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O0J1acTh TEXHHKH, K KOTOPOi OTHOCHTCS M300peTeHHe

B HacrosimeM n300peTeHnN IpeaycMOTPEHBI CIIOCOOBI JICUCHHST WITH TIPEIYNPEKICHUS )KUPOBOI 00JIe3HH
TICYCHH W/WJTK TTOHIDKEHUS ypoBHEH xonectepuHa u LDL-xonecteprHa y cyobekTa. B HacTosmeM n300peTeHnn
MIPETyCMOTPEHBI CIIOCOOBI TIOHMKEHHSI YPOBHSI dKCTIpecCHH Oeika 3, comepikamiero JoMeH TUIeKCTpuHa B Sec’
(PSD3), y cyobekTa. Takxke B JaHHOM TOKYMEHTE TPEIyCMOTPEHBI COSTUHEHUS, TTOAXOIATNE IS TTIOHKEHUS
ypoBHs dKkctipeccnn PSD3.

Ipeanockliku n300peTeHns

XKuposas 6oneszns neuenu (FLD) onpenensercs kak comepikaHue JIUIHIIOB B TICYSHH, ITpeBhImaoee 5%,
TPY HATWYIWH WK OTCYTCTBHH YPE3MEPHOTO YIIOTPeOICHUs ankorois. HeankoronpHas )upoBast 00JIC3Hb Meve-
H1 (NAFLD) BcTpeuaeTcs B KaXJ101 BO3pacTHOW rpyrmiie, HO 0COOEHHO MOopaxkaeT Jojel B Bo3pacte ot 40 1o
50 ner u ot 50 g0 60 J€T, KOTOPHIE TTOABEPKEHBI BHICOKOMY PHCKY 3a00JIEBaHHH cep/lia BCICACTBHE TaKuX (ax-
TOPOB BBICOKOTO PHCKa, KaK OXHpeHHe u auadeT 2 tuma. JKupoas 60Je3Hb NIEUYEHH TaK)Ke TECHO CBsI3aHa C Me-
TabOJIMYECKUM CHHIIPOMOM, KOTOPBIH MpeACTaBIsieT COO0H IPyIIy MaTOJIOTHYECKUX W3MEHEHUH, B TOM YHCIIe
yBeIM4YeHUE abJOMHUHAILHOTO JKUpa, TJI0Xask CIOCOOHOCTH MCIIOIb30BaTh TOPMOH MHCYJIHH, BHICOKOE KPOBSTHOE
JIaBJICHWE W BBICOKHE YPOBHHU TpurHLEpuaoB B KpoBu. NAFLD craHoBuTcs Bce OoJiee pacrpOCTpaHEHHOH BO
BceM mupe; B CoenuaeHHbIx [llTarax 3To Hamboee pacnpocTpaneHHas GopMa XPOHHIECKOTO 3a00JIeBaHNUs TIe-
4eHH U oHa mopaxkaeT oT 80 mo 100 MUIITHOHOB YeNoBeK (KIMHUKA Meio, HealKoroJabHas KUpoBasi 00JIE3Hb
neuenn). Bo Bcem mupe NAFLD nopaxaer okono 25% nacenenus mupa. NAFLD mpexycmarpuBaeT Heako-
TOJILHYIO KUpOBYIO Oose3Hp nedeHn (NAFLD) u meankoronpubiii creatorenatut (NASH). IamuenTsl, y koto-
peix NAFL pazsuBaercss B NASH, XapakTepu3yroTcs yBeIHUEeHHOW oOmmer W crenuduaeckoil st TeYeHH
CMEPTHOCTBIO, a TAKXKE YBEJINYECHHBIMU PHCKaMH IIUPPO3a, MEYEHOYHOH HETOCTAaTOYHOCTH M TeHaTOLEIUTIONSP-
Ho# kapuuHOMBI (HCC). NASH GbIcTpO CTaHOBHTCS BeIylleil MPUYMHON XPOHUUECKUX 3a00JIeBaHUH ITEYECHH H
npes3oiner rematut C Kak BeAyllyro NpuuuHy TpaHcruiaHTanuu nedeHu B CIIIA. Ctearo3 nedyenu y mofneil ¢
NAFL xapakTepu3syercs CyIIeCTBEHHBIM HAKOIUICHUEM Karlelb JIUIHIOB B TeMaTOUTaX. [Ipy rHCTOIOTHYeCKIX
HCCIIEIOBaHMAX OMONTATOB NeYeHu IpH nporpeccupoBaniy 10 NASH oTMeuaercss BocniajieHue Ie4eHH U rera-
TOTICITIOJISIPHOE TOBpEeXIeHUe ¢ (prOpo3oM meduenn wimm O6e3 Hero. [Iporpeccupyrommii GuOpo3 mMpUBOIHUT K
HEeOJIaroMpHUATHBIM KIMHHYECKHIM HCXOIaM, CBS3aHHBIM C TIEUEHBIO, M pa3BuBaeTcs y 35-41% manueHToB C
NASH cornacHo MeTa-aHaJIM3y UCCIICJOBAHUA OUOIITAaTa B IBYX MIOBTOPHOCTSIX.

CyIiecTByIOIIIE BapHAHTHI JICUCHHU BKIIOYAIOT CHIKCHHE BECA W, B CIIydae aJKOTOJIEHOW XKHPOBOH 00-
JIe3HU MI€YeHH, CHIDKEHUE WIIH MPEKpalleHne ynoTpeoieHus ankorois. B HacTosmee BpeMs HU OOWH (apMarieB-
THYECKUH MIPOIYKT HE OAOOPEH IJIS JICUCHUST HEaTKOTOIbHON KUPOBOHM OOJIE3HU MEUEHHU WITH aJIKOTOJILHOM YKH-
poBoii Oone3nu nedeHu. Uto kacaeTcs MeXaHM3Ma JICHCTBHS, MTOBPEKACHHE TTIEYEHH, B TOM YHCIIE BOCIIAJICHIE,
TenaToLeIUIIONISIPHOE MTOBPEXAeHHE U (HUOpO3, MpeaycMaTpUBaeT CXOAHbIC MYTH MPH HEaJIKOTOJILHOM KUPOBOH
00JIe3HM TIEUYCHN U aJIKOTOJILHOHM >KUPOBOW Ooie3HM nedeHH. [1oaToMy BIIOJHE BEpOSTHO, YTO (papMarieBTHUC-
CKHUH NPOJYKT, pa3paOOTaHHbIN ISl JICUCHHSI HEAIKOTOJILHOM KUPOBOH 00JIe3HH NeUeHH, OyIeT TakKe JeHCTBO-
BaTh NPH aJKOTOJILHOM >KMpOBOIl Oone3Hn medeHn. Kpome Toro, sKTonmu4yeckoe HAKOIUIEHHE JIMIUIOB, B TOM
YHUCIIC B TICUCHH, 3aITyCKAeT MyTH, KOTOPBIC HAPYIIAIOT Mepeiady CUrHalla C YIacTUEM HHCYIUHA, 9YTO IPUBOIUT
K PE3UCTEHTHOCTH II€YCHH K MHCYNHHY, YTO IPUBOIUT K Auadety 2 tuma. Takum oOpa3oMm, BHABI TEPaIUH, KO-
TOpBIE CHI)KAIOT YPOBHH JIMITHJIOB B MEUEHH, YCTPAHIT OJHY U3 OCHOBHBIX NpuunH quabdera 2 tuma (J. Clin. In-
vest. 126(1): 12-22 (2016)).

[Ipu pa3paboTke coBpeMEHHBIX (hapMaleBTHUYECKUX MPOIAYKTOB AJIS JICUCHHS KUPOBOU OOJIE3HH NEUCHH
MOTYT UMETh MECTO JOTOJTHHATEIBHBIC POOIEMBI TIOBBIIICHNS YPOBHEH XOJIECTEpHHA Y AIIMEHTOB, YTO CO3AACT
JIOTIOJTHUTENBHYIO Harpy3ky Ha 3JI0POBbE MAlIEHTOB, KOTOPBIC YX€ IOJBEPKEHBI BBICOKOMY PUCKY Pa3BHTHS
3a0oJieBaHU Cepla, OXKUPCHUS U TuadeTa 2 TUma.

CymHocTh n3o0perenns

Hacrosimee n300peTenne HarrpaBiIeHO Ha CIOCO0 JICUSHHUs WITH MPEIyNPEKICHUS )KUPOBOH O0JIE3HH TTeye-
HH y HYXXZIAIOIIETocs B 3TOM CYOBEKTa, BKJIIOYAIOIINI BBEJCHUE COCIMHEHMUS, COJEPIKAIIEro MOJHHYKICOTH],
3¢ QEeKTUBHBII B OTHOIICHUN ITIOHWKEHHS YPOBHS JKCIpeccuH Oeika 3, coiepiKallero AOMEH IJIEKCTpUHA U
Sec7 (PSD3), y cyObekra.

B HeKkoTOpPBIX BapHaHTaxX OCYIIECTBICHHS KHPOBas OOJIE3HB MEUCHU MIPEACTABISIET CO00H HEATKOTOIBHYIO
skupoByto 6ose3Hp neuenn (NAFLD), neankoronbnblii cteaTorenatut (NASH) (muppoTudeckuii 1 HEIUPPOTH-
geckuit NASH), nucnunuaeMuro, CMEIIaHHYIO JTUCIUTTAACMHIO, THIIEPX0JIECTEPUHEMHIO, THA0ET, GUOpOo3 mede-
HU, TenatonenospHyio kapiuHoMmy (HCC), ankoronbHyI0 )upoBYyIo 6ose3Hb nedeHu (AFLD) unm ankorois-
HeIid creatorenatut (ASH) (muppotudeckuii m HenmppoTrdeckuii ASH). B omnpeneneHHbIX BapraHTax OCyIIle-
CTBJICHUS THIIEPXOJIECTEPUHEMHUS MTPECTaBIISIET cO00H CeMEHHYIO THIIEpXO0JIecTepMHEMHIO. B HEKOTOPBIX Bapu-
aHTaX OCYIIECTBIICHUS JKUPOBas 0OJIE3Hb MEYEHH MPEACTABISIET co00i nuader. B HEKOTOPHIX BapHaHTax ocy-
IIECTBJICHUS XKUPOBas O0JIE3HB MEUYEHH IPEICTaBIsIeT co0oi muaber 2 THma.

B HexoTOpBIX BapHaHTax OCYLIECTBICHUS CYOBEKT UMEET CepeuHO-cocyanucToe 3aboneBanue. B ompene-
JICHHBIX BapuaHTaX OCYIIECTBIICHHUS 3a00JeBaHNe MPEACTABISIET COO0H aucnunuaeMuio. B onpeneneHHbIX Ba-
pHaHTax OCYILECTBICHHs 3a00JIeBaHUE TIPECTAaBISET COOOM CMENIaHHYIO AMCIHIHAEMHUIO. B onpeneneHHbIX
BapHaHTaX OCYIIECTBIICHHS 3a00JIeBaHIE MPEICTABIACT COOOH TUIIepXOIecTepuHeMHIO. B omnpeneneHHbIX Bapu-
aHTax OCYIIECTBICHNUS 3a00JIeBaHNE MPEACTABIAECT COO0H CeMEHHYIO THIIEPX0JIECTEPUHEMHIO.
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B HEKOTOpBIX BapHaHTaX OCYIICCTBICHUS CHOCOO BBEACHHUS COCAMHCHHS CYOBEKTY, HYXKIAIOMIEMYCS B
9TOM, YMCHBIIAET OJTHO WJIM HECKOJIBKO M3 COJACPIKaHUs BHYTPUKJICTOYHOTO JKHAPA B NICUCHH, Beca MCYCHU, CO-
JIep>KaHusl TPUTITUIEPUIOB B TIEUCHU, MUPKYIUPYIOMEH B IIa3Me KpOBU alaHnHaMuHOTpaHchepassl (ALT),
KoJUTareHa lal medeHu u conepKaHus IUMTUI0B Y CyOBeKTa.

B HEKOTOPHIX BapHaHTax OCYIIECTBICHHS CIIOCO0 CHIDKAET IMOBPEXKACHUE TICUSHH, CTeaTos, (pudpo3 meue-
HH, BOCTIAJICHUE TIEUCHH, pyOIIeBaHHE FITH UPPO3 MIEUCHHU, IEICHOUHYIO HETOCTATOYHOCTh Y CYOBEKTa.

HexoTtopbie BapuaHTHI OCYIIECTBICHHS HAINIPABICHBI HA CIIOCO0 MOJABICHUS YKCIPECCHH WM aKTHBHOCTH
PSD3 B kyeTke, BKIIOYAIOMNK TPUBEICHUE KIETKH B KOHTAKT C COCAMHEHHEM, COAEP)KAIINM TOIHHYKICOTH],
3((HEeKTUBHOTO B OTHOIICHUW TOHIDKEHUS YPOBHS 3kcripeccuu PSD3, 3a cuet yero obecneunBacTcs MOJaBICHHE
JKcmpeccuu win aktuBHOCTH PSD3 B KileTke. B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHS KIIETKA MPEICTaB-
nsieT co0oii remaTonuT. B onpeneieHHBIX BapHaHTaX OCYIIECTBICHUS KJI€TKa HAaXOAUTCS B CyObekTe. B ompene-
JICHHBIX BapHaHTaX OCYIICCTBICHUS CyOBEKT MMECT WM MOJIBEPIKEH PUCKY Pa3BUTHS HEATKOTOJBHON KUPOBOM
6onesnn neuenn (NAFLD), neankoronsHoro crearorenatuta (NASH) (IUppOTHYECKOTO U HEUPPOTUIECKOTO),
JUCITUTIHICMHUH, CMCIIAHHOW JUCIHMTUACMUY, TUIICPXOIeCTepUHeMuH, nuadeTta, Gudpo3a MeUeHH, renarore-
monspraoit kapuuHoMbl (HCC), amkoronpHOH skupoBoi 60e3uu meueHn (AFLD) uimu amkoroiabHOTO cTeaTore-
natuta (ASH) (muppoTtudeckoro u Heruppotudeckoro ASH) nnm quabdera 2 tuma.

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS B HACTOSIIEM H300pPETEHHH MPEAYCMOTPEH CIOCO0 CHIDKCHHS
aktuBanuu (akropa ADP-pubosunupoBanus 6 (ARF6), mpu 3TOM crmoco0 BKITIOYAET MOHMKEHHE YPOBHS JKC-
npeccun PSD3 y cyObekTa, BKIIIOYAET BBEJACHUE COCTUHEHHS, COMEPIKAIIETO MOMHMHYKICOTH I, () (DEKTUBHBINA B
OTHOIIICHWH TTOHM)XCHHS YPOBHS JKCIpeccHu Oenka 3, coaepikamiero AoMeH rmiuekcrtpuaa u Sec7 (PSD3), y
cyOBekTa, rae Oosee HU3KUI ypoBeHb dkcnpeccuu PSD3 obecrieunBaeT cHIKCHHYIO akTuBanuio ARF6.

B HEekoTOpBIX BapnaHTaX OCYIIECTBICHHUS B HACTOSIIEM H300pETEHUH MIPEAYCMOTpPEH CIIoco0 odecrieueH s
TIOHW)KCHUS COICPIKaHUS BHYTPUKICTOUYHOTO XKHpa B KICTKE TICUYCHH Yy CYOBEKTA, MPH ITOM CIIOCOO BKITOYACT
BBCJICHUC COCIAMHEHUS, COJACPIKAIICTO MOTHHYKICOTH ], 3)()EKTUBHBIA B OTHOIICHUH MMOHMKCHUS YPOBHS 3KC-
npeccuu Oenka 3, comeprkamiero goMeH miekctpuna u Sec7 (PSD3), y cyObekra.

B HeKoTOpBIX BapHaHTaX OCYIIESCTBIICHHUS B HACTOSIIIEM H300pETEeHUH TIPEAYCMOTPEH cItocod obecrieueHus
TIOHM)KEHUS YPOBHSA XOJECTEpHHA Y CyOBEeKTa, IIPH 3TOM CIIOCOO BKIIIOYAET BBEJCHHUE COCTMHEHUS, COAEpIKaIle-
TO TMONMHHYKICOTH, YQPEKTUBHBIN B OTHOIIEHUN TIOHKEHHS YPOBHSI 3KCTPEeCCHHU Oenka 3, coaepiKaIiero Jo-
MeH 1utekctpuHa U Sec7 (PSD3), y cyObekra. B HEKOTOpPBIX BapraHTax OCYIICCTBICHHS Y CyOBEKTa MOHIKEH
LDL-xonecrepuH.

B HexoTOphIX BapmaHTaxX OCYIIECTBICHHUS B HACTOSIIEM M300pETEHHH MPEAYCMOTPEH CIIOCO0 HIACHTU(H-
Kallul CyOIOMyJISAIUU CYOBEKTOB, UMCIOIIUX KHPOBYIO OOJIC3Hb MCYCHU, MOIXOASINYI0 U Tepamuu, odecte-
yuBamoIIeH cHmkenne yposas PSD3, npu 3ToM crioco6 BKIOYaeT: (1) JUaTHOCTUKY HATHYUS Y CYOBEKTa KUPO-
BO¥ OoJie3HU meveHy; (ii) OmpeieIiCHUe TOTo, MMEET JIM CYOBeKT ajutenbHblid Bapuant 186T PSD3 wnwm amrens-
HbIi BapuanT 186L PSD3; rae ecnu cyObekT umeer amnenbHblid Bapuant 186L PSD3, To noaxoasiiee jgedenue
BKITIOYACT BBEJCHHE COCIWHCHHS, COJICPIKAIIETO MOJUHYKICOTHI, d(PPCKTUBHBIN B OTHOIICHUU MOHWKCHUS
YPOBHSI 3KCIIPECCUU IOHWKEHUS YPOBHS dKcnpeccuu PSD3, u nipu 3TOM eciii CyOBeKT UMECT aJUICIbHEIA Bapu-
anT 186T PSD3, To medeHne He BKJIIOYAET BBEIEHUE COCTUHEHUS, COACPIKAIIECTO MONHMHYKICOTH I, dPPEKTHB-
HBI B OTHOIICHWH TIOHMKEHHUS ypOBHs dKcrpeccuu PSD3, koTopoe sBisieTcs HEMOIXOASAINUM. B HEKOTOPBIX
BapHaHTaxX OCYIIECTBICHHUS cTamus (i) MOKET OBITh ONpe/IeIieHa IyTeM TeHOTHITUPOBAHUS a/ISIHHOTO BapHuaH-
Ta 186L mim myTeM BBIBOJA M3 TEHOTHUIIMPOBAHUS T€HETUYCCKOTO BapHaHTA B CHIHLHOM HEPABHOBECHOM CIICII-
JICHUH C aJUTeIbHBIM BapruanToM 186L.

B HEKOTOpBIX BapHaHTaX OCYIICCTBICHUS B HACTOSIIEM H300PETCHHH MPEIYyCMOTPEH CIIOCO0 JCUCHHUS
CyOBEKTa, IMEIOILETO KUPOBYIO OOJIE3Hb ITEUYEHH, IPH 3TOM crtocol BKiIovaeT: (i) onpenesieHne Toro, UMeeT JIu
cyobekt amenbHblil BapuaHT 186T PSD3 wim annensubiii Bapuant 186L PSD3, u (ii) BBeeHUE COCTUHCHUS,
COJIEPKAIIETO TMOTUHYKICOTH T, ((EKTUBHBIN B OTHOIICHUH TOHMXEHUS YpoBHs dKkcnpeccuu PSD3, Tonbko
ecni cyObeKT UMeeT ajuienbHbIi BapuanT 186L PSD3. B HekoTOphIX BapHaHTax OCyIIeCTBICHHUS ctaaus (i) Mo-
JKET OBITh OIpEeJIeIICHa MTyTeM TeHOTHITMPOBAHKS AJUICIFHOrO Bapuanta 186L wiu myTeM BBIBOJIA M3 TCHOTHITH-
POBaHUS TEHETHYECKOTO BapHAHTA B CHIHHOM HEPAaBHOBECHOM CIICIUICHUH C aJlIeTbHBIM BapuanToM 186L. B
HEKOTOPBIX BapUAHTaX OCYIIECTBICHUS Y CYObEKTa OTCYTCTBYET ajuienbHbIi BapuanT 186T PSD3. B mobom u3
MPEIBIAYIINX BApHAHTOB OCYIIESCTBICHUS CYOBEKT MPEICTABIACT COOOM YeIoBeKa.

B HEKOTOPHIX BapuaHTax OCYIIECTBIICHHS COSAWHEHHE BHIOPAHO W3 aHTHCMBICIOBOTO OJIMTOHYKJICOTHIA
(ASO), siRNA wm ssRNAi. B HekoTOphIX BapHaHTax OCYIIECTBICHUS COSAMHECHNUE COACPKUT TOTHHYKICOTH]I,
KOTOPBII SABJISAETCS KOMIDICMEHTAPHBIM 110 OTHOIICHUIO K yJacTKy PaBHO JIMHEI 000 M3 TOCIEI0BaTEEHO-
creit mox SEQ ID NO: 2-18. B HEeKkoTOpBIX BapHaHTaX OCYILECTBICHUs MOIUHYKICOTU SIBJISETCS OJHOHUTE-
BBIM. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS MOTHHYKICOTU CIIAPCH CO BTOPBIM MOJIMHYKICOTUIOM C 00pa-
30BaHUEM JyIIeKca. B ompeneneHHbIX BapuaHTax OCYIIECTBICHHS COSIMHEHHUE TPeICTaBIsIeT co00il coennue-
HHUE Ha OCHOBE SiIRNA.

B HEekOTOpBIX BapHaHTaxX OCYIICCTBICHHUS MOIUHYKICOTHI COCTOUT U3 8-50 CBSI3aHHBIX HYKJICO3UAOB H
COJICPXKHT MOCIICAOBATEIHLHOCTh HYKICHHOBBIX OCHOBAHUM, XapaKTePU3YIONIyIOCs 110 MeHbIel Mepe 90% xom-
TUIEMEHTAPHOCTRIO 110 OTHOIICHHWIO K YYaCcTKy PaBHOW JUTMHBI HYKJIEMHOBOUW KHCIIOTHI, kKomupytomeir PSD3. B
HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUS MTOTUHYKICOTHT COCTOUT U3 12-30 CBA3aHHBIX HYKJICO3UIOB B [UTHHY.
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B HekoTophIX BapuaHTaX OCYIIECTBIICHUS MOJIUHYKIECOTH]T COIEPHKUT MOCIEAOBATEILHOCTh HYKIEMHOBBIX
OCHOBaHUH, XapaKTepU3yIoUIylocs Mo MeHbie mepe 90% KOMIUIEMEHTapHOCTBIO MO OTHOILUEHHUIO K Y4acTKY
PaBHOW JUTMHBI BCEX WM OJHON U3 TocnenoBatenpHocTeit mog SEQ ID NO: 2-18.

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS MOJUHYKICOTHI CONEPKHUT IT0 MEHBIIEH Mepe OTHy MOIu(UKa-
IO, BHIOPAHHYIO M3 0 MEHBIIEH Mepe OIHOW MOAN(DHUIIMPOBAHHON MEXHYKJICO3UTHOW CBS3H, 10 MEHBIICH
Mepe OJHOT0 MOTU(HUIMPOBAHHOTO CaxapHOTO (hparMeHTa M II0 MEHBIIEH Mepe OIHOr0 MOTU(PHIMPOBAHHOTO
HYKJICHHOBOTO OCHOBAHUSI.

B ompeneneHHBIX BapHaHTax OCYIIECTBICHUS IO MEHBINEH Mepe OIUH M3 HYKJICO3HUJO0B MOIMHYKICOTHIA
COJICPXKHUT MOIU(PUIIMPOBAHHBIA CaXapHBIA QparMeHT. B ompeneneHHbIX BapHaHTaX OCYIICCTBICHUS MOIU(U-
IIUPOBAHHBINA caxap MPEJCTaBIsICT cOO0N OMIUKIMYecKkuid caxap win 2'-O-MeToKcHITHI. B onpenencHHBIX Ba-
pHaHTax OCYIIEeCTBICHUs MOIU(UIMPOBaHHBIA caxap conxepuT MocTuk 4'-CH(CH;)-O-2' mnm moctuk 4'-
(CH,),-O-2', rne n paseH 1 wnu 2.

B onpeneneHHbIX BapHaHTax OCYIIECTBICHHS MO MEHbIIEH Mepe OJUH U3 HYKJICO3UA0B MOJUHYKICOTH A
COJZICPXKUT MOJU(PHUIMPOBAHHOE HYKICHHOBOE OCHOBaHME. B ONpeeieHHBIX BapHaHTaX OCYMICCTBICHUS MOJIH-
(unIpoBaHHOE HYKJICHHOBOE OCHOBAHHUE TIPEICTABIISIET COO0H S-METHIIITUTO3HH.

B ompeneneHHBIX BapraHTaX OCYIISCTBIICHHS TI0 MEHBIICH Mepe o/lHa MEeKHYKIICO3HUIHAS CBA3b MONHHYK-
JIEOTH A TIPEACTaBIsieT co00i MOAM(UIIMPOBAHHYIO MEKHYKICO3HIHYIO CBSI3b. B HEKOTOPHIX BapHaHTaX OCY-
MIECTBIICHUST MOAU(DHUIIMPOBAHHASI MEKHYKIICO3HUIHAS CBSA3b MPEICTABISIET cO00H (HOCHOPOTHOATHYIO MEKHYK-
JICO3UIHYIO CBSI3b.

B HeKoTOpHIX BapHaHTaX OCYIIECTBICHHUS MOIHHYKJICOTHI IPEACTABISIET COO0H aHTHCMBICIOBOW OJIUTO-
HYKJIEOTH. B omnpeneneHHbIX BapHaHTax OCYIIECTBICHHS aHTUCMBICIIOBOM OJIMTOHYKJIEOTU COACPHKUT:

I3I-CEIrMEHT, COCTOSIIIMUN U3 CBSI3aHHBIX JI€30KCUHYKIICO3UIOB;

5'-KOHIIEBO (DITAHTOBBIA CETMEHT, COCTOSIIMIA U3 CBI3aHHBIX HYKIICO3HIOB;

3'-KOHIIEBO (DITAHTOBBII CETMEHT, COCTOSIIMHA U3 CBI3aHHBIX HYKIICO3HIOB;

IJIC T3M-CETMEHT PACIIOIOKEH MEXKIY 5'-KOHIEBBIM (DIIAHTOBBIM CETMEHTOM U 3'-KOHIICBBIM (hITaHTOBBIM
CETMEHTOM, HETOCPEICTBEHHO MPHUMBIKAast K HAM, M IPU 3TOM KaXKABIH HYKJICO3W[ KaXXIOTo (pIAHTOBOTO CET-
MEHTa COICPIKUT MOIM(DHUIINPOBAHHEI caxap.

B HEeKOTOpBIX BapHaHTaxX OCYMIECTBICHHS COCAWHEHHE COACPKUT KOHBIOTHPOBAHHYIO rpynmy. B ompene-
JICHHBIX BapHaHTaX OCYIIECTBICHHUA KOHBIOTHPOBAaHHAS IPYIIA MPHCOSANHEHA K 5'-KOHIly WX 3'-KOHITY TOJIH-
HYKIIeOTH/Ia. B ompeneneHHbIX BapuaHTax OCYIIECTBICHIS KOHBIOTHPOBAHHAS TPYIIA COACPKUT OT OTHOTO 10
msata parmenToB GalNAc. B HEKOTOpPBIX BapHaHTaX OCYIIECTBICHUS COSIMHEHHUE TOCTABIIOT B KICTKY ITede-
HU CyObekTa. B ompeeieHHBIX BapuaHTaX OCYIIECTBIICHHUS COCAMHECHUE BBOIAT MAapEHTEPATBEHO. B HEKOTOpPHIX
BapHaHTaX OCYIICCTBICHUS MAapPCHTCPATBHOE BBEICHHE MPEICTABISACT COOOM MOAKOXKHOEC WM BHYTPHUBECHHOC
BBeJICHUE. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHUS CIIOCO0 BKIFOUACT COBMECTHOE BBEJICHHE COCTUHCHUS U 110
MEHBIIEH Mepe 0JJHOrO JOTIOJIHUTEIBHOIO CPEICTBA TEPAIIUU.

B HEKOTOPBIX BapuaHTax OCYIICCTBIICHHS B HACTOSIIEM H300PETCHUHU MPEIYCMOTPEHO COCIWHCHHE, CO-
Jieprkaliee IOJUHYKICOTH T, COCTOAMMN u3 8-50 CBsI3aHHBIX HYKJIEO3UJOB U COAEPKAILUHN MOCIEA0BATEILHOCTh
HYKJICMHOBBIX OCHOBaHHH, XapaKTepPH3YIOUIyIocs Mo MeHbIed mMepe 90% KOMIUIEMEHTapHOCTHIO TOCIEI0Ba-
TEJIHHOCTH TI0 OTHOIICHHIO K YIaCcTKy paBHOM JUTHHEI ocienoBaTensHocTH moa SEQ ID NO: 2-18.

B HEKOTOpBIX BapHaHTaX OCYIICCTBICHHUS MOJUHYKICOTHA cocTouT n3 10-30 cBsI3aHHBIX HYKJIeo3uI0B. B
HEKOTOPBIX BapUAHTAX OCYIIECTBICHUS TIOTUHYKICOTH] COCTOUT M3 12-20 CBA3aHHBIX HYKJICO3UA0B. B HEKOTO-
PBIX BapHaHTaX OCYIIECTBICHHS OIMHYKICOTH]] COCTOHT U3 16 CBSI3aHHBIX HYKJICO3HIOB.

B HekoTophIX BapuaHTaX OCYLIECTBIICHUS MO MEHbIIEH Mepe OJMH U3 HYKJICO3UA0B MOJUHYKIEOTHIA CO-
JCPKHUT MOIU(PHUIMPOBAHHBIN caXapHbIH (parMeHT. B HEKOTOPHIX BapHaHTaxX OCYIIECTBICHUS MOIH(DUIUPO-
BaHHBIN caxap MpeACTaBIseT co00i OMIuKIMyeckuid caxap mwin 2'-O-MeToKCHITHI. B ornpeneneHHbIX BapHaH-
Tax OCYIIECTBJICHHS MOANGHUINPOBAaHHEIN caxap conepxut moctuk 4'-CH(CH;)-O-2' umu moctuk 4'-(CH,),-O-
2', rae n paBeH | unu 2.

B onpeneneHHbIX BapHaHTax OCYIIECTBICHHS MO MEHBIIEH Mepe OJUH U3 HYKJICO3UA0B MOJUHYKICOTH A
COZICPXKHUT MOAN(HUIIPOBAHHOE HYKIEHHOBOE OCHOBAaHHE. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS MOITU(H-
IIIPOBAHHOE HYKJIEMHOBOE OCHOBAHME TIPEICTABIACT COO0H 5S-METHIIINTO3HH.

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS IO MEHBIIEH Mepe OJHA W3 MEXHYKJICO3WIHBIX CBA3CH ITOJH-
HYKJICOTH/Ia MPEACTaBIsieT co00i MOAM(MUIIMPOBAHHYIO MEXHYKJICO3HIHYIO CBSA3b. B HEKOTOpPBIX BapHaHTax
OCYILIECTBIICHHS [0 MEHBIICH Mepe ofHAa MOAW(DUIMPOBAHHAS MEXHYKICO3UAHAS CBS3h NMPEICTABISAET COOOMH
(hochopoTHOATHYIO MEKHYKIICO3UIHYIO CBS3b.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS TOJIHHYKJICOTH TPEACTABISCT COOOH aHTHCMBICIOBOHW OJIATO-
HYKJIEOTH. B omnpeneneHHbIX BapHaHTax OCYIIECTBICHHS aHTUCMBICIIOBOM OJIMTOHYKJIEOTU COACPHKUT:

IDI-CErMEHT, COCTOSIIIMUN U3 CBSI3aHHBIX JI€30KCUHYKIICO3HUI0B;

5'-KOHIIEBO (hITAHTOBBIA CETMEHT, COCTOSIIMIA U3 CBI3aHHBIX HYKIICO3HIOB;

3'-KOHIIEBO (DJTAHTOBBII CETMEHT, COCTOSIIMIA U3 CBI3aHHBIX HYKIICO3HIOB;

IJIC T3M-CETMEHT PACIIOIOKEH MEXKIY 5'-KOHIEBBIM (DIIAHTOBBIM CETMEHTOM U 3'-KOHIICBBEIM (hIaHTOBBIM
CETMEHTOM, HETOCPEICTBEHHO MPHUMBIKAast K HUM, M TPU 3TOM KaXKABIH HYKJICO3W[ Ka)XIOro (pIaHTOBOTO CET-
MEHTa COACPKUT MOAM(DHUIINPOBAHHEIH caxap.
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B ompeneneHHBIX BapuaHTax OCYILIECTBICHHS COSIUHEHHE COJECPXKUT OT OJHOTO IO ISTH (ParMeHTOB
GalNAc. B onpeneneHnsIx BapuanTax ocyuiecTieHust ¢pparMeHTsl GalNAc nprcoenHens! K 5'-koHIy wid 3'-
KOHITY TTOJINHYKJICOTHAA.

B HEKOTOpBIX BapHaHTax OCYIICCTBICHUS HACTOsAIIEE M300pETCHNE HANPABICHO Ha aHTHCMBICIOBOM OJH-
TOHYKJICOTU, TAE IIOCIIEIOBATEIHHOCTh HYKJICHHOBBIX OCHOBAaHHMH AHTHCMBICIOBOTO OJHTOHYKICOTHIA TpPEn-
craBisieT coboit mocienoBaTebHOCTH oA SEQ ID NO: 1.

Kpartkoe onucanue rpagpuyeckux MaTepuajioB

Ha ¢ur. 1 mokazana Tabawma 32 JOKyCOB, BIUSIONINX HAa TPUTIIHIICPUAB] Y HHANBUIAYYMOB €BPOIEHCKOTO
npoucxoxaeHus (Teslovich et al., Nature 466, 707-713, 2010), kak omucano B mpumepe 1. Cokpamenus: TG,
tpurimnepuasl; TC, obmuit xonecrepun; LDL, numonporennbl HU3Kko# miotHOcTH; HDL, NTHIMONPOTEHHEI BEI-
COKOH MIOTHOCTH.

Ha ¢wur. 2 nokazana tabnuia MICCEHC-BAPHAHTOB, aCCOLMHPOBAHHBIX C COIEPKAHUEM TPHUITIULIEPHIOB B
NIeYeHN, B HCcieloBaHuU cepana B [lamnace, kak onucano B npumepe 1. M3 32 nokycoB, HAEHTHOUIMPOBAHHBIX
B IIPEABIIYIIEM NOJHOTCHOMHOM HCCIIEJOBAaHUN YPOBHEW HUPKYIUPYIOMINX TPUTIHLEPUAOB, B OOLIEH CIIOKHO-
ctu 3 mucceHc-Bapuanta ¢ MAF y eBpomneiitieB > 5% OBUIM HOMHUHAJIBHO aCCOLMHPOBAHBI C COJEPKAHUEM
TPUTIIAIEPUAOB B medeHn B koropte DHS. M3 sTix BapmaHTOB OAMH OBUT aCCOIMMPOBAH C YMEHBIICHHUEM CO-
nepxaHus sxupa B niedenu (rs71519934, 6eta = -0,02), 1 2 ObIITM aCCONMUPOBAHBI C YBEIMISCHUEM COJIECPIKAHUS
skupa B medenu (rs1260326, 6era = 0,03 u rs58542926, 6era = 0,12). Acconuanuio TECTUPOBAIH C ITOMOIIBIO
JMHEHHOTO PErpPEeCCHOHHOTO aHAIN3a, CKOPPEKTHPOBAHHOTO C Y4ETOM BO3pACTa, IOJIa M YETHIPEX OCHOBHBIX
KOMITOHEHTOB mpoucxoxaeHus. Cokpamenus: Chr, xpomocoma; rsID, uaeHTHUKAHS dTATOHHOTO OJHOHYK-
aeotuaHOro nonuMopdusMa; NO, 4uciIo MHAMBHAYYMOB, TOMOZUTOTHBIX 1O Ma)KOpHOMY ajuienio; N1, gucio
TeTePO3UIOTHBIX MHAWBUIYYMOB; N2, YHCIO MHAMBUAYYMOB, TOMO3HIOTHBIX MO MHHOpHOMY amienio; MAF,
yacToTa MUHOpHOTO amiess. “MAF oTHocuTcs kK yacTore MHHOpHOTO ayuiesisi B obmeit koropre DHS. B DHS
1s71519934 661 0oOHapyxeH kak 157003060, KOTOpBIlf HAXOJUTCS B TIOJIHOM HepaBHOBeCHOM cuerieHun (D' =
1,12 =1) ¢ rs71519934. “MAF EUR otHocutcs k maHabM mpoekta 1000 Genome, npeacTaBiIeHHBIM B 0ase
JIAHHBIX OJTHOHYKICOTHIHBIX Tomumopdu3moB (dbSNP, Tekymas coopka 154, Beimymennas 21 anpens 2020 r.),
3a ucKIoUeHneM 1571519934, gactora koTOporo Oblla OICHEHAa Y OPUTAHCKUX YYACTHHKOB €BPOICOUTHOTO
MIPOUCXOXKICHUS Ha OCHOBaHHMH JTaHHBIX cekBeHupoBanus 50000 s3x30mMoB u3 bputanckoro 6nodaHka 1mo nmpudu-
He orcytcTBHs noctyna B dAbSNP. *I'erorun GCKR He ObLT onpenieneH y IByX HHIUBUIYYMOB.

Ha ¢ur. 3 mokazanbl HEMpephIBHBIE W KaTETOpHalbHbIe PU3HAKU KoropThl Ononicuu neuenn (LBC) u He-
3aBUCUMON perumkatuBHON koropTel EC ("tieHTpanpHOeBpomneiickas koropta"). HenmpepbIiBHBIC MPU3HAKY TTOKA-
3aHBI KaK CpeiHee 3HaUeHHE U CTaHAapTHOE OTKJIOHEHHE (HOPMAaJILHO paclipe/iejeHHbIe TPU3HAKK) HIH MeIraHa
W KBapTaJbHBIN Iuana3oH (HCHOPMAIBHO paclpe/ieicHHbIC Mpu3Haku). KaTeropuanbHele IPU3HAKU TTOKA3aHbI B
BUJIC YHCEI U MIPOTIOPIHHI. * maHHbIe JOCTYIHBI A1t n=1805.

Ha ¢ur. 4 noka3zana tabnmna accornuaryun MuHopHoro ayurenst PSD3 rs71519934 ¢ Gosnee HU3KOH pacmpo-
CTPaHEHHOCTHIO 3a00neBanHus nedeHu B koropre ouorncuu nedenn (LBC, N ructonoruueckux paHueix = 1951),
M3MEPEHHOH 10 OoJiee HU3KOM pacrpoCTpaHeHHOCTH cTeaTo3a, (hndpo3a, BocaneHus 1 0aNIOHMPOBAHMS Ieve-
HH C IPIMEHEHHEM OMHAPHOTO JIOTUCTHYECKOTO PETPECCHOHHOTO aHaJH3a B paMKaxX aJINTUBHON TeHETHYECKON
MOJIETH, C YIeTOM BO3pacTa, rmoxry, BMI, nentpy Habopa u gucimy myranTHoro ayutenst PNPLA3. Hammaue crea-
T03a, pUOpo3a, BOCMANCHUS WM OAJUIOHUPOBAHUS OINPEAEISIN KaK OTHOCHUTENBbHYIO cTeneHb > 0. * maHHBIC
mocTymHbI st n=1805.

Ha ¢wur. 5A-C moka3zaHo, 9To MUHOPHBIH amiens PSD3 obecnieunBaeT 3alUTy OT MOBBIIICHHON TSHKECTH
MOBPEX/ICHNUS MIEUYCHN HA IMCTOJIOTHYECKOM ypoBHE B KoropTe Omoncuu nedenn (LBC) u skcnpeccus ero reHa
aBisieTcs Oosee BeICOKOH B meveHsx ¢ FLD. Ha ¢wur. 5A nponmmocTpupoBaHO MOBpeXIeHUE TIEYSHH Ha THCTO-
JIOTHYECKOM YpOBHE, cTpaTuduuupoBanHoe mo renorury PSD3 B koroprte Ouorcuu nedenu (LBC). Cronbuku
MOKA3bIBAIOT CTENEHb YKa3aHHOTO 3a00JIeBaHUs, U MEPEXO/ IBeTa OT OEJoro K YepHOMY yKa3bIBaeT HA IOBBI-
HICHHYIO TsDKeCTh 3a0oseBanus. [ToBpexieHne Ha THCTOJIOTHYECKOM yPOBHE OLIEHUBAJIM B COOTBETCTBHH C pas-
JMYHBIMU KOMITOHeHTaM¥ noka3zatens aktuBHocTH FLD (NAS) u cragueii ¢pubposa neyenun. Y Hocuteneid Mu-
HopHoro amrens PSD3 rs71519934 186T 3abosneBaHue nedeHH ObUIO MEHEE TSOKEIBIM C MEHBIIEH CTETICHBIO
CTeaTo3a, BOCHAJICHHs, OaJUTOHUPOBAaHU U GHOPo3a. ACCOIMAIINIO TECTUPOBAIN C IOMOIIBIO MOPSAKOBOTO per-
PECCHOHHOTO aHau3a, CKOPPEKTHPOBAHHOTO C yYETOM Bo3pacTa, mojia, BMI, nenTpa Habopa u ymcia MyTaHT-
HBIX ameneit PNPLA3 1148M.

Ha ¢ur. 5B nokazana o6mas axcnpeccuss MPHK PSD3, crparudummpoBanHast o 370pOBOH IMEYEHH U TIe-
genu ¢ FLD. YposHau sxcnipeccun PSD3 B neuenn 6butn Boite y cyobekToB ¢ FLD 1Mo cpaBHEHHIO CO 3I0POBBI-
MH KOHTPOJSMHU. P-3HaueHHs pacCUMTHIBAIM C IOMOILBIO HerapaMeTpu4ecKoro kpurepus MaHua-YuTtau. Ha
¢wur. 5C nokazana skcnpeccust oomeit MPHK NAT?2, crparuduiupoBanHas no 370pOBOI MEYEHH U MEYEHU C
FLD. He 6bu10 paznnumii B ypoBHe 3kcnpeccuu NAT2 B 3aBucumoctr ot Haimmuust FLD. P-3nauenns paccuuts-
BaJIM C MOMOIIBIO HemapameTrpudeckoro kpurepus Manna-Yurau. Cokpamenusi: Ctr, 310poBble KOHTPOJIBHBIC
neuenu (n=10); FLD, neyenu ¢ xupoBoii 0one3HbI0 nedeHu (n=67); PSD3, Oenok 3, comepxamuii TOMeH TUICK-
crpuHa 1 Sec7; NAT2, N-auerunrpancdepasa 2.

Ha ¢wur. 6 nokazano, 9yro MmuHOpHBINH aywienb PSD3 rs71519934 accomuupyeTcst ¢ MEHBIIEH pacnpocTpa-
HEHHOCTBHIO ¥ MEHBINIEH TSIKECTHIO 3a00JIeBaHMs IMEYSHN B He3aBUCUMOH perunkatuBHOM koropte EC (N ructo-

-4



048246

JIOTHYECKUX JAHHBIX = 674). AcCOIMalUI0 TECTUPOBAIU C MOMOIIBI0 OMHAPHOTO JIOTUCTHYCCKOTO (HATHYHE
3a00JIeBaHMs) MIIH MOPSIIKOBOTO PErPEeCCHOHHOTO aHain3a (TsHKecTh 3a00JIeBaHus) B paMKaX aJIUTHBHON reHe-
THYIECKOUW MOJIENTH, C YIETOM BO3pacTa, moiry, BMI, nienTpy Habopa u KoimdecTBy MyTaHTHOTO ajuteiss PNPLA3.
Cootromenne mancoB (OR) ms mOpsSIKOBO# perpeccuu pacCUUTHIBAIM KaK SKCIIOHEHTHI OIIEHKH Kod(dduim-
eHTa u ero goBeputensHoro uHTEepBaia (Cl). Hammuue crearosa, ¢pubposa, BocnaseHus: Wik OalIOHUPOBAHUS
OTIpeNIeISIIN KaK OTHOCHTENBHYIO cTeneHb > 0.

Ha ¢wur. 7 moka3aHsl HEIPEPHIBHBIC B KaTeropuaibHble TpU3HAKK KoropThl ounorncuu neuenu (LBC) u per-
JUKATUBHOW KOTOPTHI M3 He3aBUCUMOW perumkatuBHOH KoropThl EC ("meHTpambHOEBpoOTmeiickas koropra'),
crparuduuupoBanHoil mo PSD3 rs71519934. HenpepbiBHbIE NpH3HAKH TNOKa3aHbl KakK CpeAHee 3HAYCHUE U
CTaHJApTHOE OTKJIOHCHHE (HOPMAJbHO pACHpe/ICICHHBIC NMPU3HAKK) WM MEAWaHA W KBapTAJIbHBIN JUANa30H
(HeHOpMaIIBHO pacripe/ieJIieHHbIe TpU3HaKy). KareropuaabHble NPU3HAKK TIOKA3aHbI B BUE YHCEI M MPOTIOPIHH.
Jlyis HenpepBIBHBIX MPHU3HAKOB P-3Ha4ueHMs OBLTH PacCYMTAHBI C TOMOIIBIO JTHHEHHOW PErpeccHd B paMKax aj-
JUTUBHOM I€HETHYECKOW MOJIEIH, He CKOPPEKTHPOBAHHOH (C y4€TOM BO3pacTa) MM CKOPPEKTHPOBAHHOM C yue-
TOM BO3pacTa, nonia u neHrpa Habopa (BMI) mm ¢ yuerom Bo3pacra, nmona, BMI u nenrpa Habopa. Henopmans-
HO pacIipefe/icHHbIe TPH3HAKM ITepell BBOJOM B MOJIENb MOABEPTraid JIOTapu(MHUUECKOMY IPEoOpa3OBaHHMIO.
Jlis KaTeropuanbHBIX MPU3HAKOB P-3HAaUeHUS PacCYUTHIBAIIN C IOMOIIBIO TECTa XU-KBaApaT (II0J) WM C TIOMO-
b0 OMHAPHOMN JIOTHCTHYIECKON PerpecCcuu, CKOPPEKTUPOBAHHON ¢ ydeToM Bo3pacTta, nojia, BMI u nenrpa Ha-
Oopa (muaber).

Ha ¢ur. 8A-B nokazansl Tabiuikel, 0000Marommue MeTa-aHa3bl acconranuy Mexay PSD3 rs71519934 u
TUCTOJIOTUYECKUMHY TIPU3HAKaMU TiedeHn B kKoropte Ononcun nedern (LBC) u B He3aBUCHMON peTIMKATUBHOM
koropre EU. MeTa-aHanmu3 oOpaTHOW TUCIIEPCHH IBYX MCCIICAOBAHHUN BBITIONHSIN C IPUMCHEHUEM TTaKeTa ""Me-
Ta" ¢ MoJleNsIMH (PUKCHPOBAHHBIX U ciy4aitHbIX 3¢ dexToB B Bepcun R 3.6.1. Ha ¢ur. 8A nokazaHbl pe3ysbTaThl
0 TSDKECTH CTeaTo3a, TsHKeCTH (Gprudposa, TSHKECTH BOCTIANEHHS U TshKecTH OammoHuposanus. Ha ¢ur. 8B noka-
3aHBI PE3yIbTATHI HAIMYUS CTEaT03a, HAMUUUs (pUOpO3a, HATMYUS BOCTIAJICHNS U HATUYHUS OaTIOHUPOBAHHUS.

Ha ¢ur. 9A-C nokazano, uto nzodopma 001 MPHK PSD3 xapakrepusyercsi caMbIM BBICOKHM YpOBHEM
JKCIIPECCUH B TKaHW IMEYSHH YeJIOBeKa, Kak omucaHo B mpumepe 1. Ha ¢ur. 9A mokazan ypoBeHb dKCIPECCHU
pasnuaHbiXx n3ohopm MPHK PSD3 B Tkanu medeHu denoBeka. TpaHCKPUNTOM OT OHMONTATOB IEYEHU MOIMHO-
JKecTBa M3 77 WHAMBUIYYMOB MIJIAHCKOHM Toarpynmbsl koropTsl 6uonicun nedeHu (LBC). Uzodopma 001 (nnen-
trdunupoBannas ¢ momonisio Ensembl kak ENST00000327040 unu naentudunupoBanHas ¢ momomsio NCBI
kak NP 056125 [u30dopma a], 1047 aa) skcrpeccupoBanach Ha HAaUBBICIIEM YPOBHE, 32 KOTOPBIM Clie0BaJa
nzopopma 008 (mpertuduimpoannas Ensembl kak ENST00000521841, nexkomupytromas). Ha ¢ur. 9B mokaza-
Ha obmmas skcripeccuss MPHK PSD3, crpatudunupoBannas o reHotumty rs71519934. Paznmuunii B ypoBHSX 9KC-
npeccurt MPHK PSD3 npu cTparndukanuy mo reHoTHITy He OOHapyKWiIH. P-3HaueHne, paccCYUTaHHOE C TIOMO-
IBIO JIMHEWHOH perpeccun 0e3 KOPPEeKTHPOBKU. 3HAYECHUS ITTOJBEPrajIH JIOTapu(PMUIECKOMY ITPEe0Opa30BaHHIO
nepen BBoJOM B Mojenb. Ha ¢ur. 9C nokazaHo, uto ypoBHH dkcnpeccuu oonieid MPHK NAT?2 ne pasnuyanuch
y rerotunoB PSD3 rs71519934. P-3naueHne, paccuyMTaHHOE C MOMOUIBIO JIMHEHHOH perpeccun 0e3 KOPpEeKTH-
POBKH. 3HaUCHHMs MOJBEPTaN JOTapu(pMHIECKOMY IPeoOpa3oBaHMIO Iepes BBOAOM B Mozeib. COKpalleHHMs:
FPKM, ¢parmMeHThl Ha THICSYY Tap OCHOBAaHUN 3K30HHOW MOJENIM Ha MIJIIHOH KapTHPOBAaHHBIX pumoB; 186L:
roMo3uroThl o aymeno L (n=42); L186T: rereposurotsl (n=29); 186T: roMo3uroTsI 1o amrento T (n=6).

Ha ¢wur. 10A-D mokasano, 9yto orpunarensHas peryismus PSD3 in vitro ¢ mpumeHernem siRNA B kiret-
kax McA-RH7777 no cpaBHEHHIO ¢ KIETKaMH, TpaHCPHUITUPOBAHHBIMH CKpeMOIMpoBaHHOH (Scr) siRNA, npu-
BOJIMJIO B pe3yiIbTaTe K 060Jiee HU3KOMY BHYTPUKIETOUHOMY COJIEPKaHNI0 HEUTpasbHOTO kupa (pur. 10A), cuH-
Te3y TpuraunepunoB de novo (¢ur. 10B) u cexpennu anonumonporenna b (Apo-b) (¢ur. 10C) 6e3 paznuuunii B
6era-oxucienuu (¢ur. 10D), xak omucano B npumMepe 2. ConepkaHne BHYTPUKIETOYHOT'O HEHTPAIBEHOTO KHpPa
BU3YyaJIM3UPOBAJIH C MOMOIIbI0 okpammBanus ORO (BepxHue MaHenH) ¥ KOJUYECTBEHHO ONpPEEIsUIN C TIOMO-
melo Biopix; cuHTe3 TpUrIMIepu0B de novo M3MepsiIM KaK paJAnoaKTHBHO MEUYEHHbIE BHOBb CHHTE3UPOBAHHbIE
TPUTIHLEPUIBI, pa3aeieHHble ¢ moMomnibio TLC U KOMM4ecTBEHHO OlpeesieMble CIMHTHIUILMOHHBIM TO/ICe-
ToMm yepes 15, 30, 60 MunHyT mocne uHKyOaruu ¢ 5 MkKu/mi 3H—rnI/IuepI/IHa witoc 50 MKM 0JIeMHOBOM KUCIIOTHI;
cekpenio Apo-b BuzyanmsupoBanmu ¢ nmomombio SDS-PAGE u ero xonmmuecTBeHHOTO omnpenenenus. KieTku
06pabaThIBATH B HMITYJIECHOM pexnMe ¢ momombio 0,05 MKu/ma *°S-Met/Cys + 50 MkM OA B TeueHue 2 ua-
coB. Cpensr Yeiiza ¢ n30biTkOM L-MeTroHnHa u L-1iuctenna nHKyOupoBanu B Tedenne 5, 15, 30 mmm 60 MuH.
Apo-b moaBeprayii UMMYHOIIPEIUITATAIINN U3 CPEIl U BU3YaIM3UPOBAIH C MTOMOIIBI0 (OCHOpUMUIKEPA TTOCIIS
pasnenenus B SDS-PAGE. Jlns n3Mmepenus: 6eTa-oKUCICHUS WCIOJIB30Bal OCAXICHHBIN paOaKTHBHO Me-
qeHHbI mansmurar. Kietkn maky6upoBamu ¢ 8,5 MxKu/mn *H-nansMutarta + 55 MKMOIB/JT MAIbMUTHHOBOI
KUCJIOTHI B TEYEHUE 2 4acOB, IOCIIE YeTo MAIBMHUTAT OCAXIAIN C MOMOIIbI0 BSA 1 nepXiiopHo# KHUCIOTHI M KO-
JIMYECTBEHHO OTPENEIIIN CIUHTIIUIIIMOHHBIM TofcueToM. JlaHHBIe TOKa3aHBl Kak cpenHee 3HadeHwe t+ SD
JUTSL OTIMCAHHBIX HE3aBUCUMBIX SKCIICPUMEHTOB. [ kaxkaoi manenu GUrypsl cpenss 3¢ HeKTUBHOCTh OTpHUIIa-
tenbHOM perynsauun PSD3 cocrasnsina ~ 80% no ouenke konuuectBeHHoH [IIP B pexkume peanbHOro BpeMeHH,
aHammsupyeMoii criocobom 2", P-3HaueHus, paccUMTaHHBIE C TOMOIIBIO HEMAPAMETPHUCCKOTO KPHUTEPHS
Manna-Yurhy, cpaBauBaromiero siRNA Scr u siRNA PSD3. Coxkp.: AU: ycnoBable emunuibl, RU: oTHOCH-
TENBHBIC SAWHUIIBI; dpm: pacnaaoB B MUHYTY.
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Ha ¢ur. 11 nokaszano, uro orpunarensHas perynsauus PSD3 ¢ nomompio siRNA B rematonurax KpbIChI
MCcA-RH7777 npuBoauna K CHUKEHUIO YPOBHS 3KCIIPECCUU I€HOB, YYaCTBYIOIIUX B JIMNOreHe3e. JJaHHbIE mo-
Ka3aHBI Kak cpefHee 3HadeHHnEe u SD 11 6 He3aBHCUMBIX IKCIIEPHMEHTOB. P-3Ha4eHNsI paCCUYUTHIBAIIN C TIOMO-
IbI0 HeTTApaMeTPHIECKOTO KpuTepuss Manna-YutHu, cpaBHuBas siRNA Scr u siRNA PSD3.

Ha ¢wur. 12A-B nokazansl 3¢ dexTsl oTpuniaTesibHol perymsinun PSD3 ¢ npumenenneM siRNA B ummop-
Taau30BaHHBIX Temaronurax Huh7 dyenoseka. Ha ¢ur. 12A nokazan 3¢ dexT Ha BHYTPUKIETOTHOE COACPKAHHE
HEUTPaIbHOTO JKHMpa IO CPaBHEHHWIO C KJIETKaMH, TpaHC(HUIIMPOBAHHBIMHU cKpeMOimpoBanHoi SiRNA. Coxnep-
JKaHWE BHYTPUKIETOYHOTO JKHPa BH3YaAITH3HPOBAIH C MMOMOIIBI0 OKpamuBaHus ¢ noMomsio ORO (BepxHue ma-
Henun), 1 wiomanas ORO ompenensiy KOJIMYECTBEHHO ¢ MOMOIIBI0 Biopix. D(QEeKTUBHOCTS OTpHIATEIHFHON
perymsanun MPHK PSD3 cocraBuna ~ 65%, no ouenke xonuuectBeHHo I[P B pexxume peansHOro BpeMeHH,
aHanmmupyemoi criocoooM 2-AACt. KiteTku BbICEBaiM B TpeX MOBTOPHOCTAX M depe3 24 gaca IMmociie ToceBa
TpaHchumpoBanu ckpemoaupoBanHoid i PSD3-siRNA u BeipanmBanu B o0sr4HON cpene 6e3 FBS mmoc 25
MKM OA B teuenue 48 u. Ha ¢ur. 12B noka3zan s¢ ekt Ha cuHTe3 Tpurianuepunos de novo de novo, usmepen-
HBIIl C TIOMOIIBIO0 BHOBb CHHTE3UPOBAHHBIX TPUTIMLEPUIOB, pa3/ielieHHbIX ¢ omolnbio TLC, 1 KoJIM4ecTBEHHO
OIpe/IeIeH bl CIMHTHIIAIMOHHBIM TToacueToM uepes 15, 30, 60 MunyT nocne uukyGamuu ¢ 5 mxKu/mn “H-
rmnepuHa mioc 50 MKM 0JIenHOBOW KHCIOTHI. JIaHHBIE TTOKa3aHbl Kak cpenHee 3HadeHue u SD s omucan-
HBIX HE3aBHCHMBIX JKCIICPUMEHTOB. P-3HaueHMs, pacCUNTaHHBIC C TOMOIIBIO HEMApaMETPHUCECKOTO KPUTEPHUS
Manna-YwurtHu, cpaBauBaroniero siRNA Scr u siRNA PSD3.

Ha ¢wur. 13A-G moxasanbl 3¢dekTsl oTpunatenpbHol perymsiuud PSD3 medeHn y camioB MbIei
C57BL/6, momyuaBmux muety, uHaynupyronryio NASH, B o0rmeid cioxxHocTr Tedenne 50 Heaenb Ha TSKECTh
CTeaTo3a, BoCcHayeHus u rmokaszarensb aktuBHOCTH NAFLD (NAS), xak ormcano B mpumepe 3. Bo Bpems nocnen-
HUX 16 Hexenb rpymiiaM MbIIICH BBOIMIN 03Bl OAWH pa3 B HEAETIO MOCPEICTBOM MOAKOKHBIX MHBEKIHMH (u-
3MOJIOTHYECKOro pacTtBopa, KoHTpoibHOro GalNac-ASO (5 wr/kr/menens) wimm PSD3 GalNAc-ASO (5
mr/kr/aenens). PSD3 GalNAc-ASO cumkan yposau 3kcnpeccun MPHK PSD3 B medenu (¢ur. 13A) u 6611 ac-
COLIMMPOBAH CO CHIDKEHHEM Macchl nedueHu (¢ur. 13B), obmiero conepskaHust TPUIIIULEPHIOB B NiedeHH, ((ur.
13C) yposueit ALT B mna3me kposu, (¢ur. 13D) ypoHeli Oenka koyutareHa nedenu lal (¢ur. 13E) n uncna
JMIUIHBIX Kanenb nedeHu (pur. 13F). Jleuenne ¢ momomursro PSD3 GalNAc-ASO Taxke CHUXKaJIO TSDKECTh CTe-
aT03a M BOCIIAJICHUS U MOKa3aTelb akTUBHOCTH NAFLD, B To BpeMs Kak 3HaUHMTENIbHbIE H3MEHEHHS ITOKa3aTels
(ubposza meuenu orcyrcrBoBasM (ur. 13G). JlaHHBIE TIOKa3aHBI Kak cpeaHee 3Hauenne u SD. P-3HaduenHwmst pac-
CUYHUTHIBAIM C TIOMOIIBIO OJHOCTOPOHHETO Hemapamerpuieckoro kpurepuss ANOVA Kpackena-Yosmmca ¢ mo-
cieayoomieil momnpaBkoil JlaHHa 711 MHOXECTBEHHBIX CpaBHEHUU. [IpoBOAMIIM MHOXECTBEHHBIC CPaBHEHMS,
CpPaBHUBAIOIINE CpelHEe 3HAUCHNUE Ka)KJIOH TPYIIBI CO CPEIHUM 3HAUeHHEeM KOHTposibHOH rpymnmsl (Ctr Gal-
NACc-ASO). OneHkn TsDKeCTH 3a00JIeBaHNS TIEYEHN aHATM3UPOBAIH C TIOMOIIBIO MTOPSIKOBOTO PETPECCHOHHOTO
aHaJM3a.

Ha ¢wur. 14A-H mnokazansl >ddextsl oTpuuartensHoi perymsiunud PSD3 medyeHn y caMIloB MBbIIICH
C57BL/6, monmyyaBmux query, nHAynupyroomy NASH, B o0mieii cioxaocTH TeueHue S0 Henenmb, Kak OMMUCaHo
B mpumepe 3. Bo Bpems nocreanux 16 Henmenpb rpynnaM MbIIIEH BBOAWIN O3Bl OAMH pa3 B HENEINIO MOCPEICT-
BOM TOJKOXHBIX MHBEKINH (PU3HOJIOIHMYECKOro pacTBopa, KoHTpoiabHOro GalNac-ASO (5 mr/kr/Henesns) wiu
PSD3 GalNAc-ASO (5 mr/kr/aenens). PSD3 GalNAc-ASO He okaspiBan 3HaYUTENbHOTO d(dexTa Ha HAOOp
Beca Tena (pur. 14A), HO cHIKaN ypoBHHU XonectepuHa (¢ur. 14B) u a¢pupoB xonectepuna B neuenu (¢ur. 14C)
u ypoBaH AST (dur. 14D), xomnecrepuna (¢ur. 14E) u LDL-xonecrepuna B iazme kposu (dur. 14F). He Ha-
OJrrotaich 3HAYNTENbHBIE 3P GeKThl Ha ypoBHHU Tpurauiepunos (ur. 14G) nnm HDL-xonecrepuna B miazme
kpoBH (¢ur. 14H). laHHbIe MOKa3aHbl Kak cpenHee 3HadeHune £ SD. P-3HaueHMs pacCUMTHIBAIM C MMOMOIIBIO
HemapaMeTpudeckux KpurepueB Kpackena-Yomca ¢ TOCIEOYIONMMH KPUTEPHSIMHA MHOKECTBEHHBIX CpaBHE-
Hui J[anHa. MHOXECTBEHHbIE CPaBHEHUS BBITIOJIHSIIN IIyTEM CPaBHEHHUS KaXKI0M IPYIIbI ¢ KOHTPOJbHOU Ipym-
no#t (Ctr GaINAc-ASO).

Ha ¢ur. 15 nokazansl a¢dextsl orpunarensHoii perymsuun PSD3 nedyenn y camnos meimein C57BL/6,
MOJTy4YaBIIUX AUETy, HHAyIHpYtomyto NASH, B o0mieii cnoxunoct Teuenne 50 Helemnb, Kak OIMHMCaHo B IpUMeEpe
3. Bo Bpems nmocneanux 16 Henenb rpymnmnaM MbIIed BBOIMIHN 1036l OWH pa3 B HENENIO MOCPEACTBOM IOAKOX-
HBIX MHBEKIUI (PU3HOJIOTHYECKOTO pacTBopa, KoHTpoabHoro GalNac-ASO (5 wmr/kr/menmens) wim PSD3 Gal-
NAc-ASO (5 mr/kr/uenenst). MPHK neuenn koiaudecTBEHHO ONpenessu ¢ NOMOMIBIO IudpoBoro mpodus
JKCIPECCUH TEHOB U BHIPAXKAIOT B BHJE TpaHCKpuIToB Ha MIuMoH (TPM). O6paboTtka ¢ momomisio PSD3 Gal-
NAc ASO s3HauutensHo cHmxana skcnpeccuto MPHK Accl, Fasn u Scdl B meuenu. /laHHbIe TIOKa3aHBI Kak
cpenuee 3HaueHne u SD. P-3HaueHWs ObLTH pacCYMTaHBI C TIOMOIIBIO OJHOCTOPOHHETO HEIapaMeTpUIecKOTro
kputepus ANOV A Kpackena-Youca.

Ha ¢ur. 16 mokazano, yto MuHOpHBIN amtens PSD3 accommupoBan ¢ 6osee HU3KOH pacnpoCTpaHEHHO-
CTBIO 3a00JieBaHus TieueHn B koropTe Ouoricun neuenn (LBC) mocie KOpPEKTUPOBKH ¢ YIETOM TeHETHUECKHUX
(hakTOpOB pHCKa. ACCOIMAIMIO TECTHPOBAIHU C TOMOIIBIO MOPSIKOBOIO PETPECCHOHHOTO aHallN3a, CKOPPEKTH-
pOBaHHOTO C y4eToM Bo3pacra, mosa, BMI, menrpa naGopa, ymcna myraHTHeIX awteneir PNPLA3 1148M
(n=1950) 1 ¢ DOMOJHUTENIFHOI KOPPEKTUPOBKOI € y4EeTOM IPYIMX OCHOBHBIX T€HETHUYECKHX (DPaKTOpPOB pHCKa
(TM6SF2 1558542926 [E167K] (n=1943), MBOAT?7 rs641738 (n=1938) u GCKR rs1260326 [L446P] (n=1863)
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W HaMuue auabera), * maHHbIe TOCTYHHBI At n=1805.

Ha ¢wur. 17 mokazana tabnuia y4yacTHHKOB HCCIIEOBaHuUs cepaua B Jlamnace, cTpaTHPHUIMPOBAHHEIX I10
reHoturry PSD3 L186T, xak onucano B mpumMepe 1. P-3HadeHnst ObUTH pacCYUTAHBI C TIOMOIIBIO JINHEHHOM per-
pECCHUH, CKOPPEKTUPOBAHHOM C ydeToM Bo3pacta, moyia 1 BMI mo Mepe HeoOXOAMMOCTH U CKOPPEKTHPOBAHHOM
WITH CTPATH(UITUPOBAHHON C YIETOM CaMOCTOSATENFHO COOOMIAaeMOM STHIIECKOH IPHUHAICKHOCTH.

Ha ¢wur. 18 mokazana accormamus mpoTOHHOU MIIOTHOCTH >kupoBoit ppaknuu (PDFF) ¢ PSD3 rs7003060 B
IIEJIOM | B TIpefieax 4eTeipex ctpaT BMS y OpHTaHCKHX YYaCTHHKOB €BPOMCOUIAHOTO TMPOUCXOXKICHHS 13 bpu-
TaHCKOTO OMOOaHKa. AHANN3 TPOBOIMIIN C IPUMEHEHHUEM JIMHEHHOHN perpeccuy, CKOPPEeKTHPOBAHHON € yIeTOM
BO3pacra, noia, BMI, nepsbix 10 0OCHOBHBIX KOMIIOHEHTOB IIPOUCXOKICHHS M THIIA MaCCHBA.

Ha ¢wur. 19A-C noka3zansl 3¢ extsl Ha ypoBHH Oenka PSD3 1 BHyTpHKIETOYHBIX JIMIHUAOB IIPU CpaBHE-
HHHM TIEPBUYHBIX T'€NaTOLUTOB YeJIOBEKa OT JIOHOPA, TOMO3HIOTHOTO 1o ayuteo 186T, ¢ TakoBbIMU OT JOHOpA,
roMo3urotHoro 1o auremo 186L, na 2D. Ha ¢ur. 19A noxasaHo BHyTpPHUKJIETOYHOE COJEP)KaHHE HEHTPAILHOTO
KHpa, BU3yaJM3upoBaHHOe okpamnuanueM ¢ rmomouipio Oil Red O (ORO) u KOIMYECTBEHHO ONpENENICHHOE C
nomobto Biopix. /laHHbIe peacTaBieHbl Kak CpeiHee 3HaUeHHEe M CTaHAapTHOE OTKIIOHEHHE ONMCAHHBIX He3a-
BUCUMBIX 3KCIIEPUMEHTOB. P-3HaYeHHs pacCUMTHIBAIM C MTOMOINBIO HEMapaMEeTPHUUEcKoTo Kpurepus MaHHa-
Yurau. Ha ¢ur. 19B noka3anbl n300pakeHUs KJIETOK, KYJIbTHBHPYEMBIX B OECCHIBOPOTOUHOM OOBITHOM cpele ¢
nobasnenuem 2% FBS, 10 MkM OA nmm 25 MkM OA, B Teuenue 48 gacoB. IMMyHOOJIOTHHT TIPOBOIMIIH C 00-
MU KJICTOYHBIME Jm3aTtaMu i ooHapyxkenus PSD3 (NCBI: NP 056125, 1047 aa) ¢ npuMeHEHHEM CHEIH-
aJbHO TIOJY4YEHHOTOo aHTUTena. Ha rHcrorpamMme TMOKa3aH OTHOCUTENbHBIM PSD3, paccuuTaHHBIM Kak
PSD3/kanmnekcun. Ha ¢ur. 19C nokazaHo, 94To KIIOUYEBbIE T€HBI, YIaCTBYIONINE B META0OIM3ME JTUIHI0B, KOTO-
peie ObuM TUddepeHIranbHO IKCIIPECCHPOBaHBI, MmoaydeHsl ¢ nomombilo RNA-Seq. JlaHHbIE TpencTaBiIeHbI
kak Log2-kparHoe n3menenue skcrpeccuu u -logl0 p-3nauenunid. Cokp.: RU: otHocuTensHble ennanibl, CNX:
KaJTHEKCHH.

Ha ¢wur. 20A-C nmokazaHno, uto oTpunarenbHas peryasinus PSD3 npuBoauia B pesynbraTe K 0osiee HU3KUM
ypoBHsiM aktuBupoBaHHOr0 ARF6 (ARF-GTP). Ha ¢ur. 20A nokazaHo, 4To mocie NpeLMITUTAMd aKTHBHBIN
ARF6-GTP 06bu1 00HapyXeH C MOMOIILI0 KIMMYHOOJOTTHHTA ¢ MpuMeHeHneM antutena k ARF6, mpemocras-
nerHoro B Habope. Ha ¢wur. 20B mokazaHo, 9To 3¢ppeKTHBHOCTS HOKIayHa MoKa3ayia CHIKeHHe Ha ~ 60% mis
PSD3 u ~ 75% mna ARF6 mo omnenke konmdectBeHHOH [THP B pesknme peanbHOro BpeMeHH, aHAIH3HPYEMOH
criocoboM 2°AA. Ha dur. 20C moka3aso oTHOCHTENbHOE cooTHOIeHHe ARF6-GTP (akTHBHOE), pacCUHTaHHOE
kak GTP-ARF6/kannekcun. JlaHHBIC MOKa3aHBI Kak CpeiHee 3HaueHWe * SD IS OMHMCaHHBIX HE3aBUCHMBIX
SKCIIEPUMEHTOB. P-3HaueHNs, pacCUNTaHHBIC C TIOMOIIBIO HemapaMeTpuieckoro kpurepus Manna-Yutau. Co-
kpamenns: RU: otHocutenbable equHALBI, CNX: KaTHEKCHH.

Ha ¢ur. 21 A-D mokasano, 94To oTpHIaTenbHas peryisaius PSD3 cHmKkaeT BHYTPUKIETOUHOE CONEpIKaHUe
HEUTPaTbHBIX JIMIHIOB B TEMATOIUTAaX, HECYIIUX JIIO00H anmenb, mpu KyibTuBupoBanuu B 2D (dur. 21A-B).
Opnnaxo caineHcunr PSD3 cHmkaeT ypoBHH BHYTPUKJIETOUYHBIX JIMIUAOB TOJBKO B NMEPBUYHBIX I'eNATOLMTAX,
Hecynmx amienb 186L, nmpu kynbTuBupoBaHuM B ceponnnoid moxenu 3D (dur. 21C-D). P-3nauenus paccun-
TBIBAIM C TIOMOIIBIO HemapaMmeTpuueckoro tecra Manna-Yurny, cpaBHuBas siRNA SCR u siRNA PSD3. Co-
kpamenus: RU: otHocurensHble eanHuLbl, CNX: KaTHEKCHH.

IMoapodHoe onucanue

OrmpeneneHus.

"2'-Jle3okcu(ypaHO3UIBHBIA caxapHbIi (parMeHT” wim "2'-me30kcuypaHO3uIbHBIA caxap" O3HadaeT
(hypaHO3UIBHBIA  caxapHBIM  (¢parMeHT, WMCIOIHMA JBa aroMa BoAOpoga B 2'-MONOXKEHHH. 2'-
Je3oxcuypaHo3uIbHBIE caxapHbIe (parMeHTHl MOTYT SBISTHCS HEMOAW(MHUIIMPOBAHHBIMU WIH MOAUDUITUPO-
BaHHBIMH, a Tak)K€ MOTYT SBISTHCSA 3aMEIICHHBIMHU B ITOJIOKEHHUAX, OTIMIHBIX OT 2'-ITOJIOKCHHS, WK He3aMme-
MIEHHBIMU. [IpIMEHHUTENFHO K ONMTOHYKIJICOTHY [3-D-2'-1e30KcnprnOo3uIIbHbIN caxapHblii (hparMeHT mpecTaB-
JsIeT co00M He3aMelleHHBI, HeMOAu(PUIMPOBaHHBIN 2'-Me30Kcu(DypaHO3Uil, B OOHAPYKMBAECTCS BO BCTPEYALO-
IIUXCS B IPHPOJIE A€30KCUPUOOHYKIEHHOBBIX kucioTax (JJHK).

"2'-Jle30kcuHyKIeo3u " o3HayaeT Hykieo3un, copepxauuii 2'-H(H)-¢ypano3unbHell caxapHblit ¢par-
MEHT, OOHapy>KUBaEMBbIil BO BCTPEYAIOIINXCS B IPHPOAE Je30KcupruOoHykinenHoBbIX kuciorax (JJHK). B ompe-
JICTICHHBIX BapHaHTaX OCYIIECTBICHUS 2'-I€30KCHHYKIICO3UIl MOXKET collepKaTh MOAN(DHUINPOBAHHOE HYKJIEH-
HOBOE OCHOBaHHUE MM MOXKET COJeprKaTh HykienHoBoe ocHoBanue PHK (ypamwn).

"2'-O-Metokcmatun" (takke 2'-MOE) otHocutes k 2'-O(CH,),-OCH3;) Bmecto rpynmsr 2'-OH pubo3nib-
HOTO KoutbIa. 2'-O-MeTOKCHITHI-MOU(UIIMPOBAHHBIN caxap SBISETCS MOANGDHUINPOBAHHBIM CaXapOoM.

"2'-MOE-nykneo3un" (taxke 2'-O-METOKCHITHIHYKIICO3U ) O3HAYAET HyKJIeo3u, coaepxkamuit 2'-MOE-
MOAU(DHUIIMPOBAHHBIN CaxapHbBIH (GparMeHT.

"2'-3amereHHbIi HyKiIeo3un" Wik "2-Moau(UIMPOBAHHBIN HYKJIEO3Ua" O3HA4YaeT HYKJICO3HI, COJAepiKa-
A 2'-3aMeneHHbIA Wiu 2'-MOoauGUIMPOBaHHBINA caxapHbIi ¢pparMeHT. Kak nmpuMeHseTcs B JAHHOM JTOKYMEH-
Te, "2'-3aMemeHHbpIH" uin "2-MoIu(UIIMPOBAHHEIN" PUMEHUTENBHO K caxapHOMY (parMeHTy O3HadaeT, YTo
caxapHbIi ()parMeHT COICPXKUT 110 MEHbBIIEH Mepe OfHy 2'-3aMeNIaoNIyIo IpyIIny, oTanynyo ot H mim OH.

"5-MeTunuMTo3uH" O03Ha4YaeT IMUTO3UH C MPHUCOCAMHEHHON B S-MOJIOKEHWHU METUIBHOM Tpymmoi. 5-
MeTrIIIUTO31H NPEICTaBISIET OO0 MOIU(UIIMPOBAaHHOE HYKIEHHOBOE OCHOBAHHE.
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B Hactosmiei 3asBke TepMHH "TPUOTU3UTEIBHO" TPUMEHSCTCS s 0003HAYCHHS TOTO, YTO 3HAYCHUC
BKITIOYACT B CcOs1 BapHALIMIO OMIHOKH, IPUCYIIYIO CIIOCO0Y/YCTPOUCTBY, UCTIONB3YEMOMY JUTS ONPEACICHHUS 3HA-
YeHUs, WIH Bapualllio, CYIIECTBYIONIYIO Cpelu CyOBeKTOB mccienoBaHus. Kak mpaBuiio, TepMuH "TIpHOITHA3H-
TeJIhHO" TpeaHa3HaueH I oXBaTa mpuMepHo win meree 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%,
12%, 13%, 14%, 15%, 16%, 17%, 18%, 19% wm 20% BapnabenbHOCTH, B 3aBUCUMOCTH OT CUTYyaIlHH.

[Ipumenenne Tepmuna "win" B popmysie n300peTeHNs IPUMEHSIETCS sl 0003HaYeHUs "U/uau"", eClid SBHO
HE YKa3aHO, 9YTO OH OTHOCHUTCS TOJBKO K aJbTepPHATHBAM WM aJbTEPHATHBHI SBIITIOTCS B3aNMOUCKIIIOUAIOIINMU,
XOTSl HacTOsIIee M300peTeHHE TOMICPKUBACT OMpEeSICHIE, KOTOPO€ OTHOCHUTCS TOJBKO K albTepHATHBAM H
"w/unn".

"AHTUCMBICTIOBON onuronykieotua" win "ASO" o3HadaeT OJIMTOHYKJICOTHA, UMEIOIUN MOCIeA0BaATEb-
HOCTh HYKJICHHOBBIX OCHOBAaHHWH, KOMIZICMEHTAPHYIO HYKICHHOBOH KHCJIOTS-MUILICHHU M ¢ 00JIacTH WU Cer-
MEHTY. AHTHCMBICIIOBOH OJIMTOHYKJICOTHI CIIOCOOCH CICIU(PUYCCKH THOPUINU30BATHCSA C HYKICHHOBOH KHCIIO-
TOW-MUIIICHBIO MU €€ 00JIACTHIO WM CETMEHTOM, THOPUAM3ANUS KOTOPEIX MPUBOAUT B PE3YJIBTATE K OMOCPEIO-
BanHOoMYy PHKa3o0i1 H pacmiennenuto HykJIeMHOBON KUCIOTHI-MUILIEHH.

"bunukmaeckuii caxap" win "OUIUKINYECKUA caXapHblid pparMeHT” o3HadaeT MOAM(PUIIMPOBAHHBIN ca-
XapHBIH KOMITIOHEHT, COJIepIKaIlInii 1Ba KOJIbIA, 1€ BTOPOE KOJIBIIO 00pa30BaHO C MOMOIIBI0 MOCTHKA, COCIH-
HSIOIIETO JBa aTOMa B TIEPBOM KOJIbIIE, 32 CUET YeTro oOecreunBaeTcst 00pa3oBaHne OUIIMKINICCKON CTPYKTYPHI.
B omnpeneneHHBIX BapHMaHTaX OCYIISCTBIICHHS IIEPBOE KOJBIO OHIMKINIECKOTO CaXxapHOTO (parMeHTa Ipen-
cTaBisieT co00il ypaHO3UIBHBINA (parMeHT. "BUIMKINYecKUi HyKIeo3un" o3Ha4aeT HYKJICO3H/l, COACp AN
OMIMKITMYECKUN CaXapHBIA (PparMeHTr.

"KonbrorupoBanHas Tpymnmna" o3Ha4aeT TPYITy aTOMOB, KOTOpas HEMOCPEACTBEHHO MPHCOCINHECHA K IMO-
JUHYKJICOTHY. B ompeneneHHbIX BapHaHTaX OCYIIECTBICHUS KOHBIOTUPOBAHHEIC TPYIIIBI COACPIKAT (PparMeHT
KOHBIOTaTa ¥ KOHBIOTUPYIOIIHH JINHKEP, KOTOPBIA PUCOCANHSCT (PparMeHT KOHBIOTaTa K MOJHHYKICOTHITY.

"3arpynHenHslid otun", win "cEt", nnmm "MonudunupoBannsii cEt caxapHslit pparmeHT" o3HaYaeT OUIMK-
ngeckuil B-D-prOo3miabHBIN caXapHbBIH (parMeHT, Tlie BTOpOe KOJIBI0 OWIIMKIMYECKOro caxapa oOpa3oBaHO
MIOCPENICTBOM MOCTHKA, COeqUHSIonero 4'-atom yriaepoga u 2'-atoM yriaepona -D-puOo3misHOTO caxapHOTo
(parmenTa, nmpu 3TOM MOCTUK Xapakrepuzyercs: Gpopmyroit 4'-CH(CH;)-O-2'. "cEt-Hykneo3ua" o3HadaeT HyK-
JIe03U 1, CofeprKaIuii caxapHblil pparmenT cEt.

"CMEXHBII" MPUMEHUTEIHFHO K OJIMTOHYKJICOTHUIY OTHOCHTCS K HYKJICO3WJaM, HYKJIIEHHOBBIM OCHOBAHHU-
M, CaXapHbIM (parMEeHTaM WM MEXHYKJICO3HUIHBIM CBS35M, KOTOPHIE HEMOCPEICTBEHHO NPUMBIKAIOT APYT K
npyry. Hanpumep, "cMexHbIe HYKICHHOBBIE OCHOBAHM'" O3HAYAIOT HYKJIEHHOBBIE OCHOBAHHUS, KOTOPBIE HEIO-
CPEICTBEHHO MPUMBIKAIOT APYT K APYTY B IIOCIEAOBATEIHHOCTH.

"T'anmep" 03HAYaeT aHTHCMBICIIOBON OJIMTOHYKJICOTH, COAEPIKANTUN BHYTPEHHIOIO 00JIACTh, NMEIOIIYIO
HECKOJIbKO HYKJICO3UIO0B, KOTOPBIE CITOCOOCTBYIOT paciieruieHuto mox AevictBuem PHKa3wr H, pacmonoskeHnyro
MEKy BHEIITHUMU O0JIACTSAMHU, HUMCIOIIMMHU OJTUH MIIM HECKOJBKO HYKJICO3UIOB, TJ¢ HYKICO3UIBI, 00pa3yromue
BHYTPCHHIOIO 00JIACTh, XUMUYECKH OTIIMIAIOTCS OT HYKJICO3UAa WU HYKICO3UIOB, 00pa3yIONINX BHEIIHUAE 00-
nacti. BHyTpeHHsS 0071acTh MOXKET Ha3bIBaThCs "TAMOM'", @ BHEIIHHE 00JaCTH MOTYT Ha3bIBaThes "QuaHramu’.
B onpenencHHBIX BApHAHTAX OCYIICCTBICHHS aHTHCMBICIOBOH OJIMTOHYKIICOTH/I PEACTABIIECT COO0H ramiep.

"MeKHYKIICO3HTHAS CBSI3b" MPEICTABISIET COOOH KOBAIICHTHYIO CBSI3b MEXKAY COCEIHUMU HYKICO3UAAMU B
NONUHYKJIeoTHC. [IpuMeHsseMas B JaHHOM TOKYMEHTE "MOIu(UIMpOBaHHAS MEXHYKICO3UIHAS CBs3b" 03HA-
qaeT Jo0YI0 MeXHYKICO3UIHYIO CBA3b, OTIIMIHYIO OT (hochoamd GupHOH MeKHYKICO3uIHOU cBs3u. "Docopo-
THOATHAsS MEKHYKJICO3HIHAS CBS3b" MPEACTaBIsET CO00M MOTUPUITUPOBAHHYIO MEXHYKICO3UIHYIO CBSI3b, B
KOTOPOH OIWH W3 HEMOCTHKOBBIX aTOMOB Kuciopona ¢ochoamdyGupHON MEKXHYKICO3HIHONW CBA3M 3aMeIleH
aTOMOM CEpBI.

ITox "HepaBHOBECHBIM CIICTUIEHHUEM" MOHUMAIOT HECITYYAHHYIO aCCOIMAITUIO aJIJIeNIed B Pa3IMIHBIX JOKY-
caxX B JaHHOW MOMYJSAIUH. AJIJICTH B IOJIOKUTSIFHOM HEPABHOBECHOM CIICIUDICHHH BCTPEYAIOTCS BMECTE C TO-
pa3no OoMbIIeH YacTOTOU, YeM MOXKHO OBLIO OBI 0KHIATh, €CIIK OBl OHH OBLIH aCCOIMUPOBAHBI CITyIaliHBIM 00-
pa3oMm, Torja Kak aJuleld B OTPUIATEIHLHOM HEPaBHOBECHOM CIICIIIICHUU BCTPEUYAIOTCS BMECTE C ropaszio Oolee
HHU3KOH 4aCTOTOH, YeM MOXHO OBLITO OBl 0XKHIATh, €CITU ObI OHU OBLTH aCCOIMUPOBAHBI CITyYaiHBIM 00pa30oM.

"Cpsi3aHHBIC HYKJICO3UIBI" 03HAYAIOT COCEIHUC HYKICO3HIBI, CBA3aHHBIC MEXKIY COOOH MEKHYKICO3U]I-
HOM CBA3BIO.

"HecoBnamaromee" wim "HEKOMITDIEMEHTapHOE" O3HAYaeT HYKIEHHOBOE OCHOBAHKE TIEPBOTO TIOJTHUHYKJIIEO-
TH/Ia, KOTOPOE HE SBIACTCSA KOMIUIEMEHTapHBIM COOTBETCTBYIOIIEMY HYKJIIEHHOBOMY OCHOBAHHUIO BTOPOTO MOJIH-
HYKJICOTH/Ia WIH HYKIEWHOBOHM KHCIOTHI-MHUIICHH NP BHIPABHUBAHUH IIEPBOTO W BTOPOTO MOJHMHYKICOTHIOB.
Hanpumep, HykJIeHHOBBIE OCHOBAHHUS, B TOM YHCIIE 0e3 OrpaHHYeHHUsS YHUBEPCAIbHBIC HYKJIICHHOBBIC OCHOBAHHUS
WHO3WH W THIIOKCAHTHH, CIOCOOHBI THOPUAN3UPOBATECS C TI0 MECHBIIEH Mepe OAHUM HYKICHHOBBHIM OCHOBAHH-
€M, HO TeM He MEHee SBJISIOTCS HECOBIAJAIOIIMMH MM HEKOMIDIEMEHTAPHBIMU B OTHOIICHHH HYKJICHHOBOTO
OCHOBAHUS, C KOTOPBIM OHU THOPUIM3UPYIOTCA. B KauecTBe Ipyroro mpuMepa HyKICHHOBOES OCHOBAaHHUE IIEPBO-
TO MOJUHYKJICOTH A, KOTOPOE HE CIIOCOOHO THOPUIN3UPOBATHCS C COOTBETCTBYIONUM HYKICHHOBEIM OCHOBaHU-
€M BTOPOTO MOJUHYKJICOTH A WK HYKICHHOBOW KUCIOTHI-MUIIICHH TIPU BHIPAaBHUBAHUHU MIEPBOTO M BTOPOTO IO-
JUHYKJICOTH/IOB SBISICTCS HECOBIAIAIOIINM HITH HEKOMILICMCHTAPHBIM HYKJIICHHOBBIM OCHOBaHHEM.
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"Hyki1eo3uas! BBICTYNAIONIMX KOHIIOB" OTHOCSATCS K HECIIApPCHHBIM HYKJIEOTHAaM Ha JIMOO OIHOM, MO0
000uX KOHIAX JIyIuleKca, 00pa30BaHHOTO TMOpHAM3AIMEl aHTUCMBICIOBOTO OJMroHykiaeotnaa RNAI n cMmbl-
cJI0BOTO oNuronykieoTuna RNAI.

HyknenHOBOE OCHOBaHHE MOJKET OBITh BCTPEUAIOIIMMCS B MPHPOZAE WM CHHTETHUYeCKMM. HykmemHosoe
OCHOBaHHE M CaxapHOE OCHOBAHHE MOTYT OBITh HE3aBUCHMO APYT OT Apyra MOANGHINPOBAHHBIMH HIIN HEMO-
TUGUITIPOBAHHBIME. "MOIUPUITMPOBAHHBIA HYKJICO3U " 03HAYAET HYKIJICO3U I, COMSPIKAITUN MOANPHUITMPOBAH-
HOE HYKJICHHOBOE OCHOBaHWE W/WIIM MOIUGPHUITUPOBAHHBIA caXapHBIA (parMeHT. MoanduupoBaHHbIE HYKIIEO-
3HU7BI MOTYT MPEAyCMaTPHBATh HYKJICO3UIbI C yAAICHHBIMU HYKICHHOBBIMH OCHOBAaHHUSIMHU, Y KOTOPBIX OTCYTCT-
ByeT HYKJICHHOBOE OCHOBAHHUE.

"®ocdoporroaTHas cBsA3b" 03HaYaeT MOANGPHUINPOBAHHYIO (ochaTHYIO CBSI3b, B KOTOPOH OJMH U3 HEMOC-
THUKOBBIX aTOMOB KHCJIOpOJia 3aMellieH aToMoM cepbl. PocdopoTroaTHast MEXKHYKIICO3UAHAS CBSI3b MPEICTaBIIs-
eT co00it MOTU(UIIMPOBAHHYIO MEKHYKICO3HIHYIO CBA3b.

"YyacTok" 03HaYaeT ONpeeIeHHOE YUCIO CMEXHBIX (T. €. CBA3aHHBIX) HyKJICHHOBBIX OCHOBaHMI HYKJICH-
HOBOW KHCIIOTHI. B omnpeneneHHBIX BapHaHTax OCYIIECTBIEHUs (pparMeHT MpeicTaBisieT co0OH OmpesesieHHOe
YHCIIO CMEXHBIX HYKICHHOBBIX OCHOBAHUM HYKJIEMHOBOI KHCIOTHI-MHUILICHU. B ONpeeeHHbIX BapuaHTax ocy-
MIECTBIICHUS ()parMeHT NPEICTaBISET COOOH OMpeNeNeHHOE KOJIMYECTBO CMEKHBIX HYKJICHHOBBIX OCHOBAHHUH
OJIITOMEPHOTO COEANHEHUSL.

"TlonuHYKICOTHA" 03HAYAET TOJMMEP W3 CBI3aHHBIX HYKJICO3UIOB, KAXKIBIH U3 KOTOPBIX MOXKET OBITH MO-
JU(UIIPOBAHHBIM WIIM HEMOAW(HUIMPOBAHHBIM HE3aBHCHMO APYT OT Apyra. Eciim He yka3aHO MHOE, MOIUHYK-
JIEOTUBI COCTOAT U3 8-80 CBA3aHHBIX HYKJICO3UA0B. "MOIUDUITNPOBAHHBIC TOJTMHYKICOTH " 03HAYAOT TTOJIH-
HYKJICOTU/BI, T1€ 10 MEHbILIEH Mepe OAUH caxap, HyKIEHMHOBOE OCHOBAHUE WIIM MEXHYKJIECO3UAHAS CBS3b SBIIS-
10TCSl MOAM(HUIMPOBaHHBIMA. ""HeMoanpuumupoBaHHbIe MOJUHYKICOTHIB" 03HAYAIOT MOJHHYKICOTHIBI, KOTO-
pBIe He coJepiKaT Kakyro-IM00 MoAU(HUKANNIO caXxapa, HyKJIEHHOBOTO OCHOBAHUS WIIM MEKHYKICO3HIHOH CBSI-
3.

"I'eH" OTHOCHUTCSI K COBOKYMHOCTH HYKJIEOTHIOB, KOTOPblE KOAUPYIOT monunentun, u Bxmodaer kIHK u
MOJICKYJIBI HYKJIEHHOBOM KHcIoThl TeHOMHOH JIHK. B HEeKOTOpHIX BapuaHTax OCYIIECTBICHHS "TeH" Takke OT-
HOCHTCSI K HEKOJMPYIOIeMy (pparMeHTy HyKJIEHHOBOH KHCIIOTBI, KOTOPBIH MOKET JEHCTBOBATh KaK PETyJISITOP-
Has T0CJIE0BATENbHOCTD, MPEALIECTBYIOMAs KOJUPYIOIIEH OoCae10BaTeIbHOCTH (T. €. 5') u cienyomas 3a Ko-
TUPYIOIEH TOCIeI0BaTEILHOCTHRIO (T. €. 3').

B HexkoTOphIX BapuaHTaxX OCYLIECTBIEHHUS MOJIEKYyJia HYKJIEHMHOBOM KHUCIIOTHI, Takas kKak Mojekyna PHK,
ONMCaHHAasl B JaHHOM JOKYMEHTE, MOXKET THOPHIN30BAThCS C MOCIIEA0BATEILHOCTBIO, IPECTAaBIIAIONICH HHTe-
pec, Hanpumep, nocienoBatenbHocThio JHK nnn mocnenoBarensHocthio PHK. Monekyna HyKJI€MHOBON KH-
CJIOTHI SBJISIETCSl "CIOCOOHON K ruOpuan3anuu” Wi "THOPHIN30BaHHOW" C Jpyrod MOJIEKYJIOH HYKJICHHOBOH
kucnotsl, Takoi kak k/IHK, renomnas JJHK mmm PHK, xorma omHOHHMTEBast opMa MOJEKYJBl HYKJICHHOBOH
KHCJIOTBI MOXET MOJBEPraTbCsi OTKUTY C APYroil MOJIEKyIoH HYyKIEMHOBON KHMCIOTHI MPH COOTBETCTBYIOLIMX
YCIOBUSIX TEMIEPAaTypbl M MOHHOM CHIIBI pacTBOpa. be3 orpaHnyeHuss KOHKPETHBIM MEXaHU3MOM, HauOoee
pacrpocTpaHeHHBIH MeXaHU3M THOPHIM3ALNK peroaraeT o0pa3oBaHue BOJOPOAHBIX CBSI3CH, KOTOPOE MOXKET
HPEACTAaBIATE cO00H 00pa3oBaHKME BOMOPOIHBIX CBS3€H MO THIYy YOTCOH-KPHKOBCKOTO, XyTCTHHOBCKOTO HIIH
00paTHOTO XYI'CTHHOBCKOTO B3aMMOJCHCTBHS MEXAY KOMIUIEMEHTApHBIMH HYKJICHHOBBIMU OCHOBaHHMsAMH. B
HEKOTOPBIX BapHaHTaX OCYILIECTBICHHUS KOMIIEMEHTapHBIE MOJEKYIBbl HYKICMHOBOW KHCIOTHI BKIIOYAIOT 03
OTPaHUICHUS] AaHTHCMBICIIOBOE COCIUHEHHE U HYKIEHHOBYIO KHCIIOTY-MHIIEHb. B HEKOTOpPBIX BapHaHTax ocCy-
IIECTBIICHUS] KOMITJIEMEHTapHBIE MOJIEKYJbl HYKJIEHHOBON KHCIOTHI BKIIFOUAIOT 0€3 OTpaHWYCHUS MOJIHHYKIEO-
TH] ¥ HYKJIEHHOBYIO KHUCIIOTY-MHUILICHb.

"CriocoOHBIH K crienn(puuecKoi ruOpuan3an” OTHOCHTCS K IMOJMHYKICOTHIY, XapaKTEepU3yIOLIeMycCs
JOCTAaTOYHOM CTETNEHBI0 KOMIUIEMEHTAPHOCTU MEXIY MOIMHYKIEOTHIOM U HYKJIEHMHOBOW KHCIOTONH-MHUIIEHBIO
JUIS. MHAYIUPOBAHUS KeldaeMoro 3¢ ¢eKra, MposBISIIONIEMY B TO K€ BpeMsi MHUHUMaJbHbIE d()QEKThl WIH He
NPOSBISIIONIEMY TakKe d(QEKTHl B OTHOLUIEHNH HYKJIEHHOBBIX KHCJIOT, HE SBISIONIMXCS MHULIeHsIMH. B ompene-
JICHHBIX BapHaHTaX OCYIIECTBJICHHS creruduyeckas ruOpuan3anys IPOUCXOIUT B (PU3NOJIOTNYECKUX YCIIOBHU-
AX.

TepMuH "KOMITZIEMEHTAPHBIA" MPUMEHSETCS ISl OMHCAHHS B3aUMOCBSI3H MEXIy HYKJICOTHIHBIMH OCHO-
BaHMSAMH W/WJIH TOJHHYKJICOTHIAMHU, KOTOPBIE CIIOCOOHBI K THOPHIU3aLUHU APYT C APYTOM, HAPUMEp, HyKIIEO-
THIIHAs TOCJIEA0BATENLHOCT TAKUX IMOJMHYKJICOTHIOB MM OJHA WM HECKOJIBKO MX OOJacTei COBMAIacT C
HYKJICOTUIHON IOCIE0BATEIbHOCTBIO APYTOTO MOJUHYKJICOTHIA WIIM OJHON MIIM HECKOJIBKHX €ro oOmacrtei,
KOT/la JIB€ HYKJICOTHIHBIE ITOCIECIOBATEIbHOCTH BBIPOBHEHB! B IIPOTUBOMOIOKHBIX HampaBieHUAX. OnucaHHble
B JJAaHHOM JJOKyMEHTE COBIIa/ICHUS HYKJICHMHOBBIX OCHOBaHMH WMJIM KOMILIEMEHTApHBIC HYKJICHHOBBIC OCHOBaHUSA
BKJIIOYAIOT cieytomue mapbl: aneHud (A) ¢ TumuaoM (T), agenuH (A) ¢ ypaumiom (U), uutosun (C) ¢ ryaHu-
HoM (G) u S5-merunuurosun (C) ¢ ryannaom (G). KoMiuieMeHTapHbIe TTOMHHYKICOTHIBI H/HIH HYKICHHOBbIE
KUCJIOTHl HE 00s3aTeNIbHO JOJDKHBI XapaKTepPH30BaThCS KOMIUIEMEHTAPHOCTHIO HYKJIEHHOBBIX OCHOBAHHUH 110
KaXIOMY HYKJICO3UIy U MOTYT COAEPKaTh OJHO MU HECKOJIBKO HECOBIAJCHUN HYKIEHHOBBIX OcHOBaHUU. Co-
OTBETCTBEHHO, B HACTOSIIEM HM300PETCHUH TaK)Ke BKIIOUEHBI BBIJICJICHHBIC MOJUHYKJICOTHIIBI, KOTOPHIE KOM-
TUIEMEHTAPHBI TTOCIIEI0BATEIBHOCTSIM, PACKPBITHIM HIIH IPUMEHSIEMBIM B TaHHOM JIOKYMEHTE, a TaKXKe CyIIeCT-
BEHHO CXOIHBIM IOCJIE0BATEIbHOCTSM HYKIEHHOBBIX KUCIOT. CTeNeHb, B KOTOPOH [jBa MOJMHYKJICOTH A UMe-
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10T COBIAJAIONIEe HYKJICHHOBBIE OCHOBAHMUS, MOXKET OBITh BBIpA)KEHA B TEPMHHAX "TPOIEHT KOMILJIEMEHTapHO-
cty" WM "MPOLEHT KOMIUIEMEHTapHBIX'". B HEKOTOPBIX BapuaHTax OCYIIECTBICHUS NOIMHYKICOTH] XapaKTepH-
3yercst 70%, o menbmeit mepe 70%, 75%, mo Menbineit mepe 75%, 80%, mo menwiiei mepe 80%, 85%, mo
MeHbIei Mmepe 85%, 90%, mo menbrel mepe 90%, 95%, mo Mmenbpiei Mmepe 95%, 97%, o menbmIei Mmepe 97%,
98%, no menbmei mepe 98%, 99% i mo mensmmel Mepe 99% nmn 100% KOMIUIEMEHTApHOCTBIO C IPYTHM
MOJMHYKJICOTHIOM WM HYKIIEMHOBOHW KHCIIOTOW-MHIIEHBIO, MPEITyCMOTPEHHBIMU B JAHHOM JIOKyMeHTe. B Ba-
pHaHTaxX OCYIIECTBICHHSA, B KOTOPHIX [1Ba IMOJMHYKJICOTHAA FUIM IMOJUHYKICOTHI W HYKICHHOBAas KHCIOTa-
MUIIEHb SBIAIOTCS "TIOJHOCTHIO KOMIUIEMEHTAapHBIMH" MK "KoMIuteMeHTapHbIME Ha 100%'", Takue monmHyK-
JICOTUABI UMEIOT COBIAJICHNSI HYKJICMHOBBIX OCHOBAaHHH B K)XKIIOM HYKJE03He 0e3 KaKuX-T1M00 HeCOBMaICHNIH
HYKJIEHHOBBIX OCHOBaHMH. Eciin He ykazaHO MHOE, IPOIIEHT KOMIUIEMEHTapPHOCTH MPEACTABISIET COO0M MPOLEHT
HYKJIEHHOBBIX OCHOBaHMI 00jiee KOPOTKOH MOCIIeI0BATENLHOCTH, KOTOPhIE KOMIUIEMEHTapHBI 110 OTHOILIEHHUIO K
OoJiee UTMHHOM ITOCIIEIOBATEILHOCTH.

"Komupyromias nocienosatensHocTs" JJHK mpencraBnseT coboit ogHy U3 memneil ABYHUTEBOH MOCIeI0Ba-
tensHocTH JIHK, KOTOpast TpaHCKpHOUpYeTCsl M TpaHCIAMPYETCsl B TOJIMIIENTH B KJIETKE in Vitro Wwin in vivo,
KOTJ]a OHA HaXOJWTCS MOJ KOHTPOJIEM MOAXOAIINX PErYIITOPHBIX TocieoBaTebHoCTel. "PerynaropHslie mo-
CJIEZIOBATENIFHOCTH" OTHOCATCS K HEKOTUPYIOIINM TIONHHYKICOTHAHBIM IIOCIEI0BATEIHLHOCTSIM, PACIIOIOKCH-
HBIM BbIIIE (T. €. 5'), B mpeaenax win Hwke (T. €. 3') Kogupyromnei mociea0BaTeIbHOCTH U KOTOPHIE BIUSIOT Ha
TPAHCKPHITIIHIO, TIPOIECCUHT WK cTabmibHOCTs PHK WM TpaHCHAINIO acCOIMUPOBAHHON KOIUPYIOMICH ITo-
CIIEZIOBAaTENIFHOCTH. PeryIaTopHBIe MOCIEeI0BATENEHOCTH MOTYT BKJIIOUATh IPOMOTOPEI, JIHIEPHBIE MOCIIECI0BA-
TEJHOCTH TPAHCIIINK, WHTPOHBI, TTOCIEI0BATEIFHOCTH PACIIO3HABAHUS ITOJTHAICHIIMPOBAHHS, CAT mporiec-
cunra PHK, s dexropHslit caiiT cBA3pIBaHUS M CTPYKTYpY "crebenb-rietns". ['paHuIbl Koaupyomen nocieno-
BaTEJIBHOCTH OIPEIEIISIIOTCS. CTApTOBBIM KOJOHOM Ha 5'-(aMHHO)-KOHIIE W CTOI-KOJOHOM TPaHCISIWMK Ha 3'-
(xapboxcnin)-koHne. Koxupyronias mocieoBaTeIbHOCTh MOYKET BKIIIOYATh 0€3 OrpaHMYEHHs HOIMHYKICOTH/IBI
Oakrepuii u apxedt, Kk JHK n3 MPHK, nommnykneotnapt renomHoit IHK u mommMHYKICOTHIBI CHHTETHYECKOH
JHK. Ecnn xoxupyromas mociefoBaTeIbHOCTh IpeAHAa3HAaYeHa Ul 3KCIPECCUU B DYKapUOTUYECKOH KIeTKe,
CUTHAJI TIOJHAJCHUINPOBAHUS H MOCIECI0BATEIBHOCT TEPMHUHAIIMH TPAHCKPHIIIIAN OOBIYHO PacIoaraloTcs Ha
3'-KOHIIE KOAMPYIOIIECH MOCIE0BATEILHOCTH.

"PSD3" o3HayaeT OO0 HYKJICHMHOBYIO KHUCIIOTY, JINOO OEJIOK TeHa, 0enok 3, comepikKaniuil TOMEH TUIeKCT-
puHa u Sec7. "HyxknennoBas kucinora PSD3" o3Hadaer 100yl HYKIEHHOBYIO KHCIJIOTY, Koaupyromryto PSD3.
Hanpuwmep, B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHS HyKiIenHoBas kuciora PSD3 comepxwur mocnemoBa-
teapHOCTH JIHK, komupytronryro PSD3, mocienosarensHocTh PHK, Tpanckpubupyemyro n3 JIHK, kogupyromei
PSD3 (B Tom uucne reHomuo JIHK, comepskarieii HHTpOHBI M SK30HBI), U mociieaoBaTenbHocTh MPHK, kosu-
pytomyro PSD3. "MPHK PSD3" o3znauaer MPHK, konupyroutyto 6enox PSD3. Muiens MokeT ObITh yKa3aHa B
BEPXHEM WJIM HIKHEM PETHCTPE.

