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H3o0pereHue otHocuTCsa K CBsa3biBaromemy [COS Oelky WM €r0 aHTHICHCBS3BIBAKOIUCH YACTH,
KoTopeic ABFOTCH aroHuctamu it ICOS uyenoBeka u HE MHAYUHUPYROT KomruieMeHT, ADCC wumu
CDC npu nmpuBeJEHHH B KOHTAKT C T-KJIETKAMH In Vivo, H K CIOCOOAM JICUCHHMS 3JIOKAYCCTBEHHOMH
OITyXOJIH, HH()EKIMOHHOTO 3a00JI€BAHHS M/HIIU CETICHCA C UCTIOIb30BAHUEM YKA3AHHOTO CBS3bIBAIOLICTO
ICOS Oenka umu ero aHTureHcBs3biBaromer yactu. Kpome Toro, cesspiBaromme [COS Oenku wmm
UX AHTHICHCBS3BIBAIOLIME YACTH MO H300PETCHUIO SIBIIIOTCA CINOCOOHBIMHM AKTHBHPOBATH T-KIETKY
NpPH NMPUBCICHHH B KOHTAKT C YKA3aHHOW T-KIETKOH; CTUMYIHPOBaTh mpoiudepauuto T-KJICTKH mpH
NPUBEICHUH B KOHTAKT C YKA3aHHOH T-KJIETKOW W/WIIM HHIYyHPOBATH MPOAYKIHMIO LUTOKHHOB IPH
MPUBEICHUH B KOHTAKT C yka3aHHOH T-kiieTkoit. Mi300perenue orHocuTcs K csa3piBarommM ICOS Oenkam
HJIM MX AHTUTCHCBS3BIBAIOIIMM YacTSIM, COACPKAIUM OJHY HIH Heckoabko u3 SEQ ID NO:1; SEQ ID
NO:2; SEQ ID NO:3; SEQ ID NO:4; SEQ ID NO:5 u/umu SEQ ID NO:6.
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O0nacTh TEXHHKH, K KOTOPOii OTHOCHTCS M300peTeHne

Hacrosmee u300peTeHHe OTHOCUTCS, TJIABHBIM 00pa3oM, K HMMYHOTEPAIHH B JICUCHUH 3a00J1€BaHUS Ue-
JIOBEKA M K YMCHBIICHUIO CBA3AHHBIX C HEH HEOIAronpuATHBIX COOBITHH. Boee KOHKpeTHO, HacTosmIee H3o0pe-
TEHHEC OTHOCHUTCS K mpuMEHeHHIO CBs3biBaromux [COS GenkoB, Brmouas anturena-aroHuCThl ICOS, U k ux
MPUMCHEHUIO B KAYECTBE MMMYHOMO/IYIITOPOB AJIS JICUCHHUS 3JIOKAYECTBEHHOH OIMyXO.IH, HH(EKIHOHHOTO 3a-
00IeBaHHA H/MIIH CETICHCA.

YpoBeHb TEXHHKH /IS H300peTeHus

Yceunenue (GYHKUMH HPOTHBOOINMYXOJEBBIX T-KJIETOK M HHAYKUMsA npoiupepaumu T-KIETOK ABIACTCA
MOIIHBIM M HOBBIM CIOCOOOM JICUCHHMS 3TOKAYECTBEHHBIX OMyXoJeHd. TpH HMMYHOOHKOJIOTHYECKHX AHTHTENA,
(HanmpuMep, MMMYHOMOIYJIATOPBI), MPEACTABICHB HA PHIHKE B HacTosmee BpeMsa. CUMTAETCS, YTO AHTHTEIO
npotuB CTLA-4 (EPBOM/unumumyMa6) YCHIHBAET MMMYHHBIC OTBETHI B TOUKE MPHMHPOBAHHA T-KIETOK, H
CUHMTAKOT, 4TO aHTHTena npotus PD-1 (OITJWUBO/uuBoayMab u KEUTPY [JA/nemOponn3ymad) ACHCTBYIOT B
MECTHOM MHKPOOKPY>KCHHH OITyXOJICH IMOCPEACTBOM OCIA0JICHUS! HHIHOMPYIOIIEH KOHTPOIBHOH TOYKH B CIie-
mUIECKUX 1711 omyXonel T-KiIeTkax, KOTOpbIe yKe ObLTM MPUMHPOBAHBI U AKTHBHPOBAHBI.

ICOS npencrasiaser coboif KOCTUMY TMPYIOLIMH perenTop T-KIeTOK C CTPYKTYPHOH M (DyHKUHOHAIBHOH
B3aUMOCBA3BI0 ¢ cynepcemeiicteoM CD28/CTLA-4-Ig (Hutloff, et al., "ICOS is an inducible T-cell co-stimulator
structurally and functionally related to CD28", Nature, 397: 263-266 (1999)). AxruBauusa ICOS mpoucxoaur
nocpeacteoM cBs3biBaHug ¢ [COS-L (B7RP-1/B7-H2). Hu B7-1, vu B7-2 (maranaer ansa CD2 8 u CTLA4) He
cBsA3bpIBArOT MM He akTuBUPYIOT ICOS. OxHako nokazaso, uro ICOS-L cnabo ceassiBaercs kak ¢ CD28, Tak u ¢
CTLA-4 (Yao S. et al., "B7-H2 is a costimulatory muranx for CD28 in human", Immunity, 34(5); 729-40
(2011)). Oxcmpeccus ICOS, mo-puaumomy, orpanuucHa T-rxierkamu. YpoBHH 3kcmpeccud [COS meHsroTcs
MEXKIY Pa3THYHBIMH MOATPYNNaMu T-KJIETOK M B 3aBUCHMOCTH OT CTATyCa AKTHBALMHU T-KJIECTOK. DKCIPECCHS
ICOS noxkazaHa Ha nokosmuxcs kierkax TH17, dommuky mapueix T-knerkax-nomommukax (TFH) u peryasrop-
HeIx T-xirerkax (Tper); ogHako B ormuuue ot CD28, OH HEe 3KCHPECCHPYETCS HA BHICOKOM YPOBHE HA MOMY JISALH-
X HauBHBIX 3P Pekropubix T-kaeTok Tyl u Ty2 (Paulos C.M. et al., "The inducible costimulator (ICOS) is criti-
cal for the development of human Th17 cells", Sci Transl Med, 2(55); 55ra78 (2010)). Sxcnpeccus ICOS cunsb-
HO uHayuupyercsa Ha CD4+ u CD8+ 3¢ ¢dekropHbix T-KIeTKAX MOCJIE AKTUBAUMH MOCPEACTBOM MPHBJICUCHUS
TCR (Wakamatsu E., et al., "Convergent and divergent effects of costimulatory molecules in conventional and
regulatory CD4+ T cells", Proc Natal Acad Sci USA, 110(3); 1023-8 (2013)). [lepemaua KOCTUMYTHPYFOIIHX
curHajoB yepe3 peuenrop ICOS mpoucxoaur TONbKO B T-KJIETKAX, MOJYYAFOIIUX MAPAJICIbHBIH CHTHAT AKTH-
Bauun TCR (Sharpe A.H. u Freeman G.J. "The B7-CD28 Superfamily”, Nat. Rev Immunol, 2(2); 116-26
(2002)). B axruBupoBaHHbIX aHTHreHCTICIM(Pueckux T-kneTkax ICOS perymupyer mpoay KUK HHTOKHHOB KaK
Tyl, Tak u T2, Brmrouas IFN-y, TNF-o, IL-10, IL-4, IL-13 u gpyrue. ICOS ctumynupyer Tarxe npoaudepa-
o 3 dexropueix T-kIeTOK, X0TH U B MeHbIICH crenenu, yeM CD28 (Sharpe A H. and Freeman G.J. "The B7-
CD28 Superfamily”, Nat. Rev Immunol, 2(2); 116-26 (2002))

Pactymmit 00bem nuTeparypsl noareepxaaet uaeto, uyro akrusauus ICOS Ha CD4+ u CD8+ addexrop-
HbIX T-kiaeTkax obmagaer mpoTHBoommyxoneBbiM noreHuuanoM. Crursiid 6enok ICOS-L-Fc BBI3BIBAM 3a0€pIKKY
POCTa OMyXOJCH M MOJHOE YHHYTOXKCHHE OIMyXOJEH Y MBIIICH C CHHICHHBIMH OMyXxo/siMH SA-1 (capkomoH),
Meth (¢pubpocapromoii), EMT6 (omyxoapr0 MOJIOYHOH xeae3bl) u P815 (mactouuromoii), u EL-4 (mmazmaru-
TOMOH), B TO BPEMs KAK AKTHBHOCTH HC HAOmomamu B Moaead omyxoau B16-F10 (MenaHOMBI), KOTOpas, Kak
U3BCCTHO, ABIACTCA C1a00 mMMmyHOreHHOH (Ara G. et al., "Potent activity of soluble B7RP-1-Fc in therapy of
murine tumors in syngeneic hosts", Int. J Cancer, 103(4); 501-7 (2003)). IIpoTuBOOMyX0/cBasi aKTUBHOCTh
ICOS-L-Fc 3aBucena 0T HHTAKTHOTO HMMYHHOTO OTBETA, MOCKOJIBKY AKTHBHOCTh ObLIA MOJHOCTBIO YTPAUCHA B
OITyXOJIIX, BBIPAIICHHBIX Y MbIeH nude. AHanu3 omyxounei u3 Mplmei, noasepruyTeix geueHuto ICOS-L-Fc,
MOKa3aJ 3HAUUTEIbHOC yBemueHHe HHpuapTpauuu CD4+ u CD8+ T-kIeTOK B OMyXOJIH, CIIOCOOHBIC OTBEYATh
HA JICUCHHUE, YTO MOAACP)KUBACT UMMYHOCTUMY TMpyromui agdexr ICOS-L-Fc B aTux Moaenix.

B apyrom cooGumenuu ¢ ucroms3opanueM muimeii ICOS” u ICOS-L” noka3aHo npuBieyeHHe nepeaadu
curHajoB ICOS B omocperoBaHHM MPOTUBOOIYX0JCBOH akTHBHOCTH aHTUTena mpotuB CTLA4 B Moaemu CuH-
reHHoM omyxomu meaanomsl B16/B16 (Fu T. et al., "The ICOS/ICOSL pathway is required for optimal antitumor
responses mediated by anti-CTLA-4 therapy", Cancer Res, 71(16); 5445-54 (2011)). Msimu, mumenuasie [COS
wmi ICOS-L, 0o01aganyu 3HAYUTETbHO YMEHBIICHHBIMH MPOLEHTAMH BBDKUBAEMOCTH 10 CPABHEHHUIO C MBILIAMH
JUKOr0 Tuma mocie jedyeHus anturenoMm mpotuB CTLA4. B oTaenbHOM HCCENOBAHMHM KIIETKH OITyXOJICH
B16/B16 TpaHCayMpoBaId 11 CBEPX3KCHPECCHH peKOMOMHAHTHOro MpimmHOro ICOS-L. OOHapyskeHO, 4TO
3TH OINYXOJHM SABJIIOTCS 3HAYUTEIBLHO OOJee 4yBCTBUTCIbHBIMH K JedeHUr0 mpoTuB CTLA4 no cpaBHeHuMIo c
KJaeTkamu omyxoJsied B16/B16, TpaHcayuupoBaHHBIMH KOHTPOJIbHBIM OenkoM (Allison J. et al., "Combination
immunotherapy for the treatment of cancer", WO2011/041613 A2 (2009)). B 3tux ucciexoBaHusIX MpeaACTaBiIC-
HO JOKA3aTEIhCTBO MPOTHBOOMYXO0JCBOr0 moteHuuana aroHucra ICOS kak oTaenbHO, Tak U B KOMOMHAIMH C
JPYTHMH HMMY HOMOIY THPYFOILUMHU AHTUTEJIAMH.

[TocTynaromme AaHHbIC U MALMEHTOB, MOABEPTHYTHIX JCUYCHHIO C MCIOJIB30BAHHEM AHTUTCI IPOTHB
CTLA4, Takke yKa3hIBAKOT HA MOJ0KHUTEIBHYK poib ICOS+ addexTopubix T-KJICTOK B OMOCPEIOBAHHH MPO-
THBOOITYy X0JICBOTO MMMYHHOT0 OTBeTa. [lanueHTsl ¢ Metactasupyromeid MenaHomoi (Giacomo A.M.D. et al.,
"Long-term survival and immunological parameters in metastatic melanom patients who respond to ipilimumab
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10 mg/kg within an expanded access program", Cancer Immunol Immunother., 62(6); 1021-8 (2013)); yporemm-
aneHbIM pakoM (Carthon B.C. et al., "Preoperative CTL A-4 blockade: Tolerability and immune monitoring in the
setting of a presurgical clinical trial", Clin Cancer Res., 16(10); 2861-71 (2010)); pakoM MOJOYHOH >KEJC3bI
(Vonderheide R.H. et al., "Tremelimumab in combination with exemestane in patients with advanced breast can-
cer and treatment-associated modulation of inducible costimulator expression on patient T cells”, Clin Cancer
Res., 16(13); 3485-94 (2010)) u pakoM MIPeaCTATEIBHOM KEIE3bI, 00IANAIONIME YBESIHUCHHBIM a0COFOTHBIM
KOJMYECTBOM LUPKY.JIMPYIOMHUX M HHPUILTPYomux omyxoas CD4" ICOS”™ u CD8" ICOS” T-kneTok mocne ne-
YECHHS UIMHIUMYMAOOM, 001aJAF0T 3HAYUTEIBHO JTyYLIHMH CBSI3AHHBIMU C JCUCHHEM MCXOJAMH, YeM MALUCHTHI,
y KOTOPBIX HAaOMOAaaH HeOOJIbLIOE YBEIHUCHUE MM OTCYTCTBHE yBEIHUCHHUS. BaXHO, MOKA3aHO, UTO HITHIIH-
myma6 u3menser cootHomenue ICOS™ T addexropusie: Ty, 06parnas npeodnananue Tpe 10 TCUCHUS B 3HAUH-
TenpHoe mpeobnazanue T addexropHbIx no cpasHeHuo ¢ T, mocne nedyenus (Liakou C.I. et al., "CTLA-4
blockade increases IFN-gamm producing CD4+ICOShi cells to shift ratio of effector to regulatory T cells in
cancer patients", Proc Natl Acad Sci USA. 105(39); 14987-92 (2008)) u (Vonderheide R.H. et al., Clin Cancer
Res., 16(13); 3485-94 (2010)). Takum o6pazom, moyoxureapbie Mo [COS 3 dexkropusie T-KICTKH ABIAFOTCS
HOJIO>KUTEIbHBIM IPOrHOCTHYECKUM OHOMAPKEPOM OTBETA HA HIIMIMMYMAO0, KOTOPBIH YKA3bIBACT HA NMOTCHILM-
aJbHOE MPEHMYIIECCTBO AKTUBALMH 3TOH MOMYLILUH KJIETOK C HCIOIb30BAaHHEM aHTHTENa-aroHucra ICOS.

Takum 00pa3zoM, CyIIECTBYET HEOOXOAHMOCTh B JOMOTHUTEIBHBIX MOJIEKYIAX, HHIY IUPYIOIUX Mpoude-
pauuro T-KJIETOK, A1 ISUCHUS 3I0KAYECCTBEHHBIX OIyXOJICH.

CymHocTs n3o0pereHus

B oaHOM BapHAHTEC OCYIIECTBICHHSA HACTOSINECE M300PETCHHE OTHOCHTCA K CBsa3biBatonmM ICOS Genkxam
WJIM UX QHTUTCHCBS3bIBAIONIMM YaCTAM, COACPKAIIMM OJHO MM Heckobko H3 CDRHI, kak ykazano B SEQ ID
NO:1; CDRH2, kak yxazauo B SEQ ID NO:2; CDRH3, kak ykazaHo B SEQ ID NO:3; CDRLI, kak yka3aHo B
SEQ ID NO:4; CDRL2, xak ykazano B SEQ ID NO:5? w/unu CDRL3, xak ykazano B SEQ ID NO:6, unu mps-
MOro 3kBHBaNeHTa kaknoi CDR, rae mpsaMoii 3KBHBAJICHT HMEET He O0JIee IBYX AMHHOKHCIIOTHBIX 3aMEH B YKa-
3annoit CDR.

B oaHOM BapHaHTEC OCYIIECTBICHHSA HACTOSINEE M300PETCHHE OTHOCHTCA K CBs3biBatomuM ICOS Genkxam
UX MJM MX QHTHTCHCBA3BIBAIOIIUM 4acTsaM, crieruduuecku csaspiBaromumMcs ¢ [COS yenoseka, rae yka3aHHbIH
cesaspiBarouid ICOS Genox coaeput HOMEH Vy, COACPKAIMA AMHHOKUCIOTHYK) MOCIEIOBATCIBHOCTD, MO
MeHbIeH Mepe Ha 90% HACHTHYHYK) AMHHOKHCJIOTHOM MOCICIOBATEIBHOCTH, YkazaHHo#t B SEQ ID NO:7,
W/WIM TOMEH Vi, COACP AU AMUHOKHCIOTHYIO MOCJICAOBATCILHOCTD, MO MCHbIICH Mepe Ha 90% HaCHTHY-
HYK0 aMHHOKHUCJIOTHO MOCIeI0BATEIBHOCTH, YKa3aHHOU B SEQ ID NO:8.

B oxHOM BapuaHTe OCYMIECCTBICHUA HACTOSINEE H300PETECHHE OTHOCUTCSA K T'YMAHH3MPOBAHHBIM MOHOKJIO-
HAJBbHBIM QHTHTEJAM HJIM MX AHTHUICHCBS3BIBAKOINMM 4acTiaM, comepkaumM CDR Tsxenoit memu, MMeromiue
AMHHOKHCJIOTHBIC MOCJICA0BATEILHOCTH, YKa3aHHble B SEQ ID NO:1; SEQ ID NO:2 u SEQ ID NO:3, u CDR
JICTKOH LICTIH, HMCIOIIUEC AMUHOKUCIOTHBIC MOCIEA0BAaTCIbHOCTH, YKazaHHble B SEQ ID NO:4; SEQ ID NO:5 u
SEQ ID NO:6. B oqHoM BapHaHTE OCYIIECTBICHHUS HACTOALICE H300PETCHUE OTHOCHTCS K I'YMAHU3UPOBAHHBIM
MOHOKJIOHAJIbHBIM aHTHTEIAM, coneprkaruM kapkac hIgG4PE; nomeH Vy, comepskamuit aMUHOKHCIOTHYEO I1O0-
CIEIOBATEIBHOCTD, YKazaHHy10 B SEQ ID NO:7; u nomeH V|, coaepkanuii AMHHOKHCIIOTHYIO MOCJICA0BATE b
HOCTb, yKazaHHyI0 B SEQ ID NO:8. AHTHTena no HacTosmeMy H300PETEHHIO MOTYT CTHMYJIHPOBATh MPOIYK-
LUK UUTOKHHOB NMPH KOHTAKTE C T-KJIETKaMH.

B oqHOM BapuaHTE OCYILIECTBJICHHS HACTOSIIEE H300peTeHHE OTHOCHTCA K cBsa3piBaromuM [COS Oenkam,
KOHKYpHpYRIuUM 3a cBa3biBaHue ¢ [COS uyenoBeka ¢ moObM u3 cesa3piBatorux [COS OCIKOB UM C UX QHTH-
TCHCBS3bIBAFOIMMH YACTAMH MO H300PETEHHUIO.

B oxHOM BapuaHTe OCYILIECCTBJICHHUS HACTOSINEE H300PETEHHE OTHOCHTCS K CHOCOOAM JICYCHHS 3JI0KAYeCT-
BCHHOM OITy X0JIH, HHPESKIMOHHOTO 3a00J1€BaHHA H/MJIM CETICHCA C HCIOJIb30BaHUEM cBs3biBatomero ICOS 6enka
Wi (hapMaLe BTHYECCKOH KOMITOZHLIMH, COJIEpXKAUICH Mo MeHbIIeH Mepe oauH cBaspiBaronmii ICOS 6enok mo
HACTOALIEMY H300pPETCHHIO.

Kpatkoe onncanue gepre:xeii

@ur. 1 - npoxykuus IFN-y CD4+CD25- T-kireTkamu.

@ur. 2 - nponudepanus CD4+CD25- T-kreTok.

®ur. 3 - g rymMaHu3HpoBaHHOro Bapuanta H2LS anrurena mpotus ICOS 422.2 nokazaHa may4imas mpo-
JTy KLU HUTOKUHOB B KieTkax PBMC.

@ur. 4 - 422 H2L5 IgG] uHIyqMpoBano yMEHBIICHHYIO KH3HECTIOCOOHOCTh T-KJIETOK, Yero He Habmoaa-
JM U1 U30THIA C HHAKTUBHPOBaHHBIM Fc unu uzotuna higG4PE.

@ur. 5 - 3aBucuMbIi OT 1036l 0TBET HHAYLHpoBaHHOW H2L5 hIgG4PE uMHIyKumH mpoBOCHANUTEIBHBIX
UTOKHHOB B CD4+ T-KyieTkax 4yenoBeka.

@ur. 6 - H2L5 hIgG4PE unayuupyer nponudepanuio, NpoIyKIHIO IHTOKHHOB H YBEJIUUYHUBACT LIUTOTOK-
CHYCCKHI MOTCHUHUAN B AKTUBHPOBAaHHBIX PBMC 0T 310pOBBIX JOHOPOB-TFOACH.

@ur. 7 - anamu3 Meso Scale Discovery (MSD), mokassiBaromuit uHruouposanue CBsasbiBaHust [COS-L ¢
ICOS mocpeacteom H2L5 higG4PE, moka3sIBaromiee, YTO OHO CBA3BIBACTCA C TEM JKE CAMBIM 3MHTOIOM HA
ICOS, uto u ICOS-L, u KOHKYpHPYET 32 CBA3bIBAHUE.

®ur. 8 - BeIOCICHHBIC TeHBI Vy 1 V) antutena u3 PHK kiona rubpumomsr 422.2.
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®ur. 9 - GeNIKOBBIC TOCIETOBATEIFHOCTH TXKeNbIX U Jerkux neneit H2L5 hIgG4PE ¢ curnanbHoit moce-
JIOBaTEJIbHOCTBIO.

@wr. 10 - mocienoparensHocTh JJHK komupytoieit obmactu Tsoxenoit nenu H2LS5 higG4PE ¢ curnanpHoi
MOCJIEI0BATENILHOCTBIO.

®ur. 11 - nocnenosarenbHocTh JJHK xonupyroineit odiactu nerkoit nenu H2LS hIgG4PE ¢ curHaibHoi
NOCJIEI0BATENBHOCTBIO.

®ur. 12 - xkonueHTpauun H2LS hIgG4PE B nna3sme siBaHckux MakakoB. KOHIEHTpallMK ONpesiessig nocie
(A) meproit wu (B) Bropoii no3el (cytku 15) H2LS hIgG4PE. J)KuBoTHBIX yMepIuBisin yepes 48 4 mocie BTO-
poit 10361 A1t cOopa 00pa3LOB TKAHW M T’MCTONATOJIOTHUECKOTO aHATH3A.

@wur. 13 - gerexkuus ceasbiBaHus H2LS hlgG4PE ¢ CD4+ T-kineTkaMu U3 CENe3eHKH U MOAMBILIEUHBIX
numdarudeckux y3a0B 00e3bsiH. TkaHb coOupanu uepe3 48 4 nocae BTOpoii 10361 (CyTku 17).

®ur. 14 - 3ansTocth peuentopoB H2L5 hIgG4PE B CD4+ T-kiieTkax KpOBH SBAHCKHX MaKaKoB.

(A) "Crobonusiii petenrop” ICOS, kak H3MEPEHO MO MOJIOKUTEITHHOMY CBA3BIBAHUIO (DIIYOPECIIEHTHO Me-
yeHHOro anturena npotus [COS, UCnoIb30BaHHOTO Ul MPOTOYHOMN LIMTOMETPUHU, KOTOPOE CBA3BIBAETCS TOJIBKO
xorna H2L5 hIgG4PE ne npucyTcTByer.

(B) Peuentop, ceszannbiii ¢ H2LS hIgG4PE Ha CD4+ kieTkax nepudepudeckoil KpoBH, Kak U3MEPEHO MO
(hy1yopecLieHTHO MEUEHHOMY aHTUTeNy npoTus IgG vesnoBeka.

@ur. 15(a) - yposHu skcnpeccun docho-AKT (T308) B knerkax Ba/F3-ICOS, obpaborannbix H2L5
hlgG4PE - MaccuB aHTuTeN AJs BHYTPUKIETOYHON nepenauu curHaios. (b) YpoHu skcripeccun pocdo-AKT
(S473) B knerkax Ba/F3-ICOS, o6paborannsix H2L5 hIgG4PE - maccuB aHTuTEN U1 BHYTPUKJIETOYHOMN mepe-
Jlau¥l CUTHAJIOB.

@ur. 16 - H2LS5 higG4PE B xoMOuHaLuU ¢ HOWIAMYMaOOM MPUBOIUT K yBEJIHUYEHHOW MPOIYKIMU MPO-
BOCIAJIUTENIbHBIX LUTOKMHOB MO CPaBHEHMIO C 00PaOOTKON OJAMHOYHBIM AHTHTEJIOM B aHAJIM3€ MpPEIBAPHUTEIIb-
Ho# ctumynssuu PBMC.

@ur. 17 - H2LS5 hIgG4PE B komMOuHaimu ¢ nemMOposnn3yMadoM MPUBOAMT K YBEJIWYEHHOH MPOIYKLHH
MPOBOCTIAIUTEIIBHBIX [IUTOKUHOB 0 CPAaBHEHHIO C JICYEHUEM OJIMHOUHBIM aHTHTEJIOM B aHAJIM3e MPeIBapHTENb-
Ho# ctumynssu PBMC.

@ur. 18 - komOuHanus H2LS hIgG4PE mitoc unuinMyMad WHAYUUPYET YBEJIWYCHHYIO MPOAYKIHIO MpPO-
BOCTIAJIUTEJIbHBIX LIMTOKWHOB B MoJau(puLimpoBaHHOM aHaiu3e MLR ¢ ucnonb3oBanueM nentuga CEFT u npen-
BapUTEJIbHON MHKYOalny.

@ur. 19 - komOuHanus H2LS higG4PE mnroc memOpon3yMad WHIYHHUPYET YBEITUUECHHYIO TPOIYKIIHIO
MPOBOCTIAIUTENIEHBIX [TUTOKHHOB B MOIUGUIMpOBaHHOM aHanuze MLR ¢ ucnonszoBanuem nentuma CEFT u
NpeaABapUTEIbHON HHKYOANH.

@ur. 20 - aronuctuueckoe mAb nporus ICOS H2LS hIgG4PE otaenpHO M B KOMOMHALIMK ¢ NEMOPOIH3Y-
MaboM MPHUBOIAWT K WHTMOMPOBAHUIO POCTa OMYyXOJei B Monenu omyxoiu Menanombl PBMC A2058 yenoseka
Ha MbILLaX.

@ur. 21 - MpiHOE cypporatHoe mAb npotuB ICOS npuBOAXT K 3HAUNTEIHHOMY HHTHOMPOBAHHIO POCTa
OMyXoJiel W yBEJIMYEHHON BbDKMBAEMOCTH B KOMOMHALIMU C MBILIMHBIM cypporatHbiM mAb npotuB PD1 B mo-
nenu onyxoju CT26 Ha MblIIax.

@ur. 22 - MpiMHOE cypporatHoe mAb npotus I[COS npuBOIUT K 3HAUUTEITBHOMY WHTHOMPOBAHUIO POCTa
OMnyxoJieil U yBeTMYeHHOH BbDKHBAEMOCTH B KOMOMHAIIMU C MBIIIMHBIM CypporaTHbiM mAb npotus PD1 B Mo-
nenu onyxoid EMT6 Ha Mblax.

IHoapoGHoe onucanne u3oodpereHus
Omnpenesienus

B pamkax u3o0petenus "ICOS" o6o3HayaeT 000 UHAYIUPYEMBINA KOCTUMYTUPYIOIUiT T-Ki1eTku OeJoK.
Hpyrue oboznayenuss ans ICOS (Inducible T-cell COStimulator (MHAyuMpyeMblii KOCTUMYAATOpP T-KIETOK))
BKJto4aroT B cebst AILIM; CD278; CVIDI, JTT-1 wnu JTT-2, MGC39850 unu 8F4. ICOS npencrasnseTt coboi
KOCTUMYJIMPYIOLIYIO MOJeKyJy cynepcemeiictBa CD28, koTopas sKcrpeccUpyeTcss Ha aKTHBHUPOBAaHHBIX T-
KJIeTkax. benok, konupyeMblii TUM FeHOM, MPUHAIE)KUT K CEMEHCTBY peLENTOPOB MOBEPXHOCTH KieTok CD28
u CTLA-4. OH opmupyeT roMouMepbl U UTPaeT BaXKHYIO POJib B Mepeiade CUTHAIOB KJIeTKa-KjeTka, IMMYH-
HBIX OTBETAaX M PETYJALMM Mposudepalny KIeToK. AMHUHOKHCIOTHas nocienosatenbHocTh [COS dyenoeka
nokasaHa Huxe kak SEQ ID NO:10.

MKSGLWYFFLFCLRIKVLTGE INGSANYEMFI FHNGGVQILCKYPDIVQQFKMQLLKGG
QILCDLTKTKGSGNTVSIKSLKFCHSQLSNNSVSFFLYNLDHSHANYYFCNLSIFDPPPFKVTL

TGGYLHIYESQLCCQLKFWLPIGCAAFVVVCILGCILICWLTKKM (SEQ ID NO:10)

B pamkax uzo0petenus "[COS-L" u "nurang [COS" ucnonb3yOT B3aUMO3aMEHIEMO, U OHU OTHOCATCS K
CBSI3aHHOMY ¢ MeMOpaHoii npuponHomy suranay ICOS uenoseka. Jlurang ICOS npencrasnser coboii 6eoxk,
konupyemblii y uenoBeka reHoM ICOSLG. ICOSLG o6o03HauaroT Takke kak CD275 (kiactep muddepeHIMpoB-
ku 275). Ipyrue o6o3Hauenus misg ICOS-L Bkaroyatot B ceds B7RP-1 u B7-H2.

B pamkax U300peTeHusi TEpMUH "aroHUCT" OTHOCUTCS K aHTUIEHCBSA3bIBAIOIIEMY OEJIKY, HarpuMep K CBS-
3piBarotemMy [COS 6enky, kotopslii mpu koHTakTe ¢ [COS BBI3bIBAET OJHO WJIM HECKOJBKO U3 cieaytouiero: (1)
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cTuMypyeT uiaM aktusupyer peuenrtop ICOS, (2) ycuiuBaeT, yBeJMUHBACT HIH CTHMYJIHPYET, HHIYLUPYET
WM IPO/UIEBAET AKTHBHOCTD, (pyHkumro v npucytcTBue [COS w/unu (3) yCHIHBAET, yBEMUUBACT, CTUMY JIU-
pyeT wiu uHAyHupyeT dkcnpeccuto ICOS. AroHHCTHYECCKYH0 AaKTHBHOCTh MOXKHO H3MEPATH in Vitro mOCpeacT-
BOM PA3JIMYHBIX AHAJM30B, H3BECTHBIX B JTAHHOW 00JACTH, TAKHX KAK, HO O3 OrpaHUYCHHA, H3MEPEHHUE NEpeaa-
YH CHTHAJIOB B KJIETKAX, Mpoiau(epalyu KIETOK, MAPKEPOB AKTUBALUMH UMMYHOLUTOB, MPOJYKLUHH LIUTOKUHOB.
ATOHHCTHUYECKYH) AKTHBHOCTh MOJKHO TAKOKE HM3MEPATH in VIVO HOCPEACTBOM PA3THYHBIX AHAIU30B, H3MEPSIO-
IIUX CYPPOraTHbIC KOHCYHBIC TOUKH, TAKUX KaK, HO O€3 OrpaHHMUCHUS, H3MepeHue nponudepauuu T-KIETOK HITH
HPOIY KUMH HUTOKHUHOB.

B pamxax u300peTeHus, TEPMHUH "TIEPEKPECTHAS KOHKYPEHLHUS 32 CBA3BIBAHUE" OTHOCHTCS K JIOOOMY CBSI-
spiBaromeMy ICOS 6enky, KOTOpbIif MOXKET KOHKYpHUpPOBATh 3a CBA3bIBAHHE C ICOS ¢ m00BIM H3 CBA3BIBAIOIIUX
ICOS 6eaxoB mo HacTosmeMy u300peTeHu0. KoHkypeHuuro 3a cesasbiBanue ¢ ICOS Mexay ABYMS MOJCKYIaMH
MOYKHO TECTHPOBATh PA3IMYHBIMU CIIOCOOAMHM, H3BECTHBIMH B JAHHON 00JACTH, BKIFOUAs! MPOTOYHYO LIUTOMET-
pmro, Meso Scale Discovery u ELISA. CBsa3bIBaHHE MOKHO H3MEPATh HANPSAMYIO, YTO O3HAYACT, YTO JBA WJIU
60ee CBA3BIBAIOIIMX OEIKAa MOXKHO MPHBOAUTH B KOHTAKT ¢ ICOS, u CBA3BIBAHHE MOXKHO M3MEPATH I OTHOTO
WIH I KOKIOro. AJBTEPHATUBHO, MOXKHO TECTHPOBATh CBA3BIBAHHE MPEACTABISIOIICH HHTEPEC MOJICKYJIBI
HMPOTHUB CBA3BIBAHHUS MPUPOJHOTO JTHIAHAA H KOJIMUECTBEHHO CPABHHBATH APYT C IPYTOM.

Tepmun "ceazpiBaronmit ICOS 6en0k" B paMkax W300pETEHHS OTHOCHTCS K AHTUTEIAM M JPYTHUM OEiKo-
BbIM KOHCTPYKUHUAM, TAKHM KaK JOMEHBI, cnocoOHbIM CBs3bmBarh ICOS. B Hexoropwix cayuasx, ICOS mpexn-
craBet codoit ICOS uyenoseka. Tepmun "crsaspiBaromuii ICOS 6eM0K" MOXKHO HUCTOTBE30BaTh B3AUMO3aMEHSIC-
MO ¢ "aHtureHcBs3bBaromuii 6emok ama ICOS". Takum 00pa3oM, Kak H3BECTHO B JAHHOW 00JIACTH, aHTHTENA
npotuB ICOS w/unu anrureHcBsasbiBaromue 6enku 1is ICOS paccmaTtpuBaroT kak cssbiBaromue [COS 6emku.
B pamkax m3o00peTeHus, "aHTUICHCBA3BIBAIOLIME OeJOK" mpeacTaBmsier coO0oi mo0oH Oenok, BKIIOYAs, HO 0e3
OTPAHHYCHUS, AHTUTENA, TOMCHBI U APYTHE KOHCTPYKIMHU, ONMHCAHHbIC B HACTOSIIEM JOKYMEHTE, KOTOPBIE CBS-
3bIBAIOTCA C aHTHI¢HOM, TakuM Kak ICOS. B pamkax u300peTeHus, "aHTUICHCBA3BIBAIOLIASA YaCcTh" CBA3BIBAIO-
mero ICOS Gemka MOXKET BKITHOUATH OOV 4acTh cBsasbiBaromiero ICOS Oenka, cnocoOHyto cesaseiBath [COS,
BKJIIOYAst, HO O3 OrpaHUUCHHUS, AHTUICHCBS3bIBAIOIIUN ()pArMEHT AaHTHUTEA.

TepMuH "aHTUTENIO" UCTMONB3YIOT B HACTOAIICM ONMUCAHHH B CAMOM IIHPOKOM CMBICIC I 0003HAYCHUS
MOJIEKYJI C HMMYHOTJI00y IHHONOZO0OHBIM JoMeHOM (Hanpumep, 1gG, 1gM, IgA, IgD wmu IgE), u oH BrmouyaeT B
ce0s MOHOKJIOHAJIbHbIC, PCKOMOHHAHTHBIC, MOJUKIOHATIBHBIC, XHMEPHBIC, YEIOBEYECKUE, I'YMAHUZUPOBAHHBIC,
My JIbTHCTICLIM(DHUECKHE AHTHTENA, BKIIOYAs OUcrie(hUuecKie aHTHTENA, H TETEPOKOHBIOTHPOBAHHbIC AHTHTE-
JIa; AHTUTEJIO C OAMHOYHBIM BapUAOCTBHBIM JOMEHOM (Hanmpumep, Vy, Vuy, VL (dAb™)), aHTHI¢HCBS3BIBAOIIME
(¢parmentsr antuteln, Fab, F(ab'),, Fv, cBazanHbie qucyappuaHbivu cBsa3amu Fv, ogHonenoueunsie Fv, cBa3an-
Hble auCyab(UIHbIMU CBs3sMH SCFv, nuarena, TANDABS™ u 1.4, 4 MOAM(HIHMPOBAHHBIC BAPHAHTHI JIEOOOTO
U3 BBIIICYKA3aHHOTO.

AnpTepHaTHBHBIE ()OPMATBl AHTHTEN BKJIFOYAIOT AJBTCPHATHBHBIC KPAKAChl, B KOTOPBIX OJUH MM He-
ck01pk0 CDR aHTHTEeHCBA3BIBAKOIIETO OCJIKA MOTYT OBITh APAHKHPOBAHBI B MOIXOJALICM KApPKACE MM CKEIICTE
HE OTHOCALIErOCS K HMMYHOIJIOOyIMHAM Oenka, Takoro kak adgmureno, kapkac SpA, momeH peuenropa LDL
kimacca A, aumep iy nomeH EGF.

TepmuH "HOMEH" OTHOCHTCSA K CBEPHYTOH OCIKOBOH CTPYKTYpPE, KOTOpAs COXPAHACT CBOI TPETHYHYIO
CTPYKTYPY HE3aBHCHMO OT OCTaJbHOH yacTd Oeika. Kak mpaBuio, JOMEHBI SBISIFOTCS OTBETCTBEHHBIMHU 33 OT-
JeNnbHbIe ()Y HKIMOHATbHBIC CBOHCTBA OCIKOB, H BO MHOTHX CIIYy4asX HX MOKHO J00ABJIATH, YAAIATh WM NEpe-
HOCHTB B Apyrue Oeiku 6e3 notepu (PyHKIHH OCTAJIbHOTO OEJIKa /MM TOMEHA.

TepmuH "0auHOUHBIA BapUAOCTBHBIH JOMEH" OTHOCHUTCS K CBEPHYTOMY HOJMIENTHIHOMY AOMEHY, CO-
JiepKaleMy IOCIIeJOBATEIbHOCTH, XapaKTepHbIE U1 BAPHAOCIbHBIX JOMEHOB aHTHUTEN. Takum oOpa3oMm, OH
BKJIFOUYACT TOJIHBIC BAPHAOCIBHBIC JOMEHBI AHTHTEIN, TaKHE KaK Vy, Vgg U Vi, U MOAH(ULIUPOBAHHBIC BapHa-
OeIbHbIC TOMEHBI AHTUTEJI, HAIPHMED JOMEHBI, B KOTOPBIX OJHA HJIM HECKOJBKO METENb 3aMEHEHBI MOCIIEI0BA-
TEIbHOCTAMH, HE XAPAKTECPHBIMHU U1 BAPHAOCIBHBIX JOMCHOB AHTHTEJ, MM BApUAOCIBHbIC JOMEHBI AHTUTEI,
KOTOpBIC OBLITH YKOPOUCHBI M conepkaT N- uiau C-KOHUEBbIE YATHHEHHS TAK )K€, KAK CBEPHYTHIC (DPArMEHTHI
BapUAOEIIBHBIX TOMEHOB, KOTOPBIE COXPAHSIOT, II0 MEHBLICH MEpPE, aKTHBHOCTh U CHELU(HYHOCTD CBA3BIBAHUA
HOJTHOPA3MEPHOTO AoMeHa. OXMHOYHBIN BapHAOEIBbHBIA JOMEH SBIICTCS CIIOCOOHBIM CBS3BIBATH AHTUICH HIIH
SMUTON HE3ABHCHMO OT APYroif BapHaGeibHOH oOmacTH MM gomeHa. "JlomenHoe anTureno" mmm "dAb™
MOXKHO paccMaTpHBaTh TaK XK€, KAk "OJAMHOYHBIH BapuaOebHbIA JoMeH". OXMHOYHBIH BapHAOEIbHBIH JOMEH
MOXET IPECTABIATH COOOH YETOBEUESCKUI ONMHOYHBIH BAPHAOCIBHBIA TOMEH, HO TAKXKE BKJIFOYACT OJHHOYHBIC
BapUadeIbHBIE JOMEHBI U3 APYTHX BHAOB, TAKUX KaK I'PBI3YHBI, AKy1a-HAHbKA H Vi dAb™ BepOmoa0oBbIX. Viy
BepOJIFOIOBBIX MPEACTABILIIOT COOOH MOMMNEHTHABI OAHHOYHOTO BAPHAOEIHHOTO JOMCHA MMMYHOIJI00YIHHOB,
MOJIyYCHHBIE M3 BHIOB, BKIFOYAas BEpOIOAa, JaMy, aiublakKy, APOMAJepa M I'yaHAKO, KOTOPbIC MPOIYLMPYIOT
TSDKEJTYEO LICTb AHTHTEIA, ECTECTBEHHBIM 00PA30M JTHIICHHY IO JIETKUX Henei. Takue A0MeHsl Vyy MOXKHO IyMa-
HH3HPOBATh B COOTBETCTBUH CO CTAHAAPTHBIMH CIIOCOOAMHM, JOCTYIHBIMU B JAHHOH OOJIACTH, Y TAKUE JOMCHBI
PACCMATPUBAIOT KAK SBILIIOLIMECS "OXMHOYHBIMH BapHAaOeIbHbIMH aoMmcHaMmu". B pamkax m3oOpereHus Vy
BKJIFOYACT JOMEHBI Vyy BEPOIFOAOBBIX.

AHTHIeHCBA3BIBAIOIIMH ()PArMEHT MOXKHO IPEIOCTABIATH MOCPEACTBOM CIOCOOOB APAH)KUPOBKH OJHOMH
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umu HeCkobkuX CDR B HE OTHOCSINUXCSA K QHTUTEIAM OCJIKOBBIX OCTOBOB. "BeKOBEIH OCTOB" B paMKax H30-
OpeTeHus BKIIOYAET, O3 OrpaHuueHUs, HMMYHOT 100y 1uHOBBIH (Ig) ocToB, Hampumep ocToB IgG, KOTOPBIH MO-
JKCT MPEACTABIATh COOOH AHTHTEIO U3 YCTHIPEX LICMICH WM ABYX LCNCH, HIIH KOTOPBIH MOKET COACPKATD TOJIb-
ko obmacte Fc aHTHUTENA, MM KOTOPBIA MOXET COACPKATh OJHY HJIM HCCKOJBKO KOHCTAHTHBIX 00IACTEH aHTH-
TeNa, rae KOHCTAHTHBIE 00JIACTH MOTYT NMPOMCXOJUTh M3 YEJIOBEKA WJIM NMPUMATOB, HIH KOTOPBIH MOXET Mpea-
CTaBIATh COOOH UCKYCCTBEHHYI0 XMMEPY KOHCTAHTHBIX 00J1aCTECH YeIOBEKA H MPUMATA.

BenkoBbIit OCTOB MOXKET HMPEACTABIATH CO00H ocToB Ig, Hampumep octoB IgG mmu ocros IgA. Octos IgG
MOJKET COJEPXKATh HCKOTOPBIC MU Bee AoMeHbI aHturena (t.e. CHI, CH2, CH3, Vy, Vi). AHTUTCHCBS3BIBAIO-
muii Oenok Moxer coxepxars octoB IgG, BuiOpanubiid u3 1gGl, 1gG2, 1gG3, IgG4 nnmu IgG4PE. Hampumep,
0CTOB MOXET mpeacTaByarh coooit IgGl. OcToB MOkeT COCTOATH U3 00aacTH FC aHTHTEeNa MM COaepxaTh ee,
WU SBIATHCS €€ YACTHIO.

BbenkoBbIft OCTOB MOXKET NMPEACTABIATH COOOH IMPOH3BOAHOE OCTOBA, BBIOPAHHOTO M3 IPYIIIBI, COCTOSIICH
u3 CTLA-4, nunokamuHa, MOIYYCHHBIX M3 OClTka MOJCKYJ], Takux Kak Z-momeH Oenka (Affibody, SpA), A-
goMeH (Avimer/Maxibody); Gemku TemmoBoro moka, takde kak GroEl u GroES; TpaHcheppun (Tpamc-
aHTHTEN0), OCN0K C aHKUPUHOBBIM MOBTOpPOM (DARPIin), menTuaHelii antamep; JEKTHHOBBIA aoMeH C-Tuma
(TETPaHEKTHH); Y-KPHCTA/UIMH YEJIOBEKA M YOUKBUTHH 4enoBeka (addumunsr); nomensl PDZ; TOkCHH cCKOpIHO-
HA, JOMCHBI HHIHOMTOPOB MPOTEA3bl YeJOBEKAa THMA AOMEHOB KyHuua; u (uOpPOHEKTHH/aJHEKTHH; KOTOpPBIC
noaBepragu Moau(pUKauuu OenKa, 4ToOb! MOTYyYUTh CBA3BIBAHHE C AHTHICHOM, TakuM Kak ICOS, oTauyHbIM OT
HMPUPOJHOTO JTHIAHAA.

AHTHIeHCBA3BIBAIOIIMH YYaCTOK OTHOCHTCS K YYAaCTKy AHTHICHCBS3BIBAIOIIETO OEJIka, COCOOHOMY crie-
IH(UIECKU CBA3BIBATH AHTUICH, KOTOPBIH MOXKET MPEACTABIATH COOOH OAMHOYHBIH BapHAOCIbHBIN JOMCH, HITH
MOJKET MPEACTABIATh COOOH CMApeHHBIC JOMEHBI Vy/V(, Kak MOXHO OOHAPY XUTh B CTAHAAPTHOM AHTHUTE]IC.
Onxouenoueunsie JoMeHbl Fv (ScFv) MoryT tamke mpeaoCTaBiiTh AaHTUTCHCBS3BIBAIOIIME y4YacTKU. TepMuH
"3SMUTONCBA3BIBAIOIIMNA JOMEH" OTHOCHTCS K TOMEHY, KOTOPBIH CHEeM(HICCKH CBA3BIBACTCSA C 0OJACTHIO AHTHU-
ICHA, H3BECTHOH, KaK 3MHUTOI, HE3ABHCUMO OT JPYroro JOMEHa.

TepMuH My TbTHCHIELH(PUICCKUH AHTUICHCBS3BIBAOLIHIA OCJIOK OTHOCHUTCA K QHTHUICHCBA3BIBAIOIIUM OelI-
KaM, COACPKALIMM N0 MCHBINECH MEpe JBA PA3IHUYHbIX AHTUTCHCBA3BIBAIOLIMX Y4acTKa. Kakaplid U3 3THX aHTH-
TCHCBS3bIBAIOIIHX YYACTKOB CIIOCOOCH CBA3BIBATHCSA C PA3JHMUYHBIM JMHUTOIOM, KOTOPBIE MOTYT MPUCYTCTBOBAThH
HA OJHOM M TOM )KC QHTHICHE HJIM HA PA3IMYHBIX aHTHI¢HaX. MyabTHCNEUH(HUECKUH AHTHICHCBI3bIBAOILH
6enok MokeT 00naaaTh crneru(UUHOCTBIO A1 00Jiee YeM OJHOTO AHTHICHA, HANPUMEP U1 ABYX AHTHICHOB,
WM JUT TPEX AHTUICHOB, HITH AJI1 YETHIPEX AHTUTCHOB.

[Tpumeps! MyapTHCTIEIM(UUECKUX AHTUTCHCBA3BIBAIOLIMX OCIKOB BKIFOYAET OCJIKH, KOTOPBIE COCTOST,
WM B OCHOBHOM COCTOAT M3 oOnactu Fc aHTHTEeNna, MM ee 4acTu, CBA3aHHOH C KaXXIOTO KOHLA, HANPSAMYO HITH
ONOCPEAOBAHO (HAPUMED, YEPE3 IHUHKEPHYHO MOCIEAOBATEIBHOCTD), CO CBA3BIBAIOIUM JOMEHOM. TakoW aHTH-
TCHCBS3bIBAIOIMH OCJIOK MOXET COJCPIKaTh IBA CBA3BIBAIOIIMX JOMEHA, PA3JENCHHBIX oOnacteio Fc, mm ee
yacTeio. [lox pa3zneneHHeM NMOHHUMAIOT, YTO CBSA3BIBAIOLIME JOMEHBI HE CBA3aHBI HEMOCPEACTBEHHO APYT C APY-
TOM, H MOTYT OBITh JIOKAJTH30BAHBI HA MPOTHBOMOI0XKHBIX kKOHUAX (C- u N-koHue) obnactu Fc, umu moboii apy-
roif kapkacHoH o0nacTu.

AHTHTeHCBA3BIBAIOIIMH OCIOK MOXET COJACPIKATh ABE KAPKACHBIX OOIACTH, TAC KAKIAs CBSI3AHA C ABYMSA
CBA3BIBAOIIIMMHU JOMCHAMH, HampuMep, Ha N- u C-KOHLE KaKAOH KApKACHOU o0nacTu, MO0 HAMpAMYH, THOO
ONOCPEAOBAHO Yepe3 TUHKEP. Kaxxaplit CBA3BIBAKOLIUI JOMEH MOXKET CBA3BIBATHCSA C PA3THMYHBIM AHTUTCHOM.

B pamkax u3o0pereHus1, TepMHH MAbdAb OTHOCHTCS K MOHOKJIOHAJBHOMY AHTHTENY, CBI3AHHOMY C J0-
HOJTHUTCJIbHBIM CBSI3BIBAIOINMM JOMCHOM, B YACTHOCTH OJUHOYHBIM BAPHAOEIHHBIM JOMEHOM, TAKMM Kak J0-
MEHHOE aHTuTe]0. MAbdAb 001a13eT Mo MeHbIIEH MEpe ABYMS AHTHICHCBS3BIBAIOIIUMHU YYACTKAMHU, IO MECHb-
el Mepe OAMH U3 KOTOPBIX NMPOHCXOJUT U3 JOMCHHOTO AHTUTEIA U IO MEHBIICH MEPE OJHH MPOUCXOJHMT H3
CIIApEHHOTo JoMeHa Vi/ VL.

"Konsrorar dAb™" OTHOCHUTCA K KOMIO3ULMH, coaepxamei dAb, ¢ KOTOPBIM JIEKAPCTBCHHOE CPEICTBO
XHMHUYECKH KOHBIOTHPOBAHO IOCPEICTBOM KOBAJCHTHOW HITH HEKOBATCHTHOM CBA3H.

[TpeamoururensHo dAb M IeKapCTBEHHOE CPEACTBO CBS3aHBI KOBAJCHTHO. Takoe KOBAJICHTHOC CBS3bIBA-
HHE MOJKHO IPOBOJMTH YEpe3 MENTHIHYIO CBA3b HIH APYTHMH CIIOCOOAMH, HAPUMED 4epe3 MOAH(ULUPOBAH-
Hy!0 OOKOBYIO CBSI3b. HEKOBATCHTHOE CBS3BIBAHHE MOJKET SBJATHCA HENMOCPEACTBEHHBIM (HANPUMED, JJIEKTPO-
CTAaTHYECKOE B3aUMOJECHCTBHE, rHAPO(POOHOE B3AHMOJCHCTBHE) HIIH ONOCPEIOBAHHBIM (HAIIPHMED, YEPE3 HEKO-
BAJICHTHOE CBS3bIBAHUE KOMILICMCHTAPHBIX NMAPTHEPOB IO CBA3BIBAHHIO (HAIIPUMEp, OHOTHHA M ABHIHMHA), TIC
OJIMH NMAPTHEP KOBAJCHTHO CBA3AH C JEKAPCTBEHHBIM CPEICTBOM, H KOMILIEMEHTAPHBIH NMAPTHEP MO CBA3bIBA-
HHIO KOBAJICHTHO CBsA3aH ¢ dAAb™). Koraa HCmonp3yr0T KOMIUIEMEHTAPHBIX MAPTHEPOB 1O CBA3BIBAHHIO, OHMH H3
MAPTHEPOB MO CBA3BIBAHHIO MOXKET SABJIATHCS KOBAJCHTHO CBS3aHHBIM C JIEKAPCTBEHHBIM CPEACTBOM HANPIMYIO
WM TIOCPEACTBOM HOAXOAALICH JTHHKCPHOH IPYNIBI, H KOMIIJIEMEHTAPHBIH MAPTHEP MO CBA3BIBAHUIO MOJKET
SABIITHCA KOBAJICHTHO CBA3aHHBIM ¢ AAb™ HampsAMYI0 WM NOCPEACTBOM MOAXOAAIICH THHKCPHOU TPYIIIIbL.

B pamkax u3o0perenus, "curhiit ¢ dAb™ OGenox" OTHOCHTCS K CIUTOMY OCIKY, KOTOPBIA COACPIKUT
dAb™ Y MOTUIENTHIHOE JEKAPCTBEHHOE CPEACTBO (KOTOPOC MOXKET HMPEACTaBATh co00it dAD™ mm mAb).
dAb™ u moaMmENTHAHOE JCKAPCTBEHHOE CPEACTBO MPUCYTCTBYIOT B KAUECTBE OTIACIBHBIX YACTEH (Ipymim) oA-
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HOH HENPEPBIBHOM MOTUNENTHIHON LECTIH.

B 0aHOM BapHaHTE OCYLICCTBICHUS, AHTUTCHCBS3BIBAOLIME OCIKU M0 HACTOSLIECMY OMMCAHHIO HPOSBISIOT
HEPEKPECTHYIO PEaKUHOHHYI0 criocoOHocTh Mexkay ICOS uenoseka u ICOS u3 apyrux Bunos, Takux kak ICOS
SBAHCKOTO MAaKaka. B 0HOM BapHaHTE OCYLICCTBICHHSA, AHTUICHCBA3BIBAIOLIKE OCIKH MO H30OPECTCHHUIO CHCLH-
¢uuecku cBia3pBaOT ICOS yenoBeka U ABAHCKOTO Makaka. [IpeaocTaBieHHE JCKAPCTBEHHOTO CPEACTBA, KOTO-
pPOE MOXKET CBA3BIBATH MOJICKY/IbI YETOBEKA U 00E3bsH, MO3BOJECT TECTUPOBATH PE3YyIbTAThI B 3TOH CUCTEME U
HPOBOJMTH MAPAICIBHOE CPABHCHHE JAHHBIX C UCTOJIB30BAHUEM OJHOTO H TOTO K& JICKAPCTBEHHOTO CPEICTBA.
[TpexycMaTpHBAKOT MEPEKPECTHYH) PEAKLHOHHYIO CMOCOOHOCTh MEXKIY APYTHMH BHIAMH, HCHONB3YEMbIMH B
MOJC/IAX 3a00ICBAHMSA, TAKUMH KaK COOaKa MU 00€3bsIHA, 0COOCHHO 00C3hAHA.

Konkypenuuro mexxay cesaspiBarommM [COS 6enxom u stanoHHbM cBs3biBarommM [COS GenkoM MOXKHO
ompenesATh nocpeacTBoM aHanu3a koHkypeHuun MSD, ELISA, FMAT umu BIAcore. B oqHom BapuanTte ocy-
IIECTBJICHHUS, AHANUW3 KOHKYPEHLUMH IPOBOIAT IMOCPEACTBOM CPABHEHMs CBs3bIBaHHA cBs3biBatroniero ICOS 6en-
Ka co cea3siBaHueM uranga [COS. CymecTByeT HECKOJIBKO BO3MOJKHBIX MPUYHH IS 3TOH KOHKYPCHIMHU: 1B
Oenka MOTYT CBA3BIBATH OJUHAKOBBIC HJIA NMEPCKPBIBAOUIHUECA MUTONBI, MOXCT MPUCYTCTBOBATH CTCPHUCCKOC
P[HI‘P[6I/IpOBaHP[e HJIM CBA3BIBAHUC NMCPBOTO OeJIKa MOXKET HHOYUHUPOBATH KOHq)OpMaL[P[OHHOS H3MCHCHHEC AHTHUIC-
Ha, KOTOpPOE MPEIOTBPALIACT WIH YMECHBIIACT CBA3BIBAHHE BTOPOTO OEJIKA.

Tepmun "He#Tpanu3yeT", Kak HCMONB3YIOT HA MPOTSXKCHUH HACTOSILETO ONMUCAHHA, O3HAYACT, YTO B3aH-
mogeiicreue Mexxy ICOS u ICOS-L yMEHBIIEHO B MPHCYTCTBUH AHTHICHCB3BIBAKOILETO OEIKA, KAK OMMMCAHO B
HACTOSLIEM OIMHMCAHMH, N0 cpaBHeHMUIO ¢ B3aumoaeiicTeiueM ICOS u ICOS-L B orcyTteTBHe cBsa3biBatomero ICOS
Oenka, in vitro wm in vivo. HelTpanu3anus MOKeT MPOUCXOTUTh U3-3a OJHOTO MJIH HECKOJBKUX U3 OJOKUPOBA-
Hus cBa3bBanug ICOS ¢ ero quranaoM, npeaorepamueHus aktusauuu [COS mocpeacTBOM €ro JIMraHaa, moHH-
xarored peryasuud ICOS umu ero penenropa, M BIMAHHS HA (DYHKIMOHATBLHOCTH 3(dexropa. Hampumep,
KOHKYPCHLMIO C JMTAHIOM 33 CBA3BIBAHME, OMMCAHHYIO B MPUMEPAX 3 M 5, MOXKHO HCNOJB30BaTh I/ OLCHKH
HeWTpam3youel cnocodHoctH ces3biBatomero ICOS Genxka.

O dexr crazpBaromero ICOS 6enka Ha B3aumoaekcTeue Mexay [COS u ICOS-L MokeT ObITh YaCTHU-
HBIM WM nonHbeIM. Helirpanu3auus cesseiBaromero ICOS 6enka mosker 610kupoBaTh B3aumoaencraue ICOS c
ICOS-L mo mensieii Mepe Ha 20, 30, 40, 50, 55, 60, 65, 70, 75, 80, 82, 84, 86, 88, 90, 92, 94, 95, 96, 97, 98, 99
umu 100% otHocutensHO B3aumoaeicTeuit ICOS - ICOS-L B orcytcTBHE cBsa3biBatomiero ICOS Genka.

HeliTpanusauuro MOXHO ONMPEae/ATh MM U3MEPATh C MCIOJb30BAHHEM OJHOTO MM HECKOJIBKUX AHANH-
30B, KaK U3BECTHO CNICLIHATIMCTY B JAHHOH 00JACTH MM KAK ONUCAHO B HACTOALIEM OMHCAHUH.

AddunHocTh mpeacTaBisieT COOOH CHITy CBA3BIBAHUA OJHOM MOJICKYJIbI, HAMPUMEP AHTHICHCBA3BIBAKOILE-
ro Oenka Mo M300PETCHUIO, C APYTHM, HANMPUMEDP €r0 AHTUICHOM-MHIICHBIO, B OJHOM YYacCTKE CBSA3BIBAHHAL.
AdPUHHOCTD CBA3BIBAHUS AHTHICHCBA3BIBAIOIIETO OE/IKA C €r0 MHUIICHBIO MOXKHO ONPEACIATh HMOCPEICTBOM
CcnocoOOB HA OCHOBAHHH PABHOBECHS (HAmpuMEP, TBepAO(pa3HOro uMMmyHoepMeHTHOr0 aHamu3a (ELISA) umu
panuouMMyHHOTO aHaau3a (RIA)) umn anamiza kuHetuku (Hanpumep, aHanuza BIACORE™). Hanpumep, cro-
co0ObI Biacore™, onmcaHHble B MPUMEPE 5, MOXKHO HCIHOJIb30BATh A1 H3MEPEHUS a()(DHHHOCTH CBS3bIBAHUL.

ABHIHOCTH MPEACTABIHIET COOOM OOIILYH CYMMY CHIIBI CBSI3BIBAHHSA JBYX MOJICKYJ IPYT C APYTOM B MHO-
THX Y4YACTKaX, HAMPUMEP, NPHHUMAA BO BHUMAHUEC BAJICHTHOCTH BSaP[MOﬂeI\;[CTBI/[}I.

B 0aHOM BapuaHTe OCYLICCTBICHUS, PABHOBECHAs KOHCTaHTa auccouuanuu (KD) B3anMoaeHCTBHS CBSA3bI-
paromuit ICOS 6enok-ICOS cocraBasger 100 HM unu meHee, 10 HM unu MeHee, 2 HM uiM MeHee w1 HM um
MeHee. AnprepHaTuBHO, KD MoxeT coctaBmare Mexxay 5 u 10 HM; unn mexay 1 u 2 HM. KD mosker cocras-
aare Mexkay 1 u 500 mM mwm mexay 500 M u 1 HM. Crenuanucty B JAHHOH OONACTH MOHATHO, YTO YEM
MEHbIIE YUCTOoBOe 3HaUeHUE KD, Tem cubHee csasbiBanue. O0parHas BenmuuuHa KD (t.e. 1/KD) npeacrasmsaer
co60# paBHOBECHYIO KOHCTAHTY CBsi3biBaHmsA (KA), umeromero exuuumsl M. CrienuatucTy B JaHHOM o6macTH
MOHATHO, YTO YeM OO0JIbIIe YHCIOBOE 3HAUCHHE KA, TeM CHITbHEE CBS3bIBAHHC.

Koncranra cxopoctu guccounanuu (kd) wmu "CkOpoCTh AMCCOLMAIMH" OMHCHIBACT CTAOMIIBHOCTH KOM-
mekca cesaspiBaromero ICOS 6enxa ¢ ICOS, T.€. 100 KOMILICKCOB, pacHagaromuxcs 3a 1 c.

Hanpumep, kd 0,01 ¢ sxBuBaneHTHO 1% KOMIIICKCOB, pacmagaromuxcs 3a 1 c¢. B omHoM BapuaHTe oCy-
IIECTBICHHA KOHCTaHTa ckopoctu auccoumamuu (kd) cocrasmaer 1x107 ¢! wan menee, 13107 ¢! wm menee,
13107 ¢ mm Menee wmm 1x10° ¢! um menee, kd mosxeT coctasaars Mexay 13107 ¢ u 1x10™ ¢! wm Mesxay
1310 ¢ m 1x107 ¢!, KoncranTa ckopocTu cesi3biBanus (ka) WTH "CKOPOCTb CBA3BIBAHMA" OMHCHIBACT CKOPOCTH
¢dopmupoBanus kommiaekca cessbiBaomuid [COS 0en0k-ICOS. B 0qHOM BapHaHTE OCYINECTBICHUS KOHCTAHTA
CKOPOCTH CBA3bIBaHMs (ka) cocTaBmser mpubmsureasho 1,0x10° M ¢

IMox "BBIOCICHHOH" MOAPA3YMEBAKOT, YTO MOJICKYJIA, TAKAS KAK AHTUTCHCBI3BIBAIOIIUI OCIOK WM HYK-
JICHHOBAs KHCJOTA, yAaJeHa U3 OKPYKEHHSA, B KOTOPOM €€ MOXKHO OOHApY»KuTh B mpupoae. Hampumep, Moaeky-
JIa MOYKET SIBJITHCSA OYUIICHHON OT BEIUECTB, C KOTOPHIMH OHA B HOPME MOXET CYILUECTBOBATh B mpHupoac. Ha-
HOpHMEP, MACCa MOJIEKYJIbI B 00pa3Le MOMKET COCTABIATh 95% OT CyMMApHOH MacChl.

TepMuH "3KCIpeccHpYOLIHA BEKTOP" B paMKaX H300PETCHUS 0003HAYACT BBIACICHHYK) Hy KJICHHOBYIO KH-
CJOTY, KOTOPYK) MOXXHO MCIOJb30BATh I BBEACHUS NMPEACTABILIOIICH HHTEPEC HYKICHHOBOH KHCIOTHI B
KJIETKY, TAKYI0 KaK 3YKAPUOTHYECKAs KJICTKA WJIM MPOKAPHOTHUYCCKAS KIETKA, WM B OECKICTOUHYIO 3KCHPECCH-
PYIOLIYHO CHCTEMY, [A¢ MPEACTABJLIOILYI0 HHTEPEC MOCICA0BATEILHOCTD HY KICHHOBON KHUCIOTBI 3KCITPECCHPY -
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0T B (JOPME MENTUAHOM LEHH, TAKOH Kak OcIOk. Takue 3KCHPECCHPYIOIHE BEKTOPBI MOTYT MPEACTABIATE CO-
60ﬁ, HANMPHUMED, KOCMUABI, IJIA3MUABI, BUPYCHBIC MOCJICAOBATCIIPHOCTH, TPAHCIIO30HBI H JIMHCHHEIC HY KJICHHO-
BbIC KHCIIOTHI, COJEPKALIME MPEICTABILIOLIYI0 HHTEPEC HYKICHHOBYIO KUCIOTY. [locne BBEACHHS 3KCHPECCH-
PYIOILETO BEKTOPA B KJIETKY HIH B OCCKICTOUYHYIO IKCIPECCHPYIOILYIO CHCTEMY (HAIPUMED, JTM3AT PETUKYIOIH-
TOB), O€JIOK, KOAMPYEMBIH MPEACTAB/IOIHA HHTEPEC HYKJICHHOBOH KHUCIOTOH, IPOAYLIMPYETCS MOCPEICTBOM
annapaTa TPHCKPUILKH/TPAHCIAIMHU. DKCIPECCUPYIOIUE BEKTOPbI B 00BEME OMHCAHUA MOTYT MPEIOCTABIATH
HEOOXOIUMBIEC 3JIEMEHTHI I 3YKAPHOTHUYECCKOH MM NMPOKAPHOTHYECKOH IKCNMPECCHH M BKJIIOYAIOT BEKTOPBI,
yIpaBIsieMble BHPYCHBIM INPOMOTOPOM, TAKHE KAaK BEKTOpPBI, ympapiaieMbie mpomoropom CMYV, Hampumep
pcDNA3.1, pCEP4, 1 ux mpou3BOJHbIC, OAKYJIOBUPYCHBIC 3KCHPECCHUPYIOLIME BEKTOPBI, 3KCHPECCUPYIOLIHE
BekTOpBI Ay Drosophila, u 3xcmpeccUpyromue BEKTOPBI, YIPABIACMBIE MPOMOTOPAMH I¢HOB MJICKOMUTAOLIHX,
TAKUMH KaK IMPOMOTOPHI T'eHOB [g yenoseka. Jlpyrue mpuMepsl BKIIFOYAKOT MPOKAPHOTHUECKUE IKCHPECCHPYIO-
HIME BEKTOPBI, TAKUE KAaK BEKTOPHI, yIpaBaieMble npoMoTopoM T7, Hanpumep pET41, BEeKTOpSHI, yIpaBIseMble
MPOMOTOPOM JIAKTO3bI, H BEKTOPHI, YNPABBIEMbIC IPOMOTOPOM apabuHO3bl. CHELMATUCTY B JAHHOH 0OmacTH
H3BECTHBI MHOTHE JPYTHE MPUTOJHbIE IKCIIPECCHPYIOIIHUE BEKTOPBI H IKCIPECCUPYIOIHE CHCTEMBI.

TepMuH "peKOMOHMHAHTHASA KJIETKA-XO3SHH" B PAMKAX H300PETCHHS O0O03HAYACT KIETKY, COACPMKALLYIO
MPEICTABIOLIYI0 HHTEPEC MOCICAOBATEILHOCTh HyKICHHOBOH KHCIOTBI, KOTOpas Oblia BBIIECNCHA NEPE] ee
BBEJICHHUEM B KJIETKY. Hanmpumep, mpeacTaBismoas HHTEpEC MOCJIEI0BATEIbHOCTh HYKICHHOBOH KHUCIIOTBI MO-
KECT HAXOAUTHCA B SKCHMPECCHPYHOIIEM BEKTOPE, B TO BPEMA KAK KJICTKA MOXET ABJIATHCA npoxapuormecxoﬁ
WU 3YKAPUOTHYCCKOH. MIMOCTpAaTHBHBIC 3YKAPHOTHUYCCKHE KJICTKH MPEACTABILIOT COOOH KJICTKH MIICKOIH-
TAKOUIMX, TaKue Kak, HO Oe3 orpanuucHus, kietku COS-1, COS-7, HEK293, BHK21, CHO, BSC-1, HepG2,
653, SP2/0, NSO, 293, HeLa, muenoMsl, TuM(OMBI WIH JTEFOO0E MX MPOU3BOAHOC. Haubosaee mpeamouTuTeIbHO
3yKapHOTHYECKas KJeTKa mpeacrasmsietr coboi kiaerky HEK293, NSO, SP2/0 unu CHO. E. coli npeacrasmnser
CO00¥ ULTFOCTPATHBHYK) MPOKAPHOTHUYCCKYHO KJIECTKY. PEKOMOUHAHTHYIO KJICTKY, B COOTBETCTBHH C OITHCAHHEM,
MO>XHO NOJy4aTh NMOCPEACTBOM TpaHC(l)eKI.lP[P[, CIIUAHUA KJICTOK, HMMOPTAIU3ALUU HUJIH OPYTHX CHOC06OB, XO0-
POLIO U3BECTHBIX B JaHHOH oOmactu. [IpeacTapisiomas HHTEPEC MOCICA0BATEILHOCTD Hy KIICHHOBOH KUCJIOTHI,
Takas KaK 3KCMPECCHUPYKOIIUI BEKTOP, TPAHC(UUMPOBAHHBIN B KJICTKY, MOXKET SBJIATHCSA BHEXPOMOCOMHOM HITH
CTaOHMIIBHO HHTCTPUPOBAHHON B XOPOMOCOMY KIICTKH.

"XHMEpHOE aHTHTEJIO" OTHOCHUTCS K THITy CKOHCTPY HPOBAHHOTO AHTHTENA, KOTOPOE COACPIKHT IPHPOIHBIC
BapuaOeIbHBIC 00MACTH (JICTKOM LEMU U TSHKEJION LEMH), MOTyUYCHHBIC U3 JOHOPHOTO AHTHTEIA B ACCOLMALIUH C
KOHCTAHTHBIMH 00JIACTSAMH JICTKOH U TSKCIIOM ueneﬁ, MOJIYYCHHBIMH M3 AKUECNTOPHOTO AHTHUTEIA.

"T'yMaHU3HPOBAHHOE AHTHTEIO" OTHOCHTCS K THUIY CKOHCTPYHPOBAHHOTO aHTHTENna, obmazaromero CDR,
NOJyYCHHBIMH U3 HE OTHOCALIETOCA K YCJIOBCKY AOHOPHOIO I/lMMyHOI‘II06yIIP[Ha, rac OCTaBIIHECA MNMOJTYUYCHHBIC
U3 MIMMYHOTJIOOY TIHHOB YaCTH MOJICKYJIBI MOJTyUYECHbI H3 OJHOTO MM HECKOJIBKUX YEIOBEUECKOT0 HMMYHOTJIOOY-
JTMHA(UMMYHOTIO0YTMHOB). KpoMme TOoro, kapkacHble NMOJACP>KUBAIOIIME OCTATKH MOXKHO H3MCHATDH U1 COXpa-
HeHUA a(uHHOCTH CBs3bIBaHHMA (CM., HampuMmep, Queen et al. Proc. Natl Acad Sci USA, 86:10029-10032
(1989), Hodgson, et al., Bio/Technology, 9:421 (1991)). [Ipuroasoe 4eJIOBEYECKOE AKLECHTOPHOES AHTHTEJIO MO-
KET NMPEJACTABIATh COOOH AHTHTENO, BBIOPAHHOE M3 OOLICHPUHATON Oa3bl JAHHBIX, HANPHUMEDP 0a3bl JAHHBIX
KABAT™, Ga3er manabix Los Alamos u 6a3bl JaHHBIX Swiss Protein, mo roMoJIoruu ¢ Hy KJICOTHAHBIMH M AMH-
HOKHCJIOTHBIMH TTOCJIEI0OBATEIBHOCTIMH JOHOPHOTO AHTHTEA.

YenoBeyeCKOE AaHTHUTENO, XapaKTEPH3YEMOE ITOMOJIOTHEH C KAPKACHBIMH O0JIACTAMH JOHOPHOTO AHTHTENA
(Ha OCHOBAHHH aMP[HOKI/[CIIOT), MOXET ABJATHCA NMPUTOAHBIM I MPEAOCTABJICHUA KOHCTAHTHOM 00JIaCTH TsDKC-
J0# LeNmH W/WIIM KapKacHON 00JacTH BApHAOEIbHOM 4acTH TsHKENIOoH nenu 1o BctaBkU JoHOpHBIX CDR. Ilpu-
TOJHOE AKLENTOPHOE AHTHTENO, CIHOCOOHOE MPENOCTABIATh KOHCTAHTHYHO O0JACTh HIIH KapKAacHbIE 0OIACTH
BApUAOEIbHOM YAaCTH JIETKOH LIEIH, MOXKHO BBIOMPATh CXOAHBIM 00pa3oM. ClIeayeT OTMETHTD, YTO TSDKENBIC H
JICTKHE LICIH AKLENTOPHOTO AHTHUTENIA HE 003aTeNIbHO JODKHBI MPOUCXOJUTh M3 OJHOTO H TOTO )K€ aKLENTOop-
HOTO aHTHTENa. B mpexamecTByrommei 00J1aCTH TEXHUKH ONMUCAHO HECKOJIBKO CIIOCOOOB MOJIYYESHHUS TAKUX IyMa-
HH3HPOBAHHBIX AHTUTEN, CM., HanpuMmep, EP-A-0239400 u EP-A-054951.

TepMHH "HOJHOCTBIO YEJIOBEYECKOE AHTHUTEJIO" BKIIFOYACT AHTHTENA, OONANAOINKME BapHAOCNbHBIMH H
KOHCTAHTHBIMH OOJACTAMHU (€CITH HPHCYTCTBYIOT), NOJYYEHHbIC M3 UYCIOBEYECKHX 3APOABIILIEBBIX IOCICIOBA-
TEJNBHOCTEH UMMYHOTJIO0Y THHOB. YenoBeUeCKHe MOCIeA0BATEIbHOCTH AHTHTEN 10 H300PETEHHIO MOTYT BKJIFO-
YyaTh B CEOS AMUHOKMCJIOTHBIC OCTATKH, HC KOAUPYEMBIC YCTOBCUYCCKUMH 3apPOABIIICBBIMH ITOCJICAOBATCIIBHO-
CTAMH HMMYHOIJIOOYJIMHOB (HANpUMEpP, MYTAallMH, BBCACHHBIC TIIOCPEACTBOM CIYYaHHOrO MM CaMT-
cnenu(puyecKOro MyTarcHesa in vitro MM MOCPEACTBOM COMATHYECKUX MyTauMH in vivo). IToxHOCTBIO yenoBe-
YeCKHE AHTUTEIA COACPKAT AMUHOKHUCIOTHBIC MOCJIEI0BATEILHOCTH, KOJUPYEMBIE TOJBKO IMOCPEACTBOM IOJIH-
HyKJICOTHIOB, B KOHEUHOM HTOTC UMCIOLIMMH YEIOBEUECKOE MPOHCXO’KACHUE, HIIH AMHHOKHCIIOTHBIC NMOCTIEA0-
BATCIbHOCTH, HACHTHYHBIC TAKHM ITOCJICOOBATCIBHOCTAM. Kak nmonumaror B paMKax H306peremm, AHTHUTECJIA,
xoxupyemble JJHK, koaupyromei yeaoBeyeCkue HMMYHOTJIOOY TMHBI, BCTABICHHON B MBIIIMHBIH T€HOM, POy -
IHPOBAHHBIC B TpélHCI‘GHHOi[ MBILIH, ABJIAKOTCA MOJHOCTHH YCJIOBCUCCKUMHU AHTHUTCIIAMH, MOCKOJIBKY OHH KOOH-
poBanbl JIHK, B KOHEUHOM HTOre UMEIOLICH Yen0oBeUEeCKOe NMpoucxoxkacHue. B aroi curyauuu, JHK, koau-
PYIOILAs YEJOBEUECKHE UMMYHOTJIOOYIHHBI, MOXKET IOJBEPraThCs PEAPAHKUPOBKE (A1 KOAUPOBAHHS AHTUTE-
71a) B OPraHM3ME MBIIIH, H MOTYT IPOMCXOAUTh TAKKE COMATHYECKHE MyTALMU. AHTUTENA, KOJUPYEMbIE HCXO-
HO YCJIOBCUCCKOH HHK, NMOABCPrHYTHIE TAKUM HU3MCHCHHAM B OPTaHHU3ME MBIIIH, ABJIAKOTCA MOJHOCTBIO YCTIOBE-

-7-



036335

YECKUMHU aHTHUTEIaMH, Kak MOHMMAIOT B pamMKax u3o0pereHus. [IpuMeHeHne Takux TpaHCTEHHBIX MbIIeit obec-
MEYMBAET BO3MOKHOCTH 0TOOPA MOJHOCTHIO YETOBEYECKUX aHTUTEN MTPOTUB aHTHUIeHa yesoBeka. Kak moHMMaroT
B JIAHHOW 00JaCTH, MOJHOCTBIO YEJIOBEUECKUE AHTUTENA MOXKHO MOJYy4aTh C MCHOJIBL30BAaHUEM TEXHOJIOTHH (ha-
roBoro aucries, rae oubnuorexy JJHK uenoBeka BcTaBisoT B par aist mosrydeHUs: aHTUTEN, COIEPKAIIMUX Ye-
JIOBEUECKYO 3apobIIIEBYI0 nocnenosareabHocTs JTHK.

TepmuH "10OHOPHOE aHTUTENO" OTHOCUTCS K aHTHTEIY, BHOCSIIEMY BKJaJ aMUHOKHCIOTHBIX MOCIIE]0Ba-
TeNbHOCTEN cBOMX BapuadenbHbIx obnacteil, CDR unu npyrux GpyHKUHMOHAIBHBIX (PparMeHTOB WM UX aHANO-
rOB B NMEPBOT0 UMMYHOTJIO0YJIMHOBOTO MapTHepa. JloHop, TakuMm 00pa3oM, oOecreunBacT N3MEHEHHYIO KO-
pyroLIyI0 00JacTh UMMYHOTJIOOYIMHA, U B PE3yJIbTaTe 3KCIPECCUPYETCS] U3MEHEHHOE aHTUTENO0 C aHTUTEHHOM
CeNU(pUIHOCTBIO U HEHTPATTU3YIOIIEH aKTUBHOCTBIO, XapaKTEPHO# /ISl JOHOPHOTO aHTUTEA.

TepMuH "akuenTopHOE AaHTUTENO" OTHOCUTCS K aHTUTENY, FETEPOJIOTHYHOMY 110 OTHOILEHHIO K JOHOPHO-
MY aHTHUTENy, BHOCSILUEMY BKJIaa BceX (WM T1000H 4acTH) aMMHOKHMCIOTHBIX MOCIEA0BATEILHOCTEH, KOIUPYIO-
[IMX KapKacHbIE O0JIACTH CBOEH TSDKENON W/UiM JIETKOW LENH W/WIM KOHCTAHTHbIE 00JAaCTH CBOEH Tsxenoi
W/WIY JIETKOW 1IeNH, B MEPBOr0 MMMYHOTJIOOYJTMHOBOrO mMapTHepa. YenoBeueckoe aHTUTENO0 MOXKET SBISITHCS
AKLENTOPHBIM aHTUTEIIOM.

Tepmunsl "Vy" 1 "V" UCONB3YIOT B HACTOSIIEM OMUCAHUU I 0003HAUEHHS BapuabeabHON 001acTH
TSDKEJION 1eNM U BapraOeIbHOM 001aCTH JIETKOH 1€ COOTBETCTBEHHO aHTUTECHCBS3BIBAIOIIETO OEITKa.

"CDR" onpenessitoT kak aMUHOKHCJIOTHBIE IMOCIEI0BATEIBHOCTH ONPEACSIONIMX KOMIIEMEHTAPHOCTh
obJsiacTeil aHTUreHeBsI3bIBatoIero Oeska. CyIecTByIOT runepsapualeibHble 001aCTH TSOKENBIX M JIETKUX Lenei
ummyHornoOynuHoB. CyuiectByer Tpu CDR (unu o6nactu CDR) tspxenoit nenu u tpu CDR (unu ob6nactu
CDR) nerxoii nenu B BapuadesibHON 9acTd UMMyHornoOynuHa. Takum oOpasom, "CDR" B pamkax nzo0pereHus
oTtHocutcs ko BceM TpeM CDR Tspkenoit nenu, Bcem Tpem CDR nerkoit nenu, ko BceM CDR Tspkenoit u nerkoi
uenei unm no MeHpliei Mepe k 18ym CDR.

Ha npoTspkeHMn 3TOro onmucaHus, aMUHOKHMCIOTHBIE OCTATKH B MOCIIEA0BATENBHOCTSX BapHaOEIbHBIX 10-
MEHOB ¥ B MOCJIE0BATENLHOCTSIX MOJTHOPA3MEPHBIX aHTUTEN TIPOHYMEPOBAHBI B COOTBETCTBUU C CHCTEMOI HY-
mepauuu Kabat. [Tono6usiM 06pazom, Tepmunst "CDR", "CDRLI1", "CDRL2", "CDRL3", "CDRH1", "CDRH2",
"CDRH3", ucnons3yeMble B puMepax, CICAYIOT cucTeMe Hymepamu Kabat. JlomomHUTENbHYO HH(POpPMAIHIO
cM. B Kabat et al., Sequences of Proteins of Immunological Interest, 5Sth Ed., U.S. Department of Health u Hu-
man Services, National Institutes of Health (1991).

Crneumanucry B J1aHHOHM 00JaCTH OYEBUIHO, YTO CYILIECTBYIOT aJIbTEPHATUBHBIC CUCTEMbI HyMEpaLUK s
AMHMHOKHCIIOTHBIX OCTaTKOB B MOCJIEIOBATEIBHOCTIX BapHaOCIbHBIX JTOMEHOB M B MOCIEI0BATENLHOCTSX MOJI-
HOpa3MepHbIX aHTUTeN. CyLIecTBYIOT TakKe ajlbTEPHATUBHBIE CUCTEMBI HyMEpaluK sl HOoc/e10BaTeIbHOCTE
CDR, nanpumep cuctemsl, onucanubie B Chothia et al. (1989) Nature 342: 877-883. CtpykTypa u cCBOpauMBaHUE
0erka aHTUTeNla MOTYT O3HAuYaTh, YTO JPYrde OCTATKH CIEIyeT pacCMaTpUBaTh KaK YacTh MOCIEI0BATEIbHOCTH
CDR, 1 HajM4ue 3TOro MOKET MOHSITH CIICIUAIUCT B JaHHOK 00/1aCTH.

Jpyrue cucteMbl HymMepaluu i nocienoarenbHocteit CDR, 1ocTynHble crienuaincTy B JaHHO# oOnac-
TH, BKI04aoT cnocod "AbM" (University of Bath) u "konTaktasiii" cnoco6 (University College London). Mu-
HMMaJIbHYIO TEePEKpBIBAIOLIYIOCS 00JacTh ¢ MCIOJIB30BAaHUEM MO MEHbLIEH Mepe ABYX 3 crnocoboB Kabat,
Chothia, AbM 1 KOHTakTHOTO Croco0a MOKHO ONPENENsITh KaKk MpeJOCTABISIOUIYI0 "MUHUMAIBHYIO €AUHUILY
cBs3bIBaHUA". MUHUMANIbHAS €IMHUIIA CBI3BIBAHUS MOXKET ABIAThCS cydodparmenTom CDR.

B Tabn. 1 HIKe NMpeiCcTaBIeHO OJHO OTPEJC/ICHUE C MCIONb30BAaHUEM KaXkK/JO0N CUCTEMBI HyMEpaIuu JUis
kaxaoi CDR wnu enunuusl cBs3biBaHud. Cxema Hymepauuu Kabat ucnons3zoBana B Tabn. 1 s Hymepauuu
JIOMEH aMHHOKHCJIOTHOH! MOCJEI0BATEIbHOCTH BapradeabHOro gfoMeHa. CienyeT OTMETUTh, YTO HEKOTOPhIE U3
onpeaenaeHuit CDR MOryT MeHSITBCSl B 3aBUCHUMOCTH OT MHAMBULYATbHBIX UCTIOJIB30BaHHBIX MyOIMKaLUH.

