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OIIMCAHHUE U30BPETEHHUSA
2420-562420EA/042
AJIEHOBUPYC 1 ETO IPUMEHEHHUSA

OBJIACTb TEXHUKH, K KOTOPOU OTHOCHUTCSA U30EPETEHUE

Hacrosimee msoOperenne otHocutcst K obmactu OuorexHojoruu. bonee KOHKpeTHO, K
o0JacTH M MPUMEHEHUIO, CBA3aHHBIM C aJI€HOBUPYCHBIMH BEKTOPAMH, TAKUMH Kak Je(eKTHbIe
[0 PEeIUIMKALUU aJI€eHOBUPYCHbIE BEKTOPBI AJIsl JOCTABKU AaHTUT'€HOB U MHIYKIHMM UMMYHHOI'O
OTBETA Y XO35I€B.

MMPEATTIOCBIJIKH K CO3JAHMIO M30BPETEHUA

BekTopbl Ha OCHOBE pPEKOMOMHAHTHBIX aJE€HOBHUPYCOB MIMPOKO HCIOJNB3YIOTCS B
CBSI3aHHBIX C T€HHOW Tepamuei oONacTsSX NMPUMEHEHHs W JUIsl BakUuH. BpUIO Moka3aHo, 4TO
BAKLMHBI HA OCHOBE BeKTOpa AdV-5 BbI3bIBAIOT 3()()EKTUBHBIC U 3AIUTHBIE UMMYHHBIE OTBETHI
B psijie PasIUYHBIX JKUBOTHBIX Mojeneh (cm., Hampumep, W02001/02607, W02002/22080;
Shiver et al., Nature 415:331 (2002); Letvin et al., Ann. Rev. Immunol. 20:73 (2002); Shiver and
Emini, Ann. Rev. Med. 55:355 (2004)). Tem HEe MeHee, TPUMEHHMOCTb BAaKI[MH HA OCHOBE
pekomOmHaHTHOrO  Bekropa  AdV-5,  BepostHO, Oymer  oOrpaHM4eHa  BBICOKOH
ceporpeBasieHTHOCTBIO  AdV-5-cneunduuecknx  Heirpanusyromux  antuten (NAb) B
NOMYJIIHSIX JIFoAed. B nccnenoBaHmsIx Ha MbIIIax, Makakax-pe3ycax M JIOAX ObUIO MMOKa3aHo,
YTO CYIIECTBOBAHHE MMMyHHUTeTa NMpOTUB AdV-5 CyIIEeCTBEHHO MOAABISET MMMYHOT'€HHOCTH
BaKLUH Ha ocHoBe AdV-5.

OnHa mepcrneKkTUBHAS CTpaTerus, MO3BOJISAIONIAast OOOMTH HAMYUE MPEACYIIEeCTBYIOLIETO
UMMYHHUTETa Y UHAWBUAYYMOB, paHee WHUIIMPOBAHHBIX WM MOJY4YaBIINX JIeYeHHe Haubosee
pacnpoCTpaHEHHBIM aIEHOBUPYCOM 4esioBeka, Hanpumep AdV-5, nmpenycmarpusaer pa3padoTkKy
PEKOMOMHAHTHBIX BEKTOPOB Ha OCHOBE CEPOTHIIOB a€HOBHPYCOB, KOTOPbIE HE MOIABEPTarOTCs
BO3ACHUCTBUIO TAaKUX NPEACYIIECTBYIOIIUX MEXaHU3MOB MMMYHHON 3amuThl. OfgHa M3 Takux
CTpaTeruii OCHOBaHA HA MPUMEHEHHH aIeHOBHUPYCOB 00€3bsTHOOOPA3HBIX, MOCKOJBKY OHH, Kak
NPAaBWIO, HE WHPULMPYIOT JIEOAEH M XapaKTePH3YIOTCS HHU3KOW CEpOINMpPEBAJICHTHOCTHIO B
oOpasmax OT 4eJoBeKa. AJEHOBHPYCHI 00€3bsIHOOOPA3HBIX MPUTONHBI JJIi MPUMEHEHHS B
OTHOILIEHHH JIFOAEH, MOCKOJBKY ObLUIO TIOKA3aHO, YTO 3TH BHPYChI MOTYT MH(QUIIUPOBATH KIETKU
yenoseka in vitro (W02003/000283; W02004/037189).

Takum oOpasoM, B JaHHOW OONACTH TEXHUKH CYIIECTBYeT MNOTPEOHOCTh B
ANbTEPHATHBHBIX A/JICHOBHPYCHBIX BEKTOPaX, KOTOPbIE MOXKHO TIOJNy4aTb B  OOJBIINX
KOJINYECTBAX, KOTOPbIE HE CTAJKUBAIOTCA C MPEACYLIECTBYIOLUIMMH MEXaHU3MaMH UMMYHHOH
3aIUTBl Y XO35MHA, HO KOTOpPblE TE€M HE MEHee XapaKTEePH3YIOTCS MMMYHOT€HHOCTBIO U
CIOCOOHOCTBIO WHAYLHMPOBATH CHIJIbHBIH HMMMYHHBIH OTBET HAa AHTUTEHBI, KOIHPYEMbIe
reTePOJIOTHYHBIMH HYKJIEMHOBBIMH KUCJIOTAMHU, BCTABJICHHBIMU B BEKTOP.

KPATKOE OIIMCAHUE U30BPETEHHUA

beun  BBImENEHBI HOBBIE AJEHOBHUPYCHI YEJOBEKOOOPa3HBIX O0E3bsH, KOTOpbIE
¢dunoreHeTHYeCKN NMPUHAIJIEKAT TOW K€ TpyIIe, YTO U aneHoBupyc 4enoseka Buma C. [lnsa

yIIOBJIETBOPEHMSI HEPEATM30BAHHON NOTPEOHOCTH OBIIN pa3paboTaHbl aIeHOBUPYCHBIE BEKTOPHI,



CoZiep Kalllie HOBbIE IOCJIENOBATENIbHOCTH HYKJIEWHOBOH KHCJIOTBI HOBBIX  H30JIATOB
aJICHOBHUPYCOB YeJIOBEKOOOpa3HbIX 00e3bsiH. M300peTeHne OTHOCUTCS K TOCIIeIOBATEIbHOCTSIM
BBIJIEJIEHHONW HYKJIEMHOBOM KHCIJIOTBI, KOAMPYIOLINM MOJHIIENTHIbI T€KCOHA HOBBIX HM30JISITOB
aJICHOBHPYCOB 4YEJOBEKOOOpPa3HbIX 00e3bssH. B HEKOTOpPBIX BapHaHTaxX OCYIIECTBJICHUS
HOJIMIIENITU/T TeKCOHA BKJIIOYAET IMOJIUIENTH], OXBAThIBAIOIINN ruepBapuadenbHble 001acTH
TeKCOHA U XapaKTePU3YIOMIHICS aMUHOKUCIIOTHOM nocienosarenbHocThio o SEQ ID NO:1. B
HEKOTOPBIX BapUAHTAaX OCYLIECTBJICHHs IOJUIENTH]] I'€KCOHA CONEPKUT AMHHOKHCIIOTHYIO
NOCJIeI0BaTEIbHOCTD noJunentiaa rekcona BZ1 (SEQ ID NO:2).

Taxke n300peTeHHe OTHOCUTCS K MOCIENOBATEIBHOCTSIM BBIACICHHON HYKJICHMHOBOH
KHUCJIOTBI, KOOUPYIOUUM momunentun (GuOpsl W3  HOBBIX  HM30JSTOB  aICHOBHPYCOB
YeJIOBEKOOOPa3HbIX 00e3bsiH. B HEKOTOpPBhIX BapHaHTaX OCYLIECTBIIEHHs MOJUMENTHA (UOPHI
COIEPKUT aMHHOKHUCIIOTHYIO MOCNIeIoBaTebHOCTD nosmnentuaa Gudpe BZ28 (SEQ ID NO:3).

BapuaHTbI OCYIIECTBIIEHUS] HACTOALIETO N300PETEHUS TAK)KE OTHOCATCS] K BBIACJICHHBIM
nojunenTuaaM (GuOpbl W TeKCOHa, KOAMPYEMBIM MOCJIEIOBATENIbHOCTSMU HYKJICHHOBON
KHCJIOTHI TI0 HACTOSIIIEMY H300PETEHHUIO.

JIOTIOJTHUTENBHO HACTOAIIEEN300PETEHNE OTHOCUTCS K BBIIEJICHHBIM HYKJIEHHOBBIM
KHCJIOTaM, COZEP’KAIlUM IOCIEeNOBATEIbHOCTh HYKJIEWHOBOW KHCIOTBI, KOAHMPYIOLIYIO TI0
MEHbBIIEH Mepe OIWH W3 PACKPBITBIX B HACTOSIIEM HM300PETEeHHMU IOJUINENTHIOB TeKCOHA, U
NIOCJIEIOBATENIbHOCTh HYKJIEMHOBOH KHCJIOTBI, KOAMPYIOLIYIO IO MEHbINEH Mepe OIWH U3
PACKPBITBIX B HACTOSIIEM H300peTeHHH MonunentuaoB ¢uOpel. B HEKOTOPHIX BapHaHTax
OCYILECTBIIEHHsI HACTOsIIee N300PETeHNEe OTHOCHUTCSA K BEKTOpPaM, COAEPIKALUM ONUCAHHBIE B
HACTOSIIEM HM300pPETEHHH BbIAEJNEHHbIE HYKJIEWHOBBIE KHCJIOTB. B OmHOM BapuaHTe
OCYLIECTBJICHHsT BEKTOp MpencTaBisieT coOoil BHUPYCHbIH BekTop. B npyrom BapuaHTte
OCYILIECTBJICHHsI BEKTOP MPENCTABISsIET COOOI BEKTOp SKCnpeccuu. B ogHOM npeanodTurenbHOM
BapUAHTE OCYLIECTBJICHUs] BEKTOP NPEenCTaBisieT coOOi aneHOBUPYCHBIN BekTop. boiee
NPEATIOYTUTENIEHO, BEKTOP JOTOJHUTEIBHO COAEPIKUT TI0 MEHbLIEH Mepe OJMH TPAHCTEH.

Hacrosimie n3o0pereHue Takke OTHOCUTCS K PEKOMOMHAHTHBIM KJIETKaM, COAEPIKALIIM
OMHUCAHHBIE B HACTOSIEM H300PETEeHHU BEKTOPBL Takue KJIETKH MOXKHO HCIIONB30BAaTh MJIS
NOJIy4EeHHUS] PEKOMOMHAHTHOTO OeJKa, 3KCIPECCHH PEKOMOMHAHTHOTO Oejika WIIM TMOJyYeHHUs
BEKTOPOB MJIM BUPYCHBbIX dYacTul. Hacrosiiee m300peTeHHe TakKe OTHOCUTCS K crocodam
nojyueHus: Bektopa. CrnocoOpl BKIIOYAIOT (@) BBIPALIMBAHME PACKPBITOH B HACTOSIIEM
n300peTeHNH pPEKOMOWHAHTHOW KIJIETKH B YCJIOBHUSX, OOECHEUMBAIOIINX MPONYLIUPOBAHUE
BekTopa; U (b) BeIIEIeHNE BEKTOPA U3 PEKOMOMHAHTHON KJIETKU.

B HekoTOpBIX BapuaHTaX OCYIIECTBIEHHsS H300pETEHHE OTHOCHUTCS K MMMYHOT'€HHBIM
KOMITO3ULIMSIM, COZAEPIKAIIMM PACKPbIThle B HACTOALIEM H300pETEHHH BEKTOPBI. Takke
n300peTeHre OTHOCUTCS K croco0aM MHIYKIMM MMMYHHOTO OTBETAa Y HYKAAIOIIETroCs B 3TOM
CyObeKTa, BKJIIOYAIOIIUM BBEACHHE CYOBEKTY pPACKPBITBIX B HACTOSIIEM H300pETEHUHN
UMMYHOT€HHBIX KOMITO3ULIHH.

B HekOTOpBIX BapHaHTaxX OCYIIECTBJIEHUS M300peTeHHEe OTHOCHUTCS K aJeHOBUPYCHBIM

BEKTOpaM, COIepKalM (a) Mo MeHblIed Mepe oauH TpaHcreH u (b) mocienoBaTeNbHOCTH



HYKJIEMHOBOW KHCJIOTBI, KOJUPYIOIIYIO MOJHUIENTH I'eKCOHa B COOTBETCTBHUHU C BapHaHTaAMU
OCYIECTBIIEHHsI HacTOsIIEero n3ooperenus. [loaunenTu rekcoHa MOXKET, HAIIPUMED, BKIIOYATh
NOJIMMENTH], OXBAaTBIBAIOIIUN TUIlepBapHalenbHble O00JACTH TE€KCOHA, XapaKTepU3YIOIIUIC
aMUHOKHUCJIOTHON mnocneaosarenbHOCcThi0 1o SEQ ID NO:1. B HekoTOpbIX BapHaHTax
OCYILIECTBJIEHHS] TOJMIIENTH T'€KCOHA COAEPKUT aMUHOKHMCIOTHYIO IIOCIEN0BATEIbHOCTD
nojunentuna rekcona BZ1 (SEQ ID NO:2) uny aMUHOKHCIOTHYI IOCIEIOBATEIbHOCTD
nojunentuaa rekcona BZ28 (SEQ ID NO:5).

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS M300peTeHHEe OTHOCHUTCS K aJCHOBUPYCHBIM
BEKTOpaM, COIEpsKaluM (a) Mo MeHblnel Mepe oauH TpaHcreH u (b) mocienoBaTeNlbHOCTD
HYKJICHHOBOM KHCJIOTBI, KOIUPYIOINYIO monunentuy (puOpbl B COOTBETCTBHHM C BapHAHTAMHU
OCYIIECTBIIEHHUs] HACTOSALIEro u300pereHus. B  HEKOTOpPBIX BapHaHTaX OCYIIECTBIICHUS
nojunenTux (HUOpPbl CONEPKUT AMHHOKHCIIOTHYIO TOCJIENOBATENbHOCTb, BBIOPAHHYIO W3
nocienosarenbHocTedl nonunentuaa Guodpsr BZ1 (SEQ ID NO:4) wm nomunentana Guopsl
BZ28 (SEQ ID NO:3). BapuaHTbl OCYIIECTBICHHS HACTOSIIETO U300PETEHUST TAKXKE OTHOCSATCS
K aJeHOBHPYCHBIM BEKTOpaM, coxepkamuM (a) mo MeHbleil Mepe oawH TpaHcreH, (b)
NOCJIEIOBATENIbHOCTh ~ HYKJIEMHOBOM ~ KHCJIOTBI, KOAMPYIOIIYK MOJHUIENTHA TEeKCOHa B
COOTBETCTBHM C BapHaHTAaMH OCYLIECTBJICHHMsS  HACTOSIIEro u3oOpereHus, u  (c)
NOCJIEIOBATENIbHOCTh  HYKJIEMHOBOW  KHCJIOTBI, KOOUPYIOIIYI0 mojumnentun (Guopsl B
COOTBETCTBHUH C BAPUAHTAMHU OCYIIECTBIIEHHUS HACTOSIIETO H300pETEHUsI.

B HeKkoTOpBIX BapuaHTaX OCYIIECTBJICHUS aJ€HOBUPYCHbIE BEKTOPHI, IPEICTABICHHBIE B
HACTOSIIEM HM300pETeHNH, MPENCTABISAIOT COOOH neeKTHbIe MO PeIUIMKALUN aJeHOBUPYCHBIE
BekTOph! (rAd). B onHOM BapuaHTe OCYLIECTBIIEHHS aA€HOBUPYCHBIE BEKTOPBI MOTYT BKJIFOUATh
nenerio E1. B HEKOTOpBIX BapHaHTaxX OCYIIECTBJIEHUS NPEACTaBICHHbIE B HACTOSIIEM
M300peTeHNH aJeHOBUPYCHBIE BEKTOPbI MOTYT JOMOJIHUTENbHO BKIOYATh fenernmo E3.
AJIEHOBUPYCHBIE BEKTOPBI MOTYT SIBJISITBCSI BEKTOPAMH HA OCHOBE aJE€HOBHPYCOB O00€3bsH,
COAEP KALTUMH TOCIEIOBATEIbHOCTH aJleHOBUPYCHOW HYKJIEMHOBOH KHCJIOTBI OT OJHOTO HUJIH
HECKOJIbKUX aJeHOBUPYCOB 00e3bsiH (SAdV), Takux Kak ageHOBUPYCHI LIMMIIAH3e (HAampumep,
ChAd3); aneHOBHpYCHI TOPHILIBI WITH aIEHOBUPYCHI Makaka-pesyca (Hanpumep, rhAdS1, rhAdS2
wii rthAdS3). AneHOBUpYCHBIE BEKTOPBI MOTYT MPENCTABIATh COOOH BEKTOPbI HAa OCHOBE
aJICHOBHPYCA YEJIOBEKa, CONIEprKallhe aJeHOBHPYCHBIE TOCIEAOBATENILHOCTH OT OIHOTO MM
HECKOJIbKUX aJIeHOBUPYCOB uejioBeka (Hampumep, hAdV-4, hAdV-5, hAdV-26, hAdV-35).
[IpennoyTHTENbHO aIEHOBHPYCHBIH BEKTOP MPENCTaBNIsIET COOOH XUMEPHBIH aJeHOBHPYCHBIN
BEKTOp, COIEp’KAIUi OXHY WJIM HECKOJIbKO MOCIIEIOBATENIbHOCTEH HYKIEHMHOBOW KHCIIOTHI
azieHoBHpyca 4enoBeka. [1ocnenoBaTeIbHOCTH HYKJIEHHOBOW KHCIIOTHI aJeHOBHUPYCA YeJIOBEKa
MOTYT, HalpuMep, MNPOUCXOOUTH OT aneHoBupyca-4 uyenoseka (hAdV-4), aneHosupyca-5
yenoseka (hAdV-5), anenosupyca-26 uenosexka (hAdV-26) mnm anmeHoBupyca-35 uenoBeka
(hAdV-35). AneHoBuUpyCHbIE BEKTOPBI MOTYT, Hampumep, coxepxarb orf6 u orf 6/7 E4
anenoBupyca-5S yenoseka (hAdV-5).

B HeKkoTOpBIX BapHaHTax OCYINECTBJIEHUS TPAHCTEH IPHJIEraeT K MHBEPTHPOBAHHOMY

koHueBomy noBTopy (ITR). B HekoTOpbIX BapuaHTax OCYIIECTBIEHHs TPAHCTEH PACIIONOXKEH B



obnactu neneunu E1 nmm npuneraer k Hell, B oOnactu nenerun E3 wnm npuneraer k Hel n/uinu
B oOmnactu npasoro ITR wnu npuneraer x Hemy (rITR).

B HekoTOpBIX BapuaHTaX OCYIIECTBJICHUS aJ€HOBUPYCHbIE BEKTOPHI, IPEICTABICHHbBIE B
HACTOSLIEM U300peTEeHNH, COepKaT MOCIeIOBATEIbHOCTD HyKJIeMHOBOH KucaoTel mog SEQ ID
NO:9 unu SEQ ID NO:10.

Taxxke wn3z00peTeHHe OTHOCHUTCS K HMMYHOTE€HHBIM KOMIIO3ULIMSIM WM BaKLHHAM,
COAEpKAIM OIMCAHHBIE B HACTOAIIEM M300pETEHHMM aJeHOBUPYCHBIE BEKTOPHI U
(apMaleBTHYECKH TMPUEMIIEMbIi  HOCUTENb. JOMONHUTENPHO HACTOsIee M300peTeHue
OTHOCUTCSl K Croco0aM MHAYKIUH MMMYHHOI'O OTBETa y HYJKIAIOLIErocs B 3TOM CYOBeKTa.
CriocoObl BKIIFOYAIOT BBEIECHHE CYOBEKTY PACKPBITBIX B HACTOSIIEM HM300PETEHWH BaKIHH.
JIOTIOJTHUTENBHO HACTOsIIee H300pETeHHEe OTHOCUTCS K CIOCO0aM TIOJNYYEHHUS BaKLMHBL
CriocoObl BKIIFOUAIOT OOBEAMHEHUE PACKPBITOTO B HACTOALIEM H300PETEHHUH aIeHOBHUPYCHOTO
BEKTOpa ¢ (hapMaLleBTHUECKH MPUEMIIEMBIM HOCHTEJIEM.

KPATKOE OIITMCAHUE T'PAOUYECKHNX MATEPHAJIOB

BpIen3noxkeHHoe KpaTKoe OMUCaHMe, a TAKXKe HIDKECIeAyIolee NogpoOHoe OMHCaHue
NPEATIOUYTUTENIbHBIX BApUAHTOB OCYIIECTBIEHUS HACTOSALIEro wu3o0pereHus Oynyt Oonee
MOHSATHBI NIPU UX PACCMOTPEHUH B COYETAHUH C IMPHJIATa€MbIMHU IpaMIECKUMH MaTepHaIaMH.
Cnenyer moHMMaTh, OJIHAKO, YTO HACTOSINAs 3asBKAa HE OrPAHUYMBAETCS KOHKPETHBIMHU
BapUAHTAMHU OCYIIECTBIIEHHs], TOKA3aHHBIMU Ha rpaUuecKUX MaTepuaax.

Ha <¢urype 1 mnokasaHbl KJIE€TOYHbIE U TyMOpaJbHbIE HMMYHHBIE OTBETHI,
uHnyuuposanHele BZ1/BZ28.FLuc. Ha gurype 1A nokaszana cxema skcriepuMmenTta. Ha urype
1B moxas3aH KJIETOYHBIII UMMyHHBIH OTBeT, MHAyLupoBaHHbI Ad26.FLuc u BZ1/BZ28.FLuc,
Pa3BUBIIUICS NMPOTUB KOxUpyeMol BekTopoM BcTaBku (T. e. FLuc, monudepasbl CBETISUKA)
CIyCTsl 2 Helenu Iocje MMMYHM3allUM, Kak onpeneneHo ¢ nomouibio aHanuza ELISPOT c
npumeHenneM uHTepdepona ramma (IFN-y). Ha ¢urype 1C mokasan rpaduk turpoB FLuc-
cneunpuyeckux antuten IgG, HMHAYUUPOBAHHBIX Yy MBbIIIEH, CHOyCcTs 2 HEOeNu Mocye
ummyHm3auu nocpenctsoM Ad26.FLuc, BZ1/BZ28 Fluc u nyctsim BekTopom Ad26.