IIpumMeHsieMble B JaHHOM JOKYMEHTE TEPMHUHBI "CXOJCTBO MOCIeAoBaTenbHOCTEH" nnn "% cxoncta" oT-
HOCSITCSL K CTENEHH HACHTHYHOCTH WM COOTBETCTBHS MEXIY IOCIIEIOBATEILHOCTSIMH HYKJICHHOBBIX KHCIOT
WM aMUHOKHCIIOTHBIMH TI0CJIEJOBATEIbHOCTSIMU. B KOHTEKCTE MOJMHYKICOTHIOB "CXOACTBO IMOCIIEA0BATEIb-
HOCTEH" MOXET OTHOCHUTHCS K IMOCIICIOBATEIBHOCTAM HYKJICHHOBBIX KHCIIOT, TA€ U3MEHEHHS B OJHOM WU HE-
CKOJIBKHX HYKJICOTHIHBIX OCHOBAHUSAX IPUBOIAT B PE3yNbTaTe K 3aMEHE OJHOW HMJIM HECKOIBKUX aMHHOKHCIIOT,
HO HE BIUSIOT Ha (YHKIIMOHAIBHBIE CBOHCTBA OeJIKa, KOMUPYEMOTO MOJMHYKICOTHAOM. "CXOICTBO TOCTEeI0Ba-
TENBHOCTEH" MOXKET TaK)Ke OTHOCHTHCA K MOAM(UKAIWIIM MTOTUHYKICOTHIA, TAKUM KaK JICJICINs WM BCTaBKa
OJTHOTO WIIM HECKOJNBKHX HYKJICOTHIHBIX OCHOBAaHHMH, KOTOPHIE CYIIECTBEHHO HE BIMAIOT Ha (DYHKIIMOHAIHHBIE
CBOMCTBA MOJYYEHHOTO B pe3yJbTaTe TpaHCKpunTa. [103TOMy cieayeT moHuMaTh, 4TO HacTosIIee n300peTeHue
OXBATBIBACT OOJIBIIE, YEM KOHKPETHBIC WILTIOCTPATHBHBIC ITOCIEIO0BATEIBHOCTH. V3BECTHBI CHOCOOBI 3aMEHEI
HYKJICOTU/IHBIX OCHOBAHHH, a TAKXKe CIIOCOOBI ONPE/ICICHHs COXPaHEH!UsI OMOIOTHYECKOI aKTHBHOCTH KOJUpYe-
MOTO TOJIUIENTH/A.

CXO0ACTBO MOCIENOBATEABHOCTE MOXKHO OINPENEIUTh IyTE€M BBIPABHUBAHMS IOCIEAOBATEIBHOCTEH C
MPUMEHEHHUEM CIIOCO00B, M3BECTHBIX B JaHHOW 00JAaCTH TEXHHWKH, TaKuxX Kak, Hampumep, BLAST, MUSCLE,
Clustal (Bxmtouast ClustalW u ClustalX) n T-Coffee (Bkmouas BapuaHThl, Takue kKak, HanpuMmep, M-Coffee, R-
Coffee n Expresso). B HeKOTOpBIX BapHaHTax OCYIIECTBICHUS TOIHKO KOHKPETHBIC YAaCTH IBYX MU HECKOJbKHX
MOJMHYKICOTHIHBIX MIIN MOIUIETITHAHBIX ITOCIEI0BATEIbHOCTEH BRIPABHUBAIOT IS ONIPEICIICHIS] WACHTUIHO-
CTH TIOCIIEIOBATEIHLHOCTEH. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS TOJIBKO KOHKPETHBIC JOMEHBI OBYX HIIH
HECKOJBKUX IMOCIEI0BATEIbHOCTEH BEIPABHUBAIOTCS IS ONpPENENICHUs CXOCTBa IMocienoBarensHocTeil. OKHO
CpaBHEHMsSI MOXKET TIPEJCTABISITh COO0H CerMeHT u3 oT 1o MeHbliei Mepe 10 g0 6o1ee wem 1000 octaTtkoB, OT
no Mensbleit mepe 20 1o npubnmsutensHo 1000 ocratkoB wim oT o MeHpmel Mepe 50 1o 500 ocraTkoB, B KO-
TOPOM MOCIJIEA0BATEILHOCTH MOTYT OBITh BHIDOBHEHBI M CpaBHEHBI. CIIOCOOBI BEIPABHUBAHUS IS OTIPECIICHUS
WICHTUYHOCTH TTOCIIEJOBATEIBHOCTEH XOPOIIO N3BECTHBI U MOTYT OBITh BBIIIOJIHEHBI C TPUMEHEHHEM 001Ie10C-
TYIHBIX 0a3 ITaHHBIX, Takux kak BLAST. Hanpumep, B HEKOTOPBIX BapHaHTaX OCYLIECTBIICHUS "TIPOLIEHT HICH-
TUYHOCTH" IBYX HYKJICOTHIHBIX IOCIIEI0BATEIFHOCTEH ONpENeNsoT ¢ MpuMeHeHneM aiaroputma Kapnwza n
Anprmryna, Proc Nat Acad Sci USA 87:2264-2268 (1990), momudunuposannoro kak B Karlin and Altschul,
Proc Nat Acad Sci USA 90:5873-5877 (1993). Takue anropuT™bl BKJIIOUEHBI B iporpamMMbl BLAST, Hammpumep,
BLAST+ wm nporpamvbl NBLAST u XBLAST, onucannsie B Altschul et al., J Mol Biol, 215: 403-410 (1990).
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[Mounck 6enka cormacHo BLAST M0XHO BBHIITOJHHUTH C MIOMOIIBIO TAKUX MPOTPaMM, Kak, HalpuMep, IporpaMMa
XBLAST, ouenka=50, minHa cnoBa=3, Ui MOJTYYEHHS aMHUHOKHUCIOTHBIX MOCIEAOBATEIbHOCTEN, TOMOJIOTHY-
HBIX MOJIEKyJ1aM OelKa 1o HacToAeMy n3o0pereHuro. Eciam Mexay IByMs MOCIIeI0BAaTEIFHOCTSIME CYIIECTBY-
0T TOIbI, MOKHO Hcmonb3oBath Gapped BLAST, kak ommcano B Altschul et al., Nucleic Acids Res 25(17):
3389-3402 (1997). ITpu npumenennu nporpamm BLAST u Gapped BLAST MoHO BBIOHpATh MapaMeTphbl COOT-
BETCTBYIOIIMX TporpamMmM 1o ymomdanuto (Hanpumep, XBLAST u NBLAST).

Crioco0sr.

B HexoTOpBIX BapuaHTax OCYIICCTBICHUS B HACTOSIIEM H300pETCHNH IIPEAYCMOTPEH CIIOCO0 JICUSHUS WITH
MpEeAYNPEXICHNS )KUPOBOI O0JIC3HH TIEYCHH Yy HYXIAIOIIETOCS B 3TOM CYyOBEKTa, BKJIIOYAIOIINI BBEACHHUE CO-
€IMHEHUsI, COJIEPIKAILETO MOJUHYKICOTH T, 3()(HEKTUBHBIN B OTHOIICHUH MOHIKEHUS! YPOBHS 3KCIIPECCHH OenKa
3, conmepxkamiero momeH ruiekerpuHa u Sec7 (PSD3), y cyOBekTa, 3a c4er 4ero 00eCreynBacTCs JICUCHUE WU
HpeAyNpexICHIE >KUPOBOH O0JIC3HH NIEYEHN Y CyObeKTa.

PSD3, aHTHreH, acCOUMMPOBAHHBIA C TeMaTOLEIUIIOISIPHON KapIMHOMOM, mpeacTaBisieT coboit ¢akrop
oOMeHa ryaHuHa, KOTopblii akTuBHpyeT pakrop ADP-pubozunuposanus 6 (ARF6). Cm., nanpumep, Wang et al.,
J Immunol 169, 1102-1109 (2002), Donaldson et al., Nat Rev Mol Cell Biol 12, 362-375 (2011) u Franco et al.,
EMBO ] 18, 1480-1491 (1999). PSD3 npeacrasnsieT coboli 6enok ¢ 18 aHHOTHPOBaHHBIMU m30(opMamMu (BbI-
myck Ensembl 75), u3 koTophIx HanboIee pacpoCTpaHeHHBIMH SBIAIOTCS n3odopma a (NP_056125, 1047 aa) u
nzopopma b (NP996792, 513 aa). beuto oOHapy)eHO, 94TO B MEYCHH H30(opMa-a dKCIpeccupyeTcs Ha Oolee
BBICOKOM YpOBHE, yeM n3odopma b. B HekoTophix BapuaHTax ocymectBicHus "PSD3", ynoMsHyThI B JAHHOM
TIOKyMEHTe, TpelcTaBisieT coboi n3odopmy-a PSD3. B HexkoTOphIx BapmanTax ocymectsiueHus "PSD3", ymo-
MSHYTBIA B JaHHOM JOKyMEHTE, pecTaBisieT coooit nzodopmy b PSD3. B HekoTOpBIX BapHaHTax OCYIIECTB-
nenust "PSD3", ynoMsHyTHIH B TaHHOM JOKYMEHTE, HE OIPAaHWYHMBACTCSI KOHKPETHOW M30(OPMOH M MOXKET OT-
HOCHUTBCS K JTF000# nzopopme PSD3.

HccnenoBanus ¢ MpUMEHEHHEM IIOJIHOT€HOMHOTO HCCIIEIOBaHHS aCCOLMAIMM, PACKPHIThIE B JaHHOM JO-
KyMeHTe, uneHTuGuuupoBany Bapuant PSD3 ¢ 3aMeHOil nefiiiHa Ha TPEOHHWH B IOJIOKEHHH aMHHOKHCIIOTHI
186 (coxpamenHo B ganHoM pokymente "PSD3 L186T", "L186T" unu "amnenbubrit Bapuant 186T"), KoTOpHIi
MOTEHIIMAIBHO MPHUIAET 3alTUTy OT BCETO CTIEKTpa 3aboyieBanmii medeHu. B gactHocTH, 3TOT Bapuant PSD3 Obut
accolMupoBaH ¢ 0oyiee HU3KOW pacHpOCTPaHEHHOCTHIO CTeaTo3a, BOCIAJCHUs, OauToHUpOBaHUS U (UOpO3a.
Jist cyOBEKTOB ¢ 3a00JeBaHUEM MEUSHH U TEX, Y KOTOpPHIX mMeercss BapuanT PSD3 L186T, tsbxectsh 3ab0eBa-
HUS TIeYeHH OblNa Hrbke Mo Bcemy criekTpy. Hocurenu Bapmanta PSD3 L186T umenu Goliee HU3KHN YpOBEHB
obmero xonecrepuna B miazme U LDL-xonecrepuna.

Heoxunnanno Obuto oOHapyxkeHo, uto 3ameHa L186T mpusena B pesynbrare k morepe ¢pyHkuun PSD3 B
OTHOIICHUH aKTHBHOCTH ero (hakTtopa ryaHMHOBOro oOMeHa M Karanm3a Qakropa ADP-puGosmimmposanus 6
(ARF6) u3 ero neaxtnBHOH popmbel ARF6-GDP B aktuBHyto ¢popmy ARF6-GTP. B wactnoctn, PSD3 nuxoro
tumna (186L) aktuBuposan ARF6, B To Bpems kak Bapuant PSD3 L186T cumxkan aktuBaunio ARF6.

[Mpeamnonaranock, yTo orpuuarensHas peryisinus PSD3 y cyObekra ¢ 3a0oneBanneM nedeHu oynet obec-
MeYNBaTh TAKyIO XK€ 3aIIUTY, Kak U MyTaHTHBII PSD3 ¢ morepeit ¢pynkuun. Takum oOpa3om, B HEKOTOPHIX Ba-
pHaHTaX OCYIIECTBICHHUSA B HACTOAIIEM M300pETEHHH MPEAYCMOTPEH CIIOCO0 00ecTedeHns TOHIDKEHHST YPOBHS
JKcIpeccuu Oenka 3, comepikamiero momMeH miekctpuaa u Sec7 (PSD3), B kieTke cyObekTa, pH 3TOM CTHIOCO0
BKITIOYAET BBEICHHE COCNWHECHHS, COIEPIKAIIEro MOJUHYKICOTHI, Y(PPEKTHBHBII B OTHOIICHHUH MOHWKECHUS
ypoBHs dkcnipeccuu PSD3 y cyObekTa. B HEKOTOPBIX BapHaHTaX OCYHIECTBICHUS Y CYOBEKTa HMEETCS KUPOBast
00J1e3HB MIEUEHH WM OH MOJBEPIKEH PHUCKY €€ Pa3BUTHUS.

B HekoTOpBIX BapnaHTaX OCYIIECTBICHHUS B HACTOSIIEM H300pETEeHUH MIPEAYCMOTPEH CIIocod odecrieueH s
TIOHIDKEHUS YPOBHSI XOJIECTEPHHA Y CYOBEKTa, IIPH 3TOM CIIOCOO BKIIIOUAET BBEACHHE COCAMHEHUS, CoJlepKallie-
TO TIOJIMHYKJICOTH I, S(P(GEKTUBHBII B OTHOIICHNH HMOHIKECHHUS YPOBHS 3KcIpeccuu Oenka 3, coxepiKallero Jo-
meH 1ekctpuHa u Sec7 (PSD3), y cyObekTa. B HeKOTOpBIX BapHaHTaxX OCYIIECTBIECHUS y CyOBEKTa MOHIKEH
LDL-xoxectepuH. B HEKOTOpPBIX BapHaHTaX OCYIIECTBICHUS Y CyObEKTa MMEETCSl JKUPOBasi 00JIe3Hb MTEYECHH WITN
OH TI0/IBEPKEH PUCKY €€ Pa3BUTHSL.

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS B HACTOSIIEM H300pPETEHUH MPEAYCMOTPEH CIOCO0 CHIDKCHHS
aktuBanuu (paxropa ADP-pubosmmmpoBanus 6 (ARF6), mpu 3ToM croco0 BKITIOYAeT TOHWKEHHE dKCIPECCHU
Oenka 3, conmeprkariero noMmeH riekctpuHa u Sec7 (PSD3), y cy0bekTa, Ipu 3TOM CIOc0o0 BKITIOYAECT BBEIECHUE
COCIMHEHUS, COJCPKAIIEro MOJMHYKICOTH I, d(P(GEKTHBHBIN B OTHONICHWH IOHIDKCHHS YPOBHS JKCIPECCHU
PSD3 y cyObekra, re 60jee HU3KUi ypoBeHb dkcrpeccuu PSD3 obecrieunBaeT cHKeHHYI0 akTuBanuio ARF6.

B HexoTOpBIX BapHaHTaX OCYIIESCTBIICHHUS B HACTOSIIIEM H300pETCHUH TIPEAYCMOTPEH cItocod obecrieueHus
TIOHIDKECHUS COJIep KaHHsI BHYTPUKIIETOYHOTO JKMpa B KIIETKE MEYeHU Y cyObeKTa, IPU 3TOM CIoco0 BKIIIOYACT
BBE/ICHHE COCIMHEHUs, COIEPIKAILEro MOIHHYKICOTH I, 3 (QEKTUBHBIH B OTHOIIEHHH MOHIKEHUS YPOBHS JKC-
npeccun Oenka 3, comepskaniero momeH miekctpuHa u Sec7 (PSD3), y cyObekTa. B HEKOTOPBIX BapHaHTaX OCy-
IIECTBJICHUS Y CyObEKTa HMEETCSI )KUPOBast 00JIC3Hb MEUCHH MIIH OH TIO/IBEPXKECH PUCKY €€ Pa3BUTHSI.

B onpeneneHHBIX BapraHTaX OCYIIECTBIICHUS COSIMHEHUS CO/IEPKAT MOIMHYKIEOTU MM COCTOST U3 TO-
JMHYKJIEOTH A, COIEPKAIIEro 00JIacTh, KOTOpas SBIISIETCS KOMIUIEMEHTAPHOH HYKJICHHOBOH KHCIIOTE-MUILICHH,
T7ie HyKJIEMHOBAasI KUCJIOTa-MHIIeHb TipeacTanisgetr coboit PHK PSD3. B kaxmom u3 BapuaHTOB OCYIIECTBICHHUS,
OTICAaHHBIX BBIIIE, COSAUHEHNE MOXeT ObITh HaresieHo Ha PHK PSD3. B omnpeneieHHBIX BapHaHTaX OCYIIECTB-
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nenust PHK PSD3 coneprxur nocienoBarensHOCTb, u3noxkeHnyo moq SEQ ID NO: 20 (momep noctyna B GEN-
BANK: NM 015310.3). B onpeneneHHbIX BapHaHTaX OCYIIECTBICHUS MIPUBEJCHHUE KIETKU B KOHTAKT C COEIU-
HEHUEM, COJICPIKAIINM TIOJTMHYKICOTH I, KOMIUIEMEHTapHbIH mocnenaoBareabHocTy mox SEQ ID NO: 20, cHmka-
et kosmmyecTBo PHK PSD3 1 B onpeieieHHBIX BapraHTax OCYIIECTBICHHUS CHIDKaeT KonmmuecTBo Oenka PSD3. B
OTIpeNIeIeHHBIX BapHaHTaX OCYMIECTBICHHUS COCIMHEHHE COJNEPKUT MOTU(PHUIMPOBAHHBIN ONWTOHYKICOTHHA. B
OTIpeNIeIeHHBIX BapHaHTaX OCYIIECTBICHHUS KJIETKAa HaXOTUTCA B CyOBEKTe, HyXJaromeMcs B 3ToM. B ompene-
JICHHBIX BapHAHTaX OCYIIECTBIICHHS BBEICHNE CYOBEKTY COSAMHEHHS, COAEPIKAIIEer0 MOMHHYKICOTH, KOMILIC-
MeHTapHbIN mocnenoarenbHocTd oA SEQ ID NO: 20, mpuBOIUT B pe3yibTaTe K CHHKCHHIO MTOBPESKICHUS
NeYeHu, crearosa, pubpo3a MeUeHu, BOCTIAJICHNS TIeYeHH, pyOIleBaHuUsI WM [IMPPO3a NEYCHH, IeYeHOYHOH He-
JOCTaTOYHOCTH Y CyOBeKTa. B omnpeneneHHBIX BapuaHTaX OCYILECTBIEHHUs CyObEKTOM SBJIAETCS YeloBeK. B om-
PEleNICHHBIX BapuaHTaX OCYIIECTBICHHUS COSANHEHUE COAEPKUT MOANGUINPOBAHHBIN OMUTOHYKIeOTHA. B om-
PEIeNICHHBIX BapHaHTaX OCYLIECTBJICHHS COEIMHEHHE COCTOUT M3 MOAW(MHIMPOBAHHOTO OJIMTOHYKJICOTHIA W
KOHBIOTUPOBAaHHOM TIpynmbl. B onpeneneHHBIX BapHaHTax OCYILECTBICHHS COEAMHEHHE IPEACTABISIET COOOM
coennHeHue Ha ocHoBe SiRNA.

CoennHeHHS.

B HEKOTOPHIX BapHaHTaX OCYIIECTBIICHHUS COEIWHEHHE BHIOPAHO M3 aHTHCMBICIIOBOTO OJIMTOHYKICOTHIA,
siRNA wimm ssRNAi. B onpeneneHHBIX BapraHTaX OCYIIECTBICHUS COSTUHEHUE TIPEACTABIIICT COO0N pUOO3HM.

B HEKOTOPHIX BapmaHTaX OCYIIECTBICHHS COCIMHEHHE IMPEICTABISNET COO0H OIHOHMUTEBOU MOIMHYKJIICO-
THA. B HEKOTOpPBIX BapHMaHTaX OCYMIECTBICHHS OJHOHHTEBOI MOJIMHYKICOTH] CIOCOOEH CBS3BIBATHCA C KOM-
TUIEMEHTAPHBIM MTOTUHYKICOTHIOM C 00pa30BaHWEM IBYHHTEBOTO AyIUIeKca. B HEKOTOPHIX BapuaHTax OCyIle-
CTBJICHUS] OJTHOHUTEBOH TOJIMHYKJICOTHI COAEPKUT CAaMOKOMIIEMEHTAPHYIO MOCIJIE0BATENBHOCTE. "CaMOKOM-
IUIEMEHTApHBIH" O3HAYaeT, YTO MOJIMHYKJICOTHA MOJKET [0 MEHbIIeH Mepe YaCTUYHO TMOPUAN30BATHCS CaM C
co0oil. B HEeKOTOpBIX BapMaHTax OCYMIECTBICHUS OJHOHHTEBOM MOJMHYKJICOTHA CONEPKHUT MOJIHHYKICOTHN
PHK. B HeKOTOpBIX BapHaHTaxX OCYLIECTBICHHSI OAHOHUTEBOH NOIMHYKIEOTH A NpeacTaBisieT coboi sSRNA nm
AHTHCMBICIOBOM omuronykiaeotus (ASO).

B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHUS COCIMHECHUE SBISCTCSA IBYHUTEBBIM. Takue IBYHHTEBBIE COEIH-
HEHHS COJIEp)KaT IEPBBIN MONMHYKICOTHA, MMEIOMINHA O00JacTh, KOMIIEMEHTapHYI0 HYKJICHHOBOW KHCIIOTE-
MUIIICHA (M aHTHCMBICIIOBOM monuHyKIeoTH RNA1), ¥ BTOPOH MOJMHYKJICOTHI, UMEIONTUH 00J1acTh, KOMILIS-
MEHTapHYIO TIEPBOMY TOJMHYKICOTHAY (CMBICIIOBOM monnHyKiIeoTHa RNAi). B HeKOTOpBIX BapuaHTax OCyIIe-
CTBJICHUS IByHUTEBOE coeiMHeHue coaepkuT noaunykieorun JJHK. B onpenenennsix BapranTax ocyliecTBIie-
HUA coequHeHue coaepxut noiuHykineorun PHK. B takux BapumaHTax oCyIIeCTBICHUSI HYKJIEHHOBBIE OCHOBA-
HUS TUMHHA B TTOJIMHYKJICOTHIAX 3aMEIlIEeHbl HYKIEHMHOBBIMI OCHOBAHUSMH yparwiia. [IoJuHyKIeoOTH B! IBYHHU-
TEBBIX COCIUHEHHH MOTYT COJEpKaTh HEKOMIUIEMEHTapHbIE HYKJICO3WAbl BBICTYMAIOIINMX KOHIOB. B ompene-
JICHHBIX BapUaHTaX OCYLIECTBJICHUS COETUHEHHE COIEPKUT OJUH MM HECKOJIBKO MOAU(UIIMPOBAHHBIX HYKIICO-
THJIOB, Y KOTOPHIX B 2'-TTOJIOKEHUH B CaXapHOM OCTaTKE COAEPXKHTCS TrajoreH (Takod kak rpymma ¢ropa; 2'-F)
WY COZIEPXKUTCSI aTKOKCUTPYTINa (Takas kKak MeTokcurpynmna; 2'-OMe). B onpezneneHHBIX BapHaHTaX OCYILECTB-
JICHUsI COSIMHEHNE COJIEPIKUT 110 MeHbIIel Mepe onHy 2'-F-Moaudukannio caxapa u o MeHbIIeld Mepe oHy 2'-
OMe-moaudukanuio caxapa. B ompeneneHHBIX BapHaHTax OCYIIECTBICHHS IO MeHbImed Mepe omHa 2'-F-
MoauduKarus caxapa ¥ 1Mo MeHbiedl Mepe oaHa 2'-OMe-Monuukanms caxapa pacroyioKeHbl B BHIE depe-
JIyIOTIIeTocs TIaTTepHa Ha MPOTsHKEHHUH 110 MeHbIen mepe 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19 mnm 20 cMeXHBIX HyKJICHHOBBIX OCHOBAHWH BIIOJb HUTH COCOUHEHUS. B ompeneneHHBIX BapraHTaX OCYIIe-
CTBJICHUS COSAMHEHNE COACPKUT MEXIY IIPUMBIKAIOIINMH HYKJICO3UJAMH OJHY HIIM HECKOJBKO CBSI3€H, OTINY-
HBIX OT BCTpewarouielcsi B npupojae dochommddpupHoii cs3u. [IpuMepsl Takux cBs3el BKIOYaroT Qocdopa-
MuIHbIe, GocdopornoaTHeie U AnpochopoTHOATHBIE CBsI3H. COeIMHEHUs TakKe MOTYT INPEACTaBISATH COOOM
XMMHUYECKH MOJU(DUIIMPOBAHHBIE MOJICKYJIBI HYKJIEHMHOBBIX KHCIIOT, Kak packpbiTo B mateHTe CIIIA Noe 6673661.
B npyrux BapuaHTax OCYIIECTBICHUS COCIMHEHHE COJEPKUT OJHY WM JABE KIITUPOBAaHHBIC HUTH, KaK PacKpHI-
To, Hartpumep, B WO 00/63364, nonanno#i 19 anpens 2000 r. [IppumepoM IBYHUTEBBIX COCIMHEHUH SIBISCTCS
siRNA.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHUS COCAWHEHHS, ONMMCAHHBIE B JAHHOM TOKYMEHTE, IpeACTaB-
NS0T co00¥ coemuHeHus Ha ocHOBe nHTepdepupyromeit PHK (mst RN A1), KoTOpbIe BKIFOYAIOT COSAMHECHUS Ha
ocHoBe nByHuTeBoii PHK (Takke HazpiBaeMble kopoTkuMu uHTepepupyromumu PHK nnu siRNA) u coennne-
HUs1 Ha ocHOBe ofHOHUTeBOM RNAi (mnmm ssRNA). Takue coemnHEHUS OCYIMIECTBISIOT CBOIO (YHKIHIO ITO
MEHBIIIEH Mepe YaCTHYHO MOCPEACTBOM cHUTHaIbHOTO TyTH RISC ¢ paspymieHnemM w/wimm CeKBeCTpamueld HyK-
JIEMHOBOM KHUCIOTHI-MHUIIIEHH (CIIeI0BATEILHO, BKIIOYAIOT B ce0sT COeNMHEHHUS Ha OCHOBE MictoORNA/MUMETHKOB
microRNA). IToxpasymeBaeTcs, 4To IPUMEHSEMBII B JaHHOM JTIoOKyMeHTe TepMuH "siRNA" skBHBaneHTeH apy-
MM TEpMHHAM, IPUMEHSEMBIM /I ONIMCaHMsI MOJIEKYJ HYKJIEMHOBOW KHCIIOTHI, KOTOPBIE CIIOCOOHBI OIIOCPEI0-
BaTh RNAI, cienuduyayro B OTHOLIEHUH OCIIEA0BATEILHOCTH, HAIPUMEp, KOpoTKoi uHTepdepupyromeir PHK
(siRNA), nynuteBoit PHK (dsRNA), microRNA (miRNA), koporko#i mmmiteanoit PHK (shRNA), koporkomy
UHTep(EepUpyIONIEMY TTOJIMHYKICOTHLY, KOPOTKOH HHTep(depupyoeld HyKJICHHOBOH KUCIIOTE, KOPOTKOMY HH-
TepdepupyromemMy MOIUPUIIIPOBAHHOMY MOTUHYKICOTHIY, XUMUIecku MoaudumpoanHoi siRNA, PHK mis
MTOCTTPAHCKPHITIIMOHHOTO caineHcuHra reHoB (ptgsRNA) u npyrum. Kpome Toro, mojmpasymeBaercs, 4To TpH-
MEHSEMBI B JAHHOM JOKyMeHTe TepMHH "RNAI" SKBHBaJIICHTEH APYTUM TEPMHUHAM, PUMEHSIEMBIM JIJISI OTTHCA-
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Hus PHK-unTepdepenimy, cnenuduyHoll B OTHOIIEHHH ITOCIEA0BATEIEHOCTH, TAKUM KaK MOCTTPAHCKPHUIIIHU-
OHHBII1 CalfJICHCHHT T€HOB, IT0/IaBJICHUE TPAHCILILIMN HIIH SIIUT€HETHYECKIE MEXaHNU3MBI.

IIpu ompeneneHHBIX (GOpPMax AHTHCMBICIOBOW aKTHBHOCTH THOPHAM3ALNS COCIUHEHHS, OMHCAHHOTO B
JAHHOM JIOKYMEHTE, C HyKJICWHOBOH KHCIOTOW-MHIICHBIO MPHUBOINT B PE3yibTaTe K MPHBIICYCHUIO OeiKa, KO-
TOPBIA PACHICIUIIET HYKJIEHHOBYIO KHCIOTY-MUIIEHb. HamprmmMep, ompeneieHHBIE COCIMHEHUS, OMHCAHHBIC B
JAHHOM JTOKYMEHTE, IPHUBOIAT B PE3yNIbTaTe K PACUICIUICHHIO HYKJIEHHOBOM KHCIOTHI-MHUIIEHH, OTIOCPEIOBaH-
nomy PHKa3oit H. PHKaza H npencraBnsieT co0oii KIeTOUHYIO HIOHYKIIea3y, KoTopas pacmeruiier auth PHK
B aymiekce PHK:JIHK. THK B Takom aymnexce PHK:JIHK He o0s3aTtensHO H0DKHA OBITH HEMOIU(DUITUPOBAH-
Hoi /IHK. B onpeneneHHBIX BapuaHTax OCYLIECTBICHHS COCIMHCHMS, OTTMCAHHBIE B JAHHOM JIOKYMEHTE, SIBJISI-
forest qocratouno "/IHK-nogoOubsMu", 4To6B!I BeI3BIBaTH akTHBHOCTH PHKa3sl H. Kpome Toro, B onpeneneHHbIX
BapUaHTaX OCYIIECTBICHUS JOMYCKAIOTCS OJWH WJIM HECKOJBbKO HYyKJIeo3uaoB, He seistomuxcs JHK-
MOAOOHBIMH, B I'3II€ TAIIMEpa.

[Tpu onpeneneHHBIX popMax aHTHCMBICIOBOW aKTHBHOCTH COEIMHEHUs, ONTMCAaHHbIEC B TaHHOM JOKYMEHTE,
Wi (pparMeHT coeuHeHHs BKitoyatoTest B cocraB PHK-naaynmpyemoro kommiekca cainencunra (RISC), uro
B KOHCYHOM CYETE IMPUBOIUT B pe3yJbTaTe K PACIICINICHUIO HYKIEHHOBOM KUCIOTHI-MUIIeHH. Hanpumep, ompe-
JICTICHHBIE COCIMHEHNS, ONMMCAHHBIE B JAHHOM JOKYMEHTE, B pe3yJbTaTe 00eCTIeYMBAIOT PACIICIUICHHE HYKIICH-
HOBOW KHUCJIOTHI-MUIIICHN C MOMOIIBIO Oenmka Argonaute. CoequHEeHHsI, KOTOpbIe BKiItodatoTcs B coctaB RISC,
SIBIIIOTCSI coequHeHMsIMU Ha ocHoBe RNAi1. Coenunenust Ha ocHoBe RNAi MOTyT ObITh ABYHUTEBBIMH (SIRNA)
WM OMHOHUTEBBIMH (SSRNA).

Coennnenns Ha ocHOBe RNAI

Coenunennst Ha ocHoBe RNAI conepskar aHTHCMBICIOBOI noinHykiaeoTns RNAI n HeoOs3aTeNIbHO CMBI-
cioBoit monmuykieotH RNAi. CoennHennst Ha ocHoBe RNAI MOryT Takyke coliep)KaThb KOHIIEBBIE TPYIIIIEI
W/WIM KOHBIOTHPOBAHHBIC TPYIIILI, KOTOPEIE MOTYT OBITh MPUCOEIUHEHB! K aHTHCMBICIIOBOMY TTOJIMHYKJICOTHITY
RNAIi nim cMeicioBomy nosmaykiieotiry RNAI (mpu Hamymm).

Coenunennst Ha ocHoBe RNAI, copepikaliye aHTHCMBICTIOBON HonnHykiaeoTns RNAI 1 cMbIciIoBO# nonu-
HykineoTus RNAi, MOTyT 00pa3oBBIBaTh AYIUIEKC, TIOCKOJIBKY CMBICIOBOW monmHyKIeoTHn RNAi comepxuT
AQHTHCMBICIOBYIO THOPHUIM3UPYIONIYIO 00IaCTh, KOTOPBIA SBIAETCS KOMIUIEMEHTAPHBIM aHTHCMBICIIOBOMY IIO-
muaykieotTuny RNAi. B ompeneneHHBIX BapHaHTax OCYIIECTBICHHUS KaXI0€ HYKIEHHOBOEC OCHOBAaHWE aHTH-
CMBICIIOBOTO TOTMHYKIIeoTHa RNAI 1 cMBICIIOBOTO ToMHyKIeoTHaa RNAI KOMITIEMEHTapHO IpyT Apyry. B
OTIpeNIeNIeHHBIX BapHaHTaX OCYIIECTBICHHA /1Ba MOMUHYKIeoTHIa RNA1 HMEIOT Mo MeHbIIei Mepe 0JTHO HECOB-
majieHue IpyT C JPYTOM.

B ompezneneHHBIX BapHaHTaX OCYLIECTBIICHHS aHTHCMBICIOBAs 00JaCTh TMOPUIM3AINN COCTABISIET BCIO
JUTMHY CMBICIIOBOTO monuHykieotuaa RNAI u anTHCMBICTOBOTO NonHyKiIeotraa RNAIL. B onpenencHHbIX Ba-
pHaHTax OCYLIECTBJICHHS OJWH WM 00a U3 aHTHCMBICIOBOTO MOJMMHYKJIeoTHIa RNAI M CMBICIIOBOTO MOJIMHYK-
neotnna RNAI comepxat ITONMOIHUTENbHBIE HYKJICO3UABI HA OJHOM WM 000MX KOHIaX, KOTOpbIe HE THOpUAN-
3yIOTCsl (HYKJICO3U/Ibl BHICTYIAIOMIMX KOHIIOB). B ornpeneneHHbIX BapHaHTax OCYIIECTBICHHUS HYKJICO3UIBI BBI-
CTyMalomuX KOHLOB mHpenacTasisiior codoit [JTHK. B ompeneneHHBIX BapuaHTax OCYIIECTBICHUS HYKJICO3HIBI
BBICTYTIAIOIINX KOHIIOB CBSI3aHBI APYT C APYroM (TIe ux Ooiee OTHOTO) M C MEePBBIM HYKJICO3HIOM HE BBICTY-
MAIONTUX KOHIOB ¢ (POChHOPOTHOATHBIMH CBS3SIMHU.

IMommuykneoTu b

B HEeKOTOpPHIX BapHaHTaX OCYIIECTBICHHUS B HACTOSIIEM H300pETeHUH MPEAYCMOTPEH MOJHMHYKICOTH]I, CO-
crosmuid m3 §-50 CBA3aHHBIX HYKJICO3HIIOB W XapaKTEPHU3YIOUIMICSA 10 MeHbIIeH Mepe 90% KoMIUIeMEeHTapHO-
CTBIO TIOCJIEIOBATEIBHOCTH TI0 OTHOLIEHHIO K YYacTKy HYKJICHHOBOW KHCJIOTHI PaBHON UIMHBI, KOAMPYIOIIEH
PSD3. B HekoTOpBIX BapuaHTaxX OCYIIECTBICHUS MOJUHYKIEOTHA cocToUT U3 10-30 cBsI3aHHBIX HYKJIEO3UA0B U
XapakTepusyercss no MeHblei Mepe 90% KOMIIEMEHTapHOCTBIO MOCIEA0BATENLHOCTH 10 OTHOIIECHUIO K y4a-
CTKy HYKJICHMHOBOW KHUCIJIOTHI paBHOH [uinHBI, kogupymoomeil PSD3. B HekoTOpsIX BapHaHTaxX OCYIIECTBICHUS
HNOJIUHYKJIEOTH] COCTOUT U3 12-20 CBsI3aHHBIX HYKJICO3HJOB U XapaKTepHu3yeTcs mo MeHbiiel mepe 90% xoM-
TUIEMEHTAPHOCTBIO TIOCIIEIOBATEILHOCTH 110 OTHOLICHUIO K yYacTKy HYKJICWHOBOW KHCIIOTHI PaBHOHM JUIMHBI,
komupytomieit PSD3.

B HEKOTOPHIX BapHaHTaX OCYIIECTBIICHHS IOJUHYKICOTHA COCTOUT W3 8-80 CBS3aHHBIX HYKICO3HIOB. B
HEKOTOPBIX BAPHAHTAX OCYIIECTBICHHS MOJUHYKICOTHII COCTOUT M3 §-50 CBs3aHHBIX HYKJIEO3WIOB. B HEKoTO-
pPBIX BapWaHTax OCYIIECTBICHHUS TOJUHYKICOTHI COCTOMT U3 10-30 CBA3aHHBIX HYKICO3WAOB. B HEKOTOPHIX
BapHaHTaxX OCYIIECTBIICHHUS MOJMHYKICOTH] COCTOUT U3 12-30 CBSA3aHHBIX HYKJICO3UA0B. B HEKOTOPHIX BapHaH-
Tax OCYIIECTBIICHHUS IOJIMHYKJICOTHJ COCTOUT W3 12-22 CBS3aHHBIX HYKJICO3UIOB. B HEKOTOpHIX BapHaHTax
OCYILECTBIICHHSI OTUHYKIEOTH] COCTOUT U3 14-30 CBSI3aHHBIX HYKIE€O3UIOB. B HEKOTOpBIX BapHaHTaX OCYyIIe-
CTBJICHUSI TOJIMHYKJICOTUA COCTOUT U3 15-30 CBSI3aHHBIX HYKJICO3HIOB. B HEKOTOpPBHIX BapHaHTaX OCYLIECTBIIE-
HUS TONMHYKJIEOTH] COCTOUT U3 16-30 CBA3aHHBIX HYKIE€O3UA0B. B HEKOTOPBIX BapHaHTaX OCYILECTBJICHUS MO-
JUHYKJIEOTH] cOCTOUT U3 17-30 CBSI3aHHBIX HYKJIEO3UA0B. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS MOJIMHYK-
JEOTH COCTOUT U3 12-20 cBsS3aHHBIX HYKJIE€O3UAOB. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS IOJIUHYKICOTU
cocTouT u3 15-20 cBsI3aHHBIX HYKJICO3UIOB. B HEKOTOPBIX BapuaHTax OCYLIECTBIECHUS MOJUHYKIEOTH]] COCTOUT
13 16-20 cBsI3aHHBIX HYKJICO3HWIOB. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS MOJUHYKICOTHI COCTOUT U3 8, 9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39,
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40,41, 42,43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69,
70,71,72,73,74, 75,76, 77,78, 79 nnu 80 cBsi3aHHBIX HYKJICO3UA0B. B HEKOTOPBIX BapHaHTaxX OCYIIECTBICHUS
TTOJIMHYKJICOTHI COCTOUT M3 MPUOTU3UTENBHO 8, MPUOIM3UTENBbHO 9, mpubmm3utensHo 10, mpubmusutensao 11,
npubIM3uTeNbHO 12, mpubnmsutensHo 13, mpubmmsutensHo 14, npubmmsurensHo 15, mpuOimsurensHO 16,
mpuOIM3UTENBHO 17, mpubnu3nutenpHo 18, mpubimsurensHo 19 wnm npubim3utensHo 20 CBI3aHHBIX HYKJICO3H-
JIOB.

B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHUS MOJUHYKICOTH]I HMEET MOCIEeI0BATENbHOCTh HYKIEHHOBBIX OC-
HOBaHWI, KOMIIJIEMEHTapHYIO0 Ha 1Mo MeHbIIel Mepe 50%, mo MeHsmeil Mepe 55%, mo MeHbmeil Mmepe 60%, mo
MeHblIe Mepe 65%, mo menbielt Mmepe 70%, mo MeHslei mepe 75%, no menblueit Mmepe 80%, Mo MeHbILEH
mepe 85%, o menbmel mepe 90%, o Menbei Mepe 95% nm npubmmntTensHo 100% yyacTky HyKJICHHOBOM
KHUCIIOTHI paBHOM 1iuHbl, Koaupyomeid PSD3 (SEQ ID NO: 2-18).

B HekoTophIX BapuaHTaxX OCYIIECTBICHHUS IMOJUHYKICOTH]I COJIEPKUT HYKICOTHIHYIO IOCIEAOBATENb-
HOCTb, CIIOCOOHYIO THOPHIM30BaThCsl C YUaCTKOM HYKJICHMHOBOW KHCJIOTHI PaBHOM JUIMHBI, Koaupytomeii PSD3.
B HekOTOpBIX BapHaHTaX OCYIIECTBIECHHS HYKJICMHOBas KHCJIOTa, Koaupytomas PSD3, conepxut nocnenosa-
teapHOCTh TIoJ SEQ ID NO: 2-18. B HekoTOpBIX BapHaHTaX OCYIIECTBIICHUS HYKJICHHOBAs KUCJIOTA MPEICTaB-
nset coboit PHK.

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS MOJUHYKICOTH]I HMEET MOCIEeI0BATEIbHOCTh HYKIEHHOBBIX OC-
HOBaHWI, KOMITJIEMEHTapHYIO Ha 1Mo MeHbmel Mepe 50%, mo meHsmei Mepe 55%, o MeHbmeil mepe 60%, mo
MeHbIIe Mepe 65%, no menpmei Mepe 70%, o meHpme Mepe 75%, o menbmei Mepe 80%, Mo MeHbIIEH
Mmepe 85%, o menbmei mepe 90%, mo mensmeit mepe 95% wunu npudimzntensHo 100% ydacTKy HyKICHHOBON
KHACJIOTHl PaBHOM JUIMHBI CaliTa WHUIMAIUN TPAHCKPWIIIUK, CaiTa WHUIMALUN TPaHCIAUH, S'-
HETPaHCINPYEMOH IT0CIIeI0BATEIbHOCTH, 3'-HETPaHCIMPYEMOIl IT0CIIeI0BaTEIbHOCTH, KOIUPYIOIIEH Tocie10Ba-
TeNBHOCTH, TocienoBatenbHocTH npe-MPHK w/wmm coenunenus maTpon/>k30H MPHK, kommpyromei Oesox
PSD3. B HEeKOTOpBHIX BapHaHTaX OCYIIECTBICHUS MOJUHYKICOTHI MMEET I0CIEJ0BATEIbHOCTh HYKJICHHOBBIX
OCHOBAHHUH, KOMIUIEMEHTApHYIO Ha Mo MeHbIel Mepe 90%, no meHbliel Mepe 91%, no mensmeit Mepe 92%, no
MeHbIe Mepe 93%, no menpmei Mepe 94%, o meHbmed Mepe 95%, o menbmel Mepe 96%, Mo MeHbIIEH
Mepe 97%, o menbei mepe 98%, mo mensmeit Mmepe 99% wnnu npudnmzntensHo 100% ydacTKy HYKICHHOBON
KHCIIOTBI pPaBHOW JUTMHBI CaiiTa WHUIUAIIMM TPAHCKPWIIIMM, CalTa WHUIWAIMK TPaHCIANWH, S'-
HETPaHCIHPYEMOH IOCIEI0BATEIHHOCTH, 3'-HETPAHCIHPYEMOH ITOCTIeI0BATEIBHOCTH, KOAUPYIOMIEH ociIe0Ba-
TEJIBHOCTH, TocienoBarenbHocTn Npe-MPHK w/mmm coennuenust maTpon/2k30H MPHK, komupyromieit Gemok
PSD3. B HEKOTOpHIX BapHaHTaX OCYIIECTBIICHHS IMOJMHYKICOTHI MMEET IOCIIEIOBATEIFHOCTh HYKICHHOBBIX
OCHOBAHUH, CIOCOOHBIX THOPUAM30BATHCS ¢ YYACTKOM PABHOU JUTMHBI HITH CO BCEM CANTOM WHHIIMAIIMH TPAHC-
KPHILNY, CAaliTOM MHUIMALUU TPAHCIALUY, 5'-HETpaHCIUPYEMOIl MOCIe10BATENbHOCTEIO, 3'-HETPAHCIUPYEeMOH
MIOCJIC/IOBATENILHOCTHIO, KOJIUPYIOIIEH MOCIIe0BaTEILHOCTEIO0, ocieoBaTenbHoCcThI0 pe-MPHK n/unu coenn-
HeHueM MHTpoH/3k30H MPHK, xomupyromeit 6e1ox PSD3. B HEeKOTOpHIX BapHaHTaxX OCYILECTBICHHS MOJUHYK-
JICOTU UMEET I0CIIeJOBATEIbHOCTh HYKIEHHOBBIX OCHOBAaHUH, KOMIZIEMEHTApHYIO Ha 10 MeHbeid mepe 50%,
o MeHblei mepe 55%, no menbieit Mmepe 60%, mo Menbleit mepe 65%, o MeHsbIe Mepe 70%, Mo MeHbILEH
Mmepe 75%, mo menbmei Mepe 80%, o Menbmelr Mepe 85%, mo mensmel mepe 90%, mo MensmIei Mepe 95%
i npubnmurensHo 100% ydacTKy paBHOW JUTMHBI 000 13 mocnenoBarenpHocTr mox SEQ ID NO: 2-18. B
HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS MTOTUHYKICOTHI UMEET MOCIeI0BATEIbHOCTh HYKICHHOBBIX OCHOBaHHA,
KOMIUIEMEHTapHYI0 Ha 1o MeHbmie Mepe 90%, mo mMensmeil mepe 91%, mo mensieit Mmepe 92%, 0 MeHbIIEH
Mmepe 93%, o mensmieit Mepe 94%, mo meHsIel Mepe 95%, mo mMenbmel Mepe 96%, mo MeHsbIel Mepe 97%,
1o MeHsIeit Mepe 98%, no MensIuei Mepe 99% nnn npubnusutensHo 100% ydacTKy paBHOW JIMHBI TIO00H 13
nocaenosarensHocty o SEQ ID NO: 2-18. B HEKOTOpBIX BapuaHTaX OCYIECTBICHHS MONIUHYKICOTU UMEET
MIOCJIC/IOBATENILHOCTh HYKJICHHOBBIX OCHOBaHMH, CIIOCOOHYIO K TMOPHIM3ALMK C YIaCTKOM PaBHOW JUIMHBI JIIO-
6ot u3 mocnenoBareabHocTd oa SEQ ID NO: 2-18.

B HekoTOpHIX BapuaHTax OCYLIECTBICHHS MOJIMHYKICOTH COAEPKUT IO MEHBIIEH Mepe oaHy MoauduKa-
IIMI0, BEIOPAHHYIO M3 IO MEHbLIEH Mepe OZHOW MOIM(HUIIMPOBAHHOW MEXHYKJICO3UIHON CBS3H, 110 MEHBIIECH
Mepe OJHOT0 MOTU(HUIMPOBAHHOTO CaxapHOTO (hparMeHTa M II0 MEHBIIEH Mepe OIHOr0 MOTU(PHIMPOBAHHOTO
HYKJICHHOBOTO OCHOBAHUSI.

B HEKOTOPHIX BapHaHTaX OCYIIECTBIICHHUS TONUHYKICOTHI COACPKUT 110 MEHBIIIEH Mepe oaHy Moauduiu-
POBaHHYIO MEXHYKJICO3UIHYIO CBs3b. Bcerpewaromasics B mnpuponae mexHykiaeosuaHas cBsizb B PHK u JIHK
npencraBisieT coboit 3'-5'-hochommdhupHyro cBsi3b. B HEKOTOPHIX BapuaHTaX OCYIIECTBICHUS TOTUHYKICOTH-
IIBI, OTIMCaHHBIC B JAHHOM JIOKYMEHTE, UMEIOIINE OTHY WM HECKONBKO MOIU(HUIIMPOBAHHBIX, T. €. HE BCTpe-
YaloUIMXCsl B MPUPOJIE, MEKHYKIICO3UIHBIX CBSI3eH, 3a4acTyIO MPEIIOUTHTENIFHEE TTOJIMHYKICOTHIOB CO BCTpe-
YAIOIIUMIUCS B IPUPOC MEKHYKICO3UIHBIMU CBSI3IMU BBULY HAIUYHS y HUX KEJIATCIbHBIX CBOWCTB, TAKUX KaK,
HaNpUMep, TMOBBIIICHHOE TIOTJIONICHHUE KIICTKAMHU, MOBBIIIIEHHOE CPOACTBO K HYKIICHHOBBIM KUCIIOTaM-MHIICHIM
U YBEJIMYCHHAS CTAOMIBHOCTH B MPUCYTCTBUU HYKJICa3.

B HEKOTOpBIX BapuaHTaX OCYIIECTBICHHS HYKJICO3UABI MOMUGUIMPOBAHHBIX TOJIHHYKICOTHIOB MOTYT
OBITH CBSI3aHBI APYT C JPYTOM C IIOMOILBIO JIFOOOH MEXHYKJICO3UIHOW CBSI3H. J[Ba OCHOBHBIX KJlacca MEXHYK-
JICO3UIHBIX CBS3BIBAIONINX TPYII ONPEASIAIOTCA HATMYHUEM WM OTCYTCTBHEM atoma ¢docdopa. MmmocTpaTus-
Hbele (pochopcoaepxkamre MEKHYKICO3UIHBIE CBSI3M BKIIFOUAIOT 0e3 orpanndeHust GpocdarHbie CBsI3U, KOTOPHIE
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oxBaThBaIOT ochommdpupHyto cBs3b ("P=0") (Taxke HazpBaeMble HEMOAN(DHUINPOBAHHBIMH HIIM BCTPEYalO-
IIAMHUCS B IPUpoJE CBs3siMH), hochoTprddupHsle, MeTmidochonaTHsle, hochopamMmunaTHeie, a Takxke Gocdo-
potuoatabie ("P=S") n mudocdoporroarusie ("HS-P=S") cBs3u. UmmoctpaTuBHble He coaepxkamue (ochop
MEKHYKIICO3UIHBIE CBS3BIBAIONINE TPYIIHI BKIIOYAIOT 0e3 orpaHuyeHus MeTwieHMeTmmuMuHorpynmy (-CH,-
N(CH;)-O-CH,), tnommddupnyro, tuoHokapbamatnyio (-O-C(=0)(NH)-S-), cumoxcanoByto (-O-SiH,-O-) u
N,N'-gumetunrunpasutoByo (-CH,-N(CH;)-N(CH;)-) rpynmsl. MomuduiimpoBaHHbIE MEKHYKICO3UIHBIE CBSI-
3H, B OTJIMYHE OT BCTPEUAIONIUXCS B IIpHpoae GochaTHRIX CBA3EH, MOKHO IPUMEHSTh [UIT N3MEHEeHHS, KaK Ipa-
BWJIO, YBEIMUYCHHS, YCTOMYNBOCTH MMOJMHYKIICOTHIA K AEUCTBUIO HyKJIea3. B HEKOTOPHIX BapHaHTaX OCYIIECTB-
JICHUSI ME)XXHYKJICO3UIHBIE CBS3U, UMEIOLINE XUPAIBHBIN aTOM, MMOJy4aloT B BHAE PAallEeMUYECKONH CMECH WIIU B
BHUJIC OTIEJIFHBIX 3HaAHTHOMEpOB. CriocoOkl momyueHus: Gpocopcoiepkaux 1 He cojepikammx Gpochop Mex-
HYKJICO3HMTHBIX CBSI3eH M3BECTHBI CIIELMAINCTaM B JaHHON 00J1aCTH TEXHHUKH.

WimroctpaTuBHBIE XMpaJIbHBIE MEXHYKJICO3UIHBIC CBS3M BKIIOYAIOT 0€3 OrpaHHueHMs ajaKuiIpocdoHat-
Hble ¥ (ochOopoTHOATHBIE CBSA3H. MoanuInpoBaHHbIE TOJINHYKICOTUABI, ONMCAHHBIC B JJAHHOM JIOKYMEHTE,
COJIeprKalliie MEKHYKIICO3HIHbIE CBSI3H, UMEIOIINE XHPaJIbHbIA IIEHTP, MOKHO ITOJYYUTh B BUAE COBOKYITHOCTEH
TOJIMHYKJIEOTHIOB, COACPKAIINX CTEPEOCITydaiiHbIle MEKHYKICO3UIHBIC CBSI3H, MJIM B BU/IE COBOKYITHOCTEH TO-
JUHYKJICOTHIOB, colepKamux (pochopoTHOATHEIE CBSI3M B KOHKPETHBIX CTEPEOXUMUIECKUX KOH(pUTyparmsax. B
OTIpeNIeICHHBIX BAapHaHTaX OCYIICCTBICHUS COBOKYIHOCTH MOJHHYKJICOTHIOB coaepikaT (ochopoTHoaTHBIE
MEXHYKIICO3UIHBIE CBSI3H, TAe Bce U3 (hOCPOPOTHOATHRIX MEKHYKICO3UAHBIX CBA3CH SIBIIAIOTCS CTEPEOCTydaii-
HBIMH. Takue MONMHYKICOTHABI MOXKHO MOJTy4aTh ¢ MPUMEHEHHEM TaKUX CIIOCOOOB CHHTE3a, KOTOPHIE IPUBOAST
B pe3ysbTaTe K CIIydailHOMY BBIOOPY CTEPEOXHMHUYECKOW KOH(HTyparuu Kaxaoh (HpochopoTHOATHOW CBS3H.
Tem He MeHee, KaXIbIi OTACIBHBIN (HOCHOPOTHOAT KAKIAOH OTAEIBFHON MOJIEKYJIBI MOJIMHYKIEOTHIa UMEET OIl-
penesieHHyI0 cTepeoKOoH(pUrypanuio. B onpeneneHHBIX BapuaHTaX OCYIECTBICHHS COBOKYITHOCTH HOJIWHYKIIEO-
THJIOB 00OTaIIEeHB! MONMHYKICOTHAAMH, COACPKAIMMHU OJHY WIIM HECKOJBKO KOHKPETHBIX (OCHOPOTHOATHBIX
MEKHYKJICO3UIHBIX CBS3EH B KOHKPETHOH, HE3aBHCUMO BHIOPAaHHOW CTEpeOXHMMHUUECKON KoH(urypanmu. B om-
pEIeNICHHBIX BapUaHTaX OCYIIECTBICHUS KOHKpeTHas KOH(QUrypauust KOHKpeTHOH QocdopoTnoaTHol cBsA3M
MPUCYTCTBYET B IO MEHbBIIEH Mepe 65% MOJIEKyJ B COBOKYITHOCTH. B ompeneneHHBIX BapHaHTaX OCYIIECTBIIC-
HUS KOHKPETHAsI KOH(PUTYpaIs KOHKPETHOH (ochOopOTHOATHOH CBSA3M MPUCYTCTBYET B 10 MeHbIIeH Mepe 70%
MOJIEKYJI B COBOKYITHOCTH. B ompe/ieeHHBIX BapHaHTaX OCYIIECTBICHNUS KOHKpPETHAs KOH(PUTYypanus KOHKPET-
HOU (hocPopOTHOATHOH CBS3HM MPUCYTCTBYET B 1O MeHbIIeH Mepe 80% MONeKysI B COBOKYHMHOCTH. B ompexe-
JICHHBIX BapHaHTaX OCYIIECTBICHHUS KOHKPETHAS KOHPUTypanus KOHKPeTHOH (HochOpOTHOATHOH CBSI3H IIPUCYT-
CTBYET B 10 MeHbIIer Mepe 90% MOJIeKyT B COBOKYITHOCTH. B ompeneneHHbIX BapHaHTaX OCYIIECTBICHHUS KOH-
KpeTHasi KOHQUrypanusi KOHKpeTHOH (pocdopoTHoaTHON CBSI3M NPUCYTCTBYET B MO MeHbIIeH Mepe 99% more-
KyJl B COBOKYIHOCTH. Takue XupalbHO 00OTalleHHBIC COBOKYITHOCTH IOJIMHYKJICOTHIOB MOXHO MOJYYHUTDH C
NPUMEHEHHUEM CIIOCOO0B CHHTE3a, M3BECTHBIX M3 YPOBHS TEXHHKH, HAlpUMeEp, cnocoOoB, onmcanHbx B Oka et
al., JACS 125, 8307 (2003), Wan et al. Nuc. Acid. Res. 42, 13456 (2014) u WO 2017/015555. B onpeneneHHbIX
BapUaHTaX OCYIIECTBICHHUS COBOKYITHOCTH IOJIMHYKJICOTHIOB oOoramieHa MOJMHYKICOTHIAMH, HUMEIOLIIMH TI0
MEHBIIIEH Mepe OJIMH yKa3aHHBIH (ochopoTroat B (Sp)-KoHUrypamun. B onpeneneHHbIX BapuaHTax OCyIIEeCT-
BJICHHSI COBOKYITHOCTh MOJMHYKJICOTHOB OOOoTaIieHa IOIMHYKICOTHAaMHU, IMEIOIIMMHU 110 MEHBIIEH Mepe OAnH
dbocdopotroat B (Rp)-koHburypanuu. B onpeneneHHbIX BapruaHTax OCYIISCTBICHUS MOJMHYKICOTHIBI, COIEP-
xkamme (Rp)- w/nmm (Sp)-pocdoporrnoatsl, mpemrycMaTpuBaloT OAHY WM HECKOJIBKO W3 CIEAYIOMUX (HOPMYII,
rae "B" yka3piBaeT Ha HYKJIIEHHOBOE OCHOBaHHUE:
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Ecim He yka3aHO MHOE, XMpalbHBIE MEXKHYKICO3HIHBIE CBSI3M MONMMHYKICoTHHOB RNAI, onmcaHHBIX B
JAHHOM JTOKYMEHTE, MOTYT OBITh CTepEOCITyIalHBIMHU UM OBITh MPEICTABICHBI B KOHKPETHOW CTEPEOXMMMUUC-
ckoit koH(puryparuu. CrocoOs! momydeHust Ghocopcoaepkanyx u He coaepkammx Gochop MEKHYKICO3HI-
HBIX CBSI3¢H U3BECTHEI CIICIIUAICTAM B TAHHOMN 00JIACTH TCXHUKH.

HeiitpansHble MEXKXHYKICO3HIHBIC CBS3H BKIIOYAIOT 0e3 orpaHudeHus ocdorpudrdpupHsie, metuidocdo-
HatHble cBsizu, MMI (3'-CH,-N(CHj3)-0-5"), 3-amumnyto (3'-CH,-C(=0)-N(H)-5"), 4-amuanyro (3'-CH,-N(H)-
C(=0)-5"), popmaneransnyio (3'-O-CH,-0-5"), MmeTokcumponmuibHyto u THodopMmaneTaibhyo cBszu (3'-S-CH,-
0-5"). JJononHuTenbHble HEHUTpaIbHbIE MEKHYKICO3UAHBIE CBSI3U BKIIOYAIOT HEHMOHHBIE CBS3H, BKIIIOUAIOLIUE
CUIIOKCAHOBYIO (IUAJKWICHIOKCAHOBYIO), KapOOKCHIIATHYIO CIOXHOX(QHUPHYIO, KapOOKCAMHIHYIO, CYIbOUI-
HYI0, CYITb()OHATHYIO CIOKHOIPHUPHYIO M aMHIHBIC CBs3H (cM., Harmpumep: Carbohydrate Modifications in An-
tisense Research; Y.S. Sanghvi and P.D. Cook, Eds., ACS Symposium Series 580; Chapters 3 and 4, 40-65).
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JlomoTHUTEIbHBIC HEHTpPaTbHBIC MEKHYKICO3HUIHBIC CBS3W BKIIOYAIOT HCHOHHBIC CBS3H, COIEpIKAIIUe KOMOU-
Hanuio coctaBiitromux yactet N, O, S u CH,.

B ompeeneHHbIX BapUaHTaX OCYIIECTBICHUS MOJMHYKICOTH b (TAaKHE KaK aHTUCMBICIOBBIE MTOIHHYKIICO-
taael RNAI u/unm cMbIciioBble TTOMUHYKICOTHABI RNAI1) comepkar oIWH WIM HECKOJIHLKO WHBEPTHPOBAHHBIX
HYKJICO3H/IOB, KaK MMOKa3aHO HIKE:

o
HuBepTHPOBAHHEIN
- HYKJIEO31 ]
B

IJIe KaXIpI BX HE3aBUCHMO NPEICTABIIAET CO00# TH000¢ HYKICOTHIHOE OCHOBAHHE.

B ompeneneHHBIX BapHaHTaX OCYIICCTBICHUS HWHBEPTHPOBAHHBIN HYKIICO3H] SBJISCTCS KOHIICBBIM (T. €.
MOCJIEIHUM HYKIICO3W/IOM Ha OJJHOM KOHIIE OJMTOHYKJICOTH/A), U IOATOMY OyJeT MPUCYTCTBOBATH TOJIBKO OJHA
MEKHYKJICO3H/IHAs CBsI3b, M300pa)KeHHas BbIle. B omnpeneeHHbIX MOT0OHBIX BApUAHTAX OCYIIECTBICHHS K MH-
BEPTHPOBAHHOMY HYKJICO3UIy MOTYT OBITh MPHCOCAMHEHBI JIOMOJHUTEIbHBIE JIEMEHTHI (HarpuMmep, KOHBIOTH-
poBaHHas rpymnmna). Takue KOHIIEBbIe MHBEPTHPOBAHHBIC HYKJICO3UABI MOTYT OBITH MPHCOCIUHEHBI K OJHOMY
WM 000MM KOHIIaM MOJHUHYKIICOTH/IA.

B ompeneneHHbIX BapHaHTaX OCYIIECTBICHHS B TaKHX TPYIMIaX OTCYTCTBYET HYKJIEHHOBOE OCHOBAHUE U
OHM 0003HAYAIOTCS B JaHHOM JOKYMEHTE KaK MHBEPTHUPOBAHHEIC caXxapHble (parMeHTH. B ompenencHHBIX Ba-
pHaHTaX OCYIICCTBICHHUS MHBEPTHPOBAHHBIN CaXapHBIH ()ParMEHT SBISCTCS KOHLEBBIM (T. €. MPUCOCIMHEH K
MOCJICTHEMY HYKJICO3UAY Ha OJTHOM KOHIIC TIOJIMHYKIICOTHIA), U TIOATOMY OYIET MPUCYTCTBOBATH TOJILKO OJHA
MEKHYKIJICO3UIHAS CBS3b, YKa3aHHAS BEHIIIC. B ompeneeHHbIX MoJOOHBIX BapHAHTAaX OCYIICCTBICHUS K WHBEP-
TUPOBAHHOMY CaxapHOMY ()parMEHTy MOTYT OBITh NPHCOCAWHCHBI JOMOJHUTEIBHBIC JJIEMCHTHI (HAaIpuMep,
KOHBIOTHPOBaHHAs Tpymma). Takue KOHIEBEIC HHBEPTHPOBAHHbBIC caxapHbIe ()ParMEHTHI MOTYT OBITh TIPUCOCIH-
HEHBI K OJTHOMY MJIM 000MM KOHI[aM TOJUHYKIJICOTH/IA.

B onpeneneHHbIX BapuaHTaX OCYIIECTBICHUS HYKICHHOBBIE KUCIOTHI MOT'YT OBITH CBsI3aHBI 2' ¢ 5', a HE C
MTOMOIIBIO CTaHIAPTHOH B3| 3' ¢ 5'. Takast cBsI3b TIOKa3aHa HIDKE.

0

HO

r7ie Kaxaelid BX mpeacraBnser co0oii 000e HYKICOTHIHOES OCHOBAHUE.

B HEKOTOpBIX BapHaHTaX OCYMICCTBICHUS TOJIHHYKICOTHABI COACPKAT MOTUPHUIIMPOBAHHBIC MEXHYKIICO-
3UIHBIC CBSI3H, PACIIOJIOKECHHBIE BJIOJIb TIOJHHYKICOTH A WM €r0 OOJIACTH B BUJC ONPEACICHHOTO MAaTTePHA UK
MOTHBA W3 MOIU(PUIMPOBAHHBIX MEKHYKICO3UIHBIX CBA3CH. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHHUS MEXK-
HYKIICO3HUTHBIC CBS3H PACIIOIOKEHBI B BUIC MOTHBA, COACPIKAIIEro ram. B Takux BapHaHTaX OCYIICCTBICHUS
MEKHYKIJICO3UIHBIC CBSI3U B KAXKIOU U3 ABYX (DIAHTOBBIX 00JIACTEH OTIUYAIOTCS OT MEXKHYKICO3HIHBIX CBA3CH B
oOnactu rama. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS MEKHYKIICO3HUIHBIE CBSA3U BO (praHrax SBISIOTCS (oc-
bonm bupHBIMH, a MEXHYKICO3UIHbIE CBSI3U B T3Me sABIAIOTCA (pochopoTrHoaTHBIMUA. HyKI€O3UIHBI MOTHB
BBIOMPAIOT HE3aBUCUMO, TaK YTO TaKHE ITOJMHYKICOTHABI, UMEIONINE MOTHB U3 MEKHYKIICO3UIHBIX CBS3EH, CO-
JepKAIIIA 311, MOTYT UMETh WIM MOTYT HE MIMETh HYKJICO3UIHBIN MOTHB, COEP KAIINi T3, U €CIIM OHU JACHCT-
BUTEIIFHO MMEIOT HYKJICO3UIHBIA MOTHB, COACPIKAIINI 311, TO JAJIMHA (IAHTOB U I'3I1A MOXKET OBITh MIIM MOXKET
He OBITh OJMHAKOBOM.

B HEKOTOpBIX BapHaHTaX OCYIICCTBICHHUS MOJUHYKICOTHIBI COJCPKAT 00IACTh, MMEIOMIYI0 MOTHB U3 Ue-
PEAYIOMUXCS MEXKHYKICO3UIHBIX CBS3ei. B HEKOTOPHIX BapuaHTaX OCYMICCTBICHHS MOJMHYKICOTUABI COICP-
JKaT 00J1acTh ¢ OJJTHOPOTHO MOJU(DHUIIUPOBAHHBIMI MEXHYKICO3UIHBIMY CBS3sIMH. B Takux BapHaHTaX OCYIIIECT-
BJICHUS TIOJMHYKJICOTH]] COCPIKUT 00JIACTh, MIMEIOIIYI0 OJHOPOTHBIE CBSI3H, MPEACTABIIONIIE CO00H pochopo-
THOATHBIC MEKHYKIICO3UIHBIC CBS3HM. B HEKOTOPBIX BapHaHTAaX OCYIICCTBICHUS MOJMHYKJICOTH] UMEET OJHO-
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ponHble PochOopOTHOATHBIE CBS3H. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHUS KaKIas MEKHYKIICO3HIHAS CBS3b
MOJMHYKJIe0THAa BeIOpaHa u3 ¢ochoamdupHoit n GocdopornoaTHoil. B HEKOTOPHIX BapHaHTaX OCYIIECTBIIE-
HUS KaKIas MEKHYKJICO3HIHAS CBS3b MOJIMHYKIEOTH A BeIOpaHa u3 (hochonndpupHoit 1 GochopoTHoaTHOH, U
0 MEHBIIEH Mepe 0THa MEKHYKJICO3UIHAS CBSI3b SBISIETCS (POCHOPOTHOATHOIA.

B HekoTOphIX BapHaHTax OCYIICCTBICHUS MOJIMHYKICOTHI COACPKUT IO MEHbIIeH Mepe 6 dochopoTro-
aTHBIX MEXHYKJICO3WAHBIX CBsA3eH. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS IONWHYKICOTHA COACPKUT IO
MeHbIIeH Mepe 8 GochopoTHOATHRIX MEXKHYKICO3UIHBIX CBA3eH. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS IO-
JTUHYKJICOTH]T COJEPKUT 1Mo MeHbIeil Mepe 10 GhochopoTHOATHRIX MEXKHYKICO3UIHBIX CBs3EeH. B HEKOTOpPHIX
BapHaHTaX OCYIICCTBICHHS MOJUHYKICOTHII COJCPKUT MO MEHBIICH Mepe OIMH OJIOK M3 MO MEHbIICH mMepe 6
MOCJIEIOBATEIEHO PACIIONIOKCHHBIX (HOC(HOPOTHOATHBIX MEKHYKICO3HIHBIX CBsA3el. B HEKOTOPHIX BapHaHTax
OCYILICCTBIICHHS MOJUHYKJICOTH]] COACPIKUT IO MEHBINEH Mepe OJUH OJIOK W3 IO MEHBIIEH Mepe 8 mociemoBa-
TEJNBHO PACIOI0KEHHBIX (OCHOPOTHOATHBIX MEKHYKICO3UIHBIX CBs3eil. B HEKOTOPHIX BapHaHTaxX OCYILICCTB-
JICHUsl TIOJIMHYKIICOTU COICPIKHUT IO MEHBINECH Mepe OIuH OJOK M3 mo MeHblei mepe 10 mociemoBaTenbsHO
PpacTooKeHHBIX (OCHOPOTHOATHBIX MEKHYKIICO3UIHBIX CBsA3CH. B HEKOTOPHIX BapHaHTaX OCYIECTBICHHS TIO-
JUHYKJICOTH ] COJICPKHUT 10 MEHBIIEH Mepe OXUH OJIOK M3 M0 MEHbIIeH Mepe 12 mocienoBaTebHO Paciiolio-
JKEHHBIX (HOCPOPOTHOATHRIX MEXHYKIICO3UIHBIX CBs3€il. B HEKOTOPHIX MOJOOHBIX BapHaHTAX OCYIIECTBICHHS
IO MEHBIIIEH Mepe OJIMH TaKOH OJIOK PacIioIoKeH Ha 3'-KOHIIE TTOJIMHYKIEOTHIa. B HEKOTOPHIX MOTOOHBIX BapH-
aHTaX OCYIIECTBICHUS 1O MEHbBIIEH Mepe OJWH TaKOW OJIOK PACIONIOKEH B Tpeneiax 3 HyKJIeO3uaoB Ha 3'-
KOHIIE TIOJTHHYKJICOTHIA.

B HEKOTOPHIX BapHMaHTaX OCYIIECTBICHUS MOJMHYKICOTHIBI COAEPKAT OJHY WIM HECKOJIBKO MEeTHidoc-
(hoHATHBIX CBs3ci. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS MOJUHYKICOTH/IBI, IMECIOIIHAE TIMMEPHBINA HYKIICO-
3UIHBIA MOTHUB, COJCPKAT MOTHUB U3 CBSI3CH, CONCPIKAIIUI CBSI3HU, BCE M3 KOTOPHIX ABJSIFOTCS (POCHOPOTHOATHEI-
MU, 32 UCKIIIOYCHHUEM OIHOHN WM ABYX METHI(POCHOHATHBIX CBsA3CH. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS
omHa MeTHA(POoCchOHATHAS CBSA3b HAXOAMUTCS B IICHTPAJIBHOM I3IC MOJUHYKICOTHIA, UMCIOMIETO TIMMEPHBIN
HYKIICO3UTHBIH MOTHB.

B HEKOTOpBIX BapHaHTaX OCYMIECTBICHHS >KEIATENFHO YHOPSIOYNUTH KOJIUYECTBO (PochopoTHOATHBIX
MEXHYKIICO3UIHBIX CBsI3eil 1 pochoamdGpupHBIX MEKHYKICO3UAHBIX CBS3€H I MOANICpKAHUS YCTONYNBOCTH K
JIEHCTBUIO HyKJea3. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS KEJIATEIbHO YIMOPSAOUYNUTH YHCIO W MOJIOKCHHE
(hochopoTHOATHBIX MEXKHYKICO3UIHBIX CBA3CH W YUCIIO M TojockeHne Gochoam GupHbIX MEKHYKICO3HTHBIX
CBsI3e [IJIS TTOAIepKAHUA YCTOMYMBOCTH K IEUCTBUIO HYKJIea3. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS YUCIIO
(hochopOoTHOATHBIX MEKHYKICO3UIHBIX CBA3CH MOXHO YMEHBIUTH, a YUCIO GochoamdPupHbIX MEKHYKIIEO-
3UIHBIX CBS3CH MOXKHO YBEIUYUTh. B HEKOTOPHIX BapHaHTaX OCYMICCTBICHHS YHCIO (HOCcHOPOTHOATHBIX MEXK-
HYKIICO3UTHBIX CBSI3¢H MOKHO YMEHBIIUTH, a YUCIIO (PochoamIGUpHEIX MEKHYKICO3UIHBIX CBSI3EH MOXKHO yBe-
JIMYUTh, TIPUA ITOM TMO-TIPESIKHEMY TOAJICPKIBAsT YCTOHUUBOCT K JICHCTBHIO HYKJIea3. B HEKOTOPBIX BapHaHTaX
OCYILICCTBIICHUS KETATeIBHO YMECHBIIUTE YUCIO (HOCPOPOTHOATHBIX MEKHYKICO3UIHBIX CBSI3CH, COXpaHss MpU
9TOM YCTOHYMBOCTH K JCHCTBHIO HYKJIEa3. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHHUS JKCIATCIHHO YBEIUYHUTH
gucio hochoandPUPHBIX MEKHYKICO3UAHBIX CBSI3CH, IPU ITOM COXPAHSSA YCTOWYUBOCTD K JCHCTBUIO HYKJICa3.

B HeKkoTOpBIX BapHaHTaX OCYIIECTBICHHS IMOJMHYKICOTHABI, HAIICJICHHBIE HAa HYKJICHHOBYIO KHCIIOTY-
MHUIIIEHb, HAIIPUMEp IOCIEA0BATEILHOCTD, Koaupyromas 6emok PSD3, cogepkar ofHy MM HECKOJIBKO MOMIH-
(hUIIPOBAHHBIX MEXHYKICO3UIHBIX CBA3eH. B HEKOTOPHIX BapHaHTaxX OCYIIECTBICHUS 10 MEHBIIEH Mepe ofHa
MOTU(PHUIMPOBAHHAS MEXHYKJICO3UAHAS CBSA3b MOAMU(HUIIMPOBAHHOTO MOJUMHYKJICOTHIA MPEACTaBIAET COOOM
(hochopoTHOaTHYIO MEKHYKICO3HIHYIO CBS3b. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS Ka)Ias MEKHYKIICO-
3UIHAS CBS3b MMOJUHYKIICOTH A TIPEICTABISCT cO00# (POCHOPOTHOATHYIO MEKHYKICO3UIHYIO CBS3b.

B HEKOTOPHIX BapHaHTaX OCYIICCTBICHUS MOAU(DUIUPOBAHHBIA MOJUHYKICOTHI CONCPIKUT IO MCHBIICH
Mepe OJMH MOTU(HUIMPOBAHHBIN caXapHbBIH (parMeHT. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS 10 MEHBIICH
Mepe OJIMH MOJMU(HIMPOBAHHBIA caxap MpeACTaBIsieT coOoN OMuumKnmmueckuii caxap, 2'-O-merokcuatui, 2'-F
wnu 2'-O-MeTun.

B HEKOTOpBIX BapUaHTaX OCYIIECTBICHUS CaxapHbIC (parMeHTHI MPEACTABISIIOT COO0H HEOUIUKITHYCCKIE
MOIUHUIMPOBAaHHBIE CaxapHbBIe (pparMeHTH. B HEKOTOPHIX BapHMaHTaX OCYIIECTBICHUS MOIU(HUIMPOBAHHBIE
caxapHble (parMeHTHI TPEJACTABIAIOT CO00 OUIMKIMYECKHE WM TPUIIUKINIECKHE caxapHble ¢pparMeHTH. B
HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS MOAN(DUIIMPOBAHHBIE caXxapHbIe (parMeHTHI MIPEACTABISIIOT COO0H UMH-
TATOPHI caxapoB. Takue MMHUTATOPHI CaxapoB MOTYT COIEPKaTh OJHO HIIM HECKOJBKO 3aMEIIECHHH, COOTBETCT-
BYIOIINX 3aMEIIEHHSIM B IPYTHUX THIIaX MOTU(DHUIIMPOBAHHBIX CaXxapHBIX (pparmMeHTOB. B HEKOTOPHIX BapHaHTax
OCYIIECTBIICHUST MOAU(UIIMPOBAHHBIEC cCaxapHble (parMeHTHI MPEACTABIIOT COO0H HEOUITUKITNIECKHEe MOTADH-
IUPOBAHHBIC CaXapHBIC (PParMEHTHI, CoAepKanre (PypaHO3WILHOE KOJBIO C OJHUM HIIH HECKOJIbKUMH AIlUKIIH-
YECKHMHU 3aMECTUTEIISIMHU, B TOM YHCIIe 0e3 orpaHuveHus 3amecturensmu B 2', 3', 4'- w/unm 5'-nonoxeHusx. B
HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUS OIWH WM HECKOIBKO AIlMKIMYCCKUX 3aMECTUTEIICH B HCOUITUKITMICCKIX
MOTU(DHUIIMPOBAHHBIX CaXapHBIX (PparMeHTaxX SBJISIOTCS PA3BETBICHHBIMU.

Hyxireo3unel, comepkamme MOAH(UIMPOBAHHBIC CaxapHbIe (ParMEHTHI, TaKUe KaK HEOMIIUKIMYCCKHC
MOTU(HUIMPOBAHHBIE  CaXapHble (parMeHTH, O0003HAYAIOT MO  IIOJIOKCHUIO(TIOJNIOKEHUSIM) — 3aMellie-
HUsA(3aMeIIeHNIH) B caxapHOM ¢parMeHTe HykJeo3uaa. Hampumep, HyKJICO3UIbI, coneprkamniie 2'-3aMenieHHbIe
i 2-MoIu(UIMPOBaHHBIE caxapHble (pParMeHThl, HA3bIBAIOT 2'-3aMENICHHBIMUA HYKJICO3WIAMU WIH 2-
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MOTU(PHUIIMPOBAHHBIMEU HyKJco3uaamu. [IprmMepsl 2'-3aMeIIaroniX TPy, MOIXOAAIINX U1 HCOUIIUKITHYECKUX
MOJIM(UIMPOBAHHBIX CaxapHBIX (parMeHToB, BKitodaioT Oe3 orpanmdeHus 2'-F, 2'-OCH3 ("OMe" wm "O-
metmn") u 2'-O(CH,),OCH; ("MOE"). B HEKOTOpBIX BapHaHTaX OCYMIECTBICHHS 2'-3aMEIIAfONINne TPYIIITHI BbI-
OpaHbI U3 TalOTeHa, ajuTmia, aMuHo, asuao, SH, CN, OCN, CF;, OCF;, O-C,-C,y-anmkokcu, 3amenieHHoro O-C,-
Cp-anmkokcu, O-C;-Cjj-ankmia, 3amemenHoro O-C,-Cp-amkumna, S-amkmima, N(R,)-ankwra, O-ankeHwia, S-
ankenmna, N(R,)-ankennna, O-ankuanmna, S-ankuamina, N(R,,)-anxuamna, O-ankuinermn-O-ankuia, alKuHAIA,
ankapuia, apankwia, O-amkapuma, O-apankuna, O(CH,),SCH;, O(CH;),ON(R,)(R,) wm OCH,C(=0)-
NRL(R,), toe xaxapiit R, 1 R, He3aBucumo npexacrapiser coboit H, 3amuTHYIO TpyImy A aMAHOTPYIIITHI
WK 3aMelleHHbId nin HesamenleHHsid C-Cyq-ankmwi, -O(CH,),ON(CH;), ("DMAOE"), 2'-OCH,0OCH,N(CH,),
("DMAEOE"), u 2'-3amematomux rpymim, onucanHasix B Cook et al., U.S. 6531584, Cook et al., U.S. 5859221, u
Cook et al., U.S. 6005087. B HeKoTOpHIX BapHaHTax OCYILECTBICHUS TaHHBIE 2'-3aMeNIafoNnIie TPYIIBl MOTYT
OBITh JOMOJHHUTEIHEHO 3aMEIICHBI OJHOW WM HECKOIBKAMH 3aMCIIAIONIMMH TPYIIIAMU, HE3aBUCHMO BEIOpaH-
HBIMHU U3 THIPOKCHUIIA, aMHUHO, aTKOKCH, KapOokcH, OeH3mna, penmna, Hurpo (NO2), THoNa, THOATKOKCH, THOAI-
KWJda, TaJOTeHA, AaNKWia, apwia, ajlKeHWIAa W alKWHWIA. B HEKOTOphIX BapUaHTaX OCYIICCTBICHHUS 2'-
3aMEIICHHBIA HYKJICO3H]l WJIM HEOWIHMKIMYECKUH 2'-MOMU(DHUIMPOBAHHBIA HYKICO3UI COMCPKHUT CaXapHBIH
(dbparMeHT, comepkaluil JMHEHHYO 2'-3aMemaroniyro rpymmy, BeiOpanHyto m3 F, NH,, N3, OCF;, OCHj;,
O(CH,);NH,, CH,CH=CH,, OCH,CH=CH,, OCH,CH,0CH;, O(CH,),SCH;, O(CH,),ON(R)(R,),
O(CH;),0(CH,),N(CH3), u N-3amemennoro ameramuna (OCH,C(=0)-N(R,)(R,)), rne xaxnapiii R, m R, He3a-
BHUCHUMO TIPEICTaBIsIT co0o0i H, 3ammTHyI0 TPYIITy A aMUHOTPYTIITEl MUIM 3aMEICHHBIH WIIN He3aMeIIeHHBIN
C,-Cyp-ankmuiI.

B HEKOTOpBIX BapuaHTaX OCYIICCTBICHHS 2'-3aMCHICHHBIA HYKJICO3UA WM HEOUIUKIMYCCKHA 2'-
MOJM(UIMPOBAHHBIA HYKJICO3HI COICPKHUT CaXapHBIH ()parMeHT, coAepKallui JMHEHHYIO 2'-3aMeIalollyro
rpymmy, BeiOpannyro u3 F, OCF;, OCH;, OCH,CH,OCH;, O(CH,),SCH;, O(CH,),ON(CHj3),,
O(CH,),0(CH;),N(CH3), u OCH,C(=0)-N(H)CH; ("NMA"). B HexoTOpbIX BapHaHTaX OCYLIECTBICHHs 2'-
3aMEIICHHBIA HYKJICO3UI WM HEOMIUKINYECKHH 2'-MOIU(UIIMPOBAHHBIA HYKIJICO3UA COACPKHUT CaxapHBIH
(bparMeHT, coaeprKalnii TMHEHHYIO 2'-3aMealontyo rpymmy, Beiopanuyro u3 F, OCH; u OCH,CH,OCHs.

B onpeneneHHBIX BapuaHTax OCYIIECTBICHHS HEOWITMKIMYECKHEe MOIMU(HUIMPOBAHHBIE caxapHbIe (par-
MEHTBI COJEp)KaT 3aMEMAIoNlyl0 Tpymnmy B 4'-mojoskeHud. [IpuMepsl MoaXomsanux 4'-3aMemaromux TPyIT
BKITIOUAIOT 0€3 OrpaHUYeHUs AIKOKCH (HalpuMep, METOKCH), alTKWJI U TPYIIbI, OMMcaHHble B Manoharan et al.,
WO 2015/106128. B omnpeneneHHBIX BapuaHTaX OCYIIECTBICHUS HEOWIIUKIUIECKHE MOIU(PHUIIMPOBAHHBIE Ca-
XapHBIe ()parMEeHTH COePKaT 3aMEIIAIONIyIo TPyMITy B 3'-moiokeHn . [IpuMeps! 3aMeIaoniix rpymil, ToaX0-
JIIAX I 3'-TI0JI0KEeHUsT MOAU(UITUPOBAHHBIX CaXapHBIX (JParMEHTOB, BKIIOYAIOT 0€3 OTPaHUYCHUS aJTKOKCH
(HampuMep, METOKCH), ajaKWI (HampuMep, METHI, 3THII). B omnpeneieHHBIX BapuaHTaX OCYIIECTBICHUS HEOH-
MUKITMYCCKIE MOIU(HUINPOBAHHBIC CaXapHbIe (ParMEHTHI COACPIKAT 3aMEIIAONIYI0 TPYINY B 5'-IIOJIOKCHUH.
IIprMeps! 3aMeIaronUX TPYIIL, MOAXOISIIUX A 5'-MOJ0KEHUS MOIU(DHUIIMPOBAHHBIX CaXxapHBIX (ParMEHTOB,
BKITIOYAOT Oe3 orpaHuucHUs ankwi (Hanpumep, metw (R win S), BUHWI 1 5'-ankokcu (Hampumep, MeTokcw). B
HCKOTOPBIX BapHaHTaX OCYIICCTBICHUS HEOUIMKIMICCKIEC MOIU(DHUIIMPOBAHHEIC caxapa COAepKaT OoJiee OTHO-
TO HEMOCTHKOBOTO 3aMECTHTENSI B caxape, Hampumep, B ciaydae ¢ 2'-F-5'-MeTmi-MonnunupoBaHHBIMHU caxap-
HBIMH (hparMeHTaMy, a Tak’Ke MOIU(PHUINPOBAHHBIMY CaXapHBIMU (pparMeHTaMu W MOAU(PHUITMPOBAHHBIMHA HYK-
JIeo3uIaMH, ormMcaHHbIMK B Migawa et al., WO 2008/101157 u Rajeev et al., US2013/0203836.

Bo BeTpewaronxcst B mpupo/ie HyKJICHHOBBIX KHCIIOTaX caxapa CBA3aHBI IPYT C IPYTOM C TIOMOIIBIO CBS-
3u 3' ¢ 5'. B ompeneneHHBIX BapHaHTaX OCYIIECTBICHUS MOJMHYKICOTH/IBI COEPKAT OJMH WM HECKOJIBKO HYK-
JICO3UIHBIX WM CaXapHBIX (PParMEHTOB, CBS3aHHBIX B AJIBTCPHATHBHOM IIOJIOKCHUM, Hampumep, B 2'-
TMOJIO’KEHUU WM UHBEPTUPOBAHHOM ToJioxkeHuu 5' ¢ 3'. Hampumep, eciiu cBsi3b HAXOAUTCS B 2'-TIOJNOXKEHUH, 2'-
3aMEMIarOIUe TPYIIITEI MOTYT BMECTO 3TOTO HAXOIUTHCS B 3'-MIOJIOKCHUU.

OmnpenencHHbIC MOTUPHUIIMPOBAHHBIC CaXapHbIC ()PArMEHTHI COJCPIKAT MOCTHKOBBIA 3aMECTUTEIh B caxa-
pe, KOTOpHIi 00pa3yeT BTOPOE KOIBIIO, B PE3YJIbTaTe Yero o0pasyeTcs OWIMKINYECKUN CaXapHBIH (parMeHT.
Hyxeo3uasl, comepxaiiie Takue OUIMKINYCCKUE caxapHbie ()ParMEHTHI, Ha3bIBAUCH OUIUKITHYCCKIMH HYK-
neo3unamu (BNA), 3a010KkupOBaHHBIMU HYKJICO3UaMH HIIM KOH()OPMAIIMOHHO OTpaHNYESHHBIMY HYKJICO3HIaMU
(CRN). Omnpenenennble Moa00HBIE COSMWHEHUST onmucaHbl B myonukanuu nmatenta CIIIA Ne 2013/0190383 u
MyOIMKAIIMY 3asBKH Ha TATEHT, oJaHHbIi cornacHo mpoueaype PCT WO 2013/036868. B HekoTopbIX 110100~
HBIX BapHWaHTaX OCYIIECTBICHHUS OWITMKIMYCCKUHA CaxapHbIA (ParMeHT CONEPKUT MOCTHK Mexay 4'- u 2'-
aToMaMu (pypaHO3HOTO KOJNbIla. B ompeneneHHBIX OZOOHBIX BapHaHTaX OCYIIECTBICHHUS (pypaHO3HOE KOJBIIO
npencTaBisieT coboit pudo3Hoe KobIilo. [IpuMepsl Takux 4'-2'-MOCTHKOBBIX 3aMECTHTENEH B caxape BKIIOYAIOT
6e3 orpanmuenus 4'-CH,-2', 4'-(CH,),-2', 4'-(CH,);-2', 4'-CH,-O-2' ("LNA"), 4'-CH,-S-2', 4'-(CH,),-O-2'
("ENA"), 4-CH(CHj3)-O-2' (na3siBaeMblil "3arpynueHHsM stwiom” wim "cEt" B S-kondurypaunm), 4'-CH,-O-
CH,-2', 4'-CH,-N(R)-2', 4'-CH(CH,0CH;)-O-2' ("3arpynuennsriit MOE" wiu "cMOE") u ero ananoru (cM., Ha-
npumep, Seth et al., U.S. 7399845, Bhat et al., U.S. 7569686, Swayze et al., U.S. 7741457 u Swayze et al., U.S.
8022193), 4'-C(CH3)(CH;)-O-2' u ero ananoru (cM., Hapumep, Scth et al., U.S. 8278283), 4'-CH,-N(OCH3;)-2'
u ero aHanoru (cM., Hanpumep, Prakash et al., U.S. 8278425), 4'-CH,-O-N(CH;)-2' (cM., Haripumep, Allerson et
al., U.S. 7696345 u Allerson et al., U.S. 8124745), 4'-CH,-C(H)(CH3)-2' (cm., Hanipumep, Zhou, et al., J. Org.
Chem., 2009, 74, 118-134), 4'-CH,-C(=CH,)-2' u ero anaioru (cM., Harpumep, Seth et al., U.S. 8278426), 4'-
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C(R;Ry)-N(R)-0-2', 4'-C(R,Ry,)-O-N(R)-2', 4'-CH,-O-N(R)-2' u 4'-CH,-N(R)-0-2', e xaxnsiii R, R, u Ry, He3a-
BUCHMO TipencTaBisier coboi H, 3ammrHyro rpynmy wmm C;-Cpp-ankun (cM., Hanpumep, Imanishi et al., U.S.
7,427,672).

B HEKOTOpBIX BapHaHTaX OCYIIECTBIEHUS Takue 4'-2'-MOCTHKH HE3aBUCHUMO cojepxaT oT 1 1mo 4 cBsizaH-
HeIX Trpymm, He3aBUCHUMO BbeIOpaHHBIX U3 -[C(R)(Rp)]- -[C(RD(Rp)]-O-, -C(R)=C(Ry)-, -C(R,)=N-,
-C(=NR,)-, -C(=0)-, -C(=S)-, -O-, -Si(R,);-, -S(=0),- 1 -N(R,)-; rae x cocraBnseT 0, | unu 2; n cocrasisieT 1, 2,
3 wnmu 4; xaxapiid R, u Ry, He3aBucuMo mpencrasiseT coboit H, 3amuTtHyto rpymmy, ruapokcui, C;-C,-amkui,
3amereHubiii C,-C ,-ankuma, C,-Cy-ankenun, 3amemeHubiii C,-Cy-ankenni, C,-C-aaxkuaui, 3aMmemeHubii C,)-
Cp-ankunui, Cs-Cyg-apun, 3amenieHHbIH Cs-Cyo-apuil, reTepOLUKINIYeCKUN panuKal, 3aMeIeHHbIA TeTepOLUK-
JIMYECKUH paauKal, reTepoapiil, 3aMemeHHbIi retepoapu, Cs-C;-anuIuKInUecKuil paguka, 3amemeHHsii Cs-
Cr-amunukiaeckuit paaukain, ranoren, OJ1, NJ1J2, SJ1, N3, COOJ;, atun (C(=0)-H), 3amermennsrii ammi, CN,
cynbponmi (S(=0),-J,) umm cynapdoxenn (S(=0)-J)), n kaxnaplii J; u J, He3aBucumo npencrasiser codoit H, C;-
Cyp-ankun, 3amemmeHHblid Ci-Ciy-ankwm, C,-Ci,-ankenwn, 3amemieHHbId C,-Cor-ankenun, C,-Ci,-ankuHui, 3a-
MereHHBIH C,-Cpp-ankuamn, Cs-Cy-apun, 3amemeHHbIi Cs-Cyp-apun, ammn (C(=0)-H), 3aMerneHHbIN aru,
TETePOIMKINYECKUN pajiiKal, 3aMeIeHHbIH reTeponukindeckuii paaukai, C,-Ci,-aMHHOAIKIII, 3aMeIIEeHHBIH
C,-C/,-aMHUHOATKAI WK 3aITUTHYIO TPYIIITY.

JlonomHUTENHEHBIE OUIMKIIMYECKHE caxapHble ()parMEeHTHI U3BECTHBI U3 YPOBHS TEXHUKH, CM., HAIPUMED:
Freier et al., Nucleic Acids Research, 1997, 25(22), 4429-4443, Albaek et al., J. Org. Chem., 2006, 71, 7731-
7740, Singh et al.,, Chem. Commun, 1998, 4, 455-456; Koshkin et al., Tetrahedron, 1998, 54, 3607-3630;
Wahlestedt et al., Proc. Natl. Acad. Sci. U. S. A., 2000, 97, 5633-5638; Kumar et al., Bioorg. Med. Chem. Lett.,
1998, 8, 2219-2222; Singh et al., J. Org. Chem., 1998, 63, 10035-10039; Srivastava et al., J. Am. Chem. Soc,
20017, 129, 8362-8379; Elayadi et al., Curr. Opinion Invens. Drugs, 2001, 2, 558-561; Braasch et al., Chem.
Biol., 2001, 8, 1-7; Orum 10 et al., Curr. Opinion Mol. Then, 2001, 3, 239-243; Wengel et al., U.S. 7,053,207,
Imanishi et al., U.S. 6,268,490, Imanishi et al., U.S. 6,770,748, Imanishi et al., U.S. RE44,779; Wengel et al.,
U.S. 6,794,499, Wengel et al., U.S. 6,670,461; Wengel et al., U.S. 7,034,133, Wengel et al., U.S. 8,080,644;
Wengel et al., U.S. 8,034,909; Wengel et al., U.S. 8,153,365; Wengel et al., U.S. 7,572,582; and Ramasamy et
al.,, U.S. 6,525,191, Torsten et al., WO 2004/106356, Wengel et al., WO 91999/014226; Seth et al., WO
2007/134181; Seth et al., U.S. 7,547,684; Seth et al., U.S. 7,666,854; Seth et al., U.S. 8,088,746; Seth et al., U.S.
7,750,131; Seth et al., U.S. 8,030,467; Seth et al., U.S. 8,268,980; Seth et al., U.S. 8,546,556; Seth et al., U.S.
8,530,640; Migawa et al., U.S. 9,012,421; Seth et al., U.S. 8,501,805; and U.S. Patent Publication Nos. Allerson
et al., US2008/0039618 and Migawa et al., US2015/0191727.

B HEKOTOpPBIX BapHaHTaX OCYIICCTBICHUS OUIIMKINICCKHE CaXapHbIe (parMeHTHl U HYKJICO3UIbI, B COCTaB
KOTOPBIX BKJIFOUCHBI TaKWe OUIMKIMYECKUEC caXxapHbIe (parMeHTHI, JOTIOJHUTEIHFHO OMPEICIIIOTCS U30MEPHOU
koH(purypanueit. Hanpumep, nykineozun LNA (onucaHHbIi B JaHHOM JOKyMEHTE) MOXKET OBITh IIPEACTABICH B
KoHpurypauuu o-L win B koHpUryparmm -D.

; e Bx
@ >
~0
LNA (B-D-xouduryparus) a-L-LNA (a-L-xonduryparust)
moctuk = 4'-CH,-0-2' moctuk = 4'-CHz-0-2'

a-L-Merunenokcu (4'-CH,-O-2") unun umeromune koudurypammio o-L-LNA OHUMKINYeCKHue HYKICO3HUIBI
OBLITM BKITIOYEHBI B TIOJIMHYKJICOTH/IBI, KOTOPBIC TEMOHCTPUPOBAIN aHTHUCMBICIOBYIO akTuBHOCTH (Frieden et al.,
Nucleic Acids Research, 2003, 21, 6365-6372). Beuto mokaszaHno, 4to g00aBiIeHHe 3a0JOKUPOBAHHBIX HYKJICHHO-
BBIX KHCJOT K SIRNA yBenuumBaeT cTabUiIbHOCTh SIRNA B CBIBOPOTKE KPOBH M CHHXKAET HereseBbie d(h(QeKTs
(Elmen, J. et al., (2005) Nucleic Acids Research 33(1):439-447; Mook, OR. et al., (2007) Mal Cane Ther
6(3):833-843; Grunweller, A. et al., (2003) Nucleic Acids Research 31(12):3185-3193). B manHOM mOKyMeHTe
ofIee onucaHne OWIMKIMYECKUX HYKIJICO3WAOB BKIIOYAET 00€ M30MepHbIe KOHOUrypauuu. Eciu monoxeHus
KOHKPETHBIX OMIMKINYECKHX HyKiIeo3unoB (Hanpumep, LNA win cEt) nnentuduupoBansl B Bapuanrax ocy-
IIECTBJICHUS, MPOWLIIOCTPUPOBAHHBIX B TAHHOM JOKYMEHTE Ha TpUMeEpax, TO OHU NPEACTaBICHBI B KOH(PUTY-
pamuu -D, ecnu He ykazaHO WHOE.

B HEKOTOpBIX BapHaHTaX OCYIICCTBICHUS MOIU(DHUIMPOBAHHEIC caxapHble (ParMEHTHI COACPIKAT OJMH
WJIM HECKOJBKO HEMOCTHKOBBIX 3aMECTUTENIEH B caxape W OJUH WM HECKOJbKO MOCTHKOBBIX 3aMECTHTEIICH B
caxape (HampuMmep, B ciiydae ¢ 5'-3aMEIICHHBIMA U COJepKaIuMu 4'-2'-MOCTHK caxapamu). B HEKOTOpBIX Bapu-
aHTax OCYIIECTBICHUS MOIM(HUIMPOBAHHBIE caxapHbIC (pparMeHTHI MPEACTAaBISIOT COO0OW MMHUTATOPHI CaXapoB.
B HEKOTOPHIX MOTOOHBIX BapHaHTaX OCYIISCTBICHHS aTOM KHCIOPOAa B caXxapHOM (parMeHTe 3aMEHEH, HalpH-
Mep, aTOMOM CepEbl, YIIIepo/ia MiIN a30Ta. B HEKOTOPHIX MOZOOHBIX BapHaHTaX OCYIIECTBICHUS TaKHe MOIHpH-
IIUPOBAHHBIC CaXapHbBIE (PParMEHTHI TAKXKE COEp’KaT MOCTHKOBBIC W/MIH HEMOCTHKOBEBIC 3aMECTUTEIH, OMTUCAH-
HBIE B JaHHOM JOKyMeHTe. Hanmpumep, onpeneneHHbIe IMUTATOPHI CaxapoB coepikaT 4'-aToM cepsl U 3aMerie-
Hue B 2'-monoxeHnn (cM., Hampumep, Bhat et al., U.S. 7875733, u Bhat et al., U.S. 7939677) w/umu B 5'-
TIOJIO’KEHUH.
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B HEKOTOpBIX BapHaHTaX OCYIICCTBIICHUS MMHTATOPHI CaxapoB COJICPIKAT KOJbIA C YUCIIOM aTOMOB, OT-
JTUYHBIM OT 5. HampuMmep, B HEKOTOPHIX BapHAHTAaX OCYIICCTBICHHUS UMHUTATOP Caxapa COACPKUT MICCTUUIICH-
Heid Tetparuaponupan ("THP"). Takue TeTparumponupadbl MOTYT OBITh TOTIOTHUTEIHLHO MOIU(PHUITUPOBAHHBI-
MU WK 3aMelieHHbIMA. Hykiteo3uapl, cofepikaiyie Takue MoAU(UINPOBaHHBIE TETPArUAPOIIUPAHbI, BKITIOUAIOT
0e3 orpaHuveHHs TeKCUT-HYKIeHnHOBYIO KucIOTy ("HNA"), aHHuT-HykiaenHoByt0 Knucioty ("ANA"), MaHHHT-
HyKIenHoBYIO kucioty ("MNA") (cMm., Hanpumep, Leumann, CJ. Bioorg. & Med. Chem. 2002, 10, 841-854),

¢drop-HNA:
%—o o}

T "Bx
A

F-HNA
("F-HNA", cM., Haripumep, Swayze et al., U.S. 8088904, Swayze et al., U.S. 8440803; Swayze et al., U.S.;
u Swayze et al., U.S. 9005906), npu stom F-HNA Ttarxke Moxker oOoznauarbcsi kak F-THP wm 3'-
(bTOpTETparHAPONUpPaH, U HYKJICO3UIbI, COACPKALINE TOMOIHUTEIbHBIC MOAUHIHPOBaHHbIe coenunenus THP,
XapaKTepU3YIOIIHUeCs CAeayromei GopMymou:

q a,
T,—0 0 O3
Ay qa
Og Bx
0 g
7/ R{ Ry ™
T 1 M2

4
k

IJIc He3aBUCUMO JUTSA KaXKJ0ro ykazanHoro moaupuiupoBannoro THP-mykneosuna: Bx mpencrasiser co-
0oii pparMeHT HyKICOTHIHOTO OCHOBaHUS; T3 U T4 HE3aBUCHMO MPEICTABISLCT COOON MEXKHYKICO3UIHYIO CBSI-
3BIBAIONIYIO TPYIIY, CBSI3BIBAIONIYI0 MomuduuupoBanHeii THP-HykIeo3ua ¢ ocTanbHOM 9acThIO MOJIHHYKIICO-
tuna, win oguH w3 T3 u T, mpencraBinseT co00il MEXKXHYKIICO3UIHYIO CBS3BIBAIONIYIO TPYIITY, CBSI3BIBAIOIIYIO
Moaudummposannabii THP-HyKII€03U1 ¢ OCTANBHON YacThIO MOMMHYKIICOTH A, a npyroi u3 Tz u T, mpeacrapis-
eT coboit H, 3amuTHy0 rpymimy ais THAPOKCHILHOM TPYIIIEI, CBSI3aHHYIO KOHBIOTUPOBAHHYIO TPYIITY WU 5'-
WK 3'-KOHIEBYIO TPYIITY; KKIBIA U3 (1, 2, 3, J4» J5, ¢ U (7 He3aBHCUMO mpeactaBisieT coboit H, C;-Cq-
ankun, 3amemeHubiii C-Cg-ankun, C,-Cg-amkenni, 3aMmereHHbIH C,-Cg-ankenun, C,-Cyg-aaKuHUI WM 3aMe-
meHHbIi C,-Cg-amkuHuI, U KaKaeiid u3 Ry 1 R, He3aBucuMo BBIOpaH U3 BOJOPOA, TATOTeHA, 3aMEIIEHHOTO FITH
HeszamenieHHoro ankokew, NJiJ,, ST, N3, OC(=X)J;, OC(=X)NJJ,, NJ;C(=X)NJ,J, u CN, rae X npeacraBiser
coboii O, S wiu NJy, u kaxnsiit J,, J, u J; HezaBucumo npencrapisiet coboit H wmu C-Cg-ankr.

B HekoTOpBIX BapHaHTaX OCYMICCTBICHHS MpeaycMOTpeHbl MoaudumupoBannsie THP-Hykieo3umsl, rae
KXl U3 1, 2, 43, 4, Js, s ¥ 7 MPEICTABISICT co00i H. B HEKOTOPHIX BapraHTaX OCYIICCTBICHUS 110 MCHb-
el Mepe OJIMH U3 1, 42, 3, 4> 45, ¢ U q7 ABJIAETCS OTIIMIHBIM OT H. B HEKOTOpHIX BapuaHTaX OCYIIECTBICHUS
MO MEHBIICH Mepe OIMH U3 (i, 42, 43, J4, 5, ¢ ¥ (7 IPEACTABIACT coOOM METHII. B HEKOTOPHIX BapHaHTaX OCY-
HIECTBJICHUS MpenycMOTpeHbl MoauduiupoBannsie THP-HyKiteo3unsl, tae onun u3 Ry u R, mpencrasnser co-
6oii F. B HekoTOpBIX BapuaHTax ocymiecTBieHus: R, nmpeacrasnser coboit F, a R, npeacrasnser coboit H. B nHe-
KOTOPBIX BapHaHTaX OCYIIECTBICHUS R mpencTasmisier coboit MeTokcH, a R, mpeacrasiser coboit H. B HexoTo-
PBIX BapHaHTaX OCYIIECTBICHHS R mpencTasiseT coboit METOKCHATOKCH, a R, mpencrasmsier coboit H.

