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B m300pereHnM mnpenycMOTpEHBl aroHUCTHYECKHWE aHTHTENa WM WX aHTUTCHCBS3BIBAIOIIME YacTH,
xotopsie cBs3biBaroTcs ¢ CD40 uenoBeka. Takme aHTHTena HeoOs3aTenbHO copepkar Fc-obmactu c
ycuineHHo# crieruduuHocThio B oTHomieHnn FcyRIIb. M300pereHne Takke OTHOCHTCS K criocobam
JICYeHUsI paKa WIA XPOHMYECKOW WH(EKIUH IyTeM BBEJCHUS AaHTHTEN COIIACHO HACTOSIIEMY

M300pETEHUIO HY)KJAIOIIEMYCSl B 3TOM CYOBEKTY.
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CchliIKa HA POICTBEHHBIE 3asIBKH

IMo HacToOsIIIEH 3asBKE HCIIPALIMBACTCS IPUOPUTET B COOTBETCTBUH C NPEIBAPUTEILHON 3asBKOW HA BhIJa-
gy materta CIITA Ne 62/304012, nogannoii 4 mapta 2016 T., pacKpbITHe KOTOPOH BKJIIOYEHO B HACTOSIIUHN J10-
KYMEHT IIOCPEICTBOM CCBHIJIKH.

IpeamecTBYOLUIl YPOBEHb TEXHMKH HACTOSIIIET0 H300peTeHUs

HepmaBHue mccienoBanms moKa3aii, YTO PAKOBBIEC 3a00JI€BaHMS YETIOBEKA U XPOHNYECKHE HHPEKIMHA MOXK-
HO JICYHUTH C TIOMOIIBIO CPENICTB, KOTOPhIE MOTYIHPYIOT MMMYHHBIH OTBET MAIlMCHTA HA 3JI0KAYeCTBCHHBIC W
nHuIMpoBanueie KineTku. Cm., Hanpumep, Reck & Paz-Ares (2015) Semin. Oncol. 42:402. AroHuctudeckue
anrurena k CD40, takue kak CP-870893 n naneryzymad (SGN-40), 6buti onpoOoBaHbI 171l JICYEHUS paKa Ha
OCHOBAHUHU YOCKICHHUS, YTO OHHU MOTYT YCHJIHMTh TaKOoW MMMYHHBEIH orBeT. Cwm., Hampumep, Kirkwood et al.
(2012) CA Cancer J. Clin. 62:309; Vanderheide & Glennie (2013) Clin. Cancer Res. 19:1035. HegaBHue 3kcrie-
PUMCHTBI Ha MBIIIAX BBIABWIH, 4TO aHTHTENa K CD40 ¢ ycuneHHOH crenu(uIHOCThIO B OTHOIIICHUU WHTHOU-
pyromero Fc-penenropa FcyRIIb xapaktepu3yroTcst yBeTHUeHHOW MPOTHBOOIYX0JIEBOH 3¢ (heKTUBHOCTHIO. CM.,
HarpuMmep, MEXKIYHApOAHYI0 NaTeHTHylo myonmkammo WO 2012/087928; Smith, et al. (2012) PNAS
109(16):6181-6; Li & Ravetch (2012) Proc. Nat'l Acad. Sci (USA) 109:10966; Wilson et al. (2011) Cancer Cell
19:101; White et al. (2011) J. Immunol. 187:1754.

CymiecTByeT TOTPeOHOCTh B yNYUIICHHBIX arOHUCTHYECKUX aHTHTenax k CD40 yemoBeka i JedeHUs
paka M XpOHHYECKHX WHOPEKIUH y cyObekToB-moaeil. Takue aHTHTENa MPEAIOYTHTEIHFHO OYAYyT XapaKTepu30-
BaTbCSl YCHJICHHOHN CIIelM(UYHOCTBIO B OTHOIIEHHH MHruompytomero Fc-penenropa FeyRIIb no cpaBrenuto c
axktuBHpyromumMu Fc-perienitopamMu u OyIyT HPOSIBIATH YCHJICHHYIO NMPOTHBOOIYXOJIEBYIO W/WIM MPOTHBOMH-
(heKIIMOHHYIO aKTUBHOCTb.

KpaTtkoe pacKkpbITHe HACTOSIIET0 H300peTeHus

B Hacrosimem TOKyMEHTE IpPeayCMOTPEHBI BHIJICICHHBIE MOHOKJIOHAIBHBIE aHTHUTeNa (HalpuMep, MbIIIH-
HBIC MOHOKJIOHAJIbHBIC aHTUTENA, TYMAaHU3UPOBAHHBIC MBIIIMHBIC MOHOKIOHAILHBIC aHTUTENAa U MOHOKJIOHANb-
HBIC aHTHUTENA YENOBEKa), KOTOphIe creluduuecku cBssbiBatoTes ¢ CD40 yemoBeka (3penasi mMOCIEI0BATENb-
HocTh SEQ ID NO: 11), HeoOs13aTesIbHO XapaKTepH3YIOIHecss MOAUPHUIMPOBaHHBIMU Fc-00macTsiMu, KOTOpbIe
YCWJIMBAIOT CNIEUPUIHOCTh B OTHOIICHWH CBs3bIBaHUA ¢ perientopoM FcyRIIb. Takke nmpemxycmotpens! (i) aH-
TUTENA, KOTOPhIe KOHKYPUPYIOT C aHTHTEIAMH, PACKPBITHIMU B HACTOSIIEM TOKYMEHTE, 3a cBsi3biBanue ¢ CD40
yenmoBeka, u (i) aHTUTENa, KOTOPHIC CBS3BIBAIOTCS C TEMU K€ SMUTONAMH, YTO M aHTUTENA, PACKPHITHIC B Ha-
CTOAIIEM JTOKYMEHTE, T.C. aHTHTENA, KOTOPhle KOHKYPUPYIOT 3a cBs3biBaHue ¢ CD40 denoBeka ¢ aHTHTEIAMU,
COZIEpXKAIMHA MYTaHTHYIO Fc-005macTh, XapakTepu3yIonIytocss OQHON WM HECKOIBKIMH MYTalldsSIMHU, COOTBET-
CTBYIOIIVMH OJHOM WM HECKOJIBKUM MYTAIlMsIM B Tspkenoil nenu [gG, BEIOpaHHBIM M3 TPYHIIBI, COCTOAIICH U3
N297A, S267E  ("SE"), S267E/L382F  ("SELF"), G237D/P238D/P271G/A330R  ("V9") wmm
G237D/P238D/H268D/P271G/A330R ("V11") (SEQ ID No: 3-7), Takue kak aHTHTENA, KOTOPbIE KOHKYPHUPYIOT
3a ca3biBanme ¢ CD40 genoBeka ¢ mAb IgG1 knona 2141, kotopoe Taxxe Hocut HazBanue CP-870,893.

CornacHO HEKOTOPBIM BapHaHTaM OCYIIECTBICHHUS aHTUTEJIO COTIACHO HACTOAIIEMY M300pETEHHIO CoIep-
SKUT TSDKETYI0 1eTlb U JIETKYIO Lelb, IPUUeM TsbKesast Helb coaepKuT nocienoBatenbnoctd CDRH1, CDRH2 u
CDRH3, u nerkas unemnb cogepxkut CDRL1, CDRL2 u CDRL3 u Fc-Bapuanter N297A, S267E ("SE"),
S267E/L382F ("SELF"), G237D/P238D/P271G/A330R ("V9"), G237D/P238D/H268D/P271G/A330R ("V11"),
KaK PacKpbITO B Ta0M. 2.

CoracHO HEKOTOPHIM BapHaHTaM ocylecTBieHus: Fc-BapuanTtel BkiroyaroT B cedss N297A (SEQ ID No:
2, 3), SE (SEQ ID No: 2, 4), SELF (SEQ ID No: 2, 5), V9 (SEQ ID No: 2, 6) w/mwmm V11 (SEQ ID No: 2, 7).
CoryacHo anbTepPHATHBHBIM BapHWaHTaM ocyliecTBieHUs aHTHTena kK CD40 denoBeka COTIIACHO HACTOSIIEMY
n300pETEHNIO BKITIOYAIOT B ce0s1 aHTHUTENA, COIepIKaINe TSDKENbIE U JIETKUE IIEeTIH, COCTOSIINE, 110 CYIIECTBY, U3
MIOCJIEIOBATEIFHOCTEH YKAa3aHHBIX TSDKENBIX W JIETKUX IIETIeH, MU COIep KaT TSHKETBIC U JISTKUE IIeTIH, XapaKTe-
pusytomrecs no Menbieit Mmepe 80%, 85%, 90% u 95% MIeHTHYHOCTHIO MTOCIEA0BATEIFHOCTEH IO OTHOLICHHIO
K yKa3aHHBIM TIOCJIeNOBaTENILHOCTAM. COTJIaCHO HEKOTOPHIM BapHaHTaM OCYyIIecTBIeHUs aHTuTena Kk huCD40
COTJIACHO HACTOSIIEMY M300peTeH IO coepkaTr MoauduipoBannslie Fc-obnactu ¢ Gomnpuiell creruuaHOCThIO
B oTHOIIEHNH cBs3bIBaHMS ¢ FcyRIIb B oTimiame oT CBA3BIBaHUSA ¢ aKTUBHUPYIOIIUMH PELENTOPAMH, YeM aHTHUTE-
na ¢ Fc-o0xacTsiMu, Berpevatommmucs B npupojie. CorimacHo oIpeaeeHHbIM BapuaHTaM OCYIIECTBICHHUS COOT-
HomreHnne A/l g anturena k huCD40 coracHO HacTosIeMy M300PETEHHIO COCTABISIET MEHBIIE YeM 5 U co-
TJIACHO TPEATIOYTUTEIHHEIM BapHAHTaM OCYIICCTBICHUS MCHBIIE YeM 1.

CornacHo OmpeeIcHHBIM BapUAHTaM OCYIIECTBICHHS HACTOsAIICE N300pETCHIE OTHOCHTCS K aHTHTEIAM K
huCD40 wnm mxX aHTUTEHCBSI3BIBAIONIMM (hparMeHTaM, KOTOpPhIe KOHKYPHPYIOT 3a CBS3BIBAHHE, TEPEKPECTHO
OOKMPYIOT WIIM CBSI3BIBAIOTCSI C TEM K€ SIMTOIOM, YTO W OJHO WJIM HECKOJIBKO aHTHTEN, coaepkammx Fc-
BapuauTsl N297A (SEQ ID No: 2, 3), SE (SEQ ID NO: 2, 4), SELF (SEQ ID NO: 2, 5), V9 (SEQ ID NO: 2, 6),
n/mm V11 (SEQ ID NO: 2, 7), Bkiitodast B ce0st 4eIoBeUeCKHe WM TYMaHU3UPOBAHHbBIE aHTHUTEA.

CoryiacHO HEKOTOPBIM BapHaHTaM ocyiecTBieHns antutenao kK huCD40 cormacHo HacTosmeMy nu3oopere-
HHUIO COJEPIKHUT OJHY I HECKOJBKO TSDKEIBIX IeTel W OJHY I HECKOJBKO JIETKHX IIeTel, HapuMep ABE TH-
JKEITbIe TIeTIH U IBE JIETKHE IICTIH.

CornacHO HEKOTOPHIM BapHAHTaM OCYIICCTBICHUS BBIICICHHOE aHTUTEIO WU €r0 aHTHICHCBS3BIBAIOIIAS
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4acTh, KOTOPBIE

(1) crern¢muecku ces3bBatotes ¢ CD40 yenoBeka u

(il) comeprkaT MyTaHTHYIO Fc-001acTh, XapaKTepU3YIONIYIOCS OTHOM MITH HECKOJIbKUMH MYTalldsIMHU, COOT-
BETCTBYIOIIMMHU OJHOW WJIM HECKOJIBKAM MYTalWsAM B TsDKedoi menu [gG, BEIOpaHHBIM M3 TPYIIIEL, COCTOSIICH
n3 SEQ ID NO: 3-7.

CornacHO HEKOTOPHIM BapHaHTaM OCYIIECTBICHHUS BBIICICHHOE aHTUTEJIO FIIM €r0 aHTHICHCBA3BIBAIOIIAS
4acTh KOHKYPHUPYIOT 3a cBsi3biBanne ¢ CD40 yemoseka ¢ CP-870,893 wim ChiLob, 2141.

CornacHO HEKOTOPBIM BapHaHTaM OCYIIECTBICHUS aHTHUTENIO WM €r0 aHTUTEHCBA3BIBAIOIIAS JaCTh XapaK-
TEPHU3YIOTCS YCHIICHHOH cIenM(PHIHOCTHIO B OTHOIIEHUH cBsi3biBaHUs ¢ FcyRIIb.

Hacrosmee n300peTeHne IOMONHUTEIHHO OTHOCUTCS K HYKJICHHOBBIM KHCIIOTaM, KOAWPYIOIMIMM Bapua-
OesbHBIC 00JIaCTH TSKENON W/uiM Jierkoi neneit anturen k CD40 corimacHo HacToseMy N300pETeHUIO MM HX
AQHTUTEHCBS3BIBAIONINX (ParMeHTOB, BEKTOPaM JKCIIPECCHH, COAEPIKAIM MOJIEKYJbl HYKICHHOBOH KHCIIOTHI,
KJIETKaM, TPaHC(OPMHUPOBAHHBIM BEKTOPAMH 3KCIIPECCHUH, U CIOCO0aM IOJIyYEHHS aHTHTEI ITyTeM SKCIPECCUH
AHTUTEN U3 KJIETOK, TPaHC(OPMHUPOBAHHBIX BEKTOPAMH SKCIIPECCUH, M U3BJICUCHHS aHTUTEA.

Hacrosimee n3o0perenue Takke OTHOCUTCS K (hapMaleBTUYECKUM KOMIIO3UIMSAM, COACPKAalIM aHTHTeIa
k huCD40 coriacHo HacTosIIEMYy H300pETEHUIO WM MX aHTHTEHCBS3BIBAIONIE (parMeHThl U (hapMarieBTHYIC-
CKHU TIPUEMJIIEMBIl HOCUTEIb.

Hacrosmee nzobperenne 0THOCHUTCS K CTIOCO0Y YCHIICHHS IMMYHHOTO OTBETa y CyOBeKTa, IpeaycMaTpH-
BaroIeMy BBeJieHHe 2P GeKTUBHOTO KommdecTBa antutena kK huCD40 cormacHo HacTosIIeMy H300pETEHUIO FITH
€ro aHTHTeHCBS3BIBAIOMIETO ()parMeHTa CyObeKTYy Tak, 4TOObI YCHJINBaTh UMMYHHBIH OTBeT y cyOnekTa. Co-
TJIACHO OTIPE/IEICHHBIM BapHaHTaM OCYIIECTBICHUS CyOBEKT XapaKTepHU3yeTCs HAIWIHEM OIyXOJIM, M MMMYH-
HBIIl OTBET NPOTUB OMyXO0JH ycuinBaercsi. COrJIacCHO JpyroMy BapHaHTY OCYILECTBIECHHS CyOBEKT XapaKTepH-
3yeTcs HaJM4ueM BHUPYCHOW HHQEKIUH, HANPHUMEP XPOHUYECKON BHUPYCHON WH(EKIUH, W TMPOTHBOBUPYCHBIH
UMMYHHBIH OTBET YCHUIMBACTCSI.

Hacrosiee n3o0pereHne Takxe OTHOCHTCS K CIIOCOOY MHIMOMPOBAaHUS POCTa OITyXO0JIeH y CyObeKTa, npe-
JycMaTpuBaroLieMy BBeJeHHe cyObekTy anturena kK huCD40 cornacHo HacTosmeMy H300pETEHHIO WK €ro aH-
TUTCHCBS3BIBAIOIIETO (PparMeHTa TakK, 4ToObl HHTrHOMPOBATH POCT OITYXOJIH.

Hacrosmee n3o0pereHne AOMOTHUTENFHO OTHOCUTCSA K CHOCOOY JICYEHHUS paka, HAIpHUMeEp, ¢ MOMOIIBIO
MMMYHOTEPAINH, PeIyCMaTPUBAIONIEMy BBEACHNE HYKIAIOMIEMYyCS B 3TOM CYOBEKTy TeparneBTH4ecku 3¢ dek-
TUBHOTO KoyimdecTBa anTtuTena k huCD40 coriacHo HacTosAIEMY H300PETEHUIO MIIH €T0 aHTUT€HCBSA3BIBAIOIIETO
(parmenra, HanpuMep, B BUE (apMarieBTHIECKON KOMIIO3HIINH, TEM CAMBIM OCYIIECTBIISA JieueHue paka. Co-
TJIACHO OTIPE/IEICHHBIM BapHaHTaM OCYIIECTBICHHS pak MPEACTaBIseT cO00H ciemyromee: pak MOYEBOTO My3bI-
psi, paK MOJIOYHOM KeJe3bl, paK MAaTKH/IIEHKH MaTKH, PaK SIMYHHIKA, PaK MPEICTATEIbHON KeNe3bl, paK SUIKa,
paKk NHIIEBOJA, paK >KeJIyJOYHO-KUIICYHOTO TPaKTa, PaK IODKEITyJOYHOW JKeJe3bl, paK TOJCTOH W NpsMon
KHUIIIKH, paK TOJICTOW KHIITKH, PaK MOYKH, paK TOJIOBHI U IICH, PaK JICTKOTO, PaK JKeIyAKa, TePMUHOTCHHBIH PakK,
pax KOCTH, paK NEeYeHH, paK IIMTOBUIHON XKeJe3bl, paKk KO>KH, HOBOOOpa3oBaHHE LIEHTPAJIbHONW HEPBHOM CHCTe-
MBI, JIUMpoMa, JIeHK03, MUeJIoMa, capkoMa M pak BUPYCHOTO NpoucxoxeHns. CorjacHo OnpeesieHHbIM Bapu-
aHTaM OCYIICCTBICHUS PaK MPEACTABISCT COOOM METaCTaTHUCCKUI pak, pepaKTEpHBIA paK WM PCLUIUBH-
pyroumii pax.

CornacHO oIpeeNeHHBIM BapuaHTaM OCYIIECTBIICHHS OMTUCAHHBIC B HACTOAIIEM JOKYMEHTE CIIOCOOBI MO-
JyJTAPOBAaHUS UMMYHHOU (D)YHKIIUU B CITOCOOBI JICUCHUS TIpelycMaTpuBaloT BBeneHue antutena k huCD40 co-
TJIACHO HACTOSIIEMY M300pPETCHHIO B KOMOWHAITMHM WU B BUJE OMCIIEIM(PHIECKOTO peareHTa ¢ OJHUM W He-
CKOJIBKAMH JOTOTHUTEIBHBIMH TE€PAIIeBTUYECKUMHU CPEIICTBAMH, HAIPUMEDP BTOPHIM HMMYHOMOAYJIUPYIOIINM
AQHTHUTEJIOM.

Kpartkoe onucanne rpadpuyecknx MaTepuajion

Ha ¢ur. 1A, 1B, 1C u 1D moka3zaHbl XapaKTepUCTHKH T'yMaHU3UPOBaHHBIX B oTHOmeHNH CD40/FcyR mbI-
meit n Fe-BapuantoB kiona 2141 k CD40. Ha ¢ur. 1A mpezncraBieHo penpe3eHTaTHBHOE OKpAIIMBaHKE C TI0-
MOIIBI0 MPOTOYHOH TToMeTpr CD40 MBI WM YeloBeKa HA yKAa3aHHBIX MOMYJISALHUSAX CIUICHOIMTOB OT
CD40-/-huCD40+/+ Mpimreit 1 Mpimeit aukoro tuna. dur. 1B npencrasiser co0oi penpe3eHTaTUBHOE OKpPaIlIn-
BaHME C NMOMOLIBIO0 MPoTo4HON nuTomMerpun GC B-KIIeTOK M3 Me3eHTEepHAIBLHOTO JIMM(OY3Jia YKa3aHHOTO THIa
Mmeimiei. ['efituposanu sxuBbie B220+ knetkn. GC B-kitetkn nokazansl kak CD38-Fashi. Ha ¢wur. 1C npowmtio-
ctpupoBad ELISA mns oOHapykeHUs coiepaHus B chiBOpoTke crnemudrdaeckoro mist HIN1 rpunma IgG ot
MBIIIeH, UMMYHU3UPOBAHHBIX pekoMOMHAaHTHRIM HINI rpumma. Kaxknas Todka mpencTaBiiieT OTACIBHYIO
Mbimb. Ha ¢ur. 1D npownmocTpupoBana crielii(UIHOCTh CBS3BIBAHHS YKa3aHHBIX Fc-BapmaHTOB Ab KjOHa
2141 x CD40, onenennas ¢ momonisio ELISA ¢ ucnonp3oBanrem pexomOunanTHoro hCD40. Jlannble mpen-
CTaBJICHBI Kak cpeanee. CM. Taxke Tadu. 1.

Ha ¢wur. 2 nmokazano ceszpiBanne hCD40 ¢ CD40L Mbimm 1 4eroBeka ¢ UCmoiib3oBaHneM ananu3a SPR ¢
nMMoOumm3oBanHbIM CD40 genoseka u pactBopumbiM CD40L wenroBeka/mMblm, TUTpyeMbIM OT 33 1o 0,5 HM.

Ha ¢wur. 3A u 3B nokazano, uto mAb genoBeka k CD40 tpeOyroT B3ammozeicTBust ¢ FcyR mst in vivo ak-
tuBHOCTH. Ha ¢ur. 3A mokazan npoduis csa3biBanus ¢ FcyR Fc-BapuanTtos kiona 2141 k CD40. Cwm. takxke
Tabn. 2. Ha ¢wur. 3B nokasan aHanu3 npotouHoil nutomerpuu B oTHoumienun OVA-cnemmpunueckux CD8+ T-
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KIIETOK B KPOBW T'yMaHM3UpOBaHHBIX B oTHomieHWH CD40/FcyR wmplmei, ”MMyHH3UPOBAaHHBIX C TOMOIIBHIO
DEC-OVA B npucyTCTBHH WM IIPU OTCYTCTBUH yka3aHHbIX aHTH-CD40 Fc-BapuantoB CP-890,873 (cneBa) mim
ChiLob 7/4 (cnpasa). Kaxknast Touka npesncTaBisieT OTACIbHYIO MBIIIb.

Ha ¢ur. 4A, 4B, 4C un 4D nokazana yBennueHnHas aktuBHOcTh CP-870,893 ¢ momomsio Fe-nmxenepun
st crienrguyeckoro B otHomennu FeyRIIB ycunenust. Ha ¢ur. 4A mokasana KpaTHOCTh M3MEHEHUs auH-
Hocteil cBasbiBanms hFcyRIIB u hFcyRIIB/hFeyRIIAR! antu-CD40 Fe-Bapuantos 2141 Ha OCHOBaHHH H3Me-
pennit ¢ momompio SPR. Cwm. Takke Tabu. 2. Ha ¢ur. 4B nokasaH aHanm3 nMpoTOYHOH LUTOMETPUH B OTHOILIE-
oM OV A-cnennduyecknx CD8+ T-irerok B kpoBu huCD40/FcyR mplinei, IMMYHH3UPOBaHHBIX C ITOMOLIBIO
DEC-OVA B npucyTCTBUH WJIM MPHU OTCYTCTBUU yka3aHHBIX aHTH-CD40 Fc-BapmantoB CP-870,893. Kaxnas
TOYKA MPEACTABISAET OTACIbHYIO MbIITb. Ha ¢ur. 4C moka3zaHbl KOJUYECTBA TPOMOOIIMTOB B KPOBHU Uepe3 24 |
nocsie BBeneHus Fe-BapuantoB CP-870,893 x CD40 rymanmzupoBanubiM B oTHomeHun CD40/FcyR Mbimram.
Kaskiast Touka MpeicTaBiseT OTAebHYI0 Mbimb. Ha ¢ur. 4D mokazamst hCD40 /hFeyRIIA'/hFcyRIIB wu
hCD40"/hFcyRITA7hFcyRIIB" MbIim, KOTOpBIX MMMYHH3UpOBaTH ¢ nomonisio DEC-OVA B npucytctun CP-
870,893-1g(G2 1 aHATM3UPOBAIH B OTHOIIICHUH MPOIIEHTHBIX oTHOMmEeHUH OV A-criennpnaecknx CD8+ T-kieTok
B KpoBH Ha 7 neHb. CM. Takxke TadiI. 2.

Ha ¢wur. 5A u 5B nokazana yBenudeHnHast aktuBHOCTh CP-870,893 ¢ momomnipio Fe-mmkeHepun is crie-
muduueckoro B oTHomeHun FcyRIIB ycunenus. Ha ¢ur. SA moka3aHo m3MeHeHHE oOIIell MacChl Tena ¢ Tevue-
HUEM BpPEMEHM TIOCJe OJHOKpaTHOW mHBeknuu Fc-Bapmanta CP-870,893 rymMaHM3MpOBaHHBIM B OTHOIIECHUH
FcyR/CD40 mpimam. [lanuele npexactasieHsl kak cpeanee = SEM, n=4. Ha ¢ur. 5B mnoka3zansl kommuecTBa
TPOMOOITUTOB B KPOBH T'yMaHU3MpOBaHHBIX B oTHOomeHnu CD40/FcyR mblmeit yepe3 7 nHeil mocie BBEICHUS
anTu-CD40 Fc-Bapuanto CP-870,893. Kaxnast Touka MmpencTaBiseT OTACIbHYIO MBIIITh.

ITonpoOHoe pacKpbITHE HACTOSIILET0 H300peTeHNs

Hacrosmee n3o0peTeHne OTHOCHUTCS K BBIACICHHBIM aHTHTENAM, B YACTHOCTH MOHOKJIOHAJIBHBIM aHTHTE-
JaM, HapuMep, TyMaHU3UPOBAaHHBIM MJIM YEIOBEYECKUM MOHOKIJIOHAJIBHBIM aHTHUTEIaM, KOTOpPhIE crienuduye-
cku cBs3piBaoTesa ¢ CD40 venoseka ("huCD40") u xapakTepH3yIOTCs arOHUCTHYCCKON aKTUBHOCTBIO. [Ipemy-
CMOTPEHBI MOCIIEA0BATEILHOCTH ISl Pa3JIMUHBIX TYMaHU3MPOBAHHBIX MBIITHHBIX MOHOKJIOHAJIBHBIX aHTHTEN K
huCD40. CornacHo onpe/e/IcHHBIM BapHaHTaM OCYILIECTBIICHHS OITMCAHHbBIE B HACTOAIIEM JOKYMEHTE aHTHTeNa
MPOUCXOJAT M3 KOHKPETHBIX MBIIIMHBIX TOCIIEI0BATEIBHOCTEH 3apO/IbIIIEBON JIMHUH TSKEIOH U JIETKOH Ierner
W/MIM COJEpKaT KOHKPETHBIE CTPYKTYpHBIE NpH3HAKH, Takue kKak obmactu CDR, comepikamime KOHKpETHbIC
aMHMHOKHCIIOTHBIE [TOCIIEA0BATEIEHOCTH.

JIOTIONHUTENBHO B HACTOAIIEM JOKYMEHTE HPEIyCMOTPEHBI CIIOCOOB! MONTYyYCHUS TAKUX AHTHUTEIN, NUMMY-
HOKOHBIOTAaTOB M OMCHEU(PHUIECKUX MOJIEKYJ, COACP)KAIIMX TAKWE aHTHUTENAa WM MX AHTHUTCHCBS3BIBAIOIIUE
(bparMeHTsl, 1 (hapMaIrieBTHUIECKHE KOMITO3UITNH, COCTABICHHBIE TaK, YTOOBI COJIEpKaTh aHTHUTENA WK (parMeH-
Tel. KpoMe TOro, B HacTosIEM HOKYMEHTE MPEAyCMOTPEHBI CIIOCOOBI MPUMEHEHUS aHTUTEN JJIsl yCWICHHUS UM-
MYHHOTO OTBETa, OTACIBHO MM B KOMOHHAIMY C IPYTUMH HMMYHOCTUMYJIUPYIOLIMMH CPEICTBaMH (HAIpHUMep,
AQHTUTEIaMH) W/WIN TIPOTHBOOIYXOJICBEIMH MM MPOTUBOMH(EKIMOHHEIMU BUAaMHu Tepanuu. COOTBETCTBEHHO,
OIMCaHHbIE B HACTOSIIEM JIOKyMeHTe aHTHuTena K huCD40 MOXHO HCHONB30BaTh B JIEYEHUH B ITMPOKOM pa3HoO-
00pasuu TepareBTHYEeCKUX MPUMEHEHHH, BKIIoYasi B ce0s, HalpuMep, HHrHONpOBaHUE POCTa OIYXOJH H Jieue-
HHE XPOHWYECKUX BUPYCHBIX HH(EKINH.

OrmpeneneHus.

Jlist Toro 4TOOBI HacTosIIee onucaHue OblIo Oojiee MOHSATHBIM, CHAYana JaHbl ONpEeICHUs ONpeelieH-
HBIX TEPMHHOB. [lOIONHUTENbHBIE ONPEAEICHHs MPEACTABICHB BO BCEM IOAPOOHOM PACKPBITHH HACTOSIIETO
N300peTeHUS.

CDA40 otHocuTcst K "mpencraButenmo 5 cynepcemericta perientopoB TNF" (TNFRSF5). Ecnu nHoe He
yKa3aHO WJIH He SICHO M3 KOHTeKcTa, cchliki Ha CD40 B HacrosimeM fgokymeHTe oTHocsaTcs kK CD40 genoBeka
("huCD40"), u aatutena k CD40 otHocsarcs k antutenaMm k CD40 genoseka. CD40 demoBeka AOMOIHUATEIHHO
ormcad B GENE ID NO: 958 u MIM (Mendelian Inheritance in Man): 109535. ITocnenoBarensnocts CD40 ye-
noseka (NP_001241.1), Bkmoyas B ce0st 20-aMHHOKHCIIOTHYIO CUTHAIIBHYIO TIOCJIEIOBATEILHOCTD, IIPE/ICTaBIIe-
Ha B SEQ ID NO: 11.

CD40 BzammoneiictByer ¢ smrangom CD40 (CD40L), kotopsiii Taxke HasbiBaercst TNFSF5, gp39 u
CD154. Ecnu He yka3aHO MHOE WM HE SICHO U3 KOHTEKCTa, cchblikd Ha CD40L B HacTod1eM HJOKyMEHTE OTHO-
carcst k CD40L yenoseka ("huCD40L"). CD40L uenoseka momonautensHo omucan B GENE ID NO: 959 u
MIM: 300386. [TocnemosarensrocTs CD40L wenmoseka (NP_000065.1) mpencrasiena 8 SEQ ID NO: 12.

Ecnu nHOE He yKa3aHO WM HE SICHO M3 KOHTEKCTA, HCIIOJIb3YEMBIH B HACTOSAIIEM JOKyMEHTE TEpMHH "aH-
TUTENO" MOKET BKIJIIOUATh B CeOs IIeNbIe aHTHTENA W JIIOObIe aHTUTEHCBS3bIBAIOIINE (GparMeHTHI (T.¢. "aHTUTeH-
CBSI3BIBAOIINE YaCTH'") WIN UX OTIeNbHbIe menu. CorjJacHO OJHOMY BapHaHTy OCYIIECTBIICHUS "aHTUTENO" OT-
HOCHTCS K TJIMKOTIPOTEHHY, COAEpIKAIIeMy 10 MeHbIei Mepe aBe Tspkenble (H) menu u nBe nerkue (L) merw,
COEIMHEHHBIE MEXIY CO00M AUCYNbGUIHBIMY CBA3SIMHU, I UX aHTUTE€HCBsI3bIBArOIINH Gparment. Kaxknas Ts-
JKeJasl LeTb COCTOUT M3 BapualenbHOM 001acTH TSDKENION 1en (KOTopasi COKPAICHHO B HACTOSIIEM JOKYMEHTE
o0o3HaueHa Vy) M KOHCTaHTHOW 00JIacTH TSDKENOH Lenu. B onpeneneHHBIX BCTpevaromuXxcst B IPUPOE aHTUTe-
nax IgG, IgD u IgA koHcTaHTHAst 007acCTh TSHKEOH 1enu cocTouT U3 Tpex nomenos, CH1, CH2 u CH3. B on-
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PEACTICHHBIX BCTPCYAIOIINXCS B MPUPOJC aHTHTENAX KaKJIas JIErKas IIelb COCTOUT U3 BapHaOeIbHON 00JIacTH
JIETKO# 11enn (KOTOopasi COKPAIICHHO B HACTOSIIEM JOKYMEHTe 0003HaYeHA V| ) M KOHCTAHTHOW 00JAaCTH JIETKOM
nenud. KoncranTHas o0acTh JIETKOM I COCTOUT U3 oaHoro gomena, Cp. Oomactu Vi 1 Vi MOXKHO IOIIOJHHU-
TEJNBHO pa3eNuTh Ha 00JIaCTH THUIepBapruadenbHOCTH, KOTOPHIE HA3BIBAIOTCS OIPEEIIAIONINe KOMIUIEMEHTAp-
HocTh obactu (CDR), wepenyromnuecst ¢ 00IacTsIMU, KOTOPBIE SIBISIOTCS 00Jiee KOHCEPBATUBHBIMH, KOTOPHIE
HasbIBaroTcs kapkacHbie oomact (FR). Kaxxmas Vi m Vi coctout u3 Tpex CDR u "eThIpex KapKacHBIX o0yacTei
(FR), pacmonoxeHHBIX OT aMHHOKOHIIA K KapOOKCHKOHIY B cieayromeM mopsnake: FR1, CDR1, FR2, CDR2,
FR3, CDR3, FR4. BapuabenbHble 00JIACTH TSHKEIION M JIETKOM LETel COoepIKaT CBA3BIBAIOIINN JOMEH, KOTOPBIH
B3aUMOJICHCTBYET ¢ aHTHTCHOM. KOHCTaHTHBIC 00JIACTH aHTHTEI MOTYT OIIOCPE0BaTh CBA3BIBAHUE HMMYHOTJIO-
OyJNHHA ¢ TKaHAMU WK (paKTOpaMu X03sWHA, BKIIOYAs B ce0s Pa3IUYHbIC KICTKA UMMYHHOU CUCTEMEI (HAIIpH-
Mep, 3pPeKTOpHBIC KIETKH) U NepBhIi kKoMIoHeHT (Clq) Kilaccuueckoil CHCTEMBI KOMITJICMEHTA.

AHTHTENA, KaK MPaBWIO, CICHU(UICCKH CBA3BIBAIOTCS CO CBOMM KOTHATHBIM aHTUTCHOM C BBICOKOW ad-
(MHHOCTHIO, KOTOpas oTpaxkaeTcs B KoHcTanTe muccormamnun (Kp), cocrapmsromeii 107 - 107" M umn Menpme.
Jio6ast Kp Gombie uem npubmusutensao 10° M, kak mpaBuIio, paccMaTpHBaeTes KAk yKa3bIBaIOIas Ha HEcTie-
mupuIecKoe CBsI3bIBaHue. Vcmonmbp3yeMoe B HACTOSIIEM JOKYMEHTE aHTHTEN0, KOTOpoe "CBS3bIBaeTCA crienupu-
YecKH'" ¢ aHTUTE€HOM, OTHOCHUTCSI K aHTUTETy, KOTOPOE CBS3BIBACTCS C AaHTUTEHOM M, 10 CYIIECTBY, HACHTUIHbI-
MH aHTHTEHAMH C BBICOKOH ahOHUHHOCTEIO, 4TO O3HAYAET, 4TO Xapakrepusyercs Kp, cocrasmsomeit 107 M wmm
MeHbIIe, mpeanouTuTenso 10™° M mwim MeHbIre, naxe Gosee mpeanouTuteasso 5x10° M uax MeHblIe U Hau-
onee mpeamourutensro 10° M - 10" M i MeHblIie, HO He CBSI3BIBACTCS ¢ BBICOKOH adhdUHHOCTBIO ¢ HEPOJI-
CTBEHHBIMH aHTUTCHAMH. AHTHTEH SBISETCS "TIO CYIIECTBY, HACHTHIHBIM" JAHHOMY aHTHTEHY, €CIIH OH TPOSIB-
JISIET BBICOKYIO CTEIICHb HACHTUYHOCTH MOCIIEI0BATEIEHOCTEH 0 OTHOLICHUIO K TAHHOMY aHTHIeHY, HallpuMep,
€CJIM OH NposBIsieT 1o MeHblel mepe 80%, no menbueit Mmepe 90%, MpeaArnouYTUTENLHO 0 MeHbLIeH Mepe 95%,
OoJiee MPEANOYTHTENHLHO 1I0 MEHbIIeH Mepe 97% i Jake Gojee MpeNNOYTUTENIBHO 10 MeHbIIeH Mepe 99%
UICHTUYHOCTH TOCJICAOBATEIFHOCTEH 1O OTHOIICHUIO K ITOCIICAOBATEILHOCTH JAaHHOTO aHTUTEHAa. B kadecTBe
mpUMepa aHTUTENo, KoTopoe crenududecku cps3piBactess ¢ CD40 yenmoBeka, Takke MOXKET J1aBaTh MEPEKPECT-
Hyro peaknuto ¢ CD40 U3 omnpesencHHOro BUa HE SBISIONICTOCS YEIOBEKOM MpUMaTta (HampuMmep, SIBAHCKOTO
MaKaka), HO MOXKET He JIaBaTh MepeKkpecTHY0 peaknuio ¢ CD40 u3 Apyroro BHIa WX ¢ aHTUTCHOM, OTIHYHBIM
ot CD40.

Ecimu He yka3aHO MHOE, IMMYHOTJIOOYITMH MOKET NMPHHAJISKATH K JIIOOOMY M3 IMIMPOKO M3BECTHBIX H30-
THTIOB, BKJIIOYasi B ce0s1 6e3 orpanndeHus IgA, cekperopusiii IgA, IgG u IgM. M3otun 1gG pa3aenen Ha moa-
Kiacchl B onpeaeneHHbix Bupax: 1gGl, 1gG2, 1gG3 u 1gG4 y moneit u 1gG1, 1gG2a, 1gG2b u 1gG3 y Mbrmei.
Nmmysornobynuusl, HampuMep [gG1 denoBeka, CymecTBYIOT B HECKOJIBKUX aJUIOTHIIAX, KOTOPHIE OTIHYAIOTCS
JIPYyT OT ApyTa He 0ojiee YeM HECKOJIbKUMHU aMHHOKHCTIoTaM:. Eciii He yka3zaHo WHOE, "aHTUTENIO0" MOXKET BKIIIO-
4yaTh B ce0sl B KaUeCTBE MPHMEpPa MOHOKJIOHAIBHBIC U TONHUKIOHAIBHBIC aHTUTENA;, XUMEPHBIC H T'YMaHU3UPO-
BaHHbBIC AHTUTEJIA; YCIOBCUYCCKUC M HE OTHOCSIINECS K YCIIOBEKY aHTHUTENA; MOJTHOCThI0 CHHTETHUCCKUE aHTUTE-
JIa ¥ OJTHOICTIOYCYHEIC aHTUTEIA.

Hcnonb3yeMblil B HACTOSILEM JOKYMEHTE TEPMHUH "aHTUTEHCBS3BIBAIOIIAsl YacTh" WM "aHTUT€HCBS3BI-
Barommid parMeHT" aHTUTENIa OTHOCUTCS K OJTHOMY FITH HECKOJBKHM (pparMeHTaMU aHTHTENa, KOTOPEIE coXpa-
HSIOT CITOCOOHOCTH CIETIM(PUIECKH CBSI3BIBAThCS ¢ aHTUTeHOM (Hampumep, CD40 ugenoseka). [TpuMepsl CBSI3bI-
BalOIUX (PparMeHTOB, BKIIIOUYEHHBIC B TEPMHH "aHTUTESHCBS3BIBAOIAS YacTh/PparMeHT" aHTUTeNa, BKIIOYAIOT B
ce0s (i) Fab-pparment - MoHOBaneHTHBIH (parMeHT, cocrosmuii u3 nomenoB Vi, Vy, Cp u CHI1; (ii) F(ab"),-
(parMeHT - OMBaJICHTHBIN (parMeHT, coaepkammii 18a Fab-¢hparmMenra, CBA3aHHBIX TUCYIb(OHUIHBIM MOCTHKOM
Ha mapHupHOU oOsacty; (iii) Fd-¢pparment, cocrosimuii u3 nomenoB Vy u CH1; (iv) Fv-dparmenr, cocrosmuit
13 JOMEHOB Vi U Vy omHoro mieda antutena, u (v) dAb-¢parment (Ward et al. (1989) Nature 341:544-546),
cocTosIIMi U3 ToMeHa Vy. BrienenHas onpezaesionas KoMIuieMeHTapHocTs 061acth (CDR) mimn komOuHaIms
IByX win Oojee BeimeneHHBIX CDR, coeMHEHHBIX CHHTETUYECKUAM JIMHKEPOM, MOTYT COICPIKATh AaHTUTCHCBSI-
3BIBAIOMINI JIOMCH aHTHUTEIIA, €CIIH OHU CIIOCOOHEI CBSI3BIBATH AHTUTCH.

KOHCTPYKTBHI OTHOLICTIOYCYHBIX aHTUTE TAaKXKE BKIIOYCHBI B HACTOSINEE M300peTeHUE. XOTS ABa JOMEHA
Fv-dparmenta, Vi u Vi, KOTUPYIOTCS Pa3IMYHBIMUA TEHAMH, UX MOXKHO COCIUHHUTH C UCIIOJIE30BAHHEM PEKOM-
OMHAHTHBIX CIIOCOOOB C TIOMOIIBI0 CHHTETUYECKOTO JIMHKEPa, KOTOPBIA 00ECIEUnBACT UX IOJNYYCHUE B BHIE
eIIMHON OCJIKOBOH IIeTH, B KOTOPOM 00sacTu Vi 1 Vi criapuBaroTes ¢ 00pa3oBaHHEM MOHOBAJICHTHBIX MOJIEKYII,
M3BECTHBIX Kak omHorenodeunsiii Fv (scFv); cm., nanpumep, Bird et al. (1988) Science 242:423-426; u Huston
et al. (1988) Proc. Natl. Acad. Sci. (USA) 85:5879-5883). [IpenycMoTpeHO, 9TO TaKhe OTHOLEITOYCYHBIE aHTH-
TeJa Takke BKIIOYCHBI B TEPMUH "aHTHUTCHCBS3BIBAIOIAS YacTh/PparMeHt" aHTHTENa. YKa3aHHBIE U JPYTHE
MOTeHIMAIbHBIE KOHCTPYKTHI onrcanbl B Chan & Carter (2010) Nat. Rev. Immunol. 10:301. Yka3anusie ¢par-
MEHTHI aHTUTEI TOIYYAI0T C UCTIOIF30BAaHUEM OOIICTIPUHATHIX TEXHHUK, H3BECTHBIX CIICIIUATUCTAM B HACTOSIICH
00JTacTH TEXHUKH, ¥ (PparMeHTHI MOJABEPTAIOT CKPHHUHTY B OTHOIIICHUH MPUMECHUMOCTH TaKUM K€ 00pa3oM, 4To
Y UHTAKTHBIC aHTHUTEIA. AHTHICHCBS3BIBAIOIINE YaCcTH/(PParMEHTHI MOXKHO IOJIYYUTh C TIOMOIIBIO TEXHUK pe-
komOuHanTHOW JIHK mimu ¢ momoripo pepMEHTAaTHBHOTO WM XMMHYECKOTO PACIHICIUICHUS MHTAKTHBIX HMMY-
HOTJIOOYJIHHOB.

Ecnu He ykazaHo mHOe, clloBO "(parMeHT", HCTIOIB3yeMOE CO CCHIJIKOM Ha aHTUTEJIO, HAPUMEp, B IIYHKTE
(dhopmynbl H300pEeTeHUs, OTHOCUTCS K aHTHTEHCBS3BIBAIONEMY (DparMeHTy aHTHUTeNa TakK, YTO "aHTUTENIO WIIH
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(hparMeHT" UMeeT Takoe K€ 3HAYCHHUE, YTO U "aHTHUTEJIO WU €T0 aHTUTCHCBSA3BIBAIOIINEN (parMeHT".

"bucnienmpuaeckoe” nim "OM(yHKIMOHATBLHOE aHTUTENO" MPEACTABIsIET CO00I MCKyCCTBEHHOE THOPHI-
HOE aHTHUTEJO, XapaKTepH3yomeecs IBYMs Pa3INYHBIMH MapaMH TSDKENBIX/JETKUX IIeTel, 4TO MPUBOIUT K
JIBYM aHTHI'CHCBS3BIBAIOIIMM CalTaM CO CIIEIU(PHIHOCTHIO B OTHOIICHNH Pa3IMYHBIX aHTHICHOB. bucnermdu-
YEeCKHE aHTHUTEIa MOYKHO MOIYYUTH C TOMOIIBIO PA3IHYHBIX CIIOCO00B, BKJIIOUas B ceOs CIUSHUE THOPHIOM WIIH
cBs3piBanne Fab'-pparmenToB. Cwm., Hampumep, Songsivilai & Lachmann (1990) Clin. Exp. Immunol. 79:315-
321; Kostelny et al. (1992) J. Immunol. 148, 1547-1553.

Hcmonb3yeMblii B HACTOSIIIIEM MTOKYMEHTE TEPMHUH "MOHOKJIOHAIBHOE aHTUTENO" OTHOCHTCS K aHTHUTEINY,
KOTOpOC MPOSBISICT OIHY CICHU(PUIHOCTh CBS3BIBaHHA U aQ(OUHHOCTH B OTHOUICHHU KOHKPETHOTO JIIHMTOIIA,
WA KOMITO3UIIMH aHTHUTEN, B KOTOPOW BCE aHTUTENA MPOSBISIOT OJHY CHCIU(PUIHOCTh CBS3BIBAHUS U aQPUH-
HOCTh B OTHOIIICHHH KOHKPETHOTO 3muTomna. Kak mpaBuio, Takue MOHOKIIOHAJBHBIC aHTHTENA OYIyT MPOUCXO-
JITH M3 OJTHOU KJICTKHM WM HYKJIICHHOBOW KUCIIOTHI, KOIUPYIOMICH aHTUTENO, U OYIyT pa3MHOXKAThCS 0e3 mpe-
HAMEPEHHOTO BBEICHHS KAaKUX-JIMOO W3MCHEHHH MOciienoBaTeabHOCTH. COOTBETCTBEHHO, TEPMHUH "'MOHOKIIO-
HAIIbHOE AaHTUTENIO YEJIOBEKA" OTHOCHTCS K MOHOKJIOHAJTBHOMY aHTUTENy, KOTOPOE COJCPKUT BapuaOeIbHEIC U
HeoOs3aTeNbHbIe KOHCTAHTHBIE 00JIACTH, MPOMCXOISIINE M3 TMOCIEN0BATEIEHOCTEH MMMYHOTTIOOYIHHA 3apo-
JBIIIeBOH TMHIH YenoBeka. COTrJIacHO OHOMY BapHaHTY OCYIIECTBIICHHSI MOHOKJIOHAIbHBIC aHTHUTEINA YEJIOBEKa
MOJYYaroT C TIOMOIIBIO THOPUIOMBI, HaIIPAMeEp, ITOTyYeHHON MyTeM CIUSHUS B-KIIeTKH, IOTydeHHON OT TpaHc-
TEeHHOTO WJIM TPAHCXPOMOCOMHOTO HE SIBJIAIOIIETOCS YEIOBEKOM KHBOTHOTO (HAaIpHMep, TPAHCTEHHOW MBIIIH,
XapaKTepU3YIOIIEHCS] TEHOMOM, COIEPKAIM TPAHCTEH TSDKEJON IeH YeJIOBeKa W TPAHCTEH JIETKOW IeTH), ¢
MMMOPTaJIN30BaHHON KIJIETKOM.

Hcnonp3yeMplil B HACTOSIIEM JOKYMEHTE TEPMUH "PEKOMOMHAHTHOE aHTUTEIIO YeJIOBeKa'" BKITIOYAET B Ce-
0s1 BCC aHTHTENA YCIOBCKA, KOTOPHIC MOTYYAIOT, SKCIPECCUPYIOT, CO3JAI0T WIIU BBIICISIOT C MOMOIIBI0 PEKOM-
OMHAHTHEIX CIIOCO0O0B, TaKKe Kak (a) aHTUTENA, BBIICICHHBIC U3 JKUBOTHOTO (HAPUMEP, MBIIIHN), KOTOPOE SBIIS-
€TCSI TPAHCTECHHBIM WJIA TPAHCXPOMOCOMHBIM B OTHOIIICHHH T€HOB HMMYHOTJIOOYJIMHA YEIIOBEKA, MU MOTYJICH-
HOW U3 Hero rudpumomsel, (b) aHTHUTENA, BRIACICHHBIC U3 KICTKU-X03SIMHA, TPAHC(HOPMUPOBAHHOM, YTOOBI IKC-
MIPECCUPOBATh AaHTUTENO, HAIIPUMEP, U3 TPAHC(HEKTOMEI, (C) aHTUTENA, BBIJCIICHHBIE U3 PEKOMOWHAHTHON, KOM-
OuHAaTOpHON OMONMOTEKW aHTHUTEN YeynoBeka, U (d) aHTHTeNa, MOJNIyYEeHHBIE, YKCIPECCUPOBAHHBIE, CO3aHHBIS
WM BBIICJICHHBIE C MTOMOINIBIO JIFOOBIX IPYTHX CHOCOOOB, KOTOPHIE BKIIIOYAIOT B ce0s CIUIAHCHHT TOCIEIOBa-
TEJIHHOCTH T€Ha MMMYHOTJIOOYJIMHA 4YeyioBeka ¢ ApyruMHu nocienoparenbHocTssMu JIHK. Takne pekoMOuHaHT-
HBIE aHTHTENA YeJIOBEKa COAepIKaT BapHaOeNbHbIe U KOHCTaHTHBIE O0IACTH, KOTOPBIE NCIIONB3YIOT KOHKPETHBIE
MOCJIEI0BATEIHEHOCTH UMMYHOTTIOOYJIITHA 3apOIBIIICBOI IMHIM YeJIOBEeKa, KOAUPYEMBbIe T€HAMH 3apOIBIIIeBON
JIMHUHU, HO KOTOPBIC BKIIOYAIOT B ccOS MOCICIYIONIUC PEapaHKUPOBKUA U MYTAllUU, KOTOPBIC MPOUCXOIT, Ha-
IpUMeEp, BO BpEeMs CO3pEBaHUs aHTUTeNa. Kak M3BECTHO B HACTOSIICH 00acTH TEXHUKH (CM., Hampumep, Lon-
berg (2005) Nature Biotech. 23(9): 1117-1125), BapuabenbHast 001aCTh COIEPKUT aHTHI'CHCBSI3BIBAIOIIMHA 110~
MEH, KOTOPBIH KOTUPYETCS Pa3IMYHBIMHA T€HAMH, KOTOPBIC PEApaHXKHUPYIOTCSA ¢ 00pa3oBaHHEM aHTHTEINA, CIIe-
MU(PUYECKOTO B OTHOIICHUH YY>KEPOJIHOTO aHTUTeHA. B TOMONHEHNH K peapaHKUpOBKE BapraOeIbHY0 00J1acTh
MOJKHO JIOTIOJTHUTEIBHO MOTUPHUIIMPOBATH C TOMOIIBI0 MHOTOYHCICHHBIX OJTHOAMHUHOKHCIIOTHBIX 3aMEH (TaKKe
Ha3BIBAEMBIX COMATHYECKOM MyTaIlMed WM THIepMyTaluei) sl yBenndeHus ahppuHHOCTH aHTUTEa K dyXKe-
pomHomy antureHy. KoHcTanTHas o0nacTe OyaeT M3MEHATHCSA B AalbHEWIIEM OTBETE Ha aHTWUTEH (T.e. mepe-
KiroueHue m3otuna). CienoBaTenbHO, peapamKUPOBAaHHBIE M COMATHYECKH MYTHPOBAaHHBIE TOCIEIOBATEIBHO-
CTH HYKJICHHOBBIX KHCJIOT, KOTOPBIE KOAUPYIOT MONUNIEITHB! JIETKUX HEeTeH W TSDKENBIX Ieneil MMMYHOTI00y-
JIMHA B OTBET HA aHTUTEH, MOTYT HE ABJATHCA WACHTHYHBIMU MCXOIHBIM ITOCIICIOBATEIBHOCTAM 3aPOABIIIECBOM
JIMHUU, HO BMECTO TOTO OYAYT SIBISATHCS, IO CYIIECTBY, HACHTUYHBIMH WA CXOJHBIMH (T.€. XapaKTePHU30BaThCS
1o MensInei Mmepe 80% HAEHTHYHOCTBIO).

"Yenoseueckoe" anTHTEN0 (HUMAD) OTHOCHTCS K aHTHTENY, XapaKTePU3YIOIEMYCsl BapuaOeIbHBIMU 00-
JAcTAMH, B KOTOPBIX KaK KapKacHbIe obyacTw, Tak u obmactu CDR mpoucxomsaT u3 mocienoBaTeIbHOCTEH UM-
MYHODJIOOYJIMHA 3apOABIIICBOM JTHHUAU YeTI0BeKa. boyiee TOro, €Clii aHTUTENO CONCPKUT KOHCTAHTHYIO 00J1acTh,
KOHCTaHTHasl 00JIaCTh TAKXKE MPOMCXOIHUT W3 IMOCIEIOBATEIIFHOCTEH UMMYHOTTIOOYITHHA 3apOABINICBON JTHHUA
YyeloBeKa. AHTHUTENA YEIOBEKa COTJIACHO HACTOSIIEMY H300pETeHHIO MOTYT BKIIIOYATh B Ce0sl aMHHOKHCIIOTHBIC
OCTaTKH, HE KOAUPYEMbIEe TOCIEOBATEIEHOCTAMI HMMYHOTIO0Y/IMHA 3apOIBIIICBON JINHIH YeJIOBeKa (HaIpH-
Mep, MyTalliy, BBEJCHHBIC CIYYalHBIM WM CalT-CIeNU(UISCKUM MYTareHe30M in Vitro WK IIyTeM coMaTHhde-
CKOM MyTanuu in vivo). Tem He MeHee, HEe TOAPa3yMeBACTCA, YTO HCIIOIB3YEMbI B HACTOAIIEM JOKYMEHTE Tep-
MUH "aHTUTEIIO YeJIoBeKa" BKIIOYAeT B ceOsl aHTUTENa, B KOTOPBIX mocienoBarenbHocTd CDR, mpoucxomsimye
W3 3apOJIBIIIEBOI IMHUH APYTOT0 BUAA MIICKOMTUTAIONINX, TAKOTO KaK MBIIIb, OBUIM IPUBHUTHI Ha KapKacHBIE MO-
CJIeIOBaTEeIbHOCTH 4YesloBeKa. TepMuHbl '"yenoBedueckue" aHTUTENa W "MOJHOCTHIO YesloBedecKue" aHTHUTeNa
WCIOJNB3YIOT CHHOHUMUYHO.

"I'ymMaHU3UpOBaHHOE" AHTHTEIO OTHOCHTCSA K aHTUTENIY, B KOTOPOM HECKOJBKO, OOJBINMHCTBO WM BCE
AMHUHOKHUCIIOTHI 3a mpeaenamu gomeHoB CDR He oTHOCSIIETOCS K YEIOBEKY aHTHUTENA, HAMIPUMEDP MBIIIHHOTO
AHTHTEJNA, 3aMEIICHBl COOTBETCTBYIOMIMMU aMHUHOKUCIOTAMH, MPOUCXOSIIIAMU U3 HMMYHOTJIOOYJIHHOB YeJO-
Beka. CorllacHO OJJHOMY BapHaHTY OCYIICCTBICHHS T'YMaHH3HPOBAHHOW (OPMBI aHTUTENA HEKOTOPHIC, OOJb-
IIMHCTBO WJIM BCE aMUHOKHCIIOTHI 3a TpeaenaMu goMeHoB CDR Obumi 3aMeIieHsl aMHHOKHCIOTaMH U3 UMMY-
HOTJIOOYJTMHOB YEJIOBEKa, TOTJa KaK HEKOTOpbIe, OONBIIMHCTBO MIIM BCE aMUHOKHCIIOTHI B TIpeeNiaX OTHOMN MIIn
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Heckobkux obnacteit CDR sBnsitorcss Hem3MeHHbIMU. HeOonbpmve noOaBIieHUs, JCNCIMH, BCTABKH, 3aMCHBI
WA MOIU(DHUKAINN aMUHOKHCIIOT SIBISFOTCS JOITYCTUMBIMH P YCIOBUH, YTO OHH HE OTMEHSIOT CIIOCOOHOCTH
AQHTHTENA CBA3BIBATHCS C KOHKPETHBIM aHTUTeHOM. "['yMaHW3MpoBaHHOE" aHTHUTENO COXpaHAET AHTHTCHHYIO
cnenu(UIHOCTD, CXOTHYIO C TAKOBOW y HCXOIHOTO aHTHUTEINA.

"XuMepHOe aHTUTENIO" OTHOCHUTCS K aHTHTENY, B KOTOPOM BaprabebHbIe 00JIACTH MTPOUCXOIAT U3 OJHOTO
BU/Ia, ¥ KOHCTAHTHBIE 00JIACTH MMPOUCXOIAT U3 APYTOr0 BUAA, HATIPHIMED, K aHTUTETY, B KOTOPOM BapHaOebHbIe
001acTH TIPOUCXOAAT U3 MBIIIMHOTO AaHTHUTENA, 2 KOHCTAHTHBIE 00JIACTH MPOUCXO AT U3 YEIOBEYESCKOTO aHTUTE-
na. "T'ubpuaHOE" aHTHUTENO OTHOCHUTCS K aHTHTENY, XapaKTEePU3YIOIMEMYCS TSHKEIBIMU M JISTKUMHY LETSAMHA pa3-
JMYHBIX THIOB, TAKUMH KaK MBINIMHAS (POTUTEIbCKAs) TSDKETas [elb M T'yMaHU3UPOBAHHAS JIETKas IICMb WK
HA00OPOT.

Hcnonb3yeMblil B HACTOSIILIEM AOKYMEHTE TEPMHUH "M30THN" OTHOCHUTCS K KJIACCY aHTUTEIN, HapuMep aH-
tureno I1gG1, 1gG2, 1gG3, 1gG4, 1gM, IgAl, IgA2, IgD u IgE, xoTopslii KogupyeTcs reHaMu KOHCTaHTHOH 00-
JIACTH TSHKEIION ICTIH.

"AmnoTun" OTHOCHUTCS K BCTPEYAIOIIMMCS B IIPUPOJE BapHaHTaM B Mpejeiax creru(uuecKoil H30THITHON
TPYIIIBL, IPUYEM 3TH BapHaHTHI OTIMYAIOTCS OJHOM MM HECKOJNBKHIMH aMHHOKHciIoTamu. Cwm., Hanpumep, Jef-
feris et al. (2009) mAbs 1:1.

®passl "aHTHTENO, pacTO3HAOINIEe aHTUTeH" W "aHTUTEeNo, CIIeU(PUIECKOe B OTHOIIEHUN aHTHTeHa" HC-
MOJIB3YIOT B HACTOSAIIEM JOKYMEHTE B3aHMO3aMEHSIEMO C TEPMHUHOM "aHTUTEJIO, KOTOPOE CIEIU(PHIECKH CBSI3BI-
BaeTCs C aHTUTEHOM".

Hcmonb3yeMblii B HACTOAIIEM TOKYMEHTE TEPMHUH "BBIJCIIEHHOE aHTUTENO" OTHOCUTCS K aHTHTENy, KOTO-
poe, Mo CYIIEeCTBY, HE COACPKUT OPYTUC aHTHTENA, XapaKTCPU3YIOIIUECS PAa3TUYHBIMUA AHTUTCHHBIMU CIICIU-
¢uuHOCTAMH (HanpuMep, BBIAEIEHHOE aHTUTEN0, KoTopoe criennduyecku cBszbiBaercst ¢ CD40, no cymiecTsy,
HE COJICPKUT aHTHUTENA, KOTOPhIE CeNU(UICSCKH CBS3BIBAIOT aHTUTEHEI, OTIM4HbIe 0T CD40). Brinenennoe aH-
THUTENO0, KOTOpoe crenuduiecku cBsizpiBaercst ¢ snuronoM CD40, Tem He MeHee, MOXKET XapaKTepH30BaThCs
MepEeKPECTHON PEaKTUBHOCTHIO ¢ Apyrumu oenkamu CD40 u3 npyroro Buza.

"DddexropHbie GYHKIMHA" ABISIOTCSA PE3yJbTaTOM B3aUMOJCHCTBHUSA Fc-o0macTi aHTHTENA C ONpenescH-
HBIMH perienTopamu Fc, BKII09aroT B ces1, HO He 005S3aTeIbHO OTPaHMIUBAIOTCS cleayonmm: cBsasbpiBanue Clq,
KoMIUIeMeHT3aBucuMas 1urorokcmyHocts (CDC), cesssiBanue ¢ penentopoMm Fc, FcyR-omocpenoBannbie 3¢-
tdexropable pynkmuu, Takue kak ADCC W aHTHTEI03aBHUCHUMBIN KJIETOYHO-OMOCPEIOBAHHEIN (HaromuTo3
(ADCP) u oTpuniaTebHass peTyISIysl perenTopa KIeTOYHOW MOBEPXHOCTH (HaNpuMep, B-kieTogHoro perenTo-
pa; BCR). Takue s dexTopHbie QYHKIINHU, KaK TPABUIIO, HYXIal0TCS B 00beuHeHIH Fc-0011acTH ¢ aHTUTCHCBSI-
3BIBAIOIINM JOMEHOM (HampuMep, BapraOeTbHBIM JOMEHOM aHTHUTENA).

"Pemenitop Fc" mmu "FcR" mpencrasisier cobolt perienTop, KOTOPHIH CBsA3bIBaeTCs ¢ Fc-00macThio uMmy-
HornoOynuHa. FCR, koTopbie cBs3bpIBatoTCs ¢ anTutenoMm IgG, comepxar penentopsl cemeiictBa FcyR, Bkimogas
B ce0sl aJyIeTbHBIC BAPHAHTHI U aJIbTCPHATUBHO CIUTAMCUPOBAHHEIC (POPMBI YKa3aHHBIX perentopoB. CeMelcTBO
FcyR coctout u3 tpex aktuBupytomux (FcyRI, FcyRIII u FcyRIV y memmeii; FcyRIA, FcyRITA u FeyRIIIA y
mojeit) u omnoro maruOHpyromero (FcyRIIb wmm sxBuBanenTHo FcyRIIB) penentopa. Pasmuunbie cBoiicTBa
FcyR denoBeka 00001IeHHO TpencTaBieHbl B Taba. 1. BONBITMHCTBO BPOXKACHHBIX 3PPEKTOPHBIX KIETOYHBIX
THUIIOB KOJKCIPECCUPYIOT OJWH WJIM HECKOJbKO aktuBupyromux FcyR m marmbupyrommii FeyRIIb, Torma xax
KIIETKH - HaTypaibHble KWiepbl (NK-KJIETKH) CEIEKTHBHO YKCIPECCUPYIOT OJMH aKTUBUPYIOMUH perientop Fc
(FcyRIII y meimedt u FeyRIIIA y moneit), Ho He skcnpeccupyioT uHruoupytommii FeyRIIb y mermeit u iromei.
IgG1 genoBeka CBA3BIBAETCS C OONBITMHCTBOM PelEnTopoB Fc demoBeka W CUMTAETCS SKBUBAJICHTHBIM MBIIIIH-
HoMy Ig(G2a B OTHOIIICHUY THIIOB aKTHBHUPYIONIUX PEIeNTOPOB FC, ¢ KOTOPBIMY OH CBS3BIBACTCS.

