045778 Bl

(19) EBpa3unckoe 1 045778 13 B1
naTeHTHoOe
BeAOMCTBO
(12) OIMMCAHME U30OBPETEHUS K EBPASUMCKOMY ITATEHTY
(45) [ata ny6nukauum v BelAauN nateHTa (51) Int. Cl. CO7K 14/62 (2006.01)
2023.12.26 CO7K 1/12 (2006.01)
o CO7K 1/18 (2006.01)
(21)  Homep saseky CO7K 1/36 (2006.01)
202291308 CI2N 15/70 (2006.01)
(22) [ata nopgaum saseKu AGIK 38/28 (2006.01)
2016.08.29
(54) HOBBIE AHAJIOT' MHCYJIMHA 1 UX IPUMEHEHHUE
(31) 10-2015-0121819 (56) \g}({)—}?ll _1200113421255824
(gg) 53115.08.28 NCBI, GenBank accession no. AAA72172.1
(33) (27 April 1993). See whole document.
(43) 2022.07.25 NCBI, GenBank accession no. AKI70564.1 (1
(62) 201890584; 2016.08.29 June 2015). See whole document.

(71)(73) 3assutens n nateHToBnagenew;

(72)

(74)

XAHMU ®APM. KO., IT]. (KR)

M3obpeTtaTtens:

Kum Txun En, O bIx JIum, JIn Jsxon
Cy, Jlum Xéu I'ro, Uxoii Uu IOuT, KBOH
Ce Yan (KR)

MpepcraButens:

IMosukapnos A.B., CoxosioBa M.B.,
IIyrunues A.HU., Yepkac /. A., UrHaTbeB
A.B., buabik A.B., Imutpues A.B.,
Byuaka C.M., beasTiokoBa M.B. (RU)

NCBI, GenBank accession no.
NM _001291897.1 (13 May 2015). See whole
document.

KELLER et al., "Flexibility and bioactivity
of insulin: an NMR investigation of the solution
structure and folding of an unusually flexible human
insulin mutant with increased biological activity',
Biochemistry, Vol.40, pp.10732-10740 (2001). See
whole document.

JORGENSEN et al., "Solution structure of
the superactive monomeric Des-[Phe(B25)] human
insulin mutant: elucidation of the structural basis
for the monomerizat ion of Des-[Phe(B25)] insulin
and the dimerization of native insulin', Journal of
Molecular Biology, Vol.257, pp.684-699 (1996). See
whole document.

(57)

N300peTeHne OTHOCHTCS K HOBOMY AHAJIOTy WHCYJAMHA M, 0OJiee KOHKPETHO, K aHAIIOTy WHCYJIHHA
C YIYYIICHHBIM in Vitro-3¢(eKTOM MO0 CPaBHEHUIO C HATHBHBIM WHCYJIWHOM, HYKJICHHOBOW KHCIIOTE,
KOAMPYIOILICH yKa3aHHBIM aHAaJOI, BEKTOPY OSKCIPECCHH, COACPKALIEMY YyKa3aHHYIO HYKICHHOBYIO
KHCJIOTY, TPaHC(OPMAHTY, B KOTOPOTO BBEICH YKa3aHHBIA BEKTOP AIKCIIPECCHU, CHOCO0Y ITONyYCHHUS
aHayiora MHCYJIMHA W3 yKa3aHHOro TpaHc(hopMaHTa, (apMaleBTHUCCKONH KOMITO3UIMH IS JICUCHUS
nrabera, colepiKallell yKa3aHHbBI aHAIOT WHCYJIMHA B Ka4eCTBE aKTHMBHOIO MHIPEIUCHTA, U CHOCOOY
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OoJacTb u300peTeHust

Hacrosiee n300peTeHne OTHOCHTCS K HOBOMY aHAJIOTy MHCYJIMHA U, KOHKPETHEE, K aHAJIOTy MHCYJUHA C

YIIYYIIEHHBIM in Vitro-3)(peKToM 1Mo cpaBHEHUIO C HATUBHBIM UHCYJIMHOM, M K MX TIPUMEHEHHIO.
IpenmecTBYIOLIHI YPOBEHb TEXHUKH

WHcynuH nipenctaBisieT co00i TOPMOH, KOHTPOJMPYIOINUN YPOBEHb TIFOKO3bI B KPOBH, CEKPETHPYEMBIH
TIOJKEITYA0THOMN JKEIe30i M MPUBOIAIINNA K MIEPEMENICHNI0 N30BITOYHOM TIIIOKO3BI M3 KPOBH B KIIETKH, TIOCPE]I-
CTBOM 4€TO OH 00ECIeYrBaeT UX HCTOYHUKOM SHEPTHUU W MOAJICPKIBAECT HOPMAIBGHBIH YPOBEHB TIIIOKO3BL. TeM
HE MEHee, MAINEeHTHI ¢ JHa0eToM He MOTYT MO/ICpPKUBAaTh HOPMaIbHBIE HHCYIMHOBBIE (DYHKINHU U3-3a Ie(HUIIH-
Ta MHCYJUHA, HHCYJIMHOPE3UCTCHTHOCTH U yTPaThl QyHKIMH OeTa-KIeTOK. B pe3ynprare, MaleHTsl ¢ JHa0eTOM
HE MOTYT HUCIIOJIb30BaTh TJIFOKO3Y KPOBH B KaUECTBE MCTOYHHKA DYHEPTHUU, HO IEMOHCTPHUPYIOT CUMIITOMEI TH-
MEPTITUKEMHH C BEICOKUM YPOBHEM TIIFOKO3EI M BEIBOJIAT TITFOKO3Y C MOYOM, YTO TPUBOJUT K PA3TMIHBIM OCJIOXK-
HeHussM. COOTBETCTBCHHO, MAIIMEHTaM ¢ IUA0ETOM W HapYIICHUSIMH CCKPEUWH WHCYIMHA (Tum 1) wnm uHCymH-
HOPE3UCTEHTHOCTHIO (Tum II) B BEICIICH CTEleHN HEOOXOUMO BBEICHHE MHCYIIMHA, TIO3BOJIIONICEe UM TOIICP-
JKUBATh HOPMAaJIbHBIC YPOBHH TIIFOKO3EI B KPOBH.

UenoBevueCcKHii MHCYJIMH COCTOMT W3 JIBYX TOJMIICTITUAHBIX IIETIeH, TO ecTh A-Iienu U B-1mienu, comepxa-
mmu 21 1 30 aMHHOKHCIIOT, COOTBETCTBEHHO, COSTMHEHHBIX JPYT C APYTrOM JABYMS ITUCYIb(OUIHBIMHA CBI3SIMHU.
[TockoabpKy MHCYIMH UMEET OYeHb KOPOTKHH MEepHo]] MOTyBBIBEACHHUS in Vivo, Kak U Ipyrue OelKoBBIC U IeN-
TH/IHBIE TOPMOHBI, OH HE CIIOCOOCH OKa3bIBAaTh MPOJOIDKUTEIBHBIN TepaneBTHIecKuii 3pdexr, 1 mosTomy cymie-
CTBYeT IpobieMa, cocTosmas B HEOOXOIMMOCTH €T0 IIOCTOSHHOTO W YacTOTO BBEACHHWS UL TOTO, 9TOOBI OH
oKasbpIBai cBoit a3pdext. YacToe BBeACHNE WHCYIMHA JTOCTABIISET MAIMEHTaM CHIIbHYIO 00Jb U ACKOM(OPT, U
MOATOMY CYIIECTBYET MOTPEOHOCTh B YIYYIICHWH BBEACHUS C TOYKU 3PCHUS MPUBEPKCHHOCTH MAIIMECHTOB K
JICUCHUIO, UX OE30MaCHOCTH U YI00CTBA.

COOTBETCTBEHHO, HCCIICOBAHUS OBLIM COCPEIOTOUCHBI HA pa3pabOTKE Pa3TUYHBIX OCITKOBBIX KOMIIO3H-
U, XUMIHYCCKUX KOHBIOTATOB M TaK Jajice JJIs yIy4IICHUS TepaneBTHYCCKUX 3(P(EKTOB, a TaKKe KadyecTBa
JKU3HH TAIMEHTOB, OJaromaps CHIKCHHIO YaCTOTHI BBEJCHHS 3a CUCT YBCIUYCHUS MEPHOMAA TOTYBBIBEICHHS
JTUX OCJIKOBBIX JIEKAPCTBEHHBIX CPEACTB, TAKUX KaK WHCYJIUH, in Vivo.

W3BecTHO, YTO MHCYNIHH yIAJISeT TIIIOKO3Y U3 KPOBH, CBA3BIBASCH C PELENTOPaMHU HHCYINHA, M 94TO 3P PeKT
WHCYJIMHA MOXXHO KOHTPOJIMPOBATH, M3MEHSS ITOCIIEIOBATEIHHOCTh HATHBHOTO MHCYNMHHA. In vivo-addexT mH-
CyJIMHa MO>XHO KOHTPOJIMPOBATH 3aMEHOW aMHHOKHCIIOTHI (aMUHOKHCIIOT) HHCYJINHA APYrod aMHHOKHCIOTON
(aMUHOKHCIIOTaMH) WM JIJICTIHEeH OTPEIeICHHONH aMIUHOKHUCIOTHI (aMHHOKHCIIOT) HHCYHHA. [ToCKONbKY mpo-
W3BOJIHBIC WHCYJIMHA C BBICOKOH aKTHBHOCTBIO MOTYT OKa3bIBaTh 3((ekTrl, sKkBUBaNeHTHBIC 3¢ dekram HaTHB-
HOTO WMHCYJIMHA WJIH MPEBOCXOJAIINE WX, JaKe B HEOONBIIOM KOJIUYCCTBE, OHH MOTYT, TAaKUM 00pa3oM, OBITh
KpaifHe KeNaTelbHbl C TEPalleBTHUCCKOW TOYKU 3pPCHUSA. B 94acTHOCTH, aMHHOKHUCIIOTHEIC 3aMCHBI B A-IeTd
w/unm B-nieru wHCYIMHA OBUTH ITUPOKO W3YYCHBI C TOYKU 3pPCHUS (PapMaKOKHHETHUCCKOTO 3 deKTa NeicTBUS
WHCYJIMHA MTOCIIC TIOAKOXHON HHBEKIIHUH.

B 3THX yCcIOBHSX aBTOPHI HACTOSIIETO M300PETCHHS POBEIU BCECTOPOHHKE MCCICIOBAHUS TS yITydIle-
HUS 3P QeKTa NeicTBUSA HHCYIIMHA U, B PE3yJIbTaTe, OHU OOHAPYKWIH, YTO aHAJIOTH WHCYJIHHA ¢ MOTU(pUKAIIMEH
(MomupUKaUIMHA) ONPEISIICHHOTO aMHUHOKHCIOTHOTO OCTaTKa (OCTaTKOB) A-mienu w/wiau B-lienmy WHCYyIWHA
JIEMOHCTPUPYIOT CYMIECTBEHHO YIYYIIEHHBIH in Vitro-oQQeKT, o CpaBHEHUIO ¢ HATUBHBIM HHCYJIIMHOM, W YTO
OHH MOTYT TIOATOMY OBITh 3(()EKTHBHO WCIIONB30BAHBI IS JICUCHUs JAUa0eTa, 3aBEPIINB MOCPEIACTBOM 3TOTO
HacTosIIee n300peTeHHE.

Onucanue n300peTeHus

Texuuueckas mpobiema.

3anmaveiil HACTOSIEr0 U300PETEHUS ABJSIETCS 00SCIICUCHIEe HOBOTO aHAJIOTA MHCYJIMHA W, KOHKPETHO, aHa-
JIOTa MHCYJIMHA C YIIYYIICHHBIM in Vitro-3(eKTOM 110 CPAaBHCHUIO C HATUBHBIM HHCYJIUHOM.

Jpyroii 3amaueii HacTOSAIIEr0 N300pETEHUs SIBISCTCS oOecTieUeHEe (hapMaIleBTUICCKONH KOMITO3HUIIAHU TSt
JieueHUs JruabeTa, coaeprKallel aHaJor HHCYJIMHA B KAUECTBE aKTUBHOT'O MHTPETUCHTA.

Hpyroii 3agadeit HacTosIero n300peTeHNs ABIICTCS 00ECIeUueHIE CIoco0a JIeueHns quadeTa, BKITFYaro-
IIer0 BBEICHUE aHAJOra WHCYJIHMHA MM (apMaleBTUIECKOH KOMIIO3HIWH, COJAEpiKallell aHajor WHCYJIHHA B
KadeCcTBE aKTHBHOTO MHTPEINEHTA, CYOBEKTY, HYKIAIOMIEMYCS B 3TOM.

TexHuyeckoe perieHue.

Jlns pemenns yka3aHHBIX BBIIIE 3a7ad B OJHOM aCIEKTe COTIIACHO HACTOSIIEMY H300PETCHHUIO MPEIIOKEH
aHaJIOT WHCYNMWHa, coaepxkanuii A-ries SEQ ID NO: 3, npencraBiieHHYIO clieAyromeii oomel ¢popmynoit 1, u
B-mers SEQ ID NO: 4, npeactaBieHHYIO clieayromei oomei hopmynoit 2.

O6mas gopmyia 1.

Xaal-Ile-Val-Glu-Xaa2-Cys-Cys-Thr-Ser-Ile-Cys-Xaa3-Leu-Xaa4-Gln-Xaa5-Glu-Asn-Xaa6-Cys-Xaa7
(SEQ ID NO: 3)

B mpuBenenHoi BhIe oomieit popmyne 1:

Xaal mpencraBnser coOOW aNaHWH, TIUIMH, TIYTaMUH, TUCTHIUH, TIYTAMUHOBYIO KUCIIOTY HJIM acmapa-
THH;

Xaa2 mpezacraBisieT co00i ajJaHWH, TITyTAMUHOBYIO KHUCIIOTY, TITyTaMUH, THCTUIMH WJIN acllaparuH;

Xaa3 npezacraBisger cob0 aJaHWH, CEPHH, TTyTaMUH, TIIyTAMUHOBYIO KHUCIIOTY, THCTHANH FUJTH acllaparuH;
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Xaa4 npencTaBiseT cO00H allaHUH, TUPO3UH, TITYTAMUHOBYIO KHCJIOTY, THCTU/IVH, JIN3HH, aCIIAParuHOBYIO
KHUCIIOTY WK aclaparuH;

Xaa5 mpezacTaBiseT coO0H alaHuH, JISHIIMH, TAPO3WH, THCTUIHH, TITyTAMUHOBYIO KACJIOTY WJIH acllaparuH;

Xaab mpenacTaBisieT co00H alaHWH, THPO3HH, CEPHH, TIYTAMUHOBYIO KHCJIOTY, TUCTHIUH WM acllapariH;

Xaa7 mpeacTaBiseT co00M acnaparuH, TIHINH, TUCTUIWH WA allaHUH.

O6mras popmyna 2.

Phe-Val-Asn-GIn-His-Leu-Cys-Gly-Ser-His-Leu-Val-Glu-Ala-Leu-Xaa8-Leu-Val-Cys-Gly-Glu-Arg-Gly-
Phe-Xaa9-Tyr-Xaal0-Xaal 1-Lys-Thr (SEQ ID NO: 4)

B mpuBeneHHo BhIe 00mIeit Gpopmyne 2:

Xaa8 mpezcTaBisieT co00il THPO3UH, TTTyTAMHUHOBYIO KHUCIIOTY WJIHM aCIaparMHOBYIO KHCIIOTY WIJIM OTCYTCT-
BYET;

Xaa9 npencrasisieT co00i heHUITaTaHUH WK OTCYTCTBYET;

XaalO npencraisieT coO0H TPEOHNH W OTCYTCTBYET; U

Xaall npencraiser coO0i MPOIIMH, TITyTAMHHOBYIO KUCIIOTY WIIM acllapariHOBYIO KHCIIOTY WIJIM OTCYTCT-
ByeT (IIpH YCJIOBUH, uTO renTtua, coaepxkamuii A-ierb SEQ ID NO: 1 u B-iers SEQ ID NO: 2, uckimo4eH).

B 0osee KOHKPETHOM THITMYHOM BOIUIOIICHUH aHAJIOT WHCYJIHHA XapaKTEPU3yeTCs TEM, YTO OH COJCPIKUT
A-tientb o6mieit popmynsl 1 1 B-miens, rae B B-ienn SEQ ID NO: 4 Xaa8 npencrasnsieT coboii THpo3uH, Xaa9
oTcyTcTBYyeT U Xaal( mpeacraBiseT cOOOM TPEOHHUH.

AHaJIOT WHCYJIMHA XapaKTepU3YeTCs TEM, UTO OH CONEPKHUT A-Tienb obmiel Gopmynsl 1 u B-miemns, Tae B B-
e SEQ ID NO: 4 Xaa8 npexacrasisier codoi THpo3nH, Xaa9 npencrasisieT coboil ¢pennnananny u Xaal0
OTCYTCTBYET.

B npyrom TMNM4YHOM BOIJOIIEHUH aHAJOT MHCYJIUHA XapakTepusyeTcs TeM, uto B A-nenu SEQ ID NO: 3
Xaal mpexacrasisier co0oi ramMmuH, Xaa2 NMpeACTaBsieT coOOM TimyTaMuH, Xaa3 MpeAcTaBisieT coOOH CepHH,
Xaa4 npencraBiseT co00# IIyTaMHHOBYIO KHCIIOTY, Xaad MpencTaBisieT coOoil NeliuH, Xaab mpencTaBiseT
coboit TnposnH u Xaa7 npeacrasiseT coboit acnaparus, u B B-meniu SEQ ID NO: 4 Xaa8 npezacrapiser coboit
THPO3WH, Xaa9 mpencTaBiseT codoit peHmnanannn, Xaal( npeacrapuseT coboit TpeonnHd u Xaal 1 mpencrasis-
€T cO0OM TIPOJTHH.

B emie oqHOM THIMMMYHOM BOIUIONMIEHUH aHAIOT WHCYJIMHA XapakTepu3yercs TeM, uTo B A-tiemu SEQ ID
NO: 3 Xaal mpexncraBiseT coOoW TAUIMH, Xaa2 TpeacTaBisieT co0oil riryTamuH, Xaa3 mpeacTaBisieT co0oit
cepuH, Xaa4 mpeacTaBisieT coOOW acmapardH, XaaS mpeacTaBiseT co0oi JieWnuH, Xaab mpeAcTaBiIseT coboi
THPO3MH U Xaa7 mpencrasisieT codoi acnaparu, 1 B B-niemn SEQ ID NO: 4 Xaa8 mpexacrasnsier co0oit THPO-
3uH, Xaa9 mpencrasnsgeT coboil ¢penmnanannH, XaalO npexacraBnser coboi TpeonuH u Xaall mpexncrasiser
co0oi1 mposHH.

B eme oqHOM TUMMYHOM BOILIOUIEHHWU aHAJIOT MHCYJIMHA XapakTepusyercs TeM, uto B A-nenu SEQ ID
NO: 3 Xaal mpencraBiser coboif rmiuH, Xaa2 npencTasiseT co0oil riayramuH, Xaa3 mpeacraBisieT coOon
cepuH, Xaa4 mpexacTaBisieT coOOH TIyTaMHHOBYIO KHCIIOTY, XaaS HpejacTaBisieT co0oil jeinuH, Xaab npen-
cTaBisieT co00# TUPO3MH M Xaa7 MpeacTaBisieT coboi acmaparud, u B B-emm SEQ ID NO: 4 Xaa8 mpencras-
nsieT coboit Thpo3uH, Xaa9 orcyrcTByer, Xaal( mpeacraBiseT cobolt TpeoHWH M Xaall mpencTaBisier coOou
HPOJIHH.

