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2420-547369EA/17
KOMIIO3BMLIMM ¥ CIOCOEH OJIA MHI'MEMPOBAHWS SKCIIPECCHUM TPAHCTUPETUHA

OIIMCAHUE

ObJiaCcThb TEXHUKU, K KOTOpOﬁ OTHOCUTCA M306peTeHme

970 MBO0OpeTeHMe OTHOCUTCSA K OBYXIUENOUeUHOM PUOOHYKIIEMHOBOM
KMcJoTe (ouPHK) , nopaxammer TeH TpaHCTUpeTUHa (TTR), ™u K
criocobaM mnOpuMeHeHMS 9SToM nOuPHK 10y MHIMOMPOBAHUS SKCIPEeCCUM
TTR.

IlepekpecTHasa CCHJIKA Ha POOCTBEHHEIE 3adgBKU

S9Ta 3asABKa 3afgBJAeT NOpuopuTeT llpenBapuTesbHOM 3aaBku CIA C
MMOPAOKOBEIM HOMepoM 61/106956, mnomauuow 20 oxkTsabps 2008 rToma;
[lpenBapuTebHOM 3asaBky CIA C TOPAOKOBEIM HoMepoM 61/156670,
nomaHHoM 2 wMapTa 2009 71oma; IlpenBapuTeJbHOM 3aseku CIA cC
MOPAOKOBEIM HOMepoMm 61/185545, momaunom 9 wmwoHsa 2009 Toma;
[lpenBapuTebHOM 3asaBku CIA C TOPAOKOBEIM HOMepoM 61/242783,
nomaHHou 15 ceHTabpsa 2009 rozma; m llpenBapuTelbHOM 3asapku CIA C
MMOPAOKOBEIM HOMepoM 61/244,794, mnomanHou 22 cenrabps 2009 rona,
BCe M3 KOTOPHX BKJIOUEHH 3OeCh I[IOCPEOCTBOM CCHJIKM B MX IIOJIHOM
BuIe, IJIS Bcex lieJjlel.

CCBJIKA Ha CIMCOK I[IOCJIeNOoBaTeJIbHOCTEMN

9Ta 3agBKa BKJIOUaeT B ceBa CIOMCOK IIOCJeloBaTeJIbHOCTEM,
NpeIncTaBJIEHHHY BSJIEKTPOHHO B BUIEe TEeKCTOBOTO Odalja, Ha3BaHHOTO
..txt, cospmauHoro .. 2009, ¢ pas3mMepoM ©OanuToB. OSTOT CIMCOK
IOCJIENOBATEJILHOCTEY BKJIOUEH IIOCPEeIOCTBOM CCHUJIKMA.

YPOBEHL TEeXHUKU

TpaHCTUPETUH (TTR) ABJIAETCSH CeKpeTHUpyeMbM  CBSA3LEBAKIMM
TUPEOUIHEM TOPMOH  OeJIKOM. TTR CBA3EHBaeT U TPaAHCIOPTUPYET
PEeTUHOJICE A 3HEB AU OeJioK (RBP) /BuTaMmuu A u CEHIBOPOTOUHHM

TUPOKCHH (T4) B IJIa3zMe U 1eped®pOoCHMHAJIEHOM XUOKOCTHU.

Kak TTR ¢ HOpMaJIbLHOM IIOocCJedoBaTeJIbHOCTLIO, Tak u TTR cC
BapMaHTHOM IIOCJIENOBATEJIEHOCTEIO BHI3HBAKOT aMMUJIOMIOOS . TTR C
HOPMAaJILHOM IIOCJIeOoBaTeJIbHOCTBLIO BHEBEBAEST aMUJIOMIO3 cepllla VY
Jionel, KOTOpHe ABJATCA MIOXMJIEMM, ¥  aMUMJIOMOO3 2TOTO0 THUIla
Ha3HBAaT CEeHMJIbLHEM CHCTEeMHEM aMMJIOMIO O 30M (SSA) (Taxxe

Has3bBaeMbBIM CeHUJIBHEM CepOeuHbsM amvujiounosoMmM (SCA) ). SSA YacTo



CONPOBOXIOAETCHI MUKPOCKONUUECKMMM OTJIOKEHUAMM BO MHOTUX OPYTIHUX
opraHax. Mytaumm TTR ycropawT IOpolecc obpaszoraHua TTR-amMmionnma
M  ABJAKTCA HamboJjiee  BaXHBEM (paKTOpPOM pPUCKa OJI4d pasBUTULA
KIIMHNYEeCKM 3HauumMoTro TTR-ammiounosa (Takxe Haz3wBaeMoro ATTR
(aMMJIOMOO30M TPaHCTUPETHMHOBOTO THIIA)) . M3BecTHO, uUTO ©OoJjiee 85
AMUJIOMIOTEeHHEX BapuMaHTOB TTR BESHBAT CUCTEMHHM HaCJeICTBEeHHLN
amMmmJionnos. IylaBHEM @ MecTOM Bkchopeccum TTR - gaBjgeTcd I[IeUeHb.
IpyTMe CyleCTBEHHEE MeCTa SKCIPEeCCUM BRJIUAKT B cebd COCYyOUcCTOoe
CILJIETEHMEe, CEeTUaTKy UM IIOOXEeNIYIOUHYK XeJje3y.

TTR-aMMJIOMIOO=3 IIPOABJIAETCHA B pPasJIMUHEIX ¢opMax. Ilpu OoJee
CUJILHOM IopaxXeHnn nepudpeprudecKromn HepBHOM CUCTEMH 3TO

3abojieBRaHMe Ha3HBaT HaCJeOCTBEHHOV  aMUJIIOMIHOM  HeBpOIlaTUeu

(FAP) .

Korma TepBMUYHO BOBJIEUEHO Cepnlle, HO He HepBHas CHUCTeMa,
2TO 3abojieBaHue Has3ERBaKnT HacJIeOCTBEHHOMU aAMUIIOUIHON
KapOnoMMolaTUen (FAC) . TpeTn#t oCHOBHOM Tun TTR-aMmjIounosa
Ha3HBAaKT JIEIITOMEHMHTI € aJIbHEIM aMMJIIOMIOB0M/ aMUIJIOMIO30M oHC

(LIeHTpaJIbHOM HEPBHOM CUCTEMEH) .

BeUlOo IOKa3aHO, UYUTO »OBYXIeroueuHeHe MoOJIeKyJiel PHK  (muPHK)
OJIOKUPYIOT SKCIPECCHID I'€HOB B BEHCOKO KOHCEPBATHMBHOM MeXaHU3Me,
M3BECTHOM KakK WHTepbepeHumsa PHK (RNAi). WO 99/32619 (Fire et
al) omnmcan npuMeHeHue AUPHK, cocTodAmeN IO MeHBIIeM Mepe U3 25
HYKJIEOTUIOB, IJIS MHIMOMPOBAHMA HKCIpeccuum IeHOB B C. elegans.
Bruio Takxe IokasaHo, uTo nuPHK merpanmpyer PHK-MumieHer B OpyITmx
opraHmusMax (cM., HaIopumep, WO 99/53050, Waterhouse et al.; um WO
99/61631, Heifetz et al.), Drosophila (cMm., Hamopumep, Yang, D.,
et al., Curr. Biol. (2000) 10:1191-1200) m MJIeKoIMTaKWIMX (CM.,
HanpyMmep, WO 00/44895, Limmer; m DE 101 00 586.5, Kreutzer et
al).

U.S. 20070207974 OTNIMCHBAaeET GYHKUIMOHAJIbHEE "
TUNIEePOYHKIMOHAJILHEE S1RNA. U.s. 20090082300 OIMCEIBAET
AHTUCMEICJIOBEIE MOJIEKYJIB, HalpakJieHHEle npoTme TTR. U.S. Pat. No.
7250496 ommcuHeBaeT MUKpOPHK, HalpabJieHHHe HpoTuB TTR.

CYIIHOCTE U300peTeHusd

B OIOHOM BaplMaHTe oCcymeCTBJIEHNA, 2TO MgoépeTeHme

oBecrieurBaeT IOBYXLEINOUeUHYI PUOOHYKJIEMHOBYK KMUCIOTYy (nDuPHK) s



VHTUOUPOBaAHUSA DBKCIPECCUM TPaHCTUPETUHa, I[IpMYeM ykaszaHHad »OuPHK
COOEPXUT CMBEICJIOBY Lelb M aHTUCMHCIOBYK Lellb, [IpMYeM 5STa
AHTUCMEICJIOBafA Lelb COOepXUT YUYaCTOK, KOMIIJIEMEeHTAapPHHM UYacTU
MPHK, KOOUpPYKIEN TpPaHCTUPETUH (TTR), Toe YyKasaHHBM YyuyacToK
KOMILJIEMEHTAPHOCTU MMeeT IJIMHY MeHee 30 HYKJIeOTHMIOB, M D2Ta
AHTUCMEICJIOBaA Lelb CcomepXxuT 15 wnam 0oJiee CMEXHHX HYKJIEOTUIOB
SEQ ID NO:170, SEQ ID NO:450, SEQ ID NO:730 mium SEQ ID NO:1010.
B pOOCTBEHHOM BapuaHTe OCYUWEeCTBJIeHULd, 5Ta CMBEICJIOBasd Lellb
comepxuT 15 mam OGoJjiee CMeXHHBIX HyKJeoTumor SEQ ID NO:169, SEQ ID
NO:449, SEQ ID NO:729 mmm SEQ ID NO:1009. Eme B OOHOM BapMaHTe
OCyIleCTRJIEHMS, 9DTa CMBCJIOBad Illelk cocToMT M3 SEQ ID NO:449, a
aHTKCMEICJIOBAsA Lellb cocTouT ™3 SEQ ID NO:450. B mpyrom
POLOCTBEHHOM BapMaHTe OCYyWeCTBJIEHMA, 5STa CMBCJIOBas Lellb COCTOUT
3 SEQ ID NO:729, a »Ta aHTHUCMECJIOBad Ilelb cocTouT M3 SEQ ID
NO:730. Eme B OOHOM POICTEEHHOM BapMaHTe  OCyWeCTBJIEHUH,
CMEICJIOBAf Lelb cocTouT M3 SEQ ID NO:1009, a aHTHUCMECJOBAaA Lellb
coctouT wu3 SEQ ID NO:1010. B OpyroM DpPOLOCTBEHHOM BapMaHTeE
oCylleCcTBJIeHMA, 9Ta OUPHK cCcomepXmT CMEICJIOBYI Llellb, BHOpPpaHHY U3
Tabsmu 3A, 3B, 4, ©6A, 6B, 7 m 16, ¥ AaHTUCMBECJOBYIO Illelb,
BHOpaHHy®© U3 Tabauu 3A, 3B, 4, 6A, 6B, 7 u 1l6.

B HEKOTOPHIX BapMaHTax OCyWeCTBJIEHU, y4acTOoK
KOMIIJIEMEHTAPHOCTU MeXIYy aHTUCMHCIJIOBOM Lenbio To¥ auPHK m MPHK,
KOoOUpyle TPaHCTUPEeTHH, MMeeT IJMHY 19 HYKJIeOTHMIOB. B IpyIroMm
BapMaHTe OCYWeCTBJIEHMSA, DTOT YYaCTOK KOMILJIEMEHTAPHOCTM COCTOUT
n3 SEQ ID NO:169. B mpyTrMx BapMaHTax OCYIECTBJIeHMHA, KaxXOas Lellb
nuPHK mmeer pgjmuay 19, 20, 21, 22, 23 M 24 HYKJIeOTHMIOB. Eme B
OOHOM BapMaHTe OCYWEeCTBJIeHMs, KaxXnas LUelb MuMeeT IJIuHy 21
HYKJIEOTUL .

B HEeKOTOPHX BapMraHTax OCYIIeCTRJIEHU A, OIPHK o4
VHIUOUPOBAHUA DSKCIPECCUM TPAHCTUPETUHA He pacmeruiger MPHK TTR
MeXnoy HYKJIEOTMIOM aIleHMHOM B IIoJIOoXeHMM 637 SEQ ID NO:1331 u
HYKJIEOTHMIOM TIyaHMHOM B IIoJiloxeHMM 638 of SEQ ID NO:1331. B
OIPpYITUX BapMaHTax ocCylleCcTBJieHMda, 5Ta [UPHK pacmerigder MPHK TTR
MeXnoy HYKJI€OTMIOM TI'YVaHMHOM B IIoJIOXeHMM 636 SEQ ID NO:1331 u
HYKJIEeOTMIOM AaIleHMHOM B IIOJIOXeHMM 637 SEQ ID NO:1331. B

HEKOTOPEIX BapMaHTax ocCcylecTBJIeHMA, 5Ta [UPHK oTxuraerca ¢ MPHK



TTR MexOoy HYKJIeOTMIOM I'yYaHMHOM B IOJIOXeHMM 628 SEQ ID NO:1331 mu
HYKJIEOTHUIOM ypaluWJIOM B IoJoXeHMn 646 SEQ ID NO:1331.

B OPpYyTUX POLOCTBEHHEX BapMaHTax OCYIIeCTBJIEHN S, 2TO
nz3obpeTeHMUe obecrieumBaeT OuPHK, ONIMCAaHHYI BHIIE, oJjig
VHITUOUPOBaAHUSA  BDKCIPEeCcCUn TPaHCTUPETHHE, npuueM 5Ta  OguPHK
COOEpPXUT II0 MeHbIeM Mepe OOMH MWJIM HEeCKOJbKO MOIMOMUMPOBAHHBIX
HYKJIEOTHIOB. B POOCTBEHHEIX BapMaHTaxX OCYIEeCTBJIEHMS, I1I0 MeHblel
Mepe OIMH MOIMOULUMPOBAHHBM HYKJIEOTHI (MM HYKJISOTUIOH) BHOPaH
(BEIOpaHH) M3 TPYINH, cocToAmer u3: 2/ -0-MeTUJIMOOUIUUIMPOBAHHOTO
HYKJIeOTHIa, HYKJIeOoTHUIa, comepxamero b5’ -dochopoTrMoaTHYKR TpPYIIlY,
VM KOHEeUHOTO HYKJIeOoTHuIa, CBA3AHHOTO C XOJIECTEePUJI-ITIPOM3BOIOHEM WMJIM
Tpyharnou oucieumjaMuIa OOIOEeKAHOBOM KMCJIOTH. B OPpyTOM POIOCTBEHHOM
BapuaHTe OCYHNeCTBJIeHUS, MOIMOUIMPOBAHHEN HYKJIEeOTHUI BHOpaH U3
TPYIIEL, cocTodmen nus: 2" —nesokcU-2’ —dTOP—MOIUIUINPOBAHHOTO
HyKJeoTHIa, 2'-Ie30KCU-MOOMPUIUIMPOBAHHOTO HYKJIEOTHIOA, 3aMKHYTOTO
HYKJIeOTHIa, JMIEHHOTO a30TUMCTOI'O OCHOBaHMA HyKJIeoTuma, 2'-
aMVHO-MOIMOULIMPOBAHHOTO HYKJIeOoTUOa, 2/ —aJlIKUJI-MOOUQUUIUPOBAHHOTO
HYKJIeOTHIa, MOPQOJIMHOHYKJIeOTHUIa, GochopaMmmaTa UM CoIepXalmeIlo
HENPUPOIOHOE OCHOBAaHMe HyKJIeoTHIa . B HEKOTOPHIX BapraHTax
OCymecCcTBJIeHMS, 5Ta OUPHK coIepXuT IO MeHbllel Mepe oIuH 27 -
MeTUIMOIUOUUIMPOBAHHBNY HYKJIEOTUI .

B mpyrux BapMaHTax OCYLIeCTBJIeHMHA, BrIleolMcaHHasa »puPHK misa
VHTUOUPOBAHUSA BKCIPECCUM TpaHCTUPEeTMHa KOHBIIMPOBaHa C JMI'aHIOM
MM TPUTOTORJIeHa B JIMIIMIOHOM  TOTOBOWM  dopMme. B  HEeKOTOPHX
BapMaHTax OCYMeCTRBJIEHMSI, 2Ta JUIMIHad TOoTOoBas QopMa MOXeT OHTH
roToBo¥ LNP-dopmow, ToToBOM LNPOl-dopmoM, rToToBOM XTC-SNALP-
bopmort wmim  ToTOBOM  SNALP-dopmMmOM. B pOIOCTBEHHEX BapMmaHTax
OCyIeCTBJIEHUS, roTOBAada XTC-SNALP-dopmMa ABJIAETCHA cllenyouen
VCIIOJIb 3YIomen 2, 2-OWJIVHOJIeMJI- 4 - OuMe TUJIaMMHORTUII- [ 1, 3] ~OIMOKCOoJIaH
(XTC) c XTC/DPPC/xoJjiecTeput/PEG-cDMA B COOTHOIEHUN
57,1/7,1/34,4/1,4 u oTHOmWeHMe JMIMO:S1iRNA nOpudbiaMsuTeJbHO 7. B
IPYTUX POINCTBEHHHX BapMaHTax OCymMeCTBJIEHMS, CMBICJIOBAafg Ilellb 2TOou
nuPHK coctomT m3 SEQ ID NO:1009 M aHTMCMECJIOBAaS LEelb COCTOUT U3
SEQ ID NO0:1010, um »Ta nuPHK nopmMIoToBJIeHa B TOTOBOM ¢popme XTC-
SNALP cienyomyuM o60pa30oM: C MCIOJB30BaHMEM 2, 2-OUJIMHOJIEWII—4-

OVMe TUJIaMMHORTWUII- [1, 3] —OuMokcoJiaHa (XTC) C



XTC/DPPC/xoJyecTepun/PEG-cDMA B cooTHomeHun 57,1/7,1/34,4/1,4 wu
OTHOWEHUSA JUIOUL:S1RNA nOpubamM3uTesbHO 7. AJbTepHaTuUBHO, IuPHK,
Takad KkKak puPHK, onomMcaHHEHEe BHIIE, MOXeT OBTH IIPUIOTOBJIEHA B
TOTOBOM LNPO9-dopme cJle oyomnM obpasoM: C VCIIOJIE 30BaHUEM
XTC/DSPC/Chol/PEGz2000—-Cl4 B coorHomeHun 50/10/38,5/1,5 Moul.% wu
oTHomeHMa Junun:siRNA npubamsurensHo 11:1. B mgpyro¥ Bapualuu,
a7y nuPHK roToBaT B ToTOoBOM LNPll-dpopme cJenyiommm o0pasoM: C
MCIIOJIL 30BaHUEM MC3/DSPC/Chol/PEG2000-C14 B COOTHOMEHUN
50/10/38,5/1,5 MOJI.% U COOTHOMEeHUd JHIUIL:SiIRNA OpUOIM3UTENILHO
11:1. B OopyroM BapMaHTe OCyIMecTBJIeHMsa, 5Ta IOUPHK OpmuroToBJIEeHA B
roToBo¥ LNPOS-dopme mam LNPll-dpopMe M yMeHbIlaeT ypoBHUM MPHK TTR
npubar3nTebHo Ha 85-90% npu nose 0,3 MI/KT OTHOCUTEJILHO TPYIIIH
30P-koHTPpOJIZ. Eme B OIOHOM BapMaHTe OCylleCcTBJIeHMdZ, 5Ta »OuPHK
OPpUTOTOBJIEHa B TOTOoBROM LNPO9-dpopmMe wmam r1moToROoM LNPll-dopmMe u
yMeHbIlaeT YypoBHM MPHK TTR mnpum mosze 0,1 MD/KD' OTHOCUTEJLHO
I'pynnsl 30P-xOHTpOJIA. B eme OIDHOM BapMaHTe OCYUWEeCTRBRJIEHUI, 5Ta
nuPHK npuroToBJIeHa B ToToBOM LNPO9-dopmMe wmam ToToBOM LNP11-
bopMe M yMeHbIlaeT YypoOBHM Oejyika TTR, Kak M3MepeHO IIPM [IOMOIU
BecTepH-0OjioTTMHIa. FEme B OIOHOM BapMaHTe OCYLeCTBJIEHUHA, DTa
nuPHK OpuTOTOBJIEHA CJleOyllMM o0pasoM: C MCHOoJb30BaHMeM D1inDMA
c DLinDMA/DPPC/xomnecTepus/PEG2000-cDMA B COOTHOIEHUN
57,1/7,1/34,4/1,4 n oTHomeHUsS JUINULO:sSiRNA OpubIM3UTEJILHO 7.

B HEKOTOpPEHX BapMaHTax OCYyIeCTBJIEHUSA, 5TO U30OpeTeHue
obecrnieunBaeT OuPHK, TakKylnw KaK OIIMCAaHHEEe Brne  OuPHK, oJd
VMHTUOMPOBAHUSA BKCIPeCCUM TPpaHCTUpeTMHa, I'Ie BBedeHUe 5To¥ OuUPHK
B KJIETKY I[PUBOOUT HNPUOJIUBUTEJIEHO K 95% MHIMOMPOBAHUK SKCIIPEeCCUU
MPHK TTR, kak u3sMepeHo IIIIP-aHallM30M pPeaJIbHOTO BPEeMeHM, TIe S2TOoM
KJIETKOMU ABJIAETCHA KJIeTKa HepG2 W KJIeTKa Hep3B wmu roe
KOHUeHTpauusa nuPHK paeHa 10 HM. B pOIOCTBeHHEX BapMaHTax
OCVYIIeCTBJIEHUA, BBeeHue 2TON OuUPHK B KJIEeTKY IPUBOOUT
OpUOIU3UTEJIEHO K 74% wmMHIMOUpoBaHM sSkchopeccun MPHK TTR, kak
M3MEepeHO aHaJIM30M pa3BeTBJeHHOM [OHK, roe 5ToM KJIETKOM ABJILeTCA
kJeTka HepG2 mimm kjeTka Hep3B m Ime koHUeHTpaumda nuPHK paBHa 10
HM. B IOpyI'MxX PpPOIOCTBEeHHEX BapuaHTax ocyllecTBJIeHMAa, 5Ta JguPHK
mMeeT ICso MeHee 10 M B kJeTke HepG2, 1roe kKoHUeHTpaumda »nuPHK

paBHa 10 HM. B IpyrMx POACTBEHHHX BapMaHTax OCYNeCTBJIeHUS, 53Ta



nuPHK wuMeeT EDsg npubam3uTenasHo 1 MI/KT'. B IPYTMX POINCTBEHHHX
BapMaHTax OCylmeCcTBJIeHMs, BBeneHMe sToyu OUPHK ymeHbmaeT MPHK TTR
npudbam3uTresbHO Ha 80% B mHOedeHuM cobakonomo®HOM o0es3sbgHHE, TiIe
KOHIeHTpauus osToi »nuPHK paBHa 3 MI/KI'. B IpyI'MX POICTBEHHHX
BapuaHTax OCYIEeCTBJIeHMs, BBeleHMe 5ToM AOUPHK He OpMUMBOOUT K
VIMMYHO C TUMY JIUP YOI en AKTUBHOCTH B MOHOHYKJI€APHEIX KJIeTKax
nepudpepnueckom KpoBu (PBMC), Kak uUaMepeHO nOpu 1nomomu ELISA-
aHagnms3oB Ha IFN-o m TNF-o. B I»OpyI'MxX POLOCTBEHHEX BapMaHTax
ocylmecTrJieHMd, BBeneHue nOUPHK ymMeHrbmaeT ypoBHM MPHK TTR meueHun
OpUubIMU3UTEJIEHO Ha 97% WM CHEHBOPOTOUYHEE ypOoBHUM Oejyka TTR
npubar3nTenasHo Ha 90%, npu KoHUeHTpauuu niPHK 6 Mr/xr. B IpyTux
POLOCTBEHHEX BapMaHTax OCylleCTBJIeHUA, BbBeleHMe OUPHK YyMeHBIIGeT
ypoBHM MPHK TTR mneueHV ¥/MJIM CHBOPOTOUHEE YPOBHUM Oejika TTR 1o
22 nHemM, TIe KOHUeHTpaumus nuPHK paBHa 6 Mr/xr wiam 3 MI/Kr. B
OIPYTUX POLNCTBEHHEIX BapMaHTax OCYIECTBJIeHMI, 5Ta OUPHK momapjder
CEIBOPOTOUYHEEe ypoBHM Oejsika TTR no znHa 14 nociie o00paboTKM IIpU
BBeIeHUM CYOBeKTy, HyXIaomeMycs B BSToM, Opu 1 Mr/K0 w3
MI'/KT'. B OpyIMx POINCTBEHHHX BapMaHTax OCYMeCTBJIeHMd, 5Ta OuPHK
yMeHbIlaeT  sSkcopeccurw TTR  Ha 98, 9% B KJeTKe Hep3B r1pu
KoHUeHTpauumu 0,1 HM, xak wusMepeHo IIIIP peaJlbHOT'O BpeMeHU. B
OIPYTMX PONCTBEHHEIX BapMaHTax OCYIeCTBJIeHMI, 5Ta OUPHK yMeHbIaer
skcrnpeccur TTR Ha 99,4% B kieTke Hep3B npu koHUeHTpauumm 10 HM,
Kak msMepeHo I[P peaJIbHOT'O BPEMeHU.

B OPYTUX BapraHTax OCYIIeCTBJIEHN A, BTO n300peTeHNre
oBbecneurBaeT IOBYXIENOUeUHYID PUOOHYKJIEMHOBYK KMCIOTYy (ODuUPHK) s
MHIUOMPOBAHMSA DBKCIpeccuu TpaHcTupermHa (TTR), 1pHme ykas3aHHasd
OUPHK COIepXuT CMBECJIOBYK Lellb M AaHTUCMBCJIOBYK Lelbk, I'Ie 5Ta
AHTUCMEICJIOBASA Lelb CONepXUT YUYaCTOK, KOMILJIEMEHTAPHHM UYacTU
MPHK, xonupywme¥ TpaHCcTupeTuH (TTR), OprueM yKa3aHHEM YyYaCTOK
KOMILJIEMEHTAPHOCTH MMeeT IJMHY MeHee 30 HYKJIEOTHMIOOB, U I'Ie DTa
nuPHK comepXxmT CMEBICJIOBYK I1lellb, BHOpaHHYKR M3 Tabmuu 3A, 3B, 4,
6A, 6B, 7 m 16, M aHTMUCMHCJIOBYK Ilelb, BHOpaHHYL M3 Tabjgui 3A,
3B, 4, 6A, 6B, 7 u lo.

B OpYyT'OM BapMaHTe OCVYIIeCTBJIEHUA, 3TO n300peTeHNre

oBecrieurBaeT OBYXLENOUeUHYI PUOOHYKJIEMHOBYK KMUCIOTY (nuPHK) s



VHTUOUPOBaAHUSA BKCIOpeccun TpaHcTupeTuHa (TTR), IOoe ykKaszsaHHad
O PHK COOEpPXUT AHTUCMEICJIOBVYIO 1Iernb, CooepXxamyio y4yacToK,
KOMILJIEMeHTapHEM 15-30 HyKJIeoTHMIaM M3 HYKJIeoTUIOOB 618-648 SEQ ID
NO:1331 wm 1r1me yKasaHHad aHTUCMEICJIOBad Lelb ClapuBaeTcd C
T'YAaHMHOM B IIOJIOXeHMM 628 SEQ ID NO:1331.

B HeKOTOpPHX BapMaHTax OCYylleCTBJIEeHUSA, 5TO U30OpeTeHue
obecrieunMBaeT KJETKY, comepxXamywn Jodywn ©n3 »OuPHK, OOMCaAHHEX B
pasiejie CymHOCTL M300peTeHMs BHIIe. B HEeKOTOPHX IPYIMX BapMaHTax
OCYMeCTBJIEHUSI, DSTO Mu300peTeHMe oOecleuMBaeT BeKTOpP, CoIepxXalmi
HYKJIEOTUIHYIO II0CJIeIOoBaTeJIbHOCTL, KOoTopas KOoIMpyeT II0 MeHblen
Mepe OoOHYy Lelb Jobod u3 nuPHK;, oIMCaHHHX B pasgejyle CYMHOCTL
n300peTeHUsa BHIIe. B HEeKOTOPHX BapMaHTax OCYMEeCTBJIEHMS, BTOT
BEKTOP HaxOOUTCH B KJIETKe.

B IpyTUX BapMaHTax OCYIEeCTRBJIEHUH, 3TO n300peTeHMre
oBecneurBaeT (QapMalleBTUUYECKYK  KOMIIO3UMLIMK OJS MHIUMOMPOBAHUA

skcHpeccun TreHa TTR, comepxamyn OnuPHK, oOOMCaHHYID B pasnese

CymHOCTB n3obpeTeHuUs BHOIE, u bapMalleBTUUYECKU IpMeMIIe MBI
HOCUTEJIb . B POLOCTBEHHHX BapMaHTax OCyMeCTBJIEHUS, 3TO
n300peTeHMre obecrieumMBaeT bapMaleBTUUECKYI KOMIIO 3ULIAIO oJig

MHTUOUPpOBaAHMUA BKchopeccum TeHa TTR, comepxawmyn DUPHK m ToTOBYD
SNALP-dpopMy, TIne nTa OUPHK CcoOmepXUT aHTUCMEICJIOBYI Llellb, KoTopasd
uMeeT OJIMHY MeHee 30 HYKJIEOTHMOOB M comepxuT 15 wniam ©OoJiee
CMEeXHHEX HYyKJIeoTHmoB SEQ ID NO:170, SEQ ID NO:450, SEQ ID NO:730
mmm SEQ ID NO:1010, m rme »nTa T1ToTORBasa SNALP-dopMa COIEpPXUT
D1inDMA, DPPC, XOJIeCTEPUH u PEG2000-cDMA B COOTHOIIEHUNA
57,1/7,1/34,4/1,4, COOTBEeTCTBEHHO.

Eme B OIOHOM BapMaHTe oCcCymeCTRBRJIEHMA, STO M306peTeHme

oBecrieunBaeT Ccroco® MHIMOUPOBAHMUA BKCIPECCUn TTR,
opelycMaTpUBaKKIUM: (a) KOHTaKTHMPOBaHMe KIeTku C Jjwodom u3 nuPHK,
OV CAaHHEX B pa3snmele CyIHOCTE n3006peTeHns BHIIE ; n (b)

nogmepXaHue KJIETKM, IIOJIydeHHOM B cTaauu (a), B TeUeHMEe BPEMeHH,
oDocTaToOuyHOTO 1OJja nerpanaumm MPHK-TpaHcKpulnTa TIeHa TTR, C
MHTUOMPOBAHMEM I[IOCPEeICTBOM BSTOTO »BKcIpeccuu TeHa TTR B 5sTOoH
KJIeTKe.

Eme B OODHOM BapMaHTe OCYIECTBJIEHNUAI, 5TO MU300peTeHMue

obecrieunBaeT crioco® JIEeUeHNA HapylieHn4d, OIIOCPEeIOBaHHOTI'O



SKCIpeccuen TTR, IpenyCcMaTPUBamui BBeOeHME yeJIOBEKY,
HYyXIDaKnleMyCsd B  TakoM JIeUeHUH, TepalrleBTUUeCKM 5OOeKTUBHOTO
KoJiMuecTBa Jmodom w3  nuPHK, OIIMCAHHEIX B pasnejie CymHOCTE
n300peTeHMd BHIle. B pPOIOCTBEHHEX EBapMaHTax OCYIEeCTBJIEHUA, 5BTY

OuPHK BRBOOAT 4YeJIOBeKy IIpu opubimsmrensHo 0,01, 0,1, 0,5, 1,0,

2,5 VI 5,0 MI'/KT. Eme B OOHOM POLNCTBEHHOM  BapMaHTe
OCyMeCTBJICHNUS, yeJIOBeK, [10OJIY Y aommi JeueHue, uMeeT
TPaHCTUPE TUHOBLIM aMMJIONTO3 n/nim HapylleHue [IeUYeHN. B

POOCTBEHHOM BapMaHTe OCYIEeCTBJIEHMA, STOT UYeJIOBeK OOIIOJIHUTEJILHO
VMeeT TPpaHCIUJIaHTaT IIedueHM. Ele B OODHOM BapMaHTe OCYIeCTBJIeHUA,
eBeleHue nuPHK ymMenbmaeT MPHK TTR npubiam3mTesibHO Ha 80% B
nevyeHy uYeJjiOBekKa, KOoTJa KOHIeHTpalusda niPHK paBHa 3 Mr/kr. Eme B
OIDHOM POICTBEHHOM BapMaHTe OCyllecTBJeHMAa, IOUPHK He OpMBOOUT K

VMMYHOCTUMYJIMPYOIE aKTUMBHOCTM B uUeJjloBeke, Kak usMepeHo ELISA-

aHajmsamy Ha IFN-a m TNF-oo. B 1OpyroM pPOIOCTBEHHOM BapMaHTe
ocylecTrJiIeHUd, BBReneHue nuUPHK yMeHbmaeT ypoBHM MPHK TTR IeueHu
OpUOIU3UTEJIEHO Ha 97% WM CHBOPOTOUYHEE ypoBHM Oejyika TTR
npuban3nTenasHo Ha 90%, kKoTma KoHIeHTpauus OuPHK paBHa 6 MI/KT.
B IpyroM pPOIOCTBEHHOM BapMaHTe OCYWeCTRJIeHUA, BeBeneHue nOuUPHK
yMeHbmaeT ypoBHM MPHK TTR mneuedu u/miam ypoBHUM Oejka TTR
CHIBOPOTKM OO 22 @»HeM, KoT'IJa KOoHLeHTpaluusa OuUPHK paBHa 6 MI'/KTD
i 3 MI'/KT. Eme B OOHOM POINCTBEHHOM BapMaHTe OCYIeCTBJIEHWUS,
nuPHK roToBST B ToToBOM LNPO9-dpopme cJienyiommM oBpasoM: C
MCIIOJIb 30BaHMeEM XTC/DSPC/Chol/PEGz2000—-C14 B COOTHOIEeHUU
50/10/38,5/1,5 MOJI.% UM OTHOWEHMA JMUINUL:SIRNA OPUOIU3UTEILHO
11:1. Eme B OIHOM POICTBEHHOM BapMaHTe OCymecTBJeHMsa, OuPHK
TOTOBAT B TOTOBOM LNP11-dopme CJIe oYM obpasoMm: c
UCIIOJIbE 30BaHMEM MC3/DSPC/Chol/PEG2000-C14 B COOTHOIEeHUU
50/10/38,5/1,5 MOJI.% ¥ OTHOWEHMS JMUINUL:SIRNA OpUOIM3UTEIILHO
11:1. Eme B OODHOM POIACTBEHHOM BapMaHTe OCYImeCcTBJIeHMHA, 5Ta OuPHK
OPpUTOTOBJIEHa B TOTOROM LNPO9-dpopmMe wmam r1moTorOoM LNPll-dopmMe u
yMeHbmaeT ypoBHM MPHK TTR npubnmsurTesnbHo Ha 85-90% mpm moszse 0,3
MI'/KT' OTHOCHUTEJIbHO TpyHmns 30P-KOHTPOJA. Eme B OOHOM POACTBEHHOM
BapuaHTe OocCyllecTBJeHusda, 5Ta OUPHK npuroToBJeHa B roToBoM LNPO0O9-

bopmMe wmam ToTOoBOM LNPll-dpopMe m yMeHbBIIaeT YPoBHUM Oejyka TTR



3aBUCHUMBIM OT ITO3H 00pa3OoM OTHOCUTEJILHO I'pyHHe 30P-KOHTPOJIA, Kak
MU3MepeHO BecTepH-OJOTTMHIOM. Eme B OOHOM POOCTBEHHOM BapMaHTeE
OoCylleCTBJIeHMA, BBemeHMe OUPHK mnomarjdeT ypoBHUM ©Oejnika TTR B
CEIBOPOTKe no nHa 14 nocje o0pa®oOTKM I[IPpM BBEOEHMM UeJIOBEeKy 1
MT'/ KT W 3 MT'/KT. Eme B OOHOM  POLOCTBEHHOM  BapMaHTe
ocymecTBJIeHUda, 5Ta OUPHK nOpuroToBJeHa B ToToBOM SNALP-dopme
clenyoimyM  obpasoM: Cc ucnojbzoBaHMeMmM D1inDMA C COOTHOIIEHUEM
DLinDMA/DPPC/xoJiecTeput/PEG2000-cDMA 57,1/7,1/34,4/1,4 "
OTHOmMEeHMS JMOUO:SiRNA OpubamM3uTeJILHO 7.

B OIpYyT'OM BapMaHTe OCYIleCTRJIEHNUA, 3TO n300peTeHNre
oBecrieurBaeT IIpMMeHeHHue O PHK njida JeueHns HapylleHUd,
OIIOCPEelnOoBaHHOTO B»KcIOpeccuen TTR, mOpeldycMaTpuUBaKiIee BRBReleHUE
UeJIOBeKy, HyXIOaKoleMyCcd B TaKOM JIeUeHUN, TepaleBTUUECKHU
50PeKTUBHOTO KoOJIMUecTBa Jwodor wm3 »OuPHK, ooMcaHHEX B pas3gee
CymHOCTE n300peTeHnud BLHILE . B POLCTBEHHEIX BapMaHTax
oCylecCcTBJIeHNd, 5Ty OUPHK BBOODAT UYeJIOBeKy IIpU NIPUOIMU3UTEIIBEHO
0,01, 0,1, 0,5, 1,0, 2,5 mm 5,0 MI/kT. B IPYIOM KOHKPETHOM
POOCTBEHHOM BapMaHTe ocyllecTBJeHUda, OUPHK BBOODAT uYelJIOBeKy IIpHU
NIPUOIIU3UTEJIEHO 1,0 wmr/xr. B IOpyroM pOOCTBEHHOM BapMaHTe
OCyImEeCTBJIEHUSA, BDTOT UeJIOBEK UMeeT TPaHCTUPEeTUHOBEM aMUJIOMIO3
U/MAY HapylleHye I[IeUeHM. B OpyT'OM BapMaHTe OCYmMeCTBJIEHVSI, DSTOT
UeJIOBEK IOOIIOJIHMTEJIbHO MMeeT TPaHCIIJIaHTaT [IeUeHM.

B OpyTOM BapMaHTe OCYIWIEeCTRJIEHUL, chie) n3obpeTeHne
oBecrieunBaeT [IpMMeHeHue O PHK B criocobe VHIUOUPOBaAHU A
skchnpeccur TTR B KJIeTkKe, I'Ie D2TOT CIHocCoD IpedycMaTpuBaeT (a)
KOHTaKTUpPOBaHMe KJeTKM ¢ »OuPHK, omomMcaHHoOM B pas3gete CyMHOCTDH
n300peTeHrsa BHIMe; U (b) nommepxaHMe KJIEeTKM, I[IOJYUYEHHOM B CTaluM
(a), B TeUueHMe BPeMeHU, OOCTATOYHOTO mOJ4d nerpamauvm MPHK-
TpaHckpunTa TeHa TTR, C MHIMOMPOBAHMEM IIOCPENCTBOM 3TOTO
BKCIpeccun TeHa TTR B 3TOMV KJIeTKe.

[IoogpoOBHOCTM OOHOTO MJIM HECKOJIBKMX BapMaHTOB OCYIECTBJIEHUI
3TOTO M300peTeHud IIPpenCcTaBJIeHH B [IPUBEIEHHOM HMXEe OIMCAaHUM.
Hpyrre NOpM3HaKM, LeJr M IpeMMylleCTBa STOrI0 M300peTeHMA OyoyT
OUEeBUIOHEIMM M3 ONMUCAHMA U QUIYP UM U3 QOPMYJIEL M300peTeHUd.

OnmucaHme QUIYpP
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our. 1 4gBJjsgeTcsa OuarpamMMmoM ypoBHem TNF-ao m  IFN-a B
KyJILTUBUPYeEMEX PBMC uejioBeka [ocJe TpaHchekumm siRNA TTR.

dur. 2A u 2B ABJIAKTCA KPUBEIMKM »DOo3a-o0TBeT nja AD-18324 wu
AD-18328, COOTBeTCTBEHHO, B KJleTKax HepG2.

dur. 3 4BJSeTCA KPUBOM Hos3a-oTBeT njsa AD-18246 B kJeTkax
HepG2.

dur. 4A um Our. 4B TNoOKasHBalT MHIUOMpPOBaHMEe YypoBHelM MPHK
IeyeHM M YPOBHeM OeJjika I1Jla3Mb, COOTBETCTBEHHO, B TPaHCIT'EeHHEHX
MEIIax H129-mTTR-KO/1iNOS-KO/hTTR IIOCPEenCcTBOM BHYTPUBEHHOTO
BoJsmocHOTO BBemeHusa TTR-dsRNA (AD-18324, AD-18328 m AD-18246),
IPUIOTOBJIEHHOTO B LNPO1.

dur. 5 ARBRJAeTCHd IMaTrpaMMOM, CyMMMPYRIMEeM W3MepeHUsa YyPOBHeM
MPHK TTR B IeueHM IIpMMaATOB (He ueJioBeka) mocye 15-MuMHyTHOM
BHYTPUBEHHOMN MHOY3UN TTR-dsRNA (AD-18324 nu AD-18328),
IIPUTOTORJIEHHEIX B SNALP.

dur. 6A M 6B mnokas3HBalnT UMHIUOKMpoBaHMe MPHK V3O0M-TTR mneueHwu
yeJIOBeka U ypPOBHelM OeJlka B CHBOPOTKe, COOTBETCTBEHHO, B
TPAHCTEHHEIX MbIIaxX I[IOCPEeOICTBOM BHYTPUBEHHOT'O OOJIOCHOIT'O BBEIOEHUA
SNALP-18328. CpemHMe BeJIMUMHH IPYIIl OIPeNelidalM, HOpMalln30Ballx
OTHOCUTEJILHO TpyNIH 30P-KOHTPOJA ¥ 3aTeM CTPOMIIM IOrarpaMMy .
CTepxHM OWMOOK MNpelCcTaBJIAIT CTaHOaAPTHEE OTKJIOHEHMA. IIpolleHTHOe
yMeHblIeHe CpeOHeV BeJIMUMHE TPYIIH, OTHOCUTeJNbHO 30P, nokasaHo
ns rpynn SNALP-1955 m SNALP-18328. (*** p<0,001, omHOQaKTOPHHI
OVCIIePCUOHHBI aHaJm3 (ANOVA) c arloCTEePMOPHEM (post-hoc)
KpuTepueM yHHa) ) .

dur. 7A m 7B HOKa3HBAKRT IPONOJIKMUTEJILHOCTE YyMeHblleHMa MPHK
V30M-TTR meueHM UeJIOBeKa, COOTBETCTBEHHO, B TPAHCI'eHHHEX MBIIax
Ha  I[IpOTAXeHuu 22 OHeM  IocJe OOHOKPATHOIO BHY TPUBEHHOT'O
BOJIOCHOTO BeBeleHusa SNALP-18328. Onpemesisaji CcpeldHMe BeJIMUMHEL
Tpynn. YpoBuu MPHK TTR/GAPDH HOPMAJM30BaIM OTHOCUTEJIBHO YPOBHEN
oHa 0 m cCcTpowiM OuarpaMmy. PacCuMTHBAaJM IIPOLEHTHOE YMeHBIeHMe
HOPMaJIM30BAHHHX YypoBHeM MPHK TTR oTHOCHMTeJ bHO SNALP-1955 nmnga
KaXOoM BPEMEeHHOM TOUKM, WM OHM I[IoKasaHH g Ipynn SNALP-18328.
(*** p<0,001, onHOGAKTOPHEM IMUCIIEPCMUMOHHHEIN aHaJm3 (ANOVA) cC

arocTepmopHeM (post—-hoc) kpuTepmeMm [JyHHa) ) .
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dur. 8 TIoKa3HBaeT BPEeMeHHOM XxXoI YpoBHeM Oejxka TTR B
CEHIBOPOTKEe B IpHMMaTax (He UeJIOBeKe) Ha MNpoTSXeHUM 14 OHEM IIOoCie
OOHOKpaTHOM 15-MMHYTHOM MHOYy3MM SNALP-18328.

dur. 9 rnokasbBaeT yMeHblleHMe TTR-MMMYHOPEaKTMBHOCTU B
PasJMUHEIX TKaHAX MBIIEN C HokayToMmM V30M TTR/HSF-1 uejloBeKa IOCIe
BHYTPMBEHHOTO OOJIOCHOTO BEemeHusa SNALP-18328. E, numerom; S,
KeJIYyOOK ; I1, KMIIEeUHUK / IBeHaOllaTUIlepCTHa g KUIIKA ; 14,
KMIIeUHUK/oBomouHasd kumka; N, HepB; D, »OopcajibHHE TaHIJIUU
By xmapmero HepBa.

dur. 10 nokas3wreaeT usMepeHusa MPHK TTR u ypoBHUM OeJjlka B
CEIBOPOTKE, COOTBETCTBEHHO, B IIeUeHM I[IpPMMATOB (He UeJIoBEKaA)
nocyie 15-MMHYTHOM BHYTPUBEeHHOM MHOY3MM XTC-SNALP-18328.

dur. 11A um 11B mokal3HBalnT u3MepeHus MPHK TTR u ypoBHelN
DeJIka B CHBOPOTKEe, COOTBETCTBEHHO, B IledeHM [IpuUMaATOB (He
yeJioBeka) Iocje 15-MMHYTHOM BHYTPHMBeHHOM wMHOy3MM LNP09-18328
i LNP11-18328. oumr. 1lc mnokasbBaeT BpeMeHHOM XOI YPOBHeN
Benxka TTR B CHBOPOTKe Ha MNPOTSKeHMM 28 @»OHeM [nocje 15-MMHYyTHOM
BHYTPUBEHHOM uMHOYy3um 0,3 w™Mr/xr LNP09-18328, B CpaBHEHUM C
Tpynnon 30P-KOHTPOJA.

dur. 12 mnokasHBaeT IHocjyenoBaTesibHOCTL MPHK TTR uejioBekKa
(Ref. Seg. NM 000371.3, SEQ ID NO:1331).

dur. 13A wm 13B 4BJARTCA HocjJenoBaTejJbHOCTAMM MPHK TTR
UeJIOBeKa UM KPECH, COOTBETCTEEHHO.

dur. 13A 4gmBjgeTcsa IocJjenoeraTesibHOCTh MPHK TTR uyeJsioBeka
(Ref. Seq. NM 000371.2, SEQ ID NO: 1329).

our. 13B saBiugerca MPHK TTR kpuce (Ref. Seqg. NM 012681.1,
SEQ ID NO:1330).

our. 14 mnokaswBaeT COINOCTaBJieHMe HykJjeoTmmoes NM 000371.3,
NM 000371.2 m AD-18328.

our. 15 MIJIIOCTPHPYeT CHIMIIT OMEL u My Talum B TTR,
aCCOLUMMPOBaHHEE c HacJleOCTBEeHHOM aAMUIIOMIHOM HeBpollaTuel,
HaCJIeOCTBEeHHOM aMMUJIOMIOHOM KapOMOMMONIaTMel M amujionmosoM IHC.

dur. 16 mnokas3HBaeT yMeHblleHMe ypoBHeM MPHK TTR B IedeHU C
MCIIoJib30BaHMeM SNALP-18534 ¢ pa3JiMuHbMM  [OIPOLOJIKUTEJIEHOCT AMU
MHOysMmr. I'pyomnaM XMBOTHHX (n=4/rpymnmna) Beomwan 1 MI/xT SNALP-

18534 nocpencTBoM 15-MMHYTHOM MM 1-, 2- MM 3-4aCOBOM MHOQY3UM.
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CnycTa COpOK BOCEeMb UYacoB, KPEIC 5SBTAHM3UMPOBAaJIM UM IIeUeHHU
n3pJjekanmn. lVamepanu ypoBHM MPHK TTR m GAPDH M3 JIM3aTOB II€UEeHU C
UCHnoJib30BaHMeM Quantigene DbDNA-aHamuz3a. OIS KaXOOT'O XMBOTHOTO
paccumMTHBaJIN OTHOIIeHHKE YPOBHeN MPHK TTR k MPHK GAPDH.
Onpenesanm cpenHue BeJIMUVHEL TPy u HOopMaJlM30BaJln 17D:4

OTHOCUTEJILHO TpyHie 30P-KOHTPOJIA M 3aTeM CTPOMIIM IOraTpaMMEL.

CTepXxHM  OWMOOK  IIPelCTaBJIART CTaHIapTHHE OTKJIOHEHUSA . (*F**
p<0, 001, OnHOGaKTOPHEM OVCIIePCUOHHHM aHaJms3 (ANOVA) C
arocTepMopHEM  (post-hoc) KpuTeprueM BOHOeppOHM, OTHOCUTEJILHO
30P) .

dur. 17 moka3HBaeT M3MepeHUsa ypoBHeM MPHK TTR B TI[eUeHH
KpHC TMnocJe 15-MMHYTHOM BHYTPUBEHHOM MHOY3Mel LNP07-18534 wau
LNP08-18534.

dur. 18 mnoka3HBaeT 1in vivo MHTUOMPOBaHME  SHIOOTEHHHX
ypoBHer MPHK TTR B TeUeHaAxX KpHC Sprague-Dawley mnocjye 15-
MUHYTHOM IV-uHDy 31K LNP09-18534 I LNP11-18534. T'pynnam
XMBOTHEIX (n=4/Tpynna) BBOOMIM BHyTpuBenuo 0,01, 0,03, 0,1 wwu
0,3 wMr/xr LNP09-18534, LNP11-18534; wummu B30P nocpencrtBoM 15-
MUHYTHOM’ MHOY3UK . CnycrT4a COPOK BOCEMb 4acoB, KPHIC
SBTaHM3MPOBAJIM M IIeUueHU M3BJekaau. JVsMmMepannu ypoBHM MPHK TTR u
GAPDH wu3 JM3aTOB OMOICHM IIeUueHM C MCIOJb30BaHMeM Quantigene
bDNA-aHammsza. g KaXOor'o XMBOTHOI'O PAaCCUMTEBAJIM  OTHOIIEHUE
ypoBHe MPHK TTR x MPHK GAPDH. OnpenejialM cpelHVe BeJIMUMHE
TPyNIl ¥ HOPMalM30BallM MX OTHOCUTEJIBHO TIpPyHNlb 30P-KOHTpOJS U
3aTeM CTPOUIIN OVarpaMMEl. CTepXxHU omnBOoK IpenCcTaBJIgRT
CTaHOapPTHEE OTKJIOHEHUS.

[omnpoOHOe onMCaHMe M300peTeHMd

370 wu300peTeHMe obOecneumBaeT nOUPHK  (dsRNA) w©m crniocoOw
OprMeHeHMAa 5Tux OUPHK g MHIMOMpPpOBaAHMA D3SKcIpeccuu TreHa TTR B
KJIeTKe WM MIeKoIMTapmeM, I'ODe 5Ta JUPHK nopaxaeT (merpangupyer)
TeH TTR. OJST0o wmn300peTeHMe o0ecleuMBaeT TakKXe KOMIO3ULUU U
CHOCOOHE mOJIa JIeUeHMsS [HaTOJOTHMUECKMX COCTOSHUM U 3abojieBaHuM,
TaKMx Kak TTR-aMMJIonnos, B MJIEKONMUTAKIEM, BEI'3EIBa EMBIX
sKCIOpeccuer TeHa TTR. OUPHK  yHoOpaBJigeT IIOCJIeOOBaTeJIbHOCTb-
crneuupmUeckom nmerpamalmrer MPHK nocpeICTBOM IMIpollecCa, WM3BECTHOTO

Kak uMHTepdepeHursa PHK (RNA1) .
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niiPHK (dsRNA) omoMcaHHBIX 3IeCb KOMIOBUIMIM BKJIOUAlT B cebg
ens PHK (aHTUMCMHICJIOBYIO ILellb), MMEKMyl YUYacCTOK, KOTOPHM MMeeT
oauHy 30  HYKJIeOTUIOB, OBHUYHO OJMHY 19-24 HYKJIEOTHIORB, u
ABJISETCHA IO CYMeCcTBY KOMILJIEMEHTAPHHEM I[IO0 MeHbIley Mepe YacTH
MPHK-TpaHCcKkpunTa TeHa TTR [TprMeHeHMe DTUX nuPHK  mesaer
BO3MOXHOM HalleJIEHHYIO ODerpanalllio MPHK T'eHOB, KOTOPEHE
NPEenrnoJIOKUTEJIbHO YUYacTBYIT B I[NaTOJOI'MAX, ACCOLUUMUPOBAHHEX C
skcnpeccuert TTR B Milekonuralmmx. OQueHb HM3KMe nos3w OUPHK TTR, B
YacTHOCTM, MOTYT cleluudmuecku ¥ 220bekTMBHO olIocpeloBaTh RNAI,
IPpMBOOS K 3HAUMMOMY MHIMOMPOBaAHMI 5BKcOpeccunm TeHa TTR. C
MCIIOJIE30BaHUEM aHaJIM30B Ha OCHOBe KJIETOK aBTOPEL 3TOTO
n300peTeHNd NIPOOEeMOHCTPUPOBRAJHN, yro nuPHK, nopaxawomue TTR,
MOTYT cHeluudprdecku M 220beKTUMBHO olocpeloBaTh RNA1, OpuBoIa K
3HAQUMMOMY MHIMOMPOBAHMID SKcIpeccuu TIeHa TTR. TaxkuMm o060pas3oM,
CIIOCOOHE ¥ KOMIIO3BMIIMM, BRKIOUaIMe B ced®sa 5Tu nguPHK, [OIpUMeHUME
oind JleueHu4d raToJIOIMUYe CKUX [IpoLleCCoB, KOTOpPEE MOTYT
olmocpeloBaThCad IOayH-peTryaaumen (moHmXaKmey peryJjadlnen) TTR,
HalpuMmep, B JIeUeHMM HapylmeHmMda HOedyeHu wuiam TTR-aMmionnosa,
Hanpumep, FAP.

CriocoOel M koMmMnosuuum, conepxamme nubPHK TTR, nOpuMeHMMEl 0J14
JIeUueHMsa TaTOoJIOTMUEeCKMX IIPOLeCCOB, OIoCpelyeMExX BKcrapeccuent TTR,

Takux kKak TTR-aMmiiormos. B OOHOM BapMaHTe OCYIEeCTBJIEHMHA, CIOCOD

JleueHus HapyleHns, onocpenyeMoIo SKCIpeccuen TTR,
npemycMaTpuUBaeT BBeIOeHUe YeJIOBEKY, HyXITanleMyC S B TaKoM
JleueHun, TepaleBTUYECKU 20DeKTUBHOTO KOJIMUeCTBa nuPHK,

nopaxamomen (rex) TTR. B oOOHOM BapMaHTe OCYyMecTBJIeHMI, IOUPHK
BBOOAT BSTOMYy UYeJIOBeKy Inpu npubimsmrensso 0,01, 0,1, 0,5, 1,0,
2, 2,5, 3, 4, 5, ¢, 7, 8, 9, 10, 11, 12, 13, 14, 15, 1l¢, 17,
18, 19, 20, 21, 22, 23, 24 wmm 25 Mr/xr.

Cllenypllee IIOOPOOHOe OIMCaHMe OIMCHEBaeT, KaK MOXHO I'OTOBUTH
¥ TIPUMEHATH KOMIIO3UMLIMM, colepxamme nOUPHK, 1 WMHIMOMPOBaHUA
sKCIpeccun TreHa TTR, a TakXe KOMIIO3UIMM M CIOCOOH IJIA JIeUeHUHA
3aboJleBaHUM ¥ HapylMeHMM, BHE3HBaeMBX SKCIPeccuer SToro TI'eHa.
dapMalleBTUUECKME KOMIIO3UMLMM, OIMCAaHHEE B DBTOM MU300peTeHUH,
BKJIOUAKT B ceba nuPHK, wuMewnmyio aHTUCMEICJIOBYI ILellb, COIepXallyl

YdacCTOK KOMIIJIEMEHTAPHOCTI, KOTOpBIﬁ rmMeeT OJIVMHY MeHee 30
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HYKJIEOTHUOOB, OOBUYHO IOJMHY 19-24 HYKJeOTMIOB, W HABJIAeTCHA IO
CyMeCTRY KOMIUJIEMEHTAPHHEM I[10 MeHbIlell Mepe dYacTu PHK-TpaHckpunTa
reda TTR, BMEeCTe Cc QapMaleBTHUUECKM IIpUeMJIEMEIM HOCUTEJIEM.
KoMmniosuunm, nOpencTaBJIEHHEHE B DTOM M300peTeHMM, BKJIIOUAT B Ccel4d
Takxe ouPHK, MMEIYID  aHTUCMBEICJIOBYKL  Lellb, MMEeIYn  Yy4dacCTOoK
KOMILJIEMEHTAPHOCTH, KOTOPHM MMeeT OJIMHY MeHee 30 HYKJIE€OTUIOB,
OBRUHO OJIMHY 19-24 HYKJIEOTUIOB, n  ABJIAeTCA 11O CYIeCTBY
KOMILJIEMEHTAPHHM II0 MeHbIlel Mepe udacTu PHK-TpaHckpunTa TeHa TTR.

CMmeIcJIoBasa Lenk nuPHK MmMoxeT BkJOUaATL B cebsg 15, 16, 17, 18,
19, 20, 21 wmim O6oJiee CMeXHBX HYKJIeOoTHMOHOB SEQ ID NO:169, SEQ ID
NO:449, SEQ ID NO:729 mnm SEQ ID NO:1009. AHTHCMBCJIOBag Illellb
nuPHK MoxeT BKJIOUATHL B ceba 15, 16, 17, 18, 19, 20, 21 wiu
foJjlee CMeXHHEX HYyKJeoTumoB SEQ ID NO:170, SEQ ID N0:450, SEQ ID
NO:730 mmm SEQ ID NO:1010. B omHOM BapMaHTe OCYMeCTBJIEHUS,
CMEICJIOBas 1Lenb »OUPHK MoxeT cocTodATe M3 SEQ ID NO:449 wmiam ee
dparMeHTOB M aHTUCMEICJIOBaA IEIb MOXEeT COCTOATE M3 SEQ ID NO:450
Wi ee OQparMeHTOB. B OIOHOM BapMaHTe OCYWeCTBJIEHMA, CMBCJIOBad
Lens nuPHK MoxeT cocTodaThk M3 SEQ ID NO:729 mim ee QpaIMeHTOB U
AHTMCMEICJIOBaSA Lellb MOXeT CcocToaTk M3 SEQ ID NO:730 wmiam ee
bparMeHTOB. B OOHOM BapMaHTe OCYWLECTBJIEHUA, CMECJIOBasa Lellb
nuPHK wMoxeT cocTodATb M3 SEQ ID NO:1009 wminm ee ©opaIMEeHTOB U
AHTMCMEICJIOBaA Lellb MOXeT cocToATe M3 SEQ ID NO:1010 wmim ee
dparMeHTOB.

B onHOM BapMaHTe oOCyllecTBJIeHUs, OUPHK MoxeT BKJIOYATH B
cebs 1o MeHbmen Mepe 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 wmim OoJee
MOOUOUUMPOBAHHEX HYKJIEOTUIOB. B OOHOM EBapMaHTe OCYLeCTBJIEHUS,
MOIMGUUIUMPOBAHHEM  HYKJIEOTUI  MOXET BKJIOUATEH B cebsa 27 -0~
MeTUIMOIUGUIMPOBAHHEY  HYKJIEOTHUI, HYKJIEOTU], comepxamuit 5’ -
bochopoTHMoaTHYD TPYNNY W/WMIM KOHIEBOW HYKJIEOTHI, CBSI3aHHB C

XOJIECTEPMIITIDOVMSBO OIHEIM MJIn Ppynnoﬁ oucmeuniIaMmIa IOIEeKaHOBOM

KM CJIOTH . B omHOM BapMaHTe OCYMeCTBJIeHULd, MOOVOUUMPOBaHHEIM
HYKJIEOTU] MOXeT BKJIOUATH B cebsa 2’ —me3okcu-2’ -
dTopMOINPUIINPOBaAHHEIN HYKJIEOTHUI, 2! —1e30KCUMOINOULMPOBaHHEIM

HYKJIEOTHMI, S3BaMKHYTHEM HYKJIEOTUI, JIMOIEHHHM a30TUCTOI'O OCHOBaHUSL
HYKJIEOTUI, 2’ —aMMHOMOINOMLMP OB aHHEM HYKJIEOTUI, 27 -

AJIKMJIIMO I OULIMP OB aHHBIM HYKJIEOTHUI, MOPOOJIMHOHYKJIEO T,
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bochopaMmmaT u/MiIM CcomepXalll HelPHMPOIHOEe OCHOBAaHME HYKJIEOTUI.

B omOHOM BapMaHTe OCYWeCTBJIEHMA, YYaCTOK KOMILJIEMEeHTapHOCTA
nuPHK wmMeeT »OJMHY IO MeHbmewm wmepe 10, 11, 12, 13, 14, 15, 16,
17, 18, 19, 20, 21 wniau 06o0Jiee HYKJIEOTUIOB. B OIHOM BapuaHTe
OCYIIECTBJIEHMA, YYaCTOK KoOMIJIeMeHTapHocTr »JuPHK wmmMeeT JMHY II0
MeHbIIEY Mepe 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21 wmwm
BoJlee CMeXHHX HYKJeoTMIOoB SEQ ID NO:169.

B oIHOM BapuaHTe OCYIECTBJIEeHMs, Kaxnad Uenb OUPHK wuMeer
naiuey 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30 wmiam ©OoJiee HYKJIEOTHMIOB. B OIOHOM BapMaHTe OCYMEeCTBJIeHUA,
nuPHK BximoyaeT B ce®d CMHCJOBYKR Ilelb WIM ee cocTosmmu ms 10,
11, 12, 13, 14, 15, 16, 17, 18, 19, 20 HYKJIeOoTHOOB wmiIm 21
HyKJIeoTHIa o¢parMeHT, BHOpaHHBM M3 Tabamuu 3A, 3B, 4, 6A, 6B, 7 u
16, ¥ aHTUCMECJIOBYI Lellb WMIM ee cocTogmwuh ms 10, 11, 12, 13,
14, 15, 1e, 17, 18, 19, 20 HYKJeOTMIOB WM 21 HYKJeOoTHIA
bparMeHT, BHOpaHHEM M3 Tabauu 3A, 3B, 4, 6A, 6B, 7 u 16.

B oOIHOM EBapuaHTe OCYIeCTBJIeHUs, BBeneHue nuUPHK B KJeTKy
OpUBOOMT NOpubiusuTeslsHO K 40%, 45%, 50%, 55%, 60%, 65%, 70%,
75%, 80%, 90%, 95% wmium OoJblleMy MHIMOMPOBAHMIL 5BkKcIpeccur MPHK
TTR, kak wu3MepeHO npu nomomm Il[P-a”HalM3a peajlbHOTO BpeMeHM. B
OOHOM BapMaHTe OCyWeCTBJIeHMA, BeBeOeHMe OUPHK B KJIETKYy I[IPUMBOOUT
npubamsuresgsHo k 40%-45%, 45%-50%, 50%-55%, 55%-60%, 60%-65%,
65%-70%, 70%-75%, 75%-80%, 80%-85%, 85%-90%, 90%-95% wu
foJiblleMy MHIMOMpOBaHMI BKcIpeccumu MPHK TTR, Kak WM3MEepeHO IIpU
[IOMOIIN [IIP-aHamn3a peaJIbHOTO BpeMeHU. B OODHOM  BapHuaHTe
OCyWeCTBJIEHNA, BbBeleHMe OUPHK B KieTKy OPUBOOUT NIPUOIIN3UTEIBHO
k 40%, 45%, 50%, 55%, 60%, ©65%, 70%, 75%, 80%, 90%, 95% wwm
foJiblieMy MHIMOMpOBaHMID 3KcIpeccumu MPHK TTR, kKak M3MEepeHO IIpH
ITOMOIIN aHaJim3a Pa3BeTBJIEHHON IHK. B OIHOM BapMaHTe
OCylleCTBJIeHNA, BbBeleHMe HOUPHK B KIeTKy IIPUBOOUT IPUOIIN3UTEIJIBHO
k 40%-45%, 45%-50%, 50%-55%, 55%-60%, 60%-65%, 65%-70%, 70%-
75%, 75%-80%, 80%-85%, 85%-90%, 90%-95% W DoJiblIeMy
MHTUOUpOBaHULD skcHopeccun MPHK TTR, Kak M3MepeHO IIpM [IOMOIMU
aHaJM3a pa3BeTBJeHHOM ITHK.

B omHOM BapmMaHTe ocymecTBJieHMs, OuUPHK mmeeT ICso MeHee 0,01

mM, 0,1 m™M, 1 mM, 5 oM, 10 oM, 100 mM wmiam 1000 M. B oOOHOM
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BapMaHTe ocymecTBJeHus, OUPHK wumeeTr EDsy npmbimsurenssHo 0,01,
0,1, 1, 5 mum 10 MT/KIT.

B omHOM BapmaHTe ocymecTBJieHMAa, OUPHK moxeT yMeHbmaTbk MPHK
TTR npmbamsmurensHo Ha 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%,
80%, 90%, 95% wuam OoJjiee B coBaKoOIOOmOOHHX o0esbsHax. B oOmOHOM
BapMaHTe OCylleCTBJIeHUd, BbBeleHMe OUPHK yMeHbmaeT ypoBHM MPHK
TTR meueHu npudiamMsuTesibHO Ha 40%, 45%, 50%, 55%, 60%, 65%, 70%,
75%, 80%, 90%, 95% wmium Oojee wmIM ypoBHU Oejika TTR CEBOPOTKMU
npubiamu3ureasHo Ha 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
90%, 95% wmium ©OoJjyiee. B OIOHOM BapMaHTe OCYNMEeCTBJIEHMSA, BBReIeHUE
ouPHK yMeHbmaeT ypoBHM MPHK TTR mneueHr u/mMiaM ypoBHUM Oejika TTR
CHBOPOTKM no 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25 mnau 6oJee OHeN.

B oIOHOM BapMaHTe OCYIeCTBJIeHUHA, OUPHK [OpUTI'OTOBRJIEHA B
ToToBOM LNP-hopMe M yMeHbmaeT YpoBHM MPHK TTR OpubIM3UTENBHO Ha
40%, 45%, 50%, 55%, ©0%, ©65%, 70%, 75%, 80%, 90%, 95% wmum OoJiee
npm poszse O,1, 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9 wmm 1
MT'/ KT, OTHOCUTEJILHO TpyHnne 3dP-KOHTpoOJIA. B OIOHOM BapMaHTe
OCVYIUIeCTBJIEHUA, OuPHK IPUITOTOBJIEHA B TTOTOBOM LNP-dpopme "
yMeHbIlaeT YpoBHM Oeska TTR npmbiamsmrenbHo Ha 40%, 45%, 50%,
55%, 60%, 65%, 70%, 75%, 80%, 90%, 95% wmiam ©OoJjilee OTHOCUTEJILHO
Tpynns 30P-KOHTPOJIA, Kak M3MepeHO IPpU IOMOIM BeCcTepH-OJIOTTHHIA.
B omHOM BapuaHTe OCyleCTBJIeHUsa, OUPHK nomapjdeT YpOBHU OeJika
TTR B CHBOpPOTKe pno mHsg 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, 14, 15, 1¢, 17, 18, 19, 20, 21, 22, 23, 24 wmm 25 nocjue
JleueHMsa IIpM BBeOeHUM CyOBEeKTY, HyXIawolleMycs B 5ToM, oIpu 1, 2,
3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 1¢, 17, 18, 19,
20, 21, 22, 23, 24 wum 25 MT/KI.

TakuM o00pas3oM, B HEKOTOPHX aclleKTaxX, B DTOM W300peTeHUN
OpencTaBJIeHH QapMalleBTUUECKMEe KOMIO3ULINVM, comepxamuve #puPHK TTR
1 bapMalleBTUUECKM I[IPMEMIIeME HOCHUTEJb, CHOCOOH NPpMMeHEeHUS STUX
KOMIIO3ULIMM NOJIS MHTUOMPOBaHMSA TeHa TTR M CHOCOOH MNPMMeHEHUS 3TUX
bapMalleBTUUECKUX KOMIIOBMUMUNM OJIA JiedeHMVS 3a00JIeBaHMM, BHBHBAEMHX
sKcHOpeccuer reHa TTR.

I. OnpeneneHus

g yonoo6cTBa, HIIXE ofecrieueHo SHaUeHNe OIlpelleJIEHHEIX
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TEepMMHOB U (pas3, MUCIOJL3YEeMHX B STOM OIMCAaHMM, I[IpPUMMepax Wu
npujaraeMoy dopmyJie mz30bpeTeHUd. ECJIM MMeeTCHa SBHOe pasHoIJlacue
MexIoy IIpMMeHeHMEeM TepMMHa B OPYIMX YacTAaxX STOT'0 OINMCAaHMS UM eTo
onpelleJleHVEM, OaBaeMHM B 5STOM pas3nejie, OOJIKHO IIpeBalIMpOBaTh
onpelleJieHVe, [IpPpUBeIeHHOe B BTOM pa3nelie.

"Gg", "C", "A" m "U" oOBnuUHO 0003HAYAT, KaXIbM, HYKJIEOTUI,
KOTOPHM COOEPXUT TYaHMH, LUUTO3MH, aIeHMH U YypaluJ B KauecTBe
OCHOBaHM4, COOTBETCTBEHHO. "T"  m  "dT" ucHoJIb3YyITCI  3IecCh
B3aMMO3aMeHSIeMO M OTHOCATCSA K Ie30KCUPUOOHYKIIEOTHOY, B KOTOPOM
HYKJIEOOCHOBAHMEM fABJIAeTCS THUMMH, HalpuMep, Ie30KCUPUDOTUMMH .
OOHakKoO, OOJDKHO OHTH I[IOHATHO, UYTO TepMMH "pubOoHYKJIeOoTUR" WK
"wykjgeoTun" miaM "Ie30KCUPUOOHYKIIEOTUL" MOXeT TaKXe OTHOCUTBCH K
MOIMOUMIMPOBAHHOMY HYKJIEOTHIY, Kak ©OoJiee OeTalJIbHO OIMCAaHO HWXE,
WM CYyPpOTaTHOM 3aMeHeHHOM YacTM MOJIeKYJE. KBaJIuduUIMpPOBaAHHOMY B
OaHHOM  ofJlacTM  CHelMaJMCTy  XOpomo  M3BECTHO, yTO I'yaHUH,
LUMTOBMH, aIeHVH ¥ ypaluuJl MOT'YT OHTbL 3aMeHeHH IPYTIMMM UYacCTIMU
MOJIEKYJI IO CyMmecTBY ©0es M3MeHeHUMS CBOMCTB CIapMBaHMA OCHOBAaHUM
OJIMTOHYKJIEOTHUIA, comepxamero HYKJIEOTHUI, Hecymum Takywo
3aMeHEeHHYI JacThb . Hanpumep, Bes oTpaHuYeHusd, HYKJIEOTH,
comepXalui MHOBMH B KadeCTBE eI'0 OCHOBaHMSA, MOXET ydaCcTBOBaThH B
CrlapMBaHUM  OCHOBAaHUM C  HYKJIeOTHIaMM, comepXamyMM — aleHWUH,
UMTO3MH WM ypaumia. TakuM o0pa3oM, HYKIJIeOTHUIHE, COmepXallie
ypaumi, TI'YaHMH WIM aleHMH, MOTYT OBTL SaMeHeHB B HYKJISOTUIHEX
[IOCJIeOOBATEJIbHOCTAX BTOT0 M300peTeHusa HYKJIeOTUIOM, CoIepXalllM,
HanopuMmep, VMHO3VH. [locJienoBaTeJILHOCTH, comepXxamue TakKye

3aMeHeHHEe JaCTHM, ABJIARTCA BapMaHTaMlM S5TOTI'O MSO@peTeHMH.

B OaHHOM KOHTEKCTE, TEepPMUH "TpaHcTUupeTHH" ("TTR")
OTHOCUTCS K TI'eHYy B KJIETKe. TTR wm3BecTeH Takxe kak ATTR,
HsT2651, PALB, npe (0) anpOyMmMH, TBPA " TPaHCTUPETUH
((npe (n) anebyMuH, amMuJIoMnmos Tuna 1) . IlociaenoBaTellbHOCTE MPHK-

TpaHCckpunTa TTR uejjoBeka MoOXeT OHTb HaloeHa B NM 000371.
llocJyenoBaTeJIbLHOCTE MPHK TTR MBI MOXeT OBITH HalgeHa B
NM 013697.2 wum mnocinemoBaTeylbHOCTE MPHK TTR  KpPBICH MOXeT OBTH
HameHa B NM 012681.1.

B IaHHOM KOHTeKCTe, '"IOCJelOBaTeJIbHOCTE-MUIIEHE" OTHOCUTCSH

K CMeXHOM YacTu HYKHeOTMHHOﬁ rocjienoBaTeJIbHOCTHM MOJIeKyJie MPHK,
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00pas0oBaHHOM BO BpeMsa TpaHCKkpulumu reHa TTR, B ToM umucje MPHK,
KOoTOopad ABJAeTCd IIPOOYKTOM IpolleccuHra PHK mepBMUHOTO OpOoOyKTa
TPaHCKPUIILUNA .

B OaHHOM KOHTEKCTE, TepM1H "lens, comepxallaa
[IOCJIeNOBaTEeJIbHOCTE ", OTHOCUTCHA K OJUIOHYKJIEOTULNY, CoIepXaleMy
Lenk  HYKJIEeOTULOOB, KOTOpad OIMCHBAaeTCHd IIOCJIeOOoBaTeJIbHOCTERI,
CCRUIAMENC I Ha MCIIOJIb30BaHMe CTaHOapTHOM HOMEHKJIa Ty PH
HYKJIEOTUIOOB.

B IOaHHOM KOHTEKCTe, eCJIM HeT IOpyroro YKazaHua, TepMUH

"koMIJIeMeHTapHasa", npu MCIIOJIb 30BaHUM OJidg oIMCaHuAa epBOM

HYKHGOTMHHOﬁ II0CJIenOoBaTEeJIEHOCTHU OTHOCHUTEJIEHO BTOpOﬁ
HyKﬂeOTMHHOﬁ II0CJIefoBaTeJIEHOCTH, OTHOCHUTCHA K CIIOCOBHOCTHU
OJIMT'OHYKJIEOTMOa I IIOJIMHYKJIeOTHOa , comepXxameIro IIepPBYO

HYKJICOTHIOHYID I[IOCJIeNOBATEJBLHOCTE, IMOPMIM30OBATLCS M OOPAa30BHBATL

OYILJICKCHYIO CTPYKTYPY pu onpenesIeHHHX YCIJIOBUAX c
OJIMTOHYKJICOTUIOM WU IOJIMHYKJICOTULOM, coImepXxalM BTOPYO
HYKJIEOTUOHYIO IOCJIeNOBATEJILHOCTE, Kak BymeT IIOHATHO

KBAJMOUIMPOBAHHOMY B IaHHOM ofjgacTy JuLy. Takue YCJIOBMS MOTYT
OHITL, HaAIpUMep, CTPOIMMM YCJIOBMSAMM, I'Ie CTPOI'MEe YCJIOBMS MOTYT

BKJIOUATE B cebdg: 400 MM NaCl, 40 MM PIPES pH 6,4, 1 MM 3IOTA,

50°C mim 70°C B TeueHme 12-16 YaCOB C MOCJENYIONMUM I[IPOMBEIBAHMEM.
MoryT MCHOJIB30BATLCA IPYyIMe YCJOBMA, HaIpUMep, OM3MOJIOTUUECKU
peJieBaHTHLEE yCJIOBUA, KOTOPHE MOTY'T BCTpedaTbCAa BHYTPU
opraHmu3Ma. KpaluMdUUIMPOBAHHEIM B IaHHOM 006JaCTM cClIeluaJucT OymeT
criocobeH oONpeneJiMTh Habop YCIJIOBUM, Haubojee MNOOXOOAMMX IOJIA
TEeCTUPOBAHMA  KOMILUJIEMEHTAPHOCTM  OBYX  IIOCJIeNOBaTeJIbHOCTEeM B

COOTBETCTBMM C KOHEUHEM IIPVMMEHEeHNEM PM@pMHMSyeMHX HYRJIIeOTMIOOB.

3TOT TEeCT BKJIIOUAET B ceb4a crlapMBaHMe OCHOBaHUM
OJIUTOHYKJIIEOTHUIA W [IOJIMHYKJIEOTUNa, comepxalmero [IEPBYI
HYKJIEOTUIHYI [IOCJIeOOBATEJIEHOCTD, C OJIUTOHYKJIIEOTULOM VI
[IOJIMHYKJIEOTUIOM, comepxammum BTOPYID HYKJIEOTUIOHYIO

IOCJIeIOBATEJILHOCTEL, Ha OPOTSXEeHMM IIOJIHOM MOJIMHEL STOM IIepPBOM U
BTOPOMU HYKJIEOTUIHON [IOCJIenOBaATEJILHOCTH . Takue
[IOCJIEIOBATEJILHOCTHU MOT'Y'T HasHBATLCH 3I0ecChb "MIOJIHOCTBIO

KOMHHeMeHTapHHMM" OTHOCHTEJIBHO »OpyIr IOpyTla. OmHako, KoT'na IIepBYO
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IOCJIeIOBATEJILHOCTE Ha3HBalT 30ech "Moo CymecTBY KOMILJIeMeHTapHOon"
OTHOCUTEJIBHO BTOpPOM [IOCJIeIOBATEJIBHOCTH, 2TU oBe
[IOCJIENOBATEJIBHOCTY MOT'YT OHTH IIOJIHOCTBK KOMILJIEMEHTAPHEIMU, WJIU
OHM MOTYT OO0pasOoBHEBATL OIOHY WM HECKOJIBKO, HO OOBUHO He 0oJiee
4, 3 miau 2 ommOOUHO CIapeHHHX IIap OCHOBaHMM IIocje THUudpuIm3alunu,
C COXpaHeHueM CIIOCOOHOCTHU TUOPUONB0OBATECA npu YCJIOBUAX,
HamboJjiee peJIieBaHTHHEX OTHOCUTEJIBHO WMX KOHEeUHOTO IIPpMMEeHEeHUd.
OmHako, koT'Ja IBa OJUTOHYKJIEOTHIA KOHCTPYUPYIT IJsa obOpa30BaHUA,
mocJe TUOpUIV3alnn, OOHOTO WMJM  HEeCKOJbKUX OOHOILIETIOUEUHEIX
BHICTYIIOB, TaKMe BHCTYIHE He IOJIDKHE PacCCMaTPMBATBCSA KaK OMUMOOUHEE
CllapMBaHMA B CBA3M C OIpeleJIeHMEeM KOMILJIEMEHTAPHOCTM. Hampumep,
nuPHK, comepxamas OIMH OJUTOHYKJIEOTUI C IOJMHOM 21 HYyKJIeoTUIa U
IPYTOM OJMIOHYKJIEOTHI C IJMHOM 23 HYKJeOoTHIa, IpuueM 3TOT BOoJiee
OJIMHHBI ~ OJIMTOHYKJIEOTHUI COIEepXUT [IOCJIeIOBATEJIbHOCTE "3 21
HYKJIeOTHIa, KOoTopas I[IOJHOCTbID KOMILJIeMeHTapHa 0oJiee KOPOTKOM
[IOCJIENOBATEJIBHOCTH, MOXeT BCe eme Ha3EBaThLCHA "IMOJIHOCTEIO
KOMILJIEMEeHTAapHOM" MJIsS ONMCAaHHHX 30ecCh LeJlel.

"KoMmrsieMeHTapHEEe" I[IOCJIemDOBaTEeJIbHOCTM B HOaHHOM KOHTEKCTe
MOTYT TaKXe BKJIOUaTb B Ccebda, WM OHTH IIOJIHOCTBI O00pasOBaHHE U3
HMX, TIIapel OCHOBAaHMM He VYoTcoHa-Kpuka u/MaM IHapsl OCHOBAHUM,
oBpa30BaHHEE U3 HEIPUPOOHEX ¥ MOIMUOUUIMPOBAHHEX HYKJIEOTUIOB,
[I0OKa YIOOBJIETBOPAKTCHA BHIleYKa3aHHEHEe TpebOoBaHMA B OTHOIEHUM WUX
criocoBHOCTM THUOPUIMIBOBATLCA. TaKue IMHapel OCHOBaHMM He YOTCOHAa-
Kpuka sBrJwouanT B cebd, HO He OT'paHMUMBAlTCA UMK, cCcloapuBaHMe G:U
Yob608Jla MaM clapuBaHMe OCHOBAHMM 10 XYICTUHY.

TepMuHE "KOMILJIEMeHTAapHEE", "IOJHOCTBK KOMILJIeMeHTapHee" u
"o CymecTBY KOMILJIEMEHTAapPHEE” MOTYT MCIOJB30BaTbBCS B IOAaHHOM
KOHTEeKCTe B OTHOMEHMM CclapMBaHMA OCHOBAaHUM MexXOy CMBICJIOBOM
LIenbld M aHTUCMBICJIOBOM Lelbild dsRNA, WIM MexXOoy aHTUCMBICJIOBOM
nensio OUPHK M mocieloBaTeJIbHOCTBIO-MUIIEHBK, kKak OyOeT IIOHATHO M3
KOHTEKCTa WUX [NPMMEeHeHUHd.

B IaHHOM KOHTEKCTe, IIOJMHYKJIEOTUI, KOTOPHM ABJIgeTca "Io
CYIIeCTBY KOMILJIEMEHTAPHEM II0 MeHbllel Mepe uacTu” MecceHmxep PHK
(MPHK) , ofoszHauvaeT IMOJMHYKJIEOTHI, KOTOPHM HABJISEeTCA II0 CYIEeCTBY
KOMILJIEMEHTAPHEM CMeXHOV (HelpepsBaeMoM) YacTKu [IpeOcTaBJIgnlen

nHTepec MPHK (Hanpumep, MPHK, komupyomelr TTR), BKIIOUAKIEN B
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ceba 5’'-UTR, OTKpPHTYKR paMKy cumTeiBaHusa (ORF), wnmm 3’ -UTR.
HanpuMep, MHOOJMHYKJIEOTHI HABJIAETCS KOMILJIEMEeHTAapHHEM I[IO0 MeHbIen
Mepe uvacTtu MPHK TTR, eciM 5Ta I[IOCJeOOBaATeJIbHOCTL 4ABJIAeTCHA IIO
CYIIECTBY KOMILJIEMEHTAPHOM HelNpepHBaeMol dYacTu MPHK, kooupyomen
TTR.

TepvmuH "pgByxuenodeuHas PHK" wam  "guPHK", OTHOCUTCS B
OaHHOM KOHTeKCTe K KOMILJIEKCY MOJIeKYJI PHUOOHYKJIEMHOBX KMCJIOT,
VMeKnmeMy OYIUIEKCHYKRD CTPYKTYPRY, CoIepXallyld IOBe aHTUllapaJlJielJIbHHX
M IO CYINeCcTBY KOMILJIEMEHTaPHHX, KaK OoIpeleJIeHO BHIIEe, LIelOu
HYKJIEMHOBHX KUCJIOT. OOBUHO, OOJIBIMHCTBO HYKJIEOTUIOB KaXOOM Illellu
ABJIATCA PUOOHYKJIEOTMIAaMM, HO, KaK OIMCaHO TNoOpoOHO 3Iech,
Kaxiasa Lelb MM ob0e LelM MOI'YT Takxke BKJIOUATL B cedd IO MeHbleM
Mepe OIVMH He-pubOOHYKIIEOTUI, HalpUMep, »Oe30KCUPUOOHYKJIIEOTUTI,
U/ M MOOUGUMUIUPOBAHHEM HYKJIEOTHI. KpoMe TOTr0o, B KOHTEKCTE BTOTO
onvcaHmsa, "guPHK" MoxeT BKJIOUATL B Ccedsa XUMMMUECKMe MOIOMOMKAaLUU
BO MHOXECTBEHHHEIX HYKJIEOTUIAX, BKJIOUaKmye B cebd CymEeCTBEHHHE
MOIMOUMKALIMYM BO MHOTMX HYKIIEOTHUIOaxX, M BKJIOUaAKIMe B Ccebd BCe TUIIH
MOOMOMKALIMIM, OINMCaHHEE 3IeChb WJIM M3BEeCTHHEe B »OaHHOM o06JacTH.
JIiobrle TakMe MOOMGMKAaLMM, MCIOJb3yeMble B MOJIeKyJe Tumna siRNA,
OXBaTHBAKTCA TepMMHOM “OnuPHK” @mJjd 1LeJey 2TOT0 OIMCAaHUA WU
bopMyJIEL UB300peTeHNd .

IOIBe Lemnu, obOpa3ynlre IOYIJIEKCHYID CTPYKTYPY, MOI'YT OHTH
Pa3JIMUHBEIMM YacTaMM OOHOM OoJblel MoJekyJinl PHK, WM OHM MOTYT
OBITE OTIOEJIBHEIMM MoJiekyJiamMmu PHK. Korma »TM 1OBe LelM ABJISARTCH
YacThid OnOHOM 0OoJiblleM MOJIeKYJIE, M, CcJIedoBaTeJIbHO, COeIMHEHH
HelpepHBaeMOM Lelbld HYKJIeOTHUIOB MexOy 3’ -KOHILOM OIHOM Lelu u
5/ ~KOHLIOM COOTBETCTBYKIEN OpYIOoM lLielM C ofpa3oBaHMeM OYIJIEKCHOM
CTPYKTYPH, 3TY COEIMHARIIY PHK-11enb Ha3HEBaKwT "MNMJIIeUHOM
neTjen”. Korma »TwM 1OBe 1LeNoM COeIMHEHH KOBAaJIEHTHO IpPYIUM
crmocofboM, UeM HelpepeBaeMas Ilellb HYKJeOTHMIOB, Mexny 3’ —-KOHIIOM
OnoHOM LEenmn n 5’ —xOHIIOM COOTBEeTCTBYIIMEN oIpyTon Lenu C
obpaszoBaHMeM OYIJIEKCHOM CTPYKTYPH, 5Ty COeOMHAKIYID CTPYKTYPY
HaseBawnT "JjuHrkepoM". ST Lenmu PHK MOTYT MMeThH OOMHAKOBOE WU
pa3HOe UMCJIO HYKJIeOTHMIOB. MaKcKHMaJIbHOEe UMCJIO IIap OCHOBAaHUM
PaBHO UMCIY HYKJIEOTUMIOB B CaMOM KOPOTKOM lenu OuPHK MuUHYC JI0OBe

BHICTYIIE, KOTOPHE IMIPUCYTCTBYIOT B DTOM »OyIlJlekce. Hapsny C »Ton
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OYIJIEKCHOM CTPYKTypolM, IOUPHK MoxeT comepXaThb OIMH MM HECKOJBKO
HYKJIEOTUIHHEX BHCTYIIOB. TepMmH "siRNA" 3mech TakXe OTHOCUTCH K
nuPHK, oIMcaHHOM BHIIE.

B IDaHHOM KOHTEKCTe, TepMMH "HYKJIEOTUMIOHBM BHCTYI" OTHOCUTCSA
K HeCIapeHHOMY HYKJIEOTULY WJIM HeCIapeHHHM HYKJIIeOTUIaM, KOTOPHE
BHICTYIAT M3 OYIJIEKCHOM CTPYKTYpH »OUPHK, xorma 3’ -KOHell OIHOM
nenu osToM DuUPHK mpocTupaeTcsa 3a OpenejH 5’ -KOoHIA OPYyIToM lLenu,
uim HaoboporT. "Tynom" wmam "vTynou koHeun" obosHauvaeT, UTO Ha
KOHIle %ToM »OuUPHK He muMelTCSd HecllapeHHHEe HYKJIEOTHIH, T.e. HM Ha
OOHOM KOHIIe S2TOM MOJIEKYJIE HeT HYKJIeOTHMIHOTO BHCTYIIA.

TepMrH "aHTMCMEICJIOBad lLensk" oTHocuTca k nenm  aguPHK,
KOoTopasa BKJWOUaeT B ceBd YUaAaCTOK, KOTOPHM 4ABJILIeTCS IO CYIEeCTBY

KOMIIJIEMEHTAPHEIM IIOCJIEeNOBaATEJIBHOCTUM~MMIIEHNM . B IDaHHOM KOHTEKCTE,

TepMMH "ydacTOK KOMILJIEMEHTAPHOCTM'" OTHOCUTCH K YYacTKy Ha
AHTUCMEICJIOBOM Lenu, KOTOPHM ABJIAETCSA 1o CymeCcTBY
KOMILJIEMEHTapPHBEM [IOCJIeDOBaTEJILHOCTH, HalprMep,
[IOCJIeNOBATEJIbHOCTHU ~MUIIEHN , omnpenejyleHHOM 30eCh. Korma 2TOT

Yy4acTOK KOMILJIEMEHTAPHOCTHU ABJIAETCH He IIOJIHOCTBK KOMILJIEMEHTAPHEM
STOM [IOCJIeDOBATEJIEHOCTU ~MUIIEHN , 2TU OMMBOUHEE criapuBaHuUsAa
ABJIAKTCSA HauboJjlee INIpMeMJIeMBMM B KOHIIEBHEHIX ydacTKax U, eClu
[IPUCYTCTBYIOT, HaxomdaTcda OOHYUHO B KOHIEBOM YydUacCTKe WM B
KOHIIeBEHX YyuacTKax, HalpuMmMep, B IHOpenejax 6, b5, 4, 3 wmwm 2
HYKJICOTUHOOB 5’ - u/mim 3’ -KOHIA.

TepMmrH "CMBICJIOBaS Lenbk" OTHOCUTCA B JaHHOM KOHTeEKCTe K
nenu npuPHK, xoTopas BKJoUaeT B ce®sS ydaCcToOK, KOTOPHM SBJISeTCH
10 CYMeCTBY KOMIIJIEMEHTAPHEM YUYaCTKY AaHTHMCMEICJIOBOM Ielu.

B IIaHHOM KOHTeKCTe, TepMuH "SNALP" OTHOCUTCS K CTabUIBHOMU
JyacTHUlle HYKJIeMHOBad KucjoTa-Jmoun. SNALP nOpencTaBiideT I[Iy3HPEK
nus3 JIUTIUOOB, IIOKPHBAMMY  yMeHbIleHHOe BOIOHOE TIPOCTPaHCTBO,
comepxallee HYKJIEMHOBYI KUCJIOTY, Takyln KkKak puPHK wiau mjgasmminy,
13 KOTOpOM TpaHCKpubupyeTrcsa IOuPHK. SNALP omnmMcaHH, HalIpuMep, B
[IySamkaumMsax 3adBOk Ha naTeHT CIIA ¢  HoMmepamm 20060240093,
20070135372 m USSN 61/045228, nomaHHemMu 15 ampens 2008 rToma.
3T 3a4BKM BKJIOUEHE 3IEeChH IIOCPENCTBOM CCBUIKM.

"BBemeHre B KJeTKy" B KOHTekcTe ¢ 1nuPHK ofos3Hauaer

obJjleTUueHMe IMOTJIOmMEeHUS WM adbcopbumm B STy KIETKY, KaK IIOHATHO
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KBAJIUOUIIMPOBAHHEIM B IaHHOM o06JlacTM cHelMalImucTaM. Abcopdlumsa WIn
norJiomeHue OUPHK MoOXeT oOCymMecTBJIATLCA ©es IIOCTOPOHHEeM IIOMOMU
INOOY3SMOHHEIMM MJIM AaKTMBHEIMM KJIETOUHEIMM IIpolleccaMu, WM IIpu
IIOMOIM BCIOMOTATEJIbHEX AaTl'eHTOB WJIM YCTPOMCTB. 3HAUeHMNEe SBTOTO
TepMMHa He OTI'paHMuMBaeTCsa KJIeTKaMu in vitro; nuPHK mMoxeT Takxe
BEITEL "BBeOeHHOM B KJeTKYy", I'Ie »5Ta KJeTKa 4BJISeTCS UYacTbio
XKMBOT'O OpTaHM3Ma. B TakKoM cJlydae, BBeIeHMEe B DTY KJETKYy OyIeT
BKJIOUATE B cebd [OOCTaBKy DTOMY OpTaHM3My. HalpuMmep, OJIA
OOCTaBKM in vivo puPHK moxeT OBTL MHBEUMPOBAHA B YUYAaCTOK TKaHU
WM BBeIdeHa CUCTEeMHO. BBeIeHMe 1in Vvitro B KJIeTKY BKJIOUaeT B
cebsda CIIOCOOBHI, M3BECTHEE B OaHHOM oBJlacTH, Takme Kak
DJIeKTponopalma ¥ JUlodpeklma. JJOoNOJIHUTEJIBHEE TIOOXOOE  ONMCAaHH
30eCh WMJIM M3BECTHH B IJaHHOM oB8JacTu.

TepMMHE "caljaeHCUHT", "MHIMOMpOBaHMe »sKcOpeccumn", "mayH-
peryaaumns (moHVKaKIma g pPeryJjaumnsa) sKCcrpeccun", "cynpeccusa
sKCIpeccun” M T.II., KOT'ODa OHM OTHOCATCHA K TeHy TTR, oTHOCATCHA
30ech IO MeHbIleM Mepe K UYaCcTUUHOM CYIPeCcCUuM 3SKCIpecCcum TeHa
TTR, KoTopasd MNpOoABJIAEeTCHA YMeHBIIeHMeM koJmuecTBa MPHK, koTopoe
MOXeT OHTbL BHOEJIEeHO M3 I[IepPBOM KJIEeTKM WIM TPYINE KIJIeTOK, B
KOTOPHIX TpaHCckpubupyercd TeH TTR ® KOTOpHe ObBUIM 00padoTaHH
TakMM obpas3oM, 4uTo I'eH TTR 4BisgeTCcsa MHIUOMPOBAHHEM, B CpaBHEHUU
CO BTOPOM KJIETKOM WJIM TPYIINOM KJIeTOK, I[I0 CYHNEeCTBY WISHTUUHBX
I[IepPBOM KJIeTKe WM TPYINe KJIeTOK, HO KOTOpbe He ObuiM 00paboTaH:H
TakuM oBpa3oMm (KOHTPOJILHEIX  KJIETOK) . CTerneHb MHIUOMPOBAHUA
OBOBHUHO BHPpAaXaKnT B BUIE

(MPHK 6 xonmponvusix xiemxax ) — (MPHK 6 o6pabomannvix xiemrax

¢ 100%
(MPHK 8 xonmponsHbIX K1emKax)

AJIbTEPHATUBHO, CTENeH:s MVHIUOMPOBAHMS MOXET BHpaXaTbCAa B
BUIOe yMeHBIIeHUd IlapaMeTpa, KOTOPHEM (QYHKUMOHAJLHO CBS3aH C
BKCIpeccuer TeHa TTR, Halnpumep, B BMIe KoJiMUecCcTBa 0OeJika,
KomoupyemMoro reHom TTR, KOTOPHEM CeKpeTHuPpyeTCsa KJIeTKOM, WK
KOJIMUeCcTBa KJETOK, IIPOABJAKIMX OlIpelelJIeHHEM GeHOTHUII, HalpuMep,
arornTos3. B OpMHIMUIIE caWJleHCHMHT TeHa TTR MoxeT OBTH OINpeleslIeH B
JoboM KIJIeTKe, BKCIpeccHUupyomer 2Ty MUIMEeHb, WIM KOHCTUTYTMBHO,

WV TeHHOU I/IH?KeHepI/Ieﬁ, MM JIOOBIM TIOOXOOAWMM aHaJMs3oM. OIOHakKo,
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IpM HeOoOXOOMMOCTM  CCBUIKM  IJIS  OIpeneJieHuSd, VHTUOUpyeT  JIU
KOHKpeTHasa »OUPHK skcnopeccuio reHa TTR B omnpenejieHHOM CTeleHu U,
CJIENOBATEJIBHO, MOXeT OHTH BKJIIKUeHa B DTO U300peTeHMEe, aHaJIU3H,
oBecIlieueHHEEe B [IpMMepax HUXe, OyIoyT oOeclleuMBaThb TaKyld CCBUIKY .

Hanpuwmep, B HEeKOTOPHX cJydadax, BKCIpeccud TeHa TTR
IomaBJIgdeTCcsa II0 MeHbleM Mepe IOpubiausuTeabHO Ha 5%, 10%, 15%,
20%, 25%, 30%, 35%, 40%, 45% mium 50% BReIeHMeM IBYXILEIOUeUHOI'O
OJIMTOHYKJIEOTHUOa, OINMCAHHOTO B 3TOM KM300peTeHuUM. B HEeKOTOPHX
BapMaHTax ocCylmecTBJIeHuss, TI'eH TTR 1omaBJIgeTCcs II0 MeHbIleM Mepe
npubian3nuTebHO Ha 60%, 70% wmiam 80% BBReIeHMEM IOBYXIEIIOUEeUHOTO
OJIMTOHYKJIEOTUOa, OMNMCAHHOTO B 3TOM WKM300peTeHUMM. B HEeKOTOPHX
BapuaHTax OocCylmecTBJIeHrsa, TI'eH TTR 1omaBJgeTCsa II0 MeHbIel Mepe
OpubIn3nuTeIbHO Ha 85%, 90% wmiam 95% BBeIeHMEM IIBYXIIEIIOUEUHOTO
OJIMTOHYKJIEOTHIA, OINMCAHHOTO B BTOM M300pPETEHUM.

[Ipy  MCIIOJIE30BaHUU 30ecCh B KOHTEeKCTe skcHpeccun TTR,
TepMUHE "JleuuTs", "JledueHMe" M T.II. OTHOCATCHA K OOJIeIUeHMI WK
ocJiabJieHMI0 IIaTOJIOTMUECKMX IIPOLeCcCOB, OIoCpelyeMEX »BKCIpeccuen
TTR. B KOHTEeKCTe IaHHOTO WM300peTeHMd, KOTIa peub umeT o JodoM
M3 COCTOSHMM, LUTUPYEMHX 3IOeCh HMXe (OPpYyTIMX, UYeM [1aTOJIOTMUeCKHUe
IpOLIeCCH, omocpenyeMele skchopeccuem TTR), TepMUHEL "JleuuTns",
"jmedueHue" wm T.no. o6O3HauvawwT o0JleTyeHMe WM ocJabJeHue IO
MeHbIIeV  Mepe OIOHOTO CHUMIITOMA, acCoUMMUPOBaAHHOTO C TaKVM
COCTOAHMEM, WY  3aMenjieHve uJIM  ofOpaleHue OIpOoTpPeCcCHUPOBaHUA
TaKoI'0 COCTOAHUA, HalpuMep, 3aMeldJieHUue IIporpeccupoBaHmda TTR-
aMmJIonmo3a, Takoro kak FAP. Cumnromel TTR-aMmMiioMmo3a BRKJIIOUAKT B
ceBd CEHCOPHYK HeBpolaTuio (HalpuMep, IIapecTesuin, IUIeCTe3un B
OV CTaJIbHBIX yJdacTKax KOHEeUHOCTeN) , BeTeTaTUBHYD HeBpOTIlaTHI
(HanmpuMep, KeJIYIOUHO-KUIIEUHYID  OUCOYHKIIMO, TakKyn KakK  4g3Ba
KeJlyIoKa, WIM OPTOCTaTUUECKYK I'MIIOTEH3MDL), MOTOPHYK HEeBpPOMIaTHD,

IIpmiianiky, IOTeMeHIVD, MMeJIOIIaTHMio, IIOJIMHEeEBPOIlaTMio, CHMHIPOM KaHajla

3algacTL4a, BeTreTaTUBHYIO HeOoCTaTOUHOCTD, KapOrMoMMOIIa THIO,
IIOMYTHEHM A CTEeKJIOBUIHOTO Tesa, [IOYEeUHYIO HeJOCTaTOUYHOCTE,
HedpomnaTHuo, CyHMeCTBEeHHO IIOHMXEeHHE  mBMI (MOOMOULIMPOBaHHEINM

MHIEKC MaCCH TeJjla), IUCOYHKIMI UepeNlHEX HepBOBR U OUCTPOOUO
KOPHEaJIbHOM peleTKU.

B maHHOM KOHTeKCTe, 0O¢pas3s "TepaneBTUUeCKkM DHodeKkTUBHOE
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KoJIMuecTBO" u "podMIIaKTUUECKA 20beKTUBRHOE KOJIM4eCcTBO"
OTHOCATCH K KOJUUEeCTBY, KOTOopoe ofechneuMpaeT TepaleBTUUECKYIO
IIOJIE3Y B JIEUeHUM, IIPpenyIpeXOIeHVM WM M3JIeUVMBaAHUM [IaTOJIOTUMUeCKUX
IpOlLIeCCOB, OIOCpelyeMHx »sKchopeccuerm TTR, MWIM XOPOmMO BUAMMOTO
CHMMIITOMa IIaTOJIOTMUECKMX I[IpPOLleCCOB, ONOCpelNyeMHX DKCIpeccuen
TTR. KOHKpeTHOEe KOJMUECTBO, KOTOpoOe 4ABJIAETCA TepaleBTUUeCKHU
S20OEKTUBHEIM, MOXeT OHTH JIET'KO OllpelesJJeHO MeIUIMHCKUM PaboTHUKOM
C OOHUHOM KBaJMUMKALMelV B OaHHOM oB8JIacTM UM MOXeT BapbMUPOBATLCSA
B 3aBUCUMOCTM OT (aKTOPOB, M3BECTHHX B IJaHHOM o0JacTyu, TaKux
Kak, HalpuMmep, TUII [DaTOJIOTUUECKMX  IIPOLleCCOB, OoCpenyeMBIX
skchnpeccuern TTR, wucTopmsa O0Je3HM M BO3pacT I[IallMeHTa, CcTalousd
IaToOJIOTMUECKMX  IIPOLIeCCOB, ommocpenyeMHx sBKchopeccuenm TTR, nu
BEeIleHUE OIpYyTUx AHTUIATOJIOTUUECKUX aTeHTOR IpOLEeCCOB,
orocpelyeMHx 3kchpeccue TTR.

B maHHOM KOHTekCTe, "dapMaleBTUUeCKad KOMIIO3ULUUA" COOEPXUT
bapMakroJOTUUEeCKU 50bpeKTUBHOe KoJUUecTBO OUPHK M dpapMalleBTHUUECKU
IpueMIIEMBI HOCUTEJE . B OaHHOM KOHTEKCTe, TEPMVHEL
"dapMaKoJIOTUUEeCKHU 20beKTUBHOE KoJiMuecTBO", "TepaleBTUUECKHU
50PeKTUBHOE KOJMUeCcTBO" wmIM TI[pocTo "200eKTMBHOEe KOJIUUeCTBO"
OTHOCHATCH K KOJIMUECTBY PHK, S20OEeKTUBHOMY oJisa [OJIyUYEeHU A
npenrnojlaraeMoro bapMakKoJOTMUECKOT O, TepaleBTUUeCKOTO I
[IPEBEHTUBHOT'O pesyJjibTaTa. HalpuMmep, ecyiM KOHKpPeTHOe KIIMHUUEeCKOe
JleueHre cumTaeTcd 20PeKTHMBHEM, KOI'Ia KMMeeTcd II0 MeHbIleM Mepe
25% yMeHbIleHMEe B M3MEPMMOM IapaMeTpe, aCCOLUMUPOBAHHOM C
3aboJieBaHMEM WU HapylleHueM, TeparleBTUUYeCKA 20OeKTUBHOE
KOJIMYEeCTBO JIEKapCTBEHHOTO cpencTea OJIs JleueHnd 3TOTO
3ab0oJIeRaHMa WMJIM HaAPYIIEeHUA GBJISEeTCHAd KOJINUEeCTBOM, HeOOXOOVMMEM IJIg
OCyMeCTBJIEHKA II0 MeHblel Mepe 25% yMeHbIIeHMSA B STOM IIapaMeTpe.
Hanpuwmep, TepaleBTUUECKU sbbeKTURHOE KOJIMYEeCTBO nuPHK,
nopaxammerr TTR, MOXeT yMeHbMaTh YpoBHM TTR B CHBOPOTKE TIIO
MeHbllelt  Mepe Ha 25%. B OpyTOM  IIpUMepe, TepalneBTUUeCKHA
sbdexkTUBHOEe KoJIMUecTBO OUPHK, mnopaxawomet TTR, MOXeT yJydllaTb
OYHKIUMIO TIeUeHM WM [IoUeuHyln (QYHKLIMIO 10 MeHbIel Mepe Ha 25%.

TepMuH "dapMalleBTHUUECKM OIPMEeMJIEMBIM HOCUTeJb" OTHOCUTCS K
HOCUTEJI IJIA BBeIeHUA TepaleBTUUeCKOTO al'eHTa. TakMe HOCUTEU

BKJIOUAKT B cCeb4H, HO He OI'baHMUYMBAKTCA VMM, CoJIEBOM pacTBOpD,
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3abybepeHHEM pacTBOpP, IOeKCTpos3y, BOOY, IJIMIEPMH, DSTaHOJ U UX
KOMOMHaAUMM . 3TOT TEPMUH CIHeUMOUUeCKM MCKJIUaeT cpelly KYJbTYPH
KJIETOK. g JIeKapCTBEHHEIX CpencTE, BBOIVMEIX nepopalibHoO,
dbapMalleBTUUECKM [OIpMeMJIeMEe HOCUTEJIM BKJUalnT B Ccebd, HO He
OT'PaHMUMBAKTCA MMH, bapMalleBTUUECKU IIpMeMJIeMble HBKCLUUIMEHTEH,
Takue Kak  MHEepPTHEHe pazbaBuUTeNN, OesMHTeTIpUpyllre aT'eHTH,
CBA3HBAKIME al'€HTH, CMa3HBakle al'€HTH, I[IOoOCJaliMBaKiMe aleHTH),
apoMaTU3UpyRIre aT'eHTH, Kpac4dmme aTeHTH nu KOHCEPBAHTH.
[logxomgmye MHEPTHEE pasbaBUTeNM BKJIKUAKRT B ceb®d kKapboHaAT HaTpuUA
M KaJpumiga, odocodaT HaTpMAa M KaJbLUMA, W JIaKTo3y, ToT'Ia Kak
KYKYPY3HEM KpaxMaJl ¥ aJIbTMHOBAsSA KMCJOTa ABJATCS IIOOXOIAM/MA
Oe3MHTEeTPUPYIIMMM areHTaMMr. CBA3HBAKIMEe aleHTH MOTYT BKJIOUATHL B
cebda KpaxMall M XeJlaTHMH, TOoT'Da KaK CMa3HBawlyMMM areHTaMM, eCJiu
OHV TIPUCYTCTBYT, OyOyT OOBUHO CTeapaT MaTlHMSI, CTeaprMHOBasfd
KMCJIOTa WM TalJibK. ECIM XeJjaTeJIbHO, TabJIeTKM MOTYT OBTH IIOKPHTH
MaTepralioM, TaKuUM Kak TJIMLEPUJIMOHOCTeapaT I
TIMLEePUIIOUCTeapaT, IJA 3aOePXKK adcopdbluM B XKeJYIOUHO-KUIIEeUHOM
TpakTe.

B OaHHOM KOHTeKCTe, "TpaHCOOPMMPOBAHHOM KJIeTKOM" SABJIAeTCH
KJIeTKa, B KOTOpyK OBUI BBelOeH BeKTOpP, M3 KOTOPOTO MOXeT OHTH
SKCIIpeccHupoBaHa MoJiekyJia OUPHK.

II. OyxuenodeuyHasi puMOOHYKIJIEMHOBASI KUCIIOTA

Kak OIIMCaHO BoJiee IIOOPOBHO 30ecChb, 2TO n3006peTeHMne
obecrieurMBaeT MOJIEKYJIEL IBYXIENOUeUHOV PUOOHYKIIEMHOBOM KMUCJIOTEH
(nuPHK) 1ssg w#MHTIUMOMPOBAHMA BKcIOpeccum TIeHa TTR B KJIETKe WIK
MJIEKOIIMTAKIEM, HallpuMep, B uUejiobeke, uMenleM TTR-ammiionnos, e
nTa MoJiekyJia OUPHK BrJouUaeT B ce®d aAHTUCMBICJIOBYI IIellb, MWMEKIYI
YyUacTOK KOMILJIEMEHTAPHOCTM, KOTOPHM ABJIAeTCS KOMILJIEMEHTAPHBM II0
MeHbIIe Mepe dYacTu MPHK, of6pas3yeMol B »KcOpeccuu TeHa TTR, u
Toe STOT YYaCTOK KOMILJIEMEHTAPHOCTUM WUMeeT IJMHY MeHee 30
HYKJIEOTHUIOB, OOBUYUHO IOJMHY 19-24 HYKJIeOTMIOB, M TI'Ie YykKa3aHHad
nuPHK, I[ocjie KOHTaKTa C KJIEeTKOM, B5SKCIpeccCHupyolel yKa3aHHBM I'eH
TTR, uMHIMOMPYeT B5SKCIPEeCcCCHI yKasaHHOTO TeHa TTR IO MeHbIIEeM Mepe
Ha 30%, KakKk aHaJM3MPOBaHO, Halpumep, oOpu nomomu [P miam crnocoba
Ha OCHOBe pa3BeTBJieHHOM [HOHK (bDNA), wmau croocofa Ha OCHOBe

OeJika, TakKoI'0O Kak BecTepH-OJOTTUHI. OJOkchOpeccusa TeHa TTR wMoxeT
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YMEHBIIATHLC A 1o MeHbIIeM Mepe Ha 30% npu M3MepeHUn C
VCIIOJIL30BaHMeM aHajlM3a, ONMCaHHOTO B IIpMMepax HuWXe. Hamnpuwmep,
srcrpeccusa reHa TTR B KyJIBTYpPe KJETOK, TakKuMX KakK kJeTku Hep3B,
MOXeT aHaJlM3MPOBaTLCHA M3MepeHMeM ypoBHey MPHK TTR, Hanopumep, C
ucroJib30BaHueM bDNA- miau TagMan-—-aHaju3a, WIKM M3MepeHMeM YPOBHeM
OeJika, HalpuMep, C ucHnojJb3oeaHueM ELISA-aHammz3a. OuPHK »ToTO
n300peTeHra MOXeT OOINOJIHUTEJIEHO BKJIOUATE B Ccebd OOVH WU
HECKOJIBKO OIHOILIEIIOUEUHEIX HYKJIEOTUIHEX BECTYIIOB.