Tabnuua 1
CDR mno Kabat | CDR mo CDR no AbM KonrakTHas MuHMMaNbHAST
Chothia CDR eanuuLia
CBSIBHBaHUS
H1 31-35/35A/ 26-32/33/34 26— 30- 31-32
35B 35/35A/35B 35/35A/35B
H2 50-65 52-56 50-58 47-58 52-56
H3 95-102 95-102 95-102 93-101 95-101
Ll 24-34 24-34 24-34 30-36 30-34
L2 50-56 50-56 50-56 46-55 50-55
L3 89-97 89-97 89-97 89-96 89-96

CooTBeTCTBEHHO TpejacTaBieHbl cBs3biBatolue [COS Oenku, comepxkaiiue 0Oy OAHY WM KOMOWHA-

uto u3 caeayroumx CDR:

CDRH1: DYAMH (SEQ ID NO:1)
CDRH2:
CDRH3:

CDRL1:

LISIYSDHTNYNQKFQG
NNYGNYGWYFDV
SASSSVSYMH

(SEQ ID NO:2)
(SEQ ID NO:3)
(SEQ ID NO:4)
(SEQ ID NO:5)
FQGSGYPYT (SEQ ID NO:6)
B omHOM BapuaHTe OCYIIECTBIICHUSI HACTOSIIEro u3o0pereHust cBs3biBapomuit ICOS Genok comepkuT
CDRHI1 (SEQ ID NO:1), CDRH2 (SEQ ID NO:2) u CDRH3 (SEQ ID NO:3) B BapuabenbHoit 0071aCTH TsXkKe-

CDRL2: DTSKLAS

CDRL3:
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JIOK Leny, obnanaroieil aMMHOKHCIOTHOM noce[oBaTebHOCThIO, YkazaHHoi B SEQ ID NO:7. CessbiBatoiye
ICOS Oenxu no HacrosiieMy H300pPETEHUIO, COAEPIKALIME I'YMAHU3UPOBAHHYIO BapHadelbHy0 00acTh TshKe-
no# ueny, ykazanHyto B SEQ ID NO:7, o6o3Hauens! kak "H2". B HEKOTOpBIX BapHaHTax OCYLIECTBICHHS CBs-
3piBatomme [COS Genku no HacTosLieMy M300pETeHHUIO coliepykaT BapruaOenbHyO 00IacTh TSDKENOH Lenu, 00-
JafaroUIyo mo MeHeliei Mepe 90% uneHTHnYHOCTEIO nocenoBatensHocTd ¢ SEQ ID NO:7. [ogxonsmmM 06-
paszoM, cessbiBatoine ICOS Genky mo HactosleMy H300pETeHHIO MOTYT COJAEpkaTh BapHaberbHyr0 00JacTh
TshKeToON 1emnu, oonamaroinyto npubnuzutensHo 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99% unu
100% uneHTH4YHOCTHIO nocienoarenbHocT ¢ SEQ ID NO:7.
BapuaGenbHast o0nacts (Vi) rymMmaHu3upoBaHHO# Tshxenoi uenu (H2)
QVQLVQSGAE ~ VKKPGSSVKV ~ SCKASGYTFT  DYAMHWVRQ  PGQGLEWMGL
ISIYSDHTNY  NQKFQGRVTI TADKSTSTAY ~ MELSSLRSED  TAVYYCGRNN
YGNYGWYFDV WGQGTTVIVS S (SEQ ID NO:7)

B omHOM BapmaHTe OCYIIECTBIIEHHs] HACTOsIEero uzodpereHusi cesspiBatomuit [COS Genok comep:kut
CDRL1 (SEQ ID NO:4), CDRL2 (SEQ ID NO:5) u CDRL3 (SEQ ID NO:6) B Bapua6GesibHO#i 001aCTH J1erkoi
uenu, oOjaaaroliell aMHUHOKMCIOTHON MocienoBaTebHOCThIO, Yka3aHHOW B SEQ ID NO:8. CessbiBatolnue
ICOS Genku no HacToseMy MU300pETEHHIO, CoAepkKallie I'YMaHU3UPOBaHHYIO BapHalenbHyIO 001acTh JIerkoi
uenw, ykazanHyio B SEQ ID NO:8§, o6o3nauensl kak "L5". Takum o6pa3om, cesaeiatowiuii [COS 6enok mo Ha-
CTOsLIIEMY H300peTeHHIO, coAep kalluii BapradenpHyo obsacte Tspkenoi nenu w3 SEQ ID NO:7 u Bapuadens-
Hy10 obnacts jerkoit uenu u3 SEQ ID NO:§, MoxkxHO 0003HauaTh B HACTOSIILEM OnMMcaHuu kak H2LS.

INonxonsias nuaepHas NOCAENOBATEIbHOCTD JUIsl KOHCTPYKLMHA BapraOelbHON TsHKeION Lenu U JIeTKOoi
LIenHy MoKka3aHa Ha ¢ur. 9 U BKIIIOYaeT, HO 0€3 OrpaHHUYEHHS:

MGWSCIILFLVATATGVHS (SEQ ID NO:11)

B HekoTopbIX BapuaHTax ocyiuecTBieHus, ces3piatoie ICOS Genku mo HacToseMy H300peTeHHIO Co-
JiepKaT BaprabeIbHyI0 001aCTh JIEMKOH ey, 00afarollyo no MeHbiei mepe 90% MAEHTHYHOCTBIO MOCe10-
BaTEJILHOCTH ¢ aMUHOKHUCJIOTHOW Mociea0oBaTenbHOCThi0, YkazaHHoi B SEQ ID NO:8. Tloaxoasumm odpasom,
csspiBatome ICOS Oenku Mo HacToseMy M300PETEHHIO MOTYT COJEpKaTh BapHaOeNbHYIO 00NacTh JIErKoi
uenw, odanaromyo npudbausutenasHo 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99 unu 100% unex-
THUYHOCTBIO nocieaopatensHoctr ¢ SEQ ID NO:8.

BapuaGenbHas o6sacts (V1) rymMaHu3upoBaHHoi jerkoii uenu (LS)

EIVLTQSPAT LSLSPGERAT LSCSASSSVS YMHWYQQKPG ~ QAPRLLIYDT

SKLASGIPAR FSGSGSGTDY TLTISSLEPE DFAVYYCFQG SGYPYTFGQG TKLEIK
(SEQ ID NO:8)

CDR unu MUHUMaJTbHBIE €MHULBI CBS3BIBAHHSI MOXHO MOIMGHUIMPOBATE MTOCPEACTBOM 10 MEHBILEH Me-
pe OAHOW aMMHOKHUCJIOTHOW 3aMEHbl, eJleUnd WK 100aBJI€Hus], I1€ BaApUAHT aHTHUI€HCBS3bIBAIOLLIEro Oelika B
OCHOBHOM COXpaHsieT OMOJIOTHUECKHE XapaKTepUCTUKU HEMOAMUGHIIMPOBAHHOIO Oelika, TaKOro Kak MBIIIHHOE
aHTHUTEJIO, MPOAYIMPOBAaHHOE U3 KJIOHA 422.2, unu antuteno, conepxatiee SEQ ID NO:7 u SEQ ID NO:8.

Cnenyet nmoHumaTth, yTo kaxayio u3 CDR HI, H2, H3, L1, L2, L3 moxxHO MoauUIUPOBaTh OTAENBHO
WM B KOMOMHAUMHU ¢ Jitoboit npyroit CDR, B o60# nepMyTauuu uid koMmOuHauuu. B oqHOM BapuaHTe ocylie-
cteieHust CDR siBnsieTcss MOAMGUIMPOBAHHON MMOCPENCTBOM 3aMEHBI, JeNIelNU WM J00aBlIeHUs BIUIOTH 10 3
AMUHOKHUCJIOT, HampuMep | WM 2 aMUHOKHCJIOT, Hampumep 1 amuHokucnoTel. Kak mpaBuiio, Moaudukaims
npezacTaBniseT co00il 3aMeHy, B YaCTHOCTH KOHCEPBATHBHYIO 3aMEHY, HalnpUMep, Kak 1oka3aHo B TabJl. 2 HUXKe.

Ta6nuua 2
Bokorpaszi Lenb YreHs
I'ngpodoBbHasa Met, Ala, Val, Leu, Ile
HellTpaJjibHad I'MIpo¢uiabHas Cys, Ser, Thr
Kucnas Asp, Glu
OcHOBHada Asn, Gln, His, Lys, Arg
OcTaTky, BAKMAKIME Ha OPMeHTaluMro Lenu Gly, Pro
ApoMaTHyecKasda Trp, Tyr, Phe

Harnpumep, B Bapuante CDR, aMMHOKHCIIOTHBIE OCTATKH MUHMMAaJIbHOM €IMHULBI CBSA3bIBAHHMS MOTYT OC-
TaBaThCsl TakKUMM ke, HO ¢uaHkupyromue ocratkd, cozaepxauecs B CDR  kak uactm onpenene-
Husi(onpenenennit) Kabat nnm Chothia, MoryT ObITh 3aMEHEHb! HA KOHCEPBATUBHbIM aMUHOKHUCIIOTHBII OCTaTOK.

Taxue aHTHUreHCBs3bIBatOLIME OeikH, coaepxkalune moauduumpoanHsie CDR vy MUHUMaNbHBIE €1MHHU-
LIbI CBSI3bIBAHMSI, KaK OMUCAHO BBILIE, MOXHO 0003HAa4YaTh B HACTOSLIEM OMUCAHUH Kak "(QyHKLIMOHAJIBHBIE BapH-
anTtel CDR" mnu "¢dyHkuMOHAIBHBIE BApUAHThI eAMHULBI cBsA3biBaHUA". [loaxonsimum oO6pa3oM, B OJJHOM BapH-
aHTe OCYLIECTBJICHHS NpeacTapieHbl cBs3biBatomue ICOS 6enku, coneprkaiire oaHy win Heckoiapko CDR, 00-
JIaJaUIe aMUHOKHCIIOTHBIMU MOC/IeIOBaTeIbHOCTAMU, Yka3aHHbiMU B SEQ ID NO:1, 2, 3, 4, 5 w/unu 6, w/unu
¢yHkunoHanpHbIH BapuaHT ux CDR.

Tepmun "snuron"” B paMkax M300peTeHUs] OTHOCUTCS K TOI YacTH aHTUreHa, KOTopasi BCTYNaeT B KOHTaKT
C KOHKPETHBIM CBSI3bIBAIOIIMM JIOMEHOM aHTHI'€HCBSI3bIBAIOILEro Genka. DMUTON MOXKET ObITh JMHEHHBIM HITH
KOH(bOpPMaLMOHHBIM/HE HenpepbiBHBIM. KoH(pOopMaLMOHHBII WM He HENPEPBIBHBIN MUTON COAEPXKUT aMHHO-
KHCJIOTHBIE OCTaTKH, pa3leseHHble IPYyrMMH MOCIeI0BaTeIbHOCTAMHY, T.€. He B HEMpPEepbIBHOI MocnenoBareb-
HOCTH B MEPBUYHOM MOCIEN0BATEILHOCTH aHTUreHa. XOTs OCTaTKH MOTYT MPOUCXOJUTh U3 pa3IM4HbIX o0sac-
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TEH MENTHAHOH LIETTH, OHH HAXOJATCS B TECHOM COCEJCTBE B TPEXMEPHOM CTPYKTYPE aHTHIEHA. B caryuyae My b-
TUMEPHBIX AHTHICHOB, KOH()OPMALMOHHBIH MM HE HEMPEPBIBHBIH MUTON MOXET BKIIOUYATh B CEOS OCTATKU M3
PA3MUHBIX MENTUAHBIX Lenel. KOHKpEeTHbIE OCTATKH, COACPIKAIIHMECS B JMUTONE, MOKHO ONPEJIE/ATh HOCpea-
CTBOM HPOrpaMM Uil KOMIIBIOTEPHOTO MOJACTMPOBAHUA HIIH MOCPEACTBOM TPEXMEPHBIX CTPYKTYD, MOJTYyUEHHBIX
CrocobaMu, H3BECTHBIMH B JAHHOH 00JIACTH, TAKMMH KaK PEHTTEHOBCKAs KpUCTALIorpadus.

CDR L1, L2, L3, HI u H2 nposBisOT TEHACHUHIO K CTPYKTYPHOMY IPOSIBICHHIO OJHOH M3 OrPAaHHYCHHO-
ro KOJIHMYECTBAa KOH(OpManuii OCHOBHOM 1enu. KOHKpETHBIN Kk1acc KaHOHHYEeCKkoH CTpykTypsl CDR ompenens-
ercs kak amuHoi CDR, Tak M ymakoBKOH NMETENb, OMPEACIIEMBIX OCTATKAMHU, JIOKATHM30BAHHBIMU Kak B CDR,
TaK ¥ B KAPKACHBIX 001acTAX (OMpeesIFOIUMHU CTPYKTYpy octatkamu uiau SDR). Martin and Thornton (1996; J
Mol Biol 263:800-815) pa3paboranu aBTOMAaTH3HPOBAHHBIA CIIOCOO 11 ONMpPEACICHUS KAHOHWYECKHX MATPHLL
"KJIFO4YEBBIX O0CTaTKOB". KIacTepHbIif aHATH3 HUCNOJB3YIOT IJI ONMPEACICHUS KAHOHHUYSCKUX KJIACCOB A HA0O-
poB CDR, u 3areM uaeHTHOUIMPYIOT KAHOHHYECKHE MATPHUIIbI MOCPEACTBOM AHATHM3A 3aMACKUPOBAHHBIX TH-
PO(hOOHBIX, CBA3BIBAKOIMUX BOJOPOI OCTATKOB, H KOHCCPBATHBHBIX OCTATKOB IMIMHA u npoyiuHa. CDR u3 mo-
CJIEA0BATEIbHOCTEH AHTUTEIA MOYKHO IPHITUCHIBATH K KAHOHHYECKUM KJIACCaM MOCPEJACTBOM CPAaBHEHHA IOCIIE-
nosarenbﬂocreﬁ C MATPHLUAMH KIIFOYEBBIX OCTATKOB H OLCHKH K&)KHOﬁ MATpHULbI C HCTIOJB30BAHUEM MATPHI
HACHTHYHOCTH HJIM CXOACTBA.

MOoKeT CyIIECTBOBATh MHOKECTBO BAPUAHTOB KaHOHHUECKUX moyoxkeHuit CDR ams CDR, as cooTBeTCT-
Byroweit CDR, s equHULBI CBA3BIBAHMSA, A1 BAPHAOCTbHOH 00JACTH TSKCIOH WU JICTKOM LECIH, IS TSKE-
JIOM WIIM JIETKOH LENM M JJI1 AaHTHUTCHCBA3BIBAIOIIETO OCIKA, H TAKUM 00paszoM, mo0as KOMOHHAIMS 3aMEH MO-
JKET MPUCYTCTBOBATh B AHTHUTCHCBA3BIBAIOIIEM OCNKE IO H300PETEHHIO, NMPH YCJIOBHH, YTO COXPAHIETCS KAHO-
Huueckas cTpykrypa CDR, Tak 4TO QHTUTCHCBABIBAKOIIUI OCIOK ABIACTCSA CMIOCOOHBIM CIICHU(DHUCCKH CBA3BI-
Bats [COS.

Kak 00cy>7aroT Bblllle, KOHKPETHBIH KJacC KaHOHW4eCko# cTpykTypsl CDR ompenensercss kak JIMHOM
CDR, Tak 4 ynakoBKOH NETE/Ib, ONPEACIACMBIX OCTATKAMHU, JIOKATU30BAHHEIME Kak B CDR, Tak u B KapKacHBIX
obnacrax.

"TIpOLEHT HACHTHYHOCTH" MEXIY 3aNMpalIMBAEMON MOCIEI0BATCIPHOCTHIO HYKICHHOBOH KHCIIOTBI H pac-
CMaTPHBAEMOIi NMOCIIE0BATEIBHOCTBIO HYKJICHHOBOH KHUCIIOTHI MPEACTABIAET COO0H 3HAYCHHE "HACHTHYHOCTH",
BBIPAKCHHOE KAK MPOIEHT, KOTOPOE paccuuTaHo mocpeactsoM anroputmMa BLASTN, koraa paccmarpuBaemas
MOCJICI0OBATEIBHOCTh HYKJICHHOBOH KHUCIOTHI 001a1aeT 100% mepekprIBAaHUCM C 3ampalMBacMOH MOCICIOBA-
TEJIbHOCTHIO HYKJICHHOBOH KUCIIOTHI NOCNIE MPOBEACHHUSA nonapHoro BeipaBHUBaHUS BLASTN. Takue nonapxsie
BeipaBHUBaHUS BLASTN mexay 3ampammpaeMoii mociae10BaTeIbHOCTBIO HYKJICHHOBOH KHCIOTHI M PACCMATPH-
BAEMOH MOCIIECA0BATEILHOCTBIO HY KJICHHOBOH KHCIOTHI MPOBOJAT C HCIOJb30BAHHEM NMAPAMETPOB IO yMO.TYa-
Hiro anropurma BLASTN, nocrymuoro Ha BeG-catite National Center for Biotechnology Institute, ¢ oTximoueH-
HBIM (PUABTPOM 111 00JACTEH HUBKOM CIIOXKHOCTH. BAXKHO, YTO 3ampanMBacMyr MOCJICA0BATEILHOCTh HY KJICH-
HOBOW KHCJIOTHI MOXXHO OIMCATh NMOCPEACTBOM MOCHEIOBATEIbHOCTH HYKJICHHOBOH KHCIOTBI, HACHTH(OULUPO-
BAHHOM B OJTHOM HJIH HECKOJIbKUX ITyHKTaX ()OPMyYJIbI H300PETCHHA B HACTOAIIEM OIHCAHHU.

"TIpOLEHT HACHTUYHOCTH" MEXIY 3aNpaIlHBACMOH AMHHOKHCIOTHOH MOCJIEAOBATEILHOCTBIO U PAacCMAT-
PHUBACMON AMHHOKHCJIOTHOHW MOCNIECAOBATCIBHOCTBE) MPCACTABIACT COOOM 3HAYCHHE "HICHTHYHOCTH", BBIPA-
JKEHHOE KAK IPOILICHT, KOTOPOE paccyuTaHo mocpeacTBoM amropurma BLASTP, korma paccmatpuBaemas amu-
HOKHCJIOTHAS TMOCJIEA0BATCILHOCTh 001agaeT 100% mepekphbIBAHUEM C 3aMPAlIHBACMON AMUHOKHCIOTHOH MO-
CJIEA0BATEILHOCTBIO IOCIIE MPOBEACHHA MonmapHoro BeipaBHUBAHUA BLASTP. Takue monapHsie BBIDABHUBAHUSA
BLASTP mesxmy 3anpanmBacMoii aMHHOKHCIOTHOH MOCJIEI0BATEILHOCTBIO H PACCMATPUBAEMOH AMHHOKHCIIOT-
HOHM IOCIICO0BATEIBHOCTBIO MPOBOJAT C HCIMOJIB30BAHMEM INMAPAMETPOB MO yMouaHuto axroputma BLASTP,
JoctymHoro Ha BeO-caite National Center for Biotechnology Institute, ¢ OTKIFOUCHHBIM (DUIABTPOM 1 00Jac-
TEH HU3KOH CIIOKHOCTH. Ba>kHO, UTO 3ampalmBacMyr0 AMHHOKUCIOTHYHO MOCIEA0BATENBHOCTh MOYKHO OMUCATh
HOCPEACTBOM AMHHOKHCIIOTHOH IOCIEA0BATEIbHOCTH, HACHTH()UIIMPOBAHHON B OJTHOM HJIM HECKOJBKHX ITyHK-
Tax (popMyJIbl H30OPECTECHUS B HACTOSIIEM OMUCAHUH,

3ampammuBacMas MOCICAOBATEILHOCTh MOXKET SABIATHCH Ha 100% HIECHTHUHON pacCcMAaTpHUBACMOI mocie-
AOBATCIIPHOCTH, HITH OHA MOJXKET BKIIOYATH BIUIOTH A0 OMPEACICHHOIO LEJIOTO KOTHICCTBA H3MCHCHHH aMHHO-
KHCJIOT HJIH HYKJICOTHIOB IO CPABHEHHIO C PACCMATPUBAEMOMH MOCJIEI0BATENBHOCTBIO, TAK UTO Yo HACHTHYHOCTH
cocraBmaet meHee 100%. Hanmpumep, 3amparmiBaeMasi MOCACA0BATEILHOCTD ABIACTCA 0 MCHBIICH Mepe Ha 50,
60, 70, 75, 80, 85, 90, 95, 96, 97, 98 um1 99% MACHTHYHOI PaCCMATPUBACMOI MOCICIOBATCIBHOCTH. Takue u3-
MEHCHHS BKJIFOUAKOT JEJICLHIO, 3aMCHY (BKJIIOYAs KOHCEPBATHBHYIO U HCKOHCEPBATHBHYIO 3AMEHY) UJIM BCTABKY
IO MCHBIICH MEpPE OﬂHOI\;[ AMHHOKHUCJIOTBI, H NPH 3TOM TAKHEC U3MCHCHHA MOIyT NMPOHUCXOAUTH B dAMHHO- HJIH
KapOOKCHKOHIIEBBIX ITOJIOXKCHHUAX 3aMPALIHBAEMOH IMOCICAOBATCIBHOCTH WM B JHOOOM MECTE MEXKIY ITHMH
KOHLCBBIMH INOJOXXCHUAMH, MOTYT OBITh pacnpeacCHbI o0 HHOUBUAYAJIBHO CPEAU AMHHOKHUCIIOT HJIH HYK-
JCOTHAOB B 3ANPALIMBACMOI IOCICIOBATEILHOCTH, JUOO B OJHOW HIIM HECKOJIbKHX HEMPEPBIBHBIX IPYIHAxX
BHY TPH 3aIPaIliBACMOMN IOCJIEIOBATEILHOCTH.

% MACHTHYHOCTH MOYKHO OMPEIC/ATh HA MPOTSHKCHUM TTOJTHOM JTMHBI 3aMPALIMBAEMOI MOC/ICI0BATEIHHO-
cry, Brmoyas CDR (Heckoapko CDR). AnbrepHAaTHBHO, % HACHTHYHOCTH MOXkeT uCkmo4ath CDR (HECKOBKO
CDR), nanpumep CDR (Heckompko CDR) sBasercs Ha 100% HACHTHYHOH pPacCMATPUBACMOH MOCJICIOBATEIIb-
HOCTH, U U3MEHCHHE % MACHTHYHOCTH MPOMUCXOJUT B OCTAJIBHOM YACTH 3aMpAIIHBACMOH MOCIEAO0BATEILHOCTH,
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Tak 4o nociaexosareasHocTh CDR sBIseTCA (DMKCHPOBAHHON/HHTAKTHOM.

BapuaHT mocne10BaTCIbHOCTH, MO CYIIECTBY, COXPAHACT OHOJIOTHUCCKUC XAPAKTCPUCTHKH HEMOAH(DHIIU-
poBanHoro 6¢nxka, Takoro kak SEQ ID NO:7 umu SEQ ID NO:8.

[MocnenoBatembHOCTh Vi MU V| MOXKET MPEACTABIATH COOOH BapUAHT MOCNICAOBATEIBHOCTH C BILIOTH 10
15 3ameH, n00aBiIEeHUHA MM JeNeUMH AMMHOKUCIOT. Hampumep, BApHAHT MOCIEIOBATCIBHOCTH MOXET HMETh
3aMeHy(3aMeHbI), 100aBICHUE(100ABACHUS) HIH ACICIMIO (Aeneuuid) BIioTs 1o 15, 14, 13,12, 11, 10,9, 8,7, 6,
5.4, 3,2 unu 1 aMUHOKHCIIOT.

Bapuanr nociaemosarebHOCTH MOXKeT uckodath CDR (Heckomsko CDR), Hampumep CDR (HECKOJIBKO
CDR) sBiseTcs TaKkoH xe, Kak B nocieaoBarenbHOCTH Vi uiH Vi (v HC unu LC), u BApHaHT NpHCYTCTBYET B
OCTAJIbHOM YacTH Nociea0BaTebHOCTH Vi wik Vi (um HC wmu LC), Tak uto nocneaosareabHOCTs CDR aBis-
€TCs (PUKCHUPOBAHHON/UHTAKTHOH.

CrennanucTy B JaHHOH OOJIACTH MOHATHO, YTO MPHU IMPOIYKIMH AHTHICHCBA3BIBAIOIIETO OEIKA, TAKOTO KaK
AHTHUTECJIO, B YACTHOCTH, B 3dBHCHMOCTH OT chonwyeMoﬁ JIMHHH KJICTOK H KOHerTHOﬁ AMHHOKHUCJIOTHOH IO-
CICIOBATCIPHOCTH AHTHUTCHCBA3BIBAIOLICTO OCKA MOTYT MPOUCXOIUTHh MOCT-TPAHCILUOHHBIE MOJH(DUKALIUH.
Hanpumep, oHH MOTYT BKIIFOUaTh B CeOs OTHICIUICHHE KOHKPETHBIX JTHACPHBIX MOCIIEI0BATEILHOCTEH, 100aBIe-
HHE PA3NUYHBIX CAXAPHBIX IPYIN B PA3IHUYHBIX MATTEPHAX TIMKO3MIMPOBAHUA U (pocopriupoBaHus, Ae3aMHu-
JUPOBAHHE, OKHCICHHE, MPEOOpa30BAHHME AMCYJIB(UIHBIX CBA3CH, W30MepHU3almsa, OoTCIICHUE C-KOHLEBOTO
JU3UHA U HUKTH3AUU0 N-KOHIECBOTO IiIyTaMuHa. HacTosimee n300peTeHUE OTHOCUTCSA K MPHMCHCHHIO AHTHUICH-
CBA3BIBAKOIIHUX 6CJ'IKOB, KOTOPBIC ABJAKOTCA OOBEKTOM MM MOABECPTHY ThI OHHOﬁ HJIH HCCKOJIBKHM IIOCT-
TPAHCIHIHOHHBIM Moau(uKauusaM. Takum oOpazoM, "aHTHreHCBsA3bIBaOMMK Oenok" miu "aHTureno" mo us3o-
OpCTCHHIO BKJIFOUYACT "AHTHTCHCBA3BIBAKOIIMN OCIOK" MM "aHTHTENO" COOTBETCTBCHHO, KAK OMPEACICHO PAHEE,
MOABCPTHY THI OHHOI\:[ HJIH HCCKOJBKHUM NOCT-TPAHCIILIHOHHBIM MOHP[(DP[KHI.[I/[}IM, TAKHM KAaK OIMHCAHO B HACTOA-
IIEM OIHUCAHMH.

JlezaMuaupoBaHKUE MPEACTABIAET COO0H (JepMEHTATUBHYI0 PEAKLMIO, B IEPBYI0 OYEPEab MPEBPAILAIOIILY O
acmaparuH (N) B H30-aCITAPArHHOBY IO KUCJIOTY M aCNAaparHHOBYIO KHCIOTY (D) B COOTHONICHHH MPUOIM3HTENb-
HO 3:1. B HAMHOro MEHbIIEH CTENEHH, AE3aAMUIUPOBAHUE MOMKET MPOUCXOAUTH C OCTATKAMH IIyTAMHUHA CXO[-
HBIM 00pasoM.

Jeszamuauposanue B CDR mpuBOIUT K H3MEHEHHIO 3aps1a MOJIEKYJIbI, HO, KaK IPABUJIO, KAaK HE IIPHBOIUT
K H3MCHCHMIO CBS3bIBAHMA AHTUICHA, TAK U HE BIuACT Ha PK/PD.

OKHCIEHHE MOXKET MPOUCXOOUTH B XO0A€ MPOAYKIHH U XPAHCHUA (T.e. B NPUCYTCTBHHU OKHCJLIHOIIUX yCJIO-
BHUIf) U MPUBOJUT K KOBAJICHTHOH MOIU(UKALMU OCIKa, HHAY HUPOBAHHON JTHOO HAMPAMYH MOCPEACTBOM PEaK-
IIMOHHOCIIOCOOHBIX BUAOB KHCIOPOJA, THOO ONMOCPEAOBAHHO MOCPEICTBOM PEAKLUH C BTOPUYHBIMH MOOOYHBIMH
MPOAYKTAMHU OKUCIHUTEIBHOTO cTpecca. OKHCIEHHE MPOUCXOIUT B NMEPBYIO OYEPEIb HA OCTATKAX METHOHHHA, HO
B PEAKHX CIYyYasX MOXKET MPOUCXOAUTh HA OCTATKaX TPUNTO(PaHA U CBOOOTHOTO LMCTCHHA.

IMpeoOpaszoBaHue AUCYTH(PUIHBIX CBA3CH MOMKET MPOHUCXOIUTH B XOAC MPOTYKIHH U XPAHCHUSA B OCHOB-
HBIX YCJIOBUAX. B KOHKPETHBIX YCIOBHAX, AUCYIb(UIHBIE CBA3H MOTYT Pa3pylUaThCa MM (POPMHPOBATHCS HE-
NPaBUJILHO, YTO MPHUBOJUT K HECHAPCHHBIM OCTaTkaM IucteuHa (-SH). Dtu cBOOOAHBIC (HECTIAPEHHBIE) CYIb(-
ruapuisl (-SH) MOTyT CTHMYTHPOBAaTh NEPETACOBKY.

HM3omepusanusa Kak MPaBHIIO, MPOMCXOAHUT B XOJA€ MPOAYKIMH, OYMCTKU U XpaHeHHs (npu kuciaoM pH) u
OOBIHO MPOMCXOTHUT, KOTJIA ACMAparHHOBAasl KUCIOTA MPEBPAILACTCS B H30ACHAPATHHOBYKO KHCJIOTY IOCPEICT-
BOM XHMHYECKOTO IPOLIECCA.

N-KOHLEBOMH ITyTAMHH B TSDKCJIOH LCMH H/MITH JIETKOH LNy, BEPOATHO, (popmupyeT muporayramar (pGlu).
Bonbmas yacts opmuposanus pGlu mpoucxoaur B OMOpEakTope Uil MPOAYKUUH, HO OH MOXKET 00Pa30BbI-
BaThCA HE (PEPMCHTATHBHBIM 00PA30M, B 3aBHCUMOCTH OT pH U Temmepatypsl nepepaboTKu U YCIOBHI XpaHe-
Hus. O6pasoBanue pGlu paccMaTpUBAKOT Kak OJUWH M3 MPUHLMIHATGHBIX MyTCH ACrpaJaliuy i peKOMOUHAHT-
HBIX MAD.

Otwennenne C-KOHLIEBOTO JTH3HHA MPEACTABISIET COOOH (DEPMEHTAaTHBHYIO PEAKLHMIO, KAaTATH3HPYEMYIO
KapOOKCHNIENTHIA3AMH, W €ro OOBMHO HAOMFOJAIOT B PCKOMOMHAHTHBIX MAb. BapuaHTel 3TOrO0 mpouecca
BKJTIOYAIOT yJAJNCHHUE JU3WHA U3 OJHOH WM 00euX TSDKENbIX Ienel. OTIIENICHHE TH3HHA, NMO-BUAUMOMY, HE
BIMACT Ha OMOAKTHBHOCTB U HE OKa3bIBacT 3P (exra Ha 3PPEeKTOpHYHO PyHKIHIO MAb.

VY 4en0BeKa CYIIECTBYHOT MPUPOIHBIC AYTOAHTUTENA, KOTOPBIC MOTYT CBA3BIBATHCA C OCIKAMH. AYTOAHTH-
TEJa MOTYT, TAKUM 0Opa3oM, CBA3BIBATHCS C IHIOTCHHBIMH OCIKAMHU (NMPUCYTCTBYIOLIMMH y HAHUBHBIX CYOBEK-
TOB) TaK K€, KAK C OeJIKaMH HJII NENTUAAMH, KOTOPBIC BBOOAT cy61>el<ry AJ11 TICYCHU . CB}ISLIBa}OH.lP[e TCpancB-
THYCCKHH OEJIOK ayTOAHTUTENIA M AHTHUTENA, 3aHOBO C(POPMHPOBAHHBIC B OTBET HA JIEKAPCTBEHHOE CPEACTBO,
BMECTE HA3bIBAIOT AHTHUTEJIAMH IPOTHB JICKAPCTBEHHOTO cpeAcTBa (ADA). [IpeacymecTByoIMe aHTUTENA TPO-
THB TAKHX MOJICKYJI, KAK TEPANCBTHICCKUE O€JIKH H NENTUHABI, BBCACHHBIC cy61>el<ry, MOTYT BJIMATH HA HX 3(1)-
q)eKTP[BHOCTb H MOTYT MPUBOAUTH K PCAKIUAM HA BBCACHHUC, THNICPTYBCTBUTCIBHOCTH, H3BMCHCHHOMY KIIHHHYC-
CKOMY OTBETY Yy NOABCPTHYTHIX JICUHCHUIO MAHCHTOB H H3MCHEHHOM 6P[0ﬂ0CTyHHOCTP[ NOCPEACTBOM Y ACPKAHUA,
YHUUTOXKCHUS WM HEHTPAIM3aHH MOJIEKYIbl. MOXKeT 00eCneynBaTh MPEUMYINECTBA MPEIOCTABICHHE 1A Te-
panuu MOJIEKYJIbI, COAEP KAILEH OAMHOYHBIC BapHadenbHble ToMeHbI Hi dAb™ yenoBeYeCKoro HMMYHOTIJIOOY -
JHHA (QaHTHUTENA), 00JIATAOIHE YMCHBIICHHONH MMMYHOTCHHOCTBIO (T.€. YMCHBIICHHOH CHOCOOHOCTBEO CBS3BI-
BaThCA C MpeACyecTByommME AD) mpu BBEICHHH CyOBECKTY, B YACTHOCTH CYOBCKTY-4CIIOBEKY.
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Takum 00pazoM, B OJHOM BaPHAHTE OCYILECTBICHHS HACTOSIICIO H300pETCHHS MPEICTABICHBI MOIH(DHU-
upoBaHHble dAD™ C yMEHBIIEHHOH CIOCOOHOCTBIO CBS3BIBATHCS C IMPECYIECTBY FOIMMH aHTHTENaMH (ADA)
MO CPABHCHHUIO C 3KBHBAJCHTHOW HEMOAH(D)HUUPOBAHHOMN MOJCKYIOH. [10a YMEHBIICHHONH CIIOCOOHOCTBIO CBS-
3bIBAHHS TMOHUMAIOT, YTO MOAH(UIMPOBAHHAS MOJIEKYJIA CBSA3BIBACTCA C MPEACYLICCTBYIOIUMH AD ¢ yMeHb-
HICHHOH a()()MHHOCTBIO MM YMCHBIICHHON aBUAHOCTHIO. Takue moauuimpoanHsie dAb™ comepkar oaHY
HITH HECKOJIBKO MOIU(HKALMIA, BRIOPAHHBIX U3 (a) C-KOHLEBOrO AOOABNICHUA, YIMMHCHUA, NCICUMH HITH IPH-
COCTMHEHUS METKH, H/uiH (b) 3aMEHbI OJJHOH HJIM HECKOJIBKUX KAPKACHBIX AMHHOKHCIIOT.

[Momanentuasl 1 dAb™ o ONMHCAHMIO U COACPHKAIIME MX ATOHUCTHI MOXKHO (DOPMATHPOBATH TAK, YTOOBI
OHM HMMEJH OOJbIIMH THIPOIMHAMHUYECKHH pa3Mep, HampuMep, NMOCPEACTBOM mpHcoeauHeHus rpymmsl PEG,
CBIBOPOTOYHOTO ambOyMHHA, TPaHC(EPpUHA, pEeUENTOpa TPAHC(CPPHHA WM, MO MCHBIICH MEpE, €ro CBA3BI-
BarowIe# TpaHceppuH-yacTu, odnactu Fc aHTHTENa, HITH TOCPEACTBOM KOHBIOTALMU C TOMEHOM aHTHTena. Ha-
npuMep, noaunentuasl dAb™ u aroHucTs! MOXHO (OPMATHPOBATh B (POPME OOJIBIIETO AHTHICHCBI3BIBAOILETO
(parmeHTa aHTHTEA UM B (JopMe aHTHTEIA (Hampumep, B ¢popmare Fab, Fab', F(ab),, F(ab'),, IgG, scFv).

B pamkax u3o0peTcHHsA "THAPOIUHAMUYCCKHUU pa3Mep” OTHOCHUTCA K KAKYLICMYCS Pa3MEpy MOJCKY JIBbI
(HampHMep, aHTUTCHCBA3BIBAIOLICTO OeIka) Ha OCHOBaHHM JH((y3HH MOIEKy bl yepe3 BOAHBIN pacTop. Jud-
(y3mur0 WM IBIOKCHUE OClTKa Yepe3 pacTBOP MOXKHO 00pa0aThIBATH IS BBHIBEACHHS KAXKYLICTOCA pasMepa Oe-
Ka, rae pasMep noay4yarr no "paguycy Crokca" umd "rHaOpoAMHAMHUYCCKOMY paguycy" uyactuusl Oemxa. "un-
POIMHAMUYCCKUH pa3Mep" OeKa 3aBUCHT KaK OT MACCHI, TaK U OT (POpMbI (KOH(OpPMALMHK), TAK YTO ABA OCJKa,
001aJar0IKe OTUHAKOBOH MOJICKYJISPHOM MACCOM, MOTYT 007a1aTh PA3TUYHBIMU THIAPOJHHAMUYCCKUMH Pa3-
MEpaMH Ha OCHOBAHUH 00IIeH KOH(POpPMALUH U 3apsaaa Ocka. YBEIMUCHHE THAPOIHMHAMHYCCKOTO pa3Mepa Mo-
JKET NMPUBOAUTH K ACCOLMUPOBAHHOMY YMEHBIICHUIO BBIBEJICHHA Yepe3 MOYKH, MPUBOAAIIECTO K HAOIFOIaeMOMY
YBEJIMYEHUIO BPEMEHU MOy KU3HH (1) /7).

['uapoaMHAMHUYECKUI pa3MEp AHTHICHCBA3BIBAIOIUX OCIKOB (HAPUMEP, MOHOMEPOB H MYyJIBTHMEPOB J0-
MEHHOTO AHTHTEJNA) MO ONMUCAHUIO MOKHO OMPENEIATH C UCTIOIb30BAHUEM CIIOCOOOB, XOPOIIO U3BECTHBIX B JaH-
HOU oOmactu. Hampumep, renb-(UIBTPALHOHHYIO XPOMATOrpa(HI0 MOXKHO HCHOJb30BATh A ONMPEACICHUA
THAPOAHHAMMYECKOTO Pa3MEpa aHTUICHCBA3bIBAIOLIEro Oenka. IIpuroaHble CMOMBI A Teb-(PUIbTPALMU 1A
OTPEJENICHUS THAPOIMHAMHUYECKUX PA3MEPOB AHTUICHCBA3BIBAIOIIUX OCIKOB, TAKHE KAK CMOJBI HA OCHOBE Ile-
PEKPECTHO CIIMTOH arapo3bl, XOPOLIO H3BECTHBI U JIETKO JOCTYITHBL

Pasmep aHTHreHcBs3bIBarOLICTO OENka B onpeaeneHHOM (opmare (Hampumep, pasmep rpynnsl PEG, npu-
COCIHHEHHOH K MOHOMEPY AOMEHHOIO AHTHUTE]IA) MOXKHO MCHATH B 3ABUCHMOCTH OT JKEJIATEILHOTO IPHMEHE-
Hui. Hampumep, KOraa aHTHTEHCBSA3BIBAOLIMH OCIOK NMPEIHA3HAYCH, YTOOBI MOKUAATh KPOBOTOK H BXOJUTH B
nepu(epuiIeCKUe TKAHH, SIBISETCS HKEIATCIbHBIM COXPAHATh HEOOIBINOH THIPOIMHAMUYCCKHI pa3Mep CBA3bI-
Baromero ICOS 6enxa ans1 oOGneryeHus BbIX0JA U3 KPOBOTOKA. AJBTEPHATHBHO, KOTJA SIBJISIETCS XKEJIATEIbHBIM
OCTaBJIAITh AHTHI'CHCBS3BIBAIOILHIA OCIIOK B CHCTEMHOM KPOBOTOKE HA 0OJIee ATHTEIbHBIH NEPUO BPEMCHH, Pa3-
MEp aHTUICHCBI3BIBAIOIIETO OEIka MOJKHO YBEIMYHBATh, HAPUMEP, MOCPEACTBOM MOJTyuYeHHsA B (opMaTe mMo-
nobHoro Ig Oenka.

dapManeBTHYECKHE KOMITIO3HIIMH

AHTHTeHCBA3BIBAIOIIMHI OEJIOK, KaK ONMMUCAHO B HACTOSILEM OIMHMCAHUHU, MOYKHO BKJIIOYATh B (papManeBTHYE-
CKHE KOMIIO3HIHU AJIs IPHMEHEHUS B JICUCHHH 3a00JICBAHUH YEIOBEKA, OMMUCAHHBIX B HACTOSLICM ONMUCAHHH. B
OJHOM BApHAHTE OCYLICCTBJICHMSA, (papMaleBTHUECKass KOMIIOZMIMSA COACPYKHT AHTHUICHCBA3BIBAIOIIMH OEIOK,
Heo0s3aTeIbHO, B KOMOWHALIMH C OJHHM MJIM HECKOJBKUMH (DApMalEBTHUECKH NMPHEMJIEMbIMH HOCHTEIIMH
W/WJTH HATIO THUTCISIMH.

Takue KOMIO3HLUH COoxepKaT (HapMALEBTHYCCKH MPHEMIIEMBIH HOCHTENb, KAK H3BECTHO H HEOOXOIUMO
JUIA IPHEMJIEMOH (papMalleBTHUECKOH MMPAKTHUKH.

®apManEBTHYECKHE KOMITIOZHIIMH MOXXHO BBOJUTH MOCPEACTBOM HHBEKIMH WJIH HENMPEPHIBHOH MH(Y3UH
(TpuMeEpBI BKIIFOYAKOT, HO O€3 OrpaHUYCHHS, BHYTPUBCHHYIO, BHYTPUOPIOIIHHHYIO, BHY TPHKOXHYHO, ITOJKOXK-
HYI0, BHYTPHMBIIICYHYIO W HHTPANOPTAIbHYI0). B OZHOM BapuaHTEe OCYINECTBICHHUS, KOMIIO3ZHLHS SBIICTCS
HMPUTOJHOH I BHYTPUBEHHOTO BBeACHHA. DapMaleBTHUECKUE KOMIIO3HI[HH MOTYT SBJISATHCS MPHTOAHBIMHU I
MECTHOTO BBEJCHHUS (KOTOpPOE BKIFOYACT, HO O€3 OTrpaHMYCHHSA, HAKO)XKHOC BBEICHHUE, BBCACHUE IOCPEICTBOM
HHTA/SILMH, HHTPAHA3aJbHOE BBCJCHUE HITH BBEJICHME B IJ1a3) WIIM SHTEPANBHOE BBEACHHE (KOTOPOE BKIFOYAET,
HO 0€3 OrpaHHYCHMS, IEPOPATBHOE HIIH PEKTATBHOE BBEJCHHUE).

®apManeBTHUECKHE KOMIIOZUIMU MOTYT comepxars Mexay 0,5 mr u 10 r ceaseiBaromero ICOS 6Genka,
HAIPUMEP MEXIY 5 MT U 1 T QaHTHIeHCBA3BIBAIOIIETO OEIKA. AJIBTEPHATHBHO, KOMIIO3UIMA MOXET COIEPKATh
Mexay 5 u 500 mr, Hampumep Mexay 5 U 50 Mr.

Croco0b! mosryyeHUs TakuxX (PapMaLEBTHUECKUX KOMITIO3HLUH XOPOIIO H3BECTHBI CIICIHATUCTAM B JTAHHOU
obnactu. JIpyrue HAMmOJTHUTEITH MOXKHO JOOABIATH B KOMITOZHLIMIO, KAK MPHEMJIEMO 11 HCTIOJIB3YEMBIX CIIoco0a
BBE/ICHHA M KOHKpPETHOTrO Oenka. [Ipumeps! pazaMyHbIX HAMOJHUTEICH M MX MPHMCEHEHMH omucaHbl B Lowe et
al,, (2011).

O (EeKTHBHBIC TO3BI U PEIKUMBI JICUCHHUSA U1 BBCACHHS AHTUTCHCBABIBAKOILECTO OCIKA MOTYT 3aBHCETH OT
Takux (PaKTOPOB, KaK BO3PACT, MACCA U COCTOSIHHE 3J0POBBS NMALMEHTA, H 3a00JICBAHHE, MOAJICKALICE JICUCHHIO.
Takue (pakTopbl HAXOJATCSA B KOMIETCHIMH JICYAINEro Bpaya. PykoBoACTBO A BHIOOpA MOJXOJAIIUX T03 MOXK-
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HO OOHApY>kuTh, HAMpUMEP, B Bai et al., (2012).

DapMaUCBTHYCCKAS KOMIIOZUIMS MOXET COACPXKATh KOMIUICKT COCTABJISIOINUX AHTUTCHCBI3BIBAFOILCTO
Ocka BMECTE C APYTUMH JICKAPCTBEHHBIMH CPEACTBAMH, HEOOS3aTCIBHO, C HHCTPYKLUMAMH I MPUMCHCHHUA.
Jns yaoOcTa, HAOOp MOMKET COACPKATh PEATCHTHI B MPEAOMPEACICHHBIX KOJIHMYCCTBAX C MHCTPYKUMAMH IS
MPHMCHCHUSL.

Tepmunsb! "unauBuAYyM", "cyOBEKT" M "mAlMEHT" HCTOIB3YIOT B HACTOSIILEM OMUCAHHH B3aHMMO3aMEHsC-
MO. B 0THOM BapHaHTE OCYLICCTBJICHUSA, CYOBEKT MPEACTABIACT COOOM MIICKOMUTAKOIIETO, TAKOTO KAK MPUMAT,
HAMPHMEP UTPYHKY WU 00€3bsHY. B IpyromM BapHaHTE OCYLICCTBICHUSA, CYOBCKT MPEACTABILET COOOH YEIOBE-
Ka.

AHTHUTCHCBA3BIBAKOIIMN OCIOK, OMMCAHHBIN B HACTOSIIEM OMHCAHUHU, MOXKHO TAKXKE MCIOJB30BATH B CIO-
cobax neucHus. JICUCHHE MOXKET ABIATHCA TCPANCBTHUCCKHUM, MPO(PHIAKTHYCCKHUM MM MPEAOTBPALIAFOIINM,
JleueHue BKTOYACT OOJICTUCHHE, YMCHBIICHHE MM MPCIOTBPAIUICHHE MO0 MCHBLICH MEPE OJHOTO ACHECKTA HIIU
CUMITOMA 33a00JICBAHUS U BKJIFOYACT MPEIOTBPALLCHHUE HITH H3JICUCHHC 3a00JCBAHUIN, OMMUCAHHBIX B HACTOSAILICM
OTNHCAHUH.

Ces3piBarouii ICOS OeI0K MITH €r0 AHTHICHCB3BIBAIOIIYIO YaCTh, OMUCAHHBIC B HACTOSIIEM OMHCAHUH,
HCNOJIB3YIOT B 3()()CKTHBHOM KOJIHUYSCTBE I TEPANCBTUUCCKOTO, MPO(UIAKTHICCKOTO HIIH MPEI0TBPALIAOLIC-
ro jeyeHus. Tepamepruuecku 3QQPEKTHBHOE KOMMUYECTBO CBs3biBaromero ICOS Oenmka MM €ro aHTUTCHCBSI3BI-
BAIOLICH YACTH, OMUCAHHBIX B HACTOSIICM OMHCAHUM, MPEACTABIACT COO0H KOMMUCCTBO, IP(PECKTHBHOE JIs 00-
JICTYCHUA UM YMCHBIICHHUS OJHOTO MJIH HCCKOJBKHX CHMIITOMOB 3a00JICBAHMA, HIH IS MPEAOTBPALICHUS HITH
H3JICUCHHS, 3a00JICBAHMS.

Takum 00pa3oM, B OJHOM BAPHAHTE OCYILCCTBICHHS MPEACTABICHBI CBia3biBaromue ICOS Oenku umu ux
AHTHTCHCBS3BIBAIOIIME YACTH MO HACTOSIIEMY H300PETCHHUIO JUI1 MPUMEHCHHA B TEpamud. B 0qHOM BapuaHTe
OCYIICCTBICHUS HACTOALICE H300PECTCHHE OTHOCUTCA K CBs3bIBaromuM [COS OeakaM MM UX QHTUTCHCBA3HI-
BAIOIIMM YACTAM IO HACTOALICMY H300PETCHHIO OIS MPHUMCHCHHS B TCPANMHU 3JI0KAUYCCTBCHHOW OITyXOJIH, MH-
(exuuoHHOTO 3a00eBaHN W/WIK cencuca. Hacrosmee u300peTCHUE TAKKE OTHOCUTCS K MPHUMEHCHHIO CBA3BI-
Baromero ICOS 6enka MM €ro aHTUICHCBA3BIBAOIICH YACTH 1O HACTOAIIEMY H300PETCHHIO B NMOJIYYCHHH Jie-
KApCTBEHHOTO CPEACTBA /IS JICUCHHUS 3JI0KAYCCTBCHHOM OIMyXO/IH, HH(PECKIMOHHOTO 3a00JCBAHUSA H/UITH CEIICH-
ca.

Taxum 00pa3omM, H300PETCHUE OTHOCHUTCS K BBIACICHHBIM CBs3bIBaromuM [COS OenkaM MM MX AHTHICH-
CBA3BIBAKOIIUM YACTAM, WM (PAPMALCBTHYCCKUM KOMIO3HIMAM, COACPKAIUM YKA3AHHBIC BBIACICHHBIC CBI3BI-
Baromue [ICOS Oenku MM MX AHTUTCHCBA3BIBAKOINKC YACTH, JJI1 MPUMCHCHHUSA B JICUCHHUHU 3JI0KAYCCTBEHHOMH
OIyXO0JIM, HHPEKUHOHHOTO 3a00ICBAHUA H/HIIH CETICHCA.

Cnoco0nb1 noJtyueHust

AHTHIeHCBA3BIBAIOIIME OCJIKH MOXKHO HOJTy4aTh JTHOOBIM M3 PAAa OOBMHBIX crioco0oB. Hampumep, aHTH-
TCHCBA3BIBAOINKC OCTIKH MOYKHO OUYHMINATH M3 KJICTOK, SKCIPECCHPYIOLIMX MX CCTECTBCHHBIM 00pa3oM (HANpH-
MEp, AHTHTEJI0 MOXKHO OYHMINATH U3 MPOAYLHUPYIOIICH €ro THOPUIOMBI), HIIM HOIy4aTh B PEKOMOUHAHTHBIX JKC-
HMPECCUPYIOIIHX CHCTEMAX.

P paznuuHBIX 3KCOPECCHPYHOIMUX CHCTEM H PEKHMMOB OYHUCTKH MOXKHO HCIOJIB30BaTh U IOJTYUYCHHS
AHTHICHCBA3BIBAOLICTO OCTka Mo M300peTeHH0. Kak mpaBuiO, KICTKH-X03S€Ba TPAHC(HOPMHPYIOT PEKOMOU-
HAHTHBIM 3KCHPECCHPYIOLIMM BCKTOPOM, KOAMPYIOLIMM JKCIATCIbHBIA AHTUTCHCBABIBAKOINUN OCIOK. MOXKHO
NPUMEHATh NIMPOKHH JHANA30H KJICTOK-XO3SCB, BKIFOYAS MPOKAPHOTHI (BKIKOYAsd IPAMOTPULATCIHHBIC HITH
rpaMIoJIoKuTebHbIe OakTepuu, Hanpumep Escherichi coli, Buasr Bacilli, Buas Pseudomonas; Buast Corynebac-
terium), 3yKapHOTHI, BKJIFOUAs Apoxoku (Hampumep, Saccharomyces cerevisiae, Pichi pastoris), rpu0Ob1 (Hampu-
Mep, BuAbI Aspergilus) WM BRICIIME 3YKAPHOTHI, BKIIFOYAS KJICTKA HACCKOMBIX H JTHHHH KJICTOK, POUCXOAAIIUX
u3 myekonurarorux (Hanpumep, CHO, Perc6, HEK293, HeLa).

KrneTka-x034H MOXKET MPEACTABIATH COOOH BBIACICHHYIO KJICTKY-X031HHA. KIeTKa-X034UH, KaK MPaBHUIIO,
HC SIBIICTCS YaCTHE) MHOTOKJICTOYHOTO OpraHu3Ma (HAmpUMEp, PACTCHHSA MJTH >KMUBOTHOTO). KiIeTka-xo34uH Mo-
JKET MPEACTABIATh COOOH HE OTHOCSIIYIOCS K YCJOBCKY KJICTKY-XO3SUHA.

IMoxxoadmue KIOHUPYIOIIUEC M IKCHPECCHPYHOIMUE BEKTOPHI JUI1 MPUMCHECHHUS C KICTOYHBIMH XO35ICBAMH
U3 OaKkTepuii, rpUOOB, TPONOKEH H MICKOMHUTAIOLIMX H CHOCOOBI KIOHHPOBAHMSA H3BECTHHI B JAHHOH 001aCTH.

KneTku MOXKHO KyJTbTHBHPOBATh B YCIOBHAX, CMIOCOOCTBYHOIIUX 3KCMPECCHH AHTUTECHCBA3BIBAOIICTO OCI-
Ka, ¥ BBIACIITh NOJTUIICNITHI OOIICIPHHATBIMH CIIOCOOAMH OYHCTKH OCNIKA. AHTHICHCBA3BIBAIOIIME OCIIKH, Mpe-
JYCMOTPCHHBIC IJI MPUMEHCHUS B HACTOSINEM ONMHCAHHH, BKJIFOYAKOT, IO CYLICCTBY, TOMOTCHHBIC AHTUTCHCBSI-
3bIBAKOINUC OCJIKU, B OCHOBHOM CBOOOIHBIC OT 3ArPS3HAIOIIUX MATCPHAIIOB.

Crnemmaaucty B JAHHOW OOJACTH MOHATHO, YTO MPU MPOAYKLUMH AHTHICHCBA3BIBAKOILETO OCITKA MOTYT
NPOUCXOAMTH MOCT-TPAHCIAUMOHHBIE MOJU(PHKALMU, B YACTHOCTH, B 3aBUCHMOCTH OT HCHOJB3YEMOH JTHHUH
KJICTOK M KOHKPETHOH aMHHOKHCJIOTHOHM MOCJICAOBATCILHOCTH AHTHICHCBs3bIBaromero Ociaka. OHM MOryT
BKJIFOUATh B CCOS OTIUCIUICHHE KOHKPETHBIX THACPHBIX MOCJICIOBATCIHHOCTCH, TOOABICHUE PA3IMUHBIX caxap-
HBIX TPYII B Pa3IHYHBIX MATTEPHAX TIMKO3HIHPOBAHMA, OC3AMHIUPOBAHHE (HAMPUMEP, OCTATKA acHmaparuHa
WY TJyTAMHHA), OKUCJICHUE (HAMPUMEDP, OCTATKA METUOHMHA, TPUNTO(PAaHA MM CBOOOJHOTO LHUCTCHHA), MPEOO-
Pa30BAHUC TUCYIb(PHIHBIX CBA3CH, H30MEPH3ALUIO (HAMPUMED, OCTATKA aCHAPATHHOBOH KHCIIOTHI), OTIUCILICHHE
C-KOHLICBOTO JTH3HHA (HAPHMEP, OT OTHOM MM 0OCUX TSKCIBIX LIEHCH) U LUKIU3ALHI0 N-KOHIICBOTO TTyTAMH-
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Ha (HampuMep, B TSDKENOH W/unu Jerkod uend). Hacrosmee u3o0peTeHue OTHOCHTCS K MPUMECHEHHIO AHTHTEI,
KOTOpBIC SABJIIFOTCA OOBEKTOM MM IOABEPTHYTHI OJHOW HIIM HECKOJBKHM IMOCT-TPAHCIILHOHHBIM MOIH(HKA-
musaM. Mogudukamuus MoxkeT mpucyTcTBoBath B CDR, BapuaOenbHOM KApKaCHOU OONACTH MM KOHCTAHTHOM
obnactu. Moaudukanus MOKET MPUBOIUTH K H3MECHEHHIO 3apA1a MOJIEKYJIbl. Moau(uKaLus, Kak MPaBHiIo, KaK
HE NMPHBOJUT K H3MCHECHHUIO CBS3BIBAHUA AHTUTEHA, ()YHKLHH, OMOAKTHBHOCTH, TAK U HE BIHACT HA (PapMAKOKHU-
Hetmyeckue (PK) um papmakoaunammaeckue (PD) xapakrepuctuxu cesssiBatoniero ICOS Genka.

Tepmun "3¢p¢pexropHas GyHKUUA" B paMKaxX H300PETCHUA MPEAHASHAYCH I 0003HAYCHUS OJHOTO HJIH
HECKOJIbKUX M3 OTBETOB AHTUTEJIO3ABHCHUMOH OINOCPEAOBAHHON KIETKAMH I[MTOTOKCHYECKOH AKTHBHOCTH
(ADCC), xommieMeHT3aBHCUMOI ITUTOTOKCHUECKOH akTuBHOCTH (CDC), omocpenoBannoro Fc parouurosa umu
AHTHTEN03aBUCUMOro Ki1eTouHoro ¢arouuro3a (ADCP) W pelmKIM3aluH aHTUTEIA MOCPEACTBOM PELENTOpa
FcRn.

Cuuraror, 4To B3aUMOJCHCTBHE MEXTY KOHCTAHTHOH O0JACTBIO AHTHUTEHCBA3BIBAIOLICTO OCIKA U PA3IHy-
HeiMU peuenropamu Fc (FcR), Brkmouas FcyRI (CD64), FcyRII (CD32) u FcyRIIT (CD16), omocpenyet 3¢ dex-
TOpHbIE ()y HKIIMH AHTHICHCB3BIBAIOILETO OCIKa. 3HAUYHUTEIbHbIC OHOMOrHYecKUe 3P (EKTh MOTYT OBITH CIEACT-
BUEM 3(PPexTopHOi PyHKIIHOHATEHOCTH. Kak mpaBujo, CiOCOOHOCTh OMOCPEAOBATh dPPEKTOPHYIO (DYHKIUIO
TpeOyeT CBA3BIBAHMA AHTHICHCB3BIBAIOLICTO OCIIKA C AaHTUTCHOM, H HE BCE AHTHUICHCBA3BIBAIOIIUE OCJIKH MOTYT
OMOCPEIOBATh KAKIAYIO IPPEKTOPHYIO (PYHKIHFO.

O PekTOPHYIO (DYHKIUMIO MOKHO HU3MEPATH PSIIOM CIOCOO0M, BKJIFOUAS, HanpuMmep, cBsa3biBaHue ¢ FcyRIII
Ha KJIETKAX €CTECTBEHHBIX Kuinepax uiu ¢ FcyRI Ha mMoHoummTax/makpodarax mist usMepeHus 3QQpekropHoH
¢ynxuun ADCC/ADCP. Hanpumep, MoxxHO orieHHBaTh 3¢ dekropayro ¢pyHkumo B ADCC aHTHIeHCBSA3BIBAO-
mero Oeska 1o HaCTOSALIEMY H300PETCHHIO B AHAIM3E KICTOK €CTECTBEHHBIX KHIUIEPOB. [IpakTHueckue CrocoOb!
s oueHkd (pyHkuud ADCC u /umu CDC moxHo oOHapysxuth B (Kellner C. et al., "Boosting ADCC and CDC
activity by Fc engineering and evaluation of antibody effector functions", Methods, 1; 65 (1): 105-13 (2014)).

HekoTopble H30THITBI YECJIOBCUCCKMX KOHCTAHTHBIX 00nacTeid, B yactHoctu u3otunsl 1gG4 u 1gG2, obna-
JIAF0T YMEHBIICHHON (DyHKIMEH a) aKTHBALMH KOMIIJIEMEHTA 10 KJIACCHYECKOMY Iy TH; U b) aHTHTEI03aBUCHMOM
KJICTOYHOH IMTOTOKCHYHOCTH. MOKHO OCYIUECTBIIATH PA3NUYHBIE MOJH(PHKALMHM KOHCTAHTHOH 0OIACTH TSDKE-
JIOW LCMH AHTUTCHCBI3BIBAIOIUX OCJIKOB B 3aBHCHMOCTH OT JKEJIATCIbHBIX 3(P(PEKTOPHBIX CBOMCTB. OTACIBHO
OIIMCAHO, YTO KOHCTaHTHbIE o0nactu IgG1, coxeprkamyue KOHKPETHBIE My TALMH, YMEHBIUAIOT CBA3BIBAHHE C pe-
nenropamu Fc u takum o6pazom, ymensmaror ADCC u CDC. (Kellner C. et al., "Boosting ADCC and CDC
activity by Fc engineering and evaluation of antibody effector functions", Methods, 1; 65 (1): 105-13 (2014)).

B oaHOM BapHaHTE OCYHICCTBICHHUS HACTOSALICIO H300PETCHHUA NMPEICTABICH AHTHICHCBS3BIBAIOLIMA Oc-
JIOK, COACP KAIMH TAKYK) KOHCTAHTHYIO OOJIACTh, YTO AHTUTCHCBA3BIBAKOINUI OCIOK 007aJaCT YMECHBIICHHOM
ADCC w/unu akTuBaLMEH KOMIUIEMEHTA, WU 3((dekTopHOH (yHKUHOHANBHOCTBIO. B 0HOM TakoM BapuaHTe
OCYILECTBJICHHA KOHCTAHTHAs 00JACTh TSDKEJIOW LIENM MOXET COACP’KaTh €CTECTBEHHBIM O0OPA30OM JHMIICHHYIO
()YHKIHOHATBHOCTH KOHCTaHTHY o0xnacth u3otuna 1gG2 unu IgG4, unu MyTaHTHYIO KOHCTAHTHYHO 00IacTb
IgGl. OauH mpuMep BKIIFOYACT 3aMEHY OCTAaTKOB aJaHHHA B MOJOXCEHHAX 235 M 237 (HyMepauus MO HHACKCY
EU).

[Toaknacc aHTHTENAa YACTHYHO OMNpENEIIET BTOPHYHBIC 3((ekTopHblc (YHKLUHH, TAKHE KAK AKTUBALUA
KOMIUIEMEHTA WJIM CBsI3bIBaHHE C perentopoM Fc (FCR) u aHTHTEN03aBHCHMAs KJIETOYHAS ILMTOTOKCHYHOCTD
(ADCC) (Huber, et al., Nature 229(5284): 419-20 (1971); Brunhouse, et al., Mol Immunol 16(11): 907-17
(1979)). Ilpu uacHTH(PHUKALMH ONTHMATBHOTO THIIA AHTUTENIA I KOHKPETHOrO MpUMEHEHHs, 3((ekropHbIC
()YHKIMH aHTHTE]I MOXHO NPHHUMATH BO BHUMaHue. Hanpumep, anturena higGl, obnanaromue 0THOCUTEIBHO
JIOJITUM BPEMEHEM MOy KU3HH, SABTIOTCS O4YEHb 3(()EKTHBHBIMU B (PMKCAL[MH KOMIUIEMEHTA, U OHHU CBS3bIBAIOT
kak FcyRI, tak u FcyRIIl. B ormuuue ot 3toro, yenoseueckue anturena 1gG4 obmaaaror 60iee KOPOTKUM Bpe-
MEHEM IIOJIYKH3HH, He (PMKCHPYIOT KOMIUIEMEHT H 001agarT Oonee Hu3KkoH adduuuoctero nua FcR. 3amena
cepuHa 228 Ha npouH (S228P) B o6mactu Fc 1gG4 ymeHbmaeT reteporeHHOCTh, Habmogaemyro i higG4, u
NpOAJICBACT BpeMs MOJyxu3HH B ChiBOpoTke (Kabat, et al., "Sequences of proteins of immunological interest”
5.sup.th Edition (1991); Angal, et al., Mol Immunol 30(1): 105-8 (1993)). Bropas myTauus, 3aMeHSrOIIAsA JICH-
LUH 235 Ha ryTaMMHOBYHO KUCIOTY (L235E), HCKIHOYAET OCTAaTOUHYK) AKTUBHOCTDb CBA3bIBaHUA FCR U CBA3BI-
BaHUA kommeMmeHTa (Alegre, et al., J Immunol 148(11): 3461-8 (1992)). [TonyueHHOE QaHTHTEIO C OOCUMHU My-
Tauusmu 0003Ha4aroT kak [gG4PE. Hymepauus amunokucaotr higG4 moxyueHa u3 CChLIKM HA HyMepauuro EU:
Edelman, G.M. et al., Proc. Natl. Acad. USA, 63, 78-85 (1969). PMID: 5257969. B 0oqHOM BapUaHTE OCYILECTB-
JICHHUS HACTOSILEro H300peTeHusa aHTureHeBs3biBaromue Oeaxu a1 ICOS, conepkamue obnacts Fc 1gG4, co-
nepxanryro 3ameHbl S228P u L235E, moryT umers 0603Hauenue IgG4PE. Takum o6pa3zom, cesassiBaromuii ICOS
6enok, o0nagaroImui BapuadeIbHOH 00acThi0 TspKeIOH nenu H2 u BapuabenbHON 00macThio nerkoi nenu LS,
u obnactero Fc IgG4PE, moxHO 0603Hauarh kak H2LS5 IgG4PE, unu cunonumirano, kak H2LS hIgG4PE.

Yeunenue ADCC/CDC.

Kak u3BecTHO B AaHHOHN 00JIACTH, H3BECTHBI PA3JIMUHbIC CNOCOOBI, yBenuuuBaroumme akTupHocth ADCC
w/umu CDC axturena. OHU BKJIFOYAKOT, HO O€3 OrpaHHYCHUS, Pa3IM4HbIC MyTaluu B obnactu Fc, TexHonoruu
Complegent u Potelligent. B onHOM acnekTe HACTOSAMIEIO H300PETCHHSA OJAMH HIIH HECKOJIBKO CIIOCOOOB yCHIIE-
Hust ADCC/CDC M0HO MPUMEHATH 4714 CBA3bIBArOIIUX [COS OeIKOB MO HACTOSINEMY H300PETECHHIO.
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MyTanus.

OnucaHo Takxke, YTO YEJOBEUECKHE KOHCTaHTHbIe o0nactu IgGl, conepaxanye KOHKPETHBIE MyTAllUU HITH
HU3MECHEHHOE TJIMKO3HIMPOBAHME OCTaTka Asn297, yCHIMBAIOT CBA3bIBAHME C peuentopaMu Fc. B HekoTOphIx
CIy4asx, MOKA3aHO Takke, Yo 3T MyTauud ycunmuBator ADCC u CDC, cm., Hanpumep, Kellner (2013).

B oxHOM BapHaHTE OCYIUECTBICHHS HACTOSILETO M300PETEHHUS, TAKHE MYTAlMH IMPUCYTCTBYIOT B OJHOM
UITH HCCKOJBKUX MOJIOKCHHUAX, BRIOpAHHBIX U3 239, 332 u 330 (IgGl), miu B SKBUBAICHTHBIX MOJIOKCHHAX B
apyrux uzortunax IgG. Ilpumepamu moaxoaamux Mmyrtaumi swmorcst S239D u I1332E, u A330L. B ognom Ba-
PHAHTE OCYLICCTBICHUS B AHTUTCHCBA3BIBAIOIIMI OCJIOK IO H30OPETEHHUIO, OTIMCAHHBIH B HACTOSAIIEM ONHCAHHH,
BHOCST MyTAalMHU B MOJOXeHUAX 239 u 332, Hampumep S239D u I1332E, uim B creayromeM BapHAHTE OCYLICCTB-
JICHUS, B HETO BHOCAT MYTALMH B TPeX MM 00Jee MOJOXKEHHUAX, BHIOpAaHHBIX u3 239 u 332, u 330, Hampumep
S239D u I332E, u A330L (aymepauus nmo unaekcy EU).

Complegent.

B oxHOM BapHaHTE OCYIUCCTBICHUSA HACTOAIICTO U300PCTCHHS MPEACTABICH AHTHTCHCBS3BIBAOILUI Oc-
JIOK, COEP KAIIUH XUMEPHYIO KOHCTAHTHYIO 00JaCTh TSDKEJIOW LENH, HAPHMEDP aHTUTEHCBA3BIBAIOIIMH OCIIOK,
CoIep>KaIMi XUMEPHYH KOHCTAHTHYH) O0JACTh TSDKCIOW LICTU MO MCHBIICH Mepe ¢ ogHuM qoMeHoM CH2 u3
IgG3, Takoii, YTO AHTUTCHCBABIBAOIIUI OCIOK 00JIaAaCT YCUICHHOM 3PPEKTOpHOH (yHKIHUCH, HAMPUMED, KO-
raa oH obmagaer ycuneHHoH QyHkuueii ADCC unn ycuneHHoi ¢pynkuuein CDC, unu yCUICHHBIMU (Y HKILMAMH
ADCC u CDC.

B oaHOM TakOM BapHaHTE OCYINECTBJICHHS, AaHTUTCHCBA3BIBAOLIMN OCIOK MOXKET CONEPKATh OJUH JTOMEH
CH2 u3 IgG3, umm 06a nomena CH2 moryt npoucxoauts u3 [gG3.

[IpencraBicH Takke CHOCOO MOJYYCHHSA AHTHTCHCBI3BIBAIOLICTO OC/IKA MO U300PCTCHHUIO, BKIFOUAOLIHIA B
ceds cranuu:

a) KYJIbTUBHPOBAHUSA PCKOMOMHAHTHOH KJICTKH-XO3SHMHA, COACPMKALICH IKCIPECCHPYIOLIMHA BEKTOp, CO-
JIepKalMH BbIICICHHYH0 HYKJICHHOBYIO KUCJIOTY, KAK OITMCAHO B HACTOSAIIEM ONMHCAHUH, II€ IKCIPECCUPYFOLIHI
BEKTOP COJCPIKUT IOCIECIOBATCIBHOCTh HYKJICHHOBOH KHCIIOTBI, KOAUPYIOLIYyI0 AoMeH Fc, oOnagarommit amu-
HOKHCJIOTHBIMH ocTaTkamu goMeHa Fc kak IgGl, tak u IgG3; u

b) BBLICICHMS AHTUTCHCBA3BIBAKOIICTO OCIKA.

Takue crocoObl MOTyYCHUS! AHTHUTCHCBI3BIBAIOIIUX OCJIKOB MOYKHO OCYILECTBIATh, HAPHUMED, C HCHOJb-
3oBaHHEM cUCTeMBI TexHOIoTuid COMPLEGENT™, noctymnoit u3 BioWa, Inc. (Princeton, NJ) u Kyow Hakko
Kogyo (B Hacrosmee Bpems, Kyow Hakko Kirin Co., Ltd.) Co., Ltd., B KOTOpOi pcKOMOHMHAHTHAS KJICTKA-
XO3SIHH COJCPIKHUT 3KCIPECCHPYIOIUH BEKTOP, B KOTOPOM IOCIIEI0OBATEIbHOCTh HYKJICHHOBOH KUCJIOTHI, KOAH-
pyHoLIas XuMEpHsIid qoMeH Fc, 001agaromuii aMHHOKUCTOTHBIME OCTaTkaMu qoMeHa Fc kak I1gG1l, Tak u [gG3,
IKCIIPECCHPYETCS A MOTYyUCHUS! AHTUTCHCBA3BIBAIONIETO OeKa, 001aAak0INEr0 YCHICHHOW aKTHBHOCTBIO KOM-
IUIEMEHT3aBUCHMOH IUTOTOKCHYHOCTH (CDC), yBeTHUCHHON O CPABHEHHUIO C HACHTUYHBIM B HHOM OTHOLICHUH
AHTHUICHCBS3BIBAIOIMM OCIKOM, JTHIICHHBIM TAKOTO XHMEPHOTO AoMeHa Fc. ACHekThl CHCTEMBI TEXHOJOTHH
COMPLEGENT™ onucanst B W0O2007011041 u US20070148165, conep>kaHue KaXKAOTO U3 KOTOPBIX IPHBE-
JICHO B HACTOSIIIEM OIMCAHUH B KAUECTBE CCBHIJIKH. B anbTepHATHBHOM BAPHAHTE OCYILECTBJICHHS AKTHBHOCTH
CDC MOKHO YVBEJIMYHMBATH MOCPESIACTBOM BBCACHHSA CHNCHH(PHUCCKUX I MOCICAOBATCIBHOCTH MyTaluid B 00-
nacts Fc nenu [gG. Cneunanucty B JTaHHOH 00JIACTH W3BECTHBI TAKXKE APYTHE ITOIXOIAIIHE CHCTEMBI.

Potelligent.

Hacrosmee u300peTeHUE TaKKE OTHOCUTCS K CIOCOOY MOJTyYCHHS AHTUTCHCBA3BIBAIOIIECTO OCIIKA MO U30-
OpeTCHHIO, BKIIOYAIOLIEMY B c€0s CTaIHH:

a) KYJIbTUBHPOBAHUSA PCKOMOMHAHTHON KICTKH-XO3SHMHA, COACPMKALICH IKCIPECCHPYIOLIMHA BEKTOp, CO-
JICP>KALIUN BBIACICHHYO HYKJCHHOBYIO KHCJIOTY, KaK ONMKCAHO B HACTOALIEM onmucaHuu, rae red FUTS, koau-
pyroumii anba-1,6-¢pyko3uarpaHcepasy, HHAKTUBUPOBAH B PCKOMOHMHAHTHOM KIICTKE-XO35HHE, H

b) BbIICICHUS AHTUTCHCBS3BIBAIOIIETO OEIKa.

Takue crocoObl MOTyYCHUS! AHTHUTCHCBI3BIBAIOIIUX OCJIKOB MOYKHO OCYILECTBIIATh, HAIPHUMED, C HCHOJb-
3oBaHueM cucteMbl TexHomoruit POTELLIGENT™, moctymuoit u3 BioWa, Inc. (Princeton, NJ), B xoTopoi
knetku CHOK1SV, mimenssie (yHKuHoHaapHOH komuu reHa FUTS, mpoayuupyoT MOHOKIOHANBHBIE AHTHTE-
na, 001aar0NMe YCUICHHOH AKTHBHOCTBIO AHTUTEII03aBUCUMOH ONOCPEAOBAHHOHN KJIETKAMH LIUTOTOKCHUHOCTH
(ADCC), yBeIMUYECHHOH IO CPABHCHHMIO C MACHTHYHBIM MOHOKJIOHAJBHBIM AHTUTEIOM, IPOJYLHUPOBAHHBIM B
kiaetke ¢ (yHkumoHamsHeIM reHoM FUT8. Acmekrer cucrembl texsHosoruii POTELLIGENT™ omnucaHel B
US7214775, US6946292, WO0061739 u WO0231240, coaepaHUue BCEX U3 KOTOPBIX MPUBEICHO B HACTOSAIICM
ONHMCAHUH B KAYeCTBE CChIIKH. CIEUHATHCTyY B JAHHOH 00JACTH H3BECTHBI TAKKE APYTHE MOAXOAIIHE CHCTE-
MBI

Crneunanucty B JAHHOH 00JaCTH OYEBHIHO, YTO TAKHE MOAH(HMKALMH MOXKHO HMCIOJb30BATH HE TOJBKO
OTJEIBHO, HO MOYKHO MCITOJIb30BATh B KOMOWHALMH APYT C APYTOM JAJI JOMOJIHHTEIBHOTO yCHIeHUS 3 deKTop-
HOH (py HKUHUH.

B 0HOM TakOM BapHAHTE OCYILECTBICHHUS HACTOSAIICTO H300PETCHHUS MPEACTABICH AHTHUICHCBA3BIBAOILUH
0eoK, CoACpKAIIMI KOHCTAHTHYIO 00J1ACcTh TSDKEJIOH LEMH, KOTOPBIH COACPKHT MyTAHTHYIO H XHUMEPHYIO KOH-
CTAHTHYIO 00JACTh TSKEJIOW LIEMH, HAIPUMED, IIC AHTUTCHCBA3BIBAIOINUE OCIOK CONEPXKUT IO MEHbLICH Mepe
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omun nomeH CH2 u3 IgG3 u oqun gomen CH2 u3 IgGl, rae nomen CH2 IgGl obnagaet oaHOM UM HECKOJIBKHU-
MH MYTalHAMH B MOJOXKEHHAX, BHIOpPAHHBIX U3 239 1 332, u 330 (HanpuMep, MyTaLHH MOTYT OBITh BHIOPAHBI H3
S239D wu [332E u A330L), Tak 4TO AHTUTCHCBA3BIBAIOLIHIT OCI0K 001a1aeT YCUACHHOU 3(D(DEKTOPHOH (DyHKIIH-
€, HampuMep, TAC OH 00JAJacT OJHOM WM HECKOJBKUMHU U3 ciaeayromux (yHkiwmid, ycuneanoit ADCC um
ycuneHuoit CDC, Hanpumep rae oH obnagaet ycuneHHOH ADCC u ycunennoit CDC. B ogHoM BapuaHTE OCy-
mecteiaeHus JomeH CH2 IgG1 obnamaer myraumsamu S239D u [332E.

B anpTepHAaTHBHOM BapHAHTE OCYIUECTBICHHS HACTOSINETO H300pPETECHHS NMPEICTABICH AHTUICHCBS3BI-
BAKOIIHi OEIOK, KOTOPBIH COACPKHUT XUMEPHYIO KOHCTAHTHYIO O0JIACTh TSDKEJIOHW LIEMH UM KOTOPBIH 00JamaeT
HU3MEHEHHBIM NMPO(HIEM TITMKO3ZHIMPOBAHUA. B OJHOM TakOM BApHAHTE OCYIIECTBICHUA KOHCTAHTHAsA 0071acTb
TSDKEIIOH LETH coaep uT 1o MeHber mepe oaun nomeH CH2 u3 1gG3 u onun nomen CH2 u3 IgGl, u obnagaer
HU3MEHEHHBIM MPO(HIEM TTMKO3ZHIMPOBAHUA, TAKHM YTO OTHOLICHHE (PyKO3bI K MaHHO3E cocTasiieT 0,8:3 umu
MEHEE, HaNPUMEP, TAC AHTHICHCBI3BIBAOIIKH OCTOK ABIACTCA Ae(yKO3HIMPOBAHHBIM, TAK YTO YKA3AHHBIA aH-
TUTCHCBA3BIBAIONIMN OeOK 001a1aeT yCcuiaeHHOH 3(h(dekTopHOH (PYyHKLIHMEH MO CPABHEHHIO C 3KBHBAJICHTHBIM
AHTHICHCBS3BIBAIOIIMM OCJIKOM C KOHCTAHTHOH OOJACTBIO TSDKEJIOH LIEMU UMMYHOTJIOOYTMHA, JTHIICHHOH yKa-
3aHHBIX MYTAUMH U U3MECHEHHOTO MPOQHIA ITHMKO3ZHIHPOBAHHSA, HANPHMED, II€ OH 00JAAAaeT OJHOH HMIIH HE-
CKOJIbKUMH U3 crneayromux ¢yHkuud, ycuneHHod ADCC umu ycunenunoit CDC, Hampumep, rae oH o01agaeT
ycuneHHoH ADCC u ycunenHodt CDC B anbTepHaTHBHOM BApHAHTE OCYILECTBJICHHUS AHTUICHCBS3bIBAFOLIMN
6enok obmagaer mo MeHsie mepe oaHuM noMeHoM CH2 IgG3 u mo mMeHbIneii Mepe OJHUM KOHCTAHTHBIM J0-
MeHOM Tspkennor nenu u3 IgG1, roe B 06a nomena CH2 IgG BHECEHBI MyTaLMH B COOTBETCTBUH C OTPAHHUCHUS-
MH, ONTHCAHHBIMHU B HACTOSAIIEM OINHCAHHU.

B oanoM acmekre mo H300pETEHHIO MPEACTABICH CHOCOO MOYyYEHHS AHTHICHCBS3BIBAKOILETO OENKa IO
U300pETCHHIO, OITMCAHHOTO B HACTOSIIECM OITHCAHUH, BKIFOUYANOINHHA B ceOs CTaHu:

a) KYJIbTUBHPOBAHUSA PCKOMOWHAHTHOH KICTKH-XO3SHMHA, COACPMALICH IKCIPECCHPYIOLMHA BEKTOp, CO-
JICpKALIMH BBIACICHHYIO HYKJICHHOBYIO KHMCIOTY, KAK OIMCAHO B HACTOSAIICM OIMCAHHH, II€ YKA3aHHBIH JKC-
MPECCUPYIOIHHA BEKTOP AOTOJHHTEIBHO COACPKHUT MOCICA0BATEIbHOCTh Hy KIICHHOBOH KUCIOTHI FC, Koaupyto-
LIy XUMEpHbIH aoMeH Fc, obmagaromuii aMMHOKHCIOTHBIME ocTaTkamu noMeHa Fe kak IgGl, Tak u I1gG3, u
rae red FUTS, xoaupyromuii anbda-1,6-pyko3uarpancdepasy, HHAKTUBHPOBAH B PEKOMOMHAHTHOH KIICTKe-
XO35IHHE, H

b) BBIICICHUS AHTUICHCBS3BIBAIOIIETO OEIKa.

Takue crocoObl MOTyUYCHUS! AHTHUTCHCBI3BIBAIOIIUX OCJIKOB MOXKHO OCYILECTBIATh, HAPHUMED, C UCHOJb-
3oBaHueM cuctemsl TexHotorudi ACCRETAMAB™, noctymHoi u3 BioWa, Inc. (Princeton, NJ), B xotopoi
ckoMOuHUpoBaHb! cucteMsl TeXHOJMOrHH POTELLIGENT™ y COMPLEGENT™ a1 nofgy4eHHs aHTUICHCBS-
3pIBarOLICTo OeiKa, 001a1a0LEero yCuIeHHoH akTuBHOCTEIO Kak ADCC, tak u CDC, yBeMueHHOH 1Mo cpaBHe-
HHIO C HJICHTHYHBIM B MHOM OTHOIUICHHH MOHOKJIOHAJBHBIM AHTHTEJIOM, JIMIICHHBIM XHMEPHOro nomeHa Fc u
obmanaroruM (PyK0o30H HA OJTUrocaxapuue.

B apyrom BapHaHTE OCYINECTBJICHHSA HACTOSLICTO H300pPETECHHS MPEICTABICH AHTUTCHCBA3BIBAIOLIMI Oc-
JIOK, COZEP KALMH MYyTAHTHYIO H XMMEPHYIO KOHCTAHTHYIO 00JIACTh TSDKEJIOH LEMNH, 1€ YKA3aHHbIH AHTUTCHCBSA-
3bIBAIONIMH OEJIOK 00J1a73aeT U3MEHEHHBIM NMPO(HUIEM TIIIMKO3HIMPOBAHHUS, TAKMM UTO AHTHICHCBS3BIBAOILUH
0enok 001a1aeT yCHACHHOH 3(D(PEKTOPHOH (YHKUHUEH, HAMpUMEp, TAC OH 001aAaeT OTHON MIIH HECCKOJIBKHMH U3
caexyromux Qyukuuii, ycuneHHol ADCC umu ycunenHoit CDC. B 0qHOM BapHAHTE OCYIUCCTBICHHS MYTaIlHH
BBIOpaHbI 13 MOJ0KeHUH 239 u 332, u 330, Hanpumep MmyTawuu BbiOpansl w3 S239D u [332E, u A330L. B cre-
JYIOLIEM BAapUAHTE OCYLICCTBICHMS KOHCTAHTHASA O0NACTh TSDKEJIOW LENH COACPIKUT IO MEHBIUEH Mepe OJHH
pomeH CH2 u3 IgG3 u onun momeH Ch2 u3 IgGl. B onHOM BapHaHTE OCYINECTBJICHHS KOHCTAHTHAs 00nacTh
TSDKEIIOH LenH 00JIaIaeT H3MEHEHHBIM MPO(UIIEM INTHKO3HIMPOBAHHS, TAKMM YTO OTHOIIEHUE (PyKO3BI K MAHHO-
3e cocraemster 0,8:3 MM MEHee, HAMPUMEP AHTUTCHCBA3BIBAIOIIUHN OCIOK ABIIETCA Ae(YKOZHIHPOBAHHBIM, TaK
YTO YKA3aHHBIH AHTUTCHCBI3BIBAOIIHUI OCJIOK 0071a1aeT YCUICHHOH 3(PPeKTOpHOI (DyHKUMEH MO CPABHECHHUIO C
9KBHBAJICHTHBIM HEXMMEPHBIM AHTUTCHCBA3BIBAIOIIMM OCJIKOM MM C KOHCTAHTHOW OOJIACTHIO TSDKEJIOHW LICTH
HMMYHOTJIOOYJTHHA, JUIICHHOH YKA3aHHbIX MyTAUHH H H3MEHEHHOTO MPO(UIIA ITHKO3HIHPOBAHHS.

Omny0MMKOBAHO, YTO JTUTCIBHOE BpEeMs MOy xu3Hu aHTHTe] [gG 3aBUCHUT OT ero cBa3biBaHus ¢ FCRn. Ta-
KuM 00pa3oM, 3ameHsl, yeeamuuBaromue addunnocts cea3biBanug 1gG ¢ FcRn mpu pH 6,0 npu coxpaneHuu
3aBHCUMOCTH B3aUMOJCHCTBHA OT pH mocpeacTBOM KOHCTPY HPOBAHHSA KOHCTAHTHOH 00JaCTH, HHTCHCHBHO H3Y-
yaiau B Kuo and Aveson (2011).

Jpyrue cnoco6sr MOAU(DUKALMH AHTHICHCBA3BIBAIOINUX OCIKOB 10 HACTOSILEMY H300PETCHHIO BKIIOYAIOT
YBEJIMUCHHUE BPEMCHH IOJIYXKH3HU TAKUX OCJIKOB MOCPEACTBOM MOAM(DHKALUN KOHCTAHTHOTO JOMCHA WMJIU CBAI-
spiBaroIero FCRn (HeoHaTamsHeIH perenrop Fc) moMeHa MMMy HOTI00Y IMHA.

