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[IPOMOTOP PR13.5 IJII YCTOMUMBEIX T-KJETOUHBIX ¥ T'YMOPAJBLHEIX
MMMYHHBIX PEAKIN

YPOBEHBb TEXHUKU

[001] MVA OpoMCXOOMT OT IHITaMMa BUpPyCca OCHOBakKIUMHE AHKapa,
opaxamimero KOXy (XOoproaJlJIaHTOMCHOTO BMPyCa OCIOBaKLMHE AHKapa
(CVA)), KOTOPHIM B TeueHMEe MHOTUX JeT IIOoIINepXUBaJICS B MHCTUTYTE
BaklMHaluuM, AHKapa, Typuusd, M MCIOJL30BaJICd B KadeCcTBe OCHOBH IJIg
BaKUMHalIUM Jiomer. OOHAKO M3-3a UYacCTHX TEKEJBX [TOCTBaKIMHAJLHBX
OCJIOXHEeHU, CBS3aHHEIX C BUPpYyCaM1 OCIIOBAKILIMHE (VACV) , OBLIIO
OIPpelNpPUHATO HEeCKOJIBKO IMIONHTOK Cco3OaHusa ©0oJiee aTTeHYyUPOBAHHOM U
Be30macHOM MNPOTUBOOCIIEHHOW BaKIIMHH.

[002] B mepmon c 1960 mo 1974 npodeccopy Anton Mayr ynmaJjocChb
YCIIEMHO aTTeHyupoBaTk CVA nyTeM 0OoJjiee ueM 570 mnocjiemoBaTeJIbHEX
maccaxem B kJeTkax CEF (Mayr et al., 1975, Passage History:
Abstammung, Eigenschaften und Verwendung des attenuierten
Vaccinia-Stammes MVA. Infection 3: 6-14). B paMkKax HadaJlbHOTO
sTana pas3paboTKM [OIPOTHMBOOCIIEHHOM BaKUMHEL Ha OCHOBe MVA OvuM
[IPpOBENEHE KJIIMHUUECKHMe uccienoBaHmsa MVA-517 (cooTeeTcTByRmero 517-
My IIaccaxy) B koMOBuHaumMmM Cc Lister Elstree (Stickl, 1974,
Smallpox vaccination and its consequences: first experiences with
the highly attenuated smallpox vaccine "MVA". Prev.Med. 3(1):
97-101; Stickl and Hochstein-Mintzel, 1971, Intracutaneous

smallpox vaccination with a weak pathogenic vaccinia virus ("MVA
virus"). Munch Med Wochenschr. 113: 1149-1153) Yy CyOBEeKTOB,
IIOIB ePXKeHHEIX PUCKY HexeJlaTeJIbHBIX peakumum Ha BBeIeHUE

IPOTUBOOCIIEHHOV BaKIUMHH. B 1976-M MVA, T[IOJYUYEHHBM M3 IIOCEBHOTO
MaTepurasa MVA-571 (cooTBeTCTRYKIETO 571-my maccaxy) , (@)3n)1
3apeTrucTpypoBad B I'epMaHMM B KauecTBe IIepBMUHOM  BAKIMHEL B
IBYX2TAallHOM IIpoTIpaMMe MHBEKIMOHHOM IMIPOTMBOOCIIEHHOM BaKIMHAllMM. B
DajlbHevmeM MVA-572 OBUIM BaKUMHMPOBAHHE OpUbOIM3uUTesbHO 120000
EBPOIIEOUIORB, OOJIBIMMHCTBO M3 KOTOPHX - et oT 1 pmo 3 Jger. Ilpu
DTOM He coofmaJIoOCk O Cepbe3HHX IIO0DOUHEX 3200eKTax, HeCMOTpsS Ha
TO UYTO MHOTME U3 CyOBeKTOBR MOpMHAOJIeXalyM K IIONyJAUuM, MMeomen
BHICOKMM PUCK OCJIOXHEHMMV, CBSA3aHHHX C OOHUHHM BUPYCOM OCIIOBAaKLIMHE

(Mayr et al., 1978, The smallpox vaccination strain MVA: marker,



genetic structure, experience gained with the parenteral
vaccination and behaviour in organisms with a debilitated defence
mechanism (author’s transl). Zentralbl. Bacteriol. (B) 167: 375-
390). MVA-572 ObUI HOENOHMPOBaH B EBpPONEMCKOM KOJUJIEKLMM KJI€ TOUHBIX
KYJIbTYP XMBOTHEIX, JlabopaTopud MUCCIeNOoBaHMA M IIPOM3BOLNCTBA BaKLUH,
JlabopaTopHad cayxba O0mMeCTBEHHOTO 30paBOOXPaHeHud, HayuHOo-
IPOU3BOACTBEHHEI LIEHTP MUKPOOMOJIOTUM, [lopToH HayH, CoJicbepu,
Yuntump SP4 0JG, CoemmHeHHOe KopoJseBcTBO, on HoMmMepoM ECACC V9401
2707.

[003] Tak kak IOJ49 aTTeHyaluM MVA OLBJIO MCIIOJIB30BAHO MHOXECTRO
naccaxey, CymecTByeT PpPAI PasJIMUHHEX MTaMMOB WMJIM M30JISATOB, B
3aBUCHMMOCTM OT HOMepa Ilaccaxa B kJjerTkax CEF. Bce wmrammer MVA
[IOJIYYEHE OT HOoKTopa Mayr, ¥ OOJIBIMHCTBO NIpoucxomouT oT MVA-572,
KOTOPHM IIPMMEHSAJICA B pPaMkKax IOpoTpaMMHE II0 SpalXKaluM OCIH B
T'epMaHuu, WM OT MVA-575, KOTOPHM MHTEHCHMBHO MCIOJIB30BAJICA B
KayeCTBe BeTEepPMHAPHOM BaKUMHE., MVA-575 OvUl IeNOHMPOBaH 7/ Iekabpd
2000 B EBpPONENMCKOM KOJJIEKUMM KJIETOUHHX KYJbLTYP XMBOTHEX (ECACC)
IO permMcTpalMoHHEM HoMepoMm V001 20707.

[004] TIlyTeM cCepuUMHOTO KyJbTHUBUpPpOBaHMA (6ojee 570 mnaccaxein)
CVA B TIepBMUHHX OubOpobiiacTax 5SMOpMOHa  LBIJIeHKa  ObBUI  [IOJIYUeH
aTTeHyVMPOBAaHHLM BUpyC CVA - MVA (MOIMOUMUMPOBAHHEI BUPYC OCIOBAKLMHEL
Ankapa) . MVA ObUl HOONOJIHMTEJILHO I[acCUpOBaH KoMIaHueld Bavarian
Nordic ™ mnoJsiyumJl HauMMeHoBaHMe MVA-BN. Y MVA, kak u Yy MVA-BN,
OTCYTCTBYeT NpudbamamuTesJIbHO 13% (26,5 kO, COOTBETCTBYKIMX MEeCTU
KPYIHEIM M MHOXECTBY MeJIKMX [OeJIelIMOHHEX CcalToB) TeHOMa, IIO
CpaBHeHUIO C HNpPelKOBEM BuUpycoM CVA. Iejlelqyu 3aTpalMBalT HEeKOTOPEHE
TeHBE BUPYJIEHTHOCTM U TpolM3Ma, a Takxe 0OoJbmoM ¢parMeHT TI'eHa,
Kooupyomero ©OeJlIok BRJOUeHMM Tuna A (ATI), ¥ TeH, KOIUPYIIUM
CTPYKTYPHEI OeJIOK, KOTOPHM HalpaBJigeT 3peJibtle BUPYCHBE UYaCTHUIE B
TeJIbla-BKJIOUeHMA Tulla A. O6paszen MVA-BN ©Owvl OenoHupoBaH 30
aBTycTa 2000 B EBpoONeMcCKOM KOJJIEKUMM KJIETOUHHBX KYJILTYP XMBOTHHX
(ECACC) mon HoMepoM V00083008,

[005] MVA-BN MOXeT IIPUKPEIUIATECA K KJIeTKaM UeJiloBeKa U
[IPOHUKATH B HUX, e BUPY CHEIE T'eHH KpamHe 20OEKTUBHO
DKCIPECCUPYITCA. [IpM STOM He IPOUCXOOUT COOPKM M BECBOOOXIEHNA

OOUepHMX BHUPMOHOB. MVA-BN M eI'0 OPOM3BOIOHEIE BBOOWJIMCHL MHOIUM



THUIIaM XMBOTHHX M 0oJee ueM 2000 Jmomel, B TOM UMCJIe CcTpalallyM OT
MMMyHOOebnuMTa. BCe BaKUMHaLUMM OBJIM IIPM3HAHE B LeJIOM Oe30IlaCHEMU
M XOPOWO [IepeHOCUMEMN .

[006] Bo MHOXeCTBe pPa3JIMUHEIX OYyOJIMKalMM OpelCcTaBJIEHO MHeHUue,
uTo BCe T aMMEL MVA OIOVHAaKOBEL " [IpeOCTaBJIAnT cobon
BEICOKOATTEHYVMPOBaHHEE Oes30llacCHEE XMBHE BUPYCHEE BEKTOPH. OOHAKO B
pesyJbTaTe OOKJIMHUUECKUX MUCIBTaHMM OBJIO I[IokKasaHo, uTo MVA-BN
OEMOHCTPUPYET MCKIIOUMTEJIbLHEHE aTTeHYVMPOBAHHOCTE UM 50OeKTUMBHOCTE,
10 CPpaBHEHMIOD C JIpyIMMM mTaMvMaMu MVA (WO 02/42480). MVA-BN,
BapMaHTHEEe mTaMMel MVA, Kak, HaIpumep, IOeloHMpoBaHHEEe B ECACC mon
HoMepoM V00083008, mMenT CHOCOOHOCTE K PEeNpPOAYKTMBHOM peljMKaluu
B OubpobiiacTax 5SMOpMOHa uUHILIeHKa (CEF) in vitro, HO He CIOCOOHEH
K PeNpoOyKTHMBHOM pPelUIMKallMM B KJI€eTKax ueJIoBeKa, B KOTOPHX MOTYT
PelpOonyKTUBHO pelummuuporaTeca MVA 575 wmam MVA 572, K nopumepy,
MVA-BN He cHnocofeH K PelpOlyKTUBHOM pelJIMKallMM B KepaTHMHOLUTAaX
yeJiopeka JimMHMM HaCaT, KJeTkKax IIOUYKM sMOPMOHa UYeJiIoBekKa JIMHuUM 293,
KJIeTKax OCTeOCapKOMH JeJIoBEeKa JIMHUU 143B n KJIeTKax
aleHOKapUMHOME IMeMKM MaTKM ueJioBeKa JimHuMM Hela. BoJjiee ToTO,
mTaMMel MVA-BN He pellIMIMPYITCA IIpM MOIOeJIMPpOBaHMM Ha MbIIax, He
CIIOCOOHBEIX K INPOOYLUUPOBAHMUIO 3peJitiX B-— U T-KJEeTOK M B CBA3M C DTUM
VMenMyxX TSKeJHEM UMMyHOOedMUIMT UM ABJISKMMXCSA B BHCIEM CTeIleHU
BOCIPUMMUMBEIMY K PEIUIMUMPYIEMYyCH BUPYCY. HONOJIHUTEJILHEM WJIN
aJIbTepPHATUBHEM CBOMCTBOM mTaMMOB MVA-BN gBJISeTCS CIOCODHOCTL K
VHOYKLUVM 10 MeHbIel Mepe CYMeCTBEeHHO CXOXeT'0 YPOBHA UMMyHUTETa IIPHU
IpoBedeHUM BaKIMHAIMM B pPexuMme OpalM—0yCT C MCIOJL30BaHUEM BUpycCa
OCIIOBaKLVHEL Kak OJIs IepPBUUHOM VMMYyHW3alun, Tak u oJisg
pPeMMMyHM3alMM, IO CpPaBHEeHMI C BaKUMHaAlMEM B pexuMe IpaM-0yCcT C
VCIIOJIb30BaHmeM [HK 1Ojd MNepBUUHOM MMMYHM3AIMM M BUPYyCa OCIOBaKIIMHE
- IOJId PEeVMMyHM3alWM.

[007] TepMuH "He CIHOCOOHHEM K PENpPOOYKTHMBHOM pelumkauum"
pyMeHsSeTCsS B HACTOAmMEeM 3asaBkKe, Kak onpenejeHo B WO 02/42480 wu
naTeHTe CIIA 6761893, KOTOpPHE BKJOUEHH B HaACTOAMMMA IJOKYMEHT
IIOCPenCTBOM CCHUIKM. TakmuM o00pa30M, HaHHEM TEPMMH OTHOCUTCH K
BUPYCY, KOTOpPHM uYepe3 4 @»OHA OT HadajJla MHQEKUIUM OeMOHCTPUPYET
CTelleHb aMIUIMOMKalMK, COCTaBJAKIY MeHee ueM 1, UWTO BHABJAETCA C

IIOMOIEBI0 MEeTONOB, OIMCAHHHX B IaTeHTe CIA 6761893, KOTOPHM BKJIOUEH



B HaCTOgmun ITOKYMEHT IIOCpedCTBOM CCEUJIKIM. "CreneHn aMl_.[J'H/Iq)I/IKaI_I,I/H/I"

BHIpyCa IIpencTarerjideT cobom COOTHOIIEHMEe KoJIM4YeCTBa BHPYCOB,

OPOUCXOOAMMUX M3 MHOUIMPOBAHHOM  KJIETKU (Buxom) , K MCXOIOHOMY
KOJIMYeCTBY BVIPYCOB, MCIIOJIBE30OBaAaHHEIX IOJIA T/IH@_)T/ILH/IpOBaHMH KJIEeTOK
(Bxon) . CoOOTHOIleHMe MexOy BhXOOOM M BXOIOoM, cocTabjdgomee 17,

ONIMCHBaeT CTaTyC aMIUMOUKaALUU, IIPU KOTOPOM KOJIMUECTBO BUPYCOB,
IPOUCXOOAMMX M3 MHOUMUUPOBAHHOM KJIETKM, COBIagaeT C MCXOIHBEM
KOJIMUECTBOM BUPYCOB, MCIIOJBb30BAHHEX IOJA MHQULUMPOBAHMUSA KJIETOK.
[008] CorjacHO OIOHOMY M3 BapMaHTOB pealM3aluuM W300peTeHusd
MVA-BN wmiM ero I[IOPOM3BOIOHEE XapaKTepU3YITCAd MHIOYLUMPOBAHMEM IIO
MeHbIIeM Mepe CYINeCTBEHHO CXOXeI'0 YPOBHS UMMyHUTeTa IpU IIPOBeldeHUU
BaKUMHALIUA B pexmumMme npaiM-0ycT c VICIIOJIb 30BaHMEM BUpPYCa
OCIIOBaKILMHEL Kak oJs [IepPBUUHOMN VMMYHW3alN, TakK u s
peuMMMyHM3aluKY, I[I0 CPpaBHEHMI0 C BaklMHallMell B pexuMme IIpavM-0ycT C
VICTIOJIE 30BaHUEM IHK OJIs [IepPBUUYHOM VIMMYHU 3 Al " BHpPYCa
OCIIOBaKIIMHE - nJis PEVMMYHM3 AN . Bupyc OCIIOBaKIIVMHE
paccMaTpMBaeTCsa KakK MHIYLIUPYOIMUM [0 MEeHBIeM Mepe CyMeCcTBEeHHO
CXOXMM YPOBEHL VMMYyHMTETa IIpM I[IpOBedeHUM BaKUMHAILMM B pPEeXUMe
opaM—0yCT C MCHOJIB30BaHMEM BUPYCa OCHOBAKUMHH Kak OJA II€PBUUHOMN
VMMYyHM3alMM, Tak M OJS PeMMMyHM3aluM, [0 CPpaBHEHMI C BaKIMHALMEN B
pexrMe HnpamM—0yCcT C MCIoJb3oBaHMeM [THK 1JIs NepBUUYHOM UMMYyHM3ALUU U
BMpPYyCa OCHOBaKIMHE — IJIg PeuMMMyHM3aluKM B CJydae, eciu oTBeT UTJI,
OlLleHEeHHBM C IMoMombio "aHammza 1" miam "aHaam3a 2", pPacKpHTHX B WO
02/42480, mOpedIouTUTEJSILHO C IIOMOUNBI O000MX aHaJlM30B, ABJISeTCcd IIO
MeHbIIeM Mepe CYmeCTBEeHHO CXOXMM I[IpM I[IPpOBeIeHMM BaKUMHALUM B
pexuMe OpaM-0yCcT C MCIOJIb30BaHMeM BUPYCa OCIOBaKLUMHE Kak OJ4g
IIepPBUUHOM UMMMYHM3alLMM, Tak U IJS PeuMMyHM3allMM, II0 CPaBHEHUD C
BakLMHalMel B pexyMe IIpavM-0yCcT C  MUCIOOJb30BaHuMeM THK  mid
IIePBUUHOM MVMMYyHU3AallMM ¥ BUPYyCa OCIOBAKIMHH - OJ4 PeuMMyHM3alluM.
BoJiee NIpenrnodYTUTEJLHO, UTOOH OTBET OTJ rocJe IpOBeIeHUHA
BakKIMHALUN B pexmume npanM-0ycT c MCIIOJIb30BAHUEM  BUpPYyCa
OCIIOBaKIIMHH Kak I IIepPBUUYHOM VMMYHM3allnn, Tak u oJs
pPeVMMyHM3allMM, OLIeHEeHHEM C IIOMOMbI II0 MeHbIe Mepe OOHOTO U3
aHaJM30B, Ol OoJjlee MHTEHCUMBHEIM, I[I0 CPaBHEHMIO C BaKUMHalMeM B

pexuMe OpaliM-0yCcT C MCHoJIb30BaHMeM [HK mJjsg I[IepBUYUYHOM VMMYHU3ALUMU



" BMpYyCa OCIIOBAaKIIMHEL - OJId pPenMMyHM3 Al . Hamubogee
OpenrnouTUTeJIbHO, YToOH oTeeT UTJI Ovl 0OOJIee UMHTEHCUBHEM IIPpU €TI0
OLlIeHKe C IIOMOUBK ODOMX aHaJIn30B.

[009] B WO 02/42480 pacKpHT CI0COO TOJYUEeHUS BUPYCOB
OCIIOBAKIIMHEI, MMERIIMX CBOMCTBA MVA-BN. BrICOKOATTEHYUPOBAHHEIM
BUupyC MVA-BN MOXeT OBTH IIOJIy4YeH, HalpuMep, IIyTeM IOIIOJHUTEJLEHOITO
[IaCCUPOBaAHUA MOOMPUIIMPOBAHHOTO BMPyCa OCHOBakKIMHH AHKapa (MVA),
TakKoro kak MVA-572 wmiam MVA-575.