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS MMHUTATOPHI CaxapoB COIEpIKaT KOJIbIa, coaepkamue Ooree 5
aTOMOB W Ooyiee 0gHOTO TeTepoaroma. Hampumep, coo0maniock 0 HyKIC03UAaX, COASpKAIUX MOP(OIMHOBEIE
caxapHble (pparMeHThl, ¥ 00 UX MPUMEHEHUH B TIOJUHYKJICOTHIaX (cM., HanmpuMep, Braasch et al., Biochemistry,
2002, 41, 4503-4510, a Taxxxe Summerton et al., U.S. 5698685; Summerton et al., U.S. 5166315; Summerton et
al., U.S. 5185444; u Summerton et al., U.S. 5034506). [IpuMeHnsieMbIii B JaHHOM JOKYMEHTE TepMHH "Mop(o-
JIMHOBBI KOMITOHCHT" 03HAYaeT UMHUTATOP caxapa CO CICIYIOUICH CTPYKTYPOIt:

g_OYOjBx
1

annnr

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS MOP(GOIMHOBBIE KOMIIOHECHTBI MOTYT OBITh MOAMU(HUIIMPOBAHBI,
HarpuMmep, MyTeM J00aBICHUS WIM U3MEHEHUs PA3IMYHbIX 3aMEINAIONINX IPYI B IPUBEICHHOMN BBIIIE CTPYK-
Type MOP(OIMHOBOTO KOMITOHEHTa. Takne MMUTATOPBI CaxapoB B NAHHOM JOKYMEHTE Ha3bIBAIOTCS "MOIU(H-
IUPOBAaHHBIMH MOP(OINHOBEIMU KOMIIOHEHTaMH" .

B HekoTophIX BapmaHTax OCYIIECTBICHUS HMHTATOpPBHI CaXapoB COJEPXKAT ALUKINYECKHE (parMeHTHI.
[IpuMeps! HYKI€03UA0B U MOJUHYKIEOTHI0B, HAIIPUMED, MOJMHYKICOTHAOB, COAEPKAIUX TAKUE allUKIHMYECKHE
MMHTATOPBl CaXxapoB, BKIIOYAIOT 0e3 OrpaHMYEHHUs MENTHAHYI0 HyKiIenHoBylo kuciorty ("PNA"), anuxsimue-
CKYI0 OYTHJI-HYKJICHHOBYIO KHCIOTY (cM., HanpuMep, Kumar et al., Org. Biomol. Chem., 2013, 11, 5853-5865),
a TaKkXKe HyKJICO3UBI M MOJMHYKICOTHIBI, onMcanHble B Manoharan et al., WO2011/133876. WinmtoctparBHbIe
nateHThl CIIIA, B KOTOpBIX M3naraercs nHGOpMaIHs O TOTyUYeHUH COeMHEeHMI Ha ocHOBe PNA, BKimtouaiot 0e3
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orpannueHusi mateHTsl CIIIA NeNe 5539082; 5714331 u 5719262. JlonoJHUTENbHBIE COCIUHEHUSI HA OCHOBE
PNA, noaxoasmue s HACTOSIIETO M300pETeHUs, ONMUCaHbl, HanpuMmep, B Nielsen et al., Science, 1991, 254,
1497-1500.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHUS 3aMEHUTEINN caxapa MPeACTaBIIOT co00i "pa30IOKupOBaH-
HyI0" CTPYKTypy caxapa Hykieo3uaoB UNA (pa30JoKupoBaHHOW HYKJIEHHOBOUW kucioThl). UNA mpencraBiseT
co0o¥ pa30IOKMPOBAHHYIO AIMKINYECKYIO HYKICHHOBYIO KHCIIOTY, B KOTOPOH yHaJeHBI JIOObIE CBS3M caxapa,
o0pa3ys pa3OJIOKHUpOBAaHHBIA 3aMEHUTENh caxapa. MmmoctpaTuBHble yOukanuu mateHToB CIIA, B KOTOpBIX
n3naraercs uHpopmarws o momydeHurn UNA, Bkmtouator 6e3 orpanndenns nateHtT CIIA Ne 8314227 u my6sn-
karuu nateHtoB CIIIA Ne 2013/0096289; 2013/0011922 u 2011/0313020, moiHOE comepaHUE KaKIOro H3
KOTOPBIX BKJIFOUCHO B JAHHBIN JOKYMEHT ITOCPEICTBOM CCBHUIKH.

B ompeneneHHBIX BapuaHTaX OCYIICCTBICHUS 3aMCHUTEIH caxapa MPEJCTaBIAIOT coOO0W TIHIepHH, OOHAa-

pyxeHHbIH B HyKineo3uaax GNA (TImMKoJIeBoit HyKJIEHHOBOW KUCIIOTHI), KaK MOKa3aHO HHXKE:
(5)-GNA

rae Bx mpencrasnser mr000e HyKICOTHAHOE OCHOBAHHE.

U3 ypoBHS TEXHWKU WU3BECTHBI MHOTHC JPYTHE OUIMKIUYCCKUC W TPUIUKIHMYCCKUE KONBIICBBIC CUCTEMBI
caxapoB ¥ HMUTATOPOB CaXapoB, KOTOPIC MOT'YT MPUMEHATHCS B MOTU(PHUIIMPOBAHHBIX HYKIICO3H IaX.

MomndunrpoBaHHbIE HYKIEHHOBEIE OCHOBAHMS.

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS TONUHYKICOTHI COACPKUT 110 MEHBIIIEH Mepe OaHO MoauduIu-
pOBaHHOE HYKJICHHOBOE OCHOBaHHE. B HEKOTOPHIX BapHaHTAaX OCYIIECTBICHUS MO MEHBIIEH Mepe OIHO MOIH-
(unIpoBaHHOE HYKJIEHMHOBOE OCHOBAaHHUE MPEICTABIIET COOOH S-METHIIMTO3WH. B ompeneneHHbIX BapHaHTax
OCYILECTBIICHHS MOJHMHYKICOTHIB! COACPIKAT OJWH WM HECKOJIBKO MHO3WHOBBIX HYKJICO3UAOB (T. €. HYKIJICO3H-
JIOB, COJICpIKAIlUX TMIIOKCAHTHHOBOE HYKJICOTHIHOE OCHOBaHME). HykIeHHOBBIC OCHOBaHUS (WJIM OCHOBAHMUS) C
MOTU(DHUKAIMAMHU WM 3aMEIICHUSIMH CTPYKTYPHO OTIUYAIOTCS OT BCTPEYAIOUIUXCS B MPUPOJIC WM CHHTCTHYC-
CKUX HEeMOJU(HUIIMPOBAHHBIX HYKICHHOBBIX OCHOBAHUH, HO SBISIOTCS (D)YHKIIMOHATIBHO B3aHMMO3aMCHSICMBIMU C
HUMH. B 00pa3oBaHWU BOJOPOJHEIX CBs3eH MOTYT MPUHUMATH YYacTHE KaK MPHUPOITHBIC, TaK U MOIUDHUIHPO-
BaHHbBIC HYKJICHHOBBIC OCHOBaHUs. Takue MOIU(pUKAINH HYKICHHOBBIX OCHOBAHHI MOTYT MPUIaBaTh aHTHCMBI-
CJIOBBIM COCITMHCHUSAM CTaOWIBHOCTB K JICHCTBHIO HYKJI€a3, CPOJICTBO CBS3BIBAHMS WM HEKOTOpOE Apyroe Oia-
TONIPHUATHOE OMOJIOTHYECKOE CBOMCTBO.

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS MOIMHYKICOTHIBI, OIMCAHHBIE B JAHHOM JTOKYMEHTE, COepXKaT
MOIU(HKAINH, T. €. MOIU(DUIINPOBAHHBIA TONWHYKICOTHA. B HEKOTOPBIX BapHaHTaxX OCYIIECTBIICHHS MO (-
[IUPOBAHHBIC TOJIMHYKJICOTUIB COAEPKAT ONWH WIM HECKOJIBKO HYKICO3WAOB, COIEPKAIIUX HEMOAU(PHUIIPO-
BaHHOE HYKJICHHOBOE OCHOBaHHE. B HEKOTOPHIX BapHaHTax OCYIIECTBICHUS MOAUGDUITMPOBAHHBIE TIOINHYKIICO-
TH/BI COICPKAT OIMH WM HECKOJBKO HYKJICO3HIIOB, COIEPKAIIUX MOTU(PHUIMPOBaHHOE HYKICHHOBOE OCHOBA-
HUEe. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHUS MOIU(PHUIIMPOBAHHBIC TOJIHHYKICOTHUABI COIACPKAT ONUH WU
HECKOJIbKO HYKJIEO3UJI0B, KOTOPHIE HE CONIEpKaT HYKJIEMHOBOE OCHOBAaHUE, HAa3bIBAEMbIX HYKJICO3UJIaMH C yla-
JICHHBIMU HYKJIEHHOBBIMHU OCHOBAHUSIMHU.

B HEekoTOpBIX BapHaHTaX OCYHICCTBICHUS MOAUMDUIIUPOBAHHBIC HYKJICHHOBBIC OCHOBAHUS BHIOpPAHBI U3 5-
3aMEILEHHBIX MHUPUMUANHOB, 6-a3alUPUMHUIMHOB, AJTKUJI WM aJKUHUJI-3aMEIICHHBIX MUPUMUIUHOB, ATKHUII-
3aMeLIeHHBIX MypHHOB U N-2-, N-6- u O-6-3aMelleHHBIX MYyPUHOB. B HEKOTOPBIX BapuaHTax OCYLIECTBIECHHUS
MOITU(DHUIIPOBAHHBIE HYKJICHHOBBIC OCHOBaHHSA BBIOpaHEI u3 2-aMUHOTIPONIIJIaICHIHA, 5-
THUIPOKCUMETHIIINTO3MHA, 5S-METHIINTO3WHA, KCAHTHHA, THIIOKCAaHTHHA, 2-aMHHOAJICHHHA, 6-N-MeTHIryaHnHa,
6-N-MeTunageHnHa, 2-MponuiaJeHuHa, 2-THoypauuia, 2-THOTMMHMHA W 2-THOUUTO3MHa, S-mponuHui(C=C-
CHs;)-ypanmna, 5S-mponHHIIIIMTO3WHA, 6-a30yparnia, 6-a30MuTo3uHa, 6-a30TUMHUHA, S-pubo3mTypanmia (IceB-
Joypanwia), 4-THoypania, S-rajorena, 8-aMUHO, 8-THONa, 8-THOANKWIA, 8-THAPOKCHIA, 8-a3a U OPYTrux 8-
3aMEIICHHBIX IYPUHOB, S5-TaJloTeéHa, B YacTHOCTH, S5-Opoma, S-tpudropmernia, S-ranoreHypammia u 5S-
TAJIOTeHIINTO3WHA, 7-METWITyaHWHa, 7-MeTWilaaeHnHa, 2-F-ajgeHwHa, 2-aMWHOaleHWHA, 7-1e3a3aryaHuHa, 7-
Je3a3aaJIcHUHa, 3-Ne3a3aryaHuHa, 3-1e3a3aancHuHa, 6-N-OeH3omnmaneHuHa, 2-N-u3zoOyrtupuiaryanuHa, 4-N-
oceHzommuro3nHa, 4-N-OcH3ommyparua, S-MeTHi-4-N-OeH30MIIUTO3uHa, S-MeTi-4-N-OeH30mTypanuia,
YVHHBEPCAJIbHBIX OCHOBaHUM, THAPOPOOHBIX OCHOBAHHIA, OCHOBAHHUH, 00JAAIONINX CIOCOOHOCTHIO K HECIICIH-
(uveckoMy CHapuBaHHWIO, OCHOBAaHHWI C YBCIMYCHHBIM pa3MepoM M (TOPUPOBAaHHBIX OCHOBaHWA. JlomoiHH-
TeNbHBIC MOAU(DHUITUPOBAHHBIC HYKJICHHOBBIC OCHOBAHHS BKJIFOYAIOT TPUIUKIMYCCKUC TUPUMHUINHBI, TAKUEC KaK
1,3-nnazadenokcazun-2-oH, 1,3-anaszapenornasnn-2-oH u 9-(2-aMuHOATOKCH)-1,3-1nazadenokcasnn-2-on (G-
00pa3HbIif 3axuM). MoauduimpoBaHHbIe HYKIEHHOBBIE OCHOBAaHHS TaKXKE€ MOTYT BKIIIOYATh HYKJICHHOBBIE OC-
HOBaHUS, B KOTOPBIX ITypHHOBOE WJIM MHPUMUAMHOBOE OCHOBAaHHE 3aMEHEHO IPYTUMH T'€TEPOIMKIAMHE, HAIIPH-
Mep, 7-Ae3a3aaJeHUHOM, 7-Ae3a3aryaHO3MHOM, 2-aMUHOIMUPUANHOM H 2-MTUPUIOHOM. J(OTIONMHUTENBHBIE HYK-
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JICMHOBBIC OCHOBAaHMWS BKJIIOYAIOT HYKJICMHOBBIE OCHOBAaHUs, pacKpbIThie B Merigan et al., U.S. 3687808, Hyk-
nenHOBBIe ocHOBaHUS, packpeiTeie B The Concise Encyclopedia Of Polymer Science And Engineering,
Kroschwitz, J.I., Ed., John Wiley & Sons, 1990, 858-859; Englisch et al., Angewandte Chemie, International
Edition, 1991, 30, 613; Sanghvi, Y.S., Chapter 15, Antisense Research and Applications, Crooke, S.T. and Le-
bleu, B., Eds., CRC Press, 1993, 273-288; 1 HykJIeHHOBbIE OCHOBaHUs, pACKPBIThIC B IIaBax 6 U 15 Antisense
Drug Technology, Crooke S.T., Ed., CRC Press, 2008, 163-166 u 442-443.

[Ty6nuKanum, B KOTOPBIX OMUCAHO MOJyYEHHE OMPEACICHHBIX U3 BBIICYOMSHYTHIX MOAUMUIINPOBAHHBIX
HYKJICHHOBBIX OCHOBAHMii, a Takxke IPYyruxX MOJU(UIIMPOBAHHBIX HYKICHHOBBIX OCHOBAaHUIA, BKIIFOUAIOT O3 Or-
panmuenus Manoharan et al., US2003/0158403, Manoharan et al., US2003/0175906; Dinh et al., U.S. 4845205;
Spielvogel et al., U.S. 5130302; Rogers et al., U.S. 5134066; Bischofberger et al., U.S. 5175273; Urdea et al.,
U.S. 5367066; Benner et al., U.S. 5432272; Matteucci et al., U.S. 5434257; Gmeiner et al., U.S. 5457187; Cook
et al.,, U.S. 5459255; Froehler et al., U.S. 5484908; Matteucci et al., U.S. 5502177; Hawkins et al., U.S.
5525711; Haralambidis et al., U.S. 5552540; Cook et al., U.S. 5587469; Froehler et al., U.S. 5594121; Switzer et
al., U.S. 5596091; Cook et al., U.S. 5614617; Froehler et al., U.S. 5645985; Cook et al., U.S. 5681941; Cook et
al., U.S. 5811534; Cook et al., U.S. 5750692; Cook et al., U.S. 5948903; Cook et al., U.S. 5587470; Cook et al.,
U.S. 5457191; Matteucci et al., U.S. 5763588; Froehler et al., U.S. 5830653; Cook et al., U.S. 5808027; Cook et
al., 6166199; u Matteucci et al., U.S. 6005096.

B HEKOTOpBIX BapHaHTax OCYLIECTBICHUS MOJMHYKICOTHIbI, HAIlCNICHHbIE HA HYKJICHHOBYIO KHCJIOTY-
MHUIIICHb, HATIPUMEP, TOCIeI0BaTeNILHOCTh, Koaupyomas 6enok PSD3, comepkaT OAHO WIIM HECKOJIBKO MOJH-
(UIMPOBaHHBIX HYKJICHHOBBIX OCHOBaHHWil. B HEKOTOPBIX BapHaHTaX OCYMIECTBICHUS MOAUGDUIIMPOBAHHOE HYK-
JICMHOBOE OCHOBAHHE IMOJIMHYKJICOTUIA MPEICTABISACT COO0H S-METHIIMTO3UH. B HEKOTOpPHIX BapHaHTaX OCY-
MIECTBJICHUS KaXKIBIH [IUTO3MH MOJUHYKICOTH A IPEICTABISCT COO0H S-METHIIIIUTO3UH.

MOTHUBHI U3 CaxapoB.

B HEKOTOpBIX BapHaHTaX OCYIICCTBICHHS MOJUHYKICOTHIBI, MPEIYCMOTPEHHBIC B JaHHOM JOKYMCHTE,
COJIEPIKaT OJIMH MK HECKOJIbKO THITOB MOJU(UIIMPOBAHHBIX CaXapHBIX U/WIH HEMOIHU(DUIIHPOBAHHBIX CaXapHBIX
(hparMeHTOoB, PacoI0KEHHBIX BJOJb MOJHHYKICOTHIA MK €ro 00JacTH B BUJE ONPEICICHHOrO MaTTepHa HiIH
MOTHBa M3 CaxapoB. B HEKOTOpHIX BapHaHTaX OCYIIECTBICHHUS TaKKe MOTUBBI U3 CaXapOB BKJIIOYAIOT Oe3 orpa-
HUYCHHS JTI00BIe 00CyKIaeMbIe B JAaHHOM JOKYMEHTE MOTU(DUKAIINN CaXxapoB.

B HEKOTOpPBIX BapHaHTaxX OCYLIECTBICHHS MOAM(MUIMPOBAHHBIC MOJUHYKICOTHIIBI COAEPKAT O00JIACTh,
MMEIONTYI0 TTIMEPHBIA MOTHB, KOTOpask COJACPIKUT IBE BHEIIHHE 00yacTH, Wi "(hiaanru”, U MeHTPATBHYIO WIH
BHYTPEHHIOIO 00JIaCTh, MM "T3M", HIIM COCTOAT M3 Hee. Tpu obmactu ramMepHoro Motusa (5'-duanr, ram u 3'-
(hiaHT) 00pa3yrT HEMPEPHIBHYIO MOCIEAOBATCIFHOCTh HYKIICO3HIOB, T/I¢ IT0 MCHBIICH Mepe HEKOTOPBIC caxap-
HBIC (P)parMEHTHI HYKIICO3HJOB KAXIOTO M3 (DIIAHTOB OTIUYAIOTCS OT IO MEHBIIEH Mepe HEKOTOPBIX CaXapHBIX
(hparMeHTOB HYKJICO3UIOB I3Ma. B yacTHOCTH, IO MEHbIIIEH Mepe caxapHbie (pparMeHTHl HYKICO3HIOB KaKIOTO
(bmaHra, KOTOpBIE pacnonaraloTcs OJIMKe BCEro K ramy (Hykieo3una 5'-duanra, Hanbosee O611M3Koro K 3'-KoHILy,
U Hykieo3uaa 3'-¢uraHra, Hambonee OTU3KOro K 5'-KOHILY), OTIHYAIOTCS OT caXapHOro (hparMeHTa COCEIHUX
HYKIICO3HJIOB TAIIa, YTO TAKUM 00pa30M OMpeAeisieT TPaHUIy MexIy (IaHraMH U TOIOM (T. €. TOUKY COUICHE-
HUs (uiaHra ¥ rana). B HEKOTOPBIX BapuWaHTaX OCYILIECTBICHHS BCE CaxapHble ()parMeHTHl B IAIE SBISIOTCS
OJTMHAKOBBIMU. B HEKOTOpBIX BapHaHTaX OCYLIECTBIICHUS TDI COICPKUT OJIUH MM HECKOJIbKO HYKIICO3UIOB,
UMEIOIINX CaxapHbIid (parMeHT, KOTOPbIH OTIUYACTCS OT CaXxapHOro (parMeHTa OJHOTO MIIM HECKOJBKHX APY-
IUX HYKJICO3HJOB ramna. B HEKOTOPBIX BapHaHTaX OCYILECTBICHHUS BCE MOTHBBI U3 CaxapoB IBYX (JIAHTOB SIBIISI-
I0TCSI OIMHAKOBBIMH (CUMMETPHYHBIH ranMep). B HEKOTOPBIX BapHaHTaX OCYILIECTBJICHHUS MOTHB U3 caxapos 5'-
(hmaHra oTIMYAETCS OT MOTUBA M3 caxapoB 3'-(uanra (aCHMMETPUYHBIH TIIIMED).

B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS ()JIaHTH r3MMeEpa coaepikaT 1-5 Hykieo3unoB. B HekoTophIX Ba-
pHaHTaX OCYIIECTBICHUS ()JIAHTH TAMMepa COAepKaT 2-5 HYKIICO3HIOB. B HEKOTOPHIX BapHaHTaX OCYILIECTBIIC-
HUS (QIIAHTH TAIMeEpa CoAepikar 3-5 HYKIICO3UIOB. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHHS BCE HYKICO3HIBI
ranMepa sSBISIOTCS MOAU(DUIIMPOBAHHBIMU HYKIICO3UIAMH.

B HEKOTOPBIX BapuaHTaX OCYMICCTBICHUS I3 IIMEpa COACPKUT 7-12 HyKIeo3ua0B. B HEKOTOPHIX Bapu-
aHTaX OCYIIECTBICHUS I3 IINMepa coiepkuT 7-10 HyKIeo3uI0B. B HEKOTOPHIX BapHaHTaX OCYLIECTBICHUS AT
ranMepa colepkuT 8-10 HykIeo3uaoB. B HEKOTOPHIX BapHaHTaxX OCYIISCTBICHUSI I I3nMepa coiaepKuT 10
HYKJICO3HJI0B. B omnpenieieHHOM BapuaHTe OCYIIECTBICHHS KaXbIi HYKJICO3M I3Ia r3fnMepa sIBISIETCS] HeMO-
TUGUITAPOBAHHBIM 2'-1€30KCHHYKIICO3HUIO0M.

B HEKOTOpPBIX BapHaHTaxX OCYILIECTBICHHS IdIMEp SBISIETCS JE30KCHUI3NIMEpOM. B Takux BapHaHTax ocy-
IIECTBJICHUSI HYKIICO3UIbI CO CTOPOHBI IAMa OT KXKIOH TOYKH COUIeHEeHHs (IaHra W TaMa sSBISIOTCS HEMOJIH-
(bUIPOBaHHBIMU 2'-IE30KCHHYKIICO3UIaMH, & HYKJICO3UIbI CO CTOPOHBI (pilaHra OT KaXKIOW TOYKH COUICHCHUS
(hmadra ¥ ramna SBIAIOTCS MOAU(DUIIMPOBAHHBIMU HYKJICO3UAaMH. B HEKOTOPBIX MOAOOHBIX BaApHAHTAX OCYIIECT-
BJICHHUS KQXKIBIN HYKJICO3H]] T'3I1a SBISCTCS HEMOIU(PHUIIMPOBAHHBIM 2'-IE30KCHHYKIICO3UIOM. B HEKOTOPHIX MMO-
JOOHBIX BApUAHTAX OCYIIECTBIICHHS KQXbI HYKICO3UI KAXKI0T0 (praHra sBIsieTCs] MOAUMUIIUPOBAHHBIM HYK-
JICO3UIOM.

B HEkOTOpBIX BapHaHTaX OCYIICCTBICHUS MOAUGUIIMPOBAHHBIA IOJUHYKICOTHA UMEET MOJHOCTHIO MO-
JU(UIMPOBAHHBI MOTHB U3 CaxapoB, TNie KAXKIBIH HYKICO3UA MOAU(UIIMPOBAHHOTO MOJMHYKICOTHIA COMEP-
KHUT MOAU(DHUIUPOBAHHBIN caxapHbIil (parMeHT. B HEKOTOPBIX BApHAaHTAX OCYIIECTBICHHUS MOAUGDUIIMPOBAHHBII
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MOJIMHYKJIEOTU COJCPIKUT 00JIacTh, MMEIOIIYIO MTOJHOCTHI0 MOANGHUIMPOBAHHBI MOTUB M3 CaXxapoB, WIH CO-
CTOHT M3 Hee, Il KaXKIbIil HYKJIe03H ] 00IacTH CONepKUT MOIU(UIIMPOBAaHHBIA caXxapHbIi (parMeHT. B Heko-
TOPBIX BapUAHTAX OCYIIECCTBICHUS MOAN(DHUIMNPOBAHHBIA MOJMHYKICOTH]] CONEPKUT 00JIACTh, UMEIOIIYIO TIOJI-
HOCTBIO MOJM(MUIIMPOBAHHBI MOTHB M3 CaxapoB, UIIM COCTOUT M3 Hee, I/ie KXl HYKICO3UI B MOIHOCTHIO
MOAU(DHUIIMPOBAHHON 0OJIACTH COJIEPIKUT OTMHAKOBEIN MOIU(MUITMPOBAHHBIN caxapHbIi (pparMeHT, ¥ Takol yda-
CTOK Ha3bIBaeTCs B JITAHHOM JOKYMEHTE OJHOPOAHO MOAMGHUIMPOBAHHBIM MOTHBOM M3 CaxapoB. B HEKOTOpBIX
BapUaHTaX OCYILIECTBJICHHS MOJHOCTHIO MOAU(UIIMPOBAHHBINA MOJMHYKICOTH SIBISIETCS OJHOPOIHO MOIH(HU-
UPOBAHHBIM MOJIMHYKICOTHAOM. B HEKOTOPBIX BapHaHTax OCYIIECTBICHUSI KaXKAbIH HYKJICO3HUI OJHOPOIHO
MOM(UIMPOBAHHOTO MOJUHYKIICOTH/IA COJCPIKUT OJMHAKOBYIO 2'-MOJH(UKALIHIO.

Hykneo3unHble MOTHBBI.

HyxirenHoBbIe OCHOBaHMS (WJIM OCHOBaHUS) ¢ MOIUGMUKAIMSIMH WM 3aMEIICHUSIMH CTPYKTYPHO OTJIHYA-
FOTCSL OT BCTPEYAROIIUXCS B MIPHUPOJIC WM CHHTCTUYCCKUX HEMOAU(DUIIMPOBAHHBIX HYKJICHHOBBIX OCHOBaHHMA, HO
SIBIISTIOTCST (DYHKITMOHAIFHO B3aHMMO3aMCHSAECMBIMU ¢ HUMH. B 00pa30BaHUM BOJOPOAHBIX CBSI3¢H MOTYT TPUHH-
MaTh Y4acTHE KaK NPHUPOJHBIC, TaAK MU MOTU(PUIIMPOBAHHBIC HYKICHHOBBIC OCHOBaHUS. Takwe MOIU(pHUKAINA
HYKJICHHOBBIX OCHOBaHHUiI MOTYT, HallpUMep, MPHIaBaTh CTAOMIBHOCTD K ACHCTBUIO HYKJea3, ah(UHHOCTD CBs-
3bIBAHUS HJIM HEKOTOPbIE IPYTHUE MOJIe3HbIe OHOJIOTHYECKHE CBOMCTBA MOJIMHYKICOTHIAM, ITPEAYCMOTPEHHBIM B
JTAHHOM JIOKYMEHTE, HallpUMep, HOJNHYKICOTHIAM M0 HACTOSIIEMY H300PETEHHUIO.

B HEKOTOPBIX BapHaHTaX OCYLIECTBICHHS MOJIMHYKJICOTUIbI, MPEAyCMOTPEHHbIE B JaHHOM JNOKYMEHTE,
coJiepkar MOJAU(UIMPOBAHHBIE H/WIM HEMOIU(PHUIUPOBAHHBIE HYKICHHOBBIC OCHOBAHHMS, PaCIOJIOKECHHBIC
BIIOJIb TIOJIMHYKJICOTH/IA HUITK €ro 00JaCTH B BHJE ONPEICICHHOrO MaTTepHa WIIK MOTHBA. B HEKOTOpBIX BapHaH-
TaX OCYIIECTBIICHUS KaXKJ0¢ HYKJICHHOBOE OCHOBAHUE SBICTCS MOAU(DUIIMPOBAHHBIM. B HEKOTOPBIX BapHaHTaX
OCYILICCTBIICHUSI HU OJTHO M3 HYKIICHHOBBIX OCHOBAHHIA HE SBJISICTCS MOIU(DUIMPOBAHHBIM. B HEKOTOPBIX Bapw-
AHTaX OCYIICCTBICHUS KAXKIBIN MyPHH WM KaXKIbIH MTUPUMUINH SBISICTCS MOTUDHUIIMPOBAHHBIM. B HEKOTOPHIX
BapHaHTaX OCYIICCTBICHUS KAXKIbIH aJICHUH SBJIACTCS MOAUMDUIIMPOBAHHBIM. B HEKOTOPBIX BapUaHTax OCYIIE-
CTBIICHUS KQXIBIH TYaHUH SBISCTCS MOAUMDUIIMPOBAHHBIM. B HEKOTOPHIX BapHAHTaX OCYIICCTBICHUS KaXKIbIH
TUMUH SIBISIETCSI MOJU(UIIMPOBAHHBIM. B HEKOTOPBIX BapHaHTaX OCYLICCTBICHHS KaXKABIA ypaluil SIBISCTCS
MOJU(DUIIMPOBAHHBIM. B HEKOTOPBIX BapHaHTAaX OCYLIECTBIICHHS KAXKABIA LIUTO3WH SBISETCS MOAU(PHUIUPOBAH-
HBIM. B HEKOTOPBIX BapHaHTaX OCYIICCTBICHHS HEKOTOPBIE WM BCE IIMTO3WHOBBIC HYKICMHOBBIE OCHOBAHUS B
MOM(UIIMPOBAHHOM TOJMHYKICOTH/IE TPEACTABISIIOT CO00H 5-MEeTHINNTO3UH. B HEKOTOPBIX BapHaHTax OCy-
IIECTBICHUSI MOANGUINPOBAHHBIE TOJWHYKICOTHUIBI COJIEPKAT OJOK U3 MOTU(PHUIMPOBAHHBIX HYKICHHOBBIX
OCHOBaHWH. B HEKOTOPHIX MOJOOHBIX BapHaHTaX OCYIIECTBIECHUS OJIOK PACIoIOKEH Ha 3'-KOHIIE MOJMHYKIICO-
THIAa. B HEKOTOPHIX BapHaHTax OCYHIECTBIICHHS OJIOK PacIioyioXkeH B Mpezeax 3 HyKJIeo3ua0B Ha 3'-KoHLE Mo-
JMHYKJIEOTHa. B HEKOTOPHIX BapHaHTaxX OCYLIECTBICHHs OJIOK PAaCHONIOKEH Ha 5'-KOHIE MONMHYyKiIeoTuaa. B
HEKOTOPBIX BapHaHTaX OCYIIECTBJICHHUS OJOK PAaCHOJIOKEH B Ipejenax 3 HyKJICO3UAOB Ha 5'-KOHLE MOJIMHYK-
JeoTHaa.

B HEKOTOpBIX BapHaHTaX OCYIICCTBICHUS MOJUHYKICOTHIBI, MMCIONIME TITIMEPHBII MOTHB, COJIEpXkKAT
HYKJIE03H], COJiepKaIinii MOIU(PHUIIMPOBaHHOE HYKJICMHOBOE OCHOBAaHHE. B HEKOTOpBIX BapHaHTaX OCYLIECTB-
JICHUsI OJIMH HYKIICO3W/I, CO/ICPIKALIMN MOAN(DHUIMPOBAHHOE HYKIIEHHOBOE OCHOBAaHHUE, HAXOAUTCS B I[CHTPAIb-
HOM I3II€ MOJMHYKJICOTH A, HMEIOIIETr0 MIMEPHbI MOTHB. B HEKOTOPBIX BApHAHTAX OCYILECTBICHHS CaxapHbIi
(bparMeHT yka3zaHHOT'O HYKJICO3UIa MPENCTaBIsAeT co00# 2'-Me30KkCupUO03UIBHBIA (pparMeHT. B HEKOTOPHIX Ba-
pHaHTax OCYIIECTBICHUS MOJU(UIIMPOBAHHOE HYKIIEHHOBOE OCHOBaHHE BBIOPAHO M3 2-THONMPHUMHUAWHA U 5-
MNPONUHIUPUMHIIHA.

B HEKOTOpBIX BapHaHTaX OCYMICCTBICHHS MOJUHYKICOTHIBI, MPEAYCMOTPEHHBIC B JaHHOM JOKYMCHTE,
coZiepkaT MOAM(UIMPOBAHHBIE W/WIM HEMOIU(UIMPOBAHHBIE MEXHYKIJICO3UIHBIC CBSI3H, PaCIOOXKEHHbIC
BJIOJIb TIOJIMHYKJICOTUAA WM €T0 OOJIACTH B BHJIC ONPEIEIICHHOTO MAaTTePHA WIM MOTHBA. B HEKOTOPHIX BapHaH-
Tax OCYIIECTBJICHUS KaXk/1as MEKHYKJICO3HIHAS CBS3BIBAIONIAs TPYNIA IO CYTH HPEACTaBIsIeT codoi docdar-
HYI0 MEXHYKJIeo3uaHyto cBsi3b (P=0). B HEKOTOpBHIX BapHaHTaX OCYIIECTBICHHUS KaXKlash MEXHYKIICO3UIHAs
CBSI3BIBAIONIAsl TPYINNa MOANGHINPOBAHHOTO MOJIMHYKIEOTHAA TpeacTaBisieT coboit ¢pochopornoar (P=S). B
HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUS KaKIas MEKHYKICO3HIHAS CBA3BIBAONIAS TPYIIIa MOTUPHINPOBAHHOTO
TIOJIMHYKJIEOTHIa HE3aBUCUMO BBIOpaHa n3 GochopoTnoatHoit u ¢pocdaTHON MEKHYKICO3UIHBIX CBsI3el. B He-
KOTOPBIX BapHaHTaX OCYIIECTBICHUS MOTHB M3 CaXapoB MOIU(PHUINPOBAHHOTO IONWHYKICOTHAA MPEACTABISICT
co0o¥ rITIMep, a Bce MEeXHYKICO3UAHBIE CBSI3U B TAIIC ABISAIOTCS MOIM(DHUIMPOBAHHBEIMH. B HEKOTOPHIX 10100~
HBIX BapHaHTaxX OCYIIECTBIICHHUS HEKOTOPBIC WM BCE MEKHYKICO3UIHBIE CBA3H BO (DIIAaHTaX SIBIISIOTCS HEMOIH-
¢unupoBaHHEIMU (hoChaTHEIMH CBSI3SIMH. B HEKOTOpPBIX BapHaHTaX OCYIICCTBICHUS KOHIIEBBIE MEKHYKICO3U-
HBIC CBS3U SIBITIOTCS MOAU(DUITUPOBAHHBIMH.

MoudunupoBaHHEIC TOIUHYKICOTUIBL.

B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS OJHA WM HECKOJBKO W3 BBINICTIPUBEICHHBIX MOIU(pUKAIMA
(HampuMep, caxapoB, HYKJICHHOBBIX OCHOBAaHHUH, MEXHYKJICO3UIHBIX CBsA3CH) BKIFOUCHBI B COCTAB MOJU(DHIIH-
POBAHHOTO MOJMHYKICOTHIA. B HEKOTOPHIX BapUaHTaX OCYIICCTBICHUS MOIU(PUIIMPOBAHHBIN MOIHHYKICOTH
XapakTepu3yeTcs 10 ero MoIu(HKaIiy, MOTHBaM 1 3HAYCHUIO O0wIel AIMHBL. B HEeKOTOpBIX BapuaHTax ocyIie-
CTBJICHUS KQXKABIH U3 TAaKUX MapaMeTpPOB SBJISAETCS HE3aBUCUMBIM OT Ipyrux. Takum oOpa3om, eciii He yKa3aHo
MHOE, Ka)KJIash MEKHYKIICO3HHAsI CBS3b MOJMHYKICOTH/d, HMEIOLIEro IIMEPHbIH MOTHB U3 CaxapoB, MOXKET
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ObITh MOIU(UIMPOBAHHONW WJIM HEMOJIM(UIMPOBAHHOW M MOXKET COOTBETCTBOBATH WJIM HE COOTBETCTBOBAThH
IAIIMEPHOMY NaTTepHy Moaudukanmii caxapoB. HanpumMep, MeXXHYKIICO3UIHBIE CBSI3H BO (DIAHTOBBIX 00JACTSIX
T31MEpa U3 caxapoB MOTYT OBITH OAMHAKOBBIMHU MM OTIMYATHCS APYT OT APYTra M MOTYT OBITh TAKUMH K€, KaK
MEXHYKIICO3UIHBIE CBS3U B OOJIACTH I'3I1a MOTHBA M3 CAXapoB, WIM OTIMYHBIMH OT HUX. AHAJIOTHYHBIM 00pa-
30M, TaKHe TIMMEpPHBIC MONUHYKICOTHABI MOTYT COAEP)KAaTh OJHO WIJIM HECKOJIBKO MOIMU(HUIMPOBAHHBIX HYK-
JICMHOBBIX OCHOBAaHMWI HE3aBHCHMO OT T3IIMEPHOTO MaTTepHa Moaudukanuii caxapoB. Kpome Toro, B ompene-
JICHHBIX CITy4JasX MOJUHYKJICOTH] OTMCHIBACTCS OOIIeH JIMHON, MM AUATIa30HOM UIMH, FUIH JUTHHAMY FIIU THa-
Ma30HaMH JUTHH ABYX WU OoJiee oOyacTelt (HampumMep, 00JacTh U3 HYKJICO3HIOB, MMEIONUX yKa3aHHBIE MOJIHU-
¢ukanmy caxapoB). B Takux BapmaHTax OCyIIECTBIICHHS MOKET OBITh BO3MOKHBIM BBIOPATH ISl KQXKIOTO AHa-
Na30Ha TaKhe YHCIICHHBIE MOKa3aTelIH, KOTOPhIE B pe3ysbTaTe 00eCHeYHBaIOT IMOJUHYKICOTH I, MMCIOIINHA 00-
Y0 JUIMHY, BBIXOMSIIYIO 3a IpeNelibl YKa3aHHOTO AMamna3oHa. B Takux BapmaHTax OCYHIECTBIICHHS JOJDKHBI
OBITH YIOBJIETBOPEHB! TpeOOBaHHUS K 000MM 3jieMeHTaM. Hampumep, B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS
MOJIM(UIMPOBAHHBIN MOJMHYKICOTH] COCTOUT U3 15-20 CBSI3aHHBIX HYKJIEO3HIOB M MMEET MOTHB U3 CaXxapoB,
cocrosmii U3 Tpex obnacteir A, B u C, rae odbmacte A cocTOUT U3 2-6 CBS3aHHBIX HYKJICO3UIOB, UMCIOIIUX
YKa3aHHBIH MOTHB M3 caxapoB, oOsacTe B cocrout u3 6-10 CBA3aHHBIX HYKJICO3WUIOB, UMEIONINX yKa3aHHBIA
MOTHB U3 caxapoB, U 00yiacTh C COCTOUT U3 2-6 CBA3aHHBIX HYKJICO3UI0B, IMCIOINX YKa3aHHBIH MOTHB M3 Ca-
XapoB.

B HexoTOphIX BapmaHTaxX OCYIIECTBICHUS COCIWHEHHS, IPEAYCMOTPEHHBIE B TaHHOM JOKYMEHTE, COIep-
JKaT MOJIMHYKICOTH (MOIUGUITMPOBAHHBIN WM HEMOIU(UITMPOBAHHEIN) U HE0OA3aTEILHO OJHY WM HECKOJb-
KO KOHBIOTHPOBAHHBIX TPYIII W/HITN KOHIEBBIX TPYIIIT WIIA COCTOAT U3 HUX. KOHBIOTHPOBAaHHBIE TPYIIIBI COCTOST
U3 OJTHOTO WJIM HECKOJIBKUX (PParMEeHTOB KOHBIOTaTa M KOHBIOTHPYIOIIETO JIMHKEPA, KOTOPBIN CBS3bIBAET (par-
MEHT KOHBIOTaTa ¢ MOJMHYKICOTHIOM. KOHBIOrHpoBaHHBIE TPYIIIEI MOTYT OBITH NPUCOEIMHEHHI K JII000MY OJ1-
HOMY WJIN 0OOMM KOHIIaM TOJIMHYKJICOTH/IAa /WK B JIIOOOM BHYTPEHHEM IOJIOKEHNHU. B HEKOTOpBIX BapHaHTax
OCYIIECTBIICHHS! KOHBIOTUPOBAHHBIE TPYIIIBI IPUCOEANHEHB! K HYKJICO03Hy MOIU(DHUIIMPOBAHHOTO MMOJIHMHYKIICO-
THIA B 2'-TTOJIOKEHNH. B HEKOTOPBIX BapHaHTaX OCYLIECTBIICHHS KOHBIOTUPOBAHHEIE TPYIIIbI, TPUCOSANHEHHBIE
K JJI000MY OJHOMY WJIM OOOMM KOHIIaM ITOJIMHYKJICOTH/IA, SIBIISIOTCS KOHIIEBBIMHU IpyNIaMH. B ompeneneHHbIX
MOJOOHBIX BapHaHTaX OCYIIECTBICHUS KOHBIOTHPOBAHHBIC TPYIITHI WM KOHIEBBIE TPYIIIHI MPUCOCTUHECHBI HA
3'- w/mnm 5'-KOHIE MONMMHYKIEOTHa. B ompeneieHHbIX O00HBIX BapHaHTaX OCYIIECTBICHUS KOHBIOTHUPOBAH-
HBIE TPYNIH! (MJIM KOHIIEBBIE TPYIIIBI) MPUCOCTUHEHB Ha 3'-KOHIE MOIMHYKICOTHIa. B HEKOTOPBIX BapHaHTax
OCYILIECTBIICHUSI KOHBIOTHPOBAHHBIE TPYIIIHI IPUCOSIMHEHBI BO3JIe 3'-KOHIA MOJMHYKICOTHAA. B HEKOTOpPHIX
BapHaHTaX OCYIICCTBIICHHS KOHBIOTHPOBAHHBIC TPYIIH! (WIM KOHIIEBBIE TPYIIHI) MPHUCOSAWHEHBI Ha 5'-KOHIIE
MOJMHYKJIEOTHAa. B HEKOTOPBIX BapHaHTax OCYLIECTBICHHS KOHBIOTHPOBAHHBIC TPYIIIBI IIPUCOCAMHEHBI BO3IIE
5'-KOHIA TOTUHYKIIEOTHUIA.

B HekoTOpHIX BapmaHTax OCYLIECTBIICHUS! KOHBIOTMPOBAaHHAS/KOHIEBAsI IPYIIA MOJHMHYKICOTHIA COJEp-
KHUT KAII-Tpyminy, ¢pochaTHbil GpparMeHT, 3alIUTHYIO TPYIINY ¥ MOIU(GUIIMPOBAHHBIA I HEMOAN(DHUINPOBAH-
HBII HyK/1eo3u]. B HEKOTOPHIX BapHaHTax OCYLIECTBICHHUS KOHBIOIMPOBaHHAs/KOHIIEBAs IPYIIa BKIIOYACT HH-
TEPKAISATOP, PENopTep, NOINAMHH, ITOJTUaMU, enTH I, yriaesox (Hanpumep, GalNAc), BUTaMUH, NOJIMITUIICHT-
JUKOJIb, THOAGUp, nommddup, donar, munua, docomunua, OnoTwH, GeHasuH, QEHAHTPHUIWH, aHTPAXUHOH,
aJlaMaHTaH, akpuanH, QIIyopeclienH, polaMyH, KyMapuH, Qyopodop ¥ KpacHuTeNb.

B HEKOTOPHIX BapHMaHTaX OCYIIECTBICHHS KOHBIOTMPOBAHHAS/KOHIIEBAs TPYIIa MOJHMHYKICOTHIA COIEp-
JKUT HalleNHWBAIONINA (QparMeHT. B HEKOTOpPHIX BapHaHTaX OCYIIECTBICHHUS HAIEIMBAIOIINI (parMEeHT pacrio-
JIOXKEH Ha 5'-KOHIlE MOJMHYKJICOTHIa. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS HAIENUBAIOMINN (parMeHT
pacrioyioxkeH Ha 3'-KOHIIE MOJIMHYKJICOTHIa. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUs HalleJUBalomMi (par-
MEHT HalleJIUBAET ITOJIMHYKJICOTHI B KOHKPETHOE CYOKJIETOUYHOE PacIioio)KEHHE W/UIIH B KOHKPETHBIM THIT KJIET-
K{ WIN TKaHU. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHHUS HAaLCIUBAIONINNA (ParMEeHT COAEPIKHUT JIMTaH s pe-
HenTopa. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS PELENTOP SBIIETCS CHEHU(PUIECKUM B OTHOILICHUH OMpe/ie-
JICHHOTO THUIIa KJIETOK W/WJIM TKaHed. B HEKOTOpBIX BapnaHTaX OCYIIECTBICHHUS paclio3HaBaHNE HAIEIHBAIOIIETO
¢parmenTa (HanpuMmep, JIMraHa) pelenTopOM OMOCPEaYeT SHAOUNTO3 MOJIUHYKICOTH A, KOHBIOTUPOBAHHOTO C
HAIIeTIMBAIOIINM (pparMeHTOM.

B HEKOTOpHIX BapHaHTaX OCYIIECTBIICHHS HAICTUBAIOMINN (parMeHT HaIleJieH Ha KJIETKY IEeYCHHU (TakxKe
Ha3bIBAEMBIA B JAHHOM JOKYMEHTE TelaTOIHUTOM). B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHHS KIIETKA MEYCHH
MPEICTaBIsIET COOON KIETKY IEeUeHH YeJoBeKa. B HEeKOTOPHIX BapHaHTaX OCYIIECTBICHHS KIIETKa IMEYEeHH KC-
npeccupyer perentop acuaornukonporenra (ASGPr) Ha cBoell KIIeTOUYHOUW TOBEPXHOCTH. B HEKOTOPHIX Bapu-
aHTaX OCYIIECTBIICHUS HAIEIMBAIOINKA (parMeHT mpenctapisier coooi smrana st ASGPr. B HekoTopbIX Ba-
pHaHTax OCYLIECTBICHHS HaLEJUBAOUINN GparMeHT conaepkuT (parment N-anerwiranakrozamuna (GalNAc).
B HEKOTOPBIX BapHaHTaxX OCYILECTBICHHS HalEIUBAIOMNKA (parMeHT couepxkut ot 1 1o 5 ¢pparmentoB GalNAc.
B HekoTOpHIX BapuaHTax OCYLIECTBIICHUS HaleNUBAIOMMK (parMeHT comepxkur 1, 2, 3, 4 nim 5 ¢parMeHTOB
GalNAc. B HekOTOpBIX BapuaHTax OCYIIECTBIICHUS HallEIMBAIOIINI (hparMeHT conepkut 3 ¢pparmenta GalNAc.
B HEeKOTOpBIX BapuaHTaxX OCYIIECTBICHUs HalEIUBArOUIMK GparmeHT coaepxut 3 ¢pparmenra GalNAc B Tpex-
aHTEHHAPHOM pacrojioxkeHnn (TpexanteHHapHbIH GalNAc). B HeKOTOpBIX BapHaHTax OCYILECTBICHHS IOJH-
HYKJICOTHJI COIEPKUT TpexaHTeHHapHbIA GalNAc Ha 5'-KOHIIe MOJIMHYKIICOTHIA.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHUS MONMUHYKICOTHABI COEpKaT CTaOMIM3upoBaHHyIo (ocar-
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HYIO TPyMITy Ha 5'-KoHIe. B HEKOTOPBIX MOMOOHBIX BapHAHTaX OCYIICCTBICHHS COCIUHECHUE MPEICTABISACT CO-
0ot coenuHeHne Ha ocHOBe SSRNAI mim coequHeHue npeacTaBisieT co0oit siRNA, a moIuHYKICOTH I, conep-
JKaIid CTaOUIN3NPOBaHHYIO ocaTHYIO TPYIITy, IPEACTABISIET COO0W aHTUCMBICIOBYIO HUTh COCIUHEHHUS HA
ocHoBe SiRNA. 5'-Konmnesast hochopcoaepxkamas rpymna MOXeT MPEACTaBIATL co0oit 5'-konHIeBoit pocdar (5'-
P), 5'-konneBoit pochoporuoar (5'-PS), 5'-konnenoit pochopomutroar (5'-PS,), 5'-koH1eBoit BunmIdpochoHat
(5'-VP), 5'-konneBoit Mmetmindochonar (MePhos) nimm 5'-nezokcu-5'-C-manonmn. Korga 5'-konneBas gpocdopco-
JieprKalasi TpyIa MpeacTaBiseT coboi 5'-koHmeBor BuaMIpOChoHAT, 5'-VP MoxeT ObITh 5'-E-VP-n3oMepom
(1. e. TpaHc-BuHII(pOChaTOM), 5'-Z-VP-nzomepom (T. e. muc-BuHMIPOCcHATOM) MM HX CMEChio. XOTS Takas
¢ocdarHas Tpynmna MoxeT OBITh IIPUCOEINHEHA JIN00 K aHTUCMBICIOBOMY moiuHykiaeoTHay RNAI, mmbo k an-
TUCMEBICIIOBOMY MONUHYKIeoTuay RNAI, kak mpaBuiio, oHa OyIeT IPUCOSANHEHA K aHTUCMBICIIOBOMY TTOJIMHYK-
neotuny RNAI, TOCKOIBKY OBLIO TIOKa3aHO, YTO ATO YIIyYIIaeT aKTUBHOCTH OINPEICICHHBIX COSAUHCHHUI Ha OC-
HoBe RNAI. Cwm., Hanpumep, Prakash et al., Nucleic Acids Res., 43(6):2993-3011, 2015; Elkayam, et al., Nucleic
Acids Res., 45(6):3528-3536, 2017; Parmar, et al. ChemBioChem, 17(11)985-989; 2016; Harastzi, et al., Nu-
cleic Acids Res., 45(13):7581-7592, 2017. B omnpezeneHHBIX BapHaHTaX OCYLIECTBICHHS CTAOMIM3UpYOLIas
(dhocdart rpymnma npeacrasisier coboit S5'-muknonponuidocdonar. Cm., Hampumep, W0O/2018/027106.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHUS MOJMHYKICOTH KOMIUICMEHTapeH HYKICHHOBOW KHUCIIOTE-
MHUIIIEHHN TI0 BCEH JTMHE TOIMHYKICOTHAA. B ompeneneHHbIX BapHaHTaxX OCYIIECTBICHHUS ITOJINHYKICOTUABI SB-
JISTIOTCSL KOMIUIEMEHTapHBIME Ha 99, 95, 90, 85 mmn 80% B OTHOIIEHWH HYKJICHHOBOH KHCIOTHI-MHUIIEHH. B o11-
pelIeNeHHBIX BapHaHTaX OCYIIECTBICHUS IMOJUHYKICOTHIBI SBIAIOTCS KOMIUIEMEHTAPHBIMH Ha IO MEHBIICH
Mepe 80% B OTHOIICHWH HYKICWHOBOHM KHCJIOTBHI-MHIICHH IO BCEH JIMHE MOJIMHYKICOTHIA W COAEp)KaT 00-
nacth, kotopast Ha 100% WM MONHOCTHIO KOMIUIEMCHTAPHA HYKJICHHOBOMW KHCIIOTE-MHUIICHU. B ompeeieHHbIX
BapUaHTax OCYIIECTBIICHHUS 00JIaCTh IMOJHOM KOMILIEMEHTAPHOCTH UMeeT JHuHy oT 6 1o 20, ot 10 mo 18 mmu ot
18 10 20 HYKJIEMHOBBIX OCHOBAHUH.

B ompeneneHHBIX BapuaHTaX OCYIICCTBICHHS TOJMHYKICOTHIBI COACPIKAT HAICTUBAIOIIYIO O00IaCTh,
KOMIUICMCHTapHYI0 HYKJICHHOBOH KHCJIOTC-MUIIICHH. B OmNpeneieHHBIX BapHaHTaX OCYIICCTBICHUS HAICITH-
BaroIIas 00J1acTh COJEPIKUT WIIM COCTOUT M3 TI0 MEHBIIICH Mepe 8, 1o MeHbIIer Mepe 9, mo MeHbIei mepe 10,
Mo MeHbIei mepe 11, mo menbpmeit Mmepe 12, mo menbpmeii Mepe 13, mo MeHbel Mepe 14, Mo MeHbIEH Mepe
15, mo menbmeii Mepe 16, mo MenbIeit Mepe 17, mo MeHbIeH Mepe 18, mo MenbIIel Mepe 19, mo MeHbpmel Me-
pe 20, mo MeHbIIeH Mepe 21, o MeHbIIel Mepe 22, Mo MEHbIeH Mepe 23, TI0 MeHbIIeH Mepe 25 HiTh 10 MEHb-
el Mepe 25 CMeXHBIX HYKJICOTHIOB. B ompeneneHHBIX BapuaHTaxX OCYIIECTBICHHS HaIlelMBaroIias 00JIacTh
cocrasisieT 70%, 80%, 85%, 90%, 95% HyKI€03UI0B OJIUHYKICOTHAA. B onpeaeeHHBIX BapuaHTax OCYyIIecT-
BJICHHUS HAIICITUBAIOIIAs 00JacTh COCTABJISICT BCE HYKIICO3HUIBI MOJIMHYKICOTHAA. B OmpenencHHBIX BapHaHTaX
OCYILICCTBIICHHS HALICIUBAIOIIasi 00JIACTh MOJNIMHYKIICOTHAA MeHee yeM Ha 99%, 95%, 90%, 85% wumu 80% xoMm-
TUIEMEHTApHA HYKJICHHOBOW KHCIIOTC-MUILNCHH. B ompeneneHHbIX BapHaHTaX OCYIICCTBICHHS HAICTHBAIOIIAS
o0nacth monmHykKIeotuaa Ha 100% KoMIUIeMeHTapHA HYKIICHHOBOW KHCIIOTE-MHIIICHH.

B ompeneneHHBIX BapHaHTax OCYIICCTBICHUS COCTUHCHUS Ha ocHOBe RNAI comepkar CMBICIIOBOH MOJTH-
Hykieotus RNAI. B Takux BapuaHTax oCyIIecTBICHHS CMBICIOBON HonnHykieotus RNAI conepXuT aHTHCMBI-
CJIOBYIO 00JIaCTh THOpHUIN3AIINY, KOMIJIEMEHTAPHYIO aHTUCMBICIIOBOMY MOJIMHYKJIeoTHay RNAI. B onpenenen-
HBIX BapHaHTaX OCYIIECTBIICHHUA aHTHCMBICIOBAs 00JIaCTh THOPHUIM3AINN COICPIKUT FIIM COCTOUT U3 TI0 MEHb-
me mepe 8, mo MeHbIIe Mepe 9, mo MeHsIinei mepe 10, mo menbmeid mepe 11, mo mMeHbmIel mepe 12, mo
MeHbIe Mepe 13, mo MeHbIel mepe 14, mo MeHbIel Mepe 15, mo MeHbiel Mepe 16, mo MeHbIIelH Mepe 17,
1Mo MeHbIIei Mepe 18, mo menbpmeit Mmepe 19, mo menpmeii mepe 20, Mo MeHbIeH Mepe 21, Mo MeHbIel Mepe
22, no MeHblIed Mepe 23, Mo MeHbLIeH Mepe 25 Ui 1o MEeHbIIeH Mepe 25 cMexXHBIX HYyKIeoTHa0B. B onpene-
JICHHBIX BapUAHTaX OCYIICCTBICHUS aHTHCMBICIOBAs 00JIacTh rudpuau3aruu cocrasistet 70%, 80%, 85%, 90%,
95% HyKJICO3UIOB CMBICIOBOTO TonuHyKIeotnaa RNAi. B onpenencHHBIX BapHaHTaX OCYIICCTBICHUS aHTH-
CMBICIIOBas 00JIACTh THOPUIN3ALNHN COCTABISACT BCE HYKICO3UABI CMBICIIOBOTO ToiuHyKiIeoTHaa RNAI. B ompe-
JICIICHHBIX BapHaHTaX OCYIICCTBICHUS aHTUCMBICIOBAs OOJIACTh THOPUIN3AIUN CMBICIOBOTO TOJIHHYKJICOTHIA
RNAI siBrisieTcst Ha o MeHbieit mepe 99%, 95%, 90%, 85% wmu 80% KOMIUIEMEHTAPHON aHTUCMEBICIIOBOMY
nonuayKiIeoTHay RNAI. B onmpeneneHHBIX BapraHTaX OCYIIECTBICHUS aHTHCMBICIOBAs 001acTh THOpUAN3AINN
cMBIcioBoro onuronykieotuna RNAI aenserca va 100% KoMIieMeHTapHONH aHTHCMBICTIOBOMY MOJHMHYKICOTH-
ny RNAI.

T'ubpuan3upytomas 0071acTh CMBICTIOBOTO TOMMHYKIeoTHAa RNAI THOpHIN3YeTCS ¢ aHTHUCMBICIIOBBIM TI0-
muaykieoTioM RNAI ¢ o6pa3oBaHueM obacTu qyriekca. B onmpeneneHHbIX BApuaHTaxX OCYIIECTBICHUS TaKast
o0acTe AyIuiekca COCTOHWT W3 7 THOPHAM3O0BAHHBEIX Map HYKJICO3UZOB (OIHA M3 KaXKHAOW Maphl HAXOOUTCS Ha
AHTHCMBICIOBOM monuHykieotune RNAI, a mpyras u3 Kax ol mapsl HAaXOIUTCS HAa CMBICIIOBOM MOJMHYKIICOTH-
ne RNAI). B onpezneneHHbIX BapraHTaX OCYIIECTBICHHS 00JIacTh AYyIJIeKca COJACPIKUT 110 MEHbIIei Mepe 8, 1o
MeHblIeH Mepe 9, o menbmei Mepe 10, mo MeHsIeit Mepe 11, mo meHsiiel mepe 12, mo MenbiIel Mepe 13, o
MeHblIeH mepe 14, mo MeHbieit Mepe 15, o meHbIelt Mepe 16, mo mensmel mepe 17, mo MeHbmel Mepe 18,
no MeHslei mepe 19, no mensmel mepe 20, o MeHslIel Mepe 21, mo MeHbIell Mepe 22, Mo MeHbIIEH Mepe
23, mo MeHbIIeH Mepe 25 WM 10 MeHbIIei Mepe 25 ruOpuaAn30BaHHbIX Map. B omnpeneneHHbIX BapHaHTax oCy-
MIECTBIICHUST KOKABIH HYKJICO3H] aHTHCMBICIIOBOTO TonuHykiIeoTrna RNAI capeH B o06nactu ayriekca (T. e.
aHTUCMBICIOBOH monuHyKIeoTH RNA1 He UMeeT HyKJI€03UI0B BRICTYIAIONINX KOHIIOB). B onpeneneHHBIX Ba-
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pHaHTax OCYIIECTBJIECHHsS aHTHCMBICIOBOW nonuHykieotus RNAI conep)XuT HecriapeHHbIE HYKJIEOo3HIbl Ha 3'-
KOHIIE W/MiH 5'-KOHIe (HyKJICO3HABI BHICTYINAIOIINX KOHIIOB). B ompeneneHHbIX BapraHTax OCYIIECTBIICHUS Ka-
JKIBIA HYKJIEO3H]T CMBICTIOBOTO MOJIMHYKIeoTHaa RNAI1 criapeH B 00sacTu ayruiekca (T. €. CMBICIOBOH TOJUHYK-
neotrx RNAi He mMeeT HYKICO3HWIOB BBHICTYMAIOMNX KOHIIOB). B ompenerieHHBIX BapHaHTaX OCYIIECTBICHHS
CMBICITOBOM MOJMUHYKICOTHIT RNAI1 cofepuT HeclapeHHbIe HYKJICO3U 6 Ha 3'-KOHIIEe W/WiH 5'-KoHIle (HyKJIeo-
3UIBI BBICTYHAIONINX KOHIIOB). B ompeneneHHBIX BapHaHTax OCYIIECTBICHUS TYIJICKCHI, 00pa30BaHHBIC aHTH-
CMBICIIOBBIM TOJMHYKICOTHIOM RNAI U cMBICIIOBBIM TIOJMMHYKIEOTHAOM RNAI, HE comepikaT BBICTYHAIOIINX
KOHIIOB Ha OJHOM IJIM 00OMX KOHIaX. Takue KOHIBI Oe3 BBICTYIIOB HA3BIBAIOTCS TYNBIMH. B oIpeneneHHBIX
BapHaHTaX OCYIICCTBICHUS, TJIe€ aHTHUCMBICIOBOHM monuHykieotun RNAI mMeeT HYKICO3HIbl BBICTYIAFOLIUX
KOHIIOB, OJTMH WJIM HECKOJIBKO M3 3THUX HYKJICO3UIOB BBICTYNAIOIIMX KOHLIOB KOMIUIEMEHTAPHBI HYKJICHHOBOH
KHCJIOTC-MUILICHU. B OomnpeiereHHBIX BapHaHTaX OCYIIECTBICHUS, TJIC MOJUHYKICOTHT aHTHCMBICIOBOM RNAI
MMEeT HyKJICO3U bl BHICTYNAIOIINX KOHIIOB, OJIMH WJIM HECKOJIBKO U3 3THX HYKJICO3UIOB BBHICTYIAIOINX KOHIIOB
He KOMIUIEMEHTapHbI HyKJIEMHOBOH KHCIIOTE-MHIICHH.

JlononHUTENbHBIE COSIMHEHHSI.

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS COCAMHEHHE MO HACTOAIMIEMY M300PETEHHIO IS JICUCHUS WIIH
TPEIYIPEXACHU KUPOBOH OOJIE3HN TIEUCHH y CYOBEKTa, HYKAAIOMIETOCS B 3TOM, WM 00ECTIeYeHHsT TOHMKE-
HUs ypoBHsA dkcnpeccuu PSD3 coxepxur siRNA. "Kopotkas uarepdepupyromas PHK", "manas uarepdepu-
pytomas PHK", "PHK st caitnencunra” wim "siRNA" mpenctaBisioT co0oi Kiace CoeIMHSHNH, BKIIIOYAIOITUX
MOJIMHYKJIEOTH I KoMIuieMeHTapHoi PHK, rubpuan3oBannbie Ipyr ¢ APYroM, KKABIA U3 KOTOPBIX COMEPIKHUT
MpUOIM3UTENEHO OT 15 mo mpubnusutenbHo 30 cBs3aHHBIX HyKieo3unoB. siPHK ¢yHkmmonupyer in vivo B
pamkax iyt PHK-unTepdepennum (RNAI) u gelicTByer, o MEHbIIEH Mepe 4acTH4HO, ¢ nomouipio RISC nmm
Ago2, mpensTCTBYSI SKCIPECCUH CHEeUU(PHUIECKNX T€HOB ¢ KOMIUIEMEHTAPHBIMU HYKJICOTHIHBIMH TIOCIIEI0Ba-
TeNBHOCTAMU TyTeM jaerpanamuu MPHK mocie TpaHCKpHIIMK, TeM caMbIM MpeAoTBpalas TpaHcsnuo. Cm.,
Hanpumep, Dana et al., Int J Biomed Sci 13(2), 48-57 (2017), Whitehead et al., Ann Rev Chem Biomol Eng 2,
77-96 (2011), Filipowicz et al., Curr Opin Struct Biol 15, 331-341, (2005).

B HEKOTOpBIX BapruaHTaxX OCYIIECTBICHUS COeTUHEHUE TpeicTaBisieT coboii sSiRNA, cmocobnyro rudpuan-
30BaThCs ¢ HYKJIEHHOBOW KHCIIOTOH, Koampyromieh 0enok PSD3, u cmocoOHyr0 MOIaBIsATh SKCIPECCHIO Oelka
PSD3. B HexoTOpBIX BapraHTax ocymiecTBieHUs SIRNA cofepUT HYKJICOTHIHYIO MOCIEI0BATEILHOCT, KOTO-
past Ha o MmeHbIIel Mmepe 50%, mo meHbIIel Mepe 55%, o menbmiel Mepe 60%, o MeHbmeH Mepe 65%, 1o
MeHbeir mepe 70%, o MeHpmei Mepe 75%, no menpmei Mepe 80%, o menbmel Mepe 85%, Mo MeHbIIEH
Mmepe 90%, mo MeHsmeit mepe 95% wm npubmmsurensao 100% KoMIIeMeHTapHa YYacTKy MOCIEI0BATEIbHO-
CTH HYKJICMHOBOM KHMCJIOTHI PaBHOM JUTMHEL, Koaupyronier 6enok PSD3. B HeKoTOphIX BapuaHTax OCYyIIECTBIIE-
HUs SIRNA cofepXHT HYKICOTHIHYIO TOCIIeI0BaTeILHOCTh, KOTOpast Ha 1Mo MeHsblueil Mepe 90%, Mo MeHbIIeH
Mepe 91%, no mensbieit mepe 92%, no menbueit mepe 93%, no MenplIeil Mepe 94%, no MeHbIIel Mepe 95%,
1o MeHsbIIei Mepe 96%, o menbieit Mmepe 97%, no Menpmel Mepe 98%, mo MeHbmeH Mepe 99% nnm npubIK-
sutenbHO 100% KOMIUIEMEHTapHa yJacTKy I0CIIeI0BAaTeIbHOCTH paBHOM JUIMHBI, Koaupylomeii oenok PSD3. B
HEKOTOPBIX BapHaHTax ocyniecTBIeHHs SIRNA coIepKuT HyKJICOTHIIHYIO MTOCIIEA0BATEIILHOCTD, KOTOpas Ha T10
MeHbIIeH Mepe mo MeHbInel Mepe 50%, mo mMeHsinel Mepe 55%, mo meHsinelr Mepe 60%, Mo MeHbIIEH Mepe
65%, mo MenswIeir mepe 70%, mo MeHbIed Mepe 75%, mo menbmeir Mepe 80%, mo MeHbIIeld mepe 85%, mo
MeHbmei Mmepe 90%, o Menpmei Mepe 91%, no menpmei Mepe 92%, o menbme Mepe 93%, Mo MeHbIIEH
Mmepe 94%, o mensmeit Mepe 95%, mo mensIel Mepe 96%, mo Menbmel Mepe 97%, mo MeHbIeH Mepe 98%,
mo MeHbIneil mepe 99% nm npubmusuTensHo 100% KOMIIEeMEeHTapHA y4acTKy paBHOW JTHMHBI JIFOOOH M3 TO-
caenoBatensHoctu nmoa SEQ ID NO: 2-18.

B HexoTOpHIX BapuaHTaxX OCYLIECTBJICHHS COEAWHEHHUE 10 HACTOSILEMY H300pPETEHHIO JUISl JEUESHUS WM
HpEeAYNPEXICHNS )KUPOBOIT OOJIE3HH MEUCHN y CYOBEKTa, HY)KAAIOIIErocs B 3TOM, MM O0OCCIeUeHNUs TTIOHMKe-
HUs ypoBHs skcnpeccud PSD3 conepxur miRNA. "microRNA" mim "miRNA" npexacrasnsier co6oi oxHOHUTE-
Boii PHK-monmuykneotnn anuHoN npuOiamsutenbHo oT 15 mo npubmusurensHo 30 HYKICOTHOOB, KOTOPBIHA
¢yHkIHoHMpyeT in vivo npu cainencuare PHK u mocTTpaHCKpHUIIIMOHHON PEryNsIUM SKCHPECCHH TEHOB.
miRNA pyHKIIHOHHpPYET OCPEICTBOM CIIAPUBAHUS OCHOBAHUH C MOCIEI0BATEIEHOCTSIMH, KOMIUIEMEHTAPHBIMHA
MPHK. B pesymnbrare ciapuBanus ocHoBanuii miRNA MPHK "nonsepraercs caitiieHCHHTY" ITOCPEICTBOM OJTHO-
T0 WJIA HECKOJBKHUX M3 cienyronux mnporeccoB: (1) pacmeruienns e MPHK Ha nBe wactu; (2) necrabmimza-
muu MPHK 3a cuet ykopouenus ee momm(A)-xBocta u (3) menee ddpdextuBHON Tpancassuun MPHK. miRNA
cxonnbl ¢ SiRNA, onmmcanHBIMA B JaHHOM JJOKYMEHTE, 3a UCKITIOYeHHEM TOTo, 4TO MiRNA 00bIIHO POUCXOAUT
n3 obnacreit PHK, koTopsie ckiaapiBaloTcs ApyT ¢ APYroM ¢ 0Opa3oBaHWEM IIMMICYHBIX CTPYKTYp, TOTAA KaK
siRNA npoucxoant u3 6onee aauHHbIX obnacteit neyxauteBoir PHK. Cum., nanpumep, Filipowicz et al., Curr
Opin Struct Biol 15, 331-341, (2005), van Rooij et al., J Clin Invest 117, 2369-2376 (2007) u MacFarlane et al.,
Curr Genomics 11(7), 537-561 (2010).

B HekoTophIX BapuaHTaX OCYIIECTBIICHUS COeAMHEHHUE mpeacTaBisieT coboil miRNA, ciocoOHyto rubpu-
JIN30BAThCS C HYKJICHHOBOM KHUCIOTOH, Koaupyromeit 6enok PSD3, u criocoOHy0 MOJaBIATE SKCIPECCHIO OeITKa
PSD3. B HekoTopbIX BapuaHTax ocymiecTBieHus miRNA colepXUT HYKJICOTHIHYIO MOCIEA0BATENEHOCTD, KO-
Topas Ha 1o MeHbIei mepe 50%, mo MeHbmel Mepe 55%, mo menbiel mepe 60%, mo MeHsIel Mepe 65%, 1o
Menbei Mmepe 70%, mo MeHpmer Mepe 75%, no menpmei Mepe 80%, o meHbmel Mepe 85%, Mo MeHbIIEH
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mepe 90%, o mensiei Mepe 95% nm npudimsurensHo 100% KoMIIeMeHTapHa y4acTKy MOCIEA0BaTeIbHO-
CTH HYKJICMHOBOM KHMCJIOTHI PaBHOM JUTMHEL, Koaupyroniei 6enok PSD3. B HeKoTOphIX BapuaHTax OCYyIIECTBIIE-
U MiRNA comepXuT HyKICOTHIHYIO ITOCIEeI0BAaTEILHOCTh, KOTOpas Ha 1Mo MeHbiIe Mepe 90%, mo MeHbIIeH
Mmepe 91%, mo mensmeit Mmepe 92%, mo meHsIel Mmepe 93%, mo menbmel Mepe 94%, mo meHbIe Mepe 95%,
1o MeHbIei Mepe 96%, mo mensmiel Mepe 97%, mo MeHbei Mmepe 98%, mo menbmel Mepe 99% win npudIH-
surenbHO 100% KOMIUIEMEHTapHa Y9acTKy HOCIE0BAaTeIFHOCTH PaBHOM JIHMHEI, Kogupyromeii 6enok PSD3. B
HEKOTOPBIX BapHaHTax ocymecTBiIeHns miRNA coaepKuT HyKICOTHAHYIO ITOCIEA0BATEIFHOCTD, KOTOPas Ha 110
MeHbIIeH Mepe mo MeHbInel Mepe 50%, mo MeHsinel Mepe 55%, mo meHsielt Mepe 60%, Mo MeHbIIEH Mepe
65%, no mensbleit mepe 70%, mo MeHblIeilt Mmepe 75%, no menblei Mepe 80%, mo menwuiel mepe 85%, mo
Menbleil Mepe 90%, no mensmeit Mepe 91%, no mensmeit Mepe 92%, o menslei Mepe 93%, o MeHblIeH
Mepe 94%, no mensbiei mepe 95%, no menbueit mepe 96%, o MenblIel Mepe 97%, no MeHbIel Mepe 98%,
1o MeHsIuei Mepe 99% wnun npudamsurensHo 100% KoMIUIEMeHTapHa y4acTKy paBHOW JUIMHBI JIFOOOH n3 mo-
caenoBatensHoctu nmoa SEQ ID NO: 2-18.

Kierkn u cyOBEKTEHI.

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS COCIMHEHNE M0 HACTOSIIEMY H300PETEHUIO BBOIAT CyObeKTy. B
HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS COCIWHEHHE II0 HACTOAIIEMY H300PETCHHIO BBOIAT B KJIETKY W/WIIA
TKaHb. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS COSAMHEHNE BBOIAT B KJIIETKY W/WJIM TKaHB in Vvitro, HarmpuMep,
B IDTAHIIET IS KyJbTHBHPOBAHUS KJICTOK FUIM TKaHEH. B HEKOTOPHIX BapHaHTaX OCYIIECTBIICHUS KJIETKa Ipe-
CTaBISAET cOOO0I KIIETKY IIEUCHH, T. €. TEMAaTOUT. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS KIETKA IPEACTaBIIA-
eT co00if TernaToUT YeI0BEKa, TeTaTOIUT KIBOTHOTO HITH HEMTAPEHXUMATO3HYIO KIETKY.

B HekoTOphIX BapmaHTax OCYIIECTBJIECHUsI COSANHEHHE BBOJIT B KJIETKY M/WIIM TKaHb in Vivo, Harpumep,
cyOBeKTa. B HEKOTOPHIX BapuaHTaX OCYLIECTBJICHHS CYOBEKT SIBISICTCS CyOBEKTOM-YEJIOBEKOM. B HEKOTOpBIX
BapUaHTaX OCYLIECTBIICHUS CYOBEKT SIBISETCS CyObEKTOM-)KMBOTHBIM. B HEKOTOPHIX BapHaHTaX OCYIIECTBIIC-
HUS KMBOTHOE SIBJISICTCS] )KUBOTHOI MOJIENIBIO, HalpUMep, MOAeNbio 3aboneBanust. Hampumep, cyObekToM Mo-
JKeT OBITh YeNIOBEK, KpbIca, CO0aka, MBIIIb, 00€3bsHa, KOIIKA WU KPOJIUK.

3aboneBaHNs U COCTOSHHUS.

B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUSA Y CyObEKTa NMEeTCs KUPOBast O0JIE3HB MEYeHH WIN OH TIOABEp-
JKeH pucky ee passutusi. NAFLD ompenenseTcs o HaIMYUIO HAKOIUICHHS JKUpa B TIEUEHH, MpeBhIIIaonee 5%
M0 BECy, IPH OTCYTCTBHH 3HAYUTEIHLHOTO YIOTPEOJICHHS ANKOTONS, IpUeMa CTEaTOTeHHOTO JIEKapCTBEHHOTO
mperapaTa Win HacieacTBeHHoro 3aboneBanus (Kotronen et al., Arterioscler Thromb. Vasc. Biol. 2008, 28: 27-
38). NAFLD oxBaThIBaeT IeJbIid CIIEKTp 3a00JIeBaHUN MEYCHH OT KHUPOBOW NETeHEepaIluu A0 HEaJIKOTOJILHOTO
creatorenatura (NASH) n nmpposa. Heankoronensiit creartorenarut (NASH) npencrasnsier coboit NAFLD c
HaJIMYMeM NPU3HAKOB BOCHAJICHUS W MOBpeXaeHus nedeHu. [ucronornueckn NASH ompexnensercs mo Hanu-
YHI0 MaKpOBE3UKYJSIPHOTO CTEaTO3a, reNaTOLEIUIIONIIPHOrO OAJUIOHNPOBAHUS U JIOOYIIAPHBIX BOCTIAINTEIBHBIX
uHpuneTpaToB (Sanyal, Hepatol. Res. 2011. 41: 670-4). ITo ouenkam NASH 3atparusaer 2-3% o01eii ymcieH-
HOCTH HacelleHHs1. [Ipn Hamuyuy Apyrux naTojoruid, TaKMX Kak 0)KUPEHHE WM JUa0eT, IPOTrHO3UpyeMast 4acTo-
Ta BCTPEUaEMOCTH Bo3pacTtaeT 10 7% u 62% coorBercTBeHHO (Hashimoto et al., J. Gastroenterol. 2011. 46(1):
63-69).

Kuposast 60JIe3Hb IEYCHN MOXKET MIPELYCMATPUBATD YBEINICHHE OJHOTO WM HECKOJIBKUX U3 CONEPKAHUS
BHYTPHUKJIETOYHOTO JKHpa, Beca MEYEHH, COACPKAHMSA TPUTIHIICPHIOB B MEYEHHU, HUPKYIHPYIOUNIEH B IUIa3Me
KpoBH amaHuHamMuHOTpaHchepassl (ALT), komrareHa nmedenu lal u comepkanusi TUNUAOB. JledeHHe KUPOBOM
00J1e3HN TICYCHN MOJKET OBITH JOTIONHUTEIHHO OCJIOXKHEHO M3-3a JIGKAPCTBEHHBIX CPEICTB U JICUCHHS KHUPO-
BOM OOJIC3HM TEUCHH, HAIPUMED, JEKapCTBEHHBIX cpeacTB MpoTiB NASH, koTopble B KITMHUYECKOH pa3padoTKe
BBI3BIBAIOT TOBBIIICHUE XOJIeCTepUHA, B yacTHOCTH LDL-xonecteprHa, KOTOPBIH SBISETCS U3BECTHBIM (DaKToO-
POM pHCKa Pa3BUTHS CEPICUYHO-COCYIUCTHIX 3a00IEBaHHH.

B HEKOTOpBIX BapHaHTaX OCYLIECTBICHHS B HACTOSIIEM N300pETEHUH MPEAYCMOTPEH CIIOCO0 JICUCHUS HITH
HpeAYNPEXICHNS KUPOBOH OOJIE3HH IEUCHH Y CyOBEKTa, HYXK/IAIOIIETroCsl B 3TOM, IIPU 3TOM CIIOCO0 BKIIIOYAET
BBE/ICHHE COCIMHEHUS, COIEPIKAILETo MOIMHYKICOTH I, 3(QEKTUBHBIH B OTHOIIEHHH MOHIKEHUS YPOBHSI JKC-
npeccun PSD3 y cyObekTa, HanpuMep, MOJMHYKICOTH T, TIPESTYCMOTPESHHBIA B HACTOSIIEM JOKyMeHTe. B Heko-
TOPBIX BapHaHTaX OCYIIECTBICHHUA y CYOBEKTa IO HACTOAIIEMY M300PETCHHUIO, HYKIAIOMIETOCS B JICYCHUH WM
TPEaYIPEXICHUH KUPOBOH OOJE3HN MEUYEHHU, UMEETCS OJHO WJIM HECKOJIBKO M3 HEaJKOTOJIHHOM >KHPOBOH 00-
ne3nn niedenn (NAFLD), neankoromsHoro crearoremnatuta (NASH) (UppoTHYECKOTO W HEIUPPOTHIECKOTO
NASH), renatouemronspHoi kapuuHoMbl (HCC) u/unm ¢pudpo3a medeHn. B HEKOTOPHIX BapuaHTaX OCYIIECTB-
JIeHHs1 y CyOBeKTa 10 HACTOSIIEMYy M300peTEeHHUI0, HYKAAIOMIEToCs B JICUSHUH WX MPEAYIPEKICHUN KUPOBOH
00JIC3HH TIeUeHH, UMEETCsl AJIKOTOJIbHAS JKUpoBast Oone3Hb nedenu (AFLD) uian ankoroibHBIN cTeaTorenaTut
(ASH) (umpporryecknii 1 HeuuppoTnieckuii ASH). B HekoTOpBIX BapmaHTax OCYIIECTBICHUS Yy cyObeKTa I10
HaCTOSIIEMY U300pETEHHIO, HYKJAIOLIEToCs B JICUCHUH I MPEIYIPEKACHIN KUPOBOH OOJIE3HN NEYCHHU, HMe-
eTcsl IOBPEXIICHNE TIeYEeHH, cTearo3, Gudpo3 meueHn, BOCHAJICHUE MEUYEHH, PyOlLeBaHNE WM LUPPO3 MEUYEHH,
NIeYeHOYHAask HEJJOCTATOYHOCTh Y CyObeKTa.

B HEKOTOpPBIX BapHaHTax OCYIIECTBIICHUS CIIOCO0 00eCreYrBacT yMEHbIICHNE OJHOTO MIIM HECKOJIBKHUX M3
COZIEpXKAaHUS BHYTPHKIETOYHOTO JKHPA, MACCHl NIEUCHH, COJCPKAHUS TPUTITHUICPUIOB B NEUCHH, HUPKYIHPYIO-
me B 1ua3Me KpoBU anaHmHaMuHOTpaHcdepassl (ALT), kommarena meueHu lal m conepikaHUs JIMMUAIOB Y
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cyOBeKTa. B HEKOTOpPHIX BapHaHTaX OCYIIECTBIICHHUS KOJIMYECTBO XoyiecTepuHa w/min LDL y cyObekra ymeHb-
IIaeTCsl TIOCNIE BBEACHHS COEIUHEHMS. B HEKOTOPHIX BapHMaHTaX OCYLIECTBICHHS Yy CYOBEKTa IO HACTOSIIEMY
M300pETEHHIO, HYKAAIOIIErocs B JICUCHUHU WM MPEAYNPEKACHIN )KUPOBOH O0JIE3HN TEUCHHU, UMEETCs cepled-
HO-COCyIHCTOE 3a00JI€BaHNe, TaKOe KaK AUCIUNUAEMUS. B onpeneneHHbIX BapHaHTaX OCYIIECTBICHUS 3a0ore-
BaHME TPEJCTABIAET cOOO0N CMEIIaHHYIO TUCIUITNICMHIO. B onpeneneHHbIX BapHaHTaX OCYIECTBICHHS 3a00-
JIeBaHHE IIPECTABIsIET COOOH THIEPXOJIECTEPHHEMHIO. B onpeneneHHbIX BapuaHTax OCYIIECTBICHUs 3a00eBa-
HUE TPEICTABIIAECT COO0H cCeMEeHHYIO THITEPXOJICCTEPHHEMHIO.

B HEeKOTOpBIX BapnaHTaX OCYIIECTBICHHUS B HACTOSAIIEM H300pPETCHUH MIPEAYCMOTPEH CIIOco0 odecrieueH s
MIOHIDKECHUS COJIep KaHHsI BHYTPUKIIETOYHOTO JKMpa B KIIETKE MEYeHU Y cyObeKTa, IPU 3TOM CIoco0 BKIIIOYACT
BBE/ICHHE COCIMHEHUs, COIEPIKAILEro MOIMHYKICOTH I, 3(QEKTUBHBIA B OTHOIIEHHH MOHIKEHUS YPOBHS JKC-
npeccun (PSD3) y cy0bekTa. B HEeKOTOpBIX BapHaHTaxX OCYLIECTBICHHUSI COEIMHEHHE IPEACTaBIseT co0oi mo-
JMHYKJICOTH]I, TIPETyCMOTPEHHBIN B TAHHOM JIOKYMEHTE.

B HEeKkoTOpBIX BapnaHTaX OCYIIECTBICHHUS B HACTOSIIEM H300pETEHUH MIPEAYCMOTPEH CIIocob odecrieueH s
TIOHIDKEHUS YPOBHSI XOJIECTEPHHA Y CYOBEKTa, IIPH 3TOM CIIOCOO BKIIIOUAET BBEACHHE COCAMHEHUS, CoJlepKallie-
TO TIOJMHYKICOTH], 3P PEKTUBHBIN B OTHOIICHNHU TTOHIKEHHUST YpOoBHs dKkcnpeccun PSD3 y cyonekra. B HekoTo-
PBIX BapHAHTaX OCYILIECTBICHHUS COCIUHEHHE MPEICTABIAET COOO0H MOIMHYKICOTH I, IPEIyCMOTPEHHBIH B JaH-
HOM JIOKyMEHTE.

He orpannumBasch KakoW-mub0 KOHKPETHOW Teopuel, koppemsus Mexay PSD3 u sxupoBoil 60s1e3HBIO
TIEYCHH MOKET OBITH CBsi3aHa ¢ aktuBanmei PSD3 dakropa ADP-pubosmmposanus 6 (ARF6). [Tonararot, aro
PSD3 B3aumopeiictByer ¢ ARF6 u aktuBupyeT ero, katanusupys npespamniearne ARF6-GDP B ARF-GTP. ARF6
Yy4YacTBYET BO BHYTPHKJIETOUHOM TPAHCIIOPTE BE3UKYIN U obOiamgaer romonorueid ¢ ARF1, KoTopblii yyacTByeT B
(hopMHpOBaHMH JTUMUAHBIX Kallenb, ¥, TakKUM 00pa3oMm, ARF6 MokeT BHOCHTB BKJIaJ B COJEp)KaHHUE XKUpa B IIe-
YeHH, BJIWSS HA TPAHCHOPT M 00pa3oBaHUE JIMMHUIHBIX Karenb. COOTBETCTBEHHO, B HEKOTOPBIX BapHaHTaX OCy-
IIECTBJICHUS] B HACTOSILEM M300pPETEHHUH TPEIyCMOTPEH CIoco0 oOecreyeHus] CHI)KEHHsT akTHBaluK (hakTopa
ADP-pu6osmmposanus 6 (ARF6), mpu aToMm crioco0 BkIrouaeT MOHMKEHHE YpoBHs okcnpeccun PSD3 y cy0s-
€KTa, BKJIIOYAET BBEACHHE COCIUHEHHS, CONEPIKAIIETO IMOJUHYKICOTH I, 3(QEKTUBHBIN B OTHOIICHUN TTOHIKeE-
HuUs ypoBHs dkcnpeccun (PSD3) y cyObekTa, Tae 6ojee HU3KHN ypoBeHb dkcnpeccuu PSD3 obGecnieunBaeT cHU-
JkeHHYI0 akTuBario ARF6.

WnenTudukaius v JIedeHre CyOromyJIsiiny.

B HEKOTOPHIX BapHaHTAaX OCYIIECTBICHUS CYyOBEKT MO HACTOAIIEMY H300PETEHHIO, MOJIECKALIIN JTEICHHUIO
JKUPOBOH 0OJIE3HU TeUeHH, He UMeeT ayutenbHoro Bapuanta 186T 6enxa PSD3. Kak onmucaHo B HacTosImeM J10-
kymeHTte, PSD3 Obut 00Hapy»keH B KauecTBE MOTEHIMAIEHOW MUIICHHU JUIS JICYEHUS WIIH TPEyTpekICHUS KU~
poBoii Oosie3HH nedeHn Oiarofaps HoBo# maeHTHukanuu Bapuanta L186T PSD3 y ompeneneHHBIX WHANBH-
JYYMOB, 4YTO TIPHBEJIO K MOHM)KEHHIO YaCTOTHI )KUPOBOM OO0JIC3HH NEUYEHH M ITOHMKECHHUIO YPOBHEH XOJIecTeprHa
u LDL-xonectepuna. OnucanHple B TaHHOM JIOKYMEHTE Pe3yJIbTaThl JEMOHCTPUPYIOT, YTO STOT T'€HETHYECKUH
BapUaHT IIPEACTAaBIIET COO0N MyTalMIo ¢ rmoTepeil GyHKIMH, KOTOpasi CHIKaeT akTHBHOCTH Oenka PSD3 B or-
HOIIEHNH oOMeHa ryaHuHa. ONHCaHHBIE B JAHHOM JOKYMEHTE Pe3yJbTaThl TAaKXKe JAEMOHCTPUPYIOT, YTO HaJH-
gue ayiens 186L BbI3bIBaeT 3a0osieBaHue MMeYeHH. TakuM 00pa3oM, OMMCAHHBIE B JAHHOM JIOKYMEHTE JaHHBIC
MO3BOJIAIOT MPEATIOJIOKHUTD, YTO OTpHUIIaTeNbHas peryisius PSD3 moxeT obecrieunBath 3ammuty oT NAFLD.

Amrensable BapuaHTel PSD3 (1. e. 186T u 186L) MoryT obecniednTs MPUMEHUMBIN CITOCOO pa3ImdeHus
CyOTTOMy AN CyOBEKTOB C KUPOBOH OOJE3HBIO TIEUEHH, TMOIXOIAIINX Ui Tepanuu, 00eCIeunBarOMe CHA-
xeHue yposHs PSD3. B HEKOTOpBIX BapHMaHTaxX OCYIIECTBICHHUS B HACTOSIIEM H300pPETEHHH MHPEIyCMOTPEH
CHoco0 MICHTU(PHKALMH CYOIIOMy ISIIUN CyObEKTOB C )KUPOBOH OOJIE3HBIO NEUEHH, ITOIXOISIICH IS Teparuy,
obecrnieunBaroniel cHmkeHne yposHs PSD3, nipu aToM crioco6 BKimo4aeT: (a) JUarHOCTHKY HAJIW4Hs y CyObeKTa
KUpOBOW Ooste3nu nedyenu u (b) ompezneneHue Toro, MeeT JIM CyObeKT amienabHblid Bapuant 186T Gemka PSD3
WM aienbHblid BapuaHt 186L Oenka PSD3; rae ecim cyObekT uMeer ayuienbHbIH BapuanT 186L Genkxa PSD3,
TO TOAXOAAIIEE JICUCHHE BKIIOYACT BBEJCHUE COCAMHEHUS, COAEPIKAIero MOIMHYKICOTHN, d(P(PEKTHBHBIN B
OTHOIICHUY TIOHIXEHUs! YpoBHs 3kcnpeccud PSD3 u rae ecnm cyObekT nMmeet ayutensHbli Bapuant 186T PSD3,
TO JIYEHHE HE BKIIOYAET BBEJCHUE COSAMHEHUsS, COAEPIKAIIETO MOINHYKICOTH I, 3PPEKTUBHBIN B OTHOIICHUN
TIOHIKEHUST YPOBHS 3KCIPECCUH CHIDKCHUS ypOBHS 3kcnpeccuun PSD3, 4ro He moaxoaut. B HEKOTOpPHIX Bapu-
aHTax ocymectBieHuss ctaaus (b) MOKET OBITH OINpejaesieHa IMyTeM TeHOTHIMPOBAHUS AICIHHOTO BapHaHTa
186L min myTem BBIBOAA M3 TEHOTUIIMPOBAHUS TCHETHUECKOTO BAPUAHTA B CHIIBHOM HEPAaBHOBECHOM CLETIIICHUH
C aJIeNIbHBIM BapuanToM 186L.

B HEKOTOpBIX BapHaHTaX OCYLIECTBICHMS B HACTOSILEM H300pPETEHHM IOMOIHHUTENBHO MPEIyCMOTPEH
CroCco0 JieueHHsl CyOBbEKTa ¢ )KUPOBOM OO0JIE3HBIO TIEYCHH, IPU ATOM CHOCO0 BKIIOYAET: (a) OIpenesieHre TOoro,
UMeeT T CyObeKT ayuenbHblil Bapuant 186T Genka PSD3 wim amnensubiil Bapuant 186L 6enkxa PSD3, u (b)
BBE/ICHHE COCIMHEHUS], COIEPIKAILEero MOIUHYKICOTH I, 3 (QEKTUBHBIA B OTHOIIEHHH MOHIKEHUS! YPOBHSI JKC-
npeccun PSD3, Tosbko ecitn cyObekT uMeeT amienbHblid BapuanT 1861 PSD3. B HekoTOpBIX BapHaHTax ocylie-
CTBJICHUS cTaus (a) MOXET OBITh ONpeiesieHa MyTeM IT'eHOTHITNPOBAaHUsS ajljieNIbHOro BapuaHnTa 186L wmu myrem
BBIBOJIa M3 TEHOTHITUPOBAHMS ICHETHYECKOTO BapHaHTa B CHJILHOM HEPaBHOBECHOM CIEIUICHHH C aJUICIIEHBIM
BapuanToMm 186L.
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Ipenynpexnenue.

B HEKOTOpBIX BapHaHTaX OCYIICCTBICHUS B HACTOSIICM H300PETCHUU IIPEAYCMOTPEH CIIOCO0 JICUCHHUS WK
TPEAYIPEXKACHU KUPOBOH OOJIC3HN MMEYCHH Y HY)KIAIOIIErocs B 3TOM CyOBEKTa, BKIIIOYAIOIINI BBEJICHHIE CO-
eAMHEHMS, CO/IePIKaIero MOIMHYKICOTH T, YPPEKTHBHBIA B OTHOIICHUN MTOHMKEHUS YPOBHS IKCIIPECCHU Oeka
3, conmepikaniero qomeH TuiekctpuHa u Sec7 (PSD3), y cyonsekra. Tepmun "npenynpexaenue” win "mpeaymnpe-
JKIaTh", IPUMEHSAEMBIN B TaHHOM IOKYMEHTE, IpEIHA3HAYCH I CTATHCTUYECKOTO YIyUIICHUS BEPOSTHOCTH
TOTO, 9TO CyOBEKT UMeeT 0oJiee BRICOKHI PUCK Pa3BUTHS KUPOBOH 00sIe3HU TiedeHr. Takum 00pa3oM, BBEJCHHE
coenuHeHUs, () ()EKTUBHOTO B OTHOIICHWH TIOHWXEHHs YpOBHS 3kcmpeccund PSD3, moxeT ObITh oOecriedeHo
CyOBEKTY JI0 Havaja pa3BHUTHUS KHPOBOI OOJIE3HU MMEYCHU. B HEKOTOPHIX BapHaHTaX OCYMICCTBICHUS CYOBEKT C
0oJiee BHICOKMM PHCKOM pa3BUTHS )KHPOBOH OOJIE3HH NEUEHH MMeeT aJuleibHbIli BapuanT 186L Oemka PSD3.
Takum 00pa3oM, B HEKOTOPBIX BapHaHTaX OCYIICCTBICHHS HACTOSAIICe N300PETCHUE HAMIPABICHO HA MpEIyIpe-
JKJICHHE JKUPOBOHW OOJIE3HM TEUYEHH y CcyObeKTa, UMEIOIIEro awieibHbld BapuaHT 186L PSD3, Bxiouatoree
BBCJICHUC CYOBCKTY COCIMHCHUS, COJCPXKAMICTO MOJUHYKICOTH, d()()EKTUBHBIA B OTHOIICHUHM MOHWKCHUS
ypoBHs dKkctipeccun PSD3.

Bce ccpuikm, muTHpyeMBle B JaHHOM JOKYMEHTE, B TOM YHCIIE IATEHTHI, 3asBKH Ha MATCHTHI, CTAThH,
Y49e0HHKH U T. 1., U CCBUIKH, IUTHPYEMbIE B TaHHOM JOKYMEHTE, 10 TOH CTEIIEHH, B KOTOPOW OHM YK€ HE SBIISI-
FOTCSI TAKOBBIMH, BKJTFOUECHBI B TaHHBII JOKYMEHT MOCPEICTBOM CCBUIKH BO BCEH CBOEH ITOITHOTE.

HeorpannunBaroree pacKphITHE U BKIIOYEHHE TIOCPEICTBOM CCHUTKH.

XO0TA HEKOTOpBIE COCIMHEHHNsS, KOMIO3HUIIMN U CIIOCOOBI, ONMCAaHHBIE B JTaHHOM JOKyMEHTE, OBLIH KOH-
KPETHO OIMCAHBI B COOTBETCTBHH C OIpPECICHHBIMI BapUaHTaMHU OCYIIECTBICHUS, HIDKECIIEAYIOMNE TPUMEPHI
CIIy’)KaT TOJBKO JJISl WLTIOCTPAIIMHM COCAWHCHHMN, ONMCAHHBIX B JAHHOM JIOKYMEHTE, M HE MOJPa3yMEBAIOT HX
orpannueHue. Kaxplii U3 MUTEpaTypHBIX UCTOYHUKOB, HOMepa jgoctyna B GenBank u T. 1., yka3aHHBIN B Ha-
CTOsIICH 3asBKE, BKIIIOUCH B JAHHBINA JOKYMEHT IIOCPEACTBOM CCHUIKH BO BCEH CBOCH IOJHOTE.

HecmoTtps Ha TO, 4TO B mepeyHE MOCIE0BATEIILHOCTEH, TIpHUIaraeMoM K TaHHOH MoJaBacMOM 3asiBKe, Ka-
JKJIasl MOCIICIOBATEIBHOCT B COOTBETCTBHHU C YCTaHOBICHHBIMY TPeOOBaHUAMU UAcHTHpHIHpoBaHa kak "PHK"
6o kak "JIHK", B MeHCTBUTEIBHOCTH 3TH MOCIEA0BATEILHOCTH MOTYT OBITh MOAU(PHUITMPOBAHBI C MOMOIIBIO
000 KOMOMHAINY XUMUYeCKUX Moaudukamnuii. CrienuanicT B TaHHOW 00JacTH TEXHUKH JIETKO TOWMET, 9TO
Takoe obo3Hauenne, kak "PHK" wmu "JIHK", nns onmucanus MoauduIupoBaHHBIX OJUTOHYKIICOTHIIOB B OTIpEc-
JICHHBIX CITy9asX SBISETCS MPOW3BOJIBHBIM. HampuMmep, HOIMHYKIICOTHA, COICPIKAIINA HYKICO3HI, COmepKa-
i 2'-OH-caxapHslii pparMeHT ¥ THMHHOBOE OCHOBaHHE, MOXeET ObITh omnrcaH kak JIHK, umerommas monudu-
nupoBaHHbIi caxap (2'-OH na mecte ognoro 2'-H B JIHK), mmn kak PHK, nMetomas MmoaudummpoBaHHOE OCHO-
BaHMe (TUMHH (METHJIMPOBaHHBIN ypauwi) Ha Mecte ypauwia B PHK). CooTBeTcTBEHHO, 1Opa3yMeBaeTcs, 4To
MOCJIEIOBATEIEHOCTH HYKJICHHOBBIX KHCJIOT, IPETyCMOTPCHHBIC B JTAHHOM JOKYMEHTE, B TOM YHCIie 0e3 orpa-
HUYCHUS TPUBEACHHBIC B IEPEYHE MOCIIEI0BATEIIFHOCTEH, OXBATHIBAIOT HYKJICHHOBBIC KUCIIOTHI, COACPIKAIINE
M00y10 KOMOMHANWIO U3 TMPUPOAHBEIX min MoxuduuuposaHaeix PHK w/nmm IHK, B ToM uncne 6e3 orpannye-
HUS TAaKUE HYKICUHOBBIC KUCIOTHI C MOIU(DUIIMPOBAHHBIMU HYKIICHHOBBIMUA OCHOBaHUSIMH. B KadecTBe mOMOI-
HUTEIBHOTO NMpUMeEpa U 0e3 OTpaHuICHUS, MONUHYKICOTH I, KOTOPBIA UMEET MOCIICAOBATEIFHOCTh HYKICHHOBBIX
ocHoBanuii "ATCGATCG", oxBaTbIBaeT JIIOObIE COSTUHEHHS, MMEIOIINE TaKyIO MOCIEA0BATEIHLHOCTh HYKIICH-
HOBBIX OCHOBaHUI{, HE3aBHUCHMO OT TOTO, SIBIITIOTCS JTH OHU MOAWU(HUIIMPOBAHHBIMU WM HEMOAN(UIINPOBAHHBI-
MH, B TOM 4Hcie 0e3 OTpaHHYeHUs TaKue COeIMHEHNs, KOTophle coaepkaT ocHoBanus PHK, Takme kak coemm-
HeHus, uMmeronue nocieaoparenbHocTh "TAUCGAUCG", u coequHeHns, HMEIOIIHEe HeCKOJIbKo ocHoBaHMi JIHK
1 Heckonbko ocHoBaHui PHK, Takue xak "AUCGATCG", a Takxke COeTUHEHHS, UMEIOIINE APyTrrue MOIUDHIIN-
POBaHHBIE HYKIEHHOBBIE ocHOBaHwMs, Takue kak "AT"CGAUCG," rae "C ykassiBaeT Ha IMTO3HHOBOE OCHOBA-
HUE, COJCpIKAICe METHIBHYIO TPYIIIY B 5-TI0J0KESHUH.

HexoTtopbie coemuHeHNUs, OMUCAHHBIC B JAHHOM JOKYMEHTE (HarmpuMep, MOIUGHUIIMPOBAHHBIC OJUTOHYK-
JICOTH]IBI), IMCIOT OJTUH FJIM HECKOJIbKO AaCHMMETPUYHBIX IICHTPOB U TIOATOMY 00pa3yIoT SHAHTHOMEPHI, THACTE-
pEOMEpHI U IPYTUE CTEPEOU30MEPHBIC KOHPUTYPAITIH, KOTOPBIE MOTYT OBITH OMPECIICHBI C TOUKH 3pCHHS a0Cco-
JOTHOH crepeoxumun kKak (R) mmu (S), kak o nim P, Kak, HapuUMep, B cIyd4ae aHOMEPOB caxapoB, WK kKak (D)
wn (L), xak, HarpuMep, B ciiydyae aMHHOKHUCIIOT U T. 1. COeMHEHUS, PEACTABICHHBIC B TaHHOM JTOKYMEHTE,
KOTOPBIC M300paKCHBI MM OMUCAHBI KaK UMCIOIIUE OIPEICIICHHBIC CTEPCON30MEPHBIC KOH(MUTYPAIUH, BKITIO-
YaroT TOJIFKO yKa3zaHHBIE coeanHeHus. [IpencraBieHHbIe B JAHHOM JOKYMEHTE COEIMHEHHs, KOTOphIe H300pa-
JKEHBI WJIM ONHCAaHBI KaK MMEIOIINE HEOTIPEIeICHHYIO0 CTEPEOXUMHIO, BKIIOYAIOT BCE TAKHE BO3ZMOJKHBIE H30Me-
PBI, B TOM YHCIIE HX CTEPEOCITydaifHble U ONTUYECKH YHUCTHIE (POPMBI, €CII He yKa3aHo nHoe. [lomoOHBIM 00pa-
30M TaKXXe BKJIIOYEHB! B JAHHOM JOKYMEHTE BCE TayTOMEpHBIE ()OPMBI COCITMHEHWH, €CITM HEe yKa3aHO HHOE.
Ecmu He yka3aHO MHOE, OApPa3yMeBaeTCs, YTO COCIMHEHNS, OMMCAaHHBIE B TAHHOM JOKYMEHTE, BKIIOYAIOT CO-
OTBETCTBYIOIINE COJIEBBIE (POPMBI.

CoenMHeHHS, ONMCAHHBIC B TAHHOM JTOKYMEHTE, BKIIOYAIOT B ceOsl BapHAHTHI, B KOTOPHIX OJMH WJIH He-
CKOJIKO aTOMOB 3aMCHCHBI HEPAJMOAKTHBHBIM M30TOIIOM WIIM PAJMOAKTHBHBIM H30TOIOM YKa3aHHOTO DIICMCH-
ta. Hanpumep, coeIMHEHHS COTJIACHO JAHHOMY JOKYMEHTY, KOTOPBIC COJIEpKAT aTOMBI BOJIOPOJIA, OXBATHIBAIOT
BCE BO3MOXKHBIC 3aMEIICHUS JeiTepHeM KaI0ro M3 aToMoB Bogopoaa 'H. M30TONHbIC 3aMEIICHHS, OXBATHI-
BaeMBIC COCIMHCHUAMM COTVIACHO JAHHOMY TOKYMEHTY, BKITIOUaIoT 6e3 orpanuuenns: “H wm “H Bmecro 'H, °C
win *C Bmecto IZC, 5N BmecTo 14N, 70 umm 0 Bmecto %0 n 3'3S, 3'4S, 35S wm *°S Bmecto *°S. B oTpeIeIIeH-
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HBIX BapUAHTAX OCYIICCTBIICHUS 3aMEIICHUS HEPAJIHMOAKTHBHBIMH H30TOIIAMHU MOTYT MPHIABATH OJIMTOMEPHOMY
COE/IMHEHUIO HOBBIC CBOMCTBA, KOTOPHIC SIBISIIOTCS OJIArONPHUATHBIMHU JUISl €r0 IPUMEHEHHUS B Ka4eCTBE HHCTPY-
MEHTa Tepaluy WK HCCIeJOBaHui. B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHS 3aMEIICHUS PaJlOaKTHBHBI-
MH U30TOIIAMU MOTYT JeNaTh COSANHEHHE ITOAXOISIINM IS UCCIEIOBATEIbCKUX MIIM JUATHOCTHYECKUX IIeJIeH,
TaKWX KaK BU3yaJIn3aIusl.

IIpumepbI

[Ipumep 1. BapeupoBanue nocnempoBatenbHocTd PSD3 u accommanus ¢ FLD.

B ¢aze nccnenoBanus ObITH 0TOOpaHBI 32 TEHETHYECKUX MEUEHBIX OJHOHYKJICOTHIHBIX MOJUMOpdu3Ma
(SNP), panee accoMMpOBAaHHBIX C TPUIIIMLIEPUAAMHI B Ka4eCTBE OCHOBHOTO (n=24) MM BTOPUYHOI'O NMpPHU3HAKA
(n=8) Ha 3HaunMoM 1 Bcero reHoMa yposHe (Teslovich et al., Nature 466, 707-713, 2010) (¢wur. 1). 3atem Bce
MHCCEHC- M HOHCEHC-BapuaHTHI B Tipenenax 50 T. 0. OT BEIOPaHHBIX JIOKYCOB, KOTOpble Obi Ha yuiie Ulumina
Human Exome Bead (Bkirouast meuensie SNP, eciii oHM OBUIM JOCTYIIHBI), OBUIM IPOTECTUPOBAHBI HA HAINYHUE
ACCOITMALIUY C CONICPYKAHKEM XKHpa B MEUYCHU IpH uccienoBanuu cepana B Jammace (DHS) (¢ur. 2). Korna me-
yeHblit SNP OBbIJT ME)XTeHHBIM, aHAIN3UPOBAIA BapHAaHTHl 000X T'€HOB, CMEXHBIX ¢ MeueHBIM SNP.

