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UYroObl 000iTH TPOOIEMY TEHETHUECKON BapuaOeIbHOCTH U U3MEHYMBOCTH 000s10ueuHbIX OenkoB BI'C
IIPU CO3/IaHUM BaKIMHBI, HAMU OBUI HCIIOJIB30BaH IOAXOJ, HA3bIBa€MbIi “OoOpaTHas BaKIMHOJIOTUS® —
“or TeHOMa K BakuuHe”. B pamkax sToro moxaxona Oblna co3gaHa 0a3a JaHHBIX IOCIIENOBATEILHOCTEH
6enxoB BI'C, mpoBenéH aHann3 reHOMa BUPYCa U BBISBICHBI HECKOJIBKO BEICOKOKOHCEPBATUBHBIX YIaCTKOB
B cocraBe obOonouyeunbix OeikoB BI'C. B cocraBe menbix OCJIKOB W BUPYCHBIX YacTHI] 3TH YYaCTKH
MIPOSIBJISUIA HEBBICOKYIO aHTUTCHHYIO aKTHMBHOCTbB: aHTHUTEJIA TIPOTUB JAaHHBIX YYaCTKOB OOHApyKUBAIUCH
Janeko He y BceX OoipHBIX remarutoM C. OmHAKO Cpelar BBICOKOKOHCEPBATHBHBIX YYACTKOB OBLTH
BBISIBJICHBI JIBa TAaKUX, KOTOPBIE COEPIKaIM IIMPOKUA HaOOp MOTEHIHAJIBHBIX MOTHBOB T-XeJIepHBIX
snutonoB. Hamm Obuin pa3paboTaHbl M MOJTYyYEHBI METONOM TBEpAO(}A3HOrO IENTUAHOTO CHHTE3a
HECKOJIbKO HCKYCCTBEHHBIX TMEMTHIHBIX KOHCTPYKIMH, COCTOSIIMX M3 JBYX BBICOKOKOHCEPBATHBHBIX
ydacTkoB obonoueqnoro Oenka E2 BI'C, coeiWHEHHBIX JIMHKEPOM; OJMH M3 OTHX YYacTKOB
cozepxai Habop T-XemrmepHbIX SMUTOMHBIX MOTHBOB. B ommbITax Ha 1a60paTOPHBIX )KUBOTHBIX TTOJYYEeHHbIE
HEeNTHIHbIE KOHCTPYKIMH NPOSIBISUIM MMMYHOTEHHOCTb, CPAaBHHMYIO C MMMYHOT€HHOCTBIO OEJIKOBBIX
MOJIEKYJI, U ObUIM CIIOCOOHBI BBI3bIBaTh 0Opa30BaHHE aHTUTEN, CIIEHU(PUYHO CBSI3BIBAIOIIUX 000JI0YEYHbIE
oenxu BI'C. Ilpr mMMyHH3aIIMH HEKOTOPBIMU KOHCTPYKIUSIMA YAAIOCH TTOYYHTh aHTHTEIA, CBA3BIBAIOIINEC
BI'C w3 mma3mbel kpoBu OonbHBIX rematutoM C. Ha ocHOBe yKa3aHHBIX MENTHUIHBIX KOHCTPYKIHU

pa3pabarbiBacTCs OPUTHHANBHBIN TIpenapaT CHHTETHYECKOM MEeNTHIHON BaKIMHBI MPpOTUB renaruta C.
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BBEJEHUE

Hecmorpst Ha TO, yTO BO30OymuTens remaruta C —
BHUpYC, NpHHAUIeKAIUH K cemeiicTBy Flaviviridae
u poxy BupycoB remaruta C, — OBUI BBISBICH
B 1988 rony, 1o cux mop He CO3JaHbl JIEKAPCTBEHHbBIE

cpenctBa, OOeECIEYMBAIONINE IIONHOE  HM3JICUCHHUE
Bcex wuHOuUupoBaHHBIX. llocmegame Tpu TOnA
O03HAMEHOBAJINChH TOSBJICHUEM Ha PpBIHKE MPSMBIX

AQHTUBHMPYCHBIX IperiaparoB st jeuyeHus renarura C —
nHruduTopos mnporeassl NS3/NS4A Bupyca remarnta C
(BI'C) TenmampeBupa u OolenpeBHpa; BTOPYIO-TPETHIO
(ha3zy KIMHMYECKNX WCHBITAHUI TPOXOAAT WHTHOUTOPHI
BcromorarenpHoro Oenka NSSA, PHK-3aBucumoit
PHK-nonumepassr NS5B, HOBbIE HHTHOUTOPBI MPOTEa3b
Bupyca. [1o 1aHHBIM HCTIBITaHUI, HOBBIE JICKAPCTBECHHBIC
Cpe/cTBa 00ECIIeUnBAIOT B COYETAHMU CO CTaHJapTHOU
Tepanuedl  anb(da-uHTEpHEPOHOM U PUOABUPUHOM
nznedenue He MeHee 70% wuHpumupoBanHsix BI'C
reHotuna 1 B XpoHWdeckod ctaaum 3aboneBanus [1-3].
Opnnako 3()(EKTUBHOCTh NEUCTBUS HOBBIX JICKAPCTB
3aBUCHT OT TEHOTHIIA BHUpyca (0N H3JIEYEHHBIX
O6onbHBIX rematutoM C, 3apaXEHHBIX HMHBIM, 4YeM |,
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reHotunioM BI'C, 3HauuTEeNbHO HIKE), HE OTMEHSETCS
Tepanus nHTepPepoHoM B pudaBuprUHOM. Beé 310 3HAUHNT,
YTO K MOOOYHBIM JEHCTBUSM M TPOTHBONOKA3aHHUSIM
uHTepdepoHa M puOaBUpUHA IOOABISAIOTCS MMOOOYHBIC
JeHCTBHS W TIPOTHUBOIIOKA3aHUSI HOBBIX COCAMHEHHIA,
W, HaKOHel, OOHApYXCHBI yXKe H30erarouue IeHCTBUS
nHTHONTOpOB MyTaHTHBIE (hopmbl BI'C [3, 4].

Takum o6pa3oM, co3gaHHE BakUMH TPOTHUB
BI'C ocraércs HacylLIHON MOTPEOHOCTHIO.
Ot npodmiakTrdeckoli BakIUHBI NpoTHB remarura C
OKUAAIOT MPEJOTBPAIICHUS Pa3BUTHS  MH(OEKIHH
pH MOTIaJaHUH BHpYyCa B OpraHu3M
HIM  XOTS OBl  TMpPEeNOTBpAIlCHHUS  XPOHU3AIMH
3a00yieBaHusl, OT TEPANEBTUYECKOH — CTUMYISIIHA
BHpYCHeHTpanusytomero orera [5-8]. Paspaborka
BakIMH npotuB remaruta C okas3aimach 4Ype3BBIYANHO
CIIO)KHBIM JIEJIOM, ITOCKOJBbKY TPAJUIHMOHHBIA IIyTh
CO3/aHUsl  BakOWHBI  (KYJIBTUBHPOBAaHHE  BHUpYCa,
BBIABJICHUE MNPOTCKTUBHBIX WMMYHOI'CHOB, ITOJTYYCHUC
ATTCHYHUPOBAHHOI'O WJIW HWHAKTUBUPOBAHHOI'O BHUpYyCa
00 MPOTEKTUBHOIO MMMYHOI'€Ha, pa3paboTka cocTaBa
BakKIMHBI M TEXHOJIOTHH €€ IpOW3BOJACTBA, IPOBEpPKA
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IIYTh K NENTUJHOMW BAKIIMHE IIPOTUB I'EITATUTA C

3G GEKTUBHOCTH BAaKI[MHBI HA YKHBOTHBIX) HEBO3MOXKCH.
Bo-mepBbIX, 10 HACTOSIEro BpEeMEHH HE CoO3/aHa
cucrema perukanun BI'C, npuropnast uis mosrydeHus
BHUpyCa B IIpENapaTUBHBIX KOJIMYECTBaX. Bo-BTOpBIX,
BI'C oGmamaer 4pe3BBIYAfHO BBICOKOH TEHETHYECKOU
M3MEHUYUBOCTBIO, YTO OCOOCHHO XapaKTEePHO I OSIKOB
€ro 06OHO‘IKI/I, OTBCTCTBCHHBIX 3a IIPOHHUKHOBCHHUEC
BHpyCa B KJETKY-MHUIIEHb. DTO HPHUBOAUT K TOMY,
YTO BaKLMHA, pa3paboTaHHAs Ha OCHOBE LIEJIOT0 BUpYCa
WIM €ro MOJHOPa3MEpHBIX 0O00JIOYEUHBIX OEIKOB,
S PeKTHBHA TONBKO TPOTHB TOTO CYOTHIIA WIIH Jaxe
TEeHETUYECKOTO BapHaHTa BHUPYCA, KOTOPBIM ObLI
HCIOJBb30BaH Ui Pa3pabOTKU BakKUUHBL. B-TpeTbux,
IIPOHUKHOBEHHE BUpYCa B KIJIETKY MpEICTaBIsIeT coOOn
CJIOXKHBIH, HE 10 KOHIIa M3YYEHHBIN TpoIecc, B KOTOPOM
YY4acTBYIOT HECKOJIBKO pementopoB (cM. o030p [9]),
1 OJOKMPOBAHHUE CBA3BIBAHUS BHPYCa TOJBKO C OTHUM
M3 HUX MOXXET He TOBIUATh Ha MH(puuuposanue [10].
B-uerBéptrhix, Oeniku BI'C MoOryT nmpoHHKarh B KIETKH
WMMYHHOW CHCTEMBI U BO3/ICHCTBOBATh Ha HUX, PUBOJS
B pe3yibTare K TOPMOXKCHHUIO PA3BUTHS HMMYHHOTO
OTBETA M HANpaBJICHUS €ro 10 abeppaHTHOMY ITyTH
(pa3BUTHE ayTOMMMYHHBIX peakIWid, BBIpabOTKa
KpUOTJIOOYIMHOB, 3JI0KaY€CTBEHHOE IEPEpPOKACHHE
mumdounToB) (cMm. 0630p [11]). Cnenyer OTMETHTH TakkKe
OTCYTCTBHE JOCTYNMHOH naboparopHoii monenn BI'C-
MH(EKINN Ha MEJIKHUX XHUBOTHBIX (rermarutoM C Ooneror
TOJBKO UEJOBEK WU IIUMIAH3€), 4YTO 3aTpynHseT
JOKIMHUYECKYIO TPOBEPKY 3(P(PEKTUBHOCTH BaKINWHBI
[12-14]. EnuacTBeHHOW mabOpaTOpPHOW  MOEIBIO
BI'C-undekuun siBisiercst moaenb nHpuuuposanus BI'C
kietok rermatoMbl Huh 7.5 w nocneayromeid persvkanum
BHpYyCa B 3TUX KJeTkax [15-17], Ho aTa MoJens OCHOBaHa
Ha HCIOJB30BAaHUHM BHUpPYyCa C MOIU(DUIUPOBAHHBIM
TEHOMOM, [a W KJIETKH TEelaTOMbl HE SBISAIOTCS
MIOJTHOCTBIO a/IEKBAaTHON MOJEIIbIO TKAaHH MEYCHHU.