[0010] TakxumMm oBpas3oM, OBJIO IIOKaszaHo, uTo MVA-BN uMeeT CcaMbli
BHICOKMM  TIPOOUIIEL ATTEHYUPOBAHHOCTH, rio CPaBHEHVIK C OpYyI'MMU

mTamMMaMr MVA, M 4BJIAeTCcd 0Oe30MacHEM Jaxe OJIS XMBOTHEX C TSXeJIEM

VMMYyHOIOEePUIIMTOM.
[0011] HecmoTps Ha TO UTO pemmMkalumiga MVA B KIeTKax
MJIEKOIIMUT AKX pPes3Ko ronaBJieHa, ero T'eHH 50OeKTUBHO

TPAaHCKPUOUPYITCS, OpM 2TOM OJIOK BUPYCHOW PEeIJMKallMy MIPOUCXOOUT Ha
YPOBHE COOpPKM ¥  BEHXOIDa BUpYCa. (Sutter and Moss, 1992,
Nonreplicating wvaccinia vector efficiently expresses recombinant
genes. Proc. Natl. Acad. Sci. U.S.A 89: 10847-10851; Carroll and
Moss, 1997, Host range and cytopathogenicity of the highly
attenuated MVA strain of wvaccinia virus: ©propagation and
generation of recombinant viruses in a nonhuman mammalian cell
line. Virology 238: 198-211.) HecwmoTpsa Ha BEICOKYIO
ATTEHYMPOBAHHOCTE M CHMXEHHYI BUPYJIIEHTHOCTHL MVA-BN, OOKJIMHUUECKMUE
MCCJIeloBaHMa IIoKaskaJiM, UYTO OH BH3HBAET KakK TyMOpaJlbHEE, TaK U
KJIETOUHEE WMMyHHBE Ppeakluy Ha VACV ¥ [OPOOYKTH TI'eTepOoJIOTUUHBIX
T'eHOB, KJIOHUPOBAaHHEBIX B reHoM MVA (Harrer et al., 2005,
Therapeutic Vaccination of HIV-l-infected patients on HAART
with recombinant HIV-1 nef-expressing MVA: safety, immunogenicity
and influence on viral load during treatment interruption.
Antiviral Therapy 10: 285-300; Cosma et al., 2003, Therapeutic
vaccination with MVA-HIV-1 nef elicits Nef specific T-helper cell
responses 1n chronically HIV-1 infected individuals. Vaccine
22(1) : 21-29; Di Nicola et al., 2003, Clinical ©protocol.
Immunization of patients with malignant melanoma with autologous
CD34 (+) cell-derived dendritic cells transduced ex vivo with a

recombinant replication-deficient vaccinia vector encoding the



human tyrosinase gene: a phase I trial. Hum Gene Ther. 14(14):
1347-1 360; Di Nicola et al., 2004, Boosting T cell- mediated
immunity to tyrosinase by vaccinia virus-transduced, CD34 (+)-
derived dendritic cell vaccination: a phase I trial in metastatic
melanoma. Clin Cancer Res. 10(16): 5381-5390.)

[0012] MVA-BN u BaKUMHEL Ha OCHOBe PEeKOMOMHaAHTHOTO MVA-BN
MOTYT OBTH IIOJIYUEHE, I[IaCCHUPOBAHE, IIPOIOYLUMPOBAHH M IIPOM3BEIOEHE B
kJeTkax CEF, KyJbTUBUPYEMEX B cpele 0e3 CHBOPOTKM. C yueTOM
M3BECTHHX XapaKTepUCTUK, MHOTHe PeKOMOMHaHTHHE BapMaHTH MVA-BN
OBIM  MOpPenJIOXeHH OJIS OOKJIMHUMUECKOM U KJIMHMUECKOM pas3padoTKu.
Mexny MVA-BN, OCHOBOM BMPYCHOTO BeKTOpa, M pPa3JIMUHBEIMM BaKIMHaAMU
Ha OCHOBe pPeKOMOMHaHTHOTO MVA He OBJIO OOHaApyXeHO OTJIUUMM 110
ATTEeHYMPOBAHHOCTM (HEJOCTaTOUHOCTM PeIlJIMKaluMKM B JIMHUAX KJIIETOK
JeJIoBeKa) VIV 0e30IIaCHOCTH (rmo pe3yJbTaraMm OOKJIMHUYE CKIUX
MCCJIeIOBaHUM TOKCUUHOCTU WM KJIMHUUECKMX MCCJIeOOoBaHuM) .

[0013] WVHOYKIUMSA CHUJIBHHX TI'yMOPaJbHOM ¥ KJEeTOUHOM MMMYHHEBIX
peaklMi Ha TIOIPOOYKT UyXepOoOHOTO TI'eHa, SKCIpeccUupyeMer  VACV-
BEeKTOPOM, 3aTpydHeHa BCJEONCTBMEe TOI'O, UTO IIPOLYKT UYyXepOOHOI'O
T'eHa IOOJDKEH KOHKYpUpPOBaTE C 0Oojiee ueM 150 aHTMIeHaMM BekTopa VACV
3a paclo3HaBaHMe M MHOYKLUUID CIHeUUMOUUECKMX aHTUTeJ M T-KJIeTOK.
Ocobvywo npooBJjieMy IpencraBlsgeT VMMYHOIOOMUHUPOBaHUE CDS8 T-
KJIETOUHHX aHTUIEHHHX OeTepMMHAHT BeKTopa, KOoTopoe IpPeldTCTBYeT

MHIOIYVKLMM CUJIBHOM CD8 T-KJIETOUHOM peaKlMM Ha OPOOYKT UyXepOoOHOI'O

TeHa. (Smith et al., Immunodominance of poxviral-specific CTL in
a human trial of recombinant-modified wvaccinia Ankara. J.
Immunol. 175:8431-8437, 2005.) 35TO OTHOCUTCSA K PellJIMUMPYIMUMCH

VACV-BekTOpPaM, TakuM kKak Dryvax, a TakKXe K HepelUIMUMPYIUMCI
BeKTOpaMm, Hamnpumep, NYVAC m MVA.

[0014] ong DKCIIPEeCCUN PEKOMOMHAHTHOT'O AQHTUTeHa
("HeoaHnTHureHa") BEKTOPOM VACV MOT'YT MCIIOJIE30BaATECSA TOJIEKO
[IOKCBUPYC—CIIeIMPUUEeCKMe IIPOMOTOPRE, HO He OOBYHEE BYKapMOTUUECKUE
IIPOMOTOPH . 3T0 OOYCJIOBJIEHO OCOOeHHOCTAMM OUMOJIOTUM T[TOKCBUPYCOB,
KOTOPHE PEeIUIMUUPYIRTCA B LUTOILJIA3Me M IIPMBHOCHAT CBOK COOCTBEHHYD,
HEBABUCHUMYK OT KJIIETKM TPaHCKPUIIIMOHHYK MAallMHEPUIO, He pPacllOo3HaKIYyo
TUIIMUHEE B2YKapUOTUUECKME IIPOMOTOPH .

[0015] LMK BMPYCHOM peIllIMKalMM I[IoOpa3nelJieH Ha IBe OCHOBHBIX



daz3e: paHHOL OQaszy, BKIKUaAKIYKD IE€pBEE IOBa dYaca OT HauajJa
MHOekIMM Do penygukalumum IHHK, M nDo3pgHL OQpaszy, HaAUMHAKIYICS BMeCcTe
C pelmmMKaluuel BupycHo¥ IOHK Ha 2-4 yac oOT Hadajla MHOeKLUUM.

[0016] llo3mHad (dasa OxXBaTHBaeT OCTATOK IMKJIa BUPYCHOM
pemMkauuMmu oT ~2-204u  OoT HauaJa MHOeKLUMM OO BEHCBODOXIEHUHA
OOUEepPHUX BUPUOHOB M3 MHOULUMPOBAHHOM KIJIeTkM. CyMeCcTByeT pPAl THUIIOB
[IOKCBUPYCHEX IIPOMOTOPOR, OTJMUALMUXCA IIepruolaMu LMKJIa BUPYCHOM
peryiuKalunu, B TeueHMe KOTOPHX OHM  ABJLIOTCS  AaKTUBHLBMH, u
Ha3HBaeMbX B COOTBETCTBMM C STHUM, HalpuMep, paHHMe U II03IHUE
IPOMOTOPH. (CmMoTpu,HanpuMmep, Davison and Moss, J. Mol. Biol.
210:771-784, 1989; Davison and Moss, J. Mol. Biol. 210:749-769,
1989; and Hirschmann et al., Journal of Virology 64:6063-6069,
1990, Bce M3 KOTOPHX BKJOUEHE B HACTOAMUNM ITOKYMEHT IIOCPEeICTBOM
CCRUIKM)

[0017] Torma Kak paHHMEe IIPOMOTOPH MOI'YT OHTH aKTHBHE TaKXe
Ha TIo3IOHeM 5STale  MHOeKLInH’, AKTUBHOCTD IIO3OHMUX  [IPOMOTOPOB
OTr'paHUUMBaeTCHd Io3oHen baszson. [IpOMOTOPEL TpeTbLeTro KJjlacca,
Ha3HBaeMee IIPOMEXY TOUHEIMM IpoOMOTOpPaMHM, aKTUBHE B TeueHHue
mepexoma OT pPaHHeM K To3OHer o¢as3e UM 3BaBUCKUMH OT pPelIKKaluM
BUpycHoM [IOHK. ITlocJjelHee OTHOCHUTCSA TakXe K IIO3OHMM IIPOMOTOPaM,
OOHAKO TPAHCKPUIILMA C IIPOMEXYTOUHHX IIPOMOTOPOBR HauyHaeTCs paHblle,
UyeM C TUIMYHBIX [IO3OHMX IIPOMOTOPOB WM HyXOaeTcd B Ipyr'oM Habope
TPAHCKPUIILIMOHHEX GaKTOPOB.

[0018] B mocJjiegHMe TOIOH CTAHOBMTCHS BCce 0OoJiee OUeBUIHEIM, UTO
BHOOP BPEMeHHOT'O KJjlacca IIOKCBUPYCHOTO IIPpOMOTOPa IJS DSKCIPeCCHUU
HeoaHTHUI'eHa OKaslhHBaeT CUMIJILHOEe BJIMAHME Ha CUMIY UM KadecTBO
HeOaHTUTeH-ClHeuudpruuecKkomM MMMYHHOM peaklMM. BbUIO ITOKa3aHo, 4uTo T-
KJIe TOUHHE peakumumu Ha HeOaHTUIT eHH, SKCIPpEeCcCUPOBaHHEE non
KOHTPOJIEM I[IO3JHETO IIpOMOTOpa, ABJIATCA ©OoJee cJabeMM, UYeM Ha
TakKoM XKe  aHTUTeH, SKCIPEeCCUPOBAHHEI OO  KOHTPOJIEM  pPaHHeTo
npomMoTopa. (Bronte et al., Antigen expression by dendritic cells
correlates with the therapeutic effectiveness of a model
recombinant poxvirus tumor vaccine. Proc. Natl. Acad. Sci. U.S.
A 94:3183-3188, 1997. Coupar et al., Temporal regulation of
influenza hemagglutinin expression in vaccinia virus recombinants

and effects on the immune response. Eur. J. Immunol. 16:1479-



1487, 1986.)

[0019] Eme ©OoJiee MNOPa3MUTEJBLHO, HeOaBHO OBJIO IIOKa3aHO, 4TO
[IpY IHIOBTOPHEX ayTOJIOTUMUHEIX MMMyHM3almuax VACV, kKak M VACV-BeKTOPOM
MVA, OedpeKTHEM I[I0 pellIMKaluuu, CD8 T-KJI€TOUHEE peakuuM  Ha
AHTUITEHH, HaxonAammecsd non KOHTPOJIEM  MCKJIOUUTEJILHO [IO3OHETO
IpoMOTOpa, MOTYT IIOJHOCTBK OTCYTCTBOBATE. OTO HapylleHMe IIPUBEJIO K
TOMYy, UYTO aHTHUIeH-cheluupmueckas CD8 T-kJjJeTouHasa peaklMsa I[IOUTU He
INPOABJIAETCHa IIoCJie BTOPUUYHOM uMMyHM3auuu. (Kastenmuller et al.,
Cross-competition of CD8+ T cells shapes the immunodominance
hierarchy during boost wvaccination. J. Exp. Med. 204:2187-2198,
2007.)

[0020] CinemorBaTeJIbHO, pPaHHSAA 2KCIPEeCcCCUMa HeoaHTUIeHOB VACV-
BeKTopaMy, I[IO-BUIMMOMY, SABJIAeTCA olpenejdomet oy 50OeKTUBHEX
HeoaHTUTeH-chHelupmuueckux CD8 T-KJIETOUHHX pPeakKlui. Beuio  Takxe
IIOKa3aHo, YTO aHTUTeH, DKCIPeCCHUpPOBaHHHY VACV-BEeKTOPOM B pPaHHeu
base, KOHKYPUPYET He TOJBEKO C aHTUI'eHaMHM, DHSKCIPeCCUPOBAHHEIMU B
mo3n0Hen dbase, HO Takxe u C IpyTI'vMA aHTUTeHaMH,
SKCIPpeCcCHUpPOBaHHEIMM B paHHeM odase, 3a MMMYHOIOMMHVPOBAHUE B
TeueHue CD8 T-kJeTouHOM peakumm. (Kastenmuller et al., 2007.)
CneumpmUueckre CBOMICTBa pPaHHUX VYUYAaCTKOB IIOKCBUPYCHHX IIPOMOTOPOB,

CJlenoBaTeJIbHO, MOT'YT OHTH KpaﬁHe BaXHE IOJIA MHIOYKIVM HeOaHTUI'eH—

crieumdUUeCcKoOm T-KJIETOUHOM peaxkumm. BoJiee TOTO, COTJIacCHO
O@merMHHTOﬁ TOUKe 3peHnqa, BHoJiblnee KOJINMYeCTBO AHTUI'eHa
CHOCO@CTByeT VHIOYKIVM BoJiee CWJIBHEIX aHTMPeH—CHeHMQquCKMX

VMMYHHEIX pPeakuri (mig WHOOPMAlMM OTHOCUTEJILHO IIOKCBUPYCOB, CM.,
HanpuMmep, Wyatt et al., Correlation of immunogenicities and in
vitro expression levels of recombinant modified vaccinia virus
Ankara HIV vaccines. Vaccine 26:486-493, 2008).

[0021] PaHee OBJI OIMCaH IIPOMOTOP, CcodeTawmui B cebe 4
PaHHVX TIPOMOTOPHHEX BJIeMeHTa M [IO3OHUM MIPOMOTOPHHM 32JIeMEeHT TeHa
ATI (Funahashi et al., Increased expression in vivo and in vitro
of foreign genes directed by A-type inclusion body hybrid
promoters 1in recombinant wvaccinia viruses. J. Virol. 65:5584-
5588, 1991; Wyatt et al., Correlation of immunogenicities and in
vitro expression levels of recombinant modified vaccinia virus

Ankara HIV vaccines. Vaccine 26:486-493, 2008). BrJlO IOKasaHO,



uTO OH ofeclieuMBaeT I[IOBHIIEHHYKD PAaHHKK B3KCIPECCHUID aHTUI'eHa. TeMm
He MeHee T-KJIETOUHHE peaxkuuu, VHIOYLVPOBaHHEE AHTUTEHOM,
DKCIPECCUS KOTOPOTO HaAXOIUTCHI IIOI KOHTPOJIEeM IOHOOHOTO IIpOMOTOpPa,
OBLUIM MCCJIeDOBAHH TOJIBKO II0CJIe OOHOKPATHOM MMMyHM3allMM M SBHO He
OTJIMYUAJIMCE OT peaklud, MMEeBIIMX MeCTO B CJiydae BSKCIPeCCUM 101
KOHTPOJIEM  THUIMUYHOTO IIpoMoTopa Pr7.5K. (Funahashi et al.,
Increased expression in vivo and 1in vitro of foreign genes
directed by A- type inclusion body hybrid promoters in recombinant
vaccinia viruses. J. Virol. 65:5584-5588, 1991.)

[0022] Jin et al. B Arch. Virol. 138:315-330, 1994, OmJio
ONIMCaHO KOHCTPYMPOBaHME PeKOMOMHAaHTHEIX IPpOoMOTOpOB VACV, COCTOAMMX
n3 npomoTopa ATI VACV B coUeTaHUM C TaHIOEMHHMM TIIOBTOpaMuM (2-38
KOMNMM) MyTaHTHOTO IIpoMoTopa Pr7.5, OQyHKUMOHAJILHO CBSA3aHHOTO C
redoM CAT. Oo 10 komomM¥ MyTaHTHOTO IpoMoTopa Pr7.5 BRIOUMTELHO
30PeKTUBHO T[IOBHIIAJIN PaHHIKn BKCIPeCCH TEeHOB. DaJjibHelee
yBeJIMUeHVe KOJIMUeCTBa KOIMM, IOXOXe, MMeeT IoHaBJdnilee IeCcTBUE.
Ii1ga BCcexX KOHCTPYKTOB KOJUYECTBO Oesnxka CAT, [IpOMU3BOOMMOE B
IPUCYTCTBMM LMTO3MH apabuHosuma (AraC) (T.e. eCciIM LUMKJ BUPYCHOMU
periMkauuy OBJI OCTAHOBJIEH B paHHeM ¢ase), COCTABJIAJIO MeHee UeM
OOHY IOEecATyl KOJMUeCTBa, IIPOM3BOIMMOIO B oTcyTcTBMe AraC (Jin et
al. Arch. Virol. 138:315-330, 1994).

[0023] HemaBHO OBUIO IIOKa3aHO, UTO IIOBTOPHHE MVMMYyHU3ALNUU
MEIIEM pPeKOMOMHAHTHEIM MVA, 2KcOpeccupyomyM OVA OO KOHTPOJIEM
TUOPUOHOTO pPaHHe-IIo3OHero nOpoMoTopa (pHyb), comepxamero OIATb
KOIuM CUJILHOT'O PaHHeTo 2JIEMEHTA, IIPUBOIOAT K PazBUTHIO
WCKJIIOUUTEJILHEX OCTPHX CD8 T-KJIEeTOUHHX peaKliui u peakumn CD8 T-
KJIETOK IIaMATH, IO CcpabBHeHui C OVA, B»KCIpeccHMsa KOTOPOI'O HaXOIUTCSH
nmonm koHTpoJieM Pr7.5- um PrS (Baur et al., Journal of Virology,
Vol. 84 (17): 8743-8752 (2010)). KpomMe TOTrO, TIIOCJIE TpPexX WA
BoJjlee wuMMyHM3auuy OeJiok B8R, mnpomcxomammuyi w3 MVA, 3aMeHIeTcd
OVA, SKCIPEeCCUPOBaHHEM ron KOHTPOJIEM pHvyb, B KauecTBe
VMMYyHOIOOMMHaAHTHOTO CD8 T-KJIeTOUHOI'O aHTuIeHa. Id.

[0024] Assarsson et al. B P.N.A.S. 105: 2140-45, 2008,
OLIEHUJIM OIHOBPEMEHHEE YPOBHM DKCIPECCUM 223 aHHOTMPOBAHHEIX I'€HOB
BMPpyCa OCIOBAaKUMHE B TeueHMEe MHOEeKUMM M OIpeldesUIIM UX IOUHaMUKY C

IIOMOIIBEI® T'€HOMHEIX MMKPOUMIIOB BEICOKOM ILJIOTHOCTHM. OHU O@H&py%(MJ'H/I,
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yTo MHOTUEe T'eHBl mTamMmMa WR BHIpPYCa OCIIOBakKIMHEL ¥VMEKT BEICOKRUIE

YPOBHU TPAaHCKPUIILNA . Assarsson et al. IpUBeJIN IPUMEPEL
BHICOKOBKCIPECCHUPOBAHHEX TeHOB: NpelpaHHMxX VACWR-059 (DeJiok,
CBS3HIB a0 OBYXLEINOUeUHYIO PHK) " VACWR-184 (MIpOoOyKT
HeM3BEeCTeH); paHHero VACWR-018 (nOpooyKT HeM3BeCTeH); pPaHHe-
nosgHero VACWR-131 (xamncupgHbell 0OeJiok); M noszgHero VACWR-169
(IpoOyKT HeM3BecTeH). Assarsson et al. ykaszajguM Ha TO, UTO

BCJIEOCTBME MCKJIIOUMTEJIbHO BECOKMX YPOBHEM BKCIPeCcCUM D2TU T'eHH
MOTYT IIPenOCTaBJIATL OCOOHM MHTepec oA OyIOymMxX MCCJIeOOBaHMM, HO
He Olpenejuwir, KaKue IIPOMOTOPE MHUIMHUPYIT TPAHCKPUIILMID STUX
T'eHOB.

