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(33) IT PYIOIIMM BCTPOCHHBIC MHOXECTBEHHBIC SIIUTOTIB,
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Hocsipesa E.JIL. (RU)

Salmonella enteritidis, Salmonella paratyphi A,
Shigella sonnei, Shigella dysenteriae, Salmonella
cholerasuis, Klebsiella, Enterobacter, Pseudomonas
aeruginosa, W/WIN OT BHPYCHBIX HH(EKIUH >Kery-
JOYHO-KUILIEYHOTO TPAKTa, BEI3BAHHBIX HOPOBUpYCa-
MH YeJIOBEKa.
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IN'IMKOKOHBIOI'ATHBIE BAKIIMHBI, COAEP)KAINNE OCHOBHBIE
CTPYKTYPHBIE EANHUIILI MOJIEKYJIAPHOM KOHCTPYKIINH,
SKCIHPECCUPYIOIEN BCTPOEHHBIE MHOKECTBEHHBIE
IIUTOIILL, IJIS1 COCTABJIEHUA BAKIIMHBI HINPOKOI'O CIIEKTPA
JENCTBUSA TPOTUB WHO®EKIIAI, BHI3BIBAEMBIX
JHTEPOITATOI'EHHBIMU BAKTEPUSIMH

Hacrosiiee u300peTeHHE OTHOCHTCS K HOBBIM INIMKOKOHBIOTATHBIM AHTHICHAM,
9KCIPECCUPYIOIIUM BCTPOEHHBIE MHO)KECTBEHHBIE SIUTOIBI, U K IMOJIUBAJICHTHBIM
INIMKOKOHBIOTATHBIM BAaKIIMHAM, TIPEJHA3HAYEHHBIM [Tl 3aIIMTHI MIIEKOTIMTAIOIIUX, H,
B YACTHOCTH, JJISI 3AIUTHI OMYJIALUH JIFOIEH OT SHTEPOIIATOT€HHBIX OAKTEPHii, TAKHUX
KaK TIpaMIOJNOKHTENbHAas aHa’poOHas  Oakrepus  Clostridium  difficile, n
rpamoTpuLarenbHbie Oakrepun Salmonella typhi, Escherichia coli, Vibrio cholerae,
Shigella flexneri, Salmonella typhimurium, Salmonella enteritidis, Salmonella
paratyphi A, Shigella sonnei, Shigella dysenteriae, Salmonella cholerasuis, Klebsiella,
Enterobacter, Pseudomonas aeruginosa, Wi OT BUPYCHBIX HHPEKIUH KeITy J0UHO-

KHIICYHOT'O TPpAaKTa, BbI3BAHHBIX HOPOBHPYCAMH YCJIOBCKaA.

Clostridium difficilenpeactaBnsger coO0H CIOPOOOPA3YIONIYIO TPAMIIOIOKHUTETHHYIO
OamuTy, MPOAYIHPYIOIYI0 JBAa YK30TOKCHHA (PHTEPOTOKCHH A W IUTOTOKCHH B),

KOTOPBIC ABIAIOTCA MAaTOTCHHBIMHU 1A moaeﬁ.

C. difficile aBnseTcss OCHOBHOW TPHYMHOW WH(MEKIMOHHOW JHAPEH, CBA3AHHOU C
MPHEMOM AHTHOMOTHKOB, Y TOCITUTATU3UPOBAHHBIX TMAMEHTOB TIOYKUIIOTO BO3pAcTa B
pa3BuThix cTtpaHax (Simor et al, 2002). Cumnromsr cBs3anabix ¢ C difficile
3a0onepanmnii (CDAD) BappupyloT OT Juapen 10 TOKENOH (OPMBI  KOJIUTA,
TOKCHYECKOTO METaKOJIOHA, CETICHCAa W JIETATBbHOTO HCXO0Ja. 3a TIOCIIEAHHE TOMIBI
MOBBIIICHWE YaCTOTHl BO3HUKHOBEHHWS, THKECTH W PEUHIWBOB 3a007€BaHUN B
3HAYUTEIIPHOW CTETICHH BBI3BAHO TIOSBJICHHEM THIICPBUPYJICHTHBIX IITAMMOB,
CBA3aHHBIX C OSMHACMHYECKAMH BCIBIIIKAMH B OOJBHHIAX, B COYETAHHH C

MOBBIIICHHEM yCTOHYMBOCTH K MIMPOKO UCTIONB3yeMbIM aHTHOHoTHKaM (Rupnik et al.,
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2009).

CooOmraeTcst, 4To TpoHUIAKTHYECKAs BaKIMHA, CIOCOOHAS HEUTPATH30BBIBATH
sHTepoTOKCMH A W 1utotokcuH B C. difficile, nBa TOkCWHA MAHHOTO TATOTEHA,
SBIIACTCS TPEACTABIIIONIMM HHTEPEC MPUMEPOM BAKIMHBI B PAMKAX MPOMBIIIICHHON

paspadotku (Donald R. et al., 2013).

Tokcunst A u B mpencrasnstor coboit oueHb Oonpmue Oenku pasmepom 308 x/la u
270 k/la, COOTBETCTBEHHO, KOTOPBIE SBISAIOTCS CTPYKTYPHO POACTBEHHBIMHM, UMEIOT
o0mue TroMONOTHYHBIE (PYHKIMOHATIBHBIE JOMEHBI, KOTOPHIE  OMOCPEAYIOT

BHYTPUKJIETOYHBIN 3aXBaT U JOCTABKY IIUTOTOKCHYECKOM INIUKO3UIATPAaHC(Epashl.

Tokcun A (3HTEpoTOKCHMH) cocTOMT M3 2710 AA U JeMOHCTpUPYET B CBOEH
nocyeaoBaTenbHOCTH 223 ocTtarka Lys (katnoHHOCTH §,22%); TOKCUH B (LIMTOTOKCHH)
cocTouT u3 2366 AA u IEMOHCTPHUPYET B CBOEH MOCIEAOBATENLHOCTU 156 OCTAaTKOB
Lys (KaTHOHHOCTh 6,59%) (st uHpopMaruH CM. BEO-CAMTHI:
http://www .uniprot.org/uniprot/P 16154 "
http://www.ncbi.nlm.nih.gov/protein/AGG91548.1).

XOTs 3TH IBAa TOKCHHA, B3ATHIE 110 OTAEIBHOCTH, OTIHYAIOTCS 10 CBOCH AaKTHBHOCTH U
apdexTam B MOACIAX «in Vivoy, IPEABIAYINIHAE UCCIICAOBAHUSA HA YKUBOTHBIX MOJCIIAX
JAFOT OCHOBAaHWE TMPEAINOJarath, 4T0 OHH 00a CHOCOOCTBYIOT BO3HHKHOBECHHIO
3a00JIeBaHMS TIPH BOSHUKAIOIIMX B ecTeCTeHHBIX ycnopuax mHpekumsax (Lyerly ef al.,
1985). Kpome TOT0, BAKIIMHAIIASA KAaK TOKCHHOM A, TaK U TOKCHHOM B, HO HE KaXKIpIM
MO OTAETFHOCTH, OOSCTICYHBAIIA 3aIMUTY B Mojenu uHekiuu Ha xomske (Libby J.M.

etal., 1982).

BrusiBierre crmocoOHOCTH TYMOPAIbHOTO IMMYHHOTO OTBETa KOHTpoimpoBaTth CDAD
MOCTY’KUJI0 TPUYHUHOM YCHENIHOTO TMPUMEHEHUS TMACCUBHOM HWMMYHOTEpPAIHH
00BETMHEHHBIM HMMYHOTJIOOYTHHOM Y€JIOBEKa, COJEPKAIUM aHTHUTEIA K TOKCHHAM
A u B, ama neuenus tsmkemoro CDAD (Salcedo J. et al., 1997). Kpome Toro,
yMeHbImeHus: 4actotrhl perpauBoB CDAD pocturamu B dasze | KIMHHUYECKOTO

HCIIBITAHHA ¢ MOHOKJIOHAJbHBEIMH aHTHTEIIAMH K TOKCHHaAM A U B B KOM6I/IHaI_[I/II/I (o)
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cTaHgapTHOU anTHOMOTHKOTeparmel (Lowy 1. ef al., 2010).

Kpome TOro, B HEOOIBIIOM HCCIACAOBAHWM C TPEMS TANMEHTAMH C XPOHHYECKOHU
peuuausupytomed CDAD  skcriepuMeHTalibHass  BakKiMHA C  IPUMEHEHHEM
WHAKTHBUPOBAHHBIX ()OPMATWHOM AHTUTEHOB B BUAEC TOKCoMaoB A u B

npeaynpexaana perpausuposanne CDAD (Sougioultzis S. et al., 2005).

B coBOKymHOCTH 3TH HAOMOJAEHHUS O0ECTICYMBAIOT MOATBEP)KACHHE 3((HEKTUBHOCTH
BaKLMH Ha OcHOBE TokcuHa A u TokcuHa B C. difficile nns npenynpexaerns CDAD u
CIIOCOOCTBYIOT WX AalibHEUIEeH pa3padoTke. Kak yrmoMuHaNOCh BbIIE, B HACTOSIIEE
BpeMs CYIECTBYIOT [B€ KaHAHJATHBIE BAaKIWHBI B KIUHHYECKUX HCIIBITAHUSIX,
KOTOPbIE OCHOBAHBI HA JIByX PEKOMOMHAHTHBIX /00pa0OTaHHBIX (POPMATTMHOM OeIKax-

TOKcouaax A u B.

Crparerun pa3pabOTKH BaKIMH Ha OCHOBE OTJAENBHBIX CHEIM(PUIHOCTEH TOKCOUIIOB
C. difficile (MHAKTUBUPOBAHHBIX JIHOO TMyTeM OOPaOOTKH (OpMAIMHOM, MO0 C
MOMONIBIO TeXHOJIOTHH pekomOmHaHTHOM J[HK) X0opomio ommcaHbl, 4TO YIIOMSHYTO
BbIle. JlaHHBIE MCCIETOBAHHMA TAKKE XOPOMIO OIMHMCAHBI UII PEKOMOHHAHTHOTO
saTepoTokcuHa A (rARU) C.difficile B xadecTBe Oenka-HOCHTENS M KKAOTO H3
KarcymbHbIX Ps S. flexneri Tuma 2a, E. coli K1 u Pneumococcus tuna 14 (Pavliakova
D. et al., 2000), mony4YeHHBIX B BHAEC OTACIBHBIX KOHBIOTATOB. OUYEBHIHO, YTO
OTHOBPEMEHHOE BBEJCHHE TPEX OTACIBHBIX KOHBIOTATOB HEHW30EKHO MPUBOIUT K
MEPerpy3ke MMMYHHOHW CHCTEMBI XO3fHHA B CBA3H C OOMIMM, 332 HCKITIOYCHHEM
HEOJHOPOJHOTO,  KOJMYECTBOM  BBOJUMOTO  O€NKA-HOCHTENS, a  HMMEHHO
PEKOMOWHAHTHOW TIOBTOPSIOMIECHCS CTPYKTYPHOM €OMHHIBI SHTEPOTOKCHHA A
Clostridium difficile (coorBerctBenHo 1,29 Mkr, 3.9 mxr uw 8,08 mxr rARU s

kaxxaoro kouporara Pn14-rARU, SF-rARU u K1-rARU).

CoBceM HENaBHO CTPYKTYPHBIE YacTH JBYX TOKCHHOB TIPHMEHSIM B KA4eCTBE
HeTOKcHYHBIX HOocutenew anma Ps Il anturena C. difficile (Romano M. et al, 2014).
Hecmotps wa To,uto C. difficile Takxke mpomylmpyeT TpHU Pa3HBIX KarcylabHBIX Ps,
JaHHBIE YKA3bIBAIOT HA MCIIOJIb30BAHUE IBYX TOKCHHOB B KA4E€CTBE MHINEHEH I

3¢ dexTrnBHON OOPHOBI € TATONOTHEH, KAaK B TPEAMNIECTBYIOMIHMX CIIydasx cC
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T TEpUIHON M CTOTOHIYHON WH()EKIHAMH.

OnmHako HU B OJHOW W3 TPHUBEACHHBIX PA0OT HE COOOMIAIOCh O BO3MOMKHOCTH
MOJTyYEHUS BAKIIMHBI ITUPOKOTO CTIEKTPA ACHCTBHSA MPOTUB KUIIEYHBIX WHPEKINN 1T
WHAYLUUPOBAHUS HWMMYHHUTETA TIPOTHB HECKOJIBKHUX YTJIEBOJHBIX AHTUTEHOB U3
AHTHOMOTUKOYCTOMYMBBIX JHTEPOMATOTEHHBIX OakTepudl (CO MHOYKECTBEHHOU
CHEIM(PUUHOCTHIO) Y XO3IMHA-YETIOBEKA, B YACTHOCTH, Y PEOEHKA, B TO K€ BPEMs C
MPUMEHEHUEM MUHHUMAJIBHOTO KOJMYECTBA OENKOB-HOCHUTENEH I YMEHBIICHUA
AHTUTCHHOM HArpy3Kd BaKLUMHBI(BAKIMH) HAa HMMMYHHYIO CHCTEMY XO35HHA, C
MOJJEPKAHUEM TIPH 3TOM CHENU(UIHON UMMYHOTEHHOW AKTMBHOCTH W 3aIUTHI 1N
ViVO, KAa4eCTBEHHO JOCTUTa€MOM IyTEM BBEACHHUA MOHOBAJICHTHBIX KOHBIOTATOB.
OpfHaKoO >KUBOTHBIE MOJETM HE TO3BOJAIOT CAENATh BBIBOJBI O KOJIMYECTBEHHBIX
aCTEKTaX WMHAYLUPOBAHHBIX THUTPOB AHTUTEN MPHU HCHOIB30BAHHUM MHOKECTBEHHBIX
AHTUTEHOB TI0 HACTOSIIEMY H300PETEHHIO, IO CPABHEHHIO C MOHOBAJICHTHBIMH,
MOCKOJIPKY ~CTIEIHAIMCTAM B JAHHOMW OONACTH XOpOHIO H3BECTHO, YTO TOJIBKO
MJIQJICHIBI YEJIOBEKA MOTYT JOCTOBEPHO Pa3iHyaTh OTIMYAIOIIYIOCS B KOHEYHOM
WUTOTE 3aBHCHUMYIO OT TIPUCYTCTBUS T-XeImepoB AKTHBHOCTh PAa3HBIX MOJEJICH

KOHBIOTATHBIX CTPYKTYPHBIX €IHHMII.

ABTOp HACTOSMIETO HW300PETEHHA TOMYYHJI MOJIEKYJSIPHBIE KOHCTPYKIHH C
MHOKECTBEHHBIMH JTHTOTIAMH B KAYECTBE OCHOBHBIX CTPYKTYPHBIX E€IHHHIL IS
MOJTyYEHUSI TIIMKOKOHBIOTATHOM BAKIHMHBI CO MHOKECTBEHHBIMH JTHUTOTIAMH TS
MPUMEHEHUS B KAYECTBE BAKLIWHBI ITUPOKOTO CMEKTPA JEUCTBHUS MPOTHUB KHUIIEYHBIX
WH(QEKIUH I 3aIIUTHl TOMYJAIAA JIOJEH OT JHTEPOMATOTCHHBIX Oaktepuii. B
AEHCTBUTENHHOCTH, aBTOP HACTOSIIETO H300PETEHUS JIENAET AKIEHT HA aKTyaJlbHOH B
HACTOAMIEE BPeMs MPOOJIEeME, OTHOCAIIEHCS K HECKOJIBKHM KHIIEYHBIM TTaTOTEHHBIM
MHUKpPOOPTAaHU3MaM, KOTOpPbIE TPHOOpPENH yCTOWYMBOCTD K  AHTHOHOTHKAM:
TPAMIIONIOKUTENNBHON ~ aHa’poOHou  Oakrepum  Clostridium  difficile u
rpaMOTPUIIATENBHBIM OakTepusam Salmonella typhi, Escherichia coli, Vibrio cholerae,
Shigella flexneri, Salmonella typhimurium, Salmonella enteritidis, Salmonella
paratyphi A, Shigella sonnei, Shigella dysenteriae, Salmonella cholerasuis, Klebsiella,

Enterobacter, Pseudomonas aeruginosa. B cBa3mu ¢ BO3pocHIed UX yCTOHYUBOCTHIO K
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AHTHOMOTHKAM, KHIOIEYHbIe WH(EKIWH, BBI3BAHHBIE MAHHOW TPYIIOW OaKTepwH,
3a4aCTYI0 MOTYT MPHBOJHUTH K CENCUCY C MOCIEAYIOIIMM JIETAJIbHBIM HCXOJ0M

X034dHuHa.

CnenoBaTenbHO, OOBEKTOM HACTOSIIETO HM300PETEHHUS SBIACTCA AHTUTCHHAS
MYJIbTUBAJICHTHAS MOJIEKYJIAPHAs KOHCTPYKIMS, BKJIIOYAKOIAs B ce€O0S OCHOBHBIC
CTPYKTYPHBIE E€IUHUILBL, COJAEP’KAIUE 3aBUCHUMBIE OT NPUCYTCTBUS T-XENIepoB
WHAKTUBUPOBAHHBIE OENKH-HOCUTEIH, BBIOPAHHBIE M3 OJHTEPOTOKCOMIA A H
uurotokcouna B uz Clostridium difficile, kOBaneHTHO CBsI3aHHbBIE C HE MEHEE TPeMs
VITIEBOJHBIMH CTPYKTYPAMH M3 JHTEPONATOTEHHBIX OaKTepui, BBIOPAHHBIX W3
OaKTepHAIbHBIX TOJIMCAXapUA0B MWIM WHAKTUBUPOBAHHBIX JIMIOMOJIMCAXAPUIOB
(rakmx kak SAEP-unaktuBupoBamuprii LPS wmm 3>HIOTOKCOMABI) ¢  pasHOM
CEPOJIOTHYECKON CHEIM(PUIHOCTHIO, T/IE€ KaXK/Ias YTIEBOIHAS CTPYKTYPa CONEPIKHUT TI0
MEHBIIEH Mepe OJUH U3 MOBTOPSAIOIIMXCS OCHOBHBIX SMUTOIOB, BKIFOYAIOIUX B CeOs
HE MEHEE IMATH-IBEHAALATH MOHOCAXaPUAHBIX OCTATKOB (IIPEANOYTUTENILHO HE MEHEE
BOCHMH-JBEHA/IIATH MOHOCAXAPUIHBIX OCTATKOB), I/Ie IO MEHBIIEH MEpe OJUH MOJIb
OeKa-HOCUTENT KOBAJIEHTHO CBsI3aH TI0 MEHBIIEH MEpPEe ¢ OJHHM MOJIEM
TUMIOCTICIIM(PUYUECKAX WU TPYIIOCTIENU(UIECKUX YTIEBOAHBIX CTPYKTYp HIIH C
OOMIMM KOJIMYECTBOM YTJIEBOJHBIX CTPYKTYP, PACCMATPHBAEMBIX KaK CyMMa IIO
MEHBIIEH Mepe TpeX THIMOCTCHH(PHYECKUX WA TPYNIOCTEIH(PUIECKAX YTIEBOIOB.
[IpeAnoYTUTENHHO YKa3aHHbIE CaXapUIHbIE OCTATKH OLEHUBAIOT MyTEM OIPEIETICHUS
MOJEKYIIPHON Macchl U SAMP-crniekTpockonuy, Mpy 3TOM OLICHWBAKOT AHTUTCHHOCTb
VKa3aHHBIX TOBTOPSIOIIUXCA OCHOBHBIX SIUTOIOB 10 PEAKIIMOHHOW CIIOCOOHOCTH C
TUMOCTICIM(PUUECKUMH WM TPYMIOCTIENU(PUIECCKAMHA — TTOJMKIOHATBHBIMA — HITH
MOHOKJIOHAJIbHBIMHU AHTUTENIAMU TOCPEACTBOM OMPEAEIIEHUA WX COOTBETCTBYIOIIUX
sHayeanid MIC50 B WHTHOMPOBAaHWM MX JTAJIOHHOW CHCTEMBI TOMOJIOTHYHBIN

nomucaxapua-aHTHTCIIO.

OHTEPOMATOTeHHbIE OAaKTEPUH TIO HACTOSIIIEMY H300PETEHHUIO SBISIOTCS TAaKHMH
KUIIEYHBIMA TIATOTEHAMH, KOTOPBIE MPHOOPENH YCTOWYHBOCTh K AHTHOHOTHKAM,
TAaKUM KaK TPaMIoNOKUTeIbHas aHa’poOHas Oakrepus Clostridium difficile wn

rpaMoTpuIaTenbHble Oakrepun Salmonella typhi, Escherichia coli, Vibrio cholerae,
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Shigella flexneri, Salmonella typhimurium, Salmonella enteritidis, Salmonella
paratyphi A, Shigella sonnei, Shigella dysenteriae, Salmonella cholerasuis, Klebsiella,

Enterobacter, Pseudomonas aeruginosa.

B cooTBeTCTBMM ¢ TPEANMOYTHTENHHBIM BapHAHTOM OCYIIECTBICHHUA HACTOSIIETO
M300peTeHNs OENMKU-TOKCOUABI SHTEPOTOKCOUA A u mmrtorokcoun B w3z Clostridium
difficile ~VWHAKTUBUPOBAHBI XHMHYECKHM CIIOCOOOM, TaKMM Kak o00paboTka
dbopMamTuHOM, KOTOpas W3/IaBHA W3BECTHA MJII TOKCOWAOB NU(PTEPUU H CTOJIOHAKA,

WJIM ¢ TIOMOIIBIO TeXHOJIOTHH pekomOuHanTHol J{HK.

B MonekymApHBIX KOHCTPYKLHUSAX IO HACTOSAMIEMY HM300pETEHHIO KaKIABIM M3 JBYX
OETIKOB-TOKCOMI0B MOXKET CITYKHUTh HOCHTEJIEM i1 HE MEHEE TPEX MOIMCAXapHUIOB C
Pa3sHOM AHTUTE€HHOCTBIO (TAKUX KaK OJIMTOCAXapHU/abl U TOJIMCAXapUIbl, MTOTyYaeMble
3 OakTepUaNbHBIX KAaNCyJbHBIX TOJIUCAXApUAOB) WM HE MEHEE Tpex
WHAKTUBUPOBAHHBIX Jnononucaxapuaos (umum  LPS, sHOoTOKCHMH) ¢ pasHOM

AHTHT'CHHOCTBIO.

MonekynspHbie KOHCTPYKIIUH, TIOJTy4YeHHbIE TaKuM criocodom ¢ LPS, Tem He meHee, B
pe3yJbTaTe SABISAIOTCS TOKCHYHBIMH, TMOCKONBKY (parmeHT mumuga A LPS axkrtusHO
MPUCYTCTBYET B MOJIEKYJIIPHOM CTPYKTYPE M MOKET aKTHBHUPOBATh, IOCPEICTBOM
B3anmoyercTBus ¢ CD14 m TLR4-momoOHBIMH penenTopaMu, MPOBOCTIATUTETbHBIN
IIUTOKWHOBBIA Kackajz, 4To XapaktepHo mmt LPS. Jlis Toro, 4roOBI CTPEMHUTHCS K
JOCTH)KEHUIO W JTOCTHTHYTh OE30TACHOTO TPUMEHEHHS KOHBIOTATHOH CTPYKTYPHOU
eauHUIBI Tokcoun-LPS, ctpykrypy LPS, Takum 00pazom, HEOOXOTUMO TMOABEPTHYTh

WHAKTHBAIAH.
DTOT0 MOKHO TOCTUTHYTH Iy TEM:
1) oTmenneHus ¢pparMeHTa THMUIA A WK

2) HACBIIIEHUS JTUTHT A-CBSI3bIBAIOIIETO CAHTa C TTOMOIMIBIO CTIEUATBHON CTPATETHH C
WCTIONb30BAHUEM SHIOTOKCHH-CBA3BIBAOIINX CHHTETHYECKHX mentuaoB (SAEP) mmsa
TOTO, YTOOBI TIOMYYHTHh JHIOTOKCOMABI (aIbTepHATHBHO Ha3piBaeMbie SAEP-

nHakTuBupoBaHHbd LPS, SAEP-uHakTHBHpOBaHHBIH 3HIOTOKCHH), KOTOPHIE
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COXPAHSAIOT CBOM TIOJNHBIM HA/JAMOJIEKYJSIPHBIA AHTHTCHHBIM pemepTyap B ¢opme

MULEIIONoA00HBIX CTPYKTYP (WO 2004/052394 Al).

[Tocnegnui YKa3aHHBIN cTioco0 WHAKTHBALIUU MPEICTABIAET co0oi
MPEIOYTUTENHBIA BAPUAHT OCYINECTBICHUA B KOHTEKCTE HACTOAIIETO U300PETEHHUA.
bonee KOHKPETHO, SHIOTOKCOU, MPOUCXOAIUN oT YKa3aHHOTO
BUAOCTIEITU(PUIECKOTO (MMMYHO(EHOTHITUPOBAHHOTO) SHIOTOKCHHA
(mumomnonMcaxapuaa), MOMy4aloT B COOTBETCTBHHM C HAYYHOW HEEH, M3JI0KEHHOU B
nyOmukaimu Rustici et al. (Science 259: 361-365, 1993) u B moapoOHOCTIX Ha
MOJIEKYJIIDHOM YpOBHE, paHee packpbITeiX B mateHTe CIIIA Ne 6951652 u B matente

CIITA Ne 7507718.