OUPHK MoOxeT OHTB CHMHTEe3MPOBaHa CTaHIapTHHEMM ClocobaMiy,
M3BECTHBEIMM B IOaHHOW 00JacTM, »OONOJHUTEJIbHO O00CYXIaeMbIMM HIUXe,
Halpumep, C WMCIIOJIbE30BaHMeM apBTOoMaTuueckoro HIHK-cuHTeszsaTOpPa,
Takoro kKak [THK-cuMHTe3aTOph, KOMMEPUEeCKM IOCTYIIHHE, HaIpMUMep, u3
Biosearch, Applied Biosystems, Inc. 5Ta »nuPHK BrioUaeT B celd
oBe uenu PHK, KOTOpHEe [ABJIAOTCA OOCTATOUYUHO KOMILJIEMEHTAPHEMHM,
UyTOOE TUOPUIM3OBATLCSA C 00pasoBaHMeM IOYILJIeKCHOM CTPYKTYpH. OIHa
nens sToM nuPHK (aHTUMCMEBEICJIOBasg Lelb) BKJOUaeT B cebdg ydacToK
KOMILJIEMEHTAPHOCTH, KOTOPHM ABJIAETCHA 1o CymeCcTBRyY
KOMILJIEMEHTAapPHEM, n OOEUHO MNOJIHOCTLI KOMILJIEMEHTAapPHEM,
IocJyiefoBRaTeJIbHOCTU—MUIIEHN, [IOJIYUEeHHOM U3 [IOCJIeOOBATEJILHOCTHA
MPHK, oOpa30BaHHOM BO BpeMsa B32KchOpeccum TeHa TTR, IOpyras ILelb
(cMBICJIOBAS 1lelb) BkJoOUaeT B cebd VYUaCcTOK, KOTOPHM ABJISETCSA
KOMIIJIEMEHTAPHHEM DSTO¥ aHTUCMHCIJIOBOW Leny, Tak UYTOo DTH IOBe Ilelu
TUOPUINBYIOTCA M 00pal3ylnT IOVIJIEKCHYKR CTPYKTYPY IIpU OO0BeOIMHEHUU
IpY MNOOXOOAMUX YCIIOBUAX. OOHUHO, DTa OYIJIEKCHaS CTPYKTypa MMEET
oIJIrHYy Mexny 15 m 30, mim Mexny 25 m 30, miam Mexnoy 18 um 25, wmiam
Mexnoy 19 m 24, wiau Mexnoy 19 m 21, uiam 19, 20 nap OCHOBAaHUNM WM
21 mapy OCHOBaHWMM. B OIOHOM BapMaHTe OCYIeCTBJIeHUSI OYIJIEKC MMeeT
oJMHy 19 mnap OCHOBaHUM. B IOpyT'OM BapMaHTe OCYMeCTBJIEHMS IYILJIeKC
VMeeT OJIMHY 21 Oapy OCHOBaHuM. IIpM MCIOJL30BaHUM IBYX Pa3HBEX
SiRNA B koMOMHALMM, OJIMHE STOTO IOyIlJIeKca MOI'yT OHTHL OIMHAKOBHMMU
WY MOTYT pasjiMuyaTbCAa.

Kaxmasa ments OuUPHK 5T MMeeT OOBUHO OJIMHY Mexny 15 m 30 mim
Mexgy 18 w25, wm 18, 19, 20, 21, 22, 23, 24 wm 25
HYKJIEOTUIOOB. B IpyTrMxX BapMaHTax OCYIeCTBJIeHUsa, KaxXOoasa Lelb
uMeeT OJMHY 25-30 HYKJeOoTHUIOOB. Kaxmas ILielb 2TOI'O OYILJIEKCa MOXeT

VMMeTE OIOHY WM TY Xe IJIMHY WJIM S9TUM LellM MOT'YyT VMeTHb Pa3HYK IIJIVMHY .



277

IIpy WMCHOJIL30BaHUM OBYX PasJIMUHHX SiRNA B KoMOMHALUMM, IJIMHE
KaxOooy LenM Kaxood SiRNA MoryT OBTH OIOMHAKOBEIMM MJIM MOTYT
pasinyaTbCH.

nuPHK »sT0or0 wM300peTeHMsS MOXeT BKJOUATL B cebd OIOUH WK
HECKOJIBKO OIHOILIEIIOUEUHEIX BHCTYIIOB M3 OIHOT'O MWMJIM HECKOJIbBKUX
HYKJIEOTUIOOB. B OIOHOM BapMaHTe OCYmMEeCTBJIeHUI, II0 MeHbIlel Mepe
OIOMH KOHell sToM nuPHK mMMeeT OIHOLEINOUEUHHM HYKJICOTHIHBIM BECTYII
s 1-4, oBrWHO 1 wMJIM 2 HYKJeoTHMIOB. B IOpyroM BapMaHTe
OCYIMEeCTBJIEHUA, AaHTUCMHCJIOBasg lLenk IOUPHK wuMmeeTr comepxamme 1-10
HYKJIEOTHMIOB BHCTYIH 3a 3’ -KOHLUOM M 5’ -KOHIIOM CMBICJIOBOM LelM. B
IPYITUX BapMaHTax OCYIeCTBJIEHMS, CMBCJOBad lLelb 2ToM OuPHK muMeem
comepxamye 1-10 HYKJIEOTUIOB BECTYIH 3a 3’'-KOHIOM M 5’-KOHLOM
AHTUCMEICJIOBOM Lielll.

nuPHK, wuMenmas coIepXalMM 10 MeHbIIeM Mepe OOMH HYKJIeOTHUuI
BHICTYII, MOXEeT MMEeTb HeOXKMIAHHO JIyullMe MWHIHMOMpYIIMe CBOMCTBA,
yeM ee MMeomas TYIEe KOHIIE KONMHA. B HEKOTOPHEX BapMaHTax
OCYIECTRBJIEHNA, [NIPUCYTCTBME TOJIBKO OIOHOT'O BHCTYIAa HYKJIEOTUIOB
YCUJIMBAET AaKTUMBHOCTL MHTepdbepeHUMM 5ToM »OuUPHK, ©es BIMSAHMA Ha
ee of0myw CTabMJILHOCTL. BEUIO NOKasaHO, 4YTOo OuPHK, wuMewmasd TOJIBKO
OOMH BHCTYII, ObJla oCOBOeHHO cTabuJjbHOM M »0PeKTHMBHOM in Vvivo, a
TakKXe B pPa3JIMUHHIX KJIeTKax, cpelax OIS KYJbBTYPH KJETOK, KPOBU U
CEHBOPOTKe. OOHUHO, OIHOLENOUeUHHM BHCTYII JOKaJM30BaH Ha 3'-
KOHIle AaHTUCMBICJIOBOM  LenM  MJIN, aJIb TepHaTUMBHO, Ha 3’ -kxoHUe
CMEBICJIOBOM lelMr. 3Ta @ODUPHK MOXeT TaKXe MMeTh TYIIOM KOHel], OOHBUHO
PACIIOJIOXEHHEY Ha b5’ -KOHIle aHTUCMHCJIOBOW Lenmu. Takasa OuUPHK MmoxemT
MMEThb YIIYUIIe HHYIO CTadbMILHOCTDL u VIIYUIIEHHYIO VHTUOUPYIIMYO
aKTMBHOCTBL, UYTO IIO3BOJIAET BBeIeHMEe B HM3KMX OO3ax, T.e. MeHee 5
MT/KT MacChH TeJjla PelUIMeHTa B OeHb. OOBUHO, AaHTUMCMEICJIOBad Ilelb
OuUPHK mMeeT BHCTYII HYKJIeOTMIOB Ha 3’/ -koHULe, a 5’ -koHell aBJgeTCH
TYIIEM. B »OpyroM BapMaHTe OCYMEeCTBJEHMHA, OIOMH WM HECKOJIBKO
HYKJIEOTHMIOB B 2TOM BHECTYIIE 3aMeHeHH HYKJIeO3UITHUodhoCchaToM.

B omoHOM BapMaHTe ocylecTBJieHMda, TeHoM TTR dpjgeTrcd reH TTR
yeJIoBeKa. B KOHKPEeTHHX BapMaHTax OCYIECTBJIEHMSA, CMBICIIOBad Ilellb
sToM nOuUPHK gBJISeTCdS OOHOM M3 CMBICJIOBEIX II0CJIEeOOBATEJILHOCTEN U3
Tabsmu 3A, 3B, 4, 6A, 6B wmiam 7, M aHTMUCMECJIOBas Ilielb ABJISeTCH

OOHOM M3 aHTUCMBICJIOBEIX IIOoCJenoBaTejlbHOCTeM Tabjguu 3A, 3B, 4,
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6A, 6B wmim 7. AJBTEpPHATMBHEE aHTHUCMEICIOBHE aTl'€HTH, KOTOPHE
OeiCTBYIOT B OIpYyTOM MecTe B NoCJIenoBaTeJIbHOCTU—MUIIEHN,
obecrnieueHHo B Tabjauuax 3A, 3B, 4, ©6A, 6B wmiam 7, MOTyT OHTH
JeTKO OIIpeleJjIeHE C MCIOJIb30BaHMEM I[IOCJeOOBaTeJIbHOCTU-MUIIEHU U
biaHkupyomen rnocjenoBaTesbHoCcTH TTR.

KpandmuiMpoBaHHOMY B HOaHHOM o006JacTM CIeUMaJMCTy XOPOoIo
M3BECTHO, uTO »OUPHK, uMewnmas IOYIJIEKCHYID CTPYKTypy u3 20-23, HO
ocobeHHOo ™3 21, Iap OCHOBaHMM, TIMPUBETCTBOBAJMCL B KauecTBe
OCOBEeHHO S0OeKTUBHEIX B MHIYLUPOBAHUN VHTepbepeHLUN PHK
(Elbashir et al, EMBO 2001, 20:6877-6888). OmHako, »OpyIrue
aBTOPHE HAIJIM, UYTO 0OoJiee KOPOTKMe WM 6O0oJiee JIMHHBEEe »OUPHK MorTyT
OHITH TaKxXe 20PEeKTUMBHEMHA . B BHINIEOTIMCaHHBIX BapraHTax
OCYIIECTRJIEHU A, oJjaromnapga npuponme OJIUTOHYKJIEO TUIHEIX
mocJjlemoBaTeJIbHOCTeM, ofOeclledeHHEX B Tabimuax 3A, 3B, 4, ©A, 6B
n 7, nuPHK, omnmMcaHHEE B 3TOM M300peTeHUM, MOTYT BKJIKUYATE B ceb4
10 MeHbBIleV Mepe OJIHY ILelb C OIMCAaHHOM 13IOechb MOJIMHOM. He 06es
OCHOBAHUM MOXHO OXMIATL, UTO OoJiee KOPOTKMe OUPHK, uMewnmye OOHY
13 IocJeloBaTeJibHOCTeM Tabjmu 3A, 3B, 4, 6A, 6B wmiam 7, MMHYC
TOJILKO HECKOJIBKO HYKJIEeOTHMIOOB Ha OIOHOM WIM Ha o000MX KOHIAax,
MOTYT OBITH CXOIOHEM  O0Opa3oM 50OEeKTUBHEIMA B CpaBHEHUN C
BLBIIE OV CaHHEMHU o PHK. Taxum obpasoM, ODaHHOe n3obpeTeHUe
paccMaTpuBaeT Takxe nuPHK, wumewnnme dvacTUUHYO IOCJIEeOOBATEJILHOCTD
no MeHbmem wmepe 15, 16, 17, 18, 19, 20 wuim 0©oJjiee CMEXHHX
(HenpephHBaeMbxX) HYKJIEOTUIOOB M3 OIOHOM M3 IoCJeloBaTeJIbHOCTeM
Tabjmi 3, 4, 6 wmiIm 7, ¥ oTJMUaKnmMecsa I[I0 WUX CIOCOBOHOCTU
MHIUOUPOBATEL 3BKcIOpeccui TeHa TTR B aHalM3e, OIMCAHHOM 3IOeCh
HWXxe, He OoJjiee, uyeM Ha b5, 10, 15, 20, 25 wmmm 30% MHTUMOMPOBAHUA
oT nuPHK, coIepxallell I[IOJHYI IIOCJIeIOoBaTeJIbHOCTL. Kpome ToToO,
nuPHK, xoToOpas pachmenygeT B XeJlaeMOM I[I0CJIeNOBaTeJIbHOCTU-MUIEHU
TTR, MoOXxeT OHTH JIeTKO IIOJIydeHa C MCIOJIbL30BaHMeM COOTBEeTCTRYIeN
AHTUCMEICIIOBOM II0CJIenOoBaTeJIbLHOCTHU TTR u KOMILJIEMEHTapHOM
CMBICJIOBOM IIOCJIeIOBATEeJILHOCTH.

Kpome Toro, nuPHK, o6ecneueHHEe B Tabiuuax 3A, 3B, 4, 6A,
6B NI 7, UOeHTUPULINPYIOT camT B TTR, KOTOPHM aBJjideTcd
UYBCTBUTEJILHEM K paclellJleHMlo, OCHOBaHHOMY Ha RNAi. BciencTreue

5TOTO, OaHHOe nz3obpeTeHre OOIIOJIHUTEJIEHO OIIMICEIBAEeT OnuPHK,
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KOTOPHE IIopaxamwT B Ipenejiax [OOoCJIemoBaTeJIbHOCTH, ABJIAIMENC A
MUIIEHB OIOHOTO M3 aleHTOB TaHHOTO MU300peTeHMA. B OaHHOM
KOHTEKCTe, cCcumMTaeTcsa, 4YTo BTopad nuPHK HaHoCcuMT ymap B IIpenejax
rocJyienoBaTeJIbHOCTHU IepBOMU ouPHK, ecJin sTa BTOpPAad O PHK
pacumemyigerT MPHK B JjmoOoM MecTe B Hpenejax MPHK, kKoTopad ABJIAeTCA
KOMILJIEMEHTAPHOM aHTUCMEICJIOBOM Lenu OepBoM »UPHK. Takasa BTopasd
nuPHK ©OymeT OOHBUHO COCTOSATEL IIO MeHbled Mepe M3 15 CcMexXHBIX
HYKJIEOTHIOB M3 OIOHOM M3 IocJemoBaTeJIbHOCTelM, oOeClleUeHHEX B
Tabsmiiax 3A, 3B, 4, 6A, 6B miam 7, CBS3aHHHX C IOIOJHUTEJILHBEMU
HYKJI€O TUIHEMA MOCJIenoBaTeJIbHOCT AMU, B3 ATEMU n3 yyacToKa,
CMEeXHOT'O C BHOPaHHOM MNOCJIeOOoBaATeJIbLHOCTBLIO B TI'eHe TTR.

OuPHK, onoMcaHHas B STOM M300pPeTeHUuM, MOXeT COoIepXaThb OIIHO
MM  HEeCKOJIbKO OmMMOOUHEIX  CHapMBaHMM C IIOCJIeOOoBaTeJIbHOCTBLIO—
MUIIeHB. B OODHOM BapuaHTe ocylWecTBJeHnda, OUPHK, omnmcaHHag B
5TOM M300peTeHUM, COINEePXUT He ©OoJjlee 3 OMUOOUHHEX CIapMBaHUM.
Eciu aHTMCMEICJIOBAA Lelb STON O PHK COOECPXUT O BOOUHEE
CcriapMBaHMA c NOCJIeOOBaATEJIEHOCTHI-MUIIEHBID, NpenrnouTUTEJIbHO,
UTOOE 30Ha OWMOOUHOT'O ClapMBaHMA He OBUJIa pPacIoJIOXeHa B LEeHTpe
ydacTKa KOMILJIEMEHTAPHOCTM. ECIM aHTUMCMHECJIOBAaS Lelb »Tou OuPHK
COOEPXUT OWMOOUHEE ClapuBaHMA C I[IOCJeIOoBaTeJIbHOCTLI-MUIIEHLIO,
IPenlouTUTeJIbHO, YTOOB BTO OWLMOOUHOE CllapMBaHMe OBUIO OT'PaHUUEeHO
5 HykJeoTMmaMM OT JiOOT'O KOHILA, HaopuMmep, 5, 4, 3, 2 wmm 1
HYyKJIeOTUIaMM1 ns JIOOTO 57 - WIIN 3’ -KOHLAa yyacTKa
KOMILJIEMeHTapHOoCTM. Hanpumep, onasa uenu IJuUPHK m3 23 HYyKJIEOTHIOR,
KoTopasa 4ABJISeTCcd KOMIUJIEMEeHTAapHOM ydacTKy TIeHa TTR, sTa mnuPHK He
CONEPXUT HMKaKOTO OMUOOUHOT'O CriapMBaHM A B npenejyax 13
LIeHTPaJIbHEX HYKJIeOTUIOB. CIOCOOB, OINMCAHHEE B STOM M300peTeHUH,
MOTYT OHTB MCIOJBL30BAHE OJA OIpenesyieHusa, gaBjsgeTcd Ju  OuPHK,
comepxamasa OomMOOUHOe ClapMBaHMe ¢ TIOCJelOoBaTeJIbHOCTLI-MUIIEHLIO,
5bbekTUMBHOM B MHTUOMPOBAHUM 3KCIOpPeccHuM TeHa TTR. PaccMOTpeHUe
sdbexTUuBHOCTM OUPHK ¢ OmMOOUHBIMM CHAPMBAHMAMM B MHIMOMPOBAHUN
skcHopeccun TTR gaejageTcsa BaxXHBHM, OCOOeHHO, €CJiM M3BEeCTHO, UTO
STOT KOHKPETHHM YYaCTOK KOMILJIeMeHTapHoCTM B TeHe TTR wuMeerT
IOJIMMOPOHYIO BapMallMio [IOCJEeIOBaTEeJIbHOCTM B STOW MONYJIALWMA.

Mommdmrarmm

Eme B OOHOM BapMaHTe ocymecTeBJeHMsa, »JuPHK wMoOuouUUMPYOT
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XVIMMYEeCKNM IIJIA YBeJIMUEeHUA CTabUIILHOCTHA . HyKJIIeMHOBEE KIMCJIOTHL,
OIIMCaHHEIE B OSTOM MBO@peTeHMM, MOTYT OHTBL CUHTESVMPOBAHE I/I/T/IJ'H/I
MO,JIT/I@_)T/ILI,T/IPOB&HBI criocobamm, XOopomo YCTaHOBMBIIVMMIMCHA B OaHHOM

oBJjlacTM, TaKMMM KakK oIMcaHHEe B "Current protocols in nucleic

acid chemistry," Beaucage, S. L. et al. (Eds.), John Wiley &
Sons, Inc., New York, NY, USA, KOTOpPHE BKJIOUEHE 30ecCh
[IOCPenCTBOM  CCHUIKM. KoHkpeTHEE [IPUMEPH coenVHeHUM nuPHK,

IPMMEHVMEIX B  2TOM M300peTeHuN, BKJIOUAT B ceba npuPHK,
comepxamye MOOUOUUUPOBAHHEE CKeJIETH MOJIEKYJI WM He IPUPOIOHO-—
BCTpeUanmmrecd MeXHYKJIEO3MOHEEe CBA3M. Kak oopenejleHO B 3BTOM
omucaHuy, OuPHK, wuMenmre MOIMOUUMPOBaHHEE CKeJIETEL MOJIEKYJI,
BrRJIOUAT B ceb®a nuPHK, KoOToOpHEe COXpaHALT aToM ¢dochopa B DBTOM
CKeJIeETe M KOTOPHEE He MMenT arToMa ¢ocdopa B BTOM CcKejJeTe. g
nejie 5STOTO ONMcCaHuMda, ¥, Kak MHOTHAa YKasHBaeTCsa B IaHHOM
obrnacTu, ™MomMdMIMpoOBaHHHEe OUPHK, KOTOpHEe He mMMeT aToMa odochopa
B MX MEeXHYKJIEO3UIHOM CKeJIeTe, MOI'yT Takke pacCcMaTpuBaTbLCA Kak
OJIUT'OHYKJIEO3UIEL.

MommdpmUMpOBaHHEE MOJIEKYJISPpHEE CKeJieTH JUPHK BrJoUawoT B

ceb4, HalpuMmep, docoopoTHOaTH, XUpaJbHEE dochopoTHOATH,
dochopomIUTHOATH, docohopoTPUBOUPH, aMMHOAJIKMIIQOCHOTPUDDUPHL,
MeTUJI— n Ipyrou aJIkmJIpocOoHaTH, BKJIOUAKIIME B cebsa 37 -
aJnkmyieHbochoHa TE u XUpaJbHbEe bochdoHaTH, bocomHaTEH,
dpocoopamMmaTH, BRJIOUAKIIME B cebda 3’ —ammHOPOCHOPaAMMIAT u
aMmrHoaJIkmJIbpochopaMmIa TH, THOHOOChOpaMmUIaTH,

TUOHOAJKMIGOCHOHATE, TUOHOAJKMUIOOCOOTPUROUPEH U ©OopaHOodoCchaTH,
VMeKnmMe HopMaJibHHe 3’ -5'-cBda3mu, wux 2'-5'-cBA3aHHHE aHaJIOTU, U
MMenmre  OOpalleHHYK  IIOJIAPHOCTL, IpY  KOTOPOM  CMEXHHE  IIapH
HYKJIEO3UIOHEIX 3BeHbeB cBA3aHe 3’'-5" - b5/'-3’ nwmm 2’'-5' - 5'-2’7 B
n300peTeHre BKJIOUEHH TakXe CMellaHHEE COJIM M QOPME CBOOOIHEIX
KUCJIOT .

PenpeseHTaTuBHEEe IlaTeHTH CIA, KOTOPHE OIMCHBAKT IIOJIyUeHME
BEHIIEeYKaA3aHHHX Qochopcomep)xammx CBA3el, BKIOYaALT B cebs, HO He
OTPaHUUMBAKTCA VMI, [laTeHTH CIIA c HOMepaMu 3,687,808;
4,469,863; 4,476,301, 5,023,243; 5,177,195; 5,188,897;
5,264,423; 5,276,019; 5,278,302; 5,286,717; 5,321,131,
5,399,676; 5,405,939; 5,453,496; 5,455,233; 5,466,677;
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5,476,925; 5,519,126; 5,536,821; 5,541,316; 5,550,111;
5,563,253; 5,571,799; 5,587,361 m 5,625,050, xaxOoulM M3 KOTOPHX
BKJIOUEH 3IOeChb IIOCPEeNCTBOM CCEUIKM.

MomupmiimpoBaHHele CckeJieTH OUPHK, KOTOpEeEe He comepxaT aToMa
bocdhopa, VMEeT  CKeJIETH, KOTOpHEe 00pas30BaHE  aJIKWUJIbHEMA (c
KOPOTKOM 1elbl) WIM UIUKJIOAJKMUIILHEMY MEeXHYKJICO3UIHEMM CBA3AIMU,
CMellaHHEMM TeTepoaToMaMyM U aAJIKUJIbHEMY MM  LMKJIOAJIKMIIbHEMA
MEXHYKJICOBUOHEIMM CBA3AMM WJIM OIOHOM WMJIM HECKOJLKYMMY MMEIMMH/
KOPOTKME enm reTepoaTOMHEMN W TreTepOoUMKINYECKMMA
MEeXHYKJIEO3UIOHEMM CBA3AMM. OHM BKJKOUAlT B ceba CKeJIeTH, MVMeKlue
MOPQOJIMHO-CBA3U (oBbpasoBaHHEHE  YaCTUUHO U3 caxapHOM  YacTu
HYKJIeOo3MuIa); CWJIOKCAHOBHE CKeJIeTH; CYJbOUIHEE, CYJbQOKCHUIHEE U
CyJIbOOHOBHE CKEeJIETH; bopmMmalle TMII— u THopOopMalle TUII— CKEJIETH ;
MeTuJIeHQOPMalLleTUII- M THOQOPMAalle TUJI-CKEJIETH ; aJIkeHCcoOIepXalme
CKEJIETH; CyJIbQaMa THHE CKEJIETH; Me TUJIEHVM/HO — n
MeTWMJIEHTUIPa3MHO—CKEeJIETH ; CyJIbOOHATHEE n CyJIbQOHaAMUIHEE
CKEJIETE; aMMIHEE CKEeJIETH M IPpYyIUe, MVMeKlue CMellaHHble dYacTu N-,
O-, S—- um CH2—-KOMIIOHEHTOB.

PernpeseHTaTuBHEE I[laTeHTH CHA, KOTOPHE OIMCHBAKRT IIOJIyUYeHUEe

BHIIeyKa3aHHEX  OJIMT'OHYKJIEO3UIOR, BKJIOYWamwT B cebH, HO  He
OT'PaHUUMBaTCA MU, [TaTeHTH CIIA C HOMepaMu 5,034,506,
5,166,315; 5,185,444; 5,214,134; 5,216,141; 5,235,033;
5,64,562; 5,264,564; 5,405, 938; 5,434,257; 5,466,677;

5,470,967; 5,489,677; 5,541,307, 5,561,225; 5,596,086,
5,602,240; 5,608,046, 5,610,289; 5,618,704; 5,623,070,
5,063,312; 5,0633,360; 5,677,437; u 5,677,439, KaxOul M3 KOTOPHX
BKJIOUEH 3OeChb I[IOCPEeNCTBOM CCEUIKM.

B 1mpyrux nooxomdmmx wmuMeTukax OUPHK, kak caxap, Tak u
MeXHYKJIEO3MOHAaA CBA3b, T.e. CKeJleT, HYKJI€OTUIHEIX 3BEHLEB
3aMeHeHB HOBHMM TI'pyINaMM. 3BeHbLA OCHOBaAHUM COXPAaHATCHI OJIA
TUOPUION AN c NOOXO IO ANM COoeIVHEeHVEM-MUIIEHBI HYKJIEMHOBOM
KMCJIOTE. OOHO Takoe OJIMI'OMEPHOe coeluHeHMe, wMuMeTuk OUPHK,
KOTOPHM, Kak OBUJIO TIIOKa3aHo, VMeeT TIPeBOCXOOHHE  CBOMCTBA
TUdpUOn3aLInn, Has3HBaKT NelTUIHYKJIEMHOBOM KUCJIOTOM (ITHK) . B
coemmHeHMuax IIHK, caxapHHM ckeJjieT »OUPHK 3amMeHeH aMMAOCOOepXallVM

CReJIeETOM, B YaCTHOCTHM, AMIVMHO S TVIITVJIMIIVHO BEIM CKeJIETOM.



32

HykJjieOOCHOBaAHUA COXPaHARTCH u CBA3HBAKNTCH [P AMO WMJIn
OIloCpeloBaHHO C aToMaMM a30TPYINH aMMOHOM uYacTM 2TOTO0 CKeJeTa.
PerpeseHTaTUBHEE IlaTeHTer CIHA, KOTOpPHE OIIMCEIBAIT IIOJIyUeHUe
coemmHeHuMr [IHK, BrJmouanT B cebsg, HO He OT'paHMUMBATCH WMHA,
[TaTenTs CIA c HOMepaMu 5,539,082; 5,714,331 u 5,719,262, KaxIOeM
M3 KOTOPHEX BKJIOUEH 3IOeChb [IOCPEenCTBOM CCBHUIKM. HOIOJIHUTEJIbHOE
omnMcaHme coenmHeHuM IIHK MoxeT OHTE HaMgeHo B Nielsen et al.,
Science, 1991, 254, 1497-1500.

IpyrvMy BapMaHTaMM 2STOoT0 M300peTeHMd gdBiagorca  puPHK ¢

@OC@OpOTMoaTHHMM CKeJIeTaMM UM OJIMI'OHYKJIeO3MOTaMlM C I'eTepOaTOMHEMNM

ckKeJieTaMm, ", B 4YaCTHOCTH, -CH>;-NH-CH2—, —CH2>-N (CH3z) —O—-CHz-
[M3BeCTHEIMM Kak MeTHJIeH—- (MeTHMJIaMMHO-) WIM MMI-ckejieT], -CH2-0-
N (CH3) —-CH>—, —-CH2-N (CH3) =N (CH3) -CH2—- 1z -N (CH3) —CH2—CH>- [TOe

OPUPOIHEM GochomomMaPUPHEIM CKeJieT TOpelcTabjieH Kak -—-0-P-0-CHz-]
HUTHUPYeMOoT o Breme IlaTeHTa CIA N 5489677, ¥ aMUOHBE CKeJIeTH
uuTHpyeMoro Brelle IlaTeHTa CIA N 5602240, IIpennouTUTEeJIBHEIMM TakXe
ABJIAITCHA nuPHK, MMeKmme CTPYKTYPEL MOPOOIIMHO—CKeJIeTa,
UUTHpPyeMoTo Brile I[laTeHTa CIIA N 5034506.

MomupmiimporaHHele OUPHK MoTyT TakXe cCcoIepXaTh OOHY WK
HEeCKOJIbKO 3aMeHEHHHX CaXapHBX dYacTeM. IllpennodTuTelibHEe nOUPHK
comepXxaT OIHY M3 cJjenylmux TIpynn B 2’ -nojgoxenmum: OH; F; O-, S-
min N-ajgkwmi;, O—-, S— miam N-ajakeHwums; O-, S— wiaM N-aJkuHmI; wmiam O-—
ankuiI-O—aJIkuil, TOe 5BTU aJIKWUJ, aJIKeHWJI U aJIKMHUII MOTyT OHTBb
3aMelleHHEIMY MJIM HeszaMelleHHEMMY Ci1—Cio—aJikuJioM min Co—Cio—aJIKeHWIJIOM
NI —aJIKMHUIIOM . OcoBeHHO IPenrnodYTUTeJIbHEIMU ABJIAITCH
O[ (CH2) nOlwCH3, O(CH2)nOCH3, O(CH2)uNH2, O(CH2)nCHs, O(CH2),ONH2, wu
O(CH2)nON[ (CH2)nCH3) ]2, Tme n u m gepjadgwoTcad 1 - npubiam3urenabsHo 10.
Ipyrue mnpennourutTelibHele OUPHK cozmepxaT OOHY M3 CJeOylIUX IPYIIL
B 2’ -nojoxeHuM: HuUsmmM Ci1-Cio—aJIKWJI, 3aMeMeHHBEM HU3MUN aJIKWI,
alkapwui, apajakwi, O-ajgkapwuil wiam O-apajaxkwmi, SH, SCHs, OCN, C1,
Br, CN, CFs, OCF3, SOCHs3, S02CH3, ONO2, NO2, Nz, NH2,
IeTepPOLUUKIIOAJIKII, TeTepOLUMKIIOalIKapnl, aMVHOAJIKMUIJIaMUHO,
IIOJIMaJIKMIIaMUHO, 3aMelle HHEIM CUJINII, PHK-pacmerrjgnomyno TPYIIY,
PENOPTEPHY Tpynmny, MHTepKaJaT, TPYIny IJIg YIIy4dlIeH A
bapMakOKMHETUMUECKHMX CBOMCTB OUPHK wim Tpyony »OJd YIYUIeHUSA

@apMaKOHMHaMquCKMX cBovicTE OuUPHK u OIpylre 3aMecTruTeJIr, MMelre
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CXOIOHHEe cBOMCTBa. OOHa IMNpenlouTUTesIbHasg MOIMOUKALMA BKJOUaAeT B
cebsa 2’ -MeTokcusTOKCHM (2’7 -0-CH2CH20CH3, TakXe M3BeCTHYL Kak 2’ -
O- (2-MeTOoKCURTMII) MM 2’ -MOE) (Martin et al, Helv. Chim. Acta,
1995, 78, 486-504), T.e., AJIKOKCHAJIKOKCUTPYIIIY . OmHa
OOIIOJIHUTEJIbHASA MPellouTUTeJIbHad MOIMOMKALMA BRJKUYaeT B ceba 2/ -
OVME TUJIaMUMHOOKCHUDS TOKCH, T.e., TpyHIny O (CHz2) 20N (CH3) 2, TaKxe
M3BECTHYID Kak 2’ -DMAQOE, oIMcaHHYK 3OeChb B IIpuMepax HMxe, u 2/ -
OVMETUJIAMMHOBS TOKCUBRTOKCK (TakXe M3BEeCTHYI B HOaHHOM of6JacTu Kak
27 —0-IMMeTMIJIIaM/MHOSTOKCUATUII WiIn 2’ -DMAEQCE), T.e., 2’'-0-CH2-0O-
CH2-N (CH2) 2, Takxe ONMCAHHYK 3I0&Chk B IIpUMEepax HWXE.

IpyTre OpennoudTUTeJIbHEIE MOIMOMKALMM BKJKLUanT B cebas 27 -
MeToKcHu (2’ -0CH3z), 2’-ammHomnpomnokcu (27-0CH2CH2CH2NH2) m 2’ -¢pTop
(2"-F). CxomHpele MOOMOMKALIMKM MOTYT OHTB TaKXe IIPOM3BEIEHH B
IPpYyTMX IIOJIOKeHMAX Ha OUPHK, B yvacTHOCTHM, 3’ -IOJIOKEHMM Caxapa Ha
3’ -KOHLeBOM HyKJIeoTHOe MM B 2’ -5’-cBga3aHHux §pDuUPHK wu 57 -
[IOJIOXKEHVM 5’ —KOHIIEBOT'O HyKJIeoTMHOa. IOUPHK MOTyT Takxe WMETH
CaxapHEEe MMMETHKM, TaKMe KaK UIUMKJIOOYTUJILHEIE TPYIINE BMECTO
NeHTOQYPaHO3BUIIEHOTO caxapa. PellpeseHTaTUBHEE [TaTeHTH CIA,
KOTOPHE OIUCHBAKT IIOJIydeHMe TaKMX MOIOUOUUMPOBAHHBEIX CaXapHHX
CTPYKTYP, BKJOUaKT B cebd, HO He OI'paHMUMBAKTCA VMM, [laTeHTH
CIIA ¢ Homepammum 4,981,957; 5,118,800; 5,319,080; 5,359,044,
5,393,878; 5,446,137; 5,466,786; 5,514,785; 5,519,134;
5,567,811; 5,576,427; 5,591,722; 5,597,909; 5,610,300;
5,0627,053; 5,639,873; 5,646,265; 5,658,873; 5,670,633 u
5,700,920, HeKOTOpPHE M3 KOTOPHX HaAXOOATCHA B 0O0meM BJaIeHUM C
OAaHHOM 3agBKOV ¥ KaxOul M3 KOTOPHX BKJIOUEH 3IOecCh IIOCPeldCTBOM
CCHUIKM B €TI0 IIOJIHOM OOBeMe.

nuPHK wMoryT TakXe BKJIKOYATE B cebd MOIMOUMKALIMM WM 3aMeHH
HYKJIEOOCHOBaHMA (UacTo Ha3HBaeMoTo B IaHHOM 00JlacTM MOIPOCTO
“YocHOoBaHMeM”). B @OaHHOM KOHTeKCTe, "HeMOIMQUUMPOBaHHEE" WK
"mpupolHEEe" HYKJIEOOCHOBAHMSA BKJKOUAKT B ceOd NYPUMHOBEE OCHOBAHUA

aneHvH (A) m TyaHMH (G) ¥ TIIMPUMMUIOWMHOBEE OCHOBaHMA TuMMH (T),

uuTo3muH (C) wm ypauua (U). MooMdMUIMPOBAHHEIE HYKJIEOOCHOBAHUA
BKJIIOU AT B cebsa opyrue CUHTEeTHUUYeCKME u MIPUPOIOHEE
HYKJIEOOCHOBAHUSA, Taxkue Kak 5-MeTUJILUTO3UH (5-me-C), 5-

I'MOPOKCMMETMIILMTO3SNMH, KCaHTMH, I'MIIOKCaHTVH, 2—al\4T/IHoa,HeHI/IH, 6-
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METIWJIIIPOMI3BOIOHOE W IOpyI'Me aJIKMJIIIIPOM3BOIOHEIE all€HVMHa WM I'YaHMHa,

2—HpOHMHHpOM3BOHHoe n opyrne AJIKRVMIJIIIDOM 3 BOOHEIE aeHNMHa n

I'yaHMHa, 2-THoypaun, 2—TUOTUMUH u 2-TUOLMUTO3UH, 5-
rajloreHypalumji ¥ —LUUTO3UH, S-mponuHMIIYpauMi M —LUUTO3UH, 6-
asoypaluu, —-LUUTO3MH W —TUMUH, S5-ypauui (mceBmoypalui) , 4-

THOYpaLW, 8-raJjioreH-, 8—aMMHO—, 8—-T1oJI—, 8—-THMOaJIKUJI—, 8-
TUOPOKCUJI- U IpyTue 8-3aMelleHHBle aleHMHB M I'YaHMHBE, S-TrajioreH-—,
B UYacTHoOCTH, 5S-0BpomM—, 5S-TpudpTOopMeTHMII- U OpyIMe 5S-3aMelleHHbE
VPauuJE M LIMTOBUHE, 7/-MeTMJITYaHMH U 7-MeTujladeHMH, 8-a3zaryaHMH
1 8-asaamleHMH, 7/-Oea3aryaHMH M 7/-OeasaaleHMH UM 3-Iea3alyaHUH U
3-meazaangeHrH. JOMNOJHUTEJIbHEE HYKJIECOOCHOBAHMSA BRJLUaLT B cebsda
HYKJIEOOCHOBAHUA, ONMC aHHHE B I[laTeHTe CIIA N3, 687,808,
HYKJIEOOCHOBAaHMS, OIMcaHHHe B Concise Encyclopedia Of Polymer
Science And Engineering, pages 858-859, Kroschwitz, J. L, ed.
John Wiley & Sons, 1990, HYKJeOOCHOBaHMSA, OoIMcaHHHe Englisch et
al, Angewandte Chemie, International Edition, 1991, 30, 613, wm
HYKJIEOOCHOBaHMA, oNIMcaHHee Sanghvi, Y S., Chapter 15, DsRNA
Research and Applications, pages 289-302, Crooke, S. T. and
Lebleu, B., Ed., CRC Press, 1993. HexoTopee nus DTUX
HYKJIEOOCHOBAHUM ABJAKTCH OCOOEeHHO TIMPMMEHMMHMM IJIS YBEJIWUYEeHUSI
abdMHHOCTM CBSA3LBAHUA OJIMTOMEPHHEX COEeIMHEeHWUM, OIMCAHHEX B STOM
nzo0bpeTeHur. OHM BKJIOUAKT B cebd b-3aMelleHHBEe IIUPUMUIOWHE, 6-—
azsanmMpuMUIMHEL 1 N-2, N-6 u O-6 3aMelleHHBe IIYPMHE, BRJIOUAIN/Ee B
cebs 2-aMMHOINPONMJIAIEHMH, S-TPONMHMIYPALUMIJI M S-TPONMHUIILMTOS3UH .

Bruio IIOKa3aHo, dTo 3aMeHEL 5-MeTUJILMTO 3MHOM YBeJIMUYMBaKT

CTadbmMILHOCTE oyIJlekca HYKJIEMHOBHX KMCJIOT Ha 0,6-1,2°C.
(Sanghvi, Y. S., Crooke, S. T. and Lebleu, B., Eds., DsRNA
Research and Applications, CRC Press, Boca Raton, 1993, pp.
276-278) wu 4ABJIALTCA IIpMMepaMM 3aMeH OCHOBaHUM, »axe 0OoJee
IpennodTUTeJIbHEMN npu oBBeIVMHEHUN c 2" —0-MeTOKCHUSB TUIIbL HEIMU
MOOUOUKALIMAMM CaxXapa.

PernpeseHTaTuBHEE IlaTeHTH CHA, KOTOPHE OIMCHRBAKRT IIOJIyUYeHUe
HEeKOTOPHX M3 BHIEYKAa3aHHHX MOOIMOMUMPOBAHHHX HYKJIEOOCHOBaHMM, a
Takxe IOPYIMX MOIUOUIMPOBAHHEIX HYKJIEOOCHOBaHMM, BKJUaLT B cebd4d,

HO He OT'PaHMUMBATCH MMM, BHIMEYIIOMAHYTHM IlaTeHT CIIA N 3687808,
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a Takxe IlarTeHTer CIIA ¢ HoMepaMu 4845205; 513030; 5134066;
5175273; 5367066; 5432272; 5457187; 5459255; 5484908; 5502177;
5525711; 5552540; 5587469; 5594121, 5596091; 5614617 wu
5,681,941, xaxOelM M3 KOTOPEIX BKJIOUEH 3IeCh IIOCPeICTBOM CCHUJIKMA,
n IlaTenT CHIA N 5750692, Takxe BKJIOUEHHBEM 3IeCh II0CPeldCTBOM
CCHUIKM .
KoHEraTe

Opyrad Momuomukauuda OUPHK 5TOro mM300peTeHMd BKJIOUaAeT B ceb4da
XUMHMUEeCcKoe CBsA3bBaHMe C nOUPHK oIHOM WM HECKOJBKMX YacCTHUll WU
KOHBIOTaTORB, KOTOPHE YCUIIMBAKT 17924 aKTUBHOCTE, KJIeTOUHOE
paclrpenejyieHrMe WJIM KJEeTOUHOe IHomolmeHme nuPHK., Takme 4YacCTULE
BKJIOUAKT B cebs, HO He OTpPaHMUMBAKRTCHA VMM, JUIMIHBEE YaCTUIH,
TakMe Kak uYacTulla xoJiecTepmHa (Letsinger et al, Proc. Natl.
Acid. Sci. USA, 1989, 86: ©553-6550), XOJIEBYIO KMCJIOTY
(Manoharan et al, Biorg. Med. Chem. Let., 1994, 4:1053-1060),
OpoCTOM THOROMP, HaOpuUMep, TIeKCUI-S—-TpUTuiaTHuoJ (Manoharan et
al, Ann. N.Y. Acad. Sci., 1992, 660:306-309; Manoharan et al,
Biorg. Med. Chem. Let., 1993, 3:2765-2770), THUOXOJIECTEPUH
(Oberhauser et al, Nucl. Acids Res., 1992, 20:533-538),
anMbpaTHUUeCcKky Lelb, HalIpuMep, OOOEeKaHOMOJ WM  yHIeLWJIbHHEe
ocTaTku (Saison-Behmoaras et al, EMBO J, 1991, 10:1111-1118;
Kabanov et al, FEBS Lett., 1990, 259:327-330; Svinarchuk et al,
Biochimie, 1993, 75:49-54), dochonmnmm, HaIpuMep, IUTeKcaIelmI-
rac-rJmuepuH wiIm 1, 2-gu-O-TekcalelMJi-rac-rnJjmiepo-3-H-dpochoHaT
TPUD TUIJIaMMOHN S (Manoharan et al, Tetrahedron Lett., 1995,
36:3651-3654; Shea et al, Nucl. Acids Res., 1990, 18:3777-
3783), Uenb INoOJMaMMHAa WJIM OOJUSTUIIeHTJUIMKOJIS (Manoharan et al,
Nucleosides & Nucleotides, 1995, 14:969-973) M
adaMaHTaHyKCYCHY KMUCIJIOTY (Manoharan et al, Tetrahedron Lett.,
1995, 36:3651-3654), NaJBEMUTUIIEHYED  TPRYINY (Mishra et al,
Biochim. Biophys. Acta, 1995, 1264:229-237) wuIn OKTaZelUMJaMUH
WV TeKCUJIaMMHO-KapOOHMIIOKCUXOJIMHCTEPMHOBYK Tpynny (Crooke et
al, J. Pharmacol. Exp. Ther., 1996, 277:923-937).

PenpeseHTaTuBHEEe IlaTeHTH CIA, KOTOPHE OIMCHBAKT IIOJIyUeHMe
TaKMx KOHBOIaToB nOUPHK, BrjoUalT B ceBg, HO He OI'paHMUMBATCSA

M, IlaTenTer CHIA ¢ HoMmepammu 4,828,979; 4,948,882; 5,218,105;
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5,525,465; 5,541,313; 5,545,730; 5,552,538; 5,578,717,
5,580,731; 5,591, 584; 5,109,124; 5,118,802; 5,138,045;
5,414,077; 5,486,603; 5,512,439; 5,578,718; 5,608,046;
4,587,044; 4,605,735; 4,667,025; 4,762,779; 4,789,737;
4,824,941, 4,835,263; 4,876,335; 4,904,582; 4,958,013;
5,082,830; 5,112,963; 5,214,136; 5,082,830; 5,112,963;
5,214,136; 5,245,022; 5,254,469; 5,258,506; 5,262,536;
5,272,250, 5,292,873; 5,317,0098; 5,371,241, 5,391,723;
5,416,203, 5,451,463; 5,510,475; 5,512,667; 5,514,785;
5,565,552, 5,567,810; 5,574,142; 5,585,481; 5,587,371;
5,595,726; 5,597,696; 5,599,923; 5,599,928 u 5,688,941, xaxOuu
M3 KOTOPHEX BKJIOUEH 30eCh I[IOCPeOCTBOM CCHUIKM.

HeoOsa3aTelbHO, UYTOOB BCe IIOJIOXKEHMHA B KOHKPETHOM COEeOUHEHUU
OBIM  OOHOPONOHO MOIMOUUMPOBAHHE, M OGakTHMUecku Oojiee OOHOM U3
BHIIEYTIOMSAHYTHX MOOMOUKALUM MOTYT OHBTBH BKJIOUEHH B OTIOEJILHOM
COeIVMHeHUM WM JaXe B OTIeJIbHOM HykJeosmuIe B nOuUPHK. JlaHHOe
n300peTeHre BKJOUaeT B ceBda Takxe OUHK-coeIMHeHNSA, KOTOPHE
ABJIAITCA XVMEPHBEIMM CcoelVHeHMAMM . "XuMepHHe" npnuPHK-coenuHeHUd,
wi  "xuMmepr", [ABJAKTCA B KOHTEKCTE DBTOIOC mM300peTeHMsa OUPHK-
COeIMHEHVAMY, B dYacTHOoCTHM, OuUPHK, KOTOpHe coIepXaT IBa WIK
foJjlee XUMMMUECKM Pasz3JIMUHHX YYaCTKOB, KaXIHM M3 KOTOPHX IIOCTPOEH
10 MeHbIEeM Mepe M3 OOHOT'O MOHOMEPHOTO 3BeHa, T.e. HYKJIeOoTHHa, B
ciayuae nuPHK-coemuHenMs. 3Ty OUPHK OBHUHO cCoOOepXaT II0 MeHbIeM
Mepe OIOMH y4yacToK, B KOTOPOM 5Ta OouPHK ABJIIeTCHd
MOIMGUUMPOBAHHOM  IOJid OpuOoaHusa »2Tor  AOuPHK  yCcTOMUMBOCTU K
HYKJI€A3HOM Ierpalaluy, YBeJIMUEHHOTO KJIETOUHOTO IIOTJIOMEHW /U
yBeJIMueHHOW addMHHOCTM CBA3HBAaHMA B OTHOWEHUM  HYKJIIEMHOBOMU
KMCJIOTH-MUIIeH . [JOIIOJIHUTEJILHEM YyUaCcTOK »SToM OUPHK MOXeT CIIYXUTH
B KadecTBe cCcybOcTpaTa OJI4 (OEepPMEeHTOB, CIIOCOOHEIX pPacCllellJIaATh
ubpuner PHK-IHK wmmm PHK-PHK. B kauecTBe TIpuMepa, PHKasza H
ABJISeTCHA KJEeTOUHOWM DHIOHYKJIeasol, KoTopasd pachmenjygeT PHK-1enb
nyrjexkca PHK-ITHK. TaxkuMm oBpasoM, akTuealua PHKasw H npuBoIuT K
paclerjie HUo PHK-mMMmeHM, yBeJnunBasa [IOCPeLCTBOM 2TOTO B
3HaUNTEJILHOM CTelleHU 250PeKTUBHOCTD VMHIVOUPOBaHU A ouPHK
DKCIIpEeCCUM TeHOB. B pesysbTaTe, CpPaBHUMEE pPe3yJbTaTh MOTYT OHTH

J4acTo I[IOJIYUEeHE ¢ 0OoJjiee kKopoTkmMmM nuPHK  1mpu  MCIOJb30BaHUMU
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XuMepHux OUPHK, B cpaBHeHMM C QochopoTHoaTHEIMM Oeokcu—-nuPHK,
TUOPUONIYRIMMMCSA C TeM Xe CaMbM yJ4aCTKOM-MUIIEHBI.

PacmenjieHre PHK-MMIIeHM MOXeT OHTL IeTEeKTUPOBAHO PYTUHHEM
ofpasoM IIpM I[IOMOWM TIeJib—3JIeKTpodopesa U, ecauM HeoOXoIMMo,
ACCOLUMPOBAHHEMKM clocoBamMy THUBPUIM3alUM, UIBECTHHEMM B HOaHHOM
obnactu. CauT pacmergienus Ha MPHK-mumenm nuPHK wmoxeT OHTH
olpeneJieH c VICIIOJIb30BaHKEM criocofBos, OBOBIUHO V3BEeCTHBIX
crelMaJiMCTy C OOHUHOM KBaJudMkalMeV B IaHHOM ofJjlacTu, HaIpuMep,
crnoco® 5’-RACE, omomcaHHHM B cTaTbe Soutschek et al., Nature;
2004, Vol. 432, pp. 173-178 (xoTopas BKJIKUeHa 30eChb I[IOCPENCTBOM
CCEUIKM HOJIsI BCexX LeJleM). B OIDHOM BapMaHTe OCymMeCTBJIeHUSA, C
MCIIOJIbL30BaHMeM crocoba 5’-RACE, omnomcaHHoTo Soutschek et al.,
OBJIO  OIpeneJIieHO, uro ALN-18328 pacmenyger MPHK TTR wMexnoy
HYKJIEOTUIOM I'VaHMHOM B [1OJIOXEeHUN ©36 SEQ ID NO:1331
(NM 000371.3) » HYKJIEOTMOOM aIeHMHOM B MOJIOXeHMM 637 SEQ ID
NO:1331. B OmOHOM BapuaHTE OCYHMEeCTBJIeHMs, OBJIO OIpemeJIeHO, UYTO
ALN-18328 gpmeMcTBUTeJIbHO pacmernyger MPHK TTR MexOy HYKJISOTUIOM
aoeHVHOM B IoJIoXeHuM 637 SEQ ID NO:1331 uM HYKJeOTUMIOM I'yaHMHOM
B IOoJIOXeHUM 638 SEQ ID NO:1331.

B HekoTOpHX cCiydvasax, IOuPHK wMoxeT OBTHL MOODMOUIIMPOBaAHA He
ABJIAKMENCA JIMTaHOOM Tpynnon. HekoTopoe  UMCIJIO  He—JIMTaHOHEX
MOJIEKYJI KOHBIOIMPOBaJIA C ouPHK o4 YCUJIEHU A aKTUBHOCTH,
KJIETOUHOTO PacHopelnesieHMsd U KIJISTOUHOT'O IOITJIomeHMS 5ToM OuPHK, u
ONpolelypH MOJIS BHIIOJHEHMS TakMxX KOHBOTalMM MHOOCTYIIHEL B Hay4HOM
JnTeparype. Takue He-JIMI'aHOHBIE UYaCTM MOJIEKYJIH BKJOUAJIU B cCcebd
JUNMIOHBEE YaCTHUIH, Takue Kak xoJjecTepuH (Letsinger et al., Proc.
Natl. Acad. Sci. USA, 1989, 86:6553), XOJIEBYID  KMCJIOTY
(Manoharan et al., Bioorg. Med. Chem. Lett., 1994, 4:1053),
OpoCTOM THOROMP, HaOpuUMep, TeKCUI-S—-TpUTuiaTHuoJ (Manoharan et
al., Ann. N.Y. Acad. Sci., 1992, 660:306; Manoharan et al.,
Bioorg. Med. Chem. Let., 1993, 3:2765), THUOXOJIECTEPUH
(Oberhauser et al., Nucl. Acids Res., 1992, 20:533),
ammndpaTUUeCKyrn Lellb, HallpuMep, DOOEKaHOMOJN WM  yHIEeLWJILHHEe
ocrarkMu (Saison-Behmoaras et al, EMBO J, 1991, 10:1111-1118;
Kabanov et al, FEBS Lett., 1990, 259:327-330; Svinarchuk et al,

Biochimie, 1993, 75:49-54), dochonmunmm, HaIlpuMep, IOUTeKCaTeluI—
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rac-mmuepuH wim 1, 2-nu-0O-Trekcaleluyi-rac-rJjuuepo-3-H-pochpoHaT
TPUDTUIIaMMOHNU I (Manoharan et al, Tetrahedron Lett., 1995,
36:3651-3654; Shea et al, Nucl. Acids Res., 1990, 18:3777-
3783), Uelb IIoJiMaMMHa WMJIM IIOJUMBDTUIIeHTJIMKOJIA (Manoharan et al,
Nucleosides & Nucleotides, 1995, 14:969-973) VI
aJaMaHTaHYKCYCHY KMcJoTy (Manoharan et al, Tetrahedron Lett.,
1995, 36:3651-3654), NaJbMUTUIIEHYD  TPYINY (Mishra et al,
Biochim. Biophys. Acta, 1995, 1264:229-237) wiu OKTaIdelUMJIaMUH
VIV TeKCUJIaMMHOKAapPOOHMIIOKCUXOJIECTepMHOBYK TIpynny (Crooke et al,
J. Pharmacol. Exp. Ther., 1996, 277:923-937). Penpe3eHTaTHUBHHE
MaTeHTe CIIA, KOTOPHE OIMCHBAKT I[IOJyUeHMe TakKuxX KOHBIaTOB
nuPHK, OpuiM DepeuMrcJieHB BbIle. THUIMUHBE IIPOTOKOJE KOHTBIOTAlLlUU
BKJIUAT B ceb®sa cuHTes nOuPHK, HecymMX aMMHOJMHKEP B OOHOM WJIM
HEeCKOJIbKMX  IOJIOXEHMAX  HBTOM [IOCJIeNOBaTeJBHOCTH. BaTreM 3Ta
aMMHOTPYIIIa pearupyeT c MOJIEKYJION, KOHBOTUPOBAHHOM c
VCIIOJIb30BaHMEM TOIOXOOAMMUX pPeareHTOR CBA3HBAHMA WM aKTUBaLUM.
3Ta peakKlMda KOHBOTalUMM MOXeT IpoBOoOMTECA MM C OUPHK, Bce eme
CBA3aHHOM C TBEPOOM IIOIJIOXKKOM, WMJIM IIOoCJe OoTmelJieHusa >Tou OuPHK
B Q¢aszy pacTteopa. OumcTka 5T0oTro InuPHK-xoHBOrara npm nomomm BXX
OOBUHO HaeT UMCTHM KOHBIIAT.
KomnpyeMele BekTOpoM OuPHK

B mpyroMm acrexkTe, MoJiekyJiel OUPHK TTR skchOpeccUpyoTcad U3
TPAHCKPUIILVMOHHEIX eIWHUIl, MHCepTUPOBaHHEX B HHK- mimu PHK-BeKTOPEH
(cMm., Hamopumep, Couture, A, et al, TIG. (19906), 12:5-10;
Skillern, A., et al, International PCT Publication No. WO
00/22113, Conrad, International PCT Publication No. WO
00/22114, wu Conrad, U.S. Pat. No. 6,054,299). D5TM TpaHCTEHH
MOTYT OHBTL BBeOeHH B BUIe JMHEWHOM KOHCTPYKIMM, KOJIBIEBOU
JIa3MMUIOE UMW BUPYCHOTO BeKTOpa, KOTOPHE MOTYT OHTH BKJIOUEHH U
YHacJleOOBaHH B BHKIe  TpaHCTeHa, VMHTETPUPOBAHHOTO B  TeHOM
X03SMHa. OTOT TpPaHCTeH MOXeT OBTbL TakXe CKOHCTPYMPOBAH TaKUM
oBpa30oM, UYTO OH MOXeT HacCJeOoBaTbCsa B BMIe BHEXPOMOCOMHOM
mIasMmoel. (Gassmann, et al, Proc. Natl. Acad. Sci. USA (1995)
92:1292).

OrmeJsibHEe uLenr »[UPHK MOTYT TpaHCKpUOUPOBATLCH IIPOMOTOPaMM

Ha IBYX OTHOEJIBHEIX OSKCIIPECCHMOHHEIX (SKCHpeCCMpyIOH_H/[X) BeKTOpaxXx Wu
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KOTpaHCOMUMPOBATECA B  KJIETKy-MUIIeHE. AJIETEePHaTUBHO, Kaxnasd
oTnejibHas ULenb JUPHK MoxeT OHTEH BKCIpeCcCHUpOBaHa IIPOMOTOpaMu,
ofa M3 KOTOPHX PAacCIOJIOXKEeHH Ha OOHOM M TOM Xe D3KCIPeCCHMOHHOMU
ImIasMMnoe. B OIDHOM BapMaHTe ocymecTBJIeHMsa, OUPHK skchopeccupyeTcs
B BUIEe MHBEPTHPOBAHHOTO I[OBTOpPa, MIPUCOEIMHEHHOTO JIMHKEePHOM
[IOJIMHYKJIEOTUIHOM IIOCJIeNOBATEeJIbHOCTRIO, Tak duTo 5Ta OUPHK wumeer
CTPYKTYPY CTe®jiga U NeTJu.

PexoMOMHaAHTHEE SKCIPEeCCHUOHHEE BEeKTOPEL o PHK ABJIAITCSHA
oBruHO [HOHK-rmmasMuoaMy WM BUPYCHHMM BeKTOpaMM. OJKCIpecCUupyrime
nuPHK BUpPYCHBEE BeKTOPH, MOXeT OHTHL CKOHCTPYMPOBAHE Ha OCHOBE
aIeHOoaCCOUMMPOBAHHOTO BUMpPyCa (HO He TOJBKO) (B OTHomeHMM oO030pa
cM. Muzyczka, et al, Curr. Topics Micro. Immunol. (1992)
158:97-129)),; anmeHoBHMpyCca (cM., HalopuMep, for example, Berkner,
et al, BioTechniques (1998) 6:616), Rosenfeld et al (1991,
Science 252:431-434) wu Rosenfeld et al (1992), Cell 68:143-
155)); wm anvdaBUpyCca, a TakKkXe OpYyI'MX BUPYCOB, WM3BECTHHX B
DaHHOM 0O0JlacTM. PeTpPOBUPYCH MCIOJB30BaJIM IOJIS BBeIEHUS pa3JIMUHEIX
TeHOB BO  MHOTHE pas3JIMuHEE TUIIEL  KJIETOK, B TOM  UMCJIe
SOMUTEeJIMaJbHHX KJeToK, in vitro wm/mam in vivo (cMm., Hanopumep,
Eglitis, et al, Science (1985) 230: 1395-1398; Danos and
Mulligan, Proc. Natl. Acad. Sci. USA (1998) 85:6460-6464;
Wilson et al, 1988, Proc. Natl. Acad. Sci. USA 85:3014-3018;
Armentano et al, 1990, Proc. Natl. Acad. Sci. USA 87:61416145;
Huber et al, 1991, Proc. Natl. Acad. Sci. USA 88:8039-8043;
Ferry et al, 1991, Proc. Natl. Acad. Sci. USA 88:8377-8381;
Chowdhury et al, 1991, Science 254:1802-1805; van Beusechem. et
al, 1992, Proc. Natl. Acad. Sci. USA 89:7640-19; Kay et al,
1992, Human Gene Therapy 3:641-647; Dai et al., 1992, Proc.
Natl. Acad. Sci. USA 89:10892-10895; Hwu et al., 1993, J.
Immunol. 150:4104-4115; IlaTenT CIIA N 4868116; IlaTenT CIA N
4980286; PCT 3BasaBka WO 89/07136; PCT 3asBka WO 89/02468; PCT
BasBka WO 89/05345 m PCT 3BasgBka WO 92/07573). PexoMOMHaHTHHE
alleHOBUPYCHEE BEeKTOPEH, CIIOCOBHEHE TPaHCOYLVPOBATE u
SKCIPECCHUPOBATE T'eHE, MHCEepTUPOBaHHEHE B TE€HOM KJIETKM, MOTYT
OHITH IIOJIydeHH  TpaHchekUMel  pPeKOMOMHAHTHOTO  PeTPOBUPYCHOTO

I'éHOMa B IIogXonmAamre YIIaKOBEBakmlMe KIIETOWHEE JIMHUMM, Takme Kak
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PA317 m Psi-CRIP (Comette et al., 1991, Human Gene Therapy 2:5-
10; Cone et al., 1984, Proc. Natl. Acad. Sci. USA 81 :6349).
PexoMOMHAHTHEE aleHOBUPYCHHE BEeKTOPH MOTYT OBTH MCIIOJb30BAaHH
0JI9 MHOMUMPOBaHMA OOJIBIOTO pa3Hoobpasmsa KIeTOK UM TKaHel B
BOCHPUMMUMBEIX XO034eBax (HalpuMep, KpeCce, XOMAUKe, cobake U
mmMIIaHze) (Hsu et al., 1992, J. Infectious Disease, 166:769), a
Takxe MMET IIpeMMyIleCTBO, 3akJjouvanieeca B TOM, yTo  IOJIA
VHOMUIMPOBAHUSA He TpelylTCsaS MUTOTUUECKM AaKTUBHLBE KJIETKM.

MoxeT OHTL MCIOJIL30BaH JioOOW BUPYCHHM BeKTOP, CIOCOOHBIM
aKLeNITUpoBaTh KoIupyome mocjiefoBaTeJIbHOCTHU IS MOJIEKYJIBI
(MOJIEKYJT) nuPHK, mnonjexamye SKCIpecCcuM, HalpuMep, BeKTOPH,
IpoM3BedeHHEe M3 aleHOoBUpyca (AV); aleHOaCCOUMMPOBAHHOTO BUpPYCa
(AAV) ; peTpoBUupyca (Hanpumep, JeHTUBUpycoB (LV), pabooBHpyCOB,
BUpPYCa MBIMMHOTO JIeMKO3a); TIeplec-BUpyCa M T.I. TPOIM3M BUPYCHHX
BEKTOPOB MOXeT OHITE MOOMOUUIMPOBAH IICEeBOOTUNIMPOBAHMEM
(yIIakoBKOM) DTUX BEeKTOPOB BesxamMm 0B0JIOUKM WMJIM  OPpYIUMA
[IOBEPXHOCTHEIMM  aHTHUTeHaMy U3 JIpyTIMxX BUPYCOB WMJIM  3aMeHOU
Pa3JIMUHEIX OeJIKOB BMPYCHOTO Kalcuia, COOTBETCTBEHHO.

Hanpumep, JIEHTUBUPY CHHE BEKTOPH, OIMCaHHHE B 2TOM
n300peTeHnr, MOTYT OHTL I[ICEBIOTUIMPOBAHH INOBEPXHOCTHHMM OeJIKkaMM
13 BUPYCa Be3UKYJIApHOTO cToMaTuTa (VSV), Bupyca OemeHCTBa,
BUpyCca OboJjla, BUpyca Mokojia U T.ID. AAV-BEKTOPH, OIMCAaHHEE B
STOM MB00peTeHUM, MOTYyT OHTL HalleJIeHBl Ha pasJIMuHbBe KJIIeTKU-
MUIIEHV  KOHCTPYMPOBaHMEM BeKTOPOB IJIS DKCIPEeCCUM  Pa3JIMUHLIX
CEepOTUIIOB KallCUIHEX BeJIKOB . Hanpumep, AAM-BeKTOP,
SKCIPEeCCUPYMNUY KallCcull cepoTHulla 2 Ha TeHOMe cepoTula 2, HasBaH
AAV 2/2. 3TOT TeH Kalcuma CcepoTulia 2 B BekTope AAV 2/2 MOXET
OBITEL BaMeHeH I'eHOM KallcuIa cepoTulla 5 ¢ [DoJydeHreM BeKTopa AAV
2/5. Crnoco0®u KOHCTPYUPOBAHUSA BEeKTOPOB AAV, KOTOpPHE
SKCIPEeCCUPYIT pPa3JIMUHBEIE CepPOTUIHE KAaIlCHUIOHEIX OeJIKOB, HaxXOOATCS B
openejax KpaJluduMKauMM B OaHHOM o6JacTu; CM., HalpuMep, CcTaTbio
Rabinowitz J E et al. (2002), J Virol 76:791-801, Bce oIomMcaHUE
KOTOPOM BKJIOUEHO 3IeCh NOCPEeOCTBOM CCHIJIKM.

CeJiexkumsa (oTbop) PEeKOMOVHAHTHEIX BUPY CHEIX BEeKTOpPOB,
NOOXOOAMMUX OJIA TIIPMMEeHeHMS B 5STOM U300peTeHuUM, CIOCOOH mOJ4g

VMHCEePTMPOBaAHMA mocJegoBaTeJIbHOCTEN HYKJIIEVMHOBEIX KMCJIOT IJIA
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skchopeccur nUPHK B BeKTOp M CHIOCOOH IOCTaBKM BHMPYCHOI'O BeKTOpa
B I[IpelCcTaBJidollMe MHTepPeC KJIeTKM HaxXOOATCHA B paMKax KBaJMOUKaLU
B @OaHHOM obBjactu. CMm., Hanopumep, Dornburg R (1995), Gene
Therap. 2: 301-310; Eglitis M A (1988), Biotechniques 6: 608-
614; Miller A D (1990), Hum Gene Therap. 1: 5-14; Anderson W F
(1998), Nature 392: 25-30; m Rubinson D A et al., Nat. Genet.
33: 401-406, 1[oOJIHEE ONMCAHMA KOTOPHEX BKJIUEHH 30eCh IOCPeICTBOM
CCBUIKMA .

BUpYyCHBEE BEKTOPH MOTYT OBTH IIOJYYeHH M3 AV M AAV. B OIOHOM
BapuaHTe ocyllecTBJIeHusda, OuPHK, omnmcaHHas B DTOM M300peTeHUN,
SKCIPEeCCUpyeTcH B BUIE OBYX OTHOeJIbHHX, KOMILJIEMeHTapPHBIX
OOHOLEIIOUEUHEX MOJIekyJslT PHK ™3 pexkoMOMHaHTHOTO AAV-BeKTOpPa,
MMeKmero, HanopuMep, HOpoMoTopn PHK U6 wmiam H1 wmimM  OpoMOTOpP
uuTOoMeTajoBupyca (CMV) .

Mogxomamuii AV-BeKTOp OJA »BKcopeccum nOuPHK, onomMcaHHOM B
5TOM M300peTeHuM, CIOCOD KOHCTPYMPOBAHUSA PEeKOMOMHAHTHOIO AV-
BEeKTOpa M CIOCOD HOCTaBKM B2TOIO BeKTOpa B KIEeTKU-MUIIeHM ONMCAaHEL
B Xia H et al. (2002), Nat. Biotech. 20: 1006-1010.

lMIogxomamye AAV-BeKTOPH IJSA 53KcOpeccur »JuPHK, oOOMCaHHOM B
STOM M300pPEeTEeHMM, CIOCOOH KOHCTPYMPOBAHMA PEKOMOMHAHTHOTO AAV-
BEeKTOpa M CIOCOD HOCTaBKM BTOIO BEeKTOpa B KIETKU-MMUIIEHM ONMCAaHEB
B Samulski R et al. (1987), J. Virol. 61: 3096-3101; Fisher K J
et al. (1996), J. Virol, 70: 520-532; Samulski R et al. (1989),
J. Virol. 63: 3822-3826; IlaTeHTe CIIA N 5,252,479; IlaTeHTe CIIA N
5,139,941; MexOoyHapOoOHOM 3SadBKe Ha HaTedHT N WO 94/13788 wu
MexIyHapoOoHOM SagBKe Ha naTeHT N WO 93/24641, [oJIHEE OINMCAaHMUS
KOTOPHEX BKJIOUEHH 30eChb I[IOCPEeOCTBOM CCEUIKM.

[IpomMoTODP, 3ally CKaMMi BKCIIPeCCHi OuUPHK JIMBo B IOHK-
jasMmne, Bjaziele B BUPYCHOM BEeKTOpE, OV CAaHHHX B 2TOM
n300peTeHnn, MOXET OBITE DYKAPUOTUUYECKMM  I[IpoMOTOpoM  PHK-
rnosmmMepasel I (HanmpuMep, opoMoTOpOoM pubocoMHOM  PHK), PHK-
nogmMmepase 11 (HaopuMep, pPaHHMM IIpoMOTOopoM CMV MM OPOMOTOPOM
aKTrMHa win npoMoTopoM Ul snRNA) wiu oOOBHUWHO IIpoMOTOpoOM PHK-
nogmMmepase II1 (HanpuMmep, oOpomMoTopoM PHK U6 snRNA wmiam 7SK PHK)
W IPOKAPMOTUUECKNM  IIPOMOTOPOM; HallpUMep, IIPOMOTOP T7,

obecrneuMBaeMEll BSKCIPECCHMOHHOM ILJIa3MMUOOM, KOOUpyeT Takxke PHK-
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nogmMepasy T7, HeoOXOoOMMyK IJI TPAHCKPUIILMM OT IIpoMoTopa T7.
STOT I[IPOMOTOP MOXeT TakXe VYIPaBRJATE DBKCIPeCCHUel TpaHCTeHa B
IIOIMKEJIY DOUHYIO xejesy (cMm., HalpuMep, PETYIIATOPHYIO
I[IOCJIEOOBATEJIbHOCTDL MHCYJIMHA IJ4 IIOIXKeJYyINOouHOM XeJjle3w (Bucchini
et al., 1986, Proc. Natl. Acad. Sci. USA 83:2511-2515)).

Kpowme TOT'O, BKCIpeccus TpaHCI'eHa MOXeT TOYHO
peryJmupoBaTsLCH, HalpuMep, C VCIIOJIE 30BaHUeEM VMHIOYLIUPYEeMOM
PEeryIaTOPHOM IMOCJEeIOBaTEJILHOCTU ¥ SKCIPEeCCHMOHHHX CUCTEeM, TaKUxX
KaK PpPeryJyIAsTOpHad IIOCJIelOoBaTeJIbHOCTL, KOoTopad UYyBCTBUTEJIBHA K
HEKOTOPEM GM3MOJIOTUUECKUM peryjgdaropam, HapuMep, YPOBHAM
UVMPKYJIAUUM TJIOKO3EL MM IT'opMoHaM (Docherty et al., 1994, FASEB
J. 8:20-24) . Taxkue VHOYLIUPYEeMEE DKCIIPECCUOHHEE CUCTEMEL,
Iooxonmdmme IJId PEeTrYJIALNM SKCIPECCUM TPaHCTEeHOB B KJIeTKaxX WM B
MJIEKONIMUTAIMX, BKJIOUAKT B CcelAd PeryjalMio SDKIOIU30HOM, SCTPOTEHOM,
IpOTeCTEPOHOM, TeTPAUUKIIMHOM, XUMUUYE CKUMA VHOYKTOpaMM
oVMepusaumu u  usonpolmi-tera-Dl-TuorasakrTonnpaHosunom (EPTG) .
CreumaJMCcT C KBaJlMMdUKalLMel B »DaHHOM oO6JacTu OymeT crnocobeH
BHOPATH MIOOXOINANYID PeTyJIATOPHY/IPOMOTOPHY II0CJIeIOoBaTeILHOCTD
Ha OCHOBe IIpennojiaraeMoro NpMMeHeHMA TpaHcTeHa IJuPHK.

OOBUHO, pPeKOMOMHAHTHHE BEKTOPE, CIIOCOOHEE BSKCIPEeCCUPpOBaTH
MoOJIeKyJisl OUPHK, »DoCTaBJIglTCAd, KakK ONMCaHO HWXe, M IIPpOLOJDKAKT
CylleCTBOBaATbL B KJeTKax-MUIIEHAX. AJbETepHaTUBHO, MOTYT  OHTBH
VCIIOJIE 30BaHEL BUPYCHEIE BEKTOPEHL, KOTOPHE oBecrieurBanT
TPaH3UTOPHYI 5HBKcIOpeccun MoJiekyJ nuPHK. Taxme BeKTOPH MOT'YT
BBOOUTLCHA IIOBTOPHO B CJydae HeoOXoIMMOCTH. Illocjie »BKCIpeccHuu,
57y OUPHK ceBaswrawnTCca ¢ PHK-MMIIEHBID M MOOYJIMPYRT €e (QYHKIUID WU
srcnpeccun. JocTaBka OUPHK-sKCOpecCHPyRIUX BEKTOPOB MOXeT OHTH
CHUCTEeMHOM, HallpuMep, BHYTPUBEHHEM WM BHYTPHUMEIIEUHEIM BBeIeHUEM,
BBEeOEeHMEM B KJIETKU-MUIIEHM, SKCIUJIAHTUPYEMBle M3 IIalMeHTa, C
[IOCJIeOy MM I[IOBTOPHEM BBeIeHMEeM B 5STOIO I[IalMeHTa, WM JIoOBM
IPYyTUM CHOCODOM, KOTOPHM IIO3BOJISET BEBeleHMEe B XejlaeMyl KIIeTKYy-—
MUIIEHD .

Skcnpeccupyomre OUPHK @OTHK-mmasMyOosl OOBUHO TPaHCOUUUPYIT B
KJIETKM-MUIIEHM B BUIe KOMIIJIEKCA C KATMOHOAKTUBHEIMM JIMIIMIHEMM
HOCUTEJIAMM (HalOpUMep, OJUIOOeKTaMMHOM) WJIM HOCUTEeJIAMM Ha OCHOBE

HeKaTMOHOAKTUMBHOTO JIMnmoa (HanpuMep, Transit-TKO™) .
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MHOXeCTBeHHEE JIMIIMIOHEE TpaHchexkumuy 1mJjsa OUPHK-omocpeldoBaHHBIX
HOKIOAyHOB, IIopaXalllMX pas3JIMUHEE YyYaCcTKM eOUMHCTBeHHOTO TIeHa TTR
MM MHOXECTBEHHEIX I'eHOB TTR, Ha OPOTSXKEeHUM IIeprola OIHOM HemeJu
nnn  0oJiee TakKXe paccMaTpMBalTCAd HSTUM MUM300peTeHMeM. YCIelHOoe
BBeIeHUE BEKTOPOB B KJIETKK-XO0O34eBa MOXeT nomBeprarbcd
MOHUTOPMHI'Y C MCIOJIb30BaHMEM pPas3JIMUHEIX M3BECTHEX CIOCOOOB.
Hanpuwmep, TpaH3UTOPHAaL TpaHCheKUMSa  MOXeT CUTHaJIU3UPOBATLCH
pernopTepoM, TakuM Kak (QJIYOPECLEeHTHHM MapKep, TaKoM Kak 3eJIeHHM
biyopecleHTHElM 0OeJiok (GFP). CrabuijbHasa TpaHcheKUMSI KJIEeTOK exX
vivo wMoxeT of6ecneurMBaTLCSa C MCHOJL30BaHMEM MapKepoB, KOTOpPLHE
obecrieunBaeT TpaHCOULIMPOBaAHHAa S KJIETKa, c YCTOMUMBOCTEIO K
KOHKpPeTHEM O(aKTopaM oKpyXawlmel cpelb (HaopuMep, aHTUOMOTHMKAM U
JIeKapCTBEeHHLEM CpelcTBaM), TaKoM KaK YCTOMUMBOCTL K TIUTPOMULKHY
B.

TTR-crneumnpmuuecrkme MOJIEKYJIEL O PHK MOTYT OBITH TakKxe
VHCEPTUPOBAHET B BEKTOPHL M MUCIOJBE30BaAHH B KaueCTBe BEKTOPOB
TeHHOM Tepaluu IJiS [HDaluMeHTOB-JIoOel. BeKTOpH TeHHOM Tepaluu

MOTYT IOCTABJIATLCSA CYOBLEeKTY, HaIpUMEp, BHYTPUBEHHOM MWHBEKLMEN,

JIOKaJIb HEIM BBeIeHMEM (cM. [laTeHT CIIA \E 5328470) WMIIn
CTepeOTaKCUUeCKOM MHBeKUMeM (cM., Haopumep, Chen et al. (1994)
Proc. Natl. Acad. Sci. USA ©91:3054-3057). Q®apMalleBTUUECKUN

nperapaT BeKTOopa TI'eHHOM TepaluM MOXeT BKJIIUYATL B cebsS BeKTOP
TeHHOM Tepaluy B IIpHUeMJIEeMOM PaCTBOPUTEJIEe WM MOXEeT BKJIOUATL B
cebsa MaATPUKC MEOJIEHHOTO  BHCBOOOXIEHMA, B KOTOPHM 3amejaH
HOCHUTEJIb IOOCTaBKM TI'eHa. AJNBTEPHATHMBHO, KOI'Ia BEeKTOP LOOCTaBKU
[IOJIHOT'O TeHa MOXeT OBTH I[IOJIYUeH MHTAKTHEM U3 PeKOMOMHAaHTHBIX
KJIETOK, HalpuMep, PeTPOBUPYCHEX KJIETOK, DSDTOT dapMalleBTHUUeCKUM
openapaT MOXeT BKJKOUATL B Ccebda OIOHY WMIM HECKOJIBKO KJETOK,
KOTOpPHE IIPOOYLIMPYIT 3TY CUCTEeMYy OOCTaBKM I'€HOB.
ITII. ¢apMalleBTHUUECKUE KOMIIOBUIIMM, colepxamme nOiiPHK

B OIOHOM BapuaHTe OCYIleCTRJIEHUH, 3TO n300peTeHMe
obecrnieurBaeT QapMalleBTUUECKME  KOMIIO3UIINY, comepxaume nuPHK,
OIIMCaHHLIE 30ecCh, u bapMalleBTUUECKHU IpueMIIeMBI HOCHUTEJIb .
QapmMmalleBTHMUEeCKad KOMIIO3MIMA, colepxallad nuPHK, [OpuMeHMMa OJi4
JleueHn4d 3aboJiIeBaHuda WJIn HapylleHUd, aCcCoOLUMUPOBAHHOT'O C

SKcnpeccmeﬁ MM akKTUBHOCTBRI I'eHa TTR, HallprMep, IIaTOJIOTMUECKNUX
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IpolLleCcCcoB, OIIOCPEenOBAaHHEX SKCIpecCcuen TTR. Taxkue
bapmMmalleBTHMUECKME KOMIIO3UIMUM TOTOBSAT Ha OCHOBe crnocofa IOCTaBKMU.
OODHMM HOPUMEPOM  ABJIAITCS  KOMIIO3UIUU, KOTOPHE TOTOBAT  IJIA
CUCTEMHOTO BBEeIEeHUSA [IOCPEeACTBOM  IapeHTepallbHOM’ OOCTaBKMU,
HanopuMep, BHYTpuBeHHOM (IV) mocTaBkM. OPpyTHUM IIPUMEPOM SBJISIOTCH
KOMIIO3UILMM, KOTOPHE TOTOBAT MOJIS MHIPAMOM IOOCTaBKM B IIapPeHXUMY
TOJIOBHOTO MOS3Ta, HalpuMmep, MHOY3Mel B TOJIOBHOM MOS3T, HalpuMep,
HelpephBHOM HaTHeTaTeJIbHOM MHOY3Mel.

OnmMcaHHBE 30ech (apMalleBTUUeCKMe  KOMIIO3MUMM BBOOAT B
mosax, HOOCTATOUHHEIX IJIS MHIMOMpPOBaHMA SKCIpeccur TeHoB TTR.

OBOBUHO, Hnomxonmdmasa no3a OUPHK OymoeT HaxXoOOIMTBCS B IOMalla3OHEe
0,01-200,0 MWIIMIPpaMMOB Ha KWJIOT'paMM MacCCH Tejla pPelLulMeHTa B
IOeHbL, OOHUHO B mOMamna33oHe 1-50 MI' Ha KWJIOT'paMM MacCCH TeJjla B
OeHb. HampwMmep, IOuPHK MoxeT BBOOMTRLCS npu 0,0059 mr/xr, 0,01
mr/xr, 0,0295 mr/xr, 0,05 mr/xr, 0,0590 mr/xr, 0,163 M™Mr/xr, 0,2
mr/xr, 0,3 w~mr/xr, 0,4 w™mr/xr, 0,5 wmr/xr, 0,543 wmr/xr, 0,590
mr/xr, 0,6 mr/xr, 0,7 mr/xr, 0,8 mMr/xr, 0,9 mr/xkr, 1 Mmro/xr, 1,1
mr/xr, 1,2 mr/xr, 1,3 mro/xr, 1,4 mMr/xr, 1,5 mr/xr, 1,628 Mr/kro,
2 mr/xr, 3 mr/xr, 5,0 mr/xr, 10 mr/xr, 20 mr/xr, 30 mr/xr, 40
MT/KT uaM 50 MI'/KI' Ha OIHOKPATHYI HO3Y.

B OIHOM BapMaHTe OCYMEeCTBJIeHMS, BTa HO03a HaXOOUTCHS MexXIy
0,01 m 0,2 mr/xr. Hanpummep, IOuUPHK MoxeT BBOIMTHLCS B mosze 0,01
mr/xr, 0,02 wmr/xr, 0,3 wmr/xr, 0,04 wmpr/xr, 0,05 wMr/xr, 0,06
mr/xr, 0,07 wmr/xr, 0,08 wmr/xr, 0,09 wmr/xr, 0,10 wmr/xr, 0,11
mr/xr, 0,12 wmr/xr, 0,13 wMmr/xr, 0,14 wmr/xr, 0,15 mr/xr, 0,16
mr/xr, 0,17 mr/xr, 0,18 Mmr/xr, 0,19 mr/kr wim 0,20 MT/KID.

B OOHOM BapraHTe OCYmeCTBJIeHVd, BTa HO03a HaXOIOUTCS B
ouanasoHe 0,005 wmr/xr - 1,628 wmr/xr. Hanpumep, ITUPHK MoxeT
BBOOMTLCHS B pmose 0,0059 wmr/xr, 00,0295 wmr/xr, 0,0590 wmr/xr,
0,163 Mmr/xr, 0,543 mr/xr, 0,5900 Mp/xr mium 1,628 MI/KT.

B OIOHOM BapraHTe OCYmeCTBJIeHMs, BTa I03a HAaXOIOUTCSA B
ouanasodHe 0,2 wMmMr/xr - 1,5 MD/KT. Hanpuwmep, OuPHK  MoxeT
BBOOMTLCS B pose 0,2 wmr/xr, 0,3 mr/xr, 0,4 mr/xr, 0,5 MO/xT,
0,6 mr/xr, 0,7 mr/xr, 0,8 mr/xr, 0,9 mr/xr, 1 mr/xr, 1,1 MmMT/KT,
1,2 mr/xr, 1,3 Mr/xr, 1,4 Mr/xr win 1,5 Mr/xr.

oTa @apMaHeBTquCKaH KOMIIO3MIIMA MOXeT BBOIOMTBCHA OIOVMH pPa3 B
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OeHb, win OuUPHK MoxeT BBOIMUTLCA B BUIe IOBYX, Tpex wWiu 0OoJjiee
Ccybmo3 npM NOOXONOANMX MHTepBajlaX Ha IIPOTIXeHMM IOHA WM Jgaxe cC
MCIIOJIE 30BaHUEM HelpepHBHOM MHQY 3N WA OOCTaBKMU C
MCIIOJIb30BaHMeM OQOPMEL IIPOJIOHTMPOBAHHOT'O BHCBODOXIOEeHUA. B 3ToM
ciayuae nuPHK, comepxamascs B Kaxmou cydmose, OOJDKHa  OHTb
COOTBETCTBEHHO B MeEHbIIeM KOJIMUeCcTBe IJIS HOOCTUMXeHUS  ofmen
CYTOUHOM HO3H. EOMHMIA IO3E MOXeT OHTL TakKXe KoMIayHIVMPOBaHA
IOJIS OOCTaBKM Ha IIPOTSXEHMM HECKOJILKUMX  IOHel, HalpuMmep, c
MCIIOJIbL30BaHUEM OOMEenPUHATON GOPMEL IIPOJIOHTUPOBAHHOTO
BEICBOOOXIEHNH, KoTOpad oBecrieunBaeT NoOmepXruBaeMoe
BHCBOOOXIOeHMe nOUPHK Ha NOPOTAXeHUMM IIepuola HEeCKOJbKUMX IHeM.
T'oToBEHE QOPMEI NPOJIOHTUMPOBAHHOTO BHCBODOXKIEHMS XOPOIIO M3BECTHH B
OaHHOM ofJjlacT ¥ OCcoBeHHO TIMIPMMeHMME IJIS OOCTaBKM AaTreHTOB B
KOHKPEeTHOM MecTe, TaK uUToOH KX MOXHO OBJIO MCHIOJL30BATH C
areHTaMM JaHHOTO M300peTeHMA. B »TOM BapMaHTe OCYIeCTBJIEHUS,
YHUOUIIMPOBAaHHAA JIeKapCTBeHHasa ©OopMa COOEPXUT COOTBEeTCTBYKIIee
MHOXECTBO CYTOUHEX IO3.

IemcTBUE OOHOKpPAaTHOM OO 3EL Ha YPOBHU TTR ABJIAeTCHd
OPOOOJIXKUTEJIBHEM, TaK UTO IIOCJIeOyKlMe OO3H BBOOAT C MHTepBaJlaMu
He ©OoJjiee 3, 4 wmam 5 @OHeM, WIM C MHTepBajlaMM He Oojiee 1, 2, 3
i 4 HemeJb WM C MHTepBajJlaMM He O6ojee 5, 6, 7, 8, 9 mmm 10
HeneJb.

KpanmuouumpoBaHHOMY B IJaHHOM ofJjJacTM cCclIelMuaJiucTy 0Oymer
IIOHATHO, UYTO HEKOTOPHe (aKTOPH MOTYT BJIMATL Ha IO3Y UM TalMMUHT,
HeoOxonouMele IJIA SOPeKTUMBHOTO JleueHMsa CcyOmekTa, BKJIOUaKIMe B
cebsa, HO He OTpaHMUMBaAKIMECS WMU, TAKeCTh 3abojieBaHUSa WU
HapylleHrd, OpedmecTBylee JieueHMe, obmee 30O0pPOBbe U/MIM BO3PaCT
CcybBeKTa M »OpyI'Me IOPpUCYTCTBYKRIIMe 3abojieBaHusa. Kpome ToOTO,
JleueHune CcyOmBeKTa TepareBTUUYeCKU 30be K TMBHEM KOJIMUECTBOM
KOMIIOBUIIMM MOXEeT BKJIOUATL B cedd OOHOKPATHHM KYypC JieueHUS WU
pan  KYPCOB JieueHuUsa. OQOueHVBaHUA HOOEeKTUBHEX 03 U BpPEMeHU
IOJIYXM3HM 1n vivo mjag oTmelbHEX OUPHK, paccMaTpMBaeMBIX OaHHBEM
n300peTeHNeEM, MOTYT OBITH BEITIOJIHEHEL c MCIIOJIb30BaHMEM
OOMENPUHATHX MEeTOIOJIOTHM WMJIM Ha OCHOBe TeCTHMPOBaHMA 1n Vivo C
IpUMeHeHMeM TOOXOOAmeN MoIeJM KMBOTHOTO, KaK OIMCaHO 3IeCh B

IPpYyT'OM MecTe.
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Ycronexu B 06JacTM TeHeTUKM MHIed [IO3BOJMIM CO3I0aTh rAan
MBEIMIMHEIX MozeJien IOJIA nccijlegoBaHMA PasJIMYHEX 3aboJjieBaHUM
deJiIoBekKa, TaKMX KakK IIaToJIOTNYeCKNMe IIpouecCcCtI, OIiocCcpenyeMule

skcHnpeccuen TTR, a TakXe OJA  OlpeneJjieHuA TepaleBTUUeCKHU

20deKTUBHOM IOO3H. [NooxonmAamen MBITMHOM MO eJIbIo aBJISeTCH,
Halpumep, MHIIE , comepxamasd rlasMmumoy, DKCIIPEeCCUPYIIYI0 TTR
yeJiIOBRekKa. Opyron [IOOXOOAamen MEIIMHOM MOIeJILIo ABRJIAEeTCSH

TpaHCTeHHas MBIL, Hecymas TPpaHCTeH, KOTOPEM 5SKcopeccupyer TTR

JeJIOBEeKa.

IaHHEIE, ITIOJIYYeHHEEe ns3 aHaJIM30B KYJIBETYP KJIETOK n
MccJjegoBaHuM Ha KMBOTHEIX, MOTWYT OBITH VICIIOJIb 30BAHEL B
IIPMI'OTOBJIEHNNA IValla3OHa O3 OJIA IIPVMMEHEHNM A B JIOOAX . Hoza

KOMIIOBUIIMM, OIMCAHHEIX B STOM MU300peTeHMM, OOBUHO HAXOOUTCS B
oranas3oHe LIUPKYJIVMPYNMX KOHIEeHTpallMl, KOTOpHe BKJOUAT B cebd
EDso C MaJIo¥ TOKCUUHOCTBID MJIM C OTCYTCTBMEM TOKCHMUHOCTM. Jo3a
MOXeT BaApbLUPOBATHCHA B STOM  IMalasoHe B 3aBUCUMOCTHA oT
VCIIOJIL3YEeMOM  JIeKapCTBeHHOM GOPMEL U VCIIOJIE 3YEMOTO criocoba
BBeleHUA. [ina Jmo00oT0 COEeOMHEHMUA, MUCIOJB3YeMOI'0 B OIMCAaHHEX B
OaHHOM WM300peTeHUM Crocofbax, TepaleBTUUeCKM 5HOdekTUBHaAA O34
MOXeT OBTH NPUOJMXEHHO OlIpelejieHa cHaualla M3 aHallM30B KYJIbTYPH
KJeTok. JDo3a MoOxeT OHTbL NIPUITOTOBJIEHA C MCIOJbL30BaHMEM MomeJien
XKMBOTHEIX  OJIS IIOJIYUEHMsS  IOManasoHa LUUPKYyJupyoler B IIJia3Mme
KOHIIEHTpaluun 3TOTO COeIVHEHU A W, npu HeoOxXoouMMoCTH,
MNOJIMIIENTUIHOTO IPOOYKTa IIOCJeOOBaTeJIbHOCTU-MUIIEHU (HanpuMep,
[IOJIYyUeHVEeM YMEHBLIeHHOM KOHIEeHTPpalMM 2TOI0 IIOJUIENTHIA), KOTOPHM
BkJIOUaeT B ceba ICsy (T.e. KOHIEHTpalMK TeCT-COedMHEHMS, KOoTopasd
oaeT I[oJiyMaKCHMaJlbHOEe MHIMOUPOBAHME CHUMIITOMOB), OIPEeldeJIEeHHYKD B
KyJIbType KJIeTok. Takad uHOopMaumMsad MOXeT OHTL MCIOJB30BaHa OJidg
QoJlee TOUHOTO OIpeleNyiIeHVd OO03, IPMMEeHMMEX B JIOOAX. MOTyT OBTH
V3MepPEHE YPOBHU B rjaasMe, HalpuMmep, C VCIIOJILE 30BaHeM
BHCOKO20PEeKTUBHON XKUIKOCTHOM XpoMaTorpadum.

OnmMcaHHEEe B 5STOM uU300peTeHMM JuUPHK MoOTyT BBOIOUTLCH B
KOMOMHaUIMM C OPpYyI'MMM M3BECTHEMM al'eHTaMy, 50DeKTUBHEIMI B
JeUeHNM  [NaTOJIOTHMUECKHMX  IIpOolleCcCoB, OoIloCpelyeMHxX  BKCIpeccuen
TeHa-MHmeHM. B JiofoM ciiydae, OCYIEeCTRJIAKMNMY BBeIOeHMEe Bpad MOXeT

KOPppeKrTMpoBaTb KOJIMUECTBO U TaMMMHID BBeIeHMS OUPHK Ha OCHOBaHUMU
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pe3yJibTaToBR, HabJoIaeMBX C MCIOJbL30BaHMEeM CTaHOapTHHX W3MepeHUM
20PeKTUMBHOCTHM, M3BECTHEX B IOaHHOM OO0JIACTM MJIM OIMCAHHHX 3IeCh.
BeBengenue

HaHHOe mM300peTeHMe BKJIKUAeT B cebd Takxe oOpapMaleBTUUeCKUE
KOMIIOBULUNM ¥ TOTOBEHe (OPME, KOTOPHE BKJKOUaKT B cebd »puPHK-
COoenOMHEeHUd, ONMCaHHEIe B HSTOM uU300peTeHUn. OdapMalleBTUUECKUE
KOMIIOBULNVM  TaHHOTO M300peTeHUs MOT'YT BBOOUTBCHA  pPa3JIMUHBIMU
crnocobamMm B 3aBUCUMOCTM OT TOTO, ABJIAETCA JM XKeJaTeJIbHBEM

MeCcTHOEe WJIM CHUCTeMHOe JeueHMe, UM OT IoIjexalen 0BpaboTKe 3BOHH.

BreneHue MOXeT OBITH JIOKaJIbLHEIM, JIeT'O4YHEIM, HaliprMep, C
VICIIOJIb30BaHMeEM VMHT'aJIALIVII I MHCV@@HHHMM IIOPOIKOB MJIn
a9p030ﬂeﬁ, B TOM dnciie Ipm IIOMOIINM pPacIleuInTeJIAq ;
MHTpaTpaXeaJlbHEM, VMHTPpaHas3aJlbHEM, SIlMoepMallb HEIM n

TpaHCOepMaJIbHEM, I[IepOopalIbHEIM MM [IapeHTepalJibHEM. llapeHTepalilbHOE
BBelleHMe BEKJOUaeT B cebd BHYTPUBEHHVD, BHYyTPpHAPTEPHUAJIbLHYIO,
MIOOKOXHYIO, BHYTPUOPKIIMHHEYK WMV BHYTPUMHIIEUHYI MHBEKUIUD WU
VHQY3MIO,; WIM MHTpakKpaHuallbHOe, HalpuMmep, BHYTPUIIAPEHXUMHOE,
BHYTPMODOJIOUEUHOE WMJIM BHYTPUXEJIYIOUKOBOE BBeIeHUe.

Sty nuPHK MOTYyT mOCTaBJATBHCHA TakKMM 00pasoM, UTOOB IopaXaThb
KOHKPEeTHYI TKaHb, TakKylw Kak I[IedeHb (HanpuMep, renaToOLMTH
edyeHu) .

HaHHOE n3obpeTeHMe BKJIOUAET B ceb4da bapMaleBTUUECKUE
KOMIIO3ULINN, KOTOPHE MOTY'T OOCTaBJIATECSA VHBEeKILneN
HelIoCPeOCTBEHHO B TOJIOBHOM MO3I'. 9Ta MHBEKLMS MOXET BHIIOJIHATLCSH
CTepeoTakKCUUeCKOM MHBEeKIMelM B KOHKPEeTHHM YyYacTOK TOJOBHOTO
MO3Ta (HalopMMep, UYepHOoe BENEeCTBO, KOpy, TUIIOKaMIl, I[I0JIoCaToe
TeJlo wWIM @ OJeIHBM map), minyu  OuPHK  MOXeT OOCTaBJIATHLCA BO
MHOXEeCTBeHHHEe YUAaCTKM LeHTpaJlbHOY HEepBHOM CUCTeMH (HalIpuMmep, BO
MHOXEeCTBEHHHE YUYaCcTKM TOJOBHOTO MO3Ta U/MIM B CIMHHOM MOS3T).
OUPHK MOTYT TakXe JOCTaBJIATLECA B OUGOY3SHEE YUACTKM TOJOBHOTO
MO3Ta (HanopuMmep, oIndOY3HOM IOCTABKOM B KOPY T'OJIOBHOTO MO3Ta) .

B omHOM BapuaHTe ocylecTBJeHnda, nubPHK, nopaxawmasa TTR,
MOXEeT IOCTaBJATLCSA IIOCPEeNCTBOM KaHIJIM WM IPYyToTro YCTPOMCTBA
OOCTaBKM, MMemero OOVMH  KOHell, VMILJIAHTUPOBAHHEI B  TKaHb,
Halpumep, TOJIOBHOM MO3T, HallpuMep, UYepHOe BeleCcTBOo, KOopYy,

TUIITIOKaMII, InojiocaToe  TeJIo, MOBOJIMCTOE TeJIO WM OJIeOHBM map
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TOJIOBHOT'O MO3Ta. O9Ta KaHKJIS MOXeT OHTB COeIVMHeHa C Pe3epByapoM
koMmnosuumy OuPHK. TloTok MM »OocTaBKa MOXeT OBTH OIOoCpeloBaHa
HacocoM, HallpuMMep, OCMOTHUUECKMM HaCOCOM WJIM MMHMHACOCOM, TaKMM
Kak Hacoc Alzet (Durect, Cupertino, CA). B oOOHOM BapuaHTe
OCYIIECTBJIEHNA, DSTM HaACOC U pe3epByap UMILIJIaHTUMPOBaHE B 30HEe,
yaOaJIeHHOM OT STOoV TKaHM, Halpumep, B OpOMHOM IOJIOCTU, U
IOIOCTaBKa OCYMeCcTBJIAETCHa IIOCPeOCcTBOM KaHalJla, MAOymero OT Hacoca
WIM pe3epByapa K VYUYacTKy BHCBOOOXIeHMSA. VHOYy3MS KOMIIO3ULUA
ODuPHK B TOJIOBHOM MO3I MOXET OCYIECTBJIATLCS Ha OIPOTIXEeHUU
HEeCKOJIbKMX UYacoB WM B TeueHMe HeCKOJLKMX IOHeM, HalpuMmep, B
Teuenve 1, 2, 3, 5 wiu 7 OgHel wuiIum O6oJiee. YCTpOMCTBa IJA
IOOCTAaBKM B T'OJIOBHOM MO3I' OIMCAaHEB, HaopuMep, B IlaTeHTax CIIA c
HOoMepaMmu 6093180 m 5814014.

OapmMalleBTUUECKME KOMIIO3MIMM M TOTOBEE QOPME IJIS JIOKAJBbHOTO
BBEIOEHUS MOTYT BKJKUYATE B cebd TpaHCOepMalJlbHHE ILJIACTEHPW, Masu,
JIOCBLOHH, KpPEeMH, TI'eJiM, KallJl1M, CYIIO3UTOPUK, CIPer, XUIKOCTU U
[IOpPOmWKM. MoTyT OBTE HEOOXOOMMEIMU WM XeJlaTeJIEHEIMU OOMEelpPVHATHE
bapMalleBTUUECKME HOCUTEJIM, BOIOHEE, IIOPOMKOOOpasHEE WM MacCJlSHBEE
OCHOBH, 3alymawnmlue areHTh M T.II. MoryT OBHTB TaKXe IIPUMEHVME
VMeKle I[IOKPHTUA I[Ipe3epBaTMBH, IIepyaTKM M T.I. llogxonsdmue
JIOKaJIbHEIe TOTOBHEE OGOPMEl BKJUAKT B ceBd QopME, B KOTOpPHX nOUPHK,
ONMCaHHEE B HSTOM M300pEeTeHuM, HaxXOoOATCd B CMeCu C al'eHTOM
JIOKAJIbLHOM IOOCTAaBKM, TaKUM KaK JIMIMOL, JMIIOCOMEBI, XMPHBE KUCJIOTH,
SQUPHE  KMPHHX  KMUCJIOT, CTEpPOUIH, xejlaToofpaszywmme aleHTH U
[IOBEPXHOCTHO-aKTMBHEIE BeMecTBa. lloOxomdmme JIMIOUMIOE UM JIMIIOCOMEL
BKJIOUAT B cebs HelTpaJlbHHe (HanpuMep,

omroJieomJipochaTuomiisTadoslaMme  DOPE, OUMUPUCTOUIIQOCHAaTUNUIIXOJIUH

DMPC, orcTeapomioochaTUOMIIXOJINH) , OTpULlaTeJIEHEE (HampumMmep,
OUMUPUCTOUIIGOCOaTUIUIITIINLEPUH DMPG) n KaTMOHOaKTMBHEE
(HanipuMep, OIMOJIeMJITe TpaMe TMIIaM/UHOIIPOIINII DOTAP n
omoJieomyipochaTuamiIzTaHojlammy DOTMA) . nuPHK, onomMcaHHEHE B 2TOM

n300peTeHnM, MOTYT OHBTL MHKAICYJVPOBAHH B JIMIIOCOMaAX WM MOTYT
00pas0OBEHBATE KOMIUJIEKCH C HMMM, B UYaCTHOCTM C KaTHMOHOAKTUMBHEMU
JMIocoMaM. AJIbTepHaTHBHO, OUPHK MOTyT 00pasOBEHBATH KOMILJIEKCH C
JUNIOgaMr, B UYaCTHOCTM, C KaAaTMOHOAKTUBHBIMM JIHUIMOaMM. l[logxomaume

XKVMPHBEIE KHMCIJIOTH U SC_bI/IpBI BKJIOUAKT B cCcebd, HO He OT'PaHNUMBAKTCA
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VIMWU , apaxmMIoOHOBYK  KMCJIOTY, OJIEMHOBYK  KMCJIOTY, SUMKO3aHOBYIO
KMCJIOTY, JIAYPUHOBYK KUCJIOTY, KalIpWJIOBYI KUCJIOTY, KalIpMHOBYI
KNCJIOTY, MUPUCTUHOBYIO KUCJIOTY, NaJlIbMUTVHOBYIO KUCJIOTY,
CTEapMHOBYK KUCJIOTY, JIMHOJIEBYI KMCJOTY, IOMKalpaT, Tpukampar,
MOHOOJIENH, OUJIaypuH, TIInLepuJi—-1-MOHOKaparT, 1-
OoIeluuJla3aluKJIOTEeNTaH—2-0H, aKPWJIKaAPHUTHUH, aUMIXOJUH Win Ci-10—
AJIKMJIOBHM 520Mp (HanpuMep, U3O0IpOoIMJIMMpucTaT IPM), MOHOIJIMIIEpAaT,
OUTJIMLEepUI WIKM Ux dQapMalleBTUUYECKM IIpueMJIieMas COJIb. ['OTOBHE
GOPMEl IJIS JIOKAJIbHOTO BBeNEeHMA ONMCaHH HoOpobHo B IlaTeHTe CIIA N
6747014, KOTOPHM BKJIOUEH 3IeCh NOCPEeICTBOM CCHUJIKMU.
JInrtocoMHEIe T'OTOBHE GOPMEI

VMernTCa MHOTME OpPIaHM3O0BaHHEE CTPYKTYPH  TIOBEPXHOCTHO—
AKTMBHEIX BemeCcTB, Hapdanoy C MUKPOBMYJIECUAMHA, KOTOPHE  OBIIM
VICCJIeIOBaHH ¥ MCIOJIE30BAHE 1JIA IIPUTOTOBJIEHMA JIEKAPCTBEHHEBIX
cpencte. OHM BkJOUaAKT B cebd MOHOCIOM, MMUIEJJIH, OWMCJIoM U
Ny3HPBEKM (BE3MKYJIH) . Be3MKYJIE, TaKMe KaK JMIIOCOMBI, IIPUBJIEKAKT
BOJILIMION MHTepec BCJIeOCTBUEe UX CHeUMIUUHOCTM ¥ IJIUTEeJILHOCTHU
OeiCTBUA, KOTOPHE OHM IPemoCTaBJIAT C TOUKM 3peHMS IJOCTaBKU
JIEKapCTBEHHEX CPenCcTB. B KOHTeKCTe IaHHOTO M300peTeHusa, TepMUH
"nurnocoma" obBo3HaUaerT BE3UKYILY (ry3elpexr) , COCTO gmmM us

aMOMOUIILHEX JIMIIMIOB, apPaHXMPOBAHHEX B chepuueckurt OUCIION WK

oucJon.
JIMIIO COMEL ABJIAITCSH OIHOCJIOMHEIMA JZNgRZ! MHOT'O CJIOMHEIMI
Oy3EpbKaMM (BesUKyJaMM), KOTOPHE MMelT MeMOpaHy, o0pas0oBaHHY

n3 JUMIOOMIILHOTO MaTepMalJla M BOIOHOM BHYTPEeHHEeM uYacTu. 3Ta BoOHAaSA
YacTh COIOEPXKUT IIOoIJIeXallyld OOCTaBKe KOMIO3MLMID. KaTMOHOAKTHUBHEE
JIUIIOCOMEl MMEIT TO IIPpeMMymecTBO, UYTO OHM CIOCOOHH CJIMBATLCSA C
KJIETOUHOM CTeHKOM. HeKaTHMOHOAaKTMBHEE JIMIIOCOMH, XOTS OHU U
HeCIOCOOHH 20deKTUBHO CIMBaTLCA C KJIETOUHOM CTEeHKOM,
IIOoTJIOmAanTCa MakKpodaramu in vivo.

19 MOPpOXOXIOEeHMS MHTAKTHOM KOXM MIeKONIMUTAaKmero, JMUIWIHLE
Iy3HPBKY OOJIKHEL I[IPOXOIMTL Uepe3 psad TOHKMX IIop, Kaxoad U3
KOTOPHX MMeeT IuaMeTp MeHee 50 HM, OO BJIMAHMEM IIOOXOOAMETO
TpaHCOepMaJIbHOTO TpagueHTa. Taxum obpaszomM, XeJlaTeJIbHO
MCIIOJIL30BATE JIMIIOCOMY, KOTOopasd SABJIAETCH BHCOKOIeQOPMUPYEMOM U

criocobHa IMIPOXOoINMTE depe3 9TUM TOHKME IIOPEH.
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Clenyomye IPeUMyIeCcTBa JIMIIOCOM BRJIKUAKT B cebd Cclelynlee:
JIMIIO COMEI, [IOJIyUYeHHEe nu3 IPUPOIHEX dpocoomMnInIOoB, ABJIAITCA
OMOCOBMECTHMEIMM U OMOOeIpalupPyeMbIMM,; JIMIIOCOMEL MOIT'YT BKJIOUATH B
cebs MUMPOKMM IMalla30H BONOPACTBOPMMEX M PACTBOPMMEX B JMOMIAX
JIeKapCTBEHHBIX CpencTs; JIVIIO COMBEL MOT'YT 3alUlaTh
VMHKAICYJIMPOBaHHEE  JIeKapCTBeHHEE CpenocTea B UX BHYTPEHHUX
KOMIIapTMEeHTax oT MeTaboJIn3Ma " oerpalalliu (Rosoff, in
Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker
(Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., volume 1, p.
245) . BaxHBEMM YCJOBUSAMM B MIPUITOTORBRJIEHUM JIMIIOCOMHEX T'OTOBEX (QOPM
ABJIAITCA 3ap4gn JIMIMIHOM IIOBEPXHOCTM, Ppa3Mep NY3HPLKOB M BOIHHM
OBBEM JIMIIOCOM.

JIMTIOCOMBEL  TMIPMMEHMMEl IOJIS TpPAaAHCIOPTa M HOCTaBKM aKTUMBHEX
VMHITPeOIVMEeHTOB K YUYaCTKy OeMCTBMA. IIOCKOJILKY JIMIIOCOMHAas MeMOpaHa
ABJIAEeTCHA CTPYKTYPHO CXOIHOM C OMOJOTMUeCKMMM MeMmOpaHaMMu, IIpHU
HaHeCeHuM JIMIOCOM Ha TKaHb, JIMIIOCOME HauMHAaKRT CJIMBaATbBCSa C
KJIETOUHEMM MeMOpaHaMu, U [0 Mepe [NIPpOTPecCUpOBaHUA CJIMSHUA
JIUIIOCOMEL M KJIETKM, COIOEPXMMOE JIMIIOCOMH OIIYyCTOIlaeTCsa B DBTY
KJIETKY, T'IOe MOXeT IeMCTBOBATL AKTMBHEI al'eHT.

JIMIIO COMHEIE TOTOBHE bopMEL OBLIIN LLEHTPOM VHTEHCUMBHOTO
uccyjeloBaHn g B KauecTBe criocoba OOCTaBKU OoJIs MHOTUX
JIEKapCTBEHHEX CpenOcTB. CylleCTBYyeT pacTyllee OOKaszsaTeJIbCTBO TOTO,
UTO HOJIA JIOKAJBbHOTO IMIPUMMEHEeHWMS JIMIIOCOMEl MIPeloCTaBJISIT HEeCKOJIbLKO
IpeuMymecTB Hald OPpyI'MMM TOTOBHMM QopMaMM. TaKue OIpeuMylecTBa
BKJIOUAT B cedd VYMeHbIIeHHEHe IMOoOOUHEEe IeMCTBUSA, CBS3aHHHE C
BHICOKOM CHCTeMHOM abcopflmuel BBOOMMOIO JIEKAPCTBEHHOTO CpPenCcTBa,
YBeJIMUeHHOe HakKallJIMBaHMe BBEIOEeHHOTO JIeKapCTBEHHOTO CpeIncTBa BU
xeJjlaeMOM MMIIeHM M CIIOCOOHOCTL K BBeleHMD OOJILIOTO Ppa3HooOpas3usd
JIEKAPCTBEHHEX CPeIOCTB, KaK IUIOIPOQUIBHEIX, TaK ¥ IUAIPOPOOHHX, B
KOXY .

HeckKoOJIbKO cooBmeHuM HOOpoBHO ONMcCallM CIOCOOHOCTL JIMIIOCOM K
IOCTaBKe areHTOB, B ToM umcje JHK C BHEHCOKOM MOJEKYJIAPHOM
MaccoM, B KOXY. B KOXy BBOIWUJIM COeIOMHEHMS, BKJIOUawIMe B cedsda
aHaJiresupylmue BemecTBa, aHTUTeJa, TOpMOHE M JTHK C BHEHCOKOM
MOJIEKYJIAPHOM Maccom. BOJIBIMIMHCTBO IpUMeHeHUM [IPUBOONIIN K

JOCTVIXEHNMIO BEPXHEeT'O 2IIIMIepMKrca.
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JIMTIO COMEL ronpasnesidnTrcd Ha IoIBa MUPOKUX KJjlacca.
KaTrMoHOaKTUBHEE  JIMIIOCOMHL  ABJIAKTCA  IOJIOXUTEJILHO 3ap AKeHHBIMA
JUIIOCOMaMM, KOTOPHE B3aMMOIOEMCTBYKT C OTPHUIATEJBEHO 3apSXeHHBMU
MOJIeKYJIaMU OHK C obpasoBaHUeM CTabUIILHOTO KOMILJIeKCa.
[IOJIOXMTEJLHO 3SapsSXeHHHM KoMiJlekce JIHK/JjunocoMa CBS3HBaeTCd C
oTpHULIaATEJIEHO 3apaKeHHOM KJIE TOUHOM [IOBEPXHOCTLI u
MHTepHaJlIu3yeTCca B DSHIOCOMe. BaJjemncTBMe KUCJIOTO PH B sTOoM
SHIOOCOME, BTU JIVIIO COMEL paspERaKnTCAd c BEICBOOOXIEHMEM  UX
COOepXMMOTO B LMUTOILJIasMy kJeTku (Wang et al., Biochem. Biophys.
Res. Commun., 1987, 147, 980-985).

JIMTIOCOMEL, KOTOPHE ABJIARTCA PH-UyBCTBUTEJIEHEIMU WJIN
OTPULIATEJNILHO 3BapsSXKeHHEMM, 3aXBaTHBAKT Cckopee [ITHK, uUeM KOMILUIEKC
Cc HeM. IlockoJIbKY kak IOHK, Tak ¥ JIUIOIMIO ABJAOTCA CXOIHHM oBpa3oM
3apAXeHHBEIMM, [OIPOMCXOIUT CKOpee OTTalJIKMBaHMe, uUYeM oO0pasoBaHUue
KoMILJIekca. TeM He MeHee, HekoTopad dYacTek [HK 3axBaTeBaeTCcd B
BOOHOM BHYTpeHHeN JyacTu DTUX JIMIIOCOM. PH-UYBCTBUTEJILHEE
JIVITIO COMEI MCIIOJIE 30BaJIn oJd OOCTaBRKU IOHK, KoOupywoimen TeH
TUMUOIVMHKMHAZE K MOHOCJIOAM KJIETOK B KYJIBETYPe. OKCIPeCcCH 3TOTO
DK30TEHHOT'O TI'€Ha HNEeTEeKTUMPOBRaJIM B KIeTKax-MulleHAx (zZhou et al,
Journal of Controlled Release, 1992, 19, 269-274).