[0025] Yang et al. B P.N.A.S. 107:11513-11518, 2010,
IIPpMMEeHWIIM ITUIyOOKOoe CceKBeHMpobaHMe PHK 1mma aHammMsa IOUMHAMUKU
TPAHCKPUIITOMOB BHUpPYCa OCHOBakUMHE (VACV) B TeueHMe MHOekUMM. IO
perMKalumMy BUpPyCHOM JHK ObIM BHABJIEHH TPaHCKPMITH co 118 ORF
VACV; rocJjie pernmMKalmm OB OIIMCAaHEL TPaHCKPUIITE C 93
OONoJIHMTeJIbHEIX  ORE. Bricokoe paspelleHMe IIO3BOJIMIIO OIpeneJiIMTh
TOYUHBEe TpaHMLE MHOTMX MPHK, Brimouad CKBO3HBE TPAHCKPMIITH, U
PacIoJIOXeHMe CaNTOB MHMIMALMM TPaHCKPUIILIUKM UM IIepPeKpPHBAaIMXCI
IIPOMOTOPOB.

[0026] Orubu et al B PLoS ONE 7(6):e40167, 2012, nokasalu,
UTO CHMJIbHEE paHHMEe I[IPOMOTOPH, IIOO KOHTPOJIEM KOTOPHX HaAXOIOUTCH
DKCIpecCcUd HeQYHKLUMOHAJILHEIX WM BTOPOCTEIEHHEX OTKPHETHEX pPaMOK
cumMTHBaHMg (ORF) MVA, MOT'yT OHTbL MCIOJIL3I0BAHHE OJIS MMMYHOI'€HHOM
SKCIIpeCcCcun PEKOMOMHAHTHOT'O aHTHTEeHa. TouHa4d 3aMeHa MVA-
optTojyioroB CIl11R, F11L, A441, m B8R Ha MOOeJIBHEIM aHTHUIeH,
PAaCIIOJIOXEeHHEI TakKMM o0f0pasoM, UYTOOH MCIIOJIL30BATE TOT Xe KOIOH
MHMIMauMy  TpaHCJIALmy, choeJiajla BO3MOXHOM  PAaHHKKL BKCIPeCCHU
TPAaHCTeHa, IIOHOOHYI MJIM HECKOJILKO OoJlee MHTEHCUBHYD, UYeM Ta,
U4TO OOCTHUI'aeTCHd C I[IOMOIBI MIMPOKO MCIOJBE3YEeMOI'o IMIpoMoTopa p7.5
MIIM  KOPOTKMX CHMHTETHMUEeCKMX IIPOMOTOPOB. AHAJIOTMYHO, JyacToTa
QHTUT eH—-CIIelndUUIEe CKUX CD8+ T-rJjieToOK, MHOYLMPOBAHHEIX yTeM
OOHOKPATHOTO BBEeOeHUA WM I[IEPBMUYHOM MMMYyHM3alLUM aIeHOBUPYCOM U
peMMyHM3aIMKM rMVA y  MBIIeN, [pM  MCIOJIE30BaHMM  SHIOOT€HHEIX
IIPOMOTOPOB B MX MCXOOHHEX I'@HOMHHX JIOkycax OvlJla TakKOoM Xe WU

HeCKOJIBEKO HOBBIIHGHHOIZ, 10 CpaBHEeHMIO C TUIIMYHBEIMIM @ KOHCTPYKTaMIM.
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YcuiieHne MMMYHOT'€HHOCTH, HabmooaeMoe npu MCIIOJIE30BaHNN
npomMorTopor CIl11R mm F11L, B cCcpaBHeHMu C p7.5, OBJIO I[IOOOOHO
YCWJIEHMIO MMMYyHOT'€HHOCTM, MMeBIleMYy MeCTO IIPpM CpaBHEeHMM IIPpOMOTOopa
mH5 ¢ p7.5.

[0027] CuapHbEe T-KJIEeTOUHEHE I'yMOPaJbHHE MMMyHHBE peakLMM Ha
AHTHUITEeHE], KOIOMPYEeMBle PEKOMOVHAHTHEMM I[IOKCBUpPYyCaMu, MOT'YT
IIOBEICUTE 50OeKTMBHOCTL BaKIMHE. CJleloBaTesIbHO, B IaHHOM o6JjacTu
TEeXHUKHU CylleCcTBYyeT IOTPeOHOCTD B KOMIIO3ULIUAX n crocobax,
BEIBHIBAKIMX CUJIBHEE T-KJIETOUHEE UM I'yMOpaJibHBEE MMMyHHHE peaklUMM Ha
AHTUIEeHE, KOIOUPYEMEE PEeKOMOMHAHTHEIMM IIOKCBMpyCaMy, TaKuMM Kak
MVA. V300peTeHMe YIOBJETEOPAET BTY NOTPeOHOCTEH.

KPATKASY CYIHOCTH MBOEPETEHUSA

[0028] WzoOpeTeHMe MOpeljaraeT PeKOMOMHAHTHEM MOOUOUIIMPOBAHHBIA
BYPYC  OCIIOBaKIMHEL AHKapa (MVA) , comepxammii npoMoTop  Prl3.5,
OYHKUMOHAJIBEHO CBSA3aHHBM C HYKJIEOTUIHOM [IOCJIeNOBATEJIEHOCTEIO,
KOIVPYKIMe HeOaHTHUTeH, U CHOCOOH KX I[IpMMeHeHUsA. B OIOHOM BapMaHTe
peammsaumy  M300peTeHMda M300peTeHMe IpenjiaraeT CIocoD MHIOYKLIWMA
ycTonumBoy CD8 T-KJIETOUHOM peaKUMM Ha HeOaHTUTeH Yy MIeKOoNIMTalmero,
IPenIoOUTUTEJIEHO UeJIOBeKa, BKJIIOUAKIMM [IPOBeOeHMe OOHOM wiu 0OoJiee
UMMyHM3aluul BUPYyCOM MVA MIEKONMTaKmeI'o, B TOM UMCIE UYeJlOBeKa.

[0029] B pasziMuHEIX BapMaHTax peajM3aluu M300peTeHUs IIPOMOTOP
Prl13.5 COOEPXUT 10 MeHbIIen Mepe 1 KOIIMIO HYKJICOTHUIHOM
IoCJIenOBaTEJIbHOCTM, COCTOAMmEeN M3 I[I0 MeHbmel Mepe 40 oOCHOBaHUM,
KoTOpas IO MeHblel Mepe Ha 95%, 98% wmm 100% umeHTruHa SEQ ID NO:1.

[0030] B pa3JiMuHEIX BapMaHTax pealmM3aluy M300peTeHud IIPOMOTOP
Pr13.5 comepxuT 1O MeHBINEM Mepe 1 KOOMIO BTOPOM HYKJIEOTUIHOM
IOCJIENOBATEJIBHOCTM, COCTOAMEN M3 IO MeHbmel Mepe 31 HYKIeoTHIa,
KOoTOopas IO MeHbllel Mepe Ha 95%, 98% wmum 100% mumeHTnuHa SEQ ID NO:1.

[0031] B pa3jiMuHEX BapHaHTax pealm3aluy M300peTeHUusd IIPOMOTOP
Prl3.5 COOEPXAUT 1o MeHbIIen Mepe 2 KOIINKU HYKJIEOTUOHOM
IOCJIENOBATEJIEHOCTM, COCTOAMmMEN M3 [0 MeHbmelr Mepe 40 HYKJIEOTUIOR,
koTopasa Ha 100% mmeHTHMuHa SEQ ID NO:1.

[0032] B pa3jIMUHEX BapHMaHTax pealM3aluy M300peTeHUd IIPOMOTOP
Pr13.5 comepxur SEQ ID NO:2.

KPATKOE OIIMCAHUE TI'PASUYECKUX MATEPUAJIOB

[0033] Ha durype 1 mpencrabjieHa Uupstream-nociiemnoBaTeJIbHOCTD
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I'eHa MVAO13.5L (SEQ ID NO:3). IlpuBemeHH IIOCJeOOBaATEeJIBHOCTHU
npomMoTopoBR Prl3.5-short m Prl3.5-long. IlIOOUepKHYT OYHKTHUPHOMU
JVHUEN ; Prl13.5-1ong (lToJt. 15878-15755) . [IoouepkKHYT XUPHOM
JguHmem: Prl3.5-short (Ilom. 15808-15755). IoguepKHYTH CILJIOMHOMN
JuHuel: CTapToBHM KoImoH ATG reHa MVA013.5 (Ilom. 15703-15701).
Cron-xomoH TAA reHa MVAO1l4L (Ilos. 15878-15856). UepHBEEe CTpPEJKU
CHM3Y: CaWTh MHULMALUY TPaHCKPUIILWM, OolpeleJieHHHe C IoMombi IIIIP
Cc BHcTpoM aMIIMmMkaumer koHIIOB KIHK (Ilosi. 15767 m 15747). Ceptrle
CTpeJIKM CBepxXy: CaWTH MHUIMALUKM TPaHCKPUIILUM, OIPUBeIeHHHEe Yang
et al., 2010, suppl. data. 3BaxkjgoyeH B paMKy: KOPOBHM IIPOMOTOPR,
npuBeneHHe Yang et al., 2010, suppl. data (Hom. 15913-15899).
[ToJIoXeHMA TNPMBEIOEHH Ha OCHOBaHMM IIOCIemoBaTeJIbHOCTM DQ983238.1
B GenBank

[0034] Ha Odurype 2 nOpelcTaBJIEHH IIOCJeIOBaATEJLHOCTE U
[IoJIOXeHMe TpoMoTopoB Prl3.5-long m Prl3.5-short B TeHomMe MVA
(SEQ ID NO:3). B upstream—nocienopaTeJIbHOCTM TeHa MVAQ013.5
PAacCIIOJIOXeH [IpAMOM IOBTOp, cocToAmmMM w3 44 n.o. 3BakJouyeHa B
paMKy: IMOBTOpAKMAACA I[IOCJIeOOBaTeJIbHOCTL, cocTtodmad u3 44 m.o.,
pacroJioXeHHad B Uupstream-nocjenoBaTeJIbBHOCTM IIpoMoTopa 13.5,
OTHOEeJIEHHOTO crieycepoMm, COCTO AUMM nu3 36 II.0. IIoouepKHYT
OYHKTUPHOM JuHMeln: Prl3.5-long (IoJsi. 15878-15755). IloOgUuepKHYT
KUPHOWM  JIMHUEN : Prl13.5-short (IToJ1. 15808-15755). IloOUYepKHYT
CILJIOMHOM JIMHMEWM: CTapTOBHM KoOOH ATG reHa MVA013.5 (Mos. 15703-
15701) . IloJoxeHMA TIpUBEOEeHH Ha OCHOBaAHMM IIOCJIeNOBaTEJIbHOCTHU
D0983238.1 B GenBank.

[0035] Ha Odurype 3 THOpenCTaBJIeHE pPe3yJIbTATH MW3MepeHUd
ypoBHe¥ MPHK rTeHa oBaJbOyMMHa B KJIeTkax Hela, MWHOUIMPOBAHHLX
YIIOMAHYTEIMM KOHCTpyKTamu, C nomomern RT-gPCR B ykKa3aHHBEE MOMEHTH
C HauvaJjla MHOeKLUN.

[0036] Ha Odurype 4 HOpelCTaBJIeHE pPe3yJIbTATH MW3MepeHUd
BesxkoBOM sBKcOpeccurm Ova ¢ 1nomombi  FACS B BUIe CpeIHeHu
MHTEHCUBHOCTU byopeclueHIUN (CHD) B KJIeTKax Hela,
MHOMIVMPOBAHHEX YIOMAHYTEIMYM KOHCTPYKTaMM, B YyKas3aHHBHE MOMEHTH C
Hauvajla MHbOexkuum. CpeIOHee 3HaUeHME MHTEHCUBHOCTU OQJYOpPEeCLeHLUN
O0JI4 KJIeTOK IOUKOTO THuIla (He comepXammMx TreH Ova), COCTaBJALIEe

399 CUd, mpencraBJgeT CcoOo¥ QOHOBHM YPOBeHb QJIYyOpeClLeHIUN.
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[0037] Ha durype 5 HOpelCTaBJIEHO CpelHee COOTHOIEeHMEe KJIJIeTOK
Ova+/B8R+ y MBEM, BaKUMHUPOBAHHEIX YIOMAHYTHMM KOHCTPYKTAaMM,
IocJie IepBOM, BTOPOM M TpeTbel MMMYHM3aLMM.

[0038] Ha OQurype 6 TIpelCTaBJIeHO CpeldHee COOTHOUeHME
Ova+/B8R+T-KJETOUHEX peaklui Yy Mumer Ha 10-0 HeIeso I[ocje
TpeTbel MMMyHM3alUM YIHIOMSHYTHMUM KOHCTPYKTaMMU.

[0039] OQmrypu 7A ¥m 7B MWIIOCTPUPYIT oO0pasoBaHMe aHTUTeJ
mocJje nepBoOM, BTOpPOM u TpeTbLemn VIMMY HU 3 alli YIIOMSHY TEIMU
KOHCTpyKTaMu. A. CpelHee TeoMeTpuueckoe Turpa (CI'T) a”HTUTes. B.
CoorTHomeHMe CI'T B CpaBHeHMM C IIpoOMOTOpoOM PrsS. I[IpOMO TOPH

MVAS50L+PrSSL u MVA170R+PrSsSL ABJIATCA IIpOMOTOPaMU MVA

COOTBETCTBYIMX I'eHOB, CAUTEIMM C  5'-KOHIOM CHMHTETUUECKOTO
KOPOTKOTO CMJILHOTO HNO3OHero mnpomoTopa PrSSL (Short Strong Late)
HellOCpeICTBEHHO upstream oT ATG TeHa OBaJILOyMMHA .
(AATTTTTAATATATAA; SEQ ID NO:7; PCT WO 2010/060632 Al.)

[0040] Ha durypax 8A-8F npencTaBJIeHO BEPaABHMBaHMUE
IIOCJIEOOBRATEJILHOCTHU SEQ ID NO:1 C HYKJI€OTHUOHEMNU
IIOCJIeNOBATEJIBHOCTAMM Pas3JIMUHHX I[IOKCBUPYCHEX IPOMOTOPOBR Prl3.5 c
IIOMOIIBIO BLAST. VIOeHTUUHEEe HYKJIEOTUIOE 00O0O3HaAUEeHH TOoUuKaMmu,
OTCYTCTBYKIME HYKJIEOTUOE OOO3HAUEHE THUPEe, a 3aMeHb [IpelCTaBJIeHH
OyKBaMU .

[0041] Ha Odurypax OSA-9D mnpelcTaBJIeHH YUeTHHEHE HOMepa U
HasBaHUA IIOCJeIOBaTeJIbHOCTEMN, MCIOJb30BAaHHEX IJS BHpPaBHMBAaHULA,
npelcTaBJIeHHOTO Ha Ourypax 8A-8F.

[IOOPOEBHOE OIIMCAHME CYINHOCTU USOBPETEHUS

[0042] Kunerxkm Hela wuHOMIMpoBaJuM MVA-BN, [ocje UYeTro NOJy4dalu

PHK. CuHHTesVpoOBaJM CHeluduueckMe OpavMepH K pasjMuHeM ORF MVA u

npoeomuiu P ¢ OHCTpoM aMIumMdukalumell koHUoB kIHK (FirstChoice®
RLM-RACE Kit, Life Technologies, Darmstadt, Germany) oJIsg
nojgyuyeHmd IIIIP-NIpoOyKTORB, COOTBeTcTRykmMx PHK MVA, KOOUPYKIVM STHU
ORF'. MIP-TIPOOYKTH OBJIM CeKBeHUPOBAaHH MOJIA OolpeleJieHMa CcalToB
VHUIMAUUY TPaHCKPUIILKKM. VcxXomoda M3 2TUMX LOaHHBX, OBJIM OIpeneJIeHE
INPOMOTOPE  OJjid TpaHckpuniuum  MPHK, komupymommux 5T ORF. g
KOHTPOJISA DKCIpeccum I'eHa opraJibOyMmMHa (OVA) B MVA-KOHCTPYKTH OB

BCTaBJIEHH IIPOMOTOPH MVA 14 ciaenyiommx ORFEF: MVA1I3.5 (CVA022; WR
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018), MVAO50L (E3L; WR 059), MVA022L (K1L; WR 032) m MVA1l70R
(B3R; WR 185).

[0043] KiteTku HelLa OBLIIN VHOULIUPOBaHE PeKOMOVHAHTHEMA
BUpycamMu MVA 1in vitro, a OeJIKOBYK  BDKCIPEeCCHO oBaJiIbOyYMMHA
OLleHUBAaJIM C IIOMOWBI aHaim3a FACS. A”Hamu3 FACS He oOHapyXu
BeJIKOBOM BKCIPEeCcCHuM OoBaJbOyMMHa Ha 2-M WM »gaxe 4-¥ yac oOT
HavaJla MHOeKUMM IJII KOHCTPYKTOB, COIepXamlux IIpOMOTOpH MVAO50L
(E3L; WR 059), MVA022L (K1L; WR 032) m MVA170R (B3R; WR 185). B
TO Xe BpeMsa OJ4 nOpomMoTopa MVAI3.5 (CVA022; WR 018) MHTeHCHUMBHAaLA
SKCIPECCHUA OBaJibOyMMHa OBJIa BHABJIEHA YXe IIOCJe 2—-X YacoB.

[0044] TlpenmojiaraeMeEl KOPOBHM 2JIeMeHT TINpoMoTopa mnjus ORF
MVA13.5L 6wl paHee omnopenejeH B Yang et al., 2010, xak coIepXamun
15 HT KOPOBYK IIOCJIENOBATEJIBHOCTE M HEeTPaHCIUPYEMYKD JIMIEPHYIO
[IOCJIeDOBaTEJIBHOCTE pas3MepoM 177 HT. TeM He MeHee B HaCTOMIEM
MCCJIeNOBaHUKM yYyCTaHORJIEHO, UTO CaWTH MHMUMALUWK TPaHCKPUILNWN,
MCIIOJIE 3y eMEIE ORF MVA13.51, HaxoOaTcsd BoJiee yeM Ha 100
HYKJeOoTHHoB downstream oT calTa MHIMaUUM, OINpeleJleHHOTo Yang et
al. COOTBETCTBEHHO, IIPOMOTOP MVAl13.5, OIpeneJIeHHEM
nsobpeTaTesIAMN, OTJINUaeTCAaA OT KOPOBOIO  SJIEeMeHTa  [IpoMOTOpa,
oIpemeJleHHOTrO Yang et al.

[0045] [IpoMOTOP MVA13.5, onpeneJle HHHM nzobpeTaTesaMu,
COOEPXUT IIOBTOP, cocroAmur m3 0Oojee deM 40 HYKJEOTHUIOB:
TAAAAATAGAAACTATAATCATATAATAGTGTAGGTTGGTAGTA (SEQ 1D NO:1).
[lopTOopdKmascsa IIOCJeOOoBaTeJILHOCTE BCTpedaeTCsa TakKxXe Yy  MHOIUX
IPpYyTHUX TIOKCBUPYCOB, HalpuUMep, BUPYyCa OCHH Jomanel, BUPyCa OCIIH
ofesbsgH, BUpPyCa OCIH KOpPOB, BUpyCa HaTypaJlbHOM OCIH, BUpycCa
OCIIOBaKILMHE, BMpyCa OCIH BepOJIOOOB, BMpPyCa OCIE KpPOJMKOB, BUpyCca
OCIIEl MBIIEM M BMPYCa OCIE T'OJIOJAIIBIX IIecuaHoK (durypel 8 m 9).