Tabnumna 1
CaoiictBa FcyR gemoBeka
Fey AnnenbHbie A¢dunnocts B MzoTunnoe Krerounoe pacnpeaencnue
BapPHAHTBI OTHOIICHUH NPEANIOUTCHHE
1gG uenoseka
FeyRI He omucanst Beicokas (Kp 1gG1=3>4>>2 MonouuTsl, MakpoQarm,
~10 €M) AKTHBHPOBAHHBIC HEHTPO(HIIBL,
JICHIPHTHBIC KICTKH?
FcyRITA H131 Huskas - 1gG1>3>2>4 Heiirpodmmsr, MOHOIHTHI,
cpemHsst maxkpodarm, 303HHO(DUIIBL,
JCHIAPUTHBIC KJIICTKH,
R131 Huskas 1gG1>3>4>2 TPOMGOIHTSI
FcyRITIA V158 Cpeauss 1gG1=3>>4>2 NK-kmeTkH, MOHOIHTHI,
F158 Huskas [gG1=3>>4>2 Makpoars, Ty4HBIC KJIETKH,
303MHO (MBI, JCHAPUTHBIC
KJIETKH?
FeyRIIb 1232 Humskas 1gG1=3=4>2 B-knetkwu, MOHOIIHTBI,
T232 Huskas [gG1=3=4>2 Makpodarm, JICHIPUTHBIC

KJICTKH, TYYHBIC KIICTKH

"Fc-o0macts" (kpucTayum3yromuiicst pparMeHT nMMyHoroO0ynnHa) mim "Fe-nomen" i "Fc" oTHOCHTCS
K C-KOHIIEBOW 00JIaCTH TSKEJIOH LIeNH aHTUTENa, KOTOpasi OMOCPEAYET CBS3bIBAHWE MMMYHOTIJIOOYJIMHA C TKa-
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HSMHU WU (paKTOpaMU XO3MHA, BKJIIOYas B ceOs CBI3BIBaHUE C perenropamu Fc, pacronoKeHHBIME Ha Pa3iiny-
HBIX KJIETKaX MMMYHHOH cucTeMbl (Hampumep, 3QQeKTOpHBIX KIeTKaxX), win ¢ nepBsiM KomrnoneHToM (Clq)
KJIaCCHYECKOil cucTeMbl KoMIuieMeHTa. Takum o6pa3om, Fc-00macTs comepXuT KOHCTAHTHYIO 001acTh aHTHTEINA
3a UCKJIFOUCHHUEM TIEPBOTO JIOMEHa KOHCTAHTHOM 00actu nMMyHorto0ynuHa (Hampumep, CH1 wim CL). B u3o-
tunax aaturen 1gG, IgA u IgD Fc-obmacts comepxut koHcTanTHble moMeHbl CH2 m CH3 B kaxmol u3 aByX
TSDKENBIX 1erneii anTutena; Fc-obmactr [gM u IgE comepkat Tpu KOHCTAaHTHBIX JIOMEHA TSDKEJIOW 1EenH (JIOMEHBI
CH 2-4) B xaxxno# nonunentuaaor nenu. s IgG Fc-ob6macts conepsxur nomenst Cy2 u Cy3 uMMyHOTI00ymu-
Ha n mwapHup Mexay Cyl u Cy2. Xots rpanunsl Fc-o6macTy Tshkenoi ey IMMYHOTIJIOOYIIMHA MOTYT BapbHpO-
BaTh, Fc-00macTe Tspkenoit nemm [gG demoBeka, Kak MPaBHIIO, ONPENENICTCS yYaCTKOM OT aMHHOKHCIOTHOTO
octatka B mosiockeHnn C226 win P230 (Mm aMUHOKHUCIIOTHI MEXIY YKa3aHHBIMHU IBYMSI aMUHOKHCIIOTAMH) JIO
KapOOKCHKOHIIA TSKEIIOH merH, mpudeM HyMepaluio npoBoast corinacHo EU-unmekcy cormmacno Kabat. Kabat
et al. (1991) Sequences of Proteins of Immunological Interest, National Institutes of Health, Bethesda, MD; cwm.
taoke ¢ur. 3c-3f B mybnukannu 3asBku Ha Beigady nareHra CILA Ne 2008/0248028. Jomen CH2 Fc-o6mactu
IgG 4enoBeka MpoIOIHKAETCS OT MPUOIU3UTEIFHO AMUHOKUCIIOTH 231 10 TPHOIN3UTENEHO aMHHOKHCIIOTH 340,
Torna kak jomeH CH3 pacnonoxen Ha C-koHueBoit cropone nomena CH2 B Fc-o0mactu, T.e. OH IpojoipKaeTcst
OT NMPHOJIM3UTEIBHO aMHHOKUCIOTH 341 no mpubimsntensHo amuHOKHCIOTH 447 IgG (Brimodas B ceds C-
KOHIIEBOH JIn3uH). VMcnonb3yemast B HacTosIIeM JOKyMeHTe Fc-00s1acTh MOXET NpeICTaBIsTh CO00i HATHBHYIO
MocIIeI0BaTebHOCTh Fe, BKITIoUas B ce0st I000M aJUTOTUITMYECKHA BapuaHT WK BapuaHTHYIO Fc (Hampumep, He
BCTpeyaronryrocs B mpupoae Fc). Fc Takke MOXET OTHOCHTBCS K 3TOH 00JacTH caMoi 1Mo cebe Uil B KOHTEKCTE
Fc-conmeprkainero 6eIKOBOTO TOJIMIIENITHAA, TAKOTO KakK "CBsA3BIBAIONNi Oellok, comepxkamuii Fc-obmacTs," Tak-
ke Hocsui Ha3BaHue "Fc-ciuThiil 6emok" (Hampumep, aHTUTEIO WIIM UIMMYHOAITe3UH ).

"Fc-obnacte HaTHBHOH TociienoBareabHOCTH" WK "FCc HaTUBHOHM TOCIENOBATENBHOCTH" COACPKHUT aMH-
HOKHCJIOTHYIO TIOCIICZOBAaTEIFHOCTD, KOTOpas SBISCTCS WACHTHYHONW aMUHOKHCIOTHOHM ITOCIIEIOBATEIbHOCTU
Fc-obnacTu, BcTpeuaromeiicsi B npupone. Fc-o0macti uenoBeka HaTMBHOW MOCIEAOBATEILHOCTH BKIIIOYAIOT B
ce0st Fc-o0macte HaTuBHOM mocienoBatenbHOCTH [gG1 uyenoBeka; Fc-001acTh HATUBHOM MOCIEIOBATEIEHOCTH
IgG2 yenoseka; Fc-ob6macte HaTBHOW mocienoBaTensHocTH 1gG3 venoBeka u Fc-o0macTs HaTMBHOM IOCiIEnO-
BaTenpHOCTH 1gG4 yenoBeka, a TAKKE WX BCTPCUAIOIIMECS B IPUPOJIC BapHaHTHL. FC HATUBHOM MOCIIEI0BATENb-
HOCTH BKIJIIOYAeT B ce0s1 pasnuunble amnoTumsl Fe. Cm., Hanpumep, Jefferis et al. (2009) mAbs 1:1.

Tepmur "snuron" wiu "aHTHUTEHHHAs IETEPMHHAHTA" OTHOCHTCS K CalTy Ha aHTUTEHE (Hampumep,
huCD40), ¢ KOTOpBIM CIIEMUPUIESCKH CBA3BIBACTCS MMMYHOTJIOOYIIMH MM aHTHTENO0. DIHUTONBI B pezenax oen-
KOBBIX aHTHTCHOB MOTYT OBITH 00pa30BaHBI KaK W3 CMEKHBIX aMHHOKHCIIOT (KaK MPaBHIIO, JIWHEHHBIH AIIUTOI)
WM HECMEXHBIX aMHHOKHCIIOT, MPOCTPAHCTBEHHO COMMKEHHBIX B PE3ylbTaTe YKIAOKH OelKa B TPETHUHYIO
CTPYKTYpY (Kak MpaBWIO, KOHPOPMAITMOHHBIN SMUATOM). DIMUTOMHBI, 00pa30BaHHBIE U3 CMEXHBIX aMHUHOKHCIIOT,
KakK MPaBUJI0, HO HE BCETJa, COXPAHIIOTCS MPH BO3ACHCTBUM HAa HUX ICHATYPUPYIOIINX PACTBOPUTENEH, Toraa
KakK, KaK [PaBIJIO, IPOUCXOJNT MOTEPS SITUTOIOB, 00pa30BaHHBIX YKIAJAKOW B TPETUUHYIO CTPYKTYPY Ipu o0Opa-
0OTKe ICHATYPUPYIOIIMMHU PACTBOPUTEIISIMA. DIHTOI, KaK MMPAaBHIIO, BKIIOYACT B ce0sl M0 MeHbIer Mepe 3, 4, 5,
6,7,8,9,10,11, 12,13, 14 wiu 15 aMHMHOKHUCIIOT B YHUKAJIBHOW MPOCTPAHCTBEHHON KOH()OPMAIIHH.

TepMuH "KapTHPOBaHUE SMUTOIMOB" OTHOCHUTCS K CIIOCOOY MIACHTU(MUKAIIMH MOJCKYISIPHBIX JCTCPMUHAHT
Ha aHTHUTCHE, BOBIICYCHHBIX B PACIIO3HABAHUE aHTUTENO-aHTUTeH. CTIOCOOBI ONPEACICHUS TOTO, KAKUE SITUTOIBI
CBsI3aHBI JaHHBIM AQHTUTEIIOM, XOPOIIO M3BECTHBI B HACTOAIICH OOJIACTH TEXHUKU M BKIIOYAIOT B ccOs1, HAMIPH-
Mep, aHAIN3bl UMMYHOOIIOTTHHT ¥ IMMYHOTIIPEIUIHTAIIIHS, IIPUYEM [IEPEKPBIBAOINECS MIIN CMEKHBIC TTENTH-
nel (HampuMmep, u3 CD40) uccneayioT B OTHOIICHHH PEAKTUBHOCTU C JAaHHBIM aHTHUTEIOM (HampuMmep, aHTHTe-
oM k CD40); peHTreHOBCKas KpucTautorpadus; 2-MepHBIN SIepHBIA MarHUTHBIA PE30HAHC; TPONIKEBOM JIHIC-
mwieir 1 HDX-MS (cM., nanpumep, Epitope Mapping Protocols in Methods in Molecular Biology, Vol. 66, G.E.
Morris, Ed. (1996)).

TepMuH "CBS3BIBACTCS C OJHUM H TEM KE SMUTONOM" CO CCHUIKOW Ha JIBa WU OoJiee aHTUTEN O3HAYACT,
YTO aQHTUTEJIA CBS3BIBAIOTCS C OJMHAKOBBIM CETMCHTOM aMHHOKHUCIIOTHBIX OCTATKOB, KaK OMPEIEICHO C MOMO-
IIBIO JaHHOTO crioco0a. TexXHHUKH A ONpENCICHUS TOTO, CBA3BIBAIOTCS JIM aHTUTENA ¢ "OTHUM U TEM XKE JIIH-
torioM Ha CD40", 4yTo U aHTHTENA, OMMMCAHHBIC B HACTOSIIEM JOKYMEHTE, BKIIOUAIOT B ce0s, HAIPUMEP, CIIOCO-
OBl KapTHPOBAHUS SMUTONOB, TAKHE KaK, PCHTTCHOBCKHE aHAM3bl KPUCTAIUIOB KOMIUIEKCOB aHTHICH:aHTUTEIIO,
KOTOpBIE 00ECIIeYMBAIOT ATOMHOE pa3pelIeHHe SIHUTOIA, U MacC-CIEKTPOMETPHUS BOJIOPOAHO-ACHTEpHUEBOTO 00-
MeHa (HDX-MS). JIpyrue cmocoObl 00ecrieunBaloT MOHUTOPUHT CBS3BIBAHUS aHTUTENIA C aHTUTEHHBIMU (hpar-
MEHTaMH (HaIpuMep, MPOTEOTUTHICCKUMHU (pparMeHTaMn) WM ¢ MyTHPOBAHHBIMH BapHaIMsIM{ aHTUTEHA, T7e
TIOTEPS CBA3BIBAHUS M3-3a MOAU(DHUKAINN AMHUHOKHCIOTHOTO OCTaTKa B aHTHUTCHHOM TOCIIEI0BATEIFHOCTH YacTO
CUYHMTAETCs TIOKa3aTelleM KOMITOHEHTa JMHTOMA, TaKhe KaK alaHWH-CKaHupyrommii myTtareHe3 (Cunningham &
Wells (1985) Science 244:1081) wmu a1poxokeBOW AUCIIIIEH MyTaHTHBIX BApHAHTOB IIEJIEBOM MOCIIEOBATEIHLHO-
ctu. Kpome Toro, Takke MOXKHO HCIIOJIB30BATh BEIYUCIUTEIHHBIE KOMOHMHATOPHBIE CITIOCOOBI KApTHPOBAHMUS IIH-
TOIOB. YKa3aHHbBIE CIIOCOOBI OCHOBaHBI HA CIIOCOOHOCTH MPEACTABISIIONIETO MHTEpeC aHTHTena K apduHHOMY
BBIJICJICHUIO CHCHU(UICCKAX KOPOTKUX TENTUIOB U3 KOMOWHATOPHBIX MENTHUAHBIX OMONHOTEK (paroBoro Iuc-
wies. AHTHTENa, XapaKTePU3YIOIINECsT OJJUHAKOBBIMH WJIH OYCHBb MOXOXUMHU V| U Vi WIN OJUHAKOBBIMHU IO-
cienoBatenpHOCTsIME CDR, Kak MmpeanoiararoT, CBA3bIBAIOTCS C OAMHAKOBBIM ITUTOMIOM.
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AHTHTENa, KOTOPEIC "KOHKYPHPYIOT C IPYTHM aHTHTEIIOM 32 CBS3BIBAHHE C MUIICHBIO", OTHOCATCS K aHTH-
TeJaM, KOTOPhIe HHTHOUPYIOT (YACTHYHO WIIM TIOJTHOCTBIO) CBSI3BIBAHKE IPYTOTO aHTHUTEINA ¢ MUIICHBI0. He3aBu-
CHUMO OT TOTO, KOHKYPHUPYIOT JIM J1Ba aHTUTEJA APYT C IPYTOM 3a CBSI3BIBAHUE C MHUIICHBIO, T.€. HE3aBHCHMO OT
TOTO, OYZET M MHTHOMPOBATh U B KAKOH CTETIEHH OAHO aHTUTENI0 HHIHOMPYET CBAZBIBAHHUE APYTOTO aHTHTENA C
MUIIEHBIO, MOKHO ONPEICTUTh C WCIOIb30BAaHUEM HM3BECTHBIX KOHKYPEHTHBIX dKCIepuMeHTOB. CorjlacHO ofI-
peleNeHHBIM BapHaHTaM OCYIIECTBICHHS aHTUTENI0 KOHKYPHUPYET 3a CBS3BIBAHHEC W MHTHOHPYET CBSA3BIBAHHE
JIPYToro aHTUTENNa ¢ MHUIIIEHBIO TI0 MeHbIel mepe Ha 10, 20, 30, 40, 50, 60, 70, 80, 90 wm 100%. YpoBeHb HH-
THOMPOBaHMS WM KOHKYPEHIIMH MOXET SIBIATHCS PA3IUYHBIM B 3aBHCHMOCTH OT TOTO, KAKO€ aHTHUTEINO Ipe.-
cTaBisieT co0oii "Onokupyromee aHTUTENO" (T.€. XOJIOAHOE aHTHTENIO, KOTOPOS MHKYOHPYIOT TEPBBIM C MHIIIC-
HbI0). KOHKYpEHTHBIC aHANM3bl MOXKHO TPOBOJMTH, Kak ommcaHo, Hampumep, B Ed Harlow and David Lane,
Cold Spring Harb. Protoc; 2006; doi:10.1101/pdb.prot4277 vnu B 1. 11 B "Using Antibodies" Ed Harlow and
David Lane, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, USA 1999. Konkypupytomue as-
TUTEJA CBA3BIBAIOTCS C OJHUM W TEM K€ SIMUTOMOM, MEPEKPBIBAIOIIMMCS SITUTOTIOM WM C COCCITHUMHM 3IUTOMA-
MU (HaIpuUMep, O YeM CBHJICTEIBCTBYET CTCPHUCCKOE MPEISTCTBHUE).

Jlpyrue KOHKYpEeHTHO-CBSI3BIBAIONINE aHAIM3BI BKIIIOUAIOT B ce0s1 TBEpIOQa3HbIH MPsSIMON WA HEMPSIMOU
pagunonmmyHoananmu3 (RIA), TBepaodasubiil mpsMoid win HenpsaMon pepMmeHTHBIH nMMmyHoaHann3 (EIA), koH-
KypeHTHBIN coHaBud-aHamm3 (cMm. Stahli et al. (1983) Methods in Enzymology 9:242); tBepaoda3ubiii mpsimoit
EIA ¢ ucnons3oBanuem OmotnHa-apuanHa (cMm. Kirkland et al. (1986) J. Immunol. 137:3614); TBepmoda3HbIii
MPSIMON aHaNM3 C MEUYCHHEM, TBepIoQa3HbI NMPSIMOW COHABHY-aHanu3 ¢ MeueHueM (cMm. Harlow and Lane
(1988), Antibodies: A Laboratory Manual, Cold Spring Harbor Press); TBepaoda3zusrii npsimoit RIA ¢ medennem
¢ ucnonb3oBanneM MeTkH 1-125 (cM. Morel et al. (1988) Mol. Immunol. 25(1):7); TBepnodaznsrit npsimoii EIA ¢
ucronp3oBanueM OnortnHa-aBuanHa (Cheung et al. (1990) Virology 176:546); u npsimoit RIA ¢ medeHuem.
(Moldenhauer et al. (1990) Scand. J. Immunol. 32:77).

Hcnonp3yeMbie B HACTOSIIEM JTOKYMEHTE TCPMUHEI "Crielu(UUECKOe CBSI3bIBaHUE", "CEIIEKTUBHOE CBS3bI-
BaHUE", ""CEJICKTUBHO CBsI3bIBacTCA" M "crieiMpUIecKr CBA3bIBACTCA" OTHOCSATCS K aHTUTENY, CBA3BIBAIOIIEMYCS
C SIUTOTIOM HA 33/JaHHOM aHTHUTEHe, HO He C APYTrUMH aHTUTeHamu. Kak mpaBwmiio, anTuTeNo (i) CBSI3BIBaETCS C
paBHOBECHO} KOHCTaHTO# auccommamii (Kp), COCTABISIONIeH NPHOIM3HTeIsHO MeHbIne deM 107 M, Takoii Kak
npuGmmsnTensHo Menpie deM 10° M, 10 M i 107 M win naxe Hibke IpH ONPENCIICHHN ¢ TOMOIIBIO, Ha-
MIPUMEp, TEXHOJOTHUH TIOBEPXHOCTHOTO TIa3MOHHOTO pe3oHaHca (SPR) B mpubope mist mpoBeneHnsT TOBEPXHO-
cTHOTO I1a3MoHHOro pe3oHanca BIACORE® 2000 ¢ ucnonp30BaHUEM 33JaHHOTO aHTUT€HA, HAIIPUMEP PEKOM-
ounaaTHoro CD40 yenoBeka, B KaueCTBE aHAJWTa M aHTUTENa B KauecTBE JIMTaHIa, Wi aHamm3za CkaTdapaa
CBSI3BIBAHMS AHTUTENA C TIOJOXHUTEIBHBIMIA B OTHOIICHUH aHTHICHA KIETKaMu, U (ii) CBSA3BIBaeTCS C 3aMaHHBIM
aHTUTEHOM ¢ aQPUHHOCTHIO, KOTOPAs IO MEHBIIIEH Mepe B Ba pa3a Ooublie, 4eM ero ahpGuHHOCTE IS CBS3BI-
BaHUs C HecHeNU(pUISCKAM aHTUTCHOM (Hampumep, BSA, ka3eMHOM), OTIMYHBIM OT 3alaHHOTO aHTUTCHA WU
OMM3KOPOACTBEHHOTO aHTUreHa. COOTBETCTBEHHO, aHTHTENO, KoTopoe "crermduyecku cBs3biBactes ¢ CD40
YeloBeKa', OTHOCUTCS K aHTUTENY, KOTOPOE CBS3BIBACTCS C PACTBOPUMBIM HIIH CBSI3aHHBIM ¢ KieTkamu CD40
uenoBeka ¢ Kp, cocrassomeit 107 M uIi MeHblle, HanpuMep IpUOIH3UTEIbHO MeHbine ueM 10° M, 10° M
umi 107 M unn naxke Hike. AHTHTENO, KOTOpoe "naeT mepekpectHyo peakumio ¢ CD40 sBaHCKOro Makaxa',
OTHOCHUTCSI K aHTHUTENy, KoTopoe cBsi3biBaeTcs ¢ CD40 sBanckoro makaka ¢ Kp, cocraBmisomnieit 107 M unu
MEHBIIIe, HATPUMep MPHOIH3HTenbHO Merbime gem 10™° M, 10° M wm 107 M wm gaxe ke,

Vcnonp3yemsblii B HACTOSIIEM AOKYMEHTE TePMHH "K ,cqon" WM "KA" OTHOCHTCS K KOHCTAHTE CKOPOCTH ac-
COLIMAIINH KOHKPETHOTO B3aNMOJICHCTBUS aHTHTEIIO-aHTHTCH, TOTAA KaK MCIIOIB3yEeMbIi B HACTOAIIEM JOKYMEH-
Te TepMuH "k " wm "Kp" oTHOCHTCS K KOHCTaHTE CKOPOCTH JUCCOIMALMN KOHKPETHOTO B3aMMOICHCTBHSA
aHTHUTENI0-aHTUTEH. VICIoJIb3yeMblil B HacTosIIeM NoKyMeHTe TepMuH "Kp'" OTHOCHTCS K paBHOBECHOUW KOHCTaH-
Te AUCCOLMAINH, KOTOPYIO morydatoT u3 cootHomenus Kp k K, (T.e. Kp/K,) 1 BEIpaxarT Kak MOJSPHYIO KOH-
nentpanuto (M). 3HaueHus Kp A aHTUTEN MOKHO OMPEICTUTh C MCIIOIB30BAHUEM CIIOCOOOB, OOIIECIPUHSITHIX
B HacTosIel obmactu TexHUKU. [IpennouyrurenbHpiid criocob ompenencHust Kp aHTHTENa MpeacTaBisier cooon
aHanu3 ouocioitHoi nuareppepomerpun (BLI) npennoururensHo ¢ ncnons3oBanueM ycrpoiictsa ForteBio Octet
RED, noBepXHOCTHBIH IIa3MOHHBIN PE30HAHC MPEAMOYTUTEIBHO ¢ MCIOIb30BAHUEM OMOCEHCOPHOM CHCTEMBEI,
TaKOH KaK CHCTeMa MOBEPXHOCTHOTO Tura3MoHHOTO pe3oHanca BIACORE® (cm. mpumep 5), Wi MPOTOYHYIO
MUTOMETpHIO 1 aHamu3 CkaTUapa.

Tepmun "ECs," B KOHTEKCTE in Vitro WIH in Vivo aHaJIM3a C UCIIOJIb30BAHUEM aHTHUTEJA WIH €T0 aHTUTCH-
CBSI3BIBAIONIETO (hparMEeHTa OTHOCHTCS K KOHIICHTPAIIMHM aHTHUTENIA WM er0 aHTUT'CHCBA3BIBAIOMIETO (pparMenTa,
KOTOpast BBI3BIBAET OTBET, KOTOPHIH cocTaBisteT 50% OT MaKCHMaJIbHOTO OTBETA, T.. HAXOAWUTCS MOCEPEINHE
MEXIy MaKCUMaJIbHBIM OTBETOM H UCXOJHBIM 3HAUCHHEM.

Tepmun "cBs3biBaeTcs ¢ MMMOOMIN30BaHHBIM CD40" OTHOCHTCS K CIIOCOOHOCTH OMUCAHHOTO B HACTOSI-
IIeM TOKYMEHTEe aHTHTeNa cBs3eIBaThcs ¢ CD40, HammpuMep, 3KCIIPECCHPOBAHHBIM Ha MIOBEPXHOCTH KIIETKH WA
MPUKPETUICHHBIM K TBEPOU TOITOKKE.

Hcnonp3yeMplii B HACTOSIIEM JOKYMEHTE TEPMHUH "JAeT MEPEKPECTHYIO PEaKIMI0" OTHOCHUTCS K CIIOCO0-
HOCTH OITUCAHHOTO B HACTOAIICM JOKYMEHTE aHTHTENa cBs3biBaThes ¢ CD40 u3 mpyroro Buma. Hampumep, omu-
CaHHOC B HACTOSAIIEM JOKYMEHTE aHTUTEIN0, KoTopoe cBs3biBacTcs CD40 yemoBeka, TakiKe MOXKET CBSI3bIBATHCS
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¢ CD40 u3 npyroro Buaa (Hampumep, CD40 sBanckoro Makaka). Mcronb3yeMyro B HACTOSIIEM TOKYMEHTE Iie-
PEKPECTHYIO PEaKTHBHOCTH MOXKHO U3MEPHUTh IyTeM OOHAPYKCHHsSI CIICIM(PUICCKON PEaKTUBHOCTH C OYHIICH-
HBIM aHTUTEHOM B aHaln3ax CBs3bIBaHWs (HanpuMep, SPR, ELISA) wiu cBA3bIBaHHS WM HHBIM 00pa3oM (pyHK-
IIMOHAIILHOTO B3aUMOJCHCTBHSI C KIETKaMH, (pu3ronorndecku dkcrpeccupyronumu CD40. Crioco0Os1 onpesene-
HUS TIEpEKPECTHON PEaKTHBHOCTH BKIIOYAIOT B Ce0S CTAHAAPTHBIC aHAJM3BI CBSA3BIBAHUS, OMMMCAHHBIC B HACTOS-
meM JIOKyMEHTe, HalmpHuMep, C MOMOIIBI0 aHajin3a MOBEPXHOCTHOro Iia3MoHHoro pezoHanca BIACORE®
(SPR) ¢ ucnone3oBanuem mpudopa BIACORE® 2000 SPR (Biacore AB, Uppsala, Sweden) wimm TexHuK mpo-
TOYHOM LIUTOMETPHHU.

Hcrmonb3yeMblil B HACTOSIIIEM TOKYMEHTE TEPMUH "BCTpeUdalomuiicss B pupoie” MPUMEHUTEIEHO K 00BeK-
Ty OTHOCHTCSI K TOMY (hakTy, YTO 0OBEKT MOXKET BCTpedaThcs B mpupoze. Hampumep, monunentuaHas wid mo-
JUHYKJICOTHIHAS ITOCIEI0BATEIBHOCTD, KOTOpasi MPUCYTCTBYET B OpraHnM3Me (BKIIOYas B ce0sl BUPYCHI), KOTO-
PYIO MOXHO BBIICTHTH M3 UCTOYHHUKA B MPUPOJIC, U KOTOpas IMPEIHAMEPEHHO He ObLIa MOIU(HUIMpPOBaHA Ye0-
BEKOM B J1a00paToOpuH, SBISCTCS BCTPEUAIOLICHCS B IIPUPOJIC.

"ITonunenTtua" OTHOCUTCS K LENH, cOAepralleld Mo MEHbIIeH Mepe [Ba MOCIEJOBATEILHO CBS3aHHBIX
AMUHOKHUCIIOTHBIX OCTaTKa, 0€3 BEpXHEro mpejena no uimHe nend. OAUH WK HECKOJIBKO aMHHOKUCIIOTHBIX OC-
TaTKOB B O€JIKE MOTYT COJIEpKaTh MOJU(UKAIINIO, TAKYIO Kak 0¢3 OrpaHWYCHHUs MIMKO3WIHPOBaHue, Gpochopu-
JUPOBAHUE WU TUCYIIb(UIHAS CBA3b. "Belnok" MoKeT cofep:kaTh OJUH MM HECKOJBKO MOJUICTITHIOB.

[MonmpasymeBaercs, 4TO NCHOIB3YEMBIN B HACTOSIIIEM JOKYMEHTE TEPMHUH ''MOJIEKyJIa HYKJICHHOBON KHCIIO-
ThI" BKItodaeT B cebst monekynsl JIHK u monexynsr PHK. Monekyna HyKIEHHOBOW KHCIIOTBI MOXKET SIBIIATHCS
OJTHOTICTIOYEYHOH MITH IBYXIICTIOYSTHON W MOXKET IIPeICTaBIATh coboit kIHK.

Taxke mpexycMOTpeHbl "KOHCEpBAaTHUBHBIE MOAU(PUKAIIMN TTOCIECI0BATEILHOCTH" B TOCIIEIOBATEIIHHOCTH
aHTHTENa, IPEIyCMOTPEHHON B HACTOAIIEM AOKYMEHTE, T.€. MOAU(UKAIIMN HYyKICOTHAHON W aMUHOKHCIOTHON
MOCJIEIOBATEIEHOCTH, KOTOPBIC HE OTMEHSAIOT CBSI3BIBAHUE aHTHTENA, KOTUPYEMOTO HYKICOTHIHOH MoceIoBa-
TENBHOCTBHIO WK COJACPIKAIICTO aMHHOKHCIOTHYIO TIOCIIEIOBATEIILHOCTh, C aHTUTeHOM. HampumMep, Momuduka-
IIUM MOKHO BBECTH C TIOMOIIBIO CTAaHAAPTHBIX TEXHHK, U3BECTHBIX B HACTOAMICH 00aCTH TEXHHUKH, TAKHX KaK
caifT-HanpaBiieHHBIN MyTareHe3 u [1[P-omocpenoBanHblil MyTareHe3. KoHcepBaTHBHBIC MOTU(PHUKAIIMN TOCIIE-
JIOBATCIILHOCTH BKITIOYAIOT B Cce0si KOHCEPBATUBHBIC AMUHOKHCJIOTHEIC 3aMEHBI, B KOTOPBIX aMHHOKHCIIOTHBIH
OCTaTOK 3aMEIICH aMHUHOKHCIIOTHBIM OCTATKOM, XapaKTCPU3YIOIIUMCS CXOIHOU OokoBoH membro. CemeiicTBa
AMHHOKHUCIIOTHBIX OCTATKOB, XapaKTEPHU3YIOIIUXCS CXOXHBIMHA OOKOBBIMU LIETSIMH, OBIIM OIpEIeNIeHBl B Ha-
cTosIIel 00JacTH TEXHUKHU. Y Ka3aHHBIE CEMEHCTBA BKIIOYAIOT B ¢€0S aMUHOKHCIIOTHI ¢ OCHOBHBIMU OOKOBBIMHU
HeTsIMA (HaTIpUMeEp, JIM3WH, apTHHAH, TUCTUINH), KHCIBIMI OOKOBBIMH IETSIMH (HAIIpUMeEp, acliaparuHoBasi KH-
CJIOTa, TIIyTaMHUHOBAs KUCJIOTA), HEe3apsDKCHHBIMH ITOJISIPHBIME OOKOBBIMH IIETIIMHU (HAIIpHMeEp, TIIHUINH, acrapa-
THH, TJIyTaMWH, CEPHH, TPEOHHWH, THPO3MH, IUCTEHH, TPUNTO(haH), HEHOIIPHEIMH OOKOBBIMHU IETSIMH (HAIpH-
Mep, aJlaHWH, BaJIWH, JICHIIMH, U30JCHIINH, MPOJHH, ()CHUIANAHINH, MCTHOHHH), [3-pa3BCTBICHHBIMA OOKOBBIMHU
HensaMu (HampuMep, TPEOHUH, BaJIWH, U30JCHIIMH) U apOMaTHIECKUMHU OOKOBBIMH HETISIMH (HAITPUMEp, THPO3HUH,
(dhennnananuH, Tpuntodan, rTUCTUANH). Takum 006pa3oM, MPOTHOZUPYEMBIH HECYIIECTBEHHBI aMUHOKHCIOTHBIH
ocraTok B aHTtutese K CD40 mpennoyYTHTENEHO 3aMEIIeH APYTHMM aMHHOKHUCIIOTHBIM OCTATKOM W3 TOTO K€ Ce-
MeiicTBa O0KOBBIX 1erneil. CrocoObl HACHTU(DUKAIINKA HYKICOTHIHBIX U aAMUHOKHCIOTHBIX KOHCEPBATUBHBIX 3a-
MEH, KOTOpBIC HE YCTPAHSIOT CBS3BIBAHHE aHTHTCHA, XOPOIIO M3BECTHBI B HACTOAMICH 00macTH TexHUKH. CM.,
Hanpumep, Brummell et al. (1993) Biochem. 32:1180-1187; Kobayashi et al. (1999) Protein Eng. 12(10):879-
884; u Burks et al. (1997) Proc. Natl. Acad. Sci. (USA) 94:412-417.

AJBTEpPHATHBHO COTJIIACHO APYTrOMY BapHaHTy OCYIIECTBICHHS MYTAIlMA MOXXHO BBOAHTH CITydaifHBIM 00-
pa3oM 1o Bcel MM YacTH KOIMPYIOUIeH mocienoBareabHOCTH aHTHTeNna K CD40, HanpuMep, ¢ MOMOIIBIO Ha-
CHIMIAIONIETO MyTareHe3a, U MoJIydeHHbIe MoauduIupoBanHbie anTuTe’da K CD40 MOXKHO TTOABEpraTh CKPUHHUH-
Ty B OTHOIICHNH YIIYYIICHHOH CBA3BIBAIOIICH aKTHBHOCTH.

JImg HyKJIeMHOBBIX KHCJIOT TEPMHUH "CYIIECTBEHHAS TOMOJOTHA" yKa3bIBaeT HA TO, YTO JIBE HYKICHHOBEIC
KHCJIOTHI MITH MX 0003HAYCHHBIE ITOCIIEI0BATEIHLHOCTH P ONTUMAIEHOM BEIPAaBHUBAHWN W CPAaBHEHUU SIBIISIOT-
Csl MICHTUYHBIMH C COOTBETCTBYIOIIUMU HYKJICOTHIHBIMHA BCTABKAMH WIIH JCICIHHUAMU 10 MEHBIICH Mepe MpH-
ommurensHo Ha 80% HYKIEOTHIOB, Kak MpaBWIIO, IO MEHbIIEH Mepe mpuOmusurensHo Ha 90-95% u Goinee
NPEANOYTUTEIBHO 110 MEHbIEH Mepe npubau3utenbHo Ha 98-99,5% HykIeoTHHOB. AJBTEpPHATHBHO, CYIIECT-
BEHHAsi TOMOJIOTHS CYIIECTBYET, €CIIH CETMEHTHI OyIyT THOPUIN30BATHCS TIPU YCIOBUSIX CEICKTUBHON THOPUIH-
3aIlUU ¢ KOMIUICMCHTapHOM IETIBIO.

JIis monunenTrUaoB TepMHUH "CYIIECTBEHHAS TOMOJIOTHS" YKa3bIBACT HA TO, YTO JBA MOJHIICITHIA WA UX
0003HaYCHHBIE TTOCIEA0BATSIFHOCTH IIPH ONTHMAIBHOM BHIPABHUBAHUH M CPAaBHEHHH SIBIIIOTCS MACHTHYHBIMU
C COOTBETCTBYIOIIMMH aMHUHOKHCIOTHBIMHU BCTaBKAMH WM JENEIMSIMU TI0 MEHBIIEH Mepe NMPHOIM3UTENFHO Ha
80% aMHHOKHCIIOT, KaK IPaBHJIO, 10 MEHBIIEH Mepe mpudamuTensao Ha 90-95% u Ooree mpeAmOYTHTENBHO 10
MeHbIIeH Mepe mpuoIu3nTensHO Ha 98-99,5% aMUHOKHCTIOT.

VneHTHYHOCTh B MPOLEHTaX MEXIY ABYMS IOCIEAOBATCIBLHOCTSIMH IPEACTaBIsET co00i (QYHKIHMIO OT
YHUCia MICHTUYHBIX TOJ0KECHUH, OOIIMX sl MOCICA0BATEIbHOCTEH PU ONTHMAIHHOM BBIPABHUBAHUH ITOCIIC-
JIOBaTeNbHOCTEH (T.€. % TOMOJIOTHH = YHCIIO0 UACHTUIHBIX ITOJIOKEHUI/001ee yucio moioxenni x 100), ¢ omn-
TUMAaITbHBIM BEIPABHUBAHHUEM, OTIPEICIIEMBIM C YY€TOM YHUCIIA Pa3phIBOB M JUTHHBI KAXKIOTO Pa3phIBa, KOTOPHIHA
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HEOOXOIMMO BBECTHU JIJIsI ONITUMAILHOTO BBHIPABHMBAHUS ABYX MOcienoBaTenbHOCTeil. CpaBHEHHE MOCIEIOBA-
TENBHOCTEH U ONpEeeICHUE UICHTHIHOCTH B IPOIIEHTaX MEXKIY IBYMS IOCIICAOBATCIFHOCTIME MOYKHO OCYIIC-
CTBHTD C HCIIOJIB30BAHNEM MAaTEMATHIECKOTO aJITOPUTMa, OITMCAHHOTO B HEOTPAaHUYMBAIOIINX MPpUMeEpax HIDKE.

VI neHTHYHOCT B IPOIEHTaX MEXAY ABYMS HYKICOTHIHBIMH MOCIEIOBATEIEHOCTAMHI MOYKHO ONPEICITUTh
¢ ucnoip3oBanueM nporpamMmmbel GAP B makere nmporpammuoro obecnieuenuss GCG ¢ ucmonp3oBanriem NW Sgap-
dna. Matpummia CMP u mitpad 3a BBeneHue paspoia coctasisier 40, 50, 60, 70 nwimm 80, u mrpad 3a yamnHeHHe
paspeiBa coctaBmsieT 1, 2, 3, 4, 5 wim 6. IUIEHTUIHOCTH B TPOIEHTaX MEXKIY NABYMsS HYKJICOTHIHBIMHA WA aMHU-
HOKHCJIOTHBIMH TIOCJIEZOBAaTEIIFHOCTSIMH TaKkkKe MOYKHO ONPEIETHTh C WCHOJb30BaHHMEeM anroputMma E. Meyers
and W. Miller (CABIOS, 4:11-17 (1989)), kotopstii BctpoeH B iporpammy ALIGN (Bepcus 2.0), ¢ ncronb3oBa-
HHMEM Ta0JHIBI BecoB 3aMeH octatkoB PAM 120, mrpada 3a yinHeHne pa3pbiBa, COCTaBisIonero 12, u mrpada
3a BBEJICHHE Pa3phiBa, cocTaBirsitoniero 4. Kpome TOro, MICHTUYHOCTh B MPOICHTAX MEXKIY JBYMS aMHHOKHC-
JIOTHBIMH TMOCTICIOBATEIBHOCTSIMU MOKHO OTIPEIENIUTh C MCIIONb30BaHueM anroputma Humimana-Bynma, Nee-
dleman and Wunsch ((1970) J. Mol. Biol. (48):444-453), kotopslii BcTpoeH B mporpammy GAP B makere mpo-
rpammHoro obecrnieuenns GCG, ¢ ucronp3oBanueM 60 MaTpuubl Blossum 62, mubo marpunsr PAM250 u
mrpada 3a BBeJIeHUE pas3phiBa, cocTaBistomero 16, 14, 12, 10, 8, 6 nnu 4, u mrpada 3a yIJIMHCHHE Pa3phiBa,
cocrasstroniero 1, 2, 3, 4, 5 unu 6.

OnmcaHHBIE B HACTOAIIEM JOKYMEHTE ITOCIEI0BATEIHPHOCTH HYKJICHHOBBIX KHCJIOT M OEIKOBBIC IOCIIEIO0-
BaTEIFHOCTH MOYKHO JIOTIOJTHUTEIHHO MCIIONIB30BaTh B KauecTBE "MCKOMOM IOCIIEAOBATEIFHOCTH [UIS TIPOBEIEC-
HUS TIOMCKa B OOIIEAOCTYIHBIX 0a3aX JaHHBIX, HAIIpUMEp IUIA WACHTH(HUKAINH CBS3aHHBIX C HEH MOCIen0Ba-
TeapbHOCTeH. Takne MOWCKH MOXKHO NMPOBOJUTH ¢ Hcmoib3oBaHueM mporpaMmMm NBLAST u XBLAST (Bepcus
2.0) ot Altschul et al. (1990) J. Mol. Biol. 215:403-10. IToucku HykieornnoB B BLAST M0XHO IpOBOIUTE C
nomouisio nporpammsl NBLAST, Bec = 100, nnuna cioBa = 12 ¢ noaydyeHUEM HYKJICOTHAHBIX MOCIEI0BATENb-
HOCTEH, TOMOJIOTHYHBIX MOJICKYJIaM HYKJIICHHOBBIX KHCJIOT, OIIMCAHHBIM B HACTOSINEM AOKyMeHTe. [loucku Oen-
koB B BLAST moxHO npoBoauts ¢ nomouisto nporpamMmmel XBLAST, Bec = 50, anmuna ciaoBa = 3 ¢ noryuyeHreM
AMHUHOKHUCIIOTHBIX MMOCIICIOBATEIBHOCTEH, TOMOJIOTHYHBIX MOJICKYJIaM OCIIKOB, OIMMMCAHHBIX B HACTOSIIEM JIOKY-
MeHTe. [ mosrydeHus comepiKalidX Pa3pbIBBI BRIPABHUBAHWH IS LIEJE€H CpaBHEHHMS MOYKHO HCIIOJIB30BAThH
Gapped BLAST, xak onucano B Altschul et al., (1997) Nucleic Acids Res. 25(17):3389-3402. ITpu ucrosib30Ba-
Huu nporpamm BLAST u Gapped BLAST M0XHO HCITOJIE30BaTh MapaMeTphl 10 YMOTYaHUIO COOTBETCTBYIOIIHX
nporpamm (Hanpumep, XBLAST u NBLAST).

HyxirenHOBBIE KHCIOTHI MOTYT IIPUCYTCTBOBATh B LENBIX KJIETKAX, B KIICTOYHOM JIM3aTE¢ WIH B YaCTUIHO
OYHITIICHHOHN WIIH, TI0 CYIIECTBY, YNCTOW Gopme. HykirenHoBast KHCIOTa SBJISETCS "BhIICICHHON" MK "CTaBIIEH,
MO CYIIECTBY, YUCTOH", OyIydn OYHMICHHON OT APYTHX KJIETOYHBIX KOMIOHEHTOB WIH APYIHX NMpUMecei, Ha-
IpUMEp APYTHX KICTOYHBIX HYKJICHHOBBIX KUCIIOT (HATIPUMED, APYTHX YacTeil XPOMOCOMBI) HiIH OEIKOB, C TMO-
MOIIBIO CTaHAAPTHBIX TEXHHUK, BKIIOYas B ce0st 00paboTKy mmenousto/SDS, 6supunar ¢ nomomipio CsCl, komo-
HOYHYIO Xpomarorpaduio, anekTpodope3 B arapo3HoM rejie ¥ APYrue CHocoObl, XOPOIIO W3BECTHBIC B HACTOS-
meit obmactu texuuku. Cm., F. Ausubel et al., ed. Current Protocols in Molecular Biology, Greene Publishing
and Wiley Interscience, New York (1987).

[ToapaszymeBaeTcs, 4TO UCTIOIB3YEMbIH B HACTOSIIIEM JOKYMEHTE TEPMHH "BEKTOP" OTHOCHUTCS K MOJIEKYJIe
HYKJICMHOBOW KHCJIOTHI, CHOCOOHOH TPaHCIIOPTHPOBATH APYTYIO HYKJICHHOBYIO KHCIIOTY, C KOTOPOH OHA CBs3a-
Ha. OWH TUI BEKTOpa MPEACTABIICT cOO00H "TurasMumy", KOTopas OTHOCUTCS K KOJBIIEBOHM JABYXIIENOYETHON
nerne JJHK, B kotopyio MoxHO nurupoBath nonosHutenbHble cerMmenTsl JJHK. Ipyroit Tun BexTopa npencras-
JIsIeT cO0O0M BHPYCHBIN BEKTOP, B KOTOPOM IOMOTHHUTENbHBIE cerMeHThl JIHK MOoXHO TUTHpOBATh B BUPYCHBIH
reHoM. Onpeie]ICHHBIC BEKTOPHI CIIOCOOHBI K aBTOHOMHOM PETUTHKAIMH B KIICTKE-X03sIMHE, B KOTOPYIO UX BBO-
IAT (HarmpuMmep, OaKTepHabHbIE BEKTOPHI, XapaKTePU3YIOIIHECs OaKTepUAIbHONH TOYKOM Havyalla PeIUTHKAIINN U
SMUCOMHBIC BEKTOPHI MIICKOTHUTAIOMINX). J[pyrue BeKTOpHI (HAmpUMeEp, HE3MUCOMHBIC BEKTOPHI MIICKOMUTAO-
IIMX) MOXXHO MHTETPUPOBATH B TCHOM KIICTKH-XO3SIMHA MPH BBEJCHUU B KIICTKY-XO3SWHA U TEM CaMbIM PEILIH-
IIMPOBaTh BMECTE C TEHOMOM XO03sMHa. bojee Toro, onpeeneHHbIe BEKTOPBI CIIOCOOHBI YIIPaBIAThH SKCIpEccuei
TCHOB, C KOTOPBIMHU OHU (DYHKIIMOHAIILHO CBsI3aHBI. Takue BEKTOPHI HA3BIBAIOTCS B HACTOSIIEM JOKYMEHTE "pe-
KOMOHMHAHTHBIE BEKTOPHI dKcTpeccuu"” (WM MPOoCTO "BEKTOPHI dKcmpeccuu"). B o0mieM, BEKTOPHI IKCIIPECCUH,
HaxXoJfAIINe MPUMEHEHNE B TeXHHKax pekomoOmHanTHou JIHK, wacto maxomsarcs B ¢opme miazmuz. CoriacHo
HACTOAIIEMY OIHUCAHUIO M300PETeHNS TEPMUHBI "TazMuaa" 1 "BEeKTOp" MOXKHO MCTOJIH30BaTh B3aMMO3aMEHSIC-
MO, TaK KaK IUIa3MHaa MpeacTaBiseT coOoi Hanboiee 4acTo MCIoNb3yeMyro ¢opMy BekTopa. Tem He MeHee,
TaKXkKe MPEeIyCMOTPEHBI Apyrue (GopMbI BEKTOPOB SKCIPECCHH, TAKHE KaK BUPYCHBIE BEKTOPHI (HalpuMep, 1e-
(hexTHBIC B OTHOIICHUH PEIUTUKAIIIH PETPOBUPYCHI, aJCHOBUPYCHI U aJCHOACCOIIMMPOBAHHBIC BUPYCHI), KOTOPHIE
BBIMOJTHSIOT SKBUBAJICHTHBIC (DYHKIIUH.

IMompasymeBaercsi, 4TO HCHIONB3YEeMBIi B HACTOSAINICM JOKYMEHTE TCPMHH ''DEKOMOWHAHTHAs KJICTKa-
x03stH" (WJIH TIPOCTO "KJIETKA-XO35MH") OTHOCUTCS K KJIETKE, KOTOPAasi COJCPIKUT HYKICHHOBYIO KUCIIOTY, KOTO-
pasi He MPUCYTCTBYET €CTECTBECHHBIM 00pa30oM B KJIETKE, M MOXKET MPEJCTABIATh COO0H KIETKY, B KOTOPYIO BBE-
T PEeKOMOWHAHTHBIA BEKTOpP AKcrpeccud. ClenyeT MOHUMATh, YTO TAKUE TEPMUHEI, KaK IMOAPa3yMeBaeTCs, OT-
HOCSTCSI HE TOJIbKO K KOHKPETHOM KJIETKE CyOBEKTa, HO TaKXKEe K MOTOMCTBY Takoi KJIeTKH. [TockonbKy ompee-
JICHHBIE MOIU(HUKAIIMA MOTYT NPOUCXOIUTH B MOCIEIYIOIINX MOKOJIECHUSIX BCIEACTBHE JIMOO MyTalWH, JTHOO
BIIMSTHUH OKpYJKaromei cpesibl, Takoe TOTOMCTBO HE MOXET, 110 CYTH, OBITh HACHTUIHBIM POIUTEIHCKOM KIIETKE,
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HO BCe ellle BKIIOYEHO B 00BEM HCIIOJIb3yEMOT0 B HACTOSIIIEM JIOKYMEHTE TEPMUHA "KJIETKa-X03I1H".

"VIMMyHHBII OTBET" OTHOCHUTCS K OMOJIOTMYECKOMY OTBETY B OPTaHM3ME MO3BOHOYHOTO IPOTHB YYXKEPOA-
HBIX areHTOB, IPHYEM 3TOT OTBET 3aLIHUIIACT OPTaHW3M OT YKa3aHHOTO areHTa W 3a00JIeBaHNH, BRI3BAHHBIX M.
VMMyHHBIH OTBET OIOCPENOBaH NEHCTBHEM KIETKM HMMMYHHOW cHCTeMbl (Hampumep, T-mumdornmra, B-
muMmdonuTa, KiIeTka-HaTypasibHoro Kmiuiepa (NK), makpodara, 303uHO(MIA, TYYHOW KIETKH, IECHAPHUTHOU
KJICTKH WM HEHTpo(HiIa) U PacTBOPHUMBIX MaKpPOMOJIEKYJ, IPON3BOJAUMBIX JIIO00H M3 yKa3aHHBIX KJIETOK WIIH
TeYeHbI0 (BKIIOYasi B ceOs aHTUTENA, IIUTOKMHBI U KOMIUIEMEHT), KOTOPOE MPHUBOIUT K CEIEKTUBHOMY HAalleJIH-
BaHUIO, CBA3BIBAHUIO, TIOBPEKACHUIO, PA3pYIICHUIO W/WIIM YCTPAaHEHHUIO U3 OpraHU3Ma MO3BOHOYHOTO MHBA3HB-
HBIX MTATOTEHOB, KJIETOK WM TKaHEeH, MH(PUIIMPOBAHHBIX ITaTOT€HAMH, 3JI0KAYECTBEHHBIX MJIM JPYT'HX IaTOJIOTH-
YeCKUX KJIETOK WM B CIIydae ayTOMMMYHHOU PEaKIM{ WIN NaTOJOIMYEeCKOr0 BOCIIAJICHHUS HOPMAIBHBIX KIETOK
WIN TKaHel 4ernoBeka. IMMyHHast peakiysi BKIIIo4aeT B ceOsi, HalpuMep, aKTUBAalMIO MM WHruouposanue T-
KJ1eTky, Harpumep s dexropHoit T-knerku mnmm Th-xnerku, Takoi kak CD4+ ninm CD8+ T-kieTka, nim WHrU-
Ouposanue niy uctouieHue Tie-kaeTkn. "T-addexropurie” ("Teg") KneTkn oTHOCHTCA K T-KneTkaM (Hampumep,
CD4+ u CD8+ T-kieTkaM) ¢ HINTOIUTHIECKUMH aKTHBHOCTSIMH, a Takxke T-xennepusim (Th) xrerkam, KoTopble
CEKPETUPYIOT ITUTOKMHBI U aKTHBUPYIOT W HANPAaBIIOT APYTHEe MMMYHHBIC KJIETKH, HO HE BKJIIOYAIOT B ceOs
perymnsaTopuble T-kneTku (T eo-KeTkn).

Hcmonb3yeMblii B HACTOSIIEM TOKYMEHTE TEPMHH "ONOCpe0BaHHBIM T-KJIeTKaMU OTBET" OTHOCHUTCS K OT-
BETY, OMOCpeNOBaHHOMY T-KileTkaMu, BKitodas B cebs apdexropusie T-kneTkn (Hanpumep, CD8+ kietkn) u
xenmepHble T-xietkn (Hanpumep, CD4+ wietkm). OnocpenoBanHble T-KIeTKaMHu OTBETHI BKIIIOYAIOT B CeOf,
Hanpumep, T-KIeTOYHYIO IIUTOTOKCHYIHOCTE M MIPOIH(epanuio.

Hcnonp3yemblii B HACTOSIIIIEM JOKyMEHTE TEPMHUH "0TBeT HuToToKcH4Yeckux T-mumpormros (CTL)" oTHO-
CHUTCSl K IMMYHHOMY OTBETYy, HHIyIMpOBaHHOMY IuToTOKcHueckuMu T-kinerkamu. Oteersl CTL omocpenosa-
HBI, TJIaBHEIM 00pa3oM, CD8+ T-kietkamu.

"UmmyHOMOAYIATOP" MM "MMMYHOPErYIITOp" OTHOCUTCS K CPEICTBY, HAPUMEP KOMIIOHEHTY CUTHANb-
HOTO MYTH, KOTOPBI MOXET OBITh BOBJEYEH B MOIYJIMPOBAHHE, PETYISLMIO WIA MOTU(PHUKAIIMI0O UIMMYHHOTO
oTBeTa. "MoaymupoBanue,” "peryssmusa” wim "Moaudukaiusa" MMMYHHOTO OTBETa OTHOCHUTCS K JIIOOOMY U3Me-
HEHUIO B KJIETKC MMMYHHOW CHCTEMbI WJIM B aKTHBHOCTH TaKOHW KJIEeTKH (Hampumep, d¢pdekropHoii T-kineTkwn).
Takast MOIyJAIMA BKJIIOYAET B Ce0S CTUMYIALMIO WM MOJABICHHE MUMMYHHOH CHCTEMBI, YTO MOXET IIPOSB-
JATBCA B YBENWYECHUH WM YMEHBIICHUH YHCIA PA3NUIHBIX THUIOB KJIETOK, YBEIHMYCHHH WM YMEHBIICHUH aK-
TUBHOCTH YKa3aHHBIX KJIETOK HJIM JIFOOBIX JPYTUX U3MEHEHHSX, KOTOPBIE MOTYT MPOMCXOJUTh B IMMYHHOU CHC-
Teme. neHTnUIMPOBaHbl KaK MHTHONPYIOIIHAE U CTUMYIHUPYIOIIHE MMMYHOMOTYJISITOPBI, HEKOTOPBIE U3 KOTO-
PBIX MOTYT XapaKTepHU30BaThCS YCWIICHHOW (YHKIMEH B MHUKPOOKPY)XEHHH omyxosin. CornacHo NpearoyuTH-
TENBHBIM BapHaHTaM OCYIIECTBICHUS MMMYHOMOYJIATOP PAcIojioXeH Ha rmoBepxHocTh T-kierku. "MMMyHO-
MOJIyJIUPYIOIIas MUIIEHD" WIM "MMMYHOPETYJISTOPHAS MUIICHB" MPEACTABIIET cO00H NMMYHOMOIYISTOD, KO-
TOPBII HaIleJIeH Ha CBA3BIBAHKE, M Ubsl aKTUBHOCTh M3MEHSETCS 32 CUET CBS3BIBAHMS BEIIECTBa, CPENICTBA, (par-
MEHTa, COCJMHEHNS WIIM MOJIEKYJIbl. IMMYHOMOIYIMpPYIOIMe MUILICHH BKIIFOYAIOT B ce0sl, HAallpuMep, pelenTo-
PBI Ha MOBEPXHOCTH KIETKH ("MMMYHOMOIYJIHPYIOIINE PelenTopsl") U JUraHapl penenTopos ('MMMYHOMOY-
JUPYIONTUE JTUTAHIBI").

"MMMyHOTEpanusi" OTHOCHTCS K JICUEHUIO CYOBEKTa, MOPAKECHHOTO 3a00JCBAaHUEM HJIH ITOJBEPKEHHOTO
PHUCKY TOSIBJICHHUS 3a00JIeBaHMSA I CTPAIaroIlero OT peUuaArBa 3a00JieBaHU, C MOMOINBIO CIIOCO0a, Mpemy-
CMaTPHUBAOIIETO HHAYKIINIO, YCHIICHHE, TIOAAaBICHHE WIIN HHBIM 00pa3oM MOIM(PHUKAIINI0 UMMYHHOTO OTBETA.

"MMMyHOCTUMYJIMPYIOMIAs Tepanus” Wik "MMMYHOCTUMYJISTOPHAS TEPANUA" OTHOCUTCS K TE€PAIUH, KOTO-
past IPUBOJNT K YBEIWYEHHIO (MHAYKIMH WM YCHICHHIO) MMMYHHOT'O OTBETa Y CyObEKTa, HalpuMep, I Jede-
HUS paka.

"TToTeHIMpYIOMNIT SHAOTCHHBIH UIMMYHHBIH OTBET" O3HA4YaeT yBeTMYMBAIOMMN 3()P()EKTHBHOCTh MIIH pe-
3YJIFTATUBHOCTh CYIIECTBYIOIIETO MIMMYHHOTO OTBETa Y CyOBEKTa. JTO yBelUUeHHE d3(PPEKTUBHOCTH U PE3YJIb-
TaTUBHOCTH MOXXET OBITh JOCTHTHYTO, HAIPUMEp, ITyTeM MPEOJOJICHUS MEXaHU3MOB, KOTOPbIE MOAABISIOT JH-
JIOTEHHBI UMMYHHBIH OTBET XO35IMHA WM IYTEM CHMYJIIIMU MEXaHM3MOB, KOTOpPBIC YCHIMBAIOT SHJIOTCHHBIN
MMMYHHBIH OTBET X035HHA.

Hcrmonb3yeMblil B HACTOSIIEM TOKYMEHTE TEPMUH "CBsI3aHHBIC" OTHOCHUTCS K aCCOIMAIIMA IBYX HUIH OoJiee
MoJIeKyJl. CBSI3b MOXKET SBIATHCS KOBAJICHTHON WM HEKOBAJICHTHOW. CBS3b Tak)Ke MOXKET SBJIATHCS T€HETHUC-
CKOH (HampuMmep, peKOMOMHAHTHO CIHTHIE). Takue CBSI3U MOTYT OBITh JOCTUTHYTHI C UCIIOJIh30BAaHUEM IITHPOKO-
T0 pa3HOOOpa3usi OOMIETIPUHATHIX TEXHUK, TAKHX KaK XAMHYECKOE KOHBIOTHPOBAHHE M MOJYYCHHE PEKOMOU-
HAHTHBIX OCJIKOB.

Hcnonp3yemblii B HacCTOSIIIIEM JOKYMEHTE "BBeIeHHE" OTHOCUTCS K (PM3MYECKOMY BBEJICHUIO KOMIIO3UIINH,
COJIeprKalllel TepareBTHYECKOe CPEICTBO CyOBEKTY C UCIIOIB30BAaHUEM JIFOOOTO M3 Pa3IMUHBIX CIIOCOOOB U CHC-
TEM JOCTaBKH, U3BECTHBIX CIELIUAIMCTaM B HacTosmIeH o0iacT TexHUKH. [IpearnoyTuTensHble MyTH BBEICHUS
JUISL aHTHTEIl, OTIMCAaHHBIX B HACTOSILIEM JIOKYMEHTE, BKIIOYAIOT B ce0s ciieyroniee: BHYTPUBEHHBIH, HHTpare-
PHUTOHEANIBHBIA, BHYTPUMBIIICYHBIH, [TOJKOXHBIH, CIIMHATIBHBIA WK Jpyrue NapeHTepalibHbIe IyTH BBEACHHUS,
HarpuMmep, ¢ MOMOILIbI0 MHBEKIMS WM MH(Y3uu. Mcrnonp3yemas B HacTosIIEM JTOKyMEHTe (pas3a "mapeHTe-
paspHOE BBeleHHE" 03HAYaeT CIIOCOOBI BBEACHHS, OTIIMIHBIC OT SHTEPAILHOIO M MECTHOTO BBEIEHUS, KaK Ipa-
BIJIO, C TIOMOIIBI0 MHBEKIIUH W BKIIFOYAET B ceOg 0e3 orpaHNUEHUs CIEAyIollee: BHYTPUBEHHAS, HHTPAIIEPUTO-
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HeaJbHasl, BHYTPUMBIILICUHAasl, BHyTpHapTepHalbHas, UHTpaTeKaJIbHas, BHTYpHWIMM(aTniecKkas, BHYTpHOYaro-
Basi, BHYTPHKaIICyJIbHasl, HHTpaopOHUTaIbHas, MHTpaKapAuaibHasl, HHTpaaepMalbHasi, TpaHCTpaxeaabHas, 1Mo
KOXKHAsl, BHYTPHUKOXKHAs,, BHYTPUCYCTaBHAs, MOAKAICYJIbHAs, cyOapaxHOMAATIbHAS, HHTPACITUHATBHAS, AIIHIY-
paybHast ¥ BHYTPUTPYAUHHAS HHBEKINS U HHPY3H, a TAKOKE in Vivo 3JIEKTpomoparus. AJTbTepHATHBHO OTHCaH-
HOE B HACTOSIIEM JOKYMEHTE aHTHTEIO MOXXHO BBOAWTH MOCPEICTBOM HEIAPEHTEPAIHHOTO IMYTH, TAKOTO Kak
MECTHBIH, AMHUACPMANbHBIA WM MYKO3QJBHBIN IyTh BBEICHUS, HAIPHMEP MHTPaHA3aJHHO, IEPOPaAIBLHO, Baru-
HaJIbHO, PEKTAJbHO, CYOIMHTBAIbHO WIJIM MECTHO. BBemeHme Taxke MOXKHO IPOBOAWTH, HAIPHUMEp, OIWH pas,
MHOT'0 Pa3 W/WIN B TEYCHNUE OJHOTO MIIM HECKOJIBKUX ITUTCIBHBIX IEPHOJIOB.

Hcnonp3yemble B HACTOSIEM JOKYMEHTE TEPMHUHBI "MHrHOUpyeT" mwim "GJIOKHpyeT" HCHOJIb3YIOT B3aUMO-
3aMEHAEMO, ¥ OHHM BKJIIOYAIOT KaK YaCTHYHOE, TAaK M MOJHOE MHIMOWpOBaHMe/OIOKMPOBAaHKE MO0 MEHbIIEH Mepe
npubm3nTensHo Ha 50%, HanpuMep 1o MeHbLIel Mepe npubimsuTensHo Ha 60, 70, 80, 90, 95, 99 nnm 100%.

Hcnonp3yemblii B HacTOSAIIEM JOKyMEHTE TepMHH "pak" OTHOCHUTCS K IINPOKOH Irpymie 3a001eBaHuH, Xa-
PaKTEepU3YIONIMXCS HEKOHTPOJINPYEMBIM POCTOM aHOMAJIBHBIX KJIETOK B opraHu3Mme. Heperymupyemoe Kietou-
HOE JIeJICHUEe MOXKET IPUBECTH K 00pa30BaHUIO PAKOBBIX OIYXOJIEH MM KJIETOK, KOTOpPBIC IPOHUKAIOT B COCEI-
HHE TKaHH U MOTYT METacTa3MpOBAaTh B OTHAJICHHBIC YACTH OPTaHW3Ma uYepe3 JTMM(aTHIECKyI0 CHUCTEMY WIIN
KPOBOTOK.

Hcmonb3yeMble B HACTOSIIEM JOKYMEHTE TEPMHHBI "JIeuuTh" "oCyIiecTBIeHUe JeueHus" u "nedenue"” otT-
HOCSTCS K JIIOOOMY THITy BMEIIaTENbCTBA MITH IPOLIECCY, BHITOTHACMOMY Ha CYOBEKTE, WM BBEICHHUIO aKTHBHO-
TO CPENCTBA CYOBEKTY C IENIbI0 00PaTHOTO Pa3BUTHS, OOJETUCHHSI, YMEHBIIICHUSI MHTEHCUBHOCTH, HHTHOMPOBa-
HUS WIKA 3aMEJICHUS WU MIPEJOTBPALICHNS IPOTPECCHPOBAHNS, PA3BUTHS, TSHKECTU HIIM PENUANBA CHMIITOMA,
OCJIO’)KHEHUS], COCTOSTHHSL MJIM OMOXMMHYECKNX NPU3HAKOB, CBA3AaHHEIX ¢ 3aboyieBaHueM. IIpodumiakTuka oTHO-
CHUTCSl K BBEJICHUIO CyOBEKTYy, Y KOTOPOTO OTCYTCTBYET 3a0ojieBaHHE, JUIS NPETOTBPAIIECHHS BO3HUKHOBEHHS
3a00JIeBaHMs MM MUHUMH3ALUH eTo 3G (eKTOB, €CiM OHO BO3HHUKAET.