OCHOBHOMI TUII  JIUIIOCOMHOM KOMIIO 3ULIUN BKJIOUAET B cebsa

bochommmunmunrr, OpyIrMe YeM IIPUMPONHO IMIPOMBBOIUMEN GochaTUIMIIXOJINH .

HeliTpajbHEE JIMIIO COMHEIE KOMIIO 3L MOTYT OHITE, HalpuMep,
oBpasoBaHEL nu3 OVUMUPUCTOUIIQOCHaTUOMIIXOJIMHA (DMPC) WU
OUNAJIEMUTOUIIOOCOATUOUIIX OJIMHA (DPPC) . AHMOHOTEHHHE JIMIIOCOMHHE

KOMIIOBULUKX OOBUHO 00pa3ylTCa M3 OUMUPUCTOUIIOOCHATUAMITIIMIIEPUHA,
TOT'Ia KaK aHMOHOT'E€HHEE BHBHBaKMME CIMAHME (QPY30T'€HHHE) JIUIIOCOME
oBpa3zynTCcsH npexmne BCETO nus3 omoJieonyipochaTUINIZ TaHOJIXOOMHA
(DOPE) . Opyron THUII JIMIIOCOMHOM KOMIIO 3UILINN oBpaszyeTcs nus
bocohaTumnunxoauHa (PC), Takoro kKak, HaopuMmep, PC cou m PC ganuia.
Opyrou THUII obpasyeTcHd n3 cMecen dpochommmnmma n/nnm
bochaTUIUIXONMHA M/UIIM XOJIeCTepUuHa.

HeckoJbkoO rccJenoBaHum OLIeHMBAaJIN JIOKAJIEHYIO OOCTaBKYy
JIMIIOCOMHEIX TOTOBEIX (QOPM JIEKAPCTBEHHEIX CPEINCTB B KOXy. HaHeceHUe
JIUIIOCOM, comepXxammx UHTepbepoH, Ha KOXY  MOPCKOM CBUHKU

InIpmBooMijia K YMEHBIIEHMIO KOXHEX HA3B, BEISHBaEMEX TI'eplleC—BUPYCOM,
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TOI'Ia KakK [»oCTabka UMHTepdepoHa IOCPEeNCTBOM OPYyI'or'o crocoBa
(HanpuMep, B BMIe pacTeopa WM B BUIOe  5SMyJIbLCUN) OwlIIa
HenddexkTUBHOM (Weiner et al, Journal of Drug Targeting, 1992,
2, 405-410) . Kpowme TOT'O, OOIOJIHUTEJIBHOE MCCJIegOBaHUe
TeCcTUpoBaJio 30OeKTHMBHOCTEL MHTepdpepOHa, BBOIMMOIO B BUIE YaCTH
JIMIIOCOMHOMY TOTOBOM OGOPME, OTHOCUTEJIEHO BBeIeHUA UHTepbepoHa C
MCIIOJIb30BaHEeM BOOHOM CUCTeMH, U OBJI CcIejlaH BHBOX, UYTO B3Ta
JUrocoMHasa ToToBas ¢Gopma Ovbula Jyumel, uYeM BOIHOe BBeIeHMe (du
Plessis et al., Antiviral Research, 1992, 18, 259-265).
HemoHHEIE JIUIIO COMHELE CUCTEME Takxe VCIIHTHBAJINCH IJIs

OoIlpeneJIeHMA U’X IIPVMMEHVIMOCTM B OOCTaBKe JIEeKapCTBEHHEX CpelICTB B

KOXY, B YacTHOCTH, CUCTEMEH, comepxamue HeMOHOTeHHOoe
[IOBEPXHOCTHO-aKTHUBHOE BelecTBO u XOJIeCTEePUH . HemoHOT eHHHE
JIMIIO COMHHEE T'OTOBHE bOPMEHL, comepxamue Novasome™ I
(rIuLepuIouIaypaT/XoJIeCTepUH/ IpoCToMn CTeapuJIOBHM 20Mp

noJmokcusTuieHa-10 u Novasome™ I1 (TJaMLepuJIOMCTeapaT/XoJIeCTeprH
IPOCTOM CTEeapMJIOBHM 20UpP MDOJIMOKCHUSTHUIIeHa-10) MCIOJIb30BaIM MOJIg
OOCTAaBKM LMKJIOCIOPMHa-A B IOEepMy KOXWM MBI . Pes3yJjbTaTH IIOKaszaJ,
UTO Takue  HEMOHHHE JIMIIOCOMHEIE CHUCTeMH ObUIM 5SO0QEeKTUBHE B
OBJIeTUeHUN [OEIOHMPOBaAHMA LMKJIOCIOPMHA-A B Pa3JIMUHBIX CJOAX KOXU
(Hu et al. S.T.P.Pharma. ScL, 1994, 4, ¢, 466).

JIMIIO COMEL BKJIIOUAT B cebsa Takxe "CcTepnuueCcKu
CTabuUIM3UPOBaHHEE" JIMIIOCOMEI, D2TOT TEepMMH OTHOCUTCHS B JaHHOM
KOHTEKCTE K JIMIIOCOMaAaM, comepXxanmm OOMH VI HECKOJIbKO
CIelMaJM3MPOBAHHEX JIMIMIOB, KOTOPHEE IIPM BKJKUEHUM B JIMIIOCOMEH,
IIPUBOIOAT K YBEeJINYEeHHEM nepuomam [IOJIY XM 3HU B KPOBOTOKE
OTHOCUTEJIBHO JIMIIOCOM, JIVIIE HHEIX TaKMX CIIelraIM3MPOBaHHEIX
JIUTIUIOB . MpMepaMm CTEPUUECKHU CTabUIN3UPOBaHHBIX JIMTIO COM
ABJIAITCA JIMIIOCOMHE, B KOTOPHX YacCTb ofpa3yolel NY3HPLKU JIUIUMIHOM
YacTM JIMIIOCOMH (A) COOEpXMT OIWMH WJIM HECKOJBKO TJIMKOJUIINIOR,
TakMxX Kak MOHOocHaJioTaHIJmosmun Gui, Win (B) OepuBaTHM30BaHa ONHUM
VI HECKOJIbKUMU TUIOPOPUITE HEIMU [IOJIMMEPaMH, TaK/MA Kak
IOJIMBTUJIEHTJIMKOJEL (II9T') . XoTa m 06e3 CBA3HBBaAHMA C KaKoM-Jubo
KOHKPETHOM Teopuelr, B IaHHOM oOJlacTM CUMTaeTCs, UYTO IO MeHbIlen
Mepe IJIA CTEepUUYEeCKM CTabMIM3MPOBAHHEIX  JIMIIOCOM, coepxammx

I'aHIJIMO3MIOEIL, C@MHPOMM@HMH MJin HBP—HepMBaTMBOBaHHHe JIIIVIOEL,
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YBEJIMUEHHH T[epMOO IMOJYXM3HM B KpPOBOTOKe BTUX CTEPUUECKU
CTabMIM3MPOBAHHEX JIMIIOCOM MPOMCXOOUT BCJEICTBME YMEHBIIEHHOTO
IIOTJIOMEHUS B KJETKM PEeTUKYJIODHIOTeMallbHOM cucTemel (RES) (Allen
et al, FEBS Letters, 1987, 223, 42; Wu et al, Cancer Research,
1993, 53, 3765).

B nmaHHOM 060JlaCTM M3BECTHHE Pa3JIMUHLEE JIMIIOCOMH, COIepXalue
OOVMH WJIM HECKOJIbKO IUIMKOJIUIMIOB. Papahadjopoulos et al (Ann.
N.Y. Acad. Sci, 1987, 507, 04) coofBmal o} crioco®HoOCTH
MOHOCHAJIOTaHTJINO 31T a Gu1, cyJabsdaTa rajlakTolepebpo3una u
bochaTUIMIMHOBUTA YJYyUNaTh [IEePpMOIH IIOJYXM3HU JIMIIOCOM B KpPOBHU.
STM OTKPHTHA OBUIM UM3JIOXeHH Gabizon et al. (Proc. Natl. Acad.
Sci. U.S.A., 1988, 85, 6949). TIlateur CIIA N 4837028 wu WO
88/04924, obOa, BeOaHHele Allen et al., OIOMCHBART JIMIIOCOME,
comepxamue (1) couHTOMMeIMH M (2) rTaHmJamosun Gui WMIM CYJbbaTHHM
50up rajlakTolepebposuna. IllarTenT CIA N 5543152 (Webb et al.)
OIMCHEAET JINTIO COMHI, comepXxamue COMHTOMUETINH . JIMIIOCOMEL,
comepxamme 1, 2-sn-guMHpUCTOUIdOChaTUONIIXOINH, onucaHel B WO
97/13499 (Lim et al).

MHOTME JIMIIOCOMEl, COIOepXalle JIMIOMIOE, IepUBaTU30BaHHEE OINHUM
WM  HEeCKOJIbKUMU TUOPOPUIILHEIMM  [IOJIMMEepaMiu, u CIIOCOOE  UX
IIOJIYUEeHMS M3BeCTHHE B HaHHOM o6JjacTu. Sunamoto et al. (Bull.
Chem. Soc. Jpn., 1980, 53, 2778) onOMCHBaJM JIMIIOCOMH, COIepXalye
HEeMOHOTeHHOe TIIOBepXHOCTHO-aKTUBHOEe BemecTBO, 2Ci2is6, KOTOpoe
comepxuT II3T'-vacTb. Ilium et al. (FEBS Lett., 1984, 167, 79)
oTMedaJl, UYTO TIUAPOOMIBLHOE IIOKPHTHE YacTHull U3 IIOJUCTHUPOJIAa
INOJMMEPHEIMM TUIMKOJIAMM IPUMBOOUT K 3HAUMMO YBEJIMUeHHHIM IIepMromdaM
IOJIYXKM3HM B KpPOBU. CHUHTeTHUeckue GQOCOOIUIMUOH, MOOUOUIIMPOBAHHEE
IpUCOenVHEHUEM KapBOKCUIILHEX TPy IONMAJIKUIIEHTJIMKOJIeN
(HallpuMep, s, ONMCaHEl Sears (larenTH CIA Cc HOMepaMu
4,426,330 and 4,534,899). Klibanov et al. (FEBS Lett., 1990,
268, 235) omnmMcCHBaJl BKCIEPMMEHTEH, IeMOHCTPUPYIMME, UYTO JIMIIOCOMEH,
comepxamue ¢ochaTuImIsTaHoJgaMrH (PE), IOepuBaTM30BaHHHM II3T MM
[I3T'-cTeapaToM, MMeJM 3HaUMMEE YyBEJIMUeHUSd IIe€PUOLOOBR IOJYXMU3HU B
KpoBOoTOKe. Blume et al. (Biochimica et Biophysica Acta, 1990,
1029, 91) pacopoCcTpaHWIM Takue HabOomneHMsa Ha Opyrue II5IT-

oepMBaTU30BaHHEEe GQoCchoIMIIMAE, HalopuMmep, DSPE-PEG, ofOpa30BaHHHEMN
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n3 o0OBENMHEHUA IUCTeapouidochaTunmiIsTaHoslaMHa (DSPE) wm II3T.
JIMIIOCOMEI, MMellMe KOBAJIeHTHO CBA3aHHHEe [I8T'-yacTyM Ha MX HapyXHOM
IIOBEPXHOCTM, OINMCaHH B EBpomnenckoM nateHTe N EP 0 445 131 Bl u
WO 90/04384, BemaHHOM Fisher. JIMIIOCOMHEE KOMIIO3UIUM, COIepXallue
1-20 mMoJy.% PE, nepuBaTM30BaHHEEe IIOI', ¥ CHOCOOH MX IIPMMEeHEHUH,
onmcanel Woodle et al. (IlarenTn CHIA ¢ HoMmepamm 5013556 wu
5356633) m Martin et al. (llartedT CIIA ¢ HoMepoMm 5213804 wu
EBponerickuit naTtedT N EP 0 496 813 Bl). JIMIIOCOMH, cCoIepxamue pPsm
OPYTHUX KOHBOIATOB JIMIOIULO-IIOJIMMED, ommMcaHsl B WO 91/05545 wu
[laTenTe CHIA N 5225212 (oBa, BHOaHHHEe Martin et al) m B WO
94/20073 (Zalipsky et al.). Jiurocomel, comepxamme Isr-
MOIUOUUIMPOBAHHEE IlepaMUI-JIMIINOL, omnMcaHel B WO 96/10391 (Choi et
al). IaTenT CIIA W 5540935 (Miyazaki et al.) wum IaTtenT CIA MW
5556948 (Tagawa et al.) omucuHeaboT I[ISI'-conepxaliie JIUMIIOCOMEHL,
KOTOPHE MOTYT OBTH IOINOJIHMTEJILHO IepPUMBaTU30BaHH OQYHKIMOHAJBHBEMA
JacTAaMM Ha MX [MOBEPXHOCTAX.

B OaHHOM oByjacTu M3BECTEH pAan JIUTIOCOM, coepXammx
HYKJIEMHOBHE KUCJOTH. WO 96/40062, sBomaduemi Thierry et al.,
OIIMCHBAET CIIOCOOEI VMHKAaIICYJIMPOBaHU A BEICOKOMOJIEKYJISPHEIX
HYKJIEMHOBHX KMCJIOT B JIMIIOCOMaxX. IlaTeHT CIIA N 5264221, BLIODaHHBM
Tagawa et al., omnmcHBaeT OeJIOK-CBS3aHHHE JIMIIOCOMEI M OOKAS3HBAaET,
UTO COHOEPXMMOEe TaKMX JIUMIIOCOM MOXeT BKJIOUaTb B ceb®sa puPHK.
IlaTrenT CHIA N 5665710, BbBODaHHHM Rahman et al., oIMUCHBaeT
HEKOTOPEE CIOCOOH MHKAICYJUPOBAHUSA OJIMIONEe30KCUHYKJIEOTUIOR B
JIMIIOCOMAax . WO 97/04787, BHIODaHHBDL Love et al., OIMCHBAaeT
JIMIIOCOMEI, comepxamuve »OuUPHK, HalleJleHHHEe Ha T'eH raf.

TpaHChepCOME ABJIAKTCSA eme OIOHVM TUTIOM JIUTIOCOM n
IpenCcTaBJIART cobomn BEHICOKOIIehOpPMUPY EMHEIE JIUTIVOHEE arperaTH,
KOTOpPHE 4ABJIAOTCA I[IPUBJIeKaTeJbHEMM KaHIuIaTaMy OJIS9 HOocCUTeJlen
IOOCTaBKM JIEKAPCTBEHHEIX CPEeICTB. TpaHCOepCOMBI MOTYT OBTBH OIMCAaHE
Kak JIUTIMIHEIE KaleJbKH, KOTOPHE ABJIAOTCSH HaCTOJIBKO
BHICOKOIIehOPMUPYEMEIMIM, UYTO OHUM CIOCOOHE JIETKO IIPOHMKATBh UYepes
[IOPE, KOTOPHE HABJIAKTCS MEeHBIIMMM, UYeM BTa KalleJlbKa. TpaHChepCOME
ABJIAITCA alalTHUpyeMBIMM K cpede, B KOTOPOM MX MCHIOJL3YWT,
HalpMyMep, OHM SABJIAKTCA CaMOOITUMUBUPYKIMMUACS (aZalTUBHBMU K

bopMe TIMoOp B KOXe), CaMOPEIapUpYRIUMMCSI, UYacTOo OOCTUTANMUMY WX
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MUIIEeHW Bes bparMeHTalU " yacTo caMozarpyXawniluMICcd . iisa
[IOJIy4UYeHM S TpaHchepcoM MOYXHO nobaBJIATH AKTUBATOPH Kpaes
[IOBEPXHOCTH, OBBIUHO [IOBEPXHOCTHO-aKTUBHEE BelleCcTBa, K

CTaHOApPTHOM JIMIIOCOMHOM KOMIIO3MUMM. TpaHCOepCOMEl MCIIOJIb30BaJIN
O0JI2 OOCTaBKM CHBOPOTOUHOI'O ajibOyMMHa B KOXY. DBBUIO IIOKa3aHO, UYTO
ornocpenyemasa TpaHchepcoMaMM HOCTaBKa CHBOPOTOYHOTO aJibOyMMHA
apageTcsa 20beKTVMBHOM B BuUIe TOOKOXHOM MHBEKUMM pacTBopa,
comepXalero CHBOPOTOUHEY aJibOyMMH.

CypbakTaHTH (IIOBEPXHOCTHO aKTHBHEE BelleCcTBa) HaxonmaT
LMPOKOE IIPMMEHeHMe B TaKuUX I'OTOBHX QopMax, KakK 5SMyJIbCHUU (B TOM
uycJjie MUKPOSBMYJIBCUM) WM JIMIIOCOMEL. Hambojiee OOBUHEM CIIOCOOOM
KJacCcudpmkaluy U PaHXMPOBaHMSA CBOWCTB MHOTUX Pa3JIMUHBIX TUIIOB
[IOBEPXHOCTHO—aKTUBHEX BelleCTE, Kak [IPUPOIHEX, Tak u

CYMHTEeTNYeCKIUX, ABJIAE€TCA IIpMMEeHEeHNME PMHpO@MHbHOPO/HMHO@MHBHOPO

BajlaHca (HLB) . Ipupona THUIPOOMUILHOW TPYMNNH (TakXe M3BEeCTHOM Kak
"poJsioBka") obecrieumBaeT HamuboJlee IoJIe3HOoe CBOVICTBO oJjisg
KJIaCCUPMKaLM PasIINYHEX [TOBEPXHOCTHO—aKTUMBHEIX BeeCTB,

MCIIOJIb3YEMEIX B TOTOBHX ¢opmMmax (Rieger, in Pharmaceutical Dosage
Forms, Marcel Dekker, Inc., New York, N.Y., 1988, p. 285).

Eciam MoJiekyJla IIOBEPXHOCTHO—-aKTHMBHOT'O BelleCcTBa ABJIAeTCHA
HEeMOHU3UPOBAaHHOM, OHa KJIaccuonumpyeTcd Kak HEeMOHOT eHHOE
[IOBEPXHOCTHO—AKTHUBHOE BeleCTBO. HenoHOTeHHEE [IOBEPXHOCTHO-
aKTHBHEE BeleCTBa HaxXOOAT MUPOKOe IIpMMeHeHMe B QapMalleBTHUUYeCKUX
M KOCMEeTUUECKUX [NpOOyKTax ¥ I[IPMMEHVMH B MMPOKOM IOMalla3oHe
BeJimuyH pH. OOBUWHO MX BeJMuMHE HLB HaxonmaTcsa B Oualnas3oHe 2-18 B
3aBUCUMOCTM OT UX CTPYKTypPH. HeMOHOT'eHHEHE I[IOBEPXHOCTHO-aKTHBHHE
BelleCTBa BKJIOUAT B CceOS HEeUMOHOT'€HHHEe CJIOXHEE 5OUPH, TakKe Kak
CJIOXHELE 5QUPH STUIIEHTJIMKOJIIAL, 5 OUPH IPONUJIEHTJINKOJIA,
TJIMLLEPUIIOBEE  5BQUPH, IOJUIVIMLIEPUIIOBEHE DOUPH, 30MpPEH copbuTaHa,
50MPE Ccaxapo3H U DTOKCUJIMPOBAHHEE CJIOXHBE 5SOQUPH. HeMOHOT'eHHEE
aJiIkaHOoJlaMUIOE WM I[OPOCTHeEe 520OMPHE, Takue KaK STOKCUJIATH XUPHEX
CIIMPTOB, IIPOIIOKCUIIMPOBAHHEE CIIVP TEL u
STOKCUJIMPOBAHHHE /TPONOKCUIIVMPOBaHHEE BIIOKCOIIOJIMMEPHL, TakxXe
BKJIOUEHH B SBTOT KJACC. I[IOJMOKCUBTUIIEHOBHE [IOBEPXHOCTHO-aKTHUBHEE
BelleCcTBa ABJIATCHA HauboJee [IOITY JIAPHEIMA uJjieHaMM KJjlacca

HEeVMOHOT'€HHEX TIIOBEPXHOCTHO—-aAaKTMBHEX BeEIEeCTB.
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Ecmiu MOJIEKYJIa IIOBEPXHOCTHO—aKTMUBHOTI'O BemeCcTBa HecCceT
OTpMHaTeHBHHﬁ sSapAdn IIprM €& paCTBOPEHMNM WIIM OUCIIEPTVMPOBAHUMNM B
BOoIoe, OSOTO IIOBEPXHOCTHO—-aAaKTMBHOE BelleCTBO KﬂaCCM®MHMpyeTCH KakK
dHVMOHOT'€HHOE ITIOBEPXHOCTHO—-aKTHMBHOE BeIeCTEO. AHMOHOT €HHEIEe
IIOBEPXHOCTHO—AKTHMBHEIE BellleCTBa BKJIIOYAKRT B cebga KaPGOKCMﬂaTH,
TakKMMe KaK MblUIa, alumjIIakKTMIIaTEl, aurjiaMmMniel aMMHOKMCIIOT, 9®MpH
cepHoﬁ KMCJIOTEIL, Tarme Kak aJIKMJICYJIbOaTE U STOKCHMIIMPOBaHHEIE
AJIKMUJICYJIEaTHI, CyJIEQOHATH, Tarue Kak AJIKMJIOEH30JICYJIEQOHATHI,
alunJIM3€e TMOHAaTEHI, auriIiTaypaTEl u CyJbEQOCYKIUMHATEH, u docdaTh.
HamboJiee B aXHBEIMI dJIeHaMM1 KJIaccCa AHVMOHOT'€HHEIX IIOBEPXHOCTHO—
AKTUBHEX BeIEeCTB ABJAKRTCA aJKWUIICYJIbLOaTHE M MBLIA .

Ecnu MOJIEKYJIa IIOBEPXHOCTHO—AaKTMUBHOTI'O BemeCTBa HecCceT
[IOJIOXU T eJIb HEIN sapAdn IIprM €& pacCTBOPEHMM WJIIM OUCIIEPTVMPOBAHUNM B

BOIIEe, STO IIOBEPXHOCTHO—-AKTMBHOE BeEMEeCTBO KﬂaCCM@MHMpyeTCH KakK

KaTMOHOTI'eHHOEe IIOBEPXHOCTHO-aKTMBHOE BellleCTBO. KaTrMoOHOT eHHEIE
IIOBEPXHOCTHO-aKRTMBHEE BellleCTBa BRJIOYAT B cebsa COJIM
UeTBepPTUYHOT'O AMMOHWMA " STOKCHMIIMPOBaHHEE aMIMHEI. CoJm

UeTBEPTUUHOTO aMMOHUA ABJIAKTCH HauboJiee MCIOJIb3YEMBEIMY UYJIeHaMM
2TOTO KJjacca.

Eciu MoJiekyJla IIOBEPXHOCTHO-aKTHMBHOI'O BelleCcTBa CIOCOOHa
HeCcTu NI TIOJIOXUT &JIb HEI , W OTPULLATeJILHEIN 3ap4an, 2TO
[IOBEPXHOCTHO-AKTMBHOE BEIeCTBO KJIaCCUIULIMPYyEeTCsa KakK aMpoTepHOoe
[IOBEPXHOCTHO-aKTMUBHOE BeMeCcTBO. AMpoTepHEEe [IOBEPXHOCTHO—
AKTHMBHEE  BelleCcTBa  BKJIOUAT B ceba MOPOM3BOIOHHE AKPUIIOBOM
KMCJIOTE, 3aMelleHHHE aJIKMJIaMUIOH, N-aJIkmiabeTaMHH M QochaTUOH.

[l[pMeHeHMEe I[IOBEPXHOCTHO-aKTUBHEX BEMEeCTB B JeKapCTBEHHEX
IponyKTax, TOTOBHX ¢opMax M B BMYJIBCUAX oOOCyXmaeTcd B o030pe
(Rieger, in Pharmaceutical Dosage Forms, Marcel Dekker, Inc.,
New York, N.Y., 1988, p. 285).

YacTULkl HYKIJIEMHOBASI KUCIIOTA-JIUIINI

B OIIHOM BapraHTe OCYIEeCTBJIEHUH, onMcaHHada B 2TOM
n3obperenunu OuUPHK TTR [IOJHOCTBID MHKAICYJIMPOBaHa B JIMIMIOHOM
TOTOBOM QopMe, HaIpuMep, C obpazoraHueM SPLP, pSPLP, SNALP wmiau
IPpYyTOM YacTHUIHE HYKJEeMHOBAaSa KMCJOTa-JIMIMO. B IaHHOM KOHTEKCTe,
TepMmuH  "SNALP" oTHoCHMTCA K CTabuUJIbHOM dYacTUle HYKJIEMHOBAA

KMCJIOTa-JIMIINI, BKJoUawme B cedbg SPLP. B IJaHHOM KOHTEKCTeE,
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TepMrH "SPLP" OTHOCHMTCH K UYaCTHIle HYKJIEMHOBAS KUCJIOTa—JIUIINI,
comepxamemn IIJIa3MUIOHYIO IOHK, MHKAICYJIMPOBAHHYIO B JIMTIMOIHOM
ny3ppbke. SNALP m SPLP OOBUHO cCoOmOepXaT KaTMOHOAKTUBHEIM JIMIINUI,
HEeKaTMOHOAKTUBHLI JIMIOMIO UM JIMIOMI, KOTOPHM MIPENATCTBYET aTrperaluu
STOM YacCTHUHE (Haopumep, KoHBoTraTa [I8T-jgunun). SNALP um  SPLP
Ype3BHUAMHO IIOJI€3HH MOJIS CUCTEeMHBX I[IpMMEeHeHulM, Tak KaK OHMU
NPOABJISAIT YBEJIMUEHHBEE IIepUONbl INOJYXM3HM B  KPOBOTOKEe IIOCJE
BHYTPUBEHHOM (i.v.) VHBEKLIMM WM HaKallJIMBalTCd B OUCTAaJIbHBIX
ydyacTkax (HamopuMmep, B MecTax, (UM3MUYeCKM OTIeJIeHHEX OT MecTa
BBenmeHus) . SPLP BkiwouanT B cebs "pSPLP," KOTOpHEe BKJIOUYAKT B
cebd VMHKAIICYJIUPOBAaHHEM KOMILJIEKC KOHIeHCUPYIOMMUM areHT-
HYKJIEMHOBaA4d KMUCJIOTa, opencraBJeHHHY B I[Iyojaukauuu PCT W WO

00/03683. UYacTuUE IaHHOTO u300peTeHMsa OOHYHO MMeT CPeIHWVN

oraMeTp OpubiamsmuTessHO 50 HM - OpubimsuTessHO 150 HM, OoJiee
YacTo NpUbIM3UTesbHO 60 HM - Opubim3muTesibHO 130 HM, OoJjiee 4acTo
Opubm3nuTesJJsHO 70 HM - OpubamsuTesbHo 110 HM, HamboJiee dYacTo
OpubIn3nuTeJJsHO 70 HM - OpuOIM3uTesibHO 90 HM, ¥  ABJARTCA IO
CylleCTBY HETOKCHMYHEMM. KpoMe TOro, KOI'la HSTU HYKJIEMHOBHE

KMCJIOTE HNPUCYTCTBYIT B  UYacCTHIAxX HYKJIEMHOBASA  KUCJOTAa-JIUIINI
IaHHOTO M300peTeHMs, ABJALTCA YCTOWMUMBEIMM B BOIHOM pPacTBOpe K
nerpajaluy  HykJeaszoM. JacTulb HYKJIeMHOBasg  KUCJOTa-JMUIUI U
CIIOCOOH MX IIOJIYUYeHMs OIMCaHb, HalpuMep, B IlaTeHTax CIA c
HoMepammu 5,976,567; 5,981,501; 6,534,484; 6,586,410; 6,815,432;
n IlyGumkauum PCT N WO 96/40964.

B OIOHOM BaplraHTe oCcymeCTRBRJIEeHMA, OTHOIIeHME JINTIV IO —
JIEKapCTBEHHOE CpelCTBO (oTHOmMEeHME Macca/Macca) (HaHpMMep,
OTHOIIeHNEe JINIIM IO a K o PHK) HaXoIoInmTCcAa B OMMaliasoHe oT

npubims3uresisHO 1:1 no npubim3mresbsHO 50:1, oT NpUOIM3UTEIBHO
1:1 oo NIPUOJIU3UTEJIEHO 25:1, oT OPUOIUBUTEIIBEHO 3:1 oo
npubiamsuresisbHO 15:1, oT npmbiamsmuressHo 4:1 DO NpUOIM3UTEIJBHO
10:1, orT npubmusmuresasHo 5:1 no npmbausuTessHo 9:1 MM OT
OPUOIU3UTEJIEHO 6:1 Do HNpubamMsuTesibHo 9:1.

KaTMOHOAKTMBHEM JIMIIMOOM MOXeT OHTL, HalpuMmep, N,N-nuojewni-
N, N-numMme TUJIaMMOHUMXJIOPUI (DODAC) , N,N-oucreapmii-N, N-
OVIMe TUJIaMMOHUOPpOMMI I (DDAB) , N-(1-(2, 3-OMOJIEOUIJIOKCHU ) IIPOTIINJII) —

N, N, N-TpMMe TUJIaMMOHUMXJIOPU I (DOTAP) , N-(1-(2,3-
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OVoJienJiokcK ) nponuii) —N, N, N-TprMe TMJIaMMOHUNXJIOPU (DOTMA) , N, N-

OVUMETUII-2 , 3—OUOJIeUJIOKCUIlponuinaMme (DODMA) , 1, 2-IOWUJIMHOJEUJIOKCHU—

N, N-ouMme TMIIaMUHOIIPOIIaH (DLinDMA) , 1, 2-gunmHoJieHnJIOKCU—N, N-
OVMe TUIJIaM/HOIIPOIIaH (DLenDMA) , 1, 2-ouimHOJIeMIIKapBaMOUIIOKCU— 3~
OVMe THUIJIaMVHOIIPOTIlaH (DLin-C-DAP), 1, 2-IUJIMHOJIEMJIOKCU—3—

(IMMeTMJIaMMHO ) alleTokcunponad (DLin-DAC), 1,2-IMJIMHOJIEMJIOKCU—3—
MopdosimHoNponiad (DLin-MA), 1, 2-ouiInHOJeWJI—3-IMMeTUIIaMUHOIIPOIIaH
(DLinDAP), 1,2-OMIMHOJIEMJITUO-3-IUMeTHUJIIaMuHonponal (DLin-S-DMA),
1-JIMHOJIEOUII— 2 —JIMHOJIEMJIOKCHY — 3 — OMMEe TMJIaMUMHOTIIPOIIaH (DLin-2-DMAP),
XJIOPUIOHAS COJIb 1, 2-OMJIMHOJIEMJIOKCU—3—TpUMeTHUJIaMUHoIponatda (DLin-
TMA.Cl), XxXJopuIHasd COJb 1,2-OWUJIMHOJIEWII-3—TPUMEeTUJIaM/UHOIIpOoOIaHa
(DLin-TAP.C1), 1, 2-nunmHoJienJIoKCH—3— (N—MeTHUJINIMIIepa3MHO ) IpOoTllaH
(DLin-MPZ) wiu 3- (N, N-guauHoJiemJaMuHo) -1, 2-niponiauamuoJ (DLinAP),
3- (N, N-gnoJjsiemyiaMmHoO ) —1, 2-nponaHagnoyi (DOAP), 1, 2-IMIMHOJIEMIIOKCO-—
3-(2-N, N-OyMe TUJIaM/HO ) 3TOKCHUIIPOIIaH (DLin-EG-DMA) , 1,2-
OUJIMHOJIEHMJIOKCHU—N, N—OuMe TUJIaM/UHOIIPOIaH (DLinDMA) , 2,2-
OUJIMHOJIeWJI— 4 - ouMe TuJlaMuHoMe TuJI- [ 1, 3] —OouokcoJiad (DLin-K-DMA) wmiIn
ero aHaJjsioru, (3aR,5s,06aS)-N,N-oumeTny-2,2-ou((972,127)-oKkTagmeka-
9, 12-pgueHwui) Trerparmopo-3aH-umukionexHTa [d] [1, 3] oMokCcoJI—-5—aMnH
(ALN10O), (62,92,28%72,317Z)-renTaTpmuakodra-6,9,28, 31-TerpaeH-19-
mii-4- (DMMeTHUJIaMMHO ) Oy TaHoaT (MC3), 1,1"-(2=-(4-(2-((2- (Buc (2-
TUOPOKCUOOOEUMI) aMUHO ) DTUJI) (2-
TUIPOKCUIOOOELMII) aM/HO ) 3TUJI) Iuepa3uH—1-

W) oTUJla3aHoumil) ougonekad—-2-oJ1  (Tech Gl) wmim mMx cMecb. OSTOT
KaTMOHOAKTUBHEI JIMIIMI MOXEeT CcoIepXaThb OoT Opudian3uTesbHo 20
MOJI. % IO NpubiamsmTesbHO 50 MOJ.% wiu OpubiansuTesibHO 40 MOJ.%
ofmero CcomepXaHMa JUMMIOa, OPUCYTCTBYKIMETO B 3TOM YacTHUlle.

B OIpyT'OM BapMaHTe OCYIMEeCTRBJIEHUH, CoeMHEHNVE 2,2-
OMJIMHOJIEMII- 4 - OIVMe TMJIaMMHOS TIUJI- [ 1, 3] ~OMoKCoJIaH MOXeT OBITH
MCIIOJIBL30BAHO IJIA IIOJIYUeHMAa HaHouacTMl JmMIMn-siRNA. CuHTes 2,2-
OMJIMHOJIEMII- 4 - OVMe TMIIaMMHOSTIUII- [ 1, 3] ~IMOoKCOoJIaHa OmMCaH B
[lpenBapuUTeJIbHOM 3adBKe Ha naTedT CIA ¢ HomMepoM 61/107,998,
nomaHHoM 23 OKTADP4A 2008 rona, KOTOpad  BKJIOUeHa  3IOecCh
[IOCPeICTBOM CCBUIKM .

B OIHOM BapMaHTe OCYIIeCTBJIEHUAI, yacTulia Jmnmn—siRNA

BKRJIIOUaeT B cebsg 40% 2, 2-mguamMHoJIenII—4-IOMuMe TUIIaMUMHORTUII-[1, 3] -
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nuokcoJian: 10% DSPC: 40% xoJjiecrepmH: 10% PEG-C-DOMG (MoJ.%) C
pasmepoMm yacTuusl 63,0 + 20 BHM ¥ oTHomeHuem 0, 027 siRNA/sjaumnmm.
HexaTMOHOAKTUBHEY JIMIML MOXeT OHBThE aHMOHOAKTUMBHHM JIMIVIOM
WM HeMTpaJibHEM JIMIIVIOM, BKJIOU AIM/M B ceb4, HO He
OT'PaHUUNMBAKMUMC VMU, oucTeapousidochaTUOMIIX OJINH (DSPC),
oroJienndocdaTUINIIX OJIUH (DOPC), OIUHaJbEMUTOUIIGOChHa TUOMIIXOJIVH
(DPPC), nmoJeonJipochaTUINIITIINIIE PUH (DOPG) , OUIIaJIEMUTOMJI
bochaTummiaramuepurd (DPPG), nuojeousnpochaTmuimiIzTaHoJaMmH (DOPE),
naJicMUTOMJIOJIeOMIIPOChHa TUIMIIX OJIH (POPC),

naJibMUTOMIIOJIeOMIIPOCOaTUOMIIS TaHOJIaMUH (POPE) ,

omoJienjipochaTUOMISTaHOJI~ 4~ (N-MaJleMMOOMEe T ) IUKJIOTeKcaH—1—

KapbokruciaaT OroJeomipochaTUOMIIS TaHOJIaM/Ha (DOPE-mal),
OUNIAJIBEMUTOMIIQOCHaTUOMIIS TaHOJIaMUH (DPPE) ,
OUMUPUCTOMIIGOCHODTaHOJTIaMUH (DMPE) ,

oucTeapomyipochaTuamiaaTanosaMmme (DSPE), 16-O-moHomMeTmsi PE, 16-0-
OVIMe TUJII PE, 18-1-TpaHC PE, l-cTeapomyi—2-0JIeOUII—
bochaTunmuiasTaHosaMmMH (SOPE), XoJIeCTepMH WM MX CMECh. OTOT He-
KaTMOHOAKTUBHEIM JIMIIMO MOXET COCTAaBJATL OT OPpUOIM3UTEJILHO b5
MOJI. % IO Opubiam3uTesbHO 90 MOJ.%, OpUOIU3UTeJIEHO 10 MOJI. 3 WM
OpUOIIU3UTEJIEHO 58  MOJ. 3, ecJIM BKJIOUEH XOJIeCTEPUH, obmero
comepXaHMa JIMOIMOa, OPUCYTCTBYHIETO B STOM dvacTHUle.

KOHBIOTUPOBAHHEM  JIMIIMIOOM, KOTOPHEM MHITUOUPYyEeT  arperaliuio
yacTHull, MOXeT OHTL, HaIpUMep, IIOJUBRTUIIEHIJVIMKOJL (PEG)-junum, B
TOM UUCJIe, fe3 oTr'paHUUYEeHUHd, PEG-nuaumiraniepmH (DAG) , PEG-
oraJlkuiIokcunponuin (DAA), PEG-docoosmnmun, PEG-uepamvmn (Cer) M
1794 CMeChH . KouwwraTom PEG-DAA MOXeT OBITE, HallpMuMep, PEG-
ouaypuiokcunponui (Ciz2), PEG-guMmmpucTUIokcunponmi (Cia), PEG-
ounajgsMuTHIIOKCcunponuil  (Cie) wmim PEG-mucTeapuiiokcunponmi (Cig) .
KOHBIOTUPOBAHHEM JIMIIWIL, KOTOPHM OpedoTBpalaeT arperaluio YacTHIl,
MOXeT COCTaBJATE oT 0 MOJI.% Q0O NpUOIU3UTEeJIEHO 20 MOJI.S WK
NIPUOIN3UTEIBEHO 2 MOJI. % oBmero comepXaHusa Junmnoa,
IPUCYTCTBYKOMIET0 B 2TOM YacTUlle.

B HEeKOTOPHX BapMaHTax OCYIeCTBJIeHud, UYacTulla HyKJIeMHOBad
KUCJIOTa—JIMIINIL  OOIOJIHUMTEJIbHO  BKJIKUYaeT B Ccebda XOJIeCTEpPUH B
KOJIMUEeCTBe, HallpUMepP, IpUOIU3UTEeNEHO 10 MOJ.% - OPpUOIU3UTEIJIBHO

60 MOJI.S WM HOPUOIUBUTENIEHO 48 MOJI.$% of0mero ComepXaHUsd JIMOMIa B
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STOM YacCTUILE.
LNPO1

B ozmHOM BapMaHTe OCYWleCcTBJIeHUsa, Junumoun NDIS84HCI (MW
1487) (dopmysa 1), xoJjgecTepmH (Sigma-Aldrich) m PEG-lepammm C16
(Avanti Polar Lipids) mMOTYT OHTE MCIOJb3OBAHH OJIS IPUIOTOBJIEHMUS
HaHouacTMl Junun-siRNA (T.e., dYacTuu LNPOl). McxXOIHEE pPaCTBOPH
KaXIoT'0 M3 HMX B BDTaHOJIe MOTYT OHTH IIOJIyUeHH CJeIyKlMM o0pa30M:
ND98, 133 wmr/mi; Xojecrepud, 25 wMmr/mia, PEG-Iepammnm C16, 100
MI'/MJI. 3BaTeM 3TM MUCXOIHEHE pacTBope ND98, XojecTepuHa u PEG-
Hepavmpna Cl6 wMOT'yT OBTbE OOBEIMHEHH, HallpMMep, B MOJISPHOM
cooTHomeHur 42:48:10. 5ToT OOBeOMHEHHHY PacTBOP JUIMUIOB MOXeT
OHITL CMellaH C BOOHOM S1RNA (HamnpuMmep, B alleTaTe HaTpusa C¢ pH 5),
Tak 4YTO KOHeuHas KOHLEeHTpalMsa 5TaHoJla paBHa IpUOJIM3UTEeJIBHO 35—
45% ¥ KOHeuHas KOHLeHTpalMs alleTaTa HaTpusia pabBHa IPpUOJIIN3UTEJIBEHO
100-300 MM. HaHouacTHULEL Jmnmuno—-siRNA OBOBIUHO obpasynTcd
CaMOIIPOM3BOJIEHO I[IOCJIe CMellMBaHMA. B 3aBUCUMMOCTM OT XeJlaeMOoI'o
pacrnpenejyieHMsa pasMepoB 4YacTHl, I[IOJIyYeHHasg CMeChb HaHOUaCTHIL
MOXeET OBITE  DKCTPYyIMpPOBaHa  Uepes IIOJUKaApOOHATHYK  MeMOpaHy
(HanpuMep, C 3amaHHeM OpemesioM 100 HM) ¢ MCIOJIB30BaHMEM,
HallpyMep, TepMOOappPeJIbHOTO BKCTPpYyOepa, TakoIro Kak Lipex
Extruder (Northern Lipids, Inc). B HEeKOTOPHX CJydafdx, DTa
crTamMa SKCTPpy3uM MOXeT OBTb OlylleHa. YOajleHue 5BTaHojJla U
OOHOBpPEMeHHasd 3aMeHa Oydepa  MOXET  BHIIOJHATHCH, HallpuMep,
OIValIu30M WM QUJIBTPOBaAHMEM C TaHT'€HUMAJIEHEM I[IOTOKOM. Bydep
MOXeT OBTBE 3aMeHeH, HalpuMep, 3abydepeHHBEM ©¢ochaToOM COJIEBEM
PacTBOPOM (30P) npu OPUOIIUBUTEIILHO PH 7, HaIpMuMep,
Opubams3uTesJJsHO pH 6,9, npubiusuresbHO pH 7,0, npubim3nuTelibHO pH
7,1, OPpUBIIN3UTEJIEHO PH 7,2, NPUOIIN3UTEIJIEHO PH 7,3 WJIN

npmubiams3uTenasHo pH 7,4.
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T'oToBHE dopmer LNPO1 OIIMCAaHEH, HallpuMep, B IlyBJukalumum
MexIyHapoOoHOM 3SadBKM Ha maTeHT N WO 2008/042973, BKJIIOUEHHON
30eChb IIOCPeICTBOM CCHUIKU.

IpyTrue IIPVYMEPHEE TOTOBELIE bopmer mmunuo-siRNA  ABJIGRTCA

CJIe OYIOMVIMI ¢
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KaTVMOHOAKTUBHEI JIMIIUI KOHBIOTAT KaTMOHOAKTUBHBIM [Ipouecc
JUNUI/He-KaTUOHOaK TV BHEI
aunmn/xojecreput/PEG-aunmg
OTHomeHMe JUNMAO:S1RNA
SNALP 1, 2-ounuHoJeHnJI-N, N- DLinDMA/DPPC/XoJsecTepun/PEG-
ovMe TujlaMuHonpornad (DLinDMA) cDMA)
(57,1/7,1/34,4/1,4)
aunun siRNA ~ 7:1
SNALP- 2, 2—-OUJIMHOJIEeWJI— 4 — IVUMe TUJIaMUHO D THUJII—~ XTC/DPPC/XoJjecTepur/PEG-cDMA
XTS [1, 3] -ouokcojilad (XTC) (57,1/7,1/34,4/1,4)
aunun siRNA ~ 7:1
LNPO5 2, 2= OWNJIMHOJIEWJI— 4 — TUMe TUJIaM/UHO D THUJII—~ XTC/DSPC/XojyecTepun/PEG-DMG SKCTPY3UA
[1, 3] -ouokcojyiad (XTC) (57,5/7,5/31,5/3,5)
aunun siRNA ~ 6:1
LNPO6 2, 2—-OWNJIMHOJIEMJI— 4 — IVUMe TUJIaMYHO D THUII—~ XTC/DSPC/XoJyecTepun/PEG-DMG OKCTPY3UA
[1,3]-omokcojyilad (XTC) (57,5/7,5/31,5/3,5)
aunun siRNA ~ 11:1
LNPO7 2, 2= IWNJIMHOJIeUJI— 4 — IUME TUJIaMUHO D T~ XTC/DSPC/XojyecTepur/PEG-DMG | COBMEMeHHOe
[1,3]-ouokcojiad (XTC) (60/7,5/31,5/1,5) CMelMBaHMe

Junmo siRNA ~ 6:1
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LNPOS 2, 2= IWNJIVNHOJIeWJI— 4 —IUME TUJIaMUHO D T~ XTC/DSPC/XojecTepun/PEG-DMG | CoOBMeEeHHOe
[1,3]-omokcojiad (XTC) (60/7,5/31/1,5) CMelMBaHMe
gunun siRNA ~ 11:1
LNPO9 2, 2-IVNIMHOJIEeUI— 4 - ouMe TUIIaMVIHO D TIJI— XTC/DSPC/XonecTepuH/PEG-DMG
[1,3]-ouokcoyiad (XTC) (50/10/38,5/1,5)
aunun siRNA ~ 10:1
LNP10O (3aR, 5s, 6aS) -N, N-gumMeTnjI-2, 2— ALN100/DSPC/XoJecTeput/PEG- | CoBMemeHHOe
o ((9z2,127) -oxkTameka-9,12- DMG cMelMBaHMe
OVeHWJI) TeTparnnpo—-3alH- (50/10/38,5/1,5)
umkJioneHTa [d] [1, 3] onMokcos—-5—-amMumuu Junmuo siRNA ~ 10:1
(ALN100O)

LNP11 (62,972,287,317Z) -renTarprMakoHTa— MC-3/DSPC/XosecTepur/PEG-DMG | CoBMeleHHOe
6,9,28,3l-Terpaed—-19-mu-4- (50/10/38,5/1,5) CMemMBaHue
(DIMMeTMJIaMMHO) OyTaHoaT (MC3) Jumnmun siRNA ~ 10:1

ILNP12 1,17 =(2=-(4-(2-((2- Tech G1/DSPC/XoJjecTepur/PEG- | CoOBMelleHHOEe

TUOPOKCUIOONELJT) aMUHO ) DTUJI) (2- DMG CMellMBaHue
TUOIPOKCUNOOESIINMII) aMUHO ) DTWJI) IUIlepa3uH— (50/10/38,5/1,5)

1-mJI) aTUJlal’aHenn ) IMOooeKaH—2—-0Jl

(Tech G1)

Junmo sSiRNA ~ 10:1
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T'oToBEIE dopmel  LNPO9 n XTC-comepxamue TOTOBLIE bopMEL
ONMCaHH, HalpuMep, B IlpenBapuTeJIbHOM 3asgBKe Ha naTeHT CIA cC
MMOPAOKOBEIM HOMepoM 61/239686, mopmaHHOM 2 ceHTsabps 2009 roma,
BKJIIOUEHHOM 3OeChb IIOCPEeINCTBOM CCEUIKM. I['OTOBHEe ¢opMu LNP11 MC3-
coIepxamue TOTOBHEe GOPME OIMCAHE, HalpuMep, B IllpedBapUTeJIbHOMU
3asgBKe Ha nareHT CIA C NOPAIKOBEIM HoMepoM 61/244834, mOmaHHOM

22 ceHTsabpsa 2009 roma, BKJIOUEHHOM 3OeCh IIOCPEIOCTBOM CCHUIKM.

T'oToBHE bOPMEL, [IOJIYyUYEeHHEIE CTaHIOapTHEM I He
npenycMaTpUBanluM BKCTPY 33U criocobowm, MOTYT OBITH
OXapaKTepM30BaHH CXOOHEM OO0OpasoM. Hanpuwmep, TOTOBEE  (QOPME

OOBUHO XapaKTepusyonT I[IOCPelCTEOM BM3YaJIbHOT'O MCCJeloBaHMA. OHU
I OJDKHEL OBITHE OeJIoBaTEMHU [IOJIYIIPO 3P adHEMM pacTeopaMy, He
comepXxallMM arperaToB WM OcCalka. PasMep dWacTUL M pacllpeleJleHre
pa3sMepoBR 4YacTMl, MOI'yT OBTB M3MEpeHH I[IO0 CBeTOpacCCedHM C
MCIOJIL30BaHMeM, HalpuMmep, Malvern Zetasizer Nano ZS (Malvern,
USA) . YacTuLb OOJDKHEL MMETH pasMep Ipubim3uTesbHO 20-300 HM,
HanpuMep, 40-100 HM. PaclpeleJsieHMe pasMepOB UYacCTHUIL HOOJDKHO OHTH
YHUMOIOAJIbHEM. OOmyl KOoHIeHTpalMio SiRNA B TmoToBOM QopMe, a TakKxe
B 3axBauyeHHOMW OQpakKUMM OLEHMBAKT NIPUOJIMKEHHO C MCIOJIb30BaHMEM
aHajiM3a BHTEeCHEHUS KpacurTeyd. I[Ipoda NOpUIOTOBRJIeHHOM siRNA MOXeT
MHKYyOMPOBATbLCHA C PHK-cBA3HBaKLIMM KpacureJseM, TaKMM Kak
Ribogreen (Molecular Probes) B OPUCYTCTBUM MJIM B OTCYTCTBUE
paszpymanmero IOTOBYILD dopMmy cypdbakKkTaHTa, Hamopumep, 0,5% TpuToHa-
X100. ToTajgbHad SiRNA B 2ToM TOTOBOM dopMe MOXeT  OHTH
omnpemejieHa IO CHTHaJly M3 B5BTOoM OpobH, comepxamel cypbakTaHT,
OTHOCUTEJIEHO KaJInBpOoBOUHON KPUBOM . 3axBadeHHYIO bpakumo
ONpeneligiT BHUMTAaHMEM colepXaHusa "cBobomHoM" siRNA (M3MepeHHOTO
[I0 BTOMYy CUITHally B OTCYTCTBMEe cCypdaKTaHTa) U3 COOepXaHUMA
TOTaJbHOM sSiRNA. ITIpolleHT 3axBadeHHOM S1RNA oOBUHO paBeH >85%.
IOns ToToBOM Gopmel SNALP, pa3Mep 4YacTHI paBeH IO MeHbmel Mepe 30
HM, IO MeHbme¥ Mepe 40 HM, 00O MeHbmel Mepe 50 HM, O MeHLIIEM
Mepe 60 HM, 01O MeHbmeM Mepe 70 HM, IO MeHbmeM Mepe 80 HM, IO
MeHbIeV Mepe 90 HM, moO MeHbmel Mepe 100 HM, O MeHbmel Mepe 110
HM ¥ IO MeHbmer Mepe 120 HM. IlloOAxXomamyM OMalas30HOM SABJISeTCH
OOBUHO MNPUOIUBUTEJEHO IO MeHblelM Mepe 50 HM - OpUOIM3UTEJBEHO IO

MeHblle Mepe 110 HM, OpUOIM3UTEJIBEHO II0 MeHbllem Mepe 60 HM -
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OpUBIM3UTEJILHO IO MeHbIey Mepe 100 HM MM OpUOJIM3UTEJIEHO TIIO
MeHbIeV Mepe 80 HM — NOpUOIM3UTEJIEHO IO MeHbIel Mepe 90 HM.
Kommosuumm u TOTOBHe QOPMEL IOJIA I[IepOopaJIbHOTO BBeIeHUd
BKJIOUAKT B ceb4 IOPOWKM MM I'PaHyJE, MUKPOWaCTULE, HaAHOYACTMIH,
CYCIIEH3UM WM PacTBOPE B BOIOHHX WJIM HEBONOHBX Ccpemax, KallCyJHl,

I'eJIeBEle KalICyJIEl, IIOOYIMe4YKl, TabJIeTKM WM MUHUTAOJeTKM. MoryT

OBITH KeJlaTeJIb HBIMIM IarycrmureJin, apoMaTUsMpyramne AaT'eHTHI,
paB@aBMTeHM, SMYJIET'aTOPHL, IOIUMCIIepIrpyromyre nobaBKU nJin
CBAS3BIBaKIMe aT'eHTHL. B HeKOTOPEIX BapMmaHTax oCcymeCTBJIEeHMA,

IepopallbHEMM TOTOBBIMM (QopMaMM SABJISIOTCS QOPMEI, B KOTOPHX SiRNA,
ONIMCaHHHE B BTOM M300peTeHMM, BBOIOAT BMeCTe C OIOHUM WU
HECKOJIBKMMM YCUJIUMTEJIAMMY [IPOHUMKHOBEHMA, I[IOBEPXHOCTHO—-aKTVBHEMU
BelleCcTBaMM (cypbakTaHTaMM) " xXeJjjaTopaMu . [Togxomamue
[IOBEPXHOCTHO-aKTMBHEIE BEMEeCTBa BKJOYAKT B CceO0sa XMPHBEE KMUCJIOTEH
/MM UxX  S0UPH M COJIM, CKeJIYHHE KUCJIOTH UM/WIM U3  COJMU.
IMogxonmAamme KeJIUHHE KMUCJIOTEL/ COJIN BKJIOU AT B cebsa
XEeHOIEe30KCUXOJIEBYIO KUCJIOTY (CDCA) u
YPCOOE30KCUXEHOOE30KCUXOJIEBYK KUcHoTy (UDCA), XOJIEBYK KUCIIOTY,
OETUIOPOXOJIEBYD  KUCJIOTY, OE30KCUXOJIEBYD  KUCJIIOTY, TJIIOXOJIEBYIO
KNCJIOTY, TJIMXOJIEBYIO KUCJIOTY, TJIMKOOE30KCUXOJIEBYID KUCJIOTY,
TaypoOXOJIEBYID  KUCIIOTY, TaypoOoe30KCUXOJIEBYK  KUCJIOTY, HaTpPUM—
Taypo—-24, 25-gurunpody3munoarT u HaTpUM-TJIMKOOUTUAPOOY3UIaT .
[logxomamme XMPHBIE KUCJIOTHE BKJIOUAT B ceba apaxMIOHOBYK KMCJIOTY,
YHIOEKaHOBYI KUCJIOTY, OJIEMHOBYK KMCJIOTY, JaypMHOBYK KUCJIOTY,
KalpuJIOBYKD KUCJIOTY, KaIpMHOBYI KMUCJIOTY, MUPUCTMHOBYK KMKCJIOTY,
NaJbMUTHMHOBYK KMCJIOTY, CTEapMHOBYK KUCJIOTY, JMHOJIEBYK KUCIOTY,
JIMHOJIEHOBYK KMUCJIOTY, IMKaIpaT, TpUKalpaT, MOHOOJIEMH, IWJIaypWH,
ML epuiI—- 1 -MoOHOKAaNpaT, l-momenmiaszalMKIOTeNTaH—2—-0H,

alVvJIKapHMTHUH, AlIVJIXOJIMH WJIM MOHOIUIMIIepMno, IMTJiMueprn WM KX

bapMalleBTUUECKM IIpHUEMJIEMYK COJIb (HallpuMep, COJIb HaTpud). B
HEeKOTOPHX BapMaHTax OCyWeCTBJIEHUSI, VCIIOJIb 3YIOT KOMOMHAaLUU
YCUIIUTEJIEWM TPOHUKHOBEHUS, HanpyMep, KUPHHE  KUCJIOTH/COJIM B
KOMOMHaUUM C  KeJIUHEIMU KMCJIOTaMM/ COJISAMMA . OnHOM IPYIMEPHOM

KoMOMHalUMen aBJISeTCd HaTpueBad COJIb JIaYPUHOBOM KMCJIOTEL,
KalnpmMHOBada Kucjiora " UDCA. HOIMOJIHUT eJIbE HEIE YCUIIUT eJIN

I[IPOHMKHOBEHIMA BKJIOYAKT B ceb4d ﬂaprﬂOBHﬁ 9®Mp ITIOJIMOKCHMS TUMIIEHAa—
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9, ULUeTWJIOBHM 20up NOoJMOKcUaTMIIeHa-20. nuPHK, omomMcaHHas B STOM
n3obpeTeHUn, MOXeT HOOCTaBJIATBLCH IIepopalibHO, B TpaHyJIgIpHOU
bopmMe, BKJ0UaKmey B ced®s pPacHbBJIeHHBEe BHCYIIEHHBEE YaCTULHE, WM B
KOMILJIEKCe mJigd o6pa30BaHMUA MUKPO—- WJIM HaHodacTull. Obpa3synime
koMIiekcel OuPHK  areHTH BrIUalT B Cceba  I[IOJIMaMUMHOKMUCIIOTH;
[IOJIUVIMMHEL; [OJIMaKPUIIaTHL; IOJIMAJIKUIIaKPWMIIaThL ; IIOJIMOKCETAHEH;
IOJIMAJIKMIILIMAaHOAKPUIIATE,; KaTMOHM3MPOBAHHEE XKeJIATHMHH, aJibOyMMHH,
KpaxMaJlHl, aKpmJiaTH, [IOJIN2 TUJIEHTJIMKOJIN (I1a1) u KpaxMaJlbl;
[IOJIMAJIKMUIILIMaHOaAKPUIIA TEHL; IOAS-mepuBaTU30BaHHEE TIOJIMVMUHEI,
OyJUTyJIaHB, LeJUJIJIOBE M KpaxMaJikl. [logxomodmme KoMILJIekcoofpas3ynmme
aTeHTH BKJKOUaKLT B cebd XxXMTO3aH, N-TpUMMeTMJIXMTO3aH, [IOoJU—L-—
JIM3BUH, MIOJIUTUCTUIOVH, MIOJIMOPHUTHUH, [IOJIMCIIE PMVHEL, mpoTaMMH,
HIOJIMBUHWIIIIVMPUIOVH, IIOJIMTUOONS TUIIaMUHOME TUJID TUIIEeH P P (TDAE),
MNOJIMaMMHOCTHPOJI  (HalpuMMep, II—-aMMHO), IIOJM (MeTuJIuMaHoakpuiarT),
[IOJIX (3 TUJILIMaHOaKPWUJIaT) , noJiu (OyTmilnraHoakpmiaT) ,
[IOJIN (M300Yy TUIILIMaHOaKPUIIaT) , IIOJM (M30TeKCcUIlMaHoakpmiar), I3A5-
MeTakpuiaT, [O3AS-TexkcuiakpuiaaT, [ISAS-akpuimamMmurn, HOOAS-albOyMHMH U
IOI3A3-meKCcTpaH, I[IOJUMMeTWUIIaKpuiaT, IIoJUTeKcuiakpuiaT, noJm (D, L-
MOJIOUHYI0 KMCJIOTY) , noJu (conosimMep  DL-MOJIOUHOM ¥ TJIMKOJIEBOMU
kucJgoT (PLGA), albI'MHaAT M IIOJUSTUIIEHTUIMKOJE (PEG) . IlepopalibHbE
TOoTOBEHE QOpMEl mOJjsa OUPHK M MX OPUIOTOBJIEHME OIMCaHBE IIOOPOOHO B
[laTeHTe CIA N 6887906, Ily®jauxaumum CIA N 20030027780, u IlaTeHTe

CIA N 6747014, xaxOelM M3 KOTOPHX BRJIOUEH 3OeCh IIOCPelCTBOM

CCBUJIKM .
Komrio3mimm u TOTOBELIE bopMEL oJjidg IapeHTepalIbHOTO,
MHTpAalapeHXUMHOTO (B TOJIOBHOM MOBT), BHYTPMODOJIOUEUHOT'O,

BHY TPMXEJIYLOUKOBOTO NI BHYTPUIIEUEHOUHOTO BBeIeHUI MOTYT
BKJIOUATL B cebg CTepUJIbHEHE BOIHHE PaCTBOPH, KOTOPHE MOTYT
comepxaThk Oydepr, paz®aBuUTeaM M IOpyI'Me HoOoxondamye HobaBKHY,
TakMe KakK, HO He OoTpaHMuUMBAKIMECS MMM, YCUJIUTEJIU IPOHMKHOBEHMI,
CcoeIMHEeHUI—HOCUTEJIN u opyTue bapMalleBTUUECKH IpueMJIeMEe
HOCUTEJIM WJIM SKCLUUIMEHTE.

dapMalleBTUUECKME KOMIIOSULMKM HAaHHOTO M300peTeHMS BKJIOUAT B
ceBsg, HO He OTPaHMUMBALTCHA MMM, PaCTBOPH, 5SMYJILCUM ¥ COIepXalme
JIMIIOCOMEI TOTOBHE OGOPMEI. O3TM KOMIO3ULMM MOTYT OHTHL CO3IaHH U3

PasJIMYHEX KOMIIOHEHTOB, KOTOPHE BRJIIOWY AT B cebs, HO He
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OTpPaHUMBATCA UMM, OpelIBapUTeNIbHO [IPUTIOTOBJIEHHHE XUIKOCTH,
cCaMoOSMyJIbTHUPYIIMEeCss  TBepOble BelecTBa UM CaMOSMYJIbTUpPYIMMeCs
[IOJIy TBepILe BemecTBa. OcoBeHHO IpPenrnoyYTUTeJIbHEIMMU ABJIAIOTCSA
TOTOBHE  (QOPMH, KOTOpPEE  HalleJIeHH Ha  IIeueHb, opu  JiedeHuu
HapymeHuy IIeueHM, TakKMxX KaK pak I[IeueHWU.

dapMalleBTUUECKHE T'OTOBHE bopMEL OaHHOTO n300peTeHNs,
KOTOPEHE MOTYT YIOOHEM o00pa3oM IIPOOOCTaBJIATLCS B CTaHIAPTHOM
JIeKapCTBEeHHOV QopMe, MOTYT OHTL IIPUIOTORBRJIEHEH B COOTBETCTBUU C
OOMENPUHATEHMMY CcllocoBaMr, XOPOIMo M3BEeCTHEMM B dapMalleBTHUUeCKOM
IPOMHIIJIEHHOCTM . TakMe CIOCOOH BKJOUAKT B cebd cTaluio OPVBeOeHUS
B KOHTaKT AaKTHBHEX MHIPEOIMEeHTOB C ¢(apMalleBTUUEeCKMM HOCUTeJIeM
(bapMalleBTHUUECKUMA HOCUTEJIIMM) WIIN SKCLUUIMEeHTOM
(sxcumnuveHTaM) . OOBUHO 2TM TOTOBHE (QOPMH TOTOBAT OIOHOPOIHHM U
TOHKMM IIpMBeldeHMeM B KOHTAKT aKTUBHEX MWHIPEIMEeHTOB C XUIKUMU
HOCUTEJIAMM WJIM TOHKOM3MEJIbUeHHEMM TBEPIOBMM HOCUTEJIAMM WMIM U
TeMr, M IPYTVMMM, C IOCJedyllrM (GopMOBaHMEeM STOTO MNPOIOYyKTa, eCJM
HeOoOXOOMMO .

KoMmosuliumM OaHHOTO M300peTeHMsa MOTYT OHTbL IIPUTOTOBJIEHH B
BUOe JoOOM M3 MHOI'MX JeKapCTBEHHEX GopM, TaKMx KakK, HO He
OTPaHVNUMBAKIUXCSH UMM, TabdJjleTKM, KalCcyJIsl, TeJleBHEe  KaIllCYJIH,
XUOKME CHUPOIL, MATKMe TeJiM, CYNIO3UTOPUM M KJIMU3MBE. KOMIIO3ULIUNU
OaHHOTO M300peTeHrsa MOI'yT OHTb TakXe TIIPUIOTOBRJIEHH B BUIE
CYCIIeH3UM B BOIHHEX, HEBOIHHEX WMJIM CMeMaHHBEX cpelax. BoIHHe
CYCIIEH3UM MOTYT IOIOJIHUTEJILHO CcoIepXaTh BellecTBa, KOTOpPLIE
YBeJIMUMBAalT BSI3KOCTbL HSTOM  CYCIEeH3UM, BRJIOUAmMe B cebd,
HaopyMep, HaTpul-KapOOoKCUMETUIILEJJINIIOs3Y, COpOUT U/UIM IeKCTpaH.
9Ta CyCIeH3MSa MOXeT Takxe CcomepXaTh CcTabuIM3aTOpRH.

OMYJIb CUN

KoMmosuliuM HOaHHOTO M300peTeHMa MOTYT OHTL I[IOJIYUEeHHE U
IPUTOTOBJIEHE B BHUIE SMYJILCUM . SMYJIb CUN ABJIAIOTCSH OBBUHO
TeTepOoTeHHEMM CHUCTeMaMM OIHOM XUMIOKOCTM, »OUCIePIVMPOBAHHOM B
IpyToM B OGopMe KaleJiek, OOBUHO IpeBbmaklmyx 0,1 MKM B IMaMeTpe
(Idson, in Pharmaceutical Dosage Forms, Lieberman, Rieger and
Banker (Eds.), 1988, Marcel Dekker, 1Inc., New York, N.Y.,
volume 1, p. 199; Rosoff, in Pharmaceutical Dosage Forms,

Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc.,
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New York, N.Y., Volume 1, p. 245; Block 1in Pharmaceutical
Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel
Dekker, Inc., New York, N.Y., volume 2, p. 335; Higuchi et al.,
in Remington's Pharmaceutical Sciences, Mack Publishing Co.,
Faston, Pa., 1985, p. 301). OMyJbCcHUM ABJAKRTCSA YacTo IOByXda3HBEMA
cucTeMaMM, COOepXallM/ OBe He CMelMBalmMecd XUIKMEe Gask, TOHKO
CMelaHHBEe ¥ OUCIEePpTMPOBaHHHE OpyI C »OpyroM. OOBYHO, SMYJIbCUN
MOTYT OHTb WJIM SMYJILCUSAMM  TUIla BoIOa—-B-Macljle (B/M), W
SMYJIECUAMM  THIIa MacJo-B—-Bome (M/B). Korma BomHas dasa MeJIKO
pazneljlieHa U OUCIePIMpPOBaHa B BUIe MeJlbUalmux Kalejlek B 00BLeMHYIO
MacJaHyo ¢as3y, DOJIYUeHHYID KOMIIOBUIIMIO HAa3HBaT 5SMyJIbCHUEel Booa-B-—
MacJe (B/M). AJbLTepHaTMBHO, KoTga MacjdHad das3a MeJIKO pasiejieHa
¥ IOUCIepI'MpOoBaHa B BMIe MeJbUallMxX Kalejlek B 00BbeMHY BOIHVYIO
basy, TOJNYyUeHHYID KOMIIO3MUIMID HalHBalT SMYyJLCHMEeM MacJIo-B-BoOIe
(M/B). DOMyJbCUM MOTYT COIepXaThb OONOJHUTEJbHEE KOMIIOHEHTH,
Hap4gaoy C IUCIHepIMpOBAaHHBEIMM dazaMM, ¥ aKTHMBHOe JieKapCTBEeHHOe
CpeICTBO, KOTOpOe MOXeT IPUCYTCTBOBATEL B BUIEe pacTBopa WIM B
BOIOHOM ¢pase, MJIM B MaCJISHOM Qpasze, MIM MOXeT caMo OHTb OTIOeJILHOM
basor. Ecam HeoOxoIMMo, OGapMalleBTHUeCKMe SKCUUIMEeHTH, Takue Kak
SMYyJIbTATOPH, CTabuiIM3aTOpPH, KPACUTEJIM W aHTHMOKCUIOAHTE, MOTYT
Takxe I[IPUCYTCTBOBATHL B BMyJbCHAX. OapMalleBTUUECKME DBMYJIbCUU
MOTYT OBTE TakXe MHOXECTBEHHEIMM DSMYJIBCUAMM, KOTOPHE COOepXaT
BoJjiee @OBYX Gas, HaIpuMmMep, B <cJydyae 5SMYJILCUM MacJOo-B-BOIOe—-B-—
MacJe (M/B/M) ¥ Boma-B-Macje-B-Bome (B/M/B). Takue KOMIIJIEKCHEHE
TOTOBHE OGOPMEI UYacTo ofeclleuMBalT OIlpelelJIeHHEHEe IIPerMylecTBa,
KOTOpHEe He ofOecleuMBalT IIPOCTHe OMHAPHEE (OBOMHBEE) SMYyJILCUMA.
MHOXEeCTBEHHEE 5SMYJILCUM, B KOTOPHX MHIMBUIOYAJbLHHE KalleJlbKM MacJa
M/B-3MYJILCUM 3akjouainT B cebd Majble KaleJbKM BOINH, COCTAaBJISOT
B/M/B—-5MyJILCHO. logoBHEM  oBpasoM, cucTeMa  KaleJlek  MacJa,
3aKJIOUEeHHEX B  TJIOOYJH  BOIH, CTabUMIM3UPOBAHHEIX B  MaCJISHOM
HelpepHBHOM (pas3e, oO0eCHeuMBanT SMYJILCUI M/B/M.

SMyJIb CUU XapaKTepusyonTcd HUBKOM TepMOOMHaAMUUECKOM
CTabUMJIBLHOCTBID MWJIM OTCYTCTBMEM TepMOIMHAMMUECKOM CTabMJILHOCTU.
YacTo IUCHepTMpPOBAaHHAA WM IIpepHBUcTad ¢as3a DSMyJbLCUM XOPOIO
OVCIIEPTUPYETCS B HaAPYXHYID MIM HEIPEepHBHYD (al’y M COXpaHSaeTcd B

sTOM QopMe TIOCPeICTBOM S5SMYJIETATOPOB MJIM BA3KOCTM DSTOW I'OTOBOM
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dpopmMel. Jlwbasga mM3 2TUX OQpas »SMYJIBECUM MOXeT OBTH [IOJYTBEePOBEM WU
TBEPIOLHM  BEIECTBOM, KakKk B cilydyae OCHOB M KpPeMOB  Masken
SMYJIbCUOHHOTO THuIa. HpyTMe CHOCOOHB CTadbuamM3ally SMyJILCUM BJIEKYT
3a coboy NpMMEeHeHMe 5SMyJIETaTOpPOB, KOTOPHE MOTYT OBTH BKJIOUEHH B
Jodyio dazy 2ToM sMyJbCHUM. IpyTMe CcpelcTBa cTabuiIM3aluy BMYyJIbCUM
BJIEKYT 3a cofOo¥ I[IpMMeHeHMe 5SMYyJILETaTopoB, KOTOpPHE MOTYT OHTH
BRJIIOUEHH B JoOyil ¢asy DToM SMYJILCUM. OMYyJILTaTOPBEl MOTYT OBITHL B
oBmux yepTax KJIaCCUPUIIMPOBAaHE Ha JeTHpe KaTeToOpumM:
CUHTeTHUYeCKHUe cypbakTaHTH (MOBEePXHOCTHO-aKTHBHEE BemecTBa) ,
IPMPOIOHO-BCTPEeUaKIMEeCsS  BMyJLTaTOPH], abCcopOUMOHHEE OCHOBH U
TOHKOM3MeJIbUeHHEe TBepOele BemecTBa. (Idson, 1in Pharmaceutical
Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel
Dekker, Inc., New York, N.Y., volume 1, p. 199).

CHMHTETUUECKNE cypbdakTaHTH, TaKxe V3BECTHEE Kak
[IOBEPXHOCTHO-aKTMBHEIE BEMEeCTBa, HalUlM IUPOKYK IIPMMEHVMOCTE B
IPUTOTOBJIEHUN  DMYJILCUW U oBCcyXImaJiMCh B BUIE 00630pP0OB B
JurTepaTtype (Rieger, in Pharmaceutical Dosage Forms, Lieberman,
Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc., New York,
N.Y., volume 1, p. 285; Idson, in Pharmaceutical Dosage Forms,
Lieberman, Rieger and Banker (Eds.), Marcel Dekker, Inc., New
York, N.Y., 1988, wvolume 1, p. 199). CypdbakTaHTH ABJAIOTCH
OOBIUHO aMOUOUIIEHEIMM UM  COoOepXaT IUIOPOOMIIBHYD U IUMIOIPOOOOHYID
yacTk. OTHOmMEeHVe TUIPOPUIILHOM MNIPMPOOE K TIUIOPoPoOHOM IpuUpome
cypbakTaHTa  OBJIO Ha3BaHO TUIPOOUIILHEM/ JIMTIODUIIEHEIM — OaJIaHCOM
(HLB), ™" OHO HABJIAeTCH ILE&HHHM MHCTPYMEHTOM B KJIacCUOUKALUU U
BHOOpPe CypdaKTaHTOB B IIPUIOTOBJEHUM TOTOBHX OGopM. CypdaKTaHTH
MOTYT OHTBH KJACCUOUMIMPOBAHH B Pa3JIMUHHE KJIACCH Ha OCHOBE
IPUPOOE TUOPOOUIILHOM TPYIIIIH : HEeMOHOT €HHEIE, aHVMOHOT' €HHEIE,
KaTuoHOTeHHEe U aMbpoTepHHe (Rieger, 1in Pharmaceutical Dosage
Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel
Dekker, Inc., New York, N. Y., volume 1, p. 285).

[IpMpPOIHO BCTpedvaKnmmecsd SMYJIbETaTOPEL, VICIIOJIb 3Y EMEIE B
SMYJIbCUOHHHX TOTOBHX QopMax, BKJIOUAT B cebd JIaHOJMH, TUeJIMHEMN
BOCK, OGocbaTune, JEUMTMH ¥ apaBUMCKyI KameOb. AOCOpPOIMOHHEE
OCHOBH 06JamalnT IUAOPOOUIILHEIMM CBOMCTBaMM, TakK UYTO OHM MOTYT

BIIMTEIBEATE BOOY C O@paBOBaHMeM B/M‘SMYJ'H::CT/I?I C COXpaHeHNreM BcCe
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eme ¥xX IIOJYTBEepOOM KOHCUCTEHLWM, HalpMuMep, B ciydae ©0e3BOOHOTO
JIJaHOJIMHA ¥ TUIPOOMIILHOTO BasesiMHa. TOHKOU3MEeJIbUeHHHEe TRBepIble
BemecTBa TakKXe MCIOJIbL30BaJM B KauecCTBe XOPOIMX BMyJbLIaTOpOoRB,
ocoBeHHO B KoOMOMHaUMM C cypbaKTaHTaMM M B BA3KMX IIpelapaTax.
OHM BRJKUYALT B cebd IIOJApPHHE HeopIl'aHMUeCKMe TBeplhHEe BelecTBa,
Takye KaK TIUIPOKCHUIH TIKEJIHX MeTallJIOB, HeHabyxaeMee TJIMHH,
Takue Kak OeHTOHUT, aTTanyJbITuT, TeKTOPUT, KaoJInH,
MOHTOMOPWUJIIJIOHUT, KOJIJIOMIOHEIM  CHUJIMKAT  aJIIOMMHMS UM KOJIJIOMIHEIM
CUJIMKAT MaTHM - aJIlOMUHNS, IMTMEeHTEH u HeIloJISIPHEE TBepILe
BelecTBa, TakKMe KaK yIJIepoI MIM TUIMLepuJITpUcTeapartT.

Boswemoe pasHoobpasue HesMYJIb TUP YOI X BeleCcTB TaKxe
BKJIOUAIT B 5SMYyJILCHMOHHEE TOTOBHEe (QOPMEl, M OHM BHOCAT BKJAI B
CBOMCTBa SMyJbCHM. OHM BKJIOUAT B cebd XMPH, Macja, BOCKU U
AHTUMOKCUIAaHTE (Block, in Pharmaceutical Dosage Forms,
Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc.,
New York, N.Y., volume 1, p. 335; Idson, 1in Pharmaceutical
Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel
Dekker, Inc., New York, N.Y., volume 1, p. 199).

TUOpOdUIIBbHEE KOJIJIOMAE WM TIUIPOKOJIJIOMIOH BKJIOUAT B cebd
IPpUPOIHO-BCTpeUaKnmMeca KaMeIM UM CHUHTEeTHMUYEeCKMe IIOJIMMEPH, TakKue
Kak I[oJiMcaxapuie (HalpuMep, apaBUMCKad KaMenb, arap, aJlbTMHOBAaMA
KMCJIOTa, KappareHaH, ryapoBasd KaMenb, KaMenb Kapamnu u
TparakaHToBas KaMmensb ) , IPOM3BOOHEE L1 eJIJII0JIO 3B (Hampumep,
KapBoKCcUMe TUIILEJIJIIoIIO3Y u KapBOoKCUIPONIMIILLEJIIIIIOBY ) u
CUHTEeTHUYEeCKMe IIOJIMMepH  (HalpuMmep, KapdOoMepel, MOIPOCTHe SOUPH
LEeJJII0JIOBE M KAapOOKCHUBUHMUIIOBHE I[IOJIMMEPH) . OHM IUCHEePIUPYITCS WINU
HabyxaioT B BoIe C ofpa30BaHMeM KOJIJIOMOHHX PacTBOPOB, KOTOPHE
CTabUIN3UPYIT 5SMYJILCUM ofpa30BaHMeM CUMJIBHHX MexXda3HBEX IIJIeHOK
BOKPYT KalleJlek IUCIHepTUPOBaHHOM Gass M YyBeJIMUeHUMEM BI3KOCTHU
HapyxHOV (a3H.

[IOCKOJIbKY DSMYJIBCUM YacTo CcomepXaT pA0 MHIPEeOIMeHTOB, TaKMUx
Kak YTJIeBOOH, OeJIKM, CTepoJitl M (ochaTuIL, KOTOPHE MOTYT JIEeI'KO
IOONePXVBATE POCT MUKPOOOB, 2TM TOTOBHEe (QOPME YAaCTO BKJIOUAKT B
cebs KOHCEepBaHTH . OBBIUHO IpUMeH 9 eMBIMIU KOHCepBaHTaMu,
BKJIIOUAEMEIMM B 5SMYJIBCUMOHHHE TOTOBEHE (QOPME, BKJIOUYAT B cebd

MeTuinapadeH, nponuinapadeH, COJM UYeTBEepPTHUUYHOTO asoTa, XJIopun
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OeH3aJIKOHUA, 5QUPEL I-THUIPOKCUOEH30MHON KM CJIOTEL u OOPHYIO
KMCJIOTY. AHTMOKCUIOAHTE TakKxe »nob0apJIiglnT OOBHUHO B 3MyJIbCUOHHEE
TOTOBHEe GQOPMEI @OJIA MOpeloTBpalleHUda VYXYIOIEeHMS KadecTBa HSTOM
TOTOBOM bOPMEL. VICIIOJIb 3y EeMEIMU AHTUMOKCUIAHTaMU MOTYT OHITH
aKLellTOPH CBOOOIHEIX pamrkaJioB, TaxKue KakK TOKOQEPOJIBL,
aJIKMJITajljiaTel, BYTUIMPOBAHHEN  I'MAPOKCHAHMU3BOJI, By TUINPOBaHHEIN
TUIOPOKCUTOJIYOJI, VI BOCCTaHaBJIMBaKLMNKE AT eHTH, Takue Kak
ackKkopOMHOBaAA KMCJIOTa M MeTabucylbdUMT HaTpuUi, W CUHEPIUCTH
AHTMOKCUIOAHTOB, TaKMe KaK JIMMOHHAasa KMCJIOTa, BMHHAaa KUCJIOTa U
JIELUUTHUH .

[lprMeHeHME MY JIb CMOHHEIX TOTOBHX bopm [IOCPEenCcCTBOM
IEePMaTOJIOTUMUECKNX, IIepopalJibHEIX M IIapeHTepaJIbHEIX CIIOCODOB U
CIIoCOOBE MX TIPUTIOTORJIEHMS OOCYyXIOaJMCk B o030pax B JMUTepaType
(Idson, in Pharmaceutical Dosage Forms, Lieberman, Rieger and
Banker (Eds.), 1988, Marcel Dekker, 1Inc., New York, N. Y.,
volume 1, p. 199). OMyJBCHMOHHEE TOTOBEE OGOPMH OJIA IIepopalJibHOM
OOCTaBKMU MUPOKO VICIIOJIb 30BAaJIMCh BCJIEICTBUE X JIETKOTO
OIPUTOTORJIEHNA, a Takxke 50PeKTMBHOCTM C TOUKM 3peHMId adcopdbumm u
BMOOOCTYIIHOCTHU (Rosoff, in Pharmaceutical Dosage Forms,
Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc.,
New York, N.Y., volume 1, p. 245; Idson, 1in Pharmaceutical
Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel
Dekker, Inc., New York, N.Y., volume 1, p. 199). CrnaburTesibHHE
BemecTBa Ha OCHOBEe MHMHepaJIbHOT'O Macjla, PacCTBOPMMEE B Maclie
BMTaMMHE W [MTaTeJIbHEE IIpelapaTH C BHCOKMM COIOEepXaHMEeM Xupa
HaxXxoOAaATCd CpeaOu BemecTB, KOTOPHEe OOHUHO BBOOAT IIepopaJibHO B
BUIEe M/B—5MYJIbLCUM.

B OOHOM BapMaHTe OCYIIECTRBJIEHMA  IJaHHOTO M300peTeHUd,
KOMITO 3ULIUN ouPHK m HYKJIEMHOBHIX KMCJIOT TOTOBAT B BUIE
MUKPOSMYJILCUM . MUKPOSMYJILCUA MOXeT OHTE olpenejleHa KakK cUucTeMa
M3 BOOH, MacJa ¥ aMOMOMIBHOT'O COEeIMHEHUS, KoTopas SBJIAETCH
EOVHEIM OITUYECKM M3OTPOINHEM U  TEepMOOMHaAMUUYECKM  CTaOWJIbHEM
XUOKMM pacTBopoM (Rosoff, 1in Pharmaceutical Dosage Forms,
Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc.,
New York, N.Y., volume 1, p. 245). OOHUHO MUKPOSDMYJIbCUN

ABJIARTCA CHUCTeMaMM, KOTOPEHE T'OTOBAT CHaudaJla IOUCIIEPIMPOBaHMEM
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Macjla B BOIHOM pacTBOpe cCcypdakTaHTa C pobaBJIeHMEM 3aTeM
OOCTATOUHOT'O KOJIMUECTBA UYETBEPTOI'O KOMIIOHEHTa, OOBUYHO CIOMPTa CO
cpeIHeV IJMHOM Lenu, C I[ODoJYyUYeHMeM I[IpOo3padvHOM CUCTeMH. TaKuM
oBpas3oM, MUKPOSMYJIBCUM OIMCHBAJM TaKXe KaK TepMOOMHaMUUEeCKU
CTaOuJILHEE, M30TPOIIUUECKN [Ipo3payHHe OUCIIepCUn OBYX
HeCMemMBaeMbIX XUIKOCTEM, KOTOpHEe CTadbuIM3UPOBAHE MeXxda3HEMU
IJIEHKaMM TIOBEPXHOCTHO-aKTUBHEIX MoOJIekyJl (Leung and Shah, in:
Controlled Release of Drugs: Polymers and Aggregate Systems,
Rosoff, M., Ed., 1989, VCH Publishers, New York, pages 185-
215). MMKPOBMYJILCUM TOTOBAT OOBUYHO [IOCPEeICTBOM OOBEOIMHEHUS
TPeX—IMATHM KOMIIOHEHTOB, KOTOPHEE BKJIOUaKT B cebdg MacJo, BOOY,
cypdakTaHT u DIIEKTPOJIUT . ABJjgeTcsda Jn 2Ta  MUKPOB3MYJIbCUA
SMyJILCUEN Tulla BoIa-B-MacJje (B/M) WM TuIIa Macjo-B-Bome (M/B),
3aBMCUT OT CBOMCTB MCHOJbL3YEMEIX MacJa U cypdakTaHTa M OT
CTPYKTYPH U TeoOMeTpPUUeCcKOM  YIIaKOBKU TTOJIAPHBIX TOJIOBOK WU
YTJIEBOOOPOIHEIX XBOCTOB MOJIEKY JIE cypdbakTaHTa (Schott, in
Remington's Pharmaceutical Sciences, Mack Publishing Co.,
Easton, Pa., 1985, p. 271).

VIHTEeHCHUBHO MCCIenoBaJiCAa beHOMEHOJIOTUUYECKUM oaxom,
VCHOJIb3YyImMMM GasoBHE IMaTrpaMMH (OuarpaMMe (as0BOT'O pPaBHOBeCHUSAd,
NI ouarpaMVEL COCTOSAHUA) , KOTOPHE IpenoCTaBUIIN
KBaJMOUIIMPOBAHHEIM B IOaHHOM of6JacTy clhoelmrajaucTaM BceoObneMIIommue
CBeIeHMsS O TOM, Kak cJjelyeT TOTOBUTL MUKposMyJbcuM (Rosoff, in
Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker
(Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., volume 1, p.
245; Block, in Pharmaceutical Dosage Forms, Lieberman, Rieger
and Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N. Y.,
volume 1, p. 335). B cpaBHeHUM C OOMENPUHATEIMU BMYyJbCHUIMHA,
MUKPOB3MYJIbCUN NIpenoCTaBJISOT IpeuMyIeCcTBO COJIIOMIIM 3 alluN
BOJIOHEPACTBOPUMEIX JIeKapCTBEHHHX CpenCcTB B TOTOBOM dbopme
TepPMOOVHaMNUYE CKINX CTaOUIIbHEIX KalleJleK, KOTOPHE obpas3ywnTcsa
CIIOHTAaHHO .

CypbakTaHTH, MCIOJIb3yeMbe B TMIPUTOTOBJIEHUM MUKPOBMYJILCUM,
BKJIOU AT B cebs, HO He OT'pPaHMUMBAKTCAa VMU, VOHOT'€HHHE
cypdakTaHTHE, HEMOHOTeHHHe CcypdaKTaHTH, Brij 96, oJeuJIoBHEe 32QUPH

I[IOJIMOKCUMS TMIIEHa, SQ)T/IpBI INoOJIMTIIMIEePMHA n KVMPHBIX KMCJIoT,
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MOHOJIaypaT TeTpalJlulleprHa (ML310), MOHOOJIEAT TeTpalJlMleprHa
(MO310), MOHOOJIEAT reKcalJMleprHa (PO310), IIeHTaoJjiearT
reKcarJiMlepruHa (PO500), MOHOKaAIpaT OexKaTJuleprHa (MCA750),
MOHOOJIEAT OeKaIUInleprHa (MO750), cekBHUoOJIeaT oexKaIJmleprHa
(SO750), oekaoJjieaT OekalJlMllepuHa (DAOT750), OTHeJIbHO WJIM B
KOMOMHAIIMM C BTOPUUHHMM CcypdaKTaHTaMM. BToOpMUHBM cypbakTaHT,
OOLBUHO CIIMPT C KOPOTKOM Illelbilo, TaKoM KaK »2TaHoJI, 1-IporaHoJl U
1-6yTaHoJ, CJIIYXKUT oJis yBeJIMYeHU a MexdaszHOM TeKyudeCcTHu
[IPOHMKHOBEHMEM B IIJIEHKY cCcypdbaKTaHTa M CO3OaHMsSa BCJIeICTBUME BTOTO
IyCTOT'O MNPOCTpPaHCTBa, I'E€HEPUPYEMOTO CpeIM MOJIEKYJ cypdaKTaHTa.
OOHaAKO MMKPOBSMYJIBCUM MOTYT OHTBH I[IPUIOTOBJIEHH ©Oe3 [IPpMMeHeHUA
BTOPUUYHHX CypdakTaHTOB, ¥ B OaHHOM o6JlacTM MBBEeCTHH  He
comepxamue crmpTa CaMOBMYJIE TUPYIIMEC S MUKPO3MYJIb CMOHHEE
cucTeMel. BopmHoOM ¢as3o¥ MoOxeT OBTL OOBUHO, HO 0e3 oI'paHUUeHUHA
VMM, BoOIa, BOIHEIM pPacTBOP JeKapCTBEeHHHX CpedcTB, ITJIMIIEPUH,
PEG300, PEG400, MOJIUIJIMIIEPMHE, [NPONMJIEHIJIMKOIM W [IPOU3BOIHEE
STUJIEHTJIMKOJIA. MacjsgHad ¢as3a MOXeT BKJIKOYaTeE B cebd, HO He
OT'paHMUMBaETCHd MMM, TakKMe BelecTBa, kKak Captex 300, Captex 355,
Capmul MCM, 5QUPH XWUPHHEX KUCJIOT, MOHO—, IW— ¥ TPUIJIMLEPUIOL CO
CpelHeM  Lelbl (C8-C12), [IOJIMOKCUB TUIIMPOBAHHEIE  IJIMLIEPUIIOBEE
5QUPEL  XMPHEIX  KUCJIOT, XUPHEIE  CIOUPTH, IIOJIUTJIMKOJIM3UPOBaHHEE
TJIMLLEPUIOL, HAaCHIIEHHHE [NOJUIJIMKOIM3UPOBaHHEe C8-Cl0 IJMlLepunH,
pacTUTeJIbHEE Macjla M CUJIMKOHOBOE MacJio.

MUKPOBSMYJIECUM TIPEeOCTAaBJIAIT OCOOHM MHTepec C TOUKM BPeHUd
COJIOOUIIMBALINNY JIeKAPCTBEHHHX CPpelcTB U YBeJIMUeHHOM abcopdbluunu
JIEKapPCTBEHHEX CpPelOCcTB. MUKPOSMYJIBCUMM Ha OCHOBE JIMIOMIOOB (Kak
M/B, Tak ¥ B/M) OBIM NPemJIOXeHH IOJS YBeJMUeHUd IIepopalibHOM’
OMONOCTYIIHOCTM JIEKAPCTBEHHHX CPeICTB, B TOM UMCJIe IMelTUIOB
(Constantinides et al., Pharmaceutical Research, 1994, 11,
1385-1390; Ritschel, Meth. Find. Exp. Clin. Pharmacol, 1993,
13, 205). MuUKPOSMYJLCUM OPeloCTaBJIAKT IIpeMMylleCcTBa YJIYUIeHHOM
combmamMz3alumy  JIeKapCTBEHHEIX  CPEeNCTE, 3alliTH  JIEKapPCTBEHHOTO
CpencTBa OT (QepMeHTaTMBHOI'O TITUIPOJM3a, BO3MOXHOTO YCUJIEHUS
abcopbummn JIeKapCTBEHHHX CpencTs BCJIENCTBUE VHOYLUUPY €MBIX
cypbakTaHTOM M3MeHeHMM B TeKydecTM WM [IpOHMIIaeMOoCTM MeMOpaH,

JIETKOCTH IIPMIoToOBJIEHNMA, JIETKOCTHU IepopalslbHOT'O BBEeIEeHIMA B
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CpaBHeHUN c TBEPOEMA JIeKapCTBEHHBMN bopmamu, VIIYUIeHHOM
KJIMH/YUEeCKOM 20PEeKTUMBHOCTHU u YMeHbIeHHOM TOKCUUYHOCTHU
(Constantinides et al., Pharmaceutical Research, 1994, 11,
1385, Ho et al., J. Pharm. Sci, 1996, 85, 138-143). UacTo
MUKPOBMYJIECUM MOTYT OOpa30BHBATLCSA CIOHTAHHO IIpUM CBeIeHUM UX
KOMIIOHEHTOB BMeCTe IIpM KOMHATHOM TeMIepaType. 2TO MOXeT OHTH
ocoBeHHO BEITOJHEIM npu IIPUTOTORJIEHUN TepMOJiaOnIIbHEIX
JIEKAPCTBEHHEX CpPencTB, NelTuioB wuiau »OUPHK. MHUKPOSMYJIECUM OBUIM
Takxe 20OeKTUBHE B UPECKOXHOM OOCTaBKe aKTUMBHEX KOMIIOHEHTOB Kak
B KOCMETHMUECKHUX, Tak M (papMalleBTUUECKUX I[IPpMMeHeHUMAX. OxuImaeTcHd,
UTO MMKPOS®MYJIECUMOHHEE  KOMIIO3MIMM M TOTOBHE (QOPMEL JaHHOTO
nz3obpeTeHmUs OyaoyT CIIocoBCTBOBATE YBeJIMUeHHOM CHUCTEeMHOMN
abcopbumm nuPHK ¥ HYKJEMHOBHX KUCIIOT M3 XeJIYOIOUHO—-KUIIEUHOTO
TpakTa, a Takxe yJydllaThk JIOKAJIbHOE KJIETOUHOe IHnoIJioweHue nuPHK u
HYKJIEMHOBEIX KMCJIOT.

MUKPOBMYJIBCUM JaHHOTO WM300peTeHMSa MOTYyT TakKXe COIepXaThb
OOIIOJIHMTEJIbHEE KOMIIOHEHTH M »no0aBKM, TakKMe KakK MOHOCTeaparT
copbuTaHa (Grill 3), Jabpazosg ¥ YycAMBaKIMe IPOHMKHOBEHUE
aT'eHTH, OJIg  yJydleHusS  CBOMCTE TOTOBOM  QOpPMH M  YCUJIEHUSA
abcopbumm OUPHK ¥ HYKIJIEMHOBBEIX KUCJIIOT IOaHHOTO U300peTeHUd.
YcocunmBawlye IIPOHMKHOBEHME al'€HTH, MCIOJIbE3YeMEHE B MUKPOBMYJIbCUAX
OaHHOTO n3obpeTeHuUsd, MOTYT OBITE KJIaCCUPMUMPOBAHEL Kak
OpMHaIjexammMe K OIHOM M3 IISTY MNUPOKMX KaTeropuM: cypdaKTaHTH,
XMPHEIE KMCJIOTH, XeJI[UHBe KMCJIOTH, XxXeJlaTooOpalyrilue arleHTH U He-
xejlaToobpa3ynliMe He-IIOBEePXHOCTHO—-aKTHUBHEHE BemecTBa (Lee et al.,
Critical Reviews in Therapeutic Drug Carrier Systems, 1991, p.
92). Kaxmoeli M3 STUX KJIACCOB 00CYyXIaJICA BHIIE.

YCcuUmMBawime ITOOHVMKHOBEHIE al'€HTEI

B OIOIHOM BapuaHTe OCYIleCTRJIEHNH, OaHHOe n300peTeHMe
MUCIIOJIBE3YEeT  pas3JIMuHEE YCUJIMBaKIMe  JIIPOHUKHOBEHUE areHTHE  OJIA
BHIIIOJIHEHM A sbpberkTUBHOM OOCTaBKU HYKJIEMHOBHX KMCJIOT, B
yacTHOCTM, IOUPHK, B KOXY XMBOTHEX, BOJBIMHCTBO JIeKapCTBEHHEX
CpeICTB IPUCYTCTBYIOT B pacTBoOpe KaK B MOHMIVMPOBAHHOM, TakK Wu
HEeMOHU3VPOBaAHHOM oopMax. OOHakKo, OOHUHO TOJIBKO PAaCTBOPMUMEE B
JIUIINOax WX JUIOOUIILHEE JIeKapCTBEHHEE CPpenCcTBa JIETKO [epeceKanT

KRIJIIETOUYHEIE MeM@paHbI . BrLI1O 06Hapy>KeHo ; UTo IOaxe HeHMHO@I/IHbeIe
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JIeKapCTBeHHLEe CpenOcTBa MOTYT IepecekaThk KJeTOouHHe MeMOpaHH,
ecqm  MeMbpaHa, KoTopad [OOJDKHa OBTh IIlepecedeHa, oOpaboTaHa
YCUJIMBAKIVM I[IPOHMKHOBEHME aTreHToM. Kpome comecTBUS Ouddy3mnu
HeJIMNIOQUJIILHEIX JIEKAPCTBEHHBIX CPeICTB uYepes KIeTOuHHe MeMOpaHH,
YCUJIMBAKIME T[IPOHMKHOBEHME AaTleHTH YCUJIMBAKT TakKXe IIPOHUKAEMOCTD
JIMIIOPMIIBHEIX JIEKAPCTBEHHHX CPEenCTB.

YCcuamBammme IIPOHUKHOBEHUE aTeHTH MOT'YT OHITH
KJIaCCUOMUMPOBAHE KakK I[IpMHaIJlexanme K OOHOM M3 IOISTU MUPOKUX
KaTeTropui: cypbakTaHTH, XUPHBIE KMCJIOTHI, KeJTUHBIe KUCJIOTHI,
xejlaTooBpa3ynlMe al'eHTH UM He-xeJaToobpasyrlre He-IIOBEePXHOCTHO-—
aKTHBHEE BemecTBa (Lee et al., Critical Reviews in Therapeutic
Drug Carrier Systems, 1991, p. 92). Kaxgw¥ u3 5DTUX KJIacCOB
YCUIIMBAKIMUX [MPOHUMKHOBEHME al'€eHTOB OIMCaH HIKe 0OoJjiee MONpOOHO.

CypbakTaHTH: B CBA3M C »OaHHBEM Hu300peTeHUeM, CcypbaKTaHTH
(nim "MTOBEPXHOCTHO—aKTWBHEE areHTH") ABJIAITCHA XVMMUUY e CKUMMA
yacTHullaMM, KOTOpHEe, IPpM PacTBOPEeHMM B BOIHOM PAacCTBOPEe YMEHLIAT
[IOBEPXHOCTHOE HATSKEeHME BTOI'O pacTBopa WMIM MexXdpa3HOe HaTsaKeHMe
MexIOy BOIHEIM pPacCTBOPOM M OPYTOM XUIKOCTLI, pPe3yJbTaToOM Uero
ABJIAeTCAa YyCcuileHMe abcopdbumu puPHK dyepes caM3mucTyio OOOJIOUKY.
KpoMe  KeJIJUHHIX  KMCJIOT ¥  XMPHBEIX  KMUCJOT, 3TV  YCUIIMBAaKIMe
IIPOHMKHOBEHMEe areHTH BKJoUalT B cebsa, HaIpUMep, JaypuicyJbdarT
HaTpug, JaypWJIOBHM 520UP [IOJUOKCHUBTMIIeHAa-9 U LEeTUJIOBHM DOUP
noJmokcusTuyeH-20) (Lee et al., Critical Reviews in Therapeutic
Drug Carrier Systems, 1991, p.92); n nepdropxuMmUUeCcKUe
SMYJILCUM, TakmMe Kak FC-43. Takahashi et al., J. Pharm.
Pharmacol, 1988, 40, 252).

XupHBIE KMCJOTH: PasJMuHbe XUPHBE KUCJIOTH ¥ MX IPOM3BOIHEE,
KOTOPHE OeMCTBYIOT Kak YCUJIMBAKIME IIPOHVKHOBEHUE areHTH,
BKJIOUaKT B cebsd, HalpuMep, OJIEMHOBYK  KMCJIOTY, JIayPVHOBY
KMCJIOTY, KalIpMHOBYID KUCIOTY (H-IOeKaHOBYID KMUCJIOTY), MUPUCTUHOBYIO
KVCJIOTY, TaJIbELMUTUMHOBYK KUCIIOTY, CTEapMHOBYK KMCJIOTY, JIMHOJIEBYI
KMCJIOTY, JIMHOJIEHOBYK KMUCIJIOTY, IMKaNpaT, TpukKanpaT, MOHOOJEWH
(1-MOHOOJIEOMII-ras—TUIMILIEPHUH) , OMJIaypWH, KalpuJIOBYIO KIMCJIOTY,
ApPaxXmMIOoOHOBYIO KMCJIOTY, TJIMLEepoJi-1 —-MOHOKaIpaT, 1-
OoIelunjla3aluKJIOTEeNTaH—2-0H, AaUWJIKaAPHUTHKHE, alWJIXOJMHE, uX Ci-10—

aJIKMJIOBHE DOMpH (HaOopuMep, MeTUJIOBEM, M3OIPOIUJIOBEM U TpeT-
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OYTUIIOBEM) ¥ MX MOHO- ¥ IUIUIMLIepunw (T.e., oJeaT, JayparT,
KanpaT, MUPpHUCTAaT, OaJlbMUTaT, CcTeapaT, JMHOJeaT M T.n.) (Lee et
al., Critical Reviews 1in Therapeutic Drug Carrier Systems,
1991, ©p.9%92; Muranishi, Critical Reviews 1n Therapeutic Drug
Carrier Systems, 1990, 7, 1-33; El1 Hariri et al, J. Pharm.
Pharmacol, 1992, 44, 651-654).

CONM KEeJIUHBIX KUCJIOT: IUBMOJIOTHMUECKas POJIb KeJluM BKJIIUYaeT B
cebda oBJleTueHME OUCIIepTUPOBaHUSA " abcopbdbunm JIUTINTOB "
XKMPOPACTBOPUMEX BMTaMMHOB (Brunton, Chapter 38 in: Goodman &
Gilman's The Pharmacological Basis of Therapeutics, 9th Ed.,
Hardman et al. Eds., McGraw-Hill, New York, 1996, pp. 934-935).
PaszjJuuHble TI[IPUPOOHEE COJIM KeJIUHBEIX KMCJIOT UM MX CHHTeTHUeCKUe
IPOM3BOOHEE IEeMCTBYRT B KadeCTBe YCUIMBAKMIUX IIPOHUKHOBEHUE
areHToB. Takum oOpa30M, TepMMH "COJM XeJIUHHX KKUCJIOT" BKJKOUYAET B
cebda JoboM M3 IPUPOOHO-BCTPEUAKMUXCSA KOMIIOHEHTOB XeJluM, a TakKxe
X CHUHTETUUYEeCKMe I[POM3BOINHHE. [lOOXOOANME COJIM XEJIUHHEX KWCJIOT
BKJIOUAIT B cebs, HanpuMep, XOJIEBYID KUCJIOTY (nnm ee
bapmalleBTHMUECKM IIpMeMIeMykl HaTpMeBYyK COJIb, XOJlaT HaTpudg),
DeTUIPOXOJIEBYK KUCJOTY (OerrMIpoxoJaT HaTpusa), HOe30KCUXOJIEBRYD
KMUCJIOTY (Oe30KCUXOoJaT HaTpud), INIOXOJEBYKR KUCJIOTY (IJIoxXoJjaT
HaTpug), TJIMKOXOJIEBYIO KUCJIOTY (DJIMKOXOJIaT HaTpu4g) ,
TJIMKOLOE30KCUXOJIEBYIO KUCJIOTY (IJIMKONEe30KCUXOoJIaT HaTpu4g) ,
TAaypPOXOJIEBYID KMCIIOTY (TaypoxoJaT HaTpHuda), Taypole30KCUXOJIEBYIO
KMUCJIOTY (Taypoles30KCUXOJIaT HaTpHuid), XeHOOe30KCUXOJIEBYID KUCIIOTY
(XeHOOe30KCHUXOoJIaT HaTpUda), YPCOIOe30KCUMXoJeByn kucjoTry (UDCA),
Taypo—-24, 25-gurugpody3unar HaTeua (STDHF), DaurkoIuruipodys3mumaT
HaTpUa ¥ JaypPUJIOBEM 30UP NOJIMOKCUDTHIIeHa-2 (POE) (Lee et al.,
Critical Reviews 1in Therapeutic Drug Carrier Systems, 1991,
page 92; Swinyard, Chapter 39 In: Remington's Pharmaceutical
Sciences, 18th Ed., Gennaro, ed., Mack Publishing Co., Easton,
Pa., 1990, pages 782-783; Muranishi, Critical Reviews in
Therapeutic Drug Carrier Systems, 1990, 7, 1-33; Yamamoto et
al., J. Pharm. Exp. Ther., 1992, 263, 25; Yamashita et al., J.
Pharm. Sci, 1990, 79, 579-583).

XejaToobpazywmue aTeHTH: XejaTooBbpaszyrpmme  aT'eHTH, opu

VMCIIOJIE 3OBaHMM B CBA3M C JaHHOM MSO@peTeHMeM, MOTYT OBITH
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orpelleJIeHH KaK COeIMHEHMSA, KOTOPHEe VYIOaJIglT MWMOHH MeTaJlJIOB M3
pacTBOopa oOpas3oBaHMEM C HUMU KOMIIJIEKCOB, B pPe3yJibTaTe UYeTo
ycuameaeTcd abcopdbumda nuPHK uepes CaM3MUCTYD OOOJIOUKY. UTO
KacaeTcsda UuX IPUMEHEHMS B KauvuecTBe YCUIMBAKIUX I[IPOHUKHOBEHME
areHTOBR B HOaHHOM WU300peTeHUM, XeJjaToobpasyrllMe al'eHTH MMeT
OOIIOJIHUTEJIbHOE  [IPperMylleCTBO, CJyXa B KauecTBe UMHIUOUTOPOB
IOHKaz3E, TakK Kak HauboJiee oxapakKTepu3oBaHHEEe [OHKase TpedbyoT
IOIBYXBAJIEHTHOTO MOHa MeTaJlJla »OJd KaTajluM3a U, CcJeloBaTeJIbHO,
VHIUOUPYIOTC I xXeJjlaTootpasyrlrMA areHTaMu (Jarrett, J.
Chromatogr., 1993, 618, 315-339). Ilomxonmamme xejlaTooOpa3yKnmue
aTeHTH BKJIOUAKT B cebs, HO He OTPaHUUMBAaKTCA VIMU,
OIVHATPUVBS TUIIeHIMaM/MHTe TpaalleTaT (EDTA) , JIMMOHHYIO KUCJIOTY,
canMumiiaTH ~(HaOpuMMep, caJluliuiiaT HaTpusd, 5S-MeToKcHucaIuumuiIaT U
TOMOBaHMJIAT) , N-alMInpomn3BOIHEE KoJIJIareHa, JaypeTr-9 wm  N-
aMMHOAUIMJITIPOM3BOOHEE OeTa—-IMKETOHOB (eHaMVHH) (Lee et al,
Critical Reviews 1in Therapeutic Drug Carrier Systems, 1991,
page 92; Muranishi, Critical Reviews 1in Therapeutic Drug
Carrier Systems, 1990, 7, 1-33; Buur et al, J. Control Rel,
1990, 14, 43-51).

He-xejilaTooOpasyruyre He-cypdaKTaHTE: B »OaHHOM KOHTEKCTE,
He-xeJjlaTooOpasyrlye He-CypdoaKTaHTH, YCUJIMBaKIMe IIPOHUKHOBEHME
COenOMHEHMSI, MOTYT OBTbL OIpelelJIeHH KakK COeIVMHeHMHA, KOTOpPHe
OEeMOHCTPUPYIOT He3HauUUTeJIbHYI AKTUMBHOCTD B KauecTBe
xejlaToofpal’3ynlMx arleHTOBR MJIM B KauecTBe CcypdakTaHTOB, HO TeM He
MeHee ycumMBaboT abcopbumio pnuPHK depes alMMeHTApPHYH CIUM3UCTYO
o0BOJIOUKY (Muranishi, Critical Reviews 1in Therapeutic Drug
Carrier Systems, 1990, 7, 1-33). 3TOT KJAacC YCUJIMBaMMX
[IPOHMKHOBEHME aTl'€HTOB BKJIKUYalT B cebd, HalpMMep, HeHaCHIeHHHEe
HUKJIMIECKUE MOUEBWHH, [IPOM3BOIHEE 1-ankwmi- " 1-
aJIKeHMJIa3aluMKJIOaJIKaHOHAa (Lee et al, Critical Reviews in
Therapeutic Drug Carrier Systems, 1991, page 92); u
HECTEPOUIHHE IIPOTUMEBOBOCIIAJIUT EJIEL HEIE aTeHTH, TakKue Kak
oIVKJOobeHaK-HaTPUM, MHIOMeTallMH M deHMIOyTaz0H (Yamashita et al,
J. Pharm. Pharmacol., 1987, 39, 621-626).

Hocurenu

HeKOTOpre KOMIIO3VMIIMM IOaHHOTI'O MBO@peTeHMH BKJIOUAKT B cCceb4a
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TakXxe COeOVMHEeHUI-HOCUTEJM B T'OTOBOM dopMe. B IaHHOM KOHTEKCTe,
"coeOoMHeHMe-HOCUTEeJb" MJIN "HocuTeJ b " MOTYT OTHOCUTBLCHA K
HYKJIEMHOBOV KMCJIOTE WM €€ aHaJloTy, KOTOpHEe ABJARTCS VHEePTHHEMA
(T.e. He wuMenT camu TIo cebe OMOJIOTMUECKOM AaKTMBHOCTM), HO
y3HaeTCss B KauecTBe HYKJEMHOBOM KMCJOTH IOpolleccaMy in vivo,
KOTOPHE YMeHbIalT OMOINOCTYINIHOCTE HYKJIEMHOBOW KMCJIOTH, MWMeklleM
BMOJIOTUUECKYIO AKTUMBHOCTD, HalpuMep, nerpanaumen STOM
BUMOJIOTUUYECK AaKTUBHOM HYKJIEMHOBOM KUCJIOTH WJIM CTUMYJIMPOBAaHMEM
ee yInaJjleHMs U3 KpoBOToka. COBMECTHOE BBeIeHMEe HYKJIEMHOBOM
KMCJIOTE M COeIMHEeHUSI—HOCUTeJII, OOHUYHO C M3IOHTKOM IIOoCJeIHeTIo
BeMeCcTBa, MOXET IIPUBOOUTE K CYMNEeCTBEeHHOMY YMEHBIIeHUK KOJMUeCTBa
HYKJIEMHOBOWV KMCJIOTH, VYJaBJIMBaeMOM B IIeUueHM, I[IOUYKe WM IOPYIUX
pesepByapax BHE KpPOBOTOKA, IPennoJIOXUTEIBEHO BCJISOCTBUE
KOHKYPEHLUUNM MexIy CcOoeldVHeHMEeM-HOCUTeJIeM U HYKJIEMHOBOM KUCJIOTOM
3a oBmmm peLenTop. Hampumep, yJlaBJIMBaHME YJaCcTUUHO
bocdopoTmoaTHOM OUPHK B TKaHM IIeyeHM MOXeT YMeHbMaThLCSa IIpU
COBMECTHOM BBeIeHUM I[IOJIMMHOBMHOBOM KMCJIOTEH, IOeKcTpaHcyJbbdaTa,
INOJIMUIUTUOMHOBOM KMCJIOTH WM 4-aleTaMUOo—-4' —M30THUOLMAaHOCTUIILOeH-
2,2’ -oucyabdoHoBOM kKMCJOTH (Miyao et al, DsRNA Res. Dev., 1995,
5, 115-121; Takakura et al., DsRNA & Nucl. Acid Drug Dev.,
1996, o6, 177-183.