[0046] Beuir co3maHel  OBa MVA-KOHCTPYKTa C I[IpOMOTOpaMwy,
comepxamyMy OnOHY kommo (MVA13.5 short; SEQ ID NO:1) wiam nOBe
konmm (MVA13.5 long; SEQ ID NO:2) T1oBToOpa, KOHTPOJMPYKIETO
DKCIIPEeCCUID T'eHa oBaJlbkOyMmmHa (OVA). ITlocye WMHOUUMPOBaAHMA KJIETOK
Hela ob6ouMM KOHCTPYKTaMM 1n VvVitro OvJla BHABJIEeHa WHTEHCHUBHAaHA
DKCIpeccusa opaJibOyMmHa (dur. 4).

[00477] C mnomombi RT-gPCR Orula OlleHeHa IOMHaMMKa BKCIPeCcCUmM

PHK OBaJIbOYMMHA nomn KOHTPOJIEM PAaBJIMUHEIX IIPOMOTOPOB B
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MHOMUIMPOBAHHEX KJeTkax Hela in vitro. Kak MVA13.5 short, Tak wu
MVA13.5 long MNpOOeMOHCTPUPOBAJM BEHCOKME YPOBHUM PaHHeM DKCIPeCCUMr
PHK (dur. 3). MVAl3.5 long IMIpOIeMOHCTPMPOBAaJI HAMBHCINVE YPOBHU
paHHell OeJIKOBOM SKCIPeCCUMU.

[0048] CD8 T-kJjeTouHHe peakuum Ha OVA, DKCIPECCUPYEMHM C
PEeKOMOMHAHTHEX KOHCTPYKTOB IIOH KOHTPOJIEM IIPOMOTOpPOB PrS, Pr7.5
opt+spacer, Prl3.5 short m Prl3.5 long, OBJIM OlLEHEHH Y MHIIEH
Iocjle OOHOW, IOBYX UM TpexX MMMyHM3aluM pekoMOMHAHTHBEIM MVA (dur. 5-
6) . OVA-cneumpmueckme u BEBR (Bupyc)-cneunpnueckme CD8 T-KJIE€TOUHHE
peakluuy OBUIM OLIeHEHH IIYyTeM OIllpelelileHusa koJmduecTBa CD8 T-kJIeTOK,
crielmudrUuecKm CBA3HBAKINVXC I C rexkcaMepamMm MHC I KJjlacca.
IIekcTpaMep:l MHC I KJjacca o0pas30oBHBAJINU KOMILJIEKC C
cooTReTCTRyIOIMMM H-2Kb-CcBa3HBamIMMM HellTHmaMm: SIINFEKL (SEQ ID
NO:4) mma OVA wmim TSYKFESV (SEQ ID NO:5) 1mjasg BUMPYCHOTO IMelTuIa
BSR.

[0049] CpenHee COOTHOIIeHMe OVA-crneumpnueCcKmux K B8R~
crieuupmuueckrMm CD8 T-wrjieTkaM COCTAaBJIAJIO IIPMMepHO 2,5 miuga MVALI3.5-
long rocJje 3-% VIMMYHW3aluN . Tpwu IpyTmUx KOHCTPYKTAa
IPOOEMOHCTPUPORBAJIM CpelHee COOTHOIEHMEe, COCTaBJAnlee MeHee UeM
1. TakuMm oOpas30M, MHBEPCUA MepapxXyy UMMyHOOOMMHMVPOBAHMA MOXEeT OBITh
OOCTUTHYTa I[IyTeM I[IPpMMEeHeHUd OJIA SKCIPEeCCUM HeOaHTUI'eHa IIPpOoMOTOopa
Prl13.5 long, HO He IOPYIMUX IIPOMOTOPOE.

[0050] TI'yMOpaJbHHE MMMYHHHEe peakluy Ha OVA, BKCIpeCcCUpyeMbN
C PEKOMOMHAHTHEX KOHCTPYKTOB IIOH KOHTPOJIEM Pa3JIMUHBIX IIPOMOTOPOER,
ObIM  OlleHeHH Yy MBIIEV IIoCJie OOHOM, IOBYX M TpexX UMMYyHM3aluM
pekoMOMHaHTHEIM MVA (Odmr. 7A-B). I'yMopallbHasd MMMyHHas peakUMd IOJIs
MVA13.5 long ©OwbJja cymecTBeHHO O0oJiee MHTEHCHMBHOM, UeM peakumud,
HabmmooaeMas IIpM [IPpUMMeHeHUM  pPeKOMOMHaHTHOTOo - MVA, conepxamero
npomMoTop PrS. CilemoBaTellbHO, IIPMMeHeHMe IpoMoTopa Prl3.5 long nid
KOHTPOJISA BKCIPpeCCUM HeoaHTUI'eHa MVA of0eclledMBaeT HeOXUIAHHO
[IPEBOCXOOHEE pPe3yJIbTaTH.

IIpoMoTops Prl3.5

[0051] NzobpeTeHre OXBaTHBaeT BHIIIEJIEHHHE HYKJIEMHOBEIE

KMCJIOTE, cCoOepxXalle WM COCTOoAllMe M3 IIpoMoTopa Prl3.5. B pamkax

HacToAmero m300pereHus "mpomoTop Prl3.5" comepxuT IO MeHbIEeW Mepe 1



le

KOV HYKJIEOTMIOHOM IOCJENOBATEJIbHOCTH, COCTOAMEN M3 10 MeHBIIEM Mepe
40 OCHOBaHMM, KOTOpas IO MeHbIleM Mepe Ha 95% mmeHTnuHa SEQ ID NO:1.

TaxkmMm O@paBOM, B Pa3JIMYHEX BaplraHTaXx peallmzalumm MBO@peTeHMﬂ

"mpoMoTOP Pr13.5" MOXeT OTHOCUTBLCSH K HYKJIEOTUIHOMN
[IOCJIeIOBaTEJIbHOCTH MVA, CHUHTEeTUUECKOM [IOCJIeOBATEJIbHOCTHU VI
aHaJIOTUYHOM TIOKCBUPYCHOM [IOCJIeIOBATEJIbHOCTH nus IIOKCBUPYCa,
OTJIMUHOTO oT MVA. B OpedloudTUTEeJIbHOM BapuaHTe peaam3aluun
nzobpeTeHrsa poMoTop Prl3.5 comepxuT IO MeHbIeM Mepe 1 KOIIM
HYKJIEOTHMIHOM IIOCJIedOoBaTeJILHOCTM, COCTOdmeV M3 IO MeHblel Mepe 40
OCHOBAaHMM, KOTOpas IIO0 MeHbllel Mepe Ha 96%, 97%, 98%, 99% wmum 100%
MoeHTMyHa SEQ ID NO:1. IrHa  HYKJIEOTHMIHOM IIOCJIeIOBaTeJILHOCTHU
cocTaBjigeT OpenmnouturesbLHo 40, 41, 42, 43, 44 wim 45 ocHOBaHUM.

[0052] TIlpoleHT MIOEHTMYHOCTM MOXeT OHTE OIpeldelJieH IIyTeM
BUBYAJILHOM OLIeHKM M MaTeMaTHMUYeckKoro pacueTa. KpoMe TOTO, IIPOLIEeHT
MOSHTUYHOCTM IOBYX HYKJIEOTMIOHBEIX II0CJIeOOBaTeJIbHOCTEM MoXeT OHTDh
orpenejieH IIyTeM CpaBHEeHMS MHQOpMalMM O I[IOCJIIENOBATEJIbLHOCTAX C
IIOMOIIBID  KOMIILIOTEPHOM  OIporpaMmel  GAP, Bepcuda 6.0, OMMCaHHOM
Devereux et al. (Nucl. Acids Res. 12:387, 1984) u npenjaraeMon
T'eHeTMUECKOM KOMIILIOTEPHOM TPYIIION YHUBEPCUTETA BrCKOHCHHA
(UWGCG) . IpemnrnodTUTeJIbHEE [IapaMeTpH I[10 YMOJIUaHMI OJIA [IPOT'PaMMEL
GAP prymouanT: (1) yHMTapHYKR MaTpMIy CPpaBHeHMS (MMERIYID 3HadeHMe
1 mna coenageHurt m 0 1OJI18 HeCOBNaOeHUM) IJISd HYKJIEOTUMIOOB U
BECOBYI MaTpHUily cpaBHeHMsa Gribskov and Burgess, Nucl. Acids
Res. 14:6745, 1986, ak omnmcaHo Schwartz and Dayhoff, eds. B
Atlas of Protein Sequence and Structure, National Biomedical
Research Foundation, pp. 353-358, 1979; (2) wmTpad B3a KaxIoull
IpoNnycK, cocTabjsommit 3,0, M OOHNOJIHUTeJbHBD mTpad 0,10 3a xaxoosnl
CMMBOJI Ha MeCTe KaXIoTro IMpOolycCka; M (3) oTcyTcTBMe mNTpadoB 3a
KOHIIEBEE IIPOIIyCKM. MOT'yT MCHOJBb30BATECA M »OpyIMe IIpOoTPaMMEL,
[IpVIMEeH S eMBIE crieaJc TaMm B objlacTm CpaBHeHUA
nocJjengoBaTesIbHOCTEN .

[0053] B MNpeldlloUuTUTEJSILHOM BapMaHTe peajiM3alM KN300peTeHNd
npomMoTop Prl3.5 OYHKIMOHAJBLHO CBA3aH C TeTepOJIOTMUHOM HYKJIEOTUIHOM

I1oCJien1oBaTeJIbHOCTEIO. B PaMKax HacToAmero MBO@peTeHMﬂ

”PeTeponorquaH HYRJIEOTHMIHaA HOCHGHOBaTeHbHOCTb” O3BHadaeT
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HYKJIEOTMIHYI II0CJIeNOoBaTeJILHOCTL, KOoTopas B I[IpMpOoIe He CBf3aHa C
IIPOMOTOPOM. B  pamkax HacToAmeTo n308peTeHnd "OYHKIMOHAJLHO

CBABaHHLI' O3HavaeT, UYTO IIPOMOTOP MOXET KOHTPOJMPOBATL DSKCIPECCHUO
TeTepOJIOTUUYHOMN HYKJIEOTUIHOM [IOCJIEDOBATEJILHOCTH B KJIeTKE,
VHOMUIVMPOBAHHOM I[IOKCBMPYCOM. B NIPemlouTUTeJILHOM BapMaHTe peajM3alluu
M300peTeHnda IeTepOJIOTMYHAA HYKIJIIeOTUIOHAA [IOCJIeIOBaTeJIbHOCTE KOOMPYET
HeOCaHTUI'eH. B paMkKax HaCTOAMETO M300pPEeTeHMsS HeOaHTUI'eH O3Hadaer
aHTUT'eH, KOTOPEI He  BKCIPecCUpyeTCsa IIOKCBUPYCHEIM BEKTOPOM B
€CTEeCTBEHHEX YCJIOBUAX.

[0054] TIlpomoTop Prl3.5 wMoxeT OBTH OQYHKUMOHAJILHO CBS3aH C
TeTepOoJIOTUUYHOMN HYKJIEOTUIHOM [IOCJIEDOBATEJIEHOCTER C TIOMOIUIEBI0
TEXHOJIOTMNM PeKOMOMHaHTHEIX JHK. B pasjMuHEX EBapMaHTax peajmM3alun
N300pEeTEeHNsI I'eTepOoJIOTMYHAaA HYKJIIeOTUOHASA I[I0CJIelOoBaTeJIbHOCTE BBOIUTCS
B 13.5 ORF mnokcBupycCa.

[0055] B mHOpeOnouTUTeJIEHOM BapMaHTe pealM3aluu U300peTeHUd
npoMoTop  Prl3.5 gBsgeTCHAd  IOKCBMPYCHEM  I[IPOMOTOPOM  IIPUPOIHOTO
[IPOUCXOXOeHMa. HamnpumMmep, HOpoMoTop Prl3.5 MOXeT I[IPOUCXOOUTE OT
npoMoTopa Prl3.5 MOOMOMUIMPOBAHHOT'O BMpyCa OCIOBaKUMHE AHkapa (MVA),
BUpyCa OCIH 00e3bfSH, BMPyCa OCHIH KOPOB, BUpyCa HaTypaJlbHOM OCIIH,
BMYPYCa OCIIOBaKLUMHE, BUPYyCa OCIE BepOJIIOB, BMpPYyCa OCIE KPOJMUKOEB,
BUPYCa OCIH MBIIEM WM BHPYCa OCIE I'OJIOJIAIIEIX I[1eCUaHOK. VCTOUHUKU
IPeOIIOUTUTEJIbHEIX  [OpOMOTOPOB Prl3.5 MODyT OHTb  BHOpPaHb Cpelu
BUPYCOB, IIPelCTaBJIEHHEX Ha durype 9. IpellodTUTesIbHEE IPOMOTOPEH
Pr13.5 MOTyT OBTH BHOPAaHH Cpenyu [NOCJeNoBaTeJIbHOCTEeM, NpelCTaBJIeHHBX
Ha QOurype 8.

[0056] B PasIINUYHEX BapMaHTax peanusanmnum n300peTeHnd
npoMoTop Prl3.5 ABJIsSeTCHd CUHTETHMUYECKMM IIpoMOTOopoM Prl3.5.

[0057] TIlpomoTop Prl3.5 moxeT comepxats 1, 2, 3, 4, 5, 6 wim
BoJiee KOIMM IIOCJIeOOBATEJILHOCTM, COCTOAmEN M3 IO MeHblel Mepe 40,
41, 42, 43, 44 wmam 45 HYKIeOTHMIOB, KOTOopas IIO0 MeHbIleM Mepe Ha
95%, 96%, 97%, 98%, 99% mmm 100% mmeHnTMuHa SEQ ID NO:1.

[0058] B HOpeOlouTUTEeJIEHOM BapMaHTe peajiM3aluu U300peTeHUd
npomoTop Prl3.5 comepxuT 1 KONMK HYKJIEOTHMIHOM IIOCJIENOBATEJILHOCTHU
SEQ ID NO:1.

[0059] B HeKOTOPHX BapMaHTax peaju3aluy MN300peTeHMd IIPOMOTOP



18

Pr13.5 comepxuT 1 KOIMIO HYKJIEOTHMIHOMW IocCieloBaTeJIbHOCTM SEQ ID
NO:1 m 1, 2, 3, 4, 5, 6 wmium 0oJlee KOIMM IIOCJeOOBATEJILHOCTH,
cocrToAmer m3 o MeHbmem Mepe 40, 41, 42, 43 wian 44 HYKIJIEOTUOOB,
KoTopasd IIO MeHblle Mepe Ha 95%, 96%, 97%, 98%, 99% wmm 100%
nneHTryHa SEQ ID NO:1.

[0060] B [IpenlIouTUTeJIEHOM BapMaHTe pealM3aluu KU300peTeHud
npoMoTop Prl3.5 comepXxuT IO MeHblled Mepe 1 KOIMIO HYKJIEOTUIHOM
IOCJIeNOBATEJILHOCTY, COCTOAmeY mu3 1o MeHbmer Mepe 40 oOCHOBaHUM,
KOoTopasa IO MeHbllel Mepe Ha 98% mmeHTMuHa SEQ ID NO:1.

[0061] B HeKOTOPHX BapMaHTax peaiM3alyy U300peTeHMus IIPOMOTOP
Prl3.5 COIEPXKUT 1 KON HYKJI€OTHUIHOM [IocJIenoBaTeJIbHOCTH,
cocToAmer M3 IO MeHbmel Mepe 40 OCHOBaHUM, KOTopasd II0 MeHblIen
Mepe Ha 95%, 96%, 97%, 98%, 99% wmwm 100% wmpmeHTruHa SEQ ID NO:1, wm
1, 2, 3, 4, 5, 6 WIu toJiee KONIUMY  BTOPOM  HYKJIEOTUOHOM
IIOCJIeNOBATEJIEHOCTHM, COCTOAleM M3 [0 MeHbllell Mepe 31 HyKJIeoTHIa,
KoTopasa IO MeHbmeM Mepe Ha 95%, 96%, 97%, 98%, 99% wmwm 1008
noeHTuuHa SEQ ID NO:1. B [OpeOIouTUTEJILHOM BapMaHTe peajin3alun
n300peTeHud BTOpafd HYKIJIEOTUNHAA IIOCJEOOBaTEeJILHOCTE COOEPXUT IIO
MeHbIlEeM Mepe 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43,
44 yman 45 OCHOBAHUM.

[0062] B [IpennIouTUTEeJIEHOM BapMaHTe pealM3aluu KW300peTeHUsd
IIOBTOPAKMMECS I[IOCJEeNOBaTEeJIbHOCTM pa3neyeHs 20-80 HyKJIeoTHOaAMHA,
BoJiee NpedlouTUTEeJIEHO 30-40 HYKJIeOTUIaMH, HauboJiee
npenmnourmuresbHo 33, 35, 35, 36, 37, 38, 39 mam 40 HYKJEOTHUIAMMA.

[0063] B mHOpennoudTuUTeJIEHOM BapMaHTe pealM3aluu KU300peTeHud
IIPOMOTOP Pr13.5 COOEPXUT 1o MeHbIIen Mepe ONoHY KOIIMIO
[IOCJIENOBATEJILHOCTM ¢
TAAAAATAGAAACTATAATCATATAATAGTGTAGGTTGGTAGTATTGCTCTTGTGACTAGAGAC
TTTAGTTAGGTACTGTAAAAATAGAAACTATAATCATATAATAGTGTAGGTTGGTAGTA  (SEQ
ID NO:2).

[0064] B HEKOTOPHIX BapMaHTax peannsalnmnum n300peTeHnd
npoMoTop Prl3.5 comepxuT OOHy WM 0Oo0Jiee HYKJIEOTHUIOHEX 3aMeH,
npencrabBJieHHHX Ha Ourype 8.

[0065] NzobpeTeHre OXBaTHBaeT CIIOCOBOEL DKCIPpeCcCcun
HeOaHTUT'eHa, BRJIOU AN E byHKUMOHAJILHOE CBA3BBaHME  IIPOMOTOpPA

Prl13.5 C TIeTepOJIOTMYHON HYKJIEOTUIHOM I[1OCJIEHOBATEJIbHOCTLL.
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PexOMOMHAHTHEES MIOKCBMPYCH, CcoepXaume MIPpoMOTOpH Prl3.5

[0066] MW300peTeHMe NOpeljlaraeT PEeKOMOMHAHTHHEIY [TOKCBUPYCHEM
BEKTOpP, coIepXammy OpoMoTop Prl3.5, OyHKUMOHAJIBHO CBA3aHHEML C
TeTepOJIOTMUHOM HYKJIEOTUIHOM IIOCJIeHOBATeJIbHOCTEI. B OIOHOM BapMaHTe
peanuzaluum n300peTeHnsa TeTepoJIOTUUYHAa g HYKJIEOTHIOHAaA
[IOCJIeIOBaTEJIbHOCTE BCTaBJieHa B 13.5 ORF HOKCBMpyCca TakKuM oOpasoM,
YTOOH bYHKIMOHAJILEHO CcBA3aTh TeTepoJIOTUUHYIO HYKJIEO TUIHYIO
[IOCJIEOOBATEJIBHOCTE C SHIOOTEHHHEM BMPYCHEM HOpoMoTopoM Prl3.5. B
IPpyTOM BapraHTe peanuzaluuu nz00peTeHnusd TeTepoJIOTUYHA S
HYKJIeOTHUIHad I[OCJeIOBaTEeJIbHOCTE CBA3aHa C I[IOpoMoTopoM Prl3.5 wm
BCTaBJIeHa B TI'€HOMHHM canT, OTJIMYHENM oT 13.5 ORF.