Hccnenyembie KOTOPTHI.

Hccnenoanme cepama B Jammace (DHS). Uccnenoanue cepama B Jammace (DHS) npencrasisier coboit
MHOTO3THHYECKYIO TOMYJIIIIMOHHYIO BBIOOPKY >kuTenel okpyra Jlamrac. JluzaiiH uccieqoBaHus U TPOIETyphI
Habopa B KIMHUYECKOE HCcclenaoBanne panee Obutn omucansl B Victor, R.G., et al. The Dallas Heart Study: a
population-based probability sample for the multidisciplinary study of ethnic differences in cardiovascular health
(Am J Cardiol 93, 1473-1480 (2004)). Bxpartie, nepBoHadaJIbHass KOropTa ObLTa 3aperUCTPUPOBAaHA B IEPHO]T
mesxay 2000 u 2002 rr, ¥ Bce YYaCTHHUKH, a TAaKXKe UX CYNPYTH WIN Apyrue OJn3Kue o ObIIH MPHTIIalIeHBI
Jutst moBTopHO# oneHkH B 2007-2009 rr (DHS-2). Bo Bpemst BKJIIOYEHHUS B HUCCIIEAOBAaHNE BCE YYACTHHUKH IIPO-
IIJIA TTOAPOOHBIN ONPOC ¥ MOABEPIIINCH KIMHUYECKOMY 00CIIeIOBaHHIO, KOTOPOE BKIIOYAJIO HU3MEPEHHE KPOBSI-
HOTO JaBJIEHUsI, aHTPOIIOMETPHIO, COOp 00pa3LOB KPOBH U MOYH M BH3YaJIU3HPYIOIINE UCCIEAOBaHUA. DTHHYE-
CKasl TIPHUHAJUIC)KHOCTh ObUIa yKa3zaHa camocTosTenbHO. ConepkaHie TPUIIIUIEPUIOB B TIEYCHH M3MEPSUIN T10-
CpEeCTBOM MPOTOHHOW MarHUTHO-pe3oHaHcHOH criekTpockonwu (1 H-MRS) y n=2736 yyacTHUKOB, KaKk OTIICAHO
panee B Browning, J.D., et al., Hepatology 40, 1387-1395 (2004) u Szczepaniak, L.S., et al., Am J Physiol 276,
E977-989 (1999). Jlns HACTOSIIET0 WCCICIOBAHMS BCE aHAIM3BI OBUIM OCHOBAHBI Ha MEPEKPECTHBIX TAHHBIX.
Y4uteiBasg HU3KYIO PaclpOCTPAHEHHOCTh TSKEIOTO MbstHCTBA (>30 1/1eHb), CyOBheKThI He OBLITH MCKITIOUEHBI U3
WCCIIEIOBaHU Ha OCHOBaHWM NoTpeOieHus ankorois. MccrmemoBanue Obuto 0100peHO0 MHCTHTYIMOHATHHBIM
HabmromaTensHBIM coBeToM HOro-3amagHoro MEIUIIMHCKOTO eHTpa TeXacCKoro YHHBEPCUTETa, U BCE WHIMBH-
JIYyMBI 1)l IACbMEHHOE HH(POPMHUPOBAHHOE COTJIACHE.

Koropra 6uoncuu neuenu (LBC). Koropra ouorncun nedenu (LBC) mpencraBnsger co0oil MEeXTpyIIOBOE
UCCleJOBaHNEe MHIUBHIYYMOB €BPOIEHCKOTO MPOMCXOXKICHHUS, KOTOPHIM OblIa MpoBeieHa OHONICHS TTEUEHH T10
noBoy rnojo3penust Ha NASH wnu Tsbkenoe 0XKHpeHHe, ¥ KOTOpbIe OBIIM ITOCIIeI0BAaTEIbHO BKIIOYEHBI B KIIU-
HHYECKOE HCCIIeJOBAaHHUE B TPEX €BPONEHCKUX IeHTpax. MccenoBanue Obut0 panee onvcano B Dongiovanni, P.,
et al., Hepatology 61, 506-514 (2015) u Mancina, R.M., et al., Gastroenterology (2016). B Hacrosimee nuccieno-
BaHHUE OBLTN BKJIFOUEHBI TOJBKO MHIUBUAYYMBI C IIOJHBIMU JOCTYITHBIMH JaHHBIMU B OTHOIICHUH KaK T€HOTHIIA
PSD3, Tak u rucTonoruu nedeHd. B HUX OBIIO BKITIOYEHO B OOMICH CIOKHOCTH 323 MHAMBUAYYMa U3 YETBEPTO-
T0 HE3aBHCUMOTO (PMHCKOTO IEHTpa. B Hacrosmiee ucciemoBanue ObII0 BkItodeHo 1951 mHmuBumyyma u3 4
pa3nuYHbIX eBpornehckux IeHTpoB: 1,022 (52%) Ovmm m3 Munana (amOymaTopHasi Ciry)k6a MeTaOOIHUECKUX
3aboneBanmii euenn U u3 Fondazione DICCS Ca' Granda Ospedale Policlinico Milano, Munan, Utanus) (cMm.
Valenti, L., et al., ] Hepatol 55, 1409-1414 (2011)), 374 (19%) Obutn u3 OTHENCHUS 3a00JICBAHHUN JKEITYA09THO-
KUILIEYHOTO TPaKTa M MeUeHH YHuBepcuTeTcKoi OompHunbl [lanepmo, [Tanepmo, Uramns (cm. Petta, S., et al.,
PLoS One 9, e87523 (2014)), 410 (21%) 6b11i 13 bonsHI4yHOTO OKpyra CaBo, Kyonuo, ®unnsaaus (cM. Simo-
nen, M., et al., Hepatology 58, 976-982 (2013)) u 145 (7%) 6bu1n U3 6OILHUYHOTO OKpyra XeNbCHHKU U Y ycH-
Maa, @uanaaaus (cMm. Simonen, M. et al., J Hepatol 64, 1167-1175 (2016)). Uckmtoyanuch HHIUBUIYYMBI C TO-
BBILIEHHBIM ITOTPEOJICHUEM anKoToisl (My»)4YUHBI >30 1/1eHb; KeHIIUHbEl >20 I/1eHb), BUPYCHBIM U ayTOMMMYH-
HBIM TEMAaTUTOM WM APYTHMHU TpUYMHAMH 3a0oJieBaHus medeHu. J[marno3 NASH Obln OCHOBaH Ha HATMYWHU
cTeaTo3a ¢ JIOOYJISApHBIM HEKPOBOCIIAJICHHEM W OaJUTOHWpOBaHWEM WM (HUOPO30M. AKTHBHOCTH 3a00JICBaHUS
orieHUBaNK 10 Tokasarento akTuBHOCTH NAFLD (NAS); ¢ubpo3 ompenensiim B COOTBETCTBHH C PEKOMEHIA-
USAMHU CETH ICHTPOB KimHU4YeckuX uccienoBannii NAFLD, kak ommcano B Kleiner, D.E., et al. Design and
validation of a histological scoring system for nonalcoholic fatty liver disease. Hepatology 41, 1313-1321
(2005). Ompenenenusi mokaszaresss OHONTATOB TEUEHH MPOBOJUIM HE3aBHCHMBIE ITATOJIOTOAHATOMEI, HE OCBE-
JOMJICHHBIMH O CTaTyce M I€HOTHIIE TalieHToB. MccienoBanue ObLIO 00OPEHO KOMHTETaMH 110 3THKe Fon-
dazione IRCCS Ca' Granda (Mwunan), yauBepcuterckoi 6onpauIb! [Tanepmo (ITaxepmo) 1 G0IEHIYHOTO OKpyTa
Ceseproro Caro B Kyonno (®unisHANSA), a TaKKe KOMHTETOM IO 3THKE OOJEHUYHOTO OKpPYra XeIbCHHKU U
Yycumaa (OuHISTHIUSN).

Koropra 6puranckoro 6nodanka. bpuranckuii 6MobaHK mpeacTaBisieT co0oi KpyImHOe KOropTHOE Hcclle-
JIOBaHHE, B KOTOPOM NpuHsH ydactue 6oee 500000 B3pocibix MHAMBHAYYMOB (B Bo3pacte oT 40 1o 69 et Ha
MOMEHT Habopa B UCCIIEJOBaHKE), KOTOPBIE MOCETWIIN 22 TIeHTpa Habopa 1o Bceit BenmkoOpuTaHuu B EPHoOJ C
2006 mmo 2014 rox. Kakx ¢eHOTHIIMYECKHE, TaK U TEHOTUITMYECKUE TaHHBIC, UCTIOIH30BAaHHBIC B HACTOSIIIEM HC-
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CJIeIOBaHUH, OBUTH ITOJTydeHbl U3 bpuranckoro 6rnobaHka 1moa HoMepoM 3asiBkU 37142. AHanu3 ObLT OrpaHuucH
MOZMHOXECTBOM YYaCTHHUKOB OpPHTAHCKOTO OMOOAHKa C €BPOICHCKUM IPOMCXOXKICHUEM (ONpenessieMbIX I10
CaMOCTOSITEIEHON OIeHKe Kak "OpuTaHIpl", "WpiaHaisl" Wik "TPeACTaBUTEIN €BPOICOUIHON pachl mocie
yZIaJeHUs BHITAJAIOMNX 3HAYCHUH Ha OCHOBE MEPBBIX JBYX OCHOBHBIX F€HETHYECKHX KOMIIOHEHTOB). bbutn mc-
KITIOYSHBI HHANBUAYYMBI, Y KOTOPBIX ObLTO (1) Upe3mMepHOe KOJTUIECTBO POACTBEHHHUKOB (Oomnee 10 mpemmosra-
TaeMBIX POJACTBEHHHKOB TPETHhEH CTEIEHU POACTBA); (2) HECOOTBETCTBUE MEXKY YKa3aHHBIM ITOJIOM U TeHETHYC-
CKH TIperojiaraeMbIM TMOJIOM WM (3) mpexanonaraeMasi aHeYIUIOUAMS TOJIOBBIX XPOMOCOM M Te, KTO OB (4)
uaeHTHQHUIUpoBaH bpuranckum 6moOaHKOM Kak BBINIANAIONIME 3HAYCHHS HA OCHOBAaHHH TETEPO3UTOTHOCTH U
npormycka, kak ormucano B Canela-Xandri et al (Nature Genetics 50, 1593-1599 (2018)) u Crawford et al (J. Med.
Genet., 56, 131-138 (2019)). YuactuukoB bpuranckoro 6modanka moaBepraiy TeHOTHITMPOBAHHUIO C ITPUMEHE-
HUeM NBYX oueHb moxoxux MaccuBoB UK BiLEVE wimu UK Biobank Axiom (mepekpeitue > 95%). 3atem gaH-
Hble TEHOTHITUPOBAHUs OBLIM YCIIOBHO PaccCUWTaHbl Ha OCHOBe dTajoHHBIX naneneil 1000 Genomes Phase 3,
rarotuna UK10K u stamonnoro xoucopimyma rammotunoB (HRC) (ecm. C. Bycroft et al.,, The UK Biobank
resource with deep phenotyping and genomic data. Nature 562, 203-209 (2018)). /lanHbIe 0 TEHOTUIIC TUHYKIIC-
oTuaHOTO M3MeHeHUs 1571519934 orcyrcTBoBaNM B Bputanckom 6mobanke; rs7003060 (maeHTHUIHUPYIOMINAH
nepBoe M3MEeHEeHHe Hykieotuaa 1s71519934) Obu1 cpeny BapuaHTOB, MOABEPTHYTHIX MPSAMOMY T'€HOTHITUPOBA-
HUIO, ¥ TIPUMEHSUJICS BMECTO Hero. [IpuMeHsIn TaHHbIe MarHUTHO-pe30HaHCcHOH Bu3yann3anun (MRI) nedenn,
MOJTy4eHHBIE U3 MPOTOHHOU TIOTHOCTH XHUpoBoi (ppakmmu (PDFF) (mone manupix 22436), 1 y9acTHUKOB CKa-
HupoBaiu ¢ nmomoibeio MRI-ckanepa Siemens MAGNETOM Aera 1,5-T ¢ npuMeHeHHEM 6-MHHYTHOT'O TPOTO-
koia Dixon Vibe ¢ qBOMHBIM 3X0M, W JIajee OBbLI MONYYeH OJMH MYJIbTH-IX0-cpe3 s ananu3a PDFF nedenn.
HUccnenoBanne bpuranckoro 6nobaHka Moiydmsio dTudeckoe onoOpeHne HammoHanpHOTO KOMHTETa IO 3THKE
uccienoBannii B CeBepo-3amnaHoM MHOTOIIGHTPOBOM IIeHTpe Xeinoka (ccpuika 16/NW/0274).

HezaBucumas perumnkatuBHas koropra EC. B o0meM 674 B3pocibIX HHANBHIYYMAa €BPOIICOUTHON PACHI C
NAFLD (cpenmuii Bospact 45 + 12 ner) ¢ BMI > 30 kr/mM” 3 TPETHUHBIX CIICLHATH3HPOBAHHBIX ICHTPOB B AB-
crpun (n=83), 'epmanuu (n=559) u 1lIBeitnapuu (n=32), KOTOpsIM OblIa IPOBEJCHA YPECKOKHAS WIIH XUPYPTHU-
yeckast Ononcus nedenu (cM. V. R. Thangapandi et al., Gut, (2020)). NASH onpenensum 1o moka3aTelto aKTHB-
Hoctu NAFLD (NAS). Hannuue ¢uOpo3a olieHHBAU THCTOJOTHYECKH o Kiaccudukammu Kieitnepa (D. E.
Kleiner et al., Hepatology 41, 1313-1321 (2005)). ¥ Bcex manueHTOB WH(PEKIIMOHHBIE (HAmpuMep, BUPYCHBIN
renatut, BUY), uMMyHOIOTHYECKHE, JIEKapCTBEHHO-HHYIIMPOBAHHBIN CTEaTo3 NeUeHH (HanmpruMep, aMuOIapoH,
METOTpEeKCaT, CTEPOHIBI, BAJIBIIPOATHI  T. JI.) WM HACIEACTBEHHBIC TIPUYHHBI (HACTICICTBEHHBI T€MOXPOMATO3,
Oomne3ns BriibcoHa) XpOHUYIECKUX 3a00JICBaHUI TIEUeHN OBLUTH MCKITIOYEHBI ¢ TIOMOIIBIO TOCTYITHBIX Mep. 1o mo
CaMOCTOSITEIEHOHN OIleHKE HE BKIIIOYAINCh CYOBEKTHI CO CPeIHMM MoTpebieHueM amkoros 6onee 30 r/mens (y
MyxuuH) Wi 20 1/neHb (y )KeHIH). BHonTaTel IedeHn u3ydain 2 ONBITHBIX THCTONATOJIOTa, He pacroiararo-
mux uHpopMarmei. Bee nmanueHTs fany nucbMeHHOE HHPOPMUPOBAHHOE COTIIACHE HA OMOIICHIO TIEYEHH U Te-
HETHYECKOE TECTUPOBAHUE.

Cratucruueckuii ananus. g DHS P-3nauenus mig acconuanuii Mexxay CoIepXKaHHEM XKHUpa B MEYEHU U
IeJICBBIMY BapUaHTaMU OBLIH pPAaCCYMTAaHBI C IPUMEHEHUEM JIMHEIHOTO PErpecCHOHHOTO aHalIU3a C y4eTOM BO3-
pacra, mosia ¥ 4 BeyIIMX OCHOBHBIX KOMIIOHEHTA POUCXOXKACHH. Bo Bcex aHanmm3ax MCIOIb30BAIN aIUTHB-
HyI0 TeHeTndeckyro Mozenb. st LBC u mis He3aBucumon perumkatuBHONW koropTel EU acconmanus Mexmy
BapuanToM PSD3 rs71519934 u 3a0oneBaHreM TIEYCHH OLIEHUBAIN B paMKax aJUIATUBHON FeHETHYECKON MoJIe-
JIU TIOCPEJICTBOM OWMHAPHOTO JIOTUCTHYECKOTO (PacIpOCTPaHEHHOCTh 3a00JIEBaHUS TIEUYCHU) WU TOPSIKOBOTO
PErpecCHOHHOT0 aHau3a (TUCTOJIOTHYECKHE OCOOCHHOCTH TMEUEHH) C yYeTOM BO3pacTa, IoJa, MHISKCa MacChI
tena (BMI), mentpa Habopa u gyucina myTanTHeIX ameneid [148M PNPLA3. Jlns Bpuranckoro 6uobanka PDFF
TICYeHN CHaJaJla IMoJIBEeprajii 0OpaTHOMY HOPMAJIFHOMY IpeoOpa30BaHHUIO Ha OCHOBE PAaHTOB, a 3aTEM aCCOI[Ha-
mun ¢ PSD3 rs7003060 ucciaenoBanu ¢ NpUMEHEHHUEM JHMHEHHON perpeccuu ¢ y4eToM Bo3pacTa, mosa, BMI,
MIEPBBIX JECSATH OCHOBHBIX KOMIIOHEHTaX T'€HOMa M THIIA MACCHBa B paMKax aJIMTHBHOW '€HETHYECKON MOJIEIH.
Jis onmcaTenbHOW CTATHCTUKY JaHHBIC MIPECTABICHEI B BUJC CPSIHUX 3HAUCHHUN M CTAaHAAPTHBIX OTKIOHCHHHA
WJIM MEIMaHbl U KBAPTHIIBHOT'O IMANa3oHa, eCliM 3To HeooxoauMo. KareropuanbHbele IPU3HAKY TIOKa3aHbl B BHIE
YyceNl ¥ Mponopuuid. J{ist HenpephIBHBIX MPU3HAKOB P-3Ha4eHUs pacCUMTHIBAIN MTOCPEICTBOM JIMHEHHOHN per-
peccun B paMKax aJUIMTHBHOW TeHETHYECKOM Mozenu Oe3 ydeTa WIM ¢ y4eToM Bo3pacrta, noia u BMI. Henop-
MaJbHO pacHpeAesieHHbIe NMPU3HAKU IIepe]] BBOAOM B MOJENb IMOJABEPrayid JorapupMmaecKoMy mpeodpa3oBa-
HUro. J[71 KaTeropuanbHBIX MPH3HAKOB P-3Ha4YeHMs pacCUMTHIBAIM C MOMOINBIO KPUTEPUS XH-KBAJIpaT WM C
MTOMOIIBI0 OMHAPHOM JIOTHCTUYECKOW PErpeccuu, C y4eToM Bo3pacTa, moja u BMI. Paznuuus B ypoBHSAX dKC-
MPECCHH B TKAHAX YeJOBEKa OICHWBAIM C ITOMOIIBI0 HEapaMeTPHUEcKoro KpuTepusi ManHa-YUTHH (U1 CpaB-
HEHUS 3I0POBBIX HHAUBUAYYMOB ¢ HHAMBUAYyMaMu ¢ FLD) win ¢ moMoIbIo JIMHEHHOTO PETPecCCHOHHOTO aHa-
nm3a (I CpaBHEHHS MEKIY TeHOTHIIaMu). [ MeTaaHamn3a THCTOJIOTHYECKUAX KOTOPT OBLT BBITIOJHEH MeTaa-
Haji3 OOpaTHOW AWCIIEPCHM ABYX MCCIIEOBaHMH (KOropra OMOIICHHM IEYCHHM W HE3aBUCHMAas PEIUIMKaTHBHAS
koropta LlenrpansHoii EBporisl) ¢ npuMeHeHneM makeTa "Mera" ¢ MOICNISIMH ¢ (PUKCUPOBAHHBIM M CIIy4aiHBIM
3¢ dexrom B Bepcun R 3.6.1. [l ucciiegoBaHmii in vivo | in Vitro TaHHBIC MPEACTABICHBI B BHJIC CPEAHUX 3HA-
YEHUH M CTAHIAPTHBIX OTKJIOHECHWH. P-3HaYeHMs PacCUMTHIBAIM C IOMOIIBIO HEMApaMEeTPUYECKOI0 KPUTEPUS
Manna-YurHH (in vitro) wiu ogHocTopoHHEro Henapamerpudeckoro kpurepust ANOVA Kpackena-Yosumica ¢
nonpaBkoii JlaHHa Ha MHOXXECTBEHHBIE CpaBHEHHUS (in Vivo).
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I'eHOTHIIMPOBAHKE W BaJIHIAIIHS.

I'enotunupoBanue. Bee yaacTauku u3 DHS npensaputensHO MOABEpraiu reHOTUITHPOBAHUIO MO BapUaH-
TaM ¢ npuMeHeHreM gurna [llumina Infinium Human Exome Bead Chip, xak onrcano B J. Kozlitina et al., Nature
genetics 46, 352-356 (2014) u S. Romeo et al., Nature genetics 40, 1461-1465 (2008). YaactaukoB u3 LBC u
HE3aBUCHMOM perukaTuBHOM koropthl EC mojBepraiu reHOTHITUPOBAHHIO IOCPESICTBOM aHAIIU3a C UCIIOJb30-
BaHneM 5'-Hykiea3sl TagMan (Life Technologies, Kapncoan, Kamudopuus). 3oun pazmuuenus amneneir PSD3
rs71519934 He 6T KOMMepUecKH qocTyneH. [1omp30BaTebCKUI aHAN3 IS 3TOTO BapHaHTa ObLT pa3paboTaH
CJIEIYIOIINM 00pa3oM:

KonTekcTHas mocne10BaTeIbHOCTD:

CGTTGTTACTTCAGCTGAAAGAGGTATTTCNGGTAAATTTTTTTGGCCAGCAGGGAG

C[GT/AG]TTTGTTGACTCTCTGTGTTTTACNNCTGGCAGTGTCCANCTCTTTTTCCACC
TGCTGANCTGAAAAACTAGAAACAGCATCTTGGTCCA (SEQ ID NO: 21);

npsimoii mpaiimep: CGTTGTTACTTCAGCTGAAAGAGGTA (SEQ ID NO: 22);

obparnsiii npaiimep: TGGACCAAGATGCTGTTTCTAGTTT (SEQ ID NO: 23),

[TocnenoBarensHOCTh penoptepa 1 (VIC): TCAACAAAACGCTCCC (o6patHo xomruieMenTapHas) (SEQ ID
NO: 24).

[ocnenosarensuocts penoprepa 2 (FAM): TCAACAAACTGCTCCC (o6patno kommiementapHas) (SEQ
ID NO: 25).

AHanm3 3KCIIpecCHy I'eHOB B OMONTAaTax INEYeHH 4elloBeKa. B Ouonrarax medyeHHu 4YesioBeKa JKCIPECCHs
MPHK pazmunsix nzodopm PSD3, a taxke PSD3 u NAT2 npu FLD no cpasaenuto ¢ orcyrcreuem FLD Obina
n3MepeHa y 77 y4acTHHKOB W3 MuitaHckoro noamHoxkectBa LBC. CexBenupoBanne PHK BoimosHsN ¢ ipuMe-
HenueM ratdopmsl [llumina HiSeq 4000 (Novogene, ['onkonr, Kuraii), punsl PHK comoctaBmsiim ¢ reHOMOM
YeJI0BeKa, a KOJIMYECTBO PUIOB TEHOB (ATAIOHHAs cOOpKa TPpaHCKPUNITOB desoBeka Ensembl, Bepcust 75) ompe-
JIEJSUTA ¢ TIPUMEHEeHHEeM mporpaMMmHoro obecriederrns RSEM. [t KoTrMdecTBEHHOW OIEHKH YPOBHS JKCIIpec-
cuu TeHoB naHHble RSEM Ha koimM4ecTBO reHOB OBUTM HOPMaJIM30BaHBI ¢ MpuMeHeHneM makera DESeq2. Or
Ka)XIOTO TMaleHTa ObUIO IMOIy4eHO MH(POPMHUPOBAHHOE COTJIACHE, a MPOTOKOJ HCCIEAOBaHUS ObUT 000peH
Komurerom o 3tuke Fondazione IRCCS Ca' Granda, MunaH, ¥ COOTBETCTBOBA STHYCCKUM MPHHIATIAM XEJb-
CUHKCKOH aeknapanuu 1975 roxa.

AHanu3 3KCIPECCHU TeHOB B MMMOpPTanm30BaHHBIX kKieTkax. PHK Beyiensiu ¢ momomipio RNeasy Plus
mini kit (Qiagen) u moaBepranu oOpaTHON TPAHCKPHUIIIUK C IPUMEHEHHEM BBICOKOA((QEKTHBHOTO Habopa s
obparuoit Tpanckpunimu kKJIHK (Thermo Fisher Scientific) B cOOTBETCTBHM ¢ WHCTPYKIMSAMHU IIPOU3BOIHUTEIIS.
YpoBeHb 3KCIPECCUHU T€HOB OLICHUBAIM MOCPEACTBOM KonuuecTBeHHOU [IL[P B pexxnme peanbHOro BpeMeHH C
npuMeHeHneM 30H70B TagMan u mactep-mukca (Life Technologies) B cOOTBETCTBHHU C MPOTOKOJIOM MPOU3BO-
muTenst. Bee peakuny mpoBOAMIN B TPEXKPATHON IMOBTOPHOCTH. JlaHHBIE aHAIM3MPOBAIH C MMPUMEHEHHEM CITO-
coba 2°AA,

Okcnpeccus TeHoB y Mbiieid. PHK nmedenn ounmanu ¢ npumeHerneM Habopa RNeasy (Qiagen, XumbaeH,
T'epmanus) u nmoasepranu konudectBeHHOMY [THP-ananm3y. Iyl KOMMYECTBEHHOTO OMpENeIeHHsI YPOBHS JKC-
npeccnn PHK mpumensiin cuctemy Applied Biosystems StepOne Plus RT-PCR, B koTopoii mpuMeHsieTcs 00Ha-
pyxenue ¢unyopecuenimu mnocpencrsoMm RT-PCR B pexunme peansnHoro Bpemenu (Thermo Fisher Scientific,
Yonrem, Maccauycerc). MPHK PSD3 konndecTBeHHO omnpenensuii ¢ IpuMeHeHHeM Habopa 30HI0B U mpaiiMe-
poB MmO01351099 ml (Thermo Fisher Scientific, Yonrem, Maccauycerc). YpoBau TpanckpuntoB PHK HOpMma-
m3oBany K oomumM yposassM PHK ¢ npumenennem pearenta Quant-iT RiboGreen RNA (Thermo Fisher Scien-
tific, Yonrem, Maccauycerc). [lyist axkcripeccun aumnorenHoro reHa oonryro PHK Beirensiny n3 neuenn muimeit ¢
nomombto Habopa RNAeasy (Qiagen, Xwunbnen, ['epmanns). 100 vr odmeit PHK mist kaxknoro odpasna npume-
HSUTM JUT TIofTydeHus 3'-KoHIeBbIx 0nommorek RNAseq ¢ mpumenenuem Habopa 3'-MPHK Quantseq Kit (Lexo-
gen, Bena, ABctpus). OTu OHOIMOTEKM OOBESIWHSUIM W CEKBEHHPOBAIM Ha TpHOOpE I CEKBEHHPOBAHUS
NextSeq500 (Illumina, Can-/Iuero, Kanudopuus) no nmuas! puaa 50 1. H. 1 TIyOWHBI 3-5 MIJDTMOHOB PHIOB Ha
obpasen. Puisl kKapTHpOBIM C TEHHBIMH MOJEISMHU ¢ puMeHeHueM Salmon (Bepcus 0.7.1) ¢ mpuMeHEHHEM
peXuMa KOJTMYECTBEHHOTO aHaJM3a Ha OCHOBE KBa3H-KapTHPOBAHUS M aBTOMATHYECKOTO OMNpEICICHHS THIA
oubmuorek (Patro, R., Duggal, G., Love, M. 1., Irizarry, R. A., & Kingsford, C. NatMethods 14, 417-419
(2017)). Salmon (Bepcust 0.7.1) obGecrieunBaer OBICTPYIO M 0€30IIMOOYHYIO0 KOJIMYECTBEHHYIO OLIEHKY JKCIIpec-
CHH TPAHCKPHIITOB, a 00WINEe IeHOB OBLIO NPENCTABICHO KaK KOJMYECTBO TPAHCKPUNTOB HAa MHUILTHOH (TPM)
MyTeM HOpPMaJM3allH PHUJIOB, aCCOIMUPOBAHHBIX C I'€HAMH, M0 00IIEMY KOJIMYECTBY KapTHPOBAaHHBIX PUIOB Ha
oOpasetr.

Kynbrypa knerok. B craHmapTHBIX ycloBusIX KJIETKH remnaroMbl Kpsickl McArdle (McA)-RH7777 (romo-
3uroTsl Mo 180T, uto cootBercTByeT 186T B PSD3 uenoBeka B cooTBETCTBUU ¢ BhlpaBHHBaHHeM NP 056125.3
yenoeka U XP_017455908.1 kpeicer) nmpuobperanu B8 ATCC u kynpruBupoBasi B DMEM, conepxameit 10%
(deranpHOl Obrubei ceiBopoTkH (FBS), a rematorutel wemoBeka Huh7 (PSD3 L186L) mpuoOperanu B OaHke
kietok JCRB, Snonus, u kyiapruBupoBand B DMEM (¢ HM3KHM copep’kaHHeM TIIOKO3bI), conepxkamiei 10%
FBS. B skcriepuMeHTAIBHBIX YCIOBUAX depe3 24 yaca Tocie MoceBa KIETKA TPaHCHUIMPOBAIH CKPEMOIHPO-
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BanHO# miu PSD3 siRNA (k kpsIcHHOMY MM YesnoBedeckoMy reny Juist kiaetok McA-RH7777 u Huh7 cootser-
CTBEHHO) ¥ BBIpaIlIMBaJ B 0ObIYHON cpene 0e3 FBS ¢ pasnmunbiMu no6aBkamu. McnonbzoBanu cMech u3 3
siRNA genoBeka (Thermo Fisher; Ne o karanory 4392420). siRNA PSD3 genoBeka MOMOTHATETLHO ONTUCAaHA B
Tabm. 1 HuxKe.

Tabmrma 1
OGo3Ha4YeH CMbIciioBas SEQ ID AHTHCMBICTIOBAS SEQ ID
usi sSiRNA | mocnenosarensHOCTh NO [10CJIEI0BATENbHOCTD NO
siRNAT1 GUAUUGGAAGUAC 2% UUAGUAGUACUUC -
(s23655) UACUAATtt CAAUACga
siRNA2 CGCUAUGAAAUGU - UGACAUACAUUUC 30
(s23654) AUGUCALtt AUAGCGgg
siRNA3 CAACGAAUUUAGC ’8 UAGUUUGCUAAAU 31
(823653) AAACUALt UCGUUGtt

B cmyugae siRNA kpoicel mpumensuin cMech 3 SiRNA (Thermo Fisher; Ne mo karamory 4390771). siRNA
PSD3 KphICHI TOTIOMTHUTEIBHO OMUCAHA B Ta0JI. 2 HIKE.

Tabnuma 2
O0o3HaueH CwmbiciioBast SEQ ID AHTHCMBICTIOBasI SEQ ID
usi sSiRNA | mocnenoBarensHOCTh NO [10CJIEI0BATENbHOCTD NO
siRNAL1 CGUUAUGAAAUUU - UGACAUAAAUUUC 35
(s153470) | AUGUCALtt AUAACGgg
siRNA2 CCAGGAACGUGAG . UAUUCGCUCACGU )
(s157481) | CGAAUA(t P UecucGa 3
siRNA3 CAACGAAUUUAGC 34 UAGCUUGCUAAAU 37
(s157482) | AAGCUAtt UCGUUGtt

KonmuecTBeHHOE ompernenieHne CoAepKaHnsl BHYTPUKIETOYHOTrO xupa. ComepKaHue BHYTPHKIETOYHOTO
HEWTPaIILHOTO JKMpa BU3yanu3upoBany rnocpeactsoM okpanmsanus Oil Red O (ORO). M3o06pakenns mosrydyanu
¢ IpUMeHeHneM cucTembl Buzyanm3anuu Axio KS 400 u mporpammHoro obecriedenust AxioVision 4.8 (Zeiss)
npu 100-xkpatHom yBenwmdeHuu. [Inmomaznp, oxpameHHyr0 ORO, KOJMYECTBEHHO OMPENCIITA C MOMOIIBIO
BioPix, kak omucaHo panee, Hanpumep, B P. Pingitore et al., Hum. Mol. Genet. 25, 5212-5222 (2016). Ilepen
okpamuBanueM kieTkn McA-RH7777 m Huh7 tpanchumuposamu ckpembmupoBanHoit siRNA wmm PSD3 (x
KpbICHHOH Win yenoBedeckoir PHK cooTBEeTCTBEHHO) M BhIpaluBaiid B 0OBIYHON cpene, He conepkarei FBS, ¢
nobasnenuem 50 MkM (McA-RH7777) u 25 mxM (Huh7) onennoBoit kuciots! (OA) B Teuenne 48 gacos.

Cunre3 tpurnuuepunoB de novo. Kinerku McA-RH7777 u Huh7 BeiceBanmu B TpeX MOBTOPHOCTAX B 6-
JYHOYHBIE IJIaHIIeTHl. Yepe3 ABaanaTh YeThIpe Jaca Mociie nocesa kietkn Tpancunnposann PSD3 siRNA wmun
ckpemOmpoBanHoH (Scr) siRNA B Teuenue 48 gacoB B cpene DMEM c 10% FBS. Uepes copok BoceMb 4acoB
nocse TpaHC(EKIMH KIeTkH uEKybuposamn ¢ DMEM 6e3 FBS + 5 mxKu/mn *H-rouuepuna (Perkin Elmer,
Maccauycetc, CIIIA) + 50 MkM onerHOBOM KUACIOTHI (1 25 MKM osienHOBO# kucnoTs! Ayt Huh7) B Teuenue 15,
30 mwm 60 MunayT. COOMpaTN KISTOYHBIE JIM3AThl U SKCTPArdpOBAH JTUIHIBI CMEChIO XJIopodopM:MeTaHod (2:1)
1o MeToy dKcTpakiuu Pomda. Opranndeckyio a3y BBHICYIIHIH, IOBTOPHO PACTBOPSIN B METAHOJIE U Pa3lels-
JIU ¢ IOMOTIbI0 ToHKOCcToWHOHM Xpomarorpaduu (TLC). IIsTHa, COOTBETCTBYIOIINME TPUTIUIICPUIAM, BU3YAITH3H-
poBay mapamu Hojaa ¥ 100aBISIIN BO (IIAKOHBI CO CHUHTIUIAIMOHHON XHUIKOCTHIO. PaInoakTHBHOCTE M3Me-
PSUTH COMHTIUIALMOHHBIM CUETINKOM KaK YUCIIO pacrnanoB B MuHYTY (DPM).

Cexkpenns anonunonporenta b. Kiterku McA-RH7777 BeipammBany B konbax T-25 u TpaHchumrpoBamu
¢ momotibto siRNA PSD3 unmu Scr siRNA B DMEM ¢ 10% FBS. Yepes copok BoceMb 4acoB mocie TpaHchek-
UM KJIeTKH HHKyOupoBanmu ¢ DMEM Ge3 MeTHOHHMHA M IICTEWHA B TeUYEHHE 2 4acoB ¢ mocienyomneid oopador-
Koit ¢ momotsio 0,05 MKu/mn *°S Met/Cys (Perkin Elmer, MA, USA) + 50 MmxM OA ernie B TeueHue 2 4acoB.
3arem KiIeTKH HHKYyOUpoBam co cpenoi Yeiiza, cocrosmieir n3 DMEM ¢ n30bITKOM X0JI0HOTO L-MeTHOHMHA U
L-mucrenna (koneunast koHueHtpauus 10 MM, Sigma Aldrich, Muccypu, CILIA), B Teuenue 5, 15, 30 umm 60
MHHYT, II0CJIE YEeTO Cpey M JIn3aThl coOupanu. 3areM Apo-b moaBepramm UMMYHONPEIUNUTALNH ¢ TIPUMEHEHHU-
€M arapo3HbIX TPaHyll, MOKPBITHIX aHTHTEIOM K Apo-b (Dako, Jlanus). OOpa3ipl SIF0UPOBAIN U3 TPAHYI KUIIS-
JeHHeM B TedeHue 5 MuHyT B 60 Mk Oydepa mist obpasioB SDS-PAGE, coxepxkamero 6erta-MepKkanto3TaHoII,
u 3ateM pasgensud Ha SDS-PAGE c rpaguentom 3-8%. 3aTeM reib BBICYIIIMBAJIH, OCTABIIUIA B TEYCHUE HOUU
Ha TuieHke BAS-MS u Busyanmusuposanu B pochoumumiepe (Fujifilm FLA-3000, Toxwo, Snonus).

Bbera-okucnenne. Kiterku McA-RH7777 BelpammBaiv B TPEX MOBTOPHOCTSIX B 6-JIYHOUHBIX IIAHIIETaX U
TpancurmpoBamu ¢ momonisio sSiRNA PSD3 unmu siRNA Scr. Uepe3 copok BoceMb 9acoB MOCHe TpaHChHEKITUH
KJIETKH MHKYOMpOBay B Teuenue 2 4 ¢ 8,5 MxKu “H-nansMurata Iioc 55 MKMOIIB/T IaTbMUTHHOBOH KHCIOTHI
B DMEM 06e3 FBS. 3arem cobupamu 500 MK cpelbl U OCa)XIaid MCUCHBIH MalbMHUTAT H00aBiIcHUEM 50 MKIT
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20% BCA u 27 mkn 70% nepxiopHoi KuciaoTsl. CynepHaTaHT COOMpaiM Iocie HeHTPU(GYTHpOBaHUS HPHU
12000 o6/MHH B TedeHHE ISATH MHHYT W J00aBisiM BTOpylo aaukBoTy 20% BSA. DTo moBTOpsiam B oO0mieH
CIIO)KHOCTH TPH pa3a. 3aTeM KOHEYHBIA CyNEepHATaHT JO0aBISIM BO (IIAKOHBI CO CIMHTHUIAIIMOHHON JKHUIKO-
CTBI0. PaoakTHBHOCTD M3MEPSIIH CHUHTWUISIIHOHHBIM CYSTYMKOM KaK 9HCI0 pacnanos B MuHyTy (DPM).

PesynbTarel. B o0mieli CIIO)KHOCTH Y €BpOTICHIICB ObLTO HASHTHU(PHUIIMPOBAHO 3 MHUCCEHC-BapHaHTa B 3 Te-
Hax (gactoTa MuHOpHOTO ayutenst (MAF)> 5% mo manaemM npoekra 1000 reromoB, Texymas coopka 154 dbSNP,
BeImymieHHast 21 anpens 2020 1.), KoTOpble OBUTH HOMHUHATLHO accoruupoBansl (P < 0,050) ¢ conmepkanue xupa
B iedeHu B DHS ¢ nmpuMeHeHneM JTHMHEHHOTO PerpecCHOHHOTO aHalln3a B paMKaxX aIUTHBHON TeHETHYECKOH
MOJIETIH C YYETOM BO3pacTa, I0JIa U YeThIpeX OCHOBHBIX KOMIIOHEHTaX HpoucxoxiaeHus, (¢ur. 2). Cpeau 3Tux
BapuanToB TM6SF2 (rs58542926; P=5,7x10") u GCKR (rs1260326; P=0,007) sBIAIOTCS ABYMSI XOPOLIO H3-
BECTHBIMH T'€HETHYECKHUMHU BapHaHTaMH, aCCOLMMPOBAHHBIMHU C >KUPOBOH OOJIE3HBIO NIEUCHU W C IUPKYIUPYIO-
IIAMH TPHUTIIULEPHIaMH, aCCOLIMUPOBAHHBIMU C YBEJIMYEHHEM cojepKaHus >xupa B nedenn B DHS (cm. Hamp.,
E. K. Speliotes et al., PLoS Genet. 7, €¢1001324 (2011)). Bsuto Taxxe oO6HapykeHO, 4To BapuaHT reHa PSD3,
1s71519934, accormupoBaH ¢ Gosiee HU3KUM copaepkanueM >xupa B nedeHu (P=0,049). Paznuums B knuHHYe-
CKHUX, aHTPOIIOMETPHUYECKUX ITOKa3aTelIsIX, COAEPKaHNH JIMIIONPOTEHHOB U J)KHpPa B NIEYCHU TakKe OBIIM CTpaTH-
(bUIIMPOBAHEI TI0 ATHHYECKUM rpymmaM (¢ur. 17), Tae HabII0aI0Ch CHIKEHIE YPOBHEH ITUPKYIHUPYIOMIETo 00-
mero xosiectepuna st reHotuna PSD3 rs71519934 y amepukaHiieB eBpOTIEHCKOTO MMPOUCXOKIACHISL.

BapuanT PSD3 1571519934 uccnenosamu 8 LBC (Brimrowast n=1951 eBporieiina ¢ BEICOKHM PUCKOM Pa3BHU-
tass FLD ¢ goctymHo# OWoricueli nedenn) Ui BBISABICHUS Kakoh-1mbo cBsa3u ¢ 3ammutoi oT FLD (¢dur. 3). B
LBC munOpHBIH amutens PSD3 rs71519934 (186T) Obur acconmupoBaH ¢ 0oJiee HU3KOW pacpOCTPaHEHHOCTHIO
creatosa medenn (P=5,9x10°), dubposa (P=0,006), Bocmanenns (P=9,9x107) u Gammonnposanus (P=0,002)
(¢wur. 4) ¢ npuMeHeHueM OMHAPHOTO JIOTUCTHYECKOTO PErPECCHOHHOTO aHallu3a B paMKax aJINTHBHON TeHETH-
4eCKOHM MOJIeNH, C y4eToM Bo3pacta, ona, BMI, niearpa Habopa u PNPLA3 rs738409.

Kpome Toro, Hocurenn MuHopHoro amienst 186T Obun 3amunieHs! oT 0ojee TSHKEIOro CTeaTo3a IeYeHH
(P=3,3x107"), Bocmanenns (P=1,6x10"), Gamtonuposanust (P=0,001) u dubposa (P=0,001) (dur. 5A), a ¢ mo-
MOIIBIO MOPSIKOBOTO PErPECCHOHHOTO aHaJIM3a B paMKax aJIMTHBHOW TeHETHYECKOM MOJENN HCIIOJIb30BAIN H
KOPPEKTHPOBAIIM M0 BO3pacTy, noxry, BMI, nenrpy nadopa u PNPLA3 rs738409. Otu pe3ynbTaTsl ObLTH Hpax-
THUYECKH MJICHTUYHBIMH TIPH JIOTIOJIHUTENBEHON KOppeKkTupoBke Ha apyrue reHerndeckue (TM6SF2 rs58542926
[E167K], MBOAT?7 rs641738 u GCKR rs1260326 [L446P]) u sxomoruueckue (Hanuyue nauadbera U JCUCHHS
XOJlecTeprHa) nepemenHsle, Biustomue Ha FLD (¢ur. 16). Kpome toro, Hocurenmn mMuHOpHOTO amens 186T
PSD3 umenu Gonee HU3KHE YPOBHH IMPKYIHPYIOMIETO OOIIETO XOJECTEPUHA M XOJIECTEPUHA JITTOTIPOTCHHOB
amskoit miotHocetH (LDL-C) (P=1,4x10 u P=0,001 cootBeTcTBeHHO) ((HT. 7). BBHIIO MOKA3aHO, UTO TEHETHYC-
ckmii Bapuant HSD17B13, npuBomsmuii k 3amure ot FLD, B3aumonetictByer ¢ Bapuantom PNPLA3, a HocH-
tenn BpeaHoro amiens PNPLA3 momydaroT OoJibllie MPEUMYIECTB OT HOCHUTENIBCTBA 3alIUTHOT'O BapHaHTa
HSD17B13 (cm., manmpumep, H. Gellert-Kristensen et al., Hepatology, (2020)). Takum 06pa3om, IpOTECTHPOBA-
71 cBsI3b Mexay BapuanTamu PSD3 u PNPLA3 B LBC, HO He ObUIO BBISIBJICHO CBSI3M MEKAY dTUMH IBYMS TCHE-
TUYEeCKUMH BapHaHTaMH TIPH 3a00JICBAHNH TICUCHH.

D¢ ¢exr Bapuanta PSD3 y OpuTaHCKMX y4acTHHKOB eBponeonHoro npoucxoxiaenus (n=10970) u3 bpu-
TaHCKOTO OMO0aHKa C M3MEPEHHEM COJIep KaHMs XKHpa B IEYEHH MTOCPEACTBOM MAarHUTHO-PE30HAHCHOW BU3ya-
JM3aliH, MOJTYYEHHOW M3 NPOTOHHOH IuoTHocTH xupoBod ¢pakumu (PDFF), Obur mpoBeneH, 4ToOBl MOHATH
accounanuio Bapuanta PSD3 ¢ comepxanueM xupa B niedeHu. ['eHeTHuecKre JaHHble O TUHYKJICOTHTHOM 3amMe-
He 1571519934 ObuTH HEOCTYIHBI, TO3TOMY TpoaHatm3upoBanu 1s7003060 (To eCTh B OJHOM HEPAaBHOBECHOM
cuertennu (D'=1, r'=1) ¢ 1571519934 y eBponeiines). B BpuranckoM GuoGanKe He GBLIO OGHAPYKEHO ACCO-
AN MEeXITy MUHOPHBIM ajutesieM PSD3 1 Gosniee HU3KHUM cojiepkaHueM kupa B medeHu. OTHAKO, TTOCKOJIBKY
TeHeTHUYECKHe Bapualuy, Biusiomue Ha FLD, nMeroT cuiibHYI0 CBSI3b IeH-cpeia ¢ M30BITOYHON Maccoi Tena,
ycmmBaromee ux 3gdext (cm., Hampumep, S. Stender et al., Nat Genet 49, 842-847 (2017)), cBsa3p mexay PSD3
rs7003060 1 BMI 1o oTHOIIEHHIO K COACPXKAHUIO JKHUpa B MedeHu (n3MepeHHbIl ¢ momoimnsio PDFF) ananmuzu-
poBamu B bpuraHckoM OmoOaHKe ITyTeM BKIIIOYCHHS WicHa B3auMmojeicTBus BMI x rs7003060 B nuHEHHBIH
pPErpecCUOHHBIN aHalu3 C YYETOM Bo3pacta, rmosa, BMI, nepBsIx AecsTH OCHOBHBIX KOMIIOHEHTOB reHoMa. beio
00Hapy»XeHO, 4TO 3TOT BapuaHT B3aumoaeictyer ¢ BMI (P=0,046) ¢ Goiiee Bbicokoii cTrenensio BMI, packpsi-
Bas 3amMTHEINA 3¢ ekt Bapuanra rs7003060 B oTHOIIEHHH cTeaTo3a MedeHU. Pa3nuuus B copepKaHuM JKUpa B
neyeHn y rerotunoB PSD3 rs7003060 mocie crpaTuduKanyu 1Mo CTENEHU THKECTH M30BITOYHOM Macchl Te-
J1a/0)KUpeHns, U3MEpPEeHHo# nocpencTBoM BMI, ykaseiBanm Ha, uyTo y HOcuTeneid MuHOpHOTrO amiens PSD3 c
TshKeIbIM oxxkupernueM (BMI>35) 6put0 6onee HU3Koe coneprxkanue xupa B nmedenu (beta=-0,175, P=0,02) (dwur.
18).

Cas13p Mexay reHotunioM PSD3 u BMI B LBC gonoaHuTeNnbsHO BaTUIUPOBAIN IyTEM TECTHPOBAHUS acco-
A Mex Ty BapuanToM PSD3 u 3amuToli oT 3a00JieBaHUs MTEYSHH Y JIIOJIEH B HE3aBUCUMON PETUIMKATUBHON
koropte EC. Brio oOHapyxeHo, 4To MUHOpHBIE ajutenu PSD3 Obutn accoruupoBaHbl ¢ 0oJiee HU3KOW pacIpo-
CTpaHEHHOCThIO cTeato3a meueHu (P=0,024), ¢pudposza (P=0,049) u 6ammonuposanus (P=0,047), a Takke ¢ Me-
Hee TshKeNbiM Gpuodpo3om u 6amtonupoBanuem (P=0,040 u P=0,048), coorBercTBenHO (dur. 6). B aT0it KOTOpTE,
cTpatudunupoBaHHoi 1mo reHoturry PSD3, He oOHapyXWiH pa3nuuuii B KIMHUYICCKUX WM METaOOIMYECKHUX
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npusHakax (¢ur. 7). [lpoBonmnm MeTaaHann3 IBYX KOTOPT ¢ AOCTYIHON Oworicueit neuenu, a umeHHo LBC u ¢
He3aBUCHMOM perummkatuBHON koroptsl EC. Kak B Mojensx ¢ GpuUKCHpOBaHHBIM, Tak U B cirydaiiHOM a3ddekre
TeHEeTHUYEeCKasi acCoIManys OblIa CHJIIbHEE U BCEX HMCCIEIOBAHHBIX IMPU3HAKOB, 32 MCKIIOYCHHEM HANIUYHA H
TSODKECTH BOCTIAJIEHUS, T/Ie CBsA3b ObUTAa oclabliieHa NP MPUMEHEHWH MOJEIH cO chaydaiHbIM dddexTom (¢wur.
8A-B).

Okcnpeccust PSD3 B neuenu denoseka u FLD. bemok PSD3 mMeer 18 aHHOTHpOBaHHBIX M30(OpM (BBI-
myck Ensembl 75). IIpu ananu3ze TpaHCKpUNTOMa OHONTATOB TIEUECHU y TIOATPYIIBI HHANBUAYYMOB (n=77) u3
LBC ©Obuto ycranoBmeHo, uto m3odopma a (amHoTHpoBaHHas kak NP 056125 B NCBI um kak 001
ENST00000327040 B Ensembl) mmeer camblil BHICOKMH ypoBeHb 3Kcrpeccuu B medeHu (pur. 9A). OGmwue
ypoeau MPHK PSD3 B nedenu Obinn BhImie B reueHu ¢ FLD, yem TakoBbie B nedenu 6e3 FLD (¢ur. 5B), B TO
BpeMs Kak He HaOmromanu pazmuuuii B ypoBHe MPHK NAT2 (¢ur. 5C), yTo mo3BOJISET MPENIONOXKHUT, YTO
PSD3, a He NAT2 Bosieuen B FLD. Korzna aBTops! HacTosimiero n3o0peTeHust crpaTH(GUIMPOBaIN HHAUBUAYY-
MOB Ha ocHoBe reHoTHna PSD3, He Obuto BBIsIBICHO paszianumii B ypoBHe skcnpeccun MPHK PSD3 nmn NAT2
(¢wur. 9B u 9C).

[TepBudHbBIE TEMAaTOIMTHI YEJIOBEKA OT JOHOPOB, HECYIINX aMHUHOKHCIOTHBIC M3MeHeHus 186L u 186T B
TOMO3UTOTHOCTH, CPABHUBAJIH, YTOOBI BRISICHUTH MEXaHU3M, JISKAIIUK B OCHOBE ACCOITHAIINN MEXIy MUHOPHBIM
ameneM rs71519934 u Goyiee HU3KUM COJIEP)KAHHEM JKHpa B MEYCHW. B COOTBETCTBHHU C T€HETHUYECKOH acco-
[anyeil IepBUYHBIC TeIaTONUTHI YeJI0BeKa, TOMO3HTIoTHBIE 1o aento 186T, kynsTuBHpOBaHHBIE B 2D, nmenn
Oomnee HU3KOE cojiepkaHue HelTpanpHOro Junuaa xxupa (p=0,007), m3mepenHoe ¢ momorpio okpammuBanus Oil
Red O, o cpaBHeHUIO C TOMO3UTOTHBIMU TemartoruTamu 186L (pur. 19A). UtoOs! uccienoats ypoBau PSD3 B
JIBYX pa3HbIX T€HOTHIIAX, aBTOPHI HACTOSIIETO M300pETCHUS MOJyJaad aHTHTelNo, crienuduaHoe k PSD3 geno-
Beka (MTOJMKIIOHANBHBIC aHTHUTENA, HAlIPaBICHHBIC K pekoMOnHanTHOMY PSD3, monydanu nocie MMMYHH3aIUN
KPOJIMKOB, a BEAyIIEe aHTHUTEIO BAIUAMPOBaNIH ¢ moMolnbio siRNA, ocymecTBistoniei cainencuar PSD3 B
KJIeTKax remnaroMsl gesioBeka HepaRG, nckitouast curnai B BectepH-0sorTHHre). KileTkn nHKyOHpoBaiu ¢ pas-
JIMYHBIM KOJIMYeCTBOM 0JIenHOBO# kucioTsl (OA) (0, 10 u 25 MkM) u ucciaenoBain ypoBHH OCliKa y IBYX T'CHO-
TUTIOB B TMIEPBUYHBIX Tenartonurax. B memoM kommdectBo PSD3 moBHIIaNocs ¢ yBeIHYSeHHEM KOIWYIECTBA OJICH-
HOBOM KHCHOTHI (ur. 19B). OgHako it KakI0W KOHIEHTPAMH OJEMHOBOH KHCIIOTBI YPOBEHBb IKCIPECCHU
O6enka PSD3 Opima HMKe B KJIeTKaX, TOMO3UTOTHBIX To aymemo 186T. Jluddepenmansao sKcrpeccupyembie
rensl (DEQG), yqacTBytomie B roMeocTase JUMuI0B ¢ moMoInpio RNA-Seq, moka3aim CHIIbHOE CHIKEHUE YPOB-
HS 9KCIIPECCUH T€HOB, yYaCTBYIOIIHNX B CHHTE3€ M CEKPELUU TPHUIIINIEPHUAOB U OMOCHHTE3€ XOJECTEpPHHA, B TO
BpeMs Kak ypoBeHb dkcrpeccuu reHa PGC-1a, yguacTByOLIero B MUTOXOHAPHAIBHOM OHOTeHe3¢e, ObLT YBEIMUCH
(¢wur. 19C).

[Ipumep 2. OtpunarensHas peryisamus PSD3 ¢ momomipio SIRNA obecriequBaet 3ammty ot FLD.

Pesynbratsl skcniepumenta 1. OtpunarensHas perynanus PSD3 B remaronurax KpbICHL.

I'mnotesy o ToM, 4to oTpuuatenbHas perymsiius PSD3 npueneT B pe3yiabpTaTe K CHUKEHHIO COJIEPIKaHHS
BHYTPHKJICTOYHOTO JKHPA, MPOBEPsUIN C IpuMeHeHHeM siRNA B MMMOPTaIM30BaHHBIX TOMO3HMIOTHBIX I'€TaTo-
IUTaxX KPBICHI (KJIeTKu rernatoMsl Kpeickl McArdle [McA-RH7777]) mo 180T, uro coorBerctByeT 186T y PSD3
yeJioBeKa. B 9THX KileTkax oTpunarenbHas peryisiaus PSD3 npuBoamia B pe3ysbTae K CHIPKEHUIO COACPKaHUS
BHYTPHUKIIETOYHBIX JUITUI0B, m3MepeHHoMy okparmmBanreM ORO (¢ur. 10A). Kpome Toro, oTpuriatensHas pe-
rymsus PSD3 B knmetkax McA-RH7777 npuBoawia B pe3yiabTaTe K CHIDKESHHUIO MPOIYKIIUU TPUTIUIICPUIOB,
M3MEpeHHON Kak cuHTe3 Tpuriuiepunos de novo (pur. 10B) n xak s3xcnpeccuss MPHK reHoB, ydacTByIonmx B
cuaTe3e Tpurunepuaos (dur. 11). Bomee Toro, cekperus TUMONPOTENHOB OYEHb HU3KOU IJIOTHOCTH, H3MEPEH-
Has Kak cekperus anosumnonpoTenHa-b (pur. 10C), Takke OblsIa HUXE MO0 CPaBHEHUIO ¢ KIETKaMH, TPaHCHHUIIN-
POBaHHBIMHU CKpeMOIMpoBaHHOW KOHTpObHOH SiIRNA. He Obu10 0OHApYKeHO pa3nduii BO BHYTPUKICTOTHOM
WCIIOJIb30BaHUH JINIIUJIOB, U3MEPEHHOM Kak Oeta-okucienue (¢pur. 10D). Hakomnenue BHYTpPHUKIETOYHBIX JIU-
0B (¢ur. 12A) U CHHTE3 TPUINIMLEPHIOB BOCIPOU3BOAMIM VIS MTOJITBEPKACHHUS NaHHBIX C NPUMEHEHHEM
PaAMOaKTHBHO MEYEHHBIX TPACCEPOB B KIIETKAaX I'elaTOMBI YeJoBeKa, kieTkax Huh7, Hecymux BapuaHT ayuiens
PSD3 L186L, nocne orpunarensHoit perymsuuu PSD3 (¢ur. 12B) u nomyyaiy npakTHYeCKH HICHTHYHBIE pe-
3ynbTarhl. Takum 00pa3oM, oTpHIaTeNbHast PETYIIALHUS KaK HAOTCHHO SKCIpeccupyemMoro TpeonnHa PSD3, Tak
u neiinuHa PSD3 npuBoauna B pe3yabTaTe K yMEHBIICHUIO YPOBHEH BHYTPUKICTOUHBIX JIUHIOB.

UT0o0BI TIPOBEPHUTDH, MPUBOANT JH OTpHUIaTeNbHAs peryisius PSD3 k u3MeHenusM B axtuBaruu ARF6,
PSD3 moagepranm oTpunaTenbHON perynsannuu B kiaetkax Huh7, n ypoBau aktuBupoBanHoro ARF6 u3mepsin ¢
IpUMEHEeHNEM aHam3a ocaxaeHus oemka GGA3, ceaspiBatomero qomer (PBD). Kirerkn Huh7 rematomsr gemno-
Beka BpemeHHO TpaHcumupoBamm siRNA SCR orpumnarensnoro koutpons (AM4611, Thermo Fisher
Scientific), siRNA PSD3 (cmech u3 s23653, s23654 u s23655, Thermo Fisher Scientific, omrcannas BbItie) uitu
siRNA ARF6 (cmech u3 s1565, s1566 u s1567, Thermo Fisher Scientific). siRNA ARF6 denoseka momoiHu-
TENILHO ONHKcaHa B Tabi. 3 HIXKe.
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Tabnmma 3

Obo03HaueH CwmblIciioBas SEQ ID AHTHCMBICIIOBast SEQ ID
ust siRNA MOCJIe0BATENbHOCTD NO N0CJIE10BATENLHOCTD NO
siRNA1 GUCUCAUCUUCGU 38 UCCACUACGAAGA al
(s1565) AGUGGALt UGAGACct

siRNA2 AGACGGUGACUUA 30 UUUUUGUAAGUCA 0
(s1566) CAAAAAL CCGUCUcc

siRNA 3 | CCAAGGUCUCAUC 40 UACGAAGAUGAGA 5
(s1567) UUCGUALt CCUUGGgt

Uepes 48 yacoB mociie TpaHCPEKITUN KIETOUHbIE TU3aThl HHKYOHPOBaH ¢ arapo3usiMu rpanyinamMu GGA3
PBD, koTopsie H30MpaTeIbHO BRIICISIOT U 0CAXIAIOT YHIOTeHHEIH akTHBHBIH ARF6 (ARF6-GTP). [Tocne npe-
munuTanuy aktuBHEIH ARFO-GTP ompenensimi mocpecTBOM MMMYHOOJIOTTHHTA C MPUMEHEHHEM aHTUTENa K
ARF6, Bxomsmero B Ha6op (¢ur. 20A). Knerku, tpancduuposannsie ¢ momomnipio siRNA ARF6, npumensiu B
Ka4yeCTBE MOJIOKUTEILHOTO KOHTPOJIsL. D(h(PeKTUBHOCTh HOK/IayHa IoKa3ajia yMeHbienue Ha ~60% st PSD3 u
~75% ns ARF6, uto 6bUTO OIleHEHO TTocpencTBOM KonndecTBeHHOi I[P B pexxnme peanbHOro BpeMeHH, IPo-
aHAM3MPOBaHHOH crocoboM 2°AA” (¢ur. 20B). Ha rucrorpaMme MOKa3aHO OTHOCHTENBHOE COOTHOIICHHE
ARF6-GTP (aktuBHbIiT), paccuntanHoe kak GTP-ARF6/kanmuexcun (¢pur. 20C).

PesynbTarhl axcnepuMenta 2. Otpuniatenbaas peryisinus PSD3 B IepBUYHBIX TeMAaTOIUTaX YEJIOBEKA.

l'umoTesa Taxke ObUTa IpoBepeHa ¢ npuMeHeHneM siRNA (Takoif ke, Kak yKa3aHO BBIIIE) Ha TIEPBHYHBIX
TenaToIUTaxX YejloBeKka B MeueHn HHAnBUAYyMoB ¢ FLD. IlepBudHbIe renmaTonuThl YeIoBeKa Opalid y TOHOPOB,
TOMO3WTOTHBIX M0 ayuiento oo 1861, mubo 186T, u kynpTuBupoBanu B 2D u 3D. [us xymeTypsl 2D mocie
MPUKPETUICHUS KJIETOK Ha YallKaX, HOKPBITHIX KOJUIAT€HOM, KIETKH HHKYOHPOBaNIU ¢ OOBIYHON CPEoi IS BBI-
paImMBaHus, JOTOTHEHHOH 10 MKM OJIEMHOBOM KUCIIOTHI, M TPAHC(HHUIIUPOBAIN C TIOMOIIBIO CKPEeMOITUPOBAaHHOM
siRNA orpunarensnoro konrposs (SCR) winu siRNA PSD3 B Teuenue 48 vacos.

Conep:kaHre BHYTPHKICTOYHOTO HEHTPaIbHOTO JKMpa BH3YaJH3UPOBAIM MocpencTBOM okpammBanus Oil
Red O (ORO) u koIMYECTBEHHO OIPEAEISIIN C MTOMOILIbI0 BiopiX B MEPBUYHBIX T€NAaTOLUTAX YeJIOBEKa, HECY-
mux amiens 186L (pur. 21A), 1 mepBUYHBIX TeNaTONUTaX YelloBeka, Hecymux amiens 186T (¢pur. 21B). Cpen-
Hsst 9 PEKTUBHOCTH OTpHLaTenbHol perymsuun PSD3 cocraBua ~ 80%, 4To OBIIO OIEHEHO C MOMOIIBIO KO-
nuuecTBenHoM [ILIP B peskuMe peanbHOro BpeMEHH, MPOaHaTH3HPOBAHHOM MeTooM 2" AA” i ocpecTBOM Be-
CTEpH-OJIOTTHHTA JJIs1 000MX THIIOB JOHOPOB. sl KyabTyphl 3D MEepBUYHBIX T€NaTONUTOB YeJIOBEeKa MOIydaan
cthepounsl myteM moceBa 2000 KIETOK/MyHKAa B 96-TyHOUHYIO KPYTJIOJOHHYIO KOJIOY BMECTE CO CMECHIO IS
TpaHcdekiuu B obmeM odbemMe cpenbl, coctapisttomeM 100 mxir. st momydenus cepounnon amiens 186T mo-
6aisin 5 HM FMK-Z-VAD nans obneruenust oopasoBanus chepounoB. Yepes 24 gaca g00aBIsUIA JOTIOJTHA-
TENBHYIO Cpelly Ul BRIPAIIUBAHUA 1O JOCTIXCHHS 00IIero oobsemMa, cocrapitromero 200 mxr/mynky. 50% Bceit
Cpelbl TIOTIOJTHSITH CBEXEH cpenoit kaxaple 48 gaco. Uepes 7 mHel mociie GopMupoBaHUS CHEporabl coOnpan
W Ccpe3bl ¢ KOHIIEHTpAlmen, cocTapisoned 8 MkM, moaBepramy okpammBanuio ORO i Bu3yam3amuu co-
JepKaHUs BHYTPUKICTOYHOTO HEHUTpaNbHOro xupa. Sapa oxpammsanu ¢ nomombsio DAPI, a pesynsraTt okpa-
mmBannss ORO onpeznensian KOJMYECTBEHHO MO M300pakeHnIo J, HOpMann30BaHHOMY Ha YHCIIO SiAEp MEepBHY-
HBIX C(EPOUIOB TEMATOIUTOB YelioBeKa, Hecymux amtensb 186L (dur. 21C), u nepBUYHBIX c(HEPOUIOB remaTo-
IIUTOB 4eJloBeKa, Hecymux amienb 186T (¢pur. 21D). Cpennsist apdexkTHBHOCTS HOKAAyHA T'eHa cocTaBmia ~ 50-
60% 1o oneHke konmumaecTBeHHOI I[P B pexxume peassHOr0 BpeMeHH, MTpoaHaIHM3HpOoBaHHON MeTotoM 2-AACt
JUIst 00OMX THIIOB OHOPOB. YpoBHHM KieTodHoro ATP kak Mepa H3HECIIOCOOHOCTH KJIETOK OCTaBaJIMCh CTa-
OWMJIBHBIMU y TPYI co cKkpeMOnnpoBanHOH siRNA oTpunatensaoro konTpoist u PSD3.

IIpumep 3. OrpunarensHas peryisamaus PSD3 ¢ momompio ASO obecniednBaet 3amuty ot FLD.

CHHTE3 aHTHCMBICIIOBBIX OJIMTOHYKIeOTHA0B (ASQO). Xumepnsie 16-mepHbie pochopornoarneie ASO, co-
nepxaniue 2',4'-3atpyaaenssiit 2'-O-3tuit (cEt) B monmoxxenusx 1-3 u 14-16 u TpexaHTeHHAPHBIN TaJIaKTO3aMHH
(GalNAc), npucoequaennsrit k 5'-koniy ASO, 6bimu cuHTe3upoBanbl B lonis Pharmaceuticals (Kapicoan, Ka-
mudopHus), kKak onucaHo panee Ostergaard et al. (Bioconjug. Chem. 26, 1451-1455 (2015)). B atom nccnenosa-
HUM NpuUMeHsuH 182 ASO: OAMH C IMOCNIEA0BATEIFHOCTEIO aphl OCHOBAHWI, HAIICINBAIOIIECHCS Ha MBIIIMHBIA
PSD3; ASO PSD3 (5'-GTATTAATACTCTCTC-3"; SEQ ID NO: 1), u Bropoii ¢ kouTpoisHoi ASO, Hauenm-
Baronieiics Ha Hen3BecTHBIN MbIMHBIN TeH (5'-GGCCAATACGCCGTCA-3"; SEQ ID NO: 19).

JKusoTHbie 11 06padoTka ¢ momoisio ASO. Bee nporenypbl 1 IPOTOKOJIBI HCCIIETOBAHUM Ha MBIIIaX ObUTH
0J100pEHBI MHCTUTYIMOHAIBHBIM KOMUTETOM II0 YXOJY M MCIIOJIb30BaHHIO KUBOTHBIX. Bce MbIy Obutn mmosy-
yeHbl U3 naboparopun Jxekcona (bap-Xap6op, MdH) U BX mOMEIIaiu B KICTKH C IIMKJIOM CBET/TeMHOTa 12
4/12 1 nu xopmwmm ad libitum B Tedenwe Bcero mepuwoaa uccienoBanuid. lllecTrHenebHBIE CaMITBl MBIICH
C57BL/6 (romo3zurotel mo 147T, uyto cootBerctByeT 186T B PSD3 denoBeka coriacHO BBIPAaBHHBAHHIO
NP_056125.3 genoseka u M XP_017168192.1) momywanu nuety, Bei3siBaronryio NASH (D16010101, Re-
search Diets) B Teuenue 34 Henenb. 3aTeM y MbIIIeH Opaiv KPOBb U PAHIOMHU3UPOBAIN B TPYIIIBI UCCIICTOBAHHMS
B 3aBUCHUMOCTH OT Macchl Tena u ypoBHe ALT B mutasme kpoBu (n=9-10 Ha rpynmy). Melmieii KOPMIIIH B COOT-
BETCTBUHU C aueTod, mHaynupytomeid NASH, u obpabarbiBany (pU3HOIOTHIECKHUM PacTBOPOM, KOHTPOJIHHBIM
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ASO GalNAc (5 mr/kr/nenens) uan ASO GalNAc PSD3 (5 mr/kr/nenens) B TedyeHne 16 Henemb IyTeM eXeHe-
JICNTBHOW TIOJTKO’KHOW WHBEKIMU. B TeueHne nepuoaa oopadotku ¢ momoinsio ASO 3HaueHus Beca Telia KOHTPO-
JUPOBAIM eKeHeaenpHo. Uepes ceMbaecsaT Ba yaca mocie rnocyienHeit mo3sl ASO Mpliieil BBOIUIN B HAPKO3,
KpPOBBL COOHMpAH IyTeM IMYHKIIUU CEPJIIla, a TKAHW COOMpaIId M MO0 OBICTPO 3aMOPAKUBAIH B KUIKOM a30Te,
m6o ¢ukcupoBanu B GopmainiHe a1 THCTOJIOTHYECKUX aHann30B. KpoBe nentpudyruposamy npu 3000 x g n
cobupanu iazmy kpoBu. [1ma3My KpoBH U OBICTPO3aMOPOKEHHBIE TKAaHU XpaHmiu Tpu -80°C.

broxumust TuTa3MBl KPOBH U TTedeHH. KOMMYeCTBEHHO OMpeNelsiii TpaHcaMuHa3bl Tuia3mMbl kpoBu (AST,
ALT), oOmumii XoJIeCTepUH IIa3Mbl KPOBH, TPUTIUIICPUIBI IIA3MbI KPOBH, XOJIECTEPHUH JTUTIONPOTEHHOB HU3KOU
miotHocTH (LDL) (LDL-C) 1 xonectepuH JHMONpoTenHOB BhIcOKO# mumotHocTH (HDL) (HDL-C) ¢ mpumene-
HUeM kinnmHu4eckoro aHanmmsatopa Olympus (Beckman Coulter, bpea, Kanudopuus). Tpurmunepunbl nedeHu,
CBOOO/HBIN XOJECTEpHH U 3(QUPHI XOJIECTEpUHA ONPEAEssUIN KOJINYECTBEHHO, Kak ormcano B T. P. Carr, C. J.
Andresen, L. L. Rudel, Enzymatic determination of triglyceride, free cholesterol, and total cholesterol in tissue
lipid extracts. Clin. Biochem. 26, 39-42 (1993).

I'ncromatonorus u ananu3 u3odpaxenus. [locne Gpukcarmu popmaarHOM, 00€3BOKUBAHUS U 3aJIMBKH T1a-
paduHOM cpe3bl TOMIHMHON 4 MKM OKpallMBaJIi TeMaToKcHiInHOM 1 03nHoM (HE) u nukpocuprycom kpacHbIM
(PSR) B COOTBETCTBUM CO CTaHIApTHBIMHU TIporenypamu. [lociemoBarenbHbIe cpe3bl HIMMYHOTHCTOXHUMUIECKU
okpamuBanu g koyutarena lal (Collal, LS-C343921, BioSite, CIIIA) B aBTOMaTH3MPOBAaHHOM CHCTEME Ven-
tana Ultra (Ventana Medical Systems, Inc., Roche Group, CIIIA). AHaim3 n300pakeHni MPOBOIMINA Ha IU(PO-
BBIX H300pakeHHUAX C TPUMEHEHHEM IIPOrpaMMHOTO obecmedeHus Visiopharm Integrator System (Bepcus
2018.09, Visiopharm, X&pcxonbM, Jlanus). HeokpameHHyto Turomans (JUMHABR) Ha MIPEIMETHBIX CTEKJIax, OK-
pamenssix HE, onpexersiin KoaudecTBEHHO M COOTHOCHIIM K 00mIe rromann cpesa. CreaTo3 IeYeHH, BOCa-
JIeHue, Toka3aTenb akTuBHOCTH FLD u craguio ¢ubOposa oleHWBaIM B cpe3ax IEYeHH, OKpPAIICHHBIX ¢ IOMO-
meto HE u PRS, B cooTrBercTBUHM co cnocobamu, omucanHeiMu B Kleiner et al (Hepatology 41, 1313-1321
(2005). Bce rucronornveckue OIEHKH TPOBOIMI CEpTU(GHULIMPOBAHHBIN BETEPHHAPHBIN IAaTOJIOTOAHATOM, HE
pacrionararoniuii HHpOpMaIen.

Okcnpeccust reHoB y Mbinied. PHK nedenn ounmanu ¢ npumenennem Habopa RNeasy (Qiagen, XwiibzaeH,
I'epmanust) u noaseprainu KomudectBeHHOMY [11IP-ananmzy. Jlst KOJMUECTBEHHOTO OIpEEIeHHUs] YPOBHS JKC-
npeccnn PHK mpumensiin cuctemy Applied Biosystems StepOne Plus RT-PCR, B koTopoii mpuMeHsieTcs 00Ha-
pyxenue ¢ayopectieHimu nocpeactBoM RT-PCR B pexume peansHoro Bpemenn (Thermo Fisher Scientific,
YonreMm, Maccauaycerc). MPHK PSD3 konudaecTBeHHO onpenessuii ¢ MpUMEHeHHeM Habopa 30HIIOB | MpaiiMe-
poB Mm01351099 ml (Thermo Fisher Scientific, Yonrem, Maccauycerc). Yposau tpanckpuntoB PHK nopma-
mu3oBam kK oomuM ypoBHsiM PHK ¢ mpumenennem pearenra Quant-iT RiboGreen RNA (Thermo Fisher Scien-
tific, Yonrem, Maccauaycerc).

Jlist sKcnipeccun aMmoreHHoro reHa oo6uryto PHK Belmessiin W3 medeHM MbIIeld ¢ ITOMOLIbI0 Habopa
RNAeasy (Qiagen, XunbaeH, ['epmanus). 100 vr obmeit PHK mist xaxkmoro oOpasiia mpuMEHsUTH 1JIs TTOJTyde-
HuUs 3'-koHNEeBBIX OnOIHOTeK RNAseq ¢ mpumenenunem Habopa 3'-MPHK Quantseq Kit (Lexogen, Bena, ABct-
pust). DT OMOIMOTEKN OOBEANHSIIN M CeKBEHUPOBAIM Ha mproope ais cekBeHupoBanus NextSeq500 (Illumina,
Can-/luero, Kanudopnust) xo mmHsel puna 50 n. H. ¥ TIyOUHBI 3-5 MHJITHOHOB pUIOB Ha oOpasen. Puapl kapTu-
POBAIM C MOJAEISIMU T€HOB ¢ IpuMeHeHrneM Salmon (Bepcust 0.7.1) ¢ mpuMeHEHHEM peXUMa KOJIMIECTBEHHOTO
aHaJM3a Ha OCHOBE KBa3W-KapTHPOBAHHS M aBTOMATHYECKOTO OMpeneleHus Thia O0udmrotek. Salmon (Bepcus
0.7.1) obecneunBaeT OBICTPYIO M 0E30MMOOYHYIO KOJUIECTBEHHYIO OIEHKY SKCTPECCHUU TPAHCKPHUIITOB, a 00U-
JIFie TEHOB OBIIO TIPEACTaBICHO KaK KOJIMYECTBO TpaHCKpHUNToB Ha MuuHOH (TPM) myrem HOpManu3amuu pH-
JIOB, aCCOIIMMPOBAHHBIX C TEHAMH, TI0 00IIEeMy KOJIMYECTBY KapTHPOBAaHHBIX PHIOB HA 00pasell.

Pesynbrarel. PSD3 meuenu moaBepraiy OTPpULIATEIBHON PETYISIIIAKA Y MBIIIEH TyTeM BBEICHHS aHTUCMBI-
CJIOBBIX OJHMTroHyKIeoTun0B (ASO), KOHBIOTHPOBAHHBIX C TpeXaHTEHHApHBIM N-anerwuiranakrozamuaoM (Gal-
NAc). Mrimeir C57BL/6 xopMWIA B COOTBETCTBUU C JMETOW, BBHI3BLIBAIOIICH HEAIKOTONBHBIH CTEATOTCIIATUT
(NASH), B Teuenue B o0mieii cnoxHocT 50 Hemenb, a B TCUCHHE MOCICIHUX 16 HeJelb TPkl MBITIeH o0pa-
OateiBanu ¢ omonibio ASO PSD3, korTpoipHOro ASO mimn ¢usuonormdeckoro pacrsopa. Oopabortka ¢ mo-
mompto PSD3 ASO 3amerno camxana (-98%) yposens skcupeccun MPHK PSD3 B neuenn (dur. 13A) u cHu-
JKaJIo BeC MeYeHH, oOlee coepKaHue TPUIIIMIEPHUIOB B reueH 1 ypoBeHb ALT B mnasme kposu (¢ur. 13B -
D). O6paboTtka ¢ momormipio ASO PSD3 He Bnusuta Ha Bec Tena mbimieit (¢pur. 14A). Kpome Toro, o6padboTka ¢
nomonisio ASO PSD3 cHmkana ypoBeHb 001Iero cBOOOTHOTO XOJIECTEpHHA B TIEUSHH, YPOBEHD d(pupa Xomnecte-
pHUHa B MIEYCHH, YPOBEHB acnapraraMuHoTpancdepassl (AST) B mnazMe KpOBH, YPOBEHB OOIIETO XOJIECTEPHHA U
obmero LDL-C, HO HE U3MEHSIIO YPOBEHD TPUTIUIIEPUIOB WK XOJIECTEpHUHA JIUTIOMPOTEHHOB BHICOKOH TIOTHO-
ctu (HDL) B murazme kposu (HDL-C) (¢ur. 14B-H). C Touku 3peHus ructoiorun oopadotka ¢ momompso ASO
PSD3 cumxana yposens Oenka koiarena lal (Collal) neuenn u ypoBHH Kamneib JTUIHIOB B ieyeHu (¢ur. 13E-
F).

TspkecTs 3a0051eBaHUS TIEYEHU OLEHUBAIM C IOMOIIBIO TOPSIKOBOTO PErPECCHOHHOTO aHANIN3a, M OBLIO
00HapykeHO, 4To 00padoTka ¢ momoribio ASO PSD3 cHmkana TsKecTh CTeaTo3a M BOCHAJICHHS, a TAKKE MOKa-
3arens aktuBHOCTH FLD (NAS), X0Ts moka3zarens ¢puOpo3a redeHu CymecTBeHHO He m3MeHwics (¢ur. 13G).
OnueHNBa M YPOBHU IKCIIPECCHH T'€HOB, YYAaCTBYIOIIMX B CHHTE3€ TPHUIIIMIEPHIOB, U OBUIO OOHApyXEHO, YTO
OHHM COTJIACYIOTCS C dKCIIEpUMEHTaMH in vitro B remaronutax McA-RH7777 (¢ur. 11), roe oTpuniaTebHas pe-
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rymsiuusa PSD3 y wmelmel, nmogy4yaBmux AMETY, BbI3bIBarolyro NASH, cHipkana ypoBeHb SKCIPECCHH T€HOB,
yuyacTByIOmHMX B nnoreHese de novo (¢dur. 15).

Bce ccpunkm, nuTHpyeMble B JaHHOM JOKYMEHTE, B TOM YHCIIE NMATEHTHI, 3aiBKM HA IATCHTHI, CTAaTbH,
Y4EOHHKH H T. II., U CCBUIKU, IUTHPYEMbIC B TAHHOM JOKYMEHTE, IO TOH CTEIICHH, B KOTOPOI OHM yXe HE SIBJIA-
FOTCSI TAKOBBIMH, BKITIOUEHBI B ITAHHBINA TOKYMEHT ITOCPEICTBOM CCBHIJIKHM BO BCEH CBOCH MOJIHOTE.
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<400> 1
gtattaatac tctctc 16
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aacaaagagc acgcggcgct ggccgccggce actcgcgceccc tgaggctgcg gccccggagc 60
gcccggcggce ggtttcggecg cgcggccggg ctggcgatgg aagatggaag gaaggagcgc 120
agcggcagag acatttgttt gggtgaacaa tgcatctgca cattcccaga gtgttgccaa 180
ggccaaatat gaatttttat ttggcagatc tgaagggaaa gctccagata ctagtgatca 240
tggaggaagc actttactcc caccaaatgt cacaaatgaa tttccagaat atgggaccat 300
ggaggaaggt ggagaaggcc taagggcttc tctggaattt gatggtgagg ctctgccatg 360
ccacccacaa gagcagcagg gtgtccagcc tcttactggce tgccactctg ggctcgacag 420
tgttacagaa ggaccaaaag atgtcagaga ggccccctct caaagtcatc tcaaggaaca 480
aagtttacag cccattgact ctttgatttc agctctgaaa gccacagaag ccagaatcat 540
ttccggaaca ttacaggcta caaaggtact ggaccaagat gctgtttcta gtttttcagt 600
tcagcaggtg gaaaaagagc tggacactgc cagtcgtaaa acacagagag tcaacaaaac 660
gctccctget ggccaaaaaa atttaccaga aatacctctt tcagctgaag taacaacgga 720
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ggaaagtttt

ggcagagatt

atcttgtcct

tggtttcttg

aagcagctcc

actgtggaca

gcaaagaaca

atcagctggt

agctccttca

gagtggagag

accagagaga

agacatcctt

aaccattttg

agagcctgat

taaagaaggt

tgtgtctgca

tgatgccagc

tgctggggtg

ggaaaaggag

aaggttggcc

ccttggcaag

ttttacagga

gggagaaact

taacccagat

tcttaatacc

tgcaaatctg

gtacaactca

gtctccctca

tattggaagt

caaaagtgga

aggaaaacga

tatttgagca

tcccagataa

ttggcctccce

aaagagcaga

atgggacgcc

ggaggagaca

gcctctcecctg

ttgtgtaatt

gagaggcctg

gatgaagtct

gacagggaaa

gggcctggat

gacaacactt

agctatttta

ggtcagttct

gatggtggca

gactccatct

aaaacaacac

accccagaaa

aaacgccttt

aacaacgaat

atgacgctgg

caagaacgag

accattgctt

gatctacatg

caaggggtaa

atcaagaatg

gaaagtactg

actactaacc

ttcttggctc

ggatggaaaa

tccagaaaga

tgaataatgg

tcgggagctc

ggtctgctct

caggccgggt

agagagagac

acagcaaaga

caagtagttt

gcactagctc

tcctacagga

ggatcagcga

atacggagga

ctttatacta

gctttgaaat

tggagaggac

tcgtgatggg

acacgaaagg

ggctagaagc

atctcagtaa

atcagctgga

ttagcaaact

atcagtcact

agagagtttt

cacaagatgg

gccacaatat

atgagggtgt

agaagcttga

aggagaaagc

catttttgga

ggaaaattca

ccttttatgce
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tctcaccgeg

gaggaaaggg

agcagtgacc

tgggagagag

caaacatgtg

ccagcatcct

gtcttccaaa

aactgagaat

ggggacattt

daaacCaaacag

acaagaggag

ctccaccgac

cagtgcagag

gcccctcact

atcaggggga

ctattctagt

caccccggag

tcattctgaa

tggtaccagc

cagattcaaa

agttgcagaa

caggtatttc

aatacacttc

agtccattgc

tggaaagaag

tgatttctcc

atgggcagta

taacggaaca

cattcctcat

tgcagatatg

tgtactgaag
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ctgttaactg

gctgtctgtg

tgccactctg

cacccagggg

gaatttcaag

atagattttg

gtgccacgcc

gtttgggatg

tccecectgtge

catcttgaga

cacgttaagg

gtgtacagct

tccectggaga

ccaatgatac

ggacatcagg

ggcgtcacca

attgctttct

atggggagca

agcaatgtgg

agatcagatg

gaatatctga

tttaaagcat

tccaatagat

cttacctgtg

atgacctgtc

aaggatctgc

gatgatgaag

catccaaaga

gatccaaatg

gatggaaaga

ggaacagttc

gagacactca

tgcaggagcc

caggcagtgt

gatgtgatcg

gagtggaaat

agacatcact

atctcatctc

aatcctggaa

gtcttgatga

agacacctaa

gggaagatga

cccagtttga

cattatactc

aacagcgcat

atatcctgag

atgggctgaa

ggggaagcaa

ctgaaatttt

aagcagccaa

ttgcaaaaca

agttttttga

tctctecttgt

atttttattg

caataatgct

aggagttcat

tgaaagctct

dadaaaaaaaa

ccatcagtcg

ctgctgtgta

agactccaag

tttacttgca

780

840
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2460
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aaaggatgaa

tgtgcaccac

acttaaaact

agggtggata

agcaatcggc

gtctcaggag

ggccgagcac

caaactgaaa

tctcaaggaa

gaagtcgcac

gcgtaacgtg

tacttagagt

gatctttctg

ttagtaattt

atttcttttg

gaggggatcg

gcagtctgcet

aaagaattta

gctggagtta

gcactcacag

gcagcttcat

aagaagcgtg

ctgattccat

tgaggaaaga

cttgaggagc

cagggtctag

tttttcttac

tgtgtcctgg

gcttttcttg

tggatattgg

aactgaggaa

cttgatagcc

tacaagccag

gcattggcat

gccgactgga

aacaaaatca

tctcagaaga

gagcaactga

cgctcatatc

gaccactatc

ggaggcaaag

tcgagtcctt

tcagagagga

ccatctgcgg

gtaatccgtg

tttctattgt

ctttgatgat

tgatttcaga

cagttgtttt

atccattgtg

atatacgcct

atgctccagt

gtgcagctta

aagatcgtag

ttcagccaag

ttgataccca

tgcagcagta

actagaaatc

tctacatatg

ttgtgatatt

tgtccttaag

ttctttaaaa

tcttctggtt

acttcactct

aaaaggcctt

ccaaggccac

gggtcttgcet

attgtgtggc

agtttagccg

agtcacatga

cccccgacaa

tggagtttga

agctactgag

cgctgaaccc

aggatcaccg

ccaggaagtg

aatatattta

atatttttgt

ttttgcaact

atgaattatg

atgtattctc

aaacacttaa

ttatatgtga

aagaatcaca

gcacttgttg

gattgagaac

caagggaaag

gttaattttg

ggcatgtgcect

catcatctct

tgtgtgtgcg

gaggtcttcc

acaaaataag

tatatctgaa

gcaggtgcaa

gctactactc
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gtctgaagag

ggactatgag

ttttcaaact

agctgtattt

cccacttctg

aagtaagctg

gaaggtcaaa

gaaaacccgc

taacgatgaa

ggatacttct

acctgaaaca

ctggtcatgg

dddaaaaaaa

tagtttctgt

tgatagctaa

tatcccttcet

atatcaactg

ctggacaaac

aatcttgccc

gtgctgggaa

ttgagatcgg

ttagggaagc

aggaagtgga

tttgctaaag

cagtctgcag

atcgttgata

tgcgtgtgtg

ttcctaacaa

gaaggaaaac

agtagtagtc

agtgactttg

aactttctcc
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gacttgaaaa

aagaaaccaa

cagagcccag

tctgcaccac

cctgccacta

aagcagatca

gccaaggacg

tatgaaatgt

agcgaggctg

ccaatcactg

ccaagcatta

agcaaaatag

gtctgtgaca

acagattgtc

tgcacctttt

cttttggttt

ttaaactttt

tgtagtttta

agtcacagag

tctagttgcet

accctgctgg

acattagcectt

gtcattttgc

gatgggggca

gaattgttac

tccttccatce

tgcgtgtgtyg

attaatacta

gtagctgcag

agaatgaatt

tttattcttg

taaaaatact

acgctgtgag

acgtgtttaa

aggaaatgca

catttccagc

caacaaaact

ccaccgagct

tcgatgagta

atgtcagcat

caggactgaa

ccaaagtcaa

agcaaaaagt

ggtttttcaa

aaacggtgca

tttgctcttg

ctgtgaggag

tctcttgttt

ttttaaggtt

gtaaattcta

gtagaattga

ccaatatgag

aagcagggaa

gcttgaagtg

ctttgaaggc

ataatcggcecce

ctcactccca

caggaataga

ggcatggggt

aaatgaaaca

ttgtccacga

atggttggaa

tctcagtctc

tcatctattt

2640
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2760
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2880

2940

3000

3060
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3360

3420

3480
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3960

4020

4080

4140
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4260
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tcagtccttt

tccagttaca

agaaaggagt

actctgtaat

cactttgatt

gaaggtacta

gagaaaacct

catttattta

ctattgccca

attttgccac

aggcagtaac

cccatgtatc

tatctgtctt

tatactaagc

aagaaaaagg

tatagaatgt

tatttctgac

tgtccgtgtce

cattggatac

aaaaacaact

gtccatcttt

ctgtcatgag

ttgcctagat

ttcctgtggce

tgttgcccaa

cacctccgtc

attcttcttc

tcagaatgcc

aatctgaatt

ggattcctca

agcccgtagg

ctttctgtct

gtccctttga

gaaagtttag

ccctaaagtt

tttctttttce

tgaccaaaga

gctgtaaagc

cagaattatt

gagaaggctt

acctgtaaaa

taagtttatg

agattgattt

tctacctgat

cgaggggaga

aacttccctg

ctgtatgtat

atttagagta

atatgagtca

gaagggctct

ttaaaggttc

agcgcatggg

tgcatgaagg

tctgagagtc

atctagccag

ttcacggtac

gcccacctca

acgtcaatac

ttggtcatag

ttaggggttt

ttagcaatca

catttctgaa

actcaaaatg

agttcagggt

cccactgaga

aaaatctccg

ctccecttaga

atcagctgcet

catggtagtg

tattaacgtt

acccctctct

aaaaaaacct

tttcagaact

ttgtagcctc

aatctaaatt

gaggtaccta

agtggcttga

tttacttatt

gtgttgaaat

ctaatattaa

tttgaagctt

ttttgtgagc

ctgagaacac

aggccaagag

tggcccatag

aagaaattga

aagggagcac

gcgcccagga

acttcatatt

tgttgttgca

gtccccacct

aaacttaatt

gtgcactttt
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gttctattaa

gataaacaga

cctagagcett

caagtggcac

aagtttctct

ctacaggaat

tctaagtggt

tacttccttce

agggttgcag

cacttttaac

gCaaaacaaa

tcactgaatc

atcaggatat

gaccatgtca

atgtgtttgc

taatatacat

actcggctag

ctccagggac

cagtatacca

caggatctca

ctcttcecectg

tttatgctat

ccaaccacat

ggatgtttcc

cccttcceett

gccttgggac

aatttctagt

aaattgacca

cgcatgctgg

actgggatgc

ttgaaacatc
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ctttgcagtc

atattcttct

tgtgatttcc

aacttcagaa

agttctatag

agcatggttc

atgttattat

ccctctgtaa

ttgctttctt

tctctgecectt

caggatagtt

caacatatcc

ttgttttctg

tctacaagct

ccacagtcta

tgaatggtac

catcagcacc

ttctggatag

tgtttgcata

gactgccgta

aggcttctga

gggaggaaac

tttcectttgg

tttcacagct

tcctctgaag

ttccttccat

acagaaaatc

tacaggtggc

cttttacagg

agagtcctta

attttgctaa

atgagcttgt

gtagaggaag

taaccttgaa

ctaatagtat

tttatttgtt

cagtgaatta

gatgtactag

atgtccatga

tgtaataagt

gtttgggtaa

accaatatgg

acaagcaagt

cctaaatgtt

tcagtaacta

tatctatgta

cttgctacag

actatagcac

gctaatagat

gtttatcttt

gcatgatgct

aggttgctgt

agtcactgat

gataatttat

gctccaagcc

gtacgccacc

atgataaatc

ttgacagcta

ccatgtataa

gaggtgtctg

ctttatcgcc

ctctcagcag

4560

4620
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4740

4800
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5040
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5160
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5760
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6000
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tgtctaatta

gggagagagt

ttagatgcag

ctctatgcgt

gtgacatgag

ggtttgtatt

caaccagcag

ctgtcctttg

cctgcttgtce

ttgacgttaa

gtccttgaaa

tcctgaattce

acttggtcga

ccttgacttt

aaccaaagtg

agttggagtt

atggtaagtc

tctggccatc

ccaccagtct

attgatagca

ctcatccata

agaacccacg

atgtcttcat

gcaacagcag

tcttcggttce

tattcttaca

ttgtgggtat

tatggtacat

acaacctcat

ttattaaact

aaaattcttt

ttttgcagtg

aactgagcaa

cctctgatgg

aggatagaaa

ctccaactgt

gaatttactc

tcaccctgtg

ggaaagaggc

cctattgcectc

atgagctgca

agaagtttct

ttgagttcct

acagaagttt

gttttcagca

tcaaatgaca

gcatcctaag

taaatagtat

agctttgcag

ttgtctccca

tatagcatct

atagagaggg

aaggaaggac

tgggcagcct

agagagaatg

gaaaattttg

atcctttgta

ggcagtatgt

ttatagttgt

gtacatcaaa

aggactgatt

taaactcaaa

gagctttgaa

tactgtgtgc

tacttttgtg

aaatgtagtc

gcattttttg

tatcctaatc

tggaagagga

gccaagctac

ctcttactgc

cctctatcat

ctcttttcectt

ccattgtctt

ttggcatttt

agctttgcag

ggttgggagc

gaattttttc

agttgttaaa

ctgcttttgt

gcagatgcgc

ggccatgcca

tacatgatca

gctttgtcac

tgaaatccaa

tctgcttatg

tcattaaata

caagttacat

atttgtgtgt

cagtcatcaa

atgtatgtaa

attatttttg

atataatgaa

taatattttg

tcaccagggc

aataccaagg

048246

aattttaatt

cctggattat

gtgcagtggt

tagaaaatga

aaatctgggt

agaacttctg

ctaaacacaa

gtaaagatct

tttaactaat

actaacaaaa

tccttgcagt

gtttgaatct

cacctctctt

caattgtaaa

cctgaagtct

ctcaaagcat

ctctgggcect

ctgctctgcc

aatcatcaca

tgatttttct

aggcattctc

acaataattg

cttgaatctg

aattgtatat

gtatctgtag

agaaaatgcect

atgcatcagt

tccttaatca

gttgttgaga

attaaaattt

aaaaatgact

gcatagctcc

-4 -

aatctcagca

gtgtaacctt

cttgtggcaa

ggactggccc

ggctttccaa

agattgtgga

agttacactg

gggaaggatg

cattgacaat

ccttttgggt

catcagttaa

ctgtaattta

catttcagca

attagcactg

agtttatgag

ctaagttatt

cctaccttgce

acatgtcagc

gaataacccc

ctcagattcc

cttttgtacc

gcccattgca

catgacagtt

acagtaggtt

tattgcaggc

gtcacctgcc

gtgtagattg

gtgtgatatg

gtatatatag

ttaataagac

ttcaactaac

ctgtaatttg

aaaccatgat

tttattcctc

acacaagacc

ctgggcaaaa

ggctaagata

agaatttttg

agcttttcta

agaggcaggg

tggaagaaaa

ttcattaatt

gcatgttgca

actcccgtgg

gtgagtcatc

taaaacaaag

gaattgtcca

ctgacagaaa

tccacagctt

aaatttcttt

gtgatagatt

ttttccatct

tacagtatcc

tgcagagaga

tgacttgaat

ttcttaagtc

ttttggagac

attgttgtat

catatcagtg

aaaagcaagt

tggtattgtt

tttatgctag

cttgtgaatc

ggaaatacag

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280



aaagaaaaga

agcacttaaa

acgttcttta

acccaccata

tgccgcatcce

catcccagga

acaggtaaaa

tctcttttte

cttatattat

ggtatattta

tttaaacaca

agactaactt

tgttgttgtt

attggttctt

gagagtattt

catgtagaaa

tgtttggact

ataataatat

atacttttgt

taaagtggtt

ttcagaacca

ctctgacatg

aaacataaga

ggtggaaact

tgactttgag

cttgtggacc

tctccgtage

ctgcttgcectc

cttcctgtag

gagctccgac

tggaaatgga

aaaaaaaaaa

gtcaaactga

ttgttgttgt

tcatttatgt

gtactcgctt

ttgggtactg

gaatttcagg

ctgcctctcc

agagtgtaaa

aagcagtgac

ctgcctcgtg

cagctccagg

aattaactct

gacgtgcagt

ccttctaaga

aggagtagga

ttaaacataa

ctactctaga

aaaactgtag

gctttccatt

gttgactgtc

tgtacacatg

ccttaagatg

gcatcacaga

atgcattata

accaaattga

ctgggtgaag

tgcagatcat

gagcactgat

tgaacatgct

aaggaaccga

aaaaggcagc

caattttggg

aattagtcca

atttgtgtat

gacttggaag

tatcctaggt

accaggttta

ccaaagaaga

taggtaacta

tgagtgtgtt

tctttgtagce

ctgcagtaat

atagtctcaa

ggactggctc

attattgtga

gaagcaaaac

agccatggag

gagagtatat

gaacaagagt

tagggtaacc

cccttaggtg

cttgcacaca

caaagagcca

tgttttccaa

tttttaacac

aggctttctt

tcccagaagc

tcctttgaga

gtgccttgtc

gagcagttga

actaaaatgc

048246

ctgtgcagtc

cttattacaa

taaaaaatat

gttttacggg

aaatatcaca

ttgcagttgc

aactttattt

gccactggcc

gagactaaaa

tgagtgagtg

tgattcagag

gtgttggtag

actatttttg

tgtgaatgat

tctgcagaaa

gtttcatttt

tttataaagc

atatgcacat

aattagacca

atgcatgtgg

tataaggaga

tgcacacaca

gaatattcta

gggccagggt

ataaatgagg

gtaattcaca

tggtgtgcat

gaggagtaca

cacactcccc

gcacttttcc

atttcccecttt
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ttagtaactt

aatgtgatgc

agctttcgga

agatcaaacc

agcactaaag

agaaattagc

taaatatttt

ttagttgttt

ttttattaac

gctgagtgca

agtttgaatt

ttacacttga

caaatatatc

tggcagggtc

cagccatttg

tgggccttaa

caagtaacca

tgatttttaa

aattgaagct

ttagtcctct

aaagttgaca

gtgaatgttt

aagaggtgat

ggaatctgag

ggatccatat

agcagcagct

cattttccaa

agtgaagaaa

tctgagcettt

atcagcaaca

gcagggcaga

tagtattaag

tttaaagcac

agaattaagt

actctcgtgg

tatatcaggg

atctagtgtc

tatacttagg

gagcttactg

cagcatgttt

gtgtcttttg

gtggggtggg

ggcatttttt

atttttccta

ttagttttgc

attcaaaaat

ccatttgaaa

tttgatatgg

tgctgttaag

taggggacag

cctcctgaga

tgtctgggac

taagttatac

gaacagaggg

ctctagtgtc

cacattcttt

ctccagcatc

ggtggcagag

caaggaggca

actggtaaga

acagcgagga

gagctaagct

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140



cttaggaata
tggagagaat
aggcgctcct
gctcactgcect
tctgcaaaga
ggacagcctg
gtgaccctgc
tgaacaaacg
caaaaaacaa
cccagattcc
gtgctagctt
ctccctgcag
agaatttata
ttttaatata
ctgtggctca
aatcatttca
ttagtgacaa
tgggtaagct
gattctggaa
gaacagtaat
acattttaca
actgttgttc
ctgtgatata
tttataagtt
ttttatgtaa
taaatgtaca
<210> 3