OKCLUMUIIMEHTEHL

B oOTIIMUME oT COeIMHEHUA—HOCUTENA, "bapMalleBTHUUECKUM
HocuTenb" wmim "srcUMIMeHT" HABJIAeTCH QapMalleBTUUYeCKU IIpMeMIIEeMBIM
pacTBOpUTEJIEM, CYCIIeHIVPYIOMMM areHTOM NI JIIOOBIM OIpyI VM
bapMakoJIOTHMUECKM WHEPTHBEIM HOCUTEJIeM NJIS HOOCTaBKM OIHOWM WJIM
HEeCKOJIBKUX HYKJIEMHOBEX KMWCJIOT XMBOTHOMY. 39TOT DSKCLUMUIMEHT MOXET
OBITE XMIOKOCTBK WJIM TBEpPIEM BelleCTBEOM, UM eI'0 BHOMpawnT, MMesd B
BUIOY 3allJIaHMPOBAHHEM CHOCOD BBeOeHUA, TakuM o0pas3oM, UTOOH
o0ecneumnTs XeJjlaeMeli O00BeM, KOHCHUCTEeHUMID M T.0., OpY OO0BeOVMHEeHUU
C HYKJEMHOBOM KUCJIOTOM ¥ JIPYyTMMM KOMIOHeHTaMM KOHKpeTHOM
bapMalleBTHUUECKOM KOMHIO3UIMM. OOBUHHEe dQapMalleBTUUeCKMe HOCUTEJIN
BKJIOUAKT B CceBd, HO He OI'paHMUMBaKTCId MMM, CBA3HBAKIMe al'eHTEH
(HanpuMep, XeJlaTVHUPOBaHHHM KYKYPY 3HHM Kpaxmall,
NOJIMBUHWIINIVPPOJMIOOH WM I'MIPOKCUIIPONIMIIME TUIILEJJIIIO3Y W T.O.) ;

HallOJIHMT eJIN (Hanpmviep, JIaKTO3Y u opylrne caXapa,
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MMUKPOKPUCTAJIINYE CKYIO LeJJI0JIOBY , IIeKTUH, xeJaTrH, cyabdarT
KaJbUMa, DSTUILEJJIOJIO3Y, IMIOJMAKPMJIATH MM IuipodochaT KaJblUS U
T.O.); CMasHBawlMe BemecTBa (HaIpuMep, CcTeapaT MaTHuA, Tallbk,
OVOKCUI  KPEeMHUS, KOJUJIOMIOHEY  OIMOKCHUI  KpeMHUS, CTeaprHOBYIO
KMCJIOTY, CTeapaTsH MeTaJlJIOB, IHUIPOTEeHUIVPOBAHHEE pPaCTUTeJIbHEE
MacJja, KYKYPY3HBEM Kpaxmall, I[IOJUBSTUJIeHTJIMKOJIM, ©OeH30aT HaTpuig,
alleTaT HaATPMS ¥ T.O.); Ie3UHTeIPpHPYOIMe areHTH (HalpuMep,
KpaxmaJll, IUIMKOJIaT HaTpulM-KpaxXmaja M T.O.) UM YBJaXHIOIMEe aTeHTH
(HanpuMep, JaypuicyJijbdaT HaTpMs M T.I.) .

dapMalleBTHUUECKN IIPUEeMJIeMEEe OPTaHMUeCKMe WM HeopTaHMUeCKHre
SKCUMIIMEHTH, IIOOXOINAmMe IJIS HelapeHTepallbHOTO BBeIeHMS, KOTOPHE
He pearupyonT BpeIHHM o00pa3oM C HYKJIEMHOBHMM KMCJIOTAMM, MOTYT
OHITE TaKXe MCIOJIB30BAHE MOJIS I[IPUIOTORJIEHMS KOMIIO3SMUMIM HTAHHOITO
nzobperTenusa. Illogxonmamye dapMalleBTHUECKM IIpMeMJIEMHEe HOCUTEJN
BRJIOUAT B cebsg, HO He OI'PaHMuUMBaKRTCHa MMM, BOIY, COJIEBHE
PACTBOPH, CIUPTH, IOJMITUJIEHIJIMKOJIM, XeJIATMH, JaKTo3y, aMuJIo3y,
CTeapaT MaTHMS, TaJlbK, KPEeMHMEBYID KMCJIOTY, BA3KUNM [DapaduH,
TUOPOKCUME THUJILEJIJIIONIORY , MNOJIUMBUHMIIIUMPPOJIMOOH M T.II.

T'oTOBEIE bopmer nJis MECTHOTO (JIOKAJILHOTO) BBEeIOEeHUS
HYKJIEMHOBEIX  KMCJIOT MOTYT  BKJIOUATH B cebsg CTepuJibHEE U
HeCcTepuJibHEIE BOIHBE PAaCTBOPH, HEBOIHHE PACTBOPH B  OOBUHEHIX
PACTBOPUTENIAX, TaKMxX KaK CIMPTH, WM PacTBOPH HYKJIEMHOBHX
KMCJIOT B KUIOKUX WJIM TBEePIOHX MAaCJAIHEX OCHOBax. OTM PaCTBOPH
MOTYT TakXe coIepXxaTb Oybepr, pasdaBUTeIM U OPpYIMe IIO0OXONOANME
noaBkM. MoryT OHTL MCIOJB30BAaHHE (apMaleBTUUeCKM IpHeMJIEMEEe
OpTraHMuecKre WJIM HeopTaHMUeCKMe DSKCLUMIMEHTH, MIOOXOIOSmue IOJIS
HellapeHTepaJlbHOTO  BBeIeHMd, KOTOPHE He  pealupylnT  BpPeIHHM
0BpasoM C HYKJIEMHOBHMU KMCJIOTAMU .

[logxomamyre dGapMalleBTHUECKM IIPUeMJIeMEEe SKCUUIIMEHTH BKJIIOUYAT
B cebsg, HO He OTPaHMUMBAKTCHA MMM, BOOY, COJIEBHE PaCTBOPH,
COMPT, IIOJIUSTUIIEHTJIMKOJIM, XeJaTuH, JakKTo3y, aMMiIosy, cCcTeapartT
MarHm4a, TalbK, KPEMHUEBYIO KUCJIOTY, BA3KUM napadomH,
TUOPOKCUME THUIILEJIJIIONIORY , NOJMBUHMIIIMPPOJIMOOH M T.II.

Ipyrue KOMIIOHEHTH

KomMriosmuumm OJaHHOTI'O MSO@peTeHMH MOTWYT OOIIOJIHUTEJIBEHO

comepXxaTb BCIIOMOT'aTeJIbHEIE KOMITIOHEHTEI, oéHapymMBaeMﬂe B
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bapMalleBTUUECKMX KOMIO3ULMAX, IOPM M¥X YCTAHOBJIEHHEIX B IOaHHOMU
objlacT ypoBHAX. Tak, HaopuMep, 2TU KOMIOBUIMM MOTYT COIepXaThb
OOIIOJIHUTEJILHEIE, COBMECTHUMEE, (apMalleBTUUECKM aKTUBHEE BelleCTBa,
TakMe Kak, HalpumMep, IpOTHUBO3YIOHHE CpencTBa, OCTaHaBJIMBawlMe
KpOBOTEeUeHMe CpencTBa, MeCTHHEEe aHecTes3upyKolre CcpencTBa WK
IIPOTMBOBOCIIAJIUTEJILHEE aT'eHTH, NI MOTYT comepxaThb
OOIIOJIHUTEJIbHEE BemecTBa, I[IPMMEHMMEE B QUAUMUECKOM IIPUIOTOBJIEHUMN
Pa3JIMUHBEIX JIeKAPCTBEHHHX (QOPM KOMIIO3MLMM IaHHOTO u300peTeHuUd,
TakKrMe KaK KpacCuUTeu, apoMaTuUsMpyKie  areHTH, KOHCEPBAHTHI,
AHTMOKCUIAHTEH, TJIYIIUT eJIU (DeJlapmye MaTepualJl HeOIpO3PadHBEM) ,
3arymanmre areHTH ¥ cTabuiam3aTopel. OIOHAKO, TaKue BelecTBa IIpU
nodaBJIeHUM IOOJDKHEL YypesMepHO NpenaTCcTBOBATH BMOJIOTUYE CKMM
AKTHMBHOCTSAM KOMIIOHEHTOB KOMIIOBMUIMM IJaHHOTO M300peTeHUdI. OITHU
TOTOBEE QOPME MOTYT OHTE CTEPUIIM3OBAHE ¥, e€CJIM XeJlaTeJIbHO,
CMEIIaHEl CO BCIOMOTATEJIBHEIMU areHTaMM, HallpuMep, CMa3HEBanlMA
BelleCcTBaMH, KOHCepBaHTaMu, crTatummMsaTopamm, Y BJIaXH SOMVMA
areHTaMy, OSMyJbTaTopaMr, COJIMM OJIA BJIUAHUA Ha OCMOTHUUECKOe
OaBJIeHUE, Oybepamu, Kpac AmyMHI areHTaMH, OTHOYIIKaMN n/
apoMaTHUUYeCKVMMM BelecTBaMM M T.II., KOTOPHE He B3auMMOIEeMCTBYIOT
BpeIHEM 00pasoM C HYKJIEMHOBOMW KMCJIOTOM (HYKJIEMHOBHMM KMCJIOTaMM)
5TOM TOTOBOM GOPMEH.

BonHele CYCIIeH3UU MOTYT comepxarThb BelleCTBa, KOTOPEE
YBeJIMUMBAT BA3KOCTL 9STOM CYCIEeH3MM, B TOM UMCJe, HaIpuUMep,
HaTpul-kapOoKCcUMe TUJILeJIIIII0O3Y , copdbuT n/nnm OEeKCTpaH. STa
CYCIIEH3MA MOXET TaKXe COOepXaThb CTabuiIn3aTOpPH.

B HeKOTOpPHX BapMaHTax OCYIeCTBJIEHHUS, bapMalleBTUUECKUE
KOMIIO3ULIWKM, OIMCaHHEE B 5STOM KM300peTeHuM, BKJILUYalT B cedba (a)
OOHO MM HeCKoJbko mOuUPHK-coemmHeHuM u (b)) oOMH MJIM HECKOJBKO
AHTULIMTOKMHOBEX OMOJIOTMUECKMX Aal'€HTOB, KOTOPHEe OQYHKIMOHUPYIT
[IOCPEenCcTBOM opyroro, ueM RNA1, MexXaHM3Ma . [TprMe pH TaKUx
OMOJIOTUUECKUX BEMEeCTE BKJOUAKT B cebda OMOJIOTHUUECKME BelecTBa,
KOTOPHE HalleJIEHE Ha IL-1B (HanopuMmep, aHakKuHpa) , IL6
(ToumymmuyHat) wiam TNFE (3TaHepuent, WMHOIMKCKMMaO, aljJdMMyMald WK
nepToamnuyma) .

TOKCUMUYHOCTB n TepalleBTMUYEeCKa#Ad 9(1)(1)6KTT/[BHOCTB TaKMX
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COeIMHEHUN MOXeT OHTEH OolpelejieHa CTaHIapTHEMM OGapMalleBTHUUeCKUMU
opoluelypaMmu B KyJIbTypax KJIETOK WU B BKCIIEePUMEHTAJIb HEIX
XMBOTHEIX, HaOpuMep, IJsa olpenejeHus LD50 (mose, JeTajlbHOM IJIA
50% mTom nonyiasumm) m ED5S0 (mo3wH, TepaleBTUUeCKM 2OOPEKTUBHOM B
50% »ToM mnonyyasauum). IHO30BOEe OTHOIEHMEe MeXOy TOKCUUeCKMM U
TepalleBTUUEeCKUM 5HddexkTaMy HazHBAKT TepaleBTUUeCKMM MHIEKCOM, U
OH MOXeT OHITEH BHpaXeH B BUIE OTHOIIEHN A LD50/ED50.
[IpennouTUTEeJIbHEIMY  ABJISTCSA COEOMHEHMSA, KOTOpHEe OOHapyXMBaKT

BEICOKME TepalleBTUUYeCKMe MHIEKCEL.

IaHHEIE, ITIOJIYYeHHEEe ns3 aHaJIM30B KYJIBETYP KJIETOK n
MccJjegoBaHuM Ha KMBOTHEIX, MOTWYT OBITH VICIIOJIb 30BAHEL B
IIPMI'OTOBJIEHNNA IValla3OHa O3 OJIA IIPVMMEHEHNM A B JIOOAX . Hoza

KOMIIOBUIIMM, OIMCAHHEIX B D2TOM M300peTeHUM, JeXuT OOHUHO B
oranas3oHe LUPKYJIUMPYIMX B  KPOBOTOKe  KOHIEeHTpaluH, KOTOpPHE
BRJIOUAT B ceda EDsy C HUBKOM TOKCHMUHOCTBLIO MJIM C OTCYTCTBUEM
TOKCHMUHOCTM. OJTa [»Oo3a MOXeT BapbMpOBaATBHCA B IIpelejlax SToTo
oramnas3oHa B 3BaBUCKUMOCTM OT MCIOJbL3YEeMOM JIeKapCTBEeHHOM QOPMEI U
VCIIOJIE 3y EeMOT O criocoba BBeIEHUSA. Oisa JIIOOOTO COeOVHEeHNUA,
VCIIOJIE 3y EeMOT O B OV CaHHEIX B 2TOM  U300peTeHUNr criocobax,
TepaleBTUUeCKM BodpeKTHMBHAd To03a MOXeT OHTL IIPUOJIMKEeHHO OlleHeHa
CHauvajla M3 aHaJIM30B KYJbTYP KIeTOK. JJo3a MOXeT OHTH OllpenejieHa
B MOIeJIAX XMBOTHEIX OJIA IIOJIYUeHMA OualrlasoHa, ULIUPKYJIMPYINX B
JjiasMme KOHIeHTpPaluUM COeIVIHEHWH, Wi, COOTBETCTBEHHO,
INOJIMIIENTUIOHOTO MNPOOYKTAa I[I0CJHeIOBaTeJIbHOCTHU-MUIIeHM (HalopuMep, C
[IOJIYyUeHVEeM YMEHBLIeHHOM KOHIEeHTPpalMM 2TOI0 IIOJUIENTHIA), KOTOPHM
BkJIOUaeT B ceba ICsy (T.e. KOHIEHTpalMK TeCT-COedMHEHMS, KOoTopasd
oaeT IoJIyMakCHUMaJIbHOe MHIMOMPOBaAHME CHUMIITOMOR), I[IPM OIpelelJIeHUU
B KYJIbTYpPe TKaHM. Takad MHOOpMALIMA MOXeT OHTEH MCIOJB30BaHa IOJidg
DoJlee TOUHOTO OIpelejieHUsa IIPMMEeHMMEIX O3 B JIOOAX. YPOBHU B
rjiasMme MOTYT OHITH M3MepeHH, HalpuMmep, BHICOKO2bOEeKTUBHOM
XUOKOCTHOM XpoMaToTpaduel.

KpomMe wux o0OCyXmaeMOoTO BHIIe BBeOeHMs, OUPHK omnomMcaHHBE B
2TOM M300peTeHMM, MOTYT BBOOUTLCA B KOMOMHaAUMM C OPYIMMU
M3BEeCTHEMM al'eHTaMy, SQOEeKTUBHEIMM B JIeUeHUM [IaTOJIOTUUECKUX
IIpoLIeCCOB, omocpenyeMelx skchopeccuen TTR. B JsmoboMm ciydae,

HpOMBBOHHHﬂ/Iﬁ BBeIOe€HNMA Bpad MOXeT KOPPpeKTHMPOBaATE KOJIMUYEeCTBO U
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TaMMHT BBeIeHMa OUPHK Ha OCHOBaHMM HabJmoIaeMHX pesyJbLTaToB, C
VCIIOJIL30BaHMeM CTAaHOAPTHEX KpUTeprek 500eKTUBHOCTM, M3BECTHEX B
OaHHOM oOJlacTy MJIM OIMCAaHHHEX 30eCh.
CriocoBH JeueHus: 3aboJIeBaHUN,
BHIBHIBAEMEHX BSKcHpeccuen reHa TTR

9To mM300peTeHMe OTHOCUTCS K IIpuMeHeHuio IuPHK, mnopaxamwuen
TTR, ¥ KOMIIO3ULMAM, comepxamyM I1I0 MeHblIled Mepe OIHY TakKyio
OuUPHK, nmsa JjiedeHusas TTR-omnocpenyeMoTo HapylleHUsa WM 3abojieBaHUuAg.

Hampumep, onuPHK, nopaxawmada TeH TTR, MoxeT OBTH MCIOJBL30BaHa

njida JIeUeHNa TTR-aMMJIOnnosa, TaxKoIro Kak HacJleOCTBeHHasd
aMMJIOMIOHasa  I[IOJIMHeBpOIllaTUd (FAP), HacJleOCTBeHHasd  aMUJIOMIOHad
KapOMOMMOIIaTU A (FAC), JIEITOMEHVHT eaJIbHEY  aMUJIOUIO 3/ aM/AJIOUIO3

IIHC (ueHTpaJibHOM HEePBHOM CcHUCTeMbl), dopMa VII amMmjomMmo3a (Takxe
HaswBaeMas JIeNTOMEeHUMHTeaJlbHEM WM  MeHMHIOLepeBbpoBaCKYJISPHEM
aMUJIOMIIO30M) , TUMIEPTUPOKCUHEMA M  aMUJIOMIO3  Cceplla (Taxkxe
Ha3HBAaEME CeHMJIBHEM CUCTEeMHBEM amMujioumo3oM (SSA) ¥ CeHMJILHBM
aMuJionmos3oM cepnua (SCA)) .

dur. 15 WIIJIOCTPUPYeT CVIMIIT OMEL n My Talnm B TTR,
aCCoOLUMUPOBAHHEE c HacJleOCTBeHHOM aMUJIOUIHOM HeBpoIaTueu,
HacJIeICTBEeHHOV aMMJIOMOHOM KapbuoMmonaTMer u ammjoumos3om IHC.
370 wU300peTeHMe BKJOUaeT B Ccebda KOMIOBMLUMM UM CIOCOOBE OJid
JleueHUsa 5S5TUx 3aboJieBaHUM M CHUMITOMOB M HallpaBJIeHO Ha MyTaHTHHE
Bepcum TTR.

OuPHK, mnopaxanmad redH TTR, HCHOIB3yeTCd TakKxe OJd JIeueHUud
CUMIITOMOB WU HapymeHUM, Takmx kKak TTR-aMmuiIoumos. CUMIITOMEHI,
aCCOLMMPOBAHHEE C TaKMM aMUJIOMIOO30M, BKJKUAKT B Ccebsd, HaIpuMmep,
NIpUNanKu, OeMeHIMNI, MUeJIONaTU, IIOJMHEBPONaTHI, CHUHIPOM KaHalla
3amsacThs 4, BeTeTaTUBHYIO HeOooCTaTOUHOCTE, KapIMOMUOIIaTHUI,
KeJIYOOUHO-KUIIEUHYH IIUCOYHKIWK (HaopuMep, SG3BH XeJyIOKa, IMapen,
KOHCTUIIALIVD, Majiadcopdbuno (cuHIOpPOM HeOoCTaTOUHOCTHU
BCaCHBaHUA) ), I[MOTEPK MacCCH, TI'ellaToMeTalJivio, JuMpaleHoNaTUwL, 300,
[IOMYTHEHMSA CTEKJIOBUIHOTO Te&Jla, I[IOYeUHYyK HeJIOCTaTOUYHOCTE (B TOM
uycijie TIIPOTEMHYPUID UM TIOYUEUHYK HeJOoCTaTOYHOCTH), HedpponaTHio,
IVCOYHKLUMIO UYepelHHX HEepPBOB M OUCTPOOMI0 KOPHeaJIbHOW pemeTKM U
3aCTOVHYIO CEepOeuHyn HeOoOCTaTOUHOCTh C TeHepaJM30BaHHOM

ciaboCcTeo U TPYOHOCTERIO IOEIXaHMA M3—3a 3aldePXKM XMIOIKOCTUM.
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Binaronap4 VHTHUOUPYIOLIMM Oeic TBUAM Ha BSKCIIPEeCCHU TTR,
KOMIIO3UUMA COTJIACHO HSTOMYy MU3B00PEeTEeHMI WM IPUIOTOBJIEHHAd M3 Hee
bapMalleBTUUECKAd KOMIIO3ULMA MOXEeT YJIyudllaTh KaueCTBO XWU3HU.

3T0 M300peTeHMe OTHOCHUTCH TaKke K OpuMeHeHMI© OUPHK wmim
comepxamen ee bapmalleBTHUUECKOM KOMIIO 3NN, Halpumep, oJid
JleueHud TTR-amMmmuionmo3a, B KOMOMHAaLIUM cC OpyTI'VIMA
bapMalleBTUUECKMMIM BelecTBaMM MW/MUJIM IPYTUMM TepaleBTrUeCKUMNA
criocobamyr, HalopuMep, C M3BECTHHEMU QapMalleBTUUECKMMU BeElleCTBaMU
u/nnm V3B eCTHEMA TeparieBTrde CKUMA criocobamu, TaK/UMU Kak,
HalpuMmep, BemecTBa U/MIXM  CIOCOOH, KOTPOHE  MCIOJIE3YITCHA B
HacTodAmlee BpeMsa OJg JieueHUI 5STHUX HapylleHuM. B OIHOM IIpUMepe,
ouPHK, ropaxamnia g TTR, MOXeT BBOIUTECHA B KOMOMHALIUN C
bapMalleBTUUECKMM WM TepaleBTUUEeCKMM CIOCoOOM IJIiS  JIeUeHUd
cuMniToMa TTR-3aboJjieBaHMsa, HaopuMep, IOIUYPeTUUeCKVMM CpencTBaMy,
VHTUOUTOpaMn ACE (aHTMOTEeH3MH-TIPEBPalaKnIeTro bepmMmeHTa) ,
OJIoKaTopamMm pelLenTopa AHTMOTEH3MHA (ARR) , VI OMaJn30M,
HaOpyMep, OJI4 JIeUeHMS IIOUeUHOM QYHKIIUM.

OuPHK u OOIIOJIHU T &JIb HEIM TepaleBTUUeCKUN areHT MOTYT
BBOIMUTLCS B OIOHOM M TOM Xe KoMOMHalLMM, HaIpuMep, IapeHTepaJbHO,
MM MOXeT BBOOMUTHLCSA OOIOJHUTEJILHHM TepaleBTUUEeCKMM areHT B BUIE
YacTy KOMIIOBULMM WMJIM OPYIHMM OIMCAHHEM 3IeChb CIOCOOOM.

2T0 n3obpeTeHne OIIMCHBAaeT crioco® BBeIeHuA ouPHK,
nopaxamomerr TTR, [auuMeHTy, HUMewnmeMy 3abojleBaHMe WM HapylleHue,
orocpenyeMoe BKCIIpeccuen TTR, Takoe Kak TTR-aMMJIOMIO3,
HanpuMep, FAP. Beemenme oSToM #OuPHK MoxeT CcTabuUaIM3npoBaThL U
YIYUIIATE TMepUuPepruecKyrn HeEBPOJOTUUeCKY OYHKIMKL, HaIpUMep, B
rnaumeHTe ¢ FAP. [TaumeHTaM MOXeT BBOIUTLCHA TepalleBTHUUeCKOoe
KoJMuecTBOo mOuUPHK, Hanpumep, O0,1 wmr/xr, 0,2 wmr/xr, 0,5 wMmr/xT,
1,0 mr/xr, 1,5 Mmr/xr, 2,0 MO/kT mim 2,5 MT/xr dsRNA. 3Ta nuPHK
MOXeT BBOIOMTLCSA BHYTPMBEHHOM MHOY3MeM Ha OPpOTAXeHUM IIepuoma
BpeMeHM, TaKoTo KakK SO-MuMHYTHEM, 10-MUMHYTHBEM, 15 MuyHyTHEM, 20-
MVHY THEIV, 25-MMHYTHEM, 60 -MUHY THEI, 120-MMHYTHRM 1w 180-
MUHY THEI nepuorn. CLie) BEeIeHME INOBTOPALT, HanpuMmep, Ha
peryJiapHOV OCHOBe, HalpuMep, OIOMH pa3 B IOBe HeleJu (T.e. KaxXIyo
BTOPYI HeOeJilk) B TeUueHMe OIHOT'O Mecsdlla, IOBYX MecHdleB, Tpex

MeCALeB, YeTHpeX MecAdleB WM ITJOoJIklIe. [locJle HauvaJIbHOM CXEeMH
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BBeOeHUsd, 2T 00paboTKM MOTYT BHIIOJHATBECHA Ha MeHee UYacToM
OCHOBe. Hamnpumep, I1ocjyie BBelOeHMSA KaxXOhle IOBe HelOeJlM B TeueHUe
Tpex MecAlleB BBelOeHMe MOXeT I[IOBTOPATECHA OIOIMH pas3 B MeCcHAll B
TeueHMe MeCTU MecdleBR WM Iolda WIM [poJiblie. BBenmeHme OuUPHK moxeT
yMeHbIaTh ypoBHM TTR B KPOBM WM MOUe IallMeHTa I[I0 MeHBIIEeM Mepe
Ha 20%, 25%, 30%, 40%, 50%, 60%, 70%, 80 % wmam 90% wmiam OoJiee.

[lepen  BBeIeHMeM IIOJIHOM  1no3m 01 PHK, nauveHTaM  MOXeT
BBOOUTLCA Oo0Jiee HM3Kad no3a, HalpuMMep, 0o03a, KoTopasa 4BJAeTCcd
5% T[oJHO¥ HO3H, ¥ MOXeT IMIPOBOIUTHLCS MOHMTOPMHI Ha BpeIOHHEe
OeViCTBUA, TakMe KaK ajlJleprMuecKas peakluda WM M3MeHeHue OYHKIUU
neuveHr. Hanopumep, B IIalMeHTax, I[IOoOBepraeMEX MOHUTOPMHIY Ha
M3MeHeHVsa OGyHKIMM I[IedyeHWU, I[IpUeMJIeMOM HABJISeTCd HU3Kasg dYacToTa
n3MeHeHusa LFT (rTecTa OyHKUMM IHedeHM) (Hanpumep, 10-20% wacToTa
LFT) (HanpuMep, obpaTuMoe 3-KpaTHOe YyBeJMueHMe ypoBHeM ALT
(aJlaHMHaMMHOTpaHcChepass) u/miar AST (acnapraTaMrMHOTpaHChepasH) .

MuHOoTHE TTR-accoLuMMpOBaHHEE zabojieBaHmA " HapyleHna
ABJIATCHA HaCJeICTBeHHEMM. TakuMm o0pas3oM, NalMeHT, HYXIARIUNCS B
nuPHK TTR, MOXeT OHTb MOeHTUOMUIMPOBAH NPOCMaTpMBaHMEM CeMeMHOTO
aHaMHeszsa. HaOjmonawomee 3a 3I0pPOBbeM  JIMIO, HaIpMMep, OOKTOP,
MeIncecTpa WM UWWIeH CeMbM MOXeT MCIOJBbE30BaTh MCTOPUID OOJIe3HU
(aHaMHe3) Iepen MOPONMCHBaHMEM WM BBeOdeHuem p»OuUPHK TTR. Ha
mauMeHTe MOXeT OHTb TaKXe BHIOJIHeH [OHK-TecT 10iaa mMOoeHTHUOMKALUM
MyTaumm B reHe TTR, nepen BBepmeHmeM OUPHK TTR sToMy HalLMEeHTY .

[TaieHT MOXeT MMeThb OMOIICHIO, BBIIOJIHEHHYID IIepel IIOoJIydeHUeM
ouPHK TTR. OTa OMoncHMa MOXeT OBTH BHIIOJIHEHa Ha TKaHWM, HaIpUMEepP,
CIM3UCTOM O0BDOJIOUKe XeJlylka, IepudbeprdyeckoM HepBe, KOXe, XUpe
XMBOTA, [IeyeHn WM  IIOUKe, “ BTa OMOICHMA MOXeT  BHABUTH
aMUIIOMIOHEIE Oy AWKy, KOTOPEE ABJIATCA nokasaTejy M TTR-
OIIOCPEeIOBaHHOT'O HapylleHUA . [Tocaie NOEeHTUOUKALUN AMUJITOMIHEIX
QJigmeKk naumMeHTy BeomaT nuPHK TTR.

CriocobH mumeHTHOMKAILIMM BKcIpeccum I'eHa TTR

Fme B OIOHOM acIllekTe, 5BTO M300peTeHMe oODecleumMBaeT CIOCO00
MHIUMOUPOBaHUA skKcOpeccun TeHa TTR B MIekomMTawimeM. I3TOT CIOCOD
BKJIIOUAET B ceb4a BBeIeHMe KOMIIO 3ULINM, ONMCaHHOM B 5TOM
n300peTeHun, MIIeKonMTaKnmeMy TaKuM o0pasoM, UTO  IIPOMCXOOUT

CaMJIEHCUHT BSKcIpeccumu reHa-MumeHu TTR.
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Korma nonjexamyM JIedeHMIO OpTaHM3MOM fABJIAEeTCS UeJIOBeK, BTa
KOMIIOBULMSA MOXeT BBOIUTLCSA JIOOBM CIOCOOOM, MB3BECTHEIM B IaHHOM
obJjacTu, BKJIIOUalMMM B ceb4d, HO He OT'paHMUMBaKRMIMMCI VMU,
[IepopalIbHEM WJIM [apeHTepallbHHM CHOoCOoOH, BKJIoOUakmMe B cebd
MHTpaKpaHraJbHOe (HanpuMep, MHTPaBEHTPUKYJIAPHOE,
MHTpalapeHXMMHOe u BHYTPHOOOJIOUEUHOE) , BHYTPMBEHHOE,
BHYTPUMEIIEUHOE, IIOOKOXHOE, UpeCcKoOXHOe, BBeIeHUe yepes
IEIXAaTeJIbHEe Iy TH (appoHasajbHOE), perTajibHOe u MeCTHOe
(JIokaJIbHOe) (B ToM umMcie OyKKaJlbHOe M CcyOJMHI'BaJIbHOE) BBeIeHUe.
B HEeKOTOPHIX BapMaHTax OCYIEeCTBJIeHMSI, DSTM KOMIO3ULMM BBOOAT
BHYTPMBEHHOV MHOY3UEeV MIM MHBLEeKLMEeN.

Ecam HeT »Opyroro olpelesyleHMsa, BCe TexXHMUeCKMe U HayudHBe
TepPMUHEl, MCIOJIb3YEeMEe 3IecCh, MMenT 3HaueHMe, OOHUHO IIOHMMaeMoe
JUIIOM, MMeKomMM OOHUHYI KBalMdmkaumo B o6JacTM, K KOTOpOU
OPUHAIJIEXUT 2T0 M300peTeHMe. XOTS CIHOCOOH M MaTepMalJibl, [IOOOOHEHE
MM DKBUBAaJIEHTHHE OINMCAHHEIM 3IOech crocobaM M MaTepuaJiaM, MOTYT
OBITE MCIIOJIB30BAHH B IMPaKTHMKe WM UMCOHTaHuM »JUPHK um crnocofos,
ONMCAHHHX B D2TOM M300peTeHUM, I[IOOXOOAMMEe CIOCOOE M MaTepMallbl
ONMCaHB HMXe. Bce nyoimMKalMM, 23asBKM Ha IIaTeHT, IIaTeHTH U
IpYyTHE CCHJIKM, YIOMAHYTHE 3IOeCh, BKJIOUEHH I[IOCPEOACTBOM CCHUIKM B
IIOJIHOM 0O0BeMe. B cilydyae MNPOTUMBOPEUMS, IIPeBaJMPYyIMM OOJDKHO OHTH
OaHHOE omnmMcaHue, B TOM  4UMCIIe onpeneJyieHUs . Kpome TOTO,
MaTepMraJikl, CIOCOOHB U MIPUMEPH ABJISITCS TOJBKO MWIJIOCTPATUBHBIMU U
He IIpelHa3HaUeHH IJIS OTPaHUUeHUS U300peTeHUS.

[TPVIME PEI
Mpumep 1. CuuTe3 OuPHK

VICTOUHUK pPeareHTOB

ECiM MCTOUHUK peareHTa He IIpmMBell€eH 3I0eCb KOHKPETHO, TakKom
peareHT MOXeT OBEITL TIOJIYUEH OT JOOoTo IOCTaBIMKA peareHTOR IOJIA
MOH@KYﬂHpHOﬂ OMOJIO TN B KaquTBe/qMCTOTe, CTaHIOapTHEIX IJIA
IIPMMEHEHNMA B MOﬂeKyﬂHpHOﬁ OMOJIOTHUHA .

CuHTes siRNA (MmPHK)

OOHOLIeIIOUEeUHEle PHK roJjydaJjin TBepIoda3HEM CHMHTE30M B
MacmTabe 1 MKMOJIB C MCIHOJIB30OBaHMEM CHMHTezaTopa Expedite 8909
(Applied Biosystems, Applera Deutschland GmbH, Darmstadt,

Germany) ¥ CTeKJla C KOHTpoJMpyeMbMM HopaMmu (CPG, 500A, Proligo
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Biochemie GmbH, Hamburg, Germany) B KadueCTBe TBepIOT'O HOCUTEJIA.

PHK u PHK, conepxalylo 27 —O-MeTHMJIHYKJIEOTUIH, TeHepupoBaJu

TBepIodas3HEM CUHTE30M, VCIIOJIb 3YOIMM COOTBEeTCTRYKIME
bochopaMUOUTEL u 2" =0-MeTHIdoCchopaMUONUTEHL, COOTBETCTBEHHO
(Proligo Biochemie GmbH, Hamburg, Germany). 3TM BJeMeHTapHHE

3BEeHbsS BRJOUAJIM B  BHOPaHHHX calTax B IIOCJIedOBATEJILHOCTU
OJIMTOPUOOHYKIIEOTUIHOY LleNM C MCIOJIb30BaHMeM crnocoba CTaHOapTHOM
XVMUY  HyKJeo3unbpochopaMMOMTOB, TaKOTO Kak Ccroco®, OINMCAaHHHNM B
Current protocols in nucleic acid chemistry, Beaucage, S.L. et
al. (Edrs.), John Wiley & Sons, Inc., New York, NY, TUSA.
dochopoTHOaTHHE CBA3U BBOIUIIN 3aMeHOM pacTBOpa MOOHOTO
OKMCIIMTEJIS PacTBOPOM peareHTa Beaucage (Chruachem Ltd, Glasgow,
UK) B AlleTOHUTPUJIE (1%) . IpyTre BCHOMOTATEJIbLHEHE peal'e€HTH

noaydaiau m3 Mallinckrodt Baker (Griesheim, Germany) .

YnoajieHue 3alMTHEIX TPYIII n OUUCTKY HEOUUIEeHHEIX
OJIUTOPUDOHYKIIEOTUIOR aHMOHOOOMEHHOM BXX [IPOBOONIIN B
COOTBETCTBUNU C YCTaHOBJIE€HHEIMA npolenypaMn. Brxomu u
KOHIIeHTpalun OoIpenesanmn 1o YQ-TIOTJIOMEeHUIO pacTBOpa

cooTBeTCcTByKme PHK mnpm OJjMHe BOJIHEL 260 HM C MCIOJIbE30BaHUEM
CIIeKTPalJIbHOTO doToMeTpa (DU ©040B, Beckman Coulter GmbH,
UnterschleiBheim, Germany) . [IByxuenoueuHyilo PHK TeHepupoBasu
CMelMBaHMeM BSKBUMOJIAPHOIO pacTBOopa KOMILJIEMeHTAapHEX Lelel B
bybepe maa oTmxura (20 MM docdbar HaTpusa, pH 6,8; 100 MM xJopun
HaTpud), HarpeBaJM Ha BOIOSHOM 0OaHe Opu 85-90°C B TeueHue 3
MUHYT ¥ OXJaxOajlM I[IpY KOMHATHOM TeMIepaType Ha IPOTSXKEeHUU

neproma 3-4 uyacorB. PacTBop oToxxkeHHONW PHK xpaumunm npu -20°C mo

MCIIOJIE30BAHUA .

g CHUHTEe3a 3-X0OJIeCTEePUH-KOHBIOIUPOBAaHHEX S1iRNA (3mechb
Has3BBaeMblx Kak -Chol-37), VCIOJB30BAJIM HOOXOOANMM  00pasoM
MOIMGUUIMPOBaHHBIN TBEPOEM  HOCUTEJb nJjidg CHHTEe3a PHK. 3TOT

MOOMOUUMPOBAHHEM TBEepIbM HOCUTEJL IIOJIydalM CcJedyllyM oBpa30oM:
OusTtni-2-azabyraH-1, 4-nukapbokcuiaT AA
Q)

//\O/m\/ﬁ\N/\m/O\//
0]

H
AA
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4,7 M BOOHHM pPacTBOP I'MIpokcuIa HaTpud (50 M) noGaBJdaM B
IepeMelBaeMbii OoXJIaxXxIeHHBIM Ha JIbOY pacTBoOp TUMOPOXJIOpPUIAa
TUITJMuMHaTa (50 Mia) (32,19 1o, 0,23 wMoJgib) B BOme (50 wi).
SBaTeM, pobamijdasamM STuilakpuiar (23,1 1, 0,23 MOJB) M 5BTY CMeChH
nepeMemrBagM IIpY KOMHATHOM TeMIepaType, IIOoKa He olIpeleisalu
3aBeplleHrEe peakKUuMM C MCHoJb30BaHMeM TCX. Cnycta 19 YacoB »TOT
pPacTBOp pachopenesissau IuxjopMeTaHoM (3x100 wi1). OpTraHMueCcKUM
cJIoM CYUINJIIN e 3BOIHEM cyJibdaToMm HaTpuUA, OUIILE TPOBAJIN "
yhnapuBaln. OCTaTOK OUCTUILIMPOBAaIM C IIoJiydyeHmeM AA (28,8 1,
61%) .

STUJIOBEM 20up 3-{3TokcukapboHuIMeTmJI-3-[6- (9H-dpayopeH-9-
MIJIMETOKCUKAPOOHMIIAMUHO ) TEKCAHOMII ] aMMHO } TPOIIMOHOBOM KUCJIOTH AB

O
/\O)J\/\ N O\/
FmocHN\v/~\//\\/J;;:y:

AB
Fmoc-6-aMMHOTEKCaHOBYK  KMUCJIOTY (9,12 T, 25,83 MMOJIB)
pacTBoOpAIM B IOUXJIOpPMeTaHe (50 i) M oXJlaXnalji® Ha JbOY.

Hunszonponuiakapdbonuuvmn (3,25 o, 3,99 i, 25,83 MMoJIb) IOoOaBJIIAIMU

K B2ToMYy pacTBopy mopu 0°C. SBaTeM »poBaBjaaaM IusTHUIazabyranH-1,4-

nukapbokcuiaaT (5 r, 24,6 MMOJB) M IuMeTuIaMmuHonmpmamH (0,305 r,

2,5 MMOJIB) . 3TOT PaCcTBOP MHOOBOOMJIM OO KOMHATHOM TeMIepaTyph U
riepeMemmMpaj  OOIOJIHUTEJILHO B TeueHMe o JacoB. 3aBeplueHue
peaxrumum YCTaHaBJIMBAJIU pu TIOMOIIM TCX. PeakKLMOHHYID CMeChHb

KOHLUEHTPUPORBAJIM B BakyyMe M »HOODaBJAIM DTUIalleTaT OJIA OCaXIeHUHA
IVUV30NPONIUIIMOUEBUHE . CyCHeH3Un GOUIbLTpoBalM. OUILTPAT IIPOMHEBAJU
5% BOIHOWM XJIOPMUCTOBOIOPOIHOWM KMCJIOTOWV, 5% 6ukapboHaTOM HaTpUA U
BomoM. OO0bLeIVHeHHHY OpTaHMUeCKMM CJIOM CYmWUJIM Hall CcyJIb@aToM
HaTpUsa ¥ KOHIUEHTPUPOBAJM C TIOJIyUYeHMEeM HEOUMIEHHOTO IMIPOOyKTa,
KOTOPHIM OUMImMAaJIM KOJIOHOUHOW xpomaTorpadmert (50% EtOAC/TekcaHw) C
nojJyuenmem 11,87 o (88%) AB.

STUIIOBHM 30mp 3-[(6-

aMVHOT'€KCaHOWJI) DTOKCUKAPOOHMUIIAMUHO | IPOTIMOHOBOM KUCJIOTH AC



88

0O
/\O)‘l\/\N/\n/O\/
HZNMO O

AC
STUJIOBLI 50mp 3-{oToKCcUKapPOOHMUIMeTWUII— [ 6— (9H-diryopeH—-9-
MJIMe TOKCUKAPOOHMUIIaAM/HO ) TeKCAaHOWII ] aMMHO } IPOIIMOHOBOM  KMCJIOTH AR

(11,5 T, 21,3 MMOJIb ) PacTBOPAIN B 20% IUIIEPUOUHE B

ouMeTuIIbopMamMmoe nOpu 0°C. DToT pacTBOPp NPOIOJIKAIM IepeMellrBaTh
B TeueHMe 1 dYaca. 9Ty peakUMOHHYK CMECh KOHIEHTPUPOBaJIM B
BakKyyMe, K OCTaTkKy »DoOaBJAIM BOOY M I[IPOOYKT B»KCTparuMpoBaJu
STUJlalleTaToM. HeOUMmeHHBM OPOOYKT OuMmalM IIpeBpalleHrMeM eTo B
TUOPOXJIOPUOHYH COJIb .

StuiioBEM 20up 3- ({6-[17- (1, S—oumeTuarexcwui)-10, 13-ouMeTUII~
2,3,4,7,8,9,10,11,12,13,14,15,16,17-Terpanexkarngpo-1H-
LIMKJIOTIeHTa [a] peHaHTpeH—3—
MJIOKCUKAPOOHMUIIaM/HO ] TeKCAaHOWJI } D TOKCUKAPDOOHMIIME TUJIaMUHO ) IIPO—
IIMOHOBOWM KMCJIOTH AD

O
|_T/\O/U\//\N/\\H/O\//
OwrN\//\V/\V/kT)O

@)

AD
XJIOPUCTOBOIOPOOHYIO COJIb STUIIOBOTO s0Upa 3-[(6-
AMMHOTEKCAHOMII) PTOKCUKAPOOHUIIME TUJIAMUHO | IPOIIMOHOBOM  KUCJIOTH AC
(4,7 o, 14,8 w™MMOJB) TIIOMemaJM B »IOUXJOPMETaAH. OTy CYCIEH3UD
oxXJIaXnoaJn oo 0°cC Ha JIbLOY . K CyYCIIEH3UU no6aBJIAIN
oMM3ocnponuiIsTuilaMme (3,87 1, 5,2 wMi, 30 MMoab). K HOJydeHHOMY

pacTBOpyY HOo0aBJIAIM XoJecTepuiaxjiopbopmmar (6,675 1, 14,8 MMOJB) .

PeakKUMOHHY CMeCh IlepeMellMBaji4 B TeueHMe HOUM. PeaKUMOHHYK
CMeChb praz0aBiianmu OUXJIOPMETAHOM n [IPOMEIB aJIU 20%
XJIOPUCTOBOLOPOIHOMT KUCJIOTOM! . [IponyxT oummaJn bitem-

xpoMaToTrpaduenr (10,3 1m, 92%).

StuiyoBeM B¢up 1-{6-[17-(1, S—gumeTrunrexcwui)-10, 13-oumMeTnII~-
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2,3,4,7,8,9,10,11,12,13,14,15,16,17-Terpanekarugpo-1H-
LIMKJIOTIeHTa [a] peHaHTPeH- 3-UIIOKCUKAPOOHUIIaAM/HO | TeKCaHui } —4 -

OKCONMPPOJIUIANH-3-KapBOHOBOM KUCJIOTH AE

AE
Tper-0OyTokcun kaiaud (1,1 1, 9,8 MMOJBb) cychHeHoupoBau B 30
MJI CYXOTO TOJyoJia. 3Ty CcMech oxJjaxpmanu pno 0°C Ha Jjgpaoy m 5 Mo
(6,6 MMoJb) ouzdupa AD pobaBJgaJIM MEOJIEHHO IIPU IIepeMelMBaHUuM B

TeueHve 20 MMHYT. Bo BpeMsa 2ToTo HOoOaBJIEHMS TeMIepaTypy
nonmepxmuBaiM Huwke 5°C. IlepeMemuBaHMe OPONOJIKaJIM B TeueHue 30

MUHYT Tpr 0°C u gpmodaBagaiau 1 M JIeOSHOM YKCYCHOM KMCJIOTH C
[IoCJIeOyIMM HeMenOJIeHHEIM pobaBJjeHvMeM 4 1T NaH2PO4.H2O B 40 M
BOIEHI. I[TOJIYyUEeHHYIO CMecChb DKCTParnMpoBan OBaXIEl 100 MJI
oUXJIOpMeTaHa KaxIObM pa3 UM o0bedMHeHHHEe OpTlaHMuecKMe SKCTPaKTH
npoMelBaau nOBaxnel 10 mu dochbaTHOoTo Oydepa KaxOwit pasz, CYIWUIU U
yhnapmpaJgu nJocyxa. OCTaAaTOK pacTBOpSAIM B 60 MJI TOJIyoJa, OXJaxIaJu
o 0°C u »sKCTparMpoBalM TpeMd HopuMaMu 1o 50 M XOJIOOHOTO
kKapboHaTHOTO Oydepa 9,5 pH. BOIOHEE 3KCTPakKTH »OoBOOMIM OO pPH 3
bochopHOM KUCJIOTOM U BKCTPATMpPOBalM MATbL HOopluaMu 110 40 M
xJIopodopMa, KOTOpPHE 3aTeM OoO0BLeOIuHAIN, CymmiIM ¥ yHOapuBaJu
mjocyxa. OcTaToK oummaJm KOJIOHOUHOM XpoMaToTpaduen C
MCIIOJIb30BaHreM 25% cMecu osTuialleTaT/TekcaH ¢ HoJydeHmeM 1,9 T
BeTa-keTozdMupa (39%).

17-(1, 5—-oumeTminrexcwui) —10, 13-gmuMe TUII-
2,3,4,7,8,9,10,11,12,13,14,15,16,17-Terpanekarugpo-1H-
IUMKJIONeHTa [a] peHaHTpeH— 3-UIJIOBEMU 30mp [6— (3—TuOopokcu—4-
TUOPOKCUME TUJINIUPPOJIUANH-1~1JI) —6—-0KCOTeKCUJI] KapOaMMHOBOM KMCJIOTH

AF
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AK
MeTaHoJ (2 wMJI) noB0aBJIANM IO KallJIAM Ha IIPpOTSXeHuM Iepmona 1
yaca K HaTrpeBaeMOM B koJi®e C OOpaTHEM XOJOOAMJILHMKOM CMecu OeTa-
keTomdupa AE (1,5 7, 2,2 mMonbs) M Gopruipuna HaTtpusa (0,226 1, 6
MMOJIbE) B TeTparuipodypaHe (10 wmi) . IllepeMemmBaHMe [IPOLOJIKAJIU IIPU
TeMllepaType IOedjerMauun B TedeHMe 1 uyaca. [lociie oxJjlaxngeHMs IO

KOMHAaTHOM TeMlepaTyph Inobarjasiau 1 w HC1 (12,5 MjI) M 5Ty CMech

DKCTparnpoBaln 2TMIIalle TaTOM (3x40 MII) . OB BenVHeHHHM
STUJIalleTaTHHEIM CJIOM CYyNMJIM Hal ©Oe3BOOHEM CyJbdaToM HaTpUa U
KOHLEHTPUPOBRAJIM B BakyyMe C I[IOJIydeHMeM [pOoOyKTa, KOTOPHM
OUMIAJIM KOJIOHOUHOM xpoMaToTpadmert (10% MeOH/CHCliz) (89%).

17-(1, 5—gumeTunrexcui) —10, 13-gmume TUII-
2,3,4,7,8,9,10,11,12,13,14,15,16,17-Terpanekarugpo-1H-
HMKJIoNeHTa [a] beHaHTPeH— 3-UJIOBEM 20mp (6—-{3-[Buc-(4-
METOKCHOeHM) eHMIIME TOKCUME TIJI] —4 - TUIPOKCUNIUPPOOUONH- 1 -1JI} —6—
OKCOTEeKCWJI) KapBaMMHOBOM KUCJIOTH AG

OCHs

Inon AF (1,25 1, 1,994 wMoJib) CymnaM yhIapuBaHMeM C
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oupuanMHOM (2x5 ™MJI) B BakyyMe. HoGaBiagaam ©OesBOOHBM IOMpuIMH (10
min) wu 4,4’ —guMerTokcuTpuTHIxJopmn (0,724 10, 2,13 MMOJB) IIpU
IepeMellMBaHUKM. OTY peakKLMi OPOBOOWUIIM IIPpM KOMHATHOM TeMIepaType
B TeueHMe HOUMI. Peakuuo Tacuin nobaBJIeHUEM MeTaHoJa.
PeaKUMOHHYI CMeChb KOHLEHTPMPpOBaJM B BakKyyMe M K OCTaTKy
no®aBianan OuxjopMeTaH (50 M) . OpraHMUECKUN CJIOM HOpoMHBau 1 M
BOOHEIM OMkKapOoHATOM HaTpua. OplaHMUecKuM CJOM CymMIM Hamnd
0e3BOOHEIM CyJibGaTOM HaTpud, OUILTPOBaIM WM KOHILEHTPUPOBAJN.
OCTaBMUNMCA NUPUAOVH YIaJAIM YIapUBaHMEM C TOJYOJIOM. HeouumeHHHM
NPOOYyKT OuMIalIM KOJIOHOUHOM XpoMaToTrpaduelrn (2% MeOH/xJjopodopM,
Rf=0,5 B 5% MeOH/CHCls) (1,75 r, 95%).

MoHo- (4-[6uc—- (4-MeTOoKCUDEHMII) PeHUIIMeTOKCHUMeTHII] —1—-{6-[17-
(1, b—oumeTmnrexkcui) —10, 13-gumMe TmII—
2,3,4,7,8,9,10,11,12,13,14,15,16,17-Terpanekarugpo-1H-
LUMKJIOIIeHTa [a] peHaHTpeH-3—
WMJIOKCUKaAPOOHWUIIAMUHO | TeKCAaHOWJI } IUPPOJIUAMH— 3-MUJIOBLIM ) 20mp

SAHTAPHOM KMUCJIOTH AH

H3CO O
o
HOMO CH20 O
0 Z X OCH
N

O)\/\/\/——HN\H/O

)

AH
CoemnmHenue AG (1,0 o, 1,05 MMOJIB) CMemMBaJIM C SHTAPHBEM
aurugpugom (0,150 r», 1,5 mmons) m DMAP (0,073 o, 0,6 MMOJB) U
cymuyM B Bakyyme Ipu 40°C B TeueHMe HOUM. DITY CMeCh PacCTBOPAIMU
B 0e3BOIHOM IOuUxXJIOp3TaHe (3 MiI), npobaBaanu TpusTtuiaammH (0,318 1,
0,440 My, 3,15 MMOJIBE) M 2TOT PACTBOP IIepeMemMBajM IIPpM KOMHAaTHOM

TeMIlepaType B aTMochdepe aproHa B TeueHre 16 uUYacoB. 3aTeM eTro
paz3baBiasaan IuxJopMeTaHoM (40 MJI) M TIIPOMBEIBAJIM OXJIaXIeHHOM Ha
JIbOY BOIHOM JIMMOHHOM KMcJoToM (5 macc.%, 30 myi) m Bomom (2x20

MiI) . OpraHuUuecKywon ¢aszy CymuiIM Hal O0e3BOOHEIM CyJibOaToM HaTpUd U

KOHLEeHTpUpOoBaJiM OocyxXa. OCTaTOK MCIIOJBE30BaJiM B TaKOM BMUIEe IOJIA
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cilemgyomel cTanum.

IepBaTU30BaHHEM XoJecTepuHoM CPG AI

] H3CO O O
HNWOZ_SCHQO O

OCH
N 3

O)\/\/\/HN\H/O

0]

Al

CykumHaT AH (0,254 1, 0,242 MMOJIE) pPacTBOPAJIM B CMECHU
IUXJIOpMeTaH/aleToHUTPMJI (3:2,3 M) . K sToMy pacTBOPY IOOOaBJIAIU
nocjenorarejJpHo DMAP (0,0296 1, 0,242 MMOJNB) B alleTOHUTPUJIIE
(1,25 wi), 2,2" —nuTno-0muc— (5—HUTPONUPUINVH) (0,075 r, 0,242
MMOJIb ) B CMeCH aleTOHUTPUI/IUXJIOpSTaH (3:1, 1,25 wI). K
[IOJIYYEHHOMY PacTBoOpy nobaBiasanm TpupenundocomH (0,064 1m, 0,242
MMOJIB) B aueToHuTpuie (0,6 ™). PeakKlUMOHHasd CMechk IOpuobOpeTalia
APKYIO OPaHXEBYIO OKpacKy. SToT pacTBop KpaTKOBPEMEeHHO
BCTpAXMUBAJIM C  MCIOJB30BaHMEM PYYHOTO IlIeMKepa (5 wmHYT) .
OobGaBiyanu ajJgkujlaMuH-CPG ¢ pgjamuHHOM Lensio (LCAA-CPG) (1,5 o, 61
MM) . STy CYCIEeH3MK BCTPAXUBAJIU B TeueHue 2  4YacoB. CPG

duIIBETPOBAJIM Uepe3s BOPOHKY C QUIBTPOM M3 CIEeKIel'oCHa CTeKJa U

IIPOMEIB aJIr IIoCcJjienoBaTeJIbEHO aumueTOHMUTPUMIIOM, IMXJIOpMeTaHOM n
9®MpOM. HenpopeaPMpOBaBmme aAMVHOTI'PYIIITEI MacCKMpOBaJlrt C
VICIIOJIb30BaHMeEM CMeClH yKCVCHHﬁ aHPMHpMH/HMpMHMH. T[ToJIydeHHYIO

Harpy3ky CPG M3MepsjiM C MCIOJIb30BaHMEM U3MepPeHMsS YO-IIOTJIOmEeHM

(37 mM/1) .

CuHTEe?s siRNA, HeCYIInX TPYIILY fucoeumgaM1uIa 5/-12-
OOIEeKAaHOBOW KMCJIOTH (3Oechb Ha3zwBaeMybo "5/ -C32-") wium rpynmny 5’ -
XOJIECTEPUH-TIPOMBBOIHOTO (3gecob Ha3bBaeMylo "5’ -Xomn-"),

BRIIIOJIHAJIM, Kak oIMcaHo B WO 2004/065601, =a MCKJIOUEHMEM TOTO,
UTO, IJA XOJIECTEPUMH-TIPOM3BONHOTO, CTaIMK OKMCJIJIEHMS BHIIOJHSJIN C
MCIIOJIL30BaHMEM peareHTa Beaucade @OJg BBeOeHUMS GoCchopOoTHMOaTHOM
CBA3U Npu 5’ —KOHIle OoJIMIOMepa HYKJIEMHOBOMW KMCJIOTEH.
[IocJIemoOBaTEeJIbHOCTY HYKJIEMHOBBEIX KUCIJIOT IIPeICTaBJIEHEL HMXe C

VMCIIOJIE3OBaHMEM CTaHHapTHOﬁ HOMEHKIIAaTYPERI n, KOHKPETHO,
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abbpeBraTyp TabaMUBE 1.
Tabmuiia 1
ABOpeBUATYPH HYKJIEOTUIOHHX MOHOMEPOB, MCIIOJIE3YEMHE B
OpencTaBJIeHUM [IOCJIeOOBATEeJILHOCTENM HYKJIEMHOBEIX KMCJOT. IOJDKHO
OBITE I[IOHATHO, UYTO STU MOHOMEPEH, KOI'Ia OHU MIPUCYTCTBYIT B

OJIMTOHYKJIEOTHUIE, B3aMMOCBA3aHHE 5’ -3’ -pochonn>dUpPHEIMA CBS3IMU

A6BpeBrUaTypa Hyxieornn (HYKJICOTUIH)

A ameHo3MH-3’ —dpochaT

C uuTuauH-3’ —pochaT

G IyaHo3uH-3’ —pocdaT

T S5-MeTuaypuomuH-3’ -pocharT

U ypuinH-3' —gocdar

N Jmodom HywkJeoTun (G, A, C mim T)

a 2" -0-MeTHJlaneHo3MH-3’ —docohaT

C 2" =0-MeTMIUUTUIVMH- 3’ —dochaT

g 2’ -O-MeTMJITyaHo3MH-3' —pocoarT

u 2" =0-MeTunypunmuH-3’ —dpocoaT

dT 2" -0-pe3okCcUTUMUIVH- 3 —pochaT

sT; sdT 2" —mes30oKCUTUMUIMH-5" —pochaT-dpochopoTroarT

MpuMep 2A. KoHcTpyupoBaHMe S1iRNA TTR

TPaHCKPUIITEL

KoHCcTpynpoBaHMueE S1RNA (KOpOTKOM nHTepbepupymen PHK)
OPOBOOWIM OJIA MIeHTHOMKauuM siRNA, Oopaxailmyx I'eH TpaHCTUpeTHHa
n3 yeJIOBEKaA (cuMBOJI TTR) " KPBICH (cuMBOJI Ttr) . 3TO
KOHCTpyMUpOBaHMe wucrnojb30Bajo TTR-TpaHckpunTer NM 000371.2 (SEQ
ID NO:1329) (ueyoBerka) m NM 012681.1 (SEQ ID NO:1330) (KpEHICH)
n3 NCBI Refseq collection. 5T sSiRNA-OYIIJIEKCHEH KOHCTPYMPOBAJIU C
100% MOeHTMUHOCTBI OTHOCUTEJIBHO MX COOTBEeTCTBYHMIMX I'eHOB TTR.

KoHCTpYMPOBAHME UM IpelcKa3aHMe CHeuMduuHoCcTM S1iRNA

[lpencrazaHHYo CHeUnOUUHOCTE BCeEX BO3MOXHEIX 19-mepoB
onpeneyanmu o1 KaxIgon IIOCJIeIOBAaTEJIEHOCTHA . 3THU SiRNA TTR
VCIOJIE30BaJ M B OOMMPHOM IIOMCKe IIPOTUB TPaHCKPUIITOM UeJIOBeKa U
KPEICHL (ompenesideMex kKak Hab®op NM u XM sammcert B NCBI Refseq
set) C MCHIOJIE30BaHMeM aJjiropuTMa FASTA., 3aTeM MCIIOJIbE30BaJIA

Python script OfftargetFasta.py’ s [NoOBepraHUs JeKCUUIeCKOMY



94

aHaJIuz3y DSTHUX COMNOCTaBJEHUNM U TeHepupoBaHMA OlleHku (Oajjia) Ha
OCHOBAHUM TIIOJIOKEHUS ¥ KOJMUEeCTBa OMUOOUHHIX CHAPUBAHUM MeXIy
5ToM S1iRNA w® JoOHM [DOTEeHUMAJILHEIM HaxoOAmMMcS  ‘BHe  MuUmeHu'’
TPaHCKPUIITOM. CLinY OLLeHKY ‘BHe MUmeHm'’ B3BellMBanT oJis
IOOUepPKMBAHUSA pPasJMuMi B ‘BaTpaBouHoM’ yuacToke »TuxX SiRNA, B
IIOJIOXEeHUSIX 2-9 oT b5/-KoHIIa 2ToM MoJekyJin. OlLeHKYy ‘BHe MumeHu'
PacCUMTHBALT CcJelylmuM o0pa30M: OmMMOOUHEIM CIapMBaHMAM MEeXIy
oJIMTO  (OJIMTOHYKJIEOTHMIOM) ¥ TPaHCKPUIITOM IIpMCBaMBaKRT MTPadH.
OmmMBoUYHOMY CIapMBaHMI B 3aTPaBOYHOM YydacCTKe B IIOJIOXeHUAx 2-9
2TOTO OJIMI'O HaszsHauvaeTcd mTpad 2,8; ommMOOUHHEM CIapMBaHMAM B
ONPeONoJIOXUTENIEHEX calTax pacmenyeHus 10 m 11 Ha3HadaeTcsda mTpad
1,2, a omuOOUHEIM CIapMBaHMAM B I[OJIOXeHMAx 12-19 mrpad 1.
OmMOOUHHE CHapMBaHMA B IIOJIOKEHMM 1 He YUMTHBAKTCH. 3aTeM OIlLIeHKY
‘BHe MUmeHM’' @OJIS KaXIoM IIapbkl OJUIO-TPaHCKPUIIT pPacCUMTHBAIT
CYMMMPOBaHMEM MTPpad®oB =a OWMOOUHEE CIapUBaHUA. 3aTeM ONpelesidnT
CaMyl HM3KYK OILEHKY ‘BHe MHUIIEHM' M3 BCeX IIap OJIUTO-TPaHCKPUIIT U
VCIOJbE3YIT ee B IocJenynleM COpTMHTe oJuro. 00e 1enu siRNA
OTHOCHAT K KaTeropum CIIeUUPUUHOCTHU B COOTBETCTBUU C
pacCuMTaHHEMM OlleHKaMM: OILleHKa BHIIe 3 XapaKTepusyeT UuX Kak
BEHICOKO CIleludprueckme, OLleHKa 3 KaK CIHeUMuMpUUeCKre M MexXny 2,2 U
2,8 Kak yMEpeHHO chHeuuprudeckKue (cpemHecneunudpmudeckKue) . [Tpn
BHOOPE, KaKMe OJIMTOHYKJIEOTHIOH (OJMIC) CHUHTEe3UMPOBaTh, OLIEHKM BHEe
MUIIEHV AaHTWUCMEICJIOBOV LelM KJAaCCHUOMUMPOBAJ M OT BHCOKOM K HUBKOM
u oTobpayn 144 HawJIyumMx (C HaMMeHbIlelM OlLleHKOM BHe MUIEeHM) I1ap
OJIMTO M3 UeJloBeka M 26 HaWJIyullMxX I1ap M3 KPEBCH.

Bribop siRNA-mocJenoBaTeJLHOCTH

B wneJjsoMm, cuHTe3upoBalM 140 CMBICJOBHX M 140 aHTHUCMBICIIOBEX
npou3BeneHHEX U3 TTR uyejoBeka SiRNA-omMro M oOpasOBHBAIM M3 HUX
OYIIJIEKCH . B 1eJIoM, CHUHTEe3UPOBaJIN 26 CMEBEICJIOBEIX " 26
aHTVCMEICJIOBEIX [IPOM3BEOEeHHEX nus TTR KPEICH S1iRNA-OIMTO n
00pasOoBHBAJIM M3 HUX OYIJIEKCH. HYIUJIEKCH, BRKIOUaIMe B Ccebd 5THU
OJIUTO, NpenacTaBJieHH B Tabimiax 2-4 (TTR ueynopeka) M Tabiauiax 5-

7 (TTR KpPEICHI) .
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Tabnuuya 2

MaeHTudukaymoHHble Homepa Ana auPHK TTR yenoBeka

CmoTpuTe Tabnuuy 4 B OTHOLLEHMU NOCNeA0BaTeNLHOCTENR U MOAUUKaLnii
OJSTUrOHYKIEOTUA OB (ONNro).

Homep gynnekca Homep cMbICNOBOro 0nnro  (Homep aHTUCMLICTIOBOrO OMNMO
AD-18243 A-32153 A-32154
AD-18244 A-32155 A-32156
AD-18245 A-32157 A-32158
AD-18246 A-32159 A-32160
AD-18247 A-32163 A-32164
AD-18248 A-32165 A-32166
AD-18249 A-32167 A-32168
AD-18250 A-32169 A-32170
AD-18251 A-32171 A-32172
AD-18252 A-32175 A-32176
AD-18253 A-32177 A-32178
AD-18254 A-32179 A-32180
AD-18255 A-32181 A-32182
AD-18256 A-32183 A-32184
AD-18257 A-32187 A-32188
AD-18258 A-32189 A-32190
AD-18259 A-32191 A-32192
AD-18260 A-32193 A-32194
AD-18261 A-32195 A-32196
AD-18262 A-32199 A-32200
AD-18263 A-32201 A-32202
AD-18264 A-32203 A-32204
AD-18265 A-32205 A-32206
AD-18266 A-32207 A-32208
AD-18267 A-32211 A-32212
AD-18268 A-32213 A-32214
AD-18269 A-32215 A-32216
AD-18270 A-32217 A-32218
AD-18271 A-32219 A-32220
AD-18272 A-32221 A-32222
AD-18273 A-32223 A-32224
AD-18274 A-32225 A-32226
AD-18275 A-32227 A-32228
AD-18276 A-32229 A-32230
AD-18277 A-32231 A-32232
AD-18278 A-32233 A-32234
AD-18279 A-32235 A-32236
AD-18280 A-32237 A-32238
AD-18281 A-32239 A-32240
AD-18282 A-32241 A-32242
AD-18283 A-32243 A-32244
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Homep aynnekca Homep cmeicnioBoro onuro (Homep aHTUCMBICTIOBOrO ONnro
AD-18284 A-32247 A-32248
AD-18285 A-32249 A-32250
AD-18286 A-32251 A-32252
AD-18287 A-32253 A-32254
AD-18288 A-32255 A-32256
AD-18289 A-32259 A-32260
AD-18290 A-32261 A-32262
AD-18291 A-32263 A-32264
AD-18292 A-32265 A-32266
AD-18293 A-32267 A-32268
AD-18294 A-32269 A-32270
AD-18295 A-32271 A-32272
AD-18296 A-32273 A-32274
AD-18297 A-32275 A-32276
AD-18298 A-32277 A-32278
AD-18299 A-32279 A-32280
AD-18300 A-32281 A-32282
AD-18301 A-32283 A-32284
AD-18302 A-32285 A-32286
AD-18303 A-32287 A-32288
AD-18304 A-32289 A-32290
AD-18305 A-32291 A-32292
AD-18306 A-32295 A-32296
AD-18307 A-32297 A-32298
AD-18308 A-32299 A-32300
AD-18309 A-32301 A-32302
AD-18310 A-32303 A-32304
AD-18311 A-32307 A-32308
AD-18312 A-32309 A-32310
AD-18313 A-32311 A-32312
AD-18314 A-32313 A-32314
AD-18315 A-32315 A-32316
AD-18316 A-32319 A-32320
AD-18317 A-32321 A-32322
AD-18318 A-32323 A-32324
AD-18319 A-32325 A-32326
AD-18320 A-32327 A-32328
AD-18321 A-32331 A-32332
AD-18322 A-32333 A-32334
AD-18323 A-32335 A-32336
AD-18324 A-32337 A-32338
AD-18325 A-32339 A-32340
AD-18326 A-32341 A-32342
AD-18327 A-32343 A-32344
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Homep aynnekca Homep cmbicrioBoro onuro  |Homep aHTUCMLICIIOBOMO OfUro
AD-18328 A-32345 A-32346
AD-18329 A-32347 A-32348
AD-18330 A-32349 A-32350
AD-18331 A-32351 A-32352
AD-18332 A-32353 A-32354
AD-18333 A-32355 A-32356
AD-18334 A-32357 A-32358
AD-18335 A-32359 A-32360
AD-18336 A-32363 A-32364
AD-18337 A-32367 A-32368
AD-18338 A-32369 A-32370
AD-18339 A-32371 A-32372
AD-18340 A-32373 A-32374
AD-18341 A-32375 A-32376
AD-18342 A-32379 A-32380
AD-18343 A-32381 A-32382
AD-18344 A-32383 A-32384
AD-18345 A-32385 A-32386
AD-18346 A-32387 A-32388
AD-18347 A-32391 A-32392
AD-18348 A-32393 A-32394
AD-18349 A-32395 A-32396
AD-18350 A-32397 A-32398
AD-18351 A-32399 A-32400
AD-18352 A-32401 A-32402
AD-18353 A-32403 A-32404
AD-18354 A-32405 A-32406
AD-18355 A-32407 A-32408
AD-18356 A-32409 A-32410
AD-18357 A-32411 A-32412
AD-18358 A-32415 A-32416
AD-18359 A-32417 A-32418
AD-18360 A-32419 A-32420
AD-18361 A-32421 A-32422
AD-18362 A-32423 A-32424
AD-18363 A-32427 A-32428
AD-18364 A-32429 A-32430
AD-18446 A-32161 A-32162
AD-18447 A-32173 A-32174
AD-18448 A-32185 A-32186
AD-18449 A-32197 A-32198
AD-18450 A-32209 A-32210
AD-18451 A-32245 A-32246
AD-18452 A-32257 A-32258
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Homep aynnekca Homep cmeicnosoro onuro |HOMep aHTUCMbICTIOBOro Onunro
AD-18453 A-32293 A-32294
AD-18454 A-32305 A-32306
AD-18455 A-32317 A-32318
AD-18456 A-32329 A-32330
AD-18457 A-32361 A-32362
AD-18458 A-32365 A-32366
AD-18459 A-32377 A-32378
AD-18460 A-32389 A-32390
AD-18461 A-32401 A-32402
AD-18462 A-32413 A-32414
AD-18463 A-32425 A-32426

Tabnuuya 3A
[NocnegoBaTenbHOCTU CMbICITIOBLIX M @aHTUCMBICHOBLIX Lenei AuPHK TTR yenoBeka

Llenb: s= cMbIcrioBas; as= aHTUCMbIC0Bas; [MonoXeHME: NONOXEHNE 5’-0CHOBaAHNS Ha TpaHCKpUNnTe

(NM_ 000371.2, SEQ ID NO:1329)

SEQ [ MocnepoBaTensHOCTL © SEQ

lNocnepoBarensHoCTb ID | 3'-AWHYKNEOTUAHBIM BEICTYNOM iD

Llens MonoxeHue (5-3) NO: |(5-3) NO:
S 100 CCGGUGAAUCCAAGUGUCC 1 CCGGUGAAUCCAAGUGUCCNN 281
as 118 GGACACUUGGAUUCACCGG 2 GGACACUUGGAUUCACCGGNN 282
S 11 ACUCAUUCUUGGCAGGAUG 3 ACUCAUUCUUGGCAGGAUGNN 283
as 29 CAUCCUGCCAAGAAUGAGU 4 CAUCCUGCCAAGAAUGAGUNN 284
S 111 AAGUGUCCUCUGAUGGUCA 5 AAGUGUCCUCUGAUGGUCANN 285
as 129 UGACCAUCAGAGGACACUU 6 UGACCAUCAGAGGACACUUNN 286
S 13 UCAUUCUUGGCAGGAUGGC 7 UCAUUCUUGGCAGGAUGGCNN 287
as 31 GCCAUCCUGCCAAGAAUGA 8 GCCAUCCUGCCAAGAAUGANN 288
s 130 AAGUUCUAGAUGCUGUCCG 9 AAGUUCUAGAUGCUGUCCGNN 289
as 148 CGGACAGCAUCUAGAACUU 10 CGGACAGCAUCUAGAACUUNN 290
5 132 GUUCUAGAUGCUGUCCGAG 11 GUUCUAGAUGCUGUCCGAGNN 291
as 150 CUCGGACAGCAUCUAGAAC 12 CUCGGACAGCAUCUAGAACNN 292
s 135 CUAGAUGCUGUCCGAGGCA 13 CUAGAUGCUGUCCGAGGCANN 293
as 153 UGCCUCGGACAGCAUCUAG 14 UGCCUCGGACAGCAUCUAGNN 294
s 138 GAUGCUGUCCGAGGCAGUC 15 GAUGCUGUCCGAGGCAGUCNN 295
as 156 GACUGCCUCGGACAGCAUC 16 GACUGCCUCGGACAGCAUCNN 296
s 14 CAUUCUUGGCAGGAUGGCU 17 CAUUCUUGGCAGGAUGGCUNN 297
as 32 AGCCAUCCUGCCAAGAAUG 18 AGCCAUCCUGCCAAGAAUGNN 298
s 140 UGCUGUCCGAGGCAGUCCU 19 UGCUGUCCGAGGCAGUCCUNN 299
as 158 AGGACUGCCUCGGACAGCA 20 AGGACUGCCUCGGACAGCANN 300
s 146 CCGAGGCAGUCCUGCCAUC 21 CCGAGGCAGUCCUGCCAUCNN 301
as 164 GAUGGCAGGACUGCCUCGG 22 GAUGGCAGGACUGCCUCGGNN 302
s 152 CAGUCCUGCCAUCAAUGUG 23 CAGUCCUGCCAUCAAUGUGNN 303
as 170 CACAUUGAUGGCAGGACUG 24 CACAUUGAUGGCAGGACUGNN 304
s 164 CAAUGUGGCCGUGCAUGUG 25 CAAUGUGGCCGUGCAUGUGNN 305
as 182 CACAUGCACGGCCACAUUG 26 CACAUGCACGGCCACAUUGNN 306
s 178 AUGUGUUCAGAAAGGCUGC | 27 | AUGUGUUCAGAAAGGCUGCNN 307
as 196 GCAGCCUUUCUGAACACAU | 28 | GCAGCCUUUCUGAACACAUNN 308
s 2 CAGAAGUCCACUCAUUCUU | 29 | CAGAAGUCCACUCAUUCUUNN 309
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SEQ | MocnenoBaTenbHOCTb C SEQ

[NocnepoBaTenbHOCTb ID | 3-AWHYKNEOTULHbLIM BbLICTYNOM ID

Llenb | MonoxeHne (5-3) NO: [(5-3) NO:
as 20 AAGAAUGAGUGGACUUCUG 30 AAGAAUGAGUGGACUUCUGNN 310
s 21 GGCAGGAUGGCUUCUCAUC 31 GGCAGGAUGGCUUCUCAUCNN 311

as 39 GAUGAGAAGCCAUCCUGCC 32 GAUGAGAAGCCAUCCUGCCNN 312
s 210 GAGCCAUUUGCCUCUGGGA 33 GAGCCAUUUGCCUCUGGGANN 313

as 228 UCCCAGAGGCAAAUGGCUC 34 UCCCAGAGGCAAAUGGCUCNN 314
s 23 CAGGAUGGCUUCUCAUCGU 35 CAGGAUGGCUUCUCAUCGUNN 315

as 41 ACGAUGAGAAGCCAUCCUG 36 ACGAUGAGAAGCCAUCCUGNN 316
s 24 AGGAUGGCUUCUCAUCGUC 37 AGGAUGGCUUCUCAUCGUCNN 317

as 42 GACGAUGAGAAGCCAUCCU 38 GACGAUGAGAAGCCAUCCUNN 318
s 245 AGAGCUGCAUGGGCUCACA 39 AGAGCUGCAUGGGCUCACANN 319

as 263 UGUGAGCCCAUGCAGCUCU 40 UGUGAGCCCAUGCAGCUCUNN 320
s 248 GCUGCAUGGGCUCACAACU 41 GCUGCAUGGGCUCACAACUNN 321

as 266 AGUUGUGAGCCCAUGCAGC 42 AGUUGUGAGCCCAUGCAGCNN 322
s 25 GGAUGGCUUCUCAUCGUCU 43 GGAUGGCUUCUCAUCGUCUNN 323

as 43 AGACGAUGAGAAGCCAUCC 44 AGACGAUGAGAAGCCAUCCNN 324
s 251 GCAUGGGCUCACAACUGAG 45 GCAUGGGCUCACAACUGAGNN 325

as 269 CUCAGUUGUGAGCCCAUGC 46 CUCAGUUGUGAGCCCAUGCNN 326
s 253 AUGGGCUCACAACUGAGGA 47 AUGGGCUCACAACUGAGGANN 327

as 271 UCCUCAGUUGUGAGCCCAU 48 UCCUCAGUUGUGAGCCCAUNN 328
s 254 UGGGCUCACAACUGAGGAG 49 UGGGCUCACAACUGAGGAGNN 329

as 272 CUCCUCAGUUGUGAGCCCA 50 CUCCUCAGUUGUGAGCCCANN 330
s 270 GAGGAAUUUGUAGAAGGGA 51 GAGGAAUUUGUAGAAGGGANN 331

as 288 UCCCUUCUACAAAUUCCUC 52 UCCCUUCUACAAAUUCCUCNN 332
s 276 UUUGUAGAAGGGAUAUACA 53 UUUGUAGAAGGGAUAUACANN 333

as 294 UGUAUAUCCCUUCUACAAA 54 UGUAUAUCCCUUCUACAAANN 334
s 277 UUGUAGAAGGGAUAUACAA 55 UUGUAGAAGGGAUAUACAANN 335

as 295 UUGUAUAUCCCUUCUACAA 56 UUGUAUAUCCCUUCUACAANN 336
s 278 UGUAGAAGGGAUAUACAAA 57 UGUAGAAGGGAUAUACAAANN 337

as 296 UUUGUAUAUCCCUUCUACA 58 UUUGUAUAUCCCUUCUACANN 338
s 281 AGAAGGGAUAUACAAAGUG 59 AGAAGGGAUAUACAAAGUGNN 339

as 299 CACUUUGUAUAUCCCUUCU 60 CACUUUGUAUAUCCCUUCUNN 340
s 295 AAGUGGAAAUAGACACCAA 61 AAGUGGAAAUAGACACCAANN 341

as 313 UUGGUGUCUAUUUCCACUU 62 UUGGUGUCUAUUUCCACUUNN 342
s 299 GGAAAUAGACACCAAAUCU 63 GGAAAUAGACACCAAAUCUNN 343

as 317 AGAUUUGGUGUCUAUUUCC 64 AGAUUUGGUGUCUAUUUCCNN 344
s 300 GAAAUAGACACCAAAUCUU 65 GAAAUAGACACCAAAUCUUNN 345

as 318 AAGAUUUGGUGUCUAUUUC 66 AAGAUUUGGUGUCUAUUUCNN 346
S 303 AUAGACACCAAAUCUUACU 67 AUAGACACCAAAUCUUACUNN 347

as 321 AGUAAGAUUUGGUGUCUAU 68 AGUAAGAUUUGGUGUCUAUNN 348
s 304 UAGACACCAAAUCUUACUG 69 UAGACACCAAAUCUUACUGNN 349

as 322 CAGUAAGAUUUGGUGUCUA 70 CAGUAAGAUUUGGUGUCUANN 350
s 305 AGACACCAAAUCUUACUGG 71 AGACACCAAAUCUUACUGGNN 351

as 323 CCAGUAAGAUUUGGUGUCU 72 CCAGUAAGAUUUGGUGUCUNN 352
s 317 UUACUGGAAGGCACUUGGC 73 UUACUGGAAGGCACUUGGCNN 353

as 335 GCCAAGUGCCUUCCAGUAA 74 GCCAAGUGCCUUCCAGUAANN 354
s 32 UUCUCAUCGUCUGCUCCUC 75 UUCUCAUCGUCUGCUCCUCNN 355

as 50 GAGGAGCAGACGAUGAGAA 76 GAGGAGCAGACGAUGAGAANN 356
S 322 GGAAGGCACUUGGCAUCUC 77 GGAAGGCACUUGGCAUCUCNN 357

as 340 GAGAUGCCAAGUGCCUUCC 78 GAGAUGCCAAGUGCCUUCCNN 358
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SEQ ([lMocnepnoBarenbHOCTb C SEQ

[NocnepoBaTenbHOCTb ID |3’-AMHYKIEOTMAHLIM BICTYNOM ID

Llens [ Monoxexune (5-3) NO: [(5-3) NO:
s 326 GGCACUUGGCAUCUCCCCA 79 GGCACUUGGCAUCUCCCCANN 359
as 344 UGGGGAGAUGCCAAGUGCC 80 UGGGGAGAUGCCAAGUGCCNN 360
S 333 GGCAUCUCCCCAUUCCAUG 81 GGCAUCUCCCCAUUCCAUGNN 361
as 351 AUGGAAUGGGGAGAUGCCTT | 82 | AUGGAAUGGGGAGAUGCCTTNN | 362
S 334 GCAUCUCCCCAUUCCAUGA 83 GCAUCUCCCCAUUCCAUGANN 363
as 352 UCAUGGAAUGGGGAGAUGC 84 UCAUGGAAUGGGGAGAUGCNN 364
] 335 CAUCUCCCCAUUCCAUGAG | 85 | CAUCUCCCCAUUCCAUGAGNN 365
as 353 CUCAUGGAAUGGGGAGAUG 86 CUCAUGGAAUGGGGAGAUGNN 366
s 336 AUCUCCCCAUUCCAUGAGC 87 AUCUCCCCAUUCCAUGAGCNN 367
as 354 GCUCAUGGAAUGGGGAGAU 88 GCUCAUGGAAUGGGGAGAUNN 368
s 338 CUCCCCAUUCCAUGAGCAU 89 CUCCCCAUUCCAUGAGCAUNN 369
as 356 AUGCUCAUGGAAUGGGGAG 90 AUGCUCAUGGAAUGGGGAGNN 370
s 341 CCCAUUCCAUGAGCAUGCA 91 CCCAUUCCAUGAGCAUGCANN 371
as 359 UGCAUGCUCAUGGAAUGGG 92 UGCAUGCUCAUGGAAUGGGNN 372
s 347 CCAUGAGCAUGCAGAGGUG 93 CCAUGAGCAUGCAGAGGUGNN 373
as 365 CACCUCUGCAUGCUCAUGG 94 CACCUCUGCAUGCUCAUGGNN 374
] 352 AGCAUGCAGAGGUGGUAUU | 95 | AGCAUGCAGAGGUGGUAUUNN 375
as 370 AAUACCACCUCUGCAUGCU | 96 | AAUACCACCUCUGCAUGCUNN 376
s 354 CAUGCAGAGGUGGUAUUCA | 97 | CAUGCAGAGGUGGUAUUCANN 377
as 372 UGAAUACCACCUCUGCAUG | 98 | UGAAUACCACCUCUGCAUGNN 378
s 355 AUGCAGAGGUGGUAUUCAC | 99 | AUGCAGAGGUGGUAUUCACNN 379
as 373 GUGAAUACCACCUCUGCAU | 100 | GUGAAUACCACCUCUGCAUNN 380
5] 362 GGUGGUAUUCACAGCCAAC | 101 | GGUGGUAUUCACAGCCAACNN 381
as 380 GUUGGCUGUGAAUACCACC | 102 | GUUGGCUGUGAAUACCACCNN 382
s 363 GUGGUAUUCACAGCCAACG | 103 | GUGGUAUUCACAGCCAACGNN 383
as 381 CGUUGGCUGUGAAUACCAC | 104 | CGUUGGCUGUGAAUACCACNN 384
] 364 UGGUAUUCACAGCCAACGA | 105 | UGGUAUUCACAGCCAACGANN 385
as 382 UCGUUGGCUGUGAAUACCA | 106 | UCGUUGGCUGUGAAUACCANN 386
S 365 GGUAUUCACAGCCAACGAC | 107 | GGUAUUCACAGCCAACGACNN 387
as 383 GUCGUUGGCUGUGAAUACC | 108 | GUCGUUGGCUGUGAAUACCNN 388
] 366 GUAUUCACAGCCAACGACU | 109 | GUAUUCACAGCCAACGACUNN 389
as 384 AGUCGUUGGCUGUGAAUAC | 110 | AGUCGUUGGCUGUGAAUACNN 390
s 367 UAUUCACAGCCAACGACUC | 111 | UAUUCACAGCCAACGACUCNN 391
as 385 GAGUCGUUGGCUGUGAAUA | 112 | GAGUCGUUGGCUGUGAAUANN 392
s 370 UCACAGCCAACGACUCCGG | 113 | UCACAGCCAACGACUCCGGNN 393
as 388 CCGGAGUCGUUGGCUGUGA | 114 | CCGGAGUCGUUGGCUGUGANN 394
s 390 CCCCGCCGCUACACCAUUG | 115 | CCCCGCCGCUACACCAUUGNN 395
as 408 CAAUGGUGUAGCGGCGGGG | 116 | CAAUGGUGUAGCGGCGGGGNN 396
s 4 GAAGUCCACUCAUUCUUGG | 117 | GAAGUCCACUCAUUCUUGGNN 397
as 22 CCAAGAAUGAGUGGACUUC | 118 | CCAAGAAUGAGUGGACUUCNN 398
s 412 CCCUGCUGAGCCCCUACUC | 119 | CCCUGCUGAGCCCCUACUCNN 399
as 430 GAGUAGGGGCUCAGCAGGG | 120 | GAGUAGGGGCUCAGCAGGGNN 400
s 417 CUGAGCCCCUACUCCUAUU | 121 | CUGAGCCCCUACUCCUAUUNN 401
as 435 AAUAGGAGUAGGGGCUCAG | 122 | AAUAGGAGUAGGGGCUCAGNN 402
s 418 UGAGCCCCUACUCCUAUUC | 123 | UGAGCCCCUACUCCUAUUCNN 403
as 436 GAAUAGGAGUAGGGGCUCA | 124 | GAAUAGGAGUAGGGGCUCANN 404
s 422 CCCCUACUCCUAUUCCACC | 125 | CCCCUACUCCUAUUCCACCNN 405
as 440 GGUGGAAUAGGAGUAGGGG | 126 | GGUGGAAUAGGAGUAGGGGNN 406
s 425 CUACUCCUAUUCCACCACG | 127 | CUACUCCUAUUCCACCACGNN 407
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SEQ [lMocrenoBaTenbHOCTL © SEQ

[NocnepoBaTenbHOCTb ID | 3’-AMHYKIEOTMAHLIM BLICTYNOM ID

Lens [ [lMonoxeHue (5-3) NO: [(5-3) NO:
as 443 CGUGGUGGAAUAGGAGUAG | 128 | CGUGGUGGAAUAGGAGUAGNN 408
S 426 UACUCCUAUUCCACCACGG | 129 | UACUCCUAUUCCACCACGGNN 409
as 444 CCGUGGUGGAAUAGGAGUA | 130 | CCGUGGUGGAAUAGGAGUANN 410
S 427 ACUCCUAUUCCACCACGGC | 131 | ACUCCUAUUCCACCACGGCNN 411
as 445 GCCGUGGUGGAAUAGGAGU | 132 | GCCGUGGUGGAAUAGGAGUNN 412
S 429 UCCUAUUCCACCACGGCUG | 133 | UCCUAUUCCACCACGGCUGNN 413
as 447 CAGCCGUGGUGGARAUAGGA | 134 | CAGCCGUGGUGGAAUAGGANN 414
S 432 UAUUCCACCACGGCUGUCG | 135 | UAUUCCACCACGGCUGUCGNN 415
as 450 CGACAGCCGUGGUGGAAUA | 136 | CGACAGCCGUGGUGGAAUANN 416
S 433 AUUCCACCACGGCUGUCGU | 137 | AUUCCACCACGGCUGUCGUNN 417
as 451 ACGACAGCCGUGGUGGAAU | 138 | ACGACAGCCGUGGUGGAAUNN 418
S 437 CACCACGGCUGUCGUCACC | 139 | CACCACGGCUGUCGUCACCNN 419
as 455 GGUGACGACAGCCGUGGUG | 140 | GGUGACGACAGCCGUGGUGNN 420
S 438 ACCACGGCUGUCGUCACCA | 141 | ACCACGGCUGUCGUCACCANN 421
as 456 UGGUGACGACAGCCGUGGU | 142 | UGGUGACGACAGCCGUGGUNN 422
S 439 CCACGGCUGUCGUCACCAA | 143 | CCACGGCUGUCGUCACCAANN 423
as 457 UUGGUGACGACAGCCGUGG | 144 | UUGGUGACGACAGCCGUGGNN 424
S 441 ACGGCUGUCGUCACCAAUC | 145 | ACGGCUGUCGUCACCAAUCNN 425
as 459 GAUUGGUGACGACAGCCGU | 146 | GAUUGGUGACGACAGCCGUNN 426
] 442 CGGCUGUCGUCACCAAUCC | 147 | CGGCUGUCGUCACCAAUCCHNN 427
as 460 GGAUUGGUGACGACAGCCG | 148 | GGAUUGGUGACGACAGCCGNN 428
s 449 CGUCACCAAUCCCAAGGAA | 149 | CGUCACCAAUCCCAAGGAANN 429
as 467 UUCCUUGGGAUUGGUGACG | 150 | UUCCUUGGGAUUGGUGACGNN 430
] 455 CAAUCCCAAGGAAUGAGGG | 151 | CAAUCCCAAGGAAUGAGGGNN 431
as 473 CCCUCAUUCCUUGGGAUUG | 152 | CCCUCAUUCCUUGGGAUUGNN 432
S 491 CCUGAAGGACGAGGGAUGG | 153 | CCUGAAGGACGAGGGAUGGNN 433
as 509 CCAUCCCUCGUCCUUCAGG | 154 | CCAUCCCUCGUCCUUCAGGNN 434
S 497 GGACGAGGGAUGGGAUUUC | 155 | GGACGAGGGAUGGGAUUUCNN 435
as 515 GAAAUCCCAUCCCUCGUCC | 156 | GAAAUCCCAUCCCUCGUCCNN 436
s 5 AAGUCCACUCAUUCUUGGC | 157 [ AAGUCCACUCAUUCUUGGCNN 437
as 23 GCCAAGAAUGAGUGGACUU | 158 | GCCAAGAAUGAGUGGACUUNN 438
s 508 GGGAUUUCAUGUAACCAAG | 159 | GGGAUUUCAUGUAACCAAGNN 439
as 526 CUUGGUUACAUGAAAUCCC | 160 [ CUUGGUUACAUGAAAUCCCNN 440
s 509 GGAUUUCAUGUAACCAAGA | 161 | GGAUUUCAUGUAACCAAGANN 441
as 527 UCUUGGUUACAUGARAUCC | 162 | UCUUGGUUACAUGAAAUCCNN 442
s 514 UCAUGUAACCAAGAGUAUU | 163 | UCAUGUAACCAAGAGUAUUNN 443
as 532 AAUACUCUUGGUUACAUGA | 164 | AAUACUCUUGGUUACAUGANN 444
s 516 AUGUAACCAAGAGUAUUCC | 165 | AUGUAACCAAGAGUAUUCCNN 445
as 534 GGAAUACUCUUGGUUACAU | 166 | GGAAUACUCUUGGUUACAUNN 446
S 517 UGUAACCAAGAGUAUUCCA | 167 | UGUAACCAAGAGUAUUCCANN 447
as 535 UGGAAUACUCUUGGUUACA | 168 | UGGAAUACUCUUGGUUACANN 448
s 518 GUAACCAAGAGUAUUCCAU | 169 [ GUAACCAAGAGUAUUCCAUNN 449
as 536 AUGGAAUACUCUUGGUUAC | 170 | AUGGAAUACUCUUGGUUACNN 450
S 54 UGCCUUGCUGGACUGGUAU | 171 | UGCCUUGCUGGACUGGUAUNN 451
as 72 AUACCAGUCCAGCAAGGCA | 172 | AUACCAGUCCAGCAAGGCANN 452
s 543 UAAAGCAGUGUUUUCACCU | 173 | UAAAGCAGUGUUUUCACCUNN 453
as 561 AGGUGAAARACACUGCUUUA | 174 | AGGUGAAAACACUGCUUUANN 454
S 55 GCCUUGCUGGACUGGUAUU | 175 | GCCUUGCUGGACUGGUAUUNN 455
as 73 AAUACCAGUCCAGCAAGGC | 176 | AAUACCAGUCCAGCAAGGCNN 456
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SEQ [[lMocnepnoBarenbHOCTb C SEQ

lNocnefoBaTenbHOCTL ID |3’-AMHYKNEOTMAHLIM BbICTYNOM iDp

Llens [ Monoxexune (5-3) NO: [(5-3) NO:
s 551 UGUUUUCACCUCAUAUGCU | 177 | UGUUUUCACCUCAUAUGCUNN 457
as 569 AGCAUAUGAGGUGAAAACA | 178 | AGCAUAUGAGGUGAAAACANN 458
] 552 GUUUUCACCUCAUAUGCUA | 179 | GUUUUCACCUCAUAUGCUANN 459
as 570 UAGCAUAUGAGGUGAAAAC | 180 | UAGCAUAUGAGGUGAAAACNN 460
S 553 UUUUCACCUCAUAUGCUAU | 181 UUUUCACCUCAUAUGCUAUNN 461
as 571 AUAGCAUAUGAGGUGAAAA | 182 | AUAGCAUAUGAGGUGAAAANN 462
] 555 UUCACCUCAUAUGCUAUGU | 183 | UUCACCUCAUAUGCUAUGUNN 463
as 573 ACAUAGCAUAUGAGGUGAA | 184 | ACAUAGCAUAUGAGGUGAANN 464
s 557 CACCUCAUAUGCUAUGUUA | 185 | CACCUCAUAUGCUAUGUUANN 465
as 575 UAACAUAGCAUAUGAGGUG | 186 | UAACAUAGCAUAUGAGGUGNN 466
s 56 CCUUGCUGGACUGGUAUUU | 187 | CCUUGCUGGACUGGUAUUUNN 467
as 74 AAAUACCAGUCCAGCAAGG | 188 | AAAUACCAGUCCAGCAAGGNN 468
] 563 AUAUGCUAUGUUAGAAGUC | 189 | AUAUGCUAUGUUAGAAGUCNN 469
as 581 GACUUCUAACAUAGCAUAU | 190 | GACUUCUAACAUAGCAUAUNN 470
s 564 UAUGCUAUGUUAGAAGUCC | 191 | UAUGCUAUGUUAGAAGUCCNN 471
as 582 GGACUUCUAACAUAGCAUA | 192 | GGACUUCUAACAUAGCAUANN 472
] 566 UGCUAUGUUAGAAGUCCAG | 193 | UGCUAUGUUAGAAGUCCAGNN 473
as 584 CUGGACUUCUAACAUAGCA | 194 | CUGGACUUCUAACAUAGCANN 474
s 57 CUUGCUGGACUGGUAUUUG | 195 | CUUGCUGGACUGGUAUUUGNN 475
as 75 CAAAUACCAGUCCAGCAAG | 196 | CAAAUACCAGUCCAGCAAGNN 476
] 578 AGUCCAGGCAGAGACAAUA | 197 | AGUCCAGGCAGAGACAAUANN 4717
as 596 AUUGUCUCUGCCUGGACUTT | 198 | AUUGUCUCUGCCUGGACUTTNN | 478
] 580 UCCAGGCAGAGACAAUAAA | 199 | UCCAGGCAGAGACAAUAAANN 479
as 598 UUUAUUGUCUCUGCCUGGA | 200 | UUUAUUGUCUCUGCCUGGANN 480
s 607 GUGAAAGGCACUUUUCAUU | 201 | GUGAAAGGCACUUUUCAUUNN 481
as 625 AAUGAAAAGUGCCUUUCAC | 202 | AAUGAAAAGUGCCUUUCACNN 482
] 62 UGGACUGGUAUUUGUGUCU | 203 | UGGACUGGUAUUUGUGUCUNN 483
as 80 AGACACAAAUACCAGUCCA | 204 | AGACACAAAUACCAGUCCANN 484
S 77 GUCUGAGGCUGGCCCUACG | 205 | GUCUGAGGCUGGCCCUACGNN 485
as 95 CGUAGGGCCAGCCUCAGAC | 206 | CGUAGGGCCAGCCUCAGACNN 486
s 79 CUGAGGCUGGCCCUACGGG | 207 CUGAGGCUGGCCCUACGGGNN 487
as 97 CCCGUAGGGCCAGCCUCAG | 208 | CCCGUAGGGCCAGCCUCAGNN 488
s 81 GAGGCUGGCCCUACGGGCA | 209 | GAGGCUGGCCCUACGGGCANN 489
as 99 UGCCCGUAGGGCCAGCCUC | 210 | UGCCCGUAGGGCCAGCCUCNN 490
s 82 AGGCUGGCCCUACGGGCAC | 211 | AGGCUGGCCCUACGGGCACNN 491
as 100 GUGCCCGUAGGGCCAGCCU | 212 GUGCCCGUAGGGCCAGCCUNN 492
S 84 GCUGGCCCUACGGGCACCG | 213 | GCUGGCCCUACGGGCACCGNN 493
as 102 CGGUGCCCGUAGGGCCAGC | 214 CGGUGCCCGUAGGGCCAGCNN 494
s 85 CUGGCCCUACGGGCACCGG | 215 | CUGGCCCUACGGGCACCGGNN 495
as 103 CCGGUGCCCGUAGGGCCAG | 216 | CCGGUGCCCGUAGGGCCAGNN 496
S 87 GGCCCUACGGGCACCGGUG | 217 GGCCCUACGGGCACCGGUGNN 497
as 105 CACCGGUGCCCGUAGGGCC | 218 | CACCGGUGCCCGUAGGGCCNN 498
s 9 CCACUCAUUCUUGGCAGGA | 219 | CCACUCAUUCUUGGCAGGANN 499
as 27 UCCUGCCAAGAAUGAGUGG | 220 | UCCUGCCAAGAAUGAGUGGNN 500
s 90 CCUACGGGCACCGGUGAAU | 221 CCUACGGGCACCGGUGAAUNN 501
as 108 AUUCACCGGUGCCCGUAGG | 222 | AUUCACCGGUGCCCGUAGGNN 502
s 91 CUACGGGCACCGGUGAAUC | 223 | CUACGGGCACCGGUGAAUCNN 503
as 109 GAUUCACCGGUGCCCGUAG | 224 GAUUCACCGGUGCCCGUAGNN 504
s 92 UACGGGCACCGGUGAAUCC | 225 | UACGGGCACCGGUGAAUCCNN 505
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SEQ [[lMocnepnoBarensbHOCTb C SEQ

[NocnepoBaTenbHOCTb ID |3’-AMHYKNEOTMAHLIM BICTYNOM ID

Llens [ [lMonoxeHue (5-3) NO: [(5-3) NO:
as 110 GGAUUCACCGGUGCCCGUA | 226 | GGAUUCACCGGUGCCCGUANN 506
S 93 ACGGGCACCGGUGAAUCCA | 227 | ACGGGCACCGGUGAAUCCANN 507
as 111 UGGAUUCACCGGUGCCCGU | 228 | UGGAUUCACCGGUGCCCGUNN 508
S 97 GCACCGGUGAAUCCAAGUG | 229 | GCACCGGUGAAUCCAAGUGNN 509
as 115 CACUUGGAUUCACCGGUGC | 230 | CACUUGGAUUCACCGGUGCNN 510
S 98 CACCGGUGAAUCCAAGUGU | 231 | CACCGGUGAAUCCAAGUGUNN 511
as 116 ACACUUGGAUUCACCGGUG | 232 | ACACUUGGAUUCACCGGUGNN 512
S 167 UGUGGCCAUGCAUGUGUUC | 233 | UGUGGCCAUGCAUGUGUUCNN 513
as 185 GAACACAUGCAUGGCCACA | 234 | GAACACAUGCAUGGCCACANN 514
S 168 GUGGCCAUGCAUGUGUUCA | 235 | GUGGCCAUGCAUGUGUUCANN 515
as 186 UGAACACAUGCAUGGCCAC | 236 | UGAACACAUGCAUGGCCACNN 516
S 171 GCCAUGCAUGUGUUCAGAA | 237 | GCCAUGCAUGUGUUCAGAANN 517
as 189 UUCUGAACACAUGCAUGGC | 238 | UUCUGAACACAUGCAUGGCNN 518
S 432 UAUUCCACCACGGCUGUCA | 239 | UAUUCCACCACGGCUGUCANN 519
as 449 UGACAGCCGUGGUGGAAUA | 240 | UGACAGCCGUGGUGGAAUANN 520
S 447 GUCAUCACCAAUCCCAAGG | 241 | GUCAUCACCAAUCCCAAGGNN 521
as 465 CCUUGGGAUUGGUGAUGAC | 242 | CCUUGGGAUUGGUGAUGACNN 522
s 115 GUCCUCUGAUGGUCAAAGU | 243 | GUCCUCUGAUGGUCAAAGUNN 523
as 133 ACUUUGACCAUCAGAGGAC | 244 | ACUUUGACCAUCAGAGGACNN 524
s 122 GAUGGUCAARAGUUCUAGAU | 245 | GAUGGUCAAAGUUCUAGAUNN 525
as 140 AUCUAGAACUUUGACCAUC | 246 | AUCUAGAACUUUGACCAUCNN 526
S 139 AUGCUGUCCGAGGCAGUCC | 247 | AUGCUGUCCGAGGCAGUCCNN 527
as 157 GGACUGCCUCGGACAGCAU | 248 | GGACUGCCUCGGACAGCAUNN 528
s 172 CCGUGCAUGUGUUCAGAAA | 249 | CCGUGCAUGUGUUCAGAAANN 529
as 190 UUUCUGAACACAUGCACGG | 250 | UUUCUGAACACAUGCACGGNN 530
S 238 AGUCUGGAGAGCUGCAUGG | 251 | AGUCUGGAGAGCUGCAUGGNN 531
as 256 CCAUGCAGCUCUCCAGACU | 252 | CCAUGCAGCUCUCCAGACUNN 532
S 252 CAUGGGCUCACAACUGAGG | 253 | CAUGGGCUCACAACUGAGGNN 533
as 270 CCUCAGUUGUGAGCCCAUG | 254 | CCUCAGUUGUGAGCCCAUGNN 534
S 33 UCUCAUCGUCUGCUCCUCC | 255 | UCUCAUCGUCUGCUCCUCCNN 535
as 51 GGAGGAGCAGACGAUGAGA | 256 | GGAGGAGCAGACGAUGAGANN 536
S 340 CCCCAUUCCAUGAGCAUGC | 257 | CCCCAUUCCAUGAGCAUGCNN 537
as 358 GCAUGCUCAUGGRAUGGGG | 258 | GCAUGCUCAUGGAAUGGGGNN 538
S 421 GCCCCUACUCCUAUUCCAC | 259 | GCCCCUACUCCUAUUCCACNN 539
as 439 GUGGAAUAGGAGUAGGGGC | 260 | GUGGAAUAGGAGUAGGGGCNN 540
S 431 CUAUUCCACCACGGCUGUC | 261 | CUAUUCCACCACGGCUGUCNN 541
as 449 GACAGCCGUGGUGGAAUAG | 262 | GACAGCCGUGGUGGAAUAGNN 542
s 440 CACGGCUGUCGUCACCAAU | 263 | CACGGCUGUCGUCACCAAUNN 543
as 458 AUUGGUGACGACAGCCGUG | 264 | AUUGGUGACGACAGCCGUGNN 544
] 496 AGGACGAGGGAUGGGAUUU | 265 | AGGACGAGGGAUGGGAUUUNN 545
as 514 ARAUCCCAUCCCUCGUCCU | 266 | AAAUCCCAUCCCUCGUCCUNN 546
s 556 UCACCUCAUAUGCUAUGUU [ 267 | UCACCUCAUAUGCUAUGUUNN 547
as 574 AACAUAGCAUAUGAGGUGA | 268 | AACAUAGCAUAUGAGGUGANN 548
s 559 CCUCAUAUGCUAUGUUAGA | 269 | CCUCAUAUGCUAUGUUAGANN 549
as 577 UCUAACAUAGCAUAUGAGG | 270 | UCUAACAUAGCAUAUGAGGNN 550
s 570 AUGUUAGAAGUCCAGGCAG | 271 | AUGUUAGAAGUCCAGGCAGNN 551
as 588 CUGCCUGGACUUCUAACAU [ 272 | CUGCCUGGACUUCUAACAUNN 552
] 78 UCUGAGGCUGGCCCUACGG | 273 | UCUGAGGCUGGCCCUACGGNN 553
as 96 CCGUAGGGCCAGCCUCAGA | 274 | CCGUAGGGCCAGCCUCAGANN 554
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SEQ | MocnenoBaTenbHOCTb C SEQ

[NocnepgoBaTenbHOCTL ID |3’-AMHYKIEOTMAHLIM BICTYNOM ID

Lenb [ [lMonoxeHue (5-3) NO: [(5-3) NO:
s 87 GGCCCUACGGGCACCGGUG 275 GGCCCUACGGGCACCGGUGNN 555

as 105 CACCGGUGCCCGUAGGGCC 276 CACCGGUGCCCGUAGGGCCNN 556
S 95 GGGCACCGGUGAAUCCAAG 277 GGGCACCGGUGAAUCCAAGNN 557

as 113 CUUGGAUUCACCGGUGCCC 278 CUUGGAUUCACCGGUGCCCNN 558
s 167 CCAUGCAUGUGUUCAGAAA 279 CCAUGCAUGUGUUCAGAAANN 559

as 185 UUUCUGAACACAUGCAUGG 280 UUUCUGAACACAUGCAUGGNN 560
Tabnuya 3B

[NocnegoBaTenbHOCTM CMbICNOBLIX M @aHTUCMbIcnoBbIX Leneh AUPHK TTR vyenoBeka

Llenb: s= cMbicrioBas; as= aHTUCMbICToBas; [onoxeHne: NonoxeHne 5'-0cHoBaHWUA Ha
TpaHckpunte (NM_000371.2, SEQ ID NO:1329)

Llenb Monoxenue |_|OCJ'IEIJ,OBaTenIB::IC():(-I)’;I;IC():M3(-5£‘I,_e33‘§)KCMTVIMI/I/J,I/IHOBI:IM SEQ ID NO:
S 100 CCGGUGAAUCCAAGUGUCCATAT 561
as 118 GGACACUUGGAUUCACCGGATAT 562
S 11 ACUCAUUCUUGGCAGGAUGATAT 563
as 29 CAUCCUGCCAAGAAUGAGUATAT 564
S 111 AAGUGUCCUCUGAUGGUCAATAT 565
as 129 UGACCAUCAGAGGACACUUATAT 566
S 13 UCAUUCUUGGCAGGAUGGCATAT 567
as 31 GCCAUCCUGCCAAGAAUGAATAT 568
S 130 AAGUUCUAGAUGCUGUCCGATAT 569
as 148 CGGACAGCAUCUAGAACUUITAT 570
S 132 GUUCUAGAUGCUGUCCGAGATAT 571
as 150 CUCGGACAGCAUCUAGAACTAT 572
S 135 CUAGAUGCUGUCCGAGGCAdTAT 573
as 153 UGCCUCGGACAGCAUCUAGATAT 574
S 138 GAUGCUGUCCGAGGCAGUCATAT 575
as 156 GACUGCCUCGGACAGCAUCITAT 576
S 14 CAUUCUUGGCAGGAUGGCUATAT 577
as 32 AGCCAUCCUGCCAAGAAUGATAT 578
S 140 UGCUGUCCGAGGCAGUCCUdTAT 579
as 158 AGGACUGCCUCGGACAGCAATAT 580
S 146 CCGAGGCAGUCCUGCCAUCATAT 581
as 164 GAUGGCAGGACUGCCUCGGATAT 582
S 152 CAGUCCUGCCAUCAAUGUGATAT 583
as 170 CACAUUGAUGGCAGGACUGATAT 584
S 164 CAAUGUGGCCGUGCAUGUGATAT 585
as 182 CACAUGCACGGCCACAUUGITAT 586
S 178 AUGUGUUCAGAAAGGCUGCATAT 587
as 196 GCAGCCUUUCUGAACACAUATAT 588
5] 2 CAGAAGUCCACUCAUUCUULTAT 589
as 20 AAGAAUGAGUGGACUUCUGATAT 590
S 21 GGCAGGAUGGCUUCUCAUCATAT 591
as 39 GAUGAGAAGCCAUCCUGCCATAT 592
S 210 GAGCCAUUUGCCUCUGGGAdTAT 593
as 228 UCCCAGAGGCAAAUGGCUCITAT 594
S 23 CAGGAUGGCUUCUCAUCGUATAT 595
as 41 ACGAUGAGAAGCCAUCCUGATAT 596
S 24 AGGAUGGCUUCUCAUCGUCATAT 597
as 42 GACGAUGAGAAGCCAUCCUATAT 598
S 245 AGAGCUGCAUGGGCUCACAATAT 599
as 263 UGUGAGCCCAUGCAGCUCUdTAT 600
S 248 GCUGCAUGGGCUCACAACUATAT 601
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NocnepoBatenbHOCTb € 3'-4€30KCUTUMUANHOBBLIM

Lens | Monoxenne BLICTYNOM (5-3) SEQ ID NO:
as 266 AGUUGUGAGCCCAUGCAGCATAT 602
S 25 GGAUGGCUUCUCAUCGUCUATAT 603
as 43 AGACGAUGAGAAGCCAUCCATAT 604
S 251 GCAUGGGCUCACAACUGAGATAT 605
as 269 CUCAGUUGUGAGCCCAUGCATAT 606
S 253 AUGGGCUCACAACUGAGGAdTAT 607
as 271 UCCUCAGUUGUGAGCCCAUATAT 608
S 254 UGGGCUCACAACUGAGGAGATAT 609
as 272 CUCCUCAGUUGUGAGCCCAJTAT 610
s 270 GAGGAAUUUGUAGAAGGGAJTAT 611
as 288 UCCCUUCUACAAAUUCCUCATAT 612
s 276 UUUGUAGAAGGGAUAUACAJTAT 613
as 294 UGUAUAUCCCUUCUACAAAJTAT 614
s 277 UUGUAGAAGGGAUAUACAAJTAT 615
as 295 UUGUAUAUCCCUUCUACAAJTAT 616
S 278 UGUAGAAGGGAUAUACAAACTAT 617
as 296 UUUGUAUAUCCCUUCUACAJTAT 618
S 281 AGAAGGGAUAUACAAAGUGATAT 619
as 299 CACUUUGUAUAUCCCUUCUJTAT 620
s 295 ARGUGGARAUAGACACCAAJTAT 621
as 313 UUGGUGUCUAUUUCCACUUJTAT 622
s 299 GGAAAUAGACACCAAAUCUATAT 623
as 317 AGAUUUGGUGUCUAUUUCCATAT 624
S 300 GAAAUAGACACCAAAUCUUATAT 625
as 318 AAGAUUUGGUGUCUAUUUCJTAT 626
s 303 AUAGACACCAAAUCUUACUJTAT 627
as 321 AGUAAGAUUUGGUGUCUAUJTAT 628
s 304 UAGACACCAAAUCUUACUGATAT 629
as 322 CAGUAAGAUUUGGUGUCUAATAT 630
s 305 AGACACCAAAUCUUACUGGATAT 631
as 323 CCAGUAAGAUUUGGUGUCUATAT 632
S 317 UUACUGGAAGGCACUUGGCATAT 633
as 335 GCCAAGUGCCUUCCAGUAAATAT 634
S 32 UUCUCAUCGUCUGCUCCUCATAT 635
as 50 GAGGAGCAGACGAUGAGAAITAT 636
S 322 GGAAGGCACUUGGCAUCUCATAT 637
as 340 GAGAUGCCAAGUGCCUUCCATAT 638
S 326 GGCACUUGGCAUCUCCCCAdTAT 639
as 344 UGGGGAGAUGCCAAGUGCCATAT 640
S 333 GGCAUCUCCCCAUUCCAUGATAT 641
as 351 AUGGAAUGGGGAGAUGCCTTATAT 642
S 334 GCAUCUCCCCAUUCCAUGAJTAT 643
as 352 UCAUGGAAUGGGGAGAUGCATAT 644
S 335 CAUCUCCCCAUUCCAUGAGATAT 645
as 353 CUCAUGGAAUGGGGAGAUGATAT 646
S 336 AUCUCCCCAUUCCAUGAGCATAT 647
as 354 GCUCAUGGAAUGGGGAGAUJTAT 648
S 338 CUCCCCAUUCCAUGAGCAUATAT 649
as 356 AUGCUCAUGGAAUGGGGAGATAT 650
S 341 CCCAUUCCAUGAGCAUGCAdTAT 651
as 359 UGCAUGCUCAUGGAAUGGGATAT 652
S 347 CCAUGAGCAUGCAGAGGUGATAT 653
as 365 CACCUCUGCAUGCUCAUGGATAT 654
s 352 AGCAUGCAGAGGUGGUAUUJTAT 655
as 370 AAUACCACCUCUGCAUGCUJTAT 656
s 354 CAUGCAGAGGUGGUAUUCAATAT 657
as 372 UGAAUACCACCUCUGCAUGATAT 658
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NocnepoBaTenbHOCTL € 3'-4€30KCUTUMUANHOBBLIM