Tepmun "s>¢dextuBHas no3a" wim ">QPekTuBHAS JO3UPOBKA" ONPENEIISIOT KaK KOINYECTBO, JOCTATOYHOE
JUISL TOCTHIKEHHS WJIM, 110 MEHbIIEH Mepe 4acTHYHOTO, NOCTIXeHUs TpeOyemoro sddekra. "TepaneBTnueckn
3 dexTrBHOE KONMMUECTBO" WK "TepaneBTUYECKH 3P (HEKTUBHAS JO3UPOBKA" JIEKAPCTBEHHOTO CPEACTBA HIIH
TEPaNeBTHYECKOTO CPEICTBA MPEACTABIIET co00i 1F000€ KOTMIECTBO JIEKAPCTBEHHOTO CPEACTBA, KOTOPOE MpH
WCIIOJIb30BaHUH OTACIHHO MM B KOMOWHAIINU C APYTHM TEPAaNeBTHYECKIM CPEACTBOM CTHMYJIHpPYET oOpaTHOE
pa3BuTHE 3a00JIE€BaHNUS, O YEM CBUIETEIECTBYET CHIKCHUE TSDKECTH CUMIITOMOB 3a00JI€BaHUS, YBEINICHUE Yac-
TOTHI ¥ TPOJOJDKUTENGHOCTH TIEPHOIOB 03 CHMIITOMOB 3a00JIeBaHUS UM MPENOTBPALICHNE YXYIIICHUS WIH
WHBaJUIHOCTH BCIIeACTBHE 3a0oneBanus. "[Ipodumakrrnaecku 23¢pheKTUBHOE KOJIHIECTBO" WK "TipodhrIaKTHIe-
CKH 3¢ (eKTHBHAs JO3UPOBKA" JIEKAPCTBEHHOTO CPEICTBA IIPEIACTABISICT COOOH KOJIMYECTBO JIEKAPCTBEHHOTO
CpEeACTBa, KOTOPOE IPH BBEJICHUU OTAEIBHO MM B KOMOMHAIMH C APYTUM TEPareBTHIECKUM CPEACTBOM CyOb-
€KTY, MOJIBEP)KEHHOMY PUCKY Pa3BUTHs 3a00JICBaHUS WM PUCKY pelnaANBa 3a00JIeBaHus, MHIMOUPYET pa3BUTHE
WM peruaus 3aboseBaHus. CIOCOOHOCTh TEPaneBTHYECKOTO WIH MPOQHIAKTHYECKOTO CPENICTBA CTHMYIHPO-
BaTh 00paTHOE pa3BUTHE 3a00JICBaHMs WIN HHTHOWPOBATh PAa3BUTHE WM PELUINB 3a00JIEBaHHS MOXKHO OLICHUTD
C HUCIIOJIb30BAaHHEM Pa3HOOOpPa3HBIX CIOCOOOB, M3BECTHHIX KBAJIH(UIIMPOBAHHOMY CIICIHAIUCTY, HAPUMED, y
CyOBEKTOB-TIIOACH BO BpeMs KIIMHUYECKUX UCTIBITAHUH, B MOJICIBHBIX CHCTEMaX C MCIOJIB30BAHNEM JKHBOTHBIX,
KOTOPBIE SBJIAIOTCS MPOTHOCTHYECKIMH B OTHOIICHUH 3()()EKTUBHOCTH y JIONCH, MITH ITyTeM aHaJIn3a aKTHBHO-
CTH CpPEJICTBA B in Vitro aHaIn3ax.

B kauecTBe mpuMepa MPOTHUBOOITYXOJIEBOE CPEICTBO MPEACTABIIET OO0 JIEKapCTBEHHOE CPEICTBO, KOTO-
poe 3aMemIseT MPOTrPecCHpOBaHUE paka WM CTUMYJIHPYeT oOpaTHOe pa3BHTHE paka y cyOpekra. CormacHo
NPEANOYTUTEIBHBIM BapHAHTaM OCYILIECTBICHHS TEPANEBTUYECKH d(PPEKTUBHOE KOJIMYECTBO JICKAPCTBEHHOTO
CpPE/CTBa CTUMYJIUPYET 00paTHOE pa3BUTHE paka 0 MOMEHTA ycTpaHeHus paka. "CTUMyJIHMpoBaHHE 0OpaTHOTO
pa3BuTHs paka" O03HAYaeT, YTO BBeAeHHE d(P(PEKTHBHOTO KOJMUYECTBA JEKAPCTBEHHOI'O CPECTBA, OTACIBFHO HIIH
B KOMOWHAIIMK C MPOTHUBOOITYXOJIEBBIM CPEJCTBOM, ITPUBOJHUT K CHIDKCHHUIO POCTA WJIM pa3Mepa OITyXOJH, HeK-
PO3y OIYXO0JIM, YMEHBIICHHIO TSHDKECTH MO MEHBLIEH Mepe OHOTO CUMIITOMa 3a00JIeBaHMs, yBEITHIESHUIO YacTO-
TBI ¥ TIPOJIOJDKUTEIBHOCTH MEPUOIOB 0€3 CUMITOMOB 3a00JI€BaHMs, TIPEIOTBPAIICHHUIO YXYALUICHUS WX UHBA-
JIMTHOCTH BCJICACTBUE 3a00JI€BaHMS WM CHIKCHUIO HHBIM 00pa30M MHTEHCHBHOCTH CHMIITOMOB 3a00JI€BaHUS Y
nanueHTa. @apmakosnormdeckas 3Pp(QEeKTHBHOCTE OTHOCUTCS K CIIOCOOHOCTH JIEKaPCTBEHHOTO CPEACTBA CTUMY-
JHPOBaTh 0OpaTHOE pa3BUTHE paka y manuenTa. Pusnonormueckas 6€30MacHOCTE OTHOCUTCS K IIPHUEMIIEMO HH3-
KOMY YpPOBHIO TOKCHYHOCTH WJIM IPYTHX HEOIArompusATHBIX (pru3uoiorundeckux 3PQPeKToB Ha KIETOYHOM, Op-
TaHHOM W/WJIM OpTraHU3MEHHOM YpOBHE (HEOIArompusATHBIX dPQPEKTOB), SBISIOMUXCS PE3YJIHTATOM BBEICHUS
JIEKApCTBEHHOTO CPEJICTBA.

B kauecTBe mpumepa Al JIEUEHUs OITyXOJIei TepaneBTHYeCKN 3((HEKTHBHOE KOJIMYECTBO WIIM JJO3UPOBKA
JIEKapCTBEHHOTO CPEJCTBA MPEAIIOYTHTEIFHO HHIHOUPYET KIETOUHBIH POCT WIIM POCT OITyXOJIM IO MEHBIIEH
Mepe npuoim3uTensHo Ha 20%, Gosiee MPeaNnoYTHTENEHO 10 MeHbIIed Mepe npubmmsntensHo Ha 40%, nake
0oJiee TPENNOYTUTENBHO IO MEHbIIEH Mepe mpuOmusurensHo Ha 60% u eme Oosiee NMPEANOYTHUTENBHO I10
MeHbIIel Mepe npuoau3uTensHO Ha 80% OTHOCHTENBHO HE MONYYHMBIIHX JiedeHHe cyObekToB. CorjacHo Hau-
OoJiee MPEANOYTHTENHHBIM BapHaHTaM OCYIIECTBICHUS TepaneBTHUECKH 3(PPEKTUBHOE KOINYECTBO WM JIO3HU-
POBKa JIEKapCTBEHHOTO CPEICTBA TIOJTHOCTHIO HHIHOUPYET KIETOUYHBIA POCT MM POCT OITYXOJIH, T.€. TIPEAIIOYTH-
TEJbHO MHTHOMpPYET KJIETOYHBIN pocT min pocT omyxoiu Ha 100%. CrocoOHOCTh coennHeHUS HHIHOMPOBATh
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POCT OIyXOJIK MOYKHO OIICHUTH C MCIIOJb30BAHUEM aHAIN30B, ONMCAHHBIX HIDKe. IHTHOMpOBaHUE POCTa OMyXO-
JIM MOKET HE MPOUCXOUTH HEMOCPEICTBCHHO TOCIIEC JICUCHHS U MOXKET POUCXOINTE TOJIBKO Yepe3 OMpeIeiicH-
HBIH TIEPHUOJ BPEMEHH WM TIOCJIE TOBTOPHOTO BBEICHHS. AJBTEPHATHBHO 3TO CBOHCTBO KOMIIO3HITUH MOXHO
OIICHUTH ITyTEM HCCIIECIOBAHUS CIIOCOOHOCTH COCTUHEHNSI MHIHOMPOBATh KIETOUYHBIA POCT, TAKOE WHTHOMPOBA-
HUE MOKHO U3MEPHTH in Vitro ¢ MOMOIIBIO aHAIM30B, U3BECTHBIX KBATH(PUITMPOBAaHHOMY crieruanucty. Cormac-
HO IPYTHM IIPEINOYTHTEIFHBIM BapHAHTAM OCYIIECTBIICHHS, ONFICAHHBIM B HACTOAIIEM TOKyMEHTE, MOKHO Ha-
Omonate oOpaTHOE pPa3BUTHE OIYXOJM, H OHO MOJKET NPOJOJDKAThCA B TEUCHHE MEPHOIa, COCTABIIONIETO 10
MEHbIeH Mepe mpuomsutensbHo 20 mHE#, OoJjiee MPEANOYTUTENHLHO MO MEHbIIEH Mepe MpuOau3uTenbHo 40
JTHEH Wi 1axe 0oJee MpeAnovTUTEIHHO IO MEHBIICH Mepe MPUOIH3uTeNnbHO 60 qHEl.

IMompasymeBaercs, 4TO HCIONB3yeMasl B HACTOSAIIEM TOKYMEHTE "KOMOMHHPOBaHHAs" TEpamus, €CIIH HHOEC
HE SICHO U3 KOHTCKCTa, MPEAyCMAaTPHBACT BBEICHHUE JBYX WJIH 0OJIeC TepParneBTUYCCKUX CPEICTB CKOOPIUHHUPO-
BaHHBIM 00pa3oM, M BKIIFOYAET B ceOs Oe3 orpaHUYCHUS OJHOBPEMEHHOC BBEICHHE J03. B wacTHOCTH, KOMOU-
HUPOBAaHHAs TEPAIUs BKIIOYACT B ccOS KaK COBMECTHOE BBEACHHUE (HANPUMEp, BBEACHUE COBMECTHOTO COCTaBa
WA OTHOBPEMCHHOE BBEJICHHUE OT/CIBHBIX TCPAICBTUUCCKUX KOMIIO3UIUI) U CEPUITHOE HITU TTOCIICAOBATECIFHOES
BBEJICHNE TIPH YCIOBHUH, YTO BBEIEHHE OJHOTO TEPANIEBTHYCCKOTO CPEICTBA KAaKMM-TO 00pa3oM 0OyCIOBICHO
BBEJICHHEM JIPYTOTO TEPAIeBTUIECKOT0 cpencTBa. Hanmpumep, 0JHO TepanmeBTHIECKOE CPEICTBO MOKHO BBOJHUTH
TOJIBKO ITIOCJIE TOTO, KaK BBEJICHO APYroe TePaleBTHICCKOE CPEACTBO B eMy obecIiedeHa BO3MOXKHOCTh JIEHCTBO-
BaTh B TEUCHHUE 3aJaHHOTO Meproaa BpeMenn. Cm., Hampumep, Kohrt et al. (2011) Blood 117:2423.

Tepmunb! "manmuedT" u "cyObeKT" OTHOCATCS K JIIOOOMY YeJIOBEKY, KOTOPBIM MOJydaeT WU MPOQPHIAKTH-
YecKoe, WIHN TepaneBTHYecKoe JieueHue. Hampumep, crocoObl 1 KOMITO3UIMY, ONMFCAaHHBIE B HACTOSIIEM JOKY-
MEHTE, MOKHO HCIIOJBh30BATh JIJISI JICUCHUSI CyOBEKTa, XapaKTePHU3YIOMICTOCS HATMYUEM paKa.

Pasnmuunble acmeKThl, ONMMCAHHBIC B HACTOSIIEM JTOKYMEHTE, OMIMCAHBI Ooiee OJAPOOHO B CICAYIOIIUX pa3-
Jienax.

I. Auturena k CD40.

CornacHo HacTosIIeH 3asBKe PacKPHITH aroHUcTHYecKkue anTuTena kK huCD40, xapakTepusyromuecs Tpe-
OyeMBIMH CBOWCTBaMHU ISl IPUMEHEHHS B Ka4eCTBE TEPANIEBTHUCCKUX CPEJICTB B JICUCHNH TaKUX 3a00JIeBaHUIA,
KaK pak. YKa3aHHBIE CBOWCTBA BKJIIOYAIOT B C€0S OJHO WJIM HECKOJBKO M3 CIEAYIOIIETO: CIOCOOHOCTh CBSI3BI-
Bathcsl ¢ CD40 genoBeka ¢ BhICOKOH ad(hUHHOCTHIO, MPUEMIIEMO HU3Kasi HMMYHOTEHHOCTh Y CyOBEKTOB-JIIOICH,
CHOCOOHOCTH CBS3BIBATHCS MpeanodTutesibHo ¢ FeyRIIb u oTcyTcTBHE HEexenaTeNbHBIX 0COOCHHOCTEH B TIOCIIE-
JIOBAaTEILHOCTH, KOTOPBIE MOTIIH OBl CHIXKATh XUMHUYECKYIO CTAOMIFHOCTh aHTHTEINA.

Antrrena k CD40, packpbITEIE B HACTOSIIEM JOKYMEHTE C TIOMOIIBIO TTOCIICAOBATEILHOCTH, CBA3BIBAIOTCS
co cnemuduueckumu dmutormamu Ha CD40 gemoBeka. Jlpyrue aHTUTENa, KOTOPHIE CBS3BIBAIOTCS C TAKHUMH JKe
WK OIM3KOPOJCTBEHHBIMHU STIHTOIIAMH, BEPOSTHO, OYAYT XapaKTepH30BaTHCS TAKUMH XKe yKa3aHHBIMU TpeOye-
MBIMHU CBOHCTBAMU, H UX MOYKHO OOHAPYKHUTh, BBIOJHSSI KOHKYPCHTHBIC YKCIICPUMCHTHI.

Amntutena k huCD40, koTopsle KOHKYpHPYIOT ¢ aHTHTenaMu K huCD40, pacKpBITBIME B HACTOSIIIEM JIOKY-
MCHTE.

AmnTutena k huCD40, koTopbie KOHKYPUPYIOT C aHTUTEIAMH COTJIACHO HACTOSAIMIEMY N300pPETECHHIO 3a CBSI-
3piBaHue ¢ huCD40, MOXHO MONYYUTh C UCIIOJIF30BAaHHEM POTOKOJIOB UMMYHHU3AIIMH, CXOTHBIX C IPOTOKOJA-
MU, OTIMCAaHHBIMH B HACTOSIIEM JOKyMeHTe (TipuMepsl 1 1 2). AHTUTENa, KOTOPBhIe KOHKYPHPYIOT 3a CBA3BIBAHUE
¢ antutenamu kK huCD40, pacKpeITEIMH B HACTOSIIEM JOKYMEHTE C IOMOIIBIO IOCIIEeIOBATEILHOCTH, TaKKE
MOJKHO CO3aTh C IOMOIIbI0 UMMYHH3AIMH MBIIIEH WM JPYTOTO HE SBISIONIETOCS YEIOBEKOM >KHBOTHOTO C
nomonisio CD40 denoBeka WM KOHCTPYKTA, COACPKAIIETO ero BHEKIETOUHBIN qoMeH (octatku 21-193 SEQ ID
NO: 11), unm myTeM UMMYHH3AINH ¢ ToMoInbio pparmenTa CD40 demoBeka, coepikamiero AHUTOI, CBI3aHHbII
aatutenamMu kK huCD40, packpbhITBIMH B HAcTOSIIEM TOKyMmMeHTe. [loydeHHBbIe aHTHTENa MOXKHO TOJBEPraTh
CKPHHHUHTY B OTHOIICHHU CIIOCOOHOCTH OJIOKHPOBATH CBSA3BIBAHWC AHTHTENA, COJCPXKAIICTO MYTaHTHYIO Fc-
001acTh, XapaKTEPU3YIOUIYIOCS OJHON WIM HECKOJBKHMMH MYTAlUSMH, COOTBETCTBYIOIIUMH OJHON WIH He-
CKOJIbKMM MYyTalusM B TsDkenod nenu 1gG, BeiOpanHsIM M3 rpynmsl, cocrosimed m3 N297A, SE, SELF, V9
w/mmm V11 (SEQ ID NO: 3-7), ¢ CD40 gyenoBeka ¢ IOMOIIBIO CIOCOOOB, XOPOIIIO M3BECTHBIX B HACTOSIICH 00-
JIACTH TEXHUKHU, HApUMep OJOKUPOBAHHE CBS3BIBAHUS C OCIKOM CIUSHUS BHEKiIeTouHOro nomeHa CD40 u Fc-
noMeHa uMmyHornoOymuaa B ELISA wim GriokupoBaHue COCOOHOCTH CBSI3BIBATHCS C KICTKAMH, SKCIPECCH-
pytomumMu huCD40 Ho cBoeil moBepxHOCTH, HanmpuMmep, ¢ momoinsio FACS. CorinacHo pa3inyHbpIM BapHaHTaM
OCYIIIECTBIICHHUST HCCIIEIYEMOE aHTHUTENIO0 MPUBOAAT B KOHTAKT ¢ Oenxom cimsaus CD40-Fc (wnmm ¢ kineTkamu,
skcnpeccupytommmu huCD40 Ha cBoel MOBEPXHOCTH) MEPE, B TO YK€ BpEMs WM Tocie A00aBICHHS aHTHUTENA,
coJlepKaIero MyTanTHyo Fc-00macTs, XapakTepHU3yIOIIYIOCS OJHOM MM HECKOJIBKIMH MYTAaIlUsIMH, COOTBET-
CTBYIOIIVMH OJHOHM WM HECKOJBKUM MYTAIlUsIM B Tspkenoil nenu [gG, BEIOpaHHBIM M3 TPYIIIBI, COCTOAIICH U3
N297A, SE, SELF, V9 w/umu V11 (SEQ ID NO: 3-7). Hanpumep, 3KCIIEpUMEHTHI O ""COPTUPOBKE" MOXKHO
MPOBOUTE VIS OTIPEACICHUS TOTO, OMAIACT JIM UCCICIyeMOe aHTUTENO B Ty ke rpymmy ("bin"), 4yTo u aHTUTE-
JIa, PACKPBITHIC B HACTOSIIEM JTOKYMEHTE C TTIOMOIIBIO TIOCIIEIOBATEIIFHOCTH, C TIOMOIIBIO0 AHTHUTEI, PACKPHITHIX B
HACTOSIIEM JOKYMEHTE C TIOMOIIBIO MOCIEIOBATEIIEHOCTH B KAYSCTBE "ITAJOHHBIX" aHTUTEN U aHTHUTEN, IO IJIe-
JKAIUX MCCICOBAHUIO, B KAUECTBE "MCCIeAYeMBIX" aHTHTEN. AHTHUTENA, KOTOPBIC CHIDKAIOT CBSA3BLIBAHHUC aHTH-
TeJ, PaCKPHITHIX B HACTOSIIEM JOKYMEHTE C MOMOIIBI0 TocienoBaTenbHocTH, ¢ CD40 yenoBeka (b0 B BUE
Fc-cmusans, mubo Ha KIETKe), B YaCTHOCTH, TPH IPUMEPHO CTEXHOMETPHUYECKUX KOHIICHTPAIHAX, BEPOSITHO,
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CBSI3BIBAIOTCS C OJTHUMH M TEMH K€, IEPEKPBIBAIOIIIMUCS WA COCCTHUMHE SITUTONAMHU U, TAKAUM 00pa3oM, MOTYT
XapaKTepU30BaThCs OOMMMH TPeOyeMbIMUA (DYHKIIMOHAIFHBIMA CBOWCTBAMH aHTUTENA, COACPIKAIICTO MYTaHT-
Hy!0 Fc-00macTp, XapakTepu3yONIyIocs OAHON MM HECKOIBKAMH MYTAllHSIMH, COOTBETCTBYIONIIMH OTHOM MITH
HECKOJILKUM MYTalusM B Tsokeor nenu IgG, BeIOpaHHBIM M3 Tpymiibl, coctosmei u3 N297A, SE, SELF, V9
n/wm V11 (SEQ ID NO: 3-7).

COOTBETCTBEHHO, B HACTOSIIIEM JOKYMEHTE TpeaycMoTpeHbl antutena k huCD40, koTopble HHTHOUPYIOT
cBs3piBanne anTuTeN K huCD40, onrcaHHBIX B HacTOsIIEeM AokyMeHTe, ¢ huCD40 Ha kieTkax 1o MeHbIIeH Me-
pe Ha 10, 20, 30, 40, 50, 55, 60, 65, 70, 75, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99 unu 100% wu/unn yne
ces3piBanne ¢ huCD40 Ha kieTkax mHrHOMpyercst anturenamu Kk huCD40, onrcaHHBIMU B HAaCTOSIIEM JIOKY-
MeHTe, 1o MeHblrel Mepe Ha 10, 20, 30, 40, 50, 55, 60, 65, 70, 75, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99
unu 100%, Hanpumep, uto usmepeHo ¢ nomombo ELISA unn FACS, HanpuMep, ¢ UCIOIB30BAHUEM aHANN3A,
OIHMCAHHOTO B CJIEIYIONIEM ad3arie.

WnmrocTpaTHBHEIA KOHKYPEHTHBINA SKCIICPUMEHT JJIS OIPEACICHUS TOTO, OJIOKHPYET JIU UCCIIEAyeMOe aH-
TUTEJIO CBSI3BIBAHUE STANIOHHOTO aHTHTENA (T.€. "KOHKYPUPYET C STATIOHHBIM aHTUTEIOM'), MOXHO NPOBECTH
CIenyIomuM 00pa3oM: KJIeTKH, sKkcrpeccupyromue CD40, BeiceBaroT ¢ TIOTHOCTRIO 105 KiIeTOK Ha JTyHKY C
obpaszom B 96-myHOoUHOM TUTaHIieTe. [ImaHmmeT moMemaroT Ha JeI ¢ MOCIeAyIoImUM 100aBlIeHHeM HEKOHBIOTH-
POBAHHOTO HCCIEAYEMOTO aHTHTENa B KOHIEHTPANMSX, HaXonsammuxcs B amanazoHe oT 0 mo 50 mxr/miu (3-
KpaTHOE TUTPOBAHKE, HAUYWHAS C CAMOW BHICOKOH KOHIIEHTpAIHH, cocTaBstonei 50 Mxr/mi). HepoacTBeHHBIH
IgG MOXHO MCTIOTBF30BaTh B KAYECTBE M30THITHOTO KOHTPOJIS IS IEPBOTO aHTUTENA M €TO T00ABISIIOT B TEX JKE
KOHIIEHTpanusax (3-KpaTHOe THUTPOBAaHWE, HAadWHAS C CaMOM BBICOKOW KOHIICHTpAIlMH, COCTaBisiomiet S50
MKr/mit). OOpasell, TmpeaBapUTEIFHO WHKYOHMPOBAaHHBIA ¢ 50 MKI/MJI HEMEYCHHBIM ATAJOHHBIM AHTHUTEIIOM,
MOJKHO BKIIFOYATh B KQUECTBE MOJOKHUTEIEHOTO KOHTPOIIS JUIs 3aBepiueHus omokupoBanus (100% uHrnbuposa-
HHUE) U o0Opaser Oe3 aHTUTeNa B ICPBUYHON HHKYOAIIMU MOXHO UCIIOJIF30BaTh B KAYECTBE OTPUIATEIHHOTO KOH-
Tpons (orcyTcTBHE KOHKypeHimu; 0% uaruouposanue). Yepes 30 MuH MHKyOAIIMu MeUEHOE, HATIPHUMEp, OUOTH-
HUJIUPOBAHHOE, ITATOHHOE aHTHUTENO MOOABIISAIOT B KOHIICHTPALUH, COCTABIAIONICH 2 MKI/MJI Ha JIYHKY 0€3 OT-
MBIBKH. OOpasmbl HHKYOHpYIOT B TedeHue emie 30 MuH Ha Jbay. HecBsi3aHHBIE aHTUTENA YAAISIOT IMyTEM OT-
MBIBKH KJIETOK ¢ momonisio Oydepa ans FACS. CBsa3anHoe ¢ KIeTKaMH MEUEHOEe 3TaJOHHOE aHTHUTEN0 0OHapy-
JKHBAIOT C TIOMOIIBIO CPEACTBA, KOTOPOE OOHAPYKUBAeT METKY, HalpuMep, KoHblorupoBanuslii ¢ PE crpemnra-
BuauH (Invitrogen, Ne o kar. S21388) mis obHapyx)eHus: onotrHa. OOpasnbl MONYYarOT HA TPOTOYHOM ITUTO-
Metpe FACS Calibur Flow Cytometer (BD, San Jose) n aHaTH3UPYIOT C TOMOIIBIO TIPOTPaMMHOTO 00eCTICUSHUS
Flowjo (Tree Star, Inc, Ashland, OR). Pe3ynpTaTsl MOXHO NMPENCTaBUTH B BUAC % MHTHOUPOBAHUSA (T.€. BBIUH-
tanue 3 100% KoMMIecTBO METKH MPH KAXKIOW KOHIICHTPAIIMH, EICHHOS HA KOJIMYECTBO METKH, MOTYICHHOE
0e3 OJIOKUPYIOIIETO aHTUTENA).

Kak mpaBmiio, Takoii e 3KCIIEPUMEHT 3aTE€M IPOBOAAT HA00OPOT, T.€. UCCIEAYEMOE aHTUTEIO MPEICTaB-
nseT co00¥ ATAIOHHOE aHTHUTENO, M ATAJIOHHOE aHTUTENIO MPECTAaBIsICeT co00i nccieayemoe anTureno. Cornac-
HO OTIPENICIICHHBIM BapHaHTaM OCYIICCTBIICHHUS aHTHUTENO, TI0 MCHBIICH Mepe, YaCTHYHO (HampuMep, 0 MCHb-
e mepe Ha 10, 20, 30, 40, 50, 60, 70, 80 umu 90%) wu noarocThIO (100%) OIOKUPYET CBA3BIBAHUE APYTOTO
aHTHUTeNla C MHIIEHBI0, HanpuMmep, CD40 denoBeka min ero (parMeHTOM, U HE3aBUCUMO OT TOTO, MPOUCXOIUT
JIM MHTUOWPOBAHME, KOT/Ia OAHO WM IPYroe aHTHUTENO SBISETCS STAIOHHBIM aHTHUTEIIOM. DTaJIOHHOE aHTUTEIIO
1 UCCIeyeMOe aHTUTENO "MePeKPecTHO OJOKUPYIOT" CBSI3bIBAHHE APYT Opyra ¢ MUIICHBIO, KOTJa aHTHTENa
KOHKYPHPYIOT APYT C APYrOM OOOWMMH ITyTSAMH, T.€. B KOHKYPEHTHBIX IKCIIEPHMEHTaX, B KOTOPBIX CHa4aja J10-
0aBISAIOT STAJIOHHOE AHTUTENO, M B KOHKYPEHTHBIX 3KCIIEPUMEHTaX, B KOTOPBIX CHadaia J00aBISIOT UCCIemrye-
MO€ aHTHTEJIO.

AmnTutena k huCD40, KoTopbIe CBSI3BIBAIOTCS C OJTHUM TEM KE SMUTOIOM.

AmnTutena k huCD40, KOTOpbIe CBSI3BIBAIOTCS C TEMH K€ WIH CXOJIHBIMH SITUTOIIAMU, YTO W aHTHTEJA, pPac-
KPBITHIC B HACTOSIIIEM JTOKYMEHTE, MOXKHO MOJIYYHTH C UCIIOF30BAaHHEM MPOTOKOJIOB HIMMYHHU3AIIUH, CXOIHBIX C
MPOTOKOJIAMH, OIIMCAHHBIMU B HACTOSAIIEM JOKyMeHTe. [oTydeHHbIC aHTUTEIa MOKHO MOIBEPraTh CKPUHHUHTY B
OTHOIIICHUU BBICOKOadGuHHOTO cBs3biBaHms ¢ CD40 uenoBeka. BrlOpaHHBIC aHTHTENA 3aTEM MOXHO HCCIIEI0-
BaTh B aHAIM3E IPONOKEBOTO JUCIUIES, B KOTOPOM BapHaHTHI TocaenaoBaTenbHocTet huCD40 nmpucyTcTBYIOT Ha
MOBEPXHOCTH APOMNOKEBBIX KIETOK, WM C IIOMOIIBIO SKCIIEPUMEHTOB C BOJIOPOIHO-ACHTEPUEBEIM 0OMEHOM, IS
OTIpeNIeIeHUs] TOYHOTO AIIHUTOIIA, CBSI3aHHOTO aHTHTEIOM.

OmnpeneneHns 3MUTOIIOB MOXKHO OCYIIECTBUTH C IOMOIIBIO JIIOOOTO CIIoco0a, M3BECTHOTO B HACTOSIICH
obnactu Texuuku. COrJacHO Pa3InIHBIM BapHUaHTaM OCYIIECTBICHHS CUMTAETCs, 4To aHTHTena K huCD40 cBs-
3BIBAIOTCS C TEM XKe AMUTONoM, 4To mAb k huCD40, packpsiToe B HACTOSIIEM JIOKYMEHTE, €CIIH OHH 00pa3yroT
KOHTaKT C OJHUM HJIM HECKOJIBKUMH OJMHAKOBBEIMH OCTATKaMH B TpejefiaX M0 MEHBIICH Mepe OJHOI obmacTh
huCD40; ecn oHM 00pa3yIOT KOHTaKTHI ¢ OOJBIIMHCTBOM OCTATKOB B MpEAEiax M0 MEHbIIEH Mepe OJHOH 00-
mactu huCD40; ecnu oHM 00pa3yrOT KOHTaKThI C OOJIBITMHCTBOM OCTATKOB B MpEIeax KakIOH 00JacTw
huCD40; eciin oHM 00pa3yIOT KOHTAKT ¢ OOJBIIMHCTBOM KOHTAKTOB 10 Beeil umHe huCD40; ecin onn 06pasy-
FOT KOHTAaKTHl B Tpe/eiax BCEX OJHHX U TeX ke pa3nuuHbXx obmacteit CD40 gemoBeka; eciii OHH OOpa3yroT
KOHTaKT CO BCEMH OCTaTKaMH Ha JIto0oi omHo# obnactr Ha CD40 yenoBeka; WU eClid OHH 00pa3yIOT KOHTAKT
CO BCEMU OJHWMHM U TEMH K€ OCTaTKaMHU Ha BCEX OJHHUX M TeX ke 00acTax. DnuromHble "obmacTu" mpencras-
JSIOT OO0 KITacTephl OCTATKOB B IIEPBHYHON ITOCIIEIOBATEIIEHOCTH.
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TexHUKHU IS ONpeeNICHHs aHTUTEI, KOTOPBIE CBS3BIBAIOTCS ¢ "OJHUM M TeM ke srmuTtonoM Ha huCD40",
YTO U aHTHUTEJA, ONHCAHHBIC B HACTOSAIICM JTOKYMCHTE, BKIIFOUAIOT B Ce0sl pEHTTEHOBCKUE aHAIN3bI KPUCTAILIIOB
KOMIUIEKCOB aHTHI'CH:aHTHTEJO, KOTOpPBIE OOECIeYrBalOT aTOMHOE paspelieHne 3muToma. J[pyrue crmocoOb!
00eCTIeYBarOT MOHUTOPHHT CBS3BIBAHMS aHTUTENA ¢ ()parMEHTaMH aHTUTEHA WM MYTHPOBAHHBIMH BapHAIHs-
MU aHTUTEHA, TJe TIOTeps CBA3BIBAHUA M3-32 MOANMDUKAIIMN aMHHOKUCIOTHOTO OCTAaTKa B aHTUTEHHOM MOCIIen0-
BaTEJIFHOCTH YacTO CYUTACTCS MOKa3aTeJIeM KOMIIOHEeHTa smuTomna. CrocoObl TakkKe MOTYT OBITh OCHOBaHEBI Ha
CIOCOOHOCTH TIPEJICTABIISIIOIIETO UHTEPEC aHTUTeNa K ap(UHHOMY BBIICIICHUIO CIIEITU(PUISCKUX KOPOTKHUX ITeTI-
THZOB (TUOO B HATUBHOM TpeXMepHOU Gopme, OO0 B IEeHATYPUPOBAHHON (popMe) N3 KOMOMHATOPHBIX MEMTH/I-
HBIX OMOJMOTEK HA OCHOBE (JArOBOTO JWCILICS WIIH C IMTOMOIIBIO MPOTEa3HOH 00paboTKH 1eneBoro Oenka. 3ateM
MENTUIBl PACCMATPHUBAIOTCS KaK JUACPHI JUIS OMPEICIICHUS SMUTOIA, COOTBETCTBYIONIETO AHTUTEIY, UCIIONb-
3yeMOMY Ul CKpUHUHTA OUOIHOTEKH MENTHIOB. J{JIsi KapTHPOBAaHUS SMUTONOB TaKKe pa3pabOTaHbl BBIYMCITH-
TEJNBHBIC AITOPUTMBI, KOTOPHIE, KaK OBLIO MOKAa3aHO, 0TOOPaXKaIOT KOH()OPMAIIMOHHEIC TPEPBIBUCTHIC SITUTOIIHI.

DNUTON WK 001aCTh, COACPIKAIIYIO SIHTOIL, TAKKE MOKHO HICHTH(UIIPOBATH C TOMOIIBI0 CKPHHUHTA B
OTHOIIICHHUY CBSI3BIBAHMSI C CEPUCH MEPCKPBIBAOIIUXCS MENTHIOB, oXBaThiBatomux CD40. AJbTepHATHBHO CITO-
co6 cormacuo Jespers et al. (1994) Biotechnology 12:899 M0»HO KCITOJIE30BaTh [T HAIIPABJICHUS BHIOOpA aHTH-
TeJI, XapaKTePU3YIOMINXCS OJMHAKOBBIM 3ITUTOIIOM H, CJIEI0BATEIbHO, CBOWCTBAMHM, CXOIHBIME C aHTHTEIAMHU K
CD40, onmcaHHBIME B HacTosmieM JokyMeHTe. C UCImoyib30BaHueM (aroBOTO JHCIUICS CHavalla TSOKETYIO TENb
antutena k CD40 cmapuBaioT ¢ penepryapoM (MIPEIMOYTUTENBHO YEIOBEUECKUX) JIETKHX IIeTel s BeIOOpa
CD40-cBsi3pIBaromIeroe aHTUTENa U 3aTEM HOBYIO JIETKYIO IIETb CIIAPUBAIOT C PENepTyapoM (IIPEearOuTHTEIHHO
YEeIOBEUECKUX) TSHKENBIX MeTel sl BhIOopa (peImouTUTENBHO YelIoBedeckoro) cBs3biBaroniero CD40 anTuTe-
Ja, XapaKTEPU3YIOIIETOCS TEM XKe SMUTOMOM WM SMUTOMHON 00IacThio, yTo U aHTHTEeNo K huCD40, onmucanHoe
B HACTOSIIEM JTOKYMEHTE. AJIbTCpHATHBHEIC BAPHAHTHI aHTHUTEIA, OMMUCAHHOTO B HACTOSIIEM JTOKYMEHTE, MOXKHO
MOJYYHTH C MOMOIIBI0 MyTarene3a kJIHK, koaupyrorieii Tspkenbie U JISTKHUE 1S aHTHTENA.

AJaHMH-CKaHUpYIOIMH MyTareHes, onucanHblii Cunningham & Wells (1989) Science 244: 1081, nim ka-
KYI0-THOO JApYTyI0 (OpMy TOYEYHOTO MyTarcHe3a aMHHOKHCIOTHBIX ocTaTkoB B CD40 (Takyr kak cmoco0
JIPOXKIKEBOTO IHICILIES, IIPEIyCMOTPEHHBINA B IpUMepe 6), TaKkKe MOYKHO HCIIOIB30BATh JUIS OTpeAeiIcHNs (DyHK-
UOHAJIFHOTO drMTorma Wit anturena kK CD40.

ONUTON WA SIUTOMHYIO 00sacTh ("IMuTOoMHAs 00yacTh” TpeNCcTaBisieT co00N 00JIaCTh, COMEPIKAITYIO
SIHUTON WIIN MIEPEKPBIBAIONIYIOCS C SIUTONOM), CBSI3aHHbBIC CIIEUN(UISCKAM aHTHTEIOM, TAK)Ke MOKHO OIpere-
JIUTH C TIOMOIIIBIO OIIEHKH CBS3BIBAHUS aHTHUTENA ¢ MeNTUAaMHu, coaepxamumu pparments CD40. Ceputo mepe-
KPBIBAIOIINXCS TENTHIOB, BKIIOYAOINUX B ceds mocnemoBarenbHocTh CD40 (mampumep, CD40 gemnoseka),
MOJKHO CHHTE3MPOBAaTh M MOJIBEPraTh CKPHHHUHTY B OTHOIIICHUU CBSI3bIBaHUS, HarlpuMep, B ipsmoM ELISA, xoH-
kypeaTHOM ELISA (TIe mentua oleHUBaIOT B OTHOMICHHUU €r0 CIIOCOOHOCTH MPEOTBPAIATh CBSI3bIBAHUE AaHTH-
tena k CD40, cBA3aHHOTO C IYHKOW THTPAILMOHHOTO MUKPOIUIAHIIIETa) WK HA YuIe. Takue crocoObl MenTHIHO-
TO CKPHHUHTA MOTYT SIBIIATHCS HECIIOCOOHBIMU OOHAPYKHUTh HEKOTOPBIC MPEPHIBUCTHIC (DYHKIIMOHAIBHEIC SITH-
TOTIBI, T.€. ()YHKIIMOHATBHBIC AIIHUTOIBI, KOTOPBIC BKIFOYAIOT B CcOS aMHUHOKHCIIOTHBIC OCTATKH, KOTOPHIC HE SIB-
JISTIOTCSL CMEKHBIMU B TIEPBUYHOM TMOCNIe0BaTeIbHOCTU onunenTuanoi uenu CD40.

ONUTON TaKKe MOYKHO HIECHTU(DHUITUPOBATH C MMOMOIILI0 OCHOBAHHOTO Ha MS OenxoBOM (GyTIPUHTHHTE,
TaKOM KaK Macc-CIEKTPOMETpHs BOAopoaHo-AeiTepueBoro oomena (HDX-MS) u OpicTpoe GoToXUMUIECKOE
okucienne 6enkoB (FPOP). HDX-MS M0XHO MpoBECTH, HapuMep, KaK JTOTIOTHUTEILHO onmucaHo B Wei et al.
(2014) Drug Discovery Today 19:95, cniocoObl KOTOpPO# CIEITUAIBHO BKIIOYEHBI MMOCPEICTBOM CCBHIJIKHA B Ha-
crostmuii nokyMeHT. FPOP mMosxHO mpoBecTH, Kak onvcaHo, HarpuMmep, B Hambley & Gross (2005) J. American
Soc. Mass Spectrometry 16:2057, criocoObI KOTOPO# CIIEMHATBFHO BKIIFOYCHBI TOCPEIACTBOM CCBUIKH B HACTOS-
LU TOKYMEHT.

Onuromn, cBs3aHHbIM anTUTenamu k CD40, Takke MOKHO ONpEeAeNnuTh C MOMOIIbIO CTPYKTYPHBIX CIIOCO-
00B, TAKMX KaK PEHTI€HOBCKOE OIpEAEICHHE CTPYKTYphI KpuctamioB (Hanpumep, WO 2005/044853), moneky-
JSIPHOE MOJICJIIMPOBAHMUE U CHIEKTPOCKOMHS SIIEPHOTO MarHUTHOTO pe3oHaHca (SIMP), Bkimouas B ceds SIMP on-
penencHue ckopocteit oomena H-D atomoB Bogopoaa HeycToiynBbiX aMunoB B CD40 B cBOOOTHOM COCTOSIHUU
W CBSI3aHHOTO B KOMIUIEKCE C TPEJCTABIIIONMINM HHTEpec aHTuTesioM (Zinn-Justin et al. (1992) Biochemistry
31:11335; Zinn-Justin et al. (1993) Biochemistry 32:6884).

B oTHOmEeHNN peHTreHOBCKOM KpHcTaiorpaduy KPUCTAIUIM3ANNIO0 MOKHO OCYIIECTBUTH C HMCIIONIB30Ba-
HUEM JTI000TO M3 CIOCOOOB, M3BECTHBIX B HacTosIeld oOmacTh TexHuku (Hampumep, Giege et al. (1994) Acta
Crystallogr. D50:339; McPherson (1990) Eur. J. Biochem. 189:1), Bxitouast B cebst MUKpooObeM (Harpumep,
Chayen (1997) Structure 5:1269), nuddy3uto u3 maposoii ¢asel Bucsdelt karum (Hanmpumep, McPherson (1976)
J. Biol. Chem. 251:6300), 3aTpaBnuBanue u nuanu3. JKenarensHO HCIOIB30BaTh Mpemapar Oellka, XapakTepH-
3YIONIMUACS KOHIICHTPAIMEH, COCTABIISIFOIICH M0 MEHBIICH Mepe MPHOIM3UTEIEHO | MI/MIT M MIPEAIOYTUTEIEHO
npubmusuTensHo 10-20 mr/min. Kpucramnumszanus MoXeT OBITh HAMITy4YIIAM OOpa3oM JOCTHTHYTa B PacTBOpE
ocaauTerst, coaepkameM nonmTmwieHrmkoas 1000-20000 (PEG; cpennsist MonekyisipHas Macca B JUaria3oHe
ot npuomusuTensHo 1000 no npudmmsurensHo 20000 [la), npeamouturenpro npubnmmsurensro 5000-7000 a,
Oonee mpenmoyTHTENBHO MpubIu3nTenbHO 6000 Jla, mpu 3TOM KOHICHTPAIMK HAXOISATCS B JUANA30HE OT MPH-
ommsuTensHO 10 mo mpubmmsuTensHo 30% (Mac./06.). Kpome Toro, MoxeT OBITH JKeaTeNbHO BKIIIOYUTH CTA0H-
JI3Upyonee 0eoK CPeCTBO, HAIPUMED TIHIEPHH, B KOHIICHTPALWH, HAXOIAIICHCs B TUAlTa30He OT MpUOIH-
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surenbHO 0,5% no npubmmsutensHo 20%. Iloxxonsmas comb, Takas Kak XJOPWUA HATPUS, XJIOPHI JIUTUS WU
[UTPAT HATPHS, TAKKE MOXKET SBISATHCS KEIATSIFHON B PACTBOPE OCATUTENS, MPEAIIOYTUTECIFHO B KOHIICHTPA-
IIUH, HAXOJAIICHCs B Mrana3oHe oT mpuOmm3uTensHo 1 mo nmpubmmsutensao 1000 MM. Ocaautens MpearnovTh-
TeapHO 3a0ydepuBaroT 10 pH ot mpubmmsurensHo 3,0 10 mMpUOIU3UTENBHO 5,0, IPEANOYTUTEIHLHO MPHUOIN3H-
tenpHO 4,0. KonkperHsie Oydepsl, MPIMEHUMBIE B paCTBOPE OCAJNUTENSI, MOTYT BapbUPOBATh U SABISIOTCS XOPO-
10 M3BECTHBIMU B HacTosmel obymactu TexHuku (Scopes, Protein Purification: Principles and Practice, Third
ed., (1994) Springer-Verlag, New York). [Ipumepsl npuMeHUMBIX O0yQepoB BKIIOUAIOT B ce0sl O€3 OrpaHrueHUs
HEPES, Tpuc, MES u amerat. Kpuctamibl MOKHO BRIpAIIMBATh B IMIUPOKOM JHAIa30HE TEMIIEPATYp, BKIIIOYas B
cebs 2, 4, 8 m 26°C.

Kpucramisl aHTHTEN0:aHTUT'CH MOXKHO FICCIIEIOBAThH C MCIOIH30BAHUEM XOPOIIO M3BECTHBIX TEXHHUK PEHT-
TCHOBCKOW TU(PPAKIUU M MOXXHO YTOYHSTH C HUCIOJIB30BAHHEM KOMIBIOTEPHOTO MPOTPAMMHOTO OOCCIICUCHHUS,
takoro kak X-PLOR (Yale University, 1992, pactipoctpansiemoro Molecular Simulations, Inc.; cM., Hanpumep,
Blundell & Johnson (1985) Meth. Enzymol. 114 & 115, H.-W. Wyckoff et al., eds., Academic Press; my0Omuka-
s 3asBku Ha Bbigauy mateHTta CIIIA Ne 2004/0014194) u BUSTER (Bricogne (1993) Acta Cryst. D49:37-60;
Bricogne (1997) Meth. Enzymol. 276A:361-423, Carter & Sweet, eds.; Roversi et al. (2000) Acta Cryst.
D56:1313-1323), pacKpbITHS KOTOPBIX MOJHOCTHIO BKITIOYEHBI B HACTOSIINI TOKYMEHT MOCPEICTBOM CCHUTKH.

Ecimm He yka3zaHO MHOE M CO CCBUIKOW Ha (OPMYIy M300peTeHHs, SMUTOI, CBSI3aHHBIA aHTHTEIOM, IIpe.-
CTaBJsIeT COOOH MUTOT, KaK ONpeaeNeHO ¢ TOMOIIbio crtocoboB HDX-MS.

AnTtutena k CD40, KOTOpbIe CBSI3BIBAIOTCS C BBICOKOW ad)(PUHHOCTHIO.

CorylacHO HEKOTOPBIM BapuaHTaM ocymiecTBiIeHus anTuTena kK huCD40 cormacHo HacToseMy u3o0pere-
HUto cBs3biBatoTcs ¢ huCD40 ¢ Bricokoi ahduHHOCTRIO TIO00HO0 anTHTeaaM k huCD40, pacKpBITBIM B HACTOS-
IIeM JTOKYMEHTE, YBEJIIMYHBAasI BEPOSITHOCTh TOTO, YTO OHH SABJSIOTCSA 3()()EKTUBHBIMU TEPANEBTHUYCCKUMHU CPE]I-
ctBamu. COTITacHO Pa3IMYHBIM BapUaHTaM OcyliecTBIcHUs aHTuTeNa K huCD40 cormacHo Hacrosimemy uzoope-
Tennio cBa3beiBaroTcs ¢ huCD40 ¢ Kp, cocrasnsromnieii Menbine ueMm 10 uM, 5 uM, 2 uM, 1 aM, 300 oM umu 100
oM. CoriacHo ApyruM BapHaHTaM ocyilecTBieHus antutena kK huCD40 cormacHo HacTosimieMy H300pETEHUIO
cesspiBaroTes ¢ huCD40 ¢ Kp, coctapnstomeii 2 HM - 100 tM. CraHaapTHBIC aHATH3BI JUIS OIICHKH CBSI3BIBAIO-
nield cmocoOHOCTH aHTUTeNn Mo oTHomieHuto k huCD40 pxmouaror B cebOs anammsbl ELISA, RIA, Bectepn-
6noTTHHT, 6nocnoiiHoit narepdepomerpun (BLI) u ananuz SPR BIACORE®.

BapuanTs! mocnenoBarenpHocTel antutena k CD40.

Hexotopas BapraGensHOCTE B MOCTEIOBATENBHOCTAX AHTUTENA, PACKPBITHIX B HACTOAIIEM JTOKYMEHTE MO-
JKET SABIATHCS JOIMYCTUMOW M BCE €Ille COXpaHATh TpeOyemble cBOMCTBa aHTUTeNa. I panutisl obnacteit CDR or-
penensioT ¢ ucnoyib3oBanueM cuctembl Kabat (Kabat, E.A., et al. (1991) Sequences of Proteins of Immunol ogi-
cal Interest, Fifth Edition, U.S. Department of Health and Human Services, NIH Publication No. 91-3242). Co-
OTBETCTBEHHO, HACTOSAIIEE N300pEeTEHUE MOMOHUTEIHHO OTHOCHTCA K anTuTenaMm k huCD40, coaeprxammm mo-
caenoBatensHocT CDR, KoTOpbIe siBNsitoTCs N0 MeHbluel mepe Ha 70, 75, 80, 85, 90, 95, 96, 97, 98 unu 99%
UICHTUYHBIMU TochenoBareabHOCTIM CDR aHTUTEN, pacKpBITHIX B HACTOSANIEM JOKyMeHTe. Hacrosmiee u3o-
OpeTeHue Takke OTHOCHTCA K anTuTenaMm kK huCD40, coaepkaniuM mocie0BaTeIbHOCTH BaprHaOeIEHOTO TIOMe-
Ha TSDKEJIOW W/WUTU JICTKOH IieTeid, KOTOphIe SBISAIOTCSA MO MeHbIel mepe Ha 70, 75, 80, 85, 90, 95, 96, 97, 98
i 99% MICHTHYHBIME TOCIIEIOBATEIILHOCTSM BapHa0eIbHOIO TOMEHA TSHKEION W/WITH JISTKOH IeTel aHTUTe-
Ja, COMepXKaIero MyTaHTHY0 Fc-00macTh, XapakTepu3yIONIyIocss OJHON MITH HECKOJBKUMHU MYTAlHUIMHU, COOT-
BETCTBYIOIIMMHU OJHOW WIJIM HECKOJIBKMM MYTalWsAM B TsDkedoi menu [gG, BEIOpaHHBIM M3 TPYIMITEL, COCTOSIICH
n3 N297A, SE, SELF, V9 w/umm V11 (SEQ ID NO: 3-7), u ux TyMaHU3UPOBAaHHEIE TIPOU3BOIHEIE.

Hcnonp3yemMoe B HACTOSIIEM JOKYMEHTE MBIIIIMHOE aHTUTEIO COACPKUT BapraOeIbHbIC 00IaCTH TAKEIIOH
WM JIETKOH IIeTieil, KoTopble "MpoucXoasiT u3" KOHKPETHOH MOCIE0BATEILHOCTH 3apOABIIICBON JTUHUH, €CITH
BapHaOeIbHbIe 00JIaCTH AaHTUTEN TOIYYaloT U3 CHCTEMBI, B KOTOPOH HCIIONB3YIOT TEHBl HMMYHOTJIOOYIIMHA 3a-
POJIBIIICBOM JIMHUYM MBIIIN, ¥ TIOCIEI0BATEIFHOCTh AHTUTENA JOCTATOYHO CBSI3aHA C 3apOJIBIIICBON JTMHUEH, UTO
OHa, 0oJyiee BEPOSATHO, MPOUCXOAUT U3 JAHHOM 3apONBINICBON JMHUU, YeM U3 Jk000i npyroil. Takue cucTeMbl
BKITIOYAOT B Ce0SI IMMYHHU3AIUIO MBIIIH MPEJCTABISIONIAM HHTEpPEC aHTHI'eHOM. [locnenoBaTeIbHOCTE(1) 3apo-
JBIICBON JIMHUM MMMYHOTJIOOYJIMHA MBIIIH, M3 KOTOPOH(BIX) "MPOHMCXOIUT" IIOCIENOBATEIBHOCTb, MOYKHO
UICHTU(QHUIMPOBATH IyTEM CPABHCHUS aMUHOKHCIOTHOHN IMOCIICAOBATEIFHOCTH aHTHTENAa ¢ AMHHOKUCIOTHBIMHU
MOCJIEIOBATEIEHOCTAMU UMMYHOTJIOOYJIMHOB 3apO/BIIICBOM JIMHUH MBIIIH ¥ BEIOOpA MMOCICIOBATECIBHOCTH M-
MYHOTJIOOyNHMHA 3apOABIIIEBON JIMHUH, KOTOpas SBISETCS caMOW ONM3KOH MOCIeNOBaTENbHOCTHIO (T.e. HaW-
BBICIIHH % MOCHTUYHOCTH) B OTHOIICHHUHU MOCIICIOBATEIBHOCTH aHTHTENA. MBIIIMHOE aHTHTENO0, KOTOpoe "Tpo-
UCXOIUT M3" KOHKPETHOM MOCIENOBATEIHHOCTH MMMYHOTJIOOYJIHHA 3apOABIIMIEBON JIMHUHM, MOXET COAEepPXKATh
pa3nuIus aMHHOKHCIIOT 1T0 CPaBHEHHIO C MOCIIEIOBATEIHHOCTHIO 3aPOABIINICBON JIMHIH BCIICACTBUE, HATIPAMED,
BCTPEYAIOIINXCS B MIPUPOJEC COMATHICCKUX MYTAIlMi WM IIPETHAMEPEHHOTO BBEACHUS CalT-HAaIIpaBIEHHON My-
Tarui. TeM He MeHee, BEIOPAaHHOE MBIIIMHOE aHTHUTENO, KaK IPaBHIIO, SBISIETCSA IO MeHbIneH mepe Ha 90%
UJICHTUYHBIM B aMUHOKHCIIOTHOH MOCICIOBATEIBHOCTH 110 OTHOIICHUIO K aMHHOKUCIIOTHOM TOCIIEIOBATEIIEHO-
CTH, KOAMPYEMOH 'eHOM MMMYHOTJIOOYJIMHA 3apOJbIIeBOM JIMHUM (HampuMep, obnactu V). B onpeneneHHBIX
CIIy4asiX MBILIMHOE aHTUTENIO0 MOXET SBJSITHCS 1O MeHbLIeH Mepe Ha 95% Wi naxe Mo MeHblueil Mepe Ha 96,
97, 98 wu 99% MACHTUYHBIM B aMUHOKHUCIOTHON MOCJIE0OBATEIbHOCTH OTHOCUTEIHHO aMHUHOKHCIOTHOM MO-
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CJIEZIOBATEIILHOCTH, KOTUPYEMOH TeHOM HMMYHOTJIOOYIIMHA 3apOJIBIIICBO# JIMHUY (HampuMep, obmactu V). Kak
MPaBUJIO, AHTUTENO, KOTOPOE MPOUCXOIUT U3 KOHKPETHOW MOCIICAOBATCILHOCTH 3apOBINICBON JIMHUM MBIIIY,
OyneT mposBIATH He Oombine yeM 10 pasmuumii aMHHOKHCIIOT TI0 CPaBHEHHIO ¢ aMHHOKHCIOTHOHM TOCTenoBa-
TEJIHHOCTHIO, KOJIUPYEMOU TEHOM MMMYHOTJIO0YJIHMHA 3apOAbIIIeBOi TuHUM (Hampumep, odmactu V). B onpene-
JICHHBIX CITydasx MBIIITMHOE aHTUTEIIO0 MOXKET COEeP)KaTh He OOJbINE YeM 5 WK Aake He Oonbie yeM 4, 3, 2 win
| pa3nuums aMHHOKHCIIOT MO CPaBHEHHUIO ¢ aMHHOKHCIIOTHOM ITOCTIEIOBATENBHOCTRIO, KOIUPYEMOI TEHOM HM-
MYHOTJIOOYJIMHA 3apOIbIIIeBOH JIMHUN (Hampumep, odbnacta V).
II. CkoHeTpynpoOBaHHBIE M MOAU(HUIIUPOBAHHBIE AHTUTEIA

O6mactu Vy u V.

Kpome Toro, mpemycMOTpeHBI CKOHCTPYHPOBAHHBIC U MOAU(DHUIIUPOBAHHBIC aHTHTENA, KOTOPHIC MOXKHO
MOJYYHTH C MCIOJB30BAHUEM aHTHUTENA, XapaKTEPUIYIOIIETOCS OTHOW MM HECKOJIBKHMH IOCIIEI0BATCIHHOCTSI-
MU Vy w/unu Vi, pacKpbITBIMU B HACTOSIIEM JOKYMEHTE, B KQUECTBE MCXOJHOTO MaTepuaia Ui KOHCTPYHPO-
BaHUS MOAU(MUIIUPOBAHHOTO AHTHUTENA, MPUIEM MOTUPHUIIMPOBAHHOE AHTUTEIO MOXKET XapaKTCPU30BATHCS H3-
MEHCHHBIMU CBOWICTBAMH IT0 CPABHEHUIO C MCXOIHBIM aHTUTEIOM. AHTUTENIO MOKHO CKOHCTPYHUPOBATH MyTEM
MOoau(HUKAITIKI OTHOTO MJIM HECKOJIBKHUX OCTATKOB B TpeJeNiax OJHON WM 00enX BapHaOeNbHBIX o0iacTei (T.e.
Vy w/wim Vi), HallpuMep B TIpeJieNiax OTHOM MM HecKobkuX obmacteit CDR w/unm B mipenenax oQHON Wi He-
CKOJIBKHX KapKacHBIX oOiacTeil. JIOMOTHUTENFHO WIHM albTEPHATHBHO aHTUTENIO MOYKHO CKOHCTPYHPOBATH IIy-
TeM MOIU(UKAIMKA OCTAaTKOB B MpejaenaX KOHCTaHTHOM(BIX) oOmactu(ei), Hampumep, i m3MeHeHus d¢hdek-
TOpHOH(BIX) GyHKIMHU(IT) aHTUTENA.

OnuH TN THXXCHEPUH BapraOenbHON 00J1aCTH, KOTOPBIH MOYKHO TIPOBOINTH, MIPEICTABISET COOOU MPUBH-
tue CDR. Takoe mpuBuTHE SBISETCSA OCOOCHHO MPUMEHUMBIM B TYMAaHH3alUU HE OTHOCSIIUXCS K YCIOBEKY
anruten Kk CD40, koTopble KOHKYPUPYIOT 32 cBs3biBaHUe ¢ aHTHTeNaMu K huCD40, pacKpbITBIMH B HACTOSILEM
JIOKYMCHTE, W/UITN CBA3BIBAIOTCS C TEM XK€ MUTONOM, 9T0 U aHTHTena K huCD4(, packphIThIC B HACTOSIIEM JI0-
KyMEHTe. AHTHUTEAa B3aMMOJICHCTBYIOT C IIEICBEIMH aHTHUTCHAMHU MPEUMYIIECTBEHHO MOCPEICTBOM aMUHOKHC-
JIOTHBIX OCTaTKOB, KOTOPBIC PACIIOJNIOKEHBI B IISCTH ONMPEACISIIONUX KOMIDIEMEHTapHOCTh 001acTsax (CDR) Ts-
JKENBIX ¥ JIeTKUX Tieneit. [1o 9Toit mpruunHe aMUHOKHUCIIOTHBIE MTOCiIeioBaTebHOCTH B Tipenenax CDR sBustores
6oree pazHOOOpa3HBIMU MEXITy OTACTHHBIMU aHTHTEIAMH, YeM TOCIeAoBaTeIbHOCTH 3a npenenamu CDR. Tlo-
CKOJIBKY TocienoBaTesbHOCTH CDR oTBewaroT 3a OOJIBITMHCTBO B3aWMOJCHCTBUI aHTUTENIA C aHTUTCHOM, CY-
IIECTBYET BO3MOXKHOCTH IKCIPECCHPOBATh PEKOMOWHAHTHBIC AaHTHUTENA, KOTOPBIE UMHTHUPYIOT CBOIICTBAa KOH-
KPETHBIX STAJIOHHBIX aHTHUTEI, ITyTeM KOHCTPYHPOBAHUS IKCIPECCHOHHBIX BEKTOPOB, KOTOPHIE BKIIOYAIOT B CE-
0s1 mocnenoBarenbHOCTH CDR M3 KOHKPETHOTO 3TaJOHHOTO aHTHTENA, IPUBUTHIC HA KapKacHBIE MOCIENOBa-
TENIBHOCTH M3 IPYTOr0 aHTHUTENA ¢ OTVIMYAIOIIMMUCS CBOHCTBaMH (cM., Harpumep, Riechmann, L. et al. (1998)
Nature 332:323-327; Jones, P. et al. (1986) Nature 321:522-525; Queen, C. et al. (1989) Proc. Natl. Acad. See.
(USA) 86:10029-10033; marent CIIIA Ne 5225539 na ums Winter, u matentsl CIIIA NeNe 5530101; 5585089;
5693762 u 6180370 Ha ums Queen ¢ COaBT.).

Takue kapkacHBIC MOCICIOBATEIEHOCTH MOXHO MOJYYUTh M3 OOMmeNOCTymHbIX 0a3 maHHbIX JJHK wm
OMyOJMKOBAaHHBIX CCBUIOK, KOTOPBIC BKIIFOYAIOT B ce0sl MOCICIOBATEIIEHOCTH TCHOB aHTUTEN 3apOJIBIIICBOH JIH-
auu. Hanpumep, nocnenoBatenprocTd JIHK 3aponpinieBoli TUHUM AJ1si TEHOB BapualOeabHBIX 00JacTel Tsoke-
JBIX W JIETKUX IeTel 4eIoBeKa MOKHO HaliTH B 6a3e JaHHBIX MOCJIEI0BATEIFHOCTEH 3apOABIIICBON INHUH YeII0-
Beka "VBase", a Tarke B Kabat, E.A., et al. (1991) Sequences of Proteins of Immunological Interest, Fifth Edi-
tion, U.S. Department of Health and Human Services, NTH Publication No. 91-3242; Tomlinson, .M., et al.
(1992) "The Repertoire of Human Germline VH Sequences Reveals about Fifty Groups of VH Segments with
Different Hypervariable Loops" J. Mol. Biol. 227:776-798; n Cox, J.P.L. et al. (1994) "A Directory of Human
Germ-line Vy Segments Reveals a Strong Bias in their Usage" Eur. J. Immunol. 24:827-836; conepskanue xax-
JIOW M3 KOTOPBIX SIBHO BKJIFOUCHO B HACTOSIINHA JOKYMEHT TIOCPEICTBOM CCHLIKH.

[IpennodtuTenpHbIC KapKaCHBIC MMOCICIOBATCIBHOCTH IS MPUMCHCHHS B aHTHUTEIAX, ONMCAHHBIX B Ha-
CTOSIIEM JOKYMEHTE, MPEICTABISAIOT COOOH Takue, KOTOPHIC SBISIOTCS CTPYKTYPHO CXOJHBIMU C KapKaCHBIMU
MOCJIEIOBATEIEHOCTAMHU, HCIIONB3YEMBIMH B aHTUTEIIAX, OMMMCAHHBIX B HACTOAIIEM MokyMeHTe. [locnenoBarens-
Hoctu CDRI1, 2 u 3 Vy u nocnenoBatenbHoctd CDR1, 2 1 3 Vi MOXHO NMPUBUTH Ha KapKacHbIE 00J1aCTH, KOTO-
pBIe XapaKTepU3yIOTCA MOCIEI0BAaTEIFHOCTHIO, HACHTHYHON ITOCIIEA0BATEIFHOCTH, BCTPEUAIOMICHCS B TeHE UM-
MYHOTJIOOYNHHA 3apOBIIICBON JIMHUN, U3 KOTOPOTO MPOUCXOIUT KapKacHas MOCIEI0BAaTEIbHOCTD, WIH TOCIe-
noBatenbHOCTH CDR MOXXHO MPUBHTH Ha KapKacHbIE 0OJACTH, KOTOPHIE COAepIKaT BIUIOTH 10 20, MpeArnodTH-
TENBHO KOHCEPBATHBHBIX, AMHHOKHCIOTHBIX 3aMEH IO CPaBHEHHIO C TIOCIICAOBATCIBFHOCTSIMH 3apOAbIIICBON
nard. Hampumep, 65u10 00HAPYKEHO, YTO B OMPEACICHHBIX CIIydasx MPEeINOYTHTEIFHO MyTHPOBATh OCTATKH B
npejenax KapKacHBIX 00JIACTeH s OJICPKaHKS WITH YCUIICHUS aHTUTCHCBS3BIBAIONICH CIIOCOOHOCTH aHTHUTE-
na (cMm., Hanpumep, nateHTsl CLIIA NoNe 5530101; 5585089; 5693762 u 6180370 Ha ums Queen ¢ COaBT.).