Hecmotpst Ha TpynHocTH, B Mupe HAET padora
T10 CO3IAHHIO BAaKIIMH MPOTHB renatuta C ¢ UCIonb30BaHUEM
Pa3TMYHBIX MOAXOAOB: 1) morydeHwe MpopUIAKTHICCKUX
PeKOMOWHAHTHBIX OCITKOBBIX BAKIIMH W BaKIIMH HA OCHOBE
BHPYCOMOJOOHBIX YACTHI], HAIIPABIEHHBIX Ha BBIPAOOTKY
crenuPUUECKUX aHTUTEI K OOO0JIOYCYHBIM OeaKaM
Bupyca, 2) paspaborka tepaneBrnueckux JHK-Bakiun
Ha OCHOBE BUPYCHBIX BEKTOPOB, COICPIKAIINX B CBOEM
cocraBe TeHbl OenkoB-anTuUreHoB BI'C, 3) co3manue
MENTHAHBIX ITMTOTOKCHYECKUX T-DIUTOMHBIX BaKIIMH,
COCTOSIIIIMX U3 CHHTETHYECKUX PparmeHToB OenkoB BI'C,
HpOﬂBJ’IfIIOH_[I/IX AKTUBHOCTH IMUTOTOKCUYCCKUX u
xenmepHelx T-snutonoB. J[Ba mocieaHux moaxoaa
HAalpaBJICHBl HA CTUMYISIOUAI [HTOTOKCHYECKOTO
T-KIJIETOYHOTO OTBETA: MPOTH(Epannio MATOTOKCHYESCKUX
T-mumponuToB, cnenudpuIHO pa3pyIIAOMNX KICTKH,
nHpunuposanabie BI'C. OgHako moka HU OJHA BakKIMHA
HC HpOH_UIa BCC CTaAuHW KIMHHUYCCKUX I/ICHI)ITaHI/Iﬁ
1 He OblIa BBIBEICHA HA PHIHOK.

1. HPEAITIOCBIJIKA CO3JAHUSA BAKIIUHBI

MMPOTUB I'EITATHUTA C
Hdus  paspabotkn  3(QekTHBHOH  BaKIMHBI
nporuB renmaruta C  HeoOXogummo ObUIO  3HATH,

kakne Oenkn BI'C MOTyT CiIy’XHTh NPOTEKTHBHBIMU

AHTUI'CHaAMU, KaKoW MeXaHUu3M HMMYHHOI'O OTBE€Ta
UTpaeT OINpEAC IOy POJIb B HEHTpallM3aluu BUpyca
U KaK 3TOT OTBET (hOPMHUPYETCS.

W3 nmuteparypsl n3BecTHO, 4To npu mH(peknnun BI'C
y mHanueHTtoB  (GOpMHUpPYETCS KaKk TyMOpPaIbHBIN
(oOpazoBanue crneuuHUUHBIX ~ aHTUTEN), TaKk U
LUTOTOKCHYECKUH  (MOSIBJIGHWE W mpoiudepanus
CHenM(PHUUHBIX  [UTOTOKCHYECKHX  T-IMM(OIUTOB)
UMMYHHBIA OTBeT (cM. 0030p [11]). M3-3a memnenHOM
pemMKauy BUpPyca B KIETKAaX IEUCHH M OTCYTCTBHS
Yy HEro LHUTOTOKCHYECKOW aKTHBHOCTH o00a THMa
HMMYHHOTO OTBETa Pa3BUBAIOTCS JOCTATOYHO MEAJICHHO,
U WHTEHCHBHOCTh WX HEBEJIMKA. Tak, TUTPbl aHTHTEI
npotuB 6enkoB BI'C y manueHToB 0OBIYHO COCTABIISIOT
makcuMyM 1:5000 [18], mist cpaBHEHUST — TUTPBI AHTUTEN
K KOpoBOMYy Oenky Bupyca rematuta B y OOJNBHBIX
rematutoM B wmorytr cocraBmats 1:1000000 [19].
Hwu3kast MHTEeHCUBHOCTh KIMMYHHOT'O OTBETa MOXET OBITh
OJTHOM M3 OCHOBHBIX IPHYMH XPOHHU3ALUK 3a00JIeBaHNS:
NMMYHHasl CHCT€Ma HE YCIIEBAeT 3allyCTHTh MEXaHH3M,
00eCTIeYNBAOIINI TTOTHYIO MUMUHAIINIO BUpyca [20-22].
Emé opmmoif BaxxHOW mnpuyuHON HEIPPEKTUBHOCTH
HMMYHHOTO OTBeTa oOpraHusMa-xo3simHa Ha BI'C
SBIISIETCST  BbICOKasi BapuabenbHOCcTh OenkoB BI'C
U MYTalMOHHAs aKTHBHOCTh BHUpPYCa, IO3BOJSIONINE
eMy u30erarb IMMYHHOTO OTBeTa. Perinkarys reHoMHON

PHK BI'C ocywmectBiasercs 1oJ  JAeHCTBUEM
PHK-3aBucumoii  PHK-nmonumepassl, y  KoTOpoOH
OTCYTCTBYeT 3'-5'—3K30HyKIIea3Has IPOBEpSIOIIAs

AKTUBHOCTB, M TOTOMY CKOPOCTh HAKOIUIEHHS MyTaI[li
B reHoMe BI'C ouenp Beicoka: 102-10° map ocHoBaHMii
Ha HYKICOTHUJHYIO MO3ULUI0 B roj [22-24],
YTO COOTBETCTBYET AHAJIOTHYHBIM OLEHKAM JUIS JPYTHX
PHK-cogepxamux  BUPYCOB €  HOJOXHUTEIbHOU
nosisipHOCThIO U B 10°-10° pa3 mpeBOCXOAWT CKOPOCTh
MOSIBJIICHUS MyTalui st JIHK-conepxkamux
BUpycOB [25]. MyTanuu, NpoUCXOJSIIUE B aHTUTEHHO
aKTUBHBIX  ydacTkax  Moiyiekyn  OenkoB  BI'C
U W3MEHSIOMNE CTPYKTYPy AHTHUTCHHBIX JETEPMHUHAHT
n  T-anuTOmMOB,  MO3BOJSAIOT  BHPYCY  YXOAWTH
OT HEWTpanu3aluM AaHTHUTEeNaMH, CHenu(UYHBIMU
K paHee CYIIEeCTBOBABIIMM TeHETHYECKUM BapHaHTaM
BI'C [22, 25-28]. Bo3MOXHOCTh TIOBTOPHOTO 3apaskeHUS
BBI3I0pOBEBIIUX Mocie renaruta C IpyruM H30JISTOM
BI'C ©Oputa mpomeMOHCTpHpOBaHA y IIMMIIAaH3E W
YeloBeKa, MPH 3TOM Yy IIMMIIAH3€ AECTEKTHPOBAINCH
aHTHTENa TIPOTUB 000I0YeYHBIX O0eIKoB BHupyca [29, 30].
AHAJOTUYHO KJIETKH, B KOTOPBIX HAET peIIUKalns
BUpyca, M30eraloT paspylIeHus! I10J JIEHCTBHEM paHee
c(hOopMHPOBABIIMXCS ITMTOTOKCHYECKUX T-TUM(OIHUTOB
[27, 28]. Tloka pa3BuBaeTcsi MMMYHHBIH OTBET HOBOM
CHEeIU(UIHOCTH, BHPYC YCIIEBAaET CHOBA MYTHPOBATh,
1 3TOT IPOLECC MOKET MPOAOKATHCSI OECKOHETHO JOJITO.
Hawubosiee BapuabenbHOW CTPYKTYPOH OTIHYAIOTCS
obonoyeunsie Oenku BI'C, xoTopble Kak pa3 U SIBISIFOTCS
MEePBbIMM KOMIIOHEHTaMH BHpYCa, PacIO3HaBA€MbIMU
MMMYHHOW CHCTEMOH yesloBeka Kak uyskepoansie [31, 32].