Ha ¢urype 2 mnokazaHbl THTpbl HEHTpPAIM3aLUU TOMOJIOTHYHBIX W T'eTE€POJIOTHYHBIX
aJICHOBHPYCOB, MHAYLIUPOBAHHBIC Y MbIIIEH, MMMYHH3HPOBAHHBIX aJICHOBHPYCHBIMH BEKTOPAMHU
Ad35, Ad26, AdS, Ad4 u BZ1/BZ28.

Ha ¢urype 3 mnokazana cepomnpeBaieHTHOCTh st Ad26 u BZ1/BZ28 B obOpasmax
CBIBOPOTKM KPOBH, MOJIy4€HHBIX OT rpynmel u3 200 B3poCibIX 4enoBek B Bo3pacTe oT 18 po 55
aer, npoxkusarommx B CoenmuaenHbix Illratax (CLHA) u Esponeiickom coroze (EC). Turpsl
HeWTpalu3aly, U3MEPEHHbIE B JAHHBIX O0pas3lax ChIBOPOTKH KPOBH U KKAOTO BEKTOPA,
ObUTH pa3neneHbl Ha YeTbipe Kareropun (<16 (HedTpanusanus oTcyTcTBoBasa), ot 16 mo 300, ot
300 mo 1000, ot 1000 mo 4000 u >4000), mpencTaBieHHbIE B YKa3aHHBIX AHArPAMMaXx.

Ha ¢urype 4 nokazana cxema riasmunsl pBZ1 BZ28F.

Ha ¢urype 5 nokazana cxema nnasmunsl pPBZ1 BZ28F . SIXP.

Ha ¢urype 6 nokasaHa npoayKTHBHOCTb B OTHOLIEHHH HOBOro Bekropa BZ1/BZ28 Fluc

B JIMHUU KJIeTOK-npoayueHToB sPER.C6.



MHOJAPOBHOE OITMCAHUE U30BPETEHUA

Hacrosimee n3o0pereHne OCHOBAaHO, MO MeEHbIIEH Mepe OTYacTH, Ha BBIACICHHHU U
UICHTU(UKALIMYA HOBBIX CEPOTHUIIOB a/IEHOBUPYCOB UE€JIOBEKOOOPA3HBIX 00€3bsiH, OTHECEHHBIX K
azieHoBHpycaM dejoBeka Buna E, a Takke Ha CO3JaHUM U OLIEHKE BAKLMHHBIX BEKTOPOB,
COZIepIKAINX HYKJIEHHOBBIE KHCIIOTBI, KOAMPYIOIIHME BapuaOesnbHble OOJACTH IMOJHIIENTHAOB
rekcoHa u (GuOpbl aneHoBUpyca 4YenoBekooOpasHbIX o00e3bsH. Hacrosimee wusoOpereHue
JOTIOJIHUTENIBHO OCHOBAHO, IO MeEHbIIEH Mepe OT4acTH, Ha CO3JaHUU XUMEpHBIX
aJICHOBHPYCHBIX BEKTOPOB, COAEPIKAIINX OCTOB aJI€HOBHPYCA TOPUJUIBI U MOCIENOBATEIBHOCTD
IeKCOHa aJIeHOBHpPYCa LIMMIIAH3€. AJEHOBHPYCHbIC BEKTOPBI CIIOCOOHBI BBI3bIBATH MMMYHHBIIH
OTBET U, KPOME TOTO, IMEIOT HU3KYIO CEPONPEBANIEHTHOCTD Y JIIOIeH. AIEHOBUPYCHBIE BEKTOPBI
MOJKHO COCTaBJISITH JUISl TIOJNYyYEHHs] BAaKUMH M UCIOJNb30BaTh JUII HMHAYKLUHUU 3aIUTHOTO
UMMYHHTETA MPOTUB KOHKPETHBIX MPEACTABISIIOIINX HHTEPEC AHTUTE€HOB.

Paznuunble myOnukanuy, CTaThbd U MATEHTHl UTUPYIOTCS MJTH ONMHUCHIBAIOTCS B pa3zielie
"TIpeanoceulky H300peTeHns" M Ha MPOTSHKEHUH BCETO OMHMCAHUS, NPU 3TOM KaXKIbIH U3 3THX
JUTEPATYPHBIX HCTOYHUKOB BKJIFOUEH B JAHHBIA JOKYMEHT IOCPEICTBOM CCHUIKU BO BCEH CBOEH
nojHoTe. OOCYKIeHne TOKYMEHTOB, aKTOB, MATEPUAJIOB, YCTPONUCTB, U3NEIHHA U T. II., KOTOPOe
OBUIO BKIIOYEHO B HACTOSINEE ONMCAHUE, TNPENHA3HAYeHO M oOecreueHuss KOHTEKCTa
Hacrosimero n3obperenus. Takoe oOCykKIeHHE HE SBIETCS MPU3HAHUEM TOTO, YTO JIFOOBIE HIIH
BCE U3 3TUX MATEPUAJIOB SIBJSIFOTCS YaCThIO MPEALIECTBYIOIErO YPOBHS TEXHUKU OTHOCHTEIBHO
JEOOBIX PACKPBITHIX WIIH 3asBIEHHBIX N300pETCHH.

Ecnu He ompeneneHo MHOE, BCE TEXHUYECKHE W HAaydHble TEPMHUHBI, MCIOJIb3yEeMbIE B
HACTOSIIEM M300pETeHUH, HMEIOT TO JK€ 3HAa4YeHHe, KOTOpoe OOBIMHO IOHMMAET CpemHui
CHIeLUATNCT B OOJACTH TEXHHKH, K KOTOPOH OTHOCHUTCS HacTosiiee uzoOpereHue. B mHBIX
Clly4dasiXx OIPEAEJeHHbIE TEPMUHBI, HCIIOJAb3yeMble B HACTOSIIEM HW300PETEHUH, HMEIOT
3HAYEHMs], U3JI0KEHHBIE B OITUCAHUU.

Crnenyer OTMETUTh, YTO HCIIOJIb3yeMbIe B HACTOSIIEM H300pPETEHHH U B MPUJIAraeMoi
bopmysie u3odpeTeHus: GOpPMbI €IUHCTBEHHOTO YHC/IA BKIKOYAKOT CChUIKY HAa MHOKECTBEHHOE
YHCJIO, €CJIM U3 KOHTEKCTA SIBHO HE CJIEIyeT HHOE.

Ecnu He ykazaHo wHOe, moOble YHCIIOBBIC 3HAUEHHsS], TaKHE KaK KOHLEHTPAIHs WU
IMana3oH KOHLEHTPAaUWH, ONMHCAHHBIE B HACTOSILIEM HM300PETEeHHH, BO BCEX CIIydasX CIeoyeT
NOHUMATh KaK MOIU(UIIMPOBAHHBIE TePMUHOM "mipuOim3uTensHo". Takum 00pa3oMm, 4yucIoBOe
3HaueHne 0oO0bHO BKirouaeT + 10% oT ykasaHHOro 3HaveHus. Hampumep, xoHueHtparwms 1
MI/MJ BKJItoUaeT B ceOsi Bce 3HadeHHs B mauamnazone or 0,9 mr/mn mo 1,1 mr/mu. Takum ke
oOpa3om nuamnaszoH kKoHueHTpauui ot 1% mo 10% (Bec/00.) Bkiroyaer B cebst nuanaszon ot 0,9%
(Bec/00.) mo 11% (Bec/00.). B naHHOM KOHTEKCTE HCIHOJB30BAHUE YHCJIOBOTrO IHAra30HA
OJHO3HAYHO BKJIIOYAET B Ce0sl BCE BO3MOJKHBIE ITOAUANA30HBI, BCE OTAEIbHBIE UHCICHHbIE
3HAYEHHs B 3TOM JIUAMA30He, BKJIIOYAs LeJIble YUCNa B TAKUX JUANa30HaX U JPOOHbIE 3HAYCHHUS,
€CJIM KOHTEKCT SIBHO HE YKa3aHO HHOE.

Ecnun He ykasaHO uHOe, TepMHUH '"NO MeHblIEH Mepe', NPEeAIleCTBYIOLIUI Cepuu

QJIEMCHTOB, CJICAYCT IIOHUMAThb Kak OTHOCﬂLHHfIC;[ K KaxaoMy DJJIEMCHTY B CCpHUH.



CrenmanucraM B OaHHOM obmactu OyneT HM3BECTHO, WJIM K€ OHHU CMOTYT YCTaHOBUTBH C
MOMOIIBI TIOCTAHOBKU CTAHAAPTHOTO SKCIIEPUMEHTa MHOTHE HKBHMBAJIEHTBl KOHKPETHBIX
BAPUAHTOB OCYLIECTBJIEHHs ONHMCAHHOTO B HACTOSLIEM M300PETEHNH HACTOSINEro M300peTeHHUs.
Taxue 5KBHBaJIEHTHI NOAPA3YMEBAIOTCS KAK OXBAThIBAEMbIE HACTOSIINM H300pETEHUEM.

B n1aHHOM KOHTEKCTe TOApa3yMeBaeTcsi, 4YTO TEPMHHBI '"HpeaycMmarpuBaeT’,
"mpenycmarpuBarouuii!, "Bmouaetr", "Bkmovarommit’, "umeer", "umeromuii", "comepxkut",
"comepskamuii” uian JroOble APYrHe UX BapUalMM O3HAYAKOT, YTO OHU OXBATBHIBAIOT YKa3aHHOE
LIEJIOE YUCIIO MUK TPYIINY LEJbIX YUCEJ, HO HE MUCKJIIOYAIOT JII0ObIe Ipyrue LeNble YUcia WIH
IPyNIy LeNbIX YHUCeN, U MOAPa3yMeBAaeTCs, YTO OHM SBJISIOTCS HEUCKIIOYAOIUMH HWIH
HEOTPaHMYUBAOIIUMHU. Hampumep, KOMIO3ULMSA, CMECh, MPOLECC, CIIOCOD, H3AETHe WM
YCTPOWCTBO, COAEpIKALINE IEPEYeHb 3JIEMEHTOB He O0s3aTeIbHO OrPAHUYMBAKOTCS TOJIBKO
STUMH 3JIEMEHTaMH, HO MOTYT BKJIIOYAaThb JPYTHE€ 3JEMEHTHI, SBHO HE YKa3aHHbIE WU
SBJIIIOIINECS HEOTHEMJIEMOH YacThIO TAKOH KOMITO3HLIUHU, CMECH, MPOLecca, Crocoda, U3Ienus
unu ycrporictea. Kpome Toro, ecnu sSIBHO HE yKa3aHO MHOE, "WJIN" OTHOCUTCS K BKITFOHAIOLIEMY
WM, a He HcKmovammeMmy wid. Hampumep, ycnosmro A wim B orBewaer moboe u3
CIEAYIOIIEro: A HMCTHHHO (MM B Hamuuuu) u B nokHo (MM oTcyTCTBYeT), A JNOXKHO (MK
OTCYTCTBYET) U B ricTuHHO (Wi B Hanu4mu), 1 00a A 1 B ucTuHHBI (MM B HATUYWN).

Hcnonp3yeMblii B HACTOSIIIEM H300pPETEHHM CBS3YIOLIMA TEPMHUH "W/HIH' MeEXIy
HECKOJIbBKUMH ~ TEPEUMCIIEHHBIMH  3JIEMEHTAMHM TIOHUMAlOT Kak OXBATBIBAIOIIUN  Kak
UHMBUAYAJIbHBIE, TAK U 00BeIMHEHHBIE BapuaHThl. Hanpumep, korna asa 3J1eMeHTa COeNMHEHbI
"w/mnn", nepBbIi BAPHAHT OTHOCUTCS K IPUMEHMMOCTH IIEPBOTO 3JeMeHTa 0e3 Broporo. Bropoii
BAPUAHT OTHOCUTCSI K TPUMEHHMOCTH BTOpPOro 3jieMeHTa Oe3 mepBoro. Tperuil BapuaHT
OTHOCHUTCS K TPHMEHHMOCTH NEPBOIO W BTOPOrO 3JIEMEHTOB COBMECTHO. JIroOo# u3 3Tmx
BAPMAHTOB MOHMMAIOT Kak MOANAJAKOLIUI MOJ MAaHHOE 3HA4YeHHE W, CJeJ0BAaTeNbHO,
YIOBJIETBOPSIFOIUI TPeOOBAHUIO MPHMEHSIEMOrO B HACTOSIIEM M300peTeHNH TepMHUHA "W/mimn".
[ToHSITHO, YTO OIHOBPEMEHHYIO MPUMEHUMOCTh 00JIee YeM OTHOTO U3 BAPUAHTOB MOHMUMAIOT KaK
NOANANAOINYI0 TMOJl JAHHOE 3HAYeHHWe M, CJIEIOBATENIbHO, YIOBJIETBOPSIOMINIA TpeOOBAHHIO
TepMuHa "w/mnn".

IIpumensiemblli B JaHHOM KOHTEKCTE€ TEPMMH "COCTOMT W3" WIJIM BapUaHThI, TaKue Kak
"cocroar u3" mim "cocrosumii(ne) w3", UCHOJB3yeMble BO BCEM ONHMCAHUH WM (opmyiie
n300peTeHNs], YKa3bIBAOT HA BKIIFOUEHHUE JIFOOOTO M3 MPHUBEACHHBIX LENbIX YHCEN WIA TPYIIIbI
LEJIbIX YHCEeJI, HO MPU 3TOM JOIOJHUTEIbHOE 11eJI0€ YUCIO WM IPYMIa LeJbIX YUCesl He MOTYT
OBITH TOOABJIEHBI K YKa3aHHOMY CIIOCO0Y, CTPYKTYPE HIIH KOMITO3ULIHH.

IIpumensiemblli B 1aHHOM KOHTEKCTE€ TEPMUH "NO CyTH COCTOMT M3" WJIM BapHaHTBHI,
Takhe Kak "mo CyTH COCTOST m3" wiH "HO CyTH cOCTosuii(ue) u3", UCMOJIb3yeMble BO BCEM
onucaHny Wi (opMmyiie M300pETeHHs, YKa3bIBAIOT Ha BKJIIOYEHHE JIOOOT0 M3 MPHBENEHHBIX
LIEJIBIX YUCENT WM TPYMIbI HEJbIX YUCeNl U HeoOsS3aTeNbHOe BKIKOYEHNE JIFOOBIX MPUBEACHHBIX
LIEJIOT0 YWCJIa WJIM TPYIIbl LEJbIX YHCEN, KOTOpPbIe CYIIECTBEHHBIM OOpa3soM HE MEHSIOT
OCHOBHbIE WJIM HOBBI€ TNPHU3HAKK YKA3aHHOTO Crocoda, CTPYKTypsl WM Kommno3umuu. Cwm.
M.P.EP. §2111.03.



B nanHOM KOHTekcTe "CyOBeKT' O3HauaeT J000€ JKMBOTHOE, MPEANOYTUTENBHO
MJIEKONIUTAIOLIee, HauboJee MPEANOUTUTENbHO YeIOBeKa, KOTOPOro OyayT BaKIMHUPOBATDH WUIIH
KOTOpoe OBUIO BakLIUMHUPOBAHO COTJIACHO Cmoco0y B COOTBETCTBUM C  BAapHAHTOM
OCYIIECTBJICHUs] HACTOSILIEro M300peTeHus. B NaHHOM KOHTEKCTe TepMUH '"MiekomnuTaromiee”
OXBaTbIBaeT JI0Ooe Milekonuraroiiee. I[IpumMepsl MIEKOMUTAIOIINX BKIIOYAIOT 0€3 OrpaHHYeHUs
KOpOB, JIOWIANeH, OBEL, CBUHEH, KOLIeK, co0akK, MbIIeH, KPbIC, KPOJIMKOB, MOPCKHUX CBHHOK,
00e3bsiH, JIroeH U T. ., osee MpeanouTUTEIbHO YeIOBeKa.

CnoBa "mpasbiii", "neBblii", "HwkHUH" M "BepXHUH" O00O3HAYAIOT HAMpPABICHHS Ha
rpaduuecKuxX MaTepuaiax, Ha KOTOpbIe JeNIaeTCsl CChLIKA.

Tepmuns! "nmpubnusurensHo”, "mpuMepHo", "Kak mpaBuio”, "mo cyTH" B MOJOOHBIE UM,
UCIIOJIB3yeMble B JAHHOM KOHTEKCT€ B OTHOIIEHHWU pa3Mepa WU CBOMCTBA KOMIIOHEHTa
NPEATIOYTUTENIBHOTO H300PETeHHs, CIeNyeT pPacCMaTPUBATh KAaK YKA3bIBAIOIIHME HA TO, YTO
OIUCBIBAEMBIN pa3Mep/CBONCTBO HE MPEACTABISIET COOON CTPOro YCTAHOBJIEHHOE OTpaHUYEHUE
WIM TIapaMeTp M He UCKIIIoYaeT HeOONbILINE OTKJIOHEHHS OT Hero, KOTOpble (PYHKIMOHAIBHO
SIBIIIFOTCSl MAEHTHYHBIMH WM CXOOHBIMH, KaK 3TO OyZeT MOHATHO CIELHATUCTy B JaHHOH
obnacty TexHukn. Kak MUHHMYM, CCBUIKM Ha TaKHE€ YHCIIOBBIE MapameTpbl OYyIyT BKIIKOYATH
BapHalluy, KOTOpbIE MPU HCHOJb30BAHUU MAaTE€MaTHUYECKUX M IPOMBILIEHHbIX NPUHIHUIIOB,
NPUHATBIX B OOJNACTH TEXHHUKH (HANpUMep, OKPYIJIEHHE, OMNOKH H3MEPEeHUs WIN Opyrue
CHUCTeMaTU4YeCKHe OINMOKH, JOMyCKM NPU IPOU3BOACTBE U T. I.), HE OYyAyT H3MEHSTH
MOCJIETHIOK0 3HAYAIIYIO [HU(PY.

Tepmunbl "MAEHTUYHBIN" WM MPOLEHT "WAEHTUYHOCTU" B KOHTEKCTE JBYX WM Ooiee
NOCJIEIOBATENIbHOCTEH HYKJIEMHOBON KHCJIOTBI MM TOJHUIMENTHAA (HanmpuMmep, MOJUIENTHAOB
rekcoHa U (UOPBI U MOIMHYKJICOTUIOB, KOTOPbIE UX KOAMPYIOT) OTHOCSITCS K JIBYM HJIM OoJjiee
NOCJIEA0BATENBHOCTSIM UM MOANOCIEAOBATEIbHOCTSM, KOTOPBIE SIBJISIFOTCS OAMHAKOBBIMHU WU
UMEIOT OINpPENEeJeHHbI NPOLEHT AMHHOKMCIOTHBIX OCTAaTKOB WM HYKJIEOTHIOB, KOTOpBIE
SIBJIIFOTCSI ONMHAKOBBIMHU, TPU CPABHEHUH U BBIPABHUBAHHUM JJII MAKCHMAJIbHOTO COOTBETCTBUS,
YTO HU3MEPSIOT C HCIOJb30BAHHEM OJHOTO M3 CIEAYKOLIUX alrOPUTMOB CPaBHEHMS
MOCJIEI0BATENBHOCTEN UIIN MyTEM BU3YaJIbHOTO U3yUEHHSs.

ITpu cpaBHEHHMHU MOCIENOBATEIBPHOCTEH OOBIYHO OJJHA TIOCIIEIOBATENLHOCTD BbICTYIIAET B
pONM  3TaJOHHOH  NOCHENOBAaTENbHOCTH, C  KOTOpPOH  CpaBHHMBAIOT  TEeCTUPYyEMbIe
nocnenosatenbHocTU. [lpyu  ucronb30BaHMM aJIrOpUTMa CpaBHEHUsI IOCIENOBATENbHOCTEMH
TECTHPYEMBbIC M 3TAJOHHBIC MOCJIEAOBATEIbHOCTH BBOAST B KOMITBIOTEP, NPU HEOOXOIMMOCTH
0003HAYar0T KOOPIMHATHI MOAIOCIENOBATENbHOCTEH, W 3aJal0T MPOTrPAMMHBIE TApPaAMETPHI
anroputMa CpaBHEHUsI MOCJIEI0BATENBHOCTEM. 3areMm aNropuT™M CpaBHEHMUsI
NOCJIEIOBATENbHOCTENl  BBIMUCHAET MPOLEHT HWAEHTHUYHOCTU IOCJEAOBaTENbHOCTENH  AJis
TECTHPYEMON(TECTUPYEMBIX)  IOCIENOBATEIBHOCTH(TIOCIENOBATENBHOCTEH)  OTHOCHUTEIBHO
5TaJIOHHOM MOCNIEA0BAaTEIbHOCTH Ha OCHOBE 3aJaHHBIX NTapaMETPOB IIPOrPAMMBL

OnTumanbHOE BBIPABHUBAHUE IOCIENOBATENbHOCTEN I MX CPaBHEHUs MOXHO
NPOBOAUTH, HANpPUMeEp, C TOMOIIBI AJIrOPUTMA MOMCKA JIOKaJbHOW romojoruu Smith &

Waterman, Adv. Appl. Math. 2:482 (1981), ¢ mnoOMOIIBIO aNropuT™Ma T'OMOJOTHYHOIO



BolpaBHuBaHus Needleman & Wunsch, J. Mol. Biol. 48:443 (1970), ¢ momombio criocoba
noucka cxoacrsa no Ilupcony-JIunmany, Proc. Nat'l. Acad. Sci. USA 85:2444 (1988), c
MIOMOIIBIO KOMIIBIOTEPU3UPOBAHHBIX peanusaimii 3Tux anropurmMos (GAP, BESTFIT, FASTA u
TFASTA B mnporpammHoM kommuiekce Wisconsin Genetics Software Package, Genetics
Computer Group, Catienc-/lpaiiB 575, ManucoH, BUCKOHCHH) WM ¢ TIOMOINBIO BU3YaJbHOTO
usyuenus (cm., B uenom, Current Protocols in Molecular Biology, F.M. Ausubel et al., eds.,
Current Protocols, a joint venture between Greene Publishing Associates, Inc. and John Wiley &
Sons, Inc., (1995 Supplement) (Ausubel)).