OnucaHHBIC B HACTOSIIEM JOKYMCHTE CKOHCTPYHUPOBAHHBIC aHTHTENA BKIIIOYAKOT B ce0s T, B KOTOPBIX
MOTU(HUKAIIMKA TPOM3BEIN B KapKACHBIX OCTaTKaxX B mpeAenax Vy wWuiau Vi, Hampumep, s YIYYIICHUS
CBOWCTB aHTHTeNa. YacTo Takue KapKacHbIC MOTU(PHKAIMK MPOM3BOIAT JUIS YMCHBIICHHUS UMMYHOTCHHOCTH
anTHTena. Hampumep, OJMH MOIXOA COCTOUT B TOM, YTOOBI ""BO3BPATHO MYTHPOBATh" OJIMH WJIH HECKOJBKO Kap-
KacHBIX OCTAaTKOB J0 COOTBETCTBYIOIIEH MOCIECIOBATEIHHOCTH 3apOABIINICBON JTHHUU. bojee KOHKpeTHO, aHTH-
TEJ0, KOTOPOE TOJBEPIIOCH COMAaTHUECKOW MYTallld, MOXKET COJepXKaTh KapKacHBIE OCTATKH, KOTOPHIC OTIIH-
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YaloTCsl OT TOCJIeI0BATEIHLHOCTH 3apOJBIIICBON JIMHUM, U3 KOTOPOH HPOUCXOJUT aHTUTENO. Takue OCTaTKU
MOJKHO UACHTH()HUIMPOBATH MyTEM CPABHEHUS KApPKACHBIX IMOCIICAOBATCIFHOCTEH aHTHTENA C TIOCIIE0BATEIILHO-
CTSIMH 3apOJBIIICBON JHMHUM, U3 KOTOPBIX IPOHUCXOAWUT AHTHTENO. {7 BO3BpAIICHUS IOCIEIOBATEIHHOCTEH
KapKacHOW 00JacTH 70 MX KOHPUTYpaluy 3apoIbIIIeBOW JIMHAA COMATHYECKHE MYTAIIMH MOYKHO "BO3BPAaTHO
MYTHPOBATh" 110 TIOCIEAOBATEIFHOCTH 3aPOABIIICBON TMHAH C TIOMOIIBIO, HATIPIMEP, CAWT-HAIIPABICHHOTO My-
tarere3a wiu [11{P-omocpenoBannoro myrarenesa. [loapazymeBaeTcs, 4To Takke MPEAYCMOTPEHBI Takue "BO3-
BpaTHO MYTHPOBaHHbBIE" aHTUTEA.

Jpyroi# Tnn kxapkacHOW MOAMGMUKAIIUH TIPEeIyCMaTpUBaeT MyTHPOBAHHWE OJHOTO WM HECKOJIBKUX OCTaT-
KOB B TIpejiesiax KapKacHOW 00JacTH WM Jaxe B MpeJesiaX OJHON WM HecKonbkux obmacreit CDR mns ynaie-
HUS T-KJICTOYHBIX 3MHUTONOB, YTOOBI TEM CAMBIM CHHU3WUTH MOTCHIHAIHHYI0O HMMYHOTCHHOCTh aHTUTENA. DTOT
MOAXOM TaKke Has3bIBaeTcs "JAeMMMyHHM3anus' M omcaH Ooijiee MoApoOHO B maTeHTHOH myOmmkanmu CIIA
Ne 20030153043, Carr ¢ coaBT.

Hpyroit Tun Moaudukanuy BapuadeIbHBIX 00JacTedl COCTOUT B TOM, YTOOBI MYTHPOBAaTh aMUHOKHCIIOT-
HBIC OCTaTKH B mpeaenax obmacreit CDR uist yirydrieHns: 0THOTO WJIH HECKOJIBKUX CBSI3BIBAOIINX CBOWUCTB (Ha-
npuMep, apPUHHOCTH) TpecTaBisIIoNiero WHTepec anturtena. CalT-HampaBieHHBIH MyTtareHes wimm I1L[P-
OTIOCPEIOBAaHHBIN MyTareHe3 MOXHO ITPOBOIUTH JUIS BBEACHUS MyTalWU(1) W BO3IEHCTBHS Ha CBA3BIBAHWE aH-
TUTENIA WIH Apyroe (yHKIHOHAIHHOE CBOHCTBO, MpeACTaBIIsoNnee HHTepec. [IpeanodTuTeTbHO BBOAAT KOHCEP-
BaTHBHBIC MoAU(HUKaIuU. MyTaluu MOTYT MPEACTAaBIATh COOOH aMUHOKHCIOTHBIE HOOABICHHS, ACTCIUN WIIN
MPEIIIOYTUTENFHO 3aMeHbl. bonee Toro, kKak mpaBmilo, N3MEHSIOT He OOJBIIEe YeM OIWH, [1Ba, TPH, YETHIPE WIIN
MISATh OCTATKOB B Tipenenax obimactu CDR.

Octarku metnonrHa B CDR aHTHTET MOXKHO OKHCIISATh, YTO MPUBOIUT K MOTCHIUAIEHOMY XHMHAYECKOMY
Pas3NIOKEHUIO U IIOCIEIYIOMIEMY CHI)KEHHIO aKTUBHOCTH aHTHTena. COOTBETCTBEHHO, TAaKKe IPEAYyCMOTPEHBI
antutena k CD40, B KOTOPBIX OJIMH T HECKOJIBKO 0CTaTKOB MeTHOHHHA B CDR TsDKENBIX W/MITH JIETKHX IeTen
3aMeIICHbl AMHHOKUCIOTHBIMU OCTATKaMU, KOTOPHIC HE ITOABEPTAIOTCS OKUCIUTEILHOMY Pa3lIOXKCHUI0. AHAIIO-
TUYHO CalThl JEaMUHHPOBAHUS MOXHO ynanuth u3 anturen k CD40, B wactHoctu B CDR. [loTenuuanbHbie
CalTHl TTIUKO3WINPOBAHMA B TpeNeNax aHTHI'CHCBS3BIBAIONIETO JOMEHA MPEANOYTHTENBHO YIAIAIOT IS Tpe-
JIOTBPAIICHUS TJINKO3WINPOBAHMS, KOTOPOE MOXET MPEIATCTBOBATh CBSI3BIBAHUIO C aHTUTeHOM. CM., HarmpuMep,
nmateHT CIIIA Ne 5714350.

Fc u momudunmpoBannsie Fc.

AHTHTENa COTJIACHO HACTOSIIEMY M300pPETeHHIO MOTYT COZIep)KaTh BapuabeIbHbIC TOMEHBI COTIaCHO Ha-
CTOSAMIEMY HM300pETeHHI0, KOMOWHUPOBAHHBIE C KOHCTAHTHBIMH JOMEHAaMH, COACp)KAlIMMH pa3nndHele Fc-
o0nacTy, BEIOpaHHBIC HA OCHOBAaHUU OMOJIOTUYCCKUX aKTUBHOCTEH (€CIIM TAKOBBIC HMEIOTCS) aHTHTENA JUIS Mpe-
nycmotpenHoro npuMmenenus. Salfeld (2007) Nat. Biotechnol. 25:1369. IgG yenoBeka, HarmpuMep, MOKHO KJiac-
cudumpoBats Ha 4eTslpe noakiacca, [gGl, 1gG2, 1gG3 n 1gG4, n kax bl N3 yKa3aHHBIX ITOJIKIIACCOB COJEP-
*uT Fc-00macTh, XapaKTepU3YIOMYIOCS YHUKAIBHBIM MPO(MIEM I CBA3BIBAHHS C OJHUM WU HECKOJIBKIMH
penentopamu Fcy (aktuBupyromue penentopsl FcyRI (CD64), FcyRIIA, FcyRIIC (CD32a, c); FcyRIIIA u
FcyRIIIB (CD16a, b) n uarudupyromuii perentop FcyRIIB (CD32b), u asis nepBoro KOMIIOHEHTa KOMITIIEMEHTA
(Clqg). IgG1 u IgG3 genoBeka cBsI3bIBAIOTCS cO Bcemu perientopamu Fey; 1gG2 csspBaetcs ¢ FeyRITAH131 u ¢
normwkenHo adpuaHocthio ¢ FCyRITAR131 FcyRIIIAV158; 1gG4 cesaswiBaetcst ¢ FcyRI, FcyRITA, FeyRIIB,
FcyRIIC u FeyRIITAV158; uarnbupyromuii perienirop FcyRIIB xapakrepusyeTcs nmonmkeHHONH ahGUHHOCTHIO B
oraomennu 1gG1, 1gG2 u IgG3, ueMm Bce apyrue penentopsl Fey. Bruhns et al. (2009) Blood 113:3716. Uccne-
noBaHus Tiokazanu, 9to FcyRI He csazbiBaetcs ¢ 1gG2, u FeyRIIB ne casbiBaetcs ¢ 1gG2 wnu [gG4. B obmmiem,
B otHomeHnn aktuBHOCTH ADCC IgG1 uwenmoeka ZIgG3 uenoBeka >> [gG4 uwenoseka = IgG2 yenoseka.
Bcrnencreue sToro, HanpuMep, KoHCTaHTHBIN goMeH 1gG1, a He 1gG2 nnn 1gG4, MoKHO BBIOpaTh JJIsl IPUMEHE-
HUS B JIEKAPCTBEHHOM cpeacTBe, rae Heooxoquma ADCC; 1gG3 MoxHO BBIOpaTh NP aKTUBALMHM SKCIPECCHU-
pytomux FcyRIITA NK-kiretox, MOHOIIUTOB U Makpodaros; 1 [gG4 MOKHO BBIOpaTh, €CIIA AaHTUTENO TOJIEKHUT
NPUMEHEHHUIO JUISl IECCHCUTU3AlMY NAlueHToB ¢ ayuteprueil. 1gG4 taxke MOKHO BBIOpaTh, €cil HEOOX0INUMO,
YTOOBI Yy aHTHTENA OTCYTCTBOBAIN Bee I (PeKTOpHBIE (DYHKINH.

OnucaHHBIC B HACTOSIIEM JTOKyMeHTe BapuabenbHble oomactu kK huCD40 MOryT SBISTHCS CBSI3aHHBIMH
(HanmpuMep, KOBAJICHTHO CBS3aHHBIMU WK cnuThiMu) ¢ Fc, nanpumep Fec IgGl, 1gG2, 1gG3 nmm IgG4, koTopas
MOJKET NMPUHAJICKATH K JTFO00MY aJIJIOTUITY HUIM U30aJUTOTHITY, HanpuMmep, 1 [gGl: Glm, Glml(a), G1m2(x),
GIm3(f), Glml7(z); mma IgG2: G2m, G2m23(n); mt 1gG3: G3m, G3m21(gl), G3m28(g5), G3ml11(b0),
G3m5(bl), G3m13(b3), G3m14(b4), G3m10(b5), G3ml15(s), G3m16(t), G3m6(c3), G3m24(c5), G3m26(u),
G3m27(v). Cm., Hanpumep, Jefferis et al. (2009) mAbs 1:1). Ha Be16op aymoTumia MOTYT BIUATH IOTEHIIMATBHBIE
npo0JIeMbl IMMYHOTEHHOCTH, HAIIpUMeEp, IS MUHUMH3AaIUKA 00pa30BaHMS aHTUTEN K aHTHOAKTEePHAIbHBIM JIe-
KapCTBEHHBIM CPC/ICTBAM.

CornacHo TpeANOYTHTEIHHEIM BapuaHTaM OCyIIecTBiIeHUs aHTuTena kK CD40 corilacHO HAcTOSIIEMY H30-
Operenuto comepxat Fc, KOTopast CBA3bIBACTCS WM XapaKTepHU3yeTCsl YCHICHHBIM cBsi3biBaHneM ¢ FcyRIIb, uro
MOXeT oOeclieunBaTh YCHICHHBIH aroHu3Mm. CM., HampuMmep, MEKAYHApOAHYIO MaTeHTHYIO IyoOnukamuio WO
2012/087928; Li & Ravetch (2011) Science 333:1030; Wilson et al. (2011) Cancer Cell 19:101; White et al.
(2011) J. Immunol. 187:1754. OmnucaHHble B HACTOSIIEM JAOKYMEHTE BapHaOelIbHbIE 00JIACTH MOTYT SIBIATHCS
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cBsi3aHHBIME ¢ Fc-BapmanTamu, KoTopble yCHIMBalOT a(UHHOCTH B OTHOIICHUH MHIMOMPYIOIIETO perenTopa
FcyRIIb, nanpumMep, s yCHUICHWS HWHIYIHUPYIOMICH aromnTo3 WM albIOBaHTHOW akTmBHOCTU. Li & Ravetch
(2012) Proc. Natl Acad. Sci. (USA) 109:10966; nyOnukanust 3asBkM Ha Bblmauy mnareHrta CIHIA
Ne 2014/0010812. Takue BapuaHThl MOTYT 00€CIIEYUBATH AaHTUTEJIO ¢ UMMYHOMOIYIMPYIOIIUMH aKTHBHOCTSIMH,
cBsizanHbIME ¢ FcyRIIb+ kierkamm, Bkimouas B ceOs, Hanpumep, B-knetkn m Mononuthl. CorfiacHO OZHOMY
BapuaHTy OCYyLIEeCTBIICHHs1 Fc-BapnaHTBI 00ecleuyMBalOT CEJEKTUBHO ycuieHHyIo adduuHocTh K FeyRIIb mo
OTHOIICHHIO K OJJHOMY WJIM HECKOJIbKUM aKTUBHPYIOIIMM penentopaM. Takne BapHaHTHI TakKe MOTYT IPOSB-
JIATh yCUJIEHHOE onocpenoBanHoe FcR nepexpecTHoe cBsi3pIBaHME, MPUBOIAIIEE K YCUICHHOW TepaneBTHYECKOM
s pextuBHOCTH. Moaudukanuu it n3MeHeHus ces3biBanns ¢ FeyRIIb BrmowaroT B cebst 0JIHY MM HECKOJIBKO
Moau(dHUKaIMi B TIOJOKEHUH, BRIOPAHHOM M3 TPYNIBI, coctosimen u3 234, 235, 236, 237, 239, 266, 267, 268,
325, 326, 327, 328 u 332, cornmacHo EU-unnexcy. MmmrocTpaTuBHBIE 3aMeHBI s ycuieHus ah@UHHOCTH K
FcyRIIb BrimrouaroT B ce0s 6e3 orpannuenus 234D, 234E, 234F, 234W, 235D, 235F, 235R, 235Y, 236D, 236N,
237D, 237N, 239D, 239E, 266M, 267D, 267E, 268D, 268E, 327D, 327E, 328F, 328W, 328Y u 332E. Wmmoct-
paTHUBHBIC 3aMEHBI BKJIIOUAIOT B ceds 235Y, 236D, 239D, 266M, 267E, 268D, 268E, 328F, 328W u 328Y. Jlpy-
rue Fc-BapuanTs! juist ycunenns cszbiBanus ¢ FcyRIIb Bkirouaror B cedst 235Y-267E, 236D-267E, 239D-268D,
239D-267E, 267E-268D, 267E-268E u 267E-328F. B wactroctH, Bapuantsl S267E, G236D, S239D, L328F u
1332E, Bxmtogast B ceOst qoitHON BapuanT S267E-L328F, IgG1 genoBeka nMeroT ocoboe 3HAUCHHE JJIS CTICTIH-
(ugeckoro ycmeHus: apUHHOCTH B OTHOIIEHHH MHTrHOMpyromiero pernentopa FcyRIIb. Chu et al. (2008) Mol.
Immunol. 45:3926; nyOnukamnus 3asBku Ha Bbmagy matenta CHIA Ne 2006/024298; WO 2012/087928. Vcu-
JeHHyIo crienmupuaHocTh B oTHOoMIeHnH FcyRIIb (B otimume ot FeyRIlag(3;) MOXHO MOMYYUTh MTyTeM J00aBJie-
HUg 3ameHbl P238D wu mpyrux myrtamuii (Mimoto et al. (2013) Protein. Eng. Des. & Selection 26:589;
WO 2012/1152410), a rtakxe V262E um V264E (Yu et al. (2013) J. Am. Chem. Soc. 135:9723 u
WO 2014/184545. Cm. taba. 2.

VYBenuueHne nepruoaa MoTy>KHU3HH.

CoracHO orpezielIeHHBIM BapHaHTaM OCYIIECTBICHHS aHTHTEIIO SIBISIETCS MOAU(UIIMPOBAHHBIM IS yBe-
JMYEHUS ero OMOJIOTMYECKOro MEepHo/ia MOy KU3HH. BO3MOXKHBI pa3nuuHble noaxozsl. Hampumep, 3T0 MOXKHO
OCYIIECTBUTD ITyTeM yBeJIMdeHHs aphUHHOCTH CBs3bIBaHus Fc-o6mactu B oTHOmennn FcRn. CormacHo ogHOMYy
BapHaHTY OCYIIECTBIICHUS aHTUTENO N3MEHSIOT B npeaenax oomactu CH1 uimu CL, 9T0OBI OHO COMepIKao dIu-
TOTI CBSI3BIBAHUS PEIENTOpa PEYTHITH3AINH, B3SATHIH U3 NBYX meteib jomeHa CH2 Fc-o6mactu IgG, kak onmucaHo
B mareHTax CIIJA NeNe 5869046 mn 6121022 na mmst Presta ¢ coaBt. Jlpyrue mumoctpaTuBHbIe Fc-BapuaHTHI,
KOTOpPBIE YBEIWYHMBAIOT CBs3bIBaHME ¢ FCRn w/mim ymydmaroTt GapMakOKHHETHYECKHE CBOIMCTBA, BKIIOYAIOT B
ce0s1 3aMeHBI B TostoxkeHusax 259, 308 u 434, prmouas B ceds1, Hanpumep, 2591, 308F, 4281, 428M, 434S, 434H,
434F, 434Y n 434M. [lpyrue BapHaHTBI, KOTOpBIE yBeIMUMBalOT cBsa3biBanue Fc ¢ FcRn, Bkimrowaror B ceOst
250E, 250Q, 428L, 428F, 250Q/428L (Hinton et al., (2004), J. Biol. Chem. 279(8): 6213-6216, Hinton et al.
(2006) Journal of Immunology 176:346-356), 256A, 272A, 305A, 307A, 311A, 312A, 378Q, 380A, 382A, 434A
(Shields et al., (2001) Journal of Biological Chemistry, 276(9): 6591-6604), 252F, 252Y, 252W, 254T, 256Q,
256E, 256D, 433R, 434F, 434Y, 252Y/254T/256E, 433K/434F/436H (Dall'Acqua et al. (2002) Journal of Im-
munology, 169:5171-5180, Dall'Acqua et al., (2006), Journal of Biological Chemistry 281:23514-23524). Cwm.
nateHT CIIIA Ne 8367805.

Moaudukanuio onpeneleHHbIX KOHcepBaTUBHBIX ocTatkoB B Fc IgG (1253, H310, Q311, H433, N434),
Takyto kak BapuanT N434A (Yeung et al. (2009) J. Immunol. 182:7663), npeayioxXuiau B Ka4ecTBE MyTH YBEIH-
yerns K apdurnoctn FcRn, Takum oOpa3oM yBenwdmBas mepuo] MOMy>KU3HU aHTHTENA B KPOBOTOKE. Mexy-
HapojHas mateHTHas myOmukamus WO 98/023289. beuio mokazano, yTo KoMOMHHpOBaHHBIN Fc-BapmaHT, co-
nepxamuit M428L u N434S, yseauuusan cBsa3biBanue ¢ FcRn u yBennuuBan nepuos NomaykHU3HU B CBIBOPOTKE
BIUIOTH 10 IATHKpaTHOro yBenmueHus. Zalevsky et al. (2010) Nat. Biotechnol. 28:157. Kom6ounuposauusiii Fe-
BapuaHT, cojepxxamuii Mmomudukarn T307A, E380A u N434A, taxke yBeJIMUNBAET NEPHOJ HOIY>KU3HH aHTH-
ten IgGl. Petkova et al. (2006) Int. Immunol. 18:1759. Kpome Toro, 6buT0 MOKa3aHO, YTO KOMOWHHUPOBAHHBIC
Fc-Bapuantsl, conepxamue BapuanTel M252Y-M428L, M428L-N434H, M428L-N434F, M4281L-N434Y,
M428L-N434A, M428L-N434M u M428L-N434S, takke yBeIUUUBAIOT NEPUOJ MOTYKU3HU. MexayHapoaHas
nateHTHas myomukanus WO 2009/086320.

Kpome Toro, komOuHupoBaHHbIid Fc-BapuanT, coneprxammii M252Y, S254T u T256E, yBennuuBaet nepu-
o] mosTy>ku3HH mouth B 4 pasa. Dall'Acqua et al. (2006) J. Biol. Chem. 281:23514. PoxctBennyo Moaudrka-
muto IgGl, obecneunBaromyio yBenudeHHyI0 K addurHOCTs FCRn, HO CHMKeHHYyIO 3aBUCHUMOCTh OT pH
(M252Y-S254T-T256E-H433K-N434F), ucnons3oBanu s co3fganus koHcrpykra IgGl ("MST-HN Abdeg")
JUTS TIPUMEHEHUSI B Ka4eCTBE KOHKYPUPYIOIIETO CPEICTBA ISl IPEAOTBPAIICHUS CBA3BIBAHUS IPYTHX aHTUTEI C
FcRn, 4To mpuBeo K yBeIMYECHHOMY KIMPEHCY 3TOTO APYroro aHTHTeNa, WM dHaorenHoro 1gG (manpumep, B
YCIOBUSIX ayTOMMMYHHOT'O COCTOSIHHMSI), WJIM JPYTOro SK30T€HHOTO (TepameBTHyeckoro) mAb. Vaccaro et al.
(2005) Nat. Biotechnol. 23:1283; mexxayHaposanas nareHTHas myonukanus WO 2006/130834.

Jpyrue Momudukanuu Ui yBesndeHus cBsizbiBanust ¢ FcRn onmcanst B Yeung et al. (2010) J. Immunol.
182:7663-7671; marentax CIIA NeNe 6277375; 6821505; MeXIyHapOAHBIX NATEHTHBIX ITyOIHMKAIMAX
WO 97/34631; WO 2002/060919.
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CornacHO ONpeeTICHHBIM BapHaHTaM OCYIICCTBICHUS THOPWAHBIC M30THIEI [gG MOXHO HMCIOJIE30BaTh
JUTS YBEeIMUCHUS CBs3bIBaHMs ¢ FCRn u moTeHIManbHO yBeNWYeHUS Mepuoaa Moy xu3Hu. Hanpumep, rudpui-
uerid BapuaHT 1gG1/IgG3 MOXHO CKOHCTPYHpOBATh C MOMOIIBIO 3aMeHbl mosokenuit 1gGl B oGmactu CH2
n/umn CH3 amuHokucinotamu u3 [gG3 B MOJIOKEHHUSAX, B KOTOPBIX [IBA M30THIIA Pa3IUIaroTCs. Takum oOpazoM,
MOJKHO CKOHCTPYHPOBAaTh THOPUAHBINA BapHaHT aHTHTENA [gG, KOTOPHIH COMEPKUT OAHY MIIM HECKOJIBKO 3aMEH,
Hanpumep 274Q, 276K, 300F, 339T, 356E, 358M, 3848, 392N, 397M, 4221, 435R u 436F. CormacHo npyrum
BapHaHTaM OCYIIECTBJICHHS, OMUCAHHBIM B HACTOSIIEM JIOKyMeHTe, ruOpuanHbiii Bapuant 1gG1/IgG2 MoxHO
CKOHCTPYHpOBaTh ITyTeM 3aMeHbl nosokenuii 1gG2 B ob6mactn CH2 w/mmm CH3 amunokuciotamu u3 1gGl B
MOJIOKCHUSAX, B KOTOPBIX JBa W30TUIA PAa3IUYAlOTCA. Takum 00pa3oM, MOKHO CKOHCTPYHPOBATh THOPHIHBIN
BapuaHT aHTHTENa 1gG, KOTOPBIA COJACPKUT OJHY WM HECKOJIBKO 3aMCH, HAIIPUMEP OJHY I HECKOIBKO ClIe-
JIYIOIIX aMHHOKUCIOTHBIX 3aMmeH: 233E, 2341, 2351, -236G (OTHOCHTCS K BCTaBKE TIIUIIMHA B TIOJ0KEHUU 236)
u 327A. Cm. marent CIIA Ne 8629113. Coznanu rubpun nocneposarensHocteit 1gG1/1gG2/1gG4, xoTopslit
TPEIIIOIOKUTEIIFHO YBEIMYUBACT MEPHOJ MMOY>KU3HU B CHIBOPOTKE M yiydliaeT skcmpeccuro. [larent CIIA
Ne 7867491 (mocnenoBatensHOCTH Ne 18 B yKa3aHHOM JJOKYMEHTE).

[lepron mMOTYXU3HU aHTUTENA COTJIACHO HACTOSIIEMY H300pPETEHUIO B CHIBOPOTKE TAK)KE MOKHO YBEIH-
YUTh IMyTeM HETHINPOBAHMA. AHTHUTENIO MOXHO IETWIHPOBATh, HAIPUMED, I YBEIWYCHUS OHMOJIOTHYECKOTO
(HammpuMep, CEIBOPOTOYHOTO) TIEPHOa TIONYKA3HN aHTHTENA. [ MermmupoBanns aHTUTEa aHTUTEIO FITH €ro
(parMeHT, Kak TpaBHUIIO, IPUBOIAT B PEAKITHIO C MOJMATHICHTIINKOIbHBIM (PEG) peareHTOM, TakuM Kak peak-
ITIMOHHOCTIOCOOHBIN CIIOKHBIH 3PUp WIH allbaeTuIHoe Tpon3BogHoe PEG, mpu yclmoBuUsSX, B KOTOPBIX OJHA HITH
HeckoibpKo Tpyni PEG npukpeniieHs! K aHTUTeNy Win GparMeHTy aHTuTena. [IpearnouTHTe pHO IerniInpoBaHNe
MPOBOJIAT TIOCPEICTBOM PEAKIUU AIMIHPOBAHUS WIH PEAKI[MH aKWIHPOBAHUS C PEAKIIMOHHOCIIOCOOHOM MOJIe-
kynoit PEG (wm aHalOrMYHBIM PEaKIMOHHOCIIOCOOHBIM BOJOPACTBOPUMBIM IOJIMMEpoM). Vcrmons3yemblii B
HACTOSIIEM JOKYMEHTEC TEPMHH "TOJNMATHICHIIIMKOING", KaK MOJApa3yMeBacTCs, BKIOYAET B ceOs JTHOOYI0 U3
¢opm PEG, koTOpBIC HCIONB30BATN IS ICPUBATH3AIMH JPYTUX OCNKOB, Takue kak MOHO- (C;-C;() amKokcH-
WIH apWIOKCUTIONHATIIICHIIMKONb WIH TIOJIHATHIICHTTHKOIb-MaeuMul. COrIacCHO OIpeNeICHHBIM BapUaHTaM
OCYILECTBIICHHS aHTUTEJIO, TOJIeXKAIee ETIINPOBAHNIO, IPEACTABIIET CO00H HETTMKO3MWINPOBAHHOE aHTHTE-
710. Crioco0b! TErMIMPOBaHUS OSIIKOB M3BECTHBI B HACTOSIIEH 00IacTH TEXHUKH U X MOXKHO NPUMEHATH K aH-
THTEJIaM, OTMMCAHHBIM B HacTosImeM aokymeHTe. CM., HampuMmep, eBporneiickuii mateHT Ne EP 0154316 Ha nmMst
Nishimura ¢ coasrt., u EP 0401384 na ums Ishikawa ¢ coaBsT.

AJBTEpPHATHBHO B ONPEICICHHBIX 00CTOATEIBCTBAX MOXKET MOTPEOOBATHCS YMEHBIIUTE MEPUOT TTOTYKH3-
HU aHTHTEJa COTJIACHO HACTOSIIEMY M300pETCHHIO BMECTO €ro yBenmdeHus. Takue momudukannu, kak 1253 A
(Hornick et al. (2000) J. Nucl. Med. 41:355) n H435A/R, 1253 A nim H310A (Kim et al. (2000) Eur. J. Immunol.
29:2819) B Fc IgG1 yenoBeka MOTyT yMEHBIIUTH cBsi3bIBaHHE FcRn, Takum oOpa3om, yMeHbIIas NEpHOJ MOy~
JKU3HY (YBEITUYMBAs KIIMPCHC) ISl IPUMEHEHISI B CUTYAIUSIX, B KOTOPBIX OBICTPHIN KIIMPEHC SBIISCTCS MPEINOY-
TUTENBHBIM, HAaIpUMEp, B MEIMIIMHCKOHN Bu3yanm3anuu. CM. Taxoke Kenanova et al. (2005) Cancer Res. 65:622.
Jpyrue cpencTra Uil YCHICHHS KIIMPEHCA BKIIIOYAIOT B ce0s JOPMATUPOBAHUEC aHTUTCHCBS3BIBAIOIINX JOMCHOB
COTJIACHO HACTOSIIEMY W300pETEHHUIO B BHJEC (ParMEHTOB aHTHUTEN, Y KOTOPHIX OTCYTCTBYET CHOCOOHOCTH CBSI-
3p1BaTh FcRn, Takux xak Fab-pparmentsl. Takas Mmomudukanys MOKET CHU3UTH IIEPHUOJ TTOTYKIU3HH aHTUTENA B
KPOBOTOKE OT Tapbl HEAENb J0 HECKONBKHX 4acoB. CeJIeKTHBHOE MErmINpOBaHNE (PParMEHTOB aHTHUTEN 3aTEM
MOJKHO HCIIOJIB30BaTh O TOHKOTO PETyTUpOBaHMA (YBEIMUYCHHS) IEPHOAA MOIYXKU3HH (DPPAarMeHTOB aHTUTEI
npu HeoOxoaumocTr. Chapman et al. (1999) Nat. Biotechnol. 17:780. ®@parMeHTBl aHTUTEN TaKXe MOYKHO TTOJI-
BEPTHYTh CIHSHUIO C aTbOYMHUHOM CHIBOPOTKH YEJIOBEKa, HAlpUMeEp, B KOHCTPYKTE OeKa CIUSHUA, I YBEJIH-
yeHHs nepuoja momyxusHu. Yeh et al. (1992) Proc. Nat 7 Acad. Sci. (USA) 89:1904. AnbTepHATHBHO MOXKHO
CKOHCTPYHPOBATh OUCTICIIU(PUUCCKOE aHTHUTEIO C MEPBHIM AHTHUTCHCBSI3BIBAIONINM JTOMEHOM COTJIACHO HACTOS-
HIeMy M300pPETEHUIO W BTOPHIM aHTUTCHCBSA3BIBAIOIINM JTOMECHOM, KOTOPBIA CBSI3BIBACTCS C ATbOYMHUHOM CBIBO-
potku yenoeka (HSA). Cm. MexIyHapoaHyIo maTeHTHYI0 myonukanuio WO 2009/127691 u ccbuiku Ha maTeH-
TBI, TPOIMTUPOBAHHEIC B HEW. AJBTCPHATHBHO CIICIIUATU3MPOBAHHEIC MOJIUIICIITUIHBIC MMOCICIOBATEIBHOCTH
MOXKHO JT0OaBUTH K (pparMeHTaM aHTUTEN I YBCIWYCHHUS MEPHOJA IONY>KU3HHU, HAPUMEP MOJIHUICIITHIHBIC
nocnenoBareabHocTH "XTEN". Schellenberger et al. (2009) Nat. Biotechnol. 27:1186; MexxyHapoaHast TaTeHT-
Has myOmmkars WO 2010/091122.

JlononaurtensHble Fc-BapuaHThI.

[Ipu ucronp30BaHMM KOHCTAHTHOTO AoMeHa 1gG4, kak mpaBmiio, MPeIIOYTHTENEHO, YTOOB! OH BKIIIOYAI B
ce0s1 3ameny S228P, koTopass IMUTHPYET MapHUPHYIO rociienoBarenbHocTh B IgG1 1, TeM cambIM, cTaOMIN3H-
pyet Monekyinsl [gG4, HarmpuMep, cHIkast oOMeH Fab-miedoM Mexay TeparneBTHIeCKUM aHTHUTEJIOM U DHAOTCH-
HeIM 1gG4 y manuenTa, mojuexaiero JyiedeHuto. Labrijn et al. (2009) Nat. Biotechnol. 27:767; Reddy et al.
(2000) J. Immunol. 164:1925.

[ToTeHUManbHBIA CAaUT MPOTEA3HOTO PACHICIUICHUS B MIapHUpPE KOHCTPYKTOB IgGl MOXHO yCTpaHUThH C
nomombsto Moaudukanuii D221G u K222S, yennuuBasi cTaOMIBHOCTh aHTUTENA. MeXayHapoaHas aTeHTHas
nyonukanus WO 2014/043344.

AddunHOCTH U CBS3BIBAIOIINE CBOWCTBA Fc-BapraHTa B OTHOLICHUH €ro JIUTaHAoB (perentopos Fc) Moxk-
HO OTIPEIENIUTH C MOMOIILI0 Pa3HOOOPa3HBIX CIIOCO0O0B in Vitro aHanm3a (OMOXUMHUYECKHE WM WMMYHOJIOTHYE-
CKH€ aHaJU3bl), M3BECTHBHIX B HACTOSIICH 00JIACTH TEXHHWKH, BKIOYas B ceOs 0e3 orpaHMYeHUs] PaBHOBECHBIE
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crnocoOb! (HanpuMep, TBepao¢dasHblii nMMyHOodepmenTHslii aHamu3 (ELISA) wnn pagnonMmyHoanamns (RIA)),
nnu kuaetndeckue (Harmpumep, aHamn3 SPR BIACORE®) u apyrue cnocoObl, Takke Kak aHAIM3Bl HETPSMOTO
CBSI3BIBAHMS, aHAJIN3Bl KOHKYPEHTHOTO HMHIMOMPOBAaHMWS, PE30HAHCHBIM IEPEeHOC 3HEepruu (GIyopecleHIun
(FRET), renp-anexrpodopes u xpomarorpadus (Harmpumep, renb-Gpuibrparys). B ykazaHHBIX M Ipyrux cHoco-
6ax MO>KHO HCIIOJIH30BATh METKY Ha OJTHOM MIIM HECKOJIBKIX KOMITOHEHTAX, IMOJICKAIINX UCCIICIOBAHHIO, W/WIIN
MIPUMEHSITh pa3HOOOpa3Hble CIIOCOOBI OOHApYKEHUS, BKIItoUas B ceOs 0e3 orpaHHueHus XpOMOTeHHBIe, (PIryo-
pECLeHTHbIC, JTIOMUHECIICHTHBIE MM H30TONMHBIE MeTKH. llogpoOHoe ommcanne apgUHHOCTEH CBS3BIBAHUS H
KHHETUKH MOKHO Haith B Paul, W.E., ed., Fundamental Immunology, 4th Ed., Lippincott-Raven, Philadelphia
(1999), xotopas chokycrupoBaHa Ha B3aUMOJICHCTBUSAX aHTUTEN C UMMYHOTCHAMH.

CornacHO JpyruM BapHaHTaM OCYIIECTBIICHHS TTTUKO3WIMPOBAHHUE aHTUTENAa MOIUGHUIMPYIOT IS YBEIH-
YeHUs WJIM yMeHbIIeHUs 3¢ dexTopHOi QyHKIMu. HanmpuMep, MOXHO MOTYYUTh HETIIMKO3UIMPOBAaHHOE aHTUTE-
JI0, Y KOTOPOTO MOJHOCTBIO OTCYTCTBYET dppekTopHast PyHKIHS, ITyTeM MyTHPOBAaHHUS KOHCEPBATUBHOTO OCTAT-
Ka acraparuta B mnosioxxeHun 297 (Harnpumep, N297A), Takum 00pa3oM yCTpaHsisi CBS3bIBAHUE KOMIUIEMEHTA H
FcyRI. Bolt et al. (1993) Em. J. Immunol. 23:403. Cm. Takke Tao & Morrison (1989) J. Immunol. 143:2595 (c
ucnons3oBanueM N297Q B IgG1 ans ycrpaHeHus rIMUKO3UIMPOBAHUS B NOJIOKEHUH 297).

XoTsl y HETJIMKO3WJINPOBAHHBIX AHTUTEN, KaK MPaBHIIO0, OTCYTCTBYET d((eKTopHast PYHKIHS, MOXKHO BBO-
JUTh MyTalluy JUI BOCCTAHOBIICHUS 3TOH (pyHKIMK. Hernnko3mrpoBaHHBIE aHTHUTENA, HAIPUMED, T€, KOTOpPBIE
MoJTydeHsI 3a cueT MmyTanuii N297A/C/D/wmm H unum nipousBeneHsl B cucteMax (Hanpumep, E. coli), koTopsie He
TIIMKO3MWINPYIOT OEJIKH, MO’KHO JTOTIOJTHUTEIBHO MYTHPOBATH ISl BOCCTAHOBJICHUS CBsi3bIBaHMs ¢ FcyR, Hanpu-
Mep S298G w/mmu T299A/G/mmm H (WO 2009/079242) nnmm E382V u M4281 (Jung et al. (2010) Proc. Nat'l
Acad. Sci. (USA) 107:604).

I'muKonHXEeHEepHI0 TaK)Ke MOXKHO HCHOJIB30BaTh UIT MOAWGMUKAIIMH IPOTHBOBOCHAIUTEIHHBIX CBONCTB
KoHCTpyKTa IgG myTeM n3MeHeHus conepxaHus o.2,6-cuainna yrieBOAHBIX Ienel, MPUKPEIIeHHbIX Ha Asn297
Fc-obnacreli, mpuyeM yBeIM4eHHAs MPOTOPIHS (L2,6-CHANMINPOBAHHBIX ()OPM NMPHUBOJNUT K YCHICHHBIM ITPOTH-
BOBOCTIATUTENLHBIM 2 dextam. Cm. Nimmerjahn et al. (2008) Ann. Rev. Immunol. 26:513. HanpoTus, cHMXe-
HHE TIPOTIOPIMH aHTHUTEN, COAEpKAaINX 02,6-CHAMIIMPOBAHHbBIC YIJICBOJBI, MOXET SIBISTHCS NPUMEHHMBIM B
Cily4asx, KOTZa HPOTHBOBOCHAJIHUTENIBHBIE CBOWCTBA He HYXHBI. CrocoObl MOAM(UKALMK colepkaHus o2,6-
CHAWIMPOBAHUS aHTUTEN, HAIPUMED, ITyTEM CEJICKTHBHON OYUCTKHU (.2,6-CHAIMINPOBAHHBIX (OpM MIIM ITyTeM
(hepMeHTaTUBHOH MoAU(DUKAIMK, TPEAYCMOTPEHBI B IMyOJWKAaMHM 3asBKM Ha Bblgady mnatenta CIIIA
Ne 2008/0206246. CornacHO IpyrdM BapHaHTaM OCYIIECTBICHHUS aMUHOKHCIIOTHYIO TOCIEA0BaTeIbHOCTh Fc-
00J1acTH MOXKHO MOJAU(UIMPOBATE ISl IMUTALMH d(pdekTa 02,6-CHaTHIMpOBaHusl, HAIPUMED, ITyTeM BBEACHHS
moaudurarum F241A. Mexaynaponnas nateatHas myomukaius WO 2013/095966.

III. ®du3uyeckue cBOCTBA AaHTHTEJI

OnwucaHHBIE B HACTOSIIIEM JOKYMEHTE aHTHTENIa MOTYT COJIEPXaTh OJMH MM HECKOJIBKO CaWTOB INTMKO3HU-
JMpOBaHUs B BapHabeIbHON 00macTy au00 JeTKoH, oo Tsokenoi nenu. Takne calThl TTUKO3WINPOBAHUS MO-
TYT TIPUBOJUTH B pe3yibTaTe K yBeJIMYCHHONH MMMYHOTCHHOCTH aHTHTENa WM n3MeHeHuo pK anTurena Bene-
CTBHE M3MEHEHHOT0 cBsi3bIBaHMs ¢ anTureHoM (Marshall et al. (1972) Ann. Rev. Biochem. 41:673-702; Gala and
Morrison (2004) J. Immunol. 172:5489-94; Wallick et al. (1988) J. Exp. Med. 168:1099-109; Spiro (2002) Gly-
cobiology 12:43R-56R; Parekh et al. (1985) Nature 316:452-7; Mimura et al. (2000) Mol. Immunol. 37:697-
706). U3BeCTHO, YTO TIMKO3WIMPOBAHKE MPOUCXOIUT HA MOTHBAX, COAEPKAINX TOcenoBaTelbHOCTh N-X-S/T.
B HEKOTOPBIX CiTydasx MpeAnodYTHTeNsHO, 4To0b anTuTeo kK huCD40 He comepi alio TIIMKO3WIUPOBAaHUE Ba-
puabenpHOM 001acTH. DTOr0 MOXKHO JOCTHYB JIMOO IyTEM BBHIOOpa aHTHUTEN, KOTOpPhIE HE COMEPIKaT MOTHUB TJIH-
KO3HJIUPOBaHWs B BapuabenpbHON 001acTH, JIMOO IMyTeM MYTHPOBAaHUS OCTAaTKOB B Tpeeiax 00JacTH TIUKO3HU-
JIMPOBAHUS.

CornacHoO onpeseleHHBIM BapHaHTaM OCYIIECTBICHHUS ONMHMCAaHHBIE B HACTOSIIEM AOKYMEHTE aHTHTENA HE
coJiepkaT CalThl M30MEpHH acliaparuHa. JleaMunmpoBaHHe acraparvHa MOXET IPOUCXOJHUTh Ha IOCIeI0Ba-
teabHOCTAX N-G nnu D-G v MOKeT NMPUBOAUTH K CO3JIaHUIO OCTaTKa M30acTapariHOBOM KHCIOTBI, KOTOPBI
BBOJHUT Neperu0 B TOJMIENTHAHYIO LENb U YMEHBIIAeT ee cTabmIbHOCTh (3h(eKT n3oacmnaparnHOBOH KHCIIO-
THI).

Kaxxnoe anTHTENO0 OyAET XapaKTepH30BaThCS YHUKAIBHOW M303JIEKTpUUEecKoil Toukoi (pl), KoTopas, Kak
MpaBWIIO, TOMaaaeT B quana3oH pH, cocraBmstonuit 6-9,5. pl mns anturena IgG1, kak mpaBMiio, HAXOIUTCS B
npenenax amamazona pH, cocrasmstomero 7-9,5, u pl mist antutena [gG4, kak mpaBmIIo, MoNaaaeT B MPEISITbI
mnamazoHa pH, cocrasisttomero 6-8. CymecTByeT IpeAroIokeH e, YTo aHTuTeNa ¢ pl 3a mpeaenaMu HOpMaib-
HOTO JTMara3oHa MOTYT XapaKTePH30BaTHCS HEKOTOPOW CTEMEHBIO Pa3BOpAadMBaHUS M HECTAOWIHHOCTH TIPH in
vivo ycrmoBusix. TakuM oOpa3oM, peanouTHTENsHO, YToOkl aHTuTeNo0 kK CD40 XapakTepu30BaloCh 3HAUCHHEM
pl, KoTOpoe momagaeT B HOpMAIBHBIN AUAMa30H. ITOTO MOYKHO JOCTHYE JINOO C TIOMOIIBIO BBIOOpa aHTHTEN ¢ pl
B HOpPMaJIbHOM JHaIa30oHe, MO0 ¢ MOMOIILI0 MyTHPOBAHHMS 3apsKEHHBIX ITOBEPXHOCTHBIX OCTaTKOB.

Kaxnoe antuTeno OyaeT XapaKTepH30BaThCS XapaKTEPHOW TEMIIEpaTypoil IUIaBlIeHUS, P 3TOM ITOBBI-
IIEHHAs! TEMIepaTypa IUIaBJIeHHUs YKa3blBaeT Ha OOJbIIYyI0 00IIyto cTaduiabHOCTS in vivo (Krishnamurthy R and
Manning M.C. (2002) Curr. Pharm. Biotechnol. 3:361-71). Kak npaBusno, npeanourutenasHo, 4ro0sl TM1 (Tem-
nepaTrypa MCXOJHOTO pa3BOpadyuBaHUs) cocTaBiistia O0osbire ueM 60°C, mpeamodrurenbHo Oonbiie yeM 65°C,
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naxe OoJiee peArnouTuTebHO 6obine ueM 70°C. Touky ITUTaBIeHUsT aHTUTENa MOKHO U3MEPHUTH C MCIIOJIh30Ba-
HHeM auddepeHnnaIbHoN ckanupytomei katopumerpuu (Chen et al. (2003) Pharm Res 20:1952-60; Ghirlando
et al. (1999) Immunol Lett. 68:47-52) wnm xpyrosoro muxpomsma (Murray et al. (2002) J. Chromatogr. Sci.
40:343-9).

CornacHO TPEATIOYTUTEIFHOMY BapHAHTY OCYIIECTBICHHS BEIOMPAIOT aHTUTENA, KOTOPBIE OBICTPO HE pa3-
nararotcs. Pa3iokeHne aHTHUTENa MOXHO M3MEPHUTh C UCIOb30BaHUEeM KanmuiuisapHoro siekrpodopesa (CE) u
MALDI-MS (Macc-CrieKTpoOMeTpHUsl ¢ MaTpUIHO-aKTHBUPOBAHHOW JIa3epHOU necopOumeii/monusamueit) (Alex-
ander A.J. and Hughes D.E. (1995) Anal. Chem. 67:3626-32).

CornacHO IpyroMy HpEANOYTHUTEIHPHOMY BapHaHTY OCYIISCTBICHHS BBIOMpPAIOT aHTHTENA, KOTOPHIE Xa-
PaKTepU3yIOTCSd MUHUMAIBHBIMH arperarioHHBIME 3¢ (deKkTaMi, KOTOPBIE MOTYT IIPUBECTH K 3aIlyCKy HEXela-
TEJEHOTO UMMYHHOT'O OTBETAa W/WJIM W3MCHCHHBIM WM HEOJIarompHsITHBIM (apMaKOKHHETUYCCKUM CBOWCTBAM.
Kax npaBuiio, npuemiieMbIMH SIBISIFOTCSI aHTUTENA € arperamueil, cocrapisitomieit 25% winu MeHsblle, Mpeanoy-
tuTenbHO 20% WM MEHBIIEe, Taxe Ooyiee MPEenmoYTHTENbHO 15% win MeHbIe, qaxe 0oliee MPeIOYTUTEIIFHO
10% wnu MeHbIIe U Jaxe 0oliee MPEAMOYTHTENBHO 5% WM MEHBIIE. ATPETaIliuio MOXXHO U3MEPUTH C MTOMOIIBIO
HECKOJIbKMX TEXHHUK, BKIIOUas B ce0sl HKCKIO3MOHHYI0 KOJOHKY (SEC), BBICOKOA((EKTUBHYIO XKHIKOCTHYIO
xpomatorpaduio (HPLC) u paccesaue cBerta.

IV. MoJekyabl HyKJI€HHOBOI KHCJI0THI

Jpyroii onmmcaHHBIA B HACTOAIIEM JTOKYMEHTE acleKT OTHOCUTCS K MOJICKyJIaM HYKJICHHOBBIX KHCIIOT, KO-
TOpBIC KOAUPYIOT aHTUTENA, ONMICAaHHBIE B HACTOAIIEM JOKyMeHTe. HyKiIenHOBBIE KUCIOTH MOTYT NMPHCYTCTBO-
BaTh B LEJBIX KJIETKaX, B KIIETOYHOM JIM3aT€ WIH B YACTUYHO OYMIICHHON WM, 1O CYIIECTBY, YUCTOH (opme.
HyxneuHoBas kuciora siBisieTcsl "BbIZCIEHHONW" WK "CTaBIIeH, MO CYIIEeCTBY, YUCTON", KOT/Ia €€ OYHINAIOT OT
JPYTUX KJICTOYHBIX KOMIIOHCHTOB WJIA IPYTHX MPHUMECCH, HAPUMEpP APYTUX KICTOYHBIX HYKICHHOBBIX KHCIIOT
(mampumep, apyroi xpomocomHoit JIHK, nanpumep, xpomocomuoit IHK, kotopast ca3ana ¢ BeraeneHnoit JJHK
B IIPUPO/IC) WM OEJKOB, C MOMOILIbIO CTAHAAPTHHIX TEXHHK, BKIIOYas B ceOst 00paboTKy menounto/SDS, 6oH-
quHT ¢ omorbio CsCl, KoJoOHOYHYI0 XpoMaTorpaduio, pecTpUKIIMOHHBIE (DEPMEHTHI, IEKTpo(dope3 B arapos-
HOM TeJie M ApYyrue crnocoObl, XOPOIIO W3BECTHBIE B HacTosmield obmactu TexHuku. Cwm., F. Ausubel, et al, ed.
(1987) Current Protocols in Molecular Biology, Greene Publishing and Wiley Interscience, New York. Omucasn-
Has B HACTOSAIIEM JOKYMEHTE HYKJIEHHOBAsI KHCIOTa MOXET MPeICTaBIsITh co0oi, Hanpumep, JTHK nmun PHK u
MOJKET COJIepXKaTh MU HE COAEp)KaTh HHTPOHHBIE MOCIe0BaTeIbHOCTH. COTIIACHO ONpEIeICHHBIM BapHaHTaM
OCYIIIECTBIICHHUST HYKJICHHOBAs KUCJIOTA MPECTaBIIsIeT coboit mosekyny k JJHK.

OmnmcaHHBIE B HACTOAIIEM JTOKYMEHTE HYKJICHHOBBIC KHCIOTHI MOKHO TTOJIYYUTH C UCIIOB30BAaHIEM CTaH-
JApTHBIX TEXHUK MOJIEKYISAPHOM OMoioruu. J{Jst aHTUTEN, SKCIIPECCUPYEMBIX THOpHUIOMaMy (HapuMep, THOpH-
JIOMaMH, TIOJTyYeHHBIMH M3 TPAHCTEHHBIX MBIIIEH, HECYIINX T€HBl HMMYHOTJIOOYIHHA YeJI0BeKa, KaK OMHCAHO
JononHuTeNnbHO HUke), kK JJHK koampyromie nerkue U TsDKenble e aHTUTENA, MOJIYYEHHOTO C ITOMOIIBIO
THOPHUIOMBI, MOJKHO IOJyYUTh C TIOMOIIBIO CTaHAAPTHBIX TeXHUK [IHP-ammmdukanuu wim KIOHUPOBAHHS
kIHK. [l aHTHTEN, MONyYECHHBIX U3 OMOJMOTEKH T€HOB HMMYHOTJIOOYJIMHOB (HAIPUMEp, ¢ UCIIOIE30BaHHEM
TEXHHK ()aroBoro JHCILIEs ), HyKJIICHHOBYIO KHCIIOTY, KOJUPYIOIIYIO aHTUTEII0, MOKHO M3BJIeYb N3 ONOIHOTEKH.

[Monyuus ¢parmentsr JJHK, xomupytomue cermeHTsl Vy 1 Vi, ¢ ykazanHeiMu Gparmentamu JJHK moxHO
MIPOBOIUTD IOTIONHUTEIHHBIC MAHHUITYJIIIIAN C IOMOIIBIO CTAHIAPTHBIX TeXHUK pexoMOmuanTHoi JIHK, mampu-
Mep, U1 peBpaleHNsI TeHOB BaprabeIbHBIX 00IacTeil B TEHBI MOJTHOPa3MEpPHBIX LeTeil anTuTena, B reHsl Fab-
(dparmenTa unu B TeH scFv. B ykazaHHBIX MaHUTYJSAUAX Komupyromuid Vi wim Vi ¢dparment JJHK ¢yrkmo-
HaJIBHO CBs3aH ¢ ApyruM ¢parmentom JIHK, xomupyronum npyroii 6emok, Takod Kak KOHCTAHTHas 00JIaCTh
aHTUTeNa Wi rnokui nuaKep. [TogpazymeBaeTcs, 9To TepMUH " PYHKIIMOHAIBHO CBSI3aHHBIN", HCITOJIb3yEeMbIH B
9TOM KOHTEKCTe, O03Ha4aeT, uTo aBa (parmenta JJHK coemmneHBl Tak, YTOOBI aMHHOKHCIOTHBIE ITOCIIEIOBA-
TENBHOCTH, KoJupyembie aByMs pparmentamu JJHK, ocTaBamuce B paMKe CUATHIBAHUS.

Brinenennyro IHK, koxupyrontyto o6siactes Vy, MOKHO IIPEBPATHTh B I'eH MOJIHOPa3MEPHOH TsDKEIOH 1ie-
1 myTeM (pyHKIMOHAIBHOTO CBsi3bIBaHUS Koaupyrouied Vy JIHK c apyroit monekynoit THK, xommpyromei
KOHCTaHTHbIC oOnmactu Tspkenod nernu (mapuup, CH1, CH2 w/nnmu CH3). [locnemoBaTebHOCTH TEHOB KOH-
CTaHTHOW 00JIaCTH TSDKEJIOW LIENH YeIOBEeKa M3BECTHHI B HACTOSILIEH 00JacTH TEXHHUKH (cM., Hanpumep, Kabat,
E.A., el al. (1991) Sequences of Proteins of Immunological Interest, Fifth Edition, U.S. Department of Health
and Human Services, NIH Publication No. 91-3242), u ¢parments JHK, Brimrodaromue B ce0sl yKa3aHHbIE 00-
JIACTH, MOXHO TOJIYIHUTh ¢ MOMoIIbio cranaapTHoi [TIP-ammmudukanuu. KoHcTaHTHAS 00JIaCTh TSHKEIION e
MOJKET MPENCTaBIATh cOO0N KOoHCTaHTHYI0 obnacth IgG1, 1gG2, 1gG3, 1gG4, IgA, IgE, IgM unu IgD, nanpumep
obnacte IgG1. s rena Tspkenoit menu Fab-pparmenTa konupyromas Vy JIHK MoxeT saBisaThCs QyHKIIMOHATE-
HO CBsI3aHHOM ¢ aApyroi Mmonekynoi JIHK, koaupyromiei Tobko KOHCTaHTHYIO 001acTe CH1 Tsoxenoit memny.

Brinenennyto IHK, koxupyromnryto o6iacts Vi, MOXKHO MPEBPAaTUTh B TeH ITOJHOPAa3MEPHOH JIETKOH LenH
(a Taxke reH ynerkoi nenu Fab) myrem ¢yHKImoHansHOTO CBsI3bIBaHUS Koaupyromiei Vi JIHK ¢ npyroii moe-
kyno#t JIHK, konupytommeii KoHCTaHTHYO 00nacTh jerkoit nemnu, Cp. [TocnenoBaTeIbHOCTH TeHOB KOHCTAHTHOM
o0J1acTh JIETKOH IENH YeloBeKa U3BECTHBI B HacTOsIIeH 00acTn TeXHUKH (cM., Harpumep, Kabat, E.A., et al.
(1991) Sequences of Proteins of Immunol ogical Interest, Fifth Edition, U.S. Department of Health and Human
Services, NIH Publication No. 91-3242), u ¢pparmentsr JIHK, Brimtogatomue B cebs yka3aHHbIe 001aCTH, MOXKHO
MOJTYYUTH ¢ ToMoIblo cTanmapTHoi [MI[P-ammiudukanuu. KoncTanTHas o0iacTh JIETKOW I MOXKET TMpe.-
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CTaBIIATH OO0 Karma uin JIMO0a KOHCTAHTHYIO 00JIacTh.

Jist coznanms reHa scFv komupyromume Vy u Vi JIHK ¢parMeHTH (pyHKIMOHAIBHO CBS3BIBAIOT C IPYTUM
(hparMeHTOM, KOAUPYIOIINM T'HOKHUN JTMHKEP, HAIpUMEp, KOAUPYIOIINM aMUHOKHCIOTHYIO TIOCIEI0BATEIEHOCTh
(Gly4-Ser)3, tak, 9TOOBI TIOCTIEAOBATEIBHOCTH Vy B Vi MOXHO OBLIO 3KCIPECCUPOBATH B BHJE HEMPEPHIBHOTO
OJTHOTICTIOYEHHOTO Oelika, ¢ obmacTssMu Vi U Vy, COeIMHCHHBIMU THOKUM JIMHKEpOM (CcM., HanpumMep, Bird et al.
(1988) Science 242:423-426; Huston et al. (1988) Proc. Natl. Acad. Sci. (USA) 85:5879-5883; McCafferty et al.,
(1990) Nature 348:552-554).

V. Co3nanune aHTHTEN

Pasnmuunble aHTHTENa COTJIACHO HACTOSINEMY H300pPETCHHIO, HANIPUMEDP, TC, KOTOPhIC KOHKYPHPYIOT HIH
CBS3BIBAIOTCS C TEM K€ 3MUTONOM, uTo aHTHTena k CD40 yemoBeka, pacKphIThIC B HACTOSIIEM TOKYMEHTE,
MOJKHO TIOJYYHTH C HCIIOJIF30BAaHHEM Pa3HOOOPA3HBIX H3BECTHBIX TEXHHK, TAKUX KaK CTaHAApPTHAS TCXHHUKA TUO-
pUIM3anny COMaTHYECKUX KIeToK, onucaHHas Kohler and Milstein, Nature 256: 495 (1975). Xots mpouenyps
THOPHUIU3AINHA COMATUYCCKUX KIETOK SBISIOTCS MPEIMOYTHTSIEHBIMU, B IPUHIIAIE, TAKKE MOKHO HCIIONB30-
BaTh JPYTHE TEXHUKH IS TONYYCHHUS MOHOKIOHAIBHBIX aHTHTEN, HANPUMEP BHPYCHYIO WM OHKOTCHHYIO
Tpancopmaiio B-mumMbonuToB, TeXHUKY (GaroBoro JUCIUIES C HUCIOJb30BaHWEM OWOJMOTEK T€HOB aHTHUTEI
YeIIoBeKa.

[IpennournTensHast cCUCTEMa C MCHOIB30BAHNEM KMBOTHOTO VIS MOTyYSHHS THOPHAOM MPEICTABIIET CO-
00l cucTeMy € UCIIONB30BaHUEM MBIIH. [lomydeHne rHOpUIOM y MBIIIN TPEACTaBIIeT COOOW OYEHb XOPOIIO
HaJla)KeHHYIO Tpouenypy. IIpoTokoIsl IMMYHH3aIMK W TEXHUKH IS BBIACICHUS UMMYHU3UPOBAHHBIX CIUICHO-
IIUTOB ISl CIMSHUS M3BECTHBI B HACTOAIICH 0ONAacTH TEXHWKH. Taroke W3BECTHHI MApTHEPHI IO CIMSHUIO (Ha-
IpUMeEp, KIETKA MUEIOMBI MBIIITH) U IIPOIEAYPHI CITHSHUS.

XuMepHbIC WM TYMaHU3UPOBAaHHBIC aHTUTENA, OMIMCAHHBIC B HACTOSIIEM JOKYMEHTE, MOKHO MOTYYHTh Ha
OCHOBAHUU TIOCJICOBATEIIFHOCTH MBIIIMHOTO MOHOKJIOHAJHFHOTO aHTUTENA, IMONyYCHHOTO, KaK OMUCAHO BHIIIE.
JHK, KomupyroIIyro TsDKEBIC U JISTKUE IIeMTH UMMYHOTIIOOYITMHOB, MOYKHO MOJTYYUTh U3 MPEICTABIISIONICH UH-
Tepec MBIIIHHOW THOPUIOMEI B CKOHCTPYHPOBATh TaK, YTOOBI OHA COJCPIKANIa HE SIBISIONINECS MBIITHHBIMA (Ha-
TpUMeEp, YETOBEYECKHE) ITOCIETOBATEILHOCTH MMMYHOTJIOOYIIMHA C HWCIIONB30BAaHMEM CTaHOAPTHBIX TEXHUK
MOJIEKYJIsIpHOW Omonornu. Hampumep, s co3maHus XMMEPHOTO aHTHUTENa MBIIINHBIE BaprabeIbHbIe 00IacTh
MOJKHO CBSI3BIBATH C KOHCTAHTHBIMH OOJIACTSMH UYEIOBEKa C HMCIOJIB30BaHUEM CHOCOOOB, M3BECTHBIX B HACTOS-
meit obimactu TexHuku (cM., Hanpumep, nateHT CIIIA Ne 4816567 na umsa Cabilly ¢ coaBt.). Jlns co3ganms ry-
MaHHM3UPOBAHHOTO aHTHUTENa MBIIHHBIE 001acTi CDR MOXHO BCTaBIATH B KapKacHYIO 00JacTh YeJIOBEKa C HC-
MOJIb30BAaHUEM CIIOCOOOB, HM3BECTHBIX B HACTOAIIECH oOnacTu TexHUKK (cM., Hampumep, mareHT CIIIA
Ne 5225539 na umsa Winter u matentsl CIIIA NeNe 5530101; 5585089; 5693762 u 6180370 Ha ums Queen ¢ co-
aBT.).

CornacHoO OJIHOMY BapHaHTY OCYIICCTBICHUS aHTUTEJA, OMMCAHHBIC B HACTOSIIEM JOKYMEHTE, IPE/ICTaB-
JISFOT CO00M MOHOKIIOHAJIBHBIC aHTHUTENA YeJIOBeKa. Takue MOHOKIIOHAJBHBIC aHTUTENA YEIOBEKa, HAIIPABIICH-
Hele ipotuB CD40 venoBeka, MOXHO CO3[aTh C UCIOJIb30BAHHEM TPAaHCTECHHBIX WM TPAHCXPOMOCOMHBIX MBI-
nIedd, HECYIIMX YacTH WMMYHHOW CHCTEMBI YEJOBEKa BMECTO CHCTEMBI MBIIIU. YKa3aHHBIC TPAaHCTCHHBIC U
TPAHCXPOMOCOMHBIE MBIIIHN BKJIIOYAIOT B ce0s1 MBIIIEH, KOTOPBIE B HACTOAIIEM JOKYMEHTE HA3bIBAIOTCS MBIIIH
HuMAD u meimm KM, cooTBeTCTBEHHO, U 000OIIIEHHO HA3bIBAIOTCS B HACTOSIIEM JOKYMEHTe "MbImu ¢ Ig de-
noBeka'.

HuMAb mouse® (Medarex, Inc.) conepkuT MHHWIOKYCHl I'¢Ha UMMYHOIJIOOYJIMHA YeJIOBEKa, KOTOPHIC
KOJUPYIOT HepeapaHKUPOBAHHBIC MOCICOBATEIIEHOCTH TSDKEIBIX (L M ¥) M K JIETKUX LENeH IMMYHOTIIO0YIHHA
YeIIOBEeKa, BMECTE C HAIICIICHHBIMU MYTAIUAMU, KOTOPbIE HHAKTUBUPYIOT SHIOTCHHBIE JIOKYCHI | U K Hemnei (cMm.,
HanpuMmep, Lonberg, et al. (1994) Nature 368(6474): 856-859). CoOTBETCTBEHHO, MBIIIH TPOSIBJISIOT CHIDKEH-
HYIO 9KcIpeccuro IgM Wi K MBINM, ¥ B OTBET HA UMMYHHU3AIMIO BBCICHHBIC TPAHCTCHBI TSDKENBIX U JIETKHX
[eTIeld YeoBeKa IMOIBEPraloTCs MEPEKITIOUSHIIO Kilacca M COMAaTHYECKOW MYTallMd IS CO3JAHMS BBICOKOA(-
¢uaHEIX MoHOKIOHANBHBIX [gGK wemoBeka (Lonberg, N. et al. (1994), panee; 0630p B Lonberg, N. (1994)
Handbook of Experimental Pharmacology 113:49-101; Lonberg, N. and Huszar, D. (1995) Intern. Rev. Immu-
nol. 13: 65-93, u Harding, F. and Lonberg, N. (1995) Ann. NY. Acad. Sci. 764:536-546). ITonydeHue u npume-
Henne Mbieii HuMab u reHOMHBIE MOIU(UKAINH, IEPSHOCHMbIC TAKUMU MBIIIAMH, JTOTIOJHUTEIBHO OIHCAHBI
B Taylor, L. et al. (1992) Nucleic Acids Research 20:6287-6295; Chen, J. et al. (1993) International Immunology
5: 647-656; Tuaillon et al. (1993) Proc. Natl. Acad. Sci. (USA) 90:3720-3724; Choi et al. (1993) Nature Genet-
ics 4:117-123; Chen, J. et al. (1993) EMBO J. 12: 821-830; Tuaillon et al. (1994) J. Immunol. 152:2912-2920;
Taylor, L. et al. (1994) International Immunology 6: 579-591 u Fishwild, D. et al. (1996) Nature Biotechnology
14: 845-851, comepkanue BCeX W3 HUX IMOJTHOCTHIO BKIIIOUEHBI B HACTOSIINAN JOKYMEHT MOCPEACTBOM CCBIJIKH.
Cwm. pmononuutensHo mareHTsl CIITA NeNe 5545806; 5569825; 5625126; 5633425; 5789650; 5877397; 5661016;
5814318; 5874299 u 5770429; Bce Ha umsa Lonberg u Kay; marent CIIHA Ne 5545807 Ha ums Surani ¢ coaBT.;
my6mmkarun cormacHo PCT NeNe WO 92/03918, WO 93/12227, WO 94/25585, WO 97/13852, WO 98/24884 u
WO 99/45962, Bce Ha umsa Lonberg n Kay; n myommkamus cormacHo PCT Ne WO 01/14424 na umst Korman ¢
COAaBT.