<211>

<212>
<213>

TIHK

<400> 3

gtgttataga

tttggagttt

agaagagtcc

ctgagtcctg

ggaacctctc

ggtttcaaat

tgaggcaagg

tcatgacaaa

actggcaccc

tggaaatggc

agcagctttg

tctcttatat

ttgtcagcct

aaagaagctt

aactaattgg

gttctattgc

aatagcagcc

ggcggtacta

atgccgtctt

ttgtgtggat

attgctttat

aagtaaatct

tagagtacat

ggggatattt

tagaaatcac

aactttagaa

10091

Homo sapiens

aataagcacc

cacttaatat

cagcccaagg

aacaccagag

ccccggecge

gccacttccc

tatcaactcc

gattctctga

tgagttctaa

taacgtttcc

ttcagtccag

ctcaagcttt

tgattaccat

ttaacttttc

cattgtggaa

agtcctggtg

tgctcctttt

taacacgtac

ctagaaaacg

attgttaaag

tttttattaa

aaaccttgta

ttattgtgta

tgttgtttta

gcaaaatagt

agaaataaat

048246

ctaacttcaa

tttcccatcg

ctcgattaag

ccctgcagag

cacttcactc

ctgctttagg

gagagtgact

gtgaagttaa

ctacggacgg

tttctagggg

atcagagctg

aggaacccat

aggacaggca

cagcctatta

catttcttta

ccatatgtcc

caatggcgaa

tggaaacctg

atggcgtttg

tgtttaaaga

aatagttgta

gacaagtgag

aatgtttatg

cggcaacaaa

gaaggattta

ccaacaaatt

ttcctgaaaa

gtcgccataa

gaccacactg

agtggtgata

aggcttctac

gatccaggtg

gagtcactga

caccacgtat

acgatatctt

aagggtcgag

ttaggtaaag

ttctaaatgt

gaaaggcgat

taataactga

ccttcaaagt

cctgcaaatt

actgtcggca

ttcctcatca

tggtggtctt

atattttgac

tataaatatt

tcatctgata

aatataattg

atttattgca

aaatatgtat

tcaatca

tgttggttaa

ataagtcttc

caggtctgag

acacatcatc

tgagcagcaa

tcctgatage

gcgtggcaca

tttacctttg

tgcctccaca

gaatactcaa

gcctaaccac

acactagcgg

aatttgtatc

gttatattca

tttctccacc

gtgaaagtaa

ttagcagttt

ccacctacca

cttttgaaag

aattaagttt

accctatttc

tgtatagaag

ttcctgtgtt

tttaaatggt

atgatacatg

aggttcttgg aaggctgtga ggctcggcag tcactgaact tgggagctga agaatactgg

acggggcttc ggagaggaag gatggtccag gcgcacccca ggggttgcga tgggcectcttce

-44 -

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11687

60

120



ttggtgtctg

tgaaatgggg

cagcagcaat

caaaagatca

agaagaatat

tttctttaaa

cttctccaat

ttgccttacc

gaagatgacc

ctccaaggat

agtagatgat

aacacatcca

tcatgatcca

tatggatgga

gaagggaaca

agaggacttg

tgagaagaaa

aactcagagc

attttctgca

tctgcctgcece

gctgaagcag

caaagccaag

ccgctatgaa

tgaaagcgag

ttctccaatc

aacaccaagc

atggagcaaa

aaaagtctgt

ctgtacagat

ctaatgcacc

ttctcttttg

actgttaaac

tatggttgct

agcactgaaa

gtggaagcag

gatgttgcaa

ctgaagtttt

gcattctctc

agatattttt

tgtgcaataa

tgtcaggagt

ctgctgaaag

gaagagaaaa

aagaccatca

aatgctgctg

aagaagactc

gttctttact

aaaaacgctg

ccaaacgtgt

ccagaggaaa

ccaccatttc

actacaacaa

atcaccaccg

gacgtcgatg

atgtatgtca

gctgcaggac

actgccaaag

attaagcaaa

atagggtttt

gacaaaacgg

tgtctttgcet

ttttctgtga

gttttctctt

ttttttttaa

gcaatgctgg

ttttggaaaa

ccaaaaggtt

aacaccttgg

ttgattttac

ttgtgggaga

attgtaaccc

tgcttcttaa

tcattgcaaa

ctctgtacaa

aaaagtctcc

gtcgtattgg

tgtacaaaag

caagaggaaa

tgcaaaagga

tgagtgtgca

ttaaacttaa

tgcaagggtg

cagcagcaat

aactgtctca

agctggccga

agtacaaact

gcattctcaa

tgaagaagtc

tcaagcgtaa

aagttactta

tcaagatctt

tgcattagta

cttgatttct

ggaggagggg

gtttgcagtc

ggttaaagaa

048246

ggtgaaaaca

ggagacccca

ggccaaacgc

CcCaagaacaac

aggaatgacg

aactcaagaa

agataccatt

taccgatcta

tctgcaaggg

ctcaatcaag

ctcagaaagt

aagtactact

tggattcttg

acgaggatgg

tgaatacaag

ccacgcattg

aactgccgac

gataaacaaa

cggctctcag

ggaggagcaa

gcaccgctca

gaaagaccac

ggaaggaggc

gcactcgagt

cgtgtcagag

gagtccatct

tctggtaatc

attttttcta

tttgctttga

atcgtgattt

tgctcagttg

tttaatccat
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acacggctag

gaaaatctca

ctttatcagc

gaatttagca

ctggatcagt

cgagagagag

gcttcacaag

catggccaca

gtaaatgagg

aatgagaagc

actgaggaga

aacccatttt

gctcggaaaa

aaaacctttt

ccagaaaagg

gcatccaagg

tggagggtct

atcaattgtg

aagaagttta

ctgaagtcac

tatccccceceg

tatctggagt

aaagagctac

ccttcgcectga

aggaaggatc

gcggccagga

cgtgaatata

ttgtatattt

tgatttttgc

cagaatgaat

ttttatgtat

tgtgaaacac

aagctcattc

gtaatggtac

tggacagatt

aactagttgc

cactcaggta

ttttaataca

atggagtcca

atattggaaa

gtgttgattt

ttgaatgggc

aagctaacgg

tggacattcc

ttcatgcaga

atgctgtact

ccttgtctga

ccacggacta

tgctttttca

tggcagctgt

gccgcccact

atgaaagtaa

acaagaaggt

ttgagaaaac

tgagtaacga

acccggatac

accgacctga

agtgctggtc

tttaaaaaaa

ttgttagttt

aacttgatag

tatgtatccc

tctcatatca

ttaactggac

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040



aaactgtagt

gcccagtcac

ggaatctagt

tcggaccctg

aagcacatta

tttagtaaat

agaggtagaa

tgctccaata

ctggaagcag

gcttgcttga

tctagctgga

ttgagcactc

tgaggcagct

ggaaaagaag

agtgctgatt

048246

gttaatatac

acagatgctc

tcatgtgcag

cgtgaagatc

ccatttcagc

gcctttatat

cagtaagaat

cttagcactt

gtaggattga

caagcaaggg

tggagtcatt ttgcctttga aggetgagga aagattgata cccagttaat tttgtttget 2400
aaaggatgge ggcaataatc ggeecttgag gagetgeage agtaggceatg tgetcagtet 2460
gcaggaattg ttacctcact cccacagggt ctagactaga aatccatcat ctctatcgtt 2520
gatatccttc catccaggaa tagatttttc ttactctaca tatgtgtgtg tgcgtgegtg 2580
tgtgtgcgtg tgtgggcatg gggttgtgte ctggttgtga tattgaggtc ttecttecta 2640
acaaattaat actaaaatga aacagctttt cttgtgtcct taagacaaaa taaggaagga 2700
aaacgtagct gcagttgtce acgatggata ttggttcttt aaaatatatc tgaaagtagt 2760
agtcagaatg aattatggtt ggaaaactga ggaatcttct ggttgcaggt gcaaagtgac 2820
tttgtttatt cttgtctcag tetecttgat agecacttca ctetgetact actcaacttt 2880
ctcctaaaaa tacttcatct attttcagte ctttctttct gtctactcaa aatggttcta 2940
ttaactttgc agtcatgagce ttgttccagt tacagtcect ttgaagttca gggtgataaa 3000
cagaatattc ttctgtagag gaagagaaag gagtgaaagt ttagcccact gagacctaga 3060
gctttgtgat ttcctaacct tgaaactctg taatccctaa agttaaaate tccgeaagtg 3120
gcacaacttc agaactaata gtatcacttt gatttttctt tttcctccct tagaaagttt 3180
ctctagttct atagtttatt tgttgaaggt actatgacca aagaatcagce tgetctacag 3240
gaatagcatg gttccagtga attagagaaa acctgctgta aagccatggt agtgtctaag 3300
tggtatgtta ttatgatgta ctagcattta tttacagaat tatttattaa cgtttacttc 3360
cttceectct gtaaatgtce atgactattg cccagagaag gettaccect ctetagggtt 3420
gcagttgctt tetttgtaat aagtattttg ccacacctgt aaaaaaaaaa acctcacttt 3480
taactctctg ccttgtttgg gtaaaggcag taactaagtt tatgtttcag aactgcaaaa 3540
caaacaggat agttaccaat atggcccatg tatcagattg atttttgtag cctctcactg 3600
aatccaacat atccacaagc aagttatctg tctttctace tgataatcta aattatcagg 3660
atatttgttt tctgectaaa tgtttatact aagcegaggg gagagaggta cctagaccat 3720
gtcatctaca agcttcagta actaaagaaa aaggaacttc cctgagtgge ttgaatgtgt 3780
ttgcccacag tctatatcta tgtatataga atgtctgtat gtattttact tatttaatat 3840
acattgaatg gtaccttgct acagtatttc tgacatttag agtagtgttg aaatactcgg 3900
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gtgaaatctt

cacagtgctg

gttgttgaga

gaacttaggg

aaagaggaag

2100

2160

2220

2280

2340



048246

ctagcatcag caccactata gcactgtccg tgtcatatga gtcactaata ttaactccag 3960
ggacttctgg ataggctaat agatcattgg atacgaaggg ctcttttgaa gettcagtat 4020
accatgtttg catagtttat ctttaaaaac aactttaaag gttcttttgt gagccaggat 4080
ctcagactgc cgtagcatga tgetgtccat ctttagegea tgggetgaga acacctette 4140
cctgaggctt ctgaaggttg ctgtetgtca tgagtgeatg aaggaggeca agagtttatg 4200
ctatgggagg aaacagtcac tgatttgect agattctgag agtctggece atagccaace 4260
acattttcct ttgggataat ttatttcctg tggeatctag ccagaagaaa ttgaggatgt 4320
ttcetttcac agetgeteca agectgttge ccaattcacg gtacaaggga geaccectte 4380
cctttectet gaaggtacge cacccaccte cgtegeccac ctcagegece aggagecttg 4440
ggacttcctt ccatatgata aatcattctt cttcacgtca atacacttca tattaatttc 4500
tagtacagaa aatcttgaca gctatcagaa tgecttggte atagtgttgt tgcaaaattg 4560
accatacagg tggcccatgt ataaaatctg aattttaggg gtttgtcecc acctcgeatg 4620
ctggctttta cagggaggtg tetgggatte ctcattagea atcaaaactt aattactggg 4680
atgcagagtc cttactttat cgccagecceg taggeatttc tgaagtgeac ttttttgaaa 4740
catcattttg ctaactctca gecagtgtcta attaaactga gcaatacttt tgtgaatttt 4800
aattaatctc agcaaaacca tgatgggaga gagtcctctg atggaaatgt agtceetgga 4860
ttatgtgtaa cctttttatt cctcttagat gcagaggata gaaagcattt tttggtgcag 4920
tggtcttgtg gcaaacacaa gaccctctat gegtctccaa ctgttatect aatctagaaa 4980
atgaggactg gcecectggge aaaagtgaca tgaggaattt actctggaag aggaaaatct 5040
gggtggcttt ccaaggctaa gataggtttg tatttcacce tgtggecaag ctacagaact 5100
tctgagattg tggaagaatt tttgcaacca gecagggaaag aggectctta ctgectaaac 5160
acaaagttac actgagcttt tctactgtcc tttgectatt geteectcta tcatgtaaag 5220
atctgggaag gatgagaggce agggcctget tgtcatgage tgeactcttt tetttttaac 5280
taatcattga caattggaag aaaattgacg ttaaagaagt ttctccattg tcttactaac 5340
aaaacctttt gggtttcatt aattgtcctt gaaattgagt tcctttggea tttttecttg 5400
cagtcatcag ttaagcatgt tgcatcctga attcacagaa gtttagettt gcaggtttga 5460
atctctgtaa tttaactccc gtggacttgg tcgagttttc agcaggttgg gagecaccte 5520
tettcatttc agcagtgagt catcecttga cttttcaaat gacagaattt tttccaattg 5580
taaaattagc actgtaaaac aaagaaccaa agtggcatcc taagagttgt taaacctgaa 5640
gtctagttta tgaggaattg tccaagttgg agtttaaata gtatctgett ttgtctcaaa 5700

gcatctaagt tattctgaca gaaaatggta agtcagcttt gecaggcagat gecgectetgg 5760
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048246

gectectace ttgetcecaca getttetgge catettgtet cccaggecat gecactgete 5820
tgccacatgt cagcaaattt ctttccacca gtettatage atcttacatg atcaaatcat 5880
cacagaataa ccccgtgata gattattgat agcaatagag aggggctttg tcactgattt 5940
ttctctcaga ttecttttee atctctcatc cataaaggaa ggactgaaat ccaaaggcat 6000
teteettttg tacctacagt atccagaacc cacgtgggea gecttetget tatgacaata 6060
attggcccat tgcatgcaga gagaatgtct tcatagagag aatgtcatta aatacttgaa 6120
tctgeatgac agtttgactt gaatgcaaca gcaggaaaat tttgcaagtt acataattgt 6180
atatacagta ggttttctta agtctcttcg gttcatcctt tgtaatttgt gtgtgtatct 6240
gtagtattgc aggcttttgg agactattct tacaggcagt atgtcagtca tcaaagaaaa 6300
tgctgtcace tgecattgtt gtatttgtgg gtatttatag ttgtatgtat gtaaatgcat 6360
cagtgtgtag attgcatatc agtgtatggt acatgtacat caaaattatt tttgtcctta 6420
atcagtgtga tatgaaaagce aagtacaacc tcataggact gattatataa tgaagttgtt 6480
gagagtatat atagtggtat tgttttatta aacttaaact caaataatat tttgattaaa 6540
atttttaata agactttatg ctagaaaatt ctttgagctt tgaatcacca gggcaaaaat 6600
gactttcaac taaccttgtg aatcttttge agtgtactgt gtgcaatacc aagggecatag 6660
ctccetgtaa tttgggaaat acagaaagaa aagaaaaaaa aaaaaaaagg cagectgtge 6720
agtcttagta actttagtat taagagcact taaagtcaaa ctgacaattt tgggcttatt 6780
acaaaatgtg atgctttaaa gcacacgttc tttattgttg ttgtaattag tccataaaaa 6840
atatagcttt cggaagaatt aagtacccac catatcattt atgtatttgt gtatgtttta 6900
cgggagatca aaccactcte gtggtgccge atccgtacte gettgacttg gaagaaatat 6960
cacaagcact aaagtatatc agggcatccc aggattgggt actgtatcet aggtttgcag 7020
ttgcagaaat tagcatctag tgtcacaggt aaaagaattt caggaccagg tttaaacttt 7080
attttaaata tttttatact taggtctctt tttcctgect ctccccaaag aagagecact 7140
ggccttagtt gtttgagett actgettata ttatagagtg taaataggta actagagact 7200
aaaattttat taaccagcat gtttggtata tttaaagcag tgactgagtg tgtttgagtg 7260
agtggctgag tgcagtgtet tttgtttaaa cacactgect cgtgtctttg tagetgattc 7320
agagagtttg aattgtgggg tgggagacta acttcagetc caggetgeag taatgtgtte 7380
gtagttacac ttgaggcatt tttttgttgt tgttaattaa ctctatagtc tcaaactatt 7440
tttgcaaata tatcattttt cctaattggt tcttgacgtg cagtggactg getctgtgaa 7500
tgattggcag ggtcttagtt ttgcgagagt atttccttct aagaattatt gtgatctgeca 7560

gaaacagcca tttgattcaa aaatcatgta gaaaaggagt aggagaagca aaacgtttca 7620
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tttttgggcce ttaaccattt gaaatgtttg gactttaaac ataaagccat ggagtttata 7680
aagccaagta accatttgat atggataata atatctactc tagagagagt atatatatgc 7740
acattgattt ttaatgctgt taagatactt ttgtaaaact gtaggaacaa gagtaattag 7800
accaaattga agcttagggg acagtaaagt ggttgctttc catttagggt aaccatgcat 7860
gtggttagte ctctcetect gagattcaga accagttgac tgtecectta ggtgtataag 7920
gagaaaagtt gacatgtctg ggacctctga catgtgtaca catgettgea cacatgcaca 7980
cacagtgaat gttttaagtt atacaaacat aagaccttaa gatgcaaaga gccagaatat 8040
tctaaagagg tgatgaacag agggggtgga aactgeatca cagatgtttt ccaagggeeca 8100
gggtggaate tgagetctag tgtetgactt tgagatgeat tatattttta acacataaat 8160
gaggggatcc atatcacatt ctttettgtg gaccaccaaa ttgaaggcett tcttgtaatt 8220
cacaagcagc agctctccag catctctecg tagectgggt gaagtcccag aagetggtgt 8280
gcatcatttt ccaaggtgge agagcetgctt getetgeaga tcattecttt gagagaggag 8340
tacaagtgaa gaaacaagga ggcacttcct gtaggagcac tgatgtgect tgtccacact 8400
cccctctgag ctttactggt aagagagete cgactgaaca tgetgageag ttgageactt 8460
ttccatcage aacaacageg aggatggaaa tggaaaggaa ccgaactaaa atgeatttce 8520
ctttgcaggg cagagagcta agetcttagg aatagtgtta tagaaataag caccctaact 8580
tcaattcctg aaaatgttgg ttaatggaga gaattttgga gtttcactta atattttccc 8640
atcggtcgcec ataaataagt cttcaggegce tcctagaaga gtcccagece aaggetcgat 8700
taaggaccac actgcaggtc tgaggctcac tgetctgagt cctgaacace agagecetge 8760
agagagtggt gataacacat catctctgca aagaggaacc tctccceegg cegecacttc 8820
actcaggctt ctactgagca gcaaggacag cctgggtttc aaatgecact tccectgett 8880
tagggatcca ggtgteetga tagegtgace ctgetgagge aaggtatcaa ctccgagagt 8940
gactgagtca ctgagecgtgg cacatgaaca aacgtcatga caaagattct ctgagtgaag 9000
ttaacaccac gtattttacc tttgcaaaaa acaaactgge accctgagtt ctaactacgg 9060
acggacgata tctttgectc cacacccaga ttcetggaaa tggetaacgt ttectttcta 9120
ggggaagggt cgaggaatac tcaagtgeta gettageage tttgttcagt ccagatcaga 9180
gctgttaggt aaaggectaa ccaccteect geagtctett atatctcaag ctttaggaac 9240
ccatttctaa atgtacacta gcggagaatt tatattgtca gecttgatta ccataggaca 9300
ggcagaaagg cgataatttg tatcttttaa tataaaagaa gettttaact tttccagect 9360
attataataa ctgagttata ttcactgtgg ctcaaactaa ttggcattgt ggaacatttc 9420

tttaccttca aagttttctc caccaatcat ttcagttcta ttgcagtcct ggtgecatat 9480
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gtceectgea aattgtgaaa gtaattagtg acaaaatage agectgcetcc ttttcaatgg 9540
cgaaactgtc ggcattagea gttttgggta agectggeggt actataacac gtactggaaa 9600
cctgttecte atcaccacct accagattct ggaaatgecg tcttctagaa aacgatggeg 9660
tttgtggtgg tettettttg aaaggaacag taatttgtgt ggatattgtt aaagtgttta 9720
aagaatattt tgacaattaa gtttacattt tacaattgct ttatttttta ttaaaatagt 9780
tgtatataaa tattacccta tttcactgtt gttcaagtaa atctaaacct tgtagacaag 9840
tgagtcatct gatatgtata gaagctgtga tatatagagt acatttattg tgtaaatgtt 9900
tatgaatata attgttcctg tgtttttata agttggggat attttgttgt tttacggcaa 9960
caaaatttat tgcatttaaa tggtttttat gtaatagaaa tcacgcaaaa tagtgaagga 10020
tttaaaatat gtatatgata catgtaaatg tacaaacttt agaaagaaat aaatccaaca 10080
aatttcaatc a 10091

<210> 4

<211> 3898

<212> JJHK

<213> Homo sapiens

<400> 4
ctcaaaaaga ttcctttcce cctaagaggt actgagecta tagaaatact ctgaatgtga 60

gtgagtcaac tgaattttaa ggectgtcggt ggaaccatgg ggetgagtea cgtetgecca 120
cagctgetge tgttcgeate cctgggeact gaggectgaa actccaccet ggecagggace 180
agcccgacce ccctggagga aatggeeggg cagtttcage agcageagat gaaaacttcc 240
ttectcttca tccagetgeg ggetecteea gectgeacte teeccgecee gteteccageg 300
gcaaccccag ggggectgga ggagggacac agtttcccaa gtcccaggac aggectettg 360
gcaggetggg acctcaggeg cacacaggge tcagetgecc ctectttgag getgetgeag 420
aaggcaggcc ctgagacgga ggaatcagcet getttcactt getctgetce aaaggaaaag 480
aaggaaggga ggaaaaaatc ccaggatccg gacgtaagea ggggtggtga ttgcagatee 540
ccacatcaca ggcattgcca ggeccctgece tccaagacac tgggetgget acageecectg 600
geatggaggc ttcctagece agetcecate atgagtgatg aaagecageag tecctccatg 660
ggctggaage actggecagt cacttctgec acccaggate tgtggggcat ggacccecega 720
tgcagggatg ccttgggatg ctccecteca agggcetgtee tggtecacge tgcagatgga 780
gcggaaagga ctgtgetgag gagaggcgee gagacctgec aaatactcee caggagetgt 840
aaggaggcca caggtaccac agegecaggeg acaagggeat ggetctacag gtactgtcca 900

gctgtgeaca ccageaaggg ctgeccagee cegectgeca ctetgeetct caaggecagag 960
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acatttgttt gggtgaacaa tgcatctgea cattcccaga gtgttgecaa ggecaaatat 1020
gaatttttat ttggcagatc tgaagggaaa getccagata ctagtgatca tggaggaage 1080
actttactcc caccaaatgt cacaaatgaa tttccagaat atgggaccat ggaggaaggt 1140
ggagaaggcce taagggcttc tctggaattt gatggtgagg ctetgecatg ccacccacaa 1200
gagcagcagg gtgtccagec tettactgge tgecactctg ggetegacag tgttacagaa 1260
ggaccaaaag atgtcagaga ggccccctct caaagtcatc tcaaggaaca aagtttacag 1320
cccattgact ctttgatttc agctctgaaa gccacagaag ccagaatcat ttccggaaca 1380
ttacaggcta caaaggtact ggaccaagat getgtttcta gtttttcagt tcagcaggtg 1440
gaaaaagagc tggacactge cagtcgtaaa acacagagag tcaacaaaac getecetget 1500
ggccaaaaaa atttaccaga aatacctctt tcagetgaag taacaacgga ggaaagtttt 1560
tatttgagca tccagaaaga tctcaccgeg ctgttaactg gagacactca ggeagagatt 1620
tcccagataa tgaataatgg gaggaaaggg getgtetgtg tgcaggagec atettgtect 1680
ttggecteee tegggagcete ageagtgace tgecactetg caggeagtgt tggtttettg 1740
aaagagcaga ggtctgctct tgggagagag cacccagggg gatgtgateg aagcagetec 1800
atgggacgec caggecgggt caaacatgtg gaatttcaag gagtggaaat actgtggaca 1860
ggaggagaca agagagagac ccagcatcct atagattttg agacatcact gcaaagaaca 1920
gectcteetg acagecaaaga gtettccaaa gtgecacgece atctcatete atcagetggt 1980
ttgtgtaatt caagtagttt aactgagaat gtttgggatg aatcctggaa agcetecttca 2040
gagaggcctg geactagete ggggacattt tccectgtge gtettgatga gagtggagag 2100
gatgaagtct tcctacagga aaacaaacag catcttgaga agacacctaa accagagaga 2160
gacagggaaa ggatcagcga acaagaggag cacgttaagg gggaagatga agacatectt 2220
gggcectggat atacggagga ctccaccgac gtgtacaget cccagtttga aaccattttg 2280
gacaacactt ctttatacta cagtgcagag tccctggaga cattatactc agagectgat 2340
agctatttta gctttgaaat gccecteact ccaatgatac aacagegeat taaagaaggt 2400
ggtcagttct tggagaggac atcaggggga ggacatcagg atatcctgag tgtgtetgca 2460
gatggtggca tcgtgatggg ctattctagt ggegtecacca atgggetgaa tgatgecage 2520
gactccatct acacgaaagg caccceggag attgetttct ggggaageaa tgetggggtg 2580
aaaacaacac ggctagaagc tcattctgaa atggggagea ctgaaatttt ggaaaaggag 2640
accccagaaa atctcagtaa tggtaccage agcaatgtgg aagcagccaa aaggttggee 2700
aaacgccttt atcagctgga cagattcaaa agatcagatg ttgcaaaaca ccttggcaag 2760

aacaacgaat ttagcaaact agttgcagaa gaatatctga agttttttga ttttacagga 2820
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atgacgctgg atcagtcact caggtatttc tttaaagcat tctetcttgt gggagaaact 2880
caagaacgag agagagtttt aatacacttc tccaatagat atttttattg taacccagat 2940
accattgctt cacaagatgg agtccattgce cttacctgtg caataatget tcttaatacc 3000
gatctacatg gccacaatat tggaaagaag atgacctgtc aggagttcat tgcaaatctg 3060
caaggggtaa atgagggtgt tgatttctce aaggatctge tgaaagagac tgaggagete 3120
cttgggatga ttgatgccct cctttcageca gaccagcaat gcaaggataa gtggaactac 3180
catggcaaat attctatcct gaacatgaaa acaatttget gatcagactg tgetgtgtag 3240
tgacgaaatg ttgatgccag aaggaactgg agaggttatt tcatccaaca ctcacatttc 3300
ctggatgagg aatctaggac ccctaaaaat tgatagatac ttgeccagag gtaattcacg 3360
caatcacagg cagagctttg ggaccttctg gggattttaa gataaaggag gagagaaggt 3420
gccatgttct tttcttagaa ctccatttaa ageattttgt ttctttaagt aacaataatg 3480
ttctagaata taaaatgttc ccaagttgac ttctgatagc aacgaaatgt tttagtgaat 3540
catggacctc agaccttaat actgtatata aaagaaacac ttttctataa tgttctgcag 3600
agcactcttg tttacataga ctgtcaagga gatgggctcc atatttaaga gaaaatgttt 3660
tgagtcttat cacttgtcag gtacttttgt tggccagtca ggagtggatg gtaaaagtac 3720
tgacaattct cttatctcat tcttageccg ttgtttccta ccctcteeee cttgectgtg 3780
atacccagta ttgtcgccac tcaccccatg tcgetgtcga geagttaata cctggetagt 3840
ccaaattgag atattctggg agtgtaaaat acacaccaga tttcaaagac tcgtgcag 3898
<210> 5

<211> 3277

<212> JJHK

<213> Homo sapiens

<400> 5
catgactcaa aaagattcct ttccccctaa gaggtactga gectatagaa atactctgaa 60

tgtgagtgag tcaactgaat tttaaggetg tcggtggaac catggggctg agtcacgtct 120
geccecacagct getgetgtte geatcectgg geactgagge ctgaaactce accectggeag 180
ggaccageee gacceecctg gaggaaatgg ccgggeagtt tcagcageag cagatgaaaa 240
cttccttect cttcatccag ctgegggete cteccageetg cactctceee geceegtete 300
cagcggceaac cccagggggce ctggaggagg gacacagttt cccaagtcce aggacaggee 360
tettggeagg ctgggacctc aggegeacac agggetcage tgeeectect ttgaggetge 420
tgcagaagge aggecctgag acggaggaat cagetgcettt cacttgetet getccaaagg 480
aaaagaagga agggaggaaa aaatcccagg atccggacgt aagcaggggt ggtgattgca 540

gatccccaca tcacaggceat tgecaggecc ctgectecaa gacactggge tggetacage 600
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ccetggeatg gaggcettect ageccagete ccatcatgag tgatgaaage ageagteect 660
ccatgggcetg gaagceactgg ccagtcactt ctgecaccca ggatetgtgg ggcatggace 720
cccgatgeag ggatgecttg ggatgetece ctccaaggge tgtectggte cacgetgcag 780
atggagcgga aaggactgtg ctgaggagag gecgeecgagac ctgecaaata ctcecccagga 840
gctgtaagga ggeccacaggt accacagege aggegacaag ggeatggete tacaggtact 900
gtccagetgt geacaccage aagggetgece cageeccgec tgecactetg cetetcaagg 960
cagagacatt tgtttgggtg aacaatgcat ctgcacattc ccagagtgtt gccaaggeca 1020
aatatgaatt tttatttggc agatctgaag ggaaagctce agatactagt gatcatggag 1080
gaagcacttt actcccacca aatgtcacaa atgaatttcc agaatatggg accatggagg 1140
aaggtggaga aggectaagg gettetetgg aatttgatgg tgaggetetg ccatgecace 1200
cacaagagca gcagggtgte cagectctta ctggetgeca ctetgggete gacagtgtta 1260
cagaaggacc aaaagatgtc agagaggcecc cctctcaaag tcatctcaag gaacaaagtt 1320
tacagcccat tgactctttg atttcagcete tgaaageccac agaagecaga atcatttceg 1380
gaacattaca ggctacaaag gtactggacc aagatgetgt ttctagtttt tcagttcage 1440
aggtggaaaa agagetggac actgecagtc gtaaaacaca gagagtcaac aaaacgetce 1500
ctgctggeca aaaaaattta ccagaaatac ctetttcage tgaagtaaca acggaggaaa 1560
gtttttattt gagcatccag aaagatctca ccgegetgtt aactggagac actcaggecag 1620
agatttccca gataatgaat aatgggagga aaggggctgt ctgtgtgcag gagecatett 1680
gtectttgge cteceteggg agetcageag tgacctgeca ctetgeagge agtgttggtt 1740
tcttgaaaga gcagaggtct getcttggga gagageaccee agggggatgt gatcgaagca 1800
gctccatggg acgeccagge cgggtcaaac atgtggaatt tcaaggagtg gaaatactgt 1860
ggacaggagg agacaagaga gagacccage atcctataga ttttgagaca tcactgcaaa 1920
gaacagcctc tcctgacage aaagagtctt ccaaagtgee acgecatcte atctcatcag 1980
ctggtttgtg taattcaagt agtttaactg agaatgtttg ggatgaatcc tggaaagetc 2040
cttcagagag gectggeact agetcgggga cattttcecc tgtgegtett gatgagagtg 2100
gagaggatga agtcttccta caggaaaaca aacagcatct tgagaagaca cctaaaccag 2160
agagagacag ggaaaggatc agcgaacaag aggageacgt taagggggaa gatgaagaca 2220
teettgggec tggatatacg gaggactcca ccgacgtgta cagetcccag tttgaaacca 2280
ttttggacaa cacttcttta tactacagtg cagagtccct ggagacatta tactcagage 2340
ctgatagcta ttttagcttt gaaatgcccc tcactccaat gatacaacag cgeattaaag 2400

aaggtgotca gttcttggag aggacatcag ggggaggaca tcaggatate ctgagtgtgt 2460
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ctgcagatgg tggcatcgtg atgggctatt ctagtggegt caccaatggg ctgaatgatg 2520
ccagcgactc catctacacg aaaggcaccc cggagattge tttctgggga ageaatgetg 2580
gggtgaaaac aacacggeta gaagetcatt ctgaaatggg gagcactgaa attttggaaa 2640
aggagacccc agaaaatctc agtaatggta ccagcageaa tgtggaagea gecaaaaggt 2700
tggccaaacg cctttatcag ctggacagat tcaaaagate agatgttgea aaacaccttg 2760
gcaagaacaa cgaatttage aaactagttg cagaagaata tctgaagttt tttgatttta 2820
caggaatgac gctggatcag tcactcaggt atttctttaa agcattctct cttgtgggag 2880
aaactcaaga acgagagaga gttttaatac acttctccaa tagatatttt tattgtaacc 2940
cagataccat tgcttcacaa gatggagtcc attgccttac ctgtgcaata atgettctta 3000
ataccgatct acatggccac aatattggaa agaagatgac ctgtcaggag ttcattgcaa 3060
atctgcaagg ggtaaatgag ggtgttgatt tctccaagga tctgetgaaa cattttcaaa 3120
agattattcc caaaggacta cacaagagga agaagcagac ctcagtcaga aaaaggagac 3180
tgaggagctc cttgggatga ttgatgecect cctttcagea gaccagcaat gcaaggataa 3240
gtggaactac catggcaaat attctatcct gaacatg 3277

<210> 6

<211> 7046

<212> JJHK

<213> Homo sapiens

<400> 6
catgactcaa aaagattcct ttccccctaa gaggtactga gectatagaa atactctgaa 60

tgtgagtgag tcaactgaat tttaaggetg tcggtggaac catggggctg agtcacgtct 120
gcccacaget getgetgtte geatceetgg geactgagge ctgaaactee acectggecag 180
ggaccagecc gacceccctg gaggaaatgg ccgggeagtt tcagcageag cagatgaaaa 240
cttecttect cttcatccag ctgegggete ctecageetg cactetcece geeeegtete 300
cagcggeaac cccagggggc ctggaggagg gacacagttt cccaagtcee aggacaggee 360
tettggecagg ctgggacctc aggcgeacac agggetcage tgecectect ttgaggetge 420
tgcagaagge aggecectgag acggaggaat cagetgettt cacttgetct getccaaagg 480
aaaagaagga agggaggaaa aaatcccagg atccggacgt aagcaggggt ggtgattgca 540
gatccccaca tcacaggcat tgeccaggecc ctgectecaa gacactggge tggetacage 600
ccctggeatg gaggcttcct agecccagete ccatcatgag tgatgaaage ageagteecct 660
ccatgggctg gaagcactgg ccagtcactt ctgecaccca ggatctgtgg ggeatggace 720

ccegatgeag ggatgecttg ggatgetece cteccaaggge tgtectggte cacgetgcag 780
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atggagcgga aaggactgtg ctgaggagag gegecgagac ctgecaaata ctcecccagga 840
gctgtaagga ggccacaggt accacagege aggegacaag ggeatggcete tacaggtact 900
gtccagetgt geacaccage aagggetgee cageeccgec tgecactetg cetetcaagg 960
cagagacatt tgtttgggtg aacaatgcat ctgeacattc ccagagtgtt gccaaggeca 1020
aatatgaatt tttatttggc agatctgaag ggaaagctcc agatactagt gatcatggag 1080
gaagcacttt actcccacca aatgtcacaa atgaatttcc agaatatggg accatggagg 1140
aaggtggaga aggcctaagg gettctctgg aatttgatgg tgaggctctg ccatgecace 1200
cacaagagca gcagggtgtc cagectctta ctggetgeea ctetgggete gacagtgtta 1260
cagaaggacc aaaagatgtc agagaggccc cctctcaaag tcatctcaag gaacaaagtt 1320
tacagcccat tgactctttg atttcagcete tgaaagecac agaagecaga atcatttceg 1380
gaacattaca ggctacaaag gtactggacc aagatgctgt ttctagtttt tcagttcage 1440
aggtggaaaa agagctggac actgecagte gtaaaacaca gagagtcaac aaaacgetcc 1500
ctgctggeca aaaaaattta ccagaaatac ctetttcage tgaagtaaca acggaggaaa 1560
gtttttattt gagcatccag aaagatctca ccgegetgtt aactggagac actcaggecag 1620
agatttccca gataatgaat aatgggagga aaggggctgt ctgtgtgeag gagecatctt 1680
gtectttgge cteceteggg agetcageag tgacctgeca ctetgeagge agtgttggtt 1740
tcttgaaaga gcagaggtct getcttggea gagageacce agggggatgt gatcgaagca 1800
gctecatggg acgeccagge cgggteaaac atgtggaatt tcaaggagtg gaaatactgt 1860
ggacaggagg agacaagaga gagacccage atcctataga ttttgagaca tcactgcaaa 1920
gaacagcctc tcctgacage aaagagtett ccaaagtgece acgecatcte atctcatcag 1980
ctggtttgtg taattcaagt agtttaactg agaatgtttg ggatgaatce tggaaagete 2040
cttcagagag gcctggeact agetcgggga cattttcece tgtgegtett gatgagagtg 2100
gagaggatga agtcttccta caggaaaaca aacagcatct tgagaagaca cctaaaccag 2160
agagagacag ggaaaggatc agcgaacaag aggageacgt taagggggaa gatgaagaca 2220
tecttgggec tggatatacg gaggactcca cegacgtgta cagetcccag tttgaaacca 2280
ttttggacaa cacttcttta tactacagtg cagagtccct ggagacatta tactcagage 2340
ctgatagcta ttttagcttt gaaatgccee tcactccaat gatacaacag cgeattaaag 2400
aaggtggtca gttcttggag aggacatcag ggggaggaca tcaggatate ctgagtgtgt 2460
ctgcagatgg tggcatcgtg atgggctatt ctagtggegt caccaatggg ctgaatgatg 2520
ccagcgactc catctacacg aaaggcacce cggagattge tttctgggga agcaatgetg 2580

gggtgaaaac aacacggeta gaagetcatt ctgaaatggg gagcactgaa attttggaaa 2640
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aggagaccce agaaaatcte agtaatggta ccagcageaa tgtggaagea geccaaaaggt 2700
tggccaaacg cctttatcag ctggacagat tcaaaagate agatgttgea aaacaccttg 2760
gcaagaacaa cgaatttagc aaactagttg cagaagaata tctgaagttt tttgatttta 2820
caggaatgac gctggatcag tcactcaggt atttctttaa agcattctet cttgtgggag 2880
aaactcaaga acgagagaga gttttaatac acttctccaa tagatatttt tattgtaacc 2940
cagataccat tgcttcacaa gatggagtcc attgecttac ctgtgeaata atgettctta 3000
ataccgatct acatggccac aatattggaa agaagatgac ctgtcaggag ttcattgcaa 3060
atctgcaagg ggtaaatgag ggtgttgatt tctccaagga tetgetgaaa ggaggectca 3120
ggaaacctaa aatcgtggea gaaggggagg caggeacate ttaagtggee ggageaggag 3180
gaagagagga aggaaggaga tgetgeacac tgttaaataa ccatagetca ggagagetca 3240
ctcgtcatca tgagaacagce accaagggga cagtgetaac ccattcatga gagectccgee 3300
ctcctgatce aatcacctce caacagacce cacatccagt actacggatt attattcaac 3360
atgagttttg gtggggacac aaaccatgtc agatggcctt ttgaagtata ggtaaaagac 3420
ttgttatctt ggttattatt ccattgcatt tcctgecect tctttcacce aaagacattc 3480
tcatatttac ccctctcaac tacatgacca aatcaagaca gtcattcata taacaaaata 3540
ggccagatca tctggtatga ttcacatagt acagataaac acagaaaaat ttgctactgt 3600
cttacaagtt tctgattaac cctgtgatca tgtttctact ggetccacce atcccagegg 3660
ttggatgtgg tttgtattca agcatccttg gggacaatgg aagagaaagg ggaggttctg 3720
ctttgggtct gatagatttt gtaaaacatt cgtaaggctc taataagtat tacaggtact 3780
aacgacgtga ataaagaggg ataagaatgt agaatgcagg ctagetctgt attgtagget 3840
gtgttttgag agacagtacg gtatgaggat tgagattatg atttgagaac tgtactgact 3900
gggttctaat accaggttct gtctcttaat agtcagggga ctacgtcaag taaatagtgt 3960
atttcaatat cctcatctat aaaatgggag attttagagt cctcacatat agtaagtatt 4020
gtctgttage tattaaaact ttttattttt gatattattt tacttagcct aaagtggget 4080
ggaaggaccc tatcccttce tgcaggtate tggttttaag actttttaga ggegagtgag 4140
attagcggca gtagtcaaaa cctctaccca ccatcecttt ttagettget getttccaaa 4200
gatacatagc ctctgctctt tgaaaggaag cacctgtgac gttgactgaa aatgaatctt 4260
gcttaacccet taccttttta ccttgttaac agcectcttte tcctgggect atecttettc 4320
ccacattttt aaacctgacg tttgatttge gtttttagtg acttccctct ttgatgctac 4380
aagaggggaa gtactagggt geattggcete ttgaactggt cctggaatet tgaagaacct 4440

ttgaggaage aaactagttc atattctget aagatcccaa gattatectg gaatattgat 4500
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ggagatgtga attacttgaa gtgattaaaa catccctggg ggagacaagg gttgctagag 4560
atgtgectte ctaatggaga ggcegttggte tgaaggatca ggtccaggaa ttgttgggat 4620
tetgetttgt ctcggggcaa tttttatgga ctettgactg tgtcagectg gggacttett 4680
tcacccagtc ttatcagegg ctgataccaa ctagtgaagt gttagcetttt gattatgtge 4740
atatttctga aactcttcac tctgtagaat aacctttgaa aattcataac agcccagata 4800
cggaatcatc ctaaatgttc atcagcagac gaatggataa aatgtggtag atatgcacag 4860
tggaatatta tttggcctta aaaaggagga attctgtcat ttgtgacatc gataaatctg 4920
gaggacgttt cactaaatga aataagccag gcacagaaag acaaataccg catgatctca 4980
cttacagtgg aatctaaaaa agttgatctc acagattcat ggagttaaat ggtggttacc 5040
aggggtctgg ggatggtggg gatttaaaca aagggtacaa tttectttcg actatataaa 5100
taaatcatag agctttgttg tatagcatgg tgactatagt taataacatc atattgtttg 5160
tttgaaaaat actaggagaa tagattttga atgttctcat cacaaaacag tatgtgaggt 5220
gagaaatagg ttaattagct ttatttaatc attgtacagt atgtatgtgt actcaaaata 5280
ctgcattgtg caccacaaat atatactttt catttgtcaa ttaaaacatt taaaaataag 5340
aattttcttg aaagttcctc tatcttaatg ttcaaaatge agtgtcttga tectctgeat 5400
ttetgttcce tgaattttat ttctactgag tttcttagga aacccttgtt cttgtttgta 5460
acagaaaagc tgcgtttcta tcttctatcg aatctgetct geatttetaa ctetggtggt 5520
tgataattgt ccatttctca ttatatacag aaaagacaca gggcctttca gtgatggtca 5580
ccaggtattt atatatttag agatgaattg tccatttgaa aatgtattta catgaaagaa 5640
gggaagaaac tgagaaataa atgacaagaa gatcctggea aatggtctag gaacataaag 5700
ggtggaaggt cagttattgg ccgteccata atttcattct gaagagacat ctagactgta 5760
gattttgata tgacatgaac ccaattgttt tctatcccac tttcccattg ccatctacca 5820
tttaatactc tgatactgct ctccttagta tttttattcc agtcattgtt agatctttat 5880
ttettttttg agcagcagtt aaattcagta agtaccaagg gagagtagaa agaaattage 5940
tgaaacagtc tctcctttaa aaatttttat accaacttat tgatggaaag aacagaaaca 6000
acaaaacaaa atgttccaaa tatttgtgat aaaactgaac acaatttgca gaatgtttaa 6060
aaacatacct tgaatgtatt taaatacaca agtaggtcta agaataattc tagttagaag 6120
acagtgtcac tggaaatcat ttaaaaacgt agggaaataa atcttacaga taccaatcaa 6180
tatgacagtc ttttaggtta ttgcttgcta ttagatgttt gacattagaa tattctttaa 6240
atttttaagt ttttttatag aaattgcttt acttgggaat ttatgaactt tgaaattage 6300

acgtcttcce ttaagggaag agcaaaagtt ttaatgtgga agaaagagag agagagagag 6360
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agagagagtg tgtgtgtgte tgaagaatgg gttaaattga aaggatgtaa atcagtatge 6420
ttggectage aggatttata agcttcacte catgaatgga gtgataaaaa aacagtgaat 6480
taaattgtta catagtctgt tggttagaat tttaatgaaa gttgtcattc aaatacattt 6540
gttttccctt getttctcaa aggacagagt ttaggcaaga ttctettagg agacagttcc 6600
aagaatatgt aggatacctc catcccgttt ttaacctatc ttgtcagctg aaaggattat 6660
atatgttgtt ttaaacataa ttttctcatt tggttttctt aaggaaaaat aatttgtgaa 6720
aatgatggag taattagcca agaaggtaga atttaaacag actcaaaaga tcagcaaaga 6780
taaaacacat tttaaataaa gattaatgca tctttttgga taaggaagaa acataattag 6840
aaaatataaa gtgaggctct cagatttgta accattagge tttttaatca gttacagetg 6900
tatataaggg taaagaacaa cagatgaatc agccattaaa aatctagaga taagccattt 6960
ttgtaagttc aaaccccaaa aaggatctgt tcacacggag tgacagcaaa agetgtaatg 7020
attcttctta aaaaaaaaaa aaaaaa 7046

<210> 7

<211> 3253

<212> JJHK

<213> Homo sapiens

<400> 7
catgactcaa aaagattcct ttccccctaa gaggtactga gectatagaa atactctgaa 60

tgtgagtgag tcaactgaat tttaaggcetg tcggtggaac catggggctg agtcacgtct 120
geccecacagct getgetgtte geatcectgg geactgagge ctgaaactce accectggeag 180
ggaccageee gacceecctg gaggaaatgg ccgggeagtt tcagcageag cagatgaaaa 240
cttccttect cttcatccag ctgegggete cteccageetg cactctceee geceegtete 300
cagcggceaac cccagggggce ctggaggagg gacacagttt cccaagtcce aggacaggee 360
tettggeagg ctgggacctc aggegeacac agggetcage tgeeectect ttgaggetge 420
tgcagaagge aggecctgag acggaggaat cagetgcettt cacttgetet getccaaagg 480
aaaagaagga agggaggaaa aaatcccagg atccggacgt aagecaggggt ggtgattgca 540
gatccccaca tcacaggcat tgeccaggecc ctgectecaa gacactggge tggetacage 600
ccctggeatg gaggcettect ageccagete ccatcatgag tgatgaaage agcagtecct 660
ccatgggctg gaagecactgg ccagtcactt ctgccaccca ggatctgtgg ggcatggace 720
cccgatgecag ggatgecttg ggatgetcee ctccaaggge tgtectggte cacgetgcag 780
atggagcgga aaggactgtg ctgaggagag gecgecgagac ctgecaaata ctcceccagga 840
gctgtaagga ggccacaggt accacagege aggegacaag ggeatggete tacaggtact 900

gtccagetgt geacaccage aagggetgece cageeccgee tgecactetg cetetcaagg 960
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cagagacatt tgtttgggtg aacaatgcat ctgcacattc ccagagtgtt gccaaggeca 1020
aatatgaatt tttatttggc agatctgaag ggaaagctce agatactagt gatcatggag 1080
gaagcacttt actcccacca aatgtcacaa atgaatttcc agaatatggg accatggagg 1140
aaggtggaga aggectaagg gettetetgg aatttgatgg tgaggetetg ccatgecace 1200
cacaagagca gecagggtgtc cagectetta ctggetgeea ctetgggete gacagtgtta 1260
cagaaggacc aaaagatgtc agagaggcecc cctctcaaag tcatctcaag gaacaaagtt 1320
tacagcccat tgactetttg atttcagete tgaaagccac agaagecaga atcatttceg 1380
gaacattaca ggctacaaag gtactggacc aagatgetgt ttctagtttt tcagttcage 1440
aggtggaaaa agagetggac actgecagtc gtaaaacaca gagagtcaac aaaacgetce 1500
ctgctggeca aaaaaattta ccagaaatac ctctttcage tgaagtaaca acggaggaaa 1560
gtttttattt gagcatccag aaagatctca ccgegetgtt aactggagac actcaggecag 1620
agatttccca gataatgaat aatgggagga aaggggctgt ctgtgtgcag gagecatett 1680
gteetttgge cteceteggg agetcageag tgacctgeca ctetgeagge agtgttggtt 1740
tcttgaaaga gcagaggtct getcttggga gagageacee agggggatgt gatcgaagca 1800
gctccatggg acgeccagge cgggtcaaac atgtggaatt tcaaggagtg gaaatactgt 1860
ggacaggagg agacaagaga gagacccage atcctataga ttttgagaca tcactgcaaa 1920
gaacagcctc tcctgacage aaagagtctt ccaaagtgee acgecatcte atctcatcag 1980
ctggtttgtg taattcaagt agtttaactg agaatgtttg ggatgaatcc tggaaagetc 2040
cttcagagag gectggeact agetcgggga cattttcecc tgtgegtett gatgagagtg 2100
gagaggatga agtcttccta caggaaaaca aacagcatct tgagaagaca cctaaaccag 2160
agagagacag ggaaaggatc agcgaacaag aggageacgt taagggggaa gatgaagaca 2220
tecttgggec tggatatacg gaggactcea ccgacgtgta cagetcceag tttgaaacca 2280
ttttggacaa cacttcttta tactacagtg cagagtccct ggagacatta tactcagage 2340
ctgatagcta ttttagcttt gaaatgccec tcactccaat gatacaacag cgeattaaag 2400
aaggtgotca gttcttggag aggacatcag ggggaggaca tcaggatate ctgagtgtgt 2460
ctgcagatgg tggcatcgtg atgggctatt ctagtggegt caccaatggg ctgaatgatg 2520
ccagcgactc catctacacg aaaggcacce cggagattge tttctgggga agecaatgetg 2580
gggtgaaaac aacacggceta gaagetcatt ctgaaatggg gageactgaa attttggaaa 2640
aggagaccce agaaaatcte agtaatggta ccagcageaa tgtggaagea geccaaaaggt 2700
tggccaaacg cctttatcag ctggacagat tcaaaagate agatgttgea aaacaccttg 2760

gcaagaacaa cgaatttagc aaactagttg cagaagaata tctgaagttt tttgatttta 2820
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caggaatgac gctggatcag tcactcaggt atttctttaa agcattctct cttgtgggag 2880
aaactcaaga acgagagaga gttttaatac acttctccaa tagatatttt tattgtaacc 2940
cagataccat tgcttcacaa gatggagtcc attgccttac ctgtgcaata atgettctta 3000
ataccgatct acatggccac aatattggaa agaagatgac ctgtcaggag ttcattgcaa 3060
atctgcaagg ggtaaatgag ggtgttgatt tctccaagga tetgetgaaa gtgttgtege 3120
attggagaag atgctgaaac caaatgggca cctgtcctca gagatcacag actactgaga 3180
aatattggag gtgtctttct ccataaaata aacagttatt ccatgttgaa ataaaagtat 3240
aagccaaatt ctg 3253

<210> 8

<211> 3800

<212> JHK

<213> Homo sapiens

<400> 8
catgactcaa aaagattcct ttccccctaa gaggtactga gectatagaa atactctgaa 60

tgtgagtgag tcaactgaat tttaaggetg tcggtggaac catggggctg agtcacgtct 120
gcccacaget getgetgtte geatceetgg geactgagge ctgaaactee acectggeag 180
ggaccageee gacceecctg gaggaaatgg ccgggeagtt tcagcageag cagatgaaaa 240
cttecttect cttcatccag ctgegggete ctecagectg cactetcece geeeegtete 300
cagcggeaac cccagggggc ctggaggagg gacacagttt cccaagtcee aggacaggee 360
tettggeagg ctgggacctc aggegeacac agggetcage tgeeectect ttgaggetge 420
tgcagaagge aggecectgag acggaggaat cagetgettt cacttgetct getccaaagg 480
aaaagaagga agggaggaaa aaatcccagg atccggacgt aagcaggggt ggotgattgca 540
gatccccaca tcacaggcat tgeccaggecc ctgectecaa gacactggge tggetacage 600
ccctggeatg gaggcttcct agecccagete ccatcatgag tgatgaaage ageagteect 660
ccatgggcetg gaagcactgg ccagtcactt ctgecaccca ggatctgtgg ggecatggace 720
cccgatgecag ggatgecttg ggatgetece ctccaagggce tgteetggte cacgetgecag 780
atggagcgga aaggactgtg ctgaggagag gegecgagac ctgecaaata ctcecccagga 840
gctgtaagga ggecacaggt accacagege aggegacaag ggcatggete tacaggtact 900
gtccagetgt geacaccage aagggetgee cageccegec tgecactetg cetctcaagg 960
cagagacatt tgtttgggtg aacaatgcat ctgcacattc ccagagtgtt gccaaggeca 1020
aatatgaatt tttatttggc agatctgaag ggaaagctcc agatactagt gatcatggag 1080

gaagcacttt actcccacca aatgtcacaa atgaatttcc agaatatggg accatggagg 1140
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aaggtggaga aggcctaagg gettctctgg aatttgatgg tgaggctctg ccatgecace 1200
cacaagagca gcagggtgtc cagectctta ctggetgeea ctetgggete gacagtgtta 1260
cagaaggacc aaaagatgtc agagaggccc cctctcaaag tcatctcaag gaacaaagtt 1320
tacagcccat tgactctttg atttcagcete tgaaagecac agaagecaga atcatttceg 1380
gaacattaca ggctacaaag gtactggacc aagatgctgt ttctagtttt tcagttcage 1440
aggtggaaaa agagctggac actgecagte gtaaaacaca gagagtcaac aaaacgetcc 1500
ctgctggeca aaaaaattta ccagaaatac ctetttcage tgaagtaaca acggaggaaa 1560
gtttttattt gagcatccag aaagatctca ccgegetgtt aactggagac actcaggecag 1620
agatttccca gataatgaat aatgggagga aaggggctgt ctgtgtgeag gagecatctt 1680
gtecetttgge cteceteggg agetcageag tgacctgeca ctetgeagge agtgttggtt 1740
tcttgaaaga gcagaggtct getettggga gagageacce agggggatgt gatcgaageca 1800
gctcecatggg acgeccagge cgggtcaaac atgtggaatt tcaaggagtg gaaatactgt 1860
ggacaggagg agacaagaga gagacccage atcctataga ttttgagaca tcactgcaaa 1920
gaacagcctc tcctgacage aaagagtett ccaaagtgece acgecatcte atctcatcag 1980
ctggtttgtg taattcaagt agtttaactg agaatgtttg ggatgaatce tggaaagete 2040
cttcagagag gectggeact agetcgggga cattttcecc tgtgegtett gatgagagtg 2100
gagaggatga agtcttccta caggaaaaca aacagcatct tgagaagaca cctaaaccag 2160
agagagacag ggaaaggatc agcgaacaag aggageacgt taagggggaa gatgaagaca 2220
teettgggec tggatatacg gaggactcca ccgacgtgta cagetcccag tttgaaacca 2280
ttttggacaa cacttcttta tactacagtg cagagtccct ggagacatta tactcagage 2340
ctgatagcta ttttagcttt gaaatgccce tcactccaat gatacaacag cgcattaaag 2400
aaggtggtca gttcttggag aggacatcag ggggaggaca tcaggatate ctgagtgtgt 2460
ctgcagatgg tggcatcgtg atgggctatt ctagtggegt caccaatggg ctgaatgatg 2520
ccagcgactc catctacacg aaaggcacce cggagattge tttctgggga ageaatgetg 2580
gggtgaaaac aacacggeta gaagetcatt ctgaaatggg gagcactgaa attttggaaa 2640
aggagacccc agaaaatctc agtaatggta ccagcageaa tgtggaagea gecaaaaggt 2700
tggccaaacg cctttatcag ctggacagat tcaaaagate agatgttgea aaacaccttg 2760
gcaagaacaa cgaatttage aaactagttg cagaagaata tctgaagttt tttgatttta 2820
caggaatgac gctggatcag tcactcaggt atttctttaa agcattctct cttgtgggag 2880
aaactcaaga acgagagaga gttttaatac acttctccaa tagatatttt tattgtaacc 2940

cagataccat tgcttcacaa gatggagtcc attgccttac ctgtgcaata atgettctta 3000

-61 -



048246

ataccgatct acatggccac aatattggaa agaagatgac ctgtcaggag ttcattgcaa 3060
atctgcaagg ggtaaatgag ggtgttgatt tctccaagga tctgetgaaa aaaacaattt 3120
gctgatcaga ctgtgetgtg tagtgacgaa atgttgatge cagaaggaac tggagaggtt 3180
atttcatcca acactcacat ttcctggatg aggaatctag gacccctaaa aattgataga 3240
tacttgccca gaggtaattc acgcaatcac aggcagagcet ttgggacctt ctggggattt 3300
taagataaag gaggagagaa ggtgccatgt tcttttctta gaactccatt taaageattt 3360
tgtttcttta agtaacaata atgttctaga atataaaatg ttcccaagtt gacttctgat 3420
agcaacgaaa tgttttagtg aatcatggac ctcagacctt aatactgtat ataaaagaaa 3480
cacttttcta taatgttctg cagagcactc ttgtttacat agactgtcaa ggagatggge 3540
tccatattta agagaaaatg ttttgagtct tatcacttgt caggtacttt tgttggccag 3600
tcaggagtgg atggtaaaag tactgacaat tctcttatct cattcttage cegttgtttc 3660
ctaccctctc cceettgect gtgataccca gtattgtcge cactcaccec atgtcgetgt 3720
cgagcagtta atacctgget agtccaaatt gagatattct gggagtgtaa aatacacacc 3780
agatttcaaa gactcgtgca 3800

<210> 9

<211> 12996

<212> JJHK

<213> Homo sapiens

<400> 9
catccattta atggtgggct tgcatcttta aatacagggt gtgttttggg gatcatgeca 60

ttgtaatttt atcacaagga aaagatgtta ctgctccegt agtgaagtgt ctgtgaaget 120
ggttcagaag tgtgaagaat cattgtgett cagaattcaa ggagagcetga gagataaatt 180
tgagtaacac tttttatcaa tagggaagct gaagcccaaa cttgaageat ttgtgtgaga 240
ctgcgtggta ctatcgagec gagatttaag tctgatcacce tgaccatcag tccagetget 300
aatgtttcat gttccatact tcttaaggag atttatgttc gtaaaaacaa ctgtgatgaa 360
gcaaaagaat atattttatt cagttagtaa tgccaaagga aatagtagtc tgaattctgt 420
gggtctgtea ttaatctgat tgttttaaca atacagtttt caaagacctg cattaattat 480
tggagagatc agtaaaaatt tataagectt getatgggaa gaggatgtat caatagggge 540
tcacagcttc aagaataact aattgtttgg taagaataac cccccagtge aggtggaget 600
gagaaaccaa aggagaaggc agacaggtcc agactgttgt tatagggtgt tttattgggg 660
aactgacaga cagaagcgtg gtttttggca actgcaagac ggatagatct ccatgecatt 720
ataccccaga cccagggatt atatctaggg aaggggcaca catgettcgg agggaatagg 780

taggaatttg atgtaagggc aggatttact gtaagtatgt gecattactc aagaaacagt 840
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agataaattg gaaatctcag aggcattccc agaactgggg ttaatcagaa gtcaacatgg 900
catgttagtt tccaagatag agttacttta gcctccacac aaatgcaage agaatgaatt 960
ttatattatt tagcaaggtg gagtatgtta atggagcact ttattaagca gageccttta 1020
gtgaatttta cttctaggtc gagcagtccc ttttaaaaaa tgtttcactt ttgtgatagt 1080
ctgagcgtac tttgaacacg gettcattcg gaagetttag cgecttcaag cettgetcet 1140
caaagctggt ctgtggatca tggtcaccag ggaactttta ggaatgegga gtcccaggee 1200
ccaccttaac ctgctcagtt tetgttttaa gaagattcca ggtgattcgt atatacaaca 1260
gagtacgaag accattggtc gagagcagtg gttcacaaag aagatggcte ctgtaccage 1320
aacatcagca tcacctgaaa aattgttaga aaatgcagat tcgcaggecce cacagaccta 1380
cggcatcaga aactctggga tggaccceag cagtacgtgt tttacttggt getgcagaga 1440
catttgtttg ggtgaacaat gcatctgcac attcccagag tgttgccaag gecaaatatg 1500
aatttttatt tggcagatct gaagggaaag ctccagatac tagtgatcat ggaggaageca 1560
ctttactcce accaaatgtc acaaatgaat ttccagaata tgggaccatg gaggaaggtg 1620
gagaaggcct aagggcttct ctggaatttg atggtgagge tetgecatge cacccacaag 1680
agcagcaggg tgtccagect cttactgget gecactetgg getcgacagt gttacagaag 1740
gaccaaaaga tgtcagagag gecccctcte aaagtcatct caaggaacaa agtttacage 1800
ccattgactc tttgatttca gctctgaaag ccacagaagce cagaatcatt tccggaacat 1860
tacaggctac aaaggtactg gaccaagatg ctgtttctag tttttcagtt cagcaggtgg 1920
aaaaagagct ggacactgcc agtcgtaaaa cacagagagt caacaaaacg ctcectgetg 1980
gccaaaaaaa tttaccagaa atacctcttt cagctgaagt aacaacggag gaaagttttt 2040
atttgagcat ccagaaagat ctcaccgcge tgttaactgg agacactcag geagagattt 2100
cccagataat gaataatggg aggaaagggeg ctgtetgtgt gecaggageca tettgteett 2160
tggecteect cgggagcetea geagtgacct gecactetge aggeagtgtt ggtttettga 2220
aagagcagag gtctgctctt gggagagage acccaggggg atgtgatcga agcagetcca 2280
tgggacgece aggecgggte aaacatgtgg aatttcaagg agtggaaata ctgtggacag 2340
gaggagacaa gagagagacc cagcatccta tagattttga gacatcactg caaagaacag 2400
cctetectga cagcaaagag tettccaaag tgecacgeca tetcatctca tcagetggtt 2460
tgtgtaattc aagtagttta actgagaatg tttgggatga atcctggaaa getecttcag 2520
agaggcctgg cactagetcg gggacatttt cceetgtgeg tettgatgag agtggagagg 2580
atgaagtctt cctacaggaa aacaaacagc atcttgagaa gacacctaaa ccagagagag 2640

acagggaaag gatcagcgaa caagaggagce acgttaaggg ggaagatgaa gacatcettg 2700
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ggcctggata tacggaggac tccaccgacg tgtacagete ccagtttgaa accattttgg 2760
acaacacttc tttatactac agtgcagagt ccctggagac attatactca gagectgata 2820
gctattttag ctttgaaatg cccctcactc caatgataca acagcgeatt aaagaaggtg 2880
gtcagttctt ggagaggaca tcagggggag gacatcagga tatcctgagt gtgtctgecag 2940
atggtggcat cgtgatgggc tattctagtg gegtcaccaa tgggetgaat gatgeccageg 3000
actccatcta cacgaaaggc accccggaga ttgetttetg gggaagcaat getggggtga 3060
aaacaacacg gctagaagct cattctgaaa tggggagcac tgaaattttg gaaaaggaga 3120
ccccagaaaa tctcagtaat ggtaccagea geaatgtgga agcagecaaa aggttggeca 3180
aacgccttta tcagctggac agattcaaaa gatcagatgt tgcaaaacac cttggcaaga 3240
acaacgaatt tagcaaacta gttgcagaag aatatctgaa gttttttgat tttacaggaa 3300
tgacgctgga tcagtcactc aggtatttct ttaaageatt ctetettgtg ggagaaactc 3360
aagaacgaga gagagtttta atacacttct ccaatagata tttttattgt aacccagata 3420
ccattgcttc acaagatgga gtccattgec ttacctgtge aataatgett cttaataccg 3480
atctacatgg ccacaatatt ggaaagaaga tgacctgtca ggagttcatt gcaaatctge 3540
aaggggtaaa tgagggtgtt gatttctcca aggatctget gaaagetetg tacaactcaa 3600
tcaagaatga gaagcttgaa tgggcagtag atgatgaaga gaaaaaaaag tctcectcag 3660
aaagtactga ggagaaagct aacggaacac atccaaagac catcagtcgt attggaagta 3720
ctactaaccc atttttggac attcctcatg atccaaatge tgetgtgtac aaaagtggat 3780
tettggetcg gaaaattcat gecagatatgg atggaaagaa gactccaaga ggaaaacgag 3840
gatggaaaac cttttatgct gtactgaagg gaacagttct ttacttgcaa aaggatgaat 3900
acaagccaga aaaggccttg tctgaagagg acttgaaaaa cgetgtgagt gtgcaccacg 3960
cattggcatc caaggccacg gactatgaga agaaaccaaa cgtgtttaaa cttaaaactg 4020
ccgactggag ggtcttgctt tttcaaactc agagecccaga ggaaatgcaa gggtggataa 4080
acaaaatcaa ttgtgtggca getgtatttt ctgcaccacc atttccagea geaatcgget 4140
ctcagaagaa gtttagccge ccacttctge ctgecactac aacaaaactg tctcaggagg 4200
agcaactgaa gtcacatgaa agtaagctga agcagatcac caccgagetg geccgageace 4260
gctcatatce ccccgacaag aaggtcaaag ccaaggacgt cgatgagtac aaactgaaag 4320
accactatct ggagtttgag aaaacccgct atgaaatgta tgtcageatt ctcaaggaag 4380
gaggcaaaga gctactgagt aacgatgaaa gegaggetge aggactgaag aagtcgecact 4440
cgagtcctte getgaacceg gatacttcte caatcactge caaagtcaag cgtaacgtgt 4500

cagagaggaa ggatcaccga cctgaaacac caagcattaa gcaaaaagtt acttagagtc 4560
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catctgcgge caggaagtge tggtcatgga gecaaaatagg gtttttcaag atctttctgg 4620
taatccgtga atatatttaa aaaaaaaaag tctgtgacaa aacggtgcat tagtaatttt 4680
ttctattgta tatttttgtt agtttctgta cagattgtct ttgctcttga tttettttge 4740

tttgatgatt tttgcaactt gatagctaat geaccttttc tgtgaggagg aggggatcgt 4800
gatttcagaa tgaattatgt atcccttcte ttttggtttt ctettgtttg cagtetgetc 4860
agttgtttta tgtattctca tatcaactgt taaacttttt tttaaggtta aagaatttaa 4920
tccattgtga aacacttaac tggacaaact gtagttttag taaattctag ctggagttaa 4980
tatacgcctt tatatgtgaa atcttgccca gtcacagagg tagaattgag cactcacaga 5040
tgetccagta agaatcacag tgetgggaat ctagttgete caatatgagg cagettcatg 5100
tgcagcttag cacttgttgt tgagatcgga cectgetgga agcagggaaa agaagegtga 5160
agatcgtagg attgagaact tagggaagca cattagcttg cttgaagtgce tgattccatt 5220
tcagccaage aagggaaaga ggaagtggag tcattttgec tttgaagget gaggaaagat 5280
tgatacccag ttaattttgt ttgctaaagg atgggggceaa taatcggecee ttgaggaget 5340
gcagcagtag geatgtgcete agtctgeagg aattgttace tcactccecac agggtctaga 5400
ctagaaatcc atcatctcta tcgttgatat ccttccatcc aggaatagat ttttcttact 5460
ctacatatgt gtgtgtgcgt gegtgtgtgt gegtgtgtgg geatggggtt gtgtectggt 5520
tgtgatattg aggtcttcct tcctaacaaa ttaatactaa aatgaaacag cttttettgt 5580
gtccttaaga caaaataagg aaggaaaacg tagctgeagt tgtccacgat ggatattggt 5640
tctttaaaat atatctgaaa gtagtagtca gaatgaatta tggttggaaa actgaggaat 5700
cttctggttg caggtgcaaa gtgactttgt ttattcttgt ctcagtctce ttgatagcca 5760
cttcactctg ctactactca actttctcct aaaaatactt catctatttt cagtcctttc 5820
tttctgtcta ctcaaaatgg ttctattaac tttgcagtca tgagettgtt ccagttacag 5880
tecctttgaa gttcagggtg ataaacagaa tattcttctg tagaggaaga gaaaggagtg 5940
aaagtttagc ccactgagac ctagagcttt gtgatttcct aaccttgaaa ctctgtaatc 6000
cctaaagtta aaatctccge aagtggcaca acttcagaac taatagtatc actttgattt 6060
ttetttttce tcecttagaa agttteteta gttctatagt ttatttgttg aaggtactat 6120
gaccaaagaa tcagctgcete tacaggaata geatggttce agtgaattag agaaaacctg 6180
ctgtaaagcc atggtagtgt ctaagtggta tgttattatg atgtactage atttatttac 6240
agaattattt attaacgttt acttccttcc cctctgtaaa tgtccatgac tattgcccag 6300
agaaggctta cccctetcta gggttgeagt tgctttettt gtaataagta ttttgeccaca 6360

cctgtaaaaa aaaaaacctc acttttaact ctetgecttg tttgggtaaa ggcagtaact 6420
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aagtttatgt ttcagaactg caaaacaaac aggatagtta ccaatatgge ccatgtatca 6480
gattgatttt tgtagcctct cactgaatcc aacatatcca caagcaagtt atctgtettt 6540
ctacctgata atctaaatta tcaggatatt tgttttctge ctaaatgttt atactaagcc 6600
gaggggagag aggtacctag accatgtcat ctacaagctt cagtaactaa agaaaaagga 6660
acttccctga gtggettgaa tgtgtttgee cacagtctat atctatgtat atagaatgtc 6720
tgtatgtatt ttacttattt aatatacatt gaatggtacc ttgctacagt atttctgaca 6780
tttagagtag tgttgaaata ctcggctage atcagcacca ctatagcact gtecgtgtca 6840
tatgagtcac taatattaac tccagggact tctggatagg ctaatagatc attggatacg 6900
aagggctctt ttgaagcttc agtataccat gtttgcatag tttatcttta aaaacaactt 6960
taaaggttct tttgtgagce aggatctcag actgeegtag catgatgetg tecatcttta 7020
gegceatggge tgagaacacc tcttcectga ggettetgaa ggttgetgte tgtcatgagt 7080
gcatgaagga ggccaagagt ttatgetatg ggaggaaaca gtcactgatt tgectagatt 7140
ctgagagtct ggcccatage caaccacatt ttectttggg ataatttatt tectgtggea 7200
tctagccaga agaaattgag gatgtttcct ttcacagetg ctccaagect gttgeccaat 7260
tcacggtaca agggagcacc cctteccttt cctetgaagg tacgecacce accteegteg 7320
cccacctcag cgeccaggag cettgggact tecttccata tgataaatea ttettcttca 7380
cgtcaataca cttcatatta atttctagta cagaaaatct tgacagctat cagaatgect 7440
tggtcatagt gttgttgcaa aattgaccat acaggtggcc catgtataaa atctgaattt 7500
taggggtttg tccecaccte geatgetgge ttttacaggg aggtgtetgg gattectcat 7560
tagcaatcaa aacttaatta ctgggatgea gagtccttac tttatcgcca gecegtagge 7620
atttctgaag tgcacttttt tgaaacatca ttttgctaac tctcagcagt gtctaattaa 7680
actgagcaat acttttgtga attttaatta atctcagcaa aaccatgatg ggagagagtc 7740
ctctgatgga aatgtagtce ctggattatg tgtaaccttt ttattcctct tagatgcaga 7800
ggatagaaag cattttttgg tgcagtggtc ttgtggcaaa cacaagaccce tctatgegte 7860
tccaactgtt atcctaatct agaaaatgag gactggececce tgggcaaaag tgacatgagg 7920
aatttactct ggaagaggaa aatctgggtg getttccaag getaagatag gtttgtattt 7980
caccctgtgg ccaagctaca gaacttctga gattgtggaa gaatttttge aaccagecagg 8040
gaaagaggcc tettactgee taaacacaaa gttacactga gettttctac tgtectttge 8100
ctattgctce ctctatcatg taaagatctg ggaaggatga gaggecaggge ctgettgtca 8160
tgagctgceac tettttettt ttaactaatc attgacaatt ggaagaaaat tgacgttaaa 8220

gaagtttcte cattgtctta ctaacaaaac cttttgggtt tcattaattg tccttgaaat 8280
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tgagttcctt tggeattttt ccttgeagtc atcagttaag catgttgeat cctgaattca 8340
cagaagttta gctttgcagg tttgaatctc tgtaatttaa ctcccgtgga cttggtcgag 8400
ttttcagcag gttgggagcec acctetette atttcageag tgagtcatee cttgactttt 8460
caaatgacag aattttttcc aattgtaaaa ttagcactgt aaaacaaaga accaaagtgg 8520
catcctaaga gttgttaaac ctgaagtcta gtttatgagg aattgtccaa gttggagttt 8580
aaatagtatc tgcttttgtc tcaaagcatc taagttattc tgacagaaaa tggtaagtca 8640
getttgeagg cagatgegece tetgggecte ctaccttget ccacagettt ctggecatet 8700
tgtctccecag gecatgecac tgetetgeca catgtcagea aatttettte caccagtett 8760
atagcatctt acatgatcaa atcatcacag aataaccccg tgatagatta ttgatagcaa 8820
tagagagggg ctttgtcact gatttttctc tcagattcct tttccatctc tcatccataa 8880
aggaaggact gaaatccaaa ggcattctce ttttgtacct acagtatcca gaacccacgt 8940
gggcagcectt ctgettatga caataattgg cccattgeat gcagagagaa tgtettcata 9000
gagagaatgt cattaaatac ttgaatctgc atgacagttt gacttgaatg caacagcagg 9060
aaaattttgc aagttacata attgtatata cagtaggttt tcttaagtct cttcggttca 9120
tectttgtaa tttgtgtgtg tatctgtagt attgcaggct tttggagact attcttacag 9180
gcagtatgtc agtcatcaaa gaaaatgetg tcacctgeca ttgttgtatt tgtgggtatt 9240
tatagttgta tgtatgtaaa tgcatcagtg tgtagattge atatcagtgt atggtacatg 9300
tacatcaaaa ttatttttgt ccttaatcag tgtgatatga aaagcaagta caacctcata 9360
ggactgatta tataatgaag ttgttgagag tatatatagt ggtattgttt tattaaactt 9420
aaactcaaat aatattttga ttaaaatttt taataagact ttatgctaga aaattctttg 9480
agctttgaat caccagggea aaaatgactt tcaactaacc ttgtgaatct tttgeagtgt 9540
actgtgtgca ataccaaggg catagctccc tgtaatttgg gaaatacaga aagaaaagaa 9600
aaaaaaaaaa aaaggcagcc tgtgcagtct tagtaacttt agtattaaga gcacttaaag 9660
tcaaactgac aattttgggc ttattacaaa atgtgatgct ttaaagcaca cgttetttat 9720
tgttgttgta attagtccat aaaaaatata getttcggaa gaattaagta cccaccatat 9780
catttatgta tttgtgtatg ttttacggga gatcaaacca ctctcgtggt geccgeatceg 9840
tactcgcttg acttggaaga aatatcacaa gcactaaagt atatcaggge atcccaggat 9900
tgggtactgt atcctaggtt tgcagttgeca gaaattagea tetagtgtca caggtaaaag 9960
aatttcagga ccaggtttaa actttatttt aaatattttt atacttaggt ctctttttcc 10020
tgeetetece caaagaagag ccactggect tagttgtttg agettactge ttatattata 10080

gagtgtaaat aggtaactag agactaaaat tttattaacc agcatgtttg gtatatttaa 10140
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agcagtgact gagtgtgttt gagtgagteg ctgagtgeag tgtcttttgt ttaaacacac 10200
tgectegtgt ctttgtaget gattcagaga gtttgaattg tggggtggga gactaacttc 10260
agctccagge tgcagtaatg tgttggtagt tacacttgag geattttttt gttgttgtta 10320
attaactcta tagtctcaaa ctatttttgc aaatatatca tttttcctaa ttggttcttg 10380
acgtgcagtg gactggctct gtgaatgatt ggcagggtct tagttttgeg agagtatttc 10440
cttctaagaa ttattgtgat ctgcagaaac agccatttga ttcaaaaatc atgtagaaaa 10500
ggagtaggag aagcaaaacg tttcattttt gggccttaac catttgaaat gtttggactt 10560
taaacataaa gccatggagt ttataaagcc aagtaaccat ttgatatgga taataatatc 10620
tactctagag agagtatata tatgcacatt gatttttaat gctgttaaga tacttttgta 10680
aaactgtagg aacaagagta attagaccaa attgaagctt aggggacagt aaagtggttg 10740
ctttccattt agggtaacca tgcatgtggt tagtcctcte ctcctgagat tcagaaccag 10800
ttgactgtcce ccttaggtgt ataaggagaa aagttgacat gtctgggacc tctgacatgt 10860
gtacacatgc ttgcacacat gcacacacag tgaatgtttt aagttataca aacataagac 10920
cttaagatgc aaagagccag aatattctaa agaggtgatg aacagagggg gtggaaactg 10980
catcacagat gttttccaag ggccagggtg gaatctgage tctagtgtet gactttgaga 11040
tgcattatat ttttaacaca taaatgaggg gatccatatc acattctttc ttgtggacca 11100
ccaaattgaa ggctttcttg taattcacaa gcagcagctc tccageatct ctecgtagee 11160
tgggtgaagt cccagaaget ggtgtgcatc attttccaag gtggeagage tgettgetet 11220
gcagatcatt cctttgagag aggagtacaa gtgaagaaac aaggaggcac ttcctgtagg 11280
agcactgatg tgecttgtce acactccect ctgagettta ctggtaagag agetcecgact 11340
gaacatgctg agcagttgag cacttttcca tcagcaacaa cagcgaggat ggaaatggaa 11400
aggaaccgaa ctaaaatgca tttccctttg cagggeagag agctaagetc ttaggaatag 11460
tgttatagaa ataagcaccc taacttcaat tcctgaaaat gttggttaat ggagagaatt 11520
ttggagtttc acttaatatt ttcccatcgg tcgecataaa taagtcttca ggegetecta 11580
gaagagtcce ageeccaaggce tegattaagg accacactge aggtctgagg cteactgetc 11640
tgagtcctga acaccagage cctgecagaga gtggtgataa cacatcatct ctgcaaagag 11700
gaacctctce cceggeegec acttcactca ggcttetact gageageaag gacagectgg 11760
gtttcaaatg ccacttcccc tgetttaggg atccaggtgt cctgatageg tgaccctget 11820
gaggcaaggt atcaactccg agagtgactg agtcactgag cgtggeacat gaacaaacgt 11880
catgacaaag attctctgag tgaagttaac accacgtatt ttacctttgc aaaaaacaaa 11940

ctggcaccct gagttctaac tacggacgga cgatatcttt gcctccacac ccagattect 12000
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ggaaatggct aacgtttcct ttctagggga agggtcgagg aatactcaag tgetagetta 12060
gcagctttgt tcagtccaga tcagagetgt taggtaaagg cctaaccacc tccetgeagt 12120
ctcttatatc tcaagcttta ggaacccatt tctaaatgta cactagegga gaatttatat 12180
tgtcagectt gattaccata ggacaggeag aaaggcegata atttgtatct tttaatataa 12240
aagaagcttt taacttttcc agcctattat aataactgag ttatattcac tgtggectcaa 12300
actaattggc attgtggaac atttctttac cttcaaagtt ttctccacca atcatttcag 12360
ttctattgea gtectggtge catatgtcece ctgeaaattg tgaaagtaat tagtgacaaa 12420
atagcagcct getecttttc aatggegaaa ctgtcggceat tageagtttt gggtaagetg 12480
gcggtactat aacacgtact ggaaacctgt tcctcatcac cacctaccag attctggaaa 12540
tgcegtette tagaaaacga tggegtttgt ggtggtcttc ttttgaaagg aacagtaatt 12600
tgtgtggata ttgttaaagt gtttaaagaa tattttgaca attaagttta cattttacaa 12660
ttgctttatt ttttattaaa atagttgtat ataaatatta ccctatttca ctgttgttca 12720
agtaaatcta aaccttgtag acaagtgagt catctgatat gtatagaagc tgtgatatat 12780
agagtacatt tattgtgtaa atgtttatga atataattgt tcctgtgttt ttataagttg 12840
gggatatttt gttgttttac ggcaacaaaa tttattgcat ttaaatggtt tttatgtaat 12900
agaaatcacg caaaatagtg aaggatttaa aatatgtata tgatacatgt aaatgtacaa 12960
actttagaaa gaaataaatc caacaaattt caatca 12996

<210> 10

<211> 12974

<212> JHK

<213> Homo sapiens

<400> 10
atccatttaa tggtgggctt gcatctttaa atacagggtg tgttttgggg atcatgecat 60

tgtaatttta tcacaaggaa aagatgttac tgctcccgta gtgaagtgte tgtgaagetg 120
gttcagaagt gtgaagaatc attgtgcttc agaattcaag gagagctgag agataaattt 180
gagtaacact ttttatcaat agggaagctg aagcccaaac ttgaageatt tgtgtgagac 240
tgegtggtac tatcgageeg agatttaagt ctgatcacct gaccatcagt ccagetgeta 300
atgtttcatg ttccatactt cttaaggaga tttatgttcg taaaaacaac tgtgatgaag 360
caaaagaata tattttattc agttagtaat gccaaaggaa atagtagtct gaattctgtg 420
ggtctgtcat taatctgatt gttttaacaa tacagttttc aaagacctgc attaattatt 480
ggagagatca gtaaaaattt ataagccttg ctatgggaag aggatgtate aatagggget 540

cacagcttca agaataacta attgtttggt aagaataacc ccccagtgea ggtggagetg 600
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agaaaccaaa ggagaaggca gacaggtcca gactgttgtt atagggtgtt ttattgggega 660
actgacagac agaagcgtgg tttttggcaa ctgecaagacg gatagatctc catgecatta 720
taccccagac ccagggatta tatctaggga aggggeacac atgettcgga gggaataggt 780
aggaatttga tgtaagggca ggatttactg taagtatgtg ccattactca agaaacagta 840
gataaattgg aaatctcaga ggcattccca gaactggggt taatcagaag tcaacatgge 900
atgttagttt ccaagataga gttactttag cctccacaca aatgcaagca gaatgaattt 960
tatattattt agcaaggtgg agtatgttaa tggagcactt tattaagcag agccctttag 1020
tgaattttac ttctaggtcg agcagtccct tttaaaaaat gtttcacttt tgtgatagtc 1080
tgagcgtact ttgaacacgg cttcattcgg aagetttage gecttcaage cttgeteccte 1140
aaagctggtc tgtggatcat ggtcaccagg gaacttttag gaatgecggag tcccaggeee 1200
caccttaacc tgctcagttt ctgttttaag aagattccag gtgattcgta tatacaacag 1260
agtacgaaga ccattggtcg agagcagtgg ttcacaaaga agatggctec tgtaccagca 1320
acatcagcat cacctgaaaa attgttagaa aatgcagatt cgcaggeccce acagacctac 1380
ggcatcagaa actctgggat ggaccccage agcagagaca tttgtttggg tgaacaatge 1440
atctgcacat tcccagagtg ttgccaagge caaatatgaa tttttatttg gcagatctga 1500
agggaaagct ccagatacta gtgatcatgg aggaageact ttactcccac caaatgtcac 1560
aaatgaattt ccagaatatg ggaccatgga ggaaggtgga gaaggectaa gggcttetet 1620
ggaatttgat ggtgaggcte tgccatgeca cccacaagag cageagggtg tccagectet 1680
tactggetge cactetggge tcgacagtgt tacagaagga ccaaaagatg tcagagagge 1740
cccctctcaa agtcatctca aggaacaaag tttacagecc attgactctt tgatttcage 1800
tctgaaagee acagaageca gaatcatttc cggaacatta caggetacaa aggtactgga 1860
ccaagatgct gtttctagtt tttcagttca gcaggtggaa aaagagcetgg acactgecag 1920
tcgtaaaaca cagagagtca acaaaacgct ccetgetgge caaaaaaatt taccagaaat 1980
acctctttca gctgaagtaa caacggagga aagtttttat ttgagcatce agaaagatct 2040
caccgegcetg ttaactggag acactcagge agagatttcc cagataatga ataatgggag 2100
gaaaggggct gtetgtgtge aggagecatc ttgtectttg gecteccteg ggagetcage 2160
agtgacctge cactctgcag geagtgttgg tttcttgaaa gagcagaggt ctgetettgg 2220
gagagagcac ccagggggat gtgatcgaag cagetccatg ggacgeccag geegggtcaa 2280
acatgtggaa tttcaaggag tggaaatact gtggacagga ggagacaaga gagagaccca 2340
gcatcctata gattttgaga catcactgca aagaacagece tctcetgaca geaaagagte 2400

ttccaaagtg ccacgecate tcatctcatc agetggtttg tgtaattcaa gtagtttaac 2460
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tgagaatgtt tgggatgaat cctggaaage tecttcagag aggectggea ctageteggg 2520
gacattttcc cctgtgegte ttgatgagag tggagaggat gaagtcttce tacaggaaaa 2580
caaacagcat cttgagaaga cacctaaacc agagagagac agggaaagga tcagcgaaca 2640
agaggagcac gttaaggggg aagatgaaga catccttggg cctggatata cggaggacte 2700
caccgacgtg tacagctcce agtttgaaac cattttggac aacacttctt tatactacag 2760
tgcagagtce ctggagacat tatactcaga gectgatage tattttaget ttgaaatgee 2820
cctcactcca atgatacaac agegcattaa agaaggtggt cagttettgg agaggacatc 2880
aggggogageoa catcaggata tcctgagtgt gtetgecagat ggtggeateg tgatgggeta 2940
ttctagtgge gtcaccaatg ggctgaatga tgeccagegac tecatctaca cgaaaggeac 3000
cccggagatt getttctggg gaagcaatge tggggtgaaa acaacacgge tagaagetca 3060
ttctgaaatg gggagceactg aaattttgga aaaggagacc ccagaaaate tcagtaatgg 3120
taccagcagc aatgtggaag cagccaaaag gttggccaaa cgectttatc agetggacag 3180
attcaaaaga tcagatgttg caaaacacct tggcaagaac aacgaattta gcaaactagt 3240
tgcagaagaa tatctgaagt tttttgattt tacaggaatg acgctggatc agtcactcag 3300
gtatttcttt aaagcattct ctcttgtggg agaaactcaa gaacgagaga gagttttaat 3360
acacttctcc aatagatatt tttattgtaa cccagatacc attgcttcac aagatggagt 3420
ccattgcctt acctgtgeaa taatgcettct taataccgat ctacatggec acaatattgg 3480
aaagaagatg acctgtcagg agttcattgc aaatctgcaa ggggtaaatg agggtgttga 3540
tttctccaag gatctgetga aagetctgta caactcaatc aagaatgaga agettgaatg 3600
ggcagtagat gatgaagaga aaaaaaagtc tccctcagaa agtactgagg agaaagctaa 3660
cggaacacat ccaaagacca tcagtcgtat tggaagtact actaacccat ttttggacat 3720
tectcatgat ccaaatgetg ctgtgtacaa aagtggatte ttggetcgga aaattcatge 3780
agatatggat ggaaagaaga ctccaagagg aaaacgagga tggaaaacct tttatgetgt 3840
actgaaggga acagttcttt acttgcaaaa ggatgaatac aagccagaaa aggecttgtc 3900
tgaagaggac ttgaaaaacg ctgtgagtgt gcaccacgea ttggeatceca aggecacgga 3960
ctatgagaag aaaccaaacg tgtttaaact taaaactgcc gactggaggg tettgetttt 4020
tcaaactcag agcccagagg aaatgcaagg gtggataaac aaaatcaatt gtgtggecage 4080
tgtattttct gcaccaccat ttccagcage aatcggcetct cagaagaagt ttageccgeee 4140
acttctgect gecactacaa caaaactgtc tcaggaggag caactgaagt cacatgaaag 4200
taagctgaag cagatcacca ccgagetgge cgageaccge tcatatccce ccgacaagaa 4260

ggtcaaagcce aaggacgtcg atgagtacaa actgaaagac cactatctgg agtttgagaa 4320
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aacccgctat gaaatgtatg tcagcattct caaggaagga ggcaaagage tactgagtaa 4380
cgatgaaagc gaggcetgeag gactgaagaa gtcgeacteg agtecttege tgaacccgga 4440
tacttctcca atcactgeca aagtcaageg taacgtgtca gagaggaagg atcaccgace 4500
tgaaacacca agcattaagc aaaaagttac ttagagtcca tctgeggeca ggaagtgetg 4560
gtcatggagc aaaatagggt ttttcaagat ctttctggta atccgtgaat atatttaaaa 4620
aaaaaaagtc tgtgacaaaa cggtgcatta gtaatttttt ctattgtata tttttgttag 4680
tttctgtaca gattgtcttt getettgatt tettttgett tgatgatttt tgcaacttga 4740
tagctaatge accttttctg tgaggaggag gggatcgtga tttcagaatg aattatgtat 4800
cccttetett ttggttttet cttgtttgca gtetgetcag ttgttttatg tattctcata 4860

tcaactgtta aacttttttt taaggttaaa gaatttaatc cattgtgaaa cacttaactg 4920
gacaaactgt agttttagta aattctagct ggagttaata tacgccttta tatgtgaaat 4980
cttgcccagt cacagaggta gaattgagea ctcacagatg ctccagtaag aatcacagtg 5040
ctgggaatct agttgctcca atatgaggca gettcatgtg cagettagea cttgttgttg 5100
agatcggacc ctgectggaag cagggaaaag aagegtgaag atcgtaggat tgagaactta 5160
gggaagcaca ttagettget tgaagtgetg attccatttc agccaageaa gggaaagagg 5220
aagtggagtc attttgectt tgaaggctga ggaaagattg atacccagtt aattttgttt 5280
gctaaaggat gggggcaata atcggecctt gaggagetge agecagtagge atgtgetcag 5340
tctgecaggaa ttgttaccte actcccacag ggtctagact agaaatccat catctctatc 5400
gttgatatce ttccatccag gaatagattt ttettactct acatatgtgt gtgtgegtge 5460
gtgtgtgtec gtetgtggge atggggttgt gteetggttg tgatattgag gtettecttc 5520
ctaacaaatt aatactaaaa tgaaacagct tttcttgtgt ccttaagaca aaataaggaa 5580
ggaaaacgta getgeagttg tccacgatgg atattggttc tttaaaatat atctgaaagt 5640
agtagtcaga atgaattatg gttggaaaac tgaggaatct tctggttgea ggtgcaaagt 5700
gactttgttt attcttgtct cagtctcett gatagecact tcactetget actactcaac 5760
tttctcctaa aaatacttca tctattttca gtectttett tetgtctact caaaatggtt 5820
ctattaactt tgcagtcatg agcttgttcc agttacagtc cctttgaagt tcagggtgat 5880
aaacagaata ttcttctgta gaggaagaga aaggagtgaa agtttagcee actgagacct 5940
agagctttgt gatttcctaa ccttgaaact ctgtaatcce taaagttaaa atctccgcaa 6000
gtggcacaac ttcagaacta atagtatcac tttgattttt ctttttcctc ccttagaaag 6060
tttctctagt tctatagttt atttgttgaa ggtactatga ccaaagaate agetgetcta 6120

caggaatagc atggttccag tgaattagag aaaacctget gtaaagecat ggtagtgtct 6180
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aagtggtatg ttattatgat gtactagcat ttatttacag aattatttat taacgtttac 6240
ttectteecee tetgtaaatg tccatgacta ttgeccagag aaggcettace cetetctagg 6300
gttgcagttg ctttctttgt aataagtatt ttgccacacc tgtaaaaaaa aaaacctcac 6360
ttttaactct ctgecttgtt tgggtaaagg cagtaactaa gtttatgttt cagaactgeca 6420
aaacaaacag gatagttacc aatatggccc atgtatcaga ttgatttttg tagcctctca 6480
ctgaatccaa catatccaca agcaagttat ctgtctttct acctgataat ctaaattatc 6540
aggatatttg ttttctgect aaatgtttat actaagcecga ggggagagag gtacctagac 6600
catgtcatct acaagcttca gtaactaaag aaaaaggaac ttccctgagt ggcttgaatg 6660
tgtttgccca cagtctatat ctatgtatat agaatgtctg tatgtatttt acttatttaa 6720
tatacattga atggtacctt gctacagtat ttctgacatt tagagtagtg ttgaaatact 6780
cggctageat cageaccact atagcactgt ccgtgtcata tgagtcacta atattaactc 6840
cagggacttc tggataggct aatagatcat tggatacgaa gggctctttt gaagettcag 6900
tataccatgt ttgcatagtt tatctttaaa aacaacttta aaggttcttt tgtgagccag 6960
gatctcagac tgcegtagea tgatgetgte catctttage geatgggetg agaacaccte 7020
ttccetgagg cttetgaagg ttgctgtetg tcatgagtge atgaaggagg ccaagagttt 7080
atgctatggg aggaaacagt cactgatttg cctagattct gagagtctgg cccatagecca 7140
accacatttt cctttgggat aatttatttc ctgtggcate tagccagaag aaattgagga 7200
tgtttccttt cacagetgcet ccaagectgt tgeccaattc acggtacaag ggagecaccee 7260
ttcectttee tetgaaggta cgecaccceac ctecgtegee cacctcageg cccaggagee 7320
ttgggacttc cttccatatg ataaatcatt cttcttcacg tcaatacact tcatattaat 7380
ttctagtaca gaaaatcttg acagctatca gaatgecttg gtcatagtgt tgttgcaaaa 7440
ttgaccatac aggtggccca tgtataaaat ctgaatttta ggggtttgtc cccacctcge 7500
atgctggctt ttacagggag gtgtctggea ttcctcatta gecaatcaaaa cttaattact 7560
gggatgcaga gtecttactt tatcgccage ccgtaggceat ttetgaagtg cacttttttg 7620
aaacatcatt ttgctaactc tcagcagtgt ctaattaaac tgagcaatac ttttgtgaat 7680
tttaattaat ctcagcaaaa ccatgatggg agagagtcct ctgatggaaa tgtagtcect 7740
ggattatgtg taaccttttt attcctctta gatgcagagg atagaaagca ttttttggtg 7800
cagtggtctt gtggcaaaca caagaccctc tatgegtctc caactgttat cctaatctag 7860
aaaatgagga ctggcccectg ggcaaaagtg acatgaggaa tttactctgg aagaggaaaa 7920
tetgggtggce tttccaagge taagataggt ttgtatttca cectgtggee aagetacaga 7980

acttctgaga ttgtggaaga atttttgcaa ccagcaggga aagaggecte ttactgecta 8040
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aacacaaagt tacactgagc ttttctactg tcctttgect attgetcect ctatcatgta 8100
aagatctggg aaggatgaga ggeagggcect gettgteatg agetgceactc ttttettttt 8160
aactaatcat tgacaattgg aagaaaattg acgttaaaga agtttctcca ttgtcttact 8220
aacaaaacct tttgggtttc attaattgtc cttgaaattg agttcctttg geatttttce 8280
ttgcagtcat cagttaagca tgttgcatce tgaattcaca gaagtttage tttgcaggtt 8340
tgaatctctg taatttaact cccgtggact tggtcgagtt ttcagecaggt tgggagecac 8400
ctctcttcat ttcagcagtg agtcatecct tgacttttca aatgacagaa ttttttccaa 8460
ttgtaaaatt agcactgtaa aacaaagaac caaagtggcea tcctaagagt tgttaaacct 8520
gaagtctagt ttatgaggaa ttgtccaagt tggagtttaa atagtatctg cttttgtctc 8580
aaagcatcta agttattctg acagaaaatg gtaagtcagce tttgcaggcea gatgegectc 8640
tgggcctect accttgetee acagcetttet ggecatettg tetcccagge catgecactg 8700
ctctgecaca tgtcagceaaa tttetttcca ccagtcettat ageatcttac atgatcaaat 8760
catcacagaa taaccccgtg atagattatt gatagcaata gagaggggct ttgtcactga 8820
tttttctcte agattecttt tccatctcte atccataaag gaaggactga aatccaaagg 8880
cattctcctt ttgtacctac agtatccaga acccacgtgg geagcecttct gettatgaca 8940
ataattggcc cattgcatgc agagagaatg tcttcataga gagaatgtca ttaaatactt 9000
gaatctgcat gacagtttga cttgaatgca acagcaggaa aattttgcaa gttacataat 9060
tgtatataca gtaggttttc ttaagtctct tcggttcate ctttgtaatt tgtgtgteta 9120
tctgtagtat tgcaggcettt tggagactat tcttacagge agtatgtcag tcatcaaaga 9180
aaatgctgtc acctgccatt gttgtatttg tgggtattta tagttgtatg tatgtaaatg 9240
catcagtgtg tagattgcat atcagtgtat ggtacatgta catcaaaatt atttttgtcc 9300
ttaatcagtg tgatatgaaa agcaagtaca acctcatagg actgattata taatgaagtt 9360
gttgagagta tatatagtgg tattgtttta ttaaacttaa actcaaataa tattttgatt 9420
aaaattttta ataagacttt atgctagaaa attctttgag ctttgaatca ccagggcaaa 9480
aatgactttc aactaacctt gtgaatcttt tgcagtgtac tgtgtgcaat accaagggea 9540
tagctcectg taatttggga aatacagaaa gaaaagaaaa aaaaaaaaaa aggcagectg 9600
tgcagtctta gtaactttag tattaagage acttaaagtc aaactgacaa ttttgggett 9660
attacaaaat gtgatgcttt aaagcacacg ttctttattg ttgttgtaat tagtccataa 9720
aaaatatagc tttcggaaga attaagtacc caccatatca tttatgtatt tgtgtatgtt 9780
ttacgggaga tcaaaccact ctcgtggtge cgeatccgta ctegettgac ttggaagaaa 9840

tatcacaagc actaaagtat atcagggcat cccaggattg ggtactgtat cctaggtttg 9900
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cagttgcaga aattagcatc tagtgtcaca ggtaaaagaa tttcaggacc aggtttaaac 9960
tttattttaa atatttttat acttaggtct ctttttcctg cctctcccca aagaagagee 10020
actggcctta gttgtttgag cttactgctt atattataga gtgtaaatag gtaactagag 10080
actaaaattt tattaaccag catgtttggt atatttaaag cagtgactga gtgtgtttga 10140
gtgagtggct gagtgcagtg tcttttgttt aaacacactg cctegtgtet ttgtagetga 10200
ttcagagagt ttgaattgtg gggtgggaga ctaacttcag ctccaggetg cagtaatgtg 10260
ttggtagtta cacttgaggc atttttttgt tgttgttaat taactctata gtctcaaact 10320
atttttgcaa atatatcatt tttcctaatt ggttcttgac gtgecagtgga ctggetctgt 10380
gaatgattgg cagggtctta gttttgcgag agtatttcct tctaagaatt attgtgatct 10440
gcagaaacag ccatttgatt caaaaatcat gtagaaaagg agtaggagaa gcaaaacgtt 10500
tcatttttgg gccttaacca tttgaaatgt ttggacttta aacataaage catggagttt 10560
ataaagccaa gtaaccattt gatatggata ataatatcta ctctagagag agtatatata 10620
tgcacattga tttttaatgc tgttaagata cttttgtaaa actgtaggaa caagagtaat 10680
tagaccaaat tgaagcttag gggacagtaa agtggttgct ttccatttag ggtaaccatg 10740
catgtggtta gtcctetect cctgagatte agaaccagtt gactgtcece ttaggtgtat 10800
aaggagaaaa gttgacatgt ctgggacctc tgacatgtgt acacatgctt gcacacatge 10860
acacacagtg aatgttttaa gttatacaaa cataagacct taagatgcaa agagccagaa 10920
tattctaaag aggtgatgaa cagagggggt ggaaactgea tcacagatgt tttccaaggg 10980
ccagggtgga atctgagete tagtgtctga ctttgagatg cattatattt ttaacacata 11040
aatgagggga tccatatcac attctttctt gtggaccacc aaattgaagg ctttettgta 11100
attcacaagc agcagctctc cagcatctct cegtagectg ggtgaagtec cagaagetgg 11160
tgtgcatcat tttccaaggt ggcagagetg cttgetetge agatcattec tttgagagag 11220
gagtacaagt gaagaaacaa ggaggcactt cctgtaggag cactgatgtg ccttgtccac 11280
actcccctct gagcetttact ggtaagagag ctccgactga acatgetgag cagttgagca 11340
cttttccatc agcaacaaca gcgaggatgg aaatggaaag gaaccgaact aaaatgeatt 11400
tccctttgea gggeagagag ctaagetctt aggaatagtg ttatagaaat aagcacccta 11460
acttcaattc ctgaaaatgt tggttaatgg agagaatttt ggagtttcac ttaatatttt 11520
cccatcggtc gecataaata agtcttcagg cgcetcctaga agagtcccag cccaaggetc 11580
gattaaggac cacactgcag gtctgaggcet cactgetetg agtectgaac accagagece 11640
tgcagagagt ggtgataaca catcatctct gcaaagagga acctctccee cggeecgecac 11700

ttcactcagg cttctactga gecagcaagga cagectgggt ttcaaatgec acttccectg 11760
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ctttagggat ccaggtgtcc tgatagegtg accetgetga ggcaaggtat caactcecgag 11820
agtgactgag tcactgagcg tggcacatga acaaacgtca tgacaaagat tctetgagtg 11880
aagttaacac cacgtatttt acctttgcaa aaaacaaact ggcaccctga gttctaacta 11940
cggacggacg atatctttge ctccacacce agattcetgg aaatggetaa cgtttecttt 12000
ctaggggaag ggtcgaggaa tactcaagtg ctagettage agctttgttc agtccagatc 12060
agagctgtta ggtaaaggcec taaccacctc cctgeagtct cttatatcte aagcetttagg 12120
aacccatttc taaatgtaca ctagcggaga atttatattg tcagecttga ttaccatagg 12180
acaggcagaa aggcgataat ttgtatcttt taatataaaa gaagctttta acttttccag 12240
cctattataa taactgagtt atattcactg tggctcaaac taattggcat tgtggaacat 12300
ttctttacct tcaaagtttt ctccaccaat catttcagtt ctattgecagt cetggtgeca 12360
tatgtcccct geaaattgtg aaagtaatta gtgacaaaat agcagcectge tecttttcaa 12420
tggcgaaact gtcggeatta geagttttgg gtaagetgge ggtactataa cacgtactgg 12480
aaacctgttc ctcatcacca cctaccagat tctggaaatg ccgtcttcta gaaaacgatg 12540
gegtttgtgg tgotcttett ttgaaaggaa cagtaatttg tgtggatatt gttaaagtgt 12600
ttaaagaata ttttgacaat taagtttaca ttttacaatt gctttatttt ttattaaaat 12660
agttgtatat aaatattacc ctatttcact gttgttcaag taaatctaaa ccttgtagac 12720
aagtgagtca tctgatatgt atagaagetg tgatatatag agtacattta ttgtgtaaat 12780
gtttatgaat ataattgttc ctgtgttttt ataagttggg gatattttgt tgttttacgg 12840
caacaaaatt tattgcattt aaatggtttt tatgtaatag aaatcacgca aaatagtgaa 12900
ggatttaaaa tatgtatatg atacatgtaa atgtacaaac tttagaaaga aataaatcca 12960
acaaatttca atca 12974