[0067] B HOpellOUTUTEJILHOM BapMaHTe pealiM3aluyr KN300peTeHUd
IIOKCBUPYCHHEM BeKTOP MNPOUCXOIUT OT IIOKCBMPYCOB, IIpMHaOJeXallX K
nonceMerctBy Chordopoxvirinae. I[IOKCBUPYCH  BKJIDUAT BUPYCH,
npuHalJexamre kK ponmamM Orthopoxvirus, Parapoxvirus, Avipoxvirus,
Capripoxvirus, Lepripoxvirus, Suilpoxvirus, Molluscipoxvirus u
Yatapoxvirus. HauboJjiee NPEeONOUTUTEJILHEIMM SABJAIOTCS IOKCBUPYCH,
OpuHanjexamue k pomaM Orthopoxvirus m Avipoxvirus.

[0068] [OpyrmMe TIOKCBUPYCH, TakMe KaK BUPYC OCIH €HOTOB M
BMPYC  OCIH  MHIIEMN, MOTYT OBITE MCIIOJIB30BAHEL B  HaCTOAIEM
n300peTeHNM, HaIpUMep, OJA IPOM3BOICTBa BaKLMHE OJI4 MMMYyHU3alLWNU
OVUKMX  XMBOTHEIX . B HacTodllee n306peTeHUe BKJIIOUEHE  TakKXe
npelcTaBUTeIM pomoB Capripoxvirus wm Lepripoxvirus, I[IOCKOJBKY
OHM TIPUTOOHH MOJIS MCIOJIL30BAHMA B KaueCcTBEe BEKTOPOB MOJIA KPYIIHOTO
pPOoTaToro CKOTa M KPOJMKOB COOTBETCTBEHHO.

[0069] B mpyI'Mx BapMaHTax peajiM3aluM MN300peTeHUd IOKCBUPYC
IPOUCXOIUT OT BUPYCOB poIa Avipoxvirus. IIpuMepH BUPYCOB poIa
Avipoxvirus, OIPUTONHEIX nJIid MCIIOJIL30BaHU A B HaCcTOAmMeM
n300peTeHUM, BKJILUAT JOOHEe BUPYCH OCHOH IITUI, TakMe KaK BUPYC
OCIEH Kyp, BHMPYC OCHH KaHapeeK, BUPYC OCHH KHKO, BUPYC OCIH
MaWH, BUPYC OCIH ToJyfel, BUPYC OCHH HONyTaeB, BUPYC OCIH
IIeperejioB, BUPYC OCIHIH IIaBJMHOB, BUPYC OCIHH I[IMHIBMHOB, BUPYC
OCIEL  BOpOOBEB, BMPYC OCIHE CKBOPLOB M BMPYC OCIHIH MHIEEK.
[IpeOnOoUYTUTEJBLHEMM BUPyCaMM pola AVIPOXVirus SABJIAOTCS BUPYC OCIIH
KaHapeek UM BUPYC OCIH KYyp.

[0070] B HOpellNOUTHUTEJILHOM BapMaHTe peajiM3aluy HnN300peTeHUd
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[IOKCBUPYC  [NpPEenCcTaBJIAeT cobomn BUPYC OCIIOBAKILMHE, HauboJiee
NpenrnouTmuTeJJEHO MVA. Nzo0OpeTeHMe OXBaTHBaeT pPeKOMOMHAHTHEE
BUPYCH MVA, co3mDaHHEHE Ha OCHOBe JIOOHEX BO3MOXHEX BHPYCOB MVA.
[lpennouTUTEeJNLHEMM BUpycaMu MVA ABJIAOTCA BapMaHTHEE mTaMMel MVA -
MVA-BN, Kak, HallpuMmep, OellOHMpOBaHHEM B ECACC ©nO& HOMEpOM
v00083008; MVA-575, @menoHMpoBaHHHM 7 m»ekabpsa 2000 B EBpomnedckon
KOJUJIEKUIMM KJIETOUHHIX KYJBETYP XMBOTHHX (ECACC) mom peruMcTpalVOHHBM
HoMepoM V001 20707; wm MVA-572, @OelNOHMPOBAHHEM B EBpomneyckon
KOJJIEKIIMM KJIETOUHEIX KYJbBTYP XMBOTHHX kak ECACC V9401 2707.
[IpeOnoUTUTEJIbHEIMM  ABJIAITCA TakKXe IIPOM3BOIOHEE OT OEIOHUPOBAHHEX
MTaMMOB .

[0071] B HNpellouTUTEJIEHOM BapMaHTe pealiM3aluy MU300peTeHUd
MVA uMeeT CIIOCOBHOCTE K PENPOOYKTUBHOMU permMKalmnm B
dubpobiacTax »MOpMOHa UHIJIeHka (CEF) wiIM »OpyI'MX JMHUMAX KJIETOK
OTHL in Vvitro wmimM B dANle, colepxameMm 5SMOPMOH, In VIiVo, HO He
criocoBeH K PEeNpOolyKTHMBHOM pPellIMKallMM B UYeJIOBeUeCKMX KJIeTKax, B
KOTOPHX MOT'YT PENPONYKTMBHO pellliMuMpoBaTbca MVA 575 wmiam MVA 572.
B HauboJjiee MNPenlIoOUTUTEJIBHOM BapMaHTe peajmMs3aluum usodpeTeHmda MVA
He CHIOCOOeH K PpPeNponyKTMBHOM pellIMKallMM B KepaTHMHOLMTaxX udeJIoOBeKa
g HaCaT, xJleTKax IIOUKM DMOPMOHA UYeJioBeKa JMHMM 293, KJeTKax
OCTeOCapKOMH ueJjloBeKa JMHMM 143B ¥ KJeTKax aleHOKAPLMHOMH MelKU
MaTKM udeJioBeka JiMHMM Hela.

[0072] B T[OpennouTUTEJILHHX BapMaHTax pealu3aluy Ku300peTeHud
MOOUGULIMPOBaHHEBIM BUPYC OCIIOBAKIMHE  AHKapa (MVA) oTJIMUaeTCcAd
CIIOCODHOCTLID K PeNpOolIyKTUBHOM pelUiMKaluu B (ubpodliacTax SMOpPHOHA
LIBITIJIEHKA (CEF) in vitro, a Takxe OoJible, uyemM Yy MVA-575,
ATTEHYUPOBAHHOCTLIO B KepaTHMHOLUMTAX udejioBeka JmHMM HaCaT, B KJIeTKax
OCTeOCapKOMHE UeJloBeKa JMHUM 143B ¥ KJIeTKax aleHOKAPLMHOME MeMKU
MaTKM UeJioBeKa JMHMM Hela. B HNpellouTUTEJILHOM BapMaHTe peajiM3alun
nsobpeTeHnsa BUpYC MVA T[IO3BOJISIEeT IOCTUUL B KJjeTkax CEF cTeneHd
aMIIMOUKalLMM, CcocTaBJgwnmero toJjiee uem 500,

[0073] Jiobol aHTUTeH, BKJOUAA aHTUIEeHH, MJHIOyLupyomme T-
KJIETOUHYI peaKLMi, MOXeT OBTE SKCIPeCCUPOBaH PEeKOMOMHaHTHEM MVA,
openjlaraeMsM B HacTodlleM M300peTeHMM. [IPeOrIouTUTESIbHEIMUY ABJISITCA
BUPYCHEe, OakTepualJibHEEe, TIPUOKOBHE UM PaKOBEHE aHTUIeHH. KpalHe

INpeliIouTMUTEeJIbHEIMM aHTUI'€éHaMlM ABJIAITCA aHTUI'€HE HIV—]_, AHTHUIT'€HEI
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BUpPYyCa JMXOPaOKM »OeHTe, CHeUUMdUUeCKMM aHTUTeH NOpocTaTH (PSA) wu
onpocrTaTuueckasa kKucjad ¢ochparasa (PAP), aHTuTreHsl HER-2/Neu,
AHTUTEHH CHUOUPCKOM SA3BH, AaHTUIEeHH BMPYyCa KOpM, BUpyca Ipulla,
IMKOPHaBUpycCa, KOpOHaBMpyCa n AHTUT EHE pecnmMpaTopHO-—
CUHUMUTHAJBHOTO BHUpycCa. B NIpellouTHUTeJILHOM BapMaHTe peaau3alun
n3006peTeHnss AaHTUTeH I[IpelcTakjgeT coOOM UyXepOOHEI aHTUTEeH WIK
HEeOaHTUITEH.

[0074] NzobpeTeHne OXBaTHBAaET CIIOCOBOH CO3IaHuA
PEKOMOMHAHTHEX  I[IOKCBUPYCOE, OpenrnouyTmuTessHo  MVA, BRJIOUAKIINE
BCTaBKY TEeTepOJIOTUMUHOM HYKJIEOTUIHOW IMOCJIeIOBATEJIbHOCTM B IIOKCBUPYC
TakuM o0pas30M, UYTOOH I'eTepOJIOTMUHAA HYKJIEeOTHMIHAas I[IOCJIeIOBaTeJIbHOCTE
OrUla QYHKIMOHAJIBHO CBS3aHa C IIpoMoTopoM Prl13.5.

[0075] Nz0oBpeTeHre pacrnpocTpaldgeTrcd Ha IIpVMEeHEHME
PEKOMOMHAHTHEIX I[IOKCBUPYCOB, npenjalaeMblx B HacToAmeM
n300peTeHn, B I[IPOU3BOIACTBE JieKapCTbBa WM BaKUMHE »OJIA JedeHUd
WM OpoduiIakTUKM MHOeKUMM M 3aboJieBaHMM MJIEKONMTaKMyX, B TOM

drcJjie 4YeJIOBEeKa.

[0076] NzoBpeTeHNne pacrnpocrTpaHdgeTrcd Ha NprMeHeHMe
PEKOMOMHAHTHBIX IIOKCBUPYCOB, npenjaraeMblx B HacToAmeM
n300peTeHun, oJjiAa JieueHuAa VI OpOodUIIaKTUKHU MHbekUIUN 7

3aboJieBaHUM MJIEKONMUTAKIKMX, B TOM UMCIe UYeJlOBeKa.

[0077] 300peTeHMe pacrnpocTpaHdaeTCA Ha MCIIOJIb30BaHMe
pexroMOMHAaHTHHX IIOKCBUPYCOB, npenjaraeMBXx B HacToAmeM
n300peTeHnr, B KaueCcTBe BaKIUMH, B OCOOEHHOCTM MOJId JIeUeHUSd WU
npoduaakTuky MHOeKUMM U 3abojieBaHMM MIIEKONMTAalIMX, B TOM UMKCIe
yeJioBeKa .

Habopr, comjepxaume peKOMOMHAHTHBIM MVA

[0078] Nz00peTeHMe openjaraeT HaBOpPH, comepxamme
PEeKOMOMHAHTHHM [IOKCBUPYCHHEM BeKTOpP, I[IPEeANOoUTUTEILHO BUpyC MVA
COIJIaCHO HacToAlleMy M300peTeHMO. Habop MoOXeT CcomepXaThk IO
MeHbIIe Mepe OAOMH, -IORa, TpPpHU, UYeTHpe MWIM O00Jiee KOHTEWHEPORBR WU
bJIIaKOHOB c PeKOMOVHAHTHEM IIOKCBUPY CHEM BEeKTOpOM,
OpellouTUTEeJIbHO BUpPpycoM MVA, BMeCTe C MHCTPYKUMAMM II10 BBeIeHU
BUpPYyCa MJIEKONMTAaKMMM, B TOM UYMCJIe UYeJIOBeKy. B MHCTPYKUMSAX MOXET
OHITE yKaszaHO, UYTO PeKOMOMHAaHTHHI BUPYC BBOIUTCHA MIEKOIMUTAaKIEMY,

INpenliouTrnTeJIbHO UYeJIOBEeKY, B OHHOKpaTHOﬁ 128207} MHOPOKpaTHOﬁ (T.e.
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2, 3, 4, 5, 6 M T.O.) IOO3MPOBKe B OIPeIeJIEHHHE MOMEHTE BpPEeMEHU
(HampuMep, Uepe3 IO MeHbIer Mepe 4 HemeJu, UYepes I[I0 MeHbIen
Mepe 6 HeIeJlb, UYepes IO MeHbIeM Mepe 8 HeIeJib IOCJe Npelbaymero
BBeeHMd) . B MNpednouTuTeIbHOM BapMaHTe peajM3almy K300peTeHus B
MHCTPYKUMAX YyKaszsaHO, UYTO PeKOMOMHAaHTHHM BUPYC IpedHa3zHaueH OJ4g
BBeIeHMA MIeKONMUTAMIMUM, OPealouTUTeJIbHO UeJIOBeKy, B IIO0 MeHbIeln
Mepe 1, IO MeHblIeM Mepe 2, II0 MeHblIleM Mepe 3 WIM IO MeHblel
Mepe 4 ODO3MPOBKAax.

CriocoBn wuHOyLmMpoBammsi CD8 T-KJICTOUHOM M/MIM I'yMOPAaJILHOM
MMMYHHOM PeaKLIMM

[0079] M300peTeHMe HOpenjlaraeT CHOCOOH MHIOyLUMpoBaHuUa CD8 T-
KJIETOUHOM U/UIM TyMOpaJibHOM MMMYyHHOM peakKluMM VY XO03SMHa. B
IpPenOnouTUTeJIbHEIX BapuaHTax peaamrzalmnm n300peTeHNd crioco®
BKJIIOUaeT IpoBeleHMe IO MeHblleM Mepe OIHOM, IOBYX, TpexX, UYeTHpex
WIYM OATYM MMMYyHUM3aluy MIeKonouTaKomero, B 2 TOM UHMCJEe UYeJloBeka,
PEeKOMOMHAHTHEM I[IOKCBUPYCOM, OpennouTmTesJIbHO MVA, coIepXalyM
npomoTop Prl3.5.

BBeneHMre XO3AMHY

[0080] PexoMOMHAHTHEM IIOKCBUPYC, NPpenrnouTUTeJILHO MVA
COIJIAaCHO HaCTodlleMy M300peTeHun, MOXeT IIPMMEHATHLCA IJIA JIeUeHUA
LeJIoTOo pdhda MIeKONIMTaKINX, BKRJIOUAA JIOOeM M @ Oaxe Jiomey  C
ocJlabJIeHHBEIM MMMYyHMTEeTOM. TakuMm o0pasoM, HacTodllee M300peTeHue
openjiaraeT Takxe OQapMaleBTUMUeCKYl  KOMIO3ZMIMI M BaKUMHY  OJIA
VMHOYLUVPOBaHMSA MMMYHHOM peaKluy Yy MIeKOoNMTalmero, B TOM UUCIe
UeJIOBEeKa .

[0081] B MNpelllOoUTUTEJIEHOM BapMaHTe pealin3alun U300peTeHUd
BaklMHa COHOEPXUT PEeKOMOMHAHTHHM IIOKCBUPYC, NPedlouTUTesIbHO MVA,
B MHTepBajle KOHIeHTpaumi oT 104 mo 10° TCIDso/Mi (DO3H,

nHOnuupyomen 50% KYJILTYPH KJIETOK), IMNIPEeONoOUuTUTEeIbHO B MHTepBale

KOHLeHTpauuir oT 105 mo 5x108 TCIDso/MyI, ©OoJiee MNPelloudTHTEJILHO B
MHTepBajle KOHIUeHTpauuy oT 106 mo 108 TCIDso/Mn wm  HamboJee
NPenrnouTUTeJIbHO B MHTepBaJie KoHUeHTpaluy orT 107 mo 108 TCIDso/MJI, B
ocoBen"ocTr 108 TCIDso/MiI.

[0082] IlpemnouTuTesilbHaASa -OO3a JIA BaKUMHaUMKM MJIEKONIMTAaKIETO,

NPenIouTUTEeJSIbHO uYeJIoBeka, cocTaBJsger oT 106 mo 10° TCIDsg, OoJee
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npennouTuTebHo 107 TCIDse vy 108 TCIDsg, B ocobenHocTr 108 TCIDsg.
[0083] Kak npaBuiio, bapMalleBTUUECKAA KOMIIO3ULMS  MOXeEeT
BKJIOUATL OOMH WM 0OoJee  papMalleBTHUeCKM IIPUEeMJIeMBIX  U/UJINU
OOOOPEHHEBIX HOCUTeJIeN, noB6aBoK, aHTUOUMOTUKOB, KOHCEPBaAHTOEB,
alBIOBaHTOB, paszbaBuTesIEN u/ M CTabuImM3aToOpPOB . TaxkyMm
BCIIOMOTATEJIbHEIMM  BelecTBaMu MOTYT OHBTHL BOIa, OMBMOJOTUUECKUMN

pacTBOpP, IUIMIepoJi, OSTaHOJI, MacJIO, YBJaXHARIMEe WMIIM OSMYJIbI'VMpYyRlne

areHTH], pH-OydbepHEIe BemecTBa WM  INIOOOOHEIE M. MonoxonmAamme
HOCUTEJIN OBEIUHO IpencTaBJIgioT coBom KPYIIHEE, MeIJIEHHO
MeTaboJIU3UPY eMEIE MOJIEKYJIEL, Takue Kak BeJIKu, [IoJIMCaxapuoH,

MNOJIMJIAKTUOE, IOJUIJIMKOJMIOL, IIOJIMMEPHEE aMMHOKMCJIOTH, COIIOJIMMEPEH
aAMMHOKMCJIOT, JIMIMIOHEE arperaTh MJIM [IONOOHHE WM.

[0084] I;g wMU3TOTORJEHMS BaKIMH PEeKOMOMHAHTHHEM IIOKCBUPYC,
NIpellnodTUTEeNIEHO MVA COIJIaCHO HAaCTOAMEMy WM300pPEeTEeHMI, MOXeT OBTh
IpeBpameH B (QU3MOJOTMUECKM IIpHMeMJIeMyl ©¢opMy. 3STo MOXeT OHTBH
CIoeJlaHO Ha OCHOBe OIHTa M3TOTOBJEHMA TIOKCBUPYCHBIX BaKIWH,
KOTOpPHE IMNIPMMEeHAJMUCH OJIS TIPOTMBOOCIIEHHOM BaKIUMHALMM (KakK OIMCAaHO

Stickl et al. 1974).
[0085] Hampmmep, OUMIEHHHM BMPYC MOXET XpaHUThbCca npu —-80°C c

TUTPOM, cocTaBagomym 5x108 TCIDso/MJI, B cMecu C HOpuMmepHo 10 MM
Tpmuc, 140 MM NaCl, pH 7,4. g M3TOTOBJIEHMSA BaKUMHE OJS MHBEKLUU
MOXHO, HampuMmep, JuodmamsuporaTs 102-10% BupycHeix uyacTui, B 100
MKJI - 1 ™I dochaTHO-coJieBoTo Oydpepa (OCE) B HOPUCYTCTBUU 2%
nmenTtoHa u 1% ajnpbyMmMHa UeJIoBeka B aMIlyJie, OPedlouTUTeJIbHO
CTeKJISHHOM aMmnyJe. Kpome Toro, BakKUMHa IOJS MWHDBEKLUM MOXeET
IIPOUBBOOUTLCSA oyTeM cTyIeHuaToMn JMOOUIN3allum BUpPYyCa B
JIeKapCTBEeHHOM IpernapaTe. JleKapCTBeHHHY IIpelapaT MOXeT COOepPXaThb
BCIiOMOTaTeJIbHHe no®aBkKM, TakKMe KaK MaHHMT, »OeKCcTpaH, caxap,
TJIMLIMH, JakKTo3a WIX OIOJUBUHMWINIMPPOJIMIOH WIM OpyIne nobaBKU,
Takre KakK AaHTHMOKCUIAHTH WJIM MHEepPTHHM T'as3, CcTabuian3aTophH WMJIU
peKoMOMHAaHTHHEe OeJIKM (HalpuMep, CHBOPOTOUHHM aJlbOyMMH uUeJioBeKa),
OPpUTOOHEE IOJIS BBeOeHMsda 1In  Vvivo. 3aTeM CTeKJgHHasd  aMiyJa

3allamBaeTCAd, IIOCJIe YWeIl'O OHa MOXeT XPaHMTBECA IIpM TeMIlepaTypaX OT

4°C IO KOMHATHOM B TeueHMe HeCKOJILKMX MeCsleB. HpM STOM KOI'Ia

aMITyJia He MCIIOJIBE3YyEeTCHA, InpenriodyTmTeJIEHO XPaHNUTb ece Inpn
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TeMIepaTypax mo —-20 °C.