VY B3pocabix MaekonuTaromux, FCRn, H3BECTHBIN Takoke Kak HEOHATaNbHBIH peuenTop Fc, urpaer kmoye-
BYIO POJIb B IOAJCP>KAHHU YPOBHCH AHTHTEN B ChIBOPOTKE IOCPEICTBOM ACHCTBHUS B KAYECTBE 3AIUUTHOTO pe-
LIENTOPa, KOTOPBIH CBA3BIBACT M CHACAET aHTUTENa u3otuna IgG or nerpagauun. Moneky st 1gG nmoasepratorcs
3HAOLMTO3Y MOCPEACTBOM IHIOTEIHAIBHBIX KICTOK, H €CIIH OHH CBs3bIBAlOTCA ¢ FCRN, OHM moaBepratoTcs pe-
IMKIH3ALHH B KPOBOTOK. B oTmmume ot 3toro, monekynsl 1gG, kotopeie He cBsa3biBaroTcs ¢ FcRn, Bxoasar B
KJICTKH U SBJSIFOTCS MHIICHBIO JUIS TH30COMAIBHOTO My TH, T OHH NMOJABEPTarOTCS IETPAaJALHUH.
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Cuuraror, YTo HeoHaTa bHBIH penenrop FCRn BoBieUeH kKak B BBIBEJCHHUE AHTHTEIN, TAK H B TPAHCIMTO3
anrurena yepe3 Tkanu, Kuo and Aveson, (2011). Octartku yenosedeckoro IgG1, kak onpeacneHo, B3aHMOCHCT-
BYHOIIKMC HemocpeacTBeHHO ¢ FCRn uenoseka, Brmouarot 11e253, Ser254, Lys288, Thr307, GIn311, Asn434 u
His435. TlepexmroueHHE B OTHOM U3 3THX IMOJIOKCHHI, OMHUCAHHBIX B 3TOM pa3lclie, MOXKET 00CCIICUHBATE YBE-
JMYCHHOE BPEMS NMOJY XU3HU B CHIBOPOTKE W/HIIH U3MEHEHHBIC 3()()eKTOPHBIC CBOHCTBA AHTHICHCBS3BIBAOILHX
0eIKOB MO H300PETEHHIO.

MyTauuu A7 yBETHUCHUS. BPEMEHH IOy >KH3HH MOCPEACTBOM yBeamueHus addurHocTu am1 FcRn.

AHTHUTCHCBA3BIBAKOIIME OCIKH MO HACTOALICMY H300PETCHHIO MOTYT 00JIAZaTh MOAM(PHKALMAMHU OFHOM
WIH HECKOJIBKUX AMHHOKHUCIIOT, KOTOPBIC YBEIHYUBAIOT AP (UHHOCTH KOHCTAHTHOTO TOMEHA HITH €ro (pparMeHTa
a1 FCRn. 310 MOKET MPUBOAUTH K YBEJIMUCHHOMY BPEMEHH MOy KH3HH 3THX 0enkoB, Kuo and Aveson (2011).
VYBeauyeHHEe BPEMEHH MOJTy>KU3HH TEPANeBTHYECKUX M AMAarHOCTHYEeCKUX [gG 1 Apyrux OHOAKTHBHBIX MOJICKY T
00J1a1a€T MHO)KECTBOM IPEUMYIIECTB, BKJIFOYAs YMEHBIICHHBIC KOTHYECTBO M/HIIM YACTOTY JO3MPOBAHHUSA ITHX
MOJIEKYJ. B 0HOM BapHaHTE OCYILICCTBJICHHUS, TAKMM 00pa30M, NMPEACTABICH AHTUICHCBI3BIBAKOINHIN OCIOK MO
U300pETCHHIO, NMPEACTABICHHBIH B HACTOSINEM ONMCAHHH, WM CIMTBHIH OCNOK, COAEp)KAlMH BEChb WM 4acTb
(ceas3siBaronnyr0 FcRn yacTe) koHcTaHTHOTO nOMeHA IgG, oOmamaromero OJHON MJIM HECKOJBKUMHU MOIH(UKA-
IMSAMH AMHHOKHCIIOT, U HE OTHOCAIIYIOCH K [gG OeaKOBYHO MM HEOCTKOBYH) MOJICKYJTY, KOHBIOTHPOBAHHYIO C
TAKUM MOJH(PHIHPOBAHHBIM KOHCTAHTHBIM JOMEHOM IgG, rae mpucyTcTBHe MOIU(HIMPOBAHHOTO KOHCTAHTHO-
ro qomeHa IgG yBenuuuBaeT BpeMs MOJTY>KU3HH iN ViVO AaHTHICHCBA3BIBAIOIIETO OEJIKa.

H3BecteH paa cnocoO0B, KOTOPBIE MOTYT NMPUBOJAMTH K YBEIMUYCHHOMY BpeMeHH nouyku3hu (Kuo and
Aveson (2011)), Bkrouas MOITU(PHKALIMH AMHHOKHUCJIOT, KOTOPBIC MOYKHO IMOJIy4ATh CIIOCOOAMH, BKTFOUAKOIIUMHU
B ccOs aJIAHWHOBBIH CKAHHPYIOIIMH MyTarcHe3, CIy4YaWHbIH MyTarcHe3 H CKPMHHMHT JJIS OLEHKH CBSI3BIBAHMSA C
FcRn w/unu noBeACHUA in Vivo. BRIMHCIHTE IBHBIC CIOCOOBI MOCIC MyTAr€HE3a TAKKE MOYKHO HCIIOJIB30BATh IS
BBIOOPA OTHOW M3 MyTALMH AMHHOKHCIIOT A1 BBEACHHUA.

Hacrosmee u3o00peTeHne, Takum 00pa3oM, OTHOCHTCS K BAPHAHTY AHTHUICHCBS3BIBAIOLICTO OEJIKA C OMNTH-
MH3UPOBAHHBIM CBA3bIBaHHEM ¢ FCRn. B mpeanoyTHTe1bHOM BAPUAHTE OCYIIECTBICHUSA, YKA3aHHBIH BapHAHT
AHTUTCHCBA3BIBAIONICTO OEIKA COACPXKUT MOJH(PHUKAIMIO MO MEHbUICH MEpEe OJHOH AMHHOKHCIOTHI B 00JACTH
Fc yka3aHHOTO AaHTHICHCBA3BIBAIOINETO OCNIKA, IO yKa3aHHAI MOAu(UKaLmsA BBIOPAHA U3 IPYIIIBI, COCTOSINCH
u3 226,227, 228, 230, 231, 233, 234, 239, 241, 243, 246, 250, 252, 256, 259, 264, 265, 267, 269, 270, 276, 284,
285, 288, 289, 290, 291, 292, 294, 297, 298, 299, 301, 302, 303, 305, 307, 308, 309, 311, 315, 317, 320, 322,
325, 327, 330, 332, 334, 335, 338, 340, 342, 343, 345, 347, 350, 352, 354, 355, 356, 359, 360, 361, 362, 369,
370, 371, 375, 378, 380, 382, 384, 385, 386, 387, 389, 390, 392, 393, 394, 395, 396, 397, 398, 399, 400, 401
403, 404, 408, 411, 412, 414, 415, 416, 418, 419, 420, 421, 422, 424, 426, 428, 433, 434, 438, 439, 440, 443,
444, 445, 446 u 447 obnactu Fc, no cpaBHEHMIO C YKA3aHHBIM MCXOJHBIM MOJIHMIICITHIOM, II€ HyMEpaIus aMH-
HOKHCJIOT B 001mactu Fc mpeacrasmaeT codoit Hymepauuro no uuaekcy EU B Kabat.

B caexyromem acnekTe mo u300peTCHHIO MOAU(DUKALUY MPEACTABILIFOT CO00# M252Y/S254T/T256E.

Kpome T0ro, B pa3miMyHBIX MyOIHKALMAX OMUCAHBI CIIOCOOBI MOTYyUYCHHS (PU3UOJOTHUCCKH AKTHBHBIX MO-
JICKYJI, BpEMS MOJIYKH3HH KOTOPBIX MOIU(PHLUMPOBAHO, CM., HampuMmep, Kontermann (2009), mubo nocpeacTBoM
BBEICHHA CBs3bIBaroLero FCRn nonunenTuaa B MOJEKYbI, JIMOO MOCPEICTBOM CIHSHUS MOJEKYJI C AHTHTENA-
MH, appuHHOCTH CBA3BIBAHHA KOTOPhIX ¢ FCRn coxpaneHa, HO adHHHOCTD KOTOPBIX IJI1 APYTUX PELICHTOPOB
Fc cunpHO yMeHbIIeHa, THOO MOCPEACTBOM CIHAHUA CO CBA3BIBAIOIMMHU FCRN JOMEHAMH aHTHTEN.

Crnoco6 nepexmo4eHUs NOCPeACTBOM pH U1 y BeTHUCHUS BPEMEHH TOJTY )KH3HH.

XOTs 3aMEHBI B KOHCTAHTHOH 007aCTH CIIOCOOHBI 3HAYUTEIBHO YIYYINATh (DY HKIUH TEPaneBTHYECKUX aH-
turen IgG, 3aMeHBI B CTPOTO KOHCEPBATUBHOHN KOHCTAHTHOH 00JIACTH B CyMME OOJIATAIOT PUCKOM HMMYHOTCH-
HOCTH, M 3dMCHBI B BBICOKO PA3HOOOPA3HOH IMOCJIEIOBATCIPHOCTH BapUA0E IbHOH 00NaCTH MOTYT SBJIATHCS Me-
HEe MMMYHOTCHHBIMU. COOOIICHUSA OTHOCHTEIPHO BAPUAOCTIBHOM 00JIACTH BKIFOYAKOT KOHCTPYHPOBAHUE OCTAT-
koB CDR a1 ynyumenust appUHHOCTH CBA3BIBAHHMA C AaHTHICHOM H KOHCTpyupoBaHue octarkoB CDR u kap-
KAaCHBIX OCTAaTKOB [JIi YJy4YIUCHHS CTAaOMIBHOCTH M YMCHBIUCHHS PHCKA HMMYHOTEHHOCTH. Kak H3BecTHO,
yJIy4IIeHHOH a()(UHHOCTH JUI1 QHTUICHA MOKHO JOCTUTaTh MOCPEACTBOM a(p(hUHHOTO CO3pEBAHUSA C MCIOB30-
BaHHEM (ParoBoro MM pHOOCOMHOTO THUCIIES PAHAOMH3UPOBAHHOW OHOIMOTEKH.

VYay4ImeHHyI0 CTaOMIPHOCTh MOXKHO JOCTHIaTh PAl[MOHAJIBHBIM OOPAa30M MOCPEACTBOM PALHMOHAIBHOTO
JM3aifHa HA OCHOBEC MOCJICOBATEILHOCTH H CTPYKTYPbL. YMEHBIICHHOTO PHCKA HMMYHOTEHHOCTH (J€HMMY HH-
3aLMM) MOXKHO JOCTHUIaTh MOCPEACTBOM PA3NUUYHBIX CIIOCOOOB I'YMAHH3ALUH U yJaneHus T-KJICTOYHBIX JMUTO-
OB, KOTOPbIC MOYKHO NPEACKA3bIBATH C HCIIOJIB30BAHHEM CIIOCOOOB 1N Silico MM OnpeneIaTh MOCPEACTBOM aHA-
1308 in vitro. Kpome T0oro, 0bI1M CKOHCTPYHPOBAHBI BapuHadembHble 001acTH [t cHikeHus pl. Bonee ami-
TEJIbHOE BpeMs MONYKH3HM HAOMOJANH 11 3THX AHTHTEN IO CPABHEHUIO C AHTUTEIAMH JUKOTO THIA, HECMOT-
ps Ha cpaBHHUMOE CBs3bIBaHHE FCRn. AHTHTENna ¢ 3aBHcHMBIM OT PH CBA3bIBAHHEM AHTHICHA KOHCTPYHPYIOT
WM OTOMPAIOT 11 MOJU(PHKALMH BPEMEHH MOTY>KU3HH AHTHTENIA W/MIIM AHTUICHA, HATIPHMED BPEMS IOy KH3-
Hu aHTHTENa [gG2 MOXKET OBITh YKOPOUCHO, €CITH MEXAHU3MBI OTIOCPEIOBAHHOTO AHTUICHOM BBIBEICHHS B HOP-
ME OCYIIECTBILTIOT AETPAJALUIO AHTHTENA ITPH CBA3BIBAHHU C AaHTUICHOM. 10100 HBIM 00pa30M, KOMILIEKC AHTH-
TCH:AHTHUTEJIO MOXKET BIIMATH HA BPEMS MOy >KU3HH AHTHICHA, MO0 MPOJIEBAst BPEMS MOTYKH3HU IIOCPEICTBOM
3aLIMThI AHTHICHA OT THITHYHBIX IPOLECCOB ACTPANALMH, JTHOO COKpAINAs BPeMs MOTY>KU3HH NMOCPEACTBOM OIO-
CPEIOBAHHOM aHTHTENOM aerpagauud. OJUH BAPHAHT OCYINECTBICHHA OTHOCHTCS K aHTHUTEIAM C Oosee BBICO-

-17 -



036335

ko¥ ad(puHHOCTBIO Jui aHTUreHa mpu pH 7.4 mo cpaBHeHHIO ¢ 3HHOCcOManbHbeIM pH (T.€. pH 5,5-6,0), Tak uro
otHourenue KD mpu pH 5,5/7.4 wmu ipu pH 6,0/7,4 cocraBaser 2 nim 6onee. Hampumep, ans yayumenus ¢ap-
makokuHeruueckux (PK) u ¢apmakoaunamuueckux (PD) CBOHCTB aHTHTEa MOXKHO MOJH(DUIIMPOBATH 1yBCTBH-
TeIbHOE K pH CBA3BIBAHME AaHTHTENIA MOCPEACTBOM BBEJCHHUS OCTATKOB rUCTHAMHA B octaTtku CDR.

Kpome Toro, mpeacTaBICHBI TAKKe CIIOCOOBI MOTYyUCHHS AHTHICHCBI3BIBAIOMICTO OCTKA C YMCHBIICHHBIM
OHonormyeckuM BpeMeHeM nouyxu3Hd. Bapuanr IgG, B xotopom His435 moasepraror MyTanuu 10 aJaHMHA,
obecreyuBaeT H30MPATENBHY 0 MOTEPIO CBA3BIBAHUA FCRN M 3HAUMTENIPHO YMEHBIIAET BPEMSI HOIY>KH3HU B ChI-
BOpoTke (cM., Hampumep, US6165745, rae onucaH cnoco0 MOTyYeHHS AHTHICHCBS3BIBAIOIICTO OCTKA C YMEHbB-
IICHHBIM OHOJOTMYECKHM BPEMEHEM MOJIY>KH3HH MOCPEICTBOM BBencHHA MyTauuu B (parmenr JHK, xonu-
PYIOLICH AHTUTCHCBASBIBAKOINMN OCOK. MyTauus BKIFOYACT 3aMEHY AMHHOKHCIOTHI B MOJOkeHuH 253, 310,
311, 433 unu 434 mapuaupHoro aomeHa Fc.

JIuHKEpBL

benkoBble OCTOBBI MOTYT SIBIATBCS TAKHMH JKE, KAK IPHPOAHBIC IOCIEIOBATCIBHOCTH, TAKHE KAK MOCIe-
JIOBAaTEIBHOCTH Ig, MIM MOTYT NMpPEeACTaBIATh COOOH (PparMEHTHI MPHPOAHBIX MOCIEIOBATEIBHOCTEH, H MOTYT
COJCPKaTh JAOMOJHHUTEIBHBIE ITOCICAOBATCIBHOCTH, KOTOPBIE MOTYT SIBIMITHCS MPHPOIHBIMHU, MPOHCXOIALIUMH
U3 IPYroro HCTOYHHUKA, HIIH CHHTETHYECCKUMHU, H KOTOPBIE MOXKHO 100aBiTh HA N- mimu C-koHue octoBa. Takue
JOTIOJTHUTEIbHBIE MOCJIEI0BATEIFHOCTH MOXKHO PACCMATPHUBATH KAK JTHHKEPBI, KOTAA OHH CBS3BIBAIOT 3IHTOII-
CBA3BIBAIOIIMI JOMEH H OCIIKOBBIH OCTOB, TAKHE, KaK ONMPEJACICHO B HACTOSIIEM ONHCAHHH.

B apyrom acnexre aHTHI€HCBS3BIBAIOIIASA KOHCTPYKIMSA COCTOMT M3, HIH B OCHOBHOM COCTOMT M3 00JaCTH
Fc anTuTena, MM ero 4acTu, CBA3aHHOH C K)KAOTO KOHIA, HANPSAMYHO HIH ONOCPEIOBAHO (HAITPUMEP, MOCPET-
CTBOM JIMHKEPHOM IOCJIEIOBATEILHOCTH), C MUTOINCBA3BIBAIOIINM JOMEHOM. TaKas aHTHICHCBA3BIBAKOINAS KOH-
CTPYKLHMA MOJKET COJEPXKATh 2 JMUTOINCBA3BIBAIOLIMX JOMEHA, pa3AeeHHbIX obnacTeio Fe, unu ee yacteio. Ilog
pa3feneHHEM MOHUMAIOT, YTO JMHUTOINCBA3BIBAOINHE JOMEHBI HE SIBIIFOTCS HANPSIMYHO CBA3AHHBIMHU APYT C ApY-
TOM, H B OJTHOM aCHEKTC JJOKATH30BAHbI HA MPOTUBOMOJIOKHBIX KOHIAX (C- u N-xoHue) odnacru Fe, umu moboi
JpYyTroi KapKacHOH 001acTH.

B onHOM acmiekTe aHTHICHCBA3BIBAOIIAS KOHCTPYKIMSA COACPIKUT 2 KAPKACHBIX 00JIACTH, Iae KaKas CBS-
3aHA C 2 3MMTONCBA3BIBAIOIIMMHU JOMCHAMHM, HanpumMep, HA N- u C-kOHuE KaKIO0H KapKacHOH obnactu, JHO0
HANpsMY0, JTHOO ONMOCPEIOBAHO YEPE3 THHKED.

benkoBbie OCTOBBI IO HACTOSLIEMY H300PETEHUIO MOXKHO CBS3BIBATH C SIHTOICBI3BIBAIOIIMMHU JOMEHAMH
MOCPEICTBOM HCIIOJIb30BAHUS THHKEPOB. [IpUMepBI MPUTOIHBIX THHKEPOB BKIIOYAIOT AMHHOKHCIIOTHBIE MOCIIE-
JOBATEIBHOCTU, KOTOPBIE MOTYT UMETh AMUHY OT 1 10 150 amMuHOKMCIOT, umu OT 1 10 140 aMHHOKMCIIOT, Ha-
npumep oT 1 10 130 amuHOKMCHOT, M OT 1 g0 120 amMHHOKHUCIOT, Unu OT 1 10 80 aMHHOKHUCIOT, UM OT 1 10
50 aMHMHOKHMCIIOT, Wi OT 1 10 20 aMHHOKHCIOT, Hiid OT 1 10 10 aMHHOKHMCIIOT, MM OT 5 10 18 aMHHOKHCIIOT.
Takue nmociexoBaTeN-HOCTH MOTYT 00/1aJaTh CBOCH COOCTBEHHOH TPETHYHON CTPYKTYPOH, HANPHMED JTHHKEP
M0 HACTOSILEMY H300pPETEHHIO MOKET COACP)KAaTh OJXMHOYHBIH BapHaOeIbHbIH TOMEH. Pa3Mep mHHKEpa B OJHOM
BAPUAHTE OCYILECTBJCHUA SABIACTCS SKBUBAJICHTHbIM OJWHOYHOMY BapuHaOeIbHOMY AOMEHY. [IpHrogHsie MH-
KEpbI MOTYT MMETh pa3mep oT 1 1o 100 aHrcrpem, HampuUMep MOTYT UMETh pazmep oT 20 a0 80 aHrcTpem uiy,
HAMPHMEP, MOTYT UMETh pazmep oT 20 10 60 aHrcTpeM unu, HampuMep, MeHee 40 aHrcTpeM, umu MeHee 20 aHr-
CTpEM, MM MEHEE 5 QHTCTPEM B JTHHY.

B oaHOM BapuaHTE OCYILIECTBJICHHS HACTOSIIEE H300peTeHHE OTHOCUTCA K cBsa3piBaromuM [COS Genxam,
coaepkamumM oauH WM Heckoapko u3 CDRHI, kak ykazaHo B SEQ ID NO:1; CDRH2, kak yka3aHo B SEQ ID
NO:2; CDRH3, kak ykazano B SEQ ID NO:3; CDRLI, kak ykazaHo B SEQ ID NO:4; CDRL2, kak yka3aHo B
SEQ ID NO:5, w/unu CDRL3, kak yka3zaHo B SEQ ID NO:6 wiu npsmoro 3xkeuBaneHra kaxaoi CDR, roe mps-
MOH 3KBHBAJICHT UMECT HE 00Jiee ABYX 3aMEH AMHHOKHCIIOT B yKkazaHHO#H CDR.

B onHOM BapuaHTE OCYLICCTBICHHS HACTOSIIETO H300peTeHHs NpeAcTaBieHHbIC cBs3biBaromme [COS
Oenku, koTopbie crenupmyecku ca3piBatoTcsa ¢ ICOS uenoBeka, comepkamue J0MeH Vy, COAepIKaIiui aMHHO-
KHCJIOTHYIO TTOCIICJ0OBATEIbHOCTD, N0 MEHbIICH Mepe Ha 90% HMIACHTHUHYI0 AMHHOKHCIOTHOH IHOCIEI0BATENb-
HocTH, ykazanHo# B SEQ ID NO:7, w/umu nomeH Vi, coaepkalmi aMUHOKUCIOTHYEO MOCICA0BATCILHOCTB, 0
MeHbIIeH Mepe Ha 90% HOCHTHYHYK) AMHHOKHCIOTHOM MOCIEIOBATeIbHOCTH, Yka3aHHO# B SEQ ID NO:8. B
oxnoM acnekre cBasbiBaromue ICOS Oeaku mo HacTosAmeMy H300peTeHHE0, CBA3bIBAKOT Take [COS sBaHCKOTO
Makaka. B onHOM acniekte oHM He CBs3bIBArOT MbIHHBIH ICOS.

B omHoM BapuaHTe ocymecTBieHus CBA3bIBarOmUe ICOS Oenaku mo H300pETECHHIO ABIAIOTCS arOHHCTAMH
ICOS. B oanom acnekrte csspiBaromue ICOS Oenku ysenmumBaroT npoaykuwmo IFN-y B mpucytctBuu T-
kIeTok. B apyrom acnekre cBsaspiBaromue ICOS Oeiku mo HACTOAIIEMY H300PETCHHIO CTHMY IMPYIOT HMpotude-
pauuro T-KieTok.

B oxnoMm BapuanTte ocymectiaeHus caiassBaromuii ICOS 6enokx nmo uzobperenuro cpssbiBactea ¢ [COS
YeNIOBEKA C KOHCTAHTOH CKOPOCTH CBA3bIBaHMA (kon) mo MeHbIneit Mepe 1x10° M™'¢”' u koHCTaHTO# CKOpocTH
auccoumaruu (koff) menee 6x107° ¢ WM KOHCTAHTOM aUCCOLMALMH (Kd) menee 100 HM, rae BBICOKYIO ad-
(MHHOCTB H3MEpPSIOT ocpeacTBoM Biacore.

B omxHoMm BapuaHTte ocymectsieHus cea3bBarommi ICOS 6enok coaepxkur CDRH3 (SEQ ID NO:3) umn
BapuanT SEQ ID NO. 3. B apyrom Bapuante ocyuectsieHus caia3biBaromue ICOS Oenxu conepxar OIUH HITH
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Heckoabpko u3 CDRHI1 (SEQ ID NO:1); CDRH2 (SEQ ID NO:2); CDRH3 (SEQ ID NO:3); CDRL1 (SEQ ID
NO:4); CDRL2 (SEQ ID NO:5) w/unu CDRL3 (SEQ ID NO:6). B o1HOM BapuaHTe OCYIIECTBJIECHHS CBS3bI-
Batome [ICOS Genku conepkar CDR Tsbkenoit nenu, kak ykazaHo B SEQ ID NO:1; SEQ ID NO:2 u SEQ ID
NO:3, u CDR nerkoii neny, kak ykazano B SEQ ID NO:4; SEQ ID NO:5 u SEQ ID NO:6.

B onHoM Bapuante ocyiiecTBieHus cBasbiBatoiue ICOS OGenku coaepxar nomMeH Vy, odnanarouuii 90%
UACHTUYHOCTBIO MOCTEI0BATEIbHOCTH C AMUHOKHCIIOTHOH MOC/IeI0BATENbHOCTHIO, Yka3zaHHO# B SEQ ID NO:7;
U goMeH Vi, obnaaarouuii 90% MAEHTUYHOCTBIO MOCIEA0BATENBHOCTH ¢ aMMHOKUCIOTHOM MOCIe0BaTENbHO-
CThIO, MIOKA3aHHOW B aMUHOKUCJIOTHOM mocieaoBarebHOCTH, ykazaHHoi B SEQ ID NO:8. B ogHom acnekrte
ces3piBaroinue [COS Genku coaeprkar qoMeH Vi, o0nanarommii aMUHOKUCIIOTHOM TOCIEI0BATEIbHOCTRIO, YKa-
3aHHO#t B SEQ ID NO.7, u nomeH V|, comepauiuii aMHHOKHCIOTHYIO TOCIEI0BAaTEeIbHOCTh, KaK yYKa3aHO B
SEQ ID NO:8. B oxHom acnekre cBsizpiatoine ICOS Oenku conepaar BapuaOesbHbIil TOMEH TSHKENOH Lenu,
cocrosiimit 13 SEQ ID NO:7. B onHoM acnekrte cBszbiBatoluii [COS Genok coaep>xut BapualeNbHblid JOMEH
nerkoit uemnu, coctosauuii u3 SEQ ID NO:8.

B onHOoM BapuaHTe ocylIecTBIEHHS U300peTeHHe OTHOCUTCS K cBsi3biBaromeMy [COS Oenky uiM ero aH-
TUTEHCBA3BIBAIOLIEH YaCTH, COAEPIKAIMM JIOMEeH Vi, COAeprKaIiii aMUHOKHUCIOTHYIO TOCIEI0BATEIbHOCTb, 110
MeHblIeit mepe Ha 90% WISHTHUYHYI0 aMUHOKUCIIOTHOM MOCienoBaTeNIbHOCTH, YkazaHHoi B SEQ ID NO:7; u
JOMeH Vi, cojepKalluii aMHHOKMCIOTHYIO MOCJENOBATENbHOCTh, MO MeHbLIeH Mepe Ha 90% WACHTHUHYIO
AMMHOKHUCJIOTHOM mMocnenoBareabHOCTH, kak ykazaHo B SEQ ID NO:8, rae ykazanssiii cBszbiBatouiuii [COS
0eNoK MM ero aHTUIeHCBs3bIBaKOIas yacTh crnerpduuecku caspiBaetes ¢ [COS yenoseka. B onHoM BapuanTe
ocyulecTBieHus cBs3biBatoluii ICOS Oenok WM ero aHTUreHCBSI3bIBAIOLIAs YacTh, COJAEpXKAllMe NOMEH Vi,
coJiep Kalliiii aMMHOKHCIIOTHYIO MOCJIEeI0BATEIbHOCTD, M0 MeHblIelH Mepe Ha 90% HMIEHTHYHYI0 aMHOKHCIIOT-
HOM mocnenoBatenabHOCTH, ykazaHHoi B SEQ ID NO:7; u nomen Vi, coaepkalinii aMUHOKUCIIOTHYIO MOCEN0-
BaTENbHOCTH, 10 MeHbIeit Mepe Ha 90% WICHTUYHYH0 aMUHOKHCIOTHOM MOC/IEN0BATEIbHOCTH, KaK yKa3aHO B
SEQ ID NO:8, rae yka3zanHblit cBaspiBaroiuii [COS Geiok WiIu ero aHTHUreHCBS3bIBAIOLIAs YacTh, Crieluduye-
cku ces3biBatolecsa ¢ [COS yenopeka, pononHutensHo conep>kuT CDR Tspkenoit uenu, o6nanarolyue aMHHO-
KHUCJIOTHBIMM TMOCeI0BaTeNbHOCTAMH, YKkazaHHbIMU B SEQ ID NO:1; SEQ ID NO:2 u SEQ ID NO:3, u CDR
JIerkoi uemnu, odaataroMe aMMHOKUCIOTHBIMU TOCIEA0BAaTENbHOCTAMM, YkazaHHeIMU B SEQ ID NO:4; SEQ ID
NO:5 u SEQ ID NO:6. B onnom acniekre cBsizbiBatoiiuii [COS 6eok uiu ero aHTUreHeBA3bIBatoulas 4acThb Co-
JEPXKUT TOMeH Vi, Cofiepkalliuil aMUHOKHMCIOTHYIO MOCJIeI0BATEIbHOCTh, YkazaHHyto B SEQ ID NO:7; u nomeH
VL COAEpKUT aMHHOKHCIIOTHYO NOC/IEI0BaTeNbHOCTD, YkazaHHyto B SEQ ID NO:8. B ogHoM BapuaHTe ocyle-
cTieHus cBa3biBaroLuil [COS 6enok UM ero aHTUreHCBsI3bIBaroUIas yacTh sABnsercs aroHuctoM ICOS yenose-
ka. B oqHoMm BapuaHTe ocyuecTBieHus cBssbiBatouit I[COS 6enok WM ero aHTUreHCBA3bIBAIOIIAs YacTh J0-
MOJTHUTEJIBHO COJEPXKHUT OCTOB m3otumna [gG4 wim ero BapuaHt. B 0HOM BapuaHTE OCYIIECTBJICHUS CBS3bI-
Batoiuit [COS Oenok uiaM ero aHTUreHCBA3bIBAIOLIAs YacTh coiepKUT ocToB hIgG4PE.

B onHom BapuaHnTe ocyuiecTiaeHus csasbiBaroiuii [COS Oenok nmo HacTosieMy U300peTeHUI0 NMpeCcTaB-
JseT co00i I'YMaHW3UPOBAHHOE MOHOKJIOHAIBHOE aHTHUTENO, CojJepikallee aMMHOKUCIOTHYIO MOC/Iea0BaTelb-
HOCTh TsDKENOH 1enu, obnanaromyro no MeHpei mepe 90, 91, 92, 93, 94, 95, 96, 97, 98, 99 unu 100% unen-

TUYHOCTBIO MOCJIEIOBATELHOCTH C aMUHOKHUCIOTHOH MOCIie 10BaTebHOCTBIO, YKazaHHO!H B SEQ 1D NO:23.
QVQLVQSGAEVKKPGSSVKVSCKASGY TFTDYAMHWVRQAPGQGLEWMGLISIYSDHTN

YNOKFOGRVTITADKSTSTAYMELSSLRSEDTAVYYCGRNNYGNYGWYFDVWGQGTTVTVSSAS
TKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFEGGPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVESCSVMHEALHNHY TQKSLS

LSLGK (SEQ ID NO:23)
B onHom BapuaHTe ocyuiecTBiaeHus csasbiBaroiuii [COS 6enok mo HacToseMy U300peTeHUIO NpeCcTaB-
JsieT co00i r'yMaHW3UPOBAHHOE MOHOKJIOHAIBHOE aHTHTENO, COJepiKaliee aMMHOKUCIOTHYIO MOC/IEI0BaTE b~
HOCTb JIETKO# Lenu, oOnafarolnyto no Menblueit Mepe 90, 91, 92, 93, 94, 95, 96, 97, 98, 99 unu 100% uaeHTHy-
HOCTBIO MOCJIEI0BATEIbHOCTH ¢ aMMHOKHUCIOTHOM MOCIE0BaTeNbHOCTHIO, yKkazaHHOH B SEQ ID NO:24.
EIVLTQSPATLSLSPGERATLSCSASSSVSYMHWYQQKPGQAPRLLIYDTSKLASGIPA
RFSGSGSGTDYTLTISSLEPEDFAVYYCFQGSGYPYTFGOGTKLE IKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEK

HKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:24)

B onHom BapuaHTe ocyuiecTBiaeHus csasbiBarouii [COS 6enok mo HacTosieMy U300peTeHUIO NpeCcTaB-
aseT co00i ryMaHH3UPOBAaHHOE MOHOKIOHAIbHOE aHTHUTENO, CoJepkallee aMHHOKHMCIOTHYIO MOC/IeN0BaTeb-
HOCTb TSDKENOH 1enu, ykazanHyto B SEQ ID NO:23, u aMUHOKHCJIOTHYIO MOC/EI0BATENbHOCTD JIETKOM LenHy,
ykazaHHyto B SEQ ID NO:24. B ogHom BapuaHTe ocyuiecTBieHus cssbiBatomuii [COS Oenok no Hactosimemy
M300PETEHHIO TOTIOJIHUTENBHO coaepkuT ocToB hIgGPE.
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B oxHOM BapuaHTE OCYIICCTBICHHA, mMpeacTaBieH Ces3biBaroiuii ICOS OeI0K MM €ro aHTUICHCBA3HI-
BAIOWIASA YacTh, II€ YKa3aHHbIH ca3biBaronuii I[COS 6enok mpeacraBaseT co00if ryMaHU3UPOBAHHOE MOHOKJIO-
HaJbHOE aHTHTEN0. Hacrosiuee M300peTeHHE OTHOCHTCHA TAKKE K (hPAPMALECBTHYCCKMM KOMIO3HLHUAM, COAEp-
amuM cBsa3piBaronuii [COS OeI0k UM €ro AaHTUICHCBA3BIBAKOILYK) YaCTh B COOTBETCTBUHU C (POPMY IO U30-
OpereHus U (papMareBTHUECKH MPHUEMIIEMBIH HOCUTEIb.

Hacrosmiee n300peTeHHe OTHOCUTCS K CIIOCO0aM JieuyeHHs 3a00JIEBaHHS, BBIOPAHHOTO M3 3710KA4YECTBEHHOMH
OITyXOJM, HH(PEKUHOHHOTO 3a00JCBAHHS H/UJIM CETICUCA Y HY KIAFOIIETOCs B 3TOM YEJIOBEKA, IJIe COCO0 BKIIIO-
YaeT CTAAMIO BBCACHUA (PapMALICBTHUECKO KOMIOZHLIUH MO HACTOAIIEMY H300PETCHUIO YKA3aHHOMY YCTIOBCKY.
B oaHOM acmekTe, cnoco0 JOMOJHUTEIBHO BKIFOYACT BBEACHUE IO MEHBLICH MEpE OJHOTO AHTHHEOIIACTHYEC-
CKOTO CpPEICTBA, MO MEHBLICH MEpe OJHOr0 BTOPOr0 MMMYHOMOJYIHMPYIOLICTO CPEACTBA M/HJIM MO MEHBLICH
Mepe OJHOTO MMMYHOCTHMYJTHPYIOILETO AQBIOBAHTA YKA3aHHOMY YEJIOBEKY. B OJHOM acmekTe, BTOPOEe UMMY-
HOMO/YJIHPYIOIIEE CPEACTBO BHIOpPaHO U3: aHtutena mpotuB CTLA4 u anturena mpotus PD-1, aHTHTE1a MpO-
TtuB PDL1 u antutena mporus OX40. B ognom acnekre antureno mpotuB CTLA4 nmpeacraBiaseT coOOM HITHITU-
myMab. B onHOM acnekre, atuTeno npotus PD-1 BeIOpaHO U3 meMOpou3ymMada u/ Ui HUBOIyMada.

B oaHOM BapHaHTE OCYLICCTBICHUS HACTOALIEE H300PETEHUE OTHOCHTCA K COCOOAM JICUCHHS 3JI0KAYECT-
BCHHOH OmyX0JIM y YC€JIOBEKA, BKIIHOYAOIIUM BBCACHHUEC TCPANCBTHUICCKHU MPUEMIIEMOTO KOJTHYICCTBA CBA3BIBANO-
mero ICOS 6enka mim ero aHTHIeHCBS3BIBAIOILCH YACTH YEJIOBEKY. B HEKOTOPBIX acNEKTax 3JI0KAYCCTBEHHAS
OMyX0.1b BbIOpaHa U3 kojopekranbHoro paka (CRC), paka mumieBoaa, mMeHKH MaTKH, MOYEBOTO ITy3bIPS, MOJIOY-
HOM KEJIC3BI, TOJOBBI H LICH, THYHHKOB, MEJIAHOMBI, MOYeHHOKICTOUHOTO paka (RCC), mmockoknerounoit EC,
HEMEJTKOKICTOUHOH KAPLUHHOMBI JIETKHX, ME30TCIHOMBI ¥ PaKa MPEACTATEILHOM JKee3bl.

B 01HOM BapHAHTE OCYIUCCTBIICHUS HACTOAMICE H300PETCHHE OTHOCUTCS K CMOCOOAM JICUCHUS MH(EKUHU-
OHHOTO 3a00JICBAHUS Y YEIOBEKA, BKIFOYAIOIUUM BBCACHHE TCPANCBTUYECKU MPUEMIEMOTO KOJTHYECTBA CBA3BI-
Baromero ICOS Geka MM €ro aHTHTeHCBA3BIBAIOIICH YACTH YeIOBEKy. B 01HOM acnekre HHPEKUHOHHOE 3200~
JICBAHME MpeacTaBsieT codboi HIV.

B oxHOM BapHaHTE OCYLICCTBICHMS HACTOSLICE M300PETCHUE OTHOCUTCS K CMOCOOAM JICUCHHUS CENCHCA Y
YEJIOBEKA, BKIIOYAMOLIMM BBEICHHE TEPANEBTHYCCKH NMPHEMIIEMOro koimuectsa cpssbiBaromero ICOS Oenxa
WM €T0 AHTUTCHCBS3bIBAOILCH YACTH YETIOBEKY.

B oaHOM BapHaHTE OCYILECTBICHUS HACTOSILEE H300PETCHUE OTHOCUTCS K CIIOCOOAM CTHMYJIILMH MPOJIH-
(depauun T-kIE€TOK, BKIIOYAS AKTHBALUIO T-KJIETOK W/HIH HHIYKUHIO NPOAYKUHH LIMTOKHHOB y 4YEIOBEKA,
BIKJTIOYAFOLIUM BBEACHUE (PAPMALIEBTHUCCKOH KOMIOZHLIUH O H30OPETCHUIO YKA3AHHOMY YEJIOBEKY.

Hacrosmiee n3o0pereHne Takke OTHOCUTCA K MOJHHYKJICOTHAAM, KoaupyrowmuM ces3biBaronmid ICOS Oe-
JIOK WM €r0 AHTHICHCBA3BIBAFOLIYIO YaCTh MO HACTOSLIEMY M300pETCHUIO. B OJHOM BapHaHTE OCYILECTBICHUSA
HAcToOALICe H30OPETCHUE OTHOCUTCS K KJICTKAM-XO3S€BaM, COACPKALIUM MOJTUHYKJICOTUIBI, KOOJUPYHOILHE CBSA-
spiBaroIue [COS Oeku MM UX AHTUTCHCBASBIBAOINUE YACTH MO HACTOAIEMYy H300peTeHmto. HacTosmee u3o-
OpETCHHE TAKKE OTHOCHTCA K crmocobaMm moayueHus CBsasbiBaromero ICOS Oeaka MM €r0 aHTUTCHCBI3BIBAO-
H.lel\:[ YAaCTH, BKITHOYAKOIIHM CTAAHH a) KYJIbTHUBUPOBAHHUA KJICTKH-XO351HHA, conepmameﬁ MOJIUHYKJICOTHA, KOOU-
pytommuii cBsa3piBaromuii ICOS Geok WK €ro aHTHreHCBA3BIBAIOIIYIO YAaCTh 10 HACTOSAMIEMY H300pPETCHHIO, B
NOAXOJIIIMX YCIOBHAX A 3KCIPECCUHU YKa3aHHOTO CBsA3biBaromero ICOS Oenmka MM €ro aHTHICHCBS3BIBAIO-
nIeH yacTH; U b) BRIICICHUSA YKa3aHHOTO CBA3bIBaromero ICOS Oenmka M €ro aHTUICHCBA3BIBAKOIICH YACTH.

Hacrosiee u300peTeHHE OTHOCHTCA K BBIOCJICHHOMY I'YMAaHH3HPOBAHHOMY MOHOKJIOHAJIBHOMY AHTHTEIY,
COOCPKAIEMY AOMCH Vy, COACPKAIMUH aMUHOKHCIOTHYH) IMOCJIEA0BATCIBHOCTD, Yka3zaHHyo B SEQ ID NO:7,
JIOMCH V[, COACp AUl aMHHOKUCIOTHYH) MOCICIOBATEIHOCTD, YKasaHHY0 B SEQ ID NO:8; u octoB higG4
Wi ero BapuaHt. B oxHom acnexre ocroB higG4 npeacrasiser codoit higG4PE.

B oxHOM BapmaHTE OCYHIECTBICHHMA HACTOSIIEE H300peTeHHE OTHOCHTCA K cBsa3biBatromuM ICOS Genkam
HIIM UX QHTHTCHCBA3BIBAKOIIMM 4acTsaM, rae cesassiBaromuii [COS Oeok WM €ro aHTHICHCBS3BIBAKOIIAS YaCTh
HPOSBILIOT MEPEKPECTHY0 KOHKYPEHUHIO 3a CBsa3biBaHUE ¢ ICOS yenoBeka ¢ 3TAJOHHBIM AHTUTEIOM HJIM €T
AHTUTCHCBS3BIBAIOIICH YACThIO, COACPIKAIMMHU JOMEH Vy, COAep)KAlMii aMHHOKHCJIOTHYH) IOCICAOBATCIIb-
HOCTh, Yka3aHHy B SEQ ID NO:7; u nomeH Vi, coaepkamuii aMHHOKHCIOTHYIO MOCJICIOBATCIBHOCTD, YKa-
3arHy10 B SEQ ID NO:8.

B oxHoM BapmaHTe ocymiectiaeHus cBsaspiBatomue [ICOS Oenku Mo W300PETEHHIO CTHMY IMPYIOT MPOJIH-
(epauuto T-KIETOK MPU MPUBECACHUU B KOHTAKT C T-KiIeTkaMu. B 0THOM BAPHAHTE OCYIUCCTBICHUS CBA3BIBAO-
mme [ICOS Oenku mo H300PETCHUIO MHAYLUHPYHOT AKTUBALMIO T-KJIETOK MPH NPHUBEACHHH B KOHTAKT ¢ T-
KJICTKAMH. AKTUBAUMIO T-KJIETOK MOYKHO H3MEPATH IO YBEJIHMUCHHIO B MPOLCHTAX YPOBHEH 3KCIMPECCHH KOH-
KPETHBIX MAPKEPOB aKTHBALMH, TAKUX Kak, HO Oe3 orpanuucHus, CD69, CD25 w/um OX40. B ognoM Bapuanre
ocymectsieHus cBaspiBatomue ICOS Oenku no HacTosmeMy H300PETCHHIO CTHMY THPYIOT IMPOXYKIMIO IIHTOKHU-
HOB NPU NPUBEACHUU B KOHTAKT C T-KIeTKaMH.

Ceaspiatomue 1COS 6enxu cpsasbiBarorcs ¢ FcyRIIb yenoseka, HO He cesasbiBaroTcs ¢ FcyRII uenoseka
i ¢ FcyRIlIla yenoseka. Kpome Toro, ceassiBaromue ICOS Oenku noaxomimum 00pa3oM He HCTOLIAIOT JKC-
npeccupyromue [COS T-kneTku mpu NPUBEACHUU B KOHTAKT ¢ 3kcnpeccupyromumu [COS T-kaetkamu. B Heko-
TOPBIX acnekrax, cesasbiBaronme ICOS Oenku MepeKpecTHO CBA3BIBAIOT T-KJIETKY C BTOPOH KIETKOH IPU MpPHUBE-
JICHUH B KOHTAKT C YKa3aHHOH T-KJICTKOH B MPHCYTCTBHM BTOPOH KICTKU. DTO NMEPEKPECTHOE CBSA3BIBAHUE MO-

-20 -



036335

HKET NMPOMCXOAUTh MOCPEACTBOM HpHBieueHus cBsaspiatornero ICOS 6enka ¢ momompro FcyR Ha Bropoi kier-
ke. Dxcnpeccupyromue FCyR kieTku BKIFOUArOT, HO O0€3 OrpaHHYEHHUs, MOHOUUTHI, B-mimdouutsl, Gomuky mwip-
HbIC ACHIPUTHBIC KJICTKH, KJICTKH €CTECTBEHHBIC KUILICPBI, Makpodard, HeHTpouIbI, 303HHO(PUIBI, 0a30PUIIBI
H TYYHBIC KJICTKH.

Taxum 00pa3oM, B OTHOM BapHAHTE OCyIIEeCTBICHHS CBiA3bIBaromue [COS OeTKU MOXKHO BBOJUTH MIICKO-
nutaromemy, rae cesasbiBaromuit ICOS Oemok mMoxker neicTBoBaTh Kak aroHUCT ICOS Ha T-KIETKH M MOXET
TaKKe MpuBnekaTh FCyR Ha Bropoii KIeTke.

B oxHOM BapmaHnTe ocymecTBieHus cBa3biBatomue ICOS Oenku comepskat 0CTOB, BBIOPAHHBIN H3 H30THIIA
IgG1 uenoBeka wiau ero BapuaHta u u3otuna 1gG4 yenoseka unu ero Bapuanra. [loaxoasmum 00pa3oM, OCTOB
conep>xut uzotun 1gG4 yenoBeka wiy ero BapuaHt. B oqHOM acnekre ocToB coaepxkut octo hIgG4PE.

B oxHOM BapmaHTe ocymecTBieHus, cBa3biBaromuid ICOS Oenok mpeacTaBaseT cOO0H MOHOKJIOHATBHOE
anrureo. [Tpuroausrii caspiBaromuil [COS Oe0k mpeacTasieT co00if ryMaHH3HPOBAHHOE MOHOKJIOHATBHOC
aHTUTEN0. B 0JHOM acnekTe MOHOKJIOHAJBHBIC AHTHTEIA MO HACTOSIUEMY H300PETCHHIO MOTYT SBJIATHCS MOJ-
HOCTBEO 4€JIOBEYCCKHMH.

B apyrom acnekre ces3siBaroruii ICOS Oenok nmpencraBmiaer co0oif (hparMeHT, MPEACTABISMIOIUN CO00i
Fab, Fab', F(ab'),, Fv, auateno, TpuoTeno, TeTpaTeio, MUHHAHTHTEI0, MUHUTEIO, BRIACICHHBIA Vi WU BBIAC-
neHHbIH V1. B oqHOM BapuaHTte ocymecTBieHus cia3piBaromuii ICOS 6enok mpeacTaBisieT cO00H €ro aHTHICH-
CBSI3BIBAIOILY IO YACTb.

B Hekotopeix acmekrax cesasbBaromuii [COS Oenok cmsasbBactcs ¢ ICOS uyemoBeka ¢ a(pUHHOCTEHIO
cubHee yeM 0,6 HM. B ognom acnexre addunaHOCTh coctasmier 100 HM mmm cunbHee. B oaHOM Bapuante
ocymectsieHus csaspiBatornuii ICOS 6enok o6magaer KD 100 1M nisa ICOS. TMoaxoasumm obpasom, KD ces-
seiBarorero ICOS 6enka aig ICOS cocrasmaer 100, 50, 25, 10, 2 wym 1 HM UM MEHee.

B oaHOM BapHaHTE OCYILECTBJICHUS HACTOAILEE HU30OPETCHHE OTHOCUTCS K I'yMAHH3HPOBAHHBIM MOHOKJIO-
HAJTBHBIM aHTHTETIAM, sABsroIMMUCT aronuctamu 111 ICOS uenoBeka. B oaHOM BapuaHTE OCYIICCTBICHUS Ha-
CTOSAIICE H300PETCHHE OTHOCHTCA K T'YMAHH3HPOBAHHBIM MOHOKJIOHAJNBHBIM aHTHTEIaM, coxepkamuMm CDR
BapUa0eIbHOH 00J1aCTH TSHKEIOH ey, 001aJar0IHe AMUHOKHUCIOTHBIMHU TTOCIIEI0BATEIBHOCTIMH, Y KA3aHHBIMH
B SEQ ID NO:1; SEQ ID NO:2 u SEQ ID NO:3, u CDR Bapua0e1pHOI 00JaCTH JICTKOH LU, 00J1aJar0IIHe
AMHHOKHCJIOTHBIMH NOCICA0BaTeIbHOCTAMH, YkazaHHbiMH B SEQ ID NO:4; SEQ ID NO:5 u SEQ ID NO:6. B
OJHOM ACIEKTE Iy MAHU3HPOBAHHOE MOHOKJIOHAIBLHOEC AHTHUTENIO SABISACTCA CIIOCOOHBIM CTUMY IMPOBATH MPOIYK-
I[HI0 LIUTOKUHOB H/uiu npoaudepanuro T-KI€TOK NPU NPHBEJCHUH B KOHTAKT C T-KJIeTKaMH, B TO XKE BPEMs HE
uHaympy s koMmieMeHT, ADCC uma CDC. B 0qHOM BapHAHTE OCYIICCTBICHUSA I'YMAHU3UPOBAHHOC MOHOKJIO-
HAIIbHOE aHTHUTENO 00nanaer BapuaHToM obmactu Fc IgG1 yenoseka. B oqHoM BapHaHTe OCYLIECCTBICHHSA I'yMa-
HU3UPOBAHHOEC MOHOKJIOHATbHOC aHTUTEI0 00nagaeT oonactero Fc IgG4 yenoseka wiu e BapuaHToM. B otHOM
BAPUAHTE OCYILECTBICHHUA I'YMAHU3HPOBAHHOE MOHOKJIOHANBHOE aHTHTENO 001a1aeT obnactero Fc higG4PE Fc.
B oaHOM acnekTe ryMaHH3HPOBAHHOE MOHOKJIOHAJIBHOE AHTUTENIO COACPKHT AOMEH Vy, COAECP KALIUHA aMHHO-
KHCJIOTHYH HOCJICAOBATEILHOCTD, M0 MEHBIICH Mepe HA 90% HOCHTHYHYH) AMHHOKHCJIOTHOH MOCICIOBATEIb-
HocTH, kak ykazaHo B SEQ ID NO:7; u nomeH Vi, coaecp kanmidi aMHHOKHCIOTHYIO MOCICIOBATEIBHOCTD, MO
MeHbLIeH Mepe Ha 90% MICHTHYHYI0 aMHHOKHCJIOTHOH NMOCIIEA0BATEIbHOCTH, Kak ykazaHo B SEQ ID NO:8. B
OJHOM acINeKTe, [YMAHU3HPOBAHHOE MOHOKJIOHAIBHOE QHTHTEIO COACPIKHT JOMEH Vi, COACPIKALIMI AMHHOKHUC-
JIOTHYIO MOCICIOBATCIBHOCTD, YKazaHHOH B SEQ ID NO:7; u gomeH Vi, coaepkamuil aMHHOKUCJIOTHYH) TO-
CJIEA0BATEIbHOCTD, KaK ykazaHo B SEQ ID NO:8. B onHOM acnekre ryMaHU3HPOBAHHOE MOHOKJIOHATbHOE AHTH-
Tenno copepxut octo higG4PE. bonee Toro, nmokasaHo, YTo ryMaHU3HPOBAHHbIC MOHOKJIOHAIbHBIC AHTHTENA 10
HACTOSIIEMY HU300PETCHHIO CTHMYIHPYIOT Mpoiaudepaimto T-KICTOK Mpu MPUBSACHUH B KOHTAKT ¢ CD4+ umu
CD8+ T-knerkamu. [TokazaHo, 4TO I'YMAHH3UPOBAHHBIE MOHOKJIOHAIBHBIC AHTHTEIIA 0 HACTOSILEMY H300peTe-
HHIO MHAY LUPYIOT AKTUBALUIO T-KJIETOK M CTUMYJIUPYHOT MPOAYKLHUIO IUTOKHUHOB.

B oxHOM BapHaHTE OCYLICCTBICHHS I'YMAHH3HPOBAHHOE MOHOKJOHAIBHOE AHTUTENO COACP)KUT OCTOB
hIgG4PE u conepxxut Vi IOMEH, COAEPKAIIUH aMHHOKUCIOTHYH) MOCICI0BATEILHOCTD, YKa3aHHY0 B SEQ ID
NO:7 u noMeH V|, coaep kamuii AMHHOKHCIIOTHYO MOCICI0BATEIbHOCTD, YKa3aHHY B SEQ ID NO:8. Anrure-
J1a MO HACTOSALIEMY H300PETCHHIO MOTYT CTUMYJIHPOBATH IPOXYKLHIO IIUTOKHHOB ITPU MPHBEICHUH B KOHTAKT C
T-kneTkamu.

B oaHOM BapuaHTE OCYIICCTBICHHA MpeacTaBicH CBsas3biBaromuil ICOS Oenok, KOHKYPUPYHOIIUMH 3a CBS-
3piBanue ¢ ICOS ¢ mo6pm u3 ceaspiBaromux ICOS OenxoB no u3o0pereHuro. Kak NOHATHO B JaHHOM 00acTu
OMHCAHO B HACTOAIUEM OMHCAHWH, KOHKYPCHIMIO 33 CBA3BIBAHHE MOXKHO HM3MEPATh MOCPEACTBOM CPABHEHHUA
KOHKYPEHIMH cO CBs3bIBaHHEM muranaa ¢ ICOS B mpuCYTCTBHH OJHOTO MM HECKOJBKHX CBs3biBaromux [1COS
6enkoB. Kak Taroke uzBectHo B qanHoU obnactu, ICOS akcnpeccupyercs Ha CD4+ u CD8+ T-kieTkax Tak xe,
Kak Ha kjetkax Tper. CeassBaronmue [COS Oenku no HacTosIEMY H300PETEHHIO ACHCTBYIOT Kak aroHUCT [COS
Ha T-krerku. OHU JEHCTBYIOT Takke Q11 OnokupoBanus B3aumoneicTeus mexay ICOS-L u ICOS, akcnpeccu-
POBaHHBIX Kak Ha T-kJeTkaxX, Tak U HA kiaeTkax Tper. Takum 00pa3oM, B OTHOM BAPHAHTE OCYIUCCTBICHUS Ha-
cTosiIee W300pETEHHE OTHOCHTCS K crmocobam OmokupoBanus B3aumoaercTeus ICOS-L ¢ ICOS Ha wkreTtkax
Tper. Dxcnpeccupyromue ICOS wietku Tper MOXKHO OOHAPYKHUTh HA PA3IUYHBIX THIAX OMYXOJCH, BKITHOYAS
reMo01acTO3bl, Takue Kak muMm¢poma. Takum 00pa3oM, B OJHOM ACNIEKTE HACTOAIICE H300PETCHHE OTHOCUTCA K
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crmoco0aM JICUCHHS 3TOKAYCCTBEHHBIX OMYXO0JICH, BKITIOYAIOIINM BBeACHUE CBi3biBarowero ICOS Genmka mo uzo-
opereHuro, rae ceassiBarormii [COS 6emok Onokupyer B3aumoaeicTeue ICOS-L ¢ ICOS na knerkax Tper.

Kpome Toro, n3o0peTeHre OTHOCUTCA K (JapMaLCBTHUCCKHM KOMIIO3UIIMAM, COACPIKALIMM CBSI3bIBAFOLIHIT
ICOS 6en0ok I MOHOKJIOHAIBHOE AHTUTEJIO, ONIMCAHHBIC B HACTOAIIEM ONMHMCAaHWU. B ogHOM acmekre (apma-
HEBTUYCCKAS KOMIO3HUIMA MO HACTOSILIEMY H300pPETCHHIO JOMOJHUTEIBHO COACPXKMT IO MEHBIICH MEpe OJHO
AHTHHEOIIACTHYECKOE CPEACTBO. B oaHOM acmekre (papmaneBTHUYECKAs KOMIO3HIMSA MO HACTOSINEMY H300pe-
TEHHIO JOIOJIHHTEIBHO COACPIKUT IO MEHBILIECH MEPE OJHO BTOPOE HMMYHOMOIYJIUPYIOLIEE CPeACTBO. B oaHOM
acnekre (hapMaLEBTHYCCKAS KOMIIOZULMA MO HACTOSINEMY H300PETCHHIO JOMOTHHTEILHO COJACPXKUT IO MCHb-
Hie Mepe OJHH UMMYHOCTHMY TUPYIOLIHH a1bIOBAHT.

B oxHOM BapuaHTe OCYILICCTBJICHUS HACTOSINEE H300PETEHHE OTHOCHTCS K CHOCOOAM JICYCHHS 3JI0KAYeCT-
BCHHOW OIyXOJIM M/WIH HH(EKIMOHHOTO 3a00JICBAHHUSA Y YE/IOBEKA, II€ YKA3AHHBIH CMOCOO BKJIFOYACT CTAIHIO
BBEICHUA (D)apMALEBTHYCCKOH KOMITO3HLMH MO H300PETCHHIO YKA3aHHOMY 4eJIOBEKYy. B oaHOM BapuaHTe ocy-
IIECTBICHHUA YEJOBEK UMECT 3JI0KAYECTBEHHYIO OIMyXOJb. B OZHOM BapHaHTE OCYLICCTBJICHUS YETOBEK HMEET
uH(peKIMOHHOE 3a00/eBaHUe. B 0aHOM BapuaHTE OCYIIECTBICHUA YeaoBek umeer HIV. B ogHOM acmekre crmo-
CO0 JOMOHHTEIPHO BKJIFOUAECT BBEICHHE MO MCHBIIECH MEpPe OJHOTO AHTHHEOIIACTHYECKOTO CPEACTBA yKa3aH-
HOMY 4eJIOBeKy. B apyrom acmekre crnoco0 JOMOJTHUTEIBHO BKJIFOYACT BBEJCHHE IO MEHBIUEH MEpE OJHOTO
BTOPOTO HMMYHOMO,TY IHPYIOILETO CPEACTBA YKA3aHHOMY 4YeIOBEKy. B apyrom acmekre croco® JOMOTHUTEIBHO
BKJTFOYACT BBEJCHUE HMMYHOCTHUMYJIMPYIOLICTO aJbIOBAHTA YKA3aHHOMY YCJIOBEKY .

B oxHOM acniekTe YenoBeK HMEET COJHIHYIO OMyXO0Jb. B 0aHOM acmekre omyxoJib BRIOPAHA M3 paka roJio-
BBl U ILICH, PAKA XKEIyAKA, MEIAHOMBI, moyeyHokaeTouHoro paka (RCC), paka mumeBoaa, HEMEJIKOKJIETOUHOMH
KapLUUHOMBI JIETKUX, PAKa MPEACTATEIbHON HKEJIE3bl, KOJOPEKTANBHOIO Paka, paka SHYHUKA U Paka MOKEIy-
JIOYHOH >kene3pl. B 0HOM acmekTe 4enoBEK HMEET OJHO MM HECKOJIBKO U3 CJIEAYIOINETO: KOJIOPEKTAJIbHOTO
paka (CRC), paka nuIIEeBOAa, WCHKH MATKH, MOYCBOTO IMY3bIPS, MOJOYHOH JKEJIC3bI, TOJIOBBI H LICH, IHYHHKOB,
MEJIaHOMBI, oYeHHOKJICTOUHOrO paka (RCC), mmockoknerounoit EC, HEMENKOKICTOUYHOH KAPUUHOMBI JICTKHUX,
ME30TEMOMBI U PaKa MPEeACTATEIbHOH kene3pl. B Apyrom acmekre 4enoBEeK HMEET reMo0JIacTO3, TAaKOH Kak
nupdysHas kpynHokieTouHas B-kiaerounas mumdoma (DLBCL), MHOMKECTBEHHAss MMEIOMA, XPOHHUUYECKHH
mumpoonactaeii neiko3 (CLL), ¢pommuky napHas mum¢poma, OCTPBIA MHUCIOUTHBIH JICHKO3 U XPOHHUYCCKUI MHC-
JIOTEHHBIH JEHKO3.

Hacrosmiee onicanne OTHOCHTCS TAKXKE K CIOCOOY JICYECHHUS WM YMEHBIICHHS TSDKECTH 3JI0KAYECTBEHHOM
OITyXOJM, BHIOPAHHOH M3 3JI0KQUYECTBEHHBIX OITyXOJEH rOJOBHOTO MO3ra (IJIMOM), rIModiacToM, cHHApoMa ba-
HasHa-30HaHa, 007e3Hu KaynaeHa, Oonesnu Jlepmurra-/IfoKi10, paka MOJIOYHOH KENIC3bl, BOCIIATHTEIBHOTO paka
MOJIOYHOH Jkene3bl, omyxoau Bumbmca, capkoMel FOuHra, pabaoMHOCApKOMBI, 3MEHAHMOMBI, MEIy JL1001acTO-
MBI, 3TOKQYCCTBCHHBIX orryxonei[ TOJICTOM KHIIIKH, TOJIOBBI H IIICH, IMOYKH, JICTKOTO, NCUYCHH, MCIIAHOMBI, AHIHH-
Ka, MOKEIy JOYHOH KeJe3bl, MPEACTATEIbHON HKEIe3bl, CAPKOMBI, 0CTEOCAPKOMBI, THTAHTOKJICTOYHOH OITyXOJIH
KOCTH, paka IMMUTOBHIHOH >Kene3bl, TUM(POOIacTHOro T-KIETOUHOro JNEHKO3a, XPOHHUECKOTO MHEJIOTCHHOTO
JEeHKO03a, XPOHHUYECKOTO JTHM(POLUTAPHOTO JEHKO03a, BOJOCATOKIETOUHOIO JIeik03a, 0cTporo auM(o0IacTHOro
JICHKO3a, OCTPOr0 MHEIOTCHHOTO JICHK03a, XPOHHYECKOTO HEUTPO(PHIBHOTO JICHKO03a, OCTPOro mM(poOIacTHOro
T-KJIETOYHOro JeHKO03a, MIa3MAlMTOMbI, HMMYHOOJACTHOTO KPYIHOKIETOYHOIO JEHKO03a, JEHK03a U3 KJIETOK
MAHTUHHOU 30HBI, MHO>KCCTBCHHOH MHEJIOMBI, METaKapHOOIACTHOTO JICHKO3a, MHOYKCCTBCHHONH MHEJIOMBI, OCT-
pPOro MerakapuoOJaCTHOTO JICHKO3a, MPOMHEIOLUTAPHOTO JICHKO3a, 3PUTPOJICHKO3a, 3I0KAYECTBCHHOM M (O-
MBI, TM(POMBI XOKKHHA, HEXOUKKHHCKOH TuM(poMsI, muMdpodmacTHO#i T-kireToyHoi ymM@omMsl, JrMQOMBI
Bepkurra, (oUTHKY IApHON TUME(OMBI, HEHPOOIACTOMBI, paka MOUYEBOTO My3BIPS, YPOTCIHAIBHOTO pakKa, paka
JIETKOTO, PaKa JKEHCKUX HAPY>KHBIX MOJIOBBIX OPTAHOB, PAKa MICHKHM MATKH, PAKa S9HIOMETPHsA, PaKa MOYKHU, Me-
30TEIHOMBI, PAKa MHINECBOJA, 3TOKAYECTBCHHON OITyXOJIM CIFOHHBIX JKEJIE3, IIEYCHOYHOKJIETOUYHOTO paka, paka
KEIyAKa, HA30()apUHIeaTbHOTO PakKa, 3TOKAYECTBEHHON OITYyXOJHM ILICKH, 3J0KAUYECTBEHHOH OIyXOJH POTOBOH
nosoctd, GIST (CTpoManbHOM OIYXO0JIH JKEJIyAOYHO-KHIIEYHOTO TPAKTA) H PAaKa SHUKA.

[Tox repMuHOM "7neueHue" U €ro rpaMMAaTHUECKHMMHU BADHAHTAMH B PAMKaX H300pETCHUS MOHHMAIOT TEpa-
HEBTHYECKOE JeueHHe. [10 OTHONICHHIO K KOHKPETHOMY COCTOSHMIO JieueHHE O3Hadaer: (1) obneryeHue uimm
MPEIOTBPALICHHE COCTOSTHHUS HIIH OJHOTO HJIM HECKOJIKUX OHOJIOTHUECKHX MPOSBJICHHHA COCTOSHUA, (2) co3aa-
HHE MMOMECX 1A (a) OHHOI\:[ MM HECKOJIBKHX TOUYCK B OHOJIOTHUYCCKOM KaCkaac, MpuBOIAIIEM K COCTOSHHK) HIIH
OTBETCTBCHHOM 3a COCTOSIHHE, WM (b) OJHOTO MM HECKOJBKHX OHOJOTHYCCKUX MPOSBICHHUH COCTOSAHHA, (3)
00JIErYeHHE OTHOTO HITH HECKOJIBKUX U3 CHMITOMOB, 3(h()eKTOB HTH MOOOUHBIX 3()(PEKTOB, ACCOLMUPOBAHHBIX C
COCTOSTHHEM HJIH €ro JIeueHHeM, (4) 3aMeUIeHHE MPOTPECCHPOBAHHUS COCTOSTHHS MJIM OJHOTO MIIM HECKOJBKHX
OHOJIOTMYCCKUX MPOSBICHHIA COCTOSHHA, W/HWIH (5) M3ICUCHHE YKA3aHHOTO COCTOSHUS WJIM OJHOTO WM He-
CKOJIbKUX OHOJIOTHYECCKHX npo;mneﬂui[ COCTOAHHA MOCPEACTBOM NPECKPAIICHUA HJIH YMCHBLIICHHA A0 HEC MOAO-
JAIHAXCA ACTCKIHH ypOBHeI\:[ OJHOTO HJIH HCCKOJBKHX OMOJIOTHYECCKHX npo;mneﬂui[ COCTOAHHA HA NEPHOO
BPEMEHH, PACCMATPHBAEMbIHA KAK COCTOSTHHE PEMUCCHH IS 3TOTO NMPOSBICHUSA O€3 TONOJIHUTEIBLHOTO JICUCHHUS B
Te4eHHE neproaa pemuccuu. CrieuaaucTy B JAHHOH 00JIACTH MOHATHA MPOJOJDKUTENBHOCTh BPEMEHH, KOTOPOE
MOYKHO PacCMaTPHBATh KAK PEMHCCHIO I KOHKPETHOTO 3a00JIeBaHUS MM COCTOsHMA. [Ipodunakriuueckoe je-
YEHHE TAKOKE NMPEIyCMATPUBAIOT TakuM 00pa3oM. CHenuamucTy B JAHHOH OOJACTH MOHATHO, YTO "MpenoTBpa-
HICHUC" HE ABIACTCA a0COTFOTHBIM TEPMHHOM. B Menuiue "mpenoTBparueHUe" MOHUMAKOT KaK OTHOCSINEECS K
MpO(PUIAKTHYECKOMY BBEICHHIO JIEKAPCTBEHHOTO CPEACTBA AJIS 3HAUHTEIBHOTO YMEHBIICHHS BEPOSATHOCTH HIIH
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TSKECTH COCTOSIHUS HIIH €r0 OMOJOTMYECKOTO NMPOSBICHHA, MM U 33ACP’KKH HAYala TaKOTO COCTOSIHUS WM
ero Ouoaoruueckoro npossiacHUs. [IpoduIakTuyeckoe JIeUeHHE SBIETCS NPUTOJHBIM, HANPUMEDP, KOTAA CyOb-
€KTa CUHTAIOT MOJBEPKCHHBIM BBICOKOMY PUCKY Pa3BHTHUS 3TOKAYECTBEHHOH OIyXOJH, HAPUMED, KOraa Cyob-
€KT MMEET OTATOIUCHHBIH CEMCHHBIA AHAMHE3 3JI0KAYCCTBEHHBIX OMyXOJEH MM KOrJa CyOBCKT MOABEPracTcs
BO3JACHCTBHIO KAHLEPOTEHA.

B pamxax u300peTeHUs TEPMHUHBI "3IOKAYECTBCHHAS OMyXOJb", "HEomnaszus" M "OMmyxoJb" HCHOJNB3YIOT
B3aUMO3aMEHIEMO H, B (popMe JTHOO €JMHCTBEHHOTO, THOO MHOXXECTBEHHOTO YHCIIA, OHU OTHOCSTCS K KJIETKAaM,
MOJBEPTHYTHIM 3JI0KAYECTBEHHON TPAHC(HOPMALMH, YTO AEIACT UX MATOJOTHUECKHMHU JJI1 OPraHH3Ma-XO3SHHA.
[lepBHUHbIC KJIETKH 3JIOKAYECTBEHHBIX OIYyXOJCH MOXKHO JIETKO OTJIMYATh OT HE3TOKAYECTBEHHBIX KJIETOK IO-
CPEACTBOM XOPOILIO Pa3pabOTAHHBIX CIOCOOOB, B YACTHOCTH THCTOJIOTHUECKOTO HCCIIEIOBAHHS.

OnpeneneHue KJIETKH 37J0KAYECTBEHHOH OIMYXOIH B PAMKaX M300PETEHMSA BKIIFOYACT HE TOJBKO KIETKY
37I0KQYECTBEHHOW OITyXOJIH, HO U JEOOYIO KJIETKY, MPOUCXOMAIIYIO U3 MPEAIICCTBEHHUKA KJIECTOK 3/I0KA4YCCTBCH-
HbIX OmyxoJaei. OHH BKIIOYAIOT METACTA3HPYIOIMUE KICTKH 3JI0KAUYECTBEHHBIX OIyXOJEH M KYJIbTYPHI M THHHH
KJICTOK N Vitro, MPOMCXOJAINHUE U3 KJIETOK 3JI0KAYECTBEHHBIX OIMyX0JeH. [T0 OTHOIIEHHUIO K THITY 3JI0Ka4YECTBCH-
HBIX OITyXOJICH, KOTOPbIC OOBMMHO NMPOSBILIFOTCS KAK COJHMIHbIC OIYXOJH, "MOJNA0INAsAC KIMHHYECKOH AeTeK-
IMU" OMyXOJIb MPEACTABIICT COOOH OIMyXO0Jb, KOTOPYIO MOYKHO JACTEKTHPOBATH HA OCHOBAHHU MACChI OITYXOJIH;
HAMMPHMEP, TAKUMH CIOCO0AMH, KAK CKAHUPOBAHHUE KOMMBIOTEpHOU ToMorpaduu (CT), MATHUTHO-PE30OHAHCHAS
tomorpagus (MPT), peHTTCHOBCKUH aHANU3, YIBTPA3BYKOBOC MCCACIOBAHUC MM MAJbNALUA MPH (PUIUUCCKOM
00CIIeTOBAHHH, W/HIH KOTOPYIO MOYKHO JAETCKTHPOBATh 0Jaroaapst KCIMPECCHH OJHOTO HJIM HECKOJIbKHUX CIICIIH-
(ryecKkux U1 37I0KAUYECTBEHHOH OIyXOJH AHTHICHOB B 00pa3ue, KOTOPHIH MOJYKHO IOJY4aTh OT HMALUCHTA.
OmyXoau MOTYT NMPEACTABIATH COOOH reMaTONO3THYECKHE (MJIM T€MATOJIOTHYECKUE, HITH CBA3AaHHBIC C KPOBBIO)
37I0KAQYECTBEHHBIC OIMYXOJIM, HAPHMEP 3I0KAYECTBEHHBIC OIyXOJH, MPOUCXOIINUE U3 KICTOK KPOBH HIIH HM-
MYHOLIUTOB, KOTOPbIC MOYXKHO 0003HAYaTh Kak "reM007acTo3bl". KOHKPETHBIC MPUMEPHI KIMHHYCCKHUX COCTOS-
HUH, OCHOBAHHBIX HA I€MATOJOTHUYECKHX OIMYXOJIIX, BKIFOUAKOT JICHKO3BI, TAKHE KAK XPOHWYCCKUH MHEIOLHU-
TapHBIH JIEHKO3, OCTPBIH MUETOLUTAPHBINA JEHKO3, XPOHHUECKUHA TUM(POILMTAPHBIH JICHKO3 U OCTPBIN TuMpOLH-
TapHBIN JEHKO3; 370KAYECTBECHHBIE HOBOOOPA30BAHMS MIA3MATHUECKUX KICTOK, TAKHE KAK MHOXXECTBEHHASI MH-
earoma, MGUS u makpornoOynuHemus BampaeHcTpema;, auM(OMBI, TAKHEC KaK HEXOHKCKHHCKas TuMdoma,
muM¢pomMa XOHKKUHA; U T.IL.

310Ka4YECTBEHHASA OITyXOJdb MOXKET NMPEIACTABIATh COOOH HOOYIO 3I0KAYECTBEHHYIO OITyXOJb, B KOTOPOH
HNPUCYTCTBYET AHOMAThbHOE KOJIHUYECTBO OJIACTHBIX KICTOK WJIM HEXKENATelIbHAas NMpoaudepaiys KIETOK, HIIH
KOTOpas TMAarHOCTHPOBAHA KAK reMaTOJOTHYECKAs 3TOKAYECTBECHHAS OIyX0JIb, BKIFOUYAs KaK JTHM(OUIHBIC, TAK
U MHCJIOMJHbIC 3JI0KAYECTBEHHBIE HOBOOOPA30BAHUA. MHEIOHIHbIC 3I0KAYCCTBEHHBIE HOBOOOPA30BAHHUS BKIIIO-
YAKOT, HO 0€3 OTrpAHHYCHUS, OCTPbIH MHCIOUAHBIN (MITH MUCIOLMTAPHBIA HWIIH MUCTIOTCHHBIH HIH MHEI001aCT-
HbIH) neiiko3 (HeauddepeHunpoBaHHbIi HiM AU GEePSHIUPOBAHHBIN), OCTPbIH MPOMHEIOHIHBIH (HIH MPOMHE-
JIOUUTAPHBIN UITH MPOMHCIOTCHHBIA HIIH MPOMHUETOOIACTHBIN) JCHKO3, OCTPbIif MHEJIOMOHOLMTAPHBIHA (MM MU-
€JIOMOHOOJIACTHBIN) JCHKO3, OCTPBIH MOHOUMTAPHBIH (MJIM MOHOOJIACTHBINA) JCHKO3, 3PUTPOICHKO3 M MEraka-
PHOLIMTAPHBIA (MM MEraKapHOONACTHBIN) JIEHKO3. OTH JICHKO3bI BMECTE MOXKHO 0003HAYaTh KaK OCTPHIH MHE-
JIOUAHBIA (MM MHCIIOLUMTAPHBIN, UIIH MUCIOTCHHBIN) eiko3 (AML). MueIouaHbIC 3T0Ka4eCTBEHHBIC HOBOOO-
Pa30BAHUSA BKIIIOYAKOT Takke Muenonpoaudeparupnsie HapyeHus (MPD), Bkmouatomue B ce0s1, HO 0e3 orpa-
HUYCHHS, XPOHHYCCKHIA MUEIOTCHHBIN (MM MUCTIOUIHBIH) 1eiko3 (CML), XpOHHYECKHIT MHEIOMOHOLIUTAPHBIN
neiiko3 (CMML), 3CCCHUMANBHYH) TPOMOOLMTEMHIO (MJIM TPOMOOIMTO3) U UCTHHHYH nojuuuremuro (PCV).
MHuenouIHbIE 3I0KAYECTBEHHBIE HOBOOOPA30BAHUA BKJIFOYAIOT TAKXKE MHEJNOAHMCIUIAZUIO (MJIM MHEJIOAMCILIA-
CTHUYECKHH cHHApOM, Hian MDS), KOTOpyI0 MOKHO 0003HAYaTh KaK HEBOCNPUHM4YHBYIO aHeMuro (RA), HeBoc-
HNPUUMYHBYI0 aHEMHIO C M30bITKOM OnactoB (RAEB) u HEBOCHPHHMYHBYIO QHEMHIO C M30BITKOM OIAaCTOB Ha
craguu Tpanchopmanuu (RAEBT); Tak ke kak muenopuopo3 (MFS) B MpUCYTCTBHHM WJIM B OTCYTCTBHE arHo-
TeHHOHM MHEIOMIHOHN METAIUIa3Uu.

['eMaTomo3THYECKHE 3T0KAYECTBECHHBIC OITYXOJIH BKIFOYAKOT TAKKE TUM(OHIHBIE 3I0KAYECTBEHHBIE HOBO-
00pa30BaHUA, KOTOPBIC MOTYT NMOPAXKATh TUM(PATHUECKHE Y3IIbI, CEJIC3EHKY, KOCTHBIH MO3T, NepU(EepHUECKYIO
KPOBb W/MIIH 3KCTPAHOJAJBHBIC yYacTKU. JIMM(OHIHBIC 30KAYECTBEHHBIC OIYXOJHM BKIIHOYAKOT B-KieTouHbIC
3JI0KQYECTBEHHbIC HOBOOOPA30BAHMA, BKIFOUAKOINHME B CeOs, HO O6€3 OrpaHHUYCHUS, B-KIETOUHBIC HEXOMKCKHH-
ckue mumpomsr (B-NHL). B-NHL MOryT SBISTBCS HHOOJCHTHBIMHU (MM 00JIAIaTh HU3KOH CTCIICHBIO 3JI0KAYE-
CTBEHHOCTH), 00J1aJaTh MPOMEKYTOUHOH CTENEHBIO 3J0KAYCCTBEHHOCTH (MM SIBIITHCA arpeCCHBHBIMH) HIIH
001a1aTh BBICOKOHW CTCHEHBIO 3J0KAYECTBECHHOCTH (SBJIITHCA OYECHb AarpeccuBHbIMH). HMHmoneHtHble B-
KJICTOYHbIC JTHM(OMBI BKIIHOYAOT (GomukysipHyo muMpomy (FL); menxomumdouurapuyro mumpomy (SLL);
muM(poMy MapruHambHOM 30HBI (MZL) BKmOUYas HozanbHyo MZL, sxkcTpaHogansHyo MZL, MZL cene3eHk: U
MZL cene3eHKH C BOPCHHYATBIMH TuMbonuTamu; tumpomnnazmarmyeckyro auMpomy (LPL) u mumdomy mum-
()OMIHOH TKAHH, ACCOUMMPOBAHHOU CO CIM3UCTOH 00010ukoi (MALT mm 3kCTpaHOJATBbHYH TMM(pOMY Map-
T'MHAIBHOM 30HBI). B-NHL mpomekyTo4HOMH CTENneHH 30KaYEeCTBEHHOCTH BKIIFOYAKOT TUM(OMY M3 KJIETOK MaH-
TuitHOU 30HBI (MCL) ¢ BOBNCUCHHEM MM O3 BOBICUCHHSA JICHKO03a, TH(P(PY3HYIO KPYTHOKICTOUHYH THM(OMY
(DLBCL), ponmukyIapHy 0 KpyTHOKJICTOYHYIO nuMdomy (unu mumdpomy creneHu 3 unu crenehu 3B) u nep-
BUYHYIO MEAHACTHHANBbHYIO quMdomy (PML). B-NHL BbICOKO# CTENEHH 3/I0KaYECTBEHHOCTH BKJIFOYAKOT JTHM-
¢omy Bepxurra (BL), mumpomy, nogobHyro mumdpome Bepkurra, METKOKICTOUHYH TMM(POMY C HEPACCECUCH-
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HeiMu siapaMu (SNCCL) u mum¢obnactayro mumpomy. Jpyrue B-NHL Brmouaror HMMyHOOMACTHYIO UM (oO-
My (MIM HMMYHOLIUTOMY), TNEPBHYHYIO BBINOTHYIO JuUM(oMmy, accoumuposaHubie ¢ HIV (umm cBsi3aHHBIE CO
CITN ) mum(poMBbl, ¥ HOCTTPAHCILIAHTAIMOHHOE TuMPonponudeparuBHoe HapymeHue (PTLD) unu mumpomy.
B-Kkj1eTOUYHBIC 3710KAUYECTBEHHBIE HOBOOOPA30BAHHS BKJIFOUAKOT TAKXKE, HO 0€3 OrpaHUUCHHUS, XPOHUUCCKUH JTUM-
(¢ormrapHsii neiko3 (CLL), mpomum@oumrapHsrii aeikos (PLL), makpornoOymuHemuto BamsaeHcTpema (WM),
BoJIocarokyeTouHbli neiiko3 (HCL), nefiko3 60apmmx rpaHy pHbIX deikouutoB (LGL), octpbiii mumpouHbIi
(vmu nmumdormTapHeii Wy muM@oONacTHeIHN) neiiko3 u 6one3Hp Kactimana. NHL moryTr BkmouaTts B ceds
Tarke T-KIETOUHbIC HEXOHKCKUHCKUE TUuM(poMBI (T-NHL), KOTOpBIC BKIFOUAOT, HO 03 OrpaHHUCHUS, HEYTOY-
HEHHYIO T-KJIeTOYHYI0 HEXOMKCKUHCKY 0 uMpomy (NOS), nepudepuueckyro T-krerounyro mumbpomy (PTCL),
AHANJIACTHYECKYI0 KpymHOKneTouHyro auMpomy (ALCL), anrmomMmyHoOnactHoe muM(OHIHOE HApyIUCHHE
(AILD), mumpomy kieTok ecteCTBeHHbIX KuuiepoB (NK)/T-xi1eTok HOCOBOH MHOJOCTH, JUM(POMY TraM-
Ma/nempra-T-kaeTok, T-kneTouHyro mM@oMy Koxu, (yHroHIHbIH MHKO3 H CHHApoM Ce3apu.

['eMaTomo3THYECKHE 3T0KAYECTBEHHBIC OMYXOJH BKIIOYAKOT Takke TUMQpoMy (o 001e3Hb) XOMKKUHA,
BKJIIOYAs KJIACCHUYECKYI0 THM(pOMY XOKKHHA, HOAYHIPHYIO CKICPO3HpYHOUIyH0 JuM(omy XOMKKHHA, CMe-
MIAHHO-KJIETOUHYI0 mM(poMy XomkkHHA, TuMboMy XOKKHHA C mpeoOnaaanueM muMdouutoB (LP), Hoay-
mapHyro LP mumdomy Xomkkuaa u muMpomy XomKkkuHA ¢ TMMQPOUIHBIM HCTOIIECHHEM. | eMaTono3aTuueckue
3JI0KQYECTBEHHbIC OIMyXOJH BKIIOYANOT TAKOKE 3a00J1EBAHMA WM 3J0KAYECTBCHHBIE OIMYXOJH IIA3MATHUECKHX
KJIETOK, TAKHE KaK MHOXKECTBEHHAs1 Muenoma (MM), BKIrOYas BAJIOTEKYINy0 MM, MOHOKJIOHATbHAS raMMOTIa-
TUSA HCOMPEACICHHOTO (MJIM HCH3BECTHOTO, MM HEACHOTO) renesza (MGUS), mnasmManuroma (KOCTH, 3KCTpaMe-
Iy UBIpHY!0), mumdonnazmaruyueckas mumdpoma (LPL), makpornoOynunemus BamsneHcTpema, neiiko3 riazma-
THYECKUX KJICTOK M TNEPBHYHBIH amunouao3 (AL). I'emaTonosTuueckue 37I0KAYECTBEHHBIC ONMYXOTMH MOTYT
BKJIIOYaTh B CeOS TAKOKe APYTHE 3JIO0KAYECTBEHHBIC OIMYXOJHM JOMOJHHTEIBHBIX I€MATONMO3THUECKHUX KIETOK,
BKJIFOYAs MOJTHMOPQHOSAEPHBIE TEHKOLMTHI (MM HEUTPO(HIIBI), 6a30()HIBI, 303HHO(UIIBI, IEHIPUTHBIEC KICTKH,
TPOMOOLIUTHI, 3PUTPOLUTHI U KJICTKH €CTECTBCHHBIC KHIUIEPBl. TKAaHH, BKIFOYAIOINHE TEMATOMOITHYECKUE KIIET-
KH, 0O03HAYCHHBIC B HACTOALICM ONMUCAHMU KAK "TKAHU TEMATONMOITHUCCKUX KJICTOK", BKJIOYAFOT KOCTHBIH
MO3T; nepu()epHUECKYI0 KpPOBb, THMYC; U nepudepuueckue JTUM(POHIHbIE TKAHH, TAKHE KAK TKAHU CEIIC3CHKH,
muM(paTHYeCKUE y3ibl, THM(OUIHBIC TKAHH, ACCOLUMHPOBAHHBIC CO CIM3HCTHIMH 000JOYKAMHU (TAKHE KAK JIUM-
(OUIHBIC TKAHH, ACCOLMHPOBAHHBIC C KUIUICYHHKOM), TKAHM MUHIATIMH, NEHECPOBBIX OMAIICK U aNNCHIUKCA, U
TUM(OHIHBIC TKAHH, ACCOLMUPOBAHHBIC C APYTUMHU CAM3UCTHIMU 000JOUKAMH, HAMPHUMED BBICTHJIKOH OPOHXOB.