Takum 00pa3oM, SHAOTOKCOMJ TPEACTABISIET COOOH MOJIEKYSIPHYIO CTPYKTYPHYIO
¢IMHUIY, BKIIOYAIONIYI0 B ceOs SKBUMOJSIpHBIH Komruiekc SAEP, sHmoTOKCHH-
CBA3BIBAIOIIUE CHUHTeTHUecKHe menTtuasl U LPS (sHmoTokcmH), kotopas, B (opme
KOHBIOTATa C MHOKECTBEHHbIMHU »muTonamMu ¢ Tokcoumom C. difficile (A wmu B)

YIOBIIETBOPSIET XUMHUYCCKOMY YPABHCHHIO!
tokcoun-(LPS); + 3 SAEP — TokcOHI-(3HIAOTOKCOU/ )3
(cM.Tarke mpumep 3 HUKE).

B coOTBETCTBHHM C MPEANMOYTHTENHHBIM BAPHAHTOM OCYIIECTBICHHS MOJIEKYJISPHBIX
KOHCTPYKIIMH TT0 HACTOSIIEMY H300PETEHHIO AaHTHTEHBI KATICYJIbHBIX TOJTHCAXapHIO0B
MOTYT OBITh BBIOPaHBI W3 TPYIIIBL, BKIOUANOMEH FEscherichia coli tama K

(1,2,5,12,13), Salmonella typhi (aaturen Vi), Vibrio cholerae 0139 wu Clostridium
difficile.

Clostridium  difficile B KadecTBe TPaMIIONIOKUTEIBHON  OAaKTEepUH  TaKXKe
XapaKTepU3yeTCs YITIEBOJHOM KaICyIoH, COAepKaliel 0 MEHbIIEH MEepe TPU pa3HbIe

ctpykTyps Ps (Psl, PsII u PsIII).

B coorBeTcTBHH C AITbTCPHATUBHBIM BAapPHAHTOM OCYIICCTBIICHHSA MOJ'ICKyJI?IpHOfI

KOHCTPYKIMH TI0 HACTOSINEMY H300PETEHHUIO BA OEIKA-TOKCOUAA CIY’KAaT B KAUECTBE
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3aBHCALIMX OT TIPUCYTCTBHA [-XENmepoB HOCUTENEH I TIUKOKOHBIOTATOB
WHAKTUBHUPOBAHHBIX JUITOTIONTUCAX APHUIOB (TpeAnOYTHTE THHO SAEP-
WHAKTUBUPOBaHHBIX LPS wmm sHnorokconna), cnemmduunsix ans Shigella flexneri 2a,
Vibrio cholerae 01, Salmonella cholerasuis, FEscherichia coli 0157/101/111,
Salmonella typhimurium, Salmonella enteritidis, Salmonella paratyphi A, Shigella

sonnei, Shigella dysenteriae muna I u Salmonella cholerasuis.

MonexkynapHble KOHCTPYKIMH TI0 HACTOAIIEMY HW300PETEHHI0O HHAYLUPYIOT
CEPOJIOTUYHYIO0  CNEUU(PUYHOCTH B  OTHOIIEHWH JABYX  OEIKOB-HOCHUTEIEH
(auTepoTokconaa A u uurotokcouna B C. difficile) n xaxxaou U3 MO MEHbIIEH Mepe
TpeX MEPEHOCHUMBIX YTIIEBOJHBIX CTPYKTYp (B COKpameHHOH ¢opMe 0003HAYaEMBIX
60 Ps, mu6o LPS/3HA0TOKCOMT), CBA3aHHBIX ¢ KaXKIBIM M3 IBYX OCITKOB-HOCHTEJICH,
TaK YTO COOTBETCTBYIOLIME CHEHM(UYHBIE AHTHTENA MPOSABIAIOT HEUTPATH3YIOIIYTO
AKTUBHOCTh B OTHOIIEHUU TOMOJIOTMYHBIX €CTECTBEHHBIX TOKCHHOB (SHTEPOTOKCHHA
A u murotokcuna B) Clostridium difficile, a Taxke OaKTEpUIUIHYIO AKTUBHOCTH B
otHomenuu Salmonella typhi, Escherichia coli, Vibrio cholera, Salmonella enteritidis,
Salmonella  paratyphi A, Shigella dysenteriae (mpyrux TPeANOYTHTETHHBIX
VIJIEBOJHBIX ~ AHTHUTEHOB, Tpoucxomamux w3 Shigella  flexneri,  Salmonella

typhimurium, Salmonella cholerasuis, Shigella sonnei w w3 C. difficile kax maxogwvix).

B cooTBEeTCTBHH ¢ HM3JIOKEHHBIM BBIIIIE W B KauyeCTBE pdaaa HCOrpaHUYIHWBArOIIHAX

MTPUMEPOB ABTOPOM OBLITH TTOJTyYEHBI CIIETYFOTIIHE MOJICKYIIPHBIE KOHCTPYKIIHH:

- SHTEPOTOKCOUA A, KOBAJIEHTHO cBsi3aHHBIA ¢ Ps S. fyphi (Vi), V. cholerae

(0139) m E. coli (K1);

- OUTOTOKCOM, B, KOBaJIEHTHO CBA3aHHBIM ¢ TeMu ke Tpems Ps S. typhi (Vi),

V. cholerae (0139) u E. coli (K1);

- SHTEPOTOKCOWA A, KOBaJeHTHO cCBsa3aHHBIM ¢ LPS/sHmorokcommamu

S. enteritidis, S. paratyphi A u S. dysenteriae;

- HUTOTOKCOMA B, KOBajn€HTHO CBA3aHHBIM C TEMH K€  Tpems

LPS/sanotokcounamu S. enteritidis, S. paratyphi A n S. dysenteriae.
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HacTosmmee n3o0peTeHue JOMOTHUTENBFHO OTHOCUTCS K YKa3aHHOH BBIIIE aHTUTCHHOU
MYJIbTUBAJICHTHOM MOJIEKYIAPHOM KOHCTPYKUWH IS TPHUMEHEHHUS B BaKIWHE A
3a0UTHl CYOBEKTa OT MH(EKIHMH, BBI3BAHHBIX TI0 MEHBIIEH MeEpe OIHOH U3
SHTEPOMATOTEHHBIX OakTepwid, BIOpaHHbIX w3 Clostridium difficile, Salmonella typhi,
Escherichia coli, Vibrio cholerae, Salmonella enteritidis, Shigella flexneri, Salmonella

paratyphi A, Salmonella dysenteriae, Salmonella cholerasuis nmm X KOMOUHAIUH.

B npenmoururebHOM BapWaHTE OCYIIECTBIEHUS JTUOO OTACIIBHYIO KOHCTPYKITHIO,
MO0 KOMOWHAIMIO PAa3IMYHBIX AHTHTEHHBIX MYJIBTHBAJIIEHTHBIX MOJIEKYJISIPHBIX

KOHCTPYKI_[I/Iﬁ MOKHO IMTPUMCHATD AJIS MOJTYYCHUA BAKIIUHBIL.

CrneaytomuM OOBEKTOM HACTOSLIETO H300PETEHHs SBIACTCA BAKIHHHBIA COCTaB,
COACP/KALIMA MO0  MEHBIIEH Mepe OJHY AHTHICHHYI0  MYJIbTHBAJICHTHYIO
MOJIEKYJIIPHYIO KOHCTPYKIHIO, YKA3aHHYIO BbINIE, B (PH3HOJOTHYECKH MPHEMIIEMOM
cpene, HeoOA3aTeTbHO BMECTE ¢ (DapMALIEBTHYCCKH TIPUEMIIEMBIMH ATBIOBAHTOM HITH

HaIIOJIHUTCIIAMH.

AHTUTEHHBIE MOJIEKYJISIPHBIE KOHCTPYKIMH MOTYT HMETh OJHOPOJHYIO WIIH
CMEIIAHHYI0 KOH(PHUTYpPAIMIO AHTHUTECHA-HOCHTENS W TEPEHOCHMBIX AHTHTCHOB.
TepMuH aHTUTEH-HOCHTETb OTHOCHTCA K O€IKaM-TOKCOHIAM SHTEPOTOKCOUAY A WK
mutotokcouny B w3 C. difficile; TepMuH TepEeHOCHMBIE AHTHTEHBI OTHOCHUTCA K
VIJIEBOJHBIM CTPYKTypaM (B COKpamieHHOH ¢opme 0003HA4aeMbIM Kak JHOO
KancyapHbi Ps, mioo LPS/3HIOTOKCOMT), CBA3aHHBIM C KaXKIBIM H3 JBYX OEITKOB-
HocHuTenel. TepMuH ODHOPOJHBIM WM CMENIAHHBIA OTHOCHUTCS K HCTOYHHKY
MEPEHOCUMBIX AHTUTEHOB TPUMEHUTEIIFHO K HOCHTENIO-aHTHTEHY (T.€. BCEM
HOCHTEISIM W TIEPEHOCHMBIM  aHTuUTeHam, mnpoucxomammm u3  C. difficile;
MEPEHOCUMBIM AHTHUTE€HAM, TPOMCXOMINIMM H3 OJHOTO W TOTO JK€ WM PAa3HbBIX

KHIMICYHBIX IMAaTOICHHBIX MI/IKpOOpFaHI/ISMOB).

B cooTBeTCTBMM C TIPEANOYTUTEIBHBIM BapPHUAHTOM OCYINECTBICHUA BAKLUHHOTO
cocTaBa IO HACTOSIIEMY HW300PETEHHIO J03a KAKJAOTO AHTHTCHA-HOCUTEIS W/WIH
MEPEHOCUMBIX AHTHUTCHOB Haxoautcs B auanazoHe ot 0,1 go 100 mxr, mpu 3TOM

MPEANOYTUTENIBHO cOCTaBIAET 1-10 MKT.
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[IpeanouYTHUTENPHO YKa3aHHBIE BAKIMHHBIE COCTABBI JIOTIOJTHHUTEIBHO COAEPIKAT
HEOPTAaHWYECKUHM, WIH XUMHYECKH CHHTE3MPOBAHHBIM, WIH OHOJOTHYECKHUN
aapioBaHT. Heopranmueckue, WM XUMHUYECKH CHHTE3UPOBAHHBIE, MITH OMOIOTHYECKHUE
aQOBIOBAHTBI MOKHO IIPUMEHATh C MOJICKYJIIPHOM KOHCTPYKLMEHW, PAaCKPBITOM B
JaHHOM 3asBKE, C IENBI0 TOJMYYEHHS IOJIb3BI OT JHOOOTO0 HMMYHOJIOTHYECKOTO
YCUIIEHUS, KOTOPOE MOKET OBITh 3(PQPEKTUBHBIM B TOHIKEHHH ONTHMAIBHOU
MMMYHOTE€HHOM 703l Y JIFOJEH, C TOCIEAYIOIMHUM YMEHBIIEHHEM OOIEro KOJINYEeCTBA
Oenka-HOCUTENA. B 4YacTHOCTH, MpeANOYTHTETbHBIE HEOPTaHWYECKUE AJBIOBAHTHI B
BAKLIMHHBIX COCTaBaX IO HACTOSIIEMY H300PETEHHUIO Ul TPUMEHEHUS Y JOJEH
BbIOpanbl w3  ¢ochara amomuaua (AIPOy) u  rHIpPOKCHIA  AMOMUHUS;
NPEAIOYTHTEIbHBIE OPTAHHYECKHE aTbIOBAHTHI BHIOPAHBI M3 aJBIOBAHTOB Ha OCHOBE
ckBasieHa, Takux kak MF59, QF 21, Addavax; mpeamouTHTeTbHBIE OHOJIOTHYECKHUE
AHTHTCHBI BBIOPaHBI W3 OAaKTEPHAIHBIX AHTHTEHOB MOHO(OCHOPHI-TUIHIA

A, TUKOPUHOMMKOJIATA TPETANO3bI (a1pFIOBAHT PHON).

B  BakuuHHBIX cocTaBax AU NPUMEHEHHS B OONACTH  BETEPUHAPHHU
MPEIMOYTHTEITFHBIM SABIISETCS aabioBaHT DpeiiHna (MOMHBIN WM HemonHbIH). Jl03a
aapIOBaHTA MOMKET BapbupoBaTh B auanazoHe 0,1-1 Mr/mo3a, mnpu 3TOM

MPEIMOYTHTENTFHO cocTaBisieT 0,5 Mr/mo3a.

bormee mnpeamodTHTENFHO TAKOW COCTaB SIBISETCA TMOAXOMAIIAM JJIsI BBEICHHE
MOAKOKHBIM, WJIH BHY TPUMBIIICYHBIM, UIH BHY TPHUKOKHBIM, HITH YPECKOKHBIM Ty TEM.
B uensax ymoOcTtBa Takoe BBEACHHE MOMKHO OCYMIECTBIIATH TMOCPEICTBOM OOBIYHOM

WHBEKIAN C TIOMOTIBIO TITIPUIIA WITH OE3BITOIBHBIX YCTPOUCTB.

BaknuHHBIE COCTAaBBI MO HACTOAINEMY H300PETEHHIO MOKHO BBOJHTHh B COOTBETCTBUHU
C TIPOTOKOJIOM, KOTOPBIH TPEOYET OJHOTO HITH HECKOJIBKUX BBEJICHUM, B COOTBETCTBHUH

C YKa3aHUsMHU Bpaya, euaTpa Uik BETEpUHApa.

Hacrosimee n300peTeHre TOTIOTHUTEIFHO OTHOCUTCS K TIOJIMBAJICHTHBIM BAKIIHHHBIM
COCTaBaM IMIMPOKOTO CHEKTPA ACHUCTBUSA, OMPEACICHHBIM BBIIIE, U1 MPUMEHECHUA B
00JaCTH MEIHUITMHBI YeI0BEeKA WITH BETCPHUHAPHOW MEIMIIMHBI IS 3alIUTHI CyOBEKTa

oT WH(EKUWH, BBI3BAHHBIX 10 MEHBIIEH MEpPE OJHHUM JHTEPOOAKTEPHATHHBIM
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MATOT€HHBIM MHKpPOOpTraHu3MomM, BbeIOpaHHbIM w3 Clostridium difficile, Salmonella
typhi, Escherichia coli, Vibrio cholerae, Salmonella enteritidis, Shigella flexneri,
Salmonella paratyphi A, Salmonella dysenteriae, Salmonella cholerasuis nwmm ux
KoMOMHaImu. llpeanodYTHTENnbHO YKa3aHHBIH CYOBEKT, IOJBEPracMbIi JICUCHHUIO,

MPHUHAJICKUT K MOMYJHLUU AETEW U K TTOMYJISLMH JIFOJEU MOKHIIOr0 BO3pacTa.

@QakTHUeCKUH  COCTaB  TaKOW  BAKIUHBI  (HampuMmep,  BHAOCTICLM(UUIHBIE
IrpaMOTPHULIATENbHBIE KUIIEYHbIE OAKTEPUH, U3 KOTOPHIX mony4aroT Ps u LPS) moxer
3aBUCETh OT PETHOHANBHOM SMHUAEMHUOIIOTHH, TaK YTO KaXKAas TPHAJa aHTUTECHHBIX
KOHBIOTATOB, HECMOTPs HAa MCIIOJIb30BAHUE BCETAA OJHOTO WM OOOUX H3 JBYX
OenkoB-HOcUTENEH OHHTepoTokcomna A wu 1mrotokcouaa B wu3  C. difficile,
LeICHATIPABICHHO OyeT HecTH crienmpuyeckue aHTureHsl Ps wmm LPS/3Hmorokcons

B COOTBETCTBHH C BEIOPAHHOW PETHOHATBHOM STIHIEMHOIOT HEH.

B KOHKpPETHOM BapHaHTE OCYIIECTBIECHHS HACTOAMIETO W300PETEHUS BAKIMHHBINA
COCTaB COJEP)KUT 1O MEHBIIEH Mepe JABE pAa3HbIe AHTUICHHBIE MOJIEKYIIAPHbIC
KOHCTPYKIUH, TIPH 3TOM KaXKIBIH U3 ABYX OEIIKOB SHTEPOTOKCOUAA A M HUTOTOKCOHIA
B w3 C. difficile moxer CcOykuTh B KadecTBe O€NKa-HOCHTENS Ui TPex
noymcaxapunoB (Psl, PsIl u PslIIl) C. difficile, Tak 4yT0 nBE 0OBETUHEHHBIE TPHAIBI
KOHBIOTHPOBAHHBIX aHTUTEHOB OYIyT MPEACTABIATh COOOH CHeH(PHIHYIO BaKIHHY,
orpannvecHHyto wuHpekuusamu  C .difficile;, THe aHTHTOKCHYHAsT  aKTHBHOCTH,
WHIYLIUPOBAHHAS IBYMS O€TTKAMU-TOKCOUIAMH, MOKET OBITh AHATIOTHIYHOW MECTHOH H
CHUCTEMHOH AaHTHKAICYJIbHBIM AKTHBHOCTAM, TNPUBOJINIMM K KIHPEHCY OakTepuu

MMMYHHOU CHCTEMOM XO31HHA.

Takue OJHOTPUATHBIE MOJEKYJSIPHbIE KOHCTPYKIMHU TAaKXKE COCTaBISJIA Kak
00beTUHEHHBIC MYJIbTHBAJICHTHBIC KOMITO3HIIHH, COJEPKANTHE 00a BHIa AHTUTCHHBIX
MOJIEKYJIIPHBIX MOJIENIEH, i1 JOCTHKCHHS HAauOOoJee IMHPOKOTO AHTHTEHHOTO

CIICKTPAa, TAKKUC KaK:

- SHTEPOTOKCOUA A, KOBaleHTHO cCBsf3aHHbIM ¢ Ps S. typhi (Vi), V. cholerae
(0139) n E. coli (K1), 00beTUHEHHBIH C IIATOTOKCOUAOM B, KOBaIEHTHO CBA3aHHBIM C

TCMH KC TPCMA PS-aHTI/IFeHaMI/I;
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- SHTEPOTOKCOWA A WM HHUTOTOKCOMI B, koBameHTHO cBsizaHHBIA ¢ Ps S. fyphi
(Vi), V. cholerae (0139) n E. coli (KI), 00beIUHEHHBIH C IMTOTOKCOMAOM B wmmm
SHTEPOTOKCOMAOM A, KOBAJICHTHO CBSI3aHHBIMH C TPEMs AHTUT€HAMH B BHJE

SHAOTOKCOUIOB S. enteritidis, S. paratyphi A u S. dysenteriae.

HenasHo cooOmanu 00 SKCTIEPUMEHTATIBHBIX JAHHBIX, YTO HOPOBHUPYCHI YEIIOBEKA H
MBIITH MHQUIUPYIOT B-KIeTKH in vitro, W, BEPOATHO, 1N VIVO, 32 CUET BOBIICYCHHUSA
KHIIEYHBIX OAaKTepUM, BBICTYNAIONIMX B KAYeCTBE CTHUMYJHUpPYHOMmEro ¢akropa
uHpekuuu HopoBupycamu. llpeamonaranoce, 4TO 3TOT OHMONOTMYECKHUN CHHEPTHU3M
ABIKICTCA OCHOBHBIM MCXAHWU3MOM, C TIIOMOIIBPKO KOTOPOTO HOPOBHPYCHBI MOTYT
CTAHOBUTBHCA CIOCOOHBIMM K HWHQHUIMPOBAHUIO U TNPUBOJUTH K PAa3BUTHIO
SMUAEMHUYECKOTO W CIIOPATUYECKOTO racTposHTepura y monaen (Jones M.K. et al,

Science, 346: 755-759, 2014).

Hapsany ¢ pmaHHbIMH HAOMOACHHUSAMH XO35€BA-MBIIIH, ITOJBEPTAEMbIC JICYCHHUIO
AHTHOMOTHKAMH C LEJIBI0 HWCTONICHWS KHINCYHOHM MHUKPOOHOTHI, TIOKA3aJId
3HAYUTEIHPHOE YMEHBIICHHE PEIUIMKALMM HOPOBHPYCA MBIMIEH B 3KCIEPUMEHTAX, O

KOTOPBIX COOOTIIATH aBTOPHI.

Ha ocHOBaHMM JaHHBIX PE3yIBTATOB ABTOP HACTOSAINECH 3aiBKH IMOITYYHI MPHUHLIMIT
LEJICHANPABICHHOTO BO3ACHUCTBUS HA IOCTOSHHO PACIIMPSIOIIEECS MHOMKECTBO
AHTHOMOTHKOYCTOMYMBBIX SHTEPOTATOTEHHBIX OAKTEPUH C TOMONIBIO BaKIIMHHBIX
KOMIIO3ULIMH, PACKPBITBIX B JAHHOM JOKYMEHTE, C LETIBI0 BO3MOKHOIO OIPaHHYCHMUS,
ONHOBPEMEHHO C KHINEYHBIMH OaKTEPHATbHBIMH HWHPEKIUAMH, PETUTHKALAN

HOPOBHUPYCOB, OTBCTCTBCHHBIX 34 BOBHUKHOBCHHUC OCTPOI'0 TACTPOSHTCPHUTA.

HopoBupycHbIi  TacTpOIHTEPUT  ABISETCA  IIMPOKO  PAaCOPOCTPAHEHHBIM U
MOTEHIUATBHO THKENNBIM 3a00JIEBAHHUEM, XAPAKTEPH3YIOIIUMCS OCTPBIM HAYalIoOM C
TOIDHOTOM, PBOTOM, A0JOMUHAIBHBIMH KOJIMKAMH, JUAPEEH W B PEAKHX CIydasx
auxopagkou. HopoBUpPYCHI ABIAKOTCA BBICOKO BUPYJIEHTHBIMM U JIETKO MEPEJAIOTCS OT
YEJNOBEKA K YEIIOBEKY WU Yepe3 3apPaKEHHBIC OKPY:KAOIUE CPEAbl. JMUAEMHUYECCKHE
BCITBIIIKA BCTPEYAIOTCS B OOMIECTBEHHBIX MECTAX, B YACTHOCTH, B OOBHULIAX, OTETIIX,

mKoJax, JACTCKHX CaJdaX H YadCTHbIX KIWMHHKAX, C IIOBBIMICHHUCM COILHAJIBHO-
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SKOHOMHYECKMX  PacXxoJ0B AN CEMEH, CHUCTEMBI  3pPaBOOXPAHEHHUA U
onsHeca. BoeHHbBIE TIOIpa3AeNeHus 3HAYUTENBHO CTPAJAIOT OT MOPAKEHHUSA BHPYCOM,
TaK KaK TOCJIEICTBUS BCTBINEK BIUSAIOT HAa OOEBYH0 TOTOBHOCTH. O THKENBIX
KITMHUYECKHUX MCXO0JAaX COOOIMAOT y MOKHIIBIX JIFOJEH, E€TeH W JHI[ ¢ OCIAOIEHHBIM
HMMYHHTETOM, V KOTOPBIX HWH(PEKIUI MOKET TPHBOAUTh K TMOCTEIYFOIIHM
OCIIO)KHEHHSAM M MOJKET JaXKe NPHUBOJUTH K JeTanbHOMYy Hcxony. Ilo omeHkam, Bo
BCEM MHpE HOPOBUPYCHI SBIAKOTCS MPUYMHON OJHOTO M3 IATH CIIy4acB BUPYCHOTO
ractposHTeputa. I1o ouenkam, kaxapi rog 300 MUIUIMOHOB CIy4aeB HOPOBHPYCHOU
MH(pEKIUU TPUBOAUT K MpuUMepHO 260000 neTanbHBIX HCXOI0B, B CPETHEM B CTpaHaX
C HHM3KMM YPOBHEM J0xona. HopoBHupychl pasgeisrOoT IO MEHbIIEM MEpE B 5
TEHOTPYII U MO MeHbIIEH Mepe Ha 40 TeHOTUIOB; HEJABHO MPOBOJAMIIN OLEHKY HMX
pacrpeneNieHus 10 BBIOPAHHBIM TreorpapuuecKuM 00JacTAM Yy JeT€H U ITOKHIIBIX
moneH, ¢ yactoTor 1475 cnyuaes/100000 moxei/rox y MajaeHbKUX aete (< 5 ner) u
585 cmy4aes/100000 monei/ron y mokwisix moaer (> 65 ner)(Chan M. et al,
Scientific Reports, 2015). Co BpeMeHEM HOPOBHPYCHI YKIOHSIIOTCS OT BPOKICHHOTO
UMMYHHUTETA 110 TIPUYMHE AaHTHUTCHHOTO IpH(Ta, KOTOPHIM MO3BOJSIET UM YCKOIIb3AaTh

OT aHTHUTCJI, IPOAYIHPOBAHHBIX B OTBCT Ha oonee PaHHHUC I/IH(bCKI_[I/II/I.

CrnenoBaTenbHO, IPYTHM acTEKTOM HACTOALIETO M300PETEHUSA SABIETCA 00ECTICYECHUE
MOJIMBAJIEHTHOTO BAKIIMHHOTO COCTaBa IIHPOKOIO CIEKTPA ACUCTBUS ISl TPUMEHECHUS
B MPEeAyNPEKICHAN WU JICUCHHH SHTEPOMATOTCHHBIX OAKTEpHid, KOTOPHIH TaKKe
MOJKET OJHOBPEMEHHO 00ECTIeYMBATH IETICHANIPABICHHOE BO3JECHCTBHE HA BUPYCHBIE

I/IH(beKI_[I/II/I KEITY TOYHO-KHUIMICYHOT'O TPaKTa, BBI3BAHHBIC HOPOBHUPYCAaMHU YCTOBCKA.