[IpumepamMy  adropuTMOB, KOTOpbIE MOAXOASAT [JIsl  ONpENENeHHs  IPOLIeHTa
UJEHTUYHOCTH TOCJIE0BATEIbHOCTEN U CXOACTBA MOCIEA0BATENbHOCTEMH, SIBISIFOTCS] aJITOPUTMBI
BLAST u BLAST 2.0, xotopsie onucanbl B Altschul et al. (1990) J. Mol. Biol. 215: 403-410 u
Altschul et al. (1997) Nucleic Acids Res. 25: 3389-3402 coorBercTBenHo. IIporpammuoe
obecrieuerne 11si mpoBeneHus: aHann3oB BLAST sBnsercs oOImIenOCTYMHBIM IOCPEACTBOM
HarmmonansHoro  meHtpa  OMOTEXHOJOrHMYecKOW — wHpopmaumu.  JIaHHBIA  aNrOpUTM
NpeAyCMaTPUBAET MEPBOHAYAIBHYIO HUACHTU(HUKALUIO Map IOCIENOBATEIbHOCTEH C BBICOKHM
nokasareiem cxoncrea (HSP) myrem wuneHTudgukanmu KOPOTKUX CJOB C JiuHOM W B
3ampamnBaeMoil MOCIEOBATENbHOCTH, KOTOpbIE JHOO COBMANAOT, JHUOO YIOBJIETBOPSIOT
HEKOTOPOU MOJIOKUTEIBHONU MOPOroBOM oueHke T Mpu BEIPABHUBAHUM CO CIIOBOM TOH K€ JIJIMHBI
B MIOCJIEIOBATEILHOCTH U3 0a3bl JaHHBIX. T HA3bIBAIOT NMOPOTOM IOKA3aTelNsl CXOACTBA COCENHHX
cioB (Altschul et al Brime). JlaHHbIE HaYATbHBIE COBMAEHUSI COCEIHIX CJIOB BBIMOJHSIOT POJIb
3aTpaBOK Ul Hadaja IOMCKOB C ILeNbI0 BbIABIEHHUs Oosee mmHHBIX HSP, kotopele nx
comepxar. CoBHajeHHsi CJIOB 3aTeéM NPOMJIEBAIOT B OOOMX HAIMpPAaBIEHHUSX BAOJNb KaKAOH
MOCJIEI0BATENbHOCTH HACTOJBKO, HACKOJIbKO MOJKHO YBEJIWYUTb COBOKYIHBINA IOKa3aTeNlb
BbIPABHUBAHUSI.

B cnydae HykJI€OTUAHBIX MOCIEAOBATENBHOCTEN COBOKYIHBIE OLICHKH PAaCCYUTHIBAIOT C
MOMOIIbIO TapaMeTpoB M ("Bo3HarpakaeHue" 3a napy COBIAAAIOIINX OCTATKOB, Bcerma >0) u N
("mwrpad" 3a HecoBmamaromue ocratku; Bcerga <0). B ciydyae aMHHOKHCJIOTHBIX
MOCJIEIOBATENbHOCTEN Uil  pacueTa COBOKYIMHOMW OLIEHKM MPUMEHSIOT MAaTpULy 3aMeH.
[Iponnenune coBmaaeHUil CIOB B Ka)IOM HAMpaBlIieHUU OCTAHABIMBAIOT, KOTJA COBOKYIIHAs
OLICHKa BbIPaBHMBAHHUS yMEHbINAETCS Ha BENUYMHY X OT €€ MaKCHMAaJbHOIO JOCTUTHYTOIO
3HAUEHUsS;, COBOKYITHAs OLIEHKAa MajaeT A0 HyJs WIM HUXE M3-32 HAKOIUIEHHs OJHOIO WU
HECKOJIbKUX BBIPABHUBAHHN OCTATKOB C OTPHUIIATEIBHON OLIEHKOW, MJIM JOCTHTHYT KOHEL JTI000i
u3 mnocnenosarenbHocTe. [lapamerper anroputma BLAST W, T wu X onpenensitor
YyBCTBUTEIBHOCTh M CKOPOCTh BbIpaBHUBaHUs. B mporpamme BLASTN (st HyKI€OTHIHBIX
TIOCJIEIOBATEIPHOCTEH ) TI0 YMOJTYaHHIO UCTIONB3YIOT AyinHy ciioBa (W), paBuyro 11, osxkumaemoe
3HaueHnue (E), pasHoe 10, M=5, N=-4 u cpaBHeHue oOeux wnemel. JIJis aMHUHOKHCIOTHBIX
nocnenosaTenbHocTell B mporpamme BLASTP npumeHstoT B kauecTBe 3HAUE€HUHN N0 YMOITYAHUIO
nnuny cinoBa (W), paBayro 3, oxkupaemoe 3HadeHue (E), paBHoe 10, u mMarpumy cpaBHEHHS
BLOSUMG62 (cm. Henikoff & Henikoff, Proc. Natl. Acad. Sci. USA §9:10915 (1989)).

IToMmumo pacuera npoueHTa HUAEHTUYHOCTU MocienoBaTeabHocTel anmroputM BLAST



TaK)K€ BBINOJIHAET CTAaTUCTUYECKUI aHalu3 CXOACTBA MEXJy IBYMs IOCJIENIOBATENbHOCTIIMU
(cm., Hanpumep, Karlin & Altschul, Proc. Nat'l. Acad. Sci. USA 90:5873-5787 (1993)). Onnum
U3 TOKas3aTenell CXONCTBA, KOTOpbIM Bbiiaercss anropurmMoM BLAST, snsercs HaumeHbluas
cymMapHasi BepossTHOCTh (P(N)), koTOpast yka3blBaeT Ha BEPOSTHOCTb, C KOTOPOH COBIAJIEHUE
MEXIY JABYMsI HYKJIEOTHUAHBIMU WJIM AMHHOKHUCJIOTHBIMH IOCIENOBATEIbHOCTSIMU MOJKET
IPOU30NTH cay4yaiiHO. Hanpumep, HyKJIE€MHOBas KHUCIOTA CUMUTAETCSl CXOKEH C 3TaJOHHOU
NIOCJIEIOBATENIbHOCTBIO, €CJIM  HAauMeHbIIas CyMMapHas BEpOSTHOCTb IIPU  CPaBHEHUH
TECTUPYEMOU HYKJIEHMHOBOW KUCJOTBI C 3TAJIOHHON HYKJIEMHOBOM KHUCJIOTOW COCTaBIIIET MEHEe
npubnusutensHo 0,1, Oonee mnpeamoututenbHO MeHee npudamsurenbHo 0,01 u Haumbonee
NPEANOYTUTENIbHO MeHee puOm3uTensHo 0,001,

JIOTIONHUTENBHBIM TPU3HAKOM TOTO, YTO [B€ IOCJIEA0BATENbHOCTH HYKJIEHHOBOU
KHUCJIOTHl WJIM TOJMIIENTHIHBIE ITOCIEA0BATEIbHOCTH SIBJSIFOTCA 1O CYTH HICHTHYHBIMH,
SBJISIETCSL. TO, YTO MOJUIENTHJ, KOAUPYEMBI NEPBOM HYKJIEHMHOBOW KHUCJIOTOH, SIBJISETCS
UMMYHOJIOTHYECKH TIEPEKPECTHO PEAKTUBHBIM C TMOJHUIENTHAOM, KOAUPYEMBbIM BTOPOM
HYKJICMHOBOW KHCJIOTOH, Kak omucaHo Hiwke. Takum oOpa3oM, momunentun OObIMHO 1O CYTH
UJICHTHYEH BTOPOMY TIOJHIENTHIY, HAMpHUMEp, €CIM J[Ba MEeNTHAA OTJIUYAITCS TOJBKO
KOHCEPBAaTUBHbIMU 3aMeHaMH. JIpyruM MpuU3HAKOM TOro, 4TO J[ABE IOCJIEA0BaTEIbHOCTU
HYKJIEMHOBOW KHCJIOTBI SIBJSIFOTCSI MPAKTHYECKU HIEHTHYHBIMH, SIBJISIETCS TO, YTO JIB€ MOJIEKYJIBI
rHOpUAMBHPYIOTCS IPYT C APYTOM B JKECTKUX YCIOBHAX, KaK ONMMCAHO HUXKE.

B naHHOM KOHTEKCTE€ TEpMHUH "3alIUTHBIH MMMYHUTET"' WM "3alUTHBIA HUMMYHHBIH
OTBET" O3HAYAET, UYTO BAKLMHUPOBAHHBIN CYOBEKT B COCTOSHHUU KOHTPOJIUPOBATh WH(EKIHIO,
BbI3BIBAEMYIO IIaTOTE€HHBIM BO30yAMTENEM, B OTHOLIEHMH KOTOPOro Oblia IpoOBeneHa
BakUMHALUsA. [TaTOreHHbIil areHT MOXKET, HalpuMep, NPEACTaBIATh COOOH aHTUTE€HHBIN MPOIYKT
reHa WM aHTUTeHHbIN Oesiok uin ux pparmeHT. OOBIYHO ¥ CyOBEeKTa, Y KOTOPOTrO BhIpaboTacs
"3aIIUTHBIH UMMYHHBIH OTBET", Pa3BUBAIOTCS KJIMHUYECKHE CHUMIITOMBI TOJIBKO OT JIETKOH 10
YMEpPEHHOH CTeNneHW TSHKECTH WM CUMITOMBI BOBCE He pa3BuUBAKOTCS. OOBMHO CyOBEKT,
UMMM "3alUTHBII UMMYHHBIH OTBET' Ha ONPEAENICHHOrO BO30yAUTENs WM "3aIlUTHBIA
UMMYHHTET" K HEMY, HE TIOTHOAeT B pe3ysibTaTe MHOUIUPOBAHHS YKa3aHHBIM BO30OYAUTEIEM.

Tepmun "agbproBaHT" omnpenensercs Kak OJHO HJIM HECKOJBKO BEIIEeCTB, KOTOpbIE
O0yCJIaBIUBAIOT CTUMYJSIIMI0O HWMMYHHOH CHUCTeMbl. B 1TaHHOM KOHTEKCTE€ aIbIOBAHT
UCTIOJIB3YIOT JUIsl YCHJIEHHMsI HMMMYHHOI'O OTBETa Ha aJ€HOBUPYCHBbIE BEKTOPBI MO HACTOSALIEMY
N300pETEHUIO.

B naHHOM KOHTEKCTE€ TEPMHMH "aHTHICHHBIH MPONYKT I'eéHa MM ero (QparMeHT' HIn
"aHTUTeHHbIH OeNoK" MOXKET BKJIIOYaTh OaKTepPHAJNbHBINA, BHUPYCHBIA, MApa3sUTapHBIA HWIIH
rpuOKOBBIi OeNoK WK ero ¢parMeHT. AHTUTCHHBIH OEJNOK WM aHTUTE€HHBIH NMPOAYKT I'eHa
NPEATIOYTUTENIBHO CHoco0eH 00yclaBiIMBaTh B OpPraHM3MeE XO3sMHA 3aIUTHBI HMMYHHBIA
OTBET, HANPUMEP, UHIYLUPOBATh HIMMYHHBINH OTBET Ha 3a00JeBaHNe WK HHPEKIHo (Hanpumep,
OakTepuaabHOE, BHPYCHOE, Mapa3sUTHYECKOe WM TPUOKOBOE 3a0ojieBaHWE WIN HHDEKIHIO)
u/umm o0ecrieurnBaTh BbIPAOOTKY y CyObeKkTa MMMyHUTETA K 3a00JieBaHUIO MM HHPEKIUH (T. €.

BAKLMHALINHN ), KOTOPBIH 3alUINaeT cyObeKTa OT 3a00JeBaHUs WIH HHPEKINH.
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AI[eHOBI/IDVCHbIe BEKTOPbI

BosneiicTBue onpeneneHHbIX aJleHOBUPYCOB MPUBOANT K BbIPAOOTKE MMMYHHBIX OTBETOB
Ha OIpeeNieHHble AaJ€HOBUPYCHBIE CEPOTUIIbI, YTO MOXET BIHATh Ha 3(PPEKTUBHOCTH
aJIeHOBUPYCHBIX BEKTOPOB. IlOCKONBKY WH(EKIUH, BBbI3BAHHBIE aJE€HOBUPYCAMU YeEJIOBEKA,
pacIpoCTpaHeHbl y JIIOAEH, pacpoCTPaHEHHOCTh HEMTPATU3YIOLUIUMX aHTUTEN K aJIeHOBHpYyCaM
4eJoBeka B TMOMYJBILMAX JIFOAEeH SBJIsIeTCs BBICOKOH. MOXKHO OXHIaTh, YTO HAJIWYME TaKUX
HEWTPAIM3YIOLIMX AHTUTENl Y HMHANBUAYYMOB CHM3UT 3(P(EKTUBHOCTh NEPEHOCAINero TI'eH
BEKTOpPa, B OCHOBE KOTOPOTO JIEXKHT OCTOB aJC€HOBHpyca uejoBeka. OmHUM H3 CHOCOOOB
npeonoyieHusi CHIKeHHs: 5(()EKTHMBHOCTU SIBJISIETCS 3aMEHA SIUTONOB HAa aJeHOBUPYCHBIX
KaIlCUIHBIX OeJKaX, KOTOpPbIE SIBJISIOTCS MUIICHSMH JUISl HEUTpamu3yroumx anturel. Llenesbie
NOCJIEIOBATEIbHOCTY ~ HA  KAlNCHAHBIX  OeJKax  MOXHO  3aMEHHTb  OEJIKOBBIMH
NOCJIEIOBATEIbHOCTSIMU M3 JOPYTUX  QJICHOBUPYCOB,  KOTOpPbIE  HMET  HHU3KYIO
PacIpOCTPAaHEHHOCTb U, CJIEOBATENbHO, MPOTUB KOTOPBIX HEWTPATU3YIOIIHE AHTHTENIA PEIKO
BCTPEYAIOTCS B MOMYJISILUAX JIFOACH.

"KancugHelii Oenok" oTHOCHTCS K OeNky Ha Kamncuue aneHosupyca (Hampumep, BZ1,
BZ28, HAAV-4) wnmu ero ¢QyHKIHMOHANbHOMY (PAarMEeHTy WM MPOU3BOIHOMY, KOTOPBIH
3aeHCTBYIOT TPH ONpPENEeeHHH CEPOTHNA W/WIM TPONHM3Ma KOHKpPETHOro aneHosupyca. K
KalCUAHBIM OellkaM, Kak MpPaBWJIO, OTHOCSTCS Oenku (uOphl, NMEHTOHAa W/WIM TrekcoHa. B
HEKOTOPBIX BApUAHTAX OCYINECTBJICHUS KaNCHIHBIH O€JOK MpeAcTaBisieT COOOW BeCh WM
NOJTHOPAa3MEPHBIN KaINCHIHBIA OeNoK afeHoBHpyca. B Ipyrux BapuaHTax OCYIIECTBIICHHS
KaIliCUJHBbIM OeNoK TmpeacTaBisieT coOOM (parMeHT WM NPOU3BOAHOE ITOJHOPA3MEPHOTO
KaIrcUHOro Oenka aneHoBHUpyca. B HEKOTOPBIX BapuaHTaX OCYLIECTBIEHHs T€KCOH, IEHTOH U
¢ubpa, KogUpyeMble A€ HOBUPYCHBIM BEKTOPOM I10 HACTOSILIEMY H300PETEHHUIO, IPOUCXOAST OT
OZTHOTO U TOTO K€ WM Pa3IMYHbIX aJeHOBHPYCOB (T. €. rekcoH BZ1 u ¢pubpa BZ28, rexcon BZ1
u pubpa BZ1, rexcon BZ28 u pudpa BZ1, rekcon BZ28 u pubpa BZ28 u . 1.).

"TloaunenTua rekCoHa" OTHOCUTCS K ME€KCOHOBBIM OelkaM OOOJIOYKH aJeHOBHUPYCA, UX
(YHKLIMOHABHBIM (PparMeHTaM U MPOU3BOIAHBIM.

"TlomunenTun Gudpbr" oTHOCHTCS K OenkaM (pUOpHI afeHOBUPYCa, X (PYHKLHMOHAIBHBIM
¢dparMeHTaM 1 IPONU3BOIHBIM.

OpnHoli 3 MulIeHel HEeHTPaTU3yIOIIMX aHTUTEN K aJ€HOBHUPYCaM SIBISETCS] OCHOBHOM
Oenok obomnoukn, Oenok rekcoHa. 3ameHa Oejka TeKCOHa Ha O€NOK TIeKCOHAa W3 PEOKUX
aJICHOBHPYCOB, OoJiee MPENIOUTUTEIBHO 3aMEeHa BapHaOeNbHbIX MOCIENOBATEIbHOCTEH B OeNke
IeKCOHA, KOTOpbIE OMPEAENSIOT CEPOTHI U KOTOPBIE CBSI3bIBAIOTCA C HEUTPATU3YIOIUMH
aHTHUTEIAMH, TAaKUMH KaK BBIICNEHHbIE W3 ONHCAHHBIX B HACTOSIIEM H300peTeHUN
aJICHOBHPYCOB  00€3bSHOOOPAa3HBbIX, MOXKET IO3BOJUTh CKOHCTPYHPOBATH aJCHOBHPYCHBIC
BEKTOPBI, KOTOpble ObLTH ObI MEHEe BOCIPHMMYHBBI K HEHTpPAIM3alUM AaHTUTEIAMHU, OOBIMHO
BCTPEYAOLIUMUCS Y JIFOIEH.

BTopoii MUIIEHPI0 HEUTPATU3YIOMINX AHTUTEN K aJCHOBHPYCAM SIBJISIETCS O€IOK (pUOPBHL.
3ameHa Oenka ¢uOpbl Ha MOCIEAOBATENBHOCTH (PUOPHI U3 PEOKHUX AJAEHOBHPYCOB, KOTOPBIE

ONPpOUCXOAAT OT OTJIUYHOI'0O OT YCJIOBCKAa JKHUBOTHOTO, Oouee NpeAnIOYTUTECIIPHO 3aMCHA
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BapuabENbHBIX MTOCIEN0BATENbHOCTEN B Oeske (GUOpBI, TAKIMH KaK BbIIEJIEHHBIE U3 OMUCAHHBIX
B HACTOSIIEM M300pETEHHH aJEHOBHPYCOB O0€3bSTHOOOPA3HBIX, TAKXKE€ MOXKET IO3BOJITh
KOHCTPYHPOBATh aJ€HOBUPYCHBbIE BEKTOPBI, KOTOpble ObUIM OBl MEHee BOCIPUUMYHBBHI K
HeUTpanu3aly aHTUTENaMH, OOBIMHO BCTpedaromumucs y mojed. CoueraHue ONMCaHHBIX
BBIIIE 3aMeH (UOp C 3aMEHaMH T'€KCOHOB MOXKET MPUAATH AOMOJHHUTEIbHYI YCTOHYUBOCTD K
HEeWTpaNINU3aiy AaHTUTEIAMH, OOBIYHO MPUCYTCTBYIOIIMMH B MOMYJISILHUAX JFOIEH.

Hacrosimum ~ n300peTeHneM  NpeayCMOTPEHBI  MOCIEeOBATEbHOCTH  BbIIEJIEHHBIX
HYKJICMHOBBIX KHCJIOT, KOAWUPYIOIIME TMOJUMENTHAbl FeKCOHA W/ HMiu (UOpBI, MONyYeHHBIE U3
BBIJIEJIEHHBIX CEPOTUIIOB aICHOBHPYCa 00€3bsiH, M aJICHOBHPYCHBIE BEKTOPBI, COAEpPIKAIIUE IO
MeHbIIIeH Mepe OJIHY U3 MOCIeI0BaTEIbHOCTEN BbIENIEHHBIX HYKJIEHHOBBIX KHUCIIOT.

" AICHOBUPYCHBIM BEKTOP" OTHOCHUTCS K PEKOMOMHAHTHOMY BEKTOPY, MOJY4EHHOMY IO
MeHbIlIe Mepe M3 YacTH aJeHOBHPYCHOIO T€HOMa WJIM COJepKalleMy TaKyl 4YacTb
aZIeHOBHPYCHOT'O F€HOMA.

B npeanoyTuTENnpHBIX BapHaHTaX OCYIIECTBJIEHHs MOCJIENOBATENbHOCTH BbIAEIEHHOM
HYKJIEMHOBOM KHCJIOTBI KOJUPYIOT MOJUNENTHIbI T€KCOHA, NpeayCcMaTpUBarOIIe MOJUIENTH I,
OXBaTBIBAIOIINH rHIepBapradebHble 00JaCTH MeKCOHA, XapaKTePH3YIOIIUNCS aMUHOKHUCIIOTHOM
nocnenosatenbHocTeio oA SEQ ID NO:1. B HekoTOpbIX BapuaHTax OCYIIECTBIEHUS
NOJIMMENTHT TEKCOHA CONEPKUT AMHHOKHUCIOTHYIO IIOCIENOBATEIbHOCTh, BBIOPAHHYIO W3
nocienosarenbHocTel nmonunentraa rekcona BZ1 (SEQ ID NO:2) wnu nonunentuaa rekcoHa
BZ28 (SEQ ID NO:5).

B npennouturenpHBIX BapUaHTaX OCYILECTBIEHUS! MOCJIENOBATEIBHOCTH BbIIEICHHBIX
HYKJIEMHOBBIX ~KHCJIOT KOAMPYIOT mnomunentunasl ¢uodpel. IlomunmenTtun ¢QuOpsl  MOXeT,
HampuMep,  COAep)KaTh  AMHHOKHCIOTHYIO  IOCJIEIOBATEIbHOCTb,  BBIOPAHHYIO U3
nocnenosarenpbHocTed nomunentuna Gudper BZ1 (SEQ ID NO:4) nnu nonunentuna ¢Guodpser
BZ28 (SEQ ID NO:3).

B nmpenmouTuTenbHBIX BapuUaHTaxX ~OCYLIECTBJICHUS NPENyCMOTPEHA BbIAEJIEHHAs
HYKJIEMHOBAsl KHCJIOTa, MPelyCcMaTpPUBAIOLIas IOCIEA0BATEIbHOCTh HYKJIEHMHOBON KUCIIOTHI,
KOAUPYIOIIYIO 1O MEHbIIEH Mepe OIMH U3 PACKPBITBIX B HACTOSINEM H300pETEeHUN
MOJIUTNIENTUIOB TeKCOHA, U TOCJIeNOBATeNbHOCTh HYKJIEHHOBOM KHUCIOTBHL, KOAMPYIOIIYIO IO
MEHBLIEH Mepe OUH U3 PACKPBITHIX B HACTOSLIEM U300PETEHNH MOIHUIIENTHAOB (GUOPHL.

