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mramMa human adenovirus 26-ro ceporumna, B kotopoMm neneruposansl E1 u E3 obmactu, a o6i1acte ORF6-Ad26
3ameHeHa Ha ORF6-AdS, co BcTpoeHHOM 3kcnpeccHoHHON KacceToi, BeIOpanHoit n3 SEQ ID NO: 1, SEQ ID NO:
2, SEQ ID NO: 3 (Bapuant 1). IIpu 3TOM B KadecTBe MaTepHHCKOM MOCIEAOBAaTENbHOCTH human adenovirus 26-
TO cepoTHma ucnoias3oBana nocienosarenbHocts SEQ ID NO: 5. Kpome Toro, co3naH 3KCIPECCHOHHBIN BEKTOP,
cozlep)Kaliii TeHOM PeKOMOWHAaHTHOro mrTamMMa simian adenovirus 25-ro ceporuma, B KOTOPOM [eJIETHPOBAHBI
El1 u E3 olnactu, co BCTpOEHHOH SKCIpeccHOHHOM kaccetol, BeiOpanHod u3 SEQ ID NO: 4, SEQ ID NO: 2,
SEQ ID NO: 3 (apuant 2). IIpn 3TOM B KadecTBe MaTEpPUHCKOIl MOCIENOBaTeILHOCTH simian adenovirus 25-
r0 CepoTHIa UCMoyb30BaHa nocinenoBarenbHocTs SEQ ID NO: 6. Kpome Toro, co3naH 3KCIIPECCHOHHBIM BEKTOP
cozleprKallero reHoM PeKOMOMHAaHTHOro mTamMMa human adenovirus 5-ro cepoTtumna, B KoTopoM aenetnpoBasl E1
n E3 obnactH, co BCTpoeHHOH 3KCIpeccHOHHOM Kaccetoil, BeiOpanHoit u3 SEQ ID NO: 1, SEQ ID NO: 2, SEQ
ID NO: 3 (Bapuanr 3). [Ipu 3TOM B KauecTBe MaTepHHCKON HocieoBareapHocTH human adenovirus 5-ro ceporumna
ucnonb3oBaHa nocienoBarenbHocTs SEQ ID NO: 7. Paspaboran Taxke crnoco0 NpHMeHeHus pa3paboTaHHOTO
9KCIIPECCHOHHOTO BEKTOpa IS CO3JaHHS MMMYHOOMOJIOTHYECKOTO CPEICTBA JUIl MHIYKIMH CIEHH(PHISCKOTO
HMMYHHUTETA IPOTUB BUPYCa TKEIOT0 0cTporo pecnuparoproro cuaapoma SARS-CoV-2. M3o0perenne no3Bosser
M0JIy4aTh yCTOMYUBBIA MIMMYHHBIN 0TBET K mukonporenHy SARS-Cov-2.

Ipumeuanue: 6ubaHOrpadus OTpaskaeT COCTOSHUE NPH MEPEU3TaHIN
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O0JacTh TEXHUKH

N3o00peTenne 0THOCUTCS K OMOTEXHOJIOTMH, IMMYHOJIOTUU U Bupycosorud. OHO KacaeTcsi peKOMOMHAHT-
HBIX BEKTOPOB, KOTOPHIE MOTYT OBITH HCIIOJIH30BAHBI B (hapMaIleBTUIECKON NPOMBINUICHHOCTH JJISI CO3MAaHUS
MMMYHOOHMOJIOTHIECKOTO CPENCTBAa A WHAYKIUH CHENH()PUIECKOTO WMMYHHTETa NPOTHB BHpPYCa TSDHKEIOTO
octporo pecriuparoproro cuaapoma SARS-CoV-2.

YpoBeHb TeXHUKH

B nexabpe 2019 r. B r. YXaHb, NpoBUHINS Xy03¥i, BHISIBIEHO 3a00JIeBaHUE, BRI3BAHHOEC HOBBEIM KOPOHABH-
pycoMm (SARS-CoV-2), koTOpo€ MOCTaBWIIO Tepe]] CHEIMUATUCTAaMH B O0JAacTH 3PaBOOXPAaHEHUS W BpadaMu
TPYAHBIC 3aJ1a4H, CBA3aHHBIC C OBICTPOI TUATHOCTUKOW M KIIMHHYCCKUM BeaeHueM 0oibHBIX. SARS-CoV-2 ObI-
CTPO PacHpOCTPaHMWICS MO BCEMY MHPY, BbI3BaB OeCIpEIe/ICHTHYIO TI0 CBOMM MaciuTabam maHaemuto. K 19 as-
rycra 2020 r. KoJHM4ecTBO 3a00JIEBIINX MTPEBBICHIIO 22 MIJIH YEJIOBEK, KOJMYECTBO OTHOmMX - 791 ThIC. yeno-
BEK.

B Hacrosimee Bpemsi cBeieHHs 00 SMUAEMHUONIOTHH, KIMHIYECKUX OCOOEHHOCTSIX, MPOQUIAKTHKE U Jieue-
HHUH 3TOTO 3a00JIeBaHus OorpaHndeHbl. M3BecTHO, 4To Hanbosee pacrpocTpaHEeHHBIM KIMHUYECKUM ITPOSIBICHHU-
€M HOBOTO BapHaHTa KOPOHABUPYCHOW MH(EKIMH SBIIACTCS MHEBMOHHS, y 3HAYHTEIHFHOTO YHCIA TAIMEHTOB
3apEeTUCTPUPOBAHO Pa3BHTHE OCTporo pecrmmpaTopHoro auctpecc-cuaapoma (OPJIC). Bupyc ornecen ko II
TPYIIE MaTOTeHHOCTH, KaK M HEKOTOPBIE JAPYTUe MpeACTaBUTEIHN 3Toro cemeiictBa (Bupyc SARS-CoV, MERS-
CoV). B oTHOIIEHUN HOBOTO KOPOHABHUPYCHOTO 3a00JIEBaHUS OTCYTCTBYIOT CPEICTBA Kak Crelu(UIecKoi mpo-
(PMITAKTHUKH, TaK U STHOTPOITHOTO JICYCHUS.

BrIcokuit TIpOIEHT CMEPTHOCTH, ObICTpoe reorpadudueckoe pacmpoctpaneHrne SARS-CoV-2 u HeueTko
OTIpeZieJIeHHast STHOJIOTHS 3a00J€BaHHs CO3/1AJIM OCTPYI0O HEOOXOJMMOCTh B CO3JaHHUU I(PQPEKTHBHBIX CPEICTB
npodunakTHKy 3a00JIeBaHUH, BBI3BIBAEMBIX TaHHBIM BHPYCOM.

OpnHUM U3 NEPCHEKTUBHBIX HAIPABJICHUH BAKIWHOJIOTHH SIBISICTCS pa3pabOTKa CPENCTB MPOQHIAKTHKH
3a00JIeBaHNi HA OCHOBE BUPYCHBIX BEKTOPOB. [Ip1 3TOM BEKTOpHBIC CHCTEMBI Ha OCHOBE aJICHOBHPYCOB UYeJlOBe-
Ka 5 cepoTHma SBISIOTCS OJHUMH U3 HanOosiee BOCTpeOOBaHHKIX B (papMuHycTpun. K npenmMymniecTBaM qaHHO-
TO THIIa BEKTOPOB MOYKHO OTHECTH BBICOKYIO 0€30MacHOCTb, CIIOCOOHOCTh MPOHHUKATH B Pa3IMYHBIC THITBI KJIe-
TOK, BEICOKYIO ITAKYIOIIYI0 €eMKOCTh, BO3MOXXHOCTP MOJYICHHS IIPENapaToB C BRICOKUMHU THTPAMH H T.JI.

N3BectrOo pemenne (CN 1276777C), B KOTOpOM MpeIoKeHa BaKIIMHA MTPOTUB TSHKEIIOTO OCTPOTO PECTIH-
PaToOpHOTO CHHIpPOMa Ha OCHOBE PEKOMOHMHAHTHOTO aJICHOBHpYCA YEIOBEKa 5 CEpOTHIIA, COAEpIKaIlero Iocie-
JIoBaTeNLHOCTD S Oenka Bupyca SARS-CoV.

N3BecTHO pemienne mo 3asBke Ha nzodperenue US 20080267992A1, rae omucaHa BakIiHa MTPOTUB THKE-
JIOTO OCTPOTO PECIUPATOPHOrO CHHIPOMAa Ha OCHOBE PEKOMOMHAHTHOTO aJCHOBHpYCa UYEJIIOBEKAa 5 CepoTHIIa,
COJIEPIKAIETO MOCIIEeI0OBATEIbHOCTD MOJIHOTO MPOTEKTUBHOTO aHTHreHa S Bupyca SARS-CoV, unu nocnenosa-
TEJNBHOCTh, KOTOpas BKitodaeT foMeH S1 antureHa S Bupyca SARS-CoV unm nomen S2 anturena S Bupyca
SARS-CoV, unn 06a nomena. Kpome Toro, naHHbIH peKOMOMHAHTHBIN aJlCHOBHPYC B COCTaBE HKCIIPECCHOHHOM
KacceThl COAEPKUT MPOMOTOP LUTOMEraioBupyca uesioBeka (CMV-1poMOTOp) M CHTHAN MOJIHaISHUIUPOBAHMS
Obrubero ropmona pocta (polyA BGH).

N3BectrHO pemenne CN 111218459, B koTOpoM pazpaboTaH 3KCIPECCHOHHBIN BEKTOP Ha OCHOBE aJICHOBH-
pyca deroBeka 5 cepoTumna, B KotopoMm 0wl ymanensl E1, E3 oGmactu, comepkammii TeH S Oenka. JlaHHBIH
BEKTOP MPUMEHSETCS IS co3nanus BakiuHbl mpotus COVID-19.

OpHako orpaHMYEHHEM K IITUPOKOMY IIPUMEHEHHIO BEKTOPOB HAa OCHOBE aJCHOBHpYCA YEJIOBEKa 5 CepOTH-
ma ABJSETCA HAJMUWE Y YaCTH HACEICHUS MPEICyNIECTBYIOIIEro MIMMYHHOTO OTBETa. B CBA3M ¢ 3THM akTyaub-
HBIM HalpaBJICHUEM SIBIISICTCS] pa3pabOTKa pa3niHBIX BEKTOPOB, OTIMYAIOIINXCS TEHETHUECKH, B TOM YHCIIE Ha
OCHOBE aJICHOBHPYCOB IPYTUX CEPOTHUIIOB.

OcymecTBiieHHe H300peTeHus

Texunueckol 3amavell 3asBICHHON I'PYIBI U300PETEHUN SIBISETCS MHAYKIUS YCTOHYMBOIO MMMYHHOTO
otBeTa K rimkonporenny SARS-CoV-2, a taxke Hanmmune OHoJIornyeckr 3PEeKTUBHOTO MPOTEKTUBHOTO TUTPa
anTuTen K rmkonpoTenHy SARS-CoV-2. 3To mo3BOIHUT cO31aTh HMMYHOOHOJIOTHYECKOE CPEICTBO ISl HHAYK-
IIUU CIIEIU(PUISCKOTO IMMYHHTETA TIPOTHUB BHPYCa TSHKEIIOTO OCTPOTro pecnuparopHoro cuaapoma SARS-CoV-
2.

Texuuueckuii pe3ynbTaT 3aKII0YaeTCs B CO3/IaHUM SKCIPECCHOHHOTO BEKTOPA, COIEpIKaIlero I'eHOM pe-
KOMOMHAHTHOTO mTamMMma human adenovirus 26-ro ceportumna, B KoTopoM jaenetupoBansl E1 u E3 ob6mactu, a
obnmacth ORF6-Ad26 3amenena nHa ORF6-Ad5, co BcTpoeHHOM 3KCIIPeCCHOHHON KacceTol, BeiOpanHoi n3 SEQ
ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3 (Bapuant 1). I[Ipu 3TOM, B KauecTBe MaTepUHCKOH MOCIEA0BATEIHHO-
ct human adenovirus 26-ro ceporturna ucnoibp3oBana nocienosareiabHocts SEQ ID NO: 5.

Kpome Toro, TexHUUeCKUi pe3ynbTaT 3aKI04aeTcs B CO3JaHUH SKCIIPECCUOHHOTO BEKTOPA, COJAEPHKALIETO
TeHOM PEKOMOMHAHTHOTO mrammMa simian adenovirus 25-ro ceporuna, B kKoropoM aenerupoBansl E1 u E3 00-
JIACTH, CO BCTPOCHHOM 3KCIPECCHOHHON KacceTol, BeiOpanHoit u3 SEQ ID NO: 4, SEQ ID NO: 2, SEQ ID NO:
3 (BapmanTt 2). [Ipu 5TOM, B KadecTBe MaTEpHHCKOW IOCIEAOBATEILHOCTH simian adenovirus 25-ro ceporuna
KCII0NIb30BaHa nocieaoatenbHocTh SEQ ID NO: 6.

Kpowme Toro, TeXHUUECKUH pe3ynbTaT 3aKII0YaeTCs B CO3IaHIH SKCIIPECCHOHHOTO BEKTOPA, COJEPIKAIIETO
T€HOM peKOMOMHAHTHOTO mTaMMa human adenovirus 5-ro ceporturna, B koTopom jaenetupoBansl E1 u E3 obmac-
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TH, CO BCTPOCHHOW 3KCIIPECCHOHHOM Kacceroit, BeiopanHoii u3 SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3
(Bapuant 3). IIpu 3TOM, B KauecTBe MaTEpHHCKOHN TocienoBaTeabHOoCcTH human adenovirus 5-ro ceporumna uc-
moJib30BaHa nociiepoBarenbHocTh SEQ ID NO: 7.

Taxxe TeXHUYECKHH pe3ysbTaT JOCTHTAeTCs TeM, YTO pa3paboTaH crocod NMpHMEHEHHs pa3padOTaHHOTO
SKCIIPECCHOHHOTO BEKTOpa UIS CO3IaHUS MMMYHOOMOJIOTHYECKOTO CPEICTBA IS MHAYKIUH CIECHH(PHIECKOTO
MMMYHHTETa TIPOTUB BUPYCa THKEIIOT0 OCTPOTO pecnuparoproro cuaapoma SARS-CoV-2.

Peanu3zanus u3odpereHus

Crioco0 ToJTydeHHsT SKCTIPECCHOHHOTO BEKTOPA, COAEPIKAIero TeHOM PeKOMOWHAHTHOTO mTamMMma human
adenovirus 26-ro cepoTHa, 3aKJII04aeTCsS B TOM, YTO CHayajla KOHCTPYHMPYIOT IUIa3MHAY, COAEPIKALIYIO ABa ro-
MOJIOTHUYHBIX y4acTKa T€HOMa aJIcHOBHpYca 4yelloBeKka 26 cepOoTHIa, 3aTeM €€ JINHEAPU3YIOT C MOMOILBIO 3HI0-
HyKJIea3sl pecTpukiuu u cmemnBaroT ¢ JIHK, BeineneHHOM U3 BUPHOHOB aJJIeHOBUpPYCA UesloBeKa 26 cepoTHIa u
MPOBOJAT TOMOJIOTHYHYIO peKoMOnHanuio B Kietkax E. coli. B pesynprare moiydaroT ruia3muny, HECYIIYIO
TCHOM aJICHOBHpYCa YelOBeKa 26-ro cepoThma ¢ JenetupoBanHoi E1 obmacTeio. 3aTeM ¢ MOMOIIBIO METOIOB
TeHHOH WH)KCHEPHUHU 3aMEHSIOT OTKPHITYI0 pamKy cuutbiBanus 6 (ORF6) na ORF6 anenoBupyca uenoBeka 5
ceporuna. Jlanee ynansior E3 obmacTh ayis yBeTMUeHHUs Makyromel eMKocTH. Ha mocienneM stame B BEKTOP
BCTABIIIOT SKCIIPECCHOHHYIO KacCeTy.

Crioco0 MmoTy4eHHsT SKCTPECCHOHHOTO BEKTOPA, COACPIKAIIETO TeHOM PEKOMOMHAHTHOTO IITaMMa Simian
adenovirus 25-ro cepoTHIia 3aKII0YaeTCA B TOM, YTO CHadasla KOHCTPYHPYIOT IJIa3MHIy, COACPIKaIIylo 1Ba Io-
MOJIOTHYHBIX y4acTKa T€HOMa aJCHOBUPYca 00€3bsIHBI 25 CepoTHIIa, 3aTeM e JTHHEAPHU3YIOT ¢ MMOMOIIBIO0 3H/0-
HYyKJIea3bl pecTpukiunu U cmemmBaroT ¢ JIHK, BbeneHHON U3 BUPHOHOB aJIeHOBHPYCa 00€3bsHBI 25 CepOTHIIA U
MPOBOJAT TOMOJIOTHYHYIO peKoMOnHanuio B Kietkax E. coli. B pesynprare moiydaroT rua3muny, HECYIIYIO
TeHOM aJIeHOBHpYca 00e3bsiHbI 25-Tr0 cepoTumia ¢ aenerupoBaHHoi E1 obnactero. Janee ynanstor E3 obmacts
JUId yBeIMUEeHMs Makyroleil eMkocTu. Ha mocnegHeM sTane B BEKTOP BCTaBIIAIOT 3KCIIPECCUOHHYIO KacCeTy.

Crioco0 moJsry4eHus! SKCIIPECCHOHHOTO BEKTOPa, COJEpPIKAIEero I'eHOM PEeKOMOMHAHTHOTO ITaMMa human
adenovirus 5-ro cepoTuna, 3aKJIIO4aeTCs B TOM, YTO CHadasla KOHCTPYMPYIOT IUIA3MHUy, COAEPIKALIYIO J1Ba ro-
MOJIOTHYHBIX Y9acTKa T€HOMa aJCHOBHpYycCa YeJIOBEKa 5 CepoTHIa, 3aTeM ee JIMHEapH3yIoT ¢ MOMOIIBIO HHIIO-
HyKJIeasbl pecTpukiuu 1 cMmemmBaiot ¢ JJHK, BeimeneHHON 13 BUPHOHOB aJIecHOBUpYCA YeJIOBEKa 5 CepoTHIa 1
MPOBOIAT TOMOJIOTHYHYIO peKoMOMHaImio B kieTkax E. coli. B pesymprare momydaroT Imiia3Muay, HECYIIYIO
TEHOM aJICHOBHpYCa 4eloBeKa 5-ro cepotumna ¢ jaeneTupoBaHHOW El1 obmacTeio. 3aTeM C MMOMOIIBI0 METOOB
TEHHOW MHKeHepHUH yAaJsttoT E3 o0macTh 1)1 yBEIHMUEHHUS MaKyomeld eMkocTd. Ha mocneiHeM atarme B BEKTOP
BCTABIIIOT SKCIIPECCHOHHYIO KacCeTy.

Jns noctmxeHus MakCHManbHO 3(h()EKTUBHONH MHAYKIIMUA UMMYHHBIX PEaKIMi aBTOPHI pa3padoTanu pas-
JIUYHBIE BAPUAHTHI SKCIIPECCHOHHBIX KacCeT.

B kavecTBe aHTHTEHA BO BCeX Kaccerax ObLT BEIOpaH S Oenok (Spikeprotein) Bupyca SARS-CoV-2, xoto-
PBIii OBLT ONTUMHU3UPOBAH ISl SKCIPECCUH B KJIETKAX MIICKONMTAIONIMX. S OCJIOK SIBISIETCS OHUM U3 CTPYKTYp-
HBIX OENIKOB KOpoHaBUpyca. OH HKCIIOHNPOBAH Ha TOBEPXHOCTH BUPYCHOW YaCTHIBI M OTBEYACT 3a CBS3BIBAHHUE
C pelenTopoM aHTHOTeH3WH-TpeBpamatomero ¢gepmenta Il tuma (Angiotensin-convertingenzyme 2, ACE2).
Pe3ymbraThl TPOBENEHHBIX HCCICAOBAHWKA TMOKa3ald, YTO K JaHHOMY Oenky (OpMHPYIOTCS BHUpYC-
HEUTpaTu3yIoNie aHTUTeNa, Oaronaps 94eMy OH SBJISIETCS TIEPCIIEKTUBHBIM aHTUTEHOM JUIs CO3MaHus (apma-
[EBTHYECKOTO CPEACTRA.

Okcnpeccuonnas kaccera SEQ ID NO: 1 cocrout u3 CMV npomotopa, reHa S 6enka Bupyca SARS-CoV-
2 ¥ curHaja MmoJinaACHIIINPOBAHHS.

OkcnpeccruonHas kaccera SEQ ID NO: 2 cocrour u3 CAG npomoTopa, reHa S 6enka Bupyca SARS-CoV-
2 ¥ CUTHAJIA TIOJTHACHIHPOBAHUS.

Okcnpeccnonnas kaccera SEQ ID NO: 3 cocrout n3 EF1 npomoropa, rena S 6enka supyca SARS-CoV-2
Y CHTHAJIa MOJTUAICHIITUPOBAHHS.

OkcnpeccruonHas kaccera SEQ ID NO: 4 coctout 3 CMV mpomoropa, reHa S 6enka Bupyca SARS-CoV-
2 ¥ CUTHAJIA TIOJTHACHIHPOBAHUS.

Jlnst moarBepkneHuss d(QPEKTUBHOCTH NaHHOTO H300pETEHUS OICHUBAIHM CIIOCOOHOCTH Pa3pabOTaHHBIX
SKCIIPECCHOHHBIX BEKTOPOB WHAYIMPOBATH y KUBOTHBIX MMMYHHBIH OTBET IPOTHB BHpPYCa TSHKEIOTO OCTPOTO
pectupaTopHoro cuaapoma SARS-CoV-2.

Ocy1miecTBiIeHne H300peTeHNS TOATBEP)KAACTCS CIEAYIOIINMH IPIMEPaMH.

[Tpumep 1. TTonydeHne dKCIPECCHOHHOTO BEKTOPA, COMEPIKAIIETO TeHOM PEKOMOWMHAHTHOTO ITaMMa hu-
man adenovirus 26-ro cepoTura.

Ha nepBom starne pabotsl 6bu1 pa3paboTan qu3aiH mia3MuaHol koHCcTpykunu pAd26-Ends, Hecymieli nBa
y4acTKa, TOMOJIOTUYHBIX TCHOMY aJIcHOBUpYCa YeJoBeKa 26 cepoTHra (JBa Iuie4a TOMOJIOTUH), H T€H YCTOWYH-
BOCTH K aMIHIMUIMHY. OIHO IJIeY0 TOMOJIOTHHU TIpeJCTaBisieT co0ol Hayajo TreHoMa aJeHOBHpYyca YeloBeKa
26-ro cepotumna (OT JEBOr0 MHBEPTUPOBAHHOTO KOHIEBOTO mMoBTOpa a0 El-061acT) M mocienoBaTeabHOCTD
BUPYCHOTO TeHOMa, BKIIIodaromyro pIX Genok. Bropoe medo roMosornu ConepsKuT MociaeoBaTeIbHOCTh HyK-
neotunoB nocie ORF3 E4 obnacty o koHua renoma. CunTe3 KoHCTpyKIuu pAd26-Ends ocymiecTBisuicss KoM-
nanueit 3A0 "EBporen" (Mockga).

Brinenennyro u3 uprnoHoB JJHK ameHoBupyca demoBeka 26-ro ceporumna cmemmBaiu ¢ pAd26-Ends. B
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pe3ysbTaTe TOMOJIOTHYHON pekoMOuHanmu Mexay pAd26-Ends u BupycHoit JITHK Obuta nmomyuena ruazmuzia
pAd26-dIE1, Hecymas reHOM aJicHOBHpYca YeoBeKka 26-ro cepoTHna ¢ JesieTupoBanHoi E1-o0mactsio.

3atem B moJrydeHHO# mnasmune pAd26-dlE1 ¢ ucmonp3oBaHUEM CTaHIAPTHBIX METOJOB KIOHHUPOBAHUS
OblIa 3aMEeHEeHa MOCIIeA0BaTEeILHOCTD, CoJepKaIIas OTKPhITYI0 pamKy cunTthiBanus 6 (ORF6-Ad26), na anamno-
THYHYIO MTOCJIE0BATENbHOCTh U3 T€HOMA aJ€HOBHpYCa YENIOBEKA 5-TO CEPOTHIA Ul TOTO, YTOOBI aJICHOBHPYC
geoBeka 26-ro ceporuna Ob1 criocodeH 3G (EeKTUBHO pa3MHOKaThC B KynbType kietok HEK293. B pesynbTa-
Te ObTa mostydeHa miazmuaa pAd26-dlIE1-ORF6-AdS.

Jlanee ¢ MCIONIB30BAaHUEM CTaHIAPTHBIX T€HHO-UHKCHEPHBIX METOZOB B CKOHCTPYHPOBAHHOH IUIA3MHIE
pAd26-dIE1-ORF6-AdS 6bma ynanena E3-o6macts reHoMa aneHoBUpyca (mpuMepHO 3321 1m.0. MeXay reHaMu
pVIII n U-exon) anst yBenuueHHsl MaKyIOMEH eMKOCTH BeKTOpa. B pesysnbrare 3Toro ObUI HONyYeH PeKoMOH-
HaHTHBIA BekTop pAd26-only-null Ha ocHOBe reHOMa aJeHOBUpYCA YeJIoBeKa 26-T0 CEpOTHIIA C OTKPHITOH paM-
koii cunteiBanuss ORF6 aneHoBupyca yenoseka 5-ro ceporuna u ¢ nenenueit E1 u E3-o6nacreii. MatepuHckas
nocienoBatenbHOoCcTh human adenovirus 26-ro ceporuma SEQ ID NO: 5.

Kpowme Toro, aBTopamu 06110 pa3padoTaHO HECKOJIBKO TU3aHHOB AKCIIPECCHOHHON KacCeThl:

akcrpeccronHas kacceta SEQ ID NO: 1 coctout m3 CMV npomotopa, rena S 6enka Bupyca SARS-CoV-2
Y CUTHAJIa MOJINaACHIINPOBaHHNS;

akcrpeccronHas kacceta SEQ ID NO: 2 cocrout u3 CAG mpomoTopa, reHa S 6enka Bupyca SARS-CoV-2
Y CUTHAJIa MOJINaACHIINPOBaHHNS;

akcrpeccronHas kaccera SEQ ID NO: 3 cocrout u3 EF1 mpomoTtopa, rena S 6enka Bupyca SARS-CoV-2
Y CUTHAJIa MOJINaACHUINPOBAHMS.

Ha ocnoBe mna3muanoi koHCTpyKuMH pAd26-Ends reHHO-MH)KEHEPHBIM METOAOM OBUTH MOJY4YeHB! KOH-
ctpykuuu pArms-26-CMV-S-CoV2, pArms-26-CAG-S-CoV2, pArms-26-EF1-S-CoV2, cogepxatue sxcnpec-
cuonnble kacceTsl SEQ ID NO: 1, SEQ ID NO: 2 unu SEQ ID NO: 3 cOOTBETCTBEHHO, a TaK)Xe HEeCyIlUe MIeun
TOMOJIOTUM TeHOMa aJeHoBupyca 26-ro ceporuma. Ilocme 3Toro, koHCTpykuuu pArms-26-CMV-S-CoV2,
pArms-26-CAG-S-CoV2, pArms-26-EF1-S-CoV2 nuneapu3oBaly M0 yHHKAIbHOMY CAWTy THAPOJIU3a MEXIY
TIedaMU TOMOJIOTHH, KOKIAYIO TUIa3MHUAY CMENIUBaIN ¢ pEKOMOMHAHTHBIM BekTOpoM pAd26-only-null. B pe-
3yJIbTaTe TOMOJIOTHYHON PEKOMOMHAINK OBLIH MONy4YeHbI TuiasMuabl pAd26-only-CMV-S-CoV2, pAd26-only-
CAG-S-CoV2, pAd26-only-EF1-S-CoV2, Hecymmme reHOM peKOMOWHAHTHOTO aJeHOBUpYca delloBeka 26 cepo-
THTIa ¢ OTKPBITOW pamkoi cuuthiBanus ORF6 ameHoBupyca demoBeka 5-ro cepotumna u ¢ aenernueit E1 n E3-
obnacreit, ¢ axcnpeccuonnoi kaccetoir SEQ ID NO: 1, SEQ ID NO: 2 wym SEQ ID NO: 3 COOTBETCTBEHHO.

Ha gerBeproM srtame miazmuasl pAd26-only-CMV-S-CoV2, pAd26-only-CAG-S-CoV2, pAd26-only-
EF1-S-CoV2 ruaponuzoBaiy crieliu()uuecKMMHU SHIO0HYKIIea3aMH PECTPUKIINH ISl YAJICHHUST BEKTOPHON YacTH.
[MomyaennsiMu nipenaparamu JIHK Tpancunnposanu kierku kynsTypsl HEK293.

Taxum 00pa3zoM, OBII ITOJTy4eH IKCIIPECCHOHHBIN BEKTOP, COAEPKAIUH TeHOM PEKOMOMHAHTHOTO IITaMMa
human adenovirus 26-ro ceporumna, B kotopom aenetupoBanbl E1 n E3 obnacty, a o6macts ORF6-Ad26 3ame-
Hera Ha ORF6-AdS co BCTpoeHHOHU 3KCIIpecCHOHHON KacceToi, Beiopannoit 3 SEQ ID NO:1, SEQ ID NO: 2,
SEQ ID NO: 3.

ITpumep 2. INomyueHne 3KCIPECCHOHHOTO BEKTOPA, COAEPIKAIET0 IT€HOM PEKOMOMHAHTHOTO IITaMMa sim-
ian adenovirus 25-ro cepoTHma.

Ha mnepBoMm atame paboThl ObT pa3paboTaH NW3alH TUIa3MUAHON KOHCTpYKImH pSim25-Ends, Hecymei
JIBa y9acTKa, TOMOJIOTHYHBIX TEHOMY aJleHOBHpYyca 00e3bsH 25-Tr0 cepoTuna (nBa rmieda romoioruu). OmaHo
TJIEY0 TOMOJIOTHH TIPEACTABIISICT COOOW Hayaio TeHOMa aJleHOBHpYyca 00e3bsH 25-T0 cepoTuma (0T JEBOrO HH-
BEPTHUPOBAHHOTO KOHIIEBOI'O MOBTOpa 0 El-00macTu) u mocnemnoBateabHOCTh 0T KoHIA El-o6mactu no pIVa2
Oernka. BTopoe miedo roMosoruy COIEpKUT MOCIEA0BATEIFHOCTh KOHIIA TeHOMA a/IcHOBUpYCa, BKJIIOYas Ipa-
BBIi MHBEPTUPOBAHHBIM KOHIEBOW moBTOp. CHHTE3 KOHCTpyKImu pSim25-Ends ocymiecTBisuics KOMIaHUEH
3A0 "EBporen" (Mockga).

Brinenennyto n3 Bupnonos /IHK anenoBupyca o0e3bstH 25-ro ceporuna cmemmBaiu ¢ pSim25-Ends. B
pe3ysbTaTe TOMOJIOTHYHON pekoMOuHanmu Mexay pSim25-Ends n Bupycnoit THK Obuta mosydyena mina3zmunaa
pSim25-dIE1, Hecymas TeHOM aieHOBUpYca 00e3bsH 25-T0 cepoTHa ¢ aeneTupoBanHoi E1-o6macTbio.

Jlanee ¢ MCIONIB30BAaHUEM CTAHIAPTHBIX T€HHO-UHKCHEPHBIX METOZOB B CKOHCTPYHPOBAHHOH IUIA3MHIE
pSim25-dIE1 6puta ynanena E3 obnacts renoma agenoBupyca (3921 m.o. ot Hagana rera 12,5K g0 rena 14,7K)
JUIL yBENWYEHUs TAKyIOLIeH eMKOCTH BeKTopa. B pesymprare Oblia moiydeHa IUIa3MHUIHAS KOHCTPYKLIUS
pSim25-null, xommpyromas MOMHBIA TE€HOM aJaeHOBHpyca 00e3bsH 25-ro cepormma ¢ npenenmei E1 m E3-
obnacteil. MaTepuHCKas mociie[oBaTeabHOCTh simian adenovirus 25-ro cepoturna SEQ ID NO: 6.

Kpome Toro, aBTOpHI pa3padoTainy HECKOJIBKO TN3aHHOB AKCIIPECCHOHHON KacCeThl:

skcnpeccronHas kaccera SEQ ID NO: 4 cocrout us CMV npomotopa, rena S 6enka Bupyca SARS-CoV-2
Y CUTHaJIa MOJIHaACHIIIMPOBAHHUS;

skcnpeccronHas kacceta SEQ ID NO: 2 coctout u3 CAG npomotopa, reHa S 6enka Bupyca SARS-CoV-2
Y CUTHaJIa MOJIHaACHIIINPOBAHHS;

skcnpeccronHas kaccera SEQ ID NO: 3 cocrout n3 EF1 npomoropa, rena S 6enka Bupyca SARS-CoV-2
Y CUTHAJIa MOJINaACHUINPOBAHMS.

Jlanee reHHO-WH)XKEHEPHBIM METOJIOM Ha OCHOBE IJIa3MUIHONW KOHCTPpYKIHU pSim25-Ends ObuTH TIOTy4deHBI
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KOHCTpYKIMH pArms-Sim25-CMV-S-CoV2, pArms-Sim25-CAG-S-CoV2, pArms-Sim25-EF1-S-CoV2, conep-
skarue skcnpeccuonnble kacceTsl SEQ ID NO: 4, SEQ ID NO: 2 unu SEQ ID NO: 3 cooTBETCTBEHHO, a TaKKe
HeCyIlre IUIeYN TOMOJIOTHH M3 TeHOMa aJeHOBHpyca 00e3bsH 25-ro ceporumna. [locie 3TOro, KOHCTPYKIHH
pArms-Sim25-CMV-S-CoV2, pArms-Sim25-CAG-S-CoV2, pArms-Sim25-EF1-S-CoV2 nunHeapuzoBaiu 1O
YHHUKAIIFHOMY CaiTy THAPOIN3a MEXIY IUIEYaMH TOMOJIOTHH, KaXAYIO IJIa3MIIy CMEIINBAINA C PEKOMOMHAHT-
HBIM BekTOpoM pSim25-null. B pe3ynbraTe TOMOIOTHIHONW PEKOMOMHAIIMN OBUTH TOYYeHBI PEKOMOWHAHTHBIE
Ia3MUAHbIE BEKTOpPBI pSim25-CMV-S-CoV2, pSim25-CAG-S-CoV2, pSim25-EF1-S-CoV2, coxpepxaimue
TIOJTHBIA TEHOM aJICHOBUpPYca 00e3bsH 25-r0 ceporuna ¢ nenenueid E1 u E3-o6macTeit n sxcnpeccnoHHyro Kac-
cery SEQ ID NO: 4, SEQ ID NO: 2 unu SEQ ID NO: 3 coOoTBETCTBEHHO.

Ha tperbem srane mmasmunsl pSim25-CMV-S-CoV2, pSim25-CAG-S-CoV2, pSim25-EF1-S-CoV2 run-
poiM30BaNy Crie(UIEecCKO SHAOHYKIICa30H PECTPUKIMU Ul yAAJeHHs BEKTOpHOH vacTd. [loimydeHHBIMH
npenaparamu JJHK tpancdummpoBanm xinetku Kynstypsl HEK293. IMoxyuenHslli MaTepran ObUT HCIOIb30BaH
JUTSL HAKOTDICHUS TIPEIapaTHBHBIX KOJMUYSCTB PCKOMOMHAHTHBIX aJICHOBHPYCOB.

B pesynbprare ObUH MOTy4eHB! pEKOMOMHAHTHBIC aJICHOBUPYCHI YelloBeKa 25 cepoTura, coepikallie reH
S 6enka Bupyca SARS-CoV-2: simAd25-CMV-S-CoV2 (coneprxkammuii 3xcnpeccnornyto kaccety SEQ ID NO:
4), simAd25-CAG-S-CoV2 (comepxammii sxcnpeccnonnyo kaccety SEQ ID NO: 2), simAd25-EF1-S-CoV2
(comeprxammii skcripeccronnyro kaccety SEQ ID NO: 3).

Takum 06pazom, OBIT OTyYeH IKCIPECCHOHHBIN BEKTOP, CONEPIKAIINi TEHOM PEKOMOMHAHTHOTO IITaMMa
simian adenovirus 25-ro ceporuma, B kotopoM AenetTupoBanbl E1 n E3 001acT co BCTPOCHHOM KCIPECCHOH-
HOWM KacceToi, Beropannoit n3 SEQ ID NO: 4, SEQ ID NO: 2, SEQ ID NO:3.

[Mpumep 3. INonyueHne 3KCIPECCHOHHOTO BEKTOPA, COAEPIKAILIET0 TeHOM PEeKOMOMHAHTHOro ITamMMma hu-
man adenovirus 5-ro ceportumna.

Ha nepBom sTare paGoTsl ObuT pa3paboTaH Au3aifH ra3MuIHoON koHCTpykuuu pAdS-Ends, Hecymeit nsa
y4JacTka, FOMOJIOTHYHBIX T€HOMY aJICHOBHpYCa 4eJoBeKa 5-ro ceporuna (1Ba mieda romonorun). OmHO miedo
TOMOJIOTHH TIpeJCcTaBIsieT co00l Havano reHoMa a/IcHOBHpYCa YeIoBeKa 5-ro cepoTHmna (0T JICBOrO MHBEPTHPO-
BaHHOTO KOHIIEBOTO TOBTOpa 70 El1-00iacTi) u mociieoBaTeIbHOCTh BUPYCHOTO TeHOMa, BKIIOYaromnyo plX
Oemok. Bropoe miiedo roMoNoruu CONEPKUT MOCIe0BaTebHOCTh HykieoTHoB mmociie ORF3 E4-ob6mactu 1o
koH1a reHoma. CunTte3 koHcTpykun pAdS-Ends ocymectsisuics komnanueit 3A0 "Eporen” (Mocksa).

Brinenennyro u3 Buprnonos JIHK aneHoBupyca denmoBeka 5-ro ceporuma cmemmBanu ¢ pAdS-Ends. B pe-
3yJbTaTe TOMOJIOTHYHOMN pekoMOuHarm Mexay pAdS-Ends u BupycHoii JIHK 6bima monydena rurasmuaa pAd>s-
dIE1, Hecymiasi reHOM aficHOBHpYca YelIoBeKa 5-T'0 CepoTHIa C eneTupoBanHol E1-o6macThro.