Henasaue momsITky B pa3paOOTKe BAKIWHBI IPOTHB HOPOBHPYCa (POKYyCHPOBAIHCH HA
BUpyconoao0HbIX vactuiax (VLP), MOCTpoeHHBIX M3 MOJIEKYyJ KalCHAa BHpyca
(BHemHEH 000moukn). B dasze | kmuHMUECKOTO HWCTIBITAHWUSA OJHA MYJIbTHBAJICHTHAS
BaKIIMHA Ha OcHOBe VLP BBI3pIBana 00Opa3oBaHWE AHTHTEN, HO HEe OOecTeuuBana
BO3HUKHOBEHHS WMMYHHTETA HAa HCTBITYEMBIM mTamMM BHpyca. OmHako B Oonee
HepaBHeM mccnenoBannu Lindesmith u kommern (2015) oxapakrepu3oBaau 00pa3ibl
CBIBOPOTKH OT JECATH YYAaCTHUKOB KIMHHYECKOTO HWCIBITAHUS MYJIbTHBAICHTHOU

BakiMH ocHOBe VLP Ha Hamuuue aHtuten K VLP Bakiunabel, a takke kK VLP,
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MPEICTABIIIOMUM COOOHW BHPYCH, KOTOpPbIE HE COACPKAMCh B  BAaKIHHE.
HccnemoBarey 0OHAPYKHUITH, YTO BaKIMHA Ha 0CHOBE VLP MokeT OBICTPO BBHI3BIBATH
AHTUTENO00PA30BAHME B OTHOINEHHHM IMUPOKOTO CIEKTPAa IEHCTBUS BAKIMHHBIX W
HeBakimHHBIX VLP, Brmouas nse VLP, npeacraBmsronime co0o0d HOPOBHPYCHI
YEJNOBEKa, C KOTOPBIMH OHHM HE CTAJKHBAJIUCH paHee. B 1enom, anturena K mraMmmam
HOPOBHpPYCA, KOTOPBIM YYaCTHUKU MCCIETOBAHUS MOJBEPTAINCH PaHEE, MPeodIaganu
B HUMMYHHOM OTBeTe. JlaHHBIE pPE3yJabTaThl MOTYT CIOCOOCTBOBATh PpPa3padbOTKe
BAKIIMHBl HA OCHOBE HOPOBHpyCa IPH YCIOBHUH, YTO [JAaHHBIA IOAXOJ MOXKET
MPEOAONETh CIMOCOOHOCTh HOPOBUPYCOB VKIOHATHCA OT HMMYHHMTETA BCIIECIACTBHE
aHTUreHHoro apu¢dra. B mobom cimyuae, 310 ObuTa OBl CTpaTETHUs, HANpaBJICHHAA HA
KOHEYHOE COJACp)KaHHEe BHpyca B XoJe (a3sl HHPUIMPOBAHUS, B KOTOPOH BHUPYCHBIE
YACTHUIBI PACTIPOCTPAHAIOTCS U3 OAKTEPUANBHBIX KIETOK, KOTOPhIE OHH HACEIAIOT, a
HEe Ha OJOKMPOBaHME PEIUTMKALIMK BHPYCa HA HAYAIBHOM yPOBHE, IIOCKOJBKY OH BCE
eIe HAXOAMTCS BHYTPH SHTEPONATOTCHHBIX OAKTEPHH, KOTOPHIE 3aLIMINAIOT €0, KaK
MPEAIaracT aBTOp HACTOALIEH 3asBKHM 34 CYET MCMOJIb30BAaHUA BAKLMHBI IIMPOKOTO
CIIEKTpa JACUCTBHA, LEICHANPABICHHO BO3ACHCTBYIOIEH HA JSHTEPONATOTCHHBIC
OakTepuu. B KOHEUHOM cyeTe, OTHOBPEMEHHOE W/HMJIM TApaUIeIbHOE TPUMEHEHHE
JAHHBIX JBYX CTpaTeTHH (HAPUMEP, MPUMEHEHHE ABYX BAKUWH, LIEJICHAMPABICHHO
BO3JICUCTBYIOIMUX HA HOPOBHPYC, a TaKKEe €ro OaKTEePHIO-XO3HH) MOXKET
MPEICTABIIATE COOOW MOIIHBIA WHCTPYMEHT IS TIOJyYE€HHUS TPOTHBOBHPYCHOU

3aUTHI IIUPOKOTO CIICKTPA AJIA X035 IHHA-IYCIIOBCKA.

Hacrosmee n300peTeHHe MOMOTHUTENFHO OTHOCHTCA K CHOCO0Y KOHBIOTHPOBAHHUS
ISl TIOJMYYEHHWsT AHTUICHHOW MYJIBTHBAJICHTHOM MOJEKYISIPHOM KOHCTPYKLMH IIO
HACTOSIIIIEMY H300PETCHHIO (B KOTOPOW MPUMEHSIOT TOT K€ XUMHYCCKHH MEXaHHU3M,
KOTOPBIA packpeIT B mareHTre EP 1501542), roe kakmyro W3 1Mo MEHBIIEH MeEpe Tpex

VTIIEBOIHBIX CTPYKTYP BBIOMPAIOT U3

- KancyIbHBIX ToHucaxapuaoB Salmonella typhi, Vibrio cholerae, Clostridium difficile

u Escherichia coli uma

- mumononucaxapunos w3 Clostridium difficile, Salmonella typhi, Escherichia coli,
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Vibrio cholerae, Salmonella enteritidis, Shigella flexneri, Salmonella paratyphi A,

Salmonella dysenteriae, Salmonella cholerasuis,

XUMHYECKA AKTHBHPOBAHHOM C OOECTIEYEHHEM MOHO(YHKIIMOHAIIBHOCTH WIIH
oMM YHKIIMOHATPHOCTH TyTEM OTIICIUICHUS Bogopoaa or O mocpeacTsoM
OKHCIIEHHSI M BOCCTAHOBHTEIBHOTO  AMHHHPOBaHHMA ¢  0Opa3oBaHHEM
BOCCTAHOBJICHHBIX HMHMHOBBIX CBSi3ed C  QJKWIJAHAMHUHOBBIM  CIEHCEpOM C
MOCTIEAYIONIEH JepUBAaTU3ALMEN /M0 AKTUBHBIX CIOKHBIX 3(HUPOB, NMPHUYEM TaKHE
VIJIEBO/IHBIE CTPYKTYpbl Ha OCHOBE TNPOU3BOJHBIX CIIO’KHBIX 3(PHPOB B KOHEUHOM
UTOTE OJHOBPEMEHHO CBA3BIBAIOTCA C AMHUHOTPYINIIAMH TOJU(PYHKIIMOHAIBEHOTO
Oenka-HOCUTEN LUTOTOKCcOoMaa B mnu sHTepoTokcouna A u3 C. difficile mocpeactsom

00pa30BaHUSA aMUIHBIX CBI3EH;

r7ie IO MEHBIIEH Mepe OJUH MOJb O€NKAa-HOCHUTENS BBOJAT B PEAKIHIO IO MEHBIIEH
Mepe ¢ OJHUM MOJIEM YTJIEBOJHBIX CTPYKTYpP, IPUHUMAs TaKOe OOIIee KOJIUYECTBO 32
OJIHYy CTPYKTYPHYIO E€IMHHILY, COCTaBICHHYIO W3 MOJIIPHOM CyMMBI K&KJIOH W3 TIO
MEHBIIEH MEpPe TPEX TUHOCTIEHU(PUUECCKHX WM TPYIIIOCTIEHH(PHISCKUX YTIIEBOIHBIX
CTpyKTyp. IlpeamodrurensHO yKa3aHHBIE YTJIEBOJHBIE CTPYKTYPhl XHUMHYECKH
AKTHUBUPOBAHBI B UX COOTBETCTBYIOIIUX MPOU3BOIHBIX THAMHUHOMACIITHOM KHUCIIOTHI, a

AKTUBHBIC CJIOKHBIC 3(1)I/IpBI npeacTaBArOT coOoM CYKIIMHUMHIHUIIbHBIC CJIOKHBIC

3¢upsL

B kadecTBe mpHMepa XHMHUYECKYIO0 AKTHBALMIO TPHAIBI TOJTHCAXAPUAOB W3 KarCyl
S. typhi, E.coli m V.cholerae ¢ wx rtomomormuusiMm Ps-DAB (mpowmsBomHOe
AUAMHHOMACIITHOW KHUCJIOTHI) BBITIOJHSAIN B COOTBETCTBHH CO CIIOCOOOM, PACKPBITHIM
3asBuTeNeM B TyHKTe 1 Qopmynsr m3ooperenns EP 1501542, B 1o Bpems Kak
MOJTM(YHKIIMOHAIBHBIMA ~ O€IKAMH-HOCHTEIIIMH ~ ABJIUINCH  SHTEPOTOKCOWT A U

mutorokcouna B us C. difficile.

ATBTEpHATHBHO  CHOCOO  KOHBIOTHPOBAHWA  UIA  TIONyYEHUS  AHTHTEHHBIX
MYJIbTUBAJIEHTHBIX MOJIEKYJIIPHBIX KOHCTPYKIMH TIO HACTOAIEMY H300PETEHHUIO
BKITIOYAET XUMHYECKANH MEXAHU3M, PACKPBITHIH B yHKTE § opmy el n3oopererns EP

1501542, oxBaThIBalOIMEM OJHOBPEMEHHOE CBS3bIBaHHWE (WM  TIOCTATUHHOE
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CBSI3BIBAHKME) AMHHOTPYTIT MOMH(PYHKIMOHATBHBIX OCIKOB-HOCHUTENIEH UTOTOKCOMIA
B wm suTeporokcomna A u3 C. difficile mo meHbImIed Mepe C TpeMs Pa3HBIMH

VTJIEBOTHBIMH CTPYKTYypaMH, BBIOPAHHBIMU U3

- KancyabHBIX MonucaxapuaoB Salmonella typhi, Vibrio cholerae, Clostridium difficile

u Escherichia coli uma

- numomnonucaxapunaos w3 Salmonella typhi, Escherichia coli, Vibrio cholerae,
Salmonella enteritidis, Shigella flexneri, Salmonella paratyphi A, Salmonella

dysenteriae, Salmonella cholerasuis,

MOCPEACTBOM BOCCTaHOBUTEIBHOTO AMUHUPOBAHMSA v oOpa3oBaHHeM
BOCCTAHOBJICHHOM HWMHHOBOM CBSI3M, TPUYEM TAaKUE VYITIEBOJHBIE CTPYKTYPHI
NPEABAPUTEIBHO AKTHBHPYIOT C OOECHEYEHHEM MOHO(YHKIIMOHAIBHOCTH HIIH
NOJTU(YHKIIHOHAIBHOCTH, CO CIIeHcepaMu WK 0€3 HUX, MyTEM OTIIEIUIEHHUS BOIOPOIA

oT O MoCPeCTBOM OKHCIICHHUS,

T/Ie 0 MEHBINEH Mepe OJUH MOJIb OCIIKa-HOCHTENS BBOJAT B PEAKIHIO TI0 MEHBIICH
MEpe C OJTHUM MOJIEM YTJIEBOJHBIX CTPYKTYP, MPUHUMAS TAKOE 0O0IIEe KOJTHMYECTBO 32
OJHY CTPYKTYPHYIO E€IWHHILy, COCTABIIEHHYIO W3 MOJISIPHOM CyMMBI KaKAOW U3 TIO

MEHBIIEH MEpPe TPEX TUHOCTIEIU(PUUECKUX HITH TPYIIIOCTIEHH(PHISCKUX YTIIEBOIHBIX

CTPYKTYP.

B cooTBeTCTBHH C HACTOAIINUM H300PETEHHEM TEPMHH MOJb OTHOCHTCS KakK K O€NKy-
HOCHTENIO, TaK M K CHEIM(PUIECKAM YTIEBOJHBIM AHTHTEHAM, OXBATHIBAET OOMIYIO
CAMHULLy W3MEPEeHHsA (MOJIb) WM €€ JO0MI0 (T. €. MHKPOMOJb, WA HAHOMOJb, WA

MMUKOMOJTh, BCE U3 KOTOPBIX MPEACTABIIIOT €€ YacTh).

Ecnu B ciocoGe KOHBIOTHPOBAHHSA 10 HACTOAIIEMY H300OPETCHHIO TIPETyCMATPHBAIOT
JTUTIOTIOTNUCAXAPHUIbI, OHH JOJDKHBI OBITh WHAKTUBHPOBAaHHBIMH. (CJieT0BaTEBHO,
CIOCO0 KOHBIOTHPOBAHUS JIOTIOTHHTEIFHO BKIIFOYAET JOTOTHUTEIHFHYIO CTaIHIO
WHAKTHBAITUH YKA3aHHBIX JIATIOTIOIUCAXAPUAOB AIbTEPHATHBHO My TEM a) OTIMETIICHUS
dbparMeHTa TUNUAA A 10 WA TIOCIIE OCYINECTBJICHHS PEAKIMH CBI3bIBAHUS WIH b)

HACBHIMEHUSA JUNHA ~ A-CBS3BIBAIOMIETO CaWTa TOCPEACTBOM  CHEIU(HIECKOU
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CTPATETHH, B KOTOPOW TIPHUMEHSIOT OJHIOTOKCHH-CBSI3BIBAIOIUAE CHHTCTHYECKHE
nentuabl (SAEP, Takoit kak SAEP2, cm. Rustici et al., Science 259: 361-365, 1993) no

HIIA TIOCJIC BBIMOJTHCHHUA PCAKIIUN CBA3bIBAHUA.

[IpeAnOYTUTENBHO TAKHME HWHAKTUBUPOBAHHBIE JIMIIONOJIMCAXAPHIBl  IMOIYYaroT
MOCPEACTBOM TMOCJIEAHEH MPOLIEAYPhI, PACKPBITON TeM ke aBTopoM B mateHte CIIA
Ne 6951652 (cm. crpanuny 16 u nysHkt 1 ¢opmyisl uzo0perenusn) u B mareHre CIIA
Ne 7507718 (cm. crpanuupl 33-34 u myHKT 17 ¢GopMynel H300peTeHHA), C LENBIO
MOJIyYEHHsA COOTBETCTBYIOIIMX OSHJAOTOKCOMIOB, COXPAHSIIOMUX ONTHUMAJIBHBIC
AHTUTCHHBIE  CBOMCTBA  HAJAMOJIEKYJSIPHOM  MUIEIUIONOJOOHOM  CTPYKTYPHI
LPS(ctpykryp LPS) nns onTuMambHON SKCIPECCHHM CBSA3aHHBIX WMMYHOTEHHBIX

CBOMCTB.

B nmomonHeHHWe K W3TIO0KEHHBIM BBIIIE CIIOCOOAM HWHAKTHBALMH MOYKHO TPUMEHATH
APYTHE CIOCOOBI JUIA JAHHOM LENH M, CPEOd MPOYMX, MOKHO NPHUHHUMATH BO
BHMMaHHE WHaKkTUBauuio0 LPS myTem reHeTHyeckod WH)XKEHEPHUU TMOCPEICTBOM
Mou(UKAIMK (PepMEHTATUBHOTO IyTH, PUBOSIIETO K CHHTE3Y JIMIUIA A, a TaKXKe
WHAKTHUBAIMK C TOMOIIBIO (DEPMEHTATHBHOTO WJIH XHUMHYECKOTO THAPOIIH3A
CBS3aHHBIX CO CJIO)KHBIM J(UPOM LENEH >KHUPHBIX KHCIOT, TPHUCYTCTBYIOIMUX B

CTPYKType aunuaa A.

Kpome TOro, B TPEOMOYTHTETHHOM BapHAHTE OCYHIECTBIECHHS  CIOC00a
KOHBIOTHPOBAHUSA IO HACTOSIIEMY H300PETEHHUIO YTIEBOIHBIE CTPYKTYPHI M3 CTaHU
a) coaep)KaT MO MEHBIIEH MEpPEe OJUH W3 TMOBTOPSIOMIUXCS OCHOBHBIX SITHTOTIOB,
BKITIOYAIOTIMX B ce0f HE MEHEE IMATH-IBEHAANATH MOHOCAXAPHIHBIX OCTATKOB, UYTO
OLICHUBAIOT NyTEM OMPEAETIEHUA MOJECKYIAPHOU Macchl U SIMP-cniektpockonuu, npu
3TOM OLIEHUBAIOT aHTUTE€HHOCTh YKA3aHHBIX MOBTOPSAIOIMIMXCS OCHOBHBIX SITUTOINOB MO
PEAKIIMOHHOW CIOCOOHOCTH € THIMOCTIEHH(PHUYSCKUMH HWIIH TPYIITOCTIENH(UIECKUMHA
MOJUKJIOHAIBHBIMY WJIH MOHOKJIOHAJIbHBIMU QHTHUTEIIAMH MOCPEACTBOM ONPEIEICHHUSA
WX COOTBETCTBYIOMMX 3HaYeHHH MICS50 npu HHTHOUPOBAHUM MX 3TATTOHHOH CHCTEMBI

TOMOJIOTHUHBINA noarucaxapua-aHTUTCIIO.

[TocmemauM  OOBEKTOM  HACTOSIIETO  W300PETEHUS  SIBJSIETCS  AHTHTCHHAs
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MYyJIbTUBAJICHTHAas MOJIEKYJIApHAas KOHCTPYKIMA, MOJydyaeMas C HMOMOIIbIO CIoco0a

KOHBIOTUPOBAHUWA, OTTMCAHHOTO BBIIIC.

Kak MOXHO TPEIIOIOKUTh, PACKPHITYIO BBIE MOJEKYSAPHYIO MOJETh MOKHO
JOTIOJTHATENIBHO pa3padaTeiBaTh [JIsI TOTO, 4YTOOBI OHA coJepkana Oomee Tpex
(HarpuMep, YEeThIPE WITH TATh) PA3IMYHBIX YTTIEBOJHBIX CTPYKTYP HA OWH MOJIb (HITH
ero J07M) OENKa-HOCHTENsA, NMPH 3TOM JaHHA! BO3MOXKHOCTh 3aBHCHT OT TpeX

OCHOBHBIX IMAPAMETPOB MOJIEKYJIAPHON KOHCTPYKLIWH:

a) (PU3HKO-XMMHYECKHUX CBOMCTB O€NKa-HOCHUTENA, CTPYKTypa KOTOPOTO MJOJKHA
XapaKTepU30BaTh HAMOOIIBIIEE BO3MOKHOE KOJTMYECTBO OCTATKOB JM3MHA (MCTOYHHKA

peakuoHHOCTIOCOOHBIX rpynm —NH,);

b) «cmenmanpHON» BHIOpaHHONW mOMHAUCTIEpCHOM MW pasnuyHBIX yTIEBOIHBIX
CTPYKTYp, XapaKTePHU3YIOLIMXCS ONTHMAJIbHOM CKOPOCTBIO aKTHBALUH  IIPH
OTPAaHHUYEHUH OTPHULATEIBHBIX ((EKTOB ABICHUH CTEPHYECKOTO HECOOTBETCTBHUS B

PEaKkuu CBA3bIBAHUA, U

¢) 3¢hHEeKTUBHOCTH XUMHUYECKOTO MEXaHHU3Ma, UCTIOJIb3YEMOTO JUIsl aKTHBAIIMH Pa3HBIX
VIJIEBOJHBIX ~ CTPYKTYP HM  JUIA  CHHTE3a  MOJIEKYJIPHOW  KOHCTPYKIHH
(PEAMOYTUTEIBHBIM ~ XUMHYECKAM  MEXaHWU3MOM i1 BBICOKOd(PeKTUBHOU
OTNITUMATPHON aKTHBAIIMH YTJIEBOJHBIX CTPYKTYP SBIHIETCS OTIIEIUICHHE BOIOPOJA OT
O mocpeacTBOM OKHCIIEHHS, CO CIEHCEpOM WM 03 HEro, B TO BpeMS KaK TaKOU
MEXaHH3M JJI1 BBICOKOM 3(PPEKTHBHOCTH PEAKIHUH KOHBIOTHPOBAHHUS TPOHUCXOIUT
MOCPEICTBOM OOPA30BAHHA AMHUIHON CBS3H C TIOMOIIBIO AKTUBHBIX CIIOYKHBIX 3()HUPOB
MEKTy YTJIEBOJHBIMHU CTPYKTYPAMH U OEIIKOM-HOCHTEJIEM; TAKKE MPEIMTOYTHTETbHBIM
U PEAKIUH KOHBIOTHPOBAHMSA SBIACTCS XHMHYECKHH MEXaHH3M, TPH KOTOPOM
WCIIONB3YETCA 00pa30BaHHE BOCCTAHOBICHHOW HMHUHOBOM CBSI3H MEKTYy OKHUCIICHHBIMHU
VIJIEBOJHBIMH CTPYKTypaMH TIOCPEICTBOM OTHICIDIEHWA Bojgopoga ot O, co
cueiicepaMu  WIH 0€3 HHX, W OEITKOM-HOCHTEIEM TIOCPEJCTBOM TIPSAMOTO

BOCCTAHOBHUTEILHOTO AMUHUPOBAHHSA).

Cmioco0 KOHBHOTUPOBAHUA, HCHOHBSyeMBIfI B COOTBCTCTBHHM C HACTOAIIHUM
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M300peTeHHEM, TIPEIYCMATPUBAET MHOTOCTAIUHHYI0 aKTHBALMIO (TI0 MEHBINEH Mepe
tpex) Ps mmm LPS (koTopeie, cremoBaTenpHO, MOTYT HMETh HE3aBHCHMO, HO
OJHOTHUITHO, THOO0 HU3KYIO, THOO0 BEICOKYI0 MW) ¢ Lenpi0 ONTHUMHU3aLHN TTOKa3aTeNeH

CBA3BIBAHUSA C OCTTKOM-HOCHTEJIEM.

OmnpepeneHrue CTEXHOMETPHUECKUX XAPAKTEPUCTHK MOJIEKYJIIPHBIX KOHCTPYKIHH T10
HACTOSIIEMY H300peTeHHI0 (COOTHOIIEHHE Bec/Bec ana Oenok/Ps mmm Oemox/LPS),
KOTOpPbIE, B CBOIO OYEPEab, CBA3AHBI C WMMYHHU3HUPYIOIIEH 030U MOJEKYIAPHBIX
KOHCTPYKIMH, OCYIIECTBISIIM C IOMOINBI0 HMMYHOXHMHYECKOTO  CIOC00a,

PacKpBITOTO B MEKAyHApOoaHOM 3asBke Ha maTteHT Ne PCT/EP2014/051670.

310 00ecneynno BO3MOKHOCTh B HACTOSIIEM H300PETEHUH ONPENEITUTh KOJIHYECTBO
Ps wmu LPS, naske ecnu OHM UMEIOT B 3HAYMTEIBHOM CTETIEHH MOJOOHBIE CTPYKTYPHI

HPH MPUCYTCTBHH B OJHOU U TOM KE MOJIEKYJISIPHON KOHCTPYKLIHH.

W HakoHen, HAcTosIIee H300PETEHHE HAMPABICHO HA OTPAHHUYEHHE KOJIMYECTBA
OeJTKa-HOCUTENIA B BAKIIAHHOM COCTAaBE 10 HMMYHOT€HHO BO3MOKHOTO MHHHMYMa IO
OTHONICHHIO K 00JIee MHPOKOMY aHTHTEHHOMY PETepTyapy KOHBIOTATHBIX AaHTHTCHOB
C LEIbI0 OOECTICUYCHHS AHTUTCHHOW HArpy3KH HAa WMMYHHYIO CHCTEMY XO3SHHA
MOJIEKYJIAPHBIX KOHCTPYKIIUH, MOy 4Ya€MbIX MOCPEACTBOM CII0CO00B
KOHBIOTUPOBAHUS, PACKPBITHIX BbIlIe. [[aHHAs cTpaTerus CBA3aHa ¢ OTPAHUYECHHEM
KIMHUYECKOTO SIBJICHUA, H3BECTHOIO B HACTOAIIEE BpPEMSA KaK «HOCHTENb-
cnerp$pruIHas UMMYHHAsS HHTEPPEPEHIHSD), KOTOpas CBA3aHA C OEJTKOM-HOCHTEJIEM,
MPUMEHAECMBIM B JaHHOM TJIMKOKOHBIOTATHOW BAaKUWMHOW KOMIIO3WULHH, MPHU
paccMOTPEHMH B KOHTEKCTE€ JPYTHMX BaKIWH, BBOJAUMBIX B XOJ€ Mpolecca
MMMYyHHU3aIu Xo3suHa-MyekonmuTaroniero (Dagan R. et al, 2010; Lee L.H. and Blake

M.S., 2012).