B mpenmouTuTenbHBIX  BapHaHTaX ~ OCYLIECTBJIEHUS MPEAYCMOTPEHBI  BEKTOPBI,
NPEANOYTUTENBHO aJ€HOBUPYCHbIE BEKTOPBI, COAepikallhe IO MeHblleld Mepe OJHy u3
MOCJIEIOBATEIbHOCTH BbIIECIIEHHON HYKJIEMHOBON KUCJIOTHI, KOAUPYIOIIEH MOJUNENTH]] TeKCOHa,
W/WJIN TIOCTIEIOBATENBHOCTH BBIICJICHHON HYKJIEWHOBOW KHUCJIOTBI, KOIHUPYIOIIEH MOJUMIENTH]
¢ubpe1, coriacHO BapHaHTaM OCYIIECTBJICHHS HACTOSINEro H300peTeHHsl. AIEHOBUPYCHBIE
BEKTOPBI MOTYT, HaIlpUMep, MpenycMarpusarh nonumnentus rekcona BZ1 (SEQ ID NO:2) wu
nojunentun rekcoHa BZ28 (SEQ ID NO:5S). AneHOBHpPYCHbIE BEKTOPHI MOTYT, HalpuMep,
npeaycmarpusath nonunentusn ¢udper BZ1 (SEQ ID NO:4) wnn nonunentun ¢udper BZ28
(SEQ ID NO:3). B HEKOTOpBIX BapuaHTax OCYLIECTBJIEHUS aJl€HOBUPYCHBIN BEKTOP COAEPKUT

HYKJICMHOBYKO KHCJIOTY, KOAHPYIOINYIO TIOJUIICIITUA T€KCOHA, TAC TMOJUICTITUL TCKCOHA
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COIEPKUT AMUHOKHCIOTHYIO TIOCJI€OBATENIbHOCTh, BBIOPAHHYIO U3 IIOCJIEAOBATENBHOCTEH
nonunentraa rekcona BZ1 (SEQ ID NO:2) nnu nonunentuaa rekcona BZ28 (SEQ ID NO:5); u
HYKJIEUHOBYIO KHUCJIOTY, KOTUPYIOLTYIO nonunenTtun Guodpsl, rae nmoumnentun Gudpbl COOSPHKUT
AMHHOKHUCJIOTHYIO TOCJIEOBATENIbHOCTb, BHIOPAHHYIO U3 IOCJENOBATEIBbHOCTEHN MONUIIENTHAA
¢ubper BZ1 (SEQ ID NO:4) unu nonunentuaa ¢udpst BZ28 (SEQ ID NO:3). AneHoBupycHbIe
BEKTOPbl MOTYT, HalIpuMmep, COAep:KaTb IO MEHbLIEH Mepe OAWH TPaHCIeH W
HIOCJIEIOBATENIbHOCTh HYKJIEMHOBOH KHCJIOTBHI, KOIUPYIOLIYIO MOJMIIENTHUA TeKCOHAa W/WIN
nojunenTux (GuOpPH, TPU 3STOM TMOJMIENTHI TEKCOHAa MPEeayCMAaTPUBAET PACKpPBIThIE B
HACTOSIIEM HW300pPETeHUU TMOJIUIENTHBL, OXBAaThIBAIOIIME THIepBapuadeabHble O00NIACTH
reKCoHa, a mojunentHy (GuOpbl NMpeayCMAaTPUBAEeT ONMHCAHHBIE B HACTOSINEM H300pPETeHUH
NOJIUTENTH Bl (PUOPHL.

Kak mpaBmiio, aieHOBHPYCHBIA BEKTOP IO HACTOSALIEMY H300PETEHHIO CONEPXKUT BECh
IE€HOM pPEKOMOWHAHTHOTO aJCHOBHPYCA, HANpUMep, B IUIA3MHUIAHOM, KOCMHIHOM  FUIH
0aKyJOBUPYCHOM BEKTOpe. MOJIEKYJIbl HYKJIEHHOBOH KHUCIOTBHI MO HACTOSILIEMY H300PETEHHIO
moryT ObITh nipeactaniensl B Bune PHK unu B Bune THK, mony4eHHBIX myTeM KIOHHUPOBAHHUS
WIA W3TOTOBIEHHbIX cuHTeTHdeckuM mnyteM. JIHK wmoxer ObITh JOBYXHUTEBOH WM
OIIHOHUTEBOU.

Crienmanuct B OaHHOH OONACTH TEXHUKH TOHMET, YTO 3JIEMEHTHI, IMOJy4YeHHbIE W3
HECKOJIbKUX CEPOTHUIIOB, MOXXHO OOBEIMHUTH B OAHOM aJ€HOBHPYCHOM BEKTOpE, HAIPHMED, Ha
OCHOBE a/IEHOBHpYyCa desioBeka WM 00e3bstH. TakuM o0pa3oM MOKHO IOJYYUTh XHMEPHBIH
aJICHOBUPYCHBIH BEKTOpP, B KOTOPOM COYETATCA TpeOyeMmble CBOWCTBA OT Pa3JIMYHbIX
ceporunoB. Takum o00pa3oM, B HEKOTOPBIX BapHAHTaX OCYLIECTBJICHUS XHMEPHBIH
aZICHOBUPYCHBIH BEKTOP IO HACTOALIEMYy H300pPETEHHI0 MOXET COuYeTaTbh OTCYTCTBHE
NPECYIIEeCTBYIOIIEr0 HMMYHHUTETa K IMOJUIENTHAHBIM IOCIEAOBATEIbHOCTSIM IeKCOHA W/WIN
¢ubpsr aneHoBupyca 00e3bsiH C BBICOKMM YPOBHEM IOCTaBKM AHTHI'€HA W INPE3EHTUPYIOIIEH
CIOCOOHOCTH CYINECTBYIOIINX aJ€HOBUPYCHBIX BEKTOPOB, Takux kak rAd4, rAdS, rAd26 wm
rAd3s.

[IpeumyiiecTBa aJeHOBUPYCHBIX BEKTOPOB IpU MPUMEHEHWH B KadeCTBE BaKLUH
BKJIFOYAIOT JIETKOCTh MCIIOJIb30BAHUS, XOPOILIYI0 TEXHOJOTHYHOCTh MPOU3BOJACTBA B IIUPOKOM
MacimTade M MPEeBOCXOIAHBIE MOKA3aTeNn O€30MacHOCTH, OCHOBAHHbBIE HA MHOTOJIETHEM OIIBITE
UCCIIEIOBAaHNN, pa3paOOTKH, MPOM3BOACTBA M KJIMHUYECKUX HCTIBITAHUNA C MHOTOYHCIEHHBIMH
aJICHOBHPYCHBIMH BEKTOPAaMH, O KOTOPBIX COOOINAJOCh. AJEHOBUPYCHBbIE BEKTOPBI, KOTOPBIE
NPUMEHSIOT B Ka4eCTBE BAKIMH, KaK MPABUIIO, 0OECIEUYNBAIOT XOPOLINA MMMYHHBIH OTBET Ha
OeNoK, KOOUPYEMbIi TPAHCTEHOM, B TOM YHCJIE KJIETOYHBIH UMMYHHBIA OTBET. AZICHOBUPYCHBIH
BEKTOP B COOTBETCTBHH C HACTOSALINM H300pPETEHHEM MOXKET ObITh OCHOBaH Ha JIFOOOM THIIe
aZIecHOBHpPYCA U B HEKOTOPBIX BapHAaHTax OCYLIECTBJIEHHUS OCHOBAH Ha aJ€HOBHUPYCE YEJIOBEKA,
KOTOPBII MOKET MPUHAIEKATD K JI000H rpymme wim modoMy cepotuny. B npennouturensHbIx
BapUAHTaX OCYILIECTBIEHUsS PEKOMOMHAHTHBIN aleHOBUPYC OCHOBAH Ha aJ€HOBHPYCE YEJIOBEKA
u3 rpynnsl A, B, C, D, E, F unu G. B npyrux npeanouTUTEeNbHbIX BAPUAHTAX OCYLIECTBJICHUS

pPEKOMOMHAHTHBIN aZIeHOBUPYC OCHOBAaH Ha aJieHOBUpYyCe desoBeka ceporumna 5, 11, 26, 34, 35,



13

48, 49 wmm 50. B npyrux BapHaHTax OCYLIECTBIEHMS OH IPEICTABISET COOOW ameHOBUPYC
00e3bsiH, TaKOM KaK aJeHOBHPYC INUMIIAH3€ WIM TOPHJUIBL, KOTOPBIM MOXET NMpPUHAIJIEKATh
mobomy ceporuny. B HEKOTOpBIX BapuaHTax OCYIIECTBJICHUS NaHHBIH pPEKOMOMHAHTHBIN
aZJl€HOBUPYC OCHOBAH Ha aJeHOBHUpyce mmumnanse tuna 1, 3, 7, 8, 21, 22, 23, 24, 25, 26, 27.1,
28.1, 29, 30, 31.1, 32, 33, 34, 35.1, 36, 37.2, 39, 40.1, 41.1, 42.1, 43, 44, 45, 46, 48, 49, 50, 67
i SA7P.

B Gonee npennoyYTUTENTHHOM BapHUaHTE OCYLIECTBJICHUS] BEKTOP Ha OCHOBE a/IeHOBUpYCA
HIMMITAH3€ U3 BTOPOM Kommo3uumu mpenctaisier coboii ChAdV3. PexomMOWHaHTHBIM
anenosupyc mummnan3e ceporuna 3 (ChAd3 wnu cAd3) mpencraensier coOoii aneHOBHPYC
noarpynmnel C co CBOMCTBaMU, CXOIHBIMH CO CBOHCTBAMHU aJCHOBHPYCA YEJIOBEKa CEpoTHIa 5
(AdS). B uccrnenoBaHusIX Ha JIOJSX, B KOTOPBIX OLIEHUBAINA KaHAHMIATHBIE BAKIMHBI K BHPYCY
rematuta C (HCV), 6bu10 mokazano, uro ChAd3 sBnsiercss 6e30macHbIM U MMMYHOTE€HHBIM
(Barnes E, et al. 2012 Science translational medicine 4: 115ral). Coo01manoce, 4TO BaKIIHBI Ha
ocHoBe ChAd3 Obutm crocOOHBI MHAYLMPOBATh MMMYHHBIH OTBET, CPABHUMBIN C BaKI[MHOH,
npeaycMaTpuBarolieil BekTop Ha ocHoBe AdS uenoseka. Cm., Hampumep, Peruzzi D, et al. 2009
Vaccine 27: 1293-300 u Quinn KM, et al. 2013 J Immunol 190: 2720-35; WO 2005/071093;
WO02011/0130627 u . x.

AZIEHOBHPYCHBIE BEKTOPBI, CIIOCOOBI X KOHCTPYHPOBAHUS U CIIOCOOBI UX Pa3MHOKEHUS
XOPOLIO U3BECTHBI U3 YPOBHS TEXHUKH U OMKCaHbl, HarpuMmep, B nateHTax CIIIA NeNe 5559099,
5837511, 5846782, 5851806, 5994106, 5994128, 5965541, 5981225, 6040174, 6020191 wu
6113913 u Thomas Shenk, "Adenoviridae and their Replication", M. S. Horwitz,
"Adenoviruses", rmasel 67 u 68 coorBercTBeHHO B Virology, B. N. Fields et al., eds., 3d ed.,
Raven Press, Ltd., New York (1996), a Takxe aApyrux UCTOUHUKAX, YIIOMSHYTBIX B HACTOSIIEM
n3o0perennn. Kak mpaBmiio, KOHCTPYHPOBAHHE aJAE€HOBHUPYCHBIX BEKTOPOB IMpPEAYyCMATPUBAET
UCIIOJIb30BAHUE CTAHJAPTHBIX MOJIEKYJISIPHO-OMOJIOTMYECKUX METOAMK, TAKUX KaK OIMHCAHHBIE,
Harpumep, B Sambrook et al., Molecular Cloning, a Laboratory Manual, 2d ed., Cold Spring
Harbor Press, Cold Spring Harbor, N.Y. (1989), Watson et al., Recombinant DNA, 2d ed.,
Scientific American Books (1992) u Ausubel et al., Current Protocols in Molecular Biology,
Wiley Interscience Publishers, NY (1995), a Taxke APYrHuxX HCTOYHUKAX, YINOMSHYTBIX B
HACTOSIIIEM H300pETeHUH.

B HeKoTOpBIX BapHaHTax OCYIIECTBIICHHs AICHOBUPYCHBIH BEKTOpP MpPEAyCMAaTpPUBAET
nenerro E1 w/mmm neneumto E3. lenenms E1 wim E3 moxkeT, Hanpumep, npenycMaTpUBaTh
MOJIHYIKO JEJELUI0 T'eHa WIM YaCTHUYHYK JeJeLU0, 4TO Jernaer npoaykT reHa El wmm E3
¢yHkunoHampHO nedekTHbIM. Takum 00pa3oM, B HEKOTOPBIX BAapHAHTAX OCYIIECTBIICHHUS
aZieHOBHPYC siBisieTCSl  Ne(pEeKTHbIM IO pEeIUIMKALUH, HampuMmep, IOTOMYy YTO OH
npenycMarpuBaer aenenuro B ydactke El remoma. Kak HM3BECTHO crneLMaiuCTy, B Clydae
JENEeHi CYIECTBEHHO BAXKHBIX YUACTKOB B F€HOME a/IeHOBHPYCa (PYHKIIMOHAIBHBIE JIEMEHTHI,
KOAMpYeMble S3TUMH Yy4YacTKaMH, JOJDKHBI OBITh oOecreueHbl B TPAHC-MOJOXKEHHH,
NPEATIOYTUTENBHO KIETKONH-TIPOIYLIEHTOM, T. €. €ClH 4acTu wiu uenble ydactku El, E2 n/unn

E4 YAAJCHbI M3 aACHOBUPYCA, TO OHU OOJDKHBI TIPUCYTCTBOBATH B KIICTKC-IIPOAYLICHTC,



14

Harmpumep, ObITh BCTPOCHHBIMH B €€ TI'€HOM WJIM HaXOAWTbCS B BHIE TaK HAa3bIBAEMOTO
BCIIOMOTaTeJIbHOTO aICHOBUPYCA WM BCIIOMOTATENbHBIX MIa3MUf. AJEHOBUPYC TaKKe MOXET
npeaycMaTpuBaTh JENeLut0 B ydacTke E3, KOTOpbIli He sBJETCS CYIIECTBEHHBIM MJIs
peIUIMKalluY, U, CJIEOBATEIbHO, TaKyl AENELUI0 He clenyeT KOMIeHcupoBaTb. OnHy WM
Heckonpko obmacredt E1, E2, E3 u E4 Taxke MOXXHO MHAKTUBHPOBATH APYTHMMH CHOCOOAMHU,
TAaKUMH KaK BCTaBKa MPEICTABIIIOLIEr0 HHTEpPeC TpaHCreHa (OOBIMHO CBS3aHHOTO C
IIPOMOTOPOM) B TIOAJIEIKAIME HHAKTUBALIMN O0JIaCTH.

Krnetka-npoayueHt (Takke WHOrZA Ha3blBaeMasi B YPOBHE TEXHUKHM W B HACTOSIIEM
u300peTeHNH KakK ‘Makyroolmas KieTka' WM ‘JOMOJHSIOIAs KJEeTKa'), KOTOPYI) MOXKHO
UCTIOJIB30BATh, MOXKET MPEACTABISATh COOO0H JEOOYI0 KJIETKY-NPOAYLEHT, B KOTOPOH TpedyembIit
aJICHOBHPYC MOXeT OBITh pasMHOXKEH. Hanpumep, pasMHOXKEHHE BEKTOPOB HAa OCHOBE
PEKOMOMHAHTHOTO aJE€HOBUpPYCA MPOBOIAT B KJIETKAX-MPOAYLEHTAX, KOTOPble KOMIEHCUPYIOT
nedexTsl B aneHoBHpyce. IIpeanoyYTHTENbHO Takue KIETKU-TIPOAYLIEHTBI COIAEp’KaT B CBOEM
reHOMe [0 MEHbIIeH Mepe mocjenoBaTeNibHOCTh El1 ameHoBupyca, W TakuM 00pa3oM OHH
CrOCOOHBI K KOMIIEHCHPOBAHUIO Je(EKTOB PEKOMOMHAHTHBIX aIeHOBHPYCOB C JeJNielueil B
yuactke E1. MokHO ncnonp3oBath 00y El-10MONHAOMYIO KIETKY-TPOAYIEHT, TAKYI0 KaK
KJIETKH CETYaTKU IJla3a 4esOBeKa, MMMOPTAIU3UpOBaHHble ¢ ucrnojb3oBaHuemM El, Hampumep
kiaetkn 911 wmmm PER.C6 (cm. marenr CHIA Ne 5994128), El-tpancdopmupoBaHHBIE
amanormThl (cM. mateHtr EP Ne 1230354), El-tpanchopmupoBansblie kietku AS549 (cm,
Hanpumep, WO 98/39411, marent CHIA Ne 5891690), GH329:HeLa (Gao et al., 2000, Hum
Gene Ther 11: 213-19), 293 u T. n. B HEKOTOpPBIX BapuUaHTaX OCYILIECTBICHHS KIETKAMH-
MpoAyLeHTaMu sBJs0TCs, Hanpumep, kiaetku HEK293, unu knerku PER.C6, wnu knerku 911,
wm knetkn [T293SF u 1. n. IlpogyuupoBaHue afeHOBUPYCHBIX BEKTOPOB B KJIETKaX-
nponyuenTax onucano B (Kovesdi et al., 2010, Viruses 2: 1681-703).

B HEKOTOpBIX BapHaHTaxX OCYIIECTBIEHUS a€HOBUPYCHbIH BEKTOP MPEACTABISIET COOOM
XHUMEPHBII aJICHOBUPYCHBIN BEKTOP, COAEPKAIMNUN OHY WJIM HECKOJIBKO MOCIEA0BATENIbHOCTEN
HYKJIEMHOBOM KHCJIOTHI a[leHOBHpYyca uenoBeka. HykiienHOBBIE KHCIIOTHI aIeHOBUPYCA YeJIOBEKa
MOTYT, Hampumep, ObITh BbIOpaHbBl W3 aneHoBupyca-4 uesjoBeka (Ad-4), angeHoBupyca-S
yenoseka (Ad-5), aneHoBupyca-26 yenoseka (Ad-26) uiau aneHoBupyca-35 yenoseka (Ad-35). B
HEKOTOPBIX BApHAHTAaX OCyLIeCTBIECHUs NepekTHbIH no E1 aneHOBUPYCHBIN BEKTOpP CONEPIKUT
KOAMPYIOIYIO MocyienoBarebHocTh E4-0rf6 u3 ageHoBupyca AdS denoseka. 910 obecrneynBaeT
BO3MO)KHOCTb Pa3MHOXEHMsI TAKUX aJ€HOBUPYCOB B XOPOILIO U3BECTHBIX JOMONHSAIOLINX JTHHUAX
KJIETOK, KOTOpbIe 3KcmpeccupyroT redsl E1 m3 AdS, Takux kak, Hanpumep, KieTku 293 wim
knetkn PER.C6 (cm., Hampumep, Fallaux et al., 1998, Hum Gene Ther 9: 1909-17, Havenga et
al., 2006, J Gen Virol 87: 2135-43; WO 03/104467, BkIItOYeHHBIE B TaHHBII JOKYMEHT BO BCE
CBOEH MOJHOTE MOCPEICTBOM CChUIKH).

B HEKOTOpBIX BapHaHTax OCYILECTBJEHUS aJleHOBUPYCHBIH BEKTOP COAEPKUT TPAHCIEH.
"TpaHcreH" OTHOCHUTCS K T€TE€POJIOTHYHOIN HYKJIEMHOBOH KHCJIOTE, KOTOPask MPEACTABISIET COOOH
HYKJIEMHOBYIO KUCJIOTY, KOTOpas B HOPME OTCYTCTBY€T B BEKTOpE, U COIJIACHO HACTOALIEMY

1/1306peTeH1/1}0 TPAHCI'CH MOXET KOAUPOBATH AHTUTeHHBIN NPOAYKT reHa Ujin AHTUTE€HHBIN 66.]'[01(,



15

KOTOPBII BBI3BIBAET UMMYHHBIH OTBET y CyObekTa. Hampumep, TpaHCreH MOXHO BBOAWTH B
BEKTOP TOCPEACTBOM CTaHAAPTHBIX METOIUK MOJEKYJsIpHOW Ouonoruu. TpaHCreH MOXKHO,
Harpumep, KJIOHUPOBATh B AeneTupoBaHHble 00nacTi E1 nm E3 aneHoBHpycHOro BeKTOpa MM
B obmacte Mexay obnacteto E4 u rITR. TpancreH oOblMHO (YHKUMOHAIBHO CBSA3aH C
NIOCJIEIOBATENbHOCTSMY, KOHTPOJHUPYIOLUMH 3KCIPECCHI0. B mpennoyTuTenbHbIX BapHaHTax
OCYIIECTBJICHHsI TPAHCT€H BCTABJIEH B CAlT BCTABKU TPAHCIEHA.

IIpy HEOOXOAMMOCTH TOCIENOBATENIBHOCTh HYKJIEHHOBOH KHCIOTBI, KOAHPYIOINAs
reKCOH Wi (uOPy B COOTBETCTBHH C BAPHAHTAMH OCYLIECTBJICHHS HACTOSLIETO M300pETeHus,
W/WIM TPAHCTEeH, MOXHO MOABEPraTh ONTHMHU3ALUH B OTHOIIEHHH KOIOHOB JUIsi OOecreueHws
HaJJIeXKAIEed SKCIPECCHUu y MmoaBepraeMoro oOpaboTke Xo3siMHA (HAMPUMED, Y YeJOBEKa).
OntuMu3anusi KOJOHOB MPEACTABISIET COOOM TEXHOJOTHIO, LIMPOKO NMPUMEHSEMYIO B JaHHOM
00J1aCTH TEXHUKH.