B emie oqHOM THIMMYHOM BOIUIONMIEHUH aHAIOT WHCYJIMHA XapakTepu3yercs TeM, 4to B A-tiemu SEQ ID
NO: 3 Xaal mpexncraBiseT coOoW TIAUIMH, Xaa2 MpeacTaBisieT co0oil riryTaMuH, Xaa3 mpeicTaBisieT co0oit
cepuH, Xaa4 mpencraBiseT coboi amaHuH, XaaS npeacTasisieT co0oi seinmH, Xaab npeacraBisieT co0oil THPO-
3uH 1 Xaa7 mpeacraBisieT coooi acnaparus, u B B-nienu SEQ ID NO: 4 Xaa8 npeacrasisieT co0oii riryTaMuHO-
BYIO KUCIIOTY, Xaa9 oTcyrcTByeT, Xaal( npeacrasisier coboii TpeonnH 1 Xaal 1 mpeacTasisier coO0i MPOHH.

B erie o1HOM THIIMYHOM BOIUIOLIEHUH aHAJIOT MHCYJIMHA 110 HACTOSIIEMY H300PETEHHIO XapaKTepU3yeTCs
TEeM, 4TO:

B A-ulenu SEQ ID NO: 3 Xaa4 npencrasisier co0oi IiTyTaMHHOBYIO KHCIOTY, 1 B B-nienin SEQ ID NO: 4
Xaa9 npencrapisieT co00¥ PpeHUNANaHNH; WITH

B A-tetm SEQ ID NO: 3 Xaa4 npexncrasnsieT coboii acnaparus, 1 B B-emn SEQ ID NO: 4 Xaa9 mpen-
CTaBJsIeT cO00H (eHMIIATaHIH; HITH

B A-tertt SEQ ID NO: 3 Xaa4 npencrarisier co00i TIIyTaMUHOBYIO KHCIOTY, U B B-riem SEQ ID NO: 4
Xaa9 oTCyTCTBYET; WIIH

B A-terr SEQ ID NO: 3 Xaa4 npencrasnseT coboit ananu, u B B-ienin SEQ ID NO: 4 Xaa8 mpencras-
asieT co0OH TITyTaMHHOBYIO KHCIIOTY U Xaa9 OTCYTCTBYET;

0e3 orpaHNYeHHs yKa3aHHBIMHM BapHaHTAMHU.

B eme o1HOM THNMYHOM BOIUIOIIEHWH aHAJIOT MHCYJIMHA IT0 HACTOSIIEMY M300pPETEHHIO COAEPIKUT aMH-
HOKHUCJIOTHYI0 nocienoBarensHocts SEQ ID NO: 16, 18, 20 unu 22.

B npyrom acrmexre coriiacHO HacTOSIIEMY M300pETEHHUIO MPEIUIOKeHA HYKJIEHHOBasl KHCIOTa, KOJUPYIO-
I11ast aHAJIOT MHCYJIMHA.

B TUMMYHOM BOIIIOIIEHWN HYKJIEWHOBAsl KHCIOTA IO HACTOSILIEMY H300pPETEHHIO COACPKUT HYKJICOTHI-
HBIE TTOCIIEIOBATEILHOCTH, BRIOpaHHbIE U3 TPYMIIbI, cocTosmieii m3 SEQ ID NO: 15, 17, 19 u 21.

-2



045778

B emie oxHOM acnekTe COryIacHO HAcTOSALIEMY M300PETEHHUIO MPEIUIOKEH PEKOMOWHAHTHBIH BEKTOP JKC-
MPECCHUH, COACPIKALIIIA yKa3aHHYIO HYKJICHHOBYIO KUCIOTY.

B eme ogHOM acmekTe COTIACHO HACTOSIMIEMY H300pETCHHUIO IPEeNJIOKEeH TpaHc(hopMaHT, TpaHchopMupo-
BaHHBIN PEKOMOMHAHTHBIM BEKTOPOM 3KCIIPECCHH.

B eme ogHOM acmexTe COTJIacCHO HACTOSIIEMY M300pETEHHIO MPEUIOKEH CIoco0 IMOoIydeHus aHaora nH-
CYJIMHA, BKITFOYAFOIIIHNA:

a) ToJTyYeHHe PEeKOMOMHAHTHOTO BEKTOPa HKCIPECCHH, COAEPIKAIIECTO HYKJICHHOBYIO KHCIIOTY, KOIUPYIO-
IIYIO TEeTTHA-aHaJIOT HHCYJINHA;

0) TpaHC(hOpMAIMIO KICTKH-X03IMHA PEKOMOWHAHTHBIM BEKTOPOM SKCIPECCHH W TOIYYCHUE TpaHCPOp-
MaHTa U3 YKa3aHHOW KJICTKH-X031Ha;

B) KyJbTHBHPOBaHUC TPAHC(HOPMAHTA M FIKCIPECCHIO MENTHIA-aHAIOTa HHCYITUHA; U

T') BBIJICJICHUE U OYHCTKY SKCIIPECCUPOBAHHOTO MENTHIa-aHAIOTa HHCYITHHA.

B emie oxHOM acnekTe COrylacHO HAacTOAIIEMY H300PETCHHUIO TpeuIokeHa (apManeBTHIECKass KOMIO3HU-
s IS JIeYeHHs TuadeTa, coiepikalias aHaJIoT HHCYJIMHA B KAYeCTBE aKTHBHOTO MHTPEIUCHTA U (hapMallCBTH-
YECKH MIPUEMIIEMBIA HOCUTEII.

[Tose3nbie 3G PEeKTHI.

AHAaIOTH WHCYJIUHA 0 HACTOSIIEMY M300pETEHUIO IEMOHCTPUPYIOT 3HAYMTEIBHO YIIYYIICHHBIH in Vvitro-
3¢ (exT mo CpaBHEHUIO C HATHBHBIM MHCYJIMHOM, H II03TOMY OKHIAIOT, YTO BBEJICHUE YKAa3aHHBIX aHAJOTOB WH-
CyJIMHA Ja’ke B HEOONBIIOM KOIWYECTBE OyAeT JOCTATOYHBIM UIS JICUCHHS M, TAKUM 00pa3oM, MX MOXKHO Oyzer
3¢ GexTUBHO NCTIONL30BATH AJIS JICUSHUS Ha0eTa.

Onucanne rpadpu4ecKnX MATepHATIOB

Ha ¢wur. 1 nokazan pe3yibpTaT aHadH3a YUCTOTH aHAJOTOB WHCYJIMHA 10 HACTOSIIEMY U300pPETCHHIO I10-
CPEICTBOM OEIKOBOTO 2IeKTpodope3a U, B KaUeCTBE MpUMeEpa, pe3yibTaT JJisl aHaiora HHeyimHa 1 (mopoxkka 1
- MapKep pa3Mepa; U JOpOoKKa 2 - aHaJIOT UHCYIUHA 1).

Ha ¢wur. 2 mokazan pe3ysibTaT aHaIH3a YUCTOTH aHAJOTOB WHCYJIMHA IO HACTOSIIEMY U300pPETCHHIO ITO0-
cpencTBoM xpomartorpaduu ¢ odpameHHoi (a3oii U IKCKIIO3MOHHON XpoMaTorpaduu U, B Ka4ecTBe MpUMepa,
pe3yIbTaT AJI aHaIoTa MHCYJIMHA 1.

Ha ¢wur. 3 moka3aH pe3ynbTaT MENTHUIHOTO KAPTHPOBAHUS aHAJIOTOB IO HACTOALIEMY M300pETEHHIO W, B
KadecTBe MpHUMepa, pe3ynbTaT Al aHajuora nHcynauHa 1, tae USP-uHCYIMH COOTBETCTBYEeT HATHBHOMY WHCYJIH-
HY, FICTIOJIE30BAaHHOMY B Ka4€CTBE KOHTPOJIS.

Hauny4ymmii BapuaHT ocyuiecTBIeHUS N300peTeHus

Jaee HacTosmiee uzodpereHne OyAeT Omucano 0ojee mogpoOHO.

B 10 xe BpeMs, KaxI0¢ U3 OOBSICHCHUN U THUIUYHBIX BOTUIONICHUN, PACKPBITHIX 3/I€Ch, IPUMEHUMO K JIPY-
TUM OOBSCHCHUSAM W THITUYHBIM BOIUTOHICHHSM. TO ecTh 00BhEM HACTOSIIETO W300pPETEHUs BKIIFOYACT BCE BO3-
MOJKHBIC KOMOMHAIIUH Pa3IMIHBIX JIEMEHTOB, PACKPBITHIX 37eCh. Kpome Toro, 00beM HacTOSIIEr0 H300pETCHUS
HE CJIeyeT OrpaHNYUBATh KOHKPETHBIMU ONTHUCAHUSMHE, IPUBCICHHBIMU HIKE.

Hacrosmiee n3o0peTeHe OTHOCUTCS K HOBOMY MHCYJIMHY M, KOHKPETHO, K aHAJIOTY HHCYJUHA C YITy4IlIeH-
HBIM in Vitro-3peKToM 1Mo cpaBHEHUIO C HATHBHBIM UHCYITHMHOM.

[Ipu wcronp30BaHNH 3/1eCh TEPMHUH "aHAIOT WHCYJIWHA" OTHOCHUTCS K MOIU(DHUIIMPOBAHHOMY aHAJIOTy Ha-
TUBHOTO MHCYJINHA, TIOJy9eHHOMY MOIU(HUKAIUNEH 9aCTH aMUHOKHUCIOTH (AMHHOKHCIIOT) HATUBHOTO WHCYJIH-
Ha B pOpMe BCTaBKH, JICIEIINH WIJIM 3aMEHBI, W, B YaCTHOCTH, OH BKITIOYAET Pa3NUYHbIC aHAJIOTH HATHBHOTO HH-
CyJIMHA C YIYYIIEHHBIM in Vitro-3p(peKToM 1o cpaBHEHUIO C HATUBHBIM HHCYJIHHOM.

HartuBHbI# MHCYIMH mpeacTaBisieT coO0OH FOPMOH, CEKPETHPYEMBIH MODKEITYIOYHOM JKeNne30i, 1 00BIYHO
(hYHKIIMOHHUPYET, CTUMYITUPYS a0COPOIHIO TITFOKO3bI KICTKAMH M MHTHOUPYS pacha )KUPOB, KOHTPOIHUPYS, MMO-
CPE/ICTBOM 3TOTO, YPOBHHU TJIFOKO3BI B KPOBH in Vvivo. MHCYnuH oOpa3yeTcst IpH MPOLECCHHTe €ro Mpe/ecT-
BCHHUKA, IIPOUHCYJIMHA, HE 00Jaaonero GyHKIUeH KOHTPOJIsl YPOBHEH TIFOKO3bI B KpoBU. HCYNIHH cocTouT
U3 IByX MOJMIENTUIHBIX Lenei, To ecth A-nienu u B-uenn, coaepxkamux 21 u 30 aMUHOKHUCIOT, COOTBETCT-
BEHHO, COCJMHCHHBIX APYT C IPYyroM mucynbuaHeiMu cBs3smu. Kaxnmas w3 A-tienn u B-nienmn moxer conep-
’KaTh aMHHOKHCIIOTHBIE TTociefoBarenbHocTH, npeactaBienasie SEQ ID NO: 1 u SEQ ID NO: 2, moka3zaHHBIE
HIDKE.

A-1ensb.

Gly-Ile-Val-Glu-GIn-Cys-Cys-Thr-Ser-Ile-Cys-Ser-Leu-Tyr-Gln-Leu-Glu-Asn-Tyr-Cys-Asn (SEQ ID NO:
1)

B-nens.

Phe-Val-Asn-Gln-His-Leu-Cys-Gly-Ser-His-Leu-Val-Glu-Ala-Leu-Tyr-Leu-Val-Cys-Gly-Glu-Arg-Gly-
Phe-Phe-Tyr-Thr-Pro-Lys-Thr (SEQ ID NO: 2)

WucynuH Mo HacTosImeMy U300PETEHUIO OTHOCHUTCS K aHAJOraM MHCYJIUHA, MTOJYYCHHBIM C IPUMCHEHUCM
TEXHOJIOTHH TCHETHYECKOW PEKOMOWHAIINU, HO WHCYJIWH HE OTPAHWYCH YKa3aHHBIMU AHAJIOTAMHU W BKJIFOYACT
JMF000H MHCYIIHH C YAYYIICHHBIM in Vitro-3p(eKToM 10 CPaBHEHUIO ¢ HATUBHBIM MHCYJIHMHOM. [Ipeamodrurens-
HO, WHCYJIMH II0 HACTOSIIEMY HW300PETCHHIO BKIIFOYACT WHBCPTUPOBAHHBIA WHCYJIMH, BapUAHTHl MHCYJIUHA,
(hparMeHTHI HHCYIMHA U TakK ganee. MTHCYIHH MOXET OBITh IOJIydeH He TONBKO PEKOMOMHAHTHBIM METOA0M, HO
TaKXkKe TBEpAO(a3HBIM CHHTE30M, U CIIOCO0 TOTyYeHHSI HE OTpaHUYeH YKa3aHHBIMH METOaMH.
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OTH aHAJIOTW HMHCYIIMHA, MIPEICTaBISIOINE COO0M MenTHabl, 00Jafaloue ClIOCOOHOCTHIO KOHTPOIMPO-
BaTh YPOBHH TIIFOKO3BI B KPOBH in Vivo, 3KBHUBAJICHTHOW WJIM COOTBETCTBYIOUICH HATHBHOMY HHCYIIHHY, BKITIO-
YaroT JIFOOBIE arOHUCTHI HHCYJTMHA, IPON3BOIHBIC HHCYJIMHA, (hparMeHThl HHCYIHUHA, BAPUAHTHI HHCYJINHA U TaK
Janee.

[Ipu HCcIoNIb30BaHUM 37IeCh TEPMHUH "arOHUCT WHCYJIMHA" OTHOCHUTCS K BEIIECTBY, KOTOPOE MOXKET CBS3BI-
BaThCS C PEIETITOPOM MHCYIIHMHA in Vivo HE3aBHCHMO OT CTPYKTYPBI HHCYJIMHA U, IOCPEACTBOM 3TOTO, IEMOHCT-
pHUpyeT ONOIOTHYECKYIO aKTHBHOCTB, SKBHBAJICHTHYIO OMOIOTHYECKOI aKTHBHOCTH HHCYJIHHA.

[Tpu ucnoap30BaHUM 3[IECH TEPMHH "TIPOU3BOTHOE HHCYJIMHA" MOYKET OTHOCHUTHCS K TIETITHIY, TOMOJIOTHY-
HOMY KaXIOW M3 aMHHOKHUCIIOTHBIX TOCIICIOBATCIFHOCTEH A-TIeNM U B-1lenmn HATUBHOT'O WHCYJIHMHA, B OopMe,
o0Jaaroneil cnocoOHOCTBI0 KOHTPOJIMPOBATh YPOBHHM TJIIOKO3BI B KPOBH in Vivo, I/Ie 4acTh TPYIIT B AaMHHOKHC-
JIOTHOM OCTaTKe MOAU(QUIIMPOBAHA XUMHUYCCKUM 3aMEIeHHEeM (HampuMmep, anb(a-MeTHIMPOBAHUEM, aibda-
THIPOKCHIIMPOBAHUEM), YAaJCHUEM (HAampuMmep, Je3aMUHHPOBAHHEM) WM Moaudukanued (Hanmpumep, N-
METHIHPOBAHUEM ).

Kpome Toro, npu nCrosib30BaHUM 3/1€Ch TEPMUH "TIPOU3BOHOE MHCYJIUHA" MOXKET OTHOCHTHCS K METITHI-
HOMY MHMHKY ¥ HU3KO- WM BBICOKOMOJICKYJISIPHOMY COEIMHEHHIO, KOTOPOE MOXKET KOHTPOJIMPOBATH YPOBHU
TIIIOKO3BI B KPOBH in Vivo, CBS3BIBAsICH C PELENTOPOM HWHCYNIHHA, HECMOTPS Ha OTCYTCTBHE TOMOJIOTHH aMHHO-
KHCJIOTHOH ITOCTIeT0BAaTeIbHOCTH HATUBHOTO WHCYJIMHA.

[Ipu wcronp30BaHNM 3/1€Ch TEPMHUH "(parMeHT WHCYIHHA" OTHOCHTCS K (pOopMe MHCYJIHMHA, TIIe IO MEHb-
el Mepe OfJHa aMHHOKHMCIIOTa J00aBJieHa MM yJalieHa, U 100aBIeHHAas aMUHOKHCIIOTa MOXKET IPEICTaBIISATh
c000¥i aMHHOKHCIIOTY, HE TPUCYTCTBYIONIYIO B MPUPOJe (HampuMep, aMHHOKUCIOTY D-Tuma), u ¢pparMeHT HH-
CyJIMHa 00JIaIaeT CIIOCOOHOCTHIO KOHTPOJIUPOBATh YPOBHH TIIFOKO3EI B KPOBH in Vivo.

[pu ucnons30BaHUK 37/€Ch TCPMHUH "BapUAHT HHCYIUHA" OTHOCHTCS K MENTHIY, OTINYAIOIIEMYCS OT UH-
CyJIMHa TI0 MEHbBLIEH Mepe OJHON aMMHOKHCIIOTHOH IOCIIE0BATEILHOCTBIO M TaKXkKe 00JagaronieMy crnocoOHo-
CTBIO KOHTPOJIMPOBATh YPOBHH TJIIOKO3bI B KPOBH in Vivo.

Crioco0bl, IpUMCHSIEMBIC B MOJYUYCHHH arOHHCTOB, MPOU3BOIHEIX, (PPAarMEHTOB M BapUAHTOB HHCYJIUHA
MOTYT OBITh MPUMEHEHBI TT0 OTACILHOCTH WM B KoMOMHanuy. Hampumep, B 00beM HACTOSIIIET0 W300peTEeHUS
MOTYT OBITh BKJIFOUEHBI MENTHBI, 00IaIaonie ClIOCOOHOCThIO KOHTPOJIUPOBATh YPOBHHU TIIOKO3BI B KPOBH in
Vivo, OTJIMYAIONINEcs M0 MEHBIICH Mepe OIHON aMHHOKHCIOTHOW ITOCIIEOBATEIHHOCTBIO, B KOTOPBIX aMHHO-
KHUCJIOTHBIN 0CTaTOK Ha N-KOHIIE Ie3aMUHUPOBaH.

AHaIor MHCYJINHA TI0 HACTOAILIEMY H300PETCHHIO MCKIIOUHUTEIFHBIM 00pa3oM BKIIOYAET J000H MenTwHr,
in vitro-ah}pexT KoToporo yIydIleH M0 CPaBHEHHUIO C HATHBHBIM WHCYJIWHOM ITOCPEICTBOM BBEACHHS 3aMEHBI,
BCTaBKU WJIM JICNICIMA aMHUHOKHUCIIOTHI (AMHHOKHCIIOT) WM MMOCTTPAHCIIAIUOHHOW MOTU(HKANUU (HATIpUMED,
METHIHPOBAHUS, AIWITUPOBAHNS, YOUKBUTHHHPOBAHUSI U MEKMOJICKYIIIPHOTO KOBAJICHTHOTO CBSI3bIBAHUS) aMH-
HOKHUCIOTHBIX nocnenosatenbHocTed (SEQ ID NO: 1 u 2) A-nienn u B-1ienn HaTuBHOTO MHCY/IMHA. J{71s1 3aMEHEBI
WA BCTaBKM aMHUHOKHUCIIOTHI (AaMHHOKHCIIOT) MOTYT OBITh UCIIOJIb30BaHBI HE TOJNBKO 20 aMUHOKHCIIOT, OOBIYHO
HAOJFOTacMBbIC B UCIIOBEUYCCKUX OCIIKaX, HO TAKXKE aTHUITMIHBIC WM UCKYCCTBEHHBIC AMUHOKHUCIOTHI. ATHITUYHBIC
AMHMHOKHCIIOTHI MOTYT OBITh ITpuoOpetens! y Sigma-Aldrich, ChemPep, Genzymepharmaceuticals u Tak naiee.
[lenTuasl, comepskamue TH aMHHOKUCIOTHI, ¥ OOBIYHBIC MENTHIHBIC MOCIE0BATEIIEHOCTH MOTYT OBITH CHHTE-
3UPOBAaHBl WM MPHOOPETEHBl y KOMMEPUYECKUX KOMITAHMH, CHHTE3HUPYIOMMX IENTHABL, TaKMX Kak American
Peptide Company, Bachem (CIIIA) n Anygen (Kopes).