Lienb MonoxeHwne BLICTYNOM (5-3) SEQ ID NO:
s 355 AUGCAGAGGUGGUAUUCACATAT 659
as 373 GUGAAUACCACCUCUGCAUJTAT 660
s 362 GGUGGUAUUCACAGCCAACATAT 661
as 380 GUUGGCUGUGAAUACCACCATAT 662
S 363 GUGGUAUUCACAGCCAACGATAT 663
as 381 CGUUGGCUGUGAAUACCACATAT 664
S 364 UGGUAUUCACAGCCAACGAdTAT 665
as 382 UCGUUGGCUGUGAAUACCAATAT 666
S 365 GGUAUUCACAGCCAACGACATAT 667
as 383 GUCGUUGGCUGUGAAUACCATAT 668
s 366 GUAUUCACAGCCAACGACUATAT 669
as 384 AGUCGUUGGCUGUGAAUACATAT 670
S 367 UAUUCACAGCCAACGACUCATAT 671
as 385 GAGUCGUUGGCUGUGAAUAATAT 672
S 370 UCACAGCCAACGACUCCGGATAT 673
as 388 CCGGAGUCGUUGGCUGUGAdTAT 674
S 390 CCCCGCCGCUACACCAUUGATAT 675
as 408 CAAUGGUGUAGCGGCGGGGATAT 676
S 4 GAAGUCCACUCAUUCUUGGATAT 677
as 22 CCAAGAAUGAGUGGACUUCATAT 678
5] 412 CCCUGCUGAGCCCCUACUCATAT 679
as 430 GAGUAGGGGCUCAGCAGGGATAT 680
S 417 CUGAGCCCCUACUCCUAUUATAT 681
as 435 AAUAGGAGUAGGGGCUCAGATAT 682
s 418 UGAGCCCCUACUCCUAUUCATAT 683
as 436 GAAUAGGAGUAGGGGCUCAATAT 684
S 422 CCCCUACUCCUAUUCCACCATAT 685
as 440 GGUGGAAUAGGAGUAGGGGATAT 686
s 425 CUACUCCUAUUCCACCACGATAT 687
as 443 CGUGGUGGAAUAGGAGUAGATAT 688
s 426 UACUCCUAUUCCACCACGGATAT 689
as 444 CCGUGGUGGAAUAGGAGUAATAT 690
S 427 ACUCCUAUUCCACCACGGCATAT 691
as 445 GCCGUGGUGGAAUAGGAGUATAT 692
S 429 UCCUAUUCCACCACGGCUGATAT 693
as 447 CAGCCGUGGUGGAAUAGGAATAT 694
S 432 UAUUCCACCACGGCUGUCGATAT 695
as 450 CGACAGCCGUGGUGGAAUAATAT 696
S 433 AUUCCACCACGGCUGUCGUATIT 697
as 451 ACGACAGCCGUGGUGGAAUITIT 698
S 437 CACCACGGCUGUCGUCACCATAT 699
as 455 GGUGACGACAGCCGUGGUGATAT 700
S 438 ACCACGGCUGUCGUCACCAdTIT 701
as 456 UGGUGACGACAGCCGUGGUATAT 702
S 439 CCACGGCUGUCGUCACCAAATAT 703
as 457 UUGGUGACGACAGCCGUGGATAT 704
S 441 ACGGCUGUCGUCACCAAUCATIT 705
as 459 GAUUGGUGACGACAGCCGUATAT 706
S 442 CGGCUGUCGUCACCAAUCCATAT 707
as 460 GGAUUGGUGACGACAGCCGATAT 708
5] 449 CGUCACCAAUCCCAAGGAACTIT 709
as 467 UUCCUUGGGAUUGGUGACGATAT 710
5] 455 CAAUCCCAAGGAAUGAGGGATAT 711
as 473 CCCUCAUUCCUUGGGAUUGATAT 712
S 491 CCUGAAGGACGAGGGAUGGATAT 713
as 509 CCAUCCCUCGUCCUUCAGGATAT 714
S 497 GGACGAGGGAUGGGAUUUCATAT 715
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NocnepoBatenbHOCTL € 3'-A4€30KCUTUMUANHOBBLIM

Llenb [MNonoxeHue BICTYNOM (5'-3") SEQ ID NO:
as 515 GAAAUCCCAUCCCUCGUCCATAT 716
S 5 AAGUCCACUCAUUCUUGGCATAT 717
as 23 GCCAAGAAUGAGUGGACUUATAT 718
s 508 GGGAUUUCAUGUAACCAAGATAT 719
as 526 CUUGGUUACAUGAAAUCCCATAT 720
s 509 GGAUUUCAUGUAACCAAGAATAT 721
as 527 UCUUGGUUACAUGAAAUCCATAT 722
s 514 UCAUGUAACCAAGAGUAUUATAT 723
as 532 AAUACUCUUGGUUACAUGAATAT 724
S 516 AUGUAACCAAGAGUAUUCCATAT 725
as 534 GGAAUACUCUUGGUUACAUJTAT 726
S 517 UGUAACCAAGAGUAUUCCATAT 727
as 535 UGGAAUACUCUUGGUUACAJTAT 728
S 518 GUAACCAAGAGUAUUCCAUJTAT 729
as 536 AUGGAARUACUCUUGGUUACATAT 730
S 54 UGCCUUGCUGGACUGGUAUATAT 731
as 72 AUACCAGUCCAGCAAGGCAJTAT 732
s 543 UAAAGCAGUGUUUUCACCUJTAT 733
as 561 AGGUGAAAACACUGCUUUAATAT 734
s 55 GCCUUGCUGGACUGGUAUUATAT 735
as 73 ARUACCAGUCCAGCAAGGCATAT 736
s 551 UGUUUUCACCUCAUAUGCUJTAT 737
as 569 AGCAUAUGAGGUGAARARCAATAT 738
s 552 GUUUUCACCUCAUAUGCUAJTAT 739
as 570 UAGCAUAUGAGGUGAAAACATAT 740
s 553 UUUUCACCUCAUAUGCUAUATAT 741
as 571 AUAGCAUAUGAGGUGAAAAATAT 742
S 555 UUCACCUCAUAUGCUAUGUATAT 743
as 573 ACAUAGCAUAUGAGGUGAAJTAT 744
s 557 CACCUCAUAUGCUAUGUUAJTAT 745
as 575 UAACAUAGCAUAUGAGGUGATAT 746
s 56 CCUUGCUGGACUGGUAUUUATAT 747
as 74 AAAUACCAGUCCAGCAAGGATAT 748
s 563 AUAUGCUAUGUUAGAAGUCATAT 749
as 581 GACUUCUAACAUAGCAUAUATAT 750
S 564 UAUGCUAUGUUAGAAGUCCATAT 751
as 582 GGACUUCUAACAUAGCAUAJTAT 752
S 566 UGCUAUGUUAGAAGUCCAGATAT 753
as 584 CUGGACUUCUAACAUAGCAJTAT 754
s 57 CUUGCUGGACUGGUAUUUGATAT 755
as 75 CAAAUACCAGUCCAGCAAGATAT 756
s 578 AGUCCAGGCAGAGACAAUACTAT 757
as 596 AUUGUCUCUGCCUGGACUTTATAT 758
s 580 UCCAGGCAGAGACAAUARAQTAT 759
as 598 UUUAUUGUCUCUGCCUGGAJTAT 760
s 607 GUGAAAGGCACUUUUCAUUATAT 761
as 625 ARUGABRAAGUGCCUUUCACATAT 762
s 62 UGGACUGGUAUUUGUGUCUJTAT 763
as 80 AGACACAAAUACCAGUCCAATAT 764
s 77 GUCUGAGGCUGGCCCUACGATAT 765
as 95 CGUAGGGCCAGCCUCAGACATAT 766
s 79 CUGAGGCUGGCCCUACGGGATAT 767
as 97 CCCGUAGGGCCAGCCUCAGATAT 768
5] 81 GAGGCUGGCCCUACGGGCAATAT 769
as 99 UGCCCGUAGGGCCAGCCUCATAT 770
S 82 AGGCUGGCCCUACGGGCACATAT 771
as 100 GUGCCCGUAGGGCCAGCCUATAT 772
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NocnepoBaTenbHOCTL € 3'-4€30KCUTUMUANHOBBLIM

Llenb MonoxeHune BLICTYNOM (5-3) SEQ ID NO:
5] 84 GCUGGCCCUACGGGCACCGATAT 773
as 102 CGGUGCCCGUAGGGCCAGCATAT 774
S 85 CUGGCCCUACGGGCACCGGATAT 775
as 103 CCGGUGCCCGUAGGGCCAGATAT 776
S 87 GGCCCUACGGGCACCGGUGATAT 777
as 105 CACCGGUGCCCGUAGGGCCATAT 778
S 9 CCACUCAUUCUUGGCAGGAATAT 779
as 27 UCCUGCCAAGAAUGAGUGGATAT 780
s 90 CCUACGGGCACCGGUGAAUATAT 781
as 108 AUUCACCGGUGCCCGUAGGATAT 782
S 91 CUACGGGCACCGGUGAAUCATAT 783
as 109 GAUUCACCGGUGCCCGUAGATAT 784
S 92 UACGGGCACCGGUGAAUCCATAT 785
as 110 GGAUUCACCGGUGCCCGUAATAT 786
S 93 ACGGGCACCGGUGAAUCCAATAT 787
as 111 UGGAUUCACCGGUGCCCGUATAT 788
S 97 GCACCGGUGAAUCCAAGUGATAT 789
as 115 CACUUGGAUUCACCGGUGCATAT 790
S 98 CACCGGUGAAUCCAAGUGUATAT 791
as 116 ACACUUGGAUUCACCGGUGATAT 792
s 167 UGUGGCCAUGCAUGUGUUCATAT 793
as 185 GAACACAUGCAUGGCCACAATIT 794
5] 168 GUGGCCAUGCAUGUGUUCAATAT 795
as 186 UGAACACAUGCAUGGCCACATIT 796
S 171 GCCAUGCAUGUGUUCAGAAATAT 797
as 189 UUCUGAACACAUGCAUGGCATAT 798
S 432 UAUUCCACCACGGCUGUCAATAT 799
as 449 UGACAGCCGUGGUGGAAUAATAT 800
S 447 GUCAUCACCAAUCCCAAGGATAT 801
as 465 CCUUGGGAUUGGUGAUGACATAT 802
S 115 GUCCUCUGAUGGUCAAAGUATAT 803
as 133 ACUUUGACCAUCAGAGGACATAT 804
S 122 GAUGGUCAAAGUUCUAGAUATAT 805
as 140 AUCUAGAACUUUGACCAUCATAT 806
S 139 AUGCUGUCCGAGGCAGUCCATAT 807
as 157 GGACUGCCUCGGACAGCAUATAT 808
S 172 CCGUGCAUGUGUUCAGAAAJTAT 809
as 190 UUUCUGAACACAUGCACGGATAT 810
s 238 AGUCUGGAGAGCUGCAUGGATAT 811
as 256 CCAUGCAGCUCUCCAGACUJTAT 812
S 252 CAUGGGCUCACAACUGAGGATAT 813
as 270 CCUCAGUUGUGAGCCCAUGATAT 814
S 33 UCUCAUCGUCUGCUCCUCCATAT 815
as 51 GGAGGAGCAGACGAUGAGAATAT 8l6
S 340 CCCCAUUCCAUGAGCAUGCATAT 817
as 358 GCAUGCUCAUGGAAUGGGGATAT 818
5] 421 GCCCCUACUCCUAUUCCACATAT 819
as 439 GUGGAAUAGGAGUAGGGGCATAT 820
5] 431 CUAUUCCACCACGGCUGUCATAT 821
as 449 GACAGCCGUGGUGGAAUAGATAT 822
s 440 CACGGCUGUCGUCACCAAUITAT 823
as 458 AUUGGUGACGACAGCCGUGATAT 824
s 496 AGGACGAGGGAUGGGAUUUATAT 825
as 514 AAAUCCCAUCCCUCGUCCUATAT 826
s 556 UCACCUCAUAUGCUAUGUUJTAT 827
as 574 AACAUAGCAUAUGAGGUGAATAT 828
s 559 CCUCAUAUGCUAUGUUAGAATAT 829
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Llens Honoxene HOCHEAOBaTEJ'II;:IC():(-I:;zc()3M3(-5/:‘|,_eé:i‘§)KCVITVIMVI/:I,I/IHOBI:IM SEQ ID NO:
as 577 UCUAACAUAGCAUAUGAGGATAT 830
S 570 AUGUUAGAAGUCCAGGCAGATAT 831
as 588 CUGCCUGGACUUCUAACAUATAT 832
S 78 UCUGAGGCUGGCCCUACGGATAT 833
as 96 CCGUAGGGCCAGCCUCAGAJTAT 834
S 87 GGCCCUACGGGCACCGGUGATAT 835
as 105 CACCGGUGCCCGUAGGGCCATAT 836
S 95 GGGCACCGGUGAAUCCAAGATAT 837
as 113 CUUGGAUUCACCGGUGCCCATAT 838
S 167 CCAUGCAUGUGUUCAGAAAJATAT 839
as 185 UUUCUGAACACAUGCAUGGATAT 840
Tabnuuya 4

XuMuyeckn MognULMpPOBaHHbLIE NOCNEA0BATENBLHOCTU CMbICIIOBbLIX M @HTUCMbICIIOBBIX
uenen auPHK TTR yenoBeka

CmoTpuTe Tabnuuy 2 B OTHOLLEHUM HOMepa Aynriekca. Llenb: s= cmbicrioBas; as=
aHTUCMbIcroBag, [onoxeHne: nonoxeHne 5-ocHoBanma Ha TpaHckpunTe (NM_000371.2, SEQ
ID NO:1329)

Llenb Homep onuro | MNonoxeHne MNocnepoBaTtensHoOCTh (5-3) SEQ ID NO:
S A-32153 100 ccGGUGAAuUccAAGuUGuccdTdT 841
as A-32154 118 GGACACUUGGAUUCACCGGATIT 842
S A-32155 11 AcucAuucuuGGcAGGAUGdTdT 843
as A-32156 29 cAUCCUGCCcAAGAAUGAGUATAT 844
S A-32157 111 AAGuGuccucuGAUGGuUcAdTdT 845
as A-32158 129 UGACCAUCAGAGGACACUUATIT 846
S A-32163 13 ucAuucuuGGCcAGGAUGGcdTdT 847
as A-32164 31 GCcAUCCUGCCcAAGAAUGAdTIT 848
S A-32165 130 AAGuucuAGAuGcuGuccGdTdT 849
as A-32166 148 CGGACAGCAUCUAGAACUUATIT 850
S A-32167 132 GuucuAGAUGcuGuccGAGATdAT 851
as A-32168 150 CUCGGACAGCAUCUAGAACATIT 852
S A-32169 135 cUAGAUGCcUGUCCGAGGCAdTAT 853
as A-32170 153 UGCCUCGGACAGCAUCUAGATAT 854
S A-32171 138 GAUGcUuGUCccGAGGCcAGUcdTdT 855
as A-32172 156 GACUGCCUCGGACAGCAUCATAT 856
S A-32175 14 cAUUCUUGGCAGGAUGGcudTdT 857
as A-32176 32 AGCcAUCCUGCcAAGAAUGITAT 858
S A-32177 140 uGcuGuccGAGGcAGuccudTdT 859
as A-32178 158 AGGACUGCCUCGGACAGCAdTAT 860
S A-32179 146 ccGAGGcAGuccuGecAucdTdT 861
as A-32180 164 GAUGGCAGGACUGCCUCGGATAT 862
S A-32181 152 cAGuccuGccAucAAUGUGATAT 863
as A-32182 170 CcACAUUGAUGGCAGGACUGATAT 864
S A-32183 164 cAAUGUGGCccGUGCAUGUGATAT 865
as A-32184 182 CACAUGCACGGCCcACAUUGATAT 866
S A-32187 178 AuGuGUUCAGAAAGGcuGcdTdT 867
as A-32188 196 GCcAGCCUUUCUGAACACAUATIT 868
S A-32189 2 cAGAAGuccAcucAuucuudTdT 869
as A-32190 20 AAGAAUGAGUGGACUUCUGATT 870
S A-32191 21 GGCcAGGAuUGGcuucucAucdTdT 871
as A-32192 39 GAUGAGAAGCCAUCCUGCCATIT 872
S A-32193 210 GAGccAuuuGccucuGGGAdTdAT 873
as A-32194 228 UCCcAGAGGCAAAUGGCUCATIT 874
S A-32195 23 CcAGGAUGGcuucucAucGudTdT 875
as A-32196 41 ACGAUGAGAAGCCAUCCUGITdT 876
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Llenb Homep onuro | MNonoxeHne [NocnepoBaTeneHoCTh (5'-3) SEQ ID NO:
S A-32199 24 AGGAuGGcuucucAucGucdTdT 877
as A-32200 42 GACGAUGAGAAGCCAUCCUATIT 878
S A-32201 245 AGAGCcUGCcAUGGGcucAcAdTdT 879
as A-32202 263 UGUGAGCCcAUGCAGCUCUdTIT 880
S A-32203 248 GcuGcAuGGGcucAcAAcudTdT 881
as A-32204 266 AGUUGUGAGCCcAUGCAGCATdT 882
S A-32205 25 GGAuGGcuucucAucGucudTdT 883
as A-32206 43 AGACGAUGAGAAGCCAUCCATIT 884
S A-32207 251 GcAUGGGcUucACAACUGAGATdT 885
as A-32208 269 CUcCAGUUGUGAGCCcAUGCATAT 886
S A-32211 253 AuGGGCcUucACAACUGAGGATAT 887
as A-32212 271 UCCUcCAGUUGUGAGCCcAUdTAT 888
S A-32213 254 UGGGCcUucACAACUGAGGAGATAT 889
as A-32214 272 CUCCUcCAGUUGUGAGCCcAdTIT 890
S A-32215 270 GAGGAAUUUGUAGAAGGGAdTIT 891
as A-32216 288 UCCCUUCUACAAAUUCCUCATAT 892
S A-32217 276 UUUGUAGAAGGGAUAUACATIT 893
as A-32218 294 UGUAUAUCCCUUCUACAAATIT 894
S A-32219 277 UUGUAGAAGGGAUAUACAALTIT 895
as A-32220 295 UUGUAUAUCCCUUCUACAAdTIT 896
S A-32221 278 UGUAGAAGGGAUAUACAAALTIT 897
as A-32222 296 UUUGUAUAUCCCUUCUACAdTIT 898
S A-32223 281 AGAAGGGAUAUACAAAGUGITT 899
as A-32224 299 cACUUUGUAUAUCCCUUCUATAT 900
S A-32225 295 AAGUGGAAAUAGACACCAAITT 901
as A-32226 313 UUGGUGUCUAUUUCCACUUATAT 902
S A-32227 299 GGAAAUAGAcCAccAAAucudTdT 903
as A-32228 317 AGAUUUGGUGUCUAUUUCCATAT 904
S A-32229 300 GAAAUAGAcCAccAAAucuudTdT 905
as A-32230 318 AAGAUUUGGUGUCUAUUUCATAT 906
S A-32231 303 AuAGAcAccAAAucuuAcudTdT 907
as A-32232 321 AGUAAGAUUUGGUGUCuUAUTAT 908
S A-32233 304 UAGAcCAccAAAUCUUACUGATdAT 909
as A-32234 322 cAGUAAGAUUUGGUGUCUAJTT 910
S A-32235 305 AGAcAccAAAUCUUACUGGATIT 911
as A-32236 323 CcAGUAAGAUUUGGUGUCUATAT 912
S A-32237 317 UWUACUGGAAGGCcAcuuGGedTdT 913
as A-32238 335 GCcAAGUGCCUUCCAGUAAATIT 914
S A-32239 32 uucucAucGucuGcuccucdTdT 915
as A-32240 50 GAGGAGCAGACGAUGAGAAATIT 916
S A-32241 322 GGAAGGcAcuuGGcAucucdTdT 917
as A-32242 340 GAGAUGCcAAGUGCCUUCCATAT 918
S A-32243 326 GGcAcuuGGcAucuccccAdTdT 919
as A-32244 344 UGGGGAGAUGCCcAAGUGCCATAT 920
S A-32247 333 GGcAucuccccAuuccAuGdTdT 921
as A-32248 351 cAUGGAAUGGGGAGAUGCCATAT 922
S A-32249 334 GcAucuccccAuuccAuGAdTdT 923
as A-32250 352 UcAUGGAAUGGGGAGAUGCATIT 924
S A-32251 335 cAucuccccAuuccAuGAGdATdT 925
as A-32252 353 CUcCAUGGAAUGGGGAGAUGATIT 926
S A-32253 336 AucuccccAuuccAuGAGcdTdT 927
as A-32254 354 GCUcCAUGGAAUGGGGAGAUATIT 928
S A-32255 338 cuccccAuuccAuGAGcAuUdTdT 929
as A-32256 356 AUGCUcCAUGGAAUGGGGAGATT 930
S A-32259 341 cccAUUCCAUGAGCAUGCAdTAT 931
as A-32260 359 UGcAUGCUCAUGGAAUGGGATAT 932
S A-32261 347 CcCAUGAGCAUGCAGAGGUGATAT 933
as A-32262 365 CACCUCUGCAUGCUcCAUGGATAT 934
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Llenb Homep onuro |NonoxeHne [NocnepoBaTensHoCTh (5'-3) SEQ ID NO:
S A-32263 352 AGCcAUGCAGAGGUGGUAUUdTdT 935
as A-32264 370 AAUACCACCUCUGCcAUGCUdTT 936
S A-32265 354 CAUGCAGAGGUGGUAUUCAdTAT 937
as A-32266 372 UGAAUACCACCUCUGCAUGATIT 938
S A-32267 355 AUGCAGAGGUGGUAUUCAcdTdT 939
as A-32268 373 GUGAAUACCACCUCUGCcAUdTIT 940
S A-32269 362 GGuGGuAuucAcAGccAAcdTdT 941
as A-32270 380 GUUGGCUGUGAAUACCACCATAT 942
S A-32271 363 GUGGUAUUCACAGCCAACGATAT 943
as A-32272 381 CGUUGGCUGUGAAUACCACATAT 944
S A-32273 364 UGGUAUUCACAGCCcAACGAATIT 945
as A-32274 382 UCGUUGGCUGUGAAUACCAdTIT 946
S A-32275 365 GGuAuucAcAGccAACGACATdT 947
as A-32276 383 GUCGUUGGCUGUGAAUACCATAT 948
S A-32277 366 GUuAUUCACAGccAACGAcudTdT 949
as A-32278 384 AGUCGUUGGCUGUGAAUACATAT 950
S A-32279 367 UAuucAcAGccAACGAcucdTdT 951
as A-32280 385 GAGUCGUUGGCUGUGAAUAdTAT 952
S A-32281 370 ucAcAGccAACGAcuccGGdTdT 953
as A-32282 388 CCGGAGUCGUUGGCUGUGAdTAT 954
S A-32283 390 ccccGeeGeuAcAccAuuGdTdT 955
as A-32284 408 cAAUGGUGUAGCGGCGGGGATAT 956
S A-32285 4 GAAGuccAcucAuucuuGGdTdT 957
as A-32286 22 CcAAGAAUGAGUGGACUUCATAT 958
S A-32287 412 cccuGcuGAGececccuAcucdTdT 959
as A-32288 430 GAGUAGGGGCUCAGCAGGGATIT 960
S A-32289 417 cuGAGccccuAcuccuAuudTdT 961
as A-32290 435 AAUAGGAGUAGGGGCUCAGATAT 962
S A-32291 418 uGAGccccuAcuccuAuucdTdT 963
as A-32292 436 GAAUAGGAGUAGGGGCUCAdTIT 964
S A-32295 422 ccccuAcuccuAuuccAccdTdT 965
as A-32296 440 GGUGGAAUAGGAGUAGGGGATIT 966
S A-32297 425 cuAcuccuAuuccAccAcGdTdT 967
as A-32298 443 CGUGGUGGAAUAGGAGUAGATAT 968
S A-32299 426 uAcuccuAuuccAccAcGGATdT 969
as A-32300 444 CCGUGGUGGAAUAGGAGUAATIT 970
S A-32301 4277 AcuccuAuuccAccAcGGedTdT 971
as A-32302 445 GCCGUGGUGGAAUAGGAGUATAT 972
S A-32303 429 uccuAuuccAccAcGGcuGdTdT 973
as A-32304 4477 CcAGCCGUGGUGGAAUAGGAATAT 974
S A-32307 432 uAuuccAccAcGGcuGucGdTdT 975
as A-32308 450 CGACAGCCGUGGUGGAAUATIT 976
S A-32309 433 AuuccAccAcGGecuGucGudTdT 977
as A-32310 451 ACGACAGCCGUGGUGGAAUITAT 978
S A-32311 437 cAccAcGGcuGucGucAccdTdT 979
as A-32312 455 GGUGACGACAGCCGUGGUGATAT 980
S A-32313 438 AccAcGGcuGucGucAccAdTdT 981
as A-32314 456 UGGUGACGACAGCCGUGGUATAT 982
S A-32315 439 ccAcGGcuGucGucAccAAdTAT 983
as A-32316 457 UUGGUGACGACAGCCGUGGATIT 984
S A-32319 441 AcGGcuGucGucAccAAucdTdT 985
as A-32320 459 GAUUGGUGACGACAGCCGUATIT 986
S A-32321 442 cGGcuGucGucAccAAuccdTdT 987
as A-32322 460 GGAUUGGUGACGACAGCCGATIT 988
S A-32323 449 cGucAccAAucccAAGGAAdTAT 989
as A-32324 467 UUCCUUGGGAUUGGUGACGATAT 990
S A-32325 455 cAAUCCCAAGGAAUGAGGGATAT 991
as A-32326 473 CCCUcCAUUCCUUGGGAUUGATIT 992
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Llenb Homep onuro | MNonoxeHne [NocnepoBaTensHoCTh (5'-3) SEQ ID NO:
S A-32327 491 CCUGAAGGACGAGGGAUGGATAT 993
as A-32328 509 CcAUCCCUCGUCCUUCAGGATAT 994
S A-32331 497 GGACGAGGGAUGGGAuUUUcdTdT 995
as A-32332 515 GAAAUCCcAUCCCUCGUCCATdT 996
S A-32333 5 AAGuccAcucAuucuuGGcdTdT 997
as A-32334 23 GCcAAGAAUGAGUGGACUUATIT 998
S A-32335 508 GGGAuuucAuUGUAACCcAAGATIT 999
as A-32336 526 CUUGGUUACAUGAAAUCCCATAT 1000
S A-32337 509 GGAUUUCAUGUAACCAAGATAT 1001
as A-32338 527 UCUUGGUUACAUGAAAUCCATAT 1002
S A-32339 514 UcAUGUAACCcAAGAGUAUUATIT 1003
as A-32340 532 AAUACUCUUGGUUACAUGAATAT 1004
S A-32341 516 AUGUAACCAAGAGUAuUUccdTdT 1005
as A-32342 534 GGAAUACUCUUGGUUACAUATAT 1006
S A-32343 517 UGUAACCAAGAGUAUUCCATIT 1007
as A-32344 535 UGGAAUACUCUUGGUUACAdTAT 1008
S A-32345 518 GuAAccAAGAGuUAuuccAudTdT 1009
as A-32346 536 AUGGAAUACUCUUGGUUACATAT 1010
s A-32347 54 uGccuuGcuGGAcuUGGUAUdTdT 1011
as A-32348 72 AUACCAGUCCAGCAAGGCATT 1012
S A-32349 543 UAAAGcAGuGuuuucAccudTdT 1013
as A-32350 561 AGGUGAAAACACUGCUUUATT 1014
S A-32351 55 GccuuGcuGGAcuGGuAuUdTdT 1015
as A-32352 73 AAUACCAGUCCAGCAAGGCATT 1016
S A-32353 551 uGuuuucAccucAuAuGcudTdT 1017
as A-32354 569 AGCcAUAUGAGGUGAAAACAITIT 1018
S A-32355 552 GuuuucAccucAuAuGcuAdTdT 1019
as A-32356 570 UAGCAUAUGAGGUGAAAACATIT 1020
S A-32357 553 uuuucAccucAuAuGcuAudTdT 1021
as A-32358 571 AUAGCAUAUGAGGUGAAAATIT 1022
S A-32359 555 uucAccucAuAuGcuAuGudTdT 1023
as A-32360 573 ACAUAGCAUAUGAGGUGAATT 1024
S A-32363 557 cAccucAuAuUGCcuAuUGuUUAdTdT 1025
as A-32364 575 UAACAUAGCAUAUGAGGUGATAT 1026
S A-32367 56 ccuuGcuGGAcuGGuUAuuudTdT 1027
as A-32368 74 AAAUACCAGUCCAGCAAGGATAT 1028
S A-32369 563 AUAUGCUAUGUUAGAAGuUcdTdT 1029
as A-32370 581 GACUUCUAACAUAGCAUAUATIT 1030
S A-32371 564 UAUGCUAUGUUAGAAGuUccdTdT 1031
as A-32372 582 GGACUUCUAACAUAGCAUATIT 1032
S A-32373 566 uUGCcUAUGUUAGAAGUCCAGATAT 1033
as A-32374 584 CUGGACUUCUAACAUAGCAdTIT 1034
S A-32375 57 cuuGcuGGAcuGGuUAuULUGdTdAT 1035
as A-32376 75 CcAAAUACCAGUCCAGCAAGATAT 1036
S A-32379 578 AGUCCcAGGCAGAGACAAUATT 1037
as A-32380 596 UAUUGUCUCUGCCUGGACUdTAT 1038
S A-32381 580 UCCcAGGCAGAGACAAUAAATIT 1039
as A-32382 598 UUuAUUGUCUCUGCCUGGAdTAT 1040
S A-32383 607 GUGAAAGGcAcuuuucAuudTdT 1041
as A-32384 625 AAUGAAAAGUGCCUUUCACATT 1042
S A-32385 62 uGGAcuGGuAuuuGuGucudTdT 1043
as A-32386 80 AGACACAAAUACCAGUCCATT 1044
S A-32387 77 GucuGAGGcuGGcccuAcGdTdT 1045
as A-32388 95 CGUAGGGCCcAGCCUCAGACATIT 1046
S A-32391 79 cuGAGGcuGGcccuAcGGGATdT 1047
as A-32392 97 CCCGUAGGGCCAGCCUCAGATIT 1048
S A-32393 81 GAGGcuGGcccuAcGGGCcAdTdAT 1049
as A-32394 99 UGCCCGUAGGGCCcAGCCUCdTdT 1050
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Llenb Homep onuro | MNonoxeHne [NocnepoBaTensHoCTh (5'-3) SEQ ID NO:
S A-32395 82 AGGcuGGcccuAcGGGCcAcdTdT 1051
as A-32396 100 GUGCCCGUAGGGCCAGCCUdTAT 1052
S A-32397 84 GcuGGcccuAcGGGCcAccGATdT 1053
as A-32398 102 CGGUGCCCGUAGGGCCAGCATIT 1054
S A-32399 85 cuGGcccuAcGGGCAccGGATAT 1055
as A-32400 103 CCGGUGCCCGUAGGGCCcAGATAT 1056
S A-32401 87 GGcccuAcGGGecAccGGUGdTdT 1057
as A-32402 105 cACCGGUGCCCGUAGGGCCATAT 1058
S A-32403 9 ccAcucAuucuuGGCcAGGAdTdT 1059
as A-32404 27 UCCUGCcAAGAAUGAGUGGATIT 1060
S A-32405 90 cCcUACGGGCACcGGUGAAUATAT 1061
as A-32406 108 AUUcCACCGGUGCCCGUAGGATdT 1062
s A-32407 91 CUAcCGGGCcAccGGUGAAUCATAT 1063
as A-32408 109 GAUUcCACCGGUGCCCGUAGATAT 1064
S A-32409 92 UACGGGcAccGGUGAAUCcdTdT 1065
as A-32410 110 GGAUUCACCGGUGCCCGUAdTIT 1066
S A-32411 93 AcGGGcAccGGUGAAUCCAdTAT 1067
as A-32412 111 UGGAUUCACCGGUGCCCGUATAT 1068
S A-32415 97 GcAccGGUGAAUCCAAGUGATAT 1069
as A-32416 115 cACUUGGAUUCACCGGUGCATAT 1070
S A-32417 98 cAccGGUGAAUCCAAGUGUATdT 1071
as A-32418 116 AcACUUGGAUUCACCGGUGATdT 1072
S A-32419 167 uGuGGccAuGcAuGuGuucdTdT 1073
as A-32420 185 GAACACAUGCAUGGCCACAdTIT 1074
S A-32421 168 GuGGccAuGcAuUGUGUUCAdTdAT 1075
as A-32422 186 UGAACACAUGCAUGGCCACATIT 1076
S A-32423 171 GccAUGCAUGUGUUCAGAATIT 1077
as A-32424 189 UUCUGAACACAUGCAUGGCATIT 1078
S A-32427 432 uAuuccAccAcGGcuGucAdTdT 1079
as A-32428 449 UGACAGCCGUGGUGGAAUAATIT 1080
S A-32429 447 GucAucAccAAUCCCAAGGATIT 1081
as A-32430 465 CCUUGGGAUUGGUGAUGACATIT 1082
S A-32159 115 GuccucuGAUGGUCAAAGUATAT 1083
as A-32160 133 ACUUUGACCAUCAGAGGACITIT 1084
S A-32161 122 GAUGGuUcAAAGUUCUAGAUdTdT 1085
as A-32162 140 AUCUAGAACUUUGACCAUCATAT 1086
S A-32173 139 AuGcuGuccGAGGcAGuccdTdT 1087
as A-32174 157 GGACUGCCUCGGACAGCAUATAT 1088
S A-32185 172 ccGUGCAUGUGUUCAGAAATAT 1089
as A-32186 190 UUUCUGAACACAUGCACGGATAT 1090
S A-32197 238 AGucuGGAGAGcuUGCcAUGGdTdT 1091
as A-32198 256 CcAUGCAGCUCUCCAGACUATAT 1092
S A-32209 252 cAUGGGCcUucAcCAACUGAGGATAT 1093
as A-32210 270 CCUCAGUUGUGAGCCcAUGATAT 1094
S A-32245 33 ucucAucGucuGcuccuccdTdT 1095
as A-32246 51 GGAGGAGCAGACGAUGAGAATIT 1096
S A-32257 340 ccccAuuccAuUGAGCcAUGedTdT 1097
as A-32258 358 GCcAUGCUCAUGGAAUGGGGATIT 1098
S A-32293 421 GccecceccuAcucculAuuccAcdTdT 1099
as A-32294 439 GUGGAAUAGGAGUAGGGGCATIT 1100
S A-32305 431 culAuuccAccAcGGcuGucdTdT 1101
as A-32306 449 GACAGCCGUGGUGGAAUAGATIT 1102
S A-32317 440 cAcGGcuGucGucAccAAUdTdT 1103
as A-32318 458 AUUGGUGACGACAGCCGUGATT 1104
S A-32329 496 AGGACGAGGGAUGGGAUUUdTdT 1105
as A-32330 514 AAAUCCcAUCCCUCGUCCUdTAT 1106
S A-32361 556 ucAccucAuAuGcuAuGuudTdT 1107
as A-32362 574 AACAUAGCAUAUGAGGUGATT 1108
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Llenb Homep onuro |NonoxeHne [NocnepoBaTensHoOCTh (5'-3) SEQ ID NO:
S A-32365 559 CCUucAUAUGCUAUGUUAGAdTAT 1109
as A-32366 577 UCUuAACAUAGCAUAUGAGGATAT 1110
S A-32377 570 AuGUUAGAAGUCCAGGCAGATAT 1111
as A-32378 588 CUGCCUGGACUUCUAACAUATAT 1112
S A-32389 78 UcuUGAGGcuGGcccuAcGGATdT 1113
as A-32390 96 CCGUAGGGCCAGCCUCAGAJTAT 1114
S A-32401 87 GGcccuAcGGGcAccGGuUGdTdT 1115
as A-32402 105 cACCGGUGCCCGUAGGGCCATAT 1116
s A-32413 95 GGGCACCGGUGAAUCCAAGATAT 1117
as A-32414 113 CUUGGAUUCACCGGUGCCCATAT 1118
S A-32425 167 cCAUGCAUGUGUUCAGAAACTAT 1119
as A-32426 185 UUUCUGAACACAUGCAUGGATAT 1120

Tabnuuya 5
MaeHTudukaymoHHble Homepa ana auPHK TTR kpbichl
CmoTpuTe Tabnuuy 7 B OTHOLLEHUW NOCMEA0BATENBHOCTEN.
Homep aynnekca |Homep cMbICIOBOrO 0fvro] Homep aHTUCMbLICTIOBOMO ONUIO
AD-18529 A-32745 A-32746
AD-18530 A-32747 A-32748
AD-18531 A-32749 A-32750
AD-18532 A-32751 A-32752
AD-18533 A-32753 A-32754
AD-18534 A-32755 A-32756
AD-18535 A-32757 A-32758
AD-18536 A-32759 A-32760
AD-18537 A-32761 A-32762
AD-18538 A-32763 A-32764
AD-18539 A-32159 A-32160
AD-18540 A-32765 A-32766
AD-18541 A-32767 A-32768
AD-18542 A-32769 A-32770
AD-18543 A-32771 A-32772
AD-18544 A-32773 A-32774
AD-18545 A-32775 A-32776
AD-18546 A-32777 A-32778
AD-18547 A-32779 A-32780
AD-18548 A-32781 A-32782
AD-18549 A-32783 A-32784
AD-18550 A-32785 A-32786
AD-18551 A-32787 A-32788
AD-18552 A-32791 A-32792
AD-18553 A-32793 A-32794
AD-18554 A-32795 A-32796
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Tabnuuya 6A
MocnegoBaTenbHOCTM CMbICNOBLIX M @aHTUCMbICNOBLIX Lenen ana AuPHK TTR kpbickl

Llenb: s= cMbicrioBas; as= aHTUCMbICOBas; [onoxeHune: nonoxeHne 5-0CHOBaHWs Ha TpaHcKpUnTe
(NM_012671.1, SEQ ID NO:1330)

Llenb MonoxeHnne MocnepnoBaTenbHOCTbL SEQ |[locneaoBaTenbHOCTb C SEQ
(5-3) ID 3’-ANHYKNEOTUAHBIM BLICTYNOM ID
NO: |[(5-3)) NO:
s 115 GUCCUCUGAUGGUCAAAGU | 1121 | GUCCUCUGAUGGUCAAAGUNN 1173
as 133 ACUUUGACCAUCAGAGGAC | 1122 | ACUUUGACCAUCAGAGGACNN 1174
s 537 UUCUUGCUCUAUAAACCGU | 1123 | UUCUUGCUCUAUAAACCGUNN 1175
as 555 ACGGUUUAUAGAGCAAGAA | 1124 | ACGGUUUAUAGAGCAAGAANN 1176
s 543 CUCUAUAARACCGUGUUAGC | 1125 | CUCUAUAAACCGUGUUAGCNN 1177
as 561 GCUAACACGGUUUAUAGAG | 1126 | GCUAACACGGUUUAUAGAGNN 1178
s 392 UCGCCACUACACCAUCGCA | 1127 | UCGCCACUACACCAUCGCANN 1179
as 410 UGCGAUGGUGUAGUGGCGA | 1128 | UGCGAUGGUGUAGUGGCGANN 1180
s 538 UCUUGCUCUAUAAACCGUG | 1129 | UCUUGCUCUAUAAACCGUGNN 1181
as 556 CACGGUUUAUAGAGCAAGA | 1130 | CACGGUUUAUAGAGCAAGANN 1182
s 541 UGCUCUAUAAACCGUGUUA | 1131 | UGCUCUAUAAACCGUGUUANN 1183
as 559 UAACACGGUUUAUAGAGCA | 1132 | UAACACGGUUUAUAGAGCANN 1184
s 532 CAGUGUUCUUGCUCUAUAA | 1133 | CAGUGUUCUUGCUCUAUAANN 1185
as 550 UUAUAGAGCAAGAACACUG | 1134 | UUAUAGAGCAAGAACACUGNN 1186
S 542 GCUCUAUAAACCGUGUUAG | 1135 | GCUCUAUAAACCGUGUUAGNN 1187
as 560 CUAACACGGUUUAUAGAGC | 1136 | CUARCACGGUUUAUAGAGCNN 1188
s 134 CCUGGAUGCUGUCCGAGGC | 1137 | CCUGGAUGCUGUCCGAGGCNN 1189
as 152 GCCUCGGACAGCAUCCAGG | 1138 | GCCUCGGACAGCAUCCAGGNN 1190
s 119 UCUGAUGGUCAAAGUCCUG | 1139 | UCUGAUGGUCAAAGUCCUGNN 1191
as 137 CAGGACUUUGACCAUCAGA | 1140 | CAGGACUUUGACCAUCAGANN 1192
s 241 CUGGAGAGCUGCACGGGCU | 1141 | CUGGAGAGCUGCACGGGCUNN 1193
as 259 AGCCCGUGCAGCUCUCCAG | 1142 | AGCCCGUGCAGCUCUCCAGNN 1194
s 544 UCUAUAAACCGUGUUAGCA | 1143 | UCUAUAAACCGUGUUAGCANN 1195
as 562 UGCUAACACGGUUUAUAGA | 1144 | UGCUAACACGGUUUAUAGANN 1196
S 530 AACAGUGUUCUUGCUCUAU | 1145 | AACAGUGUUCUUGCUCUAUNN 1197
as 548 AUAGAGCAAGAACACUGUU | 1146 | AUAGAGCAAGAACACUGUUNN 1198
s 118 CUCUGAUGGUCAAAGUCCU | 1147 | CUCUGAUGGUCAAAGUCCUNN 1199
as 136 AGGACUUUGACCAUCAGAG | 1148 | AGGACUUUGACCAUCAGAGNN 1200
s 140 UGCUGUCCGAGGCAGCCCU | 1149 | UGCUGUCCGAGGCAGCCCUNN 1201
as 158 AGGGCUGCCUCGGACAGCA | 1150 | AGGGCUGCCUCGGACAGCANN 1202
s 239 GUCUGGAGAGCUGCACGGG | 1151 | GUCUGGAGAGCUGCACGGGNN 1203
as 257 CCCGUGCAGCUCUCCAGAC | 1152 | CCCGUGCAGCUCUCCAGACNN 1204
s 531 ACAGUGUUCUUGCUCURUA | 1153 | ACAGUGUUCUUGCUCUAUANN 1205
as 549 UAUAGAGCAAGAACACUGU | 1154 | UAUAGAGCAAGAACACUGUNN 1206
s 117 CCUCUGAUGGUCAAAGUCC | 1155 | CCUCUGAUGGUCAAAGUCCNN 1207
as 135 GGACUUUGACCAUCAGAGG | 1156 | GGACUUUGACCAUCAGAGGNN 1208
s 131 AGUCCUGGAUGCUGUCCGA | 1157 | AGUCCUGGAUGCUGUCCGANN 1209
as 149 UCGGACAGCAUCCAGGACU | 1158 | UCGGACAGCAUCCAGGACUNN 1210
s 217 UUGCCUCUGGGAAGACCGC | 1159 | UUGCCUCUGGGAAGACCGCNN 1211
as 235 GCGGUCUUCCCAGAGGCAA | 1160 | GCGGUCUUCCCAGAGGCAANN 1212
s 242 UGGAGAGCUGCACGGGCUC | 1161 | UGGAGAGCUGCACGGGCUCNN 1213
as 260 GAGCCCGUGCAGCUCUCCA | 1162 | GAGCCCGUGCAGCUCUCCANN 1214
s 244 GAGAGCUGCACGGGCUCAC | 1163 | GAGAGCUGCACGGGCUCACNN 1215
as 262 GUGAGCCCGUGCAGCUCUC | 1164 | GUGAGCCCGUGCAGCUCUCNN 1216
s 246 GAGCUGCACGGGCUCACCA | 1165 | GAGCUGCACGGGCUCACCANN 1217
as 264 UGGUGAGCCCGUGCAGCUC | 1166 | UGGUGAGCCCGUGCAGCUCNN 1218
s 399 UACACCAUCGCAGCCCUGC | 1167 | UACACCAUCGCAGCCCUGCNN 1219
as 417 GCAGGGCUGCGAUGGUGUA | 1168 | GCAGGGCUGCGAUGGUGUANN 1220
s 132 GUCCUGGAUGCUGUCCGAG | 1169 | GUCCUGGAUGCUGUCCGAGNN 1221
as 150 CUCGGACAGCAUCCAGGAC | 1170 | CUCGGACAGCAUCCAGGACNN 1222
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Llenb MonoxeHne [NocneaoBaTenbHOCTb SEQ |[lMocneaoBaTenbHOCTb C SEQ
(5-3) ID 3’-OVHYKIEOTMAHBIM BICTYNOM ID
NO: |[(5-3) NO:
s 245 AGAGCUGCACGGGCUCACC 1171 AGAGCUGCACGGGCUCACCNN 1223
as 263 GGUGAGCCCGUGCAGCUCU 1172 GGUGAGCCCGUGCAGCUCUNN 1224
Tabnuuya 6B

MocneaoBaTenNbHOCTU CMBICIIOBLIX M @aHTUCMbICNOBLIX Leneit Ana AuPHK TTR Kpbickl

Llenb: s= cMbicrioBas; as= aHTUCMbIC/I0Bas, [onoxeHune: NnonoxeHne 5'-0cHoBaHUSA Ha
TpaHckpunTte (NM_012681.1, SEQ ID NO:1330)

Lleﬂb Monoxenme r|OCJ'Ieﬂ,OBaTeHIB::IC():(-I)’;I;IC():M3(-5£‘I,_e33‘§)KCMTVIMI/I/J,I/IHOBI:IM SEQ ID NO:
S 115 GUCCUCUGAUGGUCAAAGUdTAT 1225
as 133 ACUUUGACCAUCAGAGGACATAT 1226
S 537 UUCUUGCUCUAUAAACCGUATAT 1227
as 555 ACGGUUUAUAGAGCAAGAAATAT 1228
S 543 CUCUAUAAACCGUGUUAGCATAT 1229
as 561 GCUAACACGGUUUAUAGAGATAT 1230
S 392 UCGCCACUACACCAUCGCAdTAT 1231
as 410 UGCGAUGGUGUAGUGGCGAdTAT 1232
S 538 UCUUGCUCUAUAAACCGUGATAT 1233
as 556 CACGGUUUAUAGAGCAAGAATAT 1234
S 541 UGCUCUAUAAACCGUGUUAdTAT 1235
as 559 UAACACGGUUUAUAGAGCAdTAT 1236
S 532 CAGUGUUCUUGCUCUAUAAJTAT 1237
as 550 UUAUAGAGCAAGAACACUGATAT 1238
S 542 GCUCUAUAAACCGUGUUAGATAT 1239
as 560 CUAACACGGUUUAUAGAGCATAT 1240
S 134 CCUGGAUGCUGUCCGAGGCATAT 1241
as 152 GCCUCGGACAGCAUCCAGGATAT 1242
S 119 UCUGAUGGUCAAAGUCCUGATAT 1243
as 137 CAGGACUUUGACCAUCAGAdTAT 1244
S 241 CUGGAGAGCUGCACGGGCUdTAT 1245
as 259 AGCCCGUGCAGCUCUCCAGATAT 1246
S 544 UCUAUAAACCGUGUUAGCAATAT 1247
as 562 UGCUAACACGGUUUAUAGAJTAT 1248
S 530 AACAGUGUUCUUGCUCUAUATAT 1249
as 548 AUAGAGCAAGAACACUGUUATAT 1250
S 118 CUCUGAUGGUCAAAGUCCUdTAT 1251
as 136 AGGACUUUGACCAUCAGAGATAT 1252
S 140 UGCUGUCCGAGGCAGCCCUdTAT 1253
as 158 AGGGCUGCCUCGGACAGCAATAT 1254
S 239 GUCUGGAGAGCUGCACGGGATAT 1255
as 257 CCCGUGCAGCUCUCCAGACATAT 1256
S 531 ACAGUGUUCUUGCUCUAUAATAT 1257
as 549 UAUAGAGCAAGAACACUGUATAT 1258
S 117 CCUCUGAUGGUCAAAGUCCATAT 1259
as 135 GGACUUUGACCAUCAGAGGATAT 1260
S 131 AGUCCUGGAUGCUGUCCGAATAT 1261
as 149 UCGGACAGCAUCCAGGACUdTAT 1262
S 217 UUGCCUCUGGGAAGACCGCATAT 1263
as 235 GCGGUCUUCCCAGAGGCAAITAT 1264
S 242 UGGAGAGCUGCACGGGCUCATAT 1265
as 260 GAGCCCGUGCAGCUCUCCAdTAT 1266
S 244 GAGAGCUGCACGGGCUCACATAT 1267
as 262 GUGAGCCCGUGCAGCUCUCITAT 1268
S 246 GAGCUGCACGGGCUCACCAATAT 1269
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Liens MonoxeHme I'Iocnenoaamn;:ggzgf(?gs‘;mcmmMMAMHOBHM SEQ ID NO:
as 264 UGGUGAGCCCGUGCAGCUCATAT 1270
S 399 UACACCAUCGCAGCCCUGCATAT 1271
as 417 GCAGGGCUGCGAUGGUGUAJTAT 1272
S 132 GUCCUGGAUGCUGUCCGAGATAT 1273
as 150 CUCGGACAGCAUCCAGGACATAT 1274
S 245 AGAGCUGCACGGGCUCACCATAT 1275
as 263 GGUGAGCCCGUGCAGCUCUATAT 1276

Tabnuya 7

XUMUYeckn moanununpoBaHHble NocneaoBaTeNbHOCTU CMbICIOBLIX U

aHTUcMbIcnoBbIx Lenen aUPHK TTR kpbichl

CmoTpuUTe Tabnuuy 5 B OTHOLLEHUM HOMepa Aynrekca. Llenb: s= cmblcrnoBas; as=
aHTUcMbIcnoBas; MonoxeHue: NonoxeHne 5’-0CHOBaHUA Ha TpaHCKpUnTe
(NM_012681.1, SEQ ID NO:1330)

Llenb Homep onwuro|lonoxeHue | lMNocneaoBaTenbHOCTb (5°-3) SEQ ID NO:
s A-32159 115 GuccucuGAUGGUcAAAGUdTdT 1277
as A-32160 133 ACUUUGACCAUCAGAGGACATAT 1278
3 A-32745 537 uucuuGcucuAurAAccGudTdT 1279
as A-32746 555 ACGGUUUAUAGAGCAAGAATAT 1280
3 A-32747 543 CUCUAUAAACCGUGUUAGCATAT 1281
as A-32748 561 GCuAAcACGGUUUAUAGAGATIT 1282
3 A-32749 392 ucGeccAcuAcAccAucGeAdTdT 1283
as A-32750 410 UGCGAUGGUGUAGUGGCGAATAT 1284
3 A-32751 538 ucuuGcucuAuAAAccGuGdTdT 1285
as A-32752 556 cACGGUUUAUAGAGCAAGATAT 1286
3 A-32753 541 uGcucuAuAAAccGUGUUAdTAT 1287
as A-32754 559 UAACACGGUUUAUAGAGCAdTAT 1288
s A-32755 532 cAGuGuucuuGcucuAuAAdTdT 1289
as A-32756 550 UuAUAGAGCAAGAACACUGATIT 1290
S A-32757 542 GcucuAUuAAACcGUGUUAGATAT 1291
as A-32758 560 CuAACACGGUUUAUAGAGCATAT 1292
S A-32759 134 ccuGGAUGcuGuccGAGGedTdT 1293
as A-32760 152 GCCUCGGACAGCAUCCAGGATAT 1294
s A-32761 119 ucuGAUGGUcAAAGuccuGdTdT 1295
as A-32762 137 cAGGACUUUGACCAUCAGAATAT 1296
s A-32763 241 cUGGAGAGcUGCACGGGcudTdT 1297
as A-32764 259 AGCCCGUGCAGCUCUCCcAGATAT 1298
s A-32765 544 UCUAUAAACCGUGUUAGCAJTAT 1299
as A-32766 562 UGCUuAACACGGUUUAUAGAJTAT 1300
s A-32767 530 AAcAGuGuucuuGcucuAudTdT 1301
as A-32768 548 AUAGAGCAAGAACACUGUUATAT 1302
s A-32769 118 cucuGAuUGGucAAAGuccudTdT 1303
as A-32770 136 AGGACUUUGACCAUCAGAGATAT 1304
3 A-32771 140 uGcuGuccGAGGcAGeccudTdT 1305
as A-32772 158 AGGGCUGCCUCGGACAGCcAdTAT 1306
3 A-32773 239 GucuGGAGAGcuGcAcGGGATdT 1307
as A-32774 257 CCCGUGCcAGCUCUCCAGACATIT 1308
3 A-32775 531 AcAGuGuucuuGcucuAuAdTdT 1309
as A-32776 549 UAUAGAGCAAGAACACUGUATIT 1310
3 A-32777 117 ccucuGAUGGuUCcAAAGuUccdTdT 1311
as A-32778 135 GGACUUUGACcAUcCAGAGGATIT 1312
s A-32779 131 AGuccuGGAUGcuGuccGAdTdT 1313
as A-32780 149 UCGGACAGCcAUCCAGGACUATAT 1314
s A-32781 217 uuGccucuGGGAAGACccGedTdT 1315
as A-32782 235 GCGGUCUUCCcAGAGGCAAATIT 1316
S A-32783 242 UGGAGAGcuGcAcGGGcucdTdT 1317
as A-32784 260 GAGCCCGUGCAGCUCUCCAATAT 1318
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Llenb Homep onwuro|lTonoxenne | MocnegoBaTenbHOCTL (5'-3") SEQ ID NO:
s A-32785 244 GAGAGcuGcAcGGGcucAcdTdT 1319
as A-32786 262 GUGAGCCCGUGCcAGCUCUCATAT 1320
S A-32787 246 GAGcuGcAcGGGecucAccAdTdT 1321
as A-32788 264 UGGUGAGCCCGUGCcAGCUCATAT 1322
S A-32791 399 uAcAccAucGcAGeeccuGedTdT 1323
as A-32792 417 GcAGGGCUGCGAUGGUGUAATAT 1324
s A-32793 132 GuccuGGAUGcuGuccGAGATdT 1325
as A-32794 150 CUCGGACAGCAUCCAGGACATAT 1326
S A-32795 245 AGAGcuGcAcGGGecucAccdTdT 1327
as A-32796 263 GGUGAGCCCGUGCAGCUCUATAT 1328

CuHTes IrocjiemoBaTejibHoCTer TTR

[TocyiemoBaTeJIbLHOCTHU TTR CHUHTEe3MPpOBaJIn Ha CHUHTe3aTope
MerMade 192 B mMacmTadte 1 MKMOJIBE. [JIS BcexX IIOCJIedOBaTeJILHOCTEM B
STOM CIMCKe MUCHoJIb30Baau ‘endolight’ -—-xuMmmio, ONMCAHHY IOOPOOHO
HIXe .

- Bce OUMPUMMMOMHHE @ (LIMTO3UMH W YPUOMH) B CMHCJIOBOM Lelu
3aMeHSaJIM COOTBeTCTBYIIUMMU 2’ —-0-MeTusl-ocHoBaHMaMM (27 -0-Metujg C
u 2’'-0-Metujg U)

- B AHTUCMEICJIOBOM Lenu, IUPUMUIVHEL, cocenHue (B
HamopabBJIeHMM 5’) OTHOCUTEJNIEHO pPUOO-A-HYKJIEO3MIOA, 3aMEeHAJIM UX
COOTBETCTRyIVMK 2’ -0O-MeTUJI-HYKJIeO3UOaMA

- Ha 3’ —-xKoHLe Kak CMEICJIOBOM, Tak u AHTUMCMEICJIOBOM
I[IOCJIeOOBAaTEJIbHOCTEM BBOIMJIM YIJMHEHMEe M3 IBYX OCHoOBaHMM dTdT

- 3TOT ban nocJjienoBaTeJIbHOCTEN npeobpa30BHBAJA B
TeKCTOBOM Galj, UYTOOH OH OBJI COBMECTMMHM IJIS BBOIa B IpoTpaMMy
CcuHTe3a MerMade 192

CuHTe?3 nocJegoBaTeJIbHOCTEN TTR MCIIOJIE30BaJI CUHTE?S3
OJIMTOHYKJIEOTUIOB Ha TBEPIOM HOCUTeJIe o} IpMMeHeHMEeM
bochopaMuIUTHOM XUMUM. CHMHTES3 BHIIeyKa3aHHHBX I[I0CJIeOoBaTeJIbHOCTEeMN
BHIIOJIHAJIM B MacmTabte 1 MKM B 96-JIyHOUHEIX ILJIaHMeTax. PaCTBOPH
aMMIOMTa TOTOBMJIM B KOHUeHTpauuu 0,1 M M B KayecTBe akKTUBaTopa
VCIIOJIL30Ba M »TuiITHMOoTeTpazosl (0,6 M B alLleTOHUTPUIE) .

CHMHTEe3UPOBaHHHE [IOCJIeIOBATEJIBHOCTH pPacmenjaam u
oCcBODOXIOaIM OT BallMTHHEX TPYIOND B  96-JIYHOUHHX ILJIaHmeTax C
MCIIOJIL30BaHMEM MeTuJlaMMHa B IIepBOM CTaIMM M TpUsTUIIaMuHa.3HEF BoO
BTOpPOV cCcTamuu. HeouwumeHHBE IOCJIEeOOBATEJIbLHOCTM, IIOJIYUeHHEEe TaKyM
oBpas3oM, ocaxmaJiM C MCIOJIbB30BaHMEM CMECH alleTOH:3TaHOJI M OCaloK

pecycrnennupoBain B 0,5 M HaTpum-aneraTHoM Oydepe. IIpoBe U3
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KaXOoM TIIOCJIeOOBaTeJIbHOCTHM aHallM3upoBaaM Ipu nomomu LC-MS, wu
[IOJIYYEeHHEE OaHHEE Macc [IOOTBEPXOAIIN MOEHTUYHOCTD DTUX
nocJjienoBaTeNibHOCTeM . OToOpaHHEM Habop Npod aHallM3MpOoBaJM TakKXe
IEX-xpoMaToTpaduen.

Cienyomell cTaIuey B 5TOM IIpollecce OvJla OuUMCTKa. Bce
[IOCJIENOBATEJIBHOCTY OUMIajiM Ha cucTeMe oumcTkM AKTA explorer c
WCIIOJIE 30BaHMEM KOJIOHKU Source 150Q. EOMHCTBEeHHEM K,
COOTBETCTBYWMIMUNM IIOJHOPA3MEPHOV I[IOCJIeNoBaTeJIbHOCTY, cobupaliu B
DIIOEHTE u 3aTeM AHaAJM3UPOBaJIN Ha UMCTOTY MOHOOOMEeHHOM
XpoMaToTpaduen.

QOuule HHEE [IOCJIeDOBATEJILHOCTHY oBeccoymBau Ha KOJIOHKE
Sephadex G25 c VICIIOJIE 30BaHMEM ouMmaKImeIro areHTa (AKTA
purifier). 2THU oDeCCOJIeHHEE [IOCJIEDIOBATEJIbLHOCTHU TTR
QHAJIM3UPOBAJIM Ha KOHLEHTPAaUMID M UUCTOTY. 3aTeM OIOMHOUHEE LIellM
OTXMTaIM C nojgydeHmeM TTR-dsRNA (TTR-muPHK) .

Npumep 2B: In vitro ckpuHMHI' siRNA TTR Ha cynpeccuio MPHK

[Topaxawmme TTR nuPHK uejioBeka (Tabjmla 2) aHalM3UpOBaJM Ha
MHTUOMPOBaHME DHIOOTEeHHOM »kchopeccur TTR B kKJjJeTkax HepG2 wu
Hep3B, ¢ ucnose30BaHMeM aHan3oB gPCR (IIIIP peallbHOT'O BpPeMeHU) U
bDNA (pazeeTBJjieHHOM DNA) 1OJd KOJIMUECTBEHHOT'O olpenejeHusa MPHK
TTR. Ilopaxawomue TTR rpe3yHa »OUPHK (Tabimuua 5) CHUHTesMpoOBaIU U
aHaJIMBUPOBAaJIM Ha MHIUOMPOBaAHME DHOOTEHHOM »BKcaopeccun TTR C
MCIIOJIL30BaHMeM aHaJln30B bDNA B kJeTkax H.4.II.E. Pe3yJbTaTH U3
aHaJIn30B c OIOHOKpPaTHEMN Do3aMu MCIIOJIbL30BaJIn ojig BEIOOPA
cyononynaunmu nuPHK-gymiexkcoB TTR OJd 5SKCIEPMMEHTOB OO3a—-OTBET
omnsa pacdetra I1Csgp. PesynbTaTe I1Cs0 MCHOJNB30OBaIM IOJid oTOopa OuPHK
TTR 1OJisS ODaJibHeMmeIro TeCTHUPOBaHMUAg.

KyﬂbTMBMpOBaHMe KJIETOK U TpaHC(l)eKLU/H/II

Jlmuuu renarounToB HepGZ2, Hep3B m kjerox H.4.ITI.E (ATCC,
Manassas, VA) BHpallMBaJIM [IOUTM OO KOHQIIOSHTHOCTU Iipu 37°C B
atMochepe 5% CO2 B MOIMOUUIMPOBAHHOM IO crnocoby IyJIbOekKKo cpene
Vraa (ATCC), mpomosHeHHoMw 10% OTC, CTpedTOMMUMHOM M TJIYTaMMHOM
(ATCC) mnepen BHCBOOOXIOEHMEM M3 IIJIaHIeTa TPUIICMHM3auuen. KiaeTku
H.4.I1.E BHpammMBaJIX TakKXe B MMHMMAaJLHOM TMOOOepXUBAKIEN cCcpele
Vrja. OO0paTHY TPaHCKPUILMID OPOBOOMIM nobamBJeHMeM 3 MkJ Opti-

MEM x 5 MrJ SiRNA-OYIIJIEKCOB Ha JIYHKY B 96-JIyHOUHOM ILJIaHIIeTe
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BMecTe ¢ 10 Mg Opti-MEM moc 0,2 wmrJ JinnopexkTaMrHa RNAiMax Ha
JyHKY (Invitrogen, Carlsbad CA. cat # 13778-150) m mHKYOMUPOBaJIM
IpM KOMHATHOM TeMIlepaType B TeueHMe 15 MuMHYT. 3aTeM »Do0aBJIAIU
80 MKJI IIOJIHOM CpenH OJA  BhHpamubBaHua ©0e3  aHTUOMOTHUKOB,
comepxamer 4x104 (HepG2), 2x10% (Hep3B) wmmm 2x10% (H.4.II.E)-
KJIETOK. KileTkM MHKYOUpPOBaJ M B TeueHMe 24 UYaACOBR Ilepell OUUCTKOM
PHK. JKCHepMMEeHTH C OIHOKPATHBMM HO3aMM BHMIOJHAIM c¢ 10, 1, 0,5,
0,1, 0,05, 0,01, 0,005, 0,001, 0O0,0005, 0O0,0001, 0,00005, 0,00001
HM.

BumeJieHre  ToTaJibHOM PHK ¢ wmcnojb30BaHuMeM Habopa OJ4

BHIeJieHMs PHK MagMAX-96 (Applied Biosystems, Foster City CA.

part #: AMI 830):

Kilerxkn cobupann u JmMsupoBaiu B 140 MKJI pacTBOpa IJid
Jau3uca/CBA3LBAHUS, 3aTeM IIepeMemuBalM B TeueHue 1 MMUHYT npu 850
06/MMH C WCIIOJIL30BaHMeM TepMOMMKCepa JnnexHmopda (CKOPOCTE
cMemmMBaHMA ObJla OOHOM M TOM Xe Ha OPOTSXeHMM STOoTo IIpollecca) .
IBanllaTe MMKPOJMTPOB MAaTHUTHEIX TPaHyJ HODaBJIAIM B JM3aT KJETOK
M CMellMBaJln B TedeHMe 5 MMHYT. MaTHUTHHE TpaHyJE M3BJIeKalIM IIPU
IIOMOMM  MaTHMTHOTO  YCTPOWCTRBa U CYIepHaTaHT ynajaanmn  0e3
HapylleHNa 5STUX I'paHyJ. llocjie yhaJjleHMdA CylepHaTaHTa MaTlHWUTHEE
TpaHyJIE IPOMEIBaJIN [IPOMEIBOUHEIM pacTBOpPOM 1 (DOTIOJIHEHHEIM
M3O0IPOIIaHOJIOM) M CMellMBaJiM B TeudueHMe 1 MMHYTHEL. ['PaHyJiEl OIIATH
cobupalM M CylepHaTaHT yImaJddM. 3aTeM T'paHyJH OpOoMBEBaM 150 MKJI
[[pOMEIBOUHOTO PpacTBopa 2 (IOOINOJIHEHHOIT'O 5STaHOJIOM), cobupalin u
CYIepHaTaHT yhaJjdlu. 33aTeM K 5»BTUMM I'paHyJlaM »pofaejiasaian 50 MKJI
IOIHKazHoM cMmecu (MagMax turbo-6ydep mns OHKasu m IJHKaza Turbo) wm
X TIepeMemMBaJM B TedueHme 10-15 wMmHyT. IlocJie TIMIepeMemlMBaHUA,
notasiyaau 100 MKJI pacTBopa OJis IIOBTOPHOI'O CBA3HBaHMA PHK wu
IepeMellMBalM B TedeHre 3 MMHYT. CynepHaTaHT yIallalM ¥ MaTHUTHEHE
TPaHyJIEl OIATE HOpoMEBaJM 150 wMrj IIpOMEIBOYHOT'O pacTBopa 2 WU
CMellMBaJI1 B TedeHMe 1 MUMHYTE M CYIepHaTaHT YyOaJidaJu IIOJIHOCTHBIO.
35TM MaTHUTHHE TpPaHyJE CMelMBaj M B TeueHMe 2 MMHYT IJIS BHCHXaHUSA
nepen osJjmwolver PHK 50 MKJI BOXH.

CuHTes KJIHK C mMcnoJgb30BaHueM Habopa IOJI8 BHCOKOROOEKTUBHOM

obpaTHOM TpaHCkKpunuum xkIDHK ABI (Applied Biosvstems. Foster
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City. CA. Cat #4368813):

OCHOBHYK cCcMechkb 2 Mg 10X ©6yopepa, 0,8 Mmra 25x dNTP, 2 wMKI
CJIydaVHBEX [OpaVMepoB, 1 MKJI O0OpaTHOM TPaHCKPUIITA3H, 1 MKJ
nHruobuTopa PHKazs u 3,2 wMria HxO0 Ha omHYy peakuuw notasjganu B 10
MKJI TOTaJILHOM PHK. kIHK TeHepupoBau C VICIIOJIE 30BaHMEM
TepMOLMKJIIEPa Bio-Rad C-1000 W S-1000 (Hercules, CA)

IOCPenNCcTBOM cJleylmmx cTagui: 25°C 10 wmmuyT, 37°C 120 MUHYT,

85°C 5 cexkyun, 4°C BHIOepXrBaHUE.

[IIIP pealJIbHOT'O BPEMEHN:

2 MrJ kKJIHK poGaBidiiM K OCHOBHOM CcMecuM 1 MKJ 30HIDa 188
TagMan (Applied Biosystems Cat # 4319413E), 1 wMxja 3oHma TTR
TagMan (Applied Biosystems cat # HSOO 174914 M1l) mu 10 MKJ
ocHOBHOM cMecu TagMan njgg yHUuBepcaJbHo¥ TP (Applied Biosystems
Cat #4324018) Ha JYHKY B 96-JIYHOUHOM IlJlaHmeTe MicroAmp Optical
(Applied Biosystems cat # 4326659). IIIP peaJlbHOTO BpeMeHU
BHIIOJIHAIM B cucTeMe I[P pealbHOTO BpeMmeHu ABI 7000 Prism wniam
ABI 7900HT (Applied Biosystems) ¢ wucnoaezoBaHuMemM AA Ct (RQ)-
aHaMza. Bce peakKUMM BHIIOJHAIM B TpexX IOBTOPHOCTHAX.

IaHHEIE [P peaJylbHOTO BpeMeHU aHaJIM3MpoBaJn C
JMCIIOJIb30BaHueM »Toro AA Ct-cnocofa M HOPMaJM30BaJlM OTHOCUTEJIBHO
aHaJIM30B, BHIIOJIHEHHEX Ha KJIeTKax, TpaHCcOuuMporaHHEXx 10 HM
BlockIT fluorescent Oligo (Invitrogen Cat # 2013) mymm 10 HM AD-
1955 (KOHTPOJILHEM OVIIJIEKCOM, KOTOPHI IIopaxaeT TI'eH JoLudepas:
He-MJIEKONIMUTAalMMX) OJIS pacueTa M3MeHeHUA YKJIaOKMU.

AHaJM3H C pa3BeTBJIeHHOM [JOHK - QuantiGene 1.0 (Panomics.

Fremont. CA. cat #: QG0004) - wmcHoJbs3yeMmue IJid CKPUMHMHTA

CHGHM@MHGCKMX OYIIJIEKCOB T'PEI3YHOB

Kinerxkn H.4.II.E (ATCC) TpaHcouuuporamu 10 HM siRNA. Ilocye
yoaJjieHus cpend, H.4.II.E Jm3uporaau B 100 Mg PaszBaBJIeHHOMU
JU3UCHOM cMecu (cmMecu 1 oOvbema JIMBUMCHOM CMecHu, 2 OOBEMOB He
comepxamel HykKJeas Boael ¥ 10 wMrJa IpoTemHas3uH-K Ha MI  1OJ4
KOHEUHOW KOHIeHTpauuu 20 Mr/mi), 3aTeM MHKyOMpoBanmm Impu 65°C B
TedeHre 35 MMHYT. 3aTeM, B BTOT 3axBaTHBaKIUN IIJIQHMET IOOaBJIAINU
80 mMrJ Pabouero Habopa 3oHnos (cmecu TTR- wmiam GAPDH-30HIma) m 20

MKJI KJIETOUYHOT'O JiM3aTa. 3axXBaTHBaklMe IIJIaHIlleTH MHKV@MPOB&HM Inpn
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53°ct1°C B TeueHNe HOUM (MPUBIINBUTEJILHO 16-20 4acos) .
3axBaTHBaKMMe IIJIQHMETH IIPOMEBaJM 3 pas3a 1X IIpOMHIBOUHEM OydepoMm
(cMecbl He comepXalleM HyKJlea3 BOIOH, BybepHoro KoMmroHeHTa 1 u
[IPOMEIBOUHOTO BybepHOTO KomrioHeHTa 2), 3aTeM CYWUIIN
LeHTpudyIrmpoBaureM B Tedyenve 1 MuHyTE nOpu 1000 o6/MmH. B
3axBaTHBAMUY I[IJIaHMEeT Io0arRdaaM Paboumil aMIIMOMKaATOPHHM pealeHT

no0aBJISgIIn B STOT 3axBaTHBalmui IJIaHIeT, KOTOpHﬁ 3aTeM

TepMeTHMUHO 3amefibBallM M MHKYOUpPOBaIM B TeudueHMe 1 uyaca opu 46°C
+1°C. CramumM I[POMEBaHMA U CYNKM [DOBTOPANM IHocje 1 daca
MHKYOUpoBaHua u pobaBasaiam 100 Mg PeareHTa pacTBopa METKHU.
8aTeM B»TOT IJIQHMET MPOMBRBRAaJM, CymmaM M pobaBiagaam 100 MKJI
CybcrpaTa (cMecu JaypuicyJbdaTa JUTUSA M pacTBopa cydcTpara).
SaxBaTHBAaKMME ILJIAHMNIETH IIOMEemMaJuM B TepMocTaT Ha 30 MHMHYT TIIpU
46°C+1°C. SBaTeM 3axBaTHBalMMEe ILJIAHMETH BHHUMAJIM M3 TepMocTaTa U
MHKYyOUpOBaJM IIPM KOMHATHOM TeMIlepaType B TeueHre 30 MHMHYT.
HakoHell, 3axBaTHBalmMe IIJIAHIIETE CUMTEBaJM C MCIOJILE30BaHMEM
JioMMHOMeTpa (Victor Luminometer, Perkin Elmer, Waltham, MA).

AHaJM3H pas3BeTBJeHHOM HHK - QuantiGene 2.0 (Panomics cat

#: QSO01 1): mcHnoJb3yeMmule OJIS CKPMHMHIA BCex APYTUX IOYIJIEKCOB

[locne 24 4YacoBR MHKyOalUuM OPpM YCTAHOBJIEHHOM MHOO3e WM IIpU
YCTaHOBJIEHHHEIX »OO3ax, Cpeny VYIaJlalu U KIeTKM JusupoBaiu B 100
MKJI JIMsucHOM cMecu (1 oBweM JMBMCHOM cMecHu, 2 ofbbeMa He
comepxamer HykJjieas BoOe M 10 MrJ IIpoTemHasH-K/MJI OJId KOHEUHOM
KOHIeHTpauumu 20 Mr/mil), 3aTeM MHKYyOMpoBalM npu 65°C B TeueHMe
35 MMHYT. 3aTeM, B 2TOT 3axXBaTHBalMMM IIJIaHmeT »DofaBJjairn 20 MKJII
Pabouero HabGopa 30HOoB (TTR-30HO 51Jid TeHa-MumeHu ¥ GAPDH nis

SHIOTEHHOTO KOHTpOoJA) M 80 MKJ KJeTOUHOTO JIM3aTa. 3axBaTHBawlue

[JIaHMEeTH MHKYOMpoBaau npu 55°C+1°C (nmpmbausuresbHO 16-20 uacos) .
Ha crnenywomuil IeHb, 3axBaTHBaKMMe IIJIAHMETH IPOMERaIM 3 pas3a 1X
[IpOMHIBOUHEIM OydepoM (He coIepxamel HYKJeas BOOHE, bybepHOTO
KomrioneHTa 1 wu IIlpoMeEIBOUHOTO BydepHoro KoMmmnoHeHTa 2), 3aTeM
CymmJIM LEeHTPUOYTMPOBaHMEM B TeueHre 1 MuHYTH nOpm 240 g.
OoBaryganm 100 Mrj PaBouerc npe-aMIUIMPUKATOPHOT'O pealeHTa B HBTU

3axBaTeHBaKIME IIJIaHIIETH, KOTOPHE 3aldeJlElBaJil aJIIOMUHMEBOM @OHBPOﬁ

¥ MHKYOUpOBaJM B TeueHMe 1 wuaca 1pu 55°Cx1°C. TIlocye 1 wuyaca,
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CTaIuio TMIPOMHBAHMA IIOBTOPAJM, 3aTem nodasidaau 100 wMmrJ padouero
aMrIMduKaTopHOTO peareHTa. Ilocye 1 dYaca, CTaluM TIIPOMEBaHUSA U

CYIIKM TIOBTOPAJIMM U nobapjsaimu 100 MKJI 30HIDa MeTKM. 3axBaTHBaKMMe

[JIaHmMeTH WHKyOupoBanmm npu 50°C+1°C B Teuenme 1 uyaca. 3aTeM BTU
[JIaHMETH HOPOMHEBaJM 1X I[IpOMBIBOUHEIM OydepoM M CYIIMIM W 3aTeM
noBaBJgaIM K 5STMM 3axBaTHBakmuM IJaHmeTraM 100 wmrja CyOcTparTa.
BaxBaTHBaKMMEe ILIJIAHMETHE CUMTHEBAJIM C MCIOJBb30BaHMEM JIOMMHOMETPA
SpectraMax (Molecular Devices, Sunnyvale, CA) c IocJenyomen
MHKyOaumey B TeueHMe 5-15 MMHYT.

AHaJyIM3 IOaHHHX bLDNA:

IDanHele LDNA aHaIu3upoBa M (1) BHUMTaHMeM cpelHero ¢oHa U3
KaXOoM M3 Tpex I[IOBTOPHOCTeM npobw, (11) ycpeIHeHMeM BeJIMUMH
IIOJIYUEHHEX Tpex IIOBTOopHOoCTeM GAPDH (KOHTPOJILHOTO 30HIa) u TTR
(PKCNIEepMMEeHTAaJILHOTO 30HIOAa), WM 3aTeM IIoJIydeHMeM (BHUMCJIIEHUEM)
OTHOIIEHW A : (POH BKCHEepPMMEeHTAaJIEHOTO 30HITa)/OOH  KOHTPOJILHOTO
30HIOA) .

PesyJibTaTEL

CyMMMPOBaHME PpPe3yJIbTaTOB OOHOKpaATHHEX n0o3 u I1Cse mima TTR-
dsRNA (TTR siRNA) mpencTaiBJIeHH HMXe B Tabiauile 8. Pe3yJbTaThH
OOHOKPATHHEX HDO3 BhHpaxeHs B Bume % MPHK TTR OTHOCUTEJBHO
KOHTPOJIA, NpU aHajuz3e B KJjeTkax HepGZ2. ICsp ONpemesyiaiM B KJIeTKax
HepG2 un/mau Hep3B, kKak yKas3aHO.

Tabnuuya 8
PesynbTathl oTAenbHbIX 03 1 IC50 in vitro ckpuHuHroB siRNA TTR

ND: HeT AaHHbIX; * yKasbiBaeT Ha pesynbTaT, KOTOpbIi NpeCcTaBnNsAeT cpeaHee U3 ABYX

3KCMEePUMEHTOB.
OpHokpaTHasa gosa npu 10 HM, IC 50(HM)
% OTHOCMUTETBLHO KOHTPOIS
HepG2 HepG2 Hep3B
Homep aynnexca qPCR bDNA qPCR bDNA qPCR bDNA
AD-18243 50.35 141.53 ND ND ND ND
AD-18244 64.26 158.55 ND ND ND ND
AD-18245 56.89 107.22 ND ND ND ND
AD-18246 10.53 32.51%* 0.265 0.086 ND ND
AD-18247 125.56 69.57 ND ND ND ND
AD-18248 127.78 66.97 ND ND ND ND
AD-18249 48.77 48.76 ND ND ND ND
AD-18250 96.94 86.42 ND ND ND ND
AD-18251 170.41 129.15 ND ND ND ND
AD-18252 73.52 81.90 ND ND ND ND
AD-18253 25.25 61.25 ND ND ND ND
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AD-18254 95.13 103.96 ND ND ND ND
AD-18255 119.46 ND ND ND ND ND
AD-18256 42.64 95.67 ND ND ND ND
AD-18257 146.25 141.75 ND ND ND ND
AD-18258 10.20 13.41* 0.007 0.005 0.004 0.005
AD-18259 9.30 20.91* 0.102 0.005 ND ND
AD-18260 125.37 81.36 ND ND ND ND
AD-18261 14.27 19.40%* 0.210 ND ND ND
AD-18262 84.95 104.05 ND ND ND ND
AD-18263 16.32 23.25% 0.110 ND ND ND
AD-18264 104.18 83.69 ND ND ND ND
AD-18265 41.62 64.87 ND ND ND ND
AD-18266 39.98 110.53 ND ND ND ND
AD-18267 149.64 ND ND ND ND ND
AD-18268 152.93 174.04 ND ND ND ND
AD-18269 37.27 92.28 ND ND ND ND
AD-18270 99.44 164.75 ND ND ND ND
AD-18271 18.89 28.33* 0.503 0.004 ND ND
AD-18272 128.32 132.58 ND ND ND ND
AD-18273 115.78 201.95 ND ND ND ND
AD-18274 8.97 20.04* 0.009 0.176 0.036 0.012
AD-18275 4.09 22.25% 0.026 0.118 ND ND
AD-18276 19.73 45.22* 0.198 0.677 ND ND
AD-18277 10.55 26.31* 0.121 0.426 ND ND
AD-18278 108.86 116.26 ND ND ND ND
AD-18279 66.59 ND ND ND ND ND
AD-18280 103.26 170.52 ND ND ND ND
AD-18281 87.98 123.88 ND ND ND ND
AD-18282 82.47 140.32 ND ND ND ND
AD-18283 106.54 182.78 ND ND ND ND
AD-18284 106.93 151.78 ND ND ND ND
AD-18285 26.58 60.05* ND 0.089 ND ND
AD-18286 109.95 173.66 ND ND ND ND
AD-18287 54.23 155.45 ND ND ND ND
AD-18288 73.52 174.09 ND ND ND ND
AD-18289 103.36 174.76 ND ND ND ND
AD-18290 17.06 52.04* 1.253 0.181 ND ND
AD-18291 7.71 169.29* 1.304 0.019 ND ND
AD-18292 7.51 210.03* 0.604 0.005 ND ND
AD-18293 3.61 62.53* 0.078 0.003 ND ND
AD-18294 111.53 107.56 ND ND ND ND
AD-18295 115.88 105.37 ND ND ND ND
AD-18296 57.03 38.03 ND ND ND ND
AD-18297 87.69 73.87 ND ND ND ND
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3

AD-18298 10.39 705" 0455 | 0.008 | ND ND
AD-18299 18.79 18.06* 0895 | 0014 | ND ND
AD-18300 | 108.70 ND ND ND ND ND
AD-18301 | 114.22 70.50 ND ND ND ND
AD-18302 | 116.19 122.40 ND ND ND ND
AD-18303 | 124.89 ND ND ND ND ND
AD-18304 | 132.99 89.54 ND ND ND ND
AD-18305 | 153.10 ND ND ND ND ND
AD-18306 | 159.22 ND ND ND ND ND
AD-18307 | 116.83 84.57 ND ND ND ND
AD-18308 | 156.72 87.80 ND ND ND ND
AD-18309 | 113.22 101.97 ND ND ND ND
AD-18310 | 13233 ND ND ND ND ND
AD-18311 | 16168 92.92 ND ND ND ND
AD-18312 | 103.01 7117 ND ND ND ND
AD-18313 | 120.65 53.26 ND ND ND ND
AD-18314 | 11633 ND ND ND ND ND
AD-18315 | 115.13 ND ND ND ND ND
AD-18316 | 118.73 12234 ND ND ND ND
AD-18317 | 114.03 121.10 ND ND ND ND
AD-18318 80.85 12257 ND ND ND ND
AD-18319 | 119.14 148.87 ND ND ND ND
AD-18320 22.86 55.43* ND | 0023 | 0403 | ND
AD-18321 6.44 31.56* 0001 | 0033 | ND ND
AD-18322 5421 100.46 ND ND ND ND
AD-18323 6.37 28.71* 0.005 | 0023 | ND ND
AD-18324 2.53 15.98* 0.002 | 0.006 | 0.005 | 0.014
AD-18325 2,52 11.96* 0001 | 0016 | ND ND
AD-18326 18.34 43.16* 0025 | 0.8 | ND ND
AD-18327 1828 13.90* 0.044 | 0215 | ND ND
AD-18328 4.53 26,04 0.003 | 0004 | 0.006 | 0.006
AD-18329 96.93 131.54 ND ND ND ND
AD-18330 11.80 45.18* | 0.0004 | 0010 | 0020 | ND
AD-18331 | 117.77 163.07 ND ND ND ND
AD-18332 11.53 35.00% 0001 | 0076 | 0065 | ND
AD-18333 12.24 46.94* 0001 | 0115 | 0075 | ND
AD-18334 16.27 ss28* | 0.0004 | 0181 | 1071 | ND
AD-18335 53.52 112.80 ND ND ND ND
AD-18336 6.39 33.00* 0001 | 0112 | 0081 | ND
AD-18337 51.77 105.33 ND ND ND ND
AD-18338 4821 102.86 ND ND ND ND
AD-18339 6.48 26.56* 0.004 | 0002 | 0018 | 0.029
AD-18340 4.53 30.76* 0002 | 0002 | ~ND ND
AD-18341 31.27 100.41 ND ND ND ND
AD-18342 7,60 08¢ | Np | 0016 | oo | ND |
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AD-18343 3.42 17.45*% ND 0.001 ND ND
AD-18344 75.08 134.31 ND ND ND ND
AD-18345 13.62 42.75*% 0.002 0.013 ND ND
AD-18346 59.25 121.10 ND ND ND ND
AD-18347 91.23 139.54 ND ND ND ND
AD-18348 89.95 159.29 ND ND ND ND
AD-18349 108.01 144.96 ND ND ND ND
AD-18350 123.65 125.87 ND ND ND ND
AD-18351 108.36 104.02 ND ND ND ND
AD-18352 87.82 128.72 ND ND ND ND
AD-18353 14.40 65.77 0.012 0.027 ND ND
AD-18354 99.27 123.53 ND ND ND ND
AD-18355 135.04 150.88 ND ND ND ND
AD-18356 100.76 178.96 ND ND ND ND
AD-18357 125.30 162.85 ND ND ND ND
AD-18358 103.15 136.01 ND ND ND ND
AD-18359 34.74 140.48 ND ND ND ND
AD-18360 103.86 146.86 ND ND ND ND
AD-18361 105.74 152.74 ND ND ND ND
AD-18362 106.96 188.22 ND ND ND ND
AD-18363 124.22 58.46 ND ND ND ND
AD-18364 113.75 66.87 ND ND ND ND
AD-18446 29.73 13.30 ND ND ND ND
AD-18447 109.74 53.63 ND ND ND ND
AD-18448 22.96 8.81 ND ND ND ND
AD-18449 112.59 50.11 ND ND ND ND
AD-18450 89.41 34.89 ND ND ND ND
AD-18451 74.35 23.88 ND ND ND ND
AD-18452 125.25 54.86 ND ND ND ND
AD-18453 126.98 56.31 ND ND ND ND
AD-18454 113.88 52.48 ND ND ND ND
AD-18455 163.00 48.89 ND ND ND ND
AD-18456 15.70 10.52 ND ND ND ND
AD-18457 12.86 8.22 ND ND ND ND
AD-18458 13.00 7.00 ND ND ND ND
AD-18459 14.41 10.72 ND ND ND ND
AD-18460 121.16 74.87 ND ND ND ND
AD-18461 100.53 71.87 ND ND ND ND
AD-18462 47.75 29.35 ND ND ND ND
AD-18463 58.98 44.79 ND ND ND ND

IIaHHEIE OO3a—-O0TBET, MWMCIOJIb3YEeMHEe IJA MOeHTUuUurkalumum I1Cso IJI4
5 TTR-puPHK (AD-18258, AD-18274, AD-18324, AD-18328 wu AD-
18339), npencTaBJIeHE IIOOPOOHO HIIXEe B Tadbimie 9. Bruto
omnpenejyieHo, 4uTo Bce 5 sSiRNA wumenT ICsg, BHpPaXeHHEe B M. JJaHHHE

ICso mia puPHK B Tabjauue 8 ABJIAKRTCH CYMMMPOBaHMEM JaHHEX,
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IIpenoCTaBJIEHHEIX B Tabauie 9 HUXe.

Tabnuya 9
[aHHble gosa-otBeT 4na 5 TTR-guPHK
% MHIMOUPOBaHNA OTHOCUTENBHO KOHTpons AD-1955
Aynnekc AD-18258 Hosa gynnekca (HM)
Twvn KneTtok p,e'reg:v?;::anm e
10 1 0.5 0.1 0.05 0.01 | 0.005 | 0.001 | 0.0005 | 0.0001 | 0.00005 | 0.00001 | (M)
HepG2 gPCR 144 | 141 | 162 | 239 | 27.26 | 40.19 [ 68.46 | 78.1 7448 | 104.37 98.28 113.68 | 0.007
HepG2 bDNA 143 | 145 | 111 | 12.8 | 18.82 | 19.77 | 51.21 | 56.03 | 63.63 58.35 43.64 51.05 0.005
Hep3B gqPCR 119 | 862 | 124 | 164 | 28.35 | 30.49 [ 58.36 | 54.57 | 81.26 89.43 81.85 101.87 | 0.004
Hep3B bDNA 7.65 | 7.5 113 | 12.6 | 28.85 | 27.89 | 64.57 | 73.48 | 72.03 91.44 86.71 89.31 0.005
I % WHrMOUpPOBaHUsA OTHOCUTENbHO KoHTpons AD-1955
Aynnekc AD-18274 Hosa aynnekca (HM)
Cnocof 1C50
Tun kneTok | AeTektuposaiia | 9 1 0.5 0.1 0.05 0.01 | 0.005 | 0.001 | 0.0005 | 0.0001 | 0.00005 | 0.00001 (HM)
HepG2 qPCR 6.68 | 845 | 11.7 | 242 | 4208 | 49.89 | 5695 | 62.99 | 64.47 54.92 67.39 72.67 0.009
HepG2 bDNA 27.5 69 252 | 342 | 73.03 | 103.4 | 121.57| 97.31 | 154.93 156.7 Nd 152.25 | 0.176
Hep3B qPCR 7.58 17 156 | 439 | 42,22 | 6055 | 788 | 77.81 | 79.97 85.84 86.13 83.99 0.036
Hep3B bDNA 3.77 | 492 | 7.51 15 35.21 | 51.66 | 72.45 | 7012 | 7831 77.52 90.72 83.01 0.012
| % WHrMOMpOBaHMsi OTHOCUTENBHO KoHTpons AD-1955
Hynnekc AD-18324 Hoza aynnekca (HM)
Cnocof 1C50
Tun KNeTok | Aetektposaris | 10 1 0.5 0.1 0.05 0.01 | 0.005 | 0.001 | 0.0005 | 0.0001 | 0.00005 | 0.00001 | (nM)
HepG2 qPCR 207 | 227 | 274 | 636 | 8.18 | 1523 | 28.82 | 52.79 [ 90.86 94.72 116.07 98.97 0.002
HepG2 bDNA 145 | 788 | 11.8 | 159 | 17.2 | 4644 | 40.4 | 91.86 0 95.57 0 52.15 0.006
Hep3B qPCR 2.07 | 3.48 | 576 | 16.2 | 18.73 | 4454 | 49.77 | 68.88 | 63.48 76.61 74.7 77.83 0.005
Hep3B bDNA 348 | 3.8 515 | 15.2 | 30.84 | 55.36 | 74.75 | 99.39 | 88.89 110.83 96.55 110.26 | 0.014
% WHrMGUpoBaHUa oTHocUTenbHO KoHTpons AD-1955
Oynnekc AD-18328 Hosa gynnekca (HM)
Cnoco6 1C50
Tun KneTok  [AeTexmposaia 10 1 0.5 0.1 [ 0.05 0.01 | 0.005 | 0.001 | 0.0005 | 0.0001 | 0.00005 | 0.00001 | (HM)
HepG2 gPCR 585 [3.97] 332 | 5.62 8 16.75 | 55.01 | 39.76 | 122.41 102.37 114.02 124.09 | 0.003
HepG2 bDNA 12.3 | 10.7 | 10.7 [ 119 ] 20.06 25 69.52 | 57.29 [ 112.28 98.14 142.26 148.92 | 0.004
Hep3B qPCR 3.17 | 552 | 11.7 [ 13.8 ] 27.68 | 39.58 | 61.21 | 61.87 90.51 87.56 106.03 108.72 0.006
Hep3B bDNA 308 [366] 419 | 725 21.05 | 22.1 | 73.74 | 63.19 | 105.55 96.27 105.97 96.46 0.006
% UHrMOUpoBaHUs oTHocUTENbHO koHTponst AD-1955
Oynnekc AD-18339 [osa nynnekca (HM)
Cnocob 1C50
TV KNeToK | AeTeKtposanna 10 1 0.5 0.1 [ 0.05 0.01 | 0.005 | 0.001 | 0.0005 [ 0.0001 | 0.00005 | 0.00001 | (HM)
HepG2 qPCR 6.27 | 7.28 Nd 11 | 15.25 | 38.69 | 38,78 | 71.7 84.09 62.2 75.61 85.46 0.004
HepG2 bDNA 15.1 | 8.14| 513 [6.89| 12.17 | 32.14 | 42.98 | 64.01 60.76 79.95 81.97 95.43 0.002
Hep3B gPCR 83 |947 | 13.2 | 345 4454 | 77.38 | 81.04 | 8141 93.95 81.04 75.61 78.28 0.018
Hep3B bDNA 105 | 943 | 11.7 [27.1]| 4488 | 72.32 | 79.88 | 79.6 87.46 96.53 95.13 89.88 0.029

CyMMUPOBaAHME PEe3yJIbTATOBR OINHOKPATHEIX OO3 OJA CIeUrdUUueCKUX
niasa Tpu3yHOB TTR-muPHK (siRNA TTR) mOpelIcTaBJIeHH HWXe B Tabiulle
10. Pes3yJbTaTH OIOHOKPATHEIX O3 BHPaXeHH B BUAe % siRNA TTR npu
10 M. ST pe3yJbTaTH I[IOKA3HBAKT, UYTO HEKOTOPHE CIeluduueckue
O0JIS TPH3YHOB SiRNA TTR gaBagoTca 20PeKTUBHEIMM B CYIpPeCcCHuu

sHOoTreHHOM MPHK TTR KphICH 1in vitro.
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Tabnnya 10

PesynbTaTtbl 04HOKPAaTHbBIX 403 in Vitro CKpUHMHra cneyndnvecknx Ansi rpbl3yHOB
TTR-auPHK (siRNA TTR)

Homep aynnekca | % OTHOCUTENbLHO KOHTPONS Npu 10 HM Homep aynnekca % OTHOCMUTENBHO KOHTpONA npy 10 HM
AD-18529 19.83 AD-18542 6.3
AD-18530 44.49 AD-18543 16.46
AD-18531 6.01 AD-18544 17.55
AD-18532 24.06 AD-18545 3.53
AD-18533 37.78 AD-18546 2.75
AD-18534 8.19 AD-18547 7.01
AD-18535 10.18 AD-18548 5.02
AD-18536 16.13 AD-18549 1.61
AD-18537 15.88 AD-18550 9.58
AD-18538 19.93 AD-18551 7.74
AD-18539 49.24 AD-18552 3.74
AD-18540 2.99 AD-18553 50.39
AD-18541 1.32 AD-18554 111.06

IlpmMep 3. In vitro a”Hamms siRNA TTR
Ui MHOYKIUKM cekpelun TNF-o m IFN-Q
Ij1d oLeHMBaHMA I[IOTeHLMaJla B OTHOWEHUM UMMYHOCTUMYJIALUWUM,
S1iRNA TTR aHaJdM3MPOBAaJM Ha MHIOYKUMI cekpeumyu TNF-o m IFN-«.
PBMC dJeJIOBEKa BHIOEJNAIM U3 CBEeXeCOOPaHHEX JIeMKOLMTHEX
[LJIEHOK, [IOJIYUYEHHEIX nu3 3O0POBEHX IOOHOPOB (Research Blood
Components, Inc., Boston, MA) cCTaHIapTHHM LeHTPUOYITUPOBAHUEM C
MCIIOJIb 30BaHUeEM IrpalMeHTa [IJIOTHOCTU Ficoll-Hypadque.
CBexeBHIeJIeHHHe KJeTkr (1x10°/mynHxka/100 MkJI) BHCeBalM B 96—
JIYHOUHHE ILJIQHIMIETH U KYJBTUBUpPOBaJIM B cpene RPMI 1640 GlutaMax

(Invitrogen), OOIIOJIHEHHOM 10% VMHaKTUBUPOBAHHOM HaTpeBaHUEM

oe

beTasnbHOM TeJIguben CEHIBOPOTKOM n 1 CMeChI0
AHTUOMOTUKOB/ dyHTHMLUMOOB (Invitrogen).

SiRNA TpaHcdulMporaian B PBMC C MCOOJB30BaHUEM peaTeHTa
TpaHcherkumum DOTAP (Roche Applied Science). DOTAP cHauaJa
paszbaBiasaau B Opti-MEM (Invitrogen) B TeueHMe 5 MMHYT Iepen
CMemlMBaHMeM C pPaBHEM o0O6weMoM Opti-MEM, comepxamuM S1RNA.
Kommjiekce SiRNA/DOTAP MHKYOUPOBAJIM, KaK YyKasaHO MHCTPYKLMSIMUA
M3TOTOBUTEJIA, M 3aTeM pobarjagaam kK PBMC (50 Mk Ha JYHKY),
KOTOpPEE 3aTeM KyJbTUBMPOBaJIM B  TedeHre 24  4YacoB. S1RNA

ITOJIOXKMTEJIBHOT'O u oOTpMuIaTeJIBHOT'O KOHTPOJIA BRJIIOYAJIN BO BCe

aHaJsm3el. AD-5048 wmcHnosib30BaJiM B KauecTBe sSiRNA DOJOXUTEJIEHOTO
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KOHTpoJsa. AD-5048 COOTBETCTBYET IIOCJIeIOBaATEJIBHOCTH, KoTOopada

nmopaxaeT ANOJUIIONPOTeMH B uyejioBeka (Soutschek et al., 2004) wu

MHOYIKUPYEeT cekpeluion kKak IFN-o, Tak u TNF-o B sTOM aHajjmz3e. AD-
1955, xoToOpelM He wuHOyuUMpyeT cekpeumo IFN-oo m TNF-o B 3TOM
aHaJM3e, MCIOJb30BaJiM B KauecTBe siRNA oTpuLaTeJIbHOTO KOHTPOJIA.
Bce siRNA MCHOJIB30BaJiM B  KOHEUHOM  KOHUeHTpaumu 133  HM.
OrHomeHMe PHK k peareHTy TpaHCcbexkuuu OBJIO paBHO 16,5 IIMOJIE Ha
Mk DOTAP.

[IMTOKMHE  OeTeKTUPpOBaJM M  OINpemeliajiM KOJMUYECTBEHHO B
KYJIbTypaJlbHEIX CcylepHaTaHTax C MCIIOJIb 30BaHMEM KOMMepUYeCKHU
IOOCTYIIHOTO Habopa ELISA ngin4ga IFN-o (BMS216INST) " TNF-o
(BMS223INST), oba u3 Bender MedSystems (Vienna, Austria). siRNA
TTR MHOyKUMSA LMTOKMHOB BHpaxeHa B BMIOe I[IPOLEHTa IIPOLYyLUPOBAaAHHEX
IFN-o miau TNF-& OTHOCUTEJBHO IOJIOXUTEJILHOTO KOHTpoJa siRNA AD-
5048.

PesyybTaTe crTuMyJiaumy I1FN-o m TNF-o koJmuecTBa siRNA TTR

IpeIcTaBJIeHH Ha Our. 1 (CpelHee M3 UeTHpPeX NOBTOPHOCTEN JIYHOK T
SD) m Huxe B Tabmuue 11 (HOpoLeHTH B CcpaBHeHuMM c AD-5048). Hwu
OO0Ha "3 oleHMBaeMuHx S1RNA TTR He MHOyLMpOBAaJja 3HaUMMO CeKpPEeLM

TNF-o miam IFN-o xyJbTUBHPyeMbMM PBMC uejioBeKa.

Tabnuua 11
Pesynbtathl ctumynaummn IFN-a 1 TNF-a siRNA TTR

Howep aynneca | JEN-aL (% AD-5048) | TNF-a (%  AD-5048)
AD-18246 0 4
AD-18258 0 0
AD-18259 0 0
AD-18261 0 0
AD-18263 0 0
AD-18271 0 0
AD-18274 2 1
AD-18275 0 0
AD-18276 0 0
AD-18277 0 0
AD-18285 0 0
AD-18290 0 0
AD-18291 0 0
AD-18292 0 0
AD-18293 0 0
AD-18298 0 0
AD-18299 0 0
AD-18320 0 0
AD-18321 0 0
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AD-18323 0 0
AD-18324 0 0
AD-18325 0 0
AD-18326 0 0
AD-18327 0 0
AD-18328 0 0
AD-18330 0 0
AD-18332 1 0
AD-18333 0 1
AD-18334 0 1
AD-18336 1 0
AD-18339 0 0
AD-18340 0 0
AD-18342 0 0
AD-18343 0 0
AD-18345 0 0
AD-18353 0 0
AD-18448 0 0
AD-18456 0 0
AD-18457 0 0
AD-18458 0 0
AD-18459 0 0

19Tk OCHOBHHX Iopaxaklmux TTR pguPHK (TTR-siRNA) BHOMpaM Ha
ocHoBaHMM ICsp B TIM-OmariasoHe B JIMHUMAX I[IE€UEHOUHEX KJIETOK
yeJIOBeKa HepG2 " Hep3B n OTCYTCTBUA VIMMYHOCTUMYJIATOPHOM
AKTUMBHOCTM. [yIJeKCH 0e3 Kakux-Jubo OomMOOUHEX CIapuUBaHUM C
BoJibmer BepOATHOCTBI HOOCTUIAT 3HAUMMOI'O HOKIayHa TpPaHCKpUIITa-
MUIIEHV, UYeM OYIUJIEKCH C OWMOOUHBMMU CIAaPUBaAHMAMM MeXIOYy DTUM OJIUMIO
u MPHK. g BO3MOXHOCTU Jgydmen MHTeplIpeTalumn IDaHHEIX

HepereCTHO—BMJIOBOIZ TOKCUKOJIOT'UN u IOJI4d IIOJIYy4YeHIMA HauboJiee

IIMPOKOM MIPVMEHMMOCTU K naluMeHTaM—JIoIaM, OBBIUHO
NIPenrnouTUTeJIbHEIMA ABJIATCSA OYILJIEKCH, KOTOPHE MMeT 100%

UIOEHTUYHOCTL B OPTOJIOTMUECKUX TeHax M3 KPHCH, cobakornomobHoOM
OBe3bgHEl M UeJIOBeKa, KOTOPHEe, KPOMe TOT'0, He HVMEeRT YyJdaCTOKOB-—
MUIIeHe¥ C WM3BECTHHMMU IOJMMOpOM3MaMM. IIAThL OCHOBHEIX COeIMHEeHUM
oTdupasM Ha ocHOBaHMM ICsgp B JIMHMAX TI€UEeHOUHEX KJIETOK B IIM-
omrarasoHe, OTCYTCTBUSA VIMMYHOCTUMYJIATOPHOM AKTMBHOCTH,
CHelMOUUHOCTY B OTHOmWeHUM TTR-TPaHCKPUIITOB UEJIOBEK M OTCYTCTBUA
M3BECTHEX IIOJMMOPOM3IMOB (MyTalluMi) B yudacToke MPHK, 4gBJIgw0MeMCs
MUIIEHB DBTOTO IOyluiekca. B ciayuae TTR, He ObuiM OOHapyXeHH
cocTogmMe ™3 19 OCHOBAHMM OJIMI'OHYKJIEOTHMIOE (OJIMIO) C TIOJIHOM

MOEHTUYHOCTBID B UYeJIOBekKe, Kphce U coBaKoInoloOHOM o0e3bsHe.
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CyMMMpPOBaHMe 5STHUX OaHHEX [OIpeOCcTaBJIeHO B Tabjule 12, KoTopad
TakXe BKJIoUaeT B cel4 uHpopMalumio 00 M3BeCTHHX MyTaumax TTR B
ydJacToke, ABJAKIEMCS MUIIEHBKD 5STOrO OYIIJIeKCa U IIepeKpeCTHO-

BMIOBOM PEeaKTMBHOCTHM .

Tabnnya 12
CymMMupoBaHne AaHHbIX 4N NaTu Hanbonee cunbHoaencTeyowmx guPHK TTR
I1C50 IC50 IFNa/TNFa| Mytauun, He
Homep (@PCR): | (bDNA): nokpbiBae- MepekpecTHO-BUAOBas PeaKTMBHOCTb
aynnekca HM HM Mble
HepG2 HepG2
AD-18258 0.007 0.005 Hw oaHoii ' CoGakonogobHas o6esbaHa: 1 oMGouHoe
OTpuia- MyTaLmm crnapuBaHue B nonoxeHun 14 A— G
TenbHele | eonupyto-
LMiA yyacTok) | Kpbica: HET roMonorum H1 B OAHOM MOFOXEHWM
AD-18274 0.009 0.176 OTpuLa- Lys70Asn; |CobakononobHas obesbsHa: HET OLLMGOUHBIX
TenbHble Val71Ala; |cnapusanuii
11673\]@ Kpblica: HET roMONoriu HU B OAHOM MOFOXEHWM
Asp74His
AD-18324 0.002 0.006 OTpuua- Hu oaHoit CobakornogobHas o6esbsiHa: HET OLLMGOUHbIX
TenbHble MyTayumn cnapuBaHuii
(HEKOAMPYIO- | o) 1ca: HeT roMONOrN HY B OAHOM MOMOXEHN
LMW y4aCTOK)
AD-18328 0.003 0.004 OTpuLa- Hu oaHoit ' CoBakorofo6Hasa obe3baHa: HeT OLLMBOYHbBIX
TenbHole | MyTaumm cnapusaHui

(HekoAnpYo- | Kpica: 7 oLLMGOYHLIX CnapuBaHMil
LMW y4aCTOK)

AD-18339 0.004 0.002 OTpuLa- Hu oaHoit OTcyTcTBYeT
TerbHble | MyTauu
(Hekoanpyto-

LMIA y4aCTOK)

DpmMep 4. In vivo yMeHblieHue MPHK TTR meuenu u Oenka TTR miasMu
INP01-18324, LNP01-18328 m LNP01-18246 B TPaHCI'€@HHHX MBIIAX
IBe TTR-siRNA, AD-18324 wu AD-18328, Owbuiu BHOpaHH IJ4g
OlleHMBaHMA in vivo. 3TU OYIJIEKCH NPOABJIAAM CWUJILHHM 3aBUCUMEIM OT
OO3HE CaWJIeHCHMHT 1n vitro B JMHMAX IIeUeHOUHHIX KJIETOK (HalpuMep,
HepG2). dur. 2A m dur. 2B [oka3bHBaKLT 3aBUCKUMOCTHM peaKUUM OT
OO3El B KJIeTKax HepG2 mnocJje TpaHCOeKUIMM C MCIOJbB30BaHueM AD-
18324 (dmr. 2A) wmiam AD-18328 (dur. 2B), TIoe >TM OO3H BHpPAaXeHH B
HM Ha X-0CKM ¥ peaKlMM BHpaxXeHH B BUIe ocTakmelcsa opakuum MPHK
TTR OTHOCUTEJILHO KOHTPOJIL, Ha Yy-0oCu. BBUJIO OIpemejyieHO, UYTO B
KJIeTkax HepG2, ICso AD-18324 m AD-18328 OwM paBHHE 2 1M m 3 1M,
COOTBEeTCTBeHHO. CanThH-MumeHM TTR 108 o00MX OCHOBHHEX KaHIMIATOB
nuPHK HaxomsaTrcda B 3’ —HeTpaHcIMpyeMoM YyduacToke MPHK TTR, B
y4yacToke, I'Ie OTCYTCTBYKT COOOMEeHHHE MyTaluMM B JIMTepaType.
[locJsienoBaTeJILHOCTH Kaxmoom Lenm DTUX OIBYX OCHOBHEIX
KaHIMOaTOB BOCIIPOU3BEOEHE HIKe ns DTUX TabJmiL. Hens:

S=CMEICJIOBaAd, aS=aHTHUCMEBICJIOBaAA, [loJsioxeHMe : TIOJIOXEHIE 57 -
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OCHOBaHMUA Ha TpaHcpunTe NM 000371.2.

Homep aynnekca Llenb Homep onuro INonoxeHne MocrenoBaTeNLHOCTL 5'-3" SEQ ID
NO:
AD-18324 s A-32337 509 GGAuUUCAUGUAACCAAGAdTIT 1001
AD-18324 as A-32338 527 UCUUGGUUACAUGAAAUCCATAT 1002
AD-18328 s A-32345 518 GuAACCcAAGAGUAUuUCcAuUdTdT 1009
AD-18328 as A-32346 536 AUGGAAUACUCUUGGUUACTAT 1010

Kpome TorTO, HnepekpecTHO-peakKTuBHad nuPHK TTR rprsyHa, AD-
18246, ©Onula BHOpaHa IJ4 OOINOJHUTEJILHOTO OlleHMBaHMa in vivo. AD-
18246 mnopaxaeT IDOCJEemOoBaTeJIbHOCThL, HAaUMHAKIYICS B IIOJOXeHUM 38
OTKPHTOM pPaMKM CUMUTHBaHMUA, THOe MMETCHS TPpU MyTaluM, COOOIMeHHHEe
B JmMTepaType. Kpmeas posza-orTeeT nja AD-18246 B kJjeTkax HepG2
[IoKkasaHa Ha  dur. 3. AD-18246 sgaBJAeTCAa CYIEeCTBEeHHO MeHee
cuiabHOM, ueM AD-18324 m AD-18328; Onulo omnpemejieHo, uTo ICsg AD-
18246 paBHa 265 M.

AD-18324, AD-18328 wm AD-18246 BBOOWMJIM TPAHCIEHHEM MHIIaM
[I0CJle TIpUI'OTOBRJIeHMsa B LNPOl., 3-5-MecAYHBIM TpPaHCI'eHHEM MBIIaM

H129-mTTR-KO/iNOS-KO/hTTR (MBmmaM ¢ HOKayTOM TpaHCTUpeTHHa /

MBIIaM C VHIOYUUPOBAaHHEM HOKayTOM CUHTa3H okcuma
az’oTa/TPaHCTeHHEM MbIIaM C TPaHCTUPEeTMHOM UYeJIoOBeKa) BBOIWIU
BHyTpuBeHHO (IV) 200 wMrjg LNPOl-IOPpMI'OTOBJIEHHYK TPaHCTUPETHH-—

cneunpmueckymo SiRNA (AD-18324, AD-18328 wam AD-18246), LNPO1l-
IPUTOTORBJIEHHYID KOHTPOJIbHYI SiRNA HalleJIeHHYI Ha TI'eH JouubepassH
He-4yeJiOBeKa (AD-1955) i  30P uepes XBOCTOBYK BeHY IIpuU
KOHIeHTpauuax 1,0 mr/xr, 3,0 Mr/xr wim 6,0 Mr/xr mig siRNA AD-
18324 m AD-18328, 3,0 Mr/xr mjusa siRNA AD-18246 um 6,0 MID/KID OJd
SiRNA AD-1955. LNPOl 4gBJadeTCd JUIMIOMOHOM TOTOBOM GopMol,
cocTosamen u3 ND98, xojecTepuHa u II3T-uepammna C16.

CnycTsa OpUOIM3UTEJIbHO COPOK UYacoB, MEIIEM aHeCcTe3UpOoBaJil
200 MKJ KeTaMMHa U 3aTreM O0OeCKpPOBJIMBAJM Iepepe3aHueM IIpaBoM

XBOCTOBOWM  (KaymaJibHOM) apTepuM. BHOeddau I1eJIbHYyD KpPOBb U
BHOSJIAIM IJIa3My U xpaHwiau npu -80°C mo aHamm3a. TKaHb IIeYeHU

cobupanmr, OHCTPO 3aMOopaXuBaM M xpaHmiau npu -80°C mo oBpaboTKu.