TpaHcreH MOXET HAaXOAWTHCS TIOA KOHTPOJIEM MPOUCXOMAIIEr0 U3 aJeHOBHUpYyCa
npomoTtopa (T. €. ObITh (PYHKLUHMOHAJIBHO CBsI3aH C HUM) (HampuMmep, TJABHOTO MO3JIHETO
POMOTOpPA) MIJIM MOJKET HaXOIUTBCS MO KOHTPOJIEM IeTe€pPOIOrHYHOro nmpomotopa. Ilpumepst
MOAXOMASIIINX TETEPOJOTHYHBIX MPOMOTOPOB BKMOYarOT nmpomorop CMV u mpomotop RSV,
IIpoMOTOp TPEANOUTUTENBHO PACIOJOKEH BBILIE MPEICTABISIOLIEr0O WHTEPEC I'eHa B Kaccere
JKCIIPECCUH.

B mpeamodTuTeNpHBIX BapUaHTAaX OCYINECTBJICHUS AJACHOBUPYCHBI BEKTOP COHAEPIKHUT
nocyenoBaTeaIbHOCTh HyKJIenHOBOM KUCIOThI SEQ ID NO:9 unu SEQ ID NO:10.

HMMVHOFeHHbIe KOMIIO3UIINH

NMMyHOreHHBIE KOMIIO3ULMHM TPENCTABIAIOT COOOM KOMIIO3HMLIMH, COAEpIKaIlne
UMMYyHOJIOTHYeCKH 3((EKTHBHOE KOJIMYECTBO OYMIIEHHbIX WM YaCTHYHO OYHIIEHHBIX
BEKTOPOB HAa OCHOBE aJCHOBUpPYCa 4eNoBeKa WM 00e3bsiHbl (HampuUMep, TOPHILIbI) IS
NPUMEHEHHs] B HACTOSAIIEM H300peTeHuH. YKa3aHHbIE KOMIIO3HLIUH MOKHO COCTaBJISITH B BUJIE
BAKLMHBI (TaKKe HAa3bIBAEMOH B HACTOSIEM H300peTeHHH "MMMYHOT€HHOH KOMMo3uuuei'")
COTJIACHO CrocobaM, XOpOLIO HM3BECTHBIM M3 YPOBHA TEXHUKH. Takve KOMITO3UIMH MOTYT
BKJIFOYATh aJbIOBAHTHI IJIs1 YCWJIEHHs HMMMYHHBIX peakuuil. OnTUMaibHblE TOJNU KaKIOrO
KOMIIOHEHTa B COCTaB€ MOXXHO ONPENEeNUTh C IOMOLIbI0 METOJUK, XOPOLIO H3BECTHBIX
CTHEeLMAIMCTaM B JAHHOM 00JIACTH B CBETE HACTOSIIETO PACKPBITHS.

NMMyHOreHHble KOMIIO3MLIMM B COOTBETCTBUM C BapUaHTaMU  OCYLIECTBJICHUS
HACTOSIIIEro M300pPETEeHUs] MOXKHO IOJIy4aTh C MOMOIIBI M3BECTHBIX CIELHUAINCTAM B JAaHHOW
00JlacTH TEXHUKH CHocOOOB, TPUHMMAs BO BHHMAaHUE HacTosmlee packpbithe. JKumkue
(apMareBTHUECKHE KOMITO3UIMM OOBIYHO COAEpKAT JKUIKHHA HOCHTENb, TaKOW Kak BOJa,
Ba3€JIMH, Macja >XUBOTHOIO HWJIM PACTUTENBHOIO MPOUCXOXKAEHUS, MHHEPAJIbHOE Macjo WU
CHHTETHYECKOE Macio. MoryT ObITh BKIIFOUEHBI (PH3HOJIOrHMUYECKHI COJNEBOI pacTBOpP, pacTBOP
JEKCTPO3bl UM JPYTrOro caxapuja WU IJIMKOJHU, TAKHE KaK 3THJIEHIJINKOb, IPONUJIEHIJIUKOb
VI TTOJIUATUIIEHIJIUKOJIb.

NMMyHOreHHBIE KOMITO3ULMM, MpPUMEHseMble B HACTOSAIIEM W300pETeHUH, MOTYT

COACPKAThb AABOBAHTBIL. AJI’bIOBaHTbI, noaxoaamue ajis1 COBMECTHOI'O BBEACHUA B COOTBETCTBUH
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C HACTOALIMM H300peTeHHEeM, [OJDKHBI OBbITh MOTEHIUAIPHO O€30MacHBIMH, XOPOLIO
NepeHOCUMBbIMU U 3¢ dekTuBHbIMU 1Jis JroAer, Bkmouas QS-21, Detox-PC, MPL-SE, MoGM-
CSF, TiterMax-G, CRL- 1005, GERBU, TERamide, PSC97B, Adjumer, PG-026, GSK-I, ASO1,
ASO03, AS04, AS15, GeMAF, B-anerun, MPC-026, Adjuvax, CpG ODN, GeradekTuH, KBacIbl
u MF59.

K npyrum agbproBaHTaMm, KOTOPbIE MOXKHO BBOAUTH, OTHOCATCS JIEKTUHBI, (PaKTOPBI POCTA,
LUTOKMHBI ¥ JUMQOKHHBI, Takue Kak  anbda-uHTeppepoH, ramMmMa-uHTepQepoH,
TpomboruTapHsiii pakrop pocta (PDGF), rpanyouuTapHbIii KOJTOHUECTUMYJIUPYIOIINUN (PaKTOP
(gCSF), rpanynouuTapHO-MakpodaraibHblii  KoJoHUecTUMyaupyomuii - pakrop (gMCSF),
¢akxrop Hekposa onyxoau (TNF), smunepmanbhbiii daktop pocra (EGF), IL-1, 1L-2, IL-4, IL-6,
IL-8, IL-10 u IL-12 unu xogupyrouye ux HyKJI€UHOBbIE KUCIOTHI.

KoMno3nuuu 1o HactosiimeMy H300pETeHHI0 MOTYT COAepKaTh (papMareBTUYECKH
npreMJIeMble BCIIOMOTATENIbHOE BEINEeCTBO, HOCUTENb, Oydep, cTabuiamsaTop WM Ipyrue
MaTepHalibl, XOPOIIO U3BECTHBIE CIENAIICTAM B TaHHOW 0OJIACTH TEXHUKH. Takue MaTepHalbl
IOJUKHBI OBITh HETOKCHYHBIMH U HE JOJDKHBI TNPENsITCTBOBATh 3(P(PEKTHBHOCTH aKTUBHOTO
uHrpenuenta. KoHKpeTHas mpupoja HOCUTENS WJIM JAPYroro Marepuana MOXKET 3aBHCETb OT
NYTH BBEIEHUS, HAIPUMED, BHYTPUMBIIIEYHOTO, MTOIKOKHOTO, NEPOPATBHOTO, BHYTPUBEHHOTO,
KO)KHOTO,  BHYTPHUCIHM3HCTOrO  (Hampumep, B  KHUINEYHHKE), HMHTPAHA3aJbHOTO WM
BHYTPUOPIOIINHHOTO My TEH.

Cnocob WHAVKIHWHW 3aIMUTHOI'O MMMVYHHTETA

Jpyroit oOwmii acmekT HACTOSIIero H300PETeHHs] OTHOCUTCS K CIOCO0y HHIYKIUU
UMMYHHOTO OTBE€Ta Yy Hy)KAamomerocss B 3ToM cyOwekta. CrocoObl MOTryT, Hampumep,
npeaycMaTpuBaTh BBEAEHUE CYOBEKTY BaKLMHBI, COAEpKalled OMUCAHHBIM B HACTOSIIEM
u300peTeHNH aqeHOBUPYCHBI BEKTOp M (DapMaLEeBTHUECKH TNPUEMIIEMbIH  HOCHUTEb.
Hacrosimum u3o0pereHneM Tak»Ke MpeayCMOTPEHbl CIOCOObl MOJdydeHus: BakUUHBL CrocoObI
MPeayCMaTPUBAIOT OOBbEIMHEHHE OIMUCAHHOIO B HACTOSIIEM M300pETEHHH aJIeHOBUPYCHOTO
BEKTOpa ¢ (papMaLleBTUYECKH TTPUEMJIEMbIM HOCUTEJIEM.

B cnocobax mo HacTosiimeMy H300pPETEeHHIO B KaueCTBE BAKIIMHBI MOKHO HCIOJb30BaTh
JFOOYI0 W3 WMMYHOTE€HHBIX KOMIIO3HMIIMM B COOTBETCTBUM C BapHAHTAMU OCYINECTBJICHHUSI
HACTOSIIEr0 N300peTeHu s, BKITIOUasi 0e3 OrpaHUYeHUsI ONMCAHHBIE B HACTOSIIIIEM U300pETEHUH.

BBeneHre WMMYHOT€HHBIX KOMITO3ULIMI/BAKIIMH, CONEPKAIINX BEKTOPBI, OOBIMHO
OCYIIECTBJISIIOT BHYTPUMBIIIEYHO WM TOAKOKHO. TeM He MeHee, Takke MOTyT OBbITh
NPEeIyCMOTPEHbl  Apyrue CrocoObl BBENEHWs, TaKhue KaK BHYTPUBEHHBIN, KOXKHBIN,
BHYTPUKO)XHBIM WJIM HA3aJbHBII W T. 1. BHyTpuUMbIIEYHOE BBEACHHE WMMYHOTE€HHBIX
KOMITO3ULIMM MOKHO OCYIIECTBJISITh C TOMOLIBIO HIJIbI  JJIs  WHBEKUUH CYCIEH3UH
aJICHOBUPYCHOTO  BEKTOpa.  AJIbTEPHATHUBOW  SIBJISIETCS  MPUMEHEHHe  Oe3bIrOJIbHOTO
WHBEKIMOHHOTO YCTPOMCTBA IJIsi BBEACHUS KOMITO3UIMHU (C HCIOJIB30BAaHUEM, HAIPHUMED,
Biojector' ™) umu MHOGUIN3MPOBAHHOTO MOPOLIKA, CONEPIKALIETO BAKIIHHY.

B ciyyae BHyTPUBEHHOM, KOKHOM WJIM MOAKOKHON UHBEKLIMU WU UHBEKIIMU B YYaCTOK

nopakeHust BeKTOp Oynaer mpeacraBiieH B (opMe MapeHTepaIbHO MPUEMIIEMOTO BOIXHOTO



17

pacTBOpa, KOTOPBIH SIBISETCS] alUPOT€HHbIM U XapaKTepU3yeTcs MOAXOASAIMM 3HaueHueM pH,
M30TOHUYHOCTBIO M CTa0MIbHOCTRIO. CrienuanucTsl B JaHHOM 00JAacTH TEXHUKU BIIOJHE
CTIIOCOOHBI MOJIYYHUTh MOAXOASAIINE PACTBOPHI C MPUMEHEHNEM, HAaIPUMeEp, H30TOHHUYECKUX CPe-
HOCHUTEJIEH, TaKMX KakK pacTBOP XJOpUAA HAaTpus IJIsl MHbEKUUMN, pacTBop PuHrepa ms
UHBEKINH, pacTBOp PuHrepa ¢ makratom i uHbekuuid. [Ipy HEOOXOAMMOCTH MOKHO
BKJIIOYAaTh KOHCEPBAHTHI, CTAOMIN3aTOpPBI, Oy(epbl, aHTUOKCUIAHTHI W/HIH Apyrue NOOaBKH.
Takske MOKHO MCIIOJIb30BAaTh COCTAB C 3aMeIJICHHBIM BBICBOOOKAECHUEM.

Kak nmpaBuiio, BBeieHrne OyneT npeaHa3sHavYeHo it MPO(GUIAKTHKY C LENbIO BhIPaOOTKH
UMMYHHOTO OTB€Ta K MpPEICTABISIOIIEMY WHTEpEC aHTUreHy (Hampumep, OakTepHalbHOTro,
BUPYCHOTO, Mapa3UTAPHOrO W/WIM TPUOKOBOTO MATOreHa) N0 WHQUIUPOBAHUS WM PAa3BUTHS
cumntoMoB. K 3a00eBaHUsIM M HapyIIEHUsIM, KOTOPbIE MOXKHO JICUUTh HIIM TPEAYNPEKIaTh B
COOTBETCTBHH C HACTOSIIIUM H300PETEHHEM, OTHOCATCS TAKOBbIC, NMPU KOTOPBIX UMMYHHBIH
OTBET MOKET WrpaTh 3allUTHYK WJIH TepaneBTUYeCKyl0 poib. B apyrux BapuaHTax
OCYIIECTBJIEHUS]  aJ€HOBUPYCHbIE  BEKTOPbl MOXHO BBOAWTH JUId  ITOCTKOHTAKTHOM
NPOPHIAKTHKH.

NMMyHOreHHbIe KOMITO3ULIMU, COAepIKalllle BEKTOPbl HA OCHOBE a/ICHOBHPYCa YeJloBeKa
win 00e3bsiHbl (HampuMep, TOPWJUIbI), BBOAAT CYOBEKTY, BBI3bIBASI WMMYHHBIH OTBET Ha
NPEACTABISIIOIUN WHTEpeC aHTHreH y cyObekra. KonmndecTBO KOMMO3HMIINH, AOCTATOYHOE IS
UHAYKLIUU  BBIABISEMOrO MMMYHHOIO OTBETa, ONPEAENAOT KaK 'MMMYHOJOTHYECKH
s¢pdextuBHyro nmo3y" wminum  "s>ddexTHBHOE KOMUUECTBO" KOMMO3WIMH. HMMyHOTEHHBIE
KOMITO3UIIMH TI0 HACTOSINEMY HM300pETEeHHMI0O MOTYT HHAYLUPOBATh KaK I'YMOPAJbHBIM, Tak U
KJIETOYHbII MMMYyHHBIH OTBET. B THUNHMYHOM BapuaHTe€ OCYLIECTBJIECHHS] UMMYHHBIA OTBET
HpenCcTaBisieT cOOO0H 3aIUTHBI UMMYHHBIH OTBET.

DakTU4ECKOe BBOAUMOE KOJINYECTBO, a4 TAK)KE 4aCTOTa U MPOAOLKUTEIbHOCTh BBEICHUS
OynyT 3aBHCETb OT NPHUPOABI U TSDKECTH MOIUIEXKAINero Je4eHuro sBieHus. HasHauenue
JIeUEHUs, HalpuMep, MPUHATHE PEIIeHUN OTHOCUTEIbHO MO3UPOBKHU M T. 1., HAXOAWUTCS B
npeznenax chepbl OTBETCTBEHHOCTH Bpaveil OOLIel MPaKTUKU U IPYTUX Bpadyel WU BeTepuHapa
B Cllydyae BETEPUHAPHONW NPAaKTUKU, U MPHU 3TOM, KakK IPaBHJIO, YUUTHIBAIOTCS TMOIJIEKallee
JICYSHHIO HApYIIEHUE, COCTOSIHUE OTAEIBbHOIO NMAIMEeHTAa, YYaCTOK JOCTaBKH, CrIOCcO0 BBEICHUS U
apyrue (akTopbl, W3BECTHBbIE MPAKTUKYIOIIMM BpadaM. lIpuMepbl METOOUK M TMPOTOKOJIOB,
YIOMHHAEMBIX BbIIIEe, MOKHO HaliTH B Remington's Pharmaceutical Sciences, 16th edition, Osol,
A. ed., 1980.

[Tocne monydeHus: aieHOBHPYCHBIX BEKTOPOB M HEOOS3aTENIbHOTO COCTABJICHUS TaKUX
YacTHUI] B BU/I€ KOMITO3ULIMHA BEKTOPBI MOJKHO BBOIWUTH WHAMBHUAYYMY, B YaCTHOCTH YEJIOBEKY
WIM JpyroMy Ipumary. BBeneHne MOXHO OCYLIECTBJIATH JIIOASM WM APYyromy
MJIEKOMIUTAIOLIEMY, HAIIPUMED, MBILIH, KPbICE, XOMSKY, MOPCKOIl CBUHKE, KPOJIUKY, OBLE, KO3€,
CBUHBE, JIOIIAIHN, KOPOBE, OCIy, MapThIIKe, coOake M Komke. J/locTaBka OTIMYHOMY OT
YeJIOBEKa MIICKOIUTAIOLIEMY HE 00S3aTeNIbHO MOJKET INMpeJHA3HAuaThCs U TepareBTUYECKON
LIeJIM, @ MOXET INpefHa3HavaTbCs U NPUMEHEHUs B pPaMKax JKCIIEPUMEHTa, HalpuMep, MpH

U3yUYCHUH MCXaHU3MOB UMMYHHbBIX OTBETOB HAa aICHOBUPYCHBIC BEKTOPHI.
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B omHOM WIIIOCTPaTHBHOM pEXHUME aJCHOBHPYCHBIH BEKTOP BBOAAT (Hampumep,
BHYTPUMBIIIEYHO) B 0ObeMe oT mnpuOmmsurensHo 100 mMkn go npubmmsurensHo 10w,
colepsKaleM KOHLIEHTPAUUU OT MNPHOJU3UTEILHO 10* no 10" BUPYCHBIX HYaCTHULY/MIL.
IIpenmouTuTenbHO afeHOBUPYCHBIN BekTOp BBOAAT B oObeme or 0,1 mo 2,0 mu. Hampumep,
aJICHOBHUPYCHBIM BEKTOp MOXHO BBOAWTH B oObeme 100 mxi, 500 mxn, 1 mun, 2 mu. bonee
NPEeNNOYTUTENIbHO, aJeHOBUPYCHBIN BekTOop BBOAAT B oObeme 0,5 mi. HeobGsi3arenbHo,
aJIeHOBUPYCHBIN BEKTOP MOXKHO BBOAUTH B KOHLIEHTPALUH IPUOIU3UTEITBHO 107 8. u./mmn, 10° B,
w./mi, 10° B, w/mi, 10" B, w/mi, 5%10' B, u/mn, 10" 8. u/mn wm 10" B, a./mn. Kax MIPaBUJIO,
aJICHOBUPYCHBIM BEKTOP BBOAST B KOJIMYECTBE OT MPHUOIU3UTENLHO 10° no PUOIM3UTENBHO 10"
BUPYCHBIX YacCTHI (B. 4.) CYyOBEKTY-UEJIOBEKY 32 OJHO BBeIEHHUE, O0Jee TUITUYHO B KOJINYECTBE
ot npubmusurensao 10" 1o npubusurensro 10' B, u.

ITocne HavadbHON BAaKIMHALMM MOKET WATH OyCTepHAas WMJIM BTOPUYHAS WHBEKLIUS
BAaKLUHBI/KOMIIO3ULIUY, COAEpXKAIel TOT K€ aJCHOBHPYCHBbIH BEKTOp, KOIHPYOLIHIA
NPEACTABISIIOIUNA WHTEPEC AHTHICH, WM BaKIMHbBI/KOMIIO3ULMH, COAEpIKallell apyroi
aJ€HOBUPYCHBIN BEKTOP, KOAUPYIOLIUHI TOT K€ NPEACTABISAIOIINN HHTEPEC aHTUTEH.

Komno3uuus MoeT, mpu HeoOXOAUMOCTH, OBbITh MpEACTaBIeHa B HAOOpE, YIIaKOBKE WU
7103aTOpe, KOTOPBbIII MOJKET COJEpKaThb OJHY MM HECKOJbKO CTaHIAPTHBIX JIEKapCTBEHHBIX
dopm, comepkamMx akTUBHBIA HHrpenueHT. HaOop, Hampumep, MOXET NpeayCcMaTpUBaTh
METAJUTNYECKYI0 (ONIBIYy WM TOJMMEPHYIO IUICHKY, Kak HarpuMmep OJucTepHas yIakoBKa.
Habop, ynakoBka miu 103aTOp MOTYT COIPOBOKAATHCS HHCTPYKLUSAMHE 110 BBEICHHIO.

KomMno3uuuu no HacTosmeMy H300peTeHHI0O MOXKHO BBOAUTH OTAEIBHO WIH B
KOMOWHALIMU € APYTMMHU CPEICTBAMH JIEUEHUs JTHUOO OAHOBPEMEHHO, JIMOO MOCIENOBATENBHO B
3aBUCUMOCTHU OT MOJJIEXKALIErO JIEYEHUIO COCTOSHMUSL.

BAPUAHTBI OCYHIECTBJIEHHUSA

HacrosimyM m3o0peTeHneM Tak)ke NPenyCMOTpPEHbl CIEeAYIOLINe HEeOrPaHUYHBAIOIIUE
BapHAHTbI OCYILI[ECTBIICHHUSI.

BapuanTt ocymectBienuss 1 mpencraBisieT coOOW TOCIENOBATENBHOCTh BbIAEIEHHOM
HYKJIEHHOBOM  KHUCJIOTBI, KOAUPYIOLIYIO TOJUIENTHJ TeKCOHAa, IpeayCMaTpUBAIOIIHi
NOJIMMENTH], OXBATBIBAIOIIMN THUIEpBapHaleNbHble 00JaCTH TEKCOHA, XapPaKTEPU3YHOIIHUNCS
aMHHOKHUCJIOTHOM nocienoBareabHOoCThI0O Tog SEQ ID NO:1.

BapuanT ocymecTBieHuss 2 mpenctaBisieT coOOW TOCIENOBATENbHOCTh BBIIEIEHHOM
HYKJIEHHOBOM KHUCJIOTHI IO BapHaHTy OCYIIECTBIEHUS |, NpU STOM TMOJUMENTH] TIeKCOHa
COAEPKUT AMHHOKHCIIOTHYIO MOCIIEN0BATENbHOCTD nonmnentuaa rekcona BZ1 (SEQ ID NO:2).

Bapuant 3 ocymecTBiaeHUs] MpeAcTaBisieT coOOW TOCIeNOBATEIBHOCTh BBIAEIEHHOM
HYKJIEHHOBOM KUCJIOTBI MO0 BApUAHTy OCYLIECTBJIEHUsA | WM 2, TONOJHUTEIBHO COAEPKaIIYIO
NOCJIEIOBATENbHOCTD HYKJIEMHOBOH KUCIIOTHI, KOTUPYIOLIYIO MONUNEeNTUA (GUOpHL.