KonkpeTrHO, aHATIOTH HHCYIMHA IO HACTOAIIEMY H300pETCHHIO MOTYT MIPECTABIATh cOOO0H aHANOTH HHCY-
JIMHA, COoJepKallne MOAW(PHUKAINIO WIH yOaJeHHE OIMpPENeICHHOTO aMUHOKHCIOTHOTO OCTaTKa (OCTAaTKOB) A-
ey U B-11enmu HATUBHOTO MHCYIIMHA, U, MPEIIMOYTHTEIEHO, MOTYT IPEACTABIATE COOOH aHAIOTH UHCYIIMHA, TIe
OTIpEICIICHHBI aMIHOKHCIIOTHBIA OCTATOK (OCTAaTKU) A-IleNM HATUBHOTO WHCYJIHHA MOIUGUIMPOBaH (Moaudu-
IUPOBAHBI) U ONPEICIICHHBIN aMHHOKUCIOTHBIN 0CTaTOK (0CcTaTku) B-Iienyn HaTHBHOTO MHCYJIMHA MOIUDUIIHPO-
BaH (MOAM(HUIMPOBAHBI) W/UIH yialleH (YAalIeHBbI).

[IpeanoyrnTensHO, aHATIOTH MHCYJIMHA 110 HACTOSIIEMY H300PETEHHIO MOTYT MPECTaBIsATh cOOOH aHaor,
rae 14-ii aMHHOKHCIIOTHBIH OCTaTOK, THPO3WH, AMHHOKHCIOTHOW MOCJICIOBATEIEHOCTU A-IICMH, MPEICTaBIICH-
ot SEQ ID NO: 1, 3ameHeH Ha TITyTaMHHOBYIO KUCJIOTY, acliaparvH WM aJlaHWH, WU aHajor, rae 16-it amu-
HOKHUCJIOTHBI OCTATOK, THPO3WH, 3aMEHEH Ha TIIYTAMHHOBYIO KHUCIOTY W/HIU 25-W aMHUHOKUCIIOTHBIH OCTATOK,
(heHnIamaHuH, aMMHOKUCIIOTHOM mocienoBarenbHocTH B-1ienu, npeacrasnenHoi SEQ ID NO: 2, ynaneH, wiu
MOTYT BKJIIOYaTh BCE 3TU aHAJOTH.

Bonee mpeamnouTuTensHO, aHAIOTH MHCYJIMHA 110 HACTOALIEMY M300PETEHHIO MOTYT MPEACTaBIATE COOOM
aHaJIOTH MHCYNHHA, coaepxamue A-tiens SEQ ID NO: 3, npencraBiieHHy0 cienyromniei odmei Gopmymnoii 1, u
B-tiens SEQ ID NO: 4, mpencraBieHHYO claenyroomnei oomiei hopmymnoii 2.

O6mas popmyia 1.

Xaal-Ile-Val-Glu-Xaa2-Cys-Cys-Thr-Ser-Ile-Cys-Xaa3-Leu-Xaa4-Gln-Xaa5-Glu-Asn-Xaa6-Cys-Xaa7
(SEQ ID NO: 3)

B mpuBenenHoi BhIe oomieit popmyne 1:

Xaal mpencraBnser coOOW alaHWH, TIUIMH, TIYTAMUH, TUCTHIUH, TIYTAMAHOBYIO KUCIIOTY HJIM acmapa-
THH;

Xaa2 mpezacraBisieT co00i aJaHWH, TITyTAMUHOBYIO KHUCIIOTY, TITyTaMUH, THCTUINH WJIN acllaparuH;

-4



045778

Xaa3 mpencraBnseT coOOOW allaHWH, CEPUH, TIYTaMUH, TJTyTAMHHOBYIO KHACJIOTY, TUCTUIMH WM acTiapariH;

Xaa4 npencTaBiseT cO00H allaHUH, TUPO3UH, TITYTAMUHOBYIO KHCJIOTY, THCTU/IMH, JIN3HH, aCIIAParuHOBYIO
KHCJIOTY YUTH acllaparvH;

Xaa5 mpezacTaBiseT coO0H alaHWH, JISHIIMH, TUPO3WH, TUCTUIHH, TITyTAMUHOBYIO KACJIOTY WJIH acllaparuH;

Xaa6 mpenacTaBisieT co00H alaHWH, THPO3HH, CEPHH, TIIYTAMUHOBYIO KHCJIOTY, TUCTHIUH WM acllapariH;

Xaa7 mpeacTaBiseT co00M acnaparuH, TIMIWH, TUCTUIWH WA allaHWH.

O6mras popmyna 2.

Phe-Val-Asn-GIn-His-Leu-Cys-Gly-Ser-His-Leu-Val-Glu-Ala-Leu-Xaa8-Leu-Val-Cys-Gly-Glu-Arg-Gly-
Phe-Xaa9-Tyr-Xaal0-Xaall-Lys-Thr (SEQ ID NO: 4)

B mpuBeneHHo BhIe 00mieit popmyne 2:

Xaa8 mpezcTaBisieT co00il THPO3UH, TTTYTAMHUHOBYIO KHUCIIOTY WJIHM aCIaparHHOBYIO KHCJIOTY WIJIM OTCYTCT-
BYET;

Xaa9 npencrasisieT co00i heHMITaTaHUH WK OTCYTCTBYET;

XaalOQ mpencrapisier co00 TPEOHUH WU OTCYTCTBYET; H

Xaall mpencraBisieT co00# IPOJINH, TIIYTAMUHOBYIO KACIOTY MM aCIIAparvHOBYIO KHUCJIOTY WIJIA OTCYTCT-
ByeT (Te nenTtuabl, coaepxamue A-ienb SEQ ID NO: 1 u B-iens SEQ ID NO: 2, MOTYT OBITh UCKITIOUCHBI).

B 6oee KOHKPETHOM THITMYHOM BOIUIOLICHWW aHAJIIOT MHCYJTHMHA MOXET TPEACTaBIATE cOO0H aHaIoT WH-
CyJIHHa, TOe:

B obOmieit popmyne 1

Xaal mpencraBiseT cOOOW TIIHIINH,

Xaa?2 npencrasisieT co00i IIyTaMuH,

Xaa3 npencrasisieT coboit cepuH,

Xaa4 npencrasisieT co00it anaHuH, NTyTaMUHOBYIO KUCIIOTY WIIM acliaparvH,

XaaS mpeacrasisieT co00M JICHITHH,

Xaab mpeacTaBiseT coO0M THPO3HH U

Xaa7 mpeacTaBiseT coOOM acraparuH; u

B 0o0mIe#t popmyie 2

Xaa8 mpezacrasisger cob60i THPO3WH WM TIyTAMHUHOBYIO KHCIIOTY,

Xaa9 npezacrapiseT co0oi GeHNTaTaHuH WIH OTCYTCTBYET,

XaalO mpencraBiseT co00H TPEOHUH H

Xaall npexacrasisieT co00# MPOJIMH, TIIYTAMUHOBYIO KUCIIOTY WM acllapariHOBYIO KHUCIIOTY WIJIM OTCYTCT-
BYET;

0e3 orpaHNYeHNs yKa3aHHBIMHM BapHaHTAMHU.

B npyromM KOHKpPETHOM THIIMYHOM BOIUIOIICHMH aHAJIOT WHCYJIMHA MOKET HPEICTaBIAThH coOOH aHayor
WHCYJIMHA, T]Ie:

B o0mieit popmye 1

Xaal mpexactaBisieT cOOOM TIIUINH,

Xaa2 mpeacTaBiseT COO0H TITyTaMHH,

Xaa3 mpeacTaBiseT cOO0M CepHH,

Xaa4 npeacraBigeT cob0i MIyTaMUHOBYIO KHCIIOTY I acTiaparu,

Xaa5 mpezactaBisieT co00M JeHIHH,

Xaab npencrasisieT co60it THPO3UH 1

Xaa7 npencrasisieT coboii aciaparus; u

B o0mielt popmyite 2

Xaa8 mpencrasisieT co00it THPO3HH,

Xaa9 npencrasisiet co0o0it heHMITaTaHUH WIH OTCYTCTBYET,

Xaal0 npencraisieT coO0H TPEOHUH U

Xaall mpencraBisieT co00# MPOJIMH, TIIYTAMUHOBYIO KACIOTY MIJIM aCIIAparvHOBYIO KHUCIOTY WIIM OTCYTCT-
BYET;

0e3 oTpaHNYeHNs YKa3aHHBIMU BapHAHTAMH.

B eme oqHOM KOHKPETHOM THIIMYHOM BOIUIOIIEHHH aHAJIOT MHCYJIMHA MOXET COIepXaTh A-Ienb oOmiei
dopmyner 1 u B-iens, e B B-iemm SEQ ID NO: 4 Xaa8 npeacraBnsieT co0oil THpo3uH, Xaa9 OTCYTCTBYET,
XaalO mpencraBiseT coOol TpeoHUH u Xaall mpencraBiseT coOON MPOJHH, TIIYTAMHHOBYIO KHCIIOTY WJIH ac-
MaparuHOBYIO KHCIIOTY WM OTCYTCTBYET, 0€3 OrpaHNuCHUs yKa3aHHBIMU BapHaHTaMH.

AHanor MHCYJIMHA MOXET cozepxarh A-niers o0meit popmysst 1 n B-niens, rae B B-ienn SEQ ID NO: 4
Xaa8 mpexcrasisier co0oi THpo3uH, Xaa9 mpencrasisier coboi denmnanannH, Xaal0 orcyrcTByer u Xaall
HPE/CTaBISIET CO00I MPONKH, TITyTAMHHOBYIO KUCIIOTY WM aclapariHOBYIO KHCIIOTY MJIM OTCYTCTBYET, Oe3 or-
paHMYeHHs yKa3aHHBIMH BapHaHTAMHU.

AHanor UHCyIUHa MOXeET XapakrepuzoBaThcs TeM, uTo B A-nenu SEQ ID NO: 3 Xaal mpencrasuser co-
0oii TiuiH, Xaa2 mpenacTaBisieT co0oit rimyramMuH, Xaa3 mpenacTaBiseT co0oi cepuH, Xaad4 mpencTaBIiseT CO-
00li TIIyTAMHHOBYIO KHCJIOTY, Xaad MpeacTaBiseT coOOH JelnuH, Xaab mpeacTaBisieT co0oi THpo3uH 1 Xaa7
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npezcTaBisieT coboii acnaparus, u B B-ienn SEQ ID NO: 4 Xaa8 npezncrasisier codoi Tpo3us, Xaa9 npen-
cTaBisieT coboil ¢eHmnananuH, XaalO npexacrasiser cobol TpeonuH u Xaall mpencrasiseT co0oil mpoiwvH,
TIIyTaMHHOBYIO KHCJIOTY FUTH aCIaparnHOBYIO KHCJIOTY HUIM OTCYTCTBYET, 0€3 OrpaHHYeHHs YKa3aHHBIMU BapH-
aHTaMHU.

AHaJor WHCYJIMHA MOXET XapaKkTepu3oBaThcs TeM, uTo B A-lenin SEQ ID NO: 3 Xaal npencrasisieT co-
Ooii riuiH, Xaa2 mpenacTaBisieT co0oi rimyramMuH, Xaa3 mpencTaBiseT co0oi cepuH, Xaad mpencTaBiseT Co-
0oii acmaparus, XaaS mpeAcTaBisgeT co0oM JIeHnnH, Xaab mpeacTaBiseT co0oi THpo3uH U Xaa7 MpeAcTaBIIsIeT
coboit acraparus, u B B-ienn SEQ ID NO: 4 Xaa8 mpencrasisier co6oit THpo3uH, Xaa9 mpeacTaBiseT coooi
¢ennmnananny, XaalO npexncrasisier coboif TpeonnH u Xaall mpezncraBnseT co0oi NPOJHH, TNIyTaMHHOBYIO
KUCJIOTY WJIH acliaparMHOBYIO KUCIIOTY WJIM OTCYTCTBYET, O€3 OTpaHHUYCHHUS YKa3aHHBIMHU BapHaHTaAMH.

B emre 01HOM KOHKPETHOM THITMYHOM BOIUIOLICHUH aHAJIOT MHCYJIMHA MOXKET XapaKTepU30BaThCs TEM, UTO
B A-tlertu SEQ ID NO: 3 Xaal mpencrasnset co0oii rimiuH, Xaa2 MpeacTaBiseT co00# riryramMuH, Xaa3 mnpen-
cTaBisieT coOoii ceprH, Xaa4 mpeacTaBisieT COOO0H IIyTaMHHOBYIO KHCIIOTY, XaaS MpeAcTaBisieT co0o0i JeHIvH,
Xaa6 npezcTaBisieT co00i THPO3WH M Xaa7 mpexacTasiseT coboit acnaparuy, u B B-ienu SEQ ID NO: 4 Xaa8
TIpeCcTaBisieT co0o0i THPO3uH, Xaa9 oTcyTcTByeT, Xaal( mpeacrasnser coboit TpeoHuH U Xaal 1 mpeacrapuseT
c000¥ TIPOJINH, TIIyTAMUHOBYIO KHUCJIOTY WIIM acIaparuHOBYIO KHCIIOTY FJIH OTCYTCTBYET, 0€3 OrpaHHIeHUs yKa-
3aHHBIMU BapHaHTaMU.

B erme 01HOM KOHKPETHOM THITMYHOM BOIUTONICHUH aHAJIOT HHCYJIMHA MOXKET XapaKTepHU30BaThCs TEM, UTO
B A-tietu SEQ ID NO: 3 Xaal npeacraBnsieT co00# TuIuH, Xaa2 MpeacTaBisieT co0or mryTaMuH, Xaa3 mpen-
CTaBJsIeT cOO00H cepuH, Xaad npeacTaBisgeT co00H altaHuH, Xaad mpeacTaBiseT co0oi ernH, Xaab mpenacTan-
nseT co0oi THpo3uH u Xaa7 mpeacTaBisieT co0oii acmaparud, U B B-ietm SEQ ID NO: 4 Xaa8 mpencrapnser
co00i1 NTyTaMMHOBYIO KHCIIOTY, Xaa9 orcyrcTByeT, Xaal( mpencrasnser coboit TpeonnH U Xaal 1 npencrasis-
eT co0OH NMPOJINH, TITYyTAMHUHOBYIO KHCJIOTY WJIHM aclapariHOBYIO KHCIJIOTY WIIM OTCYTCTBYET, O€3 OrpaHu4eHHs
YKa3aHHBIMU BapHaHTaMH.

B TUNMYHOM BOIUTONIEHWH aHAJIOTH WHCYJIMHA MO HACTOSIIEMY M300PETEHHIO MOTYT BKJIIOYATh CIEIYIO-
IIMe aHAJIOTH:

1) ananor mHCynuHA 1: menTum, rae 14-if aMHHOKUCIIOTHBIN OCTATOK aMHUHOKHCIIOTHOH TOCIIEe0BaTEIhHO-
ctu A-tienn, nipeactasnenHoi SEQ ID NO: 3, npeacrapiiseT co00# TIIyTaMHHOBYIO KUCIIOTY U 25- aMHHOKHC-
JIOTHBIM OCTAaTOK aMHHOKHCIIOTHOM mocienoBaTesibHOCTH B-mern, npencrasiennoir SEQ ID NO: 4, npencras-
JsIeT co0ol (heHMITaTaHuH, UMEIOINH aMUHOKHUCIOTHYIO TTOCIIEIOBATEILHOCTD, peacTaBiennyio SEQ ID NO:
16, KoaMpyeMblii HYKICMHOBOW KHCJIOTOM, COAepKaIlell HYKJICOTHIHYIO TMOCIEA0BATEIHLHOCTh, TPEICTABICH-
nHyro SEQ ID NO: 15;

2) aHAJNOT MHCYJIMHA 2: IeNTU, rae 14-ii aMIHOKUCIIOTHBIA OCTATOK aMHHOKHUCIIOTHOM MOCIICIOBATEIbHO-
ctn A-ueny, npeacrasieHHod SEQ ID NO: 3, npencrasisier coboii acnaparvt U 25-# aMUHOKUCIIOTHBIH OCTa-
TOK aMHHOKHCIIOTHOW TocienoBareibHocTH B-menu, npencraBienHoit SEQ ID NO: 4, mpencrapnser co0oit
(eHMIANaHNH, UMEIONIMH aMHUHOKHCIOTHYIO TOCIeI0BaTeNbHOCTh, npeacTasiennyo SEQ ID NO: 18, koxu-
pYEMBIi HyKJICMHOBOU KHUCIOTOM, coepKalllell HyKIeOTHIHYIO MOCIeJ0BaTeNbHOCT, NpeacTaBieHHyo SEQ ID
NO: 17,

3) ananor nHCynWHA 3: ienTHa, rae 14-i aMUTHOKHCIOTHBIN OCTATOK aMHHOKHCIIOTHOW TIOCIIeI0BATEIbHO-
ctu A-tienn, nipeactasnenHoi SEQ ID NO: 3, mpeacrapiisieT co00# TIIyTaMHHOBYIO KUCIIOTY U 25- aMHHOKHC-
JIOTHBIM OCTaTOK aMHHOKHCIIOTHOHM TocienoBaTebHOCTH B-mienm, mpencraBnenHoir SEQ ID NO: 4, ynanen,
MMEIONTNH aMUHOKHUCIIOTHYIO TIOCJIeNOBaTeIbHOCTD, MpeacTaBieHnyio SEQ ID NO: 20, kogupyeMblit HyKJIeH-
HOBOI KHCIOTOH, coAeprkaliel HyKJIeOTHIHYIO OCIEeI0BaTeNbHOCTD, NpeacTasieHHyo SEQ ID NO: 19;

4) aHanor uHCyMHA 4: entu, rae 14-i aMHHOKUCIIOTHBIA OCTaTOK aMHHOKHUCIIOTHOM MOCIICIOBATEIbHO-
ctu A-nienin, npenacrasinernoit SEQ ID NO: 3, mpencrasuser coOoit ananuH, 16-ii aMHHOKHCIOTHBIN OCTaTOK
AMUHOKHUCIIOTHOW TIOCcie[oBaTenbHOCTH B-1ieru, npencrasiennoir SEQ ID NO: 4, npencraenser coboii riryTa-
MUHOBYIO KUCIOTY U 25-11 aMHHOKHUCIIOTHBIM OCTaTOK OTCYTCTBYET, UMEIOIIUN aMUHOKUCIOTHYIO MOCIEN0Ba-
TeNbHOCTH, peacTaBieHHyo SEQ ID NO: 22, kogupyemslil HyKJIEHHOBOH KHCIOTOH, CoAepaKaled HyKIeOTH -
HYIO TIOCJIEIOBATEIBHOCTD, peacTaBieHHy0 SEQ ID NO: 21.