Tem ©He ™menee, mpumepHo y 20-30% OOIBHBIX
BI'C-undexnuss  3akaHYMBAETCS  BBI3JIOPOBICHHUEM
¢ snumuHanuen Bupyca [33]. Kpome Toro, emié B nepeoe
necstwierne uccienoBanus BI'C ObLIM  MONMy4YeHBI
Pe3YIBTaTHI, YKa3BIBAIOIIHE Ha  BO3MOXXHOCTH
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00pa3oBaHMsl BUPYCHEUTPAIHU3YIOIIMX aHTUTEN U 3aIIUTY
OpraHM3Ma ¢ UX IMOMOIIBIO OT HHPHUIIMPOBAHHS BUPYCOM.
Tak, mmMnan3e, MMEBIINE BBICOKHH THTpP aHTHUTEI
K obomoueunpiM Oenkam BI'C mociie mMMyHU3amww
OTUMH  O€JIKaMH, OBIIM  IIOJHOCTBIO  3aIUIIEHBI
OT MOCIEAYIOUIET0 HH(OUIUPOBAHUS TOMOJIOTUIHBIM
u3ossitoM BI'C [34]. Taxoke HabMrogany U HEHTpaIu3anuio
in vitro romonoruuHoro usonsata BI'C B pesynbrare
MHKyOaIlMd €ro C CBHIBOPOTKOM KPOBM IalHEHTa
¢ xponuueckuM renarutoM C [35]. ¥V BbI3IOpPOBEBIIUX
MAIIECHTOB oOHapyxuBaIn IIUTOTOKCHYECKHE
T-numdoruTel, crnenudUIHO  AKTHBUPOBABIIHECS
¢parmentamu Oenko BI'C [27, 29, 36, 37]. Takum
obOpasom, B orBer Ha BI'C-mndexkmuio B opraHuzme
MOXET (POPMHUPOBATHCSI UMMYHHBIN OTBET, HAIPABJICHHBIN
Ha JJIMMHMHAIMIO BUPYCA, HO ATOT OTBET BO MHOTHX
CITydastX OKa3bIBAeTCS CJIAOBIM, H30JIAT-CHEIU()UIHBIM
M OTCTAOIUM IO BPEMEHH OT CKOPOCTH MyTalui
B reHome BI'C. Dro yka3piBaeT Ha BO3MOXXHOCTH
pa3paboTKK Kak MPOTEKTUBHOM, TaK M TEpareBTHYECKON
BakIMH npotuB remaruta C, ¢ OXHOM CTOPOHBI,
U HENPUMEHMMOCTh  TPAAMIHOHHOTO  IOJIXO0JA
K €€ CO3[1aHMI0, C APYTOH.

Jlist co3maHust BakIMH TPOTHB HMH(CKIMOHHBIX
arCHTOB C BBICOKOBApUAOCIBHBIMA M HW3MCHUYUBBIMU
AaHTUTCHAMHU  pa3paboTaH  TOAXOJA,  Ha3bIBACMBIU
“obpatHo# BakmmHONoOrHEH” [38] (puc. 1). DToT moaxon
npexycMarpuBaeT pa3pabOTKy BakIMH Ha OCHOBE
MPUHIMIHAIBHO HOBBIX MCKYCCTBEHHBIX CHHTETHYECKUX
U PEKOMOWHAHTHBIX HMMYHOTCHHBIX KOHCTPYKIIUH,
COCTaBJICHHBIX c HCIIOJIb30BAaHHEM METOJIOB
OMonH(OPMATHKH u CITOCOOHBIX BBI3BIBATh
2 deKTHBHBIN, CTAOWIBHBIA W IMTUPOKOCTICIIH(IIHBIHA
WMMYHHBIH OTBET MPOTUB T€HETHYECKH H3MEHYHBOTO
Bo3Oynutenss [38, 39]. B pamkax mnpuMeHEHHS
KOHIICTIMK “00paTHOW BaKIMUHOJOTHH K pa3paboTke
BaKIMHbI ~ mpoTuB remaruta C  HamMu  ObUIH
3aIUIAHUPOBAHBI  CICAYIOIIHE WCCICAOBAHUS: IOUCK
BBICOKOKOHCEPBATUBHBIX AHTUTCHHBIX JETEPMHHAHT
MOTCHIMATHHO  BUPYCHEUTPANM3YIONIMX  AHTHUTE,

KOHCCPBATUBHBIX MOTHBOB T-xennepHHx SIIUTOIIOB
OTUX

B cocraBe OenkoB BI'C,

T'EHOM

COCTaBJICHHUEC U3

OPEICKA3AHHE ORF-OBJACTEIH
CTPYKTYPHO-OYHKIHOHA.TBHAA
XAPAKTEPHCTHEA KOTHPYEMBIX BE.ITKOB

BE/IKOB

~ 0~

[ NPEJCKASAHHE II I | PIKCOEPHMEHTBI ]

IMHTONOB (MEIICKAH)
[ COCTABITEHHE AHTHIEHHBIX ]

[ AHTHI'EHHOE KAPTHPOBAHHE ]

B—— —
KOHCTPYKITHIT

HCOBITAHHA HA
AHBOTHBIX

Pucynok 1. ITyth pa3paboTKu BakKIMH C UCIIOITb30BaHHEM
oJIX0/1a “00paTHOM BaKIUHOJIOTHH (CXeMa).
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(parMeHTOB MCKYCCTBEHHBIX aHTHICHHBIX KOHCTPYKIMH
Cc Toclenyrmed mNpoBepkoll HX HMMMYHOT€HHOCTH
n pa3paboTka Ipernapara BaKIWHBI B BHJE CMECH JHOO
KOHBIOTaTa 3TUX KOHCTPYKLUH C aJbIOBAHTOM.

2. UCCJIIEJOBAHUE BAPUABEJIBHOCTHU
AMHAHOKHMCJIOTHBIX TOCJIEJOBATEJTbHOCTEN
OBOJIOYEYHBIX BEJIKOB BI'C, CO3JJAHUE
BA3bI JAHHBIX HCVmap

[TepBBIME KOMIIOHEHTAMH BHpYCa, PaCIIO3HABACMBIMHU
HMMYHHOH CHCTEMON YeJIOBEKAa KaK YyXEpOJHBIE,
ABISAIOTCA  ero oOosoueunsie Oenku El1 n E2.
OIHOBPEMEHHO 3TH 6enku OTBETCTBEHHBI
3a B3aMMOJICIICTBHE C pelenTopamMH KIETOK-MHUILIEHEH
U 3a npoHukHOBeHHWE B HuX [40]. AHTUTena MpOTUB
oOomoueunsix  OenkoB  BI'C  Moryr  mposBIsTH
(m B psage ciaydaeB JCHCTBUTEIBHO TIPOSBISIOT)
BUPYCHEUTpanu3yoollee M MPOTEKTUBHOE JICHCTBUE
[34, 35, 41-52]. Oqrako 000J104€UHBIC OCIIKH OTIHYAIOTCS
HanOOJIBIITUM FCHETUYECKUM pa3HooOpasueM
B 3aBucumocTtu or cyoruna BI'C u nHambGombmren
M3MEHYHMBOCTHIO @aMHUHOKHCIIOTHBIX TTOCIIE/IOBATENEHOCTEN
B XOJ/I¢ MHOTOKPATHBIX PETUIMKALNIA BHpyca B OpraHU3Me
xo3smHa [31, 32]. DTO sABIsSETCS OMHOW M3 OCHOBHBIX
npuunH m3beranus BI'C uMMyHHOTO OTBeTa OopraHu3Ma
XO35IMHA W TPOSIBJICHUS y TOJABIISIOIETO OOJBIIMHCTBA
AQHTHUTEN, IOJIyYEHHBIX IMPOTUB IIEIBIX 000JI0YEUHBIX
6enkoB  BI'C, BHpHOHOB WM BUPYCOINONOOHBIX
YacTUL BUPYCHEUTpaNu3yIOIlEd U NPOTEKTHUBHOMH
AKTMBHOCTH B OTHOIIEHWM TOJNBKO TOTO TE€HETHYECKOTO
Bapuanta BI'C, mpoTuB KoTOpOro BEIpabOTaHBI aHTHUTENIA
[22, 25-28, 53, 54]. Tem He MeHee, 000JOYCUHBIC
oenku BI'C sBistimch W 70 CHX TMOP  OCTAOTCA
00BEKTOM IPUCTAIBHOTO BHUMAaHUS UMMYHOXHMHKOB U
BHpPYCOJIOTOB. BakHast ponb Ha HadalbHBIX CTAIUAX
nHpuIEpoBaHUA  ne’maeT  00oNOYeYHBIE — OeNKH
MIPUBJICKATEIHbHBIMU o0BeKTaMu BaKI[MHOJIOTHH,
HO BBICOKasi BapuadeIbHOCTh MX CTPYKTYpbl CTaBUT
3ajaqy ~ TOHWCKAa  KOHCEPBATUBHBIX  aHTUTE€HHBIX
JCeTePMUHAHT B O3TUX OelKkaXx W KOHCTPYMPOBAaHHE
Ha OCHOBE OTHX JAECTEPMHHAHT HCKYCCTBEHHBIX
UMMYHOTEHHBIX KOHCTPYKIMH, CHOCOOHBIX BBI3BIBATH
BUPYCHEUTPANN3YIOMUNA W NPOTEKTUBHBIH HMMMYHHBII
OTBET ILIMPOKOH CHEHU(PUYHOCTH B OTHOIICHUHU
pazauunbIx u3onsatos BI'C.