CespiBaromue [COS Oenmku, aHTHTENNA U AHTHICHCBS3BIBAIOLIME (PPArMEHTHI MO H300PETCHUIO MOXKHO
TAKKE HCIOJB30BATh JJI1 W3JICUYCHHA, MPEIOTBPALICHUS MM JICYCHUI MHPEKUUH U HHPEKUHOHHBIX 3a00JIeBa-
Huit. CesaspiBaromue ICOS Oenku MOXKHO HMCIOJIb30BATh OTJACABHO MJIM B KOMOMHAIMH C BAKI[HHAMH, JJII CTH-
MY JSILMH HMMYHHOTO OTBETA HA NMATOTEHBI, TOKCHHBI M cOOCTBEHHBIE aHTHIeHBL. CBs3piBaromue ICOS 6enku mo
HACTOSLIEMY H300pPETCHHIO MOXKHO HCIIOJIb30BATh I CTUMYJUILHM HMMYHHOTO OTBETA HA BHPYCHI, HH(EKUHU-
OHHBIE 11 YEIIOBEKA, TAKUE KAK, HO O€3 OrpaHHUCHUS, BUPYChl HMMYHOAC(HUIMTA YeT0BEKA, BUPYChI TENATHTA
knacca A, B u C, Bupyc DmniureitHa-bapp, HuTOMeraJoBHpycC 4eI0BeKa, BUPYCHI MATH/UIOMBI YEJIOBEKA, BUPYChI
repreca. CeaseiBaromue [COS Genku mo HacToAmEMY H300PETCHHIO MOKHO HCIOJIB30BATH A CTHMY JISLIUU
UMMYHHOTO OTBCTA HA UH(EKUMH OAKTCPHATBHBIMH MM IPHOKOBBIMM NMAPA3HTAMU U JPYTMMH NATOTCHAMHM.
[Moxxoasmum 00pa3oM, HACTOALICE H30OPETCHUE OTHOCHTCSA K CIOCO0AM JICUCHUS JIFOACH, MOABECPTIIMXCS BO3-
JICHCTBUIO KOHKPETHBIX TOKCHHOB MM MAaTor¢HOB. COOTBETCTBEHHO APYTOH acmeKT H300pPETEHHS OTHOCHTCA K
cnocoly Ne4YCHUs HHPECKIMOHHOTO 3200JICBAHHA y CYOBEKTA, BKIIOYAKOIIEMY B CCOSl BBCICHUE CYOBCKTY CBA3HI-
Baromero ICOS 6enka Wi ero aHTUICHCBA3BIBAIOIICH YaCTH.

[Tpumeps! HHYEKIHOHHOTO 32001EBAHMSA, PH KOTOPOM MOJKHO HCIOJIB30BaTh CBs3biBaroume ICOS 6enku
MO HACTOSIIEMY H300PETCHHIO, BKIIFOYAKOT, HO 0¢3 orpanuycHust, HIV, remarur (A, B, u C), rpunm, reprec, uH-
(exuuro xuapausa, Mmapipuro, uHpekuuro Leishmania, Staphylococcus aureus, Pseudomonas Aeruginosa. Heko-
TOPbIC MPUMEPBI MATOTCHHBIX BUPYCOB, BBI3BIBAIOIIUX UH(EKIUMH, KOTOPbIE MOKHO JICUHTh CIIOCOOAMH MO H30-
opereHuro, BraoyaroT HIV, remarur (A, B umu C), Bupyc repneca (Hanpumep, VZV, HSV-1, HAV-6, HSV-II,
u CMV, Bupyc OmureitHa-bapp), aneHOBUpPYC, BUPYC rpummna, (pIaBHBHPYCHI, 3XOBHPYC, PUHOBUPYC, BHPYC
Kokcaku, KOpOHABHPYC, PECIUPATOPHO-CHHUMTHAIBHBIN BUPYC, BUPYC CBHHKH, POTABHPYC, BUPYC KOPH, BUPYC
KpPaCcHy XM, IAapBOBUPYC, BUPYC OCnoBakuuHbI, BUpyCc HTLV, Bupyc JIeHre, nanunioMaBupycC, BUPYC MOJUTIOCKA,
BUPYC MOJTMOMHUETIUTA, BUPYC OcrueHCTBA, BUPYC JC U BUpYC apOOBHPYCHOTO dHUEC(ATHTA.

HekoTopsle mpuMephl MATOTCHHBIX OAKTCPHH, BBI3BIBAKOIIMX HH(CKLMH, KOTOPBIC MOXHO JICUHTh CHOCO-
06aMu 1O HM300PETEHMIO, BKIIOYAIOT XJIAMHUIUH, PHKKETCHO3HbIC OAKTEPHH, MHUKOOAKTEPHH, CTA(PUIOKOKKH,
CTPENTOKOKKH, ITHEBMOKOKKH, MCHUHTOKOKKH H TOHOKOKKH, KJIEOCHE/Ty, MPOTEH, CEppaTHIO, NMCEBIOMOHAIBI,
JICTHOHECILIBI, OAKTCPHH, BBI3BIBAKOINUC TU(TCPUIO, CATBbMOHCIUTBI, OAIMIUTbI, OAKTCPHH, BBHI3BIBAIOLIHE XOJCPY,
CTOJIOHSAK, 00Ty IH3M, CHOMPCKYIO S3BY, UyMy, JENTOCTIHPO3 U O0ne3Hb Jlaiima.

HekoTopsie mpuMephl MATOTCHHBIX TPHOOB, BBI3BIBAKOINMX HH(EKIMH, KOTOPBIE MOYKHO JICYUTh CIOCOOAMHU
no u3zo0pereHuro, BkmoyaroT Candida (albicans, krusei, glabrata, tropicalis u T.a1.), Cryptococcus neoformans,
Aspergillus (fumigatus, niger u 1.1.), pox Mucorales (mucor, absidia, rhizophus), Sporothrix schenkii, Blasto-
myces dermatitidis, Paracoccidioides brasiliensis, Coccidioides immitis u Histoplasm capsulatum.

HekoTopsle mpuMephbl MATOTCHHBIX HAPA3UTOB, BBI3BIBAKOIIMX HH(PEKLHH, KOTOPBIE MOXKHO JIEUHUTh CHOCO-
O0amu mo u3oOpeTeHuro, BKMrOUaroT Entamoeba histolytica, Balantidium coli, Naegleriafowleri, Buasr Acan-
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thamoeba, Giardia lambia, Buasr Cryptosporidium, Pneumocystis carinii, Plasmodium vivax, Babesia microti,
Trypanosoma brucei, Trypanosoma cruzi, Leishmania donovani, Toxoplasma gondi u Nippostrongylus brasil-
iensis.

Cencuc npeacTaBiseT COOOH MOTCHIHATBHO CMEPTEIbHOE MEIUIIMHCKOE COCTOSIHHE, XapAKTePU3YIOIIEeCs
BOCHAJTUTEIbHBIM COCTOSTHHEM BCETO OPTaHH3Ma (HA3bIBAEMBIM CHHIPOMOM CHCTEMHOTO BOCHAJIHTEIBHOTO OT-
Beta WM SIRS) 1 nmpucyTCTBHEM M3BECTHOHM HIIH mpeamnoaraeMoi uHpekuuu. OpraHu3M MocpeaCTBOM HMMYH-
HOIf CHCTEMBI MOXET Pa3BHBATh 3TOT BOCHAIUTEIbHBIA OTBET HA MUKPOOPTAHU3MBI B KPOBH, MOYE, JIETKUX, KO-
K€ WM APYTHX TKAHAX. [IpOCTOpEUHBIM TEPMHHOM I CETNICHCA SIBIIETCS 3apa’KCHUE KPOBH, OOJEE TOYHO CO-
OTBETCTBYIOILICE CENTHLUEMHUH, HIDKE. TSKENBIH CENCHC NMPEACTABIIET COO0H CHCTEMHBIH BOCHAIHTEIBHBIH OT-
BET, IUIHOC HH(EKUHUS, TIFOC MPUCYTCTBUE AUC(YHKLIMH OPTaHOB.

CenTHUEMUS ABIICTCS POACTBCHHBIM MCAUIMHCKUM TCPMHHOM, OTHOCSIUMMCS K HPHCYTCTBHIO MATOTCH-
HBIX OPTAHU3MOB B KPOBOTOKE, MPUBOAALIEMY K CENCHCY. TEPMUH HE ABJACTCS CTPOTO ONPEACICHHBIM.

Cencuc ¥ 37I0KAYECTBEHHAS OIYXOJdb PA3AC/IOT CXOTHBIE HMMYHOCYIPECCUBHBIC MEXAaHH3MBbI, BKIIOYAS
YBEJIMUCHHUE KOJTHYECTBA PEryITOPHBIX T-KJIETOK, yBEIMUCHUE KOJIMUYECTBA CY IPECCOPHBIX KIETOK MHEIOHIHO-
r0 MPOHMCXOXKACHHS, YBEIMUCHHE IKCIPECCHH MOJCKYJ A1 OTPULATENBHOH KOCTUMY JIILHH, YMEHBIICHUE JKC-
npeccun HLA-DR Ha mMoHoImrax/mMakpodarax. Cencuc u 3JI0KAUYCCTBCHHAS OMYXO0Jb SBISKOTCS MPOTOTHITHYC-
CKUMH HApYyIUICHUSAMH 11 XpoHuueckoro BocmaneHus. Chronic inflammation stimulates potent and sustained
immunoregulatory responses, including expansion of T regulatory kierku and up-regulation of PD-1 and other
negative regulators on effector knerku. Barouch D.H. and Deeks S.G.; Immunologic strategies for HIV-1 remis-
sion and eradication. Science 345:169-174 2014. Takum 00pa3oM, B OJHOM aCNEKTE HACTOSILETO H300PETCHUA
MPEACTABICHBI CIIOCOOBI JICUCHHUS CENICUCA Y HYKJAFOIIETOCs B 3TOM YEJIOBEKA, BKIIOYAIONIME B ceOS BBEACHHUE
TEpaneBTUYECKH 3(PPEKTHBHOTO KOIMUECTBA aHTHIECHCBA3bIBaromero 6enka a1 ICOS mo HacTosmeMy u300pe-
TCHUIO VKa3aHHOMY 4YenoBeky;, Boomer, et al. JAM 306:2594-2605 (2011); Meisel, et al. Granulocyte-
macrophage colony-stimulating factor to reverse sepsis-associated immunosuppression: a double-blind, random-
ized, placebo-controlled multicenter trial. Am J Respir Crit Care Med 180:640-648 (2009) u Hall, et al. Im-
munoparalysis and nosocomial infection in children with multiple organ dysfunction syndrome. Intensive Care
Med 37:525-532 (2011).

Ceaspiatorue ICOS Oenxu Mo H300PETEHUIO MOXKHO MCHOJb30BATh B COYCTAHHU C JPYTUMH PEKOMOH-
HAHTHBIMH O€JIKAMM W/HJTH MENTHAAMH (TAKUMH KAK AHTHUT'CHBI OMYXOJEH MM KJIETKH 3JI0KAYECTBEHHBIX OIMyXO-
JIei) 11 yBEJIMUEHUSI MMMY HHOTO OTBETA HA 3TH OCJIKH (T.€. B MPOTOKOJIC BAKIIWHALIMH).

Hampumep, cesaspiBaronme ICOS Genku MOXKHO HCTIONIB30BATh A1 CTUMY UMM AHTHICHCIICLU(DIIECKUX
HMMYHHBIX OTBETOB IIOCPEICTBOM COBMECTHOTO BBEJICHMSA HO MEHbINEH Mepe omnoro cassbiBaromero ICOS
Ocka ¢ MPEACTABIAIONIMM HHTEPESC AHTUICHOM (HAPHMEP, BAKLUHOMN).

COOTBETCTBEHHO B JPYTOM acHEKTE M300PETEHHE OTHOCHTCS K CIOCOOY YCHIICHHS HMMYHHOTO OTBETA Ha
AHTHTCH y CyOBEKTA, BKIIFOYAKOIICMY B CeOs BBEICHHE CYOBEKTY: (i) auTUreHa u (i) ceaspiBaromero ICOS 6enka
N0 U300PETCHHUIO, TAK YTO MMMYHHBIH OTBET HA AHTUICH ¥ CYOBCKTA YCHUIMBACTCSH. AHTUICH MOKET MPEICTaB-
JATh CO00ii, HAMPUMEP, AHTUICH OITYXOJIH, BUPYCHbIH AHTHICH, OAKTCPHAIbHBIH AHTUTCH WJIH AHTUTCH U3 MATO-
reH. HeorpaHuuuBaromue OpuMepsl TAKUX QHTHICHOB BKJIFOYAKOT, 0€3 OrpaHHUCHHS, AHTHICHBI OMYXONCH HIIH
AQHTUTCHBI U3 BUPYCOB, OAKTCPHIA MM IPYTHX NATOICHOB.

OcCHOBHOM TPyIHOCTBIO 111 yHHuTOXEHUS HIV ABIseTcs coxpaHeHHEe TAaTCHTHO MH(HLUMPOBAHHBIX KIle-
TOK, HE IKCIPECCHPYIOIIUX BHPYCHbIC AHTUTCHBI, U M30ETAOIMHX UMMYHHOTO Haa3opa. CoBpeMEeHHBIH crocod
YHUUYTOXKCHHUS JIATCHTHBIX BHPYCHBIX PE3€pBYapoB, 00O03HAUCHHBIA KaK crocod "pa3OyauTh M YHHUTOXKHTSH',
HMECT LGB0 PEAKTHBHPOBATH 3kcnpeccuto reHa HIV ("pas0yaurs"), HOCKOIBKY aKTHBAIUSA KJICTOK MPHBOJUT K
peaxkruBauud HIV, U BBIBECTH pEakTHBHPOBAHHBIC KJICTKU ("YHHUTOXKHTH"). AKTHBALUA KJIETOK YyIPABIACTCS
PABHOBECHEM TIIOJIOXKMTEIBHBIX M OTPHLATCIBHBIX PEryJITOPOB, 3KCIPECCHPOBAHHBIX HA INOBEPXHOCTH T-
KJIETOK. FI3MEHEeHHE 3TOro paBHOBECHS IOCPEICTBOM AarOHM3MA ITOJIOYKMTEIBHBIX PETyJIITOPOB U AHTATOHHU3MA
OTPHLIATEILHBIX PETYIATOPOB MOXKET 00j1eryarh peakrupauuro HIV.

Hunyuupyemsiii koctumyssitop T-rierok (ICOS) sBisiercss MOJOKUTEIBHBIM PETYITOPOM, 3KCHPECCHUS
koToporo yeemuuBaeTcs Ha CD4 T-kinerkax nocie ctumypauud. ICOS QyHKIUMOHHPYET A CTUMYJISLUH ITPO-
midepaumu T-KIEeTOK, MPOIYKUMH HUTOKUHOB U JudepeHunposku T-kaeTok. OnHoN BaKHOH moArpymmon T-
KJIETOK, KOTOpBIE 3KCIpecCHpyoT BbicOkMe ypoBHH PD-1 u ICOS, ssmsrorcs ¢onmuxyapaeie T-KICTKH-
nomornHuku (Tfh). Knerku Tfh nomoraror B-kneTkam noasepratscs audPpepeHUUpOBKE, HEPCKIFOUCHHIO K1ac-
COB, COMATHYCCKON THIEPMYTALUH, U SBISIOTCA HEOOXOAMMBIMH U1 (DOPMHUPOBAHMSA 3aPOJBIIICBOTO LEHTPA.
Knerku Tfh 3HaunTe 15HO pasMHOXarOTCA mocne uHpekuud HIV/SIV, u ux qucperysuus B X0a¢ XPOHUUCCKOM
JCHTHBUPYCHOH MH(EKUHMH BHOCHT BKJIAJ B HAPYIUCHHBIH B-rietounsii mmMyHuTeT. [ToKa3aHo, YTO OTCOPTH-
poannsie knetku Tfh comepskar 6onee Bbicokue ypoHu JHK HIV, uem apyrue muM@omaHbie HOArPY MBI
CD4, u HaOMOJAOT YBCIMUCHUE KOJHUYCCTBA BUpyca mocne crumyimuu. Knerku Tfh coaepskarcs B 3apoasi-
IICBBIX LIEHTPAX U MOJABEPraroTCs BO3AcHCTBUIO BUpHOHOB HIV, yaepxuBaeMbIX Ha (DOJUTMKY JIPHBIX ACHIPHT-
HBIX KJIETKAX, KOTOpbIE MOTYT oOneryars ux uHpekwmo. Kpome toro, CD8 T-kieTkM HMEIOT OTrpaHHUYCHHBIH
JOCTYN K 3apOJBIIEBBIM LEHTPaM, U (homamukymspabie CD8 kIeTku 4acto 00NagaloT yMEHBIICHHONW LIMTOTOK-
CHYHOCTBIO, TAKHM 00pa3oM, odeperas kieTkd Tfh ot mpoTuBoBHpYCHOTO HaA30pa. Takum oOpazom, kietku Tth
ABJIFOTCS BAYKHBIM 3aIUMINEHHBIM pedepByapoM HIV, u croco6sl, HaueneHHsie Ha PD-1 u ICOS, moryT u3bupa-
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TEJIBHO HALICIMBATHCA HA KJIeTKH Tfh U ABITIOTCA MOJIC3HBIMH B KAYECTBE 4acTH pexkuma jeueHus HIV. TToaxo-
MM 00pa3oM, MPEACTABJICHBI CMOCOOBI JICUCHUA YeoBeKa, mH(puuuposanHoro HIV, Brmovaromue B ceds
BBeAcHHE CBs3bIBaronero ICOS Genka UM €ro AaHTUTeHCBI3BIBAIOLICH YACTH 0 HACTOSALIEMY H300PCTCHUIO.

B pamkax u300peTcHHs "aHTUTCHbI OMyXOJICH" NMPEACTaBIIOT COOOH OCIKH, MPOIYHPYEMbIE KJICTKAMH
OMYXOJICH, BBI3BIBAIOIIUC MMMYHHBIH OTBET, B YACTHOCTH OMOCPECIOBAHHBIC T-KICTKAMH UMMYHHBIC OTBCTBHIL
TepmuH "aHTUTCH OMyXOTH" B paMKaX H300PETCHHA BKJIFOYACT KAK OMyXOJCCICHU(PHUCCKUC AHTUTCHBI H OITY-
X0JICACCOUMHPOBAHHBIC AHTHICHBI. OmMyXoJeceUU(HUSCKUC AHTUTCHBI SBILTIOTCS VHHUKANBHBIMH A KICTOK
OMyXO0JICH U HE BCTPEYAKOTCA HA APYTHX KJICTKAX opraHu3Ma. OmyX01eacCOUUHPOBAHHBIC AHTUICHBI HE SBJISIOT-
CA VHHKAJBHBIMH I KJICTOK OIMyXOJM, H BMECTO 3TOTO, SKCHPSCCHPYIOTCS TAKKE HA HOPMAJBHBIX KJICTKAX B
VCJOBHAX, KOTOPBIC HC MOTYT HHIYLUHPOBATh COCTOSTHUC UMMYHOJOTHYCCKOH TOJICPAHTHOCTH K AHTHICHY. DKC-
MPECCHS AHTHICHA HA OMYXOJH MOXET MPOUCXOJMTH B YCIOBHAX, MO3BOLTIOLIMX HMMYHHOH CHCTEME OTBCYATH
Ha aHTureH. OmyX0/JIeaCCOLMUPOBAHHBIC AHTHICHBI MOTYT MPCACTABIATH COOOH AHTHICHBI, IKCIPECCHPYEMBIC
HA HOPMAaJIbHBIX KJICTKAX B X0AC PA3BUTHSA II0JA, KOTIa MMMYHHAs CHCTEMA SABIICTCA HE3PEIIOH H HECIOCOOHO i
OTBEYATh, HJIH OHH MOTYT MPEACTABIATH COOOH AHTUICHBI, KOTOPBIC B HOPME MPUCYTCTBYIOT HA HEOOBIHAHHO
HU3KUX YPOBHAX HA HOPMAJIBHBIX KJIETKAX, HO KOTOPBIC IKCIPECCUPYIOTCS HA HAMHOTO 00JICE BRICOKHX YPOBHIX
HA KJIETKAX OIMyXOJEH.

HeorpanuuuBaromue mpUMEpPbl AHTHTCHOB OIMYXOJICH BKIFOYAKOT CJCAYIOLIME. aHTHUreHBl audepeHLu-
poBku, Takue kak MART-1/Melan (MART-I), gp100 (Pmel 17), Tupo3unasza, TRP-1, TRP-2 u omyxonecnenu-
(uueckue MyJIbTHIMHCHHBIC AHTUICHBI, TAKHE Kak aHTHreHnl cemeiictBa MAGE, Bnouas, Ho 6e3 orpanuue-
mug, MAGEl, MAGE3, MAGE10, MAGE1l, MAGE12, MAGEA2, MAGEA3, MAGEA4, MAGEAG®,
MAGEA8, MAGEAY9, MAGEB18, MAGEB6, MABEC1, MAGED2, MAGEE1, MAGEH1, MAGEL2, BAGE,
GAGE-1, GAGE-2, p15; MEL4, acCOuMHpOBaHHBIA C MeTaHOMOH aHTureH 100+, aHTHreH MeaaHoMbI gpl00,
NRIP3, NYS48, OCIAD1, OFA-IiLRP, OIP5, accouMHpOBaHHBIH ¢ KAPUHHOMOH SHYHHKOB aHTHIeH (OV632),
PAGE4, PARPY, PATE, mnactun L, PRAME, npocrarcneuu(uueCkuil aHTHICH, MpoTeasa 3, mpocTeuH, Reg3a,
RHAMM, ROPN1, SART2, SDCCAGS, SELI1L, SEPT1, SLC45A2, SPANX, SSX5, STXGALNACI1, STEAP4,
cypeuBuH, TBC1D2, TEMI1, TRP1, antureHs! omyxouei snmurenuaabHoro npoucxoxachust, XAGEL, XAGE2,
WT-1; CBepX3KCIPECCUPOBAHHBIC 3MOPUOHATBHBIC aHTHICHBI, Takue Kak CEA; CBEpX3KCIPECCHPOBAHHBIC OH-
KOTEHBI M MyTAHTHBIC TCHBI CYNMPECCOPOB OMyXoJei, Takue kak pS3, Ras, HER-2/neu; yHUKaIbHBIC AHTHTCHBI
OMyXOJICH, BOSHUKAIOLIHC B PE3yJIbTATe XPOMOCOMHBIX TpaHciIokauuit, Takue kak BCR-ABL, E2A-PRL, H4-
RET, IGH-IGK, MYL-RAR; u BUpyCHBIC aHTUTCHBI, TAKHE KAaK AHTHICHBI BUpyca JmureiiHa-bapp EBV u an-
tureHbl E6 u E7 nanunnomasupyca yenoseka (HPV).

Jlpyrue aHTHIeHBI OMYyXO0JICH BKIFOUAKOT, HO Oe3 orpanuucHus, TSP-180, MAGE-4, MAGE-5, MAGE-6,
RAGE, NY-ESO, p185erbB2, p180erbB-3, c-met, nm-23H1, PSA, TAG-72, C 19-9, C 72-4, CAM 17,1, NuMa,
K-ras, 6era-xarenun, CDK4, Mum-1, p 15, p 16, 43-9F, 5T4, 791Tgp72, amda-peronporeun, 6era-HCG,
BCA225, BTAA, C 125, C 15-3/C 27,29/BCAA, C 195, C 242, CA-50, CAM43, CD68/P1, CO-029, FGF-5,
G250, Ga733/EpCAM, HTgp-175, M344, MA-50, MG7-Ag, MOV1S8, NB/70K, NY-CO-1, RCASI,
SDCCAGI16, TA-90/cBsa3piBaromuii Mac-2 6Genox/accouuupoBanHbiii ¢ nuxnodumHom C Oenokx, TAALG,
TAG72, TLP, TPS, accouMupOBaHHBIH C TTHOMON AHTUTCH, 3-CYOBCIUHHIy XOPHOHHYECKOTO TOHAJOTPOIMHHA
yenoseka, anb(aderonporens (AFP), peakuMOHHOCTIOCOOHBIN MO OTHOLICHHIO K JekTuHy AFP, THpeormoOy-
mH, RAGE-1, MN-C IX, obpartHyro TpaHckpunTasy Teiomepassl yenoseka, RU1, RU2 (AS), kapbokcumacre-
pazy kumeuynuka, mut hsp70-2, M-CSF, npocra3y, npocrarcneuuduyeckuii antureH (PSA), PAP, NY-ESO-1,
LAGE-1a, p53, npocteun, PSMA, Her2/neu, CypBUBHH U TEJIOMEPA3y, AHTUTEH-1 OIMyXOIHM KapLMHOMBI MpeI-
crarensHoit xene3sl (PCTA-1), ELF2M, a3macrady Heirpodunos, 3¢pun B2, CD19, CD20, CD22, RORI,
CD33/IL3Ra, c-Met, PSMA, rmukomunun F77, EGFRvVIII, GD-2, uncymuHoBsii ¢pakrop pocra (IGF)-I, IGF-II,
peuenrop IGF-I u Me3oTemin.

Kaxk mpaBuo, mo0oe aHTHHEOIIACTHYECKOE CPEACTBO, 00IaJAI0NICE AKTHBHOCTBIO MMPOTUB Yy BCTBUTETb-
HOU OITyXOJIH, MMOJABCPTacMOU JICUCHUIO, MOXKHO BBOJUTH COBMECTHO IPH JICUCHUH 3JIOKAUYCCTBCHHOM OITYXOJIH
MO0 HAacToALEMY H300peTeHHto. [IpuMepsl Takux cpeacTB MOKHO 0OHapyxuTh B Cancer Principles and Practice
of Oncology by V.T. Devita and S. Hellman (editors), 6th edition (February 15, 2001), Lippincott Williams &
Wilkins Publishers. Cneupanuct B 1aHHOH 00acTu CrocoOeH pa3nuyarh, Kakue KOMOWHALMH CPEJCTB MOXKHO
HCIIOJTb30BATh HA OCHOBAHMM KOHKPETHBIX XapPAKTCPUCTHK PACCMATPHUBACMBIX JICKAPCTBCHHBIX CPEICTB U 3JI0Ka-
YECTBEHHBIX OMyXOJCH. TUNMHYHbIE AHTHHCOIUIACTUYECKUE CPEACTBA, KOTOPBIA MOKHO HCHOJBL30BAaTh MO Ha-
CTOSIIIEMY H300PETCHHIO, BKIIOYAIOT, HO 0€3 OrPaHUYCHHA, CPEICTBA MPOTUB MHKPOTPYOOUEK, TAKHE KaK JH-
TCPICHOM B! H AJIKAJOUABI OAPBUHKA, KOOPAHHALMOHHBIC KOMIUICKCHI IIATHHBI, aTKHJIHPYIOIMHE CPEACTBA, Ta-
KHE KAK a30THCTBHIC HIPHUTHI, 0KCA3a(OC(HOPHHBI, ATKHICYIb(POHATH, HUTPO3OMOUYCBHHA M TPUA3CHBI, CPEICTBA
AHTHOMOTHKH, TAKHE KAK AHTPALMKIUHBI, AKTHHOMHLHUHBI U OJCOMHIUHBI, HHTHOUTOPHI TOMOM30MEpassl 11,
TaKHe KaK 3MUNOJ0(DUIIOTOKCHHBI, AHTUMETA0OIMTH, TAKUE KAK AHAJOTH MypHHA M MUPUMHUIMHA U aHTH(O-
JIATHBIC COCAMHCHUS, HHTHOMTOPBI TOMOM30MEPA3bl I, TakWe Kak KAMINTOTCLHHBI, TOPMOHBI H AHAJIOTH TOPMO-
HOB, HHTHOMTOPHI MyTCH MEPEAAYH CUTHANA, HHTHOUTOPHI CBA3AHHBIX C AHTHOTCHE30M HCPELCNTOPHBIX THPO-
3HHKHHA3, HMMYHOTCPANCBTHUYCCKUE CPCACTBA;, MPOANONTOTHUCCKHUE CPEACTBA; U HHTHOUTOPBI MEPEaAYH CUTHA-
JI0B KJIETOYHOTO LIHKJIA.

IMpuMepaMu JOMOJTHUTEIBHOTO AKTHBHOTO MHIPEAMCHTA MITH HHTPCAUCHTOB /I MPUMCHCHHUS B KOMOUHA-
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LU WM JI1 COBMECTHOTO BBEACHHUS C HACTOSIIUM CBA3BIBAKOIIUM [COS GemkoM SBISIOTCS AaHTHHEOIIACTHYC-
CKHE CpEJICTBA, BKIIOYAs JTHOOBIE XHMHOTEPANECBTHYECKHE CPEJACTBA, HMMYHOMOYIMPYIOIMHE CPEACTBA HIIU
HMMYHOMO/Y IATOPBI H HMMY HOCTHMY JIUPYIOLIHE aABIOBAHTHIL.

CpeacTsa mpoTHB MHKPOTPYOOUEK MM AHTHMHTOTHUYECKHE CPEACTBA IMPEICTABILIIOT CO00# crermpuue-
ckue A (a3sl CPeACTBA, AKTHBHBIC MPOTHB MUKPOTPYOOUCK KICTOK OMyX0Jci B xoa¢ (a3l M mid (a3sl MHTO-
3a KJIETOYHOTro IMKIA. [IpuMepsl CpeacTB MPOTHB MUKPOTPYOOUEK BKJFOYAKOT, HO 0€3 OrpaHWYCHHS, AUTCPIC-
HOHJIBI U AJIKAJIOHU 161 OADPBUHKA.

JluteprieHOUIbI, MPOUCXOAAINHE U3 MPHPOIHBIX HCTOYHHUKOB, MPEACTABIIOT CO00H cneuupuueckue ais
(ba3pl MPOTUBOPAKOBLIC CPEACTBA, AciicTByrOmHUE B (hazax G/M ki1eTouHOro uukiaa. CYUTAKOT, YTO TUTCPIICHOM-
JIbI CTAOUITH3UPYIOT B-CyOBeIUHHULY TyOyJIHHA MUKPOTPYOOUEK IIOCPEACTBOM CBS3bIBAHHUS C 3THM OcJkoM. 3a-
TeM pa3dopka OejKa, Mo-BHIUMOMY, HHTHOHMPYETCS C apeCTOM MHTO3a M MOCIEAYIONICH ruOe/Ipk0 KIeToK. [1pu-
MEpBI TUTEPIICHOUIOB BKIIFOUAKOT, HO O€3 OTPAaHHUCHUS, MAKIIUTAKCEN H €r0 AHAJIOT TOLETAKCE N

IMakmrakcen, 5B, 20-3nmokcu-1, 2o, 4, 7B, 103, 13o-rexca-ruapokcurakc-11-eu-9-ou-4,10-nuanerar-2-
6en3oar-13-3¢up ¢ (2R,3S)-N-6eH3011-3 -he HUTU30CEPHHOM, MPEACTABIIET COOOH MPUPOIHBIN TUTCPIICHOBBIN
NPOJYKT, BBIACICHHBIN U3 THCA THXOOKEaHCkoro Taxus brevifoli, u SBiseTcs KOMMEPUECKH AOCTYIHBIM B (Pop-
Me npurogHoro 1 uHbekimi pactBopa TAKCOJI®. OH aBiseTcs YICHOM TAaKCAaHOBOTO CEMEHCTBA TEPIICHOB.
OH Briepsbie BbACAcH B 1971 r. Wani et al. J. Am. Chem, Soc, 93:2325, 1971, oxapakTepH30BaBIIUMH €TO
CTPYKTYPY XHMHYECKHMH H PEHTTCHOKpHCTA/IOrpaduyeckumu criocodamu. OAuH U3 MEXaHH3MOB I €TI0 aK-
TUBHOCTH OTHOCHTCS K CIIOCOOHOCTH MAKJIUTAKCENA CBA3BIBATH TyOyIHH, TAKMM 00pa30M HHIHOMPYS POCT Kile-
TOK 310Ka4eCTBEHHBIX omyxoJeif; Schiff et al., Proc. Natl, Acad, Sci. USA, 77:1561-1565 (1980); Schiff et al.,
Nature, 277:665-667 (1979); Kumar, J. Biol, Chem, 256: 10435-10441 (1981). O030p cuHTE3a U MPOTHBOPAKO-
BOW AKTHBHOCTH HEKOTOPBIX NMPOHM3BOAHBIX makiurakcena cM. B D.G.I. Kingston et al., Studies in Organic
Chemistry vol. 26, o3arnasnenHo#t "New trends in Natural Products Chemistry 1986", Attaur-Rahman, P.W. Le
Quesne, Eds. (Elsevier, Amsterdam, 1986) pp 219-235.

[Maxurakcen 0q00OpeH I KITHHHYECKOTO MMPUMEHEHUS I JICYCHUS HEBOCIPHUMYHMBOIO PAaKa SUYHHKA B
Coemunennsix Ilrarax (Markm et al., Yale Journal of Biology and Medicine, 64:583, 1991; McGuire et al.,
Ann. Intern, Med., 111:273, 1989) u mna neueHus paka MoaouHOH xkenessl (Holmes et al., J. Nat. Cancer Inst.,
83:1797, 1991). OH ABIICTCA MOTCHUMAIBHBIM KAHIUIATOM JUIA JIUCHHUA Heortasuii koxxu (Einzig et al., Proc.
Am. Soc. Clin. Oncol., 20:46) u xapuuaom ronossl u meH (Forastire et al., Sem. Oncol., 20:56, 1990). s co-
CAMHCHUS MOKA3aH TAKXKE MOTCHIUAN I/ JICUCHHUS MOMKUCTO3a mouek (Woo et al., Nature, 368:750, 1994, paka
JIETKOT0 M MAJSIpUH. JIeYCHHE MALMEHTOB MAKJIWTAKCEIOM MPUBOJMT K IOJABJICHHIO KOCTHOTO MO3ra (MHOYKECT-
BO quHHUH K1eTOK, [gnoff, R.J. et al.,, Cancer Chemotherapy Pocket Guide, 1998), cBI3aHHOI ¢ MPOIODKHTETb-
HOCTBKO JO3HMPOBAHMA BbIIIE MOPOroBoii koHueHrpauuu (50 HM) (Kearns, C.M. et al., Seminars in Oncology,
3(6), p. 16-23, 1995).

Jouerakcen, (2R,3S)-N-kapooxcu-3-peHnnu3oceput, N-Tper-OyTuioBsiii 3¢up, 13-3¢pup c 5B-20-
anokcu-1,2c, 4, 7B, 108, 13a-rekcaruapokcurakc-11-eH-9-ou-4-anerar-2-0¢H30aTOM, TPUTHAPATOM, SABJIACTCS
KOMMEPYECKH JAOCTYNHBIM B (hopME MPHroaHoro 1 HHbekuui pacrsopa kak TAKCOTEP®. [louerakcen pe-
KOMEHJIOBAH [UIA JICUCHHUSI PAKa MOJIOYHOM jkeje3bl. JloLeTakcen SBIAETCS MOJYCHHTETHUYECKHM MPOU3BOIHBIM
MAKJIMTAKCENA (.V., MOJYYEHHOTO C HCIOIb30BAHUEM MPUPOJHOTO NMPEALICCTBEHHHUKA, 10-aeaneTua-0aKkaTuHa
III, 3KCTParupoOBAHHOTO M3 HIJ €BPONEHCKOro THca. OrpaHHUYHBAOINAS 103y TOKCHYHOCTh JOLETAKCENA IMPEA-
CTaBIET CO00# HEHTPOTICHHIO.

Anxanouasl OapBHHKA MPEACTABILTOT C000# crneunpuyueckue s (pa3bl aHTHHEOMIACTUUCCKUE CPEICTBA,
HOJTyYCHHBIC U3 PACTCHHUS OApBHHKA. AJKanouabl OaApBHHKA ACHCTBYIOT B (haze M (MHTO3a) KJIETOYHOTO IMKJIA
NOCPEACTBOM CHEUM(HUCCKOTO CBA3bIBAHHA C TyOymHOM. CleIOBaTENbHO, CBA3AHHAS MOJICKYJa TyOyJIHHA
HECNOCOOHA MOJMMEPH30BAThCA B MHKPOTPYOOUKH. CUHTAIOT, YTO MPOUCXOAMT APECT MHTO3a B MeTaase ¢ mo-
CACAYIOUICH THOCTBIO KICTOK. [IpHMEpBI aakanoua0B OapBHHKA BKIFOUYAIOT, HO 0€3 OrpaHHUYCHHS, BHHOJIACTHH,
BHHKPHCTHH H BUHOPCJIOHH.

BuHOnactuH, cyns(ar BHHKANCHKOONACTHHA, ABIACTCA KOMMEpueckd noctymHbpiM kak BEJIBAH® B
(opMe MPUTrOTHOIO M1 MHBEKIMH pacTBOpa. XOTS A HErO BO3MOKHBI PEKOMCHIALMHU B KAYECTBE TCPANUH
BTOPOH JIMHUHU [T PA3IMYHBIX COJTHMIHBIX OITyXOJEH, OH B IIEPBYIO OUEpeIb PEKOMEHIOBAH UL JICUCHHUS PaKa
SMYKA ¥ PA3IMYHBIX TUM(OM, BKIFOUAsA 00J1¢3Hb XOKKHHA; U TUM(POLUUTAPHYIO U TUCTHOLMTAPHYK) JTUM(POMBIL.
Muenocynpeccus ABIAETCS OrPAHWYHBAOIIUM 103y MOOOUHBIM 3((eKTOM BUHOIACTHHA

BUHKPUCTHH, BHHKAJICHKOONACTHH, 22-0KCO-, CYyIb(aT, ABIACTCA KOMMEpUYeCku JoCTymHbIM kak OHKO-
BHUH® B ¢opmMe MpUrogHOTO 111 HHBCKUMH pacTBOPA. BUHKPHCTHH peKOMEHIOBAH AJIA JICUCHHUS OCTPBIX JICH-
KO30B M TAKXKC HAXOAUT MPUMCHCHHE B PEKUMAX JICUCHHS 3JI0KAUCCTBEHHOM TUM(POMBI XOHKKUHA U HEXOIK-
CKHHCKHUX 3JIOKQUECTBCHHBIX THUM(OM. ANONCIHI M HEBPOJOTHYCCKUE 3(PPEKTHI ABIAOTCA HAUOOJIEE Pachpo-
CTPaHEHHbIM NMOOOYHBIM 3(P(PEKTOM BHHKPHCTHHA, H B MCHBILCH CTENICHH BCTPEeUyaroTcs 3pdekTs Muensocympec-
CHH ¥ MYKO3HUTA >KEJIy JOYHO-KUIIEYHOTO TPAKTA.

Bunopenbun,  3'4'-muneruapo-4'-ne3okcu-C'-HopBuHkaneikoomactua  [R-(R* R*)-2 3-gurunpokcu-
Oyranauoar (1:2)(coms)], KOMMEPUYECKH OOCTYMHBIA B (JOPME MPHUTOJHOTO AN MHBCKIUMH PACcTBOpA TapTpara
BuHopenOouHa (HABEJIBMH®), mpeacraeiasger coO0M MOJyCHHTCTHUYCCKHIA aTKaioua OapBHHKA. BuHOpenOuH
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PEKOMEHIOBAH B KAYECTBE OTACJIBHOIO CPEJCTBA MM B KOMOMHALMM C APYTHMMH XHMHOTEPANECBTHUCCKHMHU
CPEACTBAMHM, TAKUMH KaK LUCIUIATHH, I JICUCHHUS PA3IMYHBIX COTHIHBIX OIMYyXO0JICH, B YACTHOCTH HEMEIIKOKIIE-
TOYHOTO PaKa JIErKOro, paka MOJIOYHOM JKENEe3bl HA MO3AHUX CTAAMAX M HEBOCIPHUMYHBOTO K TOPMOHAM PaKa
MPEACTATENBHOH Kee3bl. Muenocynpeccus SBaieTcs HauOoJee pacipOCTPAHEHHBIM OTPAHHYMBAIOIIHM 03y
no004HbIM 3(h()eKTOM BUHOPEIOHHA.

KoopauHa1mMoHHbIE KOMIUIEKCHI IIATHHBI ABIIIOTCS He creuuuuecKuMHu 1 (a3sl MPOTHBOPAKOBBIMH
cpeacreamu, B3aumoaeucTeyrommmu ¢ JJHK. KoMnaekcsl niaTuHbI BXOAAT B KJIECTKU OITy XOJICH, MOABEPraroTCs
TUApaTauuy ¥ (JOPMHUPYIOT BHYTPH- H MEXKLENbEBbIe nonepeynsie ciuBky ¢ JJHK, BbI3piBaromue HeOIaronpu-
ATHBIE 17151 Oy X0.JIH Ononoruyeckue 3dexTr. [IpumMeps! KOOPAMHAUOHHBIX KOMILIEKCOB IJIATHHBI BKIFOYAIOT,
HO 0e3 OrpaHHYCHMs, LUCIIIATHH H KapOOIIaTHH.

[{ucnnaTvH, LUC-TUAMHUHIUXJIOPIUIATHHA, SBIACTCS KOMMepueckd JOCTymHbIM kak [IJTATHHOJI® B
(hopMe MPUroJHOTO A1 MHBEKLHMHA pacTBopa. L{ucniatux B nmepByro oUepeIb peKOMEHIOBAH IS JICUCHHS METa-
CTA3MPYIOILETO PAKA SMYKA H PaKa IMYHHUKA, H PAKa MOYEBOTO Iy3bIPS HA MO3IHHUX CTAAMAX. BakHeHIuuMu or-
PAHUYHUBAOLIMMH 103y NOOOYHBIMH 3((PEKTaMH LUMCIIATHHA SABJIIOTCS HE(PPOTOKCHYHOCTH, KOTOPYIO MOKHO
KOHTPOJHPOBATh MOCPEICTBOM THAPATALHH H AUYPE3a, H OTOTOKCHYHOCTh

Kap6onnmarun, nuamuH| 1, 1-uuknoOy tan-gukapookcunat(2-)-0,0'] nnaTHHbL, IBIACTCI KOMMEPUECKH I0C-
TymHbIM Kak [TAPATUTATHH® B hopme mpurogHoro ans MHbEKUHHA pacTBopa. KapOoruiaTuH B mepByro oue-
peab PEKOMEHIOBAH I TEPANMU NEPBOM U BTOPOM JIMHUN KAPUUHOMBI SIMUHUKOB HA NMO3AHEH craauu. [Toaas-
JICHHE KOCTHOTO MO3ra NMPEACTABIAET COO0H OrpaHUYUBAIOILYIO 103y TOKCHUHOCTh KapOOIIIaTHHA.

AKMITHPYIOIIUE CPEACTBA MPEACTABILIIOT COO0H He crieruduueckue A (a3bl MPOTHBOPAKOBHIC CPEACTBA
U CHIIbHBIE 3eKTPOodmwIbl. Kak npaBuio, ankKHIHPYIOIIKE CPeaCTBA (DOPMHUPYIOT KOBAJICHTHBIE CBA3H MOCPEACT-
BoM ankumupoBaHus ¢ JJHK uepes Hyxieoduwisabie rpymmsl Mosiekyasl JJHK, takue kak ¢ocdarnas rpymnma,
AMHHOTPYINA, CyIb()TUAPHIBHAS, THIPOKCHIBHASN, KAPOOKCHIbHAS H HMHIA30IbHAS TPy NI Takoe aaKuaupo-
BAHHME HAPYIUACT (DYHKUMIO HYKJICHHOBOH KHCIOTHI, NMPUBOJSA K I'MOEIH KJIETOK. [IpHMEpBHI aIKUIHPYOLIMX
CPEACTB BKJIFOYAIOT, HO 0€3 OTpaHMYCHHS, a30THCTBIE MIIPUTHI, TAKHE KaK LMKIopochamMua, MeadaraH u Xmao-
paMOyLHT, aNKHICY Tb(POHATHI, TAKHE KAk OYCYIb(aH;, HUTPO3OMOUYCBHHBI, TAKHE KAK KAPMYCTUH, U TPHA3CHBI,
TaKHE KaK AeKapOasHH.

Huxaopochamua, moHOrHApaT 2-0KcHIA 2-[OUC-(2-xm0paTmwi)aMuHo |teTparuapo-2H-1,3,2-okcazadocdo-
pHHA, SABJIETCS KOMMEPYECKH AOCTYNHBIM B (JOpME MPHIOJHOTO U1 MHBEKIHH PACTBOPA MM TAOJIECTOK KaK
HATOKCAH®. [uknopocdhamMua peKOMECHIOBAH B KAYECTBE OTACIBHOTO CPEACTBA MM B KOMOMHALMH C APY-
THMH XHMHOTEPANEBTHYCCKUMH CPEACTBAMHM, AJIS JICUCHHUS 3J0KAUYECTBEHHBIX JTUM(OM, MHOXKECCTBECHHOH MMHe-
JIOMBI U JICHKO30B. AJIONEnus, TOIIHOTA, PBOTA U JICHKONECHMUS SBJLTIOTCS HauOOJIee pacpOCTPAHEHHBIMU OTpa-
HHYUBAKOIIUMHE 103y MOO0UHbIME 3¢ dekTamu uKiodpochamMuia.

Menganan, 4-[6uc-(2-xa0p3TUn)aMuHO|-L-peHUIANAHUH, ABIACTCI KOMMEPUYCCKH JOCTYMHBIM B (hopMe
HMPUTOHOTO I MHBEKLHMH pacTBopa vy Tabnetok kak AJIKEPAH®. Mendanan pekoMEHIOBAH 111 NAJTHA-
TUBHOTO JICUCHHS MHO>KCCTBCHHOM MHEIOMBI M HEONEPAOCTHHOM 3MUTCIHAIBHONH KAPLUMHOMBI SHYHUKOB. [To-
JIABJICHHE KOCTHOTO MO3ra sIBJIIETCS HauboJee pacpoOCTPAHEHHBIM OMPAHMYHMBAOINUM 103y MOOOYHBIM 3 dek-
TOM Meadanana.

XaopamOyuun, 4-[0uc-(2-XI0p3TUII)aMHHO |OCH3010yTAHOBAsA KHCJIOTA, SABISACTCA KOMMCPYCCKH JOCTYI-
HbIM Kak Tabnetku JIEMKEPAH®. X10paMOyLuI peKOMEHIOBAH I MATHATHBHOTO JICYCHUS XPOHHYECKOTO
mM(pATHYECKOTO JIEHKO3a, W 37I0KAYECTBEHHBIX JMM(OM, TaKUX Kak JTUM(ocapkoma, rMraHrokneroyHas ¢o-
JMKyJSIpHas auM@oma u 6one3Hs X0o/KKkUHA. [ToJaBneHHe KOCTHOTO MO3ra sBJIETCS HauOoOJee pacmpocTpa-
HCHHBIM OTPAHUYHMBAIOIIMM J03y MOOOYHBIM 3(PPEKTOM XI0paMOy LuIa.

Bycynsdan, 1,4-0yTaHIHOIIMMETAHCY IH(OHAT, SABIICTCS KOMMEPUYECKH JOCTYMHBIM Kak Tabnetku MU-
JIEPAH®. Bycynb(aH pekOMEHIOBAH I NMAUTHATHBHOTO JICYCHHS XPOHHUYECKOTO MMEJIOTEHHOTO JEHKO3a.
[TomaBiaeHHE KOCTHOTO MO3ra SIBIACTCA HAMOOJCEC PACMPOCTPAHCHHBIM OTPAHHYMBAIOIIMM J03y MOOOYHBIM (-
(exroM Oycyabpana.

Kapmyctun, 1,3-[0uc-(2-Xx10p3THi)-1-HUTPO30MOUYCBHHA, ABIACTCA KOMMEPYECKH JOCTYNHBIM B (hOpMe
OTACTBHBIX aMITyJI C THO(UIN3UPOBAHHBIM MaTepuanoM kak BICNU®. KapMycTHH pekOMEHA0BAH A1 NMaJIHa-
THUBHOTO JICYCHHS B KQUYECTBE OTJCJIHHOIO CPEJCTBA MM B KOMOMHALIMU C APYTHMHU CPEACTBAMH IPH OITy XOJIAX
MO3ra, MHOXKECTBEHHOH MHesnoMe, 001e3HH XOMKKHHA U HEXOWKCKUHCKHX nuMdom. OTCpoyeHHAsT MHEIOCY-
Hpeccus ABIICTCS HauboIee pacpOCTPAHEHHBIM OTPAHHYHBAIOLIMM 103y MOOOYHBIM 3(h(heKTOM KapMyCTHHA.

Jexap6a3uH, 5-(3,3-auMeTu- 1 -TpHa3eHO ) uMHUAA30.1-4 -KapOOKCAMH, ABIACTCA KOMMEPUYECKH JOCTYITHBIM
B (hopme oTaempHbIX amirys ¢ MatepraitoM kak DTIC-Dome®. Jlekap6a3uH peKOMEHIOBAH A1 JICUCHHUS METa-
CTAa3UPYIOIICH 37J0KAYECTBECHHAS MEJIAHOMA H B KOMOMHALMH C JPYTHMH CPEICTBAMHM JJIA TEPANIUH BTOPOH JIH-
HHU 00ne3HN X0HKKHHA.

TommHoOTa, pBOTA, M AHOPEKCHSA SABJIIOTCI HauOOJIEe PAacIPOCTPAHECHHBIMU OTPAHWYMBAOIIMMHU 03y IO-
60uHbIMH 3 dekTamMu nekapOa3HHa.

AHTHHEOIIACTHYCCKUC AHTHOMOTUKH ABJAIOTCA HE crerupuueckumu s (Ga3sl CPeACTBAMH, CBA3BIBAKO-
mumu JJHK wmm unrepkanupyromumu B JJHK. Kak mpasuio, Takoe neHcTBHe MPUBOAMT K 0OPA30BAHHUIO CTa-
OunbHBIX koMIIekcoB JIHK uiaM k pa3psIBy LIEMH, YTO HAPYINAET OOBMHOE (DYHKIHOHHPOBAHUE HYKICHHOBBIX
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KHCJIOT, IIPUBOJS K THOEIH KICTOK. [IpHMephl aHTHHEONTACTHIECKUX AHTHOMOTHUECKHX CPEACTB BKIFOYAKOT, HO
0e3 OrpaHMuCHHs, AKTHHOMHLMHBI, TAKHE KAK JAKTHHOMMIHMH, AHTPALMKIHHBI, TAKHE KAK JAYHOPYOHULMH H
JIOKCOPYOHMLMH, H OJICOMHLIUHBI.

JIAKTHHOMUIIMH, U3BECTHBIH TAKKEC KAK AKTHHOMHMUUH D, ABIACTCA KOMMCPUYECKH NOCTYMHBIM B IPHIOJ-
HoU Juis uHbekuui popme kak KOCMEIEH®. JJakTHHOMHIIMH PEKOMCHIOBAH JJ1 JICUCHHS OMy X01M Bumbmca
U pabmomMuocapkoMbl. TOIIHOTA, PBOTA M AHOPEKCHS SBJLTIOTCA HAHOOJIEe PACIPOCTPAHCHHBIMU OTPAHHYHBAIO-
IIUMH 103y NOOOYHBIMH 3P PeKTaMu TaKTHHOMHUIHHA.

JayHopyOunuH, ruapoxiopun (8S-muc-)-8-auerun-10-[(3-amun0-2,3,6-Tpuae30kCH-o-L - mikcorekcanupa-
HO3UI)OKCH]-7,8,9,10-TeTparuapo-6,8, 1 1 -Tpuruapokcu-1-MeTokCcu-5,12-HaTaueHAMOHA, SABIICTCS KOMMEpUYE-
CKHU JOCTYITHBIM B JIMIIOCOMHOH mpuroaHou ainst uabekuuii popme kak JAYHOKCOM® unu B MPUroIHON A1
unbekimi popme kak HEPYBUJMH®. layHOpyOHLMH PEKOMEHIOBAH U1 HHIYKI[HH PEMHUCCHH ITPH JICUCHUH
0CTpOro HeTUM(OUUTAPHOTO JICHK03a U accouuupoBanHoii ¢ HIV capkomsr Kanomm Ha mo3aHux craausax. Mu-
€JI0CYNpPecCUs ABIACTCA HAHOOJICE PACIPOCTPAHCHHBIM OTPAHHYUBAOIIHUM J03y HOOOYHBIM 3(PPEKTOM AayHO-
pyOHLIMHA.

JoxcopyOuuun, ruapoxiaopua (8S,10S)-10-[(3-amuHO-2,3,6-TpUAC30KCH-Ol-L - THKCOTC KCATUPAHO3UT)OK-
cu|-8-rmukomoun-7,8,9,10-terparuapo-6,8,1 1 -rpuruapokcu-1-merokcu-5, 12-HadraeHauOHa, SABIACTCA KOM-
MEPUECKH JOCTYIHBIM B MPUroAHo# ama unbekuui popme kak PYBEKC® unu AJIPUAMULIMH RDF®. [lok-
COpPYOMLIMH B MEPBYIO OYepeb PEKOMEHIOBAH AJIA JICUCHHS OCTPOTo JTUM(POOIACTHOTO JEHKO3a H OCTPOTO MHUE-
JT00JaCTHOTO JIEHKO3a, HO SIBIIETCSA TAKXKE MOJIE3HBIM KOMIOHEHTOM JI€YEHHUS HEKOTOPBIX COJTHMAHBIX OITyXOJICH
U TuMQoM.

Muenocynpeccus SBIICTCI HAHOO0IEEe paCIPOCTPAHCHHBIM OTPAHUYHMBAIONIMM 03y MOOOUHBIM 3(PekTom
JIOKCOPYOHIIUHA.

bneomMuiiH, cMECh HIUTOTOKCHUYECKHUX IIMKONENTHIHBIX AHTHOMOTHKOB, BBIICJICHHBIX M3 IITaMMa Strep-
tomyces verticillus, sBasercs kommepuecku noctynHbiM kak BJIEHOKCAH®. biaeoMuuuH pekOMEHAOBAH JJIs
MA/UTMATUBHOTO JICYCHHS B KAUECTBE OTJCJBHOTO CPEJCTBA HIH B KOMOWHALMH C APYTHMH CPEACTBAMH IPH
IUTIOCKOKJICTOYHOH KapIuMHOME, TMM(POMAX M KAPIHUHOMAX AMYKA. JIErouyHas M KOXKHAs TOKCHYHOCTD SBILIFOTCS
HauOOJICe PACPOCTPAHCHHBIMH OTPAHUYUBAOIIMMY 103y MOOOYHBIMH 3(h(PeKTaMu OJICOMHIIMHA.

HHruburopsr ronon3omepasst [1 Bkroyaror, Ho 6€3 OrpaHHUECHUS, MU0 (YHILIOTOKCHHBI.

Onuno0pUIIOTOKCHHBI MPEACTABILIIOT CO00# crienudmueckue A (Pa3sl AHTHHECOIACTHYCCKHE CPEICT-
BA, TMOJIyUCHHBIC H3 PACTCHHS MAHAPAropbl. JMUNOI0(PUIIIOTOKCHHBI, KaK MPABUIO, MOPAXKAKOT KIETKH B (ha3ax
S u G, KJIETOYHOTO LHUKJIA MOCPEACTBOM (DOPMHPOBAHHUS TPOIHOTO KOMILICkca ¢ Tomousomepaszoi II u JJHK,
BbI3bIBasA pa3peiBbl Lenel JJHK. Pa3psIBel Heneil HAKanIHBaKOTCS, U 3a 3TUM ClIEAyeT rHOeb KIeToK. [Ipumeps!
3MUNOA0(HIUIOTOKCHHOB BKJIFOYAIOT, HO O€3 OrPAHUUCHHUS, 3TOMO3UI H TEHUIIO3H.

Jrono3un, 4'-aeMeTHIRNUIOI0PHIIOTOKCHH-9[4,6-0-(R)-3THunnacH-3-D-rirokonupaHosua), ABIACTCA
KOMMEPYECKH JOCTYIMHbIM B (pOpME MPUrOTHOTO 111 MHBEKLHHA PACTBOPA MMM Kancy 1 kKak Bene3ua® u sBiser-
Cs1 00IEH3BECTHBIM Kak VP-16. 3TON0O3UI PeKOMEHIOBAH B KAYECTBE OTACIbHOTO CPEACTBA MM B KOMOMHALIMU
C JPYTHMH XMMHOTEPANEBTHYECKUMHU CPEACTBAMH A/ JICUCHHUS PAKA IMYKA H HEMEIKOKJIETOYHOTO PAaKa JIETKO-
ro. Muenocynpeccus SBIACTCS HAUOOJIEE PaCIMpPOCTPAHCHHBIM MOOOYHBIM 3((PEKTOM 3TOMO3HAa. 3aboieBac-
MOCTb JICHKOTICHHEH NMPOSBIAET TEHACHUHUIO K OOIbIICH TSHKECTH, YEM TPOMOOIMTONICHUEH.

Tenmmosun, 4'-gemerua3mUNOA0(PUIIOTOKCHH-9[4,6-0-(R)-TeHIIHACH--D-ITFOKOMUPAHO3H ], SABIACTCS
KOMMEPYECKU JOCTYIHBIM B ()OPME IPHUTOJHOTO A1 HHbEKUHH pacTBopa kak BYMOH® u sBisercs oOmens-
BECTHBIM Kak VM-26. TeHUNo3ua peKOMEHIOBAH B KQUECTBE OTACIBHOTO CPECACTBA MIIM B KOMOMHALMH C JpY-
TMMH XUMHOTEPANEBTUUECKUMHU CPEACTBAMHU IS JICUCHU OCTPOTro JeiKko3a y aeTeil. Muenocynpeccus SBeT-
Cs HauOoJIee PACIPOCTPAHCHHBIM OTPAHMYHBAIOIIUM 03y MOOOYHBIM 3(P(EKTOM TEHHNO3uAA. TEHUNO3HUA MO-
JKET HHIYIUPOBATh KAK JICHKONCHHIO, TAK U TPOMOOLIUTOTICHHIO.

AHTHMETA00TMTHBIC AHTHHCOIUIACTHUYCCKUE CPEACTBA MPEACTABIOT COO00¥ crnemudpuueckue Amd (hassl
AHTHHEOTIACTUYCCKHE CPEACTBA, KOTOPBIC ACHCTBYIOT B (a3e S (cunte3a JHK) kieTOUHOro HMKIa MOCPEacT-
BOM MHruOupoBanus cuure3a JJHK unm mocpeacTBOM HHrHOMPOBAHUS CHHTE3A Iy PUHOBBIX HJIM MHPHMHUIHHO-
BbIX OCHOBAHHUH U TakuM 00pazoM, orpaHmyuBaroT cuHTe3 JJHK. CreaoBaTebHO, OTCYTCTBYET MPOXOXKACHUE
¢aser S, u 3a 3tUM creayer rudenp KIeTOK. [IpuMepsl aHTUMETAOOTUTHBIX AHTHHEOILIACTHUCCKHX CPEICTB
BKJIFOYAIOT, HO 0€3 OrpaHuueHus, (ropypanui, METOTPEKCAT, HUTAPAOUH, MEPKANITOIYPHH, THOTYAHUH H TEM-
IUTAOHH.

5-®Oropypaunn, S-¢prop-2,4-(1H,3H) nupuMuIuHAMOH, ABIAETCS KOMMEPUYECKH JOCTYIHBIM Kak (Topypa-
1. Beenenue 5-¢ropypanuia mpHBOAUT K MHTHOMPOBAHHMIO CHHTE3a THMHUIMIATA, U OH TAKOKE BKIIOYACTCH
kak B PHK, tak u B IHK. Pesynsratom, kak mpaBuio, SBIACTCS THOCTH KICTOK. S-QTOpPYpaLuI peKOMEHIOBAH B
KaQ4eCTBE OT/ACIBHOIO CPEACTBA WM B KOMOMHALMU C IPYTUMH XHMHOTEPANEBTHUECKHMHU CPEACTBAMHM I JIe-
YEHHUS KAPUUMHOM MOJIOYHOM JKEJIE3bl, TOJACTON KHIUKH, MPAMOM KHUIIKH, XKEJIYJKA U MOIKETYAOUYHOH KEIE3bl.
Muenocynpeccus ¥ MYKO3UT SIBISIOTCA OTPAHHYHBAKINUMHU 103y NOOOYHBIMH 3(dekTamu S-Propypaumma.
Jpyrue aHanoru (TOPIHPHMHUAMHA BKIOYAKOT S-Qrop nezokcuypuauH ((paoxcypuauH) u mMoHodochar 5-
(TOpAC30KCHYPUIAHHA.

[{urapabuH, 4-amuHO-1-B-D-apabuHodypano3un-2-(1H)-nupuMUIHHOH, ABIAETCI KOMMEPYECKH JOCTYII-
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HbIM Kak [IUTO3AP-U® u aBnsercs oOmen3BecTHBIM kKak Ara-C. CUHTAIOT, YTO HUTAPAOHH MPOSBIACT CICIH-
¢uuHOCTh 111 (ha3bl KIETOK B S-(haze mocpencTBoM WHruOMposaHus 3noHrauuu nemu JHK nmocpenctsom Tep-
MHHHPYIOLIETO BKIFOUCHHS LuTapadbuHa B pactymyro uens JHK. I{urapaOuH pekOMEHIOBAaH B KAYeCTBE OT-
JIENBHOTO CPEJACTBA M B KOMOMHALMH C IPYTHUMH XHMHOTEPANEBTHYCCKUMH CPEICTBAMH U JIEUEHHS OCTPOTO
neiiko3a. Jlpyrue aHaJaord UUTHAWHA BKITFOYAKOT S-a3alUTUAMH U 2',2'-TU(TOPAC3OKCULMTHIANH (TCMIMTAOUH).
[{utapaObuH HHIYUHUPYET JCHKONECHHIO, TPOMOOLMTONICHUIO H MYKO3HT.

Mepkantonypus, MOHOTUApar 1,7-guruapo-6H-mypHH-6-THOHA, ABIACTCA KOMMEPUYECKH JOCTYIHBIM KAk
[TYPUHTOJI®. MepkanTtomnypHH HpOsBIAET crietu(UUHOCTh A (pas3el KIETOK B S-(a3e mocpeacTBOM HHIH-
6upoBanus cunre3a JJHK no oqHOMy u3 ele He YCTAaHOBICHHBIX MEXaHU3MOB. MepKanTOMypUH PEKOMEHIOBAH
B KAQ4YeCTBE OTJCIBHOIO CPEJCTBA HIH B KOMOHHAIMM C APYTHMH XHMHOTCPANEBTHYCCKUMH CPEICTBAMH A
JICUCHUS OCTPOro JeiKko3a. MHENOCYNPECCH U HKETYyAOUHO-KUIIEUHbBIH MYKO3HT SIBJSIFOTCS OXKHIAEMBIMH IO-
O60ouHbIMH 3(PeKTaMH MEPKANTOMYPHHA B BBICOKHMX J03aX. [10JIE3HBIM aHAJIOrOM MEPKANTONYPHHA SBIACTCS
A3aTHOIIPHH.

TuoryanuH, 2-aMuHO-1,7-muruapo-6H-mypuH-6-THOH, SBIAETCS KOMMEpPYECKH AOCTYNHBIM Kak TAB-
LOID®. TuoryaHuH nposBiaseT cneluGuuHOCTb Ay (pas3bl KIETOK B S-(a3e MoCpeACTBOM HHIHOMPOBAHUS CHH-
te3a JJHK mo ogHOMY H3 €lie He YCTAHOBJICHHBIX MEXaHH3MOB. THOIYaHHH PEKOMEHAOBAH B KQYECTBE OTACIb-
HOTO CPEACTBA WM B KOMOHHAIMH C JAPYTMMH XHMHOTEPANEBTHYECKUMHM CPEACTBAMH AJIS JEUCHHUS OCTPOTO
JICHK03a. MueI0CY MPECCHs, BKIIFOYAS JICHKONICHHIO, TPOMOOILMTONICHHIO H AHEMHIO, SIBJICTCS HAHOOJICE pacTpo-
CTPAHCHHBIM OTPAHHYHBAIOLIUM 03y MOOOYHBIM 3(P(PEKTOM BBEACHUS THOTYaHHHA. OJHAKO BO3HUKAKOT MOO0U-
Hble 3((EKTHI HA YKETy A0YHO-KHIICYHBIH TPAKT, H OHH MOTYT SIBJATHCS OIPAHHUYHBAIOLIMMH 103y. Jpyrue aHa-
JIOTH Iy PHHA BKIFOYAKOT MEHTOCTATHH, 3PUTPOTHAPOKCHHOHUIAACHUH, (pocdar ¢y napabuHa U k1agpuOUuH

['eMimTabuH, MOHOTHAPOXIOPUT 2'-Ae30KCcH-2',2"-qudroprmTuanHa (B-H30Mep), ABIICTCI KOMMEPYCCKH
pocrynHbiM kak [EM3AP®. ['emiuraOun mposBiasteT cnieuGuaHoCTh 101 (hassl KIETOK B S-a3e mocpeacTBOM
ONOKUPOBAHUSA MPOXOIKACHHUA KIeTKaMu rpaHuubl G1/S. TeMimTaOuH PeKOMEHIOBAH B KOMOHMHALIMH C LUCILIA-
THHOM JUI1 JICUCHHUS MECTHOPACIPOCTPAHEHHOTO HEMEJIKOKICTOYHOTO PAKa JIETKOTO H OTACIbHO A JICUCHHUSA
MECTHOPACITPOCTPAHEHHOTO PAKA IOKETY IOYHOH >kene3bl. MHeToCcynpeccHs, BKIIIOYas JEHKONEHHIO, TPOMOO-
IMTOTNICHUIO U AHEMHIO, BIICTCS HAHOOJIee PACIPOCTPAHCHHBIM OIPAHMUYHBAIOLIMM J03y MOOOUYHBIM 3D (PeKTOM
BBCACHUS reMIMTA0OHHA.

Metotpekcar, N-[4[[(2,4-1MaMHHO-6-ITCPUAMHUI)METHII|METHIAMHHO |OCH30MI | -L-T )Ty TAMUHOBAsA ~ KH-
CJI0Ta, SABIAETCS KOMMEPYECKH JOCTYMHBIM KaK METOTPEKCaT Hatpus. MeroTpekcar okas3biBaeT 3((exTh Ha
a3y kieTok, ceuupuyecky B S-(a3e, MOCPCICTBOM HHTHOHPOBAHHSA CHHTE3Aa, PCMAPALMU H/MIH PCIIIHKALIUU
JHK nocpeacTBoM MHrHOHPOBAHHS peIyKTa3bl TUTHAPO(MOIUEBOH KUCIOTHI, HEOOXOXUMOH UI1 CHHTE3a Iy pHU-
HOBBIX HYKJICOTHIOB U TUMHIHIATA. METOTpEKCAT pEKOMEHIOBAH B KAUECTBE OTAECIBHOTO CPEICTBA HIIM B KOM-
OHHALMU C JPYTHMH XHMHOTEPANEBTHUECKHMHU CPEACTBAMH JJIS JICUCHHUS XOPHOKAPLMHOMBI, MEHHHICAIBHOTO
JEeHK03a, HEXOVKCKUHCKOH TUM(OMBI H KapIIHHOM MOJOYHOH JKEJIE3bl, TOJOBBI, IICH, SHMYHUKOB H MOYECBOIO
my3bIpa. Muenocynpeccus (JICHKOMCHUA, TPOMOOLUUTONCHUA M QHEMHS) U MYKO3HUT SBISIOTCA 0XKHAACMBIMH
HOO0YHBIMH (P PeKkTamMu BBEICHHUA METOTPEKCATA.

KamnroreuuHsl, BKIIFOYas KAMNTOTELHMH H MMPOM3BOAHBIC KAMIITOTELIMHA, JOCTYIIHbI HIIM HAXOJATCS B pa3-
paboTKe KaK HHrHOMTOPHI Tomon3oMepassl I. CUHTAIOT, YTO HUTOTOKCHYECKAS AKTHBHOCTh KAMIITOTCLIHHOB CBSAI-
3aHA C X AaKTHBHOCTBIO HHTHOMPOBAaHHUA TOmou30Mepasbl 1. [IpuMepsl KAMOTOTEIHHOB BKIIFOUYAIOT, HO O€3 orpa-
HHUCHUS, HPHHOTCKAH, TONMOTCKAH M Pa3IM4HbIC onrTHueckue (opmsl 7-(4-MeTHanunepazuHoMeTuiaeH)-10,11-
STHJICHAHOKCH-20-KaMIITOTELIMHA, OTMIUCAHHBIC HUXKE.

Hpunorekan HCI, runpoxmopun (4S)-4,11-1u3tun-4-ruapokcu-9-[(4-mumne puInHOMUIIE PHINHO ) KapOOHH-
nokcu|-1H-mupano [3',4',6,7]lunnonu3uno [1,2-b]xuHonun-3,14-(4H,12H)auoHa, ABIsAeTCS KOMMEPUYECKH J0C-
TYNHBIM B ()OpMe NPHUroHOTO A1 uHbeKImi pactBopa KAMITTOCAP®.

HpuHOTEKAH MpeacTaBsieT co00i MPOU3BOAHOE KAMIITOTELMHA, KOTOPOE CBA3BIBACTCS, HAPSIY CO CBOUM
akTuBHBIM MeTabomTOM SN-38, ¢ kommIekcoM Tomou3omepasa I - IHK. Cuurarot, 4T0 HUTOTOKCHYHOCTH BO3-
HHKACT B PE3yJIbTATE HEMOMJAOLIMXCSA PENapaliy IBY XLECMOYCYHBIX PA3PBIBOB, BBI3BAHHBIX B3AUMOJCHCTBHEM
TpoiiHOrO KoMmmuekca ronousomepasa I: JIHK: upunorexan uma SN-38 ¢ epmenramu penmukanuu. MpuHoTte-
KAaH PEKOMEHIOBAH /I JICUEHHUS METACTA3UPYIOIIMX 3710KAYECTBEHHBIX OIMYXO0JIEH TOJCTON UIIM MPAMOU KUIIKH.

OrpaHmyUBAKOIUME 103y N000UHBIME 3(dekramu upunorekaHa HCI SBISIOTCS MHEIOCY MPECCHUS, BKIFO-
yas HeHTponeHuto, u 3 dexTsr Ha XKKT, Brroyas auapero.

Tomorekan HCl, monorunpoxmopua (S)-10-[(aumeTunamuno)metun|-4-3tun-4,9-muruapokcu-1H-nmupano
[3'.4',6,7luraomu3un0[ 1,2-b]xuHomuH-3,14-(4H, 12H)auoHa, ABIICTCA KOMMEPUYCCKH JOCTYIHBIM B (DOpME MpH-
rogHoro ais mHbekuuit pacreopa TMKAMTHH®. TonotekaH npeacTaBisieT COOOH MPOU3BOIHOE KAMIITOTELH-
HA, KOTOPOE CBA3BIBACTCS C KoMIuiekcoMm Tonom3omepasza [-IHK u mpeaoTBpaiiaeT moBTOPHOE JTMIHPOBAHHUE
OJTHOIICTIOYEYHBIX PA3PhIBOB, BBI3BAHHBIX TOMIOM30MEPA30H | B OTBET HA CKPYUMBAIOIIEE YCHIIHE IO OTHOILCHHUIO
k Monekyie JHK. TonoTtexkaH pekOMEHIOBAH A1 TEPANUH BTOPOH JIMHUM AT METACTA3UPYIOIIEH KAPHHUHOMBI
SHYHUKOB M MEJKOKJICTOYHOTO paka Jerkoro. OrpaHMYUBAKOIIMM 103y MOOOUYHBIM 3((dekTroM TomorekaHa HCI
ABIIICTCS MUETIOCYIIPECCHUS, B IIEPBYIO OUEPEab HEUTPOTICHUS

Purykcuma® npeacraBaster co00Hf  XMMEpPHOE MOHOKJIOHANBHOE AHTHTENO, IPOJABAEMOE  KAK

-30 -



036335

PUTYKCAH® u MABTEPA®. Putykcuma0b cBasbiBactcs ¢ CD20 Ha B-Kki1eTkax M BbI3BIBAET alloNTO3 KIETOK.
Putykcuma0 BBOIAT BHYTPHBEHHO, M OH OJOOpEH Uil JICUEHHUs] PEBMATOUAHOrO apTpuTa M B-kieTouyHoil He-
XOJUKCKUHCKOH TMM(OMBI.

Odarymymad npencTaBisieT co00ii MOJHOCTHIO YEJIOBEYECKOE MOHOKIOHAIBHOE aHTUTENO, NPOJaBaeMoe
kak AP3EPPA®. Odarymymat csazsiBactess ¢ CD20 Ha B-kiieTkax, U €ro UCIoJb3YIOT A1 JICUEHHUST XPOHUYE-
ckoro jumdonmrapHoro jeiikosza CLL (Tuna 3/10ka4ecTBEHHO! ONMyXO0JH JISHKOIMTOB) y B3POCIBIX, HEBOCIPH-
HMYHUBBIX K JieueHuro ¢urynapabunom (Diynapa) u anemryzymadom (Kammar).

Tpactyzymad ('EPLIEIITUH®) npeacrapiser co0oil ryMaHU3UPOBAHHOE MOHOKJIOHATBHOE aHTHTEJIO, KO-
Topoe cBsi3biBaercs ¢ peuenrtopom HER2. McxoaHeiM MokazaHueM JAJsi HEro SIBJSIETCS MOJIOKHUTENBHBIN 110
HER2 pax M0I04HOI K€Ne3Hl.

Herykeumad (OPBUTYKC®) npencraBiisieT co00ii XUMEPHOE MBIIIHHOE-UETIOBEUECKOE aHTUTEN0, KOTO-
poe HHrHOUpYeT peuenTop dnuaepmaibHoro ¢axkropa pocra (EGFR).

WNuruburopsr mTOR Brmowaror, Ho 0e3 orpanuueHus, panamuuuH (FKS506) u pamamorn, RAD001 umm
speposmyc (Adunurop), CCI-779 unu remcuponumyc, AP23573, AZD8055, WYE-354, WYE-600, WYE-687
u Ppl21.

bekcaporen mpoaator kak TaprpeTuH®, U OH ABJIAETCA WIEHOM MOJAKJIACCA PETHHOMIOB, U30UPATEIHHO
akTHBHpYIOUIMX peuentopsl peruHonaa X (RXR). Ot perentopsl peTuHOUIa 00Jafal0T OHOIOTHYECKOI aK-
THUBHOCTBIO, OTJIMYHOM OT aKTUBHOCTH PELIENTOPOB peTHHOEBOM KUCIOTH (RAR). X1uMHueckuM HaMMEHOBaHUEM
spisietcs 4-[1-(5,6,7,8-terparunpo-3,5,5,8,8-menrameTii-2-HadTaae HUIT)ITEHIT|OeH30iHas KHUCIoTa. bekcapo-
TEH UCHOJB3YIOT M JieueHus T-kinetounoit mumdomsl koxxku CTCL (Tuna paka KokH) y JIHOJCH, 3a00JicBaHIE
KOTOPBIX HEBO3MOKHO OBLIO YCIICIIHO JIEYUTh C UCIIOJIb30BAHHEM 10 MEHBIIEH MEpEe OJJHOTO JPYyroro JeKapcT-
BEHHOTO CPEJICTBA.

Copadenn6, mocraBisieMblii Ha pbhIHOK kak HekcaBap®, mpezacraBisier co0Oi Kilacc JIEKapCTBEHHBIX
CpCACTB, Ha3bIBACMbIX MYJIbTUKHHA3HBIMU I/IHFI/I6I/ITOpaMI/I. Ero xumuuyeckuM HauMEHOBAHHEM SBIISICTCS 4-[4-
[[4-xn0p-3-(TpudTopMeTiin) deHu1] kapOamMorIaMIHO |peHokCcH|-N-MeTHImHpUanH-2-Kkapookcamua. Copadre-
HHUO UCMOJIB3YIOT JUIS JIEUEHHUS] MOYEHHOKJICTOUHOTO paKa Ha MO3JHUX CTAAMAX (THMA 3JI0KaYECTBEHHOH OIyXO-
1M, BO3HHKarouleld B noukax). CopadeHHO HCMONB3YIOT TaKKe JUls JICUCHUS HeolepadesbHON IMeueHOUHO-
KJIETOYHOH KapIHHOMBI (THIIAa paKa MEeYeHH, KOTOPHI HEBO3MOXKHO BBIJICUHTH C IIOMOIIBIO XHPYPTHH).

[Tpumeps! uHrHOUTOPOB erbB BKIIOYAIOT ManatuHUO, 3pIoTHHUO U re¢utuHuO. Jlanatunu6, N-(3-xyop-4-
{[(3-dTopdenmn)mernn]|okcu } pernn)-65-({[2-(METHICYIH(HOHIIT)ITUI|aMHHO } METHI )-2-(ypaHu|-4-XHHA30-
JMHaMHUH (Npe/cTaBieHHbI (hopmyiioi [I, kak MpOMILTIOCTPUPOBAHO), NPEACTABISET cO00H aKTUBHBIH, BBO/IU-
MBI IEpOpabHO, HU3KOMOJIEKYJIIPHBI, ABOHHONH HHrHOMTOp THpO3HHKKHA3 erbB-1 u erbB-2 (EGFR n HER2),
0/100pEHHBI B KOMOMHAIIMK C KareUUTaOMHOM [ JieueHus nosioxkureabHoro no HER2-meracrasupyromiero
paka MOJIOUHOI YKeJIe3bl.

IT
CBoboanoe ocHoBanwue, cou ¢ HCl u nuro3mnarheie comu coeauHenus ¢popmyis (I1) MoxHO nosyuars B
COOTBETCTBHH CO criocoOoM, onmucanHbiM B WO 99/35146, onyonukoannoii 15 urons 1999 r.; u WO 02/02552,
ony6nukoBanHoit 10 suBaps 2002 r.
Opnotunnd, N-(3-stuHmidenun)-6,7-6uc-{[2-(METUIOKCH )3THIT|OKCH } -4-XHHA30JIMHAMUH, KOMMEPYCCKH
JIOCTYIIHBIN O/ TOPrOBBIM HAaMMEHOBaHUEM TaprieBa), mpeacTaBieH Gpopmynoii [11, kak mpouuTFOCTpHUPOBaHO
\va{) W
A S

III
CobomHoe ocHOoBaHMEe U coyib ¢ HCl spioTiHHOa MOXKHO HOJIy4aTh, HaIpuMep, B cooTBeTcTBHU ¢ U.S.
5747498, mpumep 20.
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[e¢urunn6, 4-xunazonunamun,N-(3-xnop-4-dpropdenmn)-7-merokcn-6-[3-4-mopdonun)nponokcu| npen-
crasieH (popmynoii IV, kak MpouuTIOCTPUPOBAHO
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leutunuO, KOTOPBIiA SBISICTCS KOMMEPYECKH IOCTYIHBIM 1M0J TOproBbiM HauMmeHoBaHueM WPECCA®
(Astra-Zenenca), npejcrasisier coboii Hruoutop erbB-1, pekoMeH0BaHHbII B KauecTBE MOHOTEPANMU IS
JICYEHHUS! MALIMEHTOB C MECTHOPACIPOCTPAHEHHBIM HITM METACcTa3UPYIOIUM HEMEJIKOKIIETOUHBIM PAKOM JIETKOTO
MOCJIE HEYJAQuYHOTO MPUMEHEHMS KaK XMMHOTEPANeBTHYECKUX CPEICTB HAa OCHOBE IUIATMHBI M JIOLIETAKCENa.
Csob6oauoe ocHoBanue, conu ¢ HCI u conu ¢ diHCI reduriunnGa MOKHO 1MoJIy4arh B COOTBETCTBUU CO CIOCO-
6amu u3 MexaynapoaHoit nateHtHo# 3asBku No. PCT/GB96/00961, noauuoit 23 anpenst 1996 r., u ony6iu-
koBaHHOM kak WO 96/33980 31 okts0ps 1996 r.

[IpencrapiseT HHTEPEC TaKKE MPOU3BOIHOC KAMIITOTCIMHA CCAYIOMICH GopMyIbl A, HaxoasIeecs B Ha-
crosiiee Bpemsl B pazpaboTke, BKiovas popMy pauemudeckoii cMmecu (R,S) Tak ke, kak sHaHTHOMEpHI R 1 S:

U3BECTHOE TMOJ XHMUYECKUM HauMeHoBaHueM '"7-(4-metunnunepasuHoMeTuieH)-10,11-atunenanokcu-
20(R.S)-kamnroTeuus (pamemudeckas cmecb) wid 7-(4-metunmmnepasuHoMetwiieH)-10,1 1-3tunenanokcu-
20(R)-kamnrorerua (R snantromep) wmu  "7-(4-metrnmunepasunometuieH)-10, 1 1-3tunenanokcu-20(S)-
kammnrorerivH (S sHanTHOMEp). Takoe coeMHEHHE Tak ke, KaK POJACTBEHHBIE COEAMHEHUS, OMUCAHbI, BKIIOYAst
cniocoObl nostyuenusi, B nareHtax CIIIA No. 6063923; 5342947; 5559235; 5491237 u B paccMaTpuBaeMoii ma-
teHTHOM 3asBke CIILIA No. 08/977217, nonannoii 24 Hosi6ps 1997 r.

['OpMOHBI ¥ aHAJIOrW TOPMOHOB SIBJISIOTCS IOJIE3HBIMU COEIMHEHHMSMH JUIS JICYEHHS 3JI0Ka4eCTBEHHBIX
OIyXoJieH, U KOTOPBIX CYLIECTBYET CBSA3b MEMK/IYy FOPMOHOM(IOPMOHAMH) U POCTOM H/UJIM OTCYTCTBUEM POCTa
3/I0Ka4eCTBEHHOM omyxonu. [IpuMepbl ropMOHOB U aHAJIOTOB FOPMOHOB, KOTOPbIE MOXKHO HCIOJIb30BATh IS
JICYCHUS 3JI0KAYECTBEHHBIX OMMYXOJICH, BKIIOYAIOT, HO 0€3 OrpaHU4CHUS, aJpeHOKOPTHKOCTEPOUIBI, TAKHE KaK
NPEeHU30H U NPEJHU30JI0H, KOTOPbIE MOKHO HCIIOJIb30BaTh B JICUEHUH 3JI0KAYECTBEHHON JIMM(OMBI U OCTPOTO
nieiiko3a y JeTeil; aMMHOTIy TETUMHL M IPYTe MHTMOUTOPBI apoMarasbl, Takie Kak aHacTpO30J1, JIETPa3oJl, Bopa-
30J1 M DK3€MECTaH, KOTOPbIE MOXKHO MCIIOIb30BaTh JUIS JIeUeHHUS aIpeHOKOPTHKAIBHOM KapLIMHOMbI M TOPMOH3a-
BHUCUMOI1 KapIIMHOMBI MOJIOUHOH >KeJIe3bl, COAepIKaIIel pelenTopbl ICTPOreHOB; MPOTECTPUHBI, TAKHE KaK arle-
TaT MErecTposia, KOTOPbIii MOXKHO HCIIOJb30BaTh JUIS JICYEHHS! TOPMOH3ABHCHUMOrO paKa MOJIOUHOI Jkene3bl U
KapLUIHOMBI 9HJOMETPHSI; 3CTPOreHbl, aHAPOTreHbl U aHTHAHAPOreHbl, Takhe Kak (uyramua, HuyTamuj, 6uka-
JIyTaMuUjI, alerar LUIPOTepOHa U Sa-peyKTasbl, Takhe Kak (puHacTepu] M JyTacTepuj, KOTOPbIii MOXHO HC-
T0JIb30BATh JUISl JICUCHHUS] KapLIMHOMBI MPEeJICTaTeIbHON Jkesie3bl ¥ J0OpOKaueCTBEHHOM runepTpouu npejacra-
TEJIbHOI KeJe3bl; aHTUICTPOreHbI, Takhe Kak TaMokcu(eH, TopemudeH, panokcudeH, 1pojaokcudeH, HogoKkcH-
(eH, Tak ke Kak U30UpaTesbHbIE MOYIATOPBI perenTopoB 3crporeHa (SERMS), Takue kak omnuicaHHble B Ma-
tentax CIIIA No. 5681835, 5877219 u 6207716, koTopble MOXKHO HCMOJIB30BATh IS IEUEHUS TOPMOH3aBUCH-
MO KapLMHOMbBI MOJIOYHOM KeJe3bl U JPYrMX YYBCTBUTEIIBHBIX 3JI0KAYECTBEHHBIX OIyXOJieil; U BBHICBOOOX-
naromuit roHagotrponud ropmMoH (GnRH) u ero ananoru, KOTopble CTUMYJIHPYIOT BHICBOOOXKICHUE JTIOTEHHU3H-
pytoiero ropmona (LH) w/unu dosumkynocrumysupyronuii ropmon (FSH) st nevenust kapiimHOMbI TIpeicTa-
TEJIbHOM KeJie3bl, HarpuMmep aroHucTbl U antaronuctsl LHRH, Takue kak aneraT rozepenuHa u Jeunposiu.

Wuruburopsl nyTeil nepenadu CUrHaia npeacTapisioT coO0H HHIMOUTOPBI, KOTOpbIe OJIOKUPYIOT WM UH-
rUOMPYIOT XMMHYECKHUIT NPOLIECC, BbI3bIBAIOLIMN BHYTPUKIETOYHOE U3MEHEHHUE, B pPaMKaxX MU300pETEeHUs TO U3-
MeHeHHe IpejcTaBisier coboii mponudepauuio unu auddepeHIMpoBKy kiaetok. MHruGUTopsl nepejayu curHa-
J1a, KOTOPBIE MOKHO MCIIOIB30BaTh 10 HACTOSILIEMY M300PETEHHUIO, BKIIFOUAIOT HHTUOUTOPBI PELETITOPHBIX THPO-
3MHKHHA3, HEPELUCNTOPHBIX TUPO3UHKUHA3, Oj0kaTopsl gomena SH2/SH3, cepun/TpeoHuHKHHA3bI, (GOcHOTHAM-
JIMHO3UTOJI-3-KHHA3bI, NIepeJaui CUI'HAJIOB MHOWHO3HTOJIAa U OHKOreHOB Ras.

Heckonbko NMPOTEMHTUPO3MHKHUHA3 KAaTAIM3UPYIOT (GocopuiinpoBaHue crieliu(puuecKux OCTaTKOB THPO-
3WJIa B PA3IMYHBIX OEJIKaX, BOBJICYECHBIX B PErYJISILMIO KIETOYHOro pocta. Takue MpoTeMHTUPO3MHKUHA3BI MOX-
HO B LIMPOKOM CMBbIC/IE KJIACCU(UIIMPOBATh KaK PELENITOPHbIC UITH HEPELIENITOPHbIE KMHA3BI.