[Ipu ncnons30BaHuy 37ech TepMHUH "in Vitro-3QPexT" OTHOCUTCS K MOTIONICHHUIO TITFOKO3bI MO JIeHCTBH-
€M aHaJiora MHCYNIMHA, M €r0 IMOoKa3aTeleM sBIsieTcs pe3ynsTar m3MepeHus ECsy OTHOCHTENBFHO MOTIIOMICHUS
TJTFOKO3bI KJIETKAMH MBIIIHHOTO TipoucxokaeHus 3T3-L1 ¢ agunonutapaoit nuddepeHnpoBKo.

B TUnIMYHOM BOTIUIOIICHUH NPH U3MEPEHHH in vitro-agdekra aHamoros nHCynuHa 1-3 aHanor mHCYJIHMHA 1
MIPOIEMOHCTPUPOBAI TIOBBIIIICHHUE TIOTIIONICHNUS TIIIOKO36I Ha 238,4%, aHaior HHCYINHA 2 TPOIEMOHCTPUPOBAI
nosbleHne Ha 241,7% u aHanor uHCy/IMHA 3 IPOAEMOHCTPUPOBAI NMoBbINIeHHE HA 705% MO cpaBHEHUIO ¢ Ha-
TUBHBIM MHCYJIHHOM, COOTBETCTBEHHO, IOATBEPAUB IOCPEACTBOM ITOT0, YTO aHAJOTH MHCYJIHMHA IO HACTOSIIE-
My N300pETEeHHUIO IEMOHCTPUPYIOT BBIAIOIIHMICS in vitro-addekt, B 2-7 pa3 npeBocxoasuuii 3ppeKkT HaTHBHO-
ro uHcynuHa (Tabm. 1).

B npyrom acriekTe coriacHO HacTOsIIEMY N300PETEHUIO TPEUIOKEHBI HYKIEHHOBBIE KUCIIOTBI, KOJIUPYIO-
IIME YKa3aHHBIC BBIIIC aHAIOTH HHCYJIIIHA.

[Ipu wucmonp30BaHUM 31€Ch TEPMHUH "HYKJICHHOBAs KHCIOTA" OTHOCHUTCA K JI€30KCHPHOOHYKICOTHIY
(IHK) wimm pubonykieotuny (PHK), Bkmogas reromuyro JIHK, k/IHK u PHK, obGpa3yromyrocst mpu ux TpaHc-
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KPHIIIKHU, ¥ HYKJICOTH KaK OCHOBHAS CTPYKTYPHAs €IMHHUIIA BKIFOYAET HE TOJHKO CCTCCTBCHHBIC HYKICOTHIIBI,
HO TaK)Ke aHaJIOTH ¢ MOAM(UKAMIMU caxapa win ocHoBaHus (Scheit, Nucleotide Analogs, John Wiley, New
York, 1980; Uhlman and Peyman, Chemical Reviews, 90: 543-584, 1990). HykyiienHoBasi KUCJIOTa TIO HACTOS-
meMy H300pETeHHI0O MOXXET OBITh BBIJCNICHA M IIOJNyYeHa C TPUMEHEHHEM CTaHAAPTHBIX MOJCKYJISIPHO-
Omosornyeckux TexHoyoruil. Hampumep, HyKIeHHOBas KHCIOTa MO HACTOSIIEMY HM300pETEHHIO MOXKET OBITh
nonydeHa [TIP-ammmdukaueii ¢ HCOMb30BaHUEM TTOAXOISAIINX MPAHMEPHBIX MMOCIEI0BATEILHOCTEH, OCHO-
BaHHBIX HAa IOCJIEIOBATEIBHOCTH TeHa HaTuBHOTO MHCYnIHHA (NM 000207.2, NCBI), 1 MoXxeT OBITh OJy4eHa
TEXHOJIOTHEHN CTaHAApPTHOTO CHHTE3a C UCIOJIb30BaHueM aBTomatudeckoro JIHK-cunresaropa.

[IpennovTuTensHO, HYKJIEHHOBAs KUCIOTA IO HACTOSIIEMY H300PETCHHIO BKIFOYACT HYKICOTHIHBIC IO-
cienoBaTenbHOCTH, peacrasieHHsle SEQ ID NO: 15, 17, 19 u 21. HyknenHoBas KUCJIOTa IO HACTOALIEMY U30-
OpETEeHHUIO BKITIOYACT HE TOJLKO HYKJICOTHIHBIC TIOCIe0BaTeIbHOCTH, pencTaBneHubie SEQ ID NO: 15, 17, 19
1 21, HO TakXKe BCE MOCIEOBATEILHOCTH, TI0 MEHbIIEeH Mepe Ha 70% rOMOJIOTUYHBIC YKa3aHHBIM BBIIIC TIOCIIE-
JIOBATCILHOCTSM, TIPEAMIOYTUTEIBHO IO MeHbIIeH Mepe Ha 80%, OoJiee MPEeNMOYTHTENBHO TI0 MEHBIIICH Mepe Ha
90%, erie OoJiee MPEAIOYTHTENBHO MO0 MEHbIIEH Mepe Ha 95% u Hanbosee NpeANoYTUTENHHO 110 MEHbIIEH Me-
pe Ha 98%, 1 menTHa, KOOAUPYEMbI YKa3aHHOW BBIIIE HYKJIEHHOBOW KHCIIOTOH, MOYKET CBSI3BIBATBHCS C PEIETITO-
paMH MHCYJIHMHA in Vivo, JEMOHCTPHPYS IOCPEACTBOM 3TOTO IO CYIIECTBY TaKyIO )K€ OMOJIOTHYECKYIO aKTHB-
HOCTh, KaK HHCYJIHH.

[Ipu HucroIb30BaHUM 3[IECh TEPMHUH "TOMOJOTH" OTHOCUTCS K CTENIEHH CXOJCTBA C 3aJaHHON aMHHOKHC-
JIOTHOW TOCIIE0BAaTEIFHOCTRI0 HATUBHOTO O€JKa JAWKOTO THIA WM KOIHWPYIOMIEH ero MOIMHYKICOTHIHOH I1o-
CJIEZIOBAaTENIFHOCTHIO M BKIIFOYAET MOCIIEJOBATEIFHOCTH, Ha ONMCAHHBIN BBIIIC MITH OOJBIIHNA MPOICHT HACHTHY-
HBIC AMHHOKHUCIIOTHBIM TIOCJICIOBATEIILHOCTSIM HITH ITOJIMHYKJICOTUIHBIM MOCICIOBATEIIEHOCTSM TI0 HACTOSIIEMY
n300pereHu0. ['oMOJIOTHS MOXET OBITh OTpE/CICHA CPAaBHCHHEM JBYX 3aJaHHBIX IOCICIOBATEIBHOCTEH He-
BOOPY’KCHHBIM TJIA30M WJIM MOXKET OBITH OTpE/eicHa ¢ IPUMCHEHHEM OMOWH(GOPMAIIMOHHOTO aNrOpUTMa, TMO-
3BOJISIFOIIETO aHAIM3UPOBATH TOMOJIOTHIO BEIPABHHUBAHUEM PACCMATPUBACMBIX MOCIICIOBATEIILHOCTEH I CpaB-
HEHHs. ['OMOJIOTHS TBYX 3aJaHHBIX aMHHOKHCJIOTHBIX TOCIEIOBATEILHOCTEH MOXXET OBITh yKa3aHa Kak Mpo-
1eHT. [loye3HbI aBTOMATH3UPOBAHHBIA ANTOPUTM JOCTYNEH s nmpuMeHeHwms B monyisx GAP, BESTFIT,
FASTA u TFASTA mnporpammuoro obecnieuenust Wisconsin Genetics Software Package (Genetics Computer
Group, Mamucon, mrar Buckoncun, CIIIA). AnropuT™M BeIpaBHUBaHWS, aBTOMATH3MPOBAHHBIA B yKa3aHHBIX
BBIIIIE MOAYJISIX, BKITIOUAET aJlTOPUTMBI BRIpaBHUBAHMUS TTociieoBarenbHocTeld Hummmana-Bynma (Needleman &
Wunsch), [Tupcona-JIumvana (Pearson & Lipman) u Cmura-Yorepmana (Smith & Waterman). Jpyrue moses-
HBIE aJITOPUTMBI BBIPABHUBAHUS IOCIEAOBATEIFHOCTEH 1 ONpEaeNICHIsI TOMOJIOTHH aBTOMAaTH3UPOBAHEI B IIPO-
rpaMMHOM obOecrieuenuy, Bkiodaromem FASTP, BLAST, BLAST2, PSIBLAST u CLUSTAL W.

B npyrom acmekte coriacHO HACTOSIIEMY M300PETEHUIO MPEUI0KEH PEKOMOMHAHTHEIA BEKTOP, COACPIKa-
NIMH HYKJIEWHOBYIO KHCJIOTY, KOAUPYIOIIYIO aHAIOT HHCYJTUHA. PeKOMOMHAHTHBIN BEKTOP MO HACTOSIIEMY H30-
OpETCHUIO MOXET OBITh CKOHCTPYHUPOBAH KaK BEKTOP I OOBIYHOTO KIIOHHPOBAHUS WM SKCIPECCHH U MOXKET
OBITh CKOHCTPYHPOBAH KaK BCKTOP JUIA WCIOJE30BAHUS MPOKAPHOTHYCCKONW KIETKH WM 3YKAPHOTHYCCKON
KJICTKH B KAYE€CTBE KJICTKU-XO35IHHA.

[Tpu ncnonk30BaHUM 37€Ch TEPMHH "BEKTOP" OTHOCHTCS K pEKOMOMHAHTHOMY BEKTOPY, CIIOCOOHOMY JKC-
MIPECCUPOBATH IEJIEBOU OETOK B MOAXOIAIICH KIETKEe-X035MHE, MPEACTABIAIONIEH CO00M reHHYI0 KOHCTPYKITHIO,
coJiepKalyro HeoOXoauMbIe (YHKITHOHAIHHO CBSI3aHHBIE PETYIATOPHBIC (AKTOPHI, 00ECTICUHBAIOIINE dKCTIPEC-
CHIO BBEJICHHON HYKJIEMHOBOH KHUCIOTHL. Hacrosee n3o0peTeHne mo3BOsSET MOMYyIUTh PEKOMOMHAHTHBIN BEK-
TOp, COAEP KAIINNA HyKICHHOBYIO KHUCIIOTY, KOIUPYIOIIYIO aHAJIOT MHCYJIMHA, W aHAJIOT WHCYJIMHA 10 HACTOAIIC-
My H300pETCHHIO MOXET OBITh IMOJIyYeH TpaHchopManuel mwin TpaHcheKnueil KIeTKI-X03I1Ha YKa3aHHBIM pe-
KOMOWHAHTHBIM BEKTOPOM.

B HacTosmieM n300peTeHIH HyKJIICHHOBAsT KUCIIOTa, KOJUPYIOIIasi aHAJIOT HHCYIWHA, (DYHKIIMOHAIBHO CBSI-
3aHa ¢ MPOMOTOpoM. [IpH HCIIOMB30BaHUU 3/IeCh TEPMUH "(DYHKIIMOHATIBHO CBA3aHHBIN" OTHOCUTCS K ()yHKIIHO-
HAITLHOU CBSI3U PETYIATOPHOHN MOCICIOBATEIBHOCTH, PETYIMPYIOMICH IKCIIPECCUI0 HYKICHHOBON KUCIOTHI (Ha-
OpUMeEp, TPOMOTOPA, CUTHANBHON IOCIIEIOBATCIBHOCTH, CaiTa CBS3BIBAHUS PHUOOCOM, IMOCIECIOBATEIBHOCTU
TePMUHAIIMY TPAHCKPUIIMK U TaK Jajiee) ¢ APYrol HyKICOTHIHOHW MOCIEIOBATEIEHOCTHIO, IIOCPEACTBOM YETO
PeryasaTOpHas TOCIE0BAaTEIIEHOCT MOXKET PETryINPOBaTh TPAHCKPHIILINIO /MM TPAHCIALNIO APYTOi HYKIEOo-
THIHOH MTOCTIEIOBATEIHHOCTH.

[Ipu ucnonb30BaHWU 311€Ch TEPMUH "TPOMOTOP" OTHOCUTCS K HETPAHCIUPYEMOH IMOCIEI0BATEIHLHOCTH
HYKJICMHOBOHM KHCJIOTBI, PACIIONIOKEHHOW BBINIE KOAMPYIOMICH 00JIaCcTH, CONEpIKaIIel CalT CBA3BIBAHUS IOJIH-
Mepasbl B 00Magaromeil aKTHBHOCTHIO MHUIHUAIINY TPAHCKPHIILIUU TeHa, PACIOJI0KEHHOTO HIXKE MPOMOTOpa, C
obpazosanreM MPHK, To ects, nomeny IHK, ¢ koTopsIM cBsA3bIBaeTCS HONMMEpas3a, HHULMUPYSI TPAHCKPHITLIHIO
TCHA, ¥ OH PACIIONIOKEH B 5'-OMEHE WHUIMAIIUH TPAHCKPHUITIUH ¢ oOpa3oBanreM MPHK.

Hanpumep, xorma BEeKTOp MO HACTOSIIEMY H300PETCHUIO MPEICTABISACT COO0M PEKOMOMHAHTHBIN BEKTOP H
B Ka4eCTBE KICTKH-XO3SMHA HCIONB3YIOT MPOKAPUOTUYCCKYIO KIIETKY, OOBIYHO CJIEIyeT BKIOYATh CHIIBHBIN
poMOTOp (Hampumep, MpoMoTop tac, mpomotop lac, mpomotop lacUVS, mpomorop Ipp, mpomortop pLA, mpomo-
Top pRA, mpomoTop rac5, mpomMoTop amp, MPOMOTOp recA, mpomotop SP6, mpomoTop trp, mpomoTtop T7 u Tak
Jlanee), CioCOOHBIH POBOANTE TPAHCKPHIIIUIO, CAHT CBA3BIBAHUS PUOOCOM [UIsS MHUIUAIIMN TPAHCISIIAU U T10-
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CJICZIOBATEIIFHOCTH TEPMUHAIIMY TPAHCKPUTIIHH/TPAHCIISIIUH.

Kpome Toro, BeKTOp s HCIIOJB30BAHUS B HACTOSIIEM U300PETCHIH, MOXKET OBITh TIOJTYYCH MAHUITYJISIU-
et ¢ mmasmugamu (Hampumep, pSC101, pGV1106, pACYC177, ColEl, pKT230, pME290, pBR322, pUCS/9,
pUC6, pBD9, pHC79, plJ61, pLAFR1, pHV14, cepus pGEX, cepus pET, cepus pPICZa, pUCI19 u Tax nanee),
¢aramu (Hanpumep, Agtd AB, A-Charon, AAz1, M13 u Tak nanee) wim Bupycamu (Harmpumep, SV40 n tak na-
Jniee), 0OBIYHO MCIIOJIb3yeMBIMH B IAHHOM 00JIacTH.

B 10 e Bpems1, Korzia BEKTOp 0 HACTOAIEMY H300pETEHHIO TIPEACTABIACT COO0H PeKOMOMHAHTHEIIN BEK-
TOp U B Ka4eCTBE KJIETKU-XO35IMHA UCIIOIB3YIOT 3YKaPHOTHUYECKYIO KIETKY, MOTYT OBITh MCIOJIB30BAaHBI IIPOMO-
TOPBI, UMEIOIINE TPOUCXOKICHHE OT TEHOMOB KJIETOK MIICKOTHTAIOMHKX (HAIIpHMeEp, METaNIOTHOHEHHOBBIN
MPOMOTOP), WM TPOMOTOPHI, MMEIOIINE TMPOUCXOXKICHIE OT BHPYCOB MIICKONHUTAIOMNX (HAIIpUMeEp, MO3THUN
aJICHOBUPYCHBIN TipomMoTop, 7.5K-mpomoTop manumuiomaBupyca, mpomotrop SV40, UTOMEraIOBUPYCHBINA MPO-
Motop u tk-mpomorop HSV), u 00BIYHO BEKTOp CONEPKHUT MOJNUANCHUINPOBAHHYIO MOCIEOBATEILHOCTE (Ha-
npuUMep, TEPMHHATOP OBIYBET0 TOPMOHA POCTa WM TOJIHAJCHIIMPOBAHHYIO MOCIEIOBATEIFHOCTh, WMEIOIIYIO
npoucxoxaeHue oT SV40) B KauecTBE MOCIICI0BATEIIFHOCTH TEPMHUHAIIMH TPAHCKPHUTTIIHH.

Kpome Toro, pekOMOMHAaHTHBIH BEKTOp IO HACTOSIIEMY H300PETCHHUIO COJICPKUT FeH aHTHOMOTHKOPE3H-
CTEHTHOCTH, OOBIYHO HCIIOJIBb3YEMbIH B JAHHOW 00JIaCTH B Ka4ECTBE CEJICKTHPYEMOT0 MapKepa, M MOXKET coJiep-
JKaTh, HAIPUMEP, TCHBI PE3UCTCHTHOCTH K aMIMIWLINHY, TCHTAMUIIMHY, KapOCHUIWIUIHHY, XJI0paM(EHUKOIY,
CTPENTOMHINHY, KAHAMHUILIMHY, TEHETUIINHY, HEOMULIMHY ¥ TETPAIHKINHY.

PexoMOWHAHTHBIA BEKTOpP MO HACTOSIIEMY H300PETCHHUIO MOXET JOTIOIHUTENHHO COAEPIKATh IPYTYIO II0-
CIIEZIOBAaTENIFHOCTh, OOJIETYaloIyI0 OYUCTKY ITOJTydaeMbIX IIEJIEBBIX OEIKOB, TO €CTh OJHOLEMOYEYHOIO aHAIoTa
WHCYJIMHA, IPOMHCYJIMHA WM €T0 aHaJIOTOB. BKITOUeHHAas TOTOHUTEIHHO OCIIEI0BATEIFHOCTh MOXKET TIpe-
CTaBJAITh COOOM MapKEpHYIO MOCIEIOBATEIILHOCTD I OYUCTKH Oelka, HampuMmep, TIyTaTHOH-S-Tpancdepasy
(Pharmacia, CIIIA), mansTo3ocBsa3bBatonuii 6eaok (NEB, CIIIA), FLAG (IBI, CIIIA), 6-rucTHauH ¥ Tak jaa-
Jiee, HO THITBI TIOCJIEI0BATEIILHOCTEH, HEOOXOIMMBIX JUISI OYHCTKHU ILIEJIECBBIX OCITKOB, HE OTpaHHMYCHBI YKa3aHHEI-
MU BapHaHTaMH.

Crautble OeNKH, SKCIPECCUPOBAHHBIE C UCIIOIH30BAHHEM PEKOMOWHAHTHOTO BEKTOPA, COJAEPIKAIIETo yKa-
3aHHYIO BBIIIE MAPKEPHYIO MOCIEIOBATEIBHOCTh, MOTYT OBITh OYHINCHBI adUHHOI Xpomarorpadueii. Hanpu-
Mep, MPH MPUCOCTUHCHUH TIyTaTHOH-S-TpaHc(epassl MOKET OBITh HCIIOIB30BAH IYTATHOH, SBIISIOIIUICS Cy0-
CTpaToM 3TOTo (PepMEHTa, W IPH HCIOIH30BAHUU O-TUCTHAMHOBOW METKH JKEJTaeMBIA IeNIeBON OEIOK MOXKET
OBITH JIETKO TOJTy4eH ¢ ucroib3oBanueM Ni-NTA-KoJoHKH.