B crmemytomem pasmene SKCHEPUMEHTOB HACTOSIIEE H300peTeHHE OyAeT PacKphITO
Oomee TOXPOOHO B  COOTBETCTBHH C  TPEANOYTHUTEIIFHBIMH  BapHAHTAMU
ocymiecTBIIeHHsA. Takue BapHAHTHI OCYINECTBIEHHS HE CIEIYET PacCMaTpHBaTh Kak
OTpaHUYWBAIOMIHE OOBEM 3AIMUTHl PACKPBITHS HACTOAIMIETO HW300pPETEHHUS, a

HCKIMMOYUTCIIBHO C HJ'IJ]IOCTpEITHBHOfI OCIbIO.
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[TPUMEPBI
INPHUMEP 1:

1)  cummes  mMemMpagaieHMHO20  KOHBI2AMHO20 — AHMUSEHd,  COOepICalye2o
nomucaxapuowr S.typhi(Vi), E.coli (K1) u V.cholerae (0139) u 6enox-nocumens

SHMEPOMOKCoUo A;

ii) cummez  mempasaneHmMHO20  KOHBIO2AMHO20 — AHMUSEHd,  COOePIHCAULe2O
nomucaxapuowvr S.typhi (Vi), E.coli (K1) u V.cholerae (0139) u 6enox-nocumens

yumomoxkcouo B

XuMmuueckass aktuBaimsa  tpeX Ps ¢ romosoruuHbiM Ps-DAB  (mpon3BOJIHBIM

EI/IaMI/IHOMaCJ'IHHOﬁ KHCJIOTHI)

OTy CTagui0 MPOBOAMIN B COOTBETCTBHU CO CHOCOOOM, PACKPBITHIM 3asABUTEIIEM B
nyakre 1 (B cragum Al) ¢opmynsl H300pETEHHS YKAa3aHHOTO BBIIE ITATCHTA
EP1501542. Cnemmduueckne KOHTPOIH TAKOW AKTHBAIMH, a4 TAKXKE ITOYyYCHHBIC
XapaKTEPUCTUKU aKTUBUPOBAHHBIX CTPYKTYp Ps aHanmu3mpoBamu ¢ MCTOIb30BAHHUEM
1H-}IMP-cr[eKTpocKorII/II/I, OTIMCAaHHOM B ME3K/Ty HApPOTHOM 3as8BKE

Ne PCT/EP2014/051670.

'"H-SIMP ananusz mpon3BoaHEIX Ps-DAB

1. Pacmeop Ps u npouseoonvix Ps-DAB ons AMP ananusza

3-4 mr oOpasma momucaxapuaa (PS) mmu PS-DAB pacteopsim B 0,7 Mn D,O—
dbocharuenii Oydpep w mepeHocwnm B 5 MM mpoOupky mmst AMP. Konuentparms
dochatHoro Oydepa, npuroroBnenHoro B D,0, cocraBmsama 100 MM, pH=7.
Hatpuesyro COJIb TPUMETHUIICUIHIIITPOTMOHOBOM KHCIIOTBI (TSPA),
(CH;5);S1(CD,),COONa, wucmonp30Bail B KAYeCTBE BHYTPEHHETO CTaHIAPTA.

KonnenTtparus TSPA cocrasmsina 1 MM.
2. Ooopyoosanue ons AMP

Ucrnonb3oBamu BbicOkouacTOTHBIN AMP-ciektpometp (600 MI'm). HMcmoms3oBamu



10

15

20

25

WO 2016/012587 21 PCT/EP2015/066988

TOJIOBKY 30HIA AUAMETPOM 5 MM C Z-TPAJIMCHTHOW TETIEH, CTIOCOOHOW CO3/1aBaTh
TPaJUCHTHI B Z-HATIPABJICHUH (MTAPAIUIEIbPHO MATHUTHOMY TIOJTFO) C CHJIOW TTI0 MEHBIICH

-1
Mepe S5reccem .
3. I[loocomoska k nposeoceHuIo 3KCNePUMEHmMos ¢ ucnoavzosanuem AMP

[Tocne BBeneHUs 0Opa3Ia BHYTPh MAarHUTA BBITIOHAIN BCE CTAHAAPTHBIE MPOLIEAYPHI:
HAaCTPOMKY M KadHMOpPOBKY, PETYyJIMPOBKY MArHUTHOTO TOJA, KanuOpoBKYy 90-
rpagycHoro wumnynbca. Jlna mnoxpaeneHus octatouHoro HDO-curHana MOKHO
HCITIOJIb30BaTh NPEJBAPUTEIBHOE HACBHIEHUE. JJI1 HaUIeKaIero mpeaBapUTEIbHOTO
HachimeHus 1eHTp crekrpa (O1) HeoOxoaumo ycTaHoBUTH TOUHO HA HDO-curnan
(mpubnusutensHo 4,80 ppm), TaKKe IKENATENBHOM SBIAECTCA  HAAJIEKAIIas

PETYIMPOBKA MAarHUTHOTO TOJIA.

[Tocne HacTpoMKM mapaMeTpoB MJiA MPEABAPUTEIBHOTO HACBIIICHUSA IPOBEPAIOT
mapaMeTpsl  SKCHEPUMEHTOB C au(p(y3HOHHBIMH TpagueHTaMu. Fcmomb3yroT
MOCIIEA0BATEIPHOCTh CTHMYJIMPOBAHHBIX 3X0-UMITYJIHCOB C TIOMOIINBIO OHITOJITPHBIX

TPAJMEHTOB C 3aJCP>KKOM MPOJOJIBHBIX BUXPEBBIX TOKOB.
4. Qunecepnpunmune DAB-akmusayuu

I'pynma —CH,-NH, npu 3,08 ppm

['pyrma —CP,-TP-CP,- ipu 3617 33610

3. % DAB-axmusayuu 6 omuoutenuu Ps

% DAB-aktuBammu B amanazone 3Hadenui 0,5-5.0% wmoms DAB/Moms BRU
(OCHOBHOH TIOBTOPSAFOIIEUCS CTPYKTYPHOM €IMHUIIBI rpymmocnenududeckoro Ps) mpu

ONTUMAJIFHOM MOJIIPHOM Auamnaszose 1,5-3,0%.

Hepusatuzamus Ps Vi, Ps 0139, Ps K1 ¢ uX roMOOTHYHBIMHA AKTUBHBIMU CJIOKHBIMU

ydupamu B kKayecTBe MPou3BOAHBIX Ps-DAB-MSE

9Ty CTaaAur0 TIPOBOJAHUIIM B COOTBCTCTBHU CO CHOCO60M, PACKPBITbIM 3aABUTCIICM B

nyHkTe 8 ¢opmyel n300peTeHus eBporneickoro mateHra EP 1501542, BrimoyeHHOTO
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B JAHHBIN JOKYMEHT NOCPEACTBOM CCBHUIKH.

OHHOBDGMCHHOG CBA3bIBAHHUC TPECX AKTHBHPOBAHHBIX (HOJ’II/I(bVHKI_[I/IOHaJ'IBHBIX) Ps ¢

(mo )y HKIIMOHATEHBIM ) OETKOM-HOCUTEIIEM YHTEPOTOKCOUIOM A WU

LUTOTOKCOUIOM B

XUMHYECKHM CHHTE3 KOHBIOTaTa, TAKXKE H3BECTHBIM KAK PEAKLMS CBA3BIBAHMS,
MPOBOAWIA B COOTBETCTBHH CO CIOCOOOM, PACKPBITBIM 3asBUTEIEM B IyHKTE 8
dbopmybl u300peTeHust epponeiickoro marenra EP1501542. [lpouenypy, omHaxo,
MO’KHO paccMaTpuBaTh B JAHHOM JOKYMEHTE€ KaK MHHOBALMOHHYIO, MOCKOJBKY TPH
PEAKLMHU CBA3BIBAHMS IPOXOAAT OJHOBPEMEHHO, a HE MPEALMIECTBYIOT OIHOW W3

peaKiMii CBA3BIBAHUS 3a 3TOT NEPHOJ BPEMEHH (WJIH B BH/I€ TIOCTAAUIMHOTO TIPOLIECCA).

JlaHHAs TpoTIe Iy pa MOKET OBITh IPEANOYTHTEIFHOM IO OTHOMIEHUIO K TIOCTATHHHOMY
CBA3BIBAHUIO KAXKJ0T0 PS-akKTHBHPOBAHHOTO AHTUI€HA JIMIND IO MPUYMHE COKPAILECHUS
BPEMEHH PEAKIHUH, YIIydIIas TaKuM 00pa3oM 3G PeKTHBHOCTh PEAKIMH, TIPU YCIOBHH,
YTO TPH AaKTHUBUPOBAHHBIX Ps HaxomsaTcss B HaQJIeKaIIeM COCTOSHUM  JUIA
CPaBHUTEJIBHOIO  KOHKYPUPOBAaHHMA TIPU PABHOBECHOM  COCTOSIHUM  PEaKIUH
CBA3BIBAHMA (9Ta XapPAKTEPHUCTHKA BKIIOYACT COMOCTABUMYIO CpeaHion MW,
COTMIOCTaBUMBIN Muana3oH akruBauuud Ps-DAB u comocTtaBUMBbIE CTEXHOMETPUUYECKHE
COOTHOMICHHS PEAKIIMOHHOCTIOCOOHBIX TPy O€JIKa W TaKWX TPy aKTHBHPOBAHHBIX

Ps).

CoOTBETCTBYIOIIAS CTEXHOMETPHS PEAKIIMHA COXPAHAET MPUHIIMI OOIIETO KOJIHIECTBA
CYKIMHUMUAWIIBHBIX CIOKHBIX 3()UPOB 1O OTHOMICHUIO K TPEM aKTHBHPOBAHHBIM Ps-
AHTHTEHAM W aMHUHOTPYNIaM JOCTYIHOTO Oenka-HocuTend. llpeamodrurenbHO
CTEXHOMETPHIO OTPEAETISIOT TaK, YTOOBI YUHTHIBATh PEAKIMOHHYIO CIIOCOOHOCTH HE
oonee 20-25% aMHUHOTPYIII, UMEIOMHXCI B CTPYKTYpPE JHTEPOTOKCOMIA A WIH
muToTOKCOMAa B (kak mpumep), 1 TOTO, YTOOBI O€OK ONITUMABHO COXPAHSI CBOM

AHTUTCHHBIN penepTyap.

Peakius CBA3bIBAaHUS YHTEPOTOKCOMIA A WM IUTOTOKcOHA B (kpaTko 003HAYaeMBbIX

Kak Tokcowa) ¢ mpousBogHbiMH Ps-DAB (Ps-DAB) cormacyercs co chemyromei
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CTEXHOMETPHUEH:
tokcousn + 4 Ps-DAB(MSE) — Tokcoun-(Ps); + Ps-DAB(MSE).

B cmydae Bcert ctpykrypHoi emuHuubl Ps-DAB(MSE) npousBoanbie OTHOCATCA K
00mieMy KOJHYECTBY PaBHBIX YaCTEH KAKIOU M3 TPEX THUMOCTIEIM(PHUIECKUX CTPYKTYP
Ps B peakium, 4T0o IPUBOIUT K OOPa30BaHUIO KOHBIOTATa, PABHOTO B CpeaHeM 1 MOb
Oenka Ha 3 MOJSA BCEX TNEPEHOCUMBIX TuUnocnermduueckux Ps, coBmMecTHO C
COOTBETCTBYIOIIUM H30BITKOM TIpou3BOAHBIX Ps-DAB(MSE), ompeneneHHbIM C

NOMOIIBIO KOHCTAHTBI PABHOBCCHSA .

[Toxcoun-(Ps);][Ps-DAB(MSE)] [ Tokcoun-(Ps);]
Keq = --- =
[Tokconn][Ps-DAB(MSE)]* [rokcoma][Ps-DAB(MSE)]’

JlaHHOE ypaBHEHHWE OTHOCHTCS K OOMICH KOHIEHTPAIIMH aKTHBHBIX CIIOKHBIX 3()HUPOB
(MSE), monmy4eHHbIX H3 CyMMBI paBHbIX 4Yacted DAB-akTuBHUpoBaHHBIX Ps-
AHTUTCHOB, KOTOPBIE, B CBOK O4YEpe/b, CPaBHHUMBI ¢ KoimudecTBOM DAB-nuHkepa,
KOJIMYECTBEHHOTO  OINPEJEIIEHHOTO ¢ IOMOIIBIO 'H-IMP CIIEKTPOMETPHH,
MPHUCYTCTBYIOMIETO B  KAKJOM  aKTHBHPOBAHHOM  Ps-aHTHMreHe  (ToKasarteb

npespamenns Ps-DAB B Ps-DAB(MSE) > 98% B MONsIpHOM OTHOINECHHH).

XHMHUYECKOE YPABHEHHE CBHUACTEIBCTBYET B TOJB3Y IOJHOTO TIIMKO3HIHPOBAHUS
OeNka-HOCUTENII B BHAE TOKCOHWIA. YPaBHEHHE TAKKEe TOKA3BIBAET, YTO PEAKIHA
KOHBIOTHPOBAHUSA 3aBUCHT OT KOHICHTpAIMA OOOHMX PEareHToB, HyKiIeoduma
(Tokcoun mocpencTsoM Tpymm sncuiaoH-NH, ero octarkoB Lys) u snexrpodmuna
(kapOOHHUITBHOTO (hparMeHTa CIIOKHOI(PHUPHBIX TPy PS-TpOU3BOAHBIX), TOITOMY OHA

OTIpeIETICHA KaK peakuus Sy2.

[IpuBeneHHBIE  BBIME  PACCYKACHHA  COTJACYIOTCS C  OKCIEPUMEHTAIBHBIM
HAOMIOJCHWEM TOTO, YTO HAWOONBIINH BBIXOJ PEAKUWH TIUKO3ZWITHPOBAHUA,
MOTYYEHHBIH TP HCTIONB30BAHHHA TOKCOWAA B KAYECTBE O€IKA-HOCHUTENS, COCTABHII
100% Oenka-Hocutens u mpudmusutensHo 80% (Bec/Bec) mpousBomHbXx Ps-DAB,

OPUCYTCTBYIOIIUX B PCAKIKWH, IMPH 3TOM OCTAaBIIAACA HWX 4YaCTb MNPCACTABIACT
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HEOOJIBIIOE KOJIMYECTBO HECBSI3aHHBIX PS-TIPOM3BOIHBIX, HEOOXOAUMBIX JIJIS CIIBHTA K

MPaBOU CTOPOHE PABHOBECHS.

B »ToM THIe peakuui pacTBOPUTENh BIMSIET HA CKOPOCTh PEAKIUH, TMOCKOJIBKY
PaCTBOPHUTEIN MOTY OKPY’KaTh HITH MOTYT HE OKPY’KaTh HyKICO(HIL, TPETATCTBYS HITH
HE TPETATCTBYSA TAaKHM OOpPa30M €ro MpPUOMMKEHHI0O K atoMmy yriaepoxa. [lomspabie
AnNPOTOHHBIE PACTBOPHUTENIM, KaK TPABWJIO, SBIAIOTCA OOJiee  TOIXOSIIUMH
PACTBOPHUTENSAMU JJIsl ATOW PEAKIMH, 4YeM TIOJISIPHBIE MPOTOHHBIE PACTBOPHUTEIIH,
MOCKOJIBKY TIOJIIPHBIE TIPOTOHHBIE PACTBOPHUTENH OYIyT COJBBATHPOBATHCS C
MOMOIINBI0 BOJAOPOIHOM CBSI3M PACTBOPUTENA I HyK/eopuna U, TaKUM 00pasom,
MPENATCTBOBATh €ro aTrake Ha YTIepoA ¢ Tokuparomed rpymmod. I[lonspHbiid
anmpOTOHHBIA  PAacTBOPUTENb C HHU3KOM JUINEKTPUYECKOM KOHCTAHTOM WU
OOKUPOBAHHBIM JTUITOJIEHBIM KOHIIOM OYJIET CIIOCOOCTBOBATH IPOXOKICHHIO PEAKIIAN
HYKIEO(QUIBHOTO 3aMeImeHus Sn2 (TMpeanoYTHTENbHBIMH TIPUMEPAMHU  SIBIIAIOTCS:

DMSO, DMF, tetparuapodypas u T. 1.).

TemmepaTypa peakUHMOHHOM cMecH, KoTopas BiuseT Ha K, sABagerca HauOonee
HU3KOH TEMIIEPATYPOH, COBMECTUMOM C HMCIOJIb3yEMBIM BBIOPAHHBIM PACTBOPUTEINIEM,
C y4Y4eToM TOTO, WYTO PEAKIHUs SABIAETCS CIOHTAHHOW (COOTBETCTBEHHO,
9K30TEPMHYECKON) U, COOTBETCTBEHHO, MTPOXOAMT, KaK MPABHUIIO, TIPH TEMIIEPATYPE OT

4° no 20°C.

Kpome  mompoOHO  MPEACTaBICHHOTO  BBINIE  XHMHYECKOTO  MEXaHH3Ma
KOHBIOTHPOBAHUSA, JPYTHE XUMHUYECKHE MEXAHH3MBl MOKHO WCITOJIb30BATh IS
OCYTICCTBIICHHA CHHTE3a TOJIMBAJIEHTHOTO KOHBIOTATHOTO AHTHTEHA; CPEIU KOTOPBHIX,
HETIOCPEJCTBEHHOE  CBA3BIBAaHHE  Oejaka  (MOCPEICTBOM  BOCCTAHOBHTEIHHOTO
AMUHUPOBAHUA) C OKHCIIEHHBIM Ps (mocpencTBoM OTHICIICHUS BoAopoaa ot O) wiu
WCTIOJTb30BAHAE TETEPOJOTHYHBIX WM XHMHYECKH KOMIUIEMEHTAPHBIX JIMHKEPOB,

KOTOPBIE MOTYT CITy’KHTh /IS akTHBaImu Ps u Oenka.

Tame, KpOME CTPATCTHHU HUCIIOJIb30BAHUA XUMHUYCCKHUX MCXAHWU3MOB, IMPHUBOJANINX K
NOTYy4YCHHIO MYJIbTUBAJICHTBIX CIIHUTBIX KOHBIOT'aTOB 0emoK-Ps 3a CUcT

NMoJTH(PYHKIIMOHABHBIX TPYIIT OElKa W TaKUX TPYN B PS-KOMIIOHEHTaX, MOKHO
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paccMOTpPETh  CHHTE3  PAaCKPhIBAEMOM B  JaHHOM  JOKYMEHTE  AHTUTCHHOM
MYJIbTUBAJICHTHOM MOJIEKYJSIDHOM KOHCTPYKIMM HA OCHOBE OJIMTOCAXapHJOB,
MOYYEHHBIX M3 KancyJsipHoro Ps wim w3 omurocaxapugoB LPS, momyyeHHbIX u3
Oenka A, aKTUBUPOBAHHBIX B WX KOHIIEBOM BOCCTAHABIHMBAIOMICH TpyMIe s
MOCIIEAYIOMIETO CBA3BIBAHUA C OEKOM-HOCHTENEM, KaK OBLJIO MOKA3aHO 3aiBUTEIIEM
paHee Ha IpUMEPE APYrOM MOJAEIHM KOHBIOTATHOTO AHTHICHA B YIOMSHYTOM BBILIE

padote Porro M. et al. 8 Molecular Immunology, 23: 385-391, 1986.

W HakoHel, MONArarT, YTO PACKPHITas MOJIEKYJIAPHAs KOHCTPYKIMA MOJKET OBITh
MOJIyuyeHa MyTeM (PEPMEHTATHUBHOTO TJIMKO3UIMPOBAHUA B OaKTEPHAIBHBIX WIIH
JPOSKIKEBBIX KIETKAX WM APYTHX, Pa3paOOTaHHBIX TEHHOMHKEHEPHBIM ITyTEM, SKMBBIX

KJIETKAX C UCIIOJIb30BAHHUEM ‘‘CIIEIMAIBHBIX METOJUK pekoMOuHaHTHBIX JHK.
I[TPUMEP 2:

111) cunmes mempaganenmHo20 KOHBIO2AMHO20 anmueend, cooepocawezo LPS
(nunononucaxapuowr)  S.enteritidis, S.paratyphi A u S.dysenteriae ¢ 0Oeaixom-

Hocumenem yumomokcouoom B;

1V) cunmes mempaganeHmHo20 KOHBbIO2AMHO20 aHmueena, cooepocaugeco LPS
(nunonoaucaxapuowet) S.enteritidis, S.paratyphi A u S.dysenteriae ¢ Oenxom-

HOcumesiem dHMepPOMmMoKCcoUoOom A

Xumuueckaa axktuBaims tpex LPS ¢ romomormunsiMu mpowsBoaabiMu [LPS-DAB

(IT[)OI/ISBOI[HBIM AUAMUHOMACITHOM KI/ICJIOTBI)

Tpu LPS xumudeckuM myTeM ACPUBATH3UPOBAIH B WX yTiaeBOAHOM (parmeHte O-
AHTHTEHAa COOTBETCTBYIOIIMMH TPOW3BOAHBIMH —DAB (cMoTpm HmWke cxemy,
MOKA3bIBAOIYI0 DAB-akTHBHPOBAaHHBIA y4YacTOK B yriaeBogHOM (parmente O-
AHTHUTEHA, TIPEICTABIAIOMUM CO00H HauboIee THAPOPUIFHYIO 4acTh MOJIEKYITbI LPS).
«CepALEBUHHYIO» CTPYKTYPY CJIOKHO aKTHBHUPOBATh, MOCKOJIBKY OHA PacoIOKeHa
OmM3ko K THAPOPOOHOMY YyYacTKy (Jmmua A), KOTOPBIM TPEACTABISET COOOU
AOCTATOYHO 3AIMUIICHHYIO CTPYKTYpPY, OTBETCTBEHHYIO 33 MHIIEJUIOTIOAO0HYIO

cTpykTypy LPS, KoTOpas Taxke OTBETCTBEHHA 32 OMOJIOTHYECKYIO TOKCHYHOCTH LPS
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(HampuMep, MECTHOE W CHCTEeMHOEe BocmanieHue, omocpemoBanHoe TNF m IL6, ¢
MOCTIEAYIOMIEH MUPOTEHHOM peakIuel), a TaKkKe 3a ONTUMAIBHYIO BBIPAKEHHOCTD
AHTUTEHHOCTH U UMMYHOTEHHOCTH. B NpeanodTUTENIbHOM BapHaHTE OCYIIECTBICHUS
HACTOALICH 3a9BKH OMOIOTHIECKYI0 TOKCHIHOCTh LPS 3aTeM cenekTHBHO ONOKHUPYIOT
nocpeacTsoM BoicokoaduuHOTO cBA3BIBaHUA ¢ SAEP, uT0 coxpaHseT onTuManbHbIE

xapakTepuctdku LPS, cBs3aHHBIE ¢ €r0 HAaAMOJIEKYJSIPHOH, MHUIEUIONOT00HON

CTPYKTYPOH.

Cragnmro DAB-akTuBay mpoBOJWIM B COOTBETCTBHH CO CIIOCOOOM, PACKPBITHIM
3agBuTeneM B nyHkTe 1 (B ctamuu Al) dopmynbl u300peTeHHs YKAa3aHHOTO BBIIIE
nateHra EP1501542. Cneuuduyeckue KOHTPOIM TAaKOM AaKTUBALMHM, a TaKKe
MOJTy4YCHHBIEC XAPAKTCPUCTUKH AKTUBHPOBAHHBIX CTPYKTYp Ps aHammsupoBanu c
HCIIOIb30BAHUEM 1H-HMP-cneKTpOCKOHHH, OMMCAHHOM B  MEXKIyHAPOJHOM

nateHTHOH 3asBke Ne PCT/EP2014/051670.
'"H-SIMP anasus npou3BOAHBIX —DAB npoBomiIM Kak OMMCAHO BbIIE B mpumepe 1.

Ha crmemyromei#t cxeme mpeacrtaBieHa oOmas ctpykrypa LPS sHrepoOakTepuii ¢
BBIIBJICHHBIMH caliTaMd DAB-aktuBammu (HEOOXOTUMOW T KOHBIOTHPOBAHHSA C
OEITKOM-HOCUTENIEM) W 00sS3aTeNbHas OWOJOTHYECKAS WHAKTHBALMS, ITPOBOIHMAS
MPEeamOoYTHTENFHO ¢ moMOmbi0 SAEP (SHIZOTOKCHH-CBA3BIBAIOMIETO CHHTETHYECKOTO

MENTHAA), 4YTO TO3BOJSIET JOCTHTHYTh WHakTmBaimu LPS, coxpasas ero

HAIMOJICKYJIIPHYIO, MHIIEJUIONIOIO0HY0, aHTUTCHHYIO CTPYKTYPY).
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9Ty CTaaAur0 TPOBOAHIIM B COOTBCTCTBHU CO CHOCO60M, PACKpPBITbIM 3aABUTCIICM B

nyHkTe 8§ ¢opmysl u300peTeHus esponeiickoro nmateHra EP 1501542,

OI[HOBDGMGHHOG CBA3BIBAHUC TPECX AKTHBHPOBAHHBIX (HOJ'II/I(bVHKI_[I/IOHaJ'IBHBIX) LPS ¢

(monyHKIMOHANBHBIM ) OEJIKOM-HOCHTEIEM, SHTEPOTOKCOUIOM A

XUMHYECKOE YPAaBHCHUE, NMPHUBEACHHOE BBIIE B NpuUMepe 1, Takke NMPUMEHHMO K

KOHBIOTaTaM TOKCOHWIOB W MPOU3BOAHBIX LPS:
tokcoua + 4 LPS-DAB(MSE) — Tokcoun-(LPS); + LPS-DAB(MSE).
To ecThb:

[Tokcoun-(LPS);][LPS-DAB(MSE)] [Tokcoua-(LPS);]
Keq = ---- =
[Tokcoun][LPS-DAB(MSE)]* [tokcomn][LPS-DAB(MSE)]’.