PenienTopHble THPO3UHKUHA3BI PEACTABIIAIOT cO00M TpaHcMeMOpaHHbIe OeKU, 00J1a1aroe BHEKIETO -
HBIM JIUTAH/ICBS3BAIOLIMM JOMEHOM, TPAHCMEMOpaHHBIM JIOMEHOM M THPO3MHKHWHA3HBIM JOMEeHOM. Peuentop-
HbI€ TUPO3MHKUHA3BI BOBJICUEHBI B PETYJISILIMIO POCTA KJIETOK, M UX B O0IEM Ha3bIBAIOT perenTopamMmu (pakTopos
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pocra. [TokazaHo, YTO HEMPHEMJIEMAS UJIM HCKOHTPOJIUPYEMAast AKTHBALMS MHOTHX M3 3THX KHHA3, T.C. AHOMAJIb-
Hasi AKTHBHOCTh PEUCITOPHOM KMHA3BI (PAKTOPA POCTA, HAMPUMEP, NOCPEACTBOM CBEPXIKCIIPECCHH HIIM MYTa-
MU MPUBOJAMT K HEKOHTPOJIHPYEMOMY POCTY KJIETOK. COOTBETCTBEHHO AHOMAJIbHAS AKTHBHOCTH TAKUX KHHA3
CBfI3aHA C POCTOM 3J10KaueCTBEHHOH TkaHH. ClieI0OBAaTEIbHO, HHTHOUTOPHI TAKUX KHHA3 MOTYT OOECHCUHBATDH
CHOCOOBI JICUYCHHS 3I0KAUYECTBEHHBIX OMyX0Jei. PerenTtops! (JakToOpoB poCTa BKIHOYAOT, HAMPHMED, PELEOTOD
sanuaepManbHoro ¢akropa pocra (EGFr), peuentop TpombouurapHoro ¢axropa pocra (PDGFr), erbB2, erbB4,
peuenrop (pakropa pocra 3uaoTeNUA cocyaoB (VEGFT), THPO3HHKHHA3a C AOMEHAMH, TOMOJIOTHYHBIMH HMMY -
HOIJIOOY IMHONOAOOHOMY M 3nmuacpManbHOMYy (pakropy pocta (TIE-2), peuentop HHCYIHHOBOTO (haKTOpa PoCcTa-
I (IGFI), peuenTops! MakpodaransHOro koJoHuecTuMyupyromero gakropa Cfms), BTK, ckit, cmet, ¢axropa
pocra pudpodnacros (FGF), peuenropsr Trk (TrkA, TrkB, u TrkC), peuenrops! a¢puna (eph) u npoTooHKOreH
RET. HexoTtopbie HHTHOUTOPBI PELENTOPOB POCTA HAXOMATCSA B pa3pabOTKE M BKIIOYAIOT AHTATOHHCTHI JTHTAH-
JIOB, AHTHUTE]IA, HHTHOUTOPBI TUPO3HHKHHA3HI H AHTHCMBICJIOBBIC OJIMTOHYKJICOTHABI. PerienTopsl (pakTopoB poc-
Ta U CPEACTBA, MHrHOUpyoIHe PyHKIMIO peuenTopos (aKkTopoB pocTa, onucaHsl, HanmpuMmep, B Kath, John C,,
Exp. Opin. Ther. Patents (2000) 10(6): 803-818; Shawver et al. DDT Vol. 2, No. 2 February 1997 u Lofts, F.J. et
al., "Growth factor receptors as targets", New Molecular Targets for Cancer Chemotherapy, ed. Workman, Paul
and Kerr, David, CRC press 1994, London.

THpPO3HHKHHA3KI, HE SABIAIOLIHECS PELECNTOPHBIMH KHHA3AMH (DAKTOPOB pOCTA, HA3BAHBI HEPELENTOPHBIMH
THPO3HHKHHA3aMH. HepeuenTtopHbie THPO3HHKUHA3ZKI, KOTOPHIC MOXKHO MCIOJIB30BAThH M0 HACTOSIIEMY H300pe-
TCHUK), KOTOPBIC ABIAOTCA MHUIICHAMU HJIH NOTCHUHATBHBIMH MUIUCHAMHU NMPOTHBOPAKOBBIX JICKAPCTBCHHBIX
cpeacts, Brmoyaror cSre, Lek, Fyn, Yes, Jak, cAbl, FAK (kunasy (oxanbHOH aare3uu), THPO3HHKHHA3Y Bpy-
ToHa u Bcr-Abl. Takue HepeUeNnTOPHBIC KMHA3HI U CPESACTBA, HHTHOMPYIOIUE ()YHKLUMIO HEPELENTOPHBIX THPO-
3MHKHHA3, omucanbl B Sinn, S. and Corey, S.J., (1999) Journal of Hematotherapy and Stem Cell Research 8 (5):
465-80 u Bolen, J.B., Brugge, J.S., (1997) Annual review of Immunology. 15: 371-404,

Brokaroper nomeHoB SH2/SH3 mpeacraBiasror co0oit CpeacTBa, HapyIIAKOIIKME CBA3BIBAHHE AOMEHA SH2
wi SH3 Bo MHOXeCTBEe ()epMEHTOB HIIH aJANTEPHBIX OCIKOB, BKIFOUas cyowreaununy p85 PI3-K, kuHa3bI ce-
MmeiictBa Src, amanrepHeiec Monekynl (She, Crk, Nek, Gib2) u Ras-GAP. Jomenst SH2/SH3 B kauecTBe MuIe-
HEH AJ11 MPOTUBOPAKOBBIX JIEKAPCTBEHHBIX CpeAcTB o0cy kaaroT B Smithgall, T.E. (1995), Journal of Pharmacol-
ogical and Toxicological Methods. 34(3) 125-32.

HHruOuTopsl CepuH/TPEOHMHKHUHA3, BKIIFOYAsA OIOKATOPHI Kackana kuHa3sl MAP, BKIOYAOT OJIOKATOPHI
kuHa3bl Raf (rafk), perympyeMbIX MUTOTCHAMH HJIM BHEKJCTOYHBIMHU CTuMyJIaMu kuHa3 (MEK) u perymupye-
MBIX BHCKJICTOUHBIMH CTHMYIaMHu kuHa3 (ERK); u G1oxaTtopsl 4IeHOB ceMeiicTBa MPOTeHHKHHASK C, BKITOYAs
omoxaropel PKC (amsha, OeTa, ramma, 3mcuiaoH, Mmoo, aaMmOaa, Hora, 3eta), kuHa3el cemeiictea kB (IKKa,
IKKb), kunassr cemeiictea PKB, unensr cemerictBa kuHa3zel AKT u penenropusie kunasel TGF-6era. Takue
CCPUH/TPCOHUHKUHA3BI U HX HHTHOUTOPBI OmucaHbl B Yamamoto, T., Taya, S., Kaibuchi, K., (1999), Journal of
Biochemistry. 126 (5) 799-803; Brodt, P., Samani, A., and Navab, R. (2000), Biochemical Pharmacology, 60,
1101-1107; Massague, J., Weis-Garcia, F. (1996) Cancer Surveys. 27:41-64; Philip, P.A., and Harris, A.L.
(1995), Cancer Treatment and Research. 78: 3-27, Lackey, K. et al. Bioorganic and Medicinal Chemistry Letters,
(10), 2000, 223-226; marent CIIIA No. 6268391 u Martinez-Iacaci, L., et al., Int. J. Cancer (2000), 88(1), 44-52.

HHruburopel 4i1eHOB CeMEHCTBA (POCHOTHAMIMHOZUTON-3-KHMHA3BIL, BKIOYas Onoxarops! PI3-kuHazsl,
ATM, JHK-PK u Ku, Takke M0O>XHO HCIOJIb30BATh MO HACTOAIIEMY H300peTeHUI0. Takue KHHA3BI 0OCYKIAKOT B
Abraham, R.T. (1996), Current Opinion in Immunology. 8 (3) 412-8; Canman, C.E., Lim, D.S. (1998), Onco-
gene 17 (25) 3301-3308; Jackson, S.P. (1997), International Journal of Biochemistry and Cell Biology, 29 (7):
935-8 u Zhong, H. et al., Cancer res, (2000) 60(6), 1541-1545.

[To HacTosIEMY U300PETCHUIO MOXKHO MCIIOJIB30BATh TAKKE MHTHOUTOPBI MEPEAAYH CHTHAJIOB MOCPEACT-
BOM MHOUHO3MTOJIA, TAKHE KAk Ojokatopsl (ocomnazsl C U aHATOTH MHOMHO3UTONA. TAaKUE HHIHOUTOPHI
nepeaayn curHanos omucaHel B Powis, G., and Kozikowski A., (1994 New Molecular Targets for Cancer Che-
motherapy ed., Paul Workman and David Kerr, CRC press 1994, London).

Jpyryro rpynmy HHrHOMTOpPOB MyTEeH NMEpeJayd CHTHANA MPEACTABIIOT COO0H HHTHOMTOPHI OHKOTCHA
Ras. Takue HMHrHOMTOPBI BKJIFOYAIOT MHTHOUTOPHI (DapHE3HATPAHC(PEpassl, repaHHNI-TEPAHUNTPAHC(HEpA3hl U
nporea3sl CAAX Tak jk€, KaK AHTHCMBICJIOBBIC OJMIOHYKJICOTHIbI, PHOOZHMBI H HMMYHOTCPANECBTHYCCKHUE
cpeacrra. [Toka3aHo, YTO TAKHE MHTMOMTOPHI OJOKUPYIOT AKTUBALMIO ras B KJICTKAX, COACPKALMX MYTAHTHbIH
ras 4 ras JMKOTO THIA, TAKUM 00pa3oM ACHCTBYS KAK aHTHIPOTM(EPATHBHBIC CPEICTERA.

HWurubuposanue onkoreHa Ras o6cyxnator B Scharovsky, O.G., Rozados, V.R., Gervasoni, S.I. Matar, P.
(2000), Journal of Biomedical Science. 7(4 292-8; Ashby, M.N. (1998), Current Opinion in Lipidology. 9 (2) 99-
102; u Bennett, C.F. u Cowsert, L.M. BioChim. Biophys. Acta, (1999) 1489 (1):19-30.

Kak YOOMAHYTO BBILIC, AHTUTEC]IA - AHTATOHUCTBI CBA3BIBAHUA JIUTAHOA peuenropﬂoﬁ KHHAa3bl MOT'YT TAK)KE
CITy>KHTh HHTHOMTOPAMHU MEPEJAYd CUTHANA. 3Ta IPYIINa HHIHOMTOPOB MyTH NMEPEIA4YM CHTHAJNA BKIFOYAET MpH-
MCHCHHC T'YMAHU3UPOBAHHBIX AHTUTC] MPOTHB BHECKICTOYHOTO JHUTAHACBAZBIBAOLICTO AOMCHA PEUHENTOPHBIX
TUpo3uHKKHA3. Hampumep, criemuduueckoe amst EGFR anruteno Imclone C225 (cm. Green, M.C. et al., Mono-
clonal Antibody Therapy for Solid Tumors, Cancer Treat. Rev., (2000), 26(4, 269-286); antuTen0 nmpoTue erbB2
I'epuentu® (cMm. Tyrosine Kinase Signalling in Breast cancer:ertbB Family Receptor Tyrosine Kniases, Breast
cancer Res., 2000, 2(3), 176-183); u cnemuduueckoe am1 VEGFR2 anrureno 2CB (cm. Brekken, R.A. et al.,
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Selective Inhibition of VEGFR2 Activity by a monoclonal Anti-VEGF antibody blocks tumor growth in mice,
Cancer Res. (2000) 60, 5117-5124.

HHruOuTOph! CBA3AHHBIX C AHTHOTCHE30M HEPELENTOPHBIX THPO3HHKHHA3 TAKKE MOTYT HAXOAMUTH MPHME-
HEHHE IO HacTosueMy u3o0pereHuro. MHrudurops! cesazanubix ¢ aHruoreHe3oM VEGFR u TIE2 oOcyxnaror
BBIIIC B OTHOIICHHH HHTHOHUTOPOB NEPeiayu CHrHana (00a penenropa sSBIIOTCA PEUENTOPHBIMH THPO3HHKHHA-
3aMH). AHTHOTEHE3 B 001IEeM CBA3aH ¢ nepeaauei curHana erbB2/EGFR, nockobky MOKa3aHO, YTO HHTHOUTOPBI
erbB2 u EGFR HHruOMpYHOT aHrHOTEHe3, B MEpBYk ouepenb 3kcmpeccuro VEGF. Takum obpasom, umeer
cMmbIcn koMmOmHamusa uHruouropa erbB2/EGFR ¢ unruburopom anrmoreHe3a. COOTBETCTBEHHO HHIHOHTOPBI
HEPELENTOPHBIX THPO3UHKHHA3 MOXXHO HCIOJb30BaTh B KOMOMHAIMH ¢ uHruoumropamu EGFR/erbB2 mo Ha-
crosueMy u3obperenuro. Hanpumep, o anturen mpotus VEGF, kotopsie He y3HatoT VEGFR (penenropHyro
THPO3HHKHHA3Y ), HO CBA3BIBAIOTCS C JIMTAHIOM, HU3KOMOJIEKY JLIPHBIX HHTHOHMTOPOB MHTErpHHA (ambda, betas),
KOTOpBIE MOTYT MHIHOHMPOBAaTh AHTHOTEHE3;, 3HAOCTATHHA M aHruoctatuHa (He-RTK), MoxHO Takxke Q0KazaTh
MOJIE3HOCTh NMPUMEHEHHSA B KOMOMHALMM C ONMHCAHHBIMH MHrHOMTOpamu cemeictra erb (cm. Bruns C.J. et al.
(2000), Cancer Res., 60: 2926-2935; Schreiber A.B., Winkler M.E., and Derynck R. (1986), Science, 232: 1250-
1253; Yen L et al. (2000), Oncogene 19: 3460-3469).

CpeacTsa, MpHMEHAEMBIE B PEKUMAX MMMYHOTEPAIHH, TAKOKE MOXKHO HCIHOJIb30BATh B KOMOWHALMH C CO-
enuHeHUAMH (opmy sl (I). CymecTByeT psa HMMYHOJOTHUECKHX CIIOCOO0B A1 MOJIYyYESHUS HMMYHHOTO OTBETA
npotuB erbB2 wm EGFR. O1u cnocoObl B OCHOBHOM OTHOCATCS K 00JACTH BAKUMHALMH MPOTUB OIMYXOJCH.
O (PeKTHBHOCTP UMMYHOJOTHYECKHX CIIOCOOOB MOYKHO CHIIBHO YBEJIHYHTH IIOCPEICTBOM KOMOWHHPOBAHHOTO
HHruOMpoBaHus MyTeil nmepenaun curHama ertbB2/EGFR ¢ ucnonp30BaHHEM HH3KOMOJIEKYIIPHOTO HHIHOMTOPA
OO0cCyKaeHHE UMMYHOJOTHYECKOTO Croco0a/cnocoda BaKUUWHALMY MPOTUB omyxojei mpotus erbB2/EGFR 06-
Hapy>keHo B Reilly R.T. et al. (2000), Cancer Res. 60: 3569-3576 u Chen Y., Hu D., Eling D.J., Robbins J., and
Kipps T.J. (1998), Cancer Res. 58: 1965-1971.

CpeacTsa, HCHOIb3yEMBIC B MMPOANONTOTHYECKUX PEXKUMAX (HAIPHMED, AHTHCMBICIOBBIE OJMTOHYKJICOTH-
JIbI MPOTHB bCl-2), Takke MOXKHO MCHOJIb30BATh B KOMOWHALIMY MO HACTOSIIEMY H300PETCHUO. UNICHBI CEMEHCT-
Ba O6enkoB Bcl-2 OnokupyroT amonTo3. [ToBeimaromas perymsamus bel-2, Takum 00pa3oM, CBA3aHA C YCTOWIHBO-
CTBIO K XHUMHUUYCCKUM cpeacTBaM. McciaeaoBaHus mokasanu, 4to 3muacpMaibHbii (pakrop pocta (EGF) crumy-
JHPYET AHTHATIONTOTHUYCCKUX UYJICHOB ceMmeiicTra bel-2 (.. mcl-1). Takum oOpasom, asa crocoOoB, pa3pado-
TAHHBIX U1 TIOHWKAIOIIEH PETYIIUH IKCIIPECCHH bCl-2 B OIMyX0JIIX, MOKA3aHO KIMHUYECKOE MPEUMYIIECTBO, U
OHH B HACTOsIIEE BpeMs mpoxoaar ucciaeaosanus (aszsl 11/111, a ”IMEHHO AaHTHCMBICIIOBOH OJIMTOHYKJICOTHL I
bcl-2 G3139 ot Genta. Takue mpoanonTOTHYECCKUE CHOCOOBI C HCHOIB30BAHUEM CIIOCO0A AHTUCMBICIIOBBIX OJTH-
TOHYKJICOTHIOB 1 bel-2 obcyxmaror B Water J.S. et al. (2000), J. Clin. Oncol. 18: 1812-1823 u Kitada S. et al.
(1994, Antisense Res. Dev. 4: 71-79).

Tpacry3ymab (EPLIETITUH®) npeacrasiaser cob0if 'yMAHH3HPOBAHHOE MOHOKIIOHAJIBHOE AHTHTENO, KO-
Topoe CBsa3biBaeTca ¢ peuenropoM HER2. MCXOaHBIM NMOKA3aHHEM A HETO SBJCTCS MOJOXKUTEJIbHBIA MO
HER?2 pak MOJOYHOH >KEE3HI.

Tpacty3ymab 3MTaH3UH (TOProBOC HAUMCHOBAHME KAJCHJIA) NMPEIACTABISIET COOOH KOHBIOraT aHTHUTEIO-
JIEKApPCTBEHHOE CPE/ICTBO, COCTOSAIIME M3 MOHOKJIOHAJIBHOTO AHTHTENA TPACcTy3yMada (TeplLenTHHA), CBA3AHHOTO
C LUTOTOKCHYCCKMM CpeacTBoM MepraH3uHOM (DMI1). Tpacty3ymad OTACIBHO OCTAHABIUBAET POCT KICTOK
37I0KaYECTBEHHBIX OIMyXOJICH MOCPEACTBOM CBs3bIBaHUSA ¢ peuenropomM HER2/neu, B To BpeMs Kak MEpTaH3UH
BXOJHT B KJICTKH U Pa3pyIIAET UX MOCPEACTBOM CBA3BIBAHUA C TYOYIHHOM. ITOCKOIbKY MOHOKJIOHATBHOE AHTHU-
teno HauencHo Ha HER2, u HER2 cBepx3kcnpecCHpOBaH TOJIBKO B KIETKAX 3JI0KAYECTBEHHBIX OIyXOJEH,
KOHBIOTAT JOCTABJAET TOKCHH CHCHM(PHUCCKH K KJIETKaM omyxojeil. Konsrorar kparko 00o3HA4yarOT kak T-
DM1.

Herykcumad (QPBUTYKC®) mpeacraBnser co00i XHMEPHOE MBIIIMHOC-YEI0BEUCCKOEC AHTUTEIIO, HHTH-
OupyroIIee peuenTop snuacpMaabHoro (pakropa pocra (EGFR).

[TepTy3ymab (HazeiBaeMmblii Takke 2C4, ToproBoe HauMeHoBaHHEe OMHHTAPT) NMPEACTABIIET COO0H MOHO-
KJIOHAJIbHOE aHTHTEJNO, MEPBOE M3 €r0 KJIACCa B JIMHUH CPEJCTB, HA3BIBAEMBIX "HHIHOMTOPAMH AUMEPH3ALUH
HER". TTocpeacteom cesa3siBanust ¢ HER2, on mHrubupyer mumepusauuioo HER2 ¢ apyrumu penentopamu
HER, 4ro mo BBIABHHYTOH THMIOTE3E MPHBOAMT K 3aMCIJICHHIO pocta omyxosei. [leptysymad ommcaH B
WO01/00245, omy6nukoBanHo# 4 sHBapst 2001 r.

Purykcuma® npexacraBaster co00Hf  XMMEpPHOE MOHOKJIOHANBHOE AHTHTENO, MPOJABAEMOE  KaK
PUTYKCAH® u MABTEPA®. Purykcumab cesaspiBaercs ¢ CD20 Ha B-ki1eTkax U BbI3BIBACT AIONTO3 KJIETOK.
Putrykcuma® BBOIAT BHYTPHUBECHHO, H OH OJOOPEH A JICUCHUS PEBMATOMIHOTO apTpuTa M B-KIeTO4HOI He-
XO/DKCKUHCKOH THUM(pOMBI.

Odarymymad mpeacTaBisier COO0H MOJHOCTHIO YEJIOBEYECKOE MOHOKJIOHANIBLHOE AHTHTENO, MPOJABAEMOE
kak AP3EPPA®. Odarymymad cesasbiBactces ¢ CD20 Ha B-keTkax M €ro MCHoOJIb3YIOT I JICUCHUS XPOHHYE-
ckoro muMmgonmrapHoro Jeiko3a (CLL; Tina 310ka4ecTBEHHOH OIMyXOJIH JICHKOILMTOB) Y B3POCIIbIX, HEBOCIPH-
HUMYHBBIX K JeUeHUro (uynapadbunoM ((aymapa) u anemTy3ymadboM (KaMmar).

HMHruburops! nepegayn CHrHajaoB KJIETOYHOIO I[HKJIA HHTHOUPYIOT MOJICKYJIbI, BOBJICUCHHBIE B KOHTPOIIb
KJIeTO4YHOTO IuKia. CeMeHCTBO MPOTEHHKHHA3Z, HA3BIBAEMbIX IHKJIMH3aBUCUMBIMHU KHHA3amMu (CDK), u ero B3a-

-34 -



036335

HUMOJCHCTBHE C CEMEHCTBOM OEIIKOB, HA3BIBACMBIX IIHKIHHAMH, KOHTPOJHUPYET MPOJABHKCHUE MO 3YKAPHOTHYE-
CKOMY KJECTOYHOMY IHMKIy. KOOpauHALMA aKTHBALMM H HMHAKTHBALMU PA3IHUYHBIX KOMILIEKCOB IMKMH/CDK
ABIACTCS HEOOXOIUMOH 111 HOPMAIBHOTO NMPOABHIKEHHA IO KJICTOYHOMY LMKIY. HeCckoibko HHrHOMTOpPOB Ie-
peIayuu CUrHANOB KJIETOYHOIO ILIMKJIA HAXOJATCS B pa3paborke. Hampumep, mpuMephl LUK IMH3ABUCHMBIX KHHA3,
Bkmoyas CDK2, CDK4 u CDK6, u ux HHruOMTOpBI, OMUCAHBI, HAanmpuMep, B Rosani et al., Exp. Opin. Ther. Pat-
ents (2000) 10 (2):215-230.

B pamkax u300peTeHus "HMMYyHOMOIYIATOPBI" OTHOCATCS K JFOOOMY BEIIECTBY, BKJIFOYAs MOHOKJIOHATb-
HBIE AHTUTEIA, KOTOPOE ACHCTBYET HA HMMYHHYIO cucteMy. CesspiBaromde ICOS Oenku mo HACTOSALIEMY H30-
OpETCHHIO MOXKHO PACCMATPUBATh KAK HMMYHOMO/TY JIITOPBI.

MMMy HOMOTy IATOPBI MOXKHO HCIOJIb30BATh B KAYECTBE AHTHHEOIJIACTHYECKHX CPEICTB IS JICUECHHS 3110~
KAueCTBEHHBIX OIMyxoJei. Hanmpumep, HMMyHOMOIY ITOPBI BKIFOYAIOT, HO O€3 OTPAaHHYCHHUS, AHTHTEIA NPOTHB
CTLA-4, takue xak wumuammyma6 (EPBOM) u amrtutena mpotus PD-1 (omamBo/HMBOMYMAb M KEHTpY-
Ja/neMOponuszymad). Jpyrue HMMYyHOMOAYIATOPHI BKIFOUAKOT, HO 0€3 OrpaHuueHus, anTtuTena mpotus OX-40,
anrurena nporus PD-L1, anturena mporus LAG3, anrurena nporus TIM-3, anrurena nporus 41BB u anrure-
na npotuB GITR.

Eppoii (umuamMyMad) npeacTaBiieT coOOH MOJHOCTBIO yenoBeueckoe aHTureno mpotuB CTLA-4, mo-
cTaBiaieMoe Ha porIHOK Bristol Myers Squibb. benkoBas ctpykTypa unmuanMyMada u criocoObl ero MpHMEHEHUS
omucausl B nateHTax CLIIA No. 6984720 u 7605238.

OnauBo/HHBOIYMAO MPEACTABISIET COOOH MOTHOCTBHIO YEJOBEUECKOE MOHOKJIOHATBHOE AHTUTEIO, IIOCTAB-
JsIeMO€e Ha pHIHOK Bristol Myers Squibb, HaneIeHHOE MPOTHUB OCYINCCTBILIIOMICTO OTPHLATCIBHYI0 HMMYHOPE-
rymiuuio peuenropa PD-1 moBepxHOCTH KJIETOK yenoBeka (Oenka-1 mporpamMmupyeMoi rudenu wmm Oenxa-1
nporpaMMupyeMoi rudenu knetok/PCD-1), ¢ *MMyHOCTHMY IMPYIOIIEH aKTHBHOCTBIO. HHBOIyMal cBSA3bIBACT-
ca ¢ PD-1 u Onokupyer akruBaimto PD-1, TpancmMeMmOpaHHOro Oeika cymepceMeicTBa Ig, mocpeacTsoM ero
muraigoB PD-L1 u PD-L2, yro npuBOAUT K akTUBAUUH T-KJIETOK M OMOCPEAOBAHHBIM KJIETKAMH MMMYHHBIM
OTBETaM NPOTHB KIECTOK OIMYXOJICH WM NMAaTOr¢HOB. AKTHBHPOBAaHHbIAH PD-1 OCyIIECTBIAET OTPHLATEILHYIO
perymiuuio akTuBauuu T-kIeTok U 3(QPEeKTOpHOH (YHKUHHM IIOCPEACTBOM CYNPECCHH AKTHBALMU ITyTH
P13k/Akt. [lpyrue HauMeHOBaHMA 111 HUBOJIyMa0a Bkimroyaror BMS-936558, MDX-1106 u ONO-4538. Amu-
HOKHCJIOTHAS MOCJICA0BATEILHOCTh HUBOTYyMa0a M CIOCOOBI €r0 MPUMEHEHHS H MOJTYyUCHHS OIUCAHBI B NIATCHTE
CIIA No. US 8008449.

KEUTPY JA/nemM6pomsymMad mpeacTaBaseT coboif aHTHTeno mpoTHB PD-1, MOCTABIfAEMOE HA PHIHOK
Merck aia naeyeHHsA paka JETKOrO, AMHHOKHCIIOTHAS MOCJICIOBATCIBHOCTh MeMOpom3ymMada M CrmocoObl €ro
npuMeHeHus onucansl B natente CIIA No. 8168757.

CD134, u3BectHbiii Tarke kak OX40, sBmercsa wieHOM cynepcemencTsa peuenropos TNFR, koTopslii
KOHCTHTYTHBHO HE 3KCIPECCHUPYETCS HA IMOKOSIUMXCS HAWBHbIX T-KieTkax, B oramuue ot CD28. OX40 mpea-
CTaBJISIET COO0H BTOPHUHYIO KOCTHMYJIMPYIOLIVEO MOJICKY Ty, 3KCIPECCUPYIOIIYIOCT Yepe3 24-72 4 MOCIC aKTH-
Baiuu; ero aurana, OX40L, Takke HE IKCIPECCHPYETCS HA MOKOSIIUXCS AHTUTCHIPEACTABIAOIIUX KIETKAX, HO
3KCIIPECCHPYETCS MOCJE MX akTHBauuu. Jkcmpeccus OX40 3aBHCHT OT MOJHOW akTuBauuu T-kierok; Oe3
CD28, sxcmpeccus OX40 3aMeanseTcss # MPOUCXOAMT B YETHIPE pa3a Oojiee HU3KOM YPOBHE. AHTHTENIA MPOTHB
0X-40, ciureie ¢ OX-40 6enku U cnocoOb! ux npuMeHeHus onucanbl B mateHTax CLIA No US 7504101; US
7758852; US 7858765; US 7550140; US 7960515; W02012027328; W0O2013028231.

Anrurena nporus PD-L1 (0603HaueHHble Takxke kak CD274 wm B7-H1) u cnocoOsl UX MpUMEHEHHSA
omucanbl B mareHre CIIA No. 7943743; marenre CILIA No. 8383796; US20130034559, W02014055897, na-
teHtre CIIIA No. 8168179 u marenre CIILIA No. 7595048. Axnturena mpotus PD-L1 Haxomsarcs B pa3paboTke
KaK HMMYHOMOY JIMPYFOIIHE CPEICTBA I JICUCHHS 37I0KAUYECTBEHHBIX OITy XOJICH.

B pamxax u300peTeHHs "HMMYHOCTHMYJIHPYIOLICE CPEACTBO" OTHOCHTCA K JFOOOMY CpEICTBY, KOTOPOE
MOXXET CTHMYJIHPOBAaTh MMMYHHYIO CHCTEMy. B pamkax H300peTeHHs HMMYHOCTHMYJIHPYIOIIHME CPEACTBA
BKJTIOYAIOT, HO 0€3 OrpaHHYCHUA, AIBIOBAHTHI JJIS1 BAKLIUH.

H3BecTHO, uT0 amuHOANKHArOKo3aMUHHAGochaTsl (AGP) MOKHO HCINOJIB30BATh B KAUECTBE AXBIOBAH-
TOB Ul BAKUMH W HMMYHOCTHMYJHUPYIOIIMX CPEACTB JJISI CTUMYJUILMH MPOJYKUMH LHUTOKWHOB, AKTHBALMHU
MAaKpo(}aros, CTHMYJSILIMH BPOXKACHHOTO HMMYHHOTO OTBETA, H YCHICHHUS MPOIYKIHH AHTHTE] Y UMMYHH3HPO-
BAHHBIX JKUBOTHBIX. AMHHOATKHIATTIOK03aMuHHADOChaTel (AGP) aBIsIOTCS CHHTETHYECKUMH THranaaMu Toll-
nonoOHoro peuentopa 4 (TLR4). AGP u ux ummyHoMoay upyromue 3¢ dexrsr mocpeactsomM TLR4 onucass! B
NATCHTHBIX MyOmuKkanuax, Takux kak WO 2006/016997, WO 2001/090129, u/unu B matenre CIIIA No. 6113918
U OmyOIMKOBAHBI B TUTeparypy. JomomHureasubie mpousBoanbic AGP omucans B mateHte CLIIA No. 7129219,
narenre CIIIA No. 6525028 u marenre CILIA No 6911434. Konkpernbie AGP aeictByror kak aroHucThl TLR4,
B TO BpeMs KaK JAPYTHE U3BECTHBI KaK aHTaroOHUCThl TLR4.
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CoenvHeHNsT aMHHOATKUITTIOKOo3aMuHUIocdara, MpUMEHsEMbIE 0 HACTOAIIEMY H300peTeHHI0, 00Jia-
JIAl0T CTPYKTYpOH, yKa3zaHHOHU B cieaytomei popmyie 1:
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(dopmysia 1)

rae m coctaniisieT oT 0 10 6;

n cocrtasJsieT ot 0 1o 4;

X npeacrasisier coboit O unu S, npeanourureabHo O;

Y npexacrasisietr coboit O uau NH;

Z npeactasisier codoit O uiau H;

kaxabid U3 Ry, Ry, R3 HE3aBUCcHMO BhIOpaH U3 rpymnibl, coctosied u3 Ci o aunia u C,o allkuia;

R4 npencrapisier codoit H unu Me;

Rs HezaBucumoO BbIOpaH U3 rpynmsl, cocrosmed uz -H, -OH, -(C,-C,) anxokcu, -PO;RgRy, -OPOs;RgRo,
-SO;5R;5, -OSO5Rg, -NRgRg, -SRg, -CN, -NO,, -CHO, -CO,R5 1 -CONRgRo, rie xaxnpiii u3 Rg 1 Ry He3aBHCHMO
BbiOpaH u3 H u (C,-C,) anxuna; u

Kkax bl U3 Rg 1 R; HezaBucumo npeacranisier cooboit H unu POsH,.

B dopmyne 1 xoHdurypauusi 3'-cTepeoreHHbIX LEHTPOB, K KOTOPHIM B HOPME MPUCOCAMHEHBI OCTaTKH
YKUPHOTO aluia (TO €CTh OCTaTKH BTOPUUHOIO allMJIOKCH WK alikokcH, HanpuMep R0, R,O u R;0), npencras-
asier coboit R wnu S, mpennouturensHo R (kak o0o3HadeHo mo mpaBuiaMm crapimHcTBa Kana-WHronpna-
Ipenora). Konduryparms ariukOHOBBIX CTEPEOTEHHBIX LIEHTPOB, K KOTOPBIM MpUCOEIHHEHBI Ry U Rs, MoxeT
npeacTaBisaTh coooi R uim S. Bee crepeonzomepbl, Kak SHAHTHOMEPBI, TAK U TUACTEPEOMEPBl U UX CMECH, CUH-
TalOT BXOJSILIUMU B 00bEM HACTOSILLIETO U300pETEHUSL.

KoauuecTBo aTOMOB yriiepoja Mexay rerepoaroMoM X W arjJIMKOHOBBIM aTOMOM a30Ta ONpeAessioT 1Mo
MeHsoLeMycs "n", KOTOpbIi MOXKET NpeACTaBIsITh co00i 1enoe ynucio ot 0 10 4, MPEeANOYTUTETHLHO COOOH Iie-
Jioe yucio ot 0 g0 2.

JIMHa 11eTI HOPMAaJTbHBIX KUPHBIX KUCIOT R;, Ry 1 R3 MoXeT cocTaBisiTh OT NMPUOIU3UTENBHO 6 10 MPHU-
O61u3uTeNbHO 16 aTOMOB yriepoja, IPeAnoUTHTEIbHO OT MPHOIU3UTEIbHO 9 10 mpubau3uTenbHo 14 aromMoB
yraepoaa. JnuHa ueneit MOXKET SIBISITHCSI OAMHAKOBON WJIM pa3iuuHOi. HekoTopble npeanouyTutesbHble Bapu-
aHTbl OCYUIECTBJICHHUS BKJIIOYAIOT JUIMHY Lenel, rae Ry, Ry u R; coctansitor 6 win 10 wnu 12 unu 14.

®opmyna 1 Bkiarovaet L/D-cepuiioBbie, -TPEOHUIIOBbIC, IUCTEHHUIIOBBIE dPHUPHBIE U CI0XKHOIPUPHBIC JIK-
muHble AGP, kak aroHUCTBI, Tak ¥ @aHTarOHUCTHI, U UX TOMOJIOTH (n=1-4), Tak e Kak pa3jiuyHbIe OHOU30CTEPhI
KapOOHOBOM KHCJIOTHI (T.e. Rs mpencraBiseT coboit KMCIyo rpymiy, cnocodHyo GopMupoBaTh colib; docdar
MOXET HaXOJAUTHCS JJUOO B 4-, MO0 B 6-M0JI0KEHUH IITHOKO3aMUHOBOTO 3B€HA, HO MPEANOYTUTEIHLHO HAXOUTCS
B 4-10JI0)KEHHH).

B npeanoyTUTeNpHOM BapHaHTE OCYLIECTBJICHHUS H300pETeHMsI C HCIOJb30BaHHeM coenuHeHuss AGP
¢dopmyasl 1 n coctaBasiet 0, Rs npenctasasier coboit CO,H, R¢ npencrasnser codoii PO;H, u R; npencrasnsier
coboii H. Oto npeanourutesnsHoe coeanneHrne AGP ykazaHo kak cTpyKTypa B cieaytouieh gopmyJe la:
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(Popmyia la)
riae X npeacrasiser coboi O miu S;
Y npexacrapiser codoit O uau NH;
Z npeactasiser codoit O uau H;
kax bl 13 Ry, Ry, R3 HE3aBUCHMO BbIOpaH U3 rpymibl, coctosien u3 C.po aunia u Cog aJIKuiIa; 1
R, npeacrasisier coboit H niamn metui.
B dopmyne la xoHdurypauus 3'-CTepeoreHHbIX LEHTPOB, K KOTOPbIM B HOPME NMPUCOCAMHEHBI OCTATKU
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JKUPHOTO aumia (To eCTh OCTATKU BTOPUYHOIO allMJIOKCH WK alkokcH, Hanpumep R0, R,0, u R;0), npencras-
Jsier coboi R wnu S, npennourutesnibHo R (kak o6o3HaueHo no mpaBwiiam crapiivHcTBa Kana-MHrosbaa-
IIpenora). Konduryparys arivMkoHOBBIX CTEPEOreHHBIX LIEHTPOB, K KOTOPBIM npucoenuHensl Ry u CO,H, mo-
KET NpeAcTaBIATh co0oit R mnu S. Bee crepeon3zoMepsl, Kak YSHAHTHOMEPBI, TaK U JUACTEPEOMEPHI U UX CMECH,
CYMUTAIOT BXOSIIUMH B 00BEM HACTOSIIEr0 H300peTeHHUSI.

®opmyna la Bmoyaer L/D-cepuiioBsle, -TPEOHHIIOBBIE, IUCTEUHIIIOBBIE Y(UPHBIE UITH CIIOKHOI(UPHBIE
sunuanbie AGP, kak arOHUCTBI, TaK U AHTarOHUCTHI.

B dopmyrne 1 u popmyne la Z npeacrasiser codoit O, NpUCOEAMHEHHBIH MOCPEICTBOM JIBOWHOM CBS3H,
WK JIBa aTOMa BOJIOPO/A, KAXK/bIH U3 KOTOPBIX MPHUCOEIMHEH IIOCPEJICTBOM OJJMHApHOM cBs3u. To ecth coenu-
HeHue 00J1afaeT CiI0XKHOA(UPHOH CBA3bIO, kKoraa Z=Y=0; aMuaHoH cBs3blo, koraa Z=0 u Y=NH; u s¢upHoi
cBA3b10, Korna Z=H/H u Y=0.

Oco0eHHO TpennoYTHTENIbHbIE coequHeHus (opmyisiel 1 o6o3Hadensl kak CRX-601 u CRX-527. Ux
CTPYKTYPbI yKa3aHbl CJICAYIOILIUM 00pa3oMm:
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(CRX-527)
Kpome Toro, B apyroM npeanoyTHTEIbHOM BapuaHTe ocyliecTBieHus npumensior CRX 547, obnanato-

L[Me NTOKA3aHHOU CTPYKTYpOM.
CRX 547
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Hpyrue BapuaHThl ocylnecTBieHus BrmouaroT Takue AGP, kak CRX 602 unu CRX 526, obecneunBaro-
IMe yBellnueHHyto crabuinbHocTe AGP, obnanaroiux 6osiee KOPOTKMMH LENsIMA BTOPUYHOTO alUia WK allKu-
na.

CRX 602
[}

Ho__ ||

CRX-526

B onHom BapuaHTe OCyleCTBIEHHS MPeICTaBIeHbl CHOCOObI JeYeHHs 370KaUeCTBEHHON OMyXOJH y HYX-
JIAlOLIerocst B 3TOM MJISKOITUTAIOIIEro, BKIIOYAIOLIMe B ceOs BBEIeHHE TAKOMY MIIEKONHUTAIOLIEMY TepaneBTH-
4yeckH 3((HEeKTHBHOTO KOJINYECTBa:

ceszbiBatolero ICOS Geska no HacTosIILEMY H300PETEHHUIO U

b) no MeHbLIel Mepe OJHOr0 aHTUHEOIIACTHYECKOT0 CPEJICTBA.

B onHOM BapuaHTe OCylLIeCTBIICHUS MPEACTaBIEHbI COCOOBI JICUSHHUs 3JI0KAYeCTBEHHOM OMyXONH y HYX-
JIAl0LIerocst B 3TOM MJIEKOMUTAIOLIEro, BKIOYatoLiue B ce0sl: BBEICHHE TaKOMY MJIEKOMUTAIOLEMY TepaneBTH-
4yeckH 3((PEeKTHBHOTO KOJINYECTBa:

ceszpiBatoliero ICOS 6Genka no HacTosiLEeMy H300peTeHHIO U

b) no MeHbLIeH Mepe 0JHOTO BTOPOr0 HMMYHOMOYJIMPYIOLLEro CPeACTBa.

B onHoM BapuaHTe OCYIIECTBIEHHs yKa3aHHOE BTOPOE MMMYHOMOJYJHpYIOLlee CPelCTBO BHIOpaHO M3
rpynnsl U3 aHtutena npotuB CTLA4, antutena npotuB PD-1, antutena mpotuB PD-L1, anturena npoTtus
0X40, anturena npotuB GITR u antutena npotus 41BB, antutena npotuB LAG3 u anturena nporus TIM3.

B onHoMm BapuaHTe oCyllecTBICHHs MpeICTaBIeHbl CIOCOObI JeYeHHs 3J0KaueCTBEHHOM OMyXOH Y HYX-
JIAlOLIerocsi B 3TOM MJISKOIUTAIOIIEr0, BKIOYatolIe B ceOs BBeIeHHE TAKOMY MJICKOMHUTAIOUIEMY TepaneBTH-
yecku 3 PeKTUBHOTO KOIUYeCTBa:

ceszpiBatolero ICOS 6Genka no HacTosiLEeMy H300pETeHHUIO U

b) no MeHbLIEH Mepe 0JHOTO UMMYHOCTHMYJIUPYIOLIEro CpecTBa.

B osHOM BapuaHTe OCYIIECTBICHHS UMMYHOCTHMYJIMpYIOLIEE CPEACTBO MPEACTABIsieT COOOH aroHUCT
TLR4. B ogHOM BapuaHTe OCYLISCTBICHUS MMMYHOCTUMYIHpYIOIEe CpeACcTBO mpeacTapiseTr coboit AGP. B
OJTHOM acleKTe WMMYHOCTUMYJIHpYIOLLEe CPeACTBO MpelcTaBuseT coboii coequnenue ¢opmynsl 1. B onHom
acrekTe OHO MpeAcTaBiseT coboit coenrHenune Gopmynsl la. B ogHOM acnekte MMMYHOCTHUMYJMpYIOLIEe Cpel-
CTBO BbIOpaHO U3 rpymimsl, coctosimeit 13 CRX-601, CRX-547, CRX-602, CRX-527 u CRX-526.

IIpumepsl

Crenytolie npuMepbl HITIOCTPUPYIOT pa3iMyHble HEOrPaHUMYHMBAIOIINE aCTIeKThl 3TOT0 U300pEeTEHHUSI.

[Tpumep 1. Dkenpeccust ICOS B 3710Ka4eCTBEHHBIX OMYXOJISX.

Kak mnpaBuiio, conuHble OMyXOJH, MO-BUAUMOMY, OONAAaOT HU3KMMH YPOBHSMHM HHOHUIbTPYIOLIMX
ICOS" T-kneTtok, uto cornacyetcs ¢ Teopuei, uto ICOS onocpeyeT MPOTHBOOMYXO0JEBbIE MMMYHHBIE OTBETHI.
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Paspaboransl ananusbl dkcnpeccurt [COS it pa3inu4HBIX BUIOB THCTOJOTMH OIMYXOJIEH € HCIOJIb30BAaHUEM
nyOJIMYHO MOCTYMHBIX Ha0opoB paHHbIX 3kcripeccurt MPHK u3 The Cancer Genome Atlas (TCGA) u npyrux 6a3
JAaHHBbIX. B ta0i1. 3 moka3aH OTHOCHUTEILHbIH MPOUECHT onyxonei/’l JUTA KQXI0ro Bujaa ruCTtoJIoruu, Ajist KOTOPbIX
NOKa3aH HEKOTOPBIH Moaaaromuiics netekuun yposens dxcnpeccud MPHK ICOS. 3roT ananu3 uaeHTUGUIIpY-
€T BUIbI TUCTOJIOTHH OMYyXOJIEH, KaK U3BECTHO, YYBCTBUTEIBHBIX K IPYTUM CIIOCO0aM MMMYHOTEpAINuH 3J10Kade-
cTBeHHbIX onyxoJieit (menaHoma, RCC, NSCLC), kak o6yianarouipie OTHOCUTEIbHO BBICOKUM IMPOLEHTOM OITy-
xoneit (>10%), 061a1al0MUM TOAIAIOIUMCS AeTeKIHH KoamdecTBoM ICOS™ MHQUIBTPYIOMHX OMYXOMb JTHM-
¢doumros (TIL), B To Bpemst kak THUIBI OMyXO0JIei, Kak U3BECTHO, CJIa00 UMMYHOTEHHbIE (OMYXOJIM NPEACTATENb-
HO# JKE€Je3bl, IMYHUKOB M TOJUKETYI0YHO JKene3bl), 00J1alal0T OTHOCUTENBHO 00Jiee HU3KUM MPOLIEHTOM OIy-
xoneii, obnanaromumx ICOS™ TIL (<10%) (ta6n. 3). UHTepecHO, UTO THIBI OMyXOJe, KaK H3BECTHO, ACCOLUUPO-
BaHHBIE C BUPYCHOW MH(EKUMEH W/MITH XPOHUYECKUM BOCIAICHUEM (OIyXOJM TOJIOBBI U LIEH, JKENyIKa, MULIe-
BOJIA M LIEHKH MaTKH), HAXOIMIIMCh CPEJIM THIOB OMyXOJeH, /I KOTOPbIX MOKa3aH HauBbicLmii mpoueHT ICOS™
TIL. Yro siBisieTcst HESICHBIM M3 3TUX aHanu3oB skcrpeccunt MPHK, ato cyononynsiumst TIL, koTopast skcnpec-
cupyet ICOS B kakIJOM COOTBETCTBYIOLIEM THIIE omyXoJieil. B HekoTophix ciydasx [COS mMoxeT mpearnoyuTu-
TCJIBHO 3KCIPECCUPOBATHCA Ha I/IH(I)I/UIBpr}OLLII/IX OITyXOJIb Tper: B TO BpEMsA KaK B IPYIrux CliydasdX OH MOXCT
yKa3biBaTh Ha ypoBeHb HHGuabTpauuu ICOS’ sddexropHbIx T-KIeTOK.

Tabnuua 3
Okcnpeccrust MPHK ICOS B pa3znuyHbIX THIIAX omyxosei

Tun onyxoJu CymmapHoe N [ICOS+ (N) ICOS+ (MmpoLEeHT)
T'OJIOBBl U WIEU 426 157 36,9%
KeJly oKa 285 75 26,3%
nuueBona 70 17 24,3%
MeJjlaHoma (M) 295 69 23,4%
NSCLC (AD) 501 112 22,4%
NSCLC (SCC) 489 85 17,4%
wWermKky MaTKU 185 32 17,3%
MOJIOUHOW XeJle3bl 1048 162 15,5%
MOYEBOTO MNy3bPSd 244 35 14,3%
RCC 522 64 12,3%
MeJlaHoMa (P) 82 7 8,5%
[0 IKEJTY IOYHOM XeJie 3kl 85 7 8,2%
TOJICTON KUUKY 446 34 7,6%
WM TOBUIHON XeJies3bl 498 34 6,8%
HCC 191 11 5,8%
capkoMa 103 4 3,9%
ANUHNKOB 412 13 3,2%
npencraTesybHON XeJes3bl 336 10 3,0%
SHIOOMeTpuallbHasd 532 15 2,8%
NpsaMON KUK 163 4 2,5%
GBM 156 0 0,0%

Ananu3 skcnpeccuu [COS nocpencteom ummyHorucroxumuu (IHC) npu nepBuUuHON HEMETKOKIIETOYHOH
kapuuHome Jerkux (NSCLC) uenoBeka, TpHXKAbl OTPUIIATEIBHOM pake MoJjo4HOi xene3bl (TNBC), komopek-
tanbHOM pake (CRC), pake npencraTeabHON Keme3bl, MOHKENy T0YHOM XKee3bl, SMYHUKOB, MOYEYHOKIIETOUHOM
pake (RCC) u MenaHoMe MpOBOIMIIN AJIS JIYYIIEr0 MOHUMaHUs TOTO0, Kakue noarpymnmnsl TIL accormmupoBaHsl ¢
skcnipeccred ICOS B pa3nuuHbIx THMax onyxosed (tabn. 4). [Tono6HO ToMy, 4TO HaOJIOAANM B aHAJIU3E JKC-
npeccun MPHK, komuuectso ICOS” TIL ABsI0CH OTHOCHTEIBHO HU3KMM, IaXKe B MHIMBHAYalbHBIX OMYyXOISX,
rJie B MHOM CJlydae MpHCyTCTBOBaso 6osbinoe konudectso CD4", CD8” w/umm FoxP3" TIL. M cHoBa, rucTosio-
ruyeckre oOpasibl MenaHOMbI, MoyeyHokaeTouHoro paka (RCC) M HEMenKOKIETOYHOH KapLIMHOMBI JIETKHX
(NSCLC) ob6naganyi HaMBBICIIMM TPOLIEHTOM OIYyXOJIEH C HEKOTOPBIM MOJAAIOLUIMMCS NETEKIMU YPOBHEM
ICOS™ undunsrpara (1abn. 4, cronden 2). ¥ Hao60poT, 1S OMyXoJel MpeacTaTeNbHOM JKeNe3bl, SMIHUKOB U
MOKENy I0UHOM skene3bl nouTH He nokazano ICOS™ TIL (ta6i. 4). DTH aHanM3 SCHO MOKA3BIBAIOT, YTO COMMI-
HbIE OMYXONIM 06/ANAI0T HU3KUMH MCXOMHBIMU ypoBHaAMH ICOS™ TIL, 1 MOXHO MOTy4aTh MPEMMYLIECTBO OT
Pa3sMHOXEHHUS U (PYHKLUMOHATbHOW MHAYKIMHU 3TOH MOMyJISLUMH KIETOK. JlanpHelye nuccaeqoBaHus ¢ UCHOJb-
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30BaHHEM MPOTOYHON LIUTOMETPUM U ABYXLBETHOH MMMYHOTMCTOXMMHM JUISl aHaJIM3a NMEPBUYHBIX OMyXOJeh
4eJoBeKa MOT'YT IOMOYb ONPEIEINTh, KaKie MoArpymmsl cneuduueckux T-kietok skcnpeccupyior ICOS.

Tabnmua 4
CpenHee KOMMYECTBO NOJIOXMTEJNBLHEX KJISTOK (IManasBoH)
[KonmuecTBO
O6BexT ICOoSs
loB6pasuoB
ICOs CD3 CD4 CD8 FOXp3
NSCLC n=17 - 0 11 (0-74) 2 (0-9) 20 (0-147) |10 (0-28)
(IJTOCKOKJIETOY
Has) n=23 + |3 (0-25)|38 (2-143)| 8 (0-26) |39 (5-188) |18 (0-75)
NSCLC n=15 - 0 36 (0-157) | 4 (0-20) |71 (5-238) (10 (1-41)
(ameHoKapLMHO
Ma) n=25 + |2 (0-7) |56 (0-181)| 6 (0-39) |69 (10-201)|19 (0-55)
n=24 - 0 14 (0-91) | 9 (0-132) | 17 (0-95) [ 6 (0-25)
TNBC
n=11 + |5 (0-20)|85 (3-259)| 13 (0-45) |113 (2-393)|30 (2-81)
n=22 - 0 12 (0-47) | 14 (0-44) | 20 (0-83) [14 (2-52)
CRC
n=23 + |2 (0-13)|31 (5-101)| 22 (5-48) |53 (4-151) |24 (5-43)
Pak n=29 - 0 10 (0-78) | 17 (1-96) |23 (1-176) | 5 (0-25)
NpencTaTesIbHO
7 xesnesbl n=1 + 1 30 48 55 11
Pak n=11 - 0 15 (1-32) | 17 (3-71) | 20 (3-81) [ 6 (0-21)
[TOIXEJTY IOUHOM
HKEJIEShI n=4 + |0 (0-1) | 31 (7-85) | 17 (6-31) | 17 (2-51) 4 (0-9)
n=15 - 0 13 (0-105) | 14 (1-78) | 13 (0-83) | 2 (0-12)
Pak AMYHUKOB
n=>5 + |1 (0-3)| 19 (6-35) | 13 (6-19) |32 (10-76)| 7 (4-13)
n=3 - 0 50 (14-104)[58 (38-85) [56 (24-119)| 4 (0-9)
RCC
n=7 + |5 (1-16)]45 (10-130)|65 (26-164)|71 (12-232)|15 (3-28)
n=7 - 0 42 (1-155) | 12 (1-31) |35 (0-156)| 5 (0-10)
MeJsiaHOMa
n=12 + |7 (0-21)|84 (13-222)|32 (13-70)|89(28-179) |19 (6-40)

[Tpumep 2. CKpUHHUHT arOHUCTUYECKHX aHTUTeN npotus ICOS.

Brinenenue nepsuunsix PBMC yenoseka.

CBeXyl0 KpOBb MOJyYald OT ITOHOPOB KPOBH U pa3Bommiu 1:1 He comepkamiei ¢eHona kpacHoro 10%
cpenoit RPMI11640. Cpenpl ¢ rpaadeHTOM MIoTHOCTH B 50 M koHMYeckoi nmpobupke Uni-Sep Max u neHTpu-
¢yrupoanu npu 400xg B TeueHne 20 MMH NpH KOMHATHOI TeMIlepaType C OTKJIIOYEHHBIM TopMo3oM. [Toiy-
YEHHBIH CII0H OEJIbIX MOHOHYKJICAPHBIX KJIETOK (JIEHKOLMTapHYIO TIEHKY ) OCTOPOXKHO MIEPEHOCHIIH B HOBY1O 50-
MJI KOHUYECKY10 MpoOupKy depe3 kinetouHoe cuto 100 mxm. PaBHbIi 00beM He conepkalieii (eHosa KpacHOro
10% cpemsr RPMI1640 nobaBnsumm k jedkonMTapHO# mieHke U ueHtpudyruposamu npu 300xg B Teuenne 10
MHH NpH KOMHaTHO# Temrepatype. Ocanok KJIeTOk pecycneHauposan B 10 Mi pacTBopa [uist IM3Kca IPUTPO-
mrtoB (Sigma Aldrich) u nHKYOMpOBau B TeYeHHE 5 MMH NMpH KOMHaTHOH Temmnepartype. KieTku npombiBanu
OJIMH pa3 cpenoit u ueHTpudyruposany, kak onrcaHo padee. O6bem noBoannu 10 40 M1 C UCTIOJIB30BAHUEM HE
conepxainei ¢enosa kpacHoro 10% cpensl RPMI1640, v KI€TKH MOACUYMTBHIBAIN C UCTIOJIb30BAHHEM CUETUHKA
KJIETOK ¥ aHayiu3aTopa xusHecocoonoctu Vicell (Beckman Coulter).

Brinenenue nepsrunbix CD4+CD25- ¢ dextopHbix T-kneTok yenoBeka.

Knetku CD4+CD25 uenoseka A0NOJHUTENbHO ouuiiaid u3 PBMC nocpenctBoM ABYXCTaAUHHOTO CHO-
co0a BBIIEJICHUS] HA OCHOBE MAarHUTHBIX OYCHH C MCIOJIb30BaHHWEM Habopa s BeineneHuss CD4+CD25+ pery-
nsropubix T-knetok yenoseka (Miltenyi Biotec). Chauana knetku PBMC nHkyOHpoBaii ¢ co cMechio OMOTHHA-
antuTena npu 4°C B Te4eHHE 5 MUH M 3aT€M WHKYOHUPOBalM C MMKPOOYCHHaMH MPOTUB OMOTHHA B TeyeHue 10
MUH. DTy CTajMI0 MPOBOAMIM ISl MeueHHUs! He oTHocsumxcss kK CD4+ T-kietok. 3ateM KIETKM Nponyckaiu
yepe3 kojoHky LD B marHutHoM mnojie cenaparopa MidiMACS. Dddutoent, npencrapnstoumii coboii Heme-
YEHHYIO IPeaIBapUTENIbHHO oOorauieHHyto (pakuuio CD4+ kierok, cobupanyd W MHKYOMpoBaiu ¢ OycHHaMU
CD25 MicroBeads npu 4°C B Teuenue 15 MuH. MeueHble KJIETKH MPOMYCKaU Yepe3 KOJIOHKY MS B MarHUTHOM
noJsie cenaparopa MiniMACS. Tlpockok, conepxaumii HemeueHHsle CD4-CD25- saddekropnsie T-kietku, co-
OMpay s aHaJTM30B HIDXKECTOSILEH aK THBALIMH.
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Beoinenenue nepBuuHbix CD4+ T-Ki1€TOK Uen0BEKa HEMOCPEACTBEHHO H3 KPOBH.

CD4+ T-KNETKH 4EIOBEKA BBIACIIM HCMOCPCACTBCHHO U3 CBCXKCH KPOBH UCIOBCKA C UCHOIb30BAHUCM
cmecu qis oboramenus CD4+ T-knerok uenoseka (Stem Cell Technologies). Cmech ansa odoramenuss CD4+ T-
KJIeTOK yenoBeka RosetteSep (50 Mxi/mi) mo0aBisiM K LEIbHOH KPOBH M Xopomro mepemernuBany. [Tocae 20
MHH HHKYOALMH ITPH KOMHATHOH TeMIiepaType, paBHblii 00beM PBS+2% FBS nobasmsanu ¢ 0CTOpokHBIM mepe-
MeIluBaHHeM. Pa3BeaeHHBIH 00pa3en HaCIauBaIM MOBEPX CPEbI C TPAAMEHTOM IUIOTHOCTH H LEHTPH(YTHPOBA-
mu B TeueHue 20 MuH npu 1200xg mpH KOMHATHOH TeMmeparype ¢ OTKIFOYEHHBIM TOpMO30M. OOoraimeHHsbIe
KJIETKH C TPAHHLBI Pa3Jeia Cpeaa ¢ rpaIueHTOM IUIOTHOCTH: MIa3Ma OCTOPOXKHO NMEPETMBAIN B HOBYKO KOHHYE-
CKYHO MPOOHPKY. 3aTEM 3PUTPOLMUTHI TH3HPOBATH C UCTOIb30BaHHEM Oydepa I TU3UCa SPUTPOUHUTOB (Sigma
Aldrich), u oOorameHHbIC KICTKH MPOMBIBATH C HCromb30BaHHeM PBS+2% FBS meawabl. CD4+ T-knetku pe-
cycneHaupoBau B 40 ma PBS+2% FBS u moacuursiBamu B cuerunke kietok Vi-Cell.

OKCEpUMEHTANBHbBIE CIIOCOOBI.

Ananu3z aktuBanuy in vitro CD4+CD25- 3¢pexropHsIx T-KJIETOK YEIOBEKA - AHATH3 B CBA3AHHOM (opMa-
TE.

He oOpaboTaHHbIe A1 Ky IbTHBUPOBAHUS KJIETOK 96-JIYHOUHBIC INIOCKOJOHHbIC MUIAHIIETHI MOKPHIBAIH C
ucnoms30BaHueM 100 Mx/myHKy Oy depa mns mokperrusa (Biolegend), coaepskamero 1 MKr/MJI QHTUTEIA POTUB
CD3 uenoseka (eBioscience) u pa3aMyHbIC TECTUPYEMBIC AHTUTENA, B TCUCHHEC HOuM. Ha cieayromue CyTKH,
MPEIBAPUTEIBHO TOKPBITHIC IUIAHINETHI MPOMBIBANK TPU paza coxepxamed 10% FBS cpegoit RPMI-1640.
CD4+CD25- a¢dpexropHbie T-kIeTKH YEIOBEKA BBIACAIM U METHIIH ¢ ucnmoab3oBanueM CFSE, xak omucaHo, U
pacceBamu B ruiaHmersl. [locne nHky6auuu npu 37°C B TeyeHue 2,5 CyTOK, KJIETKU COOUPATH H AHATH3HPOBAIU
MOCPEICTBOM MPOTOYHOH LMTOMETPHHU IO 3KCIMPECCHU MapkepoB nponudepawu u akTupaumu. CyNnepHATAHTHI
KYJIbTYP KJICTOK TAKKE COOMPATH IJI MY IbTUILICKCHOTO H3MECPEHHSA LUTOKHHOB MocpeacTBoM Meso Scale Dis-
covery (MSD).

Anamus npomugepaunu CFSE.

Knetku, moaexamue MEUCHHIO, pECYCICHIUPOBANHM B 1 MII MpeaBapuTeIbHO HAarpeToro PBS mpu koxeu-
HOH KOHLEHTpauuH BILIOTh 10 1E7 xieTox/ma B 15 ma koHHdeckoi nmpodupke. OauH MUKpOIUTp 2 MM HCXOA-
Horo pactBopa CFSE (Life Technologies) no6aBiami HEMOCPEACTBEHHO K KJICTKAM C HOCICAYIOIIMM HEMEIICH-
HbIM NEPEMEIIMBAHHEM HA BCTPSAXHBATENE 11 0OECIeUYeHHS PAaBHOMEPHOro MeueHus. Ilocne mHKyOauuu mpu
KOMHATHOU TEMIICPATypE B TCYCHUE 5 MHH, OKPALIMBAHUE OCTAHABIMBAIN H0OaBICHHEM 14 M neasHO# cpeabl
JJ1 KyJIbTHBHPOBAHUSA KJIETOK. MeueHbIe KIETKU MPOMBIBATM TPH pa3a JEAIHON cpeaod. KneTku noacyuTeiBa-
i u goBoaund 10 4E6 kiaerox/ma B RPMI1640+10% FBS, nonomenHo# 100 ME/ma IL-2 (PeproTech) u pac-
CEBAJH B IUIAHIIETHI, MOKPBITHIE aHTHTENaMu MPoTuB CD3 u TecTupyembiMu anTuteaamu. [locne akruanuu T-
KJIETOK KJIETKH coOupanu u npomsiBand PBS+0,5% BSA oauH pa3 mo mepexoaa K CTAAHH MHOTOIBETHOTO OK-
parMBaHUA A AHATH3A MPOTOYHOH IIUTOMETPHH.

MHOTOUBETHAS MPOTOYHAS IUTOMETPHS.

AxruBupoBaHHble T-kJIeTku coOupanu u npombiBaau PBS. Kierku cHauana oxparmuBanu ¢ HCNOJIb30Ba-
HHMEM 4YyBCTBHTECJIBHOTO K >KH3HECIIOCOOHOCTH KJIETOK (PMKCHPYEMOrO KpacHTENsd AAJbHEr0 KPAacHOTO CHEKTPA
LIVE/DEAD (Life Technologies), B COOTBETCTBHH C MPOTOKOJIOM IMOCTABLIMKA. [10CIC OTMBIBKH KPACHUTEIIA
aHTHTENA 1 ACTEKUMH, KOHBIOTHPOBAHHBIC C PA3IUYHBIMH KPACHTEISIMH, HHKYOUpOBamM C KjieTkamu npu 4°C
B TeueHHe 30 muH. OKpalIeHHBIC KJICTKH MPOMBIBAIH OJUH pa3 JeasHsM Oydepom miast okpamuBanus FACS
(PBS+0,5% BSA) nepen obpadorkoii Ha mporouHoMm IuromeTpe FACS Canto unu FACS Canto II. Pabouue
XapaKTEPHUCTHKH LUTOMETPA IMPOBEPSIH €KECYTOUHO C HCIOJB30BAHHEM OYCHH JUII YCTAHOBKHM H NPOBEPKH
mitomerpa (BD Biosciences), u macmradbupoBanue HanpspkeHusd PMT u miomaau mpoBOIUIM HA OCHOBAHUH
HEOKPAIICHHBIX KJIeTOK. KoMmneHncauumio BhmoaHsam ¢ ucnosb3oBanreM OycudH OneComp umun UltraComp (eBi-
oscience), HHAUBUAYAIbHO OKPALICHHBIX C HCIOJIB30BAHUEM AHTUTEN JJI ICTCKUMH, KOHBIOTHPOBAHHBIX C (-
OpPOXPOMOM.

Ananu3 uuTokuHOB MSD.

VYposenb nutokuHOB IFN-y, IL-10, IL-2 u TNF-o0 B CynepHaTaHTe KyJabTyphl KJIETOK ONPEACIANU C UC-
MOJIb30BAHHEM H3TOTOBJICHHOTO HA 3aka3 Habopa MSD human V-Plex. O6pa3usl cHayana pa3soaumu 1:200 B
pazbasureze 2. KamuOparop Tarke moAroTaBIHBAIH B pa30aBHTENE 2 B COOTBETCTBHH C HHCTPYKIMEH K HAOOpy.
PasBeneHHbIC 00pa3ubl U KaaTHOpaTopsl 10OABISLIM B YEPHBIN IaHIEeT MSD, KOTOpBIH 3aTeM IEpPMETHUYHO 3a-
KPbIBAJTH KJICHKOH MICHKOH U MIIAHIICTOB U HHKYOHUPOBAM IMPH KOMHATHOH TEMIIEPAType C BCTPAXUBAHUEM B
TeueHue 2 4. [Tocne nobaBneHUs 25 MKJI pacTBOPA AaHTUTENA JUIA NETCKUUH, CBEKEIIPHIOTOBICHHOTO B Pa30aBH-
Tene 2, B KOKIAYIO JYHKY, IJIAHIIET CHOBA TEPMETHYHO 3aKPBIBANM M MHKYOMPOBAJIH IMPH KOMHATHOW TeMrepa-
Type C BCTPAXHMBAHMEM B TEUEHHE ClaeAyrowmux 2 4. [11aHIueTsl mMpoMbIBaJM 3 pa3a ¢ UCHOJb30BaHHEM 150
M1/ myHky PBS mmoc 0,05% Tween-20 nepen mobaBiaeHueMm 150 MKI/IYyHKY CBEXEpa3BeACHHOro 2x Oydepa
JUI CYUTHIBAHUSA, M HEMEAJICHHO CUuThIBAIH Ha cuuThiBarene MESO QuickPlex. /laHHbIE aHAMU3HPOBANH C HC-
NOJIb30BaHUEM MporpaMMuoro odecneueHns MSD Workbench.

Anamu3 akruBauuu CD4+ T-kJIeTOK Y€I0BEKA in Vitro - B CBI3AHHOM U PaCTBOPHMOM (popmare.

CeexesbiaencHHple CD4+ T-xieTku 4YegoBEKa MOJABEPrajid MPEIBAPUTCIBHOH CTUMYILMH B 24-
JYHOYHBIX IUIAHIIETAX C HCHOJb30BaHHEM aHturen mpotuB CD3 (1 mxr/mum) u anruren mporus CD28 (3
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MKr/mi) B TedeHue 48 4. Kietkn cobupany, mpomsiBasii 1 cmemmBanu ¢ DynaBeads nporus CD3 (Life Tech-
nologies) B cootnowenuu 1:1 B cpene AIM-V, nononnennoii 100 ME/mn IL-2 (PeproTech). 3arem cmech kie-
Tok/OycuH pacceBanu npu 100000 Ha nyHKY B 96-JIyHOUHbIE TUIOCKOJOHHBIE MIAHIICTHI, JIUOO 0€3 MOKPBITHS
(nnst pactBopuMoro dopmarta), 1160 ¢ nokpeitueM H2L5 hIgG4PE (ans ceszanHoro gopmara). J{ns pacteopu-
moro ¢opmata H2L5 hIgG4PE noGasisuiv B TyHKM Ha Bpems pacceBa kietok. [Tocne uHky6auuu npu 37°C B
TeuyeHue 3,5 CyTOK CyMepHATaHThl KyJbTYp KJIETOK COOMpANU JUIS MYJIBTHILIEKCHOrO M3MEPEHHs LIMTOKHHOB
nocpeactsom MSD.

Ananu3 in vitro aktuain PBMC denoseka B pacTBope.

CaexesbinieneHHble PBMC denoBeka noaseprajiy npeaBapUTeNIbHON CTUMYISUMN B 24-JYHOUYHBIX TJIaH-
1IeTax, NOKPBIThIX aHTUTeNaMu npoTuB CD3 (1 Mkr/mia) u antutenamu npotus CD28 (5 Mkr/mi) B TeyeHue 48
4. OkpaweHnbie CFSE knetkn nonyyanu u cmewmBanu ¢ DynaBeads nporus CD3 (Life Technologies) B coor-
Howenuu 1:1 B cpene AIM-V, nonmonnennoit 100 ME/mn IL-2 (PeproTech). 3atem cMech Ki1eTOK/OyCHH pacce-
Baiu nipu 200000 Ha NyHKY B 96-TyHOYHbBIE TUIOCKOMOHHBIE TUIAHIIETHI, MPEABAPUTETHHO MOKPBIThIE 1 MKI/MI
antutena npotuB CD3. H2L5 hIgG4PE u KOHTpoJIbHOE aHTHUTENO 100aBIsAIN HEMOCPEACTBEHHO B JIYHKH B HX
pactBopumoii popme. [Tocae unkybaunu npu 37°C B TeyeHue 3,5 CyTOK CyNepHATaHThI KyJbTYp KJIETOK COOH-
pajty Uil MyJIBTHUILUIEKCHOTO M3MEPEHHSI LIMTOKMHOB MocpencTBoM MSD, 1 kiieTku coOupanu Juis aHaiu3a mpo-
Jmudepanuy 1 SKCIPECCHN MapKepOB MOCPEACTBOM ITPOTOUHON LIMTOMETPHUH.

AHanu3 NaHHbIX.

AHanu3 JaHHBIX IPOTOYHOI IUTOMETPHH.

JlaHHBIE TPOTOYHOW NMTOMETPUM AHAJTWU3UPOBAIU MOCPEACTBOM MNporpammHoro obecrnedeHus Flowlo
(FlowJo LLC). CHayana MepTBbIe KJIETKH OTOMpAIM Ha OCHOBAHMM OKpAIIMBAHHS UyBCTBUTEJIbHBIM K YXH3HE-
crocobHocTH kieTok kpacutesnem LIVE/DEAD. Jly6aeTsl oTcekanu Ha auarpamme paccesnus FSC-H: FSC-W.
[Tony4yeHHbIe B pe3yJibTaTe *KHBbIE OTIENbHbIC KICTKM aHATU3UPOBAIM MO SKCIIPECCHH MAapKepOB aKTHUBALMU B
pasnuuHbIX cyonomynsanusax T-kierok, Takux kak CD4+ mmu CD8+ T-kjieTkd, U BbIpaXald Kak MPOLEHT OT
MICXO/IHOM TOTMYJISIMY WJIM MEMaHHy0 MHTeHCHBHOCTH (uiyopecuenuun (MFT).

Amnanus nponudepaunn CFSE.

Jannbeie CFSE ananusupoBanu Tarke nocpeactsoM Flowjo. Tlocne uCKIrOUeHUST MEPTBBIX KJIETOK U 1y 0-
JIETOB, OKHO "MposudepupoBaBIINX KIETOK" ONpe/eNsiiii Ha OCHOBAHWM HEAKTMBUPOBAaHHBIX T-kieTok. JIroOble
KJIETKH, TOTMABIIIE B 3TO OKHO B JIIOOOM JaHHOM 00paslie, CUNTAIH NpoJuGeprupoBaBIIMMH KiIeTkaMu. JlaHHbIe
PerucTpUpOBANIY KaK MPOLEHT npoudepanuu.

AHanu3 UCTOUICHUA KJIETOK nocpeactsoM FACS.

HcTourenune xieTok aHatu3upoBainu nocpeactsoMm FlowJo. CHayana OKHO IS )KMBBIX KJIETOK OTIPEIEIIsITH
Ha OCHOBAHWHW OKpAlUMBAHMS YyBCTBUTEJIBHBIM K >KH3HECTIOCOOHOCTH KieTok kpacureieM LIVE/DEAD. 3arem
nyOJeThl OTceKau, kak onucaHo paHee. [IponeHTbl cyOnonyssiiuii skuBbix CD4+ unun CD8+ T-kineTok paccuu-
THIBJIM B Ka4eCTBE MOKa3aTessl UCTOILEHUS KIIETOK.

AHanu3 nojgdopa KpHBOif OTBETa B 3aBUCUMOCTH OT J103bl aHTUTEJ

JlaHHBIe OTBETa B 3aBUCUMOCTH OT [103bI UMIIOPTUPOBAIIM B MporpaMMHoe odecneuerre GraphPad Prism u
TpaHc(hopMHUpOBaIU B orapudpmuueckoi mkane. OTBET B 3aBUCUMOCTH OT JIO3bI arOHUCTA B MOZGJISAX C Pa3iny-
HBIM YIJIOM HakKJIOHa KPWUBOH MCIOJB30BAIM JAJS MOJ00pa KPUBOM, COOTBETCTBYIOIIEH JAaHHBIM, M MOJYYEHHUS
3HaueHuit EC50. ®opmMyna nonbopa npuBeeHa HIKE

Y=HuxHee+ (BepxHee-HmkHee) / (1+10" ( (LogEC50-X) *yToJ HaKJIOHA) )
PesyabraTsl

HUneHTrdukanys HauIy4dIuX MpIIIUHBIX aHTUTeN npoThB ICOS uvenoBeka.

[TpoBoAMIM CKPUHUHT YETHIPHA/LATH MBILIMHBIX MAD 1o cBs3biBanuio [COS yenoBeka 1 ABAHCKOTO Ma-
Kaka ¥ arOHUCTHUYECKOH aKTUBHOCTH. J[BeHanLaTh ObLIO BO3MOXKHO MEPEKIOHMPOBATh, CEKBEHUPOBATh, BbIpAC-
TUTh U OYHCTHUTH B JOCTATOUHBIX KOJIMYECTBAX JIs QYyHKIHMOHATBHBIX UCClenoBaHud. Bee TecTpoBain no xa-
paKkTepUCTHKaM CBS3bIBaHUS C Ucnojib3oBaHHeM BlAcore. OOHapy kMK, U4TO J1Ba CBS3BIBAIUCH OUeHb cJ1abo/He
CBSI3BIBAIMCH. JlecATh OUYMILIEHHBIX MAb TecTHpoBaIM MocpencTBOM (DYHKIMOHAIBHOTO aHajau3a "aroHumsma'.
Yerblpe HaMIy4IIMX aroHUCTa MAb (0003HaueHHble kak 422.2, 279.1, 314.8 u 88.2 B Tabn. 5 HUXKeE), HA OCHOBA-
HUHU UX CIIOCOOHOCTH WHAYLMPOBATH mposudepanuio T-Ki1eTok u npoAaykiuio nutokuHa [FN-y y MHOXecTBa
3JI0POBBIX JOHOPOB-JIOJIEH, 0TOMpanu 1 nojyydanu B hopme xumep ¢ yenoBeueckumu 1gG1. TlocnenosarenbHo-
ctu CDR nns 314.8, 882, 92.17, 1451 u 53.3 nokasaHbl BMecTe ¢ npyrumud mAb mporus ICOS B
PCT/EP2012/055735 (WO 2012/131004).

BapuabenbHas o01acTh Tsxesnol uenu 1 kioHa 88.2 npeacraeneHa Hibke kak SEQ ID NO:13

QVQLQQPGAELVRPGASVKLSCKASGYSFTSYWINWVKQRPGQGLEWIGNIYPSDSYTN
YNQMFKDKATLTVDKSSNTAYMQLTSPTSEDSAVYYCTRWNLSYYFDNNYYLDYNGQGTTLTVS

S (SEQ ID NO:13)
BapuabenpHas obnacTh yierkoii nenu A kiiona 88.2 npencrasnena Huwxke kak SEQ ID NO:14
QAVVTQESALTTSPGETVTLTCRSSTGAVTTSNYANWVQEKPDHLFTGLIGGTNNRAPG

VPARFSGSLIGDKAALTITGAQTEDEAIYFCALWYNNHLVFGGGTKLTVL (SEQ ID
NO:14)
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Tabauua 5
Cas3piBaHME U KOHKYpeHIws mAb npotus ICOS
Kion # mAbBiacore Biacore |PeakumoHHoc|IHrubupoBalKonkypeHunusa| KoHKkypeHun
npoTue s s noco6Hble N0 HUe NIpOTUB S NMPOTUB
ICOS uesloBEKA TBAHCKOT |OTHOWEHMIO K|CBS3EBaHUS| 314.8 121.4
(HM) o Makaka|l CD28/CTLA4 ICOS-L
(HM)
53.3 30.4 19.7 - ++ + +
88.2 31 23 - + + +
92.17 27.5 18.8 - ++ + +
145.1 49.5 43.5 - ++ + +
314.8 17 9.3 - +++ + +
121.4 15 58 - - -/+ -/+
202.24 46 19 - + + +
279.1 39 33 - + + +
293.1 7.6 10 - ++ + +
422.2 5.7 4.46 - ++ ++ +

Bocemsb u3 ayumnx cesspiBatomux 1COS knonoB TectupoBany no npoaykuuu [FN-y u npommdeparmn T-
KJIETOK C HCIIOJIb30BAaHUEM aHAJIN3a HAa OCHOBE KJIETOK B AM3aifHE MOBBILIEHHS JO3bI [0 CPABHEHUIO C KOHTPOJIb-
HbIMU MbIIHHBIME [gG1 u EPR7114. Ha ocHOBaHMM 3THX aHAU30B, KJIOH, 0003HAYCHHBIH 422.2, BRIOpaH is
ryMaHM3auuy; cM. ¢ur. 1 u 2.

[Tpumep 3. ['yMaHU3aLIUS AaHTUTEIL.

OKCIEPUMEHTAIIBHBIN crIOCO0(BI).

Beinenenue BapradbenbHbix reHos anturena u3 MPHK u monyuyenue xumepHoro anturena ¢ Fc aukoro tu-
na.

Tortanphyto PHK oumianu u3 ocangka knetok ruOpunomMsl 422.2, nmoasepraid oOpaTHOH TpaHCKPHITLIMH
s noiyuenus kJIHK, u3 kotopoit npoaykTsl BapuabenbHbIX reHoB, npuonusutensHo 400 1m.0., BBIIEISIIN NO-
cpencteoM [11[P u ouninanu mocpencTsom anekTpodopesa B arapo3HOM rejie.

OumieHHble (parMeHThl BapuabeslbHO# 001acTH KIoHHpoBand B BekTopsl pTT5, conepiaiime 1ubo KoH-
cTaHTHYI oOnacth 1gG1 uenoBeka, MO0 KOHCTAHTHYIO 00J1acTh Karma yejoBeka, U TpaHCHOPMHUPOBAIA UMHU
KoMreTeHTHbIe kineTku DH5a. Kononun otOupanu M ucmons3oBanu Uil MHOKYJISILMU L-cpenbl, conepkarueit
AMITULHJIJIUH. HﬂaSMl/IIIHy}O IIHK BBIJACJIAIA U3 KYJIBTYP C UCIOJIb30BAHUEM Ha60pa JUI BBIJACJICHHUA B MHUHU-
macmrabe QuickLyse. I'eHpl BapraOensHON TsHKENON U JIETKO# 1ienell CEKBEHHPOBATH, U JaHHBIE O MOCJIeI0Ba-
TENbHOCTH BBIPAaBHUBAIU criocobamMu MHAOOPMATHKH AN MACHTH(UKALMH 110CIEI0BATENbHOCTENH IeHOB BapHa-
6enbHOM TSDKENOH M JIerKoit eneii.

KnoHupoBaHue XUMEPHBIX aHTUTEN 422.2 ¢ oNnTUMHU3aLMEH KOJOHHOTO COCTaBa.

3pernbie GENKOBBIE MOCIEIOBATENIHHOCTH MBIIIMHONW BapHaOenbHON 00J1acTH MoABEpraiu 00paTHOM TpaHC-
msiumu B JIHK, 3aTem onTMMu3anyMy KOJOHHOTO cocTaBa. 3aTeM MocieqoBaTeabHOCTH Vy U Vi MoaudHLupoBa-
JM JJ1SL BKJIFOUEHHSI IPEANIOYTUTENBHONW MATh-IUITPHX-HETPAHCIMPYEMON 00JIaCTH U MPEANOYTHUTEIbHBIX y4acT-
KOB JUIsl KIIOHMPOBAHMUS C JIF0O0T0 KOHIIA. AaNTHPOBAaHHYIO MOC/IEN0BATENBHOCTh Vi KOHCTPYHpOBaiIu de novo
¢ ucrosb30BaHueM crocoba Ha ocHose [1LIP, u 3aTem nepekpsiBaroLiecs OJTUrOHYKICOTU B! MpuBUBaU B 1gG1
yenoseka ¢ Fc muxoro tuna wnu B hIgG1 ¢ uHaktuBupoBanHeiM Fc (L235A, G237A), umu B higG4 co crabumm-
3MpOBaHHOMN LIapHUpHOH obnacteio (S228P, L235E) (IgG4PE), npucyrtcTBytouue B Bektopax pTT. Anantupo-
BaHHYIO MOCIEA0BATENBHOCTh V| KOHCTPYHPOBaIM de novo ¢ MCIoNb30BaHUEM criocoba Ha ocHoBe [1LIP, u 3a-
TEM TMEPEKPhIBAIOLINECS OJMTOHYKJICOTHIbI MTPUBUBAIM B Kkappa KOHCTaHTHYIO 00JacTh Karma, MpUCYTCTBYIO-
u1yto B Bektope pTTS.

[MTonyuennsie rutazmuas! pTT ucnonszosanu as tpaHcdekuunit HEK nnst monydeHust XMMEpHBIX aHTUTEIL.

I'ymaHu3aums BapraOeabHbIX JOMEHOB 422.2.

Marpuip! BapuabenbHbIxX (V) reHoB BbIOMpasy At ryMaHu3auuu 422.2 nocpeacTBOM MOMCKA B MOIXO/s-
KX 0a3zax JaHHBIX COOCTBEHHON pa3pabOTKU [UIsi 3apOIBILIEBOI TSHKEJION U JIETKOW Lienel ¢ MCIOIb30BaHUEM
V obnacreit 422.2 ¢ 3amackupoanHbiMH CDR ¢ ucnonp3oBanuem BLASTP. IGHV1-69 u IGKV3-11 BeiOpanu
u3 Haunyuiiux cosrnajgeHuid B BLASTP B kauecTBe MmaTpuil kapkacHOH oOmactéd V reHa Juis ryMaHM3aLUd
422.2. Yenoseueckue 3apopbiieBbie coenuHutenbHbie (J) renst IGHJ6 u IGKJ2 BpiOpaHb! 1 ryMaHH3aMu
422.2.

Paznuuus octaTkoB MeX/y 4EJIOBEYECKUX 3aPOABbILIEBBIMU F'€HAMH U MOCJIEA0BATENbHOCTH 422.2 UIEHTH-
¢dupoBany, 4To0bI CIIOCOOCTBOBATH BHIOOPY 0OpaTHBIX MyTalMii (MyTauMid, BBEACHHBIX ISl U3MEHEHHUS CIie-
M (UUECKOro ocTaTka 4enoBeYeckoil KapkacHO# 00JIaCTH Ha MBILIMHBIN ocTaTok). [llecTh ryMaHH3MpPOBaHHBIX
BapuaHToB VH M 1IecTh T'yMaHM3UPOBAHHBIX BAPMAHTOB V| pa3padoTaiM, MOABEPIIIM ONTHUMHU3ALMH KOJOHHOTO
cocTaBa M 3aTeM MOJIM(UIMPOBAIN AJIsl BKIIOYECHHUS MPENNOYTUTENbHBIX 5'- 1 3'-yUIMHEHUI. AnanTupOBaHHbIE
NOCJIeI0BATEILHOCTH BapuabesbHON 0071acTH KOHCTPYHPOBaIK de novo C UCTIONIb30BaHHEM CIIOCO0a Ha OCHOBE
[1LIP, 1 3aTeM MepeKpbIBAIOIIHECS OJIMTOHYKJICOTH Bl COOTBETCTBEHHO KJIIOHUPOBaIU B BEeKTOpbI pTT.

[Tonyuennsie mnazmuasl pTT ucnonszoBanu B tpaHchekuusx HEK nns nmonydyeHus: ryMaHU3MpPOBaHHBIX
antuten. Knerkn HEK2936E B cycneHsuu moacumthiBaid ¥ pasBommin a0 1,5x10° kaerox/mn - 2x10° kie-
TOK/MJI C UCIIOJIb30BaHHEM cpenibl mis dkcnpeccun 293 Freestyle, momonnenHoit 0,05% reHeTUMHOM, U IS
HEKOTOPBIX IKCIIEPUMEHTOB, H0OMoJHeHHOM 1% mmoponukom F68. JIHK u pearent ans tpancdekuuu (Gemini
wim 293-Fectin) no6asmsimn k OptiMEM 1 0CTOPO’KHO TOMOTr€HU3MPOBAM nepea UHKyOauuen B teuenue 20-30
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MUH NpU KOMHaTHOI Temnepartype. 3atem JITHK-nunuaHele KOMIiekcel OObEANHAIHN C CYCNEH3USAMH KJIETOK, U
TpaHcHULMpPOBaHHbIE KJIETKH MHKYyOupoBaiu npu 37°C, 5% CO2, 125 o6/MuH. /i1 HEKOTOPBIX TpaHChEKLMi
MUTATENIBHYIO CpeAy ¢ TPUNTOHOM (cpemy mist skcrpeccuu 293 Freestyle, nononnennyo 1% rmitoponukom F68
1 20% mac./00. Ka3eMHOBOTO TPUIITOHA) TOO0ABJISUIH B Cpeay uid TpaHchekuuu yepe3 24-48 u mocie TpaHchek-
uun. CycrneH3ud TpaHCHUIUPOBAHHBIX KJIETOK MHKYOHUPOBAJIM B T€YEHHE 5-8 CYTOK, MOKa KOJUYECTBO XKHU3HE-
CMOCOOHBIX KJIETOK He mamano Hibke 60%, 3aTeM LeHTpudYrupoBaiu (B 3aBUCUMOCTH OT KOHCTpykuuu). Cy-
MepHATAHThI COOMpaANH U GUIBTPOBAITH.