<210> 11

<211> 11747

<212> JJHK

<213> Homo sapiens

<400> 11
ctgggattat aggcacgaac caccgeatce agacctctea tetttaactg attgattttc 60

agaggacaat tctaggaaag actaaatgtt ttcacctttt caaaacaggt getgttaaga 120
gaaggaagat ggacggggag catgccagga tgttggeatt taggacatgg gaagttgtat 180
aaaggcagag acatttgttt gggtgaacaa tgcatctgea cattcccaga gtgttgeccaa 240
ggccaaatat gaatttttat ttggcagatce tgaagggaaa getccagata ctagtgatca 300

tggaggaagc actttactcc caccaaatgt cacaaatgaa tttccagaat atgggaccat 360

ggaggaaggt ggagaaggcc taagggctte tetggaattt gatggtgagg ctetgecatg 420
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ccacccacaa gagcageagg gtgtccagcec tettactgge tgecactctg ggetcgacag 480
tgttacagaa ggaccaaaag atgtcagaga ggecccctct caaagtcatc tcaaggaaca 540
aagtttacag cccattgact ctttgatttc agctctgaaa gccacagaag ccagaatcat 600
ttccggaaca ttacaggeta caaaggtact ggaccaagat getgtttcta gtttttcagt 660
tcagcaggte gaaaaagage tggacactge cagtcgtaaa acacagagag tcaacaaaac 720
gcteectget ggecaaaaaa atttaccaga aatacctett tcagetgaag taacaacgga 780
ggaaagtttt tatttgagca tccagaaaga tctcaccgeg ctgttaactg gagacactca 840
ggcagagatt tcccagataa tgaataatgg gaggaaaggg getgtetgtg tgcaggagee 900
atcttgtect ttggecteee tegggagcete ageagtgace tgecactetg caggeagtgt 960
tggtttcttg aaagagcaga ggtetgetet tgggagagag cacccagggg gatgtgatcg 1020
aagcagctcc atgggacgece caggecgggt caaacatgtg gaatttcaag gagtggaaat 1080
actgtggaca ggaggagaca agagagagac ccagcatcct atagattttg agacatcact 1140
gcaaagaaca gectctectg acagcaaaga gtcttccaaa gtgecacgee atctcatcte 1200
atcagctggt ttgtgtaatt caagtagttt aactgagaat gtttgggatg aatcctggaa 1260
agctccttca gagaggcectg geactagete ggggacattt tceectgtge gtettgatga 1320
gagtggagag gatgaagtct tcctacagga aaacaaacag catcttgaga agacacctaa 1380
accagagaga gacagggaaa ggatcagcga acaagaggag cacgttaagg gggaagatga 1440
agacatcctt gggectggat atacggagga ctccaccgac gtgtacaget cccagtttga 1500
aaccattttg gacaacactt ctttatacta cagtgcagag tccctggaga cattatactc 1560
agagcctgat agctatttta getttgaaat gccectcact ccaatgatac aacagegeat 1620
taaagaaggt ggtcagttct tggagaggac atcaggggga ggacatcagg atatcctgag 1680
tgtgtctgea gatggtggca tegtgatggg ctattctagt ggegteacca atgggetgaa 1740
tgatgccagce gactccatct acacgaaagg caccceggag attgetttet ggggaagcaa 1800
tgctgggete aaaacaacac ggctagaage tcattctgaa atggggagcea ctgaaatttt 1860
ggaaaaggag accccagaaa atctcagtaa tggtaccage ageaatgtgg aagcageccaa 1920
aaggttggcc aaacgccttt atcagetgga cagattcaaa agatcagatg ttgcaaaaca 1980
ccttggcaag aacaacgaat ttagcaaact agttgcagaa gaatatctga agttttttga 2040
ttttacagga atgacgctgg atcagtcact caggtatttc tttaaagcat tetetettgt 2100
gggagaaact caagaacgag agagagtttt aatacacttc tccaatagat atttttattg 2160
taacccagat accattgctt cacaagatgg agtccattgce cttacctgtg caataatget 2220

tcttaatacc gatctacatg gccacaatat tggaaagaag atgacctgtc aggagttcat 2280
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tgcaaatctg caaggggtaa atgagggtgt tgatttctce aaggatctge tgaaagetct 2340
gtacaactca atcaagaatg agaagcttga atgggcagta gatgatgaag agaaaaaaaa 2400
gtctcectca gaaagtactg aggagaaage taacggaaca catccaaaga ccatcagtcg 2460
tattggaagt actactaacc catttttgga cattcctcat gatccaaatg ctgetgtgta 2520
caaaagtgga ttcttggctc ggaaaattca tgcagatatg gatggaaaga agactccaag 2580
aggaaaacga ggatggaaaa ccttttatge tgtactgaag ggaacagttc tttacttgeca 2640
aaaggatgaa tacaagccag aaaaggcctt gtctgaagag gacttgaaaa acgetgtgag 2700
tgtgecaccac geattggeat ccaaggecac ggactatgag aagaaaccaa acgtgtttaa 2760
acttaaaact gccgactgga gggtcttgct ttttcaaact cagageccag aggaaatgca 2820
agggtggata aacaaaatca attgtgtggce agetgtattt tctgcaccac catttccage 2880
agcaatcggc tctcagaaga agtttagccg cceacttetg cctgecacta caacaaaact 2940
gtctcaggag gagcaactga agtcacatga aagtaagetg aagcagatca ccaccgaget 3000
ggecgageac cgetcatate cccccgacaa gaaggtcaaa gecaaggacg tegatgagta 3060
caaactgaaa gaccactatc tggagtttga gaaaacccge tatgaaatgt atgtcagcat 3120
tctcaaggaa ggaggcaaag agetactgag taacgatgaa agegaggetg caggactgaa 3180
gaagtcgceac tcgagtectt cgetgaacce ggatacttct ccaatcactg ccaaagtcaa 3240
gcgtaacgtg tcagagagga aggatcaccg acctgaaaca ccaagcatta agcaaaaagt 3300
tacttagagt ccatctgcgg ccaggaagtg ctggtcatgg agcaaaatag ggtttttcaa 3360
gatctttctg gtaatccgtg aatatattta aaaaaaaaaa gtctgtgaca aaacggtgea 3420
ttagtaattt tttctattgt atatttttgt tagtttctgt acagattgtc tttgetettg 3480

atttcttttg ctttgatgat ttttgcaact tgatagctaa tgcacctttt ctgtgaggag 3540
gaggggatcg tgatttcaga atgaattatg tatcccttct cttttggttt tetcttgttt 3600
gcagtetget cagttgtttt atgtattctc atatcaactg ttaaactttt ttttaaggtt 3660
aaagaattta atccattgtg aaacacttaa ctggacaaac tgtagtttta gtaaattcta 3720
gctggagtta atatacgcect ttatatgtga aatcttgeec agtcacagag gtagaattga 3780
gcactcacag atgctccagt aagaatcaca gtgetgggaa tctagttget ccaatatgag 3840
gcagcttcat gtgcagetta geacttgttg ttgagatcgg accetgetgg aageagggaa 3900
aagaagcgtg aagatcgtag gattgagaac ttagggaagc acattagett gettgaagtg 3960
ctgattccat ttcagccaag caagggaaag aggaagtgga gteattttge ctttgaagge 4020
tgaggaaaga ttgataccca gttaattttg tttgctaaag gatgggggca ataatcggec 4080

cttgaggagc tgcageagta ggeatgtgct cagtetgeag gaattgttac ctcactccca 4140
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cagggtctag actagaaatc catcatctct atcgttgata tccttccatc caggaataga 4200
tttttcttac tctacatatg tgtgtgtgcg tgcgtgtgte tgegtgtgte ggcatggget 4260
tgtgtcetgg ttgtgatatt gaggtcttee ttcctaacaa attaatacta aaatgaaaca 4320
gettttcttg tgtecttaag acaaaataag gaaggaaaac gtagetgeag ttgtccacga 4380
tggatattgg ttctttaaaa tatatctgaa agtagtagtc agaatgaatt atggttggaa 4440
aactgaggaa tcttctggtt gcaggtgcaa agtgactttg tttattettg tctcagtcte 4500
cttgatagce acttcactct getactacte aactttctee taaaaatact tcatctattt 4560
tcagtccttt ctttctgtct actcaaaatg gttctattaa ctttgeagtc atgagettgt 4620
tccagttaca gtecctttga agttcagggt gataaacaga atattcttct gtagaggaag 4680
agaaaggagt gaaagtttag cccactgaga cctagagcett tgtgatttce taaccttgaa 4740
actctgtaat ccctaaagtt aaaatctccg caagtggeac aacttcagaa ctaatagtat 4800
cactttgatt tttctttttc ctcccttaga aagtttctct agttctatag tttatttgtt 4860
gaaggtacta tgaccaaaga atcagctgct ctacaggaat agcatggttc cagtgaatta 4920
gagaaaacct gctgtaaage catggtagtg tctaagtggt atgttattat gatgtactag 4980
catttattta cagaattatt tattaacgtt tacttccttc ccctctgtaa atgtccatga 5040
ctattgccca gagaaggcett accectetct agggttgeag ttgctttett tgtaataagt 5100
attttgccac acctgtaaaa aaaaaaacct cacttttaac tctctgectt gtttgggtaa 5160
aggcagtaac taagtttatg tttcagaact gcaaaacaaa caggatagtt accaatatgg 5220
cccatgtatc agattgattt ttgtagcctc tcactgaatc caacatatcc acaagcaagt 5280
tatctgtctt tctacctgat aatctaaatt atcaggatat ttgttttctg cctaaatgtt 5340
tatactaagc cgaggggaga gaggtaccta gaccatgtca tctacaaget tcagtaacta 5400
aagaaaaagg aacttccctg agtggcettga atgtgtttge ccacagteta tatctatgta 5460
tatagaatgt ctgtatgtat tttacttatt taatatacat tgaatggtac cttgctacag 5520
tatttctgac atttagagta gtgttgaaat actcggcetag catcagcacc actatagcac 5580
tgtccgtgte atatgagtea ctaatattaa ctccagggac ttctggatag getaatagat 5640
cattggatac gaagggctct tttgaagett cagtatacca tgtttgcata gtttatcttt 5700
aaaaacaact ttaaaggttc ttttgtgage caggatctca gactgecgta geatgatget 5760
gtccatcttt agcgeatggg ctgagaacac ctettceetg aggettetga aggttgetgt 5820
ctgtcatgag tgcatgaagg aggccaagag tttatgctat gggaggaaac agtcactgat 5880
ttgcctagat tetgagagte tggeccatag ccaaccacat tttectttgg gataatttat 5940

ttcetgtgge atctagecag aagaaattga ggatgtttee tttcacaget getccaagee 6000
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tgttgeecaa ttcacggtac aagggageac cectteectt tectctgaag gtacgecace 6060
cacctcegte geceacctea gegeececagga gecttgggac ttectteeat atgataaate 6120
attcttcttc acgtcaatac acttcatatt aatttctagt acagaaaatc ttgacagcta 6180
tcagaatgcc ttggtcatag tgttgttgca aaattgacca tacaggtgge ccatgtataa 6240
aatctgaatt ttaggggttt gtccccacct cgeatgetgg cttttacagg gaggtgtctg 6300
ggattcctea ttagcaatca aaacttaatt actgggatge agagtcctta ctttatcgec 6360
agcccgtagg catttctgaa gtgeactttt ttgaaacatc attttgetaa ctctcagecag 6420
tgtctaatta aactgagcaa tacttttgtg aattttaatt aatctcagca aaaccatgat 6480
gggagagagt cctctgatgg aaatgtagte cetggattat gtgtaacctt tttattectc 6540
ttagatgcag aggatagaaa geattttttg gtgcagtggt cttgtggcaa acacaagace 6600
ctctatgcgt ctccaactgt tatcctaate tagaaaatga ggactggecc ctgggcaaaa 6660
gtgacatgag gaatttactc tggaagagga aaatctgggt ggctttccaa ggetaagata 6720
ggtttgtatt tcaccetgtg geccaagetac agaacttetg agattgtgga agaatttttg 6780
caaccagcag ggaaagaggc ctcttactge ctaaacacaa agttacactg agcettttcta 6840
ctgtcctttg cctattgete cctetatcat gtaaagatet gggaaggatg agaggeaggg 6900
cctgcettgte atgagetgea ctettttctt tttaactaat cattgacaat tggaagaaaa 6960
ttgacgttaa agaagtttct ccattgtctt actaacaaaa ccttttgggt ttcattaatt 7020
gtccttgaaa ttgagttect ttggcatttt tccttgeagt catcagttaa geatgttgea 7080
tcctgaattc acagaagttt agetttgcag gtttgaatct ctgtaattta actccegtgg 7140
acttggtcga gttttcagca ggttgggagce cacctetctt catttcagea gtgagtcate 7200
ccttgacttt tcaaatgaca gaattttttc caattgtaaa attagcactg taaaacaaag 7260
aaccaaagtg gcatcctaag agttgttaaa cctgaagtct agtttatgag gaattgtcca 7320
agttggagtt taaatagtat ctgcttttgt ctcaaagcat ctaagttatt ctgacagaaa 7380
atggtaagtc agctttgcag geagatgegce ctetgggect cctaccttge tccacagett 7440
tctggecate ttgtctceca ggecatgeca ctgetetgee acatgtcage aaatttettt 7500
ccaccagtct tatagcatct tacatgatca aatcatcaca gaataacccc gtgatagatt 7560
attgatagca atagagaggg gctttgtcac tgatttttct ctcagattee ttttccatct 7620
ctcatccata aaggaaggac tgaaatccaa aggcattcte cttttgtace tacagtatcc 7680
agaacccacg tgggcagect tetgettatg acaataattg geccattgea tgcagagaga 7740
atgtcttcat agagagaatg tcattaaata cttgaatctg catgacagtt tgacttgaat 7800

gcaacagcag gaaaattttg caagttacat aattgtatat acagtaggtt ttcttaagtc 7860
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tettcggtte atcctttgta atttgtgtgt gtatctgtag tattgcagge ttttggagac 7920
tattcttaca ggcagtatgt cagtcatcaa agaaaatgct gtcacctgec attgttgtat 7980
ttgtgggtat ttatagttgt atgtatgtaa atgcatcagt gtgtagattg catatcagtg 8040
tatggtacat gtacatcaaa attatttttg tccttaatca gtgtgatatg aaaagcaagt 8100
acaacctcat aggactgatt atataatgaa gttgttgaga gtatatatag tggtattgtt 8160
ttattaaact taaactcaaa taatattttg attaaaattt ttaataagac tttatgctag 8220
aaaattcttt gagctttgaa tcaccagggce aaaaatgact ttcaactaac cttgtgaatc 8280
ttttgcagtg tactgtgtge aataccaagg geatagetcee ctgtaatttg ggaaatacag 8340
aaagaaaaga aaaaaaaaaa aaaaggcage ctgtgcagte ttagtaactt tagtattaag 8400
agcacttaaa gtcaaactga caattttggg cttattacaa aatgtgatgc tttaaagcac 8460
acgttcttta ttgttgttgt aattagtcca taaaaaatat agctttcgga agaattaagt 8520
acccaccata tcatttatgt atttgtgtat gttttacggg agatcaaacc actctcgtgg 8580
tgcegeatee gtactegcett gacttggaag aaatatcaca agcactaaag tatatcaggg 8640
catcccagga ttgggtactg tatcctaggt ttgeagttge agaaattage atctagtgtc 8700
acaggtaaaa gaatttcagg accaggttta aactttattt taaatatttt tatacttagg 8760
tetettttte ctgectctce ccaaagaaga gecactggece ttagttgttt gagettactg 8820
cttatattat agagtgtaaa taggtaacta gagactaaaa ttttattaac cagcatgttt 8880
ggtatattta aagcagtgac tgagtgtgtt tgagtgagte getgagtgea gtgtettttg 8940
tttaaacaca ctgectegtg tetttgtage tgattcagag agtttgaatt gtggggtegg 9000
agactaactt cagctccagg ctgcagtaat gtgttggtag ttacacttga ggcatttttt 9060
tgttgttgtt aattaactct atagtctcaa actatttttg caaatatatc atttttccta 9120
attggttctt gacgtgcagt ggactggctc tgtgaatgat tggcagggte ttagttttge 9180
gagagtattt ccttctaaga attattgtga tctgcagaaa cagccatttg attcaaaaat 9240
catgtagaaa aggagtagga gaagcaaaac gtttcatttt tgggccttaa ccatttgaaa 9300
tgtttggact ttaaacataa agccatggag tttataaagc caagtaacca tttgatatgg 9360
ataataatat ctactctaga gagagtatat atatgcacat tgatttttaa tgctgttaag 9420
atacttttgt aaaactgtag gaacaagagt aattagacca aattgaagct taggggacag 9480
taaagtggtt getttccatt tagggtaace atgeatgtgg ttagtcetet cctectgaga 9540
ttcagaacca gttgactgtc cccttaggtg tataaggaga aaagttgaca tgtetgggac 9600
ctctgacatg tgtacacatg cttgcacaca tgcacacaca gtgaatgttt taagttatac 9660

aaacataaga ccttaagatg caaagagcca gaatattcta aagaggtgat gaacagaggg 9720
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ggtggaaact gcatcacaga tgttttccaa gggecagggt ggaatctgag ctetagtgtc 9780
tgactttgag atgcattata tttttaacac ataaatgagg ggatccatat cacattcttt 9840
cttgtggacc accaaattga aggctttctt gtaattcaca agcagcagct ctccagecatc 9900
tcteegtage ctgggtgaag tcccagaage tggtgtgcat cattttccaa ggtggeagag 9960
ctgettgete tgcagatcat teetttgaga gaggagtaca agtgaagaaa caaggaggea 10020
cttcctgtag gagcactgat gtgecttgte cacactccee tctgagettt actggtaaga 10080
gagctecgac tgaacatget gageagttga geacttttce atcagcaaca acagegagga 10140
tggaaatgga aaggaaccga actaaaatge atttcccttt gcagggeaga gagcetaaget 10200
cttaggaata gtgttataga aataagcacc ctaacttcaa ttcctgaaaa tgttggttaa 10260
tggagagaat tttggagttt cacttaatat tttcccatcg gtcgecataa ataagtcttc 10320
aggcgctcct agaagagtce cagcccaagg ctegattaag gaccacactg caggtctgag 10380
gctcactgcet ctgagtcctg aacaccagag ccctgecagag agtggtgata acacatcatc 10440
tctgcaaaga ggaacctcte ccceggecege cacttcacte aggcttctac tgagecageaa 10500
ggacagcctg ggtttcaaat geeacttcee ctgetttagg gatccaggtg tectgatage 10560
gtgaccctge tgaggcaagg tatcaactcc gagagtgact gagtcactga gegtggecaca 10620
tgaacaaacg tcatgacaaa gattctctga gtgaagttaa caccacgtat tttacctttg 10680
caaaaaacaa actggcaccc tgagttctaa ctacggacgg acgatatctt tgectccaca 10740
cccagattce tggaaatgge taacgtttce tttctagggg aagggtcgag gaatactcaa 10800
gtgctagett agcagcetttg ttcagtccag atcagagetg ttaggtaaag gectaaccac 10860
ctcectgeag tetcttatat ctcaagcettt aggaacccat ttctaaatgt acactagegg 10920
agaatttata ttgtcagcct tgattaccat aggacaggea gaaaggcegat aatttgtatc 10980
ttttaatata aaagaagctt ttaacttttc cagcctatta taataactga gttatattca 11040
ctgtggctca aactaattgg cattgtggaa catttcttta ccttcaaagt tttctccacc 11100
aatcatttca gttctattge agtcctggtg ccatatgtce cctgeaaatt gtgaaagtaa 11160
ttagtgacaa aatagcagcc tgetectttt caatggegaa actgteggea ttageagttt 11220
tgggtaagcet ggeggtacta taacacgtac tggaaacctg ttcctcatca ccacctacca 11280
gattctggaa atgecgtctt ctagaaaacg atggegtttg tggtggtett cttttgaaag 11340
gaacagtaat ttgtgtggat attgttaaag tgtttaaaga atattttgac aattaagttt 11400
acattttaca attgctttat tttttattaa aatagttgta tataaatatt accctatttc 11460
actgttgttc aagtaaatct aaaccttgta gacaagtgag tcatctgata tgtatagaag 11520

ctgtgatata tagagtacat ttattgtgta aatgtttatg aatataattg ttcctgtgtt 11580
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tttataagtt ggggatattt tgttgtttta cggecaacaaa atttattgea tttaaatggt 11640
ttttatgtaa tagaaatcac gcaaaatagt gaaggattta aaatatgtat atgatacatg 11700
taaatgtaca aactttagaa agaaataaat ccaacaaatt tcaatca 11747
<210> 12

<211> 11961

<212> JJHK

<213> Homo sapiens

<400> 12
agatgacagc cccacctctg atgtcaccca ggatggtaca atcctcteca agectttget 60

gggcttectg ctgetgeact gggggacatg gttacattaa agetaactce cgteatctca 120
attatctcct tggaagtagt tttcacaaat ataaaaacge cctacggtgg ctgttttcgg 180
taagctacca aggtagagag cggcagaggce agacagggag agcaaacggg agaacagget 240
gettcegect ttgtgagagg gactgaggea geagetecte teggeteggg tteccaagtge 300
tcaaagtgct tccatttcca tcaccgtgtg cagtgecaggg caaaaggggec tgeccaggaaa 360
tctgaaacta atttgcttce agttgactag aacagcatat tttgaattag cttgettett 420
tttaagctaa cttttctcaa gegttaaact gatgaactgg geattttcta tgatcaatgg 480
gtaactgcetg gagcetacagt aatctctgtg atcatggagg aageacttta ctcccaccaa 540
atgtcacaaa tgaatttcca gaatatggga ccatggagga aggtggagaa ggectaaggg 600
cttctetgga atttgatggt gaggctetge catgeccacce acaagageag cagggtgtce 660
agcctcttac tggetgecac tetgggeteg acagtgttac agaaggacca aaagatgtca 720
gagaggcccc ctctcaaagt catctcaagg aacaaagttt acageccatt gactctttga 780
tttcagctct gaaageccaca gaagecagaa teatttccgg aacattacag getacaaagg 840
tactggacca agatgctgtt tctagttttt cagttcagea ggtggaaaaa gagetggaca 900
ctgccagtcg taaaacacag agagtcaaca aaacgetcee tgetggecaa aaaaatttac 960
cagaaatacc tctttcagct gaagtaacaa cggaggaaag tttttatttg agcatccaga 1020
aagatctcac cgegctgtta actggagaca ctcaggeaga gatttcccag ataatgaata 1080
atgggaggaa aggggctgtc tgtgtgcagg agecatcttg tectttggee teecteggga 1140
gctcageagt gacctgecac tetgeaggea gtgttggttt cttgaaagag cagaggtetg 1200
ctcttgggag agagcaccca gggggatgtg atcgaageag ctecatggga cgeccaggee 1260
gggtcaaaca tgtggaattt caaggagtge aaatactgtg gacaggagga gacaagagag 1320
agacccagca tcctatagat tttgagacat cactgcaaag aacagcectct cctgacagca 1380

aagagtcttc caaagtgcca cgecatctea tctcatcage tggtttgtgt aattcaagta 1440
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gtttaactga gaatgtttgg gatgaatcct ggaaagetee ttcagagagg cetggeacta 1500
gctcggggac attttceect gtgegtettg atgagagtgg agaggatgaa gtettcctac 1560
aggaaaacaa acagcatctt gagaagacac ctaaaccaga gagagacagg gaaaggatca 1620
gcgaacaaga ggageacgtt aagggggaag atgaagacat ccttgggect ggatatacgg 1680
aggactccac cgacgtgtac agetcccagt ttgaaaccat tttggacaac acttctttat 1740
actacagtgc agagtccctg gagacattat actcagagcee tgatagetat tttagetttg 1800
aaatgcccct cactccaatg atacaacage geattaaaga aggtggtcag ttettggaga 1860
ggacatcagg gggaggacat caggatatce tgagtgtgte tgecagatggt ggeategtga 1920
tgggctatte tagtggegte accaatggge tgaatgatge cagegactec atctacacga 1980
aaggcaccce ggagattgct ttctggggaa geaatgetgg ggtgaaaaca acacggetag 2040
aagctcattc tgaaatgggg agcactgaaa ttttggaaaa ggagacccca gaaaatctca 2100
gtaatggtac cagcagcaat gtggaagcag ccaaaaggtt ggccaaacge ctttatcage 2160
tggacagatt caaaagatca gatgttgcaa aacaccttgg caagaacaac gaatttagca 2220
aactagttgc agaagaatat ctgaagtttt ttgattttac aggaatgacg ctggatcagt 2280
cactcaggta tttctttaaa gcattctcte ttgtgggaga aactcaagaa cgagagagag 2340
ttttaataca cttctccaat agatattttt attgtaaccc agataccatt gettcacaag 2400
atggagtcca ttgccttace tgtgcaataa tgcttcttaa taccgatcta catggecaca 2460
atattggaaa gaagatgacc tgtcaggagt tcattgcaaa tctgcaaggg gtaaatgagg 2520
gtgttgattt ctccaaggat ctgctgaaag ctetgtacaa ctcaatcaag aatgagaage 2580
ttgaatgggce agtagatgat gaagagaaaa aaaagtctce ctcagaaagt actgaggaga 2640
aagctaacgg aacacatcca aagaccatca gtcgtattgg aagtactact aacccatttt 2700
tggacattcc tcatgatcca aatgctgetg tgtacaaaag tggattcttg getcggaaaa 2760
ttcatgcaga tatggatgga aagaagactc caagaggaaa acgaggatgg aaaacctttt 2820
atgctgtact gaagggaaca gttctttact tgcaaaagga tgaatacaag ccagaaaagg 2880
ccttgtctga agaggacttg aaaaacgetg tgagtgtgea ccacgceattg geatccaagg 2940
ccacggacta tgagaagaaa ccaaacgtgt ttaaacttaa aactgccgac tggagggtct 3000
tgctttttca aactcagage ccagaggaaa tgcaagggtg gataaacaaa atcaattgtg 3060
tggcagcetgt attttctgea ccaccatttc cagcagceaat cggetetcag aagaagttta 3120
gcegeccact tetgeectgee actacaacaa aactgtctca ggaggageaa ctgaagtcac 3180
atgaaagtaa gctgaagcag atcaccaccg agetggecga geaccgetea tatccceceeg 3240

acaagaaggt caaagccaag gacgtcgatg agtacaaact gaaagaccac tatctggagt 3300
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ttgagaaaac ccgctatgaa atgtatgtca gcattctcaa ggaaggaggce aaagagetac 3360
tgagtaacga tgaaagcgag getgeaggac tgaagaagtc geactcgagt cettcgetga 3420
acccggatac ttctccaatc actgccaaag tcaagegtaa cgtgtcagag aggaaggatc 3480
accgacctga aacaccaagc attaagcaaa aagttactta gagtccatct gcggecagga 3540
agtgctggte atggagcaaa atagggtttt tcaagatctt tctggtaate cgtgaatata 3600
tttaaaaaaa aaaagtctgt gacaaaacgg tgcattagta attttttcta ttgtatattt 3660
ttgttagttt ctgtacagat tgtctttgct cttgatttct tttgctttga tgatttttge 3720
aacttgatag ctaatgcacc ttttctgtga ggaggagggg atcgtgattt cagaatgaat 3780
tatgtatccc ttetcttttg gttttetett gtttgeagte tgetcagttg ttttatgtat 3840
tctcatatca actgttaaac ttttttttaa ggttaaagaa tttaatccat tgtgaaacac 3900
ttaactggac aaactgtagt tttagtaaat tctagctgga gttaatatac gectttatat 3960
gtgaaatctt gcccagtcac agaggtagaa ttgageactc acagatgete cagtaagaat 4020
cacagtgctg ggaatctagt tgctccaata tgaggcagct tcatgtgeag cttagcactt 4080
gttgttgaga tcggaccctg ctggaageag ggaaaagaag cgtgaagate gtaggattga 4140
gaacttaggg aagcacatta gettgettga agtgctgatt ccatttcage caagcaaggg 4200
aaagaggaag tggagtcatt ttgectttga aggctgagga aagattgata cccagttaat 4260
tttgtttgcet aaaggatgge ggcaataate ggeccttgag gagetgeage agtaggeatg 4320
tgctcagtet gecaggaattg ttacctcact cccacagggt ctagactaga aatccatcat 4380
ctctatcgtt gatatccttc catccaggaa tagatttttc ttactctaca tatgtgtgtg 4440
tgegtgegtg tgtgtgegtg tgtgggcatg gggttgtgte ctggttgtga tattgaggte 4500
ttccttecta acaaattaat actaaaatga aacagctttt cttgtgtect taagacaaaa 4560
taaggaagga aaacgtagct geagttgtce acgatggata ttggttcttt aaaatatatc 4620
tgaaagtagt agtcagaatg aattatggtt ggaaaactga ggaatcttct ggttgcaggt 4680
gcaaagtgac tttgtttatt cttgtctcag tctcettgat agecacttca ctetgetact 4740
actcaacttt ctcctaaaaa tacttcatct attttcagtc ctttctttct gtctactcaa 4800
aatggttcta ttaactttgc agtcatgage ttgttccagt tacagtccct ttgaagttca 4860
gggtgataaa cagaatattc ttctgtagag gaagagaaag gagtgaaagt ttagcccact 4920
gagacctaga getttgtgat ttcctaacct tgaaactcetg taatccctaa agttaaaatc 4980
tccgcaagtg geacaacttc agaactaata gtatcacttt gatttttett tttcctcect 5040
tagaaagttt ctctagttct atagtttatt tgttgaaggt actatgacca aagaatcage 5100

tgetctacag gaatagceatg gttccagtga attagagaaa acctgetgta aagecatggt 5160
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agtgtctaag tggtatgtta ttatgatgta ctagcattta tttacagaat tatttattaa 5220
cgtttacttc cttcceetet gtaaatgtce atgactattg cccagagaag gettacceet 5280
ctctagggtt gcagttgctt tetttgtaat aagtattttg ccacacctgt aaaaaaaaaa 5340
acctcacttt taactctctg ccttgtttgg gtaaaggceag taactaagtt tatgtttcag 5400
aactgcaaaa caaacaggat agttaccaat atggcccatg tatcagattg atttttgtag 5460
cctctecactg aatccaacat atccacaagce aagttatetg tetttctace tgataatcta 5520
aattatcagg atatttgttt tctgcctaaa tgtttatact aagccgaggg gagagaggta 5580
cctagaccat gtcatctaca agcttcagta actaaagaaa aaggaacttc cctgagtgge 5640
ttgaatgtgt ttgcccacag tctatatcta tgtatataga atgtctgtat gtattttact 5700
tatttaatat acattgaatg gtaccttgct acagtatttc tgacatttag agtagtgttg 5760
aaatactcgg ctagcatcag caccactata gcactgtceg tgtcatatga gtcactaata 5820
ttaactccag ggacttctgg ataggctaat agatcattgg atacgaaggg ctcttttgaa 5880
gcttcagtat accatgtttg catagtttat ctttaaaaac aactttaaag gttcttttgt 5940
gagccaggat ctcagactgce cgtagcatga tgetgtccat ctttagegea tgggetgaga 6000
acacctcttc cctgaggcett ctgaaggttg ctgtctgtca tgagtgeatg aaggaggeca 6060
agagtttatg ctatgggagg aaacagtcac tgatttgect agattctgag agtctggeee 6120
atagccaacc acattttcct ttgggataat ttatttcctg tggeatctag ccagaagaaa 6180
ttgaggatgt ttcctttcac agetgetcea agectgttge ccaattcacg gtacaaggga 6240
gcacccctte cctttectet gaaggtacge cacccaccte cgtegeccac ctcagegeee 6300
aggagccttg ggacttcctt ccatatgata aatcattctt cttcacgtca atacacttca 6360
tattaatttc tagtacagaa aatcttgaca gctatcagaa tgccttggtc atagtgttgt 6420
tgcaaaattg accatacagg tggceccatgt ataaaatctg aattttaggg gtttgtcccc 6480
acctcgcatg ctggctttta cagggaggtg tctgggatte ctcattagea atcaaaactt 6540
aattactggg atgcagagtc cttactttat cgccagecceg taggcatttc tgaagtgcac 6600
ttttttgaaa catcattttg ctaactctca gecagtgtcta attaaactga gcaatacttt 6660
tgtgaatttt aattaatctc agcaaaacca tgatgggaga gagtcctctg atggaaatgt 6720
agtccctgga ttatgtgtaa cctttttatt cctettagat gcagaggata gaaageattt 6780
tttggtgcag tggtettgtg gcaaacacaa gaccctctat gegtetecaa ctgttatect 6840
aatctagaaa atgaggactg gcceetggge aaaagtgaca tgaggaattt actctggaag 6900
aggaaaatct gggtggcttt ccaaggcetaa gataggtttg tatttcacce tgtggeccaag 6960

ctacagaact tctgagattg tggaagaatt tttgcaacca gcagggaaag aggectctta 7020
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ctgcctaaac acaaagttac actgagcttt tctactgtce tttgectatt geteectcta 7080
tcatgtaaag atctgggaag gatgagagge agggectgct tgtcatgage tgeactettt 7140
tctttttaac taatcattga caattggaag aaaattgacg ttaaagaagt ttctccattg 7200
tcttactaac aaaacctttt gggtttcatt aattgtcctt gaaattgagt teetttggea 7260
tttttecttg cagtcatcag ttaagcatgt tgcatcctga attcacagaa gtttagettt 7320
gcaggtttga atctctgtaa tttaactcce gtggacttgg tcgagttttc agcaggttgg 7380
gagccacctc tcttcatttc agcagtgagt catcecttga cttttcaaat gacagaattt 7440
tttccaattg taaaattage actgtaaaac aaagaaccaa agtggcatec taagagttgt 7500
taaacctgaa gtctagttta tgaggaattg tccaagttgg agtttaaata gtatctgett 7560
ttgtctcaaa geatctaagt tattctgaca gaaaatggta agtcagettt gcaggeagat 7620
gegectetgg gectectace ttgetcecaca getttetgge catettgtet cccaggecat 7680
gccactgcete tgecacatgt cageaaattt ctttccacca gtettatage atcttacatg 7740
atcaaatcat cacagaataa ccccgtgata gattattgat agcaatagag aggggctttg 7800
tcactgattt ttctctcaga ttecttttec atctctcate cataaaggaa ggactgaaat 7860
ccaaaggcat tctcettttg tacctacagt atccagaacc cacgtgggea gecttetget 7920
tatgacaata attggcccat tgcatgcaga gagaatgtct tcatagagag aatgtcatta 7980
aatacttgaa tctgcatgac agtttgactt gaatgcaaca gcaggaaaat tttgcaagtt 8040
acataattgt atatacagta ggttttctta agtctcttcg gttcatcctt tgtaatttgt 8100
gtgtgtatct gtagtattge aggcttttgg agactattct tacaggcagt atgtcagtca 8160
tcaaagaaaa tgctgtcacc tgccattgtt gtatttgtgg gtatttatag ttgtatgtat 8220
gtaaatgcat cagtgtgtag attgcatatc agtgtatggt acatgtacat caaaattatt 8280
tttgtcctta atcagtgtga tatgaaaage aagtacaacc tcataggact gattatataa 8340
tgaagttgtt gagagtatat atagtggtat tgttttatta aacttaaact caaataatat 8400
tttgattaaa atttttaata agactttatg ctagaaaatt ctttgagctt tgaatcacca 8460
gggcaaaaat gactttcaac taaccttgtg aatcttttge agtgtactgt gtgecaatace 8520
aagggcatag ctccetgtaa tttgggaaat acagaaagaa aagaaaaaaa aaaaaaaagg 8580
cagcctgtge agtcttagta actttagtat taagagcact taaagtcaaa ctgacaattt 8640
tgggcttatt acaaaatgtg atgctttaaa gecacacgttc tttattgttg ttgtaattag 8700
tccataaaaa atatagcttt cggaagaatt aagtacccac catatcattt atgtatttgt 8760
gtatgtttta cgggagatca aaccactctc gtggtgecge atccgtacte gettgacttg 8820

gaagaaatat cacaagcact aaagtatatc agggcatccce aggattgggt actgtatcct 8880
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aggtttgcag ttgcagaaat tagcatctag tgtcacaggt aaaagaattt caggaccagg 8940
tttaaacttt attttaaata tttttatact taggtctctt tttcctgect ctccccaaag 9000
aagagccact ggcecttagtt gtttgagcett actgettata ttatagagtg taaataggta 9060
actagagact aaaattttat taaccagcat gtttggtata tttaaagcag tgactgagtg 9120
tgtttgagtg agtggctgag tgcagtgtct tttgtttaaa cacactgect cgtgtctttg 9180
tagctgattc agagagtttg aattgtgggg tgggagacta acttcagete caggetgecag 9240
taatgtgttg gtagttacac ttgaggcatt tttttgttgt tgttaattaa ctctatagtc 9300
tcaaactatt tttgcaaata tatcattttt cctaattggt tcttgacgtg cagtggactg 9360
gctctgtgaa tgattggeag ggtcttagtt ttgegagagt atttccttct aagaattatt 9420
gtgatctgeca gaaacagcca tttgattcaa aaatcatgta gaaaaggagt aggagaagca 9480
aaacgtttca tttttgggcce ttaaccattt gaaatgtttg gactttaaac ataaagccat 9540
ggagtttata aagccaagta accatttgat atggataata atatctactc tagagagagt 9600
atatatatgc acattgattt ttaatgctgt taagatactt ttgtaaaact gtaggaacaa 9660
gagtaattag accaaattga agcttagggg acagtaaagt ggttgcttte catttagggt 9720
aaccatgcat gtggttagtc ctctcctect gagattcaga accagttgac tgtceectta 9780
ggtgtataag gagaaaagtt gacatgtctg ggacctctga catgtgtaca catgettgca 9840
cacatgcaca cacagtgaat gttttaagtt atacaaacat aagaccttaa gatgcaaaga 9900
gccagaatat tctaaagagg tgatgaacag agggggtgga aactgeatca cagatgtttt 9960
ccaagggceca gggtggaate tgagetctag tgtetgactt tgagatgcat tatattttta 10020
acacataaat gaggggatcc atatcacatt ctttcttgtg gaccaccaaa ttgaaggett 10080
tettgtaatt cacaagcage agetctccag catetetceg tagectgggt gaagtcccag 10140
aagctggtgt geatcatttt ccaaggtgge agagetgctt getctgeaga teattecttt 10200
gagagaggag tacaagtgaa gaaacaagga ggcacttcct gtaggageac tgatgtgect 10260
tgtccacact cccctetgag ctttactggt aagagagetc cgactgaaca tgetgagecag 10320
ttgagcactt ttccatcagc aacaacagcg aggatggaaa tggaaaggaa ccgaactaaa 10380
atgcatttce ctttgcaggg cagagagceta agetcttagg aatagtgtta tagaaataag 10440
caccctaact tcaattcctg aaaatgttgg ttaatggaga gaattttgga gtttcactta 10500
atattttccc atcggtcgcec ataaataagt cttcaggege tcctagaaga gtcccagece 10560
aaggctcgat taaggaccac actgcaggte tgaggctcac tgetctgagt cctgaacace 10620
agagccctge agagagtggt gataacacat catctctgea aagaggaacc tetccceegg 10680

ccgeceactte actcaggcett ctactgagea gecaaggacag cctgggtttc aaatgecact 10740
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tceectgett tagggateca ggtgteetga tagegtgace ctgetgagge aaggtatcaa 10800
ctccgagagt gactgagtca ctgagegtgg cacatgaaca aacgtcatga caaagattct 10860
ctgagtgaag ttaacaccac gtattttacc tttgcaaaaa acaaactggce accctgagtt 10920
ctaactacgg acggacgata tctttgcctc cacacccaga ttcctggaaa tggetaacgt 10980
ttectttcta ggggaagggt cgaggaatac tcaagtgeta gettageage tttgttcagt 11040
ccagatcaga getgttaggt aaaggcctaa ccacctecct geagtctctt atatctcaag 11100
ctttaggaac ccatttctaa atgtacacta gcggagaatt tatattgtca gecttgatta 11160
ccataggaca ggcagaaagg cgataatttg tatcttttaa tataaaagaa gettttaact 11220
tttccagcct attataataa ctgagttata ttcactgtgg ctcaaactaa ttggeattgt 11280
ggaacatttc tttaccttca aagttttctc caccaatcat ttcagttcta ttgcagtect 11340
ggtgccatat gtccectgea aattgtgaaa gtaattagtg acaaaatage agectgetece 11400
ttttcaatgg cgaaactgtc ggcattagea gttttgggta agetggeggt actataacac 11460
gtactggaaa cctgttectc atcaccacct accagattct ggaaatgeceg tettctagaa 11520
aacgatggcg tttgtggtgg tcttcttttg aaaggaacag taatttgtgt ggatattgtt 11580
aaagtgttta aagaatattt tgacaattaa gtttacattt tacaattgct ttatttttta 11640
ttaaaatagt tgtatataaa tattacccta tttcactgtt gttcaagtaa atctaaacct 11700
tgtagacaag tgagtcatct gatatgtata gaagctgtga tatatagagt acatttattg 11760
tgtaaatgtt tatgaatata attgttcctg tgtttttata agttggggat attttgttgt 11820
tttacggcaa caaaatttat tgcatttaaa tggtttttat gtaatagaaa tcacgcaaaa 11880
tagtgaagga tttaaaatat gtatatgata catgtaaatg tacaaacttt agaaagaaat 11940
aaatccaaca aatttcaatc a 11961

<210> 13

<211> 4084

<212> JJHK

<213> Homo sapiens

<400> 13
ctcaaaaaga ttcctttcce cctaagaggt actgagecta tagaaatact ctgaatgtga 60

gtgagtcaac tgaattttaa ggetgtcggt ggaaccatgg ggctgagtea cgtctgecca 120
cagctgcetge tgttcgeate cctgggeact gaggectgaa actccaccct ggcagggace 180
agcccgacce ccctggagga aatggecggg cagtttcage agcageagat gaaaacttcc 240
ttcetettea tecagetgeg ggetecteca geetgeacte tcceegeccce gteteccageg 300
gcaaccccag ggggectgga ggagggacac agtttcccaa gtcccaggac aggectettg 360

gcaggetggg acctcaggeg cacacaggge tcagetgece ctectttgag getgetgcag 420
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aaggcaggcec ctgagacgga ggaatcaget getttcactt getctgetee aaaggaaaag 480
aaggaaggga ggaaaaaatc ccaggatccg gacgtaagea ggggtggtga ttgecagatce 540
ccacatcaca ggcattgeca ggeeectgec tccaagacac tgggetgget acagecectg 600
gecatggaggce ttcctagece agetcccate atgagtgatg aaagecageag tcectccatg 660
ggctggaage actggecagt cacttctgee acccaggate tgtggggcat ggaccceega 720
tgcagggatg ccttgggatg ctccecteca agggcetgtee tggtecacge tgcagatgga 780
gcggaaagga ctgtgetgag gagaggcgee gagacctgec aaatactcee caggagetgt 840
aaggaggcca caggtaccac agegeaggeg acaagggeat ggetctacag gtactgtcca 900
getgtgeaca ccageaaggg ctgeccagee cegectgeca ctetgeetet caaggecagag 960
acatttgttt gggtgaacaa tgcatctgea cattcccaga gtgttgecaa ggecaaatat 1020
gaatttttat ttggcagatc tgaagggaaa gctccagata ctagtgatca tggaggaage 1080
actttactcc caccaaatgt cacaaatgaa tttccagaat atgggaccat ggaggaaggt 1140
ggagaaggece taagggcttc tctggaattt gatggtgagg ctetgecatg ccacccacaa 1200
gagcagcagg gtgtccagece tettactgge tgccactetg ggetcgacag tgttacagaa 1260
ggaccaaaag atgtcagaga ggecccctct caaagtcate tcaaggaaca aagtttacag 1320
cccattgact ctttgatttc agctctgaaa gccacagaag ccagaatcat ttccggaaca 1380
ttacaggcta caaaggtact ggaccaagat getgtttcta gtttttcagt tcagcaggtg 1440
gaaaaagagc tggacactge cagtcgtaaa acacagagag tcaacaaaac getceetget 1500
ggccaaaaaa atttaccaga aatacctctt tcagetgaag taacaacgga ggaaagtttt 1560
tatttgagca tccagaaaga tctcaccgeg ctgttaactg gagacactca ggeagagatt 1620
tcccagataa tgaataatgg gaggaaaggg getgtetgtg tgecaggagec atettgtect 1680
ttggecteee tcgggagete ageagtgace tgecactetg caggeagtgt tggtttettg 1740
aaagagcaga ggtctgctct tgggagagag cacccagggg gatgtgatcg aagcagetce 1800
atgggacgcc caggeecgggt caaacatgtg gaatttcaag gagtggaaat actgtggaca 1860
ggaggagaca agagagagac ccagcatcct atagattttg agacatcact gcaaagaaca 1920
gcctetectg acagcaaaga gtettccaaa gtgecacgcee atctcatete atcagetggt 1980
ttgtgtaatt caagtagttt aactgagaat gtttgggatg aatcctggaa agetecttca 2040
gagaggcctg geactagete ggggacattt tccectgtge gtettgatga gagtggagag 2100
gatgaagtct tcctacagga aaacaaacag catcttgaga agacacctaa accagagaga 2160
gacagggaaa ggatcagcga acaagaggag cacgttaagg gggaagatga agacatcett 2220

gggcctggat atacggagga ctccaccgac gtgtacagcet cccagtttga aaccattttg 2280
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gacaacactt ctttatacta cagtgcagag tccctggaga cattatactc agagectgat 2340
agctatttta gctttgaaat gcccctcact ccaatgatac aacagecgeat taaagaaggt 2400
ggtcagttct tggagaggac atcaggggga ggacatcagg atatcctgag tgtgtetgca 2460
gatggtggca tegtgatggg ctattctagt ggegtcacca atgggcetgaa tgatgecage 2520
gactccatct acacgaaagg caccccggag attgetttct ggggaageaa tgetggggtg 2580
aaaacaacac ggctagaagc tcattctgaa atggggagea ctgaaatttt ggaaaaggag 2640
accccagaaa atctcagtaa tggtaccage agcaatgtgg aagcagccaa aaggttggee 2700
aaacgccttt atcagctgga cagattcaaa agatcagatg ttgcaaaaca ccttggcaag 2760
aacaacgaat ttagcaaact agttgcagaa gaatatctga agttttttga ttttacagga 2820
atgacgctgg atcagtcact caggtatttc tttaaagcat tctctettgt gggagaaact 2880
caagaacgag agagagtttt aatacacttc tccaatagat atttttattg taacccagat 2940
accattgctt cacaagatgg agtccattge cttacctgtg caataatgct tcttaatacc 3000
gatctacatg gccacaatat tggaaagaag atgacctgtc aggagttcat tgcaaatctg 3060
caaggggtaa atgagggtgt tgatttctcc aaggatctge tgaaacattt tcaaaagatt 3120
attcccaaag gactacacaa gaggaagaag cagacctcag tcagaaaaag gtctgaactt 3180
tttataaagg aaaagcctga actgaattct caaaaatact tgatctgagt tatattcgga 3240
gtatgtagtt gaaaatagga acttatgggt ggtatttaag tgtagctaaa aaaagagcat 3300
caactgttgc ctagagtagg tgagttcttt ccaagagaag gtcatggaaa cctggtagca 3360
acagtatcca tggaggaaga gggcttggat gectgtectg tgtaagtcgg agagectttt 3420
aagagaaaag ctaggtttgc aagcttttta agagaaaagc tttaaaggtt ctggcttaaa 3480
atatggaata ttgctgcttt tttcagtaaa gtaaatcaag ctgagttagg tgatgaaagg 3540
tgegtggegt gtttcegett ctgeecteee cgtggaggte tggeagecetg ctttegettt 3600
cgatcacgtg ctcatcatgg gcagaataat gatgetgcett ttggtgtggt tcagaccatg 3660
aatgaaaaat ggtgacgata atgagggtaa tatttgaagt aactgaagat ccacaaatca 3720
tgttcatgtg ttttcttaaa aaaaaaaaaa aattaccaaa aagaagtctg ttacaatgtt 3780
ttaacagaac agatgctgct taagagtaca aacagatttt taacccccaa aaaaagaaaa 3840
aaggaaaaaa gtttgagtgg tggtggttgt aatcattaag ggtactgtaa tggaatatta 3900
atgattccca gtgggaattt atattgaaat ttattttcaa tttgatcatg aagaagtget 3960
acagaatttc ctattcagat gcatccatag acgtttgaat gtttgtatgt ttggagcatt 4020
tttatgttat gttatgttat gttatgttat gttatgttat gttatgttat gttatgttga 4080

gaca 4084
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<210> 14

<211> 3150

<212> JHK

<213> Homo sapiens

<400> 14
catgactcaa aaagattcct ttccccctaa gaggtactga gectatagaa atactctgaa 60

tgtgagtgag tcaactgaat tttaaggetg tcggtggaac catggggctg agtcacgtct 120
geccecacagct getgetgtte geatcectgg geactgagge ctgaaactce acectggeag 180
ggaccagcecc gaccceectg gaggaaatgg cecgggeagtt tcageageag cagatgaaaa 240
cttecttect cttcatccag ctgegggete ctccagectg cactetecee geceegtete 300
cagcggcaac cccagggggc ctggaggagg gacacagttt cccaagteec aggacaggee 360
tettggeagg ctgggacctc aggegeacac agggetcage tgeeectect ttgaggetge 420
tgcagaagge aggecctgag acggaggaat cagetgcettt cacttgetct getccaaagg 480
aaaagaagga agggaggaaa aaatcccagg atccggacgt aagcaggggt gotgattgca 540
gatccccaca tcacaggceat tgecaggecc ctgectecaa gacactggge tggetacage 600
ccetggeatg gaggcttect ageccagcte ccatcatgag tgatgaaage ageagtecct 660
ccatgggcetg gaagceactgg ccagtcactt ctgecaccca ggatetgtgg ggcatggace 720
cccgatgecag ggatgecttg ggatgetcce ctccaaggge tgtectggte cacgetgcag 780
atggagcgga aaggactgtg ctgaggagag gegecgagac ctgecaaata ctcecccagga 840
gctgtaagga ggccacaggt accacagege aggegacaag ggeatggete tacaggtact 900
gtccagetgt geacaccage aagggetgee cageeccgec tgecactetg cetetcaagg 960
cagagacatt tgtttgggtg aacaatgcat ctgeacattc ccagagtgtt gccaaggeca 1020
aatatgaatt tttatttggc agatctgaag ggaaagctcc agatactagt gatcatggag 1080
gaagcacttt actcccacca aatgtcacaa atgaatttcc agaatatggg accatggagg 1140
aaggtggaga aggcctaagg gettctctgg aatttgatgg tgaggctctg ccatgecace 1200
cacaagagca gcagggtgtc cagectctta ctggetgeea ctetgggcete gacagtgtta 1260
cagaaggacc aaaagatgtc agagaggccc cctctcaaag tcatctcaag gaacaaagtt 1320
tacagcccat tgactctttg atttcagcte tgaaagecac agaagecaga atcatttceg 1380
gaacattaca ggctacaaag gtactggacc aagatgetgt ttctagtttt tcagttcage 1440
aggtggaaaa agagctggac actgecagte gtaaaacaca gagagtcaac aaaacgetcc 1500
ctgctggeca aaaaaattta ccagaaatac ctetttcage tgaagtaaca acggaggaaa 1560

gtttttattt gagcatccag aaagatctca ccgegetgtt aactggagac actcaggeag 1620
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agatttccca gataatgaat aatgggagga aaggggctgt ctgtgtgcag gagecatett 1680
gteetttgge cteceteggg agetcageag tgacctgeca ctetgeagge agtgttggtt 1740
tcttgaaaga gcagaggtct getcttggga gagageaccee agggggatgt gatcgaagca 1800
gctccatggg acgeccagge cgggtcaaac atgtggaatt tcaaggagtg gaaatactgt 1860
ggacaggagg agacaagaga gagacccage atcctataga ttttgagaca tcactgcaaa 1920
gaacagcctc tcctgacage aaagagtctt ccaaagtgee acgecatcte atctcatcag 1980
ctggtttgtg taattcaagt agtttaactg agaatgtttg ggatgaatcc tggaaagetc 2040
cttcagagag gectggeact agetcgggga cattttcecc tgtgegtett gatgagagtg 2100
gagaggatga agtcttccta caggaaaaca aacagcatct tgagaagaca cctaaaccag 2160
agagagacag ggaaaggatc agcgaacaag aggageacgt taagggggaa gatgaagaca 2220
teettgggcec tggatatacg gaggactcca ccgacgtgta cagetcccag tttgaaacca 2280
ttttggacaa cacttcttta tactacagtg cagagtccct ggagacatta tactcagage 2340
ctgatagcta ttttagcttt gaaatgcccc tcactccaat gatacaacag cgeattaaag 2400
aaggtgotca gttcttggag aggacatcag ggggaggaca tcaggatate ctgagtgtgt 2460
ctgcagatgg tggcatcgtg atgggctatt ctagtggegt caccaatggg ctgaatgatg 2520
ccagcgactc catctacacg aaaggcacce cggagattge tttctgggga agecaatgetg 2580
gggtgaaaac aacacggceta gaagetcatt ctgaaatggg gageactgaa attttggaaa 2640
aggagacccc agaaaatctc agtaatggta ccagcageaa tgtggaagea gecaaaaggt 2700
tggccaaacg cctttatcag ctggacagat tcaaaagate agatgttgea aaacaccttg 2760
gcaagaacaa cgaatttagc aaactagttg cagaagaata tctgaagttt tttgatttta 2820
caggaatgac gctggatcag tcactcaggt atttctttaa agcattctet cttgtgggag 2880
aaactcaaga acgagagaga gttttaatac acttctccaa tagatatttt tattgtaacc 2940
cagataccat tgcttcacaa gatggagtcc attgecttac ctgtgcaata atgettctta 3000
ataccgatct acatggccac cggtggtggc ttttgcagee gtagccaaga ttaaggetca 3060
ggatctttga ggcaagaagg aagaggaget gctaagacag ctggacaacce tgaaggtaga 3120
cctgtcecag atgtatgtcg ccgaagtgac 3150

<210> 15

<211> 2309

<212> JHK

<213> Homo sapiens

<400> 15
aaagagcacg cggegetgge cgecggeact cgegeectga ggetgeggee ceggagegee 60

cggeggeggt tteggegege ggeegggetg gegatggaag atggaaggaa ggagegeage 120
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ggcagagaca tttgtttgge tgaacaatge atctgeacat tcccagagtg ttgeccaagge 180
caaatatgaa tttttatttg gcagatctga agggaaaget ccagatacta gtgatcatgg 240
aggaagcact ttactcccac caaatgtcac aaatgaattt ccagaatatg ggaccatgga 300
ggaaggtgga gaaggectaa gggettetet ggaatttgat ggtgaggcte tgecatgeea 360
cccacaagag cagcagggtg tccagectct tactggetge cactetggge tcgacagtgt 420
tacagaagga ccaaaagatg tcagagaggc cccctetcaa agtcatctca aggaacaaag 480
tttacagccc attgactctt tgatttcage tctgaaagee acagaagceca gaatcatttc 540
cggaacatta caggctacaa aggtactgga ccaagatgct gtttctagtt tttcagttca 600
gcaggtggaa aaagagetgg acactgeeag tcgtaaaaca cagagagtca acaaaacget 660
ccetgetgge caaaaaaatt taccagaaat acctctttca getgaagtaa caacggagga 720
aagtttttat ttgagcatcc agaaagatct caccgegcetg ttaactggag acactcagge 780
agagatttcc cagataatga ataatgggag gaaagggect gtetgtgtge aggagecate 840
ttgtectttg gecteccteg ggagcetcage agtgaccetge cactetgeag geagtgttgg 900
tttcttgaaa gagcagaggt ctgetettgg gagagageac ccagggggat gtgatcgaag 960
cagctccatg ggacgeccag gecegggteaa acatgtggaa tttcaaggag tggaaatact 1020
gtggacagga ggagacaaga gagagaccca geatcctata gattttgaga catcactgca 1080
aagaacagcc tctcctgaca gecaaagagtc ttccaaagtg ccacgcecate tcatctcatc 1140
agctggttte tgtaattcaa gtagtttaac tgagaatgtt tgggatgaat cctggaaage 1200
tccttcagag aggectggea ctagetcggg gacattttee cetgtgegte ttgatgagag 1260
tggagaggat gaagtcttce tacaggaaaa caaacageat cttgagaaga cacctaaacce 1320
agagagagac agggaaagga tcagcgaaca agaggageac gttaaggggg aagatgaaga 1380
catccttggg cctggatata cggaggacte caccgacgtg tacagetcee agtttgaaac 1440
cattttggac aacacttctt tatactacag tgcagagtce ctggagacat tatactcaga 1500
gcctgatage tattttaget ttgaaatgee cetecactcca atgatacaac agegeattaa 1560
agaaggtggt cagttcttgg agaggacatc agggggagga catcaggata tectgagtgt 1620
gtctgcagat ggtggceatcg tgatgggcta ttctagtgge gtecaccaatg ggetgaatga 1680
tgccagegac tecatctaca cgaaaggeac cccggagatt getttetggg gaageaatge 1740
tggggtgaaa acaacacgge tagaagetca ttctgaaatg gggagceactg aaattttgga 1800
aaaggagacc ccagaaaatc tcagtaatgg taccagcagce aatgtggaag cagccaaaag 1860
gttggccaaa cgectttatc agetggacag attcaaaaga tcagatgttg caaaacacct 1920

tggcaagaac aacgaattta gcaaactagt tgcagaagaa tatctgaagt tttttgattt 1980
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tacaggaatg acgctggatc agtcactcag gtatttcttt aaagcattct ctettgtggg 2040
agaaactcaa gaacgagaga gagttttaat acacttctcc aatagatatt tttattgtaa 2100
cccagatacc attgcttcac aagatggagt ccattgectt acctgtgeaa taatgettct 2160
taataccgat ctacatggcc accggtggtg gettttgecag cegtagecaa gattaagget 2220
caggatcttt gaggcaagaa ggaagaggag ctgctaagac agetggacaa cctgaaggta 2280
gacctgtccc agatgtatgt cgecgaagt 2309

<210> 16

<211> 10497

<212> JHK

<213> Homo sapiens

<400> 16
taatattaaa gaatggagct taaattgaaa cttcaagagc tgattgattg gatcggcttg 60

ccatttttgg agtgagcaca tgtgctggat gggagtgagg tagtgccagg acctaggaga 120
agcacattta agcaaatatt cttgtgctgt aaactttaaa atacctgaac ctggtcatct 180
gacatggatt tttttatttg agaagatgag atgtacatgg ggttaatata ctagggaggt 240
cagcatatga cttttccgtg gtgaatttca ttctgaaatg tcagtgttct ctgaaagtca 300
taaaacatga gtgcaagctg ttttctgagt tcatctctga tatgeagett cttgaggcag 360
atagttggga attgcttagt ggttcacact gatagettat gtcatttagg tcaggaggea 420
gagactgtcg ctagggagat attggcgtag gagggacagt ttgacacagg acatcacage 480
caggtcacag acttttgcca ttttaagagt tgaatttgag gatgattcta ctttattctc 540
gcaccagcaa tgctggggtg aaaacaacac ggetagaage teattctgaa atggggagea 600
ctgaaatttt ggaaaaggag accccagaaa atctcagtaa tggtaccage agcaatgtgg 660
aagcagccaa aaggttggee aaacgccttt atcagetgga cagattcaaa agatcagatg 720
ttgcaaaaca ccttggcaag aacaacgaat ttagcaaact agttgcagaa gaatatctga 780
agttttttga ttttacagga atgacgctgg atcagtcact caggtatttc tttaaagcat 840
tetctettgt gggagaaact caagaacgag agagagtttt aatacacttc tccaatagat 900
atttttattg taacccagat accattgctt cacaagatgg agtccattge cttacctgtg 960
caataatgct tcttaatacc gatctacatg gccacaatat tggaaagaag atgacctgtc 1020
aggagttcat tgcaaatctg caaggggtaa atgagggtgt tgatttctcc aaggatctge 1080
tgaaagctct gtacaactca atcaagaatg agaagcttga atgggcagta gatgatgaag 1140
agaaaaaaaa gtctccctca gaaagtactg aggagaaage taacggaaca catccaaaga 1200

ccatcagtcg tattggaagt actactaacc catttttgga cattcctcat gatccaaatg 1260
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ctgctgtgta caaaagtgga ttcttggcete ggaaaattca tgcagatatg gatggaaaga 1320
agactccaag aggaaaacga ggatggaaaa ccttttatge tgtactgaag ggaacagttc 1380
tttacttgca aaaggatgaa tacaagccag aaaaggectt gtctgaagag gacttgaaaa 1440
acgctgtgag tgtgcaccac geattggeat ccaaggecac ggactatgag aagaaaccaa 1500
acgtgtttaa acttaaaact gccgactgga gggtettget ttttcaaact cagageccag 1560
aggaaatgca agggtggata aacaaaatca attgtgtgge agctgtattt tctgcaccac 1620
catttccagc agcaatcgge tctcagaaga agtttagecg cecacttetg cetgecacta 1680
caacaaaact gtctcaggag gagcaactga agtcacatga aagtaagetg aagcagatca 1740
ccaccgagct ggeegageac cgeteatate cccccgacaa gaaggtcaaa gecaaggacg 1800
tcgatgagta caaactgaaa gaccactatc tggagtttga gaaaacccge tatgaaatgt 1860
atgtcagcat tctcaaggaa ggaggcaaag agctactgag taacgatgaa agegaggetg 1920
caggactgaa gaagtcgcac tcgagtcctt cgetgaacce ggatacttct ccaatcactg 1980
ccaaagtcaa gcgtaacgtg tcagagagga aggatcaccg acctgaaaca ccaageatta 2040
agcaaaaagt tacttagagt ccatctgegg ccaggaagtg ctggtcatgg agcaaaatag 2100
ggtttttcaa gatctttctg gtaatccgtg aatatattta aaaaaaaaaa gtctgtgaca 2160
aaacggtgca ttagtaattt tttctattgt atatttttgt tagtttctgt acagattgtc 2220

tttgetettg atttettttg ctttgatgat ttttgcaact tgatagctaa tgeacctttt 2280
ctgtgaggag gaggggatcg tgatttcaga atgaattatg tatcccttct cttttggttt 2340
tetettgttt gcagtetget cagttgtttt atgtattcte atatcaactg ttaaactttt 2400

ttttaaggtt aaagaattta atccattgtg aaacacttaa ctggacaaac tgtagtttta 2460
gtaaattcta getggagtta atatacgect ttatatgtga aatcttgcce agtcacagag 2520
gtagaattga gcactcacag atgctccagt aagaatcaca gtgetgggaa tctagttgct 2580
ccaatatgag gcagcttcat gtgcagctta geacttgttg ttgagatcgg accctgetgg 2640
aagcagggaa aagaagcgtg aagatcgtag gattgagaac ttagggaage acattagett 2700
gcttgaagtg ctgattccat ttcagccaag caagggaaag aggaagtgga gteattttge 2760
ctttgaaggc tgaggaaaga ttgataccca gttaattttg tttgctaaag gatgggggca 2820
ataatcggcc cttgaggage tgcageagta ggeatgtget cagtctgeag gaattgttac 2880
ctcactccca cagggtctag actagaaatc catcatctcet atcgttgata tccttccatc 2940
caggaataga tttttcttac tctacatatg tgtgtgtgcg tgegtgtgtg tgegtatgte 3000
ggcatggggt tgtgtcetgg ttgtgatatt gaggtcttee ttcctaacaa attaatacta 3060

aaatgaaaca gcttttettg tgtecttaag acaaaataag gaaggaaaac gtagctgcag 3120
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ttgtccacga tggatattgg ttctttaaaa tatatctgaa agtagtagtc agaatgaatt 3180
atggttggaa aactgaggaa tcttetggtt gcaggtgcaa agtgactttg tttattcttg 3240
tctcagtcte cttgatagec acttcactet getactacte aactttctee taaaaatact 3300
tcatctattt tcagtccttt ctttctgtct actcaaaatg gttctattaa ctttgecagtc 3360
atgagcttgt tccagttaca gtccctttga agttcagggt gataaacaga atattcttct 3420
gtagaggaag agaaaggagt gaaagtttag cccactgaga cctagagcett tgtgatttcc 3480
taaccttgaa actctgtaat ccctaaagtt aaaatctccg caagtggeac aacttcagaa 3540
ctaatagtat cactttgatt tttctttttc ctcccttaga aagtttctct agttctatag 3600
tttatttgtt gaaggtacta tgaccaaaga atcagetget ctacaggaat agcatggttc 3660
cagtgaatta gagaaaacct getgtaaagce catggtagtg tctaagtggt atgttattat 3720
gatgtactag catttattta cagaattatt tattaacgtt tacttccttc ccctctgtaa 3780
atgtccatga ctattgccca gagaaggctt accectctct agggttgeag ttgetttctt 3840
tgtaataagt attttgccac acctgtaaaa aaaaaaacct cacttttaac tctetgeett 3900
gtttgggtaa aggcagtaac taagtttatg tttcagaact gcaaaacaaa caggatagtt 3960
accaatatgg cccatgtatc agattgattt ttgtagectce tcactgaate caacatatcc 4020
acaagcaagt tatctgtctt tctacctgat aatctaaatt atcaggatat ttgttttctg 4080
cctaaatgtt tatactaagc cgaggggaga gaggtaccta gaccatgtca tctacaaget 4140
tcagtaacta aagaaaaagg aacttccctg agtggettga atgtgtttge ccacagtcta 4200
tatctatgta tatagaatgt ctgtatgtat tttacttatt taatatacat tgaatggtac 4260
cttgctacag tatttctgac atttagagta gtgttgaaat actcggctag catcagcace 4320
actatagcac tgtccgtgtc atatgagtca ctaatattaa ctccagggac ttctggatag 4380
gctaatagat cattggatac gaagggctct tttgaagctt cagtatacca tgtttgcata 4440
gtttatcttt aaaaacaact ttaaaggttc ttttgtgage caggatctca gactgeegta 4500
gcatgatgct gtccatcttt agcgeatggg ctgagaacac ctettecctg aggettetga 4560
aggttgctgt ctgtcatgag tgcatgaagg aggccaagag tttatgctat gggaggaaac 4620
agtcactgat ttgcctagat tctgagagtc tggeccatag ccaaccacat tttectttgg 4680
gataatttat ttcctgtgge atctagccag aagaaattga ggatgtttee tttcacaget 4740
gctccaagece tgttgeccaa ttcacggtac aagggagceac cectteectt tectetgaag 4800
gtacgccacc caccteegte geccacctca gegeccagga geettgggac ttectteccat 4860
atgataaatc attcttcttc acgtcaatac acttcatatt aatttctagt acagaaaatc 4920

ttgacagcta tcagaatgcec ttggtcatag tgttgttgca aaattgacca tacaggtgge 4980
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ccatgtataa aatctgaatt ttaggggttt gtccccacct cgeatgetgg cttttacagg 5040
gaggtgtctg ggattcctca ttagcaatca aaacttaatt actgggatge agagtectta 5100
ctttatcgcc ageccgtagg catttctgaa gtgeactttt ttgaaacate attttgetaa 5160
ctctcagcag tgtctaatta aactgagcaa tacttttgtg aattttaatt aatctcagca 5220
aaaccatgat gggagagagt cctctgatgg aaatgtagtc cctggattat gtgtaacctt 5280
tttattccte ttagatgcag aggatagaaa geattttttg gtgcagtggt cttgtggcaa 5340
acacaagacc ctctatgegt ctccaactgt tatcctaatc tagaaaatga ggactggece 5400
ctgggcaaaa gtgacatgag gaatttactc tggaagagga aaatctgggt ggctttccaa 5460
ggctaagata ggtttgtatt tcacectgtg gecaagetac agaacttetg agattgtgga 5520
agaatttttg caaccagcag ggaaagagge ctcttactge ctaaacacaa agttacactg 5580
agcttttcta ctgtectttg cctattgete cctctatcat gtaaagatct gggaaggatg 5640
agaggcaggg cctgettgtc atgagetgea ctettttett tttaactaat cattgacaat 5700
tggaagaaaa ttgacgttaa agaagtttct ccattgtctt actaacaaaa ccttttgggt 5760
ttcattaatt gtccttgaaa ttgagttcct ttggeatttt tccttgeagt catcagttaa 5820
gcatgttgca tcctgaattc acagaagttt agetttgcag gtttgaatct ctgtaattta 5880
actcccgtgg acttggtcga gttttcagea ggttgggage cacctetctt catttcagca 5940
gtgagtcatc ccttgacttt tcaaatgaca gaattttttc caattgtaaa attagcactg 6000
taaaacaaag aaccaaagtg gcatcctaag agttgttaaa cctgaagtct agtttatgag 6060
gaattgtcca agttggagtt taaatagtat ctgcttttgt ctcaaageat ctaagttatt 6120
ctgacagaaa atggtaagtc agctttgcag gcagatgege ctetgggect cetaccttge 6180
tccacagctt tetggecate ttgtctccca ggecatgeca ctgetetgee acatgtcage 6240
aaatttcttt ccaccagtct tatagcatct tacatgatca aatcatcaca gaataaccce 6300
gtgatagatt attgatagca atagagaggg gcetttgtcac tgatttttct ctcagattcc 6360
ttttccatct ctcatccata aaggaaggac tgaaatccaa aggcattcte cttttgtace 6420
tacagtatcc agaacccacg tgggcagcect tctgettatg acaataattg geccattgca 6480
tgcagagaga atgtcttcat agagagaatg tcattaaata cttgaatctg catgacagtt 6540
tgacttgaat gcaacagcag gaaaattttg caagttacat aattgtatat acagtaggtt 6600
ttcttaagtc tcttcggttc atcctttgta atttgtgtgt gtatctgtag tattgcagge 6660
ttttggagac tattcttaca ggcagtatgt cagtcatcaa agaaaatgct gtcacctgee 6720
attgttgtat ttgtgggtat ttatagttgt atgtatgtaa atgcatcagt gtgtagattg 6780

catatcagtg tatggtacat gtacatcaaa attatttttg tccttaatca gtgtgatatg 6840
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aaaagcaagt acaacctcat aggactgatt atataatgaa gttgttgaga gtatatatag 6900
tggtattgtt ttattaaact taaactcaaa taatattttg attaaaattt ttaataagac 6960
tttatgctag aaaattcttt gagctttgaa tcaccaggge aaaaatgact ttcaactaac 7020
cttgtgaatc ttttgcagtg tactgtgtge aataccaagg geatagetce ctgtaatttg 7080
ggaaatacag aaagaaaaga aaaaaaaaaa aaaaggcage ctgtgeagte ttagtaactt 7140
tagtattaag agcacttaaa gtcaaactga caattttggg cttattacaa aatgtgatgc 7200
tttaaagcac acgttcttta ttgttgttat aattagtcca taaaaaatat agctttcgga 7260
agaattaagt acccaccata tcatttatgt atttgtgtat gttttacggg agatcaaacc 7320
actctcgtgg tgecgeatee gtactcgett gacttggaag aaatatcaca agcactaaag 7380
tatatcaggg catcccagga ttgggtactg tatcctaggt ttgcagttge agaaattagc 7440
atctagtgtc acaggtaaaa gaatttcagg accaggttta aactttattt taaatatttt 7500
tatacttagg tetetttttc ctgectctce ccaaagaaga gecactggec ttagttgttt 7560
gagcttactg cttatattat agagtgtaaa taggtaacta gagactaaaa ttttattaac 7620
cagcatgttt ggtatattta aagcagtgac tgagtgtgtt tgagtgagtg getgagtgeca 7680
gtgtettttg tttaaacaca ctgectegtg tetttgtage tgattcagag agtttgaatt 7740
gtggggtggg agactaactt cagctccagg ctgcagtaat gtgttggtag ttacacttga 7800
ggcatttttt tgttgttgtt aattaactct atagtctcaa actatttttg caaatatatc 7860
atttttccta attggttctt gacgtgecagt ggactggctc tgtgaatgat tggcagggtc 7920
ttagttttgc gagagtattt ccttctaaga attattgtga tctgecagaaa cagecatttg 7980
attcaaaaat catgtagaaa aggagtagga gaagcaaaac gtttcatttt tgggecttaa 8040
ccatttgaaa tgtttggact ttaaacataa agccatggag tttataaagc caagtaacca 8100
tttgatatgg ataataatat ctactctaga gagagtatat atatgcacat tgatttttaa 8160
tgctgttaag atacttttgt aaaactgtag gaacaagagt aattagacca aattgaaget 8220
taggggacag taaagtggtt getttccatt tagggtaacc atgcatgtgg ttagtcctct 8280
cctcctgaga ttcagaacca gttgactgtc cecttaggtg tataaggaga aaagttgaca 8340
tgtctgggac ctetgacatg tgtacacatg cttgcacaca tgcacacaca gtgaatgttt 8400
taagttatac aaacataaga ccttaagatg caaagagcca gaatattcta aagaggtgat 8460
gaacagaggg ggtggaaact gcatcacaga tgttttccaa gggecagggt ggaatctgag 8520
ctctagtgtc tgactttgag atgcattata tttttaacac ataaatgagg ggatccatat 8580
cacattcttt cttgtggacc accaaattga aggctttctt gtaattcaca agcagcaget 8640

ctccagcate tctecgtage ctgggtgaag tcccagaage tggtgtgcat cattttccaa 8700
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ggtggcagag ctgettgcte tgcagatcat tectttgaga gaggagtaca agtgaagaaa 8760
caaggaggca cttcctgtag gagcactgat gtgecttgtc cacacteccc tetgagettt 8820
actggtaaga gagctccgac tgaacatget gageagttga geacttttcc atcagcaaca 8880
acagcgagga tggaaatgga aaggaaccga actaaaatge atttcecttt gcagggeaga 8940
gagctaaget cttaggaata gtgttataga aataagcacc ctaacttcaa ttcctgaaaa 9000
tgttggttaa tggagagaat tttggagttt cacttaatat tttcccatcg gtcgecataa 9060
ataagtcttc aggcgctcct agaagagtcc cageccaagg ctcgattaag gaccacactg 9120
caggtctgag getcactgcet ctgagtectg aacaccagag ccctgecagag agtggtgata 9180
acacatcatc tctgcaaaga ggaacctcte ccccggecge cacttcacte aggettctac 9240
tgagcagcaa ggacagcctg ggtttcaaat gecactteee ctgcetttagg gatccaggtg 9300
tcctgatage gtgaccctge tgaggcaagg tatcaactce gagagtgact gagtcactga 9360
gegtggeaca tgaacaaacg tcatgacaaa gattctctga gtgaagttaa caccacgtat 9420
tttacctttg caaaaaacaa actggcaccc tgagttctaa ctacggacgg acgatatctt 9480
tgcctecaca cccagattee tggaaatgge taacgtttec tttctagggg aagggtcgag 9540
gaatactcaa gtgctagctt agcagcetttg ttcagtccag atcagagcetg ttaggtaaag 9600
gcctaaccac ctcectgeag tetcttatat ctcaagcttt aggaacccat ttctaaatgt 9660
acactagcgg agaatttata ttgtcagcct tgattaccat aggacaggca gaaaggegat 9720
aatttgtatc ttttaatata aaagaagctt ttaacttttc cagcctatta taataactga 9780
gttatattca ctgtggctca aactaattgg cattgtggaa catttcttta ccttcaaagt 9840
tttctccacc aatcatttca gttctattge agtcetggtg ccatatgtee cctgeaaatt 9900
gtgaaagtaa ttagtgacaa aatagcagcc tgctectttt caatggegaa actgtcggca 9960
ttagcagttt tgggtaaget ggecggtacta taacacgtac tggaaacctg ttectcatca 10020
ccacctacca gattctggaa atgccgtctt ctagaaaacg atggegtttg tggtggtctt 10080
cttttgaaag gaacagtaat ttgtgtggat attgttaaag tgtttaaaga atattttgac 10140
aattaagttt acattttaca attgctttat tttttattaa aatagttgta tataaatatt 10200
accctatttc actgttgttc aagtaaatct aaaccttgta gacaagtgag tcatctgata 10260
tgtatagaag ctgtgatata tagagtacat ttattgtgta aatgtttatg aatataattg 10320
ttcctgtgtt tttataagtt ggggatattt tgttgtttta cggecaacaaa atttattgca 10380
tttaaatggt ttttatgtaa tagaaatcac gcaaaatagt gaaggattta aaatatgtat 10440

atgatacatg taaatgtaca aactttagaa agaaataaat ccaacaaatt tcaatca 10497

<210> 17
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<211> 566000
<212> JJHK
<213> Homo sapiens

<400> 17
ccteggecte ccaaagtget aagattacag gectgageca ctgeacecgg ccaacttttt 60

ttataggtag aaggagtaca ctctaaaatc atgataaaaa agtaaataca taaaccagta 120
acatagttgt ttatgatcaa gtgttacata ctatagtacg tattatcaag tattacgtaa 180
tatacataat tgcatacaat tgtatgtgcc tggcagceata gtggtttgtt tacaccagca 240
tcatcggtga tgcactgtge tatgacatta cgacagtgac cacatcacta gatgacagga 300
atttttcagc tccattttaa tcttatggga ccacccatca ctagccgaaa tgtcatgtgg 360
tgtgtgacct tacatcagtt ttatgtttac aaagtattcc tacatagatt atcccatttg 420
acctgcaaaa caattccata aggtaggaag ggcagaaatt tactccattg tgttaaaata 480
atgtccactg aggttcaaat ttgttgtgag tcacagctaa agattagtta ctccagaact 540
cagacccatt tcccegacce caactecctt getgacecte ctacatccca attaattcet 600
cagcccttag gtgctttcec atcagacagg aagcatgaaa acatgcatgt aattacccgt 660
tgcaggttaa aaaaattata catttcatga aacaactcaa attgttctgt tgggtgaaca 720
agttttctcc aggataacat gtggatctaa attctaaaag taactaacat ttattttaca 780
gaaccgatta ggtagcagge aatatgctaa ggaagccttt tgcacctgea cttaatcttc 840
acaacagccc ttgaaagtag ctattttttt ttaactttta ttttaagttc aggagtacac 900
gtgcaggttt gttatatagg taaacttgtg tcctgggggt ttgttgtaca gattattttg 960
tcacccagta ttaagcctat acccaatagt tatttttcct gatcctetee ctecteccac 1020
tctceactct ccaataggece ccagtgtgtg ttgttecect ctatgtgecee atgtgttcte 1080
atcacttagc ttctacttat gagtgagaac atgcagtaat tggttttctg ttettgtgtt 1140
agtatatgaa cacttttcaa aagaagacac acatgtggcc aacaactata cgaaaaaagc 1200
tcaacatcac tgatcattag agaaacgcaa atcaaaacca caataagata ccatctcaca 1260
tgtgtcagaa tagctattat taaaaaggaa gtagctattg ttacttcatc ttagagaaga 1320
ggacctgatt gtcaaaaagg ccaagtaaat tattgatatg gtttgactat gtccccacec 1380
aaatctcatc ttgaactgta gttcccataa tcccccatgt gtcacaggag ggatccaatg 1440
ggaagtgacg gaatcatggg ggtggttacce tccatgetgt tetegtgata ttgagttctc 1500
acaagatctg atggttttat aagaggcttt tcecttcttt getctacact tetecttget 1560
gccaccatgt gaaggacatg tttgcttcee cttetgecat gattgtaagt ttcatgagge 1620
ctcccecagece ctccagaact gtgagtcaat taaacctctt tectttataa attactcagt 1680

ctctagtatg tctttatcag cagcatgaga ccagactaat acacttgect aaggtcacac 1740
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agccacacag tggaagcagg gctaagaaat gtetgtgtgg caccaaagte tgtgctctca 1800
aatcactctg ctgtttactc atgtttctct ggeactttce cecacatcte acacagaget 1860
cccaccecct aaatgegect cctaatactt aagggtgtce caaggaaatg cgttacatga 1920
atcctccaag tcagecctce tgtcagcetet caagtgteat ceaccattta tttacecttc 1980
tectatttca gtccacacaa cccagaaatg aaatattggg cagtaatcce cactgtggtg 2040
agcttgcaaa taaaaagaag acagaagtgc cctggacacg ctaccageac caccatggtt 2100
tecttggtac tttacttcat gtggtttaga agttggatgt ttgaaatgga aagaggtgaa 2160
ggagtgaaac ttctcatccg acagcttttt aaagcccctg cctacttggg geagttgtge 2220
cttcectgag cttcacattc cttaactgcea acatagaaat gatgccacct acttcacagg 2280
attgtgctgt gecttgaatg aaatacacta tgcaaagecc ctgatgteat gettggtace 2340
ttcagaaggt ttcttctcac ccaaattcct gttcectatg aagacatagt ttcccatgtt 2400
actggcagtt aatcagtcaa cacgcagtac tgtttgttga gcgattacaa tgttcagaca 2460
agttcttgta tagaagagtg tgaaaattac ctatagagga ctagtcatca cttatgtaaa 2520
atgttttatg aacattaatg taatgagatc aacatacaat tacagttaga cataatatgg 2580
ttttgtcaaa attttctttg tagatgtgat aaaaaggatt atagcagecg gtgectggee 2640
taaacagatt tgagcacatt tctaaatgag atgtagattg agtcacttge cagctattgg 2700
aaatgtgggc aaaacctcct tgacctttgg tgaaaaaact tttaaagtat gaagacgttt 2760
aacaaggaaa actatcataa gactccaact gggcatcctg geatcctgag aatttccaag 2820
gattcagect ggtcagecac ggtcagecaa ggecagtggce cectgatgee tcaggggtge 2880
tgeeegtgtg cggggatact gaggagtcag ggagggagaa ttcaccecagg cttcacatga 2940
tgctgeatge agagcaagga agttctagac cacatgetca ctttgttttg gaggatgatt 3000
tectggttce cttttagtca agttatttca cattgacgaa gactagagcet ttctcacace 3060
tgecettettt cctectcagg tacagggtea geatgactca aaaagattce tttcccecta 3120
agaggtactg agcctataga aatactctga atgtgagtga gtcaactgaa ttttaaggtg 3180
atttcttttc ttcttecttt tgtetcattt tttatttatt atacttttca attgectatt 3240

acaatttgct aaaaagaaat gatctccatt tttaaaaagc actgccatgt tctcacaagt 3300
taaaagatta gattattttt ttctttcctc taattaagat gggctaaatt atttttcaaa 3360
acaacaaaaa caacaacaac aaaaagccct tccagectga tttgttacct ggattttttt 3420
ttttaatctt atttcttett tctctettet ttcatgtttt tettttttct tagttttttc 3480

tttettttte ttcctttett tecttettte tttetetetc tttetttett tttctteett 3540

cctteettee tetettttte ttttteectt acttecttet tectteecte ceteccteee 3600
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tecttectte cttecttecc tecttectte tttettectt ttctetetet tactttettt 3660

gatgctaagt gtcttctgea cagetgeaac aatataccac tttettttea ttttgtgggg 3720
taataccaaa tttctttcat getgetctaa gaaaatacca tagactgggt aatttataaa 3780
gaagtgaaat ttggtttctc acagttctgg ggactgggaa gtccaagate aaggeacctg 3840
gtgectegte tggtgaggac tttgtectct ggaggggagg aatactgtgt cetcattggg 3900
tggaaggcag aagggcaacc tactgctcaa cagetgtgtg aaacttcttt tataagggtc 3960
ttaatcccat tcatgaagga aggcaccttc aggatccaat tgectetgaa aggtcccace 4020
tgttaatact atcacattgg cagcaccaga attttggagg agacacaaac catgacacca 4080
agtattttga tgtgggacct ctcctacaga acccataaat gaccacagat ttaaagtgca 4140
aactcatgaa aacattaaag ttgcttacaa ctgtttgttg cgcactttat cctagaggtc 4200
ttaaaagtat ttagtaaaaa taatgcagac aaagtagatg aaaagtacac ttcaaagctt 4260
attggaggct tcatttataa accagtgtct cacaggtcag tcaccaagta acaagaacag 4320
ctaacacaga atttaggatt aaattatgaa atgaatagtg ttttcatttc aaataggagg 4380
aagggggcag tgaagaaaaa gtgattccat gtagatacac aaaggtgaga gggggccgge 4440
cgcagtggct cacacctgta atcccageac tttgggagge cgaggtggeg cggatggatc 4500
acctgaggtc aggagttcaa gaccagcectg gecaacatgg caaaaccecg tetctactaa 4560
aaagtacaaa aattaggtgg gtgcggtggce gegtgectgt aatcccaget gtteccggagg 4620
ctgaggcagc agaatcacta aaacctggga ggeggaggtt geattgaget gaaatcacac 4680
cactacactc caaccagaac aatagagcca gactctgtct caacaaaaac aaaaacaaag 4740
ttgagaaggg ttgtcttgac tgtcctcact gtcaccecte acttgtagat tattctccac 4800
taatatcttt ttgtgattct gtgatataag tgcaaagtcc agctccatgg ccaagatcat 4860
tatctgaccc ccctatttta agactccect gggtgctgaa gacatgttgt ttgettecte 4920
aggctgtcgg tggaaccatg gggetgagte acgtctgeee acagetgetg ctgttcgeat 4980
ccetgggeac tgaggectga aactccacee tggecagggac cageccgacce ceectggage 5040
aaatggccgg geagtttcag cagcageaga tgaaaactte cttcctette atccagetge 5100
gggctcctee agectgeact ctceecgecc cgtetccage ggeaacecca gggggeetgg 5160
aggagggaca cagtttccca agtcccagga caggectett ggcaggetgg gacctcagge 5220
gcacacaggg ctcagetgec cctectttga ggetgetgea gaaggeagge cetgagacgg 5280
aggaatcage tgctttcact tgetctgetc caaaggaaaa gaaggaaggg aggaaaaaat 5340
cccaggatce ggacgtaage aggggtggtg attgcagate cccacatcac aggeattgee 5400

aggcccctge ctccaagaca ctgggetgge tacagecect ggeatggagg cttectagee 5460
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cagctcccat catgagtgat gaaagcagcea gteectcecat gggetggaag cactggecag 5520
tcacttctge cacccaggat ctgtggggca tggacceeeg atgcagggat geettgggat 5580
getecectee aagggetgte ctggtecacg ctgecagatgg ageggaaagg actgtgetga 5640
ggagaggcge cgagacctge caaatactce ccaggagetg taaggaggcee acaggtacca 5700
cagcgeagge gacaagggca tggetctaca ggtactgtee agetgtgeac accagcaagg 5760
getgeccage cccgeetgec actetgecte tcaaggtaag aactcgeatg tectgaatce 5820
cagcagaaga aagggagcca ggggacagac gtgecaccct ggectecaat ttetggegtt 5880
ggttctctee tetgettaga tgggccacac ctcaacagea gaggtaccea cgagecgeag 5940
ccttcccagg cetggceattt getetgtect ctgecacctt ccaggecace agaaacattt 6000
tgtttggaag aaggcaagga ttaactattt cccaagattt ctgccaaaga tgggaaaaga 6060
aaagtcaggc atactttata ggggaacacc agaaggaagg acaaaggagg tacccagaca 6120
tttattgggt cctgtgatgt getaggcatt ttctcacate cecttactea tettaaccac 6180
tttgagaaat agagctccac agctccagtt tcagatgagg ggatggagat gtgactggge 6240
aaacatcctc cccacccttg cagaaacaca agggcaaaag caaagcttgt tctccagaat 6300
gggcattggg aacaatgggg gaggctccag ggagetgtgg aggtttccag aaccggageca 6360
cagccttgga actcagccac accctactgt catccatgaa cacctgactt tctagggetc 6420
tcatgtacct tccatctcce caacacacct agaccaccac caaatggatg tgcagectgg 6480
gacaggagcc tccattceee atcaggaagg gaaaggeage cetgtgtgge ctccaaggtc 6540
ttttccagct ctgtgggcete ctgtttccag ctctacggge tetgectetg atcatggeet 6600
tgeetgeect tgttgttage atctcacact cegeacttct ggeccagect teeegttgtt 6660
cttgtgccetg cageccacce tetccaccca getcaggtgce actgttetca aattgggtge 6720
acaaaactta aaattatgca ttcagcttte ttttctcaca gtgtgggcat cttgetatce 6780
titgeatgtg tgtgageatg agggtegagg tgaggaaggg tgtggagggt getgggatga 6840
gacggaagga agagggagtc attggagtgt tgagggttag catggacagg aatctcaggg 6900
aagtcacaga agaaatgaat gaaattcaca gcatctggca ggggcctcee atgggcttag 6960
agggggtact gegtcatceca aacaccatge cetetectge aggettetca cageacectt 7020
ccttcecttt tetcttttta acaagggect gegtagecac agttaagaaa cggggagaaa 7080
gctetccaga gtagegetet tggaggaaga gatgetagea tgettectta agaaatagtt 7140
cacattccat cctaattctt gecatctctca tttcctaccg ggatttagga ggaatgacat 7200
actcctgcat cagageccat ctetgtatgt ggggtcacac agttattgtt tgtgtactte 7260

agtgctggec tgatgacttg aaaaccccat cttttcceac tetceectee cgeetteggg 7320
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ggataagctg aagectcaga getgttgeca tttetctggg aagaggceact ttgggaattg 7380
gtccaagtgt gtggatctea cecttgteca cctaattcag agggcetgeaa atgggaccece 7440
gacatctget cggtctaagt taaaggttgg aggatttctg getaaaaagt tagaageccee 7500
aagtccaagt ccttattgag agcaacccge cagagetcte tgaggceteag tttttccace 7560
atgaaaacac tgatgacgtc ccctgcttca cattgcaatg gagatttgeg gactaaagtg 7620
aaaggggccc tcagtagtce taagggagaa aagaggagaa gecaaatcag tgagacacca 7680
ggtaggacca gggaacccat ggagtcagag gtggtcagac aatgtgattc cctetgecat 7740
ggggagagag gagttgggaa gttageacce ttagatcctg taggtgecgt acggetatca 7800
ctaaccaggg aacccctgec cagggttggg tgttaaacaa ageageacaa tagtttttcc 7860
atgtgtccag ccctggacag attaaggtge tatctagact tgaaagatga gtgtgtgaga 7920
attactcaat cctttcatgt tttagaatgt agctatatga attgtcgcaa agtatcaaaa 7980
agctgattaa aatataatat cttcttgacc actgtggatg ctaatgcect cgatcccecca 8040
taatggaagc tttcagtcga tgaacttatg gaaaatgtge tcagttatgt ttattaaagt 8100
gaaacgttgg ttacagggaa ggaaactcca ttcctacacg tgtacagtag agttgaggte 8160
ctagtgtcaa tttggaaaat cctggatctg aagagtaaac tttcttcttt gcaggattca 8220
aaatggctga atttattctc tcagtgatga aacatcacag gctccatagt aaaaaatctt 8280
ggcttgeatc tttccaagta ttataaggaa tgaagaacaa atcttcattg gttggttctt 8340
agtttgttct atgaccaggc tttagtaaaa gtaatcagag cgttctgtga cctggatgge 8400
ttccgttgea ttatttccte ttatgaaaat ctcgaaatte tgcaaggatg tatgttatta 8460
tcaccccact tcactcgtga aaggacagat gettgeagat agtaageaac tccatgggac 8520
taggatgaag cagcttggge ccagecctea agttgtctac cccecagteca gggetetgte 8580
tgccettettt cactgtettt ccagetggea aaatttectt ggaagtaacce ctacatttcc 8640
tgaggcctgg tggtctgtac tgeactccta attcetetgg tggagagggt gggagaaaga 8700
cactcaagac tttaggtcta gtgacctaac cttgtacgaa tgagtccage cagetttcta 8760
gaagcagtga aggcctaggt gttggggacg tggagtctca getcagggtg gtgecaacgg 8820
acggctctaa catttctgtg gtgagtctgt cagtgtgaat cagagaatat tctatgggeec 8880
gggaccagag cctgecctaa ccatctccca ggectcatgt getgetgeee ctetgtggga 8940
acccagggaa ctgttcacat ttgatttgaa cttggggcta aagataagag gataaggaaa 9000
gcagacccaa ctcaaaagac aggggggaaa agctttctet atcatcgttt cgggacattt 9060
ccacatctta aatttttttt tgctaggtct tcatatttta catattttgt gtcttaaaat 9120

ggcagtgact tttggtatat aagcagectt agaaaattag tgaaataagt tttttaatgt 9180
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cccteatttt tactgacctc aattttatct atggecttaa atttgcgaaa agattgactg 9240
ctctattttg gtettecttt cteccttect acctcaccgt tggtectcaa aaccaattca 9300
ctttttgagce tttgatcact agcttgtaag actgttcagg gtttaggaaa cagcgaggaa 9360
atgagcatga caggcaagga gccagecagg gggtttgtet gagagggaga caggeactgg 9420
gacatcattc atttacctaa tcaatggaaa tgcaatggag gtctatttte tcatgtgcag 9480
accctgtcta gcagactagg aaaaatagtg tgaattctet gtettggact gttactcett 9540
aaaatcaaac taatgtctga aatgtaaatc tatgaagtac attacctttt gggtagaaag 9600
tttttgttta gttcacaaga taacaaagaa getetggttt tgctgacaaa ctagttctgt 9660
ggcctetgac atctceetga acaaagcetag cttcteteat tgtetccagg aaatetttet 9720
acctcaaaaa ttctataata cctatgcatc tatgaataca gaaagggaat gaaactcttt 9780
aaggaaagat aagtattaaa acaatttatt ttggccagge gecggtggett acgectgtaa 9840
tcccageact ttgggagget gaggetggea aatcatttga agtcaggagt ctgagttcag 9900
cctgecaaca tggtgaaace ccatttctac tagaaatata aaaattagee aggeatggtg 9960
gtgggtgctt gtaatctcag ctactgggga gtctaaggea ggagaatege ttgaacccag 10020
aaggtggoaggo ttgtaatgag ccaagattge accactgeac tccaacctgg atgacagage 10080
tagactctgt ctcaaaaaaa aaaaaaaaag ctattttctt ctatctcage ttatctctaa 10140
agattcatta ttttgtcaaa tgacttcact acaggaaact tacctataga gtgagcttac 10200
ctttcttagg gaaaactggg atttccatga ggagcaagac attcaggtat gaaagagtca 10260
gtgctttett tgaacagtaa tacaaattcc caccacagaa ttttggaccg gtattgcaag 10320
ccgtetgtee tgtaatggtt ctagttaaat aaagtcecct attacgagtt gaacattgac 10380
tceetggtet acttaacccc caggaagceag teacttacct cattaaaggt aaacatttcg 10440
ttattcaagc ctgtttgact tctggtetgt cataagttta aaagttgttt ttctcataaa 10500
atagtattct agataattct gtctttatat taattctact tggtgagtca tttagaattt 10560
tataaaagaa actagaacaa agaaagagca tgcacaaatg ctcacatagt aattttaaca 10620
gatatataga ttaaatgtgc agtgaaacat ccattttaaa agaatgtggt atttaggagt 10680
cagtattgat gggattgaaa agcttatctt tagttcattt tacgctacgt tggttttgac 10740
acagatgtct tgatttatta cttgaataaa taaagcctga gatagcagaa tgggtttcaa 10800
tectttctca tettgtgatt tgecttagtg ttcccatgac aacgttetet tgetettttt 10860
ctctecttac cccatcctea acattcacac acaggagtec tgtggatcat tgtataggteg 10920
caatcctcct ggaagtttag catctggatc cacctatagg aagcagaggg ccaagagtgc 10980

aaggacacct ttacagetgt gteccttgea acatgttgaa aagceaattgg attgggaget 11040
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gggacacagg ggctcaatge aactccaata ggtcttgttt ttcatctcte ctetgetate 11100
ttetgettge ccattcettea gtettetetg atcectcttt ctetttetge ceatetgett 11160
gctcatctce ctactccaca gggaggaatt tgaccageac cacteccagg tttacatcte 11220
tttctttaga agacaatcca ggctaacact gaattctctt aggectgeat cectgggagg 11280
agactttttg ctctgatgtg ggctggtacc cactaagtct actatggtgg gcacagaggt 11340
aggtgcggct cacattgtge taacaggggt getgagatce tgaagatggt tacaccatgg 11400
aggtctggga aagggacaac tcataaaggt tgatggggag cagagageag aggagaaaat 11460
acagacagcc aacccagtca atgcccagaa acacttgcag ggagttgtea getgagagtg 11520
gaaagtgatt getttgttta agtattctat ctgagetcte tccaatttaa cattttgaga 11580
ttaaattata cattactgta taattaatat agaatctata aatgtactat aaaattatac 11640
atgttataga ctttggggag atttttaaaa acagcatcct ttgactttgt aatatattag 11700
aatcaaatca ttacctgatg tgatttataa atagatttge ttccacaatc tgetacaggt 11760
tatgatacgg taaaaatttt atctttgaaa gacttttgtt ttcctggett ggetcggtga 11820
ctcatgectg taatcccage getttgggag gecgaggaag gaatctcagt tgagectggg 11880
agttcgaggce tgcagegagt tgtgactgtg ccactctact ccagecetggg caacggagea 11940
agactgtgtc tcaaaaagaa caaatttttt tttccttgta gatttataga ctataggata 12000
caatgagact tacaaagact tagtgaaagc aggttgtatg gtaatcaaat gactatcatg 12060
gattccgeat gtggtetctt caactttaca ttagttctet gggactcetg acccagtatt 12120
ccagaagtca gaacaccaaa aaggtggaga ttagccacat gecctgaatt gggttatact 12180
gaaccttgaa ctgtacctta tgacttagca tgtctattaa ataagcataa ataagcaaat 12240
ctatttataa atcacatcac gcaatgattt gatcctaata tattacaaag ttcaaggatg 12300
ttgtttttaa aaatctccca aaagctataa aatgtatatt agettcccta aagtttgaga 12360
gagctctgat aaaacattta tacaaagcaa tcggtttaca ctcttagetg acaactctct 12420
gcaagtgttt ctaggcaaac gaaaaaggtg ggcaaatgac agaatgacgg ctacatggag 12480
ttgacgttgt cagataatgg cagggctgca tttttttttt aaggacgtee accttectte 12540
cttctaaagt catcagcagce tatgactgtt ttttggetge ccttcatgtt gtgeatattt 12600
cctgtgatta tatttagtcc attttaactt tttagaattt aactttaaat tttcaggatg 12660
tgtgattttg cattaacctt tcaataacca ggtccagcag attatgaggt aaaaagctcc 12720
agggaattat tcaagcactt acaatgttat atcattggaa aatctcattt tatctgcaag 12780
gagcttgget getcttcatt gagttctcac tgattgtatg atgecagtate aatgaaaata 12840

ttaaaccatt tatctcaggt cagagatatc tcagagaagt ctcaggagac tttgttaaca 12900
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tagactcaat cttccccata aagcatttce aatatcctat aacaacagea caaataataa 12960
ataaaaacaa tggtgaaagg tagacggtaa taaacaatca agactaggaa aatatataaa 13020
taaaagtcaa ggtcaaggaa ggatgaggtt gagattagaa aagcaaccca aaagtccatc 13080
ccataaaggc ctcctacaaa getggtatgt ttgacattca gacttaacac cgtgettect 13140
acctgcccaa ggtcaaagag tcgecaccagt agetgtatag ctctaattgt gagaagggtg 13200
aggagagaag gaagggaggeg aggaagggag ggaggaagea tgcgggttct tttaacatgt 13260
cccacagaaa ttctctttaa aaaacaaatt ttgettgace tttaaagtaa caatttaaaa 13320
acaacatttt ggataaaaac ttttctaatg agcatttcat attcactgtg tttetgtttc 13380
tttaaacatc atacacataa cataatttaa tctgataata taagtaatca ctctaatctt 13440
getgetggta cccaagtatt gettgetggt accettaggt ctttcagact atttgeeett 13500
atatttaata aaattttata tttgcatctc tcccactagt actetgetct ctgagetctt 13560
ttttattttt agtagttttt cggtttccte tgttctggee tatctectet cactattatt 13620
cctatgecta cctctaacat ccttttctaa atccactaca ggecaggaaa ctagaaaaca 13680
aatttgtttc tattgcaagg caagtagatc cagctctact ctgtgcttta aacaacctat 13740
aaaataaata ttttcaactg aaataaatca ttcctacttt tcatgecatt tgagaaaget 13800
catggaaaaa ttcttacttt tctcatcctc aatctttatt tgtaagtgaa atttttctta 13860
gcatactctg caaactgecc ttccaccgta tttttattga gagceatcecte cataacaacc 13920
tatcttttta tactgtttcg tgagccactt ctggetggeg cetgectttt tttcatttat 13980
taggttgect tgtgttegta gectgtgaag ctetttggag aaaaagtatt acataaatcc 14040
aattagaagc tatatattca aagtgagtgc aggaattaca ttgttgatta cgtgtaagtt 14100
accatattca ttattaaatt aacttattaa atgtttctct gggtccttta taatccatac 14160
aacagaagat tctttttctg ctttctataa gectttaggg cagataaaca tacatgcaaa 14220
gaggcatttt gaaacatacg gcatgaaaca ctggcagtat atttacaaag gtttaatact 14280
ttagtcactg caagcctaca atggggtaat tactgtccaa gttactatct gcacatcgta 14340
atttaaggaa aaaagtgacc atttttattc cattgagtca gaagagagcc tcagtagaga 14400
tgcacttcag gggccatcag ggtgaaagag gaaaaagctt ggtgaattga aagaatgtaa 14460
agaggatttg agttttggac ttctcctgag ttcatgtgtg aatttcataa ttcattagga 14520
aagaatatag caacaatgta atcatacata catgcagtga attggtctga aacctgaaaa 14580
ttaagataaa ggtttatagg ctgggtgcag tgcttcatge ctgtaatccg aacaatttgg 14640
gaggccaagg tgggaggatc acttgaggece aggagtttga accagecetgg ccaactgagt 14700

aagagactat ctctacaagg aaaataaatc tactttaaaa attcgtaatt aatggtcagg 14760
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catggtggtt catgcttgta atcccagceac tttgggagge cgaggtggge ggatcacttg 14820
aagtccggag ttcgaggeca gectggecaa catggtgaaa tectgtetct actgaaaata 14880
caaaaatatt agccgggcat ggtgtactgt gectgtaate ccaactactt gggaggecga 14940
ggcaggaaag ttgettgaac ctgggaggea gagtttgtag tgagetgaga ctgeaccact 15000
gtactccagt ctgggaaaaa gggcaagact ccatctcaaa aaaaaaaata gtaattaatt 15060
ttcaaaagta tttctgagtt aggccgggca cggtggctea ctectgtaat cccageacgt 15120
tgggaggcecg aggecaggcgg atcacaaggt caggagatcg agaccatect ggetaacacg 15180
gtgaaacccc gtetccacta aaaatacaaa aaattageec ggtgtggtgg tgggegettg 15240
tagtcccage tactcgggag getgaggeag gagaatggeg tgaacceggg aggeggaget 15300
tgeggtgage tgegategeg tecactgeact ccageetggg ccacagageg agactccate 15360
tcaaaaaaaa aaaaaaaaaa aaaaaaaaat atatatatat atatatatgt atatatctga 15420
gttgtaaaat tatacctttt attcaaagtc ataaaaataa actaaaaata gtagactaca 15480
tgtttggaaa acaatacaat gtcatgaaat gaagtacata tttcagcata aaaaatatge 15540
atcatttaag acaacactgg agaatttgaa atccggatta gaaaatctgg acctagattg 15600
tgtgtetgta catcacagag ttgtggeace cceccggacee gggagattte cectcatect 15660
ggaagatttc ccttcccagg tgccaggeag tgatggeaac tgaataagge caccctgecaa 15720
gacgttgcta agagacagca gaaacaccgce aatgggttct gtaaactcga tccaagecag 15780
tgatttgaag ctgtttgetg gtcagaccgt actgggagtt ggggagcetga ggttgetttg 15840
gggatactgce tttggatgag gatcccageg caagactgea atcttgagge agecacataaa 15900
caattctggg ctgcggggcg cggtggeteg ggectgtaat cteggeactt tgggagggeg 15960
aggtgggcgg atcacgaggt caggagatcg agaccatect ggetaacacg gtgaaacctc 16020
gtctctacta aaaatacaaa aaattagcca ggegtggtgg caggegectg tagtcccage 16080
tactcgggaa getgaggegg cagaatggeg tgaacceggg aggeggagcet tgecagtgage 16140
cgagatccta ccactgeact ccagectggg cgacagageg agattetgte tcaaaaaaaa 16200
aagaaaaaga aaaaaacaca attctgatgt ttgaatagca aatcagagca ggtgattcag 16260
ttgagaataa gcaggetgtg accectgaac taaaatgeca tttagaaatt tgtgacceet 16320
cttataatat gtcagttcac aacagtcctg tacagattgg cttttctgece tttttcecctc 16380
tcagacaaga caattattaa gacctcttag gectatcttt tttttttttt tttttttttt 16440

tttttttttt gagagacagt ttcactctgt cgecccagget ggagtgeagt gtegtgatct 16500
cggctcactg caacctccac ctectgagtt caagegatte ttgttectca gectcccaag 16560

tagctgggat tacatgggtg tgccaccatg ctgggctcat ttttgtatta ttggtagaga 16620
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tgggctttet ccattttgge caggetggte tcaaactcce aacceccaagt gatccgeeccg 16680
ccttggecte ccagagtact gggattacag gtgtgageea cegtgeectg ccaggeetgt 16740
cttaatcatg aagcctgacc aaagaatttg tagcattaat tccccaccte ateccttttc 16800
aggtttgctt ggcctttget gcaggtggaa cagtetgtge cttatgggaa aaaaaatggg 16860
ttatcattct gttaagaggc aagaaaaaga acaaaataag ttattcatga attacaagta 16920
tagcaggtat aaaaatcaac attctcagat aattaaccat tttattatct ttaataaaat 16980
ctagccccaa atcctcgtac tactggacca geaagaaatt cagtctcgga tagtctcagg 17040
gttccecate ctttatagtt gggecaaggg tcaggaaatt tcaacggtac aaaagtattc 17100
atgcattttc acgttcactt gagtecttce acatgaactc agcacagtac agacttcaga 17160
gccagatgga aaataaggat tatgtgagtt ataatatgta aagaacttgg aattgagect 17220
agcacagaat atgcagaccc tggagagcect cectgetttg attgecagte ctecatccac 17280
ccgaattttg getcaacage ctetcaccct aggetgeatg ctttcaggte caacagttce 17340
actgcttctg tgtcctggtt geatttgage agetgggage cegtggectg ggttttetct 17400
cttttctcca tgtctgaata gaaatgattt ttcttaccca cctctcteat cttgaaatag 17460
aaagacgaaa tgtattattt tcatctaatc ataattctgt gttctgtata cctaatgtct 17520
taattctcca taaattcatc atccactgca gttcagaaca agtgagactt tgaaaacaag 17580
agtattattg aggcttagaa atgttcagaa aaccatccgg getcegtgge tcagtectat 17640
aatcccagca ctttgggagg ccgaggtgge cggatcacgt gagetcagga gttegagace 17700
agcctgacaa acatggtgaa atcactagaa agttagetgg gegtggtgge gggeacetgt 17760
aacccaagct actggggagg ctgagggagg agaattgett gaacccagga ggtggagget 17820
gcagtgagea gagatcgtge cactgeactc tagectggge gacagaggga gactecgtca 17880
caaaaaaaaa aaaaagaaga aatattcagg aaaccaaaag agctctgtag agttggaaga 17940
gtgaagttat gtgcatcagg gtcctctaac aaggttaaaa agtagaagge agaccaggeca 18000
tggtggctta cgectggaat cccageactt tgggaggecg aggegagtgg attgectgag 18060
gtcaggagtt ccagaccage ctgaccaaca tagtgaaatc ccatctctac taaaaataca 18120
aaaattagcc gggtgtggtg geaggtgect gtaatcccag atactcggga gggtgaggeca 18180
ggagaatctc ttgaacctgg gaggcggagg ctgcagtgag ccattgeact ccagectggg 18240
caacaagagt gaaactccgt ctcaaaaata aaaagaagaa gaagaagaag tcggaggcag 18300
acacgtgaaa tcctgtaaaa ttctgactaa ctctataaaa gtcatctcat aaatgcacce 18360
acccttccct tatttcaggg tgctgectet gggeagetee ccgggttcat cagggttgtc 18420

tttctceeeg ctttccagge tcaagecaag geectetete cectcaggat tctcaacage 18480
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cttceegttt ctettettet acccagaaca tttctaacct cttetatgte ttctgecagaa 18540
gggaagcatc ttgagecata aacagggeag aagagggtta ggcaggaaga aaggggaget 18600
ggtaccccat aaacgtatat gattattatg tacctacagt aattcattaa gaaataaaga 18660
ataaaaaaag attaggaggc cgaggtggga ggatcactcg aggtcaggag ttcaacacca 18720
gectggecaa cacggeaaaa ccccatetet actaaaaaat aaataaataa aaaattaacc 18780
gggcatggtg gtgcacacct gtaatcccag ctaatcggga ggetgaggea cgagaatcac 18840
ttgaacccag gaggcggagg ttgecagtgag ccgagattge accattgete tccageetgg 18900
gcaacagtac aagactccaa ccceectace cecttccaaa aaaaaaagaa agagagagga 18960
gagctgaaaa aaatgatcag gagaaaatcc acaagtttgt aagttatcct gacactcaag 19020
aactctttga agagggttta aaaataaaaa taaaacacta agccaggect gectagecta 19080
actaaagaaa agagttaaag aaaatttgaa ttttacaaaa atggatgaat acacctagat 19140
tgattatctg gatacaatgt cctggattca actttgcettg gttagtgetg agttccagtg 19200
atttaaagaa tcagtcaaag ggctgtgggt cagecagtgtg gaaagtgagg tgtacaagac 19260
aatgtactag gtactgaaag aaaatagtag tgcttctgtt tatatatata tttcttattt 19320
tttgagacag agtctcactt tctctcccat getacagtge agtggeacga tctcagetca 19380
ctgcaaccte cgecteecag atttaagega tteteetgece tcagectece gtgtagetgg 19440
gtttacagac atgtgccacc aagectggct aatttttttg tatttttagt agagatagcg 19500
tttcaccatg ttggtcaage tggtcttgaa ctectgacct caggtgatet accaacctcg 19560
gccteecaac tgtttatatt tttatatctt gectctctag ctttattttt gtgggttttt 19620