[0086] B umejgax BaKUMHaALUWM WM JIeUeHUS JIMOQUIM3aT MOXeT OHTH
pacTBOpPEH B BOIHOM pacTBOpe, IIPEeOIOUTUTEJIEHO (OU3UOJIOTMUEeCKOM
pacTBOope MM Oydepe Tpuc, a 3aTeM IIPUMEHATLCHA CUCTeMaTUUYECKM WIIU
MeCTHO, T.E. apeHTepalJlbHO, IIOOKOXHO, BHYTPUBEHHO,
BHYTPMMHEIIEUHO, MHTpaHa3aJIbHO WM JIIOOBEIM »OPYITMM IIYTeM BBeIeHUd,
M3BECTHEM KBaJIMUOUIIMPOBaAHHOMY CIelMalucTy. Crnoco® OpuMeHeHMs, IJo3a
M KOJIMUECTBO BBeIeHUV MOT'YT OHBTL OINTUMMUIUPOBAHLE CIelMaJIMCTaMu B
DaHHOM o0B6JacTM TexXHUKM B M3BEeCTHOM Iopgadke. TeM He MeHee ualle
BCeT0 IIPpM BaKUMHALMKM MIEKONMTAaKIMero, MIPeOlIouTUTeJIbHO UYeJIoBeKa,
BTOpPOEe BRBeIeHMe IMIPOBOOAT I[IPMMEPHO Ha BTOpYyKR — MecTYKR HeOelu
[IocJie TIEPBOTO BBEeIEeHMA BaKIMHE. TpeTke, UYeTBepTOe UM IIOCIeayolue
BBeIeHMS dYalle BCEero IIPOBONATCH IIPMMEPHO Ha BTOpPYKR — [MeCcTyo
HeNeJM TIOCJIE TIPENBNYMETO BBEIEHMUA.

[0087] HacTosamee wun300peTeHMe IpenjiaraeT CIHOCOOH VMMYyHWU3AIUN
MJIEKONIMUTAKIMX, B TOM UMCJIe UYeJIOBeKa. B OIOHOM BapMaHTe peajiM3alluu
N300peTEeHMA MNIPOBOIUTCSH WMMMYyHM3alMsa MIEKONIUTAKIMX, B TOM UMCIE
KPEIC, KPOJIUKOB, MBINIEM U JoOeu, BKJIOUAKIASA  BBeIeHME  IOO3H
PEKOMOMHAHTHOTO MVA MIeKONUTAaKIeMy, IPelloUuTUTeJIbHO UYeJIOBeKy. B
OIHOM BapraHTe pealMs3aluM uU300peTeHMd IepBasd mnHo3a comepxuT 108
TCIDso pekKOMOMHaHTHOT'O BUpycCa MVA, a BTopas U LOOIOJIHUTEJIbHHE TOS3EH
(Tr.e. TpeThsa, ueTBepTas, OATas ¥ T.O.) comepxarT 108 TCIDso
BUpYCa. BBeIeHMS MOI'YT TIMNPOBOOMTLCS B IIePBOM ITO3UPOBKe  (OJIA
IepBUYHOY MMMyHM3alMM) ¥ BTOPOM WIM IJajJbHEeMIMxX IO3UPOBKe (ax)
(OJg peMMMyHU3alLuu) .

[0088] WMMmMyHM3alMad MOXeT OBTH I[IPOBelleHa CUCTeMaTUUeCKM WIIN
MECTHO, T.e&. IIapeHTepalJlbHO, IIOOKOXHO, BHYTPMBEHHO, BHYTPMMBIIEUHO,
VMHTpaHa3aJIbHO WM JIOEM  OPpyT'MM IIyTeM  BBeIeHUHd, V3BECTHHM
KBaJIUMOUUIUPOBAHHOMY CIelVaJIuCTy .

CD8 T-KJIETOUHEE U I'yYMOpaJIBEHEIE VIMMYyHHEIE DPeaKIVUM

[0089] VMMyHM3aIUM  PEeKOMOMHAHTHEM — MVA, openjlaraeMsM B
HacTodmeM M300peTeHMM, MOTYT MHOYUMPOBATL YyCTOMUuuMByk CD8 T-
KJIETOUHY peakKUuuio. B I[OIPeOIouTMTeJIBHEX BapMaHTax peajiM3alun
n3obpeTeHUsa IOCJe IIepBOV, BTOPOM, TpeThel, UYeTBEepTOW, IMIATON U

T.0. VMMyHM3aALUM PeKOMOMHAHTHHNM MVA MHOYLIMPYET Yy MIeKOIMTanIeIro,
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OpenrnouTUTEeJIbHO UYejloBeka, YyCToMuupywl CD8 T-KJIeTOUHY peaklMrio Ha
KOOUPYEMEM aHTUIeH, foJjilee MHTEHCUBHYK, uYeM CD8 T-kJjeToduHasa
peakuusa Ha MMMYHOMMHAHTHYK BUPYCHYK CD8 T-KJIeTOUHYK aHTUIEHHYI
OEeTepPMUHAHTY, KOOUpyeMyk BeKTopoM MVA, HamnpuMmep, TSYKFESV (SEQ
ID NO:5). B I[IpenmouTUTEJILHOM BapMaHTe peaju3aluy U300peTeHUs
ocjie  IIepBOM, BTOPOM, TpeThLEeN, YeTBEPTON, ngaTom M T.O.
VIMMY H '3 a LM v MJIEKOIIUTaKImero, IpenrnouTUTeJIbHO JeJIOBEKa,
VHIOIVILIUPYETCS MVMMYyHOIOOMMHAaHTHas T-KJIETOUHAsS pPeakKlMsa Ha KOIOUPYeMBI
AaHTUTeH. B [OpemnouTUTeJILHOM BapMaHTe peaJu3aluu U300peTeHud
mocjie BTOPOM, TpeTbel, UYeTBepTOoM, NIATOM U T.O. MWMMYyHU3aLUN
pexoMOMHAHTHEY MVA MHOYLIUPYET VYV MIEKONIUTaKnMIeIro, IPeOlouTUTeNILHO
yeJIOBEeKa, CD8 T-KJIETOUHYD peaKLmn Ha KOIOUPY eMEI AHTUI'EeH,
3aTpalMBapmylo 10 MeHbmel Mepe 10%, 15%, 20%, 25%, 30% wmiam 35% ot
obmero koJumuecTBa CD8 T-kxJeTok. B [OpedlnouyTUTeJILHOM BapMaHTe
peanmMszaluuM U300peTeHrsa IIOCJe BTOpPOM, TpeThbel, UYeTBepTOoM, OATOM U
T.O0. MVMMyHM3allMM pPeKOMOMHaAHTHEM MVA ycuimBaeT CD8 T-KJIETOUHVYIO
peakuMio Ha KOIMPYEMEM aHTUTeH Yy MIeKONUTaKnmero, IPeOloUTUTEeJIbHO
yeJloBeka, II0 MeHbmenm Mepe B 2, 3, 4, 5 mam 10 pas T.e. oT 1% 1o
2%, 3%, 4%, 5% wmim 10% oT obmero koJjmmMmuecTBa CD8 T-kjleTOK), IIO
CpaBHeHMI C peaKlLMeM Ha KOIMPYEMBM aHTUTEeH II0CJleé OIHOKPAaTHOTO
BBeOeHUd WK YyCcwirBaeT CD8 T-KJIETOUHYH pPeaklMi Ha KOIUPYEMBN
AHTUTEeH Y MIeKOIMUTaKmero, IIPeIlouTUuTesJIbHO ueJloBeKa, II0 MeHbleM
Mepe B 2, 3, 4, 5 mmm 10 pas, [0 CpaBHeHMIO C T-KJIeTOUHOM
peakuMelr Ha BUPYCHEM aHTHUIeH (Halpumep, B8R). B OpednouyTuUTesIbHOM
BapMaHTe pealus3aluM Un300peTeHUsa pPeKOMOMHAaHTHEM MVA BH3HBaeT CDS
T-KJETOUHYID PeaKLUMid Ha KOOMPYEMHEM aHTUTeH Y MIeKoIuTawnImero,
OpennouTuTeJIbHO uYeJioBeKa, II0 MeHbmel Mepe B 2, 3, 4, 5 wmium 10
pa3 0oJiee CUIbHYID, uYeM T-KJleTouHas pPeaKLMad Ha BUPYCHHM aHTUIeH
(HanpuMep, B8R) nocye OOHOKPaTHOTO BBEeOEHUA. B HauboJee
IPenlouTUTEeJIbHOM BapMaHTe pealn3alnm mu3obpeTeHuda CD8 T-kileToduHasd
peakuMsa Ha KOIUPYEMEM aHTUTeH Yy MIeKONUTaKnmero, IPeOloUTUTeJIbHO
YyeJIOBEeKa, S3BHaAuMTeJILHO YCUJIIMBaeTcd BcjelcTBUMe 2, 3, 4 wmwmm 5 u
T.O0. WMMyHM3alu}, I[I0 CPaBHEHMIO C peakKluuMe¥ Ha [IO3OHUM BUPYCHHEM
aHTHUIeH (HamnpumMmep, BSR).

[0090] MWHTeHCHUBHOCTL CD8 T-KJIeTOUYHOM peaKUMM MOXeT OHTHb

onpeneJsieHa, HalpuMep, OyTeM oTOopa OpuMepHo 100-120 MKJI KPOBM B
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FACS/TenapuHOBEIT Oydep. MKIK MoOTyT OHTE IIOJIYUEHH IIyTeM JIM3uca
SPUTPOLIMTOR C IIOMOUBI JM3Mpywolero Oydepa mma KKT. 3BaTeM MoOXeT

OHITE [IpoBeneHOo OIOHOBPEMEHHOEe OkKpallBaHMe OVA- " B8R-

crieunpmnueckmx CD8 T-kjleTok B obOpasuax MKIK ¢ noMmMombn aHTM-CD8o-
FITC, CD44-PerCPCy5.5 m gpgexcTpamMepoB MHC I kJjacca, oOpas3yolmx
KOMILJIEKC C COOTBETCTBYKIMMHI H-2Kb-cBA3HBaOmMMM  IIeITUIaMA
SIINFEKL (SEQ ID NO:4) wmium TSYKFESV (SEQ ID NO:5). IexcTpaMmep
MHC I xJlacca SIINFEKL (SEQ ID NO:4) wMoxeT OBTL IIoMeueH PE, a
ODexcTpamMep TSYKFESV (SEQ ID NO:5) -APC. OkpalleHHHEe KJIETKM MOT'YT
aHaJIM3MPOBATECA C IIOMOWBI IIPOTOYHOM LIMTOMEeTpUMM B cCcucTeMe BD
Biosciences BD LSR II. BO3MOXHO IIOJy4YaTh II0 OecaThk THcCSu CD8+
T-KJIEeTOK B KaxioM obpas3le.

[009]1] Kpome TOTO, MHTEHCHMBHOCTL CD8 T-KJeTOUHOM peakKlUuMU
MOXeT OBTE OllpelelileHa IIyTeM oTbopa KPOBM Yy MWMMYyHM3UMPOBAHHOIO
MJIEKONIUTAKIETO, NPEenIoUTUTEJILHO ueJIoBeKa, n OTIeJIEHUA
MOHOHYKJIEAPHEIX KJIETOK Iepudpepuueckor kpoBu (MKIIK). OHM MOTYT
OLITL PEeCYCIEeHIMPOBAHH B MIMTATEJLHOMW cpene, coIepXxamer 5 MKT/MII
Opedpenmuua A  (BFA, "GolgiPlug”, BD Biosciences) u 1 MM
TeCTUPYEMBIX IIelTHUIOB, BKJKYAA IeNTUOE IPOTUB MMMYHOIOMMHAHTHEX
AHTUTEHHHX IeTepMrMHaAaHT MVA (T.e. TSYKFESV; SEQ ID NO:5) ("B8R")
M HNEeNTUOE, IPOUCXONAINMEe OT DHDKCIPeCCUPYeMOT'0O HeOaHTHIeHa. 3aTeM
MKIIK MOXHO MHKyOUpPOBaTEL B TeueHre 5 u npm 37°C B 5% CO2,
cobupaTh, PpecyCIeHIMpoBaThL B 3 MJI xoJjomHoro O©CB/10% OTC/2 MM 3IOTK
M OCTaBRJIATL Ha HoUub npu 4°C. Ha cienmyiommii meHb MKIIK MOTYT OHTH
OKpameHH aHTUTeJaMu aHTu-CD8a-Pac-Blue (kjgon 53-6.7), aHTU-
CD62L-PE-Cy7, aHTu-CD44-APC-Alexa 750 wm aHTM-CD4-PerCP-Cyb.5h
(Bce aHTuMTena oT BD Biosciences). MKIK MOXHO MHKYOUMPOBATH C
YKa3aHHEMY aHTUTeJlaMM B HeOOXOOMMEIX pa3BeleHMAX B TedueHre 30 MMH
npy 4°C B TeMmHOTe. I[locjie MPOMHBKM KJIIETKM MOTYT OHTL OUKCHMPOBAHE U
rnepMeabrIM3MpPOBaHE ¢ IoMombio Habdopa Cytofix/CytopermTM Plus (BD
Biosciences) cCoOIJIaCHO MHCTPYKLMAM IPOM3BOOMTeJIA. llocjie TIPOMEEBKU
MKIIK MOXeT OBITE IpoOBEeOeHO OKpallMBaHMe BHYTPUKIIETOUHOT'O
nHTepbepoHa-y (IEN-y) ¢ noMmombn FITC-KOHBOIMPOBAHHOTO aHTM-I1 FN-
y aHTuTesia (BD bilosciences), pa3BeOeHHOTO B IepMeabWIM3MPYoIeM

Oybepe mia oTMHBKM (BD Biosciences). OkpalleHHHE KJETKM MOTYT
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AHAJIM3UPOBATECA C IIOMOMbBID IIPOTOUHOM LMTOME TPUM.

[0092] VIMMYy HM 3 Al PEKOMOMHAHTHEIM  MVA, openjaraeMeM B
HacTodAmeM M300peTeHMM, MOTYT MHIYLMPOBATH YCTOMUMBYI I'YMOPaJbHYI
VMMYHHYID peakKuuio. I['yMopaJlbHEE MMMYHHEE pPeaKlUMM MOTyT OHBIThb

OLIEHEHEl C IIOMOUWbID TBepmodasHoro MOA.
[0093] B paMmkax HacTodmero us3obperTeHusa "ycromumBas CD8 T-

KJIeTouHada peakumnda’ nompasyMeBaeT OOJBINMM IIPOLEHT HeoaHTUI'eH-—
crieumpmuueckmux CD8 T-KJIETOK, UYeM IIPOLEHT, KOTOPHM HadmomaeTcsa

oJidg TaxKkoIo xKe MVA-KOHCTPYKTA, comepXxamero IIPOMOTOP PrS
(5'AAAAATTGAAATTTTATTTTTTTTTTTTGGAATATAA 3'; SEQ ID NO:6), 1nocye
OOHOKPATHOM  MMMyHM3allMM. B HeKOTOPHX BapMaHTax peajmn3aluu
n300peTeHra nOpu CD8 T-KJIETOUHOM peakKluM HadoIaeTcd 10 MeHbIeM
Mepe B 1,5 mim 2 paszsa OoJblle HeOaHTHUI'eH-cleludmueckmx CD8 T-
KJIETOK, UYeM JI4d TaKor'o Xe MVA-KOHCTPpYKTa, CoIepXallel'o IIPpOMOTOP
PrS (SEQ ID NO:6), rocje OOHOKPATHOM MMMYyHM3ALINMM.

[0094] B paMkax HaCTOAWEeIr o n300peTeHn A "vyororunBasa

TyMOopalibHasa MMMyHHas peakumd’ rompasyMeBaeT TUTP aHTUTeJI, OoJiee
BHICOKMI, YeM THUTP aHTUTeJI, HabjmomaeMblll IOJIA TakKoTro Xe MVA-
KOHCTPYKTa, comepxalero Inpomorop Pr3 (SEQ ID NO:6), r1ocie
OOHOKPATHOM  MMMYyHM3alNlM. B  HeKOTOPHX BapMaHTax peajlm3aluu
n300peTeHrsa TUTP aHTUTeJ [0 MeHbmel Mepe B 1,5 wmim 2 pasa
foJibe, YeM TUTP aHTUTeJI, HabjuomaeMell OJA Takoro xe MVA-
KOHCTPYKTa, coepxamero npomoTrop PrS (SEQ ID NO:6), 1ocie

OIOHOKpPa THOM VIMMYHM3alll.

[0095] Twun MHOYLMPYEMOM pPeKOMOMHAaHTHEM MVA peakuuM Ha
HeoaHTHuTreH - "ycronumBasg CD8 T-kJjeTouHad peakumdg’ mwim "ycTolumMBasd
TyMopaJlbHad MMMyHHas peakumua’ - MoxeT OHTh OIpeneJieH, Kak

OIIMCaHO HMXe B I[IpuMepax. Hamnpumep, xak MVA13.5 short, Tak wu

MVA13.5 long uHOYUMPYRT "ycTomuuBylo CD8 T-KJIETOUHYID peaklun’, Kak
OopeneJyiIeHO B  HaCTodAlleM OoKyMeHTe. MVAI3.5 1long UMHIOIYLIUPYET
"vCTOMUMBYID ~TyMOPAaJIbHYH MMMyHHYH peakumio”’, Kak oIpenesjleHO B
HacTodlleM OOKyMeHTe.

[0096] HecMmMoTpsa Ha TO UTO CIOCOO TPelllOUTHMTEJIbHO BKJIIOUAET

OIOHOKPpATHOE BBelleHNMe BeKTOpa, B HEeKOTOPEX BaplMaHTaX peaJii3allll
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n3ofpeTeHnda MOI'yT I[OIPOBOIMTLCA IOBe, TpPM, YeTHpe, [I4Th, MNMeCTh,
ceMb WM 0OoJlee  MMMyHM3alUMM  MJIIEeKONMTalMeTo, [IPEenrnoUYTUTEJIbEHO
yeJioBeKa, pPeKOMOMHaHTHEM MVA.

[0097] B MNIpenIouTUTEJILHHX BapMaHTax peaju3aluy W300peTeHUud
KOOVPYEMEM aHTUTEeH IIpencTaBjisgeT cobol OaKTepUaJlbHEL, BUPYCHEM WIINU
OIlYyXOJIEBLII aHTUIEH. B OpennouTUTESIbHOM  BapMaHTe  peajiM3alun
n3o0bpeTeHNns AHTUTEeH ABJIAETCH UyXepOOHBM AHTHUITeHOM OJId
MJIEKONIMTAKIETO, B TOM UMCJIE UYeJIOREeKa.

[NIPUMEPHEI

DpmmMep 1. KoHcTpyupoBaHMe MVA-pPpeKOMOMHAHTOB

[0098] Kiterxkum Hela wmHOMuMpoBaim MVA-BN HOpy MHOXeCTBEHHOCTU
s3apaxenus (MOI), cocraBagwomet 10 (10 TCIDsyg Ha KJIeTKY), a Ha 2-u
u 8- yac oT Hauyala MHOEeKLMNU roJiyuajiu TOTAJIbLHYIO PHK.

