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N3obperenne OTHOCHUTCA K OHCIEU(PHISCKON MOJIEKyle MOJHIICNTHIA, BKIIIOYAIONICH MEPBYIO
MOJIMIIETITUIHYIO TIETIh ¥ BTOPYIO IMOJMIIENTUAHYIO IeNb, 00ECIeUNBAONINe CBI3BIBAIONINN YYacTOK,
nonyueHHsld u3 T-kaerounoro peuenropa (TKP), cnenuduynoro k BUpyCHOMY MENTHAHOMY DIIUTOILY,
aCCOLIMMPOBAHHOMY C IIaBHBIM KoMIUTekcoM ructocoBmectumoctn (MHC), u cBs3pIBaromMii y4acToK,
MIOJYYEHHBIH M3 aHTHUTENa, CHOCOOHOIO K MPUBIICYCHUIO UMMYHHBIX 3(Q(EKTOPHBIX KJIETOK 4eloBeKa
3a CyUeT Crenu(pUYEecKoro CBS3BIBAHUS C MOBEPXHOCTHBIM aHTHI'€HOM YKa3aHHBIX KJIETOK, a TaKXe K
croco6aM Mmoiy4eHust OucnenuuIecKoil MOJIEKYIbI MTOJIUIENITHAA U UX IPIMEHEHHIO.
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Hacrosimee n3o0perenne oTHOCHTCS K OMcieudUIecKoi MOJIEKyJIIe MOJIUIENTHAA, BKIIIOYAIOIIEH MTepBYIO
MOJIMIENTHIHYIO LIENb U BTOPYIO TOJIUIENTHIHYIO LeTb, 00ECIIeYNBAIOIINE CBA3BIBAIOIINNA yYacTOK, IMOJTy4YeH-
Herid 13 T-knetouHoro pernentopa (TKP), cnermuduaHoro kK BUPyCHOMY MENTHAHOMY SITUTOITY, aCCOIMUPOBaH-
HOMY C TJIABHBIM KOMIUIEKCOM TrcTocoBMecTUMOCTH (MHC), 1 CBSI3BIBAIOIIMIA yJACTOK, MOMYUYEHHBIH U3 aHTH-
Teja, CIIOCOOHOTO K TMPUBICYCHUI0O MMMYHHBIX 3P (PEKTOPHBIX KIETOK YEJOBEKa 3a CUET CIEIUPUIECKOTO CBsI-
3BIBAHUS C IOBEPXHOCTHBIM aHTHI'CHOM YKa3aHHBIX KJIETOK, a TAKXKe K CII0cO0aM MmoTydeHHs OHcTIeu(pUIecKon
MOJICKYJIBI TIOJIMIIENTH/IA U €€ TIPIMEHCHHIO.

YpoBeHb TeXHUKH

C pa3paboTKOi TEXHOJIOTUH MOJIEKYJSIPHOTO KJIOHUPOBAHUS M MOJyYEHUEM INTyOOKMX MMO3HAHWH B obac-
TH WH)XKCHEPHH aHTHUTEN IOSBWINCH pa3nuyHble (opmartsl Oucnenuduueckux anturen ("oucnenuduxn"), u3
KOTOPBIX MOKHO BBIOMPATh B LIEJIAX ITOJYYEHHUS] ONTUMAaIbHOM OHOJIOTMYECKOH aKTUBHOCTH M JIOCTHIKCHUS KJIU-
HUYECKUX nesieil. B paMkax mpoTnBOpakoBo# Tepanuu Oucnennpryeckue aHTUTeNa ObUTH pa3paboTaHbl, YTOOBI
HepeHANPaBUTh aKTHBHOCTh HMMYHHBIX 3()()EKTOPHBIX KJIETOK B OYar OITyXOJH 32 CUET IIEPBOTO JIOMEHA CBSI3bI-
BaHMs, CIEUU(PHUIHOTO K SIHTOITY OIYXOJICBBIX KJIETOK, 1 BTOPOTO JOMEHA CBS3BIBaHUS, CIEHU(YUIHOTO K AIIH-
TOIy UMMYHHBIX 3((EeKTOPHBIX KJIeTOK. bucnennpurieckne aHTuTeNna Uil MEpeHANPAaBICHUSI UMMYHHBIX 3¢-
(heKTOPHBIX KJIETOK OBUTH pa3paboTaHbl B pa3IMUHBIX (hOpMaTax, B TOM ducie GopMmaTax 0e3 KpUCTAIITHN3yeMOTO
¢dparmenta (Fc)-o6mactu 1 o6pazoBanHbixX U3 IgG popmarax ¢ CHMMETPUYHON WIH aCHMMETPUIHON KOHCTPYK-
meit. KpoMe nepenanpanieHus 3GEKTOPHBIX KIETOK K 09ary OIyXOJH, Ui OUCTIETUUIECKUX aHTUTEN ObLTH
YCTaHOBJICHBI HOBBIE BHABI NpHUMEHEHHUS. bucnennuky, cocoOHbIE WHTHOMPOBATH IBE COOTHOCHMBIEC CHT-
HaJIbHBIE MOJIEKYJIBI OJJTHOBPEMEHHO, MOTYT OBITh pa3pabOTaHbl AJIS MIPEOIOJICHUS HACTICACTBEHHOHN MIIN MPHOO-
PETEHHOH PEe3UCTEHTHOCTH M OBITH Ooiiee 3pheKTHBHBIMU MHTHOUTOpaMK aHTHoreHe3a. Kpome toro, Gucneru-
(mueckye aHTHTENa MOTYT MCIIOIb30BaThCSl B KAUeCTBE MHOTOOOCIIAIOINX IMMYHOCTHMYJIMPYIOIIUX BEIICCTB
JUISL JICYCHHS Pa3iIMYHBIX 3a00JIeBaHNM, TAKNX KaK pak. bucnenuduyueckre aHTuTEIa MOTYT TaK)Ke TPUMEHSTHCS
JuIst gedeHust remModuiun THna A 3a cdeT umuTtanuu ¢yHkiun dakropa VI YV Oucnenuduueckux aHTHTEN
TaKKe MMEETCs MIMPOKHUH CIIEKTp cdep NOTCHINAIBHOTO TIPUMEHEHUSI IPY HAPYIICHUSIX ¥ MH(EKIMOHHBIX 3a-
OoneBaHUAX KOCTEH W 3a00JIeBaHUSIX IIEHTPAILHON HEPBHOM cUcTeMbl (0030p maH B pabote Yang F. et al., Bis-
pecific Antibodies as a Development Platform for New Concepts and Treatment Strategies, Int. J. Mol. Sci.,
2016 Dec 28, 18(1)).

T-KIeTKH dKCnpeccupyroT KoMiuiekesl T-knetouHoro penentopa (TKP), koTopble criocoOHBI MHIYIIUPO-
BaTh aHTUTEH-CIICII(IYECKIe UMMYHHBIE peakunu. [IpuBiedeHre aHTUTEHHOTO MENTH/Ia/MOJIEKYJIIbl TIIABHOTO
koMmiuiekca rucrocopmectumocT (MHC) 1 knacca x kierke-mumenn ¢ TKP BeI3bIBaeT 00pa3oBaHne HMMYHHO-
rO CHHAalca M TNPHUBOIUT K mepenade curHaioB yepe3 CD3 ko-penentopsl, sBISIOMNECS KOMIIOHEHTaMH
T-peuentopHoro (TKP) xommiekca cUrHalIbHON TPaHCAYKIMHU. DTOT CUTHAJIBHBIA Kackaj KOHTPOJIUPYET OMO-
cpenoBanHOe T-KJI€TKaMn YHHUYTO)KEHHE KIIETKH, SKCIIPECCUPYIOIIEH aHTHIeH, 3a CYET BEICBOOOXKICHHUS U TIepe-
HOCa I'paH3uMOB U nepopuHa ¢ T-KIeTKH Ha KIEeTKY-MHIICHb.

C ncTopuuecKoil TOUKM 3peHHs OTKPBITHE U IIOJydEHHE aHTHTEN C COCAMHCHHBIMU B OJHY LIEIb BapHa-
OenpHBIME ToMeHamu (scFvs, onmcannsle B pabote Bird et al., 1988) nmocmyxuian 0OCHOBHBIM MMITYJIECOM JIJIS
pa3paboTku OucrnenupUIecKux aHTHUTEN. DTa KOHIEHIUS B KOHEYHOM HTOTE MPHBENA K CO3JaHUIO MOJEKYI
dopmara BiTE u ux KIMHAYECKOTO IPU3HAHMS B KadecTBe d(H(DEKTHBHOTO JIEKAPCTBEHHOTO CPEACTBA IS Jieue-
Hus neiko3a (Baeuerle, P.A., Reinhardt, C., Bispecific T-cell engaging antibodies for cancer therapy, Cancer
Res., 2009, 69, 4941-4944). Tlpu pakoBbIX 3a00JIeBaHUAX OWCTIEITUPUICCKUE AHTHUTENA, KOTOPhIE COBMECTHO
npuBJIeKaoT cyopenquany CD3 sncuioH ¥ MOBEpXHOCTHBIN aHTHUIEH Ha OMYXOJIEBOH KIIETKE, BBI3BIBAIOT OIO-
cpenoBaHHOE T-KJeTKaMM YHHYTOKCHHE OITyXOJIEBOW KIIETKH, IPU 3TOM 00X0As8 HE0OXOIUMOCTh NMPSIMOTO B3a-
umopenicteus Mexay TKP u monexynst MHC I xnacca B KOMIUIEKCE ¢ aHTUT€HOM. DTO pacIIUpsieT penepryap
T-kJ€TOK B OTHOLICHWH BO3MOXKHOCTEH paclo3HaBaHUS OIyXOJH M BBIMOJIHEHHS (QYHKIHMU 3((HEKTOPHBIX Kile-
Tok (Baeuerle, P.A., Reinhardt, C., Bispecific T-cell engaging antibodies for cancer therapy, Cancer Res., 2009,
69, 4941-4944). Stieglmaier J. u coasr. (B Utilizing the BiTE (bispecific T-cell engager) platform for immuno-
therapy of cancer, Expert Opin Biol Ther., 2015, 15(8):1093-9) onuchiBatoT, 4To B JaHHBIII MOMEHT UIYT HCCIIE-
JOBAaHUS PA3JIMIHBIX ITOJXOI0B PAaKOBOH MMMYHOTEPAITMH Ha OCHOBE T-KJIIETOK, Cpeay HUX KOHCTPYKIIMH aHTH-
Ten 1o TexHostoruu BiTE® (6ucnenuduyeckue akTuBaTopbl T-KIETOK), 00J1aJaronie yHUKaIbHbIM AU3aiiHOM U
MeXaHU3MOM AeHCcTBHA. OHH CKOHCTPYHPOBAHBI C TIOMOIIBIO TEHETHYECKOTO CBSBIBAHMSA Ha OTICIFHOW TIOJH-
MEeNTHIHON IenH: MUHUMAIBHBIX JOMEHOB CBS3BIBAHHS MOHOKJIOHAJBHBIX aHTHUTEN K OITyX0JIeacCOLNHUPOBAH-
HBIM TIOBEPXHOCTHBIM aHTHUTE€HAM U K acCOIMUPOBAaHHON ¢ T-KiIeTo4HBIM perenrtopoM MoJekyiasl CD3. Oxmo-
BPEMEHHOE NPUBJICUCHUE aHTHICHA KICTKHU-MUIICHH M MOJeKyslbl CD3 mpHBOAWT K aKTUBAIIMN MOJIHKIOHAIH-
HBIX [UTOTOKCHYECKHUX T-KJIETOK, B pe3yJbTaTe Yero MPOMCXOIUT JM3HC KICTKH-MUIIEeHH. biamHarymomal, co3-
nMaHabI 1o TexHojoruu BiTE®, mumenpto kotoporo sBisietcs CD19, mpoxoauT ncciieioBaHUe ISl IAPOKOTO
CIIEKTpa 3JI0KaueCTBEHHBIX 3a0ojeBannii B-knetok u HemasHoO Ol 000pen B CLIIA Ympasnennem FDA ms se-
YyeHus B-kieTouHoro ortpunarensHOro mo ¢GuiaanenbGUECKON XpoMOcoMe PelHIMBUPYIOIIETO/pepPakTOPHOTO
octporo B-mmneitHoro JMM(oOmacTHOTO Jetiko3a moj ToproBoi Mapkoi bmmaiuro™ (BLINCYTO™). ITnat-
dhopma BiTE® sBnsieTcst omHUM U3 Hanbosee MepeoBhIX B KIIMHHYECKOM OTHOIICHHH BapHAHTOB T-KIETOYHON
MMMYHOTEpPAIHH.
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Tem He MeHee OBUIO OOHAPYKEHO, YTO HEAOCTATKAMH MAIBIX OMCHCHU(UYICCKUX MOJICKYN, TaKUX Kak
BiTE®, sBisieTcss HU3KWA BBIXO TIPH TIPOU3BOJCTBE, CIOXKHBIC TPOIECCH OYMCTKH, TEHACHIINS K arperanuy, a
TaKXKe OYCHb KOPOTKUU MOITYTIEPHOJ )KU3HU B CHIBOPOTKE. UTOOBI PEO0TETh MPUCYIIHE TAHHOMY KJIACCY MO-
JICKYJ OTpaHWYCHUS, OBUIM pa3pabOTaHBl pa3uvHbIC Oucrernuduyeckre Gopmatel Ha ocHoBe I1gG yemoBeka,
Ha4YMHAS ¢ KOHIETIIINN PEKOMOMHAHTHBIX OMCTIENU(MUISCKUAX MPOTOTUITHBIX MMMYHOTII00YHH (Ig)-G-110100HBIX
aHTHUTEI, pa3paboTaHHBIX OoJyiee MBYX ACCATUIICTHH Ha3ad, Koraa Morrison U KOJIJIETH MPOU3BENH CIUSHUE THO-
KAX JHHKEPHBIX NenTHAOB ¢ C-KOHIAMH TSKENBIX Ieneid Monekyisl I1gG, a 3aTeM OIHOLENOYEeYHBIX BapHa-
OeIbHBIX JIOMEHOB, C pa3MUIHON crienupuaHocThio cBs3biBaHus (Coloma, M.J. and Morrison, S.L. (1997), De-
sign and production of novel tetravalent bispecific antibodies, Nat. Biotechnol., 15, 159-163). 3t Moyekybl
MO>XHO OBLTO OTJIMIUTH OT "HOPMaIBHBIX" aHTHUTEN, TOCKOJBKY OHU OO0JIa/lay JBOMHON (PYHKIIMOHAIHHOCTHIO.
TexHUUECKUE MPENATCTBHS MMEPBOHAYATIBHO 3aTPYAHSIN JajdbHEUIICEe pa3BUTHE, YTO MPUBOIIIO K TOMY, YTO
oucnenuduueckue anrurena (bsAb) ocraBanuce Temoit mist HUOKP (R&D), B nepByto ouepens, B akageMuye-
CKUX U OMOTCXHOJOTHUCCKUX Kpyrax. Tem He MeHee pa3BUBAIOIIUCCS OBICTPBIMU TEMIIAMH TEXHOJOTHH, KOTO-
phI€ OTKPBUIA BO3MOKHOCTH JIi KOHCTPYHUPOBAHUSI, TIPOU3BOJICTBA M Pa3pabOTKH MPOM3BOIHBIX PEKOMOWHAHT-
HBIX OCITKOB, B KOMOMHAIIMN C BO3HUKIINM BHOBb MHTEPECOM CO CTOPOHBI (DapMaleBTHUCCKOW MPOMBINUICHHO-
CTH, A PEIIUTENbHBIN TOJYOK HWCCleAoBaHUsIM B obiactu bsAb. Celidyac WMeeTcss MHOKECTBO Pa3IMIHBIX
(hopmartoB bsAb, MOAXOIANTUX TS pa3pabOTKH TepaneBTHIESCKIX OeNKOB (0030phI cM. B paboTe Gramer, mAbs,
2013, 5(6):962-973; Weidle, Cancer Genomics Proteomics, 2013 Nov-Dec, 10(6):239-50; Brinkmann, MAbs,
2017 Feb/Mar, 9(2):182-212.). Bxkparue Brirouenne Fc-uactel (KpuCTaIIM3YIOMHNECS (PparMeHT), COCTOSIINX
n3 nomeHoB CH2 u CH3, npuBesno K MOBBIMIEHUIO MPOTYKTUBHOCTH, YIPOIICHHUIO TPOIIECCOB OYUCTKH U YBEIJIH-
YeHHIO CTa0MIbHOCTH. KpoMe Toro, morynepuos] )KU3HU B CHIBOPOTKE TaKMX OCHOBAaHHBIX Ha IgG mekapcTBeH-
HBIX MIPETapaToB ObLIT YBEIUYCH BCICACTBUC

1) YBEIMYCHUS B pa3Mepe; U

ii) B3anumogetictBus Fe-pparmenta ¢ Fe-penentopom FcRn uenosexka.

PaspaboTka ocHoBaHHBIX Ha IgG Oucnenudpudeckux GopMaToB Jajiee MOJIUTHIBAIACH OTKPHITHEM U BHE-
JPEHUEM CKOHCTPYHUPOBAHHBIX MYyTalUd Ui OOJIETYEHUS TeTePOAMMEPH3aldd JIBYX pPa3iIHYaroIIuXCs
CH3-10MeHOB, TeM caMbIM CBS3BIBAsI IBE PA3IUYHBIC MOJUICITUAHBIC e, OCHOBHOE MOHATHE OBLIO BBEJICHO
Ridgway J.B. u coaBt. (B pabote 'Knobs-into-holes' engineering of antibody CH3 domains for heavy chain het-
erodimerization, Protein Eng., 1996 Jul, 9(7):617-21), koTopbie NMPEeATIOKWIA MPUHIMIT "BHICTYI-BO-BIAIHNHY
(knobs-into-holes)" B kauecTBe HOBOW M 3(PGEKTUBHON CTpaTErwH MU3aliHa KOHCTPYKIIUHA TOMOIMMEPOB TsDKE-
JIOW TIeTIH aHTUTEIN JIJIS TeTepouMepu3aIi. B paMkax 3Toro moaxo/a BapuanT "BeIcTymna" ObUT BIIEpBEIE TIOTY-
YeH TIOCPEACTBOM 3aMEHBI MaJIO aMHUHOKHCIIOTHI OoJiee KpymHOo#t B momeHe CH3 B mmmyHnoanresune CD4-1gG:
T366Y. "Beictyn" ObIII CKOHCTPYHMPOBAH TaK, 9TOOBI BHEAPATHCSA BO BmaauHy B qomene CH3 rymaHu3npoBaH-
Horo antuTena Kk CD3, moixy4eHHOro B pe3yabTaTe Menecoo0pa3Hoi 3aMEHBI KPYITHOTO OCTaTka 0ojiee MajbIM:
Y407T. Xumeproe anruteno k CD3/CD4-1gG npeacraBinsieT co00it OSIKOBBIH MMyl ¢ colepKaHHeM OYHILIEHHO-
ro Oemka A BILIOTH 10 92%, MONyYCHHBIH COBMECTHOM SKCIPECCUCH NAHHBIX JBYX TSDKENBIX IETeH BMECTE C
nerkoit nensto anturena k CD3. Hampotus, nuie BIioTh 10 57% xumepHoro anturena k CD3/CD4-1gG Bos-
MOJKHO OBUIO MOJYYHTH BCICICTBHE COBMECTHOMN IKCIPECCHH, TIPU KOTOPOH TSHKENbIC IEMH COACPIKATHA JOMCHBI
CH3 mukoro tuma. Takum oOpa3om, MoaupuKanus THIA "BBICTYI-BO-BIAJAUHY" YIIPOIIAET KOHCTPYHUPOBaHUE
THOPHUIOB M3 aHTHUTENA U UMMYHOAII€3MHOB M, CKOpEe BCETOo, APYruX OM(yHKIHOHAIHHBIX TEPareBTHUECKUX
cpencts, comepkammx (gparment Fc, Bkmodas Ooucrnenndpuyeckne HMMYHOAITS3UHBI U OUCTICIIM(PUYECKHIE aH-
tutena. Atwell u coat., 1997, J Mol Biol (Stable heterodimers from remodeling the domain interface of a ho-
modimer using a phage display library) B messx ynydrieHus reTepoARMepU3alliy pejiaraloT MyTalnio "BbI-
ctyn-Bo-Bnaauny" (Beictym: T366W/Bnamuna: T366S+L368A+Y407V) B nomene CH3 nomena Fc. Jlannas
KOHIICTIIUsI ObLTa Jlajiee YCOBEPIICHCTBOBAHA 32 CUCT JOTOJIHUTEILHOTO BBEICHUS OCTATKOB IUCTEHMHA B IIEIISAX
00pa3oBaHus CTAOWIM3UPYIONICH TUCYNb(QUIHON CBSI3U MEXKAY rerepomumepHbiME nomeHamu CH3, kak 3To
ommcaHo B pabote Merchant n coast., 1998, Nature Biotechnology (An Efficient Route to Human Bispecific
IgG).

Jpyrue KOHIETIHUY TOTYICHUS TeTePOJUMEPHBIX MOJICKYJ OBLIH MPEI0KEHBI

Muda n coaet. 2011, PEDS (Therapeutic assessment of SEED: a new
engineered antibody platform designed to generate mono- and bispecific

antibodies); Gunasekaran u coast. 2010, J Bio/ Chem (Enhancing antibody Fc
heterodimer formation through electrostatic steering effects: applications to

bispecific molecules and monovalent IgG); Moore n coast. 2011, MAbs (A novel
bispecific antibody format enables simultaneous bivalent and monovalent co-
engagement of distinct target antigens); Von Kreudenstein n coasT. 2013, MAbs
(Improving biophysical properties of a bispecific antibody scaffold to aid
developability: quality by molecular design.)

0030pHas HHPOpPMALUI 00 STHUX KOHIEHIHUIX MPUBOIUTCS B paboTax
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Ha wn coast. 2016, Front Immunol

(Immunoglobulin  Fc Heterodimer Platform Technology: From Design to
Application in Therapeutic Antibodies and Proteins) u Liu u coasT. 2017, Front
Immunol (Fc Engineering for Developing Therapeutic Bispecific Antibodies and

Novel scaffolds).

C BBenenueM Fc-dparmenToB, cocTosnmx u3 mapHupos, nomenoB CH2 u CH3, winu ux vactei, B Oucre-
udrIecKrue MOJEKYJIbl BO3HHUKIJIA MpobieMa HecnelM(pUIecKod MMMOOWIN3AMH 3THX MOJICKYJ, MHIAYLHPO-
BaHHOU B3ammogeiicTBueM ¢parmenta Fc u penentopa Fc-ramma (FcgR). FcgRs cocTosT U3 pa3inuduHbBIX 1MO-
BepxHOCTHBIX MoJekyn kieTok (FcgRI, FcgRIla, FcgRIIb, FcgRIII), cBsa3pIBaronuxcs ¢ pa3andHoi apGuHHO-
CTBIO C DMUTOIAMH, TIpelIcTaBIeHHBIMU Fe-pparmentamu monekyn IgG. Kak takoBas Hecriennpudeckas (T.e. He
WHIYIUPOBAaHHAs HU OJHUM M3 JBYX IOMEHOB CBS3BIBAaHUS OWMCHEIM(PUICCKON MOJEKYIB) MMMOOMIH3ALNS
HeOJIaronpusaTHA B CBS3H C BBISBICHHBIMU

1) BIIUSTHAEM Ha (GapMaKOKHHETHKY MOJICKYIIBI; U

i) HeleJIeBON aKTHBAUMU UMMYHHBIX 3()(EKTOPHBIX KICTOK Pa3IMYHBIX Fc-BapHaHTOB M MyTalui, mpe-
MSATCTBYIOIIUX CBsI3bIBaHUIO FCcgR.

Morgan u coast., 1995, Immunology (The N-terminal end of the CH2 domain of chimeric human IgG1 an-
ti-HLA-DR 1is necessary for Clq, FcyRI and FcyRIII binding) npennoxwmim 3aMeHy octatkoB 233-236 MOJIEeKy-
nsl IgG1 uenoBeka Ha COOTBETCTBYIOLIHUE Nocaen0BaTenbHOCTH [g(G2 uenoBeka, MPUBOASIIYIO K IOJHOMY HHIHU-
6upoBanuto cBszbiBanust FcgRI, noinomy narnduposanmio cesizeiBanmst C1q n cHwkeHuto cesi3biBanus FegRIIL

B marente EP 1075496 npeioxeHs! aHTHTENA U Ipyrue coaepxanme (GparMeHT Fc Monekyisl ¢ Bapua-
musimu B Fc-o6mactu (233P, 234V, 235A u orcyrcrBue ocratka uinu ¢ G B monoxenuu 236 u 327G, 330S u
331S), rne pekOMOMHAHTHOE AHTHUTENO CIIOCOOHO CBA3BIBATHCS C MOJIEKYJIONH-MHINEHBIO 0€3 MHAYKIIUN CYIIeCT-
BEHHOTO KOMIDIEMEHT3aBHUCUMOTO JIF3HCA MII OMTOCPEIOBAHHOTO KIIETKOM pa3pyIIeHUs] MUIICHU.

[TepeopueHTHpyromuecs MoJeKynbl ¢ ABoiHON adduaHOCTRIO (DART) MpuMeHSIOT, K IpUMepy, AJIS TO-
JYYCHHS ONTHMANBHOTO IIEPEOPHEHTHPOBAHHOTO YHHUYTOXKCHHS KIIETOK B-KkieToyHoH mmM(OMBI 3a cueT
T-xnerok. Biepsreie Texnonorus DART ommcana B pabore Moore u coaBt. (B Application of dual affinity retar-
geting molecules to achieve optimal redirected T-cell killing of B-cell lymphoma, Blood, 2011 Apr 28,
117(17):4542-51). Kak moka3ano CpaBHCHHE C OJHOICTIOYCYHBIM OHCIICIIU(PHYCCKUM aHTHTEIOM, HECYIIUM
unentuunsle Fv-nocienoBatensHocT anTuten kK CD19 u CD3, monekynst DART o6nanaroT GONBIINM MOTCH-
LMaJoOM BBI3bIBaTh JM3uc B-kietok. JanpHeimuMm marom B pa3BuTuu TexHojoruu DART cramum Mosekysbl
DART-Fc, xoropsle onucansl B pabote Root u coasr., 2016, Antibodies (Development of PF-06671008, a High-
ly Potent Anti-P-cadherin/Anti-CD3 Bispecific DART Molecule with Extended Half-Life for the Treatment of
Cancer). B aT0i1 MOJIeKyie cCOUETAIOTCSl BHICOKAsi aKTUBHOCTDh KOHCTpykmu DART wu, cpeam apyrux mosiosku-
TENBHBIX XapaKTEPUCTHUK, YBEIIMICHHBIN IIEPHOJ] MTOTYKU3HU MOJIEKYJ Ha OCHOBE Fc B CHIBOpOTKE.

ofTKP (TKP) pacnoznaer aHTUTE€HHbIE NENTHABI, Mpe3eHTHpyeMble MonekynamMu MHC, u oH sBisercs
OTBETCTBEHHBIM 3a crenuduanocts T-kietok. Kak o-, Tak u B-nenn TKP umeror Bapuadenbusie (V) U KOH-
CTaHTHBIC TOMEHBI. V-JIOMEHBI YUaCTBYIOT B CBSI3BIBAHHM AaHTUTEHHOTO ITENTH/IA, & KOHCTAaHTHBIE JJOMEHBI IIPO-
HUKAIOT yepe3 MeMOpany T-kietku. Vicxons u3 aHanmm3a Kpuctammnaeckoi ctpykrypbl TKP, cBs3aHHOTO ¢ KOM-
mnekcoM nentuaa 1 MHC, obnactu, omnpezenstomue kommueMmenTapHocts (CDR) 3, obenx neneit V, u Vg,
MPEAMOYTHUTENBHO B3aUMOACHCTBYIOT ¢ entuoM, Toraa kak CDR 1 u 2 B3aumopeiicTByrot ¢ monekynoit MHC.
Tem He MeHee Takke ObLIO ONMHUCAaHO pacro3HaBaHWe menTuaa obmacteio CDR 1 u pacmo3HaBaHuE MOJIEKYITBI
MHC o6mactero CDR 3 (Piepenbrink et al., The basis for limited specificity and MHC restriction in a T cell re-
ceptor interface, Nat. Commun., 2013, 4, 1948). ap-rereponumep TKP Tecno accommmpyercs ¢ 6enkamu CD3,
CD4 wnu CD8, u npyruMu OelkaMu are3uy W CUTHAJIBHON TpaHCAYKUWH. CBS3bIBAHHE aHTUTEHHOTO MENTHIA
3a cuer V-obnacreit TKP ctumynmpyer aktuBammio T-KJIETOK ¢ TIOMOIIM CHUTHAJIBHOW TPaHCAYKIMU MOCPEICT-
BOM KOHCTaHTHBIX jloMeHOB TKP uepe3 nuromnazmarnyeckue 6enku CD3 nu CD4 nnm CDS.

B ommune or dopmara ¢ TKP nomnoit mmnel ognonenodeunsie TKP (scTKP) umeror cymecTBeHHbIE
NPEUMYIIECTBA B OTHOIICHUH KOHCTPYHPOBAHMS, SKCIPECCHU PACTBOPUMOTO OeJKa M KIMHHYECKOTO ITOTEHIIHA-
na. YTto kacaeTcsl MEepCIeKTHBHOCTH ISl SKCIIPECCHU pacTBOpUMOro Oenka (T.e. mpousBoacTsa), scTKP momy-
YaroT B BHUJE MHIMBHIYaJbHOTO MOJHIIENTHIA, N30eras HeOOXOIMMOCTH Moiy4arh kaxayio erns TKP B Buzme
OTIENBHBIX MOJHIENITHIOB U MO3BOJISA MOTydaTh Ooipmioe kKoiamdecTBo scTKP mpaBmisHOW KOHCTPYKITHH, KO-
TOPBIN CB3BIBACTCS CO CBOMM JIMTaHa0M Komrutekca nentun-MHC. JlanHas XapakTepHCTHKA MO3BOJISET TOJTY-
YaTh BBIXOJI MIPH MIPOU3BOJICTBE, HEOOXOAUMBIN IS KIMHUYECKOTO MpUMeHeHns. HakoHer, ¢ KITMHIYIEeCKOi TOU-
ku 3pernst sSCTKP, coctosmuit Tonsko n3 V-obnacteit (scTv), MoxkeT IMeTh opMaT TEPAIEBTHIECKUX CPEIICTB
WIIA PEaKTUBOB IS AUATHOCTHYECKUX IIeJIeH, aHaJorugHo parmenTam scFv.

B 3asBke CIIIA 2006-0166875 mpemioxkeH omHouenodeunblii T-kinerounsrii pernentop (scTKP), Bkiro-
YaloUIMH CErMEHT, COCTOSIIMN M3 MOCJIE0BATENLHOCTH BapuadenbHoW obmactu anbga-uenn TKP, couroit ¢
N-KOHIIOM BHEKJICTOYHOH MOCIECIOBATEIBHOCTH KOHCTaHTHON oOmactu anbga-nenu TKP, Gera-cermeHT, co-
cTosmui U3 BapuabenpHoi obmactu Oera-ienu TKP, ciutolt ¢ N-KOHIIOM BHEKJIETOYHOH MOCICIOBATEIBHOCTH
KOHCTaHTHOHM obOnactu Oera-nienn TKP, M nuHKepHYIO MOCIEAOBAaTENFHOCTD, CBsA3bIBatoNIy0 C-koHen amnbda-
cerMeHTa ¢ N-KOHIIOM OeTa-CerMeHTa, Wid Hao00pOT, IpUIEeM BHEKJICTOUHBIE ITOCIEI0BATEIHPHOCTH KOHCTAHT-
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HOHM oOJylacTu anbda- 1 6eTa-CerMEeHTOB CBA3aHBl JUCYIb(QUIHON CBA3BIO, IUTMHA JUHKEPHON MOCIIEI0BATEIILHO-
CTH W TOJIOKEHHE ANUCYIb(UIHON CBSI3M TAKOBHI, YTO IOCIJIEIOBATENLHOCTH BapualenbHOM obnacT anbda- u
0eTa-CerMeHTOB B3aMMHO OPHEHTHPOBAHEBI, IO CYIIECTBY, KaK B TIPUPOIHBIX alb(a-/0eTa-T-KIeTOUHbBIX peler-
Topax. Taxke mpeIoxKeHbl KOMIUTEKCHI U3 ABYX wiH Ooiiee Takux sCTKP u mpumenenne stux scTKP B Tepammn
W pasIUYHBIX BUAAaX ckpuHuHTa. B oTimmume ot scTKP, omucannpix B 3asBke CIIIA 2006-0166875, B 3asBke
CIIIA 2012-0252742 mpennosxkeH pacTBOpuMbIi omHoreniodednbiii TKP demoBeka 6e3 KOHCTAHTHBIX JOMEHOB,
COCTOSIIMIA TOJNBKO M3 BapuadenbHbIX (pparmenTtoB TKP (scTv), KOTOpHIH MOJIE3eH M1 MHOTUX IIeJIel, B TOM
YHCIIe TIPH JICYSHUH PAKOBBIX, BUPYCHBIX M ayTOMMMYHHBIX 3a00JIeBaHAH.