B eme ogHOM acmekTe COTIACHO HACTOSIMIEMY M300pETCHHUIO IPEeNJIoKeH TpaHc(hopMaHT, TpaHchopMupo-
BaHHBII PEKOMOMHAHTHBIM BEKTOPOM, COJEPKAIINM HYKIEHHOBYIO KHCIIOTY, KOAUPYIOIIYIO aHAJIOT WHCYJIMHA.

[Ipu ucmonp3oBaHuM 37ech TepMUH "TpaHchopmarusa” oTHOcUTCS K mponeccy BBeaenus JJHK B kierky-
X035i/MHa U 00ecIedeH sI BO3MOYKHOCTH peruukanyy ykazanaoi JIHK B kneTke-xo3smHe B (hopMe XPOMOCOMHO-
ro GakTopa Wik B Pe3yIbTaTe UHTETPAIIMHA B XPOMOCOMY, IPECTABISIOMEMY 000 ()eHOMEH HCKYCCTBEHHOTO
TEHETHYECKOT'0 M3MEHEHHS IToCpeICTBOM BBeaeHus ok3oreHHoi JJHK B kietky.

Meton TpaHC(hOpMaNUY, TPUMEHICMBII B HACTOSIIEM H300PETCHUH, MOXKET MPEICTABIATh COOOU JIF000M
METOJ TpaHC(OPMALIUU, ¥ OHA MOXKET OBITh JICTKO IMPOBEACHA OOBIYHBIM METOJOM, NPUMEHSICMBIM B JaHHON
obmactu. [IpuMepbl OOBIYHO MPUMEHSIEMBIX METOAOB TpaHC(HOPMAIMM MOTYT BKIFOYATH METOJ OCAXICHUS C
CaCl,, meron Xanaxana (Hanahan) ¢ yiaydmeHHo# 3¢ ()eKTHBHOCTBIO U HCIIOIB30BaHUEM AUMETHIICYIb()OKCHIA
(DMSO) B kadyecTBe BOCCTaHaBIHMBAIOIIETO areHTa B Meroae ocaxneHus ¢ CaCl,, anexTpomnoparuio, METO
ocaxneHus ¢ CaPOy4, MeTo CIUSHHS TPOTOIUIACTOB, METO IIEPEMEITMBAHNS C MCIIOJIE30BAaHIEM BOJOKOH Kap-
Ouma KpeMHwsI, TpaHC(hHOPMAIIHIO, OTTIOCPEIOBAHHYIO arpoOaKkTepHsIMH, TPaHC(HOPMAIIIO C UCIIOJIE30BaHUEM TI0-
mtanenraukons (I1910), TpancdopManuio, OmocpeIoBaHHYIO0 JEKCTPAHCYIb(PATOM, JTUTTOPEKTAMUHOM U CYIII-
KOH/Cympeccueit, u Tak jaanee.

Meton TpaHCpOpMAaIUU PEKOMOMHAHTHBIM BEKTOPOM, COIEPXKAIINM HYKICHHOBYHO KHCIOTY, KOIUPYIO-
IIYI0 aHAJIOT MHCYJUHA TI0 HACTOAIIEMY W300pPETECHHIO, MOXET He ObITh OTpPAaHHYCH 3TUMHU METOJAMH, H MOXKET
OBITH TIPUMEHEH JII000H, 63 OrpaHUYEHUsI, METOJI TPAHC(HOPMAIMU HIIH TPaHCHEKIHH, OOBIYHO IPHUMEHSIEMBIH B
JIaHHO# 00JIacTH.

TpaHC(hOpPMAHT 1O HACTOSAIIEMY M300PETCHHIO MOXET OBITh MOJYYCH BBEIACHHUCM PECKOMOMHAHTHOTO BCK-
TOpa, COACPIKAIIEro [EICBYI0 HYKJICHHOBYIO KHCIIOTY, KOJAUPYIONIYIO aHAIOT WHCYJIMHA, B KICTKY-X03suHa. OT-
HOCHTEIFHO TOIXOAIIETO X031WHA, UCIOIh3yEMOTO B HACTOSINEM H300pETCHHH, MOXKET HE OBITh CYIIECTBEH-
HBIX OTPaHWYCHHHN, IPH YCIOBUH, YTO OH MOKET IKCIIPECCHPOBATH HYKJICHHOBYIO KUCIIOTY 110 HACTOAIIEMY H30-
Operenuto. [Ipumepbl MOAXOMANINX XO035€B MOTYT BKJIIOYATh OaKTepuu, NMpuHAIeKanue k poxay Escherichia,
takue kak E. coli, 6akrepuu, npuHapiexamnue k poay Bacillus, Takue xak Bacillus subtilis, 6akrepuu, mpuHa-
nexxamue K poay Pseudomonas, Takne kak Pseudomonas putida, npoxoku, Takue kak Pichia pastoris, Saccharo-
myces cerevisiae u Schizosaccharomyces pombe, KIIeTKH HACEKOMBIX, Takux kak Spodoptera frugiperda (SF9), u
KJIIETKHU KUBOTHBIX, Takue kak CHO, COS u BSC. IlpeanoututensHo, B KaueCTBE KJIETKU-X03IMHA HHCTIOIB3YIOT
E. coli.

B TUNMYHOM BOILIOIICHWU COOTBETCTBYIOIIYIO HYKICOTHIHYIO MOCICIOBATEIBHOCTD, KOJUPYIOMYIO aHa-
JoTH MHCYIWHA 1-3 1Mo HacTosmeMy u3o0peTeHHo, aMmiumuduupoanu mocpenctsoM [P u ammuduupo-
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BaHHBIE TeHHBIE ()parMeHTHI KJIoHHpoBasu B Bektop pET22b (Novagen). /st sKcnipeccuy aHaJIOrOB MHCYJIMHA B
(opme BHYTPHKIETOUHBIX BKIOYeHUH BekTop PET22b obpabareiBanu pecrpukrazamu Ndel u BamHI, ynanss
W3 HETO CHTHAJIBHYIO IOCIe0BaTeIbHOCTD, [II[P-aMmmmnduiinpoBanabie MPOIyKTH aHAJIOTOB WHCYNIHHA 00pa-
OatpiBamm Temu ke pectpukTazamMu Ndel m BamHI u cootBercTByromyto Boinenennyo JIHK BBoauIN B BEKTOP
st kiaouupoBanus pET22b ¢ ncnons3oBanneM JIHK-nuraser T4. [lomydeHHbIe TaKUM 00pa3oM BEKTOPHI dKC-
npeccun ObLTH Ha3BaHbl pET22b-ananor uacynuHa 1-4, COOTBETCTBEHHO.

Bexropsr axcnpeccun pET22b-ananor uacynuHa 1-4 KOOUPYIOT aMHUHOKHCIOTHBIE TMOCIEA0BATEIHLHOCTH
npencrasiaeHabie SEQ ID NO: 16, 18, 20 u 22, COOTBETCTBEHHO, 1O KOHTPOJIeM mpoMoTopa T7, U KaKIbli U3
AHAJIOTOB MHCYJIMHA SKCIPECCUPOBAIH B )OpPME BKIIIOUCHHUH B KIIETKE-X03I1MHE, COOTBETCTBEHHO.

E. coli tpanchopmupoBanu pekoMOMHaHTHEIMU BekTopamu pET22b-ananor uncynuna 1-4, conepxammmu
HYKJICMHOBBIE KHCIOTHI, KOAUPYIOLIME Kaxkablil u3 ananoros uHcynuHa SEQ ID NO: 16, 18, 20, u 22, cooTset-
CTBEHHO, U ITOCPEJCTBOM 3TOTO TOJIy4Yal TpaHC(HOPMAHTOB, SKCIIPECCUPOBABIINX UX B (hOPME BKITIOYCHHUH.

B eme oHOM acriekTe cOrIacHO HAacTOSIIEMY M300pPETEHHUIO MPEATIOKEH COCO0 MOIydeHUsT aHaIora HH-
CyJIMHA C MCIOJIb30BaHUEM yKa3aHHBIX TPaHC()OPMaHTOB.

[IpeanovYTuTeNnsHO, COTIIACHO HACTOSIIEMY H300PETCHHIO MPEIUIOKEH CHOoco0 MOJIYYeHHs aHalora WHCY-
JIMHA, BKJITIOYAIOIIHH:

a) ToJTy4YeHHe PEeKOMOMHAHTHOTO BEKTOPa HKCIPECCHH, COAEPIKAIIECTO HYKJICHHOBYIO KHCIIOTY, KOIUPYIO-
IIyIO aHaJOT WHCYJIMHA;

0) TpaHchopManno KIETKH-X03IWHA PEKOMOMHAHTHBIM BEKTOPOM JKCIPECCHU W TOJTydeHHe TpaHcdop-
MaHTa U3 YKa3aHHOW KIETKH-X03I1HA;

B) KyJIbTUBHPOBaHHUE TpaHC(HOPMaHTa U SKCIPECCUIO aHAJIOra MHCYJIMHA; U

T') BBIACJIEHHE M OYUCTKY HKCIIPECCHPOBAHHOTO TENTHIa-aHaJI0Ta HHCYJINHA.

Cpena, ucnonbzyemas 1yisl KyJbTHBUPOBAHUS TPAHC(OPMAHTOB 10 HACTOSIMIEMY H300pPETEHHIO, JTOJDKHA
COOTBETCTBOBATh TPEOOBAHUAM HaJUIC)KAIIETO KYJIBTHBUPOBAHUS KIETKHU-X03IMHA. VICTOYHMKHM yriepopaa Ui
BKJIFOUECHUS B CPEIy Ul BBIPALIMBAHMS KIETKH-XO35HMHA MOTYT OBITh HaJJleKalluM o0pa3oM BBIOpaHEI IO pe-
IICHUIO CIIEIMAJIICTAa B JaHHOW OOJaCTH B COOTBETCTBHM C TPaHC(HOPMAHTAMH, ITOJYYAeMBIMH M3 YKa3aHHON
KJIETKH-X031MHA, U MOTYT OBITh BBEIOpPAaHBI MOAXOISAIINE YCIOBHS KYJIbTHBUPOBAHUS IS KOHTPOJS HPOIOIIKH-
TENBHOCTH KyJITHBUPOBAHUS U KOJIMIECTBA KYIbTHBUPOBAHHBIX KICTOK.

[Tpumeps! HCHOIB3yeMBIX HCTOYHUKOB Caxapa MOTYT BKIIIOYATh caxapa M yTJIEBOJBI, TAKHE KaK TIIIOK03a,
caxaposa, JakTo3a, GPyKTo3a, MaJIbT03a, KpaxMaJ U IeJUTI0N03a; Maciia ’

KHPBI, TAKHE KaK COEBOE MAcIio, TIOJICOTHEYHOE Macio, KaCTOPOBOE MAaclI0O W KOKOCOBOE MAacyo; KHPHBIC
KHCJIOTHI, TAKHE KaK MaJIbMUTHHOBAsI KUCIIOTA, CTCAPUHOBASI KHCIIOTA U JIMHOJICBAs] KUCIIOTA; CITUPTHI, TAKUC KaK
TJIMIEPUH M ATAHOJ; ¥ OpraHUYecKHe KHCIOTHI, TaKHe KaK YKCYCHas KHCIIOTa. JTH BEIECTBA MOTYT OBITH HC-
MOJIE30BaHBI IO OTAEILHOCTH MJIM B KOMOWHALINH.

[Tpumeps! UCIIOIB3YEMBIX HCTOYHUKOB a30Ta MOT'YT BKIIIOYATh IENTOH, APOXIKEBOI SKCTPAKT, MSICHOH Oy-
JIbOH, COJIOJIOBBIH JKCTPaKT, )KUAKHH KyKypPY3HBIH SKCTPaKT, COEBYI0 MYyKY, MOYEBHHY WJIHM HEOpraHHYECKHE
COCJIHCHUS, TAKUE KaK CyIb(aT aMMOHHMS, XJIOPUA aMMOHUs, GpochaT aMMOHUs, KapOOHAT aMMOHHUS W HUTPAT
aMMoHUs. VICTOYHHUKH a30Ta MOTYT OBITh HCIIOJIE30BAHEI 110 OTACIHHOCTH MITH B KOMOMHAITHH.

[Tpumepbl UCTIOIB3YeMBIX UCTOYHUKOB (hocopa MOTYT BKIIOUATh auruapodocdar kamus, ruapodocdar
KaJIHs WM COOTBETCTBYIOIIYIO HATPUIICOAEPIKAIILYIO CONb. B momonHeHne, KyapTypaibHas cpelia MOXKET COMIep-
JKaTh COJIb METaIlIa, TaKylo Kak Cylb(ar MarHus win cyibdar xene3a, HeoOX0IUMYIo U1 pocTa Tpanchopman-
ta. Kpome TOTO, MOTYT OBITH MCIIONB30BaHHBI BEIECTBA, HEOOXOIMMBIE IJISI pOCTA, TAaKWE KaK aMUHOKHCIOTHI H
BUTaMHHBL. bojiee TOro, B KyJlbTypaJbHBIX Cpeljax MOTYT OBITh UCIIOJIB30BaHbI OAXOASAIINE TIPEIIICCTBEHHUKH.
Yxa3aHHBIE BBIIIE HCTOYHUKH MOTYT OBITH ITOJXOMSAIINM 00pa3oM JOOaBJIEHBI B KYJIBTYPY BO BpeMsl KYJIBTHBH-
POBaHMSI METOJIOM IIEPUOIMYECKOI KYJIBTYPBI MIIM HEPEPBIBHON KYIBTYPHL. pH KyIbTyphl MOXKHO MOIXOISIINM
00pa3oM KOPPEKTHPOBATh C MCIOJIb30BAHUEM OCHOBHOTO COCIMHEHHS, TAKOTO KaK I'MIPOKCHA HATpHs, THAPO-
KCHUJI KaJIUsl ¥ aMMHMaK, WM KHCJIOTO COSAMHEHUs], TaKoro Kak (ocqopHas KHCIOTa W/HIHM cepHasi Kuciora. B
JIOTIOJTHEHHE, MOXET OBITh JOOABJIEH IEHOTaCHTENb, TAKOW KaK IMOJIMIIIMKOJIEBHIA 3(Up KUPHOW KUCIOTHI, AJIS
MpeIOTBpaIIeHUsT TeHooOpa3oBanusi. Kpome Toro, s moanep:kaHus a3poOHOTO COCTOSHHUS KYyJIBTYpHI B HeEe
MOJXKET OBITh JOOABJICH KHUCIOPO WM KHCIOPOICOAep KaITUi ra3 (HarmpuMep, Bo3ayx). Tpancdopmanra mo Ha-
CTOSIIIIEMY M300PETEHHIO MOYKHO KyJIbTUBHPOBATh mpH 20-45°C u npeanoututensuo npu 25-40°C. Kpome toro,
KYJIFTUBHPOBAHKE MIPOJOJDKAIOT 10 TTOIYYIEHHUS MAaKCHMAaJIbHOTO KOJMIECTBA JKEeIaeMbIX aHAJIOTOB MHCYJNHA, U,
B CBSI3H C OTUM, MPOJIOJKUTEIEHOCTD KYJIbTHBUPOBAHHUS MOXKET OOBIIHO COCTABIATH OT 10 10 160 .

Kak onmcano BrImre, TpaHC(hOPMAHT IO HACTOAIIEMY H300PETCHUIO MOXKET MPOIyIUPOBATh AHAIOTH HHCY-
JWHA TIpH OOECHEYEeHUM YCIOBHHM KYyJIbTUBHPOBAHMS, IOIXOMAIIUX JUIA KIETOK-XO0351eB, M NenTHi-N-
TIIMKO31Aa3a, o0pazyeMas UMM B COOTBETCTBHH C COCTAaBOM BEKTOPA M XapaKTEPUCTUKAMHU KIJIETOK-X035€B, MO-
JKET MOCTYIaTh B IUTOIIA3MY WJIM MEPUIIa3MaTHYECKOE MPOCTPAHCTBO KIIETOK-XO035I€B MM BO BHEKJICTOUHYIO
cpeny.

DKcnpeccupoBaHHbIE OENKH, PACHOJIOKCHHBIC BHYTPU WIIM BHE KJIETKH-XO3SMHA, MOTYT OBITH OUYHIICHBI
OOBIYHBIM METO/IOM.

[TpumMeps! METOIOB OYHMCTKH MOTYT BKIIIOYATh BRICATMBAaHKE (HAIIpUMeEp, OCaXXICHHE CYIh(PaToM aMMOHHS,
ocaxxaeHue (GochaToM aMMOHHUS M TaK Jajee), OCaKIECHUE pacTBOpPHUTENEM (HAIpHMep, OCAKICHUE OCIKOBOH
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(bpakmy ¢ UCTIONB30BAaHUEM alleTOHA WIIU 3TAHOJA WM TaK Jaiiee), AUaju3, relib-(QUIbTPAIii0, HOHHBIH 0OMEH
WK XpoMaTorpaduio, TaKyko Kak KOJIOHOYHAs XpoMaTorpadus ¢ oOpalneHHOH Ga3oi, yabTpa@uIbTpaIys U TaK
Jianee, U 3TH METO/Ibl MOTYT OBITh IPUMEHEHBI TI0 OTJEIHOCTH MM B KOMOWHALIUH.

TpaHcOpMAaHT MO HACTOAIIEMY HU300PETEHHIO XapaKTEpU3yeTCs HKCIPEecCHell aHanoroB MHCynuHa 1-3 ¢
pexomMOmHaHTHOTO BekTopa pET22b-ananor nHcynuHa 1-3 B popme BKITIOUCHHMIA MO KOHTpOJIeM npomoTtopa T7.
COOTBETCTBEHHO, MPEIMOYTHUTEIIEHO MPeoOpa30oBaHNe aHAIOTOB MHCYJIHHA 1-3, 9KCIIPECCUPOBAHHBIX B opMme
BKJIFOUCHUH1, B pacTBOPUMYIO ()OPMY C HX MOCIEAYIOIMM BBIZICICHHEM M OYHCTKOM.

B THUNHUYHOM BOIUIOLICHWH HACTOSIIIEE N300pETEHHE MOXKET JOMOJHHUTELHO BKIIOYAThH CIEIYIOIINE CTa-
JIIY BBIJICICHUS] I OYHUCTKH aHAJIOTOB MHCYJIMHA, SKCIIPECCUPOBAHHBIX B (JOPME BKITFOUCHUH, U3 TpaHC(POPMAHTA:

d-1) monmy4yeHue KIeTOK TpaHC(HOpPMaAHTa U3 KYJAbTYPHI X UX U3MEILUCHUE;

d-2) BEIENIEHUE SKCIIPECCUPOBAHHOTO MENTHIA-aHATIOTa HHCYJIMHA U3 JIN3aTa H3MEIbUCHHBIX KIETOK C €T0
MOCJIETYIONTUM PEQOITUHTOM;

d-3) oumcTky menTHAa-aHANOra WHCYJIWHA, MPOLICIIIEro pPedOIAUHT, MOCPEICTBOM KaTHOHOOOMEHHOM
XpoMartorpapum;

d-4) 06paboTKy OUHIIIEHHOTO TIENTHIa-aHAIOTa HHCYJTWHA TPUTICKHOM U KapOokcurenTumaasoi B; u

d-5) mocnenoBaTenbHYI0 OUYUCTKY 00pabOTaHHOTO TENTHIA-aHAJIOTa HHCYJIMHA KATHOHOOOMEHHON XpoMa-
Torpadueil 1 aHMOHOOOMEHHOM XpoMaTorpadHei.