Jlanee ¢ MCHOJIB30BaHUEM CTaHIAPTHBIX T€HHO-MH)KEHEPHBIX METOZOB B CKOHCTPYHWPOBAHHOH IUIa3MHIE
pAd5-dIE]1 6puta yoanena E3 obmacts reHOMa aneHoBupyca (2685 m.o. oT konna rera 12,5K 1o Hadana mocre-
noBatenbHocTH U-exon) /ulst yBeINYeHHs MaKyIoLle eMKOCTH BeKTopa. B pesynbraTe 3TOro OBII MONyUYeH pe-
KOMOHMHAHTHBIH IIa3MUAHBIA BeKTOp pAdS-too-null Ha OCHOBe reHOMa aIeHOBUpYCa YEJIOBEKa 5-T0 CEpOTHIIA C
neneumeid E1 n E3 oOmacteit renoma. MatepuHcKas mocienoBaTesbHOCTh human adenovirus 5-ro ceporuma
SEQ ID NO: 7. Kpome Toro, aBTOpHI pa3padoTalld HECKOJIBKO AU3aiHOB IKCIPECCHOHHOM KacCEeTHI:

akcrpeccronHas kacceta SEQ ID NO: 1 cocrout m3 CMV npomotopa, rena S 6enka Bupyca SARS-CoV-2
Y CUTHAJIa TTOJTHaICHIINPOBAHHUS;

akcripeccronHas kacceta SEQ ID NO: 2 cocrout u3 CAG mpomoTopa, reHa S 6enka Bupyca SARS-CoV-2
W CUTHAJIa TTOJTNaICHITNPOBaHHUS;

akcripeccronHas kaccera SEQ ID NO: 3 cocrout u3 EF1 mpomoTtopa, rena S 6enka Bupyca SARS-CoV-2
Y CHTHAJIa MOJTNAICHIITUPOBAHHS.

Jlanee TeHHO-WH)KEHEPHBIM METOJIOM Ha OCHOBE IUIa3MHUIHON KoHCTpyKunu pAdS-Ends Obim momyueHst
KoHCTpyKIuU pArms-Ad5-CMV-S-CoV2, pArms-AdS5-CAG-S-CoV2, pArms-AdS-EF1-S-CoV2, comepxarine
skcnpeccuonnble kacceTsl SEQ ID NO: 1, SEQ ID NO: 2 unu SEQ ID NO: 3 cOOTBETCTBEHHO, a TAKXKE HECY-
IIYe TUIeYX TOMOJIOTHHU M3 TEHOMA aJIeHOBUpYCa 5-T0 CEpOTHIIA.

Iocne atoro, koHcTpyknuu pArms-AdS-CMV-S-CoV2, pArms-AdS-CAG-S-CoV2, pArms-AdS-EF1-S-
CoV2 nmaHepHu30BalId 10 YHUKAJIFHOMY CalTy THAPOIN3a MEXIY IUIeYaMH TOMOJIOTH, KaXIYIO IIa3MHUIy CMe-
MBI C PEKOMOMHAHTHBIM BeKTOpoM pAdS-too-null. B pe3ynpTate TOMOJIOTHYHOW PEeKOMOWHAITNU OBLITH TI0-
nmydeHsl masMuasl pAdS-too-CMV-S-CoV2, pAdS-too-GAC-S-CoV2, pAd5-too-EF1-S-CoV2, Hecymue reHoM
PEKOMOMHAHTHOTO aJICHOBUpYca delloBeka S5-ro ceporura ¢ naeneneid E1 u E3 obnacteli u 9kcIipecCHOHHBIE Kac-
cetsl SEQ ID NO: 1, SEQ ID NO: 2 wiin SEQ ID NO: 3 cOOTBETCTBEHHO.

Ha derBepToM stame tmasmunabl pAdS5-too-CMV-S-CoV2, pAdS5-too-GAC-S-CoV2, pAd5-too-EF1-S-
CoV2 ruaponnzoBanu criequuUecKoll SHIOHYKIEa30il PecTPUKIMHU Ul ynaJleHHs BeKTopHO# wactw. [omy-
yenHbIM npenapatoM JIHK tpancdummpoanu knetkn xynbtypsl HEK293. Iomyuennsiii Matepuan ObLT Hc-
TOJI30BAH JIJISl HAKOTUICHUSI MTPETIaPATUBHBIX KOJIMYECTB pEKOMOWHAHTHOTO aJCHOBHPYCA.

B pesynbrare ObIIM TOJTydeHBI PEKOMOHMHAHTHBIE a/ICHOBHPYCHI YENIOBEKA 5-TO CEPOTHUIA, COJEpIKallue
rer S Oenka Bupyca SARS-CoV-2: Ad5-CMV-S-CoV2 (conepxamnuii sxcnpeccronnyto kaccety SEQ ID NO:
1), Ad5-CAG-S-CoV2 (comepxamuii 3xcpeccronnyto kaccety SEQ ID NO: 2), Ad5-EF1-S-CoV2 (conepxa-
A Skenpeccuonnyo kaccety SEQ ID NO: 3).

Takum 06pazom, OBIT OTyYeH IKCIPECCHOHHBIN BEKTOP, CONEPIKAIINil TEHOM PEKOMOMHAHTHOTO IITaMMa
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human adenovirus 5-ro ceporumna, B kotopom neneruposansl E1 u E3 oGnactu co BCTpoeHHOI SKCIpeccnOHHOM
kaccetoit, BeiOpannoii u3 SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO:3.

ITpumep 4. [IpoBepka skcnpeccun TeHa S 6enka SARS-CoV-2 pa3paboTaHHBIMU IKCIIPECCHOHHBIMU BEK-
TopaMH B KieTkax nuann HEK293.

Lenpio maHHOTO SKCIEpUMEHTa OblIa IPOBEPKA CIIOCOOHOCTH CKOHCTPYHPOBAHHBIX PEKOMOMHAHTHBIX
aJICHOBHPYCOB KCIPECCUPOBATh TeH S Oelika BHpYyca TSKEIOTO OCTPOro pecrmupaTopHoro cuuapoma SARS-
CoV-2 B KIIeTKaxX MJICKOTIUTAIOMINX.

Knerxkn HEK293 kyneruBupoBanu B cpene DMEM ¢ no6asmennem 10% >MOpHOHAIIBHON TENSTYbEH CHIBO-
potku B nHKyOaTope npu temnepatype 37°C u 5% CO,. Knetku momemanu Ha 35-MM 2 KyJIbTypalibHbIC YaIIKH
[erpu u MHKYOMpOBaIM B TEYECHHE CYTOK 10 nocTikeHus 70% koH]mrosHTHOCTH. Mccnenyemble mpenapaTsl
9KCIPECCHOHHBIX BEKTOPOB 100aBIISUIN 110 OTAEIBHOCTH. TakuM 00pa3oM ObUIM MOTYYESHBI CIEAYIONIUE TPYIIIIbL:

1) Ad26-CMV-S-CoV2;

2) Ad26-CAG-S-CoV2;

3) Ad26-EF1-S-CoV2;

4) Ad26-null;

5) simAd25-CMV-S-CoV2;

6) simAd25-CAG-S-CoV2;

7) simAd25-EF1-S-CoV2;

8) simAd25-null;

9) Ad5-CMV-S-CoV2;

10) Ad5-CAG-S-CoV2;

11) Ad5-EF1-S-CoV2;

12) Ad5-null;

13) pocdaTHO-coneroii Oydep.

UYepes 2 cyTOK 1Ocie TPAHCAYKIMU KIETKU coOpainy, Jmsuposany B 0,5 mir ogHokpatHoro 0ydepa CCLR
(Promega), nmu3at pa3Benu kapboHaT-OuKapOoHaTHBIM Oydepom W BHeCIH B MTyHKH TutanmeTa aist MDA, NHky-
OupoBany MaHmeT B TeueHue Houu 4°C.

Jlanee mpoOMBIITH JTYHKH TUIAHIIIETa OJHOKPATHBIM Oy(hepoM il MPOMBIBKH TPHKABI 00beMoM 200 MKIT Ha
JyHKY, a 3aTeM BHecau 1o 100 Mk Grokupytromero Oydepa, HaKpbUIH KPBIIKOW 1 nHKyOoupoBanu 1 4 37°C Ha
meiikepe pu 400 06/MuH. Jlanee MpoOMBITH JTYHKH TUTAHIIETa OJHOKPATHBIM Oy(hepoM ISl TPOMBIBKH TPHKIBI
o6veMom 200 MK Ha TyHKY W BHecad mo 100 MKJI CBIBOPOTKH KpOBU peKOHBaecleHTa. Hakpbuth IIaHIeT
KPBIIIKOW ¥ MHKYOHMpPOBaJIM IPU KOMHATHOW Temueparype Ha meiikepe mpu 400 o6/muH B Teuenue 2 4. Jlanee
MPOMBIIH JIYHKHU IUIaHIIETa OJHOKPATHBIM OydepoM Iisi MpOMBIBKH TPHKAbI 00beMoM 200 MKIJI Ha JIyHKY, 3a-
Tem BHecin 100 MK pacTBOpa BTOPHYHBIX aHTUTEJ, KOHBIOTMPOBAHHBIX ¢ OMOTHHOM. Hakpbumm miasmer
KPBIIIKOW ¥ MHKYOHMpPOBaJIM IPU KOMHATHOW Temueparype Ha meiikepe mpu 400 o6/MuH B Teuenue 2 4. Jlanee
MPUTOTOBWIIM PACTBOP CTPENITABUANHA, KOHBIOTUPOBAHHOTO € EPOKCHIa30i XpeHa. JlJist 5Toro pa3sesy KOHbIO-
rat oobemMoM 60 MK B 5,94 M Oydepa a1 aHanu3a. [IpoMbIIH JIyHKH TUTAHIIETa IBaXKABI OHOKpAaTHBIM Oyde-
poMm Jutsi IpoMBIBKH 00BeMoM 200 MK Ha JIyHKY M BO BCe€ JIYHKM IuTaHmieTa BHecnu mo 100 Mk pactBopa
CTpeNTaBHINHA, KOHBIOTHPOBAHHOTO C MEPOKCHAa30il XpeHa. [lmaHmeT HHKyOUpoBaIu Mpu KOMHATHOHN TeMIIe-
patype Ha melikepe npu 400 o6/MuH B TeueHne | 4. 3aTeM JIyHKH IUIAHIIETa TIPOMBIIH BaX bl OJHOKPATHBIM
O0ydepom mns mpoMbIBKH 00beMoM 200 MK Ha JIYHKY M BO BCe JIYHKH IaHmeTa BHecn o 100 mxim TMB cy6-
CTpaTa ¥ HHKYOMpOBAJIM B TEMHOTE NIpH KOMHATHOW TemriepaType 10 MuH, a 3aTeM H00aBWIA BO BCE JIYHKH ITO
100 MKJI OCTaHaBIMBAIOIIETO pacTBOpa. 3HAUYCHNE ONTHUYECKON IUIOTHOCTH OINPENeIsUIM M3MEpEeHHEM Ha ILIaH-
mietHoM criektpodoromerpe (Multiskan FC, Thermo) npu mnwne BonHbl 450 HM. Pe3ynbraThl SKCIepUMEHTa
Ipe/ICTaBIIeHBI B Tab. 1.

Tabuuma 1
Pe3ynbTaThl SKCIIEpUMEHTa IO IPOBEpKe dKcrpeccuu rera S 6enka SARS-CoV-2 B
kierkax uann HEK293 nocie no6asienus pa3paboTaHHBIX SKCIIPECCHOHHBIX BEKTOPOB

Cpennee
3HQYCHHE
ONTHYECKOH (i
TLIOTHOCTH
U JUTHRE
‘|BonrE 450
HM
Ad26-CMV-S-
CoVa 1,65 (20,21)
Ad26- CAG -S- ‘
CoVa 1,61 (0,15)
Ad26- EF1-S-
Cov? 1,69 (+0,19)
Ad26- null [0,22 0,09)]
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simAd25-CMV-S-
CoV2
simAd25- CAG
-S-CoV2

1,70 @0.20)]!

1,64 @017

simAd25- EF1-S-
CoV2

SmAd25- mull |lo,19 (io,ros)ili
Ad5-CMV-S- |

1,65 (0,19

Cov2 1,69 0,15)|
Ad5- CAG -S- :
Cova 1,68 0,17)]

[Ads- EF1-5-Cov2 |[1.64 @0.15)

- |
?:Jfgag‘lﬂgy(pep. @ i
Cpeanee 3HaU€HUE ONTUYECKON TUIOTHOCTHU MPH JUTHHE BOJIHBI 450 HM.
Kak BUITHO M3 MOJYYECHHBIX JaHHBIX, BO BCEX KJIETKAX, TPAHCAYIIMPOBAHHBIX pa3pabOoTaHHBIMHU SKCIIPECCH-
OHHBIMH BEKTOpaMH, Habmroanack skcnpeccus nesieBoro S 6enmka SARS-CoV-2.
IIpumep 5. Onpenenenne 3¢pHEKTUBHOCTH UMMYHH3AIMH )KUBOTHBIX pa3pab0TaHHBIMK SKCIPECCHOHHBIMHU

BEKTOpaMI.

OmHOM M3 OCHOBHBIX XapaKTEPUCTHK (P (HEKTUBHOCTH MMMYHH3ALNHN SBISICTCS THTP aHTHTEN. B mpumepe
MIPENICTaBJICHBl JaHHBIE, KACcAIOIINEeCcss N3MEHEHHS TUTpa aHTUTEN NMpoTuUB TiaukomnpoTenHa SARS-CoV-2 depes
21 neHb nocjie UMMYHU3ALUU.

B 3kcnieprMeHTe HCIOB30BATUCH MIICKOTIHTAIOIINE - MbIH JInHuE BALB/c, camku 18 r. Bee ®HBOTHEIC
ObLTH paszesneHs! Ha 13 rpynmn 1o 5 )KUBOTHBIX, KOTOPBIM BHYTPUMBIIIEYHO BBOJIMIIM pa3pabOTaHHBIN JKCIIpec-
cuoHHbIit BekTop B 03¢ 10° BupycHBIX yacTii/100 M. Takum 06pa3oM GBUTH MOMYYEHE! CIIEAYIONMHE TPYIIIIbI
JKMBOTHBIX:

14) Ad26-CMV-S-CoV2;

15) Ad26-CAG-S-CoV2;

16) Ad26-EF1-S-CoV2;

17) Ad26-null;

18) simAd25-CMV-S-CoV2;

19) simAd25-CAG-S-CoV2;

20) simAd25-EF1-S-CoV2;

21) simAd25-null;

22) Ad5-CMV-S-CoV2;

23) Ad5-CAG-S-CoV2;

24) Ad5-EF1-S-CoV2;

25) Ad5-null;

26) dhocdaTtHO-CcONEBOM Oy dep.

Uepes Tpu HEJETH Y )KUBOTHBIX OTOMPAIIN KPOBB M3 XBOCTOBOW BEHBI M BBIICIISUTH CHIBOPOTKY KPOBH. THTP
AQHTHTEI OTIPENIEIIITN METO0M UMMYyHO(pepMeHTHOTO aHanmu3a (IDA) o ciexyroneMy IpoTOKOIY.

Benox (S) ancopbuposanu Ha yHKaX 96-myHOUHOTO TUTanmeTa aist MDA B Teuenne 16 9 mpu TeMriepary-
pe 4°C.

Jlanee niist m30aBIICHUS OT HeCeIU(MUISCKOTO CBSI3BIBAHMSI OCYIIECTBIIIACH "3a0nBKa" mumaHmiera 5% mo-
nokoM, pactBopeHHOM B TPBS B o6beme 100 Mki Ha mynky. HKyOMpoBanu Ha mielikepe Npu TeMIeparype
37°C Ha npoTsikeHuu 1 4.

MetonoM 2-KpaTHBIX pPa3BEJCHUI pa3BOIMIM 00pa3lbl CHIBOPOTKM MMMYHHM3MPOBAHHBIX MbIei. Beero
06110 IPUrOTOBJIEHO 12 pa3BeneHui Kax0r0 0Opasna.

Jlo6aBnsamu o 50 MKIJI KaXI0TO pa3BeeHHOTO 00pasiia CBIBOPOTKH B JIYHKH IUIAHIIIETA.

Jlanee npoBouin HHKyOaruro B Tedenue 1 4 npu 37°C.

[Tociie nHKYOAMK IPOBOAMIIACH TPEXKPATHAS TPOMBIBKA JIYHOK (ocaTHBIM OydepoM.

3arem n00aBISANHM BTOPUYHBIC aHTUTEIA IIPOTHB HUMMYHOTJIOOYJIMHOB MBIIIH, KOHBIOTHPOBAHHBIE C TIEPOK-
CHJIa301 XpeHa.

Jlanee mpoBom nHKyOanmio B Tedenue 1 1 mpu 37°C.

[Tocite naKYOaMK IPOBOAMIIACH TPEXKPATHAS TPOMBIBKA JIYHOK (ocdaTHBIM OydepoM.

3arem mobaBuim pactBop TeTpamerwiaOeHsuanHa (TMB), xoTopblil sBisieTcst cyOCTpaToOM MEpOKCHAA3EI
XpEeHa W B pe3yJIbTaTe PeaklMy MpeBpallaeTcs B OKpalleHHOe coequHeHNe. Peakunio octanaBinBany yepes 15
MHH J00aBJI€HHEM CEpHOIl KHCIOTHI. Jlajee ¢ OMOIIBIO CIIEKTPO(POTOMETPa U3MEPSITH ONTHYECKYIO IUNIOTHOCTD
pactBopa (OD) B kaxmoii TyHKe npH [uInHE BOJIHBI 450 HM.

Tutp aHTHTEN ONpENeINsUIN KakK MocieHee pa3BeicHe, B KOTOPOM ONTHYECKask IUIOTHOCTH PacTBOpa Oblia

-6 -
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JIOCTOBEPHO BEIIIE, YeM B TPYIIIEC OTPHIATEIFHOTO KOHTPOJs. [lomydeHHBIC pe3ynbTaThl (CpelHee TeOMEeTpHYC-
CKO€ 3HAUYCHUE) MPECTABICHEI B Ta0M. 2.
Tabmnmma 2
Tutp aHTUTEN K OJIKY S B CBIBOPOTKE KPOBH MBIIIEH
(cpenHee TeOMETPHYECKOE 3HAYCHUE THTPA aHTHTEN)

|| Haspanue rpynusl || Tarp

I
ARECMVS- (14703
Adzeé;c\g(; S |00
Adzgf};l's' 16890

Ad26- null HJ ]

' imAd25-CMV-S-
¥ CoV2

SmAd25- CAG |~

-8-CoV2 10159 |

simAd25- EF1-S-
Cova 12800

L simAd25-null |[ 0

L

| Ad5-CMV-S- i
N 11143 |
Ad5- CAG -5- :

oV 16127 [

Ad5- EF1-8-CoV2|| 12800

Ad5- null 0

|1 docarno- 0
13 || comesoii 6ydep.

Kak BusHO 13 npeACTaBICHHBIX JaHHBIX, BCe pa3paboTaHHbIE IKCIIPECCHOHHBIC BEKTOPHI HHIYLUPYIOT yC-
TOWYMBBI UMMYHHBIH OTBeT K rimkonpoTenHy SARS-CoV-2, a takxe Hannune Onosorndecku 3¢pQGeKTHBHOTO
MPOTEKTHBHOTO THTpa aHTHUTEN K riukonporenHy SARS-CoV-2. Takum 06pa3oM, OHH MOTYT IIPUMEHSTHCS JUIS
CO3JJaHUS] UMMYHOOHOJIOTHYECKOTO CPEACTBA IS MHAYKIMH Ccrienn(pUIecKoro MIMMYHUTETa IPOTUB BUpYca Ts-
JKEJIOTO 0CTpOro pecnupaTtopHoro cuaapoma SARS-CoV-2.

Taxum 006pa3omM, ocTaBICHHAsI TEXHMYECKas 3a/1a4a, 2 MIMEHHO MHAYKIMS YCTOHYMBOIO HIMMYHHOTO OTBE-
Ta K rmmkonporenHny SARS-CoV-2, a taxke Hanmnmdue OHMoIorHiIeck 3((HEKTHBHOTO MPOTEKTUBHOTO TUTpPA aH-
TtUTeN K rukonpotrenny SARS-CoV-2, ToCTUTHYTA, YTO TOATBEPKIACTCS MPUBEACHHBIMU IPUMEpPaMH.

IIpomblIlLIeHHAs IPUMEHHMOCTh

Bce npuBeneHHbIE IPUMEPHI TTOATBEPXKIAIOT 3PPEKTUBHOCTD HKCIPECCHOHHBIX BEKTOPOB, BO3MOXKHOCTB
UX TIPUMEHEHUS [UISl CO3AaHMsI HUMMYHOOMOJIOTMYECKOTO CPECTBA JUISl MHAYKIUH CTIeU(pHIECKOr0 IMMYyHHUTETa
IPOTUB BHpYyca TSHKEIOr0 OCTpOro pecnuparopHoro cuxapoma SARS-CoV-2 U NpOMBINITIEHHYIO HNPUMEHH-
MOCTb.



<110>

dbenepansHOE

037291

Ilepeyens nociegoBaTebLHOCTEH

roCyapCTBEHHOE

OIOJDKETHOE

yapexacHue

«HauroHaapHbILT

HCCJIEI0BATENBCKHAH HEHTP SMUIEMHOIOTHH U MUKPOOHOIOTHH HMEHH TIOUYETHOTO aKa/JeMHKa
H.®. I'amanen» MunuctepcTBa 3apaBooxpanenus Poccuiickoit @enepannu

<120> DxCHpecCHOHHBIH BEKTOP AJISI CO3HAHHA WMMYHOOMOJIOTHMYECKOTO CpeicTBa A

HHAYKIHAH

creuuIEcKoro

UMMYHHUTETA

pecrnuparopHoro cuHapoMa SARS-CoV (Bapuantsr).

<160> 7

<170> BiSSAP 1.3.6

<210> 1
<211> 4711

<212> DNA
<213> Artificial Sequence

<220>
<223>

ONTHMHM3HPOBaHHYIO

Paszpaborannas

NOJIHAACHHUIIHPOBAHHUA

<400> 1

atagtaatca
acttacggta
aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
gcggttttgg
tctccaccce
aaaatgtcgt
ggtctatata
cgacgcggcce
tagtctctag
acagctttac
ctacccagga
tgtccggeac
tgtactttgce
tggacagcaa
tgtgcgagtt
agagctggat
acgtgtccca
gcgagttegt
tcaacctcgt
ccatcggcat
cacctggcga
tgcagcctag
attgtgctct

attacggggt
aatggcccgce
gttcccatag
taaactgccc
gtcaatgacg
cctacttgge
cagtacatca
attgacgtca
aacaactccg
agcagagctg
gctcgagcect
tcagtgtgtg
cagaggcgtg
cctgttcctg
caatggcacc
cagcaccgag
gacccagagce
ccagttctge
ggaaagcgag
gcectttectyg
gttcaagaac
gcgggatctg
caacatcacc
tagcagcage
aaccttcctg
ggatcctctg

IKCIPECCUOHHAS
MOCHEA0BATENBHOCTE S

cattagttca
ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
atgggcgtgg
atgggagttt
cccecattgac
gtttagtgaa
aagcttggta
aacctgacca
tactaccccg
cctttcttca
aagagattcg
aagtccaaca
ctgctgatcg
aacgacccct
ttcegggtgt
atggacctgg
atcgacggct
cctcagggct
cggtttcaga
ggatggacag
ctgaagtaca
agcgagacaa

tagcccatat
gcccaacgac
agggactttc
acatcaagtg
cgcctggeat
cgtattagtc
atagcggttt
gttttggcac
gcaaatgggce
ccgtcagatce
ccatgtttgt
caagaaccca
acaaggtgtt
gcaacgtgac
acaaccccgt
tcatcagagg
tgaacaacgc
tcectgggegt
acagcagcgce
aaggcaagca
acttcaagat
tctetgetet
cactgctggce
ctggtgccge
acgagaacgg
agtgcaccct

IIPOTHB

Kaccera,

Oenka

atggagttcc
ccecegecceat
cattgacgtce
tatcatatgc
tatgcccagt
atcgctatta
gactcacggg
caaaatcaac
ggtaggcgtg
cgctagagat
gttccttgtg
gctgcctcca
cagatccagce
ctggttccac
gctgcecttce
ctggatcttc
caccaacgtg
ctactatcac
caacaactgc
gggcaacttc
ctacagcaag
ggaacccctg
cctgcacaga
cgcttactat
caccatcacc
gaagtccttc

BHpYyca

gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccatggtgat
gatttccaag
gggactttcc
tacggtggga
ctggtaccgt
ttattgccac
gcctacacca
gtgctgcact
gccatccacg
aacgacgggg
ggcaccacac
gtcatcaaag
aagaacaaca
accttcgagt
aagaacctgc
cacaccccta
gtggatctgc
agctacctga
gtgggctacc
gacgccgtgg
accgtggaaa

TAXKECIIOTO

H

0CTpPOro

comepxkamas  CMV-npomorop,
SARS-CoV-2

CHIrHaJI

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



agggcatcta
ccaatatcac
tgtacgcctg
actccgccag
tgtgcttcac
ttgccectgg
ccggcetgtgt
attacctgta
ccgagatcta
tceccactgea
tggtggtgcet
gcaccaatct
gcgtgctgac
ccgataccac
gcagcttcgg
tgctgtacca
cacctacatg
tgatcggagce
tctgtgccag
agagcatcat
actctatcgc
ccatgaccaa
ccaacctgct
tcgcegtgga
agacccctcc
gcaagcccag
acgccggcett
tttgcgeccca
tcgcccagta
ctggcgccgce
gagtgaccca
ccatcggcaa
acgtggtcaa
tcggegcecat
aggtgcagat
agcagctgat
ctgagtgtgt
tgagcttccce
ctcaagagaa
ctagagaagg
acgagcccca
tcggcattgt
aggaactgga
gcggaatcaa
ccaagaatct
tcaagtggcc
tcacaatcat
gtggcagctg
tacattacac
ccacatttgt
aacataaaat
aataaagcaa
gtggtttgtc

ccagaccagce
caatctgtgc
gaaccggaag
cttcagcacc
aaacgtgtac
acagacaggc
gattgcctagg
ccggetgtte
tcaggccggce
gtcctacgge
gagcttcgaa
cgtgaagaac
agagagcaac
agacgccgta
cggagtgtct
ggacgtgaac
gcgggtgtac
cgagcacgtyg
ctaccagaca
tgcctacaca
tatccceccacc
gaccagcgtg
gctgcagtac
acaggacaag
tatcaaggac
caagcggagce
catcaagcag
gaagtttaac
cacatctgcc
tctgcagatc
gaatgtgctg
gatccaggac
ccagaatgcce
cagctctgtg
cgacagactg
cagagccgcc
gctgggccag
tcagtctgece
gaatttcacc
cgtgttcgtg
gatcatcacc
gaacaatacc
taagtacttt
tgccagcegtce
gaacgagagc
ctggtacatc
gctgtgttge
ctgcaagttc
ataagatatc
agaggtttta
gaatgcaatt
tagcatcaca
caaactcatec

aacttccggg
ccecttcecggeg
cggatcagca
ttcaagtgct
gccgacagcet
aagatcgccg
aacagcaaca
cggaagtcca
agcacccctt
tttcagccca
ctgctgecatg
aaatgcgtga
aagaagttcc
cgagatcccce
gtgatcaccc
tgtaccgaag
tccaccggea
aacaatagct
cagacaaaca
atgtctctgg
aacttcacca
gactgcacca
ggcagcttct
aacacccaag
ttcggcggcet
ttcatcgagg
tatggcgatt
ggactgacag
ctgctggeeg
ccctttgceta
tacgagaacc
agcctgagcea
caggcactga
ctgaacgaca
atcaccggaa
gagattagag
agcaagagag
cctcacggeg
accgctccag
tccaacggca
accgacaaca
gtgtacgacc
aagaaccaca
gtgaacatcc
ctgatcgacc
tggctgggcet
atgaccagct
gacgaggacyg
cgatccaccg
cttgctttaa
gttgttgtta
aatttcacaa
aatgtatctt

037291

tgcagcccac
aggtgttcaa
attgcgtggc
acggcgtgtc
tcgtgatccg
actacaacta
acctggactc
atctgaagcc
gtaacggcgt
caaatggcgt
cccetgecac
acttcaactt
tgccattcca
agacactgga
ctggcaccaa
tgceegtgge
gcaatgtgtt
acgagtgcga
gccccagacg
gcgccgagaa
tcagcgtgac
tgtacatctg
gcacccagcet
aggtgttcge
tcaatttcag
acctgetgtt
gtctgggcga
tgctgccacce
gcacaatcac
tgcagatggce
agaagctgat
gcacagcaag
acaccctggt
tcctgagceag
ggctgcagte
cctctgccaa
tggacttttg
tggtgtttct
ccatctgcca
cccattggtt
ccttegtgte
ctctgcagcec
caagccccga
agaaagagat
tgcaagaact
ttatcgecegg
gctgtagcetg
attctgagcc
gatctagata
aaaacctcce
acttgtttat
ataaagcatt
a

cgaatccatc
tgccaccaga
cgactactcc
ccctaccaag
gggagatgaa
caagctgccc
caaagtcaggc
cttcgagcgg
ggaaggcttc
gggctatcag
agtgtgcggce
caacggcctg
gcagtttggce
aatcctggac
caccagcaat
cattcacgcec
tcagaccaga
catcccecatce
ggccagatct
cagcgtggece
cacagagatc
cggcgattcc
gaatagagcc
ccaagtgaag
ccagattctg
caacaaagtg
cattgcecgece
actgctgacc
aagcggcetgg
ctaccggttc
cgccaaccag
cgccctggga
caagcagctg
actggacaag
cctgcagacc
tctggccgece
cggcaagggc
gcacgtgaca
cgacggcaaa
cgtgacccag
tggcaactgc
cgagctggac
cgtggacctg
cgaccggctg
ggggaagtac
actgattgcc
cctgaagggc
cgtgctcaaa
actgatcata
acacctcccc
tgcagcttat
tttttcactg

gtgcggttce
ttcgcctctyg
gtgctgtaca
ctgaacgacc
gtgcggcaga
gacgacttca
ggcaactaca
gacatctcca
aactgctact
ccctacagag
cctaagaaaa
accggcaccg
cgggatattg
atcacccctt
caggtggcag
gatcagctga
gccggcetgtce
ggcgetggea
gtggccagecc
tactccaaca
ctgcectgtgt
accgagtgct
ctgacaggga
cagatctaca
cccgatcecta
acactggccg
agggatctga
gatgagatga
acatttggag
aacggcatcg
ttcaacagcg
aagctgcagg
tcectccaact
gtggaagccg
tacgttaccc
accaagatgt
taccacctga
tacgtgcccg
gcccactttce
cggaacttct
gacgtcgtga
agcttcaaag
ggcgacatca
aacgaggtgg
gagcagtaca
atcgtgatgg
tgttgtagcet
ggagtcaaat
atcagccata
ctgaacctga
aatggttaca
cattctagtt

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4711



<210>2
<211> 5984
<212> DNA

<213> Atrtificial Sequence

<220>
<223>

Paspa6orannas
ONTHMHU3HPOBAHHYIO

ITOJINAICHHUINPOBAHU A

<400> 2

gacattgatt
catatatgga
acgaccccecg
ctttccattg
aagtgtatca
ggcattatge
tagtcatcgc
cceceeectece

g9999¢cg99999
cgaggcggag
tggcgaggcg
ctgecgegetg
tctgactgac
gtaattagcg
aggggctecg
tgtgcgtggg
gcggcgceggg
cccegeggtg
gggtgagcag
cgagttgctg
ctcgcegtge
¢gggccgggyg
ggcgcggega
cctttgtceee
gggcgcegyggy
gcgtcgecgce
ggctgccttc
ctagaaagct
gtgtgaacct
gcgtgtacta
tectgecttt
gcaccaagag
ccgagaagtc
agagcctgcet
tctgcaacga
gcgagttccg
tcctgatgga
agaacatcga
atctgcctca
tcacccggtt
gcagcggatg
tcctgctgaa
ctctgagcga
ccagcaactt
tgtgcccctt
ggaagcggat
gcaccttcaa

attgactagt
gttcecgegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
cacccccaat

gggggggcgce
aggtgcggceg
gcggceggegyg
ccttegecce
cgcgttactc
cttggtttaa
ggagggccct
gagcgccgceg
gctttgtgcg
cgggggggct
ggggtgatggg
agcacggccce
€gggcggggg
agggctcggg
gccgcagceca
aaatctgtge
cgaagcggtg
gccgccgtec
gg999g9gacgyg
tggtaccatg
gaccacaaga
cceccgacaag
cttcagcaac
attcgacaac
caacatcatc
gatcgtgaac
ccecttectg
ggtgtacagc
cctggaaggc
cggctactte
gggcttctct
tcagacactg
gacagctggt
gtacaacgag
gacaaagtgc
ccgggtgeag
cggcgaggtyg
cagcaattgc
gtgctacggce

IKCIIpECCHOHHAsA
TTOCICAOBATEIIBPHOCTD S

tattaatagt
acataactta
tcaataatga
gtggagtatt
acgcccecccta
accttatggg
gtcgaggtga
tttgtattta
gcgecaggceg
gcagccaatc
cggccctata
gtgccceget
ccacaggtga
tgacggcttg
ttgtgcgggg
tgcggctecg
ctccgcagtg
gcgaggggaa
cgegtceggtce
ggcttcgggt
gtggcggcag
ggaggggcge
ttgcctttta
ggagccgaaa
cggcgecgge
ccttctcect
ggcagggcgyg
tttgtgttcc
acccagctgce
gtgttcagat
gtgacctggt
cccgtgetge
agaggctgga
aacgccacca
ggcgtctact
agcgccaaca
aagcagggca
aagatctaca
gctctggaac
ctggcccetge
gccgecgett
aacggcacca
accctgaagt
cccaccgaat
ttcaatgcca
gtggccgact
gtgtccccta

037291

aatcaattac
cggtaaatgg
cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
gccccacgtt
tttatttttt
gggcggggcyg
agagcggcgc
aaaagcgaag
ccgecgceege
gcgggcggga
tttettttcet
ggagcggcte
cgctgececgg
tgcgegaggg
caaaggctge
gggctgcaac
gcggggctcee
gtgggggtge
ggcggeeccce
tggtaatcgt
tctgggagge
aggaaggaaa
ctccagcectce
ggttcggcett
ttgtgttatt
ctccagcecta
ccagcgtget
tccacgccat
ccttcaacga
tctteggceac
acgtggtcat
atcacaagaa
actgcacctt
acttcaagaa
gcaagcacac
ccctggtgga
acagaagcta
actatgtggg
tcaccgacgce
ccttcaccgt
ccatcgtgeg
ccagattcgce
actccgtgcet
ccaagctgaa

-10 -

Kaccera,

benka

ggggtcatta
cccgcectgge
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
ctgcttcact
aattattttg
gggcgagggg
gctccgaaag
cgcgeggegyg
ctcgcgececgce
cggcccttet
gtggctgegt
ggg9gggtgcg
cggctgtgag
gagcgcggcece
gtgcggggtyg
ccccectgca
gtacggggcg
cgggcggggce
ggagcgcecgyg
gcgagaggge
gccgecgeac
tgggcgggga
ggggctgtec
ctggegtgtg
gccactagte
caccaacagc
gcactctacc
ccacgtgtcc
cggggtgtac
cacactggac
caaagtgtgc
caacaagagc
cgagtacgtg
cctgcgcgag
ccctatcaac
tctgcccate
cctgacacct
ctacctgcag
cgtggattgt
ggaaaagggc
gttccccaat
ctctgtgtac
gtacaactcc
cgacctgtgc

gttcatagcce
tgaccgceccca
ccaataggga
gcagtacatc
tggccecgect
atctacgtat
ctccccatct
tgcagcgatg
€ggggcgggyg
tttcctttta
gcgggagtcg
ccgccecegge
cctcegggcet
gaaagccttg
tgcgtgtgtg
cgctgcgggce
gggggcggtg
tgtgcgtggg
ccccecectecec
tggcgcgggyg
ggggccgect
cggctgtcga
gcagggactt
ccecectctage
gggccttcgt
gcggggggac
accggcggcet
tctagtcagt
tttaccagag
caggacctgt
ggcaccaatg
tttgccagca
agcaagaccc
gagttccagt
tggatggaaa
tccecagectt
ttcgtgttca
ctcgtgcggg
ggcatcaaca
ggcgatagca
cctagaacct
gctctggatce
atctaccaga
atcaccaatc
gcctggaacc
gccagcttca
ttcacaaacg

U

cogepkamast  CAG-npomotop,
SARS-CoV-2

CHUTHaJI

60
120
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
13980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820



tgtacgccga
caggcaagat
cctggaacag
tgttccggaa
ccggcagcac
acggcetttca
tcgaactget
agaacaaatg
gcaacaagaa
ccgtacgaga
tgtctgtgat
tgaactgtac
tgtactccac
acgtgaacaa
agacacagac
acacaatgtc
ccaccaactt
gcgtggactg
agtacggcag
acaagaacac
aggacttcgg
ggagcttcat
agcagtatgg
ttaacggact
ctgcectget
agatccccett
tgctgtacga
aggacagcct
atgcccaggce
ctgtgctgaa
gactgatcac
ccgccgagat
gccagagcaa
ctgcccctceca
tcaccaccge
tcgtgtccaa
tcaccaccga
ataccgtgta
actttaagaa
gcgtcgtgaa
agagcctgat
acatctggct
gttgcatgac
agttcgacga
tcactcctca
ctcacaaata
cccttgagea
ggaatttttt
agaatgagta
aaggttggct
tccatagaaa
tctttaacat
tgactactcc

cagcttcgtg
cgccgactac
caacaacctg
gtccaatctg
cccttgtaac
gcccacaaat
gcatgcccct
cgtgaacttc
gttcctgcca
tccccagaca
cacccctgge
cgaagtgccc
cggcagcaat
tagctacgag
aaacagcccc
tctgggcgece
caccatcagc
caccatgtac
cttctgcacc
ccaagaggtg
cggcttcaat
cgaggacctg
cgattgtctg
gacagtgctg
ggccggcaca
tgctatgcag
gaaccagaag
gagcagcaca
actgaacacc
cgacatcctg
cggaaggctg
tagagcctct
gagagtggac
cggcgtggtyg
tccagccatce
cggcacccat
caacaccttc
cgaccctctg
ccacacaagc
catccagaaa
cgacctgcaa
gggctttatc
cagctgctgt
ggacgattct
ggtgcaggct
ccactgagat
tctgacttct
gtgtctctca
tttggtttag
ataaagaggt
agccttgact
ccctaaaatt
cagtcatagc

atccggggag
aactacaagc
gactccaaag
aagcccttcg
ggcgtggaag
ggcgtgggcet
gccacagtgt
aacttcaacyg
ttccagcagt
ctggaaatcc
accaacacca
gtggccattc
gtgtttcaga
tgcgacatcc
agacgggcca
gagaacagcg
gtgaccacag
atctgcggcg
cagctgaata
ttcgcccaag
ttcagccaga
ctgttcaaca
ggcgacattg
ccaccactgc
atcacaagcg
atggcctacc
ctgatcgcca
gcaagcgccc
ctggtcaage
agcagactgg
cagtccctgce
gccaatctgg
ttttgcggca
tttctgcacg
tgccacgacg
tggttcgtga
gtgtctggca
cagcccgagce
cccgacgtgg
gagatcgacc
gaactgggga
gccggactga
agctgcctga
gagcccgtgce
gcctatcaga
ctttttccet
ggctaataaa
ctcggaagga
agtttggcaa
catcagtata
tgaggttaga
ttccttacat
tgtccctcett