McCormack E. u coast. (B Bi-specific TCR-anti CD3 redirected T-cell targeting of NY-ESO-1- and
LAGE-1-positive tumors, Cancer Immunol. Immunother., 2013 Apr, 62(4):773-85) packpsiBatoT, uto NY-ESO-1 u
LAGE-1 sBnsitoTcsi pakoBO-TECTHKYJISIPHBIMH aHTHI'C€HAMH C WACAIBHBIM NPO(dMIIeM JUIsl IIPOTHBOOIYXOJIEBOM
UMMYHOTEPAIUH, KOMOMHUPYIOIIMMU TOBBIIICHHBIA YPOBCHb MMPU MHOTHX BHUAX PaKa ¢ BBICOKO OTPaHUYCHHOU
IKCIPECCUEH B HOPMATBHBIX TKAHAX, U UMerommuMu oOrmmid smuron HLA-A*0201, 157-165. Onu npenoctasis-
IOT IaHHbIE JUIsl OTIMCAHUS CIICIM(UIHOCTH U IPOTHUBOOITYXOJIEBOH aKTHBHOCTH OM(YHKIMOHAIBLHON KOHCTPYK-
muu ImmTAC, Bktouaromnieil pacTBOpuMbIi, Beicokoapduuabd T-kmetounsii pementop (TKP), cneruduue-
ckmii 11 NY-ESO-1157-165, cnuroro ¢ antu-CD3 scFv. Jlannsrit peaktu, InmTAC-NYE, kak 6but0 mokasa-
HO, yHH4YTOXaeT HLA-A2, aHTHreH-TIOJOXHUTEIBHBIE OITyXOJEBBIC KICTOYHBIC JWHUHM, M CBEXKCBEIICICHHBIC
HLA-A2-u LAGE-1-nonoxwurensabie k1eTku HMPJI. TIpu ucrmosib30BaHUM ONITHYECKOW BU3YaIH3aIlUH in Vivo
pe3yNbTaThl IEMOHCTPUPYIOT aJpecHoe HampasieHue in vivo Beicokoaduaabix NYESO-criennpuaeckux TKP
¢ pmyopecuenTbiMu MeTKaMu K HLA-A2-, NY-ESO-1157-165-110710KUTENBHBIX OITyXOJISIM Y MBIIIEH C TpaHC-
wrantataMi. AktuBHOCTE IMmMTAC-NYE in vivo mpoBepsuin Ha MOJENH OIYyXOJIM, B KOTOPOH UYEIOBEYECKHUE
TUM(OIUTE OBUIM YCTOHYMBO COBMECTHO TPAHCIUIAHTHPOBAHBI UMMYHOAC(HHUIUTHBEIM MbimaMm JuHHE NSG,
HUMCIOIIUM TPAHCILIAHTATHI OIMYyXOJU; aKTHBHOCTH HAOIIOJATN KaK B MOJCIISIX MPEAYIPEKACHUS OMyXOJIH, TaK U
B MOJIEJISIX C Pa3BHUBIICHCS OITyXOJIBIO MPH MCHOJB30BaHUH ()IyOPECIIEHTHOTO CUNUTHIBAHMUS 3€JI€HOT0 (hryopec-
mupyromero oenka (GFP). Komnuecteennyro OT-IIIP ucnonp3o0Banu sl aHaIN3a 3KCIPECCHU KaK aHTHICHOB
NY-ESO-1, tak u LAGE-1 B 15 HOpMalbHBIX TKaHAX, 5 TUHUSAX pakoBbiX kieTok, 10 HMPJI u 10 obpasmax
paka smanuka. B menom, PHK LAGE-1 skcnpeccrupoBaiachk B OIyX0JIEBbIX 00pasiax ¢ OOJbIIeld 9aCTOTOW 1 Ha
6onee BeicokoM ypoBHE, ueM NY-ESO-1. ImmTACs BkimtouaeT ogHouenodeyHsid pparment Fv, oOpazoBaHHbBIH
n3 antutena k CD3 UCHT-1, xoBanenTHO cBs3anHoro ¢ C- mim N-KOHIIOM ajibda- niau oeta-mernn TKP.

ITatent EP1868650 oTHOCHTCS K MOJIEKYJIaM JHUATEN M UX MPUMEHEHUIO B JICUEHUH CIIEKTpa 3a00JIeBaHUi
W HapyIICHUH, B TOM YHCIIE HMMYHOJIOTHYECKUX HApyIICHUH, HHPEKINOHHOTO 3a00IeBaHUsI, HHTOKCUKAIIMHN U
paxoBbIX 3a0oneBaHui. MOJEKyJIBl AMaTeN BKIIOYAIOT JABE MOJMNENTHIHBIE LETH, KOTOPhIe aCCOLUHPYIOTCS C
00pa3zoBaHNEM 10 MEHBILIEH Mepe JABYX SIHUTOIN-CBS3BIBAIONINX CAHTOB, KOTOPBIE MOTYT PAaCIO3HAaBaTh OAWH H
TOT K€ WM Pa3IMYHbIC SIHUTOIBI HA OJHOM M TOM JK€ WJIM pa3/INyaroIuxcsl anTUreHax. Kpome Toro, aHTureHs!
MOT'YT OBITh M3 OJJHOHM M TOH XK€ MJIM pa3HBIX MoJeKys. OTAenbHbIE MOJIHUIICTITUAHBIC eI MOJICKYJIbI JraTesa
MOT'YT OBITh KOBaJIECHTHO CBSI3aHBI C IMIOMOIIBIO HEIIENTHIAHBIX KOBAJICHTHBIX CBSI3€H, TAaKUX Kak JUCYIb(QHIHOE
CBSI3BIBAHME OCTATKOB IIMCTEWHA, HAXOMALIMXCS B KaXKIOW MTOJMIIEIITUIHON IIeTIH, HO HEe OTPaHUYHBasCh UMU. B
KOHKpPETHBIX BapHaHTaX OCYIIECTBICHHS MOJEKYJBI IAHaTeNa Jajee BKII0UaloT obmacts Fc, mpeanoxeHHyo B
HACTOSIIEM TOKYMEHTE, IOCKOJIBKY 3TO TTO3BOJISIET C TOMOIIBI0 KOHCTPYHPOBAHNUS BCTPAUBATh B MOJICKYITy TIPH-
CyIIlMe aHTHUTENy CBOMCTBA (Hampumep, JUIMHHBIN monynepuon). B matente EP 1868650 chopmynupoBana He-
00X0AMMOCTh MPUCYTCTBUS CBS3BIBAIOIINX OOJNACTeH BapHaOENbHBIX TOMEHOB JISTKOH TN TSDKENOH Iemu MM-
MYHOTJIOOYNHHA, U IMUPOKO 00CyKaaeTcs TeMa (QyHKIIMOHAIBHBIX CBSI3BIBAIOIINX areHTOB Fe-penenTopa.

B 3asBke WO 2016/184592 Al npeanoxeHs! OucriennpuuecKre MOJIEKYJIbl, B KOTOPBIX OJHa crienupuy-
HocTb BHOcuTcs TKP, a npyras - anTUTEI0OM, KOTOpPOE HAIPABJICHO MPOTUB aHTHI'€HA WIIM AIUTONA Ha ITOBEPX-
HOCTH JTUM(OLIUTOB, HO B HEW HE pacKphIBaeTCsi KOHKPETHOE pacnonokenne snemenToB TKP u BaprabenbHbIX
obJlacTeil aHTHTENA, IPEUIOKEHHBIX B HACTOSIIEM JOKYMEHTE.

[Marent EP 2258720A1 otHocutest k cimtomy Oenky (TFP) ¢ynknmonansHoro T-kileTouHOTO penentopa
(TKP), pacmo3Haromero U CBA3BIBAOIICTOCS IO MEHBIICH Mepe ¢ OHUM 3IHUTONOM, Tpe3eHTHpyeMbiM MHC, u
coIiepKaIeMy 1o MEHbBIIEH Mepe OHY aMHHOKHCIOTHYIO ITOCIIEI0OBATEIbHOCTD, PACTIO3HAIOIIYIO U CBSI3BIBAIO-
IIYIOCS] C aHTHTCHOM.

HMmmyHHas cucTteMa pa3BriIa MEXaHHU3MBI U IEHAPUTHBIX KIETOK M HEKOTOPBIX IPYTHUX (paronuToB, YTO-
OBI OTOMpPATPH U MPE3EHTUPOBATH AHTHICHBI M3 BHEKJIETOYHOTO OKpyskeHms Ha Mojiekyinax MHC I kmacca 3a cuer
mporiecca, Ha3plBaeMoro mepekpectHas mpeseHtanus (XPT). DToT myTs urpaer BeIymIy0 poilb B UMMYHHOM
OTBETE HAa KOHKPETHBIC HHPEKIIUH, B 9ACTHOCTH, BUPYCHBIC HH(EKITHH.

Ha pauneit craguu undexiuu, Hanpumep, CD8" T-k1eTku, crienupuyeckie K BUPYCY HMMYyHOAe(GHIINTA
yenoBeka (BUY), kpaitHe BaskHBI UTsl orpaHM4eHus mpouecca perumkanny BIY in vivo. Jlonrocpounsie Henpo-
rpeccophl coxpansior BUU-cnermuueckune CD8' T-kaeTku ¢ MyumuM QYHKIMOHATIBHEIM NpOQHIEM, eM y
JML, y KOTOPBIX HAOJIONAeTCsl MporpeccHpoBaHue. TakuM o0pa3oM, NMEpBOHAYAIBHO YCTOHYMBBIMA IIUTOIH3
CD8" T-KjeToK U BHIPabOTKA LIMTOKHHOB OCMAabeBalOT BO BPEMs MPOTPECCHPYIONIEH XPOHUUECKOH HHMEKIUH
BHY, nockonbky T-KJIETKH OKa3bIBAIOTCSl HE B COCTOSHUN PACIO3HAaBaTh YCKOJIB3AIOIINE BapHaHTHI BUpYCa, BCE
0oJpIIe UCTOMIAIOTCS U, B KOHEYHOM HTOTE, MOJACPKUBAIOT TUCPYHKIINIO IMMYHHOW CHCTEMBI IIPH OTBETE HA
BUWY. Tonnepxanne aktusHoctn BUU-crienuduuecknx CD8' T-KJeToK crocoGCTBOBANO Obl BEIBEICHHIO HH-
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(bUIPOBAHHBIX BUPYCOM KIICTOK, CHUKCHUIO BUPYCEMUH U 3aMEJJICHHUIO TPOTPECCUPOBAHUS 3a00JICBaHHUS.

[NaccuBHOE BBEJCHHE MOHOKJIOHAJNBHBIX aHTUTEN (MAD) SBISETCS MHOTOOOCIIAIOIICH TeparneBTHUCCKON
aThopMoH I JeUeHU BUPYCHBIX MH(peknui. B paMkax IMMyHOTepanuy BUPYCHBIX 3a00JIEBaHUH MOTyde-
HHE METOJaMH TeHHOW MH)KEHEpHH OMCTIEenn(UIECKOT0 aHTHTENIa MIPEIOCTABIIET BO3MOKHOCTE CKOHCTPYHPO-
BaTh MHOTO()YHKITMOHAIBHBIE MOJIEKYJIBI, TOAXOISIINE U MPEUTOKEHHOTO MEXaHU3Ma JeHCTBUS, HApUMep,
JUTS HAIIETMBAHUIO Ha KOMIIOHEHTHI BUPYCa M X0351WHa OJTHOBPEMEHHO.

Lenpio HacTOSIIEro M300pETEHHSA SBISACTCA NPEMIOKHUTH YIydIleHHBbIe Oncnennpudeckne MOJIEKYIbI,
CrocoOHBIE K HAIEIMBAHUIO HAa KOMIUIEKCH BupycHoro mentuna ¢ MHC, koTopbie MOTYT OBITH JIETKO TOJy4e-
HBI, 00J1aJaI0T BHICOKOW CTa0MIBLHOCTBIO, a TAK)KE 00CCIICUNBAIOT BEICOKYIO AKTUBHOCTH MPH CBSI3BIBAHUH C CO-
OTBETCTBYIOIIMMY aHTHUTCHHBIMH 3MUTONaMHu. [{pyrue ey U IpEeuMyIIecTBa HACTOSIIEr0 N300pETCHHS CTAaHYT
OYCBUIHBIMHU NIPU U3YYCHHUH MTOCICIYIOIIETO OMUCAHUS U €0 MPEAMOYTHTEIBHBIX BAPUAHTOB OCYIICCTBICHHUS, a
TaKXkKe COOTBETCTBYIOIUX IPUMEPOB.

B mepBoM acniekTe M300peTeHHS YKa3aHHasl BBIIIC 3a/1a4a pellcHa MPEAI0KCHIEM MOJICKYJIIBI MOJUTICTITH-
Jla ¢ JBOWHOW CHEenU(UIHOCTHIO, BRIOPAHHOW W3 TPYIIIBI MOJICKYJ, BKJIFOYAIOIIAX IMEPBYIO MOJIHIICHTHIHYIO
e U BTOPYIO TONHIICOTHAHYIO IIEeTIb, TAC

TiepBasi MOJIMITCTITUAHAS TIEMb COACPIKUT MEPBBI YIaCTOK CBSA3BIBaHWS BapuabenbHoTo nomeHa (VD1) an-
TUTENA, CTICIN(PUIECKH CBSI3BIBAIOIINIACS C IOBEPXHOCTHBIM aHTUTE€HOM MMMYHHOU 3()(heKTOpHOH KISTKH Yelro-
BEKa, U

TIePBBIA y4acTOK CBs3bIBaHUs BapwmabenpHOro nomeHa (VRI1) TKP, cnenmpudeckun CBSI3BIBAIOIIMIACS C
MHC-acconunpoBaHHBIM BUPYCHBIM TETITHAHBIM STIHTOIIOM, U

nepBbiit muaKep (LINK1), coenuusromuil yka3aHHbIC TOMCHEI,

BTOpasi OJIMTIENITHIHAS eI COAEPKHUT BTOPOH yIacCTOK CBsI3bIBaHMS BapuadenbHoro nomena (VR2) TKP,
cnenuduiecku cs3piBaromuiics ¢ MHC-accormupoBaHHBIM BUPYCHBIM MENTHIHBIM SITUTOIIOM, H

BTOPOI1 y4acTOK CBs3bIBaHMs BapuabenbHoro nomena (VD2) antutena, cienuduaecky CBSI3BIBAFOLIHICS C
MOBEPXHOCTHBIM aHTUTEHOM UMMYHHOH 3(p(peKToOpHON KIeTKH YeT0BeKa, 1

Bropoii smHkep (LINK?2), coemunsioniuii ykazaHHble TOMEHBI,

IJie YKa3aHHbIN TepBhIi ydacTok cBsa3piBanus (VD1) u yka3aHHBIH BTOpOH y4acTok cBs3biBanus (VD2) ac-
COIMUPYIOTCSI ¢ 00pa3oBaHMeM TiepBoro caira cBs3biBaHus (VD1)(VD2), KOTOpBIH CBI3BIBACTCS C SIMUATOIIOM
MOJICKYJIBI KJIETOYHON TIOBEPXHOCTH;

YKa3aHHBIH TepBbIi ydacTok cBs3biBanus (VR1) n ykazaHHBIH BTOpOH ydacTtok cBs3biBanus (VR2) acco-
MUUPYIOTCS ¢ oOpa3oBanmeM BToporo caiita cBssbiBaHus (VR1)(VR2), kortopsrii cBs3eiBaercs ¢ MHC-
ACCOIMMPOBAHHBIM BUPYCHBIM MENTHIHBIM 3MTUTOIIOM;

IJIc YKa3aHHBIC JIBE TOJIMIICOTHIHBIC [IEMH CIHUTHI C MAapHUPHBIMU noMmeHamu [gG uenoBeka w/mmm Fc-
noMeHamu [gG denoBeKka Wi UX TUMEPHU3YIOIUMHUCS 00TACTAMI, U

IJIc yKa3aHHBIC J[BC MOJHICITHIHBIC IICTA COCIMHCHBI KOBAJICHTHBIMH H/WIM HCKOBAJIICHTHBIMH CBS3SIMH
MEXy YKa3aHHBIMH IIAPHUPHBIME JOMeHaMHu W/ Fe-goMeHaMu; u

IJIc YKa3aHHAas MOJICKYJIa MOJIAIMENTUA C JBOMHOM CHelM(pUIHOCTEI0 CIOCOOHA OJTHOBPEMEHHO CBSI3bI-
BaThCSI C MOJICKYJIOH KiteTouHOH moBepxHocTH 1 MHC-accormupoBaHHBIM BUPYCHBIM HENTHAHBIM 3ITUTONIOM, U
MOJICKYJIBI TTOJUIENITHIOB C ABOHHOM CENN(UIHOCTHIO, TIe MOPSA0K YIYAaCTKOB CBS3BIBAHIS B TOJIHMITCITHIHON
nenn BeIOMpaercs w3 VD1-VRI; VD1-VR2; VD2-VR1; VD2-VR2; VR1-VDI; VRI1-VD2; VR2-VD1; VR2-
VD2, u rie JoMeHbI coeAnHeHb! ¢ momoikio b0 LINK 1, mu6o LINK2, npeamodrurearHO

TJie TIOPSIIOK YYaCTKOB CBS3BIBAHMS B ITHX ABYX TOJUIENTHIHBIX IENsAx BeiOupaercs m3 VDI1-VRI1 u
VR2-VD2 umu VD1-VR2 u VR1-VD2, unmu VD2-VR1 u VR2-VD1 unun VD2-VR2 u VR1-VDI1, u roe noMeHst
coenuHeHsl 1100 ¢ momomrsio LINK1, mu6o LINK2.

[IpenqnovTuTeNnsHON ABISIETCS MOJCKYJIa MOJUICTITHAA C IBOMHON CIeIMpUIHOCTHIO, BKIIIOYAIOIIAS TIep-
BYIO MOJIMNICIITUAHYIO IIETTh ¥ BTOPYIO MOJUNCITUAHYIO IIEITh, TIC

MepBasi MOJUICTITHIHAS [IETTh COACPIKUT IEPBBIA YUACTOK CBs3bIBaHMS BapuabensHoro nomeHa (VDI1), o6-
Pa30BaHHOTO W3 aHTHTENA, CIOCOOHOTO PEKPYTHUPOBATh MMMYHHBIC d(P(PCKTOPHBIC KICTKU YCIOBEKA 3a CUCT
cnenn(UIecKoTo CBSI3BIBAHUS C MMOBEPXHOCTHBIM AHTHI'CHOM YKa3aHHBIX KJIETOK, M TEPBBIH y4acTOK CBS3BIBA-
Hus BapuabensHoro noMeHa (VR1), o6pasoannoro m3 TKP, crnemmpuanoro k MHC-acconmuupoBaHHOMY BH-
PYCHOMY TIENITHIHOMY SITUTOITY, ¥ TIEPBBINA JUHKEpHBIH ydacTok (LINK1), coenuusromuii 1Ba T0MeHa;

BTOpas TOJUTIENTHIHAS TIETIh CONEPKUT BTOPOH y4acTOK CBS3BIBaHMA BapuabenpHOro gomeHa (VR2), 00-
pasoBanHoro u3 TKP, cenndpuunoro k MHC-acconuupoBaHHOMY BUPYCHOMY MENTHAHOMY 3MHUTOIY, U BTOPOU
Y4acTOK CBSI3bIBaHMS BapuabenbHoro pomeHa (VD2), 00pa3oBaHHOTO U3 aHTHTENA, CTIOCOOHOTO PEKPYTHPOBAThH
UMMYHHBIC 3(Q()EKTOpHBIC KICTKH YEIIOBEKA 32 CUCT CICIU(PHUYCCKOTO CBA3BLIBAHMS C MOBEPXHOCTHBIM aHTHUTE-
HOM yKa3aHHBIX KJIETOK, U BTOpOH TuHKepHBIN yuacTok (LINK?2), coenuusromuii 18a ToMeHa;

TJle YKa3aHHBIN IepBbIH yyacTok cBsi3biBanus (VD) n ykazaHHEIH BTOpO# yyacTok cBsizeiBanus (VD2) ac-
coLuupyroTcst ¢ oOpazoBanueM repBoro caifta cBszpiBaHusa (VD1)(VD2), KoTOpbIil CBS3BIBAETCS C SITUTOIIOM
MOJICKYJIBI KJIETOYHOU TIOBEPXHOCTH;

YKa3aHHBIN MepBBIA yuacTok cBsizbiBaHus (VR1) u ykazaHHBIH BTOpod ydacTok cBsizeiBanus (VR2) acco-
MUUPYIOTCS ¢ oOpasoBanmeM BToporo caiita cBssbiBaHus (VR1)(VR2), kortopsrii cBs3eiBaercs ¢ MHC-
ACCOITMMPOBAHHBIM IETITHAHBIM SIHTOIIOM;
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IJie IO MEHbLIEH Mepe OJJHa U3 YKa3aHHBIX ITOJIUIENTHIHBIX eneil coenuHeHa Ha cBoeM C-KOHIe ¢ Iap-
HUpHBIMHU oOnacTsiMu, CH2- w/mnn CH3-ngoMeHamMu Wit MX 9acTsiMU, NOTy4eHHBIMU U3 1gG 4yenoBeka; n

I7Ie yKa3aHHas MOJIEKYJa TOJIMIENTHIA C JBOMHON Crermm(pUIHOCTIO CrocoOHa OXHOBPEMEHHO CBS3HI-
BaThCs C AHTUTEHOM UMMYHHOU 3¢ dekropHoit kinetku 1 MHC-acconmupoBaHHBIM NENTHIHBIM ITATOTIOM.

[IpeanovTuTeNnsHO, €CITM MOJIEKYNa MOJHIIENTHIA C IBOWHOW CHEIM(UIHOCTHIO COTIIACHO HACTOSIIEMY
M300pETEHUIO CBS3BIBACTCSA C BBICOKOH CHEIM(PUIHOCTHIO KaK C aHTUTEHOM UMMYHHOU 3(()EKTOPHON KIETKH,
TaK ¥ KOHKPETHBIM SIHUTOIIOM aHTHIeHA, MPE3CHTHPYEMBIM B BHIE KOMIUIEKCa Ientuia ¢ mosexyrnoi MHC,
HanpuMmep, ¢ apdurrOCTRIO CcBs3bBaHUS (Kp), cocraBmstomeii okoo 100 HM wimu Huxke, okoso 30 HM wiu
Huxke, okojo 10 HM nnm Hike, okosno 3 HM wnu Hibke, okoso 1 HM win HuKe, HallpuMep, U3MEPEHHON MeTo-
JIOM OMOCIIONHOHM HHTEPPEPOMETPHH, KaK ATO OIIMCAHO B IpUMeEpE 6, WM KaK 3TO ONPENENICHO ¢ TIOMOIIBIO IIPO-
TOYHOU IIUTOMETPHUH.

Morekybl TOJUIENTHAOB ¢ IBOWHON CHENN(UYHOCTHIO COTIIACHO HACTOSIIEMY M300pPETEHHIO TOKA3aHbI
B HACTOSILEM KOHTEKCTE Ha NPUMEpE MOJIEKYJIBI MOJUIENTHAA C JBOHHOM CHENU(PUYHOCTHIO, BKIIOYAIOIICH
HEepBYI0 MOJIMIENTHIHYIO LeMb, BKIOUaromyto nociegosarensHocts ¢ SEQ ID NO: 16 wnmun SEQ ID NO: 43
i SEQ ID NO: 45 wmu SEQ ID NO: 51, 53, 55 wmu 57, 1 BTOpYIO MOJTUIENTHIHYIO IIeTTh, BKIIOYAIOIIYIO MOCie-
noBatenbHOCTh ¢ SEQ ID NO: 17 mmu SEQ ID NO: 44 wimm SEQ ID NO: 46 i SEQ ID NO: 52, 54, 56 nnm 58.

Bo BTOpOM acmekTe M300peTeHnsT yKa3aHHAS BEIIIE 3a7ada pelieHa MpeIokKeHueM HyKIeHHOBOM(bIX) K-
CIOTHI(KHCIIOT), KOTUPYIOMUX MEPBYIO MOJUNENTHAHYIO IeNb W/MIA BTOPYIO TOJIHIIENTHIHYIO IIEIb, KaK Ipej-
JIO’)KEHO B HACTOSIIEM JOKYMEHTE, WIH BEKTOPa(0OB) 3KCIPECCUH, BKIIOYAIOMIETO(MX) TAKyI0 HYKICHHOBYIO KH-
cnoTy. B TpetheM acmekTe M300peTeHMs yKa3aHHAs BBINIE 3a/ada pelieHa NPeIIoKeHUEM KIETKU-XO3SHHA,
BKJIIOYAIOLIEH BEeKTOP(bl), KaK OMPEAEIECHO B HACTOSIEM JOKYMEHTE.

B yerBepToM acniekTe n300peTeHUs yKa3aHHAs BBIIIE 33j1a4a pellieHa IPeUI0KEHUEM CII0co0a MoyYeHHs
MOJIEKYJIBl TIOJUNENTHAA C JABOMHON crenM(UIHOCTBIO B COOTBETCTBUH C HACTOSIIMM HM300pETEHUEM, BKIIIO-
YaroUIero MoJIXOISIIYI0 KCIIPECCHIO YKa3aHHOTO(BIX) BEKTOPa(OB) SKCIPECCUH, BKIIIOYAIOMIEro(MX) HYKIEHHO-
ByIo(ble) KHCIOTY(BI) 1O M300PETEHUIO B IOIXOMSIIECH KJIETKE-XO3SMHE, W TOJIXOISIIYI0 OYHCTKY MOJIEKY-
JBI(MOJIEKYIT) U3 KIIETKH W/WIH UX CPEIb.

B marom acmekTte mM300peTeHHs yKa3aHHas BBIIIE 3aJada PelIeHa MpeaioKeHHeM (papMareBTHUECKOH
KOMITO3UINH, BKIIOYAIOMIEH MOJIEKYITy TOJMIENTHAA C ABOWHON CIEHN(UIHOCTHIO B COOTBETCTBHH C M300pe-
TEHHEM, HYKJIEHHOBYIO KHCIOTY WM BEKTOP(BI) SKCIIPECCHH B COOTBETCTBHHU C M300pETEHUEM, WIH KIETKY B
COOTBETCTBHH C M300PETCHHEM BMECTE C OJHUM WM HECKOJIBKHUMH (hapMaIleBTHUECKH NMPUEMIEMBIMA HOCHUTE-
JISIMH WA BCTIOMOTATEIIHLHBIMH BEIIIECTBAMH.

B mectom acriexte n3o0peTeHUs] M300peTeHNE OTHOCHTCSI K MOJIEKYJIE TIOJIMIIENTHAA C JBOHHOM crienu-
(PMYHOCTBIO B COOTBETCTBUH C M300pETEHHEM, HYKICHHOBOW(BIM) KHCIOTE(aM) MIIM BEKTOPY(aM) DKCIIPECCHHU B
COOTBETCTBHH C U300pETEHHEM, KIIETKE B COOTBETCTBUH C M300pETEHHEM, WIH (hapMaleBTHIECKOH KOMITO3HUIIUH
B COOTBETCTBHU C U300pETEHHUEM JUIsl IPUMEHEHUSI B MEIULINHE.

B cenpmom acnekte n3o0peTeHUs] n300peTeHnEe OTHOCUTCS K MOJIEKYJIE ITOJIMIIENTH A C IBOWHOM crenu-
(PMYHOCTBIO B COOTBETCTBUH C M300pETEHHEM, HYKJICHHOBOW(BIM) KHCIOTE(aM) MM BEKTOPY(aM) DKCIIPECCHHU B
COOTBETCTBHUH C M300pETCHNEM, K KIETKE B COOTBETCTBHH C M300peTeHHEM, WIH K (hapMarieBTHIECKOH KOMIIO-
3UIMU B COOTBETCTBHU C M300pETCHHEM, I NIPUMEHECHHUS B JICYCHUH 3a00JI€BaHMS WIH HAPYIICHHUS COTIIACHO
HACTOSIIEMY OIMMCAHUIO, B YACTHOCTH, BRIOPAHHOMY M3 PAaKOBBIX M MH()EKIIMOHHBIX 32a00JIeBaHHH.

B BocbMOM acriekTe H300peTeHUsT H300pETeHNEe OTHOCHTCS K CTIOCO0Y JieueHus 3a00JIeBaHuUs UM HapyIIIe-
HUS, BKJIIOYAIOIIEMY BBEICHHE TEPAIEBTUICCKU (P(PEKTUBHOTO KOJIMIECTBA MOJIEKYJIBI MTOJMUIENTHAA C TBOM-
HOH crienn(pUIHOCTHIO0 B COOTBETCTBHU C H300pETEHHEM, HYKJICHHOBOI KHCJIOTHI MIIM BEKTOPa(OB) 3KCIPECCHH B
COOTBETCTBHHM C M300pEeTEHNEM, KIETKH B COOTBETCTBUH C N300pETEHHEM, HIIH (hapManeBTHIECKOH KOMITO3HIIUH
B COOTBETCTBHHU C U300pETEHHEM.

B neBsitoM acmekte M300peTeHHs W300pETEHHUE OTHOCUTCS K CIIOCOOY BBI3BIBAHMS MIMMYHHOTO OTBETA y
MAIMEHTA WU CyObeKTa, BKIIOYAIONIEMY BBEJICHHUC TEPANICBTHUCCKH 3P PEKTHBHOTO KOJUYECTBA MOJICKYIIEI TO-
JMIICTITU/IA C JIBOMHOM CHENU(UIHOCTHIO B COOTBETCTBUH C M300pETEHHEM WM (hapMaleBTHIECKOH KOMITO3H-
TN B COOTBETCTBUH C H300pETCHHUEM.

B necsroMm acriekte n300peTeHNE OTHOCHTCS K CIIOCO0Y YHHYTOXKEHHS KICTOK-MHIICHEH Yy TMalfieHTa Uil
cy0BeKTa, BKITIOYAONIEMY BBEJICHHE MAIUCHTY 3(PPEKTUBHOTO KOJMYECTBA MOJIEKYIbI OJIUIIENTHA C ABOHHON
CIIENU(PUIHOCTHIO B COOTBETCTBUH C U300PETEHUEM.