AHTHTEIa OUYMILAIH MOCPEACTBOM MPOMYyCKaHUs CynepHaTaHToB uepe3 1 ma kosnoHky HiTrap HP ¢ Genkom
A nns obecriedeHus CBA3bIBAHUS aHTHUTENA, MPOMBIBKH KOJIOHKH mocpeacTtBoM 10 mu PBS u antounu ¢ UCnosib-
3oBanueM 5 M IgG Elute (Pierce, 21009). OuuiueHHbIi 6en0k noasepraid odmeHy 0ydepa Ha PBS ¢ ncnosb-
30BaHUEeM (GUIBTPYIOMUX HeHTpudyrupyemprx enunuil Millipore Centricon® (otceuenue 30000) U orleHUBANIN
KOJINUECTBEHHO Ha cniekTpodoTomeTpe Nandrop.

Pe3yabTaTsl

CKOHCTPYHMPOBaHHBIE SKCMPECCUPYIOLHE TITa3MHU/IBI.

ITocnenoBarenbHOCTH BapUaOENBHOTO T€Ha MBIIIMHOIO aHTUTENA U3 KJIOHA FHOpUAOMBI 422.2 yCHelHo
BBIJICJISUIM, U MOCJIeIOBAaTEeIbHOCTH TokazaHbl Hibke kak SEQ ID NO: 19 u 20 cOOTBETCTBEHHO TaK e, Kak Ha

¢wr. 8.
422 HC
QVQLOQSGPELVRPGESVKISCMGSGYTFTDYAMHWVKQSHAKSLEWIGLISIYSDHTN
YNQKFQGKATMTVDKSSSTAYMELARLTSEDSAIYYCGRNNYGNYGWY FDVWGAGTTVTVSS
(SEQ ID NO:19)
422 LC

ENVLTQSPAIMSASPGEKVTMTCSASSSVSYMHWYQQKSITSPKLWIYDTSKLASGVPG
RFSGSGSGNSYSLTISSMEAEDVATYYCFQGSGYPYTFGGGTKLEIKR (SEQ ID NO:20)

KnoHnupoBaHue BbIEIEHHBIX BapuadeabHbIX obnacTeii B u3dpanHbie BekTophl pTTS npusesno B pe3ysibTaTe
K MOJIYUYEHMIO TJIa3MMJ, KOAUPYIOIIUX MOCIeI0BaTEIbHOCTh XUMEPHOH JieTkoi Lenu 422.2 u nocjenoBaTesbHO-
cTu xumepHo#t Tshxenoit uenu B hIgG1 ¢ Fc aukoro tuna, hIgG1 ¢ nnaktuBupoBanHbeiM Fe (L235A/G237A, ny-
mepauus no EU) unu B hlgG4 PE (S228P/L235E, nymepauus EU). XumepHble aHTHTeNa UCTOIB30BAIN IS
MOATBEPKICHHUS PYHKIHOHATBHOCTH KIOHHMPOBAHHBIX MBIIIUHBIX 00facteil V u 11 uaeHTuduKanuu Haudoee
MPUTOAHOTO M30THIIA.

Konctpyuposanue skcnpeccupyomux miasMua pTT aas MIEKONMHUTAIOMIMX, KOJUPYIOMIMX THKENIble U
JIETKHE 1IeTM Pa3IMUHbIX I'YMaHU3UPOBAHHBIX BApUAHTOB 422.2, MPOBEIEHO YCMELIHO.

Okcnpeccusi, ounctka v uaeHtudukanus H2LS hIgG4PE.

ITocnenorarensHocTH 3penoro Oenka H2LS hIgG4PE BiitoueHsl B ¢ur. 9 ¢ AOMOJHUTENbHBIMU 0003Haue-
Husmu. [TocnenosarensHocTH JIHK koaupyrommx obnacteii TshxkenbiX v jJerkux ueneid H2LS higG4PE Brutoue-
HbI B ur. 10 u 11.

[Tpumep 4. OyHKIMOHAIBHBIN aHanu3 H2LS.

Cas3biBanue peuenTopa Fe.

I'ymanusupoBaHHoe antuteno H2LS monuduumposanu ot uzotuna IgG1 yenoseka 10 MoanHIMpPOBaH-
Horo m3otuna IgG4 denoseka, Briovaromero mytauun S228P, L235E (aymepauus EU) mis npeaoTBpalieHus
oOMeHa aHTHreHcBsi3piBarolMu (pparmentamu (Fab). [gG4PE uenoreka BeiOpaH BmMecto 1gG1 denoeka, mo-
CKOJIbKY OH yMEHBIIAeT CBA3bIBaHHE MAb ¢ akTuBHpyrommMmu peuenropamu Fcy m Clq, takum o0pas3om,
yMeHbIIas MOTeHIIHaT MADb WHIYIMPOBATh MCTOIICHUE MONOKUTENBHBIX M0 [COS KJIETOK MOCPENCTBOM aHTH-
Ten03aBUCUMOM HUTOTOKCHYHOCTH (ADCC) win kommuemeHT3aBucumoit uutorokcudHoctu (CDC). Kpome To-
ro, IgG4PE uenopeka (S228P, L235E) coxpanseT ces3biBanue ¢ FCyRIIb (MHrHOHpyomum perientopoM Fcy).

Bzaumopetictre ¢ FCyRIIb MokeT ObITh KPUTUYECKUM ISl arOHUCTHUECKO# aKTUBHOCTH QHTUTEJ MPOTUB
ICOS nocpeactBoM obecrnedyeHus] MEPEKPECTHOrO CBsA3bIBaHMS aHTUTeN. [lokazaHo, 4TO B3auMOAEHCTBUE C
FcyRIIb siBnsieTcss KpUTHUECKMM JUIsSl arOHUCTHYECKOW aKTUBHOCTH APYTMX UMMYHOMOIYJIMPYIOILIMX aHTUTEJ,
HalleJICHHbIX Ha peuentopsl cemeiicTBa TNF-a, Tak ke, kak Ha CD28 (Bartholomaeus P. et al., "Cell contact-
dependent priming and Fc interaction with CD32+ immune cells contribute to the TGN1412-triggered cytokine
response”. J. Immunol., 192(5); 2091-8 (2014)).

Kpome Toro, nokazaHo, uro IgG4PE uyenoBeka yMeHbLIAET CBA3bIBaHHE MAD ¢ aKTMBHUDPYIOLIUMHU pelier-
Topamu Fcy (FcyRI, FcyRIla u FeyRIlla) u Clq, Takum oOpa3oM yMmeHbllas MOTeHIManl mAb uHayuMpoBath
UCTOLLEHUE MOJOKUTENBHBIX M0 [COS KJIeTOK MOCPEACTBOM aHTUTENO03aBUCHMON HUTOTOKcHUHOCTH (ADCC)
WM KoMmIuieMeHT3aBucuMoit utorokcudHoctu (CDC). Kpome Toro, IgG4PE (S228P, L235E) uenoseka coxpa-
HseT cBsazbiBaHue ¢ FcyRIIb (uHrubupyroummM peuentopom Fey) (tabi. 6).

B Tabn. 6 Hmke nokasaHa penpeseHTaTHBHas ad(UHHOCTH CBA3bIBAHMs C peuentopamu Fcy uenoBeka
Haunyuiero H2LS B popme anturena nu6o higG1l, nudo higG4PE.

Tabnuua 6
PenpesenTtaruBHas ap@UHHOCTD HAMTYUYLLIEr0 r'yMaHU3MPOBAHHOIO aHTHUTENA
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npotus ICOS, B popme nubo higG1, nudo higG4PE, mis peuentopos Fcy uenoseka

FoyR ITa | FoyR IIa | FopR FeyR FefR
FefR 1 H131 R131 ITb IIla IIIa
AHTUTENna V158 F158
KD KD (uM) | KD (mM) KD KD (uM) | KD (:M)
(uM) (HM)
422 H2L5 IgGL 60, 8 205 662 1340 281 862
WT
122 H2L5
hIgG4PE (H2L5 645 NB 2500 1470 NB NB
19G4PE)

NB:()TCyTCTBl/le CBsA3bIBAHUA.

DKCIepUMEHTATBHBIHN croco0.

DyHKIMOHATIbHAS OLIEHKA 'YMaHU3UPOBaHHbBIX BapUaHTOB 422.2.

Jis ryMaHM3aUMy YEThIpEX KaHAMIATOB Ha aroHUcTHUYeckue aHtutesa npotus [COS, nonayyanu Mpliu-
Hble-4eJIOBEUECKHE XUMEPBI, NPECTABNISAIOLINE CO00i CnuThle OeNKK U3 MBIILHHOM oOnact V u yactu Fe IgGl
YeoBeKa. DTH UeThIpe XMMEPHBIX aHTHUTEJIa TECTUPOBAJIM B aHATU3e akTHBaLKUK cyMMapHbix PBMC uesnoBeka B
CBsA3aHHOU ¢ ruiaHeToM ¢opme. Jlns xumepsl 422.2 npotus [COS noka3aHa HauIyyilas arOHUCTHYECKas ak-
TUBHOCTH B aHaTH3e akTUBALNK CBA3aHHBIX PBMC. [1o 00beIMHEHHBIM JaHHBIM CBA3BIBAHUS U OMOPH3HUECKUM
cBoiicTBaM KJIOH 422.2 BpiOpanu 1yis rymaHu3anuu. YeTbipe ryMaHU3MpOBaHHBIX BapuaHTta 422.2 BbiOpayiu Ha
ocHoBaHMU cBsi3biBaHus ¢ [COS u Guopusnueckux xapakrepuctuk (422.2 H2LO, H2LS5, HSLO u H5L5) u Tec-
TUPOBAJIM B aHaIu3ax akTupauuu cBsizaHHbX PBMC. Jlns BapuanTa H2LS5 nokasaiu cpaBHUMYIO WK JIYULIYIO
aKTUBALMIO T-KJIETOK, KaK H3MEPEHO MO0 MPOAYKIHH IUTOKWHOB, OTHOCHUTENIBHO IPYTHX BapuaHToB (¢ur. 3).

BapuabenpHast obnactb Tsbkenoit uenu (Vi) ¥ 3penas Tsokenas Lenb A1 BapuanTa HS npencraBneHbl HU-
ke kak SEQ ID NO:15 u 16 coOTBETCTBEHHO.

H5 VH

QVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYAMHWVROAPGOGLEWIGLISIYSDHTN

YNQKFQGRATMTVDKSTSTAYMELSSLRSEDTAVYYCGRNNYGNYGWYFDVWGQGTTVTVSS

(SEQ ID NO:15)
3penas Tsokenas nenb HS
QVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYAMHWVRQAPGQGLEWIGLISIYSDHTN

YNOKFOGRATMTVDKSTSTAYMELSSLRSEDTAVYYCGRNNYGNYGWY FDVWGQGTTVTVSSAS

TKGPSVFPLAPSSKSTSGGTAALGCLVKDY FPEPVTVSWNSGALTSGVHT FPAVLOSSGLYSLS
SVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIEKT I SKAKGOPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TOK
SLSLSPGK (SEQ ID NO:16)

BapuabenbHas obnacts jerkoid nenu (Vy) u 3penas Jierkas uenb Juis Bapuanta LO npencrasneHsl Hke
kak SEQ ID NO:17 u 18 cOOTBETCTBEHHO.
L0V,
EIVLTQSPATLSLSPGERATLSCSASSSVSYMHWYQQKPGOAPRLLIYDTSKLASGIPA

RFSGSGSGTDFTLTISSLEPEDFAVYYCFQGSGYPYTFGQGTKLEIK (SEQ ID NO:17)
3penas serkas uenb LO
EIVLTQSPATLSLSPGERATLSCSASSSVSYMHWYQQKPGQAPRLLIYDTSKLASGIPA
RFSGSGSGTDFTLTISSLEPEDFAVYYCFQGSGYPYTFGQGTKLEIKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEK

HKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:18)

Bri6op 1qG4[PE] B xauecTse nzoruna.

3arem 422 H2L5 1gG1 TecTrpoBaiu B pa3iMyHbIX aHAIM3ax akTHBALUMU cymmapHbix PBMC B pacTBopu-
Moii hopme. DTOT pacTBOPUMBI hopMmaT, Mo-BUAMMOMY, 60JIee COOTBETCTBYET COCTOSTHHIO in Vivo, MOCKOJIBKY B
aHanu3ax cyMMapHbiXx PBMC nuMMGOLMTBI, MOHOLMTBI U APYrHe UMMYHOLIMTBI COIEPXKATCSA B OIHOM U TOM ke
nyHke. Onnako st 422 H2LS IgG1 mAb nocTossHHO noka3bIBajld YMEHBLIEHHYIO )KHU3HECTIOCOOHOCTD MOMYJIs-
uuit T-KJIeTOK, HAMOMUHAIOLIY IO UCTOIEHHE T-KIeToK. DTOT pe3yapTaT HabJIoaiu B Pa3IMYHOM CTENEHU s
11 370pOBBIX JOHOPOB, KOTOPBIX TECTUPOBAIH, U OH ObLT OoJiee BbipaxkeH st CD4+ T-knetok, yem s CD8+
T-knetok. B otiuume ot 3toro, ans anturena 422 H2L5 He noka3aHO 3HAYMTEIBHOIO YMEHBLICHUS KU3HECIO-
cobHocT T-Kkierok mpu skcnpeccud B ¢popme nubo msoruna [gG4[PE], nubo u3oTHna ¢ HHAKTUBUPOBAHHBIM
Fc, uTo mo3BoJisieT npeanoaraTh, 4YTo YMEHbILEHHAs )KU3HECTIOCOOHOCTh MOXKET ObITh 00YCIIOBIIEHA OMOCPENO-
BaHHOI FcyR aHTUTEN03aBUCHMOI KIeTOUHON HUTOTOKCHUHOCTBIO (ADCC) (dur. 4).

3asucumblii oT 1036l H2LS5 hIqG4PE otser B aHanuse aktuBauuu CD4+ T-kiieTok.

Jlns konmuecTBeHHOH oueHkH 3¢ dekroB akTupauuu T-knetok nocpenctsom H2LS5 higG4PE nepBuuHble
CD4+ T-kneTku yenoBeka CHayaja MOJABEPrajy NpeABapUTENbHON CTUMYJSALMM MOCPEACTBOM CBA3aHHOIO C
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mnaHmeToM aHtutena npotus CD3 (1 mxr/ma)/anturena npotuB CD28 (3 Mkr/mi) B TeucHue 48 4 11 MOBBI-
meHusa ypoBusa peuenropa ICOS Ha nmoBepxHOCTH momy Ml 3G ¢deKkTopHBIX T-KIETOK, ¢ MOCIeayIomeH mno-
BTOPHOW cTUMYJIILHEH ¢ ucnoab3oBanueM DynaBeads mpotus CD3 u H2LS hIigG4PE. 10-Toueunyro KpHBYIO
3aBUCHMOCTH OTBETA OT J03bI NMOJYYaTIH MOCPEACTBOM OOpPAOOTKH IPEIBAPHUTEIBHO CTHMYIHpPOBaHHBIX CD4+
T-KJIETOK C HCTIOJIB30BAHHEM CEPHIHHBIX KOHLECHTPALMH CBA3aHHOTO MM pactBopumoro H2L5 higG4PE B mpu-
cyrcteun DynaBeads mpotus CD3. Pesymbsrarel mokaszaau, YTO KAk CBA3aHHOC, TaK M pacTBopumoe H2L5
higG4PE yBemmuuBano npoaykuuro HuTokHHOB IFN-y 1 TNF-ou 3aBUCHMBIM OT 103bI 00Pa3oM Y ABYX OTAEIb-
HBIX 3J0POBBIX JOHOPOB-MOACH ((ur. 5). AHaau3 moadopa KPHBOH OTBETA B 3aBUCUMOCTH OT JO3bI MPOBOJIHIIH
i nonyuenus 3HaueHuit EC50. Murepecno, uro o6padorka H2L5 hIgG4PE mpuBoamnna x 3HAUUTEIBHO OOJb-
IIEMy JHANA30Hy HHIYKIHH LHUTOKHHOB, KOTJA AHTUTEJO SABJIOCH (PMKCHPOBAHHBIM HA IUIAHIICTE, B OTJIHYHE
oT n00aBneHuA B JOpME PACTBOPUMOTrO OEJIKa B CYNEPHATAHT KyJIbTYp T-KIETOK.

OyukumonansHoe Tectupoanue H2L5 hIqG4PE B anami3e akruBauuu PBMC yenoseka B pacTBope.

Js recruposanus gynxuun H2LS hIgG4PE B kymsrype cymmaphsix PBMC yenoseka ex vivo PBMC or
3A0POBBIX JOHOPOB-TIOACH MOArOTABIMBAIY C MIOMOINBIO CBS3AHHBIX C MJAHIIETOM aHTHTEN npotuB CD3 u aH-
turea npotus CD28 B TeueHue 48 u, ¢ mocneayrommeii oopadorkoit pacreopumbiM H2L5 higG4PE B mpucyrcr-
Buu dynabeads nporus CD3 (cooTHomeHue OycuHbl K1eTkH=1:1) B TeueHue 3,5 cyTok. [IpoayKLHIO HIHTOKHHOB
U 3KCIpeccHro rpan3uMa B T-kireTkamu mpoBepsutd B KayecTBe (DyHKIHOHANBHBIX Mokazareneii ¢pyHkuuu T-
KJIeTOK. PesynsraTsl oT 3 DOHOPOB 0000IIEHbI HA (GHT. 6, MPEIOCTaBIAA JOKA3ATEIBCTBO UL ITPEIIIONIOKCHUA,
yro H2L5 higG4PE uxmyuupyer mponaudepauuto, NpoIyKUHIO MTOKHHOB M YBCIHMUCHHBIA TUTOTOKCHYCCKUIM
HOTEHIMANT B aKTUBHPOBAaHHBIX PBMC 0T 310poBBIX TOHOpPOB-moacH ((ur. 6).

AxtuBHOCTH MAb npotuB ICOS mo OTHOIICHHIO K MPEIBAPUTEIHHO CTHMY TUpoBaHHRIM PBMC uenoBeka.

AxruBHocTh H2L5 hIgG4PE oucHuBaMM B aHaMuM3¢ mMpeaBapuTeabHOM cTtumyisuud PBMC, B koTtopoMm
PBMC mnoasepranu npeJBapHTEIbHON CTHMYJSILIMH ITOCPEACTBOM CBSI3AHHOTO C IUIAHIIETOM AHTHTENA NMPOTHB
CD3 (xon OKT3, 1 mkr/mu) u anturena mporus CD28 (xion CD28.2, 3 mkr/mut) B TeucHue 48 4. 3arem, st
HICHTU(HKAUMHM ONTHUMAJBHBIX YCIOBHH mpeaBapuTeabHOM cruMyssiiuy, Dynabeads CD3 u Dynabeads
CD3/CD28 nns uenoseka (ThermoFisher) B pa3muyHBIX COOTHOMICHUAX OYCHH K KJICTKAM HMCHOJB30BATH IS
npeasaputenabHol crumysinuu PBMC. Tlocne 48 yac mpeaBapHTEIbHOH CTHMYJUILMH, KIETKH COOMpPAiH, H
OYCHHBI yIAJIATH C MOMOIIBI0 MATHUTA NEPE] MOBTOPHOM CTUMYJIILMEH ¢ HCMOap30BaHUeM Dynabeads mpoTus
CD3 (cooTHOomEcHHEe OYCHH K KJIeTKamM=1:1) B NMPUCYTCTBUH WJIHM B OTCYTCTBHE PAacTBOPUMOro mAb mpoTus
ICOS. Aronucruueckoe mAb mpotus ICOS H2LS5 higG4PE npuoauno k unaykuuu IFNy mo cpaBHeHHro ¢
KOHTPOJIEM /11 H30THIIA BO BCEX TECTHPOBAHHBIX YCIOBHAX MPEABAPUTCILHON CTHMYJISILMHU, OJHAKO AUANA30H
npoxykuuu [FNy 06paTHO KOpPEHMpPOBA C CUIIOH MPEABAPUTCIEHON CTUMY JISILIHH

ITpumep 5. Mapkeps! akTHBaLuH T-KJIETOK.

CnocoObl.

3aBUCHMBIE OT KOHLCHTPALMM W3MEHCHHA ()YHKIHOHAIBHBIX KOHECUHBIX TOUECK OLEHHUBATIH MOCPEICTBOM
06padorku PBMC 3n0poBbix moxneit ummoOunu3zoBanHbiM H2L5 hIgG4PE B auanaszone koHueHrpaimi ot 0,1
0 100 Mxr/mu mapawieabHO ¢ 00padoTkoit aHTuTe1oM mMpoTHB CD3 mpu 0,6 Mkr/mui. U3MEHEHHUS 3KCIPECCHH
MOBEPXHOCTHBIX MapkepoB akrupaimu T-kietok CD69, OX40 u CD25 oueHuBaMM MOCPEACTBOM MPOTOYHOMH
IMTOMETPHU H PACCMATPUBANH KAK H3MepeHHe aktuBauuu T-kieTok. [Iponudepaunto T-K1E€TOK H3MEPSIIH MO
U3MEHEeHUIO okpammnBanus saep Ki67. M3menenue ypoBHer pazmuuHbix nurokuHoB Thl, Th2 u Thl7 ouenusa-
m Ha atgopme MSD B oreet Ha 06paborky H2L5 higG4PE B npucytcrBun o6padorku CD3. BpemeHHble
TOUKH uepe3 24 u 48 4 mociae 00paboTKU BHIOMpamMM 171 oOecneyeHUs (DHKCALMH PAHHUX H3MCHCHHH YPOBHEH
IMTOKUHOB TaK €, KAK H3MEHECHHH Npou(epalyu, KOTOphIE MPEUMYIIECTBEHHO OTMEUAIOT B 00JIee MO3AHUX
BPEMEHHBIX TOYKAX.

DKCrepUMEHTANBHBIH Mpenapar(bl)

BrineneHue MOHOHY KJIEAPHBIX KJIETOK nepudepuyeckoii kposu (PBMC) uenoseka.

LlenpHY 0 KPOBH OTOMPATH Y 3A0POBBIX JOHOPOB C UCIIOJIb30BAHHEM IUIPUIIOB, MOKPHITHIX XKUIAKHM Iemna-
puHOM Hatpus (Sagent, koHeuHas koHueHrpauus 10 ME/mm), u 3atem paszsoaunu 1:1 dochaTao-coneBbiM Oy-
(epom (PBS). PazeeacHHy0 KpoBb (35 M) HACTAUBAIH MOBEPX 15 MII Cpesbl ¢ rPaIHEHTOM IJIOTHOCTH (PUKOII-
na (GE Healthcare) u uenrpudyruposam 1200xg B reuenue 20 MuH nmpu komMHaTHO# Temneparype (RT) ¢ or-
KIFOYCHHBIM TOPMO30M. CIJIOH OebIX MOHOHYKJICAPHBIX KJIETOK OCTOPOXKHO NMEPEHOCHIH B HOBYIO 50-MI Immpo-
6upxy. PaBHblit 00beM PBS nobasmsinu B npoOupky u neHTpudyruposanu npu 400xg B reuenune 5 mun npu RT.
PBMC mpomeiBan OOMH pa3 ¢ ucnoias3oBanueMm PBS u nenrpudyrupoBantu, kak omucaHo panee. PBMC pe-
cycneHaupoBau B 50 ma cpeast AIM-V. KneTku noACUHTHIBAIY ¢ HCMIOJB30BAHUEM CUCTUMKA KICTOK U AHAJTH-
3atopa xau3Hecnocobnoctu Vi-Cell (BeckmanCoulter).

TTOKpBITHE AHTUTEIOM.

Anrureno nporus CD3 yenoseka pa3zsoaunu B Oyepe aas MOKPBITHA OO0 KOHEYHOHW KOHUEHTpauuu 0,6
Mkr/min. C ucrnoms3oBaHHeM 100 MKI pa3BeICHHOTO AHTHTENA HOKPHIBATH 96-IyHOUYHBIH, IUIOCKOJOHHBIH
miaHeT B TeueHue Houyw npu 4°C. Ha crnexyromue cyTku, ucxoansie pacteopsl 10,1 mr H2L5 higG4PE u 7.9
Mr anrurena npotuB RSV, koHTponsHoro mist uzoruna IgG4 PE, cepuitno pa3zsoaunu 1:2 B Oydepe 11 HOKpbI-
THS JUIA TOJTyYEHUS KOHEUHBIX KOHUCHTpALMi aHTHTena B auanasose ot 100 g0 0,1 mxr/mia. C HCnom30BaHHEM
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100 MK pa3BeICHHBIX AHTHTEJ MOKPBIBANYU IUIAHINET, MOKPHIThIA aHTHTENOM npoTHB CD3 B TeueHue 4 4 npu
KOMHATHOM TeMIepaType.

OKCHEPUMEHTAIbHBIH COCOO(BI)

Anamu3 akrupaiuu PBMC uenoseka.

H2L5 higG4PE tectupoBanu B aHanu3e akruBauuu PBMC yenoseka, rae mpusieyeHue TCR mocpencr-
BoM aHtutena npotus CD3 u koctumyminus ICOS ¢ H2L5 hIgG4PE npoucxoauT 0oJHOBPEMEHHO, U 3(EKTHI
AKTHUBAILMH MOHUTOPHPOBATH uepe3 24 U 48 4 MOCIeC aKTHBAL[MH. JTOT KCICPUMCHT MOBTOPSIIH YCTHIPE pasa
(n=4) C KPOBBIO OT YETHIPEX PATHUHBIX TOHOPOB. 200 Mk PBMC (1x10° ketox/mn) B cpene AIM-V no6asns-
7 B OKPBITHIE aHTHTENOM NMpoTHB CD3 myHKu ¢ pazmuuneiMU koHueHTpauusamMu H2LS higG4PE wmun koHTpOIs
g mw3otuna 1gG4. Tpu TeXHHUECKHX MOBTOPA BKIIFOYANH Ul KOXKIBIX yCnoBui aHami3a. PBMC kynsTHBHpO-
Banyu npu 37°C u 5% CO, B TeueHHe pa3IMYHBIX EPUOJOB BPEMEHH, KAaK YKa3aHo Bbime. CynepHaTaHThI COOHU-
pam BO BPEMEHHBIX TOukax 24 u 48 u u 3areM coxpansmm npu -80°C Ay aHamH3a CEKPETHPOBAHHBIX IUTOKH-
HOB Ha mmardopme MSD.

Krerku nepeHocHnn B 96-IyHOUHBIH MIAHIIET C TTyOOKHMH JIyHKaMH yepe3 24 u 48 4 U NpoMBIBAIH [1Ba-
MBI C MCHONIb30BaHHEM |- Oydepa anst okpammBanua 11 FACS, okpanieHHOTo ¢ HCHOIb30BAHHEM KOHBIO-
THPOBAHHBIX C (PIyopo(hOpOM aHTHUTEN UM KOHTPOJIA AJIS H3OTUIIOB.

OxparuyBaHue MOBEPXHOCTH KJIETOK.

Knerku cHauana oxparmmeamu 100 MK (PUKCHPYEMOTO KPACHTEIA A ONMPEACICHHUS JKU3HECTIOCOOHOCTH
eFluor 506, npeasaputensHo paszseneHHoro 1:1000 B PBS B teuenue 30 mun B temHoTe npu 4°C. Knerku npo-
MBIBAJIM U 3aTEM HHKYOHMPOBAIH C AHTUTEIAMH U1 JETCKLUHH MIOBEPXHOCTHBIX MAPKEPOB KJICTOK, KOHBIOTHPO-
BAHHBIMH C Pa3TU4HBIMH (ryopodopamu, HA Jbxy B TeueHHe 30 muH. [Tocne OKpamMBaHMA AaHTHTEIAMH IPO-
TUB KJICTOYHOH MOBEPXHOCTH 00pa3Lpl, HE MOAJICKALIME OKPAIIHBAHHIO IO MAPKEPaM HHTEPHAIH3ALUH, MPO-
MBIBAJIM OJMH pa3 JeasaHbIM Oy pepom misa okpammsanus 11 FACS nepex aHaaM30M Ha MPOTOYHOM LMTOMETPE
FACS Canto II.

Paboune XapakTepUCTHKH LIUTOMETPA MPOBEPSIIH €KECYTOYHO C HCIOIb30BAHUEM OYCHH A1 YCTAHOBKH H
MPOBEPKH HUTOMETPA. KOMIIEHCAMIO BBIMOIHAIM C HCIIOIb30BaHHEM HaOopa OycuH AbC mpoTHB aHTHTEN MBI-
IIM, HHOIMBHIYAJIbHO OKPALICHHBIX AHTHTCIAMHU U JETCKUMH, KOHBIOTHPOBAHHBIMH C KAXIbIM (IIyOpOXpo-
MoM. OOpa3uel AaHATH3HPOBAIH, H JAHHBIC, NMOIYYCHHBIC IOCIC YCTAHOBKH NMOJAXOMIINCH KOMIEHCALMH, NMOI-
TBEPXKJANU C UCTIOJb30BAHUEM CMECH OYCHH, YHOMSHY ThIX BBIIIE.

BHyTpukierounoe okpammusanue Foxp3 u Ki67.

[Tocie MOBEPXHOCTHOTO OKPAIIMBAHHA KJIETOK, KJICTKH (PUKCHPOBANK M MEPMEAOUIH3UPOBAIH A OKpa-
IIMBAHUS BHYTPHKICTOUYHBIX MapkepoB. C ucmos30BaHHEeM Habopa Oy(depoB Jii (PAaKTOPOB TPAHCKPUIIIHH
Oydep mna ¢urcaumu/mepMeaObUIM3aUUU HOATOTABIUBANM MOCPEACTBOM €ro passeacHus 1:3 B Oydepe-
pazbasurene. Bydep a1 nepMeaOHIH3aLU K/ IPOMBIBKH MO TOTABIMBAIH MOCPEICTBOM Pa3BeAcHUA 5SX HCX0a-
HOro pacteopa Oydepa a1 nepMeabHIH3aLUH/ TIPOMBIBKH B JCHOHU3UPOBAaHHOH Boae. 1 mu Oydepa as puxca-
nuu/mepMeadum3amu J00aBISUITH K KAKAOMY 00pa3ly, U IUIAHIICTH HEMEIICHHO NMEPEMEIIUBAIU C BCTPSAXH-
BAaHMEM HA BCTpsxusarene. [InaHmersr HHKyOupoBaau B TeMHoTe npu 4°C B TeueHue 45 muH. [locne neHrpu-
¢yrupoBanus, nodasmsimu 1 mia Oydepa ni1 nepMeadHIH3ANUK/ TTPOMBIBKH, H COACPKUMOE TUIAHIIECTOB IEpe-
MEIIHUBAJH, H MJIAHIIEThI UEHTPH(YTUPOBATH B TCUCHUE BCETO ABYX MPOMBIBOK. [Toyyanu cMech A1 HHTEPHA-
JTH3aLHH C MAPKEPHBIMU aHTUTETaMH. 100 MKJI QHTHTEN A1 MHTEPHATIM3ALMU JOOABIIH K COOTBETCTBY FOILUM
oOpa3uam, U IIAHIIETHl HHKYOupoBatu B TeMHOTE IpH 4°C B TeueHue 30 MuH. OOpa3ubl MPOMBIBAIH ABAXKIBI C
ucnob3oBaHUeM 1 M Oydepa Amd nepMeadHIM3aLUK/ TIPOMBIBKH, pecycneHaupoam B 250 M Oydepa ais
MPOTOYHOH HUTOMETPHH H AaHATM3HPOBAIH B mpoTtoyHoM muromeTpe FACS Canto I1.

PaspaboTaHHbIi HAa 3aKa3 9-NICKCHBIH AHAM3 LUTOKHHOB YEJI0BEKA YPOBHH LIMTOKHHOB M3MEPSIIH C HC-
MOJB30BAHUEM Pa3pabOTAHHOTO HA 3aka3 9-miekcHOro Habopa MSD mis yenoseka. OOpasubl U KaaHOPATOPHI
pa3Boaunu B pazdasurene 43. O0pa3upl, pa3seacHubie 1:10 qma 9-maekcHoro anammsa u 1:200 a1s OMHCAHHOTO
anamu3a IFNy, B 0,250 Mk pa36aButess, 100aBIUIM K KOKIOH U3 ABYX MaHECH kanuOparopos. [locae BeTps-
XMBAHHA KATMOPAaTOphl HHKYOUPOBAIM HA JIbAY B TCUCHHE IO MEHbIICH Mepe 5 MuH. 200 MKJI KaXKIOH MaHEeIH
KaauOpaTtopoB m00aBmu k 400 MK pa30aBUTEIS AT MOTYUYCHHSA HAUBBICHICH KOHLCHTPALMU KAMuOpaTropa, u
cepuitHOE pasBeneHHE 1:4 MCMOnb30BaIH AN NMOTyUeHHA 6 TOTOJHUTEIBHBIX Pa3BEACHUH KanuOparopos. Pas-
6aBuTesb 43 HCIOB30BATH B KauecTBE (poHA it maHmeTa. S0 MK pa3BeICHHBIX 00Pa3LOB (B TPEX MOBTOPAX)
U KaMMOpaTropos (B ABYX MOBTOPAx) m00aBmsiiu B miaHmeT MSD. [TnaHImeTsl TepMETHYHO 3aKPBIBATH H HHKY -
6upoBamu npu RT ¢ BcTpsaxuBaHueM B TedeHHe 2 4. [1maHmeTs! MpoMbIBAIM 3 pa3a ¢ HCNOab30BaHuEM 150 MK
pa3BeacHHOTO Oy(depa ans mpoMeIBKH U3 HAbopa MSD. /I kaKIoro IIAHIICTA, PACTBOP AHTHTEIA I ICTCK-
I[HH MOJIyYaad MOCPEACTBOM 00BbeAMHEHUS 60 MKJI KXKIOT0 U3 9 aHTHTEN A JCTEKUMH, TOBEACHHBIX A0 3 M
pasbasureseM 3. [Tocne mobaBneHusa 25 MKJI paCTBOpPA AHTUTENA A ACTCKUMH, TUIAHIICTHI TCPMETUYHO 3aKPhI-
BAJIM U HHKYOHMPOBAIH NMPU KOMHATHOH TEMIIEPAType, B TEMHOTE, C BCTPAXUBAHUEM B TeueHHe 2 4. [1naHIeTs!
NpOMBIBATH, KAk Beime. 150 Mk 2x Oydepa Amd CUUTHIBAHHA AOOABIAIM B IUIAHIICTHI, H UX CUUTHIBATH B
QuickPlex.

Anamu3 uuroknna [FNy uenosexka.

OO0pa3sus! U KaTHOPATOPHI pa3BoaAUIH B paddasuree 2. 1 M pazdaeutens J00aBsLM Kk kamuopaTopy. [1o-
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CcJie BCTPSIXMBAHMUS, Kannbparop WHKYOMPOBAIM Ha JIbAY B T€YEHHE 5 MUH. DTO MpeACTaBIsuIo0 co00ii kanubpa-
top 1. CepuitHoe pa3zBeneHue 1:4 MUCONb30BaNIU IS MOJTy4YEeHUSI 6 TOMOJHUTEIBHBIX pa3BeleHuil kanudparo-
poB. PazbaButens 2 ucnonp3oBaiu B kauecTBe (oHa ajs miaHuiera. [Iateaecat (50) Mk pa3BelleHHBIX 00pas-
1I0B (B TpeX MOBTOPax) U KanuOpaTopoB (B AByX MOBTOpax) Ao0assuiu B miiaHuier MSD. [InaHiuersl repmeTuy-
HO 3akpbiBaii U HHKYOupoBanu npu RT ¢ BcTpsixuBaHueM B TeueHue 2 4. [lnaHieTs npoMeiBai 3 pasa ¢ uc-
nojp3oBanueM 150 MKJ pa3BeneHHOro Oydepa st mpoMbiBKH U3 Habopa MSD. PactBop anTuTena mjisi nerek-
MY nojydanu B paz6asutene 3. Jnsg kaxaoro nuanuiera, 60 MK KaI0ro U3 aHTUTEN Ul JeTeKIUU 100aBs-
JIU K pa30aBUTENIO AJIs MOJTyUEHUs BCero 3 MJ1 peareHTa uist fetekuuu. [locne nodasnenus 25 MK aHTUTEN JUIs
JETeKLMHU, TIAHLIEThl FePMETHYHO 3aKpbIBAIM W WHKYOMPOBAJIM MPH KOMHATHOW TeMmeparype, B TEMHOTE, C
BCTpsIXMBaHHEM B TeueHue 2 4. [lnanurers mpombiBany 3 pasa. bydep anst cuntsiBanust 100aBIsIM B MJIaHLIe-
ThI, U uX cuuThiBau B QuickPlex.

AHalu3 JaHHBIX.

AHanu3 MaHHBIX aHaIM3a LUTOKMHOB M MPOTOYHOI murtomeTpuu Pe3ynpraThl aHain3za nMTOKMHOB MSD
assay aHaJIM3MPOBAIM C UCTOJIB30BaHKEM mporpamMmHoro odecneueHuss MSD Discovery Workbench, sepcuu 4.0
(Meso-Scale), Microsoft Excel u Graphpad Prism. JlaHHble TPOTOYHON LIUTOMETPUM AaHATU3UPOBAIH MOCPECT-
BoM DIVA, u xonnyecTBa HaHOCUIIM Ha rpaduk B mporpammuom obecnieuerun GraphPad Prism.

AHanu3 nogdopa KpUBOM OTBETA B 3aBUCUMOCTH OT J103bl QHTUTE

JlaHHbIe OTBETa B 3aBUCMOCTH OT JI03bl MMIIOPTUPOBAIIM B TporpamMMHoe odecneueHne GraphPad Prism u
TpaHcOpMHUPOBaIHU B JlorapudMuueckoii mkane. OTBET B 3aBUCUMOCTH OT JIO3bl arOHUCTA B MOJIEJISIX C pa3jiny-
HBIM YIJIOM HaKJIOHa KPUBOH MCMOJIB30BAM JUIS aHAIW3a JaHHBIX U nonyuyeHus 3HadeHuit EC50. ®opmyna non-
0opa npuBeJeHa HUXKE

Y= HIKHee+ (BepxHee-HmkHee) / (14107 ( (LogEC50-X) *yroJa
HakKJIoHa) )

Craructuyeckue aHajIu3bl.

CTaTUCTUYECKYIO 3HAYMMOCTh paznuyuii Mexay 3HadeHusMu s H2LS5 hIgG4PE u koHTpOsibHOTO aHTH-
Tena JUlsl U30THIA B aHaiu3e nposudepalnny aHaIu3upoBaii MOCPEACTBOM JIBYCTOpOHHeETo t-kputepus CTblo-
JIeHTa

Pesynprars!.

OleHka U3MEHeHH YPOBHS LIUTOKMHOB ¢ ucrnonb3oBanuem H2L5 hIqG4PE.

Oo6padorka PBMC nmmo6unmzosanusiM H2LS hIgG4PE B npucytctBun antutena nporus CD3 unayuu-
poBaia CeKpeIHio, 10 pa3IuuHoi cTeneny, nutokuHoB Thl, takux kak [FNy, TNFa, nutokunos Th2, 1L-6 u IL-
10, Tax sxe kak uutokuHa Th17 IL-17a 3aBucuMbIM OT KOHIIEHTpaLuKu 00pa3om. J{jist APYrux U3MEpEHHBIX LIUTO-
KkuHOB, TakuX kak IL-4, [L-5 u IL-13, noka3aHa Takxe MEHbIIIasi CTENICHb 3aBUCUMOTO OT KOHIIEHTpAIlMU OTBETa
Ha ctumyssinuio H2LS higG4PE. PesynbTars! 1)1 4eTbipex OTAEIbHBIX JOHOPOB 0000IIEHBI B Ta0I. 7.

OyHkuuoHanbHas oueHka akTuBHOcTH H2LS5 hlqG4PE no oTHOLIEHHIO K MOBEPXHOCTHBIM MapKepaMm ak-
TUBAUMH T-KJIETOK MOCPEACTBOM MPOTOYHON [IUTOMETPHH.

O6padotrka H2LS5 higG4PE ¢ napannensHoii crumynsueit CD3 B HeaktuBupoBaHHbIX PBMC uenoBeka
(n=4 noHOpa) MHAYLMpOBAJa 3HAYMMbIE U3MEHEHHs] MapkepoB akTtuBauuu T-knerok (tabn. 7 u §)). CunsHoe
yeenmuenne CD4 u CD8 T-knerok, nmosjoxutenpHsix no CD25 u OX40, Habmonanu B odpadortanubix H2L5
hlgG4PE o6pa3uax no cpaBHeHHIO ¢ 00pa3Lamu, KOHTPOJIbHBIMY JUts u3otuna [gG4 yenoseka. [Ipouent CD4 u
CDS8 T-knerok, nonoxurenabHbix no CD69, Taxke yBenu4yuBascs BO BpeMEHHbIX Toukax 24 u 48 4 3aBUCUMBIM
OT KOHLEHTpaLUU 00pa3oMm.

Xapaxrepuzauus dpdexra H2LS hIgG4PE na nponudepanuto T-knetok.

Oo6padorka ummodunuzosanHbiM H2L5 hIgG4PE ¢ napamnensHoit aktuBauueii CD3 npuBoauia k 3aBu-
CUMOMY OT KOHIIEHTpalu# yBeiauueHuto nponudepannu kak CD4, tak u CD8 T-knetok (n=6 1OHOPOB), Kak
M3MepsUTH TIOCPEICTBOM OKpalinBaHusi BHyTpukietoyHoro Ki67 (tadmn. 8). H2LS hlgG4PE ycunusano Taxke
nponudepanuo peryasropubix CD4+CD25+Foxp3+ T-kneTok 3aBUCUMBIM OT KOHILIEHTpAIMKH 00pa3oM, HO B
MeHbllel creneHu, yeM Habmomanu ans cymmapHeix CD4 u CD§ T-knerok. Ycunenue nponudepauun T-
kietok nocpeactsom H2LS hIgG4PE naOntonany TonbKo BO BpeMeHHO#H Touke 48 4. Ycunenue nponudepannu
perynsTopHbIX T-KJIETOK He SIBISIOCh 3HAYMMBIM, B TO BpeMsl Kak 3aBUCHMOE OT KOHIIEHTPALUHU YCHIICHHE TpO-
midepanuu CD4+ knerok (p< 0,05 nnst koHueHtpauuu 6onee 0,4 mxr/min H2LS hIgG4PE) u CD8+ T-knetok
(p <0,05 nns xonuentpauuit Mexay 0,2 u 1,6 MKr/mi) siBJSUIOCH 3HAYUMbBIM (CM. Tab. 7).
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Tabmuua 7
3nauenuss EC50 (Mkr/mi) s Bcex GyHKLIMOHANBHBIX KOHEYHBIX
touek mis H2LS hIgG4PE B ananuze akruBaunu PBMC udenoBeka

[Ponor_1136F50 Ponor_185M45 Ponor_ 1124F36 [Donor_1149M52
24 uyac | 48 uvac | 24 uyac | 48 uvac | 24 uyac | 48 yac | 24 uac | 48 uac

IL-10 1,7 1,3 0,7 0,8 0,7 0,6 0,5 0,6
IFN-y 0,4 1,5 0,3 0,7 0,3 0,5 0,2 0,6
IL-17a 1,4 1,6 0,8 1,1 0,6 0,8 0,7 1,0
IL-6 0,7 1,1 0,7 0,8 NA NA 0,2 0,3
TNF-o NA 0,3 NA 0,5 NA 0,3 NA 0,2
CD4+CD69+ 0,5 0,4 0,8 NA 1,1 1,1 0,5 0,4
CD4+CD25+ 0,3 0,6 2,4 0,5 0,6 0,6 0,6 0,4
CD4+0%X40+ 0,2 0,4 1,6 NA 0,6 1,2 0,6 0,4
CD8+CD69+ 0,5 0,6 1,2 0,5 0,8 1,1 0,6 0,4
CD8+CD25+ 0,4 0,7 2 0,5 0,6 0,5 1,0 0,4
CD8+0X40+ 0,3 0,5 1,6 NA 2,4 0,5 1,5 0,3
CD4+Ki67+ NT NT NA 0,6 NA 0,8 NA 0,5
CD8+Ki67+ NT NT NA 0,4 NA 0,7 NA 0,3

NA=ne ananuzupoBany (3HaueHuss EC S50 HeTo4HbIE H3-3a IJIOXOrO COOTBETCTBHSI KPHBBIX).
NT=ne TectupoBanu.
Tabmuna 8
[pouert CD4 unu CD8 T-knetok, monoxkutensHbix o CD25, Foxp3 u Ki67, 8 PBMC

yenoBeka nocie ctumynsiuun H2LS hIgG4PE B npucyrctBuu anturen npotus CD3 B Teuenue 48 u

KouuexTp H2LA hIgG4PE (% or CD4 |KoHTpoaer ans msoruna (% T-
amps nnu CD8 T-kjaeTok) CD4 uanm CD8 T-kJeTok) KpUTepuit
aHTUTeJNa
Mir /Mt HoHop HoHop Jlonop HoHop Jonop HoHop (3HaueHune
185M45 | 1124F36 | 1149M52 | 185M45 (1124F36|1149M52 p)
$Tper 0 10,2 3,8 6,1 10,2 3,8 6,1 0,415
cp4 T- 0,1 12,4 4,2 7,6 8,6 3,6 6,6 0,220
0,2 11,8 4,5 9,8 8,5 3,2 7,1 0,054
ISTOR 0,3 14,3 5,2 11,3 8,6 3,4 7,4 0,076
‘ ’ , ‘ ‘ ’ ’ ’
0,8 18,6 6,9 14,3 8,4 3,4 7,3 0,069
1,6 21,4 7,5 15,9 7,7 3,8 7,2 0,095
3,1 20,8 7,9 15,0 10,4 3,9 7,1 0,058
6,3 18,7 8,3 14,7 10,3 3,6 8,3 0,026
12,5 20,2 7,6 15,1 9,6 4,0 8,1 0,072
25 19,5 7,6 13,9 11,5 5,1 8,3 0,079
50 20,0 7,9 13,3 9,6 5,0 9,7 0,143
100 18,7 7,9 13,3 11,5 5,6 8,8 0,080
0 7,2 1,2 2,3 7,2 1,2 2,3 0,693
0,1 9,6 1,5 2,9 6,1 0,9 2,1 0,219
0,2 9,0 2,1 4,4 5,0 0,9 2,4 0,098
0,4 11,9 3,9 7,5 6,8 1,0 2,7 0,025
% Ki67+ 0,8 18,2 7,1 12,4 7,6 1,3 2,5 0,028
b4 T 1,6 19,5 8,9 15,9 5,4 0,8 3,2 0,024
KeToK 3,1 21,1 10,7 14,4 9,1 1,2 2,9 0,005
6,3 18,7 12,6 17,1 8,1 1,1 3,2 0,007
12,5 22,2 12,2 16,5 7,4 1,5 3,4 0,008
25 20,7 11,6 16,1 9,3 1,7 5,2 0,002
50 21,2 12,8 14,3 7,5 2,4 7,3 0,034
100 21,8 12,0 14,0 9,4 2,8 4,7 0,010
0 11,0 4,4 2,7 11,0 4,4 2,7 0,841
0,1 15,2 8,3 4,8 9,6 5,3 2,3 0,061
0,2 13,5 10,9 7,8 8,2 3,8 2,9 0,014
0,4 17,4 14,4 11,3 10,1 3,4 1,3 0,023
. 0,8 20,7 19,6 13,8 14,2 4,5 2,0 0,047
P lhl I 22,2 | 22,8 | 16,1 | 10,7 | 4,0 3,7 0,025
KeToK 3,1 21,8 26,7 13,6 14,5 4,4 3,0 0,099
6,3 20,2 29,8 16,0 10,8 3,3 5,0 0,103
12,5 21,7 29,6 15,6 10,7 4,1 3,4 0,074
25 20,0 28,7 14,6 10,4 6,1 5,0 0,084
50 19,0 31,4 13,5 7,6 5,1 5,5 0,114
100 19,2 27,4 13,4 7,9 7,1 3,5 0,051
0 29,7 10,2 11,3 29,7 10,2 11,3 0,920
0,1 32,8 12,5 14,4 32,4 10,0 12,3 0,127
0,2 33,0 14,8 19,0 30,3 8,3 13,4 0,051
0,4 33,6 22,2 22,2 28,4 10,8 14,1 0,044
. 0,8 37,0 26,3 26,3 36,7 8,5 14,4 0,191
“;;Z;’f 1,6 35,0 | 27,7 | 28,4 | 26,8 | 1,7 16,3 0,061
KeToK 3,1 38,3 30,2 27,2 33,9 9,6 17,4 0,135
6,3 33,9 32,5 26,1 36,7 8,7 16,5 0,315
12,5 37,3 36,8 26,2 31,2 15,1 17,2 0,125
25 36,3 33,0 28,6 33,3 13,7 28,1 0,326
50 37,7 33,6 24,2 32,9 21,1 29,5 0,518
100 40,1 35,8 28,6 36,3 21,5 26,4 0,216
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OO6cyxacHHE.

Xopomo u3BecTHO, uto ICOS sABIETCS BOKHBIM 111 aKTHBALMH T-KJIETOK M MHAyKuuH kak Thl, Tak u
Th2 uuToxuHOB. B 3TOM HCCea0BaHUH MOKA3aHA aKTUBHOCTSH in vitro H2LS hIgG4PE (aroHHCTHYECKOTO aHTH-
tena npotus ICOS) ¢ pa3nuyHBIMH H3MEPEHUAMH AKTHBALMHU T-KJIETOK M MHIYKIMH LIMTOKUHOB. Bece u3mepeH-
Hble Mapkeps! aktuBanuu T-xierok, CD25 (anbga-uens penenrtopa IL-2), CD69 (paHHUIt MapKkep aKTHBALMH) H
OX-40 (Mapkep KOCTHMYJISILMH) MOJBEPraaucCh NMOBBIIIAMOLICH peryasauuu npu odpadorke H2L5 higG4PE B
couetaHuu co crumypinueid CD3. Cpenu MOHHTOPHPOBAHHBIX MApKEPOB AKTHBAILMH MPOLEHT T-KIETOK, JKC-
npeccupyromux CD69 u OX40, cuapbHo yBenuuusancs nocpeactsom oopadotkun H2LS higG4PE. CD69 npen-
CTaBJICT COOO0 paHHHMIA MAPKEP AKTHBALMHU, U TAaKuM 00pa3oM 3(dekTsr mpeobnagamu B oOpasuax uepes 24 4.
Komuuecteo CD25, mpyroro Ba)KHOrO MapKepa aKTUBAIMH T-KJICTOK, YBEIMUHBAIOCH mpu oOpabotke H2LS5
hIgG4PE B 00cuX BpeMEHHBIX TOUKAX, YTO MO3BOLIET nmpeanoaarats, yto H2LS hIgG4PE urpaet BakHYHO poJib
B moaAcp kaHuu aktuBauuu T-kieTok. Ki67 mpeacraBmieT co00i SACPHBIH OCIOK, ACCOLUMHUPOBAHHBIN C MPO.JTH-
(epanueii kneTok. J[aHHBIE MPOTOYHOH LHUTOMETPHH C BHY TPHKJICTOYHBIM OKpamuBaHueM Ki67 moxazamu, 4ro
ummoOunu3oBaHHeiid H2LS hIgG4PE 3naunmo ycumuean npoaudepammto kak CD4, tak u CD8 T-kieTok B KOH-
tekcte mpusnaeyeHuss TCR. Xotsa nponudepauus peryaropHeix T-KIETOK TaKKe yBEJIUYUBAIACH MOCPEACTBOM
H2L5 higG4PE, n3meHeHus He ObIIM CTATHCTHUECKH 3HAYHMBIMHU.

Th17 x1eTkH 4eI0BeKka HIParoT KIIFOUEBYIO POJIb B PETyJSIMU NPOTHBOOIYXO0JIEBOr0 HMMYHHUTETA [Nunez,
S., etal., T helper type 17 cells contribute to anti-tumour immunity and promote the recruitment of T helper type
1 cells to the tumour. Immunology 2013; 139: 61-71]. MUccreaoBanus mokazanu, yro ICOS BoBICUCH B pa3BUTHE
u ¢yHkunonupoanue Thl7 uemoseka [Kimura, A., et al., Regulator of Treg/Th17 balance. Eur. J. Immunol.
2010; 40: 1830-1835; Paulos C.M. et al. The inducible costimulator (ICOS) is critical for the development of
human Th17 cells. Sci Transl Med. (2010) 2(55); 55ra78; Nelson, M.H., et al. The inducible costimulator aug-
ments Tcl7 cell responses to self and tumor tissue. J Immunol, 2015; 194: 1737-1747]. Ilpu HacTosue# ¢QyHK-
oHanbHOU oneHke H2LS5 hIgG4PE OonbpIIHHCTBO LMTOKHHOB, CB3AHHBIX C BOCHAIMTEIBHBIMU H HMMYHHBIMH
OTBETAMH, H3MCPSIH B CYHNEPHATAHTE KYJBTYP KJICTOK MOCNE CTHUMYJLILMHU aHTuTenamu nmpotuB CD3 u H2L5
higG4PE. H2L5 higG4PE cunpHo unayuupyet cekpeuuro nutokuHoB Thl, IFN-y u TNF-o, u uurokuna Thl7,
IL-17a, 8 PBMC uenoseka, uto mo3BosieT npeamoaarars, yro H2LS hIgG4PE o6nagaetT moTeHUMANOM HUrpaTth
BOKHYKO POJIb B MMPOTHBOOIY XOJICBBIX OTBeTax. IL-6, BMecTe ¢ TGF-3, ABNACTCS BaXKHBIM LIMTOKHHOM I HH-
Jykuuu pa3BuTua kiIeTok Thl7 u3 HauBHBIX T-kiaeTok. B otmuuue ot atoro, IL-6 uHrubupyer auddepeHuu-
poBky Tper, uaayuuposannyr TGF- [Kimura, A., 2010; Korn, T., et al., IL-6 controls Th17 immunity in vivo
by inhibiting the conversion of conventional T cells into Foxp3+ regulatory T cells. PNAS, 2008; 105: 18460-
18465]. B atom ucciaenopanuu ooHapyxeHo, uto H2LS hIgG4PE yeenmuuBaer cekperto 1L-6, koTopas MOxeT
Janpme ycunuBath passutue Thl7-knerok. [Toka3aHO, YTO arOHHCTHYCCKHEC AHTUTENIA MPOTHB T-KICTOYHBIX
peuenTopoB, Takux kak CD28 u unens! cemeiictBa peuentopoB TNF, 00pa3yroT k0J0K0I000pPa3HYI0 KPHBYIO
3aBHCHMOCTH OTBETa OT 103kl [White, A.L., et al., Conformation of the Human Immunoglobulin G2 Hinge Im-
parts Superagonistic Properties to Immunostimulatory Anticancer Antibodies. Cancer Cell, 2015, 27: 138-148;
Luhder, F., et al., Topological Requirements and Signaling Properties of T Cell-activating, Anti-CD28 Antibody
Superagonists. J. Exp. Med. 2003: 955-966; Stebbings, R., et al., "Cytokine Storm" in the Phase I Trial of Mono-
clonal Antibody TGN1412: Better Understanding the Causes to Improve PreClinical Testing of Immunothera-
peutics J. Immunol., 2007, 179: 3325-3331; Rogers P.R. and Croft M., CD28, Ox-40, LFA-1, and CD4 Modula-
tion of Th1/Th2 Differentiation Is Directly Dependent on the Dose of Antigen. J Immunol 2000 164:2955-2963;
doi:10,4049/jimaunol. 164,6,2955]. Jnma H2LS5S hIgG4PE rtamke nmokazaHa cXoaHass runepOOJMYecKas KpHBas
()YHKIIMOHATBHOTO OTBETA. JTa HHPOPMALHUS ABIACTCSA BAXKHBIM KOMIOHCHTOM OOCCIICYCHUS HAUTYYIICTO JUA-
MA30Ha J03 MOJICKALIECTO HCIOIb30BAHMIO AHTUTENA A1 ONTUMAIBHOTO (JapMAKOAMHAMHUUYECKOTO OTBETA.

B o6mem, mokazano, uro H2L5 higG4PE, B coueranuu co crumymiuueii CD3, yCHIMBACT aKTUBAIHUIO,
nponudepauuto T-KIeTOK U HHIYKLIHUIO IPOBOCHAIMTENBHBIX IHTOKHHOB HAPSTY C €r0 POJIbI0 B KAYECTBE CHIIb-
HOTO aKTHBATOPA KOCTHMY IMPYIOILETO peunenropa T-kiIeTok

[Tpumep 6. CeaspiBanue anTuten npotus ICOS.

Cnoco0oM rymMaHu3auuy (mpuMep 3) momxyyund 36 BAPHAHTOB TSDKEJOH W JICTKOM LENEH, A KOTOPBIX
MPOBENH CKPHHHUHT IO cBsa3biBaHuIO ¢ ICOS yenoBeka M ABAHCKOTO MAKaKa, B TO K& BpeMs yOeKnasich Takke,
410 OHM He CBiA3bIBArOTCA ¢ CD28 mm CTLA-4 yenosexa. Bapuant H2LS uaeHTnduumpoBan kak obnanaromuii
BbICOKOH adpurnHoCTHIO A ICOS uenoBeka u sBaHCKOro Makaka (1,34 u 0,95 HM COOTBETCTBEHHO), B TO K€
BpeMs COACPKAILUI MHHUMAIBHOE KOJMYECTBO OOPATHBIX MyTALUH.

Hzmenenne uzoruna 422 H2LS5 or IgGl no IgG4PE He Bauser Ha CBA3bIBAHHE AHTHUICHA AHTUTEIIOM, IO-
ckonbky H2LS hIgG4PE obnamaer apduunocteio 1,3 HM niaa ICOS yenoBeka. 3aBUCHMOE OT KOHLECHTPALUH
unruouposanue cBs3piBanusg ICOS/ICOS-L nocpeacrsom H2L5 higG4PE nmoxasano Ha ¢ur. 7.

OKCEpUMEHTANBHbBIE CIIOCOOBI.

CeaseiBanne H2LS5 hIgG4PE ¢ ICOS uyenosexa.

Kuneruky adduuHOCTH CBA3BIBaHMA ryMaHu3upoBaHHoro anturena H2L5 higG4PE ompeaensmu ¢ wuc-
none3oBanueM BIAcore T200 ¢ anturenom npotus ICOS H2L5 hIgG4PE, cBa3aHHBIM HAa HOBEPXHOCTH C AHTH-
tenoM npotus 1gG yenoseka B Fc2 yuna CMS. TToBepxHOCTh ¢ aHTHTENaMH NpoTuB IgG yenoBeka 010KHpoBaNu
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¢ ucnosbzoBanueM 0,1 Mr/mn koHTponbHoro hIgG1l nns npenoTBpalieHus HecrelUUUECKOro cBs3biBaHus Fc
kpomuka. ICOS uenoBeka u siBaHCckoro Makaka (Fc kpoiuka) mponyckaiay HajJ CBS3aHHBIMU aHTUTENAMH MpU
256, 64, 16,4 u 1 M. Bydep oTaenapHO HCIOIB30BaAN IS KPUBBIX CBSI3bIBAHUS C IBOIHBIM KoHTposieM. MgCl,
UCTIOJIb30BAJIH /ISl pereHepaliy MOBEPXHOCTH. AHaIU3 npoBoauiu npu 25°C. JlaHHbIE MOATOHSIIN MO MOJAETH
1:1 ¢ ucnosnp3oBanuem mporpammuoro odbecneueHust T200 nns onenku. KoHueHTpanws antutena: 2,5 MKI/MIL

PesynbTatsl.

CesszpiBanue H2L S hIgG4PE ¢ ICOS 4enoBeka 1 sSBAHCKOTO MaKaka.

Kunernky addunHOCTH CBs3bIBaHMS rymaHusupoBaHHoro antutena H2LS hIgG4PE onpemensim ¢ uc-
nosns3oBanueM BIAcore T200.

Hannbie cBsa3piBanus [COS moaroHsuyiM moa Mojaedb KMHETHKH 1:1 ¢ MCHOJb30BAaHHUEM MPOrPAMMHOIO
obecrieuenns T200 st aHanmM3a JaHHbIX.

Addunnocts cszbiBanusg H2LS hIgG4PE nns ICOS uyenoseka cocrasnster 1,34 HM, u nns ICOS sBan-
ckoro Makaka cocrasisieT 0,95 HM (cMm. Tabia. 9). DTu 3HauEHHUS SBJISIOTCS CPAaBHHUMBIMH M IOKa3bIBAIOT, Kak
0’KHAAJIOCh, UTO U3MEHEHHE B 0011acTH Fc MosIeKy bl He BIUSIET Ha CBs3bIBaHKE ¢ aHTUreHoM ICOS.

B Ta6n. 9 nokaszansr Ka/Kd/KD mns cBsspiBanus rymanusupoBanHHoro 422 (H2LS) IgG4PE ¢ ICOS ueno-
BEKa U BAHCKOI'0 MaKaka.

Tabmmua 9
CaszpiBanme ¢ ICOS yenoseka
OBpasery MeHb ka(l/Mc) [Ka (1/c) kD (M)

422 H2LS IgG4PE ICOS yeyioBeka -Fc|2,97E+05 3,96E-04 1,34E-09

ICOS saBaHCKOIO
422 H2L5 IgG4PE 3,91E+05 3,71E-04 9,49E-10
Makaka -Fc

O06cyxaeHue.

Kak noka3aHo B npumepe 1, MbILIHHBIA KJIOH 422-2 UACHTU(UIMPOBAIM KaK HAWTYUlIee MBILIMHOE aHTH-
teno npotuB ICOS yenoseka. [Ipu ryMaHU3aIMK 3TOTO aHTHTENA MOJYYHIM 36 BApUAHTOB TSDKEJION U JIErKOU
LIETEH, 111 KOTOPBIX MPOBENIM CKPUHUHT 10 cBsi3biBaHMIO ¢ [COS uyenoBeka v SBAaHCKOTO Makaka, B TO )K€ BpeMs
ybexxnasch Taioke, 4To oHH He cBsi3biBatoTcs ¢ CD28 unn CTLA-4 yenoseka. Bapnant H2LS5 unentuduumpo-
BaH Kak o0OJjanaroiiuii Beicokoit adppunHocThio mist ICOS yenoBeka u siBaHckoro makaka (1,34 u 0,95 HM cooT-
BETCTBEHHO), B TO XK€ BPEMSI COEPX AN MUHUMAJIbHOE KOJIMYECTBO OOPATHBIX MyTaLUi.

Nzmenenue n3otuna ot [gG1 no [gG4PE He Biusiet Ha cBsa3biBanue antutena ¢ [COS.

[Tpumep 7. CesizbiBanune H2L5 hlqG4PE ¢ akTuBupoBaHHBIMU T-KJIE€TKaAMH YEJIOBEKA.

Crnioco0bl.

DKCIepUMEHTaJIbHBIN penapaT(bl).

Beinenenue ¢ orpuuatensHeiM ot6opom no CD3.

CD3+ T-kneTkH BbIACISIIN C OTPHLIATEIbHBIM OTOOPOM MOCpeACTBOM Habopa anst oborauieHus T-kieTok
yenoseka Stemcell Rosette Sep.

Oboramenue T-knerok yenoseka nocpeactsoM Rosette Sep: 100 mi cBexeld, LieIbHONH KpOBU 0TOMpAIH C
UCTIOJIb30BAaHMEM LUMPHUIIOB, MOKPBITBIX >KUIKMM renapuHoM HaTpus (Sagent, KOHe4yHast KOHIEHTpauus 10
ME/mi). KpoBb U3 Ka10i mpoOUpkH U1t cO0pa MepeHOCHIIM B MPOOHPKY, Kyma 50 MK CMECH 11 000TraleHust
T-xnerok yenoBeka Rosette Sep no6assimy Ha 1 Mt kpoBu (5 M/ 100 M1 KPOBU TOHOPOB).

LlenbHyt0 KpoBb/cMech aHTHTeN Rosette Sep uHkyOuposanu B TeueHue 20 MUH NpU KOMHATHOW Temmepa-
type (RT). 3arem kpoBb/cMech aHTHUTENn Rosette Sep passomunu 1:1 1x ¢docdarHo-coneBbiM Oydepom
(PBS)+2% FBS(a3mbpuoHabHas Oblubsi CBIBOPOTKA) A0 KOHeuHOro oobema 200 mut. 3atem 25 M pa3BeeHHOM
KPOBH/CMECH aHTHMTEJ HaCcJauBaJik MOBepX 15 MJ rpaareHTa ¢ukosia B mpodupkax Sepmate (Bcero 8 mpoOupox
JUISL K&XXJI0T0 IOHOpa). 3aTeM 3arpy)keHHble npoOupku Sepmate ueHtpudyruposanu npu 1200xg B teuenue 20
MuH npu RT ¢ BKIIOUEHHBIM TOPMO30M. BepXHuil cioi nia3mel HWKE TPaHULBI pa3ieia ¢ MOHOHYKJICAPHBIMU
kiaeTkamu nepudepudeckoir kposu (PBMC) otbupanu ¢ moMmoluplo MUIETKH W oTOpackiBanu. OCTaBLIYIOCS
I1a3My W FpaHHLly pas3ziena C JISHKOLMTapHO MIEHKOW NeKaHTHPOBaIIM U3 nMpodupok Sepmate B 50 Myl KoHHUe-
cKue npoOupkH ans ueHTpudyruposanus (Bcero 4 nmpobupku). [Tpobupku nononHsu 10 50 MII ¢ UCTIONIB30Ba-
HueM PBS+2% FBS. Knerku uentpudyruposamu npu 400xg B reuenue 10 mun npu RT. CynepHaTtanTbl 0TOpa-
ChIBaNM. 3aTeM OCaJKH JUIsl KaXI0ro AOHOpa 00bEeTUHSUIH B OOHY 50-MJ KOHMYECKYIO MPOOUPKY, pecyCreHau-
poBany ocasiku B cyMmmapHoM oobeme 50 mit PBS+2% FBS. Knetku nentpudyruposanu npu 400xg B Teuenue 5
muH nipu RT. CynepHataHTbl 0TOpachIBaiy, U OCAAKH KJIETOK PECyCleHAUPOBaId B 2 MiI MOJHOM cpeasl RPMI
(RPMI 1640+10% FCS+1 MM nupysar Harpusit2 MM L-rnyramun+nenunmuiud 100 Ex./mn+cTpentoMuuuH
100 mxr/mi). Beigenennsie CD3 kieTku noacuuthiBaiu B ycrpoiictee ViCell H 10NOJHUTENBHO Pa3BOAMIN 10
1,2x10° knetox/min. 1x10° BbIIEICHHBIX KIETOK okpawnBanu no CD3 PE-Cy7 nns moaTBep)kIeHUsl KauecTBa
BblieeHUs T-KIETOK.

CD3+ T-KJIETKM BBIACNSIIN € OTPULATEIbHBIM OTOOPOM MOCPEACTBOM Habopa /sl BbIAEIEHHUS MHTAKTHBIX
T-xnerok ot Invitrogen.
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Brinenenue PBMC.

Kparko, 100 M cBexel, HeIbHOH KPOBH OTOHPANH OT KAXKIOTO JOHOPA C HCHOJIb30BAHUEM ILIITPHLOB, MO-
KPBITBIX XKUAKHM renapuHoM Harpus (Sagent, koHeuHas koHueHTpauus 10 ME/mi). Kposs passoxumu (1:1) mo
koHeuHOro oosemMa 200 M ¢ ucnoas3oBanueM PBS ¢ 2%FBS. 25 M pa3BeaeHHON KPOBH HACTAMBAIH MOBEPX
15 mu rpagueHTa (ukoIa B mpobupkax Sepmate (Bcero 8 mpoOHpOK A KAKAOTO JOHOPA). 3aTEM 3arpy KeH-
Hble mpoOupku Sepmate ueHTpHdyruposanu npu 1200xg B Teyenue 20 mMuH npu RT ¢ BKIIOYEHHBIM TOPMO30M.
BepxHuit coi nia3msl HIDKE rpaHuip! pazaena ¢ PBMC orOupanu ¢ moMompio munerku 1 otopacsisamu. Oc-
TaBIIYIOCS IJIA3My M TPAHHUIY pa3acna C JICHKOLUMTAPHON MICHKON JCKAHTHPOBAIH M3 MPoOupok Sepmate B 50
MJI KOHHYECKHE MPOOUPKU Ay UEeHTpU(yrupoBanus (Bcero 4 mpooupkwu). [IpoOupku gonomxsiu mo 50 mi ¢
ucnoab3oBanueM PBS + 2% FBS. Knerku uenrpudyruposanu npu 400xg B Teuenue 10 mun nmpu RT. CynepHa-
TAHTBHI OTOPACHIBATH. 3aTEM OCAAKH U KOKIOTO0 JOHOPA OOBEAMHAIU B OOHY S50-MJ KOHHUECKYHO MPOOHPKY H
pecycneHIupoBaNy 0caakd B cymmapHoMm oobseme 50 ma PBS + 2% FBS. Knetku nenrpudyruposamn npu
400xg B Teuenue 5 muH npu RT. CynepHaTaHTsl 0TOpAchIBAIH, H OCAAKH KJICTOK PECYCNIEHIHPOBANU B IPOU3-
BOJIHOM 00BeMe Oy(depa A1 BbIICACHUS (B 3aBUCUMOCTH OT pa3Mepa 0CaaKa KJICTOK), MPEACTABICHHOTO B Ha-
6ope A1 BbIIEICHUA HHTAKTHBIX T-KieTok ot Invitrogen. 3atem BoiaeneHHsle PBMC noacunTsiBanu B yCTPOH-
cre ViCell 1 10BOAMIH 10 KOHCUHOH KOHIEHTparHH 1x 10° k1eToK/MI B 6y (epe A1 BhIICTCHHUS.

BrizencHue uHTakTHeIX T-KJIeTOK YenoBeka Ha Dynabead ot Invitrogen.

2x10® Beimenennsix PBMC (2 M), 400 mxi FBS u 3atem 400 MK CMECH aHTHTET U3 HaOopa Juis BIACIIC-
HHUS MHTAKTHBIX T-KJIETOK OT Invitrogen 1o0aBsuIu B KXY 15 M mpoOUpKy U HHKYOUpPOBAM B TeUeHUE 20
muH npH 4°C. KneTku npoMbIiBaau ¢ ucnoms3oBanueM 10 M 6y depa uis BeLACICHUA U HEHTPH(Y THPOBAIH NPH
350xg B TeueHue 8 MuH npu 4°C. CynepHaTaHThl 0TOPACHIBAIM, U OCAAKH PECYCICHAMPOBAIH B 2 M1 Oydepa
JUIS BBIACJCHUA. 3aTeM 2 MJI MPEABAPUTEIBHO MPOMBITHIX Dynabeads a1 UCTOIEHHS AOOABIIH B KAXKIYHO
npoOupky. Kinerku uHKyOUpoBaM ¢ OyCHHAMH B TCYCHUE 15 MMH MPU KOMHATHOH TEMIEPATYPE C OCTOPOKHBIM
NMOKAYHBAHHEM U BpamueHueM. [locne unkyOauuu Oycun, nodasmumu 10 ma Oydepa a1 BHIACICHHUS, H CYCHCH-
3MH KJIETOK/OYCHH NMUNETHPOBANU BBEPX M BHH3 10 pa3. [IpoOupku moOMEIany Ha MarHUT Ha 2 MUHYTHI NPH
KOMHATHOM TeMneparype. He 3arparuBas HaMarHU4eHHbIE OYCHHBI, CYIIEPHATAHTHI, COACPIKAIIUE HHTAKTHBIE T-
KJICTKH coOdupamu. Bycunsr mpomeiBami 1 pa3 ¢ ucmonb3oBanueM 10 M Oy¢epa A1 BELACICHUSA H CHOBA ITOME-
IIATM HA MarHUT HAa 2 MHUHYTHI TPH KOMHATHOH TEMIEPAType, H OUUILCHHBIH 0T OycuH Oydep codbupamu. Cob-
paHHble kiaeTku ueHTpH(pyruposanu mpu 400xg B TeueHne 5 muH mpu RT. CynepHaranrtsl oTOpacsiBanu, U
0CAJKH KJICTOK PECYCHCHIUPOBAIH B MPOU3BOIBHOM 00BEME MOMHOU cpeasl RPMI, B 3aBHCHMOCTH OT pa3Mepa
ocaaka kiaerok (2-35 mia). 3areM BoeiaencHHble CD3+ kiaeTku noacuuthiBaad B ViCell u moBoauaM 0 KOHICH-
Tpauuu 1,2x10° kneTox/M B oo cpeae RPMIL

[Toareeprxknatomee oxpamuBanue CD3.

1x10° BoLACICHHBIX KJICTOK OKPAIIHBAIN C MCIOIb30BaHHEM 5 MK anTuten mpotis CD3 ¢ PE-Cy7 umu 5
MK aHTuTen mpotuB u3oruna IgG1 ¢ Pe-Cy7 B reuenue 40 mun npu 4°C B TeMHOTE. 3aTEM KJICTKH MTPOMBIBAIIH
naeaxasl aeasHsM PBS ¢ 0,1% Tween 20, uentpudyrupys npu 400xg B TeueHue 5 mus mpu 4°C. OKpalcHHbIC
KJIETKH pecycrneHaupoBaiu B 1% dopmansaeruae u uakyOuposamu npu 4°C B TeueHne 20 MHH B TEMHOTE. 3a-
TEM KJIETKH MPOMBIBAIH ABAKAbI neA1HbIM PBS ¢ 0,1% Tween 20, nenrpudyrupys npu 400xg B TeUeHHE 5 MHH
npu 4°C, u pecycnenauposanu B 275 mxa PBS ¢ 0,1% Tween 20. ®ukcHpOBaHHbBIE KJIETKH COXpaHsa npu 4°C
B TEMHOTE /10 MPOBEACHHUS MPOTOYHON LIUTOMETPHH A1 MOATBEPKACHHS KAUECTBA BbIACICHHA T-KIETOK.

AxTHBaIMA BbIICICHHBIX T-KJIETOK YEIOBEKA.

®nakons! T75 moxpsiBanu ¢ ucnoap3oBanueM 4 mi 1 mxr/ma CD3/CD28 B PBS B teuenue 2 y npu 37°C.
DIaKOHBI IPOMBIBATH ABAAIBI C HCTOIb30BaHMeM 12 M1 PBS. 30x10° kaetok B 25 M1 mosHoit cpeast RPMI
nobassiny Ha ¢nakoH T75. Knerku uakyOuposaau B Teuenue 48 4 npu 37°C, 5% CO,, utoObI 00ecnieyuTs BO3-
HHKHOBCHHC aKTHBALUH.

Ces3piBanue anrurena npotus [COS (H2L5 hiqG4PE).

CaaseiBanne H2L5 higG4PE oueHuBanu Kak I/ HAUBHBIX, TaK M JJ11 aKTHBHPOBAHHBIX CD3+ T-knerok.
Hcnoms3osanu 8-toyeunoe turpoBanue ot 0,00128 xo 100 mxr/mx H2L5 hIgG4PE ¢ 5-kpaTHbIMH pa3BeACHHS-
MH.

Hausnreic w/umu axkrusupoBanHsie CD3+ T-xnetku pecycnenaupoBatu B PBS ¢ 0,1% BSA (Oygep mns
FACS), conepsanmeM 610kupyrommuii pactsop ams FCR uenoseka mpu 2x 10° kIeTOK/M (5 MK 6IOKHPYIOIIETO
pacteopa a1 FCR+950 mxn 6ydepa ams FACS na 1 ). B konnenTpanuu 2x 10° knetox/myHKy, 100 MK Kie-
TOK BBICCBAH B 2 MJI 96-TyHOUHBIC ONOKH A1 QHAJTH3a M HHKYOHPOBAIH MPH KOMHATHOH TEMIIEPAType B TCUC-
Hue 15 muH. Bo Bpems MHKyOauUMM pacTUTPOBKY CBA3BIBAIOINMX aHTUTEd aHturena mporus ICOS (H2LS
higG4PE) unu kOHTpOJIBHOTO aHTHTeNa Aas u3otuna 1gG4 noaroraBmiBamu B 2x KOHUEHTpauuu. [locne HHKy-
6auuu ¢ 6;roxupyromum pacteopoM At FcR, 100 Mx1 Ha JyHKY 2x KOHLEHTPHPOBAHHBIX CBA3BIBAIOIUX AHTH-
Tex go6aBmamu Kk 100 mxn T-kaeTok ¢ OJ0KHpOBaHHBIM FC Ha JIyHKY [ JOCTH)KEHHS KOHEUHOH 1x KOHLIEHTpa-
muu anturena mpotus ICOS (H2L5 hIgG4PE) unu koHTpopHOro aHrurena aAnid uzoruna IgG4 or 0,00128 mo
100 mkr/ma. KneTku HHKyOHPOBAIH C aHTHTEIAMHU B TeueHHe 20 MHH IPH KOMHATHOH Temneparype. [locne uH-
KyOauuu A1 CBA3bIBAHUS KJICTKH MPOMBIBANH ABXb! B 1 Ma Oydep s FACS, uenrpudyrupys mpu 400xg B
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TE€YEHHE 5 MUH NMPU KOMHATHOM TeMrepartype.

OxpaivMBaHWe HaWBHBIX WJIM aKTUBHPOBAHHBIX T-KJIETOK mocie cBs3biBaHWs aHTUTena npotus [COS

(H2L5 hIgG4PE).

KneTku oxpaimBany 1y IpOTOYHOH LIUTOMETPHH € MCII0JIb30BAaHUEM CIEAYIOIIHUX CMECEH.

CMech 715 OKpaLIBaHHUS.

AHTHUTEIO O6seM Ha O6wseM Ha 110
JNYHKY (MKI) (MKaT)

AHTHMTEen0o MM npoTuB CD4 uyenoBeka ¢ PE 5 550

AHTMTen0o MM npoTuB CD8 uyenoBexka c APC 5 550

AHTUTENIO KOBH IPOTME JErKoM Uenm kamna IgG 10 1100

menosexka c¢ FITC

CwMmech 715 U30THIIOB.
AxHTHMTENO OBeM Ha JYHKY OBmeM Ha

(MxaT)

110 (Mxa)

AxHTHMTes0 MM nmpoTuB CD4 uesoBexa ¢ PE

5

550

AnTHTeno MM npoTuB CD8 wesoBeka c APC

5

550

[KonTponbHOE

AHTUTEJIO OJsi UBOoTUIIa Karmna

IgGl

c

10

1100

FITC

HauBHple wnu akTuBUpoBaHHbBIE, T-KiIeTku ¢ GiokupoBaHHBIM Fc pecycnenmupoBamu B 80 M Oydepa
s FACS nocne unky6auuu aist cBsizbiBanus ¢ anturenamMd H2LS hIgG4PE unu KOHTPONBHBIMU aHTUTENAMH.
B nyHky noGasnsiiu 20 MKJI Ha JIyHKY JJMOO CMECH JUIsl OKpAlIMBaHUs, JIMOO cMecH Al U30THIOB. KiieTku ok-
paumBanu B TeueHne 20 MUH NPU KOMHATHOHM TemmnepaType B TeMHOTe. [locie MHKyOanuu At OKpalluBaHUs
KJIETKH NMPOMBIBAH 1Bax<ael B 1 M Oydepa nns FACS, nenrpudyrupys npu 400xg B TeueHHE 5 MUH IPH KOM-
HaTHOH Temneparype.

®dukcanys OKpalIeHHbIX KJIETOK.

Knerku pecycnennupoanu B 500 Mk 1% ¢dopmansaernna (10 ma 16x KOHLIEHTpUPOBaHHOTO (OpMalbe-
runa+150 ma 1x PBS) u uakyOupoBanu npy koMHaTHO#H Temneparype 20 MUH. 3aTeM KJIETKH NPOMBIBAJIU J1Ba-
Il ¢ Mcnosib3oBanueM 1 mi Oydepa st FACS, uentpudyrupys npu 400xg B TeueHHe 5 MHH NPU KOMHATHOM
TeMmreparype. 3aTeM OCaJKH pecyCrneHaupoBaau B 265 mki 0ydepa ans FACS u nepeHocunu B 96-1yHOYHBIH
KpYrionoHHbli miaHweT. Knerku coxpansiau npu 4°C B TEMHOTE 10 aHAJIW3a MOCPEACTBOM MPOTOYHOM LIUTO-
METPHH.

[IpoTrouHas LUTOMETPUS.

[Tpotounyto uuTomerputo npoBoauian jaubo B 1160 B FACS Fortessa X20, nu6o B FACS Canto 1I ¢ uc-
noJjib30BaHueM mporpamMmmHoro obecneuenus FACSDiva (Bepcun 8.0). KoMneHcaluro BBIMOJHSIA BO BpeMs
cOopa JaHHBIX C UCTOJIb30BaHHEM OycHH eBioscience Ultracomp ¢ 01HUM KpacHTEIEM M MPOrpaMMHOro obec-
neyeHus s komnencauuu B FACSDiva.

AHanu3 JaHHBIX.

COop maHHBIX U KOMIIEHCAIMIO TpoBoIIH B yerpoiicTBax it FACS BD, LSR Fortessa X-20 unu FACS
Canto II ¢ ucnonp3oBanuem mporpamMmmHoro obecneuenust BD Diva (Bep. 8.0). Jlns aHanmu3a JaHHBIX UCTIOJIB30-
BaiM nporpammHoe obecrieuenue Flow Jo (Bep. 10.0.8r1). Pesyaptatsl peructpuposanu kak MFI (MeauaHHy10
MHTEHCUBHOCTb (hITyOpPECLEHLIMM) U MPOLEHT KJIETOK, MOJIOKHUTENBHBIX Mo okpaumBanuio FITC nerkoit uenu
kanmna [gG yenoBeka 13 00LIEro KOJMYECTBA XKU3HECTIOCOOHBIX KJIETOK MJIM COOTBETCTBYIOLIEH HCXOAHON Momy-
nsimu. ECS50 onpenesisiii ¢ Ucnonb30BaHHEeM nporpaMmHoro obdecneuenus Graphpad Prism 5 (Bep. 5.04) ¢ He-
TUHEHHON perpeccueil TpaHcGopmupoBaHHbIX AaHHBIX (X=(log(X)) ¢ Mcmob30BaHUEM H3MEHSIEMOr0 HaKJIOHA
KpHBoOii ¢ 4 mapamerpamu (log(aroH1CT) NPOTUB OTBETA - U3MEHSIEMbII HAKIIOH KPUBOM).

Pesynbratsl

Beinenenne T-kneTok M3 cBexeH, LENbHOM KPOBHM 4eOBEKa C MCIOJIb30BaHMEM JIMOO Habopa s obora-
menus no CD3 Rosette Sep, 1160 HabopoB st BeiAeneHUs: HHTaKTHBIX T-kietok ¢ Dynabead nmoarsepxnanu
MIOCPEACTBOM OKpaLIMBaHMS ¢ Hcnonb3oBaHueM aHTuTen npotus CD3 ¢ PeCy7. O0pa3isl TOHOPOB NeXKalu B
nuanaszoHe mexay 68 u 97% nonoxurensHoix no CD3 knetok. J{ns nonynsuuit CD4+ u CD8 + kieTok, akTH-
BUPOBaHHbIX aHTUTEIOM NpoTuB CD3/antutenom mportus CD28, nonyuanu KpUBblE 3aBUCUMOCTH OT KOHLEH-
tpauuu H2L5 hIgG4PE mpu onenke okpamdBaHHsS aHTHUTENOM IMPOTHB Jierkod nenu kanma 1gG1 genoseka c
FITC. Kpusslie cszbiBanus H2LS hlgG4PE npexacraBneHsl B popMe NpOLEHTa KIIETOK, MOJIOKHUTENBHBIX T10
aHTHUTENaM MpoTUB Jierkod nernu kanmna [gG1 yenoseka ¢ FITC u B dopme MennaHHONW MHTEHCHMBHOCTH (i1yo-
pecueHuuu (MFI) FITC. [Ing T-kneTok, HHKYOMPOBAaHHBIX C KOHTPOJBbHBIM aHTUTeNOM s u3otuna [gG4, He
MOJTyYEHO KPUBBIX 3aBUCHMMOCTH OT KOHLIEHTPALMM IMPH OLEHKE MO OKPALIMBAaHHIO aHTHUTENIaM MPOTHUB JIETKOM
uenn kamma [gG1 genoseka ¢ FITC. J{ng nauBubix CD4+ nmi CD8+ KIIETOK HE MOJYYEHO MOJHBIX KPHUBBIX; OJ1-
Hako HaOJF0/1a)IK 3aBUCHMOE OT KOHIIeHTpauuu ysenndeHnue ot 0,1 go 100 Mxr/mi.