037291

atgaagtgcg
tgcccgacga
tcggcggcaa
agcgggacat
gcttcaactg
atcagcccta
gcggccectaa
gcctgaccgg
ttggccggga
tggacatcac
gcaatcaggt
acgccgatca
ccagagccgg
ccatcggege
gatctgtgge
tggcecctacte
agatcctgcecce
attccaccga
gagccctgac
tgaagcagat
ttctgccega
aagtgacact
ccgccaggga
tgaccgatga
gctggacatt
ggttcaacgg
accagttcaa
tgggaaagct
agctgtcctce
acaaggtgga
agacctacgt
ccgccaccaa
agggctacca
tgacatacgt
gcaaagccca
cccagcggaa
actgcgacgt
tggacagctt
acctgggcga
ggctgaacga
agtacgagca
ttgccatcgt
agggctgttg
tcaaaggagt
aggtggtgge
ctgccaaaaa
ggaaatttat
catatgggag
catatgccca
tgaaacagcc
tttttttata
gttttactag
ctcttatgga

-11 -

gcagattgcc
cttcaccgge
ctacaattac
ctccaccgag
ctacttccca
cagagtggtg
gaaaagcacc
caccggcgtg
tattgccgat
ccettgecage
ggcagtgctg
gctgacacct
ctgtctgatc
tggcatctgt
cagccagagc
caacaactct
tgtgtccatg
gtgctccaac
agggatcgcc
ctacaagacc
tcctagcaag
ggccgacgcc
tctgatttgce
gatgatcgcc
tggagctgge
catcggagtg
cagcgccatc
gcaggacgtg
caacttcgge
agccgaggtg
tacccagcag
gatgtctgag
cctgatgagce
gcccgctcaa
ctttcctaga
cttctacgag
cgtgategge
caaagaggaa
catcagcgga
ggtggccaag
gtacatcaag
gatggtcaca
tagctgtggce
caaattacat
tggtgtggce
ttatggggac
tttcattgca
ggcaaatcat
tatgctggct
ccctgetgte
ttttgttttg
ccagattttt
gatc

cctggacaga
tgtgtgattg
ctgtaccgge
atctatcagg
ctgcagtcct
gtgctgagct
aatctcgtga
ctgacagaga
accacagacg
ttcggcggag
taccaggacg
acatggcgygg
ggagccgage
gccagctacc
atcattgcct
atcgctatcc
accaagacca
ctgctgctge
gtggaacagg
cctcectatcea
cccagcaagce
ggcttcatca
gcccagaagt
cagtacacat
gccgetetge
acccagaatg
ggcaagatcc
gtcaaccaga
gccatcagcect
cagatcgaca
ctgatcagag
tgtgtgctgg
ttcececteagt
gagaagaatt
gaaggcgtgt
ccccagatca
attgtgaaca
ctggataagt
atcaatgcca
aatctgaacg
tggccctggt
atcatgctgt
agctgctgca
tacacataat
aatgccctgg
atcatgaagc
atagtgtgtt
ttaaaacatc
gccatgaaca
cattccttat
tgttattttt
cctcectetece

2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
5984



<210>3
<211> 5314
<212> DNA

<213> Artificial Sequence

<220>
<223>

Paspaborannas
ONTHMH3HUPOBAHHYIO

MTOJIMAACHUITHPOBAHUA

<400> 3

ggtgaggctce
tggggggagg
aaagtgatgt
gtgcagtagt
gtgccgtgtg
gaattacttc
ggtgggagag
cctggeetgg
ctgctttcga
tctggcaaga
gggccgcggg
tgcgagegeg
tgcctggect
caccagttgce
ggaggacgcg
ttccgtecte
tcgattagtt
cgatggagtt
tgtaattctc
agacagtggt
taatacgact
tagtcagtgt
taccagaggc
ggacctgttc
caccaatggc
tgccagcacc
caagacccag
gttccagttc
gatggaaagc
ccagcctttce
cgtgttcaag
cgtgcgggat
catcaacatc
cgatagcagc
tagaaccttc
tctggatcct
ctaccagacc
caccaatctg
ctggaaccgg
cagcttcagc
cacaaacgtg
tggacagaca
tgtgattgcc
gtaccggcetyg
ctatcaggcc
gcagtcctac
gctgagcttc

cggtgccegt
ggtcggcaat
cgtgtactgg
cgccgtgaac
tggttcccge
cacctggctg
ttcgaggect
gcgetgggge
taagtctcta
tagtcttgta
¢ggcgacggyg
gccaccgaga
cgcgccegcecg
gtgagcggaa
gcgcteggga
agccgtcgcet
ctcgagettt
tccccacact
cttggaattt
tcaaagtttt
cacaagcttg
gtgaacctga
gtgtactacc
ctgcctttct
accaagagat
gagaagtcca
agcctgetga
tgcaacgacc
gagttccggg
ctgatggacc
aacatcgacg
ctgcctcagg
acccggttte
agcggatgga
ctgctgaagt
ctgagcgaga
agcaacttce
tgccecctteg
aagcggatca
accttcaagt
tacgccgaca
ggcaagatcg
tggaacagca
ttccggaagt
ggcagcaccc
ggctttcagce
gaactgctgc

IKCIIpECCHOHHAA
IMOCIERAOBATCIILHOCTD S

cagtgggcag
tgaaccggtg
ctccgeettt
gttctttttc
gggcctggee
cagtacgtga
tgcgcttaag
cgcegegtge
gccatttaaa
aatgcgggcece
gcccgtgegt
atcggacggg
tgtatcgccc
agatggccge
gagcgggcgg
tcatgtgact
tggagtacgt
gagtgggtgg
gccctttttg
tttcttcecat
gtaccatgtt
ccacaagaac
ccgacaaggt
tcagcaacgt
tcgacaaccc
acatcatcag
tcgtgaacaa
ccttecctggg
tgtacagcag
tggaaggcaa
gctacttcaa
gcttctctge
agacactgct
cagctggtgc
acaacgagaa
caaagtgcac
gggtgcagcc
gcgaggtgtt
gcaattgcgt
gctacggegt
gcttcegtgat
ccgactacaa
acaacctgga
ccaatctgaa
cttgtaacgg
ccacaaatgg
atgcccctgce

037291

agcgcacatc
cctagagaag
ttccecgaggg
gcaacgggtt
tctttacggg
ttcttgatcc
gagccccttce
gaatctggtg
atttttgatg
aagatctgca
cccagcgcac
ggtagtctca
cgccctgggce
ttcceggece
gtgagtcacc
ccacggagta
cgtctttagg
agactgaagt
agtttggatc
ttcaggtgtc
tgtgttcctt
ccagctgecet
gttcagatce
gacctggttc
cgtgctgccce
aggctggatc
cgccaccaac
cgtctactat
cgccaacaac
gcagggcaac
gatctacagc
tctggaaccce
ggccctgcac
cgcecgcettac
cggcaccatc
cctgaagtcc
caccgaatcce
caatgccacc
ggccgactac
gtccecctacce
ccggggagat
ctacaagctg
ctccaaagtce
gcecttegag
cgtggaaggc
cgtgggcetat
cacagtgtgce

-12-

Kaccera,

Oenka

gcccacagtce
gtggcgcggg
tgggggagaa
tgccgccaga
ttatggccct
cgagcttcgg
gcetcegtget
gcaccttcecgce
acctgctgceg
cactggtatt
atgttcggcg
agctggecgg
ggcaaggctg
tgctgcaggg
cacacaaagg
ccgggcegeeg
ttggggggag
taggccagct
ttggttcatt
gtgaggaatt
gtgttattge
ccagcctaca
agcgtgetgce
cacgccatcc
ttcaacgacg
ttcggcacca
gtggtcatca
cacaagaaca
tgcaccttcg
ttcaagaacc
aagcacaccc
ctggtggatc
agaagctacc
tatgtgggct
accgacgcecg
ttcaccgtgg
atcgtgcggt
agattcgcct
tccgtgetgt
aagctgaacg
gaagtgcggce
cccgacgact
ggcggcaact
cgggacatct
ttcaactgct
cagccctaca
ggccctaaga

cccgagaagt
gtaaactggg
ccgtatataa
acacaggtaa
tgcgtgectt
gttggaagtg
tgagttgagg
gcctgtceteg
acgctttttt
tcggtttttg

aggcggggec
cctgctcectgyg

gceccggtegg
agctcaaaat
aaaagggcect
tccaggcecacc
gggttttatg
tggcacttga
ctcaagcctc
agcttggtac
cactagtctc
ccaacagctt
actctaccca
acgtgtccgg
gggtgtactt
cactggacag
aagtgtgcga
acaagagctg
agtacgtgtc
tgcgcgagtt
ctatcaacct
tgcccatcegg
tgacacctgg
acctgcagcc
tggattgtgce
aaaagggcat
tcceccaatat
ctgtgtacgc
acaactccgce
acctgtgcectt
agattgcccc
tcaccggetg
acaattacct
ccaccgagat
acttcccact
gagtggtggt
aaagcaccaa

H

cogepxamast EF1-npoMotop,
SARS-CoV-2

CHTHalI

60
120
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
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820



tctegtgaag
gacagagagc
cacagacgcc
cggcggagtg
ccaggacgtg
atggcgggtyg
agccgagcac
cagctaccag
cattgcctac
cgctatccec
caagaccagce
gctgctgcag
ggaacaggac
tcctatcaag
cagcaagcgg
cttcatcaag
ccagaagttt
gtacacatct
cgctctgcag
ccagaatgtg
caagatccag
caaccagaat
catcagctct
gatcgacaga
gatcagagcc
tgtgctgggce
ccctcagtcet
gaagaatttc
aggcgtgttc
ccagatcatc
tgtgaacaat
ggataagtac
caatgccagc
tctgaacgag
gccctggtac
catgctgtgt
ctgctgcaag
cacataagat
tagttgccag
cactcccact
tcattctatt
tagcaggcat

<210>4
<211> 4678
<212> DNA

<213> Artificial Sequence

<220>
<223>

aacaaatgcg
aacaagaagt
gtacgagatc
tctgtgatca
aactgtaccg
tactccaccg
gtgaacaata
acacagacaa
acaatgtctc
accaacttca
gtggactgca
tacggcagct
aagaacacce
gacttcggceg
agcttcatcg
cagtatggcg
aacggactga
gccectgetgg
atccccetttg
ctgtacgaga
gacagcctga
gccecaggcac
gtgctgaacg
ctgatcaccg
gccgagatta
cagagcaaga
gcccctcacg
accaccgctc
gtgtccaacg
accaccgaca
accgtgtacg
tttaagaacc
gtcgtgaaca
agcctgatcg
atctggctgg
tgcatgacca
ttcgacgagg
ctagagtcgg
ccatctgttg
gtcctttect
ctggggggtg
gctggggate

Paspaborannas
ONTHMHU3UPOBAHHYIO

NONIMaACHUIIMPOBAHUS

<400> 4

atagtaatca
acttacggta
aatgacgtat
gtatttacgg

attacggggt
aatggcccge
gttcccatag
taaactgccc

tgaacttcaa
tcctgecatt
cccagacact
ccecetggceac
aagtgcccegt
gcagcaatgt
gctacgagtg
acagccccag
tgggcgcecga
ccatcagcgt
ccatgtacat
tctgcaccca
aagaggtgtt
gcttcaattt
aggacctgct
attgtctggg
cagtgctgcecce
ccggcacaat
ctatgcagat
accagaagct
gcagcacagc
tgaacaccct
acatcctgag
gaaggctgca
gagcctetge
gagtggactt
gcgtggtgtt
cagccatctg
gcacccattg
acaccttcgt
accctctgcea
acacaagccce
tccagaaaga
acctgcaaga
gctttatege
gctgctgtag
acgattctga
ggcggecgge
tttgcccecctce
aataaaatga

gggtggggca
cgagtgtcga

IKCcHpeccuonHas
MOCJIENOBATCIILHOCTD S

cattagttca
ctggctgacc
taacgccaat
acttggcagt

037291

cttcaacggc
ccagcagttt
ggaaatcctg
caacaccagc
ggccattcac
gtttcagacc
cgacatcccc
acgggccaga
gaacagcgtg
gaccacagag
ctgcggcgat
gctgaataga
cgcccaagtg
cagccagatt
gttcaacaaa
cgacattgcce
accactgctg
cacaagcggc
ggcctaccgg
gatcgccaac
aagcgccectyg
ggtcaagcag
cagactggac
gtccectgeag
caatctggce
ttgcggcaag
tctgcacgtg
ccacgacggc
gttcgtgacc
gtctggcaac
gcccgagetg
cgacgtggac
gatcgaccgg
actggggaag
cggactgatt
ctgcctgaag
gccegtgete
cgctcgcectga
cccecgtgect
ggaaattgca
ggacagcaag
taag

tagcccatat
gcccaacgac
agggactttc
acatcaagtg

-13 -

Kaccera,

ctgaccggca
ggccgggata
gacatcaccc
aatcaggtgg
gccgatcagce
agagccggct
atcggcgcetg
tctgtggcca
gcctactcca
atcctgectg
tccaccgagt
gccectgacag
aagcagatct
ctgecccgatc
gtgacactgg
gccagggatc
accgatgaga
tggacatttyg
ttcaacggca
cagttcaaca
ggaaagctgce
ctgtcctcca
aaggtggaag
acctacgtta
gccaccaaga
ggctaccacc
acatacgtgc
aaagcccact
cagcggaact
tgcgacgtcg
gacagcttca
ctgggcgaca
ctgaacgagg
tacgagcagt
gccatcgtga
ggctgttgta
aaaggagtca
tcagcctcga
tccttgaccc
tecgecattgte
ggggaggatt

Oenka

atggagttcc
ccecgecceat
cattgacgtc
tatcatatgc

ccggegtget
ttgccgatac
cttgcagctt
cagtgctgta
tgacacctac
gtctgatcgg
gcatctgtge
gccagagcat
acaactctat
tgtccatgac
gctccaacct
ggatcgcegt
acaagacccce
ctagcaagce
ccgacgeegg
tgatttgcge
tgatcgccca
gagctggcge
tcggagtgac
gcgccatcgg
aggacgtggt
acttcggegce
ccgaggtgcea
cccagcagcet
tgtctgagtg
tgatgagctt
ccgctcaaga
ttcctagaga
tctacgagcc
tgatcggcat
aagaggaact
tcagcggaat
tggccaagaa
acatcaagtg
tggtcacaat
gctgtggcag
aattacatta
ctgtgecctte
tggaaggtgce
tgagtaggtg
gggaagacaa

gcgttacata
tgacgtcaat

aatgggtgga
caagtacgcc

H

2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5314

cogepxamas  CMV-npomorop,
SARS-CoV-2

CHrHan

60
120
180
240



ccctattgac
atgggacttt
gcggttttgg
tctccaccce
aaaatgtcgt
ggtctatata
gtttgtgttc
aacccagctg
ggtgttcaga
cgtgacctgg
ccecegtgetg
cagaggctgg
caacgccacce
gggcgtctac
cagcgccaac
caagcagggc
caagatctac
tgctctggaa
gctggccectyg
tgccgecgcet
gaacggcacc
caccctgaag
gceccaccgaa
gttcaatgcc
cgtggccgac
cgtgtcceccct
gatccgggga
caactacaag
ggactccaaa
gaagccctte
cggcgtggaa
tggcgtggge
tgccacagtg
caacttcaac
attccagcag
actggaaatc
caccaacacc
cgtggccatt
tgtgtttcag
gtgcgacatc
cagacgggcc
cgagaacagc
cgtgaccaca
catctgcggce
ccagctgaat
gttcgcccaa
tttcagccag
gctgttcaac
gggcgacatt
gccaccactg
aatcacaagc
gatggcctac
gctgatcgcece
agcaagcgcc
cctggtcaag
gagcagactg
gcagtccctg
tgccaatctg
cttttgcgge
gtttctgcac
ctgccacgac
ttggttegtg

gtcaatgacg
cctacttgge
cagtacatca
attgacgtca
aacaactccg
agcagagctg
cttgtgttat
cctccagecet
tccagecgtge
ttccacgcecca
cccttcaacg
atcttcggca
aacgtggtca
tatcacaaga
aactgcacct
aacttcaaga
agcaagcaca
cccctggtgg
cacagaagct
tactatgtgg
atcaccgacg
tccttcaccg
tccatcgtge
accagattcg
tactccgtge
accaagctga
gatgaagtgc
ctgcccgacg
gtcggeggea
gagcgggaca
ggcttcaact
tatcagccct
tgcggcccta
ggcctgaccg
tttggccggg
ctggacatca
agcaatcagg
cacgccgatc
accagagccyg
cccatcggceg
agatctgtgg
gtggcctact
gagatcctgce
gattccaccg
agagccctga
gtgaagcaga
attctgcccg
aaagtgacac
gcecgecaggg
ctgaccgatg
ggctggacat
cggttcaacg
aaccagttca
ctgggaaagc
cagctgtcct
gacaaggtgg
cagacctacg
gcecgccacca
aagggctacc
gtgacatacg
ggcaaagccce
acccagcgga

gtaaatggcc
agtacatcta
atgggcgtgg
atgggagttt
ccccattgac
gtttagtgaa
tgccactagt
acaccaacag
tgcactctac
tccacgtgtce
acggggtgta
ccacactgga
tcaaagtgtg
acaacaagag
tcgagtacgt
acctgcgcga
cccctatcaa
atctgcccat
acctgacacc
gctacctgeca
ccgtggattg
tggaaaagqg
ggttccccaa
cctctgtgta
tgtacaacte
acgacctgtg
ggcagattgc
acttcaccgg
actacaatta
tctccaccga
gctacttcce
acagagtggt
agaaaagcac
gcaccggcegt
atattgccga
ccccttgeag
tggcagtgct
agctgacacc
gctgtctgat
ctggcatctg
ccagccagag
ccaacaactc
ctgtgtccat
agtgctccaa
cagggatcgce
tctacaagac
atcctagcaa
tggccgacge
atctgatttg
agatgatcgc
ttggagcetgg
gcatcggagt
acagcgccat
tgcaggacgt
ccaacttcgg
aagccgaggt
ttacccagca
agatgtctga
acctgatgag
tgccecgcetcea
actttcctag
acttctacga

037291

cgcctggeat
cgtattagtc
atagcggttt
gttttggcac
gcaaatgggc
ccgtcagatc
ctctagtcag
ctttaccaga
ccaggacctg
cggcaccaat
ctttgccage
cagcaagacc
cgagttccag
ctggatggaa
gtcccagcect
gttcgtgttc
cctegtgegg
cggcatcaac
tggcgatage
gcctagaacc
tgctctggat
catctaccag
tatcaccaat
cgcctggaac
cgccagcttce
cttcacaaac
ccctggacag
ctgtgtgatt
cctgtaccgg
gatctatcag
actgcagtcc
ggtgctgage
caatctcgtg
gctgacagag
taccacagac
cttcggecgga
gtaccaggac
tacatggcgg
cggagccgag
tgccagctac
catcattgcc
tatcgctatc
gaccaagacc
cctgctgetg
cgtggaacag
ccctcctatc
gcccagcaag
cggcttcecate
cgcccagaag
ccagtacaca
cgccgetetg
gacccagaat
cggcaagatc
ggtcaaccag
cgccatcagce
gcagatcgac
gctgatcaga
gtgtgtgctg
cttccctecag
agagaagaat
agaaggcgtg
gceccagatce

-14 -

tatgcccagt
atcgctatta
gactcacggg
caaaatcaac
ggtaggcgtyg
cgctagagat
tgtgtgaacc
ggcgtgtact
ttcectgectt
ggcaccaaga
accgagaagt
cagagcctgc
ttctgcaacg
agcgagttcc
ttcctgatgg
aagaacatcg
gatctgcctce
atcacccggt
agcagcggat
ttcctgctga
cctctgagceg
accagcaact
ctgtgccect
cggaagcgga
agcaccttca
gtgtacgeccg
acaggcaaga
gcctggaaca
ctgttcegga
gccggcagcea
tacggctttc
ttcgaactgce
aagaacaaat
agcaacaaga
gccgtacgag
gtgtctgtga
gtgaactgta
gtgtactcca
cacgtgaaca
cagacacaga
tacacaatgt
cccaccaact
agcgtggact
cagtacggca
gacaagaaca
aaggacttcg
cggagcttca
aagcagtatg
tttaacggac
tctgccctge
cagatcccct
gtgctgtacg
caggacagcc
aatgcccagg
tctgtgctga
agactgatca
gccgccgaga
ggccagagca
tctgecececte
ttcaccaccg
ttcgtgtcca
atcaccaccg

acatgacctt
ccatggtgat
gatttccaag
gggactttcc
tacggtggga
ctggtaccat
tgaccacaag
accccgacaa
tcttcagcaa
gattcgacaa
ccaacatcat
tgatcgtgaa
accccttect
gggtgtacag
acctggaagg
acggctactt
agggcttctc
ttcagacact
ggacagctgg
agtacaacga
agacaaagtg
tccgggtgea
tcggcgaggt
tcagcaattg
agtgctacgg
acagcttcgt
tcgccgacta
gcaacaacct
agtccaatct
ccccecttgtaa
agcccacaaa
tgcatgcccec
gcgtgaactt
agttcctgcec
atccccagac
tcacceccectgg
ccgaagtgcec
ccggcagcaa
atagctacga
caaacagccc
ctctgggcgce
tcaccatcag
gcaccatgta
gcttctgcac
cccaagaggt
gcggcttcaa
tcgaggacct
gcgattgtct
tgacagtgct
tggccggeac
ttgctatgea
agaaccagaa
tgagcagcac
cactgaacac
acgacatcct
ccggaagget
ttagagcctce
agagagtgga
acggcgtggt
ctccagccat
acggcaccca
acaacacctt

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
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960



cgtgtctgge
gcagcccgag
cccecgacgtg
agagatcgac
agaactgggg
cgceggactg
tagctgcctg
tgagcccgtg
ctagataact
acctcccaca
tgtttattgce
aagcattttt

<210> 5
<211> 33765
<212> DNA

aactgcgacg
ctggacagct
gacctgggcyg
cggctgaacg
aagtacgagc
attgccatcg
aagggctgtt
ctcaaaggag
gatcataatc
ccteccectg
agcttataat
ttcactgcat

tcgtgatcgg
tcaaagagga
acatcagcgg
aggtggccaa
agtacatcaa
tgatggtcac
gtagctgtgg
tcaaattaca
agccatacca
aacctgaaac
ggttacaaat
tctagttgtg
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cattgtgaac
actggataag
aatcaatgcc
gaatctgaac
gtggccectgg
aatcatgctg
cagctgctge
ttacacataa
catttgtaga
ataaaatgaa
aaagcaatag
gtttgtccaa

<213> Recombinant human adenovirus serotype 26

<220>

aataccgtgt
tactttaaga
agcgtcgtga
gagagcctga
tacatctggc
tgttgcatga
aagttcgacg
gatatcgcgg
ggttttactt
tgcaattgtt
catcacaaat
actcatcaat

acgaccctct
accacacaag
acatccagaa
tcgacctgca
tgggctttat
ccagctgcetg
aggacgattc
ccgctcgagt
gctttaaaaa
gttgttaact
ttcacaaata
gtatctta

4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4678

<223> MatepuHcKas HOCIENOBaTENbHOCTh PEKOMOMHAHTHOTO aJeHOBHpyca dYenoBeka 26
ceporuna, B koropoM aenerupoBansl E1 u E3 obnactu, a ORF6-Ad26 3ameHena nHa ORF6-

AdS

<400> 5

catcatcaat
ttttaacggt
gtcacgacgc
gggctgatga
cacgccecgga
aaaactgaat
ccgagggccyg
gaatttccge
agatacattg
tgtgaaattt
aacaacaaca
taaagcaagt
ggtggatcgg
gtcctegtceg
gctggtcatg
gcccagccag
gtcgatcagg
gatgttcacg
gtggttctta
gtcgtacacg
gttgtcggtg
gccgttggac
tggagcggtyg
gcecgtgaggg
tectecttgete
tctaatctceg
tccggtgatce
gtcgttcagce
cagtgcctgg
gctcaggctg
gttctecgtac
agcaaagggg

ggccagcagg
tgtcagtccg

aatatacccc
tttggggcgg
acggctaacg
cgtataaaaa
tatgaggtaa
gaggaagtga
agagactttg
gtccgtgtca
atgagtttgg
gtgatgctat
attgcattca
aaaacctcta
atatcttatg
aacttgcagc
caacacagca
atgtaccagg
ctctegttea
acgctggcat
aagtacttat
gtattgttca
gtgatgatct
acgaacacgc
gtgaaattct
gcagactgag
tggcccagcea
gcggctctga
agtctgtcga
acagagctga
gcattctggt
tcctggatcet
agcacattct
atctgcagag
gcagatgtgt
ttaaacttct

acaaagtaaa
agccaacgct
gtcgeegegg
agcggacttt
ttctgggegg
aaagcgaaaa
accgattacg
aagtccggtg
acaaaccaca
tgctttattt
ttttatgttt
caaatgtggt
tgtaatgtaa
agctgccaca
tgattgtgac
gccacttgat
gattcttgge
tgattccget
ccagttccte
caatgccgat
ggggctcgta
cttctctagg
tctcttgage
ggaagctcat
cacactcaga
tcagctgctg
tctgcacctce
tggcgccgaa
tgaccacgtc
tgccgatgge
gggtcactcc
cggcgccagce
actgggcgat
gggcgcaaat

caaaagttaa
gattggacga
aggcgtggcec
agacccggaa
atgcaagtga
ataccggtcc
tgggggtttce
tttatgtcac
actagaatgc
gtaaccatta
caggttcagg
atggctgatt
tttgactcct
gctacaacag
catcacgatg
gtactgctecg
cacctegttc
gatgtcgcce
tttgaagctg
cacgacgtcg
gaagttccgce
aaagtgggct
gggcacgtat
caggtggtag
catcttggtg
ggtaacgtag
ggcttccacc
gttggaggac
ctgcagettt
gctgttgaac
gatgccgttg
tccaaatgtc
catctcatcg
cagatccctg

215 -

tatgcaaatg
gaaacggtga
tagcccggaa
acggecgatt
aattaggtca
ctcccagggce
gattgcggtg
agatcagctg
agtgaaaaaa
taagctgcaa
gggaggtgtg
atgatcagtt
ttgagcacgg
cccttcagge
gcaatcagtc
tacttcccca
agccggtcga
aggtccacgt
tccagctcgg
cagttgccag
tgggtcacga
ttgccgtegt
gtcacgtgca
cccttgecge
gcggccagat
gtctgcaggg
ttgtccagtc
agctgcttga
cccagggcege
tggttggcga
aaccggtagg
cagccgcttg
gtcagcagtg
gcggcaatgt

agcttttgaa
tgcaaatgac
gcaagtcgeg
ttcecegegge
ttttggcgceg
ggaatattta
tttttttege
gtttccttta
atgctttatt
taaacaagtt
ggaggttttt
atctagatcc
gctcagaatc
agctacagca
cggcgataaa
gttcttgcag
tctetttcetg
cggggcttgt
gctgcagagg
acacgaaggt
accaatgggt
ggcagatggce
gaaacaccac
aaaagtccac
tggcagaggc
actgcagcct
tgctcaggat
ccagggtgtt
ttgctgtgcet
tcagcttctg
ccatctgcat
tgattgtgcce
gtggcagcac
cgcccagaca

60
120
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



atcgccatac
ctcgatgaag
gccgccgaag
ttgggtgttc
gaagctgcecg
ggtgcagtcc
ggtgaagttg
cagagacatt
gtttgtctgt
gctattgttce
gccggtggag
ttcggtacag
ggtgatcaca
gggatctcgt
gaacttcttg
cacgcatttg
atgcagcagt
gggctgaaag
aggggtgctg
ggacttccgg
gttgctgttc
ggcgatcttg
gctgteggeg
gcacttgaag
gctgatccge
gccgaagggyg
ccggaagttg
tgtctcgctc
gtacttcagce
tgtccatecg
ctgaaaccgg
gccctgaggce
gccgtcgatg
caggtccatc
cacccggaac
ggggtegttyg
gatcagcagg
gttggacttc
gaatctcttg
gaagaaaggc
ggggtagtac
ggtcaggttc
accaagctta
tcactaaacc
tcaatggggc
aactcccatt
cacgcccatt
agatgtactg
gccatttacc
ctgccaagtg
ttggcgttac
gtcagccagg
gaactaatga
gggtgtctta
cttcgaaggg
tcgtcagaat
gaccatgacc
agccgcagcce
tagccceccetct
gctggaagcecce
acagcagcag
catctttatt

tgcttgatga
ctcegettge
tccttgatag
ttgtcctgtt
tactgcagcea
acgctggtct
gtggggatag
gtgtaggcaa
gtctggtagc
acgtgctcgg
tacacccgcece
ttcacgtcct
gacactcege
acggcgtctg
ttgctctctg
ttcttcacga
tcgaagctcea
ccgtaggact
ccggectgat
aacagccggt
caggcaatca
cctgtctgtc
tacacgtttg
gtgctgaagc
ttccggattce
cacagattgg
ctggtctggt
agaggatcca
aggaaggttce
ctgctgctat
gtgatgttga
agatcccgca
ttcttgaaca
aggaaaggct
tcgctttcca
cagaactgga
ctctgggtct
tecggtgetgg
gtgccattgg
aggaacaggt
acgcctctgg
acacactgac
ggctcgageg
agctctgcett
ggagttgtta
gacgtcaatg
gatgtactgce
ccaagtagga
gtcattgacg
ggcagtttac
tatgggaaca
cgggccattt
ccccgtaatt
cgagggtctt
gggcttttta
gtgatgggat
tacgcgaccg
gccatgacag
gtgcccagtt
ctgagccgcece
cagcaaaata
atttattttt

agceggegte
tgggcttgcet
gaggggtctt
ccacggcgat
gcaggttgga
tggtcatgga
cgatagagtt
tgatgctctg
tggcacagat
ctccgatcag
atgtaggtgt
ggtacagcac
cgaagctgca
tggtatcgge
tcagcacgcce
gattggtgct
gcaccaccac
gcagtgggaa
agatctcggt
acaggtaatt
cacagccggt
caggggcaat
tgaagcacag
tggcggagtt
aggcgtacac
tgatattggg
agatgccctt
gagcacaatc
taggctgcag
cgccaggtgt
tgccgatggg
cgaggttgat
cgaactcgcg
gggacacgta
tccagctett
actcgcacac
tgctgtccag
caaagtacac
tgccggacac
cctgggtaga
taaagctgtt
tagagactag
gccgegtcega
atatagacct
cgacattttg
gggtggagac
caaaaccgca
aagtcccata
tcaatagggg
cgtaaatact
tacgtcatta
accgtaagtt
gattactatt
tttgcttttc
gcccttattt
cgacggtgga
tggggaactc
cgacgagact
ccatcatcgc
agctggccge
aatgattcaa
tcgcgegegg
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ggccagtgtc
aggatcgggc
gtagatctgc
ccctgtcagg
gcactcggtg
cacaggcagg
gttggagtag
gctggccaca
gccagcgecg
acagccggcet
cagctgatcg
tgccacctga
aggggtgatg
aatatcccgg
ggtgccggtce
tttecttaggg
tctgtagggc
gtagcagttg
ggagatgtcc
gtagttgccg
gaagtcgtcg
ctgccgcecact
gtcgttcage
gtacagcacg
agaggcgaat
gaaccgcacg
ttccacggtg
cacggcgtcg
gtagcccaca
caggtagctt
cagatccacc
aggggtgtge
caggttcttg
ctcgaaggtg
gttgttcttg
tttgatgacc
tgtggtgeceg
ccegtegttg
gtggatggcg
gtgcagcacg
ggtgtaggct
tggcaataac
cggtaccaga
cccaccgtac
gaaagtcccg
ttggaaatcc
tcaccatggt
aggtcatgta
gcgtacttgg
ccacccattg
ttgacgtcaa
atgtaacgcg
aacagtgttt
tgcagacatc
gacaacccgc
tgggcgeccca
gtcgctegac
ggcctcgagce
cgaggagaaa
cctgacccag
taaacacaga
taggceetgg
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actttgttga
agaatctggc
ttcacttggg
gctctattca
gaatcgccecgce
atctctgtgg
gccacgctgt
gatctggccc
atggggatgt
ctggtctgaa
gcgtgaatgg
ttgctggtgt
tccaggattt
ccaaactgct
aggccgttga
ccgcacactg
tgatagcccea
aagccttcca
cgctcgaagyg
ccgactttgg
ggcagcttgt
tcatctccce
ttggtagggg
gagtagtcgg
ctggtggcat
atggattcgyg
aaggacttca
gtgatggtgc
tagtaagcgg
ctgtgcaggg
aggggttcca
ttgctgtaga
aagttgccct
cagttgttgg
tgatagtaga
acgttggtgg
aagatccagc
aagggcagca
tggaaccagg
ctggatctga
ggaggcagct
acaaggaaca
tctctagegg
acgcctacceg
ttgattttgg
ccgtgagtca
aatagcgatg
ctgggcataa
catatgatac
acgtcaatgg
tgggcggggg
gaactccata
aaacgtatac
atgaacggga
ctgccgggat
gtgcttccag
agcaccgceg
tacatgccca
ctgctggcecece
caggtgtccg
ttctgattca
tccacctcte

acagcaggtc
tgaaattgaa
cgaacacctc
gctgggtgcea
agatgtacat
tcacgctgat
tctcggcgece
gtctggggcet
cgcactcgta
acacattgct
ccacgggcac
tggtgccagg
ccagtgtctg
ggaatggcag
agttgaagtt
tggcagggge
cgccatttgt
cgccgttaca
gcttcagatt
agtccaggtt
agttgtagtc
ggatcacgaa
acacgccgta
ccacgcaatt
tgaacacctc
tgggctgcac
gggtgcactt
cgttctegtt
cggcaccagc
ccagcagtgt
gagcagagaa
tcttgaagta
gcttgcecttce
cgctgctgta
cgcccaggaa
cgttgttcac
ctctgatgat
cggggttgtce
tcacgttgct
acaccttgtc
gggttcttgt
caaacatggt
atctgacggt
cccatttgeg
tgccaaaaca
aaccgctatc
actaatacgt
tgccaggegg
acttgatgta
aaagtcccta
tcgttgggeg
tatgggctat
ctataaaggc
ctggcgggge
gggccggagt
caaattcctc
cagccgcggc
gcagcggtag
tgctggccga
agctccgega
aacagcaaag
ccgatcattg