Kak 6puT0 yOMSIHYTO BBIIIE, B M300PETEHUH MPEITI0KECHB HOBBIE YCOBEPIICHCTBOBAHHBIE MOJICKYJIBI TIO-
JIUIETITHIOB C IBOMHOM CTIEU(PHIHOCTHIO. MOJIEKYNIBI B OOIIEM BKIIOYAIOT MEPBYIO MOJUNENTHIHYIO IETb U
BTOPYIO MOJIUIIENTHAHYIO LIeMb, TJe IEMH COBMECTHO OOECIeUnBaIOT BapHaOeNbHBII TOMEH aHTHTelNa, CHElu-
(DMYHOTO K AMHUTONY MOBEPXHOCTHOTO AHTHTCHA MMMYHHOW 3((eKTopHOW KIETKH, W BapHaOCIBHBIA TOMEH
TKP, koTopsrit sBisercs cnenudpuanbiv kK MHC-acconmupoBaHHOMY TETITHAHOMY 3IHTOITY, HAIPUMEp, BUPYC-
HOM nH(pekuny, Takoi kak BUY. Antureno u obpazoBannsie n3 TKP BapradenbHble TOMEHBI CTaOMITU3UPYIOTCS
MOCPENICTBOM KOBAJCHTHBIX U HEKOBAJICHTHBIX CBs3eH, 00pa30BaHHBIX MekIy Fc-pparmMeHTamMu wim ux ydact-
KaMH, PacIOJIOKCHHBIMH Ha 00CHX MOJNMICITUAHBIX HEMIX. MoJeKyla MOJUIEeNTHIa C JBOWHOU CIIeIU(pUIHO-
CTBIO cIocoOHAa B CBS3M C OSTHM OJHOBPEMEHHO CBS3BIBATHECSA C KICTOUYHBIM penentopomM u MHC-
ACCOITMMPOBAHHBIM TETITUAHBIM SIIHTOIIOM.
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B xoHTekcTe HacTosmero n3ooperenus Bapuabdenbusie qomensl (VD1) u (VD2) oOpa3oBaHbl n3 aHTHTEDN,
CHOCOOHBIX PEKPYTHPOBATh MMMYHHEIC 3()()eKTOPHBIC KJICTKH YEJIOBEKa 33 CUCT CIICIU(PHUCCKOTO CBA3BIBAHUS C
TIOBEPXHOCTHBIM aHTUT€HOM YKa3aHHBIX 3((EKTOPHBIX KJIETOK. B 0HOM KOHKpPETHOM BapHaHTE OCYIIECTBIE-
HUS YKa3aHHbIC aHTHUTENA cTiel(pUIecKn CBI3bIBatOTCS ¢ anuronamMu komiuiekca TKP nu CD3 T-knetok uenoBe-
Ka, BKIodaromumu rnentuaaele nemu TKP-aapga, TKP-6eta, CD3-ramma, CD3-menpta, CD3-3mncunon u
CD3-na3era.

Mornexyma MOTUIENTHAA C TBOMHON CHEM(YUIHOCTHIO B COOTBETCTBUH C HACTOSIIIUM H300pETEHHUEM CO-
JIEP>KUT TIEPBYIO MOJIMIICTITUAHYIO W BTOPYIO TOJMITENITUAHYIO 1etb, oopasys nepsbiii (VD1) u BTopoit (VD2)
YYaCTOK CBSI3BIBAHMS, COOTBETCTBEHHO, BAPUAOCIEHOTO IOMEHA, MOJyYCHHOTO M3 aHTUTENa, CIOCOOHOTO PEKpY-
TUPOBATh UIMMYHHEIC 3(D()EKTOPHBIC KIIETKU YeJIOBEKa 3a CUET CHeNU(UICCKOTO CBA3BIBAHUS C MIOBEPXHOCTHBIM
AQHTUIEHOM yKa3aHHBIX KJIeTOK. J[aHHBIN mepBblil yuacTok cBsi3biBaHUS (VD1) M ykazaHHBIA BTOpOIl yuacTok
cs3piBanmsl (VD2) acconumpyrorest ¢ oOpazoBanueM nepBoro caiita ces3biBanus (VD1)(VD2), kotopslit cBs-
3BIBACTCS C AIHUTOIOM IIOBEPXHOCTHOTO aHTUTeHA MMMYHHO# 3¢ dekropHoit knetku. KpoMe Toro, mepast u BTO-
past HoNMMNenTHIHAS LeNb MOJISKYJIbI mojunentuaa conepxut nepsbiid (VR1) un Bropoit (VR2) ydacTtox cBsi3bI-
BaHUs, COOTBETCTBEHHO, BapuaOelbHOTO JOMeHa, obpasoBanHoro u3 TKP, cmemmupmanoro k MHC-
aCCOIMMPOBAHHOMY TEITHIHOMY JITUTOITY. Y Ka3aHHBIN MEPBBIA ydacToK cBsa3biBaHus (VR1) U yka3aHHBIH BTO-
poit yuactok cBs3bpiBanus (VR2) accommupyrorest ¢ obpazoBanueM BToporo caiita csaszbiBanus (VR1)(VR2),
KOTOPBI cBsi3pIBaeTCs ¢ ykazaHHBIM MHC-acconnnpoBaHHBIM BUPYCHBIM HENITHAHBIM 3MIUTONIOM. B oxHOM Ba-
pPHAHTE OCYIIECTBICHHUS MOJIEKYJIBI IIOJIMIENTHAA C IBOWHON CTIEIIU(PHIHOCTHIO B COOTBETCTBHH C M300pETEHH-
€M TIOPSIOK/OPUEHTAINS YY9aCTKOB B TNEPBOW MOJMTNIENTHAHON mermu BbiOpaHa m3 VDI-LINK1-VRI1, u VRI1-
LINK1-VDI1; B npyrom BapuaHTe OCYIIECTBICHHUS MOPSIOK/OPUEHTALMS YyYaCTKOB BO BTOPOI MOJMIETITHIHOMN
nenu BeiOpaHa u3 VD2-LINK2-VR2, u VR2-LINK-VD2, 1.e. pacrnoioXeHHe CaiTOB CBSA3BIBAHUS MOXET OBITH
M3MEHEHO C NoJTydyeHneM "neBoi" win "mpaBoil" MoJneKynsl (M., Harpumep, ¢ur. 5). Kpome Toro, koHdurypa-
s anbda-u Oeta-nienet orHocsmieics kK TKP yactu MoxeT OBITh H3MEHCHA.

B KOHTEKCTE HACTOSIIETO M300PETCHUS MOJICKYJa MOJUICITHAA C ABOWHON aQ(MHHOCTBIO B COOTBETCT-
BHHU ¢ M300pETEHNEM MTOKa3aHa Ha MPUMEPEe CTPYKTYP, KoTopble cBsa3biBatoTcs ¢ nentunoM SLYNTVATL (SEQ
ID NO: 7), nonyuenuasiM u3 BUY, nipu npe3enTanyu B Buae komruiekca nentuga 1 MHC. Tem He MeHee KOH-
HEeNnys H300peTeHNs, pa3yMeeTcs, He OrPaHNYMBACTCS 3TUM KOHKPETHBIM TETITHIOM U COACPKUT B CYIIHOCTH
000 CBSI3aHHBIN C BUPYCHON MH(MEKITNEH WM HAPYIIEHUEM SITUTOI, MPE3CHTUPYEMBIA TIPU YIACTHH MOJIEKY-
net MHC. JlanHas mpe3eHTanuss MOKeT ObITh CBsizaHa ¢ MojdekyinamMu MHC kak I, tak u Il kimacca. Mosekys
TJIABHOTO KOMILIEKca ructocoBMectTuMocTd denoBeka (MHC-I) mpencTaBieHsl Ha MMOBEPXHOCTH BCEX KIETOK C
SPOM U OTOOPaKAIOT OOIMIMPHBIN PSJl MENTHIHBIX 3MUTOIMOB JJISI KOHTPOJS, OCYIIECTBISIEMOTO Pa3InIHBIMH
CD8" T-knetkamu. Otsetsl CD8" T-K/1eTOK HE0OXOAMMBI 171l KOHTPOJIS M MOJABICHUsS BUPYCHBIX HHDEKIHUH, a
TaKXKe JUIST YHHYTOKCHUS TPAHC(HOPMUPOBAHHBIX U OHKOTCHHBIX KIIETOK. [IpUMepHI MPeNmOYTHTENBHBIX PACIIO-
3HaBaeMbIX MENTUAHBIX SMUTONOB MPEICTaBICHB B COOTBETCTBYIOLIECH TUTEpaType U, B YACTHOCTH, BKIIIOUAIOT
MENTUIBI, PacKPBITEIC B Tadn. 1-5 3asBku WO 2016/170139; tabu. 1-5 3aseku WO 2016/102272; tabn. 1 v 2
3assBkd WO 2016/156202; ta6m. 1-4 3assku WO 2016/146751; Tadmn. 2 3aseku WO 2011/113819; tabn. 1-4b 3ass-
ku WO 2016/156230; Ta6i. 1-4b 3assxu WO 2016/177784; taba. 1-4 3assku WO 2016/202963; tabin. 1 u 2 3asB-
ku WO 2016/207164; taba. 1-4 3assku WO 2017/001491; ta6n. 1-4 3agssku WO 2017/005733; tabn. 1-8 3asgBku
WO 2017/021527; tabn. 1-3 3asBku WO 2017/036936; tadn. 1-4 3assku PCT/EP2016/073416 s mpemnapaToB
JUTS JiedeHus paka, B natentHoi 3asBke CIIA 2016-0187351, B marentHo# 3asBke CIIIA 2017-0165335, B na-
teatHoi 3asgBke CIIIA 2017-0035807, B matentHoi 3asBke CIIA 2016-0280759, B marentHoii 3asBke CIIIA
2016-0287687, B marentHoii 3asBke CILIA 2016-0346371, B natenTHoit 3asBke CIIIA 2016-0368965, B maTeHT-
Hoit 3asBke CIIIA 2017-0022251, B marentHoi 3aske CIIIA 2017-0002055, B marentHo#t 3asBke CIIIA
2017-0029486, B marentHoii 3asBke CILIA 2017-0037089, B matenTHoi 3asBke CIIIA 2017-0136108, B maTeHT-
Hoit 3asBke CIIIA 2017-0101473, B marentHoi 3asBke CIIIA 2017-0096461, B marentHoii 3asBke CIIIA
2017-0165337, B marentHoii 3asBke CILIA 2017-0189505, B nmarenTHoit 3asBke CIIIA 2017-0173132, B maTeHT-
Ho 3asBke CIIIA 2017-0296640, B marentnoii 3asBke CIIIA 2017-0253633 u B matentHo#l 3asBke CIIIA
2017-0260249, conepxaHue KOTOPHIX BKIIOYEHO B JAHHOE OIMMCAHKME BO BCEH MOIHOTE IyTEM CCBUIKH. B mpy-
TOM acIeKTe MOJIeKyJa MOJUIEeNTHAA ¢ ABOHHON ap(pMHHOCTHIO B COOTBETCTBUHU C M300pPETCHHEM PACIO3HACT
TIETITH, COCTOSAIIHHA U3 TI000T0 M3 TETITHIOB, OTIMCAHHBIX B IPUBOINMBIX BBIIIIE TATCHTHBIX 3asSBKaX.

B omHOM acrmekTe MoJieKyna MOJMUMIENTHAA C ABOHHON ad)(pUHHOCTHIO B COOTBETCTBHH C H300pETCHHEM
CBSI3BIBACTCS C MIIM CIIOCOOHA OBITH CTICITU(IYECKH paclo3HaHa/cnoco0Ha CBA3BIBATHCSA C OJHUM WIIA HECKOJb-
KAMH BUPYCHBIMHU TIETITUAAMHU C oO1ier amuHoi oT 8 10 100 aMuHOKHUCIOT, OT 8 1 30 aMHHOKHCTIOT, OT 8 110 16
AMUHOKHCIIOT, MPEANOYTUTENBHO OT 8 u 14 amuHOKHUCIOT, a uMeHHo &, 9, 10, 11, 12, 13, 14 amuHOKHUCHOT, B
cilydae YJUTMHCHHBIX TICTITUIOB, CBSI3BIBAIOIIMXCS ¢ MoJiekynamu Il kimacca, amuHa MokeT ObITh Takke 15, 16,
17,18, 19, 20, 21 wmu 22 aMAHOKHCIOT. B elie B 0HOM acrieKTe MOJIEKYJa MOTUIENTHAA ¢ IBOMHOMN adduHHO-
CTBIO B COOTBETCTBUM C HM300pPETCHHEM CBS3BIBACTCS C WM CIIOCOOHA OBITH CICIU(PUYSCKH pPACIO3HA-
HA/CIIOCOOHA CBSI3BIBATHCSI C OJHUM WIIM HECKOJHKUMH BHPYCHBIMH TCNITUAAMU ¢ OOIIel IiuHOW oT 8 mo 12
aMHHOKHCJIOT, OT 8 10 10 amuHOKuUCIIOT, OT 9 10 15 amMmuHOKHCIIOT, oT 9 10 14 aMmuHOKHUCHIOT, OT 9 10 13 amuHO-
KHCJIOT, OT 9 10 12 amuHOKMCIOT, OT 9 10 11 amuuHokuciot; or 10 mo 15 amuHOKuUCTOT, OT 10 10 14 amMUHOKMC-
70T, oT 10 1o 13 amuHOKHKCIOT Wik OT 10 10 12 aMUHOKHUCIIOT.
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Jlpyrue noaxoAsIiye 3MUTOINBI MOTYT OBITh MACHTH(UIIMPOBAHBI U3 0a3 NaHHBIX, TAKUX KaK, HalpuMmep,
Ba3bl JaHHBIX UMMYHHBIX TIHTOTIOB (JIOCTYII IO axpecy: www.iedb.org).

BupycHsle menTuasl, Ha KOTOpHIE HODKHA OBITh HaleleHa KOHCTPYKIHUS 10 M300pETEeHHI0, MOTYT OBITH
MOJY9YEHBI TpH JI000# BHPYCHOW HMH(MEKINH, KOTOpas BEIET K NPE3CHTAlMM TaKWX IENTHIOB MOJEKYIaMu
MHC, nanpumep, BUY, BI'C, BI'B, repnec, BITY, Bupyca Dmmreitna-bapp u Tomy nomo0OHbIe.

[Tonsatue "ummynHas(bie) d3pdekropHas(bie) KiIeTKa(u) deaoBeKa" OTHOCUTCS K KIETKE B KOHTEKCTE TIPH-
POIHOTO Pa3HOOOpa3ns KIETOK MMMYHHON CHCTEMBI YEJIOBEKa, KOTOPast B AKTUBUPOBAHHOM COCTOSIHUH CIIOCO0-
Ha 00yCJIaBIUBATh M3MECHEHHUE B KH3HECIIOCOOHOCTH KIETKH-MUIIEeHH. [loHATHE "KM3HECTIOCOOHOCTh KIICTKH-
MHIICHN" MOXET OTHOCHUTBCS B paMKax M300pETeHHsI K CIIOCOOHOCTH KJIETKHU-MHUIIEHN K BBDKHBAHMIO, IIPOJIH-
(epanmu W/niIM B3aUMOAEHCTBHUIO C JIPYTUMHU KJEeTKaMH. Takoe B3aMMOJIEHCTBHE MOXKET OBITH JIMOO NPSMBIM,
HarpuMmep, Koria KieTKa-MHUIIeHb KOHTAKTUPYET C APYTroi KJIETKOH, TMO0 HEeNpSIMBIM, HAallpUMeEp, KOTJa KJIeTKa-
MHIICHb CEKPETHPYET BEIECTBA, KOTOPHIC OKa3bIBAIOT BIMSHHE Ha (PYHKIMOHUPOBAHHE APYrOH OTAAICHHOH
Ki1eTKH. KieTka-MHUIIeHb 110 OTHOIICHHIO K YEJIOBEKY MOXKET OBITh JIM0O NPUPOIHOIL, MO0 dyx)epoaHoi. B ciy-
Yyae e€ClIM KJIETKa SIBJISIETCS] MPUPOIHOM 10 OTHOLIEHHUIO K YEJIOBEKY, MPEANOYTHTEIBHO, YTOOB! KJIETKa-MHUIICHb
MOJBEPIyIach TPaHC(POPMALNH, CTAaB 3JIOKAUYECTBECHHON KieTKoi. IIpupomHas KieTKa JOMOIHHUTENFHO MOXKET
OBITH MATOJIOTHICCKU MOIU(HUIIMPOBAHHON TIPHUPOTHON KIETKOH, HANPUMEp, IPUPOIHON KIETKOHW, HHPUIIUPO-
BaHHOH OpTraHM3MOM, TAaKHUM KaK BHpYC, TUIa3MOIWH mwin OakTepus. B ciaydae ecnm KiieTka SBISECTCSA TyKEpOJ-
HOM TI0 OTHOIIEHHIO K YEJIOBEKY, MPEAMOYTHTEIBHO, YTOOBI KIIeTKa-MHIICHD SBISUIACh MHBA3UBHBIM IaTOTEHOM,
HaIpuMep, HHBa3UBHOW OaKTEpHEH MITH IIa3MOIHEM.

[IpenmodTuTenpbHON SABISETCS MOJEKYJa TOJUIENTHIA C JBOWHOW CIeNU(UIHOCTHI0O B COOTBETCTBHUU C
M300peTeHNeM, I'/ie YKa3aHHbIE IIepBast U BTOpasl MOJUIEITHAHAS [EIH IOTIOJIHUTENFHO BKIIOYAIOT 110 MEHBILEH
Mepe OJUH INapHUPHBIA 1oMeH w/uinu Fc-gomeH nim ero gparment. B anturenax "mapHup" wiM "mapHUpHas
obyacTe" My "OIAPHUPHBIN TOMEH" OTHOCHTCS K THOKOMY Y4YacTKy TSDKEJIOH LIENH, PacliojoKEHHOMY MEXITy
CH1-nmomenom u CH2-nomenom. OH UMeeT UIMHY NMPUOJIM3UTENIFHO B 25 aMMHOKUCIIOT M MOApa3/iesieTcss Ha
"BEPXHIOIO MApHUPHYIO 00JacTh", "CPEeAHIO MIapHUPHYI0 00JIacTh" WM "OCHOBHYIO HMIAPHUPHYIO 00JacTh" U
"HIKHIOIO TIapHUpHYIO obnacts. "llapHupHEBIH cyOMOMEeH" OTHOCHTCS K BEpXHEH IMIApHUPHON 00JIaCTH, Cpell-
Hell (WIM OCHOBHOW) MApHUPHOW OOJIACTH WJIM HW)KHEH IIapHUPHOW 00JacTH. AMHHOKHCIOTHBIE TOCIIEI0Ba-
TeapbHOCTH mapHupoB Modiekyn [gG1, 1gG2, 1gG3 u [gG4 aBnstores (ykazana aymepanus EC)

19G1: E216PKSCDKTHTCPPCPAPELLG (SEQ ID No. 1)

IgG2: E216RKCCVECPPCPAPPVAGP (SEQ ID No. 2)

IgG3: ELKTPLGDTTHTCPRCPEPKSCDTPPPCPRCPE21sPKSCDTPPPCPRCPAPEL
LG (SEQ ID No. 3)

IgG4: E216SKYGPPCPSCPAPEFLG (SEQ ID No. 4)

OcHoOBHas IapHUPHAsE 00JIaCTh OOBIYHO COJEPIKUT MO MEHBLIEH Mepe OJIMH UCTCHHOBBIH MOCTHK, COE/IU-
HSIOIIMN JBE TsKenble nend. Kpome Toro, B LEeNsSX CHUXKEHUS HEXelaTeIbHON aHTUTENI03aBUCHUMOM KIETOUHO-
orocpeoBaHHON IUTOTOKCHYHOCTH (A3KL]) B HIDKHIOIO IIAPHUPHYIO 007aCTh MOTYT OBITH BBE/ICHBI MYyTallHH.

[MpeanoyTnTenbHON SABISETCS MOJICKYJIa HOJNUIENTHAA C JBOWHON CHEIM(HUYHOCTHIO B COOTBETCTBUH C
HACTOSIIINM HM300peTeHneM, BKIIOYAIONIas 10 MEHBIIEH Mepe OAWH TOMEH KpUCTAJUIM3yIomerocs (parmenra
(Fc) IgG, T.e. obmacth kpuctaimmsyomierocs pparmenrta (Fc-o6macTh), XBocToBass 00JIacTh aHTHTENA, KOTOpas
B3anMmoJieiicTByer ¢ Fe-perienTopamMu M HEKOTOPHIME OEJIKaMH CHCTEMBI KOMIUIeMeHTa. Fc-o0mactu comepkar
JIBa WJIM TPU KOHCTAHTHBIX jJoMeHa Tspkenoi nenu (CH-momens! 2, 3, 1 4) B KaKIOW MONMITIETITUAHON IICTIH.
Fc-o6mactu monekyn IgG Takke BMEIIalOT BEICOKO KOHCEPBATHBHBIN CalT N-TIIMKO3WIUPOBaHUS. | TMKO3WIH-
poBanue Fc-pparmenTa HeoOxomumo i onocpenoBanHoil Fc-penentopom aktuBHocTH. Dopmartel OucTenn-
(bugeckux aHTHTEN Majoro pasmepa, Takue kak BITE® u DART (~50 x/la) MOTYT IpHBOIUTH K OBICTPOMY BBI-
BEJCHUIO W KOPOTKOMY BPEMEHH IMONYXKHU3HH. [103TOMYy A MOTydeHUs yIydmIeHHBIX (apMaKOKHHETHYECKIX
CBOWCTB MOJICKYJIa IoJunentuaa scTv-KIeTOYHOTO penenTopa ¢ JBOHHON creruduyHocThio (Hampumep, CD3)
MoxeT ObITh ciuta ¢ Fc-nomenom (IgG1 yenoseka), 4To yBenn4MBaeT MOJEKYISIpHYIO Maccy. Kak Obuto moka-
3aHO, HECKOJIbKO MYTallMi, PacrloiOXKeHHBIX Ha MOBEPXHOCTU pazfena mexay aomeHamu CH2 u CH3, takux
kak T250Q/M428L u M252Y/S254T/T256E+H433K/N434F, nopeimaror apduHHOCTS CBA3BIBaHUS C HEOHA-
tansHbIM Fc-peneniropom (FcRn) u Bpemst monyskusan 1gG1 in vivo. Tem caMbIM BpeMst ITOJYKU3HU B CHIBOPOT-
ke Fc-comeprkaieii MOJIeKyIIbI MOXKET OBITh TOTIOTHUTEIHFHO YBEIIHMYCHO.

B Monekynax moaUnenTua0B ¢ ABOWHOHN crieluUIHOCTHIO TI0 H300pETEHNIO YKa3aHHbIH Fc-nomMeH MoxkeT
BKitouath CH2-10MeH, BKITIOYAIONUI TT0 MEHBIIICH Mepe OJHY MYTAIHIO, TIOJAABIISIIONIYI0 3(QdeKkTopHyI0 HYHK-
0. [IpeanoyTuTensHo, €Clii 3TH MyTalluu BBOIAT B mocyenoarenbHocTh ELLGGP (SEQ ID NO: 50) moue-
kynbl [gG1 genoBeka (octatku 233-238) WM COOTBETCTBYIOIINE OCTATKU IPYTUX U30THIIOB), KOTOPHIE, KaK U3-
BECTHO, CBS3aHBI ¢ 3(pekTopHbIMU QYHKIUAME. B npuHIHIIE, OMHY WIM HECKOJIBKO MYTAaIlUi, COOTBETCTBYIO-
KX OocTaTKaM, noiaydeHHbM u3 1gG2 n/mm 1gG4, BBosT B dparment IgG1 Fe. [IpeanoururensHBIME SBIISIOT-
cs: E233P, 1234V, L235A u orcyrcTBue octatka wiu G B nonoxxeHuu 236. [pyroit myranueit ssusercs P331S.
B marente Ne EP1075496 packpblTo peKOMOMHAHTHOE aHTHTEINO, BKIIIOYAIOIIEe XMMEPHBIA JOMEH, KOTOPBII
noxydeH u3 AByX min 6onee CH2-10MeHOB TSDKENION LETM MOJIEKYIJIBI IMMYHOTJIOOYJIMHA YelloBeKa, Tie MoJie-
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KyJIBl IMMYHOTJIOOyMHa denoBeka BeiOpanbl u3 1gG1, 1gG2 u 1gG4, u rne xumMepHsblit nomeH siBisiercss CH2-
JIOMEHOM TSDKEJIOW [ MOJECKYJIBl MMMYHOTJIOOYJIMHA YEIOBEKa, UMCIONIUM CICAYIOIINE OJIOKU aMHHOKHUCIIOT
B YKa3aHHBIX ToJoxkeHusx: 233P, 234V, 235A u otcyrcTBue octatka wim G B monoskennu 236 u 327G, 330S u
331S B cooTBeTcTBUH ¢ cucTeMoit Hymeparuu EU, u ero mocienoBaTeIsHOCTh IO MEHbIIeH Mepe Ha 98% naeH-
traHa nocnenoBareabHocTH CH2 (ocTatku 231-340) monekyn IgG1, I1gG2 nnmm [gG4 yenmoBeka, NMEIONUX yKa-
3aHHBIC MOJU(PHUKAINN AMUHOKHCIIOT.
[Ipumepamu mpeamoOYTHTENHHBIX YaCTHIHBIX MocienoBarenbHocTelt CH2 mis nenons30BaHus MOTYT OBITH

(TIOTTHOCTHIO MJTM YAaCTUYHO) CIIETYIONTHE:

231- APPVA-GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE

VHNAKTKPREEQYQSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPASIEK-

334 (SEQ ID No. 5);

n
231- APPVA-GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE

VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPASIEK-
334 (SEQ ID No. 6),

IJie N3MEHEHUs MOAYEPKHYTHI, YTO B MojokeHHn 297 Haxomurcst N (TIIMKO3MIMPOBAaHHBINA BapHaHT) WIIH
0CTaTOK, BBIOpaHHBIN 13 TpyHIsl ¢ A, G 1 Q (ZETTMKO3WINPOBAHHBII BapHUaHT).

B Monexynax monmMnenTHaoB ¢ IBOWHOHN crieliM(UIHOCTHIO MO N300pETEHHIO YKa3aHHbIH Fc-noMeH Moxer
Bkitouath CH3-m0MeH, BKITIOYAIOMIMA TI0 MEHBIIICH Mepe OJTHYy MYTallHlo, CTIOCOOCTBYIONTYI0 00pa30BaHUIO Te-
TepoaArMepoB. B mensx MakCHMaTbHOTO YBEIHYCHHS BBIXOIAa HMHTEpECYyIoIero rerepoiamMepHoro Fe-6enka c
JBOHHOH CHEIU(PUIHOCTHIO U YIPOIICHUS OUYUCTKH, B FC-IOMEH MOTYT OBITH BCTPOEHBI MYyTAaIlU{ THMA "BBICTYII-
BO-BIaJMHY". 3a cYET BO3JCHCTBUS TaKOW KOHCTPYKIIMU C JOOABJICHHEM BBICTYMAIOIINX MAaCCUBHBIX THAPO(HOO-
HBIX 0CTaTKOB ("BHICTYI") B OJIHY II€TIh M CO3JIaHUEM KOMITJIEMEHTApHBIX THAPOPOOHBIX KapMaHoB ('BraanH") Ha
Ipyroii menu Fc-moMeHs! 00pa3yioT reTepoIuMephl BMECTO OOBIYHBIX JIJISI HUX TOMOAMMEPOB. Bapuant "BricTyma"
MOXeT OBITh MOJYYCH 33 CYCT 3aMEHBI MaJOil aMHHOKHCIIOTHI Ha OoJiee KPYIHYIO Il BBEJCHUS BO "BIaauHy" B
MPOTHBOIIONOKHOM JIOMEHE, CO3JIaHHYIO 33 CUEeT 3aMEHbI KPYIHOIO ocTaTrka Ha Oonee mansiid (Ridgway, J.B.B.,
Presta, L.G., Carter, P., "Knobs-into-holes" engineering of antibody CH3 domains for heavy chain heterodimeri-
zation, Protein Eng., 1996, 9, 617-621; WO 2002/002781).

[peAmoYTHTETHHOM SIBISICTCS MOJIEKYJIa TOJUICITHIA C TBOWHON CHEIU(QUIHOCTHIO B COOTBETCTBUH C H30-
OpeTeHueM, B KOTOPOH yKa3aHHas MyTallis THIIA "BBICTYII-BO-BIaanHy" BeIOpaHa u3 T366W B kadecTBe BBICTYIIA
1 T366'S, L368'A u Y407'V B kadectBe Brianuusl B CH3-nomene (cm., Harmpumep, 3asBky WO 98/50431). Jlannbrit
Ha0Op MyTaIuii MOXKET OBITh JOIIOJIHUTENBHO paciyper BriroueHneM MyTanmii K409A n F405'K, kak ato omm-
caHo B pabore Wei u coaBt. (Structural basis of a novel heterodimeric Fc for bispecific antibody production,
Oncotarget., 2017). Ipyrum BoIcTyIIoM MokeT ObITh T366Y, a BmaguHoi - Y407'T.

Monexympl TONMHAMIENTHAOB C ABOMHOHN CIIeIM(PHIHOCTHIO IO M300PETEHNIO JOMOIHUTEIEHO MOTYT BKIIIO-
YaTh UCKYCCTBEHHO BBCACHHBIC ITUCTCHHOBBIC MOCTHKU MEXIY MO MEHBIICH Mepe OIHUM OCTAaTKOM IMCTCUHA
Ha TICPBOY MOJUICTITUAHON IEMX ¥ TI0 MCHBIICH Mepe OJHUM OCTATKOM ITUCTEHHA HA BTOPOW MOIHITCHTHIHON
[EeNH B LENAX YIYYIICHHUS CTaOMILHOCTH MOJICKYJ, B ONTHUMAIbHOM CIydac HE OKa3bIBAIOIIME HETATUBHOTO
BJIMSIHUSL HAa XapaKTEPUCTHKHU CBSI3bIBAHUS OWBAJICHTHON MOJEKYJBI, W/WIH yIy4IICHUS TeTepOTUMEPHU3AIIHH.
Juis nononHuTensHOU cTadmipHOCTH B CH3-m0MeH 00enx Iieneid, BRICTYIA W BIAJAWHBI, C TOMOIIIO JT00aBie-
HUS OTUHOYHOTO IIUCTCHHA MOXET OBITh BBEIICHA AUCYIb(MUIHAS CBA3b. [IpeNNOYTHTENEHON SBIISICTCS MOJICKY-
J1a TIOJUTENTHIA C ABOWHOM Ccrieln(UIHOCTHIO B COOTBETCTBUM ¢ M300peTeHneM, B KoTopoit Fc-goMen conep-
skut CH3-moMeH, BKITIOYAIONIW 10 MEHbIIEH Mepe OJWH JOMOJHHUTENBHBIH OCTAaTOK IHMCTEWHA, HAIPUMED
S354C w/mmm Y349C.

[IpenmodTuTenpbHON SABISETCS MOJEKYJa TMOJUIENTHAA C JBOWHOW CIeNU(UIHOCTHI0O B COOTBETCTBHUU C
n300peTeHneM, B KOTOpPOH ykazanHas Moiekyia CD BwiOpana u3 rpymmsl CD-Momnekys, cBS3aHHBIX ¢ IMMYH-
HBIM oTBeTOM, CD3, Takux Kak Lenu

CD3y, CD3d, n CD3e, CD4, CD7, CD8, CD10,

CD11b, CD11¢, CD14, CD16, CD18, CD22, CD25, CD28, CD32a, CD32b, CD33,
CD41, CD41b, CD42a, CD42b, CD44, CD45RA, CD49, CD55, CD56, CD61,
CD64, CD68, CD94, CD90, CD117, CD123, CD125, CD134, CD137, CD152,
CD163, CD193, CD203c, CD235a, CD278, CD279, CD287, Nkp46, NKG2D,
GITR, FceRI, TKP-anbda/-6eta, TKP-ramma/-gensta n HLA-DR.

B 3aBucuMocTi OT KOMOWHAIIMK ABYX aHTUTEH-CBS3BIBAIOIINX SIWHHII MOJICKYJIBI ITOJMUIENTHAA C IBOH-
HOU ceM()UIHOCTHI0 B COOTBETCTBHH C M300pPETEHHEM MOTYT OBITH JOCTHTHYTHI ONPEACICHHBIC TPEUMYIIECT-
Ba, OTHOCSIIHECS K (DYHKIIIMH MOJIEKYJIBI, B YACTHOCTH IOBBIIICHUE AKTHBHOCTH.

[peAmoYTHTETHHOM SABISIETCS TUITMYHAS MOJICKYJ1a MOJIHIICTITUIA C TBOWHOM CHICIIM(UIHOCTEIO B COOTBETCT-
BUHM C N300peTeHnEM, B KOTOPOH 00JIacT! B MEPBO MOJMIENTHIHON 1enH rocnenosarensHoctd ¢ SEQ ID NO: 28
it VD1, SEQ ID NO: 29 nns VR1, SEQ ID NO: 30 mis LINK1; u o6macTa BO BTOPO# HONUMIEITATHOMN ISTTH
BKItouatoT nocienoBatenbHocTh ¢ SEQ ID NO: 31 nns VD2, SEQ ID NO: 32 gns VR2 u SEQ ID NO: 30 gns
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LINK2.