CUHTe3UpOBaIM CHeludpuueckue TIMpaliMepsl K pasJauuHeM ORF MVA u

nposomuiu IIIIP ¢ OHCTPOM aMIIMOMKalMell KoHUoB kIHK (FirstChoice®
RLM-RACE Kit, Life Technologies, Darmstadt, Germany) oJIsg
nojgydyeHmd IIIP-NIpoOyKTORB, COOTBeTcTRykmMx PHK MVA, KOOUPYKIMM STHU
ORF'. [MIP-TIPOOYKTH OBUJIEL CeKBeHMPOBAaHH MJIA OlIpeleJieHMS CaliToB
VHMLIMAUUY TPaHCKPUIUMM. VICXOOA M3 5BTUX HaHHBEX OBJIM OlIpeleJIeHEl
NPOMOTOPHE nOJjiad TpaHckpunumm PHK, komupymommx 5T ORF. B MVA-
KOHCTPYKTH OBUIM BCTaBJIEHHE IPOMOTOPEH MVA mjg cieznyioumyx ORE  (Baur
et al., Journal of Virology, Vol. 84 (17): 8743-8752 (2010)) nnsa
KOHTPOJIA BKCIpeccuM I'eHa oOBaJibOyMmmHa (OVA): MVA13.5 (CVA022; WR
018), MVAO5L0L (E3L; WR 059), MVA022L (Kl1L; WR 032) wm MVA170R
(B3R; WR 185).

[IlpmMep 2. IpoMOTOpP-BaBMCHMMEIE YPOBHM B»kcnpeccum PHK in
vitro

[0099] MVHOUUMpPpOBaHMe KJeTOk Hel.a pexKOMOMHaAHTHHEMM BUPYCaMWU
MVA npu MOTI, cocTaBJIgIen 10, MNPOMN3BOOUIIOCH C TIOMOIIBIO
IpUKpPEeIJIeHA BMPYCOB Ha JIbOYy B TedeHMe 1 u., Ilocjie NIpUKpPeEIJIeHNA
KJIETKM TIPOMHEBAJIM UM coOupalii B HYJIEROM MOMeHT BpeMeHM (0 uU) wmam
MHKyOrpoBam mpu 37°C njua cbopa B OpyITMe MOMEHTH BPEMEHMU. .
[Ipo®r oTbupasmm Ha 0,5, 1, 2, 4 m 8 u oT Havaja MHPeKUMM. KieTku
TOMOT'€HM3MPOBAaJIM, n SKCTparmpoBajin TOTAaJIEHYIO PHK. PHK

rnogoepepIralim ITHKazsuomy paciuellJIeHNMIO, I1oCIIe geIl'o C ITOMOIBIO



29

onmuro (dT) —npaiMUMpoBaHMAa ObJla CUMHTe3MpoBaHa KIHK. I[ToJsTydyeHHEe
oOpas3lEl KIHK MCIIOJIb 30BaJIMCH B KavecTee MaTPWLIE OJIs
OOHOBpPEeMeHHOM aMmrmborkaumm KIHK OVA M akTMHa C IoMombilo Tagman-—
gPCR. Peaxkuumo nOpoBOoOWIM B LMKJIepe AB7500 or Applied Biosystem.
PesymnbTaTH IIpencTaBJIeHH Ha durype 3.

IpuMep 3. [IpoMOTOP-3aBMCHMMEE YPOBHM OEIKOBOM SKCHOpecCHMM in
vitro

[00100] Kimerkm Hela xyJbTHMBMpOBaJIM B DMEM c po®aBJIeHMEM
10% O®TC. Kierxkmu Hela wmHOuuuporan Hpu MOI pekOMOMHaAHTHOIO
BHpPYCa MVA, cocTaBJignmen 10 (10 TCIDso Ha KJIETKY) .
MHOMUMpPOBaHHEE KJIeTKM oTbupaimM Ha 1, 2, 4, 6, 8 m 24 u orT
Hauvajla MHpeKUMM, OUKCHUPOBRAJIM M IIepMealuIM3MpoBajiM. B IIOJIOBMHE
KJIETOK KaXIDoro ofpaszla IIpoBOOMIIM OKpalBaHMe ©Oejyika OVA cC
IIOMOMEBID aHTUTeJI KpoiiMka K OVA LHIJIEHKa, a B »OPYyTOM IIOJIOBMHE

IIOPOBOONMIIM OKpallliBaHIlMe aHTHMI'€HOB MVA C TIIOMOIBID IIOJIMKJIOHAJIEHEIX

aHTUTeJI KpoJjinka &k  VACV. Ofpasusl aHaJMs3MpoBaJjil C  [IOMOWLI
IPpOTOUYHOTO LUTOdQIyopmuMeTpa FACSCalibur (BD Bioscilences) u
OporpaMMHOTO obecrieueHua FlowdJo. PesysibTaTH I[IpeOCTaBJIeHH Ha
durype 4.

IpmvMep 4. WmMyHMBaummu M 23abop KPOBM y MBIIEN

[00101] B »TOM MCCIeIOBAHMM MCIOJL30BaJMCEL TPYIIIE MBI
(C57/B16) . B KaxmoM Tpylle IIPOBOOMIM CyMMapHO TpM MMMYyHMW3ALNMA.
B KauecTBe KOHTPOJIA MMMy HHEBIX peaxumm MCIIOJIE 30BaJIn OCB-
VHBEUIMPOBAHHYID TPYNINy. IJIA OlLeHKM MMMYyHHEX peakluMit B TeueHUe
VCCJIenoBaHMa OTOMpalM KPOBBH M3 XBOCTOBOM BeHH.

[00102] Memer MWMMMyHM3UMPOBalIM MHTpallepuToHeaslbHO IIpu 108
TCIDsg COOTBeTCTBYKIMX BMpPYCOoB MVA B pacTteope ®CE (300 wMkJI,
obmt obwreM) Ha 0, 4 m 8 Hepmeau. 3abopH KPOBM IJIS aHaM3a T-
KJIETOK TIPOBOOMIIM Ha IIepPBYK HeOeJlw IIocje KaxXOoM WMMyHM3aluyM, a
3a00pE  KPOBM IJIA aHaJiM3a aHTUTeJI — Ha TpeThbld HeleJllo IIoCJIe
KaxIoy MMMyHU3alnM.

IpumMep 5. OxpaumBanEMe T-KIETOK M ONpPeneliIeHMe aHTUTE

[00103] V xaxnmoy MeIM oTOMUpas OpuMmMepHo 100-120 MKJI KpPOBU
B FACS/TenaprHOBLI Oydep. MKIIK roJjiyydaJim Iy TeM JiMsuca
SPUTPOLMTOB C IIOMOUBI  JIM3MPYRIEITO Oydepa OJIs KKT. 3aTeM

[IPpOBOOMJIIM OINHOBPEMeHHOe OKpallrBaHMe OVA- u B8R-crneumudpmMueckmx
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CD8 T-kJjieToxk B obOpasuax MKIK c¢ nomMombiln aHTU-CD8o—-FITC, CD44-
PerCPCy5.5 m nmekcTpamMepoB MHC T kJjacca, o00pa3ylRlMx KOMIIJIEKC C
cooTReTCcTRyIOIMMM H-2Kb-cBas3pBanmMMM HenTupaMm: SIINFEKL (SEQ ID
NO:4) wmmum TSYKFESV (SEQ ID NO:5). HexcrtpamMep MHC I «kJjlacca
SIINFEKL (SEQ ID NO:4) ©Ovur nomMeueH PE, a pexcrtpamep TSYKFESV
(SEQ ID NO:5) -APC. OkpalleHHBHE KJI€ETKM aHaJM3MPpOoBaJiM C IIOMOIL
IPOTOUYHOM LMTOMEeTpMM B cucTeMe BD Biosciences BD LSR IT.
[lonmyyaamM IO »OecaTk TeHcAau CD8+ T-kxjeTok B 2 KaxgoM ofpazle.
Pe3yJibTaTH IpenOcTaBJIeHH Ha durypax 5-6.

[00104] INoJsyyasin CEIBOPOTKY mnus LIeJILHOM KPOBMU. iisa
ompeneJjieHMA CHelMdUUecKUX aHTUTeJI [NIPOBOOMIM TBeploda3Hell VOA
oBaJIbOyMMHa U TBepnodazHent WOA MVA (Habop Serazym OT Seramun
Diagnostika GmbH, Heidesee, Germany). PesyJabTaTH IIpencTaBJIeHH

Ha Qurype 7.
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MUSMEHEHHASA $OPMVJIA UBOEBPETEHUA,
NPEIOCTABJIEHHAA 3ASABUTEJEM L0Ji1I PACCMOTPEHUSA

1. PexOMOMHAHTHBIT MOIMOUIIMPOBAHHEIL BMPYC OCIOBAKLMHE AHKAapa
(MVA) g [OpMMEeHeHMSA B MHOYKUMM MOWHOTO CD8 T-KJIEeTOUHOT'O OTBeTa
Ha HeOaHTHI'eH Yy UeJIOBeKa, BKJIOUAKIeI'o [IPOBeldeHMe ONHOT'O MJIM OoJiee
BBeIeHUM UeJIOBeKY VYKa3aHHOTO PeKOMOMHAHTHOTO MOOMIULIMPOBAHHOTO
BMPYyCa OCIOBaKLMHHE AHKapa (MVA);

npruyeM pPexoMOMHAaH THEI MVA COOEPXUT [IPOMOTOP Prl3.5,
OYHKUMOHAJILHO  CBSAS3AHHBIL C  HYKJICOTHMIHOM IIOCJIeIOBaTeJIbHOCTHLIO,
KoOupyiome HeOaHTUI'eH,

opuyeM OpoMoTop Prl3.5 comepXxuT 1[I0 MeHbBIeM Mepe 1 KOIMO
IIOCJIeOOBATEJIbHOCTY HYKJIEMHOBOM KMCJIOTH, COCTOLmel M3 10 MeHbllel Mepe
40 ocHOBaHUM, MMeKMel 10 MeHblel Mepe 95% mmeHTHMUHOCTM C SEQ ID NO:1,
M IO MeHbIelM Mepe 1 KOIMI0 BTOPOM HYKJIEOTHMIHOM IIOCJIedOoBaTeJILHOCTH,
cocTodAmeN M3 o MeHblel Mepe 31 HYKJIeOoTUIa, KOTOpas MMeeT 10 MeHbIen
Mepe 95% upmeHTMuHOCTM C SEQ ID NO:1, m

IpryueM YKa3aHHBI [IPpOMOTOP I'eHepupyeT 10 MeHbmelr Mepe B 1,5
pasa ooJibie HeOaHTUT eH—CIIellndpNIeCKUX CDS8 T-xJIeTOK, ueM
TeHepHpyeTCcd C COOTBETCTBYIIMM MVA-KOHCTPYKTOM, B KOTOPOM
IIPOMOTOP 3aMeHeH MIPOMOTOopoM PrS3, omnpenesigdeMeM SEQ ID NO:6, nocre
OIOHOKPATHOM MMMYyHM3ALUN.

2. MVA 14 [OpuMeHeHMA I[I0 II.1, B KOTOpOM IpoMoTop Prl3.5
COIEPXUT II0 MeHBbIeM Mepe 2 KOIMM II0CJIeOOBATEJIbHOCTU HYKJIEMHOBOM
KMCJIOTH, COCTOAmeM M3 II0 MeHblel Mepe 40 OCHOBaHMM, MUMeKmeM II0
MeHbIler Mepe 98% mIeHTHMUYHOCTM C SEQ ID NO:1.

3. MVA mid OpMMeHeHUdA 10 HIl. 1-2, B KOTOpoM IpomoTop Prl3.5
COIEPXUT II0 MeHbIeM Mepe 2 KOIMM II0CJeOOBATEeJIbHOCTU HYKJIIEMHOBOM
KMCJIOTH, COCTOAmMEeN mu3 10 MeHbmel Mepe 40 ocHoBaHMM, uMeimer 100%
UOeHTHMYHOoCTM C SEQ ID NO:1.

4, MVA 1mja IOpMMeHeHMsda II0 II.1, B KOTOpOM IIpoMoTop Prl3.5
COIEPXUT 2 KOIMM HYKJIEOTUIOHOM I[IOCJIeOoBaATEJILHOCTM, COCTOAMEeN M3 II0
MeHbIel Mepe 40 ocHoBaHMM, KoTopasa muMeeT 100% mmeHTHMuHOCTM C SEQ ID
NO:1.

5. MVA @mnd OpMMeHeHMA I[Io0 II.1l, B KOTOpoM IIpoMoTop Prl3.5
CONEPXUT HyKJIeOoTHMOE 15878-15755, rnokasaHHBEe Ha durype 1.

6. PexOMOMHAHTHHM MOIMOUUIMPOBAHHHM BUPYC OCIHOBaKIMHE AHKapa
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(MVA), comepxammii npoMoTop Prl3.5, OQyHKUMOHAJLHO CBA3AHHBIL C
HYKJIEOTUOHOM II0OCJIeIOBATEeJIbHOCTBLIO, KOIMpYIIelr HeOaHTUIeH,

B KOTOpoM IIpoMoTop Prl3.5 coIepXMT IO MeHbIeM Mepe 1 KOOMI
IIOCJIEOOBATEJIbHOCTHM HYKJIEMHOBOM KMCJIOTHE, COCTOANEN M3 10 MEeHbIeV Mepe
40 OCHOBaHMM, MMeKmeM 10 MeHblleld Mepe 95% mmeHTuMuHocTM ¢ SEQ ID NO:1,
M 10 MeHbIeM Mepe 1 KOMNMI BTOPOM HYKJIEOTUIHOM IIOCJIeNOBaTeJILHOCTU,
cocTodley M3 10 MeHbllel Mepe 31 HYKJIeOTUIAa, KOTOpas MMeeT II0 MeHbIIeM
Mepe 95% mmeHTmMuHOCTM C SEQ ID NO:1, m

IpuueM YKas3aHHBI [IPOMOTOPR I'eHepupyeT 10 MeHbmel Mepe B 1,5
pasa QoJible HEeOaAHTUT eH—CIIelndnIeCKUX CD8 T-KJIEeTOK, yeM
TeHepupyeTCcd C COOTBeTCTBYIIMM MVA-KOHCTPYKTOM, B KOTOPOM
IIPOMOTOPR 3aMeHeH I[IPpOMOTopoM PrS, omnpenesideMeM SEQ ID NO: 6, nocje
OOHOKPATHOM MMMYHM3ALINM.

7. PexoMOMHaHTHEM MVA 1[0 .6, B KOTOpOM IpoMoTop Prl3.5
COIEPXUT II0 MeHbIeM Mepe 2 KOIMM II0CJeOOBaATEeJIbHOCTU HYKJIIEMHOBOM
KMCJIOTH, COCTOoAmer M3 II0 MeHblel Mepe 40 OCHOBaHMM, MWMEKmer IO
MeHbBIIe Mepe 98% mmeHTHMUuHOCTM C SEQ ID NO:1.

8. PexoMOMHaHTHEM MVA o nm. 6-7, B KOTOpoM HIpoMoTop Prl3.5
COIEPXUT IIO MeHBIEeM Mepe 2 KOIMM II0CJeOOBaATEeJIbHOCTM HYKJIIEMHOBOM
KMCJIOTH, COCTOAMEN M3 [0 MeHbmer Mepe 40 ocHoBaHMM, wuMelmen 1009
UOeHTUYHOCTM C SEQ ID NO:1.

9. PexoMOMHaHTHEM MVA 110 II.6, B KOTOpPOM IpoMoTop Prl3.5
COIEPXUT 2 KOIUM HYKJIEOTUIHOM II0CJIeNOBATEJILHOCTM, COCTOSMEeM M3 II0
MeHbIel Mepe 40 ocHoBaHMM, KoTopas muMeeT 100% mmeHTHMUHOCTM C SEQ ID
NO:1.

10. PexoMOMHaHTHEM MVA 10 O.6, B KOTOpOM IpoMoTop Prl3.5
CONEepPXUT HyKJeoTHuOel 15878-15755, nokaszsaHHEHEe Ha durype 1.

I[Io mDOBEepPEHHOCTHU
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TAGACGACAT GATAGAGGAG GTATCCATTG ACGATAATCG TTTATCAACA CTACCGTTAG |AAATTAGACA TTTGAhTTTC TCGTACGCGT TCCTATALAR

Pr13.5-long

Pr13.5-short

Al

ATAGTGTAGG TTGGTAGTAG GGTACTCGTG ATTAATTTTA TTGTTAAACT TGTCCTTAAG TCTTATTAAT ATG

Qurypa 1
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15873

15773

TAGACGACAT GATAGAGGAG GTATCCATTG ACGATAATCG TTTATCAACA CTACCGTTAG AAATTAGACA TTTGATTTTC TCGTACGCGT TCCTAI 5‘7—&%

ATAGAAACTA TAARTCATATA ATAGTGTAGG TTGGTAGTHN TGCTCTTGTG ACTAGAGACT TTAGT TAAGG TACTGEAARR ATAGAAACTA TAATCATATA

Pr13.5-long Pr13.5-short

ATAGTGTAGG TTGGTAGTH: GGTACTCGTG ATTAATTTTA TTGTTAAACT TGTCCTTAAG TCTTATTAAT ATG

durypa 2

81/T
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CpegHee reomeTpuueckoe TuTpa (CI'T)
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@ MVA13.5-short

Pr7.5 opt + spacer

B MVA13.5-long

Prs

Purypa 7A
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CoorHowenune CI'T 8 cpasHeHnu ¢ PrS

MpomoTop 1*ummyHusaumsa | 2" ummyHusaumsa | 3" ummynnsaumsa
PrS 1,0 1,0 1,0
Pr13.5-short 0,1 0,6 0,5
Pr13.5-long 1,6 2,8 1,3
Pr7.5 opt + spacer 0,0 0,0 0,2
MVASOL + PrSSL 0,1 0,2 0,1
MVA170 + PrSSL 0,0 0,8 0,5

Purypa 7B

81/8



WNexoaras
nocn.