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760



agagtgcggt
ggcatgagcc
gtgttgtaga
aggaggagac
tgggagggat
atgttgccac
ccegtgceact
acgcccttgt
tgggctgcegg
gtgagatcat
atggttcect
atctcggagg
ggggtgatga
gggcegtaga
tcgtcccgga
acgagctcgce
tttttcaggg
tccaggcggt
cgtttegggg
ccagcgtcat
aggggtgggce
tgaaacgggc
agttgagggc
aggcgggaca
gggcgaaggce
gctcgggctg
ctcgcgtctc
agacggactt
cagaccactc
ggtagcggtc
cctectecge
ccgacggggg
tgtccacgag
cactcaggtt
tgctttttag
tggtggcgaa
gatttttgtc
cgacacactt
agccgcggtt
cgttggtcca
gatgctcgtc
aataatcgat
ctcgctegta
acatgccgca
agcagcgcecc
agaaggcggg
agatggcgtg
gcaggeggac
cggcggtgac
tcgectctece
agtactcccg
ggttcacggc
ccttgeggag
ggtacttgaa
tcttcgagag
gcggcatgaa
cctgggeggce
ccatgaatcg
cctecgggygcea
gcatgaagga
ggaactgctg
gctcccageg

ggattttttc
cgtcccgtgg
tgatccagtc
tgatggccac
gcatgcgggg
ccagatcccg
tggggaactt
gcccgeccag
ctttggcaaa
cataagacat

cgggcceegg
gggggatcat
gctgcgagga
tgaccccgat
ggaggggggc
cgaggaggcg
gcttgagecc
cccagagctce
gttgggacga
gtccttecag
cgcgggctgg
acggtcttcg
ctcggeggeg
gaggagggat
gtcecgecteeg
ctcggggtca
catgagtctg
gatgggcctg
tgagacgaag
gttgtccacc
atccaagaag
ggtataaaag
cgccagctgt
gtcagtttct
gagactttca
ggagccatag
acggtcggcg
ccattcgggg
atgcagggtg
gcagagtctg
aggggggtcc
ttttgaggat
ggggttgagg
gatgtcatag
ccecgeggatg
gccgagattg
cgagttggag
cgagtcgcegg
gaggacgtcc
tttcttctee
gagcgggaat
cttgtaggga
cgaggtgtgc
gtccgagteg
ggggttaggc
attgcgggtg
gaggacgatc
cgggcggect
ttgcaggccg
agcccagagc
gcccacggcec
atcccagegt

caggacccgg
gtggaggtag
atagcagggg
ggggagceccce
ggagatgatg
ccgggggtte
gtcatgcaac
gttttccatg
gacgtttctg
tttaatgaat
ggcgaagttc
gtccacctge
gagcaggttt
gacgggttge
cacctcgttg
gtccecgecee
gtcggecatg
ggtgacgtgce
ctgcgactgt
ggtctcaggyg
gcgcttgcaa
ccectgegegt
tggccecttgg
tgcagggcgt
cagtgggcge
aaaaccagtt
tgtccgeget
tcctgcaggg
gecgegegtee
agggggtcca
gtgattggct
ggggcgggte
tggggtaggt
agaaacgagg
tccatctggt
agggcgtttg
cgctccttgg
aagacggtgg
accaggtcca
ccgececttge
gcatcgatgg
gcatcgtcca
ggcggaccac
acatagatgg
cttgcgegea
gtgcgcetggg
gagatggtgg
atgaagtgcg
atggcgcagt
cacagctcgc
cctcgatcgt
cagcagccct
gtcagggcaa
tcgcagecge
agagcgaaag
atgcggaaag
tcgtcaaagc
ttgatgtgcg
tgctgctcga
tcgecgggceca
atcttttctg
aaacgcacgg
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tagaggtggg
caccactgca
cgctgggegt
ttggtgtagg
tgcagtttgg
atgttgtgca
ttggaaggga
cactcatcca
gggtcagaga
ttggggcgga
ccctcgecaga
ggggcgatga
ctcaacagct
aggtggtagt
agcttgtcectc
agcgagadgaa
ggcatcttgg
tctacggcat
agggcacgag
tccgcgtgag
gggtgcgett
cggcgagata
cgcggagctt
agagcttggg
agacggtctc
ttccceegtt
cggtgacaaa
gcgtccecegeg
acgccaagac
cctttteccac
tgtaggtgta
tgtgctcgtce
attccctcte
aggatttgat
cagaaaagac
agagaagctt
ccgcgatgtt
tgecgetegte
cgctggtgge
gcgagcagaa
tgaagatgcc
aggccatctg
aaggcatggg
gctccgagag
cgtagtcata
gctgctegge
gccgttggaa
cgtaggagtce
agtccagcgt
ggttgaggge
ccgcacggta
tctccacggg
aggtgtccct
cgtgctccca
tgacgtcatt
ggcccgggac
cgttgatgtt
gcagcttttt
gcgcccactce
tgagggtctg
gggtgacgca
cgagatcgeg
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attggatgtt
tggecctegtg
ggtgctggat
tgttggcaaa
cctggatctt
ggaccaccag
atgcgtggaa
tgatgatggc
catcgtaatt
gggtgccaga
tctgecatete
aaaaaacggt
gggacttgcece
tcaaggacat
tgacttggag
gctcttgcag
cgagggtctg
ctcgatccag
acgatgggcg
ggtggtctce
gagactcatc
gcagttgacec
gcccttggaa
cgcgagaaag
gcactcgact
ctttttgatg
caggctgtct
gtcctectcg
aaaggaggcc
ggtatgcagg
ggccacgtga
ctcactctct
aagagcgggc
gtgggcctgce
tattttttta
ggcgatggat
gagctggaca
gggcacgatc
cacctcgccg
¢gggggcagce
cggacagagt
ccactcgcgg
atgcgtgagg
gatgccgatg
caactcgtgce
gcggaagacg
gatgttaaag
ttgcagcettg
ttcgcggatg
gtattcctcg
agagcccagc
gagggcgtaa
gaccatgact
gagctcgaaa
gaagagaatc
ggaggctcgg
gtgcccgacg
gagctcctcg
ctggagatgt
gagctcgteg
gtagaaggtg
agcgagggeg

gaggtacatg
ctctggggtc
gatgtccttg
acggttgagce
gaggttggcyg
aacggtgtag
gaatttggag
aatgggcccg
atgctcctgg
ttgggggacg
ccaggcttte
tteccggggeg
gcacccggtce
gcagctgeeg
gttttcccgg
ggaagcaaag
cgagaggagc
cagacttcct
tccagcgcgg
gtcacggtga
ctgctggtgc
atgagctcgt
gagcgccecgce
acggactcgg
agccaggtga
cgcttcttac
gtgtccecegt
tagagaaact
acgtgcgagg
cacatgtccc
cctggggttc
tccgegtcege
atgacctcgg
cctgeccgega
ttgtcaagct
ctcatggtcet
tattcgegeg
ctgacgcgcc
cgcaggggcet
acatcaagca
tccttgtcaa
gcggecageg
gcggaggegt
taggtgggat
gagggggcca
atctggcgaa
tgggcgtgag
gcgacgagcet
atgtcataac
tcatccttece
atgtagaaat
gcttgagegg
ttcaagaact
tcggtgeget
ttgectgecece
ttgttgatga
atgtagagtt
taggtgaggt
gggttggett
cgaaagaggc
agggggtccce
accagctctg

5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
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
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480



ggtccccgga
tccaggtgta
cgattgggaa
agtagaaatc
actcgcagcg
ggaacttcag
cctggggete
cggcgcggcy
cgcggagatc
cgtgcttgag
attgcatgag
gtgtcgcgga
aggcacgtcg
cgcgacgacg
cgtgactttg
ctgacgcagg
ctgttcgatc
gtcattggag
gcggctgtag
gagctccacg
ggtggtggcg
gctgatgtcg
gaaaaactgg
ggcgatggtg
ttccatgacg
acgacgacgg
gcgacgcatg
gccggtceatce
gcatcttatc
tctttcgagg
cctgcggacg
gcggcggatg
ctcggccatg
gagcctctca
cctgagcggce
cacgcgggtg
gttgatggtyg
cacgacctcg
ggtgcgcacg
ccagcgctgg
gtagaggtag
gcggacgcgg
gccggtgaga
gctcttecte
gagtcccctce
ccgagcccga
ctagacttga
agcatcgcca
cttggtcacc
agccccecettt
ccggcgacca
gagatggact
catcccegeg
ttcagggacc
agggagctgce
aacgagcaga
gcctacgage
cgcaccctga
gaggccatcg
cagcacagca
ggtcgectgge
ctgagcctgg

gaatttcatg
ggtttctaca
gaactggatt
ccgcecggcega
ctgcacgggc
gagtggcggce
ctcgaggacg
ggggcggaga
caggtccggg
atgcagatgg
cccgtagetg
cgcgcteceg
gcgtggceget
cggcggttga
aacctgaaag
atctcttgca
tecteetect
atgcgaccca
accacgtccc
tgcecgegceaa
atgtgctcgg
ccgatggett
gcgttgcggg
gcgcgcacct
acctcttctt
cgacgcaccg
gtttcggtga
tcceggtaat
aattgcggtg
aaagcgtcta
ctgttagaat
gtggcgagga
ccccaggcect
atgtcatcac
tgcacgagcg
agggtgtcct
taggtgcagt
gagtacctga
aggtactggt
gtggccggceg
cgggacatcc
ttccagatgt
cgcgcgcagt
cgtagcctgg
gaatcaggct
tagccgccag
aagcgaccga
gggttgagtc
ccgecgatat
tttctttttg
ccgcgaccge
tggaagaggg
tgcagctgca
gcagcgggga
gcgagggcect
cggggatcag
agacggtgaa
tecgegegega
tgcagaaccc
gggacaacga
tgctggagcet
ccgagaaggt

accagcatga
tcgtaggtga
tcctgceccacce
accgagcact
tgtacctcat
cctggctggt
gagaggctga
gcgaagacga
ggcagggttc
tacttgattt
cgcggggceca
gcggcagegg
cgggcaggtc
catcctggat
acagttcaac
cgtcgecccga
ggagatcgcc
tgagctgcga
cgtcggegtce
agacggcgta
tgacgaagaa
ccagccttte
ccgagaccgt
cgcgctcgaa
ctatttcttce
ggagacggtc
cggcgcgacce
ggggcgggte

taggggacgt
gccaatcgca
tgecggttgcet
ggaccaggtc
ggccctgaca
tggctgaggc
ccaggtcgge
ggaagtcgtc
tggccatgag
gccgcgagaa
atccgactag
cgceccegggge
aggtgatgcc
tgcgcagegg
cattgacgct
cggaacgcaa
ggagccgcga
gatacggcgg
aaaccctgcce
gcggcagaac
aaagacccac
ccagatgcat
ggccgtagca
cgaagggctg
gaaggacgtg
ggagcccgag
ggaccgccag
ccccgeacge
gcaggagcgc
ggaggtggce
ggacagcaag
ggcgttcagg
gattaacatc
ggcggcegatce
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aggggacgag
caaagagccg
agttggacga
cgtgctgatg
ccacgagata
ggttttcatg
cgagcccgceg
gggcgcgcag
tgaggttgac
ctacgggtga
cgaccgtgcce
cggttcegge
ccggtgcectge
ctgccgectce
agaatcaatc
gttgtcctgg
gcggceecgeg
gaaggcgccc
gcgcgegege
gttgcgcagg
gtacatgatc
catggcctceg
gagctcgtct
atccccgggg
ctctggggge
gacgaagcgce
ccgttcgcega
cccattggge
gagcgcegtcg
gtcgcaaggt
gatgatgtaa
cttgggtcca
ccggctcagg
ggagtcttcc
gacgacgcgc
catgtcgacg
cgaccagttg
ggcgcgcgag
gaagtgcggce
caggtcctcg
ggcggcggtg
caggaaatag
ctagaggcaa
acgggttagg
ctaacgtggt
agagcccttt
gggtagtggce
ccggttcgag
agccagccga
cccgteetge
ggcgceeggeg
gcaagactgg
cgcceggegt
gagatgcgcg
cgcgtgctgce
gcgcacgtgg
aacttccaaa
ctgggcctga
cctctgacgg
gaggcgctge
ttgcagagca
aactactcgg
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ctgcttgeceg
ctcegtgega
gtggctgttg
cttgtaaaag
cacagcgcgt
ttcgecctgeg
cgggagccag
ttgggagctg
ctcgtagagg
gttggtggtc
gcggtgeget
cccgegggca
gccctgagag
tgcgtgaaga
tctgecgtceat
taggcgatct
cgctccacgg
aggccgctcet
atgaccacct
cgctggaaga
cagcggcgca
tagaagtcca
tccaggagcce
gcctcectect
ggtggtggtg
tcgatcatct
ggacgcagcg
agcgataggg
agatcgaccg
aagctcaaac
ttgaagtagg
gcttgctgga
ttcttgtagt
atgcgggtga
tcggcgagga
aagcggtgat
acggtctgca
tcgaagacgt
ggcggctgge
agcatgaggc
gtggaggcgce
tccatggteg
aaacgaaagc
ccgegtgtgt
attggcactc
ttgctggceceg
tcgcgeeegt
gacggccgeg
cttctceccagt
gccaaatgeg
ctagccagcce
gggcgccgtce
acgtgcctac
actgccggtt
gcgacgagga
cggcagccaa
agagtttcaa
tgcacctgtg
cgcagetgtt
tgaacatcgce
tcgtagtgea
tgctgagcect

aaggacccca
ggatgagagc
atgtgatgaa
cgtccgecagt
cccttgagga
tgggactcac
gtccagatct
tccatggtgt
cgggtgaggyg
gtgtccacge
tttagaagcg
ggggcggceag
cgctggegtyg
ccacgggccc
tgacggcggce
cggacatgaa
tggcggcegag
cgttccagac
gcgcgaggtt
ggtagttgag
ggggcatctc
cggcgaagtt
ggatgagttc
cttcctette
gcgggggcecyg
cccecgceggceg
tgaagacgcc
cgctgacgat
gatcggagaa
acgtagcagc
cgtttttgag
tgcggagceg
agtcatgcat
cceccgacgcece
tggcctgttg
aggcceccggt
ggcctggcetg
agtcgttgea
ggtagagcgg
ggtggtagcc
gcgggaactce
gcacggtctg
ggttgagegg
accceggtte
ccgtcectcgac
aggggggtceg
agtctggaga
gcgagcggga
tacgggagceg
tcccaccece
accacagaca
cccggagcga
gcagaacctg
tcgggeggge
tttcgagecg
cctggtgacg
caaccacgtg
ggacctggeg
cctggtggtg
cgagcccgag
ggagcgcagce
gggcaagttt

9540

9600

9660

9720

9780

9840

9900

9960
10020
10080
10140
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
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200



tacgcgcgea
agcttttaca
cgcaacgacc
gagctgatgce
tacttcgaca
tacggttcag
tactgacgcc
ggcggcgetg
acgcatcatg
cagactctcg
ggtgctggceg
gctggtgtac
caacctggat
gaacgagggc
cgtgccgcge
cgaggtgccc
gcagggcttg
cgtgcaggcg
gctgctgctg
cctgggccat
gaccttccag
gagggccacc
actgtcggcce
gatgcaggag
tagcatgtac
ggcggccatg
gccggggtte
cgacgtggac
cgagggcgcg
ctcggtgaac
cgactcgctg
tctggtggac
gccgcggcega
cgacgatagce
gcagcccaaa
tgcgttctcet
gtacgagagc
ggctcctacg
cactcgcgtg
cgaccacagc
cagcacgcag
tctgcacact
ggtgatggtg
gcttgaatat
catagacctg
cgtgctggag
ccecggtgace
ggtgctgetg
cattcgcaag
tggcaacatc
agacgaaact
tgcaactcca
ggatgagagt
ttggtacctg
caccaccccg
gcaagacccce
cgagctcatg
catccgcecagce
ctgccgecceg
tcacgggacg
cgccegtege
gctttccagt

agatttacaa
tgcgecatgge
gcatccacaa
tgagtctgcg
tgggtgcgga
aggacttgga
tcecgtgatgt
caaagccagc
gccctgacga
gccattctgg
atcgtgaacg
aacgccctgce
cggctggtga
ctgggctcge
gggcaggacg
cagagcgagg
cagacggtga
cccgtgggeg
ctgctgatceg
ctgctgacgce
gagatcacta
ctgaactttt
gaggaggaaa
ggtgccaccc
gccgccaace
aacacggact
tacacgggcg
agcgecggtgt
gtggggagga
agcggcaggyg
ctgcagccgce
aaactgaacc
cagcgccacg
agcgtgttgg
ctggggcgac
tccttgttag
gtgatggege
gagggcagaa
tacttggtgg
aacttcctga
acgataaatt
aacatgccca
tctaggaagce
gagtggtttg
atgaacaacg
agcgatatcg
aagctggtga
ccgggcetgeg
aagcaacctt
ccecgecctee
aaaaatgcag
gcgcaagaga
ggtagaagtt
tecctatacct
gacgttacct
gtcaccttcc
ccctteegeg
tacacctccc
cccgcegeccea
ctaccgctge
cgcacctgtc
cgcaccttct

gacgccgtac
gctcaaggtg
ggccgtgage
ccgggcgetg
cctgcattgg
tgaggaagag
gtttttagat
cgtccggtct
ccecgcaacce
aggcggtggt
cgctggcegga
tggagcgcgt
cggacgtgcg
tggtggcget
attacaccaa
tgtaccagtc
acctgagcca
accggtcaac
cgccecttecac
tgtaccgcga
gcgtgagccg
tgctgaccaa
ggattctgag
ccagcgcecge
ggccgttcat
actttaccaa
agtacgacat
tctegceccgac
gccccectttece
tgagccggece
cgcgggccaa
gctggaagac
accggcagceg
acttgggcgg
ggatgttttg
agatgaggcg
aggcgaccct
acagcattcg
acaacaagtc
ccacggtggt
ttgacgagcg
atgtgaacga
atccagaggg
agtttaccct
ccatcttgga
gagtcaagtt
tgccaggggt
gggtggactt
tccaagaggg
ttgatgtgcc
ctgcggccac
cagcagctga
acaacctgat
acggggaccc
gcggegegga
gctccaccca
ccaagagctt
tcacccacgt
ccatcaccac
gcagcagtat
cctacgtcta
aaaaaaatgt
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gtgcccatag
ctgacgctga
acgagccgge
gtagggggcg
cagccgagcece
gaagaggagg
gtcccagcaa
agcatcggac
cgagtccttt
cccectetegg
gaacaaggcc
gggccgctac
cgaggccgtg
gaacgccttc
ctttatcagc
tggcccggac
ggctttcaag
ggtgagcagc
cgacagcggc
ggccataggc
cgcgctgggg
tagacagcag
atatgtgcag
gctggacatg
caataagctg
cgccatcctg
gcccgaccce
ctttcaaaag
tagcttaggg
gcgcttgcetg
gaacgccatg
ctacgctcag
gggcctggtg
gagcggtggg
aatgaaataa
cgcggtggtg
ggaggttccg
ttactcggag
ggcggacatc
gcagaacaac
gtcgcggtgg
gtacatgttc
ggtagttgaa
gcccgaggga
aaactacttg
tgacagcaga
ctacacctac
caccgagagce
cttcagaatc
caagtacttg
agccgataca
taagaaggta
ccaggggacc
cgagaagggyg
gcaagtctac
gcaagtcagc
ttacaacgac
cttcaaccgce
cgtcagtgaa
ccgeggagtce
caaggccctg
ctattctcat
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acaaggaggt
gcgacgacct
ggcgcgagcet
ccgecggegyg
ggcgcgcectt
aggatgcacc
gccccggacce
gactgggagg
agacaacagc
accaacccca
atccgtcececceg
aacagcacga
gcgcagcgceg
ctggcaacgc
gcgetgegge
tactttttcc
aatctgcgcg
ttgctgacge
agcgtgaacc
caggcgcagg
cagaacgaca
aagatcccgg
cagagcgtag
accgcgcgcea
atggactact
aacccgcact
aacgacgggt
cgccaggagg
agtttgcata
ggcgaggacyg
gccaataacg
gaccataggg
tgggacgacg
gtcaacccgt
aactcaccaa
tcttectete
tttgtgecte
ctggctccge
gcttccctga
gatttcaccc
ggcggtgatc
accagcaagt
acagatttga
aacttttccg
caagtggggc
aatttcaagc
gaggccttce
cgcctgagcea
atgtatgaqgg
gaaagcaaga
accactaggg
gaagtcttgce
cacgacacgc
gtgcagtcgt
tggtcactgce
aactaccccg
ctcgccgtct
ttccecegaca
aacgtgccetg
cagcgagtga
ggcatagtcg
ctcgccecage

gaagatagac
gggcgtgtac
aagcgaccgc
cgaggagtcc
ggaggccgec
cgctgcgggg
ccgccataag
ccgcgatgceca
cgcaggccaa
cgcacgagaa
acgaggccgg
acgtgcagtc
agcggttcaa
agccggcgaa
tgatggtgac
agacgagccg
ggctgtgggg
ccaactcgeg
gcaactcgta
tggacgagca
ccgacagtct
cgcagtacgce
ggctgttcct
acatggaacc
tgcaccgcege
ggctceccgece
tcctgtggga
cgccgcecgag
gcttgceggg
agtacctgaa
ggatagagag
acgcgcccgce
aggactcggc
tcgcgecatcet
ggccatagcg
cteccteecte
cgcggtatat
agtacgacac
actaccaaaa
cecgccgagge
tgaagaccat
ttaaggcgcg
gtcaggataa
agaccatgac
ggcagaatgg
tgggctggga
acccggacgt
acctcctggg
atctagaagg
agaaagttga
gtgatacatt
ccattgaaaa
tgtaccgcag
ggacgctgcet
cggacctcat
tggtcggege
actcccagcect
accagatcct
ctctcacaga
ccgtcactga
cgccgegegt
aataacaccg

13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
1542¢C
15480
15540
15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920



gctggggtcet
acccecgtecg
cttccaccge
gcaactacac
cgcgcgacta
cgccecgecat
ccatgatgcg
gacgagcggc
acgtgtactg
ctcgtcectg
caaggaggag
gaaaccccge
gtttgtgcgce
cgtgttgegg
caagcgtagc
ggcgggcgag
ggacgaaagc
ggcggtgctyg
gcagatcatg
tgtggagccc
aaccgtggac
cgaggtgcaa
cgccacggct
caactacgtg
cgccagecgce
ggccceccgece
cgtgcgctac
gctctcactt
agaggcatgg
agtggcggcet
ggcatagctt
ttagactctg
cctggectecg
ccagctgaac
ctcgacgcetce
ggaaaagctc
taacggggtg
cccgcggecg
aaagcggccg
cgaggaggcc
tgtaatgaaa
aactccggtt
ccaggcccag
gaagcgeccge
gtatgtgcct
gggcgtacat
agtttgcccg
tggcceegac
ccgtggatceg
acaaccgggt
gtcccagett
ccaatcccag
aaaaagatgt
agggtctgtt
acaagacttt
tctatggagg
ctagacctac
aacctaaaga
caggtggtag
ttgaaacacc
tcaatctggt
ttgtaggtct

tactagaccc
cgtccgecgge
cgtgcgcacc
tccegecccee
tgccagacgce
gcgecgecgec
agcecgcecgcegce
cgcecgecgcee
ggtgcgcgac
atctaatgct
atgctccagg
aaaatcaagc
gagttcgctce
cccggcacgyg
tatgacgagg
ttcgcecctacg
aaccccacgc
ctgccgagec
gtgecccaagce
gaggtcaagg
attcagatcc
accgacccct
accgagcctc
ttgcatcctt
cggcgcccag
cgcgtgcgec
caccccagca
gccgcectgeg
caggcagcgg
ttctgececge
ccgttgeget
acacacctgg
cggcacggca
gggggcgect
cggacctatg
aaagaccaaa
gtggacatcg
cccacggtgg
cggcccgacyg
gtcaaggccg
cccgecacece
gtgcaggccc
aactggcaga
cgatgctatt
taccgccaga
gcacatcgcc
cgccaccgac
ccacgatgtg
cgaggacacc
gctagacatg
caaaccctac
tcagtgggaa
cacaaaaaca
actaggaact
ccagccagaa
aagggctctt
taatgagaaa
tctggatata
tggggaagaa
agacactcat
tcagcagtcc
catgtattac

agcaccatgt
cacttccgcg
accgtcgacg
tccaccgtgg
aagagccggce
cgggctetge
cgcgctgceca
gctgcggcca
tccgtcacgg
tgtgtcctcc
tcgtcgecece
gggttaaaaa
cgcggceggcyg
cggtggtgtt
tgtacggcga
ggaagcggtc
cgagcctgaa
gcggggtcaa
gcecggegegt
tgcgcccecat
ccaccgacat
ggctcccage
ccaggaggcyg
ccatcatccce
ccagcaaacg
gcgtgaccac
tcctttaatt
catccccecgte
cctgaaccgce
gctcatccec
gcaggcgtcg
tcctgtatat
cgcggecgtt
tcaattggag
ggaacaaggc
acttccagca
cgaaccaggc
tggagatgga
cggaggagac
gcatgcccac
ttgacctgcce
cccecggtgge
gcacgctgca
gagagagagg
gaacgcgcga
gggcaggacyg
acgtacttca
accacggacc
acgtactcgt
gccagcactt
tcgggcacgg
acaaaagaaa
tttggtgtagg
gacgaaaccg
cctcaagttg
aaaaaggaca
ggaggtcagg
gattttgctt
tacaaagcag
gtggtttaca
atgccaaaca
aacagcaccg
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acggaggagc
ctcecetgggg
acgtcatcga
acgcggtcat
ggcgacggat
tgcgecgege
ctgcacccac
tctctagcat
gcgtgegegt
cccgecaageg
ggagatttac
aaaggatgag
cgtaaattgg
cacgcccgge
cgacgacatc
gcgcgaagag
gcccgtgacce
gcgcgaggge
ggaggacgtg
caagcaggtg
ggatgtcgac
ctccaccgcet
aagatggggc
gacgcecgggce
ccgcecgecge
gcgccggggce
cgtgtgctgt
ccgaattacc
cgccggcegge
ataatcgccg
cagcgeccgtt
ttttagaatg
catgggcacc
cagtgtctgg
ctggaatagt
gaaggtggtg
cgtgcagcgce
agatgcaact
gatcctgcag
cacgcgcatc
tccaccacce
gaccgecegtg
cagtatcagtg
aaagaggaca
agatggccac
cctcggagta
gcctgggcaa
ggtcccageg
acaaggcgcg
actttgacat
cctacaacag
agcaaggaac
ctgccaccgg
ctgagaatgg
gagaagaaaa
ctaaaatgaa
caaagttcaa
actttgacgt
atataatttt
agccaggaac
gacccaacta
gaaatatggg
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caagaagcgc
cgcttacaag
ctcggtgagtc
cgacagcgtg
cgccaggege
cagacgcacg
ccccgcagge
gaccagaccc
gccegtgege
acgatgtcaa
ggaccacccce
gtggacgagg
aaggggcgca
gagcggtect
ctggaccagg
gagctgatct
ctgcagcagg
gagagcatgt
ctggacaccg
gcgeecgggec
aaaaaaccct
accgtctcca
gccgccagcece
taccgcggea
accgccaccce
cgctcgctcg
gatactgttg
gaggaagatc
gggccatgeg
cggccattgg
gatgtgcgaa
gaagacatca
tggaacgaga
agcgggctta
agcacggggce
gacgggctgg
gagataaaca
cttccgecege
gtggacgagc
atcgcgccge
gcgececcgetce
cgcecgegtece
ggcctgggag
ctaaagggag
cccctecgatg
cctgagcecg
caagtttagg
tctgacgctg
cttcactctg
ccgeggegte
cctggctecc
tactggagga
cggaattaat
caaaaaagac
ctggcaggaa
accatgctat
accagttaat
ccctggcgga
gtacactgaa
ttcagataac
cattggettt
tgtgctgget

tcccagcage
¢gcgggcgga
gccgacgcegce
gtggccgacg
caccggagca
ggccgecggyg
aggactcgca
aggcgcggaa
acccgtcctce
agcgcaaaat
aggcggacca
gggcagtaga
gggtgcagceg
cggtcaggag
cggcggagceg
cgctgcegcet
tgctgccccea
acccgaccat
tgaaaatgga
tgggcgtgcea
cgaccagcat
cttctaccge
ggctgatgce
cccggtacta
gccgcecgtcet
ttctgcccac
cagagagatg
ccgcecgcagg
caggcgcecctg
cacgatcccg
taaagcctct
attttgcgtc
tcggcaccag
aaaatttcgg
agttgttaag
cctecgggcat
gccgectgga
ccaaaggcga
cgccctegta
tggccacggyg
caccgaaggce
ccgeecgeeyg
tgaaaagtct
agcttaactt
atgccgcagt
ggtctggtgce
aaccccacgg
cgcttegtge
gcegtgggeg
ctggaccgeg
aagggtgccce
gtgcagcaag
ataacaaacc
atttatgcag
aatgaagcct
ggatcttttg
gaaggagaac
agtcctccag
aatgttaatc
agttcagaaa
agggacaact
ggtcaggctt

16980
17040
17100
17160
17220
17280
17340
17400
17460
17520
17580
17640
17700
17760
17820
17880
17940
18000
18060
18120
18180
18240
18300
18360
18420
18480
18540
18600
18660
18720
18780
18840
18900
18960
19020
19080
19140
19200
19260
19320
19380
19440
19500
139560
18620
138680
19740
138800
18860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640



ctcagttgaa
tgctagattc
gttacgatcc
attgcttccce
atggtaatga
accaaatctg
agagttttet
ccaacgtcaa
cceceatcecect
acaacgtcaa
tgggcaacgg
agaacctgct
acatgatcct
tcgacagcgt
tggaagccat
ccaacatgct
gcaactgggc
cccteggete
ggaccttcta
gctggcccgg
acggggaggyg
tgctctccca
gcatgtactc
actacaagga
gctacctcge
tcatcggtca
tgtggcgcat
agaacatgct
tggatgagcc
agccgcaccyg
ccaccaccta
gggctgcggg
cgacaagctg
gctcgececttce
ctcggaccge
cgcectggee
ggggceccgac
ctggcccgac
cggcatgcta
ccgcttecte
caccgectttt
catgcactgg
tgcgccgege
gggatcacca
atctgcaggg
ctctgcgegce
tacttcacac
ttgctcaggce
ggcttgtggt
ttcgggtaga
ccctcgcectga
tcetgcacge
ttctgggtca
gtcacatcca
agctggcctt
ttcttgtgeg
gtgctaaatg
caggtctgge
cgcaggcecgce
tceccaggacg
gcgggctcga
aatcccactc

cgctgtggtce
tctgggtgac
agatgtcagg
attgaatggc
tggtgctgaa
caagggcaat
gtactcgaac
gctgceccgcec
ggtggacgcec
ccccttcaac
ccgctacgtg
cctgctceceg
gcagagttcc
caacctatac
gctgcgcaac
ctaccccatc
cgcctteege
gggtttcgac
cctcaaccac
caacgaccgg
ctacaacgtg
ctacaacatc
cttcttecge
ctacaaggcc
acccaccatg
gacagccgtg
cccattctcc
ctacgccaac
caccctccte
cggcgtcatce
agcatgagcg
ccctactttt
gcctgcgcca
ggctggaacc
cggctcaagc
tcctegececeg
tccgecgecet
cgacccatgg
caatcgccac
gcgcgccact
gacaaaatga
agtatatgca
tggggagggc
gtttgggcac
cgcccageat
gcgagttgeg
tagccagcac
cgaacggggt
tacactcgca
gggccttgac
aaaacaggcc
agcagcgcgc
ccttagcctt
tctccaccac
ccacctcggt
caatcccgcet
ctttctgggt
acatcttctg
tgtcgacgceg
agaccagagg
cgatgcgttt
ccacgatcac

gacttgcaag
agaaccagat
atcattgaaa
actggaacca
gaaagtgagt
gtctacgcca
gtggccctgt
aacaccaaca
tacatcaaca
caccaccgca
ccettcecaca
ggctcctaca
ctcggcaacg
gccactttct
gacaccaacg
ccggccaagg
ggctggagtt
ccctactttg
accttcaaga
ctgctcacgc
gcccaatgcea
ggctaccagg
aacttccagc
gtcaccctge
cgcecagggge
cccteccgtea
agcaacttca
tcggcccacg
tatcttctcet
gaggccgtcet
gctccagcga
tgggcaccca
tcgtcaacac
cgcgctecgeg
agatttacag
accgctgtct
gcggactett
acggaaaccc
aggtgctgcece
ccccttactt
aacaactgcg
agttatttaa
cacgttgcgg
tggggtcteg
gtccggggeg
gtacacgggg
gctcttgtcg
catcttgcac
gtgcacgggc
aaaggccgceg
gcagctcttc
gtcatggctg
gctgggctge
gtggtccttg
gcagccgtga
gtggctgaag
ggtgaaggtc
gaagatctcg
gtagcgttcc
cagactcaga
tcegtecttg
ggcatcttcc
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acagaaacac
actttagcat
atcacggtgt
attccactta
gggagaaaga
tggagatcaa
acctgcecga
cctacgagta
tcggegeecg
atgcgggect
tccaagtgcce
cctacgagtg
acctgcgegt
tcececatgge
accagtcctt
ccaccaacgt
tcacccgget
tctactcggg
aggtctccat
cgaacgagtt
acatgaccaa
gcttccacgt
ccatgagcag
ccttccagea
agccctacce
cccagaaaaa
tgtccatggg
cgctcgacat
tcgaagtttt
acctgcgcac
acgagagctc
cgacaagcgc
ggccggecge
cacctgctac
cttcgagtac
cagcctcgag
ctgttgcatg
caccatgaac
caccctcagg
tcgctcccac
tgtatctcaa
aagtcgaagg
tactggtact
gggaaggtct
gagatcttga
ttgcagcact
ctgatctgat
agctggegtce
atcagcatca
atctgcttga
ccgctgaact
gtcagttgca
tccttcaacg
tggatcatca
tcccacaggg
atgtaacctt
agttgcatcce
gtctgctcgg
atcagcacgt
gggttgcgta
ccttccttea
tggggcatcet

221 -

cgagttatct
gtggaactct
ggaagatgaa
tcaaggtgta
cgatgcaatt
cctgcaggec
ctcctacaag
catgaacggc
ctggtcgttg
gcgctaccge
ccaaaagttc
gaacttccgc
cgacggcgce
gcacaacacc
caacgactac
gcccatctcee
caagaccaag
ctcecatecccee
catgttcgac
cgagatcaag
ggactggttc
gcccgaggge
gcaggtggtc
caataactcg
cgccaactte
gttecctctge
cgccctcacce
gaccttcgag
cgacgtggtc
gcecttetece
gcggeccatceg
ttccecggget
gagaccggag
atgttcgacc
gaggccatgc
cagtccactc
ttcttgcatg
ttgctgacgg
cgcaaccagg
cgcgcecgceca
taaacagcac
ggttctcgeg
tgggctgcca
cgctccacat
aatcgcagtt
ggaacaccat
ccttgteccag
ccaggaaggg
tcececgegee
aagcttgctg
ggttattccc
ccacgctccg
cgcgctgcecce
tecgtecegtyg
cgcaaccggt
gcaacatgcg
cgcgggecte
gcatgagctt
tcatggtate
cgttcaggac
atagaaccgg
cttecgteggg

taccagctat
gcggtggaca
cttccaaact
aagattacaa
tctagacaaa
aacctgtgga
tacacgccgg
cgcgtggtag
gaccccatgg
tccatgcetge
tttgccatca
aaggacgtca
tccgtceccget
gcttcaacct
ctctcggecg
atcccatcgce
gaaactcctt
tacctcgacg
tccteggtcea
cgcagcgtcg
ctcgtccaga
tacaaggacc
gatgagatca
ggcttcaccg
ccctacccge
gacagggtca
gacctgggtc
gtggacccca
agagtacacc
gccggcaacg
tgcgecgacct
ttctcgeccgg
gcgtgcactg
cctttgggtt
tgcgccgcag
agaccgtgca
ccttcgtgeca
gggtgcccaa
aggaactcta
tcgaacacgce
ttttatttta
ctcgtcgttg
cttgaactcg
gcgccggcete
ggggccggtyg
cagactgggg
atcctcggceg
cacgctctga
gcgctgcata
ggccttggcce
acacccggca
tcccecagegg
gttctcgcetg
cagacacttg
gcactcccag
gcccatgatg
ctcgttcatc
gtaagcatcg
catgcccttce
accgggggtc
cggctggetg
gtctaccttg

20700
20760
20820
20880
20940
21000
21060
21120
21180
21240
21300
21360
21420
21480
21540
21600
21660
21720
21780
21840
21900
21960
22020
22080
22140
22200
22260
22320
22380
22440
22500
22560
22620
22680
22740
22800
22860
22920
22980
23040
23100
23160
23220
23280
23340
23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
24000
24060
24120
24180
24240
24300
24360



gtcacatgct
tcctcectcgg
ggtggcggcyg
ggcggagtgg
tecectagggga
cacgagcaac
ccacaggatg
gagcatggct
ctcatcctce
tgtcgggect
ggcacctgcg
ctcgcecaccet
cgcaccagcg
tcectggaag
aacgctctga
ggcgacaacg
ccegcecgtcea
cacatcgagg
agcgacgaga
cgcaagctca
ttcagcgacc
ggtttcgtca
ctggggatcc
gaggcgceggce
gcagccatgg
cttcttgcta
gacctggcceg
gacttcatga
atgctgcccg
tgtcccceege
cactcggacg
aacctgtgct
gtcatcggta
ccggggttgt
gagataaagt
atcacccagg
cttctgaaaa
ggtctccecce
atgggacagc
agaggtggaa
cccgecggte
agtgaagggt
cgcgatcatc
gctcttccac
cagctaagaa
cgaacgagcc
tttttcagca
cgctcacceg
acgccgaggce
cccggaaaaa
acatgtggag
cccgcatgaa
gtcatcgaaa
tcaaccecgeg
tactacttcc
ccggceggege
gaggcagagg
acggagtgtt
tgaccttgca
tggaggagtt
cggacgagtt
tgtcccatgg

tggtctttcet
aagacccgga
aggggctecct
ccteteggece
agatggagga
ccaaaatcga
aacaggagca
acctgggagg
gggacgcect
acgagctcaa
agcccaaccce
atcacatctt
ccgacgegcet
aggtgcccaa
aagaaacagc
ccaggctggce
acctccecgcece
ccctecgatga
tgctcgegeg
tgctggececgt
ccgagaccct
ggcaggcectg
tgcacgagaa
gggactatgt
gcgtgtggea
gaaatcttaa
agatcgtgtt
gccagagcat
ccacctgcaa
cgctgtggag
tgatcgagga
ccccgeacceg
cctttgagcet
ggacttccgc
tcttcgagga
gcgcaatccet
agggtagagg
agcatgccga
caggcagagg
gaggagcagg
acggatacaa
gacggtaagc
gcctgettge
cgcggggtaa
aaagcaagta
cttgaccacc
gagtcgaggt
cagttgcttg
tctgttccac
aggcgggaat
ctatcagccc
ctggctcagt
ccagatattg
taattggccc
gcgtgacgca
ttceecggtgce
cacacagctc
ccaactagcc
gagcagctct
tgtgccecteg
cataccgaac
tgactcggcet

ggcttgcttce
gcccacccgce
ctcctgetcee
catgaaccgg
gcagccgcegt
gcaggacctg
cgagcaagac
agaggaggat
ggccgacegyg
cctetteteg
gcgtctcaac
tttcaagaac
cctcgetcetg
gatcttcgaa
agaggaagag
cgtgctcaag
caaggtcatg
aagtcaggag
ctggctceggg
ggtcctggtt
gcgcaaggtce
caagatctcc
ccgectgggg
ccgcgactgce
acagtgtctc
aaagctgtgg
cccecgagcege
gttgcaaaac
cgctttecece
ccactgctac
cgtgagcgge
ctccectggte
gcaaggtccg
gtacctgcge
ccaatcgcgt
cgcccaattg
ggtctacctg
ggaagaagca
aggacgaatg
caacagagca
cctcegeage
acgagcggca
aagactgcgg
acatcccccg
aaaggagtcg
agggagctga
cagcagcaag
taccacaaaa
aagtactgcg
tacctcatcg
caaatgggcce
gccggcccect
ttggagcagg
tccaccctgg
ctggccgaag
ccgcteegee
aacgacgagt
ggagccggga
tcggagcectce
gtctacttca
ttcgacgcag
gagctcgcecte
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ttttttggag
tgatactttc
ggcggatagce
cgcacgtect
aagcaggagc
ggcttcgaag
gcaggccagyg
gtgctgctga
agcgaaaccc
ccgegegtac
ttctatcceg
caaaagatcc
gggcccggceg
gggctcggtce
ggtcacacta
cgcagcgtcg
cgtcgcatca
cagcgececcecg
acccacgacc
accctcgagc
gaggagaccc
aacgtggagc
cagaccgtgce
gtctttctat
gaggacgata
acgggcttcg
ctgaggcaga
taccgcactt
tccgactttg
ctcttgcagce
gaggggctge
tgcaaccccc
caggagtcca
aaatttgtac
ccgcagcacg
cacgccatcc
gacccccaga
ggagccgcta
ggaggaggag
gcccgtegee
tccggccaag
gggctaccga
ggggaacatc
caacgtgttg
ccggaggagg
ggaaccggat
agctcaaagt
acgaagatca
cgctcactct
ccaccatgag
tggccgeggyg
cgatgatctc
cggcggtcac
tgtatcagga
tccgecatgac
cacaatcggg
tggtgagctc
gatcctccett
gctccggagg
accccttcte
tgagagaagc
ggttgaggca