Kpome Toro, mpenmoyYTHTENEHONW SBIISACTCS THUIMIHAS MOJICKYJA MOJUICNTHAA C JABOMHON crenupuIHo-
CTBIO B COOTBETCTBUU C M300peTeHHEM, B KOTOpOH Fc-00yacTs B TIepBOH MOJUIIENITHIHON HEMH COIEPKUT TI0-
cienoBaTelbHOCTh ¢ SEQ ID NO: 26 (Fcl), u Fc-06:macth Bo BTOpO# MOJUIETITHIHON ST CONEPIKUT MOCIIE0-
BarenbHOCTE ¢ SEQ ID NO: 27 (Fc2).

Kpome Toro, mpenmouTUTENbHOHN SBIISETCS MOJIEKYJIa TIOTUICITH/IA C JBOWHOHN CIEIU(PUIHOCTHIO B COOT-
BETCTBHH C N300peTeHHEeM, BKIIOUAIOIAs NEPBYIO MOJUIETITHAHYIO [IeIh, BKIIOYAIONIYIO MOCIEI0BATENEHOCTh
¢ SEQ ID NO: 16 (1-s menb MOJIEKYJIBI IETUKOM) U BTOPYIO TOTUTIENITHIHYIO eI, BKIIIOYAIOITYIO TTOCIea0Ba-
tenbHOCTh ¢ SEQ ID NO: 17 (2-5 nens Monekyinsl neaukoM). Kpome Toro, npeAnouTUTENbHOH SBISETCS MOJIe-
KyJIa TOJIUTIETITHIA C JABOMHON CrelpUIHOCTRIO B COOTBETCTBUH C M300PETCHHUEM, BKIIFOUYAIOIIAS TIEPBYIO MO-
JMIIETITUIHYIO 1IeNb, BKIIOYaomyro nocienosaresnbHocTh ¢ SEQ ID NO: 51, 53, 55 i 57 (1-51 nenb nosHO#H
MOJIEKYJIBI) U BTOPYIO MOJUIENTUAHYIO IeNb, BKIIOYaoLlylo nociaenoBarenbHocTs ¢ SEQ ID NO: 52, 54, 56
i 58 (2-51 1eTb TOJTHOM MOJICKYIIBI).

Kpome Toro, emie Oonee mpeAOYTUTEIHLHOMN SBISCTCS TUITMYHAS MOJICKYJa TOJIHIICOTHIA C IBOWHOMN CIie-
MU(PUIHOCTBIO B COOTBETCTBHH C M300peTEHUEM, T/ie YKa3aHHBIA MepBbIi ydacTok cBs3bBanus (VD1)(VD2),
KOTOPBIA CBS3BIBAETCS C ATIUTOIIOM aHTUTEHA TIOBEPXHOCTH UMMYHHBIX KIIETOK denoBeka (Hampumep, CD3) ry-
MaHU3WPOBAH;, W/WIN YKa3aHHBIH BTOpo# ydacTok cBs3biBaHUs (VR1)(VR2), KOTOpHIA CBA3BIBAETCS C yKa3aH-
HIM MHC-accormmupoBaHHBIM BUPYCHBIM MIENTHIHBIM SITUTONIOM MMeeT apPpUHHYIO 3pesoCTs.

I'ymarn3upoBaHHBIE aHTHUTENA SBIAIOTCSA aHTUTENIAMH (WM X YacTSAMHU) BUIOB, HE SBISIOMINXCS YeJIOBe-
KOM, OCTIKOBBIE MTOCIIEIOBATEIHFHOCTH KOTOPEIX OBUTH MOANGHUIIMPOBAHBI, YTOOB! YBEIHYUTHh UX CXOJCTBO C Ba-
pUAHTaMU aHTHTEIN, BhIpA0AaTHIBAEMBIMH €CTCCTBEHHBIM ITyTeM y denoBeka. [Iporece "rymanmzanuu" OOBIYHO
MPUMEHSIETCS K MOHOKJIOHAJILHBIM aHTUTENaM, pa3pabOTaHHBIM JUIS BBEICHUS YEIOBEKY (HAIpUMEp, aHTHUTEIIA,
pa3paboTaHHBIC B Ka4eCTBE MPOTHBOPAKOBBIX JCKAPCTBCHHBIX MpemnaparoB). [loaxoasmme crioco0bl TyMaHu3a-
UM W3BECTHBI U3 JIUTEPATYpPHI, U UX 0030p JaH, Hanpumep, B padborax Olimpieri, Pier Paolo, Paolo Marcatili,
and Anna Tramontane "Tabhu: Tools for Antibody Humanization", Bioinformatics, 31.3(2015):434-435. PMC;
Safdari Y., Farajnia S., Asgharzadeh M., Khalili M., Antibody humanization methods - a review and update,
Biotechnol. Genet. Eng. Rev., 2013, 29:175-86; Ahmadzadeh V., Farajnia S., Feizi M.A., Nejad R.A., Antibody
humanization methods for development of therapeutic applications, Monoclon. Antib. Immunodiagn. Immuno-
ther., 2014 Apr, 33(2):67-73.

B ocHoBHOM adduuHas 3penocts in vitro TKP u anTHTEeN MOXeT ObITh TIOJydeHa B COOTBETCTBHH C METO-
JTUKaMH, OTIICBIBAEMBIMH B JINTEPATYPE, B YACTHOCTH, TIPH UCIIOIB30BaHIH ITOBEPXHOCTHOTO JHUCIIICS] HA OCHOBE
JposoKel nim ¢aros (Ha ocHOBe, Harpumep, pabotsl Holler P.D. u coast., In vitro evolution of a T cell receptor
with high affinity for peptide/MHC, Proc. Natl. Acad. Sci., USA, 2000 May 9, 97(10):5387-92; Boder E.T. n
coanrt., Directed evolution of antibody fragments with monovalent femtomolar antigen-binding affinity, Proc.
Natl. Acad. Sci., USA, 2000 Sep 26, 97(20):10701-5; u, B xadecTBe Ooyiee HOBOTO mpumMepa, Zhao Q. u coasT.,
Affinity maturation of T-cell receptor-like antibodies for Wilms tumor 1 peptide greatly enhances therapeutic
potential, Leukemia, 2015, 29(11):2238-2247).

Caiitel cBsizpiBanns (VD1)(VD2) u (VRI1)(VR2) no HacTosmeMy H300peTeHUIO MPEATIOYTHTEIHHO CTICIIH-
(udeckn CBA3BIBAIOTCSA C TOBEPXHOCTHBIM AHTUTEHOM WMMYHHBIX KJIETOK YEJIOBEKa M KOMIUIEKCOM BHPYCHBIN
nentua-monekyna HLA coorBercTBeHHo. [ToHsTHE "cniemuduueckoe CBA3bIBaHWE", UCIOJIB3YEMOE B CBSI3U C
TTOHSATHEM "CalTHI CBA3BIBAHUA" COTJIACHO HACTOSIIIEMY OMUCAHHUIO, M €0 TPaMMATHICCKUE BapPUAHTHI HCITOJTb-
3yloTCs Uil 0003HaueHust caiita ¢ adhduaHOCTRIO CBs3bIBaHUA (Kp) M1 xomruiekca menTua-mosiekyna HLA
W/unu sruTona anturena co 3HadeHneM 100 MxM wmm Hmke. Caiitel cBsizpiBanus (VD1)(VD2) u (VR1)(VR2)
MO HACTOSAIIEMY U300PETCHHIO CBSI3BIBAIOTCS C AmHTONOM aHTtuTena CD WM KOMIUIEKCOM MENTHIA U MOJICKYJIIBI
HLA, cootBercTBeHHO, ¢ apduHHOCTHIO cBs3biBaHUs (Kp) okono 100 MM i Hinke, okoio 50 MkM wiu Hu-
ke, oKosto 25 MKM min Huwke win okono 10 MxM unu Hibke. bosiee mpenouTUTENbHBIME SIBJISIOTCSI BBICOKO-
adGuHHBIC CalTHI CBSA3bIBaHUSA C apPUHHOCTHIO CBSI3BIBAHUS, COCTABIIONICH OKONIO 1 MKM WM HHXE, OKOJIO
100 HM wmnm HUxe, okoJio S0 HM niau HUXe, okoJio 25 HM minu Huxe, okoijio 10 HM ninu Huxe, okoJio S HM wiu
HIDKE, 0K0J10 2 HM mim Huke, okoao 1 HM wmmm Hmke, okoao 500 oM win Hmke, okoyio 200 MM uiIu HIKeE,
oxoJio 100 mM wu Hike. HeorpaHuunBaromye mpuMepsl THANa30HOB MPEAIOYTHTEIEHON aQ(pUHHOCTH CBSA3BI-
BaHUS ISl CAaliTOB CBSI3BIBAHUS IO HACTOSIIEMY M300PETEHUIO BKIIOYAIOT 3HAYCHHUS OT okoio 10 mM 1o oxoio
100 M, ot 100 oM mo okoisio 1 HM, ot 1 HM 10 okono 10 HM; ot okoso 10 HM mo oxojso 20 HM; oT OKOJIO
20 M o oxomo 30 HM; ot oxosio 30 HM 10 okojo 40 HM; ot okojo 40 HM 1o oxosio 50 HM; ot okoisio 50 EM
1o okojio 60 HM; ot oxosio 60 HM 10 okxoso 70 HM; ot okoso 70 HM 10 okoa0 80 HM; ot okoso 80 HM 10
oxono 90 HM; u ot okosto 90 HM 1o okoso 100 HM, Hanpumep, Kak OBLIO U3MEPEHO C NMOMOIIBIO MeToa O1o-
CJIOIHOI HMHTEphEPOMETPHH, KaK 3TO OIKICAHO B IpuMepe 6.

B oaHOM acriekte B H300pETCHHUU PACKPHIT MOJIHUIICIITHI, TOCIECIOBATEIEHOCTS KOTOPOTO IO MEHBINCH Me-
pe Ha 50%, no MmeHbIIel Mepe Ha 60%, o MenblIel Mepe Ha 70%, o meHblIeil Mepe Ha 80%, Mo MeHbIIEH
Mepe Ha 90%, mo MeHsbIIel Mepe Ha 95%, o MeHblIel Mepe Ha 96%, o MeHbIlIel Mepe Ha 97%, 10 MeHbLIeH
Mepe Ha 98%, mo meHbIel Mepe Ha 99% UAeHTHYHA aMUHOKHUCIOTHOM MOCIeA0BaTeIbHOCTH, OMMUCAHHON B Ha-
CTOSIIIIEM JOKYMEHTE, HallpUMEP aMHHOKHCIOTHBIM mocienoBaTensHocTssM ¢ SEQ ID NO: 1 no 58. B mpyrom
acTeKTe B M300pPETEHUH PACKPHIT MEPBBIM MM BTOPOH MOIUIENTHA, MOCIEI0BATENEHOCTE KOTOPOTO IO MEHb-
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mei Mepe Ha 50%, mo mensiiell Mepe Ha 60%, o meHbieit Mepe Ha 70%, mo MeHsieill Mepe Ha 80%, Mo
MeHbLIel Mepe Ha 90%, o MeHsiIeil Mmepe Ha 95%, o MeHbIIel Mepe Ha 96%, o MeHbILel Mepe Ha 97%, no
MeHbIIeH Mepe Ha 98%, mo MeHbmel Mepe Ha 99% mMIeHTHYHa aMHHOKHCIOTHOH ITOCIIEIOBAaTEIFHOCTH, OIIH-
CaHHOH B HACTOAIIEM JOKyMEHTE. B emie oqHOM Apyrom acmekTe B H300pEeTeHIH PACKPBITAa MOJICKYJIa ITOJIUIIETI-
THJA C IBOWHOHN CHEU(PUIHOCTHIO, TIOCIIEI0BATEIHFHOCTL KOTOPOH 10 MeHbIIei Mepe Ha 50%, o MeHbIIIeH Me-
pe Ha 60%, mo Mensieit mepe Ha 70%, mo mensmelt Mmepe Ha 80%, mo MeHbIIel Mepe Ha 90%, MO MeHbIICH
Mepe Ha 95%, mo MeHbIIel Mepe Ha 96%, mo MeHbIIel Mepe Ha 97%, mo MeHbIIel Mepe Ha 98%, 1Mo MeHbIIeH
Mepe Ha 99% MaeHTHYHA OJHON WM HECKOJBKAM aMHHOKHCIOTHBIM ITOCTIEIOBATEIBHOCTAM, ONIMCAHHBIM B Ha-
CTOSIIEM JOKYMEHTE. B H300peTeHUN JOMOTHUTENEHO PACKPHITHI ACTIEKTHI, B KOTOPBIX MPOICHTHAS JOJIS UJCH-
TUYHOCTH, COCTABIIAIOIIAs IO MeHbIel Mepe 50%, no menbieit Mepe 60%, mo Menwiieit mepe 70%, MO0 MEHb-
meit mepe 80%, no menbuieit Mmepe 90%, mo MenblIet Mmepe 95%, no mMeHbiel Mepe 96%, Mo MeHbLIEH Mepe
97%., o menbIei Mepe 98% nim 1o MeHbIel Mepe 99%, npuMeHnMa K JIFOOBIM MOCIIEI0BATENLHOCTSM CTPYK-
TYpHBIX OOJlacTei, onucaHHbIX Ha ¢wur. 1, Hanpumep, VD1, VR1, Linkl, VR2, VD2, Link2 wunu mapHUpHOM
00J1acTH, U COOTBETCTBYET ONMCAHWIO WM SBJISCTCS YaCTHIO MOCJICIOBATEIBHOCTEH, MPEUIOKEHHBIX B HACTOS-
IIIeM OITMCAHWH.

B oxgHOM acriexTe mONMNEenTUABI MM MOJEKYIIbI IIOJHUIIEITHIOB C JBOWHON CHENN(UIHOCTHIO, OTIMCAaHHEIC
B HACTOAIIEM KOHTEKCTE, MOTYT OBITH H3MEHEHBI pa3IMYHBIMHU CIIOCOOaMH, BKITIOYAsl 3aMEHBI, IENCLUH, ycede-
HUS ¥ BCTaBKH OJTHOW HMJIM HECKOJIBKHUX aMHHOKHCIOT. B Ipyrom acmekTe MOJMHMIIENTHIB! FITH MOJICKYIIBI TIOJIH-
TIENITHIOB C JIBOWHOM CHEIU(PUIHOCTHIO, OTIMCAHHBIE B HACTOSIIEM KOHTEKCTE, MOTYT BKIIto4aTh 1, 2, 3, 4, 5, 6,
7,8,9, 10, 15, 20, 25, 30, 35, 40, 45 nau 50 win 6oslee aMUHOKHCIOTHBIX 3aMeEH, JeJIEIMid MIH BCTaBOK. B erre
OJTHOM JPYTOM aCIEKTE TOJIUIECHTH Bl MIIA MOJICKYJIBI TIOJHUIICITHIOB C ABOMHON CIICIIU(UIHOCTHIO, OITUCAHHBIC
B HACTOSIIEM KOHTEKCTE, MOTYyT BKJto4ars 1-5, 1-10, 1-20, 2-5, 2-10, 5-20, 5-50 wnu 10-100 aMMHOKUCIOTHBIX
3aMeH, JieNelii Wi BcTaBok. B ogHom acnekre 1, 2, 3,4, 5,6, 7, 8,9, 10, 15, 20, 25, 30, 35, 40, 45 v 50 viu
0oyiee aMHHOKUCIIOTHBIX 3aMEH, JICJICIUI WM BCTABOK MPUMEHUMO K JIFOOOU M3 CTPYKTYpPHBIX 0OIacTeil, omm-
caHHbBIX Ha ¢ur. 1, Hanpumep, VD1, VR1, Linkl, VR2, VD2, Link2 wiu mapaupHbIM 00nactsaM. B nzobpere-
HUU JIOTIOTHATEIFHO PACKPBITHI acMeKThl, B KOTopsIx 1-5, 1-10, 1-20, 2-5, 2-10, 5-20, 5-50 umm 10-100 amuHO-
KHCJIOTHBIX 3aMEH, JAeJCIHH WM BCTABOK IPUMEHHMO K ITOCIIEIOBATEIBHOCTAM JIF000H U3 CTPYKTYPHBIX 00Jac-
Tel, onmrcanHbIX Ha Qur. 1, Hanpumep, VD1, VR1, Linkl, VR2, VD2, Link2 wnm mapHUpHO# 001acTH, U COOT-
BETCTBYET ONMCAHHUIO WX SIBIISETCS YaCTHIO MOCICA0BATENFHOCTEH, MPEATIOKEHHBIX B HACTOSIIEM TIOKYMEHTE.

B oanom acnekre 1, 2,3,4,5,6,7,8,9, 10, 15, 20, 25, 30, 35, 40, 45 wmu 50 wiu 00jiee aMUHOKHCIOT MO-
ryT ObITh H00aBneHs! B N-koHen mwin C-KOHEN MOJHIIENTH/IA FITH MOJICKYJBI ITOJUIENTHAA, OTMCAHHBIM B Ha-
CTOSIIEM JOKYMEHTE, HAllPUMEP, AMUHOKHCIIOTHEIC MTOCIIeIOBaTeIbHOCTH 1 - 58.

B omgHom acniekre VD1 moxer ObITh IO MeHbIIEH Mepe Ha 50%, mo MeHbInel Mepe Ha 55%, Mo MeHbBIICH
Mepe Ha 60%, mo MeHbIIel Mepe Ha 65%, o MeHblIel Mepe Ha 70%, o MeHbIIelH Mepe Ha 75%, 1O MEHbLIEH
Mepe Ha 80%, mo MeHbIel Mepe Ha 85%, mo MeHblIel Mepe Ha 90%, mo mMeHbIIel Mepe Ha 91%, Mo MeHbLIeH
Mepe Ha 92%, o MeHbIel Mepe Ha 93%, mo MeHblIel Mepe Ha 94%, o MeHbIIel Mepe Ha 95%, 10 MeHbLIEH
Mepe Ha 96%, no meHbliel Mepe Ha 97%, no MeHsbIel Mepe Ha 98%, mo MeHsbIell Mepe Ha 99% uaeHTHUEH
aMUHOKHUCIIOTHOU TocneaoBatenbHocTH ¢ SEQ ID NO: 28.

B ognom acnexkre VR1 MosxeT ObITh 0 MeHbIneH Mepe Ha 50%, mo MeHsInel Mepe Ha 55%, 1Mo MeHbIIeH
Mepe Ha 60%, mo MeHbIIel Mepe Ha 65%, mo MeHbIel Mepe Ha 70%, Mo MeHbIIel Mepe Ha 75%, 10 MEHbBIICH
Mmepe Ha 80%, mo meHsIIel Mepe Ha 85%, mo meHbIel Mepe Ha 90%, mo MeHbIel Mepe Ha 91%, Mo MeHbIIeH
Mepe Ha 92%, mo meHbmIel Mepe Ha 93%, mo MeHbIIel Mepe Ha 94%, Mo MeHbIIel Mepe Ha 95%, 10 MeHbIIeH
Mepe Ha 96%, no meHblield Mepe Ha 97%, no MeHbIel Mepe Ha 98%, mo MeHsbIell Mepe Ha 99% uneHTHUEH
aMHHOKHUCJIOTHOH nocnenoBarensHocTy ¢ SEQ ID NO: 29.

B omgrom acnexte LINK1 mmu LINK?2 moxet 0bITh 10 MeHbIIeH Mepe Ha 50%, o MeHbIel mepe Ha 55%,
no MeHbmIel Mepe Ha 60%, o MeHblIel Mepe Ha 65%, o MeHblIel Mepe Ha 70%, Mo MeHbIIel Mepe Ha 75%,
no MeHbmIel Mepe Ha 80%, mo MeHblIel Mepe Ha 85%, o MeHbIel Mepe Ha 90%, o MeHblIel Mepe Ha 91%,
1o MeHbIel Mepe Ha 92%, no meHblIel Mepe Ha 93%, o MeHblIel Mepe Ha 94%, o MeHbIel Mepe Ha 95%,
1o MeHbIIel Mepe Ha 96%, o mensmieit Mmepe Ha 97%, o MeHbIIei Mepe Ha 98%, Mo MeHbmIeH Mepe Ha 99%
WACHTHYEH aMHHOKHCIIOTHOM mocienoBaTtensHoct ¢ SEQ ID NO: 30.

B oxgnom acnexre VD2 moxer ObITh IO MeHbIIeH Mepe Ha 50%, mo MeHbInel Mepe Ha 55%, 1Mo MeHbIIeH
Mepe Ha 60%, o MeHbIIel Mepe Ha 65%, mo MeHbInel Mepe Ha 70%, Mo MeHbIIeH Mepe Ha 75%, 10 MEHbBIICH
Mmepe Ha 80%, mo MmeHbIIel Mepe Ha 85%, mo meHbIel Mepe Ha 90%, mo MeHbIel Mepe Ha 91%, Mo MeHbIIeH
Mepe Ha 92%, mo meHbIIel Mepe Ha 93%, mo MeHbIel Mepe Ha 94%, Mo MeHbIIel Mepe Ha 95%, 10 MeHbIIeH
Mepe Ha 96%, no meHbliel Mepe Ha 97%, no MeHbIel Mepe Ha 98%, mo MeHsbIell Mepe Ha 99% uaeHTHUEH
aMHHOKHUCJIOTHOH nocnenoBatensHocTu ¢ SEQ ID NO: 31.

B ogHom acniekre VR2 MosxeT OBITH 0 MeHbInel Mepe Ha 50%, mo MeHbInel Mepe Ha 55%, Mo MEHbBIICH
Mepe Ha 60%, mo MeHbIIel Mepe Ha 65%, o MeHblIel Mepe Ha 70%, o MeHbIIelH Mepe Ha 75%, 10 MEHbLIEH
Mepe Ha 80%, mo MeHbIel Mepe Ha 85%, mo MeHblIel Mepe Ha 90%, mo MeHbIIel Mepe Ha 91%, Mo MeHbLIeH
Mepe Ha 92%, o MmeHsbIel Mepe Ha 93%, mo MeHblIel Mepe Ha 94%, o MeHbIIel Mepe Ha 95%, 10 MeHbLIEH
Mepe Ha 96%, o MeHbIerd Mepe Ha 97%, mo MeHbIIel Mepe Ha 98%, mo MeHbIeil Mepe Ha 99% uaeHTHYEH
aMUHOKHUCIIOTHOU TocneaoBatenbHocTH ¢ SEQ ID NO: 32.
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B onHOM acmiexTe mapHUp MOXKET OBITH 10 MeHbIIeH Mepe Ha 50%, 1o MeHbIei Mepe Ha 55%, 0 MeHb-
meit Mepe Ha 60%, mo meHsiiell Mepe Ha 65%, o MeHbielt Mepe Ha 70%, Mo MeHblell Mepe Ha 75%, MO
MeHbIIe Mepe Ha 80%, o MeHbIIeH Mepe Ha 85%, o MeHbIeit Mepe Ha 90%, o MeHbIIel Mepe Ha 91%, mo
MeHbIIe Mepe Ha 92%, o MeHbei Mepe Ha 93%, o MeHbIeH Mepe Ha 94%, 1o MeHbIIel Mepe Ha 95%, mo
MeHbIIeH mepe Ha 96%, mo meHbmei mepe Ha 97%, mo MeHbmeld Mepe Ha 98%, mo MeHbpeld Mepe Ha 99%
WACHTHYEH aMUHOKHUCIOTHON mocienoBatenbHocTH ¢ SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3 wmu
SEQ ID NO: 4.

B ognom acniexre CH2 mosxeT ObITh 0 MeHbInei Mepe Ha 50%, mo MeHsInel Mepe Ha 55%, 1Mo MeHbIIeH
Mepe Ha 60%, mo MeHbIIel Mepe Ha 65%, o MeHbIIel Mepe Ha 70%, o MeHbIIel Mepe Ha 75%, 1O MEHbLIEH
Mepe Ha 80%, mo MeHbIIel Mepe Ha 85%, mo MeHblIel Mepe Ha 90%, mo MeHbIIel Mepe Ha 91%, Mo MeHbLIeH
Mepe Ha 92%, o MmeHbIIel Mepe Ha 93%, mo MeHbIIel Mepe Ha 94%, o MeHbIIel Mepe Ha 95%, 0 MeHbLIEH
Mepe Ha 96%, no meHbliel Mepe Ha 97%, no MeHbIel Mepe Ha 98%, mo MeHsbIell Mepe Ha 99% uaeHTHUEH
aMmuHokucioTHOM nocneaoBatenbHocTy ¢ SEQ ID NO: 5 wnu SEQ ID NO: 6.

B onnom acriexte Fe-ydacTok mMoxer ObITh 1O MeHbIIed Mepe Ha 50%, mo MeHplield Mepe Ha 55%, 1o
MeHbIIe Mepe Ha 60%, o MeHbIIeH Mepe Ha 65%, o MeHbIneit Mepe Ha 70%, 10 MeHbIIel Mepe Ha 75%, mo
MeHbIIe Mepe Ha 80%, o MeHbIIeH Mepe Ha 85%, o MeHbIeit Mepe Ha 90%, o MeHbIIelt Mepe Ha 91%, mo
MeHbIIe Mepe Ha 92%, o MeHbIei Mepe Ha 93%, o MeHbIel Mepe Ha 94%, o MeHbIIel Mepe Ha 95%, mo
MeHbIIe Mepe Ha 96%, mo meHbpme mepe Ha 97%, mo MeHbmed mMepe Ha 98%, mo MeHbpeld Mepe Ha 99%
WACHTHYEH aMHHOKHCIOTHOM mocienoaTtensHocT ¢ SEQ ID NO: 26 wim SEQ ID NO: 27.

B onHOM acniekTe B M300pETEHNU PACKPBIT HOIUIENTH], TOCIEI0BATEIbHOCTh KOTOPOTO 110 MEHBIIEH Me-
pe Ha 50%, no MmeHbIIel Mepe Ha 60%, Mo MenblIel Mepe Ha 70%, o meHblIeil Mepe Ha 80%, Mo MeHbIIEH
Mepe Ha 90%, mo MeHbIel Mepe Ha 95%, o MeHbIIel Mepe Ha 96%, o MeHblIel Mepe Ha 97%, 0 MeHbLIEH
Mepe Ha 98%, o MeHsLIeil Mepe Ha 99% uneHTHYHa aMUHOKUCIOTHOH nocnenoBaTensHocT ¢ SEQ ID NO: 43,
44, 45 wnn 46.

B oxHOM acmekTe MOJIMMIENTHIB WM MOJIEKYJIBI MOJMIIENITUIOB C JBOWHON CHENU(QHYHOCTBIO, PaCKpHI-
BacMbIE B JAHHOM OIHMCAaHWH, MOTYT ObITh MOJU(UIIMPOBAHbI ITyTEM 3aMEHBI OJJHOTO MJIM HECKOJIBKHX OCTATKOB
B Pa3IMYHBIX, BO3MOXKHO CEJIEKTUBHBIX, Y9aCTKaxX IO [UIMHE MOJMMENTHIHON nenu. Takue 3aMeHbl MOTYT HO-
CHUTh KOHCEPBATUBHBII XapakTep, HallpUMep, KOTJa OJHA aMHHOKHCIIOTA 3aMEHSETCS aMUHOKUCIOTON C IOXO-
KEH CTPYKTYpOH M XapaKTEpUCTUKaMH, TaK )K€ KakK IPH 3aMeHe TUAPOGOOHON aMHHOKHCIOTHI Ha IPYTYIO THII-
podobHyr0 aMuHOKHCHOTY. Erie Ooliee KOHCepBAaTUBHOM OynIeT 3aMeHa aMHHOKHCIIOT OJMHAKOBOTO HIIA TIOXO-
JKETO pa3Mepa U XMMHUYECKOTO XapakTepa, Kak, HalpuMep, IpH 3aMeHe JIeHIMHa Ha u3oseiinuH. B uccnenosa-
HUSX BapHaldil IOCIe0BAaTEIbHOCTEH BHYTPH CEMEWCTB BCTPEYAIOIINXCS B NPHPOJAE TOMOJOTHYHBIX OCIIKOB
oTIpeZieJIeHHbIE 3aMEHBI aMHHOKHCIIOT JOIYCKAIOTCS Yallle, YeM JPyrue, 1 OHU 4acTO CBS3aHBI CO CXOJCTBAMH
10 pa3Mepy, 3apsay, HOJSIPHOCTH U THAPO(GOOHOCTH MEXIY MCXOJHOM aMMHOKHCIOTOW U ee 3aMEHOIl; M TaKo-
BOM SIBIISIETCSL OCHOBA OMPEENeHNUs "KOHCEPBaTUBHBIX 3aMeH".

B npyrom mpennouTuTesIbHOM BapHaHTE OCYIIECTBIICHHMSI MOJIEKYJIA MOJMIENTHAA C ABOMHOU criennguy-
HOCTBIO B COOTBETCTBUH C M300pETCHHEM, yKa3aHHas MOJICKYJla HECET aKTHBHOE BEIECTBO WMJIM €ro y4acTok,
KOTOpOE CBSA3aHO MJIM KOHBIOTHPOBAHO C HEH. YKa3aHHOE aKTHBHOE BEILIECTBO MOXKET OBITh BBIOPAHO M3 IPYII-
TIBI, COCTOSIIEH M3 MOoAfaroIIeics 00Hapy)KEHHIO METKH, UMMYHOCTUMYJIUPYIOLIEH MOJIEKYJIBI U TepareBTHYe-
CKOT'O CpEJICTBA.

[Moxmaromascst 0OHapyKEHUIO METKa MOXKET OBITh BHIOpaHa W3 TPYIIBI, COCTOSIICH U3 OMOTHHA, CTPEITa-
BUMHA, ()EPMEHTA I €r0 KaTAIUTHYECKH aKTHMBHOTO ()parMeHTa, paJAuOHYKIHa, HAHOYACTHIBI, HOHA Mapa-
MarHMTHOTO MeTaylia, win (QiayopecteHTHOH, GocdopecieHTHOH NN XeMITIOMHUHUCIIEHTHON MoJeKybl. [lon-
Jlaronyecst 0OHapyXKEHUIO METKH JUIsl AUAarHOCTHYECKUX Ieliel BKIIOYaroT, HanpuMep, (QIyopeciieHTHbIE METKH,
panuoMeTKH, pepMeHTHI, 30H/1bI HYKIEHHOBBIX KHUCIIOT M KOHTPACTHBIE BEIIECTBA.

TepaneBTHUecKne CPEACTBa, KOTOPbIE MOTYT aCCOLMUPOBATHCS C MOJIEKYJIaMH 0 M300pETeHUIO BKIIOYA-
10T IMMYHOMOJIYJISITOPBL, PaIMOAKTUBHBIE COSANHEHUs, (hepMeHTHI (HanpuMmep, nepGoprH), XUMHOTEPAICBTH-
YecKue BeliecTBa (HampuMep, LWCIUIATHH) WM TOKCHH. Jlpyrue Momxonsiiue TepaneBTUYECKHE CPEACTBa
BKJTIOYAIOT HU3KOMOJICKYJISIPHBIE IIUTOTOKCHYECKHE BELIECTBA, T.€. COSAMHEHHS CO CIIOCOOHOCTHIO YHHUTOXKATh
KJIIETKH MJICKOITUTAIOIINX, UMEIOIINE MOJIEKysIpHyIo Maccy Huxe 700 Jlampron. Takue coeMHEHUS TaKkKe MO-
TYT COAEp)KaTh TOKCHYHBIE METAJJIbI, CIIOCOOHBIC OKa3bIBaTh IUTOTOKCHUecKHi 3dekT. Kpome Toro, ciemyer
MOHMMAaTbh, YTO JJaHHBIC HH3KOMOJEKYJISIPHBIC IIUTOTOKCHYECKHE BEIIECTBA TAK)KE BKIIOYAIOT MPOJIEKAPCTBA,
T.€. COCIUHECHNUS, KOTOPBIE, PACTIafasiCh WIIM MPEBPAINasCh IO/ BO3ACHCTBUEM (HH3HOJIIOTHUECKUX YCIOBHH, BBI-
CBOOOXKIAIOT LUTOTOKCHYECKUE BeIeCcTBAa. IpHMMEphl TakWX BELIECTB BKIIOYAIOT IMCIUIATHH, IPOWU3BOJHBIC
MalTaH3WHa, PAavYeIMUIMH pEHUYSIMULINH, KaINXCAMHUIMH, JOLETaKCel, STONO03uA, reMunTabuH, udochammun,
MPUHOTEKaH, Men(danaH, MUTOKCAaHTPOH, copdumep HarpuiidhoToppun I, TeMo3omomua, TomoTekaH, TpuMeTpe-
aT MIIOKypOHAT, aypuCTaTHH E, BUHKPUCTHH M JOKCOPYOHMIMH; NMENTHAHBIE [TUTOTOKCHHBI, T.€. OCIIKU WM HX
(parMeHThI, CHOCOOHBIE YHMYTOXKaTh KIETKM MIJEKONHMTaromux. Hanpumep, puunH, TUQTEpUHHBIA TOKCHH,
OakTepualbHBIM HK30TOKCHH A niceBnomonac, JJHK-azy u PHK-a3y; paguonyknmnabl, T.e. HecTabMIbHbIE H30TO-
Bl 3JIEMEHTOB, KOTOPBIE PACHaJalOTCs C OJHOBPEMEHHOM 3MHUCCHEN OXHOM WiH Oojee o.- MM [3-4acTHI] HIIH
v-nyueir. Hanpumep, non 131, pernti 186, uaanii 111, urrpuit 90, Bucmyt 210 u 213, aktuauit 225 u actaTuH
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213; XenaTUpYIOIIKE BEIIECTBA MOTYT OBITh UCIOJB30BAHBI JUTS YIPOIICHUS aCCOIMALNY JAHHBIX PATHOHYKITHU-
JIOB C MOJICKYJIaMH, WX UX MYJIbTHMEPHI; IMMYHOCTHMYJIATOPHI, T.C. IMMYHHBIC 3()()EKTOPHBIC MOJEKYIEI,
KOTOpPBIE CTUMYJIUPYIOT UMMYHHBIN oTBeT. Hampumep, nuroxunsl, Takue kak MJI-2 u IFN-y, XeMOKUHBI, Takue
kak UJI-8, dakTop TpoMOOIIMTOB-4, OCIOK-CTUMYJIISITOP POCTa MEIAHOMBI, aKTHBATOPHI KOMILICMEHTA; HIIH JI0-
MEHBI KCEHOTEHHBIX O€JIKOB, TOMEHBI aJUTOTEHHBIX OEJIKOB, JOMEHBI BUPYCHBIX/0aKTepHabHBIX OEITKOB, BUPYC-
HbIe/0aKTepHATBLHBIC TTETITHIB.