B ele 0lHOM acrekTe COrJIacHO HACTOSIIEMY H300pETeHHUIO TpeiokeHa (apManeBTHIecKas KOMIO3H-
LU 7S JIeYeHUs [ruabera, coJieprKaliiasi yKa3aHHbIe BbIIIE aHAIOTH HHCYJINHA.

dapmarieBTHUECKass KOMITO3HIIUS, COJIepIKaIllasi aHaJOTd HHCYJIMHA M0 HACTOSAIIEMY N300PETCHHUIO, MOXKET
coliepxaTh (papMalleBTUYCCKH MPUEMIICMBIH HocuTelb. [IpuMepsl (papManeBTHUECKH MPUEMIIEMOTO HOCUTEIS
JUTSL ICPOPATTEHOTO BBEIICHHSI MOT'YT BKJIFOYATH CBSI3BIBAIOIINI arcHT, CKOJIB3SIINI areHT, pa3phIXIUTEIb, SKCIU-
MUCHT, COMIOOWIM3UPYIONNA arcHT, JUCICPTUPYIOIIUI arcHT, CTaOWIM3UPYIOUINA arcHT, CYCICHIUPYIOIIHIA
areHT, KPaCHUTeNb, KOPPUTEHT U TaK Aajiee; [UIS HHBCKIIMOHHBIX KOMIIO3UIIUI MOTYT OBITH CMEIIAHBI IS TIPUME-
HeHHs OY(EepHBIA arcHT, KOHCEPBAHT, aHANBI'CTUK, H30TOHHYCCKHUIA arcHT, CTAOWIN3UPYIONIMKA arcHT U TakK Ja-
Jee; U B KOMIIO3HLHUSX Ui MECTHOTO MPHUMEHEHHUS] MOTYT OBbITh HCIOJb30BaHbI OCHOBA, YKCIMITHUEHT, CMa3bl-
BAIOIMii areHT, KOHCEPBaHT M Tak jaajiee. DapMaieBTHuecKas KOMIO3UIHS 0 HACTOSIIEMY U300pETEHHIO MO-
KeT OBbITh U3TOTOBIICHA COYETAHHEM C Pa3IUYHBIMH (papMAaleBTHUECKH MPUEMIIEMBIMH HOCHTEIISIMH, OIHCAH-
HbIMH BbIle. Hampumep, aisi nepopaibHOro BBeACHHUS (hapMaleBTHYECKask KOMITO3UIIUS MOXKET ObITh U3rOTOB-
JeHa B popMe TabNeTOK, MAaCTUIIOK, KaICyJl, SIUKCUPOB, CYCIICH3HM, CUPOIOB, Badelb U Tak Janee. J{is nabek-
uii hapManeBTHYECKask KOMIIO3UIIMS MOXET ObITh H3TOTOBJICHA B (hopMe OHOI030BBIX aMITyJl I MHOT0I030-
BBIX KOHTeiHepoB. Kpome Toro, (hapmareBTHYCCKass KOMIIO3UITUS MOXKET TakKe OBITh M3rOTOBICHA B (popme
PacTBOPOB, CYCIIEH3HUH, TAOJICTOK, IMUITIOJb, KAIICYJl M KOMIO3HUIUH C JITUTEIHHBIM BRICBOOOKICHUCM.

B 10 ke Bpems, MpUMepsI MOIXOMSAIINX HOCUTEICH, SKCIUITMEHTOB U pa30aBUTENIei MOTYT BKIIFOYATh JaK-
TO3y, AEKCTPO3Y, Caxapo3y, COPOUT, MAHHHT, KCHIIUT, SPUTPHUT, MAITBTHT, KpaxMall, apaBUHCKYIO0 KaMelb, albli-
HAT, KenaTtuH, GocdaT KambIMs, CHIUKAT KAJBIUS, [EILTI0NI03Y, METHIIICIUIION03Y, MUKPOKPUCTATUIHICCKYIO
LEeJUTI0NI03Y,

MOJMBUHWINUPPONINAOH, BOJA, METHITHAPOKCHOEH30aT, MPOMMITHIPOKCUOCH30aT, TallbK, cTeapar Mmar-
HHsI, MUHEPaJIbHOE Maclio U Tak nanee. Kpome toro, apmarieBTuueckas KOMIO3HUIHS 110 HACTOSIEMY H300pe-
TEHHIO MOJXKET JIOTIOJHUTEIBHO COAEPIKATh HAMOIHHUTENb, AHTUKOATYJISTHT, CMa3bIBAIOLIMN areHT, YBJIAXKHHUTENb,
KOPPHUTEHT, SMYJIbIaTop, KOHCEPBAHT H TaK Jajee.

B ermre oHOM acriekTe coryIacHO HACTOSIIEMY H300PETCHUIO TPEIUIOKEH CIIOCO0 JIeUeHHsI TradeTa, BKITIO-
YaroIui BBeICHUE (papMaIleBTUIECKON KOMITO3HIIUH, CO/ICPIKAIICH aHAJIOTH HHCYJIMHA M0 HACTOSIIEMY H300pe-
TEHUIO, CYOBEKTY, HY)KIAIOMIEMYCS B TOM.

AHaNOTH MHCYIIMHA MO0 HACTOSIIEMY M300PETCHUIO IEMOHCTPUPYIOT 3HAYUTEIBHO YIYYIICHHBIHA in Vitro-
3¢ (deKT Mo CpaBHEHUIO ¢ HATHBHBIM HHCYIUHOM, M TI03TOMY OKHIAIOT, 9YTO BBEACHUE (hapMaleBTHICCKON KOM-
TO3UIINH, COJICPKAIICH YKa3aHHBIC BEIIIC aHAJIOTU MHCYJIHHA, MOXKET OBITh d(P(QEKTHUBHBIM IS JICUCHHS auade-
Ta.

[Ipu ucrob30BaHUM 3/1€Ch TEPMHUH "BBEJCHHUE" OTHOCHUTCS K BBEIEHHUIO ONPEACIICHHOTO BEIIECTBA ITallH-
EHTY TOJXOIAIINM CITIOCOO0M, I KOHBIOTAT MO HACTOAIMIEMY M300PETECHHIO MOXKET OBITh BBEICH JIFOOBIM M3BECT-
HBIM CIIOCOOOM BBEJICHUSI, TIPH YCIIOBHH, YTO JICKAPCTBEHHOE CPEJICTBO CMOXKET MPOHUKHYTH B IIENEBYIO TKaHb.
Hanpumep, MoxeT ObITh TPOBEACHO BHYTPHOPIOMIMHHOE, BHYTPHBEHHOE, BHYTPUMBIIICUYHOE, MOIKOXKHOE,
BHYTPUKOXHOE, MEepOpaIbHOe, MECTHOE, HHTPAHA3aIbHOE, BHYTPUJICTOYHOE W PEKTAIBHOE BBEICHHE, HO MYTh
BBE/ICHHS HE OIpaHMYeH yKa3aHHBIMHM BapuaHTaMH. TeM He MeHee, M3-3a PaCIICIUICHUs MENTHUAOB MPHU Iepo-
PATBHOM BBEJICHHM aKTHBHBIC MHTPEAUCHTH KOMITO3HUIIMU ISl TIEPOPATFHOTO BBEACHHUS JOJDKHBI OBITH 3aKITIO-
YCHBI B 000JI0YKY MM BKITFOYCHBI B KOMITO3UIIMIO JUTS 3alUTHI OT PACIHICIUICHUS B JKenyake. [IpeamouTurenbHo,
HACTOSIIAsT KOMIIO3HIIUS MOXKET OBITh BBeIcHA B (hopMme i mHBeKIMA. Kpome Toro, gapmarieBTudeckas KoM-
TO3HIIMS MOXET OBITh BBEICHA C MCIOJIH30BAHUEM ONPEACICHHOTO YCTPOHCTBA, 00CCIICYHBAIOIICTO TPAHCIOPT
AKTUBHBIX HHTPETUCHTOB B LIEICBYIO KIICTKY.

Kpome Toro, hapManeBTHICCKYI0 KOMIIO3UIIUIO TI0 HACTOAIIEMY H300PETCHUIO MOTYT ONPEACIATH THII Jie-
KapCTBEHHOT'O CPEJICTBA, UCIIOJIb3yEMOro B Ka4eCTBE aKTHMBHOT'O KOMIIOHEHTA, a TAK)Ke PsiJi COOTBETCTBYIOIINX
(haxTOpOB, BKJIIOYAs TUIBI 3a00J€BaHUM, MMOUICKAIINX JCUCHHUIO, MTyTH BBEJCHUS, BO3PACT, TOJI U Maccy Teja
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MaIMeHTa U TsDKECTh 3a0oseBanus. [1ocKoMbKy (hapMarieBTHICCKass KOMITO3HUIIHS 110 HACTOSIIEMY H300pETCHUIO
UMEET OTJIMYHBIC MPOJIOIKUTEIBHOCTE COXPAHCHUS M TUTP in Vivo, 3TO MO3BOJSCT CYIICCTBEHHO CHU3UTH Yac-
TOTY BBEJICHHS U 103y (hapMalleBTHUECKUX JIEKAPCTBEHHBIX CPEJICTB IO HACTOSIIEMY H300pEeTEeHHIO.

BapuaHT ocymiecTBiIeHNS H300pETeHHUS.

Jlanee Hacrosee n3oOpeTeHne OyAEeT OnmucaHo OoJiee MOJMPOOHO CO CCBHIIKOW Ha CIEAYIONMINE TMPUMEPHI.
Tem He MeHee, 3T IPUMEPHI IPUBEACHBI JHUIIL B IENAX HATILIHOCTH, U W300peTeHNe HE CIIEAYeT OTPaHUIH-
BaTh STUMH IIPUMEPaMHU.

ITpumep 1. KoHCcTpyupoBaHue u 3KCIIpeccrs BEKTOpa JAJsl aHaJIOTOB WHCYJIMHA.

JIs KOHCTPYHMpPOBAaHUSI aHAJIOTOB WHCYJIMHA C MOTU(HKAIMCH aMUHOKUCIOTH (aMHHOKHCIOT) A-Iernu
W/WM B-nenmu HaTUBHOTO WHCYTWHA CHHTE3MPOBAIM Maphl MpaiiMepoB, COCTOAIIME U3 MPSMOTO Ipaiimepa u
o0partHOro mpaiMepa, Uil aMIUTA(GUKAIIIN aHAJIOTOB WHCYJIMHA C BBEJICHHEM COOTBETCTBYIOMICH MOau(HUKaun
u 3ateM nposojwiu 1P ¢ ucnons3oBanueM kJIHK npouHcynuHa B kauecTBe MaTpUilbl. B 4acTHOCTH, UCIIOJIb-
3oBan Matpuny, rae kJJHK npomncymuna (SC128255, OriGene) (cMm. nociemoBarensHoctn BC005255.1 u
AAHO05255) 6p1a knonupoBana B Bektop pET22b (Novagen) n Ui onTuManbHOW peKOMOMHAHTHOM dKcTpec-
CHU WHCYNIMHA HyKJiIeoTuaHas mocienoBarenbHocts SEQ ID NO: 23 (ATG GCA ACA ACA TCA ACA GCA
ACT ACG CGT), xogupyrorniasi aMUIHOKHCIIOTHYI0 TiocienoBatenbHOCcTh Met Ala Thr Thr Ser Thr Ala Thr Thr
Arg (SEQ ID NO: 24), 6p1a BBenieHa B koHupoBaHHyi0 kJIHK nmpowHcynnHa B kKadecTBe N-KOHIIEBOTO MapT-
Hepa 10 CIUSHHIO.

KonkperHo, B HacTosmmeM H300peTeHHH OBLIM CHHTE3MPOBAHBI CIEAYIOMINE aHAJOTH MHCYJIMHA, COIep-
JKalue aMHHOKHCIIOTHBIE MOAN(UKAINH, TIOKa3aHHBIE B Ta0II. 1.

Tabnumna 1

AMIHOKUCJTIOTHBIE MOIU(UKALIUT

Amnaror uncynuna 1 | A Tyr — Glu

Amayior uncynusa 2 | A Tyr — Asn

Anagior uncysnuna 3 | A" Tyr — Glu + nenenus B*

Amnarnor uacynuHa 4 | A Tyr — Ala + B¢ Tyr — Glu, nemertus B®

B Tabn. 1 BeIme aHanor HHCYIMHA | TpencTaBisieT coOOH aHAJOT ¢ 3aMeHON 14-1 aMHHOKHUCIOTH aMUHO-
KHCIIOTHOH TOCTIEIOBATEILHOCTH A-IIeN HAaTUBHOTO MHCYNHHA, ipeactasieHHor SEQ ID NO: 1, To ectb THpo-
3WHA, HAa TTYTAMHHOBYIO KHCJIOTY;

aHaJIOT WHCYJIMHA 2 TIPEJICTaBIsIeT cOOOW aHANOT ¢ 3aMCHOM 14-if aMUHOKHCIIOTHI aMHHOKHUCIIOTHOW IT0-
CJIeZI0BAaTENLHOCTH A-LIeNM HATUBHOTO MHCYNMHA, npeactaBieHHol SEQ ID NO: 1, To ecTs TUpo3UHA, Ha acma-
parus;

aHaJIOT WHCYJIMHA 3 TpeJCTaBiIsIeT coOOW aHANOT ¢ 3aMCHOM 14-if aMUHOKHCIIOTHI aMHHOKHUCIIOTHOW T10-
CJIeTOBATEILHOCTH A-TIeTI HATUBHOTO WHCYyJWHA, npeactaBaeHHor SEQ ID NO: 1, To ects THpo3WHa, Ha TiIy-
TaMHUHOBYIO KHCJIOTY W JeJeIel 25-f aMIHOKHUCIOTE aMHHOKHCIIOTHOM MOCJIEIOBATEILHOCTH B-11en HATHUB-
HOTO MHCYNIMHA, ipeacTaBieHnoit SEQ ID NO: 2, To ecTh GpeHMmIaaHNHA; U

aHaJIoT WHCYNMWHa 4 TpeNCTaBisieT cO00 aHaoT ¢ 3aMeHO# 14-if aMUHOKHCIIOTHl aMHHOKHCIOTHOM TIO-
CJIeIOBATEILHOCTH A-TIeTI HATUBHOTO WHCYyNWHA, npeacraBieHHor SEQ ID NO: 1, To ecth THpo3uHa, Ha ana-
HUH, 3aMEHON 16-i aMHUHOKHCIOTHI aMHUHOKHCIIOTHOW ITOCIIeIOBATEILHOCTH B-1lenm HATHBHOTO WHCYJIMHA,
npeacrasiaeHHoi SEQ ID NO: 2, To ecTs TUpO3HHA, Ha TNIyTAMUHOBYIO KUCJIOTY U Aenenuei 25-if aMMHOKHUCIIO-
Thl aMMHOKHUCIIOTHOM MOCJIEJ0BaTENbHOCTY B-1ienu HaTMBHOrO MHCYyNMHA, npeacrasaeHHod SEQ ID NO: 2, To
eCTh (DeHITAIaHUHA.

COOTBETCTBYIOIIKE MAPHI MPSIMBIX TPAiMEepPOB U 0OPATHBIX MPalMEPOB, Pa3paOdOTaHHBIC IS aMILTH(pHKA-
[[UH aHAJIOTOB WHCYJIMHA -3, TOKa3aHbI B Ta0J. 2 HUXKE.

Tabnuma 2
TlocnenoBaTenbHOCTD SEQ ID NO:

Amnanor uxcynuHa 1 | S'-ccagcatctgetcectcgaacagetggagaactactg-3' 5
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5'-cagtagttctccagctgttcgagggageagatgetgg-3' 6
5'-cagcatctgctcectcaaccagetggagaactac-3' 7
AmHanor uHcyuHa 2
S'-gtagttctccagetggttgagggageagatgetg-3' 8
5'-ccagcatctgetcecctcgaacagetggagaactactg-3' 5
S'-cagtagttctccagetgttcgagggageagatgetgg-3' 6
AHasnor uHcyJuHa 3
S'-gcggggaacgaggcttctacacacccaagacceg-3' 9
5'-cgggtcttgggtgtatagaagectegttcceege-3' 10
S'-cagcatctgctccctegeccagetggagaactac-3' 11
S'-gtagttctccagetgggcgagggagcagatgetg-3' 12
5'-ctggtggaagctctcgagetagtgtgcggggaac-3' 13
Amnanor uHcynuna 4
S'-gttccccgeacactagetcgagagettccaccag-3' 14
S'-gcggggaacgaggcttctacacacccaagacccg-3' 9
S'-cgggtcttgggtgtetagaagectegtteccege-3' 10

B Tabn. 2 Beimie nmapa npaitmepos, cocrosiias u3 SEQ ID NO: 5 u 6, 6puta paspaborana aiist 3aMeHbl 14-i
AMHHOKHUCIIOTE aMHHOKHCIIOTHOH IOCIIeOBATEIHHOCTH A-IIeNMH HATHBHOTO WHCYJIHMHA, TO €CTh THPO3HMHA, Ha
TIIyTaMAHOBYIO KUCJIOTY; Tapa mpaiimMepos, cocrosimas n3 SEQ ID NO: 7 u 8, Obia pazpaboTana 11si 3aMeHEI
14-1f aMHMHOKHCIIOTHI aMUHOKHCIIOTHOM MOCJIEA0BATEIILHOCTA A-IIENTM HATUBHOTO MHCYJIHMHA, TO €CTh THPO3HHA,
Ha acraparuH; napa npaiimepos, cocrosimast u3 SEQ ID NO: 9 u 10, 6puta pazpaborana st geseryu 25-i aMu-
HOKHUCJIOTHl aMUHOKHMCIIOTHOH MOCJIEI0BATENILHOCTH B-11eny HaTHBHOTO MHCYJIMHA, TO €CTh (peHMIIaIaHnHa; Tapa
npaiimepos, cocrosmas nu3 SEQ ID NO: 11 u 12, 6pu1a pa3paborana it 3aMeHbl 14-if aMHHOKHCIIOTHI aMUHO-
KHCIJIOTHOH TOCIIeIOBATEIHHOCTH A-IIETIM HATUBHOTO MHCYJIMHA, TO €CTh TUPO3MHA, Ha ajlaHWH; U Tapa npaiiMe-
poB, coctosmas w3 SEQ ID NO: 13 u 14, Obuta pa3paborana s 3aMeHbl 16-i aMHHOKUCIOTHI aMUHOKHUCIIOT-
HOM TIOCJIeZIOBAaTEIFHOCTH B-11en HATHBHOTO MHCYJIMHA, TO €CTh THPO3KHA, HA TIIyTAMUHOBYIO KHCIIOTY.

Jlnst mpoenenus [P mist ammmuukanuy aHAIOTOB WHCYJHWHA C COOTBETCTBYIONTUMH MOJTUMUKAIASIMA
TOTOBWIJIM pEaKIMOHHBIN pacTBop, cMemuBas 150 ur JJHK-matpumpl, 1 Ma kaxmoro 100 M npaiimepa, 5 mi 2,5
MM dNTP, 10 exunur pfx-momumepassl (Invitrogen, CIIIA) u 10X OydepHbIit pacTBop. PeakiinoHHBIH pacTBOp
TOJIBEpPTalii HadaIbHOH neHaTyparnuu npu 95°C B Tedenne 30 ¢ ¢ MOCIEAYIONTUM ITOBTOpEHUEM 18 ITUKIIOB OT-
xwura npu 95°C B teuenue 30 ¢, 55°C B Teuenue 30 ¢ u 68°C B TedeHHe 6 MUH U, B 3aBEPILICHNE, OCTABIISIIN IPU
68°C na 5 muH. [lonmyuennsie Takum obpazom I[1P-ammmpunrpoBanHble TPOIYKTHI BBIIEISUIN C UCTIOIB30BA-
HHeM Habopa juist Beiaenenus us rest (Qiagen, I'epmannst) u oOpadarsiBanu pecrpukrazamu Ndel u BatHI, no-
mydast pparments! s BBeneHus. Bexrop pET22b (Novagen, CIIIA) 3aTeM paciieruisian TEMH e pecTpUKTa3a-
MH M NOJTy4eHHbIe ()parMEeHTHI BBIICIISUIN C MCIIOIb30BaHUEM TOTO XK Habopa JUlsl BBIJENICHUS U3 Tens. YKa3aH-
HbIe BBIIIE ()parMEeHTH! JJIsl BBEJICHHUS JIMTUPOBAIH C MOATOTOBIEHHBIM TAaKUM 00Opa3oM BEKTOPOM, HCHONB3YS
murazy T4, ¢ mosydeHueM BeKTOpoB dkcnipeccun pET22b-ananor uacynuaa 1-4. YkazaHHBIE BEKTOPHI DKCIIpeC-
CHH COJIepKaT HyKICHHOBBIE KHCIOTHI, KOAUPYIOMINE aMHHOKUCIIOTHBIE MTOCIICIOBATEIHHOCTH aHAJIOTOB WHCY-
nuHa 1-4, ox KoHTposieM mpoMoTopa T7, i 3TH BEKTOPHI MO3BOJSIOT SKCIIPECCHPOBATh OEIKU-aHAIOTH MHCY-
nrHA B GOpPME BKITIOUCHHUH B KIIETKE-XO35IMHE.