CornacHo ONpe/eICHHBIM BapUaHTaM OCYIICCTBICHUS aHTUTENA, ONMMCAHHBIC B HACTOAINICM JIOKYMEHTE,
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MOJYYal0T C KCIOJNB30BAHUEM MEIIIM, KOTOpas HECET MOCIEJOBAaTEIILHOCTH MMMYHOTTIOOYTHHA YellOBeKa Ha
TPaHCTEHAX M TPAHCXPOMOCOMAX, TAKOH KaK MBI, KOTOPasi HECET TPAHCTCH TSKEIION LIEIH YeIOBEKa U TPAHC-
XpOMOCOMY JIETKOH IIeTid 4ejioBeKa. Takwe MBI, KOTOPBIE B HACTOSIIEM JOKYMEHTE HAa3bIBAIOTCS ''MBIIIH
KM", ontucans! mopo6Ho B mybmukaiuy cormacHo PCT Ne WO 02/43478, na ums Ishida ¢ coasr.

Kpome Toro, anmpTepHaTUBHBIC CHCTEMBI TPAHCTEHHBIX XHBOTHBIX, IKCIIPECCUPYIOIINE TE€HB HMMYHOTJIO-
OyJIMHOB YeJIOBEKa, JOCTYITHBI B HACTOSIIEH 00J1aCTH TEXHUKH U UX MOYKHO MCIIONB30BATh IS ITOJTyYeHHS aHTH-
ten kK huCD40, onucaHHBIX B HACTOSIIEM TOKyMeHTe. Hampumep, MOXKHO HCTIOIB30BaTh albTEPHATHBHYIO
TpaHCTEHHYIO CUCTEMY, KOTOpas HazbiBaeTcsi Xenomouse (Abgenix, Inc.); Takue MBIIIN ONMCAHbI, HAIPUMED, B
nareHTax CHIA NoNe 5939598; 6075181; 6114598; 6150584 u 6162963 na umst Kucherlapati ¢ coasr.

Bonee Toro, agpTepHAaTHBHBIC CHCTEMBI TPAHCXPOMOCOMHBIX KHBOTHBIX, KCIIPECCUPYIOIINE TEHBI UMMY-
HOMIOOYJTMHOB YEJIOBEKA, JOCTYITHEI B HACTOSIICH 00JIACTH TEXHUKH M UX MOYKHO HCITOJIB30BATh JJIs IOJTYYCHUS
antuten kK CD40, onucaHHBIX B HacToOsLeM TOKyMmMeHTe. Hampumep, MOXKHO HCIOJIb30BAaTh MBIIIEH, HECYIIMX
KaK TPAHCXPOMOCOMY TSIXKEIJIOW ICIH YEIIOBEKA, TaK U TPAHCXPOMOCOMY JICTKOW LIEITH YEIOBEKa, KOTOPHIC HA3bI-
Batotcst "Mpimu TC"; Takue Mbimmu omrcansl B Tomizuka et al. (2000) Proc. Natl. Acad. Sci. (USA) 97:722-727.
Bornee Toro, KopoBbI, HECYIITHE TPAHCXPOMOCOMBI TSDKEJION M JIETKOH Iereil JeloBeKa, ObIITM OMHCAHBI B Ha-
crostmeit o6mactu Texauku (Kuroiwa et al. (2002) Nature Biotechnology 20:889-894) u ux MOXHO HCIOJIB30-
BaTh i1 osrydeHus anTuten kK huCD40, onrcaHHbIX B HACTOSIIEM JOKYMEHTE.

JlommoTHUTEIHHBIE MBIIIMHBIE CHCTEMBI, OIIMCAHHBIC B HACTOSIIEH O0NMACTH TEXHHUKH [T TIOTYICHUS aHTH-
TEJN YeNOoBeKa, HampuMep, anTuren yeiaoBeka k huCD40, prmoyarot B ceds (i) mpims VELOCIMMIINE® (Re-
generon Pharmaceuticals, Inc.), B KoTOpoii 2HIOTEHHBIE BapraOeIbHbIE 00JIACTH TSIKENBIX U JIETKUX IeTIed MbI-
M OBUIH 3aMEIIeHBI TOCPEACTBOM TOMOJIOTHYHOW PEKOMOMHAITNH BapHaOeIbHBIMA 00TaCTAMH TSKEIBIX U JIeT-
KHX IENel 4eloBeKa, (YHKIIMOHAIBHO CBSI3aHHBIMH C JHJOTCHHBIMHA KOHCTAaHTHBIMH OOJIACTSIMH MBIIIH TakK,
YTOOBI Y MBIIICH MPOU3BOIMINCH XHUMEpHbIe aHTHTeNa (V denoBeka/C MEBIIIN), ¥ 3aTEM BIIOCICACTBUH UX TIpe-
BpAI[alOT B ITOJIHOCTHIO YEIOBCYCCKUE AHTUTENA C HCIOJIH30BAHUEM CTAaHAAPTHBIX TEXHHK PECKOMOWHAHTHOMN
JHK; u (ii) meims MeMo® (Merus Biopharmaceuticals, Inc.), B KOTOpO# MBIIIb COASPKUT HEPEapaHKUPOBaH-
HBIC BapuaOeIbHBIC 00ACTH TSHKETBIX LIEMEH YelloBeKa, HO OJHY peapaHKUPOBAHHYIO OOIIYI0 BapHuaOEIbHYIO
00J1aCTh JICTKOW I[ETH YellOBeKa. Takue MBIIIH U UX MPUMEHEHHE JUIS MOMyYCHHS aHTUTE OMUCAHBI, HATIPUMED,
B WO 2009/15777, US 2010/0069614, WO 2011/072204, WO 2011/097603, WO 2011/163311,
WO 2011/163314, WO 2012/148873, US 2012/0070861 u US 2012/0073004.

MOoHOKIIOHAJIFHBIE aHTUTEIA YeJIOBEKa, ONMMCAHHBIC B HACTOSIIEM JOKYMEHTE, TaKKe MOXKHO TOJIYYHTH C
WCIIONIb30BaHNUEM CTIOCO00B ()aroBOTO JMCIUICS JUIsl CKPUHUHTA OMOIMOTEK T€HOB MMMYHOTJIOOYJIMHOB YeJIOBe-
ka. Takue cmocoOsI (haroBoro AwcIUIes Ui BBIACICHHUS aHTUTEN YeJIOBEKa SIBIITIOTCS OOIICTIPUHSATHIMU B Ha-
crosimet obnactr TexHuku. Cwm., Harpumep, mateHThl CIIIA NeNe 5223409; 5403484 u 5571698 na ums Ladner
¢ coasnrt.; nmateHTsl CIITA NeNe 5427908 u 5580717 na ums Dower ¢ coaBr.; mateuTsl CIIIA NeNe 5969108 u
6172197 na ums McCafferty ¢ coasrt.; u marenTsl CLLIA NoNe 5885793; 6521404; 6544731; 6555313; 6582915 u
6593081 na ums Griffiths ¢ coabr.

MOHOKIJIOHATIFHBIC aHTHUTEIA YCIIOBEKA, OMMCAHHBIC B HACTOSIIEM JOKYMEHTE, TAKXKE MOXKHO TIOJIYYHTH C
ucnonb3oBanueM Melei SCID, y KOTOPBIX IMMYHHBIC KIIETKH YEIIOBEKa BOCCTAHABIMBAIOT TaK, YTO OTBET aH-
TUTEJ YEeIIOBEKa MOXHO OBLIO TONYYUTHh MPH MMMYHH3AaIHUU. Takue MBIIIHM OMUCAHBI, HAIPHUMEpP, B MATCHTAX
CIIA NoeNe 5476996 u 5698767, na umsa Wilson ¢ coasr.

NmmyHn3anuu.

Jna co3maHns moimHOCTRIO denoBedeckux aHTuTenm K CD40 yemoBeka, MBIIMIEH WM TPaHCTEHHBIX WIIH
TPaHCXPOMOCOMHBIX MBIIIEH, COAEepKAIMUX TeHbl HUMMYHOTJIOOYJIMHOB denoBeka (Hampumep, mbimedt HCol2,
HCo7 wim KM) M0XHO UIMMYHH3UPOBATh C TIOMOIIBIO OYHIIIEHHOTO WJIM OOOTaIIeHHOTO Tperapara aHTUTeHA
CD40 w/umm kneTok, skcnpeccupyromux CD40, kak omucaHo Uil pYTUX aHTUTEHOB, HanpuMep, B Lonberg et
al. (1994) Nature 368(6474): 856-859; Fishwild et al. (1996) Nature Biotechnology 14: 845-851 u MexmyHapoa-
HOM maTeHTHOHW myOnukanun WO 98/24884. AnbTepHaTHBHO MBINIEH MOKHO MMMYHH3HPOBATh C ITOMOIIBIO
JHK, xonupytomeit CD40 uenoseka. [IpennourutensHo Bo3pacT MblIei cocTaBiseT 6-16 Heaens nNpu nepBoi
nuHpy3un. Hanpumep, ounieHHsi Wi oborameHHsid npenapar (5-50 mMkr) pekomOuHanTHOro anturena CD40
YeIIOBeKa MOXHO HCIOJIB30BaTh JJII MMMYHU3AIMH MEIIICH HHTpallepUTOHea bHO. B ciydae, Korja MMMyHH3a-
IIUH C MCIIOJIB30BAaHUEM OUYHMIIEHHOTO WM 00OTaneHHoro npemnapara antureda CD40 He npuBenu B pe3yabTaTe
K 00pa30BaHMIO aHTHUTEN, MBIIIEH MOKHO IMMYHH3UPOBATh C TIOMOIIIBIO KIETOK, dKcnpeccupyromux CD40, na-
puMep, KIeTOYHON JIMHUH, IS CTUMYJISIIIMA IMMYHHBIX OTBETOB.

HakorieHHBIH OTBIT ¢ pa3IMYHBIMHA AaHTUTEHAMHY TI0Ka3aJl, 4TO TpaHCTeHHbIe MBI HUMAD my4nie oTe-
YaloT, KOT/la UX W3HAYAIbHO HMMYHHU3UPOBaIU WHTpanepuToneanbHo (IP) wm nmoakoxxuo (SC) ¢ moMoImpo aH-
TUTeHa B agbioBaHTe Ribi, ¢ mocaenytomumu [P/SC umMmyHM3anmsiMu aepe3 Henenio (Bcero BIIIOTH A0 10) ¢
IMOMOIIBIO aHTHUTEeHA B axboBaHTe Ribi.

VIMMyHHBII OTBET MOXKHO MOJBEPraTh MOHUTOPUHTY B TCUCHHE BCETO MPOTOKOJIA UMMYHH3AIMHY, TOTyYast
00pas3Ibl MWIa3Mbl ¢ IOMOIIBI0 PETPOOPOUTANBHBIX KPOBOMMyCKaHUH. [1a3My MOXKHO MOJIBEpraTh CKPUHHHTY C
nomomblo ELISA u FACS (xak omicaHo HWXKE), M MBIIIEH C TOCTATOYHBIMH TUTPaMU MMMYHOTJIOOYJIMHA K
CD40 yenoBeka MOKHO UCIOIB30BATH IS CIIUSHUA. MBIIIIaM MOXKHO BBOAUTE OYCTEP-HHBEKIIMIO BHYTPUBCHHO
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C MTOMOIIIBIO AHTUTCHA 33 3 JTHSA O YMCPIIBICHUS U YIAICHUS CEIEe3CHKH U JuMpaTHuecKuX y3i0B. [Ipeanomna-
TaloT, 4TO, BO3MOXHO, MOTPEeOyeTCs BBIMOIHUTE 2-3 CIUSHUSA JUIsl Kakaod uMmyHu3auuu. Ot 6 no 24 Mplmed,
KaK TIPaBUJIO, MIMMYHHU3HUPYIOT IS KakIoTro aHTUreHa. Kak mpasmio, ucrnonb3yroT imand HCo7, HCol2 nu KM.
Kpowme Toro, kak HCo7, Tak 1 HCo12 TpaHCreH MOXHO pa3BOIUTh BMECTE B OJHOW MBIIIH, XapaKTepU3YIOMIEH-
Csl ABYMS Pa3IMIHBIMH TpaHCTeHaMU Tspkeloi renu yenoseka (HCo7/HCol2).

Coznanue THOpHUIOM, IPOU3BOIAIINX MOHOKIIOHABHBIE aHTHTeNa K CD40.

Jna cozmanns ruOpMIOM, TPOU3BOISIINX MOHOKJIOHANBHBIC aHTHUTENA, OMUCAHHBIE B HACTOSIIEM IOKY-
MEHTE, CIUICHOITUTHI W/FITH KIETKH TUM()AaTHIECKUX Y3JI0B OT UMMYHHU3UPOBAHHBIX MBIIIEH, MOKHO BBIACIHUTD U
MPOU3BECTH UX CIHSHUC C COOTBETCTBYIOMICH MMMOPTAIHN30BAHHON KJIETOYHOW JIMHUCH, TAKOW KaK KICTOYHAS
JIMHUS MHCIOMBI MBIIH. [lonydeHHble THOPUIOMBI MOXXHO TOJBEPraTh CKPHHHUHTY B OTHOIICHUH TPOIYKIIHH
aHTHreHCIeIpuIecKux aHTuTeNl. Hanpumep, OHOKIETOYHBIC CYCIICH3UH JTUM(OIMTOB CEC3CHKH OT IMMYHH-
3MPOBaHHBIX MBIIIEH MOXKHO CIIMBATh C KJIETKaMHU HeCeKpeTopHOi Muenomsl Mbiu Sp2/0 (ATCC, CRL 1581) ¢
50% PEG. KneTkn moMemaroT ¢ TIOTHOCTBIO, COCTaBISAIONIEH MPUOIM3HTEIHHO 2x10° , B INIOCKOJOHHBIN THT-
palMOHHBII MUKPOIUIAHIIET C MOCJIEAYIONIeH IBYXHEICNbHON HHKyOaIMel B CEISKTUBHON cpesie, coaepKanien
10% deranbHyr0 CHIBOPOTKY KJIOHa, 18% KoHaMIIMOHMpOBaHHYIO cpeay "653", 5% opuren (IGEN), 4 MM L-
rmytamuHa, 1 MM nupyBata Hatpus, S MM HEPES, 0,055 MM 2-mepkantostanoina, S0 ea./mi neHummuIHa, 50
mr/mi crpentomunuaa, S0 mr/mi rearamunuia U 1x HAT (Sigma). IIpuGnusutensHo depes qBe HellesIn KICTKH
MO>XHO KYJbTHBHPOBATH B cpene, B koTopoir HAT 3amensror Ha HT. OTnensHbIe TyHKH 3aTEM MOXKHO ITOABEP-
raTh CKpUHUHTY ¢ nomoinsio ELISA B oTHOIIEHNN MOHOKIOHANBHEIX aHTHTeN IgM 1 IgG yenoBeka. Kak Tob-
KO TIPOUCXOANUT MACIITAOHBII POCT THOPHIOMBI, MOKHO POBOIUTH HAOIIOACHHUE 3a CPEIOH, KaK IPaBUIIO, Yepe3
10-14 nueii. CexpeTupyromue aHTHTEIa THOPUIOMBI MOKHO TTOBTOPHO ITOMEINATh Ha TUTAHIIET, CHOBA MOJBEP-
raTh CKPHHUHTY U, €CIIH OHH BCE €IIIe SABISIOTCS ITOJIOKUTEIFHBIMU B oTHOIEeHNN [gG yenoBeka, MOHOKIIOHAIb-
HBIE aHTHUTEJa MOXXHO CYOKJIIOHHPOBATh MO MEHBIIECH Mepe ABaKIBI IIyTeM IpeNeNbHBIX pa3BeaeHuii. Ctaduib-
HBIC CYOKJIOHBI 3aTEM MOXHO KYJIBTUBHUPOBATH in Vitro Ui CO3JaHUs HEOONBIINX KOJTHYCCTB aHTUTENA B CpPEIe
KYJIbTUBUPOBAHUS TKAHEH JJIS OMPEICIICHHS XapaKTCPUCTHK.

JIisi OYUCTKM MOHOKJIOHABLHBIX aHTUTE BEIOPAHHBIC THOPHIOMBI MOKHO BBIPAIMBATh B JIBYXJIUTPOBBIX
POJUIEPHBIX KOJIOAX IJIT OYUCTKH MOHOKJIOHAIBHBIX aHTUTeN. CylmepHATaHTHI MOXKHO (DIIIBTPOBATh U KOHIICH-
TpupoBath 10 adppUHHON Xpomarorpaduu ¢ noMoupio 6enok A-cedapossl (Pharmacia, Piscataway, N.J.). Diro-
npoBaHHbIM [gG MOXXHO MPOBEPATH C MOMOIIBLIO Telb-3JeKTpodope3a u BHICOKOAI(D(HEKTHUBHON >KHUIKOCTHON
xpoMaTtorpaduu s odecriedeHus] YUCcTOThl. bydepHbIli pacTBOp MOXHO 3aMeHUTHh Ha PBS u koHmenTpammio
MO>KHO OTIpeAeNuTh ¢ ToMotnibio OD280 ¢ ucnonp3oBaHueM KOdGGUITHEHTA SKCTHHKITNH, cOCTaBIsiromero 1,43.
MoHOKIIOHAJIbHBIE aHTUTENIa MOKHO Pa3AeIUTh Ha aJTMKBOTHI U XpaHUTh ipH -80°C.

VI. IIpou3BoacTBO aHTUTET

Coznanue TpaHc(hEeKToM, TPOAYIUPYIONINX MOHOKIOHANbHEIE aHTuTeNa kK CD40 AHTHTENa corjlacHO Ha-
CTOSAIIEMY M300pETeHHIO, BKIIIOYas B ce0s KaK KOHKPETHBIE aHTHUTEINA, JJIS KOTOPHIX MPEICTaBICHBI MOCIEI0Ba-
TEJIHHOCTH, TaK W JAPYyTHe, POACTBeHHBIE aHTUTeNa K CD40, MOXHO TIOMyYUTh B TpaHCHEKTOME KIIETKHU-XO3SHHA
C UCIIOJIb30BaHUEM, HAllpUMEpP, KOMOMHAIMH TeXHUK pekomOuHanTHON JIHK u crmoco0oB reHHON TpaHC(EeKITHH,
YTO XOPOIIO U3BECTHO B HACTOsAIICH obnacTu TexHuku (Morrison, S. (1985) Science 229:1202).

Hanpumep, manst skcnipeccuu antuten wind ux gparmenroB antuten JJHK, kogupyromnye yacTHYHBIC WM
MOJTHOPA3MEPHEIC JICTKHUE U TSHKEJBIC TIETTH, MOXKHO TTOJYYUTH C TIOMOIIBIO CTAHAAPTHBIX TEXHUK MOJICKYIISIPHOU
ononorun (Hanpumep, [THP-ammmudukanus wim knonuposanue kIHK ¢ ncnonszoBanueM ruOpuaoMBbl, KOTO-
past 3KCIIpeccupyeT aHTHTENO, peacTaBsoniee natepec) u JJHK M0XHO BCTaBUTH B BEKTOPHI SKCIIPECCHH TaK,
YTOOBI TeHBl OBUTM (YHKIMOHAJIHHO CBSI3aHBI C TPAHCKPHUIIIMOHHBIMHA M TPAHCISIIMOHHBIMH PETYISTOPHBIMH
MOCIIE0BATEIHHOCTAMHU. B 3TOM KOHTEKCTE TepMHUHA OApa3yMeBaeTcs, YT "QyHKINOHATEHO CBSI3aHHBIA" 03-
HayJaeT, YTO TeH aHTHUTENA JUTHPOBAH B BEKTOP TaK, YTOOBI TPAHCKPHUIIIIMOHHBIC U TPAHCIIAIIMOHHBIE PETYISATOP-
HBIE TIOCJICIOBATEIBHOCTH B MpeAesiaX BEKTOpa BHITIONHSIN CBOIO IPEAYCMOTPEHHYIO (DYHKIHIO PETYIIIIHN
TPAHCKPHITINHU U TPAHCIAIIUH T€Ha aHTHUTeNa. BEKTOp AKCIPECCHH U MOCIEA0BATEILHOCTH PETYIISIIUN KCIIPeC-
CUM BBIOMPAIOT TaK, YTOOBI OHU SIBISTUCH COBMECTHMBIMH C HCIOJB3yEMOW KICTKON-XO3SIMHOM JKCHPECCHH.
I'eH nerkoii ey aHTUTENA U TeH TSDKEJIOH IeNU aHTHTENa MOKHO BCTABUTH B OTACIBHBIN BEKTOP WM 00a reHa
BCTABIJIIOT B OJMH M TOT K€ YKCIPECCHOHHBIN BEKTOp. [ ¢HBI aHTUTENAa BCTABJIAIOT B 3KCIPECCUOHHBIN(E) BEK-
Top(Bl) C MOMOIINBI0 CTAHIAPTHBIX CHOCOOOB (HANpUMEp, JTUTHPOBAHHE KOMILICMECHTAPHBIX PECTPUKIIHOHHBIX
CaliTOB Ha (pparMeHTE IeHEe aHTUTENa M BEKTOpa WM JIMTUPOBAHHUE TYIBIX KOHIIOB, €CIIM OTCYTCTBYIOT CANTHI
pectpukiun). BapradenpHpie 0071aCTH JETKUX M TSDKENBIX [IEMCH aHTUTEN, OMMMCAHHBIX B HACTOSIIEM JOKYMCH-
T€, MOKHO HCIIOJIF30BaTh IS CO3JAHMS IOJTHOPAa3MEPHBIX I'€HOB aHTHTENA JIIO0O0TO M30THIIA AHTUTEN ITyTeM
BCTaBKH MX B DKCIIPECCHOHHBIC BEKTOPHI, YK€ KOTUPYIOIINE KOHCTAHTHBIE 00JIACTH TSHKETIOW e M KOHCTaHT-
HBIE 00JIACTH JIETKOH LIeNH TpeOyeMOoro H30THIIA TaK, YTOOBI CETMEHT Vi ABJUICS (QYHKIMOHANEHO CBA3aHHBIM C
cermerTroM(amu) Cy B Tpeieniax BEKTOpa, U CETMEHT Vi SBIISIICS QYHKITMOHATBHO CBA3aHHBIM ¢ cerMeHToM Cp B
npeznenax BeKTopa. [|OMOTHUTEIPHO WM albTEPHATHBHO PEKOMOMHAHTHBIM 3KCIIPECCHOHHBIA BEKTOP MOXKET
KOJMPOBATh CUTHAIBHBIN MENTHA, KOTOPBIH CHOCOOCTBYET CEKpPCIMH IICMH aHTHUTENA U3 KICTKU-XO03sSuHA. ['eH
LCTH aHTHUTEJIA MOXKHO KJIOHHPOBATh B BEKTOP TaK, YTOOBI CHTHAIBHBIN MENTH OBLI CBSI3aH B OJTHOW PaMKE CUH-
THIBAHUS C AMUHOKOHIIOM I'eHa IeTi aHTHTena. CUrHANBHBINA MENTH]] MOKET MPEICTABIATh COOON CUTHAIBHBIN
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MENTH] UMMYHOTTIOOYJTUHA T T€TEPOJIOTUYHBIA CUTHANBHBIN NenTu (T.C. CUTHAIBHBIN MENTH]] U3 HE SIBIIIO-
MIETOCs IMMYHOTJIOOYTHHOM OeliKa).

B monoxHenue k reHaMm Iienieil aHTHTETa peKOMOWHAHTHBIE SKCIIPECCHOHHBIE BEKTOPHI MOTYT HECTH pery-
JSITOPHBIE TOCIIEOBATEIIFHOCTH, KOTOPhIE KOHTPOJHPYIOT JKCIPECCHI0 TEHOB IeTIed aHTHUTeNla B KIIETKe-
xo3simHe. [loapasymeBaeTcs, 9TO TEPMUH "pETyISITOPHAS ITOCIEIOBATEIILHOCTD' BKIIIOYAET B CeOS MPOMOTOPHI,
SHXAHCEPHI U APYTrHue KOHTPOIHPYIOIINE SKCIPECCHIO 3JIEMEHTH! (HallpuMep, CUTHAIBI TOIHAICHUINPOBAHU),
KOTOpbIe KOHTPOJHPYIOT TPAHCKPHIIIUIO WM TPAHCIIINIO TCHOB IeNel aHTuTena. Takue peryisTOpHBIE MO-
clemoBaTeIbHOCTH omucanbl, HanpuMmep, B Goeddel (Gene Expression Technology. Methods in Enzymology
185, Academic Press, San Diego, CA (1990)). CneumanucraM B HACTOSIICH 00JaCTH TEXHUKU MOHSATHO, YTO
CTPOEHHE JKCIPECCHOHHOTO BEKTOpa, BKIIOYas B ceOsi BHIOOP PETYNISATOPHBIX IOCIEIOBATEIBHOCTEH, MOXKET
3aBHCETh OT TaKUX ()aKTOPOB, KaK BEIOOP KICTKU-XO3SHHA, MOJICKAIICH TpaHC(HOPMAITUH, YPOBEHb SKCIPECCHH
TpebyeMoro Oenka U T.1. [IpenodTuTeNbHbBIC PEryIsaTOpHBIC TOCIEI0BATSIFHOCTH JUIS SKCIPECCHH B KIICTKE-
XO3SIMHE MJICKOITUTAIONICTO BKJIFOYAIOT B Ce0sI BUPYCHBIC 3JICMEHTHI, KOTOPEIC YIPABISIOT BEICOKUMH YPOBHSIMH
JKCIpeccuu Oeka B KIETKaX MIICKOIMHUTAIONINX, TAKHE KaK MPOMOTOPBI H/WJIM SHXAHCEPHI, MPOUCXOIAIINE U3
utoMmeranosupyca (CMV), Bupyca o6e3bsiH 40 (SV40), anenoBupyca (HampuMmep, aIcHOBUPYCHBIN TJIaBHBIN
no3aauid mpoMoTop (AAMLP) 1 monmmomsl. ATbTEpHATUBHO MOKHO HCITOJI30BaTh HEBUPYCHBIE PETYISITOPHBIE
MOCJIEIOBATEILHOCTH, TAKHE KaK YOUKBUTHHOBBIA MPOMOTOP WU -TTIOOHHOBBIN mpoMoTop. Kpome Toro, Mox-
HO WCIOJIb30BaTh PETYISATOPHBIC 3JIEMEHTHI, COCTOSIINE U3 IOCIEI0BATEIHLHOCTEH U3 Pa3INUHBIX HCTOYHHUKOB,
Tak¥e KaK MPOMOTOpHAs cucTteMa SRol, KOTOpas COACPKUT MOCIEOBATEIILHOCTH U3 paHHero mpomoTtopa SV40
W JUTMHHBIA KOHIIEBOM MOBTOp BUpyca T-kieTouHoro jeiiko3a Tuma 1 genoBeka (Takebe, Y. et al. (1988) Mol.
Cell. Biol. 8:466-472).

B nmomonHeHme k TeHaM IeNed aHTUTET M PErYIATOPHBIM ITOCIEIOBATEIBHOCTAM PEKOMOMHAHTHBIE HKC-
MIPECCHOHHBIC BEKTOPHI MOTYT HECTU JOTOJIHUTENBHBIE TTOCIEAOBATEIFHOCTH, TAKHE KaK MOCICI0BATEIbHOCTH,
KOTOPBIC PETyTUPYIOT PEILTHKAIIMIO BEKTOpa B KJIETKAaX-X03si€BaxX (HAIpPUMEp, TOYKHM Hadala PEIUTMKALUU) U
CEJICKTUPYEMbIC MapKepHbIe TeHbl. CelleKTUPYEeMBIi MapKepHBIH T'eH 00JieryaeT BBIOOP KICTOK-XO035CB, B KOTO-
prie BekTop ObLT BBeseH (cM., HanpuMep, maTeHTsl CIITA NoNe 4399216, 4634665 u 5179017, Bce Ha nMs Axel ¢
coaBT.). Hampumep, kak IpaBWIIO, CEIEKTUPYEMBIH MAapKEPHBIA TeH MPHUIACT YCTOMYMBOCTh K JIGKAPCTBEHHBIM
cpenctBaM, TakuMm Kak G418, TUTPOMUIIMH MM METOTPEKCAT, KICTKE-XO3SIHHY, B KOTOPYIO BBEACH BEKTOD.
[IpennoyTuTenbHBIE CEIEKTHPYEMBbIE MapKEpHBIE TEHBI BKIIOYAIOT B ce0sf TreH IUruaApodoaTpemayKTa3bl
(DHFR) (mns mpumenenns B dhfr-kieTkax-xo3sieBax ¢ celeKIueit/aMmmmdukanie B MpUCyTCTBHA METOTPEKCa-
Ta) ¥ TeH neo (1 cenekiuu B oTHomeHnn G418).

JIost SKCTIpecCHy JIETKUX M TSDKETBIX IeTIe 9KCTPEeCCUOHHBIHN(e) BeKTOP(bl), KOTUPYIONTHii(e) TSKeIble U
JIETKHE IeNH, TPAaHCQUIUPYIOT B KIETKY-XO3SHH C MOMOIIBIO CTaHJAPTHBIX TeXHHK. [lompasymeBaercs, 9To
pasnuaHbie GOpMBI TepMHUHA "TpaHceKIusa" BKIIOYAIOT B ceOs MUPOKOe pa3sHooOpa3ue TEXHUK, OOBIYHO HC-
MOJB3yEeMBIX JUIs BBeAcHUs dHmoreHHON JITHK B MpOKapHOTHYECKYIO WM 3YKAPHOTHYCCKYIO KICTKY-XO3SIHH,
HANpUMeEp, AJICKTPONOopanus, OcaxiacHue QochaToM Kamblws, TpaHchekuus c wucnoip3oBanuem DEAE-
JICKCTapaHa | T.M. XOTs TEOPETHYCCKH BO3MOXKHO IKCIPECCHPOBATH AHTUTENA, OMICAHHBIC B HACTOSIIEM JTOKY-
MEHTE, WA B IPOKAPUOTHUUCCKUX, WIH B DYKAPHOTHUCCKUX KIECTKAX-X035€BaX, IKCIPECCHS aHTUTEI B dYKapHO-
TUYECKUX KICTKaX M HauboJee MPEIIOYTUTEIHFHO KIIETKAaX-X031€BaX MIICKOMUTAIONINX, SBISICTCS Hauboiee
MPEIIOYTUTECITIFHON, TTOCKOJIBKY TaKUE 3YKApUOTHYCCKHE KIICTKH U OCOOCHHO KIIETKH MIICKOTHTAIONIMX Ooee
BEPOSATHO, YeM NMPOKAPHOTHUECKHIE KIETKH OCYIIECTBIAIOT COOPKY M CEKPETHPYIOT XapaKTepH3yIoIieecs Ipa-
BIJIBHOM YKJIAZKOW M MMMYHOJIOTHYECKH aKTHBHOE aHTHUTENO. [IpokaproTHYeCcKas SKCIIpecCHsi TeHOB aHTHUTEI,
KaK cooOMmIanochk, sBisieTcs Hed(h(EKTUBHON I MPOAYKIIMHA BBICOKMX BBIXOJOB aKTHBHOTO aHTHTena (Boss,
M.A. and Wood, C.R. (1985) Immunology Today 6:12-13). AHTHTENa COTJIACHO HACTOSIIEMY H300pETEHHUIO
TaKk)Ke MOKHO TIOJYIUTh B TIOJYYEHHBIX C IIOMOIIBIO TITMKOMHKEHEPHUH IITaMMax Jposxokeit Pichia pastoris. Li et
al. (2006) Nat. Biotechnol. 24:210.

[IpennodTuTenbHBIC KICTKHA-X035¢Ba MICKOITUTAONIUX JJIS 3KCIIPECCHU PCKOMOMHAHTHBIX AHTHTEIN, OIH-
CaHHBIX B HACTOSIIEM JOKYMECHTE, BKJIIOUAIOT B ce0s KJICTKH SMYHUKA KUTaWckoro xomsuka (kinetku CHO)
(Brmrouas B ce0s dhfr-xiretku CHO, onmcannbie B Urlaub and Chasin, (1980) Proc. Natl. Acad. Sci. (USA)
77:4216-4220, ucnonezyemsle ¢ ceirektupyeMbiM Mapkepom DHFR, nHampumep, xak onmcano B R.J. Kaufman
and P.A. Sharp (1982) Mol. Biol. 759:601-621), knetku muenomsr NSO, xietku COS u knetku SP2. B wactHo-
CTH, JJIsl IPAMEHEHHS ¢ KIeTKaMu Muenomsl NSO apyrasi MpeInodYTUTeNNbHas SKCIIPECCHOHHAsI CHCTEMa TIpesi-
CTaBJISIET CO00M cucTeMy sKkcnpeccun TeHoB GS, packpeiTyio B WO 87/04462, WO 89/01036 u EP 338841. Ec-
TN peKOMOMHAHTHBIE SKCIIPECCHOHHBIE BEKTOPHI, KOIUPYIOMINE TeHBl aHTHUTEN, BBOIAT B KIETKHU-XO035€Ba MIle-
KOTIMTAIOIINX, aHTUTEJIA TOIYYaloT ITyTeM KyJIbTUBHPOBAHUS KIETOK-X035€B B TEUCHUE NIEpPHOa BPEMEHH, 10C-
TATOYHOTO JUII 00eCTieYeHUsT BO3MOXKHOCTH HKCIPECCHH aHTHUTENA B KIETKAaX-X034€BaxX WM 0oJee MpeArouTH-
TENBHO CEKPElUH aHTHTENa B Cpely KyJIbTHBHPOBAHUS, B KOTOPOHM BBIPAIIMBAIOT KIETKH-X035€Ba. AHTHUTEIA
MOJKHO HM3BJICYb W3 CPEbI KYJIBTUBUPOBAHHS C UCIOJIB30BAHUEM CTAHIAPTHBIX CIIOCOOOB OYHCTKH Oenka. N- u
C-KOHIIBI TIOJTHUITENTHIHBIX [ETeH aHTUTENa COTIIACHO HACTOSIIEMY H300PETCHUIO MOTYT Pa3IM4aThCs OT Tpe-
MoJjlaraeMoi MOCJIEIOBATEIFHOCTH BCIICACTBUEC OOBIYHO HAOIIOJACMBIX MOCTTPAHCISIIMOHHBIX MOIU(DUKAIHA.
Hanpumep, C-KoHIIEBBIE OCTaTKM JIM3MHA YacTO YTPaYMBAIOTCS M3 TSDKENBIX Iienei anturena. Dick et al. (2008)
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Biotechnol. Bioeng. 100:1132. N-KkoHIIeBbIe OCTaTKU TIIyTaMUHA M B MEHBIIEH CTETIEHN OCTATKH ITyTaMmaTa Jac-
TO TPEBPAIIAIOTCSA B OCTATKH MHUPOTIyTaMaTa KaK Ha JICTKUX, TaK U Ha TSDKEJBIX MEMSIX TePaneBTUICCKUX aHTH-
ten. Dick et al. (2007) Biotechnol. Bioeng. 97:544; Liu et al. (2011) J. Biol. Chem. 286:11211.

VII. Ananu3sbl

OmnmcaHHBIE B HACTOSIIEM JOKYMEHTE aHTHUTENIa MOXKHO MCCIIEIOBATh B OTHOIICHUH cBsi3biBaHUA ¢ CD40 ¢
MTOMOIIBI0, HarpuMep, crangaptHoro ELISA. Bkparie, TUTpanimoHHbIE MUKPOILIAHIIETHl TTOKPHIBAIOT OYHUIIICH-
HeIM CD40 B xoHmenTparuu 1-2 mxr/mn B PBS u 3ateM 0mokupyroT ¢ moMomsio 5% OBIYBETO CHIBOPOTOYHOTO
anp0ymuHa B PBS. PazBenenns anturena (HanmpuMep, pa3BeICHUS TUIa3Mbl OT UMMYHU3HUPOBAHHBIX C TIOMOIIBIO
CD40 wmplmmeit) 700aBISIOT K KOKI0HW JTyHKEe M HHKYOUpyIoT B Tedenne 1-2 4 mpu 37°C. TnaHmeTs OTMBIBAIOT C
nomornisio PBS/Tween u 3aTeM HHKYOHPYIOT CO BTOPUIHBIM peareHToOM (HalpuMep, IS YeTOBEUSCKUX aHTUTEI
WA aHTHUTEI, HHBIM 00pa30M XapaKTePHU3YIOIINXCsl KOHCTAHTHOW O00ACTBhIO TSHKENOH LEMbI0 YeIOBEKa, KO3HUU
Fc-cnennguuecknii momukIIOHANBHBIN peareHT K IgG denoBeka), KOHBIOTUPOBAHHBIN C MEPOKCHAA30M XpeHa
(HRP) B teuenmne 1 1 mpu 37°C. [Tocine OTMBIBKH TJIAHIIETHI TIPOSBISIOT ¢ TIOMOIIBI0 cyoctpata ABTS (Moss
Inc, npoaykT: ABTS-1000) 1 ananusupyroT ¢ nmomouisio crekrpodoromerpa npu OD 415-495. CeiBopoTku OT
UMMYHHU3UPOBAHHBIX MBIIICH 3aTE€M JOTOIHUTEIIFHO MMOIBEPTalOT CKPUHUHTY C IIOMOIIBIO0 MPOTOYHOH IIUTOMET-
pUH B OTHOILLIEHUHY CBA3BIBaHMSA C KJIETOUHOM IUHHEH, skcnipeccupytomeil CD40 uenoseka, HO HE ¢ KOHTPOIbHOM
KJIETOUHOW JHHMEH, koTopas He skcnpeccupyer CD40. Bxparue, cesassiBanue antuten k CD40 onenuBarot ¢
nomonipio uHKybanuu skcnpeccupyomux CD40 kmetok CHO ¢ anturenom k CD40 mpu pazseacnnu 1:20.
KiteTkn 0TMBIBAIOT U CBs3BIBaHWE OOHApYXHBAIOT ¢ momoinsio PE-medenoro Ab k IgG genoseka. [IpoTounsie
IIUTOMETPUYECKHUE aHaJu3bl MPOBOIAT C WCIOIB30BaHHEM mpoTodHoi 1uToMerpunn FACScan (Becton
Dickinson, San Jose, CA). [IpeanodTutensHO Ui CIUSHANA OYIYT MCIONIB30BaTh MBIIICH, Y KOTOPBIX pa3BHUBa-
FOTCSI CaMbIe BBICOKHE THTPHI. AHAJOTHYHBIE IKCIIEPUMEHTHI MOKHO TPOBOJINUTH C UCIIONB30BAaHIEM JICTEKIIHOH-
HBIX aHTHUTEI K aHTHTEIaM MBIIIH, €CITH He0OX0IMMO 00HAPYKHUTh MBIIIMHBIE aHTUTeNa kK huCD40.

Ananuz ELISA, xak onucaHo BbIIIE, MOXKHO MCIOJIB30BaTh AJISi CKPUHUHTA B OTHOILLIEHUU aHTUTEN U, Ta-
KAM 00pa3oM, THOPUIOM, KOTOPBIC TPOU3BOIAT aHTHTENA, KOTOPHIC MOKA3hIBAIOT MOJIOKUTEIBHYIO PEaKIMOH-
HYIO CHOCOOHOCTh B OTHOIIeHNH MMMyHoreHa CD40. I'mOpuaomsbl, KOTOpble IPOU3BOIAT aHTHUTENA, KOTOPHIC
CBSI3BIBAIOTCS TIPEIIOYTUTENBHO € BhICOKOH adduuHOCTRIO ¢ CD40, 3aTeM MOYKHO CyOKJIOHHPOBATh U JIOTIOJTHHU-
TEJNBHO ONPEACTATh XapaKTepUCTHKH. OIMH KIOH U3 Ka)XIO0H THOPHIOMBI, KOTOPEIH COXpaHSET PEaKIIUOHHYIO
CMOCOOHOCTH UCXOMHBIX KIIeTOK (cormacHo ELISA), 3aTeM MOKHO BBIOpATh IS TTOMYYSHUS KIETOYHOTO OaHKa U
JUTS OYNCTKY QHTHTEIL.

Jlst ounctku antuten k CD40, BeiOpaHHBIE THOPHUIAOMBI MOKHO BBIPAIMBATH B ABYXJIHTPOBBIX POJLIEP-
HBIX KOJ0aX I OYUCTKH MOHOKJIOHANBHBIX aHTUTeN. CylepHAaTaHTBI MOKHO (DMIIBTPOBATh M KOHIICHTPHPOBATH
nepen appuHHON XpoMaTorpaduei ¢ momoripio 6enka A-cedapossl (Pharmacia, Piscataway, NJ). DmonpoBan-
HbIid [gG MOYKHO TIPOBEPSTH C IMOMOIIBIO Telb-3JeKTpodope3a u BHICOKOIPPEKTUBHON KUIKOCTHOW XPOMATO-
rpaduu s obecrieueHUs] YHCTOTHL. BydepHbIid pacTBOp MOXHO 3aMeHUTh Ha PBS u KOHIEHTpaIum MOKHO
ornpenenuTs ¢ momousio OD280 ¢ ucnonp3oBanneM KO3 HUITEHTa SKCTUHKIMH, cocTaBisitomero 1,43. MoHo-
KITIOHAJILHBIE aHTUTENIa MOYKHO Pa3NIeNTh Ha AIMKBOTHI M XpaHUTh Tpu -80°C.

Jlns onpenencHus TOTO, CBA3BIBAIOTCS M BBIOpAaHHBIC MOHOKJIOHANBHEIC aHTHTENa K CD40 ¢ yHUKaTbHBI-
MU DUATONAMH, KOKI0E aHTUTEIIO MOXHO OMOTHHWIIMPOBATH C MCIIOIB30BAHUEM KOMMEPUCCKH JOCTYITHBIX pea-
rearoB (Pierce, Rockford, IL). Ces3piBaHue OMOTHHIIUPOBAHHEIX MAbD MOXHO OOHAPYXHUTH C TIOMOIIBIO Me-
YEHHOTO CTPENTaBUANHOM 30HAa. KOHKYpPEHTHBIC UCCIICIOBAHHS C UCTIOIb30BAHUEM HEMEUYCHBIX MOHOKIIOHATb-
HBIX aHTUTET ¥ OMOTHHHUIIMPOBAHHBIX MOHOKIIOHAIBHBIX aHTUTEN MOXXHO IPOBOIHTH C MCIIOJIE30BAaHUEM MOKPHI-
11X CD40 mmanmeros a1 ELISA, kak onmucaHo BBIIIE.

JIost onipeienieHust U30THITA OYMIEHHBIX aHTUTeN aHamm3bl ELISA miis onpesnenenns n30Truma MOKHO TIpO-
BOJIUTH C MCIIOJIb30BAaHHEM PEareHTOB, CIENN(UIESCKUX B OTHOIICHUH aHTHUTEN KOHKPETHOTO m30THIa. Hampu-
Mep, IS ONpeeNIeHIs W30THIIAa MOHOKIIOHAJHFHOTO aHTUTENA YeIOBeKa JIYHKH TUTPAIIMOHHBIX MUKPOIUIAHIIIe-
TOB MOXXHO MOKPBIBaTh | MKI/MJI aHTUTENIAa K KMMYHOTJIOOYJIMHY 4YeloBeka B TeueHue Houu npu 4°C. Ilocie
OmoxupoBaHus ¢ moMoIbio 1% BSA mmaHmeTs IpUBOAAT B PeakUWio ¢ | MKI/MII MM MEHBIIE MCCIIeTyEeMbIX
MOHOKJIOHAJIFHBIX aHTHUTEJ WM OYHUIICHHBIX H30THUITHBIX KOHTPOJICH P OKPYIKAIOIIEH TeMIIepaType B TCUCHHE
1-2 4. JIyHku 3aTeM MOXHO NPHUBOJWUTH B peakuuio co cnenuduyeckumu oo k [gG1l genoseka, oo k IgM
YeIIoBeKa KOHBIOTHPOBAaHHBIMU CO IIesIouHON (hocdarazoit 3oHmamu. [IIaHIIETHI TPOSBISIOT U aHATU3UPYIOT,
KaK OIHCAHO BBIIIC.

Jlns muccnenoBaHus CBSI3BIBAHUS MOHOKIIOHAIBHBIX aHTUTEN C KUBBIMH KJICTKAMH, SKCIPECCHUPYIOIIUMU
CD40, MO>XHO HCIIOJIB30BaTh MPOTOYHYIO IUTOMETPHIO. BKpaTiie, KJIeTOYHbIEe IMHUH, SKCIIPECCHPYIOIUE MEM-
OpanocBsizanabiii CD40 (BbIpanieHHBIE MPU CTAHJAPTHBIX YCIOBHSX POCTA) CMEIIMBAIOT C Pa3IUIHBIMU KOH-
LHEHTpalusIMU MOHOKJIOHANBHBIX aHTUTen B PBS, comepxamem 0,1% BSA npu 4°C B teuenue 1 u. [locne ot-
MBIBKH KJIETKH TIPUBOJAT B PEeaKIHio ¢ MedeHHbIM (pukosputpuHoM (PE) antutenom k IgG npu Tex ke ycioBu-
SIX, 9TO ¥ OKpalluBaHUE MepBUYHOTO aHTHTeNa. OOpas3Isl MOKHO aHAIM3UPOBATH C TIOMOIIbI0 pudopa FAC-
Scan ¢ MCHONB30BaHUEM CBOHCTB CBETOBOTO M OOKOBOTO PACCESHMS U TeHTHPOBAaHUS OTACTBHBIX KIETOK M
OTIPENIeNAIOT CBABIBAHWE MEUCHBIX aHTHUTEN. AJNBTEPHATUBHBIN aHAIHM3 C HCIOJIH30BaHUEM (DIyopecreHTHON
MHKPOCKOTIMM MOXKHO HCTIONB30BaTh (B JIOTOIHEHHE WM BMECTO) aHAIM3a MPOTOYHOW IuToMerpru. KiteTkn
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MOXXHO OKpAIIMBAaTh TOYHO, KaK OIHCAHO BHIIIE, ¥ UCCIEJOBATh C MOMOIIBIO (IyOPECHIEHTHON MUKPOCKOIIHH.
3TOT c1oco0 MO3BONISIET BU3YaJIM3UPOBATh OT/ACIBHBIC KIETKH, HO MOYKET UIMETh CHIDKEHHYIO UyBCTBUTEIBHOCTD
B 3aBUCHUMOCTH OT IUIOTHOCTH aHTUTEHA.

AnTtuTena k huCD40 MOXHO JOMOJTHATEIHHO UCCIEOBATh B OTHOIIECHUH PEAKIIMOHHONH CIIOCOOHOCTH IO
oTHOMEeHNIO K anTUreHy CD40 ¢ mOMOIIBbIO BECTEPH-OJIOTTHHTA. BKpaTile, KIETOYHBIE SKCTPAKTHI U3 KJIETOK,
skcnpeccupytommx CD40, MOXHO MOJTy4aTh M MOJIBEPTaTh 3EeKTpodope3y B MOTHAKPUIAMHUIHOM Teie ¢ A0e-
mcynsgarom Hatpus. [locie anmexTpodopesa pazneneHHbIe aHTHTEeHBI OYAYT IEPEHOCUTh Ha HUTPOILEIUTION03-
HBIE MeMOpaHbI, OJIOKMPOBATH ¢ MOMOIIBI0 20% MBIIIMHON CBIBOPOTKH M 30HIMPOBATH C IOMOIIBI0 MOHOKIIO-
HAITLHBIX aHTUTEI, MOJICKAIINX HccaeqoBannio. Ces3piBanue [gG MOKHO OOHAPYKHUTH C UCTIOJIE30BAHUEM IIIC-
nouHoi gocdarassl k IgG n nposBuTh ¢ moMouisio Tabnetok cyoerpata BCIP/NBT (Sigma Chem. Co., St. Lou-
is, MO).

Crioco0b1 aHanm3a ahpGUHHOCTU CBS3BIBAHMS, TIEPCKPECTHON PEAKTUBHOCTH M KUHETUKU CBSI3BIBAHUS Pas3-
nmyHBIX aHTuTen K CD40 BKIoYaroT B ceOs CTaHIApTHBIC aHATU3bI, U3BECTHBIC B HACTOSIICH 00TaCTH TEXHUKH,
HampuMep aHanmu3 OuocnoitHoi maTepdepomerpun (BLI) u aHaIM3 MOBEPXHOCTHOTO IUIA3MOHHOTO PE30HAHCA
(SPR) BIACORE® ¢ ucnonszoBanuem npudopa aist SPR BIACORE® 2000 (Biacore AB, Uppsala, Sweden).

CornacHO OTHOMY BapHaHTY OCYIICCTBICHUS aHTUTEJO CIEII(PUISCKH CBA3BIBACTCS ¢ BHEKJIETOYHOI 00-
nmactpio CD40 denoBeka. AHTHTENO0 MOXET CHeIH(DUUECKH CBA3BIBATHCS C KOHKPETHBIM JOMEHOM (Hampumep,
(DYHKITMOHATLHBIM JOMEHOM) B Mpejaeniax BHekeTouHoro goMeHa CD40. CormacHo onpeneneHHbIM BapHaHTaM
OCYIIIECTBIICHUSI aHTUTENO CIIeU(DUUECKU CBA3BIBACTCS ¢ BHEKIIETOUHOM o6macThio CD40 uenoBeka m BHEKIIE-
TouHO# 00macTeio CD40 siBanckoro Makaka. [IpeanouturensHo anTuTeNO cBsi3biBactcs ¢ CD40 genoBeka ¢ BbI-
coxoit ahpUHHOCTHIO.

VIII. Bucnenupuyeckne MoJIeKyJIbl

OnucaHHBIC B HACTOAIIEM JOKYMEHTE aHTUTENIa MOXKHO HCIOJB30BaTh I 00pa3oBaHUs Oucrerudye-
ckux Moiekyin. Artuteno kK CD40 uimu ero aHTUreHCBSI3BIBAIONINE (PPArMEHTHI MOTYT SIBJIATHCS ICPUBATH3HPO-
BaHHBIMH WM CBS3aHHBIMU C IPYToil ()yHKIIMOHATIBHON MOJCKYJION, HAIIPUMEP JPYTUM MENTUIOM WA OCIKOM
(HampuMep, IPYTMM aHTHUTEIOM WM JIUTAHAOM IS PELEnTOpa) UL CO3MaHUS OMCICIU(PUUSCKON MOIICKYIIBI,
KOTOPBIC CBSI3BIBAIOTCS IO MCHBIICH Mepe C JBYMs Pa3IMIHBIMU CAWTaMU CBSI3bIBAHUS HJIH IICJICBBIMU MOJICKY-
namu. OniFicaHHOE B HACTOSIIEM JOKYMEHTE aHTHUTEIIO MOXKET (PaKTHUECKHU SABIATHCS JEPHUBATH3MPOBAHHBIM HIIH
CBSI3aHHBIM ¢ OOJIBIIIE YeM OJHOW JPYrow (yHKIIMOHATHLHOW MOJEKYJIOW ¢ 0Opa3oBaHHUEM MYIJIbTHCIECIH(UYIC-
CKHX MOJIEKYJI, KOTOPBIC CBSI3BIBAIOTCS C OOJIBIIE YeM JABYMS Pa3IMYHBIMHU CATaMU CBSI3BIBAHUS W/IIH IEJICBBI-
MH MOJIEKYJIaMHU; TaKue MYIbTHCTICNIH(UISCKIE MOJICKYJIBI TakXKe, KaK IIOApa3yMeBaeTCs, BKIIIOYCHBI B UCIIONb-
3yeMbIii B HACTOSIIEM JOKyMEHTe TepMuH "Oumcrenndudaeckas monekymna". JInsg cozmanust Oucrenupuaeckoi
MOJICKYJIBI, OTTMCAHHOM B HACTOSIIEM JOKYMEHTE, OIIMCAHHOE B HACTOSIIEM JOKYMEHTE aHTHUTEJIO MOXHO (yHK-
[MUOHAJILHO CBSI3BIBAThH (HAIIPUMEp, MyTeM XUMHYECKOTO COUYCTAHHUS, TEHCTHYCCKOTO CIHSHUS, HEKOBAaJCHTHOU
ACCOIMALIUU WM MHBIM 00pa30M) C OJHOM I HECKOJBKAMH IPYTHMHU CBSI3BIBAIOIINMH MOJICKYJIaMHU, TAKUMHU
KaK JIpyroe aHTUTEN0, PparMeHT aHTUTENA, TICTITU/T WU CBI3BIBAIONINIA MUMETHK, TaK, YTOOBI B pe3ylIbTaTe 00-
pa3oBbIBaNach OucnenupuIeckas MOJICKyIa.

COOTBETCTBEHHO, B HACTOSIIEM JOKYMEHTE IPEAYCMOTPEHBI OucIenu(uIecKue MOJIEKYJIIbl, COJepKallne
IO MEHBIIIEH Mepe OJTHY TIEPBYIO CBSA3BIBAIOIIYIO CIIEITUPUIHOCTH B OTHOMEHHH CD40 1 BTOPYIO CBA3BIBAIONTYIO
cnenr(UIHOCTh B OTHOIICHWH BTOPOTO 1IeIeBOTro 3muTona. CorJacHoO BapHAaHTy OCYIIECTBIICHHS, OIMCAaHHOMY B
HACTOSIIEM JTOKYMEHTE, B KOTOpOM Ouncrnenudpudeckas MOJCKyIa SBISETCS MYyIbTHCIEIN(PHIECKON, MOIEeKya
MOJKET JOTIOJTHUTENBHO BKIIIOYATh B Ce0Sl TPETHIO CBAZBIBAIONIYIO CIICIIU(PIIHOCTD.

CornacHO OJHOMY BapHaHTy OCYIIECTBICHHUS OncnenupuIecKue MOJICKYJBl, ONMCAHHBIE B HACTOAIIEM
JIOKYMEHTE, COAEP)KaT B Ka4eCTBE CBS3BIBAIONICH CIIEIIM(PUIHOCTH MO MEHBIIEH Mepe OJHO aHTUTENIO0 WM €ro
(parMeHT aHTHTENa, BKIIOYas B cebs, Hanpumep, Fab, Fab', F(ab'),, Fv wim onnouenoueunsiii Fv. AnTHTteno
TaKXKE MOXKET MPEJACTABIATH COOOW AMMEp JICTKOHM IIEMU WU TSOKSIOM LEMd WIH JTH000H MX MUHHMATbHBIA
¢parmenT, Takod kak Fv WiM oxHOIENOYeUyHBI KOHCTPYKT, Kak onmcaHo B Ladner et al. marenr CHIA
Ne 4946778, conepaanue KOTOPOTO MOTHOCTHIO BKIIFOYEHO B HACTOSINUN JOKYMEHT IOCPEACTBOM CCBUIKH.

Hapsny ¢ TeM, 4TO MOHOKJIOHAJNBHBIC aHTUTEIIA YCIOBEKA SIBIISFOTCS MPEIMOYTHTEIBHBIMH, TIPYTHE aHTHU-
TeNa, KOTOPhIE MOYKHO HCIIONIE30BaTh B OMCHECIM(UICCKUX MOJICKYJIaX, OMUCAHHBIX B HACTOSINEM JOKYMECHTE,
TIPEICTABISIIOT COOOW MBIIIMHBIE, XUMEPHBIE M TYMaHU3UPOBAHHBIE MOHOKJIOHAJIFHBIC aHTUTEIA.

OmnmcanHOE B HACTOSIIEM JOKYMEHTE OHCIEIM(DUICCKIE MOJIEKYIIBI MOXKHO TIOJTyYUTh ITyTeM KOHBIOTHPO-
BaHUS COCTABIIIONINX CBA3BIBAIOIINX CIICI(PHIHOCTEH C HCIIOIB30BAHUEM CIOCOOO0B, M3BECTHBIX B HACTOSIICH
obnactu TexHUKU. Hampumep, KaXIyI0 CBS3BIBAIONIYIO CIIEMU(UIHOCTL OUCTIEH(PUIECKONH MOJIEKYIIBI MOYKHO
MOJYYHUTh OTAEIHHO M 3aTeM KOHBIOTHPOBATH APYT C APYyroM. Ecim cBA3BIBarOINE CHEIM(YUIHOCTH MPEICTaB-
JSIIOT cO0OH OeNKM MM MeNnTHIB, pa3HOOOpa3HbIe CBS3BIBAIONIME WM MEPEKPECTHO CIIMBAIOLINE CPEICTBa
MOJKHO HCIIOJIB30BaTh JJS KOBAJICHTHOTO KOHBIOTUPOBaHHS. [IpHMeEpbl MEpPEeKPEeCTHO CIIMBAIONIMX CPEJICTB
BKITIOYAOT B ce0sl cienyromee: 0enok A, kapboaunmun, N-CyKIMHUMUIWI-S-aneTmi-tuoanerar (SATA), 5,5'-
nutuoouc(2-aurpobensoiinas kuciora) (DTNB), o-dpenmnenanmanenmun (oPDM), N-cykuumammummn-3-(2-
mupuauauTao)npornmonar  (SPDP) um cymbdocykunmHmMuani-4-(N-ManeMMHUI0OMETHIT ) IUKIIOTeKCaH- | -
kapOokcunar (cynspo-SMCC) (cm., Hanpumep, Karpovsky et al. (1984) J. Exp. Med. 160:1686; Liu, M.A. et al.
(1985) Proc. Natl. Acad. Sci. (USA) 82:8648). [Ipyrue crioco0bI BKJIIOYAIOT B ce0s1 T€, KOTOPHIE OTHMCaHbI B Pau-
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lus (1985) Behringlns. Mitt. No. 78, 118-132; Brennan et al. (1985) Science 229:81-83) u Glennie et al. (1987) J.
Immunol. 139: 2367-2375). IIpeanouTnrenbHble KOHBIOTUPYIOLIME CPENCTBA NpenCcTaBisioT coboit SATA wu
cynmb(ho-SMCC, 06a u3 koTopsix gocTymHbl oT Pierce Chemical Co. (Rockford, IL).

Ecmu cBs3piBaromue crienn(pUIHOCTH MPEACTABISIIOT cO00i aHTHUTeNa, MX MOYKHO KOHBIOTHPOBATh C II0-
MOIIBIO COANHEHHS Yepe3 CyIbPTUAPIIEHYIO CBA3b C-KOHIIEBBIX MIAPHUPHBIX 007IacTell NBYX TSIKENBIX HETIeH.
CormacHO O0COOCHHO TIPEIIMOYTUTEIIFHOMY BapHaHTy OCYIIECTBIICHWS MAPHUPHYIO 007acTh MOIUPHUITUPYIOT,
yTOOBI OHA COJEeprKajla HEeYeTHOE KOIWYECTBO CYIb(PTHAPIIBHBIX OCTATKOB, MPEIOYTUTEIFHO OJAWH, Hepen
KOHBIOTHPOBAHHEM.

AJbTEepHaTHBHO 00€ CBS3BIBAIONINE CIIEIU(PUIHOCTH MOTYT KOJMPOBATHCS B OJHOM M TOM K€ BEKTOpE U
9KCIPECCUPOBATHCS U COOMPATHCS B OHOM M TOH Ke KJIETKe-X03IMHE. DTOT CIIoco0 SIBISIETCS OCOOCHHO pUMe-
HUMBIM, €CIH Oucmerduueckas MOJEeKylla TpeiacTaBisieT coboi Oemok cimsaus mAbxmAb, mAbxFab,
FabxF(ab'), nnm nuranaxFab. Onucannas B HaCTOAIIEM JOKYMEHTE OHCTICIIU(pUIecKas MOJIEKyJIa MOXKET MpeJ-
CTaBJIATh COOOH OIHOIETIOYEYHYIO MOJIEKYITY, COAEPKALIYIO OJJHO OHOLETIOYEYHOE aHTUTENO M CBS3BIBAIOIIYIO
JETEPMHUHAHTY, WK OJHOIENOYCYHYIO OMCIIenU(HUIECKYI0 MOJIEKYITy, COJEPXKAIYyIO JBE CBA3BIBAIOIINE JETEp-
MHHAHTHL. brucnennguueckre MOIeKybl MOTYT COJIepKaTh 110 MEHBIIEH Mepe JIBE OJHOLETIOUCYHBIX MOJICKYJIBI.
Cnoco0bl noyueHust oucnennprIecknx MOJIEKYJ onucaHbl, Harpumep, B natente CLIA Ne 5260203; narenre
CIHIA Ne 5455030; matente CIITA Ne 4881175; marenre CILIA Ne 5132405; narenre CILIA Ne 5091513; naten-
e CIIIA Ne 5476786; matente CILIA Ne 5013653; marenre CIIIA Ne 5258498 u matente CLIIA Ne 5482858.

Cas3pIBaHNe OMCTIENN(UIECKUX MOJICKYJ C MX CIEHU(PHISCKUMHI MHUIICHIMH MOXHO TOATBEPIUTH C HC-
MOJIb30BaHNEM TIPUHATBIX B HACTOSIIEH OOJIACTH TEXHHKH CIIOCOOOB, TAaKWX Kak TBepAo(a3HbIH MMMYHODEp-
menTHbIN aHanm3 (ELISA), paqnonmmyHnoanammu3 (RIA), anamu3 FACS, 6noananms (HanmpuMep, HHTHOMpOBaHUE
pocTa) mwim aHann3 BecTepH-0I0TTHHT. KaXkapil u3 yKa3aHHBIX aHAJIH30B, KaK IIPaBHIIO, 0OHAPYKUBACT MPHUCYT-
CTBHE KOMITJICKCOB O€IIOK-aHTUTEIO, TIPEICTABIISIONINX KOHKPETHBIA HHTEPEC, C ITOMOIIBIO MCTIOB30BaHHUS Me-
YEHOT0 peareHra (HampuMmep, aHTHTeNa), CIEU(UIECKOro B OTHOIICHUH MIPEACTABIISIONIEr0 HHTEPEC KOMILICK-
ca.

IX. KomMno3unun

JIONOTHUTENBEHO TPEeyCMOTPEHBI KOMITO3UIINH, HarpuMep (papMaleBTHUECKHe KOMIO3UIMH, COJIepKallue
OJTHO WJTH HECKOJbKO aHTuTeNn K CD40 My uX aHTHI'CHCBS3BIBAIOMIUX ()PATMEHTOB, KaK OMHCAHO B HACTOSIIEM
JIOKYMEHTE, COCTaBJIIEHHBIC BMECTE ¢ (papMaleBTUYECKH NMPHEMIIEMbIM HOCHTEIEM. Takue KOMITO3UIIMHA MOTYT
BKIIIOYaTh B ce0s OHO MJIM KOMOWHAIMIO (HampuMmep, ABYX MM Oojiee pa3iudHbIX) aHTHUTEN, WM UMMYHO-
KOHBIOTATOB, MJIN OMCTICITN(IUECKUX MOJIEKYJI, OIMCAaHHBIX B HACTOSIIEM AOKyMeHTe. Hampumep, ommcanHas B
HACTOSIIEM JOKYMEHTE (hapMarleBTHIECKasi KOMIIOZUINS MOXKET COAEp)KaTh KOMOWHAIIMIO aHTUTEN (WIH UMMY-
HOKOHBIOTATOB WM OHMCTIeNH()UIECKUX MOJIEKYIT), KOTOPBIE CBS3BIBAIOTCS C PAa3TUYHBIMU MUATONIAMH Ha IIeJie-
BOM aHTHT'€HE WJIA KOTOPBIE XapaKTePU3YIOTCS B3aUMOIOIIOTHIIOIINMH aKTHBHOCTSMH.

CornacHO onpeieIeHHBIM BapHaHTaM OCYIIECTBICHHS KOMITO3HLUS colepkuT antureso k CD40 B xoH-
[EHTpAIIUH, COCTaBJISIONICH Mo MeHbIel mepe 1, 5, 10, 50, 100, 150, 200 Mr/mi uinu HaXOAAIICHCS B IHATIA30HE
1-300 mr/mu wmu 100-300 mr/mot.