Hamu Oputm coOpaHBI W3 pa3HBIX HCTOYHUKOB
(myOnukamuu, BKIIIOYAs IMATEHTHI, HAlMOHAJIbHBIC U
MEXIYHapOIHbIC 0a3ml JIAHHBIX MEePBUYHBIX
CTPYKTYD OEJIKOB i HYKJIEMHOBBIX  KHCIIOT)
MTOJTHOPAa3MEpHBIC M (parMEHTapHbIC AMHUHOKHUCIOTHEIC
mocnenoBarenbHocTH OenkoB BI'C u HyKICOTHIHBIE —
reHoMa BHpyca. HyKIeoTHIHBIE MOCIEHOBATEIEHOCTH

ObLIH TPaHCIUPOBAHBI B AMHUHOKHCIIOTHBIE.
beuma cdopmupoBana M 3aperucTpupoBaHa 0aza
nauublx  HCVmap, coxepxaBmas — uH(pOpManuio

00 aMHHOKHCIIOTHBIX TIOCJIE/IOBATEIBHOCTSIX CTPYKTYPHBIX
U HecTpyKTypHbIX OenkoB BI'C, uX aHTHUTeHHBIX
JeTepMUHAHTaxX " T-snuromnax, a TaKKe
O6mbnmorpaduyeckie CCHUIKM Ha TIPEICTaBICHHYIO
uudopmaruo [55, 56]. B mpomecce co3maHus 3TOM
0a3bl JJaHHBIX AMHUHOKHCJIOTHBIE I0CJIEI0BATEIbHOCTH
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O0enkoB BI'C ObutM MOIBEPTHYTHl BbIPAaBHUBAHUIO
JUIS TOTO, 4TOOBI OOECHEYNTh EIUHYI0 HyMepaluio
AMHHOKHUCIJIOTHBIX OCTaTKOB B HUX ISl BCEX I'€HOTHUIIOB,
CyOTHIIOB M TEHETHYCCKUX BapUAHTOB (“‘KBa3HBHIOB’)
BHpyca. DTO BBIPaBHHBAHME ITO3BOJIMJIO HAM CPAaBHUTH
AMHHOKHUCIJIOTHBIE IOCIIE0BATEIBHOCTH 000I0UEUHBIX
6enkoB BI'C 1 BBIIBUTH B HUX BBICOKOKOHCEPBAaTHBHbBIE
AMHMHOKHCIIOTHBIE OCTaTKU M Ienble yuyacTku [32].
Oxasasioch, 4To THnepBapuadenbHblii yyactok HVRI1
obomoueynoro 6Oenka E2 BI'C comepXHT HECKOIBKO

B remarouutax. C MOMEHTa MyOJUKAIMK JTaHHOU
paboThl OBLIO MONYYCHO HECKOJIBKO MOATBEPIKIACHUIMA
TOro, 4YTO BbIsIBIeHHbIe Hamu B 2000 rony
BBICOKOKOHCEPBATUBHBIE ~ yYacTKU  JACHCTBUTEIHHO
OTBETCTBEHHBI 3a B3aUMoOJeHCTBHE ¢ pernenitopamu BI'C
nubo 3a ciausHME MeMOpaHBI BHpPyca M HHAOCOMBI
KkneTku-xo3suHa [57-60]. Ilozmuee, B 2007 1,
OBLJIO  MPOAHAIM3UPOBAHO  OONbIICE  KOJIUYECTBO
MTOJTHOPAa3MEPHBIX M (h)ParMEHTAPHBIX aMHUHOKHCIOTHBIX
[ocjaeaoBaTebHOCTEeH 00o0noueuHblx OenkoB BI'C,

BBICOKOKOHCEPBATHBHBIX AMUHOKHMCIOTHBIX OCTATKOB, HAMJIEHbl JONOJHUTENbHBIE BBHICOKOKOHCEPBATUBHbIE
a B psjge NO3UUMH penepryap AMHMHOKUCIOTHBIX YYacTKH, COCTaBIEHA CTPYKTYPHO-(QYHKIIHOHAIbHAS
3aMEH  CTPOr0  OrpaHW4YeH HabOpOM  CXOJAHBIX Kapra 3THX OenkoB [61] (puc. 2).

10  (QU3MKO-XMMHYCCKHM  CBOMCTBAM  OCTAaTKOB, JlornuHo OBIJIO HUCIONB30BATH JIAHHBIE YYaCTKU

9TO 00€CICUMBACT COXPAHHOCTh MPOCTPAHCTBCHHOM
CTPYKTYpBI 3TOTO ydacTKa HECMOTpsI Ha BapruaOeIbHOCTD
AMHWHOKHWCIOTHON IIOCIIENOBATENbHOCTH. AHann3 827
MOJTHOPA3MEPHBIX M (hparMEeHTAPHBIX AMUHOKHCIOTHBIX
mocleaoBaTeIbHOCTEN  00o0moueunpix OenkoB BI'C,
BKJIouass 517 aMUHOKHCIOTHBIX HOCJICHOBATCILHOCTEH
yuactka HVRI, usBectnsix k 2000 romy, mo3Boaun
BEISIBUTH § BBICOKOKOHCEPBATUBHBIX YYaCTKOB B COCTaBE
obomouyeynpix OenxoB El m E2. MBI mpeamomoxuim,

JUIsSL KOHCTPYHMPOBAHHUSI BakKIUMHbI MpoTuB remaruta C.
Omnako k 2000 1. maHHBIX O (YHKIHOHAIHHOW
3HAYMMOCTH  HAHJCHHBIX  BBICOKOKOHCEPBATHBHBIX
y4acTKOB HE ObLIO; aHTUICHHAs AaKTUBHOCTh JTHX
YY4acCTKOB Takxe ObUIa HCCleoBaHa (PparMeHTapHO.
[ToaToMy criemyromMMu dTamaMu Hamiei paOoThl OBLIH
HCCIIEIOBAaHUE AMUTOMHOW CHENU(YUIHOCTH HUMMYHHOTO
orBeta Ha obomouewnsie Oenkn BI'C m kaptupoBanme
YYaCTKOB, OTBETCTBEHHBIX 33 B3aHMOJICHCTBUE C OIHHM

4TO OSTH BBICOKOKOHCCPBATHBHBLIC YYaCTKH MOI'YT s KOPEIENTOPOB BUPYCA, renapchynL(baTOM.
ObITH OTBETCTBEHHLI 34 B3aMMOJICCTBUE BHUpPYCa
C peocnTtopaMu W HMHBIMH  MOJICKYJIaMH  KJICTOK

OpraHM3Ma-X03s1Ha, MMOCKOJIBKY, HECMOTPSI Ha Pa3Indus
MEPBUYHBIX CTPYKTYp OEJIKOB pa3HbIX T'€HOTHIIOB,
cyorumoB u “kBasuBumoB” BI'C, Bce remermueckue
pazHoBuaHOoCcTH BI'C 00magaroT OJMHAKOBBIM BHIOBBIM
U KJIETOYHBIM TPOITM3MOM — 3apPakaloT TOJILKO YEJIOBEKa

3. CHEHUOUYHOCTb UMMYHHOI'O OTBETA
HA BBICOKOKOHCEPBATUBHBIE YYACTKHA
OBOJIOYEYHBIX BEJKOB BI'C

HCCJ’IeZ[OBaHI/Ie CHCLII/I(I)I/I‘IHOCTI/I HUMMYHHOI'O OTBETa
Ha BBICOKOKOHCEPBATHUBHBIEC YYACTKH 000JI0YEYHBIX

M WUMIaH3e U 3QQEKTHBHO PEILIMUMPYIOTCS TOIBKO GenkoB BI'C  mpPOBOZMIH — METOZOM

yevrNvsglYhvTNDCsNsSTvyeaadmi lregNsSrCanlt Ptl1Aarnasvpt
2 3 4 5
LLiRrHvD11VgaAa ([CSAMYvGD1CGsvilvsQlftfsPrrhel vQdCNCSiYpGhvtGHRMA)
5 6 7 El- |
WDMMMNWSPT|LalvvagllRiPgavldmvaGaHWGvlaglaY f[SMvGnWAKV1iv11LLaGVdg
- E2 8
eTytLtGgaaarttsgltslfspGp SQni(jLiNtNGsWHINrTALNCNdSI.lnT Gr1AaLfYCLhkF
9 10
NsSGCpeRmasCrpiddFaqgGWGpityangsgldgqrPYCWHYpPkpCG1vpAssVCGPVYCETP|
10 11 12 13
SPVVVGTTDHfGvPTYsWGeNeTDV|1 1 LnntRPPqgnWFGCTWMNs tGFtKtCGgPPCniggvy
14 15 16 17
nntIL{tCPTDCFRKHPeATYt kCGs GPW1TPRC|LVAYPYRLWHYPCT VN t|iFKvRMyVGGVEH
18 19 20
R1nAACNWTRGeRCd1eDRDRselSPLI1 STTewqi LPCsFttlPALSTGLiHLHGNIVDVQY|

1¥GvgsavvsfaikWEyv1L1IFLLLADARvCacLWmmlLiaQAEA

NCIITUIAHOIO

Pucynok 2. KoHceHCycHasi aMHHOKHCIIOTHAsE TOCJeN0BarelnbHOCTh obosoyeynbix OenkoB E1 m E2 BI'C. 3armaBHbIME
OykBaMH 0003HaueHbl aAMHUHOKHCIOTHBIE OCTATKH C YacTOTOM BCTpedaeMOCTH cBbIE 95%. CepblM LBETOM OTMEYEHBI
BBICOKOKOHCEPBATUBHbIE YYacCTKH IIOCIEJOBATEIbHOCTEH, MOAUEPKHYTHl y4YacTKH, OTBETCTBEHHBIC 3a B3aHMOCHCTBHE