-2

ggctgtccac
ggcgcttggt
gcgcecgaccece
gactgccgcee
aggaggagga
agccggeteg
aggagaccga
aacacctgca
ccctecagegt
cccccaaacg
tctttgcggt
ccgtetectg
cgcgcatacce
gggacgagac
gcgccecectggt
agctcaccca
tggatcagct
aggacgecccg
cccaggettt
tggaatgcat
tgcactacac
tgaccaacct
tccactctac
ttctttgcca
acctgaagga
acgagcgcac
cgctgaaagg
tcattctcga
tcccgcetgag
tggccaacta
tcgagtgceca
agctactaag
ccgctceceget
ccgaggacta
cggatctcac
aaaaatcccg
cgggcgaagt
gtggaggaga
acagaggagg
gcaccatccg
cctcctegta
tcatggaggg
gctttcgecece
cattactacc
aggaggcctg
cttccceccact
aaaaaaccgg
gctgcagcgce
taaagactaa
caaggagatt
cgccteccag
acgggtcaac
ctccacgcecce
aatccceggg
taactcaggt
tataaaaacc
ttcgatcggt
cactcccaac
catcggaacc
gggatcgcca
ggtggacggc
tctggaccac

ggggagcacg
gggcagagga
gtggcceegg
ggccattgtt
cttaaccacc
tctagaaccc
cgctgggetce
gcgccagtcce
cgaggagctg
ccagcccaac
ccccgaagcece
ccgcegcecaac
tgatatcgct
gcgcegcegygeg
agagttggaa
cttcgectac
catcatgccce
gccegtggte
ggaacagegg
gcgccgcttce
tttcagacac
ggtctcctge
cctgaaggge
cacatggcaa
gctggacaag
cgtcgcectcg
cgggctgcece
gcgatctggg
ctaccgcgag
catcgcctac
ctgcecgcetge
cgagacccag
gaaactcacg
ccacgcccac
ggcctgcegtc
ccaagagttt
gctcaacccg
tggaagaaga
aagaattgga
cgccggcagce
gatgggatcg
cccacaaagc
gccgcectacct
gtcaccttca
aggatcgcegg
ctttatgcca
tctectgeget
actctcgaag
ggcgcgcecca
cccaccecett
gactactcca
ggggtccgea
agggcaaagc
ccgactaccg
gtccagctgg
ctggtgatcc
ctgcgaccgg
caggcctacc
ctccagtttg
ggcctctacc
tacgactgaa
tgcecgeegece

24420
24480
24540
24600
24660
24720
24780
24840
24900
24960
25020
25080
25140
25200
25260
25320
25380
25440
25500
25560
25620
25680
25740
25800
25860
25920
25980
26040
26100
26160
26220
26280
26340
26400
26460
26520
26580
26640
26700
26760
26820
26880
26940
27000
27060
27120
27180
27240
27300
27360
27420
27480
277540
27600
27660
27720
27780
27840
27900
27960
28020
28080



tgcgectgett
ccaacggccce
tcaggttctt
ccgtctactg
gtgagtttaa
gagaccgtct
tatatcatct
ggtgttgaac
ctcgtecctet
cacaccttcce
tctgatacta
gttagcccat
gcggtgetag
cgtcagcagce
aagaagggca
ggcaagcagc
gtgggcgtca
tgctectgeg
gacctcctcecc
ctaatcattc
tcagcagcac
acttcctcca
ctctcagatg
ctacgcgcgg
caaaaacttc
tggggatgtc
aagcgtaaac
tcctcecatte
actagataat
aaggggaata
cttgcgtgta
agcctggaat
ttgcaaaatg
tcaggttctg
tactacaaag
atcttcgtee
aaaatataat
tcaaaatgca
tacctaccaa
ttattctata
tacatctttt
tttgaactga
accaccagcece
acagaaccct
ctcececgget
tattccacac
gcagctcact
gcggttgett
cgtgcatcag
gctcegtect
gcagcataaqg
cacagtaact
atccaaagct
agattaagtg
tgtaattcac
ccatcctaaa
tggaacaatg
tatcaatgtt
cccgegttag
tgcagggaag
gcagcggatg
ccctactgta

cgceecgggag
tgcacacgga
cacccagcaa
catctgtcca
taaaagctaa
acctcaccaa
ggttcttcga
ttcccaacaa
acaatccttt
atttggtgaa
acaaacctcg
acgaagtggt
tcgagatgga
aggagcgtge
tcttctgect
atcgcctcge
accccatagt
aaagccccga
ccatgaactg
aataaagatc
ctcggtaccc
caccttgaaa
gcaaagaggc
aatcagaata
cccecetgggg
tcacttaagg
cctgatgcac
gaggtcagag
tccattactg
ggaacggagg
agacttggag
aaaaaagatg
agtacagaaa
ggaaatgtat
aaggatgtaa
cttagcaaag
aatgcagttc
aaaaactatt
cctgtaatta
acatttacct
accttctcat
atttatgaat
catttcacag
agtattcaac
ggccttaaaa
ggtttcctgt
taagttcatg
aacgggcegge
gatagggcgyg
gcaggaatac
gcgecttgte
gcagcacagce
catggcgggg
gcgacccecte
cacctcccgg
ccagctggcece
acagtggaga
ggcacaacac
aaccatatcc
acctcgcacg
atcctcecagt
cggagtgcgce

agctgcggac
gtgcggatca
ccecttectygg
accccgaagt
actcttgcaa
ccagactgag
gaacacctca
cctttccagt
tgtagaggga
cgtcaccagc
tttcggaggt
cgggtatttg
cggccaggceco
cgccaaggag
ggtcaaacag
ctatgagctg
catcacccag
gtgcatctac
atgttgatta
acttacttga
tcctcccage
gggatgtcaa
tcegggtgga
tcececttect
tcctgteact
tgggaggggyg
ccttgcaagt
atggaaagct
gattgactgg
aattaaaaaa
atgacggcgg
acaggcgcac
aggattctaa
ctttacttgc
aaatatcttt
attattggaa
cattcatgcc
caagaactaa
tcactattgce
tcacttggca
atcttaccca
ctttatttat
tgtaaacaat
ctgccacctce
agcatcatat
cgagccaaac
tcgctgtceca
gaaggagaag
tggtgctgca
aacatggcag
ctcecgggeac
accacaatat
accacagaac
ataaacacgc
taccatataa
aaaacctgcc
gcccaggact
aggcacacgt
cagggaacaa
taactcacgt
atggtagcgce
cgagacaacc
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tcatctactt
ccgtagaggg
tcgagcggga
tgcatgagaa
tactctggac
gtaaaactca
tttgcagtct
ggactgagtt
acctaccagt
agcagcaaca
gagctaaggc
attttagggg
tccgagcecage
ctcctcgatg
gcaaagatca
ccccagcaga
cagtcgggeg
tceetgetcea
aaagcccaaa
aatctgaaag
tctggtactc
attcctggte
agatgacttc
cactccccce
taaactggcet
acttgctgta
tgcaagtgat
tgctttaaag
attattgaat
tgacgatggt
gctgacattt
cctgtggaca
acttacgttg
agttacaggt
actatttgat
ttacagaagt
aaacctgaca
aatcataagt
atttaatcag
aaaagactat
agagaacaaa
ttttacacca
tctctcagea
cctcccaaca
catgggtaac
gctcatcagt
gctgctgage
tccacgcecta
gcagcgcegeyg
tggtctcctce
agcagcgcac
tgttcaaaat
ccacgtggcc
tggacataaa
acctctgatt
cgceggetat
cgtaaccatg
gcatacactt
cccattecctg
tgtgcattgt
gggtttctgt
gagatcgtgt

-23-

tgagtttccc
caccaccgag
ccggggegcece
tttttgttgt
cttgtcgtcg
cctgcagacc
ccaacactca
acgatacaca
gccagagcgg
gctcagaaac
ttccecectte
tggtcetggg
gcatcctgea
ccatcaacat
cctacgagcet
agcagaagtt
agaccagcgg
agaccctttg
aaccaatcag
tatgtctctg
cagtccccgg
cacaattttc
aaccccgtcet
tttgtctcct
gatccaatca
gagcaacaga
aagctacagc
gcaggtaatg
acacttgtgg
gtaacaaaca
gataaaaagg
acccctgaca
acacttacaa
gaatatcatc
gagaatggaa
gatgattcta
gcttatccaa
aatgtctact
gaaactgaaa
tctgcccaac
gacaaagact
gcacgggtag
cgggtggect
cacagagtac
agacatattc
gatattaata
cacaggctgce
catgggggta
aataaactgc
agcgatgatt
cctgatctca
cccacagtge
atcataccac
cattacctct
aaacatggcg
acactgcagg
gatcatcatg
cctcaggatt
aatcagcgta
caaggtgtta
ctcaaaagga
tggtcgtagt

gaggagcacc
tctcacctgg
accacctaca
actctttgtg
tcaactcaac
acacaagacec
ctgcaacgac
tagagctaag
accttgtact
taaccttcect
tgaggagggyg
tgggtgcata
actgcgcecgtce
ccaccagtgc
cgtgtccgge
cacctgcatg
ctgcatccac
cggactccge
cccctteecce
gtgtagttgt
€gggcggega
attgtcttcc
acccctatgg
ccgatggatt
ccatcaacaa
ctggtaacct
ttgctctgge
gattaaaagt
tattaactgg
aaggagtcgg
gtgatttagt
catctccaaa
agtgtggaag
aaatgactgc
ttctattacc
ttgtatctca
aaccaagcgce
taggtgctct
atggatgtgc
agtttgatgt
aataaaatgt
tcagtttcce
taaacaggtc
acagtccttt
ttaggtgtta
aactccccgg
tgtccaactt
gagtcataat
tgccgecegec
cgcaccgccce
cttaaatcag
aaggcgctgt
aagcgcaggt
tttggcatgt
ccatccacca
gaaccgggac
ctcgtcatga
acaagctcct
aatcccacac
cattcgggca
ggtagacgat
gtcatgccaa

28140
28200
28260
28320
28380
28440
28500
28560
28620
28680
28740
28800
28860
28920
28980
29040
29100
29160
29220
29280
29340
29400
29460
29520
29580
29640
29700
29760
29820
29880
29940
30000
30060
30120
30180
30240
30300
30360
30420
30480
30540
30600
30660
30720
30780
30840
30900
30960
31020
31080
31140
31200
31260
31320
31380
31440
31500
31560
31620
31680
31740
31800



atggaacgcce
gaaatggatt
gcagatacct
cagccattce
gatgcggatt
gcatcctgat
aagcggtctce
tgctggtgga
gcttcgagca
ccatcgattt
ttccagcecctt
agttcccaca
cctgetgcete
ctgcectcag
cagctgacaa
caaaaactgc
agtgataaag
agtcactagg
tagtagagat
ctgaaggaaa
acaaaaatcg
agatcacatc
tgccttggta
gcggaggaat
ggacgggagce
agcccgctta
acccactgac
aaaaaccccg
tctcacttcce
tgceccttaca
tgtccggcca
gtttctcgtce
gcatattaac

<210>6
<211> 34742
<212> DNA

ggacgtagtc
ctcttgcgta
ttcectectge
cgcaggttcet
ccccttaaaa
ctatcatgaa
gaaggacgat
aacagacagc
gtggctctac
catcaatcat
ggattatttc
gcgcececte
caccacctgc
ctcacgtctc
ttcagagcca
atgctggaat
cgaggtagtt
accccaggaa
gagagtctga
aatcactctc
atccgtgtgg
ggactgggtt
gccattagga
gtggaaagat
aatccctcca
ccagtagaca
ccagctccct
ccaaaaaaac
tcgtatcgat
tgtaactcag
cgcctecgeg
caatcagcgt
ttttgtttac

atatttcctg
ccttgtcgta
tgtccttceg
ccagcagctce
catcagccag
gaggaggtgg
aaagtgcaag
caggtcaaaa
gcgtacatcec
caggttacac
tacaaattgt
cactttcata
agcgtgttca
agcgtcagcet
gggctaagcg
aagctctctt
tttctttaat
ccacaatgtg
aaaacagaaa
tccagcagca
ttaaagagca
agtatgcccce
atcagcacgc
tctgggeaaa
gggctatcta
gagagcacag
atttaaaggc
acacacgccce
ttcgtgactce
ccgtagggeg
gcgaccgtta
tggctecgece
tttgtggggt
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aaggagcteg
cttctgccag
ctgctgacgce
ctgtgcatct
gacattgtag
gggaagaact
tcacgcaggt
cccactctat
agcataagaa
tcattcacca
tggtgtaagt
atcaggcaga
aaacaacaag
gcaaaaagtc
tgggactggce
tgtgtcaccg
catttgagta
gtagctgaca
gcatgcacta
aagtgcccac
gcacagttag
tggaatggta
tcactctcaa
aaaaggtata
tgaaagcata
cagtacaagc
accttacact
tgggtgtttt
aacttccggg
ccatcttgee
gccegtgegte
ccaaaaccgt
atattattga

<213> Recombinant simian adenovirus serotype 25

<220>

actgttccte
cagaaagtgg
tcagtcatcc
gatgaaacaa
gccatcccaa
ggaagaacca
gacagcgttc
tttcaaggtg
tcacattaaa
tcceccaggta
ccactccgea
ccttcatatt
attcaatgag
actcaagtcc
aagcgtgagt
gtgatgcctt
atagaaaagt
gcgtgtcget
aaccagagtt
tgggtggcce
ctcctgtcett
gtcattcaag
gtgaaccaaa
tctattgeta
cagagattca
gccaacagca
gacgtaatga
tcgcgaaaac
ttcccacgtt
cacgtccaaa
gtgacgtcat
taaaattcaa
tgatg

ggtggacatt
ctcgggaaca
aactgaagta
aagtccegtce
tccagttaat
tttttattce
cccgecgetg
ctcgactgtg
ggctggacct
attctcattt
catgtggaaa
agaaacagat
gttctgccct
tcagccacta
gagtaccacc
ccaataggtg
cctctaaata
caagcatggt
gccagtctca
tctcggacat
ctcccagcaa
gccataaatc
accaccccat
gtcecttect
gccatagctc
gcgactgact
ccaaaggtct
acttccgegt
acgtcacttc
atggcttcca
ttgcatcacc
aagctcattt

31860
31920
31980
32040
32100
32160
32220
32280
32340
32400
32460
32520
32580
32640
32700
32760
32820
32880
32940
33000
33060
33120
33180
33240
33300
33360
33420
33480
33540
33600
33660
33720
33765

<223> MarepuHcKad MNOCIeOBATEILHOCT: PEKOMOMHAHTHOTO afeHOBHpyca 00e3bsHBI 25

cepoTHia, B KoTopoM nenerupopansl E1 u E3 obnactu

<400> 6

ccatcttcaa
gaatttgggg
agtgacgttt
gtgacgtcaa
caggaaatga
tgaatgagga
agggccgagt
atttccgegt
tatttaaacc
gatgcatgcg
tggcggcggce
tctttcecac
accacaacta
ttatttgtaa
atgtttcagg

taatatacct
aggaagggcg
tgatgacgtg
acgaggtgtg
ggtgtttctg
agtgaaaatc
agactttgac
acggtgtcaa
tgcgctctcece
cgttgtcaaa
ggctgctgca
ccttaaccac
gaatgcagtg
ccattataag
ttcaggggga

caaacttttt
gtgattggtc
gttgcgagga
gtttgaacac
ggcggatgca
tgagtaattt
cgattacgtg
agtccggtgt
agtcaagagg
tatgagctca
aaacagatac
gcccagatcc
aaaaaaatgc
ctgcaataaa

ggtgtgggag

tgtgcgegtt
gagggatgag
ggagccagtt
ggaaatactc
agtgaaaacg
cgcgtttatg
ggggtttcga
ttttacgtag
ccactcttga
caatgcttcc
aaaactacat
gcgttaagat
tttatttgtg
caagttaaca
gttttttaaa

_24 -

aatatgcaaa
cgaccgttag
tgcaagttct
aattttcceg
ggccatttte
gcagggagga
ttaccgtgtt
gtgtcagctg
gtgccagcga
atcaaacgag
aagaccccca
acattgatga
aaatttgtga
acaacaattg
gcaagtaaaa

tgaggcgttt
gggcggggcy
cgtgggaaaa
cgctctctga
gcgcgaaaac
gtatttgceg
tttcacctaa
atcgccaggg
gaagagttgc
ttggtgctca
ccttatatat
gtttggacaa
tgctattgcet
cattcatttt
cctctacaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900



tgtggtatgg
aatgtaattt
tgccacagct
ttgtgaccat
acttgatgta
tcttggccac
ttccgectgat
gttcctecttt
tgccgatcac
gctcgtagaa
ctctaggaaa
cttgagcggyg
agctcatcag
actcagacat
gctgctgggt
gcacctcggce
cgccgaagtt
ccacgtcctg
cgatggcgct
tcactccgat
cgccagctcc
gggcgatcat
cgcaaatcag
cggcgteggce
gcttgctagg
gggtcttgta
cggcgatccc
ggttggagca
tcatggacac
tagagttgtt
tgctctggcet
cacagatgcc
cgatcagaca
taggtgtcag
acagcactgc
agctgcaagg
tatcggcaat
gcacgccecggt
tggtgctttt
ccaccactct
gtgggaagta
tctcggtgga
ggtaattgta
agccggtgaa
gggcaatctg
agcacaggtc
cggagttgta
cgtacacaga
tattggggaa
tgccecttttce
cacaatccac
gctgcaggta
caggtgtcag
cgatgggcag
ggttgatagg
actcgcgcag
acacgtactc
agctcttgtt
cgcacacttt
tgtccagtgt
agtacacccc
cggacacgtg

ctgattatga
gactcctttg
acaacagccc
cacgatggca
ctgctcgtac
ctcgttcage
gtcgcccagg
gaagctgtce
gacgtcgcag
gttccgcetgg
gtgggctttg
cacgtatgtc
gtggtagcce
cttggtggcg
aacgtaggtc
ttccaccttg
ggaggacagc
cagctttcce
gttgaactgg
gccgttgaac
aaatgtccag
ctcatcggte
atccctggceg
cagtgtcact
atcgggecaga
gatctgecttc
tgtcagggcet
ctcggtggaa
aggcaggatc
ggagtaggcc
ggccacagat
agcgccgatg
gccggcetcectg
ctgatcggcg
cacctgattg
ggtgatgtcc
atcccggcca
gccggtcagg
cttagggccg
gtagggctga
gcagttgaag
gatgtcecege
gttgccgceceg
gtcgteggge
ccgcacttca
gttcagcttg
cagcacggag
ggcgaatctg
ccgcacgatg
cacggtgaag
ggcgteggtg
gcccacatag
gtagcttctg
atccaccagg
ggtgtgettg
gttcttgaag
gaaggtgcag
gttcttgtga
gatgaccacyg
ggtgccgaag
gtcgttgaag
gatggcgtgg

tcagttatct
agcacgggct
ttcaggcagce
atcagtccgg
ttccccagtt
cggtcgatct
tccacgtcegg
agctcgggcet
ttgccagaca
gtcacgaacc
ccgtegtgge
acgtgcagaa
ttgcecgcaaa
gccagattgg
tgcagggact
tccagtctgce
tgcttgacca
agggcgcttg
ttggcgatca
cggtaggcca
ccgcttgtga
agcagtggtg
gcaatgtcgce
ttgttgaaca
atctggctga
acttgggcga
ctattcagct
tcgccgeaga
tctgtggtca
acgctgttct
ctggccecgtce
gggatgtcge
gtctgaaaca
tgaatggcca
ctggtgttgg
aggatttcca
aactgctgga
ccgttgaagt
cacactgtgg
tagcccacge
ccttccacge
tcgaagggcet
actttggagt
agcttgtagt
tctceecegga
gtaggggaca
tagtcggceca
gtggcattga
gattcggtgg
gacttcaggg
atggtgcegt
taagcggegg
tgcagggcca
ggttccagag
ctgtagatct
ttgcectget
ttgttggege
tagtagacgc
ttggtggegt
atccagcctc
ggcagcacgg
aaccaggtca
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agactcgagc
cagaatcgtc
tacagcagct
cgataaagcc
cttgcaggtc
ctttctggat
ggcttgtgtg
gcagagggtc
cgaaggtgtt
aatgggtgcec
agatggctgg
acaccacgcce
agtccactct
cagaggctct
gcagccttcc
tcaggatgtc
gggtgttcag
ctgtgctgcet
gcttctggtt
tctgcatage
ttgtgccggce
gcagcactgt
ccagacaatc
gcaggtcctc
aattgaagcc
acacctcttg
gggtgcagaa
tgtacatggt
cgctgatggt
cggcgcccag
tggggctgtt
actcgtagcet
cattgctgcec
cgggcacttc
tgccaggggt
gtgtctgggg
atggcaggaa
tgaagttcac
caggggcatg
catttgtggg
cgttacaagg
tcagattgga
ccaggttgtt
tgtagtcggce
tcacgaagct
cgccgtagceca
cgcaattgct
acacctcgcece
gctgcacccg
tgcactttgt
tctegttgta
caccagctgt
gcagtgtctg
cagagaagcc
tgaagtagcec
tgccttcecag
tgctgtacac
ccaggaaggg
tgttcacgat
tgatgatgtt
ggttgtcgaa
cgttgctgaa

-5 -

ggccgcgata
ctcgtcgaac
ggtcatgcaa
cagccagatg
gatcaggctc
gttcacgacg
gttcttaaag
gtacacggta
gtcggtggtg
gttggacacg
agcggtggtg
gtgaggggca
cttgctctgg
aatctcggcg
ggtgatcagt
gttcagcaca
tgcctgggceca
caggctgtcc
ctcgtacagc
aaaggggatc
cagcagggca
cagtccgtta
gccatactgc
gatgaagctc
gccgaagtcce
ggtgttcttg
gctgcegtac
gcagtccacg
gaagttggtg
agacattgtg
tgtctgtgte
attgttcacg
ggtggagtac
ggtacagttc
gatcacagac
atctcgtacg
cttettgttyg
gcatttgttc
cagcagttcg
ctgaaagccg
ggtgctgccg
cttccggaac
gctgttccag
gatcttgcct
gtcggegtac
cttgaaggtg
gatccgcectte
gaaggggcac
gaagttgctg
ctcgctcaga
cttcagcagg
ccatccgctg
aaaccgggtg
ctgaggcaga
gtcgatgttc
gtccatcagg
ccggaactcg
gtcgttgcag
cagcaggctc
ggacttctcg
tctcttggtg
gaaaggcagg

tcttatgtgt
ttgcagcagc
cacagcatga
taccagggcc
tcgttcagat
ctggcattga
tacttatcca
ttgttcacaa
atgatctggg
aacacgcctt
aaattcttcet
gactgaggga
cccagcacac
gctctgatca
ctgtcgatct
gagctgatgg
ttctggttga
tggatcttgce
acattctggg
tgcagagcgg
gatgtgtact
aacttctggg
ttgatgaagce
cgcttgctgg
ttgataggag
tcctgttcceca
tgcagcagca
ctggtcttgg
gggatagcga
taggcaatga
tggtagcetgg
tgctcggctc
acccgccatg
acgtcctggt
actccgecga
gcgtctgtgg
ctctctgtca
ttcacgagat
aagctcagca
taggactgca
gcctgataga
agccggtaca
gcaatcacac
gtctgtccag
acgtttgtga
ctgaagctgg
cggttccagg
agattggtga
gtctggtaga
ggatccagag
aaggttctag
ctgctatcge
atgttgatgc
tcccgcacga
ttgaacacga
aaaggctggg
cttteccatcece
aactggaact
tgggtcttge
gtgctggcaa
ccattggtgce
aacaggtcct

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620



gggtagagtg
agctgttggt
agactagtgg
ggttcactaa
gcgtcaatgg
acaaactccce
atccacgcec
cgtagatgta
cgggccattt
gtactgccaa
ctattggcegt
gcggtcagcce
tatgaactaa
aaattattca
tcggttacgce
tgtgtacacc
aataactgaa
gagggagggg
cagaatgtga
ctgacctatg
tctgeegceca
gccaactcga
atggcccage
ctgcaggagce
taaataaacg
gcgegeggta
ggacccggta
ggaggtagct
agcaggggcyg
gcagcccttt
agatgaggtg
tggggttcat
catgcaactt
tttccatgca
cgtttcgggg
taatgaattt
cgtagttccc
ccacctgcgg
gcaagttccg
ccggcectgcag
cctegttcat
ctccececcag
cggccatggyg
tgatgtgctc
gcgggagtag
tcgcagcgtce
gcttgcgagg
ctgcgegteg
gcctttggeg
gagggcgtag
gtgggcgcag
aaccagttte
tccecegetgg
ctcgageggt
ccgggtcecag
cgggtccace
gattggcttg
tgcgggtccece
gggtaggtat
aaacgaggag
catctggtca
ggcgttggag

cagcacgctg
gtaggctgga
caataacaca
accagctctg
ggcggagttg
attgacgtca
attgatgtac
ctgccaagta
accgtcattg
gtgggcagtt
tactatggga
aggcgggeca
tgaccccegta
gatttcactt
ccaaatttac
ggcgcegcetga
atctgtgcett
tattcagccc
tgggatccac
caaccctgag
gcgecgtgeg
gttccaccaa
tcgaggectt
agacgcgggc
gagacggttg
ggccctggac
gaggtgggct
ccattgcagg
cagggcatgg
ggtgtaggtg
catcttggcee
gttgtgcagg
ggaagggaag
ctcatccatg
gtcggacaca
g99gcggagg
ctcacagatc
ggcgataaag
gagcagctygg
gtggtagttg
catctcgcege
ggataggagc
cattttggag
tacggcatct
ggcaccagac
cgcgtcaggy
gtgcgcttca
gccaggtage
cggagcttac
agcttggggg
acggtctcge
ccgcegttet
gtgacaaaga
gtgcegeggt
gccagcacga
ttttccaggg
taagtgtagg
tgctcgtcct
tccectetcega
gatttgatat
gaaaagacga
aggagcttgg

gatctgaaca
ggcagctggg
aggaacacaa
cttatataga
ttacgacatt
atggggtgga
tgccaaaacc
ggaaagtccc
acgtcaatag
taccgtaaat
acatacgtca
tttaccgtaa
attgattact
cctcttattce
tacaacatcc
gtagtgttct
ttctgtgtgt
ttatctgacg
ggtggacgge
ctcttcgtcg
cggaatggcce
taatcccegcece
gacccagcgce
cgcggttgece
ttgattttaa
caccggtctc
tggatgttga
gcctegtget
tgttgcacaa
tttacaaatc
tggatcttga
accaccagca
gcgtgaaaga
atgatggcga
tcatagttgt
gtgcecggact
tgcatctcecce
aacacggttt
gacttgccge
agggagagac
acgtgcatgt
tcctggageg
agggtttgtt
cgatccagca
gatgggcgtc
tggtctccgt
ggctcatccg
aattgaccat
ctttggaagt
cgaggaagac
actccacgag
ttttgatgcg
ggctgtcecgt
cctcctcegta
aggaggccac
tatgcaaaca
ccacgtgacc
cactgtcttc
aggcgggceat
tgacggtgcece
tctttttgtt
cgatggagcg

037291

ccttgtcggg
ttcttgtggt
acatggtacc
cctcecaccg
ttggaaagtc
gacttggaaa
gcatcaccat
ataaggtcat
ggggcgtact
actccaccca
ttattgacgt
gttatgtaac
attacagtat
agttttcccg
gcctaaaacc
9999cgg9g9g9g
tgcagcagca
gggecgtctcec
cggceegtge
ttggacgcag
atgggcgcecg
agcctgaacg
ctgggcgagce
acggtgaaat
cacagagtct
gatcattgag
ggtacatggg
cgggggtggt
tatctttgag
tgttgagctg
gattggcgat
cggtgtatcc
atttggcgac
tgggceccgtg
ggtcctgggt
gggggacaaa
aggctttgag
¢cggggcggg
agccggtggg
agctgceccgtce
tctecgegeac
aggcgaagtt
gcaagagttce
gacctcctceg
cagcgcagcc
cacggtgaag
gctggtcgaa
gagttcgtag
ctgcccgcecag
ggactcgggg
ccaggtgagg
tttcttacct
gtccecegtag
gaggaacccc
gtgggacggy
catgtcccce
gggggtcceg
cggatcgctg
gacctcggca
ggcggagatg
gtcgagcttyg
catggtctgg

-26-

gtagtacacg
caggttcaca
agatctctag
tacacgccta
ccgttgattt
tccecgtgag
ggtaatagcg
gtactgggca
tggcatatga
ttgacgtcaa
caatgggcgg
gcggaactce
tacgcgctat
cgaaaatggc
gcgcgaaaat
aggacctgca
tgagcggaag
cctectggge
agcccgcecgaa
ctgccgecge
gctactacgg
aggagaagct
tgacccagca
ccaaataaaa
gaatctttat
cacccggtgg
catgagcccg
gttgtaaatc
gaggagactg
ggagggatgce
gttaccgcce
ggtgcacttg
gcetttgtge
ggcggeggece
gaggtcatca
ggtaccctcg
ctcggagggyg
ggagatgagc
gccgtagatg
ctcceggagg
cagttccgce
tttcagegge
caggcggtcce
tttcgcgggt
agggtccggt
gggtgcgege
aaccgctccce
ttgagcgeet
gcgggacaga
gcgtaggegt
tcgggetggt
ttggtctcca
accgacttta
gcccactceg
tagcggtcgt
tcgtccacat
gccggggggyg
tccaggagcg
ctcaggttgt
cctttcaaga
gtggcgaagg
tttttttcet

cctctggtaa
cactgactag
cggatctgac
ccgcecccattt
tggtgccaaa
tcaaaccgcet
atgactaata
taatgccagg
tacacttgat
tggaaagtcce
gggtcgttgg
atatatgggce
gagtaacaca
caaatcttac
tgtcacttce
tgagggccag
cggcteccttt
gggagtgegt
ctcttcaacc
agctgctgca
cactctggtg
gttgctgctg
ggtggctcag
aatgaatcaa
ttgatttttc
atcttttcca
tceegggggt
acccagtcat
atggccacgg
atgcgggggg
agatcccgece
gggaatttat
ccgeccaggt
tgggcaaaga
taggccattt
atccecggggg
gggatcatgt
tgggccgaaa
accccgatga
aggggggcca
aggaggcgct
ttgagtccgt
cagagctcgg
tgggacggct
cctteccaggg
cgggctgggce
gatcggegece
cggccgegtg
ggagggactt
ccgecgecgea
cggggtcaaa
tgagctcgtg
tgggecggte
agacgaaagc
tgtccaccag
ccaggaaggt
tataaaaggg
ccagctgttg
cagtttctag
gcecectegte
agcecgtagag
tgtcggegeg

4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
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
8340



ctccttggeg
gacggtggtc
gaggtccaca
gceccttgege
atcgatggtg
atcgtccagg
cgtgccccecag
gtagagggge
ggcgcgeacy
gcgactggge
gatggtgggce
gaagtgggcg
agcgcagtag
cagctcgegg
gtcctgatct
gcagccctte
gagggcgaaa
gcagccccecce
agcgaaagta
gcggaaaggt
gtcgaagccg
gacgtggggc
ctgctcgage
cacggccagg
tttttcgggg
ctggagggcg
cagcatgaag
gtaggtgagg
ctgccaccaa
cgaacactcg
cacgtgctge
tcgtggegece
ctcgatggtg
gggtcggaga
cggagtcagg
gcgcgggagg
ttgcagggtc
gggcgacggg
ggcaggggcyg
ggtaggttet
tcctggatet
agttcgacag
tcgcccgagt
aggtctccge
agctgegaga
tcgggatcgce
accgcgtagt
acgaagaaat
aaacgttcca
gagacggtca
cgctcgaagg
tctacttcct
acgggcagac
gtgacggcge
tggccggggg
cccgtaggga
tgaacgaagg
gggtcatgtt
gttctgagac
cgcagacggt
tcctgcatga
agcccgaage

gcgatgttga
agctcgtcgg
ctggtggcca
gagcagaagg
aagatgccgg
gcagcttgce
ggcatgggat
tcectegagga
tagtcataca
ttttecggege
ctttggaaga
taggagtctt
tcgagggtct
ttgagaagga
gcacggtaag
tccacgggga
gtgtccctga
tgctcccaga
acatcgttga
tggggcacct
ttgatgttgt
agtttcttga
gcccagtcgg
gcggtttgea
gtgacgcagt
agatcgaggg
gggacgagct
aagagccttt
ttggaggaat
tgcttgtgtt
acgagctgta
tgcatctcegt
gtcatgctga
gcgaggacga
tcagtgggca
tccagatggt
ccgtgcccect
ggcggtgect
gctcggggcece
ggtactgcgc
gacgcctctg
aatcaatctc
tgtcctggta
ggceggegeg
aggcgttcat
cggcgcgceat
tgcagaggceg
acatgatcca
tggcctcegta
actcctceccte
ccececcgggag
cctcaggcgyg
ggtcgatgaa
gececegtecte
ggtcccegtt
ctccgegeaa
cttcgagcca
ggttgggagc
ggcggatggt
cggccatgece
gcecgcetcecac
cgegetgggyg

gctgcacgta
gcacgattct
cctcgcecegeg
ggggcagggg
gcaggaggtc
attcgcgcac
gggtaagcgc
tgccgatgta
gctcgtgcga
ggtagacgat
tgttgaagtg
gcagcttggce
cctggatgat
actcttcgeg
agcctagcat
gggcgtagge
ccatgacctt
gctggaagtc
agaggatctt
cggccecggtt
ggcccacgat
gctecctegta
cgagatgggg
gacggtcccg
agaaggtgeg
cgagctcgac
gcttgccgaa
cggtgcgagg
ggctgttgat
tatacaagcg
cctgagttcce
gctgtactac
cgagcccgcg
gggcegcegeag
gcggcggege
acttgatctc
ggggtgtgac
cttccatggt
cggaggcagg
ccggagaaga
ggtgaaggcc
ggtatcgttg
ggcgatctceg
ctccacggtg
gcccgecteg
gaccacctgg
ctggtagagg
gcggcggage
aaagtccacg
cagaagacgg
ttcctcecact
cagtggtgge
gcgctcgatg
gcggggcecge
gggcagggag
ggacctgagce
gtcgcagtcg
ggggcgggcg
ggcgaggagce
ccaggcgtgg
gggcacctcc
ctggacgagc
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ctcgegegec
gacctgccag
caggggctca
gtccagcatg
ggggtcaaag
ggccagegceg
ggaggcgtac
ggtggggtag
g9g99g9cgagyg
ctggcggaaa
ggcgtgggge
gacgagctcg
gtcatacttg
gtccttccag
gtagaactgg
ctgggcggcee
gaggaactgg
cgtgegcttce
gcecgegegyg
gttgatgacc
gtagagttcc
ggtgagctcg
gttggcgegg
gtactgacgg
ggggtccccyg
gagccggteg
ggaccccatc
atgcgagecg
gtgatggaag
gccacagtge
tttgacgagg
gtcgtggtgg
cgggaggcag
gccggagetg
gcggttgact
caccgcgceca
caccgteccec
tagaagcggce
ggcggcaggg
ctggcgtgag
acgggacccg
acggcggcect
gtcatgaact
gccgecgaggt
ttccagacgce
gcgaggttga
tagttgagceg
ggcatctcge
gcgaagttga
atgagctcgg
tcectettett
99999a9999
gtctcgecege
agcgtgaaga
agggcgctga
gtctcgagat
caaggtaggc
atgctgctgg
accaggtctt
tcctgacace
tcctegeceg
gccaggtegg
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acgcacttcc
ccccgattat
ttagtccagc
acctcgtcgg
tagctgatgg
cgctcgtagg
atgccgcaga
cagcgcccce
agcccecgggce
atggcatgcg
agtccgaccecg
gcggtgacta
agctgtccct
tactcttcga
ttgacggcct
ttgcgcaggg
tgcttgaagt
ttgtaggcgg
ggcataaagt
tgggcggcega
acgaatcgcg
tcggggtege
aggaaggaag
aactgctgece
tgccagcgat
tcceeggaga
caggtgtagg
atggggaaga
tagaaatgcc
tcgcaacgct
aatttcagtg
tcggcectgge
gtccagacct
tccagggtcce
tgcaggagtt
ttggtggega
cgtttcttcet
ggcgaggacg
gcacgtcggce
cgacgacgcg
tgagtttgaa
gccgcaggat
gctcgatcte
cgttggagat
ggctgtagac
gctccacgtg
tggtggcgat
tgacgtcgcce
aaaactggga
cgatggtggce
cctcectceccac
gcctgegtceg
gccggegteg
cgccgeecgeg
cgatgcatct
ccacgggatc
tgagcacggt
tgatgaagtt
tgggccegge
tggccaggte
cgcggeegtyg
cgacgacgcg

attcggggaa
gcagggtgat
agaggcgtece
gggggtcggce
aagtggccag
gactgagggg
tgtcgtagac
cgcggatgcet
ccaggttggt
agttggagga
agtcgcggat
ggacgtccag
tttgtttcca
gggggaaccc
tgtaggcgca
aggtgtgcgt
cgatatcgtc
ggttgggcaa
tgcgagtgat
gcacgatctc
gacggccctt
tgagcccgtg
tccagagatc
cgacggccat
cccatttgag
gtttcatgac
tttccacatc
actggatctc
gacggcgege
gcacgggatg
ggaagtggag
cctcttcectgce
cggcgegage
tgagacgctg
tttccaggge
cgtcgatgge
tgggeggetyg
cgcgccgggc
gccgcegegeg
acggttgacg
cctgaaagag
ctcttgcacg
ctcctettga
gcggcccatg
cacgacgccec
gcgcgtgaag
gtgctcggtyg
cagcgcctec
gttgcgegece
gcgcacctcg
taacatctct
ccggeggege
catggtctceg
catctccagg
tatcaattgce
tgaaaaccgc
ttcttctggce
gaaataggcg
ttgctggatg
cttgtagtag
catgcgegtg
ctecggegagg