OnwncaHHBIE B HACTOSILEM JAOKYMEHTE (hapMaleBTHYCCKAE KOMITO3UIIUH TaK)Ke MOKHO BBOJHUTH B KOMOH-
HUPOBAHHOW TEpanuy, T.c. KOMOMHUPOBAHHO C IPYTUMU cpeacTBamMu. Hanmpumep, KOMOMHHpOBaHHAs Tepamus
MOXET BKJIIOYaTh B ce0s OIMMCAHHOE B HACTOSAIIEM JOKyMeHTe aHTHuTeno Kk CD40, koMOMHMpOBaHHOE 1O MEHbB-
el Mepe ¢ OIHUM JPYTUM NPOTHUBOOIYXOJIEBBIM W/HIIH CTUMYIHPYIOMUM T-KiIeTkd (HampuMmep, akTHBHPYIO-
M) CpeACTBOM. [IprMepsl TepaneBTHYECKUX CPEICTB, KOTOPHIE MOKHO HMCIOJB30BATH B KOMOMHMPOBAHHON
TEpaIuy, OMHCaHBl Oojiee OAPOOHO HIDKE B pa3zeie, OTHOCSIIEMCS K MPUMEHEHHUSIM aHTHUTEN, OIMCAHHBIX B
HACTOSIIEM TOKYMEHTE.

CornacHO HEKOTOPHIM BapHaHTaM OCYIIECTBICHUS PACKPHITHIC B HACTOSIIEM TOKYMEHTE TEPalleBTHUCCKIE
KOMITO3MIIMH MOTYT BKJIIOYaTh B ce0sl Ipyrue CoeMHEHHs, JIEKapPCTBCHHBIE CPECTBA W/UIIN CPE/ICTBA, UCIIOJb-
3yeMble ISl JICUSHHsI paka. Takue COeMHEHUs, JeKapCTBEHHBIC CPEJICTBA W/MIM CPEACTBA MOTYT BKIIIOYATHh B
ce0s, HampuMep, XHUMHOTEpaleBTHYECKUE JICKAPCTBEHHBIE CPENCTBA, HU3KOMOJIEKYJISIPHBIEC JIEKapCTBEHHBIC
CpEICTBa WM aHTUTENA, KOTOPhIE CTUMYJIHPYIOT IMMYHHEIH OTBET K JaHHOU paka.

Hcnonbp3yemblii B HACTOSIIEM JTOKYMEHTE TepMHUH "(apMaleBTHIeCKH IPUEMIIEMBIH HOCUTEI" BKITIOUAET
B ceOs 1r000€ 1 BCe U3 CIEAYIOUINX: PaCTBOPHUTEINH, AUCTIEPCHOHHBIE CPE/Ibl, 000JIOUKH, aHTHOAKTEpHUAIIbHBIE 1
MPOTHBOTPHOKOBBIE CPEACTBA, H30TOHHYECKHE U 3aMeISIomue abCopOLHIO CpeACTBA U T.11., KOTOPHIE SBIAIOTCS
(hU3NOTIOTHUECKH COBMECTUMBIMU. [IpenmoYTHTEIEHO HOCHUTENb SBISCTCS MOIXOMSAIINM Ui BHYTPHBEHHOTO,
BHYTPHUMBIIICYHOTO, TOJKOKHOTO, TAPEHTEPATHHOTO, CTUHAIFHOTO K SMUACPMAIBFHOTO BBEACHUS (HaIpumep,
C TIOMOIIBIO HHBEKITNH WIK HHPY3UH). B 3aBUCHMOCTH OT ITyTH BBEACHUS aKTHBHOE COCIMHEHUE, T.€. aHTUTEIIO,
MMMYHOKOHBIOTAT WM OMCHenn(pUIecKyro MOJEKYITy MOXHO HMOKPBITH MaTepHajoM JJIS 3aIlIUTHl COCTUHEHUS
OT AEUCTBHS KHCIIOT U APYTUX NPUPOAHBIX YCIOBHUI, KOTOPHIE MOTYT MHAKTHBHPOBATh COCTMHECHNE.

OnwncaHHBIE B HACTOSIIEM JAOKYMEHTE (hapMalleBTHYECKUE COCMHEHUSI MOTYT BKIIIOYATh B c€0sl OAHY WM
HECKOJIbKO (hapMalleBTHYECKH MpUEeMIIEMBIX conell. "dapMaleBTHUecKy npueMieMast coib' OTHOCUTCS K COJIH,
KOTOpasi COXpaHsieT TpeOyeMylo OMOJIOTHYECKYI0 aKTHBHOCTh MCXOJHOTO COCIMHEHMS U HE OKa3bIBaeT KaKUX-
100 HeXKellaTeIbHBIX TOKCHKOJIOTHYECKHX 3¢ ¢deKToB (cM., HanpuMep, Berge, S.M., et al. (1977) J. Pharm. Sci.
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66:1-19). IIpumeps! TakuxX coeil BKJIIOYAIOT B ce0s CONM MPUCOSIUHEHHS KUCIOTHI M COJIM TTPUCOEANHEHUS OC-
HoBaHUH. COJM MPUCOCTUHCHUS KUCIOTHI BKIIOYAIOT B ce0s Te, KOTOPHIC IMOTyYSHBI U3 HETOKCHYECKUX Heopra-
HUYECKUX KHCJIOT, TAKHX KaK COJITHAs, a30THas, opTodocdopHas, cepHasi, OPOMHUCTOBOIOPOIHAS, HOIHUCTOBO-
nopoaHas, GochopucTas u T.II., a TAKKE U3 HETOKCHIECKUX OPTaHUYECKUX KHUCIOT, TAKUX KakK amu(aTHdecKue
MOHO- W TUKapOOHOBBIC KHCIIOTHI, (PCHHI3aMEUICHHBIC AKaHOBBIC KHCIIOTHI, TMAPOKCHAIKAHOBBIC KHCIOTHI,
apoMaTHYeCKHe KUCIOTHI, aTin(aTHIecKue U apOMaTHIECKUe CyIb(POHOBBIE KUCIOTH U T.1. Conu mpucoeInHe-
HHUSI OCHOBAaHHUS BKIIOYAIOT B ce0S T, KOTOPHIE MOJIYYCHBI U3 IIEIOYHO-3EMEIbHBIX METAJUIOB, TAKHX KaK Ha-
TP, Kamui, MarHui, KaabIlUid W T.1I., a TaKKe U3 HETOKCHMUECKHX OPTaHWYeCKUX aMWHOB, Takux kKak N,N'-
JTUOCH3WIATHICHIUAMIH, N-METHUITITIOKAMUH, XJIOPIPOKAWH, XOJIHH, JUATAHOIAMUH, STHJICHIUAMIH, POKANH
U T.IL

OnucaHHas B HACTOSIIEM JOKYMEHTE (papMalleBTHYCCKas KOMIIO3UIIHS TaKXe MOXET BKJIIOYATh B ceOs
(hapMaleBTHYCCKH MIPUEMIIEMBI aHTHOKCHIAHT. [IpuMephl (papManeBTHUCCKH MPUEMIICMBIX aHTHUOKCHIAHTOB
BKITIOYAIOT B ce0s creayromee: (1) BOIOpacTBOPUMBIC aHTHOKCHAAHTHI, TAKHE KaK aCKOPOMHOBAs KUCIIOTA, TH/-
pOXJIOpUA TUCTEHHA, OUCYTh(hAT HATPUSI, METAOUCYNBLGUT HATPUS, CYIb(PUT HATPHUS U T.11.; (2) KHPOPACTBOPU-
MbIe aHTHOKCHJAHTHI, TAKHE KaK aCKOpOWIMAIbMHUTAT, OyTHIMPOBAaHHBIN ruapokcuanuzon (BHA), Oyrumupo-
BaHHBIN runpokcuTonyon (BHT), menurun, nponmiramiaT, o-Tokodepor u T.11.; U (3) MeTauioXeIaTupyromme
CpelCcTBa, TaKUe KaK JIMMOHHAS KUCJIOTA, dTHIICHINaMUHTEeTpaykcycHas kuciota (EDTA), copOuT, BUHHAS KH-
ciota, opTrodochopHas KACIOTa H T.I1.

[Tpumeps! MOIXOAAIIINX BOTHBIX M HEBOJHBIX HOCUTEJCH, KOTOPBIE MOYKHO MCIIONB30BaTh B OMMCAHHBIX B
HACTOSIIEM JOKyMEHTE (hapMaIleBTHICCKUX KOMIIO3HIIMAX, BKIIOUAIOT B ce0s ClIedyromiee: Bojia, STaHOJ, MHO-
TOAaTOMHBIC CHHPTHI (TakWe KaK TIHLEPHH, TPONMICHTIINKOIb, TONMUITHICHIIUKOND U T.I1.) ¥ UX HOIXOMAIINE
CMECH, PACTHTEIFHBIC Macia, TAKHE KaK OJIMBKOBOE MAacjO, M UHBCKIMOHHBIC OPTaHHYECKUE CIOXKHBIC d(PUPHI,
Takye Kak 3TwioseaT. [IpaBMIIbHYI0 TEKY4eCTh MOXKHO IOJAJCPKHUBAThH, HAIPUMEP, IYTEM MPUMCHEHHUS TaKUX
MaTepHaJioB 000JIOYKH, KaK JICIUTHH, ITyTeM MOJICpKaHus TPeOyeMOoro pa3Mepa 4acTHll B ClTydae TUCTICPCHHA U
MyTEM MPUMEHEHUS TOBEPXHOCTHO-AaKTUBHBIX BEIICCTB.

VYka3zaHHBIC KOMITO3UIIMH TAKXKE MOTYT COJACPKATh albIOBAHTHI, TAKAC KaK KOHCCPBAHTHI, CMAYHBAIOIIUC
CPEeICTBa, YMYJIBTUPYIOIIUE CPEACTBA U JUCIICPTUPYIOIIUE cpeAcTBa. [IpeqoTBpaleHue MPUCYTCTBUS MHKPOOP-
TaHW3MOB MOKHO JOCTHYB C ITOMOIIBIO MPOIEAYp CTEPUIH3ANN PaHee, U IIyTeM BKIIOYCHHS Pa3IMIHBIX aHTH-
OakTepHaIbHBIX U MPOTHBOIPHOKOBEIX CPEACTB, HapuMep napabdeHa, xJopOyTanosa, peHomaa, COpOMHOBOM KH-
cOTH U T.1. KpoMe Toro, Mo>keT OBITh MPEANOYTUTENFHBIM BKIIOYUTH B KOMIIO3HIINK N30TOHUYECKUE CPEICT-
Ba, HAIIpUMEp caxapa, XJOpuI HaTpusi U T.II. Kpome TOro, IMpOJIOHTMPOBAaHHYIO aOCOPOIMI0 MHBEKIIMOHHON
(apmarieBTHIECKON (HOPMBI MOKHO OOECIICYHTH ITyTE€M BKIIIOUYCHHS B KOMIIOZHIIMIO CPEICTB, KOTOPHIE 3aMe-
JSI0T a0CcopOIIKIo, HAaPUMEP MOHOCTEapaT AIOMUHUS U JKEJIaTHH.

dapMareBTUYCCKU MPUEMIIEMBIC HOCUTEIH BKIIOYAIOT B CeOs CTCPHIBHBIC BOJIHBIC PACTBOPHI WIIU JTUC-
MEPCUH U CTCPUIBHBIC TOPOIIKHU JUTS TMOMYYCHUS CTEPHIBHBIX PACTBOPOB JJISI HEMEIJICHHOTO MPUMCHCHHS IS
WHBEKIUH WK aucriepcuu. [IpuMeHeHrne TakuxX cpel U CpeAcTB Il (hapMalleBTHUCCKU aKTUBHBIX CPEICTB U3-
BECTHO B HACTOSIIECH 00JaCTH TEXHUKH. 3a MCKIIOUCHHEM CITydacB, KOTAa Kakas-IMOO OOLICTPUHSTAs cpeia
WA CPEJICTBO SIBISIOTCS HECOBMECTUMBIMU C aKTHBHBIM COCIMHCHHUEM, TIPEAYCMOTPEHO HX MPUMCHEHHUE B (ap-
MAaIeBTUIECKUX KOMITO3MIHAX COTIACHO HACTOAIMEMY. JIONOJHUTENbHBIE aKTUBHBIC COSINHEHHS TakKe BKITIO-
YEeHBI B KOMIIO3HIINH.

TepamneBTHYECKIIE KOMITO3UINH, KaK MPABHIIO, JOJDKHBI SIBISATHCS CTEPUIBHBIMA M CTAOMIBHBIMH TIPH YC-
JIOBUSX TIPOM3BOJICTBA M XpaHEHHWA. KOMMO3HUINIO MOKHO COCTAaBUTH B BHJIE PaCTBOPa, MUKPOIMYIIbCHH, JHIIO-
COMBI WUJIU JIPYro¥l YHOPSIAOYEHHON CTPYKTYpbI, MOIAXOJAIIEH N7 BBICOKOM KOHIIEHTPAlUM JIEKAPCTBEHHOTO
cpencrtea. Hocurens MOXKET TpPEACTaBIATH COOOW PacTBOPUTENh UM IHUCHEPCHOHHYIO Cpely, COAEepIKaIIylo,
HaNpUMep, BOY, ITAHOJ, MHOTOATOMHEII CUPT (HAPUMEp, TIHIEPHH, TPOMWICHITTUKONb U YKUIKUH TOTHITH-
JICHIJIMKOJIb U T.I1.), UX MOJIXOMISIINE CMeCH. [IpaBUIIbHYIO TEKYYEeCTh MOXKHO MOICPKUBATE, HAPHUMED, IyTEM
TMPUMEHCHHUS TaKO! 000JI0YKH, KaK JICHUTHH, IyTeM MOAJICpKaHus TPeOyeMOTo pa3Mepa 4acTHUI] B CITydac JHC-
MEPCUM U TTyTeM MPUMEHECHHUS TTOBEPXHOCTHO-aKTUBHBIX BEIIECTB. Bo MHOTHX ciydasix OyIeT MpeanoYTHTENb-
HBIM BKJIFOYUTH B KOMITO3HUIIMIO M30TOHHYECCKHE CPEJICTBA, HAIIPUMEP caxapa, MHOTOATOMHBIC CITUPTHI, TaKUE
KaK MaHHUT, COPOUT ITU XJIOPUI HATpus. [IpoIIOHTHpOBaHHYIO a0COPOIIMI0 HHBEKITUOHHBIX KOMITO3UIIMNA MOX-
HO 00€CTIeYUTh ITyTeM BKITIOUCHHUS B KOMIIO3UIHIO CPEICTBA, KOTOPOE 3aMEIIseT aOCOpOIiio, HallpuMep, MOHO-
CTeapaTHBIE COJIH U JKEIaTHH.

CrepuibHbIE WHBEKIIMOHHBIE PACTBOPHI MOXKHO TOJNYYHTH ITyTEM BKIIOUEHHS aKTUBHOTO COCIWHEHHS B
TpeOyeMOM KOJIMYECTBE B COOTBETCTBYIOIIEM PAacTBOPUTEINIEC C OJHUM WM KOMOWHAIMeH MHIPEeANEHTOB, Iepe-
YUCJICHHBIX BBINIE, B ClIydae HEOOXOAMMOCTH, C MOCIIEIYIONIeH CTepUITH3AIMOHHON MUKpodmibTpanuen. Kak
MPaBUJIO, TUCTIEPCHH TOTYYAIOT MYTEM BBEICHHS aKTUBHOTO COCIUHCHUS B CTCPUIBHYIO HECYIIYIO CPEIy, KO-
TOpasi COCPKUT OCHOBHYIO TUCIICPCHOHHYIO CPEIY U IPYrHe HeOOXOIMMBIC WHTPEIUCHTHI U3 IIEPCUYUCIICHHBIX
BHINIC. B cily4ae CTEpHIBHBIX MOPOIIKOB JUIS MOJNyYCHHS CTCPHIIBHBIX HHBCKIIHOHHBIX PACTBOPOB MPEIIOYTH-
TEJBHBIC CIIOCOOBI MOMYYCHHS MPEICTABISIOT COO0H BaKyyMHYIO CYIIKY U CYOJNMMAIIMOHHYIO CYIIKY (JIMO(HITH-
3aIMI0), KOTOPHIC NAIOT B PE3yJbTAaTe MOPOIIOK aKTHMBHOTO WHIPEIAMEHTa BMECTE C JIFOOBIM JIOTOJTHUTECIEHBIM
TpeOyeMBIM UHTPEMECHTOM U3 €T0 MPEIBAPUTEIFHO MOBEPTHYTOTO CTCPIIN3AIMOHHON (HIBTpAIU pacTBOPA.

KommgecTBo akTHBHOTO MHTPEANEHTa, KOTOPOE MOXXHO KOMOMHHPOBATh C MAaTEPUATIOM HOCUTENS C TOTy-
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YCHHUEM OTHCIBHOM JIGKapCTBCHHOW (OPMBI, OYJET BaphUPOBaTh B 3aBUCHMOCTH OT CYOBEKTA, IMOJJICIKAIICTO
JICUCHUIO, U KOHKPETHOTO cItoco0a BBeJcHUs. KOJM4ecTBO aKTHBHOTO MHTPEAUCHTA, KOTOPOS MOKHO KOMOWHU-
POBaTh ¢ MaTEpPHAIOM HOCHUTEIS C TOJTYYCHHEM OTICIFHON JIeKapCTBEHHOH (popMbI OyzmeT, Kak MpaBuiIo, Mpea-
CTaBIATH COOOM TaKkoe KOJMIECTBO KOMIIO3UINH, KOTOPOE MPOM3BOIUT TepaneBTHUeCKi dpdexT. Kak mpaBu-
70, u3 100% 3T0 KOIHUYECTBO OyNeT HAXOIUTHCA B Anama3oHe oT mpuommsutensHo 0,01% mo mpuOIu3nTensHO
99% akTHBHOTO MHTPEANEHTA, IPEANIOUTHTEIRHO OT npubmmurensao 0,1% mo npubmmsurensro 70%, Hanbo-
Jiee TIPEATOUTUTENHHO OT mpubnmutensHo 1% o npubnmsurensHo 30% aKTHBHOTO WHTPEIUEHTa B KOMOWHA-
AN ¢ papMaIieBTHIECKH MPHUEMIIEMBIM HOCUTEIIEM.

CxeMbI BBEICHUS TO3UPOBOK PETYIUPYIOT IS 00CCIICUCHHS ONTUMAIILHOIO TPeOyeMOoro oTBeTa (Hampu-
Mep, TepaneBTHYECKOTO OTBeTa). Hampumep, MOKHO BBOAMTH OJHOKPATHEIN OOJIFOC, HECKOJBKO pa3ieiCHHBIX
JI03 MOXKHO BBOJUTH B TCUCHHUC OINPEACICHHOIO BPEMCHH WIH J03y MOXXHO MPOMOPIHUOHATBHO CHU3UTH WM
VBEJIMYHUTh, B COOTBETCTBHU C IOTPEOHOCTSIMH TEpareBTUYCCKON curyanuu. OCOOCHHO MPEHUMYIIECTBCHHBIM
SIBIISICTCS COCTABJICHHE MAPECHTEPATBHBIX KOMIIO3UIUI B SIMHUIHON JICKAPCTBEHHOW (popMe JUIs POCTOTHI BBE-
JICHHS U OJTHOPOIHOCTH JO3UPOBKHU. Vcmonp3yeMas B HACTOSIIEM JTIOKYMEHTE SIUHUIHAS JICKApCTBCHHAs (hopMa
OTHOCHUTCS K (PM3MUECKU OTACIBHBIM EIIHHIIAM, ITOIXOMSIINM B KaueCTBE €AMHUYHBIX JO3UPOBOK U IMOJIE-
JKaIUX JICYCHUIO CYOBEKTOB; KaXKAas €IMHHUIA COACPXKUT 3aJaHHOE KOJMYECTBO aKTHBHOTO COCIMHEHHS, pac-
CUMTAHHOE TaK, YTOOBI TPOM3BOANTH TPEOYyEeMbIH TepaneBTUICCKHH d((HEKT, B acCOMAIUU ¢ TpeOyeMbIM dap-
MAaIeBTUYECKUM HOCUTENeM. TeXHUUECKHe XapaKTePUCTHKU OMHMCAHHBIX B HACTOSINEM JOKYMEHTE CIMHUYIHBIX
JIEKApCTBEHHBIX (POPM MPOTUKTOBAHBI M HANIPSMYIO 3aBHUCAT OT (a) YHUKAJIBHBIX XapaKTEPHUCTHK aKTUBHOTO CO-
eMHEHUS W KOHKPETHOTO TepaneBTUYecKoro 3¢ddekTa, KOTOphIii HE0OX0auMo nocThdb, U (b) orpaHUYCHUH,
MOPUCYIIUX OOJIACTH TEXHUKH TOIYYCHHUS COCTABOB TAKOTO aKTUBHOTO COCIWHCHHS JUIS JICUCHUS UYBCTBHUTCIIb-
HOCTH Y HHIVBHYYMOB.

JIis BBeZICHUS aHTUTENA MO3MPOBKH HAXOAATCS B quamazoHe oT mpubmusutensHo 0,0001 mo 100 Mr/kr u
6osiee TunmaHo 0,01-5 Mr/kr mMaccsl Tena xo3suHa. Hampumep, 103MpOBKH MOTYT cOCTaBIATH 0,3 MI/KT Macchl
Tena, 1 MI/KT Macchl Tena, 3 MI/KT MacChl Tella, 5 MI/KT Macchl Tena mwin 10 MI/Kr Macchl Tella WIIA MOTYT HaXo-
IUTHCS B Ipeaenax auana3zoHa 1-10 mr/kr. MinmroctpatuBHas cxeMa JICUeHHS MIPeIyCMaTPHUBACT BBEICHUE OJIH
pa3 B HEZeNT0, OJIMH pa3 Ka)<Ible JBE HEIENH, OANH pa3 KaKJble TPU HEJeNH, OANH pa3 KakJble YeThIpe HEIeH,
OJIMH Pa3 B MECSIII, OJIMH Pa3 Kaxable 3 MecsIa Wi OJUH pa3 Kakasle 3-6 MecsIIIeB.

B HEKOTOPHIX crTocO6ax OTHOBPEMEHHO BBOJSAT ABa MIIM O0JIee MOHOKIOHATBHBIX aHTUTEI C Pa3INIHBIMA
cnenr(UIHOCTAMHU CBS3BIBAHMSA, M B 3TOM CIy4ae JO3MPOBKA KAXKIOTO BBOJUMOTO aHTHTENA MOMAAaeT B yKa-
3aHHBIC TUATAa30HBL. TepareBTHIECKOe aHTUTENO, KaK MIPaBHIIO, BBOIST HECKONBKO pa3. VHTepBalbl MeXIy pa-
30BBIMH JTO3MPOBKAMH MOTYT COCTABIIATH, HAPUMEP, KAKIYIO HEICII0, KAKABIH MeCsIl, KaKIble TPU MecsIa
WIN KaXIbIH ToA. MHTepBaigbl TakkKe MOTYT OBITh HEPET'YJSIPHBIME, YTO IOKA3aHO ITyTeM H3MEPCHHS YPOBHS
AHTHTEI K [IEJICBOMY aHTUTCHY y MAIlMEeHTa. B HEKOTOPHIX CIOCO0ax MO3MPOBKY PETYIUPYIOT JUIS TOCTHXKCHUS
KOHIICHTPAIIUH aHTHUTENA B [Ia3Me, COCTABIstomeH nmpuomm3utensHo 1-1000 MKI/MIT M B HEKOTOPBIX crocobax
npubIM3nTensHO 25-300 MKI/MIIL

AHTHUTEIIO MOXHO BBOJUTH B BUJE COCTaBa C 3aMEJICHHBIM BRICBOOOXICHUEM, U B 3TOM cliydae TpeOyeTcs
MeHee JacToe BBeleHHe. JJ03MpoBKa M 9acTOTa BapbUPYIOT B 3aBUCHMOCTH OT MEPHOJA MONYKU3HH aHTHUTENA Y
nmanueHTa. B o01mmem, aHTHTeNa YeIoBeKa MOKa3bIBAIOT CaMBIM JIIMTENBHBIA MEpUO] TTONYKU3HHU, 38 HUMH ClIe-
IyIOT TYMaHU3HPOBAaHHBIC aHTHUTENA, XMMEPHBIC aHTUTENa ¥ HEe OTHOCAIINECS K YeIOBeKy aHTuTena. /1o3upoBka
¥ 9aCTOTa BBEJICHHUA MOTYT BapbUPOBATh B 3aBHCUMOCTH OT TOTO, SBJISIETCS JIN JICYCHUE MPO(PIITAKTUICCKUM HITH
TEpaneBTHYECKUM. B mpoQrIakTHIeCKNX MPUMEHEHMSIX OTHOCHUTENFHO HH3KYIO JO3HPOBKY BBOIST C OTHOCH-
TEJNEHO HEYACTHBIMH MHTCPBAJIAMH B TCUCHHUE JUTUTECIHHOTO IEPHOaa BpeMeHH. HeKoTopble malueHTsl MpoI0-
JKAFOT TMOJyYaTh JICUCHHUE B TCUCHUE BCEH OCTABIICHCS XU3HHU. B TepameBTHUCCKUX MPUMEHEHUSX WHOT/A Tpe-
OyeTcsl OTHOCUTEIFHO BBICOKAsI JO3UPOBKA C OTHOCHUTEIFHO KOPOTKMMHU MHTEPBATIAMU, [TOKA HE CHU3UTHCS WU
HE MPEKPATHTHCS MPOTPECCUPOBAHUC 3a00JICBAHUS, W TPEANIOYTUTEIHHO, MTOKA MAIIMEHT HE MPOJECMOHCTPUPYET
YaCTUYHOC WM IOJHOC YMCHBIICHHEC HHTCHCHBHOCTH CHMNOTOMOB 3a0oneBaHus. CleOBaTENBHO, MAIUCHTY
HEOo0s13aTeIbHO MOXKHO BBOIHTH MPO(PHIAKTHYCCKYIO CXEMY, XOTSI BO MHOTHX MOKa3aHUSAX UMMYHHOH OHKOIIO-
THH JaJbHeHIee JeueHne He TpeOyeTcs.

®DaxTHUYECKHE YPOBHU JO3UPOBOK AKTHBHBIX WHTPEIMUCHTOB B (hapMaIleBTUICCKUX KOMIIO3HITUIX, OTIHCAH-
HBIX B HACTOSIIEM IOKYMEHTE, MOKHO M3MEHSTH TaK, YTOOBI MOIYINUTh KOJMYECTBO aKTUBHOTO WHTPEINECHTA,
KOoTOpoe sBiseTcs dPQPEKTHBHBIM Ui JTOCTHKECHHSA TPeOyeMOro TeparmeBTHYECKOTO OTBETa I KOHKPETHOTO
MaMeHTa, KOMIIO3UIIMK U CTI0c00a BBEICHUS, He OyAydn TOKCHYHBIM JUIS NanueHTa. BrIOpaHHbIN ypoBEHB 110-
3UPOBKH OYJET 3aBHCETh OT Pa3HOOOpa3HBIX (apMaKOKMHETHUECKUX (DaKTOpOB, BKIOYAs B ce0S aKTUBHOCTH
KOHKPETHBIX MCIIOJIb3YEMBIX KOMITO3HIINH, OIMCAHHBIX B HACTOSIIEM JOKYMEHTE, FJIH UX CIOXKHOTO 3(Upa, co-
JIM WM aMUJIa, TYTh BBEICHUS, BPEMs BBSICHUS, CKOPOCTh BBEIBSICHUS KOHKPETHOTO HCITOJB3YEMOTO aKTHBHOTO
COCIHEHUS, TIPOIOJDKUTEIIBHOCTD JICYCHUS, APYTUC JCKAPCTBCHHBIC CPEACTBA, COCTUHCHUS /MM MaTepPHAIbI,
UCIIOJIb3YEMbIC B KOMOMHAIIUN C KOHKPETHBIMH HCIIOJIE3YEMBIMU KOMITO3UIIMSIMH, BO3PACT, MO, MacCy, COCTOSI-
HHe, 00IIIee COCTOSTHUE 37J0POBhS U MPEANICCTBYIONIYI0 MEIUIIUHCKYIO UCTOPHIO MAIIUCHTA, TTOJICKAIIIETO JIede-
HUIO, U TIOAOOHBIC (DaKTOPBI, XOPOIIIO U3BECTHBIC B MEIUIIMHCKOH 00IACTH TEXHHUKH.

"TepaneBtuuecku 3¢ dekTuBHas no3upoBka" antutena k CD40, onmrcaHHOTO B HACTOSIIEM IOKYMEHTE,
MPEIIOYTUTEIFHO MPUBOIUT K YMEHBIICHHIO TSDKECTH CHMIITOMOB 3a00JICBaHHSA, YBEIMICHUIO YAaCTOTHI U TIPO-
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JIOJDKUTEIFHOCTH MIEPUOJIOB 0€3 CUMIITOMOB 3a00JICBAHUS WM TMPEAOTBPAILCHUIO YXYIICHUS WM WHBATUITHO-
CTH BCIICJICTBUC 3a00yicBaHUA. B KOHTekcTe paka TepameBTHUYCCKH 3((eKTHBHAS 1032 MPEIIOYTUTEIBHO Mpe-
JOTBpAIIAaeT JOIOJHUATENBFHOE YXYAIICHHE (PU3MUECKUX CHMIITOMOB, aCCOIIMUPOBAHHBIX C pakoM. CHMIITOMBI
paka XOpoIIo W3BECTHHI B HACTOAIICH 00JIaCTH TEXHWKH M BKIIOYAIOT B ce0s1, HAIPUMEp, CIEAyIOmIee: HeOObd-
HBIE TIPU3HAKK HEBYCOB, M3MEHEHNE BHEITHETO BHA HEBYCA, BKIIIOYAs B ce0s ClieAyIOIIee: aCHMMETPHs, TPaHH-
a, IBET W/WIH TUaMeTp, 00JacTh HEJABHO MUTMEHTHPOBAHHON KOXXH, aHOMAJBHBIH HEBYC, 3aTEMHEHHAs 00-
JAcTh MOJ HOTTEM, YIDIOTHEHHS B MOJIOYHOH JKele3e, M3MEHEHHsI COCKOB, KHUCTBI MOJIOYHOH eJe3bl, 00Jb B
MOJIOYHOH >Kelle3e, CMepTh, IOTepsl Beca, cIabocTh, Ype3MepHas yCTalOCTh, 3aTPYIHEHHOE IMHUTaHHUE, TOTeps
anImeTuTa, XPOHUYCCKHIA Kallle)b, MPOTPECCUPYIONIasl OJBIIIKa, KPOBOXapKaHUE, KPOBb B MOYE, KPOBb B KaJe,
TOITHOTA, PBOTA, METACTa3bl B MCUCHH, METACTAa3bl B JIETKUX, METACTa3bl B KOCTH, OIIYIICHHUEC MEPEIIOTHCHHUS
JKEIyIKa, METEOPU3M, KHUIKOCTh B OPIOIIHOW MMOJIOCTH, BATMHAILHOE KPOBOTCUCHHUE, 3al0p, B3IyTHE KHBOTA,
nepdopaIyst TOJICTON KHIIKH, OCTPBIA MepUTOHUT (MH(EKIHs, TuXopaaka, 00b), 00JIb, pBOTa C KPOBEIO, TSKE-
Jast MOTIUBOCTb, JIMXOPAIKa, BRICOKOE KPOBSHOE JIABJICHUE, aHEMUS, UAPEs, )KEITyXa, FOJOBOKPYKEHHUE, 03HOO,
MBIIICYHBIC CIIAa3MBbl, METACTA3bl B TOJICTOW KUIIKE, METACTa3bl B JICTKUX, METACTa3bl B MOUCBOM ITy3bIpE, METa-
CTa3bl B IIEYCHU, METACTa3bl B KOCTH, METACTa3bl B IMOYKAX M METACTA3bl B ITOJDKEIYJOUHOHN XKeyese, 3aTpyaHe-
HHUE TJIOTaHUA U T.1. TepameBTHIecKyto 3¢ peKTHBHOCTE MOKHO HAOIIOAATE Cpa3y XKe TMOCHe MePBOTO BBEACHUS
aronuctugeckoro mAb k huCD40 coracHo HacToseMy H300pPETEHUIO HITH €€ MOKHO HaOI0IaTh Yepe3 omnpe-
JISTICHHBIH MTeproJ BpEeMEHHU /WK TIOCJIe BBEICHUS cepuu 103. Takas oTcpodeHHas 3G(EeKTUBHOCTh HAOIIOa-
€TCsI TOIBKO TOCIIEe HECKOIBKIX MECAIEB JICUEHHs, BIUIOTh 10 6, 9 mmm 12 mecsanes. Kpaiitne BakHO HE moIryc-
TUTH TPEXKIEBPEMEHHOTO pelIeHHs, 9T0 aroHucTrudeckoe mAb xk huCD40 cornmacHo HacTOsIIEMY H300pEeTEHUIO
He 00NamaeT TepaneBTHYCCKON 3(PPEKTUBHOCTHIO BBUAY OTCPOUCHHOHN 3(()EKTUBHOCTH, MPOSBIIEMONA HEKOTO-
PHIMUA UIMMYHO-OHKOJIOTHYECKUMHU CPEJICTBAMHU.

TepaneBTryecku 3GGEKTHBHAS 1032 MOXKET MPEAOTBPAINATh WIH 33J¢PKUBAaTh BOSHUKHOBCHUE paka, Ha-
IpUMEp, MOXKET OTPeOOBAThCS, KOTJa MPUCYTCTBYIOT PAHHUC WM MPEIBAPUTCIbHBIC MPU3HAKH 3200JICBaHHUS.
JlabopaTopHbIC aHATIH3bI, UCTIONB3YEMBIC B IUATHOCTUKE paKa, BKIFOYAIOT B CeOs aHAIHM3bI XUMUICCKHX COCTU-
HeHU# (BKITIOYas B ce0s1 m3Mepenue conepkannii pactBopumoro CD40 mmun CD40L) (Hock et al. (2006) Cancer
106:2148; Chung & Lim (2014) J. Trans. Med. 12:102), reMaToi0THIO, CEPOIOTHIO U pagroiaoruto. COOTBETCT-
BEHHO, JIOOOW KIMHUYECKHH WM OMOXUMHYECKHA aHaIn3, KOTOPBI OCYIIECTBISIET MOHUTOPHHT JIIOOOTO W3
BBIIIICH3II0KEHHOTO0, MOKHO HCIIOJIB30BATh LIS ONPEACIICHHS TOTO, SBISIETCS I KOHKPETHOE JICUEHHE Tepares-
THYeCKU d((HEKTHBHON 10301 s JedeHus paka. CrienraaucT B HACTOSAIIEH 00JIaCTH MOYKET ONPEACITUTh TaKUe
KOJIMYECTBA HA OCHOBE TaKUX (PaKTOPOB, KaK pa3Mepsl CyObEKTa, CTENCHb TSXKECTh CUMIITOMOB CyOBEKTa U KOH-
KpPCTHAsT KOMITO3UIIHS I BBIOPaHHBIHN ITyTh BBEICHHUS.

OnucaHHYI B HACTOSIIEM JOKYMEHTE KOMITO3UIIHIO MOYKHO BBOJIUTH OCPEICTBOM OJHOTO WM HECKOIIb-
KUX MyTEeH BBEICHHUS C HMCIIOJNIE30BAHHEM OJTHOTO WIIM HECKOJBKHX U3 Pa3HOOOpPAa3HBIX CIIOCOOOB, U3BECTHHIX B
HacToOsIIeH 007acTH TeXHUKH. Kak MOHATHO CIENUAIUCTY B HACTOSIICH 00JIaCTH TEXHUKH, MTYyTh W/ITH CIOCO0
BBEJICHUS OYIyT BaphHPOBATH B 3aBUCHMOCTH OT TPEOYEMBIX Pe3ylbTaToB. [IpeAnmouTUTEIbHEIC TYTH BBEACHUS
JUTSL OTIMCAaHHBIX B HACTOSIIEM JOKYMCHTC aHTUTEJ BKJIIOYAIOT B CcOs BHYTPHBCHHBIN, BHYTPUMBIIIICYHBIHN, WH-
TpaaepMaNbHBIA, HHTPAIIEPUTOHEATBHBIH, ITOIKOKHBIA, CIMHAIBHBIA HIIN IPYTHE MapeHTepalbHbIC ITyTH BBEe-
HUs1, HalpUMep, ¢ TIOMOIIBIO MHBEKITMK WU WH(pY3un. Vcronp3yeMas B HaCcTOSIIEM JOKyMeHTe (pa3a "mapeH-
TepaJbHOE BBEACHHE" 03HAUACT CIIOCOO BBEIEHUS, OTIMIHBIA OT SHTEPAIHHOTO M MECTHOTO BBEICHHS, KaK IIpa-
BWJIO, C TIOMOIIBIO HHBEKIINN M BKIIOYAeT B ceOs 06e3 OrpaHNYeHUs] BHYTPUBCHHYIO, BHYTPUMBIIICYHYIO, BHYT-
pHapTepHaTbHyI0, WHTPATCKANbHYI0, BHYTPHKAICYIbHYIO, HHTPAOpOHTATIbHYIO, MHTpaKapAHaIbHYI0, HHTpa-
JEPMANBHYI0, UHTPACPUTOHCATBHYIO, TPAHCTPaXeadbHYIO, IMOJKOXKHYIO, BHYTPUKOKHYIO, BHYTPHCYCTaBHYIO,
MOJIKATICYJIbHYI0, Cy0apaXxHOUTAIBHYI0, HHTPACITUHAIBHYIO, SMUAYPATbHYIO H BHYTPUTPYIUHHYIO HHBCKIUIO U
uH(py3HIo.

ATNBTEpHATUBHO ONKMCAaHHOE B HACTOANICM JOKYMCHTE aHTHUTENIO MOYKHO BBOIHTH MOCPEICTBOM HEMAPEH-
TEPaJBHOTO IYTH, TAKOTO KaK MECTHBIH, IMHUICPMAILHBINA WM MYKO3aJIbHEIH MTyTh BBEICHUS, HATPUMED, HHTpa-
Ha3aJILHO, IEPOPAFHO, BATHHAIILHO, PEKTAIBEHO, CYOIIMHTBAaIBHO HIIH MECTHO.

AKTUBHBIC COCIMHEHUS MOYKHO MOJyYUTh BMECTE C HOCHUTEISIMH, KOTOphIe OyIyT 3aIlMIIaTh COCANHCHHS
OT OBICTPOTO BBICBOOOKICHHMSI, TAKKE KaK COCTAaB KOHTPOJIUPYEMOTO BEICBOOOKICHUS, BKIIIOUYas B ce0s1 MMILIaH-
TaTBl, TPAHCAECPMAJbHBIC TUIACTHIPH M MUKPOMHKAIICYJINPOBAHHBIC CHCTEMBI TOCTaBKA. MOXHO HCIIONB30BAThH
O6uopasnaraemple, OMOCOBMECTHMEIEC ITOMUMEPHI, TaKHE KaK STHJICHBHHWIALETAT, TIOMHAHTUAPUABI, TOUTITHKO-
JieBast KUCJIOTa, KOJUIAreH, CJIIOKHBIE TTOIMOPTOA(HPHI M TIOJIUMOJIOYHAS KACIOTa. MHOTHE CIIOCOOBI TOTyYeHHS
TaKWX COCTABOB 3aIlaTEHTOBAHBI WJIM, KaK MPABUIIO, M3BECTHHI CIICIIMAINCTAM B HACTOAIICH 00JIacTH TEXHHKH.
Cwm., manpumep, Sustained and Controlled Release Drug Delivery Systems, J.R. Robinson, ed., Marcel Dekker,
Inc., New York, 1978.

TepaneBTHYCCKIE KOMIO3HIIMUA MOXHO BBOJIUTH MOXXHO BBOJUTH C IMOMOIIBIO METUIIMHCKUAX YCTPOWCTB,
W3BECTHBIX B HACTOSIIEH 00acTu TeXHUKU. Hampumep, COrIacHO MPEeNIOYTHTEIIEHOMY BapHaHTY OCYIIECTBIIC-
HUS OMKCAHHYIO B HACTOSIIEM JOKYMCHTE TEPANEBTHUYCCKYIO KOMITO3UIIMIO MOKHO BBOJUTH C MOMOIIBIO O€3bI-
TOJIBHOTO YCTPOMCTBA A MOJKOKHBIX MHBEKLUMN, TAKOIO KaK yCTPOUCTBa, packpbIThie B maTeHTax CIIIA NeNe
5399163; 5383851; 5312335; 5064413; 4941880; 4790824 wim 4596556. [IpumMepsl XOpOIIO U3BECTHBIX HM-
TUTAHTATOB W MOAYJIeH uisi mpuMeHeHus: ¢ antutenamu k huCD40, onrcaHHBIMH B HACTOSIIEM JTOKYMEHTE,
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BKITIOYAIOT B ce0s cienyromiee: mateHT CIIIA No 4487603, B KOTOPOM PacKphIT UMILIAHTHPYEMBIH MUKPOUH)Y-
3WOHHBIN HACOC JUIA TIOAAa4Yd JICKAPCTBCHHOTO CPEACTBA C KOHTPOIHMPYeMOW ckopocThio; mareHT CIIIA
Ne US 4486194, B KOTOPOM PACKPBITO TEPANEBTUIECKOE YCTPOHUCTBO ISl BBEACHHS JIEKAPCTBEHHOTO CPEICTBA
gepe3 koxy; mateHtT CIIIA Ne 4447233, marent CIIA Ne US 4447233, B KOTOPOM pacKpbIT HHOY3HUOHHBIN Ha-
COC /IS JICKApCTBCHHOTO CPEICTBA JJIS JOCTABKHU JICKAPCTBEHHBIX CPEICTB B TOYHOH CKOPOCTHIO WH(Y3HUHU; Ta-
TeHT CIITA Ne US 4447224, B KOTOPOM pacKpbITa UMIIAaHTHpyeMast HHPY3MOHHAS CUCTEMA C PETYISITOPOM pac-
X0Jla JUIS HEeTIPEPBIBHOM JOCTaBKH JiekapcTBeHHOTO cpeacta; mateHt CIIIA Ne US 4439196, B koTopoM pac-
KpBITAa OCMOTHYECKasi CHCTEMa JTOCTAaBKU JICKAPCTBEHHBIX CPEICTB, XapaKTEPU3YIOIIAsCs MHOTOKaMEPHBIMHU OT-
cexamy; u nateHT CIIA Ne US 4475196, B KOTOPOM pacKkpbITa OCMOTHYECKAsi CUCTEMA JOCTABKH JEKapCTBEH-
HBIX CPEICTB. YKa3aHHBIC TATCHTHI BKIFOYCHBI B HACTOSIIMHA JOKYMEHT MOCPEICTBOM CCHUTKA. MHOTHE IpyrHe
TaKWe UMIUTAHTATHI, CHCTEMBI JOCTABKU W MOJYJIH U3BECTHBI CIICIIHANIUCTAM B HACTOSIICH 00JaCTH TEXHUKH.

CornacHo OIpeJeICHHBIM BapyUaHTaM OCYIIECTBIICHHS OMUCAHHBIC B HACTOSIIEM JOKYMCHTE aHTHTENA K
huCD40 M0xHO cocTaBUTH JJs1 00ECIIEUCHHUs MPABIWIBHOTO pacipeaecHus in vivo. Hanpumep, remarosHieda-
nmyeckuit 6apbep (BBB) He mpomyckaeT MHOTHE BBICOKOTHIPOQIIBHBIC coeanHeHus. i1 obeceueHus mpo-
HUKHOBEHUS OMMCAHHBIX B HACTOSIIEM JOKYMEHTE TEepareBTHUSCKUX coeqnHeHui yepe3 BBB (npu HeoOxomm-
MOCTH) UX MOXXHO COCTaBUTbh, HATIPHIMEp, B JTUIOCOMaX. B OTHOIIEHNH CTIOCOOOB MPOM3BOACTBA JIUTIOCOM, CM.,
Hanpumep, mateHTel CIITA NeNe 4522811; 5374548 u 5399331. JIumocoMbl MOTYT COJAEpKaTh OJUH WU He-
CKOJIBKO (pparMeHTOB, KOTOPBIE CENIEKTHBHO TPAHCIIOPTHPYIOTCS B KOHKPETHBIE KIIETKH WJIM OPTaHBI, U, TAKUM
00pa3oM, YCHIIMBAIOT HAIlEJICHHYIO OCTABKY JICKAPCTBEHHBIX cpeacTB (cM., Hampumep, V.V. Ranade (1989) J.
Clin. Pharmacol. 29:685). MmmtocTpaTUBHBIC HALIETUBAIONTHE (parMeHTHI BKIIOYAIOT B ce0s (oaT mim OMOTHH
(cm., Hanpumep, mateHT CIIA Ne 5416016 mHa ums Low c coabr.); manHo3uabl (Umezawa et al., (1988)
Biochem. Biophys. Res. Commun. 153:1038); antutena (P.G. Bloeman et al. (1995) FEBS Lett. 357:140; M.
Owais et al. (1995) Antimicrob. Agents Chemother. 39:180); perenTop MoBepXHOCTHO-aKTUBHOTO Oeika A
(Briscoe et al. (1995) Am. J. Physiol. 1233:134); pl20 (Schreier et al. (1994) J. Biol. Chem. 269:9090); cMm. Tak-
ke K. Keinanen; M.L. Laukkanen (1994) FEBS Lett. 346:123; J.J. Killion; L.J. Fidler (1994; Immunomethods
4:273.

X. IIpuMeHeHHUsT U COCOOBI

OmnmcaHHBIEC B HACTOSIIEM TOKYMEHTE aHTHTENA, KOMITO3UIIMH aHTHTEN U CIIOCOOBI XapaKTEPU3yIOTCS MHO-
TOYMCIICHHBIMH in Vitro M in vivo IPUMEHUMOCTSIMH, BKJIIO4as B ce0s1, HApUMep, yCUICHHEe MMMYHHOTO OTBETa
myteM aroHuszMa nepenaun curaanoB CD40. CorimacHO MpeAnoYTHTEILHOMY BapHUaHTy OCYIISCTBIICHUS OIIH-
CaHHBIC B HACTOAIIEM TOKYMEHTE aHTHTENA IIPEACTABIIIOT COO0H UeIoBeUYeCKre MM T'yMaHU3HPOBAaHHBIC aHTH-
Tena. Hanmpumep, onvcanHble B HacTosmeM JokyMeHTe aHTuTena K huCD4(0 MOXHO BBOJHUTEH B KICTKH B KYJIb-
Type, in Vitro Wim ex vivo, Wim cyObeKTaM-JII0sIM, HallpuMep, in vivo, Iy YCUJICHUS] IMMYHHUTETa PU pa3ind-
HBIX 3a00neBaHusX. COOTBETCTBEHHO, B HACTOSAIIEM JTOKYMEHTE IMPEIYyCMOTPEHBI CIIOCOOBI MOIU(DHUKAIINN M-
MYHHOTO OTBETa y CyOBEKTa, MPEAYCMATPHUBAIOIINE BBEIACHUE CYOBEKTY OMUCAHHOTO B HACTOSIIEM JOKYMCHTE
AHTHTENIA WIH €r0 aHTHICHCBS3BIBAIONIECTO (hparMeHTa Tak, YTOOBI IMMYHHBIA OTBET y CYOBEKTa YCHIIMBAJICS,
CTHMYJIIPOBAJICS WU TTOJIOKUTEIBFHO PEryITHPOBAJICS.

[IpennouruTensHble CYyOBEKTH BKIIOYAIOT B ce€0sl MAIIMEHTOB-ITIONCH, KOTOPhIE HYXIAIOTCS B YCHICHHH
UMMYHHOTO 0TBeTa. CIIOCOOBI SIBISIOTCS OCOOSHHO MOAXOMAIIMMU UIS JICUCHHS MAaIlHeHTOB-TI0ACH, XapaKTepH-
3YIOMIMXCSl HAIMYHMEM HapyIICHUs, KOTOpOe MOXKHO JICUUTh ITyTeM YCHJIICHHS MMMYHHOTO OTBeTa (Hampmmep,
OTIOCpeOBAaHHOTO T-KIIeTKaMu IMMYHHOTO OTBeTa). COrtacHO KOHKPETHOMY BapHaHTY OCYIIECTBICHHUS CIOCO-
OBI ABJISAIOTCS OCOOCHHO MOAXOMSIIAMU JIJIS JICUSHHS paka in vivo. Jst TocTHKeHUs aHTUTeHCTIeTH()HIECKOTO
YCHJICHHST IMMYHHTETA OIUCAHHBIC B HACTOSIIEM AOKyMmeHTe aHTHTena K huCD40 MOXXHO BBOIUTH BMECTE C
MPEJICTABJISFOIIAM UHTEPEC aHTUTCHOM, WIIM AHTHI'CH MOXKET YK€ MPUCYTCTBOBATH B OpPraHU3Me CYOBEKTa, MOJ-
JICKAIIETO JICYCHUIO (HApUMEp, HECYIIETO OMyXOlb Wi BUpyC cyObekTa). Ecnmm anturena x CD40 BBOmsT
BMECTE C IPYTHM CPEACTBOM, UX MOXHO BBOJUTH OTJCIHFHO WIIA OJJHOBPEMEHHO.

Takxe mpexycMOTPEHBI CIOCOOBI 0OHApykeHUs mpucyTcTBus antureHa CD40 yenmoBeka B oOpasie win
u3MepeHus koimdyectBa antureHa CD40 denoBeka, mpenycMaTpUBAIONIME NPUBEACHHE B KOHTAKT 0oOpasla u
KOHTPOJIBHOTO 00pa3iia ¢ MOHOKJIOHAJIFHBIM aHTHUTEJIOM YEJIOBEKa M €r0 aHTHI'CHCBA3BIBAIOMINM (parMEeHTOM,
KOTOpBIE crieruprudecku cBs3bBatoTcst ¢ CD40 genmoBeka, mpH yCIIOBUAX, KOTOPhIE 00€CTIEYNBAIOT BO3MOYKHOCTh
o0pa3oBaHUs KOMITIEKCa MEXAY aHTUTEIOM Wi ero gparmenrom u CD40 genoBeka. OOpa3oBaHre KOMITIEKCA
3aTeM OOHApYKMBAIOT, IPUUEM pa3sHOe 00pa30BaHHE KOMIUIEKCA B CPAaBHEHHH MEXIY 0Opas3loM W KOHTPOJIb-
HBIM 00pa3loM yka3bIBaeT Ha mpucyrcTBue aHTureHa CD40 denoBeka B oOpasie. bonee Toro, onvcaHHbie B
HacTosAmeM nokymeHte aHTutena Kk CD40 MoxHO MCTHoOib30BaTh il ouncTkun CD40 demoBeka mocpenacTBOM
UMMYHOA()(PUHHOM OYHCTKH.

YuuTBIBast CIOCOOHOCTH ONMMCAHHBIX B HACTOSIIEM JOKyMeHTe aHTHTen K huCD40 ycnnuBate KOCTUMYJIs-
0 T-KJIETOYHBIX OTBETOB, HANpUMEp aHTHUTCHcHermduaecknx T-KIETOYHBIX OTBETOB, B HACTOSIIEM JOKY-
MEHTE MPEyCMOTPEHHI in Vitro u in vivo cocoObl MPUMEHCHHS OMUCAHHBIX B HACTOSIIEM JOKYMEHTEC aHTUTEI,
YTOOBI CTUMYJHMPOBATh, YCHIUBATH WK TOJOXKHTCIBHO PETyIHpOBaTh aHTUTeHcHenupuieckne T-KIeTodHbIC
OTBETHI, HATPHMEP MIPOTHBOOITYXOJIEBbIC T-KICTOYHBIC OTBETHI.

Otsetsl CD4" 11 CD8" T-KJIETOK MOXKHO YCHIIMBATh C HCNOIb30BaHHeM anTHTeNl K CD40. T-KIeTKH MOTyT
npenctaBiaTh coboi Teff-kmetkn, Hampumep CD4+ Teff-knerkn, CD8+ Teff-kmerkn, xemmepusie (Th) T-
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KJeTKU U nuroTokcuueckue (Tc) T-kneTku.

JIOTIOTHUTEIBHO TPEAYCMOTPEHBI CIIOCOOBI YCHIICHHUSI HIMMYHHOTO OTBETa (HANpUMEp, aHTUTCHCHeupu-
yeckoro T-KIIeTo4Horo oTBeTa) y CyObeKTa, IpeaycMaTpHUBAIOIINe BBEJICHNE ONMMCAHHOTO B HACTOSIIEM IOKY-
MenTe anturena kK huCD40 cyObekTy Tak, 9TOOBI YCHIIMBATh UIMMYHHBIN OTBET (HAaIlpUMep, aHTHTEHCTICI(UYe-
cknii T-KJIeTOUHBI OTBET) y CcyObekTa. COrjlacHO MPENMOYTHUTEIIEHOMY BapHaHTY OCYIIECTBICHHUS CYOBEKT
MPEICTaBISIET CO00H CyOBEKTa C OMYyXONbI0, I UMMYHHBIH OTBET MPOTHUB OITyXOJH ycuiauBaeTcs. OmyXoiab Mo-
JKET MPEJCTABIATh COO0M COMMAHYIO OMTyXOJb WIIH OIYXOJb KHUIKAX TKaHEH, HallpuMep TeMaTOJIOTHYECKON PakK.
CoriacHO ompeneNeHHBIM BapuaHTaM OCYIIECTBIICHHUS OITyXOJb NPEACTABISIET CO00H MMMYHOTEHHYIO OITYXOJIb.
CoriacHO ompeeNICHHBIM BapHaHTaM OCYIICCTBICHUS OIyXOJIb SBISICTCS HCUMMYHOTeHHOW. COTacHO ompee-
JICHHBIM BapHaHTaM OCYIIECTBICHUS OMyXoib sBisiercs PD-L1-monoxwutenpHoii. CoriacHO omnpeaeIcHHBIM
BapuaHTaM OCYIIECTBJIEHUs omyxoub siBisieTcs PD-L1-orpunarensHoif. CyOBeKT Takke MOKET MPeCTaBIIsTh
co001i CyObeKTa-BHPYCOHOCHUTEINSI, U IMMYHHBIH OTBET MPOTUB BHPYCa YCUIUBACTCS.

JIOTIOTHUTEIBHO MPETyCMOTPEHBI CITOCOOBI MHTMOMPOBAHUS POCTa OMYXOJEBEIX KJIETOK Y CYOBEKTa, mpe-
JlyCMaTPUBAIOIIKE BBEJACHUC CYOBCKTY OIMCAHHOTO B HACTOSIIEM JOKyMeHTe aHTHTena K huCD40 Tak, 4ToObI
MHTUOMPOBATH POCT OIYXONU y cyOBekTa. Tarke MpeayCMOTPEHBI CIIOCOOBI JICYEHUS] XPOHNUECKOW BUPYCHOMN
MHQEKINH Y cyOBeKTa, IPEAyCMaTPUBAIONINE BBEACHHE CYOBEKTY OMMMCAHHOTO B HACTOSIIEM HOKYMEHTE aHTH-
tena kK huCD40 Tak, 9TOOBI JICYUTh XPOHUIECKYIO BUPYCHYIO HHPEKITHIO Y CyOBeKTa.

CoryilacHO OTpEeICHHBIM BapuaHTaM ocymiecTBieHns aHtuteno k huCD40 BBomar cyOBeKTy B BHIE
cMexHOH Tepanuu. JledeHre cyOBEKTOB ¢ pakoM C momoIisio antuteiaa kK huCD40 MoxkeT MpUBOAUTE K JTOJITO-
BPEMEHHOMY INPOJOHTHPOBAHHOMY OTBETY IO CPAaBHEHHIO C COBPEMEHHBIM CTaHIAPTOM JICUCHHS; UINTECIBHON
BBDKHBACMOCTH, COCTABIISIONICH M0 MeHbIei mepe 1, 2, 3, 4, 5, 10 unu Oorblre neT, BEDKUBAEMOCTH 03 peru-
JIMBOB, COCTABJISIONICH 10 MeHbIel Mepe 1, 2, 3, 4, 5 win 10 win 6oxbmie net. CormacHo onpeaeicHHBIM Bapu-
aHTaM OCYIICCTBICHHUS JICUCHHUE CYOBEKTa ¢ pakoM ¢ moMotibio anTutena k huCD40 mpenoTepamiaer pernunus
paxa WM 33/IepXKUBacT MOsBJICHUE PElUANBa paka, Harpumep, Ha 1, 2, 3, 4, 5 wiuu 10 wnu Gosnbine ner. AHTH-
CD40 nedeHne MOKHO HCIIOIB30BaTh B KAUE€CTBE MEPBON MM BTOPOU JIMHUU JICYEHUSI.

YkazaHHBIE U IPYTHE CIIOCOOBI, OTIMCAaHHBIC B HACTOSIIEM TOKYMEHTE, PaCKPHITHI OoJiee MOAPOOHO HIKE.

Paxk.

B mHacrosmem DOKyMEHTE MPEeXyCMOTPEHBI CIOCOOBI JICYEHUSI CyOBEKTa C pPaKkoM, IpeayCcMaTPHBAIOIIUE
BBeJIeHHE CYOBEKTY OTMMCAHHOTO B HACTOAIIEM NMokyMeHTe aHTuTena kK huCD40 tak, 9TOOBI OCYIIECTBIATH Jie-
YyeHne CyObeKTa, HalpuMep TakK, 9YTOOBl WHTHOMPOBATH WIIM CHIDKATH POCT 3IOKAYECTBEHHBIX OITyXOJEH W/MiH
9TOOBI OImyXoH perpeccupoBaiid. Aututeno k huCD40 MOXHO HWCIONB30BaTh OTIACIBHO JJISI HHTHOUPOBAHHUS
pocTa 3II0KaYECTBEHHBIX OMmyXoJici. AnpTepHaTuBHO aHTUTENO K huCD40 MOXHO HMCIOJIB30BATh B COYCTAHHH C
JPYTAM CPEICTBOM, HAIPUMED APYTHMH HMMYHOTCHHBIMHU CPEICTBAMH, CTAHAAPTHBIMH TPOTHBOOMYXOJICBEIMHU
BUIaMU JICYCHUS WU JPYTUMU aHTUTEIAMH, KaK OMUCAHO HUKE.

COOTBETCTBEHHO, B HACTOSIIEM JOKYMECHTE MPEIyCMOTPEHBI CHOCOOBI JICUCHUS paka, HalpuMep, MyTeM
WHTUOMPOBaHUS POCTa OIMYXOJICBBIX KIETOK, Y CYOBEKTa, MPEIyCMAaTPUBAIOIINE BBEICHHE CYOBCKTY TEPATICBTH-
yecku 3()(HEKTUBHOTO KOIMIESCTBA OMMCAHHOTO B HACTOSIIEM JTOKyMeHTe aHTHTena K huCD40 i ero aHTUreH-
CBSI3BIBAOIIETO (hparMeHTa. AHTHUTEIIO MOXET IMPEACTaBIATh cO00W rymMaHm3upoBaHHoe aHTHTeNno kK huCD40,
genoBedeckoe xuMepHoe antuTenno kK huCD40 wim ryMaHu3upOBaHHOE HE OTHOCAIIEECS K YEIOBEKY aHTUTEIO K
huCD40, nanpumep, deIoBeYeCKoe, XUMEPHOE WIIM TyMaHu3upoBaHHoe aHTuTeno k huCD40, koTopoe KOHKY-
pHUpYeT 3a CBS3BIBAHME WJIHM CBS3BIBACTCS C TEM JKE€ SIHTOIOM, YTO M II0 MEHBIIEH Mepe OJHO M3 aHTHUTEN K
huCD40, KOHKpEeTHO OMMUCAHHBIX B HACTOSIIEM JOKYMEHTE.