¢ peuenropamu BI'C.
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CKaHUPOBAHHsSI C MCIIOJIb30BAHUEM OMOTHMHHUIMPOBAHHBIX
mentuaoB [62]. B 3Toit paboTe B  CBHIBOPOTKE
KpOBH OOJBHBIX XpoHHMUYeckMM remnaturoM C Obun
BEIBIICHBI aHTUTENA, CICHU(UIHO B3aMMOJICHCTBYIOIIIEC
C HEKOTOPBIMH BBICOKOKOHCEPBATHBHBIMH yYaCTKaMU.
Hanbomee  BBICOKYI0  QHTHTEHHOCTH  IPOSBHIH
KOHCepBaTHBHBIC ydacTku NeS B Oenke E1 u Ne20
B Ocnke E2 (puc. 2), aHTHTENIa MPOTHB OKTANCITUIHBIX
(parMeHTOB M3 ATHX Y4YacTKOB OBUIM OOHapy>KEHBI
coorBercTBeHHO B 50% 1 33% 00pa3moB CHIBOPOTOK
kpoBu  OompHEIX  remarutoM  C.  AHTHTena,
B3aMMOJICHCTBYIONINE C OKTANCNTHIHBIMU (parMeHTaMH
U3  JpYyrUX  KOHCEPBAaTHUBHBIX  YYacTKOB,  ObLIU
BBISIBJICHBl B CJMHUYHBIX 00paslax ChIBOPOTOK KPOBH.
HemaBHO, B cBA3M C OOHAapyKCHHEM  HOBBIX
BBICOKOKOHCEPBATUBHEIX ~ yY9acTKOB B COCTaBe
obomoueunsix OeakoB BI'C, omnucaHHBIA  BBIIIE
9KCIIEPUMEHT  IOBTOPHIIN c HCIIONB30BAaHUEM
OoJbIIEro  KOJMYECTBAa  MENTHUAHBIX  (ParMeHTOB
U CBIBOPOTOK KPOBH APYIHX MAIMEHTOB ¢ remnarutom C
[63]. HoBoe wuccienoBaHue MNIPOAEMOHCTPUPOBAIIO
AHTUTCHHYIO aKTHBHOCTh IPAKTHYECKH Y  BCeX
BBICOKOKOHCEPBATUBHBIX YYacTKOB, OTHAKO AaBHIHOCTH
oOpasyromuxcss TPOTHB HHUX AaHTHTEN HEBBICOKA,
crenupUIHOCTb AHTHUTEI CUJIBHO BapbUpyeT
OT TalMeHTa K IalueHTy, a caM HWMMYHHBIH OTBET
pa3BuBaercsi J0BOJbHO MemieHHO [63]. Cuenyer,
OJTHAaKO, OTMETHUTH BBISIBICHHYIO TEHICHIIUIO
K YBEIMYCHHUIO PA3HOOOpa3usi  CIenupUIHOCTEH
AHTUTEN MPOTHUB KOHCEPBAaTHUBHBIX YY4aCTKOB
obonoyeunbix OenkoB BI'C y OONBHBIX XPOHUYECKUM
remarutoM C C HU3KUM ypPOBHEM BUPEMHH WJIH IaxKe
e€ OTCYyTCTBHEM II0 CpaBHEHHIO C TalHMeHTaMu
C BBICOKAM ypOBHEM BHpeMHH. [lo-BHIUMOMY, HAIAYHE
AQHTHTEN TPOTHUB BBICOKOKOHCEPBAaTUBHBIX y4acTKoB BI'C
BHOCHT BKJAJ B HETaTHUBHYIO DETYISALUI0O BUPEMHH,
HO M3-32 MEJIEHHOTO pa3BUTHs HMMYHHOTO OTBETa
U HHU3KOW KOHIEHTpPAllMM, a TaKXKe COXpaHCHUS
TIOMYJISIMK BHpyca B KJIETKax M NIPSIMOM ero mepenaqn
yepe3 MEXKIETOUHble KOHTAaKThbl [64] aTu aHTUTENA
HE CIOCOOHBI O00ECTEeYUTh TIOMHYIO JSIMMUHAIUIO
BHpyca. MeIeHHOE pa3BUTHE HMMYHHOTO OTBETa
cBsizano ¢ TteM, uto BI'C BecbMa MeEJICHHO
peruMmupyercst B MHQUIMPOBAHHBIX  KJIETKax
U HE O0NaJacT IUTONATHYHOCTBIO [65]; MOCTyIUICHUE
B KpPOBb OOJBIIUX KOJIUYECTB BHUPYCHBIX YACTHII,
YTO TPHUBOAWIO OB K (OPMHPOBAHHUIO I(PPEKTHBHOTO
AQHTHUTENI0-0TIOCPEOBAHHOTO OTBETA IMMYHHOM CHCTEMBI,
sBIsieTCSt penakuMm coObitueM. ClieayeT OTMETHTb,
YTO  MHTEHCHBHOCTH  @HTHUTEI0-ONOCPEIOBAHHOTO
MMMYHHOTO OTBETa IPH NPUHYAUTEILHON UMMYHH3AIMN
mperaparom odomodedroro 6emka E2 moctaroyHo BRICOKa
W Yy KpPOIWKOB M MBImeH [66], n y mmmmanse [35, 42];
OJTHAKO THUTPHI aHTUTEN MPOTHUB BBHICOKOKOHCEPBATHBHBIX
obmacteii u B 3TOM ciy4ae HeBenuku [66]. Takum
00pa3oM, UMMYHOTEH ISl BaKIMHBI HEOOXOIUMO OBLIO
CKOHCTPYHPOBATh TaK, 4YT0OBI obecreunTh 3PHeKTHBHOES
dbopMupoBaHHE  WMMYHHOTO  OTBETa,  BKIJIOYas
MMMYHOJIOTHYECKYTO MTaMSTh, HA BEICOKOKOHCEPBAaTHBHEIC
ydgacTku obonoueyHsix OenkoB BI'C, oTBeTcTBEeHHBIC
3a B3aUMOJICHCTBHE C KOMIIOHEHTAMH KJIETKU-XO3S5IMHA.
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4. KAPTUPOBAHHUE YYACTKOB
OBOJIOYEYHBIX BEJIKOB BI'C,
CBA3bIBAIOIIUXCA C TEITAPAHCYJIb®ATAMUA

B konre 1990-x — nauasne 2000-x ro0B B psizie paboT
MOSIBUJIMCH TepBble cBeaeHus o penenrtopax BI'C
Ha MeMOpaHaX MHOHUIUPYEMBIX KIETOK (cM. 0030p [9]).
OTO TMO3BONWIO Ha4YaTh KapTUPOBAHHE YYacTKOB
000M04YeyHBIX ~ OENKOB  BHpPyCa,  OTBETCTBEHHBIX
3a NMPOHUKHOBEHHE €ro B KIeTKy. Hac 3amHTepecoBaim
CalThl  CBsA3BbIBaHMsI OOosoueuyHbIXx OenkoB BI'C
c remapaHcyinbdaramMu ~ MeMOpaH  TremnarolMTOB.
Bo-mrepBrIX, TemapaHCcynb(haThl TEMaTOIUTOB CHIBHO
CyTh(haTUPOBAHBI B CBOWX IHCTAIBHBIX, YHalEHHBIX
OT TIOBEPXHOCTH MEMOpaHBl KJIETKH, YydYacTKax,
YTO OTIIMYAeT WX OT TeHapaHCyab(haroB APYrHX THUIIOB
KJIETOK UM  JienaeT CcrHeuu(GUYHbIM  pelenTopom,
obecneuynBaromM Tporm3m BI'C k kiieTkam neuenu [67].
VYuuteiBast 3TOT (PaKT, TemapuH BIOJIHE MOXET CITY)KUTh
9KCIIEPUMEHTAIIBHOH  MOJENBI0  TemapaHCyIb(paToB
renaTonuToB.  BoO-BTOpBIX, B  aMHHOKHCIOTHBIX
MOCTIEAOBATEIBHOCTAX 00omoueyHsix OenkoB BI'C
HC BBIABISUIUCH OOIICHPUHSTHIC CTPYKTYPHBIC MOTHBBI
renapaHcyb(ar-cBsA3bIBaIOIINX yYaCTKOB.

Jnst BBIABICHUS TemapaHCyiIb(paT-CBA3BIBAOIINX
YYacTKOB B COCTaBE BRICOKOKOHCEPBATHBHBIX (hParMEHTOB
obonoyeunpix OenkoB BI'C Hamu ObUIO HCIIONB30BAHO
HENTHIHOE CKAHWPOBAHHUE CO CIIEUAIILHO Pa3pabOTaHHbIM
METOZIOM JAETEKIINH B3aUMOJICHCTBHSI OMOTHHUIIMPOBAHHBIX
MENTUJOB C KOBAJEHTHO CBSI3aHHBIMH C IOAJIOXKKOM
TeapuHOM WM TelapaHcynbparoM C IOMOIIBI0
CTpENTaBUANHA, KOHBIOTHPOBAHHOTO C MEPOKCHIA30M.
bbuin HailieHbl TPY OCHOBHBIX y4acTKa B3aUMOJCHCTBUS
¢ renapancyibparamu B Oenxke E2  BI'C:
BBICOKOKOHCepBaTHBHBIC yyacTku NeNe 9, 16 u 19 (puc. 2).
lenmapuH-cBA3bIBAIONIAs AKTHBHOCTH 3THUX (PAarMeHTOB
OplTa TakoW JKe, KaK W H3BECTHBIX W3 IJIUTEPATYpPHI
TeIapUH-CBA3BIBAIOIINX (PArMEHTOB JAPYTUX OEIKOB:
¢ubpoHekTHHA, anonumnonporenHa E, TpoMOocmoHMHA
1 OeJKa KaJlbIUeBbIX KaHaioB L-tumna [68].

BBIsIBIICHHBIC yYacTKH CBSI3BIBAHHS 00OJIOYEYHOIO
Oenka E2 ¢ remapancynsharaMu ObUTH 1ajiee HCIIOIB30BaHbI
B KOHCTPYMPOBAaHMM NENTHUAHBIX aHTHUICHOB IS
CHUHTETUYECKOU HeHTH}IHOﬁ BaKIIUHBI ITPOTHUB I'€IiaTuTa C.

5. KOHCTPYUPOBAHUME N CUHTE3 .
HENTUAHBIX AHTUTEHOB JIUISA HEINITUAHOU
BAKIIUHBI ITPOTUB I'EITATUTA C

Hwuskast ”HTEHCHBHOCTB, MeJUICHHOE (OPMHpOBaHNE
u ObIcTpOE yracanue UMMYHHOTO oTBeTa
Ha BBICOKOKOHCEpBATHBHbIE (parMeHTsl B COCTaBe
nenbix  obonoueunsix OenkoB BI'C  moryT OBITH
BBI3BaHBI CICAYIONIMMHU TPUIHHAME: (2) PacIoI0KEHUEM
pAoOM ¢ HWMMYHOIOMHHAHTHBIMH  B-smuTomammu
¢ BaprabenbHOM IEPBUYHON CTPYKTYPOH MITH UMEIOIITUMHU
KOH(GOPMAaMOHHY0 mpupoay; (0) HeoNTUMaTbHOM
JIOKaJIM3alMeld OTHOCHTENBHO T-XEeNIepHBIX SIHUTONOB
C MIMPOKOH cIenn(UIHOCTHIO B OTHOIICHWH IJIAaBHOTO
KoMITIekca TuctocoBMectuMoctu Il kmacca (MHC 11);
(B) KpaTKOBPEMEHHOM TOCTYITHOCTHIO TS B3aUMOICHCTBHS
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C UMMYHOIIIOOYJIMHAMHU M peuentopamu B-numdonuTos,
YTO XapakTepHO, B YaCTHOCTH, Ui IENTHIOB
CIIUSIHUSL BUPYCOB ((parMeHTOB 0OOJIOYEYHBIX OCJIKOB,
OTBETCTBEHHBIX 3a CIHUsSHHE MeMOpaHbl BHpyca
¢ MeMmOpaHOH SHIOCOMBI KIIETKH-XO3AHMHA). 3agada

cocTosia B MIOJIyYEHUH Takou AHTUTCHHOM
KOHCTPYKIIMM, B KOTOPOH BBICOKOKOHCEPBATHBHBIC
yuyactku oOosoueunoro Oenka BI'C, BwiOpanHbIe