JlaHHO€ ypaBHEHHE OTHOCHUTCS K OOIIEeH KOHIIEHTPAIMH aKTHBHBIX CIIOYKHBIX 3(HUPOB
(MSE), momydeHHBIX W3 CyMMBbI paBHbIX 4acte DAB-aktuBupoBanubix LPS-
AHTUTCHOB, KOTOPBIEC, B CBOIO O4YEpElb, CPAaBHUMBI C KonudecTBOM DAB-nuukepa,
KOJIMYECTBEHHOTO  OINPEJEIIEHHOTO ¢ IOMOIIBIO 'H-IMP CIIEKTPOMETPHH,
MPHUCYTCTBYIOMETO B KAKJIOM aKTHBHpPOBaHHOM LPS-anturene (mokasartenb

npespamenns Ps-DAB B Ps-DAB(MSE) > 98% B MONsIpHOM OTHOINECHHH).

XYUMHYECKUM CHHTE3 KOHBIOTaTa, TAKXKE W3BECTHBIM KaK pPEakUus CBA3BIBAHUA,
MPOBOJUIN B COOTBETCTBHH CO CIIOCOOOM, PACKPHITBHIM 3aABHTEJIEM B IYHKTE 8
dbopmybpl u300peTeHUs eBponeiickoro mareHra EP1501542. Ilpomenypy, omHako,
MOKHO paccMaTpuBaTh B JAHHOM JTOKYMEHTE KaK HHHOBALMOHHYIO, MOCKOIBKY TPH
PEAaKLMKU CBA3BIBAHHS MPOXOAAT OJHOBPEMEHHO, a HE MNPEAMIECTBYIOT OOHOM W3
peaKIMid CBSI3bIBAHUS 33 3TOT MEPHOI BpeMEHH (WITH B BUE MOCTATUHHOTO MPOIIECCa).
JlanHast iporieAypa MOXKET OBITh MPEMOYTATETHHOM IO OTHOIIEHUIO K MIOCTATHHHOMY
CBA3bIBAHUIO KOKJIOTO PS-aKTUBUPOBAHHOTO AHTUTEHA JIUIIb TIO MPUYHUHE COKPAILEHUSA
BPEMEHH PEAKLUH, YIy4lIas TaKuM 00pa3oM 3(p(PeKTHBHOCTh PEAKIMH, TIPH YCIOBHH,

HYTO TpH AKTHBHPOBAHHBIX Ps HaxoadATCd B HaAJCKameM COCTOAHHUM  AJIA
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CPaBHUTEIIBHOTO KOHKYPHUPOBAaHHA MpPU PABHOBECHOM  COCTOSIHUM  PEaKLUH
CBA3BIBAHUA (3TAa XapaKTEPHUCTHUKA BKIFOYAET COMOCTABUMYIO CcpeaHio MW,
COMOCTABUMBIH JTUATIa30H aKTUBAI[UH LPS-DAB H COIIOCTaBHUMBIE
CTEXHOMETPHUYECKUE COOTHOINEHHUS PEAKIMOHHOCTIOCOOHBIX TPYMIl O€lnKa MW TaKHX
rpynn  akTuBupoBaHHBIX LPS). MonekynapHsle KOHCTPYKLHH, TIOJyYE€HHBIE
MOCPEACTBOM JAHHOTO CIOC00a, SABIAIOTCSA, OJHAKO, TOKCHYHBIMHU, IOCKOIBKY
¢parmenT munuaa A LPS akTUBHO MPHCYTCTBYET B MOJEKYJSIPHOH CTpykType. Jlms
TOTO, YTOOBI CTPEMHUTHCA K JOCTWKEHHIO UM JOCTUTHYTH O€30MACHOTO MPUMEHEHHUSA
KOHBIOTATHOW CTPYKTYPHOUM eauHuibl Tokcoua-LPS, crpykrypy LPS HeoOxomumo
MOJBEPrHYTh WHAKTHUBALIMM, B KAay€CTBE AJIbTEPHATHBBI, MOCPEACTBOM OTIIEIIICHUS
¢parmeHTa MUNUAA A, UM TOCPEACTBOM HACHIIEHUS UMK A-CBSI3bIBAIOIIETO CalTa
C IMIOMOIIBIO CIENHATIBHON CTPATETHH C HUCIOJIBb30BAHUEM 3HIOTOKCHUH-CBS3BIBAIOIINX
cunTeTHueckux — mentuaos  (SAEP). [Tocnennee  mpeacTaBIsIET  COOOM
NPEIIMOYTUTENHHBIA BAPHAHT OCYIIECTBICHUS B KOHTEKCTE HACTOSIIET0 M300PETEHUA

(mamee cM. mpumep 3).

[PUMEP 3: noayyenue KOH®BI02AMOE  SHMEPOMOKCOUO  A-9HOOMOKCOUO U

YUmMomoKCcouo B-aHO00moxkcouo u3 ux 20MOI02UYHBIX KOHBI02ANO8 IHMEPOMOKCOUo A-

LPS (anoomokcun)/yumomorcouo B-LPS (3noomokcun)

OHIOTOKCOWABI TMPEACTABIIIOT COOOM HETOKCHYHBIC AHTHTCHBI, CITOCOOHBIC
WHAYIHPOBATh CHEIUPUICCKYI0) HWMMYHOJIOTHYECKYI0 aKTHBHOCTh TIPOTHB WX
roMOJIOTHYHBIX LPS, KOoTOphIe TIpeIcTaBIstoT cOO0H HATHBHBIE OCHOBHBIC TOKCUYHBIC

AHTHUTEHBI, HAXOIAIIUECS HA TIOBEPXHOCTH TpaM (-) OaKTEPH.

[TompoOHBIM, WMEIOIMUMCS B OTKPBITOM JOCTYTE IOCOOHEM, KOTOPOE SBIACTCA
WUCYEPTBIBAIONINM 110 MHOTHM HAYYHBIM aCIEKTaM aHTUTE€HOB-3HIOTOKCHHOB,
MPOUCXOAIINX M3 TPaMOTpHIATeNbHbIX Oaktepuit “Endotoxins”, semsetca Kevin L.

Williams, Editor, Informa Health Care USA Inc., publisher, New York (2007).

OHAOTOKCOMJ, TPEACTABISAET COOOW MOJIEKYJAPHYIO CTPYKTYPHYIO €IHHHILY,
BKJTFOYAIOTIYI0 B Ce0sl SKBUMOJSPHBIN KoMmiuieke SAEP, sHZOTOKCHH-CBA3BIBAOIIHX

CHHTETHYECKHUX TENTHAOB, ¢ (pparMeHToM yumuaa A LPS (3HmoTOKCHHOM):
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tokcouni-(LPS); + 3 SAEP — Tokconm-(3HAO0TOKCOUN).

OHIOTOKCOU, MIPOUCXOIATIU N oT YKa3aHHOTO BHIOCTIELTU(PHUIECKOTO
(MMMyHO(EHOTHITHPOBAHHOTO) 3HAOTOKCHHA (JIMITOTIONHCAXAapUAa), TONYyYalT B
COOTBETCTBHUH C HAYYHOM HIEeH, M3N0KeHHON B myOnmkaimu Rustici et al. (Science
259: 361-365, 1993), u B moApOOHOCTAX HA MOJIEKYJIIPHOM YPOBHE, PAHEE PACKPBITHIX

B mateHte CIIIA No 6951652 u B marerre CIIIA Ne 7507718.

NmMMmyHONOTHUYECKas ~ aKTHBHOCTh  JHAOTOKCOMJA  BKIIOYAET  0Opa3oBaHHE
MOJIMKIOHANBHBIX aHTUTeNn [gG (B ocHOBHOM) M wm3oTumoB IgM, oKa3bIBaroImux
ouonoruueckoe aedcTBHE (OakTepULMAHBIA 3(PQEeKT) MOCPEACTBOM MEXAHHU3MA,
KOTOPBIM M3BECTEH B MMMYHOJIOTHHM TOJ Has3BaHueM orncoHodaronuto3 (OP wmmm
AHTUTEIIO-0TIOCPETOBAHHOE TOTIIOMEHHe OakTepui Makpodaramu u PMC), u npsmoro
OakTepuraHoro Mmexanusma (DB, aHTHTEN0-0MOCpeI0BAHHBIH JIM3HC OaKTEPHATBHOM
KJIETOYHOW CTEHKH), MpHYeM o00a MeXaHH3Ma OIOCPEIOBAHBI IyTEM AaKTHBALUU

KOMIUICMCHTA.

OHIOTOKCOUABI TPEACTABIAIOT COOOW AHTHIEHBI, 3aBHCHMBIE OT TPHCYTCTBHSA -
XEJMEePOB B MOJACIAX KUBOTHBIX, HO JaHHBIA ((PEKT He HAOMOJAETCS Y MITAJCHIICB
YEJIOBEKa, Y KOTOPHIX MMMYHHAs CHCTEMa SIBIIIETCS HE TOJHOCTHIO PA3BUTOM [0
JTOCTHKEHUST Bo3pacta Oonee 2 net. [To 310 nmpHYnHE KOHBIOTHPOBAHUE C OCTKAMH-
HOCHUTEJISIMHM, 3aBUCHMBIMH OT TIPHCYTCTBHA T-XenmepoB, NOA00HOe Oenkam-
tokcougam C. difficile, 0 KOTOPBIX YIIOMHHAJIOCH BBIIIE, UCIIONB3YETCS B HACTOSIICH

3asABKE IS IOy YEHHS TPeOYyEeMOTO BAKIIHHHOTO TIPOIyKTa.

Takum 00pa3oM, KOHBIOTATH SHTEPOTOKCOUIA A WM IIUTOTOKCOMIA B ¢ BRIOpaHHBIM
Bupocnerudpudeckum LPS (3nmoTokcunom) BBoamm B peakmmio ¢ SAEP2 (Rustici et
al., Science 259: 361-365, 1993) B ycnoBHAX, KOTOPHIE B LIEIOM OMUCHIBATIN B TTATCHTE
CIIA Ne 7507718 (cmotpu cTpanuisl 33-34 1 myHKT 17 hopMy el H300peTeHus ), AT
JOCTW)KEHUS WHAKTHUBAIMM TOKCOMI-KOHBIOTHpOBaHHOTO LPS ¢ T1em, uToOBI
0Opa30BBIBAIMCh  OTHOCHTEIBHO  TOMOJOTHYHBIE  TOKCOWI-KOHBIOTHPOBAHHBIC

SHJIOTOKCOUIBI.
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HOJ'Iy Ham CICAYIOIMUC TOKCONA-KOHBIOTHPOBAHHDBIC SHAOTOKCOUBI:

- SHTEPOTOKCOUA A KOBAJIEHTHO KOHBIOTHPOBAIH C SHAOTOKCOUAAMu S. paratyphi
A, S.dysenteriae, S.enteritidis;
- OUTOTOKCOW, B KOBaJIEeHTHO KOHBIOTHPOBAIIA C SHAOTOKCOWAAMU S.paratyphi

A, S.dysenteriae, S.enteritidis;

CRM197 KoBaleHTHO KOHBIOTHPOBAIM C JHIOTOKCOMIAMu S.paratyphi A,
S.dysenteriae, S.enteritidis, a TakXKe TOIyYE€HHBIH OETOK-HOCHTEIb, 3aBUCUMBIA OT
npucyTCTBUA T-XEeNnmepoB, WCIONB30BANM I KOHTPOIA B 3KCHEPUMEHTAX C

HMMYHHSaHHefI Ha JKUBOTHbBIX MOACTIAX.

HNPUMEP  4: kombunayuss — mempasaieHmno20  KOHBbIO2AMHO20 — AHMU2EHd,

cooepoicawyeco  noaucaxapuoer  S.typhi  (Vi), E.coli (K1) u V.cholerae (0139),
KOHBIOZUPOBAHHO20 C OENKOM-HOCUmMeNeM SHMePOMOKCOUOOM A, ¢ mempasaneHmnoim
KOHBIOZAMHBIM — aumueenomM,  cooepxcauum  LPS/snoomoxcouowt  S.enteritidis,
S.paratyphi A u  S.dysenteriae, KonviocuposannwvimM ¢ 0eIKOM-HOCUMENeM

yumomoxcouoom B

KOM6I/IHaL[I/IIO noayvaiad ImyTEM CBA3BIBAHHA ABYX BHA0B MOJICKYJISAPHBIX MOI[CJICfI B
A03C, KOTOpaAd MOoAXOAUT IJII HMMYHOTI'CHHBIX HCCHCI[OBaHHfI Ha JKXUBOTHBIX MOACIIAX,

OTNMCAHHBIX HIKE B MpUMEPE 8.

[NPUMEP 5. c@usuxo-xumuyeckuii  ananuz  aumueeHHol  Myl1bmMueaieHmHuo
MONEKYIAPHOU KOHCMPYKYuY, cooepacaujeis nonucaxapuowr S.typhi (Vi), E.coli (K1) u
V.cholerae (0139), xonviocupogannvie ¢ 0OerkOM-HOCUMENEM DHMEPOMOKCOUOOM A

UL YUmomorcouoom B

GPC-anamu3  (renp-mpoHMKarOmyr  xpomatorpaduio) Ha cedapoze 4B-CL
WCTIOTb30BANH )T IPOBEICHHS (PH3HYECKOTO aHAIH3a AHTHTCHHOM MYJTbTHBAJICHTHOW
MOJICKYJISIPHOW KOHCTPYKIMH W3 mpumepa 1. OYHCTKY BBICOKOMOJIEKYIAPHOTO
MyJIbTHBaNeHTHOTO aHTureHa (HMW) mpoBoamnu myTem mpocTtoro oTOOpa H
OOBETUHEHUS B Ty SMFOUPOBAHHBIX (ppakumii co 3HaueHHsMHu Kd ot Kd = 0,00 mo Kd

=0,30.
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ITonmumepsl OCHOBHOM CTPYKTYPHOM €IMHULBI MOJIEKYJIAPHOM KOHCTPYKLIMH TOJTy YaIx
B BUAEC CIOMTBIX  MOJEKYJSIPHBIX  CTPYKTYPHBIX €IMHHUIl B  CBS3H C
oMY HKIMOHATBHOCTHIO Ps-anTurenos (mpudmmsutensao 2% ot DAB-aktuBanmu B
MOJIIPHOM OTHOINEHHH, YTO IIOKA3aHO ¢ IIOMOILIBIO IH-HMP-CHGKTPOCKOHI/II/I) 51
MoTU(PYHKIIMOHAMBHOCTEI0  Oenka-HocuTens (oK. 104  peaKIMOHHOCTIOCOOHBIX
AMUHOTPYIII/MOJIb TOKCOMAA A, YTO OMpPEAENeHO C mMoMompio peakiuun TNBS,
JOCTYMHBIX B BUJE HATUBHBIX 223 ocTaTkoB Lys TokcuHa A + 1 amMmuHO-KOHLEBOU AA
B CTpPyKType, oxBaTbBaromeii Bce 2710 AA mociaegoBaTeIbHOCTH; OK. 85
PEAKIMOHHOCTIOCOOHBIX aMHUHOTPYTII/MOJIb TOKCOMIA B, 4TO onpeaeneHo ¢ moMOIIbo
peakumu TNBS, noctynmHeix B BHAe HaTuUBHBIX 156 octatkoB Lys TokcmHa B + 1
aMUHO-KOHLIEBOM AA B CTpyKType, oOXBaTelBaomed Bce 2366 AA

MOCTIEI0BATEIBHOCTH).

YuuTeiBasg H3N0KEHHOE, KOHBIOraT NPU aHAIW3€ HUMEET BHJ IOJIHUIUCIEPCHOM, OT
MOHOMEPHOM A0 MOJHUMEPHOM, MOJEKYJSIPHOM CTPYKTYPHOM €OUHHULBI, KOTOpPas
COJIEP’)KUT OCHOBHYIO CTPYKTYPHYIO €IMHMIYY MOJEKYJIAPHOM KOHCTPYKLMH,
H3JI0KEHHYI0 B XUMUYECKOM ypaBHeHUH, ¢ HMW, koTopas momyyeHa u3 OCHOBHOM
MOJIUMEPU30BAHHON CTPYKTYPHOM €IMHMIIBI, OXBATHIBAIOLIEH SHTEPOTOKCOMT A
(MW=3,08 x 10°) mwm wmrotokconn B (MW=2,70 x 10°), u cpexseit MW=10" s
KaKI0ro u3 Tpex Ps/LPS-antnreHos (wmk B 06mei cmoxkrocTH oK. 3,0x 10%), ¢
MOJIyYEHHUEM B PE3yJIbTaTe TOYHOTO cpeaHero 3HadeHusas MW 6,10 x 10° Ha OCHOBHYIO
CTPYKTYPHYIO €OUHUILY; COOTBETCTBEHHO, HECKOJIBKO CIIHUTBIX CTPYKTYPHBIX €IUHHIL
TAKAX OCHOBHBIX CTPYKTYP AOCTHTAET HECKOJIHKHX MUILUTHOHOB W TJIABHBIM 00Pa3oM

aroupyercs mpu Vo B cedapo3Hoi kojaoake 4B-CL.

CooTHoIIeHHE BeC/BeC OEIKA-HOCHUTENS W KKIOTO M3 TPEX THIocrmenuduueckux Ps
coctaBisieT OK. 3,6 (Tabmuma 1 HWKe);, MPUYEeM JAaHHOE COOTHOIIEHHWE BEC/BEC HACT
cpemnee MonsapHoe cooTHomeHue (R) Oemokx/Tunmocnenmdudaeckuii Ps, cocrapsroniee
ok. 1,0, KOTOpoe COOTBETCTBYET CPEAHEMY COOTHOLICHHIO OJWH MOJb OEIKa/MOJb
tUnocneruduueckoro Ps, 4To BRIPasK€HO B XUMHYECKOM YPaBHCHHH. TakuMm o0pa3oM,
MOJIyYeHHAss JSKCICPUMEHTAJbHBIM IyTEM CHIMTAas MOJICKYJIApHAs CTPYKTypHas

€IWHUIIA COOTBETCTBYET MOJIEKYJIPHOM MOJENH, OOpa30BAaHHOW HECKOJIBKHMHU
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MOJIMMEPHBIMH  CTPYKTYPHBIMH €IMHULIAMY, BKIIOYAIOMMMH B C€0S OCHOBHYIO
CTPYKTYPHYIO €IWHHILy, KOTOpas BKIIOYAIOT B C€0S TONBKO OJMH MOJIb Oe€nKa-
HOCHTENA, HECYIIEro BCEro TPH MO Tumocnermduueckoro Ps (omuH Mome s

Kaxaoro Tunocrnenuduueckoro Ps).

HHPUMEP  6: wummynoxumuueckuisi  anaiu3  AHMUSeHHOU  MYI6MUEAICHMHOU

MONEKYIAPHOU  KOHCcmpyKyuu — sumepomoxcouo  A-PsVi, PsKl, Ps0139 uau

yumomorxcouo B-PsVi, PsK1, Ps0139

Ounmennyo ¢ nomouipto GPC MONEKyISIpHYI0 KOHCTPYKLMIO aHAU3HUPOBAIA MPHU
oMoy UHruouTopHoro MDA ans ompeneneHus CepoTIOTHYECKON CIeM(PUIHOCTH
YETHIPEX PA3HBIX CBHIBOPOTOYHBIX TMOJNUKIOHAIBbHBIX aHTuTen (PAb) wu jama
KOJIMYECTBEHHOTO M KAYECTBEHHOTO OIPEIETCHUS MPUCYTCTBUS KAKIOTO AHTUTEHA
KOHCTPYKIIMHM, KaK  PAacKpbiTO B  MEKIyHApOAHOW  3asdBKE Ha  MATEHT

PCT/EP2014/051670.

CpaBHEHHE XMMHYECKOTO THUTPOBAHMA W  HMMYHOXUMHYECKOTO THUTPOBAHUS
VIJIEBOJHBIX AHTHUTEHOB JJI1 HCCJIEIOBAHUA WX KOJMYECTBEHHOM SKBUBAJECHTHOCTH
MPOBOJIMIM C HCIIOJIb30BaHWEM HHTHOUTOpHOTO M®MA, TyTeM SKCIIEPUMEHTAIHHO
onpeaenenroro mapamerpa MICsy (MUHUMANBHOW WHTHOUTOPHOW KOHIICHTPAITHH
BBIOPAHHOTO YTJIEBOJHOTO AHTWUTEHA, BBICTYMAIOMIET0 B KAaYeCTBE HMHTHOHMTOPA
PEaKIMK TOMOJIMYHBIN JTATOHHBIM Ps-Ab) ¢ [enpl0 OIEHKH W yCTaHOBJICHHSA
KOPPEILAA HMMYHOXHMHYECKOTO CTI0C00a TTO0 OTHOINEHHIO K XUMHUYECKOMY CITIOCOOY

B AHATTUTHYICCKOM KOHTPOJIC TAKOT'O THIIA MOJIGKy.]I?IpHOﬁ KOHCTPYKIIHH.

HOPUMEP 7: onpeoenenue KOHyeHmpayuu yene8o00HO20 AHMuUeHd Jaubo 8

aKmueuposannoli gopme, 100 6 Yopme MyILMUEANEHMHOLO KOHBIO2AMA: CPAGHEHUE

XUMUYECKO20 MUMPOBAHUS C UMMYHROXUMUYECKUM mMUmposdarnuem

NMMyHOXUMHYECKHE TUTPHI MOYYATH B COOTBETCTBHH CO CIIOCOOOM, H3II0’KEHHBIM
BBIIE, B CBA3W C MHTHOMTOPHBIM VDA, B CpaBHEHHH C XHUMHYECKUMH THTPAMH,
MOJIYYEHHBIMU B COOTBETCTBHH CO CIIOCOOAMH, U3TIOKEHHBIMH B KOHKPETHOM pa3elie

MexayHapoaHo# 3as8ku Ha nateHT PCT/EP2014/051670; AiMMyHOXUMHYECKHE THTPHI
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HEW3BECTHBIX 00PA3IOB KAKAOTO U3 TPEX YTIIEBOA-CIIEIM(PHUICCKIX aHTUTECHOB, JTHOO
B AKTHBHPOBAHHOW, NHOO B KOHBIOTHPOBAHHOW (opMe, OMPEeACIsINn IyTeM
WHTEPIONIIIUN TUHEWHON YacTH KPHUBOM peepeHTHOTO 00pasia, MOCTPOCHHOHN TpH
momomu wWHrHOWTOpHOTO M®MA ¢ HCHIOTB30BAaHMEM W3BECTHOTO KOJIHYECTBA

XUMHUYICCKHU TUTPOBAHHOTO YTJICBOAHOTO aHTUI'CHA.

Takyio »xe METOHOJNOTHIO, OIHCAHHYIO Ui KOJHMYECTBEHHOTO M KAYECTBEHHOTO
HMMYHOXHUMHYECKOTO AaHaIHM3a KaKJOW TPHBEJACHHOW BBIMIE  MOJEKYJISPHOU
KOHCTPYKLMH, 3aT€M HWCIONb30BAM JUIA TONYYCHHS XapPAKTEPUCTUK KOHEYHOTO
COCTaBa TMOJUBAJICHTHOW BAaKLIWHBI, COJEPKAIMEH KOMIUIEKC W3 MOJIEKYJIAPHBIX
KOHCTPYKIIMH, Kakgas M3 KOTOPbIX oOpasoBaHa Tpuamod Ps/LPS (sHmOTOKCOHNT)
KOHBIOTaToB JBYX TOKcounos C.difficile, Wcmomp3yeMbIX B KadecTBE OEIKOB-
HOCHUTENEH, AJIA MOJYy4YECHHs MOJTHOW XapaKTEPUCTUKH WIUTFOCTPATHBHOU 4-BaleHTHOU

WU 8-BaJI€HTHOUN BAKIIAHBEI.