BapuanTt ocymecTtBienus 4 mnpencraBisieT coOOW TOCIENOBATEIBHOCTh BBIACIEHHOM
HYKJIEMHOBOW KHCJIOTBI II0 BapUaHTy OCYLIECTBJICHHsS 3, NPU O3TOM mnonunentun (Guops
COIEPKUT AMHUHOKHCIOTHYIO TIOCJIE€OBATENIbHOCTh, BBIOPAHHYIO U3 IIOCJIEAOBATENbHOCTEMH
nojunentuna ¢uopst BZ1 (SEQ ID NO:4) unn nonunentuaa ¢pudper BZ28 (SEQ ID NO:3).
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BapuanT ocymecTBieHus 5 mpenctaBisieT coOOW TOCIENOBATEIBHOCTh BBIAECIEHHOM
HYKJIEMHOBOM KHCJIOTBI, KOTUPYIOIIYIO HOJHunenTtun (Gpuopsl, comepikaliuii aMUHOKHCIOTHYIO
nocienosarenbHOCTh nounentraa Guodpst BZ28 (SEQ ID NO:3).

Bapuant ocymectBieHust 6 mnpexncrtasiseT coOOH BEKTOp, CoAep Kaluil HyKJIEUHOBYIO
KHCJIOTY 1O JIFOOOMY M3 BapPUAHTOB OCYIIECTBIIECHUS 1-5.

BapuaHT ocymecTBieHust 7 npeacTaBisieT cOOOH BEKTOP MO BAPUAHTY OCYIIECTBIIEHUS O,
IPEeACTABISIIOINI COO0M aJeHOBHPYCHBII BEKTOP U OMOJHUTENBHO COMEPIKAIIMN 110 MEHbIIEeH
Mepe OJIUH TPAHCTEH.

Bapuant ocymectBiaenus 8 mpexncraBisieT co00il  peKOMOMHAHTHYHO — KJIETKY,
COZIEPIKAILIYIO BEKTOP MO BapUAHTY OCYLUECTBJICHUSA 6 Un 7.

Bapuant ocymectBieHuss 9 mnpeacraBisier co0ol  cnoco0 TOJMy4eHHUs! BEKTOpa,
BKJIFOUAIOLIHMH (a) BbIpAIMBAHUE PEKOMOMHAHTHOW KJIETKHM MO BapUAHTY OCYLIECTBICHHS 8 B
YCIIOBHAX, OOeCneunBarOmNX mNpoAyuupoBanne Bektopa, u (b) BblmeneHue BekTOpa U3
PEKOMOMHAHTHOW KJIETKH.

Bapuant ocymectBienus 10 mpenctaBiser co0OW HMMMYHOT€HHYE) KOMITO3HUIIHIO,
COJIEPIKALIYIO BEKTOP M0 BAPUAHTY OCYLECTBJICHUS 7.

BapuanT ocymectsnenus 11 npencrasisier coboii cnocod MHAYKLIUA KIMMYHHOTO OTBETA
y HY)XITAIOIIErocss B 3TOM CYyOBEKTa, BKIIIOYAIOIIMN BBEACHHE CYOBEKTY WMMYHOTE€HHOH
KOMITO3ULIMH 110 BApUAHTY OCyIlIecTBIeHus 10.

Bapuant ocymectBnenuss 12 mpencraBnsier coOOM  ame€HOBHUPYCHBIH — BEKTOP,
comepskamuii (a) mo MeHblneld mMepe oxauH TpaHCreH U (b) mocinenoBaTeNbHOCTh HYKJIEHHOBOU
KHCJIOTBI, KOAMPYIOLIYK)  MOJMIENTUJA TeKCOHa, MPeAyCMAaTPUBAOIIUNA  MOJUMIENTHUL,
OXBaTBIBAIOIINH TUnepBapradenbHble 001aCTH FeKCOHA, XapaKTEePU3YIOLIMICS aMUHOKHUCIOTHON
nocienosaTepbHOCThIO o SEQ ID NO: 1.

Bapuant ocymectsnenus 13 npeacrasiser coO0i afeHOBHPYCHBIH BEKTOP IO BAPHUAHTY
ocymiecTBiieHUs: 12, mnpu 3TOM TOJUNENTHJ TIEeKCOHAa COAEPKHUT aMUHOKHCIOTHYIO
NoCJIeI0BaTeIbHOCTD noJunentiaa rekcona BZ1 (SEQ ID NO:2).

Bapuant ocymectsienus 14 npencrasiser coOoil aleHOBHPYCHBINA BEKTOP 1O BAPHAHTY
ocywecTsiaeHus 12 unu 13, JOMOTHUTENBHO COAEPIKALIUM MOCIEN0BATENbHOCTh HYKJIEMHOBOU
KHCJIOTBI, KOAUPYIOLIYIO MOJUMENnTH I (UOpHL

Bapuant ocymectsienust 15 npencrasisier coO0i aeHOBUPYCHBIN BEKTOP MO BapUAHTY

ocymectBieHust 14, mpum 3TOM mojunentux  (GUOPbl  COAEPKUT  aAMHHOKHCIIOTHYIO

NOCJIEIOBATENbHOCTD, BBIOPAHHYIO M3 TocienoBarenbHocTel nmonmnentuaa ¢udper BZ1 (SEQ
ID NO:4) wm nonmunentuna ¢udpsr BZ28 (SEQ ID NO:3).

Bapuant ocymectBienust 16 mpencraensier coOOM  aneHOBHUPYCHBIH — BEKTOP,
comepskamuii (a) mo MeHbIneld mMepe oauH TpaHCreH U (b) mocienoBaTebHOCTh HYKJIEHHOBOU
KHUCJIOTBI,  KOAMPYIOIIYI  mosunentwy — GuOpb,  comepKalmuii  aMHHOKHCIIOTHYIO
nocienosarenbHOCTh noyunentraa Guodpsr BZ28 (SEQ ID NO:3).

Bapuant ocymectBnenuss 17 mpencraBnsieT coOOM  ame€HOBHUPYCHBIH — BEKTOP,

comepxauuil (a) mo MeHbIned Mmepe onuH TpaHcreH, (b) MOCIenOBaTENBbHOCTh HYKIEHHOBOM
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KUCJIOTBl,  KOOMPYIOLIYIO  MOJMIENTHA  TEeKCOHA,  COIEpXKAlMM  aMUHOKHMCIIOTHYIO
MOCJIEIOBATEIBHOCTD, BRIOPAHHYIO U3 MOC/eAoBaTeIbHOCTEH nojunentuaa rekcona BZ1 (SEQ
ID NO:2) umn nomumnentuaa rekcona BZ28 (SEQ ID NO:5);, u (¢) mocnenoBaTelbHOCTB
HYKJIEMHOBOW KHCJIOTBL, KOIUPYIOLIYIO Hojunentun (Gpuopsl, comepikauiuii aMUHOKHCIOTHYIO
MOCJIeIOBATEIbHOCTD, BHIOPAHHYIO M3 TOCienoBarenbHocTel nonunentuaa ¢udpst BZ1 (SEQ
ID NO:4) wnu nonunentuna Gudpst BZ28 (SEQ ID NO:3).

Bapuant ocymectsienust 18 mpeacrasnser co0ol aneHOBUPYCHBIN BEKTOp MO JHOOOMY
U3 BapUAHTOB OCyLIeCTBJEHUs 12-17, mpu 5TOM aA€HOBUPYCHBIN BEKTOpP IONOJHUTEIBHO
npeaycMarpusaet aenennto El.

BapuanT ocymecteinenus: 19 mpencrasisier coOOl aqeHOBUPYCHBIA BEKTOpP MO JIFOOOMY
U3 BapUaHTOB OCylLIecTBJIeHUs 12-18, mpu 3TOM aA€HOBUPYCHBIN BEKTOpP IONOJHUTEIBHO
npeaycMaTpusaer aenenuro E3.

BapuanT ocymectenenus: 20 mpencrasisier coOON aeHOBHPYCHBIN BEKTOP MO JIOOOMY
U3 BapHUAHTOB OCyIlecTBIeHUs: 12-19, mpu 3TOM aneHOBUPYCHBIA BEKTOP MPENCTABJSIET COOOM
XHMEPHBII aIeHOBUPYCHBIN BEKTOP, COAEPKAIMUNA OHY WJIM HECKOJIBKO MOCIEAOBATENIbHOCTEN
HYKJIEMHOBOU KUCJIOTHI aICHOBUPYCA Y€JIOBEKA.

Bapuant ocymectsienus 21 npencrasiser coOoi afeHOBUPYCHBIN BEKTOP MO BapPUAHTY
ocymecTtsiaeHuss 20, Npu 3TOM MOCAEAOBATENBHOCTH HYKJIEHMHOBOW KHCJIOTHI aJE€HOBHpYCA
4eJl0BeKa MPOUCXOAAT U3 aJieHOBUpYca-4 4esoBeKa, aleHOBUpYyCca-5 uenoBeka, aeHoBUpyca-26
YyeJI0BeKa WIHM aICHOBUpPYCa-35 4eloBeKa.

Bapuant ocymectsienus 22 npencrasiseT coOOH afeHOBUPYCHBIN BEKTOP IO BapUAHTY
ocyuecTBieHust 21, mpu 3TOM aAeHOBUPYCHBbIM BekTop comepxur orf6é E4 anenosupyca-5
yenoseka (HAdv-5).

Bapuant ocymectBieHust 23 npencTaBiseT coOOH aleHOBHPYCHBINA BEKTOP MO JIFOOOMY
U3 BApUAHTOB OCYyIIECTBAEHWs 12-22, mpu 5TOM TPAaHCIEH pACHOJOXKEH B Y4YacTKe,
MPUJIETAIOIEM K HHBEPTUPOBAaHHOMY KOHLIeBoMY moBTOPY (ITR).

Bapuant ocymectsienus 24 npeacrasiseT coOOH aleHOBUPYCHBIH BEKTOP MO BAPHAHTY
OCYIIECTBIIEHHsI 23, MPU STOM TPAHCTeH pacroyiokeH B obnactu peneunu El wimm npuneraer k
Helt, B obnactu neneryn E3 wnm npuieraet k Heit w/wim B yuactke, npueraromem kK [TR.

BapuaHnT ocymecteinenus: 25 npencrasisier co0OM aqeHOBUPYCHBIH BEKTOP MO JIFOOOMY
U3 BapUAHTOB oOcyllecTBiaeHuss 12-24, mpu 5TOM aJ€HOBUPYCHBIM BEKTOP COAEPHKUT
MOCJIEIOBATEIPHOCTh HYKJIEMHOBOUW KUCIOTHL, BbiOpanHyo u3 SEQ ID NO:9 wmm SEQ ID
NO:10.

Bapuant ocymectBieHuss 26 mOpeAcTaBiseT COOOH  BAaKIUHY, COIEPIKAIIYIO
aICHOBHPYCHBINA BEKTOP IO JFOOOMY M3 BaPHAHTOB OCYINECTBiIeHUs 12-25 u (apmaneBTHUECKH
MPUEMIIEMBI HOCUTED.

Bapuant ocymectBienus 27 npencrasiser co00i crnocod HHAYKIUH IMMYHHOTO OTBETA
y HY’>KAAIOILIErocs B 3TOM CyOBEKTa, IPU 3TOM CIOCO0 BKIIIOYAET BBEIECHUE CYOBEKTY BAKI[MHBI
10 BApUAHTY OCYLIECTBJICHUS 20.

Bapuant ocymectBienus 28 mpenacrtaBisieT COOOM CrOCOO TMOJMYYeHHsT BaKIMHBIL,
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BKJIFOUAIOLINH  OOBEIMHEHHE aJCHOBHUPYCHOTO BEKTOpa MO JHOOOMYy M3 BapHaHTOB
ocymectsieHust 12-25 ¢ papManeBTHUECKH TPUEMIIEMBIM HOCUTENIEM.

BapuanT ocymectienust 29 npencrasisieT coOOM BBIACNEHHBIN MOJUMENTHI TeKCOHA,
NpeAyCMaTPUBAIOINUI TOJUIENTH, OXBATBIBAIOLINKN TunepapuadenbHble 00JacTH TI'eKCOHA,
XapaKTePU3YIOLIUNCA aMUHOKHUCIIOTHOM nocaeaosarenbHOCTh0 SEQ ID NO: 1.

Bapuant ocymectsnenust 30 npencrasisieT coOOH BbIACIEHHbIH MOJUNENTH TeKCOHA IO
BAPUAHTY OCYLIECTBJICHUsA 29, NpU 3TOM MOJHUIENTHJ TEeKCOHA COAEPNKUT AMUHOKHCIOTHYIO
NOCJIeI0BaTEIbHOCTD noJunentiaa rekcona BZ1 (SEQ ID NO:2).

BapuanT ocymecrsienus 31 mpencrasisier coOOH BbIAENEHHbIH nojunentun Guopsl,
IpY 3TOM noJunenTtu Guopbl COTEPIKUT AMHHOKUCIIOTHYIO MOCIIENOBATEIbHOCTD MOJUIIENTHIA
¢ubper BZ28 (SEQ ID NO:3).

IMPUMEPHI

[pumep 1. Cozpanue npenycmarpusaromux aejaenun E1 u E3 BekTopoB Ha ocHOBe
0CTOBA HOBOIrO H30/iTa ageHoBupyca BZ1 u coaepxamux mocjiegoBaTejbHOCTb (GuOpPHI
HOBOI0 M30JI1TAa afeHoBupyca BZ28

Wnentndunuposaiu HOBBIH H30JAT aeHOBUpPYyca ropuiuiel BZ1 (Takke 0003HaYaeMbIi
JAd4-WT) 1 MONHOCTBIO CEKBEHUPOBAIIM €r0 FeHOM. Takke MIeHTH()ULINPOBAIN HOBBIH HU30JSAT
aneHoBupyca mumnanse BZ28 (taxxke obOo3nayaembiii JAdS-WT) u cexBeHHpOBaiu e€ro reH
¢ubpe! 1 yacTh ero reHa rekcona. OOHaPYKUITH, YTO HOBbIE U30JIATHI afieHOBUpYyca BZ1 u BZ28
¢dunoreHeTHuecKy NMpUHAIIEKAT K BuAy ageHoupyca dengoseka C (HAAV-C). Hykneorunnast
NOCJIeI0BATENbHOCTE NONHOr0 reHoma BZ1 onpenenena nmox SEQ ID NO:6. Hykneorunsble
nocyienoBaTebHOCTH (HuOpe! U (dacTuuHo) rekcoHa BZ28 ompenenensl mon SEQ ID NO:3 u
SEQ ID NO:5 cOOTBETCTBEHHO.

OmnucaHye cHCTeMbI Ha OCHOBE €IMHIMYHON IJIa3MUJIbl, TPUMEHSeMOH /Ut co3nanus Ad-
BEKTOPOB Ha ocHoBe BZ1/BZ28

pBZ1 BZ28F (SEQ ID NO:9; ¢urypa 4) u pPBZ1 BZ28F.5IXP (SEQ ID NO:10; ¢urypa

5) mpencraBisiroT cOOOH TUIA3MUABI, Kakaash M3 KOTOPBIX HECET TOJIHOPa3MEPHbIE TeHOMBI

npeaycMarpusaromux aeneunu E1 u E3 aneHoBUpYCHBIX BEKTOPOB Ha OCHOBE usonsta BZ1,
P 3TOM Koaupyromias Gudpy MocieqoBaTeIbHOCTh 3aMEHEeHa Ha TaKOBYIO M3 u3oysata BZ28.
I'enomuble mocnenoBarenbHOCTH Ad-BekTopa Ha ocHoBe BZ1/BZ28, conmepskammecss B 3THX
mnazmunax, npuseneHsl nmog SEQ ID NO:11 u SEQ ID NO:12 coorserctBenHo. B mpenenax
KOKIOH M3 3THX IUIa3MUI T'€HOM aJeHOBHUPYCHOTO BEKTOpa (DJIaHKHPOBAH IBYMs CaWTaMH
peCTPUKIMOHHBIX (pepMeHTOB Swal (T. €. Ha KaXkKJOM KOHIIE TeHOMa BEKTOpPa PACIOJIOKEHO IO
onnomy caiity Swal). Takue calitel Swal mpenHasHaueHbl AT CIOCOOCTBOBAHUST BBIPE3aHUIO
reHoma Ad-BekTopa M3 IUIA3MUAHOTO OCTOBA Mepex "craceHueMm" BUpyca MyTeM TPaHCQEKIUH
noaxopsaumx El-nomonssromux kinerok (takux kak kierku HEK293, 911 u PER.C6). I'enombl
Ad-BexTopa, conepskaluecss B 3TUX IJIa3MUAAX, AOMOJHUTEIbHO HECYT ONpEAENIEHHbIE CalThI
PECTPUKLMOHHBIX (DEPMEHTOB, BBEIEHHbIE B MECTONOJOXeHHH nenerun El u  y4acrok,
NpUJIETaOIUi K TNpaBOMy HHBepTHpOBaHHOMY KoHLeBoMy moBTtopy (RITR). Dtm caiitsl

PECTPUKLUOHHBIX (PEPMEHTOB BBIOMpAN C OOeCIeueHueM HX YHHKAJIbHOCTH B KOHTEKCTE
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wiasmMug ¢ nojHbiIM reHoMoM Ad. OHu mpencraBisitoT coOOH "cailThl BCTaBKM TpaHCreHa',
KOTOpble O00€CHEeuMBAIOT JIETKOE€ KOHCTPYHPOBAHME C TIOMOLIBIO CTAHAAPTHBIX METOAMK
MOJIEKYJISIPHOTO KJIOHMPOBaHUsI Ad-BEKTOPOB, HECYIIUX OJHY HJIM HECKOJBKO COAEPIKAIINX
TPAHCT€H KAacCeT HKCIPECCHH, BCTABJIEHHBIX B JI0OOE U3 YKAa3aHHBIX COOTBETCTBYIOLIMX
MECTOIIOJIOKEHUH WK B JIF0ObIe MX KoMOMHAIMU. CxeMbl Ad-BeKTOpa M KOHCTPYKIMHU TIIa3MHUJL
Gonee moapoOHO OMKCAHBI B pa3zesax HIKe.

Cxema renoma Ad-Bextopa Ha ocHoBe BZ1/BZ28

Kasxnprit u3 renomoB Ad-BektopoB BZ1/BZ28 u BZ1/BZ28.5IXP (1. e. SEQ ID NO:11 u

SEQ ID NO:12 cooTBeTcTBeHHO) paspabaTbiBaju TakuM o0pa3oMm, 4YTOOBI  OHHU

npenycMatpusanu neneuuto El, neneumro E3, pasHele callTbl BCTAaBKM TPAaHCIE€HA U 3aMEHY
HATUBHOW OTKpPBITOH paMku cumthiBaHus E4 (orf) 6 m orf6/7 Ha TakoByr aaeHOBHpyca-S
yenoseka (HAdV-5). Obnacts E1 kaxkgoro ageHoBupyca yAaalsuld ¥ 3aMEHsUTH CAaliTOM BCTaBKU
TPAHCT€HA, CONEpPIKAIIUM IIOCJIEAOBATEIbHOCTD CalTa pecTpHKIHOHHOrO (epmenta AsiSL
Jlpyroii CcalT BCTaBKM TPAHCI€HA CO3JABAJM IyTeM BCTaBKU IOCIEAOBATENBHOCTH CalTa
pectpukunoHHOro (epmenrta Pacl B yuyacTok, mpuieraromuil K npaBOMy HHBEPTHPOBAHHOMY
koHesomy mnoBTopy (ITR) kxaxmoro aneHoeupyca. ['eHomMbl Ad-BEKTOPOB IOMOJHUTEIBHO
NpeayCMaTPUBAIA 3aMEeHy KOAMPYIOIMX TochenoBatenbHocTeil orfé u orf6/7 E4 (BZ1) nHa
COOTBETCTBYIOIIUE MOCIEAOBATEIHHOCTAMU afeHoBupyca-S denoseka (HAAV-5). 3amensiromast
nocnenosarenbHOocTe HAAV-5, mpencrasiena mox SEQ ID NO:7, mpudem OHa COCTOUT H3
HykJeoTioB 32914-34077 nocnenosarenbHOCTH o HomepoM B GenBank AC 000008.

PazpabarsiBanu u KOHCTpyHUpoBaiu nsa tuna aenenuii obmactu E1. 'enom Ad-BexTopa
Ha ocHoBe BZ1/BZ28, copepxamuiics B pBZ1 BZ28F, necer nememmto obmactu El,
COOTBETCTBYIOIIYIO yaalleHuto HykaeoTunoB 491-3324 u3z SEQ ID NO:6. B 10 xe BpeMsi reHOM
Ad-Bextopa Ha ocHoBe BZ1/BZ28, comepxamuiics B pBZ1 BZ28F S5IXP, Hecer Oosbinyio
AeNelrI0 IOCIeNOBaTeIbHOCTH, OXBaThiBaroIedl obmacts El, koTtopas mnpemycmaTpuBaer
yIajieHHe BCeX KOAMpyroInux mnocjienosatenbHocTet E1 BZ1 (1. e. Hykneorunos 491-3484 us
SEQ ID NO:6). Kpome Toro, naHsblii mocienHuii reHoM Ad-BekTopa HOMOJHHUTEIBHO
pa3pabarbiBaii ¢ OOECHeYeHHeM TOro, 4YTOObI OH HEC 3aMEeHy HEKOIUPYIOIIEro ydacTKa
MOCJIEIOBATEIBPHOCTH MEXAY nociaeaosBaTenbHoOCTAMY, kopupyromumu S5K u pIX EIB, nHa
nocienosarenbHocTh HAAV-5 (T. €. mocnemoBaTenbHOCTH, COOTBETCTBYIOINUE HYKJIEOTHIAM
3485-3574 u3z SEQ ID NO:6, 3amensin Ha HykJeotuasl 3510-3608 nz GenBank AC_000008 (.
e. SEQ ID NO:8)).