B KayecTBE  B-3nUTONOB, ONTUMaJbHBIM 00pa3oM
MIPE3EHTUPOBAINCH (95 NMMYHHOH cUcCTeMe
(B- u T-xenmepHbIM JUMQONINTAM), YTO 00CCIIEYHBAIIO
Obl (OpMUPOBAHME HWHTEHCHUBHOTO U JJIATEIHHOTO
AHTHUTEJIO-0MIOCPEIOBAHHOTO ~ MMMYHHOTO  OTBeETa.
Jist perieHus TakoH 3aauu npearnonaraemMple B-anuroris
COCIMHSIOT B CIUHYI0 KOHCTPYKIHIO C H3BECTHBIMHU
T-xennepHbIMU 3ITUTONAMH C ITUPOKOH CHIEHU(PUIHOCTHIO
B OTHOIICHNH aJutenbHbBIX BapuanToB MHC II (mampmumep,
¢ T-xenmepHBIM 3MHUTONOM M3 CTOJOHSYHOTO TOKCHHA)
[39, 69]. Onnako, myTéM aHajdu3a aMHHOKHCIOTHBIX
rocJeioBaTeNibHOCTel  obooueunbix  Oenko  BI'C
¢ nomoiusto mnporpammuoro mnpoaykra SYFPEITHI,
TIO3BOJISIIOILETO TPOBOANTH MOUCK MOTHBOB T-3IHMTONOB
B TEPBUYHBIX CTPyKTypax OemkoB [70], B cocraBe
Oenka E2 OblTH BBISBICHBI JIBA BHICOKOKOHCEPBATHBHBIX
ydacTka, cojepiaiiue Kaxablii Habop T-xenmepHbIX
STIHUTOMHBIX MOTHBOB C Pa3HOOOPa3HOI CIEHUPUIHOCTHIO
B oTHouleHuu ajuienbHbIX BapuantoB MHC II, a Takxke
HECKOJIBKO YYacTKOB C MEHBIIMM pa3HooOpaszueM
MOTHBOB T-XeNNepHBIX JMHUTONOB. TakuMm o0pa3om,
MOSIBIJIACH  BO3MOXKHOCTb ~ COCTAaBUTb AHTUTCHHBIC
KOHCTPYKLUHU TOJILKO U3 ()parMeHTOB 000JOYEYHOIO
o6enka E2 BI'C, yrto mo3Bommio Obl aKTHBHPOBATH
BI'C-cnenuduunpiii kak B-, Tak wn T-xierouHslid
MMMYHHBIA OTBeT. Hamu ObUIM COCTaBIICHBI HECKOJIBKO
TaKAX aHTUTEHHBIX KOHCTPYKIui mmmHOM oT 30 mo 40
AMHMHOKHCJIOTHBIX OCTaTKOB; KaXJas COCTOSJIa U3 IBYX
BBICOKOKOHCEPBAaTUBHBIX (PPAarMEHTOB 000JIOYEYHOTO
oenka BI'C, coeanHEHHBIX THOKMM JIMHKEpOM. Takne
KOHCTPYKIIMH MOXXHO I0JIy4aTh METOAOM TBEPAO(pa3HOTO
MENTUAHOIO CUHTE3a ¢ nociuenyoei ounctkon BOXKX.

KoHcTpyKIuu ObLM CHHTE3UPOBAHBI C HCTIOIB30BAHAEM
9-ayopenmi(merokcukapoormi)(Fmoc)-3amunéHHbIx
MIPOM3BOJHBIX AMHHOKHCIOT B BHJE aleTHINPOBAHHBIX
no N-KOHIIEBOW aMHHOTpYINIE K aMHJAMPOBAHHBIX
mo C-KOHIEBOW KapOOKCHIBHON TpyMIE IEHTHIOB.
Bce KOHCTPYKITIHT conepxKanu CKIIOHHBIC
K  MEXMOJEKyIIpHOW  arperanud  (parMeHTHI
MOCJIeIOBATENILHOCTH, YTO TOTPEOOBATIO MPUMEHEHUS

Oonee  A(G(GeKTUBHBIX, YEeM [pH  CTaHAAPTHOM
ABTOMATUYECKOM NENTUAHOM CHUHTE3€, pEarcHToB
JUIS ylajJeHus 3alUTHBIX Fmoc-rpynm u akTUBanuu
MPUCOETUHIEMBIX aMUHOKUCIOT [71]. YacTh KOHCTpYKUMI
cofiepkajia OCTAaTKM IMCTEHHOB, KOTOPHIE B COCTaBe
000049eyHBIX  OenmkoB  00pa3yroT  S-S-mocTHkH,
YTO MOTPeOOBANIO JOMOTHUTENBHOW CTATUM OKHCICHHS
MeNTHAOB Il HMX (QOpMHpOBaHHMS. A B YETBIPEX
KOHCTPYKLMSAX, COAEpP’KAaBIIUX JABa  S-S-MOCTHKA,
ObUTH HCIIONBb30BAaHBl JIBAa BHJA YIAISEMbIX B Pa3HbIX
YCIOBUSIX 3AIIUTHBIX Tpymn uis SH-rpynm OUCTEHMHOB.
Ilocne cHSATHS ¢ HOCUTENS INMENTUAHBIE KOHCTPYKIHH
O oummieHs! ¢ momornbio BOXKX Ha obpaménHoi
(daze 10 crerneHu YuCTOTH HEe HUXKE 80%.

6. IPOBEPKA UMMYHOI'EHHOCTH
CUHTETUYECKHUX HNENTUAHBIX

KOHCTPYKIUI 1 CHOCOBHOCTH
BbBI3BIBATH AHTU-BI'C AHTUTEJIA

VIMMyHOTEHHOCTh CKOHCTPYHPOBAHHBIX M MOIYYCHHBIX
XUMHYECKHM CHHTE30M OpHUTHMHAJIbHBIX MENTHIHBIX
KOHCTPYKIMH ITPOBEPSUIH HA Ja0OPaTOPHBIX KHUBOTHBIX —
MBIIIaX M Kpblcax. MpImaM Ipemaparsl MeNnTHAHBIX
KOHCTPYKLIHMH BBOJWJIN BHYTPHOPIOIIMHHO, KpbICAM —
noAKoXkHO. IIpemaparsl copepaiu AMO0 TOIBKO OIHU
HenTubsl B (U3HOIOrHYECKOM PacTBOpE, MO0 TENTHIbI
B BOJHOM PacTBOpE, CMELIAHHOM ¢ aJibloBaHTOM Dpelinaa
(mosHBIM WIM HeronHbIM). B Tabnuue 1 npencrasieHs!
Ppe3yabTaThl HCCIIEI0BAaHUS IMMYHOTEHHOCTH aHTHT'€HHBIX
MENTUIHBIX KOHCTPYKIMH Ha J1a00paTOPHBIX KUBOTHBIX.
[TpakTHyeckn BCEe MENTHIHBIE KOHCTPYKIMH IPOSBIISIN
HMMYHOTEHHOCTh B TIPHUCYTCTBHH ajbioBaHTa [72, 73].
MmmyHOreHHOCTh ©0€3 aJbloBaHTa INPOSIBHJIA OJlHA
KOHCTPYKIIMSI B OIBITaX Ha MBbIIIAX, BO3MOXHO,
W3-32 HUCIHOJB30BaHUS BHYTPUOPIOIIMHHOTO MYTH
BBEJICHHS, KaK ONHOrO M3 Hamboiee 3((PeKTUBHBIX
npu BakuuHanuy. OHAKO aHTUTENA, B3aNMOICHCTBYIOIINE
¢ obomoueunsiMu Oenkamu BI'C, ymamock moOmy4uTh
TOJBKO IPH HMMMYHH3AIUH C aJbIOBAaHTOM, NPUYEM
HaWIy4lIMHd pe3ynbTar ObLI JIOCTUTHYT IIPH BBEACHHU
CMeCH KOHCTPYKIMH, 4YTO oOecredmsio (GpopMHpOBaHHE
Oonee  mmMpoOKOro  pemepryapa  crnenu(puIHOCTEH
antuten. Kak mokasano mauHeiiHOe B-snuTomnHoe
KapTHpOBaHHE O0OpPa30BABIIMXCS IPOTHB KOHCTPYKIMH
aHTUTEN, B-3MUTONHYIO aKTUBHOCTH BO BCEX CIlydasx
MPOSIBUIM 00a BXOISLIMX B KaKIYI KOHCTPYKLHUIO
BBICOKOKOHCEPBATHBHEIX (parmenTa Oenka E2.

Ta6ﬂuua 1. TI/ITpI)I AHTHUTEI B CBIBOPOTKAX KPOBU KPBIC U MBIILICH TTOCTIe BBCACHUA CUHTCTUYCCKHUX aHTUT'CHHBIX KOHCprKIlPIﬁ.