[IPUMEP  8:  eakyunnvili cocmas no  OMHOWEHUIO K  CMeXuomMempuu

MYT6IMUGAIEHMHBIX MONEKYISAPHBIX KOHCIMPYKYUT

CocTaBbl MHUPOKOTO CHEKTPA ACHCTBHUS TAKOTO TUMA I BAKLHMH MPOTHB KUIIEYHBIX
WHPEKIUH MOKHO O€30MacHO TOJMYYUTh TYTEM HCTOIB30BAHHUA MOJIEKYJISIPHBIX
KOHCTPYKIIMH IO HACTOAINEMY HW300PETEHHIO, 4YTO TO3BOJIAET HCIOb30BAHHE B
YMEHBIIEHHOM KOJHMYECTBE O€IKa-HOCUTENS JJIs TIEPEHOCA KOHKPETHOTO KOJIMYECTBA
KoHbIOTHpPOBaHHBIX Ps u LPS (oHmorokcommos) anTureHoB. Kak KOHKpETHO
VIIOMHHAETCS B WUTIOCTPATUBHOM COCTABE BAKIMHBI MPOTHB KHIIEYHBIX HWH()EKINH,
coacpsKanieu 8-BaJICHTHBIN COCTaB, KOTOPBIX BKJIFOYAET HauoOoJIIee
pacTpoCTpaHEeHHbIE, SMUACMHOIOTHYECKH 3HAYUMble crenududeckue Ps w
LPS/(3HD0TOKCOHMIBI), CHEAYIOIIME MOJEKYJIPHbIE KOHCTPYKUIWH (TaOmuma 1)
CUHTE3UPOBAIM W TNPOAHATM3UPOBAIA B KAYECTBE PACIIUPEHHOTO MpUMEpPA
MPEIIMOYTHTENFHBIX BAPHAHTOB OCYIIECTBICHHA B COOTBETCTBHH CO CIIOCOOAMH,
W3JI0’KCHHBIMU BBIIIE B PA3HBIX MPUMEPAX, COACPKAMUX MOIPOOHYI0 HHPOPMAIHIO O
MOJIEKYJIIPHBIX KOHCTPYKLMAX HA OCHOBE 3HTEPOTOKCOMAAa A M LIMTOTOKcouja B,

Hecymmx IUTOTOKCOUA PS/LPS (3HIOTOKCOMIBI), a TAKKE HX KOMOWHAIIHIO.
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OO1mmee KOMMYECTBO ABYX OENKOB-HOCHTENEH B BH/IE TOKCOHIOB, TPEACTABICHHBIX B
KayecTBe TNpPUMEPAa B ITOW 8-BaJCHTHOW BaKUWHE TMPOTHB KHUINEYHBIX HH(EKIHH,
MOJTyYE€HHOW M COCTABJIEHHOW B COOTBETCTBHHM C MPOLEAYPAMH, H3IOKEHHBIMH B
JAHHOM 3asABKE W OTPEAEICHHBIMH ITOCPEICTBOM CTEXHOMETPHH TOJNYYEHHBIX B
pe3ynbTaTe MOJIEKYJAPHBIX KOHCTPYKUMH, KaXAas U3 KOTOPBIX JKCHPECCHPYET
BCTPOCHHBIE MHO)KECTBEHHBIE SIUTOIBI, COTIACYETCA CO CIEAYIOIUM MOJSIPHBIM
COCTAaBOM OTHOCHTEIIbHO [03bl KOKIOW MOJIEKYJIAPHOM KOHCTPYKLHH, COAECpKaIieH
OK. 1 MKr Kakaoro W3 ABYX OeNKoB-HOCUTeNed B BHae TokcoumoB (MW = 308K u
270K, cooTBeTcTBEHHO) M OK. 0,3 MKr Kaxkaoro u3 Tpex BbiOpaHHBIX DAB-
AKTHBUPOBAaHHBIX, Turnocnemuduueckux Ps/LPS  (SHIZOTOKCOMIOB) aHTHTEHOB
(cpenaas MW = 100K, ucxoas u3 IByX pa3HbIX KPUTEPUEB aHAIM3a, TO €CTh OLEHKU
CpelHEH BEIMYUHBI IyTEM MOJIEKYJIPHOH (UIbTpanMH HAa KaTMOPOBAHHBIX
MeMOpaHHBIX (PUIIBTPAX M OLEHKH cpeaHed BenmmyuHbl pu nomourn GPC, ucnmomb3ys
BO BCEX CIy4asx pe)epeHTHBIE MOJIEKYIIbI YTIIEBOIOB, TAKUX KAaK JEKCTPAHBI C Pa3HOU

MW).

TABJIMIIA 1

Monexkysiprasi  CooTHolueHne cpennero Beca COOTHOIIEHHE CPEIHEero Beca
KOHCTpPY KLIUS Tokcoun/Ps Tokcoun/Ps

DHTEPOTOKCOUA A IS

Ps & coli 3,30 1,08
PS s typhi 3,80 1,24
Ps V.cholerae 4,05 1,33
urorokcoun B nuns:

DHAOTOKCOUL § enteritidis 3,65 1,36
OHIOTOKCOUN § paratyphi A 3,01 1,12
OHAOTOKCOUN § dysenteriac 3,90 1,45

B wmmocTpaTHBHBIX MOJIEKYJSIPHBIX KOHCTPYKIMSX CpeaHee 3HauYeHHe (Bec/Bec)
cootHomerus 6emka U Ps/LPS cocrasmser 3,61 + 0,39 (10,8%), 410 COOTBETCTBYET

cpeaHemy (MOJIB/MOJTB) cooTHOmEHUIO 1,26 + 0,14 (11,1%).

KOHI.[GHI.[I/I?I pacu€ta W CPAaBHCHHA XAPAKTCPUCTHK KOHDBIOTATHBIX AHTHICHOB Ha

MOJI)IpHOfI OCHOBC ABJIACTCA OCHOBOHOHaFaIOHIeﬁ, MMOCKOJIbKY HWMMYHHAasA CHUCTCMa
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pearupyeT Ha aHTUTE€H Ha MOJISIPHOM OCHOBE, TAKOM, KaK B TIPUPOJE OCYIIECTBISIOTCS
KOKIas XUMAYCCKas WM OMOXUMUYECKAS PEAKIHs MPEBPAIIEHUS BEIECTBA, TIOITOMY

3Ta KOHIENIHA cchitaeTcss HAa MW anTureHa.

COOTBETCTBEHHO, B 3aBUCHUMOCTH OT cpeaHed MW KakIoro THIMOCTICIU(UIECKOTO
Ps/LPS-anTureHa u MOJEKYJSIPHOTO Beca OEMKOB-HOCHUTENEH B BHAE TOKCOHWIOB,
MOJIAPHBIE COOTHOIIEHHUA KOHBIOTATHBIX AHTUTC€HOB MOKHO M3MEHATH Iy TEM MOA00pa
WX AaHTUTCHHBIX KOMIIOHEHTOB. HamOomee mnpeamodYTHTENHHO, 4YTOOBI MOJSPHBIC
COOTHOLICHUSA OENKa-HOCUTENd M KaKIoro TtHnocneuupuyeckoro Ps-aHTureHa
PaBHAIMCH UM COCTABIUK Oombiie 1,0 11 BepOsATHOM ONTHUMAaNbHOM SKcrpeccuu T-
XEIMEepHON 3aBUCUMOCTH. Kpome 3TOro MOJAPHOrO MapamMeTpa TaKKe Ba)KHO
YUUTBIBATh CPEAHEE KOJIMYECTBO KOBAJICHTHBIX CBA3CH, PACIHOJIOKECHHBIX MEKIY
O€IKOM M KayKIbIM THIOCTIEIIM(PUIECKUAM YTIIEBOJHBIM AaHTUTEHOM, YTO COOTBETCTBYET
CKOPOCTH AaKTHBALIMKM TUIOCHEHU(PUYECKOTO TOJMCAXapHIa, TOCKOIBKY JTOT
THOPHIHBIA MOJIEKYJISIPHBIH YY4aCTOK TIPEIACTABIIET COOOM TaKOW YyYacTOK, KOTOPBIH,
KaK OBLIO SKCIIEPUMEHTAIBHO TOKA3aHO, ABISETCS OTBETCTBEHHBIM 32 MPHOOPETEHHBIE
CBOMCTBA 3aBHCHMOCTH KOHBIOTaTHOM MOJIEKybl oT T-xemmepoB (Arndt and Porro,

1991).

OnHako BO3MOKHBIM SIBJISIETCSI CUHTE3 MOJIEKYJIIPHBIX KOHCTPYKIMI B COOTBETCTBUH
C pa3HOM CTEXHOMETPHEH CHHTE3a, YTO MOAPOOHO H3JIOKEHO B MEXKTYHAPOTHOU
sasBke Ha mareHT PCT/EP2014/051670, yuuThIBas KOJHUYECTBO PEArcHTOB,
MPUHUMAIOLIUX Yy4YacTHE B PABHOBECHMM XHUMHUYECKOM pEaKLMH, HW3JI0KEHHOH B
XUMUYECKOM YPABHEHHWH BBILIE, PE3YJIbTATOM KOTOPOM MOKET  SBIATHCA
MOJICKYJISIPHAsA KOHCTPYKUMA C PA3IMYHOM CTEXHOMETPHEH, TAEC KOJIUYECTBO
3aBHCHMOTO OT TIPUCYTCTBHS T-XeNmepoB O€NKa-HOCHTENS B MOJIEKYJIIPHOH
KOHCTPYKIIHH MOXHO OTNTHMAJIbHO BBIOPATh B COOTBETCTBHH C ONTHMAJIBHOM
SKCMpecCUe HMMMYHOTE€HHOCTH TaKHUX MOJEKYJAPHBIX KOHCTPYKLMH B Ppa3HBIX
BO3PACTHBIX TPYNIAX MOMYJISAIUHN JF0IeH. B 000MX WIIIFOCTPATHBHBIX OT 4-BaJIEHTHIX
0 8-BalEHTHBIX COCTaBaX, COJACPKAIIMX OT OJHOM [0 JBYX MOJIEKYJIAPHBIX
KOHCTPYKIMH, KaKIas W3 KOTOPBIX TMEPEHOCUT Tpu Ttunocnemmduaeckux Ps/LPS,

061.[[66 KOMHYCCTBO KAXKAO0TO OENKa-HOCHTEIS B BUAC TOKCOHAA COCTABIIACT OK. 1 MKT,
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TOTAa KaK KOJMYECTBO  KOHBIOTHPOBAHHBIX  THmocnermduueckux  Ps/LPS

(3HIOTOKCOHUIOB) COCTABISIET OK. 0,3 MKT COOTBETCTBEHHO.

COOTBETCTBEHHO, LENBIO H3JI0KEHHBIX BBIIIE BAPUAHTOB OCYINECTBIICHUS SBISETCS
MPENOCTABICHNE JOKA3aTENbCTBA TOTO (PaKTa, YTO PACKPBITYIO MYJIbTHBAIIEHTHYIO
MOJIEKYJIIPHYIO KOHCTPYKLMIO CO BCTPOEHHBIMH 3IUTONAMH MOKHO CUHTE3UPOBATh B
HIMPOKOM CHEKTPE CTEXMOMETPHUECKHX MApaMETPOB C TEM, YTOOBI 3aT€M NPABUIHHO
ONPEAENNTD, Y X035€B-MJICKONUTAIOIINX, B YACTHOCTH, Y JIFOJIEH, ONITUMAJIBHYIO 103y
KOHCTPYKIIMH, OCOOEHHO C Y4E€TOM PAa3HBIX BO3PACTHBIX TPyl (OT MIIAJCHIIEB 0
MOKWJIBIX JIFO/IEH), MOAJEKAIIMX HMMYHHU3AIMH TAaKUMU BAKIUHHBIMH COCTaBaAMH

HOIUPOKOTO CIICKTPa I[CflCTBH?I.

B tabmume 2 HmKe TOKa3aHbl Pa3HbIE MOJICKYJIPHBIE MOJEIH, TMOJyYEHHBIE IS
W3JI0KEHHOM BBIIIE KOHUEMUUH, IMyTEM HCIOJB30BAHUA TOW K€ CAMOM XUMHYECKOU
PEaKIMH CHUHTE3a, XOTI M C HCIOJIB30BAHUEM PA3HBIX "CIIEIMATBHBIX" BBIOPAHHBIX

CTEXHOMETPHH JJI1 PeareHTOB, MPUHUMAIOIIHUX YYaCTHE B MOAJIEP’)KAHUU PABHOBECHS.

Jlanee HmKe TPUBEACHBI HEKOTOPHIE COOOPaKEHWS B OTHOINEHWH ABYX TOKCOHJIOB,
HUCTOJIB3YEMBIX B HACTOAMICH 3asBKE, JHTEPOTOKCOHMIA A H LMUTOTOKcouaa B,
MMOCKOJIBKY OHH SIBJISIFOTCS (WMJTH MOTYT SIBJISITBCSI) TTPOM3BOJIHBIMH, TIOJBEPTHYTHIMH
XUMHUYECKOW 00padOTKe, TOMOJIOTHYHBIX TOKCHHOB. JlaHHAs WM3BECTHAs MPOIEIYPa,
WCTTIOJTb30BAHHAS JUTA TIOJYYCeHHs BAKHBIX BAKI[WH, TAKHX KaK TOKCOHWJ CTOJIOHSKA M
TOKCOUA AU(PTEpHH, ABIACTCS BAXHOHU I TOJYYECHHUS TOKCHHOB, ICJICHAITPABICHHO
WHAKTHBUPOBAHHBIX Ui O€30MACHOTO TPUMEHEHWS Yy JIOJEH B  Ka4eCTBE
HAMMYHOTEHOB. B HacTosAmed 3asiBke monararoT, 4to cpeaHas MW  ouyumieHHbIX
TOKCOUJOB CPaBHUMA C MOJIEKYJIAPHOW MAcCON TOKCHHOB, U3 KOTOPBIX HX TOJTYYHIIH.
OngHako, TOMHMO JPYTHX XapaKTePUCTHK, CYINECTBEHHAs Ppa3sHULA MEKAY
TOKCOUJAMHU W TOKCHHAMHU 3aKJIFOYAETCS B KOJIMYECTBE OCTATOYHBIX TEPBHYHBIX
AMUHOTPYIII U3 OCTATKOB JIM3WHA, KOTOPBIE OCTAIOTCS B CTPYKTYPax TOKCOUAOB MOCIIE
XUMUYEeCKOW WHakTuBammu. B cpemnem ot 47% m0 54% peakMOHHOCIIOCOOHBIX
AMUHOTPYTII BBISBIISAIOT B TOKCOUAAX MO OTHOIMICHHIO K UCXOIHO MPUCYTCTBYIOIIUM B

CTPYKTYPC TOMOJIOTHYHBIX TOKCHHOB, KOTOPBIC OCYHICCTBIAKOT CBORO (1)yHKI_[I/IIO B
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KayecTBe HYKJICO(PHUIBHBIX TPYNII B PEAKIHHA CBI3BIBAHUA C AKTHUBUPOBAHHBIMU
Ps/LPS-anturenamu. Ilpu cpaBHEeHMH CTPYKTypBl JBYX TOKCOHWZOB C OOmEH
CTPYKTYPOH H3BECTHOTO Oenka-HocHTend, Takoro kak CRMI197, ¢ Touku 3peHus
CHOCOOHOCTH K KOHKYPEHIMHM B PEAKIMU CBSI3BIBAHUA B KaYECTBE HYKICO(PUIBHOTO
peareHra, ONMpeAeNuiIn, 4yTo Tokcoua A umeeT ok. 104 amunorpymnmy/moms (MW =
3,08 x 10° ms 2,710 AA), torma kak Tokcoua B mmeer ok. 85 ammHOTpPYNT/MOIH
(MW = 2,7x 10° ana 2,366 AA), TO eCTh HX MOJSPHAS IUIOTHOCTH (KOTOPYKO MBI
OTIPEJICTHITA KaK “MOJISIPHYIO HYKICO(PUIbHYI0 aKTHBHOCTH) coctaBiisieT 3,84% B
sHTepoToKcouae A u 3,60% B nuroTokcomae B, aBa mapaMmerpa, KOTOpBIE B
3HAYUTEILHOMW CTETICHH HIDKE, YyeM paccuntanubie 11 CRM197 (7,47%), kotopbie He
00/Iaat0T BBICOKOW CTIOCOOHOCTBIO [UIi TOTO, YTOOBI CIYXXHTh B KA4eCTBE
HYKJICOQHUIIBHOTO peareHTa B TPHUBEACHHON PEAKIMH CBA3BIBAHHUA (YTO TOAPOOHO
U3JI0KEHO B MEXIyHapomHou 3asBke Ha mareHT Ne PCT/EP2014/051670). Onnako,
NPUHUMAs BO BHUMAaHHE 3HAYUTEIbHYIO pasHUIy B MW 1ByX O€IIKOB-TOKCOMIOB (KaK
npasuio, daktop = 5,3 u 4,7 B ux nmons3y no orHomeHnto k CRM197), monsapHsie
COOTHOIIECHUS OETKOB-HOCHUTENEH JUIA KaXXJAOTO YITIEBOAHOTO AHTUTEHA, BHIOPAHHOTO
U TIEPEHOCA B MOJIEKYJIIPHBIX KOHCTPYKIHSX, MOTYT OBITh TPEIITOYTHTEITHHBIMU
IUIT TOKCOWAOB TIPH JKECIIAHWH OTPAHUYHUTH KOJIMYECTBO OC€IKa-HOCHTENS/H03a B
MOJTUBAICHTHOM COCTaBe. B JEeWCTBHTETBHOCTH, TIPH CPABHHBAEMBIX PACCUHUTAHHBIX
Ha BEC J03aX JABYX OCITKOB-TOKCOMIOB, B PE3YJIbTATE HX KOJUYECTBO MPHOITH3UTEIHHO
B 5,0 pa3 mmxe, yem CRM197 Ha momsipHOi ocHOBe. COOTBETCTBEHHO, HEOOXOIUMO
VIEUTh BHUMaHUE TOMY (akty, 4T0 MW HOCHTENS ABIIETCS BaKHBIM MApPaMETPOM,
OKa3bIBAIOIIMM BO3ACHCTBHE HAa (PU3UKO-XUMHUYECKHE CBOWCTBA KOHBIOTATOB, W OHA
MOJKET OTPAHHYHBATH BO3MOJKHOCTH JOCTWKEHHS MOJSIPHOTO  COOTHOLICHHS
tokcou/criermpuueckuii Ps/LPS co 3nauenmem > 1,0 Ay ONTHMATbHON WHIYKITHH

3aBUCHMOCTH OT IPUCYTCTBUA T-XEIIEPOB B UMMYHHOU CHCTEME XO3HHA.

B Tabmuue 2 mepedHcIeHbl BCE MOIEKYJAPHBIE MOJENH, CHHTE3HPOBAHHBIC I
MOJAPOOHO  OMMCAHHOM B HACTOAMIEW  3asdBKe  paboOThL,  ABIAIOLIHECS
PETPE3CHTATUBHBIMHE JIJIsI PA3HBIX CTEXHOMETPHH, HCIIONB3YEMBIX AJI JAHHOM IIEJIH,
KOTOpBIE 3aBHCAT OT. 1) MW mcmomb3yemMoro OelKa-HOCHTENSA, 11) MOJIAPHOH

HYKI€ODHITbHOH  aKTHUBHOCTH TAaKWX  OEJKOB-HOCHTENEH  (IKCTIPECCHPOBAHUS
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kommyectBa rpymn —NH,/mMome Genka); ii1) cpegneit MW axtusupoBanubix Ps/LPS-
AHTUTCHOB M 1V) COOTBETCTBYIOLIEH CKOPOCTH akTuBaruu Ps/LPS-anTureHos (rpymmst
DAB-MSE ns mociemyromero BCTYIUICEHHS B peaknuto ¢ rpynmamu —NH, Oenka).
WnmocTpaTuBHBIE MOJIEKYIAPHBIE MOJENH CIYXAT J0KA3aTENbCTBOM TUIACTHYHOCTH
MPUMEHAEMOTO XHMHUYECKOTO COCTaBa M TOTO (pakTa, 4TO OETOK-HOCHTENh MOXKET
MPHUCYTCTBOBATh B KOHBIOTATHOM CTPYKTYPHOH €OUHHMIIE B IIHPOKOM CIEKTpE
B3BELICHHBIX W MOJISIPHBIX COOTHOINEHMH, cocTaBipiromux Bbie 1,0 u ke 1,0. B
YACTHOCTH, MOJIIPHOE COOTHOIEHUE Oenok/Ps BappupyeT 0T mo meHbmien mepe 0,3 10
1,0 Mo OTHOIIEHHIO K KAKIOMY THHOCHEIU(PHUUECCKOMY WM TPyHIocHerpuIecKoMy
Ps, mpucyTcTBYIOmMEMY B TIIMKOKOHBIOraTe, U OT Mo MeHbmer mepe 0,3 mo 1,0 mo
OTHOMICHHUIO KO BceM TpeM Ps, mpuuem kakasiid Ps cocTaBiseT mpUOIM3UTEBHO OTHY

TPETH OT O6H.[€FO KOJIMYICCTBA, MPHUCYTCTBYIOICI'O B UTOT'C B INTHKOKOHBIOTATE.

TABJIALIA 2

Monexymspraass CooTHoueHne cpenHero seca  COOTHOLIEHHE CPEHEro Beca
KOHCTPY KIS tokcoun/Ps Tokcoun/Ps

DHTEPOTOKCOUT A mJIs:

Ps 5 coli 3,30 1,08
PS s.yphi 3,80 1,24
Ps v cholerae 4,05 1,33
Ps g coli 1,05 0,34
Ps s typhi 1,15 0,37
Ps v cholerac 1,03 0,33
3HI[OTOKCOI/II[ S.enteritidis 3,3 5 1,09
3HHOTOKCOI/IH s.dysenteriae 3’20 1’04
3HI[OTOKCOI/II[ S.enteritidis 1, 13 0,37
3HHOTOKCOI/IH s.dysenteriae 1705 0734

IHurorokcoun B ms:

3HI[OTOKCOI/II[ S.enteritidis 3,65 1,36
OHAOTOKCOUN S paratyphi A 3,01 1,12
OHAOTOKCOUN § dysenteriae 3,90 1,45
3HI[OTOKCOI/II[ S.enteritidis 1,23 0,46
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3HHOTOKCOI/IH s.dysenteriae l N l 5 0743
PS E coli 3,60 1,33
Ps s typhi 3,45 1,28
Ps v cholerae 3,85 1,43
PS Ecoli 1,25 0,46
Ps s typhi 1,10 0,40
Ps v cholerac 1,43 0,53

[PUMEP 9: wmmynonocuveckuii ananus 6 JCUBOMHBIX MOOCNSX AHMUSEHHbIX

MYT6MUBANEHMHBIX — MONEKYJAPHLIX — KOHCMPYKyuti  sumepomoxcouoa A u
yumomorxcouoa B (npoucxoosuyux om comonocuunvix moxcunog C. difficile), necywux
nomicaxapuowt (S.typhi, V.cholerae, E.coli) unu LPS/snoomokcouowt (S.paratyphi A,

S.dysenteriae, S.enteritidis)

[TpoBOMITM WCTIIBITAHKE JBYX BHIOB KOHBIOTATOB C HCIIOJIb30BAHHEM JBYX OE€IKOB-
tokconnos u3 C.difficile B >)kUBOTHOM MO/I€TIM HAa MBIIIAX B 3KCIIEPHMEHTAX aKTUBHOH
WMMYHH3alMKd. B mapamienbHeIX 3KCHEPUMEHTAX HWCHONB30BANH KOHTPOJIBHBIN
WMMYHOTEH, 3aBUCHUMBIH OT TPHUCYTCTBHS |-XeNMepoB, MPEACTABISAIONIUN COOOH

TOMOJIOTHYHBIE KOHBIOTraTel CRM197.

BakuwmHHBIN cocTaB g Ps-KOHBIOTATOB

OOBeIUHATH KOHBIOTATHI SHTEPOTOKCcOMAa A u murToTokcomaa B ¢ PsVi, Ps0139 u
PsK1. CrexuoMeTpuuecKHEe XapaKTEepPUCTUKH KOHBIOTaTOB TIOKAa3ajdd CpEIHEe
COOTHOTICHHE OeTOK/KaXapIi u3 Turocnenuduieckux Ps, cocrasmsromee 3,61 + 0,39

(Bec/Bec), UTO MOKa3aHO B TaOMIE | BhIIIE.

BakuuaHBIN cocTaB i KOHBIOTATOB LPS/3HI0TOKCOUIBI

OObBeuHATH KOHIOTATHI SHTEPOTOKCOMAa A u mmrotokcouna B ¢ LPS S.enteritidis,
S.dysenteriae wn S.paratyphi A. CTeXHOMETPHYECKHE XAPAKTEPUCTHKH KOHBIOTATOB

MOKA3ad  CPEAHEE COOTHOIIEHHE  OCNMOK/KKIBIM W3  THUIMOCTIEHU(UYIECKUX

LPS/sanotrokcounn, cocrasnstomee 3,61 + 0,39 (Bec/Bec), uro mokazano B Tadmmie 1

BBIIIIC.

OObeIMHEHHBIE  BAKIIMHHBIE  COCTABBI _ IITUPOKOTO CIICKTPA __ JICUCTBHUS _TIPOTHUB
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kumeynbix wHbekimi it Ps-korbproratos U LPS (SHIOTOKCOMWI)-KOHBIOTATOB C

HCIIOJIb30BAHUEM OEIKOB-HOCHTEIIEH DHTEPOTOKCOMIa A U roTokcouna B

Jist 5T0¥ 1IenH 00beIUHSATH KOHBIOTaThl SHTEpOTOKCOMma A ¢ PsVi, Ps0139 u PsK1 u
KOHBIOTaThl muToTokconna B ¢ LPS (smmoroxcomnsr) S.enteritidis, S.dysenteriae n

S.paratyphi A.