Jpyroi#l acmeKkT HaCTOAIIETO M300pETeHHs OTHOCUTCA 3aTeM K MOJIEKYJIe HYKJIEHHOBOH KHCIOTHI, KOIH-
pyIomIel mepByI0 MOMUIENTHAHYIO LEMb W/WIH BTOPYIO MOJHUIEHTHIHYIO Ielb, KaK PACKPBHITO B HACTOAIIEM
JIOKYMEHTE, WJIH BEKTOPY SKCIIPECCHH, BKIIOYAIOIIEMY TaKyl0 HyKICHHOBYIO KUCIIOTY. MoJekyia HyKJIEHHOBOH
kucnotel MoxkeT ObITh JIHK, xIHK, TTHK, PHK nnu nx xomOunamusmu. HykiaeoTumaHas mocieoBaTeaIbHOCTb,
KOJUPYIOIIAass KOHKPSTHBIA MENTHJ, OJUTONCITH]] WIN MOJHUIICHITH, MOXKET OBITh BCTPEUAIOIICHCS B IPUPOJIC
WX MOXET OBITh CHHTE3upoBaHa. B menmom, cermentsl JJHK, koaupyromue menTupl, TOJUICOTHIB U OCITKU
JTAaHHOTO U300peTeHus, coopansl u3 pparmeHToB KIHK 1 KOPOTKHX ONUTOHYKICOTUIHBIX JIMHKEPOB HJIH JK€ U3
CepHii OJIMTOHYKIIEOTHIOB ISl OJIYYEHHsI CHHTETHYECKOTO TeHa, KOTOPBIH CIIocO0eH SKCIPECCUPOBATHCS B pe-
KOMOWHAHTHOW TPAHCKPUIIIMOHHON €IMHUIIC, BKIIOYAIOIICH PETyIATOPHBIC IIEMEHTHI, 00pa30BaHHBIC M3 MUK-
pOOHOTO MM BHPYCHOTO orepoHa. [ToHsATHe "TPOoAYKT dKCIpeccun” O3HAYaeT MOJUTIENTHT WIIA OEJOK, SBIISIO-
IIUHACS €CTECTBEHHBIM MPOAYKTOM TPAHCISIMH T'€HAa U JIO00H IOCIeIOBAaTEIFHOCTH HYKJICHHOBOW KHCIOTHI,
KOJWPYIOIIEH SKBUBAJICHTHI, 00pa3yIoIIHecs B pe3ylbTaTe BBIPOXKICHHOCTH T€HETHYECKOTo KO/a M, TAKUM 00-
pasomM, Koaupyrolel Ty/Te ke caMmyro(ble) HyKIeHHOBYIO(YI0) KucIoTy(bl). [TorsTtue "dhparmMeHt”, ecnmu oTHO-
CUTCA K KOTUPYIOIIEH MocienoBaTebHOCTH, 03HadaeT yuyactok JIHK, Bkimrouaronuit MeHsblle, 4eM MOJHYI0 KO-
JTUPYIONIYI0 00JIaCTh, MPOAYKT AKCIPECCHH KOTOPOTO MO CYMIECTBY COXPAHSET Ty )K€ CaMyl0 OMOJIOTHYECKYIO
(hYHKIHIO WM aKTUBHOCTH, YTO M MPOAYKT IKCIPECCHHU IEIOH KOIUPYIOMIeH o0macTu. B 3aBUCHMOCTH OT TIpe-
HA3HAYCHHOTO WCITONB30BAHUS HYKJICHHOBAS KHCIOTAa MOXET OBITh KOIOH-ONTHMHU3UPOBAHA JUIS YKCIPECCHH B
HOAXOAsIIEeH (HanpuMep, MUKPOOHOIOTHUECKOI) KIIeTKe-X03siHe. M30bITOYHOCTh TeHETHUECKOTO KOJia M03BO-
JSET KOJUPOBAHUE HEKOTOPBIX aMHHOKHUCIIOT 00Jice YeM OIHUM KOJOHOM, OJHAKO HEKOTOPHIC KOHKPETHBIC KO-
JIOHBI MeHee "ONTHMAaJbHBI', UeM ApYrue, Mo MpHYUHE OTHOCUTENBbHOW AocTynmHocTH moaxonsmux TPHK, a
Taroke n1pyrux ¢gaxropos (Gustafsson et al., 2004).

Hyxnewnosas kuciora Moxet ObiTh, Hanpumep, JTHK, k/IHK, ITHK, PHK wimm nx xomMOWHAIusAMu, KaK
OITHO-, TaK W/WJIM JBYXHHUTCBBIMH; IPUPOAHBIMH WM CTAOMIM3HPOBAHHBIMU (hOpMaMH IONUHYKICOTHAOB, Ta-
KAMH KaK, HalpuMep, MOTUHYKICOTHIBI ¢ GOcHOPOTHOATHEIM OCTOBOM, I MOKET COJIEPKaTh WM HE COACPIKaTh
WHTPOHBI TIPH YCIOBUH, YTO OH KOJUPYET HOIHIICHTHIHBIE IICITH.

Hyxneunosas kucnora (Hanpumep, JTHK), 3aTem, MOKeT BXOIUTH W/WIIK 3KCIPECCUPOBATHCS B TTOIXOIS-
[IeM XO3SMHE C TOJXYYEeHHEM IIOJIMIENTHAA, BKIIOYAIOMIET0 MOJHIENTHIHYIO LeNb M0 M300peTeHnto. Takum
o0pa3oM, HykJIenHOBast kucnora (Hanpumep, JJHK), koqupyromas NoIunenTHIHYO [eb 0 H300PETEHUI0, MO-
JKeT OBITh UCIOJH30BaHA B COOTBETCTBUU C U3BECTHBIMH METOJIUKAMH, MOAUDUIIUPOBAHHBIMUA COOTBETCTBYIO-
MM 00pa3oM C YY4E€TOM PACKPBHITHIX B NAaHHOM OMHCAHWM HJCH, IUTS KOHCTPYHPOBAHUS BEKTOpPA DKCIPECCHH,
KOTOPBII 3aTeM UCIOJIB3YEeTCS JUI TPaHC(POPMALUU MOAXOSIICH KICTKUA-X035UHA JUIS SKCIPECCHH U TOJyYe-
HUS TOJHIICITH]IA IO H300PETEHHIO, KaK 3TO M3BECTHO M3 YPOBHS TeXHUKU. HykIleMHOBas KHCIOTa (HampuMmep,
JHK, nmu B cirydae peTpoBHpYCHBIX BekTopoB - PHK), koaupyromiast momunenTHaHyo(bie) merb(1), IpeacTas-
JISTIONTYI0 CO0O0M CoeMHEHHE TI0 M300PETEHNIO, MOXKET OBITh IPUCOSANHEHA K OOITUPHOMY PSTY APYTUX TMOCe-
JIOBATEILHOCTEH HYKJICWHOBBIX KUCIOT (Hampumep, JIHK) mis BBeneHUS B COOTBETCTBYIONIETo Xo3suHA. Hyk-
JICMHOBAsI KUCIIOTA-CITyTHUK OYyJeT 3aBHCETh OT MPHUPOJBI X03iKHa, criocoba Beenerns JJHK xo3suHy u ot TOTO,
JKeNaTeNFHO JIN MO KaHne B AMIHCOMAIBHON WM MHTErparuoHHoil popme. Kak npaBuino, HyKIIeHHOBas KH-
CJIOTa BBOJIUTCS B BEKTOP AKCIPECCHUH, TAKOM Kak IJIa3MHAa, C COOTBETCTBYIONICH OpUeHTalMel U MPaBHIbHON
PaMKO# CUMTBIBAHUS IJIs dKCIpeccud. Eciu Heo0X0auMO, TO HYKJIEHHOBAsI KUCIIOTa MOXKET OBITh COCIMHECHA C
COOTBETCTBYIONTUMH HYKJICOTUIHBIMU ITOCIICAOBATCILHOCTIMH, 00CCIICUNBAIOIIMMHU KOOPIMHAIIUIO TPAHCKPHII-
UM ¥ TPAHCIISALUH, PACIIO3HABAEMBIMH JKEJIATCIFHBIM X035 HHOM, XOTS TAKHUEC KOHTPOJIBHEIC DIIEMCHTHI OOBIYHO
MMEIOTCS B BEKTOPE IKCIPECCHH. BeKTop BBOIUTCS 3aTeM XO3SMHY C ITOMOIIbIO CTaHIAApTHBIX crocoOoB. Kax
NpaBIJIO, HE BCE X035€Ba TpaHCPOPMHUPYIOTCs BeKTopoM. [ToaToMy Oyner He0OX0AUMO BHIIECTHUTH TPaHC(HOPMHU-
pOBaHHBIE KJIETKH-X03seBa. OJJHa W3 METOAMK O0TOOpa BKIIOYAET BBEACHHE B BEKTOP DKCIIPECCHU MOCIEI0BA-
TEBHOCTH HYKJICHHOBOH KHCIIOTHI C JIFOOBIMH HEOOXOJUMBIMH 3JIEMEHTaMH KOHTPOJS, KOTOpasi KOIUPYET BbI-
OpaHHBIN MPU3HAK B TPAaHCPOPMUPOBAHHOHN KIIETKE, TAaKOH KaK YCTOWYMBOCTh K aHTHOMOTHMKaM. B kadecTse
aNbTEPHATHUBEI TE€H IS TAKOTO BEIOMpPaeMOro MpHu3HaKa MOKET OBITh Ha APYTOM BEKTOPE, KOTOPHIH MCIIONB3YET-
Csl ISl COBMECTHOM TpaHchopMary xkenaeMoi KIeTKH-Xo3arHa. KitleTku-xo3s1eBa, KOTopsle ObUTH TpaHCchop-
MHPOBaHBI PEKOMOWHAHTHON HYKJICHMHOBOH KHCJIOTHI IT0 M300pETEHHIO, KyIBTHBUPYIOT 3aTE€M B TEUCHHE JOCTa-
TOYHOT'O BPEMEHU U MPH COOTBETCTBYIOIIUX YCJIOBHIX, H3BECTHBIX CIICHIUAINCTAM JaHHOM 00JacTH, C y4eTOM
PACKPBITBIX B TAHHOM OINMCAHHWU UACH, YTO BEICT K IKCIPECCHH IMOJIUMCTITUAA, KOTOPHIH MOCIE 3TOTO MOMKET
OBITH BEIJICIICH.

M3BecTHO MHOKECTBO CHCTEM IKCIIPECCHU, BKITFOUArOMUX OakTepun (Hanpumep, E.coli u Bacillus subtilis),
Ipoxoku (Harpumep, Saccharomyces cerevisiae), MULeNHaIbHBIE TpUOBI (Harpumep, Aspergillus spec), pactu-
TENBHBIC KIICTKH, KJICTKA )KUBOTHBIX M HACEKOMBIX. [IpemoYTHTENEHO, YTOOBI CUCTEMa ObLIa KIIETKAMU MIICKO-
MUTAIONINX, TakKuMH Kak kiaetkn CHO, umeromumucs B HaTMYUH B AMEPHKAHCKOH KOJUICKITH THIIOBBIX KYJb-
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Typ ATCC.

B onHOM BapmaHTe OCYIIECTBIEHUS COTJIACHO ONMCAHUIO MPEJIONKEH CIIOCcO0 MOJTydeHHUs] MOJIEKYIIBI, CO-
TJIACHO HACTOSIIEMY ONHMCAHHIO, MPUIEM CIOCO0 BKIFOYAET KyJIbTHBAIMIO KIETKHU-XO3SMHA, CIIOCOOHON JKC-
MPECCHPOBAThH MOJUIENTHAHYIO(bIC) HeNb(H) B YCIOBUAX, MOIXOAANINX IS CTUMYJIILNAN SKCIIPECCHU yKa3aH-
HOM(BIX) merw(eit).

B omHOM acmekTe IS TMOTyYeHHs KJIETOK, SKCHPECCHPYIONNX MOJEKYJIBl COTJIACHO HACTOSINEMY OTIHCa-
HUIO, HYKJICHHOBBIC KHCJIOTHI, KOTUPYIOUIUE MOJHUIENTHIHBIC IIEMH, BKJIIOYAIONINE JOMCHBI CBS3BIBAHHUS
TKP-ampda w/mm TKP-Oeta, KIOHHUPYIOT B BEKTOPHI JKCIPECCHH, TakWe KaK TaMMa-pPeTPOBHPYC WIH
JeHTHBUpYC. B Apyrom acnexTe Ui MOJydeHUs KIETOK, SKCIPECCUPYIOIINX MOJICKYJIBI COTJIACHO HACTOSILEMY
ommcannto, PHK CHHTE3UPYIOT ¢ MOMOIIBI0 METOAWK, U3BECTHBIX U3 YPOBHS TCXHHKH, HATIPUMEDP, TPAHCKPHII-
IMUOHHBIX cUCTeM in vitro. CuHTesupoBaHHbIe in vitro PHK 3aTeM BBOAAT B MOAXOIAIIME KICTKH C MIOMOIIBIO
9JIEKTPOIIOPALUH B IIEJISIX SKCIPECCUH MOJIUIIETITUIHBIX TEeTIeH.

Jlist yBeIMYEHUs YPOBHSI SKCIPECCHH HYKJIENHOBBIC KHCIIOTHI, KOJUPYIOLIHE LENN COTJIACHO HACTOSIIEMY
OIHCAHMIO, MOTYT OBITh (PYHKIIMOHAIBEHO CBSI3aHBI C CHUIbHBIMH MIPOMOTOpPAMH, TAKUMHU KaK JTMHHBIC TCPMH-
HaJbHBIE TTOBTOPHI perpoBupyca (LTR), muromeramosupyca (CMV), Bupyca cTBOJIOBEIX KiIeTOK Mo (MSCV)
U3, dochornunepar-kunazoit (PGK), B-aktuHOM, YOMKBUTHHOM M KOMOMHHPOBAHHBIM ITPOMOTOPOM BHpYca
06e3bsH 40 (SV40)/CD43, dakropom snonranmu (EF)-1a nu mpomoTopom Bupyca Hekpo3sa cenezenku (SFFV). B
MPEIIOYTUTEIFHOM BapHUaHTE OCYIICCTBICHHUS IPOMOTOP SIBISETCSA T€TEPOJIOTHIHBIM IO OTHOIIEHHIO K JKC-
TpeccupyeMoi HyKJIIEHHOBOM KHCJIOTE. B MOmoOMHEHNEe K CHIBHBIM MTPOMOTOpPAM 3KCIIPECCHOHHBIC KacCETHI CO-
TJIACHO HACTOSIIEMY OITMCAHWIO MOTYT COZIEp)KaTh NOIONHHUTEIBHBIC 3JIEMEHTHI, KOTOPHIE MOTYT YCHJIHBATh
JKCIIPECCUIO TPAHCTEHA, BKIIIOYAs EHTPATLHBIA MOMUITypHUHOBBINA TpakT (CPPT), KoTOphIid cCIOCOOCTBYET simep-
HOHM TpaHCIIOKaIMK JICHTUBUPYCHBIX KoHCTpyKimid (Follenzi et al., 2000), 1 mocT-TpaHCKPUIIIMOHHBIA peryJs-
TOPHBIN 3JEMEHT BHpyca rematuta cypkoB (WPRE), KOTOpBIH MOBBIIIAET YPOBEHb SKCIPECCHH TPaHCTCHA 32
cuet yBeanuenus crabunbHocti PHK (Zufferey et al., 1999) (Zufferey et al., 1999).

Anbda- 1 OeTa-1leny TOMEHA CBS3BIBAaHHS MOJCKYJBI TI0 HACTOSAIIEMY U300pPETEHHIO MOTYT KOJAHPOBATHCS
HYKJICHHOBBIMU KHUCIIOTAMH, JIOKATH30BAaHHBIMH B OTACIBHBIX BEKTOPaX, WIH MOTYT KOJHPOBATHCS MOIUHYK-
JICOTHIAMH, JIOKATH30BAHHBIMH B OJTHOM M TOM € BEKTOpE.

B ogHOM BapmaHTe OCYIIECTBICHHS KIIETKA-XO35IMH TeHETHIECKH MOAN(UIIPOBAaHA, YTOOBI SKCIIPECCHpPO-
BaTh MOJICKYJy COTJIACHO HACTOSIIEMY omucaHuio. KieTkn-xo3sieBa COTNIACHO HACTOSIIEMY OMHMCAHHIO MOTYT
OBITH AJUIOTEHHBIMH WIIM ayTOJIOTHYHBIMHU B OTHOIIICHUH MAIMEHTA, OUIEXKAIIETO JICUCHHIO.

B eme ogHOM npyroM acmekTe W300peTeHre OTHOCHTCS K (hapMalleBTHYECKONH KOMITO3UIIHH, BKIIFOUAIOIICH
MOJICKYJTy TOJHUIIENITHAA C ABOMHON CIIEM(PUIHOCTHIO B COOTBETCTBIH C HACTOSIINM H300pETCHHEM, HYKJICH-
HOBYIO(BI€) KHUCJIOTY(BI) WM BEKTOP(BI) IKCIIPECCHU B COOTBETCTBUH C HACTOSIIINM M300pETEHUEM, WIIH KIIETKY B
COOTBETCTBHM C HACTOSIIIMM HM300pETEHHWEM BMECTE C OJHHM WM HECKOJBKUMH (apMaleBTUYECKH IpHeMIIe-
MBIMH HOCHUTEIIIMH WIIM BCIIOMOTATCIBHBIMH BelleCTBaMU. KOMITO3UIMH 1O W300PETCHHIO MOTYT BKJIFOYATh
HepachacoBaHHBIC KOMITO3UITUH JICKAPCTBEHHBIX CPEICTB, MPUTOIHBIC JUTS MPOM3BOJACTBA (hapMaIeBTHUCCKIX
KOMITO3UIUI (HallpuMep, HEOYHIIICHHBIX MM HECTEPIIIBHBIX KOMITO3UIH) U (hapMaleBTHYCCKIX KOMITO3HUIIHI
(T.e. KOMIIO3HIIUH, KOTOPBIC MOIXOMAAT ISl BBEJICHUS CYOBEKTY WM MAIMEHTY), KOTOPBIE MOTYT OBITh UCIIOJNb-
30BaHBl B TOJYYCHHH €IUHUYHBIX JIEKAPCTBEHHBIX (GopM. Takue KOMIO3HIIMH BKIIOYAIOT MPO(MIAKTHIESCKH
WM TepareBTHIeCKH d()PEKTUBHOE KOJIMUECTBO MOJIEKYJIBI TMOHITENITH A (BEIIeCTBa) C JBOWHOHN crienu(uIHO-
CTBIO JUIA MPOQIIAKTHICSCKAX W/WIH TEPANeBTHUCCKUX IIENIeH, PAaCKPBITOX B HACTOSIIEM KOHTEKCTE, MIIH KOM-
OmHarro BemiecTBa M (hapMaleBTHUCCKH MPHEMIIEMOT0 HOCHTENs. [IpenmnoyTuTensHo, eClii KOMIO3HUINHU TI0
M300pETEHUIO BKIIFOYAIOT MPOPUITAKTHUECKH WM TEeparneBTHUESCKH dPPEKTUBHOE KOJIMYECTBO OJHOTO WIIM HE-
CKOJIBKHX BHJIOB MOJIEKYJI IT0 M300pPETEHUIO M (papMareBTHUECKH IPUEMIIEMBIil HOCUTEIb.

®dapManeBTHYECKHE KOMIIO3UIIUH PESAMOYTHTEIBHO BKIFOUAIOT MOJICKYIIBI JIN0O B CBOOOAHOM (opMme, JTH-
00 B Buje comu. [IpeAmnoYTHTEIBHO, €CITU COJTU SIBIIOTCS (DApMALEBTHUYCCKU MTPUEMIIEMBIMH COJISIMHA MOJICKYII,
TaKUMU KaK, HAIpUMep, XJIopua win anetat (tpudropanerar). Ciaenyer 3aMETHTh, YTO COJH MOJEKYJI B COOT-
BETCTBHH C HACTOSIINM M300pPETCHUEM CYIIECTBEHHO OTIMYAIOTCS OT MOJICKYJ B MX COCTOSIHMH(SIX) in Vivo, TaK
KaK MOJICKYJIBI HE SIBIISIFOTCS COJISIMH in Vivo.

OpnH 13 BapUaHTOB OCYLIECTBIICHUS! HACTOSILIETO M300PETEHHsI OTHOCUTCS, TAKMM 00pa3oM, K HEe BCTpe-
Yaromeics B MPUPOJEC MOJIEKYJIE B COOTBETCTBHU C M300pETEHHEM, KOTOPas MOJIYYCHA CHHTETHYECKUM CIIOCO-
OoM (HampuMep, CHHTE3UpOBaHa) B BUAE (apMarieBTHIESCKH preMiieMoi coiii. CriocoObl CHHTETHYECKOTO TI0-
Jy9YEeHUS NENTHIO0B W/WIN NOJIUIIEITHIOB XOPOIIO U3BECTHHI B JaHHON oOmacTi. Coly MOJIEKYJ B COOTBETCTBHH
C HACTOSIIIIAM H300PETEHHUEM CYIIECTBEHHO OTJIMYAIOTCS OT MOJIEKYJ TI0 CBOEMY COCTOSHUIO(SIM) in Vivo, Tak
KaK CHHTE3WPOBAaHHBIE MOJICKYJIBI HE SIBIIIOTCS COJISIMH in vivo. IIpeArnodTHTeapHO, €ClIi CONU ABISAIOTCS (ap-
MaleBTHYECKH MPUEMIIEMBIMHU COIIMU MoJteKyJl. COJIM B COOTBETCTBHU C M300pETECHUEM BKJIIOYAIOT IIEIOYHBIE
¥ IIe0YHO3EMENbHBIE COJH, TAKHE KaK oM pagoB L'odmeiicTepa, BKIIOUAIONME B KauecTBe aHHOHOB PO,
SC,*, CH;COO, CI, Br, NO5, ClO,, I, SCN™ u B kauectBe katronos NH,", Rb*, K, Na', Cs*, Li", Zn**, Mg*",
Ca2+, Mn2+, Cu’' uBa’". B YaCTHOCTH, COJI BEIOPAHBI U3
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(NH4)3PO4, (NH4)2HPOa4,

(NH4)H2PO4, (NH4)2S04, NH4CH3COO, NH4Cl, NH4Br, NHsNO3, NH4C104, NHal,
NH4SCN, Rb3PO4, Rb2HPO4, RbH2PO4, Rb2S04, RbsCH3COO, Rb4Cl, Rba4Br,
Rb4NO3, RbsClO4, Rbal, Rb4SCN, K3sPO4, Kz2HPO4, KH2PO4, K2SO4, KCH3COO,
KCI, KBr, KNOs, KCIO4, KI, KSCN, NasPOs, NazHPO4, NaH2POs4, NazSOs4,
NaCHsCOO, NaCl, NaBr, NaNOs, NaClO4, Nal, NaSCN, ZnClz Cs3POsq,
Cs2HPO4, CsH2P04, Cs2S04, CsCH3COO, CsCl, CsBr, CsNOs, CsClO4, Csl,
CsSCN, LisPOg4, Li2HPOa, LiH2POa4, Li2S04, LICH3COO, LiCl, LiBr, LiNOs, LiClO4,
Lil, LISCN, Cu2S04, Mgs(PO4)2, Mg2HP O4, Mg(H2PO4)2, Mg2S 04, Mg(CH3COO)z2,
MgClz, MgBrz, Mg(NOs)2, Mg(ClOs)2, Mglz, MG(SCN)2, MnClz, Cas(POa),,
Ca:HPO4, Ca(H:2POs)2, CaSOs, Ca(CHsCOO)s, CaCly, CaBrz, Ca(NOs),
Ca(ClO4)2, Calz, Ca(SCN)2, Bas(PO4)2, Ba:HPOs, Ba(H2PO4)2, BaSOq,
Ba(CHsCOO)2, BaClz, BaBrz, Ba(NOs)z, Ba(ClO4)2, Balz n Ba(SCN)2.

Oco0eHHO TIpenmoYTUTENbHBIMU sBIsitoTes arerat NH, MgCl,, KH,PO,, Na,S0O,, KCl, NaCl u CaCl,, Ta-
KHE KaK HalpuMep, XJIOPUIHBIC UK alleTaTHBIC (TPUQTOpAIETATHBIC) COIH.

B oaHOM acmekTe MOJUMENTH/, OMHUCHIBAEMBIA B HACTOSAIICM KOHTEKCTE, MPEICTABICH B (opMme (papMma-
LEBTHYCCKHU TPUEMIIEMON CONTU. B npyrom acriekTe MOJIMIEHTH] MPEACTaBICH B (hopMe (hapManeBTUIECKOH CO-
JIM B KPUCTAJLTUYCCKON hopMme.

B oxgHOM acriekte (hapManeBTHYECCKH MPUEMIIEMasi COJIb, OITUCHIBAEMast B HACTOSIIEM KOHTEKCTE, OTHOCHT-
Cs K COJSIM, UMCIOIIAM TPO(IIN TOKCUYHOCTH B JHMANA30HE, KOTOPHIA MpHeMiIeM s (apMareBTHICCKOTO
MPUMEHEHUS.

Hcmonb3yeMoe B KOHTEKCTE JAHHOTO W300peTeHus MOoHATHE "(hapMaleBTHUECKH pueMiIeMast Coilb" OTHO-
CHUTCS K IIPOU3BOIHBIM PACKPHITHIX MENTHIOB, IPUYEM TENTHI MOIU(PHUIIMPOBAH IyTEM HOIYIECHUS KUCIBIX HIIN
OCHOBHBIX coJieii BemecTBa. Hampumep, KHCIIbIe COTH MOIYYaloT U3 CBOOOJHOTO OCHOBaHMA (KaK MPaBUIIO, TIIE
HelTpanbHas Gopma JIEKapCTBEHHOT'O CPEICTBA UMEET HEHTpalmbHyI0 rpymnny-NH,) ¢ mpuMeHeHneM peakiuu ¢
MOXOasAIIeH KucaoTor. [loaxoasiye KUCIOTHL IS MOJyYCHHsT KUCIBIX COJCH BKIIFOYAIOT KaK OPraHUYECKHE
KHCJIOTBI, HATIPUMEDP, YKCYCHYIO KHCIIOTY, MPOIHOHOBYIO KHCIOTY, TIHKOJIEBYIO KHCIOTY, MHUPOBUHOTPATHYIO
KHUCIIOTY, IABEJICBYI0 KUCIIOTY, SIOJIOUHYIO KHCIOTY, MaJOHOBYIO KUCIIOTY, SHTAPHYIO KUCIIOTY, MAJICHHOBYIO KH-
cIoTy, (hyMapoBYIO KHCJIOTY, BUHHYIO KHCJIOTY, JUMOHHYIO KUCIIOTY, OCH30HHYIO KHCJIOTY, KOPUYHYIO KUCIOTY,
MUHJAIBHYIO KUCIOTY, METaHCYJIh(OHOBYIO KHCIOTY, STaHCYIb(OHOBYIO KHCIOTY, I-TOIYOJCYIb(MOKUCIOTY,
CATMIIIIIOBYIO KHUCJIOTY U TOJOOHBIC, TaK U HCOPTaHHMYCCKUE KHUCIOTHI, HAPUMEP, COJISTHYIO KHCIIOTY, OpOMH-
CTOBOJIOPOJIHYIO KUCIIOTY, CEPHYIO KHCIIOTY, a30THYIO KHCIIOTY, POChOPHYIO KHCIOTY U ToMy mogo0HsIe. M Ha-
000pOT, IPUTOTOBIICHIE OCHOBHBIX COJEH KHUCIOTHBIX KOMIIOHEHTOB, KOTOPBIE MOTYT IIPUCYTCTBOBATH HA MEII-
THJIE, IPOU3BOANTCS MPH UCIIOIB30BAaHUH (hapMaIleBTHUECKH MMPUEMIIEMOTO OCHOBAHHS, TAKOTO KaK THIPOKCHU]
HATPHS, THAPOKCHU KaIHs, THAPOKCH] AMMOHHS, THAPOKCH]T KAJIBITUS, TPUMETIJIAMUH U TOMY TOZOOHBIX.

B omHOoM acmiekTe (apmaneBTH4YeCKH IMpHEMIIEMBIE COJM MOTYT IOBBIIIATH PACTBOPUMOCTH W/HMIJIHM CTa-
OMJIBHOCTH MENTHIOB, ONHICHIBAEMBIX B HACTOSIIEM KOHTEKCTe. B mpyrom acmexre dapMmarieBTHYeCKHe COJH,
OIKCHIBACMBIC B HACTOSAIIEM KOHTEKCTE, MOTYT OBITh OJTYYCHBI OOBIYHBIMU CPEICTBAMHU U3 COOTBETCTBYIOIIETO
MENTUIA-HOCUTEIS MM KOMIUICKCA ¢ TTOMOIIBIO PEaKIUH, HAPUMEP, MOIXOASIICH KUCIOTHl HIIH OCHOBAHHUS C
MENTUIAMA WIA KOMILICKCAMH, OTMCBIBAEMBIMHU B HACTOSIIIIEM KOHTEKCTe. B npyrom acnekTe (papmaneBTHIeCKH
MPUEMIIEMBIC COJIU MPEICTABICHBI B KPUCTAITMYCCKON HITH MOJTYKPUCTALTHYECKOM Gopme. B emie B omHOM ac-
meKTe (apMareBTUYCCKH MPHUEMIIEMBIE COJM MOTYT BKIIOUYATh, HAIPUMEP, TE€ COJU, YTO ONHCAHBI B paboTe
"Handbook of Pharmaceutical Salts: Properties, Selection, and Use" aBropoB P.H. Stahl u C.G. Wermuth
(Wiley-VCH 2002) u L.D. Bighley, S.M. Berge, D.C Monkhouse, B "Encyclopedia of Pharmaceutical Technol-
ogy", mox pexakimueit J. Swarbrick and J.C. Boylan, vol. 13, Marcel Dekker, Inc., New York, Basel, Hong Kong
1995, p. 453-499, xaxxnast U3 dTUX CCHIIOK BKIIOYCHA B HACTOSIIYIO 3asBKY CCHUIKOM B €€ TIOJTHOM 00BheMe.