PakoBsie 3a005eBaHMs, Yeil pOCT MOKHO WHTHOMPOBATH C MCIOJIB30BAHUEM AHTHTEN COTJIACHO HACTOSIIIE-
My HM300pCTCHHUIO, BKJIIOYAIOT B ceOs pakoBEIC 3a00JicBaHMs, KaK MPABHUIIO, OTBEUYAIOIINE HA HMMYHOTEPAIIHIO.
HeorpanuunBaroriue mpuMephl 3JI0KAYeCTBCHHBIX OITyXOJICH JUTsl ICUCHUSI BKITFOUAIOT B ceOs CIIEAyIONIee: TI0C-
KOKJICTOYHAsI KapIIUHOMA, MEIKOKICTOUYHBIA PaK JIETKOTO, HEMEIKOKICTOYHBIA PaK JISTKOTO, TUIOKOKJICTOYHBIN
HeMenKokeTouHbli pak jerkoro (NSCLC), ne-NSCLC, rianoma, pak ’Kery10YHO-KHIIEYHOTO TPaKTa, paK Mmoy-
KU (HaIpuMep, CBETIOKICTOYHAS KapIUHOMA), PaK SMYHHUKA, PAK MEYCHHU, PaK TOJICTON ¥ MPSIMOM KHIIKH, paK
JSHIAOMETPUSI, pak MOYKH (HampuMmep, modeunoknerodnas kaprauaoma (RCC)), pak mpencraTenbHOHN xene3bl (Ha-
npuMep, TOpMOHOpedpakTepHas alcHOKapIIMHOMA MPEACTATEIbHON JKeJIe3bl), paK IIUTOBHUIHOM >Kee3bl, Hel-
pobnacToma, pak IMOKETYJ0YHON Kene3sl, TInobaacToMa (MyabTH(GOpMHAs TIrno0IacToMa), pak MeHKH MaT-
KM, PaK KeIyJKa, pak MOYEBOTO ITy3bIps, TeIaToMa, PaK MOJIOYHOI yKeJe3bl, KapIIMHOMA TOJICTON KHIIIKH U paK
(mmu KapIWHOMA) TOJIOBBI M IIEH, PaK >KeIyAKa, TePMUHOTCHHAs OIyXOJb, JETCKas CapKoOMa, CHHOHAa3aJbHAs
OITyXOJIb M3 KJIETOK-HATYPaJbHBIX KWUICPOB, MEIaHOMa (HAallpUMep, MeTacTaTH4ecKas 3JI0KadeCTBEHHAsI Mea-
HOMa, Takas KaK KOXXHas WM WHTPAOKYIIIPHAs 3JI0KAYECTBCHHAS MEJIAHOMA), paK KOCTH, paK KOXKH, PaK MaTKH,
pak aHaIBLHOW 00JACTH, paK SHYKa, KapIuHOMa (HaIOMUEBBIX TPYO, KApIIMHOMA SHIOMETPHS, KapIUHOMA TIeH-
KW MAaTKH, KapI[MHOMa BJIaraliiina, KapIlimHOMa BYJbBBI, paK MUIICBO/A, PAK TOHKOH KHIIKH, PaK dHIOKPUHHON
CUCTEMBI, paK MapaliuTOBUIHON JKeJIe3bl, paK HAAMOYCUYHUKA, CAPKOMA MSATKOH TKaHHU, paK MOYCHCITYCKATEIIb-
HOTO KaHaja, paK IOJIOBOTO YJICHA, COJMUIHBIC OMYXOIH JCTCKOTO BO3PACTa, paK MOYCTOYHHKA, KApIITHOMA TO-
YeYyHOH JIOXaHKH, HOBoOOpa3oBaHue HeHTpasibHOIM HepBHOI cuctemsl (LIHC), nepeuunas mumdoma ITHC, omy-
XOJIEBBII aHTHOTEHE3, OITyXOJb MO3BOHOYHHUKA, TIIOMA CTBOJIA TOJIOBHOTO MO3Ta, aJieHoMa THrodu3a, capkomMa
Karmomn, snimaepMonaHas pak, INIOCKOKIIETOUHAs pak, T-KieTtodHas JnM¢poMa, BbI3BaHHBIE (aKTOPaMU OKpY-
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JKAFOIIEH Cpe/Ibl 3II0KAaYEeCTBCHHBIC OMYXOJIH, BKIIFOUasi B ceOsl pakOBbIC 3a00JICBaHMs, BEI3BAHHBIC acOECTOM, paK
BUPYCHOTO MPOUCXOKACHUS (HApUMep, CBsI3aHHAS C BUPYCOM mammuuioMbl yenoBeka (HPV) onmyxoins) u rema-
TOJIOTHYECKUH paK, MPOMCXOAIINE U3 JTI000H U3 IBYX OCHOBHBIX JTMHHUN TH(PEepeHINPOBKH KIETOK KPOBH, T.C.
MHUEOUTHOHN KJICTOYHOW JTMHUH (KOTOPAas MPOU3BOAUT I'PAHYJIOUTEI, SPUTPOILIUTEI, TPOMOOLINTEI, Makpodaru u
TYYHBIE KJIETKW) WK JIUM(DOUTHON KIETOUHOH MHHUA (KOTOpas Mpou3BoauT B-, T-, NK-kneTkn u mia3zmarnde-
CKHE KJIETKH), TAKHE KaK BCE THUIHI JIEHKO30B, IUM(POM U MUEIIOM, Hal[pUMEP OCTPhIe, XPOHUIECKHE, TUM(OIIH-
TapHbIE W/WIA MUETIOTeHHBIE JIEHKO3BI, TAKUE KaK OCTphIi eliko3 (ALL), ocTpslii MuenoreHnsIi Jietikos (AML),
XpOHUYECKHH mumdonutapHbii jeiiko3 (CLL) u xpoHudeckuii MuenoreHHbIN seiiko3 (CML), Henuddepermm-
poBanubeli AML (MO0), Muenobnactabiii seriko3 (M1), muenobnacTHeIi neitko3 (M2; ¢ co3peBaHHEM KICTOK),
MPOMHUEIIOIUTAPHEIH Jieiiko3 (M3 wiu Bapuant M3 [M3V]), MuenoMoHOUUTapHEIH Jeliko3 (M4 win BapuaHt
M4 ¢ s03unOdpuIHCH [M4E]), MoHOIMTApHBIX Nieiiko3 (MS5), sputponeiiko3 (M6), MmerakaproOIacTHBIN JICHKO3
(M7), u30oimMpoBaHHasl TPAHYJIOIMTAPHAS CapKOMa W XJIOPOMA; TUM(OMBI, TaKUEe KaK XOJKKUHCKas JuMpomMa
(HL), mexomxkunckas mumdpoma (NHL), B-knerounsie mumdomsl, T-kneTounsie muMpoMsl, TUMOOIIIazMonu-
ToHMIHAs TUMQOoMa, MOHOIIUTOUIHAS B-kieTounas mumdoma, mumdoma TuMEGOUTHON TKAHU CIU3UCTHIX 000JI0-
gyek (MALT), anammactudeckas (manpumep, Ki 1+) kpymHokierounas numdoma, T-kimeTouHas mumdo-
Ma/JIeK03 y B3POCIBIX, MAHTUHHOKJIETOUHAs TUMQOMa, aHTHOMMMYHOOacTHass T-kierodyHas numdoma, aH-
THOIeHTpHYecKas uMpoma, T-KineTouHas JuMpoMa KHUIIEUYHHKA, TIEpBUYHAS MEAHAacCTHHAJIbHAs B-xieTounas
mumboma, T-nmumdobmacTHas muMpomMa U3 KIETOK-TIPEIIIeCTBeHHUKOB, T-muM@oobmacTHas JuMdoma/Ieikos3
(T-Lbly/T-ALL), nepudepudeckas T-kneTouHas aumdoma, mumdodraacTHas uMdoma, MOCTTpaHCTUIAHTAITHOH-
Hoe JuMmbonpodepaTUBHOES HapyIIEHUE, UCTUHHAS THCTHOIMTApHAs JUMQOMa, TIepBUYHAS JTUMQpOMa IICH-
TpalbHON HEPBHOW CHCTEMBI, IEPBUYHAsS BBINIOTHAS TUMQoMa, tuMmdodiaacTHas mumdoma (LBL), remonostnye-
CKHE OMYXOJH JTUM(OUTHOTO POUCXOKICHUSI, OCTPHI TUM(OOIACTHBIN JICHKO03, TUPPYy3HAS KPYTHOKICTOUHAS
B-knerounas mumdoma, tumdoma bepkurra, Gpomukynspraas aumdoma, audQy3Has THCTHOLUTAPHAS TUMQO-
ma (DHL), wummyHoOmacTHas KpynHOKJIeTOYHass JuMdoma, B-nmmmdobnactHas nuMpoMa H3  KIIETOK-
NpeAIecTBeHHUKOB, KoxkHas T-knerounas nuMmdoma (CTLC) (Taxke HazpiBaeMmas (DyHTOMIHBI MUKO3 WM
cuaapom Ceszapn) u numdoruiazmorutongHas aumpoma (LPL) ¢ makpormobynmaemueii BansaeHctpéma; Mue-
JIOMBI, Takhe Kak muenoma IgG, Muernoma JeTrKuX ILemnel, HEeCEeKpeTOpHas MHEIOMa, BSUIOTEKYIIas MHeIoMa
(Tarxke Ha3zpIBaeMasi HEBBIPA)XEHHOW MHEIOMOMW), COJMTapHAas IIa3MOIUTOMAa W MHOKECTBEHHBIE MHEIOMBI,
XpoHUYeCKHi muMdonuTapHbiid seiiko3 (CLL), BomocatokaeTodHass TuM¢poMa; TEMOITOITHYECKUE OITyXOJIH MH-
€JIOMTHOTO MPOUCXOKACHNUS, OITyXOJIH ME3CHXMMAIBHOTO IPOUCXOKICHHS, BKIOUas B ce0s ¢pudpocapkomy U
pabaoMuocapKoMy; CEMHHOMA, TEPaTOKapLUHHOMA, OIYXOJIH EHTPAIbHOW U mepudepuuecKkor HEPBHON CHCTe-
MBI, BKJIt0Yas B ce0sl aCTPOIIUTOMY, IIBAHHOMY; OITyXOJH ME3CHXUMAJIFHOTO MPOUCXOXKICHUS, BKIIIOYas B ceOs
¢ubpocapkomy, pabIoMHOCAPKOMY M OCTEOCapKOMY; M JIPyrHe OIyXOJH, BKJIIOYas B ce0sl ciemylolee: Mea-
HOMa, TIUTMCHTHAs KCepoJepMa, KepaToaKaHTOMa, CEMHHOMA, ()OJUTMKYISPHBIA paK MIMTOBHIHON KeIe3bl U
TEpaTOKAPIIMHOMA, TEMOTOATHYCCKUE OMYXOIH JTUM(POUTHOTO MPOUCXOXKICHHS, HanpuMep T-kireToynsie u B-
KJICTOYHBIC OIyXOJIM, BKJIIOYas B ceOs 0Oe3 orpaHmdcHUs T-KICTOYHBIC HApYIICHUS, Takue Kak T-
nponuMonurapusii seiiko3 (T-PLL), Bkitodast B ce0sl IeHK0O3 MEIKOKIETOYHOTO U 1IepeOpHUpOPMHOTo KJICTOU-
HOTO THTIA; JISHKO3 U3 00NbIIHX rpanyssipHbIX JuMdoruTo (LGL) npennoututensHo T-kiaeTodHoro Tumna; a/d
T-NHL mumdpoma nedeHn u cene3eHkr; JuMpomMa n3 neprudepruaeckux/mocTTUMyCHBIX T-kireTok (tureomopd-
HBI 1 IMMYHOOJIACTHBIN TTOJTHIIBI); aHTHOIIEHTpHYecKas (HazanbHas) T-kieTouHas TuM¢oma; pak TOJOBBI HIIH
IIeH, paK TOYKH, paK MpSIMON KHIIKH, PaK IINTOBUIHON JKEJEe3bl; OCTpas MHEIOUAHAS JIMM(pOMa, a TaKKe JIo-
Oble KOMOMHAIMY YKa3aHHBIX 3a00JieBaHni pakoM. OMHMCaHHbIE B HACTOAIIEM JOKYMEHTE CIIOCOOBI TaKKe MOXK-
HO HCIOJIB30BATh JUIS JICUCHHUS] METACTATUYECKOTO paka, pedpakTepHBIX 3JI0KAYECTBCHHBIX OIyXOJIeH (Harmpwu-
Mep, 3J0KaYeCTBECHHBIX OITyXOJeH, pedpakTepHBIX K MPeAbIAyIIeH UMMYHOTEPAIUH, HAIPUMEP, C MOMOIIBIO
6nokupyromero anturena K CTLA-4 wnn PD-1) u penunuBupyomero paka.

AnTuteno k huCD40 M0XHO BBOJWUTH B BUIC MOHOTCPAIIMH U B BHJC CAWNHCTBCHHOW UMMYHOCTHMYIIU-
PYIOLIEH Tepamnuy, Wik €r0 MOKHO KOMOMHHAPOBATh C AIMMYHOTCHHBIM CPEICTBOM B CTPATETHU MPOTUBOOITYXO-
JICBBIX BAKI[MH, TAKAM KaK 3JJOKaYCCTBECHHBIC KIJICTKH, OUYUIICHHBIC OIYXOJICBBIC aHTUTCHBI (BKIIOYAst B ceOs pe-
KOMOWHAHTHBIE OCNKH, MENTUIB U YTIEBOJHBIC MOJIEKYIIBI), KICTKA W KIICTKH, TPaHCHUIIMPOBAHHBIE T€HAMH,
KOIMPYIOIMIMME UMMYHHOCTUMYIUpytomye uTokuHbl (He et al. (2004) J. Immunol. 173:4919-28). Heorpanu-
YHBAOIIHE IPIMEPHI IPOTHBOOITYXOJIEBBIX BaKIIMH, KOTOPBIE MOKHO MCIIOJIB30BATh, BKIIOYAIOT B CE0SI MM THIBI
AHTUTECHOB MEJIAHOMBI, Takue Kak mentunsl gpl00, anturenst MAGE, Trp-2, MART1 w/unm tipo3wHasa, uiu
OTIYXOJIEBBIC KIIETKH, TpaHCHUIIMPOBAHHBIC, YTOOBI dKcrpeccupoBaTh MUTOKHH GM-CSF. Boutn pa3zpaboTanb
MHOTHE dKCIIEPUMEHTaIbHbIe CTPATeTHH BaKIIMHAIIMK IPOTUB omyxoJeit (cMm. Rosenberg, S., 2000, Development
of Cancer Vaccines, ASCO Educational Book Spring: 60-62; Logothetis, C, 2000, ASCO Educational Book
Spring: 300-302; Khayat, D. 2000, ASCO Educational Book Spring: 414-428; Foon, K. 2000, ASCO Educa-
tional Book Spring: 730-738; cm. takxke Restifo, N. and Sznol, M., Cancer Vaccines, Ch. 61, pp. 3023-3043 B
DeVita et al. (eds.), 1997, Cancer: Principles and Practice of Oncology, Fifth Edition). B ogHo# 13 yka3zaHHBIX
CTpaTeTHil BaKI[MHY MOJIYYAlOT C UCMOIh30BAHUEM ayTOJOTHYHBIX U aJUIOTCHHBIX KJIETOK OMyXOoJu. Bruio mo-
Ka3aHO, YTO ITH KJICTOYHBIC BAKIMHBI HaubOoyee 3pPEeKTUBHBI, KOTJa OMyXOJCBhIC KICTKH TPAHCIYIIHPOBAHBI,
gTo0BI dKCcTIpeccupoBath GM-CSF. GM-CSF, kak ObUT0 MOKa3aHo, MPEACTaBisIeT co00 MOIIHBIN aKTHBATOP
MIPEe3CHTAIIMH AHTUTEeHA JIJIS BaKMHANWK omyxoiu. Dranoff et al. (1993) Proc. Natl. Acad. Sci. (USA) 90: 3539-
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W3ydenue dKCIpeccur TeHOB U KPYIMHOMACIITAOHBIX MPO(UICH IKCIPECCHU TCHOB B Pa3IHYHBIX OIMYyXO-
JISTX TIPUBENIO K OTPENCIICHUI0 TaK Ha3bIBAEMBIX OMyXoJecnenuduuecknx aHTureHoB. Rosenberg, S.A. (1999)
Immunity 10: 281-7. Bo MHOTHX ciTydasix 3TH omyxoJjecnenuduaeckne aHTUTSHbI MPEACTABIAIOT co00i aHTH-
reHbl A HepeHIUPOBKH, SKCIIPECCUPOBAHHEBIE B OIYXOJISAX M B KJIETKE, U3 KOTOPOH BO3HHKIIA OITyXO0JIb, HATIPH-
Mep anTureHsl MenanonutoB gpl00, anturenst MAGE u Trp-2. YUro emie 6osee BaKHO, MOXKET OBITH ITOKa3aHO,
YTO MHOTHE U3 3THX aHTUTCHOB TPEACTABIAIOT COOON MHUIIECHH OITyXoJecrerudrueckux T-KieTok, oOHapykeH-
HBIX y x03siuHa. AroHucThl CD40 MOXXHO HCIIONB30BaTh B COYETAHWH C HAOOPOM PEKOMOWHAHTHBIX OEITKOB
W/WIIK TIENTUIOB, SKCIPECCUPOBAHHBIX B OIYXOJIH, C IIENBIO MTOMYYCHHUS HIMMYHHOTO OTBETA Ha OTH OCIKHU. YKa-
3aHHBIC OCJIKH B HOPME PACCMATPHBAIOTCS UMMYHHOW CHCTEMOI Kak COOCTBCHHBIC aHTUTCHBI, I03TOMY OHA TO-
nepaHTHA K HUM. OIMyXOJICBBIH aHTUTCH MOXKET TAKXKE BKIIFOYATH B ceOsl OeIOK-TeIoMepasy, KOTOPbIil Heo0Xo-
UM JUTS CUHTE3a TEJIOMEP XPOMOCOM M KOTOPBIH dKCIpeccupyercs Oonee yeM B 85% BUIOB paka uyeioBeKa W
HaxXOAMTCS TOJIKO B OTpaHMYEHHOM unciie comatnieckux TkaHed (Kim et al. (1994) Science 266: 2011-2013).
OnyXxoJIeBEI aHTUTEH MOXKET TAaKXKE MPEACTaBIATH cO0O0W "HCOAHTHUTEHHI", IKCIPECCHPOBAHHBIC B 3JI0KAYCCT-
BEHHBIX KJIETKAX M3-32 COMAaTHYECKUX MYTalWi, KOTOPBIE H3MEHSIOT OENKOBYIO IOCIEI0BATEIHHOCTD MIIH CO3-
JTAIOT CIUTBIE OCJNKM MEXIy ABYMsI HECBSI3aHHBIMH TIOCIIEAOBaTENbHOCTAMU (T.e. ber-abl B dummanenbduiickoit
XPOMOCOME) WITH UIAHOTHH U3 B-KI€TOYHBIX OIyXOJieH.

Jpyrue npoTHBOOMYX0JIeBbIE BAKIIMHBI MOTYT BKITIOYATh B ce0s1 OETIKM OT BUPYCOB, BOBJICUCHHEIC B pa3BU-
THE paka 4eJIOBeKa, TAaKUX Kak BUPYCHl manuutomsl yenoBeka (FIPV), Bupycer renatura (HBV u HCV) u Bupyc
reprieca capkoMbl Kanomu (KHSV). JIpyras ¢opma omyxonecnennpuaeckoro aHTUTeHa, KOTOPBI MOYKHO HC-
MOJIb30BaTh B COUeTaHUU ¢ mHrHOupoBanueM CD40, npeacrasisieT co0o0ii ounIIeHHBIC OSIKH TEIIOBOTO IMIOKa
(HSP), BBIICNCHHBIC U3 CaMO TKaHH OIyXOJHU. DTH OEJKH TEIIOBOTO IIOKA COIEpKaT (pparMeHTHI OCIKOB U3
OITyXOJICBBIX KIICTOK, U 3TH HSP BhICOKO 3(p(peKTHBHBI pU AOCTaBKE B aHTHTCHIPE3CHTUPYIOIINE KICTKH IS
BBI30Ba OIyX0JeBOro nMMmyHuTera (Suot & Srivastava (1995) Science 269:1585-1588; Tamura et al. (1997) Sci-
ence 278:117-120).

Jennputabie kimetkn (DC) mpencTaBisitoT cOO0W MOIIHBIE aHTHTEHIPE3SCHTHPYIOMINE KIETKH, KOTOPBIC
MOJKHO HCIOJB30BaTh U NMPUMUPOBAHUS aHTUTEeHCHenH(rIeckux oTBeToB. DC MOXXHO HOJYYHTH €X Vivo U
HArpy3WTh Pa3IMIHBIMU OCITKOBBIMH M NENTHAHBIMH aHTUTCHAMH, aTakKe DKCTPAKTAMHU OITyXOJEBBIX KIIETOK
(Nestle et al. (1998) Nature Medicine 4: 328-332). DC MoryT ObITh TaKke TPAHCIYIIHMPOBAHBI TCHETHICCKUMHU
CpencTBaMu, YTOOBI KCIIPECCHPOBATh ATH OMYyX0JeBble aHTUTeHBL. DC ObUIM Tak)Ke CIHUTHI HEITOCPEICTBEHHO C
OTIYXOJICBBIMH KJIeTKaMHu Jyts 1ienieit mmmyHm3anmn (Kugler et al. (2000) Nature Medicine 6:332-336). B xagect-
Be crocoba BakiuHauuu uMMmyHH3anuo DC MokHO 3¢ ¢dexTHBHO KOMOMHMPOBaTh ¢ aroHn3MoM CD40, uyToObI
AKTUBHPOBATH (pearn3oBath) 00Jice MOIIHBIC IPOTUBOOMYXOJICBEIC OTBETHI.

Aronusm CD40 Takke MOKHO KOMOWHUPOBATH CO CTAaHAAPTHBIMU BUIAMU JICUCHHS paka (Halpumep, ore-
pauueii, obiaydeHneM u xumuorepanueii). Aronnsm CD40 MoxHO 3(h(eKTHBHO KOMOMHMPOBATh C XUMHOTEpa-
MCBTHYCCKUMHU PSKUMAMHU. B 3THX clTydasx MOXKeT OBITh BO3MOXKHBIM CHIDKCHHE JI03bI BBOJUMOTO XHMUOTEPA-
neBTHyeckoro pearcHta (Mokyr et al. (1998) Cancer Research 58: 5301-5304). Ilpumep Takoil koMOWHAIIMU
npencrapisieT coboit antuteno k huCD40 B xomMOWHaNWu ¢ AekapOa3MHOM JUIsl JICUCHUS MelaHOMBI. J[pyroi
MIpUMeEp TaKoi KOMOMHAIMK TpeacTaBiseT cooor antutesno k huCD40 B komOuHamuu ¢ naTepaeiiknaom-2 (IL-
2) nns jedeHus: MenaHoMbl. HaydyHoe o00CHOBaHME KOMOWMHHPOBAHHOTO MpuMeHeHHs aroHuctoB CD40 ¢ xu-
MHOTEpANHNeH 3aKII0YaeTcs B TOM, YTO THOCTH KIETOK, KOTOpast MPEACTABISIET COOOH CIIEACTBHE TUTOTOKCHYIE-
CKOTO JCWUCTBHS OOJBITMHCTBA XUMHOTEPANICBTHICCKIX COCIMHEHNH, TOJDKHA MMPUBOANTH K MTOBBIIIICHHOMY CO-
JICPKAHUIO OIYXOJICBOTO AHTUTCHA B aHTUTCHIPE3CHTHPYIOUIEM IyTH. Jpyriue KOMOMHHPOBaHHBIE CIOCOOBI
JICUCHUSI, KOTOPBIE MOTYT IIPUBOJIUTH K CHHEPTUU ¢ aroHn3mMoM CD40 depe3 KIeTOYHYIO THOEIb, MPEICTABISIOT
co0oii 00TydeHue, OMEPaIHi0 U BBIKIIOYCHUE YHIOKPUHHON QyHKIUH. KaXXapIi W3 3THX MPOTOKOJIOB CO3AaCT
HCTOYHHUK OITYyXOJICBOTO AHTUTCHA B OPraHU3ME X03rHA. IHTHOUTOPBI aHTHOTCHE3a TaK:Ke MOXKHO KOMOUHUPO-
BaTh ¢ aronuctamu CD4(. MHrnOupoBaHne aHTHOTCHE3a MPUBOJUT K THOEIH OIyXOJICBBIX KIIETOK, KOTOPBIC
MOTYT IOCTABIISTh OIYXOJICBBIM aHTHI'CH B aHTHI'CHIIPE3CHTUPYIOIINE TTYTH XO3SHHA.

OrnmcanHble B HacTOsIEM JokyMeHTe anTuTena K huCD40 taxke MOXXHO UCTIONb30BaTh B KOMOMHAIIMH C
oucrerpUIeCKIMH aHTHTEIaMHU, KOTOPHIC HAICIUBAIOT KcIpeccupyromue perentopbl Feca mwmm Fey addek-
TOpPHBIE KJIETKH Ha OITyXOJIEBBIE KJIETKH (CM., Harpumep, mateHTsl CIIIA NoNe 5922845 u 5837243). bucnenu-
(udeckre aHTHTEIa MOXHO HCIOJIB30BAThH U HAIICJICHHOTO BO3JCHCTBHS Ha /IBa OTACIHHBIX aHTHreHa. Ha-
npuMep, Oucnenudpuieckrue aHTuTeNa k Fc-perentopamM/k OMyxoJieBbIM aHTUTeHaM (Hampumep, Her-2/neu) uc-
TIOJIB30BAJIH [T HAIIETICHHOTO BO3JICHCTBUS MakpodaraMu Ha MECTa PacIioJIOKEHISI OIyXO0Jei. DTO HalleIeHHOE
BO3JICHCTBHE MOXET OoJiee 3PGEKTUBHO aKTUBHUPOBATH OITyXosecrnenuduieckue OTBETHl. T-KIETOYHasl BETBb
YKa3aHHBIX OTBETOB OyAeT yBenmdeHa 3a cueT aroHm3sma CD40. ANbTepHAaTUBHO aHTUTEH MOYKHO JOCTaBHUTh
HerocpeacTBeHHO B DC ¢ ucnonp30BaHreM OUCTICU(UICSCKAX aHTUTEI, KOTOPHIC CBSI3BIBAIOTCS C OIMYyXOJICBBIM
AHTHI'CHOM U CHCHU(UICCKAM MapKEPOM KICTOYHOHN MOBEPXHOCTU ACHIPUTHBIX KICTOK.

Onyxonu u30eratoT UMMYHOJIOTHYECKOTO HAA30pa XO3sIMHA C TIOMOIIBIO OOJIBIIOTO Pa3sHOOOpa3us Mexa-
HU3MOB. MHOTHE M3 3THX MEXaHHU3MOB MOTYT OBITh MPEOTOJICHBI MyTEM HHAKTUBAIIMH HMMYHOCYIPECCOPHBIX
OCIKOB, KOTOpPBIC IKCIPECCHPYIOTCS omyxoysiMu. OHU BKIto4aroT B ceds cpemu mpounx TGF-p (Kehrl et al.
(1986) J. Exp. Med. 163: 1037-1050), IL-10 (Howard & O'Garra (1992) Immunology Today 13: 198-200) u
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muraun Fas (Hahne et al. (1996) Science 274: 1363-1365). AHTUTENa K KaXI0H U3 3THX CTPYKTYP MOXKHO HC-
MOJb30BaTh B KOMOMHANWU ¢ aHTHTenaMu K huCD40, 94ToOBI MPOTHBOACHCTBOBATE 3PPEKTAM UMMYHOCYTIPEC-
COPHOTO CPEICTBA M CLIOCOOCTBOBATH MPOTHUBOOITYXOJIEBEIM HMMYHHBIM OTBETaM B OPTaHU3ME XO3SIHMHA.

Antutena k CD40 cnocoOHBI 3()QEeKTHBHO 3aMEHHTh aKTUBHOCTH XelmepHbIX T-kimerok. Ridge et al.
(1998) Nature 393: 474-478. AxTuBanus aHTUTENT K KOCTUMYJIHUPYIOMNUM T-KIETKH MOJEKyJaM, TaKUM Kak
CTLA-4 (manpumep, natent CIIIA Ne 5811097), OX-40 (Weinberg et al. (2000) Immunol. 164: 2160-2169),
CD137/4-1BB (Melero et al. (1997) Nature Medicine 3: 682-685 (1997) u ICOS (Hutloff et al. (1999) Nature
397: 262-266), MOXKET TakKe 00eCIIeUrBaTh MOBLIIICHHBIE YPOBHH akTHBauu T-kieTok. MHruourops PD1 wmu
PD-L1 Takke MOKHO HCIIOJB30BATh B cOUeTaHHU ¢ aHTUTeaamu kK huCD40.

CyILECTBYIOT TaK)Ke HECKOJIBKO IKCIIEPUMEHTAIBHBIX MIPOTOKOJIOB JICUCHUS, KOTOPHIC BKIIIOYAIOT B ce0s €X
VIVO aKTHBAaIlUIO M SKCMAHCHIO aHTHTCHCICIU(PUIecKiX T-KICTOK M aJONTUBHBIN MEPEHOC STHX KIETOK PEIlH-
MHMEHTaM, 4TOOBl CTUMYJIHpPOBaTh aHTHreHcnenududyeckue T-knetkn nportus omyxonu (Greenberg & Riddell
(1999) Science 285: 546-51). Yka3aHHbIC CIOCOOBI TAK)KE MOXKHO HCIIOJB30BATh JJIS AKTUBAIIUH T-KIIETOYHBIX
OTBETOB Ha MH()EKIIMOHHBIC MATOreHBI, Takue kak CMV. MOXHO 0KHIaTh, YTO aKTHUBAIHS €X ViVO B IPUCYTCT-
Bum anTUTeN K CD40 yBeTHUNT YaCTOTY M aKTUBHOCTH aJIONITUBHO NEPEHECEHHBIX T-KIIETOK.

XpoHHUYECKHE BUPYCHBIC HH()EKINH.

CornacHO IpyroMy acleKTy OIMCAHHOE B HACTOSIIEM JOKYMEHTE HACTOAIIee M300pETeHHE OTHOCHUTCS K
croco0y nedeHns HHPEKITMOHHOTO 3a00JIeBaHNs Y CYOBEKTa, MPEayCMaTPHUBAIOIIEMY BBEIEHUE CYOBEKTY aHTH-
tena k huCD40 win ero aHTUTreHCBA3BIBAIONIETO PparMeHTa Tak, YTOOBI JICYNTh WHPEKIIMOHHOE 3a00JIeBaHIE Y
cyOBeKTa.

AHAJOTHYHO €ro NMPUMEHEHHUIO K OIyXOJIIM, KaK OOCY>KHallOCh BHIIIEC, OMOCPEIOBAHHBIA AaHTHUTEIIOM K
CD40 aroHm3M MOXHO HCIIOJIF30BaTh OTACIBHO MU B KAYECTBE aJbIOBAHTA, B KOMOMHAIINH BaKIIMHAMH, YTOOBI
YCHIIMBATh AIMMYHHBII OTBET Ha IMATOTCHBI, TOKCHHBI H ayTOAHTUTEHBL. [IprMephI TaTOTeHOB, IS KOTOPBIX 3TOT
TEPANCBTHYCCKUI MOXOJ SBJISCTCS OCOOCHHO MPUMECHHUMBIM, BKIIIOYAIOT B c€0s MATOTCHBI, ISl KOTOPHIX B Ha-
CTOsAIIee BpeMsl OTCYTCTBYeT 3 eKTUBHAS BAKIIMHA, WM ITATOTEHBI, IJIsI KOTOPHIX OOIICIIPUHATHIC BAKIIUHBI HE
SIBIIIOTCST a0COMOTHO 3P dexTuBHbIME. OHU BKITIOYAIOT B ceOst O0e3 orpanmdenus BUY, rematute (A, B u C),
TPHIII, TepIiec, JAMOINI0, MAISIpHUIo JeimManunto, Staphylococcus aureus, Pseudomonas aeruginosa. AroHu3M
CDA40 sBrisseTcsi 0COOCHHO PUMEHUMBIM MPOTUB PA3BUBIINXCS MH(MEKIMHA, BEI3BAHHBIX TAaKMMHU areHTaMH, Kak
BUY, xoTopble MpeAcTaBIAIOT N3MEHEHHBIE aHTUTEHBI BO BPEMs BCETro TeUeHHS WHPEKIHMHA. YKa3aHHbIC HOBBIC
SIMUTOIBI PACIO3HAIOTCS KaK Yy)KepoJIHbIe B MOMEHT BBejeHHs anTuTena Kk CD40 denoBeka, TakuM 00pa3oM
BbI3bIBasi CWJIbHBIM T-KIETOYHBIN OTBET.

HekoTtopbie mpuMepsl MATOTCHHBIX BUPYCOB, BBI3BIBAIOIINX HWH(EKIHMH, KOTOPBIC MOJIAIOTCS JCUCHHIO
crioco0amu, OMMCAaHHBIMU B HACTOSIIEM JOKYMCHTE, BKIOUaroT B ce0s BUY, Bupyc rematura (A, B wm C),
BUpyc reprneca (Hampumep, VZV, HSV-1, HAV-6, HSV-II u CMV, Bupyc Omnmreitna-bapp), aneHosupyc, Bu-
pyc Tpumma, QIaBUBUPYCH, HSXOBUPYC, PUHOBHPYC, BHPYC KOKCAaKH, KOPOHABHPYC, PECIUPATOPHO-
CUHIIUTHAIIFHBIN BUPYC, BUPYC AMHUICMHICCKOTO TAPOTUTA, POTABUPYC, BUPYC KOPH, BUPYC KPACHYXH, ITAPBOBH-
pyc, Bupyc kopoBber ocniel, HTLV (Bupyc T-kneTouHoro neiiko3a 4ejoBeKa), BUPYC AEHTe, NaluIoMaBupPYcC,
BUPYC KOHTarno3HOTO MOJUTIOCKA, TIOIMOBHPYC, BUpYC OemieHCcTBa, Bupyc [xoHa Kananurema u Bupyc apooBu-
pycHoro »Hiedanura.

HexoTtopbie mpuMeps! MaTOTCHHBIX OaKTEPHii, BRI3BIBAIOIINX HH()EKIINOHHBIE 32a00I€BaHIs, KOTOPBIE MO~
JAIOTCA JICYCHHIO CIT0co0aMM, OTIMCAaHHBIMY B HACTOSIIEM TOKYMEHTE, BKIIOUAIOT B c€0s XITaMUANN, PUKKETCHUH,
MHUKOOaKTepHH, CTaQUIOKOKKH, CTPENTOKOKKH, THEBMOKOKKH, MEHHHTOKOKKH W TOHOKOKKH, KI€OCHEIUIBI, TIPO-
Tel, ceppaThu, IICEBJOMOHAIBI, JISTHOHEITBI, BO30OYIUTENCH TUPTEPUH, CATEMOHEILIBI, OALMILIEI, BO30YTUTEICH
XOJIepHI, CTOJIOHSAKA, OOTYIH3Ma, CHOUPCKOI SI3BBI, YyMEI, JICITOCITUPO3a u Oose3nu Jlaiima.

HexoTopbie mpuMepsl MaTOTCHHBIX TPUOOB, BHI3BIBAIONINX WHPEKIIMOHHBIC 3a00JCBaHUsA, KOTOPEIC TO1a-
I0TCS JICUCHHIO cIloco0aMH, ONMCAHHBIMHM B HACTOAIIEM NOKyMeHTe, BKirouyaroT B ceds Candida (albicans,
krusei, glabrata, tropicalis u T.1.), Cryptococcus neoformans, Aspergillus (fumigatus, niger u T.1.), pox Mu-
corales (mucor, absidia, rhizopus), Sporothrix schenkii, Blastomyces dermatitidis, Paracoccidioides brasiliensis,
Coccidioides immitis u Histoplasma capsulatum.

Hexotopbie mpuMepbl MaTOTEHHBIX MPOCTEHIINX, BBI3BIBAIOMINX WH(EKIHOHHBIE 3a00JIeBaHMs, KOTOPHIC
TTOITAIOTCS JICYSHHUIO CIIOCO0aMH, OMTMCAHHBIMU B HACTOSIIEM JOKYMEHTE, BKItouatoT B ceds Entamoeba histo-
lytica, Balantidium coli, Naegleriafowleri, Acanthamoeba sp., Giardia lambia, Cryptosporidium sp., Pneumocys-
tis carinii, Plasmodium vivax, Babesia microti, Trypanosoma brucei, Trypanosoma cruzi, Leishmania donovani,
Toxoplasma gondii, Nippostrongylus brasiliensissis.

Bo Bcex BeImeykazanHbIX criocobax aroHusM CD40 MOXHO KOMOMHUPOBATH C APYrUMH (HOpMaMHu UMMY-
HOTeparnuy, TAaKUMH Kak JieueHne IIMTOKNHaMu (HanpuMep, nateppeponamu, GM-CSF, G-CSF, IL-2) unu tepa-
s OUCTIEU(UUSCKAMHI aHTUTEIAMHU, KOTOpas 00eCIeunBacT YCHICHHYIO MPE3CHTAIUIO OMYXOJICBBIX aHTHUTE-
HOB. Cwm., Hanpumep, Holliger (1993) Proc. Natl. Acad. Sci. (USA) 90:6444-6448; Poljak (1994) Structure
2:1121-1123.

ATPIOBaHTHI BaKIIVH.

OrnucanHbie B HAacTOSAMEM MokyMeHTe anTtuteiaa K huCD40 MoXHO HUCTIONIB30BaTh IS YCUIICHHS aHTUTCH-
CrieMUpUIECKIX HMMYHHBIX OTBETOB ITyTEM COBMECTHOTO BBeneHHs aHTHTeNna k huCD40 ¢ mpeacraBistomum
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HMHTEPEC aHTUTCHOM, HampuMmep BakIMHOW. COOTBETCTBCHHO, B HACTOSIIEM JTOKYMEHTE MPEIYCMOTPEHBI CIIOCO-
OBl YCUJICHHSI IMMYHHOT'O OTBETa HA aHTUTCH Yy CYOBEKTa, MPeIyCMAaTPUBAIOIINE BBEICHUE CYObeKTy (1) aHTH-
reHa u (ii) aatutena K huCD40 win ero aHTUTeHCBA3BIBAIONIETO (hparMeHTa Tak, 9TOObI YCHIINBATh KMMYHHBIH
OTBET Ha AaHTHUICH Y CyOBEeKTa. AHTUTE€H MOXET IPEACTaBIATE OO0, HapuMep, OIyXOJIEBBI aHTUTEH, BHPYC-
HBIH aHTWTEH, OaKTepHaJbHBIA aHTHTCH WJIM aHTHUTEH M3 MaTOT€HHOTO MHKpoopraHmsma. HeorpanmumBaromme
MPUMEPHI TAKUX aHTUTEHOB BKIIIOYAIOT B ce0s Te, KOTOPHIE 00CYKAAHCh B MPEIBIIYIINX pa3eiiaX, Takue Kak
OITyXOJICBBIE aHTUTEHBI (MM MIPOTHBOOITYXOJICBBIE BAKIIMHEI), 00CYKIaeMbIe BHIIIE, I aHTUTCHBI U3 BUPYCOB,
OaxTepHii WK APYTHX MaTOTEHOB, OMMMCAHHBIX BBIIIIE.

[Momxoxasmiye MyTH BBEACHUS KOMIIO3UIMA aHTUTEN (HAMpHUMEp, MOHOKIOHANBHBIX AHTHTEN YEJIOBCKa,
MYJbTHCIICIIH(PUICCKIX U OUCHeH(PUICCKUX MOJCKYJI U UMMYHOKOHBIOTATOB), OMMUCAHHBIX B HACTOSIIEM JI0-
KyMEHTE in Vivo H in vitro, XOpoIIo N3BECTHBI B HACTOSIIEH 00JaCTH TEXHUKH M MOTYT OBITh BBIOPAHBI CPEHHU-
MU crienaniucraMu. Hampumep, KOMITO3UIMK aHTUTEN MOXKHO BBOIWTH IYTEM HHBCKIMH (HATIPUMED, BHYTPH-
BEHHON WM MOIKOXHOW). [Tomxoasiiie H03UPOBKU HCIIOIB3YEMBIX MOJICKYN OYAyT 3aBHCETh OT BO3pacTa U
MAacCHhI CyOBCKTa M KOHIICHTPAIIMH W/UITH COCTaBa KOMITO3UIIH aHTHTEIL.

Kak 6b1710 omcaHo paHee, ONMCAaHHbIE B HACTOSIIEM TOoKyMeHTe aHnTuTesna K huCD40 M0>kHO BBOIWTH CO-
BMECTHO C OJHHM FJIM HECKOJBKHMH JIPYTHMH TEPAleBTUYCCKUMHU CPEACTBAMHU, HAPUMEP IMUTOTOKCHYECKUM
CPEICTBOM, PaIMOTOKCHUECKUM CPEACTBOM HIM HMMYHOCYIPECCOPHBIM CPEACTBOM. AHTUTEIIO MOXKET SBIISATHCS
CBSI3aHHBIM CO CPEICTBOM (B BHIIE MMMYHOKOMIIJIEKCA) I €r0 MOXKHO BBOJWTH OTIENBHO OT cpeacTBa. B mo-
clemHeM cirydae (pa3IebHOE BBEJCHHE) aHTUTEIIO0 MOXKHO BBOIUTD JI0, ITOCIIE HITH OJHOBPEMEHHO CO CPEICTBOM
WIIA €T0 MOXXHO BBOJIUTH COBMECTHO C JPYTUMH W3BECTHBIMU BHIAMU JICUCHUS, HAIIPUMEP, TPOTHBOOITYXOJIEBON
Tepamuei, HampuMep oOnydeHueM. Takue TepaneBTHYEeCKHUE CPEICTBA BKIIOYAIOT B ¢e0sl, CpeH MPOYero, mpo-
THUBOOIYXOJICBBIC CPEIICTBA, TAKUE KaK TOKCOPYOUIMH (aJpUaMHUIIMH), IUCILIATHH, OJCOMUIIMH CYIb(aT, KapMy-
CTHH, XJIOPaMOYIIJI, JakapOa3wH U HMUKIOPochaMull, THIPOKCUMOYCBHHA, KOTOPBIC CaMH 10 ce0e SBISIOTCS
3¢ (HEeKTUBHBIMU TOJBKO Ha YPOBHSX, KOTOPBIC SIBIFOATCS TOKCHYCCKUMH T CyOTOKCHYCCKUMU TS TTAIIMCHTA.
HucrnmaTiH BBOAAT BHYTPUBEHHO B 03¢ 100 MI/MJI KaKIble YeThIpE HEACTH U aIpUAMHUIIUH BBOJSAT BHYTPHUBCH-
HO B 703¢ 60-75 mr/mn oauH pa3 B 21 nenb. CoBMmecTHoe BBeAeHue anTuTen K CD40 winm UX aHTUTEHCBS3HI-
BAIOMIMX (pparMeHTOB, OMMCAHHBIX B HACTOSAIIEM JOKYMEHTE, C XUMHOTEPANIeBTHIECKIMH CpeACTBaMH obectie-
YHBAET JBa MPOTHBOOITYXOJIEBBIX CPEICTBA, KOTOPHIC NCHCTBYIOT Yepe3 pa3HbIe MEXaHW3MBI, YTO MPHUBOAUT K
IIUTOTOKCHIECKOMY JIEHCTBHIO Ha OIyXOJIEBBIC KJICTKH YeJOBeKa. Takoe COBMECTHOE BBEICHHE MOXKET PEIIUTh
po0JIeMbl, BEI3BaHHBIC PAa3BUTHEM YCTOWYMBOCTH K JICKAPCTBEHHBIM CPEICTBAM WM W3MEHEHHEM aHTHUTEHHO-
CTH OITYXOJICBBIX KJIETOK, YTO MOXKET CHENIaTh X HE PEaKIIMOHHOCIIOCOOHBIMH B OTHOIIICHNH aHTHUTEINA.

B 00meMm, onMcaHHEII B HACTOSIIEM JOKYMEHTE, TAKXKE BKIIFOUCHBI HA0OPHI, COACPIKAIINE KOMITO3UIINH aH-
TUTEI, OITMCAHHBIC B HACTOSIIEM JOKYMEHTE (HAIIpUMEp, aHTUTEIA YeIOBeKa, OUCTeIIM(UICCKIE HITH MYJIBTHC-
nernuduIeckre MOJIEKYIbl 1M UMMYHOKOHBIOTATHI) U MHCTPYKIMH JJs MpuMeHeHus. Habop MOkeT JOomoTHu-
TEJNILHO COJCPKATh IO MEHBIIICH Mepe OIWH JOMOMHUTEIBHEIA pearcHT WM OJHWH WA HECKOJIBKO JTOTIOJHUTEIIh-
HBIX aHTUTEI YEJIOBEKa, OMMMCAHHBIX B HACTOAIIEM JOKYMEHTE (HAalpHMep, YEIIOBCUCCKOE aHTHTENO0, XapaKTePH-
3YIOIIeecs] B3aUMOJIOTIONHSIONICH aKTHBHOCTBIO, KOTOPOE CBSI3bIBaeTCs ¢ muTonoM B anTurene CD40, orimmy-
HBIM OT IIEPBOTO aHTHTENA YeJoBeka). HaGopsl, kak mpaBmIilo, BKIIOYAIOT B ce0s ATHKETKY, Ha KOTOPOH yKa3aHO
MIPEeTyCMOTPEHHOE MMPUMEHEHHE CONEP)KUMOTO Habopa. TepMuH "sTHKETKA" BKIIIOUAET B ceOsl JTFOO00H MUChMEH-
HBIA WM TICYaTHBIA MaTepHall, IIOCTaBIsIeMblid Ha Habope Wi ¢ HaOOpOM, WM KOTOPBIH COIyTCTBYET HabOPy
WHBIM 00pa3oMm.

Bub KoOMOMHUPOBAHHOM TEpaTHH.

B nomonHeHME K BUAAM TEpaIluyl C UCIOJIF30BaHHEM KOMOHMHAIHIA, IPETyCMOTPCHHBIM BBIIIC, OMIMCAHHEIC
B HACTOsAIIeM JOKyMeHTe aHtuTena kK CD40 Takke MOXHO HCHOJB30BaTh B KOMOMHHPOBAHHOW TEparuy, Ha-
pUMep, IS JICUCHUSI paKa, KaK OIMCAHO HIDKE.

Hacrosee m300peTeHre OTHOCHUTCS K CIIOCO0aM KOMOWHHUPOBAHHOW TEPamuy, B KOTOPBIX aHTHTENO K
huCD40 BBOIAT COBMECTHO C OJHHM WJIM HECKOJIEKHMH JTOTIOJIHUTCIHHBIME CPEJCTBAMHU, HATIPUMED aHTUTEIa-
MU, KOTOPBIE SBJISTIOTCS 3QPEKTUBHBIMU B CTUMYJIUPOBAHHH UMMYHHBIX OTBETOB, YTOOBI, TEM CaMBIM, JOTIOTHH-
TEJNBHO YCUINBATh, CTUMYJIHPOBATH WIIH ITOJIOKUTENIFHO PETYIHNPOBATH IMMYHHEIE OTBETH y CyOBEKTA.

Kak nmpaBuito, onucanHoe B HacTosIIEeM JokyMeHTe anTuTeso K huCD40 MoxHO KOMOMHUpPOBATH C (i) aro-
HUCTOM JIPYTOro KOCTUMYJIMPYIOMIEro perentopa w/min (ii) aHTarOHMCTOM WHTHOMPYIONIETo curHajia Ha T-
KJIETKaX, OO0 M3 KOTOPHIX MPUBOIWUT K YCHJICHHUIO aHTHTCHCIICIIU(PHISCKIX T-KIETOYHBIX OTBETOB (peryis-
TOPBI KOHTPOJIBHBIX TOYEK HMMMYHHOT'O OTBETa). BONBIIMHCTBO KOCTUMYIHPYIOMHUX U KOMHTHOUPYIOIIUX MOJIe-
KyJ TIPEICTaBISIIOT COO0¥ TpeacTaBuTesei cynepcemeiictBa ummyHornooymmHoB (IgSF), u onmcanHsie B Ha-
crosimieM nokyMeHTte anturesna K CD40 M0OXHO BBOJHUTH CO CPEIICTBOM, KOTOPOE HAIEJICHHO BO3JCHCTBYET Ha
npeacraBuTens cemeiictBa IgSF s yBenmyenus nMMyHHOTO 0TBeTa. OTHO BaXKHOE CEMEWCTBO MEMOpPaHOCBS-
3aHHBIX JIUTAHIOB, KOTOPBIC CBA3BIBAKOTCS C KOCTUMYJIHMPYIOUIMMH WIA KOMHTHOUPYIOIIMMHU PEICITOPAMH,
mpeJcTaBIsIeT co0oi cemeiicTBo B7, xotopoe BKirouaeT B ceds B7-1, B7-2, B7-H1 (PD-L1), B7-DC (PD-L2),
B7-H2 (ICOS-L), B7-H3, B7-H4, B7-HS5 (VISTA) u B7-H6. [Ipyroe cemelcTBO MeMOpaHOCBSI3aHHBIX JIMT'aH-
JIOB, KOTOPBIC CBSI3BIBAIOTCS C KOCTUMYJIMPYIOUIMMH HIIH KOWHTUOMPYIOUINMH PEIEITOPaMU, PEACTABISIET CO-
6oii cemeiictBo TNF Momekyi1, KOTOpBIE CBA3BIBAIOTCS C MPEACTABUTEISIMU CEMEHCTBAa KOTHATHBIX PEIECTITOPOB
TNF, xotopsie BkimouaioT B cedst CD40 u CD40L, OX-40, OX-40L, CD70, CD27L, CD30, CD30L, 4-1BBL,
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CD137/4-1BB, TRAIL/Apo2-L, TRAILR1/DR4, TRAILR2/DR5, TRAILR3, TRAILR4, OPG, RANK,
RANKL, TWEAKR/Fn14, TWEAK, BAFFR, EDAR, XEDAR, TACI, APRIL, BCMA, LTBR, LIGHT, DcR3,
HVEM, VEGI/'TL1A, TRAMP/DR3, EDAR, EDA1, XEDAR, EDA2, TNFR1, mum¢orokcun o/ TNF3, TNFR2,
TNFo, LTBR, mumdpotokcun alP2, FAS, FASL, RELT, DR6, TROY, NGFR (cMm., mHanpumep, Tansey (2009)
Drug Discovery Today 00:1).

CornacHo apyromy acnekTy anturena kK huCD40 MOKHO HCIIONB30BaTh B KOMOWHAIIUHM C aHTATOHUCTAMH
IIUTOKHHOB, KOTOpPBIE MHTHOUPYIOT T-KJICTOUHYIO aKTHBaIMIo, Hanpumep, 1L-6, IL-10, TGF-B, VEGF unu npy-
rue "MMMYHOCYIIPECCOpPHBIC MUTOKHWHBI", WM IUTOKHWHBI, KOTOPHIE CTHMYJIUPYIOT T-KIETOYHYIO aKTHUBAIIHIO,
JUTS CTUMYJISIIAN KIMMYHHOTO OTBETA, HATIPUMED, JUIS JICUCHHS PO (epaTHBHBIX 3a00IeBaHNI, TAKUX KaK paK.

Aronnctudeckue anturena K huCD40 m koMOMHUPOBAaHHBIE BUABI TEPAITUN C MTOMOIIBIO aHTUTEI, OTIMCaH-
HBIE B HACTOSIIEM JOKYMEHTE, TAaK)KEe MOYKHO HMCIIOJIB30BATh B COUETAHWH C IPYTHMHU XOPOIIO M3BECTHBIMHU BH-
JAMH TEpaIruy, KOTOPBIE BRIOMPAIOT HA OCHOBAHMH MX KOHKPETHON MPUMEHWMOCTH B OTHOIICHHWH IOKAa3aHHA,
TIOJUTeXKAIIEero JIeUeHHIo (HampuMep, paka). KoMOMHammy ONMCaHHBIX B HACTOAIIEM JOKYMEHTE arOHHCTHYE-
ckux antuted K huCD40 MOXHO MCHIOJB30BaTh MOCIEIOBATEIFHO C U3BECTHBIM(M) (hapMaIeBTHYCCKH TPUEM-
JeMbIM(1) cpeacTBOM(aMHu).

Hanpumep, aronuctudeckue antutena k huCD40 u KoMOMHUPOBAaHHBIC BUIIBI TEPAIUU C TOMOIIBIO aHTH-
TEJN, OMHCAHHBIC B HACTOSIIEM TOKYMECHTE, MOKHO HCIIOJIB30BaTh B KOMOMHALMHU (HAPUMEpP, OJHOBPEMEHHO
WX OTJACNBHO) C JOTIOJHHUTCIBHBIM JICYCHUEM, TAKHM KaK OOJydeHHE, XUMUOTepanus (HalpuMep, ¢ UCIOIb30-
BaHueM creaytomero: kammnrorenun (CPT-11), 5-bropypanun (5-FU), nucmiatuH, TOKCOPYOHIIMH, HPUHOTE-
KaH, TaKJIWTaKcelN, TeMIIUTaOnuH, MUCIIATHH, TMaKIUTaKcel, kapOommaTuH-makimmrakcen (Takcor), mokcopyoun-
1uH, S5-fu i xamnrorenuH + apo21/TRAIL (6X combo)), oIWH WM HECKOIHKO WHTHOUTOPOB MPOTEACOMBI
(manpumep, 6oprezomu6d wim MG132), onuH Wi HECKOJIbKO HHrHOUTOpoB Bel-2 (Hanpumep, BH31-2' (narubu-
top bel-xl), marHOuTOp wWHmOMaMuHaauokcureHassl-1 (IDO1) (mampumep, INCB24360, AT-101 (R-(-)-
nmpou3BogHOe Toccumona), ABT-263 (manas monekyna), GX-15-070 (ob6artokmakc) wim antaroHucTsl MCL-1
(6enok 1 mudhdhepeHIUPOBKU KIICTOK MUEIOUIHOTO JICHK032a)), aHTaroHUCTHI iAP (MHruOuTOp OeiKa amonTo3a)
(mampumep, smac7, smac4, HU3KOMOJICKYJISIPHBIA SMac-MHUMETHK, CHHTeTHYeCKre smac-ientunsl (cM. Fulda et
al., Nat Med 2002; 8:808-15), ISIS23722 (LY2181308) wu AEG-35156 (GEM-640)), uarudutopsr HDAC (ru-
CTOHJealeTwasbl), anturena Kk CD20 (Hanpumep, puTykcumad), HHTHOMTOPH! aHTHOTeHe3a (HanpuMep, OeBa-
mu3ymal), aHTHaHTHOTeHHBIE cpecTBa, Harenenuble Ha VEGF nu VEGFR (manpumep, AVASTIN®), cunrerun-
yeckue TputeprieHouasl (cM. Hyer et al., Cancer Research 2005; 65:4799-808), moaynsaropsr c-FLIP (xireTou-
werid uaTHONpYtonmi FLICE Genok) (Hanmpumep, MpUpOaHbIe U CUHTeTHYecKue nurannsl PPARy (aktuBupo-
BaHHBIA TipoHdepaTopoM MEpoKCHCOM perenTop ¥), 5809354 nmm 5569100), HHrHOUTOPH! KMHA3H! (HAITPUMED,
copadenund), TpacTy3ymad, nmeTykcumad, TeMcuporumyc, HHruoutopsl mTOR, Takue kak pamaMUIUH U TEMCH-
pomumyc, 6oprezomud, uHrnOuTOpsl JAK?2, marnouropsr HSP90, maruburopsr PI3K-AKT, nenammnmomun,
naruouTOpel GSK3P, mHrn6uTopsr LAP w/mim reHoToKCHYecKre JeKapCTBEHHBIE CPEICTRA.

Aronnctudeckue anturena K huCD40 n koMOMHUPOBAHHBIE BUABI TEPAITUN C MTOMOIIBIO aHTUTEI, OTIMCaH-
HBIE B HACTOSIIEM JOKYMEHTE, MOXKHO JOTIOJTHHUTEIBHO MCIIOIF30BaTh B KOMOWHAIIMH C OJHUM WJIM HECKOJIBKH-
MU aHTHIPOIH(EepaTHBHEIMA MUTOTOKCHYECKIMH CpeacTBaMu. Kitaccel coeanHeHMH, KOTOPBIe MOXKHO HCTIONb-
30BaTh B Ka4eCTBE AHTHUIPOIU(PEPATHBHBIX IMUTOTOKCHYECKHX CPEICTB, BKIIOYAIOT B ce0s 0e3 orpaHMyYeHHS
CIICYIOIIHE.

Anxunupyromue cpeactsa (BKiIodas B ceOs 0e3 OrpaHUYCHUsS a30TUCTHIC UIIPUTHI, TPOU3BOIHEIC ITHIIC-
HUMWHA, aJIKWICYITb(OHATHI, HUTPO3OMOYCBHHBI U TPUA3CHBI): YPAI[MIIOBBIN HIIPUT, XJOPMETHH, HUKI0hocha-
mug (CYTOXAN™), dhochamun, Mendanan, XJI0paMOyIuiI, MUIIOOpOMaH, TPUITHICHMEIAMIH, TPUITHIICHTHO-
dhocdopamun, OycynbdhaH, KAPMYCTUH, IOMYCTHH, CTPENTO30IHH, TaKapOa3WH M TEMO30JIOMH/I.

AHTHMeTab0UTH (BKJIIOYAs B ceOs1 03 OrpaHWYCHUsS aHTArOHUCTHI (DOJIMEBOW KHUCIOTHI, aHAJIOTH MHPH-
MUJIMHA, aHAJIOTU MYPHHOB ¥ MHIHOUTOPEI aICHO3MHIC3aMHUHA3bI): METOTPEKCaT, S-propyparmi, GpIoKCypuIvH,
uTapabuH, 6-MepKanTonypuH, 6-THoryanuH, Giaynapadunpocdar, IEeHTaCTaTHH U TEMIIUTAONH.

[onxomamme aHTHNpOIH(EpPATUBHBIE CPEACTBA A KOMOHMHAIMM C arOHHUCTUYECKUMH AaHTHUTEIAMH K
huCD40 6e3 orpaHndeHus IPEICTABISIOT COO0H Ciemyroliee: TakCaHbl, MAKIUTaKceN (TaKJIUTaKCell KoMMepUe-
cku pocrynen kak TAXOL™), nonerakcen, muckoaepmoiun (DDM), nukruoctratu (DCT), nemopysun A, smo-
THJIOHBI, STIOTUJIOH A, snotwiioH B, amotunon C, smotwinon D, smotwinon E, smotmion F, dypanosmotunon D,
nesokcmdnotunon Bl, [17]-mermaponesokcmdnotuiion B, [18]-mermmponesoxcusnotuionst B, C12,13-
UKIIOTIPOTTHII-3MIOTIIIOH A, coenHeHHBIH MOCTHKOM C¢-Cg amoTHIIOH A, TpaHc-9,10-geruaposnotimion D, muc-
9,10-nerunposnotuion D, 16-necmeTmmnorunon B, snotuion B10, quckonepomonun, natynuion (EPO-906),
KOS-862, KOS-1584, ZK-EPO, ABJ-789, XAA296A (muckonepmonun), TZT-1027 (cobmumotun), ILX-651
(TacHIOTHH THAPOXJIOPHA), XAIUXOHAPHH B, apubymnH mesnnat (E-7389), remmacrepann (HTI-286), E-7974,
mupnToduuael, LY-355703, ummyHOKOHBIOTaTH MaiiTancuHouaoB (DM-1), MKC-1, ABT-751, T1-38067, T-
900607, SB-715992 (ucrmue3uod), SB-743921, MK-0731, STA-5312, saneytepobus, 17-f-aneTokcu-2-3ToKcu-6-
okco-B-romoactpa-1,3,5(10)-TpueH-3-01, HUKIOCTPENTHH, H30IayIAMAIU, JayIAMANAL, 4-31H-7-IeTUAPOKCH-
14,16-munemeTnn-(+)-IUCKOACPMOIHIBI U KPUIITOTWIOH 1, B TOMOMHCHHUE K APYTUM CTAOMIH3UPYIOIUM MHUK-
POTPYOOUKH CpPEeICTBaM, U3BECTHBIM B HACTOSIIECH 00JIACTH TECXHUKH.

-39 -



041323

B tex ciyyasix, Korja >kenaTeiIbHO NepeBecTH adeppaHTHO MpoindepaTUBHEIE KJIETKH B COCTOSHHE TIOKOS
B COUYECTAHHWHU C JICYCHHEM aroHUCTHYeCKMMHU aHTuTeaaMu K huCD40, onmucaHHBIMH B HACTOSILIEM JOKYMEHTE
WIA [0 HEro, TOPMOHBI M CTepouzAbl (BKIIOYass B ceOsf CHHTETHYECKHE AaHAJorHM), Takue Kak 17a-
STHHUIACTPAIHOIN, AUITHICTIIHOECTPOI, TECTOCTEPOH, MPETHU30H, (DIYOKCHMECTEPOH, APOMOCTOHOJIOH MpO-
MHOHAT, TECTOJAKTOH, METECTPOJIANeTaT, METHIIPETHI30JI0H, METHIICTEPOCTEPOH, MPEIHU30I0OH, TPHAMIIHHO-
JIOH, XJIOPTPHUAHHU3EH, THAPOKCUIIPOTECTEPOH, aMUHOTIIIOTETUMHI, SCTPAMYCTHH, MEIPOKCHUIIPOTeCTEPOHAIIETAT,
nerinponun, ¢ayramun, tropemupern, ZOLADEX™, takke MOXHO BBOAMTH mHanueHty. IIpu mcnosibp3oBaHnu
OTIMCaHHBIX B HACTOAIIEM AOKYMEHTE CIIOCOOOB FIIM KOMIIO3HMIHUI IPYTHE CPEACTBA, MPUMEHSIEMBIE I MOIY-
JSIIAA POCTa OITYXOJH WIIM METacTa3WpOBaHUS B KIMHHYECKUX YCIOBUAX, TAKHE KaK aHTUMHMETHKH, TaKkKe
MOJKHO BBOJHUTH IT0 KEJIAHHIO.

CrienpaiucraM B HacTosIIIEH 00JIaCTH TEXHUKH W3BECTHBI CIIOCOOBI 6e30macHoro u 3(h(eKTHBHOTO BBE/IE-
HHS XMMHOTEPAIEeBTHYECKUX cpencTB. Kpome Toro, X BBEJIEHHE OIMCAHO B CTaHJapTHOW yurepaTtype. Hampu-
Mep, BBEJCHHE MHOTHX XHMHOTEpPAIEeBTHUECKHX cpelcTB omucaHo B CrpaBouynuke Bpauedl (PDR), nampumep,
m3ganne 1996 r. (Medical Economics Company, Montvale, N.J. 07645-1742, USA); packpbITHEe KOTOPOTO
BKJIFOYEHO B HACTOSIINI JOKYMEHT IIOCPEICTBOM CCBHUIKH.

XuMmuoTepaneBTuIeckoe(re) CpeacTBo(a) W/WIIH JIy4eBYIO TEpAITUi0 MOKHO BBOJUTH B COOTBETCTBUH C TE-
paneBTHYECKAMH MIPOTOKOJIAMH, XOPOIIO M3BECTHBIMH B HACTOAIICH oOiacTh TexHUKH. CrieruaincraM B Ha-
CTOsIIIeH 00TaCTH TEXHUKH OyNEeT OYEBHIHO, UYTO BBEACHHE XMMHOTEPAIEBTUYECKOTO(MX) CPEACTBA(CPENCTB)
W/WIIA JTy9eBOW TEparuy MOXKET BapbHPOBATh B 3aBUCHMOCTH OT MOIBEPraeMOT0 JICUCHHIO 3a00JIEBAaHUS U W3-
BECTHBIX 3 (HEKTOB XUMHOTEPANEeBTUIECKOTO(MX) CpeACcTBa(CPENCTB) /MM JIYIeBON Tepamnuu Ha 3TO 3a00JieBa-
Hue. Kpome TOro, B COOTBETCTBHH CO 3HAHMSAMH KBAIH(UIIMPOBAHHOTO Bpada, TEPANCBTUYECKHE IPOTOKOJIHI
(HanpuMep, KOJIMYECTBO 103 U BPEMsI BBE/ICHHS) MOTYT BapbHPOBATh B 3aBUCHMOCTH OT HAaOJII0AaeMOTO BIHMSHUS
BBOJIIMBIX TE€PANCBTUYECKUX CPEACTB Ha MAIMEHTa U C YYeTOM HaOJII0aeMbIX OTBETOB 3a00JIEBaHUS Ha BBOJH-
MBI TEpaNeBTHYECKHE CPEICTBA

Hacrosiiiee packpbITHe JOMOJIHUTEIBHO NPOWLIIOCTPUPOBAHO CIEAYIOUIMMHU IIPUMEpPaMHu, KOTOpBIE He
CJIE/TyeT TOJIKOBaTh KaK JOIOJIHUTENIbHOEe orpaHmdenue. ConepikaHue BceX QUryp U BCeX CCBUIOK, TOCIeI0Ba-
tenpHOCTel Genbank, MaTeHTOB M OIMYOJMKOBaHHBIX 3asBOK Ha BBIAYy MAaTEHTOB, IPUBEACHHBIX B HACTOSIICH
3asiBKe, SIBHO BKJIIOYEHO B HACTOSIINI TOKYMEHT ITOCPEICTBOM CCBHUIKH.

TIpumepsnt

[Mpumep 1. [Nonyuenne rymannzupoBanHbix Meimeir CD40/FeyR.

Jna coznanns TouyHOH M 3(()EKTUBHON MOJENH, KOTOpas MOXKET JIETKO OIEHUTh aKTHMBHOCTH YeJIOBeUe-
cknx Fc-apmantoB k CD40 u obecrednth BHIOOP ONTHMH3HUPOBAHHOTO KIMHHYECKOTO KaHIWAATa, CO3IAIN
YHHUKAJIbHYIO MBIIIMHYIO MOJENb, TyMaHu3upoBaHHyto B oTHomeHnn CD40 u FcyR. Crauana co3zgaBanu ryma-
HU3HPOBAaHHBIX B oTHOmeHnH CD40 mpimeit B nedunutHoM B oTHOIMEHHH CD4(0 MBIIIM reHeTHIeCKOM OKpY-
skeHuu. OnenuBanu npodus sxcnpeccun Tpancrera BAC CD40 denoBeka Ha pa3iWYHBIX MOMYJISIHASIX HM-
MYHHBIX KJIETOK Yy YKa3aHHBIX MBIIIei u oO0Hapyxunu, uto skcnpeccus CD40 yenoBeka Ha MOMyIANUAX IPUCYT-
CTBYIOIIMX B KPOBM B-KJETOK, IEHAPHUTHBIX KJIETOK, MOHOLMTOB M MakpodaroB, HO HE Ha MOMyJsAuusix T-
KJIETOK, HeiiTpodunoB u NK-KIeTok sSBIsSeTCS CXOAHOW ¢ MpoduiieM, BCTpEUaIOIUMCs Ha KJIETKaX YelIOBeKa U
MX MBIIIMHBIX opTonorax (¢ur. 1A).

OynknronansHoCcTh TpancreHa huCD40 y yka3aHHBIX MBIIIEH OATBEPKIaIH ITyTeM OLEHKH 00pa30BaHMs
3aponsimeBbix 1meHTpoB (GC), mporecca, s KoToporo HeoOxoamMa mepenada curaainoB CD40 (Basso et al.
(2004) Blood 104, 4088-4096). Hapsiny ¢ Tem, uro CD40”" MbImi Tepsiti crioco6HOCTh 06pasoBsiBath GC, 9TOT
(dbeHoTHIT BOoccTaHaBIUBAICS Tpu BBeaeHuu TpaHcreHa huCD40, ¢ur. 1B, omocpemoBaHo B3anMoaeHCTBHEM
huCD40 ¢ MprimmabM JurangoM CD40, KoTopblii XapakTepHu3yeTcsi KHHETUKOW CBS3BIBAHUS W aQ(UHHOCTHIO,
cxoxubIME ¢ Imrangom CD40 denoseka, ¢ur. 2. CD40”" MBIIH XapaKTepH30BaInch IeUIHTHBIM OTBETOM aH-
tureHcnenuduuecknx IgG npu UIMMyHHU3aIIMH, KOTOPBI BOCCTaHABIUBAJICS NpH BBeAcHUH TpaHcrena huCD40,
¢ur. 1C, monreepxknas, uaro tpancreH hCD40 ¢dynkinnonamsHo B3aumomononHseT aehuiut CD40 Mprmm.
O0001eHHO yKa3aHHbIE TaHHBIE IEMOHCTPUPYIOT, YTO TyMaHH3UpOBaHHbIE B oTHOomeHnH CD40 MpImy moBTO-
psitoT npoduITk 3KCIpeccHy M (GYHKIMIO TeHa 4eoBeKa. J{Is co3maHusi MBIIIMHONW MOJIENH, B KOTOPOH MOKHO
OLICHUThH TOJIHOCTBIO YeoBeueckre aronnctnieckue 1gG nporus CD40 yenoBeka, yKa3aHHBIX TYMaHU3UPOBaH-
HBIX B oTHOomeHNH CD40 MpImeil ckpemuBaiy ¢ paHee ONMCaHHBIMU TYMaHU3UPOBAaHHBIMU B oTHOmEeHNH FeyR
Mblamu (oxapakrepruzoBanHbME 110poOHO B (DiLillo and Ravetch (2015) Cell. 161, 1035-1045; Smith et al.,
2012 PNAS (USA) 109, 6181-6186), monyuas B pe3ybTaTe JIMHUIO MEIIICH, dkcripeccupyromryro CD40 genose-
ka u o-nenu reHoB FCGR1A, FCGR2AR131, FCGR2BI232, FCRG3AF158 u FCGR3B mnoa xoHTpoJieM HX
9HJIOTCHHBIX YEJIOBEYECKUX PErYNSTOPHBIX AJIEMEHTOB HA M30I'€HHOM I'€HETHYECKOM OKPY)KEHHH, U3 KOTOPOTO
yJlaJICHbI TOMOJIOTUYHBIE T€HBI MBIIIH.