J103bI ¥ COCTABBI MIJTFOCTPATUBHBIX BAKIIUMH

B cooTBeTcTBUM CO CTEXMOMETPHEH MOJIEKYJISIPHBIX KOHCTPYKLMHM, HW3JI0KEHHOW B
Tabnuue 1, BBoauMas a03a cocTtaBmaeT oK. 1,0 MKr mis Kaxkaoro kounrorara Ps/LPS
(SHOOTOKCOM[), TMPUCYTCTBYIOIIETO B KAKAOW MOJEKYJSPHOH KOHCTPYKLUHUH, W AJIA
KaXA0ro Tokconaa (ok. 3,0 MKr), coAeprKamierocs B BAKLMHHOM COCTaBE; MPU 3TOM
J103a COCTAaBIsIET OK. 6,0 MK OT OOIIEro KOJHYEeCTBAa O€NKa, €CIIM BaKIMHHBIM COCTAB
COIACPKHT TOKCOMABI I OJHOM WM pasHbIX TpHan mnepeHocumbix Ps/LPS
(SHAOTOKCOWA) AaHTUTEHOB (BaKUWHA IOHPOKOTO cmekTpa aeWctsusa); AlPO,
WCTIONB30BAIA B KAueCTBE aablOBaHTa TpH (ukcupoBaHHOW mo3e 0,5 mr/mosa
(oxBHBasieHTHO OK. 0,120 Mr amoMwuHHA). AACOPOIMSA KaKIOH MYJIbTHBAJICHTHOH
MOJIEKYJIIPHOM KOHCTPYKIIMM MHUHEPATbHBIM abIOBAHTOM cocTaBisiia > 80% 1o Becy,

KaK OLEHUBAIIA TIPU TIOMOIIH HHruOuTOpHOTO MDA
KuBoTHBIE

Kaxmas rtpymma >KWBOTHBIX, BBIOpaHHAs I KaKIOTO M3 OSKCIEPUMEHTOB C

WMMYHH3AIHEH, OTTMCAHHBIX HIDKE, coaepxkana 10 camok mermeit Balb/c.

IlyTh BBEIEHUS

CxeMa UMMVHH3AIANA

0, 2, 4 nenenu; oro0p KpoBu B 0, 2, 4, 6 HeAeIO.

KOHTpOJ'IBHYIO HWMMYHHA3AIUIO OOBIYHBIMHM PS-aHTHTe€HAMH HMCKIIFOYAIM HA OCHOBAHHU

JUTCPATYPHBIX JAHHBIX O TOM, YTO BBICOKOOYHIIICHHBIC Ps-aHTHTEHBI HE ABIISIOTCSA B
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3HAYUTETPHOW CTENEHM WMMYHOTE€HHBIMH y MJICKOTMTAIONIMX W HE “OycTHPYIOT’

anTuTena uzotuna [gG nocne uX MOBTOPHBIX BBEICHUM.

TUTPBI UDA

TuTpbl BeIpa’kalii B BHJAE€ KOHEYHO TOYKHM peakuuu, nokassBaromeit O.D. > 2,0 no
OTHOIIEHUIO K KOHTPOJNBHBIM PEAKIHMAM C KaxapiM Tunocrenudpudeckum Ps/LPS
(GHOOTOKCOWA) H JBYyMs O€lKaMU-TOKCOMAaMHu. Pa3BeneHus TIyJIOB CBHIBOPOTOK

MPOBOIUIIH TTOCIIEIOBATEIBHO, IBYKPATHO, HAUWHAs ¢ pa3BeacHus 1/200.

UMMVHOJIOTMYECKHE PE3VYJIbTATDBI

Cpennee reometpuueckoe TUTpoB IgG k koHKpeTHbIM PS/LPS (3HmOTOKCOMT) MM K
KaKIOMY M3 ABYX TOKCOHJOB B CMECH CBHIBOPOTOK MBIIIEH ONPEAETSAIN B MOMOIIBIO
N®A. SD naxoaumoch B mpeaenax + 25% OMUCAHHOTO CPEIHETO T€OMETPUUYECKOTO.
Ecnu He yKa3zaHO HMHOE, CTaTUCTHYECKAas 3HAYUMOCTb CPEOU TUTPOB CBIBOPOTOK
(ompenenmnu ¢ mOMOINBIO t-KpuTepusi) cocrapimsiia < 0,01. Pe3ympraTsl 00OMEHBI B

CITeYFOIIUX TaOMHIaxX 3 U 4.

HEUTPAJN3AIIMA TOMOJIOTUYHBIX TOKCUHOB IN VITRO

[TpoBoaunu coriacHo u3noxkeHHOoM B Porro et al. (1980) mist mudTepuitHOTO TOKCHHA

u B Pavliakova et al. (2000) nns roxcunos C.difficile.

B Ttabmuie 3 mokazaH WMMYHHBIH OTBET Y MBIIIEH Ha MOJIEKYJISIPHYIO MOJIEIIb,
BKITIOYAIOTIYI0 B CeOA DHTEPOTOKCOMT A W HHUTOTOKCOMT B B kauectBe Oenka-

HOocHuTeIs Iyt Ps-anturenos £.coli, V.cholerae, S.typhi.

TABJIWLIA 3
Ps JHTEpOoTOKCOHT A Huroroxkcoun B
WO w2 w4 W6 WO W2 | W4 W6
Vi <200 | 200 2600 15800 <200 |200 | 2200 18900

K1 <200 | 200 3200 12400 <200 | 200 | 2400 20000
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0139 <200 | 200 1800 11600 <200 | 200 | 1200 14800

<200 | 2800 | 25800 | 84400 <200 | 3200 | 32600 | 95400
Toxkc.

B Ttabnume 4 moka3zaH WMMYHHBIH OTBET Yy MBIIMIEH HA MOJIEKYJSIPHYIO MOJIETb,
BKITIOYAOIIYIO B C€0sl SHTEPOTOKCOUA A M HUTOTOKCOUI B B KauecTBe HOCHUTENA I

antureHoB LPS/3unoTokcouns! S.enteritidis, S.paratyphi A, S.dysenteriae.

TABJIMLIA 4

LPS(3ua0TOKCOMA)

JHTEpOoTOKCOHa A Iurorokcoun B

WO | W2 | W4 W6 WO | W2 | W4 W6
S.enteritidis <200 | 400 | 3600 | 12800 | <200 | 200 | 1800 | 10400
S.paratyphi A <200 | 200 | 2400 | 14800 | <200 | 400 |3600 | 16400
S.dysenteriae <200 | 200 | 2200 | 16400 | <200 | 400 |2800 | 14200
Toxcoun <200 | 3400 | 28200 | 66400 | <200 | 2400 | 24800 | 84200

PesynbpTaTel, mpuBeACHHBICE B TAOMMIAX 3 W 4 BHIIE, MOKA3BIBAIOT BTOPHYHYIO
WHAYKITAIO OHOJOTHYECKU (DyHKIIMOHAIBHOTO H30THIA [gG aHTHTE IS KaKI0TO W3
YETBIPEX KOMIOHEHTOB JABYX MYJIbTUBAJICHTHBIX MOJEKYJAPHBIX KOHCTPYKLHUN

(My T THBAJICHTHBIE KOHBIOTATHI TOKCOU/I-PS B TOKCOUI-IHAOTOKCOUI).

B gacTHOCTH, MOOY0 Oy CTHPYIOIIYI0 AKTUBHOCTD B OTHOLIEHHH HMMYHHOW CHCTEMBI,
HaOMoaeMyto i Oellka-HOCHUTENsA, MNapajyieIbHO OTMEYald AN KaKIOTo U3
MEPEHOCUMBIX PS-aHTUreHOB, 4YTO SABIAETCS THUINWYHBIM M XOPOINO HW3BECTHBIM
MOBEJECHUEM I 3aBUCHUMBIX OT T-XenmepoB AaHTHTeHOB. bycrepHsii s¢dexr,
MONMYYEHHBIH B OTHOINEHWH [JBYX TOKCOWIOB, M OHOJOTHYECKas aKTUBHOCTD

HWHAYIUPOBAHHBIX AHTUTCII K TOKCOHMAY TaKXKC B 3HAYUTEIILHOM  CTCTICHU
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MOJATBEP)KAAIOT TOT (PaKT, UYTO MyJIBTHBAJICHTHAS MOJIEKYJIAPHAs KOHCTPYKIHSA
00MaaeT MOTEHIHANOM K (PYHKIMOHMPOBAHHWIO B KAYECTBE AHTUTEHA Y JOJEH IS
MPEOYNPEeKACHUS TOKCHYHOCTH, OOYCIOBICHHOH TOMOJOTHYHBIMH TOKCHHAMH.
Cnenyromue pe3ynbTaThl MOTYYaldd W BBIPAKAIM B BHJE KPATHOTO YBEIMYEHUS IO
OTHOWICHHIO K TUTPAM NEPBUYHON MMMYHHU3ALMH ChIBOPOTOUYHBIX GMT, momydeHHBIX
MoCJie BTOPOW OyCTEpPHOW MO3bI, M MPEACTABHIM B CIEAYIONICH TaOmuie 5 B BUAC

AHTUTOKCHYCCKHX THUTPOB.

TABJIUILIA 5

Toxcounn AHTHUTENA K TOMOJIOTUHYHOMY TOKCHHY
(KpaTHOCTBH yBEJIHMUEHUS JJIs
HeNTpaau3aluu TOKCUHA in Vilro)

DHTepoToKcona A 456
uroTokcoun B 562
CRM197 824

[IpuBeneHHble BBIME MOAPOOHBIE PE3YJIBTATHI, HECMOTPS HA TO, YTO OHH
AKIECHTHPOBAHBI HA HEKOTOPBIX KOHKPETHBIX MPUMEPaX, MOATBEPIKIAIOT MOy YeHUE U
MPUMEHEHUE BAKIWH NIUPOKOTO CIIEKTPA ACUCTBUS MPOTUB KHINEYHBIX WHQEKIUN JJIs
WHAYLIUPOBAHUS HWMMYHHTETa Y XO35€B-MIICKOTIUTAIOIUX K OEITKaM-HOCHTEISM
sHTepoTOKcouay A u uurorokcouny B C.difficile, a Taroke k meperocumsbM Ps E.coli,
V.cholerae, S.typhi m x mlepeHOCUMBIM >HAOTOKCcOuAaM S.paratyphi A, S.dysenteriae,
S.enteritidis. C y4eTOM W3I0KEHHOTO BbIIIe KarcynbHbid Ps C.difficile Taxke MOKHO
paccMaTpuBaTh Kak Ps-aHTHUTEHBI, IEPEHOCHMBIE IByMs TOKCOMIAMHU TOMOJIOTHYHOTO
MIATOT€HHOTO MHUKPOOPTaHU3Ma, COTTIACHO MOAPOOHOMY OIHCAHMIO MOJEKYIAPHOH

KOHCTPYKLHH.

CocTaB Ha OCHOBE BaKI[MHbI IIHUPOKOTO CIEKTPA ACHUCTBUSA, U3I0KEHHBIA B MPUMEPaX
8 m 9, obmagaeT OOBEKTUBHBIMU TMPEUMYINECTBAMH BAKIIMHHOTO COCTaBa, KOTOPBIH
YUYHTBIBAET MPOCTOE M TMOCIEIOBATEIBPHOE CBA3BIBAHUE KAKJAOTO M3 IIECTH Pa3HBIX

KOHBIOTaTOB PS/LPS (3HIOTOKCOMT) C KAXKIBIM U3 ABYX OCITKOB TOKCOU/IOB:
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A) TyTeM  WCTHOJB30BaHUSA  MOJICKYJIPHOM  MOJENH CO  BCTPOCHHBIMH
MHOKECTBEHHBIMH 3TMUTONIAMHU MOKHO B JACHCTBUTEIIPHOCTH YMEHBIIUTH KOJTUYECTBO
O€IIKa-HOCUTENSA, TPUCYTCTBYIOIMIETO B COCTaBE WIMPOKOTO CHEKTPa JACHCTBUS
(HanmpuMep: MPUMEHEHHE JINIIb IBYX TPHAJ KOHBIOTATOB CHIKAET KOJUYECTBO O€JIKa-
Hocutensa o 1/3 wmu 33% konmudecTBa OEIIKa-HOCUTEIS, IPUCYTCTBYIOMIETO COCTaBE
HIECTH CBI3aHHBIX KOHBIOTATOB),

B) 4wmcmo BBeAeHHMI MOXKET OBITh CHIDKEHO [0 BCETO JIMIIb 3 BBEACHHH TIPH
OYEBHUIHOM PKOHOMHH MAaTEPHAJIOB W PECYPCOB B MOMOJHEHHE K 00Jee HU3KOMY
CTPECCUPOBAHHUIO  BOBJICYEHHOI'O  XO35SHHA-MJICKOIMTAIOIIETO (MUHUMATBHOE
KOJTMYECTBO 3 WHBEKIWH, OJHA TMPUMHUPOBAHHASA /1032 U JABE OYCTEPHBIE MO3bI, IS
KOKIOW M3 IIECTH OTIACIBHBIX THMOCTIENU(UUECKUX BAKIMH B PE3ylbTaTe IacT B

uenom 18 BBeeHMIA).
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IlepBOHAUAJILHO
nomaHHada oGopmyJia
n300peTeHnd

®opmyJia u300peTeHust

1. AHTHUTEHHAS MYIJIbTUBAJICHTHAS MOJIEKYJISIPHAS KOHCTPYKIIHSA, BKITFOYAOIAs B CeOs
OCHOBHBIE CTPYKTYPHBIE €IWHHWIIBI, COACPKAIINE 3aBUCUMBIE OT MPHUCYTCTBUSA -
XENMEePOB HHAKTUBUPOBAHHBIE OCITKH-HOCHUTEIH, BRIOPAHHBIE M3 SHTEPOTOKCOMIA A U
mutotokcouna B w3 Clostridium difficile, k0BaneHTHO CBsI3aHHbBIE C HE MEHEE TPEeMs
VIJIEBOJHBIMH CTPYKTYPAMH W3 JSHTEPONATOTEHHBIX OaKTepui, BHIOPAHHBIMH U3
OaKTepHATBHBIX TIOJUCAXAPUAOB WM HMHAKTHBHPOBAHHBIX JIHIOIMOIUCAXAPUIOB C
Pa3HOM CEPOJOrHYECKOM CINEHU(PUYHOCTBIO, T/I€ KaKAas YIJIEBOJHAS CTPYKTypa
COJIEP’)KHT IO MEHBLIEH MEpe OAWH U3 TOBTOPSAIOMIMXCS OCHOBHBIX SITHTOIOB,
BKITIOYAIONINX B C€0S HE MEHEE ISITH-ABEHAANATH MOHOCAXaPHIHBIX OCTATKOB, TAC TI0
MEHBIIECH MEPE OJUH MOJTb O€TKa-HOCUTENIS CBSA3aH MO0 MEHBIIEH MEPE C OJJHUM MOJIEM

KaKJIOM U3 MO MEHBINIEH MEPE TPEX YITIEBOAHBIX CTPYKTYP WU UX MOJIIPHOM CyMMOM.

2. AHTHTEHHas MYJIbTHBAJICHTHAA MOJEKYJSIpHas KOHCTPYKIus 1o 1. 1, e
YKa3aHHBIE SHTEPOTOKCOMA A WU IMTOTOKCOWA B TPOUCXOMIT W3 HATHUBHBIX
TOMOJIOTHYHBIX TOKCUHOB Clostridium difficile, WHAKTHBHPOBAHHBIX XWUMHYECKHM
criocoO0OM, TPEAMOYTHUTEIFHO 00pabOTKOH (OpMaTHHOM, WM C  TIOMOIIBIO

TEXHOJIOTHH peKoMOMHaHTHBIX J[HK.

3. AHTHUTEHHAas MYyJIbTHBAJIICHTHAs MOJIEKYJSIPHAS KOHCTPYKIHMS TO JFOOOMY U3
OpeApIAyuX M. 1-2, rae yKa3aHHbIE TEPEHOCHMBIE YIJIEBOJHBIE CTPYKTYpPhI C
Pa3HOM CEPOJIOTHYECKON CTIEIM(PUIHOCTHIO BRIOPAHBI M3 KATICYJIFHBIX TTOJTUCAXAPHIOB
Salmonella typhi, Vibrio cholerae, Escherichia coli w Clostridium difficile wmm wnx
KOMOHWHAIIUH.

4. AHTUTEHHas MYJIbTHBAJICHTHAS MOJIEKYJSIPHAS KOHCTPYKIHS TIO JFOOOMY U3
npeapaymux mm. 1-3, Tae  yKasaHHbIM HWHAKTHUBUPOBAHHBIM  JIMIIOMOJIACAXAPHU
NPEeACTaBIAET COO0H IHIOTOKCOU,

5. AHTUTE€HHas] MyJbTUBAJICHTHAs MOJEKYJIAPHAsA KOHCTPYKLMS 1o 1. 1 unu 1. 4, rae
YKa3aHHBIC TMEPECHOCUMBIC YIJIEBOAHBIE CTPYKTYPBl C Pa3sHOM CEPOJTOTHYECKOU

CHCI_[I/I(i)I/I"IHOCTBIO BBI6p AHbI H3 HWHAKTUBHPOBAHHbIX
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JMIOTIONUCAXAPUIOB/SHAOTOKCOUIOB YHTEPOTIATOTEHHBIX OAaKTepUi, BBHIOPAHHBIX W3
Salmonella typhi, Escherichia coli, Vibrio cholerae, Salmonella enteritidis, Shigella
flexneri, Salmonella paratyphi A, Salmonella dysenteriae, Shigella sonnei wn
Salmonella cholerasuis wim UX KOMOHHALIHH.

6. AHTUTE€HHAs MYJIbTUBAJICHTHAS MOJEKYJIPHAS KOHCTPYKIMA MO M000MYy U3 m. 1-
5, BeIOpaHHas U3

- JHTEPOTOKCOMAA A, KOBAJEHTHO CBA3aHHOTO C KaICYJbHBIMHU TIOJIUCAXaPUIAMU
Salmonella typhi, Vibrio cholerae n Escherichia coli,

- IMTOTOKCOMJIAa B, KOBAJIEHTHO CBA3aHHOTO C KAarlCyJNbHBIMH TOJIMCAXapUIaMU
Salmonella typhi, Vibrio cholerae u Escherichia coli,

- JHTEPOTOKCOMAAa A, KOBAJCHTHO CBSI3aHHOTO C  HHAKTUBUPOBAHHBIMU
JUMITOTIONUCAXapuaaMu/SHA0TOKcouAamMu Salmonella enteritidis, Salmonella paratyphi
A u Salmonella dysenteriae,

- LUTOTOKCOMAa B,  KOBaJIeHTHO  CBSI3aHHOIO C  WHAKTUBUPOBAHHBIMU
JTUTIOTIONTUCaxXapuaaMu/3SHaoTokcounamu Salmonella enteritidis, Salmonella paratyphi
A u Salmonella dysenteriae.

7. AHTHreHHas MyJbTHBAJICHTHASA MOJIEKYJIAPHAs KOHCTPYKIHA IO JHOOOMY U3
MPEIBIAYIMUX TYHKTOB JJI1 TIPUMEHEHHS B BaKIHMHE JUIA 3alIMTHl CYyOBEKTa OT
WH(EKIWH, BBI3BAHHBIX 10 MEHBIIEH MEpe OJHOW M3 SHTEPOTATOTEHHBIX OAKTEPHH,
BoiOpannbix u3 Clostridium difficile, Salmonella typhi, Escherichia coli, Vibrio
cholerae, Salmonella enteritidis, Shigella flexneri, Shigella sonnei, Salmonella
paratyphi A, Salmonella dysenteriae, Salmonella cholerasuis nim nx KOMOWHAIHH.

8. BakuuHHBIM cocTaB, coAepKaluid 1O MEHBIIEHW MEpPE OJHY AHTHUTCHHYIO
MYJIbTHBAJICHTHYI0 MOJICKYJIIPHYI0 KOHCTPYKIHMIO TIO0 JoOomy w3 mi. 1-6 B
(U3HOIOTHYECKH TIPHEMJIEMOU cpejie, HeoOs3aTeIbHO BMecTe C (hapMareBTHUECKH
MPHEMJIEMBIMH aTbIOBAHTOM WJIH HATIOTHATEIISIMH.

9. BakumHHBIM COCTaB IO II. 8, TJe J03a KaKJIOTO0 AHTUIE€HA-HOCHTEISI W/ HIIH
MEPEHOCUMBIX AHTHUTCHOB Haxoautcs B auamnazoHe ot 0,1 go 100 mxr, mpu 3TOM
MPEANOYTUTENIBHO cOCTaBAET OT 1 70 10 MKT.

10. BakumHHBIH cocTaB 1Mo OOOMY U3 mil. 8-9, rie YKa3aHHBIH aTbIOBAHT BHIOPAH W3

HEOPTAaHWYECKOTO aJbIOBAHTA, BBIOpaHHOTO H3 (ocdara aTFOMUHUS, THAPOKCHAA
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AFOMHHUSA; OPTaHWYECKOTO aJbIOBAHTA, BBIOPAHHOTO W3 AQJBIOBAHTOB HAa OCHOBE
ckBajeHa, Takux kak MF59, QF 21, Addavax, u OHOJIOTHYECKOTO aabIOBAHTA,
BBIOPAHHOTO M3 MOHO(OChHOpHI-TUNHAA A U JTUKOPHHOMHUKOJIATA TPETATIO36I.

11. BakumuHbIH cocTaB 1o moOomy u3 mim 8-10, Tae KONMHYECTBO aIbIOBAHTA
HaxonutTcss B auamnasone 0,1-1 Mr/mo3a, mpH 3TOM TPEAIOYTHTEIFHO COCTABIISET
0,5 mr/po3a.

12. BakuuHHBIN cocTaB 1Mo ar00oMy u3 . 8-11, mpuyuem yKa3aHHBIA COCTAB ABIACTCS
HNOAXOJAIINM i1 BBEACHHS MOJKOKHBIM, BHYTPHMBIIICYHBIM, BHYTPUKOKHBIM WU
YPECKOKHBIM ITyTEM.

13. [lonuBaneHTHBIN BaKIUHHBIA COCTAB ITUPOKOTO CIEKTPA ACUCTBUS IO JIIOOOMY U3
npeapaymux . 8-12 g mpuMeHeHWs B 0ONACTH MEIWLMHBI 4YEIOBEKA HITH
BETCPUHAPHONH MEIHIUHBI JUIA 3aIIUTBI CyOBEKTAa OT CHCTEMHOH W KHIICYHOW
WH(EKIMHA, BRI3BAHHBIX 10 MEHBIIEH MEpe OTHOM W3 SHTEPONATOTCHHBIX OAKTEPHI,
BoiOpanubix w3 Clostridium difficile, Salmonella typhi, Escherichia coli, Vibrio
cholerae, Salmonella enteritidis, Shigella flexneri, Shigella sonnei, Salmonella
paratyphi A, Salmonella  dysenteriae, Salmonella cholerasuis, Klebsiella,
Enterobacter, Pseudomonas aeruginosa ami uX KOMOWHAIHH.

14. llonuBaneHTHBI BAKUMHHBIA COCTAB WIMPOKOTO CHEKTpPa JECUCTBUA A
NMPUMEHEHUS B 00J1aCTH MEUIIMHBI Ye€JIOBEKA WITK BETEPHHAPHON MEIHMIUHBI 110 1. 13,
I/Ie YKa3aHHBIA CYOBEKT MPUHAICIKUT K TTOTYJISLIHH JIFOACH.

15. TlonuBaneHTHBIA BAKIUHHBIA COCTAaB MIMPOKOTO CHEKTpa JCWCTBHUA JIA
NMPUMEHEHUS B 00aCTH MEAHMIMHBI 1O T. 14 I MPUMEHEHHA B TPEAYTPEKICHUN
W/WIA JICUEHUH BHUPYCHBIX WH(EKIUH JKEITyJOYHO-KHIIEYHOTO TPAKTA, BBI3BAHHBIX
HOPOBUPYCAMH YEJIOBEKA.

16. Cnoco® KOHBIOTHPOBAHHA IS TOJMYYEHHS AHTHTCHHOHW MYJIbTHBAIICHTHOU
MOJIEKY JIAPHOU KOHCTPYKITHH TI0 JTF0O00MY 13 Timl. 1-6, KOTOPBIN BKIFOYAET CJIETyFOIIHE
CTaJIUH:

a) XUMHYECKOM AaKTHBAIMHM IO MEHBIIEH MEpEe TPEX AHTUTCHHO OTIMYAOIINXCS
VTIIEBOIHBIX CTPYKTYP, BBIOPAHHBIX H3

- KamncCyJbHBIX ToNmcaxapunoB Salmonella typhi, Vibrio cholerae, Escherichia coli n

Clostridium difficile
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WA
- numononucaxapunos w3 Salmonella typhi, Escherichia coli, Vibrio cholerae,
Salmonella enteritidis, Shigella flexneri, Shigella sonnei, Salmonella paratyphi A,
Salmonella dysenteriae w Salmonella cholerasuis, Klebsiella, FEnterobacter,
Pseudomonas aeruginosa;

c ofecrieueHHEM MOHO(YHKIMOHATBHOCTH WM TMOMU(YHKIIHOHATBHOCTH IIyTEM
oTmierieHus Bojgopoaa oT O TOCPEACTBOM OKHUCICHHA M BOCCTAHOBUTEIHHOTO
AMUHHPOBaHMA C OOpa30BAaHHEM BOCCTAHOBJIICHHBIX HMMHHOBBIX CBA3€H C
ANKUITUAMHHOBBIM CIIEHCEPOM C TIOCTEAYIOIIEH JepUBATH3ALMEH 10 AKTUBHBIX
CJIO’KHBIX 3(HUpOB;

b) 0nHOBpEMEHHOTO CBA3BIBAHMA MO MEHBLIEH Mepe TPeX YITEBOIHBIX CTPYKTYp Ha
OCHOBE TIPOM3BOJHBIX CIIOXHBIX 3(HPOB C aMHHOTPYIIIAMH TOJH(YHKIMOHATHHOTO
OeNKa-HOCHUTENS SHTEPOTOKcomna A wimu uutotokcownma B w3 Clostridium difficile
MOCPEICTBOM 0Opa30BaHUS AMHIHBIX CBS3EH;

rJe 0 MEHBLIEH Mepe OJUH MOJIb OElKa-HOCHTENA BBOAAT B PEAKIMIO MO MEHBINEH
Mepe ¢ OJHUM MOJIEM KaKIOW U3 YKA3aHHBIX AHTUTCHHO OTIMYAIOIIUXCA YTIIEBOIHBIX
CTPYKTYP WJIU UX MOJIIPHOM CYyMMOM.