Menuanbl (auana3onsl) 3HaueHuid EC50 cocraBnsmm 1,04 mxr/mn (0,628-1,31 mxr/min) mns CD4+ FITC
MFT u 0,652 mkr/min (0,27-0,74 mxr/mn) s CD8+FITC MFI cooTBeTcTBeHHO. MenuaHbl (Mana3oHbl) 3Haue-
it EC50 cocrasmsmu 0,834 mkr/mi (0,45-0,965 mxr/mi) mis nporeHta CD4+, MOJOXKUTEIBHBIX TI0 aHTHTEIAM
npotus nerkoit nenu kamma IgG ¢ FITC, u 0,583 mxr/mn (0,371-1,23 mxr/mi) mis npouenta CD8+, monoxu-
TeJbHBIX M0 aHTUTENaM npoTuB Jierkoi uenu kanna [gG ¢ FITC (ta6a. 10).
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Tabnuua 10

O606uenue 3HaueHnit EC50 nms ca3siBanus 422 H2LS
hIgG4PE ¢ akTuBupOBaHHBIMHU T-KJI€TKaMH YeIOBEKa

AKTUBUPOBaHHHe CD4 T-kjieTkn AKTUBMPOBaHHHe CD8 T-kJeTku
JloHop # MFI NMpouexT MFI MpouexnT
TOJIOKNTEJLHRX TTOJIOKUTEIBLHEX
1124F36 0,628 0,45 0,564 0,619
1149M52 1,31 0,882 0,74 0,547
1173F42 0,636 0,612 0,27 0,371
1123F59 1,04 0,853 He nporomumnm He nporomuim
1141F45 1,27 0,965 He nporomumim He npoBomumm
2100M39 He nomnobpaHa 0,814 He nono6paHa 1,23
KpuBas KpyuBas
191F39 He nomobpaHa He nomofpaHa He nonobpaHa He nomofpaHa
KpMBas KpMBas KpuBas KpMBas
1155F49 He nono6paHa He nono6paHa He nporomuim He nposomuim
KpMBas KpuBas
1156Fo64 He nono6paHa He nono6paHa He nporomumnm He nporsomumnm
KpMBas KpMBas
MenunaHa 1,04 0,834 0,652 0,583
CpenHee 0,977 0,763 0,525 0,692
Crann. 0,331 0,193 0,237 0,374
OTKJI.
OO6cy>xaeHue.

B sTom uccnenoBanun nokazaHo, uto H2L5 hIgG4PE (aronuctuueckoe antuteno npotuB ICOS) cBs3bI-
Basioch ¢ peuentopoM ICOS Ha akTUBHPOBAHHBIX T-KJI€TKaX OT 3[0POBBIX TOHOpPOB-TroAeiH. CBs3biBaHue H2L 5
hIgG4PE ¢ ki1eTo4YHOH MOBEPXHOCTHIO T-KJIETOK AETEKTHPOBAIM C MCHOJIB30BAHMEM AHTUTENA MPOTUB JIETKOH
uenu kanna IgG yenoreka, meueHHoro FITC.

YenewHnoe Boraenenne CD3+ T-kaeTok MOATBEPXKAAIH MOCPEACTBOM NPOTOYHONH LIUTOMETPUU € OKPALIU-
BaHNeM aHTuTenoM mpotuB CD3 ¢ Pe-Cy7. Jlns aeBSITH U3 JECATH JOHOPOB monyuuiun Oonee 89% CD3+ T-
KJIETOK mociie BbiaeneHus. OmaHako s poHopa # 2100M39 nonydeHo Tonbko 68,6% CD3+ mocie BelACIEHHUS.
ITpuuMHa 3TOH CHIDKEHHOM YMCTOTHI BbAEICHMS T-KkieTok ans goHopa # 2100M39 Heus3BecTHa. 3Ha4yeHUs
EC50, nonydeHHsle 1 orpaHddyeHHblXx no CD4+ u CD8+ monynsuuit ot poHopa # 2100M39, He BbIrISAAST
AQHOMAJIbHBIMH U BKJIFOUYEHBI B 000OIEHHBIE MEIMAHHbIE 3HAUCHUSI.

EC50 nnst cea3biBanus onpeaensiu s H2LS hIgG4PE Ha BbIIENEHHBIX ¢ OTpULATENbHBIM 0TOOpOM T-
KJIETKaxX 4esoBeka. KpuBble CBA3bIBAHUS MOJYyYalM, KOTJA BblACIEHHbIE T-KJIETKM aKTUBUPOBAIM MOCPEICTBOM
48 4 BO3ACHCTBHUS CBSI3aHHBIX C IUIAHIIETOM MpH 1 MKr/mu aHTuTen npotus CD3/CD28. Kak npoLeHT MOoN0Xu-
TenbHbIX Mo okpawnBaHuio FITC nerkoii nenu kanna [gG yenoseka, tak ¥ paHHsie MFI FITC mns aktuBupo-
BaHHbIX CD4+ u CD8+ T-kierok paccMaTpuBajd B CTaTUCTUYECKUX aHanu3ax. MenuanHble 3HadeHuss EC50
it CD4+ gBIsUIMCH CXOAHBIMH TPU pacueTe B (opMe mpoueHTta nosoxuressHbix no FITC kierok mnn MFI
FITC, 1,04 u 0,834 mxr/mi cooTBeTcTBeHHO. Menuanubie 3HaueHuss EC50 mna CD8+ Taxoke sBISINCH CXOMIHBI-
MM npu pacuere B popme mpoueHTta nonoxurenpHbix no FITC knerox nmu MFI FITC, 0,652 u 0,583 mkr/mn
COOTBETCTBEHHO.

Jns T-kneTok, MHKYOMPOBAaHHBIX ¢ KOHTPOJBHBIM aHTUTENoM i u3otuna IgG4 ¢ PE, He nonyuniu 3aBu-
CHUMOTO OT KOHIICHTPALMH YBEIUUYEHHUS CBA3bIBAHUS AaHTHTEN NMPOTUB Jerkoi nenu xanna IgG yenoseka ¢ FITC,
HE3aBUCHUMO OT MPUMEHSEMOro crocoda aHanuza, no MFI uam npoueHTy NoN0KUTEIbHBIX KIETOK.

[ToaHBIX KPUBBIX HE YAAJOCh MOJYYMTH JUIS HAUMBHBIX MJIM HEAKTHBHUPOBAHHBIX, BBIJEIECHHBIX C OTpHLA-
TeNbHBIM 0TOOPOM T-kneTok B TectpoBaHHOM auana3one 0,00128-100 mxr/ma H2LS hIgG4PE. Oanako 3aBu-
CHMOE OT KOHLIEHTpALMK YBEIHMUCHUE CBsI3bIBaHUS HaOmoaanu y goHopos st 0,1-100 mxr/min H2L5 higG4PE.
EC50 HeBO3MOXKHO OBLIO paccuMTaTh, MOCKOJIBKY KPHUBBIE Ui HAUBHBIX T-KJIETOK SBJISUIMCH HEemoJHbIMH. He-
cnocoOHocTs H2L5 hIgG4PE cBsA3bIBaTBbCS B HU3KMX KOHLIEHTPALUSAX C HAUBHBIMH WJIH HEAKTMBUPOBAHHBIMU
KJIETKaMH sIBJIsIach oxxuaaemMoit, nmockosibky ICOS Tonbko cinabo sxcnpeccupyercs Ha nokosimuxcst Th17 kner-
kax, pommukynspueix T-knerkax-nomomnukax (TFH) u perynstopusrx T-knerkax (Tper). [IpuBnedyenue u ax-
tuBaiuss TCR HeoOxomumbl pis mHaykuuu skcrnpeccud [COS. Takum oO6pa3oM, BEPOSTHO, MPUCYTCTBOBAIO
oueHb HeOombioe KonudecTBo peuentopa ICOS, s3kcnpeccHpOBaHHOIO Ha HAUBHBIX WJIM HEAKTUBHUPOBAHHBIX
KJIETKax, U cJeI0BaTeNbHO, MUHMMalIbHOE cBs3biBaHHe H2LS hIgG4PE.

ITpumep 8. Pesynbrarel TK/PD u3 uccnenoBanus no noadopy auanasona 103 (DRF) y sBaHckoro makaxa.

Jns oueHku xapaktepucTuk in vivo H2L5 hIgG4PE B cOOTBETCTBYIOIMX MO MHUILEHH BUAAX UCCIIEAOBA-
HHUE 10 noa00py AMana3oHa 03 NPOBOAMIN Ha SIBAHCKUX MakKakax. B uccienoBanuy tecTupoBanu 3 ypoBHs 103
(0,3, 3 u 30 MI/Kr) B TOTIOJTHEHUE K KOHTPOJIbHOM KOropre Hocuressi. JJo3upoBaHue ObIJI0 MOBTOPSIOIUMCS, T1IE
BTOPYIO 03y BBOAWIIM uepe3 14 cyTok nmocse nepBoid. TecTupoBanu OAHOTO camlia MU OJHY CaMKy Ha KOropry.
Jns H2L5 hIgG4PE noka3aHo 3aBUCHUMOE OT A03bl yBeauueHHe Cy,ye (MK/MI) 1 AUC (Mkr-4/mi) ans 3 pas-
JMYHBIX TECTUPOBAHHBIX 103. [IpH BCex TpeX ypOBHSAX 103 aHTHTENIO AETEKTUPOBAIM B MJIa3Me B TEYEHHE JBYX
Hezenb nocie nepoit 103sl (¢ur. 12A). Antutena npotuB H2LS5 hIgG4PE nerextupoBanu y 3 00e3bsH nocie
OJTHOKPATHOM [103blI, /T 000X KMBOTHBIX mocie A03bl 0,3 MI/KT, Tak *e, Kak Ul CaMKH MOcie J03bl 3 MI/KT.
Awnrtutena npotuB H2LS5 hIgG4PE koppenupoBaiy ¢ yMeHbIIEHHBIMM KOHLIEHTPALMSIMHU B TUIa3Me MOCiIe BBEE-
HHsI BTOPOH 03Bl 3TUM KUBOTHBEIM (ur. 12B). Uepes 48 4 nocne BTOpo#t 1036l BCEX KMBOTHBIX YMEPILBISIHU
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[ cOopa TKaHeH Ui aHanmu3a (papMakoJHHAMHYECKOH AKTUBHOCTH M THCTONATOJIOTHYECKOTO AHATH3A.

3ansarocts peuenropa H2LS higG4PE (RO) usmepsamu Ha CD4+ T-kieTkax U3 CENC3CHKH H MOAMBIIICY-
HBIX THM(ATHYECKUX Y37I0B BCEX JKMBOTHBIX B HCCICIOBAHMH. 3aBHCHMOE OT JO3bI YBCIMUYCHHE CBA3BIBAHUA
H2L5 higG4PE Habmonanu Ans8 TSCTHPOBAHHBIX YPOBHEH 103 B 00€HX TKAHAX ((ur. 13).

3aHATOCTH peuenTopa usMepsm taxke Ha CD4+ T-kiaeTkax u3 nepudepuueckoil KpOBU 00C3bSIH B UCCIIC-
nosanud. KpoBb oTOMpanu B 5 BpeMeHHbIX TOUKax (CyTku | (mepea J03upOBaHUEM), CYTKH 3, CYTKH 8, CyTKH 15
(nmepen BTOpBIM A03UPOBAaHMEM) U CyTkM 17). J[Ba pasauuHBIX MOKA3ATEId HCMOJL30BANU B 3TOM AHAIU3E IJIA
onpeaencuust RO. [epsoriii mpeacraBmaer codol (hopMmar aHaau3a "CBOOOHOTO perenTopa”, B KOTOPOM CBS3BI-
BaHue mAb nporus [COS, HCrIOIB30BAHHOTO U AETEKUMHU NMPU MPOTOYHOH HUTOMETPUH, ONMPEICIIH B IMPH-
cyrcrBuH uu B otcyTcrBue H2L5 higG4PE, kak moka3aHo, KOHKYpHpyrowero 3a ceiasbiBanue ¢ ICOS. Takum
obpazom, orcyrcTBue curHana anturenx npotus ICOS B FACS sBsiocs CypporaTHeIM A 3aHATOCTH PELENTO-
pa H2L5 higG54PE, u Ha000pOT, MOJOKUTEIBHOCTh MO aHTHTeaaM mpoTuB ICOS ykaseiBama Ha "CBOOOHBIIH
peuerrrop”, He cBsa3aHHbId ¢ H2LS higG4PE. Ha ¢ur. 14-A mokaszaHo, YTO KOJHMYECTBO CBOOOJHOTO PELENTOPa
ICOS ymMeHpIIANOCh 3aBHCHMBIM OT 03Bl M 3aBHCHMBIM OT BpeMeHH o0pazoM. [l aByx o6e3bsH (250 u 300)
MOKA3aHbI CUTHAIIBI "CBOOOIHOrO penenTopa”, KOTOpble HEBO3MOMXKHO OOBACHHTH, H KOTOPBIC MOTYT OBITH 00Y-
caosneHbl npoaykuuer anruren npotus H2LS5 hIgG4PE y atux o06e3psH. Kpome toro, RO taxxke u3mepsmm B
CD4+ knerkax mepu(epHUecKOH KPOBH MOCPEACTBOM TOTO K€ CAMOTO AHAM3a, KOTOPBIH HCIOIb30BANU A
CEJIE3CHKH H JIUM(ATHUECKUX Y37I0B, ONMHCAHHOTO BbIme. Kak MOXKHO ObLIO 05KMAATh, [T J03bI O MI/KT HE MO-
kazaHo RO npu 3toMm cuuteiBaHuH ((ur. 14-B). MIHTEpecHO, 4TO 111 HEKOTOPHIX 00E3bSH NMPU YPOBHAX 103 3,0
# 30 MI/Kr NOKa3aHO 3aBHCHMOE OT BpEMEHM yBeiawucHHe KomuectBa CD4+ kietok co cBazamHeiM H2LS
higG4PE Ha npoTspKEHHM NEpHOAa BpeMeHH 00paboTku. B yacTHocTH, 1uis »kxuBOTHOTO 350 MOKA3aHO yBEJIHUE-
HHE (B >5 pa3) CBA3AHHBIX C JICKAPCTBEHHBIM CPEACTBOM IHPKYIHpyromux CD4+ kiaeTok Mexay cyTkamu 3 U
17 (¢ur. 14-B). Bo3zmoxno, uto 310 yBenuueHue koamdectea CD4+ICOS+ kIeTok MOXKET ObITh 00YCIOBJICHO
unay uuposaHHoit H2LS higG4PE npomudepanmeit 310 nomy IsamuH.

[Tpumep 9. H2L5 hIqG4PE uHayuupyer M3MEHEHHE BHYTPHUKICTOUHOH NEPEAayH CHIHAJIOB B OTBET HA
CBSI3bIBAHMHE.

OKCTIEpUMEHTAIBHbIA penapaT(bl).

JIuHMHU KIETOK.

Knerku Ba/F3-ICOS momyuyanu u3 INSERM (Paris, France). KneTku Ky TbTHBHPOBATH B HMOAXOIALICH
KyJIbTypanbHOH cpene, momoHeHHOH 10% smOpuoHampHOM Obrubeil ceiBopotkoi (FBS) (Sigma-Aldrich, St.
Louis, MO), 10 Hr/mn pexoMOuHAHTHBIM MbIITHHBIM [L-3 (R&D Systems, Minneapolis, MN) u 1 Mr/mj reHeTu-
nuHa (ThermoFisher, Waltham, MA) npu 37°C B yBIa>kHeHHBIX HHKyOaTopax noa 5% CO..

OKCHEPUMEHTAIBHBIH CIOCOO(BI).

MaccuB aHTUTEN A1 BHY TPUKJIETOUYHOH NMEPEAAYH CUTHATIOB.

BenxoBble TH3aThl AaHATH3UPOBAIH C UCTIOIb30BAHHEM HAOOpA C MACCHBOM JJIs1 BHY TPHKJIIETOUHOH nepena-
yy curHanos PathScan® (Cell Signaling Technologies) B COOTBETCTBUH C HHCTPYKLMAMH H3rotoBures. Kpar-
ko, mm3arel kietok Ba/F3-ICOS, obpadorannsie 1gG4-PE (20 mxr/mm) wmun H2LS5 higG4PE (0,2, 2, wm 20
MKr/Mi) B TeueHue 1, 6, 24, u 48 u, paspoaunu 10 1 Mxr/mMki B Oy(epe-pa30aBuTene A1 MACCHBA U HHKYOHPO-
BaJIM B TCUCHHUEC HOUM HA MaccuBax aHtutel mpu 4°C. M300pakeHHs MAacCCHBOB MOJIYYANH C HCIOJb30BAHUEM
NpOTrpaMMHOTO oOecneueHus Juis noryueHus u3oopaxenuit (LI-COR Biosciences, Lincoln, NE).

Teepaodasueii mmmyHopepmenTHbIiH aHamu3 (ELISA) docdo-AKT.

®ochopwmupoanne AKT usmepsim ¢ ucnom3oaHueM Meso Scale Discovery (MSD) ¢ HaGopom ans
aHamm3a pocdo(Serd73)/obmero Akt B nuzare HeNBHBIX KICTOK U HabopoM 1t aHanu3a docdo-Akt (Thr308) B
JM3aTe LEIBbHBIX KJICTOK B COOTBETCTBHM C MHCTPYKUMAMH H3roTOBHTEN. KJIETKH BBICEBATHM NPH IUIOTHOCTH
Kk1eTok 0,25x10° KIeTOK/TYHKY B 96-TyHOuHBIE MIanHmeThl ¢ U-06pasueiv aHoM (BD Falcon) B moaxoasmeit
KyJabTypamsHOu cpeae (100 mxa/nmyHky). Knerku oOpadareiBanu B TeucHue 1, 2, 4, 6, 24 umu 48 4 KOHTPOJIBHBIM
anrutenoM (IgG4 PE), IgG1 nporus ICOS ¢ unakruBuposanHbeiM Fc mwm H2LS hiIgG4PE B 7 pa3muuHbIX KOH-
LHCHTPALMAX C UCIOJIb30BAHHEM CXEMBI 3-KPaTHOTO pasBeAcHHs (auamazoH n03: 20,0-0,03 MKkr/mu) B ABYX IMO-
BTOPAax JYHOK. [l OZHOTO 3KCHEPHMEHTA C MCHOJIb30BaHHEM Habopa qmi aHam3a ¢Gocpo-AKT (Thr308) B
JHM3aTe LEIbHBIX KICTOK KJICTKH 00padaThIBaIM OJHOH KOHIEHTpauuei Bcex Tpex anturen (10 MKI/Mia) B Tpex
NOBTOpaX JyHOK. HWOKHUH paa kaKa0ro 96-IyHOYHOTO MJIAHIIETA COACPIKAT KOHTPOIb 0€3 KIETOK (IBE MyCTHIX
JyHKH B JBYX IOBTOPAX) M KIETKH, OCTABJICHHbIC Oe3 00paboTku KakuM-1uO0 aHturenoM. Ilocie obpaborku
KJICTKH JUM3UPOBAJH C HCNOIb30BaHUWEM 30 MKJI JeAsHOTO Oy (hepa AT TH3HCA, COACPIKAIIETO HHTHOUTOPHI ITPO-
Teassl ¥ (pocaraspl, HHKyOHPOBAIH HA JIbAY B TeUCHUE 30 MHH M 3aTeM 25 MKJI JTM3aTa NCPECHOCHIIY B IUIAHIIET
i ELISA ns uakyOauuu B TeueHne Houu mpu 4°C.

AHATH3 TaHHBIX.

JleHCUTOMETPHYECKMI aHATH3 MACCHBA AHTHUTE U1 BHY TPHKJIECTOUHOH MEpeIauyy CUIHANOB.

JIeHCUTOMETPHYECKUH aHANM3 MPOBOJHMIHM JUI PacyeTa YPOBHCH HHTETPAJIbHOW HHTCHCUBHOCTH IATCH B
MACCHBE AHTUTEI. MIHTEHCHBHOCTBH [UIA KOKIOTO IMITHA HOPMAIH30BANHM IO CPEAHEMY UL MOJIOKHTEIBHOIO
KOHTPOJI B MaccubBe ((opMyaa=iIyHKa ¢ 00pa3LOM/CpEIHEE A MOJOKHUTCIBHOTO KOHTPOJI) M HAHOCHJIM HA
rpa¢uxk ¢ ucnons3oBanueMm GraphPad Prism 6.0 (La Jolla, CA).
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Anamu3 nanaeix MSD ELISA.

[TpoueHT ¢ochodenka pacCUHTHIBATH 11 KAKIOH JYHKH C MCIOJB30BAHHEM CICAYIOLIECro pacyera: %
(docpodemka=((2xcurnan pocdobdenka)/(curnan pochobdbenka+curnan odmero 6eaxa))x 100.

3aTeM 3TO 3HAYCHHE HOPMATH30BAJIHU IO 3HAYCHHUIO U1 HEOOPAOOTAHHBIX KIETOK B KAKIOH BPEMEHHOM
TOYKE M HAHOCHH Ha rpaduk kak "% ot koHTpo1" B Microsoft Excel 2007.

Pesybrarsl.

[MpenmecTByroUHe HCCICAOBAHUA MOKazau, 4ro oOpadoTka H2L5 higG4PE ysenmuuupana yposHu (oc-
$o-AKT (S473) B xietkax Ba/F3-ICOS, rae MakcuManbHbId OTBET HaOmoaamu uepe3 30-40 MHH MOCIC BO3ACH-
CTBUA aHTHTENa. B Hactosimem uccrenoBanuu ypoBHH (ocdo-AKT uzmepsnu B 6ojee MO3THHX BPEMEHHBIX
TOYKAX, YTOOBI HAOMOAATh, COXPAHAIOTCS JIH YBEJIMUCHHBIC YPOBHU (POCHOPUIMPOBAHHS Yepe3 HECKOIBKO CY-
ToK. KpOoMe TOro, OLeHHBAIM PEryJLILHI0 APYTHX COOBITHH BHY TPHKIIETOYHOH NMEpeIauyu CUTHAJIOB MOCPEICTBOM
axruBauuu [COS. B xnetkax Ba/F3-1COS, yposuu ocdo-AKT (S473) yeeruuusamuch npu odpadorke H2LS
HIGGA4PE no cpaBHEHHIO C KJIETKAMHU, 00paO0TaHHBIMH KOHTPOJIbHBIM aHTHTEIOM 11 u3otuna 1gG4-PE, nocne
1 u 6 4 06paboTkH, HO 3TOT 3dekT Ob11 yTpaueH vepe3 24 4 (¢ur. 15). UHTepecHo, uro cxoaHbd 3G deKT Ha-
Omoamy, Koraa KiIeTku oopadareiBamm antureaoM mpotus [COS, xoraa o6maacts Fc aHTHTE1a HHAKTHBHPOBA-
Ha. YBeamueHHbIC YpoBHH (Pocho-AKT (T308) Tarke Habmoaamu B ki1eTkax, oopadoranueix H2L5 higG4PE u
anrureioM IgGl mpotus ICOS ¢ mHakTHBHPOBAHHBIM FC, MO CPABHCHHUIO C KJICTKAMH, 00paOOTAHHBIMU KOH-
TPOJBbHBIM aHTHTEIOM 11 u3oTHna [gG4-PE (¢ur. 15), mocne 1 4 06paboTKH, U OH COXPAHSICS BILIOTH 10 48 u,
MPEICTABIIOMMX COOO0H MOCIETHIOI H3MEPECHHYIO BPEMEHHYIO TOUKy. KonuuectBo apyrux ¢ocdodenkoB Hu-
xe AKT, xunaser 3 anpda rmuxoreHcuHTassl (GSK3a) 1 pubocomansHoro 6enka S6 Takske YMEPEHHO YBEIHYH-
Banuch mpu axkruBauuu ICOS, HO 3¢ ¢exThl HEe OBITM HACTOJBKO CHJIBHBIMH, KaK HaOmomaemble nii docdo-
AKT. BerkoBbie JM3aThI AHATH3UPOBATH TAKXKE C MCIOJIB30BAHHEM MACCHBA AHTHTEN, H3Mepsroumx Gocdopu-
JMPOBAHUE UM pacIueIuicHUE 18 OeskoB, BOBICUCHHBIX B BHYTPUKICTOYHYIO nepeaaya curHanoB. C Henomb3o-
BAHHEM 3TOT0 Croco0a TONBKO I TPeX OENKOB IMOKA3aHO HEOOJBINOE yBEIHUCHHE (OCHOPUIMPOBAHHA ITPH
axrusaimu [COS: pocdo-AKT (S473), pocho S6 (S235/236) u pocdho-SAPK/INK (T183/Y185).

Jns mzmepenust mameneHuit pochopumposanust AKT ¢ ucrnonszopaHneM GopMaTa aHAIN3a, MO3BOJIIO-
IIEro MpsIMOe KOJTHUYECTBEHHOE ompeaeneHue, kietku Ba/F3-ICOS o6pabarsiBanu ¢ HCIIOJIB30BAHHEM AHATIA30-
Ha 103 koHTpobHOTO anrurena (IgG4 PE), anrurena IgGl nporus ICOS ¢ unakTuBupoBanHsM Fc umu H2L5
hIgG4PE c TeyeHHeM BpeMEHH M MOHHTOpHpOBanu mocpeactsoM ELISA. Veemmuennsie ypoBau (ocdo-AKT
(S473) ABAAMMCH KaK 3aBHCUMBIMH OT JO03bI, TAK U 3aBUCHMBIMH OT BPEMCHH, B KJICTKAX, 0OpPAOOTAHHBIX aHTH-
tenoM IgG1 mporus ICOS ¢ unakruBupoBanHbIM Fc, mmm o6padoranubix H2L5 hIgG4PE. Kak onucaHo panee,
MakcuMaabHag akruBauusa Gpocdo-AKT (S473) mpoucxoauna nocae 1 u o6padorku. Curnan ¢ochopumipopa-
HMS HEMHOTO YMEHBIIAJICA Yepe3 2 Y M COXPAHAJICA BIUIOTh A0 6 4, OHAKO B KOHEYHOM CUETE OBLI YTPAuCH ue-
pe3 24 u. Tlpoeoaumi Taxoke tecthl ELISA, m3mepstomero ypoBau ¢gocdo-AKT (T308), oqHakO HEBO3MOXKHO
Ob1I0 HAOIIOAAaTh BOCITPOM3BOAMMON AKTHBALMH C HCIIOJIb30BAHUEM 3TOr0 Habopa amt ELISA.

OOcy>xaeHHE.

Kackan nepexauu currana AKT MOXKHO aKTMBHPOBATh NMOCPEACTBOM PELECNTOPOB THPO3HHKUHA3, HHTET-
PHHOB, B- 1 T-KJIETOUHBIX PELENTOPOB, PELENTOPOB IUTOKHHOB, CONMPSDKCHHBIX C G-0€1KOM peenTopoB U apy-
TMX CTHMYJOB, MHIYLHUPYIOIHX npoaykuuro (ocharuaumunosuron(3,4,5)rpudocdaros (PIP3) mocpeacrsom
PI3K [Carnero, 2008]. OTu JMunuasl CIYXKHIH y4aCTKAMH MPUYATHBAHUA HA MIA3MAaTHUYCCKOH MeMOpaHe i
Akt u ero Bermecrosero akrusaropa PDK1. Ha mem6pane, PDK1 ¢ochopumupyer AKT va Thr308, npusoas
k yactuyHo# akruBauuu Akt [Alessi, 1996]. ®ocdopmmposanne Akt Ha Ser473 nmocpeacreom mTORC2 cru-
MYJHPYET MOJHYH (PEPMEHTATHBHYH aKTHBHOCTH [Sarbassov, 2005].

ICOS urpaer kmo4eByr0 poJib B ()yHKUHOHHPOBAHUH AKTHBUPOBAHHBIX 3((PEKTOPHBIX M PEIyJIATOPHBIX
CD4+ T-KJ1e€TOK MOCPEACTBOM CTHMY/IILMH BBDKUBACMOCTH, poudeparu U namsatu T-kiaeTok. baaronaps ero
PO B ANIUTCIbHOM akTuBauuu u 3QPekropHsx GyHkuuax T-knerok, HauenuBanue Ha ICOS ¢ ucnonp30BaHu-
€M arOHUCTUYECKOTO AHTUTEIA MOXKET SIBJITHCSA ONMPABJAHHBIM CIHOCOOOM YCHIICHMS MPOTHBOOITYXOJIEBOTO HM-
MyHHTETA. B 3TOM HCCe10BaHUH aBTOPBI HACTOSAIIETO H300peTeHns Ha0moaam, uro akruBauus [COS mocpen-
crBoM H2L5 hIgG4PE Ber3biBana usmenenus Qochopunuposanus AKT B knerkax Ba/F3-ICOS. Caenosares-
Ho, Oenku Hike AKT, takue xak GSK3o (HemocpencreeHHbiii cyocrpar AKT) u pubocmamshblii Oenok SO
TaKOKe ABILIHCH (POCHOPHIMPOBAHHBIMHU. 3TH JAHHbIC COTJIACYIOTCSA C MCCIEIOBAHHEM, IPOBEICHHBIM HEJABHO
B 3TOH MOJENbHOH CHCTEME, W HAPAAY C JAHHBIMH, OMyOJHMKOBAHHBIMHU /I BHEINHETO HCNOJIb30BaHHA [Fos,
2008].

[Tpumep 10. @ynxumoHansHbie 3 dexTsr pactBopumoro H2L5 hiqG4PE oTnexbHO W B KOMOMHALIMH C aH-
turenoM npotus PD1 u anturenom nmpotus CTLA-4 B ananuze PBMC yenosexa.

OKCNEpUMEHTAIBHbIH Mpenapar(bl).

Brinenenue neppuunsix PBMC yenosexa.

Caexyro kpoBb noxxyuanu ot 1oHopos kpoBu GSK Health Center u pa3zsoaumu 1:1 He coaeprkaeit (eHo-
na kpacuoro 10% cpegoit RPMI1640. Cpeabl ¢ rpaaMEHTOM TUIOTHOCTH B 5S0-MJI KOHHUECKoH mpodupke Uni-Sep
Max u neHrpudyruposanu npu 400xg B reueHne 20 MHH NP KOMHATHOH TEMIIEpaType C OTKIFOUYCHHBIM TOp-
MO30M. [ToTyyeHHBII CI0¥ OSIbIX MOHOHY KJICAPHBIX KJICTOK (JICHKOUUTAPHYIO IJICHKY) OCTOPOYKHO NEPCHOCHIH
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B HOBYIO 50-MJI KOHHYECKYIO MPOOUPKY uepe3 kietoyHoe curto 100 MkM. PaBHbIi 00beM, He comepxamie de-
Hoza kpacHoro 10% cpeast RPMI1640, no0aBmsinu k TEHKOLMTAPHOH IUIEHKE M HeHTpUGyruposanu mpu 300xg
B TcucHUe 10 MUH mpH KOMHATHOU TemmepaTtype. Ocamok KJICTOK pecyCHeHaupoBamd B 10 mu pactBopa At
m3uca spurpouuToB (Sigma Aldrich) 1 HHKYOMpOBaIH B TEUCHHUE 5 MHH ITPH KOMHATHOH Temmeparype. Kierku
MPOMBIBAIH OJMH Pa3 CPeOH U LUEHTPH(YTHPOBATH, KaKk onmucaHo panee. O0beM J0BOIMIH 10 40 MJI C HCIIOJIb-
30BaHHEM He conepxamie (enona kpactHoro 10% cpeast RPMI1640, 1 K1€TKH MOACYUTHIBATH C HUCIIOJIB30BA-
HHEM CUCTYMKA KJICTOK M aHanu3aTopa xusHecnocoonoctu Vicell (Beckman Coulter).

MH 1y Kupst He3pebIX JSHAPUTHBIX KJIETOK MOHOLMTAPHOTO nporcxoxaeHus (1iDC).

MOHOIMTSHI 4EIOBEKA BBIAC/SUIM C HCTIOJIB30BAHUEM CIIOCO0A aare3uH K mnactuky. Kparko, 20 MiH cBexe-
BoiAcIeHHBIX PBMC kynpruBupoBam B ¢uakone T-75 mit kyabTBHpoBaHHA K1eTOK B cpeae AIM-V (Thermo
Fisher) B Teuenue 3 u. KneTku, KOTOpble HE CBA3BIBAKOTCH C IIACTUKOM, OTMBIBATH. AJATEPEHTHBIE MOHOLUTHI
Ky asTuBHpoBany npu 37°C B unkybatope ¢ 5% CO, B cpene AIM-V, nomonxenHo# 1000 ex./ma GM-CSF ye-
noeeka (kat.#300-03, PeproTech) u 500 ex./mn IL-4 yenoseka (xar. #200-04). Uepe3 7-10 cyrok kiaetku iDC
coOHpanu Uil COBMECTHOTO KYJIBbTHBHPOBAHHA C T-KJIETKAMH OT JPYroro JOHOPA B AHATHM3E PEAKLMH B allio-
TCHHOM CMEIIAHHOM Ky IbTYpe JIMM(POLHUTOB.

BriaeneHue nepBUUHbIX T-KJIETOK YENOBEKA HEMOCPEACTBEHHO U3 KPOBH.

T-KJIETKH YeNOBEKA BBIICIIH HEMOCPEICTBCHHO M3 CBEXKCH KPOBM YENIOBEKA C HCIOJb30BAHHEM CMECH
nns oborameHus T-knerok yenoseka (Stem Cell Technologies). Cmecs amst odorameHus T-KIETOK 4YeTOBCKA
RosetteSep (50 mxi/mi1) 100aBISIIH K HETBHOW KPOBH M Xopoluo nepemeinnsaiau. [locne 20 MuH HHKyOarmu
IPH KOMHATHOH Temmneparype paBHsiit 00beM PBS+2% FBS 100aBisiau ¢ 0CTOpOKHBIM nepeMeluBaHueM. Pas-
BEICHHBIH 00pasel] HACIauBaIH MOBEPX CPEeAbl C IPAJMEHTOM IUIOTHOCTH U LEHTpH(YyrHpoBaau B TeycHue 20
MHH 1pu 1200xg Mpu KOMHATHOH TeMIEpaType C OTKIFOUYEHHBIM TOPMO30M. OOOraleHHbIe KICTKH C TPAHHUIIBI
pazzmena cpeja ¢ rpaJueHTOM IUIOTHOCTH:IIIA3MA OCTOPOXKHO HEPEIHBAIM B HOBYIO KOHHUYECKYIO HMPOOHPKY.
3areM 3PUTPOLMTHI JTU3HPOBATH C HCHOIB30BAHUEM Oy(epa amt mu3uca 3purpouutoB (Sigma Aldrich), u 060-
TAIICHHBIC KJICTKU MPOMBIBAIH C HCHOb30BaHUEM PBS+2% FBS meakasl. 3arem T-KJIETKH peCyCNEHIUPOBAIH
B 40 M1 PBS+2% FBS u noacuureiBanu B cuetuuke kiaetok Vi-Cell.

OKCTIEpUMEHTANBHBIE CIIOCOOBI.

Ananu3s npeasapurenabHoi crumypiuu PBMC yenoseka.

CeexeBsiacncHabic PBMC ueoBeka moABepraad MpPeIBAPHTCIBHON CTUMYJISALMU C HCIOIB30BAHHEM
yBeamuuBaronmx 00seM T-kiaetok DynaBeads CD3/CD28 B cooTHomeHHu OycuH k kietkam 1:20 B ¢akone T-
75 ans Ky IbTUBHPOBaHHA KJIETOK B cpene AIM-V, nonomHenHo# 100 Hr/Mma MCSF u 100 ME/mu IL-2 (Pepro-
Tech) mpu 37°C. Yepe3 48 u OyCUHBI OJ11 MPCABAPUTEIBHON CTHMYJIIUH VAASIH C MOMOILIBK) MArHHTHOTO
HOJIA, M KJIETKH MPOMBIBAJH, MOJACYHTHIBAIH U MOBTOPHO CTHMYJIMPOBAIM C HCHOJb30BaHHEM DynaBeads mpo-
tuB CD3 u TepaneBTHyeckux anruren B cpeaec AIM-V, gonomnennoit 100 ME/mn IL-2 (PeproTech) B 96-
JyHOYHOM KpPYTJIOJOHHOM IITAHINETE, HE OOpabOTAHHOM [ KyJbTHBHPOBAaHHA KIETOK. ILIOTHOCTH pacceBa
cocrasmsna 100000 kiaerok Ha 100 mxut cpeant Ha ayHKy. [Tocne unkyOauuu npu 37°C B Teuenue 3,5 CyTOK Cy-
MEPHATAHTHI KYJIbTYP KIETOK COOHPATH A1 My IbTHIUIEKCHOTO H3MEPEHHUS HUTOKHHOB nocpeacTsoM MSD.

Anamu3s akrupaimu MLR yenosexka.

1iDC MOHOIIMTAPHOTO MPOUCXOMXIEHHA OT 3X0POBOr0 JOOPOBOJBLIA-YEIOBEKA CMEIIHBAIH B COOTHOLIICHHH
1:10 (iDC: T) co CBeXEBbIACACHHBIMU T-KJICTKAMH YEJIOBEKA OT APYTOTO JOHOPA U MPEABAPHTEIHLHO HHKYOHPO-
Banu npu 37°C B cpene AIM-V B mpucytctBun 0,02 mMxr/mut cmecu nentuaos CEFT B teuenue 24 4. Pa3nuuHble
TPYIIIBI AHTUTE A1 00pabOTKH T0OABISIH HEMOCPCACTBCHHO B IYHKH, MEPEMEIIMBAIH U 1AJ1e€ HHKYOHUPOBAIH
B TCUCHHE JOTOJHUTEIBHBIX 4 CyTOK. CyNepHATAHTHI KyJIbTYP KJICTOK COOMPAIH A MYJIbTHILICKCHOTO H3Me-
PEHHUS LIUTOKHHOB NMOCPEACTBOM aHam3a MSD.

Ananu3 uuTokuHOB MSD.

VYpouu uuTokuHOB IFN-y, IL-10, IL-2 u TNF-o0 B CynepHaTaHTe KyabTyp KICTOK ONPEACTSIU C HCHOIb-
30BAaHHEM CKOHCTPYHPOBAHHBIX HA 3aka3 Habopor a1 MSD V-Plex uenosexka. OOpa3upl CHayama pa3BOgHIH
1:200 B pazdasurene 2. KanuOpaTophl Takke MOArOTABIMBATH B pa30aBuTene 2, CIeays PEKOMEHAALMAM H3ro-
ToBuTE. Pa3BeaeHHbIE 00pa3Lbl H KAMHOPaTophl A00AB/IAIM B YepHbIe miaHmeTrbl MSD, koTopsie 3aTteM rep-
METHYHO 3aKPHIBAIHM C HCHOJIb30BAHUEM AATC3UBHOM IUICHKH I IUIAHIIETOB U HHKYOHPOBAIM ITPU KOMHATHOH
TEMIIEpaType C BCTPAXUBAHHEM B TeueHue 2 4. [locie moOaBneHus 25 MKJI pacTBOpAa aHTUTENA A ACTCKIHH,
CBE)KEMPHIOTOBJICHHOTO B pa30aBUTENE 2, B KAKIYIO JYHKY, IUIAHIIET MOBTOPHO 3AKPBIBANIH H HHKYOHPOBAIH
NP KOMHATHOH TEMIIEPATYPE C BCTPAXMBAHUEM B TeUCHHE APYrux 2 4. IInaHmeTs! mpoMbIBaaH 3 pas3a ¢ HC-
nojab3oBaHueM 150 mxu/aynHky PBS mmoc 0,05% Tween-20 mepen modasiaeHueM 150 MKJI/IYHKY CBEXKepasBe-
JEHHOTo 2x Oydepa A1 CUMTHIBAHUA H HEMENJICHHO cuuThiBamd B cuuthiBatesie MESO QuickPlex. [lanHbie
AHATM3UPOBANIM C UCIOIB30BAHUEM MPOTrpaMMHOTO obecneueHus MSD Workbench.

AHanM3 NaHHBIX.

Ananu3 nanaeix MSD.

Jannsie MSD aHanmu3upoBaaM C UCHOJBb30BAHHEM MPOrpaMMHOTO obecmeucHus Discovery Workbench
(MSD, Bepcun 4.0.9). KanuOparops! u3 Habopa M3rOTOBUTENS BKIIOYATH B KKAbIH mmaHmeT aat MSD nis
TMOMyYEHUs CIIEHU(UIECKHUX AN MIAHIIETOB CTAHIAPTHBIX KPUBBIX C 3HAUeHHeM R Gosee 0,99 BO Bcex cIyua-
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ax. KomruecTBo JeTEKTHPOBAHHBIX LUTOKHHOB OMNPEJCIBIIH MOCPEICTBOM OOPATHBIX BBIMHCICHHH HA OCHOBA-
HHM CTAHAAPTHOH KPHBOH, U CPEAHEE H CTAHAAPTHOE OTKJIOHEHHE AJIS TPEX OMOJOTHYECKUX IMOBTOPOB HUCIIOJIb-
30BaJHM AJI MOJyYEHHSA IPpaUKoB.

Craructuyueckuii aHam3.

Onnoakropueiii ANOVA mpoBoaunu 11 JorapuMuuecku mpeoOpa30BAHHBIX JAHHBIX H3MCHCHUA
KPAaTHOCTH IO CPABHEHHIO C COOCTBEHHBIM KOHTPOJEM H30THINA A1 KKIOTO aHTHTena i oOpabotku. Tecr
MHO’KECTBEHHOTO CpaBHEHHA JIaHHETTA MMPOBOJMIIH U1 CPABHEHUS OO0MX BUJOB MOHOTEPAITHH MO CPABHEHHIO C
KOMOMHAIMCH A1 pa3IMIHbIX JOHOPOB. P<0,05 cuuTamu CTATHCTHYCCKH 3HAUYHUMBIM,

Pesynbrarsl.

Paszpaborka anmamu3a mpensaputeabHoi ctumymiimuu PBMC u tecta kKOMOMHMPOBAHHOW AKTUBHOCTH
H2L5 higG4PE ¢ unuamumymMadoM U neMOpoIH3yMadoM.

Jns onmpenaeneHUs ONTHMAIBHBIX YCIOBHE IS MPEIBAPUTCIBHOM cTumy/siuun, Dynabeads mpotus CD3
yenoseka u Dynabeads mporus CD3/CD28 uenoseka (Thermo Fisher) TectupoBanu npu paznuyHOM COOTHOLIEC-
Huu OyCcHH K KjeTkaM. [Tocne 48 4 mpeaBapuTEIbHOMN CTUMYIILUH, KJICTKH COOMPANU, U OYCHHBI YA HO-
CPEOCTBOM MATHMTHOTO MOJIA MEpPE] CTUMYAUuEH ¢ ucmonb3oBaHueM Dynabeads mpotus CD3 (cooTHOLICHHE
OycuH k kiaetkam=1:1) Bmecre ¢ aHturenom nmpotus [COS oTaCTbHO WM B KOMOMHALIMHM C AHTUTEJIOM NMPOTUB
CTLA-4 wm anrurenom nporus PD1. Monortepanus H2L5 hIgG4PE npusoxuna x unaykuuu IFN-y mo cpas-
HEHHIO C KOHTPOJIEM JUI1 H30THIIA BO BCEX TCCTHPOBAHHBIX YCIOBHAX IPEABAPHTEILHON CTHMY JIILMH. [lHana3oH
ypoBHs IFN-y, mnayuupoBanHusiii nocpeacteom H2L5 hIgG4PE, oOpatHo koppeauMpoBan C CHJIOH NMPEaBapH-
TeabHOU crumyminuu. Jlns xomOuuanuu H2L5 hIgG4PE BmecTte ¢ MnunuMymadoOM NOKa3aHa yBEIMUCHHAS
NpOXyKUHUSI HUTOKHHOB MO cpaBHeHHIO u00 ¢ H2LS5 HIGG4PE, nubo ¢ unmumimymabom oraemsHo, B PBMC,
KOTOpBIC CI1Aa00 MOJBEPrajuch NMpeABApHTENbHOH cruMyiiiud. KomOunupoBaHHbIH 3(ddexT Obln yTpaueH B
YCJIOBMAX HPEIBAPUTCIBHONH CTUMYJLILHM CBS3AHHBIMH C IUIAHIIETOM aHTHTenamu npotuB CD3/aHTHTenmamu
npotuB CD28, uTo paccMaTpuBaNu Kak 00JIEC CHITBHBIC YCJIOBHS MPEABAPUTECIBHON cTUMy Iy, Ha ocHOBaHUHH
3THUX PE3yJbTATOB YCIOBHA MPEABAPUTCIBHOW CTUMYJLILHH C HCNOJb30BAHHEM OYCHH C AHTHTEJAMH IPOTHB
CD3/antutenamu npotus CD28 B cooTHOIICHHH OyCHH K KiIeTKaM 1:20 BRIOpaHBI A1 BCEX OYAYIIMX AHATH30B
PBMC. PesyapraThl 411 YETHIPEX WHAMBHIYATbHBIX JOHOPOB OOOOMLICHBI 111 KOMOWHALMH AHTUTET MPOTUB
CTLA-4 Ha dur. 16 u 11 koMOuHALMH C aHTHTENIOM NpoTHB PD-1 Ha ¢ur. 17.

H2L5 hiqG4PE npuBOAUT K 3aBUCUMOH OT JO3bI HHAYKIMM HTOKHHOB B AHAJU3E NMPEABAPHTEILHON CTH-
My auun PBMC.

3aBucumyo ot 103bl akTHBHOCTH H2L5 hIgG4PE ounenuBam B PBMC yenoBeka, moaBeprHy ThIX IMpeaBa-
PHTEJILHOH CTUMYJILMH C HCIOJb30BaHHEM OycuH ¢ aHTHTenamu mpotuB CD3/anturenamu mporus CD28 B
MPEIONPEACICHHOM COOTHOLIEHHH OyCHH K kieTtkaMm 1:20. Aurureno nporuB RSV IgG4PE u IgGl 422.2 mpo-
tuB ICOS ¢ MHAKTHBHUPOBAHHBIM FC BKIIOYAIM B KAa4eCTBE KOHTPOJ. TeCTHPOBANIH BOCEMb KOHLEHTPAIMHA
H2L5 HIGG4PE (100, 30, 10, 3, 1, 0,3, 0,1 u 0,03 mxr/mx). IFN-y, IL-10 u TNF-o. oucHuBaIH MOCPEACTBOM
MSD B kyabpTypambHbIX cynepHarautos oopa3uos PBMC. H2L5 higG4PE, Ho He koHTpons ama uzotuna 1gG4
unu 422.2 ¢ HHAKTUBUPOBaHHBIM Fc, uHaymupoBano npoaykiuio IFN-y, IL-10 u TNF-o. 3aBUCHMBIM OT J03BI
00pa3oM. JTH pe3yIbTAThl HCMOIB30BAMHM I onpeacacHus koHueHTparu H2LS hIgG4PE ama ucnoms3oBaHus
B KOMOMHALIMOHHBIX HCCIIETOBAHUIX.

Paspaborka aHamu3a MLR uenoseka.

B nomneiTke ontumMu3upoBath aHam3 MLR yenoBeka, B JOMOJHEHHE K COBMECTHOMY KYJIbTHBHPOBAHHIO
T-xieTok yenoseka U He3penabix DC MOHOLIMTAPHOTO NMPOHCXO0XKIACHHUS OT IPYToro A0HOpa, OYCHHBI C AaHTUTENA-
mu npotuB CD3 tarxe 700aBIsM B JIyHKH A1 obecniedeHus poHoBoH crumyminun TCR, 4roOs! ciocoOcTBo-
BaTh MPUMHPOBAHMIO KIECTOK. Pe3ynbrarel mokaszanu, 4ro OyCHHbI ¢ aHTUTEIaMHU POTHB CD3 CHIIBHO yBEIHYH-
Banu auana3oH HHAyKuuH IFN-y. XoTsa unmumuMyMad OTAeIbHO MOXKET HHAYLHMpPOBaTh mpoxykuuro IFN-y B oT-
cyrctBue OycuH ¢ anrurenamu npotuB CD3, gns H2L5 higG4PE oraeasHo wmm ama komOunHanmu H2LS
HIGG4PE/unmumuMymaba mokazaHa yBeamueHHAs mpoayKuusd IFN-y mo CpaBHEHHIO C COOTBETCTBYIOLIMM KOH-
TPOJIEM TOJBKO B MPUCYTCTBHH OYCHH C aHTUTEIaMH poTus CD3.

Kom6unmposanuas akrusHocth H2L5 HIGG4PE u nmunmumymaba B ananusze MLR yenoseka.

HMmmyHOCTHMY Tupyromnyro akTuBHOCTh H2L5 hIgG4PE otnembHO MM B KOMOHHALMH C HITHIIMMYyMaOoOM
TECTHPOBAHM B A/IOTCHHOM aHamu3e MLR uenmoBeka, B KOTOpoM T-KICTKH MPEABAPUTEIIEHO MHKYOHPOBAH C
He3pensiMH DC MOHOLIMTAPHOTO NMPOHMCXOKACHHS OT HECOBMAJAMOINETO JOHOpA B mMpUCYTCTBHH 0,02 MKr/mMin
nentuaoB CEFT B teuenue 1 cyrok. KomOunauusa H2L5 higG4PE/unmunmumymaba mpuBOAMIA K 3HAYHMOMY
yBeIMYCHUIO npoaykuuu [FN-y o cpaBHEHHIO C TFOOBIM M3 CPEACTB OTACIBHO. Pe3ymbTaThl COrIacOBBIBAUCH
CpPeaH TPEX TECTHPOBAHHBIX MApP JOHOPOB, OJHAKO HAOMIOAANH YMEPEHHYIO H3MECHYHBOCTh MEXKIY JOHOPAMHU
(¢wur. 18).

KomOunmposannas akrusHocTh H2L5 hiqG4PE 1 nemOponu3ymaba B anamze MLR.

KomOunauuro H2LS5 higG4PE u nemOpom3ymaba TeCTHpOBAIM TAKKE B aJNIOreHHOM aHamm3e MLR ue-
noBeka, onucanHoM Beinre. H2LS5 hlg G4PE tectupoBanu OTAEIbHO H B KOMOWHALIMH C MEMOPOJIH3yMa00M NpU
10 mxr/ma. KomOunauus H2L5 hig G4PE u memOpomu3ymada mpuBoAuIa K yBeIMUCHUIO mpoaykuuu [FN-y mo
CPABHEHHUIO C JFOOBIM M3 CPEACTB OTACIbHO. OHAKO CTATUCTUYECKOH 3HAYMMOCTH HE JOCTHMIAM H3-32 M3MCH-
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YUBOCTH MEXIY AOHOPAMM H 3HAYUTEIBHOM AKTHBHOCTH MOHOTEPANUH AHTUTENOM MPOTHB PD-1 y HEKOTOpPBIX
JOHOPOB ((ur. 19).

O06cyxacHHE.

ICOS mpexacrasiser co00i KOCTUMYTHPYIOLIHIA PEUENTOP, KOTOPBIHA C1a00 3KCMPECCUPYETCA HA HAMBHBIX
T-kyeTkax u OBICTPO MOABEPTaCTCS MOBBINAOLICH PErysiuuu B akTHBUPOBaHHBIX CD4+ u CD8+ T-kierkax
Juranmom ama ICOS sasasercs ICOS-L (B7h, B7RP-1, CD275), kOTOPBIH 3KCHPECCHPYETCS MPO(ECCHOHAND-
HeiMH APC 1 nepudeprHyecKuMHU 3MUTEIHANBHBIMH U 3HIOTCIHATBHBIMH KJIETKaMH 1ociae cTuMyauud TNF-o.
[Tyts ICOS:ICOS-L mpeaocTapiseT KIFOUEBOH KOCTHMY IUPYIOIMUI CUIHAN Ui mponudepauuy H Gy HKUHOHHU-
posanus T-knerok. baaronaps ero poym B JIMTEIbHON akTHBALHMHU U 3 dexTopHbIX QyHKumax T-kiaeTok, Haue-
mBanue Ha ICOS ¢ ucnomp30BaHHEM arOHUCTHYECKUX AHTHUTE] MOJKET SIBJITHCS OMPABJAHHBIM CIIOCOOOM YCH-
JICHHUS MPOTUBOOITY X0JIEBOTO HMMYHHTETA.

HccrenoBanus nokazamu yeemrueHue 4actotsl [COS™ CD4 + agpextopHbIx T-KIETOK mocie OJI0KHpO-
BaHusi CTLA-4 nocpencTBOM HIUIMMyMa0a B HECKOJBLKHX MOJCIIIX 3TOKAYECTBEHHBIX omyxoJeil. Kpome Toro,
nocne OnokupoBaHuss CTLA-4, 3ta momysiums KJIETOK NMPOAylHpoBana 0oiee BboicOkHe ypoBHH INF-y, uem
ICOS™ CD4+ T-knerku. @axrudecku, yeeauucHue 4actotl ICOS+ CD4 T-kIeTOK HACHTU()ULHPOBAHO B Ka-
yecTBe (PapMaKOJHHAMHYECKOTO OHOMApKepa I JICUCHUS HITHIHMYyMaOOM NMAILMEHTOB CO 370KAYECTBEHHBIMU
omyxomsiMu. Uccnenosanusa y meimeid C57BL/6 auxoro tuma, moxa3zamu 80-90% OTTOpKEHHE OIMyXOJHM HOCJE
tepanuu ¢ 61oxupoBanueM CTLA-4; oqnako y Mpimelt ¢ HokayToM ICOS mmu ICOSL 3¢¢ekTHBHOCTS yMEHB-
manack a0 MeHee 50%. BaxkHas pos, kotopyro ICOS urpaer B 3pdexruBHocTu On0kupoBanus CLTA-4, mo-
3BOJUIET Mpeanoaarath, yto cruMyinust myta ICOS B xone tepanuu anrurenoMm mpotuB CTLA-4 moxer yBe-
JHYUBATH TCPANCBTUUCCKYIO 3()(PekTUBHOCTD. TakuM 00pazoM, aBTOPHI HACTOSILETO H300PETEHHS pa3padboTaiu
OLEHKY KoMOMHUpoBaHHOM akTHBHOCTH H2LS5 hIgG4PE n ununumyma0a.

B 2000 r. omy0mkoBaHo, 4yTo 6enok-1 mporpammupyemoii rudemu kiaerok (PD-1) sBisercs apyroi morne-
KyJIOH MMMYHHOH KOHTPOJIbHOH Touku. Dxcrpeccuto PD-L1 (B7-H1), kOTOpBIi ABIAETCA OJHUM M3 JIMTAHIOB
PD-1, MO>XHO OOHApYHTh HA MHOYKECTBE THIIOB KJICTOK, BKTIOYAs T-KJIETKH, SIUTEMATIbHBIC KICTKH, JHAOTE-
JHATbHBIE KJIETKH U KJICTKU OIMyXxoscH. BO MHOJKECTBE THIOB OIy XOJI€H MOKA3aHBI TAKXKE KIMHUYECKUE OTBETHI
HA aHTHTENA, HaueIeHHbIe mpoTuB ocu PD-1/PD-L1. B FDA HenaBHo 0100peHs! neMOpom3yMad 1 HUBOTyMad
B KAQ4YeCTBE BTOPOTO MOKOJCHHUA 0JOKATOPOB HMMYHHBIX KOHTPOJBHBIX TOYEK I JCUCHHUS 3TOKAYECTBCHHBIX
omyxonei. [Tokazano, uro memOponmusymad or Merck mpuBoauT k 4acToTe OTBETOB ~37-38% V HMALMEHTOB C
MEJIAHOMOH Ha MO3JHUX CTANMAX, IZIE B MOCIEAYIOIIEM HCCIIEIOBAHUH OIMyOJIMKOBAHA 00INAs 4acTOTA OTBETOB
26% y MalMEHTOB, HMCHOIIUX MPOTPECCUPYIOIIEE 3a00ICBAHUE MOCJIE MPEAICCTBYOIICH TEPANHU UITHITUMYMa-
6omM. Jl1a HuBOTyMaba aHturena npotus PD-1 or BMS, Tarke Moka3aHO KIMHHYECKOE MPEHMYILIECCTBO A/ Ma-
LUCHTOB C METACTA3HPYIOLICH METAHOMOM C 4acToToi 0TBeTOB 40% U 4acTOTO# O0IICH BEDKHBAEMOCTH 72,9%
3a 1 rox. Kpome Toro, HuBoIyMad taxoke omo0peH FDA npu HaxoasqmeMcs Ha MO3THUX CTAOUAX MM METacTa-
3UPYIOLIEM HEMEJKOKIECTOYHOM pake jerkoro. ITockombky aHrurena mpotus PD-1, 6nokupyromue KOHTPOJIb-
HYIO0 TOYKY, CTAHOBATCS NMPeoOIafaronici MMMYHOTCPANHEH 3JI0KAYECTBEHHBIX OINMYXOJCH B KIMHHKE, MOXET
ABIAThCA BakHOH onenka H2L5 hIgG4PE B komOunanuu ¢ anture1oM npotus PD-1 mo ux KOMOHHUPOBAHHOH
NPOTHBOOIY XOJIEBOH AKTHBHOCTH.

Panee, anamu3 akruBaiu PBMC pa3paboTamu U UCHOIb30BAIM A1 OLUCHKH AKTHBHOCTH CTHMY UMM T-
KJCTOK JUI1 MaHenu aroHucTuuyeckux aHtuten mpotuB ICOS. JlaHHbIC, MOJyYEHHBIE B 3THX HCCICIOBAHUAX,
HOAEP>KUBAKOT OTOOp KiIOHA 422.2 B kauecTBe kKaHauaara ¢ u3otunoMm IgG4PE B ¢opme H2L5 higG4PE. B
HpeauecTByomeM aHamuse, kietku PBMC noasepraau mpeaBapUTEIbHOH CTHMYJSILMU C HCIOJIb30BAHUEM
CBSI3AHHBIX C MJAHIIETOM aHTuTena npotuB CD3 npu 1 Mxr/ma u anturena nporus CD28 npu 3 Mkr/mia B Teue-
Hue 48 4 mepex TeM, Kak UX COOMPAH H MOBTOPHO CTUMYJIHPOBAJTH C HCNOJIb30BaHUEM aHTHTEN MpoTuB CD3 1
pacteopuMmbIx aHtuten npotusB [COS, xoropeie ucciaemosamu. [Toxazano, yto H2LS5 higG4PE unHaynuposano
npoaykimro [FN-y 3aBHCHMBIM OT 103bI 00pazoM. o OmpenecHUS ONTHMABHBIX YCJIOBHH A MPEIBApH-
TenpHOH cTuMy iy, Dynabeads mpotus CD3 yenoseka u Dynabeads nmporus CD3/CD28 uenoseka (Thermo
Fisher) TecTupoBaau mpu pa3IMyHOM COOTHOIICHHH OYCHH K KJCTKaM. CTHUMYIALUIO MOCPEACTBOM OYCHH CUH-
TaroT Oosiee PU3HOJOTHUCCKOH, U CHILy CTHMYJIILIMH MOYKHO 00Jiee MPOCTO KOHTPOJIHPOBATH MOCPEACTBOM Pa3-
pabOTKH Pa3IMYHOTO COOTHOIIEHUS OyCHH K KieTkaM. [Tocne 48 4 mpeaBapHTEIbHOH CTUMYILMH, KIETKH CO-
Oupaau, 1 OyCHHBI yJAISUIM NMOCPEACTBOM MArHUTHOTO IOJI NEPEa CTUMYJBILHMEH C HCNOIb30BaHHEM Dyna-
beads mpotus CD3 (cooTHowmeHue OycuH K KiaeTkam=1:1) Bmecte ¢ anturesnom npotuB ICOS oTaenbHO UtH B
komOuHaumu ¢ anturenoM npotus CTLA-4. Pesynprarel nokaszam, yro MmoHotepanust H2LS5 hIgG4PE npuso-
quna K uHaykuud [FN-y o cpaBHEHHIO C KOHTPOJIEM Ui H30THIA BO BCEX TECTUPOBAHHBIX YCJIOBHAX NMpPEaBa-
putenpHOH cruMypiimu. Jlnanazon ypoBHs IFN-y, unxymmposanHsli mocpeactsom H2L5 higG4PE, oOparHo
KOPPEITHPOBAJI C CHION mpeaBapuTebHOU ctumysaumd. [ komOunanuu H2L5 hIgG4PE Bmecte ¢ umuaumy-
Ma0OM MOKA3aHA YBCIHUCHHAS MPOJY KIS HUTOKHHOB MO cpaBHeHUrO muO0 ¢ H2L5 higG4PE, nubo ¢ umuiu-
MyMmaboMm otaensHo, B PBMC, kotopeie ¢1ab0 moaBepraauch MpeaBapHTEIbHON cTuMy inuu. KoMOMHUpPOBaH-
HbIH 3¢ ekt ObLT yTpaueH B YCIOBHAX MPEIABAPUTCILHON CTHMY LMK CBSI3aHHBIMH C IUIAHIIETOM AHTHTEIAMH
npotus CD3/anturenamu nporus CD28, uro paccMarpuBanu Kak 0ojee CHIbHBIC YCIOBHA NMPEABAPHTEIbHOM
cTuMyJsiuuMH. Ha OCHOBAaHMM 3THX pPE3yJIbTATOB YCJOBHS NPEABAPUTEIbHOH CTHMYJALMH C HCIOJIb30BAHHEM
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OycuH ¢ anturenamu npotuB CD3/anTurenamu nporus CD28 B cOOTHOIIEHUH OYCHH K K1eTkaM 1:20 BbIOpaHbI
i Beex Oy xymmx aHanu3oB PBMC. Jina komOunaruu H2LS hIgG4PE u unmumuMymada mokas3aHoO CTaTHCTHYE-
CKHU 3HAaYMMOE yBemueHue npoaykimu IFN-y mo cpaBHeHHIO ¢ 00pabOTKOM JFOOBIM H3 AHTHTEJN OTICIIBHO.

B mombiTke ONTHMH3HUPOBATh AHAIH3 C COOTHOIICHHEM OYCHH K KJICTKAM IPH CTHMYJISILMH AHTHTEIAMH
npotuB CD3/anturenamu nporus CD28, dukcupoBanHbiM Ha 1:20, komHyecTBO OYCHH C AHTHTEIAMHU IPOTHB
CD3, ucnonabp3yeMbIX HA CTAAHM NMOBTOPHOH CTHUMYJIIIMH, THTPOBAIM C IMOHIDKCHHEM COOTHOLICHHUS OyCHH K
kiaeTtkaM ot 1:1 1o 1:3 u 1:10. Pe3ynbTaTsl MOKA3a/IM, YTO CHISKEHHE CHIIBI MOBTOPHOM CTUMYJIALUU MPUBOIUIO
K cHipkeHuro HHAykuuu IFN-y mocpencrsom H2LS5 higG4PE. Kom6unuposanusiii a¢dexr H2LS5 hIgG4PE u
HUITHIMMYMa0a OBl MOJIHOCTBIO YTPAUEH MPU MOBTOPHOH CTUMYJBILMH C COOTHOIIECHHEM OYCHH K KJeTkaM 1:3 u
1:10. Takum 00pa3omM, A MOBTOPHOH CTHUMYJIALHH aHTHTeNaMHu mpoTuB CD3 cooTHOmEHHE OYCHH K KJICTKAM
1:1 coxpaHsamyu 11 OyAyIMX 3KCIICPUMEHTOB.

C ONTHMH3UPOBAHHBIMH YCIOBUSIMHM IPEABAPHTEILHOH CTUMY JBILMM U MOBTOPHOH CTUMYJUILIMM 3TOT AHA-
JIM3 MCTIOJIb30BAIH JJI1 OLICHKH OTBETAa B 3aBUCHMOCTH OT 1036l H2L5 higG4PE. Beero TectupoBanu 8 KOHUEH-
TpauMi aHTUTE, KOTOpsIe cocTaBtu 100, 30, 10, 3, 1, 0,3, 0,1 u 0,03 mxr/mu. Antuteno npotuB RSV IgG4PE
u IgG1 mpotus ICOS 422.2 ¢ unakrusupoBanubeiM Fc, Bapuant H2L5 hIgG4PE ¢ unakrusupoBaHHbIM Fc, uc-
MOJTb30BATH B KayecTBe KOHTpoy. Pesymbrarsl nokasanu, yro H2L5 higG4PE, HO He KOHTPOJb A1 M30THIA
IgG4 nnm 422.2 ¢ uHakTuBHpOBaHHBIM Fc, nHaynuposano mpoaykuuto IFN-y, IL-10 u TNF-a 3aBHCHMBIM OT
no3b1 00pazom. MHTepecHo, uro ms Bapuanta H2LS hig G4PE ¢ unHakruBupoBaHHbIM Fc mokazaH orpaHuyeH-
HBIH OTBET HHIYKUHH LIUTOKHHOB, YKA3BIBAOLIMHA HA TO, YTO NMPUBJICYCHHE peuentopa Fc sBiseTcs kpuruue-
ckuM U aronuctuueckoit pyHkumu H2LS hig G4PE mo oTHomeHto k T-KiIeTkaM. 3TH pe3yIbTaThl HCTIOJIb30-
BaJIU Taroke A onpeaencHus 1031 H2LS5 hig G4PE mi KoMOMHHPOBAHHBIX HCCIICAOBAHUH.

AHamH3 peakiuu CMEIIAHHOM KyasTypbl muMpormroB (MLR) Takke pa3paboTamu Qi OUCHKH KOMOWHH-
posanHoro 3¢ dexra H2L5 hig G4PE u 610kupyromuX KOHTPOJBHYI0 TOUKY aHTuTel. AHamu3 MLR npencras-
aseT co00W MMMYHHBIH aHANU3 KIECTOK €X Vivo, B KOTOPOM NEPBHYHBIE He3pesble aeHapuTHble kiaeTku (iDC)
MOHOIIMTAPHOTO IMPOUCXOXKICHUSA CMEUIMBANHU C T-KJIETKAMH, BBIICICHHBIMH OT APYroro JoHopa. Hecoemane-
HHE MOJICKYJI IJIABHOTO KOMILIEKCa ructocoBMecTuMOCTH (MHC) Ha moBepxHOCTH KICTOK iDC MOXKET HHHIIMHU-
POBaTh CTHMYJIILHUIO T-KJIETOK B QJIIOTCHHBIX YCIOBUAX. B kinHuKe, aHam3 MLR x0opo1o u3BecTeH A HIACH-
TH(PHKALHH COBMECTHMOCTH TPAHCILIAHTATOB TKAHEH MEXKIy JOHOPAMH U PELUITHEHTAMH.

Jna pa3paboTku anamuza MLR cBe)kHe MOHOLIUTHI YEJIOBECKA KYJIbTHBUPOBAIH B Cpele, JOTMOJTHCHHOM pe-
koMOUHAHTHBIMH GM-CSF u IL-4 yenoBeka B TeUCHHE HeNC M M1 MHAYKImH (peHotumna Hespeapix DC. 3arem
cBexuHe T-KJICTKH 4EJIOBEKa OT IPYroro AOHOPA BBLACTUIM U cMeIHBamM ¢ kiaerkamu iDC B cootHomenuu 10:1
(T:1iDC). MoHOTEpaneBTHIECKYI0 00pabOTKy HiIH KOMOMHHPOBAaHHY!0 00padoTky H2L5 hig G4PE u unmunumy-
Ma0OOM J00ABISLIM K COBMECTHOMY KYJIbTHBHPOBAHMIO T-k1eToK/iDC B NPHCYTCTBHH HIIM B OTCYTCTBHE OYCHH C
anrurenamu npotus CD3. [IpeanazHauenuem OycuH ¢ anTurenamu nmpotuB CD3 aBmanocs obecneueHue GoHO-
Boro crumyna TCR, 4roOsl ctocoOCTBOBATE MPUMHUPOBAHMIO T-KJIETOK. Pe3ynbTarsl MOKaszanu, 4yTo OyCHHBI C
anrurenamu npotus CD3 cunbHO yBenWuuBanu auana3oH uHaykuud IFN-y B aHamize. Xors unuaumymad oT-
JICIBHO MOJKET HMHAYUHpOoBaTh mpoaykuuro IFN-y B oTcyTcTBHE OyCUH ¢ aHTHTedaMu npotuB CD3, ama H2L5
higG4PE otnempHO mmu mnst xomOuHauuu H2LS higG4PE/unmmnvyma0a MOKa3aHO YBEJIMUCHUE MPOIYKLUH
IFN-y no cpaBHEHHIO C COOTBETCTBYIOIIMM KOHTPOJIEM B MPHUCYTCTBHU OyCHH C aHTHTeNamMu npotus CD3. 3ror
Pe3ybTAT MO3BOJLIET MPEAIOIAraTh, YTO B 3TOM aHanmse, ctuMysiuust TCR tompko nocpenctsom kietok DC
MOXXET SIBIATHCS HEJOCTATOYHOH A1 MHIyKuuH dkcrnpeccuu ICOS Ha mOBEpPXHOCTH MOKOAIUXCH T-KIETOK,
cBekeBbleIeHHBIX W3 PBMC. [l yIydIneHUs: CUTYaluuu, CTaauro 24-4acoBOH MpeIBAPUTCIbHON HHKYOALMH C
iDC u T-xnerkamu no0asinu nepen nodasneHueM TepaneBTuieckux anturen. Cmech nentuaoB CEFT raxoke
JO0ABIAIH K MPOLEYPE AHATH3A UL JIyUIIEro MPUMUPOBAHHA T-KJIETOK M [UI1 CTHMYJIILUH AHTHICHCTICHH(HU-
yeckoro oteera. [Iynm menrunoB CEFT cocTout u3 27 menTHAOB, BRIOPAHHBIX U3 PECTPHUIMPOBAHHBIX MO OIMpPE-
neneHHpIM HLA xaccos I u II T-k1eTOUHBIX 3MHTONOB U3 IMTOMETranoBupyca yenaoseka (HHV-5; CMV), Bupy-
ca Onmreiina-bapp (HHV-4; EBV), Bupyca rpunma A u Clostridium tetani. [TpuHHMas BO BHUMAHHE BBICOKYIO
YyacToTy BakuuHauuu nmpotus rpunmna u Clostridium tetani, u Beicokyro Bctpeuyaemocts CMV u EBV B 00mei
HOITYJISIL[HM, MOBTOPHBIC OTBETHI HA AHTHICH SBISUIHCH 0XXKMIAECMBIMH U1 OOJIBINIMHCTBA OOpA3LOB YEJIOBEKA.
PesynpraTel moka3zamu, 4to yBeIMUeHHYyIO mpoxykimro IFN-y HaOmogamu, xorma T-KIE€TKH NMPEABAPHTENBHO
uHKyOuposamu ¢ kiaetkamu iDC B teyenue 24 4, u npoaykuusa IFN-y qonoTHHTEIRHO yBEIMUMBAJIACh, KOTAA
nentuasl CEFT mo0aBasiid B CHCTEMY COBMECTHOTO KYJIbTHBHPOBAHUSA. MIMMYHOCTHMY THPYIOLIYH0 aKTUBHOCTh
H2L5 hIgG4PE otanembHO MM B KOMOMHALMH C MIHIMMYMAaOOM TECTHPOBAIH B aJNIOreHHOM aHammie MLR
YEJI0BEKA, B KOTOPOM T-KJIETKH IPEABAPHTENBLHO HHKYOUPOBAIH ¢ He3peabiIMu DC MOHOLIMTAPHOTO MPOUCXOXK-
JIeHUs OT HecoBmaaromuiero foHopa B npucytctBun 0,02 mxr/mu nentuaoB CEFT B teuenue 1 cyrok. KomOuHa-
st H2LS5 hligG4PE/unumivmymaba mpuBOaMia K 3HAUMMOMY yBeaMucHUIO mpoxaykimu [FN-y production mo
CPaBHCHHUIO C JFOOBIM M3 CPEACTB OTICIbHO. Pe3ynbTaThl COTJacoBBIBATHCH CPEIU TPEX TECTHPOBAHHBIX IAp
JIOHOPOB; OTHAKO HAOFONATH YMEPEHHY 0 H3MCHUYHBOCTD MEXKIY JOHOPAMH.

IMomoOHsM 00pa3oMm, komOuHauuto H2LS hIgG4PE u memOpom3ymada TECTUPOBAIM TAKKE B ANIJIOTCH-
HoM aHanu3e MLR yenoseka, omucanHoMm Bbie. H2LS hIgG4PE tectupoBamu OTACILHO H B KOMOMHALIMH C
nemOposm3zymadom mpu 10 mxr/mn. KomOuHauus H2LS hIgG4PE u nemOponu3ymaba mpuBOauia K yBEIHYC-
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Hit0 ypoBHA IFN-y mo cpaBHeHHIO ¢ MOOBIM M3 CpPeACTB OTACHbHO. OJHAKO CTATHCTHYECKAs 3HAYUMOCTb HE
ObLIa JOCTUTHYTA H3-32 BHICOKOH M3MEHYHBOCTH MEXKIY JOHOPAMHM M 3HAYHTEIbHOH AKTHBHOCTH MOHOTCPAITHH
aHTHTENOM NMPOTUB PD-1 y HEKOTOPBIX JOHOPOB.

B o0mieM, 3TH HCCeT0BAHHA MOKA3aIM MPEBOCXOAHYI0 KOMOMHUPOBAaHHY10 akTuBHOCTh H2L5 hIgG4PE ¢
aByMs 0100peHHBIMH FDA-HHrHONTOpaMH KOHTPOJBHBIX TOYCK, MIMIMMYMaOOM H NeMOpOIH3yMadoM, IO
CPaBHCHHUIO C MOHOTEPANUEH B JBYX AHAJIN3aX HA OCHOBE HMMYHOLIMTOB YeJOBEKa. B HccrnenoBaHUAX, OmyOm-
KOBAHHBIX B HACTOSIIEM OMHCAHMH, Moka3aHo, uto H2L5 hIgG4PE ctuMy mipyeT akTuBauuio T-KJIETOK U CIABUT
B CTOpOoHY Tyl (Hampumep, mpoaykuuro IFN-y), KOTOpBIE ABIAOTCA XapAKTEPHBIMHU JUI MPOAY KTUBHBIX MPOTH-
BOOITY XOJIEBBIX HMMYHHBIX OTBETOB.

[Mpumep 11. ®OynkimonanbHas aktuBHocTh H2LS hIqG4PE oTnenmsHO M B KOMOMHALIMHM C AHTHTEIAMH
npotus PD1 u mporus CTLA-4 In vivo.

Mogaems omyxoau PBMC yenoBeka Ha MbIIIax.

Cnoco0bl.

OKCTIepUMEHTANBHBIE MPENAPATHI.

Bce npoueayps! Ha )KHBOTHBIX NMPOBEPEHBI U 0A00OPEHBI MIHCTHTY IHOHATIBHBIM KOMHTETOM IO COJCpIKa-
HHIO M UCTOJIb30BaHHIO KUBOTHRIX GSK 10 Hayama mpoToko/1a UCCIICIOBAHUH.

IosryyeHue NUHHUIH KIETOK.

A2058 pazmHoxam B cooTBeTCTBHH € mpoTokoioMm ATCC.

Marepuasi:

JHHUA KIeTOK MeTaHoMbI ueaoBeka A2058: ATCC, kar. # CRL-11147, maptus #59349362,

DPBS: ATCC, kar. #30-2200, maprus #63357436.

MoaudpuuuporanHas mo cnocody Jyasdexko cpeaa Urna: ATCC, kat. # 30-2002, maptus # 62596471,
UCTEUCHHE CPOKA AeHCTBUA: OKTAOpH 2015 1.

OMOpHOHaIbHAS ObIubA CHIBOPOTKA: Sigma-Aldrich, kar. #12176¢-1000 ml, maptus # 13G180ROH1, ucre-
yeHue cpoka aeucreus: July-2018.

0,25% (mac./00.) Tpuncun-0,53 MM DTA: ATCC, xat. #30-2102, maptus #62420300.

AnrubuoTHk-nporuBorpuoxosoe cpeactso (100X): Life, Technologies, kar. # 15240-062.

®nakoH A1 Ky ibTUBHPOBaHUSA K1eTOk T175: Greiner bio-one, kat. # 661175,

®nakoH A1 Ky IbTUBHPOBaHUA KIeTOK T75: Greiner bio-one, kar. # 658175.

Cpena.

IMoymHas cpexa ama pocra A2058: moauduuuposanHas no crnocody Jyasdexko cpema Urma+10% FBS.
YcnoBus Ky IbTHBHPOBAHUA: aTMOCdepa: Bo3ayX, 95%; 5% muoxcun yrnepoaa (CO2); remneparypa: 37°C.

IIpy NOTyYEHUHU KIETOK:

NPEABAPUTCIBHO HATPETH MOJHYHO cpeay mpu 37°C,

OpIcTpO pa3Mopo3uTh Kietku npu 37°C B BoasHOU Oane. [Tporepers mpoOupky 70% 3TaHOJIOM M HEpeHe-
CTH KJICTKHU B 15-MJ1 MpOOUPKY, 3aMOTHEHHY 0 IPSABAPUTEIBHO HATPETON MOJTHOM CPEAOH,

ueHTpudyruposats nmpu 1200 06/MuH B TeUeHHE 5 MHUH 111 cOOpa 0CaKA KICTOK,

MEPEHECTH KJIETKH 00paTHO B T75 (pakoH, 3aMOTHEHHBIH MPEABAPUTEILHO HAIPETOH MOJIHOM Cpelo, H
HHKyOuposats mpu 37°C.

CyOKy TbTUBHPOBAHUE KJICTOK.

OO6BeMbl PHBEACHBI A (p1akoHa 75 cM” (111 Pnakona T175 cM’, MPONOPUHOHATEHO H3MEHHTh KOJTHYC-
CTBO HEOOXOIUMOH Cpeabl A1 JHCCOUUALUH U KY TbTHBHPOBAHMUA).

Yaanmute 1 OTOPOCHTH KYJIBTYPAIBHYEO CPEY.

Boictpo mpomsITh cnoii kierok DPBS mis ynaneHust Bcex CleIOB CBIBOPOTKH, COJAEPXKALICH HHTHOHTOD
TPHIICHHA.

Jobasurs 2,0-3,0 M pacteopa TpuncuHa-I/TA Ha ¢rnakoH u HAOMFOAATH KJICTKH MO WHBCPTHPOBAHHBIM
MHUKPOCKOIIOM J0 AUCMEPTUPOBAHUA CIIOA KIETOK (2-3 MHH).

[Tpumeuanue: yT0OBI H30EXKATH CIUIAHUSA, HE IEPEMEIIMBATD KICTKH MOCTYKUBAHUEM UM BCTPSAXUBAHHEM
(h1akoHA BO BpEeMs OKMIAHUS OTKPEIUICHUS KJIETOK. KJIEeTKH, KOTOpBIE TPYAHO OTKPEIHTh, MOXHO IOMEINATH
npu 37°C a1 00eruYeHUS JUCTICPTHPOBAHMA.

Jo6asurs 10 M1 TOJTHOH Cpeabl [ pOCTa M 0TOOPATh KICTKU OCTOPOYKHBIM IMHIIETHPOBAHHEM.

Lenrpudyruposars mpu 1200 06/MuH B TeUeHHE 5 MUH a1 cOOpa 0caaka KJIETOK, 1o06asuts 10 M mo-
HOH Cpeasl A1 POCTa.

JloOaBUTH COOTBETCTBYIOIIHE ATHKBOTHI CYCHIEH3HHU KIETOK B HOBBIC KyJIbTypaibHble (prakoHbl. MHKyOu-
poBartb KyasTypsl mpu 37°C.

OOHOBICHHUE Cpeabl: KXIbIE 2-3 CYTOK.

[ToAroToBKa KJIETOK OMyXOJIEH Ul HHOKY JIILUM MBIIIAM.

[Tpomsrts kietku 1X DPBS, no6asuts 3 Mma 1X Tpuncuna Ha 2-3 MHUH.

JloGaBuTh MOJHYIO Cpexy A POCTA M COOPATh CYCNEH3HIO KJIECTOK B CTCPHIbHBIC KOHMYECKUE MPOOHPKH
JUT1 HIEHTPH(YTUPOBAHHS B JAMHUHAPHOM LKAy U Ky IbTHBHPOBAHMSA KJICTOK.

Lentpudyruposars kaeTkd npu 1200 00/MUH B TCUCHHE 5 MHH IS MOJTYYCHHS 0CAIKA KJICTOK,
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[TpombiTs kieTku 1X pacrsopom DPBS, nenrpudyruposars mpu 1200 06/MUH B TeueHHE 5 MHH 111 MO-
JYyUYEHUs 0CaKa KIeToK. [ToBTOpUTH MPOMBIBKY 2 pasa.

[ToacuuTaTh KIETKH NMOCPEACTBOM TEMOLIMTOMETPA I ONMPEACICHUS KOJIHUYECTBA H >KH3HECIIOCOOHOCTH
KJICTOK.

PecycnenaupoBaTh KIeTku B JeasHoM PBS B KOHICHTpAUUH A1 HHOKYJISILMH in vivo (A2058, 2,5¢7/mx,
2,5¢6/100 MKJI/MBIIIB).

HHOKy 111U THHUH KJIETOK oIy Xoau MbrmaM NSG.

Marepuasl.

MBsimn: NOD.Cg-Prkdescid 112rgtm1 Wjl/SzJ. The Jackson Laboratory, ncxoxnas xononus: 005557, cam-
KU B BO3pACTE 6 HEACTb.

[Mnpuust ¢ 1 ma Ty6epkymHa ¢ npucoeauHeHHo| urior 25 G 5/8: Becton Dickinson, xar. # 305554.

Crnprossle cangerku PDI™: Professional Disposables, kat. # B339.

Cangerxu c mosunoHoM-uoaom PDI™: Professional Disposables, kar. # B40600.

IToaAroToBKA MBILIEH.

Bo3pacT MbILEeH J0DKEH COCTABIATh 6 HEJEb.

OOecneyuTs NepUo AKKIMMATH3ALHH 3-5 CYTOK NMOCTIE MPHOBITHA MBIIICH.

[ToOpHUTH HIKHIOO YacTh MMPABOTO OOKA MBILICH.

IToaAroToBKa HHBEKLUU.

O4HCTHTD U CTEPHIM30BATh 00NACTh HHOKY LUK Y MBIIIECH C HCTIOJb30BAHHEM CATI(ETKU C HOJOM, 3aTEM
candeTku C 3TAHOJIOM.

Hcnonb3oBares mmpun 1 oM’ uriy 25 xamubpa.

BbIHYTh NOPIICHB, IEPEMEINATDH KIETKU U 100aBHTh 100 MKJI KJIETOK B 33JHIOK0 YaCTh INMPHUILA, OCTOPOXK-
HO BCTaBHTh NOPILCHb.

HNHBbeuupoBaTh KICTKH MOJKOKHO (S.C.) into the HIKHIOI YaCTh MPAaBOrO OOKA MBIIICH.

OreHKa pocTa oIy X0JIeH.

Jns u3MEpeHHs OMyXOJIU yBADKHUTE MeX 70% 3TaHOIOM, YTOOBI YIIPOCTUTh OOHAPYKCHUE TPAHUILL OITy-
xoau. U3MepAaTs pazMep OMmyXoJId H MAcCy TeJla KKAbIe 2-3 CYTOK.

Pasmep omyXxomm M3MEPSIOT C HCNOJIB30BAHHEM LH(PPOBOTO INTAHTCHUHUPKY IS, H 00BEM ONPEACIIIIOT ClIe-
AYIOLHM 00pa3oM: 00eM OMyXO0H (MM’ )=(THHA)x (LUHpHHA) /2.

BHyTpusenHoe Beeaenue PBMC uyenoseka.

Breaenne PBMC uenoBeka MOXKHO HAUMHATH Yepe3 1 Hele 0 moCie TOro, Kak OMyXOH JOCTUTHYT CPea-
HEro pa3Mepa MpHOIH3UTENBHO 100 MM,

Marepuasl.

Ceexxue PBMC uenoseka: Allcells, kat. # C-PB102-3B2.

[Mnpuust ¢ 1 Ma Ty6epKymHa ¢ mpucoeauHeHHOH urior 25 G 5/8: Becton Dickinson, xar. # 305554.

Cnuprossle canderku PDI™: Professional Disposables, kat. # B339.

Cangerku c mosunoHoM-uoaom PDI™: Professional Disposables, kar. # B40600.

Mapaessic Tamnonsr: Covidien, kar. # 441211,

®uxcaTop XBocTa MbIIICH ¢ moAcBeTKOH: Braintree scientific, cat#MTI STD.

[Toaroroska PBMC.

Ceexxue PBMC uenoseka 3akynaror B Allcells ¢ 1ocTaBkoii B TCUEHHE HOYH.

Lenrpudyruposars kireTku npu 1400 00/MHH B TEUECHHE 5 MHH 11 MOTYYECHUS 0CAKA KJIETOK.

[Tpombits kieTku 1X pacrBopom DPBS, nenrpudyruposars mpu 1400 06/MuH B TeueHHE 5 MHH 111 MO-
JyYEHUS 0CAIKA KJICTOK.

PecycneHnupoBats KJIETKH B JiesTHOM PBS B KOHIEHTpaLuy 1711 HHOKY UMY in vivo (20e7/mm).

Hcnonb3oBare mmpun 1 oM’ uriy 25 xamubpa.

BbIHYTh NOPIIEHB, IEPEMEINATH KIETKU U 100aBHTh 100 MKJI KJIETOK B 33JHIOI0 YaCTh INMPHUILA, OCTOPOK-
HO BCTaBHTh NOPILICHb.

CoXpaHATh KJIETKH HA JIbIY.

HWHbEKUUA B XBOCTOBYIO BEHY.

CorpeTh MBIIICH C MOMOIIBIO JTAMITBI HAKAIUBAHHUA 5 MUH.

@OHUKCHPOBATH MBILICH C HCIIOJIB30BAHUEM (PUKCATOPA XBOCTA MBIIIEH C MOACBETKOH.