Turpsl anTHTEN

Ne IlenTun
K MENTURy K Oenky E2 k qumepy E1E2

1(x) Nel0-GG-Nel4 1:32000 1:50-1:100 1:50-1:100
2(k) Nel4-GG -Nel0 1:8100 1:50-1:100 1:50-1:100
3(x) Ne10-GG-Ne9 1:9200 1:50 1:50
4(x) Ne9-GG-Nel0 1:900 1:50 1:50
5(m) Nel10-GG-Nel9 1:64000 1:200 1:150
6(Mm) No10-GG-Nel9 6e3 agbioB. 1:2000 - -

7(x) Nol10-GG-Nel9 1:2700 1:50 1:50
8(x) Ne19-GG-Nel0 1:5600 1:50 1:50
9(k) Cwmech nentraoB NeNel-4,7,8 1:30000-1:1900 1:150 1:100

[Ipumeuanue: (K) - UMMyHHU3aLUs KPbIC, (M) - UMMyHH3auus Mbliel. -GG- - AUIIMIUHOBBINA JTMHKEPHBIN y4acTOK.
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[Tonmy4yeHHBIE B OTBET Ha BBEJICHHE CHHTETHYECKHUX
TIENTU/IHBIX aHTHTCHHBIX KOHCTPYKIMI aHTUTENa ObUIN
IIPOBEPEHBI HA COCOOHOCTD CBS3BIBATH YaCTHUIIBI BUPYCa
renaruta C U3 m1a3Mel KpOBU 00IBbHBIX. CBS3BIBABIIUICS
aHTUTEIAaMH BHPYC JETEKTHPOBAaIM C IOMOIIbIO
onpenesnenuss BupycHod PHK meromom IIIP nocne
oOparnoit Tpanckpunuuu. [Ipoaykrer [11[P-ananuza
BBISIBISIIIM METOZOM JJIEKTpoope3a B arapo3HOM Telie
60 koiaudyectBeHHbIM MeTorioM TT1P ¢ dryopecuenTroi
nereknueit mpoxykToB (IIL[P “B peampHOM BpemeHH”).
Ha pucynke 3 moka3aHO BBISIBICHHE CBS3aBIIETOCS
C aHTHUTENAMH TPOTHB COOTBETCTBYIOIIUX ITENTHIHBIX
koHCTpykunit BI'C wu3 mma3Mbl KpoBH OOJIBHOTO
renatutoM C ¢ moATBepkAEHHONW Bupemuel. BuaHo,
yTO KOHCTpyKUMH 1-4, a Takxke cMech BceX
6 KOHCTPYKIMH, MCHOJB30BABLINXCS JUII UMMYHHU3AUN
KpBIC, BBI3BIBAIOT OOpa3oBaHWE aHTHUTEN, S(P(PEKTHBHO
ceszpiBaronux BI'C. KomuuectBenusiii [I1P-ananu3
MOATBEPANIT HauOOJbIIYI0 (PPEKTUBHOCTh CBS3bIBAHMS
BI'C u3 mmasmbl KpoBH msiTH OOJBHBIX TenatutoM C
AHTUTEJIAaMH, IOJYYCHHBIMH B OTBET Ha MMMYHH3aLHUIO
CMECBIO CHHTETHYECKHMX HENTHJIHBIX aHTHUT€HHBIX
KOHCTpYKIWi [74]. Takum 0Opa3om, JaHHBIC TEITHAHEIC
KOHCTPYKIIMH OBUIM B3ATHI 32 OCHOBY IIPH pa3pabOTKe
Ipenapara BaKIIMHbI POTHB renatuta C.

7. CPABHEHUE PA3PABATBIBAEMOI1 B UBMX
BAKLMHBI C IPYTUMU IMPEIIAPATAMHU
KAHJIUJATHBIX BAKIIUH

MMPOTHUB I'ENATUTA C

Pa3pabotky Bakiuebl npotuB remaruta C mepBoit
Hauaja komnauuss Chiron (B Hacrosmiee Bpems —
noapasznenenne  Novartis), COTPYIHHUKH  KOTOpOW
oOHapyxunu Bupyc rematura C, BBIIETHIN €ro
TCHEeTHYECKAN MaTepuanl U CEeKBEHHPOBAIM TeHOM [34].
OpHako MO TPOUISCTBHM YK€ cBbIme 20 JIeT BaKIHWHBI
noka emé HeT. llompITkm pa3paboTaTh BaKIMHY
npotuB renaruta C OpeInpUHAMAIM U ApYyrue
KOMIIaHWM, ® paboTa B OTOM  HAalpaBICHHUH

MPOJOIIKACTCA €  HCIOJB30BAaHHEM  PAa3IMYHBIX
noaxonoB. B rTabmume 2 CcyMMUpOBaHBI JlaHHBIC
00 OCHOBHBIX pa3pa0aThIBACMBIX BaKIIMHAX IPOTHUB
renatura C. Bo3moxHO, 3Ta Tabnuma HEMOIHAs,
TaKk KaK HE BCE KOMMEPUYECKHE KOMITAHHH OTKPBITO
COOOIIAI0T O MPOBEICHUN UMHU MCCIIEJIOBAHUN B 00JIACTH
pa3paboTKKu BakiuHBl HpoTUB rematura C, 0COOCHHO
Ha HavyaJIbHBIX CTAJMSX, KOI/Ia pa3padaThIBalOTCs HICH.

Kak crmemyer m3 Tabmumpsl 2, paboTa 1O CO3IaHUIO
CPEeICTB BAaKIUHOMPOMOHUIAKTHKHA W BaKIMHOTEPANUU
rematuta C BexéTcs B CIENYIONINX HANPABICHUAX:
1) PEKOMOMHAHTHBIC BaKLUHBI, copepKalme
pCeKOMOMHAHTHBIC OCJKM BHUpyca JHOO WX CIUTHIC
¢parmentsl [75-79], a Takke CHCTEMBl HMX JOCTaBKH,
KOTOPBIMH MOTYT OBITH JTUTIOTIPOTEHHOBBIC
BHPYCOMOAOOHBIE YACTHUIIBI, HAIpPUMEpP, BUPOCOMEI,
a TakXe CamoHWH-coaepikamue wmunemasl [78-80];
2) JIHK-BakumHbl — TUIa3MUbI, HECYIIHE OAWH WU
Heckolbko TeHoB OenkoB BI'C, BMecTe ¢ cucteMoit
JIOCTaBKM STHX TEHOB, KOTOPOH MOXET OBITh JAPYroi
aTTCHYHPOBaHHBIN BHIPYC, HaIpumep, BHPYC
OCIIOBaKIMHBl WU ameHoBupyc [5-7, 81, 82];
3) menTuAHBIE BAaKUUHBI — MOITYYEHHBIE XHMHYECKUM
cUHTE30M T-3IUTONBI KOHCEPBATUBHOM CTPYKTYPBI
n3 OenkoB BI'C, cHaGKeHHBIE CHCTEMOH HOCTaBKH M
CTUMYJISIIMM UMMYHHOro oTBeta [83-85]. IlepBbiii TuI
HampaBJeH Ha  (QOpPMHUpOBaHUE  TyMOPaIBHOTO
MpoTeKTHBHOTO oTBeta mpoTuB BI'C, Bropoit —
Ha (OpMHUPOBAHUE U T'YMOPAJIBHOIO, U LIUTOTOKCHYECKOTO
orBeta. OTBET HA TPETUI THUI BAKI[MH 3aBUCHT OT THIIA
HCIIOJIb30BaHHBIX ATHTOIOB.

Crenyer OTMETUTb, 4YTO TEHHO-HH)XCHEPHBIC
BaKLHUHBI, pa3padOTaHHblE HAa OCHOBE  LEJBIX
ob6omouyeunsix OenxkoB BI'C wu  BupycomogoOHBIX

YaCTHI[, IMOKa3bIBAIOT CBOK 3((HEKTUBHOCTH TOJIBKO
MPOTHB TeX TeHeTHueckux BapuantoB BI'C, koTopeie
HCIIOJIB30BATHCH [IJIS1 BBIACICHUS COOTBETCTBYIOIINX
TCHOB, WM TIPOTHUB ONM3KOPOICTBEHHBIX MM BapHAHTOB,
HO HE 3al[UIIaloT OPTaHW3M OT [PYTUX BapHAHTOB
Bupyca. JIHK-BakuwmHbel u menTuHble T-3MUTOIHBIE

K- [IKO OKO

40 n.n,

Pucynoxk 3. CasspiBanume BI'C ¢ aHTHUTeNlaMU TPOTHB CHHTETHYECKUX MENTHAHBIX AHTHTCHOB (@), COCTOSIIUX
U3 BBICOKOKOHCEPBATUBHBIX ()parMeHTOB obOosnoueyHoro Oenka E2, merexmust metomom ITIIP. Homepa BHM3Y pHcyHKa
COOTBETCTBYIOT HOMEpaM MENTUAHBIX AaHTUTCHOB (CM. TalI1. 1). (0) - SKCIIEpUMEHT C UMMYHOIIIOOYJIMHAMHU M3 TPEUMMYHHBIX
ChIBOPOTOK KpoBU. K+ u K- - monoxwurenbHas u orpunarensHas koHTposbHbIe po0obl; [TKO 1 OKO - nonoxutenbHbli 1
otpunarenbHbiil kKonTponu; BKO - BuyTpennunii kontpons onbita; BI'C - IIIP-npoxykt renoma BI'C.
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Tabnuya 2. KanauaaTHele BakuMHbI TPoTUB renatuta C, pa3padbaTbiBacMbIe 32 PyOeKOM.