KoHcTpynpoBaHue eTMHUYHBIX IIA3MUJI, CONEPIKAIMUX TeHOMBI Ad-BEKTOpa Ha OCHOBE
BZ1/BZ28

pBZ1_BZ28F (SEQ ID NO:9) xoHCTpyHpOBaIN 3a HECKOJIBKO CTaaUN F€HHOTO CHHTE32a

(xoTopslii ObLT OCyIIecTBIIEH KoMmnaHuel GenScript) U CTaHAAPTHBIX MPOLEAYP MOJIEKYJISIPHOTO
KJIOHUPOBaHUA. BO-NepBbIX, MPOBOAMIN HECKOJBKO ITOCIEAOBATENbHBIX CTaJUld CHHTE3a H
CyOKJIOHMPOBAHMsSI T€HOB, YTO COBMECTHO MpuBOAMIO K 3amene pparmenta EcoRI-Ndel pnunoi
2,3 1. . 0. u3 pBR322 (perucrpanmonnsiii Homep GenBank - JO1749.1) Ha CHHTE3UPOBaHHYIO

8,1 T. m. 0. HYKJIEOTHIHYIO MOCJIENOBATENIbHOCTb, MPEAYCMATPUBAIOINYIO (IIAHKMPOBAHHYIO
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caiiltaMu pecTpukuuu Swal nocienoBaTeNnbHOCTb, KOTOpas coAaep)kaja JIeBYI0 M IpaByIO
KOHLIeBbIE YacTu pa3paboranHoro reHoma Ad-sexkropa BZ1/BZ28, mpu sToM yka3aHHas jieBast
KOHILIEBasl 4aCTb OXBaTblBaja BbILIEYNOMsHYTYI0 nenenuto El, a ykasaHHasi mpaBasi KOHLIEBast
94acTh OXBAThIBAJIA BHIIEYIIOMIHYTYIO feneruo E3, 3ameny ¢ubpsr BZ28, 3ameny orf6 u orf6/7
E4 HAdV-5 u BcraBky caiita pectpukimu Pacl B yuactke, npuneraromem k rITR (B mpasoii
KOHLIeBON  uacth). HykneorupHas  mocienoBaTeNbHOCTb — IMOJNYYEHHOH — IUIa3MUIbI,
npoMeXXyTOYHOH ruasmuael | Ha ocHoBe BZ1/BZ28, npencrasnena nog SEQ ID NO:13. Bo-
BTOPBIX, pecTpuKIHOHHbIN pparmeHT Nhel-Ascl nnunoit 12,3 T. 1. 0. U3 BUpyCHOro renoma BZ1
(SEQ ID NO:6) nurupoBanu B paciieruieHHyro mnocpeactsoM Nhel u Ascl mpomekyTouHyIO
wiasmuay 1 BZ1/BZ28, 4ro mnpuUBOAMIO K TMOJYYEHHIO MPOMEXKYTOUHOW IUIa3MHUIbI 2
BZ1/BZ28. B-tperbux, pectpukuuonHbiii ¢parment Ndel-Hpal npmuno#t 11,8 T m. o. u3
BUpyCHOro reHomMa BZ1 nurmpoBamun B pacuieruieHHyro nocpenctsom Ndel wu  Hpal
NPOMEKYTOUHYIO TuiasmMuay 2 BZ1/BZ28, 4ro mpuBOOWIO K TONYYEHHUIO MPOMEXKYTOUHOU
asmuzbsl 3 BZ1/BZ28. B-uerBepThix, pecTpukipoHHbIH GparmenT Ndel-Ndel nmuHoit 3,3 T. .
0. W3 BHUpycHOro reHomMa BZIl nurmpoBamum B pacumerieHHyl0 nocpenctsoM  Ndel
MPOMEXKYTOUHYIO Tutazmuny 3 BZ1/BZ28, 4to mpuBOIUIIO K MOJYYSHHIO KOHEUHOH TLIa3MHUIbI
pBZ1_BZ28F (SEQ ID NO:9).

pBZ1 BZ28F 5IXP (SEQ ID NO:10) KOHCTpyHpOBaJH C MOMOIUBIO CTaHAAPTHBIX
NpPOIEeNYp T€HHOrO CHHTE3a M MOJICKYJIIPHOTO KJIOHUPOBAHUS cieayromuM obpasom. CHauvama
2927 n. o. ¢pparment JAHK (SEQ ID NO:14), cocTosmuii u3 MonupuUHUpOBaHHOTO (parMeHTa
reHoMa BekTopa BZ1/BZ28, comepxaiero onpeaesieHHbIe MTPOMOTOPHBIE TIOCIEI0BATEIbHOCTH
pIX w3 HAAV-5 (tr. e mocnenoBarenbHOCTH, mnpencrasieHHbie mox SEQ ID NO:8),
CHUHTE3UPOBAJIM M JIMTUPOBAIM B BHUAE pecTpUKIMOHHOro ¢parmenra AsiSI-Sall B
pacimeruieHnyro nocpencrsoM AsiSI m Sall mpomexyrounyro minasmupy 2 BZ1/BZ28, uto
NPUBOIIIO K TOJNYYEHHIO MNPOMEXyTO4HOH masmunsl | BZ1/BZ28.5IXP. Bo-BTOpBIX,
pecrpukuuonHbiii pparment Sall-Sall amuuoit 15,2 1. m. 0. u3 BupycHoro reHoma BZ1 (SEQ ID
NO:6) nurupoBaiii B pacuIeUieHHYK mnocpeacTBoM Sall mpomexyTouHyr miaasMuny |1
BZ1/BZ28.5IXP, 4T0o mpuBOAMIIO K MOJYYESHUIO MPOMEKYTOYHOH tuiasmuzsl 2 BZ1/BZ28 5IXP.
B-Tperpux, pectpukunonnsiii ¢pparment Clal-Spel nnmnoii 10,0 T. m. 0. U3 BUPYCHOTO T€HOMA
BZ1 nuruposanu B pacmeruieHHyro nocpencrsoM Clal u Spel mpomekyrounyro mnazmuny 2
BZ1.BZ28.5IXP, yTo npuBOAUIIO K MOJy4YeHUI0 KOHeuHo! mnasmuasl pBZ1_BZ28F.5IXP (SEQ
ID NO:10).

pBZ1 BZ28F Fluc (SEQ ID NO:15) u pBZ1 BZ28F RSVF-2A-GLuc (SEQ ID NO:16)
NPEACTABISUIN COOOM Tua3Muabl, nojiydeHHele 3 pBZ1 BZ28F, kaxnmas u3 KOTOPBIX HECET
reHoM Ad-ektopa Ha ocHoBe BZ1/BZ28, cHaGkeHHBIN TPAaHCTEHHON KacCETOW 3KCIIPECCHH,
BCTaBJIeHHOH B Mectononiokenue aeneuuu El. IlocnemoBarenbHocTn reHoma Ad-BekTopa,
MEepPeHOCUMbIe B JaHHBIX masmuaax, npeacrasieHbl mog SEQ ID NO:17 u SEQ ID NO:18
coorBerctBeHHO. pBZ1 BZ28F Fluc Hecer TpaHCIeHHYIO KacceTy 3KCHPECCHH JOLudepasbl
ceerisiuka (FLuc). VmpaBnenune naHHOM KacceTo OCYIIECTBISIETCS TNIABHBIM HEMEMJIEHHO-

pPaHHUM MPOMOTOPOM IuTOMerasioBupyca (T. €. "mpomoropom CMV") m oHa comepKuT
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npoucxoasmuil ot SV40 curnan nonuaneHunuposanus. pBZ1 BZ28F RSVF-2A-GLuc Hecer
TpaHCreHHylo Kaccery skcmpeccuu st "RSV-Far-2A-GLuc" (RSVF-2A-GLuc), xotopsrii
NpPEACTaBsT  COOOH XUMEpHbIH Oenok, cocTosmuil 13 (y30reHHOro IIIMKONPOTEUHA
pecrupaToOpHO-CHHLUTHAIBHOIO BUpyca mmTaMMma A2, nentuga Bupyca smypa 2A #
mouudepaser  Gaussia (GLuc). Kax u kaccera Fluc, ympaBnenne naHHOW KacceTou
obecrnieunBaercst mpomoropoM CMV n oHa Hecer curHan nojuaneHuwmposanust SV40. Kpome
TOrO, JaHHAsk KacCeTa CONEPXKHUT B CBOEH S5'-HeTpaHCIMpyeMOoil o0JacTH MOCIeNOBaTeIbHOCTD,
NpeAyCMaTPUBAIOINYI0 UHTPOH 2 reHa anojunonporenHa Al uenoBeka. Kaxayro w3 kaccer
skcnpeccun Fluc m RSVF-2A-GLuc kOHCTpyHMpoOBaid 3a HECKOJBKO CTAHOAPTHBIX CTaIuil
CHHTE3a T€HOB U MOJIEKYJIIPHOTO KJIOHHPOBAHUS, MOCIE Yero MX JIMTHPOBAJIH B YHUKAJbHBIH
caiit pectpukiuoHHoro ¢epmenta AsiSI pBZ1 BZ28F, ¢ nmonyuennem pBZ1 BZ28F Fluc u
pBZ1_BZ28F.RSVF-2A-GLuc cooTBETCTBEHHO.

Co3paHue 1 NoJay4YeHHe aIeHOBUPYCHBIX BEKTOPOB Ha ocHoBe BZ1/BZ28

AnenoBupycHeie BekTopel BZ1/BZ28 Fluc (taxke obo3nauaembrii JAd4CSNVTO003) u
BZ1/BZ28.RSVF-2A-Gluc (taxxke obo3Hauaembiii JAd4CSNVTOO01), xoTopeie comepskajiu
NOCJIEIOBATENIbHOCTH TeHoMa aneHoBupycHoro Bekropa (SEQ ID NO:17 u SEQ ID NO:18

COOTBETCTBEHHO), MOJyYaJIH IMyTeM TPAHC(HEKLUNN COOTBETCTBYIOIIUMH TUIA3MUAAMH C T€HOMOM
Ad-Bexropa (1. e. pPBZ1 BZ28F Fluc u pBZ1 BZ28F RSVF-2A-GLuc) El-kommuieMeHTapHbIX
kinerok PER.C6. Ilepen tpanchekumeii knerok PER.C6, koTOpble BbIpaliMBaid B KadyeCTBE
aAre3uBHBIX KyJbTYyp Ha wMomupuuupoanHoii mno [ynsbekko cpene Hrma (DMEM),
noronHeHHoN 10% QeranpHON Obrubeil ceiBopoTkoi (FBS) m 10 MM MgCl,, mnasmuns ¢
reHoMoM Ad-BeKkTopa pacLIerusuid ¢ IOMOLIbI0 Swal 1 BBICBOOOXKIEHHS] COOTBETCTBYIOIINX
I'€HOMOB aICHOBHUPYCHBIX BEKTOPOB U3 IIasMuabl. TpaHC(EeKLHN BHINONHAIM B COOTBETCTBUU
CO CTaHJAPTHBIMU MPOLEAYPAMU C MPUMEHEHHEM peareHTa Uil TPAHCPEKINU JTUMOpEeKTaMUHA
(Invitrogen; Kapncban, Kammugpopuus). Ilocme cOGopa Bupycos, '"cnaceHHbIX" myTeM
TpaHC(EKUUH, BUPYCHl  JOMOJHHUTENIBHO  PAa3MHOXKAIM €  TMOMOIIBI0  HECKOJIBbKHX
NIOCJIeIOBATENbHBIX LIUKJIOB HHPULIMpPOBaHUs Ha KyabTypax kietok PER.C6. Bupychl ounimanu
U3 COOpaHHOW HEOUHWINEHHOW BUPYCHOH OMOMAcChI C MOMOIIBIO ABYXCTaJAHHHOW MPOLIEAYPHI
yJIbTpaleHTPU(YrHpoBaHus B rpaaueHTe miotHocTH xnopuaa mesus (CsCl), kak onucaHo paHee
(Havenga et al., "Novel replication-incompetent adenoviral B-group vectors: high vector stability
and yield in PER.C6 cells,” J. Gen. Virol. 87(8):2135-43 (2006)). TuTpbl BUPYCHBIX 4acTHUII (B.
4.) H3MEPSUTH C MTOMOIIBIO paHee OMHCAHHOW criekTpodoToMeTpudeckoil mpouenyps! (Maizel et
al., "The polypeptides of adenovirus: 1. Evidence for multiple protein components in the virion
and a comparison of types 2, 7A, and 12," Virology, 36(1):115-25 (1968)).

Ipumep 2. Kierounble H rymMopajbHble HMMYHHbIE OTBeTbl, HHIYLHPOBAHHBIE
BZ1/BZ28.FLuc

KnerouHyro M TIymMOpalbHYI0 HMMMYyHOT€HHOCTb HOBOTO aJ€HOBHPYCHOI'O BEKTOpa
BZ1/BZ28 ouenuBamu ¢ mnpumeneHueMm mouudepassl cerasuka (FLuc) B kadectse
KOZUPYEMOrO  BEKTOPOM  (MOZAENBHOrO)  BakIMHHOro  aHTureHa. Meimeln  Balb/C

UMMYHH3UPOBAJIN BHYTPUMBIIEYHO nocpeacTsoM Ad26.FLuc (monoxuTenpHblii KOHTPOJIb) UITH



25

BZ1/BZ28 FLuc (06a B komuuectse 10° u 10' BupyCHBIX 4acTHIl HA MBIIIB) MO0 TTOCPEACTBOM
BEKTOpa OTPHLATENLHOIO KOHTPOJIS, KOTOPBI HE KOAupoBas TpaHcreH (mycteiM Ad26, 10"
BUPYCHBIX YaCTHUI] Ha MbIIb). Mbllel YMEpPLIBISUIN CIYCTs BE HEAEeNU U cobupanu oOpasLbl
KpPOBH U cruieHOLuTHI (purypa 1A).

WHAyKIuIO KJI€TOYHOTO UMMYHHUTETA K KOJUPYEMOMY BEKTOPOM aHTHI€HY OLIEHUBAJH C
nomoineto ananmuza ELISPOT, cnemuduunoro B otHoernnn FLuc. C 3Toil 1eNbio BbIIeNeHHbIE
CIUIEHOLUTBI CTUMYJIUPOBAJIN B T€YEHHE HOUM 15-MEpHBIMH MEPEKPbIBAIOIUMUCS MENTUAAMH,
oxBaThiBarOIIMMU Oenok FLuc, M KJeTO4YHble MMMYHHBIE OTBETHI ONPENENSIH C TOMOLIBIO
aHamm3za ELISPOT ex-vivo, u3Mepsisi OTHOCUTEIbHOE KOJUYECTBO cekperupyromux I[FN-y
kJeTok (¢urypa 1B). M3 pe3ynbraToB ObLIO BHAHO, YTO MPH UMMYHU3ALUU B OOJiee BBICOKUX
nosax  (10'%)  kimerouHble WMMMyHHBIE OTBETH, HMHAyLHpOBaHHble BZ1/BZ28, Gbumm
npUOJIM3UTENILHO TAKUMH K€ BBICOKMMH, KaK U OTBeT, HaOmonaemerid B ciydae Ad26.FLuc. B
OTJIMYIE OT STOrO, IPH HMMYHH3ALHH Goee Hu3Koil 1030ii (10”) BZ1/BZ28 FLuc obecneunsan
HaMHOTro OoJiee CubHBIN OTBeT, ueM Ad26.FLuc.

Crocobnocts  BZ1/BZ28  wHayuupoBaThb TyMOpAaJbHBII ~ MMMYHHUTET  IPOTHB
KOIUPYEMOTr0 UM aHTHI€HA OLEHHBAIM IyTeM H3MEpeHUsl aHTuTels, BbIpaboTaHHbIXx K FLuc.
OO0pasip!l CHIBOPOTKH KPOBH OT MMMYHH3HPOBAHHBIX MbIeH (COOpaHHbIE uepe3 2 Hemenn)
tectuposaiu ¢ nomouibio ELISA ¢ npumenernem anturen, cneunuunasx k FLuc. Ha gurype
1C Buamo, uro B xommuectse 10'0 B. 4. Ha MbImb BekTop BZ1/BZ28, skcripeccupyromuit
nmrouudepasy cBeTiisTuKa, odecrnedynBa 0oyiee BHICOKHME KOHEYHBIE TUTPBI, U€M B ClIydae 3TaJoHA
Ad26.FLuc. Kak u oxuganoch, TUTpbl antuten, cneunduuabix k Fluc, B cpiBOpoTke KpoBH
MBIIIEH, MTMMYHU3HUPOBAHHBIX MYCTBIMU BEKTOPAMHU, HE KOAMPYIOLINMH IO (epasy CBETIIAUKA,
oOHapysKeHbI He ObLIH.

B menom, u3 maHHBIX BUAHO, 4YTO BekTop BZ1/BZ28 MoOXeT MHIyLMpPOBATh CHIIbHBIE
KJICTOYHBIH U FYMOPaJbHBbI UMMYHHbBIE OTBETHl HA KOAUPYEMbIN BEKTOPOM AHTUIEH, KOTOpBIE
XapaKTepU30BAIUCh 0OJiee BBICOKOH CTEMeHbI), 4YeM OTBEThl, KOTOpPblE HHIYLHUPOBAIUCH
STAJIOHHbIM BEKTOPOM Ha ocHOoBe HAdV-26. DTu MMMyHHBIE OTBETHI YETKO YKAa3bIBAJIU HA
CHJIBHYIO HMMYHOT€HHOCTb BekTopa BZ1/BZ28 y Mblei.

[Mpumep 3. OueHka cepoIOrHYeCcKoil MepeKPecTHON HeNTPAIH3ALHU CPeAH HOBBIX
U CyIIeCTBYIOIIHX AIeHOBHPYCHBIX BEKTOPOB

Jdns  olecrniedeHuss CBOEHW MOTEHIHAJbHOH TNPUMEHHMMOCTH B KadeCTBE HOBBIX
aJICHOBHPYCHBIX BAaKLIMHHBIX BEKTOPOB HOBBIE aJI€HOBUPYCHBbIE BeKTOpbl BZ1/BZ28, co3nanHble
B COOTBETCTBHM C HACTOSIIMM JIOKYMEHTOM, MpPENNOYTHTEIbHO OYIOyT CEepOJOrHYeCKH
OTJINYAThCS OT CYIIECTBYIOLIMX aJ€HOBHUPYCHBIX BEKTOPOB, KOTOpPbIE B HACTOsIIEE BpEMs yiKe
HAXOIATCSl B pa3palOTKe B Ka4eCTBE BAKIMHHBIX BEKTOPOB, TAKUX KaK BEKTOPbI Ha OCHOBE
aneHoBupyca uenoeka ceporunos HAdAV-5 u HAdAV-35. TlosTomMy mnpOBOIWIN TECTHI
MEPEeKPEeCTHOW HEeWTpaNM3alMi CPEAr HOBBIX AaJlCeHOBUPYCHBIX BekTOopoB BZ1/BZ28 wu
HECKOJIbKUX CYIIEeCTBYIOIINX BeKTOpoB Ha ocHoBe HAdV-4, HAAV-5, HAdV-26 u HAdV-35. C
STOM LIENbI0 AHTUCHIBOPOTKY MBILIEH, KaXasi 13 KOTOPBIX Oblila MHAYLMPOBAHA B OTBET HA OIUH

U3 3TUX aACHOBUPYCHBIX BEKTOPOB, TCCTUPOBAJIN B OTHOIICHNUUN KaXXAO0I'0 M3 JAaHHBIX pa3JIMYHbIX
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BEKTOPOB B aHAJM3€ HEHTpalu3alud aJeHOBUPYCa. AHTHUCBHIBOPOTKY MbIIIEH, MPUMEHSIEMYIO
IUTsE 3TOTO aHanm3a, cobmpanu y wmbimelr Balb/C uepes nBe wim BoceMb Henelb MOCHE UX
uMmyHm3aman  mocpenctsoM 10'0 BeKTOPHBIX waCTHIl HAa MbImb. AHANN3 HEHTPATH3ALIH
aJICHOBHpYyCa MPOBONWIN TakK, Kak ommucaHo paHee (Spangers et al 2003. J.Clin. Microbiol.
41:5046-5052). Bkparue, HaunHas ¢ pa3BeneHus 1:16, cbIBOPOTKY KPOBU CEPUHHO Pa3BOAMUIIH B
2 paza, 3areM IIpelBApUTENbHO  CMEIIMBAIM C  AQJCHOBUPYCHBIMU  BEKTOpaMH,
sKcnpeccupyomuMuy mouudepasy ceernsuka (FLuc), a 3arem nHKyOMpoBany B T€4EHHE HOYH C
kiaerkamu AS549 (nmpu MHOXKECTBEHHOCTH WMHQUIUPOBAaHUsA, cocTaBisitomeld 500 BHPYCHBIX
YaCcTHUI] HA KJIETKY). YPOBHU aKTUBHOCTH JIolm(epasbl B Jin3aTaX MHQHIUPOBAHHBIX KIETOK,
u3MepeHHble 4epe3 24 yaca mociie WHOUUIMPOBAHUS, MPEACTABISIN CO00M 3((PEeKTUBHOCTD
UHQUIUPOBAHUS BEKTOPOM. THUTpPbI HEHUTpAIM3aLUd K JAHHOMY BEKTOPY OINpPENeNsIH Kak
HanOoJIbIIee pa3BEACHNUE CHIBOPOTKH, CIIOCOOHOE MOHMKATh 3()(PEeKTUBHOCTD MHPHULIMPOBAHHUS
BekTOpOoM Ha 90%. TuTpsl HENTpPATU3aLUK YCIOBHO Pa3Ae/sUId Ha CIAEAYIOIMKe KaTteropun: <16
(mefiTpamm3auus oTcyTcTBOBaNa), 16-200, 200-2000 1 >2000.

N3 pe3ynbraToB  BUAHO  OTCYTCTBUE  IEPEKPECTHONM  HEUTpalu3alUh  Cpeau
NPOTECTUPOBAHHBIX BEKTOPOB (durypa 2). BZ1/BZ28 neMOHCTpHPOBaI TOMOJIOTHYHBIA OTBET C
BbIPAOOTKON HEUTPATU3YIOIIUX AHTHUTEIN, HO HE IEMOHCTPUPOBAI NEPEKPECTHON HENTpaIN3aLH
C BEKTOPaMU Ha OCHOBE aJICHOBHpPYCA YEJIOBEKAa, BKJIIOUYEHHbIMH B TECTUPYEMYIO MaHesb, T. €.
Ad26, Ad35, Ad5 u Ad4. CnenoBarenbHO, HOBBIM aneHOBUpPYCHbII BekTop BZ1/BZ28
NOTEHLUAIbHO MOXKHO HCIOJB30BaThb B COUETAHUU C OJHUM WM HECKOJBKHUMH U3 3THX WIH
APYTUX OTHAEJIBbHBIX aJ€HOBUPYCHBIX BEKTOPOB IIPU IIOCJIENOBATENbHBIX HMMYHU3ALMUSX,
HampuMep, B KOHTEKCTE peXHMa TIeTepoJIOTUYHON "mpaiiM-OycT" BakIMHALMK — WIIH,
aNbTEPHATUBHO WJIM JIOTIOJIHUTEIBHO, B KOHTEKCTE CEpUHU ABYX HIIK OOJiee MocIeoBaTeIbHbIX
PEXMMOB BaKL[MHALMH POTUB PA3JIMYHBIX 3a00I€BaHUI M AaHTUI'€HOB.