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
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
11700
11760
11820
11880
11940
12000
120¢0



atggcttgcet
taggctccgg
tggceccggac
tagtcgttgce
cggtagagcg
cggtggtage
cgcgggaact
ggcacggtct
agcggtcagce
taccccggtt
gtctcgaccce
tttttggagg
ccgtagtctg
cggattccge
cgacttctec
cccgtactge
ccggegette
agcggggctg
cgcctggggg
gaggcctacg
atgcgcgcgg
gtgctgaggg
cacgtggccg
ttccaaaaat
ggcctgatge
ctgacggcgce
gcgctgctga
cagagcatcg
ttctcggtge
cccatagaca
accctgagcg
agcaggegge
ggggccggga
agcecgecggg
gacgaggagg
aacaacagcc
ttaactcctce
accccgaagce
tggtgccctc
tggagaacaa
gcgtggceccg
tgcgcecgagge
tggcgctgaa
acaccaactt
accagtccgg
tgagccaggc
gcgcgacggt
ccttcacgga
accgcgaggce
tgagcecgcege
tgaccaaccg
tcctgcgtta
gcgccgcget
cgttcatcaa
tcaccaacgc
acgacatgcc
ccccccgacce
cgtcctegge
ctttccecgag
cgcgececgeg
gggagaagaa
agacgtatgce

ggatctgggt
tgttgatggt
gcacgagctc
aggtgcgcac
gccatcgcete
cgtagatgta
cgcggacgcg
ggccegtgag
ggctcgactc
cgaatctcga
aagcctgcac
ccggatgaga
gagaagaatc
ggctaacgag
agttacggag
ggcagatgcg
tgcecccegece
gacagagtta
cgtcgtegcec
tgcccaagca
cceggttceca
acgaggattt
cggccaacct
ccttcaacaa
acctgtggga
agctgttcct
atatcaccga
tggtgcagga
tgagtttggg
aggaggtgaa
acgatctggg
gcgagctgag
ccgaggggga
ccttggaggc
gcgagtacct
acctcctgat
ggacgattgg
ctttagacag
gcgctccaac
ggccatccge
ctacaacagc
cgtggcccag
cgccttecte
catcagcgcece
gccggactac
tttcaagaac
gtcgagcctg
cagcggcagc
catcggccag
cctgggccag
gtcgcagaag
cgtgcagcag
cgacatgacc
taaactgatg
catcctgaat
cgaccccaat
gggtgctaac
gctgtcecgge
cttgcecette
cttgctgggce
cttccccaat
gcaggagcac

gagggtggtce
gtaggagcag
gtggtacttg
caggtactgg
ggtggcgggg
cctggacatc
gttccagatg
gcgcgcgcag
cgtggccetgg
atcaggctgg
caaccctcea
ctagtaagcg
gccagggttyg
ggcgtggetg
cgagcccecte
cceccaccac
ccagcagcaa
tgatcaccag
ggagcggeac
gaacctgttc
¢gcggggcygyg
cgaggcggac
ggtcacggcg
ccacgtgegce
cctgectggag
ggtggtgcag
gcccgaggge
gcgcgggetyg
caagtactac
gatcgacggg
ggtgtaccge
cgaccaggag
gagctacttt
ggcggcagga
ggaagactga
cccgegatge
acccaggcca
cagccccagg
cccacgcacg
ggcgacgagg
accaacgtgc
cgcgagcggt
agcacccagce
ctgcgeectga
ttcttccaga
ttgcagggcce
ctgacgccga
atcaaccgca
gcgcacgtgg
gacgacccgg
atcccgeccce
agcgtgggec
gcgcgcaaca
gactacttgc
ccccactgge
gacgggttce
gagcgeccect
cgcgagggtg
tcgctgaaca
gaagaggagt
aacgggatag
agggacgatec
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tggaagtcat
ttggccatga
aggcgcgagt
tagccgatga
gcgccgggcyg
caggtgatgc
ttgcgcagcyg
tcgtggatge
aggctaagcg
agccgcagct
ggatacggag
cggaaagcgg
cgttgeggtg
cccegtegtt
ttttgttttg
cctccaccge
cttccagcca
ctggecttgg
ccgecgegtge
agagacagga
gagctgcegge
gagctgacgg
tacgagcaga
accctgatcg
gccategtge
catagtcggg
cgctggctcce
ccgctgtceeg
gctaggaaga
ttttacatgce
aacgacagga
ctgatgcata
gacatgggcg
ccctacgtag
tggcgcgacce
gggcggceget
tgcaacgcat
ccaaccggct
agaaggtcct
ccggectggt
agaccaacct
tccaccgega
ccgceccaacgt
tggtgaccga
ccagtcgcca
tgtggggegt
actcgcgect
actcgtacct
acgagcagac
gcaacctgga
agtacgcgct
tgttcctgat
tggagcccag
atcgggcgge
tcecegeecgece
tgtgggacga
tgtggaagaa
ctgccgeggce
gtatccgcag
acttgaatga
aaagcctggt
ccegggegte
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caaagtcgac
cggaccagtt
aggcgcgegt
ggaagtgcgg
cgaggtcctce
cggcggeggt
gcaggaagta
tctatacggg
aacgggttgg
aacgtggtat
gcgggtegtt
ccgaccgecga
tgcceceggtt
tccaagaccc
tttgtttttg
aacaacagcc
cgaccgecge
aagagggcga
agatgaaaag
gcggcgagga
gcggectgga
ggatcagccce
ccgtgaagga
cgcgcgagga
agaaccccac
acaacgaagc
tggacctggt
agaagctggc
tctacaagac
gcatgaccct
tgcaccgtge
gtctgcagcg
cggacctgea
aagaggtgga
gtatttttgce
gcagagccag
catggcgctg
ctcggccatc
ggccatcgtg
gtacaacgcg
ggaccgcatg
gtccaacctg
gcceccgggge
ggtgcccceag
gggcttgcag
gcaggccccg
gctgctgcetg
gggctacctg
ctaccaggag
agccaccctg
cagcaccgag
gcaggagygyg
catgtacgcc
cgccatgaac
ggggttctac
tgtggacage
ggaaggcagce
ggtgcccgag
cagcgagctg
ctcgctgttg
ggacaagatg
gcagggggcec

gaagcggtgg
gacggtctgg
gtcgaagatg
cggcggetgg
gagcatggtg
ggtggaggceg
gttcatggtg
caaaaacgaa
gctgcgegtg
tggcactccce
ttgcaacttt
tggctcgcectg
cgaggccggce
catagccagc
ccagatgcat
ccctceccacag
ggccgeegtyg
ggggctggeg
ggacgctcge
gcccgaggag
ccgaaagagg
cgcgcgcegeg
ggagagcaac
ggtgaccctg
cagcaagccg
gttcagggag
gaacattctg
ggccatcaac
ccegtacgtg
gaaagtgctg
ggtgagcgcce
ggccctgacc
ctggcagccce
cgatgaggtg
tagatgcaac
ccgtcececggea
acgacccgca
ctggaggccg
aacgcgctgg
ctgctggage
gtgaccgacg
ggatccatgg
caggaggact
agcgaggtgt
accgtgaacc
gtcggggacc
ctggtggceec
attaacctgt
atcacccacg
aactttttgce
gaggagcgcea
gccaccccca
agcaaccgcce
tctgactatt
acgggcgagt
agcgtgttct
gaccgacgec
gccgccagtce
ggcaggatca
agacccgagc
agccgctgga
acgagecggg

12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540
15600
15660
15720
15780



gcagcgecge
aggactccgce
acctgecgcce
aaggccatgg
gaggcgtgcyg
ggcggcggcg
gcctacggag
ccggttgtac
ccacagcaac
cacccagacc
gcacaccaac
gatggtctcc
ggatgagctg
catgaccatc
gaacggggtg
ctgggacccc
cgatattgtc
gctgggcatt
ggaggggggc
tgcagcagcet
ttttgcaagce
cattcagccg
aaacaccgcc
gcgctectgg
gtcgectgceccece
ctacccggtg
ggccgtctac
ccccgagaac
cgttcctgcet
gcgegtgacce
catagtcgcg
cagtaataac
acgctccacg
caagggccgc
cgcgcgcaac
cgtggtggcg
gcggcaccgg
cacgggacgc
caggacccgg
gcggcgaggyg
cacccgcccce
aggaggatgt
tacggccctg
gacaaaaagqg
cceccggcegge
accgtggtct
gtgtacgggg
ggcaagcgca
aaccccacgc
cgcecgggggt
aagcgccaga
gaggtcaagg
atcaagattc
agcaccatgg
cgcaagtacg
cccacgceccgg
aagaccacca
gtgcggagag
ccgageatcg
ttegegttec
acgggatgcg
gcttcctgece

ccgtaaacgc
cgacgacagc
ccgtatcggg
cgaccagcgt
tacccggagg
gcgatgcagce
gggcggaaca
ctggtggaca
ttccectgacca
atcaactttg
atgcccaacg
cgcaagaccc
aagtatgaat
gacctgatga
ctggagagcg
gtgaccgagc
ttgctgcccg
cgcaagaggc
aacatcccceg
gaagcaactg
gccgcagceag
gtggagaagg
taccgcagct
acgctgctca
gacatgatgce
gtgggcgeeg
tcgecagcecage
cagatcctcg
ctcacagatc
gttactgacg
ccgegegtec
accggttggg
caacaccccg
gtgcggtegce
tacaccccceg
gacgcgcgcec
agcacccccg
agggccatgce
agacgcgcgg
aacgtgtact
cctcgcactt
ccaagcgcaa
cggtggtgaa
aagaagaaag
gcgtgcagtg
tcacgccecgg
atgatgatat
gccgttccge
cgagcctcaa
tcaagcgcga
agctggaaga
tgcggcccat
ccacggagcc
aggtgcagac
gcgceggcecag
gctaccgcgg
ctcgcecgeeg
tgtaccgccg
ccatttaaac
cattacgggc
tcgccaccac
cgcgctgatce

cggtggcacg
agcgtgttgg
cgcatgatgt
gcgttegttt
gtcctectee
cccegcectgga
gcattcgtta
acaagtcggce
ccgtggtgcea
acgagcgcetce
tgaacgagtt
ccaatggggt
gggtggaatt
acaacgccat
acatcggcgt
tggtcatgcc
gctgeggggt
agcccttcca
cgctcctgga
cagccgtagce
tggcagcgge
atagcaagaa
ggtacctagc
ccacctcgga
aagacccggt
agctcctgee
tgcgegectt
tccgeccegece
acgggaccct
ccagacgccg
tctcgagceeg
gcctgecgege
tgcgegtgceg
gcaccaccgt
ccgccgegece
ggtacgcccg
ccatgecgege
tcagggcgge
ccacggcggce
gggtgcgcega
gaagatgttc
attcaaggaa
ggaggaaaga
tgatgtggac
gcgcegggcegg
cgagcgcetcec
tctggagcag
accgaaggaa
gcccgtgacce
gggcgaggat
cgtgctggag
caagcaggtg
catggaaacg
ggatccctgg
cctgctgatg
cacgcgcecttce
cecgtegecge
cggccgcgca
tttcgccage
taccgaggaa
caccggeggce
cccatcateg
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acaggcagcg
acttgggtgg
aagagaaacc
cttctetgtt
ctcgtacgag
ggctccttac
ctcggagcetg
ggacatcgcc
gaacaatgac
gcggtggggce
catgtacagce
gacagtgaca
tgagctgccce
catcgacaat
gaagttcgac
cggggtgtac
ggacttcacc
ggaaggcttc
tgtcgacgece
taccgcctct
cgaggcggct
caggagctac
ctacaactat
cgtcacctgce
caccttcege
cgtctactcc
cacctcgett
cgcgceccecacc
gccgctgege
cacctgccece
caccttctaa
gcccagcaag
cgggcacttc
cgacgacgtg
cgtctccacc
cgccaagagc
ggcgcgagcec
cagacgcgcg
ggcagcggcc
cgccgecacce
acttcgcgat
gagatgctcc
aagcccegcea
ggattggtgg
aaggtgcaac
ggcaccgctt
gcggceegage
gaggcggtgt
ttgcagcagg
ctgtacccca
accatgaagg
gccccgggcec
cagaccgagc
atgccategg
cccaactacg
taccgcggtce
accgccgctg
cctctgaccce
tttgcagatc
gaaaaccgcg
ggcgcgcecat
ccgeggegat
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gggacagatg
gagtggtaac
gaaaataaat
gttgttgtat
agcgtgatgce
gtgccccecge
gcacccttgt
tcgctgaact
ttcaccccca
ggccagctga
aacaagttca
gaggattatg
gaaggcaact
tacttggcgg
actaggaact
accaacgagg
gagagccgcc
cagatcatgt
tatgagaaaa
accgaggtca
gaaaccgaaa
aacgtactac
ggcgaccccg
ggcgtggagce
tccacgegte
aagagcttct
acgcacgtct
attaccaccg
agcagtatcc
tacgtctaca
atgtccattc
atgtacggag
cgcgctcect
atcgaccagg
gtggacgccg
cggcggcegge
ttgctgcgeca
gcttcaggeg
atcgccagca
ggtgtgcgceg
gttgatgtgt
aggtcatcgce
aaatcaagcg
agtttgtgeg
cggtgctgag
ccaagcgctc
gcctgggcga
ccatcceget
tgctgccgac
ccatgcagcet
tggacccgga
tgggcgtgca
ccatgatcaa
ctcctagteg
cgctgcatcc
ataccagcag
caaccacccece
tgccgcgcege
aatggccctc
ccgtagaagg
cagcaagcgg
cggggcgate

tgggacgatg
ccgttcegete
gatactcacc
ctagtatgat
agcaggcgat
ggtacctggce
acgataccac
accagaacga
cggaggccag
aaaccatcat
aggcgcgggat
atggtagtca
tctcggtgac
tggggcggcea

tcaggctggg
ctttccatcc

tcagcaacct
acgaggatct
gcaaggagga
ggggcgataa
gtaagatagt
cggacaagat
agaagggcgt
aagtctactg
aagttagcaa
tcaacgagca
tcaaccgctt
tcagtgaaaa
ggggagtcca

aggccctggg
tcatctegee

gcgctcgceca
ggggcgccect
tggtggccga
tcatcgacag
gcatcgcccg
gggccaggceg
ccagcgccgg
tgtcccgecc
tgccegtgeg
cccagcggceg
gcctgagatc
ggtcaaaaag
cgagttecgec
acccggcacc
ctacgacgag
gtttgcttac
ggaccacggce
cgcggcgccg
gatggtgccc
cgtgcagccc
gaccgtggac
gcccagcacc
aagaccccgg
ttccatcatc
ccgccgecge
tgccgecectg
gcgctaccac
acatgccgee
ctggcgggga

ttggggggag
ccecggeattg

15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
17520
17580
17640
17700
17760
17820
17880
17940
18000
18060
18120
18180
18240
18300
18360
18420
18480
18540
18600
18660
18720
18780
18840
18900
18960
19020
19080
19140
19200
19260
19320
19380
19440
19500



ctteegtgge
aaacccatgg
atcaattttt
gacatcggca
cttaagaatt
gggcaggcge
ctcgeetcgg
aacagccgcec
gagctgcctc
ctgctgacgc
accacgcggce
ctggacttgce
gtggccgtgg
actctgaaca
acctaccgta
tgtccaccag
gatgctgcce
tcegggtetg
taggaacccc
gctgcgettce
gctggcegtg
cgtgctggat
ccccaaggga
agaaaaaacc
tattcaactt
tgaacctcaa
aggcagagct
tactaataaa
tgacatagac
aattgttttg
agcaggcaca
acctaactac
caatatgggg
cagaaacacc
tttcagtatg
tcatggtgtg
agatacttat
cagtgtcaat
ccaagccaac
ttacaagtac
gaacggccgg
gtcgctggat
ctaccgcetcec
gaaatttttc
cttcecgeaag
cggggcctcec
caacacggcc
cgactacctc
catctccatc
gaccaaggag
catcccctac
cttcgactce
aatcaagcgce
ctggttcctg
cgagggctac
ggtggtggac
caactcgggce
caactacccce
cctectgegac
gctcaccgac
tttcgaagtc
cgtcgtccga

ggtgcaggec
actctgacge
cgtccctgge
ccagccaact
tcgggtccac
tgagggataa
gcatcaacgg
tggaccecggt
ccctggacaa
acacggacga
ccatcgegec
ctcctecceccea
cececgegegeg
gcatcgtggg
gcgcttaact
aaggaggagt
cagtgggcgt
gtgcagtttg
acggtggcge
gtgccegtgg
ggcgacaacc
cggggcccta
gcacccaaca
tatacatatg
ggaactgaca
gtgggtgatg
cttaagcctg
gaaggaggtc
atggctttct
tatactgaaa
gatgacagca
attggtttca
gtgctggcceg
gagctgtcct
tggaatcagg
gaggatgaac
cagggaatta
gatgctaatg
ctgtggagga
acgccggcca
gtggtggcege
cccatggaca
atgctcctgg
gccatcaaga
gacgtcaaca
atctccttca
tccacgctcg
tcggecggcca
ccetcegegea
acgccctege
ctcgacggca
tcecgtcaget
accgtcgacg
gtccagatgce
aaggaccgca
gaggtcaact
ttcgtcgget
tacccgctca
agggtcatgt
ctcggccaga
gaccccatgg
gtgcaccagc

tctcagecgec
tcectggtccet
tccgcgacac
gaacgggggc
gcttaaaacc
gctgaaagag
ggtggtggac
gccgceegec
gcggggcgag
gcecgcccecg
cctggccace
gcctteceege
acccggggge
tctgggagtg
tgcttgtctg
gaagaggcgce
acatgcacat
ccecgegeceac
ccacgcacga
accgcgagga
gcgtgctgga
gcttcaaacc
cttgtcagtg
gaaatgcacc
ccgatgatca
ctgaatggca
ataccaaaat
aggcaaatgt
ttgacaacag
atgtggattt
gctcttctat
gagacaactt
gtcaggcttc
accagctctt
cggtggacag
ttcccaacta
aggctaatgg
agataggcaa
acttcctcta
atgttaccct
cctegetggt
acgtgaaccc
gcaacgggcg
gcctectget
tgatcctgea
ccagcatcaa
aggccatgcect
acatgctcta
actgggccgce
tgggctcegg
ccttctacct
ggcccggceaa
gcgagggcta
tggcccacta
tgtactcctt
acaaggacta
acctcgegece
tcggcaagag
ggcgcatcce
acatgctcta
atgagtccac
cccaccgegg
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actgagacac
gtgatgtgtt
ggcacgcegge
gccttcaatt
tatggcagca
cagaacttcc
ctggccaacc
ggctcegtgg
aagcgaccce
tacgaggagg
ggggtgctga
ccctctacag
accgcecgece
cagagtgtga
tgtgtgtatg
gtcgccgagt
cgccggacag
agacacctac
tgtgaccacc
caacacctac
catggccagce
ctactccggce
gacatataaa
cgtgcagggce
gccaatctac
tgacatcact
gaagccttgt
gaaaacagga
aagtgcggct
ggaaactcca
taatttgggt
tatcgggctce
tcagctgaat
gcttgactcet
ctatgatcct
ttgtttceet
aactgatcaa
gggtaatcca
cgccaacgtg
gcccaccaac
ggactcctac
cttcaaccac
ctacgtgcce
cctgcececggg
gagctcccte
cctctacgcc
gcgcaacgac
cccecateeceg
cttcecgegge
gttcgacccc
caaccacacc
cgaccggctce
caacgtggcc
caacatcggce
cttccgecaac
ccaggccegte
caccatgcgce
cgccgtcacce
cttctccagce
tgccaactcc
ccttctcetat
cgtcatcgag
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acttggaaac
ttcgtagaca
cgttcatggg
ggagcagtct
aggcgtggaa
agcagaaggt
aggccgtgcea
agatgccgceca
gccceccgatge
cggtgaaact
aacccgaaaa
tggctaagce
ctcatgcgaa
agcgccgccyg
tattatgtcg
tgcaagatgg
gacgcttcgg
ttcagtctgg
gaccgcagcc
tcgtacaaag
acctactttg
accgcctaca
gccgatggtyg
attaacatca
gcagataaaa
ggtactgatg
tatggttctt
acaggcacta
gctgctggcece
gatacccata
cagcaagcca
atgtactaca
gctgtggttg
ctgggtgaca
gatgtgcgca
ctggatgctg
accacatgga
ttcgccatgg
gccctgtacc
accaacacct
atcaacatcg
caccgcaatg
ttccacatcc
tcctacacct
ggcaacgacc
accttcttcc
accaacgacc
gccaacgcca
tggtccttca
tacttcgtcet
ttcaagaagg
ctgacgccca
cagtgcaaca
taccagggct
ttccagcecca
accctggect
cagggccagce
agcgtcaccc
aacttcatgt
gcccacgcege
gttgtctteg
gccgtctace

atcttgtaat

-gatggaagac

cacctggagce
ctggagcggg
cagcaccaca
ggtcgatggg
gcggcagatc
ggtggaggag
ggaggagacg
gggtctgcece
gcccgcgace
cctgecgeeg
ctggcagagce
ctgctattaa
ccgecgecge
ccaccccatc
agtacctgag
ggaacaagtt
agcggctgac
tgcgctacac
acatccgcegg
acagtctggce
aaactgccac
caaaagatgg
cctatcagce
aaaagtatgg
ttgccaagcc
ctaaagaata
tagctccaga
ttgtatacaa
tgcccaacag
acagcactgg
acttgcaaga
gaacccggta
ttattgaaaa
ttggcagaac
ccaaagatga
aaatcaacat
tgcccgactce
acgattacat
gggcgegetg
cggggetgeg
aggtgcccca
acgagtggaa
tgcgcacgga
ccatggcgea
agtccttcaa
ccaacgtgcc
cgcgtctcaa
actcgggctc
tctccatcac
acgagttcga
tgaccaagga
tctacgtgce
tgagccgcca
accagcacaa
cctaccecge
agaaaaagtt
ccatgggcege
tagacatgaa
aagtcttcga
tgcgcacccee

19560
19620
19680
19740
19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940
21000
21060
21120
21180
21240
21300
21360
21420
21480
21540
21600
21660
21720
21780
21840
21900
21960
22020
22080
22140
22200
22260
22320
22380
22440
22500
22560
22620
22680
22740
22800
22860
22920
22980
23040
23100
23160
23220



cttecteggece
tcecggcgage
ggcaccttcg
gtcaacacgg
cgctcgaaca
atctaccagt
tgcgtcacce
ctcttctget
aaccccacca
gaacccaccc
tactttcgcet
gacatgtaaa
atgcatctga
gcgggcaggyg
agtttgggca
gcgcccagea
cgggagttge
ctcgccagca
ccgaaggggyg
ttgcaatcgce
tacatggcct
gtgaagaaga
acgcagcagce
gtgatcttgg
tccatctcega
cccteggect
tgggcgatct
agggtcttgt
tggcagatgce
tcggtctccea
gccgagacga
gccagggggt
c¢gcaccgggyg
tcgectgtect
ggcggcageg
actactatct
ggcagaggcg
cttcegegtt
attgtgttct
tctgccecca
cccagecccg
gagattgacc
tcacaagaag
gctgggcteg
aagcatctgg
cccctecageg
ccccccaagce
gtecttcegegg
cccgtectect
gccegcectac
agcgacgaga
agcgccctgg
gagctgaccc
atggaccagg
tccgaggagg
gctagtcccc
gtggagctgg
gagaacctgc
gtggagctga
aacgtgctgc
tacctctacc
gagcagaacc

ggtaacgcca
aggagctcag
ataagcgctt
ccggcecgega
cctgctacct
tcgagtacga
tggaaaagtc
gcatgttcct
tgaacttgct
tgcgccgcaa
cccaccgcege
ccgtgtgtgt
gatgatttat
acacgttgcg
gcggggtgte
ggtcgggege
ggtacacggg
ccgtegegte
tcatcttgca
agtgcagggg
tcatgaaagc
ccccgcagga
gcgcgtegtt
cccggteggg
tcatgtgctc
cggtgcacce
gggaatgcgce
tgctagtgaa
ggcggtacac
cgcggtageg
tgggcaggct
cgctctcgtce
ggtagctgaa
ggctgacgtc
gcggcggaga
cttcctctte
gaggcgacgg
cgggggtgcyg
cctagggagg
ccgccgacga
ccacctccga
tgggctatgt
agatacacca
agcatgacgg
cccggcecaggce
tggaggagct
gccagcccaa
tgceccgagge
gccgcgccaa
ctgatatcge
ctcgggccge
tcgagttgga
atttcgecta
tgctcatcaa
gcaagcccgt
agagtttgga
agtgcctgeg
actacctctt
ccaacctggt
acaccaccct
tctgccacac
tgaaagagct

ccacctaagc
ggccatcatc
cccgggattce
gaccggggge
cttcgacccc
gggcctgetg
cacccagacc
gcacgcctte

gacgggggtg
ccaggaggcyg
gcgcatcgag
atgttaaatg
ttagaaatcg
gaactggtac
ggggaaggag
ggagatcttg
gttgcagcac
ggtgatgctce
ggtctgectt
gatcagcatc
ctccaattgce
cttgctagag
gttggccagce
gttctccttce
cttctggatc
gtgcagccac
gtgcacgaag
ggtcagcgga
ctcgcecctge
gtccatcagce
catagggttc
cagggtctca
gcccacggcce
ctgcaggacc
tgttggagat
ttggtccgag
gctctegeeg
ctccecggcegg
aacaacaagc
gaagcagcag
cgcggecgte
gacgcccgeg
agaacagcca
cgactacctc
caccatcgtc
cagccgegcec
tggcacctge
cctggccacc
ccgcaccecge
ctccttggaa
gaacgctctg
aggcgacaac
cceggcetetg
gcgcgegteg
ggtcagcgac
agagcggcge
ccgcettette
caggcacggg
ctcctacatg
gcgcggggag
ctggcagacg
ctgcaagctc

037291

tcttgettet
cgcgacctgg
atggccccge
gagcactggce
ttcgggttcet
cgccgcageg
gtgcagggtc
gtgcactggc
cccaacggca
ctctaccget
aaggccaccg
tctttaataa
aaagggttet
ttggccagcc
tcggtccaca
aaatcgcagt
tggaacacca
tccacgtcga
cccatggtgg
atctgggcct
ctgaacgcct
aactggttgg
tgcaccacgce
agcgcgeget
atggtggtcc
agcgcgcacc
ccctgcagga
atgcecgeggt
tcgggcatca
atagtcatga
ttcaccatca
aagctccgcet
gccagctcct
acatgcttgg
ggcgaggggg
gccacgcgge
ccgcgacttg
cgctctgact
atggagactc
cagcagaatg
ccagacatgc
gagcacgagg
gagcaggaag
cacctgagcg
aaggatgcgce
tacgagttga
gagcccaacc
taccacatct
gccgacgecce
gaggttccca
caaggagaag
gcgcggcetgg
aacctgcccece
cccatctecg
gagcagctgg
aaactcatga
gccgacgegg
ttcgtgegee
ggcatcttgc
gcccggegeyg
ggcatgggcg
ctgcagaaga
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tgcaagccat
gctgcgggec
acaagctggce
tggccttcge
cggacgagcg
ccctggecac
cgcgcectcgge
ccgaccgccc
tgctccagtc
tccteaactce
ccttcgacceg
acagcacttt
gcecgggtcete
acttgaactc
gcttccgegt
tgggacccgce
tcagggcegg
ggtcctcgge
gcacgcaccc
ggtcggegtt
gctgggcecett
tggcgcacce
tgcgccccca
gcccgttete
cgtgcaggca
cggtgcactc
agcggcccat
gctcctegtt
gctggaagtt
tttccatacc
tcttageget
tgccgtcctt
cctcggectg
tcttgcgggyg
agcgcgagtt
ggtaggtatg
gcggatgget
gacttcctce
agccatcgcce
aaagcttaac
aagagatgga
aggagctgge
cagagaatga
ggggggagga
tgctcgaccg
acctcttcte
cgcgcctcaa
ttttcaagaa
ttttcaacct
agatcttcga
gaggagagca
cggtgctcaa
ccaaagtcat
aggacgaggg
cccggtgget
tggeegtggt
agaccctgcg
aggcctgcaa
acgagaaccyg
actacatccg
tgtggcagca
acctcaaggg

ggccgegggce
ctacttcctg
ctgcgcecatce
ctggaacccg
cctcaagcag
cgaggaccgc
cgcetgeggyg
catggacaag
gcceccaggtg
ccactccgece
catgaatcaa
catgttacac
ggcatggccc
ggggatcagc
cagttgcagg
gttctgcgeg
gtgcttcacg
gttggccatce
gggcttgtgyg
catccceggg
ggctcccteg
ggcgtcgtge
gcggttetgg
gctcgccecaca
ccgcagcettg
ccagttcttg
catggtggtc
gatgtacagg
ggctttcagg
cttctcccag
agcagccgcg
ctcggtgatc
tctttegtee
tttcttettg
ctcgctcacc
tctctteggg
ggcagagccc
gcggcecggece
aacctcgcca
cgcccecgeceg
ggaatccatc
agtgcgettt
gcagagtcag
cgcgctcatc
caccgaggtg
gccgegegtg
cttctacccg
ccaaaagatc
gggtccegge
gggtctggge
tgagcaccac
acgcacggtc
gagcgcggtce
catgcaagac
gggtcctaat
cctggtgacce
caaggtcgag
gatctccaac
cctggggcag
cgactgcgtc
gtgtctggag
tctgtggacc

23280
23340
23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
24000
24060
24120
24180
24240
24300
24360
24420
24480
24540
24600
24660
24720
24780
24840
24900
24960
25020
25080
25140
25200
25260
25320
25380
25440
25500
25560
25620
25680
25740
25800
25860
25920
25980
26040
26100
26160
26220
26280
26340
26400
26460
26520
26580
26640
26700
26760
26820
26880
26940



gggttcgacg
aggctgacge
cgctctttca
gacttcgtgce
ctgcgectgg
ggcctgeteg
aacccccagce
gaaggcgagg
gcctacttge
gaccaatccc
ctggcccaat
ggggtctacc
ccgaggaaac
ggagaacagc
agaggaggac
ggaagaagca
taccatctcce
acgattcccg
gcgggggeac
cacccggcegce
ctaccgtcac
ccagcagaaa
cggcgaacga
ccatcttcca
gctecgetcac
aggacgccga
ccgeccagtce
ccacccatca
atgggcctgg
gggccecgcega
gaacagtcag
gcecctggtgt
gccgaagtcce
caccgeeccg
gacgaggtgg
tcggggagat
cagcccceget
tacttcaacc
gacgccatca
cccacccagt
aaatgctacc
aacattctgg
aactcgccag
gcacacgcac
gccgagecac
gactgaccca
ctcggagcag
gctgcaggat
ggccaagatc
gcagcgccag
tggcgatacc
gatcaagacc
agtgaaataa
gaaataaaga
cttgaaatct
ttcececagete
gatgtcaaat
cgcgteeggyg
accgtgccct
ggggtgttgt
aagctgggag
aaggccgecg

agcgcaccac
tgcgcaacgg
tcctcgaacg
cgctgacctt
ccaactacct
agtgccactg
tgctgagcga
gttcagccge
gcaagttcgt
atccgcecccaa
tgcaagccat
tcgaccccea
aagaagctga
agtcaggcag
agcctgcaag
gccgcecgceca
gctccgggtce
aaccccacca
aaaaacgcca
tacctgctct
ctccacagcc
accagcagct
gccggcgceaa
gcagagtcgg
ccgecagttgt
ggctctcecttce
gcagaaaaag
tcatgagcaa
ccgceceggtge
tgatctcacg
cgctcaccgce
accaggaaat
agctgactaa
ctcagggtat
tgagctcttc
cttccttcac
cgggtggcat
ccttcectcecgg
gcgagtcggt
cccceccgagga
gccaaaaatc
cctgcacccet
aggcgctcta
taccaccact
agcgacccat
ctggccaaca
cgactcgcecce
gcggtggceca
tcctacgagg
aagttcacct
aaggggtgca
ctctgecggee
agatcatatt
tacaatcata
gataccaggt
tggtactgca
tcctectgte
tggatgatga
tcatcaaccc
ccctgcgact
agggggtgga
ccecetceteag

cgcctcggac
cctgccegac
ctccggaatce
ccgcgagtge
ggcctaccac
ccgctgcaac
gacccagatc
caaggggggt
gcccgaggac
ggccgagetg
ccagaaatcc
gaccggtgag
aagtggagct
aggaggagga
acagtctgga
gaccgtcegte
ggggtcccge
cccagaccgg
tcgtctectg
tccaccgegg
cctactactt
agaaaatcca
acccgggagce
gggcaggagce
ctgtatcaca
aacaagtact
gcgggaatta
agagattcce
cgcccaggac
ggtgaatgac
cacgcceccgce
tcceccagece
ctcaggtgtc
aaagcggctg
gctgggtctg
gcctcgtcag
cggcactcte
ctcceecegge
ggacggctac
ggtccgcaaa
agacatgcat
catctccttt
tctcecgect
acagcctagg
gctccecceget
acaacgtcaa
aacttcgcat
tccaccagtg
tcactccaaa
gcctggtegg
tccactgctce
tccgcecgacct
gatgatgatt
ttgatgattt
ctctgtccat
ggcceeggeg
cctcaatctt
cttcgacccce
cccecttegte
ggccgaccee
cctcgattee
tttttccaac
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ctggccgacc
tttatgagcce
ctgcecegceca
cceceecgecge
tcggacgtga
ctctgcacge
atcggcacct
ctgaaactca
taccatccet
tcggectgeg
cgccaagaat
gagctcaacc
gccgceecegtg
gatggaggaa
ggaagacgag
ctcggegggg
tcgaccacac
taagaaggag
cttgcaggecce
ggtgaacttt
ccaagaagag
cagcggcgge
tgaggaaccg
aggaactgaa
agagcgaaga
gcgcgcectcac
cgtcacctgt
acgccttaca
tactccaccce
atccgcgcecece
aatcacctca
acgaccgtac
cagctggcgg
gtgatccggg
cgacctgacg
gccgtectga
cagttcgtgg
cactacccgg
gattgaatgt
tgcaaattcc
cccagctgga
gtgatttacc
gaacctgaca
ccacaataca
attagttact
cgaccttctce
tcgccagcag
caagagaggc
cgaccatcgce
agtcaacccc
ctgcgactce
cctcececatg
ttacagaaat
gagtttaaca
gttttctgce
ggctgcaaac
cattttatct
gtctacccct
tcttcagatg
gtcaccacca
tcgggaaaac
aacaccattt
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tcattttcce
aaagcatgtt
cctgectcecege
tgtggagcca
tcgaggacgt
cgcaccgete
tcgagttgca
cccecggggcet
tcgagatcag
tcatcaccca
tcttgctgaa
ccggetteee
gaggatttgg
gactgggaca
gaggaggcag
gagaaagcaa
agtagatggg
cggcagggat
tgcgggggca
ccccgcaaca
gcagcagcag
agcaggtgga
gatctttccc
agtcaagaac
ccaacttcag
tcttaaagag
gccettegee
tgtggagcta
gcatgaattg
accgaaacca
atccgcgtaa
tacttcecgeg
gcggegecac
gcagaggcac
gagtcttcca
ctttggagag
aggagttcac
acgagttcat
cccatgtcga
aagaaccctg
tcatgatcat
cctgctttga
caccaccaca
tgcccatatt
tcaatctaac
ctggacatgg
caggagagag
atcttctgcee
ctctcctacg
atcgtcatca
cccgactgeg
aactaatcac
aaaaaataat
aaaaaataaa
aacaccactt
ttcctcceaca
tctatcagat
acgatgcaga
gattccaaga
agaacgggga
tcatctccaa
cccttaacat

cgagcgccte
gcaaaacttt
gctgcccteg
ctgctacctg
cagcggcgag
cctggectge
agggcccagce
gtggacctcg
gttctacgag
gggggcgatce
aaagggccgce
ccaggatgcc
aggaagactg
gcactcaggc
aggaggaggt
gcagcacgga
acgagaccgg
acaagtcctg
acatctcctt
tcttgcatta
cagaaaaaga
ctgaggatcg
accctctatg
cgttctctge
cgcactctcg
tagcccgege
ctagccgcect
ccagccccag
gctcagcgece
gatactccta
ttggccegece
agacgcccag
cctgtgtcegt
acagctcaac
actcgccgga
ttcgtccteg
tccecteggtce
cccgaacttc
ccececggtece
gaaattcctce
tgggatcgtg
ctttggttgg
gcaacctcag
agactatgag
cggcggagat
acggccgcge
ccgtcaagga
tggtgaaaca
agctcctgea
cccagcagtc
tccacactct
ccecttatec
catttgattt
gaatcactta
cactccceccte
cgctgaaggg
gtccaaaaag
caacgcaccg
gaagcccctg
aatcaccctc
cacggccacc
ggatcacccc