Cragus
Knunanaeckas
HmmyHoren e PazpaboTunk Dddexro KIMHUYECKUX
VCTIBITAaHUH
. N Bei3biBaeT oOpazoBanue
Canviii pexombunanTHLIii Genox IIpodunakruxal Hau. nscTaTy Tl HEHTPaIM3YIONINX H30JIST-CIIeH(PUIHBIX ®daza 1
E1E2 ¢ agsroBanTom MF59 p 3nopoBbst CIIIA p Y
AQHTUTEN y IIUMIIaH3€e
JIHK, kopupyromas CTpyKTypHbIC . . | Uanyknust ryMopaibHOTO M KJIETOYHOTO
Chiron/Novartis;
oenku BI'C, B monnd. anenosupyce | [Ipodunakruka) Okairos HMMYHHOTO OTBETa, 3allliTa ®daza 1b
WUJIM BUPYCE OCIIOBAKIIMHbI ot nepcuctupoBanusi BI'C mmmnanse
Wnnynmpyet rymopanbHeiil 1 T-KIIeTOYHBIH
. MMMYHHBII OTBET Y JIIOJIEH, HO HE IIpekparnieHbl
E1l c agproBanTom alum Tepanus Innogenetics Y y Juon pekpart
YMEHBILIAET CTENeHb TOPAXKEHUS NeYSHH nocne ¢aszsl 1b
y 6ompHBIX ¢ XI'C
PexoMOMHAHTHBIN KOP-0€J10K Chiron/Novartis | Bei3biBaet T-Kki1eTOUHbIH OTBET y MaKak
Tepanus ®daza 1
B ISCOMATRIX n CSL IIUMITaH3€e
Munyuupyet rymopaabHbIid U
Kop+ mumuaei+IHK BI'C cy6rumna 1b T-KJI€TOYHBIA UIMMYHHBIH OTBET Y JIIOZICH,
p Ao+l 4 Tepanust Ky6a o Y Y o daza 1b
(TeHbI Kop- 1 000J104. OEJIKOB) y 50% GompHbIX conepxanne PHK BI'C
CHMKAETCSI
JIHK Chronvac-C (koxupyromas
ciutble T-3nuTonsl HecTpyKTypHBIX | Tepamust Tripep u Inovio | Her nanubix ®da3za 1
6enkoB BI'C)
Mouud. BUpyc OCIIOBAKIMHBI WIIN . .
N Transgene, Wnpynmpyer T-KI€TOYHBIN UMMYHHBII
aZICHOBUPYC, 3KCIPECCUPYFOITHIA Ipodunakrukal Okairos OTBET v MbiLLe da3za 1
NS3, NS4, NS5 Y
. . BepiBator Th- u CTL-UMMyHHBIH OTBET
T-smutonsr BI'C B Bupocomax rpunmal Tepamust Pevion Biotech N Y ®daza |
y MBbILIeH
Wunynupyer T-xnerounsiii orser y BI'C-
Menrrupet (T-onutorer) kop, I/IHCEEHI/IpZBaHHBIX mur ¢ HLA A2y TTydIIa:
NS3, NS4 ¢ nonu-Arg u Tepanust Intercell 1P N > Yy daza 2
et cocrosinue 30% OoNbHBIX. DIUMHHALMN
Mouranungom MF59 (IC41) BIC ner

BaKIIMHBI TPEOYIOT CHEIHMAIbHBIX MEXaHH3MOB JIOCTaBKU
BAKLIMHHBIX KOHCTPYKLMM K KJIE€TKaM MMMYHHOU
CUCTEMBI; KpPOME TOrO, /[0 HAaCTOAIIEr0 BPEMEHU
HET JI0Ka3aTelIbCTB HEBO3MOXXHOCTU  BKJIKOUYEHHUS
BBOJUMOTO B COCTAaBE BAaKIUHBI TI'E€HETUYECKOTO
MaTepuansa B TeHOM uejoBeka. Cieayer OTMETHTb,
4yTo pazpadboranHas B EBpomneiickom Coroze T-amuTonHas
BakKIMHa NMPOTHUB rernatuta C He MPUBOAUT K IMMUHAIUU
BUpYyCa, a JUIIb CHUXKAET BUPYCHYIO HArpy3Ky y 4acTu
MHOUIUPOBAHHBIX [MAMEHTOB W ydydinaeT obIiee
cocTostHue  OonbHBIX. [laccuBHas  MMMyHH3AIUSA
o0ecrednBaeT JIMIIb ~ KPAaTKOBPEMEHHYIO  3aIIUTY
opranu3Ma (OT HECKOJBKHX HEIEIb 10 HECKOJIBKHX
MECSIIIEB) U TAKKe HE peuraeT npooieMbl TpOo(UIaKTHKA
MH(EKIMOHHOTO 3apa)KEHHsI BUPYCOM.

OmHIM W3 TEpPCIEeKTHBHBIX BapHAHTOB SIBISCTCA
CO3/IaHME BAKIIMH Ha OCHOBE CHHTETHYCCKUX TEMTHIIOB,
AMHUHOKHCIIOTHAas  TOCJEIOBATEIbHOCTh  KOTOPBIX
COOTBETCTBYET  BBICOKOKOHCEPBATUBHBIM  Y4acTKaM
6enxoB BI'C. IlpeummymiecTBa NENTHIHBIX BaKIUH
[0 CPaBHCHHIO C TPATUIMOHHBIMH Ha OCHOBE JKHBBIX
WU YOWTHIX MATOTEHOB, CYOBEAMHUYHBIX, a TaKXKe
pekoMOMHAHTHBIX BaknwH [86, 87] 3axmrouaroTcs
B CJICIyOIIEeM: 1) OTHOCHTEIBHO HEIOPOrHe 1 OC30I1acHbIC
TEXHOJOTUM TPOU3BOJCTBA; 2) BBICOKAS CTENEHb
CTaHIAPTU3AIMK [PEIapaToB AHTHICHOB, IONYYacMBIX
myTéM XHMHYECKOTO CHHTE3a; 3) (opMUpOBaHHE
AMMYHHOTO OTBeTa Ha TE€ OJJIEMEHTBHl CTPYKTYPHI

OenKa-aHTHIeHa, KOTOPbIE B COCTaBE IEJOH MOJEKYJIbI
aHTHreHa o00JajalT ci1adoi  UMMYHOTEHHOCTBIO;
4) OTCyTCTBHE KOMIIOHCHTOB, OOJIaJAIOIIMX BBICOKOW
PEaKTOTCHHOCTBIO (JTUMOTOIUCAXAPUIOB, TOKCUHOB);
5) BO3MOXHOCTh HCKJIIOUCHHS (PparMeHTOB aHTUTCHA,
o0namaromux  aUIEPTeHHOCTBI0 M TEPEeKPEeCTHOU
MMMYHOPEAKTUBHOCTHIO C COOCTBEHHBIMH MOJIEKYJIaMHU
BaKIIMHUPYEMOTO  OpraHu3ma; 6)  BO3MOXKHOCTH
NPUCOEUHEHUSI K HOCUTENI0 HECKOJIbKUX Pa3HbIX
MENTUAOB U3 PAa3IMYHbIX AHTUTEHOB.

3AKJIIOYEHHUE

YuuteiBasg 0COOCHHOCTH pacIpeesieHus] CyOTHIIOB
BI'C B Poccun u B ctpanax 3ananHoit EBporisr, AMepHKH,
rae uayT pa3paboTku BakuuH npoTruB renaruta C,
cleayeT OTMETHTh, YTO BaKUUHBI NpoTuB renaruta C,
CO3JaHHBIE B JpyruxX CTpaHaX, Moryr B Poccunm
JIIEMOHCTPUPOBAaTh HHU3KYIO TIPOTCKTUBHOCTH M3-3a
pasnuuuif B CTPYKType BHUPYCHBIX AHTUTCHOB,
LUpKyaupyromux B Poccum, ¢ OOHON CTOpPOHBI,
U WCMOJB30BAHHBIX B BaKIMHE, ¢ Apyroil. Pa3padborka
poccuiickoil BakiuHbl npotHB renarura C Oasupyercs
Ha HECKOJIBKUX BBICOKOKOHCEPBATHUBHBEIX ydYacTKaX
oenxoB BI'C, 4roOml 5Ta BakiMHAa MOIJa BBI3BATH
IIIPOKOCTICNN(UIHBI IMMYHHBIH OTBET Ha Pa3JINYHbIC
momsitel BI'C n olecnednTs M30IAT-HECTICITHPUIHYIO
3alUTy OT HH(EKIINH.
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AHTHUI'CHOB —

OpHako pa3pabOTKa TOIBKO AHTUTCHA WA HECKOIBKUX ~ 24. Rispeter K., Lu M., Behrens S.E., Fumiko C., Yoshida T.,

TOJIBKO Ha4daJlo CO3JaHusl BaKIIUHBI.

Hust obecniedennst 3(h(HeKTUBHOTO MMMYHHOTO OTBETa
Ha BI'C u QopmupoBaHNS MMMYHOJIOTHYECKOH MamsTh
KpaifHe Ba)XHO BBIOpaTh COOTBETCTBYIOIIMI aJbIOBaHT,
JI03y aHTHIEHA, ITyTh U cxeMy BBeneHMs. Cremyromumun
3a/layaMy, pelIaeMbIMH B HACTOAIIEE BPEMs, SBISIOTCS

pa3paboTka
€ro MpOU3BOJCTBA,

npenapara BaKOWUHbBI W  TCEXHOJIOTHUH
MNpOBCACHUC NOKJIMHHUYCCKUX U

KIMHAYECKUX UCITBITAaHUH.
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WAY TO THE PEPTIDE VACCINE AGAINST HEPATITIS C
E.FE Kolesanova, B.N. Sobolev, A.A. Moysa, E.A. Egorova, A.l. Archakov
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10 Pogodinskaya str., Moscow, 119121 Russia; tel.: (499)246-33-75;
e-mail: ekaterina.kolesanova@ibme.msk.ru

In order to surpass the problem of genetic variability of hepatitis C virus envelope proteins during vaccine
development, we used the so-called “reverse vaccinology”approach — “from genome to vaccine”. Database
of HCV protein sequences was designed, viral genome analysis was performed, and several highly conserved
sites were revealed in HCV envelope proteins in the framework of this approach. These sites demonstrated
low antigenic activity in full-size proteins and HCV virions: antibodies against these sites were not found in all
hepatitis C patients. However, two sites, which contained a wide set of potential T-helper epitope motifs,
were revealed among these highly conserved ones. We constructed and prepared by solid-phase peptide
synthesis several artificial peptide constructs composed of two linker-connected highly conserved HCV envelope
E2 protein sites; one of these sites contained a set of T-helper epitope motifs. Experiments on laboratory animals
demonstrated that the developed peptide constructs manifested immunogenicity compared with one of
protein molecules and were able to raise antibodies, which specifically bound HCV envelope proteins.
We succeeded in obtaining antibodies reactive with HCV from hepatitis C patient plasma upon the immunization
with some constructs. An original preparation of a peptide vaccine against hepatitis C is under development
on the basis of these peptide constructs.

Key words: hepatitis C, vaccine, virus, envelope proteins, antigens, peptides.
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