S50bexkTUMBHOCTL JIeUeHUMsA OlleHMBaJM [IOCPelCTBOM (1) WM3MepeHUS
MPHK TTR B meueHu oOpu 48 uyacax IocJe BBeOeHMa IOO3E M (ii)
n3MepeHuda Oejgka TTR B I[J1asMe Iepel KpPOBOIyCKaHMeM ¥ IIpu 48

Jyacax IIocJle BBeImeHMA »nos3uH. YpoBHM MPHK TTR aHaammsupoBaM C
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MCIIOJIE30BaHUEM aHaJIM30B pa3BeTBJIEHHOM IHK-QuantiGene 2.0
(Panomics cat #: QS0011). Bxpatrue, HOPOOH [IeUeHM MHIM M3MeJIbYaJIu
M TOTOBWJIM JIM3aTH TKaHM. JIM3UMCHYK CMEeCh IleueHu (cMeck u3 1
obbeMa JIM3UMCHOM CMecHu, 2 OOBeMOB He comepXalleM HyKJIeas BOIH U

10 wmra IpoTemHase-K/MJI OJ4 KOHEUHOW KOHUeHTpaluu 20 Mr/mi)

MHKyOupoBanmu npu 65°C B Teuenme 35 MMHYT. 3areM, B STOT
3axXBaTHBALMUY ILJlaHmeT pobaBisaiam 20 MKJI Pabtouero HaBopa 30HIOB
(TTR-30HO nOJid TeHa-MumeHM ¥ GAPDH 1OJid 2HOOTEHHOTO KOHTPOJIA) U

80 MKJI KJI€ETOUHOTIO JIM3aTa. 3axBaTHBalmMe IIJIaHIIeTH MHKy@MpOBaJIM

npu 55°C+1°C (mpmbiusuresbHo 16-20 uwacoB). Ha ciemyommi IeHb,
SaxBaTHBaIMe IIJIAHMETH IIPOMBBAaJIM 3 pasa 1X I[IpOMEIBOUHHM OydepoMm
(He comepxamen HYKJIeas BOIEI, BydepHoTO KoMrioHeHTa 1 "
[IPOMEIBOUHOTO BybepHoTO KomMmrioHeHTa 2, 3aTeM CYIMIIN
LHEHTPUQYTHUPOBaHEeM B TedeHre 1 MuHYTH nopu 249g. HDoBarasiam 100
MKJI Pabouero mnpe-aMIMOMKaATOPHOTO PpeareHTa B 3axXBaTHBAMIUMA

IIJIaHIIEeT, KOTOpBITZ 3alellbBallM  aJIioMUMHMEeBOM (]_)OJ'H::I‘Oﬁ n MHKVGMpOBaHM

B TeueHre 1 uyaca npu 55°C+1°C. Ilocye 1 uaca, CTaIVio IPOMHBAHUS
[IoBTOPAJM, 3aTeM nobapjsajam 100 Mg pabouero aMIUIMOMKATOPHOI'O
peareHTa. llocse 1 yaca, cTaluM IIPOMEBAHMSA U CYULKM [IOBTOPSJIM U
notasiyanu 100 MKJI 30HOa MEeTKM. 3aTeM 5STM IIJIaHIETH OPOMEBaJIM 1X
[IpOMBIBOUHEIM OybepoM M CyIIMJIM ¥ 3aTeM JoOaBJAIM K  DTUM
3axBaTHBAKIMM ILJIaHIIeTaM 100 MKJI Cybcrpara. 3axBaTHBaKRIME
[JIaHMIEeTEl CUMTHBAJM C MCIOJb30BaHMEeM JIOMMHOMeTpa SpectraMax
(Molecular Devices, Sunnyvale, CA) c nocienyoumey MuHKyOalLuen B
TeueHMe 5-15 wMmHYT. IOanHele DLDNA  aHaJdM3UMPOBaJIM  BEUMTAHMEM
cpemHero (QOHa M3 KaxIoM u3 Tpex I[IOBTOPHOCTEM, YyCpelHeHMeM

BeJIMUMH I[IOJIyUEHHHX TpexX NOBTOpHOCTeM GAPDH (KOHTPOJILHOTO 30HIA)

n TTR (DKCIIEPUMEHTAJIEHOT'O 30HIAa) , 1z 3aTeM BHUNCJIEHUEM
OTHOIIEHNW I ¢ (boH  BKCIEPMMEHTAJILHOTO  30HOa)/dOH  KOHTPOJIBLHOTO
30HIa) .

YPOBHU TTR I1J1a 3MEL aHaJIM3npoBaJn C MCIIOJIE 30BaHMEM

KOMMEpUeCKM OOCTYIIHOTO Habopa "AssayMax Human Prealbumin ELISA
Kit" (AssayPro, St. Charles, MO, Catalog # EP3010-1) B
COOTBETCTBMM C YKa3aHMAMM UITOTOBUTENA. BKpaTle, ILJla3My MHIINU

pazbaBiasaiamu  1:10000 B 1X cmMecu pasbaBuTesel ¥ HoBaBiasIM B
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openBapUTeJILHO IIOKPHTHE ILJIAHWETH BMeCTe CO CTaHOapTaMy Habopa u
MHKYOMpPOBaJIM B TeueHMe 2 YacoB IIpPM KOMHATHOM TeMIepaType C
nocyenymomyvy - 5X NPOMEIBAHUMAMM — [IPOMBEIBOUHEIM  OydepoM  Habopa.
[IATbOEeCAT MUKPOJUTPOB OUMOTHMHUIIMPOBAHHOTO aHTHUTeJla [IpealibOyMrHa
DO0aBJIAIM B KaxXIyl JYHKY M MHKYyOMpOBaJiM B TedueHue 1 uyaca Opu
KOMHAaTHOM TeMIlepaType, C IO CJIe OYIOMVIMU 5X [IPOMEIB aHU AMU
[IPOMEIB OUHEIM bydepoM. [IarbmecAar MUKPOJIUTPOB KOHEBIOTaTa
CTpeNTaBUIMH-IIepOKCHIOa3a HOOABRJIAIM B KaXIyl JYHKY U ILIJIQHIIETH
MHKYOMpPOBaIM B TeueHMe 30 MMHYT IOIPpM KOMHATHOM TeMIepaType C
[IOCJIeOYKIMM IIPOMEBAHMEM, OIMCAHHEM BHIIe. 3Ty peakKUU IIPOABJIAIN
notasjeHuemMm 50 MKI Ha  JIYHKY  XPOMOIT'€HHOTO cybcTpaTa WU
VMHKYOMpPOBaHMeM B TeueHue 10 MMHYT OpM KOMHATHOWM TeMIepaType C
OCTaHOBKOM peakumum podaBjeHueM 50 MKJI Ha JYHKY CTOI-pacTBopa.
[Moryiomenue npu 450 HM CUMTHBAJM He MUKPOILJIaHIleT-puIepe Versamax
(Molecular Devices, Sunnyvale, CA) ¥ »JaHHHe aHaJM3UPOBaJU C
VCIIOJIE30BaHMEM TIIakKeTa I[IporpaMMHOTO of6ecnedeHusa Softmax 4.6
(Molecular Devices).

Beuto oOHapyXxeHo, uyuTo LNP01-18324 m LNPO1-18328 yMeHbIAKOT
ypoBHM MPHK TTR neuenm (Omr. 4A) m Oeska TTR mnasmel (dur. 4B)
3aBMCHMMBIM OT OO3H oOf0pasoM IIpu OOJICHOM IV-BBemeHMM. BBUIIO
ompenejyieHo, uTo EDsg MPHK LNP01-18328 paBHa ~1 MI'/KT', TorIa Kak
ED50 LNP01-18324 paBHa ~2 Mr/xr. HencrBua LNP01-18324 m LNPO1-
18328 OpuM cHeuMPMUEeCKMMM, Tak Kak KOHTpoJb, LNP01-1955 mnpum 6
MT'/KT, He BJMAJ 3SHauMMO Ha ypoBHUM MPHK TTR meueHM, B CpaBHEHUM
c rpynmnon 30P. LNP01-18324 u LNP01-18328 yMeHbIlaJM YPOBHM OeJika
TTR 1a3Mbl OTHOCUTEJILHO TPYHNH 30P, ¢ 500eKTUBHOCTAMU, KOTOPHE
OBUIM CXOIOHEMM C D200eKTMBHOCTAMM Ha ypoBHaAxXx MPHK TTR. Ilpm 3
MT/KT LNP01-18246 yMeHbmaJ YypoBHM MPHK TTR HedyeHM B MeHbIen
cTeneHm, uyYem 3 Mr/kr LNP01-18324 wmym LNP01-18328.

ST pe3yJbTaTH IeMOHCTpUpykT, 4Yro LNP01-18324 wm LNPO1-
18328, BBOomuMMEIe IV-00JIOCOM, CYIEeCTBEHHO yMeHbmakloT MPHK TTR
yeJioBeKa, 3KCIPECCUPYEMYIO [IeUeHEbI0 TPaHCTEeHHOW  MBIM, uTo
IPUBOOUT K yMeHbleHMIO Dejyika TTR uesyioBeKka B KPOBOTOKE.

Opumep 5. In vivo ymMmeHblleHMe MPHK TTR OMKOI'O THUIIa B IIeYEeHU
npuMaTa (He uesnoBeka) nocpencTBoM SNALP-18324 mu SNALP-18328

g oueHuMBaHUA 20bexkTMBHOCTM TTR-siRNA AD-18324 m AD-18328
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B IpuMaTax (He ueJijoBeKe) Ha ypoBHAxXx MPHK TTR meuenHu, Tu SiRNA
ToToBMJIM B SNALP u BROOMUIM 15-MmHYTHOM IV-uHOy3MUel. OOe3bsgHam
Cynomolgus (Macaca fascicularis) (2-5 xr, 3 XMBOTHHX Ha TI'PYIIIY)
BROOMJIM 15-MMHYTHEEe IV-MHOy3mm SNALP-18324 (0,3, 1,0 wmmm 3,0
mr/xr), SNALP-18328 (0,3, 1 wm 3 wMr/kr) wimu SNALP-1955 (3
MT/ KT, C OTpMLATEJIbHEIM KOHTPOJIEM, SiRNA AD-1955, wMMIEHB
KOTOPOM 4ABJIIeTCs T'eH Jioluubepasw (He-MJIeKoNMTanmero) . [Ipu copoka
BOCBMM UYacax IIOoCJle BBeleHUd O3, 00es3bsaH aHeCTe3MPOBaliM HaTpUM-—
neHTOOapbUTaJOM U OIPOBOOMIIM KPOBOMU3BJIeUueHMe. TKaHb IIeUeHUM MOJId

onpenesienna MPHK TTR cobupanu, OHCTPO 3aMOpaXMBaJM M XPaHWUIIU

npu -80°C mo oBpaboTKuU.

YporHr MPHK TTR B IIeUeHM aHaJIM3MpOBAaJIM IIPUM  I[IOMOIIMU
CIlelaJjibHO paspaboTaHHOTO aHajmsza pa3BeTBIJIECHHOM IOHK,
VCIOJb3YMero TexHoJioTuil QuantiGenel, 0. BxpaTie, TOIPOOH IIeUeHU
O0e3bAHE M3MeJIbUaJiM M TOTOBWMIIM JIM3aTH TKaHU. JIM3UCHYK CMeCh
rieyeHm (cMecy wm3 1 oObeMa JIMBMCHOM CMecCcH, 2 00BeMOB He

comepxamel HykKJeas BOOH M 10 Mk IIpoTeMHasu-K/MJI OJ9 KOHEUHOM

KOHILeHTpauuyu 20 Mr/mi) uMHKYOMpoBagu npu 65°C B Teuenme 35
MMHYT. 3aTeM, B DTOT 3axBaTHBRaIMM IIJaHmeT »HobaBjaaM 20 MKJI
Pabouero Habopa 30HDoB (TTR-30HOD 1mJid TeHa-MulleHuM W GAPDH nmis

SHIOOI'€HHOTI'O KOHTpOJ’IH) u 80 MKJI KJETOUHOTO JM3aTa. 3axBaTHBakllye

IJIaHMEeTH MHKYyOMpoBasm opu 55°C+1°C (npmubnmsuresbHO 16-20 yacos) .
Ha crepywomuy IeHb, 3axBaTHBaMMe IIJIaHMEeTH IIPOMBEBRBaaAM 3 pa3a 1X
[[pOMEIBOUHEIM OydepoM (He coIepxamel HYKJeas BOOBE, BydepHOTO
KomrioneHTa 1 u IIpOMEIBOUHOTO BydepHoro KoMmnoHeHTa 2), 3aTeM
CYIIMIIM  LeHTPpUOYyIMpoBaHMEeM B  TeUueHUe 1 wmHyTEH TOpu  2499g.
HoBarysanm 100 wMryg Paboduero npe-aMILUIMOMKATOPHOI'O peal'eHTa B
3axBaTHBAKIUM IIJIQHMET, KOTOPHM 3alelItBalivM aJIloMMHUEeBOM QOJIBETOM U
MHKYOUpPOBaaM B TeueHre 1 uyaca npu 55°C+1°C. Ilocne 1 uyaca, cTamguio
[IPOMEIBAHUSA IIOBTOPAJIM M 3areM npobasjgaau 100 Mg PabBouero
aMINIMOUKATOPHOTO pealeHTa. llocyse 1 uwaca, cTaguM I[IPOMEBAHUA U
CYWIKM IIOBTOPAIM M nodarjany 100 MKJI 30HOa MeTKM. 3axBaTHBaKIMe
[JIaHmMeTH WHKyOupoBanmu npu 55°C+1°C B Teuenme 1 uwaca. 3aTeM »TH
[JIaHMEeTH OpoMEBaJM 1X I[IpOMEIBOUHEM OydepoM M CyWMIIM M 3aTeM

noBaBJIAAM K STHUM 3axBaTeHBawommM IiaHmeTram 100 My CyBcTparTa.
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BaxepaTHBaKIMEe ILJIAHWETH CUMTHBAJIM C MWCIOJBb30BaHMEM JIOMVUHOMETPA
SpectraMax (Molecular Devices, Sunnyvale, CA) c Iocjenyomen
MHKyOaumeyn B TeueHue 5-15 mmHyT. IJaHHHe DbDNA aHaJdmMsupoBasm (i)
BHUMTAHMEM cCpeIHelo GOHa M3 KaxXIoM M3 Tpex IIOBTOpPHOCTeM, (ii)
YyCpeIlHeHneM BeJIMUMH IIOJIYYEeHHEIX Tpex IIOBTOPHOCTEN GAPDH
(KOHTpOJIBLHOTO 30HOa) M TTR (BKCIOEepMMEeHTAJILHOTO 3O0OHHOa), M 3aTeM
(iii) BHUMCIIeHMEeM OTHOmeHMA: (QOH BKCIepMMEeHTaJLHOTO 30HIa)/boH
KOHTPOJIBHOTO 30HIAa) .

STM pe3yJbTaTH IOoKaszaHe Ha dur. 5. SNALP-18324 m SNALP-
18328 ymMeHbmaau YypoBHM MPHK TTR B [edyeHM 3aBMCHMMBEIM OT HOOS3H
obpas3oM, B CpPaBHEHUM C OTPpULATEJIBHEM KOHTpoJeM SNALP-1955. Bruio
omnpelnejyieHo, 4ToO EDsy SNALP-18328 m SNALP-18324 O6vputM paBHH ~0,3 U
~1 MI'/KT', COOTBETCTBEHHO.

ST pe3yJbTaTH IeMOHCTpUpyKT, 4Yro SNALP-18324 wu SNALP-
18328 gapagwoTcsa 300eKTUBHEMU B cylnpeccum MPHK TTR 1gukoro Tura B
IedyeHM IIpMMaTa (He UeJloBeKa) IMpU BBeleHUM IV-uHOy3Mel.

IpmMep 6. In Vvivo yMeHblleHMe MyTaHTHOM MPHK m MyTaHTHOTO Oeika

(V30M) -TTR mocpencreoM SNALP-18328 B TpPaHCI'@HHOM MBIIM

Hoig OLlEHVMBaHMA 20OEeKTUBHOCTHU TTR-siRNA  AD-18328 Ha
MyTaHTHOM MPHK (V30M) TTR B IeueHM M MyTaHTHOM Oejike (V30M) TTR
B CHBOpPOTKe, AD-18328 roToBmM B SNALP ¥ BBOIWIM I[IOCPeICTBOM
IV-6osmoca B V30M hTTR-TpaHCIeHHYH MbIIb. 8-12-HeXmeJlbHEM V30M
hTTR-TpaHCTeHHBEM MeIMaM (5 XMBOTHHX Ha TIPYINY) BHYTPMBEeHHO (IV)
Beommym 200 mxJj1 SNALP-18328 (0,03, 0,3 mium 3 Mr/kKr), SNALP-1955
(3 MI/KI' C OTpULIATEJLHEM KOHTpoJieM SiRNA AD-1955, wMumeHbo
KOTOPOM HABJISeTCA TeH Joludepasb (He-MIeKoNMTaKmero) ), uian 30P.
Vcnonbs3yeMbele MBIMM ObBJIM mITaMMoM Mus musculus H1I29-hTTR KO wus
VHCTUTYTa MOJIEKYJIAPHOV U KJIeTouHOM Omojsiormu, Porto, Portugal.
BxpaTile, TpaHCTeHHEX Memel hTTR H129 cxpemuBaaM C Memamm H129
sHOoTeHHE TTR KO (HyJdp-MBIIaMu IJIS TeHepupoBaHusa HI129-hTTR
TPpaHCTEeHHEIX MHIIEeY B TeHeTHUYeCcKoM ¢oHe HyJIb-Mumer TTR (Maeda,
S., (2003), Use of genetically altered mice to study the role
of serum amyloid P component in amyloid deposition. Amyloid
Suppl. 1, 17-20).

[Ipn 48 yacax I[OCJe MHBEeKUMM, XMBOTHHM BO BCeX IATU Tpyllax

00paboTKM BBOOMJIM JIeTaJIbHYID »HO3Y KeTaMuHa/KcujasmHa. J[IpoOH
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CHIBOPOTKM COOMpPalIM M XpaHuIM Opu -80°C no aHalM3a. TKaHL IIeUeHU

cobupanmr, OHCTPO 3aMOopPaXuBaM M xpaHwmu npu -80°C mo oBpaboTKHU.

IJI4 KOJIMUEeCTBeHHOTO onpeneyseHusa MPHK TTR, 3aMOPOXEHHYIO
TKaHb I[IeUeHM M3MeJIbuaJiM B IIOPOWOK M ITOTOBUJIM JIM3AaTH. YPOBHU
MPHK TTR OTHOCHTEJIBHO YypoBHel MPHK GAPDH omnpenesyisiM B BTHUX
Ju3aTax C MCIOJIb30BaHMeM aHalM3a pa3BeTBJeHHHx [OTHK (QuantiGene
Reagent System, Panomics, Fremont, CA) . BkpaTiue, aHaJm3
QuantiGene (Genospectra) VCIIOJIL30BaJIn oid KOJIMUECTBEHHOTO
omnpenejieHusa ypoBHel MPHK B JmM3aTax Opod TKaHM B COOTBETCTBUU C
VHCTPYKLUMAMA M3TOTOBUTEJIA. CpenHum YPOBEHbE MPHK TTR
HOopMaJIM30BaJiM OTHOCUTEJIEHO CcpenHero ypoBHAa MPHK GAPDH nid
Kaxnoy TIpobel. CpelHMe 3HaueHUSI HOPMaJMB30BAHHLHX BeJIMUMH TPYIII
3aTeM OOIMIOJIHUTEJILHO HOPMaJM30BaJM OTHOCUTEJILHO CcpelHel BeJIMUMHEL
0 obpaboTaHHOV 30P I'pYINH OJA HOJYUYEHUS OTHOCUTEJLHOTO YPOBHSA
skcHapeccun MPHK TTR.

HJId  KOJIUMUECTBEHHOTO olpenejyieHUA DeJika TTR, CEHIBOPOTKY
aHaJIM3MpoOBaJlM C MCIOJb30BaHMeM Habopa AssayPro (St. Charles,
MO) Assaymax PreAlbumin ELISA, B COOTBETCTBUM C IIPOTOKOJIOM
N3TOTOBUTEJIA.

ST pes3yJbTaThH [IOKaz3aHe Ha our. ©6A um odur. 6B mpms MPHK
[leyeHn U OeJika CHBOPOTKM, COOTBeTCTBeHHO. OO0paboTaHHEe SNALP-
18328 V30M hTTR-TpaHCI'eHHEE MBIM MUMeJM 3aBUCUMOe OT IO3H U
3HauMMoOe YMeHblleHre ypoBHeM MPHK TTR neueHM OTHOCUTEJNLHO TPYIIIH
30P-KOHTPOJIA, OOCTMIasd MaKCHMMaJlbHOTO YyMeHbmeHmus 97% (p<0,001)
npu 3 wMr/xr SNALP-18328, u 50% ywmeHbmenms (ED50) npm ~ 0,15
Mr/xkr  SNALP-18328. Besiok TTR  CHBOPOTKM TakKXe I[IOOABJIAJICA
3aBUCUMEIM OT O3H 060pas3oM, C MaKCHMMaJIbHHEM yMeHblleHuMeM Oejyika TTR
CHBOPOTKM 99% (p<0,01) (OTHOCHUTEJNBHO YPOBHEeM Iepel BBeIeHUEM
OO3H) IIpr 3 MI'/kr SNALP-18328, uTO COIJIACOBAJIOCE C YMeHbIIeHMEeM
ypoBHel MPHK TTR. SNALP-1955 mpu 3 MI/KD He MMeJI CTAaTUCTUUECKU
3HAUMMOTO IOeMCTBMSA HUM Ha ypoBHM MPHK TTR, HM Ha ypoBHU OeJjika, B
CpaBHeHUMu C 30P.

CLiyYi PesyJIbTaThH OEMOHCTPUPYT, uTo SNALP-18328, npu
BBeleHun IV, sABJSeTCAd aKTUBHBEM B CYIpPecCuUurM MyTaHTHoOM MPHK V3O0M

TTR B IIedeHM TpaHCI‘eHHOﬁ MBIV, uTo InpmBoomT K  YMeHBIIEHNMIO
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MyTaHTHOTO Oejyika V30M TTR B KpPOBOTOKE.

ODpuMep 7. [NPOJONXUTENBHOCTL cylpeccun MPHK m Genxa TTR

nocpencTBoM SNALP-18328 B TpaHCI'@HHOM MBI

IJIga OLeHMBAaHMA NPOOOJIKMTEJNIBHOCTKM cylnpeccun MPHK u  Oejka
TTR nocpencrsoM SNALP-18328, AD-18328 roToBMIIM B SNALP wu
BROOWIM B BuOe IV-0Oojwca V30M hTTR-TpaHCT'€éHHEM MbIIaM. B
Pa3JIMUYHEIX BPEMEeHHHEX TOouKax I[IOCJIe BBeIeHMA TOO3H OlIpelesidain
KOJIMUeCTBeHHO YypoBHM MPHK TTR B TIeueHu M ypoBHU Oejika TTR
CHIBOPOTKM . 8—-12-HemeJsibHEIM V30M hTTR-TpaHCTeHHEM  MBIIaM (4
XMBOTHEIX Ha TPYINy) BBOOMIM BHYTpMBeHHO (IV) 200 wMxja SNALP-
18328 (1 w™r/xr) wau SNALP-1955 (1 wMID/KD, C OTpHLATeJbLHEM
KOHTPOJIEM S1RNA  AD-1955, MUIIEHB KOTOpOU aBJjgeTcd TeH
Jouudepass  (He MIeKOoNUMTaKnmero) . MCIoJb3yeMBe MHIMM @ OBJIM MITaMMOM
Mus musculus H129-hTTR KO 3 MHCTUTYTa MOJIEKYJIAPHOM M KJIETOUHOMN
buojsorum, Porto, Portugal. BkpaTile, TpaHCTeHHHX Memey hTTR H129
CKpemuBagu C Memamu H129 sHporensHsnr TTR KO  (HyJIb-MBIIaMM OJIA
TeHepupoBaHua HI129-hTTR TpaHCTEeHHEX MHIIEM B TI'e€HeTHUECKOM OQOHe
HyJab-Memen TTR (Maeda, S., (2003), Use of genetically altered
mice to study the role of serum amyloid P component in amyloid
deposition. Amyloid Suppl. 1, 17-20). B gHm 3, 8, 15 wmmm 22
[I0CJIe BBEOEeHMA OO3H, XUBOTHEIM O0eM3 TPyl HaBajiM JIeaJIbHYKD O3y

KeTaM/Ha/KCcujlasuHa. I[IpoOH CHBOPOTKM COOMpPaaM U XPaHWUIM IOpU -
80°C mo aHaymza. TKaHbL I[eUeHM CcoOupasy, OHCTPO 3aMOopPaxXuBaJIM U

xpaHuan npu —-80°C mo oBpaboTKu.

IJIg4 KOJIMUEeCTBeHHOTO olpeneseHrus MPHK TTR, 3aMOPOXEHHYIO
TKaHb I[IeUeHM M3MeJIbUajiM B IIOPOWOK M TOTOBUIIM JIM3aTH. YPOBHU
MPHK TTR OTHOCUTeJILHO YypoBHeM MPHK GAPDH omnopemelsainM B 53TUX
Ju3aTax C MCHOJB30BaHMEM aHaJM3a pa3BeTBJeHHHxX HOHK (QuantiGene
Reagent System, Panomics, Fremont, CA) . BkparTiie, aHaJm3
QuantiGene (Genospectra) WCIIOJIE30BaJIu oid KOJIMUECTBEHHOTO
onpenejieHVsa ypoBHelM MPHK B JmM3aTax Opo® TKaHM B COOTBETCTBUU C
MHCTPYKLIVAMA M3TOTOBUTEJIA. CpenHun YPOBEHb MPHK TTR
HopMaJiM30BaJlM OTHOCHUTEJIEHO CcpenHero ypoBHA MPHK GAPDH nid
Kaxnor HOpoOe. CpenHMe 3HaAUEHMs HOPMaJIM30BAHHEIX BeJIMUMH TPyl

saTeM OOIIOJIHMTEeJIBHO HOPpMaJlM3OoBaJlM OTHOCUTEJIBEHO cpenHef/'l BEeJIMYVIHEL
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s obpadoTaHHOM 3OP TIpyNnnH IOJI4 NOJYYEeHMsS OTHOCUTEJILHOTO YPOBHSA
skcHpeccun MPHK TTR.

HJId  KOJIMYUYECTBEHHOTO olpeneJsyieHuAd OeJika TTR, CEHIBOPOTKY
aHalM3upoBaJiM C MCIOJb30BaHMeM Habopa AssayPro (St. Charles,
MO) Assaymax PreAlbumin ELISA, B COOTEBETCTBMUM C [IPOTOKOJIOM
M3TOTOBUTEJIA.

ST pes3yJbTaTH I[IOKa3aHe Ha Oour. 7A m Oour. 7B mas MPHK
nedyeHu wu OeJjika CHBOPOTKM, COOTBETCTBEHHO. EIMHCTBeHHOe IV-
BoJiocHOe BBeneHume SNALP-18328 B hTTR V30M-TpaHCI'€HHYK MBIIb

OPUBOIOMIIO K MIPOIOJIXKUTEJILHOMY MHIMOUpPOBaHMID ypoBHer MPHK TTR B

IeyeHu © YypoBHel ©Oejka TTR B CHBOPOTKE. B cpaBHeHUU C
KOHTPOJILHOW  TPYIIION (1 w™r/mMy SNALP-1955), onmHoKpaTHoe IV-
BBeIeHMe SNALP-18328 npu 1 MI'/KD 3HAUMMO YMEHBLIIAJIO

OTHOCUTEJIbHHEe ypoBHM MPHK TTR B mHmM 3, 8, 15 wm 22 nociue
BBeIOeHUsa OO3H Ha 96% (p<0,001), 90% (p<0,001), 82% (p<0,001) m
73% (p<0,001), COOTBETCTBEHHO, M He BO3BpamalJlo K YPOBHAM (QOHa B
KOHIle DTOI'0 MCCJeNOoBaHMA (OeHb 22 I[IoCJie BBelIeHUS OO3H) . YPOBHU
DeJika Takxe YMEeHBbIaJIMCh C MaKCKUMaJlb HEM YMEeHBIIeHEeM TTR
CHBOPOTKM 97% (p<0,001) (orHOCUTesIbHO SNALP-1955) B 1neHp 3
locJie BBeOeHMsa Oo3el. B mHM 8, 15 m 22 1nocjle BBeIOeHMS OOS3H,
ypoBHM Oejika TTR OvbUIM HoImaBJIeHH Ha /2% (p<0,05), 32% (p<0,05) m
40% (p<0,001), COOTBEeTCTBEHHO, OTHOCHUTEJBLHO SNALP-1955.

STU pesyJIbTaTH OeMOHCTPUMPYKT, UYTO eIMHCTBeHHOe IV-BBeIeHUe
SNALP-18328 NpOM3BOOUT IMIPOOOJDKUTEJBHYI cylpeccuro MPHK mneueHun-
MUIIEHV ¥ YyPOBHeM OeJiIka CHBOPOTKM B V30M hTTR-TpaHCIeHHOM MBI,
CO 3HaAuMMBIMM YMeHblIleHMAMM Kak MPHK TTR neueHm, Tak M Oejgka TTR
CEIBOPOTKU IIpM 22 HOHAX IIOCJIe BBeIeHUsS OO3H.

IpuMep 8. [IPOIONIXMUTENBHOCTL cylpeccum Oejka TTR CHBOPOTKMU
nocpencTBoM SNALP-18328 B nmpmmMmaTe (He uYeJIOBEKe)

g OUeHMBaAHMA IOIPOOOJIKUTEJILHOCTU  Ccyhpeccum Oeynka TTR
CEIBOPOTKM IocpencrsoM SNALP-18328, AD-18328 roroBmym B SNALP wm
BROOMIM  IV-uMHOQYy3MeN  OpuMaTaM (He  dJeJIOBEeKY) . B  pasiMuHEX
BPEMeHHHX TOouKax IIOCJie BEBeOeHMA HDO3H OlpelelIAliM KOJUUEeCTBEHHO
YPOBHU OeJiKa.

ObespsgHam Cynomolgus (Macaca fascicularis) (n= 5 XMBOTHEX

Ha TIpynny njag Ipynn SNALP-18328 m n=3 XMBOTHEX Ha TIPYIILY IJA
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SNALP-1955- wm 30P-rpynn) BepOIWIM 15-MUHYTHY® WMHOY3MB SNALP-
18328 (0,3, 1 wmm 3 MI/kr), SNALP-1955 (3  MT/KT) c
OTpMLATEJIEHEIM KOHTpoJieM siRNA AD-1955, KOTOpHM HOopaxaeT TeH
Jgouudepass He-uyeJioBeka) wim 3¢P. B gum O, 1, 2, 3, 4, 5, 7, 10
n 14 dasH BBemeHUA 003 cOoOMpasM HPOOHE CEHBOPOTKM UM XPaHWUIW IIPU —
80°C mo aHamMza.

g aHamsa YPOBHEN Delika TTR B npobax CEIBOPOTKMU
VCIOJIE30BaiM BecTepH-0BjoT-aHanus3. I[IPOBE CHBOPOTKM M3 KaxXIou
TPYyNnH O0BeOIMHAIM M pas3baBiadanm 1:1 Oydepom Jlemmnam njsa npod (B-
MepKalTO®TaHOJ no0aBJIan B paseeleHUn 1:20). STU POOEH
HarpeBaJu Opu 95°C B TeueHme 10 MuHyT. 12,5 MKJI KaXOol OIPOOH
HAHOCUJIM B KaxXIyld OOpoxXKy 10-20% npen-rens Criterion (Biorad,
Hercules, CA) u pasziensanu sJekTpodpopeszoM Ha HOCH-TIAAT npm 120 B
B TedueHre 1,5 dYacoe, 3aTeM IIepPeHOCUJIM Ha HUTPOLeJJIJIO3HY
MeMOpaHy C MCIOJb30BaHMeM IOJIYCYXOoM cucTeMH Ipu 15 B B TeueHUe
1 uyaca. 2Ty MeMOpaHy OJIOKMPOBaJIM B TeueHMe Houm nopu 4°C B
brnokupykmeM Oydpepe LiCOR (Lincoln, NE), pa3BemeHHoM 1:1 1X 30P.
SToT OJOT 30HOMPOBAJM CHauajla I[IepBUUHHMM aHTUTeJlaMu (KO3bUMU
antu-TTR-auTUTesjaMm M3  Santa Cruz (Santa Cruz, CA) npu
paszBemeHun 1:1000 B OjgoxkupyiomeM Oydepe LiCOR/3PP Ha KauaJike B

TeyeHMe 1 Yaca IIpM KOMHATHOM TeMIepaType. BJOTH OpoMeBagu 4X

30P + 0,2% TeuH 20 (10 MMHYT Ha OOHY I[IPOMEBKY) . [JoOaBJygaJu
bJIyopeclieHTHEIE MEUEHHE BTOPUUHEE aHTUTEeJa (aHTuUTeJla [IPOTHUB
KO3bMxX aHTUTes 680 ©HM wu3 Invitrogen (Carlsbad, CA) npu

pasBemeHun 1:10000 B OJjoxupyimeM O6ydepe LiCOR/3OP M 3TOoT OJIOT
VMHKYOMpPOBaAJIM B TedeHre 1 dYaca OpM KOMHATHOM TeMldepaType. Illocie
MHKYOUpOBaHMUsa, OJIOTEH HOpoMEBaau 4x 30P + 0,2% TBuH 20, c
nmocjenyiomey OIOHOM MNPOMHBKOM 1X 30P. 14 IeTeKTUPOBaHUSA OeJIKOBHIX
IOJIOC MCIOJB30BaIM CUCTeMy BuU3yaluszalum Odyssey Infrared Li-
COR. MouHomep TTR murpupyetr npu 15 xla.

T pesl3yJbTaTHE IIoKa3aHH Ha dur. 8. VYpoeHU ©Oesxka TTR
CEIBOPOTKM OOHaApyXMBaJM 3aBUCHUMOE OT IO3H yMeHblleHMe C 1 wmjiamu 3
Mr/xkr SNALP-18328, B CpaBHEHMM C YPOBHAMM IIepel BBEeIEeHMEeM IIO3H
(B meHp 0). IIpOOOJIXMUTEJILHOCTE CYINPpeCcCHuM IIOCJie OIOHOKpaTHoTro IV-

BeenmeHusa SNALP-18328 paBHa IO MeHblle Mepe 14 @OHAM IIOCJe
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obpadorku 1 miam 3 Mr/xr SNALP-183283.

STK pe3yJIbTaTH IOEMOHCTPUPYKT, UYTO OIHOKpaTHOe IV-BBeIeHUE
SNALP-18328 mHOpoM3BOOUT IIPOLOJIKUTENIBHYI cylpeccunn ©Oejka TTR B
KpOBOTOKe B IIpuMaTe (He deJioBeke) (Macaca fascicularis), co
3HauUMMEIM yMeHblleHUMeM Oejika TTR npu 14 OHAX DOCJe BBeIEeHUS IO3H.

Ipmmep 9: In vivo yMeHblleHMe MyTaHTHoro (V30OM) TTR B

nepmupepmuecKnx TKAHSX IocpencTBoM SNALP-18328
B TPaHCI'@HHOM MBI

g oueHMBaHUA 20pexkTMBHOCTM SNALP-18328 B yMeHbmeHuu TTR
B IepudpeprUecKkmUx TKaHSX, MeIIel ¢ HokayToM hTTR V30M/HSF-1
OLleHVBAJIM IIPY IIOMOWN MMMYyHOTIMUCTOXMMUUECKOI'O OkpammpaHMsa Ha TTR.
IBYyXMEeCSUHBEM MBIIAM C HokayToM hTTR V30M/HSF-1 (Maeda, S.,
(2003), Use of genetically altered mice to study the role of
serum amyloid P component in amyloid deposition. Amyloid Suppl.
1, 17-20) BBommm IV-6oJioc 3 MI/xr SNALP-18328 (12 XMBOTHEHX), 3
Mr/xkr  SNALP-1955 (c oTpulaTelbHHEM KOHTpoJsieM sSiRNA AD-1955,
MUIIEHB KOTOPOTO HABJSETCSH I'eH JUMbpepa3s (He MIeKonuTawmero), 4
XMBOTHEIX) WM 30P (4 XMBOTHEIX) OIMH pPas3 KaxXIObe IBe HeOeJu B
BUIOEe UYeTHpexX no3 B UejioM B mHm 0, 14, 28 m 42. VYporHM MPHK TTR
nedueHu M TTR-MMMYyHOPEaKTHMBHOCTEL BO MHOXECTBEHHBX IIepudpeprdeCKUx
TKAHAX OLeHMBAJM IIpM 8 HemeJiax II0CJie BBeleHUd IIepBOM IO3H B
oeHb 56.

Mumme aHecTe3upoBaJXM 1 MI'/KD MeIeTOMMOVHA ¥  BBOIWJIN
JeTaJIbHYy HOO3y KeTaMyHa. CobupalM OpelcTaBJdllMe MHTepeC TKaHU
M opTraHH. [Jnd ¥MMMyHOIMCTOXMMMM OumeBon (E), xejxymok (3),
KUIIEUHUK (IBeHaOllaTUIIEPCTHYHD KUIIKY (I1) M OBOIOOUHYK KUIIKY
(I4)), Hepr (N) m 5»gopcallbHEE TaHIJIMM OJdyxXmawomero Hepea (D)
bMKCcHpOBaJIM B HeMTpaJibHOM 3abydepeHHOM O¢opMaliMHe ¥ 3ajMBajid B
Dapaduu. IOng perexkTUpoBaHMa TTR, KpoJiMUbe I[IEPBUUHOE AaHTUTEJO
npotue TTR wuyejoBeka (1:1000, DAKO, Denmark) ¥ aHTHU-KPOJINUBE
OMOTUH-KOHBOTMPOBAHHOE BTOPUUYHOe aHTUTeJso (1:20 Sigma, USA)
MCCJeloBaJiM MeUeHMeM 5SKCTPaBUIMHOM IJIA OKpammbBaHMa Oejka TTR.
STy peakuMw OPpOABJIAIM 3-aMMHO-9-sTuIkapbakcoJoM, AEC (Sigma,
USA) . I[IOJIyKOJIMUEeC TBEHHBI aHaJln3 MMMYHOTUCTOXMMUUECKUX
IpeIMETHEX CTEeKOJI BHIIOJHAIM C MCIOJIBE30OBaHMEM IpoTlpaMMel Scion

image quant, xoTopas u3MepseT IUIOmMAalb, 3aHMMaeMyl LBeTOM
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CcyOCTpaTHOM peaklUUM, ¥ HOPMalIM3yeT 5Ty BEeJIMUMHY OTHOCUTEJILHO
obmel IIomamM M300paxeHud. CpelHMe BeJMUMHH $ 3BaHVMaeMOoM
wIomany Mn300paXeHH C COOTBETCTBYKIVM CTAHIOAPTHEIM OTKJIOHEHMEM.
Kaxoyiw TKaHb XMBOTHOT'O OLEHMBAJM B UeTHpPEeX Pas3JIMYHEIX 30HaX.
[IpucyTcTBMre TTR 4YejioBeka B IIapacCUMIaTHUUECKMX TaHIJIMAX XeJiyokKa U
KMIIeUHMKa MCCJeNoBaJiM OBOMHEM MMMYyHOOJIYOPECLEeHTHHM OKpallMBaHMEM
KPOJIMUBYMM  aHTUTEeJIaMM  [IPOTUB TTR d4eJioBeKa (1:1000, DAKO,
DenMark) ¥ MBIMHBEM aHTH-PGP9.5-anturesom (1:40, Serotec, USA) B
KadecTee [IEPBUYUHEX aHTUTE; BTOPUYUHEMM aHTUTEeJIaM OB,
COOTBETCTBEHHO: AHTUKPOJINUL € QHTUTEJIO Alexa Fluor 488
(Molecular probes, UK) M KO03be aHTHMMBIIMHOE aHTUTeJiOo Alexa Fluor
568 (Molecular probes, UK). IlpenMeTHEe CTeKJla TOTOBWIN C
vectashield (Vector) u BU3yaJIM3MpPOBaJIM B MUKPOCKOIe Zeiss Cell
Observer System (Carl Zeiss, Germany), o00pyOOBaHHOM QOWIILTPaMU
onnga FITC m poIoaMyHa.

ST pe3yJbTaTH I[IOCTPOEHH B BUIe OumarpaMMm Ha Oour. 9. B
oTyiMure OT oBpaboTaHHEX 30P m SNALP-1955 XMBOTHEHX, 00pabOTaHHEE
SNALP-18328 KMBOTHEIE MeJIn 3HaAUMMOE YMEHEBIIEHUE TTR-
VMMyHOPEaKTMBHOCTM BO BCeX MCCJIEeOOBAaHHEX TKaHAX (ommeBone (E),
KeJlyoKe (3S), KUIIeUHNKE (OBeHaOlaTUIIepPCTHOM KHUIIK e (I1) u
O0BOOOUHOM  KMIIKE (14)), HepBe (N) ¥  OOPCAaJIbHEIX  TaHITJIMAX
bayxnapmero Hepea (D).

5T pesyJbTaTH OEMOHCTPUPYIT, UYTO BBeleHMe SNALP-18328
MBIIaM ¢ HokayToM hTTR V30M/HSF-1 BE3HBaeT 3HauMMOe YMeHLIIeHMe
Beska TTR B HOepudepMUeCKMX TKaHAX M oplaHax, BKJOUYanIMxX B cebsda
IMIEeBON, KeJIyoOK, KUIMEUHUK (DBeHaOLuaTUIIEPCTHYIO KUIKY u
0BOOOUHYI KUIIKY), HEPB UM OOPCAaJIbHEM TaHTJIMM OJyXIalmero HepBa.

Npumep 10. In vivo ymeHblieHMe MPHK TTR gukoro TUIla B IIeYEHU
npmMaTa (He uyenoBeka) nocpencTeBoM XTC-SNALP-18328

I1s oleHMBaHUA 500eKTUMBHOCTM HOBOWM COCTOSAMEN U3 JIMIOUIHBX
HaHOUACTHIL TOTOBOM GopMel XTC-SNALP njs mocTaBKM S1RNA B HOpuMaTa
(He uyeJjioBeka) SiRNA TTR AD-18328 roroBuJM B XTC-SNALP (XTC-
SNALP-18328) w BBOOWMJIM 1b-MuHyTHOM IV-UMHOY3MEeN U OoOpelesiainu
koJmuyecTBeHHO MPHK TTR nieueHu. OBespdgHam Cynomolgus (Macaca
fascicularis) BBommJM 15-MMHyTHEMU IV-MHY3MaMM XTC-SNALP-18328

(0,03, 0,1, 0,3 mmm 1 wMr/xr) wmam XTC-SNALP-1955 (1 wMr/kxr, cC
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OTpULATEJIEHEM KOHTpoJieM S1iRNA AD-1955, MMIIEeHBI KOTOPOWM SABJIAETCSA
TeH JmolLUMdpepass (He MIeKoNuTaKrmero). IlpuM copoka BOCBMM dYacax
rocJje BBeIOEeHUA 0os, o0esbAaH aHeCTe3MpoBaln HaTpU-
IeHTODapOMTaJIOM ¥ BHIIOJHAJM KPOBOM3BJIeUueHMe. TKaHb I[IeUeHU OJid

omnpernejsiedua MPHK coOupanyu, OHCTPO 32aMOpaXuMBaliM M XPaHWIM OPpU -

80°C mo oOpaboTku. CHOCOOH, MCIOJbL30BAHHEE IJIS KOJUUECTBEHHOTO
onpenesienna MPHK TTR B TKaHM I[IeUeHU, OBLIIN CXOIOHEIMM  CO
criocobaMy, OIMCAHHEIMKM B IIpMMepe 5 BhIIe.

5TM pesyJbTaTH IIoKa3aHe Ha  Oour. 10. XTC-SNALP-18328
yMeHbmaJyl ypoBHM MPHK TTR B I[edyeHM 3aBUMCHMMEM OT IO3H 00pasoM, B
CpaBHEeHUU c oTpUlLIaTeJIbHEM  KOoHTpoJseM XTC-SNALP-1955. Bruio
omnpemejyieHo, uTo ECs¢ MPHK 6nja paBHa ~0,1 Mmr/xr XTC-SNALP-18328.

STU pes3yJbTaTH OeMOHCTpHpykT, urTo XTC-SNALP-18328 gaBideTcd
30bexTUBHEM B cylpeccum MPHK TTR OukOro TuUIla B I[IeUEeHM IIpuUMaTa
(He dJeJiOBeKa) NpM BReleHUM IV-uHOy3Uel.

IpmMep 11. In vivo yMeHblieHMe MPHK TTR OuMxOoro TUila B IIeYeHHU
npmuMaTa (He udeynoBeka) nocpemcTBoM LNP09-18328 m LNP11-18328

IOiiga oueHuMBaHMA DSQOEKTMBHOCTM IOBYX HOBHX COCTOANIMX U3
JIUIIMOHBEIX HaHoO4YacTUl TOTOBHX ¢opMm, LNPOS m ILNPll, @misg »DoCTaBKMU
S1RNA B nOpmMaTa He dYejioBeka, TTR siRNA AD-18328 TOTOBMIM B
LNPOOS (LNP09-18328) wmam LNP11 (LNP11-18328) wm BBOODMJIM 15-
MUHYTHOM IV-uHOYy3MeN U aHaluzupoBaJM ypoBHM MPHK TTR neueHu u
ypoBHM Oenka TTR B CHBOpOTKe. O6es3pgHaM Cynomolgus monkeys
{Macaca fascicularis) sBBoguaIu 15-mmHyTHHe IV-UMHOYy3MM LNPOO-
18328 (0,03, 0,1 wm 0,3 mMr/xr), LNP11-18328 (0,03, 0,1 mmm O, 3
MT/KT) wiau SB0P. IIpoOuH OMONCUM IIeueHM cobupaau Opu 48 uyacax
rnocjie BBeIOeHMd 103, OBCTPO 3aMopaXmBaM M XpaHuam npu -80°C mo
obpaBoTku. CHEHBOPOTKY CoOOMpaJM IIepel BBEeOEeHMEM IO3 (mepern
KpOBOIIyCKaHveM) u B noHmu 1, 2, 4, 7, 14, 21 m 28 mnocje BBeIOeHUSA
003 ¥ xXpaHuwau nOpu -80°C mo obpadoTku. CIOCOBH, MCIOJb30BaHHEE
OJIA KOJIMUeCTBeHHOTO omnpenesieHnda MPHK TTR B TKaHM IIeUeHU U
oueHMBaHMA Oejyika TTR B CHBOPOTKe, OBUIM CXOOHEIMM CO crocobamu,
ONMCaHHEMM B IpuMepax 5 M 8§ Bhlle.

STU pe3yJbTaTH INokKas3aHe Ha ®ur. 11A niug MPHK m Ha dur. 11B

njsga Oeygka. ObpaboTaHHele LNP09-18328 wm LNP11-18328 XMBOTHHE
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oOHapyXMBaJ M 3BaBMCHMOe OT IO3H YMeHblleHue YpoBHerm MPHK TTR B
nevyeHy C IOOCTWXEHMEM MaKCUMaJIbHOTO yMeHbmeHus npu 0,3 MD/xrT
~85% (LNP09-18328) m ~90% (LNP11-18328) ™MPHK oTHOCUTeJBHO 30P-
KOHTPOJIA. BRUIO ompemejieHO, uTo ECsg MPHK ©Omuia paBHa ~0,02 MT/KT
Kak mJjsa LNP09-18328, Tak u nmjasg LNP11-18328. B meHb 7 1ocie
BBeeHMUAa HOO3 I[IPOOE CHBOPOTKM OOHaAPYXMBAJIM 3aBUCUMOE OT OO3EH
yMeHblleHne ©Oejka TTR mng 0,1 m 0,3 Mr/xkr LNP09-18328 m LNP11-
18328, B cpaBHeHUM C ypoBHAMM 30P-koHTpoJsdg. dur. 11C HoOKas3HBaET
YMeHbIIeHe YPpoBHel Oejika TTR gmoszsor 0,3 wMr/xr LNP09-18328,
KOTOpOe VYIEepXMBAJIOCHE Ha MOPOTAXKEeHVM II0 MeHbIeV Mepe 28 IHen
IocJjie BRBeleHMS MOO3, B CpaBHeHUM C TpYyHOIo¥ 3OP-KOHTPOJS U B
CpaBHeHUN C IIpobaMu Iepell KPOBOIyCKaHUEM.

ST pe3yJbTaTH IeMOHCTpUpyKT, 4Yro LNP09-18328 wm LNPI11-
18328 gaBasoTca 300eKTHMBHEIMM B cyhnpeccumu MPHK TTR B mneueHu
npuMaTa He uYejioBeka K Oeynka TTR OMKOTDO TuUlla B KPOBOTOKe IIpU
BBeIeHur IV-uHby3Mel. KpoMe ToOT0O, CyNpeccHusa C MCIOJb30BaHMEM
IN09-18328 saBJjgeTCHa NPONOJIKUTEJIEHOM, COXpPaHAKIeVCsa B TeUeHMe IO
MeHbMeM Mepe 28 mHel nocje IV-UHQY3UM.

MpuMep 12:
Cuures “uepermmuHbx” (tiled) nocnemoBarenvHOCTeM TTR

KoHcTpymnpoBaiu Habop TTR-OYILJIEKCOB ("UuepenmMuHbIX
OyrJjekcoB"), KoTopee nopaxaiau reH TTR BOAMBU ydyacTKa-MMUmeHM AD-
18328, xoTopHM IopaxaeT TeH TTR uejJoBeKa HauyHasd C HYKJIeOoTHIA
628 NM 000371.3.

B IOpMBeIeHHHX HMWXe TIIpuUMepax, HyMepaluusd, OpeIcTaBJIgnllas
noJjioxeHre 5’ -ocHoBaHMA SiRNA Ha  TpaHCKpPUIITe, OCHOBaHa Ha
NM 000371.3 (FIG. 12; SEQ ID NO:1331). B TIOKa3aHHHX BHIIE
opuMepax, DTa HyMepauusa g4 siRNA, mnopaxaomel siRNA dYejoBeka,
Obla oOcCHOBaHa Ha NM 000371.2 (dumr. 13A). NM 000371.3 ymiaMHAeT
nocjenoBaTenbHocTs S5'UTR Ha 110 OCHOBaHMM B CpPaBHeHUMU C
NM 000371.2, xak nokasaHo Ha dur. 14. TakumMm oOpasoM, B KaueCTBe
npmuMepa, MCXOOHEIM oJjioxeHreM  AD-18328 aBjgeTcd 628 Ha
NM 000371.3 nu 518 Ha NM 000371.2 (dur. 14) . UepelnuHEe
nocyienoBaTeJibHOCTM TTR CHMHTesuUpoBalJiM Ha CHHTesaTope MerMade 192
B 1 MrmMoOJb-MacmTabe. g BCeX IIOCJEeNOBATEJIbHOCTEM B 3TOM CIMCKE

OpUMeHAIM xuMmio ‘endolight’, noOopoBHO ONMCaHHYK HUXE.
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- Bce mnMpMMMOMHE (UMTOSMH M YPUAOMH B CMEICJIOBOM Lelu
comepxaimm 2’ -O-Mertusn-ocHoBaHuA (2'-0-Metmsn C u 2’ -0-MeTuyn U)

- B AHTUCMEICJIOBOM nemnm, IVPUMUIOVIHEL, CMeXHHE
(HellpepHBaeMEe ) (B HallpaBJIeHUN 57) C PUOO—-A-HYKJIEO3UIOOM,
3aMeHAJIM MX COOTBEeTCTBRyKIMMU 2-0-MeTUJIHYKJIEO3MIaMN

- BROIWIM YIJIMHEHMEe U3 IOByx ocHoBaHuM dTdT Ha 3’ -KOHIEe Kak
CMBEICJIOBHIX, TaK M AaHTUCMECJIOBHX II0CJIeIOBaATEJIbHOCTEN

- SToT Qany M[ocJemoBaTeJILHOCTEM IpeBRpalallMi B TeKCTOBOMU
baii, uToOOH cCHeJaTh er'0 COBMECTMMEIM C BBOIOM B IIpOoT'PaMMHOE
oBecnieueHre (mporpaMMy) CcHUHTe3a MerMade 192

CuHTe3, pacliellJIeHre UM yIaJIeHVe 3allMTHEX TPYIIN:

STOT CHHTe3 I[ocjenopaTejibHocTeM TTR MCHOJL30BaJl CHHTES
OJIUTOHYKJIEOTULOB Ha TBepIon MIOOJIOXKE npu [TOMOIIN
bochopoaMUOIUTHOM XVIMUUA . arToT CHUHTE?S mocjemoBaTeJIbHOCTEN
BHIIOJIHAJIM B 1 MKM-MacmTabe B 96-JIYHOUHHX ILJIaHMEeTax. AMUIVWTHEE
PacTBOPHE TOTOBMIM B KOHIeHTpaluu 0,1 M M B KauecCcTBe aKTuUBaToOpa
VCIIOJIbL 30BaJIn DTUIITUOTETPAa30JI (0,6 M B alle TOHUTPpWUJIE) .
CHHTEe3MPOBaHHEE I[IOCJIENOBATEJILHOCTM OTIEIJISIN ¥ OCBODOXIaJIM OT
SallMTHEIX  TPYINIIl B 96-JIyHOUHEIX ILJIaHIleTax C  MCIOJIb30BaHUeM
MeTuJIaMMHa B IIepBOM cCcTaouu U OQTOPMIOIHOIO peareHTa BO BTOPOM
cramuu. 2THU HeOouulleHHEE [IoCJIenoBaTeJIbHOCTHU ocaxmajin C
MCIIOJIL 30BaHMUEM cMecHu alleTOH : ®TaHOJI (80:20) u ocaloK
pecycnennupoBaiu B 0,1 M HaTpuM-aleTraTHoM 0Oybepe. IIpoOe U3
KaXOoM II0CJIeNOoBaTeJbHOCTY aHaJM3UMpoBaIM Opu nomMomyu LC-MS nis
MNOOTBEPXKIOEHUSI UIEHTUUHOCTHM, UV IJIS KOJUUECTBEHHOT'O OlIpeleliIeHUd
M C MNCIOOJIb30BaHMeM BHOpPaHHOTO Habopa Opod® npu nomomm IEX-
XpoMaTorpadum OJsA OIpelelJIeHUS UMCTOTEH.

OurcTka M obecCcoJIMBaHUeE :

“YepennuHee I1ocienoBaTesbHOoCTH” TTR  oumMmanyM Ha CHUCTeMe
ouncTku AKTA explorer C UCIOJB30BaHMEM KOJIOHKM Source 15Q. Bo
BpeMd OUMCTKM TeMIepaTypy KOJOHKM TOHOINepXuBaJM nopu  65°C.
Vaxexkuno ¥ cOop NOpo6 BHOOJHAIM B 96-JIYHOUHHX IlJlaHmleTax (C
TJIyOMHOM JIYHOK 1,8 MJI). B 5»TOM BJ0eHTe cCcofupaju eIVMHCTBEeHHHM
UK, COOTBETCTBYKMIUN IIOJIHOPa3MEPHOM [I0CJIeDOBaATEJIbHOCTH .

OuuileHHEIe [IOCJIeOOBATEJILHOCTM ODeCCOoNMBaliM Ha KOJIOHKEe Sephadex
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G25 ¢ wucnoJp30BaHMEM ouMmawnmero areHTa AKTA. 0O0eCCOJIeHHHE
nocyienoratTesibHOCTM TTR  a”HaJIM3MPORBAJNIM Ha  KOHIEHTPAalM (YO-
usMepeHueM npu A260) m umMcToTy (MOHOOOMeHHOM BXX). B3BaTeM »TH
OOVHOUHEE LelM IPencTaBJIANM OJA OTXUITa.

OOMHOUHEE Lelr UM OyIiugieKce TTR:

[IoOpO®OHHY CHMCOK “UepelMuHHBX” IYVIJIEKCOB ¥ COOTBETCTBYINMX
OOMHOUHHX Iene TTR  (CMBICJIOBEIX ¥ aHTUCMBICJIOBHIX) IIOKAa3aH B
Tabsmile Huxe (Tadauua 13).

Tabnuya 13
YepenunyHble gynnekcbl  COOTBETCTBYIOWME OAMHOUHbIE Lenn TTR

Llenb: s= cmbicnoBas; as= aHTMCMbICnoBas; MonoxeHne: NonoxeHme
5’-ocHoBaHusa Ha TpaHckpunTe (NM_000371.3, SEQ ID NO:1331).

Howmep aynnexca  |MonoxeHne |Homep onuro| Llenb MocnegosaTtenbHocTb (5'-3") SEQ ID NO:
AD-18323 618 A-32335 | S GGGAUUUCAUGUAACCAAGITIT 1332
A-32336 | AS CUUGGUUACAUGAAAUCCCITdIT | 1333
AD-18324 619 A-32337 | S GGAUUUCAUGUAACCAAGAdTIT 1334
A-32338 | AS UCUUGGUUACAUGAAAUCCATIT | 1335
AD-23000 620 A-42927 | S GAUuUuucAuUGUAACCAAGAGITIT 1336
A-42928 | AS CUCUUGGUUACAUGAAAUCATAT | 1337
AD-23001 621 A-42929 | S AuuucAuGUAACCAAGAGuUdTdT 1338
A-42930 | AS ACUCUUGGUUACAUGAAAUCTIT | 1339
AD-23002 622 A-42931 | S UUUCAUGUAACCAAGAGUAITIT 1340
A-42932 | AS UACUCUUGGUUACAUGAAAdTAT | 1341
AD-23003 623 A-42933 | S UUCAUGUAACCAAGAGUAUITT 1342
A-42934 | AS AUuACUCUUGGUUACAUGAAITIT | 1343
AD-18325 624 A-32339 | S UcAuGUAACcAAGAGUAuUuUdTdT 1344
A-32340 | AS AAUACUCUUGGUUACAUGAdTIT | 1345
AD-23004 625 A-42935 | S CAUGUAACCAAGAGUAuucdTdT 1346
A-42936 | AS GAAUACUCUUGGUUACAUGITIT | 1347
AD-18326 626 A-32341 | S AuGUAACcAAGAGUAuuccdTdT 1348
A-32342 | AS GGAAUACUCUUGGUUACAUCTIT | 1349
AD-18327 627 A-32343 | S UGUAACCAAGAGUAuUuUccAdTdT 1350
A-32344 | AS UGGAAUACUCUUGGUUACAdTAT | 1351
AD-23005 628 A-42937 | S UAAccAAGAGUAuuccAuudTdT 1352
A-42938 | AS AAUGGAAUACUCUUGGUUAdTIT | 1353
AD-23006 629 A-42939 | S AAccAAGAGUAuuccAuuudTdT 1354
A-42940 | AS AAAUGGAAUACUCUUGGUUATAT | 1355
AD-23007 631 A-42941 | S AccAAGAGUAuuccAuuuudTdT 1356
A-42942 | AS AAAAUGGAAUACUCUUGGUTAT | 1357
AD-23008 632 A-42943 | S ccAAGAGUAuuccAuuuuudTdT 1358
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Howmep aynnexca  |MonoxeHne |Homep onuro| Llenb MocnegosaTtenbHocTb (5'-3") SEQ ID NO:
A-42944 | AS AAAAAUGGAAUACUCUUGGTIT | 1359
AD-23009 633 A-42945 | S cAAGAGUAuuccAUUUUUAdTdT 1360
A-42946 | AS UAAAAAUGGAAUACUCUUGTdT | 1361
AD-23010 634 A-42947 | S AAGAGuUAuuccAuuuuuAcdTdT 1362
A-42948 | AS GUAAAAAUGGAAUACUCUUITIT | 1363
AD-23011 635 A-42949 | S AGAGUAuuccAuuuuuAcudTdT 1364
A-42950 | AS AGUAAAAAUGGAAUACUCUdTIT | 1365
AD-23012 636 A-42951 | S GAGuUAuuccAuuuuuAcuAdTdT 1366
A-42952 | AS UAGUAAAAAUGGAAUACUCITAT | 1367
AD-23013 637 A-42953 | S AGuAuuccAuuuuuAcuAAdTdT 1368
A-42954 | AS UuAGUAAAAAUGGAAUACUdTdT | 1369
AD-23014 638 A-42955 | S GuAuuccAuuuuuAcuAAAdTdT 1370
A-42956 | AS UUUAGUAAAAAUGGAAUACITAT | 1371
AD-23015 639 A-42957 | S UAuucCAUUUUUACUAAAGATdT 1372
A-42958 | AS CUUUAGUAAAAAUGGAAUAdTIT | 1373
AD-23016 640 A-42959 | S AuuccAuuuuuAcuAAAGcdTdT 1374
A-42960 | AS GCUUUAGUAAAAAUGGAAUITIT | 1375
AD-23017 641 A-42961 | S uucCAUUUUUACUAAAGCAdTAT 1376
A-42962 | AS UGCUUUAGUAAAAAUGGAAdTIT | 1377
AD-23018 642 A-42963 | S ucCAUUUUUACUAAAGCAGATdT 1378
A-42964 | AS CUGCUUUAGUAAAAAUGGAdTIT | 1379
AD-23019 643 A-42965 | S CCAUUUUUACUAAAGCAGUATT 1380
A-42966 | AS ACUGCUUUAGUAAAAAUGGATdT | 1381
AD-23020 644 A-42967 | S CAUUUUUACUAAAGCAGUGTIT 1382
A-42968 | AS cACUGCUUUAGUAAAAAUGATIT | 1383
AD-23021 645 A-42969 | S AuuuuuAcuAAAGCcAGUGUdTdT 1384
A-42970 | AS AcACUGCUUUAGUAAAAAUCTAT | 1385
AD-23022 646 A-42971 | S UUUUUACUAAAGCAGUGUUATdT 1386
A-42972 | AS AACACUGCUUUAGUAAAAAITIT | 1387
AD-23023 647 A-42973 | S UUUUACUAAAGCAGUGUUUdTdT 1388
A-42974 | AS AAACACUGCUUUAGUAAAAITIT | 1389
AD-23024 648 A-42975 | S UUUACUAAAGCAGUGUUUUdTdT 1390
A-42976 | AS AAAACACUGCUUUAGUAAAdTIT | 1391
AD-23025 649 A-42977 | S UUACUAAAGCAGUGUuUuucdTdT 1392
A-42978 | AS GAAAACACUGCUUUAGUAAdTIT | 1393
AD-23026 650 A-42979 | S UACUAAAGCAGUGUUUUCAATdT 1394
A-42980 | AS UGAAAACACUGCUUUAGUAdTAT | 1395
AD-23027 651 A-42981 | S AcuAAAGCAGUGuUuUuUucAcdTdT 1396
A-42982 | AS GUGAAAACACUGCUUUAGUTAT | 1397
AD-23028 652 A-42983 | S CUAAAGCAGUGuUuUuucAccdTdT 1398
A-42984 | AS GGUGAAAACACUGCUUUAGATAT | 1399
AD-18330 653 A-32349 | S UAAAGCcAGuUGuUuuucAccudTdT 1400
A-32350 | AS AGGUGAAAACACUGCUUUAdTAT | 1401
AD-23029 654 A-42985 | S AAAGCcAGuUGuuuucAccucdTdT 1402
A-42986 | AS GAGGUGAAAACACUGCUUUITIT | 1403
AD-23030 655 A-42987 | S AAGCcAGuUGuuuucAccucAdTdT 1404
A-42988 | AS UGAGGUGAAAACACUGCUUCTAT | 1405
AD-23031 656 A-42989 | S AGcAGuGuuuucAccucAudTdT 1406
A-42990 | AS AUGAGGUGAAAACACUGCUdTAT | 1407
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Howmep aynnexca  |MonoxeHne |Homep onuro| Llenb MocnegosaTtenbHocTb (5'-3") SEQ ID NO:
AD-18328 628 A-32345 | S GUAACCAAGAGUAuuccAudTdT 1408
A-32346 | AS AUGGAAUACUCUUGGUUACITAT | 1409

DpuMep 13: In vitro ckpuMHMHI' depermuHEX (tiled) siRNA TTR

UepenuuHsle nyriekcel TTR aHammsmupoBasM B kKJjeTkax Hep3B Ha
MHTUOMPOBAHME BSHIOTeHHOW o»kcIpeccun TTR ¢ ucHnojb30BaHueM IIIIP-
aHaJIM30B peaJIbHOT'O BPEMeHM.

KyJIE TMBUMpPOBaHME KJIETOK M TpaHCOeKLMd:

Kierkn Hep3B (ATCC, Manassas, VA) BHpallMBaJM IIOUTH OO
KOHQIOSHTHOCTM npu 37°C B arMochepe 5% CO2 B MMHMMAJILHOM
ouTaTeJbHOV cCcpele MrJa (EMEM, ATCC), @monojHeHHom 10% OTC,
CTPEelNTOMMIIMHOM ¥ ©DJyTamMuMHoM (ATCC), 1epen BHCBOOOXIEHMEM U3
[JIaHIeTa TPUIICUHU3ALVEN . ObpaTHY TPaHCKPUIILIVII IIPOBOIONIIU
nobarjeHreM 5 wMxJag  Opti-MEM x 5 MKJI Kaxmgon u3 S1iRNA B
VHIOVBUOYAJIBHEX JIYHKax 960-JIyHOUHOI'O ILJlaHmleTa. HobGaejsaimn 10 MKJI
Opti-MEM TLJIIOC 0,2 MKJT JIunopexrTamMmmHa RNAiMax Ha JIYHKY
(Invitrogen, Carlsbad CA. cat # 13778-150) U BTy CMechb
VMHKYOMpPOBAJIM [IpYM KOMHATHOM TeMIlepaType B TeueHue 15 MMHYT.

BaTeMm pobGarasaiau 80 MKJI [OJIHOM CpPenH IJiS BHpallMBaHUSA, OIMCaHHOM

BrHIle, HO ©0e3 aHTUOMOTMKOB, comepxamen 2,0x10% xjgeTox Hep3B.
KileTku UMHKYOUpPOBaJM B TeueHue 24 YacoB Iepel ouuMcTkoM PHK.
OKCIEPMMEHTH C OTHEJIBHEMM  IJO3aMM  BHIIOJHSAJIM [IpUM  KOHEUHOM
KOHUeHTpauuu nyrjexkca 0,1 wmiam 10 HM.

BumeJsieHre  ToTaJibHOM PHK ¢ wmcnojb30BaHuMeM Habopa IOJis
BHIOeJieHMsa PHK MagMAX-96 (Applied Biosystems, Foster City CA.
part #: AM 1830):

Kilerxkn cobupann u JusupoBain BB 140 MKJI pacTBOpa IJid
Jau3uca/CBA3LBAHNS, 3aTeM IIepeMemMBalY B TeueHMe 1 MUHYTH IIpU
850 06/MMH C MUCIOJIb30BaHMeM TepMOMUKCepa InneHmopda (CKOPOCTDL
cMemMBaHMA ObJla OOHOM M TOM Xe Ha OPOTSXeHMM STOoTo IIpollecca) .
IpanuaTe MUKPOJIUTPOB MaTHMTHEX I'pPaHyJl M CMeCH IJis YCUIIeHUI
aM3uca/CBA3KBAHMSA OOOABJIAIM B JM3aT KJIETOK U CMEmMBaJIM B
TedeHre 5 MMHYT. MaT'HMTHEE TpaHyJbl MW3BJIeKaJXM I[IpY  I[IOMOIIM
MaTrHUTHOTO YCTPOMCTRA M CyHNepHaTaHT yHmaldaau 0e3 HapyleHUd 3TUX
TpanyJi. IllocJie ymajieHMAa CyllepHaTaHTa MaT'HMTHBE ITPaHyJIEl IIPOMEBAJIN

HpOl\dBIBOLIHBIM pacTBOPOM 1 (OOIIOJIHEHHEM MSOHpOHaHOHOM) " CMellrBaJir
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B TedeHre 1 MUHYTH. ['paHyJiH ONATHE CcoOMpalM M CYIIepHaTaHT
yoajlsair. 3aTeM TpaHyJiE OpoMeBalv 150 MrJ [IpOMEIBOYUHOT'O pacTBOpa
2 (OOIIOJIHEHHOT'O HSTaHOJIOM), cobupalyM W CyIepHaTaHT yoaJidalu.
3aTeM K »TMM TpaHyJaM pobtaBagaiam 50 wmrxj OHKazzHom cMecu (MagMax
turbo-06ybep mis IOHKas3u m [OHKaza Turbo) M HepeMemlMBaj M B TeUeHUE
10-15 wmmuyT. Ilocjie mnepeMemMBaHmuA, OobaBjaaiau 100 MKJI pacTBOpa
OJIS TIOBTOPHOTO CBA3HBaHMA PHK 1 rIepemMemmBaJM B TeueHMe 3 MMHYT.
CynepHaTaHT yOaJaJMXM M MaTHUTHHE TI'PaHyJIH ONATH HNPOMEBaJM 150 MKJI
[I[POMEIBOUHOTO pacTBOpa 2 W CMelMBaJM B TedeHMe 1 MUMHYTH U
CyIepHaTaHT yOoalldJM I[NOJIHOCTBID. O3TM MAaTHMTHHE TPaHyJBE CMeNUBaJIu
B TeueHMe 2 MMHYT IJIS BEICHXaHMA Hepen sJiouuert PHK 50 MxJ BOIH.

Cunres kIHK ¢ ucnoJgb3o0oBaHueM Habopa IJS BHCOKOROOEeKTUBHOM
obpaTHOM TpaHckKpunuuy kIOHK ABI (Applied Biosvstems. Foster
City. CA. Cat #4368813):

OCHOBHYK cCcMechkb 2 Mka 10X Oydpepa, 0,8 Mmra 25x dNTP, 2 MK
CIIydaMHBEX IIpaMepoB, 1 w™MrxJ  oBpaTHOM TpPaHCKPUIITAaS3H, 1 MK
nHTubuTopa PHKaz m 3,2 Mk H20 Ha omoHy peakumwo nobaejagam B 10
MKJI TOTaJILHOM PHK. kIOHK TeHepUpoBan C MCIIOJIE30BaHMeM

TepMOLIMKIIepa Bio-Rad C-1000 VI S5-1000 (Hercules, CA)
IIOCPEeNCTBOM CJenylmmx cragui: 25°C 10 wmmuyT, 37°C 120 MuayT,

85°C 5 cexyum, 4°C BHOepXuBaHuUe.

[P pealJlbHOT'O BPEMEHMU:

2 MrJ kIHK mo®aBJISJIM K OCHOBHOM cMecH, comepxamer 0,5 MKJI
30oHma GAPDH TagMan (Applied Biosystems Cat # 43263173E), 0,5
MKJI s0oHOma TTR TagMan (Applied Biosystems cat # HS00174914 M1) m
10 My ocHOBHOM cMecu Roche-30HIoB (Roche Cat # 04887301001) Ha
JyHKY B 384-jiyHouHoM IuiaHmeTe LightCycler 480 (Roche cat #
0472974001). TIIIIP pealJIbHOT'O BPEMEHM BHIIOJHAJIM B yCTaHOBKE
LightCycler 480 Real Time PCR (Roche) . Kaxaemt  OymJiekc
WCIHTHBAJIM B OBYX HE3aBUCHUMEIX TPaHCOEeKIMAX M KaxIyl TpaHCbeKUIuo
aHaIM3UPOBaJIM B IBYX INOBTOPHOCTAX.

IJaHHEHEe peaJIJbHOT'O BPEMEHM aHallM3MpOBaJM C MCIOJb30BaHMEM
AACt-criocoba. Kaxnoyo npody HOpMaJIM30BaJA OTHOCUTEJILHO
BKCIPEeCCUN n HOKIayH OLleHUBaJIU OTHOCUTEJIBEHO KJIETOK,

TPaHCOUUMPOBAHHEIX HeHaleJuBaloMUM IOyigiekcoM AD-1955. Tabmmuua 14
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mokaseBaeT HOoKmayH TTR ¢ ucHoJb30oBaHMeM sSiRNA. JJaHHHE BHpPaXeHEH
B BHUIe IIPOLeHTa OCTaBIel'OCHd TPaHCKPUIITa OTHOCUTEJIBEHO KJIIETOK,
ABJIARMMUXCA MMIeHb AD-1955.

Muorme, HO He Bce, uepenmuHre TTR-guPHK, mnopaxawomre TTR
BOIMBM MumeHu AD-18328, ymeHbmaJgu MPHK TTR 1o MeHbBIIeM Mepe Ha

70% npu TpaHcbexkuum B kJeTkM Hep3B npm 0,1 HM.

Tabnuya 14
UHrnbuposarHue TTR yepenvuHon aUPHK, nopaxatowen TTR BGnusu mueHn AD-18328
Homep aynnexkca igsxgﬂuﬁgo& ? UM % SD 0,1 HM % Tﬂag':"(\ﬁ”m'a % SD 10 HM

AD-18323 6.7 1.90 1.7 0.02
AD-18324 1.8 0.58 0.9 0.10
AD-23000 5.5 0.93 2.1 0.87
AD-23001 15.2 4.89 4.9 1.74
AD-23002 3.1 1.12 1.4 0.55
AD-23003 17.3 3.13 1.7 0.06
AD-18325 1.5 0.27 1.4 0.66
AD-23004 9.0 0.15 10.5 0.96
AD-18326 22.0 1.85 7.6 0.78
AD-18327 11.6 2.64 9.6 1.67
AD-18328 1.1 0.70 0.6 0.16
AD-23005 0.8 0.31 0.6 0.21
AD-23006 15 0.46 1.2 0.43
AD-23007 2.4 0.91 1.9 0.46
AD-23008 0.6 0.10 0.8 0.26
AD-23009 1.0 0.13 0.9 0.22
AD-23010 60.1 15.66 66.2 2271
AD-23011 56.5 16.99 53.6 4.70
AD-23012 7.7 2.36 7.7 3.25
AD-23013 7.0 0.64 8.0 1.06
AD-23014 0.7 0.01 0.6 0.10
AD-23015 15.4 0.25 16.5 7.07
AD-23016 27.1 0.37 6.7 1.80
AD-23017 4.5 1.26 1.4 0.40
AD-23018 44.6 9.45 7.5 1.09
AD-23019 2.2 0.68 0.8 0.10
AD-23020 52.7 6.45 29.7 1.17
AD-23021 95.4 16.16 45.0 3.00
AD-23022 70.1 3.01 60.8 12.11
AD-23023 2.7 1.12 1.8 0.07
AD-23024 1.7 0.30 1.8 0.33
AD-23025 64.2 13.21 10.5 1.34
AD-23026 1.9 0.15 1.9 0.78
AD-23027 2.5 0.21 1.6 0.49
AD-23028 6.7 4.41 1.2 0.50
AD-18330 6.0 0.56 5.7 1.15
AD-23029 4.5 0.47 1.6 0.10
AD-23030 3.9 0.25 3.3 0.84
AD-23031 3.4 0.78 1.7 0.02
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MpumMep 14:

OueHMBaHME IEUCTBUS MIPOIOJIKUTENILHOCTM MHOYBMM Ha D0OeKkTHMBHOCTB
OIOHOKPATHOI'O BHYTPUBEHHOTI'O BBeleHuss SNALP-18534 B KprCax
Sprague-Dawley

Les
Iiga omopenejleHMS OeMCTBMA HIPOOOJDKMTEJIEHOCTM MHOY3MM Ha
20PeKTUBHOCTL OOHOKpaTHOM IV-uHby3MM SNALP-18534 Ha YPOBHAX
MPHK TTR meueHM B KpeCax Sprague-Dawley.
Tabmmua 15

VcrnioJsib3yeMele abOpeBMATYPH M OIpemeJIeHUA

SNALP-18534 Crieumupmuecrkad o4 TPaHCTUPETHHA S1RNA,

NpUIOTOBRJIEHHAaA B SNALP

SNALP-1955 Crneunpmueckad OJad JoUMbpepass He MIEeKOoNUTawnlIeTro

SiRNA, nOpuroToBJieHHasa B SNALP

[TocJyienoBaTeJIbHOCTH CMEICJIOBEIX " AHTVICMBEICJIOBEIX ernemm AD-

18534 BocCHpousBeleHH HWXe Ha OCHOBaHMM T[IPeICTaBJIEHHHX BHIIE

TabJImil
Llenb Homep onuro| MornoxeHve lNocneposarernbHoCcTb 5'-3' SEQ ID NO:
s A-32755 532 cAGuGuucuuGcucuAuAAdTdT 1289
as A-32756 550 UUuAUAGAGCAAGAACACUGATAT 1290

MaTepraJitl UCCIIeOOBaHUA

Nznengne (M3nesinsg)

SNALP-18534 cocTouTr M3 siRNA, nopaxampomer MPHK TTR Tpo3yHa
(AD-18534), MNOPUTOTOBJIEHHOW B CTa®MJILHEX UYacTUIlax HYKJIeMHOBASI
KucJjoTa-Jmmmnmn (SNALP), ©mJjs @»DOCTaBKM B TKaHM-MMIIEHM. I'oTOBasd
dopma SNALP (mnmMoHasd dYacTulla) COCTOMT M3 HOBOI'O aMMHO-JIMIOIMIA
(DLinDMA) , [I3T-MIMPOBAHHOTO JINIIN O A (mPEG2000-C-DMA) ,
HeVTpaJlbHOTO Jmnmna (DPPC) u XoJlecTeprHa. OTHoOIIeHre
JUNUI : HYKJIeMHOBasa KMKCJIOTa B TOTOBOM OGopMe HABISeTCH NIPUOIIMKEHHO
5,8:1 (M:M) . SNALP-1955 COMEepPXUT SsiRNA, nopaxawmmynn  MPHK
Jolnubepasu (He MIEKONMTAaKmeIo), OPUTOTOBJIeHAa C TOM Xe JIMIMIHOM
YacTUley C KOTOpOM MNpUIOoTOBJeHa SNALP-18534, wu CJIOyXuUT B
KadecTBe HedapMaKOJIOTMUECKOI'O AaKTMBHOI'O KOHTPOJIA. YPOBHM IO3
BHPAXEHH B BUOEe MI'/KI' Ha OCHOBE MAaCCH COHEpPXMMOTO SiRNA.

[I7JaH MCCJIeOOBAHUA U HOPOLEedypH

XMBOTHEIE M BBeIOeHMEe TeCT-U3OeJIMM:
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3TO MCCJemoBaHMe COOepXuT 9 Ipylll KpecC Sprague-Dawley (4
caMlla Ha TpPpYyONoy). O9TUMM XMBOTHHM IMIPeOOCTaBJIAJM IO MeHbIIeM Mepe
2-IOHEeBHHM IIepMOol aKKJIVMMaTHU3alMM [Iepel 2TUM MCCcJeldoBaHMeM, U BcCe
XMBOTHEIE OBUIM /—-HeOeJIbHOT'O BO3pacTa B Hauvajle BBeleHMd HDO3.
BromouMyrn OO3Y pPacCUMTHBAJIM Ha OCHOBe OaHHEX MacCCH TeJa,
coOpaHHEIX TIIepell BBeOeHMeM »OO3 B HOeHb 1. TecT-u3OelIusa U
KOHTPOJIbHEIE M3OeJIMsS BBOIMUJIM B BUIEe OIOHOKpaTHOM 15-MmHyTHOM, 1-
YacoBOM, 2-4YacoBO¥W wmMJIM 3-uacoBoM IV-UMHOYBUM Uepes3 XBOCTOBYIO
BeHY C MUCIHOJIb30BaHMeM 24G 3% OoOMMOBOM KAaHIOJIM, I'epPMeTU3UPYeMOoMn
npu nomomy Baxter Injection Site septum, npucoedIMHeHHOV uepes
uray 27G Terumo butterfly x mnpuuy-Hacocy Baxter AS40A. 0O6veM
OO3H OBJI 3 MJI/KT, CKOPOCTL MHOY3UM ObJjla 12 MJI/KT/Yac U XMBOTHHE
cpoBoOmHO IepeMelmajiMCh B KJeTKax BO BpeMa BBeleHMS 103. Kpoc
oeJuiIM Ha OeBATb Tpyldn o6paboTKM M UMM BBOIMJIM OIHOKPATHYL IV-
MHOy3mMI SNALP-18534, SNALP-1950 mim 30P, kak Ioka3aHO B Tabjmie
16:

Tabmuua 16

Ppynnbl OJO3 TeCTHPpYEMEBIX XIMBOTHEIX

T'pynmna | N Vsnoesne [MpOoOOJIKUTEJIEHOCTE MHQY 31K Hosza

A 4 PBS 15 vmayT -

B 4 PBS 3 udaca -

C 4| SNALP-1955 1 uac 1 Mr/xT
D 4| SNALP-1955 2 uyaca 1 MT/KT
E 4| SNALP-1955 3 uvaca 1 MT/KT
F 4 | SNALP-18534 15 MMHYT 1 Mr/xro
G 4 | SNALP-18534 1 uac 1 MT/KT
H 4 | SNALP-18534 2 uyaca 1 MT/KT
T 4 | SNALP-18534 3 uyaca 1 MT/KT

COop TKaHM M BHOeJieHue PHK:

B menr 0, XMBOTHHX aHECTE3MPOBAJM MHTaJALMel M3odyopaHa u
cobupasM HOpoOH KPOBM IIepel BBeIeHMEeM OO3 B OPOOMPKM IJIA
OTHEeJIEHUS CHBOPOTKM PeTpodysibOapHEM KPOBOMU3BJIeUeHMEeM. Ilpobdam
KPOBM @HOABaJIM CBEPTHBATLCA IIPM KOMHATHOM TeMIepaType B TeUueHUe

npubar3uTenasHo 30 MMHYT Hepel UeHTpudyImpoBanmeMm rnpu 4°C. 3BaTeMm

NPOBH CHBOPOTKM XpaHMiIM IIpu -80°C 1o BHIIOJHEHMSA aHaM3a. B IeHb
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3, XMBOTHEM BO BCeX Ipylllax o0paBoTkM HOaBaJjiM JeTallbHyn IO3Y
KeTaM/Ha/KCcujlasuHa. KpoBb cobupalm dYepes XBOCTOBYK BeHY B
OPOOUPKKM IJid OTOEeJIeHUS CEBOPOTKM M 3aTeM OabaJld CBEPTHBATLCHA

Ip¥ KOMHATHOM TeMIepaType B TeueHMre Opubiamu3muTesbHO 30 MUHYT
nepen ueHTpubdyrmupoBaumeMm mnpu 4°C. IIpOOH CEHBOPOTKM XPAaHWUJIM IIPU -

80°C mo BHIOJHEeHMS aHajdr3a. TKaHb IIeUeHU codupalr U OHCTPO
3aMOpPaXmuBaJin Ha CYyXOM  JIBIY. 3aMOPOXKEHHYIO TKaHb reyeHu
usMeJibyuajay ¥ TOTOBMJM  JIM3AaTH  TKaAHM  OJIg KOJIMUECTBEHHOTO
onpenesyieHna MPHK meueHwm.

KonmmuecTBeHHOe onpenejyeHne MPHK TTR:

YpoBHM MPHK TTR OTHOCHUTEJNBHO ypoBHel MPHK GAPDH omnpenessanau

B JM3arTax c MCIIOJIL30BaHMeM aHamsa Pa3BeTBJIEHHEX IHK
(QuantiGene Reagent System, Panomics, Fremont, CA). BxkparTie,
MCIIOJIE 30BaJIN aHaus QuantiGene (Genospectra) o

KOJIMUEeCTBEHHOTO olIpelesieHMA ypoBHelM MPHK B JjmM3aTax Opod TKaHU B
COOTBETCTBUM C MHCTPYKUMAMU UITOTOBUTeNd. CpelHMM ypoBeHb MPHK
TTR HOpPMaJIM30BaJIM OTHOCHUTEJIEHO cCcpelHero ypoBHaA MPHK GAPDH njsa
KaxIon MIpPOOH.

IJ1a IIOJIyYeHMA OTHOCUTEJILHOTO YPOBHA skchopeccum MPHK TTR,
CpeIHMe BeJIMUMHBE TIPYIHINHE IOJIS KaXOoW M3 obpaboTaHHBX SNALP-1955 mu
SNALP-18534 TPyl c 15-MMHyTHOM, l-vacoBon u 2-4acoBOM
IPOOOJIKUTEJILHOCTAMY HOPMAaJIM30BaJIM 3aTeM OTHOCUTEJILHO CcpenHeln
BeJIMUMHE OJId S0P-00padoTaHHOW TPYIIH C¢ 15-MUHYTHOM MHOY3MUEM, B
TO BpeMs KaK CpelHMe BEeJIMUMHE Tpylll 0Jjd obpaboTaHHHX SNALP-1955
" SNALP-18534 c 3-yacoBon MIPOOOJIKUTEJIEHOCTEIO MHQY3UMU
HOPMaJIM30BaJ M 3aTeM OTHOCUTEJILHO CcpeldHel BeJIMUMHH 10Jsa 30P-
006paboTaHHOM TPVYIINE C 3-4aCOoBOM MNPOIOJIKUTEJILHOCTLIO.

PesyJibTaTEL

Kak IoKa3aHo Ha Our. 16, OIOHOKpaTHas IV-uHOy3ug 1 MI/KT
SNALP-18534 C pa3HEMM [IPOHOJDKUTEJIEHOCTAMM MHQY3MM OT 15 MMHYT
00 3 YacoB HNPUMBOIOUT K CPaBHUMOMY MHIMOMPOBaHMI ypoBHer MPHK TTR
[IedeHu, N3MEepPEeHHOMY  CIIyCcTA HOeBa OHA I[IOCJle BBeleHUs  TO03.
OmHOokpaTHas IV-umHOy3mMa 1 wMr/xr  SNALP-18534 mnokaszajla TakKxe
IPOOOJIKUTEJIbHYK [OHMXAKMyl pelynduni TTR Ha OpOoTsSXeHUM 29 OHeU

nocjie  OOHOKpaTHOM  15-mmHyTHOM  IV-uHOY3UHU, B  CPaBHEHMM C
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KOHTpoJieM SNALP-1955 (nmaHHBIEe He IIOoKas3aHel). B cpaBHeHum c 30P-
obpaboTaHHOM TpPYIINOM, OIHOKpaTHasa 1b-MmuHYTHad, l-yacoBas, 2-
yacoBas WM 3-yacoBag IV-uHbdysms SNALP-18534 mnpm 1 wMD/xT
3HaUMMO YyMeHbllajla OTHOCHUTEJIbEHEEe YPOBHHUM »skchopeccurm MPHK TTR Ha
94% (p<0,001), 94% (p<0,001), 92% (p<0,001) m 93% (p<0,001),
COOTBETCTBEHHO. CrieumdmMUHOCThL aKTUBHOCTHA SNALP-18534
OEMOHCTPUPYETCH OTCYTCTBMEM  3HAUMMOI'O MHIMOMPOBAHMA  MHUIIEHU
BBemeHueM SNALP-1955 uepes 1-yacoByw, 2-4aCOBYKD MM 3-4aCOBYIO
VMHOQY3MIO IIpM TOM Xe CaMOM YPOBHE IO3.

BEIBOIEI

3TO MCCIenoBaHue OEMOHCTPUPYET, uTo BapbMpOBaHME
IPOOOJIXUTEJIEHOCTY MHQY3MM OT 15 MMHYT OO 3 YacoB He BJMAET Ha
20OeKTUBHOCTE OOHOKpaTHOTO IV-BBemeHMs 1 Mr/xr SNALP-18534 B
KpHcax, KaK OlleHeHO II0 yMeHbIleHMI ypoBHeld MPHK TTR B IIeueHM.

Mpumep 15:
In vivo ymMeHblleHMe MPHK TTR IOMKOIO THUIIa B II€YEeHM KPHICH
c ucnones3oBaHmeM LNP07-18534 u LNP08-18534

IOi1ga oueHVBaHMA DQOEeKTMBHOCTM 2 HOBEIX I'OTOBEX GOPM JIMIIMIHEX
HaHO4YaCcTHUll, LNPO7 wm LNPOS, IoJIid HocTaBku SiRNA B  KpHCe,
crneuudmUecKymn IOJS TpPe3yHOB SiRNA TTR, AD-18534, TOTOBMIM B
LNPO7 (LNPO7-18534) wmam LNPOS (LNP08-18534) wm BBOODMIM 15-
MUHYTHOM IV-uHpysmeln ¥ ONpemnesdan KoJuuecTBeHHO MPHK TTR
neueHu. KpeicaM Sprague-Dawley (4 XMBOTHEX Ha TPYINYy) BBOIWIU
15-vmuyTHYIO IV-UMHOYy3Mio LNP07-18534 (0,03, 0,1, 0,3 mm 1
mr/xr), LNP08-18534 (0,01, 0,03 mmm 0,1 wMr/kxr) wmiam LNPO7-1955
(1 mr/xr) miam LNP08-1955 (0,1 MO/Kr), coIepXxalyl OTpHUIAaTeJbLHY
KOHTPOJIBEHYI SiRNA AD-1955, MHUIIEHBIO KOTOpOM ABJIAETCH TeH
Jonuoepassl  He - MIekonurapmero. CIycTd COPOK  BOCEMb  YacoB,
XMBOTHEIX  DBTaHM3MPOBaIM U  CcobOMpajM TKaHb IIedeHH, BEICTPO
3aMOpPaxuBal Iy M Xpauuiu npu —-80°C mo ofpadoTku.

IJ1a KOJIMUEeCTBEHHOT'O olpenejieHmd MPHK TTR, 3aMOPOXEHHYIO
TKaHb I[IeYeHM M3MeJIbYaJiM B IIOPOWOK WM TOTOBUIIM JIM3aTH. YPOBHU
MPHK TTR OTHOCUTeJIbHO YypoBHer MPHK GAPDH oHOpeZelsainM B 53THUX
Jquz3aTax C MCIOJIB30BaHMEM aHalM3a pa3BeTBJeHHHxX HOHK (QuantiGene

Reagent System, Panomics, Fremont, CA) . BxkpatTue, aHaJim3
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QuantiGene (Genospectra) WCIIOJIE30BaJIn nid KOJIMUECTBEHHOTO
olnpemejieHMsa ypoBHeM MPHK B JmM3aTax Opo® TKaHM B COOTBETCTBUU C
MHCTPYKUMAMA U3TOTOBUTEJIA. CpenHun YPOBEHB MPHK TTR
HOopMaJiM30BaJlM OTHOCHUTEJIEHO CcpenHero ypoBHa MPHK GAPDH nmig
KaxnoM IMHpoOwl. CpeXdHMe 3HaUueHMd HOPMaJM30BaHHHX BeJIMUMH TPyl
3aTeM OOIOJIHMTEJILHO HOPMAaJIM30BajiMi OTHOCUTEJIBHO CpelHel BeJIMUMHE
s obpadoTaHHOM 3OP TpyNne IOJ4 IOJYUYEHMS OTHOCUTEJILHOTO YPOBHSA
skcrnpeccun MPHK TTR.

STM pesyJIbTATH [TOoKasz3aHe Ha &ur. 17. LNP07-18534 ymeHbmasa
ypoBHuM MPHK TTR B TIedeHM 3aBUCUMBEIM OT HJO3H oOpa3oM c 94%
cymnpeccuen MPHK TTR Ipu 1 MI'/KID. 3TO nercTBue OBLIIO
crielMdmUUeckKrM, TaK KakK OTpUIaTeJIbHEM KOHTpoJbs LNP07-1955 mpu 1
MT'/KT He BJMAJa 3HaAuMMO Ha ypoBHM MPHK TTR B cpaBHeHUMM C 30P-
KOHTpPOJIEM. BHUIO olpelejieHo, uTo ECsg MPHK 6wyla paBHa ~0, 05 MO/KrD
LNPO7-18534. LNP08-18534 ymeHpmasla ypobBHU MPHK TTR B [IeueHHM
3aMCHMMEIM OT HO3H of0pas3oM ¢ 86% cymnpeccuer MPHK TTR npm 0,1
MI'/KT'. D2TO »OeNCcTBMe OJIO CIelUMOUUeCKMM, Tak KaK OTPMIATEJbHEM
KOHTpoJIb LNP08-1955 mpm 0,1 MIP/KI' He BJIMAJN 3HAUMMO Ha YPOBHU
MPHK TTR B cpaBHeHMM C 30P-KOHTpoOJIeM. BrUIO olpenejieHO, UTO ECsg
MPHK Oruta paBHa ~0,02 mr/xr LNP08-18534.

STM pe3yJsbTAaTH OeMOHCTPUPYIT, dYurTo LNP07-18534 wm LNPO8-
18534 gepaawoTca 20beKTMBHEMM B cylpeccur MPHK TTR IOMKOTO THIIa B
IeUeHM KPHCH OpM BBemeHuM IV-uHdy3mMel u uro LNPO7 um LNPOS
ABNALTCHA 50OeKTUBHEIMM TOTOBEMM GopMaMM HOJiS HOOCTaBKM SiRNA B
[IeUeHkb .

puMmep 16:
YMmenbpmeHue MPHK TTR neueHM OOHOKPATHEM BHYTPMBEHHEM
BBegenmeM LNP09-18534 wmmm LNP11-18534 B kpric Sprague-Dawley

HeJib @

Oiiga oueHuBaHUA DOOEKTMBHOCTM IOBYX HOBHX TI'OTOBHEHX (GOpM
JUIMIOHHX HaHouacTul, (LNP) 1Jiga I»IocTaBKM chHeludpuueckom mnpyga TTR
TPH3YHOB S1iRNA, AD-18534 B kpeHCy Sprague-Dawley Ojasd yMeHBIIEHUS
ypoBHer MPHK meueHM DSHIOTEHHOTO (IMxkoTro THUIIA) TTR. Kpricam
BHYTPMBEHHO BBOIMJIM IOO3H IIOCpenCcTBOM 15-MmHYyTHOM wMHOys3um 0,01,
0,03, 0,1 WJIN 0,3 M/ KT LNP0©9-18534, LNP11-18534 WJIN

3abydepeHHOTO QocdhaToM COJIEBOTO pacTBopa (30P) u ypoBHM MPHK
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TTR aHamm3upoBaJM Ipu 48 yacax rnocJje oBpaboTku

MaTepmraJl M CIOCOOH:

T'oToBad bopma LNPO9: (XTC/DSPC/Chol/PEG2000—Cl4) =
50/10/38,5/1,5 wmojy.%; Junum:siRNA ~11:1. Tororasa o¢opma LNP11:
(MC3/DSPC/Chol/PEGzo00-Cl4) = 50/10/38,5/1,5 wmoJj.%; Jununo:siRNA
~11:1

Cbop TKaHM M BHOeJieHrMe PHK: B meHb 3, XMBOTHEIM BO BCeX
Tpynmnax ofpaBoTKM HaBaJiM JeTallbHyl O3y KeTaMyHa/KCuila3MHa.
KpoBbr cobupaldyu uYepes3 KayIajbHYID IOy BeHY B HOPOOMPKM IJId
OTHOeJIEHUS CHBOPOTKM ¥ 3aTeM OaBaJiM CBEPTHBATLCS PV KOMHATHOMN

TeMIlepaType B TedeHVe HpM@J’IMSMTeHbHO 30 MMHYT rnepen

LneHTpudpyrmpoBaureMm npu 4°C. I[IpoOH CHBOPOTKM xXpaHmiam opu -80°C
oo [IOCJIe oy Iero a”Hamnsa. TraHM [IeyeHun cobupaiu, OBICTPO
3aMOpPaxmnBau Ha CYyXOM JbLOY . 3aMOPOXEHHYIO TKaHb [IeYeHn
U3MeJibYaju U TOTOBWUIIN JIM3aTEL TKaHU o4 KOJIMYUECTBEHHOT'O
onpenejsieHna MPHK meueHwm.

KommuecTBeHHOe olpeneseHmne MPHK TTR: VYpoBHm MPHK TTR
OTHOCHUTEJIEHO YypoBHel MPHK GAPDH omnopemendjgM B D2TUX JM3aTax C
MCIIOJIL30BaHMEM aHaJM3a pa3BeTBJieHHEX [JHK (QuantiGene Reagent
System, Panomics, Fremont, CA). BxkpaTie, aHalu3 QuantiGene
(Genospectra) VCIIOJIB30BaJIM  OJIA  KOJMUYECTBEHHOT'O  OlpeleJleHUd
ypoBHe¥ MPHK B Jm3aTax NOpod TKaHM B COOTBETCTEBUM C MHCTPYKLMAMUA
M3TOTOBUTEJIA. CpenHum YPOBEHE MPHK TTR HOpMaJIM30BaJln
OTHOCHUTEJILHO CcpengHero ypoBHAa MPHK GAPDH 1jid Kaxmoom MOIpoOH.
CpenHue 3HAUEHU I HOPMAaJIM30BaHHEIX BeJINUNH TPy 3aTeM
OOTIOJIHUTEJILHO HOPMaJIM30BallM OTHOCUTEJILHO CpelHeV BeJIMUMHBEL OJId
obpaboTaHHOM 30P TpPYHOOH OJS [IOJYYeHMS OTHOCUTEJLHOTO YPOBHSA
skcrnpeccun MPHK TTR.

PesyJLTaTH :

Kak mnokazaHo Ha Qur. 18, B oTauume oT 30P-o00paboTaHHEERX
XMBOTHEIX, oOOpaboTaHHee LNP09-18534 wm LNP111-18534 XMBOTHHE
VMMeJIM 3HauMMoe 3aBMCHMMOe OT OO3H yMeHblleHue ypoBHel MPHK TTR B
[ledeHM, C OOCTWXEHMEeM MaKCHMaJIbHOT'O yMeHblleHMsa ~90% MPHK kak
0ja LNPO9-OpUIOTOBJIEHHHX, Tak M Jjsa LNP1l1-IDpUTOTOBJIEHHEX I'PYIII

OTHOCUTEJILHO TpyHmne 30P-koHTposgs npu 0,3 w™Mr/xkr, ™ 1o3a,
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BHIsHBammas 50% yMmeHbmenue (EDso), Owjla paBHa<0,03 Mr/xr Ooasg
ILNP11-18534 u <0,1 mr/xr mjug LNP09-18534.

BEIBOIE

3TO  MUCCJenoBaHue OEMOHCTPUPYET, uTo OOHOKpaTHasAd 15-
MUHYTHada IV-uHOy3msa LNP09-18534 mym LNP11-1853 B KpHC Sprague-
Dawley OpuMBOIMT K 3aBUCHUMOMY OT HOO3H yMeHbmieHuio MPHK TTR
edyeHu. OTM HOaHHHEE IOeMOHCTpUPYRT >¢0dexkTMBHOCTE LNP09-18328 u
LNP11-18328 B yMeHbNEeHUM DHIOTEHHO BKCIPeCcCUpyeMomn (ODMKOTO
Turna) MPHK TTR ¢ ypoBHAMM EDsg <0,03 u <0,1 wMr/xr miag LNP11-
18534 m LNP0S-18534, COOTBeTCTBEHHO.

IpmMep 17: HMurubmumporanme TTR B JHoOsIX
CybbekTa-uejioBeka oOpabatThpBailT OUPHK, nopaxakmel TeH TTR,

019 MHTUMOMPOBAHMA 5SKcIOpeccur reHa TTR mjd JiledeHMA KaKoro-JmBbo

COCTOHAHUSL.
CybwekTa, HYXIaKnIeTocsa B JIeueHNH, oTBUpanT MJIN
UOSHTUOUUIVPYIT. 3TOT CYOBEeKT MOXeT UMMeTh HapylleHVe IIeUeHl,

TPAHCTUPETUHOBHIM aMMJIOMIOS U/UJIM TPAaHCIJIaHTUPOBAHHYKD [IeUeHb.

NnenTudpmranmsa 2TOTO CcyObeKTa MOXeT BEIIIOJIHATLCA B
KJIVMHMUEeCKOM OOCTaHOBKe WMJIM TIOe-TO elle, HalpuMep, B IOME 5STOTO
CyOBeKTa I[IOCPeICTBOM CaMOCTOATEJILHOTO MUCIOJB30BAHUA CYyOBEeKTOM
caMoTecCcTHUpyllmero Habopa.

B MoMeHT 0, T[IOIOXOOAMYH IHepBYyK I03y aHTUM-TTR-siRNA BBOOAT
3TOMYy CYOBEKTY. ouPHK  roToBAT, KakK OIMCcaHO 3IOecChb. ITocJie
HEeKOTOpOTO Ilepuola BPEeMeHM IIocJie IIepBOoM OO3H, HalpuMmep, 7 IHeH,
14 gHe¥ m 21 »OHSA, OLEHUMBAT COCTOAHME 2TOTO CyObeKTa, HalpuMep,
M3MepeHMreM OQYHKIUM IIeUeHM. JTO U3MEepeHMe MOXEeT COMIPOBOXIATHCH
usMepeHreM skcopeccur TTR B yKasaHHOM CyObekTe, U/WIM OPOOYKTOB
ycrnemHoTro SiRNA-nopaxenHus MPHK TTR. MoryT OHTBH TakXe W3MepeHH
OpyTUe peJjieBaHTHHEe KpuTepun. KommuecTBO U 5OOEeKTUBHOCTL OO3
KOPPEKTUPYITCA B COOTBETCTBUUY C MNOTPeOHOCTAMU BTOTO CyOBeKTa.