N3obpetenne Takxke BKIIIOYAET (hapMaIleBTHIECKIE KOMIIO3HITUH, BKITFOYAIOIIIE MOJICKYJTy OJIUIICTITHA C
NBOMHOW CHIEM(PUIHOCTHIO M0 M300PETEHUIO W TEPaNeBTUIECKOE AaHTHTENO (HAIpUMEDp, OIyXoJyecrennupude-
CKO€ MOHOKJIOHAJIIFHOE aHTHTENO0), CHCIH(PUIHOC K KOHKPETHOMY PaKOBOMY aHTHTEHY, M (papMaleBTUICCKU
TPUEMIICMBIA HOCUTEIIb.

B omHOM KOHKPETHOM BapHaHTE OCYIICCTBICHHS MOHATHE "(hapManeBTUYCCKH MPUEMIIEMBIA" O3HAYACT
0TOOPCHHBIA HA30PHBIM OPTaHOM (elepaTbHOTO MPABUTEIBCTBA WM INTATA WM HAXOMIAIIMKCS B TCPCYHE
tapmakonen CIIIA wmu apyrux oOIIeNpU3HAHHBIX (apMaKoIeH A MPUMEHECHUS Y )KUBOTHBIX, B YACTHOCTH, Y
yenoBeka. [loHsTue "HOCHTENB" OTHOCHUTCS K pa30aBUTENIO, albIOBAHTY, BCIIOMOTATEIBHOMY BCIICCTBY HIIH
CPEICTBY JAOCTaBKH, BMECTE C KOTOPBIM BBOJIUTCS TEPAIlEBTHUECKOE CpeacTBO. Takue apMarieBTHIECKIEe HOCH-
TEJIA MOTYT OBITh CTCPHIIBHBIMU JKUAKOCTSIMH, TAKAMH KaK BOJA M Maciia, BKIFOYas IIOJIydaeMble U3 yIIIEBOJIO-
POJIOB, JKUBOTHOTO FUTH CHHTETHYECKOTO MPOMCXOXKACHHUS, TaKHe KaK apaxHCOBOE Macio, COEBOE Maclio, MUHE-
paipHOE Macjo, KYH)KyTHOE Maciio M ToMmy mojo0Hoe. Boma sBisercss mMpeanoYTHTEIEHBIM HOCUTEIIEM, C€CIIH
(hapmarieBTHYECKasT KOMIIO3HUIIMS BBOIUTCS BHYTPUBEHHO. COJIEBBIE PaCTBOPHI X BOJIHBIE PACTBOPHI ICKCTPO3BI U
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TIIMIEPUHA MOTYT TaK)Ke HCIIOJB30BaThCs B Ka4eCTBE JKUAKHX HOCHTENICH, B YaCTHOCTH, JUISl PaCTBOPOB IUIS
nabeknui. [logxoxsmue dapmarieBTHYECKHE BCIOMOTaTebHbIE BENIECTBA BKIIOYAIOT KpaxMall, TII0K03Y, JIak-
TO3y, caxaposy, KeJaTHH, COJION, PHC, MyKy, MEJ, CHJIMKareib, cTeapaT HATpWsA, MOHOCTeapaTr TIIHIepUHA,
TaNbK, XJIOpUA HaTpudA, Gocdar HATpuUs, aneTaT HATPH, L-THCTHINH, cyXoe 00e3KUPEHHOE MOJIOKO, TITUIICPHH,
TPOTHJICH, TIMKOJb, BOLY, 3TaHOJ U TOMY mogo0Hoe. KomMmosuius npu He0OX0AUMOCTH TaKXKe MOXKET COlep-
JKaTh HEOOJNBIIE KOIUYECTBA CMAaUYNBAIOMINX WIIH SMYJIBTUPYIONINX BEIIECTB MM pH-perymupyomux BemecTs.
Takue KOMITO3HIIMK MOTYT OBITH B (JOPME PacTBOPOB, CYCIIEH3UH, SMYyIbCHIA, TaOJIETOK, MITIONB, KAICyl, IMO-
POIIKOB, COCTABOB MPOJIOHTHPOBAHHOTO BBICBOOOXKICHHS U TOMY NoH00HOTO. Kak mpaBuiio, HHTpeAnEeHTH KOM-
MO3UIMI 110 M300pPETEHUIO MOCTABIISIFOTCS IMO0 B OTIEIBHOCTH, MO0 B CMEIIAaHHOM BHJE B €ANHUYHOMN JieKap-
CTBEHHOI1 popMe, HarIpUMep, B BU/IE CYXOT0 JHO(UIN3NPOBAHHOTO ITOPOIIKA WIIM 00€3BOKEHHOTO KOHIIEHTpaTa
B FepPMETHYECKH YKYNOPEHHOM KOHTEHHepe, TaKOM KakK aMITyJia WJIHM TakeTHK "came", ¢ yka3aHHeM KOJIN4ecTBa
aKTHBHOTO BemecTBa. Eciii KOMITO3Unus peJHa3HaueHa Il BBEJICHUS C TOMOLIBI0 HH(Y3UH, OHA MOXKET OBITH
pasBeneHa B OyThIIH U1l HHOY3HH, coeprKalleil CTepHIbHYIO BOAY WIH (U3HOJIOTHYECKUI pacTBOp (apmaries-
THYECKOTO KadecTBa. Ecii KOMITO3MIMS TpelHa3HauYeHa JJIsl BBEICHHS C TIOMOIIBI0 WHBEKIMH, MOXKET OBITH
MPEIOCTaBIICHa aMITyJla CTEPHUIBHOM BOABI IS HHBEKIIUHA WM (PU3HOJIOTHIECKUH pacTBOP, YTOOBI HHTPEAUEHTHI
MOJKHO OBITO CMEIIaTh O BBEICHUS.

Jlpyroii acTeKT HACTOSIIETO H300PETEHHUsT OTHOCUTCS 3aT€M K MOJICKYJIE TOJMITCTITHIA C TBOHHOM CTICIIH-
(hPMIHOCTHIO B COOTBETCTBHHU C M300pETEHHEM, HYKJICMHOBOW KHCIOTE T BEKTOPY YKCIPECCHH B COOTBETCTBHU
¢ m300peTeHneM, KIeTKEe B COOTBETCTBUH C M300peTeHNEM, WIH (apMaIleBTHIECKON KOMIIO3HUITUN B COOTBETCT-
BUU C W300peTeHHeM Uil NpUMEHEHHS B MeaunuHe. Kak mpaBmio, IpUMEHEHHE MOJCKYNbI MOJUIENTHAA C
JBOMHOM CrelMUYHOCTBIO 3aBHCUT OT OCOOCHHOCTEH MEIMIIMHCKOTO IPUMEHEHUs MEeNTHIHOTO(BIX) aHTHUTe-
Ha(0B), KOTOPHBIH(bIE) pacro3HaeT(f0T)csl yKa3aHHOH MOJIEKYIJIOH, KaK 3TO Jajiee OMUCaHO.

[MpeanoyTnTenpHON SABISETCS MOJICKYJIa HOJUIENTHAA C JBOWHON CHEIM(HUYHOCTHIO B COOTBETCTBUH C
N300peTeHNeM, HYKJIEHHOBAsI KHCIOTa MM BEKTOP 3KCIPECCHU B COOTBETCTBUH C M300pETEHHUEM, WM KIIETKA B
COOTBETCTBHH C M300peTeHHEeM, WIN (apMaleBTHUECKass KOMIIO3HLUS B COOTBETCTBUH C M300pETEHHEM I
MPUMEHEHHUS B JICYCHUH WIH TIPEIyNPEeKACHUN 3a00JI€BaHNS WIM HAPYIICHUS, BEIOPAHHBIX U3 BHPYCHBIX HH-
(hexmwmii, Kak 3TO Jajgee OMUCaHo.

W3ob6peTenne Taxke OTHOCHUTCS K CHOco0aM BBI3BIBAHMS MMMYHHOTO OTBETa Y IAIMEHTa WM CYOBEKTa,
BKITIOYAIONIEMY BBEICHHE TepamneBTU4YecKH 3(P(PEeKTHBHOTO KOMMYECTBA MOJEKYJBI MOJUIENTHAA C ABOHHON
cnenr(UIHOCTHI0O B COOTBETCTBHH C HM300peTeHHEeM Wid (apMarieBTHIeCKOi KOMIO3WIUH B COOTBETCTBHH C
n3o0pereHreM. B 0THOM acmieKTe MOy MOJIEKYIbI IIONUIIETH A ¢ JBOWHON CENN(UIHOCTHIO B COOTBET-
CTBHH C U300peTeHHEM WM (hapMaleBTHIEeCKasi KOMIIO3UIHS B COOTBETCTBHU C N300pETEHHEM BBOJIUTCS Malld-
SHTY WU CyOBEKTY, Hy>KAAIOIIEMYCsl B HUX.

N3o0peTenne nanee OTHOCUTCS K CHOCOOY YHHYTOXKEHHUS KIETOK-MHIICHEH y ManueHTta Wi cyObekTa,
BKJIIOYAIOLIEMY BBE/ICHHE ITAIMEHTY 3((EKTHBHOIO KOJIMYECTBAa MOJICKYJIBI IOJHIIENITHA C JBOWHON crienu-
(PMYHOCTBIO B COOTBETCTBUH C M300pPETCHHUEM.

B m300pereHny Taxke NpeaioxKeHsl CIOCOObI PeyPEXICHNUS, JICUCHHUS WM KOHTPOJIHPOBAHHUS OJTHOTO
WIIA HECKOJBKUX CHMITOMOB, aCCOIMIPOBAHHBIX C BUPYCHBIMH 3a00JeBaHUAMHU. BupycHeie 3a0oneBanus, je-
YeHHE W TpeAyNpekIeHIHe KOTOPHIX BO3MOXKHO C IIOMOIIBIO MOJIEKYJI MO H300PETCHHIO B COUYETAHUH CO CIIO-
co0aM1 HACTOSIIETO N300peTEeHNs BKIIIOYAIOT BEI3BAHHBIE BUPYCOM TenatuTa A, rematuta B, remarura C, rpurr-
Ta, BETPSIHON OCIIBI, aIEHOBUPYCOM, BHpycoM IpocTtoro repreca I tTuna (BIIT-I), Bupycom npoctoro repreca 11
tumna (BIIT-II), gymMbl poraToro ckora, pHHOBHPYCOM, 3XOBHPYCOM, POTaBUPYCOM, CHHIIUTHAJIBIHBIM peCIrpa-
TOPHBIM BHPYCOM, MAIHMNIOMaBHPYCOM, MaroBaBUPYCOM, LIATOMETAIIOBUPYCOM, SXHHOBHPYCOM, apOOBHPYCOM,
XaHTaBHPYCOM, SHTEpoBHpPYcoM KoKcaku, BUPyCOM CBHHKH, BUPYCOM KOPH, BUPYCOM KPacHYXH, IOJHOBHPY-
COM, BUPYCOM OCIIBbI, BUpycoM JmiuTelHa-bappa, Bupycom nmmyHozxedunnta yenoseka | (BUY-I), Bupyc um-
myHozxepunmra yenoseka 11 (BUY-1I), Ho He orpaHnYMBasCh UMH, U BO30YANTEISIMA BUPYCHBIX 3a00JI€BaHHH,
TaKMX KaK BUPYCHBI MEHHHTHT, SHIE(AJINUT, JCHT'€ WU OCIa, HO HE OTPaHNYNBAsICh NMHU.

Eme oanH acnekT HacTosIIEro M300peTeHUs] OTHOCUTCS K CIIOCOOY JiedeHHs 3a001eBaHus WK Hapyle-
HUS, BKJIIOYAIOIMIEMY BBEICHHE TEPAIEBTUYCCKU (P(PEKTUBHOTO KOJIMIECTBA MOJIEKYJIBI MTOJIUIENTHAA C TBOU-
HOU CTICITU(IIHOCTHIO B COOTBETCTBHH C M300peTEeHHEM, HYKICHHOBOH KHCIOTHI MJIM BEKTOpa SKCIPECCHH B
COOTBETCTBHUH C N300pEeTEHUEM, KIETKH B COOTBETCTBHHU C M300pETEHNEM, HITH (papMarieBTHIeCKO KOMITO3HIINN
B COOTBETCTBHH C H300pETCHHEM.

Mornexymna MOJTUIENTHAA C TBOWHON CTEHN(UIHOCTHIO IO M300PETCHUIO MOXKET MPUMEHSTHCA B CIIOCO0E
TPEAYIPEXKACHU WIH JIeYeHUS 3a00JIeBaHNUS WM COCTOSIHHSA, HHTEHCUBHOCTH CHMIITOMOB KOTOPOTO YMEHBIIIA-
eTcsl 3a CUET BBEJCHUS MOJICKYJIbI TIOJIMIIENITHIA C ABOMHON criennuyHOCThI0. Takue iekapcTBEHHBIE CPEACTBa
MOT'YT OBITh IIPEJICTABJICHB! B BUAE (hapMalleBTHYECKOW KOMIO3UIMHA BMECTE C OJHHM I HECKOJILKUMH (ap-
MaleBTHYECKH NPUEMIIEMBIMI HOCUTEISIMH WJIN BCTIOMOTATEIbHBIMH BELIECTBAMHU. MOJIEKYIIBI TTOJUIIECITUIOB C
JIBOMHOM crenn(UIHOCTHIO ISl TEPANEBTUUCCKUX IIeJel OOBIYHO MOCTABISIIOTCS KaK 4acTh CTEPHIBHOU (ap-
MaleBTHYECKOH KOMITIO3HIMH, KOTOpas OOBIYHO COAEPXKHUT (papMaleBTUUECKH NMPUEMIIEMBIH HOCHUTEb. JTa
(apmaneBTHYECKAsT KOMITO3MIUSI MOXKET OBITh MpeCcTaBlIcHa JII000H noaxoasmied popMoii (B 3aBUCUMOCTH OT
JKemaeMoro criocoba BBeACHUS ManueHTy). OHa MOXET OBITh MPECTaBIeHA B BHIIE CIMHUIHON JIEKAPCTBEHHOM
(hopMBI, OOBIYHO TIPEAOCTABISACTCA B TEPMETUYHOM KOHTEHHEPE W MOXKET OBITh MPEACTaBICHA KaK YacTh KOM-
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wiekTa. Takol KOMIIIEKT OOBIYHO (XOTSl 9TO HE 0053aTEIBbHO) CONCPKUT MHCTPYKUIHMIO 1Mo NpuMeHeHuto. OH
MOXET CO/IEPXKATh MHOKECTBO YKa3aHHBIX €AMHUYHBIX JIEKApCTBEHHBIX (opM. DapmManieBTHYeCKas KOMIIO3HIIHS
MOXKET OBITh MPHUCTIOCOOJICHA ISl BBEACHHS JTFOOBIM TOIXOMSIINM CIOCOO0M, TaKMM Kak IapeHTepabHBIN
(BKJTIOYAs TIOAKOXKHBIHM, BHYTPUMBIIICYHBIA WM BHYTPUBEHHBIH) croco0. Takue KOMITO3HUIUH MOTYT OBITH MO-
Jy4eHBI JIFOOBIM CIIOCOOOM, M3BECTHBIM U3 YPOBHS T€XHHKHU (hapMarieBTHKHU, HAIPHMED, 32 CUET CMEIINBAHUS aK-
TUBHOTO MHTPEIUCHTA C HOCHUTENIEM(aMH) WIIH BCTIOMOTaTEeILHBIM(H) BEECTBOM(aMH) B CTEPUIILHBIX YCIIOBHSIX.

B ogHOM acmekTe MEeNnTHABI WIN APYTHe MOJEKYJIbI, ONMCAHHBIC B HACTOAIIEM KOHTEKCTE, MOTYT KOMOU-
HHUPOBATHCS C BOAHBIM HOCHTENIEM. B 0HOM acriekTe BOJHBIN HOCUTEIh BEIOMPAIOT U3 HOHOOOMEHHOE BEIECT-
BO, OKCHJ] aJJIOMUHHMS, CTeapaT aIIOMUHUS, CTeapaT MarHus, JICHUTHH, CBIBOPOTOUHBIC OCIIKH, TaKUE KaK CHIBO-
poToYHBIH ambOyMUH YeloBeKka, Oy(epHbIe BellecTBa, Takhe Kak (opcdarsl, TIUIUH, COPOMHOBAs KHCIOTA,
copOar Kaiusi, CMECH HETIOJTHbIX TIIMIEPHIOB HACKIIIEHHBIX PACTHTENIHHBIX )KUPHBIX KHUCIIOT, COJIM HIIH 3JIEKTPO-
JIMTHI, TAKKE KaK MPOTaMUHCYIb(AT, IBy3aMeIIeHHBIH (HOCHOPHOKHUCIBIA HATPHH, TUKaIbIUs docdar, TUKAIUSL
ruapodocdat, XIopua HaTPHsL, CONU IIMHKA, KOJUIOMIHAS IBYOKHCH KPEMHUS, TPUCHIIMKAT MarHus, IIOJTUBHHMUII-
MHUPPOIHIOH, MOJIMBUHHUINUPPOINAOH-BUHIIIAIIETAT, BEIECTBA HA OCHOBE IIEIUTIONO3BI (HAIpUMep, MUKPOKpPH-
CTATMYECKas LEJUTI0I03a, THAPOKCHIIPOIMIMETHIILENIIION03a, CYKIIMHAT alleTara IHAPOKCUIPOITMIMETHIIIEN-
JFOJI03BI, (pTasaT THAPOKCUIPONMIMETHIILEIUIIONO03b]), KpaxMall, MOHOTHIPAT JIaKTO3bl, MAHHHT, TPETanosa, jaa-
ypuicynb(har HaTpus M KPOCKapMeIUio3a HaTpusl, MOJIMITHICHTIMKONb, KapOOKCHMETHIIIEIIION03a HaTpus,
MONAKPUIATHI, MOJMMETAKPUIAT, BOCKH, MOIHITHIICH-TIOJNOKCUIIPONHIICH-0I0K-COMOINMEPHI, HONINITHIICHT -
JIMKOJIb Y JIAHOJIMH.

B onHOM acrniekTe BOJHBIM HOCUTEb COOEPKUT MHOXKECTBO KOMIIOHEHTOB, TAKUX KaK BOJIa, BMECTE C KOM-
MIOHEHTOM B BHJIE HEBOJHOTO HOCHTENSI, TAKMM KaK ONMCAHHBIE B HACTOSIIEM JAOKyMeHTe. B npyrom acmekre
BOJHBIM HOCHTENL CHOCOOEH O00ecreurBaTh YIIydllIeHHbIE CBOMCTBA B KOMOWHALIMM C IENTHUIOM WM APYTOH
MOJIEKYJIOH, OIMCAaHHBIMH B HACTOSINEM JOKYMEHTE, HalpuMep, YIy4YIICHHYI0 PacTBOPUMOCTb, aKTHBHOCTb
W/MIK yJIydIIeHHbIe IMMYHOTEpaneBTHUECKHE CBOMCTBA. [IoMHMO TOTO, KOMITO3ULUST MOKET COZIEPXkATh BCIO-
MoraTesibHbIe BEeIecTBa, Takue Kak Oydepbl, CBI3YIOIINE areHThl, OalacTHbIC BENIECTBa, pa30aBUTEIH, apOMaTH-
3aTOPHI, CMa309HBIE BelecTBa U T.1. "DapMarieBTHUECKH MPUEMIIEMBIH pa30aBUTENb", HAPUMED, MOYKET BKITIO-
YaTh PaCTBOPHUTENH, 00bEMOOOPa3yIOIINE areHThl, CTAOMIN3aTOPbI, AUCTIEPCHOHHBIE CPEMbl, BEIIECTBA AT MO-
KPBITUSL 000JIOUKOHN, aHTHOAKTEpHaIbHbIE U MIPOTHBOTPHOKOBBIC BEIIECTBA, M30TOHUIECKUE BEIECTBA M Bellle-
CTBa, 33JCP>KUBAIOIINE BCACBIBAHME M T.II., 00Iagaroniie GU3NOI0OrHIecKOd COBMECTUMOCTHIO. [Ipumepsr dap-
MAaleBTHYECKN MPUEMIIEMBIX pa30aBUTENeH BKIIOYAIOT OJUH WM HECKOJIBKO (DPU3MOTIOTHYECKUH pacTBop, (u-
3HOJIOTHYECKHUX PacTBOPOB ¢ (hocdaTHBIM Oydepom, neKcTpo3y, TIIMLIEPHH, STAHOM U T.II., a TAKKEe UX KOMOMHA-
1y, Bo MHOTHX citydasx OyneT HMpeArnoYTUTEIbHO BKIIOUUTH B COCTaB OJHO WIIM HECKOJBKO M30TOHHMYECKUX
BEILIECTB, HAIPUMEp, caxapa, TaKhe Kak Tperajgo3a M caxapo3a, MHOTOaTOMHBIC CHMPTHI, TaKWe KaK MaHHMT,
copOuron wiu xyopun Hatpus. PapmaneBTHIECKH IPHEMIIEMBIE BEIIECTBA, TaKHe KaKk CMauyMBaIOIINE BEIIECTBA
WM HeOOJIbIINE KOJIMYECTBA BCIIOMOTATENILHBIX BEIIECTB, TAKMX KaK CMAuMBAOLINE MIIM SMYJIBIHPYIONIUE Be-
IIeCTBa, KOHCEPBAHTHI WK Oy(epsl, TakkKe BXOAAT B 00beM HacTosiiero n3ooperenus. [lomumo storo, kommo-
3HUIUST MOXET COJIEpXKAaTh BCIIOMOTATENbHBIE BEIIECTBA, TaKUe Kak Oydepsl, CBA3YIONIME arcHThl, OalacTHBIC
BEILIECTBA, Pa30aBUTEIH, ApOMATU3aTOPhI M CMa3bIBAIOIIIE BEIECTRA.

J103UpOBKH MOJIEKYJ MOJMIIENTHAOB C JBOHHOM CIENM(UIHOCTBIO COTJIACHO HACTOSIIEMY H300PETEHUIO
MOT'YT BapbHpOBAThCS B IIUPOKHX MPEeax B 3aBUCUMOCTH OT 3a00JI€BaHUS WM HApYIICHHUS, TTOUICKAIIETO JIe-
YEHHIO, BO3PACTa U COCTOSHMS MHIMBUAA, TTOUICKAIIETO JICUCHUIO U T.J.; HAPHMED, MOIXOJSIINI ANana3oH 10-
3UPOBKH JIJISI MOJICKYJIBI TIOJMITENITHIA C IBOHHOHN CIIEU(PUIHOCTHI0O MOXKET OBITh MeXIy 25 Hr/Kr u 50 MKI/KT.
Bpau B KOHEYHO UTOTE OTpeeNsieT HOAXOAAIIYIO JOZUPOBKY ISl UCTIONB30BaHHS.

®dapmareBTHUECKHE KOMIIO3HINH, BEKTOPBI, HYKJIICHHOBBIC KHUCIIOTHI M KIJIETKH MO H300PETEHHIO MOTYT
OBITH MPEUIOXKEHBI B 10 CYIIECTBY YHCTOM (hopMe, HapUMep, YUCTHIMU 0 MeHblIel Mepe Ha 80%, 1Mo MeHb-
meit Mepe Ha 85%, mo mensiielt Mepe Ha 90%, o menbieit Mepe Ha 91%, Mo MeHblell Mepe Ha 92%, Mo
MeHblIel Mepe Ha 93%, o MeHblIeil Mepe Ha 94%, o MeHbIIel Mepe Ha 95%, o MeHbILel Mepe Ha 96%, no
MeHbLIeH Mepe Ha 97%, o MeHbIel Mepe Ha 98%, mo MeHbIell Mepe Ha 99% unu Ha 100%.

[TpeanoyruTenbHBIE XapaKTEPUCTHKH KaXKIOTO ACHEKTa M300PETEHUS] OTHOCSTCS M K Ka)XXIOMY M3 APYTUX
aCIIEKTOB C YUETOM HEOOXOAMMBIX M3MEHEHHH. [IOKyMEHTHI U3 ypOBHS TEXHHKH, YIOMHHAEMbIE B HACTOSILIEM
JOKyMEHTE, BKIIFOUEHBI B X ITOJHOM 00BbEME, B TOH CTEIIEHH, B KOTOPOI 3TO pa3perieHo 3akoHoM. HecMoTpst Ha
TO, YTO HACTOSIIEE H300PETEHNE U €r0 MPEUMYILECTBA OAPOOHO OMHICAHbI, CIIEAYET IIOHUMATh, YTO MOTYT OBITH
OCYIIECTBIICHBI PA3INYHbIC H3MCHEHHS, 3aMEHBI 1 MOAN(DHUKAINY, HE BRIXOAAIINE 32 PAMKH CYITHOCTH M 00beMa
JAHHOTO M300pETeHMs, KaK 3TO ONPENENICHO B MPHJIAraroluxcs MyHKTax (opMyisl nzobpereHus. Hacrosmee
n300peTeHne OyAeT NPOMIIIOCTPUPOBAHO Jlaliee ¢ MIOMOIIBIO TTOCIEYIOIINX IPUMEPOB, KOTOPBIE JaHbl HCKITIO-
YHUTEJIFHO B LEJSX WIUTIOCTPALMK U HU B KOEH Mepe He HalpaBJIeHbl Ha OrpaHnYeHe 00beMa H300peTeHHS.

Ha ¢wur. 1 npencraBiena kparkas 0030pHasi cXxema HPENNOYTHUTEILHOIO BapHaHTa OCYIIECTBICHUS Ha-
CTOSIILIETO M300peTeHNsI MOJIEKYIIBI TIOJIMIENITHAA C ABOMHOM crierpuaHoCcThIo, conepkarueit Fc IgG1 yenose-
ka. VD1, VD2=BapunabenbHble JOMEHBI, NONMydeHHbIe U3 aHTuTena; VR1, VR2=BapnabenbHble JOMEHBI, MOy~
yennbsle n3 TKP; Link1, Link2=coeannurensuplie muHKepsl; Cys-Cys=IHNCTEHHOBBIE MOCTHKH.

Ha ¢wur. 2 npeacraBneHa kpatkas 0030pHas cxema 4 pa3IndHBIX KOHCTPYKIUHA MOJIEKYII TIOJHIICTITUIOB C
nBOIHOM crienuuaHOCTRIO, conepkammx Fc IgG denmoBeka, MpONIeIIAX UCITBITAHAS B KOHTEKCTE HACTOSIIIETO
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n3obperenus. YepHolii=o0pazoBannsie 13 TKP BapnaOenbHbIe TOMEHBI; CBETIIO-CEPhIH=00pa3oBaHHbIC U3 aHTH-
Ten BapualeNbHbIe IOMEHBI; OeNBIi=KOHCTaHTHBIC JOMEHBI, 00pa3oBaHHbIE N3 MoJeKyibl [gG uenoBeka. Myra-
MU "BBICTYI-BO-BIIAUHY" TPEJCTaBIEHBI B BUAC NUIMHIpa. Monekynbl nuaten [A-ID B cooTBeTCTBHH C H30-
OpereHueMm.

Ha ¢wur. 3 mpencraBineH aHau3 METOIOM dKCKIIO3MOHHOW BOYKX pasznuuHbeix Oucnenu@uueckux Moiie-
kyn TKP/mADb ¢ MoJIeKyISIpHOH CTPYKTYPOH B COOTBETCTBUHU C KOHCTPYKITUSAMHU, MTPEICTABICHHBIMU Ha QUT. 2,
KOTOpBIe OBUTH OYHIICHBI C MMOMOIIBIO0 2-KOJIOHOYHOTO Tporecca ouucTku. CoaepKaHne MOHOMEpPA pa3IMIHbIX
MOJIEKYJ OBLIO ompezesieHo ciexyromuM odpasom. II: 93,84%; III: 96,54%; IV: 98,49%; IA 1: 95,48%; 1A 3:
98,45%; ID_1: 95,75%; IC_4: 95,22%; 1C_5: 92,76%; ID_4: 99,31%; ID_5: 99,44%.

Ha ¢ur. 4 npencraBieHsl pe3yapTaThl aHAJIN3a aKTUBHOCTH ISl PA3JIMYHBIX OMCTICIIM(UIECKUX KOHCTPYK-
i TKP/mADb (kak mokaszaHo Ha ¢ur. 2), CKOHCTpYHPOBaHHBIX Kak MOJIEKYJbl Ha ocHOBe 1gG4. Knetku nuuun
Jurkat NFATRE luc2 wnKyOupoBamu coBMecTHO ¢ HarpykeHHeiMH BUWY-memrnmom SLYNTVATL
(SEQ ID NO: 7) xnerkamu T2 B IpHCyTCTBHH BO3pacTaroINX KOHIEHTpauuii oucnenuduueckux moiexyn TKP
(bssTKP). bucnermdunueckas monexyna TKP/mAb-nuareno 1A-IgG4 nposBisina 6oiee BBICOKYIO aKTHBHOCTD,
4eM JIBe ambTepHaTUBHBIE MOJIeKybl TKP/mAD ¢ aBoiiHOM crienin(UIHOCTHIO.

Ha ¢wur. 5 npencraBneHs! pe3yIbTaThl aHAIN3a AKTUBHOCTH IS Pa3IMYHBIX Oncnenn(puaecknx KOHCTPYK-
it TKP/mADb (kak mokazaHo Ha ¢ur. 2), CKOHCTPYHPOBAHHBIX KaK MOJIEKyJbl Ha ocHoBe IgG1 Knetkn muaum
Jurkat NFATRE luc2 wunkyOupoBamm coBMmecTHO ¢ HarpyxeHHsIMH BUY-mentimom SLYNTVATL
(SEQ ID NO: 7) xiterkamu T2 B IPUCYTCTBUH BO3PACTAIOIINX KOHICHTpaIui oucnenudraeckux monekyn TKP
(bssTKP).

bucnerudrueckue monexynst TKP/mAb-quateno ID 1, IA 3 u A1l nposiBising 3HauUTENBHO OOJIEe BBHI-
COKYIO aKTHBHOCTb, YE€M TPH allbTepHaTHBHBIC MoJieKynbl TKP/mAb-anaterno ¢ aBoiiHol crienn(UIHOCTHIO.

Ha ¢ur. 6 npencraBieHsl pe3yapTaThl aHaJIN3a aKTHBHOCTH, IIPOBEACHHBIE ISl Pa3IMYHBIX Oucrierupuye-
ckux koHcTpykunii TKP/mAb Ha ocHoBe IgG1 (kak mokazano Ha ¢ur. 2), Mpyu MCHONB30BaHNH Pa3IMYHBIX Ba-
pualeIbHBIX TOMEHOB aHTHUTEN, 00a M3 KOTOphIX HareneHbl Ha kommuiekc TKP-CD3. Koncrpyknus ID 1 co-
nepxut Bapuabenpubie fomensl antutena UCHT1(V9), nanenennoro vHa CD3, rae xonctpykmmu ID 4 u ID_ 5
BKITIOUaloT BapuabenpHble JoMeHbl anbda/bera TKP-cnermudpuanoro anturesa BMAO31. Knetku nuaun Jur-
kat NFATRE luc2 wHKyOupoBamm coBMecTHO ¢ HarpykeHHbIMEH BUY-mentumom SLYNTVATL
(SEQ ID NO: 7) xirerkamu T2 B IPUCYTCTBHUU BO3PACTAIOIINX KOHICHTpaIui oucnenudraeckux monekyn TKP
(bssTKP).

Ha ¢wur. 7 npencraBiena kpaTkas 0030pHasi CXeMa BO3MOXHBIX OpHeHTaruu nomeHoB VD u VR B Moute-
KyJlax 1o Hactosimemy usobperenuto. VH: VH-nomeH, oOpa3zoBanHbli n3 antutena, VL: VL-gomen, o6paso-
BAaHHBIN U3 aHTHTENA; V,,: 00pazosanuelil u3s TKP V-anbda; Vi: oOpasosannslii u3 TKP V-0era.

Ha ¢wur. 8 mpencrasieHsl pe3yabTaThl aHalM3a METOIOM AKcKiIo3noHHOH BOJXXX arperaroB (HMWS -
BBICOKOMOJICKYJISIPHBIX (DpakIMid) cpey pasinuHbIX Oucnennguyeckux monekyn TKP/mAb na ocHoBe moure-
kyn IgGl. ArperaTsl aHanM3UPOBAIH NIOCIE OYUCTKU U Mociie XpaneHust Monekyn npu 40°C B Teuenue 1 Henenu
U 2 He/leNb COOTBETCTBEHHO.