27000
27060
27120
27180
27240
27300
27360
27420
27480
27540
27600
27660
27720
27780
27840
27900
27960
28020
28080
28140
28200
28260
28320
28380
28440
28500
28560
28620
28680
28740
28800
28860
28920
28980
29040
29100
29160
29220
29280
29340
29400
29460
29520
29580
29640
29700
29760
29820
29880
29940
30000
30060
30120
30180
30240
30300
30360
30420
30480
30540
30600
30660



ttttacacta
acaagcattc
gccttggcag
accttagaca
gctaaaggtt
tttggaagca
ggatctggce
aaactcactt
gatgcaaaac
gtcttagttg
gtgtttctac
tactgggggt
ttcatgccea
gtagggcaag
aatggtactg
ggaagctatg
gaatgaacac
ctctgaaaca
ttcgagcagt
gcacagcctt
acacagtttc
cccgeatctg
ttatctggaa
gtggtgtcge
cagggggtce
tetggtgegg
acacagaacc
cgcgggaagyg
ccccectecag
ctceecggtac
cagggccagce
atggaggacc
acagcacagg
catatcccag
tcgcacagaa
ctccaccaga
cgggtgatgg
ggacatttte
ggcggtcteg
cgtgcagcag
tcacatcgac
cggtgacggce
ctcggagtac
ggaaaataac
gcaaagcctc
attcctcaat
cttgaatgat
gcagagcgcc
ctggttcacc
ctcctececte
aggaccacca
gtgagcattg
cagataactg
ctccaggtgg
cagcatggtt
ctggcgaaca
gcgaccctcg
gccggegtga
aaaaaagcgc
agcaaagcga
ctccectect
gcgtccatag

aagatggaaa
taaacacact
tacagttagt
gaggtttgca
taaaatttga
gtagtacaga
ttagctttga
tgtggacaac
taacactttg
taggaagtgg
gttttgatge
ataggcaggg
atttaaaagc
tatacatgaa
atgacagcaa
ttggagcaac
tgtatcccac
caaaataaaa
tatttttcect
gaacatctga
agagcgagcc
cacctcacag
gaagcagaag
atcaggccce
gggtccaggg
cgggcgcagce
accaggttgt
atgctaccca
aacacgctgc
cacatcacce
accgcceccege
caccgctegt
catatgctca
ggcacgggga
cttacattgt
gaagcgcggg
cgggacgcgg
gtacttgctg
gcgcttggaa
atctagggcec
caccgtggaa
gg99g9gaggga
ttcaaaatga
agccaggtca
cacgcgcaca
catcatgtta
tcgaactagt
ctccaccggce
tgcagcagat
agcaataact
ggaataagat
ccaaatgcaa
gacagaaaat
acgtttagag
agttagctga
ggtgggtaaa
taaaaattgt
atgattcgac
ccgaggaagc
tgccatgcgg
gcacaggcag
cttaccgagce

attatcctta
agctttaggt
ctctccactt
tgttacaaca
agatggagcc
aacaggtgtt
cagtacagga
acctgatcca
cttgactaaa
aaacctaaac
aaacggtgtt
agatagcata
ttatccaaag
tggagatgtt
cagtacatat
atttggggct
cctgcatgec
taaagttcaa
ccaccctccc
atgccattgg
agtctcgggt
ctcaacagct
agcggeggtyg
gcagcagtcg
actccctceag
agcgcatgcecg
tcaacagtcc
cgtggccgte
ccacgtacat
tctggttgaa
ccgecatgea
acccgtggat
tgcatctett
actcttgcag
gcatggacag
tctcggtcecte
ctgatcgtgt
tagcagaacc
cgctcggtgt
tcaggagtga
tgggccagac
agaacaggaa
agatcgcgga
aaggtgatac
tccagaaaca
cactcctgea
tcgtgaggta
attcttaagce
tgacaagcgg
gtaagtactc
tagggcaagc
gactgctata
cgcccaggcea
cctcecgggaac
tctgtagaaa
tcgttctcete
cgctatgatt
aagatgaata
aataaggcac
atgaagcaca
caaagccccce
agcagcacac
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caagtttctc
tttggatcag
acatttgata
ggagatgcaa
atagcaacca
gatgatgcett
gccataatgg
tcaccaaact
tgtggtagtc
cccattactg
cttttaacag
gatggcactc
tcacaaagtt
tcaaaaccta
tcaatgtcat
aactcttata
aacccttccce
gtgttttatt
aggacatgga
tgatggacat
cggtcaggga
gaggattgtc
ggaatcatag
ctgececgecge
catgatgccc
gatctcgcte
atagttcaac
gtaccagatc
gatctccttg
catgcagccce
gcgaagagac
catctgggag
cagcactctc
gacagcgaac
ggtatcgcaa
ctcacagcgt
tcgcgaccgt
tggtccggge
tgaaattgta
tgaagatccc
ccagccagat
gaaccatgat
gatggcacct
ggttctecgag
agacaatagc
ccatccccag
aatccaagcc
acaccctcat
aatatcaaaa
tttcatatcc
cacagtacag
agcatgctgg
atttttaaga
aacgatgaag
aaacaaaaat
cagcaccagqg
gaaaaccatc
cacccccgga
tacaatgctc
aaattctcag
gatccctcceca
aacaggcgca
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caccattaaa
gtttaggact
ctgatggaaa
ttgaaagcaa
acattggaaa
acccaatcca
ctggtaacaa
gtcaaatact
aaatactggce
gcaccgtaag
aacattctac
catataccaa
ctactactaa
tgcttctcac
tttcatacac
ccttctcata
accccactcet
gattcaacag
atacaccacc
gcttttggte
gatgaaaccc
ctecggtggtce
tccgegaacg
cgctcegtea
acggcccteca
aggtcgectge
acgctccagce
ctcaggtaaa
ggcatgtggc
cggatgatcc
cccgggtece
ctgaacaagt
aactcctcgg
cccgcagaac
tcaggcagca
ggtaaggggyg
gtcatgatgce
gctgcacacc
aaacagccac
atcatgcctg
gatgcaattt
taacttttaa
ctcgeeceecg
atgttccacg
gaaagcggga
ataattttca
agccatgata
aattccaaga
tctctgecege
tctccgaaat
ataaaccgaa
ctagacccgg
aaatcaacaa
taaatgcaag
gaacattaaa
caggccacgg
acagagagac
acattggcgt
agtaaataaa
gtgcgtacaa
ggtacacata
agagtcagag

tatactgaga
ccgtggcetct
cataaagctt
cataagctgg
tgggttagag
agttaaactt
agaagacgat
cgcagaaaat
cactgtgtca
cagtgctcag
actaaaaaaa
tgctgtagga
aaataatata
tataaccctc
ctggactaat
catcgcccaa
gtggaacaaa
ttttacagga
ctctcececccece
tccacgttcc
tcecgggceact
gggatcacgg
ggatcggceeg
agctgctget
gcatcagtcg
agtacgtgca
cgaaactcat
tcaagtggtg
ggttcaccac
tgcggaacca
ggcaatggca
ctatgttggce
gggtcaaaac
agggcaatcc
ccgggtgatce
ccggecgata
agttgctttc
gatcgccggce
tctctcagac
atggctctga
tgttgggttt
tccaaacggt
ctgtgttggt
gtggcttcca
gggttctcta
tttttccage
aagagctcge
tattctgctc
gatccctgag
ttttagccat
gtcctcccca
tgatatcttc
aagaaaaatc
cggtgegttce
ccatgctagc
ggtctcecgge
gttcceggtg
ccgcgagtga
tctcaagtcec
aatgtaatta
caaagcctca
aaaggctgag

30720
30780
30840
30900
30960
31020
31080
31140
31200
31260
31320
31380
31440
31500
31560
31620
31680
31740
31800
31860
31920
31980
32040
32100
32160
32220
32280
32340
32400
32460
32520
32580
32640
32700
32760
32820
32880
32940
33000
33060
33120
33180
33240
33300
33360
33420
33480
33540
33600
33660
33720
33780
33840
33900
33960
34020
34080
34140
34200
34260
34320
34380



ctctaacctg
gccaaagtct
gtgacacact
ggttcccacg
acccgeeccqg
ttcaaacacc
g9

<210>7

<211> 34808
<212> DNA

tccacceget
aaaaataccc
caaaaaaata
ctacgtcatc
cccctaacgg
tcatttgcat

ctctgctcaa
gccaaataat
cgcgcacttc
aaaacacgac
tcgceeegtcet
attaacgcgce
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tatatagccce
cacacacgcc
ctcaaacgcce
tttcaaattc
ctcagccaat
acaaaaagtt

<213> Recombinant human adenovirus serotype 5

<220>

agatctacac
cagcacacgc
caaaactgcc
cgtcgaccgt
cagcgccceg
tgaggtatat

tgacgtaaag
ccagaaaccyg
gtcatttceg
taaaaacgtc
catccccaaa
tattgatgat

<223> MarepHuHCcKas IOCIENOBATENFHOCTE PEKOMOHHAHTHOTO aJeHOBHpYyca

cepotuina, B koTopoMm nenetposanbl E1 u E3 o6mactu

<400> 7

catcatcaat
ttgtgacgtg
gatgttgcaa
gtgtgcgccg
taaatttggg
agtgaaatct
atgtaatagt
acataactta
tcaataatga
gtggagtatt
acgcecccecta
accttatggg
gtgatgcggt
ccaagtctce
tttccaaaat
tgggaggtet
accgtcgacg
gccactagtc
caccaacagc
gcactctacc
ccacgtgtcce
cggggtgtac
cacactggac
caaagtgtge
caacaagagc
cgagtacgtg
cctgecgegag
ccctatcaac
tctgeccecatce
cctgacacct
ctacctgcag
cgtggattgt
ggaaaagggc
gttccceaat
ctctgtgtac
gtacaactcc
cgacctgtge
gcagattgcc
cttcaccgge

aatatacctt
gcgcggggcyg
gtgtggcgga
gtgtacacag
cgtaaccgag
gaataatttt
aatcaattac
cggtaaatgg
cgtatgttcecce
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaacaa
atataagcag
cggcecgcteg
tctagtcagt
tttaccagag
caggacctgt
ggcaccaatg
tttgccagca
agcaagaccc
gagttccagt
tggatggaaa
tcccagectt
ttcgtgttca
ctegtgeggg
ggcatcaaca
ggcgatagea
cctagaacct
gctctggatce
atctaccaga
atcaccaatc
gcctggaacce
gccagctteca
ttcacaaacg
cctggacaga
tgtgtgattg

attttggatt
tgggaacggg
acacatgtaa
gaagtgacaa
taagatttgg
gtgttactca
ggggtcatta
cccgecetgge
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctcecgeecccea
agctggttta
agcctaaget
gtgtgaacct
gcgtgtacta
tcctgeettt
gcaccaagag
ccgagaagtce
agagcctget
tctgcaacga
gcgagttccg
tcctgatgga
agaacatcga
atctgcectca
tcaccecggtt
gcagcggatg
tcctgectgaa
ctctgagcga
ccagcaactt
tgtgccecett
ggaagcggat
gcaccttcaa
tgtacgccga
caggcaagat
cctggaacag

gaagccaata
gcgggtgacg
gcgacggatg
ttttcgegeg
ccattttcge
tagcgcgtaa
gttcatagcc
tgaccgecca
ccaataggga
gcagtacatc
tggceegect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
tggtaccatg
gaccacaaga
ccccgacaag
cttcagcaac
attcgacaac
caacatcatc
gatcgtgaac
cccettectg
ggtgtacagc
cctggaaggce
cggctacttce
gggcttctct
tcagacactg
gacagctggt
gtacaacgag
gacaaagtgc
ccgggtgcag
cggcgaggtg
cagcaattge
gtgctacgge
cagcttcgtg
cgccgactac
caacaacctg
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tgataatgag
tagtagtgtg
tggcaaaagt
gttttaggcg
gggaaaactg
tacatggccc
catatatgga
acgacccecg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgactc
ggcaccaaaa
tgggcggtag
agatccgcecta
tttgtgttcc
acccagctgc
gtgttcagat
gtgacctggt
ccecgtgetge
agaggctgga
aacgccacca
ggcgtctact
agcgccaaca
aagcagggca
aagatctaca
gctctggaac
ctggccectge
gccgecgett
aacggcacca
accctgaagt
cccaccgaat
ttcaatgcca
gtggccgact
gtgtcccecta
atccggggag
aactacaagc
gactccaaag

ggggtggagt
gcggaagtgt
gacgtttttg
gatgttgtag
aataagagga
gaaaggagcg
gttccgegtt
cccattgacyg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagatctggt
ttgtgttatt
ctccagcecta
ccagcgtgcet
tccacgccat
ccttcaacga
tcttcggcac
acgtggtcat
atcacaagaa
actgcacctt
acttcaagaa
gcaagcacac
ccctggtgga
acagaagcta
actatgtggg
tcaccgacgc
ccttcaccgt
ccatcgtgceg
ccagattcgce
actccgtgcet
ccaagctgaa
atgaagtgcg
tgcccgacga
tcggcggeaa

34440
34500
34560
34620
34680
34740
34742

YyeroBeKa S

60
120
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
2100
2160
2220
2280
2340



ctacaattac
ctccaccgag
ctacttccca
cagagtggtg
gaaaagcacc
caccggegtg
tattgccgat
cccttgecagce
ggcagtgctg
gctgacacct
ctgtctgatc
tggcatctgt
cagccagagc
caacaactct
tgtgtccatg
gtgctccaac
agggatcgcce
ctacaagacc
tcctagcaag
ggccgacgcece
tctgatttge
gatgatcgcc
tggagctggce
catcggagtag
cagcgccatc
gcaggacgtg
caacttcggce
agccgaggtg
tacccagcag
gatgtctgag
cctgatgagce
gcccgcetcaa
ctttcctaga
cttctacgag
cgtgatcggc
caaagaggaa
catcagcgga
ggtggccaag
gtacatcaag
gatggtcaca
tagctgtggce
caaattacat
ccataccaca
cctgaaacat
ttacaaataa
tagttgtggt
gtgggaaaga
gcecgeegeca
cgcatgccce
ccegtectge
gagactgcag
gactttgcectt
gacaagttga
tctcagcagc
aatgcggttt
tcttgetgte
tcgttgaggg
tacatgggca
ggggtggtgt
tctttcagta
ttaagctggg
ttggctatgt

ctgtaccggce
atctatcagg
ctgcagtcct
gtgctgagcect
aatctcgtga
ctgacagaga
accacagacg
ttcggeggag
taccaggacg
acatggcggg
ggagccgage
gccagctacc
atcattgcct
atcgctatcc
accaagacca
ctgctgctge
gtggaacagg
cctcctatca
cccagcaagc
ggcttcatca
gcccagaagt
cagtacacat
gccgctetge
acccagaatg
ggcaagatcc
gtcaaccaga
gccatcagcet
cagatcgaca
ctgatcagag
tgtgtgctagg
ttccctecagt
gagaagaatt
gaaggcgtgt
ccccagatca
attgtgaaca
ctggataagt
atcaatgcca
aatctgaacg
tggccctggt
atcatgctgt
agctgctgca
tacacataag
tttgtagagg
aaaatgaatg
agcaatagca
ttgtccaaac
atatataagg
tgagcaccaa
catgggccgg
ccgcaaactce
cctecegecge
tcctgagecce
cggctectttt
tgttggatct
aaaacataaa
tttatttagg
tcctgtgtat
taagccegtce
tgtagatgat
gcaagctgat
atgggtgcat
tcccagecat

tgttccggaa
ccggcagcac
acggctttca
tcgaactgcet
agaacaaatg
gcaacaagaa
ccgtacgaga
tgtctgtgat
tgaactgtac
tgtactccac
acgtgaacaa
agacacagac
acacaatgtec
ccaccaactt
gcgtggactg
agtacggcag
acaagaacac
aggacttcgg
ggagcttcat
agcagtatgg
ttaacggact
ctgcceccectget
agatcccctt
tgctgtacga
aggacagcct
atgcccaggce
ctgtgctgaa
gactgatcac
ccgeccgagat
gccagagcaa
ctgcccctea
tcaccaccgce
tcgtgtccaa
tcaccaccga
ataccgtgta
actttaagaa
gcgtcecgtgaa
agagcctgat
acatctggcect
gttgcatgac
agttcgacga
atatccgatce
ttttacttge
caattgttgt
tcacaaattt
tcatcaatgt
tgggggtett
ctcgtttgat
ggtgcgtcag
tactaccttg
cgcttcagcece
gcttgcaagce
ggcacaattg
gcgccagceag
taaaaaacca
ggttttgcge
tttttccagg
tectggggtgg
ccagtcgtag
tgccaggggce
acgtggggat
atccctcegg
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gtccaatctg
cccttgtaac
gcccacaaat
gcatgccect
cgtgaacttc
gttcctgceca
tccccagaca
caccecectgge
cgaagtgccc
cggcagcaat
tagctacgag
aaacagcccc
tctgggegece
caccatcagc
caccatgtac
cttctgcacc
ccaagaggtg
cggcttcaat
cgaggacctg
cgattgtctg
gacagtgctg
ggccggcaca
tgctatgcag
gaaccagaag
gagcagcaca
actgaacacc
cgacatcctg
cggaaggctg
tagagcctcet
gagagtggac
cggcgtggtg
tccagccatc
cggcacccat
caacaccttc
cgaccctctg
ccacacaagc
catccagaaa
cgacctgcaa
gggctttatc
cagctgctgt
ggacgattct
caccggatct
tttaaaaaac
tgttaacttg
cacaaataaa
atcttaacgce
atgtagtttt
ggaagcattg
aatgtgatgg
acctacgaga
gctgcagcca
agtgcagctt
gattctttga
gtttctgccece
gactctgttt
gcgcggtagg
acgtggtaaa
aggtagcacc
caggagcgcet
aggcccttgg
atgagatgca
ggattcatgt
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aagccctteg
ggcgtggaag
ggcgtgggcet
gccacagtgt
aacttcaacg
ttccagcagt
ctggaaatce
accaacacca
gtggccattc
gtgtttcaga
tgcgacatcc
agacgggcca
gagaacagcg
gtgaccacag
atctgcggcg
cagctgaata
ttcgcccaag
ttcagccaga
ctgttcaaca
ggcgacattg
ccaccactgc
atcacaagcg
atggcctacc
ctgatcgcca
gcaagcgccce
ctggtcaagc
agcagactgg
cagtccctgce
gccaatctgg
ttttgcggcea
tttctgcacg
tgccacgacg
tggttcgtga
gtgtctggca
cagcccgage
cccgacgtgg
gagatcgacc
gaactgggga
gccggactga
agctgcectga
gagccegtge
agataactga
ctcccacacc
tttattgcag
gcattttttt
ggatctgggc
gtatctgttt
tgagctcata
gctccagcat
ccgtgtetgg
ccgececcgegyg
cccgttecate
cccgggaact
tgaaggcttc
ggatttggat
ccecgggacca
ggtgactctg
actgcagagc
gggcgtggtyg
tgtaagtgtt
tcttggactg
tgtgcagaac

agcgggacat
gcttcaactg
atcagcccta
gcggccectaa
gcctgaccgg
ttggceggga
tggacatcac
gcaatcaggt
acgccgatca
ccagagccgg
ccatcggecge
gatctgtggce
tggcctactc
agatcctgcc
attccaccga
gagccctgac
tgaagcagat
ttctgcccga
aagtgacact
ccgccaggga
tgaccgatga
gctggacatt
ggttcaacgg
accagttcaa
tgggaaagct
agctgtcctc
acaaggtgga
agacctacgt
ccgccaccaa
agggctacca
tgacatacgt
gcaaagccca
cccagcggaa
actgcgacgt
tggacagctt
acctgggcga
ggctgaacga
agtacgagca
ttgccatcgt
agggctgttg
tcaaaggagt
tcataatcag
tcccectgaa
cttataatgg
cactgcattc
gtggttaagg
tgcagcagcc
tttgacaacg
tgatggtcgce
aacgccgttg
gattgtgact
cgcccgcegat
taatgtcgtt
ctccectece
caagcaagtg
gcggtctegg
gatgttcaga
ttcatgctgc
cctaaaaatg
tacaaagcgg
tatttttagg
caccagcaca

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060



gtgtatccgg
ttggagacgc
ggcccacggg
tccaggatga
ggtataatgg
gctttgagtt
ggggtagggg
ccggtgggee
ctgccgtcat
tcecctgacca
gcaaagtttt
agcagttcca
tctcectegtt
gacgggecag
cggtgaaggg
tggtgctgaa
tgtcatagtc
cgccgcacga
attccgggga
aggtgagctc
tcttacctct
cceccegtatac
gaaactcgga
gggaggggta
tgtcgecectce
gtgttcctga
catcgctgte
cttctgeget
cggtgatgcc
caagcttggt
gggtttggtt
cgcgcgecaac
cgcgccaacce
ggcgctcgtt
ctagctgegt
cgtcgaagta
caagcgcgcg
aggcgtacat
tagggtagca
gagcgaggag
gcctgaagat
cgtctgtgag
ccagctcggce
catacttatc
ctttccagta
agaactggtt
gcgcggectt
ggtactggta
tgcgettttt
ccgegegagyg
taattacctg
aaagttccaa
tgagctcettc
tggaagcgac
aggtcctaaa
ggtcttgttc
gaggctcatc
cccccatcca
gcgagcecgat
ggtgaaagta
cgcagtactg
gcacaaggaa

tgcacttggg
ccttgtgacce
cggcggcectg
gatcgtcata
tteccateccgg
cagatggggg
agatcagctg
cgtaaatcac
ccctgageag
aatccgeccag
tcaacggttt
ggcggtccca
tcgegggttg
ggtcatgtcet
gtgcgctccg
gcgctgecgg
cagcccectcce
ggggcagtgc
gtaggcatcc
tggecegtteg
ggtttccatg
agacttgaga
ccactctgag
gcggtegttyg
ttcggcatca
aggggggcta
tgcgagggcc
aagattgtca
tttogagggtg
ggcaaacgac
tttgtcgcga
gcaccgccat
gcggttgtge
ggtccagcag
ctcgteeggg
gtctatcttg
ctcgtatggg
gccgcaaatg
tcttccaccg
gtcgggaccg
ggcatgtgag
acctaccgceg
ggtgacctgc
ctgtceccttt
ctcttggatc
gacggcctgg
ccggagcgag
tttgaagtca
ggaacgcgga
cataaagttg
ggcggcgage
gaagcgceggyg
aggggagctg
gaatgagctc
ctggcgacct
ccagcggtcce
tccgecgaac
agtataggtc
cgggaagaac
gaagtccctg
gcagcggtge
gcagagtggg

aaatttgtca
tccaagattt
ggcgaagata
ggccattttt
cccaggggcg
gatcatgtct
ggaagaaagc
acctattacc
gggggccact
aaggcgctceg
gagaccgtcc
cagctcggtc
gggcggettt
ttccacgggce
ggctgcgegce
tcttcgececcet
gcggcegtgge
agacttttga
gcgccgeagyg
gggtcaaaaa
agccggtgtce
ggcctgtect
acaaaggctc
tccactaggg
aggaaggtga
taaaaggggg
agctgttggg
gtttccaaaa
gcegcatcca
ccgtagaggg
tcggecgeget
tcgggaaaga
agggtgacaa
aggcggcecge
gggtctgcgt
catccttgcea
ttgagtgggg
tcgtaaacgt
cggatgctgg
aggttgctac
ttggatgata
tcacgcacga
acgtctaggg
tttttccaca
ggaaacccgt
taggcgcagce
gtgtgggtga
gtgtcgtcge
tttggcaggg
cgtgtgatgc
acgatctcgt
atgcecttga
agcccgtget
cacaggtcac
atggccattt
catccaaggt
ttcatgacca
tctacatcgt
tggatctcce
cgacgggccg
acgggctgta
aatttgagcc
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tgtagcttag
tccatgeatt
tttctgggat
acaaagcgcg
tagttaccct
acctgcgggg
aggttcctga
ggctgcaact
tcgttaagca
ccgcecccagceg
gccgtaggca
acctgctcta
cgctgtacgg
gcagggtcct
tggccagggt
gcgcgtegge
ccttggcgeg
gggcgtagag
ccccgcagac
ccaggtttcc
cacgctcggt
cgagcggtgt
gcgtccaggce
ggtccactcg
ttggtttgta
tgggggcgceg
gtgagtactc
acgaggagga
tctggtcaga
cgttggacag
ccttggecge
cggtggtgeg
ggtcaacgct
ccttgegega
ccacggtaaa
agtctagcgc
gaccccatgg
agaggggctce
cgcgcacgta
gggcgggctg
tggttggacg
aggaggcgta
cgcagtagtc
gctcgceggtt
cggcctccga
atcccttttc
gcgcaaaggt
atccgceccectg
cgaaggtgac
ggaagggtcc
caaagccgtt
tggaaggcaa
ctgaaagggc
gggccattag
tttctggggt
tcgeggcetag
gcatgaaggg
aggtgacaaa
gccaccaatt
aacactcgtg
catcctgcac
cctcegectgg
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aaggaaatgc
cgtccataat
cactaacgtc
ggcggagggt
cacagatttg
cgatgaagaa
gcagctgcga
ggtagttaag
tgtccctgac
atagcagttc
tgcttttgag
cggcatcteg
cagtagtcgg
cgtcagcgta
gcgcttgagg
caggtagcat
cagcttgcecce
cttgggcgceyg
ggtctcgeat
cccatgcettt
gacgaaaagg
tcecgeggtece
cagcacgaag
ctccagggtyg
ggtgtaggce
ttcgtcectcea
cctctgaaaa
tttgatattc
aaagacaatc
caacttggcg
gatgtttage
ctecgteggge
ggtggctacc
gcagaatggc
gacccegggce
ctgctgccat
catggggtgg
tctgagtatt
atcgtatagt
ctctgetegg
ctggaagacg
ggagtcgcgce
cagggtttcc
gaggacaaac
acggtaagag
tacgggtagc
gtccctgacce
ctcccagagce
atcgttgaag
cggcacctcg
gatgttgtgg
ttttttaagt
ccagtctgca
catttgcagg
gatgcagtag
gtctcgegeg
cacgagctgce
gagacgctcg
ggaggagtgg
ctggecttttg
gaggttgacc
cgggtttgge

gtggaagaac
gatggcaatg
atagttgtgt
gccagactgce
catttcccac
aacggtttce
cttaccgcag
agagctgcag
tcgcatgttt
ttgcaaggaa
cgtttgacca
atccagcata
tgctcgtcca
gtctgggtca
ctggtcctgc
ttgaccatgg
ttggaggagg
agaaataccg
tccacgagec
ttgatgcgtt
ctgtccgtgt
tcctcegtata
gaggctaagt
tgaagacaca
acgtgaccgg
ctctcttecg
gcgggcatga
acctggececcg
tttttgttgt
atggagcgca
tgcacgtatt
accaggtgca
tctcegegta
ggtagggggt
agcaggcgceg
gcgcegggcegyg
gtgagcgegg
ccaagatatg
tcgtgcgagg
aagactatct
ttgaagctgg
agcttgttga
ttgatgatgt
tcttcgceggt
cctagcatgt
gcgtatgect
atgactttga
aaaaagtccg
agtatctttc
gaacggttgt
cccacaatgt
tcctegtagg
agatgagggt
tggtcgecgaa
aaggtaagcg
gcagtcacta
ttcccaaagg
gtgcgaggat
ctattgatgt
taaaaacgtg
tgacgaccgc
tggtggtctt

6120
6180
6240
6300
6360
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
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
8000
9060
8120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780



ctacttcggce
ccaccacgcce
caacatcgcg
ggagctcctg
acctaattte
gcggcgcgac
catctaaaag
gagagggggc
gttgctggeg
gacgacgggc
gttgacggeg
ctcggccatg
ggtggcggcg
ctcgttccag
ctgcgcgaga
gaggtagttyg
caacgtggat
cacggcgaad
acggatgagc
ttcttctteca
g999a999999
catctccccg
cagttggaag
cagggatacg
ggacctgagc
gtcacagtcg
gtttetggeg
ggtcgacaga
gccccaggcet
taccggcact
ggcggcggag
cctcatcgge
cacctgegtg
gttgatggtg
cgagagctcg
agtccgcacc
ccagcgtagg
gtagatgtac
gcggacgcgyg
gccggtcagg
gggcactctt
ttcgagcccce
ccaggtgtgce
ggctgctgeg
agcgaaagca
cgcgggacce
cccgtecatge
cttttceccag
gcaagagcag
gacatccgcg
gcactacctg
gcggcaccca
cctgtttege
agggcgcgag
gcccgacgcg
aaccgcatac
cgtgcgtacg
tgtaagcgceg
agtgcagcac
cgagggcegce
cagcttgagc
gttttacgce

tgcttgtcct
gcgcgagccece
cagatgggag
caggtttacc
caggggctgg
tacggtaccg
cggtgacgceg
aggggcacgt
aacgcgacga
ccggtgaget
gcctggegea
aactgctcga
aggtcgttgg
acgcggctgt
ttgagctcca
agggtggtgg
tcgttgatat
ttgaaaaact
tcggcgacag
atctcctett
acacggeggce
cggcgacggce
acgccgeccg
gcgctaacga
gagtccgcat
caaggtaggc
gaggtgctgce
agcaccatgt
tcgttttgac
tcttcttecte
tttggcecgta
tgaagcaggg
agggtagact
taagtgcagt
gtgtacctga
aggtactggt
gtggccgggyg
ctggacatcc
ttccagatgt
cgcgcgcaat
ccgtggtctg
gtatccggcece
gacgtcagac
ctagcttttt
ttaagtggct
ccggttcgag
aagaccccge
atgcatccgg
cggcagacat
gttgacgcgg
gacttggagg
agggtgcage
gaccgcgagg
ctgcggcatg
cgaaccggga
gagcagacgg
cttgtggcege
ctggagcaaa
agcagggaca
tggctgcetceg
ctggctgaca
cgcaagatat

tgaccgtctg
aaagtccaga
ctgtccatgg
tcgecatagac
ttggtggegg
¢gcggcgggce
ggcgagccce
cggcgecgeyg
cgcggcggtt
tgaacctgaa
aaatctcctg
tctcttecte
aaatgcgggce
agaccacgcc
cgtgcecggge
cggtgtgtte
ccceccaaggce
gggagttgcg
tgtcgcgceac
ccataagggc
gacgacggceg
gcatggtctc
tcatgtceceg
tgcatctcaa
cgaccggatc
tgagcaccgt
tgatgatgta
ccttgggtcce
atcggcgcag
cttcctettg
ggtggcgcece
ctaggtcggce
ggaagtcatc
tggccataac
gacgcgagta
atcccaccaa
ctceggggge
aggtgatgcc
tgcgcagcecgg
cgttgacgct
gtggataaat
gtccgeegtg
aacgggggag
tggccactgg
cgctccctgt
tctcggaccyg
ttgcaaattc
tgctgcggcea
gcagggcacc
cagcagatgg
agggcgaggg
tgaagcgtga
gagaggagcc
gcctgaatcg
ttagtccecge
tgaaccagga
gcgaggaggt
acccaaatag
acgaggcatt
atttgataaa
aggtggccgce
accatacccc
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gctgctcgag
tgtccgegeg
tctggagctc
gggtcagggce
cgtcgatggce
ggtgggccge
cggaggtagg
cgcgggcagyg
gatctcctga
agagagttcg
cacgtctect
ctggagatct
catgagctge
cccttecggea
gaagacggcg
tgccacgaag
ctcaaggcgc
cgccgacacg
ctcgegetcea
ctcececttet
caccgggagg
ggtgacggcg
gttatgggtt
caattgttgt
ggaaaacctc
ggcgggceggce
attaaagtag
ggcctgctga
gtctttgtag
tecctgeatcet
tecttectece
gacaacgcgc
catgtccaca
ggaccagtta
agccctcgag
aaagtgcgge
gagatcttcc
ggcggcggtyg
caaaaagtgc
ctagaccgtg
tcgcaagggt
atccatgcgg
tgctcctttt
ccgcgcegceag
agcecggaggyg
gccggactge
ctccggaaac
gatgcgcccce
ctccectect
tgattacgaa
cctggcegegg
tacgcgtgag
cgaggagatg
cgagcggttg
gcgcgcacac
gattaacttt
ggctatagga
caagccgctce
cagggatgcg
catcctgcag
catcaactat
ttacgttcce
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gggagttacg
cggcggtcegg
ccgeggegte
gcgggcetaga
ttgcaagagg
gggggtgtce
gggggctceg
agctggtgcet
atctggcgcecc
acagaatcaa
gagttgtectt
ccgcgtcececgg
gagaaggcgt
tcgegggege
tagtttcgca
aagtacataa
tccatggcect
gttaactcct
aaggctacag
tcttettetg
cggtcgacaa
cggcegttet
ggcggggggce
gtaggtactc
tcgagaaagg
agcgggegge
gcggtcttga
atgcgcaggce
tagtcttgca
cttgcatcta
atgcgtgtga
tcggctaata
aagcggtggt
acggtctggt
tcaaatacgt
ggcggetggce
aacataaggc
gtggaggcgce
tccatggtcg
caaaaggaga
atcatggcgg
ttaccgceeyg
ggcttccttc
cgtaagcggt
ttattttcca
ggcgaacggg
agggacgagc
cctectcage
cctaccgegt
cccecgeggce
ctaggagcge
gcgtacgtge
cgggatcgaa
ctgcgcgagg
gtggcggecyg
caaaaaaqct
ctgatgcatc
atggcgcage
ctgctaaaca
agcatagtgg
tccatgctta
atagacaagg

gtggatcgga
agcttgatga
aggtcaggcg
tccaggtgat
ccgcatccecce
ttggatgatg
gacccgeegy
gcgcgcegtag
tctgcgtgaa
tttecggtgte
gataggcgat
ctcgctccac
tgaggcctcce
gcatgaccac
ggcgctgaaa
cccagcegteg
cgtagaagtc
cctccagaag
gggcctette
gcggeggtgg
agcgctcgat
cgcgggggcy
tgccatgegg
cgeccgcecgag
cgtctaacca
ggtcggggtt
gacggcggat
ggtcggccat
tgagcctttce
tcgectgegge
ccccgaagec
tggcctgetyg
atgcgcccgt
gacccggcetg
agtcgttgca
ggtagagggg
gatgatatcc
gcggaaagtc
ggacgctctg
gcctgtaagc
acgaccgggg
cgtgtcgaac
caggcgeggce
taggctggaa
agggttgagt
ggtttgcctc
cccttttttg
agcggcaaga
caggaggggce
gccgggeecg
cctctectga
cgcggcagaa
agttccacgc
aggactttga
ccgacctggt
ttaacaacca
tgtgggactt
tgttccttat
tagtagagcc
tgcaggagcg
gcctgggcaa
aggtaaagat

9840

9300

9960
10020
10080
10140
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
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500



cgaggggttc
ttatcgcaac
ccgcgagctg
ggccgagtcc
ggaggcagct
cggcgtggag
ggtgatgttt
cagagccagce
atgtcgctga
tccgecaattce
gcgatcgtaa
tacgacgcgce
gaccggctgg
ggcaacctgg
ccgeggggac
acaccgcaaa
ggcctgcaga
cgggctccca
ttgctgctgce
ggtcacttgc
ttccaggaga
gcaaccctaa
aacagcgagg
cgcgacgggg
atgtatgcct
gccgtgaacc
ggtttctaca
atagacgaca
caggcagagg
ggcgctgcgg
accagcactc
ctgctgcage
agcctagtgg
ggcececgegcee
gacgatgact
gcgcacctte
taaaaaactc
¢ggcgcegcegg
gcgecagtygg
ccteegeggt
ccccectatteg
ctgaactacc
agcccggggyg
gacctgaaaa
aagtttaagg
aaatacgagt
gaccttatga
ctggaaagcg
gtcactggtc
ttgctgccag
cgcaagcggce
aacattcccg
cagggcgggg
aacgcggcag
gacacctttg
gccgececcg
ctgacagagg
cagtaccgca
tggaccctge
ccagacatga
gtggtgggcg
tactcccaac

tacatgcgca
gagcgcatcc
atgcacagcc
tactttgacg
ggggccggac
gaatatgacg
ctgatcagat
cgtcecggect
ctgcgecgcaa
tggaagcggt
acgcgcetgge
tgcttcagceg
tgggggatgt
gctccatggt
aggaggacta
gtgaggtgta
ccgtaaacct
caggcgaccg
taatagcgcc
tgacactgta
ttacaagtgt
actacctgct
aggagcgcat
taacgcccag
caaaccggcc
ccgagtattt
ccgggggatt
gcgtgttttc
cggcgetgeg
ccecegeggte
gcaccacccg
cgcagcgcga
acaagatgag
cgcccacccg
cggcagacga
gccccaggcet
accaaggcca
cgatgtatga
cggcggcget
acctgcggec
acaccacccyg
agaacgacca
aggcaagcac
ccatcctgca
cgcgggtgat
gggtggagtt
acaacgcgat
acatcggggt
ttgtcatgcc
gatgcggggt
aacccttceca
cactgttgga
gtggcgcagg
ccgcggcaat
ccacacgggce
ctgcgcaacc
acagcaagaa
gctggtacct
tttgcactcce
tgcaagaccce
ccgagctgtt
tcatccgceca

tggcgctgaa
acaaggccgt
tgcaaagggc
cgggcgctga
ctgggctgge
aggacgatga
gatgcaagac
taactccacg
tcctgacgcecg
ggtcccggceg
cgaaaacagg
cgtggetcegt
gcgcgaggce
tgcactaaac
caccaacttt
ccagtctggg
gagccaggct
cgcgaccgtg
cttcacggac
ccgcgaggcce
cagccgecgeyg
gaccaaccgg
tttgcgctac
cgtggegetg
gtttatcaac
caccaatgcc
cgaggtgccce
cccgcaaccg
aaaggaaagc
agatgctagt
ccecgegectg
aaaaaacctg
tagatggaag
tcgtcaaagg
cagcagcgtc
ggggagaatg
tggcaccgag
ggaaggtcct
gggttctcece
taccgggggg
tgtgtacctg
cagcaacttt
acagaccatc
taccaacatg
ggtgtcgcge
cacgctgceccece
cgtggagcac
aaagtttgac
tggggtatat
ggacttcacc
ggagggcttt
tgtggacgce
cggcagcaac
gcagccggtg
tgaggagaag
cgaggtcgag
acgcagttac
tgcatacaac
tgacgtaacc
cgtgaccttc
gccecgtgcac
gtttacctct
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ggtgcttacce
gagcgtgagc
cctggectggce
cctgcgetgg
ggtggcaccc
gtacgagcca
gcaacggacc
gacgactggce
ttccggcage
cgcgcaaacc
gccateceggce
tacaacagcg
gtggcgcagc
gccttectga
gtgagcgcac
ccagactatt
ttcaaaaact
tctagcttgce
agtggcagcg
ataggtcagg
ctggggcagg
cggcagaaga
gtgcagcaga
gacatgaccg
cgcctaatgg
atcttgaacc
gagggtaacg
cagaccctgc
ttcecgecagge
agcccattte
ctgggcgagqg
ccteceggeat
acgtacgcge
cacgaccgtc
ctggatttgg
ttttaaaaaa
cgttggtttt
cctcectect
ttcgatgcectce
agaaacagca
gtggacaaca
ctgaccacgg
aatcttgacg
ccaaatgtga
ttgcctacta
gagggcaact
tacttgaaag
acccgcaact
acaaacgaag
cacagccgcece
aggatcacct
taccaggcga
agcagtggca
gaggacatga
cgcgetgagg
aagcctcaga
aacctaataa
tacggcgacc
tgecggctcgg
cgctcecacgce
tccaagagct
ctgacccacg
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ttgagcgacg
cggcggcgcyg
acgggcagcyg
gceccaagece
gcgcgegetg
gaggacggcg
cggcggtgeg
gccaggtcat
agccgcaggce
ccacgcacga
ccgacgaggce
gcaacgtgca
gtgagcgcgce
gtacacagcc
tgcggctaat
ttttccagac
tgcaggggcet
tgacgcccaa
tgtcceggga
cgcatgtgga
aggacacggg
tcceetegtt
gcgtgagcecet
cgcgcaacat
actacttgca
cgcactggcet
atggattcct
tagagttgca
caagcagctt
caagcttgat
aggagtacct
ttcccaacaa
aggagcacag
agcggggtct
gagggagtgg
aaaaaaagca
cttgtattce
acgagagtgt
ccctggaccce
tcecgttactce
agtcaacgga
tcattcaaaa
accggtcgca
acgagttcat
aggacaatca
actccgagac
tgggcagaca
tcagactggg
ccttccatcc
tgagcaactt
acgatgatct
gcttgaaaga
gcggcgcegga
acgatcatgc
ccgaagcagce
agaaaccggt
gcaatgacag
ctcagaccgg
agcaggtcta
gccagatcag
tctacaacga
tgttcaatcg

acctgggcgt
agctcagcga
gcgatagaga
gacgcgecect
gcaacgtcgg
agtactaagc
ggcggcegetg
ggaccgcatc
caaccggctc
gaaggtgctg
cggcctggte
gaccaacctg
gcagcagcag
cgccaacgtg
ggtgactgag
cagtagacaa
gtgggaggtg
ctcgcgectg
cacataccta
cgagcatact
cagcctggag
gcacagttta
taacctgatg
ggaaccgggce
tcgecgeggece
accgccccect
ctgggacgac
acagcgcgag
gtccgatcta
agggtctctt
aaacaactcg
cgggatagag
ggacgtgcca
ggtgtgggag
caacccgttt
tgatgcaaaa
ccttagtatg
ggtgagcgeg
gccgtttgtg
tgagttggca
tgtggcatcc
caatgactac
ctggggcggce
gtttaccaat
ggtggagcetg
catgaccata
gaacggggtt
gtttgacccce
agacatcatt
gttgggcatc
ggagggtggt
tgacaccgaa
agagaactcc
cattcgcggce
ggccgaaget
gatcaaaccc
caccttcacc
aatccgctca
ctggtcgttg
caactttccg
ccaggccgtce
ctttcccgag