IIpumep 4. CeponpeBaieHTHOCTD Y JII0/1eii HOBBIX a/1eHOBHPYCHBIX BEKTOPOB

BaxHbIM 111 MX MOTEHLHAIBHOrO MPUMEHEHHs B KauecTBE 3P (PEKTUBHBIX BaKI[UHHBIX
BEKTOPOB SIBJSIETCSl TO, YTO OMNHMCAHHBIE B HACTOSIIEM H300PETEHHHM HOBBIC aJE€HOBHUPYCHBIE
BEKTOPbl HE CAEP)KUBAIOTCS BBICOKUMHU YPOBHSIMHU IPEACYIIECTBYIOIIETO MPOTHBOBEKTOPHOTO
IryMOpaJbHOIO UMMYHHUTETA B LI€JIEBBIX JUIsI BaKLUHBI nomyssinusax. [lo sToll nmpudnHe BEKTOp
BZ1/BZ28 oneHnBaIy Ha €ro CEpoINpeBaJICHTHOCTb B 00pa3Iax ChIBOPOTKH KPOBH, MOJyUEHHBIX
or rpynnbl u3 200 B3pOCHBIX 4YENOBEK B Bo3pacTe OT 18 o 55 ner, mpokuBarOmMX B
Coenunennbix Illtatax (CIIA) u Esponeiickom corosze (EC). Bekrop TtectupoBanu B
OTHOILIEHHH HEHTpanu3aluuu o0pa3laMu ChIBOPOTKH KPOBH UEJIOBEKAa, MPOBOASI CTAHAAPTHBIM
aHaJN3 HeUTpau3aliy aieHOBUPYCa, KOTOPhIH ObLT onmcaH paHee (Sprangers et al 2003. J.Clin.
Microbiol. 41:5046-5052). Bkpatue, HaunHast ¢ pa3BeneHus: 1:16, CBIBOPOTKY KPOBH CEPUHHO
pasBoaMIM B 2 pas3a, 3aTeM MpEeABAPUTEIbHO CMELIMBAJIM C aJ€HOBUPYCHBIMU BEKTOpamuy,
skcnpeccupyromumu Jronudepasy ceemsiuka (FLuc), a 3aTem nHKyOUpoBaiiu B TEUEHUE HOYU C
kiaetkamu AS549 (mpu MHOXKECTBEHHOCTH HHOUIMPOBaHUSA, cocraBisitomel 500 BHPYCHBIX
YacTHUI] Ha KJIETKY). YPOBHU aKTUBHOCTH Jronm(epasbl B Jn3aTax MHQUUIUPOBAHHBIX KIETOK,

u3MepeHHble 4epe3 24 yaca mociie WHPUIUPOBAHUS, MPEACTABISIIN CO00i 3(eKTHBHOCTH
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UHQUIUPOBAHUS BEKTOPOM. THUTPbI HEHTpalIM3allMd K AaHHOMY BEKTOPY ONPENeNsIM Kak
HanOoJIbIIee pa3BEACHNUE CHIBOPOTKH, CIIOCOOHOE MOHMKaTh 3()(PEeKTUBHOCT, MHPULIMPOBAHUS
BekTOpOM Ha 90%. TuTpsl HENTpaIU3aLMK YCJIOBHO Pa3Aeiisid Ha CIAEAYIOIINe KaTteropuu: <16
(meWtrpamuzanmst  orcyrcrBoBana), 16-300, 300-1000, 1000-4000 u >4000. PesynbraTsl
CBHJIETEIbCTBOBANIN, YTO CeponpeBajeHTHOCTh BZ1/BZ28 y cyObekToB-mozaei Obuta cxoxel ¢
takoBoi st AdS (purypa 3). Tem He meHee, mo cpaBHeHUIO ¢ AdS MOJOKUTENBHBIE TUTPBI
HEWTPAIM3YIOLINX aHTUTEN, KOTOpPble HAONIOAAIN B OTHOLIEHWH HOBOTO Bekropa BZ1/BZ2S,
ObUTH, B IIEJIOM, JOBOJBHO HHU3KUMH. Hampumep, u3 BCeX MPOTECTUPOBAHHBIX OOPA3LIOB
CBIBOPOTKH KpOBH Oouiee 25% XapakTepU30BAIUCh TUTPAMH HEHTPAIU3YIOIUX aHTUTel K AdS
>1000, B TO BpeMsi KaK JHIIb MPUOJU3UTENBHO 3% XapaKTepU30BAINCH TAKUM YPOBHEM THTPOB
HelTpanum3yromux anturei k BZ1/BZ28.

B uenom, mpuBeneHHbIE Bblllle AaHHbIE YKa3blBAJIU HA TO, UTO IPEACYIIECTBYIOIIHM
IryMOpaJbHBI TMPOTUBOBEKTOPHBI HMMMYyHHUTET K Bekropam BZ1/BZ28, BrlpakeHHbIN Kak
YPOBHU TUTPOB MPEICYIIECTBYIOIUX HEHTPaIU3YyIOWUX AHTUTEN K BEKTOPY, MOKHO CUHUTAaTh
OTHOCHUTENIbHO HHU3KHM B OLIEHEHHBbIX LEJEBBbIX JIs1 BaKLWHBI MOMYJALMSIX, YTO IO3BOJISLIO
NPEATIONI0KHUTD, YTO 3TH BEKTOPBI MOTEHIIMAIBHO MOTYT SIBJATHCS 3(P(PEKTUBHBIMU BaKLITHHBIMH
BEKTOPAaMHU B 3TUX MOMYJISILIMSIX.

IIpumep S. IIpOAYKTHBHOCTL AA€HOBHPYCHOI'0 BEKTOpPAa B CYCHEH3HH KJIETOK
PER.C6

AeHOBUPYCHBIE BEKTOPBI, NMOAJNEKAINE TPUMEHEHNIO B KJIMHUYECKUX HCIBITAHUSX U 32
UX TpefenaMy, JOJDKHBl TMpeAycMaTpuBaTh JIETKOE IMIOJy4YE€HUE BBICOKMX THUTPOB B
MacirtabupyemMoll OecChIBOPOTOUHOW IUiaTdopMe i TMOJyUYeHUs aJeHOBHPYCOB. Takoii
1aTopMoi SBJISIOTCS anantupoBaHHble K cycneH3un kietku PER.CO6®, Ttakke Ha3bpIBaeMble
JaHHOM JOKyMeHTe cycrneHanpoBanHbiMU kieTkamu PER.C6 wnu sPER.CO, mockonbky ObLio
IOKA3aHO, YTO OHHU MOJAEP)KUBAIOT KPYMHOMACIITAOHOE TPOU3BOJICTBO AIEHOBHPYCHBIX
BEKTOPOB B OumopeakTopax, obecrieunBasi OOJbIINE KOJMYECTBA IMPENapaToB KIMHUYECKOTO
KJIacCa Ha OCHOBE BEKTOPOB C BBICOKUM TUTPOM, HaIllpUMep mpeaycMarpuBaromux aenennio El
BekTOpoB Ha ocHoBe HAAV-26 unu HAdV-35 (EP 2536829 B1, EP 2350268 B1).

B kayecTBe mNepBOHAYAILHOW OLEHKH TOro, OYAyT JHM ONHCAHHBIE B HACTOSLIEM
M300pEeTeHNH HOBBbIE BEKTOPBI MOAXOIMUTH Il CHOCOOOB MPOHM3BOICTBA HA OCHOBE KIIETOK
sPER.C6, mpoBogmim MeNKoMacTaOHble SKCIEPUMEHTBhl MO H3YYEHUIO NPOXYKTHBHOCTH
BekTopa Ha kierkax SPER.C6, kynbTHBHpYeMBIX B LIEHKEPHBIX Kojidax. Takue sKCrepUMEHTHI
N0 U3YYEHHUIO MPOAYKTUBHOCTH MPOBOIIIIN C IOMOIIBIO Koaupyrouiei Fluc Bepcun HoBoro Ad-
BekTopa BZ1/BZ28, onucanHoro B nmpumepe 1. B kauecTBe 3TaJOHHOTO KOHTPOJISI HCTIOIB30BAIH
BekTop Ad26 Fluc Ha ocHoBe HAdV-26. Cycnensuro kynbtyp kietok PER.CO, BbICEsIHHBIX B
melKkepHble KOJObI ¢ IIIOTHOCTBEIO 1x106 kjerok/mn B obOmem obOveme 10 M cpenbl
PERMEXCIS® (mocrymuoit ot Lonza) ¢ npobasnenmem 4 MM L-rnyramuna (Lonza),
MHQHUIMPOBAIM PA3IUYHBIMU BEKTOPAMHU C PA3JIMYHBIMU OTHOLIEHUSIMH BHPYCHBIX 4acTHUI] (B.
4.) Ha KJIETKy, a 3aTeéM HHKyOMpoBaju B TeueHHe 4 nHel. PaznuuHbple OTHOIIEHHS B. 4. HA

KJIETKy, NpUMEHseMble s uHpuuupoBaHus, cocrasmsuu 70, 150 u 900. Kaxnbii neHsb
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cobupanu o0Opa3ubl MHQUIUPOBAHHBIX KYJbTYP KJIETOK U OINPENeNsIM TUTPHI B. 4. B 3THX
oOpasmax ¢ mMoMOIbI mpoTokona Ha ocHoBe komuuecTBeHHOH IILP (qPCR), xotopsiit
npeaycMaTpuBall MCIIONb30BaHHE MpaiiMepoB U 30HAA, crneuuuuHeIXx K mnpomotopy CMV
(KOTOpBI NPUCYTCTBOBAJ BO BCEX IMPOTECTUPOBAHHBIX BEKTOpPax). OTOT IMPOTOKON
npeaycmarpusan odbpadorky JJHKa3zoii Tectupyembix o0pasios nepen nposeaenuem qPCR st
ynanenus: oboi ceobonnoit BekropHor JJHK (T. €. BEKTOpHBIX M€HOMOB, KOTOpbIE HE ObLIH
YIIaKOBAaHbI B BUPYCHBIE YACTHLIBI).

PesynpTarel B OTHOIIEHHWH MPOAYKTHUBHOCTH, IIOJIyY€HHbIE JII HOBOTO BEKTOpa
BZ1/BZ28 Fluc, noka3anbl Ha ¢urype 6. Jns BZ1/BZ28 Fluc naOmonamu Oojee BbICOKHE

TUTPbl B. Y., 4YeM JUI1 STaJOHHOrO KOHTpoJibHOro BekTtopa Ad26.Fluc, mpu Bcex

>
NPOTECTUPOBAHHBIX ~ OTHOLICHUSIX HWH(PHUUMPOBAHWS B. Y. HA KIETKY H BO BCeX
NPOTECTUPOBAHHBIX MOMEHTAX BPEMEHH, KOT/ia MPOU3BOIMIN cOOp MaTepHana. ITH pe3ysIbTaThl
JEMOHCTPHUPOBAIA XOPOIIYID MPOAYKTHBHOCTh IJIsi HOBOro BekTtopa BZ1/BZ28 Ha monenu
6ecChIBOPOTOYHOI CYCIIEH3MOHHOM KJIETOYHOH KyJIbTyphl Ha ocHOBe SPER.C6.

B COBOKyMHOCTH, pe3ysibTaThl UCCIENOBAHUA T'YMOPAJIBHOTO M KIETOYHOTO MMMYHHBIX
OTBETOB, HMHIYLHUPOBAHHBIX HOBBIMH PEKOMOMHAHTHBIMH aJCHOBHPYCHBIMH BEKTOPaMH Ha
ocHoBe BZ1/BZ28 mno HacrosmeMy H300pPETEHHIO, KOTOPbI€ NPEACTABICHbI BBIIIE, SICHO
YKa3bIBAJIM Ha CHJIbHYI0O HWMMYHOT€HHOCTh 3THX BEKTOpPOB y Mbimeil. Kpome Ttoro, Obuio
NPONEMOHCTPUPOBAHO,  4YTO  BEKTOPBl HE  HMHAYLUPOBAIM  IEPEKPECTHbIE  OTBETHI
HEUTPANM3YIOIMX AaHTUTEN B OTHOIIEHHH OIpPEIENIEeHHBIX CYIIECTBYIOLIMX BEKTOPOB-
KaHIMJATOB aJ€HOBUPYCHBIX BakuMH (Hanpumep, Ad26, Ad35 u AdS) mnu nHaobopor. bonee
TOTrO, 1O CpaBHEHUIO ¢ AdS HOBBIE BEKTOPBI JEMOHCTPHUPOBAIN OTHOCUTENBHO HU3KHE YPOBHH
TUTPa NPENCYIIECTBYIOMUX Y JIOAeH HEeHTpanu3yroIux aHTuTes K Bekropy. HakoHewn, HOBbIE
BEKTOPbl MOJKHO JIETKO IOJy4aTh € BBICOKMMH IOKazarelssMM Bbixozna. CoueTaHue HU3KOM
CEpOINpPEBANIEHTHOCTH,  BBICOKOH  MMMYHOT€HHOCTM M TNPOAYKTUBHOCTH  IIO3BOJISIET
NPEATIOI0KHUTh, YTO HOBbIE aJ€HOBHUPYCHBbIE BEKTOPbI MO HACTOSIIEMY H300pPETEHHIO MOTYT
OBITh MPUTOHBI B KAYECTBE HOBBIX KAHANUAATOB HAa BAKLIMHHBINA BEKTOP K Pa3JIMYHBIM TATOT€HAM
U JTOTIOJIHUTENIbHO MOTYT OBbITh IPUMEHHUMBI B TeHHOM TEPAITUK W/WJINA JUATHOCTHKE.

CrenupanucraM B HaHHOW 00JaCTH TEXHHUKU OyIeT MOHSTHO, YTO B OMKCAHHBIE BHIIIE
BaPHUAHTBI OCYIIECTBJICHUS] MOTYT OBbIThb BHECEHbI M3MEHEHHUs] 0€3 OTCTYIUIEHHs] OT MX 00IIero
n300peTaTeNbCKOro 3aMbiciia. Takum 00pa3oM, ClieAyeT MOHUMATh, YTO HACTOsIIee H300peTeHne
HE OrPaHMYEHO KOHKPETHBIMU PACKPBITBIMU BaPUAHTAMH OCYIIECTBJICHUS, HO TPETyCMaTPUBAET
OXBaT MOAU(HUKAINHA B paMKax CYIIHOCTH U 00BEMa HACTOSIIETO M300PETEHUs, ONpeaeIeHHBIX

HACTOAIIUM PACKPBITUEM.



29

®OPMYVYJIA H30BPETEHUA

1. IlocnemoBaTeNbHOCTb  BBIACJIEHHOHM  HYKJIEMHOBOM  KHUCJIOTBL,  KOAUPYHOILAs
NOJIMMENTHT TeKCOHA, BKIIOYAIOLUIUM IOJNUMENTHA, OXBATHIBAIOIINUN runepapuadenbHble
00J1acTH reKCoHa, UMEIOINH aMHUHOKUCIIOTHYIO rocnenoBatenbHocTs SEQ ID NO:1.

2. IlocnenoBaTeNnbHOCTD BBIAENEHHON HYKJIEMHOBOH KHMCIOTHI MO M.2, A€ MOJUNENTH
reKCOHa COJEPKUT aMHHOKHCIIOTHYIO nociienoBaTenbHOCT SEQ ID NO:2.

3. llocnenoBaTeNbHOCTb BBIAEIEHHON HYKJIEMHOBOM KHUCIOTHI mOo n.1 umm m.2,
JNOMOJIHUTENIbHO COAEp Kallas MOCAEAOBATENbHOCTh HYKJIEHUHOBON KHUCJIOTBI, KOAUPYIOLIYIO
nojunenTux GuopsL

4. TlocnenoBaTebHOCTh BBIAEICHHON HYKJIEUMHOBOW KHUCJOTHI MO 1.3, rA€ MOJUMNENTUA
($udpBI ComepKUT AMHHOKUCIIOTHYIO nocnenoBateabHocTh SEQ ID NO:3.

5. TlocnenoBaTtenbHOCTh  BBIACJIECHHOW  HYKJIEMHOBOW  KHCJOTBL,  KOAMPYIOIIAs
nojunenTux GuOPsL, conepKauii aMHHOKUCIIOTHYIO nocienoBareabHocTh SEQ ID NO:3.

6. BekxTop, conmeprkamuii HyKJIEHHOBYIO KHUCJIOTY 1O JIF0OOoMy u3 mil. 1-5.

7. BekTop 1o 1.6, mpencTaBisromui co00l aIeHOBUPYCHBIM BEKTOP U JOTOJTHUTEIHHO
COAEp KALINI TPAHCTEH.

8. A/IeHOBUPYCHBI BEKTOp MO 1.7, TA€ aJeHOBUPYCHBIH BEKTOP OMOJHUTEIBHO
BKJIFOYAET 110 MEHbLIEH Mepe oany u3 aeneunu E1 u nenennn E3.

9. AneHOBHPYCHBII BEKTOp MO 1.7 WM M.8, rIe aJleHOBUPYCHBINH BEKTOP MPEACTABIAET
co0Ol  XHWMEpHBbI  aJCHOBUPYCHBIM  BEKTOp,  COAepXaliuid  ogHy  wid  OoJee
MOCJIEIOBATEIPHOCTE  HYKJIEMHOBOM  KHMCJIOTBI ~ aJ€HOBUPYCAa  4Y€JOBEKa, IMpPU  3TOM
MPEANOYTUTENBHO MOCIEI0BATEIbHOCTH HYKJIEHHOBOM KUCJIOTBI aJACHOBHpPyCa 4eEJIOBEKa
NPOUCXOAAT U3 MO MEHbIIEH Mepe OAHOIO M3 aAeHOBHpycCa-4 4YeloBeKa, afeHOBHUpyCa-3
4eJI0BEeKa, aleHOBUPYyCa-26 4eloBeKa MU aICHOBUPYCa-35 4eIOBEeKa.

10. AZIEHOBHPYCHBIM BEKTOpP MO JIOOOMY W3 mm. 7-9, rae aneHOBUPYCHBIH BEKTOP
COIEPIKHT MOCIIENOBATEIbHOCTh HYKJIEMHOBOMN KUCIIOTBI, BBIOPAHHYIO U3 TPYIIIbI, COCTOSIIEH U3
SEQ ID NO:9 u SEQ ID NO:10.

11. PexomOUHAHTHAs KJIETKA, COEprKalIasi BEKTOP Mo Jirobomy u3 . 6-10.

12. Cioco0 mosny4eHust BEKTOPa, BKITFOYAOIIHA:

a. BbIpalUBaHHE PEKOMOWHAHTHOH KJIETKH mo m. 11 B ycioBusx, oOecrnednBaromInX
MIPOAYLIMPOBAaHNE BEKTOPA; U

b. BbIIETIEHNE BEKTOPA U3 PEKOMOMHAHTHOMN KJIETKH.

13. IMMyHOTeHHAasT KOMIIO3HIIHS, COAEpKaIasi aJeHOBUPYCHBIN BEKTOp MO JIOOOMY U3
. 7-10.

14. Cnoco0® WHAOYKUMH HMMYHHOTO OTBeTa y HY)KOAIOIIErocss B 3TOM CyOBEKTa,
BKJIFOYAIO LM BBEJICHHE CYOBEKTY NMMYHOT€HHONH KOMITO3UIAH 110 11.13.

15. Cnoco® monyuyeHHsT BakKLHHBI, BKIIOYAIOIINNA KOMOWHMPOBAHUE aJl€HOBHPYCHOTO
BeKTOpa 1o Jrobdomy u3 nm. 7-10 ¢ papmaLeBTHIECKU TPHUEMIIEMBIM HOCUTEIIEM.

ITo noBepennocTn



SFUM0° knetox

562420

1/7
' V ;
§ i + MPUMMPYIOLLAA UMMYHU3ALLMS
0 2 Hegenn ¥ ymepLuBaeHue
dur. 1A
3000+
-
20004 .
L 3
N |
* I  J
1000 | ? .L
W-«ﬁ:wm wwwwwwwwwwwwwwwwwwwwwwwwwwww s et
a..
10° 107 10° 107 10"
Ad26.FLuc BZ1/BZ28.FLuc Ad26.E

dur. 1B



KoHeuHbl TuTp (LOg10)

3,0-

2,5+

2,0~

1,5-

yyyyy

217

ELISA c Ig K FLuc

| mizﬁ ?;Eut: |

BZ1IRZ28.

Flue

dur. 1C

Ad26.E



3/7

AnEeHOBUNPYCHbIE BEKTOPDI

§ Ad35{B} Ad26{D} Ad5{C) Ad4(E} BZ1/BZ28{C}
o
Q. X
o Ad35 (B} <16 <16 <16
0
- =
L m
O o Ad2s{Dy <16 <16
3 o
g x
@ Ad5 () <16 <16
& |
o Ad4(E}
*
BZ1/BZ28{C}

*Q6pasLbl CbIBOPOTKM KPOBM, MOJIyYEeHHbIE OT MblLLEN, MMMYHU3UPOBAHHbIX C
MOMOLLbIO YKa3aHHbIX CEPOTUMOB

3HaveHumA

<16 HeMTpanaunsaums otcytcTeyeT
16200 Cnabas HeMTpaanzaLm
200-2000 |

»2000 CunbHas HeMTpaaMsauma

dur. 2



4/7

BZ1/BZ28 Ad5

dwur. 3



SI7

Oriy dE1
‘ | AT
pIX

pBZ1_BZ28F
33893 n. o.

dur. 4



6/7

| pBZ1_BZ28F 5IXP
— 25000 33742 n. o.

NEHTOH

dur. 5



77

70 B. u./KneTKa

1014 e - gy BZ1/B728
- -+~ Ad26

B.Y./mn

AHen nocne nnduumupoBaHua

150 B. u./KneTka

107 e g BZ1/BZ28
' ~+  Ad26

B. 4Y./mn

AHen nocne MHGMLMpOBaHUA

900 B. 4./KneTKa

101,
1011 B e W BZ1/BZ28
" - AdZE

5 10,
\. i
= 2 .
A e
] .! o

105

107 r : : 4

g 4 2 3 4

AHen nocne nHomMumMpoBaHus

dur. 6



	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