Ha ¢wur. 9 npencrasneHsl pe3ynbTaThl aHaIM3a aKTHBHOCTH, TIPOBEICHHOTO ISl Pa3iNyHbIX Oucrenudu-
geckux Monekyn TKP/mAb Ha ocHoBe mMonekyn IgGl AKTHBHOCTH aHAJIM3UPOBAIM ITOCJIEC OYUCTKH M ITOCIIE
xpaHeHust Mojekys nmpu 40°C B Tedenne | Heaenu u 2 HENEIbh COOTBETCTBEHHO. XpaHEHHE B YCIOBUAX CTpecca
npu 40°C He TpUBEIIO K CYIIECTBEHHON MOTEPH aKTUBHOCTH MOJIEKYII, HO 11 Mosiekyn Il u IV 6puto obHapy-
JKEHO Pe3KOe MOBHIIICHUE HECTICITU(PUIESCKON (T.€. MUIIICHb-HE3aBUCUMOH ) akTHBauu T-KkieTok auann Jurkat.

Ha ¢wur. 10 npencraBineHs! pe3ynbTaThl aHAIM3a BEICBOOOXKICHHS JAKTATACTHAPOTEHA3H ISl Pa3THIHBIX
oucnenndruecknx koHcTpykmii TKP/mAb (kak mokazano Ha ¢ur. 2), CKOHCTPYHPOBaHHBIX KaK MOJIEKYJIbI Ha
ocHoBe IgGl. MKIIK, BblieneHHbIE y 300pPOBOTO JIOHOpa, MHKYOMpPOBAIM COBMECTHO C HArpy>KCHHBIMH
BUY-nentugom SLYNTVATL (SEQ ID NO: 7) kinetkamu T2 B mIpUCYTCTBHHM BO3PACTAIOIIUX KOHLIEHTPALMIA
oucnemuduuecknx mosexya TKP (bssTKP). bucnenudunueckue monexynst TKP/mAb-nuareno IA 3 u ID 1
BBI3BIBAJIM 3HAYMTEIbHO OOJiee CWIBHBIM JHM3MC KJIETOK-MHIIEHEH, 4eM TpH aJbTepHATUBHBIE MOJICKYJIbI
TKP/mAb-anareno ¢ nBoiHo# cnenuduyHocThio. Kak mokasaHo Ha rpaduke ¢ IpaBoil CTOPOHBI, HU OJHA M3
MpOaHATM3UPOBaHHbIX Oucnenmpuuecknx koHcTpykiuidi TKP/mAb He Bb3bIBaya mojpmaromierocs oOHapyxe-
HUTO mu3uca T2-KIeToK, HarpyKeHHBIX HepeneBaHTHBIM nentuaoM (SEQ ID NO: 49).

Ha ¢ur. 11 npencraBieHsl pe3ybTaThl aHAN3a BEICBOOOKICHHS JTAKTATACTHAPOTEHA3bl Uil Oucienudu-
yeckoit koHCTpYKImH TKP/mAb-nuareno [A_5, MuIlieHpI0 KOTOPOTO SIBIISETCS OMYXOJICACCOMHPOBAHHBIN TIETI-
g PRAME-004 (SEQ ID NO: 49), npezentupyemsbiii Ha HLA-A*02. CD8-nonoxutenbHable T-KIETKH, BBIC-
JIEHHBIE Y 3J0POBOTO JTOHOPa, MHKYOUPOBAIM COBMECTHO C JWHHSIMH PakoBbIX KieTok UACC-257, SW982 u
U20S, mpe3eHTHPYIIUX Pa3IUYHbIe KOJINYecTBa KoMiuiekcoB nentuga PRAME-004 u HLA-A*(02-1 Ha kie-
ToyHOU moBepxHOCTH (mpuba. 1100, mpubn. 770 u npudn. 240 konwii HA KIETKY, COOTBETCTBEHHO, KaK OBLIO
orpezeneHo ¢ nomouipio Merogaa MC) npu cooTHomeHnH 3P PEeKTOpoB K MUMIEHSIM 5:1 B PUCYTCTBUH BO3pac-
Tarommx KoHueHTpauui Monekyn TKP/mAb-nuareno. Uepes 48 4 cOBMECTHOTO KyJIbTHBUPOBAHUS MPOBOIMIN
KOJIMYECTBEHHOE OIpEeeIeHHUE JIM3HCa KIETOK-MUILICHEH IPH UCIIOJIb30BAaHNH aHAJIM3a BBICBOOOKICHUS JIaKTaT-
JIETHJIPOTeHAa3bl B COOTBETCTBUU C MHCTPYKIMSIMH IiponsBourests (Promega).

Ha ¢ur. 12 npencrasieHsl pe3ybTaThl aHAIN3a BEICBOOOKICHHS JTAKTATACTHAPOTEHA3bl Il Oucienudu-
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yeckux KoHCTpykumii TKP/mAb-nuateno IA 5 u IA 6 npu ucnomnszoBanun TKP ¢ cospeBmed crabuibHO-
CThIO/aQ)UHHOCTBI0O M WX YyIyYIICHHOH BEPCHU, COOTBETCTBCHHO, K OIYXOJICACCOIMHMPOBAHHOMY MCITHIY
PRAME-004 (SEQ ID NO: 49), npeseatupyemomy Ha HLA-A*02. CDS8-monoxutensHbie T-KICTKH, BbIIEICH-
HBIE Y 3JI0POBOTO JOHOpPA, MHKYOMpPOBaIM COBMECTHO C JIMHHEHW pakoBbIX KiIeToKk U20S, mpe3eHTHpYOMMX
pu6. 240 xonwmii Ha KIeTKy KomiuiekcoB PRAME-004:HLA-A*02-1, win He HarpyxeHHble T2-KieTkn (CO0T-
HotmeHrue dPQPEKTOPOB K MUIICHAM 5:1) B MPHUCYTCTBHHM BO3pacTalonux KoHIeHTparuid moiekyn TKP/mAb-
muarerno. Yepes 48 4 COBMECTHOrO KyJIbTHBHPOBAHUS MPOBOIMIIN KOJMYECTBEHHOE OIpEACICHUE JIM3HCA KIle-
TOK-MHIIIEHEH MPH WCIIONB30BAaHNM aHaJIN3a BBHICBOOOXIEHHS JAKTaTACTHIPOT€HA3bl B COOTBETCTBHH C HHCT-
pykumsamu npomssoaurens (Promega).

Ha ¢ur. 13 mpencraBieHbl pe3yabTaThl U3YUCHUs CTAOMIBHOCTH B YCIOBHUSIX TEPMUYCCKOTO CTpecca IUis
koHCcTpykumit TKP/mAb-mnareno IA 5 n IA 6 npu wucnonszoBannun TKP ¢ cospeBmeil craGmibHO-
CThIO/aQ)UHHOCTHI0O M WX YIyYIICHHOH BEPCHU, COOTBETCTBCHHO, K OIYXOJICACCOIMHMPOBAHHOMY TMCITHIY
PRAME-004 (SEQ ID NO: 49), npezentupyemomy Ha HLA-A*02. B aTuX 1ensax OeIKd NepeBOANIN B JieKap-
cTBeHHYI0 popmy B PBS ¢ konuenrpamueii 1 Mr/mia u 3atem xpanmiu npu 40°C B TedeHue 1Byx Hepenb. Llerno-
CTHOCTH M CTEIIEHB M3BJICUECHHUS O€IIKa OLIEHMBAJIN C ITOMOIIBIO DKCKIF03H0HHOI BOJKX. Tak KOIMIECTBO BBHICO-
KOMOJICKYJIIPHBIX (DPaKIiii OMpeNessuTd B COOTBETCTBUY C MPOLEHTHBIM 3HAYCHHEM IUTOIIAAN MHKA, ITIOUPO-
BaHHOTO JI0 OCHOBHOTO THKa. CTENeHb W3BJICUSHISI MOHOMEPHOTO OeJKa IOJICYUTHIBAIN, CPABHUBAS IUIOMIAN
OCHOBHOTO ITMKa 00Pa3IoB, HE TIOABEPTABIINXCS U TIOJBEPTaBIINXCS CTPECCOBOMY BO3ACHCTBHIO.

IIpuMmepbI

IIpumep 1. KonctpyupoBanue Fc-copeprkammx Oucnenupndeckux TKP/mAb-muaten M KOHTPOJIBHBIX
MOJIEKYJI.

Fc-comepxammue oucnenuduaeckne TKP/mAb-muaTena v KOHTPOJIBGHBIC MOJICKYITBI (KaK MOKa3aHo Ha (ur. 2)
OBUTH CKOHCTPYHPOBAHBI [T CIENU(BUISCKOro CBsi3biBaHUsA ¢ KoMiuiekcoM TKP-CD3 yenoBeka M KOMILICKCOM
nentuaa u Moiekysnsl MHC, Brimouatomux noxyuerasid u3 BUY nentug SLYNTVATL (SEQ ID NO: 7), cBs-
3aHHbIA ¢ Moyekynmoir HLA-A2*01. Jns manenuBanus Ha komiwiekc TKP-CD3 ucnonb3oBamu gomensl VH u
VL, nomydennsie n3 CD3-cnenmduueckoro, rymannzupoanroro antutesra hUCHT1(V9), onmcanHoro B pabo-
Te Zhu u coabr. (Identification of heavy chain residues in a humanized anti-CD3 antibody important for efficient
antigen binding and T cell activation, J. Immunol., 1995, 155, 1903-1910), wim nomens VH u VL, monydeHHbIE
n3 anbda-/6era-TKP-cnemuduaeckoro antutena BMAO31, onmcanHoro B pabore Shearman u coasT. (Construc-
tion, expression and characterization of humanized antibodies directed against the human alpha/beta T cell re-
ceptor, J. Immunol., 1991, 147, 4366-73), 1 ucroyb3yeMbIii B TyMaHHU3UpOBaHHOW Bepcuu BapuaHT 10 (cobet-
BCHHbIC NaHHBIC). [ HanenuBaHWs Ha KOMIUIEKC mentuia W Mojiekynsl MHC wucnonb3oBanm JOMEHBI
V-ambda u V-0era omucaHHOTO paHee OJHOICTIOYCYHOTo T-KieToyHoro perentopa 868711 uenoBeka ¢ co3peB-
e cTaOMmIbHOCTHI0/ad(HUHHOCTBIO, PACKpPBITOTO B paboTe Aggen u coasrt. (Identification and engineering of hu-
man variable regions that allow expression of stable single-chain T cell receptors, PEDS, 2011, 24, 361-372).

B cnydae Fc-conepkamux Ooucnenndmueckux TKP/mAb-mnaren nocnenosatensnoctu JJHK, xoaupyto-
mue pasnanunbie komOunauuu VH u VL (cootercTByromue VD1 n VD2 cooTBeTcTBEHHO) M V,, U Vi (COOTBET-
crytomie VR1 1 VR2 coorBeTcTBeHHO), a Takke Koxupyronire juHkeps! Linkl u Link2, Obuti mosydeHs! ¢
MTOMOIIIbIO TeHEeTHYeCKOoro cuHTe3a. [lomyueHHble B pe3yabsTaTe nocienosarensunoctu JJHK knmonuposanu B pam-
K€ B BEKTOPBI KCIPECCUH, KOAUPYIOIIHE mapHUpHYyIo oonacts, CH2- u CH3-nomeH, moiydennsii u3 1gG4 de-
noBeka [kon moctyma Ne KO1316] u IgG1 genoseka [kox goctyma Ne PO1857] cooTBETCTBEHHO, M OBLIH Jaee
TEeHETUYECKH MOIU(PHUIHUPOBAHBL. | eHeTHyeckne MOTU(PHUKAIINHA OCYIISCTBILIIN B IEISIX BHEAPCHHS MYTAIUil
Thma "BRICTYN-BO-BraauHy" B CH3-70MEHBI C JOMOJHUATEIHHON MEXIETIOUETHON cTabuimu3anueii 3a cueT Ju-
cynb(huUIHON CBS3U M 0e3 Hee; B LEesIX ynajdeHus caiita N-rmukoswiampoBanus B CH2 (Hampumep, mMyTtaius
N297Q); B 1ensIX BBeCHHUS MyTaluil caiieHcHHra reHa Fc; B 1ensax BBeICHUS, U TOTIOJHUTCIFHON CTaOMIn-
3anuu, TucynbhuaHoi cBs3u B VL 1 VH COOTBETCTBEHHO COTIIACHO CIoco0aM, OMHMCAaHHBIM B padote Reiter u
coaBT. (Stabilization of the Fv Fragments in Recombinant Immunotoxins by Disulfide Bonds Engineered into
Conserved Framework Regions, Biochemistry, 1994, 33, 5451-5459). O630p mosry4eHHBIX OHCHEnUpHIECKUX
TKP/mAb-auaten, ux BApUAHTEHL, @ TAKKE COOTBETCTBYIOIIUE ITOCIIEAOBATCILHOCTH MPEICTABICHEI B Ta0M. 1.
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Tabiumna 1

0030p BcexX MOTYYCHHBIX W OIICHCHHBIX
Fc-conepxamux 6ucnenmduaecknx TKP/mAb-guaren

Monekyna | TKP MoHoknoHanbHoe | SEQID | moandukaumn
aHTUTENO

IAl1gG4 | 868Z11 hUCHT1(V9) SEQ D |1gG4 (KiH)
No. 8
SEQID
No. 9

A1 868211 hUCHT1(V9) SEQ D |IgG1 (KO,
No. 10 KiH)
SEQ ID
No. 11

1A_2 868211 hUCHT1(V9) SEQID |IgG1 (K/O,
No. 12 KiH-ds)
SEQ ID
No. 13

A3 868211 ds-hUCHT1(V9) |SEQID |IgG1 (KO,
No. 14 KiH-ds)
SEQ ID
No. 15

ID_1 868211 ds-hUCHT1(V9) SEQID |IgG1 (K/O,
No. 16 KiH-ds)
SEQ ID
No. 17

IC_4 868211 hBMAO31(var10) SEQID |IgG1 (K/O,
No. 18 KiH-ds)
SEQ ID
No. 19

IC_5 868711 hBMAO31(var10) SEQID | yAnuHeHHbI
No. 20 Link1 1gG1
SEQ ID | (K/O, KiH-ds)
No. 21

ID_4 868711 hBMAO31(var10) SEQ ID 1gG1 (K/O,
No. 22 KiH-ds)
SEQ ID
No. 23

ID_5 868711 hBMAO31(var10) SEQ ID | yAnuHeHHbI
No. 24 Link1 1gG1
SEQ ID | (K/O, KiH-ds)
No. 25

IA_5 R16P1C10I hUCHT1(Var17) SEQ ID 1gG1 (K/O,
No. 43 KiH-ds)
SEQ ID
No. 44

IA_6 R16P1C10I#6 | hUCHT1(Var17) SEQ_ID | IgG1 (K/O,
No. 45 KiH-ds)
SEQ ID
No. 46

KiH: "BbIcTyn-BO-BIaAMHY";
K/O: catinencunr rena Fc;
KiH-ds: "BbicTyn-Bo-BaanHy" co crabwin3anuei 3a c4er HcKyc-
CTBEHHOI nucynbduaHoii cBs3u 1 coequnennst CH3 n CH3';
ds-hUCHT1(V9): co crabunmzanueit 3a cuet AucynbGUIHON CBS-

31 BapuadenbHbIx goMeHoB hUCHT1(V9);
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Link1: nuakep, coequnsiiomuit VR1 u VD1.

BBUM CKOHCTPYHPOBAHBI pa3IMYHbIC KOHTPOJIBHBIC MOJICKYJIBI, 00T TAI0IINe TAKOW Ke CIICIU(PUIHOCTHIO,
TabJI. 2, ¢ HCIIOJIb30BaHUEM yKa3aHHBIX oMeHoB VH, VL, V-anbda u V-0eta B KOMOMHAIMSIX ¢ TIOTYyYEHHBIMU
n3 mourekyn 1gG1 wu 1gG4 KOHCTaHTHBIMHU JOMEHAMH, UMEIOIIMMH TeHETHISCKU MOIU(PHUITIPOBAHHBIC XapaK-
TEPUCTUKH, ONTUCAHHBIC BBILIIE.

Tabmnmma 2
0O0630p Bcex MOYICHHBIX U OIICHEHHBIX

Fc-conmeprkanx oucennuaecknx KOHTPOJIbHBIX MOJIEKYIT
Monekyna | TKP MoHoknoHaneHoe | SEQ ID moaundukauum

aHTuteno
1-1gG4 868211 | hUCHT1(V9) SEQ ID No. | IgG4 (KiH)
38
SEQ ID No.
39
V-gG4 868211 | hUCHT1(V9) SEQ ID No. | IgG4
40
SEQ ID No.
41
[ 868211 | hUCHT1(V9) SEQ ID No. | IgG1 (K/O, KiH)
33
SEQ ID No.
34
i 868Z11 | hUCHT1(V9) SEQ ID No. | IgG1 (K/O, KiH)
35
SEQ ID No.
36
v 868Z11 | hUCHT1(V9) SEQ ID No. | IgG1 (K/O)
37
SEQ ID No.
42

KiH: "BbIcTyn-BO-BIaAMHY";
K/O: caiinencunr rena Fe.

[Mpumep 2. INonyuenne u ounctka Fe-conepxamux oucnenudnueckux TKP/mAb-nuaren.

BexkTops! u1st 9KCIIpeccHy peKOMOMHAHTHBIX OENKOB OBUIM CKOHCTPYHMPOBAHBI KaK MOHOLMCTPOHHBIE, KOH-
TpOIHpyeMbIe 00pa30BaHHBIMU U3 IIUTOMETasoBrpyca denoBeka (HCMYV) aemeHnTaMu mpoMoTopa, IPOU3BOIHbI-
mu pUCI9. TTnasmuanyro JIHK ammmgummposanu B E.coli B cOOTBETCTBHM CO CTAaHAAPTHHIMU METOTUKAMH KYJTh-
TUBAIlMM W 3aTeM TPOM3BOIMIA OYUCTKY C IOMOIIBIO MMEIOMMXCSI B Mpoaaxke HabopoB (Macherey & Nagel).
Ounmennyro miazmuaayto JJHK ucnons3zoBanm miist BpeMeHHo# TpaHchekmmuu kinetok mramma CHO-S cornmac-
HO uHCTpYKLWsiM nponsBourtens (ExpiCHO™ system; Thermo Fisher Scientific). TpancduiupoBanHbie KICTKH
CHO xynpruBupoBaiH B TeueHue 6-14 mueit nmpu 32-37°C ¢ omHOW-IBYMSs 10OaBKaMU MUTATEILHOTO PacTBOpa
ExpiCHO™ Feed.

CO60p KOHIWIMOHHWPOBAHHOTO KJIETOYHOTO CYIEpHATaHTa MPOBOIIIIN C IIOMOIIBIO IIEHTPH()YTHPOBAHUS
(4000xg; 30 mun) 1 ocBeTsTH QubTparuei (0,22 MxM). bucnenudpuaeckrne MOJIEKYITbl OUUINATH TP HCITOB30-
BAaHHMH CHCTEMBI JKHIKOCTHOH XpoMaTorpaduu 6sicTporo paspemenns Akta Pure 25 L FPLC (GE Lifesciences),
CHa0>KeHHOW 000pyIOBaHHEM JJISI ITPOBECHHUS OJHOBPEMEHHOM a(pMHHON M SKCKITIO3MOHHON XpomaTtorpaduu.
Addunnyro xpomarorpaduo npoBoawiH Ha koioHkax Protein A (GE Lifesciences), coOmonas cTanaapTHble
MPOTOKOJIBI JyIsl ipoBeeHus ahpuHHON XpoMaTorpaduu. DKCKIIO3MOHHYIO XpOMaTorpaduio NpoBOAWIN Cpa3y
e rocie smonpoBanus (pH 2,8) n3 adpuHHOI KOJIOHKHU C MOJy4eHHEM MOHOMEPHOTO Oellka BHICOKON CTEIIEHU
OYHUCTKH ¢ moMomipio cucteMbl Superdex 200 nr Ha xomonkax 16/600 (GE Lifesciences), coOnronast cranmaapt-
Hble TpoToKoIbl. KoHnenTparmu 6enxa onpenensiy Ha cucteMe NanoDrop (Thermo Scientific) npu ucnomns3o-
BaHUH TMOACYUTAHHBIX KO3()(PUIIMEHTOB HIKCTHHKINK B COOTBETCTBHH C IPEICKAa3aHHBIMHU MTOCIICIOBATEIBHOCTSI-
Mu Oenka. KoHmeHTpupoBanue, eciii HeoOXoaumMo, 1 oOMeH OydepamMu POU3BOAMIN C ITOMOIIBIO YCTPOHCTB
Vivaspin (Sartorius). HakoHell, O4HIeHHbIE MOJIEKYJIBI XpaHWIH B (PH3HOIOTHIECKOM pacTBope ¢ (ochaTHbIM
Oydepom ¢ KoHIIEHTpaIei okoso 1 Mr/mi mpu temrepatype 2-8°C.

[TockonbKy OenKy ISl TepaleBTUIECKOTO IPUMEHEHHUS JOJDKHBI 00IagaTh MPHEMIEMO CTaOMIBHOCTBIO
IpH BO3ACHCTBHM KUCIOTBHI, [UIsi OOECIICUYCHUS! YCTOMYMBBIX IPOLECCOB INPOMBIIUIEHHOW OYHCTKH ITPOBOIUIH
OLICHKY ITIPOIIEHTHOTO COOTHOIIEHHSI MOHOMEPHOT'0 Oellka, 3IIOUPYEeMOro M3 IOTJIOTHTEIBHON KOJOHKH Protein A
(tabn. 3). OueBHAHO, YTO BBEJCHUE B MOJICKYJIBI CTAOMIIN3UPYIOUINX MYTaluil, a Tak)Ke BBIOOP OIPENEICHHBIX
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OpHUCHTAIMI JOMCHOB CBSI3bIBAHHUS 3HAUUTEIHHO BIHSIOT Ha CTAOMIIBHOCTE TIPU BO3JICHCTBUN KUCIIOTHL.
Tabnuma 3
Opaknysi MOHOMEPHOTO OerKa moce
SITFOLIMU KUCJIOTOM M3 MOTJIOTUTEIIFHON KOJTOHKH

Monekyna MoHowmep, antoupyemMbin
U3 NOrNoTUTENLHOMN
KONMOHKMN
(% BceM nnowaau nuka)
1A-1gG4 (VH-6eTa) H. 0.
1A_1 (VH-6eTa) 49
1A_2 (VH-6eTa) 54
1A_3 (dsVH-6eTa) 63
ID_1 (anbda-dsVH) 46
IC_4 (VH-anbda) 62
IC_5 (VH-anbda) 67
ID_4 (anbda-VH) 65
ID_5 (anbha-VH) 69
1l 39
1] 51
v 76

[Tocne SKCKIMIO3MOHHON XpoMmarorpaduy OYHMINEHHBIE OHcIenn(pHIEcKHe MOJEKYJbl JIEMOHCTPUPOBAIH
BBICOKYIO CTEIICHb YUCTOTHI (>93% MOHOMepHOTO OeiKa), Kak OBIJIO ONPENeNICHO ¢ MOMOIIBI0 AKCKIIO3UOHHOM
BDXX na xomonkax MabPac SEC-1 (5 mxm, 7,8x300 mm), npu nponyckanun 50 MM ¢ocdara Hatpus npu
pH 6,8, conepxxamum 300 MM NaCl B cucteme Agilent 1100 (cm. ¢wur. 3).

JIHC-ITAAT" B HEBOCCTaHABJIMBAIOIINX W B BOCCTAHABIIMBAIOIINX YCIOBUAX MOATBEPIMIT YUCTOTY U OXKH-
JTAEMBII pa3Mep pa3IUIHbIX MOJIEKYI ¢ ABoMHOHN cnenmduanocThio TKP/mAb (manHbIe HE TTOKa3aHbI).

IMpumep 3. Cneumduyeckas U 3aBUCHMasi OT KJICTOK-MHUIIEHEH akTuBamus T-KJIETOK, MHAYyLHpPOBAHHAS
Fc-conepxxammumu TKP/mAb-nuatenamu.

AxtuBHOCTH Fc-conepkammx TKP/mAb-amaren B OTHOIEHUN aKTUBAIMU T-KJIETOK OIEHUBAIHN C ITOMO-
mpto Meroga T Cell Activation Bioassay (Promega). AHanmu3 cOCTOHT U3 MOJydeHHBIX METOIaMH T'€HHOM MHXKe-
Hepun T-xiieTok jaunuu Jurkat, koTopast skcnpeccupyer JronudepasHblii peropTep, akKTHBUPYEMBIi 2JIEMEHTOM
otkiuka (akropa NFAT (NFAT-RE). Ananu3sl mpoBOAMIN COTNIaCHO Mpou3BoanTenro. Bkpartue ximetku T2
6o ¢ HarpyxeHHbiM BUY-criermudpumaeckum nentumom SLYNTVATL (SEQ ID NO: 7) wnu 6e3 Harpy»kKeHHOTO
nenTtuia (HeHarpyKeHHBIH KOHTPOJIb) 3aTeM MHKYOHMpPOBAJIM COBMECTHO ¢ MOJM(MUIMPOBAHHBIMHU C ITOMOIIBIO
Habopa Promega's knerkamu smHun Jurkat B MpUCYTCTBHM BO3pacTarolIMX KOHIEHTpAMi Oncnenuduyeckux
mostekyn TKP/mAb. AkTtuBaruio penoprepHbix T-kieTok quaun Jurkat anammsuposanyu depes 16-20 gaco mo-
CPEACTBOM M3MEPEHHSI HHTCHCUBHOCTH JIFOMUHECIICHIIUH.

PenpeseHTaTuBHBIC pE3yNbTaThl aHAIW3a AKTHBHOCTH BbBIOpaHBI I OHCHEIM(UYECKUX MOJCKYI
TKP/mAD na ocHoBe IgG4 (¢ur. 4) n Ha ocHOBe IgG1 (dur. 5) cooTBeTcTBeHHO. JlaHHBIE YKa3bIBAIOT HA TO, YTO
BHE 3aBUCHMOCTH OT m3otuna IgG HMCHoNb30BaHHBIX KOHCTAaHTHBIX JAOMEHOB, Fc-comepikamiue KOHCTPYKIUH
TKP/mAb-anareno IA u ID nposBisiay MOBHILICHHYIO aKTUBANWIO T-KJIETOK 110 CPaBHEHUIO C ajbTePHATHBHBI-
mu oucnenndudecknmu koHcTpykuusimu TKP/mAD 11, 111 u IV, xak 3T0 Ob110 M3MEPEHO MO CTEIIEHH aKTHBALUH
/U cooTBeTcTBYrOIUM Tokazarensim ECsy. Kpome toro, mumynmpoBaHHas Hecrenuduueckas aKkTHBAIHS
T-knerok Fe-comepxammmu TKP/mAb-nuarenamu, B CpaBHEHUH ¢ HEHAarpy»KeHHBIMH KileTkamu T2, Obuta CHHU-
JKeHa WM 110 MEHbIIeH Mepe Oblila Ha ypoBHE HecnenM(UUEcKOH aKTHBALMK, HAOMIoaBIICHCs I aJlbTepHa-
TUBHBIX Oncnennguyeckux kKoHcTpykunit TKP/mAb. B cooTBeTcTBUM C IIpEACTaBICHHBIMH BBILIE pe3ysbTaTa-
MU MOJISKYJBI ¢ ABOWHOHN cneruduanocTpio TKP/mAb-auareno sBISIOTCS TMPEANOYTHTEILHBIME MOJICKYJIaMU
JUISL TEpaneBTUIECKOTO BMEIIATENbCTBA, IMOCKOJIBKY OHHU BBI3BIBAIOT CHIBHYIO akTHUBauuio 3ddextopusix T-
KJIETOK [I0 MEXaHU3MY, B BBICOKOH CTENICHU 3aBUCUMOMY OT MHIICHHU.

Kpome Toro, ananu3s 1o BeICBOOOXKICHHIO TaKTaTAerHAporeHassl (Promega) ucronb3o0Bamy Juist KOJIHYECT-
BeHHOTO ompeneieHus onocpeaoBanHoro MKIIK mm3uca, HarpyxkeHHeix mnentuaoM SLYNTVATL
(SEQ ID NO: 7) xnerok T2, BRI3BAaHHOTO pa3IUIHBIMU Oucnerudpuaeckumu Mosiekyinamu TKP/mAb (dur. 10).
B cooTBeTcTBUY € IpeACTaBICHHBIMY BhIIIE pe3yibpraTramu aHammsa MetogoMm T Cell Activation Bioassay onsith
xe, Fc-compeprkanine xonctpykimn TKP/mAb-nuareno A n ID umenu npenmyinecTsa Haja albTepHATHBHBIMU
oucnenuduueckumu koHcTpykuusimMu TKP/mAD 11, 111 u IV, kak mokaspiBaeT Bo3pocinii abCOMOTHBII ypOBEHb
JM3Kca KIETOK-MHUIIeHeld n Oonee Hu3kas koHueHTpauus TKP B Oucnermduyaeckoit Mosekyie, HeoOXoauMas
JUISL IOJTYYeHHMs! TTOJOBUHBI MakcuManbHOTro (ECsg) ypoBHSI YHHUTOXXEHHS KJIeTOK-MHIIeHei. UTo kacaeTcst KOH-
crpyknuii TKP/mADb II, 1II u IV, xorcrpykimn TKP/mAb-auareno IA u ID He BBI3BIBATN JH3UC KIETOK T2,
HarpyxeHHbIX HepeneBaHTHBIM mentugoM (SEQ ID NO: 49), moarBepxmas MHUIIEHb-CTIEITM(DHIESCKUNA JTU3NC
OTHOCHUTEIJIFHO KJIETOK T2.

-22 -



043319

[Mpumep 4. Paspabotka Fc-conepkamux oucnennguyecknx TKP/mAb-nuaten B kauecTBe MOJICKYIISIPHOH
wIaT(opmsl.

Fc-conmepxanue oucniennpudeckne koHctpykimnu TKP/mAb-muaten Obumn pa3paboTaHbl, YTOOBI CITYKUTh
B Ka4eCcTBEe MOJIEKYJLSIpHOH TaTgopMBbl, 0OecTieunBarolel KapKacHble 00JaCTH IS Pa3IMIHBIX BapruaOeIbHBIX
JIOMEHOB, moiry4eHHbIX 13 TKP ¥ MOHOKIIOHAJIBHBIX aHTHTEN, KOTOpPHIE HAIlEJICHBI Ha Pa3HYHBIC KOMILIEKCHI
nenTtuaa U MoJiekysibl MHC u aHTHTeHBI KJIETOYHOW MOBEPXHOCTH COOTBETCTBEHHO. UTOOBI MPOBECTH Bauaa-
IIUIO TIPUTOTHOCTH B KadecTBE IIAT(GOPMEI, B IEpBOM HabOpe MOJIEKYN IMPOM3BENN 3aMEHY BapHaOeIbHBIX 0-
MEHOB, TOJIYYCHHBIX W3 MOHOKIIOHAJIBHBIX aHTHTeN. Bapmabenpublie momensl anturena hUCHT1(V9) k CD3
(xoncTpykims ID 1) 3amenmnn Ha gomens! anturena hBMAO31(varl0) x TKP, ncrions3ys Ty ke camylo opu-
eHranuio nomeHa (koHcrpykiuu ID 4 u ID 5) wim ommmunyro opuenranuio (IC 4, IC 5) (6onee moxpoOHast
nHpopManus npeacrasieHa B Taba. 1 u Ha ¢ur. 7). DKcrpeccHio, OYUCTKY U ONPEAEIeHHE XapaKTepUCTUK AaH-
HBIX MOJIEKYJI TPOBOJIIIM KaK 3TO omnucaHo Bblme. CTENeHb OYNCTKHM M LENOCTHOCTH KOHEYHBIX IIPENnaparoB
npesbimana 92% cornacHo JaHHBIM aHAJIN3a METOJIOM HKCKII03HoHHON BOXKX.