17. Cmoco® KOHBIOTHPOBAHUS TO 1. 16, TAE YTIJIEBOAHBIE CTPYKTYPBI SBITIOTCS
XUMHYECKA  AKTHUBHPOBAHHBIMH B  HMX  COOTBETCTBYIOIMX  IMPOWU3BOJHBIX
AUAMHHOMACIITHOW KHCIIOTBI, a aKTHBHBIE CIIOJKHBIE 3(DHPBI MPEACTaBIAIOT COOOU
CYKIIMHAUMUAUIIbHBIE CII0KHBIE S(DHPHI.

18. Cmoco® KOHBIOTHPOBAHHA /I TIOMYYEHHUS AHTHTCHHOHW MYJIbTHBAJIICHTHOU
MOJIEKYJIIPHOW KOHCTPYKIIHH TIO JIFOOOMY W3 TL 1-6, KOTOPBIM BKIIFOYAET
OTHOBPEMEHHOE CBSI3BIBAHHE AMHUHOTPYIII TOMH(PYHKIHOHATHBHOTO OENKa-HOCHTEIS
sHTepoTOKcouaa A wmm uurorokconna B uz Clostridium difficile mo menpmei mepe ¢
TPEMS AaHTUTEHHO OTIHYAIOIIUMHUCS YTIIEBOIHBIMH CTPYKTYPaMH, BEIOPAHHBIMH H3

- KamncyIIbHBIX TonmcaxapunoB Salmonella typhi, Vibrio cholera, Escherichia coli n
Clostridium difficile nim

- numononucaxapunos w3 Salmonella typhi, Escherichia coli, Vibrio cholerae,

Salmonella enteritidis, Shigella flexneri, Shigella sonnei, Salmonella paratyphi A,
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Salmonella dysenteriae w Salmonella cholerasuis, Klebsiella, Enterobacter,
Pseudomonas aeruginosa,

MOCPEACTBOM BOCCTAHOBHUTEIBHOTO AMUHUPOBAHUA c 00pa3oBaHHUEM
BOCCTAHOBJIEHHOM(BOCCTAHOBIIEHHBIX) HMUHOBOU CBA3M(MMHUHOBBIX CBA3EH), MPUYEM
TAKWE VYTIJIEBOJHBIE CTPYKTYPhl TPEIBAPUTEIBHO AKTUBUPYIOT C 0OECTIEYeHHEM
MOHO(QYHKIIHOHATBHOCTH WKW  MONMU(YHKIMOHATBHOCTH, C  MOJIEKYJIAPHBIMU
cnedicepaMu WM 0€3 HHUX, TMyTeM OTIEIUICHUs Boaopoaa or O B CMEKHBIX
TUAPOKCUIIBHBIX TPYNIAX NOCPEACTBOM OKHCIIEHUS.

19. Cnoco0 KoHBIOTHpPOBaHHMA 10 moOoMy wu3 mm. 16-18, monmomHUTEIHHO
BKITFOYArOIHH JOTIOTHUTEIIbHY O CTaIHIO WHAKTHUBALMH YKa3aHHBIX
JUIMONOIUCAXaPUI0B AIbTEPHATUBHO MyTEM a) OTLICIUICHHUs (parMeHTa munuaa A a0
WA TIOCTIE OCYIIECTBICHUS PEAKLIWHU CBI3bIBAHUA WM b) HACHIIEHUS JHANUT A-
CBA3BIBAIOIIETO CAlTa TIOCPEACTBOM CHEIM(PHUECKOH CTpPAaTerHd, B KOTOPOH
MPUMEHSIOT SHAOTOKCHUH-CBA3BIBAIOIIME cHHTeTHYeckue mnenTtuabl (SAEP), no wmum
MOCJIE OCYIIECTBICHUS PEAKLIMH CBS3bIBAHUS,

rJe 0 MEHBLIEH Mepe OJUH MOJIb OelKa-HOCHTENA BBOAAT B PEAKIMIO MO MEHBINEH
MEpPE C OJHUM MOJIEM KaKJIOM M3 YKa3aHHBIX AaHTUTC€HHO OTIMYAIOIIMXCS YTTIEBOAHBIX
CTPYKTYP WJIH UX MOJIIPHOM CyMMOM.

20. Cioco0 KOHBIOTHPOBAHUS 110 JHOOOMY |3 M. 16-19, rae yriaeBogHbIE CTPYKTYPHI
W3 CTaJAMH a) COACPKAT 1O MEHBINEH MEpEe OJWH W3 TOBTOPSIOIMUXCA OCHOBHBIX
SMUTOMOB, BKIOYAIOMIMX B CeOd HE MEHEe MATH-IBEHAAIATH MOHOCAXAPUIHBIX
OCTATKOB, 4YTO OLICHUBAIOT NYTEM ONPEACIICHHS MOJEKYIIpHOM Macchl U SMP-
CHEKTPOCKOINHUHU, TIPU 3TOM OLIEHHUBAIOT AHTUT€HHOCTh YKA3aHHBIX MOBTOPSIOIIUXCA
OCHOBHBIX STHUTOIOB IO PEAKIMOHHOW CHMOCOOHOCTH C THIOCTICIU(PHUYECCKHUMH HITH
rpymrmocenupUIecKUMH TIOTUKIOHATBHBIMH WJIH MOHOKJIOHAJIbHBIMH AHTHUTEIAMUA
MOCPEJCTBOM  OMPEAENEeHUA MX COOTBETCTBYrOIMX 3HaueHud MICS50 mnpu
WHTHOUPOBAHUH UX STATOHHOW CHCTEMBI TOMOJIOTHYHBIN TIOJHCAXaPUI-aHTUTEIIO.

21. AHTUreHHas MYJbTUBAJEHTHAs MOJEKYJIApHas KOHCTPYKLMsS, MOJy4yaemas cC

MOMOMIBIO CITIOC00a KOHBIOTHPOBAHMA TI0 JTFOOOMY 13 Tt 16-20.
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dopmyTia mM30OpeTeHuUsd,
M3MeHeHHasd IIo cT. 34
PCT

®opmyJia u300peTeHust

1. AHTHUTEHHAS MYIJIbTUBAJICHTHAS MOJIEKYJISIPHAS KOHCTPYKIIHSA, BKITFOYAOIAs B CeOs
OCHOBHBIE CTPYKTYPHBIE €IWHHWIIBI, COACPKAIINE 3aBUCUMBIE OT MPHUCYTCTBUSA -
XENMEePOB HHAKTUBUPOBAHHBIE OCITKH-HOCHUTEIH, BRIOPAHHBIE M3 SHTEPOTOKCOMIA A U
mutotokcouna B w3 Clostridium difficile, k0BaneHTHO CBsI3aHHbBIE C HE MEHEE TPEeMs
VIJIEBOJHBIMH CTPYKTYPAMH W3 JSHTEPONATOTEHHBIX OaKTepui, BHIOPAHHBIMH U3
OaKTepHATBHBIX TIOJUCAXAPUAOB WM HMHAKTHBHPOBAHHBIX JIHIOIMOIUCAXAPUIOB C
Pa3HOM CEPOJOrHYECKOM CINEHU(PUYHOCTBIO, T/I€ KaKAas YIJIEBOJHAS CTPYKTypa
COJIEP’)KHT IO MEHBLIEH MEpe OAWH U3 TOBTOPSAIOMIMXCS OCHOBHBIX SITHTOIOB,
BKITIOYAIONINX B C€0S HE MEHEE ISITH-ABEHAANATH MOHOCAXaPHIHBIX OCTATKOB, TAC TI0
MEHBIIECH MEPE OJUH MOJTb O€TKa-HOCUTENIS CBSA3aH MO0 MEHBIIEH MEPE C OJJHUM MOJIEM

KaKJIOM U3 MO MEHBINIEH MEPE TPEX YITIEBOAHBIX CTPYKTYP WU UX MOJIIPHOM CyMMOM.

2. AHTHTEHHas MYJIbTHBAJICHTHAA MOJEKYJSIpHas KOHCTPYKIus 1o 1. 1, e
YKa3aHHbIE SHTEPOTOKCOMA A WM HUTOTOKCcOMa B, mpowmcxomsmue w3 Clostridium
difficile, WHAKTUBUPOBAHBI IMyTeM OOPaOOTKH (OPMATHHOM WIH C TIOMOIIBIO

TEXHOJIOTHH peKoMOMHaHTHBIX J[HK.

3. AHTHUTEHHAas MYJbTHBAJIICHTHAS MOJIEKYJSIPHAS KOHCTPYKIHS TO JFOOOMY U3
OpeApIAyIuX M. 1-2, rae yKa3aHHbIE TEPEHOCHMBIE YIJIEBOJHBIE CTPYKTYPBI C
Pa3HOM CEPOJIOTHYECKON CTIEIM(PUIHOCTHIO BRIOPAHBI M3 KATICYJIFHBIX TTOJTUCAXAPHIOB
Salmonella typhi, Vibrio cholerae, Escherichia coli n Clostridium difficile wim wnx
KOMOHWHAIIHH.

4. AHTUTEHHas MYJIbTHBAJICHTHAS MOJIEKYJSIPHAS KOHCTPYKIHMS TO JFOOOMY U3
NpeaplAymux M. 1-2, Tae yKa3aHHbIM HWHAKTHUBUPOBAHHBIM JIUIOMOJIACAXAPUL
NpEeACTaBIsIeT COOO0H IHAOTOKCOU,

5. AHTUreHHas MyJIbTUBAJIEHTHAsI MOJEKYJISIPHAas KOHCTPYKUMs 1o 1. 1 wmm m. 4, rae
YKa3aHHBIC TMEPEHOCUMBIC YIJIEBOAHBIE CTPYKTYPBI C Pa3sHOM CEPOJTOTHUYECKOU
CTEIM(PUIHOCTHIO BBIOpaHBI U3 WHAKTUBUPOBAaHHBIX

JTUTIOTIOTUCAXAPUIOB/SHIAOTOKCOUAOB YHTEPOTMATOTEHHBIX OAKTEPHA, BHIOPAHHBIX W3
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Salmonella typhi, Escherichia coli, Vibrio cholerae, Salmonella enteritidis, Shigella
flexneri, Salmonella paratyphi A, Salmonella dysenteriae, Shigella sonnei wu
Salmonella cholerasuis wim UX KOMOHHALIHH.

6. AHTUTEeHHAs MyJIbTUBAJICHTHAS MOJEKYJIIPHAS KOHCTPYKIMA MO MF000MYy U3 mm. 1-
5, BeIOpaHHas U3

- JHTEPOTOKCOMAA A, KOBAJCHTHO CBA3aHHOTO C KaICYJbHBIMHU TIOJIUCAXapPUIAMU
Salmonella typhi, Vibrio cholerae n Escherichia coli,

- IMTOTOKCOMJIAa B, KOBaJIEHTHO CBA3aHHOTO C KAarlCyJNbHBIMH IOJMCAXapUAaMU
Salmonella typhi, Vibrio cholerae u Escherichia coli,

- JHTEPOTOKCOMAAa A, KOBAJEHTHO CBSI3aHHOTO C  WHAKTUBUPOBAHHBIMU
JIHTIOTIONTUCAXapuAaMu/3HA0TOKCouamMu Salmonella enteritidis, Salmonella paratyphi
A u Salmonella dysenteriae,

- LMUTOTOKCOMAa B,  KOBaJE€HTHO  CBA3AHHOIO C  HHAKTUBUPOBAHHBIMU
JIHTIOTIONTUCAXapuAaMu/3HI0TOKCouIamMu Salmonella enteritidis, Salmonella paratyphi
A u Salmonella dysenteriae.

7. AHTHreHHas MyJbTHBAJICHTHAS MOJIEKYJIAPHAS KOHCTPYKIHA IO JHOOOMY U3
MPEIBIAYIMUX TyHKTOB JJI1 TPUMEHEHHS B BaKIHMHE JUIA 3alIUTHl CYyOBEKTa OT
WH(EKIWH, BBI3BAHHBIX 110 MEHBIIEH MEpe OJHOW M3 SHTEPOTATOTEHHBIX OAKTEPHH,
BeiOpannbix u3 Clostridium difficile, Salmonella typhi, Escherichia coli, Vibrio
cholerae, Salmonella enteritidis, Shigella flexneri, Shigella sonnei, Salmonella
paratyphi A, Salmonella dysenteriae, Salmonella cholerasuis nim nx KOMOWHAIHH.

8. BakuuHHBIM cocTaB, coAepKalMd IO MEHBIIEHW MEpPE OJHY AHTHTCHHYIO
MYJIbTHBAJICHTHYI0 MOJICKYIIIPHYIO KOHCTPYKIMIO TIO JroOomy w3 mm. 1-6 B
(DU3HOIOTHYECKH TIPHEMJIEMOH cpeje, HeoOs3aTeIbHO BMecTe C (hapMareBTHUECKH
MIPHEMJIEMBIMH aTbIOBAHTOM WITH HATIOJTHUTEIISIMH.

9. BakumHHBIM cOCTaB IO II. 8, TJe J03a KaKIOrO0 AHTUIE€HA-HOCHTEISI W/ HIIH
MEPEHOCUMBIX AHTUTCHOB Haxoautcs B auanazoHe ot 0,1 go 100 mxr, mpu 3TOM
MPEANOYTUTEIIBHO COCTaBIAET OT 1 10 10 MKT.

10. BakuHHBIH cocTaB 10 MH0OOMY |3 mil. 8-9, T/ie YKa3aHHBIN aIbIOBAHT BHIOPAH W3
HEOPTAaHUYECKOTO aJbIOBaHTa, BhIOpaHHOTO U3 (ocdara amoOMHHHA, THAPOKCHIA

AIIOMWHHUA, OPTaHUYCCKOTO aAaAbHOBAHTA, BBI6paHHOF0 H3 aaAbHOBAHTOB Ha OCHOBC
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ckBajeHa, Takux kak MF59, QF 21, Addavax, u OHOJIOTHYECKOTO aabIOBAHTA,
BBIOPAHHOTO M3 MOHO(OChOpHUI-TUNHAA A U JUKOPUHOMHUKOJIATA TPETATIO36I.

11. BakumuHBIH cocTaB 1o moOomy u3 mim 8-10, Tae KONMHYECTBO aIbIOBAHTA
HaxonuTcss B auamnasone 0,1-1 Mr/mo3a, mpH 3TOM TPEAIOYTHTEIIFHO COCTABIISET
0,5 mr/mo3a.

12. BakuuHHBIN cocTaB 1Mo ar00omy w3 nm. 8-11, mpuyuem yKa3aHHBIA COCTAB ABIACTCS
HNOAXOJAINM Ui BBEACHHS MOJKOKHBIM, BHYTPHMBIIICYHBIM, BHYTPUKOKHBIM WU
YPECKOKHBIM ITyTEM.

13. IlonuBaneHTHBIN BaKIIUHHBIA COCTAB ITUPOKOTO CIEKTPA ACUCTBUS IO JTIOOOMY U3
npenpiaymux M. 8-12 and mpuMeHeHuss B 00NMacTH MEAMLMHBI YENOBEKa WIIH
BETCPUHAPHOM MEIULMHBI JJI1 3aIIUTBl CYyOBEKTa OT CHCTEMHOH W KHIICYHOH
WH(EKIH, BBHI3BAHHBIX 110 MEHBINEH MEpe OJHOM M3 YHTEPONATOTEHHBIX OAKTEPHH,
BoiOpanubix w3 Clostridium difficile, Salmonella typhi, Escherichia coli, Vibrio
cholerae, Salmonella enteritidis, Shigella flexneri, Shigella sonnei, Salmonella
paratyphi A, Salmonella dysenteriae, Salmonella cholerasuis, Klebsiella, Enterobacter
WIN UX KOMOWHALINH.

14. IlonuBaneHTHBIM BAKUWHHBIA COCTaB IIHPOKOrO CHEKTpa JCWUCTBHUS JJIA
NPUMEHEHUS B 00J1aCTH MEJUIIMHBI Ye€JIOBEKA WITH BETEPHHAPHON MEIHMIMHBI 110 1. 13,
/I YKa3aHHBINA CYOBEKT MPUHAICHKUT K TTOTYJISLIHH JIFOACH.

15. TlonmuBaneHTHBIA BAKIUHHBIA COCTaB MMIMPOKOTO CHEKTpAa JCUCTBHUA JUJIA
MPUMEHEHUS B 00aCTH MEAHMIMHBI 1O T. 14 Ui MPUMEHEHHA B TPEAYTPEKICHUN
W/WUHA JICYEHUH BUPYCHBIX HHQEKIHN >KEITyTOYHO-KHIIEYHOTO TPAKTa, BBI3BAHHBIX
HOPOBUPYCAMH YEJIOBEKA.

16. Cnoco® KOHBIOTHPOBAHHA IS TOJMYYEHHS AHTHTCHHOW MYJIbTHBAIICHTHOU
MOJIEKY JIAPHOU KOHCTPYKITHH TI0 JTF000MY 13 TiI. 1-6, KOTOPBIN BKIFOYAET CJIETyFOIIHE
CTaJIUH:

a) XUMHYECKOM AaKTHBAIMHM IO MEHBIIEH MEpe TPeX AHTUTCHHO OTIMYAOIIMXCS
VTIIEBOIHBIX CTPYKTYP, BHIOPAHHBIX W3

- KamncCyJbHBIX ToNmcaxapunoB Salmonella typhi, Vibrio cholerae, Escherichia coli n
Clostridium difficile
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- numomnonucaxapunos w3 Salmonella typhi, Escherichia coli, Vibrio cholerae,
Salmonella enteritidis, Shigella flexneri, Shigella sonnei, Salmonella paratyphi A,
Salmonella dysenteriae u Salmonella cholerasuis;

c obecrneueHreM TMOMU(YHKIHOHATBHOCTH MyTEM OTIIEIUIEHUs Boxopoaa ot O
MOCPEACTBOM OKHCIIEHHS W BOCCTAHOBHUTEIHHOTO AMUHHPOBAHHA C OOpa30BaHHEM
BOCCTAHOBJICHHBIX HMHMHOBBIX CBSi3ed C  QIKWIAHAMHUHOBBIM  CIHEHCEPOM  C
MOCTIEAYIOMIEH epUBATU3ALIMEHN 10 AKTUBHBIX CII0KHBIX 3(DUPOB;

b) 0JHOBpPEMEHHOTO CBA3BIBAHMA IO MEHBIIEH MEpe TPEX YITIEBOJHBIX CTPYKTYp Ha
OCHOBE TPOU3BOJHBIX CIIOKHBIX 3(PUPOB C AMHHOTPYIIAMHU MOIH(YHKIHOHATHBHOTO
Oenka-HOCUTENS 3HTEpOTOKcouaa A umu nutorokcouna B w3 Clostridium difficile
MOCPEACTBOM 00pa30BaHUs aMUIHBIX CBA3CH;

r7ie TI0 MEHBIIEH Mepe OJUH MOJb O€NKAa-HOCHUTENS BBOJAT B PEAKIHIO IO MEHBIIEH
MEpe ¢ OJHUM MOJIEM KKJOM M3 YKa3aHHBIX AHTUITCHHO OTJIMYAIOIIUXCS YITIEBOIHBIX
CTPYKTYP WJIU UX MOJIIPHOM CYyMMOM.

17. Cnoco® KOHBIOTHPOBaHHWA IO I 16, T/ YTIIEBOJHBIE CTPYKTYPHI SBISIOTCS
XUMHUYECKH  AKTHBHPOBAHHBIMH B  HX  COOTBETCTBYIOIIMX  IPOM3BOJHBIX
AUAMHHOMACIITHOW KHCIIOTBI, a aKTHBHBIE CIIOJKHBIE S(DHPBI MPEACTABIAIOT COOOU
CYKIIMHAUMUAHITbHBIE CII0KHBIE S(DHPHI.

18. Cnoco® KOHBIOTHPOBAHHA JJIs TOIYYEHHS AHTHTCHHOHW MYJIbTHBAJIICHTHOW
MOJICKYJIIPHOW KOHCTPYKIMHM MO JI0OOMY U3 T 1-6, KOTOPBIA BKIIHOYACT
OJHOBPEMEHHOE CBS3bIBAHHE AMUHOTPYTN TMOJHA(YHKIIHOHATBHOTO O€IKa-HOCUTEIS
sHTEpoTOKCcOouAa A wmm nurorokconna B u3 Clostridium difficile mo menpmei mepe ¢
TPEMS AaHTUTEHHO OTIHYAIOIUMHUCS YTIIEBOIHBIMH CTPYKTYPaMH, BEIOPAHHBIMH H3

- KamncyIIbHBIX TonmcaxapunoB Salmonella typhi, Vibrio cholera, Escherichia coli n
Clostridium difficile nim

- nmmononMcaxapunos w3 Salmonella typhi, Escherichia coli, Vibrio cholerae,
Salmonella enteritidis, Shigella flexneri, Shigella sonnei, Salmonella paratyphi A,
Salmonella dysenteriae u Salmonella cholerasuis;

MOCPEACTBOM BOCCTAHOBUTEIBHOTO AMUHHUPOBAHUA v oOpa3oBaHHEM
BOCCTaHOBJICHHOM(BOCCTAHOBJICHHBIX) HUMHHOBOW CBA3H(MMHUHOBBIX CBA3EH), TIpUYEM

TaKWE YTJIEBOJHBIE CTPYKTYPHI TPEIBAPUTENHHO AKTHBHPYIOT C OOeCreYeHHueM
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MOJTM(YHKIMOHAIBHOCTH, C MOJIEKYJIPHBIMH CTIEWCEpaMH WM 0€3 HHX, MyTeM
oTIEIIeHUsT BoaopoJa oT O B CMEXKHBIX TMIPOKCHIIBHBIX TPYMNax IOCPEICTBOM
OKHCIICHHA.

19. Cnoco0 KOHBIOTHpPOBaHHMA TIO0 moOoMy wu3 mm. 16-18, monmomHUTETHHO
BKITFOYArO IHH JOTIOTHUTEIIbHY IO CTa/IHIO WHAKTHUBALMH YKa3aHHBIX
JUIOTIONMCAXAPUIOB AIbTEPHATUBHO MyTEM a) OTLICTUIEHHU (hparMeHTa munuaa A 10
WM TIOCJIE OCYIIECTBIICHHUS PEAKI[UH CBA3BIBAHUS WM D) HACBHIMEHUS JUMAA A-
CBA3BIBAIOLIETO CaWTa TOCPEACTBOM CIEHU(pUIECKOW CTpaTerud, B KOTOPOHU
MPUMEHSAIOT 3HIOTOKCHH-CBS3bIBatonMe cuHTeTHdeckue nentunabl (SAEP), no wnm
MOCJIE OCYIIECTBICHUS PEAKLUH CBS3bIBAHUS;

rJe 0 MEHBLIEH Mepe OJUH MOJIb OENTKa-HOCHTENA BBOAAT B PEAKIMIO MO MEHBINEH
Mepe C OJHUM MOJIEM KaKJIOHM M3 YKa3aHHBIX AHTUTCHHO OTIMYAIOIIMXCS YITIEBOAHBIX
CTPYKTYP WJIH UX MOJIIPHOM CYyMMOM.

20. Croco® KOHBIOTHPOBAHUA IO JTIOOOMY W3 Tl 16-19, re yrieBogHbIe CTPYKTYPbI
W3 CTaJuM a) COJAEPXKAT 1O MEHBINEH MEpPEe OJWH W3 TOBTOPSIOIIUXCS OCHOBHBIX
SMMTONOB, BKIIOYAIOMIMX B ce€0S HE MEHEe IATH-IBEHAIUATH MOHOCAXapHUIHbBIX
OCTATKOB, 4YTO OLICHUBAIOT IYTEM ONPEACIICHHS MOJEKYIIpHOM Macchl u AMP-
CHEKTPOCKONHUHU, TIPU 3TOM OLIEHHUBAIOT AHTUT€HHOCTh YKA3aHHBIX MOBTOPSIOIIUXCA
OCHOBHBIX STHUTOIOB IO PEAKIMOHHOW CHOCOOHOCTH C THHOCTICHU(PHUIECCKHUMH HITH
rpynmoceuGUIecCKUMH TTOTUKIOHATBHBIMH WJIH MOHOKJIOHAJTbHBIMH AHTHTEIAMHA
MOCPEJCTBOM  OMNPEAENIEHUA HX COOTBETCTBYIOIMX 3HadeHuit MIC50 mpu
WHTHOUPOBAHUH UX STAJTOHHOW CHCTEMBI TOMOJIOTHYHBIN TIOJHCAXapUI-aHTUTEIIO.

21. AHTUreHHas MYJbTUBAJIECHTHAs MOJEKYJISApHAas KOHCTPYKLMS, MOJy4yaemas C

MOMOMIBIO CITIOCO0a KOHBIOTHPOBAHMA TI0 JTFOOOMY 13 Tt 16-20.
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