tttttttttt tgcacatgac atactaatac aatagtgtaa atacatcagt cataaatcaa 19680
tatgtatatt ttgaaagtga atgctccaaa tttttttgct gatggagtege aggaaaataa 19740
aaggtttaaa ccttgctagg cgtatcacat taaaaacgaa tgctatctac aggacaattt 19800
tetgtaagte tttatgectc tcgtagecat aacaattcat ctgaaatagg gattgagtac 19860
cccgaactat gggcaacagt ctgttttgtg acactgctaa ccagaagaaa cctetectaa 19920
tccagctact tgggaggctg aggeaggaga atcgectaaa ctctggagge ggaggttgca 19980
gtgagctgag atcatgecac tgecacgecag cetggtgaca gagcaagact ctgtctcaaa 20040
aaaaaaaaaa agaaaaaaga aaagcttttt gagatgagag tttgtgcaga actgccagat 20100
ttcgcaacta aaaatagcaa tattggggag atacttaagce tcacaaatga tttgttgttt 20160
atctgaaatt caccagatgt aactggtgtc ctgtatttta tctgacaacc ttagtttaga 20220
gtcagttctg gttttgaagt ccagetaget gagtgattca gggeaaatte cttaacttct 20280

ctgagcctca ctttctttgt actctttagt tgtagtgaac attettttta caaaagattc 20340
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gaagccctta getacttcet geacatcgta gaaaacgtte tcactaaate gtaggtatta 20400
tcacgatgat gaccctatce ctttcaacac cgtttcaagt atttgtgtac aaatcttatc 20460
tcecttacta gaaaggaaga tccacgtttg cacagatgta catgtaatgg gtgcataatc 20520
tgcaaatttt gcataaattc agcttctgece caageacttt tagggagtct agttgactgt 20580
caacttggct ggccccctct tecaattcta ttecttttee ttteecttee cecattggaa 20640
gaatggtgtt ttgttctgaa gttatttcaa gcaagctaag cecttgtgga aactgectta 20700
ctcagctttt gtaggccagg ggatcccaca geecgaataa gatttattgt tatattagat 20760
tttaaaactc ccctgtgtea ttctttgaaa ctgcagatga aaatgaatag catttatgag 20820
aaccattgta aagatttaat gacatttgca ttcacgctge tgaaagtaaa taattaccge 20880
actgggtggc tatttttctg ctgaatttag acagtttaaa acaacttgec ctatgtgage 20940
ttgacgttag tttgaatagc cccatcagaa ctgtgagttg ggtgcgatgg aagetgaggt 21000
attatgaagc ataataagga tttgggggag gggageccaa agacagtgac agggeatggt 21060
agaagggact tgctggactg ttcacctttc caggecaccc cttgaaagga agcagatgtg 21120
ggcaaaaaag agcaactcca tttttcacac agtcagagcc ageccaactg cagatggeet 21180
gtacatcgca gcaccaagea catccctggt ctaaagtgtc agttettttt ttttttttta 21240
attaaacttt aagttctagg gtacatgtge acaacgtgca tgtttgtgac atatgtatac 21300
atgtgccatg ttgetgtget geacccatta actcgtcatt ctcageaaac tatcgcaagg 21360
acgtgtcagt tetttgtcet gecaccectt getatcaaaa gggaagagga agatgageat 21420
aatggctcac gcatgtaatc ccagcacctt gggaggecga gggggaagga ttgcttgagg 21480
ccaggacttc aagaccagct tagacaacat agtgaaacct tgtctctaca aaaaacaaac 21540
aaaattatcc agacattgtg gtgtacacct gcagtcccag cttgtcagga ggetggggca 21600
ggaggatcte tcaageectg aagatcgagg ctacagtgag tcaggatcat gecatggecac 21660
tccagectgg gecaacagagt gaaccctgte tcaaaaagaa aaaaaaaaaa agaggaggaa 21720
gagtagagcg agaagaaagg ccatctgaat ctattttttt ttaaaatcct cagecttage 21780
ttcceccatg tcaattccac catcgetaag gatctcaagg ggctgtatee tettetcatg 21840
tgtcctgggg actctggeag atatcaccte tatgtagget gcaggggage caaaaccaag 21900
ggattgtgca gecagtcctg tattcccage acacagacct gagetgtgaa ctgatgaget 21960
gggttgaact ttcaggettg tggaaaatca ctetcttcea catcttgatc agaaatcact 22020
tcccatgtge ctgactgatg gagggatttt ccttcgtace cacaagggte ccacgttgga 22080
aatttaaagg cagatagctg cggtcagetg aaaagataga gtgcatgggt agatatgcca 22140

ggaacattcc tccaaggtgg ccagaaaaag gtccagaggg ctgggtttga taageccagt 22200
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agtcacccag ttggctccag tgggaggaaa tgagtcatge agacgceaact getgtgggte 22260
tctggagaac agcetectgec tgettcattg accectgetg tggeteectg cagttcataa 22320
gacaacagct tccatcetga gecttgagtg acaccecttg ctgetggett gtgacaceet 22380
gggaagcctce tgtgectgaa ccacccgact gtggttccac cttetggtte taccagecca 22440
cttatgttgg atttcccatc ctttcacaag ctgttcgagt tatactcaga gagttatgat 22500
cccgactttt ttgttcaaag aacacatggt cagagtccaa gggcetgttct ggtgecttet 22560
gtgggaggca tcctggagaa tgcaatgact cttggtgeaa tgatgtcttt ccattttctt 22620
atccctcaaa tgaagecttg gatgaggtga tgettgaatt tcttcccaac tetcagattc 22680
tgtgagectg agctggaatg atagatatga acatactgta ccacgcaaga gggeatggaa 22740
atttcaggta gcactactgt agttactatt agttactatt actatcatat tttcctctga 22800
cttgtctcac aaacgaaggce acagcacaat actgatttct ctcagtttac agttcccgca 22860
aactgatcaa tttttttaaa tgacagtctg cccaaagaac tcatcagtct tgcatctttg 22920
gtaaatagct ttcactcatt taataaatat tcattgttat getctgtgct agaccetgtg 22980
attataacta ataataatag tcataaggct tttctttgag gtgtttataa tctgactgaa 23040
aagacagtca ttgaataaat aataaaaaaa tgatgagtgt ccccaagaat gtcaagatge 23100
tatggaaatg aataattggg gcacccagcec tggttttcat ggttaggaaa agettcegge 23160
cagaagtgac ttccaggcta atagtataag ctaacattta ttgagcattt attatgggtg 23220
ggtggocatg ttgtgtocat tatttcagtt aatgtttgaa agaacaacat cagatagatt 23280
ctattattgt ttctagttta tagacaaaag aaatcaaggce atacgaagta aaaacatccc 23340
caaggctcac aactagttgg agataacctc tgaatatgag tacaggtage tgcacaccag 23400
gttctgtatt gactgtggag tagaagagaa gttggatgag tctggagata aagactgagt 23460
cagactctgc agtacctgat gtactgtgca aaaagcacce tggaagaaag tgtcaactgg 23520
ttgtgtaaac ttgggagggce atttattggt tgaccctctg ctcectaaga tagtagtgtg 23580
ttggtgaaag aaaaaacaag ctactttcta attcaaaaaa gagggagaca aaatggecta 23640
tatccagcca gaggtataag ggtttgttag aattaaaatt tctttaaaga aaaattttct 23700
cagaactgag atggattgtg taatcaaatt ttctaataag ccttaagtta taaaactctg 23760
taatgatttt aatgacgttc taactagtat ctaccagttg gtagtaccta ccagttggga 23820
actgctttta aaaattcaac aaatttagtt taaagatcca gttggctttt attagcaatt 23880
catgaattgg gcagcatccc atctaaggat ttagaaaggt getgecatga cttgaccaag 23940
ggaggtgagt ttttgtgtta ctgtgaaata tttatttggt attcaaacce atttcccage 24000

atagaactct taaaaaatct ttagaatttc caaagtggtc tttttgtatg ctaacaagtt 24060
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gattcatgge tggtagettc agattggagg cggtcaccag aaagatcaag gcaggattag 24120
agggttggga ctttcagcce caccccctag cetetgggga tgggagaggg getgagggtt 24180
aaagtgatca tcagtgacca gtgttttaat caatcatgcc atataatgaa gecttcataa 24240
aaactcaaaa ggttagggct tgagcaactt ctggataget gaacccatgg aggttcctga 24300
agagtggcat gcctgtgtaa gggatgggag atccatgecc cttaccacgt gecttgeect 24360
gegeatetet tectatgtat aggttgtaat acectttgta ataaaccage gaacgtgttt 24420
ccctgaatte tgtgaactgt tccagcaaat taatcaaacc caaggagggg atcatgggaa 24480
ccctaacttc aagctgatct gtcagaaatt ctggaggecc agacataaaa ctggtgtett 24540
gtgacgaggg tcagggggtg cagtcttgte agactgagec ctcaagetgt gggatctgac 24600
gctatctcca ggtagatagt atcagaattt aattggagga cacccagetg atgtccaccg 24660
cagagctgat tgtttacttg gtgatggaga gaaagaggag aaacttccca ccacacacac 24720
gtttggtcac agaaatcttc tgtatagatt attattgtta tggtaagage agaaaaaaac 24780
ctaatttgtg ttttttccce tcagagtttt ataggcagaa aaagatggaa gaaagcagac 24840
acaaggaaca aaaagcagac tggtcattac aaaattactt tccttatagg gttaaaacag 24900
aggggacttc cttatgccgg ctcaggtaac ctgecaccect tectagtggt tgetgtgaat 24960
ctcctggttt ttttggaaaa ctagcccatt ttaaagttta gtttaattat gtggecactta 25020
gcatgaatga ctccattttg gtttggtctg ttetgttggg acctagtgea ggagetcagt 25080
ccaaaacaat ggcctcctat gaagtttatt taatacaatg gaagtaaatg ttcactgett 25140
tacttcaagc taaaatcaca aaggcattga ttctagcaag ttcttgtttt taattcctgg 25200
catttcatgt ttggaccaaa taattctagc aagttettgt ttttaattcc tggaatttca 25260
tgtttagacc aaataatgaa gcaatactag aatgctgagt gggaagaatt ttattcctaa 25320
cgtttttaaa gcataattca gaaaggttaa tcttgaacat tttttgctag gggggaccte 25380
atcacattca gaagattaat ctgctgagca gegtttagat tatctcggta ttattagaat 25440
gtttcteect ttacttgaaa agaagecatt ggaatgteec taacacaaag aaatgataaa 25500
cgettgagge aacgactacc ccagtgaccce tcatttgatc attacacatc gtatgettgt 25560
atcaaaatat cgcatttacc ccataaatag gtataactgt tgtgtaaata acagttaaaa 25620
atagataatt aacatagtta ataattaaaa atatttttta agaaacgaat caaaaacgga 25680
gaaaaaagaa gccatttaag cattctcatg tctaatatta ctctatttag gtacacacta 25740
aaggtgtctt taattattag gaattacatg ctgttaaagc ttaattaact agaactcagg 25800
tacttggagt tctcgtttaa ttgaatttct ttttgttgtt gttgcttttt cttttttttt 25860

gagacagagt ctcacttcgt cactcaggct ggagagcagt agcacgatct tggctcectg 25920
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cgacctctge ctcccaggtt caagtgatte tccagectca gtetceggag tagetgggat 25980
tacaggtgtg caccaccacg cctggctaat tttgtatttt tagtagagat acggtttcac 26040
catgttggtc aggcetggtct cgaactcctg acctcaagtg atccacccac tteggectee 26100
caaagtgctg gaattacagg tctgagecac tgtgeecegge cttgaattte ttttttgtge 26160
tgtatctaag gettcaagga aattgccgga ttataagatg ctaaaaataa aaaaacaact 26220
cttattttaa gactaaggaa tccctttctg actatgcacc ttcaggecag gattetgtgt 26280
cctccagtte tgacgeacta ccacacttct agggaagaag gacatgaact tggaaaccag 26340
gtggacctgg gtaaaagtct ttactatact cgctattgat ctccagacat getattaata 26400
tttaatttct tgatagctac attcattcat ctgcccaaca gggatggtaa tacctgtcte 26460
accacgatgt agtgagaatc agatcgcggg gttgtgtaag gaaaacagag ggecagtccg 26520
tgataggcge taaggaaatc gaaagcattt aaaaatctag atttagcctg agccaccaca 26580
attatcacaa atatccaaag aactgtggca ttacatttge tattctgtac tacctetgge 26640
agaaaattat tccttcatat tttcaaaaga tgattttaac aatgacagtt aaaattgaaa 26700
tattttggtt agctaataaa ttggttaact cttggtaage tacttttaaa atcagctaac 26760
cagtgtgccc aatttagaaa atacccaggt taataaaaga ttgattgtce tgtattcaga 26820
aactacagtg ttttctctac agagaacagg tgcgtcttac agactcaatg gaactctcaa 26880
ctctgatttt agcaaatttg aaataacagt tagaaactag tgctgttttt ctctaccttt 26940
ctacactaat taaatctgta ttcttcaagt ccaactgtct cacacatgac ttctaattaa 27000
tttcttcttt ttttaattaa caaataccta tcggceacctt cacttttgga tagacatttt 27060
ttcttgacta gtttttaatg gecctgagtt ttcttttctt ttgcatttga ggtaaaactg 27120
atcaagtcag ctagatatga tttctgcaaa aagattgata tttcatacgt gagtgatcac 27180
atgtctgtag taacatctta catgaaatgc atgctaatct acctgatttt ggtcaatatg 27240
gattttgatg taatgtagcg tttcccaaaa atgtggactt taagtgataa cacaacttct 27300
attattttta ttttagaagt tatgcatcta ctttaaagca tattagtatg tgtcttttac 27360
ttatagaaaa taatactggt tttcccttta ttaataataa atctaaagat tettttttaa 27420
atgatttaag tagaaaaagc attaggaatt gaatggttgt tattcatata tgacaaaaat 27480
tgtgtagatg gtctgtegtg gagttaactg gggaaacagt ggtetettge tgttcttaac 27540
tgcatgactt gaacaagtct ctactcttct gagtttcagt ttcctcatct gcaaaatggg 27600
gtttggactt gatgatcacc ccatcaactg taagcattct aaggtaacag acageatttt 27660
attcatcttt ctatcccaac tgcaaaacac actgagagga acaccagtct gectcaatgt 27720

ttgactgcca ggattccata aattaactga gacceccgecg cttetgetat tcaaacatce 27780
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ctctaattct atgtccttag ttagcatttt tgttcagttg cttattggta ggaatacatt 27840
gtgtagccat cagcettgaat atttaaacca ttgattgagt ttacttgtgt tctggatgaa 27900
ctaggtgcca taaaggaagt aagagaagtc tagaaagtga agaatggcct caaagagttc 27960
acagtttcat tgggaaggeg cttggaggac aaagtagcca gacagataat cagtacaatt 28020
gggtgtaata aattttacce agatggggag ggaaagttgt tgggaagttt atgtagaata 28080
taggacatga ccttgaagga agatgagcta aaataaggat aagaagaaga aggagaacat 28140
tctaagetgg gttcatcatg tgtgtaaagt ctgggaagtg attttttttt tttttttaga 28200
cggagtctca ctetgtcgee caggetggag tagagtggca caatettgge teattgcaac 28260
ctcegectee tggggtcaag cgattetect gectcagact tetgagtage tgggattaca 28320
ggcacaccce accacacctg getaattttt gtatttttag agagacaggg tttcaccaca 28380
ttggtcagag tggtcttgaa ctcctgacct cttgatccge ccaccttgge ctcccaaagt 28440
getgggatta caggegtgag cctecgeacc tggeegggaa gtgatttttt tttttaaatg 28500
catgatttaa caagttcacc agcaaacaaa caagatagta atacctgtcc getectgatt 28560
caagcacagt atttgcaatc gacatacttg tgggttgagt cattttgtta ataatagegt 28620
gttttgtttt gtettgtcge cagtgattaa atttttcact atatcctttt ttaatttccc 28680

aaaatatttt tatttttatt ctctaattat aaggatcttg accaactgaa tgacttcatc 28740

ttttttgttt gtttgttttc tcaatgtggt gtggctgtat gtgcatgtge atgagtgttt 28800
gtgcttattt tcaaggagtc aactacgatt ttatatattt ctttttaaac tgtctgtgta 28860
gttataggaa aatgggaagg ggtgaggata aatgaggcac aagcagatge tgetggtgga 28920
ggctggeacc tggetgatge ccatggagea tgccaagget gtgaaggaaa cectggetaa 28980
tgaatgtgcce ccactgtgtt ttgtggetgg ctgaaagaag tcaaagggec agtcagagaa 29040
ggtaggagece aggagcecttc aacaaggggg ctgttgttac cetgecaaag aagatgecta 29100
gataaccagg gatgggcacc gtcaaagcca cttgecagtt ttaaagetcg tgeccttgeca 29160
tgactggttg cttccatgte tcatctttca gttecttctt tcceccttca getaacttta 29220
taattgaggg aatcataaag aagaattcca tcctgtcagt ggaaaacagg tataacagtg 29280
gaagaattat tgattagact ttggcatgga ggcatatttc acactgccaa gatctattga 29340
catttgttge tgttgttgtt gttgtttgag atggggtctc actctgttge ccaggetgga 29400
gtgcagtggt geaatcatgg ctcactgtag ccttgaacte ctgggcetcaa geaatcctce 29460
tgtctcagee tectgagtag ctgggactac aggtgtgtge catcacatet ggetagettt 29520
ttgtttttte aagagttggg atcttgcetat gttgecccaga ctgagacatt aatatgttag 29580

agtggagcta tatataagat ctatagacct ctgtggttac agatataagg aaatcagtaa 29640
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acctaaaagt aaactgtaga tacctatata ttggtaaata ggaggtattg atagcaaaat 29700
ctcttcacaa atattcctaa aactgtttct tggaaactca tttcattttt aaagtttttt 29760
ttetettttt caattttcet ctagtcacct gaatccacat aatccttaaa ttccaaaact 29820
taaaaatgta ttcatttcct tcagctgatg ttattcacag gtgaggaaga agagaaactg 29880
catctcagca aaaacctgga ttttcagagt tagggcecctt cctacataat acgacataaa 29940
agctgtcatt tgaaaggtca gtgacattta agggtggact tttgtcaaaa geacttattt 30000
caagcccaga tttgacagca geccgtgeag gettgctcat ceattgattt ccaagtectg 30060
ccccattget ggggatgeag ctetetgeac agagecaaage cagaagttee agtggttata 30120
gaagacagag cctggtaggt geceetggaga ggaggcetggg cagatagage tgaagggecac 30180
cctggcaggt tgggaaaaaa geaaatgate caagagaaag gecatgaact ttetgtgaat 30240
tgtttatttc ctgtctectt tatctttaca atttattttc taacctttet tctttttctt 30300

gtgggaatga ttaaaggtct caactcagtg ctttacagac gtagaaattt tttaaatttc 30360
ttgactaact gatagcaaac ttttgttctc ataatctccc tgtctaggea caggggtagg 30420
agaaggaggg atctgatgtt acccaataaa gtactttggt cccacctgat actggettaa 30480
atcttagact tttctaaaag tttagattge tggggctagt ttcttgttct gcaccagetg 30540
ctactggtgc tgctggaaat agtgtgtttc agagettggt gtaccctget ttecttgtge 30600
ttctcatgag ctetectttt ttteetttga gttccatcat ccgecagaagt agcaacagag 30660
atggaggcta gagggacatc ttcctacgca ggtaaagggg gtctaaggaa ttgagaaget 30720
tgggtgtggt cectectetg ctggeccctg ttgtggeacc atttectggt ttgattcctg 30780
gcactgtgaa gcagactcac ccacaactgg gtgttatttg gatgagagac tttccgatga 30840
cttagattct ggtgattctg cttttcatgt ctctgetaaa gtggagattt ctgtgtggat 30900
ggcataagga atttccatgg gcagegttca gectcaatac agetaaccag cccaaaagat 30960
cactggggga cagtcaatct ttcctgtgge tettgecage catatatget atatctettc 31020
aggttgggta getetgettt gaagagtgaa cgegagggece agetatgggt geccatectt 31080
caattaacct cacctgggtc acagaaacca gctgaatatt tgecttgatt tccaaageca 31140
tggagaacaa tgacaacatc ctcacttcct ctttccaagg tgctccacgt gatggetcee 31200
tctcacccta caggectcgg tactgatgag ccactaacca tcaaaaatag ctagataagg 31260
agctggcact gttctctaat ttccagaaac atctccaaac ttcaagaaac ttttgtacaa 31320
tgtgcttaat cacccaattt agggaaaagg aagagataca ggtagaattt aagttgggce 31380
tagctggtag ggtagacaac acttttttaa aaaaattatc atacagtaaa attgacttgt 31440

gtctgtgtgat gtgtatgtac agttctatga attttaacac acatataata taaatgtata 31500
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taaattatat ataaatttta tatacttata ttgtatatgc tattatatat tatatattac 31560

aatgtaatat atcatataat tttacattat agattatatt ataaatatat ttatataaat 31620
ttgtacaact atcaccaaaa tcaggaaaca gaactgttat atcacccaaa acaactcatt 31680
aatgctatcc ctttatactt atactttctc cccacccata atccctggaa accattgatc 31740
tgttccteat cgetgtagtt tagtgetttc aagaatatca aaacaaacga aaccacaaag 31800
tacgtaaccc actgagactt gtttctttca ctcagcaaat ctcaatgatt ttgagattca 31860
accaagttat ttcatgtatc aacagtttgt tcctttctge tactgaatat tccacttaca 31920
ggtgaccctt agtttgttta ctcattcatc ctttgaaaga catgttagtt gttttcaagt 31980
tttggtgatt atgaatagag gggctgtaag tggtectgta gaggtttttg tgtgaataga 32040
agttctcagt tctctaggga aaataggagt gggatagetg ggtcatatga tgagegtatg 32100
tttaactttt ataaaaagct gccaaactgt tttctagagt ggecctgtca ttttgcacge 32160
ccaccagcaa tgtatgcgag agctagtttc tccacatcct tgecagtatt tgatattttc 32220
tttttetttt ttgccattct aataaatgtg tagtggtate tcatcatggt tttggaattt 32280
atttcactaa taggtgtcct tataacctat ttggggtcett ggaggecctce ttetttgggeg 32340
gcataactct ttagttgcta gatgaagcaa atgtttagca gggtcccaga gaaggggcca 32400
agataggagg agaggtggeg taaggtggct aaggatggta actatttaca accagtatga 32460
aatatttcaa tatttaacaa ctggtatagc caaactagta gagatcattg aatgtaagtc 32520
ctggatcttg caaagaacac agaaggegtg accagagtgg tgggcagagg ttttcgtgtc 32580
atagaaaact gaagggttaa ttgtgtttca tgctgetgag atgaggecat gtggagacct 32640
tgacaagagg tcaagagaaa cttccatgga aagatggggg tgaaaccaaa ttctagtagg 32700
ctgaagagca gtatgtgtat accactcttg gagtgaacga gagtggttat gaacaagagt 32760
agagaaattt cttgttcaaa tttgattatg aacaagagta gagaaatgag gcagcgggtg 32820
gaagaatgca taaagagata gtcaaacatg ttcatatgcc agtgagagca gtacagggag 32880
tatgtgctgt tgatgcagga ttgagggegtt aaccaagggg aaccagtttt aagaaggaaa 32940
gagatgaagt agcatcaaga gctcatcaaa agctagetag aggcaaaccg gegtataggt 33000
ttggtgatag caagatgaaa gttcatacce ttatcagaca gcttctattt tcttaataaa 33060
agtgtaagct gagctcatca cccacagett gggagattag agggaatttt tagagecagaa 33120
caagcttcta cctaacctct tgtgaattct tacacagtga atccctttat tgtattcttt 33180
ttatctctat ttctttttac ttttgtcttt gttcacttat tttgaattce tgecactaag 33240
gaaggggtca gcaagggata tttggatata tttgcaccag acatgtaatc agggttcact 33300

tagcttccea atgtggaacc tagaaaacca gegacagagt ttggaatagt tgatgaagga 33360
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gccaaactga taatggaaaa tgtgcacaga cataatatgt agtttggage cttaatggaa 33420
tgtttgctge ctgttgaaat ttggaaatga tagcaactge tttgctaata tgatttcaac 33480
ttagacatat cttcatttge ccatgcattt ttcatgctaa ttagattgtg tacatggaat 33540
ttgtccatge tttccatcag gagecttett ttttctttat aattgtacaa cgtgtcaaaa 33600
ctctgacttc tcttctactg aaaggaacag ttccaagaaa tttttttaaa ttaaatccac 33660
atattcagac ccagtttctg actggctcga tcaattatgt tataggaggg tcagttttat 33720
ttgcaaagct gcaaccatta actgectgga ggecatgaca ggtttetttt gtggactatt 33780
ttttaagtta tagattctac attgaaataa tatattttgt ctgcctgtat ttgaaaacga 33840
tcaaagaaaa ggaagttatc ccacgaagac gttactgcaa gtgatcgeat ttcaatgaga 33900
ttaaaagtca aagaatagca acaaggggca gagtatttaa cactaaggag aagaaaagaa 33960
gtcagactga cataaagatt tttcaagata atagagttat gttacagcag aatgtgtctt 34020
taaggaggtg tgtagcagea tttttaataa gagaacagat aacctgggaa agtagtgtgt 34080
tctectgaca tatgcatcag caaggetgag tgttgaattg cattgattte tgtgtctace 34140
tttggtgaac agctttccaa tcaagtttaa tgtaatctga atacaggaaa aggaatcact 34200
gccaagatga aatctctgtc gccacaggtc acagcaggag gtgtgaattc agtgaggttt 34260
gacatttcag tgcacttgtc ttaattgtgt aactttgett tgtcaacagt ctgtatcatg 34320
aacaccaact atacttaccc tttctaaacc ttttgcctat tettggtate ttgaccttaa 34380
aaaccatagc ttagtccttt ctcccaagga ttaatgatge agaccagtga aaaaaaagtc 34440
tacaaatcgg ccgggeacgg tggetcacge ctgtaatcee ageactttgg gaggccgagg 34500
cgggtgaatc acctgaggtc aggagttcga gaccagectg getaacctgg tgaaatgeca 34560
tctctactaa aaatacacaa ttagctgage gtegtggegg gegectgtaa ccccagetac 34620
gtgggaggect gaggcaggac aatcacttga acctgggagg tggagactge agtgagececga 34680
gactctgeca ttgeactcea gectgggeaa aaagageaaa actctgtcca aaaaaaaaga 34740
gtctataaat catctaggac gtaaacatgt cattagtttt gtatgaactg cctettgggt 34800
aaccatccta aattaagcta ggcaagacta ttctatggca acatagcaac atctggetct 34860
cagtggatta atgcaacaaa ggcttatttc ttgctcatge aactcaagta aagagaagag 34920
agatcaagta gaggaatcag agcttttcac tgecttggee cagaagtgac aaatgcatct 34980
cacattgtct aggagaagtc acagtgcttt gtctacctgt acaggggtga acaggtagtc 35040
ttceetgtge ccaggtgage actagaagtt tetatcacaa attttettte tgetggtaat 35100
aaataataac atatatgtct atagtgtata atgtatatga tattctaatt ttctaattga 35160

cttagtttaa aggttctcca agcctagaat ttcaggtcta tcaggattta atattgtttg 35220
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tgctatcaga tgttatcaag cgataaattt gttattatga ttetgttttg agaatagttt 35280
ctttaatctc agttttacaa aatagtttta cctcacaggt attattaata tgaagtttac 35340
caaaaatatg aattccttgg aataaatctg gcagatatcc aaaggtagat tetttactge 35400
attttcagca tataaaaaat tacggcagat gtggggaaga aaatggagat ggtaaaaata 35460
agtaaataag ttgaatccat gacaagatga ttatagagct ctgggaatat cattttctcc 35520
ttceettect cctttecttt cttttttett tcectcaaca aacattatte agtctctgac 35580
atatgctaca agttcttcca ggcaccaaaa agatgatcat aaaccaggta gecattgtcc 35640
ctgcattagt ttgggtaaca cgggatactc tcacagataa actcctgaat ctcaaggget 35700
taacagaatg gcagtttcct ttaaattcct gtacagtcca aaatgtgtgt ttctgagetg 35760
tgggaggatg ttttcaatca gcaattcagg ggctagecte cctcacttac atgactccat 35820
caattcaaca tgtagcttcc aaagcactgg atggcaacaa gecegeggea ggagaaagge 35880
cctagaggat cccatgaagg ggagtttcag ggacctggte tagcagtget gtacatcagg 35940
cccaagtacc agtacaactt acagtcagag gagaagacac ttaaaggaca ggaagaagta 36000
agctcaagga gtcctctttt ggettaacta accactaagg tgaaagecaa ccaagtaage 36060
agtcttgtaa ctccaagact gcaaccttec ttaggtgaac aaaaatcaaa atttcattca 36120
ttcatttgta caaataatta ttgagtgcct tetcttccgg geacttttct aggtatacag 36180
aatactgcag tgaacaaaac agaaaaaaat ccttccctca cagatctagt gataaagttt 36240
aagataccat tagcatgtca cttttttttt tttcttgaga cgaagtctca ctgcaattct 36300
cctgecteag cetectgagt agetgggact acaggegecce accaccacce acctagetaa 36360
tttttgtatt tttagtagag acggggtttc ctcatgttgg tctcgaactc ctggectcaa 36420
gtgatccgge tgecttggee teccaaaagtg ctgggattac aggtgtgage caccacacce 36480
ggeetgtgtt ccectettgat taggettcag atgtttttee aagttcatet taagtetctt 36540
tgtttcctta cttcatctee tcatttgata agaaatgaag ctttctctaa atcactetgt 36600
cccagcatte tctcetgtga gattteattt tattcttttt ctetttcaag aagagaggag 36660
tgggtetgtg cagcagggge caggggacge agtgeggagg gatgattetg tectcagcac 36720
ttgttccaga geccaccacac atccccattt gttcccacca cetgecttta agacgttact 36780
ccagtcatce cctgtgegec atagacccac tttcacctte ctaagatgac tttaacactt 36840
gggatttctg tctgattgaa tttatagtga accactgtgg tgaaagecetg cccagtaagt 36900
caccttgtca ctccaagact acaacctcct agccactcac cctectaggg aatttcecta 36960
aatttacctg tgtggccaaa geectggete caggetgete atctectgec tgaccttcca 37020

cagtgtgaag getcgaggtg gggaatttgt cattgtcagt aggaagtgac acaagcagge 37080

- 120 -



048246

cctctacaag taagcctggg cagettgget ggacttecte tacctactca cattcaaage 37140
tgcacccaag cacctgtece tccecagtgt gectgatttt caagtettgg gggcacccaa 37200
tggacccacc cacccacage ttagggggct caagtcetga cettcageeg tcaccaagat 37260
tggcagcaac tagactcctt cccectttgt gtagacaatc tgacccatte tgatattace 37320
gaactccttt cccaacttgg acttccgaat tagetgaatt aacaatgaag cctccaccee 37380
attcctcaag atctgagttt aggtaataaa gcacagctag agaaactaca agaaacagtt 37440
tccagactaa accaattctc agetcttgac actttgettt getcatttte tgtatttctt 37500
ttetttttct tttcttttt tttttttttt gagacagagt ctegetetgt caccaggetg 37560
gagtgcagtg gtgcgatcte ggetcactge aacctetgec tectgggtte aagtgattct 37620
cctgecteag cetectgagt agetgggact acaggegeat gtcaccacac ctggetaatg 37680
tttgtatttt tagtagagat gaggtttcac tgtgttagtc agaatgatct caatctcctg 37740
accttgggat ccgeccacce cggectecca aagtgetggg attacaggeg tgagecaceg 37800
tgceeggeca cttttetgta tttetttaat gaactttctg actttetcac cacagtgget 37860
tttctggacc atccttgctce tettccagece tecacctttg cttccateca atcttgetee 37920
tccctgecaga cettgecatg gaaagectga aattgggeaa attgtggacce ctggecacaaa 37980
tgceecectte cteattctce atcactttga tctaatttta tttctacate tgtectetet 38040
ttttcttgta gtatcagtgg aagatatttt cctattectt cctggagtta attaatctac 38100
ctgtgctetg aatttcttca cgectgaget aagagatctt actcctgtag actgtaattt 38160
ttcattagtt ctttgtgttt ttctccctga aacagatgtg tgagcetettg tactatgeta 38220
ggtacggtgg atacaatgat gaaccaaatg taacccctge cageagtcta gtaggggaag 38280
atggtaacat gctaatccce caactttgtt ataaatcage atgacacaat gacaaatcgt 38340
tctgecaggta gttactggaa ggagcaatta ttctgattgg ggatttttat ttectctget 38400
gectcagage caatttccac actccaggag cagaaagaat agaaaggaag aaaattcatg 38460
caaacacact cattaaaaca ttcacccatt cagaaaatat ttattgagtg cctagtatgt 38520
gccagcacta tgtggggtga tggagacace ctaagaaact geattcatgg agtttataga 38580
taactaaaga tgacaagttt tgataacacg aataagtata agctaaaaag gggcaacact 38640
gagtcatatg agagtatgta acagagagtg tagtctgatc ccagaaagca ggaaagectt 38700
cttaggacct ggataatgga actgaaactg agaactgaag gacgagcgct ggttatcgag 38760
gcaaagatgg gaaggaatga gcatcccccg attgggacca gagggaggag ggtectettgg 38820
accagcttaa gaagctgtgt gtttattcta agagccatgg agatgetgaa ggtetttatg 38880
cagaggtgag acatgatcag atgtgcaccc tagetgcagt gtggagaggt ttggatagac 38940
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tctgaggatg ttggaagage actagaattg gaatctggag tcatatgtct taacatcaaa 39000
tcctatgage ctacagatct taagcaaact ctetttectt tetgaggetc tgtttetgee 39060
tcaggacacc atgacagttg ggagagaatg tgagtgacta getectgget cacgggaggt 39120
tttcagccca cttgtttaat tecttatett tttetgtatt tttttttata ctttaagatt 39180
tagggtacat atgcacaatg tgcaggttag ttacatatgt atacatgtge catgetggtg 39240
tgetgeacce attaactcgt caattageat taggtatate tectaatget atcectcecece 39300
cttcccacca ccccacaaca gtecccagag tgtgatgtte cecttectgt gtecatgtgt 39360
teteattgtt cacttcccac ctatgagtga gaatatgegg tgtttggttt tttgttcttg 39420
cgatagttta ctgagaatga tgatttccaa tttcatccat gtccctacaa aggatgtgaa 39480
ctcatcattt tttatggctg catagtattc catggtgtat atgtgccaca ttttcttaat 39540
ccagtctatc attgttgggc atttgggttg gttccaagtc tttgttattg tgaatagtge 39600
tgcaataaac atacgtgtgce atgtgtcttt atagcagceat gatttttctg tattttctaa 39660
gcctettage cattatatcce ttgacaggeg gggatatggg catgggegta gattgtgaag 39720
cccactgcat ttttgtggct agttcttttt ctgctcagaa aggacattct ggecacacttc 39780
caaggcccag aaatgacaga gtcattttaa ttagaacact ttcttttttc taatttgcaa 39840
attgcagtcc tcaaagacta acttagcaga getgacatgg cctcettgac ctacattata 39900
agtaatgagc tcttgatcta agaattaatg cagtctccat cacgagttga ttggeatgtt 39960
tgaacaaaag tgttatgttt tcaaagccct ggcttatttg agactttcaa ctttctgttg 40020
aaaagtggtt ggaactagga attttaattg ctccattcct tcecttgtea tgattggttt 40080
ttattaatgg gtttgtcagt taacaggtta cactgtaagt ggcagggatg ggattccagt 40140
cagggaatct ggettcagac tcgaatttge catgetgete tgtgtctcac taatcaatge 40200
aggctcagga ggecgaggag agaaaataac ctatgttttt accttttcat tagaggagaa 40260
aatagagaca tcttcactat tgtctttttt tttttttttt tttttttttt gagacagggt 40320
cttagtctgt cacccaggtt agactgcagt ggagcaatcg tggctcacag cagectcaaa 40380
ctcctggget caagtgatee tectgecttg gecteccaag tagettggac tacaggtttg 40440
caccactatg tctggctaat tttttaaaaa ttttgcagag gtagggtctt getatgttgt 40500
ctgggctggt cctgaactte tggectcaag catttetect geegtggect cccagagecac 40560
tgagattgca ggtgtgggcc actgtgectg geacatcatc ctttctcata gattgtaaag 40620
gcacatgaag gtcttagaag cacagggagc tcattcaaac atatggctta gatttaaggg 40680
atttctgacc tcttecttgt gtgtaggact acgacgatgg gagatagtct ctccgetcca 40740

ccttgcaaga tatcacctce ttttggagec tattatggga tgacttgtgt cctectcaaa 40800
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attcgcgtat taaattccta acactcagta cctccaaatg tgactgtatt tggcgatagg 40860
gcctttaagg aggtaattaa ggtaaaatga ggtcattagg taaaattaga tagggattta 40920
aagaggtaat taaggcaaaa tgaggtcata ttggacccta atccageatg actggtgttc 40980
ttataaagag attaggacac aggcaacaca gagactgagg ggtgaccctg tgaggataga 41040
gcaagaaggc agcaagcaaa ggagagaggc tttagaagaa accaaacctg ccaatgectt 41100
gatcttggcee ttetagtcte cagagetgtg agaaaatcaa cttetgttge ttaagtcace 41160
cagtctgtgg tgttttgtta tggcagecect agcaaacaaa tacagaacct aaggagetct 41220
accaaatcca tgtaaaatga ggaagcttca ttaagattct ttgcttccct getcatatag 41280
aatccattgg attctaacag tgacagttct attttgtgaa tgaggctgat tactgcttca 41340
caggcaaagt gtatctctac ggctgtcaac tcageatttc acagttctca tgtttattgg 41400
ccatcttgat aacttggagt ctccatctcc cttacttctt teteatttct tttccacgga 41460
tatacaagct agcactttgg cagttaaact getttgagta cataaaggta ttaattcagc 41520
agctgagecce cctttcatta ttttatccat atatttttge aagcttaatg gtttttacca 41580
tttaccatgc tcaaggctgt aaaccatttc tccaggaatc tgactttcaa aggtgcagge 41640
tttaaatgag ttttgccctt gtaaaaggtc ccataaaaaa catctttagg tgetcttaac 41700
caccgagttg atatgtcggc caggactctg cagectgtgg gagagggtgg ggccacctet 41760
ctttaaagag ccaaagaggt tagttccatt gtcctaccag getccetgge attcagattt 41820
atttcagccc cagagggceag ccgtgaagct tggectcace ctggetgeca actgtggecag 41880
aggcttcagg aggatgactt gaaaactgte tgecetgget ctttgaagte tttggatgtg 41940
aacatactcc ttgtttctag gtttgggcga gecaggaatg ccgacaagtt ggtcattgga 42000
gttgctgaag aggcaaaggt agaaggtgaa ttttcatget gettcattaa aaaaaaaaga 42060
aatctagcca ggagacactc aatagccaaa cctagetgtg agtaggcatc atctgacage 42120
aggggcttce gactaagagg cccacctgge cactgcaaca ggeteecgtg cagtgtgaga 42180
tgctagette tgectggagg acagacacct tgtegtectt gttctaatge acacceatte 42240
ttagggagga gagggatagg tgtctgcttt gttcattgac atcattcaac acatccctac 42300
tgagtgcecg tgttgtgeca ggtatgacat aaggtgtggce agaacagceaa ttaacagaga 42360
aacctggtcc ctgaccctgg ggcttgatgg tgtagttgta aaggaagcaa agattgtgtt 42420
teectceeee aaaactcaaa ctctataget cectcttctt tgtectttee tecattcatt 42480
tacccectee acattcttac ctcccagagg tttgeatect agaaagaagg ctgecaggaag 42540
agagtgacat ttatcctagg gcatgaatcc ttaatggtgg aattttatca tctgactaga 42600

ggatatttta taataaatga gcatcttgtg gectctccaa ggeaaggatt ctgaatectt 42660
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tacttgcggt gaaatctata caatgcatta ctgtaccctg gaggecacag ggaggecaca 42720
tgaaggctgt cccagggeac agagaactge agagttagag agggacctee aggettgcaa 42780
atcaggagtg cgttttatca tcagcaaatc aacagctgag tggcactgaa tttctctgee 42840
gaggctctta agcacctagt ttagtttctg cttcctgeaa agagatttat gteectgtgt 42900
agcagaggaa taagaggcct getggecaacg ageecccggag agggagtgge atatgcagag 42960
gatacactga taaatgtaat tgctggaagce tgttggtcce agggetgeea geectaagat 43020
ttaaccccta actctccagg tagtatatgg tacaacccac tcttgatgag agacaagtgt 43080
tcacctgaga tgcaaacttg agaattttge tgetgtcact acccagttta aggcecttttt 43140
ttcactgcag gacaaactat ttcacttgcc aaggettgag tgatgtaage ttcattatta 43200
actactgttc agcagtgtcg acagtatttc tttgaaattt cttttgtcag ctttaacaaa 43260
acctcatcag atcttactga aaggattgge atctggagct ttatttggta atccaacatt 43320
gcatcaactc agaagacaaa ggagcttgag cttgtcttgg aaactcaagg caaagttata 43380
cttgggcatt tcaaaaggca gaaagaaatg gtaaggaata cagtgccaag attgagtaag 43440
aataggcatg gccctttgtt gagectgacc tcagecagat geatgatget gggaacttaa 43500
ctcatttgtt gaatgaataa gtgatggccc aataaaggaa atcggttget getaaaatga 43560
tgaaaaggtc agaagtataa gatctagtta ccggecagge acggtggcte agectgtaat 43620
cccaacactt tgggaggctg aggegggeag atcacgaggt caggagtteg agactatcct 43680
ggccaatatg gtgaaaccce gtctctacta aaaatacaaa aattacccag gtgtggtege 43740
acgtgcctgt agtcccaget actctggagg ctgaggeaga agaatcgett gaacctggga 43800
ggtagaggtt gcagtgagee gagatcagge cacageacte tggectggge aacagagtga 43860
gactccatct caaaacacca ccaacaacaa aagatctagt tacttcaccc ttgttctata 43920
caatgttttc ttgtttctta ttgtgtaatc cctataagag tttgcttcee caaacttaac 43980
ttgaaattaa tttcaaccat ccttggtaat catcttttag gggcagagga taagggatga 44040
tggttatage cagaaaggag atttaaaaga aatgacttga gaatctagtg atgattagac 44100
gtaatgcaag ccctgaattc aactgggaat aaaaacactt acctgacagg ttattgtgag 44160
gatttaatga gaatgtttat aaagcatcta gtggaatgcet aggacctagg aggtgaccca 44220
caaatgttaa cagcatcttc tccaccctce caacactage tggtttttgg ctaaatcaga 44280
tggctggatt cttttectte cttecattte taggatttee ttcececttta aatggagaag 44340
gtgttcctga agtaagggat aattacttac tatcattctg taaagagatc taatctttge 44400
cagagcaaag aatttcctaa tcacttgggt aaacttctgt agaatcggtce ctagaaacca 44460

gctactgage actgeegcett tcaagagate tgtgetgttg cttagaaatg cttattgttt 44520
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gtccaggaaa gaagettgge tgtgttcaag ggeggetgge tactgtcagt ctcacctcee 44580
ttaacacttt tgttaaattc aaaatgagag atatatgaga gggatataca ggtcccttgt 44640
caactttttc tattgtcttg tgaatctctt ggtttcatat catattctcc ttaaaatttt 44700
ccctttactg actgtaagaa ataaagtcca aacattcaaa getttcacaa ttcggatatt 44760
acttttttac ttttcttttt ctttttcttt ctttctgggt ttttgttttt ttgtttttga 44820

tggagtcttg ctcegtcace ctggetgaag tgecaatggea tgattttggt tcactgcaac 44880
ctctgectee ggggttcaag caattctect gecttagecet cccaagtage tgggactact 44940
ggtgtgcacc accacactca getaattttt gtatttttag tatagacagg gtttcacgat 45000
gttggactgg ctggtcttga actcctgacc tcaggtgate catccacctt ggectceccaa 45060
agtgctggga ttacaggceat gatccgecat geccagectg gacattactt ttcttaaaag 45120
tetcatctee atcccacctt ggaacatget taagcecttea cattttteta tacaatettt 45180
cccgtetete caccaaactc ctattcatcce ttgaagaate tcttctgtaa ggcetttatgg 45240
taccactgag caaagttctc atagcacttc catagttctt tcaatctcac agtacatttg 45300
tgttttaatt atatttgtat gtcgttgttc tcattagaca gcaaactcct agaaacaatt 45360
acctggcgtt aaaagtctta gtgacaagat taaggactat ggaatgactt acagtgaaaa 45420
agaacaaaag atactttaca ttcatttaat atctgtagta gatgctttct aggatataat 45480
tgatataata ttatttaatc tattcaacaa tcatgtaggg attaacacat ttacagatta 45540
gtcaatgggc ttaaagatag agtgatttat ttagactaat taaggaagag cctagaattg 45600
aatcctatct gacgctccaa agetcaggct cttgeattac accaggetgg ctcaggaaag 45660
ggcaattata taatcaaagg tacaggcetgg cattagtaaa tagcgtggat tgaggagaaa 45720
aagcagctag gagaccggag cagtaattca atagtaaggc aatgagggcec taaataagat 45780
taataaatag agaacaatca atgaaagtga taaatattga taagcaggag ccaaatggaa 45840
aggtcctgaa aacgaaaagc agattcgtag agctcatcag tgtagcacag catcttactt 45900
gettctgact gtggetgaac cagagttgag gtgggtggct ctgaggectg tgecagtaggg 45960
gcaggceagag cacagtcctg aggetggact cccagaggaa ggtgctetgg geectgggge 46020
tgggattgct getcageage ttgttgagea gaaaacaaag actcagatce tgcagaaaat 46080
atcagaaagc agttaaagcc tgtcttagtc tattttgtge tgctataaca aaataccaca 46140
gactaggtaa tttatgttga acagaaaagt attgtctcac cattctggag getgggaagt 46200
ccaagaccaa aggactggca tctggtaagg gecttettge tgtgtcatct gtggcaaaag 46260
gggaaatgge aaaagaagga gectactctc aaaagecctt ttattaagge attaagccca 46320

ctcatgagtg tggagctett agtgcttaac cacctcttaa aaaccccate tcccaatace 46380
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attccatcgg caatttaact tcagcataag ttttggatgg gacaaacgct caaaccatag 46440
aaatgcctat tcaagatttc atacaatatg tggtcatgtt atttccccca acaactctaa 46500
acctaaaggt aacctgcaaa agcaatagat tggaccccaa tctactagtt tetttcccag 46560
ccagaatttg ttaagttcaa ggggatattg acaactgtac agaaactgca gcacatcage 46620
cctccaaaaa cactaacaga cgagagagtt gtttgtgagce tctgttcage tgagtatcat 46680
agtatgtatg gaaaggtttt tgaccttgaa ctaccactaa aactgttcca aaatctgttt 46740
atatggagtc attctgcatg tacaaatttt taccacagcc attttggcca aatatcctat 46800
ttgccagtct atcatatttg gcaagatatg gectgatgcet aaacatggaa ttgatctctt 46860
ggttagtagg cttcaagtct tgggtcttta caggaattct actcttttct gttctgecca 46920
ttttttataa gectcttett tctgtaaggt caaagtagtt tatggataag aaccagatta 46980
ttggggagag gaggtaggtt gaattgagga acatttcttt ttgtcagtac ctccagecta 47040
ttcgtattgt tggeccagete actggtacaa ttaatctttt tgattttata acgatggaag 47100
ttgtgtttaa ctggagatga gagcaattaa ttttcttctt ataaggttgt getttctttt 47160
taggaagtac agttttttca taagtacttc aattaaaaaa gggagagaat tgaacttttg 47220
gcagcaaact caaacattat aagtgaaatt aagatgccca agtctgtget caatageatt 47280
gtatgggttt gtgatatgee ttcaagctct tcatgaattc agttattttg aattcagttg 47340
tatttcagcg accaagacaa aagcattttt gtgaggtgct ttttgtttat atcccaggat 47400
tttatttaga aagaaaactg cacaaatttc actggtatcc agacatggtc aactttattg 47460
aaaaacaaaa cacaaaaacc ctactttgct agtggaaaat gtaagttttt tgatatttca 47520
atcactaacg ttcttctgtt acatatcatt ttctttactt tctatataat ggacctagat 47580
ttagtgtatc tgtcactttg gtttgaaacg tgtgectgag tttgcttgga gaacatgttg 47640
gggacttatc ctcatgtgga agccatcacc ccacatttca ctgagectct ggaagggaaa 47700
caattttgca gaatgtaatt ctagaagctg ggtcacctgt gaaatcacac tggeatttga 47760
tatccttaag aaaacaaaaa ggagcctaca gggacaaaat atcatatgtg caatgtagga 47820
ctccagacct ttcccttecc ttttattatg taacgtttta aaagecacat gttcattcag 47880
ctgtttctca tcagttttgt tttgttccca tataaacaca tacacacaaa ataaaaacaa 47940
ttttaataaa gataaattgt tttttctctt aaagtttctt tgatagtgga attcatgtaa 48000
aactctgaat tatgaaaaag ttaaaaaaaa atccaaaata gaatttttta aaaaatgcag 48060
ttctgattgt gtetttcgte ttgtcteccce ttttcaaata tgttecttea ttettttaac 48120
cctctgtaaa gecacatagg aaaggceacag ttttgaaata atattagcaa ttaaggtttc 48180

tggtttattt ttaacaagga taaataatgc gtcagaaaac ttttgcagat tatatcaaaa 48240
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cagaggaatg cttgttgttc agaacatgtc tggacacatc cctagtcttg tgtcatctat 48300
ttgaaagetg cctgggegta gtccaatgtg tttacctgat acatattgac ttacagttat 48360
tttagccgte tttgtggata acccaggtaa gtgcaagaga tgtageattt ccagtagtta 48420
cagctttgaa aagtgacata gcacactgga aaacatttge ttgcactatt tgcactgaat 48480
tttacttaaa cgaagcatgg tcacttggat gtccatagaa ctttatagcet ttgtggtttt 48540
catacacatt ctctcactta atcttcacaa agtgcatccc tttaccttga gtctaaggeec 48600
caaggaattc tgactacaca tataactaaa atgagtatcg tacaacattc cctatggcac 48660
tcccatagat aggatattag ctcagccage tccaattaac tttgttcttc tctgagttaa 48720
tgcatttcge agtttgecte tggtttacag gaggtagtgg gecataaaag tagatgaaga 48780
aggttctata taaaatggga tcaaggttgg gtgtggtggc ttacacctge agtaccageca 48840
ctttgggagg ctgaggcagg aggattgctt gagcccagga gtcggagace agectgggea 48900
acatagtgag accatgtctc tataaaaaac acatttaaaa attagctgga tgtggtggcg 48960
tgcacctata gtcccagete tttgagagge tgaggcaaga ggatcacttg agectgggeg 49020
ttcaaggctg caatgtgcta tgatcgtgte tetgeactce agectgggtg acagagtgag 49080
accctgtctc aaataaacaa ataaaataaa aataaaatgg gatcaagett cgcagtgtgt 49140
agaatctcag agtaagagac cttggataac ctgtggtcca agaacaactc atggacaaca 49200
ttcctgattt cttcectttt ctaaagggat attacaccte atcagttage ttattcagta 49260
agctcatcac ttgcaccaat atattctggt ccaagecact gtgatctete acctggetga 49320
ttgcagceaga ttctgaatcg taagcagtct teetgetgte actgttgtee tgeccccaacg 49380
cccgtgcttt attctccaca gggeagaaag tgatctttta aaatgtaatc aggeccaagtt 49440
actcgtgggc ttaaaatcct ctaaggtatc tcatcacagt taaaatctaa ctccaggeca 49500
aatgcagtgg ctcacgccta taatcccaac actttgggag gecagaggeat gtggatcact 49560
tgagcgcagg agttcgagac cagectgggce aacatggeaa gacceecgte tctacaaaac 49620
atacaaaaat tagccagggg tggtggcgeg tgcctgtggt agececcaget gettggaagg 49680
ctgaggtggg agatcacttg agcccaagag gttaaggetg cagtgagega agatcatgee 49740
getgeactce ageccgagcea acaaaacgag accctgtete aaaaaataaa taaataaaat 49800
aaaatttaac tgcaaaagcce ttaccatgge ctctgaggcec tagggtectg getcttgaga 49860
ggaatcttga gatcgttcct gtttcacaac ccatgetgte ttttecttct gecctgaaagg 49920
ctgtttccgt tcatgtttgt gtggtgcatt cecteattca tttaggttgg tgecccagata 49980
tcatctectt acaccatcct aactaaaata aataccccee aacccttaag tcactgataa 50040

acccttaacc tgcttcattt ttcttcacag ttcttattgt tccttgatac catataatac 50100
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gtttatttgt gcagatgttt attgtcagee tcctgeacta gactgtaage cecatgatgg 50160
aggggacttt tctccttcat tctccactat ttcccagtgt tgttgeatag tagggtatte 50220
tgtgaatata cattaatgag aggaataaat taattattag aaaaactctc tttccatttg 50280
aaggctgttt atgtgggatg agagatgaat gtaagacttc atccctgggt tattgaaaga 50340
atgatgcaaa tgggacatca ggagccacag gtgtgaaggg ttgggaggga catgatattg 50400
tccagtagac tcccttagee tagagaaagg gtttgatgaa gacctctagg tcatatagca 50460
agcatatcag ggactggagt ccatgtcttc tgagttccct ggetggtgtt ctttccatga 50520
catcatagca tctctaagag tcaggaggag gagatgaagt caggatacag aaaagtagtt 50580
aatggaagat gataaattca gcttgggaca tgetgagcett gagatgtcac tgggacatge 50640
agatacagat atcatgtgct gttagaatga aaaactgaag cccagaaatg agcacagata 50700
catgcactga ttttgtaatt gaaactatgg aaaaagattt tcaagggcaa acaggaaaaa 50760
gtaagaaaaa gaagagtagg gaaaagaatg caaaggctct aacctttgea tatgaaagat 50820
gtttgcagag aaaaaaggat tcccatggtc tcacaaagee aagggaaaaa aggteegtcg 50880
aggaaaagtc aagtaagaca aggactagca ggtagaaagc agtttcagca gtgtggagtt 50940
aaaggtcaaa ttgccgggga ttaagataat gaagatgagg gggcttagtg gttaagaget 51000
ctggagttga actgcctgga tttggaccca gacttcagcea tttactgtct gtecttggge 51060
aagattttaa atctatctat gctttattge ctcatatact aaataggaat aaaactaata 51120
cccatcacag aaaggtgttg tgagaaataa atgagataac ctattttaat tgcttagcce 51180
agtgtctaac acataataac tactcaataa atttaggtat tatttctctt gacagaagtg 51240
tgggatctaa gggecagget cacaccttca cageaccttc ggaggtcaaa atgggaggtt 51300
cacttgagcc cagtagtttg acaccagect gggeaacatg gegagaccct gtetctacaa 51360
aaaaataaaa aaattagctg ggcatggtgg tacatgcettg tggtttcage tattcagaag 51420
gctgagacag ggggatcget tgageccagg aggttaagac tgecagtaagt tgcactactg 51480
cactgcagtc tgggcaacag aaagagaccc tgtcttaaat aaacaaatag atagacaaat 51540
agataaataa ataaatgtgg ggtctagggg gaatagaaag gtaagacata aatttgaaag 51600
attaacagga agaagacttc tcttgagtga taaaagtcct gtaaaagaaa gaaaaaggga 51660
ccccaaattc aggcaaagtg gttagtttta aggaaaagaa attagacggt aagagaggaa 51720
cataaaacag attatgggga tgagaggagc tctggaaagt ttgataaaga gacatgtatt 51780
ctaaagtcgc cttgttagat cagttcatag cccagcettat taagagcttt tgagtccctc 51840
tttctgacat gccacatgtt ggctgataat tacaacaatc tgaggtgata tggtttgata 51900

agcactgcac agggctaagg atagatcagg attcaaggat tagttagggt gtccaagagg 51960
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aacagaacca gcagaatcaa taggagattg tatatataaa taatctataa tataaatttt 52020
ctcctaaaat tatatatata tacttttaat gtgtatataa ctttaatata tattaaaatc 52080
tatatgatta tatatattaa atatatgtag agagatttat tatgggaatt gtcttatgtg 52140
attatggagg ccaaaaagtc tcatgatcca ctatctgcaa actggaaaac caagaaaget 52200
ggtggtataa ttcagtccaa gtccgaaggt ctgagaatca ggaacccatg atgecaagttc 52260
tgttctgagt gtgaaggecc agaaactaga agtaccagtg tccaaatgeca gcagaagagg 52320
atgtgccage ctaaatagag atggaactca ctcgtecttt gectttttgt tetcttcagg 52380
ccctcaccaa actggacgat ggecattcat attggtgagg atgattttct gtactcagtc 52440
taccaatttg aatatgaatc tcttctggaa acaccctcac agacacccag aaataatttt 52500
ttaccagctt tgtggcatce cttagtcctg tctgtttaat acatgaaatc ggecatcaca 52560
aatccttcca gtaaccatag gaaagceccct gtaagttgee acggatctat catttgacac 52620
agtctggaat cccagggttg gagggtgtct gaaaggcecat gtggeccaat gtcacccaaa 52680
ttccctggac ageatctcca geagecagtt ttgtatcage tgtatttgga cagtgtcecee 52740
actggtggct ctcggcatct tgcaagcaga cctttctcag gtcagattet tcagcacaga 52800
aagttctatc attgatttgc catagggcct gaaattgeca ttttcaatca ttcctcagge 52860
ttaagcgatc aaaatatccc tttaaaccac aaatacgtta cctggeaata gagtaaggac 52920
tgtaagagag tcctttggea gtcacatggg atgatcccaa ggataggtaa attctaatta 52980
gtggtgggag tagggoctag gacacagggg atgctgaaga caataagaca cggetgaaag 53040
ggtcaatect ggggagttge aacatggata cacaggatat tcagaggaag attaatgttg 53100
aagtcaaatt catccttctt cacatctttg gectcttetg gecctagatg agtattgagg 53160
tgaactagtg tctaaagaag agccctggtc tgattcatta ccaccacgta caagaggaca 53220
tttcaatgac tggcaatgag atagtccatt taattcatta catagtattc agectggggt 53280
tcatgaatct ggtctaagtg aggatagetg aaggcattct cagtttacge atggataaga 53340
tttccaacce aagecacata accctaccac aatccagatg gagtccagec cattcactcc 53400
atctgcagca ctctctgage tcaactggtt tgettatett tgtgtttctt tagtactttg 53460
tgtttcctta tctgtaaaat actttaccta ttagaaggca gagagetgga ttagaggatc 53520
tetggtgggt ttttetgett ctaaattgta tgatatcage tatgggacct ccaagacttg 53580
agaggtcaat gacaggaggce gggtctaaag gagcttcaaa atttcaacct aggacagact 53640
tagggttgea ggagaaggga ggggactggg catggaactg caccttectg gtaagecaget 53700
gtttttattg agattgcata agcattgggg gecactgggg aagttgacaa gatttgggga 53760

gatctaaagc tctccacaag caactccttg agecattetg aaaatagtte ctggtggetg 53820
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atgtggttaa ttccttcage tctgeattge cggeaatcte cgtectectt tetgtattag 53880
gaaactaaaa ggctcagcag tggtgatttg aacattgcaa cagecattag aaaatatatt 53940
ttttttggct gggeatggtg actcatgett gtaatcccag cactttggga ggetgaggea 54000
tgcagatcac ttgagtccag gagttcaaga ctagectggg caacatggtg aaaccetgte 54060
tctactaaaa atacaaaaat tagccaggca tagtggtatg cacctgcaat cccagetact 54120
tgagaggatg aggcagaaga atggcttgaa ctcaggaggt ggaggttoca gtgagctgag 54180
atcgggtcat agcactccag getgggeaaa agagtgaaat ccagtcacce ccacaccece 54240
cccaaaaaaa gtatacctgt tttcattggg atattttggt catcactata tgcagtcata 54300
ttetettetg cctgagtgta taatgttggt taaaatttgg ccaaaaaaaa cgtaactttg 54360
ggaggctgag gttgtaggat tgcttgagge ccagagtttg ataccagect gatcaacata 54420
acaagaacct gcctttaaac acaaaaaaca taaaagggag actagacaat tttgttgttt 54480
ttttttaaca aatccttttc ctaattcaaa gatgaaatta ttactattaa tggaaaataa 54540
attggtttat tttgtccata aacactgtgc catttatgat aacactagea ttaacactaa 54600
acactgtgta tccattaata gcagttttca tgttcatagt getttaccaa caactaatta 54660
aacgaaacta ttttaatttg ttgccatgge agtaaataga gatacacaga aatggttgta 54720
tccatcaaat tcattcttaa ttcctgaaac ataattcagt ttgggcaata aatcattatt 54780
atgtagtgct ataatatgtt taagatgata attactatgt tcataatgaa aagatttgca 54840
agtatacata gacacatgca atatcaaata tttatggatg acaattttta tatttgttac 54900
tcagaaaaga ttttccttta ctgaatctga tagtcaaaaa tgaacatttc atctgcaatc 54960
attactctgt tcatatctta tctattatgt ttgctcctga geatccatet ctagaagagt 55020
ggcattagaa tgaaagaggc ctcaaaaaaa tttgectctg aattaacaga gggatetgtt 55080
cgtggttagt ctgtgaggag aggggatgca gagggaggec agggagaaga gacagtcact 55140
atcttcacgt atctggaggg ctttgaagtg gaagaacggg agttttgcett tgtcctetgg 55200
gatccagacc agagtgaacg tgtggaaget acagggaggce aagtgtgatt cagegtgatg 55260
tgaaggcectc gtctggagtc aaaaagactg ggcccaaate cagactctgt cecttetgca 55320
agtctggcta cctaaccact ctaagccaca agectgttge agggggtcat ctgggaactt 55380
ccaaaataac acacccagta aagcactgag gecttcacct ggtacctage gagtgatgeca 55440
tgactgtcag ctctttatgg gatagtattt gtctttaaaa ggatgttaaa tgtagaatta 55500
ctgctttgea aggcagtgac tcacttctct ggcacgggaa gtaatgaage agaaactgga 55560
tgaccacctg ttaaaaatat tgtctaaggg tttcetgett tgagggtgag gttgaaatca 55620

atgatttcca ggtccatatg attccatgaa ttttgcagaa ggaagggaga aaggacgtct 55680
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agtttaatcc tttaaccttt tctatattgt attcttgcta taatgtgata cctgggggat 55740
ctaggctgta acacaatgtt attgatgaaa tggtattata gagagcaaac ttttctcttg 55800
tagactttta tcctgaacta gecttaactc tgggaaaaag agecactaat tetgacgece 55860
cagtctctge caggttttee tctgagatce attagatect ttacaaatag agattttttt 55920
ctcaactagc tttcctaagt ctgtggecca ttgtgttttc acattacaaa ctatttectt 55980
tcatattcag aatgttttct gtatataatc acgtttccct agatatttat ttatctttac 56040
cttgttgctt aaccectcta tcagtgagag ggcaatgaac caatctagat ttaaataaca 56100
tgaccttcct tctcatgtat ctttettttt ctttaacaac attgtatgat gaccagettc 56160
tgceccagttg ctgaacgttt gtacagaaac cactaaaatc catacagtta tagagttgtt 56220
tgtggggctg tggtgtcaat tccatcccaa ccacttatga gacttcaatt cctgggagtg 56280
ctgctatcac taagataatt gggtatgaat ggcaaggaac ccactaaaaa ccttcaageca 56340
aagctgagag agagccaagg gaaaagggaa tgagaaaatg agtactaggg aggtgaaagg 56400
gctaaacata aatggtacaa ggaaagaaaa aaaaacagat tttaaaaaaa gaaaaaaaaa 56460
agagctcaaa gcagagaagg aaggaagaga cgttttaaat tgtcctgatt ttcacattac 56520
atctacatag ttcttggaaa tggaagagaa acactattct tagagagaat caaaagtaaa 56580
cttcgaaaaa taaaataggt agtaaaagac aaaagaaaaa taccagtttg ctgttagctg 56640
ttctataatc aatcatttac tagaggaact ataacagtag aggcggaata aactagtatg 56700
tccggtatgt geactttcea tgtgaaaaaa attaaagtag aaaatctcac ataaaaaaaa 56760
tgttgottgt gtatctttct ctatctatga aataactttt taaaaatcac ataacatctt 56820
tttttctgaa ccaaatggat tcagaatagg ctcctgggtt tgtetetetg tgtgtggttt 56880
tgttccgttt gtttgtttat ttgtttgttt gttttgagat agggtcttge tatgttcagt 56940
cttgcccagg ctggtcttga agtcectgage tcaagggate ttcccaccte cgettcccaa 57000
gtagggatta taggcaggta ccaccatgec tagttagttt tttgttttgt tttttactgg 57060
tgacatttat gtggcatttt cctcaaataa aacttttttg accattaaac tagecttctt 57120
aatactttca gaagttattt aacaataata tgagcatatt caacttatat tcacaaaaag 57180
tgagatgtaa tttctacact ctaacattaa tgtttaatgt tcatcagcta taagttacta 57240
atattttctt tggaaatatt ttcctacctg aaaaacttta atagcagatg aatgtagett 57300
acattacaac ataaatcaac ttggattcct ttcttttttt tttttttttt tgagacagag 57360
tettgetctg tcactcagge tggagtacag tggeatgatce tcagttcatt gecagecttgg 57420
cctcccgage tcaagcaata cteeccacate agecttetga gtagetggga ctacaggeat 57480

gtgccactgt gectggcetaa ttttatttat tttetgtaga gatggggtet cactaccagt 57540
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tcaagaccca ggctgacctt gaactactga gecacaagcaa tectcecacc ttggeeteee 57600
aaagtgcetgg gattacagga gtgagecacce acacccaget getttcaatt ttaatttgtt 57660
tctaaatatt ttatttaaca tatgaacacg agtgataggc agataaacca catctcactt 57720
accatgtgtg tgtgtttgtt ggggggtagt gcaagtggat gaactgttga acttttaaaa 57780
ataaaaattc ctcaacaaac tttatgtctt ttatataaaa taaaaggaaa ttatttttaa 57840
ctgtttgaca aatgaagaca gtgtttagag taaaatgacc aggtagggtc cattggtttc 57900
agattagcat cctgtgttgg tccectcget ccaggtgttc agaggectga geatcccatt 57960
cccaagtcat gttcagtgtg cagaaaggat ttccctaage aggetatcat ttctccaaaa 58020
tagaagagat tgtgggatgc gtctaattag gaaattttca aagtaaaata ttatgatgtt 58080
tctatccaaa caactgtatc aggaagagtc tttaaaaggg ttttctcatc tgtaaactga 58140
gattgagtta gataatgtct aatgcctctt ttagttctgt tttagttcag ttctatgaga 58200
ctaagtgttt tgctcgtggg tttatttttc tgeeectatt tagttaacat acataaacaa 58260
attgatcatc agaatgtcac ccattttcct cccaagtage acccageage actatgatga 58320
gtcaaatata gttgttgtta atggatttge atcctaagte tccttattag agagectttt 58380
agtccatttg ttgggaggga agggaacacc ctcacctaca tatgtgtttg atactttttt 58440
cagattgttc ttgactttgt catatcaaaa agcagaggtc agctcaacag aaaatattat 58500
agaaggactt tgcatttacc gtatagtact ctgttcccta tgtgattttt ctccacaaag 58560
tagtatgcca aatgttatta aactgataaa tgctttcaag atacttgatc cacatttctt 58620
tgaacaaaat aattctcttc cagctttcaa acgtataata aataatatgc ttattattga 58680
tacttgattg agtgtagttt gtgctaggta ttagtcaacg gaagtaatca tcccacttta 58740
atagaaaccc ttaagtttca gtacatgaac acaatagaaa tttatttctt gettacttga 58800
caaaatatgt tggtgaatgt cctggttttg ctggacactg ataatcctac agtagacaga 58860
gaggagaatg cagatgctgt cttgcagatt gtaggtgcta ggcatgaagt ggtatatcgt 58920
getgetggta catagtceat ttgecagaac tggtageata gecccacata gatacaatca 58980
gactgggaaa tgtagtctte ctttgtgect aggaggaaat tgagatggtt tgagaaacac 59040
acaggactgt ttctgetatg atcttctata gcaaggagtt acgtttagaa atgagttgaa 59100
gaagagggac ttgaaagaga aagcagctta tccaggtata tttttcataa ccaaaattag 59160
gatcgetete aaaggetgtg acaaagacca tattgaatte cttggatgat ctagaaatgg 59220
agtggtagaa ggttagaaat taagttgata cggggatgga caggataaat gataattcat 59280
agatgataaa cggtaattaa aaagaggttt aattggttca cagttctgta gactgtacag 59340

gaagctggtg ctggeagetg cttggcttct agggaggect caggaagcett acaategtgg 59400
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tggaaggtga agggggagag gacaagtcac atagtgaaag caagagcaag agagaaagtg 59460
tggtcggeag aggtgccaca cacttttaag taaccatatc tcatgagaac tcactatcag 59520
aaagacaaca ccaagccatg gatcattcac cccatgatca aaacacctce cactaggece 59580
caccttcaat gctggggatt acaattcaac acgagatttg ggtggggaca aatatccaaa 59640
ctgtatcagc agactaatac aatagtacat tatgatcaaa tagggtttat ctcaagatgt 59700
aaatttggtt taacatttga aaactaatcg tgtaattcac caaaattaca gcataaaaaa 59760
gaaaaatcat atgagtatct caaaagatgc agaaacagga tttggcaaaa ttcaataccc 59820
attcatgata aataactttc agcaaattag gcatggacag gaacttcttc aactcgacaa 59880
aaggcatgta ccaaaagcta acattctcct taatagggaa agactaaatg cttttcccct 59940
aagatcagaa actaagcaag gatgtctgtt cttatcacta ctattccata ttgcattaaa 60000
attcctgacc agtgcaaaaa ggctctttac agagaataaa actctttatt cacaaaagtc 60060
atgatcagct atgtagaaaa tcattattaa gattttaatt tagaaactag tagaactaat 60120
aagtgagttt agcaaggtca cagaatgcaa gatcgacata caaaaataaa atttattagt 60180
gaaaattttg aaataataat taatgaaata atcccattta cagtagcatc aaaaagcatg 60240
aaaatacttg ggtataaact taaaatatgt gtgatatggt ttagetgtgt ccccacccaa 60300
atctcatctt gaattgtagt tccctgtggt aagaggaace cattgggagg taatttagtc 60360
atggagatgt tcaccctcat getgttetct tgatactgag ttctcacaag atctgatggt 60420
tttataaggg gcttttccea cttttgetet geecttctee ttgetgteat catatgaaga 60480
aggacatgtt tgcttccect tccgecatga ttgtaagttt cctgaggect ccccagtcat 60540
gctgaactgt gattcaatga aacctcttte ctttataaat cacccagtct cgggtatgtc 60600
tttattagca gcatgagaat ggacaaatac aatgtgcaag tactatacac tgaaaactgt 60660
agaacattgc ttaaataaat caaaggaaat ataaataaat ggatatagag tgttcatgtt 60720
ttagaagaca aattgttgag attttcaatt ccctccaage tgacctacag attcagtgec 60780
atcccaattg acatcatact ggacattttt aatgaaacta atatattgat tctcaattta 60840
tttggacata caaagaacct agaggagtca aaacaatttt taactggaga acaaatttag 60900
aatacttaca ctacttgatc tcaatattac tataaagcta gtaatgaaga ctttgcatta 60960
ttgtaagtat agagacatag atcaatgaaa tggaagagag agttcaaaag tagttcacat 61020
atataatggt caattgattt tcaataaggt aaatgcaaaa ggataatctt ttcaagaatg 61080
gaattagaac aacaggacat ctatctggga agagaggaaa ctccaccctt aactcatage 61140
acatgtgaag attaacacat aatggctcat aaatgtaaag ataagagcta aaactataac 61200

aattctagaa gcaaacatag aagaaaatct ttgtggcatg acattaggga aagatatctc 61260
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aggacacaac atagcacaaa ccataaacaa aaatggcaga ttggcttcat ttaaatttaa 61320
aacatttgtt cttcaaagac acccaagaaa ctaaatggca agccaaagec agggagaaaa 61380
catttacaaa atacatatct gatacataaa ttgtatccag gatgtataaa gaattcttac 61440
aaatcagtaa tagtataaaa aatgcatctt aaaaaatggg agttgggceac aatggctcac 61500
atccataatc ccagegcttc gggaagecaa ggcagaaaga ttgcttgage ccagtgatag 61560
cttgaggctg cagtgagtta caatcacgcc actgcactce agectggaca acagagagag 61620
actccaactc caaaaaaagg tagattggct tcacaatcta cacaatcttc acaatcttcc 61680
aactccaaaa aaaaaaaaaa agggtgggcc ggggegeegs gotgototea gaggtggcaa 61740
aagattgaaa caggcacttt atgaaagaag acacacaaag tgaaaataag tacatgaaag 61800
gatggatgct cagtatcatt tatcatgaag atatgccaga gaaactacaa tgaaatgctc 61860
agaaagctaa atgttttttt aaaagttgac aataccaaat gttggccaca atatagaatg 61920
ctggaactct catacattge agatgggaat gcaacacagt gttaatagea tagecacttt 61980
ggaaaactgg cagatttttt aaaaagttaa gttaaacatg cattaaccat atgtcccagt 62040
aatatcactc cagggtattt atccaagaac aaacatgtac acacaaaaaa ttaaacatag 62100
atgttcatag cattttattt gcaatagcca aaactggaca gtactcaaat gtccatcaac 62160
tggtgagteg aaaaacaaat tatgtatcca tacaatggaa cactgtccaa taaagaggaa 62220
tgactaaaga tccatgtgaa aatatggatg aatctcaaaa gcattatget atatgaaaga 62280
gggcagaaac aaaagagetc ataccatagg aatctattaa tacagaatta taaaaaagac 62340
aaaactacgg agagctaaaa ctctgtcage agttgetctg atctcageat ccacagggat 62400
gggattgetg acataggggc gtggaacttt gcagggagea tgaggagggg gtgaaatatc 62460
ctcattgtag tggaacttac acagctctat acatttgtca actctcattg aattgtacac 62520
aaaattgttg aggtttacac tatagaaatt atatttcaat aaagctgatt ttgaaggcaa 62580
aaatttttct ctggggtttc tgactgtgga ttaatacaaa tcaaaaaacc aaacagetgg 62640
gttcccagaa cttacaagtg aagtggctca aaaagetcea ctetgtcaga attcageeet 62700
agaaatgtgt tacctcttge aggtaactca geagttatgt ccagaatgag agtctttttc 62760
tttttetttt tettttttgt ttttttcect tggagaccte tgatctgaca gaatgagagt 62820
ctttaatagg aaaattgaga gagagctgat agatttcctt cctttcagaa acaaatgtac 62880
agagattttc caatgtaagg gttcataatg cgtgtattgt gcaatgagaa ttctatttge 62940
agtcctctta ccaactttgt cgacaatgtt tacaacattt ctctctttag agccactgaa 63000
atcaaagaaa ttcttaaaca acatactatt cttgcccaaa ataagaagag agaattcttt 63060

cactcactca ttcattcagt aaacattttc ctttctttct ttgtatatat atatattttt 63120
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gggtgggoag gcaggetett getetgtgge ccagggcetag agtgeagtga tgtaatcatg 63180

gctcactgea gettcaaact cctggactca agegatccte acaactcage ctcccaagta 63240
gctgggacta taggtgtgtg ctgecacage ctggeatttt tetttttttt tttttttttg 63300
tagagatgtg gtcttgctat gttgctcagg ctagtctcga actectggee tcaagetgtc 63360
ttcccaccte agectceccag agtgetggga ttataggeat gagecaccac acctggtcte 63420
ctttagtgaa tatttattaa ttgcctectg catgatagge aatataccca gtgetggaaa 63480
ctaaaagtaa atatataaat aaagtgttgt ctctgtctte tggagagcetce taacttctct 63540
taggtttttg cattcacaat tcagaacact gagagacagc ttctgegatt ageccttgtc 63600
actgaaaact tacaaaaaaa aacctctgag agttatggag ataaagattg cttttaataa 63660
agctctttaa atcctagaat gttgtaattt ggcagtcaaa aaggccatcc ttcctattca 63720
gagaaaagaa atgaaagcct aagaatatga cggtcctatg ggatatggtt tggctgtgte 63780
gccacccaaa ccteatctea tettgaattg tagettccat aattcccata ttttgtggga 63840
gggacccagt aggaggcaat tgaatcatgg gggeaggtct tteecttget gttttectga 63900
tagtgaataa gcctcacaat atctgatggt tttataaagg gtagttctce tgcacaggtg 63960
ctcttgecta ctaccatgta agatgtgact ttgtttctcee ttcgtettet gecatgattg 64020
tgaggtctee ccagecacgt ggaactgtga gtecattaaa ccetctttect ttataaatta 64080
cccagtctca ggtatgtctt tattggtagt gtgggaacag actaacacac catggtaaaa 64140
gaaaacagtt tctctattca cactacactt ctgacactaa atgtatgggt ttttaccaca 64200
ccaagtaatt gtccaattct ctgaagatge caactgggaa tcctgaaatt atgacatgat 64260
ctacctggaa tttgcgtcat acccgcaagt taaaatccca caagactttc cccaattcag 64320
atgccaacag taagtctggg gttgccacca gtacttctga ccaagtggcc ataaatcaga 64380
ggttcccatt gatactgggeg gotaggagag gtaaccccaa atgatggeag gacctcaace 64440
ctggccagtg cccaggctct tgacacctgg acaagtcaag gaattcacca tcaagaaatt 64500
caaggacacc gtcaagaaac tcaaggacga gtcagaaaat agtgaaagtc tggagetttg 64560
tggcaaagtg aaaagacaca ctcaagaaag gggagtgtga gtgtgtgtac tcaagagagt 64620
gagtcatgce caacggggtt tggagtttct acctttatgg gtttctttaa ccaaggggtg 64680
gattattcat gaagatttct agaaaaagat aaagatttct cagaactgtg gtgtcaccca 64740
tgtttacacc aaatatgggt gttccatgaa ctattatgge actagtgggt gtgtgattta 64800
gggtgttaat gagtgtgtaa tgagatceta ggtgaaacct acgecaaate cageaccatg 64860
ttgagtctgg ttggtettag tcaacttgge cctcatectg cttttcaggg tettattggt 64920

ccctagtata tgcagcetett tcaacagetc ctttttgeta gtcatgagac tgetgettgg 64980
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aattttctgt tctgctatga ctatcctgte tcactgtgac cectttetca ggattgataa 65040
tttactagaa tagctcacag aactgaggct cacagacact ttacttatgt ttactggttt 65100
attataaaag ctacaactcg ggaacagcca aatgaaagga atgcatagga caggggactg 65160
gggatgcette agggttttca tgcectetct gggeacacca ctctcccage acctcaatga 65220
attcatcaac tcctaagctc ataagtctce cagttcaaga ccttctatag agcttaatct 65280
ccagaccccc tcteeectte ctggaggteg gttgtgtgge tgaaagttct accectectaa 65340
tcatgtcgte tttctgataa ccaactccat ccttgggeag tctaggggct ccatcctaag 65400
tcacctcatt aacataagct caggtgtcat cgtaagtggc ttctttatga ataaaaaatg 65460
aaggactcag gaaattccaa gggttttaga aaccaggaca aagaccaaat atattttgtt 65520
ttatcccaca cagttagaca atgagttagt gggacccctt ctgtettetg actctgatte 65580
aacatttcag aggccectgg catggtctte attatctecc ttcatcacte cctgecagage 65640
agcagtgtct ctaagccctg ctgtectctt ggagacatte cagggtactt ttacaatcta 65700
aaaacatgca agcataggta atttccacag gttatacgtg aaataacgta tctttgggaa 65760
aaaagattat aagtgaaatg cttagttcag caaaggaatg ttttctatgg aatcccectt 65820
tgatagaaat attgcttttg aaaacatttt attattggaa taatttggaa aaagtgattt 65880
atttgtgctc cgagggaaat ggggactttc ttctcaaatg tttacaggaa ttattttgat 65940
aataaagcat tttctgattg ggaggatgcea gataattttt caggcatgaa acagaaaagc 66000
agctgcagct atgtacttag gaaaaggttt ggtttttgtt tttaatggtc aagtcagtac 66060
agtacagtgc atagtgctgt gctaaaaage tttacactca cagaaaatta aatcagggea 66120
atcatgtatg tgataccttg ggaccaaact ttcatttgte gtttatccgg tgtatcctat 66180
gtgccaaaga ctgtgaagea gtgctgtcaa tagaattett tgtattcatg gaaacgttct 66240
agagctgcaa tgtctaaata cagtagecat tctcagtgge tcatgectgg aatcctaact 66300
ctttaggagg ctgagactgg aggatcactt gaggccggga gttccagace agectgggea 66360
acatagtgag aacctttatc tacaaaaaaa ttaaaataat attcagtggg gtgcggtaat 66420
geatgtctgt agtctccage tactcaggag getgaggtgg gaggattget tgagtccaca 66480
ggaggtcaag gctgeagtga tetatgactg caccacagec ctacagectg ggtgacagag 66540
caagaccctg tctctaaaga aataataaat aaataaataa ataaataaat aaataaataa 66600
ataaatagtg gctatattca gtagccacta actacctatg gctactgaac acttgaaata 66660
cggctagtga gactgagaaa tgaattttaa gtttaatttt ctttcaatce atttaaattt 66720
ggctggecac gtagtctact agetatggaa ttagacagea tagetgtgag aaataggaaa 66780

tacaaagtgc ctgaatattc acaatgtggt tgtaaatgat tgagctagat gtggatggag 66840
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gattgtttcc agcaatatct atccacaaag gacatctctc ccatctttca gaattattac 66900
cttcaaatat aagactctat gatggaggtg attaacttga tatcctatga gcacatatat 66960
ctacagtgag taaacaaaat gctatgactc tttcaagcta agaagtatga gaagatggta 67020
gagtgggacc ccttetgtet tgggtgctac tgaggtgaca gtgtaataca cagcaaagta 67080
cgtccaagtg gatttgggac aacatctacc ccatgecacag attaaaaaaa aaaaaagggt 67140
cctgagactt tgttctacaa tcttggatce cttgtcagtc aaatcaaaac tataaaaata 67200
agtgctaatg agagaagaac atgaggagat ggtgatgaca getgttgect ggetctactc 67260
tccactggaa gagagetggg tgctactctc cagecccaag cctagtaaaa ggagttcaaa 67320
gagacctgtt ggagaaatcc caaatggttc ctggaaaaca ctgaagatgg tggectcget 67380
catgctccag aaaaccaatg gaggttgctt cttcccacga aacctagagt gagagggttg 67440
accaaccgct ttgggatagg gactagggaa geccttgeta tgtggatggg atcagcccac 67500
actcccagag ttgctgagge aaggggcatg tgtgagtgte tettgtggaa gagatgtgge 67560
ccacatgcaa tagagttggc atggagtcta tcttcttggg gtccacccag tagggtgget 67620
gagagagggc aaggctcage aggaagaaat gttccagtgg gtacatagga ctgaggaact 67680
ggaatagagg accccactta atatggtttg gatgtttgtc ccctccaaat cteatgttga 67740
aatgtgattc ccaatgtcag aggtgtggcc tggtgggagg tgattgaatc atggggacag 67800
atccctcatg gatggcttag cactatccte ctggtgataa gtgagttctt getctgagtt 67860
cacatgagat ctggttgttt taaaaagtgg ggtacctcce cccaaccctt ctectgetet 67920
cacaatgtga catgcctgtc cctgcettcac cttctgeaat agttataage ttectgagte 67980
tcgccagaag ctgageagat gttggtgete tgcettataca gettgeagaa ccttgatcca 68040
attaaacctc ttttctttat aaagtaacta gtctcaggta ttcctttata gtaacacaaa 68100
tagattaata tatcatccac cctcectttc acaactgeac tcttccagtt gaagcagagg 68160
agaagattta atgctaagtc aagtttagac taaggactgc atagtttaat tattgaattg 68220
acactatgct tagaggacct acaagtaage tgaataactg ggectgeaaa gtttttacat 68280
aatgccaggg gaaagtttct cccactgaat aaaaggatca cagcagatag ttttggtcaa 68340
ccaggaatgg aacttattca aaatcctggt tatgatactt acatggattt cattagattt 68400
tctetttaca attccaagaa getatgggtt tttttttttt ttgtaacaaa aaagcaaata 68460
aaatataaat caatttctgt cagcttggaa acctgtatat tgaccaaatc tgtcttttta 68520
gttaattcca gacgtcatta tttatgcaaa aaaaaaattg ggagtgagta ttagtaacac 68580
cgggttgggec ataaaacata gettgagaca aactgagatt getagaatta caggeatata 68640

gcactatcte tttcattctt cctgaaaata atagaacagt tttggtaaaa agagaagtga 68700
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tgattgcagg aggtagggag agagcagaac gcagacactg ctgattgaaa actgtagaaa 68760
ggaaaaggtt tcatgtaaaa ataatctgaa catattccat taaagaacat tettttgttt 68820
tectectact tcactgactg ctegtttcag attcctetge atgttcttac tcatctcecct 68880
aatttctgag cattggagtg cattaggctc tcctctttte tctttaccat ccactecttt 68940
ggtgatctca ttcagtttca tggatgtaaa tatcatctct gttacagcete ccactectac 69000
ctgtccectg aattetggtt ttgtatatce agtggettge ctggeactee tetgetgaat 69060
gttgaaaagt taactctaac ttaacatgtc caaaaattac agcctgatct cccatcctaa 69120
atcttgttac ttccacagtc ttccccagtt agttaatgta actccatttt tctggtagtt 69180
cagtcccaaa cccttgagtc atctttgact ctettttata atgtacattc atgcatcage 69240
aaattctgtg agctcaatct tcaaaatatg accagaatct caacatttct tacctecttc 69300
tttgccacca cectggecca agecaccate atctcctget tgaattgttg tagtagecte 69360
ctaatttacc tccttgettc caatacataa taccgggtga ttctggcaaa atctaagtcg 69420
atcatcctac ccctetgetc aaaatctace aagggceagtt aagggtcttt acaacaacct 69480
ataaggtccc acttacgaca tctctgaata cctttcacct ggetcactca geectaggeca 69540
cactgacccc ttgetgtgct caaaacacge caggeaagac ctcagggect ttgeacttat 69600
agttacatat ttgcatggct ttcccectea cctectttag gtgtttacte aaatttcacc 69660
tctcagtgaa gtettetete aatatccttt geaatcatct actctectga cgetgtactg 69720
cttatgcctt atccctttce ttgttttgtt tttctccaag acactcagea tcatataaca 69780
tcacatatat ttacttatct tgcttatttt ctgtcttcce aagetccatg agggaaggga 69840
tgctttgtge tccgetagag tcagtaaact atacctagea catggtagat gttggataaa 69900
tatttgtcac atgaatgaat gaaagaataa ctacccataa gaaggataat aaaaaataaa 69960
ctgaaccttt attatagaga cttaacctca gttattcggg tcttggggga aaggtgaget 70020
gagtctaccc tatgccecgg accaccctet ggtctaacat ttettgtgea cttactatac 70080
tcectectea gttttectct tttetccatt ctettccgac cectaaggac atgaaccaca 70140
tttetgetcet ttecttettg tetcecatee ctetcaccca cecagceatac actcageatt 70200
cagtcgagtc ccaccaggcea agtaccgtgg tgaattttgt gtcagacgta ttctctcage 70260
ttcatcttga gettttgaaa tccaagcata tcatgatttt aggtatgttg actatttctg 70320
cattgggtag tggcaaattt taattgaaaa atttttttgt tgagcctcga ctacagacca 70380
ggcacagttc tggaagctag gaatacaata acaaataaat aagactggca cttatgttct 70440
gtattctaat atatcagtgg tttgtatgca gttattatat gatctataag gcatcctatc 70500

tgtgeactta agcagttgta ggcageecgce ttattgaaaa tactgtagag gttagagtte 70560
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cttatgtatt taaaataaaa accctttcct ttaaatgcat attttaagac tcttggattg 70620
cttgagaatt gataataaag aggagtgage catagatcac aatggaaaaa tacttagttt 70680
ttttcttttt tgacgtgeaa tgactcacat ctgtgaaatg gcaaaactca taatagagat 70740
aaaaaaaaat gagttgatga gttttaagtt taaagcatta acctgaagcec tggggaactc 70800
atctgttttc atgattcctt ccatctetgt tttttttgct tggcatttat ttccagaget 70860
aagtaaatta cctaagcttt caccaggaat aagaaactta tcttctgget gggegeagtg 70920
gctcacgett gtaatcccag cettttggga gaccgaggtg ggeagatcat aaggtcagga 70980
gatcaagact atcctgtcca acatggtgaa acaccatctc tactgaaaat atcaaaatta 71040
geetggtgtg getgtgtgeg cetgtagtee cagetactca ggaggetgag gecagaagaac 71100
tgettgaaca cgggaggegg aggetgeagt gagetgagat tgagecactg cactccagac 71160
tgggcgacag agcaagacte tgtctcaaaa cagaaaagaa acttatcttc tgactctcat 71220
gaggatagac ttgggtagtc aaatttttga tgttcagaca cacttgattc aagaaaaagt 71280
attttctctg gttttggatc aacacctcta tctttaatge ccaaacaaat tccaagtgge 71340
tctcecaccte taccttttge aagatgttct cagettcaga tttattageg catgegtget 71400
ttcatgtaca cacacatcta catatctctt aagctttcag tctaaaacaa tgaattgact 71460
attggaacat ttctcttgat tcaaaattat atgttttttc ttttattgaa gtaaaattta 71520
tatacgagca atgcacagct tttaagtgta aaattctatg agttttgaca aatgtaacat 71580
cacccaaata gaacacctgc atcaccttag gaagatccct tatgecteat tttttttttt 71640
taaaaagagc atttaatatt aatcattgca taaaaaatga aatgccttga aatcctacag 71700
ttatatatga aagaaacttg agaggtcttc caaaatttga aaacatatta aaagtgtaaa 71760
tgttattatc agtaataaat gcgagggtgg gattttccta aattgtcaat aataaaattg 71820
tgatcaacca tgctagagaa aagactgggc tatctattca acccatagaa aatgtcacac 71880
aatcaatcta ccacttcaca cccactaaga tggcetgtaat caaacacaaa aacaataatg 71940
agtgtgggte aggatgtgga gaaattagaa ccttcataca ttgetctggt aggaatgtag 72000
agtggtgcgg ccactgtgga aaacagattg gaaataaagt tatacagtca cgatataacc 72060
cacaatttct actctaggta gaatggaaaa gagaaatgga aacataacag ctacatgaaa 72120
acttgtacat aaatttttat agtagtgtta ttcctaacag ccaaaaagta gaaacaactg 72180
aaatgtccat gaactcataa atggatcaat aaaatgtgge ctatccacac aatggaatat 72240
tatttagcaa taaaaaatga agttctgata tatgctacaa tatggatgag cattgaaaac 72300
attatgataa gtgcaagaag ccagtcacaa agaccacata ttttatgatt ccatttatat 72360

gaaatgtcca gaataggcaa atctgtagaa acagaaagta aattagtgtt tgccagggac 72420
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tgaggggottt ggagggaaaa gaggagegac cgecaatggg gatagggttt ctttagggea 72480

tgatgaaaag tttccagagt tgactgtggt gatgattgea caaatctgtg aatatagtaa 72540
acacattgat ttgtactctt taaatgggtg agttgtgtgg tatgtgaatt ggatcttgat 72600
aaagctgttt taaaaaaatc tttccaatga gattatcaag agtatgtage caggetggge 72660
acggtcactc atgcctgtaa tcccaacact ttgggaggcet gaggeagaag gactgtttga 72720
ggccaggagt tggacactag cctagecata tagggagace ccatcttaaa taaatgtaaa 72780
gttagetggg tetggtggte tgtgcctgta gtecccagata cttgggtgge tgaggtggga 72840
ggattacttg agtctgggag gtagaggctg cagtgagetg tgattgcacce actgtactcc 72900
agcctggtca atggagtgag atactgtctc aaaaaaaaaa aaaaaaaaaa gtatgtagcc 72960
aaaatacttg aggaaaaagt attgctatgg cttgaatgte cctgecaaca ttcatgttga 73020
aatttaattg ccattgtaat aggactaaga ggtggggcct ttaagaggtg attgggtcat 73080
aagggctctg ctctcatgaa tgetgttatt aagagagtga gtcagttate tagagaatgg 73140
gcttctgaca aaaggataag tttggacccec atttgettce cgtetettgt gettgettge 73200
tatgtgatgce tttccaccat ggaaccaccce tcaccatgtg ctgttgetgt getcttggac 73260
ttccagectc cagaactgtg agagattcat ttcttttctt tattaattac ctagtctgtg 73320
gtattctctt atagcagcag aaaacaggtg aagacaaata ttactgaagt gttttaggaa 73380
gtttattact acaaaatatt atgtaggtgg tagataaaac tattgtgtga tttttctgga 73440
tttggtaatg tttgtgggat ttgtcaactc ttagaaattt gtatttgaga tttttgtcat 73500
tctaaataaa cgttcatgtt gtactaaaaa ataaatattc aataatctgg gettttcagt 73560
gaccttcaga aataggaagg attaactgta tgcatgaata atacatgatg gaatttcatc 73620
ttecttttet tettttgace tgcagtatat aatgtcttge ctactatata gtetctccac 73680
accacataca ttagggctca tgggaagagg tgggggagga atatgttatt ggataaatat 73740
acactagccc atgectaggt ggtetgegtg cetectttet ttttttacca aggegggtge 73800
ttgtgtattc tgacactgaa cttgagcact gggggctatg gtagcagaaa tggggattct 73860
tacttcattt ttaatatttc caaaagccta acaaaatatt tacacacaaa atacatgetg 73920
gcaaaaatga aatgtcaatg tttatttgat ttgctttagg cttcattgac ttagtagtgg 73980
taacactggc taatttatgc tgatcagaac ctctaaccat tttatctttg attatttata 74040
actggacgaa tgaatgatta tttaatagat gtgatcagct ttataagtac aatcttaaaa 74100
tattttggct tcagggataa aaccaattaa aaatttcctt tgcgatggaa attggaaaca 74160
catttctgtg gcttcactta tgaaatgcte ctctattgaa cattcactat aggccaggag 74220

ctttccttaa tttatcatgce taataacact tctgtatgge attattaacc caattttata 74280
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aatgaggaaa cagaggctca gattatagat gtctatgecc aagtcectta actagaaata 74340
tcaagtaaat ctatgtccac cctgectect atatgattac ttttttttgt ttgtttatga 74400
gttggttaat ttcccaggta aaggccagta ggccagtggt caagectcag ggtagecaact 74460
acattttgta ctgggtctta cttttgatgc tttgccaaca aaaccgtcaa ggaaggcagg 74520
agttgactgg gaataggcac actgggactg tctctgtagg gtatgtacge aagggtaaag 74580
ggagatcaca aacgagaaat atgcctgtat tcgtccattt tcacactget gataaagaca 74640
caccggagac tgggcagttt acaaatgaaa gaggtttatt ggacttgcag ttccacatgg 74700
ttgggaggcc tcacaatcat ggcgtaaage aaggaggage atgtcacate ttaagcggat 74760
ggcagtagge caagagagag cttgtgcaac aagegetcce atttttaaaa tcttcagatc 74820
tcgtgagact cattcactat gacgagaaca gcccaggaaa gacccgecce cataattcaa 74880
tcacctecca caaggttcct cccacacace tgggaactge gggacttaca attcaagatg 74940
agatttgggt ggggatacag ccaaaccata tcaatgccca agtgactggg gtgcttccaa 75000
acctacacag ctgctcacac tgetgetetg gecagggggag catgagetge ggacgttttt 75060
ctgaagttgg agtgaatttg tataaaggca tacactccct catgetgget cetetggtgg 75120
gtgtccaagg cttcctttga tagatgcaga tggggcagee aaggceaaagt aggtgactta 75180
tgtggecttg gtgcatctca getatgetea ccgggeagec catgetgaca tggtgggega 75240
gatcgtgggg ccaccaggga acctgactcce actcccatct ctaagettgg ccaagtcagt 75300
cacttctegt tattggggceg tcttctacct gtcacttgaa aaagactgtt ctttggaaca 75360
ataaggcggt aacacataca caggaccacc ctgtagcegg ccacacaggt teccgectcca 75420
ggtgcttgga tetacttaac ggacctceca gggggaaaga tttgeggtet cteegteeet 75480
ctaccagggg agggcgcecegt tccagecectt geetctgegg cacagatcaa aggacggagg 75540
aaaaaaggtg cgggtccggg geactaatgt tcgaaaatge agttttaagt gacctetcce 75600

cgcgeacgcea ctgtcggtgg gggcagtcce gaggecagge tgeggggege ctggggggac 75660

tcgectcagg gggaaatgge cetttcaggg ctcgacgggt ccecgggact aaacgetcecg 75720
geecgeggate ggtgecgggg gageeeggte agagaggecg ggacecegag ggacgectag 75780
gtgegtgtee cgaageecge gtacctccag ceceeggegag acggegecca actegegget 75840
ccagtcacac ggeccttect gagaggaaac accagggaaa geacctetca cttttctcag 75900
ggtgggaaaa ctgtgaagga agaagacaaa gcaacaggea ggttttcget cgegggetgg 75960
aggctgggcce cagggegggce gegeggetge gggaggeage ggacggteeg ggecgetega 76020
gggctgeact gegagggtcet ggatcgecte cagectecce cggaggecce geceetgeee 76080

tggagaccce geceeegect cggaggeccea geecaccteee cecteecega ggegteggee 76140
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ccgectetee geeeteegec cteegeeece ggggeeegee accgecggece cgectgegee 76200
gecttegett tgacgttact gggggccggg cgggeggctg ccgegggcete geagectcge 76260
cagcctcege cagggtgcge gegggecgee gectetegge agtcceggga getcaacaaa 76320
gagcacgegg cgetggeege cggeactcge geeetgagge tgeggeeceg gagegeeegg 76380
cggeggtttc ggegegegge cgggetggeg atggaagatg gaaggaagga gegeageggt 76440
gagctccggg geeggggege gggegegggg tgecgeacgeg gegeegetgt tegacgtggg 76500
gtttgtgttg ctttgtcgee getetgteee ccaggateee ggggecacct gggtttgtge 76560
tgtctggata ggtgcagggt gegattttte tettcgeget tgcttgettt gtgtttttta 76620
ggagcccage agggtcaact ttgtggtgtt aaggtttagg ggttttagtt catacctcgg 76680
ctttgaaaac ctcagacttt ggagaaaage tatcaaaaga aggcaacatg aaagaggacc 76740
tegtatgeeg atctttettt geccggteag cttgtattta gggactatca cgtttetgte 76800
agaaagaaag aaaaaaagac taaactaaac aaacttgaat tgagcgagca aacggacaag 76860
ggaagattat tcggtgcaat tcccaggage ttttacagat gtttaagtca ttetgtttta 76920
catgcattta actttatccg ccgttttcag ctttccgtte tggegaatga tgttctgaat 76980

ttttttttta aacacattaa caccgattag aggacgtggg tttagaatgt tgttggtgac 77040
ctaaataata aatgtttcgt tttgccattc ccctcgatgt caaaggatgt taaacgeccca 77100
ctaggcagag gatggaatgg gcaccacgat ttcattttct agacactggt tctcccgata 77160
gegggateca ggatttccge tccagaataa ctettgagtg ggtecaggtg ttggtetage 77220
gaagacggag atctggaaaa ttactgtaag tgggattctg gcaacaaatg cctcaatgeg 77280
ttcgttgtaa ttgagtatgt gcaaaggatt ttgcaaagee cggtagetag gtaagtagga 77340
taggatttct getttcaaga agegtgcttg agagcttgee tgggagagac ttatgecgtag 77400
gctaccatgg aggatctcag aggaagcttc tggectecgg gettggaagt tetcagagag 77460
gagctggcag ttatgetgga ccttgaaagg gaggggttga ttggattttt gtgagatgtg 77520
agggaaagga tgtccectge taaaggaaag ggaatteact ttctaccctt ttccaagaaa 77580
tgatcctttc ttttctgaga gtatttacaa accaagaggt tttcttttca aaaagtcatg 77640
aaattcctct tcagcagtta aaagtgcaac atgctcaaca tcaccagtta agcaaatgca 77700
aaataaatta gcaccttttc aaccagtttt tagtggetgg ctggatgtcc ttccacaace 77760
tttttatatc catccacaag tgatttgtct tgtaagatat ttcattaata gaagcttttt 77820

gtactaaaag gagtagagtg gtatcaagaa agggacttgg atctgtaggt aggacaccta 77880
gcttagagge tttgccactg actgggtgag tttttgecac cgtettggge aaattattta 77940

acttctgtcg ctacagtttc ctggtagggt gaggggatta ggtagatgct ctttcagage 78000
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cttctagccc taccatttga tatttccatg cctagacacg ttttatgcat tacttattca 78060
gtgatgtact cttaatttca cattctaaat atctgtttgt gtgttctgtg aatggatcag 78120
cactcttatc ctgaccattg aatgtgggag agtgattaga getacaaage taaaataacc 78180
ttattacggce caaattccgt ggttgaatgt tgttgttgtt tttttttttt taaatgcgag 78240
cataagaagc ttgatttgcc aatcttaatg tgtgttttct ttaaagaaag ttttgttgac 78300
actgttcatt tgtgaccaaa gaataacata taccttatta tgtacattge acttaagcaa 78360
ttcaattctg cttttaatca gatactagta atttaaaaaa ttgagtaacc ttggaaattc 78420
ttacaggcta gtaaatcttg ggaatttgga aataaaaaaa taaagtaaga tggaagtagc 78480
tcattgaaaa agaaaaattt aaaggtactt tcagtcaatg getctgeect ctttctaaaa 78540
ccttgatatt tacatatttg tttgccagec ctgatggaaa attatttgag tggaatttag 78600
cgtggcatta cattgaaaaa acatgtccat ggtactacta cttttggagg tgattttttt 78660
tcttttatag aaattcaggt gtgatttgtc atgcattatt cataaactaa gacaccagtg 78720
tggtgatagg ttaattgcag tcttggttaa gagatgetga ggcaaaacca tgtgaatatt 78780
aaaatgtgta tctgctttgg cttaaagact ggtttgtttg aggtttacat ggggtaatgt 78840
catttggaca ttatgaaaag agtgtctttg ggtttgggtt ggattgggag gtgagttatg 78900
gatagtgatc gtttccaatt tttggaaagg aattcagaca tgattgaagt tgggtcagac 78960
tgtaaaaaat aatctggtga ccaaagtctg tggagtttag tatgtgaatc aggcttatag 79020
gaggctgggog atctagtgtg accttgaatt actgetgttg tgattctcac catttagggg 79080
ttcttcccgg accgtetggg ccaageacag aggtecttgg ctteectttg ctaagagtgg 79140
aagtgttttc actttgaata ttgectctca gttcttecta gttcttttac agttaaacca 79200
geetggcettt catttaggag agtacaggat ccatgtgaaa ttctccagag catttgttcg 79260
gagtgcccat atcttgacag cttgtgttgt ttgtgatatt gtatgcagac tcagggattt 79320
gctggaaaga atttaagtgg tggcattatt ttttcaaaga gtgtttetga gttacgttga 79380
ccatctttca aggacatttt tcacaagctc caaattaagt agtgttgtag tggctgttge 79440
aatttacaat ggagaaaaag gataatttgc agcatatagt taacaagtta ttcttaaatc 79500
caaattacca aatgtccatg cctcatttga aaataaggca taactcaaca ttaataatga 79560
atctttgcgt gtgctatctt atttatataa aaacagtgca tgtccctgea gtgettgttt 79620
gctctaccaa aagaaaggtt tttcactgeg cccagaaggt caacaaactt gggeccagtt 79680
ggtgcctagt ggggagggac tttgttgaca catcagggea cagaggtgge agagceatttt 79740
ctctettggt gacaceggtg gtgtgaggga tecgeeeget cttetceect teetgeatgt 79800