Pe3ynbraThl aHann3a akKTHBHOCTH OOHApPY>KMJIM MHIIEHB3aBHCUMYIO aKTHBAIMIO PETMOPTEPHBIX T-KIeTOK
nuaAN Jurkat 1 MEHEMaIbHYIO HECHEIU(PHIECKYI0 aKTHBHOCTB, HANIPABICHHYIO MMPOTUB HEHATPY>KEHHBIX KJIe-
Tok T2, kak B cinyuae BapuabenbHbix foMeHoB antutena hUCHT1 (xouctpykuums ID 1), Tak 1 hBMAO31 (kon-
ctpykmmu ID 4 u ID_5), moaTBepxaast MpUroJHOCTH MIAT(GOPMBI KOHCTPYKIHUN C TBOMHON CIIeIU(IIHOCTHIO
Ha ocHoBe TKP/mAb-muaten (¢ur. 6). [IpumedarenpHo, 4To Koraa BapuabenbHble foMeHbl TKP 1 MOHOKIIO-
HAJIBHOTO aHTHTeNa KOHCTPYKIwH ID 4 u ID_5 Obiin 3aMeHEHBI Ha Ka)KIOH M3 MOJUMNETTHAHBIX IeTel ¢ Moiy-
yeraneM KoHCTpyKuuii IC 4 u IC 5, aktuBanmu T-KkineTok He HaOMOOanoch (JaHHBIe He TIoKa3aHsl). [locnemamii
(bakT yKa3bIBaeT Ha TO, YTO HECMOTPSI Ha BO3MOXKHOCTH Hcnonb3oBanus oucnerupuueckux TKP/mAb-aunaren B
KadecTBe MIaT(opMbl KOHCTPYKIMH U BHEAPECHUS Pa3InYHBIX BapHaOebHbIX foMeHoB TKP 1 MoHOKIIOHAIB-
HOTO aHTHTeJa, JUIsl TOCTHKEHUS! ONTUMAaIbHOW aKTMBHOCTH MOJIEKYJI HEOOXOAnMMa TIIATeIbHasl ONTUMH3AIS
OpHMEHTALNH JTOMEHA.

[Mpumep 5. CrabunbHocTh Fe-copepxamux oucnennduyecknx TKP/mAb-anaren.

CrabuinpHOCTH Oucnerudpuiaeckux Mojekyn TKP/mAb u3Ha9ampHO OIIEHWBAN ¢ TIOMOIIBIO aHaJIHM3a Tell-
noBoro casura y OenkoB "Protein Thermal Shift Assay" (Thermo Fisher Scientific) cormacHO WHCTpyKIHSIM
MIPOM3BOTUTEIS MPHU UcToNb30BaHuu cuctemsl [P B pexkxume peansaoro Bpemenu "7500 Real time PCR" (Ap-
plied Biosciences). BkpaTie ounimeHnHbIe MOJEKyIIbI cMemrBanu ¢ 0ydhepom PTS u kpacutenem PTS u monsep-
TaJii BO3JICHCTBHIO BO3PACTAIOIIETO TEMIIEPATYPHOTO IPAaJUEHTa IIPHU IMOCTOSIHHOM MOHHTOPHHTE (IIyopecieH-
1y 00pa3ioB. 3auKCHpOBaHHBIC CUTHAIBI ()ITYOPECIIEHITUN aHAIM3UPOBAIH C MIOMOIIBIO MporpaMmbl utst PTS
(Thermo Fisher Scientific) u paccuutbiBamu TemmnepaTypsl mwiaBieHus (Ty;) ¢ MOMOIIBI0 BUIOM3MEHEHHON Me-
TOJMKH.

HccnenoBanus cTaOMIIEHOCTH B YCIIOBHSIX CTpecca MPOBOMIIN IPU XpPAaHEHUH OYHMIICHHBIX MOJIEKYJI ITOCTIe
pactBopenust B PBS npu 40°C B TeueHne cpoka BIUIOTh A0 ABYX Henenb. OOpa3sipl aHaIM3HUPOBAIN B OTHOIIIE-
HHH LEJIOCTHOCTH OEJKa ¢ MMOMOIIBI0 SKCKII03MOHHOW BOYKX 1 akTHBHOCTH - C TIOMOIIBIO aHAIH3a aKTHBALUH
T-knerok "T Cell Activation Assay" (Promega), kak OIHcaHO BBILIE.

Kak oxunanocs, xpanenne mpu 40°C BbI3bIBaJIO 00pa30BaHUE arperaToB/BhICOKOMOJICKYIISIPHBIX (DpaKIIHid,
KaK 9T0 OBLIO OMpPENeTeHO C MOMOIIBIO aHAJM30B METOAOM JdKCKIto3noHHOW BOXKX (cMm. dwur. 8). Pesynbprath
aHAJIM30B aKTUBHOCTH MOJIEKYJ Ha ocHoBe IgG1 mocne ounctku u nHKyOanuu npu 40°C mpencraBieHsl Ha (ur.
9. XO0Tsl CyIIECTBEHHOTO CHIKEHHS aKTHBHOCTH 1iocie xpaHeHus npu 40°C He HaOIIONAIOCH HU Ui KaKoW U3
WCTIIBITAHHBIX MOJIEKYJ, ObLIO 3aMedeHo, 94To Mosiekydbl 111 u IV mox Bo3melicTBHEM cTpecca BBI3BIBAIH CYITIECT-
BEHHYIO JIOJII0 Hecrienuduueckol (T.e. MUIICHb-HEe3aBUCUMON) akTuBaimu T-knetok Jurkat. Hanporus, Oucre-
mupurueckne TKP/mAb-anarena coxpaHsuii CBOIO MHIICHB3aBHCHMYIO aKTHBHOCTB, BOIPEKH HPUCYTCTBHIO
HEKOTOPOT0 KOJIMYECTBA arperaToB, Kak ObUIO BEISIBJICHO METOJIOM 3KCKII03MOHHOW BOXKX.

[Mpumep 6. [Nonyuenne HaneaeHHBIX Ha pak Oucnenuduaeckux Monekyn TKP/mAb-anareno.

UroObl MPOBECTH NalbHEHIIYI0 BaIWAALMIO TOTEHIMana miatdopmbl Oncnenuduyecknx KOHCTPYKIMH
TKP/mAb-anareno, BapuadenbpHble JoMeHBI, noixydeHHble 3 TKP, Obin 3amMeHeHs! Ha BapuaOenbHbIC IOMEHEI
TKP, xoTOpBIe MOABEPINIA O3PEBAHUIO IO CTAOMIHLHOCTH/aQPUHHOCTH MOCPEIACTBOM APONIKEBOTO IUCTLIESS
COTJIACHO OTMCAaHHOMY paHee crocoOy (Smith et al., 2015, T Cell Receptor Engineering and Analysis Using the
Yeast Display Platform, Methods. Mol. Biol., 1319:95-141). Bapua6ensusie nomensr TKP, crienupudaecku cBs-
3piBafomuecs ¢ nonydeHHsIM 13 BUY mentugom SLYNTVATL (SEQ ID NO: 7) B cBsi3u ¢ monekynamu HLA-
A*02, 6t 3aMeHeHBI Ha BapuabdenbHble JoMeHbl TKP, crienuduieck CBA3BIBAIONTUECS C OITyXO0JIeaCCOIMHPO-
BaHHBIM TlenTHaOoM PRAME-004 (SEQ ID NO: 49), cBsa3zanubsiM ¢ Mosiekyioir HLA-A*02. Kpome Toro, Bapua-
OenpHBIC ToMeHbI rymMann3upoBanHoro antutena hUCHT1(V9), pexpyrupytomero T-kieTku, ObIIM 3aMEHEHEI
Ha BapuabenpHble qoMensl hUCHT1(Varl7), HenaBHo rymanusupoBaHHo# Bepcun antutena UCHTI, ¢ momy-
yenueM Mojekyinsl TCR/mAb-muareno 1A 5, mumensto kotoporo seisercs nentun PRAME-004 (Bkmogato-
muit SEQ ID NO: 43 u SEQ ID NO: 44). DxcnpeccHto, OUUCTKY U OIpeAeTIeHUE XapaKTepUCTUK JTaHHON MoJe-
KyJIBI TIPOBOJIVJIM, KaK 3TO omucaHo B npuMmepe Ne 2. CTerneHp OYMCTKH U IIEJIOCTHOCTh KOHEYHOTO TIperapaTa
npesbimana 96% cornacHo JaHHBIM aHAJIN3a METOJIOM HKCKII03HoHHON BOXKX.

AdduaHOCTH cBs3bIBanms Oucnenududecknx koHCTpykmmuid TKP/mAb-muareno ¢ PRAME-004:HLA-A*02
OTIPEJICIISIITN C TTOMOIIBI0 OnocioitHoOi nHTepdepomerpun. M3mepenus nposoaunu Ha cucteme Octet RED384 ¢
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UCIIOJIb30BAaHUEM HACTPOEK, PEKOMEH/IOBAaHHBIX MPOM3BOAWTENEM. BKpaTie ouumieHHBIE OncHenuduyeckue
mozekynsl TKP/mAb-auateno 3arpyxanu Ha 6noceHcops!l (AHC) no npoBeneHus aHannsa CepUHHBIX pa3Besie-
it HLA-A*02/PRAME-004.

AKTHUBHOCTh MaHHOUW KOHCTpyKImu TKP/mAb-nuareno, MUIeHbo KOTopoi siBisiercst mentiua PRAME-004,
B OTHOIICHUH MHAYKIMX JIM3HCA OIYXOJICBBIX KJIETOK OLEHWBAIIM IOCPEICTBOM aHAIN3A JIN3HCA, OTIOCPEIOBAHHO-
ro CD8-monoxutenbHBIMHU T-KJIeTKaMU YeJIOBEeKa, TMHUH pakoBbIX KIeTok genoBeka UACC-257, SW982 u U20S,
MIPE3CHTUPYIOMNX pa3IudHOe KoimdecTBo komuii nentuaa PRAME-004 B cBs3u ¢ monekyinamu HLA-A*02 Ha
MoBepxHOCTH ormyXxoyeBbix kieTok (UACC-257 - okomo 1100, SW982 - okomno 770, U20S - okono 240 xormit
PRAME-004 Ha xieTKy, Kak 3T0 ObUIO ONpEETIeHO C OMOIIBI0 KomuecTBeHHOro MC-aHanun3a), Kak orpezne-
JICHO B paMKax aHaJi3a BICBOOOKICHUS JIAKTATIETUAPOT €HA3bI.

Kaxk nokaszano Ha ¢wur. 11, koncrpykuust TKP/mAb-nuareno IA 5, MuIIeHbI0 KOTOPOH SBIISIETCS IENTHA
PRAME-004, BbI3biBana 3aBucsmuil ot koHueHTpauuid mu3uc PRAME-004-nonoXuTenbHbIX TUHUN OITyXOJe-
BBIX KJICTOK. DPQEKTUBHEIA JIM3KC 3a cUeT MaHHO# Monekynsl TKP/mAb-muareno Habmogancs gaxe Ui Omy-
xoneBbIx knetok nuHun U20S, skcnpeccupyromeit aumb 240 xomuit PRAME-004 Ha omyXxoseByro KIETKY.
JlaHHBIE pe3ynbTaThl Jajee NeMOHCTPUPYIOT, uTo ¢popmatT TKP/mAb-auareno nmpuMeHHIM B KadeCTBE MOJICKY-
TSIPHOH TIATGOPMBI, TIO3BOJISIONIEH BBOJUTH BapHabebHbIe ToMeHbI pa3nuaHbix TKP, a Takxke BapnabenbHbIC
JOMEHBI PAa3IIMYHBIX aHTUTEN, PEKPYTUPYIOMNX T-KIIETKH.

[Tpumep 7. Bo3MOXXHOCTB TTOTydEHHUST METOJaMH TeHHOUW nH)eHeprun KoHCTpyKiuii TKP/mAb-nuarerno.

Bapuna6ensusie tomensr TKP, mpuMeHeHHBIE B KOHCTPYKINH [A 5, OBITH JOMOJHUTENEHO YCOBEPIICHCT-
BOBaHbI B oTHOIeHNH adduaHoCcTH K rentuay PRAME-004 u crabunpHocT TKP, 1 ObLIM MCTIONH30BAHBI JIJIS
BBE/ICHUS METOJaMu TeHHOW WHeHepuu B Kapkac TKP/mAb-mmarena c¢ momydenmeM KoHCTpykimu 1A 6
(Bxamovatomieit SEQ ID NO: 45 u SEQ ID NO: 46). Dxcnpeccuto, OUUCTKY U ONpeeIeHHE XapaKTEPUCTUK MO-
nekyn TKP/mAb-guateno IA 5 u IA 6 npoBoxmy, kak 3To onrcano B puMepe Ne 2. CTeneHb OYMCTKH U Lie-
JIOCTHOCTh KOHEUHBIX IpemnapaTroB MpeBbimana 97% cOornacHO IAaHHBIM aHAIN3a METOAOM SKCKIHO3UOHHOM
B3XX.

AxrtuBHOCTh BapuanTa TKP/mAb-nmuarena IA 6, ¢ ynydmeHHo# cTaOMIBHOCTIO ¥ ad(PUHHOCTEIO, IO OT-
HomeHuio k mentuny PRAME-004 oneHuBamm B pamMKax SKCIIEPUMEHTAILHOTO aHaJM3a MUTOTOKCHYHOCTH C
OTMyXxoJeBbIMH KiIeTkamu JuHUU U20S, mpeseHTHpylomel HU3KHMe KoindecTBa komruiekca PRAME-004 u
HLA-A*02 wnm HeHarpy)XeHHBIMH KieTKaMu T2 B KadecTBe KieToK-mumieHedl W CDS8-1mosiokuTensHbIMA
T-kneTkamu 4enoBeka B KauecTBe A (HEKTOPHBIX KIIETOK.

Kaxk nokazano Ha ¢ur. 12, aBTOpbl N300peTCHHS HAOIIOAATN TIOBBIIICHHE TUTOTOKCUIECKON aKTHBHOCTH
mozekynsl TKP/mAb-guateno [A 6, Bkmowatomieli BapuaGenbHble 1oMenbl Bapuanta TKP ¢ ynmyumenHoit cra-
OMIBHOCTHIO/a) QUHHOCTBIO, B CPAaBHEHHH C KOHCTpYKIMEH-TipeaniecTBeHHUKOM [A 5. Jns o6enx KOHCTpYK-
mait, IA 5 u IA 6, mor ObiTh montBepxkaeH PRAME-004-3aBUCUMBII JTU3UC, TaK KaK IUTOJHM3 MHUIICHbB-
OTPHIATEIHHBIX KICTOK T2 BBISBICH HE OBLI.

BenkoByr0 KOHCTPYKILUIO 3aTEM MOABEPralu TepMuueckoMy crpeccy mnpu 40°C B TeueHHe CpoKa BILUIOTH
JI0 IBYX HEJIETb, 4T00BI IpoaHann3npoBars cradbmibHocTh PRAME-004-cierndrnueckux BapuantoB TKP/mAb-
muareno 1A 5 u IA 6. Ananm3 meromoM 3KcKmo3MoHHONH BOXKX mokaszanm CyImecTBEHHO YITy4IICHHYIO CTa-
OmbHOCTH BapuaHTa IA 6 B cpaBHEHHH C KOHCTpyKUuei-mpeamecTBeHHUKOM [A 5 (cMm. ¢ur. 13). BrrzpanHoe
TEMIIEPaTypOH YBEIMYEHHE COACPIKAHUS KOHCTPYKIIMK BBICOKOMOJIEKYJIIPHBIX (pakuuii (T.e. JIMIOUPYEMBIX 10
OCHOBHOTO TTHKa) OBLIO MEHee BRIpaXCHHBIM B cirydae [A 6, uem B cimydae [A 5. B cormacuu ¢ gaHHBIM pe3yib-
TATOM CTENCHb M3BJICUCHHWS HHTAKTHOTO MOHOMEPHOTO Oe€lka TOCiIe TEPMHYECKOI'0 CTpecca COCTaBHIIA
871 92% nnst IA_ S ulA 6 cOOTBETCTBEHHO.

OTH THNWYHbIEC TaHHBIC KOHCTPYHUPOBAHUSI IEMOHCTPUPYIOT, YTO BHICOKO AKTHUBHBIE U CTAOMIIbHBIE KOHCT-
pykuun TKP/mAb-anareno MoryT OBITH JOTIOJHHUTENIFHO YCOBEPIICHCTBOBAHEI 32 CUET BHEAPEHHS BapHaOeib-
HbIX JoMeHoB TKP ¢ ymydmenHo#t crabmibHOCTBIO/ad(QMHHOCTEIO, IPUBOAS K TIOJNYYSHHUIO OGNKOB M Tepa-
MEBTUYECKOTO MPUMEHEHHS C YITYUIICHHBIMHU XapaKTEPUCTUKAMH.

ITpumep 8. IIpuMepsl NpeINOYTUTENBHBIX KOHCTPYKIUH.

B nomonaenne k BUY-cnenmdudaeckoit Oucnenudpuiaeckoid KOHCTpYKIMU Ha ocHoBe TKP, kak omucano B
HacTosmeM koHTekcre (mocienoarensHoct SEQ ID NO: 16 u SEQ NO: 17, ¢ opuenTanumeit D), B uzo0perte-
HHUH Jajiee IpeaIoKeHBl HeCKOIBKO APYruxX THUMUIHEIX BUU-cnenndnaecknx KOHCTPYKIUH, MPOIMISAIINX TPO-
BepKy. /laHHbIE KOHCTPYKIMU OCHOBAHBI HA yIYYIICHHBIX TYMaHU3WPOBAHHBIX BapHaHTaX JICHKAIIETO B OCHOBE
aatutena k CD3 (UCHT1), kotopsie 6putm ciuthl ¢ BUU-cniennpndaeckum TKP 868, kak packpbITo B HACTOS-
meM JOKYMEHTE, BO BCEX YETBIPEX BO3MOXHBIX OpHeHTamusx (mociemoBatenbHocTH ¢ SEQ ID NO: 51 mo
SEQ ID NO: 58, B opuenTanusx A-D).

I'ymannzanuro UCHT1 npousBoaunu ¢ nomomsto VH-1-46 1 VK1-018 B kauecTBe kapKacoB-aKIEITOPOB
it CDR Tspxeno#t u Ierkoi 1enu cooTBeTCTBEHHO. BriOpanubiMu J-cermentamu O0butn JK1 1 JH4, nms nerkoit
U TSKENOH LIEMHU COOTBETCTBEHHO.

[ToxyueHHBIE pe3yabTaThl CBEACHBI B MOCIEAYIONTYIO Ta0. 4.
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Tabnuma 4
V9 (Zhu et al, 1995) | HacToswee
n3obpeTtenHne
6ann DRB1 1232 ~1190
Tutp [Mmr/n] 0,75 3
Tnn pns F(ab) [°C] 83,0 86,4
EC50 akTmBauum | 63 8
abdeKkTopHbIX KneTok [MM]

JlanHble n3 Tabn. 4 AEMOHCTPHUPYIOT, YTO TYMaHU3AIMs COTIACHO M300pETEHHUIO SIBISIETCS MOTEHIIUAIBHO
MeHee UMMYHOTeHHOH (Oonee Hu3kue O6amsl DRB1); Monekyisl siBisitoTcs Gosiee cTaOMIIBHBIMHU (TIOBBINICHUE
TeMItepatypsl TasieHus npumepro Ha 3°C); u 6onee akTuBHOH (~8-kpaTtHoe cHmkeHUe ECsy) Mo cpaBHEHUIO
co crangaptom (V9) (mHpOpMAIUIO TIO aHAIH3Y CM. B TipuMepe 3).

DOOPMYVYIJIA N30BPETEHUA

1. Mornekyna moiunenTuaa ¢ JBOWHOW CeNu(pUIHOCTHIO, COICPIKAINAS TEPBYIO TMONMHUICITHIHYIO IIEIb U
BTOPYIO MOJUICTITUIHYIO LEIb, TIe

a) rmepBast MOJHUICTITHIHAS [ICTh COACPIKUT

ai) nepBbIii BapuadensHbIil nomer (VD1) antutena,

aii) mepBbIit Bapuadenbubiit nomeH (VR 1) T-xirerounoro pernientopa (TKP), u

aiii) mepsbrit JiuaKep (LINK1), coemuasionuii ykasaHHbIe TOMEHBI,

b) BTOpas monmmenTuaHAS MeMb COMCPKUT

bi) BTopoii BapnabensHbIid qoMeH (VR2) TKP,

bii) BTOpO¥ BapnabenbHbIid qoMeH (VD2) anturena, u

biii) Bropoit muakep (LINK?2), coequnsromuii yka3aHHbIe JOMEHBI,

TJie yKa3aHHbIA IepBbIi BapuabenbHblit qoMeH (VD1) u yka3zaHHbIN BTOpOil BapuabenbHblid omeH (VD2)
ACCOIMHPYIOTCS ¢ 00pa3oBaHueM mepBoro caiita cBsa3eiBanus (VD1)(VD2), koTophlii cienupuIecKy CBsI3bIBa-
€TCSI C aHTUTEHOM KJICTOYHOW MOBEPXHOCTH HMMYHHOM 3(P(PEKTOPHO KIICTKHU YEIIOBEKa,

rze nepBbiid BapuabenbHenid fomeH (VR1) sBisercs omanm m3 nomena TKP Va n nomena TKP Vf, a Bro-
poit BaprabensHbIil tomeH (VR2) sersercs npyrum u3 nomerna TKP Vo u nomena TKP V[, yka3aHHBIH nepBbIi
BapuabenbHblid fomeH (VR1) u ykazaHHBIA BTOpoii BapuabenbHbIi gfomeH (VR2) accommupyrorcst ¢ oOpa3osa-
HHeM BToporo caiita csassiBanus (VR1)(VR2), kotopsrit csssiBactcs ¢ MHC-acconuupoBaHHBIM BHPYCHBIM
TCTITHUIHBIM SITUTOTIOM,

IJIc YKa3aHHBIC J[BC MOJMICHTHIHBIC LEHH CIUTHl C MIAPHUPHBIMU ToMeHamu IgG denmoBeka u/win
Fc-nomenamu IgG yenoBeka mim uxX AUMEPHU3YIOMIUMUCS 00JIaCTAMH,

I7ie yKa3aHHbIC [[BE TOJHMIENTHIHBIC IIETIH COCIMHEHB! KOBAJICHTHBIMH W/WIM HEKOBAJICHTHBIMH CBS3SIMH
MEXIy YKa3aHHBIMH IIapHUPHBIMH JOMeHaMHu W/mu Fe-nomenamu,

r7ie yKa3aHHas MOJHIENTHIHAS MOJIEKyJa ¢ TBOMHOW CIENN(UIHOCTHIO CIIOCOOHA OHOBPEMEHHO CBS3HI-
BaThCSI C MOJICKYJIOH KIIETOYHOH MOBepXHOCTH M KiIeTKH 1 MHC-acconnmupoBaHHBEIM BHPYCHBIM IIEIITHIHBIM
SMUTOIIOM, H

I7ic MOPSAIOK BaphaOEeNbHBIX JOMCHOB B JIBYX TNOJHICOTHIHBIX IIemsX BeiOupactcs u3 VDI-VRI1 u
VR2-VD2 win VD2-VR2 u VR1-VDI1.

2. Mornekyna HONMHIIENTHA C IBOMHOM CIEU(PUYHOCTHIO B COOTBETCTBUU C T1.1, TIe MOCIeA0BATEIbHOCTH
muakepoB LINK1 u/umm LINK?2 conepskar o MeHbIIeH Mepe OJIMH MOTHB NOCJIEI0BATEILHOCTH, BEIOPAaHHBIN M3
GGGS, GGGGS, TVLRT, TVSSAS u TVLSSAS.

3. Mornekyna ToJIMIENTHAa C JBOWHOUW CIIeU(UIHOCTHI0O B COOTBETCTBUU C JIIOOBIM W3 M. 1, 2, Te yka-
3aHHBIC TIepBasi W BTOpas MOJHUIENTHAHBIC LEMH IOMOJHUTEIHHO COAEPIKAT M0 MEHBIICH Mepe OAWH IIapHHP-
HBIA ToMeH U Fc-goMen wim ero ¢parmentsi, oopazoBanubie u3 IgGl, 1gG2 unu IgG4 genoBeka, MpearnovTH-
TEJBHO TJIe YKa3aHHBIN Fc-TOMEH comepkXuT Mo MEHBIIeH Mepe OJHY MYTAIHIO, ITOAABISIONYI0 3¢ (eKkTopHYIO
¢dynkmuio B nocnenoBatensHocTH SEQ ID NO: 50 (ELLGGP) IgG1 denmoBeka, OoJjiee MPEANOYTHTEIHHO T
yKa3aHHass MyTalus, TOAABISIONas 3PpGEeKTOpHYIO (YHKIIHNIO, MOJIydeHa MOCPEICTBOM OJHON MM Oojiee MyTa-
uuit E1P, L2V, L3A, u otcyTcTBUeM octaTka B nmosoxkenuu 4 SEQ ID NO: 50.

4. Monekyia NOJHIIENTHIA ¢ JBOWHON CIEU(PUIHOCTHIO B COOTBETCTBUU C JOOBIM U3 T2, 3, Tae yKa-
3anHbll Fe-nomen copepxxut CH3-noMeH, comepakamiuii o MEHbIIEH Mepe OJHY MyTalLlUI0, KOTOpas YHIpPOILAeT
00pa3oBaHHE TETEPOJAUMEPOB, MPEAIOYTUTEIHHO T YKA3aHHBIC MYTAIMU BKIFOYAIOT MYTAI[MH THIA "BBICTYII-
BO-BIAJINHY".

5. MoJekyna MOJUIENTHAA C ABOHHOMN CIICIU(IIHOCTHIO B COOTBETCTBHH C JIFOOBIM U3 Ti.2-4, rie yka-
3aHHbI Fc-momen comepkut CH2- u CH3-nomeH(s1), comeprkamnuii(ne) o MeHbIIed Mepe 1Ba JOMOJHUTEb-
HBIX OCTaTKa INCTCHHA.

6. MoJeKyJIbI TIOTUIETITHIOB C IBOMHON CIIeM(UIHOCTHIO B COOTBETCTBHH C JIFOOBIM M3 Tim. 1-5, rae yka-
3aHHBIE BapuabenpHble HoMeHBI anTuTena VD1 u VD2 uMeroT CKOHCTPYHUpPOBaHHBIH AUCYIb()HUIHBIA MOCTHK,
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BBOJISAIINNA KOBaJCHTHYIO CBs3b Mexay VD1 m VD2, u rae ykazaHHbIC IUCTEHHBI BBEJCHBI B KapKACHYIO 00-
nactb (FR) 4 B ciiydae VL u B kapkacHyto o6iacTh 2 B ciryqae VH.

7. Mosekyia MONUIENITHAA C ABOWHOW CIIeNN(UIHOCTHI0O B COOTBETCTBHUHM C JIIOOBIM M3 TiL.1-6, The yka-
3aHHAs MOJIEKyJIa KIETOYHOH MOBEPXHOCTH, KaK N3BECTHO, BBI3BIBACT AKTHBALINIO MMMYHHBIX KIETOK WU SBIIS-
€TCs TI0 MEHbBIIIeH Mepe OJHOH, BRIOpaHHOW M3 Tpymmsl, cocrosmiei 3 CD3, CD4, CD7, CDS§, CD10, CD11b,
CDll1c, CD14, CD16, CD18, CD22, CD25, CD28, CD32a, CD32b, CD33, CD41, CD41b, CD42a, CD42b,
CD44, CD45RA, CD49, CD55, CD56, CD61, CD64, CD68, CD9%4, CD90, CD117, CD123, CD125, CD134,
CD137, CD152, CD163, CD193, CD203c, CD235a, CD278, CD279, CD287, Nkp46, NKG2D, GITR, FceRI,
TCRo/p u TCRyY/5, HLA-DR, npennodTHTeNsHO Iie yKa3aHHas MOJICKYJIa KJIETOYHOI MOBEPXHOCTH IPEICTaB-
astet coboii CD3y, CD36 mnm CD3e.

8. Mornekyna noJunenTria ¢ IBOMHON CIIeM(UIHOCTRI0 B COOTBETCTBUH C JIFOOBIM W3 1. 1-7, Tie obac-
TH B TiepBo# mosmnenTuaaol menu coxepxkat SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, a obmactu BO
BTOpOH monumentuaHou renu cogepkat SEQ ID NO: 31, SEQ ID NO: 32 u SEQ ID NO: 30.

9. Mornekyia MoJUIenTuaa ¢ ABOHHON crenn(UIHOCTHIO B COOTBETCTBUH C JIFOOBIM M3 MMI.2-8, B KOTOPOH
Fc-o0nacte B mepBoi MONMMNENTUAHOW LENH cojaepXuT mnocienoBarensHocTs ¢ SEQ ID NO: 26 wmm c
SEQ ID NO: 47 (Fcl) u Fc-ob6macte BO BTOPOH MOJHUIENTHIHOW IIEIIHA COACPKUT IMOCICIOBATEIBHOCTD C
SEQ ID NO: 27 umu ¢ SEQ ID NO: 48 (Fc2).

10. Mosekyna HONUNENTHIA C JBOHHOM CIEIU(PUIHOCTHIO B COOTBETCTBHU C II.1, TJIe TepBasi MOIHIICTITHI-
Has nenb comepxutr SEQ ID NO: 16, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55 wim SEQ ID NO: 57 u
BTOpas nmoJunenTuanas mnens conepxut SEQ ID NO: 17, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56 wu
SEQ ID NO: 58.

11. MoJstekya TOJHIENTHAA C JBOWHOH CHIETIM(PUIHOCTHIO B COOTBETCTBHH ¢ JITOOBIM 13 1. 1-10, Tie yka-
3aHHBIN TIepBBIN ydacTok cBs3biBanms (VD1)(VD2), KOTOphIid CBSI3BIBA€T MOBEPXHOCTHBIN aHTUTEH YKa3aHHBIX
MMMYHHBIX KJIETOK, TYMaHH3UPOBaH W/WM yKa3aHHBIA BTOpou ydacTtok cBs3biBaHus (VRI1)(VR2), xoTopsIi
cBsi3bIBacT ykazaHHbIH MHC-acconunpoBaHHBIN BUPYCHBIH MENTHAHBIN SMUTOI, 00JaqaeT co3pesiuei ahduH-
HOCTBIO M/MJIM CO3pEBIIEH cTaOMIIBHOCTBIO.

12. HykiienHOBasi KHCIOTA, KOMUPYIOIIAS IIEPBYIO MONUNCHTUAHYIO [IEIh W/ BTOPYIO MOJHUIICIITHIHYIO
IeTTb B COOTBETCTBHU C JFOOBIM 13 1. 1-11, miim BEKTOp 3KCIpEeccuy, CoAEpKAIIMi 10 MEHbIIEH Mepe O/IHY M3
YKa3aHHBIX HYKJICHHOBBIX KUCIIOT.

13. Kietka-xo3s1H, copeprKaiias 1 Heo0s3aTeIbHO SKCIPECCUPYIOIIasi BEKTOP, KaK OIPEeeHo B 1. 12.

14. @apmaneBTHYECKAss KOMIIO3HINS, COAEprKaIIasi MOJIEKYIY HOJHUIIENTH A C ABOWHON CIIEM(DUIHOCTHIO
B COOTBETCTBUU C JIOOBIM U3 M. 1-11, HYKIEHHOBYIO KHCIIOTY HJIM BEKTOP DKCIPECCHH B COOTBETCTBHH C T1.12
MO0 KIETKY B COOTBETCTBHUU C 11.13 BMecTe ¢ OJHUM WK OoJiee hapMarieBTHIECKH MTPUEMIIEMBIMH HOCHUTEIISIMH
WITA BCTIOMOTATEIbHBIMH BEIIECTBAMH.

15. TlpuMeHeHne MOJIEKYIBl MOJUIENTHAA C JBOWHON CHEM(PUIHOCTHIO B COOTBETCTBUU C JIIOOBIM H3
mm.1-11, HyKJIEHHOBOW KHCIIOTHI WM BEKTOpPA SKCIPECCHH B COOTBETCTBHH C .12, KJIETKH B COOTBETCTBHH C
.13 win dapManeBTHICCKONH KOMITO3UIIMK B COOTBETCTBHH C I.14 B METUIIMHE TPEAMIOYTHTEIBHO JUIS MPEIy-
TPEXKICHUS WK JICUCHHS HH(EKIIMOHHBIX 3200 ICBaHUI.

Link1 LuapHmp
an-{ VD1 CH2 |CH3 COOH
CysCys . b—|
““2‘ VD2 C CH2 |cH3 COOH
Link2 retepo-
AVUMEpPHbIN
Dur. 1

| (A-D) [ Il \Y
dur. 2
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