[ToydenHsrit TakuM 00pa3om BekTop dkcnpeccun pET22b-ananor uHcynuHa 1 Mo HacTosmeMy u3o0pere-
HHUIO COJAEPKUT HYKJIEMHOBYIO KHCIOTY, MMEIOIIYI0 HYKIEOTHIHYIO MOCIEJOBATENBHOCTh, NMPEICTABICHHYIO
SEQ ID NO: 15, xoaupyomyt aHajJor WHCYJIHHA, UMEIOLUUH aMUHOKHCIOTHYIO MOCIEA0BAaTEIbHOCTD, Mpe-
craBieHHyto SEQ ID NO: 16; nmomxy4eHHbIH TakuM 00pa3zoM BekTop skcrpeccun pET22b-ananor nacynHa 2 1o
HACTOSIIIEMY HW300pPETEHHIO COJCPKUT HYKJIEHHOBYIO KHCIIOTY, MMEIOIIYI0 HYKJICOTHIHYIO MOCIIEI0BATEIb-
HoCTh, npencTaBieHHyo SEQ ID NO: 17, konupyromyro aHaaor MHCYINHA, UMEIOIUN aMUHOKHCIOTHYIO MO-
clesoBaTeNbHOCTh, mpeactaBieHHyt0o SEQ ID NO: 18; monydeHHBIH TakuMm 00pa3oM BEKTOP JKCIPECCHU
pET22b-ananor uHCynHHA 3 1O HACTOSIIEMY W300PETEHUIO COACPKHUT HYKIIEHHOBYIO KHCIIOTY, UMEIOIIYI0 HYK-
JICOTUIHYIO TTOCIIEI0OBATENLHOCTD, TipeacTaBieHnyo SEQ ID NO: 19, kogupyromniyto aHajaor WHCYJINHA, HMETO-
A aMAHOKHCIIOTHYIO TTOCIIeI0BaTeNbHOCTD, MpenctaBieHHyo SEQ ID NO: 20; u moixy4eHHbIH TakuM o0pa-
30M BeKTOp 3kcmpeccun pEt22b-aHanor nHCynrMHA 4 1O HACTOSIIEMY H300PETEHHIO CONEPKUT HYKICHHOBYIO
KHCIIOTY, UMEIONTYI0 HYKJICOTHIHYIO IOCIeNOBaTeIbHOCTh, TpeacTaBiennyio SEQ ID NO: 21, xoxupyromuryro
aHaJIOT WHCYJIMHA, UIMEIOIIHHA aMUHOKHUCIIOTHYIO ITOCJIeIOBATENLHOCTD, ipeacTaBiennyio SEQ ID NO: 22.

Mocnenosarensroctu JJHK 1 mocnenoBareIbHOCTH OCIKOB KaXIOTO U3 aHAJIOrOB WHCynuHA 1-4 mokasa-
HBI B Ta0JI. 3 HIDKE.
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Tabnuma 3

TTocnenoBaTenbHOCTD

SEQ ID
NO:

AmHanor uHcynuHa 1

TTC GTT AAC CAA CAC TTG TGT GGC TCA
CAC CTG GTG GAA GCT CTC TAC CTA GTG
TGC GGG GAA CGA GGC TTC TTC TAC ACA
CCC AAG ACC CGC CGG GAG GCA GAG
GAC CTG CAG GTG GGG CAG GTG GAGCTG
GGC GGG GGC CCT GGT GCA GGC AGCCTG
CAG CCC TTG GCC CTG GAG GGG TCC CTG
CAG AAG CGT GGC ATT GTG GAA CAATGC
TGT ACC AGC ATC TGC TCC CTC GAA CAG
CTG GAG AAC TAC TGC AAC TGA

15

Benok

Phe Val Asn Gln His Leu Cys Gly Ser His Leu Val
Glu Ala Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe
Phe Tyr Thr Pro Lys Thr Arg Arg Glu Ala Glu Asp
Leu Gln Val Gly Gln Val Glu Leu Gly Gly Gly Pro
Gly Ala Gly Ser Leu Gln Pro Leu Ala Leu Glu Gly
Ser Leu Gln Lys Arg Gly Ile Val Glu Gln Cys Cys
Thr Ser Ile Cys Ser Leu Glu Gln Leu Glu Asn Tyr
Cys Asn

16

AHajor uHCcynuHa 2

TTC GTT AAC CAA CAC TTG TGT GGC TCA
CAC CTG GTG GAA GCT CTC TAC CTA GTG
TGC GGG GAA CGA GGC TTC TTC TAC ACA
CCC AAG ACC CGC CGG GAG GCA GAG
GAC CTG CAG GTG GGG CAG GTG GAGCTG
GGC GGG GGC CCT GGT GCA GGC AGC CTG
CAG CCC TTG GCC CTG GAG GGG TCC CTG
CAG AAG CGT GGC ATT GTG GAA CAATGC
TGT ACC AGC ATC TGC TCC CTC AAC CAG
CTG GAG AAC TAC TGC AAC TGA

17

Benox

Phe Val Asn Gln His Leu Cys Gly Ser His Leu Val

18
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Glu Ala Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe
Phe Tyr Thr Pro Lys Thr Arg Arg Glu Ala Glu Asp
Leu Gln Val Gly GlIn Val Glu Leu Gly Gly Gly Pro
Gly Ala Gly Ser Leu GIn Pro Leu Ala Leu Glu Gly
Ser Leu Gln Lys Arg Gly Ile Val Glu Gln Cys Cys
Thr Ser Ile Cys Ser Leu Asn Gln Leu Glu Asn Tyr
Cys Asn

AmHajor uHCcynuHa 3

TTC GTT AAC CAA CAC TTG TGT GGC TCA
CAC CTG GTG GAA GCT CTC TAC CTA GTG
TGC GGG GAA CGA GGC TTC TAC ACA CCC
AAG ACC CGC CGG GAG GCA GAG GAC
CTGCAGGTG GGG CAGGTG GAGCTGGGC
GGG GGC CCT GGT GCA GGC AGC CTGCAG
CCC TTG GCC CTG GAG GGG TCC CTG CAG
AAG CGT GGC ATT GTG GAA CAATGC TGT
ACC AGC ATC TGC TCC CTC GAA CAG CTG
GAG AAC TAC TGC AAC TGA

Benok

Phe Val Asn Gln His Leu Cys Gly Ser His Leu Val
Glu AlaLeu Tyr Leu Val Cys Gly Glu Arg Gly Phe
Tyr Thr Pro Lys Thr Arg Arg Glu Ala Glu Asp Leu
Gln Val Gly Gln Val Glu Leu Gly Gly Gly Pro Gly
Ala Gly Ser Leu GlIn Pro Leu Ala Leu Glu Gly Ser
Leu Gln Lys Arg Gly Ile Val Glu GIn Cys Cys Thr
Ser Ile Cys Ser Leu Glu Gln Leu Glu Asn Tyr Cys
Asn

20

AmHajior uacynuHa 4

TTC GTT AAC CAA CAC TTG TGT GGC TCA
CAC CTG GTG GAA GCT CTC GAG CTA GTG
TGC GGG GAA CGA GGC TTC TAC ACA CCC
AAG ACC CGC CGG GAG GCA GAG GAC
CTGCAGGTG GGG CAGGTG GAGCTGGGC
GGG GGC CCT GGT GCA GGC AGC CTGCAG
CCC TTG GCC CTG GAG GGG TCC CTG CAG

21
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AAG CGT GGC ATT GTG GAA CAA TGC TGT
ACC AGC ATC TGC TCC CTC GCC CAG CTG
GAG AAC TAC TGC AAC TGA

Phe Val Asn Gln His Leu Cys Gly Ser His Leu Val
Glu Ala Leu Glu Leu Val Cys Gly Glu Arg Gly Phe
Tyr Thr Pro Lys Thr Arg Arg Glu Ala Glu Asp Leu
ook Gln Val Gly Gln Val Glu Leu Gly Gly Gly Pro Gly -
Ala Gly Ser Leu Gln Pro Leu Ala Leu Glu Gly Ser
Leu Gln Lys Arg Gly Ile Val Glu Gln Cys Cys Thr
Ser Ile Cys Ser Leu Ala Gln Leu Glu Asn Tyr Cys

Asn

[Ipumep 2. Dxcnpeccust peKOMOWHAHTHBIX aHAJIOTOB HHCYJIMHA.

PekoMOVMHAHTHYIO SKCIIPECCHIO aHAIOTOB MHCYJIWHA IO HACTOSIIEMY M300pETEHHUIO 1O/ KOHTPOJIEM Mpo-
motpa T7 mpoBommnu cienyronmM odpasom. E. coli BL21-DE3 (E. coli B F-dem ompT hsdS(rB'mB") gal
ADE3) (Novagen, CIIIA) TpanchopMupoBaIH KaKIAbIM M3 BEKTOPOB 3KCIPECCHU AHAIOTOB MHCYJIMHA, TIONY-
4yeHHBIX B npumepe 1. TpaHcdopmanmio mpoBOAMIM C MPUMEHEHHEM METO/a, peKoMeHaoBaHHOTO Novagen,
msrotoButeneM E. coli BL21-DE3. Kaxayio oTnenpHYI0 KOJOHUIO, TPaHC(HOPMHUPOBAHHYIO BEKTOPAMH 3KC-
Ipeccuy aHaJIOTOB MHCYJIMHA, cobupaiy, 3aceBain B 2X xuakyto cpexny Jlypus (Luria Broth, LB), conepxanryro
50 MKr/mil aMIMIWUIMHA, U KyabTuBUpoBany mpu 37°C B Tedenue 15 4. Kynerypy pekomOunantHeix E. coli n
2X cpeny LB, conepxairyro 30% riauneprHa, CMEIIMBAIN B cooTHomeHnH 1:1 (00./00.), anuKBOTHI cMecH 110 1
MJI IOMELIAM B KaXIyl0 KPHOIPOOHMPKY, COOTBETCTBEHHO, M XpaHwmnu npH -140°C. IonyueHHBIE KIETKH HC-
MIOJIH30BAJN KaK UCXOMHBIC IS TIOTy9IeHUS peKOMOMHAHTHBIX aHAJIOTOB WHCYJIMHA.

Jlna skcnpeccun peKOMOMHAHTHBIX aHAJIOTOB WHCYJIHMHA MO OJHOW MPOOMpPKE KaXKIBIX MCXOMHBIX KIETOK
pasoamiu B 500 mur 2X LB n maKyOMpoBanu Ha BoAsSHOW OaHe ¢ mieiikepoM mpu 37°C B Teuenue 14-16 4. 1n-
KyOaIuio mpekpamaiy npu qoctwkeHnn 3HadeHnst OD 5,0 nnn BeIme, ¥ MOMy9eHHYIO KYJIbTYPY HCIIONB30BAIN
B Ka4ecTBe MOCEBHON KyNIbTyphl. [ToceBHYIO KyJIbTypy 3aceBayn B 17 1 (hepMEHTAIIMOHHON CPEbI C UCIIONIB30-
BanueM (epmenrepa oovemom 50 1 (MSJ-U2, B.E. MARUBISHI, flnonuns) n HauMHaIM NepByIO0 NepHOaANYC-
ckyro (epmenTanuto. Kynprueuposanue npooawmmu mpu 37°C u ckopoct nepemernuBanust 500 o6/MuH ¢ mo-
nmaueit Bo3ayxa 20 m/muH (1 00./00./MuH) u nognepxkanueM pH 6,70 30%-oi ammuauHoii Bogoit. [To mepe dep-
MEHTAlUHU NPH YMEHBLICHUH KOJIMYECTBA IUTATEJIHFHBIX BEIIECTB B KYJIbTYypallbHOHW cpene (pepMEeHTalHIO Mpo-
BOJIVMJIM B TIOAIUTHIBAEMO KYJIbTYpe, J00aBIIsIs MOANUTHIBAIONIMN PacTBOp. MOHUTOPUHT pocTa OakTepHil mpo-
Boaw 1o 3HadeHusM OD, u nipu noctmwxennu 3HaueHuss OD 100 wim 6onee BHOcwm [PTG B KOHEYHOH KOH-
nenTpanun 500 MxM. Iocre BHECEHHS KyIbTUBUPOBAaHUE TPOAOIDKAIM elle mpuoansuTensHo 23-25 4. Ilo 3a-
BEPIICHUN KYJIbTUBHUPOBAHNUA PEKOMOMHAHTHBIC OAKTEPHH BBIACILUTH ICHTPU(YTHPOBAHUEM WM XPAaHWIN TIPH -
80°C 1o HCIIoIB30BaHMA.

[Ipumep 3. Brienenue u 04ncTKa PEKOMOWHAHTHBIX aHAJIOTOB HHCYITHHA.

Jlnsa BRIAETICHNUS M OYMCTKHA PEKOMOMHAHTHBIX aHAJIOTOB MHCYJIMHA, SKCIIPECCHPOBAHHBIX B IIPUMeEpe 2, U3
TpaHC(HOPMAHTOB KIJICTKH JIH3MUPOBAIIH, KaK MOKa3aHO HIDKE, C TOCIEAYIOMHM pedOIANHTOM I Ipeodpa3oBa-
HUS aHAJIOTOB MHCYJIMHA, SKCIIPECCUPOBAHHBIX B ()OPME HEPACTBOPHMBIX B BOJIE BKIIOUEHHUH, B BOJOPACTBOPH-
My QopMmy.

<3-1> Brigenenue u peoAMHT PEKOMOMHAHTHBIX aHAJIOTOB MHCYJIMHA.

KoHKkpeTHO, KakAbli KJIETOYHBIH 0CaJ0K pecyCleHAMpoBaIn B 1 11 comodunm3upyromniero 6ydepHoro pac-
tBopa (50 MM tpuc-HCI (pH 9,0), 1 MM EDTA (pH 8,0), 0,2 M NaCl u 0,5% Triton X-100) u KIeTKH JTU3UPO-
BaJIU ¢ UcToib3oBaHueM Mukpoduonnaizepa M-110EH (AC Technology Corp. Model M1475C) npu naBinenun
15000 psi (103,4 MIla). Knerounsie nu3atsl eHTpudyruposamu npu 7000 o6/muH 1 4°C B Teuenne 20 MUH U
CyTepHaTaHT yaasutd. [lomydeHHbIi 0cagok pecyceHaupoBaiu B 3 11 mpomsiBouHoro Oydepa (0,5% Triton X-
100, 50 MM Ttpuc (pH 8,0), 0,2 M NaCl u 1 MM EDTA). [IpoBoaunu nentpudyruposanue npu 7000 o6/MuH u
4°C B Teuenue 20 MUH U MOTYYSHHBIH OCAIOK PECYCIICHIUPOBAIN B TUCTHLTUPOBAHHON BOJIE C TOCIIETYIOIIAM
neHTpuyrupoBaHEeM TakuM ke oOpazom. Kaxaplii U3 MOTydeHHBIX 0CaJIKOB pecycrnieHaupoBain B 400 M Oy-
¢epHoro pactopa (1 M rmnuna, 3,78 r mucrenna-HC, pH 10,6) u nepemenmBany mpu KOMHaTHOW TemIiepa-
Type B TeueHue | u. J[ns BBIAENEHUs pecyCHeHANPOBAaHHBIX PEKOMOMHAHTHBIX aHAJIOTOB MHCYJIMHA K HUM JI0-
6apmsur 400 M 8 M moueBuHBI U iepemenuBany mpu 40°C B Teuenue 1 4. s pedoiaauara ComoOMIH3Upo-
BaHHBIX PEKOMOMHAHTHBIX aHAJIOTOB MHCYJIMHA IOJYYEHHYIO cMech neHTpudyrupoBanu mnpu 7000 ob/MuH u
4°C B teuenue 20 MuH 1 oTOupanu cynepHarant. CynepHaTtaHT nepememBain npu 4°C B Tedenue 16 4 ¢ no-
GaBienueM 7,2 J1 TUCTHIUIMPOBAHHON BOJBI C UCIIOJIB30BAHMEM IEPUCTAIBTHYECKOTO HACOCA TIPH CKOPOCTH TO-
Toka 1000 mu/4.
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<3-2> Ouuncrtka KaTHOHOOOMEHHOH XpoMaTorpaduei.

OO0pa3upl, B KOTOPBIX OBUT MPOBEICH peQOIINHT B IpuMepe <3-1>, COOTBETCTBYIOIUM 00pa3oM HaHOCH-
M Ha KaTHOHOOOMeHHYIo KoJoHKY (Source S, GE Healthcare), ypaBHOBemeHHyto 0ydepHbM pacTBopoM ¢ 20
MM mmrpara Hatpus (pH 2,0), cogeprxkammm 45%-it aTaHoN Ui KOHBIOTANH. beTkn-aHanorn WHCYJIIMHA 3aTeM
STIOMPOBATH U3 KOJOHKH C JHHEHHBIM TpagueHToM KoHIeHTpanud oT 0% mo 100% B 10 o6beMax KOIOHKH ¢
ncToib30BanneM OydepHoro pactBopa ¢ 20 MM mutpara Hatpus (pH 2,0), cogeprkamiero 0,5 M xmopuna Kamus
u 45%-1 3TaHO.

<3-3> O6paboTKa TPUTICHHOM U KapOOKcHTIeNTHIa301 B.

W3 06pa3nos, 2:M0MpOBaHHBIX B IpuMepe <3-2>, ¢ UCTIOIb30BaHUEM 00E€CCOIMBAIOIICH KOJOHKH YAAJISIH
COJIH C TIOCNIEAYIONIeH uX 3aMeHoi OypepubM pactBopom (10 MM Tpuc-HCI, pH 8,0). O6pa3isr oOpadaTeiBaiu
TPUIICHHOM B COOTBETCTBUH C MOJISIpHBIM oTHoureHueM 1000 mo kommuecTBy Oeska B 0Opasiie u KapOOKcHIer-
tunasoil B B cooTBeTcTBNM ¢ MOMsipHBIM oTHOIIeHHeM 2000 1o xoindecTBy Oenka B 0Opasiie U nepeMeIInBaiu
npu 16°C B Teuenue 16 u. Peakuuto ocranaBnuBanu, canxas pH 1o 3,5 ¢ ucnonszoBanueM 1 M nutpaTa HaTpus
(pH 2,0).

<3-4> OuuncTka KaTHOHOOOMEHHOU XpoMaTorpaduei.