caggctgegg ccatggeaga ccactcacte cttgaggett acttgaggac cactcactce 79860
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tgagccatct ggtttgaaat tcectttect ctgagtgtac atcagtgaga tgaatcagaa 79920
taatttatac atgttgaagg atatttttaa aagattatta ttggagttag ggatttagga 79980
taactgggaa aattaacatt ttgacctaag ctggtgttct tttcttacat ggtattttca 80040
cacgggtctt ctgagaaagc agcattttct aagtttcttg ttaagtcetg atttttetgt 80100
tgttgttgtt gacacaagat ctcactctgt cacccaggcet ggagtgeaat ggtgegatct 80160
cagctcactg caacccctge ctetcagact caagcaatte tcetgtetea gectceccgag 80220
tggctgggac cacaggtaca cgecactgeg cccagcttaa tttttgtatt tttagtatag 80280
acggggtttc atcgtgttge ccaggetggt ctcaaactee tgagetcagg tgatctgeet 80340
tecttggect cccaaagtge tggaattaca ggeatgagece accaggeccg gecaagtect 80400
aacttttgga aaacgcttat ttcgagtgat attttcctgg catggggcgt ttttacaatc 80460
acagctaatg tttattgagt tcttacttgg gttgtctcee ttattcccca tgacaaccca 80520
tgaggtcagt agtgtcatta tttccattct gaagtcagga gaggttaagg aacctgetca 80580
agatcccaca gtgagtaagt ggcagagctg agactttaaa ctcaggtcat ccaattttct 80640
taaccaccat tctgttttta tgtctcaaag ttagcattge gtgttgcaga aactgagetc 80700
tttggctcta atatttagat tattcgagtc ttggaatctg aatattggat gactaattca 80760
tcaccgacca ttatacattt gttggcttaa tagtgggacc agatttgttg tttggctcaa 80820
gagatagaaa tggtgtaatt aaacaacaac aacaaaaccc ctggggtgtc taaaaggatc 80880
tetgtaggac cacatgtaag gagttccacg tagttatgtg tcattaattg gaattcacaa 80940
taaagcagat taacaaatta aaatggaatg tattttaatt tctttttaat ttctaattta 81000
atttctaatt gcatcacctc agagaagtga tctagatget tcaaccacag agggtgttga 81060
cacagtgaag gctgctttte cttgttattt cttcccatga getggggctt agagattgtt 81120
aagaaaagga gcttgaaaca atgaggagga ggatggggaa tgagccgagg geattcataa 81180
gaccaggegg cagetgetee ctgtttcect ggecttetgt tetcagacct ttgetaagaa 81240
aaagtgaatt atagaaatcg agcagcttgg ttttcttatg cctgtttggt ctgtggacaa 81300
gagaagtaga aaattttaat agaagcagct gtagcttctt ttgtttggcc tctaggagat 81360
tactggttaa gggccagtgg aactgctttt ctctgtatat ggaaacttac atgetttttt 81420
gaatgtagat tttcaaaaac ttgtactttc aagaagttat ttgataggca cagttttgat 81480
tgagtcatag gacactagga gagtggaaat ttaggtataa gagtgatggc acagacgatg 81540
ccattagatg gctgetgtct tcgtgactgt gttattttct ggcgaagtta tattggaaaa 81600
atgcttggaa attgacagca ggctttgtga tcttccagag tgtetectet gactetgeet 81660

tcatgtcect acaaggtgea agtagtgagt gtttgaagag geaagatatt tcttgeatct 81720
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gaaactttgt ttgaatagca aagttacttt tgggcagatt tttatgtttc gccgattcat 81780
ttctagtgge tacaaaaggt ctgtcageca ccttccecac cegetgatge ttatatctece 81840
ctataaaaat ctccettgge cgggegecat ggetcacgee tgtaatccea geactttggg 81900
agcccgagge gggtggateg cetgaggtea geggagttga gaccagectg getgtcatgg 81960
tgaagccttg tttttactaa aaatacaaaa attagctggg catggtggcea ggtgectgta 82020
atcccagcta cttgggaage tgaggcagga gaatcacttg aacccaggag geggaggttg 82080
cagtgagcag agattgtgcc attgcactcc agccaggeaa cagagegaga ctcectctca 82140
aaaataaaaa taaaaataaa aataaaaaat ctcccttgaa gaaaaattaa ccattgettt 82200
ccatgagcta atatctgaaa gtatcaagge agagtctgaa gtacagatat tattatgetg 82260
ttgatttaag cattcagcaa atattaagtg cttacctcgt getgagetca gtgtacactc 82320
caaaaaacct tgtccactga cctaggcaaa cctcacttgg atcgtactag tgcgagtcaa 82380
acttcacaat cagcaaatac tgaaactaca gtacctaaga actcagaact tgtgaacttt 82440
atagaatcga tgcagttact gcctgaatca geattgttca atagagcttt tactatgatg 82500
gaaatgtccc atatttgece tgtccaataa gatagtcagt agetacatgt ggetgetaag 82560
catgtgaaat gtggctagtg agatttaaga actgaatttt aaattttatt taatttcgat 82620
aatttaaata gcttcaggcc getagtaact actatattag ggcaacttta cagcaaaagt 82680
gcttttttaa tagatggcat tatctgtect gggcetgteat ttetcactct ctetctattt 82740
atttttttte agacagggtc tcactctgtc gccaaggetg gagtgeagtg gecaagatctc 82800
ggctcactge aacctetgee tegggcetcaa gegattctee tgectcagee tccagaggag 82860
ctgggactge aggtgtgcac caatcatgec tggetgtttc gtatttttag tagatacggg 82920
gtttcgecat gttagccagg ctggtctcaa actcctgacce tcaggtgate tgtcceecte 82980
agcctcccaa attgetggga ttacaggtgt gagecactgg geccagetgg ctgeagttga 83040
ctttttgttg caagctgtag gtggttcect aatttctage cctetttgaa tctgectagt 83100
atcacagtga ataatcaggt gggcagtgct atatatcaaa gctaaggtgt tttggggaca 83160
cctgecagage tgtcttggag geccagttga ttttcattgt agatgaaatt gacaggaaaa 83220
atgtctgaat agcatctgta ttggcaagga ttgtgctgag ttttaaagat aggtaagtga 83280
aggtgcccgt gtccagtggt tagaaataag gaacattcta ataaggcagt ggaacagagg 83340
aaaaaggtct tactctttat ccccaaatac tctgtagtga caagtctgga aggtagacag 83400
tcacattcge aggcetcecagg atttcttcag agttagecat gtaggagtag tettgaggat 83460
agcagtgtga aattctcatg gttagacctc tgttgaaata cattttaatt ttgagttttg 83520

taatttgtgg tggaaccaca gtatcaaggc ataacaatac aaaagcgtgg ggataggaag 83580
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aggagaaaga atgacatcta tttagtattt attatgggct aggtactatg tgaaacatag 83640
tatgtgtgag tgtgtacatg catgcatctg tatgtattta tatattcttt tttttttttt 83700

ttttttgaga tggagtttcg ctettgtcac ccaggecggg ggtgeaatgg cgtgatctcg 83760
gctcactgea acceccgect ceegggttea agtgattete ctcectecac cteccgagta 83820
gctgagatta caggeacgtg ccaccacacc cagcetaattt ttgtattttt aatagagacg 83880
ggtttcacca ttttggeccca ggatgatctg aatctettga cgteatgatt cgectgecte 83940
ggcctcccag agtgetggga gecaccgeac ctggectata tatcctttat agtattgaaa 84000
ggtaggtggt gtctccattt tcagagggte aaattgaggce tcatggagat taaatgggat 84060
ccttttttta aacaacttta ttgagatatt cacatactat acgattcacc catttaaagt 84120
gtacactcat tgatttttag tatgttcatg gagttgtgca cccatcacca tagtcaattt 84180
tagagcatat tcatcacttc aaaaacagcc caggccagge acagtggetc acacctgtaa 84240
tctcagceact ttgggaagece aaggtaggag gatctettga getcaggagt ttgagaccag 84300
tctgggcaac atagagtgag acccctttaa tagcaaaaaa atttaaaaat tagctgagca 84360
tggtgatgtg tgcctgtaat cgecagecact caggaggcetg aggcaggagg attgettgag 84420
cccaggaggt tgaggctgea tgcagtgtgt cgtgattgea tegetgtget ctagtetgag 84480
tgacagaatg agaccctgtc tcaaaagaaa acaaaaaaac cccaaaaatt ccagacccat 84540
gagttgccac ctctceecat tgetectate cctcatcaca ggeaaccact aatctatttt 84600
ctgagtctgg attttgctgt tctgeacata tcatgtaaat gaaacaatac aaaatgtgge 84660
cttttgtage tggctttttc ctcatgtttt cagtgctcat ccatgaagta geatgtgtta 84720
gtacttcatt ccttgttatt gctgaatagt atgccattga ctagatgggt cacattttat 84780
ttatccgttc atcagttgat gggttgttte cacttttgac agttaggaat aatgccattc 84840
tgaacacaag catacaagtt ttgtagccat tctagtgggt gtgaggtggt atctcattgt 84900
ggttttactt ttcgtttcte taatgactaa tgatgatgaa tatattttca cgtgettatt 84960
ggctegtatt cgtccatttt cacactgetg ataaagacgt tectgagact gggeaatttg 85020
caaaagaaag aggtttaatg gaattacagt tccacatgge tggggaggcee tcacaatcat 85080
ggtggaagge aagaaggate aagtcatgtc ttacatgtat ggcagcagge aaagagacag 85140
cttgtgtggg caaactccca tttttaaage catcagatct cttgagactt attacaatca 85200
agagaacagc attggaaaga ctcaccccgg taattcaatt accttccacc ggettectca 85260
cacgacacat gggaattgtg ggagttccga ttcaagatga gttttgggte gggacaaage 85320
caaaccatat cattggccat ctgtatattt tctttggaga agtgtctatt cagatecttt 85380

gaccgttttt aaattatatt atttgtctat ttactcttac attttaagca ttgtttttat 85440
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attctgggtt gaagtctcct atcagatata tgetttgeaa atagettcte tcattetgtg 85500
ggttgtcttt tctgtttctt cttcctgacce tttgaaataa gtgaagttct ttatcttaaa 85560
cagagcacca gagggcttag cacagttcta ggecctcacg tattttccaa agtgagttaa 85620
caaaactttc agtatgatga cttgtgtaac aaatattgtt ttttaaatat ctggttggaa 85680
gaaggatgga gatttaacct ttgcctgage tatttgagag ggaccacaaa getctgecaga 85740
cttgagactc ttatgtatac tgaaaggaaa ttttggaage cagttctctg gagactttta 85800
tgtatagaaa atagtcttct cctcctggat tagacagaga attgettgaa aggaggacac 85860
cctacctaga agacccttct tgatcttttt agatactgta atgtcatgat ctaaatagtg 85920
tttcccaaac ttgtctgtca agaattacct ggtttcagat ttctaggget gectgaagat 85980
tetggtacag tggttctgaa ggagcagtct tcctaatcac cccatgeaag tettaagatc 86040
ggaatgttte ggaaactgat ctcacctggt aataatgatg accttagtgg ttgeccectag 86100
aacctaatta gttctcttta gtgggtgtgg tetccagttg acaaacatce ctcgecaggg 86160
agattacaag gagctgatca agccagtctg getacattge ttacctcage actgggtctt 86220
gatccaagac aacccaagtc cccaacccce caccecctge cagtgtggta gagatgtgte 86280
ataaaaattt aagccaggct cacagacatt ttcaagttgt aaagttgeca ccactctctt 86340
gggaggaatc ctccetectt cttcectect cttttaaaat gtgceteatat tttcttacca 86400
ttgctgaatc tctggaggee tecccatagte acacagatcet ccatgaaact caatggggag 86460
aaaagggcat ggaaagaaaa ataaacattt tacataatct ctacactttg cttgttttat 86520
gtggttgatt aggatctect gaagaatttc aggagagtga gaagtgtgaa gttgggaggs 86580
ggagactcac ttacctgacc tetttatttt tgttttttaa agacggggtc ttgctcagtt 86640
gcccaggetg gagtgtagtg actactccca ggegecatea tagetcactg cagecttcaa 86700
ctcetggect caaacaatec tectecctea gecteccaaa tagetggaac tacaggggtg 86760
ccattgtact tggcccetgtt cttctcttaa aggatattct gtgttaccag aggcagtgea 86820
gcatagtggt tggagtgtge ccttgaattg gatagtctga tttgettcta tctgtgtcac 86880
cttgggcaag ttattttaac atctctgtge ctcactgcat cattacctca tggaatacct 86940
caccaacatt tagtggttag aaggggctta gacagttttg gaaagacagt aagtaggcag 87000
taaatgtgac ctggatggta ggttatactt agctgagtgg gaactggaat tattattgcc 87060
cttcttaaag tcacacacct attaaacggc aaaactggac tttcttgtac cctagactgt 87120
gattgcctac aggtgtgctt tatggaagee aggagaaaaa ttctaataca cttagetcte 87180
tgtttctatg ggttetgeat catgeattca atcaacctca gatcaaaata tgtggaagaa 87240

tgttgtgtct gaacatgtat ggacatctgt ttcttgtcat tatttattca tgtagtataa 87300
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caactattta catagcattt acattgtatt aggtattata cgaaacctag agatgactta 87360
aagtatatgg gaagatgtaa atatgttatg tgcaaatgct acatggtttt atttttttca 87420
acttttaact ttcagtgttt ttctatagaa aaactgcaca taaaagaata aagaattcat 87480
gcagtcatge caaatgacca tcacaatcaa tcttgatggt actcttcagt agatactaga 87540
actactaagt tgatatatgc ttgttcctta aaaagtatac ctcatcaagg tgaaataaat 87600
gcgataatag gaacggtaag aaccatgtgt ttataagtge ctcagggtea agcetcttaca 87660
gtaagaccag aaagttacac accctagaac accagcaact cacaaggaag acgggggagt 87720
tgtcgectte cttecttgga ggtetttagg ctgggaaagt tccatgtagg tgtgattttg 87780
cttgaagata gagatataaa ctttatgacc tctcaaagtc actttctgge caacagettt 87840
agcagttcta agaaggaaca gtttcatttt gccttcaagg gatgttectt ttetgtgtce 87900
taaggcaggg tgatcagtta gtgagagagg atgatatgtt tgcaccaage tgctagcaga 87960
aatgagtgtg gctcagetee agtcetggece cttcteeect tgtctagtca acctcageca 88020
gtgcagggta cceggggagg gtcaccgtta gtcggectca aaggegetgt tgetggettt 88080
cacatattca gacttcttct tgtgecttgt ccacagttte tgggggatge tggggacace 88140
gcaggaagta ctgtctgtca gtgataggga agcttctget cettggtgaa tggttggata 88200
ctctttggtc atcctgagat gtetgaatee tgtcatctga ataccttect tetctgagee 88260
cggggctgct gectccacca aggetgagge tggagcettte cttgagatee aagacactgg 88320
aggaatcaaa gatttttcca tgtgcttgat tcctatacag attcgatget tcgggtacaa 88380
atctccactt gttagccagt cagtcaaage agagaatttc taaaggectt tgcaccgage 88440
agcgagacca ggcaataggg tcagccaatg agaaaactge cactcttcca gagacgetgg 88500
aactaaggtc taaataagat cagtgtgtca gtgtaggtge attgactgca acaaatgtac 88560
cgctctggtg ggggttgata ataatgggge aaactgtgea tgtgttggge gcaggaggtg 88620
tatcgaaaat ttcctcacct tcagettaat tttactgtga acctagaact actctaataa 88680
ataaagtcta cgggectggg caacatagtg agaccccacc tctacaaaaa agaaaaaatt 88740
tagccagatg tgatggtgeg agectgtagt cccagetace tggaagactg aggagggagg 88800
attgcttgag cctaggaggt caaggetgea gtgagttgtg atcacatcac tgeattccag 88860
tctgggtgac agagcaagat cttatctaaa aaaaaaagtc attttaaaaa gataatacat 88920
gtggaagcat ttagcactgt gtttgcgegt ggecaggtgcet cagagaatgt gtgegettag 88980
ttecttctta ctcattacat cactttgtat aagagatttg agcacctttg aatccccaaa 89040
tctatgacca atccccactt atgecccact ttaccgatgg acgactatat gtggtgettt 89100

ggcccagggt ccteattcaa tatgtttctt tagegaatga gttaaaccee ataggetgtt 89160
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acatagctaa gtacaggaac cctattaaga atatacggca gagtaggtge tctgatattt 89220
agcttcgtct aacggcagaa tagaatttce tgagtcagea ggatttctgg cctgatcact 89280
tttttgetat tggettcaca gtggettcat ctectgtttt ggagacaggg aattttccce 89340
attccctggg ctgcttttag agettcaggt gtgtgacttt cattaatage tctcttgcaa 89400
atggcaatct aggacataaa agataagagt aatgtgttac tatggatttc ctcacccagc 89460
tettteectt ctggeagaga cttctgatag aagtagataa aggettagge tgtgttcace 89520
gggtgtgatg tagecagtctc agagatetgt ttcattcatt cttttgattg tatcaggttt 89580
tttttctete tetttttttt ttttcagaca gagecttget ctgtcageaa ggeeggaatg 89640
caggggcatg attctagctc actgcagect cgaactcctg ggetcaagtt atcctcccac 89700
ctcagcctee caagtagetg ggaccacagg cacacactaa catgectgge taatttttgt 89760
attttaactt tttgtaggga tggggtccea ccatcttgee caggetggte tcaaaccact 89820
ggcttgaagt gatcctctca ccttggecte ccaaagtget gggattacag gtgtgagtca 89880
ctgtgccaag tcatattttt tcattttggg tgcaattctt cctaccttct cggtgtgget 89940
tgtatatcag ttgttggcct ctcatattge tgtgtectge ttgggaaaga aagtctaata 90000
aaatacaata tcatattcta aaactggagc ttatgtaaag ataatatagt ttatagattt 90060
aaaagaactt gacaggccta gaggaattaa agccgaaatt ttagaagcegt tactaaaaca 90120
aatgtatctg tgattagtca gtgagaaaat attatcattt ataaaatcat taagtaatga 90180
ttcagaggga agttcagtaa gattcagagg ggagttagaa agataatggt aattccattt 90240
tttaaaaaac ttgggtggte tagttagtat acagaggtat ttccttcatg aatatttgta 90300
ttttataaat attttgtaaa gttttatttt gcctetgttt agtaaaaaat aattttaaaa 90360
taaaaaattt gtcagtagaa ttctcttgtg gecatttaat ggcettettte taaageattc 90420
catttagcaa tacacctctc tctctcatta tgcttatgtt tgttttacat aatatttaag 90480
ttacataatt ttggtagcaa gtacaaccag gacaaatcca ttcaggtgea aacacaactg 90540
attcttggta atcgccacct cagtcatgtg ggcagaattt catgagcettg ctgtagtctt 90600
aagaccacag cctgagcgcece aggtactgat tttttcatte tgtttcttta tctgtcacca 90660
gctgtgagea geaggtatga atgggeatca gecagceatgt cttceegggt aacttgtgte 90720
accttgtgag acatcctgga gttggttaat tggagggtgog ttaagaattt ctgctgtata 90780
cataacttca gaaacaaaag caaacctgtt atggtctaag gaatgaaaag ggttattata 90840
aggtagagac attaggacat tctttccatt ttgttctaaa atcacttttg geatttgtct 90900
gcctcacate acttatgttg tgtacaaage tgettcecte ctgaataatt tatttctaca 90960

tctaaaatgt ttgctgagat tattttgett tectttcace tggaagataa ttttaggttt 91020
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ttaagaaatg tggtttataa aaatgggacc caccatgtcc atctacagag tgagtgagtt 91080
actaaagtat aacaaaaacg tttttttctg tcttgtactt gagtccagaa gttcactgaa 91140
aatgggttac acctggaatt tatgtatcat aactataaag tgctttgtac tttgcatcat 91200
aatttctctt tcatctaaag aaatcaaagt ccattatatt agcctggcta cattcacctg 91260
cttgcagaaa gggtggacct tttgggaccc atttttttgt tttttgtttt tgtggagatg 91320
gaatctcgct ctgttgeteg ggetggagtg cagtggcaag atcttggete actgcaacet 91380
ccgecteeeg cgttcaageg attcttetge ctcagectee tgagtagetg ggactacagg 91440
tgcatgecac cacacccage taatttttcg tatttttagt agagacgggg tttcaccgtg 91500
ttagccagga tggtetcaat ctcccgacct tgtgatccac cegectcgge cteccaaagt 91560
gctgggatta caggegtgag ccaccgeacce cggeccagga cecatctttt aaatgagetc 91620
tggtgaagca aggtccaggg ttttgagaaa gectageace cttggagtgt ttcagggcat 91680
ctctcagtta agagagcttt ttctttacaa tgggccagat tttgtatgtg gttaatttaa 91740
ttatcaaatt ggcgcagctt tgtcttttcc acggtatctg aatatatgtg cataccaagt 91800
gacttattta aaatacaact cttttaaaag gctacagggc gtactgtaat aggtcatatg 91860
cagttctgtg tcacagtcac ttttccttca ttcatacatt cattcaacag atggtgtttg 91920
agtgtctcct atgaggcagg cattatttta ggttccaggg atacagtggt caacaaaaca 91980
gacaaaaaaa taagtaaaat aaaaattaaa aaagaaaaaa atccttgttc ttacaaggta 92040
agacagacag tgtatgagtt gtgtctgeat gtgcgtgtgt gtagtatgtt gacagtgtga 92100
agcccttcag ggaaaaataa ggecagaggag ggagtttggg agggggteoa gttgecagtta 92160
caaatgggtg gtcaaggatg accttgttga ggtgacgcat gaggaaagac ctgaagaagg 92220
aaggtaagtg caccgggaag agggcacage aggtgcagag ccctgaggcea gagecatact 92280
tectgecttc caggaacagg gacaccagtg tgactggage acagtgagea gtggggtcgg 92340
accggacacc gtcgecaggt cetgtggggce cttgttgeta ttgcaaggge tteggtttgg 92400
actgagagtg agcagagaag cctgttagag agtttcaaat aaagatggga catgatctgg 92460
ctgatgttct tggaggacat getgetgcetg tgtctcatga gaatagactg aageggggaa 92520
gagtggaagt aggaaaacca gttgggaggce tgttgtaacce taggtgagtg agggtggtgg 92580
cttggaccac catggtatgt tttgaaggtt gagtgggaag gatattctca ttgtctgaat 92640
gtgggatgtg agtgggagaa agcatgggtg acttgcaaaa tactggectg tgeatcttga 92700
aggatggagg tgcattaact gagataggga gaagctgatt ttggaaagga tcaggagetc 92760
agtcagggag ctgtctggta ggcaggtgga tatatttatc tggattacag aggaagggee 92820

tgggttagag gtgaacattt gagagttgtc agaatataca aactggatga aatccacagg 92880
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gagcgaatgt caatagaaag gaaaagaagt tgagggccaa aacctggget gettccacac 92940
tgagattgaa gagatgagaa ggcaccaata aaggagaatg aaggaaagca gegaatgagg 93000
ggaatcgaga gtgcgaggtc ttgeccageca tgtgaaaaaa ccacttcaag caagatgagt 93060
cagattctcc cgggaagtaa agtaaaatga ggggcaaatg agatttgacc cagggattta 93120
gcaatggaga tgtcattget gaggttgata accaactggg attatagtgt agtagtggge 93180
accaaatgtt gatcagtggg tatgtaagag agcgcagaag tagagaaacg gaaacatcaa 93240
atgtagaaaa atattgcaaa gatttttgct gtaaagagaa tgtgagaaat gtagctgcag 93300
ggagaaatga ggtcaagaga tgttttaaaa atgcaggaag taacagcatg ttcgaatacc 93360
aatgggaaag acagtaaaga ggaaaaaaat atgatgcttc atgtagtage ataattccca 93420
aaggaccttt ggtgtaattt aaaacagccc aaatcatcta gettactgtt gtaaacacta 93480
atttttgtta atgctgttga tttttttcaa cataaagtcc ttatcttccc atctccatca 93540
aaaatcaaaa ctgtttcttt tgtctgagece gttaaataaa tgtcttttgg gtatgaattg 93600
tgtctgcetea tettgttcaa cctcagggag teectagtte tgttaatagt tatgcaatat 93660
gcatggatct gaggtacact ctgtccacat gttttcagta actgatgact tctttagetc 93720
tcatctgagg cacagattcc ccaccgteca ttaageatgt ataagatcac attttccaag 93780
aatttattca gtcaactaaa tgttcattge atgcattaaa cacaaaaggc cccatgtttc 93840
caggtagcaa ccacagggca acagatgggt aataagagta agaatttaaa gaaaccggtg 93900
tecttggate ttgtgtggat gaccagttgt ttcccagaca ttactgtgga aatcacctgg 93960
ggacattgtt gaagtgaaga ttctgattct ttagttctgg agtggggcct gagatctgca 94020
tgtttaacaa gctactaggt gatgctacgg atgetggctg atatggtttg getgtgtcee 94080
cacccaaatc tggtcttgag ttgtagctce cataatccee acgtgtcatg ggagggacct 94140
ggtggoaggt aattgaatca tgggggtagg tttttccctg ctgtttetat tgatggtgaa 94200
taagtctcac gagatctgat ggttttataa aaggcagttc ccctgeacat getetettge 94260
ctgccactat gtaagatgtg cctttggeceg tttgctttce tccatggttg tgaggeettc 94320
ctagtcaagc tgagctgtge atcaattaaa cctctttcct ttagaaatta ctgagtcccg 94380
ggcatgtctt taatagcage ctgagaacag actaatacac tggtgcacct cattttgagt 94440
agaaagagat cttagggtaa tacttcctgg tttatttttc ctccttagat tttgettctg 94500
ctcttcetet acttctetat tattgecaca ttgggecttt tccagetgga actttcagac 94560
tcagaacaac aatatattgt tgtagcattt gttgatagca tttcagtatc tcegetttce 94620
actctgcatt tttattgatc tttgcaaaaa agctactgge gtctgggagt tttgtttagt 94680

aattagatag ctgaagagac taggccaagt ttcatttgca ttatgtaggg aaggccagac 94740
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ttctgggtct cattcacatc ccaaggcecat atttgtecta gacctetgag tacatgettt 94800
ggagctatag gcaaagtcce agtactgggg ccaatttgece agttcagttg tcagetttta 94860
aattctctgg attcctactt gctaaggeca aatctcttca gtaaacaget cecttgetgg 94920
aaagcagtcc tttggctttg ttataaataa attttgtcag cttgtggaaa atagaataaa 94980
cctttgaaag tcaccactgg ctaatgaaag cttcttagat ggctctagac tggacgeggt 95040
acttaaaaag tacctataaa aggatatgtc tcggtgggeg ttggagaaga gtttgaaatt 95100
aattatctga actctgaaaa ttcctgtaaa ttctacattt agtttctget atactttaga 95160
ccatagatct tgtcctgatt ttaatgaggce atacttttta ggatcttctg tatgggtgct 95220
attcaataga aatatgatga gaatttcaca agtaagttta aattttctag tagccacatt 95280
aaaaaaaagt aaaaagaaat caatggaagt aatgtaggta atatatttta tttaacctac 95340
tgtgtccgaa atattgtcat tttgacaaaa gettagtgat aatttatatt ctttgettgt 95400
acttagaaat ctggcctata ttttacactc acagcacatc tgccatattt caggtgetaa 95460
atggccccat gtgactgtcg tattagacag cacaggtgta tatgcagage agetgeaggt 95520
atgacaagca cagttttatt tgtttcttta tctcataatt ctctgttaat accaacacat 95580
gatttgetgt agtgaggcat atatggttag ttaagtatta aaataaagat ggattttttt 95640
acagtaatct taaaatctac cgtaaaaaca aatggatgtt tcagaaaata gataattata 95700
aatatgcaga gaatacaaac atgttgattg acttcagcaa tggctaacag agatgaggac 95760
ctataaaaat tgaaaatgtc tgagacttcc agataataca tttttagcaa tgttgtttag 95820
gataatttac tgccectcat aaggtagata ggtcctgtca tgactcacat tttatagatg 95880
tgaagcctga gaccagagag gttaagtaat ttgecttaga tcacacagtg ggtaagtggt 95940
agatctagga tacggaactc tagtcagtcc ggttccagag ctcactcect tcaactctgt 96000
gccagactge cttctcagea catgtcagtg atacatacat ttgctteatc ttttaaatgg 96060
tatgattgag ggatagtgct ctttagctga aaaaagtgat tgatataatc aaattatatt 96120
gatataatca aattgtttga tataatcaaa ttgttctgga aaacagagga taaattaact 96180
ccttaaataa atcataccct gtttgccatt aatttaagtc ttaatttcag agttacttta 96240
tettggtttc tgattgatct tcgatttaaa ttgagectca geattttttc tacctatcce 96300
tgatgtgggg aaaaacagct aataatgtat aaggcaaact ttcagtgtta ttgagageta 96360
aagcatacaa ctgaattggg gggataagct ctaatactca tgaaatagta ttacaattta 96420
ttgttactag caatcacagc agcagtagcc atttattgag aggttactat ctgccaaacc 96480
ttgtgttaag actttacact cattatctta tttaactgtt aaagcaatge tgtcaagttg 96540

gttttatctt catcaataaa taagtgccag aaacagtgec actatactct gaaacaatga 96600
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gactctgaga attattttat tggattctgg gtgtcacatt taaaggggga cattaacagt 96660
gaacaggtat gtgagtgote aaaaaatcat gtgatgtcag gagaggtcat agaactgtga 96720
tctttaacct aaggagagaa gacttagtgg acgtaatagt taccagtaag tgtttggaat 96780
aaagaatatg atctaaagag aaaactgact ctggcaaaag gagtacactc actetgtctt 96840
tctctgagga ctacagaaaa gacatttaca agattttctt attttggatt ttaatccaat 96900
tttaatggga cagaggctat gtcactccct agatattctg gattaaatta ttgeatttgg 96960
aagatttgga ttatacaaga aattaggaat tgacctttgg atgaggtgtc tatttctgat 97020
tttgtaataa attgcgtcct ttaatcagat tatttttatg atagaaataa ttattgagtt 97080
gttttgtcaa ttaagttgga gattgtgatt aataatacaa tatcagaget cagacggacc 97140
ttagaaatct tggagtctca tgtcattttg caaatgagga aacagaaaga aaatgaatta 97200
aggacaaagt tggacaagta ctcaggtgtt gacttcaagt ccactactta aaaaaaatta 97260
tggtttctaa tgtatggatg aagaagactg aatcatttct agtacatttt taaaggtcct 97320
gttgaatctt cttcagagtt aacaaaatga agtagcctga agttcatttg ttctaattag 97380
ggcacacttg agtccttttt ggttatctta tctgaacttg gagttcagtg attttcctaa 97440
agaaaagctt tcagttcgtc aacttctttt attgttagtg ttttatttcc ctggaaactt 97500
gtgcatcttt ttattgaaag gataagaaag gatatagtgg ctctctgaat ttatccattc 97560
attcaacaag tatttattga ggtgtgtgcc agacacttcc aagcacaact gtagggtcat 97620
tagcttttac tgtgagatga gaaaccatca aattgttttg aacagaagat tagaagattt 97680
tttttttttt taagtatcac taacaaatta aaaggattcc ctgggagttt cagcaageta 97740
tagtcccact tgecttgatt taatgagaca taccttttga tctcagcaca caattgggat 97800
taactgcagt ttgaggtctg atccttatta gttatataac tgaattcaca ataaagectg 97860
aaactttttc ataaaaacag ggtataaacc tgttaaaaat gttctaccat agactggttt 97920
ggaaaccatt atgaattcat gatggaattt gaccgaccta ggtttgatgg acattttcac 97980
tgatgattca attttgggca aacgtattag tttttctgag cctcagtttc ttcattagta 98040
caatgagggt aaaacttgtt acgtaggagt gtttttgagg gttgaatgat ttaagggaaa 98100
tcgtgattgt gaaatgctca geeccatgte tggegceattg taaatattca ataaaagcac 98160
agccattatt ttgataattt agtcaagggg attttaaaca tggataaaag ttgttttgaa 98220
gctagattga gggtgctaat tcagaccctt aatttatttt tactttagag ctcagacaaa 98280
atgtctttaa tgcctttgtc taaaggtcct gacattgaaa caagcattaa aatgacacct 98340
ctaacttaat taacactgtt tgttttgcat gtatatgaat tagtcttttt aagtgtcact 98400

ggctgttttg gtgotetcce aaattgacaa atgetcccte cctcattcca caggtattac 98460
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caattttgga ccaattctgg tggttcagcet atcaataaaa gcagtcagag aaggecctge 98520
ctgtaggtca cagttgacce tagccacagg acacccaggg aagtggtgta ctgtgaaace 98580
tccccaggga gtttcaggag tgtgtgtgte tgtgtgtgte tgtgtgtatg tgtgtgtatg 98640
tgtgtgtatg tgtgtatgte tgttttetgt tgcccaagat tattgtcega gagagtaaac 98700
acatcacctt atgactctgt agccaagttc acttctgtag taattttttg tttgtgtatt 98760
tttaccactg aaattcagtc tgacttagtt caatactgca tctaaaccag tgtgtggtca 98820
aaagtattaa atttgacttg ctaatctcca cgcgggatga gggagagace ctatgtaaaa 98880
ctgaattggg cccatgtaaa acccgtgttt ctggtgcccce attttecttg ggetctggee 98940
ggcagcttct tctaccecag ttatgtattt cactttcetg gggetgaagt atcagetage 99000
tgagctgata aatttatctg ggttaatagg agagagtaag aggatcatct ggtcctttta 99060
actgtctttg gaggcaggat tttgcttcce ccactectca gttatttgaa ageactttgg 99120
caaaactgag atcactgcat gactgttagt gtaacactgc agcttggttg atctgttcgt 99180
gaatgtgatc atcaggggaa ttacagatca tggaaaggta ggtggaggac aggectetgg 99240
agaaggtatt cataggcaca ggcaaccttt tctgattgtg taattacttt aaaatattct 99300
gttttaaaaa atttcaatta aaatttgttt ccttattacc agaaatatcc tggtaattgt 99360
agattgcccg ggtgggegatg aggagaagtt geccagtttaa gccaaaccac atggagtgag 99420
aatgagggaa aggtgacttc aagaagaaaa aaggtgttct gttaccagga gaaggattge 99480
tggccaggea ggaacageag atgtceetgg cagatgaaat ggegetggee agaggaagea 99540
tatgccgtac agaggaatat caagcacaat ggecatgggc agaaaagage gtegeatatg 99600
aagaactgag agaaggccag geggeggage caagtgagga agagtgggte gageggtagg 99660
aatgaaggca tgggattgca aagataagct agggecagac catgcaggge cttacggeta 99720
aaggagggta cctggatttt atcctgtgaa catggaaggt cactgaagag gtttaagcag 99780
tttagccttt taaaaaaatc actctggatg ccctgtgaag aacggattga agagggcaag 99840
aaaggaagca gagggattaa tcagtgagct tttgtaggtg agagatgaag atttcttgga 99900
cagggatggt ggcagctgtg atacagacaa gtggaaagat aaatgagceca cattttgtgt 99960
agatcaacag aacctgatga ttgatgggot gtaaggaaag gaagaatgac atagatttct 100020
gcctcaatta atggggatte ttggagttgce catttattga gatgtageac tettgttgga 100080
tattgetttg tgttacatce ttccacctag actataaget tcttagatca aagataagge 100140
agcatttcat ctttcttcac cattgattct agcacagtge tgaggcatta gaatagccac 100200
ttggttgggc atatgtcagg tgggaagttg atccaaacce cacttgecagg gtggetettg 100260

agaggcagct taaaggaata aaaagtgceca tttgttagga tatttattgt tgttggtttt 100320
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tagatttgtt tgagatgatg caagttatgt aagaagaagg tactatgagc atagaaaatg 100380
taatcagacc tcagaactaa ggagatttgc ccaagataat ttattaatag agetgggaca 100440
ttctctaate cctagtattc tcattaaate atctaaccta tacttgetat tttgagtaat 100500
ttttgtttce tgactaaaat ctgtgtttct tttttctttg atgetcttet acatgttaaa 100560
aataaaacca aataccaaat ttattcacct ttgatgcttt gagcttctca gttecttectg 100620
gtetettttt gtttttetee tttccaaaac tcattctgaa ggacccatga aaagagactg 100680
aaagcagaag aaatctgtcc agtcactcag caacacctat ctgaggtaat aaggcaaatg 100740
aaaccacttc aaaaattgtc ctagaacaaa aaatggcttc tagaacattg tgcagtgtct 100800
agctccagtg cacaggaggt getcactggt tattgagact cagecccget accttgtgtt 100860
tttacattca tggectttgt catctctgge atgetattta tttcttcata agagaatttt 100920
aaaactggag gaattgaata gaggccgtct gaaaaaagaa tacctacgga acccaattta 100980
tetttacctg gagtceccgac catgcagget getgtttatt agaacacagt gacagtcaca 101040
tggtgggcte ggecctggcet tgeagtecage tttgaageee ccatggeaaa atggecaageg 101100
cttacattcc cggacaaaca cacgcttttt attccatgtc atttttccat tgetgtagac 101160
ttgtaaaaca atggttaaga gaatttcaga aaccaaagtt attttccctg ctettatttg 101220
catatttctg ttccttaaaa gtttctaagg taaaaaagtc cccaagtttg gggactetct 101280
tccacacctt caaatcaaca ctttttaaac atgtgatagt gtcattaatg ttettgtgaa 101340
caatggctta agtagtgtga ttggaaatag agctctggag gagettggea ttgggggtte 101400
ggtgagceatt tttgagttgg gtaattagtc agctacaacc atgtagaaca gaagtgatga 101460
ttagactaat taggaaaacc atttcctaag tgetgtggta gacccaaggg caatggecta 101520
gaaatgccge cttecctgat ttatttgatt gatgaaaagce aggtttteca cttgeggget 101580
tatttatttt ttaaattaga gatttgtttg tctcattttc atctgttaca gttttatttc 101640
caagataaca gagaggcagg agtgtcttat tcgcagtttg ggaatagggc tttegtgett 101700
ttectttcat teectttact acacgattct agtggagceag atttatcagg geacttttag 101760
tcaaatcttt gcaaaggact cacatgtttt atgtattcag aattcaattc aagcagettt 101820
tctagtgaca ggetgctttc tggtctcctt tatacaccta acttattcat gtgtatatat 101880
atatatgtat ttatttattt attttttcta acattcattg gtgcttactt tgtgccaage 101940
actattaaat gcaagggatt caagtatatc tagcaattaa gggctttgtt ttgttcggtg 102000
ttattgcecc attgctagea tggtgettgg cttatggtag gtactatgta aatatttgtt 102060
gaaagaatga aaaacttaaa gcctaggecc ttgttttgta ttttttgtgt acactcagat 102120

ttagattatg taattgcage tcattttgca aaacggattt attattttct ttctttttct 102180
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ttttttttga gacagggtct tgctetgttg cctaggecgg agtgcagtga tgeagtcacg 102240
gctcactget geetettggg ctcaggtgat tetctcaccet cagectecta tgtagetagg 102300
actatagcac gtgccaccac acctggetga cttttaaaaa ttatctgtag agatggggtt 102360
tcactgtgtt gcccagggtg gtettgaact cetggettca aatgatecte tgecttgtee 102420
tttcaaagta ctgggattac aggcagagat ttttgggagg ccgaggeggg tggatcacga 102480
ggtcaggaga tcaagaccat cttggctaac acagtgaaac cccatcteta ctaaaaatac 102540
aaaaaattag ccaggcgtgg tggcgggtgc ctgtagttce agetacttgg gaggctgageg 102600
caggagaatg gegtgagect ggaaggcaga gettgeagtg agecgagatt gegecactge 102660
actctagcct gggcgaaagt gcgagactce gtcttaaaaa aatatatata aaaaaaaaaa 102720
taaaaaagaa aataaatttc tctaaaataa atctcattta tttcctggta gttttaaaat 102780
ttaagctaaa cctcaaaaaa ttttcttcta aaacataata aataataccg tgagtgttgt 102840
atatctttta aaaacaaaag ggtggagtga aaatgtttta ccaaattatt aggtatagtt 102900
tgcaaagcac tattatgcat agtatgttgt tcgecteect gtgacggeac cattaaccca 102960
tttgtgccgg aggttgcaaa ttttttttgt gaaaagatca gaccttggeg atgaccttga 103020
gcagtaggat atacataact cccacaagct tagcgttcea ttaatggaac actaagecata 103080
aatgggttaa agtaggccca cggtgtgtga ggtccagaaa agtgagttga tttttttect 103140
caagtcctea tggattagge gtgggaagaa gttecttate tgeccactge tggetetttg 103200
ttetgectea tettggtett cecttaatgg agtactctct tttgtaccca gtttgcaaat 103260
ggctacgtta geecegttggg tttaaagaat actttagggg cattcagega taagtgaagt 103320
gtctaactct tcaaaaagag ccatagtaat atatctgetg accggataag gaaatacage 103380
accattaata aaatgcttgt gagatttttt ttttcaaaca ttgaactttt tttttttttt 103440
tgctgagacc attttatctc aagaaagagc ttatggactt cctgagaatg tgtagtgaag 103500
cagaaaaagc cagagagacc ttactgaatt ccctgatect tgagtgtatc tttcggatac 103560
aaaatggggt aataatacca accttgcaag cgtgttctgg gaattaaatc agaaacacag 103620
tgcaactcat atgaggtacc cagtatttga cagtaaaggc aaaataaaag cactaacaaa 103680
aacaagtgaa aaacttaaca ccaaggggcg aaaacaattt atgtgecttt gaaaacttga 103740
taactgaagt tctaatgaca gtcatttata tctattcatt aatgcagttt ctccagggac 103800
ctctactgtt aatccaattt cagttattct ctgtatgtga aagcatcaaa attattttct 103860
ttttaagata aaactcctaa attcattttg accttgcaca attaatctaa gttaatgagg 103920
ttttgttaca tcattatcca atgtgtattt taaggttcta ctgetgtget accctacatt 103980

ttgtgaccta ggaattttag atacaactgt aatcttggtc tttaaataga actttgagta 104040
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acaaagtgag gtaggatatt gacagcaaac tataataata aaatgtaatt ataatataat 104100
actattaatt tagagttaga aagtatccat taaaaaaagt atccatgaat gtccaaacta 104160
aataggaaat atttatttgg cttctaggaa aatgaaatac atcattctaa tattttaata 104220
tttagaaaga aaagatctca ttacaactta aaaaatgatt ttttactgat aagtgccatt 104280
gacttcattg aaatgcctgc ttttagtagt caaatcccag aagaaaatgce tatttttagg 104340
agtatgttta actgaaaaag ctcatatttc tattcaagtt taggcaatta ctcttgacaa 104400
aagacaagta aactaatgtt tcatgataaa gtccccaagt atctcagact taagcaaaga 104460
ccccaaatca tagtttgtag ctttattgca getttcattc aaaatatgtt ttatatcatc 104520
tcttaactag ggaattcetg gtgecttect attaggataa ataagcaaga aacacaatag 104580
gacagtgatt gtattcttaa gtattaggga atttagggcc ccagatattc tatatgcaga 104640
cctetgtgct tgtgtttgtt cattttaatg agactccaaa ggetcataat tttacaggag 104700
gtatagtgtt tcagttccag aaccaggtaa agacagggca gecctecact ctataaaage 104760
aaaggatgac cgggcgeggt gactcacgec tgtaatccca geactttggg aggtcaagge 104820
gggcagatca tttgagctca ggaattcgag accaacctgg ccaacatgge gaaaccccat 104880
ctccactaaa aatataaaaa ttagccgggt gtggtggcgg geacctgeaa tcccagetac 104940
tccggagact gagacacgag aatcgettga acctggaggg cagaggttgt agtgatccaa 105000
gatgacgcta ccgtactcca gectgggeaa cagagtgaga ctectgtcece ccaccgecaa 105060
aacaaaaaag cgaagcgtga tgggtcaggg ttaggaccat ttcctggtga cattgagetg 105120
gttaagttgg tggatctatg aggggaaact ggetgectte acagecteca aggtetttge 105180
cttgtgcact geagcettgge cgtactacce cacagtcagg ttggcagaag tatgatcttt 105240
tttgtetgte ttatgggata atagtgaata tttactttta ttatttggaa aatttcaaat 105300
gtgaaaaaat ttaaaaacct caacattttt gtagctacaa ttaaggaatt ataatacaat 105360
ttggtaagac tacaaaattc acaaaattat attgtggcct cattttaaaa actgaaagtt 105420
gttccttcaa atgctcaaat agtttctttg ataacatttt ttgagagcat tctttaaaaa 105480
atgtattact gccccatttt tttggtattt ttaatgtatg cacttaatac tgtttaactt 105540
tttaaaataa ttctggttga ttgttttcaa atattttaat gcagtgatgt tgtcttcatg 105600
ggctataaat ttgtaccata atgtaaagac attatgttag gatcatttta atgtatgaat 105660
acctgggctt taagtaagga tctgttgaga attgtgtagt tcagttatgt ggtttaacaa 105720
ctagagagtc agctctattg taaacatgta ggcatagcett gttttattgt getttgtaga 105780
tattattatt attattatta ttattatttt aattgaaggg ttgtggcaac tttgtgtgga 105840

gcaagtcttt cagcatcatt ttcccactgt getcactttg tgtetetetg tcaccttttt 105900
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gtaattcttg cgatatttta aactttctca ttattattat tatacctatt gttatgatct 105960
gcgatcagtg attttttttt ttttttttta aataatgaga tagtgtctca ctttgttgee 106020
caggctggag tatggtagea caatcatatt tcactgcaat cttgaacttt tttgggetca 106080
gatgatcctc ctgtctcage ctecttagta getgggacta cageacatge caccatatce 106140
agccggttaa aacatttttt tttttgtaga gacggegtct ggctatgttg cectggetag 106200
tctccagete ctggactcaa geaatectct tgectcageg tcccaaaatg gtaggattac 106260
aggcatgagc cactgcacca gtcagtgatt tttgatgtta ctcttgtaat tgetttggga 106320
caccaagaac tgtgtccatg taagatggag aacttaaaaa ttgtcgtatg ttttggctge 106380
tccacgactg gtecttcece tgtccegeta ttcectgaga cacaacaata tgaaattaat 106440
ccaattcata actatataat ggcctctaag tgttcacgtg gaaggaacag ttgeatgttt 106500
ttcacttgaa atcaaataaa tgattaagct tagtgagaag ggcgtgttga agccaggeca 106560
aaagctaggt ctcttgcacc aacagttage caagttgtgg atataaaaga aaagttctgg 106620
aaggaaattc aaagtgcttc ttcagtgaat atgtgaaaga taagaaagca gaagecttat 106680
tgctgatatg gagcaaatct gagtcatctg aatggaagat caaatcacta caacattcac 106740
gtaaaacaaa acctaattca gagcaagcct ccaattcttg getgagagag gtagaggtaa 106800
ggaagctgca gaagaaaaat tggaagctag cagacattgg ttcataaggt ttaaggaagg 106860
aggccatctt tataacataa aggtgaagca geaattgcte atgtagaage tgcatcaagt 106920
tattcagaag atctagctaa gaccattgat gactgaggct atgctaaaca tcacagtttc 106980
aatgtagaca aaacagcctt ctattgggaa aagatgccgt ctggaactta catagctaca 107040
gagaagtcaa tgcctggctt caaagettca aaagacagge tgactettgt taggggctaa 107100
tgcagetggt gacttgaagt tgaagecatt getcatttac cattctaaaa atcctaggge 107160
ccttcagaat tatgctagat ctactctact tgtgctctat aaatgtaact accaagectg 107220
tatgacagga cgtctattag cagcatggtt tactgaatat ttgaagccaa ctgttgagge 107280
ctgctgcetta gaagaatatt tatttcagaa tatcactgcet cttcagecat gcacctagtc 107340
acccaagagc gcettatgtaa atctacaagg agatgtatgt tgttttcatg cctgttaact 107400
cagcattcat tctgcaacca atgactcaag gagtaatttt gacttttgag tcttattatt 107460
taagaaatat atttcataag tctgtagctg ctatagatag taatttatct gatggatgtg 107520
ggcaaagtca attgaaagcc ttctgaaaag aattcaccat tctagatgec attaagaaca 107580
tttgtgattc attggaggac atcaaaatac taacatgaac aggagtttag aagaagttga 107640
ttccaaccct catggataac tttaggggtg agttcaagac tgcagtggag aaagtageta 107700

cagatttgat ggaaatagca agagaactag aattaaaaat ggagcctgat gatatgactg 107760
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aattactaca attccaggat gcaccattag tggatgagga gtagcttctt atgaatgaac 107820
aaacaaagtg gtttcttgag atgggattta ctcctggtga agatgetgtg aacattgttc 107880
agatgataac aaaggattta gaatattcca taaacttagt tgataaagta gtgtaggett 107940
tgagaggatt gacttcagat ttgaaagaag ctctactgtg ggtaagatge tgtcaaacaa 108000
cattgtatgc tacagagaaa tcttttgtct taagagacca ttgatgtgac aaacttcatt 108060
tttgtcttat tttttaagtt gccacageca cctcagectt cagecagetac cacectgate 108120
agtcagcage catcagtaat gaggaaagac cttccatcag caaaaagatt acaacttact 108180
gaagcctcag atgattgtca gtattttttt tagcaataaa gtatttttta atcaagatgt 108240
gtacattgac attgttttct ttttagacag aatgctcttc cacagttaat agactgcagt 108300
atagtgtcaa caacttttat attcacagtg aatcactgga gtgattcact ttattgtgat 108360
gtttgcttta ttgtgatatt cactgtattg ttgtggtctg gaattgaacc cacacaatct 108420
ccagagtatg cctgtatata cagaatctta acaggaagtc ttctaaatac ttttcaagtg 108480
ctagcttact tgttccttat aacaacctga tgagtttgtt ttatggttat ctctattttc 108540
caaagacaca gggatgttga gtaccttatc caaggtcacc cactagtaag tgatagaatc 108600
tgggcttcaa ttcatttagt ctggeactgg agectgeact ctttaaatca ccatagtagt 108660
ctttctgctt caataatgag tggacttttt ttgtatgtgt gttggggest gacctgtgac 108720
ttttettgeg tettteetga tttttacatg tcttgaaacc actatattte attcatctgt 108780

tcattcaaca aatatttatt gagtatccat tatgtggtgce tgagggctag cagtgtcctg 108840
gtggaccctt atgttacage ctaggtgecc agcagtcatt gactgtttta acttaatgtc 108900
taggagggaa gacagacata acaaagggaa actcacgggg gaggggagea gggacagggg 108960
agccagggtg caaataactc tgaaactagg acctgagagg tgtaaaagat ttagccaggt 109020
tgggaagagg gtgtgaggag aagagggtgg tattccagtt gggggagtag ctaagtgcga 109080
agaccagcga tcagaagctg tgaaaagagt tcagggaact gaaagaggtt cactgtggeg 109140
gaagcactca gtgttccgaa ttaggagteg geatggtgaa gggtgtaaat agtattcagg 109200
tgttttaaga tcaggcagaa gegtcaaata actgattaac tttacacttt gatcagttgg 109260
atatgtttat tgtaatttct aggataatga aagcccaaaa gcageatata geatctaaac 109320
ttgagegtgt gtggagggag agagggaaaa ataaaaacaa aactaagtca aaaagaggeca 109380
agaaaggaga gaaggataaa atagatgaga tgaatagcac aaataagatg gtagatgtaa 109440
accctaatgt atttgtaatt atattaaatg tgtatgttct aaatgtacca attaaaagat 109500
aaaagattgt cagactgata aaacccaacc aaccaaccaa ccaacgaacc aaccaaccaa 109560

cccaactagg tgctactttc acttgacaga gagggaatac ctccaggaga tgagaaatga 109620
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caagaggtga ccataagata agctacctcce atctecttce ctgtetgtet accetggaag 109680
ccaccacatt cttaggaaag ccactggact tcccactcta agtgcagegg aggtgatcct 109740
gggagattag cactgtctgg gttactcagg tetggetttc tcaccagett gtgaggaact 109800
ttttggcaga ggtggagtct cactcacata cctcgtgect tccatagtgt ttggcagaca 109860
gtaggtcttt aagtagcatt tatcatgtgt gtacatttga tttccatatg agattgtaaa 109920
ctctttgcag ggcagagaac ctgttacacc tttgagtttt ccataatatc tgctaaaaca 109980
tagatcagtg tataattgcc aaaacataga tcagtgtata atgagtgatt cttatttaat 110040
tctgtcaaga ttaaatctga tttctgtaga aggatactgt tccaccttte aatgatttgg 110100
aggtttgttt ccacagcaga gaagaaataa aaaccacttt ctgcaataaa gacctgataa 110160
cctacttttt cttaagtaga ttttacagta ggagagtata ttcttttatt tgttettttc 110220
tttettttag ttgtagcaag aatttctatt aaactcectct cattgggeca gagactcttg 110280
tggtgttagt gaaaaacttg tcecttgegt aacaccectgt ctacacttgt gagttcattg 110340
gccagtcact ggectcaact ccgageteta acaagaagaa tatattcatt tttattttaa 110400
agagcatgat ttatttaata taaaaataaa tgcttcactc atgtataage tgtaaggaga 110460
tattagtagt aaaataataa aaatattttc cttggaagaa ctgtgggcag accatatcaa 110520
aacagcaatt tctggtttte gaatgaaaga tactattgat tctattaatc caaatgccaa 110580
cagttctctg gttgagtaag aatgtgctce ctaagagaaa actcacttgg catcatgtaa 110640
gagctgctea ttatgaatag aaagaaatta cataatccaa agtgaaagca agtcattctg 110700
cttttaatta cagtgtataa aaattaaaac atgggccgag ggtctagttg gatatacttc 110760
ttggcaacag acattttgga agcctgcaat gaaaaataca acaaagatgg ctatgtgetg 110820
gcegecccce agtgtettgg tggttteceeg tttagtgact gtattcagtt attgtgaaat 110880
cacagaattt taaagcagga aaaagacctc agaagtctct tcttacccat tcgtcctcca 110940
gatgagaaaa taagcccaca gtggtaaagg gattatagtg aggtcatata gcgaactcca 111000
gaaggaacac aggcatctgg actcctgtet ggctttcttt gagactgaac tgettcactg 111060
ctgectggaa getettetgt ggttgtggct tettgetgge cttagtgtag tgataaggge 111120
gtgggaatga gggtagaggg taggagagag gaagggagag aggttgaaag agagaatgag 111180
tcattgtcat tgagagggat tgagagacag agaagatgat agagaaagac gtatgtctge 111240
tttgetgcett ctcagaagtg gtaccaataa agcagtgcete tgaageagtg tetgetgeat 111300
cagtgagctg cggagectgg cagtggttga gotgtgggaa cattetatac ctgecactgg 111360
ctcetectea tteetgeget gtaaacceca tgttgaggtt actgtgtetg tgtttattge 111420

ctctagtcca gtccaaccat agatgtagec atctcaggtt atggagagat gttaaggaga 111480
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ggaggggcaa attgaaaggt geatgtttta gaatttgtta attttcagat tttttgaatc 111540
ttagcaaaag gatttcctga gtataacctc acgtttcect ttctacttcc aaatctgaac 111600
aaaatcctgt gaccttcctt gettactcag agetggacat agtaagagaa gtcatcatge 111660
aaaatgattt tctggaagta ttttgaatgt tttagttatt ctttcccagt tcactcagag 111720
tccgttatgg atttgetgcet gtgaaaaaag tgttgaaace cagegtgtgg acgtgeagtg 111780
ttgcttttag ccttgecagge agtgecctct ggecttttca geaaacttca getctgaget 111840
gtgttacctg ctttggetec tattgeattt acctggggeg agattctgge tttcaaattc 111900
ctccctaaag tcaggtggga gectggececa atggagaatg geagtettag gtactgatga 111960
tcaattgctg ttttcettge tagegtcatg atatcgaacg tatgggttct cagtaaatca 112020
tgtattgttc acttgttttt gctcaaaagt ccatctctgg ttacatcatt ggaagectet 112080
cagtttaacc tcttcctttg tgacttctat gettggaaat aaattacgac agttaaaatc 112140
ttattgcata agtaatgtgt gttgatttta ggaaaatcag aaaataggga taagtaaaaa 112200
gaagaaaata taaataattt ataatccatc tcccagagag accactggta atattttagt 112260
gcatgtctaa atttttaatg tacacttatt tacataacat taaatatatt ttaataaaaa 112320
tgactttggg ctgtatatac tgttttttac taacatttct catatgacat gttctataca 112380
tctctcatat cagaatacaa ttttgtattt tcaaaagaca aatctctcta tctttttaaa 112440
tacagataag cataaagaaa ataaaaaggc ccattatctc tcagtccatg tgacatgtta 112500
aaatgattag taataaagca aataacatta gttggctgcet gactatatge cagggggact 112560
gttttatctg ttagctcctt taatccccac aaaagccate agaagtagtt getattatta 112620
atcctgtttt acagatgagg atactgaggce taagtgttta attcccaaag ccatacaget 112680
agtaggaaat gagctcagat agtctggcetc aagaacccaa ttttttttet tetttttttt 112740
tgagataggg tgttgttctg ttgcccagge tagagtgeag tggtgeagte tcagetcact 112800
gcaaccteeg ccttetgtgt tcaagegatt ctectgectc agecteccaa gtagetggga 112860
ttacaggcat gtaccagcac acctggctaa tttttgtatt tttagtagaa atggggtttc 112920
accatgttgg ccagcctggt ctccaactce tgacctcaga tgatccaccce accatttctt 112980
aaccacactc ataccgttag actttaaaaa caaagtcaaa caatagtctt tctctatttt 113040
ttaaaaaatc tttctctatc agcatgtaca gaactacctc attctctata acagccacat 113100
atacgtcctt tgtatacttt ggtttaactg tccecttaac tattgatgga caatttgatt 113160
gttttcagat atttgcaatt acaagcaatg cggcaatatt gtcatactaa tggtactgtt 113220
tattgagtga taaaatcagc tactatggat aaatgcatag aacagtgect getacatagt 113280

acgatctgtg atttatatta ttattagtaa tactgcgtgc catgcactat gettgaattc 113340
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tcaaaatatc cctatgaggt agattattgt tattatccct gttttacctt tgaagacatt 113400
aagacataat gaggttaaat agttcttgtg tcatgtagta agtgaaatct gtgatttgga 113460
ccettttgga acttggcetac tgetaactac atattcccag cttcaagggg gtcagagatg 113520
gagaaagcct tggtattggt aaacattagt aatgtccaca tatactccta ccacaagggt 113580
atgaaattgc ctgtgtcact gtacctttct agtcctgggt atcacagatg ctacaatttt 113640
taattggtoa aaaatagtat ttcaatgtaa tttgtaattt atttaataat aaggttatac 113700
aatgtatctt tattgggcat ttgtatttct ttttttgtga actgtcttcg tggttttatt 113760
ggatagtttt atttttaata atttttataa gctctctgta aaataaagaa attagatttt 113820
gaattctcct atgcattgea aatgtctttc tagtataagc attttaatga ctgtatttta 113880
cattttatgg tgatattata gtttatgtga atggtgggac ttttgttgct tacagttttt 113940
cattacaatg ctgtcaagag catccattta ttattttctc tggaaatttc ttagaagtgt 114000
aaatggtgga tggaagggaa tatacatttt taaggcattg attcgtattt tetgtctcte 114060
tagaagaatg ataaaagtag gttgaccatc agggtatgtc agggtgccta tttctcaata 114120
accaatgata ttacataata ttatttttaa aactcttggc caatgtgtat ttttttttat 114180
gagttagcat tgagacattt tccatatgtt tatttgcagt tagtatttct tectttgtga 114240
attgcctgtt catgecttaa gaaggatttt gactatatgt geaattttta aaattttgta 114300
aaatcagtta tctaacagtg gaatgaacct tcccaacact gatggtatta gagcaaaaga 114360
tactggaact gttgcaggaa aggaatgaat gtttattaat ttactatcat aagtcaacct 114420
ttatacttgt tatctctttt actctttcta ttttaatctt atggataaag aatgagggac 114480
ttgggtaage caagtgactt atctctagtt ccatagttgt aaatggcaga aatcggetac 114540
aaacgctctt ctgegtgact tttageatat gecttccatc ccaccaatta tagecttcta 114600
ctcctgagec atacagaatc acatcagtag taagttaget ggectgaagec tatggtacat 114660
attggcaaaa aaaaaaaaaa aaaaaatttc agaaaatgtt tatctagaat tattctgtgc 114720
atttcagaaa cttggtgttc ttttattttt atttttctgc aactatttta ttaagtaccc 114780
tgatatatta gggatgtaga aaacgggggg actaggcaga gaccttttce ttaatagetc 114840
tgagcttttc ctcttceeca cecttccaac cettgtecct tttgaaaget ttgettcecca 114900
cctgecaccee agecaggecte ageactgeag ggagtgaaac ctetgecage ctettgtect 114960
ttcctcactg ttgtgtttet tttcatacte tggtacttag aatgtcgett tttetctttc 115020
tccaatgeca tggeaacagt geatggtaac tgettcectt ctggtcaagg aaaaagattt 115080
tgtatttttt tttccctttg acctgtttgt aattageact gecggtccacc ctttectcca 115140

gtgaaaagca aggaaatacc aggetgtagt caagactgea ggacctgetg gatgtatage 115200
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tagcaggtct tctgtgctec tttgecageag tttaaaccca ageccagect gatcattgat 115260
tctgaaacag cactcaacce tccaccectg ttcecctgee cetteactgt tttttgtttt 115320
ttttttttga cttgatgtgt tatattggag gttggttect tcagtctcee tgecactagaa 115380
tgtagggtce aggggagtgg gotttecttt tgettgttge tetgtgtgtt cectgggact 115440
agcgegtagt ggggctecct gagttettge cgaatggeac aggatttggt agtggaaage 115500
ctgatttcat ttcatagaat ttgctctect tgegtctttt tctctettaa aggeagtgtc 115560
tgcattctat gtggeectee ctgggaaatg tcagtttcag aggattttga agtctatcag 115620
atcccaggge ctgagccaag tcagagecta gttggagtge attgtaattg acataaaaga 115680
tttgcatttg aaataactca gaggttggtt tgaatcctgt tccccacatg tttttagtca 115740
ctgtctgagt ttgaggaagg ctttttgage ctttttcttt atctgtaaca tgggeataat 115800
aatgcctacc ttggcttgaa gtgaagatta actctgacaa tctatggaga gaactggtac 115860
atagaaaaat aaatgatggt ggtaatatgg ttattagtat tttcgtttte ttctgtgtga 115920
ttttctattg gtaaatggag ttattttatc atttgtattg taggctactc aatggttaaa 115980
agctagattg ggtggctttg gagtgtgatg gtetgggate ctgtectget acttaacage 116040
aatgtgacac tgtgcaagag caggectcea tttgtaaaga acagtaaatg gtcataatag 116100
cagtatcgac ctcagaatgg acagaaagat ttgatcagca caaagtttgg ttcatagtaa 116160
gtccttagta actcatattc tatagtttaa taataacage agaatgaaag aagcttaaac 116220
ttcatctagt ccaactctaa tactcccact tcatgtctaa ttctgecatc tagagcaata 116280
gagatccaat tggtatcctt ttcagatatg gectttcata tacttaggat tgagtectgt 116340
tatgaactga cttgtatctc cctaaaattc acatgttcaa gttctaaccc atagtgtget 116400
gactgtattt ggaggtaggg catttgagga ggtagttaag gttaaatggg gtcataagga 116460
tgggceeccta atccagtagg actggtgtte ttccaagaag aggaagagac accagagtgt 116520
atacacacag gaaagaccat ctgaggacaa gagcaagaag gtggctgtct ccaagecagt 116580
aagagggccg ccaccagaat ccaacccaga tggeaccatg ctettggact tccagectte 116640
agaactttga gaaaaatgtc tgttgcttaa gecactcagt cttetgtctt gttatagcag 116700
cctaagcaga caaatctaga tcccttttet tttettatgt catcatccce atcttgaggg 116760
ggttttcagt tgcctettea tcattgtcac ccttgtetca atactttcac gtgtcagtgt 116820
tettttcaaa atgggaaacc tggagatgaa ctcagaaccc ccagatggte caagcatttt 116880
gggtgcecgga cactgecctt acagtggaat cgeagattgt gtgaggtagt ccatcgaata 116940
aacccccaag actcaggtct acattatcct atattgggtce tgttattttt gtccaaattc 117000

gaagttttgt cttgttaatt tcagctttta tttgtttcag aatctagaaa atcatttttt 117060
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taaaacctcg ttggacagga cctttgaagg gtggcccage cagectacct acttgeccag 117120
tgatgctttc catgetgtgt gtcttagttt gagetgetgt agcaaattat catacacage 117180
gtagcttaaa caacaaacat ttgtgtctca cagtectgga ggctggaagt ttgagattag 117240
aatccttggt gagtgtcctc tttctggttt acatgtgtee ttacatggtg taaacagagt 117300
tacctagttt tctggcctat ttttatgaag geactgatce cattgatgag ggctccacce 117360
ttatgaccta attaccttat gaagacccta cctccagata ccatcatact gggattaggg 117420
ttttaatgta tgaatttggg gggaacacat tcagcacatt getetettee tagcagtgge 117480
tgcctccatt ggtggaggta ctgttttgtt gtgaaacttg ttccggggtt ggattectte 117540
aaatgttccc aggaattage tatgttgagt caaaatctga ccctgtgata actgetgete 117600
tttgatcaca tctgtetgtt tgttattcct gecacctggcea gtetettaca gacteectge 117660
tccecteetg ttacctgtte tgaacattat aacagegttg tatttagtat cattgcagaa 117720
aatcaattcc atttgctttt cacaagtgga aattagacaa atggatctgg aagtacataa 117780
ataaagtagg agcctagttg acagaaggac actctatttg gtttgtttta atgaataget 117840
ttcatcagat catactctat gaaaatagat tgaggaaata ggctattcat tccttattat 117900
ttgaattagt aagagtcata cctttctttt ctgtttagga tgataggcat taaatcttca 117960
tetgactctt tatagtattt tgtttatttt tatttttttt gacagtcttg ctgtgttgtc 118020
caggctggtg tgetgtggeg tgatctcgge tcactgeaac ctetgectee caggetcaag 118080
cgattctcct acctcagect cctgaggage tgggattata ggecaccegece accatgecca 118140
gctaattttt atatttttag tagaggcggg gtttcactgt gttggccagg ccgatettga 118200
actcctgacc tcaagtgate cacctgectt ggectcccaa agtgetgaga ttacaggtgt 118260
gagccactge acctggectg tttatagtat tttagaacag gaagggaccc tccgaatcct 118320
attttccaca tccctccatg geagaattat ctttttatgt gccaggtecc cttecttttt 118380
gagggactca aaggcagatg tgaggcggga ctcaaactee ttgtgetgaa geececggggge 118440
tgcagcectea ttcecctacce tetggecate agattgggec tgtgatetga geacaatcag 118500
ccccacccat tetggtattt tctcaggaga gtggttctgt ttgtgaagac tettggggee 118560
agctaggeca gttgatggog tattgtecte atgacagtat tcagggtcca gageccagge 118620
geatgggagg ggactgtcea ctgaggggag geegtggtgg ctgeagtgac teggtcagee 118680
tgtggtgtegg caggaccttg getgagettt geectgettg ttcccgectg ageetgggtg 118740
tecggeecte ccagagacag ggagettcee caaaccttge cagtaaacac acaccttttc 118800
tacctaaact aacttgagtc cattttgttt ttaatttgta atctacatag gaaggtectt 118860

atttgactgt tttaaacttg tggcctagga ttctggggtt ttttcattce tgectaagca 118920
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catgtgaggt ctgcatggtc tcattaagga atgcattcce tggggtggat aattgetatt 118980
tatgtggcag ttaggaattt tttgtetttt tttttttttc ttgagacaga gtctcgetet 119040
tttacttagg gtggagtgea gtggtgtgat ctcggeteac tgtaacctee geeteetggg 119100
ttctagtgat tctcetgtet cagectecca agtagttggg actacagect cccaagtagt 119160
tggtactaca ggtgcacacc gecacgecca getaatttet gtatttttag tagagacagg 119220
gtttcaccat gttggtcagg ctggtctcga agtcctaacc teatatgtte ctcccacctt 119280
cacctcccaa agtgetggga ttataggeac gaaccaccgce atccagacct cteatcttta 119340
actgattgat tttcagagga caattctagg aaagactaaa tgttttcacc ttttcaaaac 119400
aggtgctgtt aagagaagga agatggacgg ggagcatgece aggatgttgg catttaggac 119460
atgggaagtt gtataaaggt gaaactatgt ctgattgtct ggtagaaaaa ttacagtcta 119520
attagaaatg ctgaagtttt tccagacctt tagggaattc atcgaattgc aaataaaaga 119580
aaataaggaa tgttggtttg ccggtaatta gatatattgg gggaaatgag gttgtttctt 119640
ttcttttctt tgtttttttt tetttttttt ttttttgagg cagagtettg ctetgtegee 119700

caggctggag tgcagtggtg cgatctcgge tcactgeaag cteegeetee cgggttcatg 119760
ccattctcct gectcagect cetgagtage tgggactaca ggtgecegee accacgeecg 119820
gctaattttt tgtattttta gtagagatgg ggtttcaccg tgttageccag gatggtctcg 119880
atctcctgac ctegtgatee geccaacttg gectcccaaa gtgetgggat tacaggtgteg 119940
agcccgceacc tggecgaggt tgtttcttgt ttttectttt acctagegtt tetttetttc 120000
ttcaaaaaac tagatagtgt ttattaattt tactgtgcaa gcaggaatat acataaactt 120060
ttaaaattct taaagctata ggtattttge geactgtttt aaaaaatccc ttgtggggag 120120
attttttttt aaatatttat atggagaaca tgtatctgtt gtgtctacag acccataatg 120180
atggaactat tatttcctce taaatatttg ctcctcgtga ctagaatttt tggactttga 120240
aagatccttg ggtttacttt aacttacagg tatgtttaca ggaattcagg tctgtggagt 120300
aagatagcca aggctaatag ttatgaaaca tcccatatag taatttgaat actgaattta 120360
cctaaagatg aacattcaaa agatcaaggg catttcatta atgtagtctt aaattatttt 120420
gctaaacaaa gaaggtatat gacctctctt tagaaatgge cactaataaa aagttgttgg 120480
tataacataa tttttttaac aaggcctaaa acatgcatac attgtctgtc attacagagt 120540
cceetgteac ccagaacttt tetggttatt aacacaaatt tatggtgtac cgttgatttc 120600
tatgcaattg aacgtgaagc taatgttata gtcattttat tgctggetge tgttgeatcg 120660
aaatttagat gtcttatttt caggtttgaa ttaagacaat atgtgctttg taggacactt 120720

tgtcaacgaa tatttgtggg agagggattt ttaagagaat gtatggttat gatgtgactg 120780
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cttcgcactt tacagctgtt attaaagtag attccagtaa ggtaagtcat tctggaagge 120840
atttctgaat attacctcct tccectcaag aaatgtttat taagttaata tgttttatgt 120900
tgtaatttaa agatttaaaa gaatattttc cttttcatag tagacacttt ggaaggcetat 120960
atacttattt ctgtgatgtt ataataactc aatacatgct actaaatctt ttttetttgg 121020
aattgtcttc atatccccca ctgcatttta aaaacgtatc cccagtggtg ttgggecttt 121080
atatttttgt gggotggagtt tttttttttt tttttttttt tggagacatt ttttttttge 121140

tetgtcacge aggetgeagt geagtggege gatctcggcet cactgeaacc tccaccteet 121200
gggttcaage gattcttctg cctcagecte ctgagtaget gggattacag geacatgeca 121260
ccacacccag ctaatttttt gtatttttat tagagacggg gtttcaccat gttggtcagg 121320
ctggtctcaa actcctgacce tcgtgatctg cetgectcgg tetcccaaag tgetgggatt 121380
acaggcgtga gccaccacac ctggeccagg ccacaacatt ttaaagtatg ctctgcaage 121440
taggtgacag caagctggga aatagttttt ctttagtctt gagatgtcta taaagaageg 121500
tgcatcgtgt gatgtgaaaa ctggegtcga aggttctttc agaataggaa ttccaaatga 121560
tttgctcagg attccttgaa ataacgtgtg tggttttcta aggtgaccat ttgaacgagg 121620
acaattgatt tagatataca cattctgctt ttaaaataaa gtttaaagtc ttcttgaaaa 121680
gtttatggtc tcctgtaaac tttgectcag tgtcagagaa tectgatgag tcagaattgg 121740
acttgcaggg aggttttctg agttggagaa tctcagatgt tgggtagaaa cataaggttt 121800
tcttaattga agccagtgge tgeeetgaag tggtgeacag ttttgtgtge gtgtgcagaa 121860
tttcettete tggeaatttc aggaactata gaaatgtgga cataaatttc tgtttataaa 121920
tctggagceca cegtgaggag cttgagatga atgtetgetg tggtcagagt getcagtgag 121980
ttcctcaaag cagttaccag tetggttttg gtggtttagg tttggatett ttgectageet 122040
tttgtagaac ttggatattg gaagcaattc tcctcgeage tcccaggaat atgtgaatgg 122100
geectcgata cecaattcta attctgagea cttggaaaaa gtetgtgttg ggagaageet 122160
gtatcttccg tcacctgatt ttcctgataa cetgtgtgta tetttcacat gectecattt 122220
ctggttacca actttatcat gtgactcttt tggcagcetag tagatatttt tagtaaatat 122280
aaaggaattc ctcctaccaa catctgaggt catttgectt tecttgattt tctaattttc 122340
tggttgaaat agtaaagaga accctaccct gatggtcaaa ggttctaaga tgttttgtge 122400
accagctcat aaaggecttc agcagggcaa gtetggtate tgetgggctt tctggaaata 122460
gttaagtgag tcaataggta getttgatgt tgtcaggttt aatatggaaa tagcatttta 122520
ctactagtaa tcttaagatt ttttaataga aaatcctgge caggegeggt ggetcacgee 122580

tgtaatccca geactttggg agtggatcac cttagatcgg gagtttgaga ccagectgac 122640
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cagcatggag aagccccgte tctactaaaa atacaaaatt agccgggeat ggtggtgecac 122700
acctgtaatc ccagctattc gggaggcaga agcgggagaa tcacttgaac ctgggaggea 122760
ggggttgecg tgagecaaga tecatgecatt gecactccage ctgggcaacg agagtgaaac 122820
tccgtctcaa aaaaaaaaaa taaataaaga aaaaagaaaa tcctaagtgg gattccatge 122880
tgataggtct tacagcccac gtgaaaagaa agccaagtaa aagcttttat ggcaggaaat 122940
gttectgtet gectggaatg gtttggacca ggeaageaga ttggaattgt ttttectett 123000
aagttgcttt gttctgtttt tggacatgtt ttccctgaac tacacttaat agcaaagtge 123060
acctaccatc ccttctceee ctacccaage cttgettgtg agtatctect aaagcageat 123120
gcttttaggt atcatttatt ttaagactaa tttgaaaatt ttatgccaat tttgeatttc 123180
atttaaaaat atatttaaat atcaaaatca gattttaaat gaccatctat tcaaattgag 123240
ccccaagaag atgtgeccegt tggtccggaa acgttgegte ctectgggge acactggttt 123300
gtgaccctgg ggatctgagg agtcccctgt ttgagaagaa cagttgtagg geataactgg 123360
aagccaggag gtctagggaa gtatttttaa aaatgactct atttgtgttt tttggttttt 123420
tetttttttt ttaagacagt ctctctctgt tgeccaggee ggagttcagt ggtgeaatet 123480
cagctcactg caacctccac ctcccaggtt caagtaatte tcctacctca gecttgegag 123540
tagttgggat tacaggcgtg caccaccaca cccagctaat ttttgtattt ttagtagaga 123600
tggggatttc gcagtgttgg ccaggcetgtt cttgaactge tgacctcaag tgattcacct 123660
gectcggect cccaaagtge tggaattaca ggectgagee accgeacctg gectgaaaaa 123720
tgactctgtt tgacagecta gtataggtgt ggaaactctg tgagaagtgg aatggcagtc 123780
cacctggaat gtatgtggta tacagetgct taattaagaa atccatctta gtgagcagca 123840
ttttctttca aatagcctgg tatagtcaac tctttactga gattcaagte gactgttttc 123900
tctgactgag tgetagetgt aatcctggga aaagttatac ageacattgg tgatttgttt 123960
tttccatctt atatgggaga ttaaaatatt tgttgectac tececteate aggtgttgtg 124020
aggattaatg agatcatttt agtaatgtgc cttaaactca caagaggaaa tgggcacgga 124080
aaagcccaaa cccegggtgt tatattacca ggagcettaac tcaggectgg catttacget 124140
gctgttatgt gtecatttat tttgttcacg tgttgctttt cgeattacaa ttctgtatta 124200
agcttcagat ccatctcatg ggtgtgaaaa tatccacgtg tcaaaatcaa gagtgggect 124260
gttggcttca catgttttca cttgecatce atctccagaa tettgeaage ttgacctaca 124320
gcttgttgga ttggacactt tttatgtaca ccacttactg cattttgcag cttcgagtct 124380
atctgtggeg actcagcttt ttcaataact ctaggetgta atttttgaga geattgttta 124440

aaccttgtgc tctacttgag tagtaaatgg tcacagtggc aaccgggeat gggtecttte 124500
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tcactagcgt gtgtgatget tgetgtcact gtcaccceeg ccgaacgggg taatgggatg 124560
agagaacaag gccttaccag cacagectgt gaatggctce atagagggga cgetggttce 124620
tcaagggcge aacctattcc cttgatttca getggaggaa cttetettgg gecttggeat 124680
gatgtgctca tacatcttta ggtagccaaa acctgacata taactgagtg tgaaagtcag 124740
ttgccageat cttcagaagg acattatttc tgaatgacca gtgaatgagg ttattgtcat 124800
agaaaacagc aaagtttaaa ataatgttgc tatttgggat ggcagaattg gtgggggage 124860
aaatgagatg ggagaaatat aattttaaac tataaaaatt ccagtgaagt ataatgctta 124920
attgttagca tattctaagc aatgagttag ccgcatttaa aaatagcettt ttaacatgaa 124980
tgaacctttt tatgagccga gattcagtga agaataagtt ggtcatgcaa atggtgtttt 125040
aatagtttat attaaatatt ttagggctgg gatttaaaca aataacattt tagagctgta 125100
aaagcaaaaa gtctgacctg aaggccacac aaataattat agttcctgaa atatageect 125160
gtgaacaaat ctatgccacc ttgtttataa tctacttcct ttgagtttca aaataagtaa 125220
aagggtggct tggatgtaaa aaggaggcca ctggctttga gegagttgag ageagtggta 125280
gacgcaggat cttttgtgce tctctgggga aaattaggea gttcggaace actcaggaca 125340
ttccagcage tttggagatc aaggaaggcc tetccataaa gaagtcaaga gtagetggtt 125400
gttcatgaga ccacacttta aggagataat cattgcectct cttgtgaatt ggttctgagg 125460
caacacaatc tttgaagtaa aaaaaaaaaa tgctccaggt tttaaggagt aaagcattag 125520
ttttgtgcaa aaaaaagtca ttaaggttat tagttttgtg taacaagagt tattaatgge 125580
caggcaatgt agctcacacc tgtaatccca geactttggg aggectaggt gggaggatca 125640
ctcgagccca tgagtttgag accagtttgg geaacatagt gagactceac ctctacaaaa 125700
aaaagttaaa acaattagcc aggcatggtg geacatgtag tcccagetac tgggatgget 125760
gaggtgggeag gtcacatgag tctgggaact ccaggetgea ttgagecatg atcacaccat 125820
tgtgctctag acttggttac agagcaacac tctcaaaaac agaaacaaac aaacaaaaaa 125880
aacccgagtt attcattaga tttagagaat ggtgtttctt gtaactctta ctttaattga 125940
ggtattttge ctataaatat aggcaagtat atgtagaaac tatgcatgtg tgcgetgtct 126000
tcttactaag acattatttc ttctcttcgt gaagaaagee tgectactgg ggctaaatta 126060
cctgaaacaa acaccatcat tcacagagag acagtaagta agcaagataa gcatagaata 126120
tgtagggtaa atgacccatc tgatctgttt gggcaagcat tatacctcte actcttttca 126180
atgacatatt tgcttcatgt ttcgataatg tggtgtctat attttaacta tgaacaaagt 126240
cttaaaatat tgctatttca ttaaatttgg agtactgtta ataaattatt tatacctgaa 126300

acattgctgt tggecattca ttctctccce ccatttctta ttttctceca getagegttg 126360
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tatagcagaa attcttgtgc aagacaaatg taaggaacta atcagtgatt ctaattttta 126420
aacactgtgg tggtctctge ttacccctct gaatcggttt gagagaagaa aattggattt 126480
gtcttgttga tgetttgeaa tttagttgge gagtcgagta tgtataaaat aagaaaaaaa 126540
gagaaaatgc taagattctt gagtgggaat ccatagtcca cagaaacgtc agaggetetg 126600
gtatttgcat gagaaaagtt ttgaaggaaa tttttagttt agaaacacaa attcaggaag 126660
tcaaattctg tggtttttag taaatggaaa tatatatggt gatatggttt ggctetgtgt 126720
ccccacccaa atctcatett gaattgtatg cccataatte ccatgtgttg taggagggac 126780
ctggtgggag atcattgaat catgggggcg gttcccccat actgttgtca tagtagtgaa 126840
taagtctcac aagacctgat ggttttatca ggggtttcca cttttgcate ttcctcattt 126900
tetettgeeg ctgecatgta agaagtgect ttegectece accatgatte tgagacctce 126960
ccagccatgt ggaactttaa gtccaattaa acctcttttt atccccagte tcaggtatgt 127020
ctttatcagc agcgtgaaaa cggactaata catatgttgt gtaggctgaa agaactcttc 127080
caaggaccat ggcatatctt ggttccacca atggectgac gtgaccttta acctttetgt 127140
gtctecttat ctgcaagata ggagtgacaa gagaacctag atcttcaggt ggttgtaaag 127200
attagtgtgg caagataaag ttgttagccc attgectgge tcatagtata tagtcatgeca 127260
tgactttctt tttttaagaa aaaagattta aaacaacaaa agctctctag gcagagttaa 127320
ttcttcacag tgggaggagg tatttaaact tctgggcagg atgetgtgga gggaattaga 127380
gcttgatagt gaattggaat aactctaacc cattctcaac ctaacactga tctttttact 127440
ttgtaaaaaa aggcatttca ctggagctge attagcaata tagtttgceca ttttttttcc 127500
aaaatattat ctcctcctce caccaaaaat accttttget gtgtgtgtgt gttgtcatat 127560
attcccaact ttaatgaaag ccaaagattt ctaagttttt taatgttgag gaaattttta 127620
aaggcaattc gtggtattta caacaagcta ttaaatttat ttcatcaatt attttccttt 127680
tettetctgt tgataacttt agtctacaac aagattttaa gaattgcaat ggacctatct 127740
ttettttttt tttggagatg gagtcteget cttgtcacce atgetgtagt gecagtggeac 127800
catcttggct cactgcaacc tccgecteee agattcgaga gattcteetg cctcagecte 127860
ccaagtagct gggattacag gtgccegeca ccaggeccgg ctaatttttg tatttttagt 127920
tgagatggga ttttaccatg ttggccagge tggtcacaaa cacctgacct caagtgatcc 127980
gecatgecteg gtetcccaaa gtgetgggat teattatttt taaatataaa atttttgcaa 128040
agtgaaagcc gatgtcatag attttacatg gttttcgcag gaaagcaage catcaattaa 128100
tgatgtcctt tatgggetgg agggagtgag tgctatgtag tggaggaage acacatactt 128160

ttggccagga tttaggaata gttttgttag geggtatatc tgatttatca tgttcttgac 128220
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tcaggacaaa taaaatatct ttatggtaat cttaaatacc tctttagagg aatatttata 128280
tctacaaata ccttctgeat ttatttattt gaggcagagt ctcgetetgt cacccagget 128340
ggagtgcagt agcgtgatct cggetcgetg caaccteege ctectgggtt gaageaatte 128400
tgectgecte agectegega gtagetggga ttacaageat gtgecaccat geccagetaa 128460
tttttctatt ttttagtaga gatggggttt catcatgttg gccaggetgg tettgaactc 128520
ctgaccttag atgatccgece cgecttggee tcccaaagtg ctgggattat aggegtgage 128580
caccgcgcecec agectgeata tatttatttt tatggetctt ctgttatttt tgtecteett 128640
gtcttaagta gettgactag taaccttett tgtgtactat attgetgtgt cattgtgtta 128700
gtaactgtgg actcgtaagt attgagttgt caaagtaaaa aagagtgttg tttccaccat 128760
cactttatta acaatgattc tattaagagt tcttcagatt taggtaaaat ttctetgtta 128820
ctgaatgtct ctgtttttca gtagagtagt aaactgtcta gttgcacttt ttctttcacc 128880
agtagtcttt ttgtttgttt gtttttttgg agacagggte tcactctgte acccaggetg 128940
gagggcagtg actctgttac tcacggetca ctgcageate gaccteectg ggttcatgta 129000
gatcctceca cctcagecte ctgagtaget gggaatacag gtgetcagtg ccacaacage 129060
ctagtttttg tatttttttg tagagatgga gttttaccac gttgcccagg ctgatctcaa 129120
actcctgtge tcaagtgate tgeeceecttg gectettaaa gteetgggat taccgatatt 129180
agccactgtg cccagectgt ctttaagagt atgattacce cctcagaatt aaataaataa 129240
ataaataaat tgctgttttc ctccttctag aagectcatt ttcagetcett taaattgtct 129300
tegttattct tttcagttag gatctaattg ggatctgttg gttatacata gaaagtgtaa 129360
aaatgactta ctacttccca tctgtaacag cectgttgtg tgaacaatgt cactaagcag 129420
cagtttactg tcagctggtg atctattgtg acccttagta catttacgca tttcctaatt 129480
tettttettg atttgttttt attcagtttt ttgttggaca getttctatt attttatggt 129540

ttctgettta ttactctgat attgaggacc cttttctaaa tcacatctaa ataatagttt 129600
tetttattge catttctcett gtettgtgte tgtgtcttgt attctaatca gacatgecat 129660
cgattactca tcttcagaag acacttcttt ggtcatgegt tctctttctt aagattectt 129720
cttacctatt aaagaccaca ctctgcattc tgacattcat aatttttcaa aattcatata 129780
gttgagcatc gtctttgttc tgagcatgea tctaaatgat gagaattcag agagetagac 129840
agggactcgg tttttcttga tagagaaact gctatcagta tacgagacat tattgtagat 129900
gttgaatcaa aacagtgccce aggceattagg ttccctagga attccaagga atcgataatg 129960
ggtaattttt ctggggatgg aatgattttt caggttggag tgggacttgt actgtgettt 130020

gaaaacaagg attgaatatt agtgaaggag gtgacatttc cctggectca tgtttccage 130080
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ctgagggacc acaatgggaa aaagagtgge ttatctgatt ggtgaattte taagaaggag 130140
atcctcaget cggeactgea gggcectetct gttcagaget ggttetgtac tacagecttt 130200
tetgecttgt gttaacagac ctggecttge tggegtgget tgagtttgte tagetgtgee 130260
agtgactggc tggggaggtc tggctaatte ttgtcactga tetttageca ttttccctag 130320
tcagctttta tcagtaataa aagtaatgtc ttgattccca gttctettag tggaatgtga 130380
gtgtgggcag aaaggcaagg tgggtggagt cataggeatt aaataccgag gacatgaaca 130440
ccaaggagat gagcaccgtt gecttagtgtc gtgagcaatg agagagaaag ttggaatagg 130500
agactggagt cagatgtgca gagctagagt gtgagcttta ttttgtaggc tgaggacccg 130560
ctgaaggttt taaaatgctg taaagtgtac agcgggttat tttggtagta tgaatccagt 130620
agtgctggag aatggattcc ccagggcttt ttcagttgga attcatgeat cttctggett 130680
tggatgttcg gaagggagat ggatatgaaa caccctgaaa tgatatgtaa gatatattaa 130740
agggatcgtc tttcagaaag ggattaagaa cctccactta agetggacgt ggtggetcac 130800
gceegtaate ccageacttt gggaggecga gtegggeggg teacttgagg tcaggagttt 130860
gagaccagcc tggcecaacgt ggtgaaatge cgtctctact aaaaatacaa aaattagetg 130920
agcgtgatga tgtgtgcctg tagtcccaga tacttgggag getgaggeag aagaatcact 130980
tgaacccaag aggtgcaggt tgcagtgage caagatcaca ccgttgeact ccaccetggg 131040
caacagaaca agactccgtc tcaaaagaaa aaaaaaaaaa acaccactta actcctctgt 131100
atcctgtttg tatataggac ttattggaac aaaatttcac cattaagtat gatgtttatt 131160
ctggattttt taaaatagtg ctttaagcag atttgtagaa gttctttgta tacctagttt 131220
gctaaggtta tttttaaaat aataaattga cattcacatt tattgcatat aattttatge 131280
atgtattctg ctaaccatat gggtttttct ttttcatcta tcagtgtggt aaattatatt 131340
gattgagttc taaaattaaa acagcttggc attcttagga taaagccaag ttggtcatga 131400
tagattatct ttttgatgtt gaattaactt tgctaatatc ttaagatttt tgcatttaat 131460
cttgctaget tgacctgeat ttttcattgt aaatgtttte tgtaattect tgagtgetca 131520
gaaagaatct atgtcctggg aacccaaaag taaataaata gatattccce caaaagaaag 131580
taaacaaaaa agggaaatag taatacatgt gtatgataaa taaataaaac aaaagggcag 131640
gagctataaa acaaaggcct ttctctaace tcagaaaccc agttceecta agacaatctc 131700
tgttaacaga gggtagectg tgtgtttgte tgcatacata attatgtaga tgatacatta 131760
tatgcataca ttattatata tgtaacagta tatcttggcg gtagtttcag tgtagcacac 131820
aaggtttttc tcattctttt ttaatatcta ccttatattt tattatattt ttgtatatta 131880

gccaggecct tgatgacatt taagttctca tattttgetg aaatgaacat cattgtacct 131940
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tectetttgg tatgtgtetg tggaataaat tattaagagt tgagttgctg gataaaaggg 132000
catatgtgtt tcaaattgtg gtagcaatag cttaattatc ttcgaaaaag gttatacctc 132060
cttacactct aacagtgtat gagcgtgctg tggcaaatat ctgaagtgtt ctggecaaga 132120
ctcatttccc acagceccagg tcatttgaag tctcagtcat getagetgea ccacacttca 132180
ccccacccac aagtgeatte attattaact tggtgatctc atgagctttg gcaagcagtg 132240
gctteetget agagagecte ataagaacct cggaaactge tgtgttctag atgagcagga 132300
tctgagagga tgttggcaaa atgcccagac ataaggtact gaggecgtte tgectacett 132360
attcctgagt ctttttttac agcccteect gtctaggcetg taatggaata ggtgaaagaa 132420
ttgtagcaaa tgctggcecat cttetgtcag cattccaatg ctagtgactg gagggaacag 132480
agatggatga gatgtggaat tagetgttgg gecegtggat tetgtctagg gtgttettac 132540
ctttcactgt ttgcctgagt tgaagtcatt getcacattg tacagtcact gttgtttcct 132600
gtgtggttat ttattctttt tttttttttt tgagacggag tettgttctg ttaccagget 132660
agagtgcagt gacgtgatct ccgetcacca taaccteege ctecetggtt caagtgatte 132720
teetgectca gectcccgag tagetgggac tacaggegeg cgecaccatg cccagetaat 132780
ttttgtattt ttggtagaga tggggtttca ctgtgttgge caggatggtce tcaatctett 132840
tgaccttgtg atccgeccac cttggectee cagagtgttg gaattagagg tgaaagecac 132900
catgcccage cgattgttta ctcttaaatc caggtgtgtt gaggtgatag atgccccaag 132960
aattggcagt cactgcttac tgaataagta gttaagattt catcttggga gaggagaagt 133020
gatgggggca tgtaactctt ggttatccct atgttatttt tataaacagg atccccaact 133080
ggagtcetgg ttgeccaccag aaacagtgag aaagcaacac ccaggagect tggggtetgg 133140
cctcagetga tgaggtcaga ggagattagg ggtagggagg ccaggaaaag ccaaaccatg 133200
gatcctttgt taattgtecc ttetgttatt aacaatcatt tttaagctag agagggatat 133260
atgtaaagca ctgaaacttt gctaaaatag cctcaaggtt gtgtgctata tttaccaaaa 133320
ctgagaaaat attaaagtga caaaaacaaa acaaaataag tggtcctcta agcaagactc 133380
ggttggtaat gtatataaag atttttatta atctgattct tttaaggtga ttaggtctcc 133440
cttgctcaga aaccttcatc acaccccttt ccttaaattg actaccaact aaatatactc 133500
taaactcttg agcctgacat tggaaacttt ttagagagaa tctgectcte cagtgtaatc 133560
atctactttc ttatgatttg cagtgaagtt catggaccag cagcatcacc atcacctggg 133620
atcttgttag aaatgcagac tgtcaggccc caccccagac ctgetggate agaaccagag 133680
ttttagcggg ataccagtgt tgtgeatgee caccccagtt tgagaagecc tgatctctta 133740

tacttcattc tcctcagect tecttcatgt gatacaatet getgaacggg cetagetcte 133800
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attttctaag cgtgttttac acttctccag tgatctgect ttccttaaat catacagett 133860
cctcagaaaa gtetttttct ttcagettee ttettectte cattcattca gttgattagg 133920
ggtctaaaat ataggccggg catggtggct cacttetgta atcccageac tttgggagge 133980
tgaggcaggt ggatcacctg aggtcagggg ttcgagacta gectggecaa catggtgaaa 134040
ctcattgtct actgaaaata caaaaattag ccgaggcagt gtcatgtgec tgtagtecta 134100
gcaacttggg atgctgaggce tggagaatca cttgaacceg ggaggeggag gttgaagtga 134160
gccaagttcg caccactaca ctccagectg ggcaacagaa tgagactecg tettaaaaat 134220
aaaataaata aataaataaa taaaatatgc taagaacgat gatttggett gagattcaga 134280
catgactgaa aacacagtcc ctgtccactce ctgggacage ctetetggag gacagetcag 134340
caacgtgtat caagagtatt gaatatgcat ttcctttgat ctcaatgttg tctectctag 134400
gagattttca taaacgaata atcagaaaag aatgtaaaga aatgtgtaga aggttgattg 134460
ttgcaacact ataatagtaa aaaattgata aatgaataat tgttatgcat aaacttttat 134520
atagccaaga aagtaatata tatgtaacca aaatgaaaat atatcaacat taacaattat 134580
attattaaaa tagacaaaga caggccctgt ggtgtgecta tagtcccage tactcaggag 134640
gctgaggagg gaggatcect tgagteetgg agttcaaggce tgecagtgaac tatgatcgtg 134700
ccactgcatt ccagectggg tgacagagtg agaccctgte tctaaaaaca caaaagagac 134760
gtcatgtata tcaggtgtct agtgtggtgc tgceecttca gatagattce agaatgaagg 134820
agatgccggg ggaatcttct tcagectace cacacctgga gecagagecac agttggeect 134880
caagcagcca caacatctga gcaagaaata aaccttcact ttaagcecact aacatttgaa 134940
ggtgatttge tactgccaca actaatctag tgaaagetga ctagcacatt gtgtactctg 135000
cttatttgac tccetegttg tetgectgea cettgatgtt atctettttt ttggegtetg 135060
tccatcctaa cgtgacgtea cttacaaagt tgatgeagtt cattgaactt gggatgaggg 135120
tggaaagatt aatgttgtaa ttcccttgga ttagagcagt gtttctcagt gtgtggteet 135180
tgaaccgtct gtatcagaat cctgtggggt ttggcaggga tacagaatct tgagecceca 135240
ctgcaggect gcgaaaacag aatatttggg gtgaggtttc aaggaattct cagatatace 135300
caagtttagg aaacactgga cttgaagcta gacaaatact acatcaggat gttactttgt 135360
gcatccccte caccactgaa attggaatat gatagacagt gtcecttggt attcttctce 135420
gaccagaact cttttttgtg atggatggat ggatggatgg atggatggtt gattgettct 135480
agattaggga actaaacatt ggtcatcttt atgagaaaat tttagccaga tttgattcaa 135540
gaactacata acacttgaca agtaaaatga atgagtacct caactgatat actttttcca 135600

tactactctt tttttttctt ataaaaatta aattttagtt acataattaa ttcatgagta 135660
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cattctcata gaaatttaaa gcattactga tgaggtcaaa ttcagcattg aacccctcce 135720
caaatcttgg gcccctcata tccactgtge cacaggtate ttggtttttt attttttcca 135780
gatttttttc tatgcatgtt tatgtgccgt gttaatattt atggcetaata cagatggtcc 135840
ttaagatggt tcgacttaag atatttttca acttatgatg gggatgtage cacatcataa 135900
gttgaggagce aagtgtatac attaaatgge ctgtaccaat acagetggta tecattctca 135960
ctgagcaagc atctgctgaa attgctcaga gecctgtgte actgtttgat atcttgagta 136020
tcaaccctge agtttgtact tgtactatgt atgtgtgtega ggagtgtata catatatatg 136080
tatatatgtg tgtcttaagt gtcatactac acatattttt ttcagtttgt tttttatata 136140
tgttggcata catccatgtc agtatatgeg agtttacctc atgttaaaaa attgetccac 136200
tgtattccat cctatcgttt atttagccat ttcttttett ttcttttett ttttgagatg 136260
gagtcttgct gtcacccagg ctggagtgea gtggtgecat ctcaactcte tgecagectet 136320
geetegtggg ttcaageaat tetcetgect cagecteeeg agtagetggg attacagatg 136380
cctgecacca cgeccageta atttttgtaa ttttagtaga gatggggttt taacatgttg 136440
gccaggetgg tettgaacte ctgacctetg gtaatccace caccttggee teccaaagtg 136500
ctgggattac aggcgtgage caccacacce ggectattta gecatttgta tattgatgga 136560
cagattgttt ctagcttttg ctattacaaa cagtgctgcec attgatatat ttatatgtgt 136620
tgccttgagt atctgttcaa atgtttgtaa accatatgta tgtacataca cacacacaca 136680
cacaacatac acacacatat ggagagagac agatatatat gaacatgccg cgtcaccatt 136740
aatttatacc ccaaccagga gtttatcagt ttcctcatag cctttcaaaa ttgattgtca 136800
gtctttttga tcattgecac tattgtgggt aaaaactggt gactttgttt taacctgtgt 136860
ttcactgatc attaggaagg ttgaagatca tttaatgtgt attcgecatt tgtatttctg 136920
tttcttaaat ggtetgtttt tatcttetge ctgtttttct getgggttat tgatgtgtte 136980
gagtttgtta tatattagat atttaaatat atgttgcaga tgtttactca cagttgatac 137040
atgtctttta tctttgetta tgttgtettt tatcatttgt ttttactgtc agacctgtgg 137100
tggtcattct cgattttatg tagtacctge tggecatcac ctegtetect caataagttg 137160
tttggattct tacaagaatt agaaaaataa ctaaatgtct ccaaattgtc catatgtaag 137220
agcttcgaag ggctctectg aataaagtgt atttaattge atggacttgt aaacatgtat 137280
getttggeca ctctgaaaat ctgcttteta tattccaaat atgtttgetg gattattgtg 137340
ctctaaataa tggaactgtt attctaacag tcctataatt tgtatattta attcatttgt 137400
tettgttcac aagatgattt gttatcagtc tctcacagea caattaggga tttgtaatca 137460

gagtcacatc agtagtcttt gtaaattgat gtaagctgtt aaccgegttg aaccagattt 137520
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tactatcatg tgtatcaata aaatgtatag gtgatctctg actttcacat gtgaatccca 137580
aaagtttact taaaatttaa ttatttggag ctctgttatt tttccccaga aacaagtccg 137640
tttttaggtc tctggcaage tcaaacaagc attcttaaag ttaacagttt atcacattat 137700
ttttatgttc caattatgga tgtaaagata gaaagaataa gectataatc ttcagaagtt 137760
ctggagatca ttgaccgtgg agtaggcatg tggetaggeg aggagtagga tgtagacgtc 137820
tttaaaacta tgaaattgag gacacctctt ggtgaatcat ttattctcca gtgttctgta 137880
tttaagaaca aaggtgactg gcatccaccce attattcttt agttcatgea ttgtetgttg 137940
aaaatgcagt atttgtgaga ctgaatcagt cttatgtage aaggaacatt tcccagtttt 138000
ttgtttgttt gtttgtttgt ttttcttttt tgagacagag ttttgetett gttgeccagg 138060
ctggggtgca ctggtgtgat ctgggcetcac tgcaacctee gettcccagg ttcaaatgat 138120
tettctgect caggattaca ggecacceace accacaccag ctaatttttt gtatttttag 138180
tggaggaggg gtttcaccat gtttggeagg ttggtctega actcctgacce tcaggtgate 138240
cacctgecte ggecteccaa agtgetggga ttacaggtgt gagecactgt gectggeeca 138300
tttcccagta ttatattcct tgattgtttg ggtccaaaag caacttcatg getaattatt 138360
ttcactaatt gcacaaattt gaagccattg ataaaagcaa ctaacaatgt taacatcagt 138420
tgtaaaatac cctcaagaag ccagaaatcc taacttgtca gtgcattttt ccaggtactt 138480
tgtggttgtg gtttgtgttg taggaatggt ggctgtggee ctagaggatt gggttttgtt 138540
ccttgctttc cactgecctg ctgttccgtg gtectttttg gtttgttttt tgttttettg 138600
agacagggtc ttgctctgte acccaggcetg aagtgeggtg gtgtgatcat acctcactgt 138660
agcctttaat tcatggactc aagcgattct ccctgetcag cecectgagt agecagggact 138720
acaggttaca ggcatgtgcc accacacctg getatttttt aaattttttg tggagatggt 138780
gtctcactat gttgeccagg ctggtettga actectggge tcaageaacc ttcccaccac 138840
ggcctcccaa agtgetggga tegtaggtat gagecaccat geecttttet ttttgaggge 138900
tetgttgtat actcatatag ttccagaatg aatattcctc aaacatcage atgectaaga 138960
atcacatgga ggagtcaagt caaaatgcag gttctgecage tccattceta agaatctgat 139020
tcaatctagc aatcagcagt ttatccacaa gcaccccagg taacccattg cageteggee 139080
ctagagcaac agaaatactg tgtctcctgt gttggcttte tcaagtgcat gacacaggac 139140
agttcttgga tcacttgegt gtgtgggtga ggecgataaa ctettgtcaa ggeaccaggg 139200
aacaacctga tgttcccega gaggtcagtg accaaatggg tcgtggaatt ttatattatg 139260
tatatataaa tatatgaatt ataaattgat aagttatagt tgtatatatt tatggggtac 139320

aaagtgatgt tatgaagtga aaaggaaata agctgggceat aaaagggcaa atactgcatg 139380
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ttctcacttg tatgtgggct ctaaaacagt tgaactgata gaaacagaaa gcggaatagt 139440
ggttaccaga ggetggggta ggggaaatcg ggagatgatg geccagagggt gecaaagecte 139500
agttggacaa gaggaatacg ttgtttcttt ttgcttgttt gtttettttt tgagetctat 139560
tgcagagcac cttgaatata attttaataa tggtgtatta tacatttcaa aatcactgag 139620
agtaaatttc aaatgttgct accacaaaat acaaaaagta tttgaggtga tggatgtgtt 139680
aagggaaaag taacagagtt cctcaaaaaa 