13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540
15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220



aaccagattt
gctctcacag
accattactg
tcgecegegeg
agcaataaca
cgctccgacce
aaacgcggcce
gcgegcaact
gtggtgcgeg
cgccaccgcece
gcacgtcgca
gtcactgtgce
gctatgactc
cgcgtgcceg
tcgtactgtt
atcaaagaag
gagcaggatt
gatgaacttg
tggaaaggtc
ggtgagcget
ctgcttgagce
atgctggcgt
cagcaggtgc
ggtgacttgg
ttggaaaaaa
caggtggcge
accagtattg
gtggcggatg
caaacggdacc
tacggcgcceg
ccecggcetatce
accactggaa
cgcagggtgg
agcatcgttt
cgtttcccgg
ggcctgacgg
atgcgcggeg
cccggaattg
tggaaaaatc
tagaatggaa
gggaaactgg
gctgtggagc
gaacagcagc
ggtggtagat
gcaaaataag
cgtggagaca
aactctggtg
gcccaccacc
aacgctggac
cgcegttgtt
atcgttgcgg
gggggtgcaa
catgtatgcg
agatggctac
cctcggagta
gcctgaataa
ggtcccageg
acaaggcgcg
actttgacat
cctacaacgc
ctgctcttga
aagctgagca

tggcgcgece
atcacgggac
acgccagacg
tcctatcgag
caggctgggg
aacacccagt
gcactgggceg
acacgcccac
gagcccggcg
gccgacccgg
ccggccgacyg
cceccaggte
agggtcgcag
tgcgcacccg
gtatgtatcc
agatgctcca
acaagccccg
acgacgaggt
gacgcgtaaa
ccacccgcac
aggccaacga
tgccgcectgga
tgceccgeget
cacccaccgt
tgaccgtgga
cgggactggg
ccaccgccac
ccgcggtgea
cgtggatgtt
ccagcgeget
gtggctacac
cccgecgecg
ctcgcgaagg
aaaagccggt
tgccgggatt
gcggcatgeg
gtatcctgcee
catccgtggce
aaaataaaaa
gacatcaact
caagatatcg
ggcattaaaa
acaggccaga
ggcctggcect
attaacagta
gtgtctccag
acgcaaatag
cgtcccatceg
ctgcctcceccce
gtaacccgtc
cccgtagceca
tccctgaage
tccatgtege
cccttcgatg
cctgagcccc
caagtttaga
tttgacgctg
gttcacccta
ccgeggcegtg
cctggctcce
aataaaccta
gcaaaaaact

gccagececce
gctaccgctg
ccgcacctge
ccgcactttt
cctgecgette
gcgegtgcge
caccaccgtce
gccgecacca
ctatgctaaa
cactgccgcee
ggcggccatg
caggcgacga
gggcaacgtg
ccceccgege
agcggcgygcyg
ggtcatcgeg
aaagctaaag
ggaactgctg
acgtgttttg
ctacaagcge
gcgccteggg
cgagggcaac
tgcaccgtcc
gcagctgatg
acctgggctg
cgtgcagace
agagggcatg
ggcggtcgcet
Lcgegtttea
actgcccgaa
ctaccgcccce
ccgtcegeegt
aggcaggacc
ctttgtggtt
ccgaggaaga
tcgtgcgeac
ccteccttatt
cttgcaggcg
gtctggacte
ttgcgtctcet
gcaccagcaa
atttcggttc
tgctgaggga
ctggcattag
agcttgatce
aggggcegtgg
acgagcctcc
cgcccatggce
ccgccgacac
ctagccgcege
gtggcaactg
gccgacgatg
cgccagagga
atgccgcagt
gggctggtgce
aaccccacgg
cggttcatcc
gctgtgggtyg
ctggacaggg
aagggtgccecc
gaagaagagg
cacgtatttg
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accatcacca
cgcaacagca
ccctacgttt
tgagcaagca
ccaagcaaga
gggcactacc
gatgacgcca
gtgtccacag
atgaagagac
caacgcgcgg
cgggccgcetce
gcggcecegecyg
tattgggtgc
aactagattg
gcgcgcaacg
ccggagatct
cgggtcaaaa
cacgctaccg
cgacccggea
gtgtatgatg
gagtttgcct
ccaacaccta
gaagaaaagc
gtacccaagc
gagcccgagg
gtggacgttc
gagacacaaa
gcggcecgegt
gccceeecggce
tatgccctac
agaagacgag
cgccagcccg
ctggtgctge
cttgcagata
atgcaccgta
caccggcggce
ccactgatcg
cagagacact
tcacgctege
ggccccgcga
tatgagcggt
caccgttaag
taagttgaaa
cggggtggtyg
ccgececteee
cgaaaagcgt
ctcgtacgag
taccggagtg
ccagcagaaa
gtcectgcege
gcaaagcaca
cttctgatag
gctgctgage
ggtcttacat
agtttgcecg
tggcgcectac
ctgtggaccg
ataaccgtgt
gccctacttt
caaatccttg
acgatgacaa
ggcaggcgcce
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ccgtcagtga
tcggaggagt
acaaggccct
tgtccatccect
tgtttggcgg
gcgcgecctg
tcgacgegat
tggacgcggce
ggcggaggceyg
cggcggccct
gaaggctggc
cagcagccge
gcgactcggt
caagaaaaaa
aagctatgtc
atggcccccece
agaaaaagaa
cgecccaggeg
ccaccgtagt
aggtgtacgg
acggaaagcyg
gcctaaagcce
gcggcctaaa
gccagcgact
tccgegtgeg
agatacccac
cgtcceceggt
ccaagacctc
gceccgcegecyg
atccttccat
caactacccg
tgctggcccce
caacagcgcyg
tggccctcecac
ggaggggcat
ggcgcgcegtce
ccgcggcegat
gattaaaaac
ttggtcctgt
cacggctcgce
ggcgccttea
aactatggca
gagcaaaatt
gacctggcca
gtagaggagc
ccgcgccccg
gaggcactaa
ctgggccage
cctgtgcectgce
cgcgecgeca
ctgaacagca
ctaacgtgtc
cgeccgcgege
gcacatctcg
cgccaccgag
gcacgacgtg
tgaggatact
gctggacatg
taagccctac
cgaatgggat
cgaagacgaa
ttattctggt

aaacgttcct
ccagcgagtg
gggcatagtc
tatatcgcce
ggccaagaag
gggcgcgeac
ggtggaggag
cattcagacc
cgtagcacgt
gcttaaccgce
cgcgggtatt
ggccattagt
tagcggectg
ctacttagac
caagcgcaaa
gaagaaggaa
agatgatgat
acgggtacag
ctttacgeccce
cgacgaggac
gcataaggac
cgtaacactg
gcgcgagtcet
ggaagatgtc
gccaatcaag
taccagtagce
tgcctcageg
tacggaggtg
ttcgaggaag
tgcgcectacce
acgccgaacc
gatttccgtg
ctaccacccc
ctgccgcecte
ggccggcecac
gcaccgtcge
tggcgcegtyg
aagttgcatg
aactattttg
gccegtteat
gctggggetce
gcaaggcctg
tccaacaaaa
accaggcagt
ctccaccgge
acagggaaga
agcaaggcct
acacacccgt
caggcccgac
gcggtccgeg
tcgtgggtet
gtatgtgtgt
ccgettteca
ggccaggacyg
acgtacttca
accacagacc
gcgtactegt
gcttccacgt
tctggcactg
gaagctgcta
gtagacgagc
ataaatatta

17280
17340
17400
17460
17520
17580
17640
17700
17760
17820
17880
17940
18000
18060
18120
18180
18240
18300
18360
18420
18480
18540
18600
18660
18720
18780
18840
18900
18960
19020
19080
19140
19200
19260
19320
19380
19440
19500
19560
19620
19680
19740
19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940



caaaggaggg
ttcaacctga
ctgggagagt
ccacaaatga
gtcaagtgga
tgactcctaa
tttcttacat
tgcccaacag
acagcacggg
atttgcaaga
gaaccaggta
ttattgaaaa
tgattaatac
aaaaagatgce
tggaaatcaa
atttgcccega
cctacgacta
ttggagcacg
atgctggcect
tccaggtgcece
cctacgagtg
acctaagggt
tcececatgge
accagtcctt
ctaccaacgt
tcacgcgcect
cctactectgg
aggtggccat
ccaacgagtt
acatgaccaa
gcttctatat
ccatgagccg
tacaccaaca
aggcctaccce
cccagaaaaa
tgtccatggg
cgctagacat
ttgaagtctt
acctgcgcac
aacagctgcc
ttgtgggcca
caagctecgee
ggcctttgee
tgaccagcga
cattgcttect
gcccaacteg
gccccaaact
catgctcaac
cttcctggag
ttetttttgt
caaatgcttt
cgtttaaaaa
gcgatactgg
gaagttttca
tatcttgaag
gcagcactgg
gatcagatcc
ctgeccttcee
caaaaggtga
ctgcttaaaa
ggaaaactga
gatctgcacc

tattcaaata
acctcaaata
cctaaaaaag
aaatggaggg
aatgcaattt
agtggtattg
gcccactatt
gcctaattac
taatatgggt
cagaaacaca
cttttctatg
tcatggaact
agagactctt
tacagaattt
tctaaatgcece
caagctaaag
catgaacaag
ctggtcecctt
gcgctaccge
tcagaagttc
gaacttcagg
tgacggagcc
ccacaacacc
taacgactat
gcccatatcee
taagactaag
ctctataccc
tacctttgac
tgaaattaag
agactggttc
cccagagagce
tcaggtggtg
caacaactct
tgctaacttc
gtttctttgce
cgcactcaca
gacttttgag
tgacgtggtc
gccecctteteg
gccatgggcet
tattttttgg
tgcgccatag
tggaacccge
ctcaagcagg
tceceecgacce
gcegectgtg
cccatggatce
agtccccagg
cgccactcge
cacttgaaaa
tatttgtaca
tcaaaggggt
tgtttagtgce
ctccacaggc
tcgcagttgg
aacactatca
gcgtccaggt
aaaaagggcg
ccgtgececgg
gccacctgag
ttggccggac
acatttcggce

ggtgtcgaag
ggagaatcte
actaccccaa
caaggcattc
ttctcaacta
tacagtgaag
aaggaaggta
attgctttta
gttctggcgg
gagctttcat
tggaatcagg
gaagatgaac
accaaggtaa
tcagataaaa
aacctgtgga
tacagtcctt
cgagtggtgg
gactatatgg
tcaatgttgc
tttgccatta
aaggatgtta
agcattaagt
gcctccacge
ctctcegecg
atcccctcee
gaaaccccat
tacctagatg
tcttctgtcea
cgctcagttg
ctggtacaaa
tacaaggacc
gatgatacta
ggatttgttg
ccctatccge
gatcgcaccc
gacctgggce
gtggatccca
cgtgtgcacc
gccggcaacyg
ccagtgagca
gcacctatga
tcaatacggc
actcaaaaac
tttaccagtt
gctgtataac
gactattctg
acaaccccac
tacagcccac
cctacttccg
acatgtaaaa
ctctcgggtg
tctgecgege
tccacttaaa
tgcgcaccat
ggcctccgcece
gcgceggaty
cctecegegtt
cgtgcccagg
tctgggcegtt
cctttgcgcee
aggccgegte
cccaccggtt

037291

gtcaaacacc
agtggtacga
tgaaaccatg
ttgtaaagca
ctgaggcagce
atgtagatat
actcacgaga
gggacaattt
gccaagcatc
accagctttt
ctgttgacag
ttccaaatta
aacctaaaac
atgaaataag
gaaatttcct
ccaacgtaaa
ctcccggget
acaacgtcaa
tgggcaatgg
aaaacctcct
acatggttct
ttgatagcat
ttgaggccat
ccaacatgct
gcaactgggc
cactgggctc
gaacctttta
gctggcectgg
acggggaggg
tgctagctaa
gcatgtactc
aatacaagga
gctaccttgce
ttataggcaa
tttggcgcat
aaaaccttct
tggacgagcc
agccgcaccg
ccacaacata
ggaactgaaa
caagcgcttt
cggtcgcgag
atgctacctce
tgagtacgag
gctggaaaag
ctgcatgttt
catgaacctt
cctgcgtege
cagccacagt
ataatgtact
attatttacc
atcgctatgce
ctcaggcaca
caccaacgcg
ctgcgcgcegce
gtgcacgctg
gctcagggcg
ctttgagttg
aggatacagc
ttcagagaag
gtgcacgcag
cttcacgatc

- 40 -

taaatatgcc
aacagaaatt
ttacggttca
acaaaatgga
cgcaggcaat
agaaacccca
actaatgggc
tattggtcta
gcagttgaat
gcttgattcc
ctatgatcca
ctgctttcceca
aggtcaggaa
agttggaaat
gtactccaac
aatttctgat
agtggactgc
cccatttaac
tcgctatgtg
tctectgecg
gcagagctcc
ttgcectttac
gcttagaaac
ctaccctata
ggctttccge
gggctacgac
cctcaaccac
caatgaccgc
ttacaacgtt
ctataacatt
cttctttaga
ctaccaacag
ccccaccatg
gaccgcagtt
cccattcetcec
ctacgccaac
cacccttcett
cggcgtcatce
aagaagcaag
gccattgtca
ccaggctttg
actgggggcg
tttgagccct
tcactcctge
tccacccaaa
ctccacgect
attaccgggg
aaccaggaac
gcgcagatta
agagacactt
cccacccettg
gccactggca
accatccgceg
tttagcaggt
gagttgcgat
gccagcacgce
aacggagtca
cactcgcacc
gcctgcataa
aacatgccgc
caccttgcgt
ttggccttge

gataaaacat
aatcatgcag
tatgcaaaac
aagctagaaa
ggtgataact
gacactcata
caacaatcta
atgtattaca
gctgttgtag
attggtgata
gatgttagaa
ctgggaggtg
aatggatggg
aattttgcca
atagcgctgt
aacccaaaca
tacattaacc
caccaccgca
cccttccaca
ggctcataca
ctaggaaatg
gccaccttct
gacaccaacg
cccgccaacyg
ggctgggcect
ccttattaca
acctttaaga
ctgcttaccc
gcccagtgta
ggctaccagg
aacttccagc
gtgggcatcc
cgcgaaggac
gacagcatta
agtaacttta
tccgeccacg
tatgttttgt
gaaaccgtgt
caacatcaac
aagatcttgg
tttctccaca
tacactggat
ttggcttttce
gccgtagegce
gcgtacaggg
ttgccaactg
tacccaactc
agctctacag
ggagcgccac
tcaataaagg
ccgtctgege
gggacacgtt
gcagctcggt
cgggcgecga
acacagggtt
tcttgtcgga
actttggtag
gtagtggcat
aagccttgat
aagacttgcc
cggtgttgga
tagactgctc

21000
21060
21120
21180
212490
21300
21360
21420
21480
21540
21600
21660
21720
21780
21840
21900
21960
22020
22080
22140
22200
22260
22320
22380
22440
22500
22560
22620
22680
22740
22800
22860
22920
22980
23040
23100
23160
23220
23280
23340
23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
24000
24060
24120
24180
24240
24300
24360
24420
24480
24540
24600
24660



cttcagcgcg
tatcataatg
ccacaacgcg
gtacgcctgce
ctgcaacccg
ttggtcaggce
cagcgcgcege
gttcatcacc
cataccacgc
gccatgcecttg
tctttecttee
agggecgcttc
cgggetgggt
gatacgccgce
ggacgacacg
ggtttcgcgce
catggagtca
ctccaccgat
ggaggaagtg
agtaccaaca
€gg9g9cggg9ggy
gcatctgcag
cctcgcecata
ccccaaacgc
atttgcecgtg
cctatecctge
tgtcatacct
cgacgagaag
tggagtgttg
cgaggtcacc
catgagtgag
acaaacagag
gcgcgagect
cgtggagctt
ggaaacattg
cgtggagctc
aaacgtgctt
ttacttattt
ggagtgcaac
ggccttcaac
gcttaaaacc
taggaacttt
cgactttagtg
tctgcagcta
cggtctactg
caattcgcag
gcctgacgaa
ttaccttcge
ccaatcccge
tggccaattg
ggtttacttg
ctatcagcag
tgcecgeegece
acgaggagga
tcgaagaggt
agaaatcggce
tgccecgtteg
agcagcegec
ggcacaagaa
gccgetttet
gtcatctcta
aagcaaaggc

cgctgcecegt
cttcecgtgta
cagcccgtgg
aggaatcgcc
cggtgctcct
agtagtttga
gcagcctcca
gtaatttcac
gccactgggt
attagcaccg
tcgctgteca
tttttettet
gtgcgcggca
ctcatccget
tcctccatgg
tgctectett
gtcgagaaga
gccgccaacg
attatcgagce
gaggataaaa
gacgaaaggc
cgccagtgceg
gcggatgtca
caagaaaacg
ccagaggtgce
cgtgccaacc
gatatcgccect
cgcgcggcaa
gtggaactcg
cactttgcct
ctgatcgtgce
gagggcctac
gccgacttgg
gagtgcatgc
cactacacct
tgcaacctgg
cattccacge
ctatgctaca
ctcaaggagc
gagcgctccg
ctgcaacagg
atcctagagc
cccattaagt
gccaactacc
gagtgtcact
ctgcttaacg
aagtccgcgg
aaatttgtac
ccgcectaatg
caagccatca
gacccccagt
cagccgcggg
acccacggac
ggaggacatg
gtcagacgaa
aaccggttcce
ccgacccaac
gcegttagece
cgccatagtt
tctctaccat
cagcccatac
gaccggatag

tttcgctcgt
gacacttaag
gctcgtgatg
ccatcatcgt
cgttcagcca
agttcgectt
tgceccttete
tttccgette
cgtcttcatt
gtgggttgct
cgattacctc
tgggcgcaat
ccagcgegte
tttttggggg
ttgggggacyg
cccgactggce
aggacagcct
cgcctaccac
aggacccagg
agcaagacca
atggcgacta
ccattatctg
gccttgcecta
gcacatgcga
ttgccaccta
gcagccgagce
cgctcaacga
acgctctgcea
agggtgacaa
acccggcact
gccgtgcgcea
ccgecagttgg
aggagcgacg
agcggttctt
ttcgacaggg
tctcctacct
tcaagggcga
cctggcagac
tgcagaaact
tggccgegea
gtctgccaga
gctcaggaat
accgcgaatg
ttgcctacca
gtcgctgcaa
aaagtcaaat
ctccggggtt
ctgaggacta
cggagcttac
acaaagcccg
ccggcgagga
cccttgette
gaggaggaat
atggaagact
acaccgtcac
agcatggcta
cgtagatggg
caagagcaac
gcttgecttge
cacggcgtgg
tgcaccggcg
caagactctg
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cacatccatt
ctcgectteg
cttgtaggtc
cacaaaggtc
ggtcttgcecat
tagatcgtta
ccacgcagac
gctgggctcet
cagccgcecge
gaaacccacc
tggtgatggc
ggccaaatcc
ttgtgatgag
cgcccgggga
tcgcgceccgea
catttccttc
aaccgccccee
cttceceegte
ttttgtaagc
ggacaacgca
cctagatgtg
cgacgcgttg
cgaacgccac
gcccaacccg
tcacatcttt
ggacaagcag
agtgccaaaa
acaggaaaac
cgcgegcecta
taacctaccc
gccectggag
cgacgagcag
caaactaatg
tgctgacccg
ctacgtacgce
tggaattttg
ggcgcgecge
ggccatgggce
gctaaagcaa
cctggcggac
cttcaccagt
cttgccecgece
ccctecgeeg
ctctgacata
cctatgcacc
tatcggtacc
gaaactcact
ccacgcceccac
cgcctgegtce
ccaagagttt
gctcaaccca
ccaggatgge
actgggacag
gggagagcct
cctcggtege
caacctccge
acaccactgg
aacagcgcca
aagactgtgg
ccttceceeceg
gcagcggceag
acaaagccca

-4]1 -

tcaatcacgt
atctcagcgce
acctctgcaa
ttgttgctgg
acggccgceca
tccacgtggt
acgatcggceca
tcctettect
actgtgcgct
atttgtagcg
gggcgctcgg
geccgeegagg
tcttcectegt
ggcggceggceg
ccgcgtcege
tcctataggce
tctgagtteg
gaggcaccce
gaagacgacg
gaggcaaacg
ggagacgacg
caagagcgca
ctattctcac
cgcctcaact
ttccaaaact
ctggecettge
atctttgagg
agcgaaaatg
gccgtactaa
cccaaggtca
agggatgcaa
ctagcgcgcet
atggccgcag
gagatgcagc
caggcctgca
cacgaaaacc
gactacgtcc
gtttggcage
aacttgaagg
atcattttcc
caaagcatgt
acctgctgtg
ctttggggece
atggaagacg
ccgcaccgcet
tttgagctge
ccggggetgt
gagattaggt
attacccagg
ctgctacgaa
atcecceceege
acccaaaaag
tcaggcagag
agacgaggaa
attccccecteg
tcctcaggeg
aaccagggcec
aggctaccge
gggcaacatc
taacatcctg
caacagcagc
agaaatccac

gctccttatt
agcggtgcag
acgactgcag
tgaaggtcag
gagcttccac
acttgtccat
cactcagcgg
cttgcgtccg
tacctccttt
ccacatcttc
gcttgggaga
tcgatggceccg
cctcggacte
acggggacgg

gctcgggggt
agaaaaagat
ccaccaccgc
cgcttgagga
aggaccgctce
aggaacaagt
tgctgttgaa
gcgatgtgcce
cgcgcgtacc
tctaccecegt
gcaagatacc
ggcagggcge
gtcttggacg
aaagtcactc
aacgcagcat
tgagcacagt
atttgcaaga
ggcttcaaac
tgctcgttac
gcaagctaga
agatctccaa
gccttgggceca
gcgactgcgt
agtgcttgga
acctatggac
ccgaacgcct
tgcagaactt
cacttcctag
actgctacct
tgagcggtga
ccctggtttg
agggtccctce
ggacgtcgge
tctacgaaga
gccacattct
agggacgggg
cgccgcagcec
aagctgcagce
gaggttttgg
gcttccgagg
ccggecgceccece
ccgccggceac
ggtaagtcca
tcatggcgeg
tccttegecce
cattactacc
ggccacacag
agcggcggea

24720
24780
24840
24900
24960
25020
25080
25140
25200
25260
25320
25380
25440
25500
25560
25620
25680
25740
25800
25860
25920
25980
26040
26100
26160
26220
26280
26340
26400
26460
26520
26580
26640
26700
26760
26820
26880
26940
27000
27060
27120
27180
27240
27300
27360
27420
27480
27540
27600
27660
27720
27780
27840
27900
27960
28020
28080
28140
28200
28260
28320
28380



gcagcaggag
agaaacagga
gagctgaaaa
agcgaagatc
gcgctgactce
catctccagce
attcccacgce
caagactact
aacggaatac
cctcgtaata
gctcccacca
ggggcgeage
cacctgacaa
ggtctcecgtce
cgtcaggcaa
actctgcaat
cccggecact
ggctacgact
tgtcgcecgece
gaggatcata
cgtagcctga
tgtgttctca
tttaactaat
gtccagttta
cctggctgea
atccgcaccce
cttcaacccc
tccteccttt
cctatccgaa
ctctctggac
caaaaaaacc
agccctaact
atcacaggcce
cacagtgtca
cagtaccctt
tgacttgaaa
tttgcatgta
taataatact
tatgcaactt
tgatgttagt
tctttttata
tacagcttca
gtttgacgct
tgcaccaaac
caaggctatg
agtaggaaac
ctgtagacta
tcaaatactt
aacagttcaa
ttccttectg
ctatacaaac
aactgccaaa
aacactaacc
ctctatgtca
atcctcttac
acgtgtttat
caccaccaca
tcaacctgcce
taaaaagcat
cctgtcgagce
tcatgtcgcect
gcggcgaagg

gaggagcgct
tttttceccac
taaaaaacag
agcttcggcecg
ttaaggacta
ggccacaccce
cctacatgtg
caacccgaat
gcgcccaccg
accttaatcc
ctgtggtact
ttgcgggegg
tcagagggeg
cggacgggac
tcctaactct
ttattgagga
atccggatca
gaatgttaag
acaagtgctt
tcgagggccce
ttcgggagtt
ctgtgatttg
aaaaaaaaat
ttcagcagca
aactttctcc
actatcttca
gtgtatccat
gtatccccceca
cctctagtta
gaggccggcea
aagtcaaaca
gtggctgeeg
ccgctaaccg
gaaggaaagc
actatcactg
gagcccattt
acagacgacc
tccttgcaaa
aatgtagcag
tatccgtttg
aactcagccc
aacaattcca
acagccatag
acaaatcccc
gttcctaaac
aaaaataatg
aatgcagaga
gctacagttt
agtgctcatc
gacccagaat
gctgttggat
agtaacattg
attacactaa
ttttcatggg
actttttcat
ttttcaattg
tagcttatac
acctccctcc
catatcatgg
caaacgctca
gtccagctgce
agaagtccac

gcgtctggeg
tctgtatgcet
gtctctgcga
cacgctggaa
gtttcgcgee
ggcgccagca
gagttaccag
aaactacatg
aaaccgaatt
ccgtagttgg
tcccagagac
ctttcgtcac
aggtattcag
atttcagatc
gcagacctcg
gtttgtgcca
atttattcct
tggagaggca
tgccecgegac
ggcgeacggce
tacccagege
caactgtcct
aataaagcat
cctecttgee
acaatctaaa
tgttgttgca
atgacacgga
atgggtttca
cctccaatgg
accttacctc
taaacctgga
ccgcacctct
tgcacgactc
tagccctgea
cctcacccecce
atacacaaaa
taaacacttt
ctaaagttac
gaggactaag
atgctcaaaa
acaacttgga
aaaagcttga
ccattaatgc
tcaaaacaaa
taggaactgg
ataagctaac
aagatgctaa
cagttttgge
ttattataag
attggaactt
ttatgcctaa
tcagtcaagt
acggtacaca
actggtctgg
acattgccca
cagaaaattt
agatcaccgt
caacacacag
gtaacagaca
tcagtgatat
tgagccacag
gcctacatgg
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cccaacgaac
atatttcaac
tcecectcecacce
gacgcggagg
ctttctcaaa
cctgttgtca
ccacaaatgg
agcgcegggac
ctcctggaac
ccecgetgecece
gcccaggcecg
agggtgcggt
ctcaacgacg
ggcggcgcecg
tcctctgage
tcggtctact
aactttgacg
gagcaactgc
tccggtgagt
gtccggcetta
cccctgcectag
aaccctggat
cacttactta
ctcectececag
tggaatgtca
gatgaagcgce
aaccggtcct
agagagtccc
catgcttgcg
ccaaaatgta
aatatctgca
aatggtcgcg
caaacttagc
aacatcaggc
tctaactact
tggaaaacta
gaccgtagca
tggagccttg
gattgattct
ccaactaaat
tattaactac
ggttaaccta
aggagatggg
aattggccat
ccttagtttt
tttgtggacc
actcactttg
tgttaaaggc
atttgacgaa
tagaaatgga
cctatcaget
ttacttaaac
ggaaacagga
ccacaactac
agaataaaga
caagtcattt
accttaatca
agtacacagt
tattcttagg
taataaactc
gctgctgtce
gggtagagtc

-4 -

ccgtatcgac
agagcagggg
gcagctgcct
ctctcttcag
tttaagcgeg
gcgccattat
gacttgcggce
cccacatgat
aggcggctat
tggtgtacca
aagttcagat
cgcccgggcea
agtcggtgag
gcecgetcette
cgcgctctgg
ttaacccett
cggtaaagga
gcctgaaaca
tttgctactt
ccgcccaggg
ttgagcggga
tacatcaaga
aaatcagtta
ctctggtatt
gtttcctect
gcaagaccgt
ccaactgtgc
cctggggtac
ctcaaaatgg
accactgtga
cccctcacag
ggcaacacac
attgccaccc
cccctcacca
gccactggta
ggactaaagt
actggtccag
ggttttgatt
caaaacagac
ctaagactag
aacaaaggcc
agcactgcca
cttgaatttg
ggcctagaat
gacagcacag
acaccagctc
gtcttaacaa
agtttggctc
aatggagtgc
gatcttactg
tatccaaaat
ggagacaaaa
gacacaactc
attaatgaaa
atcgtttgtg
ttcattcagt
aactcacaga
cctttctecc
tgttatattc
ccecgggcage
aacttgcggt
ataatcgtgc

ccgcgagcett
ccaagaacaa
gtatcacaaa
taaatactgc
aaaactacgt
gagcaaggaa
tggagctgcece
atcccgggtce
taccaccaca
ggaaagtccce
gactaactca
gggtataact
ctcctcgett
attcacgcct
aggcattgga
ctcgggacct
ctcggcggac
cctggtccac
tgaattgcce
agagcttgcce
caggggaccc
tcttattcce
gcaaatttet
gcagcttcct
gttcctgtce
ctgaagatac
cttttcttac
tctetttgeg
gcaacggcct
gcccacctct
ttacctcaga
tcaccatgca
aaggacccct
ccaccgatag
gcttgggcat
acggggctcc
gtgtgactat
cacaaggcaa
gccttatact
gacagggccc
tttacttgtt
aggggttgat
gttcacctaa
ttgattcaaa
gtgccattac
catctcctaa
aatgtggcag
caatatctgg
tactaaacasa
aaggcacagc
ctcacggtaa
ctaaacctgt
caagtgcata
tatttgccac
ttatgtttca
agtatagccc
accctagtat
cggctggect
cacacggttt
tcacttaagt
tgcttaacgg
atcaggatag

28440
28500
28560
28620
28680
28740
28800
28860
28920
28980
29040
29100
29160
29220
29280
29340
29400
29460
29520
29580
29640
29700
29760
29820
29880
29940
30000
30060
30120
30180
30240
30300
30360
30420
30480
30540
30600
30660
30720
30780
30840
30900
30960
31020
31080
31140
31200
31260
31320
31380
31440
31500
31560
31620
31680
31740
31800
31860
31920
31980
32040
32100



ggcggtggtyg
aatacaacat
ttgtcctecg
acagcaccac
cggggaccac
ccctceataaa
cccggtacca
tggccaaaac
ggagagccca
aacacaggca
tatcccaggg
gcacgtaact
ccagtatggt
tgcgccgaga
tagtcatatt
tctegeeget
aggcgceccee
tccaccaccg
acgggaggag
caaaacctca
ctctacagcec
gcaaacggcc
tataaacatt
tatatctcta
gcectcecacce
acctgtataa
cgcagggcca
ccaggaacca
accagcgtag
ctcaaaaaat
agataaaggc
atgtctgegg
aagcctgtct
cggcgtgacce
tcatgtccgg
gtgctaaaaa
ttacagcccce
aaaaaccctc
ccacagcggce
accactcgac
gagtatatat
accgcacgceg
tcacttcegt
catacaagtt
cgtcacaaac
tgatgatg

ctgcagcagce
ggcagtggte
ggcacagcag
aatattgttc
agaacccacg
cacgctggac
tataaacctc
ctgcccgeceg
ggactcgtaa
cacgtgcata
aacaacccat
cacgttgtgc
agcgcgggtt
caaccgagat
tcctgaagca
tagatcgctce
tggcttcggg
cagaataagc
cgggaagagce
aaatgaagat
aaagaacaga
ctcacgtcca
ccagcacctt
agcaaatccc
ttcagcctca
gattcaaaag
gctgaacata
tgacaaaaga
cccegatgta
caggcaaagc
aggtaagctc
gtttctgcat
tacaacagga
gtaaaaaaac
agtcataatg
gcgaccgaaa
cataggaggt
ctgcctagge
agccataaca
acggcaccag
aggactaaaa
aacctacgcc
tttcccacgt
actccgecct
tccaccceccect

gcgcgaataa
tcctcagega
cgcaccctga
aaaatcccac
tggccatcat
ataaacatta
tgattaaaca
gctatacact
ccatggatca
cacttcctca
tcctgaatca
attgtcaaag
tectgtctcaa
cgtgttggtc
aaaccaggtg
tgtgtagtag
ttctatgtaa
cacacccagc
tggaagaacc
ctattaagtg
taatggcatt
agtggacgta
caaccatgcc
gaatattaag
agcagcgaat
cggaacatta
atcgtgcagg
acccacactg
agcttgttgce
ctcgcgcaaa
cggaaccacc
aaacacaaaa
aaaacaaccc
tggtcaccgt
taagactcgg
tagccegggg
ataacaaaat
aaaatagcac
gtcagcctta
ctcaatcagt
aatgacgtaa
cagaaacgaa
tacgtcactt
aaaacctacg
cattatcata

037291

actgctgceg
tgattcgcac
tctcacttaa
agtgcaaggc
accacaagcg
cctettttgg
tggcgcceatce
gcagggaacc
tcatgctcgt
ggattacaag
gcgtaaatcce
tgttacattc
aaggaggtag
gtagtgtcat
cgggcgtgac
ttgtagtata
actccttcat
caacctacac
atgttttttt
aacgcgctcc
tgtaagatgt
aaggctaaac
caaataattc
tccggecatt
catgattgca
acaaaaatac
tctgcacgga
attatgacac
atgggcggcg
aaagaaagca
acagaaaaag
taaaataaca
ttataagcat
gattaaaaag
taaacacatc
gaatacatac
taataggaga
ccteecegete
ccagtaaaaa
cacagtgtaa
cggttaaagt
agccaaaaaa
cccattttaa
tcacccgecece
ttggcttcaa

ccgccgcetcece
cgcccgcagce
atcagcacag
gctgtatcca
caggtagatt
catgttgtaa
caccaccatc
gggactggaa
catgatatca
ctccteceege
cacactgcag
gggcagcagce
acgatcccta
gccaaatgga
aaacagatct
tccactctcet
gcgcegetge
attcgttctg
ttttattcca
cctececggtgg
tgcacaatgg
ccttcagggt
tcatctcgee
gtaaaaatct
aaaattcagg
cgcgatcceg
ccagcgcgge
gcatactcgg
atataaaatg
catcgtagte
acaccatttt
aaaaaacatt
aagacggact
caccaccgac
aggttgattec
ccgcaggegt
gaaaaacaca
cagaacaaca
agaaaaccta
aaaagggcca
ccacaaaaaa
cccacaactt
gaaaactaca
cgttcceacg
tccaaaataa

DOOPMYVYIJIA N30BPETEHUA

gtcctgcagg
ataaggcgcce
taactgcagc
aagctcatgg
aagtggcgac
ttcaccacct
ctaaaccagc
caatgacagt
atgttggcac
gttagaacca
ggaagacctc
ggatgatcct
ctgtacggag
acgccggacyg
gcgtctecgg
caaagcatcc
cctgataaca
cgagtcacac
aaagattatc
cgtggtcaaa
cttccaaaag
gaatctccte
accttctcaa
gctccagagce
ttcctcacag
taggtccctt
cacttccccg
agctatgcta
caaggtgctg
atgctcatge
tctctcaaac
taaacattag
acggccatgce
agctcctcygg
acatcggtca
agagacaaca
taaacacctg
tacagcgctt
ttaaaaaaac
agtgcagagc
cacccagaaa
cctcaaatcg
attcccaaca
ccececgegeca
ggtatattat

32160
32220
32280
32340
32400
32460
32520
32580
32640
32700
32760
32820
32880
32940
33000
33060
33120
33180
33240
33300
33360
33420
33480
33540
33600
33660
33720
33780
33840
33900
33960
34020
34080
34140
34200
34260
34320
34380
34440
34500
34560
34620
34680
34740
34800
34808

1. DKCTIpecCHOHHBIH BEKTOp, COJEpIKalliii TeHOM peKoMOMHaHTHOro mrTamMMma human adenovirus 26-ro
ceporumna, B koropoM nenerupoBansl E1 n E3 obmactu, a o6macte ORF6-Ad26 3amenena Ha ORF6-AdS, co
BCTPOCHHOM IKCIIPECCHOHHOM KacceToi, BeropanHoit n3 SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3.

2. DKCIPECCHOHHBIA BEKTOP TO 1.1, OTINYAIOIIUNCSA TEM, YTO B Ka4eCTBE MATCPHUHCKOU IOCIIeTIOBATEIb-
Hoctr human adenovirus 26-ro cepoTuria ObpUTa HCIOJIb30BaHa TocaeaoBatenbHOCTE SEQ ID NO: 5.

3. DKCIpecCHOHHBIN BEKTOP, COAEpKAIINN TeHOM PeKOMOWHAHTHOTO IMTaMMa simian adenovirus 25-to ce-
potura, B kotopom neierupoBansl E1 u E3 o6mactu, co BCTpOSHHOM dKCTIPECCHOHHOM KacceTol, BEIOpaHHOH 13
SEQ ID NO: 4, SEQ ID NO: 2, SEQ ID NO: 3.

4. DKCIPECCUOHHBIA BEKTOP MO M.3, OTIUYAIOIIUKACS TEM, YTO B Ka4eCTBE MATEPUHCKON MOCienoBaTellb-
HocTH simian adenovirus 25-ro cepoTuna Obl1a HCTIONB30BaHa nocienoBaresbHOCTE SEQ ID NO: 6.

5. DKcnpeccHoHHBI BEKTOP, COJEPIKalli TeHOM peKOMOMHAHTHOTO ITaMMa human adenovirus 5-ro ce-
porumna, B koTopoM aenerupoBanbl E1 u E3 obnactu, co BCTpoeHHOH SKCIPECCHOHHOM KacceTol, BEIOpaHHOM 13
SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3.

6. DKCIPECCHOHHBIN BEKTOP IO T1.5, OTIMYAONIUICS TeM, YTO B Ka4eCTBE MAaTEPHHCKOW IMOCIIEIOBATEIIh-
HoctH human adenovirus 5-ro cepoTtuna Obl1a HCTONB30BaHa mocienoarensHocTh SEQ ID NO: 7.

7. IlpuMeHeHne >KCIPECCHOHHOTO BEKTOpa I0 MM.1-6 Ui co3maHus MMMYHOOHOJIOTHYECKOTO CPEACTBa
JUI MHIYKOHWW CIIEII(PHUIECKOr0 IMMYHHATETA IPOTHUB BHPYCA TSKEIOT0 OCTPOTO PECHHPATOPHOTO CHHAPOMA
SARS-CoV-2.
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