OO6pa31pl, B KOTOPHIX OblLIa 3aBEpIIeHa peakius B mpuMepe <3-3>, COOTBETCTBYIONTUM 00pa3oM TOBTOPHO
HAHOCHJTU Ha KaTHOHOOOMeHHYI0 KoJoHKY (Source S, GE Healthcare), ypaBHOBemeHHYI0 Oy(pEepHBIM pacTBOPOM
¢ 20 MM murpara Hatpus (pH 2,0), comepxkammum 45%-i 3TaHOT TSI KOHBIOTAIlNH. benku-aHamorn WHCYJIHHA
3aTeM DITIOMPOBAIIN U3 KOJIOHKH C JMHEHHBIM TpanueHToM KoHieHTpanuu ot 0% mo 100% B 10 o6peMax KoI0H-
KH C HCIIOJIb30BaHueM OydepHoro pactBopa ¢ 20 MM murpata Hatpus (pH 2,0), conepkamiero 0,5 M xiopuna
kanust 1 45%-it sTaHON

<3-5> Ouncrka aHHOHOOOMEHHOI XpoMmarorpaduei.

W3 00pasos, IIOMpOBaHHbIX B MpuMepe <3-4>, yaassuTi COJIM C MCIOJIb30BaHUEM 00ECCOIMBAIOIIECH KO-
JIOHKH C TOCNeAyIomIel ux 3aMmeHoi 0ydepubiM pactBopoM (10 MM tpuc-HCl, pH 7,5). [Ins BbIIeNEHUS YUCTHIX
AHAJIOTOB MHCYJIMHA U3 TIOJIyYCHHBIX TaKUM 00pa3oM 00pasloB NOIyYeHHbIE 00pa3iibl COOTBETCTBYIONIIMM 00pa-
30M HAHOCWIM Ha aHMOHOOOMEeHHYI0 KOJIOHKY (Source Q, GE Healthcare), ypaBHOBemeHHy0 OydepHBIM pac-
tBopoM ¢ 10 MM Tpuc (pH 7,5) mist koubroranuu. beku-aHaaoru HHCYJIMHA 3aTeM DITIOMPOBAINA M3 KOJOHKH C
JHUHEHHBIM rpagueHToM KoHIeHTpau ot 0% 10 100% B 10 o6beMax KOJOHKH C HCHOIB30BaHHEM Oy(hepHOTOo
pactBopa ¢ 10 MM Ttpuc (pH 7,5), conepxamero 0,5 M xiopuna HaTpus.

UHCTOTY OYMINICHHBIX aHAJIOTOB WHCYJIMHA aHAJIM3UpoBamu OenkoBbIM 3nekTpodopezom (SDS-PAGE) u
xpoMmaTorpaduei ¢ oopamieHHol (pa3oil U IKCKITFO3NOHHON XpoMaTorpadueil, U pe3ybTaThl MMOKa3aHbl Ha (UT.
1 u 2, coorBeTcTBeHHO. Kpome Toro, Moan(puKanny aMHHOKUCIIOT MOATBEPIKIAJIN MENTHIHBIM KapTHPOBaHUEM
Y aHAIM30M MOJICKYJISIPHON MacChl Ka)JIOTO MUKA, M PE3YJIbTaThI MOKa3aHbl Ha (ur. 3.

B pesynbrare, xenaemble IeieBble MOAM(PHUKAINN AMHHOKHCIOTHOW MOCIIEAOBATEIFHOCTH KaXKIOTO M3
aHAJIOTOB WHCYJIMHA OBLTU ITOATBEPKICHBIL.

[Tpumep 4. CpaBHenue in vitro-addexra HATHBHOTO MHCYJIMHA M aHAJIOTOB HHCYJIMHA.

Jlns oneHkw in vitro-3¢dekra aHAIOroB MHCYJIMHA, BBIICICHHBIX U OYHIICHHBIX B MPUMEpPE 3, TIPOBO LTI
JKCIIEPUMEHT CTIOCOOHOCTH K aOCOPOIHMH TIFOKO3BI (CTIOCOOHOCTH K TOTJIOIIEHUIO TIFOKO3bI WIIM CHHTE3Y JIUTIH-
JIOB) C WCIIOJIb30BAHMEM KIJIETOYHOW JIMHUH MBIITUHOTO Tipoucxoxaenus 3T3-L1 ¢ agumomurapHoit 1uddepeH-
upoBkoit. Knetounyto muauio 3T3-L1 (ATCC, CL-173) cyOKyIbTHBHPOBAIH C UCIOJIB30BaHUEM MOIUDUIIN-
poBaHHOH 10 crioco0y Jlynmpbexko cpeapl Mrna (Dulbecco's Modified Eagle's Medium, DMEM, Gibco, HOMeD
mo karamory 12430), comepxkameir 10% CBIBOPOTKM HOBOPOXICHHBIX TensAT (bovine newborn calf serum,
NBCS) nBa-tpu pasa B Henemo. Kierounyto nuamnro 3T3-L1 cycnienaupoBanu B nudGepeHIMpOBOYHOM cpee
(DMEM, coneprxamas 10% FBS), BeiceBamu B 48-1yHOUHBI [IaHIIET B KOHIIEHTpammn 5x 10* kierok Ha myHky
U KynsTuBUpoBaiy npHu 37°C B Teuenue 48 u. [{nsa nuddepenmmporku kinerounoit auaun 3T3-L1 ¢ obpasosa-
HHEM aJIMNOINTOB B MupdepeHInpoBOYHyI0 cpeny A00aBisiin | MKI/Mil yeroBedeckoro MHCynuHa (Sigma, Ho-
mep 1o karanory 19278), 0,5 MM IBMX (3-u300yTmi-1-mMetunkcanTus, Sigma, Homep 1o karaiory 15879) n 1
MKM nexcameTaszoH (Sigma, Homep 1o katanory D4902), crapyro cpeny yaaasuii U B KaXKIylO JIyHKY BHOCHIIH
0 AJIMKBOTE TIOJIy4EHHOH cMecH B KonndecTBe 250 MKJ Ha JIyHKY. Uepe3 copok BOCEMb YacOB Cpey 3aMEHSITH
mddepeHInpoBOYHON cpeoi ¢ 100aBleHNEM TOJIBKO | MKI/MII 4elloBe4ecKoro MHCyauHa. VHaykuuio aug-
dhepennmpoBky kiaetounoi muHuu 3T3-L1 ¢ oOpazoBaHreM aIUTIONMTOB 3aTEM MOATBEPIKIATN Ha MPOTHKEHUN
Teproa MPOJOIHKUTEILHOCTRIO OT 7 110 9 CyTOK, 3aMeHss cpeny nuddepeHInpoBOIHON cpeaol, coaepxKaei
1 MKT/MJT 9€TI0BEUeCKOTO HHCYIUHA, ¢ 48-9acOBBIMHA HHTEPBAIAMHU.

JIist sKCTIeprMEeHTa CIIOCOOHOCTH K aOCOPOINY TITFOKO3bI KIIETKH, 3aBEPIIUBIINE CBOIO TH((EepEeHITUPOBKY
¢ oOpa3oBaHHEM aJIUTIONIMTOB, IPOMBIBAIIN OJIMH pa3 CBOOOIHOM OT ChIBOPOTKH cpenoit DMEM u 3atem o6paba-
TBIBIN C UCTIONBb30BaHHEM 250 MKJI cBOOOAHOH OT chiBOpoTKH cpeabl DMEM B Teuenue 4 4 juis ynaneHus u3
HHX CHIBOPOTKH.

YenoBeyecknil MHCYJIMH M aHAJOTW MHCYJHMHA, COOTBETCTBEHHO, MojaBepranu 10-KpaTHOMY cepuilHOMY
passenenuto ot 5 MkM g0 0,005 HM cBoGoxHOH OT chiBOpoTKH cpenoit DMEM mist nansHeimero ucnons3oBa-
HUS B KauecTBe 00pa3noB. [lomydeHHbIe TakuM 00pa3oM 00pa3ibl HHCYJIMHA BHOCHIM B COOTBETCTBYIOIINE JTyH-
KU B KosimaecTBe 250 MKJI ¥ IPOBOIMIHN KyJIbTuBHpoBaHue mpu 37°C B Teuenue 24 4 B unkyodartope ¢ 5% CO,.
JIis OLIeHKH KOJMYECTBA TIIIOKO3BI, OCTABIIEHCS B Cpele MO 3aBEPIICHIH KYJIbTUBHPOBAHUSA, U3 KAKIOH KyiIb-
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TYpBI MoJy4anu odpaszen; oobemom 200 MKII, pasBoAWIn €ro B 5 pa3 ¢ ucnons3oBanueM D-PBS u noasepramm
GOPOD-ananuzy (GOPOD Assay Kit, Megazyme, nHomep no katanory K-GLUC). KonuenTpanunio ocrasrieics
TIIFOKO3Bl PACCUUTBHIBAIN, MCXOJS M3 ONTHYECKOW IUIOTHOCTH CTaHAAPTHOTO PacTBOpa INIFOKO3BI, BBIYUCISIIN
cootBeTcTBYyIomue 3HaueHnsA ECsy OTHOCUTENBHO CIOCOOHOCTH K MOTJIOIIEHHIO TIIOKO3bI IO/ AEHCTBHEM aHa-
JIOTOB MHCYJINHA, U PE3yIbTaThl TOKa3aHbI B Ta0I. 4 HIXKe.

Tabmuma 4

CriocobHOCTD K MNOTJIOCHHUIO T'NTFOKO3bI

(1o cpaBHEHUIO ¢ HATUBHBIM HHCYJIHHOM) (%o)

HaTusHbIi yenoBedecKUi HHCYJIUH 100
AHanor uHcyJjmHa 1 2384
AHaJor HHCyJIHHA 2 241,7
AHajor uHCyJIMHa 3 705

Kaxk mokazano B Tabi. 4, aHaior WHCYJIMHA | IPOJEMOHCTPUPOBAI MOBBIIICHNE CIIOCOOHOCTH K HOTJIOIIe-
HUIO ITI0K03bI Ha 238,4%, aHaymor MHCYIUHA 2 IPOAEMOHCTPUPOBA NMoBbIIeHUE Ha 241,7% u aHanor HHCYIHHA
3 mpoaeMoHcTpUpoBan noseleHue Ha 705% 1Mo cpaBHEHUIO ¢ HATUBHBIM HHCYJIUHOM, COOTBETCTBEHHO.

Ha ocHoBaHNY TIpE/ICTaBIEHHBIX BBIIIE PE3YIbTATOB OBIIO MOATBEPKAEHO, YTO aHAJIOTH MHCYJIMHA 110 Ha-
CTOSIIIIEMY W300pETEHUIO NEMOHCTPUPYIOT BBIJAIOMIUICS in Vitro-agdekt, B 2-7 pa3 npeBocxoAsmuid d3pQexT
HATUBHOTO WHCYJHMHA, U 3TH PE3yJIbTaThl JEMOHCTPUPYIOT, YTO yKa3aHHBIC aHAJIOTW WHCYJIMHA MOTYT HUMETbh
CYIIECTBEHHO YBEIMYCHHBIN NEPHOJ MOIYBBIBEACHHUS M3 CHIBOPOTKH N VIiVO M MOTYT, TAKHM 00Opa3oM, OBITH
MPECTaBICHB B (pOpME CTAaOMIBHBIX HHCYIMHOBBIX KOMIIO3MLUH 1 3()()eKTHBHO HCIIOIB30BAaHBI B KA4ECTBE
TEpareBTHYECKUX areHTOB IS JICUCHUS TruabeTa.

CrenpanucraM B JaHHOM 00JacTH OyAeT SICHO, YTO HACTOSIIIEe M300peTeHHE MOXKET OBITh BOILIOIICHO B
JIPYTUX KOHKPETHBIX (opMax 0e3 BBIXO/a 32 PaMKH €T0 CYIIHOCTH WJIM OCHOBHBIX IPU3HAKOB. OnucaHHBIE BO-
IUIOIEHHs CIeTyeT pacCMaTpPUBATh BO BCEX OTHOIIEHUSIX TOJBKO KaK HATJsAHBIE U HEe orpaHMuMBaroniue. Ta-
KAM 00pa3oM, 00beM HACTOSIIEro M300peTEeHHs ONpejeiIeH NPHIOKEHHOH (opMylod H300peTeHus, HO He
NPE/IIECTBYIOIUM ONUcaHieM. Bee n3MeHeHHs B paMKax 3HaYeHWS W TUara3oHa SKBUBAJICHTHOCTH (hOpMyIIbI
M300peTeHNs CIIe/IyeT pacCMaTpuBaTh Kak BKIIIOYEHHBIE B 00bEM HACTOSIIEr0 H300pETCHHSI.

DOOPMYVYIJIA N30BPETEHUA

1. Ilenrtu g mpouHCyuH, copepxamuii A-ienb ¢ SEQ ID NO: 3, ykazanHylo B cieayromieit oomei Gopmy-
ne 1, nu B-nes ¢ SEQ ID NO: 4, yxa3anHylo B ciieayronieid oomeld Gopmyre 2, Tae aHajlor HHCYJINHA, colep-
xKammid A-1ierns 1 B-1ienb, Mo>keT 00pa3oBBIBATHCS P MPOLECCHHTE YKa3aHHOTO MENTH 1A TPOMHCYIIMHA:

(obmas popmyia 1)

Xaal-Ile-Val-Glu-Xaa2-Cys-Cys-Thr-Ser-1le-Cys-Xaa3-Leu-Xaa4-Gln-Xaa5-Glu-Asn-Xaa6-Cys-Xaa7
(SEQ ID NO: 3),

(obmras popmyma 2)

Phe-Val-Asn-GIn-His-Leu-Cys-Gly-Ser-His-Leu-Val-Glu-Ala-Leu-Xaa8-Leu-Val-Cys-Gly-Glu-Arg-Gly-
Phe-Xaa9-Tyr-Xaal0-Xaal 1-Lys-Thr (SEQ ID NO: 4), rae:

(a) B A-tett ¢ SEQ ID NO: 3 Xaal npencraBiser coO0# TIUINH, Xaa2 MpeacTaBiseT co00H IriIyTaMuH,
Xaa3 mpezactaBisieT co0o¥ cepuH, Xaad MpeacTaBlseT cOOOM acmapardHOBYIO KHCIOTY, XaaS TpelcTaBisieT
co0oit neiinuH, Xaab nmpeacTaBiseT COOOM TUPO3WH U Xaa7 MpeIcTaBisieT co00i acmaparus; u

B B-niern ¢ SEQ ID NO: 4 Xaa8 npencrasisier co6oit THpo3uH, Xaa9 npezacrasisieT co0oi GeHuananmy,
XaalO npencranseT codoit TpeonnH n Xaall npeacTaBisieT coOOH MPOIHH.

2. HyknenHoBast KHCIIOTa, KOTUPYIOIIas IIENTH MPOUHCYJINH 110 1. 1.

3. PekOMOMHAHTHBIN BEKTOP SKCIIPECCHH, COEPIKAIINI HyKJICHHOBYIO KHCJIOTY MO 11.2.

4. KneTka-x03511H, coJiepkalasi peKOMOWHAHTHBIH BEKTOP 3KCIPECCHH 110 11.3.

5. Knetka-x03st1H 1o 1.4, npeacTasistronias co6oii E. coli.

6. Crioco0 moTydeHust aHaJIoTa HHCYJTNHA, BKITFOYAFOTIINN

a) MOJTy4YeHHe PEKOMOMHAHTHOTO BEKTOPA AKCIIPECCHHU, COACPIKAIIET0 HYKJICHHOBYIO KHUCJIOTY, KOJHPYIO-
IIyFO MENTH]] IPOUHCYJIIHH 110 T1.1;

0) TpancGoOpMHUpOBaHUE KIETKHU-XO35SWHA PEKOMOWHAHTHBIM BEKTOPOM OKCIPECCHHM W TIONydYeHHe e
TpaHCPOpMaHTa;

B) KyJIBTHBHpOBaHHE TpaHC(OpMaHTa U SKCIPECCUIO HYKICMHOBOH KHCIIOTHI, KOAMPYIOIIEH MENTH IIPO-
WHCYJIMH; 1

T) BBIICJICHHE M OYHMCTKY SKCIPECCHPOBAHHOTO IENTHIA MPOUHCYJINHA, M 3aTEM €ro MPOIECCHHT C MOy~
YEHUEM aHaJIora HHCYJIMHA.

7. Cnoco0 1o 1.6, rae TpancopmanT mpenacrapiseT coboii E. coli.

8. Crioco0 1o 11.6, rae craaus (T) BKIIIOYACT:
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d-1) monmy4enue Ki1eTok TpaHC(HOPMaHTA U3 KYJIBTYPhI U HX N3MENbUCHHE;

d-2) BeIIENIEHNE SKCIIPECCHPOBAHHOTO MENTH/IAa IPONHCYIIMHA U3 JIM3aTa U3MEJIbYCHHBIX KJIETOK C €ro I0-
CIEIYIOUTNM Pe(OITMHTOM;

d-3) ouncTky menTHAa MPOMHCYIIMHA, MPOIIEANIETO PedOIIIHT, TOCPEACTBOM KAaTHOHOOOMEHHOH XpoMa-
Torpadum,

d-4) 00paboTKy OYHIIEHHOTO MENTHAA IPONHCYINHA TPUIICHHOM U KapOokcmienTraa3on B; u

d-5) mocremoBaTeNBHYI0 OYHCTKY aHAJOra MHCYJIMHA KaTHOHOOOMEHHOI XpoMaTtorpadueil m aHHOHOOO-
MEHHOU XpoMaTtorpaduei.

9. Ananor nHcynuHa, coaepkamuii A-ierb ¢ SEQ ID NO: 3, ykazannyto B cienyromieii oomei gpopmyie
1, u B-iens ¢ SEQ ID NO: 4, ykazaHHYI0 B ClIeAyIomIei obrieii popmye 2:

(obmas popmyma 1)

Xaal-Ile-Val-Glu-Xaa2-Cys-Cys-Thr-Ser-Ile-Cys-Xaa3-Leu-Xaa4-Gln-Xaa5-Glu-Asn-Xaa6-Cys-Xaa7
(SEQ ID NO: 3),

(obmas popmyna 2)

Phe-Val-Asn-Gln-His-Leu-Cys-Gly-Ser-His-Leu-Val-Glu-Ala-Leu-Xaa8-Leu-Val-Cys-Gly-Glu-Arg-Gly-
Phe-Xaa9-Tyr-Xaal0-Xaal I-Lys-Thr (SEQ ID NO: 4), rae:

(a) B A-mertm ¢ SEQ ID NO: 3 Xaal mpencraisier co60it ruiuH, Xaa2 npeacTaBisieT co00i riryTaMuH,
Xaa3 mpezcraBiseT coboit cepuH, Xaa4 MpeacTaBiseT cOOOW acTapardHOBYIO KHCJIOTY, XaaS MpeacTaBIseT
coboit nefinuH, Xaab nmpeacTaBiseT COOOM TUPO3WH U Xaa7 MpeIcTaBisieT coO00H acmaparus; u

B B-iertm ¢ SEQ ID NO: 4 Xaa8 npencrasisier co00i THPO3HH, Xaa9 mpeacTaBisieT coool (heHnmaranuH,
XaalO npencrasnser codoit TpeonnH n Xaall npeacTaBisieT coOOH MPONHH.

10. dapmaneBTHYECKash KOMIO3UIMS IS JISUCHHs AuadeTa, coJeprkaliasi aHajor MHCYIIHHA 110 11.9 u dap-
MAaleBTHYECKH TIPHEMIIEMBIIl HOCUTEIb.

x/la
170

10

1. Mapxkep paszmepa
2. AHajor HHCyJIMHa

Gur. 1
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