[locye JeueHMA, CKOPOCTBE POCTa ONYyXOJU CyOBeKTa IIOHMXaeTCHd
OTHOCUTEJILHO CKOPOCTHM, CYIecTByKlelr Iepel STUM JedeHreM, WIn
OTHOCUTEJILHO CKOpPOCTH, V3MepeHHOM B IOODOBHOM obpasoM

cTpalanileM, HO He IoJiydyaBIleM BTOTO JIeUueHUSa CyObLeKTe.
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<210> 43
<211> 19
<212> PHK
<213> Homo

<400> 43
ggauggcuuc

<210> 44
<211> 19
<212> PHK
<213> Homo

<400> 44
agacgaugag

<210> 45
<211> 19
<212> PHK
<213> Homo

<400> 45
gcaugggcuc

<210> 46
<211> 19
<212> PHK
<213> Homo

<400> 46
cucaguugug

sapiens

ugcagcucu

sapiens

cucacaacu

sapiens

ccaugcagc

sapiens

ucaucgucu

sapiens

aagccaucc

sapiens

acaacugag

sapiens

agcccaugc

19

19

19

19

19

19

19



<210> 47
<211> 19
<212> PHK
<213> Homo

<400> 47
augggcucac

<210> 48
<211> 19
<212> PHK
<213> Homo

<400> 48
uccucaguug

<210> 49
<211> 19
<212> PHK
<213> Homo

<400> 49
ugggcucaca

<210> 50
<211> 19
<212> PHK
<213> Homo

<400> 50
cuccucaguu

<210> 51
<211> 19
<212> PHK
<213> Homo

<400> 51
gaggaauuug

<210> 52
<211> 19
<212> PHK
<213> Homo

<400> 52
ucccuucuac

<210> 53
<211> 19
<212> PHK
<213> Homo

<400> 53
uuuguagaag

<210> 54

sapiens

aacugagga

sapiens

ugagcccau

sapiens

acugaggag

sapiens

gugagccca

sapiens

uagaaggga

sapiens

aaauuccuc

sapiens

ggauauaca

19

19

19

19

19

19

19



<211> 19
<212> PHK
<213> Homo

<400> 54
uguauauccce

<210> 55
<211> 19
<212> PHK
<213> Homo

<400> 55
uuguagaagg

<210> 56
<211> 19
<212> PHK
<213> Homo

<400> 56
uuguauaucc

<210> 57
<211> 19
<212> PHK
<213> Homo

<400> 57
uguagaaggg

<210> 58
<211> 19
<212> PHK
<213> Homo

<400> 58
uuuguauauc

<210> 59
<211> 19
<212> PHK
<213> Homo

<400> 59
agaagggaua

<210> 60
<211> 19
<212> PHK
<213> Homo

<400> 60

cacuuuguau

<210> 61
<211> 19

sapiens

uucuacaaa

sapiens

gauauacaa

sapliens

cuucuacaa

sapiens

auauacaaa

sapiens

ccuucuaca

sapiens

uacaaagug

sapiens

aucccuucu

19

19

19

19

19

19

19



<212> PHK
<213> Homo

<400> 61
aaguggaaau

<210> 62
<211> 19
<212> PHK
<213> Homo

<400> 62
uuggugucua

<210> 63
<211> 19
<212> PHK
<213> Homo

<400> 63
ggaaauagac

<210> 64
<211> 19
<212> PHK
<213> Homo

<400> 64
agauuuggug

<210> 65
<211> 19
<212> PHK
<213> Homo

<400> 65
gaaauagaca

<210> 66
<211> 19
<212> PHK
<213> Homo

<400> 66
aagauuuggu

<210> 67
<211> 19
<212> PHK
<213> Homo

<400> 67
auvagacacca

<210> 68
<211> 19
<212> PHK

sapiens

agacaccaa

sapliens

uuuccacuu

sapiens

acCaaaucu

sapiens

ucuauuucc

sapiens

CCaaaucuu

sapiens

gucuauuuc

sapiliens

aaucuuacu

19

19

19

19

19

19

19



<213> Homo

<400> 68
aguaagauuu

<210> 69
<211> 19
<212> PHK
<213> Homo

<400> 69
uagacaccaa

<210> 70
<211> 19
<212> PHK
<213> Homo

<400> 70
caguaagauu

<210> 71
<211> 19
<212> PHK
<213> Homo

<400> 71
agacaccaaa

<210> 72
<211> 19
<212> PHK
<213> Homo

<400> 72
ccaguaagau

<210> 73
<211> 19
<212> PHK
<213> Homo

<400> 73
uuacuggaag

<210> 74
<211> 19
<212> PHK
<213> Homo

<400> 74
gccaagugcc

<210> 75
<211> 19
<212> PHK
<213> Homo

sapiens

ggugucuau

sapiens

aucuuacug

sapiens

uggugucua

sapiens

ucuuacugg

sapiens

uuggugucu

sapiens

gcacuuggc

sapiens

uuccaguaa

sapiens

19

19

19

19

19

19

19



<400> 75
uucucaucgu

<210> 76
<211> 19
<212> PHK
<213> Homo

<400> 76
gaggagcaga

<210> 77
<211> 19
<212> PHK
<213> Homo

<400> 77
ggaaggcacu

<210> 78
<211> 19
<212> PHK
<213> Homo

<400> 78
gagaugccaa

<210> 79
<211> 19
<212> PHK
<213> Homo

<400> 79
ggcacuuggc

<210> 80
<211> 19
<212> PHK
<213> Homo

<400> 80
uggggagaug

<210> 81
<211> 19
<212> PHK
<213> Homo

<400> 81
ggcaucuccc

<210> 82
<211> 20
<212> IHK
<213> Homo

cugcuccuc

sapiens

cgaugagaa

sapiens

uggcaucuc

sapiens

gugccuucc

sapiens

aucucccca

sapiens

ccaagugcc

sapiens

cauuccaug

sapiens

19

19

19

19

19

19

19



<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue OOBEIMHEHHOMV MoJiekyJiel IHK/PHK:

Homo

<400> 82
auggaauggg

<210> 83
<211> 19
<212> PHK
<213> Homo

<400> 83
gcaucucccc

<210> 84
<211> 19
<212> PHK
<213> Homo

<400> 84
ucauggaaug

<210> 85
<211> 19
<212> PHK
<213> Homo

<400> 85
caucucccca

<210> 86
<211> 19
<212> PHK
<213> Homo

<400> 86
cucauggaau

<210> 87
<211> 19
<212> PHK
<213> Homo

<400> 87
aucuccccau

<210> 88
<211> 19
<212> PHK
<213> Homo

<400> 88
gcucauggaa

<210> 89

sapiens»

gagaugcctt

sapiens

auuccauga

sapiens

gggagaugc

sapliens

uuccaugag

sapiens

ggggagaug

sapiens

uccaugagc

sapiens

uggggagau

20

19

19

19

19

19

19



<211> 19
<212> PHK
<213> Homo

<400> 89
cuccccauuc

<210> 90
<211> 19
<212> PHK
<213> Homo

<400> 90
augcucaugg

<210> 91
<211> 19
<212> PHK
<213> Homo

<400> 91
cccauuccau

<210> 92
<211> 19
<212> PHK
<213> Homo

<400> 92
ugcaugcuca

<210> 93
<211> 19
<212> PHK
<213> Homo

<400> 93
ccaugagcau

<210> 94
<211> 19
<212> PHK
<213> Homo

<400> 94
caccucugca

<210> 95
<211> 19
<212> PHK
<213> Homo

<400> 95

agcaugcaga

<210> 96
<211> 19

sapiens

caugagcau

sapiens

aauggggag

sapliens

gagcaugca

sapiens

uggaauggg

sapiens

gcagaggug

sapiens

ugcucaugg

sapiens

ggugguauu

19

19

19

19

19

19

19



<212> PHK
<213> Homo

<400> 96
aauaccaccu

<210> 97
<211> 19
<212> PHK
<213> Homo

<400> 97
caugcagagg

<210> 98
<211> 19
<212> PHK
<213> Homo

<400> 98
ugaauaccac

<210> 99
<211> 19
<212> PHK
<213> Homo

<400> 99
augcagaggu

<210> 100
<211> 19
<212> PHK
<213> Homo

<400> 100
gugaauacca

<210> 101
<211> 19
<212> PHK
<213> Homo

<400> 101
ggugguauuc

<210> 102
<211> 19
<212> PHK
<213> Homo

<400> 102
guuggcugug

<210> 103
<211> 19
<212> PHK

sapiens

cugcaugcu

sapliens

ugguauuca

sapiens

cucugcaug

sapiens

gguauucac

sapiens

ccucugcau

sapiens

acagccaac

sapiliens

aauaccacc

19

19

19

19

19

19

19



<213> Homo

<400> 103
gugguauuca

<210> 104
<211> 19
<212> PHK
<213> Homo

<400> 104
cguuggcugu

<210> 105
<211> 19
<212> PHK
<213> Homo

<400> 105
ugguauucac

<210> 106
<211> 19
<212> PHK
<213> Homo

<400> 106
ucguuggcug

<210> 107
<211> 19
<212> PHK
<213> Homo

<400> 107
gguauucaca

<210> 108
<211> 19
<212> PHK
<213> Homo

<400> 108
gucguuggcu

<210> 109
<211> 19
<212> PHK
<213> Homo

<400> 109
guauucacag

<210> 110
<211> 19
<212> PHK
<213> Homo

sapiens

cagccaacg

sapiens

dgaauaccac

sapiens

agccaacga

sapiens

ugaauacca

sapiens

gccaacgac

sapiens

gugaauacc

sapiens

CCaacgacu

sapiens

19

19

19

19

19

19

19



<400> 110
agucguuggc

<210> 111
<211> 19
<212> PHK
<213> Homo

<400> 111
uauucacagc

<210> 112
<211> 19
<212> PHK
<213> Homo

<400> 112
gagucguugg

<210> 113
<211> 19
<212> PHK
<213> Homo

<400> 113
ucacagccaa

<210> 114
<211> 19
<212> PHK
<213> Homo

<400> 114
ccggagucgu

<210> 115
<211> 19
<212> PHK
<213> Homo

<400> 115
ccccgecgcu

<210> 116
<211> 19
<212> PHK
<213> Homo

<400> 116
caauggugua

<210> 117
<211> 19
<212> PHK
<213> Homo

ugugaauac

sapiens

caacgacuc

sapiens

cugugaaua

sapiens

cgacuccgg

sapiens

uggcuguga

sapiens

acaccauug

sapiens

gcggcgggyg

sapiens

19

19

19

19

19

19

19



<400> 117
gaaguccacu

<210> 118
<211> 19
<212> PHK
<213> Homo

<400> 118
ccaagaauga

<210> 119
<211> 19
<212> PHK
<213> Homo

<400> 119
cccugcugag

<210> 120
<211> 19
<212> PHK
<213> Homo

<400> 120
gaguaggggc

<210> 121
<211> 19
<212> PHK
<213> Homo

<400> 121
cugagccccu

<210> 122
<211> 19
<212> PHK
<213> Homo

<400> 122
aauaggagua

<210> 123
<211> 19
<212> PHK
<213> Homo

<400> 123
ugagccccua

<210> 124
<211> 19
<212> PHK
<213> Homo

<400> 124

cauucuugg

sapiens

guggacuuc

sapiens

ccccuacuc

sapliens

ucagcaggg

sapiens

acuccuauu

sapiens

ggggcucag

sapiens

cuccuauuc

sapiens

19

19

19

19

19

19

19



gaauaggagu

<210> 125
<211> 19
<212> PHK
<213> Homo

<400> 125
ccccuacucc

<210> 126
<211> 19
<212> PHK
<213> Homo

<400> 126
gguggaauag

<210> 127
<211> 19
<212> PHK
<213> Homo

<400> 127
cuacuccuau

<210> 128
<211> 19
<212> PHK
<213> Homo

<400> 128
cgugguggaa

<210> 129
<211> 19
<212> PHK
<213> Homo

<400> 129
uacuccuauu

<210> 130
<211> 19
<212> PHK
<213> Homo

<400> 130
ccguggugga

<210> 131
<211> 19
<212> PHK
<213> Homo

<400> 131
acuccuauuc

aggggcuca

sapiens

uauuccacc

sapliens

gaguagggyg

sapiens

uccaccacg

sapiens

uaggaguag

sapiens

ccaccacgg

sapiens

auaggagua

sapiens

caccacggc

19

19

19

19

19

19

19

19



<210> 132
<211> 19
<212> PHK
<213> Homo

<400> 132
gccguggugg

<210> 133
<211> 19
<212> PHK
<213> Homo

<400> 133
uccuauucca

<210> 134
<211> 19
<212> PHK
<213> Homo

<400> 134
cagccguggu

<210> 135
<211> 19
<212> PHK
<213> Homo

<400> 135
uauuccacca

<210> 136
<211> 19
<212> PHK
<213> Homo

<400> 136
cgacagccgu

<210> 137
<211> 19
<212> PHK
<213> Homo

<400> 137
auuccaccac

<210> 138
<211> 19
<212> PHK
<213> Homo

<400> 138
acgacagccg

sapliens

aauaggagu

sapiens

ccacggcug

sapiens

ggaauagga

sapiens

cggcugucg

sapiens

gguggaaua

sapiens

ggcugucgu

sapiens

ugguggaau

19

19

19

19

19

19

19



<210> 139
<211> 19
<212> PHK
<213> Homo

<400> 139
caccacggcu

<210> 140
<211> 19
<212> PHK
<213> Homo

<400> 140
ggugacgaca

<210> 141
<211> 19
<212> PHK
<213> Homo

<400> 141
accacggcug

<210> 142
<211> 19
<212> PHK
<213> Homo

<400> 142
uggugacgac

<210> 143
<211> 19
<212> PHK
<213> Homo

<400> 143
ccacggcugu

<210> 144
<211> 19
<212> PHK
<213> Homo

<400> 144
uuggugacga

<210> 145
<211> 19
<212> PHK
<213> Homo

<400> 145
acggcugucg

sapiens

gucgucacc

sapiens

gccguggug

sapiens

ucgucacca

sapiens

agccguggu

sapiens

cgucaccaa

sapiens

cagccgugg

sapiens

ucaccaauc

19

19

19

19

19

19

19



<210> 146
<211> 19
<212> PHK
<213> Homo

<400> 146
gauuggugac

<210> 147
<211> 19
<212> PHK
<213> Homo

<400> 147
cggcugucgu

<210> 148
<211> 19
<212> PHK
<213> Homo

<400> 148
ggauugguga

<210> 149
<211> 19
<212> PHK
<213> Homo

<400> 149
cgucaccaau

<210> 150
<211> 19
<212> PHK
<213> Homo

<400> 150
uuccuuggga

<210> 151
<211> 19
<212> PHK
<213> Homo

<400> 151
caaucccaag

<210> 152
<211> 19
<212> PHK
<213> Homo

<400> 152
cccucauucc

<210> 153

sapiens

gacagccgu

sapiens

caccaaucc

sapiens

cgacagccg

sapiens

cccaaggaa

sapiens

uuggugacg

sapiens

gaaugaggg

sapiens

uugggauug

19

19

19

19

19

19

19



<211> 19
<212> PHK
<213> Homo

<400> 153
ccugaaggac

<210> 154
<211> 19
<212> PHK
<213> Homo

<400> 154
ccaucccucg

<210> 155
<211> 19
<212> PHK
<213> Homo

<400> 155
ggacgaggga

<210> 156
<211> 19
<212> PHK
<213> Homo

<400> 156
gaaaucccau

<210> 157
<211> 19
<212> PHK
<213> Homo

<400> 157
aaguccacuc

<210> 158
<211> 19
<212> PHK
<213> Homo

<400> 158
gccaagaaug

<210> 159
<211> 19
<212> PHK
<213> Homo

<400> 159

gggauuucau

<210> 160
<211> 19

sapiens

gagggaugg

sapiens

uccuucagg

sapliens

ugggauuuc

sapiens

cccucgucc

sapiens

auucuuggc

sapiens

aguggacuu

sapiens

guaaccaag

19

19

19

19

19

19

19



<212> PHK
<213> Homo

<400> 160
cuugguuaca

<210> 161
<211> 19
<212> PHK
<213> Homo

<400> 161
ggauuucaug

<210> 162
<211> 19
<212> PHK
<213> Homo

<400> 162
ucuugguuac

<210> 163
<211> 19
<212> PHK
<213> Homo

<400> 163
ucauguaacc

<210> 164
<211> 19
<212> PHK
<213> Homo

<400> 164
aauacucuug

<210> 165
<211> 19
<212> PHK
<213> Homo

<400> 165
auguaaccaa

<210> 166
<211> 19
<212> PHK
<213> Homo

<400> 166
ggaauacucu

<210> 167
<211> 19
<212> PHK

sapiens

ugaaauccc

sapliens

uaaccaaga

sapiens

augaaaucc

sapiens

aagaguauu

sapiens

guuacauga

sapiens

gaguauucc

sapiliens

ugguuacau

19

19

19

19

19

19

19



<213> Homo

<400> 167
uguaaccaag

<210> 168
<211> 19
<212> PHK
<213> Homo

<400> 168
uggaauacuc

<210> 169
<211> 19
<212> PHK
<213> Homo

<400> 169
guaaccaaga

<210> 170
<211> 19
<212> PHK
<213> Homo

<400> 170
auggaauacu

<210> 171
<211> 19
<212> PHK
<213> Homo

<400> 171
ugccuugcug

<210> 172
<211> 19
<212> PHK
<213> Homo

<400> 172
auaccagucc

<210> 173
<211> 19
<212> PHK
<213> Homo

<400> 173
uaaagcagug

<210> 174
<211> 19
<212> PHK
<213> Homo

sapiens

aguauucca

sapiens

uugguuaca

sapiens

guauuccau

sapiens

cuugguuac

sapiens

gacugguau

sapiens

agcaaggca

sapiens

uuuucaccu

sapiens

19

19

19

19

19

19

19



<400> 174
aggugaaaac

<210> 175
<211> 19
<212> PHK
<213> Homo

<400> 175
gccuugcugg

<210> 176
<211> 19
<212> PHK
<213> Homo

<400> 176
aauaccaguc

<210> 177
<211> 19
<212> PHK
<213> Homo

<400> 177
uguuuucacc

<210> 178
<211> 19
<212> PHK
<213> Homo

<400> 178
agcauaugag

<210> 179
<211> 19
<212> PHK
<213> Homo

<400> 179
guuuucaccu

<210> 180
<211> 19
<212> PHK
<213> Homo

<400> 180
uagcauauga

<210> 181
<211> 19
<212> PHK
<213> Homo

acugcuuua

sapiens

acugguauu

sapiens

cagcaaggc

sapiens

ucauaugcu

sapiens

gugaaaaca

sapiens

cauaugcua

sapiens

ggugaaaac

sapiens

19

19

19

19

19

19

19



<400> 181
uuuucaccuc

<210> 182
<211> 19
<212> PHK
<213> Homo

<400> 182
auagcauaug

<210> 183
<211> 19
<212> PHK
<213> Homo

<400> 183
uucaccucau

<210> 184
<211> 19
<212> PHK
<213> Homo

<400> 184
acauagcaua

<210> 185
<211> 19
<212> PHK
<213> Homo

<400> 185
caccucauau

<210> 186
<211> 19
<212> PHK
<213> Homo

<400> 186
uaacauagca

<210> 187
<211> 19
<212> PHK
<213> Homo

<400> 187
ccuugcugga

<210> 188
<211> 19
<212> PHK
<213> Homo

<400> 188

auaugcuau

sapiens

aggugaaaa

sapiens

augcuaugu

sapliens

ugaggugaa

sapiens

gcuauguua

sapiens

uaugaggug

sapiens

cugguauuu

sapiens

19

19

19

19

19

19

19



aaauaccagu

<210> 189
<211> 19
<212> PHK
<213> Homo

<400> 189
auaugcuaug

<210> 190
<211> 19
<212> PHK
<213> Homo

<400> 190
gacuucuaac

<210> 191
<211> 19
<212> PHK
<213> Homo

<400> 191
uaugcuaugu

<210> 192
<211> 19
<212> PHK
<213> Homo

<400> 192
ggacuucuaa

<210> 193
<211> 19
<212> PHK
<213> Homo

<400> 193
ugcuauguua

<210> 194
<211> 19
<212> PHK
<213> Homo

<400> 194
cuggacuucu

<210> 195
<211> 19
<212> PHK
<213> Homo

<400> 195
cuugcuggac

ccagcaagg

sapiens

uuagaaguc

sapliens

auagcauau

sapiens

uagaagucc

sapiens

cauagcaua

sapiens

gaaguccag

sapiens

aacauagca

sapiens

ugguauuug

19

19

19

19

19

19

19

19



<210> 196
<211> 19
<212> PHK
<213> Homo

<400> 196
caaauaccag

<210> 197
<211> 19
<212> PHK
<213> Homo

<400> 197
aguccaggca

<210> 198
<211> 20
<212> IOHK
<213> Homo

<220>

sapliens

uccagcaag

sapiens

gagacaaua

sapiens

<221> MCTOUHUK

<223> /npuMmeuaHne=«0nmcaHmue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:

Homo

<400> 198
auugucucug

<210> 199
<211> 19
<212> PHK
<213> Homo

<400> 199
uccaggcaga

<210> 200
<211> 19
<212> PHK
<213> Homo

<400> 200
uuuauugucu

<210> 201
<211> 19
<212> PHK
<213> Homo

<400> 201
gugaaaggca

<210> 202
<211> 19
<212> PHK

sapiens»

ccuggacutt

sapiens

gacCcaauaaa

sapiens

cugccugga

sapiens

cuuuucauu

19

19

20

19

19

19



<213> Homo

<400> 202
aaugaaaagu

<210> 203
<211> 19
<212> PHK
<213> Homo

<400> 203
uggacuggua

<210> 204
<211> 19
<212> PHK
<213> Homo

<400> 204
agacacaaau

<210> 205
<211> 19
<212> PHK
<213> Homo

<400> 205
gucugaggcu

<210> 206
<211> 19
<212> PHK
<213> Homo

<400> 206
cguagggcca

<210> 207
<211> 19
<212> PHK
<213> Homo

<400> 207
cugaggcugg

<210> 208
<211> 19
<212> PHK
<213> Homo

<400> 208
cccguagggce

<210> 209
<211> 19
<212> PHK
<213> Homo

sapiens

gccuuucac

sapiens

uuugugucu

sapiens

accagucca

sapiens

ggcccuacg

sapiens

gccucagac

sapiens

cccuacggg

sapiens

cagccucag

sapiens

19

19

19

19

19

19

19



<400> 209
gaggcuggcc

<210> 210
<211> 19
<212> PHK
<213> Homo

<400> 210
ugcccguagg

<210> 211
<211> 19
<212> PHK
<213> Homo

<400> 211
aggcuggccc

<210> 212
<211> 19
<212> PHK
<213> Homo

<400> 212
gugcccguag

<210> 213
<211> 19
<212> PHK
<213> Homo

<400> 213
gcuggcccua

<210> 214
<211> 19
<212> PHK
<213> Homo

<400> 214
cggugcccgu

<210> 215
<211> 19
<212> PHK
<213> Homo

<400> 215
cuggcccuac

<210> 216
<211> 19
<212> PHK
<213> Homo

cuacgggca

sapiens

gccagccuc

sapiens

uacgggcac

sapiens

ggccagccu

sapiens

cgggcaccg

sapiens

agggccagc

sapiens

gggcaccgg

sapiens

19

19

19

19

19

19

19



<400> 216
ccggugcccg

<210> 217
<211> 19
<212> PHK
<213> Homo

<400> 217
ggcccuacgg

<210> 218
<211> 19
<212> PHK
<213> Homo

<400> 218
caccggugcc

<210> 219
<211> 19
<212> PHK
<213> Homo

<400> 219
ccacucauuc

<210> 220
<211> 19
<212> PHK
<213> Homo

<400> 220
uccugccaag

<210> 221
<211> 19
<212> PHK
<213> Homo

<400> 221
ccuacgggca

<210> 222
<211> 19
<212> PHK
<213> Homo

<400> 222
auucaccggu

<210> 223
<211> 19
<212> PHK
<213> Homo

<400> 223

uagggccag

sapiens

gcaccggug

sapiens

cguagggcc

sapliens

uuggcagga

sapiens

aaugagugg

sapiens

ccggugaau

sapiens

gcccguagg

sapiens

19

19

19

19

19

19

19



cuacgggcac

<210> 224
<211> 19
<212> PHK
<213> Homo

<400> 224
gauucaccgg

<210> 225
<211> 19
<212> PHK
<213> Homo

<400> 225
uacgggcacc

<210> 226
<211> 19
<212> PHK
<213> Homo

<400> 226
ggauucaccg

<210> 227
<211> 19
<212> PHK
<213> Homo

<400> 227
acgggcaccg

<210> 228
<211> 19
<212> PHK
<213> Homo

<400> 228
uggauucacc

<210> 229
<211> 19
<212> PHK
<213> Homo

<400> 229
gcaccgguga

<210> 230
<211> 19
<212> PHK
<213> Homo

<400> 230
cacuuggauu

cggugaauc

sapiens

ugcccguag

sapliens

ggugaaucc

sapiens

gugcccgua

sapiens

gugaaucca

sapiens

ggugcccgu

sapiens

auccaagug

sapiens

caccggugc

19

19

19

19

19

19

19

19



<210> 231
<211> 19
<212> PHK
<213> Homo

<400> 231
caccggugaa

<210> 232
<211> 19
<212> PHK
<213> Homo

<400> 232
acacuuggau

<210> 233
<211> 19
<212> PHK
<213> Homo

<400> 233
uguggccaug

<210> 234
<211> 19
<212> PHK
<213> Homo

<400> 234
gaacacaugc

<210> 235
<211> 19
<212> PHK
<213> Homo

<400> 235
guggccaugc

<210> 236
<211> 19
<212> PHK
<213> Homo

<400> 236
ugaacacaug

<210> 237
<211> 19
<212> PHK
<213> Homo

<400> 237
gccaugcaug

sapliens

uccaagugu

sapiens

ucaccggug

sapiens

cauguguuc

sapiens

auggccaca

sapiens

auguguuca

sapiens

cauggccac

sapiens

uguucagaa

19

19

19

19

19

19

19



<210> 238
<211> 19
<212> PHK
<213> Homo

<400> 238
uucugaacac

<210> 239
<211> 19
<212> PHK
<213> Homo

<400> 239
uauuccacca

<210> 240
<211> 19
<212> PHK
<213> Homo

<400> 240
ugacagccgu

<210> 241
<211> 19
<212> PHK
<213> Homo

<400> 241
gucaucacca

<210> 242
<211> 19
<212> PHK
<213> Homo

<400> 242
ccuugggauu

<210> 243
<211> 19
<212> PHK
<213> Homo

<400> 243
guccucugau

<210> 244
<211> 19
<212> PHK
<213> Homo

<400> 244
acuuugacca

sapiens

augcauggc

sapiens

cggcuguca

sapiens

gguggaaua

sapiens

aucccaagg

sapiens

ggugaugac

sapiens

ggucaaagu

sapiens

ucagaggac

19

19

19

19

19

19

19



<210> 245
<211> 19
<212> PHK
<213> Homo

<400> 245
gauggucaaa

<210> 246
<211> 19
<212> PHK
<213> Homo

<400> 246
aucuagaacu

<210> 247
<211> 19
<212> PHK
<213> Homo

<400> 247
augcuguccg

<210> 248
<211> 19
<212> PHK
<213> Homo

<400> 248
ggacugccuc

<210> 249
<211> 19
<212> PHK
<213> Homo

<400> 249
ccgugcaugu

<210> 250
<211> 19
<212> PHK
<213> Homo

<400> 250
uuucugaaca

<210> 251
<211> 19
<212> PHK
<213> Homo

<400> 251
agucuggaga

<210> 252

sapiens

guucuagau

sapiens

uugaccauc

sapiens

aggcagucc

sapiens

ggacagcau

sapiens

guucagaaa

sapiens

caugcacgg

sapiens

gcugcaugg

19

19

19

19

19

19

19



<211> 19
<212> PHK
<213> Homo

<400> 252
ccaugcagcu

<210> 253
<211> 19
<212> PHK
<213> Homo

<400> 253
caugggcuca

<210> 254
<211> 19
<212> PHK
<213> Homo

<400> 254
ccucaguugu

<210> 255
<211> 19
<212> PHK
<213> Homo

<400> 255
ucucaucguc

<210> 256
<211> 19
<212> PHK
<213> Homo

<400> 256
ggaggagcag

<210> 257
<211> 19
<212> PHK
<213> Homo

<400> 257
ccccauucca

<210> 258
<211> 19
<212> PHK
<213> Homo

<400> 258

gcaugcucau

<210> 259
<211> 19

sapiens

cuccagacu

sapiens

caacugagg

sapliens

gagcccaug

sapiens

ugcuccucc

sapiens

acgaugaga

sapiens

ugagcaugc

sapiens

ggaaugggyg

19

19

19

19

19

19

19



<212> PHK
<213> Homo

<400> 259
gccccuacuc

<210> 260
<211> 19
<212> PHK
<213> Homo

<400> 260
guggaauagg

<210> 261
<211> 19
<212> PHK
<213> Homo

<400> 261
cuauuccacc

<210> 262
<211> 19
<212> PHK
<213> Homo

<400> 262
gacagccgug

<210> 263
<211> 19
<212> PHK
<213> Homo

<400> 263
cacggcuguc

<210> 264
<211> 19
<212> PHK
<213> Homo

<400> 264
auuggugacg

<210> 265
<211> 19
<212> PHK
<213> Homo

<400> 265
aggacgaggg

<210> 266
<211> 19
<212> PHK

sapiens

cuauuccac

sapliens

aguaggggc

sapiens

acggcuguc

sapiens

guggaauag

sapiens

gucaccaau

sapiens

acagccgug

sapiliens

augggauuu

19

19

19

19

19

19

19



<213> Homo

<400> 266
aaaucccauc

<210> 267
<211> 19
<212> PHK
<213> Homo

<400> 267
ucaccucaua

<210> 268
<211> 19
<212> PHK
<213> Homo

<400> 268
aacauagcau

<210> 269
<211> 19
<212> PHK
<213> Homo

<400> 269
ccucauaugc

<210> 270
<211> 19
<212> PHK
<213> Homo

<400> 270
ucuaacauag

<210> 271
<211> 19
<212> PHK
<213> Homo

<400> 271
auguuagaag

<210> 272
<211> 19
<212> PHK
<213> Homo

<400> 272
cugccuggac

<210> 273
<211> 19
<212> PHK
<213> Homo

sapiens

ccucguccu

sapiens

ugcuauguu

sapiens

augagguga

sapiens

uauguuaga

sapiens

cauaugagg

sapiens

uccaggcag

sapiens

uucuaacau

sapiens

19

19

19

19

19

19

19



<400> 273
ucugaggcug

<210> 274
<211> 19
<212> PHK
<213> Homo

<400> 274
ccguagggcec

<210> 275
<211> 19
<212> PHK
<213> Homo

<400> 275
ggcccuacgg

<210> 276
<211> 19
<212> PHK
<213> Homo

<400> 276
caccggugcc

<210> 277
<211> 19
<212> PHK
<213> Homo

<400> 277
gggcaccggu

<210> 278
<211> 19
<212> PHK
<213> Homo

<400> 278
cuuggauuca

<210> 279
<211> 19
<212> PHK
<213> Homo

<400> 279
ccaugcaugu

<210> 280
<211> 19
<212> PHK
<213> Homo

gcccuacgg

sapiens

agccucaga

sapiens

gcaccggug

sapiens

cguagggcc

sapiens

gaauccaag

sapiens

ccggugcecc

sapiens

guucagaaa

sapiens

19

19

19

19

19

19

19



<400> 280
uuucugaaca caugcaugg 19

<210> 281

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npuMmeuaHre=«0OnmcaHmue oOBeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 281
ccggugaauc caaguguccn n 21

<210> 282

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedanre=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMommdmMuUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBEeCTHOEe MU IOpyToe

<400> 282
ggacacuugg auucaccggn n 21

<210> 283

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedanme=«0OnmcaHue oOBEeIMHEHHOM MoJjiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmMUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 283
acucauucuu ggcaggaugn n 21



<210> 284

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 284

cauccugcca agaaugagun n 21

<210> 285

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHure=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 285

aaguguccuc ugauggucan n 21

<210> 286

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel INHK/PHK:
Homo sapiens»

<220>

<221> mMomudmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 286

ugaccaucag aggacacuun n 21

<210> 287

<211> 21

<212> JHK

<213> Homo sapiens



<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

MUCTOUYHUK
/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:
Homo sapiens»

MOIMOMLMPOBAHHOE OCHOBAHUE
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

287

ucauucuugg caggauggcn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

288

21

THK

Homo sapiens

MUCTOUYHUK
/nipuMedaHre=«0nucaHme oOOBEeNMHEeHHOM MoJieKyJiel IHK/PHK:
Homo sapiens»

MOOUOMLUMPOBAHHOE OCHOBAaHME
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

288

gccauccugc caagaaugan n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

289

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHmue oOOBEeNMHEHHOM MoJieKyJsl IHK/PHK:
Homo sapiens»

MOOUOMLMPOBAHHOE OCHOBAaHME
(20) ..(21)
a, ¢, t, g, HeM3BeCTHOE WIM OpyTroe

289

aaguucuaga ugcuguccgn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

290

21

IOHK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<220>

<221> MomMOMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIToe

<400> 290

cggacagcau cuagaacuun n 21

<210> 291

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIoe

<400> 291

guucuagaug cuguccgagn n 21

<210> 292

<211> 21

<212> IOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOE MM IOpyIoe

<400> 292

cucggacagc aucuagaacn n 21

<210> 293

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:

<220>

Homo sapiens»



<221>

MOHM@MHMPOB&HHO@ OCHOBaHUe

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 293

cuagaugcug uccgaggcan n 21

<210> 294

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHme=«OnmucaHue oOBEIMHEHHOV MoJekyJel IHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMUMPOBAHHOE OCHOBAaHMUE

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 294

ugccucggac agcaucuagn n 21

<210> 295

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IOHK/PHK:
Homo sapiens»

<220>

<221> MomMOUUUPOBAHHOE OCHOBaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEeMBBeCTHOE MU IOpyToe

<400> 295

gaugcugucc gaggcagucn n 21

<210> 296

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuvaHme=«0OnmcaHue OOBEIMHEHHOM MoJjiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyIToe



<400> 296
gacugccucg gacagcaucn n 21

<210> 297

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npuMmeuaHre=«0OnmcaHmue oOBeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 297
cauucuuggc aggauggcun n 21

<210> 298

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedanre=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMommdmMuUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBEeCTHOEe MU IOpyToe

<400> 298
agccauccug ccaagaaugn n 21

<210> 299

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedanme=«0OnmcaHue oOBEeIMHEHHOM MoJjiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmMUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 299
ugcuguccga ggcaguccun n 21



<210> 300

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 300

aggacugccu cggacagcan n 21

<210> 301

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHure=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 301

ccgaggcagu ccugccaucn n 21

<210> 302

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel INHK/PHK:
Homo sapiens»

<220>

<221> mMomudmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 302

gauggcagga cugccucggn n 21

<210> 303

<211> 21

<212> JHK

<213> Homo sapiens



<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

MUCTOUYHUK
/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:
Homo sapiens»

MOIMOMLMPOBAHHOE OCHOBAHUE
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

303

caguccugcc aucaaugugn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

304

21

THK

Homo sapiens

MUCTOUYHUK
/nipuMedaHre=«0nucaHme oOOBEeNMHEeHHOM MoJieKyJiel IHK/PHK:
Homo sapiens»

MOOUOMLUMPOBAHHOE OCHOBAaHME
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

304

cacauugaug gcaggacugn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

305

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHmue oOOBEeNMHEHHOM MoJieKyJsl IHK/PHK:
Homo sapiens»

MOOUOMLMPOBAHHOE OCHOBAaHME
(20) ..(21)
a, ¢, t, g, HeM3BeCTHOE WIM OpyTroe

305

caauguggcc gugcaugugn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

306

21

IOHK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<220>

<221> MomMOMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIToe

<400> 306

cacaugcacg gccacauugn n 21

<210> 307

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIoe

<400> 307

auguguucag aaaggcugcn n 21

<210> 308

<211> 21

<212> IOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOE MM IOpyIoe

<400> 308

gcagccuuuc ugaacacaun n 21

<210> 309

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:

<220>

Homo sapiens»



<221>

MOHM@MHMPOB&HHO@ OCHOBaHUe

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 309

cagaagucca cucauucuun n 21

<210> 310

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHme=«OnmucaHue oOBEIMHEHHOV MoJekyJel IHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMUMPOBAHHOE OCHOBAaHMUE

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 310

aagaaugagu ggacuucugn n 21

<210> 311

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IOHK/PHK:
Homo sapiens»

<220>

<221> MomMOUUUPOBAHHOE OCHOBaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEeMBBeCTHOE MU IOpyToe

<400> 311

ggcaggaugg cuucucaucn n 21

<210> 312

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuvaHme=«0OnmcaHue OOBEIMHEHHOM MoJjiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyIToe



<400> 312
gaugagaagc cauccugccn n 21

<210> 313

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npuMmeuaHre=«0OnmcaHmue oOBeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 313
gagccauuug ccucugggan n 21

<210> 314

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedanre=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMommdmMuUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBEeCTHOEe MU IOpyToe

<400> 314
ucccagaggc aaauggcucn n 21

<210> 315

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedanme=«0OnmcaHue oOBEeIMHEHHOM MoJjiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmMUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 315
caggauggcu ucucaucgun n 21



<210> 316

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 316

acgaugagaa gccauccugn n 21

<210> 317

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHure=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 317

aggauggcuu cucaucgucn n 21

<210> 318

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel INHK/PHK:
Homo sapiens»

<220>

<221> mMomudmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 318

gacgaugaga agccauccun n 21

<210> 319

<211> 21

<212> JHK

<213> Homo sapiens



<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

MUCTOUYHUK
/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:
Homo sapiens»

MOIMOMLMPOBAHHOE OCHOBAHUE
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

319

agagcugcau gggcucacan n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

320

21

THK

Homo sapiens

MUCTOUYHUK
/nipuMedaHre=«0nucaHme oOOBEeNMHEeHHOM MoJieKyJiel IHK/PHK:
Homo sapiens»

MOOUOMLUMPOBAHHOE OCHOBAaHME
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

320

ugugagccca ugcagcucun n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

321

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHmue oOOBEeNMHEHHOM MoJieKyJsl IHK/PHK:
Homo sapiens»

MOOUOMLMPOBAHHOE OCHOBAaHME
(20) ..(21)
a, ¢, t, g, HeM3BeCTHOE WIM OpyTroe

321

gcugcauggg cucacaacun n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

322

21

IOHK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<220>

<221> MomMOMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIToe

<400> 322

aguugugagc ccaugcagcn n 21

<210> 323

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIoe

<400> 323

ggauggcuuc ucaucgucun n 21

<210> 324

<211> 21

<212> IOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOE MM IOpyIoe

<400> 324

agacgaugag aagccauccn n 21

<210> 325

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:

<220>

Homo sapiens»



<221>

MOHM@MHMPOB&HHO@ OCHOBaHUe

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 325

gcaugggcuc acaacugagn n 21

<210> 326

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHme=«OnmucaHue oOBEIMHEHHOV MoJekyJel IHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMUMPOBAHHOE OCHOBAaHMUE

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 326

cucaguugug agcccaugcn n 21

<210> 327

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IOHK/PHK:
Homo sapiens»

<220>

<221> MomMOUUUPOBAHHOE OCHOBaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEeMBBeCTHOE MU IOpyToe

<400> 327

augggcucac aacugaggan n 21

<210> 328

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuvaHme=«0OnmcaHue OOBEIMHEHHOM MoJjiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyIToe



<400> 328
uccucaguug ugagcccaun n 21

<210> 329

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npuMmeuaHre=«0OnmcaHmue oOBeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 329
ugggcucaca acugaggagn n 21

<210> 330

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedanre=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMommdmMuUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBEeCTHOEe MU IOpyToe

<400> 330
cuccucaguu gugagcccan n 21

<210> 331

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedanme=«0OnmcaHue oOBEeIMHEHHOM MoJjiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmMUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 331
gaggaauuug uagaagggan n 21



<210> 332

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 332

ucccuucuac aaauuccucn n 21

<210> 333

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHure=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 333

uuuguagaag ggauauacan n 21

<210> 334

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel INHK/PHK:
Homo sapiens»

<220>

<221> mMomudmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 334

uguauauccc uucuacaaan n 21

<210> 335

<211> 21

<212> JHK

<213> Homo sapiens



<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

MUCTOUYHUK
/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:
Homo sapiens»

MOIMOMLMPOBAHHOE OCHOBAHUE
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

335

uuguagaagg gauauacaan n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

336

21

THK

Homo sapiens

MUCTOUYHUK
/nipuMedaHre=«0nucaHme oOOBEeNMHEeHHOM MoJieKyJiel IHK/PHK:
Homo sapiens»

MOOUOMLUMPOBAHHOE OCHOBAaHME
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

336

uuguauaucc cuucuacaan n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

337

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHmue oOOBEeNMHEHHOM MoJieKyJsl IHK/PHK:
Homo sapiens»

MOOUOMLMPOBAHHOE OCHOBAaHME
(20) ..(21)
a, ¢, t, g, HeM3BeCTHOE WIM OpyTroe

337

uguagaaggg auauacaaan n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

338

21

IOHK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<220>

<221> MomMOMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIToe

<400> 338

uuuguauauc ccuucuacan n 21

<210> 339

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIoe

<400> 339

agaagggaua uacaaagugn n 21

<210> 340

<211> 21

<212> IOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOE MM IOpyIoe

<400> 340

cacuuuguau aucccuucun n 21

<210> 341

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:

<220>

Homo sapiens»



<221>

MOHM@MHMPOB&HHO@ OCHOBaHUe

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 341

aaguggaaau agacaccaan n 21

<210> 342

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHme=«OnmucaHue oOBEIMHEHHOV MoJekyJel IHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMUMPOBAHHOE OCHOBAaHMUE

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 342

uuggugucua uuuccacuun n 21

<210> 343

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IOHK/PHK:
Homo sapiens»

<220>

<221> MomMOUUUPOBAHHOE OCHOBaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEeMBBeCTHOE MU IOpyToe

<400> 343

ggaaauagac accaaaucun n 21

<210> 344

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuvaHme=«0OnmcaHue OOBEIMHEHHOM MoJjiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyIToe



<400> 344
agauuuggug ucuauuuccn n 21

<210> 345

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npuMmeuaHre=«0OnmcaHmue oOBeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 345
gaaauagaca ccaaaucuun n 21

<210> 346

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedanre=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMommdmMuUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBEeCTHOEe MU IOpyToe

<400> 346
aagauuuggu gucuauuucn n 21

<210> 347

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedanme=«0OnmcaHue oOBEeIMHEHHOM MoJjiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmMUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 347
auagacacca aaucuuacun n 21



<210> 348

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 348

aguaagauuu ggugucuaun n 21

<210> 349

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHure=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 349

uagacaccaa aucuuacugn n 21

<210> 350

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel INHK/PHK:
Homo sapiens»

<220>

<221> mMomudmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 350

caguaagauu uggugucuan n 21

<210> 351

<211> 21

<212> JHK

<213> Homo sapiens



<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

MUCTOUYHUK
/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:
Homo sapiens»

MOIMOMLMPOBAHHOE OCHOBAHUE
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

351

agacaccaaa ucuuacuggn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

352

21

THK

Homo sapiens

MUCTOUYHUK
/nipuMedaHre=«0nucaHme oOOBEeNMHEeHHOM MoJieKyJiel IHK/PHK:
Homo sapiens»

MOOUOMLUMPOBAHHOE OCHOBAaHME
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

352

ccaguaagau uuggugucun n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

353

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHmue oOOBEeNMHEHHOM MoJieKyJsl IHK/PHK:
Homo sapiens»

MOOUOMLMPOBAHHOE OCHOBAaHME
(20) ..(21)
a, ¢, t, g, HeM3BeCTHOE WIM OpyTroe

353

uuacuggaag gcacuuggcn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

354

21

IOHK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<220>

<221> MomMOMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIToe

<400> 354

gccaagugcc uuccaguaan n 21

<210> 355

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIoe

<400> 355

uucucaucgu cugcuccucn n 21

<210> 356

<211> 21

<212> IOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOE MM IOpyIoe

<400> 356

gaggagcaga cgaugagaan n 21

<210> 357

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:

<220>

Homo sapiens»



<221>

MOHM@MHMPOB&HHO@ OCHOBaHUe

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 357

ggaaggcacu uggcaucucn n 21

<210> 358

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHme=«OnmucaHue oOBEIMHEHHOV MoJekyJel IHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMUMPOBAHHOE OCHOBAaHMUE

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 358

gagaugccaa gugccuuccn n 21

<210> 359

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IOHK/PHK:
Homo sapiens»

<220>

<221> MomMOUUUPOBAHHOE OCHOBaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEeMBBeCTHOE MU IOpyToe

<400> 359

ggcacuuggc aucuccccan n 21

<210> 360

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuvaHme=«0OnmcaHue OOBEIMHEHHOM MoJjiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyIToe



<400> 360
uggggagaug ccaagugccn n 21

<210> 361

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npuMmeuaHre=«0OnmcaHmue oOBeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 361
ggcaucuccc cauuccaugn n 21

<210> 362

<211> 22

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedanre=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMommdmMuUMPOBAHHOE OCHOBAaHME
<222> (21)..(22)

<223> a, ¢, t, g, HEMBBEeCTHOEe MU IOpyToe

<400> 362
auggaauggg gagaugcctt nn 22

<210> 363

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedanme=«0OnmcaHue oOBEeIMHEHHOM MoJjiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmMUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 363
gcaucucccc auuccaugan n 21



<210> 364

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 364

ucauggaaug gggagaugcn n 21

<210> 365

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHure=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 365

caucucccca uuccaugagn n 21

<210> 366

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel INHK/PHK:
Homo sapiens»

<220>

<221> mMomudmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 366

cucauggaau ggggagaugn n 21

<210> 367

<211> 21

<212> JHK

<213> Homo sapiens



<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

MUCTOUYHUK
/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:
Homo sapiens»

MOIMOMLMPOBAHHOE OCHOBAHUE
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

367

aucuccccau uccaugagcn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

368

21

THK

Homo sapiens

MUCTOUYHUK
/nipuMedaHre=«0nucaHme oOOBEeNMHEeHHOM MoJieKyJiel IHK/PHK:
Homo sapiens»

MOOUOMLUMPOBAHHOE OCHOBAaHME
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

368

gcucauggaa uggggagaun n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

369

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHmue oOOBEeNMHEHHOM MoJieKyJsl IHK/PHK:
Homo sapiens»

MOOUOMLMPOBAHHOE OCHOBAaHME
(20) ..(21)
a, ¢, t, g, HeM3BeCTHOE WIM OpyTroe

369

cuccccauuc caugagcaun n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

370

21

IOHK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<220>

<221> MomMOMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIToe

<400> 370

augcucaugg aauggggagn n 21

<210> 371

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIoe

<400> 371

cccauuccau gagcaugcan n 21

<210> 372

<211> 21

<212> IOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOE MM IOpyIoe

<400> 372

ugcaugcuca uggaaugggn n 21

<210> 373

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:

<220>

Homo sapiens»



<221>

MOHM@MHMPOB&HHO@ OCHOBaHUe

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 373

ccaugagcau gcagaggugn n 21

<210> 374

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHme=«OnmucaHue oOBEIMHEHHOV MoJekyJel IHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMUMPOBAHHOE OCHOBAaHMUE

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 374

caccucugca ugcucauggn n 21

<210> 375

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IOHK/PHK:
Homo sapiens»

<220>

<221> MomMOUUUPOBAHHOE OCHOBaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEeMBBeCTHOE MU IOpyToe

<400> 375

agcaugcaga ggugguauun n 21

<210> 376

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuvaHme=«0OnmcaHue OOBEIMHEHHOM MoJjiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyIToe



<400> 376
aauaccaccu cugcaugcun n 21

<210> 377

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npuMmeuaHre=«0OnmcaHmue oOBeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 377
caugcagagg ugguauucan n 21

<210> 378

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedanre=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMommdmMuUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBEeCTHOEe MU IOpyToe

<400> 378
ugaauaccac cucugcaugn n 21

<210> 379

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedanme=«0OnmcaHue oOBEeIMHEHHOM MoJjiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmMUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 379
augcagaggu gguauucacn n 21



<210> 380

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 380

gugaauacca ccucugcaun n 21

<210> 381

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHure=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 381

ggugguauuc acagccaacn n 21

<210> 382

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel INHK/PHK:
Homo sapiens»

<220>

<221> mMomudmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 382

guuggcugug aauaccaccn n 21

<210> 383

<211> 21

<212> JHK

<213> Homo sapiens



<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

MUCTOUYHUK
/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:
Homo sapiens»

MOIMOMLMPOBAHHOE OCHOBAHUE
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

383

gugguauuca cagccaacgn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

384

21

THK

Homo sapiens

MUCTOUYHUK
/nipuMedaHre=«0nucaHme oOOBEeNMHEeHHOM MoJieKyJiel IHK/PHK:
Homo sapiens»

MOOUOMLUMPOBAHHOE OCHOBAaHME
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

384

cguuggcugu gaauaccacn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

385

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHmue oOOBEeNMHEHHOM MoJieKyJsl IHK/PHK:
Homo sapiens»

MOOUOMLMPOBAHHOE OCHOBAaHME
(20) ..(21)
a, ¢, t, g, HeM3BeCTHOE WIM OpyTroe

385

ugguauucac agccaacgan n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

386

21

IOHK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<220>

<221> MomMOMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIToe

<400> 386

ucguuggcug ugaauaccan n 21

<210> 387

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIoe

<400> 387

gguauucaca gccaacgacn n 21

<210> 388

<211> 21

<212> IOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOE MM IOpyIoe

<400> 388

gucguuggcu gugaauaccn n 21

<210> 389

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:

<220>

Homo sapiens»



<221>

MOHM@MHMPOB&HHO@ OCHOBaHUe

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 389

guauucacag ccaacgacun n 21

<210> 390

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHme=«OnmucaHue oOBEIMHEHHOV MoJekyJel IHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMUMPOBAHHOE OCHOBAaHMUE

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 390

agucguuggc ugugaauacn n 21

<210> 391

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IOHK/PHK:
Homo sapiens»

<220>

<221> MomMOUUUPOBAHHOE OCHOBaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEeMBBeCTHOE MU IOpyToe

<400> 391

uauucacagc caacgacucn n 21

<210> 392

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuvaHme=«0OnmcaHue OOBEIMHEHHOM MoJjiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyIToe



<400> 392
gagucguugg cugugaauan n 21

<210> 393

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npuMmeuaHre=«0OnmcaHmue oOBeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 393
ucacagccaa cgacuccggn n 21

<210> 394

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedanre=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMommdmMuUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBEeCTHOEe MU IOpyToe

<400> 394
ccggagucgu uggcugugan n 21

<210> 395

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedanme=«0OnmcaHue oOBEeIMHEHHOM MoJjiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmMUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 395
ccccgccgcu acaccauugn n 21



<210> 396

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 396

caauggugua gcggcggggn n 21

<210> 397

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHure=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 397

gaaguccacu cauucuuggn n 21

<210> 398

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel INHK/PHK:
Homo sapiens»

<220>

<221> mMomudmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 398

ccaagaauga guggacuucn n 21

<210> 399

<211> 21

<212> JHK

<213> Homo sapiens



<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

MUCTOUYHUK
/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:
Homo sapiens»

MOIMOMLMPOBAHHOE OCHOBAHUE
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

399

cccugcugag ccccuacucn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

400

21

THK

Homo sapiens

MUCTOUYHUK
/nipuMedaHre=«0nucaHme oOOBEeNMHEeHHOM MoJieKyJiel IHK/PHK:
Homo sapiens»

MOOUOMLUMPOBAHHOE OCHOBAaHME
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

400

gaguaggggc ucagcagggn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

401

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHmue oOOBEeNMHEHHOM MoJieKyJsl IHK/PHK:
Homo sapiens»

MOOUOMLMPOBAHHOE OCHOBAaHME
(20) ..(21)
a, ¢, t, g, HeM3BeCTHOE WIM OpyTroe

401

cugagccccu acuccuauun n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

402

21

IOHK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<220>

<221> MomMOMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIToe

<400> 402

aauaggagua ggggcucagn n 21

<210> 403

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIoe

<400> 403

ugagccccua cuccuauucn n 21

<210> 404

<211> 21

<212> IOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOE MM IOpyIoe

<400> 404

gaauaggagu aggggcucan n 21

<210> 405

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:

<220>

Homo sapiens»



<221>

MOHM@MHMPOB&HHO@ OCHOBaHUe

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 405

ccccuacucc uauuccaccn n 21

<210> 406

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHme=«OnmucaHue oOBEIMHEHHOV MoJekyJel IHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMUMPOBAHHOE OCHOBAaHMUE

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 406

gguggaauag gaguaggggn n 21

<210> 407

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IOHK/PHK:
Homo sapiens»

<220>

<221> MomMOUUUPOBAHHOE OCHOBaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEeMBBeCTHOE MU IOpyToe

<400> 407

cuacuccuau uccaccacgn n 21

<210> 408

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuvaHme=«0OnmcaHue OOBEIMHEHHOM MoJjiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyIToe



<400> 408
cgugguggaa uaggaguagn n 21

<210> 409

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npuMmeuaHre=«0OnmcaHmue oOBeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 409
uacuccuauu ccaccacggn n 21

<210> 410

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedanre=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMommdmMuUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBEeCTHOEe MU IOpyToe

<400> 410
ccguggugga auaggaguan n 21

<210> 411

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedanme=«0OnmcaHue oOBEeIMHEHHOM MoJjiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmMUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 411
acuccuauuc caccacggcn n 21



<210> 412

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 412

gccguggugg aauaggagun n 21

<210> 413

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHure=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 413

uccuauucca ccacggcugn n 21

<210> 414

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel INHK/PHK:
Homo sapiens»

<220>

<221> mMomudmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 414

cagccguggu ggaauaggan n 21

<210> 415

<211> 21

<212> JHK

<213> Homo sapiens



<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

MUCTOUYHUK
/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:
Homo sapiens»

MOIMOMLMPOBAHHOE OCHOBAHUE
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

415

uauuccacca cggcugucgn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

416

21

THK

Homo sapiens

MUCTOUYHUK
/nipuMedaHre=«0nucaHme oOOBEeNMHEeHHOM MoJieKyJiel IHK/PHK:
Homo sapiens»

MOOUOMLUMPOBAHHOE OCHOBAaHME
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

416

cgacagccgu gguggaauan n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

417

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHmue oOOBEeNMHEHHOM MoJieKyJsl IHK/PHK:
Homo sapiens»

MOOUOMLMPOBAHHOE OCHOBAaHME
(20) ..(21)
a, ¢, t, g, HeM3BeCTHOE WIM OpyTroe

417

auuccaccac ggcugucgun n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

418

21

IOHK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<220>

<221> MomMOMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIToe

<400> 418

acgacagccg ugguggaaun n 21

<210> 419

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIoe

<400> 419

caccacggcu gucgucaccn n 21

<210> 420

<211> 21

<212> IOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOE MM IOpyIoe

<400> 420

ggugacgaca gccguggugn n 21

<210> 421

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:

<220>

Homo sapiens»



<221>

MOHM@MHMPOB&HHO@ OCHOBaHUe

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 421

accacggcug ucgucaccan n 21

<210> 422

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHme=«OnmucaHue oOBEIMHEHHOV MoJekyJel IHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMUMPOBAHHOE OCHOBAaHMUE

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 422

uggugacgac agccguggun n 21

<210> 423

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IOHK/PHK:
Homo sapiens»

<220>

<221> MomMOUUUPOBAHHOE OCHOBaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEeMBBeCTHOE MU IOpyToe

<400> 423

ccacggcugu cgucaccaan n 21

<210> 424

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuvaHme=«0OnmcaHue OOBEIMHEHHOM MoJjiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyIToe



<400> 424
uuggugacga cagccguggn n 21

<210> 425

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npuMmeuaHre=«0OnmcaHmue oOBeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 425
acggcugucg ucaccaaucn n 21

<210> 426

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedanre=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMommdmMuUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBEeCTHOEe MU IOpyToe

<400> 426
gauuggugac gacagccgun n 21

<210> 427

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedanme=«0OnmcaHue oOBEeIMHEHHOM MoJjiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmMUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 427
cggcugucgu caccaauccn n 21



<210> 428

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 428

ggauugguga cgacagccgn n 21

<210> 429

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHure=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 429

cgucaccaau cccaaggaan n 21

<210> 430

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel INHK/PHK:
Homo sapiens»

<220>

<221> mMomudmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 430

uuccuuggga uuggugacgn n 21

<210> 431

<211> 21

<212> JHK

<213> Homo sapiens



<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

MUCTOUYHUK
/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:
Homo sapiens»

MOIMOMLMPOBAHHOE OCHOBAHUE
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

431

caaucccaag gaaugagggn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

432

21

THK

Homo sapiens

MUCTOUYHUK
/nipuMedaHre=«0nucaHme oOOBEeNMHEeHHOM MoJieKyJiel IHK/PHK:
Homo sapiens»

MOOUOMLUMPOBAHHOE OCHOBAaHME
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

432

cccucauucc uugggauugn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

433

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHmue oOOBEeNMHEHHOM MoJieKyJsl IHK/PHK:
Homo sapiens»

MOOUOMLMPOBAHHOE OCHOBAaHME
(20) ..(21)
a, ¢, t, g, HeM3BeCTHOE WIM OpyTroe

433

ccugaaggac gagggauggn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

434

21

IOHK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<220>

<221> MomMOMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIToe

<400> 434

ccaucccucg uccuucaggn n 21

<210> 435

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIoe

<400> 435

ggacgaggga ugggauuucn n 21

<210> 436

<211> 21

<212> IOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOE MM IOpyIoe

<400> 436

gaaaucccau cccucguccn n 21

<210> 437

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:

<220>

Homo sapiens»



<221>

MOHM@MHMPOB&HHO@ OCHOBaHUe

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 437

aaguccacuc auucuuggcn n 21

<210> 438

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHme=«OnmucaHue oOBEIMHEHHOV MoJekyJel IHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMUMPOBAHHOE OCHOBAaHMUE

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 438

gccaagaaug aguggacuun n 21

<210> 439

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IOHK/PHK:
Homo sapiens»

<220>

<221> MomMOUUUPOBAHHOE OCHOBaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEeMBBeCTHOE MU IOpyToe

<400> 439

gggauuucau guaaccaagn n 21

<210> 440

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuvaHme=«0OnmcaHue OOBEIMHEHHOM MoJjiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyIToe



<400> 440
cuugguuaca ugaaaucccn n 21

<210> 441

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npuMmeuaHre=«0OnmcaHmue oOBeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 441
ggauuucaug uaaccaagan n 21

<210> 442

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedanre=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMommdmMuUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBEeCTHOEe MU IOpyToe

<400> 442
ucuugguuac augaaauccn n 21

<210> 443

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedanme=«0OnmcaHue oOBEeIMHEHHOM MoJjiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmMUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 443
ucauguaacc aagaguauun n 21



<210> 444

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 444

aauacucuug guuacaugan n 21

<210> 445

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHure=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 445

auguaaccaa gaguauuccn n 21

<210> 446

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel INHK/PHK:
Homo sapiens»

<220>

<221> mMomudmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 446

ggaauacucu ugguuacaun n 21

<210> 447

<211> 21

<212> JHK

<213> Homo sapiens



<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

MUCTOUYHUK
/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:
Homo sapiens»

MOIMOMLMPOBAHHOE OCHOBAHUE
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

447

uguaaccaag aguauuccan n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

448

21

THK

Homo sapiens

MUCTOUYHUK
/nipuMedaHre=«0nucaHme oOOBEeNMHEeHHOM MoJieKyJiel IHK/PHK:
Homo sapiens»

MOOUOMLUMPOBAHHOE OCHOBAaHME
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

448

uggaauacuc uugguuacan n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

449

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHmue oOOBEeNMHEHHOM MoJieKyJsl IHK/PHK:
Homo sapiens»

MOOUOMLMPOBAHHOE OCHOBAaHME
(20) ..(21)
a, ¢, t, g, HeM3BeCTHOE WIM OpyTroe

449

guaaccaaga guauuccaun n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

450

21

IOHK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<220>

<221> MomMOMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIToe

<400> 450

auggaauacu cuugguuacn n 21

<210> 451

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIoe

<400> 451

ugccuugcug gacugguaun n 21

<210> 452

<211> 21

<212> IOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOE MM IOpyIoe

<400> 452

auaccagucc agcaaggcan n 21

<210> 453

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:

<220>

Homo sapiens»



<221>

MOHM@MHMPOB&HHO@ OCHOBaHUe

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 453

uaaagcagug uuuucaccun n 21

<210> 454

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHme=«OnmucaHue oOBEIMHEHHOV MoJekyJel IHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMUMPOBAHHOE OCHOBAaHMUE

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 454

aggugaaaac acugcuuuan n 21

<210> 455

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IOHK/PHK:
Homo sapiens»

<220>

<221> MomMOUUUPOBAHHOE OCHOBaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEeMBBeCTHOE MU IOpyToe

<400> 455

gccuugcugg acugguauun n 21

<210> 456

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuvaHme=«0OnmcaHue OOBEIMHEHHOM MoJjiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyIToe



<400> 456
aauaccaguc cagcaaggcn n 21

<210> 457

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npuMmeuaHre=«0OnmcaHmue oOBeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 457
uguuuucacc ucauaugcun n 21

<210> 458

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedanre=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMommdmMuUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBEeCTHOEe MU IOpyToe

<400> 458
agcauvaugag gugaaaacan n 21

<210> 459

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedanme=«0OnmcaHue oOBEeIMHEHHOM MoJjiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmMUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 459
guuuucaccu cauaugcuan n 21



<210> 460

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 460

uagcauauga ggugaaaacn n 21

<210> 461

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHure=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 461

uuuucaccuc auvaugcuaun n 21

<210> 462

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel INHK/PHK:
Homo sapiens»

<220>

<221> mMomudmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 462

auagcauaug aggugaaaan n 21

<210> 463

<211> 21

<212> JHK

<213> Homo sapiens



<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

MUCTOUYHUK
/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:
Homo sapiens»

MOIMOMLMPOBAHHOE OCHOBAHUE
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

463

uucaccucau augcuaugun n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

464

21

THK

Homo sapiens

MUCTOUYHUK
/nipuMedaHre=«0nucaHme oOOBEeNMHEeHHOM MoJieKyJiel IHK/PHK:
Homo sapiens»

MOOUOMLUMPOBAHHOE OCHOBAaHME
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

464

acauagcaua ugaggugaan n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

465

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHmue oOOBEeNMHEHHOM MoJieKyJsl IHK/PHK:
Homo sapiens»

MOOUOMLMPOBAHHOE OCHOBAaHME
(20) ..(21)
a, ¢, t, g, HeM3BeCTHOE WIM OpyTroe

465

caccucauau gcuauguuan n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

466

21

IOHK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<220>

<221> MomMOMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIToe

<400> 466

uaacauagca uaugaggugn n 21

<210> 467

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIoe

<400> 467

ccuugcugga cugguauuun n 21

<210> 468

<211> 21

<212> IOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOE MM IOpyIoe

<400> 468

aaauaccagu ccagcaaggn n 21

<210> 469

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:

<220>

Homo sapiens»



<221>

MOHM@MHMPOB&HHO@ OCHOBaHUe

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 469

auaugcuaug uuagaagucn n 21

<210> 470

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHme=«OnmucaHue oOBEIMHEHHOV MoJekyJel IHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMUMPOBAHHOE OCHOBAaHMUE

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 470

gacuucuaac auagcauaun n 21

<210> 471

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IOHK/PHK:
Homo sapiens»

<220>

<221> MomMOUUUPOBAHHOE OCHOBaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEeMBBeCTHOE MU IOpyToe

<400> 471

uaugcuaugu uagaaguccn n 21

<210> 472

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuvaHme=«0OnmcaHue OOBEIMHEHHOM MoJjiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyIToe



<400> 472
ggacuucuaa cauagcauan n 21

<210> 473

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npuMmeuaHre=«0OnmcaHmue oOBeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 473
ugcuauguua gaaguccagn n 21

<210> 474

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedanre=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMommdmMuUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBEeCTHOEe MU IOpyToe

<400> 474
cuggacuucu aacauagcan n 21

<210> 475

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedanme=«0OnmcaHue oOBEeIMHEHHOM MoJjiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmMUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 475
cuugcuggac ugguauuugn n 21



<210> 476

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 476

caaauaccag uccagcaagn n 21

<210> 477

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHure=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 477

aguccaggca gagacaauan n 21

<210> 478

<211> 22

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel INHK/PHK:
Homo sapiens»

<220>

<221> mMomudmuUMPOBAHHOE OCHOBAaHME

<222> (21)..(22)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 478

auugucucug ccuggacutt nn 22

<210> 479

<211> 21

<212> JHK

<213> Homo sapiens



<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

MUCTOUYHUK
/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:
Homo sapiens»

MOIMOMLMPOBAHHOE OCHOBAHUE
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

479

uccaggcaga gacaauaaan n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

480

21

THK

Homo sapiens

MUCTOUYHUK
/nipuMedaHre=«0nucaHme oOOBEeNMHEeHHOM MoJieKyJiel IHK/PHK:
Homo sapiens»

MOOUOMLUMPOBAHHOE OCHOBAaHME
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

480

uuuauugucu cugccuggan n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

481

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHmue oOOBEeNMHEHHOM MoJieKyJsl IHK/PHK:
Homo sapiens»

MOOUOMLMPOBAHHOE OCHOBAaHME
(20) ..(21)
a, ¢, t, g, HeM3BeCTHOE WIM OpyTroe

481

gugaaaggca cuuuucauun n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

482

21

IOHK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<220>

<221> MomMOMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIToe

<400> 482

aaugaaaagu gccuuucacn n 21

<210> 483

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIoe

<400> 483

uggacuggua uuugugucun n 21

<210> 484

<211> 21

<212> IOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOE MM IOpyIoe

<400> 484

agacacaaau accaguccan n 21

<210> 485

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:

<220>

Homo sapiens»



<221>

MOHM@MHMPOB&HHO@ OCHOBaHUe

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 485

gucugaggcu ggcccuacgn n 21

<210> 486

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHme=«OnmucaHue oOBEIMHEHHOV MoJekyJel IHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMUMPOBAHHOE OCHOBAaHMUE

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 486

cguagggcca gccucagacn n 21

<210> 487

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IOHK/PHK:
Homo sapiens»

<220>

<221> MomMOUUUPOBAHHOE OCHOBaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEeMBBeCTHOE MU IOpyToe

<400> 487

cugaggcugg cccuacgggn n 21

<210> 488

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuvaHme=«0OnmcaHue OOBEIMHEHHOM MoJjiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyIToe



<400> 488
cccguagggc cagccucagn n 21

<210> 489

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npuMmeuaHre=«0OnmcaHmue oOBeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 489
gaggcuggcc cuacgggcan n 21

<210> 490

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedanre=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMommdmMuUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBEeCTHOEe MU IOpyToe

<400> 490
ugcccguagg gccagccucn n 21

<210> 491

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedanme=«0OnmcaHue oOBEeIMHEHHOM MoJjiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmMUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 491
aggcuggccc uacgggcacn n 21



<210> 492

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 492

gugcccguag ggccagccun n 21

<210> 493

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHure=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 493

gcuggcccua cgggcaccgn n 21

<210> 494

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel INHK/PHK:
Homo sapiens»

<220>

<221> mMomudmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 494

cggugcccgu agggccagcn n 21

<210> 495

<211> 21

<212> JHK

<213> Homo sapiens



<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

MUCTOUYHUK
/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:
Homo sapiens»

MOIMOMLMPOBAHHOE OCHOBAHUE
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

495

cuggcccuac gggcaccggn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

496

21

THK

Homo sapiens

MUCTOUYHUK
/nipuMedaHre=«0nucaHme oOOBEeNMHEeHHOM MoJieKyJiel IHK/PHK:
Homo sapiens»

MOOUOMLUMPOBAHHOE OCHOBAaHME
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

496

ccggugcccg uagggccagn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

497

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHmue oOOBEeNMHEHHOM MoJieKyJsl IHK/PHK:
Homo sapiens»

MOOUOMLMPOBAHHOE OCHOBAaHME
(20) ..(21)
a, ¢, t, g, HeM3BeCTHOE WIM OpyTroe

497

ggcccuacgg gcaccggugn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

498

21

IOHK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<220>

<221> MomMOMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIToe

<400> 498

caccggugcc cguagggccn n 21

<210> 499

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIoe

<400> 499

ccacucauuc uuggcaggan n 21

<210> 500

<211> 21

<212> IOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOE MM IOpyIoe

<400> 500

uccugccaag aaugaguggn n 21

<210> 501

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:

<220>

Homo sapiens»



<221>

MOHM@MHMPOB&HHO@ OCHOBaHUe

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 501

ccuacgggca ccggugaaun n 21

<210> 502

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHme=«OnmucaHue oOBEIMHEHHOV MoJekyJel IHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMUMPOBAHHOE OCHOBAaHMUE

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 502

auucaccggu gcccguaggn n 21

<210> 503

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IOHK/PHK:
Homo sapiens»

<220>

<221> MomMOUUUPOBAHHOE OCHOBaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEeMBBeCTHOE MU IOpyToe

<400> 503

cuacgggcac cggugaaucn n 21

<210> 504

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuvaHme=«0OnmcaHue OOBEIMHEHHOM MoJjiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyIToe



<400> 504
gauucaccgg ugcccguagn n 21

<210> 505

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npuMmeuaHre=«0OnmcaHmue oOBeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 505
uacgggcacc ggugaauccn n 21

<210> 506

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedanre=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMommdmMuUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBEeCTHOEe MU IOpyToe

<400> 506
ggauucaccg gugcccguan n 21

<210> 507

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedanme=«0OnmcaHue oOBEeIMHEHHOM MoJjiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmMUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 507
acgggcaccg gugaauccan n 21



<210> 508

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 508

uggauucacc ggugcccgun n 21

<210> 509

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHure=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 509

gcaccgguga auccaagugn n 21

<210> 510

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel INHK/PHK:
Homo sapiens»

<220>

<221> mMomudmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 510

cacuuggauu caccggugcn n 21

<210> 511

<211> 21

<212> JHK

<213> Homo sapiens



<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

MUCTOUYHUK
/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:
Homo sapiens»

MOIMOMLMPOBAHHOE OCHOBAHUE
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

511

caccggugaa uccaagugun n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

512

21

THK

Homo sapiens

MUCTOUYHUK
/nipuMedaHre=«0nucaHme oOOBEeNMHEeHHOM MoJieKyJiel IHK/PHK:
Homo sapiens»

MOOUOMLUMPOBAHHOE OCHOBAaHME
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

512

acacuuggau ucaccggugn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

513

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHmue oOOBEeNMHEHHOM MoJieKyJsl IHK/PHK:
Homo sapiens»

MOOUOMLMPOBAHHOE OCHOBAaHME
(20) ..(21)
a, ¢, t, g, HeM3BeCTHOE WIM OpyTroe

513

uguggccaug cauguguucn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

514

21

IOHK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<220>

<221> MomMOMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIToe

<400> 514

gaacacaugc auggccacan n 21

<210> 515

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIoe

<400> 515

guggccaugc auguguucan n 21

<210> 516

<211> 21

<212> IOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOE MM IOpyIoe

<400> 516

ugaacacaug cauggccacn n 21

<210> 517

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:

<220>

Homo sapiens»



<221>

MOHM@MHMPOB&HHO@ OCHOBaHUe

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 517

gccaugcaug uguucagaan n 21

<210> 518

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHme=«OnmucaHue oOBEIMHEHHOV MoJekyJel IHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMUMPOBAHHOE OCHOBAaHMUE

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 518

uucugaacac augcauggcn n 21

<210> 519

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IOHK/PHK:
Homo sapiens»

<220>

<221> MomMOUUUPOBAHHOE OCHOBaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEeMBBeCTHOE MU IOpyToe

<400> 519

uauuccacca cggcugucan n 21

<210> 520

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuvaHme=«0OnmcaHue OOBEIMHEHHOM MoJjiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyIToe



<400> 520
ugacagccgu gguggaauan n 21

<210> 521

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npuMmeuaHre=«0OnmcaHmue oOBeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 521
gucaucacca aucccaaggn n 21

<210> 522

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedanre=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMommdmMuUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBEeCTHOEe MU IOpyToe

<400> 522
ccuugggauu ggugaugacn n 21

<210> 523

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedanme=«0OnmcaHue oOBEeIMHEHHOM MoJjiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmMUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 523
guccucugau ggucaaagun n 21



<210> 524

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 524

acuuugacca ucagaggacn n 21

<210> 525

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHure=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 525

gauggucaaa guucuagaun n 21

<210> 526

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel INHK/PHK:
Homo sapiens»

<220>

<221> mMomudmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 526

aucuagaacu uugaccaucn n 21

<210> 527

<211> 21

<212> JHK

<213> Homo sapiens



<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

MUCTOUYHUK
/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:
Homo sapiens»

MOIMOMLMPOBAHHOE OCHOBAHUE
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

527

augcuguccg aggcaguccn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

528

21

THK

Homo sapiens

MUCTOUYHUK
/nipuMedaHre=«0nucaHme oOOBEeNMHEeHHOM MoJieKyJiel IHK/PHK:
Homo sapiens»

MOOUOMLUMPOBAHHOE OCHOBAaHME
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

528

ggacugccuc ggacagcaun n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

529

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHmue oOOBEeNMHEHHOM MoJieKyJsl IHK/PHK:
Homo sapiens»

MOOUOMLMPOBAHHOE OCHOBAaHME
(20) ..(21)
a, ¢, t, g, HeM3BeCTHOE WIM OpyTroe

529

ccgugcaugu guucagaaan n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

530

21

IOHK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<220>

<221> MomMOMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIToe

<400> 530

uuucugaaca caugcacggn n 21

<210> 531

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIoe

<400> 531

agucuggaga gcugcauggn n 21

<210> 532

<211> 21

<212> IOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOE MM IOpyIoe

<400> 532

ccaugcagcu cuccagacun n 21

<210> 533

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:

<220>

Homo sapiens»



<221>

MOHM@MHMPOB&HHO@ OCHOBaHUe

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 533

caugggcuca caacugaggn n 21

<210> 534

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHme=«OnmucaHue oOBEIMHEHHOV MoJekyJel IHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMUMPOBAHHOE OCHOBAaHMUE

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 534

ccucaguugu gagcccaugn n 21

<210> 535

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IOHK/PHK:
Homo sapiens»

<220>

<221> MomMOUUUPOBAHHOE OCHOBaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEeMBBeCTHOE MU IOpyToe

<400> 535

ucucaucguc ugcuccuccn n 21

<210> 536

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuvaHme=«0OnmcaHue OOBEIMHEHHOM MoJjiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyIToe



<400> 536
ggaggagcag acgaugagan n 21

<210> 537

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npuMmeuaHre=«0OnmcaHmue oOBeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 537
ccccauucca ugagcaugcn n 21

<210> 538

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedanre=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMommdmMuUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBEeCTHOEe MU IOpyToe

<400> 538
gcaugcucau ggaauggggn n 21

<210> 539

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedanme=«0OnmcaHue oOBEeIMHEHHOM MoJjiekyJiel IOHK/PHK:
Homo sapiens»

<220>
<221> mMomudmMUMPOBAHHOE OCHOBAaHME
<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 539
gccccuacuc cuauuccacn n 21



<210> 540

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 540

guggaauagg aguaggggcn n 21

<210> 541

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHure=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 541

cuauuccacc acggcugucn n 21

<210> 542

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel INHK/PHK:
Homo sapiens»

<220>

<221> mMomudmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 542

gacagccgug guggaauagn n 21

<210> 543

<211> 21

<212> JHK

<213> Homo sapiens



<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

MUCTOUYHUK
/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:
Homo sapiens»

MOIMOMLMPOBAHHOE OCHOBAHUE
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

543

cacggcuguc gucaccaaun n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

544

21

THK

Homo sapiens

MUCTOUYHUK
/nipuMedaHre=«0nucaHme oOOBEeNMHEeHHOM MoJieKyJiel IHK/PHK:
Homo sapiens»

MOOUOMLUMPOBAHHOE OCHOBAaHME
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

544

auuggugacg acagccgugn n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

545

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHmue oOOBEeNMHEHHOM MoJieKyJsl IHK/PHK:
Homo sapiens»

MOOUOMLMPOBAHHOE OCHOBAaHME
(20) ..(21)
a, ¢, t, g, HeM3BeCTHOE WIM OpyTroe

545

aggacgaggg augggauuun n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

546

21

IOHK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<220>

<221> MomMOMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIToe

<400> 546

aaaucccauc ccucguccun n 21

<210> 547

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOEe MM IOpyIoe

<400> 547

ucaccucaua ugcuauguun n 21

<210> 548

<211> 21

<212> IOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<220>

<221> MomudMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BeCTHOE MM IOpyIoe

<400> 548

aacauagcau augaggugan n 21

<210> 549

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHmue OOBEIMHEHHOM MoJiekyJiel IHK/PHK:

<220>

Homo sapiens»



<221>

MOHM@MHMPOB&HHO@ OCHOBaHUe

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 549

ccucauaugc uauguuagan n 21

<210> 550

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHme=«OnmucaHue oOBEIMHEHHOV MoJekyJel IHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMUMPOBAHHOE OCHOBAaHMUE

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 550

ucuaacauag cauaugaggn n 21

<210> 551

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IOHK/PHK:
Homo sapiens»

<220>

<221> MomMOUUUPOBAHHOE OCHOBaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEeMBBeCTHOE MU IOpyToe

<400> 551

auguuagaag uccaggcagn n 21

<210> 552

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuvaHme=«0OnmcaHue OOBEIMHEHHOM MoJjiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyIToe



<400> 552
cugccuggac uucuaacaun n 21

<210> 553

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npuMmeuaHre=«0OnmcaHmue oOBeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>

<221> mMomudmUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 553
ucugaggcug gcccuacggn n 21

<210> 554

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedanre=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBEeCTHOEe MU IOpyToe

<400> 554
ccguagggcc agccucagan n 21

<210> 555

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedanme=«0OnmcaHue oOBEeIMHEHHOM MoJjiekyJiel IOHK/PHK:
Homo sapiens»

<220>

<221> mMomudmMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 555
ggcccuacgg gcaccggugn n 21



<210> 556

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 556

caccggugcc cguagggccn n 21

<210> 557

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHure=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 557

gggcaccggu gaauccaagn n 21

<210> 558

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel INHK/PHK:
Homo sapiens»

<220>

<221> mMomudmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 558

cuuggauuca ccggugcccn n 21

<210> 559

<211> 21

<212> JHK

<213> Homo sapiens



<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

MUCTOUYHUK
/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:
Homo sapiens»

MOIMOMLMPOBAHHOE OCHOBAHUE
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

559

ccaugcaugu guucagaaan n 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

560

21

THK

Homo sapiens

MUCTOUYHUK
/nipuMedaHre=«0nucaHme oOOBEeNMHEeHHOM MoJieKyJiel IHK/PHK:
Homo sapiens»

MOOUOMLUMPOBAHHOE OCHOBAaHME
(20)..(21)
a, ¢, t, g, HeM3BeCTHOE WIM Opyroe

560

uuucugaaca caugcauggn n 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

561

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHmue oOOBEeNMHEHHOM MoJieKyJsl IHK/PHK:
Homo sapiens»

561

ccggugaauc caagugucct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

562

21

THK

Homo sapiens

VCTOUYHUK
/nipuMedaHre=«0nrucaHue oOOBENMHEHHOM MOoJeKyJel JHK/PHK:
Homo sapiens»

562

ggacacuugg auucaccggt t 21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

563

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Homo sapiens»

563

acucauucuu ggcaggaugt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

564

21

IHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHre oOOBeNMHEeHHOM MoJeKyJs IHK/PHK:
Homo sapiens»

564

cauccugcca agaaugagut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

565

21

IHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeINMHEHHOM MOoJieKyJsl JHK/PHK:
Homo sapiens»

565

aaguguccuc ugauggucat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

566

21

IOHK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

566

ugaccaucag aggacacuut t 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

567

21

THK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oO0BeOMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<400> 567
ucauucuugg caggauggct t

<210> 568

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHue=«0nmcaHmue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 568
gccauccugc caagaaugat t

<210> 569

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 569
aaguucuaga ugcuguccgt t

<210> 570

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedaHue=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 570
cggacagcau cuagaacuut t

<210> 571

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IHK/PHK:
Homo sapiens»

<400> 571

guucuagaug cuguccgagt t

<210> 572
<211> 21

21

21

21

21

21



<212>
<213>

<220>

<221>
<223>

<400>

TIHK
Homo sapiens

MCTOYHUK

/npuMedaHre=«0OnnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

572

cucggacagc aucuagaact t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

573

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Homo sapiens»

573

cuagaugcug uccgaggcat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

574

21

THK

Homo sapiens

VMCTOYHUMK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

574

ugccucggac agcaucuagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

575

21

TIHK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0nucaHre OOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

575

gaugcugucc gaggcaguct t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

576

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

21

21

21

21



<400>

576

gacugccucg gacagcauct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

577

21

TIHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

577

cauucuuggc aggauggcut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

578

21

TIHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

578

agccauccug ccaagaaugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

579

21

IOHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHme oOOBEeNMHEeHHOMW MOoJeKyJiel JHK/PHK:
Homo sapiens»

579

ugcuguccga ggcaguccut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

580

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

580

aggacugccu cggacagcat t

<210>
<211>
<212>
<213>

581

21

THK

Homo sapiens

21

21

21

21

21



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:

Homo sapiens»

581

ccgaggcagu ccugccauct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

582

21

THK

Homo sapiens

MCTOYHMK

/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJel JTHK/PHK:

Homo sapiens»

582

gauggcagga cugccucggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

583

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHue=«0nucaHue oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

583

caguccugcc aucaaugugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

584

21

IHK

Homo sapiens

MCTOYHUK

/npuMeudaHre=«0nnucaHre OOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:

Homo sapiens»

584

cacauugaug gcaggacugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

585

21

THK

Homo sapiens

VMCTOUYHUK

/npuMeuanmne=«0Onmucanmue obveIMHeHHOV MoJsiekyJsl IHK/PHK:

Homo sapiens»

585

caauguggcc gugcaugugt t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

586

21

IOHK

Homo sapiens

VICTOUHUK
/npuMedaHne=«0OnrucaHme oOOBEeOMHEeHHOMW MOoJeKyJisl JHK/PHK:
Homo sapiens»

586

cacaugcacg gccacauugt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

587

21

THK

Homo sapiens

MCTOUYHUK
/nipuMedaHre=«0OnrucaHme oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:
Homo sapiens»

587

auguguucag aaaggcugct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

588

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHue oOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

588

gcagccuuuc ugaacacaut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

589

21

IHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

589

cagaagucca cucauucuut t 21

<210>
<211>
<212>
<213>

<220>

590

21

IHK

Homo sapiens



<221> MCTOUYHUK
<223> /npumMmedaHue=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 590
aagaaugagu ggacuucugt t

<210> 591

<211> 21

<212> IIHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHre=«OnmucaHue oOOBEeOAMHEHHOM MoOJekyJu JITHK/PHK:
Homo sapiens»

<400> 591
ggcaggaugg cuucucauct t

<210> 592

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 592
gaugagaagc cauccugcct t

<210> 593

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHre=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 593
gagccauuug ccucugggat t

<210> 594

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0nmcaHue oOOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 594
ucccagaggc aaauggcuct t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

595

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Homo sapiens»

595

caggauggcu ucucaucgut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

596

21

IHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHre oOOBeNMHEeHHOM MoJeKyJs IHK/PHK:
Homo sapiens»

596

acgaugagaa gccauccugt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

597

21

IHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeINMHEHHOM MOoJieKyJsl JHK/PHK:
Homo sapiens»

597

aggauggcuu cucaucguct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

598

21

IOHK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

598

gacgaugaga agccauccut t 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

599

21

THK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oO0BeOMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<400> 599
agagcugcau gggcucacat t

<210> 600

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHue=«0nmcaHmue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 600
ugugagccca ugcagcucut t

<210> 601

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 601
gcugcauggg cucacaacut t

<210> 602

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedaHue=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 602
aguugugagc ccaugcagct t

<210> 603

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IHK/PHK:
Homo sapiens»

<400> 603
ggauggcuuc ucaucgucut t

<210> 604
<211> 21

21

21

21

21

21



<212>
<213>

<220>

<221>
<223>

<400>

TIHK
Homo sapiens

MCTOYHUK

/npuMedaHre=«0OnnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

604

agacgaugag aagccaucct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

605

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Homo sapiens»

605

gcaugggcuc acaacugagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

606

21

THK

Homo sapiens

VMCTOYHUMK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

606

cucaguugug agcccaugct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

607

21

TIHK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0nucaHre OOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

607

augggcucac aacugaggat t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

608

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

21

21

21

21



<400>

608

uccucaguug ugagcccaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

609

21

TIHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

609

ugggcucaca acugaggagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

610

21

TIHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

610

cuccucaguu gugagcccat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

611

21

IOHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHme oOOBEeNMHEeHHOMW MOoJeKyJiel JHK/PHK:
Homo sapiens»

611

gaggaauuug uagaagggat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

612

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

612

ucccuucuac aaauuccuct t

<210>
<211>
<212>
<213>

613

21

THK

Homo sapiens

21

21

21

21

21



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:

Homo sapiens»

613

uuuguagaag ggauauacat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

614

21

THK

Homo sapiens

MCTOYHMK

/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJel JTHK/PHK:

Homo sapiens»

614

uguauauccc uucuacaaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

615

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHue=«0nucaHue oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

615

uuguagaagg gauauacaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

616

21

IHK

Homo sapiens

MCTOYHUK

/npuMeudaHre=«0nnucaHre OOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:

Homo sapiens»

616

uuguauaucc cuucuacaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

617

21

THK

Homo sapiens

VMCTOUYHUK

/npuMeuanmne=«0Onmucanmue obveIMHeHHOV MoJsiekyJsl IHK/PHK:

Homo sapiens»

617

uguagaaggg auauacaaat t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

618

21

IOHK

Homo sapiens

VICTOUHUK
/npuMedaHne=«0OnrucaHme oOOBEeOMHEeHHOMW MOoJeKyJisl JHK/PHK:
Homo sapiens»

618

uuuguauauc ccuucuacat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

619

21

THK

Homo sapiens

MCTOUYHUK
/nipuMedaHre=«0OnrucaHme oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:
Homo sapiens»

619

agaagggaua uacaaagugt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

620

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHue oOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

620

cacuuuguau aucccuucut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

621

21

IHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

621

aaguggaaau agacaccaat t 21

<210>
<211>
<212>
<213>

<220>

622

21

IHK

Homo sapiens



<221> MCTOUYHUK
<223> /npumMmedaHue=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 622
uuggugucua uuuccacuut t

<210> 623

<211> 21

<212> IIHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHre=«OnmucaHue oOOBEeOAMHEHHOM MoOJekyJu JITHK/PHK:
Homo sapiens»

<400> 623
ggaaauagac accaaaucut t

<210> 624

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 624
agauuuggug ucuauuucct t

<210> 625

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 625
gaaauvagaca ccaaaucuut t

<210> 626

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0nmcaHue oOOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 626
aagauuuggu gucuauuuct t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

627

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Homo sapiens»

627

auagacacca aaucuuacut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

628

21

IHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHre oOOBeNMHEeHHOM MoJeKyJs IHK/PHK:
Homo sapiens»

628

aguaagauuu ggugucuaut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

629

21

IHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeINMHEHHOM MOoJieKyJsl JHK/PHK:
Homo sapiens»

629

uagacaccaa aucuuacugt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

630

21

IOHK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

630

caguaagauu uggugucuat t 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

631

21

THK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oO0BeOMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<400> 631
agacaccaaa ucuuacuggt t

<210> 632

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHue=«0nmcaHmue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 632
ccaguaagau uuggugucut t

<210> 633

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 633
uuacuggaag gcacuuggct t

<210> 634

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedaHue=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 634
gccaagugcc uuccaguaat t

<210> 635

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IHK/PHK:
Homo sapiens»

<400> 635
uucucaucgu cugcuccuct t

<210> 636
<211> 21

21

21

21

21

21



<212>
<213>

<220>

<221>
<223>

<400>

TIHK
Homo sapiens

MCTOYHUK

/npuMedaHre=«0OnnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

636

gaggagcaga cgaugagaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

637

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Homo sapiens»

637

ggaaggcacu uggcaucuct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

638

21

THK

Homo sapiens

VMCTOYHUMK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

638

gagaugccaa gugccuucct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

639

21

TIHK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0nucaHre OOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

639

ggcacuuggc aucuccccat t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

640

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

21

21

21

21



<400>

640

uggggagaug ccaagugcct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

641

21

TIHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

641

ggcaucuccc cauuccaugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

642

22

TIHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

642

auggaauggg gagaugcctt tt

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

643

21

IOHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHme oOOBEeNMHEeHHOMW MOoJeKyJiel JHK/PHK:
Homo sapiens»

643

gcaucucccc auuccaugat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

644

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

644

ucauggaaug gggagaugct t

<210>
<211>
<212>
<213>

645

21

THK

Homo sapiens

21

21

22

21

21



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:

Homo sapiens»

645

caucucccca uuccaugagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

646

21

THK

Homo sapiens

MCTOYHMK

/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJel JTHK/PHK:

Homo sapiens»

646

cucauggaau ggggagaugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

647

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHue=«0nucaHue oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

647

aucuccccau uccaugagct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

648

21

IHK

Homo sapiens

MCTOYHUK

/npuMeudaHre=«0nnucaHre OOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:

Homo sapiens»

648

gcucauggaa uggggagaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

649

21

THK

Homo sapiens

VMCTOUYHUK

/npuMeuanmne=«0Onmucanmue obveIMHeHHOV MoJsiekyJsl IHK/PHK:

Homo sapiens»

649

cuccccauuc caugagcaut t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

650

21

IOHK

Homo sapiens

VICTOUHUK
/npuMedaHne=«0OnrucaHme oOOBEeOMHEeHHOMW MOoJeKyJisl JHK/PHK:
Homo sapiens»

650

augcucaugg aauggggagt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

651

21

THK

Homo sapiens

MCTOUYHUK
/nipuMedaHre=«0OnrucaHme oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:
Homo sapiens»

651

cccauuccau gagcaugcat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

652

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHue oOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

652

ugcaugcuca uggaaugggt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

653

21

IHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

653

ccaugagcau gcagaggugt t 21

<210>
<211>
<212>
<213>

<220>

654

21

IHK

Homo sapiens



<221> MCTOUYHUK
<223> /npumMmedaHue=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 654
caccucugca ugcucauggt t

<210> 655

<211> 21

<212> IIHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHre=«OnmucaHue oOOBEeOAMHEHHOM MoOJekyJu JITHK/PHK:
Homo sapiens»

<400> 655
agcaugcaga ggugguauut t

<210> 656

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 656
aauaccaccu cugcaugcut t

<210> 657

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 657
caugcagagg ugguauucat t

<210> 658

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0nmcaHue oOOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 658
ugaauaccac cucugcaugt t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

659

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Homo sapiens»

659

augcagaggu gguauucact t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

660

21

IHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHre oOOBeNMHEeHHOM MoJeKyJs IHK/PHK:
Homo sapiens»

660

gugaauacca ccucugcaut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

661

21

IHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeINMHEHHOM MOoJieKyJsl JHK/PHK:
Homo sapiens»

661

ggugguauuc acagccaact t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

662

21

IOHK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

662

guuggcugug aauaccacct t 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

663

21

THK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oO0BeOMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<400> 663
gugguauuca cagccaacgt t

<210> 664

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHue=«0nmcaHmue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 664
cguuggcugu gaauaccact t

<210> 665

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 665
ugguauucac agccaacgat t

<210> 666

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedaHue=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 666
ucguuggcug ugaauaccat t

<210> 667

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IHK/PHK:
Homo sapiens»

<400> 667
gguauucaca gccaacgact t

<210> 668
<211> 21

21

21

21

21

21



<212>
<213>

<220>

<221>
<223>

<400>

TIHK
Homo sapiens

MCTOYHUK

/npuMedaHre=«0OnnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

668

gucguuggcu gugaauacct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

669

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Homo sapiens»

669

guauucacag ccaacgacut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

670

21

THK

Homo sapiens

VMCTOYHUMK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

670

agucguuggc ugugaauact t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

671

21

TIHK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0nucaHre OOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

671

uauucacagc caacgacuct t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

672

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

21

21

21

21



<400>

672

gagucguugg cugugaauat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

673

21

TIHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

673

ucacagccaa cgacuccggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

674

21

TIHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

674

ccggagucgu uggcugugat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

675

21

IOHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHme oOOBEeNMHEeHHOMW MOoJeKyJiel JHK/PHK:
Homo sapiens»

675

ccccgccgcu acaccauugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

676

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

676

caauggugua gcggcggggt t

<210>
<211>
<212>
<213>

677

21

THK

Homo sapiens

21

21

21

21

21



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:

Homo sapiens»

677

gaaguccacu cauucuuggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

678

21

THK

Homo sapiens

MCTOYHMK

/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJel JTHK/PHK:

Homo sapiens»

678

ccaagaauga guggacuuct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

679

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHue=«0nucaHue oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

679

cccugcugag ccccuacuct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

680

21

IHK

Homo sapiens

MCTOYHUK

/npuMeudaHre=«0nnucaHre OOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:

Homo sapiens»

680

gaguaggggc ucagcagggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

681

21

THK

Homo sapiens

VMCTOUYHUK

/npuMeuanmne=«0Onmucanmue obveIMHeHHOV MoJsiekyJsl IHK/PHK:

Homo sapiens»

681

cugagccccu acuccuauut t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

682

21

IOHK

Homo sapiens

VICTOUHUK
/npuMedaHne=«0OnrucaHme oOOBEeOMHEeHHOMW MOoJeKyJisl JHK/PHK:
Homo sapiens»

682

aauaggagua ggggcucagt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

683

21

THK

Homo sapiens

MCTOUYHUK
/nipuMedaHre=«0OnrucaHme oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:
Homo sapiens»

683

ugagccccua cuccuauuct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

684

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHue oOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

684

gaauaggagu aggggcucat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

685

21

IHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

685

ccccuacucc uauuccacct t 21

<210>
<211>
<212>
<213>

<220>

686

21

IHK

Homo sapiens



<221> MCTOUYHUK
<223> /npumMmedaHue=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 686
gguggaauag gaguaggggt t

<210> 687

<211> 21

<212> IIHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHre=«OnmucaHue oOOBEeOAMHEHHOM MoOJekyJu JITHK/PHK:
Homo sapiens»

<400> 687
cuacuccuau uccaccacgt t

<210> 688

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 688
cgugguggaa uaggaguagt t

<210> 689

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHre=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 689
uacuccuauu ccaccacggt t

<210> 690

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0nmcaHue oOOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 690
ccguggugga auaggaguat t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

691

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Homo sapiens»

691

acuccuauuc caccacggct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

692

21

IHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHre oOOBeNMHEeHHOM MoJeKyJs IHK/PHK:
Homo sapiens»

692

gccguggugg aauaggagut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

693

21

IHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeINMHEHHOM MOoJieKyJsl JHK/PHK:
Homo sapiens»

693

uccuauucca ccacggcugt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

694

21

IOHK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

694

cagccguggu ggaauaggat t 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

695

21

THK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oO0BeOMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<400> 695
uauuccacca cggcugucgt t

<210> 696

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHue=«0nmcaHmue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 696
cgacagccgu gguggaauat t

<210> 697

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 697
auuccaccac ggcugucgut t

<210> 698

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedaHue=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 698
acgacagccg ugguggaaut t

<210> 699

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IHK/PHK:
Homo sapiens»

<400> 699
caccacggcu gucgucacct t

<210> 700
<211> 21

21

21

21

21

21



<212>
<213>

<220>

<221>
<223>

<400>

TIHK
Homo sapiens

MCTOYHUK

/npuMedaHre=«0OnnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

700

ggugacgaca gccguggugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

701

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Homo sapiens»

701

accacggcug ucgucaccat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

702

21

THK

Homo sapiens

VMCTOYHUMK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

702

uggugacgac agccguggut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

703

21

TIHK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0nucaHre OOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

703

ccacggcugu cgucaccaat t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

704

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

21

21

21

21



<400>

704

uuggugacga cagccguggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

705

21

TIHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

705

acggcugucg ucaccaauct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

706

21

TIHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

706

gauuggugac gacagccgut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

707

21

IOHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHme oOOBEeNMHEeHHOMW MOoJeKyJiel JHK/PHK:
Homo sapiens»

707

cggcugucgu caccaaucct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

708

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

708

ggauugguga cgacagccgt t

<210>
<211>
<212>
<213>

709

21

THK

Homo sapiens

21

21

21

21

21



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:

Homo sapiens»

709

cgucaccaau cccaaggaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

710

21

THK

Homo sapiens

MCTOYHMK

/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJel JTHK/PHK:

Homo sapiens»

710

uuccuuggga uuggugacgt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

711

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHue=«0nucaHue oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

711

caaucccaag gaaugagggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

712

21

IHK

Homo sapiens

MCTOYHUK

/npuMeudaHre=«0nnucaHre OOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:

Homo sapiens»

712

cccucauucc uugggauugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

713

21

THK

Homo sapiens

VMCTOUYHUK

/npuMeuanmne=«0Onmucanmue obveIMHeHHOV MoJsiekyJsl IHK/PHK:

Homo sapiens»

713

ccugaaggac gagggauggt t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

714

21

IOHK

Homo sapiens

VICTOUHUK
/npuMedaHne=«0OnrucaHme oOOBEeOMHEeHHOMW MOoJeKyJisl JHK/PHK:
Homo sapiens»

714

ccaucccucg uccuucaggt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

715

21

THK

Homo sapiens

MCTOUYHUK
/nipuMedaHre=«0OnrucaHme oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:
Homo sapiens»

715

ggacgaggga ugggauuuct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

716

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHue oOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

716

gaaaucccau cccucgucct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

717

21

IHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

717

aaguccacuc auucuuggct t 21

<210>
<211>
<212>
<213>

<220>

718

21

IHK

Homo sapiens



<221> MCTOUYHUK
<223> /npumMmedaHue=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 718
gccaagaaug aguggacuut t

<210> 719

<211> 21

<212> IIHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHre=«OnmucaHue oOOBEeOAMHEHHOM MoOJekyJu JITHK/PHK:
Homo sapiens»

<400> 719
gggauuucau guaaccaagt t

<210> 720

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 720
cuugguuaca ugaaauccct t

<210> 721

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 721
ggauuucaug uaaccaagat t

<210> 722

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0nmcaHue oOOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 722
ucuugguuac augaaaucct t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

723

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Homo sapiens»

723

ucauguaacc aagaguauut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

724

21

IHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHre oOOBeNMHEeHHOM MoJeKyJs IHK/PHK:
Homo sapiens»

724

aauacucuug guuacaugat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

725

21

IHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeINMHEHHOM MOoJieKyJsl JHK/PHK:
Homo sapiens»

725

auguaaccaa gaguauucct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

726

21

IOHK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

726

ggaauacucu ugguuacaut t 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

727

21

THK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oO0BeOMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<400> 727
uguaaccaag aguauuccat t

<210> 728

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHue=«0nmcaHmue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 728
uggaauacuc uugguuacat t

<210> 729

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 729
guaaccaaga guauuccaut t

<210> 730

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedaHue=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 730
auggaauacu cuugguuact t

<210> 731

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IHK/PHK:
Homo sapiens»

<400> 731
ugccuugcug gacugguaut t

<210> 732
<211> 21

21

21

21

21

21



<212>
<213>

<220>

<221>
<223>

<400>

TIHK
Homo sapiens

MCTOYHUK

/npuMedaHre=«0OnnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

732

auaccagucc agcaaggcat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

733

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Homo sapiens»

733

uaaagcagug uuuucaccut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

734

21

THK

Homo sapiens

VMCTOYHUMK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

734

aggugaaaac acugcuuuat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

735

21

TIHK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0nucaHre OOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

735

gccuugcugg acugguauut t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

736

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

21

21

21

21



<400>

736

aauaccaguc cagcaaggct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

737

21

TIHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

737

uguuuucacc ucauaugcut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

738

21

TIHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

738

agcauvaugag gugaaaacat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

739

21

IOHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHme oOOBEeNMHEeHHOMW MOoJeKyJiel JHK/PHK:
Homo sapiens»

739

guuuucaccu cauvaugcuat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

740

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

740

uagcauvauga ggugaaaact t

<210>
<211>
<212>
<213>

741

21

THK

Homo sapiens

21

21

21

21

21



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:

Homo sapiens»

741

uuuucaccuc auaugcuaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

742

21

THK

Homo sapiens

MCTOYHMK

/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJel JTHK/PHK:

Homo sapiens»

742

auvagcauaug aggugaaaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

743

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHue=«0nucaHue oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

743

uucaccucau augcuaugut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

744

21

IHK

Homo sapiens

MCTOYHUK

/npuMeudaHre=«0nnucaHre OOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:

Homo sapiens»

744

acauvagcaua ugaggugaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

745

21

THK

Homo sapiens

VMCTOUYHUK

/npuMeuanmne=«0Onmucanmue obveIMHeHHOV MoJsiekyJsl IHK/PHK:

Homo sapiens»

745

caccucauau gcuauguuat t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

746

21

IOHK

Homo sapiens

VICTOUHUK
/npuMedaHne=«0OnrucaHme oOOBEeOMHEeHHOMW MOoJeKyJisl JHK/PHK:
Homo sapiens»

746

uaacauagca uaugaggugt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

747

21

THK

Homo sapiens

MCTOUYHUK
/nipuMedaHre=«0OnrucaHme oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:
Homo sapiens»

747

ccuugcugga cugguauuut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

748

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHue oOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

748

aaauaccagu ccagcaaggt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

749

21

IHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

749

auaugcuaug uuagaaguct t 21

<210>
<211>
<212>
<213>

<220>

750

21

IHK

Homo sapiens



<221> MCTOUYHUK
<223> /npumMmedaHue=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 750
gacuucuaac auagcauaut t

<210> 751

<211> 21

<212> IIHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHre=«OnmucaHue oOOBEeOAMHEHHOM MoOJekyJu JITHK/PHK:
Homo sapiens»

<400> 751
uaugcuaugu uagaagucct t

<210> 752

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 752
ggacuucuaa cauvagcauat t

<210> 753

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 753
ugcuauguua gaaguccagt t

<210> 754

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0nmcaHue oOOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 754
cuggacuucu aacauagcat t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

755

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Homo sapiens»

755

cuugcuggac ugguauuugt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

756

21

IHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHre oOOBeNMHEeHHOM MoJeKyJs IHK/PHK:
Homo sapiens»

756

caaauaccag uccagcaagt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

757

21

IHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeINMHEHHOM MOoJieKyJsl JHK/PHK:
Homo sapiens»

757

aguccaggca gagacaauat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

758

22

IOHK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

758

auugucucug ccuggacutt tt 22

<210>
<211>
<212>
<213>

<220>
<221>
<223>

759

21

THK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oO0BeOMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<400> 759
uccaggcaga gacaauaaat t

<210> 760

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHue=«0nmcaHmue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 760
uuuauugucu cugccuggat t

<210> 761

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 761
gugaaaggca cuuuucauut t

<210> 762

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedaHue=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 762
aaugaaaagu gccuuucact t

<210> 763

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IHK/PHK:
Homo sapiens»

<400> 763
uggacuggua uuugugucut t

<210> 764
<211> 21

21

21

21

21

21



<212>
<213>

<220>

<221>
<223>

<400>

TIHK
Homo sapiens

MCTOYHUK

/npuMedaHre=«0OnnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

764

agacacaaau accaguccat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

765

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Homo sapiens»

765

gucugaggcu ggcccuacgt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

766

21

THK

Homo sapiens

VMCTOYHUMK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

766

cguagggcca gccucagact t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

767

21

TIHK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0nucaHre OOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

767

cugaggcugg cccuacgggt t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

768

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

21

21

21

21



<400>

768

cccguagggc cagccucagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

769

21

TIHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

769

gaggcuggcc cuacgggcat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

770

21

TIHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

770

ugcccguagg gccagccuct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

771

21

IOHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHme oOOBEeNMHEeHHOMW MOoJeKyJiel JHK/PHK:
Homo sapiens»

771

aggcuggccc uacgggcact t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

772

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

772

gugcccguag ggccagccut t

<210>
<211>
<212>
<213>

773

21

THK

Homo sapiens

21

21

21

21

21



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:

Homo sapiens»

773

gcuggcccua cgggcaccgt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

774

21

THK

Homo sapiens

MCTOYHMK

/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJel JTHK/PHK:

Homo sapiens»

774

cggugcccgu agggccagct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

775

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHue=«0nucaHue oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

775

cuggcccuac gggcaccggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

776

21

IHK

Homo sapiens

MCTOYHUK

/npuMeudaHre=«0nnucaHre OOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:

Homo sapiens»

776

ccggugcccg uagggccagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

777

21

THK

Homo sapiens

VMCTOUYHUK

/npuMeuanmne=«0Onmucanmue obveIMHeHHOV MoJsiekyJsl IHK/PHK:

Homo sapiens»

777

ggcccuacgg gcaccggugt t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

778

21

IOHK

Homo sapiens

VICTOUHUK
/npuMedaHne=«0OnrucaHme oOOBEeOMHEeHHOMW MOoJeKyJisl JHK/PHK:
Homo sapiens»

778

caccggugcc cguagggcct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

779

21

THK

Homo sapiens

MCTOUYHUK
/nipuMedaHre=«0OnrucaHme oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:
Homo sapiens»

779

ccacucauuc uuggcaggat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

780

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHue oOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

780

uccugccaag aaugaguggt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

781

21

IHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

781

ccuacgggca ccggugaaut t 21

<210>
<211>
<212>
<213>

<220>

782

21

IHK

Homo sapiens



<221> MCTOUYHUK
<223> /npumMmedaHue=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 782
auucaccggu gcccguaggt t

<210> 783

<211> 21

<212> IIHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHre=«OnmucaHue oOOBEeOAMHEHHOM MoOJekyJu JITHK/PHK:
Homo sapiens»

<400> 783
cuacgggcac cggugaauct t

<210> 784

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 784
gauucaccgg ugcccguagt t

<210> 785

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHre=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 785
uacgggcacc ggugaaucct t

<210> 786

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0nmcaHue oOOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 786
ggauucaccg gugcccguat t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

787

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Homo sapiens»

787

acgggcaccg gugaauccat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

788

21

IHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHre oOOBeNMHEeHHOM MoJeKyJs IHK/PHK:
Homo sapiens»

788

uggauucacc ggugcccgut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

789

21

IHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeINMHEHHOM MOoJieKyJsl JHK/PHK:
Homo sapiens»

789

gcaccgguga auccaagugt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

790

21

IOHK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

790

cacuuggauu caccggugct t 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

791

21

THK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oO0BeOMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<400> 791
caccggugaa uccaagugut t

<210> 792

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHue=«0nmcaHmue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 792
acacuuggau ucaccggugt t

<210> 793

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 793
uguggccaug cauguguuct t

<210> 794

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedaHue=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 794
gaacacaugc auggccacat t

<210> 795

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IHK/PHK:
Homo sapiens»

<400> 795
guggccaugc auguguucat t

<210> 796
<211> 21

21

21

21

21

21



<212>
<213>

<220>

<221>
<223>

<400>

TIHK
Homo sapiens

MCTOYHUK

/npuMedaHre=«0OnnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

796

ugaacacaug cauggccact t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

797

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Homo sapiens»

797

gccaugcaug uguucagaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

798

21

THK

Homo sapiens

VMCTOYHUMK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

798

uucugaacac augcauggct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

799

21

TIHK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0nucaHre OOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

799

uauuccacca cggcugucat t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

800

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

21

21

21

21



<400>

800

ugacagccgu gguggaauat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

801

21

TIHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

801

gucaucacca aucccaaggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

802

21

TIHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

802

ccuugggauu ggugaugact t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

803

21

IOHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHme oOOBEeNMHEeHHOMW MOoJeKyJiel JHK/PHK:
Homo sapiens»

803

guccucugau ggucaaagut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

804

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

804

acuuugacca ucagaggact t

<210>
<211>
<212>
<213>

805

21

THK

Homo sapiens

21

21

21

21

21



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:

Homo sapiens»

805

gauggucaaa guucuagaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

806

21

THK

Homo sapiens

MCTOYHMK

/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJel JTHK/PHK:

Homo sapiens»

806

aucuagaacu uugaccauct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

807

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHue=«0nucaHue oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

807

augcuguccg aggcagucct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

808

21

IHK

Homo sapiens

MCTOYHUK

/npuMeudaHre=«0nnucaHre OOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:

Homo sapiens»

808

ggacugccuc ggacagcaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

809

21

THK

Homo sapiens

VMCTOUYHUK

/npuMeuanmne=«0Onmucanmue obveIMHeHHOV MoJsiekyJsl IHK/PHK:

Homo sapiens»

809

ccgugcaugu guucagaaat t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

810

21

IOHK

Homo sapiens

VICTOUHUK
/npuMedaHne=«0OnrucaHme oOOBEeOMHEeHHOMW MOoJeKyJisl JHK/PHK:
Homo sapiens»

810

uuucugaaca caugcacggt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

811

21

THK

Homo sapiens

MCTOUYHUK
/nipuMedaHre=«0OnrucaHme oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:
Homo sapiens»

811

agucuggaga gcugcauggt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

812

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHue oOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

812

ccaugcagcu cuccagacut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

813

21

IHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

813

caugggcuca caacugaggt t 21

<210>
<211>
<212>
<213>

<220>

814

21

IHK

Homo sapiens



<221> MCTOUYHUK
<223> /npumMmedaHue=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 814
ccucaguugu gagcccaugt t

<210> 815

<211> 21

<212> IIHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHre=«OnmucaHue oOOBEeOAMHEHHOM MoOJekyJu JITHK/PHK:
Homo sapiens»

<400> 815
ucucaucguc ugcuccucct t

<210> 816

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 816
ggaggagcag acgaugagat t

<210> 817

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 817
ccccauucca ugagcaugct t

<210> 818

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0nmcaHue oOOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 818
gcaugcucau ggaauggggt t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

819

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Homo sapiens»

819

gccccuacuc cuauuccact t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

820

21

IHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHre oOOBeNMHEeHHOM MoJeKyJs IHK/PHK:
Homo sapiens»

820

guggaauagg aguaggggct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

821

21

IHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeINMHEHHOM MOoJieKyJsl JHK/PHK:
Homo sapiens»

821

cuauuccacc acggcuguct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

822

21

IOHK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

822

gacagccgug guggaauagt t 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

823

21

THK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oO0BeOMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<400> 823
cacggcuguc gucaccaaut t

<210> 824

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHue=«0nmcaHmue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 824
auuggugacg acagccgugt t

<210> 825

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 825
aggacgaggg augggauuut t

<210> 826

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedaHue=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 826
aaaucccauc ccucguccut t

<210> 827

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IHK/PHK:
Homo sapiens»

<400> 827
ucaccucaua ugcuauguut t

<210> 828
<211> 21

21

21

21

21

21



<212>
<213>

<220>

<221>
<223>

<400>

TIHK
Homo sapiens

MCTOYHUK

/npuMedaHre=«0OnnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

828

aacauvagcau augaggugat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

829

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Homo sapiens»

829

ccucauaugc uauguuagat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

830

21

THK

Homo sapiens

VMCTOYHUMK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

830

ucuaacauvag cauaugaggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

831

21

TIHK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0nucaHre OOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

831

auguuagaag uccaggcagt t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

832

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

21

21

21

21



<400>

832

cugccuggac uucuaacaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

833

21

TIHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

833

ucugaggcug gcccuacggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

834

21

TIHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

834

ccguagggcc agccucagat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

835

21

IOHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHme oOOBEeNMHEeHHOMW MOoJeKyJiel JHK/PHK:
Homo sapiens»

835

ggcccuacgg gcaccggugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

836

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

836

caccggugcc cguagggcct t

<210>
<211>
<212>
<213>

837

21

THK

Homo sapiens

21

21

21

21

21



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:

Homo sapiens»

837

gggcaccggu gaauccaagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

838

21

THK

Homo sapiens

MCTOYHMK

/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJel JTHK/PHK:

Homo sapiens»

838

cuuggauuca ccggugccct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

839

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHue=«0nucaHue oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

839

ccaugcaugu guucagaaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

840

21

IHK

Homo sapiens

MCTOYHUK

/npuMeudaHre=«0nnucaHre OOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:

Homo sapiens»

840

uuucugaaca caugcauggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

841

21

THK

Homo sapiens

VMCTOUYHUK

/npuMeuanmne=«0Onmucanmue obveIMHeHHOV MoJsiekyJsl IHK/PHK:

Homo sapiens»

841

ccggugaauc caagugucct t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

842

21

IOHK

Homo sapiens

VICTOUHUK
/npuMedaHne=«0OnrucaHme oOOBEeOMHEeHHOMW MOoJeKyJisl JHK/PHK:
Homo sapiens»

842

ggacacuugg auucaccggt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

843

21

THK

Homo sapiens

MCTOUYHUK
/nipuMedaHre=«0OnrucaHme oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:
Homo sapiens»

843

acucauucuu ggcaggaugt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

844

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHue oOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

844

cauccugcca agaaugagut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

845

21

IHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

845

aaguguccuc ugauggucat t 21

<210>
<211>
<212>
<213>

<220>

846

21

IHK

Homo sapiens



<221> MCTOUYHUK
<223> /npumMmedaHue=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 846
ugaccaucag aggacacuut t

<210> 847

<211> 21

<212> IIHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHre=«OnmucaHue oOOBEeOAMHEHHOM MoOJekyJu JITHK/PHK:
Homo sapiens»

<400> 847
ucauucuugg caggauggct t

<210> 848

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 848
gccauccugc caagaaugat t

<210> 849

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHre=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 849
aaguucuaga ugcuguccgt t

<210> 850

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0nmcaHue oOOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 850
cggacagcau cuagaacuut t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

851

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Homo sapiens»

851

guucuagaug cuguccgagt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

852

21

IHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHre oOOBeNMHEeHHOM MoJeKyJs IHK/PHK:
Homo sapiens»

852

cucggacagc aucuagaact t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

853

21

IHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeINMHEHHOM MOoJieKyJsl JHK/PHK:
Homo sapiens»

853

cuagaugcug uccgaggcat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

854

21

IOHK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

854

ugccucggac agcaucuagt t 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

855

21

THK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oO0BeOMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<400> 855
gaugcugucc gaggcaguct t

<210> 856

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHue=«0nmcaHmue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 856
gacugccucg gacagcauct t

<210> 857

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 857
cauucuuggc aggauggcut t

<210> 858

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedaHue=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 858
agccauccug ccaagaaugt t

<210> 859

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IHK/PHK:
Homo sapiens»

<400> 859

ugcuguccga ggcaguccut t

<210> 860
<211> 21

21

21

21

21

21



<212>
<213>

<220>

<221>
<223>

<400>

TIHK
Homo sapiens

MCTOYHUK

/npuMedaHre=«0OnnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

860

aggacugccu cggacagcat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

861

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Homo sapiens»

861

ccgaggcagu ccugccauct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

862

21

THK

Homo sapiens

VMCTOYHUMK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

862

gauggcagga cugccucggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

863

21

TIHK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0nucaHre OOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

863

caguccugcc aucaaugugt t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

864

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

21

21

21

21



<400>

864

cacauugaug gcaggacugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

865

21

TIHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

865

caauguggcc gugcaugugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

866

21

TIHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

866

cacaugcacg gccacauugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

867

21

IOHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHme oOOBEeNMHEeHHOMW MOoJeKyJiel JHK/PHK:
Homo sapiens»

867

auguguucag aaaggcugct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

868

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

868

gcagccuuuc ugaacacaut t

<210>
<211>
<212>
<213>

869

21

THK

Homo sapiens

21

21

21

21

21



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:

Homo sapiens»

869

cagaagucca cucauucuut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

870

21

THK

Homo sapiens

MCTOYHMK

/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJel JTHK/PHK:

Homo sapiens»

870

aagaaugagu ggacuucugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

871

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHue=«0nucaHue oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

871

ggcaggaugg cuucucauct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

872

21

IHK

Homo sapiens

MCTOYHUK

/npuMeudaHre=«0nnucaHre OOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:

Homo sapiens»

872

gaugagaagc cauccugcct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

873

21

THK

Homo sapiens

VMCTOUYHUK

/npuMeuanmne=«0Onmucanmue obveIMHeHHOV MoJsiekyJsl IHK/PHK:

Homo sapiens»

873

gagccauuug ccucugggat t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

874

21

IOHK

Homo sapiens

VICTOUHUK
/npuMedaHne=«0OnrucaHme oOOBEeOMHEeHHOMW MOoJeKyJisl JHK/PHK:
Homo sapiens»

874

ucccagaggc aaauggcuct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

875

21

THK

Homo sapiens

MCTOUYHUK
/nipuMedaHre=«0OnrucaHme oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:
Homo sapiens»

875

caggauggcu ucucaucgut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

876

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHue oOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

876

acgaugagaa gccauccugt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

877

21

IHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

877

aggauggcuu cucaucguct t 21

<210>
<211>
<212>
<213>

<220>

878

21

IHK

Homo sapiens



<221> MCTOUYHUK
<223> /npumMmedaHue=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 878
gacgaugaga agccauccut t

<210> 879

<211> 21

<212> IIHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHre=«OnmucaHue oOOBEeOAMHEHHOM MoOJekyJu JITHK/PHK:
Homo sapiens»

<400> 879
agagcugcau gggcucacat t

<210> 880

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 880
ugugagccca ugcagcucut t

<210> 881

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 881
gcugcauggg cucacaacut t

<210> 882

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0nmcaHue oOOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 882
aguugugagc ccaugcagct t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

883

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Homo sapiens»

883

ggauggcuuc ucaucgucut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

884

21

IHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHre oOOBeNMHEeHHOM MoJeKyJs IHK/PHK:
Homo sapiens»

884

agacgaugag aagccaucct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

885

21

IHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeINMHEHHOM MOoJieKyJsl JHK/PHK:
Homo sapiens»

885

gcaugggcuc acaacugagt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

886

21

IOHK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

886

cucaguugug agcccaugct t 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

887

21

THK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oO0BeOMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<400> 887
augggcucac aacugaggat t

<210> 888

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHue=«0nmcaHmue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 888
uccucaguug ugagcccaut t

<210> 889

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 889
ugggcucaca acugaggagt t

<210> 890

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedaHue=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 890
cuccucaguu gugagcccat t

<210> 891

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IHK/PHK:
Homo sapiens»

<400> 891
gaggaauuug uagaagggat t

<210> 892
<211> 21

21

21

21

21

21



<212>
<213>

<220>

<221>
<223>

<400>

TIHK
Homo sapiens

MCTOYHUK

/npuMedaHre=«0OnnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

892

ucccuucuac aaauuccuct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

893

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Homo sapiens»

893

uuuguagaag ggauauacat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

894

21

THK

Homo sapiens

VMCTOYHUMK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

894

uguauauccc uucuacaaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

895

21

TIHK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0nucaHre OOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

895

uuguagaagg gauauacaat t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

896

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

21

21

21

21



<400>

896

uuguauaucc cuucuacaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

897

21

TIHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

897

uguagaaggg auauacaaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

898

21

TIHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

898

uuuguauauc ccuucuacat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

899

21

IOHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHme oOOBEeNMHEeHHOMW MOoJeKyJiel JHK/PHK:
Homo sapiens»

899

agaagggaua uacaaagugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

900

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

900

cacuuuguau aucccuucut t

<210>
<211>
<212>
<213>

901

21

THK

Homo sapiens

21

21

21

21

21



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:

Homo sapiens»

901

aaguggaaau agacaccaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

902

21

THK

Homo sapiens

MCTOYHMK

/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJel JTHK/PHK:

Homo sapiens»

902

uuggugucua uuuccacuut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

903

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHue=«0nucaHue oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

903

ggaaauagac accaaaucut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

904

21

IHK

Homo sapiens

MCTOYHUK

/npuMeudaHre=«0nnucaHre OOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:

Homo sapiens»

904

agauuuggug ucuauuucct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

905

21

THK

Homo sapiens

VMCTOUYHUK

/npuMeuanmne=«0Onmucanmue obveIMHeHHOV MoJsiekyJsl IHK/PHK:

Homo sapiens»

905

gaaauvagaca ccaaaucuut t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

906

21

IOHK

Homo sapiens

VICTOUHUK
/npuMedaHne=«0OnrucaHme oOOBEeOMHEeHHOMW MOoJeKyJisl JHK/PHK:
Homo sapiens»

906

aagauuuggu gucuauuuct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

907

21

THK

Homo sapiens

MCTOUYHUK
/nipuMedaHre=«0OnrucaHme oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:
Homo sapiens»

907

auagacacca aaucuuacut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

908

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHue oOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