FcyRo-null meimm conepikar penermto Fegr2b, Fegr3 u Fegrd a-uenu FeyR, u ux ckpemmuBaror ¢ FcyRI'/'
Mmbrmamu (Barnes et al., 2002 Immunity 16, 379-389. Ux co3agaBanu B C57BL/6 reHETHYECKOM OKPYKEHUU U
OTIPEJICIISIITN UX XapaKTEePUCTHUKH, Kak onmucaHo panee (Smith, et al. (2012) PHAS USA 109, 6181-6186). I'yma-
HM3HPOBAHHBIX B oTHOmeHnH FcyR mbumeii (FeyRanull, hFeyRIT, FeyRIIa®"', FeyRIIb', FeyRINMa™™ u
FcyRIIIb") cos3maBamu u pasHOCTOPOHHE OXapaKTEpU30BaIH, Kak omucaHo panee (Smith, et al. (2012) PNAS

- 40 -



041323

(USA) 109, 6181-6186). Tpaucrennsix B orHomennu CD40 denoBeka Meimiei monyuanu B C57BL/6 renetnye-
CKOM OKPYXEHHUU C INOMOIIBI0 MPOHYKJIEeapHOM uHBeKuuu nuHeapusupoBanHoii BAC JHK RP11-177B15
(Osoegawa, et al. (2001) Genome Research 11, 483-496) u ckpemuBany ¢ HOKayTHBIMH B oTHOIeHnn CD40
("CD40™™") mbimamu (The Jackson Laboratory) mmst momyderust CD40” huCD40™" mprmreit. CD40” huCD40""*
MBIIICH CKPEIUBAIN C TYMAHU3UPOBAHHBIMH B OTHOIICHUU FCYR MBImamur [Utst OJTydeHus TyMaHU3UPOBAHHBIX
B orHomennn CD40 wu FcyR  wmpmmeir  (HaspiBaembix  "hCD40/FcyR"), conmepkammx  T'eHOTHII
CD407"hCD40"Fegra” Fegrl"hFCGRI'hFCGRITA "hFCGRIIB hFCGRIIIA" hFCGRIIIB*
hCD40/hFcRIIB/hFcRIIA" 1 hCD40/hFcRIIB ' /hFcRITA™ Mblieii, onucanHbIX Ha ¢ur. 4D, Tonydaam Bo BpeMs
CKpeluBaHus, onucanHoro Juis co3nanus hCD40/FcyR Mprmeid.

IIpumep 2. OVA-cnenmduaecknii T-KIeTOIHBIN OTBET.

Mpimeli IMMYHH3UPOBAIN TTOCPEACTBOM 1.p. HHBEKIHH ¢ Tomonisio 2 MKT DEC-OVA (mIgG1-D265A)
(monmyuyenHoro, kak onucano panee (Li and Ravetch (2011) Science 333, 1030-1034) B npuCyTCTBHH WU TIPH
orcyrctBum 10 Mxr IgG k CD40 (3a uckmrouenneM ChiLob IgG, koTopsle ucmoap30Banu B 03¢ 40 MKI/MBIIIb) €
oIHMM n3 pasnuuHbIX Fe. Uepes 7 nneit nepudepndeckyto KpoBb cOOMpai M OKPAIIMBAIN C MIOMOIIBIO TETpa-
mepa H-2" FITC-xombiormposanHoro antu-CD4, APC-kombrornpoBansoro autu-CD8a  u  PE-
koHbroruposanHoro nenruna OVA SIINFEKL (tet-OVA, Beckman Coulter) n ananmusuposanu sa BD LSRFort-
tesa.

IIpumep 3. [IpoTouyHas qUTOMETpPUS.

Krneroynsle momymsmuu — Ompeneisiii ¢ HOMOIIBIO  ciefyommx — MapkepoB; DC  (uenoBek:
HLA-DR'BDCA1°CD209°CD3°CD14'CD19°CD59"; mpimb: CD11b°CD11¢"MHC H+F4/80'), MOHOIIUTHI (YesIo-
Bek: CDI14'HLA-DR'CD15; wmpmme: CD11b'Ly6C'F4/80°CDI11c¢), makpodaru (uenosex: CD14'CD68+;
MbIimb: CD11b+F4/80+Ly6C-Ly6G-), B-knetkn (uemoBek: CD19+; mpmmb: B220+), T-kinetku (denmoBex:
CD3'CD567; mpimb: CD3), NK-KkineTku (‘{CHOBQKZ_CD16+CD56+CD3_; MbImb: NK1.1), Helirpoduitsr (demoBex:
CD15'CD16'CD49d"; memms: CD11b Ly6G Ly6C™F4/80).

[Tpumep 4. Ummynuzarus HINT.

Mprimeli IMMYHH3UPOBAIN ¢ TIOMOIIbI0 pekoMOnHanTHOTO HIN1 rpunma (Sino Biological Inc.) B mpucyt-
cTBum Alum B kauecTBe ambroBaHTa. Yepes 11 qHEl KpoBb COOMpANH U aHATH3UPOBATH B OTHOIICHUH CIICIH (-
yeckoro k HIN1 rpunmna IgG ¢ ucnons3oBanueM ctangapTHoro nporokona ELISA.

ITpumep 5. SPR.

Bce skcriepuMeHTHl MPOBOAMIN € MOMOIIBIO CHCTEMBI ITOBEPXHOCTHOTO IUTa3MOHHOTO pe3oHaHca (SPR)
Biacore T100 (Biacore, GE Healthcare), kak ommcano panee (Bournazos, et al., 2014, Cell. 158, 1243-1253).
Bkparue, sxcriepumenTs nposon mpu 25°C B HBS-EP+ 6ydepe (10 MM HEPES, pH 7,4; 150 MM NaCl; 3,4
MM EDTA; 0,005% (06./06.) moBepxHOCTHO-akTUBHOTO BemiecTBa P20). [l u3mepenus adhduHHOCTH BapHaH-
Tl noaknacca IgG mns FeyR u IgG x pexomOunantHoMy CD40 mmmoOmnn3oBanu Ha yunax Series S CMS c
MOMOIIII0 AMHHHOTO COYETaHUSI U PACTBOPHUMBIC 3KTOAOMEHHBI 00pa3noB FcyR miu CD40 BBOamIN Yepe3 mpo-
TOYHBIE SYEHKN IPH Pa3IHMYHBIX KOHIEHTpanusax. s HexoTopeix FcyR m3MepeHus mOBTOPSUTH B TPOTHBOIIO-
JIO’)KHOM opueHTanuu npu nmmoomm3anuu FcyR u BBenennu pactBopumbix [gG. Berauranu ¢hpoHOBOE CBS3BIBA-
HHUE C XOJIOCTHIMH WUMMOOWIN30BAHHBIMU MPOTOYHBIMHU SYCHKAMU M KOHCTAHTHI aQ)()MHHOCTU PACCUUTHIBATIH C
UCTIONIb30BaHUEM TporpamMMHOro obecrneucHus oneHku BIAcore T100 (GE Healthcare) ¢ ucnonp3oBanuem 1:1
MOJIENTN CBSI3BIBaHUS JIeHTMIopa.

[Tpumep 6. KonkypeHTHbIH aHanu3 Ha ocHoBe SPR.

Konkypentnsie axcniepuMenTsl SPR nipoBoamn Ha mpubope Biacore T100 ¢ ucmonp30BaHUEM TTOABHKHO-
ro Oycdepa, comepxamero 10 MM cdocdara Harpust, 130 MM xmopuaa matpus, 0,05% Tween 20, pH 7,1 mpu
25°C, na moBepxHocTH, coctosiei u3 hCD40-Fc, mMMoOmin3oBaHHOTO Ha ceHCOpHOM unrie CMS5, ¢ ucmoinb30-
BaHWEM CTaHJIAPTHOTO aMUHHOTO coderaHus. Konkypenmuio 3a cBsaspiBanue ¢ hCD40L-Fc omenuBanu ¢ wc-
nmoJib30BaHreM GyHKIH "naBoriHas uabekms" ("dual injection") B ympaBmisiomeM mporpaMMHOM 00eCTIeUeHUH
T100 myrem mHBEKIMK MONeKybl 1 (ncxonnoe antuteno win CD40L), cpasy 3a KOTOpOH cleqyeT MHBEKIHS
KOHIICHTPAITUHM MOJICKYIIBI | WITH cMeCH MOJICKYJNEI 1 BMecTe ¢ MOJeKynoit 2. OTBETHI CBS3BIBAHUS CPABHUBAIIH C
KOHTPOJIbHON MHBEKLHEH MOJIEKYJIBI 2 OTAENbHO. Bee aKcepuMeHThl MPOBOAWIN ¢ UCTIONb30BaHueM 180 ¢ me-
PHOIOB BPEMEHH acCOLMAIMK M JIMCCOLMAINU CO CKOPOCTBIO MOTOKa, cocTapisromied 30 mxn/muH. IToBepx-
HOCTb YCIICIITHO BOCCTaHABIMBAIN MEXAY IIMKIAMU C UCIIOJIb30BaHUEM IBYX 15 ¢ MMIynbCcOB, comepskammx 10
MM riunusa, pH 1,5 co ckopocThio moToka, cocrasisttoeit 30 MKI/MuH.

IIpumep 7. ELISA cBa3eiBanus CD40.

Crnemuduanocts 1 ahHUHHOCTD CBsA3bIBaHUS moakiaccoB IgG onpenensiu ¢ momonibio ELISA ¢ ncmoins-
3oBaaneM pexombuHanTHoro CD40 (Sino Biological Inc.). Ilmarmetst gyt ELISA (Nunc) mokpbeIBaiu B Tevde-
Hue Hou rpu 4°C ¢ TOMOIIBI0 PEKOMOMHAHTHOTO BHEKIeTouHOTO qoMeHa CD40 uenoseka (1 Mkr/myHka). Bee
MOCTIEAYIONTNE CTaAUU MPOBOAMIIH MPH KOMHATHOM TemmepaType. Ilocie OTMBIBKH IDIaHIIETH OJIOKHPOBAIN B
tedueHue 1 4 ¢ momomrsio PBS/2% 06e3xupeHHOr0 MoIoKa U BIOCICICTBIHM HHKYOHpOBaiIX B TedeHue | 4 ¢ ce-
puitHo passeneHHbME IgG (1:3 mocenoBaTensHBIe pa3BeneHs B PBS/2% obesxupennom momnoke). [locne ot-
MBIBKH IDTAHIIETHI WHKYOHMpOBaIM B TeueHHe | 4 ¢ KoHBIorupoBaHHbIM ¢ HRP antutenom k IgG uenoBeka
(Jackson ImmunoResearch). OOHapy»keHe MPOBOAMIN C HCIIOJIL30BaHHEM IBYXKOMIIOHEHTHOTO Habopa cy0-
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crpara nepokcuaassl (KPL) u peakiuy ocTaHaBIMBAIIM € TIOMOIIBIO fo0aBneHust 1M opTodochopHOH KUCTOTHI.
[ornomenue npu 405 HM perHCTPUPOBAIIM Cpa3y ¢ MCIOJIb30BaHUEM criekTpodoTtomeTpa SpectraMax Plus (Mo-
lecular Devices) 1 Beraurtain GOHOBOE MOTIOMIEHUE U3 00PA3IOB - OTPHUIIATEIHLHOTO KOHTPOJIS.

ITpumep 8. Coznanue n nmonydenue Fc-Bapuantos k CD40.

BapuabenbHbie Tskenble W Jierkue oOmactu kimoHa 21.4.1 Ab k CD40 dyemoseka (marent CIHIA
Ne 7338660) cunresupoBam (Genwize) ¥ KJIOHAPOBAIM B SKCIPECCHOHHBIE BEKTOPHI MIIEKOITUTAIONIETO ¢ Kap-
kacamu IgG1 venoseka, IgG2 yenoBeka nim k Fc yenoBek, kak onucano panee (Li and Ravetch (2011) Science
333, 1030-1034). Jdns cosmanust BapmantoB Fc-momena IgGl dgemomeka (N297A, S267E, S267E/L328F,
G237D/P238D/P271G/A330R, G237D/P238D/H268D/P271G/A330R) n IgG2 uenoseka (C127S, C23285), caiit-
HaIpaBJICHHBI MyTareHe3 ¢ WCIOJh30BaHHEM CIEHMU(UIECKUX MpaiiMepoB MPOBOIWIA HA OCHOBaHHMH Habopa
Ui caiT-HampaeieHHOTo MyTareHe3a QuikChange site-directed mutagenesis Kit II (Agilent Technologies) B
COOTBETCTBHH C HMHCTPYKIMSIMHU NPOM3BOAUTENS. MyTHPOBaHHBIE IOCIEAOBATEILHOCTH IIIa3MUABI TOATBEP-
JKJTAJTU ITyTEM TIPSIMOTO CeKBeHHpoBaHus (Genewiz).

AHTHTENA co3/1aBay myTeM TpaH3ueHTHOH TpaHcdekuun kiaerok HEK293T (ATCC), ountmany ¢ ucnosnb-
3oBaHueM cMoibl Protein G Sepharose 4 Fast Flow (GE Healthcare), monsepranu nquanmmsy B PBS n noasepranu
crepunu3anmonaomMy QuistpoBanuto (0,22 Mm), kak onucano panee (Nimmerjahn, et al. (2005) Immunity 23,
41-51). Yucrory onermBasu ¢ momoibio SDS-PAGE u okpammBanus Kymaccwn, u, o orieHKam, OHa COCTaBJIs-
na >90%. Ab, ucmonp3yeMble U in Vivo SKCIIEpUMEHTOB, KOJMYECTBCHHO OICHUBAJIM B OTHOIICHUN TIPUMeECEH
sagotokcuHa (LPS) ¢ momompio ananu3a nu3ara améoonutoB MeuexBocta (LAL) m moaTBepkganu, 4TO OHH
xapaktepusytorcs ypoBHsamu < 0,1 ED/mxr. [Tommknonansuerii [gG genoBeka nmpuodperanu y Bio X Cell.

[Ipumep 9. CTUMyISIHS U JIEUEHUE OITyXOJIH.

Knerkn MC38 (2x10°) HMIIIaHTHPOBAITH MOXKOXKHO M 0GBEMBI OIYXONIH H3MEPSIIH KaXIble 2-3 JHS C IO~
MOILIBIO 3MEKTPOHHOTO LUPKYJIS M PETHCTPUPOBAIA B BHAE o0beMa ¢ ucronb3oBanueM dopmyist (L x L,)/2,
rae L, npeacrapmiser coboit camblii KOPOTKHN auaMeTp, U L, mpenacTasisier co00i caMblii JUIMHHBIA THAMETP.
UYepes 7 aHeH nociie MHOKYJISIIAN OIYXOJIM MBIIIEH paHAOMH3NPOBAJIH IO pa3Mepy OmyxoJ (1eHb 0) 1 BBOIUIN
UHTpanepuToHeansHyto (i.p) nabekuuio 200 Mxr IgG k CD40 nin koHTponbHEIX 1gG. Mblnm nonydany 1omos-
HutenbHoe Jiedenue 200 mkr IgG Ha 3 nensb. [ns monenu MeractazupoBaHus B Jierkue B16 MblaM BBOAMIN
MHBEKIHIO BHYTpUBEHHO ¢ 1x10° B16-F10 KIIeTKaMu 1 JeYriIn ¢ moMombio 40 MKT yka3aHHBIX Ab B xam | u 4
MIOCJIC MHBEKIMH OIyXO0JIeBBIX KiIeToK. Ha 14 nens jerkue cobupanu M aHAIM3UPOBAIN B OTHOIICHHH IIPHUCYT-
CTBHSI TIOBEPXHOCTHBIX 0YaroB METACTa3UPOBAHUSI C HCIOJIE30BaHUEM IPETIapOBAILHOM JIyTIBL.

IIpumep 10. Co3nanue ka1uHUYecKUX kanaunaToB Fc-Bapuantos k CD40 genoeka.

Jlst mccnenoBanmst TOro, TpedyeT Jim in vivo akTuBHOCTG 1gG venoBeka, HaneneHHbIX Ha CD40 yenoBeka,
B3aumoeiictBus ¢ huFcyRIIB, u ompenenuTh, MOKHO JIH TaKUE B3aUMOICUCTBUS JOMOIHUTEIHFHO CKOHCTPYH-
pOBaTh ISl ONTHUMH3AIMN aKTHBHOCTH MCXOJIHOTO aHTUTENa, BaprabesbHble o0nmactu kiaoHa k 2141CD40 (CP-
870,893, nznagansHo u3otun 1gG2) kmonupoBasin B Fe-MoauduimpoBanisie Ab ¢ pa3immaHON CIIOCOOHOCTHIO
B3auMoJieiicTBOBaTh ¢ FcyR uenoBeka. OHM BKIIOYAIOT B ce0s OTHOCSImUecs K aukomy tumy [gGl yemoBeka u
cepuro MytHpoBaHHBIX 1gGl ¢ yBenmueHHBIMH adGUHHOCTSIMHU CBS3BIBaHUS MO oTHomeHuio k huFcyRIIB.
ELISA, ¢wur. 1D, u SPR (tabxa. 3) moareepaniu, 4to pasnudnbie Fc-noMensl, BBeneHHbie B Ab kiioHa 2141 He
M3MEHSTH HU UX CIEIUPUIHOCTh CBA3BIBaHUs, HU MX adhGuHHOCTH 10 oTHOIEeHHIO K CD40 genoBeka. B Tab. 4
0000meHHo npencTaieHsl ahduHHOCTH pasnuyHbiX Fe-BapuanToB xioHa 2141 x pexomOunanTHeIM huFcyRI,
hFcyRIIA, huFcyRIIB n huFcyRIIIA, uro onennBanu ¢ nomomsio SPR.

Tabmmma 3
Addurnroctn Fc-BapuanToB kiona 21.4.1 k CD40 venoBeka
Fc-EapirarT Ka (LMo Kd {lic} KD {M)
g6l 5973710+ 1.1897103 1.991*1D°¢
IgG1-N2Z97A 5.234*10%  1.1a1*103F 2219*108
1gG1-8267E 4999 *10% 1.155*10'F 2.309*10®
1gG1-5267E/L328F 4.2327¥10¢  1.159™10% Z2.738¥i0E

1gG1- G237D/P238D/P271G 4.217*10% 1,129*103 2.678*108
JA330R (V9)
]gGl-GZBTD/PZBﬂD{[[ZﬁﬂD 4.1 *704 1.125*10-3  2.743*108

/P271G/A330R (V11)
IgG2 3.486%10° 1.081%103 3.101*10°%
IgG2- C2328 (1gG2A) 3.515*10¢ 1.088*103 3.095%10°8
1gG2- C127S (1gG28) 3,549 *10% 1.096*103 3.088%10°®

KoHcTaHTBI CBSA3BIBaHUS MOTYyYald ¢ MoMouIbio aHanm3a SPR ¢ mmMoOmnm3oBanueMu 1gG u pactBopu-
MeiM CD40.
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Tabnuma 4
Addunrnoctu Fc-BapuanToB kioHa 21.4.1 k FcyR genoseka
mHr #OUp Yo it AKTHBUP IO
Fe-rapmarT hFcyRIB hFeyRI hFcyRIIARISE hFCYRUIAFLSS
Ko (M) Fold Ko{M) xpamsocte  Ky(M) xpamocms [, (M) Xpat@ocT
IgG1 30 X10* 1 517%30° 1 116X 10% 1 67X 10¢ 1
ORKOrO TRHA

N2974 5T NA LET I LTI nd N
SE 833X 100 0.2 26x10% 11 9.8 X 10% 158 m NA
SELF 431%105 698 168%10° 14 L77X10% 655 ndp NA
Vg 9,39 %10* a2 S.7BX 107 0.009 4.11x10% 0.28 m NA
V11 215X 10° 956 2.3X107 0.022 3.84%10°F 0.3 ndb NA
1gG2 <o’ NA ndb N <10% NA <16° NA

KoHCTaHTBI CBSA3BIBAHUS TOJTyYalIy ¢ TOMOIIBI0 aHam3a SPR.

Kparnocts=Kp(IgG1)/Kp(Fc-Bapnant) n.d.b, HeT 0OHapyx)uBaeMoro cBsi3biBaHMs; NA, HET JaHHBIX.

3nauenus Kp 1 kpaTHOCTh U3MeHeHul 1o cpaBHeHHIo ¢ IgG1 auxoro tuna ansg myranta SE nonyuanu w3
cchutoK (Smith et al. u Chu et al. 2008).

[Tpumep 11. B3aumoneiictBue ¢ FcyR HE0OX0aMMO /ISt in Vivo aKTUBHOCTH derioBedecknx mAb k CD40.

Hapsiny ¢ tem, uto nzotun IgG1 xapakTepusyeTcs OTHOCHTENBEHO BBHICOKOH ay()MHHOCTBIO B3auMoeHCT-
Buii co Bcemu FcyR gemoseka, nzotun IgG2 CP-870,893 xapakrepu3yercs o4eHb HU3KUMHU a)PUHHOCTIMU CBSI-
3piBanms ¢ FeyR dernoBeka, 3a nckmoucaneM FCyRIIA™?! (dur. 3A u ta6m. 4). DddexruBrocts m3orumos IgG1
n [gG2 k CD40 in vivo B koHTeKcTe FCcyR denmoBeka cpaBHUBAIM ITyTEM HCCIIETOBAHUS MX CIIOCOOHOCTH aKTH-
BHPOBAaTh M OCYIIECTBJIATH JKCHMAHCHIO T-KIETOK B rymaHm3upoBaHHOW B otHomeHuu CD40/FcyR mopenw.
OBandymun (OVA) mocTaBisuii K ASHAPUTHBIM KJIETKaM ¢ rnmoMomnpio xumepHoro Ab xk DEC205, konbrorupo-
BanHoro ¢ OVA ("DEC-OVA" (Li and Ravetch (2011) Science 333, 1030-1034)) Bmecte ¢ mro0biM u3 [gG1-Fc
yenoBeka, 1gG2-Fc yenoseka nnmm N297A Fe-null monkmaccoB mAb k CD40 CP-870,893 u moxBeprainu MOHH-
TOPHHTY B OTHomieHuH npucyrctBus OV A-cneunduyecknx T-kieTok B KpoBoTOKe 4epe3 7 aueit (pur. 3B).
Hapsiny ¢ Tem, ato kak uzotumn IgG1, Tak u m3otun [gG2 XapakTepu30BaIMCh aablOBaHTHRIMU 3¢ dekramu Ha T-
KJIETOYHYIO akTuBanuio, [gG1 npuBoam K 3HAYUTENBHO 00JIEe BBICOKOMY T-KJIETOYHOMY OTBETY I10 CPAaBHEHHIO
¢ motunoM [gG2 omuoro u Toro xe kioHa kK CD40. AktuBHOCTh IgG1 MONHOCTHIO OTMEHSIACH ITyTEM BBeEJIe-
Hus MyTanuu N297A, koTopas mpenoTBpamaer cBsas3biBaHue ¢ FcyR, ykaspiBas Ha To, 4TO B3auMoOJEHCTBHE C
FcyR HeoOxoaumo mutst aronnctudeckoit aktuBHOCTH 1gG1 k CD40. 3HaunTtenbHas akTuBHOCTH 1gG2 yrpaunBa-
Jach TP MCCIICIOBAHUN B BUJE JETJIMKO3WIMPOBAHHON (POPMBI, KOTOpasi XapaKTEPHU3yeTCsl CHIDKCHHON aduH-
HocTblo cBs3biBanms ¢ FeyRIIb o cpaBHenuro ¢ 1gG2 nukoro tuma. Oto ykasbIBaeT Takxke Ha FcyR-3aBucumyro
akTuBHOCTH 1gG2 k CD40 u 1aeT OCHOBaHUE MPEANOIOKHUTH, YTO OTHOCUTEIHLHO CHIDKEHHYIO aKTUBHOCTH 1gG2
10 cpaBHEHUIO ¢ M30THIIOM [gG1 MOKHO OOBSCHHUTH ero HU3KUMHU adpUHHOCTSIMHU cBsi3biBaHMs ¢ FcyR uenose-
Ka. B oTiimumne oT 3TOro BEIBOJA arOHHCTHYECKas akTUBHOCTh aHTuTena k CD40 monkmacca 1gG2, kak npearno-
naran, sBisuiack FcyR-He3aBucumoit 1 npesacTasisiia co00i pe3ynbTaT YHUKAIBHON KOH(UTYypanny MapHupa
IgG2 (White, et al. (2015) Cancer cell. 27, 138-148), onocpenoBaHHO! "TiepeTacOBaHHBIMU" TUCYIHGUIHBIMU
cBs3saMu Mexay mapaupoM [gG2 u obmactsmu CHI. [y viccnenoBaHus 3TOM BO3MOKHOCTH, KOHKPETHBIC IIHC-
teunsl CP-870,893 myTupoBanu, 4To NpHUBENO K 3aMKHYTHIM KOH()OPMAaIMOHHEIM (pOpMaM - KJIaCCUUECKOH Y-
koH(popmannu "IgG2-A" n Gonee xommakTHOH koH(popmanmu "IgG2-B", momydeHHOH ¢ MOMOLIBIO MyTalUi
C232S u C127S cootBerctBenno (Allen et al., 2009, Biochemistry 48, 3755-3766). O6e dopmsr 1gG2 npuBoasT
K aKTUBHOCTH, cXoHO# ¢ IgG2 mukoro Tuia, ykaselBas Ha TO, YTO KOH(OpMaLusl IAapHUPHOI 00acTH He OIl-
penenseT in Vivo arOHMCTUYECKYI0 aKTHMBHOCTH m3otumna IgG2 storo kimona Ab B koHTekcTte FcyR demomeka.
Bouee Toro, in vivo aronnctrdeckas akTuBHOCTH popMm [gG2-A u 1gG2-B CP-870,893 B TpaHCTEHHBIX B OTHO-
mennn CD40 demoBeka MbIIax B T€HETHIECKOM OKpykeHur 60 FcyR mbimm, mrbo FcyR wemoBeka cpaBHU-
BalM M OOHAPYXWITH, 9TO B OKpykeHnn FcyR Mbrmm tompko hopma IgG2-B sBnsieTcss akTHBHOH, TOTIa Kak B
okpyxeHnn FcyR gemoBeka o6e GopMbl XapaKTepU3YIOTCS 3HAUYMTENBHONW W CXOJHON aKTHBHOCTHIO. JlaHHEIE,
noiyderssie st Ab CP-870,893, nononHUTENFHO MOAAEPKUBAIOT CXOIHYIO HEPApXUI0 B arOHUCTHYECKOH aK-
THUBHOCTH, HaOmomaemyto st 1gG1l u popm 2A u 2B noaknacca IgG2 Chilob 7/4, npyroro aroHHCTH4ECKOTO
kioHa Ab k CD40 uenoBeka, KOTOPBIH pacio3HAET AMUTOIN, OTIMYHBIN oT 2141. Hapsiny ¢ TeM, 4To mojkmiacc
IgG2 ChiLob 7/4, kak coobmanock, XapakTepru3yeTcsl MPEBOCXOAHONH aKTUBHOCTBIO 10 CPABHEHHIO ¢ €ro (Gop-
moit 1gG1 npu orcyrcTBuM Mim B mpucyTcTBuM FcyR Mblmm, Taxoke HaOIIOqamy, 94To Ul 3TOTO KJIOHA B IIPHU-
cyrctBum FcyR uenoBeka nmonkiacc IgG1 npeBocxoaut 1gG2, u uro 06e xonpopmarmonnsie Gopmsl 1gG2 xa-
PaKkTepH3yIOTCsl CXOIHOM akTHBHOCTHIO. Kak Habmonanocs st CP-870,893, npu ananuze na huCD40/mFcyR
Mblmax Tosibko (opma 1gG2-B sBiseTcs akTMBHOW M NMPUBOJUT K 3HAYMTENIFHO YCHJICHHOH aKTMBHOCTH IIO

-43 -



041323

cpaBHeHHIO ¢ IgG2-A.

OTH JAaHHBIE YKa3bIBAIOT HA TO, YTO B (U3HOIOTHYECKOM KOHTeKcTe FcyR demoBeka, in vivo akTHBHOCTB
aroHUCTUYecKuX, denoBedeckux 1gG k CD40 3aBucur ot B3aummozeicTsus ¢ FcyR, HO He oT uX kKoHpopMaIuu
mapHupa. BaxHo, 4TO JaHHBIE MMOJYEPKHUBAIOT MPEHMYIECTBO MCIIOIb30BaHUs TYMaHU3UPOBaHHON B OTHOIIIE-
HuU FcyR MbImmuHOM Momenn it m3ydeHusT HaJuieskammuM o0pa3oM akTUBHOCTH 1gG denmoBeka. YUHUTHIBas B3a-
nmonericteue 1gG genoBeka ¢ FcyR denmoBeka, ykazaHHBIC MBIIIH TTO3BOJSIOT W30€XKaTh MPOTHBOPEUYHUBBIX pe-
3yJIbTAaTOB, KOTOPHIE MOYKHO TOJYYHTh ¢ MCTIONb30BaHueM [gG denoBeka B MoAemsIX, coaepkamux FeyR mprmm.

IIpumep 12. OntummsupoBanHas akTuBHOCTH IgG k CD40 uenoBeka, nocturaemas c¢ nomomsto Fc-
BApUAHTOB, YCUJICHHBIX B OTHOIIEHUH cBsi3bIBaHuUs ¢ FcyRIIB, Ho He ¢ FcyRIIA.

Jlanee onpenensum, Oy/eT JIn yBEIMUYCHNE B3aUMOJICHCTBHII CBS3BIBAHUS MEXKTY YEIOBEUECKUMH aHTHUTE-
nmamu k CD40 u hFcyRIIB npuBomuTh B pe3ynbraTe K yBEIMUEHHOU in vivo 3¢ ¢deKTUBHOCTH. AQPHUHHOCTD U
ceNeKTUBHOCTh cBsa3biBaHUS [gG denoBeka ¢ hFcyRIIB MOXHO yBeNWUYWTH C MOMOINBIO MyTareHe3a ux Fc-
nmomeHa. Fc-papuantsr CP-870,893, necymue Toueunbie mytamuu S267E (SE) u S267E/L328F (SELF) (Chu et
al. (2008) Molecular Immunology 45, 3926-3933), naror B pe3ynsrate 30- n 70-kpaTHO yBenuueHHYIO adduH-
HOCTh cBsi3biBaHus ¢ hFcyRIIB, cooTBeTcTBenHO dur. 4A u 1abn. 4). [Ipy BBeAeHNH TYMaHU3UPOBAHHBIM B OT-
HomeHnu FcyR/CD40 mbimam ykazaHHble Fc-BapHaHTBI MPUBOAIT K HEOOIBIIIOMY, HO 3HAYUMOMY YBEITHUEHUIO
UX CIIOcCOOHOCTH aKTHBUPOBAThH T-KIETKHU in vivo no cpaBHeHMIO Kak ¢ IgG1 nukoro tuma, Tak U BapHaHTaMH
I1gG2 CP-870,893, ¢ur. 4B).

bnaromaps cxozncTBy mociieioBatenbHOCTEH B cTpyKTypHOMY cxoicTBy Mexay hFcyRIIA u hFeyRIIB my-
tatmu SE u SELF Tarxke mpuBOJAT K yBeIHMYeHHOH ad(UHHOCTH CBS3bIBaHUS ¢ akTuBHpylomuM hFcyRIIA.
CrnenoBareabHO, HECMOTPS Ha yBelndeHUe uX adhGUHHOCTH CBs3bIBaHUs ¢ mHTHOUpYyronmM hFcyRIIB, cooTHo-
menne apdpunaocter cBszpiBanus ¢ FCyRIIA/FcyRIIB ykazaHHBIX MyTHpOBaHHBIX IgG SBISETCS CXOIHBIM C
takoBbIM y IgG1 nukoro Tuma, u TakuM 00pa3oM, Kak ObLIO IpelcKa3aHo, MPUBOJIT K OTPaHMYEHHON aKTHBHO-
CTH 3TOTO TIOJIKJIAcca, Kak 3To HaOmoanoch Ha ¢ur. 4B. [ ontumuzanuu B3aumopeiicteus FcyRIIB ¢ Fc mpu
orcyrctBuM  FcyRITA  cozmamm  Fc-Bapmantet CP-870,893 ¢ HemaBHO ONHMCAHHBIMU — MYTallAsSIMU,
G237D/P238D/P271G/A330R (V9) u G237D/P238D/H268D/P271G/A330R (V11), KoTOpBIE yCHIMBAIOT ad-
(uHHOCTH cBs3bIBaHUS crienuduueckn 1Mo otHomeHno kK hFcyRIIB, Ho He k hFcyRITA (Mimoto et al., (2013)
PEDS 26, 589-598). Fc-Bapuanter V9-CP-870,893 u V11-CP-870,893 mpuBoasat k 32- u 97-KpaTHO yBEIHUYCH-
HOH addunHOCTH cBsizbiBaHus ¢ hFcyRIIB u npubansntensHo 3-KpaTHO CHMKEHHOH aQ)()MHHOCTH CBS3BIBAHHSA
¢ hFeyRIIAR!, dur. 4A u tabm. 4). O6a Fe-papuanta V9 1 V11 XapakTepu3yloTcs 3HAYHTEIBHO YITYUIICHHON
in Vivo aKTHBHOCTBIO 110 CpaBHeHHIO ¢ noakinaccoM 1gG2 CP-870,893 (IgG2), u ero SE- u SELF-Fc BapuaHTh
XapakTepu3yoTcst ycuieHHoH adduHocThio B otHomeHnH kak hFcyRIIB, Tak u hFcyRIIA. Bapuanr 2141-V11
OPUBOAUT K 25-KpaTHOMY yBenudeHuto T-kineTouHoi akTuBanuu 1o cpaBHeHuto ¢ CP-870,893-IgG2 u 5-
KpaTHOMY YBEIHYCHHUIO TI0 CPaBHEHHIO ¢ aKTUBHOCTHIO, MONydeHHOH ¢ momonisio SELF-BapuanTa, ¢ur. 4B.
Cxonnyto mepapxuto Habmogamm ans Fc-BapumantoB CP-870,893, korma m3mMeHeHHE MacChl Tella ONpPEIeIsLIN
mocye BBeleHMs aHTuTen, Gur. SA. Hapsaay ¢ Tem, 4ro Bce uccnenyemslie Fc-BapuaHTBI IPUBOIMIIN K CTATUCTH-
YEeCKHM 3HAYMMBIM CHIDKCHHSAM MAacChI TeJa TMOCIIe OMHOKPAaTHONH MHBEKINH aHnTtuTena k CD40, rpymma, koTopoit
BBOIIM MHBEKINIO V1 1-Bapranta CP-870,893, xapakrepu3oBayiach Hanboyiee 3HAYNMBIM CHUKCHHUEM.

AnammsupoBanu papmakokuneruaeckue (PK) coiicTBa yka3aHHBIX Fc-BapraHTOB aJis HCCIIETOBaHUS TO-
ro, IPUBOAT JIM UX paziuydaroiieecs cBszbiBaHue ¢ FcyR k paznuuaromumest PK ckopoctsm kimpeHnca, 4To Mo-
JKET OOBSICHATD UX Pa3IMYaoONINecs arOHNCTHYecKue akTuBHOCTH. OOHapyxwuin, yto SELF n V11 Fc-BapnanTst
CP-870,893 xapakrepusyroTcs OoJiee OBICTpOIl CKOPOCTBIO KinpeHca, yeM nojxnace 1gG2 (¢pur. 4B), npenno-
JIO)KUTETBHO, B pe3yJIbTaTe UX YCHJICHHON akTHBHOCTH cBs3biBaHUs ¢ FCRIIB. Tem He MeHee, HECMOTpS Ha TOT
¢axr Toro, yro SELF n V11 xapakrepusytotcs Oojiee OBICTPBIMHE CKOPOCTSIMH KIIMPEHCA, OHU TPOSIBIAIOT IIpe-
BOCXOJHYIO arOHHUCTHYECKYI0 aKTHMBHOCTh MO cpaBHeHHIO ¢ [1gG2. AHanmorumuHo, HecMoTpsi Ha cxonHbele PK
ceoiictBa SELF u V11, V11 saBngercs npeBocxoaHbIM aroHucToM o cpaBHeHUto ¢ SELF. IToaToMy uckmiroueHo,
9TO BO3MOXKHOCTh TOTO, YTO pa3nuvHble cBoicTBa PK 3THX Fc-BapHaHTOB OOBSICHSIOT WX arOHUCTHYECKYIO aK-
THUBHOCTb.

Bnusinne B3anmoneiicteus ¢ hFcyRIIA na aktuBHOCTE CP-870,893 omeHuBaiy myreM CpaBHEHHS €ro ak-
TUBHOCTH y MBIIlIel, TpaHcreHHbIX B oTHomeHuu CD40 uenoseka u FcyRIIB uenoBeka, HO HE B OTHOILIEHUU
FcyRIIA, nnu Meimei, TpancreHHsIX B oTHomeHuH CD40 uenoseka, FcyRIIB uenoBeka u FcyRITA genmoseka
(¢wur. 4C). DpdexruBHoCcTh T-KIIeTOUHOM akTHBanu CP-870,893-1gG2 3HaunMMO ycHIMBaNach Mpu OTCYTCTBUU
FcyRITA, yxa3bIBast Ha OTpULATENbHYIO poib B3auMoaencTBus ¢ FCyRIIA Ha aroHHCTHYECKYIO0 aKTUBHOCTD 3TO-
ro mAb x CD40.

Hacrosimee n3o0perenne qeMOHCTpUPYeET, uTo nkenepus CP-890,873 miist yCHIIGHHOTO B3aUMOJICHCTBUS
¢ hFcyRIIB npu coxpaneHun HuU3Koro cootHomreHus cBs3biBanus FcyRIIA/FeyRIIB npuBomuT K ONTHMHU3HPO-
BaHHOM in Vivo arOHUCTUYIECKON aKTHBHOCTH uenoBedeckux 1gG k CD40.

VYBeNWYeHHYI0 MMMYHOCTUMYJIHPYIOIIYI0 aKTHBHOCTh 3a CYET CEeJIEKTUBHOTO YCHJICHHS CBS3BIBAHHA
FcyRIIB nponemonctpupoBanu st mAb 2141 (CP-870,893), kotopoe He Onokupyet cBsizpiBaHne hCD40 ¢
CD40L, nemoHCTpUpPYS, YTO aroHUCTHYecKHe denoBedeckrne mAb k CD40 MOXHO ONTHMH3HPOBAThH 32 CUET
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cenexktuBHoro ycuiienuss FcyRIIB-cBsi3piBaHust mocpeacTBoOM Fc-MHKeHEepUH HE3aBHUCHMO OT MX CBSI3bIBAIOIIMX
SMHTOIIOB ¥ UX CIIOCOOHOCTH IepeKkpecTHO OokupoBaTh cBsizsiBanne CD40L ¢ CDA40.

Baxxnocts B3anmonetictuii ¢ FcyR mist Hanbonee adpexruBHOr0o mAb k CD40 denoBeka mMpoaeMOHCTPH-
poBaTM B KIWHUYECKOW TPaKTHUKE, CPEeOW MpPOYero, M TO, KaK CeJeKTHBHas MaHumysmus c FcyR-
B3aUMOJICHICTBUSAMU C MOMOIIBI0 FC-WHKEHEpHH YCHIMBACT aKTHBHOCTh YKa3aHHBIX JICKAPCTBEHHBIX CPEJCTB.
OTH BBIBOJABI CTajdM BO3MOXKHBIMU OJIarojiapsi MCIIOJIB30BAHHUIO PETPE3CHTATUBHOW MOJENH in Vivo, KOTOpas
TOYHO OTpa)KaeT pa3sHOOOpasne M CIeU(PUIHOCTh KIETOYHOTO TUMa cucTeMbl FcyR uemoseka.

Hacrosiee n300peTeHne TakKke ONpoBepraeT MPeACTaBICHHE O TOM, YTO AMUTOIHAS CTIe()UIHOCTH aro-
Huctryeckoro mAb k CD40 onpenensier ero norpedroctu B FcyR (FeyR-ne3aBucumelii mo cpaBuennto ¢ FeyR-
3aBUCHMBIM COOTBETCTBEHHO) uisi akTHBHOCTH. CP-870,893, ChiLob 7/4 He KOHKYpHpPYIOT CO CBS3BIBAaHHEM
CD40L, Ho, Kak OBLTO JOKa3aHO, SBISAIOTCS FCYR-3aBHCHMBIMU ISl UX ONTAMAEHOW aKTHBHOCTH 1N Vivo.

Paszmuunble peskUMBI JCHCTBUS MOXKHO HAOJIONATh MEXKIY Pa3IMYHBIMK KJIOHAMH MAD, XOTS OHH Xapak-
TEePU3YIOTCS 0O0IIeH 1eneBol MoJeKyoi. Hampumep, HenaBHO OOHAPYKUIIM, YTO aHTAarOHUCTHYECKHEe MADb K
PD-1 o6namaror nmotenimanom obecrneunBath FcyRIIB-3aBucHMBIN aroHU3M HAa OCHOBAHUH WX SMUTOIMHOM CIie-
mupuarocty (Dahan et al. (2015) Cancer cell. 28, 285-295). X0Ts MBIIIMHBIE MOJEIHA MOTYT OBITh OYCHD HH-
(hopMaTUBHBIMH IS ONIEHKH aKTUBHOCTH MAD, MmepeBo]; aKkTUBHOCTH MAD y MBIITH Ha TEPaNieBTHUECKOE CPEJI-
CTBa [UIA YEJIOBEKA HE SIBISICTCS MPSIMBIM, U TEPANIeBTHIECKHE MEXaHU3MBI, Ha0IF0JaeMble I MBIIIMHOTO MAD,
MO>XKHO M3MEHUTH MPHU pa3padoTke ToMosIormdHbIX denoBeueckux I1gG. IMocpencTtBom rymanmzanmu kak CD40,
tak 1 FcyR co3manu Moaens MBI, KOTOpask MO3BOJISIET in Vivo OICHHBATH KIIMHUYECKUE MPOAYKTHI, paccMaT-
pHUBasi aKTUBHOCTH, ONOCPENOBaHHYIO Kak mx Fab-momenamwu, Tak u Fc-momeHamu. OTH MBI 00eCTIEYMBAIOT
BO3MOXKHOCTh BbIOOpa "munepa” cpeau manenu yenopedeckux mAb k CD40 Ha 0CHOBE WX arOHUCTHYCCKOU aK-
TUBHOCTH In Vivo. AHAJOTHYHBIN MOJIXOM CICAYET UCIONIB30BaTh IS CO3JaHHS MBIIICH, T'yMaHH3HPOBAHHBIX B
OTHOIICHUN JPYTUX TEpareBTHUECKUX MuIIeHeil B okpyxkeHnu huFcyR mms ontumansHOTO BEIOOpA DOMOIHH-
TEJNBHBIX IMMYHOMOIYIHPYIOMIX mAD.

XoTs yiydllIcHHAsh arOHHCTUYECKas aKTUBHOCTH ONOCpenoBaHa Fc-BapuaHTaMu, YCHJICHHBIMU KakK IS
ces3piBanus FcyRIIA, tak n FcyRIIB (manpumep, ¢ momompio mytaruii Fc S267E wmm S267E/L328F), ux ak-
THBHOCTh OTPAaHWYEHA MX YCHJICHHBIM CBSI3bIBaHHEM C akTUBUpYOmuM FcyRITA. Takum o6pa3om, B HACTOSIIIEM
UCCIICIOBaHUU FC-BapHaHTBI C CEJICKTHBHBIM YCHJICHHEM TIPU CBSI3BIBAHUH HUCKIFOYUTEIHLHO C HHIHOUPYIOIINM
FcyRIIB 6butn oTMeueHBI Kak HanbOomee 3¢ dekTuBHbIe pon3BoaHble MAb k CD40. OTcyTcTBHE aKTHBHOCTH
MbIIMHBIX MAb k CD40, Hecymmx noaknace 1gG2a, KOTOPBI NPEAIIOYTHTENHFHO CBSI3BIBACT aKTUBHPYIOIINE
FcyR, cBsa3ano ¢ ucromennem CD40-skcnpeccupyrommx kinetok (Li and Ravetch (2011) Science 333, 1030-
1034). TTockonwsky FcyRIIIA genoseka, Ho He FcyRITA, onocpenyeT in vivo uctomierue ¢ momomsio mAb (Dil-
illo and Ravetch (2015) Cell 161, 1035-1045), a myranTsl S267E nnm S267E/L328F ycuneHsl IO OTHOIIEHHIO K
FcyRIIA, HO He FcyRIIIA, cHwkenHas »>¢dektuBHOCTF mMAb k CD40, omocpenoBannas FcyRITA-
B3aUMo/ieiicTBHEM, He o0ycnoBieHa ncromenneM CD40-skcnpeccupyonmx KIEToK. MexaHu3M, KOTOpbIii 00b-
SICHAET ATOT MHTHOUpyronuii g dext 3a cuer FCyRIIA, aBiseTcst mpeaAMEeTOM HAIUX TEKYIIMX HUCCIICTOBAHHMA.
TTomumopdusm ructununa (H)/apruauna (R) B monoxenun 131 FcyRIIA obOycnaBnuBaeT ero ahpuHHOCTH CBsI-
3piBaHms 10 oTHomeHmio K 1gG2, FeyRIIa™! xapakrepusyercs npubimsutensro B 5 pas 6onee BBICOKYIO ad-
durrocTs K IgG2, uem FeyRIIa®"™! (van Sorge ¢ coasr., 2003) Tissue Antigens 61, 189-202). U3-3a uHrHGH-
pytomero sddekra FeyRIIA Ha aktuBHOcTs CP-870,893 mammentsi, Hecymue remotun FeyRIIA™H voryr
XapaKTepU30BaThCs YMEHBIIEHHBIM OTBETOM Ha jeueHue ¢ nomomibio CP-870,893. I'yMaHN3UpOBaHHbIE MBIIIH
HECYT T€HOTHII FcyRIIABlR/R, HO JIMHUIO FcyRHAmH/ " C031a10T TaK, YTO MOKHO BBISIBUTH BKJIAJ] TOIAMOPGI3-
Mma aymeneid FcyRITA B aktuBHOCTE mAb k CD40.

IMpumep 13. VII Fc-Bapuant Ab k CD40 xapakTepusyeTcsi MpeBOCXOAHON ITPOTHBOOITYX0JIEBOH aKTHBHO-
CTBIO.

OneHuBaay, MOXET JIM yBEIWYCHHAs aroHUCTHYeCKas aKTHBHOCTh, HabOmomaemast s FcyRIIB-
YCHJICHHBIX MYTHPOBaHHEIX Fc-BapHaHTOB 00yCIAaBIMBATH YBEIHMUYCHHYIO MPOTHBOOIYXOJICBYK) AKTHBHOCTB
mADb k CD40. I'ymanusupoBansbix B otHomeHnn CD40/FcyR MbImieit HHOKYINPOBAIA CHHTEHHBIMA OITYXOJISI-
MU aJIecHOKapIMHOMBI TosicTol kuiku MC38 u neywnu ¢ nomombio 2141-1gG2, -SELF u -V11 Fc-Bapuanton
aronuctuueckoro mAb k CD40 xmona 2141 (¢ur. 5A). Jleuenne kak ¢ nomouipro 1gG2 (CP-870,893), tak u
SELF Fc-BapnaHTOB MPUBOIUT K CXOTHBIM IPOTHUBOOIYXOJIEBEIM A deKrTaM (MpHOIN3UTENbHO 65% CHIDKEHUE
o0BeMa OITyXOJIM TI0 CPAaBHEHHIO C HE TOJXYYHBLINM JedeHne kKoHTpoieM u 20-33% He conepamux OIyXoJb
MBI COOTBETCTBEHHO). TeM He MeHee, JiedeHue ¢ moMolpio Fc-Bapuanta V11 mpuBOIuT K BechbMa 3HAUYW-
TEJNBHO YIIYYIIEHHOMY IPOTHBOOIYXOJIEBOMY OTBETY M OOECIIEYMBAET TOJHOE BEBI3ZIOPOBICHHE OT OIMyXOJeH
BCEX MBIIIEH B 3TOH rpynne. CXOIHBIN TPEH] HAOITIOAAN ¢ UCTIONB30BaHUEM MOJICIIM METACTaTHIECKOW Mea-
HOMEI B16, K KOTOpO# CTaTUCTHYIECKH 3HAUMMOE CHIDKEHHE YHCIIa METAacTa30B B JIETKMX HAONIONANN TONBKO Y
MBIIICH, TTOYYUBIIHX JedeHue ¢ momorbo V11, Ho He ¢ momomipio SELF mnmu IgG2 Fc-BapuanTos, ¢ur. 5B.
OTH faHHBIE YKa3bIBAIOT HA TO, YTO MPOTHBOOIYX0NEBYI0 akTUBHOCTh CP-870,893 MOKHO yCHUIHUTh C HOMOIIBIO
Fc-nmxenepun antutena st o0ecriedeHns CeNeKTUBHOTO ycuiieHus: B3aumogeicTeus ¢ FcyRIIB u BeimenmuTh
Fc-Bapuant V11 3toro kiona mAb B ka4eCcTBE ONTHMATBHOTO KIIMHUYECKOTO KaHAUIATA.
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VYuukansHast koHGopMarws mapaupa [gG2 u30THIIAa YeoBeKa, Kak HEJTaBHO COOOIIAIOCh, YCHIIMBAET aro-
HUCTHYECKYI0 akTUBHOCTH MAb k CD40 FcyR-ne3aBucumbiM 06pa3zom. [ToaToMy MpenmooKuiIu, 9To MpeBoc-
XOJIHAasE arOHUCTHYECKas aKTHBHOCTh, HaOmromaemas ans CP-870,893, oOycnosiena ero msotunom IgG2 mo
cpaBHeHHIO ¢ m3otunoMm IgG1 mpyroro aronucrudeckoro Ab k CD40 B kmuHHYeckux uccienoanusnx, ChilLob
7/4 m SGN40. Korma ChiLob 7/4 u SGN40 co3nanu B Bune 1gG2, oHn npuBenn K yCHICHHOW 3G (HEKTUBHOCTH
0 CpaBHEHUIO ¢ WX ucxoMHbIM m3oturoM IgG1 (White et al. (2015) Cancer cell. 27, 138-148). Hemoctatok 3T0-
TO UCCIICIOBAHMS 3aKIIF0YACTCS B TOM, 4TO MAD OIEHHBAJN TOJHEKO B IPUCYTCTBHUH (WK TIpU OTCYTCTBHM) FCyR
MBIIIH U UX 3aBUCHMYIO OT U30Tuna 3()()eKTUBHOCTH B MPaBIIILHOM KOHTeKcTe FcyR denoBeka He oneHuBanu. B
HACTOAIIEM JOKYMEHTE TIoKa3aHo, 4yTo ucroyib3oBanrne ChiLob 7/4 B Buae 1gG2 npuBoAUT K CHIYKEHHOH aKTHB-
Hoctu 1o cpaBHeHHIo ¢ IgG1l B xoHTekcTe FcyR denoBeka. [lomonHurtenbHO oneHUBanu akTuBHOCTH 1gG1l mo
cpaBHeHMIO ¢ TTonkinaccamu 1gG2, Bkimodas B cebs popmbl 2A u 2B 1gG2, kak CP-870,893, tak m ChiLob 7/4 u
obHapyxwm, uto 1gG1 sBiserca Gonee akTuBHBIM, yeM IgG2 u ero akTuBHOCTH siBisieTcs: FcyR-3aBucnmoit.
CrnenoBarenabHO, CSTATN BEIBOA O TOM, YTO MPEBOCXOAHAS aroHUCTHYeCKas akTUBHOCTh 1gG2 k CD40 uenose-
Ka, HaOJIro1aeMasi y MbIIIIel He peJieBaHTHA €ro KIIMHUYECKON aKTUBHOCTH Y JIoAeH. boiee Toro, oTHOCHTENBHO
BbICOKast akTuBHOCTh CP-870,893 mo cpaBHenuto ¢ npyrumu mAb k CD40 He sSBIseTCS pe3ysIbTaTOM H30THIIA
I1gG2 u, BeposATHO, ABISAETCS PE3YIHTATOM PACIIO3HABAHUS MAD YHHKAIBHOTO CHETIUPUIECKOTO arOHUCTUIECKO-
ro snuTomna. Hakownern, cenektuBHoe ycuienue it FcyRIIb-cBsA3bIBaHUS HAa CETOMHANIHUNA JACHD SBIISETCS HAW-
6ouee a3 pexTuBHOI cTparerueit ycmrenus s dexriuBHocTH arornzma mAb k CD40.

Tabnuma 2
O06001eHHOE TIPEICTABICHUE IEPEYHS TOCIIE0BATEILHOCTEH
SEQ ID Omcanne
Tsoxenas nens CD40 uenoseka (2141)

2 Jlerkas nems CD40 uenoseka'

3 Tsoxenas mems N297A

4 Tsoxenas nens SE

5 Tsoxenas uems SELF

6 Tsoxenas nens VO

7 Tsxenad uems V11

8 2141-IgG2 - TsoKenasA UCThb

9 2141-IgG2 C127S - TsoKenas uenb

10 2141-1gG2 C232S - Tsorenas uenb

11 CD40 uenoseka (NP_001241.1),

12 CD40L uemoseka (NP_000065.1)

13 CuraambpHas TOCIEI0BATEIbHOCTD

' [ToceioBaTeNLHOCTH JIETKOi IiemH 1 Beex Fe-Bapuantos 2141
(CP-870,893) sBisiroTcst HAeHTUIHBIME mTocienoBaTesibHocTH SEQ ID NO: 2
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SEQ ID NO: 1 - Tskenas uens 2141-1gG1
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPG
QGLEWMGWINPDSGGTNYAQKFQGRVTMTRDTSISTAYMELN
RLRSDDTAVYYCARDQPLGYCTNGVCSYFDYWGQGTLVTVSS
ATTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH
KPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPK
DTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 2 - Jlerkas mers 2141- IgG1

DIQMTQSPSSVSASVGDRVTITCRASQGIYSWLAWYQQKPGKA
PNLLIYTASTLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC
QQANIFPLTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASV

VCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 3 - Tsxenas uenb 2141-IgG1 N297A
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPG
QGLEWMGWINPDSGGTNYAQKFQGRVTMTRDTSISTAYMELN
RLRSDDTAVYYCARDQPLGYCTNGVCSYFDYWGQGTLVTVSS
ATTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH
KPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPK
DTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYASTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 4 - 2141-IgG1 S267E - Taxenas memnb
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPG
QGLEWMGWINPDSGGTNYAQKFQGRVTMTRDTSISTAYMELN
RLRSDDTAVYYCARDQPLGYCTNGVCSYFDYWGQGTLVTVSS
ATTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH
KPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPK
DTLMISRTPEVTCVVVDVEHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 5 - 2141-IgG1 S267E/L328F - Tsikenast Lelb

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPG
QGLEWMGWINPDSGGTNYAQKFQGRVTMTRDTSISTAYMELN
RLRSDDTAVYYCARDQPLGYCTNGVCSYFDYWGQGTLVTVSS
ATTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH
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KPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPK
DTLMISRTPEVTICVVVDVEHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKAFPAPIE
KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 6 - 2141-IgG1- G237D/P238D/P271G/A330R (V9) - Taxenas nenb
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPG
QGLEWMGWINPDSGGTNYAQKFQGRVTMTRDTSISTAYMELN
RLRSDDTAVYYCARDQPLGYCTNGVCSYFDYWGQGTLVTVSS
ATTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH
KPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGDDSVFLFPPKPK
DTLMISRTPEVTCVVVDVSHEDGEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPRPIE
KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 7 - 2141-1gG1- G237D/P238D/H268D/P271G/A330R (V11) - Ts:kenas uemnb
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPG
QGLEWMGWINPDSGGTNYAQKFQGRVTMTRDTSISTAYMELN
RLRSDDTAVYYCARDQPLGYCTNGVCSYFDYWGQGTLVTVSS
ATTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH
KPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGDDSVFLFPPKPK
DTLMISRTPEVTCVVVDVSDEDGEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPRPIE
KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGK
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SEQ ID NO: 8 - 2141-1gG2 - Tsxenas Henb
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPG
QGLEWMGWINPDSGGTNYAQKFQGRVTMTRDTSISTAYMELN
RLRSDDTAVYYCARDQPLGYCTNGVCSYFDYWGQGTLVTVSS
ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDH
KPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLM
ISRTPEVICVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQ
FNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISK
TKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVES
CSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 9 - 2141-1gG2 C127S - Ts:kenasi Lerb

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPG
QGLEWMGWINPDSGGTNYAQKFQGRVTMTRDTSISTAYMELN
RLRSDDTAVYYCARDQPLGYCTNGVCSYFDYWGQGTLVTVSS
ASTKGPSVFPLAPSSRSTSESTAALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDH
KPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLM
ISRTPEVICVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQ
FNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISK
TKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFS
CSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 10 - 2141-1gG2 C232S - Tsixenas nernb

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPG
QGLEWMGWINPDSGGTNYAQKFQGRVTMTRDTSISTAYMELN
RLRSDDTAVYYCARDQPLGYCTNGVCSYFDYWGQGTLVTVSS
ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDH
KPSNTKVDKTVERKSCVECPPCPAPPVAGPSVFLFPPKPKDTLM
ISRTPEVTICVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQ
FNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISK
TKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFS
CSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 13 CurnasnbHas IOCIEA0BATEIbHOCTD
MVRLPLQCVLWGCLLTAVHP
B nepeune nocnegoBaTebHOCTEN MPEACTABICHBI MOCIEI0BATENILHOCTH 3PENbIX TAKENbIX U JIETKUX Ienei
(T.e. MOCIEIOBATENEHOCTH HE BKIIIOYAKOT B ce0sl CUTHANBHBIC MEeNTH bI). CHTHATBHAS ITOCICAOBATCIBHOCTD IS
MOJYYCHUS aHTUTEN COTJIACHO HACTOAIIEMY HM300pPETCHHUIO, HAPUMEp, B KJIETKaX YeJOBEKa, MPEACTaBJICHA B
SEQ ID NO: 13.
DKBHUBAJIEHTEHI.
CrieruanucTaM B HACTOSIICH 00JACTH TEXHUKU OYIET MOHSITHO WM OHHU CMOTYT YCTAaHOBHTH, UCTIONB3YS
He OoJyiee 4eM OOBIYHBIC SKCIICPUMEHTHI, MHOTHUE JKBUBAJICHTHI KOHKPETHBIX BApHUAHTOB OCYIIECTBICHHS, pPac-
KpBITBIX B HacTosmeM JokyMeHTe. [lonpasymeBaeTcs, UTO TaKue 3KBUBAJICHTHI OXBau€HbI MPECTABICHHON HU-
ke GopMyIIoi H300peTeHNsI.

DOOPMYVYIJIA N30BPETEHUA

1. BeigeneHHoe aHTUTENO, KOTopoe cBsizbiBaeTcst ¢ CD40 4enoBeka W BKIIOYAET TSDKENMYIO LEb, UMEIO-
Y0 aMUHOKHCIOTHYIO nociepoBaTenbHocTs SEQ ID NO: 7, u nerkyro 1ens, UMEIOIY0 aMUHOKHCIOTHYIO
nocnenoBarenbHOCcTE SEQ ID NO: 2.

2. AuTHTENO MO T.1, MPUYEM AHTUTENIO XAPAKTCPU3YETCS YCUICHHOW CHEIM()UIHOCTHIO CBSI3BIBAHUS C
FcyRIlb.

3. AHTHTENO MO .2, MPOSBISIONINEC COOTHOIICHHE aKTHBAMU K MHruouposauuio (A/l), cocramistomice
MEHEe ueM 5.
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4. ArTtHTerno no 1.3, mposBIAIomre cooTHoueHue A/l, cocraBinsiomee MeHee 4yeM 1.

5. HyknenHoBast KMCI0Ta, KOAUPYIOIIAsi aHTUTEIO 110 11.1.

6. BexTop akxcnipeccuu, coaepxKamnuid HyKJICHHOBYIO KUCIIOTY 10 I1.5.

7. KneTka-xo3s1H, TpaHC(HOPMHUPOBAHHAS BEKTOPOM IKCIIPECCHH TIO 11.6.

8. Croco0 mosrydeHust aHTUTeNa 110 11. 1, BKITIOYArOIIHiA:

a) 9KCIIPECCHUIO aHTHUTENA B KIIETKE 10 1.7 1

b) BEIIENEHNE aHTUTENA U3 KICTKH-X03MHA.

9. ®@apmareBTHUECKAsT KOMITO3HUIIHS, COAEPIKaIIast:

a) autureno no n.1 u

b) HOCHTEID.

10. Crioco0 cTUMYIISIIMM MIMMYHHOTO OTBETa Y HY>KAAIOIIEroCsl B 3TOM CyOBEKTa, IpelyCMaTpHBAIOIIUHA
BBe/IeHHE CYOBEKTY (hapManeBTHIECKOH KOMIIO3HITMH 11O 11.9.

11. Cnoco6 no m.10, mpu KOTOPOM CYOBEKT XapaKTepH3yeTcsl HUIMYNEM XPOHMYECKOW BUPYCHOW MH(EK-
II1H, ¥ TIP KOTOPOM CTUMYJIUPYETCS UMMYHHBII OTBET IPOTHUB XPOHNYECKOW BUPYCHOM MH(EKIIUH.

12. Crioco6 nedeHus paka, IpeaycMaTpUBAIONINN BBEACHUE HYKIAIOMEMYCSI B 9TOM CYOBEKTY TepareBTH-
qeckd 3P (GEKTUBHOTO KOJIMYECTBA (GapMareBTHISCKON KOMITO3UITUH TI0 11.9.

13. Croco6 mo 1m.12, mpr KOTOPOM pak BEIOMPAIOT W3 TPYIIIBI, COCTOSIICH U3 CIEIYIONIET0: PaK MOYEBOTO
My3bIpsA, paKk MOJIOYHOM KeJe3bl, paKk MAaTKW/IIEWKH MATKH, pak SUYHUKA, PaK MPEICTaTEIbHOW JKeJe3bl, pak
SAMYKa, PaK MUIIEBOJIA, PAK KEITyTOYHO-KUIIEYHOTO TPAKTa, paK IOKEITyIOYHON JKeJIe3bl, paK TOJICTOH U mpsi-
MO KHUIIKH, PaK TOJCTOM KWIIKH, pakK IMOYKH, PaK TOJOBHI M IIEH, PAK JIETKOTO, paK KeJryaKa, TepMUHOTEHHBIN
pak, paK KOCTH, paK IEYEHH, PaK IIUTOBHUIHOM >KeJe3bl, paKk KOXH, HOBOOOpa3oBaHHE IEHTPAILHON HEpBHOU
CHCTEeMBI, JInMpoMa, JIeHK03, MHEJIOMa, CApKOMa U paK BUPYCHOTO IIPOUCXOXKICHHUS.

14. Crioco6 neyeHunst XpOHUUECKOH BUPYCHOW MH(EKINH, BKIIOYAIOIINIA BBEICHHE HYKIAIOIEMYCS B TOM
CyOBEKTY TepaneBTHYECKH 3((PEKTHBHOTO KOJMYECTBA aHTUTENA IO I.1 WM TepaneBTHYeCKH 3(PPEKTUBHOTO
KOJIM4YecTBa (papMaleBTHYECKO KOMITO3HUIIUH 1O 11.9.
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