383866716

383866716

373449558

373449558

373449318
373445318

373449318

373449318
373445076

373449076

3734490756

373449076

373448847
373448847
373448604

373448604

373448604

373448604

373448387

373448367

373448367

373448367

373448133
373448133
373447891

373447891

373447891

373447891

373447653

373447653
373447653

373447653

373447414

373447414

373447414

373447414

373447175

373447175
373447175

373447175

325558812

325558812

325558585

325558595

325558381

325558381

325558165
325558165
325557951
325557951

167412463

167412463

1
20482
20410
15874
15954
15878
15958

182742
182822

15864
15944

182666
182746

15961
16041
15956
16036

182785
182865

15865
15945

182603
182683

15832
15912
15957
16037

182788
182868

15866
15946

182609
182689

15833
15913

182552
182632

15860
15940

182579
182659

28969
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TAAAAATAGAAACTATAATCATATAATAGTGTAGGTTGCGTAGTA

durypa 8A

44

15915
182785
182865
15821
15901
182709
182789
15918
15998
15913
15993
182828
182908
15822
153902
182646
182726
15789
15869
15914
15994
182831
182911
15823
15803
182652
182732
15790
15870
182595
182575
15817
15897
182622
182702
28926
28847
29963
29884
27857
27777
30185
30106
27511
27432
12280



160857876

160857876
149786253
149786253
115352440
115352440

90819652
90819652
115607420

115607420

115807419

115607419

115607418

115607418

115607417

115607417

111184167

111184167
105726482

108726482

109726279
109726279
109726076

108726076

109725872

109725872

109725669
109725669

109725465
108725465

109725262

109725262

109725056

109725056

109724854

109724854

109724650
109724650

109724445

109724445

109724243

109724243
109724039
109724039

94480104
94480104
944898396
94469886
944896895
94489635
94489436
944894396
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54489253

24485253
544850954
544850594
54488894
54488894

94488693

94488693

94488492

94488492
94488292
94488292

94488092

44880592

94487887

94487887

94487685

94487685

94487484

94487484
94487278

94487278

94487078
4487078
94486875

94486875

94486673
94486673

94486471

954486471

94486268
94486268

94486065
94486065

94485863

94485863

94485659

94485659

94485457

©94485457

7372
7448
7581
7657
7443
7515
1722
7798
7653
1729
6666
6742
6666
6742
7441
7517
7444
7520
7443
7518
7449
7373
7442
7518
7575
7655
7430
7507

7431
7508

7442
7519

T442
7519

7441
7517
7441
7517
7863
793%
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94485254 3 7820
94485254 2 7896
94485053 7648 ... D R S0}
94485053 R 7e3l
54484855 T T 7605
94484855 J 2 i e i e e e e i e e e 7681
94484657 = 7605
94484657 T e e s 7681
94484460 T 7605
94484460 T e e e 7631
94484252 T i e i e e e e e e e e 7379
94484252 S 7455
94484050 2 7407
94484050 S 1 7483
94483847 T 7407
94483847 S 1 7483
94483641 S 7467
94483641 = 7543
90660453 I 12752
90660453 12719 e e e e, P Teweeeeannn 12677
90660233 N 28876
90660233 S 28797
38348858 I 16009
38348858 0 16089
38348858 R B 182985
38348858 B 183065
37551435 I 16022
37551435 LB D i e e e 1el02
88900616 R 18575
88500616 18008 i e e 18655
88900616 R 185554
88900616 R = L 185634
44971363 LT T e e e it e it e i e e i e e 17679
44971363 S 17759
47088326 I 9865
47088326 O 10045
56713341 S T 15646
56713341 R 15726
56713625 S~ 15646
56713625 R I 15726
56713624 R 15569
56713624 S 15649
18482913 B o 15946
18482913 1500 L e e e Tevviin e 15869
22123748 3 G L 22917
22123748 R I 2 22837
19717929 L 14261
19717929 I Tovvvininnn 14184
2772662 e 15755
2772662 I = 15835
29692106 G 13043
29692108 G 13123

®urypa 8D



5830555
5830555
885796
885796
885724
885724
885686
885686
456758
456758
6969640
5969640
623595
623595
335691
3356591
335317
335317

325559026
325559028

325514012

325514012
325559238
325559238

30785158
307595158
325557737

325557737

654494783
68449479
684492380
584492380
68448677
66448677
59858806
59858806
58220470
58220470
51342166
513421¢66
30519405
30519405
3230986089

323098609

323098410

323098410

300872625

300872625

56236951
56236951
65449077
68449077

12632
12712
7664

7740

3950

4030

16234
lel54
27934
27854
27520
27600
28458
28540
29579
29661
28302
28382
15249
15169
15746
15666
15249
15169
15322
15242
14913
14833
15076
14996
29201
29282
13319
13398
13348
13427
13482
13561
7856

7935

13480
13559
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58448876

65448876

17529780
17529780

13500
13578
133586
13435
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Purypa 8F



21/383866716JQ410350.1
2i|373449558|IN654986.1
gi|37344931 8|JN654985.1
2i[373449076|JN654984.1
2i/373448847/JN654983.1
21|373448604|IN654982.1
2i/373448367/TN654981.1
2i|373448133|IN654980.1
£i/373447891|IN654979.1
2i/373447653|IN654978.1
2i[373447414|IN654977.1
2i/373447175|IN654976.1
2i|325558812[H0Q420898.1
2i|325558595HQ420897.1
2i/325558381 HQ420896.1
21|325558165H0Q420895.1
2i|325557951 HQ420894.1
2i|167412463EU410304.1

2i/160857876|AMS501482.1

gi[149786253[EF675191.1

2i/119352440DQ121394.1
2i|90819652DQ439815.1

2i|115607420DQ983239.1

2i|115607419DQ983238.1

2i|115607418DQ983237.1

2i|115607417DQ983236.1

2il111184167DQ792504.1
2i/109726482DQ437592.1

2i|109726279DQ437591 .1

2i]109726076|D0Q437590.1

2i|109725872]DQ437589.1

2i[109725669DQ437588.1
2i|109725465DQ437587.1

2i[109725262DQ437586.1
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Bupyc oonbr merelt 13 kowaekiuu AKTK:VR-1431, nonubiii reHOM
IramM BHpyca ocnoBakHHE Dryvax, xion DPP21, nonHEH reHOM
MIramm Bupyca ocnopakuuasl Dryvax, knoH DPP20, nomHbH reHom
Iramm Bupyca ocnoBakiuHe Dryvax, kioH DPP19, nomHb#i renom
MIramm Bupyca ocnoakuunbl Dryvax, kimon DPP17, nonuetii resom
IMItamm BHpYca ocnoBakiHHL Dryvax, kimoH DPP16, nonHbri renom
IMITamm BHEpyca ocnosakiiHEl Dryvax, kmon DPP15, nonusrit renom
HlItamm Bupyca ocnoBakiMHE Dryvax, knoxn DPP13, nonusiit reHom
HItamm BEpyca ocnosakiuHe Dryvax, ko DPP12, nosnsii renom
HItamm upyca ocnosakuuHE Dryvax, kmon DPP11, nonusri renom
HlItamm BEpyca ocnosakuuHe Dryvax, ko DPP10, nosHsii renom
HlItamm pupyea ocnosakuuHE Dryvax, knon DPP9, momueid reroM
Bupyc ocnsl kopor Germany 2002 MKY, momHbIH reHoM

Bupyc octisl kopo Germany 1998 2, monHbIid TeHOM

Bupyc ocnrl kopor Germany 1990 2, moiHeIH reHOM

Bupyc ocusl kopoe Germany 1980 EP4, nonusiii reHOM

Bupyc ocnsl kopoe France 2001 Naney, nomHbIH reHOM

Bupyc ocnopakiuabl GLV-1h68, moHBIH TeHOM

Bupyc ocnoBakiunbl AHKapa, XOPHOALTAHTOHCHBIH BHPYC OCMIOBAKITHHB AHKapa
(CVA), sk3om

IMItamm pHpyca ocnopakiHHEI MV ATGN33.1, MoauduIHpoBaHHEIH BHpYC AHKapa,
MOJIHBIH F€HOM

lIramm Bupyca ocnoeakuunsl Lister, wion VACV107, nonuerit renom

HItamm Bupyca ocnosakiuHsl DUKE, momubi#t reHOM

HItamm upyca ocnosakuuHEL AGR-MV A-572, npereHoMHAs TOC/Ie J0BATEIHHOCTE
HItamm BEpyca ocnosakuuHEl MV A-BN, reHOMHAS M0c/Ie10BATENBHOCTE
HItamm BHpyea ocnoBakUHHEL MV A-572, reHOMHAd ITOCIEAOBATSIEHOCTE

IMITamm Bupyea ocnoBakimHel MV A-I721, reHOMHAaS MOC/IeI0BATETLHOCTE

Hzonsar supyca ocusl nomajaci MNR-76, nonHbi reHoM

lIramm Bupyca HaTYpanbHo# ocnbl Syria 1972 V72-199, nonuerit reHom
ITlTamm BEpYyca HaTypalsHOH ocbl Sumatra 1970 V70-222, nonHbiif reHOM

IMItamm BHpYca HaTYpanbHOH ocnbl Somalia 1977, momHEBIH reHOM

ITIramm BHpyca HaTypanbuoi ocmbl Pakistan 1969 (Rafig Lahore), monnas
OGS I0BATS IbHOGTh

[MItamm BHpYca HaTYpanbHO#H ocmbl Nepal 1973, momHBIH reHOM

lIramm Bupyca Hatypanbuoi ocmsl Iran 1972 2602 Tabriz, nonubiit renom

IMItamm BHpyca HaTYpanbHo#H ool India 1964 7125 Vellore, nomuerit reHOM

®urypa 9A



£1[109725036|DQ437585.1

2i|109724854|DQ437584.1

£i/109724650[DQ437583.1

£i[109724445DQ437582.1

2i[109724243[DQ437581.1

£i/109724039[DQ437580.1

£i/94490104|DQ441448.1

2i|94489896|DQ441447.1

2i/94489695|D0Q441446.1

2i/94489496|DQ441445.1

gil94489293[DQ441444.1

2194489094|D0Q441443.1
2i|94488894|DQ441442.1
£i|94488693|DQ441441.1
2i/94488492|D0Q441440.1
21194488292 D0Q441439.1
2194488092|D0Q441438.1
2i94487887D0Q441437.1

2194487685 D0Q441436.1

2i/94487484|D0Q441435.1

2i|94487278|DQ441434.1

2i94487078|DOQ441433.1
2i94486875|D0Q441432.1

2i|94486673|DQ441431.1

2i/94486471|D0Q441430.1

£i|94486268|DQ441429.1

2i|94486065|DQ441428.1

£i94485863|DQ441427.1
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ITramvM Bupyca HaTypanbHOMH ool India 1964 7124 Vellore, monubIi reHOM

ITramm pupyca HaTypanbHo ocnbl Germany 1958 Heidelberg, nosmupiit reHoM

IlTramm Bupyca HaTypansHoH ocnel Congo 1970, nonHENH reHOM
IITramm Bupyca HaTypanbHo# ociibl China Horn 1948, moyHbi# reHom

IlTramm BupYca HaTypansHO# ociiel Bangladesh 1975 v75-550 Banu, nosnHeii reHom

IlTramm BupYca HaTypansHO#H ociibl Afghanistan 1970 Variolator 4, monmbri resom
IlTramm BHpYCa HATYpalbHOM ociibl Yugoslavia 1972 V72-164, nonHsrit TeHOM

IlTramm Bupyca HaTypanbHoi ociibl United Kingdom 1952 Butler, nosHbri reHOM

IlTramm Bupyca natypanbuoi ocnbl United Kingdom 1947 Higgins (Staffordshire),
MOJIHBIH FEHOM

IlTramm Bupyca HatypanbHoi ociibl United Kingdom 1946 Hinden (Middlesex),
TIOJIHBIH TEHOM

IITramMMm BHpyca HaTypanbHOH ocibl United Kingdom 1946 Harvey, NONHBIH TeHOM

IIramm Bupyca HaTypanbHOMH ocnbl Tanzania 1965 kembula, nomHeii renom
IITramm BHpyca HaTypalbHOH oclbl Sumatra 1970 V70-228, nonHeii resom
IlTramm Bupyca HaTypanbHO# ociel Sudan 1947 (Rumbec), noaHELi reHOM
IlIramm Bupyca natypanbuoii ocnbl Sudan 1947 (Juba), momHbii renom

IITramMM BHpYyca HaTypanbHOH octbl Somalia 1977 (V77-1605), noaHbIH TeHOM
ITramm Bupyca HaTypanpHO# ocnbl Somalia 1977 (V77-1252), noiaHeid reHoM
IIramMm Bupyca HaTypanbHOH ookl Sierra Leone 1969 (V68-258), nonubril renom

IITramm BHpYCca HaTypalnbHO#H ocibl South Africa 1965 (103 T'vaal, Nelspruit),
TMOIHBIH FEHOM

IIramm Bupyca HatypansHoi ocnbl South Africa 1965 (102 Natal, Ingwavuma),
MOJIHBIH FEHOM

IlTramm BHpYCca HaTypanbHO# ocibl Niger 1969 (001, importation from Nigeria),
MOIHBIH FEHOM

IIramm Bupyca HaTypanbHOH ocnbl Kuwait 1967 (K1629), monHei# reHoM

IlIramm Bupyca natypanbuoi octbl Korea 1947 (Lee, Masterseed), momHbii reHom
ITTramM BUpyca HaTypalbHOMH ocbel Japan 1951 (Stillwell, Masterseed), monHbIi
TeHOM

IlTramm Bupyca HaTypanbHOH ocibl Japan 1951 (Harper, Masterseed), nonuHsiii reHom
IlTramm Bupyca HaTypanbHOH ocibl Japan 1946 (Yamada MS-2(A) Tokyo), nonnbri
TeHOM

IITramm BupYca HaTypanbHO# ocibl India 1953 (New Delhi), nosHbI#i reHOM

ITramm Bupyca HaTypanbuoi ocnbl [ndia 1953 (Kali-Muthu-M50 Madras), monusri
TEHOM

Purypa 9B



g£i|94485659|DQ441426.1

gi|94485457DQ441425.1

2i(94485254|DQ441424.1

£1/94485053|DQ441423.1

21/94484855|DQ441422.1

2194484657/ D0O441421.1

2194484460|DQ441420.1

2i|94484252|DQ441419.1

21194484050|DQ441418.1

2194483847 DQ441417.1

2194483641 DQ441416.1

2190660453\ DQ437594.1

2i|90660233|DQ437593.1

£1|38348858|AY313847.1

gi[37551435|AY313848.1

£i/88900616|DQ377945.1

2i/44971363|AY 484669.1

gil47088326|AY603355.1

2i|56713341|AY678275.1

2i|56713625|AY678277.1

2i[56713624|AY678276.1

2i|18482913|AF438165.1
£i|22123748|AF012825.2
£i|19717929|AY009089.1

£1|2772662|U94848.1
£1/29692106|AY243312.1

gil5830555(Y16780.1
2i/885796|U18340.1

£1/885724|U18338.1
£1/885686|U18337.1
2i/456758|X69198.1

2i/6969640|AF095689.1
2i/623595(1.22579.1
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ITramm BHpYca HaTypaibHO#H ocmel Guinea 1969 (005), moaHsI# reHoM

ITramm BHpyca HaTypanbHO#H oonel Ethiopia 1972 (Eth17 R14-1X-72 Addis),
TIOJTHBIH FEHOM

ITramm Bupyca HaTyparibioil ocnel Ethiopia 1972 (Eth16 R14-1X-72 Addis),
MOJIHBIA FEHOM

IITramm BEpYyca HaTypanbHO#H ocnel Congo 9 1970 (v74-227 Gispen), HONHBIH TEHOM
Illramm Bupyca HaTypambHo# ocnbl Bangladesh 1974 (Solaiman), momaHbid reHoM
IlIramMm Bupyca HaTypanbHO#H ocnbl Bangladesh 1974 (Shahzaman), momHeIH renoMm
IlIramMm BHpyca HaTypambHO#H ocnbl Bangladesh 1974 (nur islam), monHbIi renoM
IlTramMm BHpyca HaTypanbHO#H ocnbl Brazil 1966 (v66-39 Sao Paulo), momwbtit reHoMm
IITramm BHpyca HaTypanbHOH ocibl Botswana 1973 (v73-225), nonHBIH reHOM
IlTramMm BEpYca HaTypanbHOH ocniel Botswana 1972 (v72-143), momHbIi reHOM
Illramm Bupyoca HaTypambHo# ocnbl Benin, Dahomey 1968 (v68-59), nonusiii renom

Bupye ocmner romonansix necuanok, mramM Dahomey 1968, nonueii renom

Bupye ocnel kopoB Germany 91-3, moaHBIH reHOM

IITramMmM BEpYCa OCIOBaKIHHEL Acambis, ki10H 2000, OTHBIH TEHOM
ITTraMM BEpYCa OCHOBAKIHHEL Acambis, KIOH 3, MOIHBIH TCHOM
ITTTamm BEpYca OCTIOBAKIHHEL 3737, IOJIHBIH TSHOM

Bupyc ocnbl KpOJIHKOB, MOJIHBIH FEHOM

IIramm Bupyca ocnoBakuuuer Acambis 3000, mozudunupoBaHHbi BHpye AHKapa
(MV A), nOJIHEIH I'eHOM

ITramm BEpyca ocnoakquHEel LC16m8, moymsiii reHoM

ITramm BEpyca ocnoakquHel LC16mO, monueId reEoM

IITramM BEpYCA OCTIOBAKIHHET Lister, TIOMHEIA TEHOM

Bupyc ocnsl Bepoimro o M-96 Kazakhstan, noJHerit reHoM

IITramm BEpYca ocIibl Mbinei Moscow, TOJIHBIH TeHOM

Bupye ocnet Bepbmo o CMS, monHbii reHoM

IITrammM BEpYCa OCIIOBAKI[HHEL AHKapa, MOJIHAs TCHOMHAS ITOCIIE0BATEIbHOCTh
Bupyc ocnopakurHel WR, TIOJIHBIH reHOM

Bupye Manoli ocIbl, IOTHEIH T'eHOM

Bupyc Hatypamsuoii oonbl Somalia-1977, nepriii BapuaGeIbHBIH yIa0TOK
Bupyc HatypanbHo# ocnbl Garcia-1966, NeBblil OKOIOTEPMHHAIBHBIN YUacTOK
Bupyc HarypamsHoii ocnibl Congo-1965, neBBIH OKOMOTEPMHHATEHBIH YHaCTOK
Bupyc marypansaO# ocnibl DNA, moTHEIH reHOM

Bupye ocnopaxnuuet (imrramm Tian Tan), momHbiH reHOM

Bupye Gonpmoi ocnot (mramM Bangladesh-1975), nonuotit renom

®urypa 9C



gi|335691 M22812.1
gi[335317]M35027.1
£i[325559026HQ420899.1

gi|325514012HQ407377.1

£i[32555923 8[HQ420900.1

gi|30795158|AF482758.2
2i[325557737HQ420893.1

2i[68449479DQ011157.1
£i[68449280(DQ011156.1
£1/68448677DQ011153.1
2i[59858806/AY753185.1
gi|58220470/AY741551.1
£i[51342166|AY603973.1
gi[30519405[X94355.2
2i[323098609HOQ857563.1

2i[323098410HQ857562.1

£i[300872625[HM172544.1

gi[56236951|AY743598.1
gil68449077DOQ011155.1
2i[68448876(DQ011154.1

2i[17529780|AF380138.1
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Bupyc ocnioBaKIHHEL, TSHOM, JISBBIH Y4ACTOK

Bupye ocnobakiuuel Copenhagen, IOTHEIH TreHOM

Bupyce ocnbr kopor Norway 1994 MAN, monHeIH reHOM

Bupye ocner kopor Austria 1999, monHei# resom

Bupye ocusr kopos UK2000 K2984, nonmeiit renom

Bupyc ocubr kopor Brighton Red, monserit reHoMm

Bupye ocnwr kopos Finland 2000 MAN, monubI# reHoM

IIramm prpyeca ocmel 06e3psin USA 2003 039, monHbId renom
ITIramm BEpyca octibl 06e3bsan Liberia 1970 184, monubiil reHom
IITamm Bupyca octibl 00e3baH USA 2003 044, momHBIH reHOM
IlItamm BEpyca ocnbl 06e3baH COP-58, monubi# renom

Hsomsir Bupyca ocnet 0Ge3bstH Sierra Leone, MOIHBIH reHOM
IIramm Bupyca octbl 06e3bpaH MPXV-WR AIR7-61, nOTHEBIH TSHOM
Bupye ocnbl kopor GRI-90, nonHsli reHoM

IlItamm BEpyca ocnbl 06e3ban D141 knockout, monubii reHoM
IIramm Bupyca ocnel 06e3psan V79-1-005, monusiii renom

ITIramm BHpyca octibl 06e3bsin Zaire 1979-005, monubii renom
IlItamm BHEpyca octibl 06e3bpaH Congo-8, YacTHIHAS TIOCICOBATEIBHOCTE
IlItammM BHpyca ocnbl 06e3bsn Zaire 1979-005, nonuerii renom
IMIramm pupyca ocmel o6e3psin Congo 2003 358, monuei renoM

ITIramm BHpyca octibl 06e3bsiH Zaire-96-1-16, mOMHbIH TeHOM
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