908

aguaagauuu ggugucuaut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

909

21

IHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

909

uagacaccaa aucuuacugt t 21

<210>
<211>
<212>
<213>

<220>

910

21

IHK

Homo sapiens



<221> MCTOUYHUK
<223> /npumMmedaHue=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 910
caguaagauu uggugucuat t

<210> 911

<211> 21

<212> IIHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHre=«OnmucaHue oOOBEeOAMHEHHOM MoOJekyJu JITHK/PHK:
Homo sapiens»

<400> 911
agacaccaaa ucuuacuggt t

<210> 912

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 912
ccaguaagau uuggugucut t

<210> 913

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 913
uuacuggaag gcacuuggct t

<210> 914

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0nmcaHue oOOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 914
gccaagugcc uuccaguaat t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

915

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Homo sapiens»

915

uucucaucgu cugcuccuct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

916

21

IHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHre oOOBeNMHEeHHOM MoJeKyJs IHK/PHK:
Homo sapiens»

916

gaggagcaga cgaugagaat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

917

21

IHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeINMHEHHOM MOoJieKyJsl JHK/PHK:
Homo sapiens»

917

ggaaggcacu uggcaucuct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

918

21

IOHK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

918

gagaugccaa gugccuucct t 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

919

21

THK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oO0BeOMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<400> 919
ggcacuuggc aucuccccat t

<210> 920

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHue=«0nmcaHmue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 920
uggggagaug ccaagugcct t

<210> 921

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 921
ggcaucuccc cauuccaugt t

<210> 922

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedaHue=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 922
cauggaaugg ggagaugcct t

<210> 923

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IHK/PHK:
Homo sapiens»

<400> 923
gcaucucccce auuccaugat t

<210> 924
<211> 21

21

21

21

21

21



<212>
<213>

<220>

<221>
<223>

<400>

TIHK
Homo sapiens

MCTOYHUK

/npuMedaHre=«0OnnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

924

ucauggaaug gggagaugct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

925

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Homo sapiens»

925

caucucccca uuccaugagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

926

21

THK

Homo sapiens

VMCTOYHUMK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

926

cucauggaau ggggagaugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

927

21

TIHK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0nucaHre OOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

927

aucuccccau uccaugagct t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

928

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

21

21

21

21



<400>

928

gcucauggaa uggggagaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

929

21

TIHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

929

cuccccauuc caugagcaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

930

21

TIHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

930

augcucaugg aauggggagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

931

21

IOHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHme oOOBEeNMHEeHHOMW MOoJeKyJiel JHK/PHK:
Homo sapiens»

931

cccauuccau gagcaugcat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

932

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

932

ugcaugcuca uggaaugggt t

<210>
<211>
<212>
<213>

933

21

THK

Homo sapiens

21

21

21

21

21



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:

Homo sapiens»

933

ccaugagcau gcagaggugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

934

21

THK

Homo sapiens

MCTOYHMK

/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJel JTHK/PHK:

Homo sapiens»

934

caccucugca ugcucauggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

935

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHue=«0nucaHue oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

935

agcaugcaga ggugguauut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

936

21

IHK

Homo sapiens

MCTOYHUK

/npuMeudaHre=«0nnucaHre OOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:

Homo sapiens»

936

aauaccaccu cugcaugcut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

937

21

THK

Homo sapiens

VMCTOUYHUK

/npuMeuanmne=«0Onmucanmue obveIMHeHHOV MoJsiekyJsl IHK/PHK:

Homo sapiens»

937

caugcagagg ugguauucat t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

938

21

IOHK

Homo sapiens

VICTOUHUK
/npuMedaHne=«0OnrucaHme oOOBEeOMHEeHHOMW MOoJeKyJisl JHK/PHK:
Homo sapiens»

938

ugaauaccac cucugcaugt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

939

21

THK

Homo sapiens

MCTOUYHUK
/nipuMedaHre=«0OnrucaHme oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:
Homo sapiens»

939

augcagaggu gguauucact t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

940

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHue oOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

940

gugaauacca ccucugcaut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

941

21

IHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

941

ggugguauuc acagccaact t 21

<210>
<211>
<212>
<213>

<220>

942

21

IHK

Homo sapiens



<221> MCTOUYHUK
<223> /npumMmedaHue=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 942
guuggcugug aauaccacct t

<210> 943

<211> 21

<212> IIHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHre=«OnmucaHue oOOBEeOAMHEHHOM MoOJekyJu JITHK/PHK:
Homo sapiens»

<400> 943
gugguauuca cagccaacgt t

<210> 944

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 944
cguuggcugu gaauaccact t

<210> 945

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHre=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 945
ugguauucac agccaacgat t

<210> 946

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0nmcaHue oOOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 946
ucguuggcug ugaauaccat t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

947

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Homo sapiens»

947

gguauucaca gccaacgact t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

948

21

IHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHre oOOBeNMHEeHHOM MoJeKyJs IHK/PHK:
Homo sapiens»

948

gucguuggcu gugaauacct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

949

21

IHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeINMHEHHOM MOoJieKyJsl JHK/PHK:
Homo sapiens»

949

guauucacag ccaacgacut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

950

21

IOHK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

950

agucguuggc ugugaauact t 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

951

21

THK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oO0BeOMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<400> 951
uauucacagc caacgacuct t

<210> 952

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHue=«0nmcaHmue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 952
gagucguugg cugugaauat t

<210> 953

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 953
ucacagccaa cgacuccggt t

<210> 954

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedaHue=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 954
ccggagucgu uggcugugat t

<210> 955

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IHK/PHK:
Homo sapiens»

<400> 955
ccccecgccgcu acaccauugt t

<210> 956
<211> 21

21

21

21

21

21



<212>
<213>

<220>

<221>
<223>

<400>

TIHK
Homo sapiens

MCTOYHUK

/npuMedaHre=«0OnnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

956

caauggugua gcggcggggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

957

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Homo sapiens»

957

gaaguccacu cauucuuggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

958

21

THK

Homo sapiens

VMCTOYHUMK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

958

CcCaagaauga guggacuuct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

959

21

TIHK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0nucaHre OOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

959

cccugcugag ccccuacuct t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

960

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

21

21

21

21



<400>

960

gaguaggggc ucagcagggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

961

21

TIHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

961

cugagccccu acuccuauut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

962

21

TIHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

962

aauvaggagua ggggcucagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

963

21

IOHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHme oOOBEeNMHEeHHOMW MOoJeKyJiel JHK/PHK:
Homo sapiens»

963

ugagccccua cuccuauuct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

964

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

964

gaauvaggagu aggggcucat t

<210>
<211>
<212>
<213>

965

21

THK

Homo sapiens

21

21

21

21

21



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:

Homo sapiens»

965

ccccuacucc uauuccacct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

966

21

THK

Homo sapiens

MCTOYHMK

/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJel JTHK/PHK:

Homo sapiens»

966

gguggaauag gaguaggggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

967

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHue=«0nucaHue oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

967

cuacuccuau uccaccacgt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

968

21

IHK

Homo sapiens

MCTOYHUK

/npuMeudaHre=«0nnucaHre OOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:

Homo sapiens»

968

cgugguggaa uaggaguagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

969

21

THK

Homo sapiens

VMCTOUYHUK

/npuMeuanmne=«0Onmucanmue obveIMHeHHOV MoJsiekyJsl IHK/PHK:

Homo sapiens»

969

uacuccuauu ccaccacggt t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

970

21

IOHK

Homo sapiens

VICTOUHUK
/npuMedaHne=«0OnrucaHme oOOBEeOMHEeHHOMW MOoJeKyJisl JHK/PHK:
Homo sapiens»

970

ccguggugga auaggaguat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

971

21

THK

Homo sapiens

MCTOUYHUK
/nipuMedaHre=«0OnrucaHme oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:
Homo sapiens»

971

acuccuauuc caccacggct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

972

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHue oOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

972

gccguggugg aauaggagut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

973

21

IHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

973

uccuauucca ccacggcugt t 21

<210>
<211>
<212>
<213>

<220>

974

21

IHK

Homo sapiens



<221> MCTOUYHUK
<223> /npumMmedaHue=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 974
cagccguggu ggaauaggat t

<210> 975

<211> 21

<212> IIHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHre=«OnmucaHue oOOBEeOAMHEHHOM MoOJekyJu JITHK/PHK:
Homo sapiens»

<400> 975
uauuccacca cggcugucgt t

<210> 976

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 976
cgacagccgu gguggaauat t

<210> 977

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHre=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 977
auuccaccac ggcugucgut t

<210> 978

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0nmcaHue oOOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 978
acgacagccg ugguggaaut t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

979

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Homo sapiens»

979

caccacggcu gucgucacct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

980

21

IHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHre oOOBeNMHEeHHOM MoJeKyJs IHK/PHK:
Homo sapiens»

980

ggugacgaca gccguggugt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

981

21

IHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeINMHEHHOM MOoJieKyJsl JHK/PHK:
Homo sapiens»

981

accacggcug ucgucaccat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

982

21

IOHK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

982

uggugacgac agccguggut t 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

983

21

THK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oO0BeOMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<400> 983
ccacggcugu cgucaccaat t

<210> 984

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHue=«0nmcaHmue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 984
uuggugacga cagccguggt t

<210> 985

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 985
acggcugucg ucaccaauct t

<210> 986

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedaHue=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 986
gauuggugac gacagccgut t

<210> 987

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IHK/PHK:
Homo sapiens»

<400> 987
cggcugucgu caccaaucct t

<210> 988
<211> 21

21

21

21

21

21



<212>
<213>

<220>

<221>
<223>

<400>

TIHK
Homo sapiens

MCTOYHUK

/npuMedaHre=«0OnnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

988

ggauugguga cgacagccgt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

989

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Homo sapiens»

989

cgucaccaau cccaaggaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

990

21

THK

Homo sapiens

VMCTOYHUMK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

990

uuccuuggga uuggugacgt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

991

21

TIHK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0nucaHre OOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

991

caaucccaag gaaugagggt t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

992

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

21

21

21

21



<400>

992

cccucauucc uugggauugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

993

21

TIHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

993

ccugaaggac gagggauggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

994

21

TIHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

994

ccaucccucg uccuucaggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

995

21

IOHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHme oOOBEeNMHEeHHOMW MOoJeKyJiel JHK/PHK:
Homo sapiens»

995

ggacgaggga ugggauuuct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

996

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

996

gaaaucccau cccucgucct t

<210>
<211>
<212>
<213>

997

21

THK

Homo sapiens

21

21

21

21

21



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:

Homo sapiens»

997

aaguccacuc auucuuggct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

998

21

THK

Homo sapiens

MCTOYHMK

/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJel JTHK/PHK:

Homo sapiens»

998

gccaagaaug aguggacuut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

999

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHue=«0nucaHue oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

999

gggauuucau guaaccaagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1000

21

IHK

Homo sapiens

MCTOYHUK

/npuMeudaHre=«0nnucaHre OOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:

Homo sapiens»

1000

cuugguuaca ugaaauccct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1001

21

THK

Homo sapiens

VMCTOUYHUK

/npuMeuanmne=«0Onmucanmue obveIMHeHHOV MoJsiekyJsl IHK/PHK:

Homo sapiens»

1001

ggauuucaug uaaccaagat t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1002

21

IOHK

Homo sapiens

VICTOUHUK
/npuMedaHne=«0OnrucaHme oOOBEeOMHEeHHOMW MOoJeKyJisl JHK/PHK:
Homo sapiens»

1002

ucuugguuac augaaaucct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1003

21

THK

Homo sapiens

MCTOUYHUK
/nipuMedaHre=«0OnrucaHme oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:
Homo sapiens»

1003

ucauguaacc aagaguauut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1004

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHue oOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

1004

aauacucuug guuacaugat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1005

21

IHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

1005

auguaaccaa gaguauucct t 21

<210>
<211>
<212>
<213>

<220>

1006

21

IHK

Homo sapiens



<221>
<223>

<400>

MCTOUHUK
/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

1006

ggaauacucu ugguuacaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1007

21

TIHK

Homo sapiens

VICTOUYHUK
/npuMedaHre=«0nnucaHue oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

1007

uguaaccaag aguauuccat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1008

21

IOHK

Homo sapiens

MCTOUYHUK
/npuMedaHne=«0Onrucanme oOOBENMHEHHOM MOoJeKyJisl JHK/PHK:
Homo sapiens»

1008

uggaauacuc uugguuacat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1009

21

TIHK

Homo sapiens

MCTOUYHMUK
/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

1009

guaaccaaga guauuccaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1010

21

THK

Homo sapiens

VCTOUYHUK
/nipuMedaHre=«0OnucaHre oOOBENMHEHHOM MOoJeKyJiel JHK/PHK:
Homo sapiens»

1010

auggaauacu cuugguuact t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1011

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Homo sapiens»

1011

ugccuugcug gacugguaut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1012

21

IHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHre oOOBeNMHEeHHOM MoJeKyJs IHK/PHK:
Homo sapiens»

1012

auaccagucc agcaaggcat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1013

21

IHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeINMHEHHOM MOoJieKyJsl JHK/PHK:
Homo sapiens»

1013

uaaagcagug uuuucaccut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1014

21

IOHK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

1014

aggugaaaac acugcuuuat t 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

1015

21

THK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oO0BeOMHEeHHOM MOoJieKyJisl JHK/PHK:



<400>

Homo sapiens»

1015

gccuugcugg acugguauut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1016

21

THK

Homo sapiens

MCTOUYHUK
/nipuMedaHne=«0nrucaHmre oOOBEeNMHEeHHOM MOoJieKyJiel JTHK/PHK:
Homo sapiens»

1016

aauaccaguc cagcaaggct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1017

21

THK

Homo sapiens

MCTOUYHMUK
/nipuMedaHre=«0nucaHue oOOBEeNMHEeHHOM MoJeKyJsl JTHK/PHK:
Homo sapiens»

1017

uguuuucacc ucauaugcut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1018

21

IHK

Homo sapiens

MCTOUHMUK
/npuMeudaHre=«0nnucaHre oOOBeNMHEeHHOM MOoJeKyJsl IHK/PHK:
Homo sapiens»

1018

agcauvaugag gugaaaacat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1019

21

IHK

Homo sapiens

VICTOUHUK
/npuMeudaHre=«0OnnucaHre OOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

1019

guuuucaccu cauvaugcuat t

<210>
<211>

1020
21

21

21

21

21

21



<212>
<213>

<220>

<221>
<223>

<400>

TIHK
Homo sapiens

MCTOYHUK

/npuMedaHre=«0OnnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

1020

uagcauauga ggugaaaact t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1021

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Homo sapiens»

1021

uuuucaccuc auaugcuaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1022

21

THK

Homo sapiens

VMCTOYHUMK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

1022

auagcauaug aggugaaaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1023

21

TIHK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0nucaHre OOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

1023

uucaccucau augcuaugut t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

1024

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

21

21

21

21



<400> 1024
acauagcaua ugaggugaat t

<210> 1025

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npuMmeuaHre=«0OnmcaHmue oOBeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 1025
caccucauau gcuauguuat t

<210> 1026

<211> 21

<212> IIHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npmMedaHre=«OnmucaHvue OOBEAMHEHHOM MOJekyJs JITHK/PHK:
Homo sapiens»

<400> 1026
uaacauagca uaugaggugt t

<210> 1027

<211> 21

<212> JIOHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 1027
ccuugcugga cugguauuut t

<210> 1028

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmMcaHmue OOBEIMHEHHOMV MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 1028
aaauvaccagu ccagcaaggt t

<210> 1029

<211> 21

<212> IHK

<213> Homo sapiens



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:

Homo sapiens»

1029

auaugcuaug uuagaaguct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1030

21

THK

Homo sapiens

MCTOYHMK

/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJel JTHK/PHK:

Homo sapiens»

1030

gacuucuaac auagcauaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1031

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHue=«0nucaHue oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

1031

uaugcuaugu uagaagucct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1032

21

IHK

Homo sapiens

MCTOYHUK

/npuMeudaHre=«0nnucaHre OOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:

Homo sapiens»

1032

ggacuucuaa cauvuagcauat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1033

21

THK

Homo sapiens

VMCTOUYHUK

/npuMeuanmne=«0Onmucanmue obveIMHeHHOV MoJsiekyJsl IHK/PHK:

Homo sapiens»

1033

ugcuauguua gaaguccagt t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1034

21

IOHK

Homo sapiens

VICTOUHUK
/npuMedaHne=«0OnrucaHme oOOBEeOMHEeHHOMW MOoJeKyJisl JHK/PHK:
Homo sapiens»

1034

cuggacuucu aacauagcat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1035

21

THK

Homo sapiens

MCTOUYHUK
/nipuMedaHre=«0OnrucaHme oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:
Homo sapiens»

1035

cuugcuggac ugguauuugt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1036

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHue oOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

1036

caaauaccag uccagcaagt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1037

21

IHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

1037

aguccaggca gagacaauat t 21

<210>
<211>
<212>
<213>

<220>

1038

21

IHK

Homo sapiens



<221>
<223>

<400>

MCTOUHUK
/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

1038

uauugucucu gccuggacut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1039

21

TIHK

Homo sapiens

VICTOUYHUK
/npuMedaHre=«0nnucaHue oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

1039

uccaggcaga gacaauaaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1040

21

IOHK

Homo sapiens

MCTOUYHUK
/npuMedaHne=«0Onrucanme oOOBENMHEHHOM MOoJeKyJisl JHK/PHK:
Homo sapiens»

1040

uuuauugucu cugccuggat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1041

21

TIHK

Homo sapiens

MCTOUYHMUK
/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

1041

gugaaaggca cuuuucauut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1042

21

THK

Homo sapiens

VCTOUYHUK
/nipuMedaHre=«0OnucaHre oOOBENMHEHHOM MOoJeKyJiel JHK/PHK:
Homo sapiens»

1042

aaugaaaagu gccuuucact t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1043

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Homo sapiens»

1043

uggacuggua uuugugucut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1044

21

IHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHre oOOBeNMHEeHHOM MoJeKyJs IHK/PHK:
Homo sapiens»

1044

agacacaaau accaguccat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1045

21

IHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeINMHEHHOM MOoJieKyJsl JHK/PHK:
Homo sapiens»

1045

gucugaggcu ggcccuacgt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1046

21

IOHK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

1046

cguagggcca gccucagact t 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

1047

21

THK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oO0BeOMHEeHHOM MOoJieKyJisl JHK/PHK:



Homo sapiens»

<400> 1047
cugaggcugg cccuacgggt t

<210> 1048

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHue=«0nmcaHmue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 1048
cccguagggce cagccucagt t

<210> 1049

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 1049
gaggcuggcc cuacgggcat t

<210> 1050

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedaHue=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 1050
ugcccguagg gccagccuct t

<210> 1051

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IHK/PHK:
Homo sapiens»

<400> 1051
aggcuggccc uacgggcact t

<210> 1052
<211> 21

21

21

21

21

21



<212>
<213>

<220>

<221>
<223>

<400>

TIHK
Homo sapiens

MCTOYHUK

/npuMedaHre=«0OnnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

1052

gugcccguag ggccagccut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1053

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Homo sapiens»

1053

gcuggcccua cgggcaccgt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1054

21

THK

Homo sapiens

VMCTOYHUMK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

1054

cggugcccgu agggccagct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1055

21

TIHK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0nucaHre OOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

1055

cuggcccuac gggcaccggt t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

1056

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

21

21

21

21



<400>

1056

ccggugcccg uagggccagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1057

21

TIHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

1057

ggcccuacgg gcaccggugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1058

21

TIHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

1058

caccggugcc cguagggcect t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1059

21

IOHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHme oOOBEeNMHEeHHOMW MOoJeKyJiel JHK/PHK:
Homo sapiens»

1059

ccacucauuc uuggcaggat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1060

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

1060

uccugccaag aaugaguggt t

<210>
<211>
<212>
<213>

1061

21

THK

Homo sapiens

21

21

21

21

21



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:

Homo sapiens»

1061

ccuacgggca ccggugaaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1062

21

THK

Homo sapiens

MCTOYHMK

/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJel JTHK/PHK:

Homo sapiens»

1062

auucaccggu gcccguaggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1063

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHue=«0nucaHue oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

1063

cuacgggcac cggugaauct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1064

21

IHK

Homo sapiens

MCTOYHUK

/npuMeudaHre=«0nnucaHre OOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:

Homo sapiens»

1064

gauucaccgg ugcccguagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1065

21

THK

Homo sapiens

VMCTOUYHUK

/npuMeuanmne=«0Onmucanmue obveIMHeHHOV MoJsiekyJsl IHK/PHK:

Homo sapiens»

1065

uacgggcacc ggugaaucct t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1066

21

IOHK

Homo sapiens

VICTOUHUK
/npuMedaHne=«0OnrucaHme oOOBEeOMHEeHHOMW MOoJeKyJisl JHK/PHK:
Homo sapiens»

1066

ggauucaccg gugcccguat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1067

21

THK

Homo sapiens

MCTOUYHUK
/nipuMedaHre=«0OnrucaHme oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:
Homo sapiens»

1067

acgggcaccg gugaauccat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1068

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHue oOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

1068

uggauucacc ggugcccgut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1069

21

IHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

1069

gcaccgguga auccaagugt t 21

<210>
<211>
<212>
<213>

<220>

1070

21

IHK

Homo sapiens



<221>
<223>

<400>

MCTOUHUK
/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

1070

cacuuggauu caccggugct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1071

21

TIHK

Homo sapiens

VICTOUYHUK
/npuMedaHre=«0nnucaHue oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

1071

caccggugaa uccaagugut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1072

21

IOHK

Homo sapiens

MCTOUYHUK
/npuMedaHne=«0Onrucanme oOOBENMHEHHOM MOoJeKyJisl JHK/PHK:
Homo sapiens»

1072

acacuuggau ucaccggugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1073

21

TIHK

Homo sapiens

MCTOUYHMUK
/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

1073

uguggccaug cauguguuct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1074

21

THK

Homo sapiens

VCTOUYHUK
/nipuMedaHre=«0OnucaHre oOOBENMHEHHOM MOoJeKyJiel JHK/PHK:
Homo sapiens»

1074

gaacacaugc auggccacat t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1075

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Homo sapiens»

1075

guggccaugc auguguucat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1076

21

IHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHre oOOBeNMHEeHHOM MoJeKyJs IHK/PHK:
Homo sapiens»

1076

ugaacacaug cauggccact t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1077

21

IHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeINMHEHHOM MOoJieKyJsl JHK/PHK:
Homo sapiens»

1077

gccaugcaug uguucagaat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1078

21

IOHK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

1078

uucugaacac augcauggct t 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

1079

21

THK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oO0BeOMHEeHHOM MOoJieKyJisl JHK/PHK:



<400>

Homo sapiens»

1079

uauuccacca cggcugucat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1080

21

THK

Homo sapiens

MCTOUYHUK
/nipuMedaHne=«0nrucaHmre oOOBEeNMHEeHHOM MOoJieKyJiel JTHK/PHK:
Homo sapiens»

1080

ugacagccgu gguggaauat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1081

21

THK

Homo sapiens

MCTOUYHMUK
/nipuMedaHre=«0nucaHue oOOBEeNMHEeHHOM MoJeKyJsl JTHK/PHK:
Homo sapiens»

1081

gucaucacca aucccaaggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1082

21

IHK

Homo sapiens

MCTOUHMUK
/npuMeudaHre=«0nnucaHre oOOBeNMHEeHHOM MOoJeKyJsl IHK/PHK:
Homo sapiens»

1082

ccuugggauu ggugaugact t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1083

21

IHK

Homo sapiens

VICTOUHUK
/npuMeudaHre=«0nnucaHre OOBEeINMHEHHOM MOoJeKyJs JIHK/PHK:
Homo sapiens»

1083

guccucugau ggucaaagut t

<210>
<211>

1084
21

21

21

21

21

21



<212>
<213>

<220>

<221>
<223>

<400>

TIHK
Homo sapiens

MCTOYHUK

/npuMedaHre=«0OnnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

1084

acuuugacca ucagaggact t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1085

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Homo sapiens»

1085

gauggucaaa guucuagaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1086

21

THK

Homo sapiens

VMCTOYHUMK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

1086

aucuagaacu uugaccauct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1087

21

TIHK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0nucaHre OOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

1087

augcuguccg aggcagucct t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

1088

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

21

21

21

21



<400>

1088

ggacugccuc

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1089
21
IHK
Homo

ggacagcaut t

sapiens

MCTOUYHUK

/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo

1089

sapiens»

ccgugcaugu guucagaaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1090
21
IHK
Homo

sapiens

MCTOYHUK

/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo

1090

sapiens»

uuucugaaca caugcacggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1091
21
IHK
Homo

sapliens

MCTOYHMK

/npuMedaHre=«0nucaHme oOOBEeNMHEeHHOMW MOoJeKyJiel JHK/PHK:

Homo

1091

sapliens»

agucuggaga gcugcauggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

ccaugcagcu cuccagacut t

<210>
<211>
<212>
<213>

1092
21
ITHK
Homo

sapiens

MCTOYHMK

/npuMedaHne=«0nrucaHme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Homo

1092

1093
21
IHK
Homo

sapiens»

sapiens

21

21

21

21

21



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:

Homo sapiens»

1093

caugggcuca caacugaggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1094

21

THK

Homo sapiens

MCTOYHMK

/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJel JTHK/PHK:

Homo sapiens»

1094

ccucaguugu gagcccaugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1095

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHue=«0nucaHue oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

1095

ucucaucguc ugcuccucct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1096

21

IHK

Homo sapiens

MCTOYHUK

/npuMeudaHre=«0nnucaHre OOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:

Homo sapiens»

1096

ggaggagcag acgaugagat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1097

21

THK

Homo sapiens

VMCTOUYHUK

/npuMeuanmne=«0Onmucanmue obveIMHeHHOV MoJsiekyJsl IHK/PHK:

Homo sapiens»

1097

ccccauucca ugagcaugct t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1098

21

IOHK

Homo sapiens

VICTOUHUK
/npuMedaHne=«0OnrucaHme oOOBEeOMHEeHHOMW MOoJeKyJisl JHK/PHK:
Homo sapiens»

1098

gcaugcucau ggaauggggt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1099

21

THK

Homo sapiens

MCTOUYHUK
/nipuMedaHre=«0OnrucaHme oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:
Homo sapiens»

1099

gccccuacuc cuauuccact t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1100

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHue oOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

1100

guggaauagg aguaggggct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1101

21

IHK

Homo sapiens

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

1101

cuauuccacc acggcuguct t 21

<210>
<211>
<212>
<213>

<220>

1102

21

IHK

Homo sapiens



<221>
<223>

<400>

MCTOUHUK
/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

1102

gacagccgug guggaauagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1103

21

TIHK

Homo sapiens

VICTOUYHUK
/npuMedaHre=«0nnucaHue oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

1103

cacggcuguc gucaccaaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1104

21

IOHK

Homo sapiens

MCTOUYHUK
/npuMedaHne=«0Onrucanme oOOBENMHEHHOM MOoJeKyJisl JHK/PHK:
Homo sapiens»

1104

auuggugacg acagccgugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1105

21

TIHK

Homo sapiens

MCTOUYHMUK
/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

1105

aggacgaggg augggauuut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1106

21

THK

Homo sapiens

VCTOUYHUK
/nipuMedaHre=«0OnucaHre oOOBENMHEHHOM MOoJeKyJiel JHK/PHK:
Homo sapiens»

1106

aaaucccauc ccucguccut t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1107

21

THK

Homo sapiens

VUCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Homo sapiens»

1107

ucaccucaua ugcuauguut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1108

21

IHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nucaHre oOOBeNMHEeHHOM MoJeKyJs IHK/PHK:
Homo sapiens»

1108

aacauagcau augaggugat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1109

21

IHK

Homo sapiens

VICTOUYHUK
/npuMedaHre=«0OnnucaHue oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

1109

ccucauaugc uauguuagat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1110

21

IOHK

Homo sapiens

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOM MOoJieKyJisl JHK/PHK:
Homo sapiens»

1110

ucuaacauag cauaugaggt t 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

1111

21

THK

Homo sapiens

VICTOYUHUK
/npuMedaHne=«0Onrucanme oO0BeOMHEeHHOM MOoJieKyJisl JHK/PHK:



<400>

Homo sapiens»

1111

auguuagaag uccaggcagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1112

21

THK

Homo sapiens

MCTOUYHUK
/nipuMedaHne=«0nrucaHmre oOOBEeNMHEeHHOM MOoJieKyJiel JTHK/PHK:
Homo sapiens»

1112

cugccuggac uucuaacaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1113

21

THK

Homo sapiens

MCTOUYHMUK
/nipuMedaHre=«0nucaHue oOOBEeNMHEeHHOM MoJeKyJsl JTHK/PHK:
Homo sapiens»

1113

ucugaggcug gcccuacggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1114

21

IHK

Homo sapiens

MCTOUHMUK
/npuMeudaHre=«0nnucaHre oOOBeNMHEeHHOM MOoJeKyJsl IHK/PHK:
Homo sapiens»

1114

ccguagggcc agccucagat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1115

21

IHK

Homo sapiens

VICTOUHUK
/npuMeudaHre=«0OnnucaHre OOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

1115

ggcccuacgg gcaccggugt t

<210>
<211>

1116
21

21

21

21

21

21



<212>
<213>

<220>

<221>
<223>

<400>

TIHK
Homo sapiens

MCTOYHUK

/npuMedaHre=«0OnnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

1116

caccggugcc cguagggcect t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1117

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Homo sapiens»

1117

gggcaccggu gaauccaagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1118

21

THK

Homo sapiens

VMCTOYHUMK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

1118

cuuggauuca ccggugccct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1119

21

TIHK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0nucaHre OOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

1119

ccaugcaugu guucagaaat t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

1120

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

21

21

21

21



<400>

1120

uuucugaaca caugcauggt t

<210>
<211>
<212>
<213>

<400>

1121

19

PHK

Rattus norvegicus

1121

guccucugau ggucaaagu

<210>
<211>
<212>
<213>

<400>

1122

19

PHK

Rattus norvegicus

1122

acuuugacca ucagaggac

<210>
<211>
<212>
<213>

<400>

1123

19

PHK

Rattus norvegicus

1123

uucuugcucu auaaaccgu

<210>
<211>
<212>
<213>

<400>

1124

19

PHK

Rattus norvegicus

1124

acgguuuaua gagcaagaa

<210>
<211>
<212>
<213>

<400>

1125

19

PHK

Rattus norvegicus

1125

cucuauaaac cguguuagc

<210>
<211>
<212>
<213>

<400>

1126

19

PHK

Rattus norvegicus

1126

gcuaacacgg uuuauagag

<210>
<211>
<212>
<213>

<400>

1127

19

PHK

Rattus norvegicus

1127

21

19

19

19

19

19

19



ucgccacuac accaucgca

<210>
<211>
<212>
<213>

<400>

1128

19

PHK

Rattus norvegicus

1128

ugcgauggug uaguggcga

<210>
<211>
<212>
<213>

<400>

1129

19

PHK

Rattus norvegicus

1129

ucuugcucua uaaaccgug

<210>
<211>
<212>
<213>

<400>

1130

19

PHK

Rattus norvegicus

1130

cacgguuuau agagcaaga

<210>
<211>
<212>
<213>

<400>

1131

19

PHK

Rattus norvegicus

1131

ugcucuauaa accguguua

<210>
<211>
<212>
<213>

<400>

1132

19

PHK

Rattus norvegicus

1132

uaacacgguu uauagagca

<210>
<211>
<212>
<213>

<400>

1133

19

PHK

Rattus norvegicus

1133

caguguucuu gcucuauaa

<210>
<211>
<212>
<213>

<400>

1134

19

PHK

Rattus norvegicus

1134

uuauagagca agaacacug

19

19

19

19

19

19

19

19



<210>
<211>
<212>
<213>

<400>

1135

19

PHK

Rattus norvegicus

1135

gcucuauaaa ccguguuag

<210>
<211>
<212>
<213>

<400>

1136

19

PHK

Rattus norvegicus

1136

cuaacacggu uuauagagc

<210>
<211>
<212>
<213>

<400>

1137

19

PHK

Rattus norvegicus

1137

ccuggaugcu guccgaggc

<210>
<211>
<212>
<213>

<400>

1138

19

PHK

Rattus norvegicus

1138

gccucggaca gcauccagg

<210>
<211>
<212>
<213>

<400>

1139

19

PHK

Rattus norvegicus

1139

ucugaugguc aaaguccug

<210>
<211>
<212>
<213>

<400>

1140

19

PHK

Rattus norvegicus

1140

caggacuuug accaucaga

<210>
<211>
<212>
<213>

<400>

1141

19

PHK

Rattus norvegicus

1141

cuggagagcu gcacgggcu

19

19

19

19

19

19

19



<210>
<211>
<212>
<213>

<400>

1142

19

PHK

Rattus norvegicus

1142

agcccgugca gcucuccag

<210>
<211>
<212>
<213>

<400>

1143

19

PHK

Rattus norvegicus

1143

ucuauaaaccCc guguuagca

<210>
<211>
<212>
<213>

<400>

1144

19

PHK

Rattus norvegicus

1144

ugcuaacacg guuuauaga

<210>
<211>
<212>
<213>

<400>

1145

19

PHK

Rattus norvegicus

1145

aacaguguuc uugcucuau

<210>
<211>
<212>
<213>

<400>

1146

19

PHK

Rattus norvegicus

1146

auagagcaag aacacuguu

<210>
<211>
<212>
<213>

<400>

1147

19

PHK

Rattus norvegicus

1147

cucugauggu caaaguccu

<210>
<211>
<212>
<213>

<400>

1148

19

PHK

Rattus norvegicus

1148

aggacuuuga ccaucagag

19

19

19

19

19

19

19



<210>
<211>
<212>
<213>

<400>

1149

19

PHK

Rattus norvegicus

1149

ugcuguccga ggcagcccu

<210>
<211>
<212>
<213>

<400>

1150

19

PHK

Rattus norvegicus

1150

agggcugccu cggacagca

<210>
<211>
<212>
<213>

<400>

1151

19

PHK

Rattus norvegicus

1151

gucuggagag cugcacggg

<210>
<211>
<212>
<213>

<400>

1152

19

PHK

Rattus norvegicus

1152

cccgugcagc ucuccagac

<210>
<211>
<212>
<213>

<400>

1153

19

PHK

Rattus norvegicus

1153

acaguguucu ugcucuaua

<210>
<211>
<212>
<213>

<400>

1154

19

PHK

Rattus norvegicus

1154

uauagagcaa gaacacugu

<210>
<211>
<212>
<213>

<400>

1155

19

PHK

Rattus norvegicus

1155

ccucugaugg ucaaagucc

<210>

1156

19

19

19

19

19

19

19



<211> 19
<212> PHK
<213> Rattus norvegicus

<400> 1156
ggacuuugac caucagagg

<210> 1157

<211> 19

<212> PHK

<213> Rattus norvegicus

<400> 1157
aguccuggau gcuguccga

<210> 1158

<211> 19

<212> PHK

<213> Rattus norvegicus

<400> 1158
ucggacagca uccaggacu

<210> 1159

<211> 19

<212> PHK

<213> Rattus norvegicus

<400> 1159
uugccucugg gaagaccgc

<210> 1160

<211> 19

<212> PHK

<213> Rattus norvegicus

<400> 1160
gcggucuucc cagaggcaa

<210> 1161

<211> 19

<212> PHK

<213> Rattus norvegicus

<400> 1161
uggagagcug cacgggcuc

<210> 1162

<211> 19

<212> PHK

<213> Rattus norvegicus

<400> 1162

gagcccguge agcucucca

<210> 1163
<211> 19

19

19

19

19

19

19

19



<212> PHK
<213> Rattus norvegicus

<400> 1163
gagagcugca cgggcucac

<210> 1164

<211> 19

<212> PHK

<213> Rattus norvegicus

<400> 1164
gugagcccgu gcagcucuc

<210> 1165

<211> 19

<212> PHK

<213> Rattus norvegicus

<400> 1165
gagcugcacg ggcucacca

<210> 1166

<211> 19

<212> PHK

<213> Rattus norvegicus

<400> 1166
uggugagccc gugcagcuc

<210> 1167

<211> 19

<212> PHK

<213> Rattus norvegicus

<400> 1167
uacaccaucg cagcccugc

<210> 1168

<211> 19

<212> PHK

<213> Rattus norvegicus

<400> 1168
gcagggcugc gauggugua

<210> 1169

<211> 19

<212> PHK

<213> Rattus norvegicus

<400> 1169
guccuggaug cuguccgag

<210> 1170
<211> 19
<212> PHK

19

19

19

19

19

19

19



<213>

Rattus norvegicus

<400> 1170

cucggacagc auccaggac 19

<210> 1171

<211> 19

<212> PHK

<213> Rattus norvegicus

<400> 1171

agagcugcac gggcucacc 19

<210> 1172

<211> 19

<212> PHK

<213> Rattus norvegicus

<400> 1172

ggugagcccg ugcagcucu 19

<210> 1173

<211> 21

<212> IHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npumMmedaHue=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IOHK/PHK:
Rattus norvegicus»

<220>

<221> mMomudmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBeCTHOEe MU IOpyToe

<400> 1173

guccucugau ggucaaagun n 21

<210> 1174

<211> 21

<212> IHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmedaHre=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IHHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdmMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 1174

acuuugacca ucagaggacn n 21



<210> 1175

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 1175

uucuugcucu auaaaccgun n 21

<210> 1176

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmedaHre=«0nmcaHue oOBEeIMHEHHOM MoJiekyJiel IHHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 1176

acgguuuaua gagcaagaan n 21

<210> 1177

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel INHK/PHK:
Rattus norvegicus»

<220>

<221> mMomudmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 1177

cucuauaaac cguguuagcn n 21

<210> 1178

<211> 21

<212> JHK

<213> Rattus norvegicus



<220>

<221> MCTOUHUK

<223> /npumMmeuaHue=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BEeCTHOEe WIM Ipyroe

<400> 1178

gcuaacacgg uuuauagagn n 21

<210> 1179

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmedvaHue=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BEeCTHOE MM IOpyIToe

<400> 1179

ucgccacuac accaucgcan n 21

<210> 1180

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmedaHue=«0nmcaHue oOBEIMHEHHOM MoJjiekyJiel IOHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BEeCTHOE MM IOpyToe

<400> 1180

ugcgauggug uaguggcgan n 21

<210> 1181

<211> 21

<212> IOHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:



<220>
<221>
<222>
<223>

<400>

Rattus norvegicus»

MOIMPMUUPOBAHHOE OCHOBAaHMUE
(20) ..(21)
a, ¢, t, g, HeM3BECTHOE WIM IOpyroe

1181

ucuugcucua uaaaccgugn n

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

1182

21

IOHK

Rattus norvegicus

VICTOYUHUK
/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Rattus norvegicus»

MOIMQMUUPOBAHHOE OCHOBAHMUE
(20) ..(21)
a, ¢, t, g, HeM3BECTHOE WIM IOpyroe

1182

cacgguuuau agagcaagan n

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

1183

21

IOHK

Rattus norvegicus

MCTOUYHUK
/npuMeyaHne=«0nucaume oOOBEeNMHEeHHOM MOoJieKyJiel JHK/PHK:
Rattus norvegicus»

MOIMQMUUPOBAHHOE OCHOBAaHUE
(20) ..(21)
a, ¢, t, g, HeM3BEeCTHOE WIM IOpyroe

1183

ugcucuauaa accguguuan n

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<220>

1184

21

THK

Rattus norvegicus

VMICTOYUHUK
/npuMeudaHne=«0Onrucanme oOOBEeOMHEeHHOM MOoJeKyJisl JHK/PHK:
Rattus norvegicus»

21

21

21



<221>

MOHM@MHMPOB&HHO@ OCHOBaHUe

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 1184

uaacacgguu uauagagcan n 21

<210> 1185

<211> 21

<212> IHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npmMedaHme=«OnmucaHue oOBEIMHEHHOV MoJekyJel IHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdmMUMPOBAHHOE OCHOBAaHMUE

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 1185

caguguucuu gcucuauaan n 21

<210> 1186

<211> 21

<212> IHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IOHK/PHK:
Rattus norvegicus»

<220>

<221> MomMOUUUPOBAHHOE OCHOBaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEeMBBeCTHOE MU IOpyToe

<400> 1186

uuauagagca agaacacugn n 21

<210> 1187

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmeuvaHme=«0OnmcaHue OOBEIMHEHHOM MoJjiekyJiel IHHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyIToe



<400>

1187

gCcucCuauaaa cCccguguuagn n

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

1188

21

TIHK

Rattus norvegicus

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Rattus norvegicus»

MOOUOMLMPOBaAHHOE OCHOBAaHME
(20)..(21)
a, ¢, t, g, HeM3BECTHOe WIM Jpyroe

1188

CuaacacCcgdu uuauagagcn n

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

1189

21

IHK

Rattus norvegicus

MCTOUYHUK
/npuMedaHue=«0nucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:
Rattus norvegicus»

MOIMQUUUPOBAHHOE OCHOBaHMUE
(20) ..(21)
a, ¢, t, g, HeusBeCTHOe WIM JpyToe

1189

ccuggaugcu guccgaggcn n

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

1190

21

IHK

Rattus norvegicus

MCTOUHMUK
/npuMeudaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJs IHK/PHK:
Rattus norvegicus»

MOOUOMLUMPOBaAHHOE OCHOBAaHME
(20) ..(21)
a, ¢, t, g, HEM3BECTHOe WIM Jpyroe

1190

gccucggaca gcauccaggn n

21

21

21

21



<210> 1191

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 1191

ucugaugguc aaaguccugn n 21

<210> 1192

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmedaHre=«0nmcaHue oOBEeIMHEHHOM MoJiekyJiel IHHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 1192

caggacuuug accaucagan n 21

<210> 1193

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel INHK/PHK:
Rattus norvegicus»

<220>

<221> mMomudmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 1193

cuggagagcu gcacgggcun n 21

<210> 1194

<211> 21

<212> JHK

<213> Rattus norvegicus



<220>

<221> MCTOUHUK

<223> /npumMmeuaHue=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BEeCTHOEe WIM Ipyroe

<400> 1194

agcccgugca gcucuccagn n 21

<210> 1195

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmedvaHue=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BEeCTHOE MM IOpyIToe

<400> 1195

ucuauaaacc guguuagcan n 21

<210> 1196

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmedaHue=«0nmcaHue oOBEIMHEHHOM MoJjiekyJiel IOHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BEeCTHOE MM IOpyToe

<400> 1196

ugcuaacacg guuuauagan n 21

<210> 1197

<211> 21

<212> IOHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:



<220>
<221>
<222>
<223>

<400>

Rattus norvegicus»

MOIMPMUUPOBAHHOE OCHOBAaHMUE
(20) ..(21)
a, ¢, t, g, HeM3BECTHOE WIM IOpyroe

1197

aacaguguuc uugcucuaun n

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

1198

21

IOHK

Rattus norvegicus

VICTOYUHUK
/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Rattus norvegicus»

MOIMQMUUPOBAHHOE OCHOBAHMUE
(20) ..(21)
a, ¢, t, g, HeM3BECTHOE WIM IOpyroe

1198

auagagcaag aacacuguun n

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

1199

21

IOHK

Rattus norvegicus

MCTOUYHUK
/npuMeyaHne=«0nucaume oOOBEeNMHEeHHOM MOoJieKyJiel JHK/PHK:
Rattus norvegicus»

MOIMQMUUPOBAHHOE OCHOBAaHUE
(20) ..(21)
a, ¢, t, g, HeM3BEeCTHOE WIM IOpyroe

1199

cucugauggu caaaguccun n

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<220>

1200

21

THK

Rattus norvegicus

VMICTOYUHUK
/npuMeudaHne=«0Onrucanme oOOBEeOMHEeHHOM MOoJeKyJisl JHK/PHK:
Rattus norvegicus»

21

21

21



<221>

MOHM@MHMPOB&HHO@ OCHOBaHUe

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 1200

aggacuuuga ccaucagagn n 21

<210> 1201

<211> 21

<212> IHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npmMedaHme=«OnmucaHue oOBEIMHEHHOV MoJekyJel IHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdmMUMPOBAHHOE OCHOBAaHMUE

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 1201

ugcuguccga ggcagcccun n 21

<210> 1202

<211> 21

<212> IHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IOHK/PHK:
Rattus norvegicus»

<220>

<221> MomMOUUUPOBAHHOE OCHOBaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEeMBBeCTHOE MU IOpyToe

<400> 1202

agggcugccu cggacagcan n 21

<210> 1203

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmeuvaHme=«0OnmcaHue OOBEIMHEHHOM MoJjiekyJiel IHHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyIToe



<400>

1203

gucuggagag cugcacgggn n

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

1204

21

TIHK

Rattus norvegicus

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Rattus norvegicus»

MOOUOMLMPOBaAHHOE OCHOBAaHME
(20)..(21)
a, ¢, t, g, HeM3BECTHOe WIM Jpyroe

1204

cccgugcagc ucuccagacn n

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

1205

21

IHK

Rattus norvegicus

MCTOUYHUK
/npuMedaHue=«0nucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:
Rattus norvegicus»

MOIMQUUUPOBAHHOE OCHOBaHMUE
(20) ..(21)
a, ¢, t, g, HeusBeCTHOe WIM JpyToe

1205

acaguguucu ugcucuauan n

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

1206

21

IHK

Rattus norvegicus

MCTOUHMUK
/npuMeudaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJs IHK/PHK:
Rattus norvegicus»

MOOUOMLUMPOBaAHHOE OCHOBAaHME
(20) ..(21)
a, ¢, t, g, HEM3BECTHOe WIM Jpyroe

1206

uauagagcCaa gaacacugun n

21

21

21

21



<210> 1207

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 1207

ccucugaugg ucaaaguccn n 21

<210> 1208

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmedaHre=«0nmcaHue oOBEeIMHEHHOM MoJiekyJiel IHHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdmMuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 1208

ggacuuugac caucagaggn n 21

<210> 1209

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel INHK/PHK:
Rattus norvegicus»

<220>

<221> mMomudmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyToe

<400> 1209

aguccuggau gcuguccgan n 21

<210> 1210

<211> 21

<212> JHK

<213> Rattus norvegicus



<220>

<221> MCTOUHUK

<223> /npumMmeuaHue=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BEeCTHOEe WIM Ipyroe

<400> 1210

ucggacagca uccaggacun n 21

<210> 1211

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmedvaHue=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BEeCTHOE MM IOpyIToe

<400> 1211

uugccucugg gaagaccgcn n 21

<210> 1212

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmedaHue=«0nmcaHue oOBEIMHEHHOM MoJjiekyJiel IOHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdmuUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HeM3BEeCTHOE MM IOpyToe

<400> 1212

gcggucuucc cagaggcaan n 21

<210> 1213

<211> 21

<212> IOHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0OnmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:



<220>
<221>
<222>
<223>

<400>

Rattus norvegicus»

MOIMPMUUPOBAHHOE OCHOBAaHMUE
(20) ..(21)
a, ¢, t, g, HeM3BECTHOE WIM IOpyroe

1213

uggagagcug cacgggcucn n

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

1214

21

IOHK

Rattus norvegicus

VICTOYUHUK
/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Rattus norvegicus»

MOIMQMUUPOBAHHOE OCHOBAHMUE
(20) ..(21)
a, ¢, t, g, HeM3BECTHOE WIM IOpyroe

1214

gagcccguge agcucuccan n

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

1215

21

IOHK

Rattus norvegicus

MCTOUYHUK
/npuMedaHre=«0nrucanme oOOBEeOMHEeHHOMW MOoJeKyJiel JHK/PHK:
Rattus norvegicus»

MOIMQMUUPOBAHHOE OCHOBAaHUE
(20) ..(21)
a, ¢, t, g, HeM3BEeCTHOE WIM IOpyroe

1215

gagagcugca cgggcucacn n

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<220>

1216

21

THK

Rattus norvegicus

VMICTOYUHUK
/npuMeudaHne=«0Onrucanme oOOBEeOMHEeHHOM MOoJeKyJisl JHK/PHK:
Rattus norvegicus»

21

21

21



<221>

MOHM@MHMPOB&HHO@ OCHOBaHUe

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyToe

<400> 1216

gugagcccgu gcagcucucn n 21

<210> 1217

<211> 21

<212> IHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npmMedaHme=«OnmucaHue oOBEIMHEHHOV MoJekyJel IHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdmMUMPOBAHHOE OCHOBAaHMUE

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WM IOpyIToe

<400> 1217

gagcugcacg ggcucaccan n 21

<210> 1218

<211> 21

<212> IHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IOHK/PHK:
Rattus norvegicus»

<220>

<221> MomMOUUUPOBAHHOE OCHOBaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEeMBBeCTHOE MU IOpyToe

<400> 1218

uggugagccc gugcagcucn n 21

<210> 1219

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmeuvaHme=«0OnmcaHue OOBEIMHEHHOM MoJjiekyJiel IHHK/PHK:
Rattus norvegicus»

<220>

<221> mMommdMUMPOBAHHOE OCHOBAaHME

<222> (20)..(21)

<223> a, ¢, t, g, HEMBBECTHOE WU IOpyIToe



<400>

1219

uacaccaucg cagcccugcn n

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

1220

21

TIHK

Rattus norvegicus

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Rattus norvegicus»

MOOUOMLMPOBaAHHOE OCHOBAaHME
(20)..(21)
a, ¢, t, g, HeM3BECTHOe WIM Jpyroe

1220

gcagggcugc gaugguguan n

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

1221

21

IHK

Rattus norvegicus

MCTOUYHUK
/npuMedaHue=«0nucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:
Rattus norvegicus»

MOIMQUUUPOBAHHOE OCHOBaHMUE
(20) ..(21)
a, ¢, t, g, HeusBeCTHOe WIM JpyToe

1221

guccuggaug cuguccgagn n

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

1222

21

IHK

Rattus norvegicus

MCTOUHMUK
/npuMeudaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJs IHK/PHK:
Rattus norvegicus»

MOOUOMLUMPOBaAHHOE OCHOBAaHME
(20) ..(21)
a, ¢, t, g, HEM3BECTHOe WIM Jpyroe

1222

cucggacagc auccaggacn n

21

21

21

21



<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

1223

21

THK

Rattus norvegicus

VCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Rattus norvegicus»

MOIMOMLMPOBAHHOE OCHOBAHUE
(20)..(21)
a, ¢, t, g, HEM3BECTHOe WIM JOpyroe

1223

agagcugcac gggcucaccn n

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

1224

21

THK

Rattus norvegicus

VUCTOUYHUK
/nipuMedaHre=«0OnucaHmue oOOBEeNMHEeHHOM MoJiekyJel JTHK/PHK:
Rattus norvegicus»

MOOUOMLUMPOBAHHOE OCHOBAaHME
(20) ..(21)
a, ¢, t, g, HEM3BECTHOe WIM JOpyroe

1224

ggugagcccg ugcagcucun n

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1225

21

TIHK

Rattus norvegicus

VCTOYHUK
/nipuMedaHre=«0nucaHue oOOBENMHEHHOM MoJieKyJsl IHK/PHK:
Rattus norvegicus»

1225

guccucugau ggucaaagut t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

1226

21

IHK

Rattus norvegicus

MCTOUHUK
/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJs IHK/PHK:
Rattus norvegicus»

21

21

21



<400>

1226

acuuugacca ucagaggact t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1227

21

TIHK

Rattus norvegicus

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Rattus norvegicus»

1227

uucuugcucu auaaaccgut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1228

21

TIHK

Rattus norvegicus

VCTOYHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Rattus norvegicus»

1228

acgguuuaua gagcaagaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1229

21

IOHK

Rattus norvegicus

MCTOUYHUK
/npuMedaHre=«0nucaHme oOOBEeNMHEeHHOMW MOoJeKyJiel JHK/PHK:
Rattus norvegicus»

1229

cucuauaaac cguguuagct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1230

21

THK

Rattus norvegicus

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Rattus norvegicus»

1230

gcuaacacgg uuuauagagt t

<210>
<211>
<212>
<213>

1231

21

THK

Rattus norvegicus

21

21

21

21

21



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:

Rattus norvegicus»

1231

ucgccacuac accaucgcat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1232

21

THK

Rattus norvegicus

MCTOYHMK

/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJel JTHK/PHK:

Rattus norvegicus»

1232

ugcgauggug uaguggcgat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1233

21

IHK

Rattus norvegicus

MCTOUYHUK

/npuMeudaHue=«0nucaHue oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Rattus norvegicus»

1233

ucuugcucua uaaaccgugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1234

21

IHK

Rattus norvegicus

MCTOYHUK

/npuMeudaHre=«0nnucaHre OOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:

Rattus norvegicus»

1234

cacgguuuau agagcaagat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1235

21

THK

Rattus norvegicus

VMCTOUYHUK

/npuMeuanmne=«0Onmucanmue obveIMHeHHOV MoJsiekyJsl IHK/PHK:

Rattus norvegicus»

1235

ugcucuauvaa accguguuat t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1236

21

IOHK

Rattus norvegicus

VICTOUHUK
/npuMedaHne=«0OnrucaHme oOOBEeOMHEeHHOMW MOoJeKyJisl JHK/PHK:
Rattus norvegicus»

1236

uaacacgguu uauagagcat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1237

21

THK

Rattus norvegicus

MCTOUYHUK
/nipuMedaHre=«0OnrucaHme oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:
Rattus norvegicus»

1237

caguguucuu gcucuauaat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1238

21

THK

Rattus norvegicus

VCTOYHUK
/nipuMedaHre=«0nucaHue oOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Rattus norvegicus»

1238

uuauagagca agaacacugt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1239

21

IHK

Rattus norvegicus

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Rattus norvegicus»

1239

gcucuauaaa ccguguuagt t 21

<210>
<211>
<212>
<213>

<220>

1240

21

ITHK

Rattus norvegicus



<221> MCTOUYHUK
<223> /npumMmedaHue=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IHHK/PHK:
Rattus norvegicus»

<400> 1240
cuaacacggu uuauagagct t

<210> 1241

<211> 21

<212> IIHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npmMedaHre=«OnmucaHue oOOBEeOAMHEHHOM MoOJekyJu JITHK/PHK:
Rattus norvegicus»

<400> 1241
ccuggaugcu guccgaggct t

<210> 1242

<211> 21

<212> JIOHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Rattus norvegicus»

<400> 1242
gccucggaca gcauccaggt t

<210> 1243

<211> 21

<212> IHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmedaHre=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Rattus norvegicus»

<400> 1243
ucugaugguc aaaguccugt t

<210> 1244

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0nmcaHue oOOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Rattus norvegicus»

<400> 1244
caggacuuug accaucagat t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1245

21

THK

Rattus norvegicus

VCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Rattus norvegicus»

1245

cuggagagcu gcacgggcut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1246

21

IHK

Rattus norvegicus

MCTOUYHUK
/npuMedaHre=«0nucaHre oOOBeNMHEeHHOM MoJeKyJs IHK/PHK:
Rattus norvegicus»

1246

agcccgugca gcucuccagt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1247

21

IHK

Rattus norvegicus

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeINMHEHHOM MOoJieKyJsl JHK/PHK:
Rattus norvegicus»

1247

ucuauaaacc guguuagcat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1248

21

IOHK

Rattus norvegicus

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOM MOoJieKyJisl JHK/PHK:
Rattus norvegicus»

1248

ugcuaacacg guuuauagat t 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

1249

21

THK

Rattus norvegicus

VICTOYUHUK
/npuMedaHne=«0Onrucanme oO0BeOMHEeHHOM MOoJieKyJisl JHK/PHK:



Rattus norvegicus»

<400> 1249
aacaguguuc uugcucuaut t

<210> 1250

<211> 21

<212> IHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npumMmeuaHue=«0nmcaHmue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Rattus norvegicus»

<400> 1250
auagagcaag aacacuguut t

<210> 1251

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Rattus norvegicus»

<400> 1251
cucugauggu caaaguccut t

<210> 1252

<211> 21

<212> IHK

<213> Rattus norvegicus

<220>

<221> MCTOUYHUK

<223> /npumMmedaHue=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Rattus norvegicus»

<400> 1252
aggacuuuga ccaucagagt t

<210> 1253

<211> 21

<212> IHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IHK/PHK:
Rattus norvegicus»

<400> 1253

ugcuguccga ggcagcccut t

<210> 1254
<211> 21

21

21

21

21

21



<212>
<213>

<220>

<221>
<223>

<400>

TIHK
Rattus norvegicus

MCTOYHUK

/npuMedaHre=«0OnnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Rattus norvegicus»

1254

agggcugccu cggacagcat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1255

21

IOHK

Rattus norvegicus

MCTOYHMK

/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Rattus norvegicus»

1255

gucuggagag cugcacgggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1256

21

THK

Rattus norvegicus

VMCTOYHUMK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Rattus norvegicus»

1256

cccgugcagce ucuccagact t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1257

21

TIHK

Rattus norvegicus

MCTOYHUK

/nipuMedaHre=«0nucaHre OOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Rattus norvegicus»

1257

acaguguucu ugcucuauat t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

1258

21

IHK

Rattus norvegicus

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Rattus norvegicus»

21

21

21

21



<400>

1258

uauvagagcaa gaacacugut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1259

21

TIHK

Rattus norvegicus

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Rattus norvegicus»

1259

ccucugaugg ucaaagucct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1260

21

TIHK

Rattus norvegicus

VCTOYHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Rattus norvegicus»

1260

ggacuuugac caucagaggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1261

21

IOHK

Rattus norvegicus

MCTOUYHUK
/npuMedaHre=«0nucaHme oOOBEeNMHEeHHOMW MOoJeKyJiel JHK/PHK:
Rattus norvegicus»

1261

aguccuggau gcuguccgat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1262

21

THK

Rattus norvegicus

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Rattus norvegicus»

1262

ucggacagca uccaggacut t

<210>
<211>
<212>
<213>

1263

21

THK

Rattus norvegicus

21

21

21

21

21



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:

Rattus norvegicus»

1263

uugccucugg gaagaccgct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1264

21

THK

Rattus norvegicus

MCTOYHMK

/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJel JTHK/PHK:

Rattus norvegicus»

1264

gcggucuucc cagaggcaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1265

21

IHK

Rattus norvegicus

MCTOUYHUK

/npuMeudaHue=«0nucaHue oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Rattus norvegicus»

1265

uggagagcug cacgggcuct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1266

21

IHK

Rattus norvegicus

MCTOYHUK

/npuMeudaHre=«0nnucaHre OOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:

Rattus norvegicus»

1266

gagcccgugce agcucuccat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1267

21

THK

Rattus norvegicus

VMCTOUYHUK

/npuMeuanmne=«0Onmucanmue obveIMHeHHOV MoJsiekyJsl IHK/PHK:

Rattus norvegicus»

1267

gagagcugca cgggcucact t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1268

21

IOHK

Rattus norvegicus

VICTOUHUK
/npuMedaHne=«0OnrucaHme oOOBEeOMHEeHHOMW MOoJeKyJisl JHK/PHK:
Rattus norvegicus»

1268

gugagcccgu gcagcucuct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1269

21

THK

Rattus norvegicus

MCTOUYHUK
/nipuMedaHre=«0OnrucaHme oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:
Rattus norvegicus»

1269

gagcugcacg ggcucaccat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1270

21

THK

Rattus norvegicus

VCTOYHUK
/nipuMedaHre=«0nucaHue oOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Rattus norvegicus»

1270

uggugagccc gugcagcuct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1271

21

IHK

Rattus norvegicus

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Rattus norvegicus»

1271

uacaccaucg cagcccugct t 21

<210>
<211>
<212>
<213>

<220>

1272

21

ITHK

Rattus norvegicus



<221> MCTOUYHUK
<223> /npumMmedaHue=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IHHK/PHK:
Rattus norvegicus»

<400> 1272
gcagggcugc gaugguguat t

<210> 1273

<211> 21

<212> IIHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npmMedaHre=«OnmucaHue oOOBEeOAMHEHHOM MoOJekyJu JITHK/PHK:
Rattus norvegicus»

<400> 1273
guccuggaug cuguccgagt t

<210> 1274

<211> 21

<212> JIOHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Rattus norvegicus»

<400> 1274
cucggacagc auccaggact t

<210> 1275

<211> 21

<212> IHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmedaHre=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Rattus norvegicus»

<400> 1275
agagcugcac gggcucacct t

<210> 1276

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0nmcaHue oOOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Rattus norvegicus»

<400> 1276
ggugagcccg ugcagcucut t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1277

21

THK

Rattus norvegicus

VCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Rattus norvegicus»

1277

guccucugau ggucaaagut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1278

21

IHK

Rattus norvegicus

MCTOUYHUK
/npuMedaHre=«0nucaHre oOOBeNMHEeHHOM MoJeKyJs IHK/PHK:
Rattus norvegicus»

1278

acuuugacca ucagaggact t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1279

21

IHK

Rattus norvegicus

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeINMHEHHOM MOoJieKyJsl JHK/PHK:
Rattus norvegicus»

1279

uucuugcucu auaaaccgut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1280

21

IOHK

Rattus norvegicus

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOM MOoJieKyJisl JHK/PHK:
Rattus norvegicus»

1280

acgguuuaua gagcaagaat t 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

1281

21

THK

Rattus norvegicus

VICTOYUHUK
/npuMedaHne=«0Onrucanme oO0BeOMHEeHHOM MOoJieKyJisl JHK/PHK:



Rattus norvegicus»

<400> 1281
cucuauaaac cguguuagct t

<210> 1282

<211> 21

<212> IHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npumMmeuaHue=«0nmcaHmue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Rattus norvegicus»

<400> 1282
gcuaacacgg uuuauagagt t

<210> 1283

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Rattus norvegicus»

<400> 1283
ucgccacuac accaucgcat t

<210> 1284

<211> 21

<212> IHK

<213> Rattus norvegicus

<220>

<221> MCTOUYHUK

<223> /npumMmedaHue=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Rattus norvegicus»

<400> 1284
ugcgauggug uaguggcgat t

<210> 1285

<211> 21

<212> IHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IHK/PHK:
Rattus norvegicus»

<400> 1285

ucuugcucua uaaaccgugt t

<210> 1286
<211> 21

21

21

21

21

21



<212>
<213>

<220>

<221>
<223>

<400>

TIHK
Rattus norvegicus

MCTOYHUK

/npuMedaHre=«0OnnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Rattus norvegicus»

1286

cacgguuuau agagcaagat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1287

21

IOHK

Rattus norvegicus

MCTOYHMK

/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Rattus norvegicus»

1287

ugcucuauvaa accguguuat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1288

21

THK

Rattus norvegicus

VMCTOYHUMK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Rattus norvegicus»

1288

uaacacgguu uauagagcat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1289

21

TIHK

Rattus norvegicus

MCTOYHUK

/nipuMedaHre=«0nucaHre OOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Rattus norvegicus»

1289

caguguucuu gcucuauaat t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

1290

21

IHK

Rattus norvegicus

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Rattus norvegicus»

21

21

21

21



<400>

1290

uuauagagca agaacacugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1291

21

TIHK

Rattus norvegicus

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Rattus norvegicus»

1291

gcucuauaaa ccguguuagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1292

21

TIHK

Rattus norvegicus

VCTOYHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Rattus norvegicus»

1292

cuaacacggu uuauagagct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1293

21

IOHK

Rattus norvegicus

MCTOUYHUK
/npuMedaHre=«0nucaHme oOOBEeNMHEeHHOMW MOoJeKyJiel JHK/PHK:
Rattus norvegicus»

1293

ccuggaugcu guccgaggct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1294

21

THK

Rattus norvegicus

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Rattus norvegicus»

1294

gccucggaca gcauccaggt t

<210>
<211>
<212>
<213>

1295

21

THK

Rattus norvegicus

21

21

21

21

21



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0OnnucaHmre oOOBEeNMHEeHHOMW MOoJeKyJiel JTHK/PHK:

Rattus norvegicus»

1295

ucugaugguc aaaguccugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1296

21

THK

Rattus norvegicus

MCTOYHMK

/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJel JTHK/PHK:

Rattus norvegicus»

1296

caggacuuug accaucagat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1297

21

IHK

Rattus norvegicus

MCTOUYHUK

/npuMeudaHue=«0nucaHue oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Rattus norvegicus»

1297

cuggagagcu gcacgggcut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1298

21

IHK

Rattus norvegicus

MCTOYHUK

/npuMeudaHre=«0nnucaHre OOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:

Rattus norvegicus»

1298

agcccgugca gcucuccagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1299

21

THK

Rattus norvegicus

VMCTOUYHUK

/npuMeuanmne=«0Onmucanmue obveIMHeHHOV MoJsiekyJsl IHK/PHK:

Rattus norvegicus»

1299

ucuauaaacc guguuagcat t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1300

21

IOHK

Rattus norvegicus

VICTOUHUK
/npuMedaHne=«0OnrucaHme oOOBEeOMHEeHHOMW MOoJeKyJisl JHK/PHK:
Rattus norvegicus»

1300

ugcuaacacg guuuauagat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1301

21

THK

Rattus norvegicus

MCTOUYHUK
/nipuMedaHre=«0OnrucaHme oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:
Rattus norvegicus»

1301

aacaguguuc uugcucuaut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1302

21

THK

Rattus norvegicus

VCTOYHUK
/nipuMedaHre=«0nucaHue oOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Rattus norvegicus»

1302

auagagcaag aacacuguut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1303

21

IHK

Rattus norvegicus

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:
Rattus norvegicus»

1303

cucugauggu caaaguccut t 21

<210>
<211>
<212>
<213>

<220>

1304

21

ITHK

Rattus norvegicus



<221> MCTOUYHUK
<223> /npumMmedaHue=«0OnmcaHue oOBEeIMHEHHOM MoJiekyJiel IHHK/PHK:
Rattus norvegicus»

<400> 1304
aggacuuuga ccaucagagt t

<210> 1305

<211> 21

<212> IIHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npmMedaHre=«OnmucaHue oOOBEeOAMHEHHOM MoOJekyJu JITHK/PHK:
Rattus norvegicus»

<400> 1305
ugcuguccga ggcagcccut t

<210> 1306

<211> 21

<212> JIOHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHme OOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Rattus norvegicus»

<400> 1306
agggcugccu cggacagcat t

<210> 1307

<211> 21

<212> IHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmedaHre=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Rattus norvegicus»

<400> 1307
gucuggagag cugcacgggt t

<210> 1308

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmeuaHne=«0nmcaHue oOOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
Rattus norvegicus»

<400> 1308
cccgugcagc ucuccagact t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1309

21

THK

Rattus norvegicus

VCTOUYHUK
/npuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJieKyJel JTHK/PHK:
Rattus norvegicus»

1309

acaguguucu ugcucuauat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1310

21

IHK

Rattus norvegicus

MCTOUYHUK
/npuMedaHre=«0nucaHre oOOBeNMHEeHHOM MoJeKyJs IHK/PHK:
Rattus norvegicus»

1310

uauagagcaa gaacacugut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1311

21

IHK

Rattus norvegicus

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeINMHEHHOM MOoJieKyJsl JHK/PHK:
Rattus norvegicus»

1311

ccucugaugg ucaaagucct t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1312

21

IOHK

Rattus norvegicus

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOM MOoJieKyJisl JHK/PHK:
Rattus norvegicus»

1312

ggacuuugac caucagaggt t 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

1313

21

THK

Rattus norvegicus

VICTOYUHUK
/npuMedaHne=«0Onrucanme oO0BeOMHEeHHOM MOoJieKyJisl JHK/PHK:



Rattus norvegicus»

<400> 1313
aguccuggau gcuguccgat t

<210> 1314

<211> 21

<212> IHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npumMmeuaHue=«0nmcaHmue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Rattus norvegicus»

<400> 1314
ucggacagca uccaggacut t

<210> 1315

<211> 21

<212> JHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Rattus norvegicus»

<400> 1315
uugccucugg gaagaccgct t

<210> 1316

<211> 21

<212> IHK

<213> Rattus norvegicus

<220>

<221> MCTOUYHUK

<223> /npumMmedaHue=«0OnmcaHue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Rattus norvegicus»

<400> 1316
gcggucuucc cagaggcaat t

<210> 1317

<211> 21

<212> IHK

<213> Rattus norvegicus

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IHK/PHK:
Rattus norvegicus»

<400> 1317
uggagagcug cacgggcuct t

<210> 1318
<211> 21

21

21

21

21

21



<212>
<213>

<220>

<221>
<223>

<400>

TIHK
Rattus norvegicus

MCTOYHUK

/npuMedaHre=«0OnnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Rattus norvegicus»

1318

gagcccgugce agcucuccat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1319

21

IOHK

Rattus norvegicus

MCTOYHMK

/npuMedaHre=«0nrucanme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:

Rattus norvegicus»

1319

gagagcugca cgggcucact t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1320

21

THK

Rattus norvegicus

VMCTOYHUMK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Rattus norvegicus»

1320

gugagcccgu gcagcucuct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1321

21

TIHK

Rattus norvegicus

MCTOYHUK

/nipuMedaHre=«0nucaHre OOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Rattus norvegicus»

1321

gagcugcacg ggcucaccat t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

1322

21

IHK

Rattus norvegicus

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Rattus norvegicus»

21

21

21

21



<400>

1322

uggugagccc gugcagcuct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1323

21

TIHK

Rattus norvegicus

MCTOUHUK
/npuMeudaHre=«0nnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:
Rattus norvegicus»

1323

uacaccaucg cagcccugct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1324

21

TIHK

Rattus norvegicus

VCTOYHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Rattus norvegicus»

1324

gcagggcugc gaugguguat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1325

21

IOHK

Rattus norvegicus

MCTOUYHUK
/npuMedaHre=«0nucaHme oOOBEeNMHEeHHOMW MOoJeKyJiel JHK/PHK:
Rattus norvegicus»

1325

guccuggaug cuguccgagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1326

21

THK

Rattus norvegicus

VUCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEeHHOM MOoJieKyJisl JHK/PHK:
Rattus norvegicus»

1326

cucggacagc auccaggact t

<210>
<211>
<212>
<213>

1327

21

THK

Rattus norvegicus

21

21

21

21

21



<220>

<221> MCTOUHUK
<223> /npumMmeuaHue=«0nmcaHmue oOOBEIMHEHHOM MoJiekyJiel IHK/PHK:
Rattus norvegicus»

<400> 1327

agagcugcac gggcucacct t

<210> 1328
<211> 21

<212> JIHK
<213>

<220>
<221>
<223>

MCTOUHUK
/nipuMedaHre=«0nrucaHre oOOBEeNMHEeHHOM MOoJeKyJel JTHK/PHK:

Rattus norvegicus

Rattus norvegicus»

<400> 1328

ggugagcccg ugcagcucut t

<210> 1329
<211> 650
<212> IHK
<213> Homo

<400> 1329
acagaagtcc

ctggactggt
tgatggtcaa
tgttcagaaa
ctggagagct
aaatagacac
aggtggtatt
gcccctacte
ctccagtgga
actaaagcag
attcctgtga
<210> 1330

<211> 595
<212> JHK

sapiens

actcattctt
atttgtgtct
agttctagat
ggctgctgat
gcatgggctc
caaatcttac
cacagccaac
ctattccacc
cctgaaggac
tgttttcacc

aaggcacttt

ggcaggatgg

gaggctggcc

gctgtccgag

gacacctggg

acaactgagg

tggaaggcac

gactccggcc

acggctgtceg

gagggatggg

tcatatgcta

tcattccaaa

<213> Rattus norvegicus

<400> 1330

cttctcatcg

ctacgggcac

gcagtcctgce

agccatttgce

aggaatttgt

ttggcatctc

cccgcecgcecta

tcaccaatcc

atttcatgta

tgttagaagt

aaaaaaaaaa

tctgctectce

cggtgaatcc

catcaatgtg

ctctgggaaa

agaagggata

cccattccat

caccattgcc

caaggaatga

accaagagta

ccaggcagag

aaaaaaaaaa

ctctgcecttg

aagtgtcctc

gccgtgecatg

accagtgagt

tacaaagtgg

gagcatgcag

gccctgcectga

gggacttctc

ttccattttt

acaataaaac

cctgacagga tggcttccct tcgcecctgttce ctcecctctgec tcgctggact gatatttgcecg

tctgaagctg gcecctggggg tgctggagaa tccaagtgtce ctcectgatggt caaagtcctg

gatgctgtcc gaggcagccc tgctgtcgat gtggccgtga aagtgttcaa aaggactgca

21

21

60

120

180

240

300

360

420

480

540

600

650

60

120

180



gacggaagct
ctcaccacag
tactggaagg
aatgactctg
accactgctg
ttgccaaagc
agcaactcgg
<210> 1331
<211> 938

<212> JHK

<213> Homo

<400> 1331
gttgactaag

cctagctcag
actcattctt
atttgtgtct
agttctagat
ggctgctgat
gcatgggctc
caaatcttac
cacagccaac
ctattccacc
cctgaaggac
tgttttcacc
aaggcacttt
aaaaagagaa
cgctaggaga
gcagccatta
<210> 1332
<211> 21

<212> JHK
<213> Homo
<220>
<221>

<223>
Homo

gggagccgtt
atgagaagtt
ctcttggcat
gtcatcgcca
tcgtcagtaa
agtagctccce

gaagatgccg

sapiens

tcaataatca
gagaagtgag
ggcaggatgg
gaggctggcc
gctgtccgag
gacacctggg
acaactgagg
tggaaggcac
gactccggcc
acggctgtceg
gagggatggg
tcatatgcta
tcattccact
tcaaaatttt
gatccaaatt

aaaagacaca

sapiens

MCTOUHUK
/nipuMedaHre=«0nrucaHre OOBENMHEeHHOM MoJeKyJsl JTHK/PHK:

sapiens»

tgcctctggg

cacggaaggyg

ttccececattce

ctacaccatc

cccccagaac

atttgtactg

tgaaacgttc

gaatcagcag

tataaaagcc

cttctcatcg

ctacgggcac

gcagtcctgce

agccatttgce

aggaatttgt

ttggcatctc

cccgceccecgcecta

tcaccaatcc

atttcatgta

togttagaagt

ttaacttgat

acaaagaatc

tccattgtct

ttctgtaaaa

aagaccgccg

gtgtacaggg

catgaatacg

gcagccctge

tgagggaccc

aaacagtgtt

ttattaaacc

gtttgcagtc

ccaggctggg

tctgectcecete

cggtgaatcc

catcaatgtg

ctctgggaaa

agaagggata

cccattccat

caccattgcc

caaggaatga

accaagagta

ccaggcagag

tttttaaatt

aaaggaattc

tgcaagcaaa

daaaaaaa

agtctggaga

tagaactgga

cagaggtggt

tcagcccecgta

agcccacgag

cttgctctat

acctttattt

agattggcag

agcagccatc

ctctgccttg

aagtgtcctc

gccgtgcatg

accagtgagt

tacaaagtgg

gagcatgcag

gccctgcectga

gggacttctc

ttccattttt

acaataaaac

cccttattgt

tagaaagtat

gcacgtatta

gctgcacggg

caccaaatca

tttcacagcc

ctcctacagce

gaccaagatc

aaaccgtgtt

cattc

ggataagcag

acagaagtcc

ctggactggt

tgatggtcaa

tgttcagaaa

ctggagagct

aaatagacac

aggtggtatt

gcccctacte

ctccagtgga

actaaagcag

attcctgtga

ccctteccaaa

ctgggcagaa

aatatgatct

240

300

360

420

480

540

595

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

938



<400> 1332
gggauuucau guaaccaagt t

<210> 1333

<211> 21

<212> JHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHune=«0nmcaHue oOBEIMHEHHOM MoJiekyJiel IHHK/PHK:
Homo sapiens»

<400> 1333
cuugguuaca ugaaauccct t

<210> 1334

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUYHUK

<223> /npumMmedanre=«0OnmcaHue oOBLeIMHEHHOM MoJiekyJiel IOHK/PHK:
Homo sapiens»

<400> 1334
ggauuucaug uaaccaagat t

<210> 1335

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npuMmedaHme=«0OnmcaHue OOBEIMHEHHOM MojekyJel IHK/PHK:
Homo sapiens»

<400> 1335
ucuugguuac augaaaucct t

<210> 1336

<211> 21

<212> IHK

<213> Homo sapiens

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmMcaHmue OOBEIMHEHHOMV MoJiekyJiel IHK/PHK:
Homo sapiens»

<400> 1336
gauuucaugu aaccaagagt t

<210> 1337
<211> 21
<212> [HK

21

21

21

21

21



<213>
<220>

<221>
<223>

<400>

Homo sapiens

VMCTOYHMK

/npuMedaHne=«0Onrucanme oOOBeOMHEeHHOMW MOoJeKyJisl JHK/PHK:

Homo sapiens»

1337

cucuugguua caugaaauct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1338

21

THK

Homo sapiens

MCTOYHMK

/nipuMedaHre=«0nrucaHmre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

1338

auuucaugua accaagagut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1339

21

THK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJeKyJel JHK/PHK:

Homo sapiens»

1339

acucuugguu acaugaaaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1340

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnnucaHre oOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

1340

uuucauguaa ccaagaguat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1341

21

IHK

Homo sapiens

VMCTOUYHUK

/npuMedaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

1341

21

21

21

21



uacucuuggu uacaugaaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1342

21

TIHK

Homo sapiens

VICTOUYHUK
/npuMedaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

1342

uucauguaac caagaguaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1343

21

IOHK

Homo sapiens

VICTOUHUK
/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOM MOoJeKyJisl JHK/PHK:
Homo sapiens»

1343

auacucuugg uuacaugaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1344

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHmre oOOBEeNMHEeHHOM MoJieKyJsl JHK/PHK:
Homo sapiens»

1344

ucauguaacc aagaguauut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1345

21

THK

Homo sapiens

MCTOUYHMUK
/nipuMeudaHre=«0nrucaHre oOOBENMHEHHOM MoJeKyJsl JTHK/PHK:
Homo sapiens»

1345

aauacucuug guuacaugat t

<210>
<211>
<212>
<213>

1346

21

IHK

Homo sapiens

21

21

21

21

21



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

1346

cauguaacca agaguauuct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1347

21

TIHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOBbeNMHEeHHOM MoJeKyJs IHK/PHK:

Homo sapiens»

1347

gaauacucuu gguuacaugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1348

21

TIHK

Homo sapiens

MCTOYHUK

/npuMeudaHre=«0nnucaHre OOBEeOMHEHHOM MOoJieKyJsl JHK/PHK:

Homo sapiens»

1348

auguaaccaa gaguauucct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1349

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHne=«0nrucanme oOOBENMHEHHOMW MOoJieKyJisl JHK/PHK:

Homo sapiens»

1349

ggaauacucu ugguuacaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1350

21

THK

Homo sapiens

MCTOYHMK

/npuMeudanmne=«Onmcanmue oObeIMHeHHOV MoJsiekyJsl IHK/PHK:

Homo sapiens»

1350

uguaaccaag aguauuccat t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1351

21

THK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nrucaHmre oOOBEeNMHEeHHOM MOoJeKyJel JHK/PHK:
Homo sapiens»

1351

uggaauacuc uugguuacat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1352

21

THK

Homo sapiens

VCTOUYHUK
/nipuMedaHre=«0nrucaHme oOOBENMHEHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

1352

uaaccaagag uauuccauut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1353

21

IHK

Homo sapiens

MCTOUYHUK
/npuMeudaHue=«0nucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

1353

aauggaauac ucuugguuat t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1354

21

IHK

Homo sapiens

VICTOYHUK
/npuMedaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

1354

aaccaagagu auuccauuut t 21

<210>
<211>
<212>
<213>

<220>
<221>

1355

21

THK

Homo sapiens

VMCTOUYHUK



<223>

<400>

/npuMedaHre=«0OnnucaHre OOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

1355

aaauggaaua cucuugguut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1356

21

IOHK

Homo sapiens

VMCTOYHUK

/npuMeuyaHre=«0nrucaHme oOOBEeNMHEeHHOM MOoJeKyJisl JHK/PHK:

Homo sapiens»

1356

accaagagua uuccauuuut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1357

21

THK

Homo sapiens

VMCTOYHMK

/nipuMedaHre=«0OnucaHmue oOOBEeNMHEeHHOM MoJeKyJsl JHK/PHK:

Homo sapiens»

1357

aaaauggaau acucuuggut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1358

21

THK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

1358

ccaagaguau uccauuuuut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1359

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJs IHK/PHK:

Homo sapiens»

1359

aaaaauggaa uacucuuggt t

<210>

1360

21

21

21

21

21



<211>
<212>
<213>

<220>

<221>
<223>

<400>

21
TIHK
Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

1360

caagaguauu ccauuuuuat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1361

21

TIHK

Homo sapiens

MCTOYHUK

/npuMedaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

1361

uaaaaaugga auacucuugt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1362

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOMW MOoJeKyJisl JHK/PHK:

Homo sapiens»

1362

aagaguauuc cauuuuuact t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1363

21

THK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0OnrucaHue oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

1363

guaaaaaugg aauacucuut t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

1364

21

THK

Homo sapiens

VMCTOYHMK

/npuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MoJeKyJel JHK/PHK:

Homo sapiens»

21

21

21

21



<400>

1364

agaguauucc auuuuuacut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1365

21

THK

Homo sapiens

VUCTOUYHUK
/nipuMedaHre=«0nucaHme OOBENMHEHHOM MOoJeKyJel JHK/PHK:
Homo sapiens»

1365

aguaaaaaug gaauvacucut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1366

21

TIHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0OnnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

1366

gaguauucca uuuuuacuat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1367

21

IHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:
Homo sapiens»

1367

uaguaaaaau ggaauacuct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1368

21

THK

Homo sapiens

MCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOMW MOoJeKyJisl JHK/PHK:
Homo sapiens»

1368

aguauuccau uuuuacuaat t

<210>
<211>
<212>

1369
21
TIHK

21

21

21

21

21



<213>
<220>

<221>
<223>

<400>

Homo sapiens

VMCTOYHMK

/npuMedaHne=«0Onrucanme oOOBeOMHEeHHOMW MOoJeKyJisl JHK/PHK:

Homo sapiens»

1369

uuaguaaaaa uggaauacut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1370

21

THK

Homo sapiens

MCTOYHMK

/nipuMedaHre=«0nrucaHmre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

1370

guauuccauu uuuacuaaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1371

21

THK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJeKyJel JHK/PHK:

Homo sapiens»

1371

uuuaguaaaa auggaauact t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1372

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnnucaHre oOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

1372

uauuccauuu uuacuaaagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1373

21

IHK

Homo sapiens

VMCTOUYHUK

/npuMedaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

1373

21

21

21

21



cuuuaguaaa aauggaauat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1374

21

TIHK

Homo sapiens

VICTOUYHUK
/npuMedaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

1374

auuccauuuu uacuaaagct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1375

21

IOHK

Homo sapiens

VICTOUHUK
/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOM MOoJeKyJisl JHK/PHK:
Homo sapiens»

1375

gcuuuaguaa aaauggaaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1376

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHmre oOOBEeNMHEeHHOM MoJieKyJsl JHK/PHK:
Homo sapiens»

1376

uuccauuuuu acuaaagcat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1377

21

THK

Homo sapiens

MCTOUYHMUK
/nipuMeudaHre=«0nrucaHre oOOBENMHEHHOM MoJeKyJsl JTHK/PHK:
Homo sapiens»

1377

ugcuuuagua aaaauggaat t

<210>
<211>
<212>
<213>

1378

21

IHK

Homo sapiens

21

21

21

21

21



<220>
<221>
<223>

<400>

VMCTOYHMK

/npuMedaHre=«0nnucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

1378

uccauuuuua cuaaagcagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1379

21

TIHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOBbeNMHEeHHOM MoJeKyJs IHK/PHK:

Homo sapiens»

1379

cugcuuuagu aaaaauggat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1380

21

TIHK

Homo sapiens

MCTOYHUK

/npuMedaHre=«0OnnucaHue oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

1380

ccauuuuuac uaaagcagut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1381

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHne=«0nrucanme oOOBENMHEHHOMW MOoJieKyJisl JHK/PHK:

Homo sapiens»

1381

acugcuuuag uaaaaauggt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1382

21

THK

Homo sapiens

MCTOYHMK

/npuMeudanmne=«Onmcanmue oObeIMHeHHOV MoJsiekyJsl IHK/PHK:

Homo sapiens»

1382

cauuuuuacu aaagcagugt t

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1383

21

THK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0nrucaHmre oOOBEeNMHEeHHOM MOoJeKyJel JHK/PHK:
Homo sapiens»

1383

cacugcuuua guaaaaaugt t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1384

21

THK

Homo sapiens

VCTOUYHUK
/nipuMedaHre=«0nrucaHme oOOBENMHEHHOM MOoJeKyJsl JHK/PHK:
Homo sapiens»

1384

auuuuuacua aagcagugut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1385

21

IHK

Homo sapiens

MCTOUYHUK
/npuMeudaHue=«0nucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

1385

acacugcuuu aguaaaaaut t 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1386

21

IHK

Homo sapiens

VICTOYHUK
/npuMedaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

1386

uuuuuacuaa agcaguguut t 21

<210>
<211>
<212>
<213>

<220>
<221>

1387

21

THK

Homo sapiens

VMCTOUYHUK



<223>

<400>

/npuMedaHre=«0OnnucaHre OOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

1387

aacacugcuu uaguaaaaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1388

21

IOHK

Homo sapiens

VMCTOYHUK

/npuMeuyaHre=«0nrucaHme oOOBEeNMHEeHHOM MOoJeKyJisl JHK/PHK:

Homo sapiens»

1388

uuuuacuaaa gcaguguuut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1389

21

THK

Homo sapiens

VMCTOYHMK

/nipuMedaHre=«0OnucaHmue oOOBEeNMHEeHHOM MoJeKyJsl JHK/PHK:

Homo sapiens»

1389

aaacacugcu uuaguaaaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1390

21

THK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

1390

uuuacuaaag caguguuuut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1391

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0nucaHre oOOBEeNMHEeHHOM MOoJeKyJs IHK/PHK:

Homo sapiens»

1391

aaaacacugc uuuaguaaat t

<210>

1392

21

21

21

21

21



<211>
<212>
<213>

<220>

<221>
<223>

<400>

21
TIHK
Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnucaHre oOBeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

1392

uuacuaaagc aguguuuuct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1393

21

TIHK

Homo sapiens

MCTOYHUK

/npuMedaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

1393

gaaaacacug cuuuaguaat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1394

21

IOHK

Homo sapiens

MCTOYHMK

/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOMW MOoJeKyJisl JHK/PHK:

Homo sapiens»

1394

uacuaaagca guguuuucat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1395

21

THK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0OnrucaHue oOOBENMHEHHOM MOoJeKyJsl JTHK/PHK:

Homo sapiens»

1395

ugaaaacacu gcuuuaguat t

<210>
<211>
<212>
<213>

<220>
<221>
<223>

1396

21

THK

Homo sapiens

VMCTOYHMK

/npuMedaHre=«0nucaHre oOOBEeNMHEeHHOM MoJeKyJel JHK/PHK:

Homo sapiens»

21

21

21

21



<400>

1396

acuaaagcag uguuuucact t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1397

21

THK

Homo sapiens

VUCTOUYHUK
/nipuMedaHre=«0nucaHme OOBENMHEHHOM MOoJeKyJel JHK/PHK:
Homo sapiens»

1397

gugaaaacac ugcuuuagut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1398

21

TIHK

Homo sapiens

MCTOUYHUK
/npuMedaHre=«0OnnucaHre oOOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:
Homo sapiens»

1398

cuaaagcagu guuuucacct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1399

21

IHK

Homo sapiens

VICTOUYHUK
/npuMeudaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJieKyJsl JHK/PHK:
Homo sapiens»

1399

ggugaaaaca cugcuuuagt t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1400

21

THK

Homo sapiens

MCTOUYHUK
/npuMedaHne=«0nrucaHme oOOBEeNMHEHHOMW MOoJeKyJisl JHK/PHK:
Homo sapiens»

1400

uaaagcagug uuuucaccut t

<210>
<211>
<212>

1401
21
TIHK

21

21

21

21

21



<213>
<220>

<221>
<223>

<400>

Homo sapiens

VMCTOYHMK

/npuMedaHne=«0Onrucanme oOOBeOMHEeHHOMW MOoJeKyJisl JHK/PHK:

Homo sapiens»

1401

aggugaaaac acugcuuuat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1402

21

THK

Homo sapiens

MCTOYHMK

/nipuMedaHre=«0nrucaHmre oOOBEeNMHEeHHOM MOoJeKyJsl JHK/PHK:

Homo sapiens»

1402

aaagcagugu uuucaccuct t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1403

21

THK

Homo sapiens

MCTOYHUK

/nipuMedaHre=«0OnucaHmre oOOBEeNMHEeHHOM MOoJeKyJel JHK/PHK:

Homo sapiens»

1403

gaggugaaaa cacugcuuut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1404

21

IHK

Homo sapiens

MCTOUYHUK

/npuMeudaHre=«0OnnucaHre oOBEeNMHEeHHOM MoJeKyJsl IHK/PHK:

Homo sapiens»

1404

aagcaguguu uucaccucat t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1405

21

IHK

Homo sapiens

VMCTOUYHUK

/npuMedaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:

Homo sapiens»

1405

21

21

21

21



ugaggugaaa acacugcuut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1406

21

TIHK

Homo sapiens

VICTOUYHUK
/npuMedaHre=«0nnucaHre oOOBEeNMHEHHOM MOoJeKyJs JHK/PHK:
Homo sapiens»

1406

agcaguguuu ucaccucaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1407

21

IOHK

Homo sapiens

VICTOUHUK
/npuMedaHne=«0Onrucanme oOOBEeNMHEeHHOM MOoJeKyJisl JHK/PHK:
Homo sapiens»

1407

augaggugaa aacacugcut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1408

21

THK

Homo sapiens

MCTOUHMUK
/nipuMedaHre=«0nucaHmre oOOBEeNMHEeHHOM MoJieKyJsl JHK/PHK:
Homo sapiens»

1408

guaaccaaga guauuccaut t

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

1409

21

THK

Homo sapiens

MCTOUYHMUK
/nipuMeudaHre=«0nrucaHre oOOBENMHEHHOM MoJeKyJsl JTHK/PHK:
Homo sapiens»

1409

auggaauacu cuugguuact t

<210>
<211>
<212>
<213>

1410

19

JHK

JICKyCCTBEHHaA IOCJIeNOBATEJIbHOCTD

21

21

21

21

21



<220>

<221> MCTOUHUK

<223> /npumeuaHme=«OnucaHye MNCKYCCTBEHHOM I10CJIeNOBaTEJIbHOCTH
CUHTEeTUYE CKIUM OJIMT'OHYKJIEO T II>»>

<220>

<221> MCTOUHUK

<223> /npumMmeuaHne=«0nmcaHmue OOBEIMHEHHOM MoJiekyJiel IOHK/PHK:
CUHTETUUYECKUM OJIMTIOHYKJIEOTUI»>

<400> 1410
gtaaccaa gagtattccat 19
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$OPMYIJIA MSBOBPE TEHUA

1. IByxXllennodyeuHasad pPUOOHYKIIEMHOBAA KUCIIOTAa (ouPHK) oJida
MHIUOMpOoBaHMa TpaHcTupeTuHa (TTR), rone ykaszaHHasa OUPHK comepxut
CMEICJIOBYIO Lellb M aHTUCMEICJIOBYK Lellb, IIpMYeM aHTHCMECIIOBas Lelb
COOEPXUT  Yy4YacCcTOK, KOMILJIEMEeHTAapHEM uyacTu  MPHK, KoOupyouen
TpaHcTupeTuH (TTR), TOe yKa3aHHEM Y4YacTOK KOMILJIEMEHTAPHOCTU
uMeeT IJMHY MeHee 30 HYKJIEOTHIOB UM aHTUCMHECIIOBAA Lelb COLEPXUT
15 mam BoJjlee CMeXHHBX HYKJIeoTHnoB SEQ ID NO:170, SEQ ID NO:450,
SEQ ID NO:730 mim SEQ ID NO:1010.

[Io DOBepeHHOCTHU
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OtHocutenoHaa MPHK TTR

1.2

0.8

0.6

0.4

0.2

1x10°

0.001 0.1 10
AD-18324 (HM)

dur. 2A

OTtHocutenbHaga MPHK TTR

1.4

1.2

0.8

0.6

0.4

0.2

0.001
AD-18328 (HM)

dwur. 2B




OtHocutenbHaa MPHK TTR
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18.2%

HAd9S9/dll

LNP01-18328

LNP01-18324

3PP LNP01-1955 LNP01-18246

(mr/kr)

(mr/kr)

(mr/kr)

(mr/kr)

dur. 4A
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0 |-

BUod1HON oHaua1Mo0H10) HAdVO/N 11

dur. 5



7/23

*%m
* M~
* o
A\

o
T (¢
(3]

~N
-

- ) O pct ph e
o =] o 0

(ddE OHALBLMO0HLO) HAdVYD/YLL

o

"
o

0.03

3

-18328

SNALP

SNALP-1955

(mr/kr)

dur. 6A



0.3

0.03

3

3

dur. 6B



9/23

-1955

# SNALP

* N
* 6
* 9

® © <+ N H ® @9 % N O

Hadvo/4LL

dur. 7A



10/23
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3PP

LNP09-18328
(mr/kr)

dur. 11B

LNP11-18328
(mr/kr)

€e/sl
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€291

I;Iebepj '
KpPOBOMyCKaHUeM HeHb 1 HeHb 2 OeHb 4 OeHb 7 DeHb 14 DeHb 21 DeHb 28
Hopoxku 1, 3,5,7,9,11, 13 n 15: 3PP-KXUBOTHbIE
Hopoxku 2, 4, 6, 8,10, 14 n 16: 0,3 mr/kr LNP09-18328

dur. 11C



gttgactaag
gtttgcagtc
cctagctcag
ccaggctggg
actcattctt
tctgctectce
atttgtgtct
cggtgaatcc
agttctagat
catcaatgtg
ggctgctgat
ctctgggaaa
gcatgggctc
agaagggata
caaatcttac
cccattccat
cacagccaac
caccattgcc
ctattccacc
caaggaatga
cctgaaggac
accaagagta
tgttttcacc
ccaggcagag
aaggcacttt
tttttaaatt
aaaaagagaa
aaaggaattc
cgctaggaga
tgcaagcaaa
gcagccatta

ddaaaaaa

17/23

tcaataatca
agattggcag
gagaagtgag
agcagccatc
ggcaggatgg
ctctgeccttg
gaggctggcc
aagtgtcctc
gctgtccgag
gccgtgcatg
gacacctggg
accagtgagt
acaactgagg
tacaaagtgg
tggaaggcac
gagcatgcag
gactccggcc
gccctgcetga
acggctgtcg
gggacttctc
gagggatggg
ttccattttt
tcatatgcta
acaataaaac
tcattccact
cccttattgt
tcaaaatttt
tagaaagtat
gatccaaatt
gcacgtatta
aaaagacaca

(SEQ ID NO:

dur. 12

gaatcagcag
ggataagcag
tataaaagcc
acagaagtcc
cttctcatcg
ctggactggt
ctacgggcac
tgatggtcaa
gcagtcctgc
tgttcagaaa
agccatttgc
ctggagagct
aggaatttgt
aaatagacac
ttggcatctc
aggtggtatt
cccgecgcta
gcccectactce
tcaccaatcc
ctccagtgga
atttcatgta
actaaagcag
tgttagaagt
attcctgtga
ttaacttgat
cccttceccaaa
acaaagaatc
ctgggcagaa
tccattgtet
aatatgatct
ttctgtaaaa

1331)
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dur. 13A

ACAGAAGTCCACTCATTCTTGGCAGGATGGCTTCTCATCGTCTGCTCCTCCT
CTGCCTTGCTGGACTGGTATTTGTGTCTGAGGCTGGCCCTACGGGCACCGGT
GAATCCAAGTGTCCTCTGATGGTCAAAGTTCTAGATGCTGTCCGAGGCAGTC
CTGCCATCAATGTGGCCGTGCATGTGTTCAGAAAGGCTGCTGATGACACCTG
GGAGCCATTTGCCTCTGGGAAAACCAGTGAGTCTGGAGAGCTGCATGGGCTC
ACAACTGAGGAGGAATTTGTAGAAGGGATATACAAAGTGGAAATAGACACCA
AATCTTACTGGAAGGCACTTGGCATCTCCCCATTCCATGAGCATGCAGAGGT
GGTATTCACAGCCAACGACTCCGGCCCCCGCCGCTACACCATTGCCGCCCTG
CTGAGCCCCTACTCCTATTCCACCACGGCTGTCGTCACCAATCCCAAGGAAT
GAGGGACTTCTCCTCCAGTGGACCTGAAGGACGAGGGATGGGATTTCATGTA
ACCAAGAGTATTCCATTTTTACTAAAGCAGTGTTTTCACCTCATATGCTATG
TTAGAAGTCCAGGCAGAGACAATAAAACATTCCTGTGAAAGGCACTTTTCAT
TCCAAAAAAARARAAAAAARAAAARA (SEQ ID NO:1329)

dur. 13B

CCTGACAGGATGGCTTCCCTTCGCCTGTTCCTCCTCTGCCTCGCTGGACTGA
TATTTGCGTCTGAAGCTGGCCCTGGGGGTGCTGGAGAATCCAAGTGTCCTCT
GATGGTCAAAGTCCTGGATGCTGTCCGAGGCAGCCCTGCTGTCGATGTGGCC
GTGAAAGTGTTCAAAAGGACTGCAGACGGAAGCTGGGAGCCGTTITGCCTCTG
GGAAGACCGCCGAGTCTGGAGAGCTGCACGGGCTCACCACAGATGAGAAGTT
CACGGAAGGGGTGTACAGGGTAGAACTGGACACCAAATCATACTGGAAGGCT
CTTGGCATTTCCCCATTCCATGAATACGCAGAGGTGGTTTTCACAGCCAATG
ACTCTGGTCATCGCCACTACACCATCGCAGCCCTGCTCAGCCCGTACTCCTA
CAGCACCACTGCTGTCGTCAGTAACCCCCAGAACTGAGGGACCCAGCCCACG
AGGACCAAGATCTTGCCAAAGCAGTAGCTCCCATTTIGTACTGAAACAGTGTT
CTTGCTCTATAAACCGTGTTAGCAACTCGGGAAGATGCCGTGAAACGTTCTT
ATTAAACCACCTTTATTTCATTC

(SEQ ID NO:1330)
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Fag 40 i
1
NM_00037E3 GTTUACTAAGTCAATAATCAGAATCAGLAGOTTITCCACTCAGATTGLCAGLGATAAGCAGLCTALCTC s
R R e e i Rt
AD-1EY2E CMBICNIOBAA: = = = s e o e e e e
il [ 1A
3 t i
MM ALY AGDAGAAGTGAGTATAAAAGCCCCAGOCTGGOGAGCAGECATCACAGAAGTCCACTCATTETTGLCAGE 136
MM OBN3712 mmmmm e m e m e e e e e e e e e e e ACAGAAGTCCACTCATTCTTGLCAGE 26
AN 18328 CMBICTIOBaR™ = = = == = = = = = = = = st e e o e e e e e e e e e s e e -
Jan By i1 2040

1 N 3 i
Ny 0003713 ATCGCTTCTCATCOTCTGCTCCTCCTCY GCCTTRCTCEACTCCTATTTOTCTCTBAGCCTGACCOTAC

MM O0037E2 ATGLCTTUTCATCLTETGCTCCTCCTCTGUCTTGCT GOACT GOTATTITGTGTL TCAGGLTLGUCLTAC ¢

AD-1E328 CMBICIIOBAA" ~ ~ —~ ~ = =~ o T r T n T e T et T T T E T E T T e e e e e

20 N

1 N E
HM_ 3003713 GGGCACCOOTOAATCCAAGTOTCCTETCATCOTCAAAGTTCTAGATCCTOTCCGAGCLAGTCCTGLCA
3712 GEOCACCEOTOAATCCAAGTOTCCTCTCGAT CGTCAMAGTTCTAGATGCTCTCCOAGGLALTLCTGLCA 162

R4
AL 38328 CMBICTIOBAR: = = = = r = x = ix mir = ox = ir mmir o r e o o o

280 Al EXHY 240

f ] :
M D037 TCAATGTGLCLOGTCUATOTOGTTCACAAAGGUTLCTOATUACACCTOLCOAGCCATTTGOCTCTGLGARA
NM 0003712 TCAATCTOGGUCCTOLCATCTOTTCAGAAAGLGUTCUTGATCACACCTGOGAGCCATTTCCOTUTEGLAAA

AD-IEI28 CMBICIOBASA: ~ ~ ~ ~ ~m r T R T R T T R T T T T T T T T T R T T R TR T T T T e T e

L FARU A0
t 1 H
WM 0003713 ACCAGTOGAGTCTOCAGAGLTGCATOUGCT CACAALTCAGGAGCAAT TTGTAGAAGGCATATACAAAGT
MM 035372 ACCAGTGAGTUTGCAGAGCTCCAT GGG CTCACAACT GAGCGAGGAAT TTGTAGAAGGGATATACAAAGT
AD-EB32E CMBICIOBANA:- ~ — = =~ = = — s o e e e e e e e e e e e m e — -
= 236 a6n
{ E

¢ 1
MM 0003713 GGAAATAGACACCAAATCTTACTGGAAGGCACTTGOCATCTCCCCATTCCATCGAGCATGCAGAGCGTOL 47
NS 0003712 GGAAATAGACACCARATCTTACTGGAAGGCACTTGGCATCTCLCCATTCCATGAGCATRCAGAGET GG 3

AD-18328 CMBICIIOBAA: — ~ — = — = = = = = m = m e e  — — —  — —m—— — — o
S8 3 w20 240
1 3 t !
MM 0003713 TATTCACAGCCAACCGACTCOGLCUCOCLCUGUTACACCATTGLCOCLCTGUTCAGCLCCTACTCCTAT
WM OGE3FI2 TATTCACAGCCAACCACTCOOGCCCCCGCCCCTACACCATTGOOCCCCTOCTCAGOCCCTACTCOCTAT
AL IBIZE CMBICMOBAA- = = = == = = — = = s — e m e — e e e e e e e e e S — S — e m o — o

MM 0353713 TCCACCACLGUTOTCGTCACCAATCCUAAGGAAT GAGLLACTTCTCCTCLAGTGCGACCTLAAGLATGA

MM 0003712 TCCACCACCGOCTOTCOTCACCAATCCCAAGCAAT CAGLCACTTCTLCTCCAGTGCACCTGAAGGACOA 502

AD18328 OMBICNIOBAA: — — — = — = — = = = = =~ m e e e e e e e e e e e e — e — o

a2l o4 o) 150

i | : t
NM 0003713 GOGATGGOATTTCATOTAACCAAGAGTATTCCATTTTITACTAMAGCAGTCTTTTEACCTCATATOCTA &

NM BO0371Z GOGATOGGATTTCATOLTAACCAAGAGTATTCCATTTTTACTAAAGCAGTGTTTTCACCTCATATGCTA
SD-1B32H cmbicnoBas — - - -- - - - - - - -~ GTAACCAAGAGTATTCCAT - —- -~ - - - o - - - oo s o oo o o o
R i Jan
t i i

HM NEATLS TETTAGAAGTCCACOCACAGACAATAAARACATTCCTATCAAACCCACTTTTCATTCCACTTTAACTTG

NM 0003712 TOTTAGAAGTCCAGGLAGAGACAATAARACATTCOCTOTGAAAGCCACTTTTCATTCCA~ - v n v e o
A IR328  CMBICMIOBAR: — = = = = = = = = = e e e e e e e e e e e e e e e e e

b e e

NM 0003713 ATTTTTTAAATTCCCTTATTGTCCCTTCCAAAAAAAAGAGAATCAARATTTTACAAAGAAT CAAAGEA &
NM_BO037E2 —mmmmmmmmmmmmmme e m e e e ABABABAAARN -~ m == m o o a3

AD-1EI2E CMBICNIOBAS - = = = = = ox = = = = = ox = iz m i m rmn s s o T -

230 B4 BEU Ry
N

1 N i i
WM MHEATLS ATTCTAGAAAGTATCTOOGCAGAACGETAGCAGAGATCCAAATTTCCATTCTCTTOCAAGCAAAGTAC
Y e A et it
ADSI8328 CMBICNIOBAA: =~~~ r T r T A r T R T T R T N TR T N T N TR TN TR TR TR T E TR TR TR TR TR Tm Tm T e TS e T e

5 :
Ny OOO37E3 GTATTAARATATGATCTGCAGCCATTAAARACACACATTUTOTAAAARALAAASA 938
MM O003FEE — o o m o e e e e e e e

AD-- 18328 embicnosas

dur. 14

884
6338
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PeHo eHOTUNDI
HoTWN MpusHakm (accouumpoBaHHast
myTauus B TTR)
Hacnegact- PaHo: UmnoTeHuus, V28M
BEHHas CeHcopHo-aBUraTenbHas L58H V30M
aMmunongHas | nonuHesponaTus Hor, CUHAPOM L58R
HeBponatns | kaHana 3anAcTbs, ABTOHOMHas KON
(FAP) ANCAYHKLMS,
KoHcTunayua/gnapesa Y78F
184S
MosaHo: Kapanommonarus, Y114H
MoMyTHEHNE CTEKNOBUAHOIO V30A
Tena, HegpponaTtus K35N
G4rv
S50R
T60A
Y114C
Hacnepact- Kapaunomeranus D18N D18E V20l
BEHHas 3acTonHasa cepaeyHas P24S
amunongHasa | HeLoCTaTO4YHOCTb E42D A45T  T49P
kapauonatua | lNaronorum npoBOANUMOCTH, S50l
(FAC) apuTmim H56R 168L  AS1T
CteHokapauns Q92K
Bhesantan cueprs R103S L111M V122l
T60A
AmMunongos |[emeHuuns, aTakcus, cnacTU4HOCTS, L12P D18G A25T
npunaakun, KpopoTeveHne
LIHC (CNSA) (BHYTpUWKEMNya0YKOBLIE U/Unn V30G  A36P GS3E
cybGapaxHomaanbHele), NCKMXo3, F64S Y69H Y114C

rngpouedanung

dur. 15
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EAIIB/OIT-2

EBPA3SUHCKOE IATEHTHOE BEIOMCTBO

OTYET O IIATEHTHOM

IIOUCKE

(cratea 15(3) EAIIK u npasuio 42
INarentHol nHCTpyKLK K EATIK)

Howmep eBpasmiickoif 3asBKH:
201792626

Jara nopaun: 20 oktsa6ps 2009 (20.10.2009) | MTara ucnpammsaemoro npuopurera: 20 oxta6ps 2008 (20.10.2008)

Haspanue uzo6perenns: KOMMO3UIMH U CIIOCOOB! U HHTHOUPOBaHHUA SKCIIPECCHH TPAHCTUPETHHA

3assurens: DJIHAJIOM OAPMACBIOTHUKAIJI3, HHK.

[:] HexoTopbie myHKTbI GOpMYJIbI He MOAJIEKAT NOUCKY (CM. pasaen I AONOAHHTENbHOr0 JIHCTA)
D Eauucrso uizobperenus He cobaroneHo (cm. pasaen II fononHuTeLHOrO AHCTA)

A. KIIACCUOUKALIVA ITPEAMETA U30OBPETEHHA:

CO7H 21/02 (2006.01)
AGIK 31/7088 (2006.01)

CornacHo MexayHaponHo# nareHTHo# knaccudukanmu (MITK) win HaupuoHaIsHOM knaccHdukanuu 1 MITK

b. OBJIACTD ITOUCKA.

MuHHAMYM [IPOCMOTPEHHOM TOKyMEHTAlMH (cucTeMa knaccuduxanuu 1 uuaekcsl MITK)
CO7H 21/02, A61K 31/7088

JIpyras nposepeHHas JOKYMEHTAlMs B TOM Mepe, B Kakoif OHa BK/IOYeHa B 06/1aCTh MOHCKA:

B. TOKYMEHTbI, CHHTAIOILHUECS PEJJEBAHTHBIMH

Kareropus* CCBUIKH HA JOKYMEHTHI C YKa3aHHEM, TIE 3TO BO3MOXHO, DEJICBAHTHEIX 4acTel OTHOCHTCS K YHKTY Ne
A WO 2007/008652 A2 (THE UNIVERSITY OF NORTH CAROLINA AT CHAPEL 1
HILL) 18.01.2007
A EP 0001808070 A1 (INSTITUT PASTEUR) 18.07.2007 1

_g NoCeAyIONMHe A0KYMEHTH! YKa3aHH! B POR0IDKeHUH rpadsl B
COOBIE KATETOPUH CCBUIOYHBIX JOKYMEHTOB:

"A" JOKYMEHT, onpeacnsiomuit o6mmit ypoBeHs TOXHHKH

"E" Gonee paHHHit JOKYMEHT, HO ONYOIMKOBAHHBIN Ha JaTY
TI0Aa4H €BPa3HITCKOMN 3aABKH WM NOCTIE Hee

"O" NOKYMEHT, OTHOCALOHICS K YCTHOMY PACKPBITHIO, SKCTIOHH~
POBAHHIO U T.A.

"P" nOKYMEHT, ONMYGAMKOBAHHBIR 10 AaThl NOXAYH eBpasHiickoi
3asBKH, HO MIOC/IE JATE HCMIPAMIUBAEMOTr0 IIPHOPHTETA

"D" ROKYMEHT, IPUBEACHHKI B eBpasHiickol 3asBke

g JIQHHBIC O MATEHTaX~-aHAIoraX YKa3aHe! B MPHIOKCHHH

Oonee MO3AHUI IOKYMEHT, OMyO/IMKOBAHHBIHA NMOC/IC AaTh
MIPUOPHTETA M MIPHBEACHHBNA JUIA NOHKHMAHUS W3obpeTeHus

"X" mOKYMEHT, uMeroumit Hanbonee 6MM3KOE OTHOILECHHE K TIPEAMETY
MOKMCKA, NopoYanIuit HOBU3HY WIIH H300DETATENECKHUI YDOBEHB,
B3SThlif B OTACTBHOCTH

"Y" NOKYMEHT, uMeroummi HauGonee 61u3Koe OTHOIIECHHUE K NPEAMETY
TIOMCKA, Mopovamuit H306peTaTeNbCKHil YPOBSHB B COUETAHHM C
JOPYTHMH ROKYMEHTaMH TOH XKe KaTeropuu

"&" NOKYMEHT, SBNAIOIIHICA NTATCHTOM-aHaNOTOM

"L _JOKYMCHT, IDUBCACHHAIH B IDVIHX NENAX
Jlata AelicTBUTENRHOrO 3aBEPIICHUS NATEHTHOTO IOMCKa: 25 anpens 2018 (25.04.2018)

HaumeHoBaHMe H aipec MeXIyHapOAHOTr0 MOHCKOBOIO OpraHa:
®enepanbHbIil HHCTHTYT
npombinLIeHHO0H coGCTBEHHOCTH
P®, 125993,Mocksa, I'-59, I'CI1-3, Bepexkobckas Hal.,
1. 30-1.Maxc: (499) 243-3337, Teneraitn: 114818 IIOAYA

VonIHOMOUEHHOE JIULIO :

/
d UA O. H. lllanoBa

Tenedon Ne (499) 240-25-91
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