MenneHHO MOBOPAYHBATh XBOCT IS BU3Y ATH3ALUH BEHBI.

O4HCTHTD U CTEPHIH30BATh 00JACTh HHBECKLUUH C HCIOIb30BAHUEM CAT(ETKH C HOJOM, 3aTEM Can(ETKH C
3TAHOJIOM.

BcraBurh uriy B BeHy 1o HEOOIbIIMM YTJIOM H HHBELIHPOBATh KICTKH.

Y aanute Uriy v MPHIIOKUTh OCTOPOXKHOE HAXKATUE C MCIIOJIb30BAHHEM MAPJICBOTO TAMIIOHA JO OCTAHOBKH
KPOBOTECUCHHUSI.

BepHyTh JKHBOTHBIX B X KJICTKH H HA0MOJATh B TeUeHHE 5-10 MUH, 4TOOBI YOS AUTHCS, UTO KPOBOTCUCHHUE
HE BO300HOBHIIOCH.

BeeacHue TepaneBTHYECKOTO AaHTUTENA.
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Yepes 1-3 cyrok nocne uHbekuu PBMC yenoBeka MbIIIAM BBOJWJIM AHTHUTENA MOCPEACTBOM BHYTpH-
OPIOIIMHHOM HHBCKIMH.

Marepuasl.

KoHnTpoas uzotuna aist monHocTei0 yenoseueckoro 1gG1l: Eureka therapeutics, kar. #ET-901 (xBanuduxka-
MM 111 AOKIMHHYECKHX HCCIeI0BaHMI) mapTus #15-726, ucreueHue cpoka aeicreus: ¢pespams 2017 r.

HMnumumymad (epsoit): Bristol-Myers Squibb NDC 0003-2327-11, maprus #921873, ucreueHue cpoka
neiicteus: anpess 2015 r.; maptus #4H69490, ncreuenue cpoka aewcraus: Mai 2016 r.

Konrpone wu3otuma ans momHOCThEO demoseueckoro [gG4: FEureka therapeutics, xar. #ET-
904 (kBammukanuy A1 JOKTHHUYCCKUX UCCIICTOBAHMI) mapTus #15-726 ucreueHue cpoka ACHCTBUA: (PeBpaIh
2017 r.

Anruureno nporus ICOS yenosexa H2L5 hIgG4PE.

[Tembponu3ymabd (xeitpyna): Merck, NDC 0006-3026-02, maprus # L010592, ucreyeHue cpoka aeucr-
BUA: 26 anpensa 2016 r.

BHYTpUOPIOIIHHHAS HHBEKIHA.

HaOpars, B mmpuu 1 uriy, 100 MK moaneariero BBEACHHIO MaTepHana.

BBIPOBHATH CKOC UIJIBI CO MIKAJIOH INMPHIA.

JloCTaTOYHO CHIIBHO (DUKCHPOBATH )KUBOTHOE CBOCH HE BEAY ILCH PYKOIL.

BBecTH KOHUYHMK HIJIbI: IIPOBECTH BOOOPAXKAEMYIO JTHHHIO NMONEPEK KUBOTA HEMOCPEACTBEHHO HAJ KOJICHS-
MH, My CJEAYET BBOJUTH IO 3TOW JMHHM C NPABOH CTOPOHBI )KUBOTHOTO M OIM3KO K cpeaHed nuHuu. [lo-
CKOJIBKY 3TO CAMKA, MOXKHO BHJETbh, YTO TOYKA BBOJAA HAXOJHUTCS IO HANMPABJICHHIO K TOJOBE H HEMHOTO K Cepe-
JIMHE OT MOCJIETHETO COCKa.

Hak1oHUTH MBIIIB TOJIOBOH HEMHOTO K ITOJIY, YTOOBI €€ r0J10Ba OBIIa HIDKE €€ KPECTLA.

BcraBurh uriy B OpIOIIHYIO MOJIOCTH MO YTI0M NPUOIH3HTENBHO 30°.

CreprkeHb UIrIbl JODKCH BOHTH HA TIIyOUHY MPUONU3HTENBHO MOJICAHTHMETPA.

[Toce HHBEKLUH, H3BJICYD UIJIy H BEPHYTh MBIIIb B €€ KJIETKY.

Ot60p 00pa3LOB KPOBH H OIYXO.JIH

Marepuasl.

Microvette CB300 (anms cerBopoTkH): Braintree Scientific, kar. # MV-CB300 16440.

Microvette CB300 (ansa rematonoruu/DTA kamus): Braintree Scientific, kat. # MV-CB300 16444,

Kpogs.

VY Mbiiei 0TOMpa KPOBb U3 XBOCTOBOH BEHBI OJJHH Pa3 B HEJCIIIO.

30 Mk kpoeu codupamu B Microvette CB300 (mns remaronoruuw/3TA kamus) J1 aHAAM3a MPOTOUOH
LUTOMETPHH

Jpyrue 30 mxu kposu codupamm B Microvette CB300 a1 CBIBOPOTKH M HHKYOHPOBAIH B TCUECHHUE 2 Y ITPH
KOMHATHOH TeMIeparype A1 0OeCIeyYCeHHs CBEPTHIBAHHA KPOBH C MOCICAYIOIMMM LEHTPH(YTHPOBAHHEM IPH
2000xg nms coopa chiBOpOTKH. CBIBOPOTKY COXPAHSLIH IpH -20° 10 JaTbHEHIIEro aHaIH3a.

Omnyx011b.

MBblmeit MOABEPraTH 3BTAHA3HH, KOTIA Pa3Mep OMmyXomu JocTurax 2000 My, OmyXomu coOHpaTH U nepe-
pabaTsIBaIH CICAYIOMUM CIOCOOOM.

JlM3aiiH 3KCTIEPHMEHTA.

Bce nccnenoBaHus MOATOTABIUBAIH B COOTBETCTBHH CO COCOOAMH, MEPEUHCICHHBIMHU BBILIIC.

Ortser B 3aBucuMoCTH 0T 10361 H2L5 hIqG4PE.

310 HccacaOBaHHE pa3pabOTaHO A OMPEACICHHA 3aBUCHMOM OT J03bI akTUBHOCTH H2L5 hIgG4PE y
meieit NSG ¢ tpancmianramueit PBMC uenoBeka, ¢ MMIUIaHTAUUCH OmyXomei MenraHoMbl A2058. 9 rpynn u3
10 mpImeii Ha rpynmy U 1 KOHTPOIBHYIO rpynmy (ToJabko omyxoib 6e3 PBMC) u3 7 Mpluei Ha3HA4aIu JUIs Ka-
*Kaoro uccrenoBaHua. O000meHHe pexkuMa 00padOTKU IJI1 OTBETA B 3ABUCHMOCTH OT J03BI C UCIOIb30BAHHEM
PBMC uenoseka ot qoHopa #7129 npeacrasneHo B 1a0a. 11. H2LS higG4PE Beoaumu B n03ax 0,04, 0.4, 1,2 u 4
Mr/kr. Unumimyma0 BBOAHIM B 103€ 3 MI/KI, H BAPHAHT aroHUCTHUeCKoro anturena npotus ICOS ¢ HHAKTHBH-
poBanHbIM Fc TectupoBamu mpu 1 mr/kr. TecTupyemsle rpynisl OUCHUBAIH OTHOCHTEIHO KOHTPOJIBHBIX IPYIIIT
HOCHTE M COBNANAIOLIMX 10 M30TUIy KOHTPOJBHBIX IPYII. AHAJIM3 BBDKMBAEMOCTH IMPOBOJWIM HA CYTKH 49
IPH 3aBEPIICHUH UCCIICIOBAHMA.
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Tabmmma 11
O6001menue pexxiuMa 00paboTKH 1T OTBeTa B 3aBUcUMOCTH OT 1036l H2L5 hIgG4PE y mblueit
# mpmeir/
T'pynmnsl Obpaborka 1 OBpaboTka 2 rpynny JlosupoBaHue

1 OnyxoJsb+huPBMC Hocurenn 10 IBaxnpl B HelOeJlo B
(noHop #7129) TeyeHMe 3 HemeJlb
5 OonyxoJsib+huPBMC IgGl uesnoBeka 10 IBaxnsl B HelOeJsllo B
(noHop #7129) Isotype (3Mr/kr) TedeHne 3 HemeJsb
OonyxoJsib+huPBMC IBaxnosl B HeleJsllo B
3 (moHop #7129) Unpmaymas (3ur/xr) 10 TedeHMe 3 HemeJlb
onyxoJsb+huPBMC IgG4 uesnoBeka (4 IIBaxOel B HeOeJlo B

4 10
(noHop #7129) MI/KT) TedeHMe 3 HemeJib
onyxoJsb+huPBMC H2L5 hIgG4PE (0,04 IIBaxOel B HeOeJlo B

5 10
(noHop #7129) MI/KT) TeueHMe 3 HemeJlb
OnyxoJsib+huPBMC H2L5 hIgG4PE (0,4 IIBaxOel B HeOeJlo B

6 10
(noHop #7129) MI/KT) TedeHMe 3 HemeJb
OnyxoJsib+huPBMC H2L5 hIgG4PE (1,2 IBaxnsl B HelOeJsllo B

7 10
(noHop #7129) MI/KT) TedeHMe 3 HemeJib
OnyxoJib+huPBMC H2L5 hIgG4PE (4 JIBaxnopl B HeOeJio B

8 10
(nonop #7129) MI'/KD) TeyeHue 3 Hemellb

AHTUTEJIA [IPOTUB

OnyxoJib+huPBMC ICOS c¢ JIBaxOosl B HeOeJlo B

9 10
(moHop #7129) MHaKTVMBUPOBaAHHEM Fc TeyeHye 3 Helesb

(1M /xr)
OonyxoJsib (no PBMC) JBaxnopl B HeOeJio B
10

(moHop #7129) Bes obpaborin 7 TeueHne 3 HemOeJlb

Hccnenosanne s¢ddextuBHOoCcTH M (hapmakoauHamudeckoit (PD) akTHBHOCTH ¢ ucmoib3oBaHuemM H2LS
hIqG4PE B komOuHaimu ¢ unminmMymadoM 1 neMOpou3ymMadom.

Llenu uccnenoBaHus.

OreHKa MPOTHBOOMYX0JIeBOM akTUBHOCTH MoHOoTepanuu H2LS hIgG4PE, BeenenHoit B no3ax 0,04 u 0.4
MT/KT.

JI1s OLleHKH NPOTHBOOMYXO0JIEBOW aKTMBHOCTH BBOAMIIM 1036l H2L5 hIgG4PE B koMOMHALMKU ¢ MITUITUMY-
MaboOM HJTH MeMOpOTH3yMaboM ¢ COBMAAAIOIINM MO U30THITY KOHTPOJIEM.

COop TkaHu Ui AalbHEIIero uccnenoBanus papmakoauHamMuueckoi aktusHoctd H2LS hIgG4PE. Beero
22 rpynmsl 06paboTku w3 10 MBIl Ha rpynnmy Ha3Hayajdd Ul 3TOro ucciemoanus. I pynmel 1-16 mpeacras-
75 co00# koropthl 3ddexTrBHOCTH K 17-22 npeacTaBnsui coboii KOropTsl hapMakoIMHAMHUYECKONH aKTHBHO-
CTH.

Jlns koMOuHMpOoBaHHOH 00paboTku BBoMIM 1036l H2L5 hIgG4PE (0,04 unu 0,4 mr/kr) u ununuMymata
wm [gG1 (3 mr/kr), wim H2L5 hIgG4PE (0,04 wmn 0,4 mr/kr) u nemOponuszymada wiu 1gG4 (5 mr/kr). Jo3sl
H2L5 hIgG4PE u ununumymaba Tak e, Kak COBIaJaloIIero Mo U30TUIY KOHTPOJIS, BBOJMIM JABAXIbI B HEefle-
710 10 6 103, J03bI meMOpou3ymMada U KOHTPOJIA IS H30THUIA BBOJMIIM KaXIble 5 CYTOK O OKOHYAHHUS TO3H-
posanuss H2L5 hIgG4PE. B koroprax cOopa TkaHeil mis ¢apMakoAMHAMHYECKOro wucciemoBanus H2LS
hIgG4PE BBoaunu B nosax 0,004, 0,04, 0.4 u 1,2 mr/kr. ['pynnbl 06pabOTKH OLEHHUBAIM OTHOCHTEIBHO KOH-
TPOJIBHBIX TPYIIN HOCUTENS M COBMAAAIOIIMX MO H30THIY KOHTPOJIbHBIX IPynil. [ pynmnsl 00paboTKU AJIst HOCHTE-
a1, uzotunoB U H2L5 hIgG4PE, oTaenpbHo ¥ B KOMOWHAIMK ¢ MITMITUMYMaOoOM U neMOpoIH3yMadoM ¢ MCIOJb-
3oBanueM PBMC uenoBeka ot moHopa Homep #6711 mokaszansl B Tabn. 12. AHanu3 3aBepiuaiv Ha cyTkH 59 npH
3aBEPILCHUH HCCIIEIOBAHUS.
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Tabnuua 12

I'pynnbl 00paGoTKM MBILIEH B MOAEIN ONYyXOJH MenaHoMbl A2058

Cpynna [(O6paGorka 1 O6paBoTra 2 # [losuporanue
mMenrest/
rpynny
1 Onyxosnb+huPBMC [Hocuresnb 10 lIBaxOel B Hegmeso Oo 6 Hos
(noHop #6711)
2 Onyxzonp+huPBMC |KoHTpoJb IOJS 10 IgGl nmBaxnosl B HeneJo no 6
(moHop #6711) m3oruna (IgGl 3 lInos. IgG4 kaxgele 5 cyTok
r/kr+IgG4 5 |00 OKOHYAaHMA OO3UPOBAHUSA
r/KD) 1COS
3 Oonyxonb+huPBMC Mnuammymat 3 10 IlBaxObl B Heleo OO 6 Ho3
(moHop #6711) r/kr+IgG4 5 IgG4 kaxmgele 5 CyTOK OO
/KD lOKOHUaHMs nosupoBaHusa ICOS
4 Onyxonb+huPBMC [lemBposnmsymat 5 |10 IgGl mBaxnel B Heneyo Oo 6
(moHop #6711) r/kr +IgGl 3 Inos. Iembpommaymat Kaxmsle
/KD 5 CyTOK IO OKOHYaHMs
lnosupoBanusa ICOS
5 Onyxonp+huPBMC [H2L5 hIgG4PE 10 IgGl u ICOS JBaxne B
(moHop #6711) 0,04 mr/kr +IgGl Heneso 0o 6 OO3
3 Mr/kr
6 Onyxonb+huPBMC [H2L5 hIgG4PE 0,4 |10 IgGl u ICOS nBaxnel B
(moHop #6711) r/xkr+IgGl 3 Henemo OO0 6 HO3
T/KD
7 Onyxonb+huPBMC Mnunumymat 3 10 nuiauMyMat OBaxnbl B HeOelo
(nonop #6711) /KD Ino 6 mos. Iembposamnzymad
+nembposnmsymat 5 Kaxgele 5 CyTokK Io
/KD lOKOHUaHMsa posupoBaHusa ICOS
8 Onyxonb+huPBMC [H2L5 hIgG4PE 10 nunumymMa® u ICOS gBaxmel B
(mnoHop #6711) 0,04 HeneJso 0o 6 Oo3
v/ kr+nunumymat
3 Mr/Krn
9 Onyxonp+huPBMC [H2L5 hIgG4PE 0,4 |10 nuiaumyMa® n ICOS nBaxnOel B
(moHop #6711) T/ KD+UnunmumMymad Heneso Oo 6 Hmos3
3 Mr/Krp
10 Onyxzonp+huPBMC [H2L5 hIgG4PE 10 ICOS neBaxnel B HedeJio OO 6
(nonop #6711) 0,04 Inos. IlembposmayMab kaxable
r/KD+neMbponnsy 5 CyTOK IO OKOHYaHMUs
at 5 Mp/Kr lnosupoBaHusa ICOS
11 Onyxonb+huPBMC [H2L5 hIgG4PE 0,4 |10 ICOS nmBaxnoel B Heneyo no 6
(noHop #6711) r/KTD nos. IemBposm3aymat Kaxnble
+nembponmsymat 5 5 CyTOK OO OKOHUYaHus
/KD nosupoBaHusa ICOS
12 Onyxosnb+huPBMC [IgG4 Smr/kr 10 MBaxne B HemeJio no 6 mos
(noHop #6711)
13 Onyxonb+huPBMC [lemBponnsymat 10 [MemBposm3syma® Kaxoble 5
(mnonop #6711) 2,5 mr/xr CYTOK OO OKOHYaHUS
nosupoBaHua ICOS
14 Onyxonb+huPBMC [lemGposnmsymat 5 |10 [MemMBpoym3ymab kaxnble 5
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(nonop #6711) /KD CYTOK IO OKOHUYaHUS
imosupoBaHus ICOS
15 Onyxonb+huPBMC [H2L5 hIgG4PE 0,4 |10 ICOS nBaxnel B HeOeJyo OO 6
(nonop #6711) /KD lImos
16 Onyxosb+huPBMC |[H2L5 hIgG4PE 0,4 (10 ICOS nBaxOe B HeOeJo 0o 6
(nonop #6711) T/KD+neMBponnsy Imos. Ilembposmaymat Kaxoble
a6 5 Mr/kr+Ipi 5 CYTOK OO OKOHYAaHMuS
ImosupoBaHus ICOS
17 Onyxonb+huPBMC [Hocurenb 10 JIBaxObl B HeOeJllo OJIsS OLEeHKU
(moHop #6711) bapMaKkoOMHaMMye CKoi

aKkTMBHOCTM, ofpasusl OoT 5
blell coBupanyu uyepes 24
uac nocse 2-7 OO3H, U
oBpasubl OoT 5 Mblmen
coBupanu uyepes 24 uyac
nocyie 4-y1 nose

18 Onyxonp+huPBMC [KoHTpose mis 10 JIBaxObl B HeOeJslo OJIs OLEeHKU
(nonop #6711) pmsoruna (IgG4) bapMakKoOMHaMnye CKoit
1,2 Mr/kr @KTMBHOCTM, oBpasuUr OT 5

blelt cobupanyu depes 24
uac nocJje 2-1 OO3B, U
oBpasubl oT 5 Mblnen
coBupann uyepes 24 uyac
nocsie 4-11 nose
19 Onyxonb+huPBMC |[H2L5 hIgG4PE 10 IBaxObl B HeOeJo IOJIS OLEeHKU
(nonop #6711) 0,004 Mr/kr bapMakKoOMHaMMye CKoit
@KTMBHOCTM, oBpasue OT 5

bl cobupasm uyepes 24
Yac nocrye 2-1 JO3H, U
oGpasuel OT S5 Mblueit
cobupasm uepes 24 yac
Inocisie 4-11 HO3H
20 Onyxonp+huPBMC [H2L5 hIgG4PE 10 JIBaxObl B HeOeJslo OJIs OLEeHKU
(nonop #6711) 0,04 Mr/kn bapMakoOMHaMM4de CKoM
@KTMBHOCTM, obpasubl OT 5

blell coBupany uyepes 24
Jac nocjie 2-1 O3B, U
oBpasubl oT 5 Mblmen
coBupann uyepes 24 uyac
nocsie 4-y1 nosel
21 Onyxonp+huPBMC [H2L5 hIgG4PE 0,4 |10 JIBaxObl B HeOeJsio OJIs OLEeHKU
(nonop #6711) /KD bapMakoaMHaMuue CKoM
@KTMBHOCTM, oBpasuUe OT 5

blIe) cobupasm uyepes 24
uyac nocJse 2-1 OO3B, U
oBpasusl 0T 5 Mbllen
coBbupanmu uyepes 24 uyac
nocJsie 4-11 HO3H
22 Onyxosb+huPBMC |[H2L5 hIgG4PE 1,2 (10 MBaxObl B HeNeJo IOJ1S OLEeHKU
(moHop #6711) /KD bapMakoOMHaMMue CKo
aKTMBHOCTM, o6pasubl OT 5

blel cobupanu depes 24
Jac rnocje 2-1 IOO3H, U
oBpasubl 0T 5 Mbllen
cobupasmm uepes 24 yac
nocsie 4-11 mosH

Hccenenopanue s¢dextuBHocty, oueHupatomee H2LS hiqG4PE, no3upoBaHHOEe B KOMOMHALMM C UMUIU-
MyMaboM WU TeMOpOTH3yMaboM.

370 uccaenoBaHue pa3paboTaHO AJsl OLEHKH NMpoTHBOONyxoueBoit addekrusHoctn H2L5 hIgG4PE (BBe-
neHHoro B go3ax 0,01 u 0,04 Mr/kr) B koMOMHALMK ¢ UIMJIMMYMaOOM WM neMOponu3ymMadboM ¢ COBMAAAOIINM
Mo M30THIY KOHTpoJeM, y Mbiliei NSG ¢ TpaHciutanTauueit PBMC uenoBeka ¢ UCTONBb30BaHHEM MOJETH OIMy-
xonu menaHoMbl A2058. Beero 13 rpynn u3 10 mbliieif Ha rpynny Ha3Ha4yaad Uit STOro ucciaenoBanus. ['pynna
2 mpenctaBianaa coO0oi KOMOMHMPOBAHHBIA KOHTPOJIb M30TUNA A8 rymaHusupoBaHHbix 1gG1 u 1gG4. H2LS
hIgG4PE BBoaumu B no3ax 0,01 mr/kr (rpynma 12) u 0,04 mr/kr (rpynna 13) B xkauectBe MOHOTepanuu. J{is
KoMOUHMpOBaHHOM 00paboTku BBoaMMM 103bl H2LS hIgG4PE (0,01 1 0,04 mr/kr) u ununumymada wm 1gG1 (3
mr/kr) unu H2LS hIgG4PE (0,01 u 0,04 mr/kr) 1 nem6ponusymaba wnu 1gG4 (5 mr/kr). JJo3st H2LS5 hIgG4PE u
unuinmMymada Tak *e, Kak COBMAJaloLIero Mo U30THITY KOHTPOJIsl, BBOAWIN JBaKABl B HEAENIO 10 6 103, 103bI
nemOponu3ymaba U KOHTPOJsS AJI M30THNA BBOMWIM KaXKIbIE 5 CYTOK 10 OKOHYaHUs no3upoBaHuss H2LS
hIgG4PE. O6061enue rpynn o6padotku ¢ ucnosns3zoBanueM PBMC yenoBeka ot noHopa # 4568 npeacraBiaeHo
B Tabn. 13. I'pynnsl 06paOOTKHM OLEHUBAIN OTHOCHTENIBHO KOHTPOJIBHBIX I'PYNN HOCUTEIS M KOHTPOJIBHBIX
TPyNn Ajs U30TUNA. AHAIU3 BBKMBAEMOCTH MPOBOAMIN HA CYTKU 33 MPH 3aBEPLICHUU UCCIEA0BAHUS.
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Tabnmua 13
I'pynmbr 00pabOTKM MBIILIEH B MOAEH OMyX0Jau MenaHombl A2058
pynnaO6pa6orra 1 O6paBorka 2 # et/ [omupoBanme
rpynny
1 OnyxoJsb+huPBMC Hocurenb 10 fIBaxOsl B HeOeJio OO
(mnoHop #4568) 6 mos
2 Onyxosb+huPBMC KoHnTposip mis msorTuna |10 IgGl mBaxmel B
(mnoHop #4568) (IgGl 3 mr/xr+ IgG4 Henmeswo Oo 6 HO3.
5 Mr/kr) IgG4 kaxnsle 5
CYTOK IO OKOHYaHMS
InosupoBaHusa ICOS
3 Onyxosb+huPBMC Mnunumyma e 10 fIBaxOsl B HeOeJio OO
(monop #4568) 3Mr/xkr+IgG4 5 Mr/kr 6 mos. IgG4 kaxmsle
5 cyTok Io
IOKOHYaHMnsAa
InosupoBaHusa ICOS
4 OnyxoJsib+huPBMC MemBponmusymat 5 10 IgGl mBaxmel B
(moHop #4568) r/kr+IgGl 3 Mr/kr Heneyo no 6 mos.
Membponmusymad
Kaxgele 5 CcyTok Ho
IOKOHYaHMnsAa
lmosupoBaHus ICOS
5 OnyxoJsb+huPBMC H2L5 hIgG4PE 0,01 10 IgGl m ICOS mBaxmel
(moHop #4568) T/KP+IgGl 3MI/KD B Hepmesyo IO 6 OO3
6 OnyxoJsb+huPBMC H2L5 hIgG4PE 0,04 10 IgGl m ICOS mBaxmel
(noHop #4568) r/kr+IgGl 3 Mr/kr B HemeJsio OO 6 HO3
7 Onyxosb+huPBMC Mnummymad 3 10 nuaMMymat IBaxIbl
(mnoHop #4568) r/Kr+nemMbponnsymad B HepeJsio OO 6 OO3.
5 Mr/kr MemBponnsymad
Kaxaele 5 CYyTOK IO
OKOHYaHMUSA
ImosupoBaHusa ICOS
8 OnyxoJib+huPBMC H2L5 hIgG4PE 0,01 10 nummMyma® n ICOS
(mnoHop #4568) T/ KD+UnuaMyMa o IDBaXOpl B HeOeJsllo OO
3Mr/kr 6 nmos
el OnyxoJsb+huPBMC H2LS5 hIgG4PE 0,04 10 nunmMmyma® n ICOS
(moHop #4568) r/Kr+unuinmymad 3 IDBaxObl B HeOeso Oo
/KD 6 nos
10 Onyxosb+huPBMC H2L5 hIgG4PE 0,01 10 ICOS IIBaxnsl B
(noHop #4568) r/Kr+nembponusymad Henmeyo o 6 Oos.
5 MD/KD Membponunzymad
Kaxoele 5 CYTOK IO
OKOHYaHMUS
InosupoBaHmusa ICOS
11 OnyxoJsb+huPBMC H2L5 hIgG4PE 0,04 10 ICOS nBaxnel B
(mnoHop #4568) r/Kkr+nemMbponnsymad HepneJyo 0O 6 OO3.
5 Mr/xr MemBponmsymad
Kaxoele 5 CYTOK IO
OKOHYaHMUA
ImosupoBaHusa ICOS
12 OnyxoJyib+huPBMC H2L5 hIgG4PE 0,01 10 IBaxObl B HeOeso OO
(monop #4568) r/KD 6 mo=
13 OnyxoJsb+huPBMC H2L5 hIgG4PE 0,04 10 NIBaXxOel B HeOeJio 0o
(mnoHop #4568) /KD 6 nmos

CrarucTHyecKuil aHaIm3.

CoGbITHEM 11 AHATM3a BEKHBAEMOCTH SIBJISIIOCH 00BEM 0myxoiu >2000 MM’ , H3bA3BICHHE OMYXOJTH, 10~
Tepsi Macchl Tena MbIM > 20%, aroHUsl WM OOHapyXXEHHE MEPTBOM, B 3aBUCUMOCTH OT TOTO, YTO HAcTyMajo
panbiue. ToyHOE Bpemst Ul OTCEKaeMOro o0beMa onpenessiv NoCpeacTBOM noadopa MMHEHHOro rpaduka Me-
K1y log oObemMa Onmyxonu M CyTKaMM ABYX HaOIIONEHHH, MepBOro HaOJIOAEHMS, IlE MPEBBIIEH OTCEKAeMbIH
00BEM, M OJJHOr0 HAOJIIOAEHHS, HEMOCPEACTBEHHO NMPENILIECTBYIOLIEro oTcekaemMomy oobemy. Cnocob Kannana-
Meiiepa (KM) ocyluecTBasIM Al OLEHKH BEPOSITHOCTH BBDKMBAEMOCTH B Pa3MYHBIX Ipymmnax oOpaboTku Ha
JaHHOE BpeMsl. PeructprupoBaii MEAHaHHOE BPEMSI 10 KOHEUHOM TOYKH U COOTBETCTBYIOLIMIT eMy 95% noBepu-
TEJIbHBIM HHTEPBAL. 3aTEM TECTHPOBAH, CYLIECTBYIOT MM HET CTATHCTHUYECKUE PA3IMYUsl KPUBBIX BEDKHBAEMO-
cti KM Mexay mo0bIMU 1By MS TPYNINAMH, IIOCPEICTBOM JIOrapu(MHUIECKOr0 PAHIOBOTO KPUTEPHSL.

JlaHHble 0O0BbeMa omyXxoJieH 3a MocineIHHe CYTKH, Ha KOTOpbIE MPUCYTCTBOBAO 10 )KMBOTHBIX Ha Ipymimy
(T.€. 10 PBTAHA3MM KaKWX-JMOO XKUBOTHBIX), HCIOJIb30BAH IJIsl MPOBEACHHS CPaBHEHHH 00beMa OmmyXoJel Me-
XKy Pas3IM4YHBIMU rpynnaMu oopaboTtku. [lepen aHamu30M 00BbEM OMyXOJIM MTPEOOPA30OBHIBAIM B HATYPATbHBIN
norapu(m u3-3a HEMPONOPLUHMOHAILHOCTH U3MEHUMBOCTH B PA3JIMYHBIX Ipynnax o0padoTkU. 3aTeM MPOBOIUIIH
ANOVA c nocienyromim nomnapHsiM CpaBHEHHEM JJISi TIOABEPrHYTHIX JIOrapUPMHUUECKOMY MPe0Opa30BaHHIO
JAHHBIX.

[Tporpammuoe obecneuenue Graphpad Prism ucnonb3oBanu mJisi HaHeCEHMs Ha rpaduK JaHHBIX POCTa
ONYyXOJIEH U Macchl Tena.

PesynbTatsl.

Ortgert B 3aBucumoct# oT 10361 H2LS5 hIgG4PE (dur. 20A).
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HNHrubupoBaHue pocTa OMyXoJjcH.

KourtponbHas rpynna.

Jas PBMC uyenoseka (monop 7129) He moka3zano 3ddexra Ha poct omyxoneit A2058 y mbimeit NSG. Y
MBIIICH, Hecymux omyxoab A2058 B mpucyTcTBHH HiaH B oTcyTcTBHE PBMC uenoBeka, y MbIIIeH, HECYLIMX
omyxonmb A2058 B mpucyrcrBun PBMC yenoseka, 0OpabOTaHHBIX HOCHUTEIEM M KOHTPOJBHBIMHU U H30THIA
AHTHUTEIIAMH, PA3BUBAIUCH OITYXOJIH, KOTOPBIE IMPOTPECCHPOBAIH, KAK 0XKHUAAJIOCH (Tpynmna #1 1mo cpaBHEHHIO C
rpymnmoii #10, rpynna #1 mo cpaBHeHHUIO C rpynmnoi #2, rpymnmna #1 mo cpaBHeHuro ¢ rpynmnoi #4, P=1).

Jnsa o6paboTku unuauMymMadboM npu 3 Mr/kr (rpymma #3) NOKa3aHO 3HAYMMOE HHIMOMPOBAHME POCTA
omyxoJjei (p<0,03) mo CpaBHCHHIO C KOHTPOJIBHOM IPyHIOH HOCUTENA #1, OHAKO CTATUCTHYCCKAS 3HAYUMOCTh
yTpauuBanack (p<0,22) mpu CPaBHEHMH C KOHTPOJIBHOHM U1 M30THIIA IPYNIOH #2. DTO yKa3bIBAET HA TO, UTO
H30THIT AHTUTEJIA MOXKET BIHMATH HA POCT OIY XOJIH.

Js o6paborku H2L5 hIgG4PE npu 0,4 Mr/kr noka3zaHa TeHACHUHA K HHTHOMPOBAHHUIO POCTA OIyXOJeH H
YBEIHUCHHOH BBDKUBACMOCTH MBIIIEH MO CPABHECHHIO C JPYTUMH J03aMH, XOTSA 3Q(EKThl HE ABIAIMCH CTATH-
CTHYECKH 3HAYMMBIMH IIPU CPABHEHHHU THOO C KOHTPOJIEM-HOCHTENEM, JTHOO C KOHTPOJIEM U H30THIIA.

Kiuamnueckue HabmoneHus.

B xoxe uccneaoBanus HAOMOJANH MOTEPIO MACCHI T€NA Y MBIIICH, KOTOPAs COCTABISUIA MPUOTH3UTEIHHO
20% mpu OKOHYAHUH UccaenoBanua. OmyOmkoBaHo, 4to kak GvHD, Tak u omyxoJyieBast Harpy3Ka MOXET MpH-
BOJHTH K MAaJCHUIO MACChI TEJa Y MBIIIEH, XOTS B 3TOM HCCIECAOBAHHHU NOTEPS MACCHI TEJIA, MO-BHAUMOMY, ObLIa
OombIIe CBA3aHA C OMyX0ubio A2058, MOCKOIBKY AJIS MBIIIEH, HECYIUX OIyX0Jb, Oe3 TpaHcrulantaiuu PBMC
(rpymnmna #10), noka3aHa Takas e TeHAeHUHUs. M3bA3BICHHE OIyX0IU HAOMOJAIH A MHOXKECTBA OIyXOJIeH B
X0JI€ MCCIIeIOBAHHA, BKIIOYAss KOHTPOJbHYIO IPYIITY 11 H30THIIA.

Hcxoap! ass MblIIeH.

BONBIIMHCTBO MBIIIEH yAANATH IO JOCTHKSHUIO 00BEMOB OMyXoeit >2000 My’ Tpex MbIIICH MOABEPIIH
3BTAHA3HM H3-32 H3BA3BICHUS OIMYXOJICH, M TPEX MBIIICH MOJABEPINIM 3BTAHA3ZHMM M3-32 MOTEPH MACCHI TEla
>20%. [JleATh MbIei 0OHAPYKEHBI MEPTBBIMU CO CJIYYAaHHBIM PACHPEACICHHEM MEXTY IPYIMIAMH, BKJIFOUYAsA
JIBYX B I'PYIIIE HOCUTEJS H BCETO TPEX B KOHTPOJIBHBIX IPYMNIAX A1 H30TUNA. DTH CMEPTH IMPUITHCATH YyBCTBH-
TEJIbHOCTH MOJEJH K COCTOSIHUIO PEAKLHH TPAHCIUIAHTAT MPOTHB XO35MHA, H HE CBA3BIBAIH C 00pabOTKOM, Mo-
CKOJIbKY HE HAOIIOJAMHM MATTEpPHA Ui rPyN 0OpabOTKH MO CPABHEHHIO C KOHTPOJIbHBIMHU I'PYIIAMH HOCHTEIISA
WM C KOHTPOJIBHBIMH I'PYIIIAMH U H30THIIA.

Hccnenosanue 3¢ pexrusHoctu nias H2LS higG4PE B xoMOHHAUMU ¢ HIMIMMYMa0OM M meMOpOIH3y Ma-
6oM (¢ur. 20B).

HWHrubupoBaHUe pocTa OMyXO0JCH.

KoHrtponbHas rpynna.

VY Mblmei, Hecymmx omyxous A2058 B npucyrcteuu PBMC yenoseka, 00pabOTaHHBIX HOCHTEIEM H KOH-
TPOJIBHBIMH /I H30THIIA AHTHTEIAMH, PA3BHBAIHCH OIY XOJIH, KOTOPBIE POCIH, KaK 0KHAATIOCH.

MoHoTepanus.

O0paboTka unumumymadbom npu 3 Mr/kr B komOuHauuu ¢ 1gG4 (rpynna #3) nmpuBoauia K 3HAUHMOMY HH-
THOUPOBAHUIO pocTa omyxouyieH (p<0,04) mo CpaBHEHHIO C KOHTPOJBHOH rpymmoi Hocureas #1. OgHako mpu
CPAaBHEHUH C KOHTPOJIBbHOH 11 H30THIIA TPYNION #2 CTaTHCTHYECKAs 3HAUHMOCTH yTpauuBaiacs (p<0,23).

Jnsa 06paboTku meMOpomM3yMaboM OTACIbHO NMpH 2,5 uau 5 mr/kr (rpymma #13, 14) nokazaso moanaro-
nIeecss HabMFOACHUIO HHTHOMPOBAHUE POCTa OIMyXO0JIeH 063 CTATUCTHYCCKON 3HAYMMOCTH MPH CPABHCHUH C KOH-
TPOJIHOH IPYIIOH HOCHTENS MM C KOHTPOJIbHOW 111 M30THNA rpynmoit #12. Jlns nemOpom3ymadba B KOMOH-
Hauuu ¢ 1gG1 (rpymma #4) moka3aHo mMoaAarIeecs HAOMFOICHHIO HHTHOMPOBAHUE POCTA OMyXO0JeH 0e3 craTu-
CTHYCCKO¥ 3HAYMMOCTH, OJHAKO HAOMOJATH 3HAYMMOC YBEIMUCHHE BDKUBACMOCTH (p<0,04) Mo CpaBHEHHIO C
KOHTPOJIBHOM rpynmoi Hocutens #1. Crarucruieckas 3HAUMMOCThH yTpauuBanachk (p<0,4) mpu CpaBHEHHH C
KOHTPOJBHOM JJIS1 H30THUIA TPYIIION #2.

Js o6paborku H2LS5 hIgG4PE ornexsHO npu 0,4 Mr/kr (rpynma #15) nokaszaHo noagaroreecs: Habroze-
HHI0O MHTHOHMPOBAHHME POCTA OMyXoJyiei 0e3 CTaTHCTHYECKOH 3HAYMMOCTH IO CPABHCHHIO C HOCHTEIEM HIIH C
KOHTPOJIbHOM A1 uzotuna rpynmoit #12. Jina H2LS hIgG4PE npu 0,04 wm 0,4 mr/kr B komOuHaumu ¢ 1gGl
(rpymma #5 1 6) mokazaHO MOJNANOLICECS HAOMIOACHUIO 3aMEIJICHUE MPOTPECCUPOBAHUS OITY XOJICH U MPOAICHUE
BBDKHBAEMOCTH MBIIICH, HO 3TO HE JOCTHIAJIO0 CTATUCTHYCCKOH 3HAUHMOCTH.

KomOunmpoBanHas 00paboTka.

Jnsa xomOuHaumu H2LS hIgG4PE (0,04 unu 0,4 mMr/kr) ¢ umumumymadoMm (3 Mr/kr) B rpymmax #8 u #9 He
MOKA3aHO JOIOJHHUTCIPHOE WHTHOMPOBAHHE POCTA ONMYXOJEH MO CPABHEHUIO C HIMIMMYyMAOOM OTACIBHO
(rpymma #3). s xomOunanuu H2L5 hIgG4PE (0,04 wm 0,4 Mr/kr) ¢ memMOpomi3yMadboM (5 MI/Kr) B rpymmax
#10 u #11 noka3zaHO yMEpeHHOE, HO HE 3HAYUMOE HHIHOMPOBAHUE POCTA OMYXOJCH U YBEIMUCHHE BBDKHBAEMO-
CTH MBIIICH 1O CPAaBHEHHIO C MOHOTEepamued neMmOponm3ymabom, rpymma #4, wm ¢ MoHortepamuedi H2LS5
higG4PE, rpymms1 #5 u #6.

Kinnuueckue HabmoaeHuUs.

[ToTepst Macchl Tena y MblIei, HaOMmOAaeMas B XOJE MCCIIEIOBAHHA, COCTABIIIIA MPHOIH3UTETbHO 20%.
H3pa3BIeHHE Oy X0JIM HAOTIOJATH U1 MHOXKECTBA OITyXOJICH B XO/I€ HCCIIEIOBAHUS B OOJIBIIHHCTBE IPY NI
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Hcxoas! ass MblIIIeH.

Bcero 100 u3 160 MblLiei IOABEPI/TH IBTAHA3HH, KOTIA OOBEMBI OMyXOMeH JOCTHIIH >2000 MM, 29 moa-
BEPIIH 3BTAHA3MH M3-32 U3BA3BJICHHUSA OIMyxoseH, 18 mbinreli oOHApy>KeHbI MEPTBBIMH, 12 MBIIICH ITOXBEPIIH
3BTAHA3HU M3-32 MOTEPH MAcChl Tena >20% U OJHY MBI MOABEPIIIM IBTAHA3ZHM H3-32 arOHUU. MbIei oOHa-
PY>KMBAJIM MEPTBBIMH CPEIU TPYIII, BKJIFOUYAS KOHTPOJIBHYIO IPYIITY A1 W30TUNA #2. DTH CMEPTH NMPUITHCANU
YyBCTBUTEIbHOCTH MOJCTH K COCTOSTHUIO PEAKIMM TPAHCIUIAHTAT MPOTHB XO35HHA, H HE CBA3BIBATH C 00paboT-
KO, MOCKOJBbKY HC HAOMIOJAMHM MATTEPHA JUIA Ipynm 0OpaOOTKH MO CPABHCHHIO C KOHTPOJLHOW IPYyMION Jis
H30THIA.

Hccnenosanue 3¢ ¢pextuHoCcTH, oneHuBaromee H2LS hIgG4PE, no3upoBaHHOE B KOMOMHALMH C HITHIIH-
MyMa0oM uiu neMOopoan3ymMadoM (dur. 20C).

3aMenseHHE POCTA OITy XOJICH.

KonTponsHas rpynmna: Y meinrel, Hecymux onmyxoubs A2058 B mpucytcruu PBMC uenoseka, oOpadoraH-
HBIX HOCHTEIIEM HJIH KOHTPOJBHBIMH JJIS W30THIA AHTHTEJAMHM, PA3BHBATUCH OMYXOJH, KOTOPBIE POCIH, KAaK
O03KHIAJIOCh.

MoHoTepanus.

J1s 00paboTku ununumymadoMm nmpu 3 Mr/kr B komOuHanuu ¢ 1gG4 (rpynna #3) moka3zaHo 3HAYHMOE HH-
ruOupoBaHue pocra omyxouseil (p<0,02) u 3HauUMMOe yBeaM4cHHE BbDKHMBaeMOCTH (p<0,01) mo cpaBHEHHIO C
KOHTPOJIBHOM rpynmoi Hocurens #1. OqHAaKko NpH CPAaBHEHUH C KOHTPOJBHOM U M30THIIA IPYNIOH #2, UHTH-
OHpOoBaHHE POCTA OMyX0JeH He TocTHrano 3HaYMMOCTH (p<0,13), B TO BpeMs KaK 3HAYMMOC YBEIUUYCHHE BbIKH-
BACMOCTH MBbIIICH COXpaHAIOCh (p<0,04).

J1s 00paboTku nemOpoau3ymMadom npu 5 Mr/kr B komOuHaimu ¢ IgG1 (rpynna #4) moka3aHo HHrHOUPO-
BaHHE POCTA OMyXOJCH 0e3 CTATUCTUUECKOH 3HAUUMOCTH MO CPABHEHMIO C HOCHTEJIEM HIIM C KOHTPOJIBHOH 1
H30THIA TPYTIOH #2.

Js o6paborku H2L5 higG4PE oraensHo npu 0,01 mnu 0,04 mr/kr (rpynna #12 u #13) nokazaHo 3Ha4u-
MOC HHrHOUPOBaHHUE POCTa omyxoueit (p<0,03) mo CpaBHEHHIO C KOHTPOIbHOI rpynmoit Hocutens #1. g H2LS
hIgG4PE, BBeneHHoro B mo3e 0,04 MI/Kr, Takke NMOKA3aHO 3HAYUMOC YBCIMYCHHUC BBDKUBACMOCTH MBILICH
(p<0,048) Mo CpaBHEHMIO C KOHTPOJbHON rpymnmoi Hocurensd #1. OQHAKO MO CPABHEHUIO C KOHTPOJbHOU A
H30THIA IPYNINON #2 MHrHOUPOBAHHE POCTA OIMYyXOJICH U YBEIMUCHHE BBDKMBAEMOCTH HE JOCTUTAJH CTATUCTHU-
yeckoi 3HauumocTu quist rpymn #12 u #13. Ina H2L5 higG4PE npu 0,01 Mr/kr B komOuHaruu ¢ IgG1 (rpynma
#5) nokazaHo 3HAYMMOE WHIHOMpOoBaHME pocra omyxoneH (p<0,03) W yBelIWUCHHE BBDKUBACMOCTH MBIIICH
(p<0,03) Mo cpaBHEHHIO C KOHTPOJBbHOH rpymmoi Hocutens #1. OJHAKO MO CPABHEHUIO C KOHTPOJBHOH A
H30THINA TPyNmoil #2 3aMenICHHE POCTA OMyXOJEH M YBEJIWYCHHE BBDKMBACMOCTH HE JOCTHIANH CTATHCTHYC-
ckoit 3HaummocTH. [t H2L5 higG4PE npu 0,04 mr/kr B komOuHauuu ¢ IgGl (rpynmna #6) noka3aHo moanaro-
Imeecs HaOMIOJICHUI0 HHTHOMPOBAHUE POCTA OMyXOJEH M YBEIMUCHUE BBDKUBACMOCTH MBIIIEH, HO 3TO HE JOCTH-
rajgo CTaTUCTHYECKOH 3HAYHMOCTH

KomOunnpoBanHas 00paboTka.

Js xomOuHauuu H2LS hIgG4PE ¢ umumumymadom (0,01 mr/kr mmoc unmunumymad 3 mr/kr; rpynma #8)
MOKA3aHO IOJaronIeecs HaOMIOCHUIO HHTHOMPOBAHUE POCTA OIMyXOJICH M YBEIWUYCHHE BbDKHBAEGMOCTH MBIIICH,
HO 3TO HC JOCTHTraj0 CTaTHCTUUECKOM 3HAUMMOCTH. Jlma xomOunauuu H2LS5 higG4PE ¢ unumumymatdom (0,04
MT/KT ILTFOC HMTUTUMYMa0 3 Mr/kr; rpymnma #9) moka3aHo 3HAUHMOC HHTHOUPOBAHHE POCTa omyxoJei (p<0,00) u
3HAYHUMOE YBCIMYCHHE BHDKUBAEMOCTH MbIleH (p<0,04) mo CpaBHEHHIO C KOHTPOJBHOH Ipymmoi Hocurems #1
WM C KOHTPOJIBbHOHU 171 u30THNA rpynmnoi #2 (p<0,02). OgHako no CPaBHEHUIO C KOHTPOJIEM A/ H30THIIA YBE-
JMYCHUE BBDKHBAEMOCTH HE JOCTHUTal0 CTATUCTUYECKOH 3HAUMMOCTH. KOMOWHMPOBAHHAs AaKTHBHOCTH HE JOC-
TUTana 3HAYHMOCTH O CPABHCHMIO C MOHOTEpanueil unmuauMyMaOoM, rpynma #3, WM C TpyHnaMH MOHOTEpa-
mau H2L5 higG4PE.

Jnsa xomOuHatmu H2L5 higG4PE (0,01 umn 0,04 mr/kr) ¢ memOpomsymadoM (5 mr/kr), rpynmsl #10 u
#11, MOKa3aHO 3HAYMMOE MHTHOMPOBAHHE pocTa omyxousei (p< 0,03) u HaO/MmOJAMH 3HAYMMOE yBEIHUCHUC BBI-
XKHBAaeMOCTH MbIei (p<0,03) Mo cpaBHEHHIO C KOHTPOJILHOH rpynmnoi Hocutens #1. IIpu cpaBHEHHH C KOH-
TPOJIBHOHM AJIS1 H30THIIA IPYNIIOH #2 3HAYMMOCTh HHIMOMPOBAHMSA POCTA OIYXOJEH COXPAHANACh B KOMOHHAIIMH
0,04 mr/kr H2L5 higG4PE ¢ nem6pomn3ymadom (p<0,03). OqHako MpeuMyINeCTBO A1 BbDKUBAEMOCTH HE 10C-
TUTaJT0 CTATUCTHYECKOH 3HAUYUMOCTH. JIyIs1 KOMOMHALIMHM HE TOCTHIAIH CTATUCTUYECKONH 3HAYMMOCTH IO CPaBHE-
HHIO C 000 M3 rpynn MOHOTepanuu nemOpoiuzymadoMm, rpynna #3, um H2L5 hIgG4PE, rpynms! #5 umu #6.
Takum o6paszom, st H2LS5 higG4PE B komOuHauumu ¢ nemopouzymadom (0,01 mmu 0,04 Mr/kr nmoc nemOpo-
mu3yMad 5 MI/KT) MOKA3aHO yBEIMYCHHE MHTHOUPOBAHHUA POCTA OMyXOJCH M BBDKUBAEMOCTH MBILICH, HO 3TO HE
JIOCTHIAI0 CTATHCTHYECKOH 3HAUUMOCTH ITPU CPABHEHHH C KOHTPOJIEM U1 H30THUIA HIIH BUIAMH MOHOTEPAIHUH.

Kinnuueckue HabmoaeHuUs.

[ToTepst Macchl Tena y MblIe, HaOMmoOAaeMas B XOJE MCCIIEIOBAHHA, COCTaBIIIA NpHOIH3UTEIbHO 20%.
H3psa3BneHHE OMyX0JIH HAOMIOJATH B OOJIBIIMHCTBE IPYIIT B XOJ€ HCCJIETOBAHHUA.

Hcxoap! amast MblIIIeH.

Bcero 91 MBIIb MOJBEPIIM BTAHA3HH H3-32 00BEMOB OmyXoeit >2000 MM’, 34 MBI NOJBEPIIM IBTA-
HA3HM U3-32 M3BA3BJICHHUA OMyXOJIeH M 5 MbIIEH OOHAPYKEHBI MEPTBBIMH. JTH CMEPTH NPHITHCATH YyBCTBH-
TEJIbHOCTH MOJCIH K COCTOSIHHIO PEAKLHH TPAHCIUIAHTAT MPOTUB XO3AHHA.
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OO6cyxacHHE.

Oddexrusnocts H2L5 hIgG4PE B kauecTBe MOHOTEpANHK U B KOMOMHALIMH C MEMOPOIH3yMadOM TaK ke,
KaK C HIMIMMYMaOOM, OLECHHBAIU B MOJCTH oMy xoaei MenanoMbl A2058 Ha mpimax NSG ¢ TpaHCIulaHTauuei
PBMC uenoseka. 3ta moaens, rac PBMC uenoBeka BHYTPUBEHHO HHBEIUPYIOT B3POCIBIM HUMMYHOAC(HHLHUT-
HeIM MbiaM NSG (NOD/SCID/IL-2Rynull), uzsectHa kak Mmoae;s Hu-PBMC NSG. OHa uHAy HUPYET PEaKLIUIO
TpaHcmaHTar npotus xo3suHa (GVHD), M ee MCrOmB3yIOT AJI HMCCIECAOBAHUA aKTHBHOCTH 3(dexTopHbix T-
kiaeTok ¥ T-kaerok mamaru. B mogemt Hu-PBMC NSG noako>KHO UMILIAHTHPOBAIH THHHIO KJICTOK 3JI0KAYECT-
BCHHOM OImyXomH yenoBeka A2058 mia uccnenoBaHus 3pdekra yeaoBeUeCKUX HUMMYHOTEPANEBTHUECKHX aHTH-
TeJ Ha pocT omyxoJeif. OrpaHHUYeHUs 3TOH MOJEIM BKIFOUArOT Hauaio cumnromoB GvHD, morepro maccel Tena
M 4aCTOE M3BA3BICHUE OIyXOJEH, HE MO3BOJLIOIIME MOHUTOPUPOBAHHE BDKMBAEMOCTH B TCUCHHE Oosee -
TEJILHOTO MEPHOA BPEMEHH, KAaK 3TO BO3MOJXKHO 11 MOJCJICH CHHITCHHBIX OITyXOJICH HA MbIIIAX.

INepeoHauampHBIC MCCACAOBaHUA, oucHuBaromue H2L5 hIgG4PE B no3ax, nexammx B auamasoHe ot 0,04
0 4 Mr/Kr, moKaszaju, 4To JUI1 J03 B OOJee HH3KOM JHAINA30HE NMOKA3aHO YMEPEHHOE MHIHOMPOBAHME POCTA
omyxoJyicH. 3aMCAJICHUE MPOTPECCHPOBAHHUA OMyXOJICH M YBECIHYCHHE BBDKMBACMOCTH MBIIICH HAOMIOJATH B
rpynmnax n03 B auana3oHe ot 0,04 1o 0,4 Mr/kr, XOTS 3TO HE SB/IOCH CTATUCTHUYCCKU 3HAYHUMBIM NMPU CPABHE-
HUM C KOHTPOJBHBIMH A M30THIIA rpynmaMu. Ha ocHoBaHuu 3tuX ucciaeaosanuii 103s1 H2LS higG4PE 0,04-
0,4 Mr/kr BeIOpaHBI I JATbHCUIICH OLCHKH, OTACABHO U B KOMOWHALMU C MEMOPOIU3yMAOOM H HITHIHMYMa-
OoM, B IBYX HCCIEOBAHUAX C TpaHcmaHtanueii PBMC ot aByX pa3iauyHBIX JOHOPOB (IOHOPOB HOMED 4568 u
6711). Ymepennsie orsersl A1 MoHOTepanun H2L5 higG4PE u komOuHamuu ¢ neMOponu3yMadboM HaO IO amH
B OJHOM M3 JABYX IPOBEICHHBIX KOMOHWHHPOBAHHBIX HCCICAOBAHUAX. B KOMOMHHPOBAHHOM MCCIEIOBAHHHU C
ucnoab3oBanueM PBMC noHopa 4568 (tadxn. 13, ¢ur. 20C) moka3aHa npoOTHBOOITY X0JIEBas AKTUBHOCTh MOHO-
Tepanud U KOMOMHAIMH, B TO BPeMs KaK B UCCIeAOBaHHH C Ucmoib30BaHHEM PBMC goHopa 6711 (taba. 12,
(ur. 20B) He MOKA3aHO 3HAYMMOTO MPOTHBOOMYXO0JICBOTO 3(P(PEKTa, YTO, BEPOITHO, ABIIOCH PE3YIBTATOM Pas-
mruuit PBMC 1oHOpPOB MeXay MCClIeTOBAHHAMH, KOTOPBIE OTPAYKAIOT WU3MEHYHBOCTH OTBETOB NAI[HCHTOB, KO-
TOPYKO MO>KHO HAOIFOAATh B KJIMHUKE. B 3TOM BropoM KOMOWHHPOBaHHOM UcciaeaoBanuud ¢ PBMC monopa 4568
YBEIHUCHHE HHTHOMPOBAHHUS POCTA OMYXOJICH U YBEIHUYCHHYIO BBDKMBAEMOCTh MbIIICH HAOIIOJAIUH B KOMOUHH-
POBAHHOM IPyIIE NPH CPABHEHUH C JFOOBIM CPEACTBOM OTACIBHO, XOTS 3TO PA3JIHMUHE HE SBIISIOCH CTATHCTHYC-
ckd 3Ha4MMbIM. OJHAKO HAOMIOJAMM CHHEPrH3M A komOuHauwmit, nockonbky H2LS5 hIgG4PE B mose 0,04
MI/KI' B KOMOWHALMH C MEMOPOIH3YMaOOM HPH 5 MI/KI MPUBOJHIIM K CTATHCTHUYECKH 3HAYUMOMY YMEHbBLICHHIO
00BEMA OITyXOJH Yepe3 ACCATh CYTOK IMOCHE NMEPBOH 03I H K YBEIHMUCHHOH BBDKHBAEMOCTH IO CPABHEHHMIO C
KOHTPOJIBHOM 11 u30TUMna rpynnoi (p < 0,05), B TO BpeMs Kak MOHOTEpANHs HE MPUBOAUNIA K 3TOMYy. DakTuye-
cku 50% wmpnueit B rpynne komOuHauuu H2L5 hIgG4PE u nemOponu3ymMada 0CTaBaauCh B MCCJICIOBAHHH HA
CYTKH 33, HO OBLTM yJAJNCHBI H3-32 U3BA3BICHUSA OIMyX0JeH. TOIBKO YEThIPE MBI OBUIH YAAJCHBI U3 UCCIEA0-
BaHMA H3-32 OOBEMOB ONMYXOJEH B 3TOH KOMOMHHPOBAHHOH IpyIIe, B TO BPeMs Kak OT 8 10 9 MbImed ObLiH
yJaJNeHbI U3 UCCICAOBAHUS B IPYINAx neMOpom3yMada 1 KOHTPOJIA H30THIA.

Jna repanuu antutenoM npotus PD1 He mOka3aHO CTaTUCTHYECKH 3HAYHMOHN AKTUBHOCTH B 3TOH MOJEIIH,
Kak HaOFOJAaNU MO OrPAaHMYCHHOMY H3MCEHCHHIO POCTA OMyXOJICH M BBDKHBAEMOCTH, HAOMHOJACMBIX B KOTOpTE
00paboTku neMOpom3yMaOboM MO CPABHCHUIO C KOTOPTOH 00pabOTKU KOHTPOJICM I H30THNA. /)11 MOHOTEpa-
MU UIUIMMYMAOOM MOKA3aHA TEHACHLMA K YMEPEHHO Jy4IIEMYy MHTHOMPOBAHHIO POCTA OIyXOJCH, YeM I
neMOpom3yMada, B 000MX HCCIICIOBAHUAX, H MOKA3AHO CTATHCTHUYECKH 3HAYMMOE YBEIHUYCHHE BHDKUBACMOCTH
M0 CPABHEHMIO C KOHTPOJIEM [JI1 M30THIIA BO BTOPOM KOMOHHHUPOBAHHOM HCCICJOBAHHU C HMCHOJb30BAHHEM
cnocoOHoro k oteery moHopa PBMC 4568 (p< 0,04). Jnsa H2LS higG4PE B mose 0,01 Mr/kr B KOMOMHALMH C
UITHIMMYMa0OM NpH 3 MI/KT HOKA3aHO 3HAYMMOC YBEIWYCHHE BBDKHBAEMOCTH IO CPABHEHHUIO C HITHIHMYMaOOM
(p< 0,02), HO He mo cpaBHeHHO ¢ MOHOoTepanuedi H2L5 hIgG4PE. He npucyTcTBOBAaIO JTONMOTHUTEIBHBIX 3HA-
yuMbIX 3 PEeKTOB HA 00BEM OIMy X0, HAOMFOAaeMbIX Juist komOuHaumu H2LS hIgG4PE u unumumymaba B 3t0i
MOJICTM 10 CPABHEHMIO C JTFOOBIM CPEJACTBOM OTIAEIBHO. MBIl U3 BCeX Ipymn 0OpabOTKH, BKIIFOYAS TPYIIbI
HOCHMTEJISI M TPYINIBI KOHTPOJA M1 H30THIIA, OOHAPY>KUBAJIH MEPTBBIMH, KAK 3apPETMCTPHPOBAHO B Tabymuax
HCXOJ0B. JTH CMEPTH NPHIIUCATH YyBCTBHUTCIBHOCTH MOJCITH K COCTOSTHMIO PEAKLMH TPAHCIUIAHTAT IPOTHB
XO35MHA U HE CBA3BIBAIHU C 00PAOOTKOI.

[Tpumep 12. OyHKIIHOHATbHAS AKTHBHOCTh ArOHUCTHYECKOTO aHTUTeNa NMPoTHB ICOS MBINIM OTAETBHO U B
koMOmHauuu ¢ aururenamu nmpotus PD1 u mpotus CTLA-4 in vivo.

CT26 u EMT6 - MOJEH CHHICHHBIX OITy XOJICH HAa MBIIIAX.

CT26 - Mogen» MBIIIMHOHM KAPUUHOMBI TOJCTOH KHIIKH HA MBILIAX.

Cnoco0bl.

3T0 HCCIEeIOBAHHE NMPOBOJAMIM IO MPOTOKOJTY, 0A00peHHOMY MHCTHTYHOHAIBHBIM KOMHTETOM IO CO-
JICP>KAHHIO M HUCTIOJTb30BAHMIO XKHBOTHBIX GSK 10 Hauana uccie oBaHUM.

KupoTHblC.

B 310 uccnenoBanue BkmouyeHsl 164 camku mameir BALB/c mice u3 Harlan Sprague Dawley. Mpiu Ha-
XOJHUJIUCH B BO3PACTE 6-8 HEJe/Ib HA HA4AaJI0 HCCIEI0BAHMUS, KO UX ITOIBEPraJd HHOKY JIILIHH.

KynpTypa KIeTOK M HHOKY JIAIHA.

Onun draxon kiaerok CT-26 (ATCC: CRL-2638) (3x10° kaerok; P-11) pasmopaxusamu ot -140°C u pac-
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cepasi B RPMI ¢ 10% FBS. Knerku cyokynsTuBupoBamu 3 pasa B reueHue 10 cyrok. Tpuncun/3/ITA ncnons-
30BaM A OOJIETYEHUs] OTKPEIUIEHHS KIETOK OT KYJbTYpaJbHOro (akoHa B XoJe CYOKYyIbTHBHPOBAHHS.
Knetku cobupanu, mpoMbIBaIH JABAXKbI U pecycnienaupoBaiu B RPMI 6e3 FBS npu 5x 10° kieTok/mi1. Mbiiam
MHOKYIHPOBAIHN MOAKOKHO 0,1 M Ki1eTok (5% 10! KIeTOK/MBIIIIb) B HIKHIOIO 4aCTh MPABOTO GOKA.

Ha cytku cOopa KI€TOK M WHOKYJSIIMH MOJCYET KIeTOK BRINOMHATH B Beckman Coulter Vi-cell XR u
MPOBEPSIM TOCPEACTBOM TreMouuToMeTpa. KIeTkn OTKpemsiu oT (lakoHa ¢ HCIOJIb30BAHUEM TPUIICH-
Ha/D/ITA 1 npoMbIBalIy IBaKbI, NEPBEII pa3 ¢ ucnoab3oBanueM RPMI+10%FBS u BTopoii pa3 ¢ nucnonp3oba-
HueM Tosibko RPMI, u pecycneauposanu B 10 mn RPMIL 178x10° kietok ¢ 98,8% KH3HECTIOCOGHOCTBIO COOH-
pami B 20 Mt RPMI. 1,685 mut cycniensun kieTok (Beero 15x10° kierok) no6asmsmi k 28,315 M RPMI.

15x10° keTox/30 M cpensi=5x10° kneTok/Mi1. D10 3kBHBaNEHTHO 5% 10* K1eTOK/100 MK

CocrapJjieHHE U TIOATOTOBKA aHTHUTEI.

AHTUTENA Pa3BOAWIN U3 (PITAKOHOB C UCTOUHMKOM AHTHUTEN JUIl XPAHEHMS JO JKEJIAaTeJIbHBIX KOHLEHTpa-
i B ctepuiabHOM 0,9% coneBoM pacTBope Ha CyTkH Josuposanusd. Kion C398.4 aroHncTH4eckoro aHTurena
npotuB ICOS tectupopanu npu 0,05 u 0,5 mr/kr. Kaxnyro 103y TeCTHPOBAIU TaKXkKe ¢ aHTUTETIOM MpoTus PD1
npu 10 mr/kr u ¢ aututesniom npotus CTLA-4 npu 1 mr/kr.

OKCIEPUMEHTABHBII crIOCOO(bI).

MOHUTOPUPOBAHUE OIYXOJIEH U JO3UPOBAHHE.

MBeImei noasepraiu MHOKyAnuHM Ha cyTkd 0. Ha cytku 11 m3Mepsamu maccy Tena u 00beM OIMyXOJIeil.
Melmielt ciryyaiiHbIM 00pa3oM pachpele/suid Ha 12 rpynm ucciaeloBaHus, Moka3aHHbIX B Ta0n. 14, mo 10 MbI-
HIei/rpynny Ha OCHOBaHMM pa3Mepa omyxosell. CiydaiiHoe pacnpejaesieHHe NPOBOJMIN C HCIOJIb30BAaHUEM
nporpaMmmuoro obecnieueHus Studylog Study Director. MpimaM BBOAMIM 1036 HA OCHOBAHUH rpaduka nu3aifHa
UCCJIEIOBAHUS IBAXIbI B HEJIEIIIO, HAUMHAS HA CYTKH CIIy4aifHOrO paclpeie/IeHus U poJosDKasi BCero a0 6 J103.
Jlo3upoBanue O6bu10 BHYyTpHOpromuHHbIM (IP) B 06beMe 100 mxin Hocurens - 0,9% coneBoro pactBopa. O0beM
OITyXOJIeH M Maccy Teja U3MEPSUIM 3 pa3a B HEJIETIO Ha IPOTSIKEHUN UCCIIEA0BAHMUS.

KoHeuHble TOUKH.

MBpIeil yaansii U3 UccleI0BaHus M3-3a OIyXOJIEBOM Harpys3ky, kKorjaa o0beM ommyXoiH npesbiman 2000
MM®. OGBEM OIyXOJH PACCUMTHIBATH C NPHMEHECHHEM H3MEPEHHIl IITAHIEHIMPKYJIEM JUTMHBI M LIMPHHBI 110
crenyiommeit popmyne: TV=0,52-L-W2.

Kpome Toro, MbIIIel yIansuid U3 UCCIIEI0BAHUA, KOTAa B ONYyXOJAX Pa3BUBATHCH OTKPBITHIC U3bA3BICHUS.
W3ba3BieHUs HaOMOAANM HAa NPOTSDKEHHU SKCHEPUMEHTA, OJHAKO TOJBKO 3apyOLEBaBIIUECS U3bS3BICHHUS HE
SBJISLTICH KOHEYHOH TOYKOH, €CITH OHU HE (POPMHUPOBATH OTKPHITBIX OTBEPCTHH.

XoTs 3T0 HEe ObUIO MPUMEHUMO HU K OJHOH MBIIIH B TOM HCCIEIOBAHUHU, TPETbEH KOHEUHOM TOUKOi, yc-
TaHOBJICHHOH B HaYaJle HCCIICNOBAHNS, SBJISUIOCH YMEHBIIEHHE MAcChl Tena Ha 20%.

JlekapCTBEHHBIE CPENCTBA U MATEPUAIBL.

KaTaJsoxHbI
IAHTUTeJIO MocraBummMK # MapTusa Kion
ICOS Biolegend 93108 B205973 C398, 4
PD1 BioXcell BE0146 5792-10/0815B RMP1-14
ICTLA-4 BioXcell BE0164 5632-4/0715 9D9
IgG2b Mbluym BioXcell BE0086 4700/1014 MCP-11
IgG2a KpBICH BioXcell BE0OO89 5679-6/0815 2A3
IgG xomMmsaka Biolegend 92257 B205974 HTK888

Bce anTHTENa pa3BOIMIM 10 JKENATENbHONW KOHUEHTpauu B 0,9% ConeBoM pacTBOpE, U COJIEBOM pacTBOP
HCTONB30BAIH B KAYECTBE KOHTPOJIA-HOCUTEIIS.

AHalIu3 JaHHBIX.

CoOGBITHEM JUT AHANN3A BEIKHBAEMOCTH SIBJSIHCH 00BeM 0myxoiu 2000 MM HITH H3bA3BICHHE OMyXOJTH B
3aBUCUMOCTH OT TOT0, YTO HACTYNAJIO paHblie. TOUHOE BpeMs Ul OTCEKaeMOro 00beMa ONpeaesia MOCPEACT-
BOM 10A00pa JIMHEHHOTO rpaduka Mexay log oOpemMa OMyX0oaHu U CYyTKaMU JBYX HAOMIOAEHHIA, EPBOr0 HaOIkO-
JIEHUS, TJI€ TIPEBBILIEH OTCEKAEMBI 00bEM, U OJHOTO HAaOIIOICHHS, HETOCPEACTBEHHO NPEIECTBYIOMIETO OTCE-
kaeMomy o0bemy. Cnoco6 Kamnana-Meitepa (KM) ocylecTBasuid Ajisi OLIEHKH BEPOSTHOCTH BBIKMBAEMOCTH B
pasIUuHBIX rpynnax oOpabOTKH Ha JaHHOE BpeMs. PerucrpupoBanun MeIuaHHOE BpeMsi 10 KOHEUHOW TOUKH U
COOTBETCTBYIOMIUIN eMy 95% H0BEpHTENBHBII HHTEPBAN. 3aTeM TECTUPOBAIH, CYIIECTBYIOT MM HET CTAaTUCTH-
YeCcKHE pa3uuusl KPUBBIX BhDKHBacMOcTH KM Mexmy mroObIMHU ABYMS IPYIIIAMH, TOCPEICTBOM JorapudMudie-
CKOT'O PaHTOBOTO KPUTEPHS.

O0beMbl omyxoJiel uepes3 17 CyTok mocie Hayana J03UpOBaHHs CPAaBHUBAIU MEXIY Pa3IMUHBIMU IpyIIa-
MU 00paboTku. [lepen ananmmuzom 0OBEM OMyXOJIU MPEeOoOPA3OBHIBAIN B HATYpPAJbHBIA JorapudM u3-3a HETpo-
MOPLMOHAIBHOCTH U3MEHYMBOCTH B pa3IM4HbIX rpynmnax o0paborku. 3ateM nposoauian ANOVA c¢ nocnenyro-
LIMM TOTIAPHBIM CPABHEHUEM JUTsI TTOIBEPTHYTHIX JIOTapU(PMUIECKOMY PeoOpa3oBaHUIO JaHHBIX.
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Tabnuua 14
['pynmsl uccnenoBaHui

No. rIpynnsl ObpaboTka

1 CoJIEBOM pacTBOp

2 IgG2b wmpum 20 MKI+IgG xomsaka 10 MKD
3 IgG2a kpblcel 200 MKr+IgG xomaka 10 MKD
4 IgG xomaka 10 MKID

5 ICOS 1MKT

6 ICOS 10 MKID

7 CTLA-4 20 MKI

8 PD1 200 MKID

9 ICOS 1 Mkr+CTLA-4 20 MKD

10 ICOS 10 MKP+CTLA-4 20 MKD

11 ICOS 1 mkr+PD1 200 MKD

12 ICOS 10 mkr+PD1l 200 MKI

HeoOpaboTaHHoe 3HaYeHHE p TaK XKe, KaK 3HAUEHUS P ¢ KOPPEKLHUEN M0 YPOBHIO JI0)KHOMOJIOKHUTEIbHBIX
pesynbratoB (FDR) nis cpaBHeHMit CyTOK 10 COOBITHIT B aHANM3€ BBKUBAEMOCTH U CPaBHEHHMH orapudmuye-
CKM TpeoOpa3zoBaHHOTO 00beMa ormyxoJieit Ha cyTku 10 Mexay rpynnaMu 00paboTKH MOKa3aHbl B BBIIICYKa3aH-
HOU Tabnuue. CpaBHEHUS C MCMOJIb30BaHUEM 3HaueHUH p ¢ koppekuuei nmo FDR < 0,05 oObsABISIM CTaTUCTU-
YECKH 3HAUUMbIMH.

Pesynbratsl.

OTcnexxrBaHNe MCXOJIOB JUTS MBIILIEH MOKa3ano, 4To s MbILICH yIalsId U3 UCCIEIOBAHUS U3-32 OIyXO-
JIeBOM Harpy3Ku M M3bsA3BJICHUs ONMyxonu. Bee ocTaBiinecs Mply ObUIM CBOOOIHBIMM OT OMYXOJIEH Ha CyTKH
uccinenoBanud 61, 3a uckimouenueM 1 Mol B G7, obnagaroweit o0bemom onyxonu 579,16 MM’

JI71si BBDKMBAEMOCTH (BPEMEHM 10 KOHEUHBIX TOYEK) i rpymnm 9 v 12 moka3aHO 3HAYUMOE YBEJTUUEHHUE
BBIKMUBAEMOCTH MO CPABHEHHIO ¢ KOHTposbHOM rpynmnoii Hocutens (p=0,008 u p=0,001 cootBeTcTBEHHO). s
rpynmnsl 12 Noka3aHo CTaTUCTUUYECKH 3HAYMMOE YBEIMYEHUE BBKMBAEMOCTH M0 CPAaBHEHHMIO C rpynmnamMu 2, 4 u 5
(p=0,006, 0,001, 0,02). OnHako HH 1St KAKMX KOMOMHMPOBAHHBIX IPYII HE MOKA3aHO CTATUCTUYECKH 3HAYUMO-
ro yBennyeHus BbbkuBaeMocTH (p<0,05) 1o cpaBHEHHIO ¢ Kakoi-TiH00 MoHOTepanuei (dur. 21).

OO0cyxneHue.

Jlnst rpynn KOMOMHMPOBAHHOM Tepamuy, B YaCTHOCTH, C BBICOKOI 1030/ KOMOMHAIIMM AHTUTEN MPOTHB
ICOS u anturen npotus PD1 (rpynna 12) nokazaHo MHrMOMPOBAHME POCTA OMyXOJIel M yBEIUYEHHAs! BBDKHU-
BAEMOCTb 10 CPABHEHHUIO C PYIIIaMH MOHOTEPAIMM M KOHTPOJIS U1l HU30THII, XOTSI CTATUCTUYECKOH 3HAYMMOCTH
He foctvrany Ha cyTku 61. KoHtpons st usotuna ass rpynmns! 12 npeactasisin coboit 1gG2a kpbichi+IgG xo-
MsiKa U3 rpynisl 3. ['pynmsl MOHOTepanuu yist cpaBHeHHs npeacTasisoT codoii [COS 10 Mkr (rpynmna 6) u PD1
200 mxr (rpynma 8). Beero S mbliieii octaBaiuch CBOOOAHBIMU OT OTMyXoJieit B rpymmne 12 no cpaBHeHuro ¢ 1 B
rpynne 3, 1 B rpynne 6 u 1 B rpynne 8. [IpeuMy1ecTBO 111 BBDKUBAEMOCTH OLIEHMBAIM KOJIMYECTBEHHO MO-
CPEJCTBOM MOJYYEHUsI CYTOK, Ha KOTOpbIE Ka)K[as MbILIb AOCTUrana Jro00H U3 MperonpeaeeHHbIX KOHEUHbIX
TOYEK MCCNe0BaHus. P Mblel yaansny u3 UCCIEN0BaHUA M3-3a OTKPBITBIX U3bA3BICHHUH OMyXO0NeH, a He u3-
3a OMyXO0JIEBOH HArpy3KH.

B rpynne c¢ Bbicokoii 1030it komOuHamu ICOS+CTLA-4 (rpynna 10) yBenuueHHOE KOJIUYECTBO MblLIEH
yIaNsid U3-3a2 U3bA3BJICHUs onyxoneil Ha cyTku 31, 4To, BEPOSTHO, MAaCKMPOBAJIO BbKMBAEMOCTb U MPOTHUBO-
OTMyXOJIeBbIE MPEUMYILIECTBA, oOecreurBaemMble 3To koMOuHauueld. B 3Toil rpynne 5 mblmeit ypansanu u3-3a
M3BA3BIEHUS OMyX0Jiell M TOIbKO 2 M3-3a OMyX0JIeBOii Harpy3ky, nocturuieii 2000 mm’. Bee omyxonu, yaanes-
HblE M3-3a U3bSA3BICHUS OMyXOJIEH, BCe elle UMENM YMEPEHHbIH pasMep NpH yIaJeHWH W3 HCCIENO0BAHUSA, U
0KUJIAJIU, YTO U3BA3BJICHHUE OMYXOJIHM MOXKET SABJIATHCS Pe3yIbTaTOM WHIYLMPOBAHHOTO Tepanueil mMpoTHBOOMY-
X0JIEBOr0O MIMMYHHOTO OTBETA y 3THX MbIlei. Tpu MpIlIM 0CTaBaNUCh CBOOOJHBIMU OT OMyXOJIEH B 3TOi rpymnie
Ha CYTKHU 61. 2 MbIlIM, yTAJICHHBIE U3-3a OITyXO0JIEBOH HAarpy3KH, COCTaBJISUIM CaMO€ HU3KOE KOJIMYECTBO MBILIEH,
yIaNIEHHBIX M3-3a OMYXO0JIeBOM HArpy3KH U3 BCEX IPYIIIL

Monenb Ha MbILIAX OMYXOJIM KapLMHOMBI MOJIOUHO# xene3pl EMT6.

DKCNepUMEHTaIbHBIH CrI0COO(bI).

Bce npouenypbl ¥ KpUTEpHH 3BTAHA3MH, OTMCAHHBIE B 3TOM JOKYMEHTE, COOTBETCTBYIOT MPOTOKOTIY [A-
CUC AUP0606. YKMBOTHBIX B3BEIIMBAIM M MHOKYJIMPOBAIM B MPaBYIO 3a1HIO0 uacTh 100 mii 1x10° kieTok
onyxosneit EMT6 na mbiib. KoslnuecTBO HHOKYJTMPOBAHHBIX MbILLIEH S3KBUBAJIEHTHO 1Mo MeHbLIel mepe 130% ot
KOJIM4ecTBa, HeoOxoaumoro s ucciaenoanus. [Ipunumas 30% neynad (OO CAMILKOM OOJBIIOM, JIHOO
CJIMIIKOM MaJEHbKMH pa3Mep Ha BpeMs Hauaia MCCIEIOBaHus), LEJbl0 ABIANOCh Hamuuue n=10 mis kaxnoi
rpynnsl. [Tocne MHOKYISLMK KJIETOK OMyXOJIH POCT OMyXoJel U 00L1yr0 Maccy Teja U3Mepsiii 3 pasa B HEAEIO
C UCTIOJIb30BaHUEM LIMPPOBOTO WTaHreHIUPKIYist Fowler "ProMax" B Teuenue 4 Heesb WK J0Jble. AHTUTE-
Ja MOoJydalyd OT KOMMEPYECKOro MOCTaBIIMKa M Pa3BOAMIIM JI0 JKeJaTeslbHON KoHUeHTpauuu B 0,9% coneBom
pacTBope. Jlo3upoBaHue (1.p.) NPOBOJMIM [IBa pa3a B HEEJI0, BCEro A0 6 03 U HAUMHAIM Ha CYTKH CITy4aiiHOro
pacnpeieeHus, 0603HaYeHHbIe KaK cyTKH 0, KOrAa CpemHuii o0beM omyxomu npubmmkancs k 100 Mm’, npu-
Onu3uTENbHO uepe3 7-8 cyTok nocie MHOKyJsuuu. ClydaiiHoe pacnpelesieHUe MPOBOIUIN C UCTIOJIb30BAHUEM
nporpaMmuoro obecrneuenus Studylog Study Director Suite. JmuHy W mMpHHY OTMyXO0Jiei U3MEPSIU IS OTpe-
JleNeHns 06beMa OMyXoJieli ¢ MCToNb30BaHHeM (GopMysbl (00beMa omyxonn=L-W2.0,52). M3mepenue omyXonu
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Gosee 2000 MM’ [1s MHAMBHIYIbHONO XKMBOTHOTO MPHUBOIMIIO K yIANCHHIO M3 MCCen0BaHus. Mbiuieii Mormu
TakkKe YIansaTh U3 MCCIENOBAHHUS M3-3a MOTepU Macchl (>20%), U3bA3BICHHUS OMYyXOJeH N JIF000T0 Ipyroro
OYEBUJIHOTO M0JABJICHUS] HOPMAJIbHOW aKTUBHOCTH MBILIEH H3-32 OCJIOKHEHUH.

B stom uccnenosanuu, Bcero 191 »HBOTHBIM HHOKYIHpoBany kieTkd EMT6 st monmydeHus: 1ocTaTOYHO-
ro KOJMYECTBA MBILICH C OMYyXOJIIMM B JKENATEIbHOM Juana3oHe pazmepoB mis 13 rpynm u3 10 mbimeid, kak
nokasaHo B Ta0j. 15. ['pynmna mblliei ¢ HHbEKIUEHR HOCUTENA-COJIEBOT0 PacTBOPA M TPyMMa AJisi KOHTPOJIS U30-
TUMA CIYXXHJIH B Ka4eCTBE KOHTPOJIS A MbImei, oopabotanHeix mAb npotus ICOS, PD1 u CTLA-4. Kon-
Tpoab uzotuna ans [COS (IgG xomsika) BBoauIM B 103aX 10 MK OTAEIBHO U B KOMOMHALIMU C U30TUIIOM IS
CTLA-4 (IgG2b meium) mwnm PD-1 (IgG2a kpsicsl). B rpynmax MoHOTepaneBTHYECKOH 00pabOTKH aHTUTENO
npotuB CTLA-4 (9D9) u antureno npotus PD-1 (RMP1-14) sBoaunu B 1o3ax 20 1 200 MKT Ha MBI COOTBET-
CTBEHHO W OIICHWBaJIU B KOMOUHaLMU ¢ koHTpoJsieMm u3otuna mans [COS. Knon C398.4 aronucra ICOS BBOAMIH
B 103ax 10 u 1 Mkr Ha MbIIb. DddexTuBHOCTh aroHucta [COS oueHuBanu Tarke B 103ax 10 ¥ 1 MKT Ha MEBIIIb
B koMOnHaumu ¢ aHtutenom npotiB CTLA-4 unu anturenom npotus PD-1. JlononHutensHyto rpynny PD-1 u
CTLA-4 B npeonpeneneHHbIX KOHLIEHTPALMIX BKIIOYAIN B KAUECTBE CPAaBHUTEIBHON I'PYIIbBI TOJIOKHTEIBHO-
ro kKoHTpoJsis. CTaTUCTUUECKHMA aHaIM3 00beMa OMyXOJIei MPOBOIWIM Ha CYTKH 13 mocne cinyuaiiHoro pacmpe-
JeneHus. B aHanm3 >kn3HECoCOOHOCTH BKITIOUANN MBILIEH, HAXOISAIIMXCS B UCCIEIOBAaHUH 10 CyTOK 60.

Tabnuua 15
['pynnsl uccnenoBaHus
&moaanue O6paborka 1 O6paborka 2 In=
Cpynna 1: 1x10° xyeTok cosleBO pacTBOP 10
Cpynna 2: 1x10° kJeTok IgG xomsika 10 MKD mIgG2b 20 MKT 10
Cpynna 3: 1x10° kyeTok IgG xomska 10 MKD rIgG2a 200 Mkr 10
pynna 4: 1x10° kjieTok IgG xomsika 10 MKD 10
Cpynna 5: 1x10° xyeTok ICOS 10 mkr 10
Mpynna 6: 1x10° kJyeTok ICOS 1 MKr 10
Mpynna 7: 1x10° kyieTok CTLA4 20 MKT IgG xomsika 10 MKID 10
Mpynna 8: 1x10° kJeTok PD-1 200 Mkr IgG xomska 10 MKID 10
Cpynna 9: 1x10° xyeTok ICOS 10 mkr CTLA4 20 mxr 10
pynna 10: 1x10° kjeTok ICOS 1 MKT CTLA4 20 MKT 10
Mpynna 11: 1x10° kneTok ICOS 10 MKT PD-1 200 MkI 10
Mpynna 12: 1x10° kJeTok ICOS 1 MKT PD-1 200 MKID 10
Mpynna 13: 1x10° kjeTok CTLA4 20 MKT PD-1 200 MkI 10

JlekapcTBEHHbBIE CPEACTBA U MAaTEPHAIIbI.

’KupoTHble.

Camoxk Mmbiwieit Balb/c B Bo3pacte ot 6 1o 8 Henens mosyyanu u3 Harlan Sprague Dawley u copeprkanu B
cooTBeTcTBUU co ctaHaapramu [ACUC.

Knetku EMT6.

Knetku EMT6 pa3mopaxiBany U KyJIbTHUBHPOBAIN B KYJbTYpPaJIbHBIX (DJIaKOHAX B TEUEHHE BOCBMH CYTOK
10 uHokysimu. Kitetku naccupoBanu 3 pasa 3a 910 BpeMs. Ha CyTKM WHOKYJISILIMM KJIETKH coOupanu u3 ¢ua-
KOHa B MOJIHOHM cpene. KieTku nueHTpudyrupoBamy U pecycrneHaupoBaiu B cpene Beitmayra (¢ 15% FBS). Oty
cTaauio moBTopsuiu 3 pasa B cpene Beiimayra 6e3 FBS. [1n0THOCTH M 5KM3HECTIOCOOHOCTH KJIETOK MPOBEPSIIU
TMOCPEICTBOM MCKITIOUEHHS TPUITAHOBOTO CHHEr0. 3aTeM KJIETKH Pa3BOMMIM 10 JkeaaTenbHoii miotHoctH (1x10°
KJIETOK Ha 1 mu1).

HNMMyHOTEpaneBTHYECKHE CPE/ICTBA.

Bce nexapcTBeHHbIE CPEACTBA Pa3BOAMIN 10 XKeNaTeabHONH KoHUeHTpauuu B 0,9% xnopuae HaTpus Ha cy-
TKU JIO3UPOBAHUS M HHBELHPOBAIH 1.p. ¢ Ucrojb30BaHHeM Uribl 30 G. Pa3BeneHus JIekapCTBEHHBIX CPEICTB U
KOHTPOJIS ITPEACTaBIEHbI HHXKeE B Tab. 16.

Tabmuua 16
Pa3Benenus JICKaApCTBEHHBIX CPEACTB
InoBasijoBuwee
presaTen HeoBXox [EHHNM [Koamdyec o
McxonHast lmosa/ [konmuec o o Bupait

bHasT [pasBene MAMBEIL McxonulrBO
[Rx KOHLI. , MWL, [TBO o oBmeM,

KOHL. , [HMe 1: o lo6BeM, B [pas6aBu

M/ M M MENUETT
D/ M T [pacTBo|TeNnst,
P, M1 T

L9G2b 4,46 0,1 44,6 0,02 10 2 0,10 |[4,36 4,46
BIN
1962a g o5 1 6,92 [0,2 10 P 0,40 2,37  |2,77
KPBICE
T9G 47 0,05 |29,4 |o,01 50 10 0,40 [1,36 [11,76
XOMSAKa
cTLAd 6,1 0,1 61 0,02 |40 3 0,15 |9 9,15
PD-1 7,44 1 7,44 0,2 40 8 1,30 (8,372 9,672
1cos |5 0,05 100 0,01 |30 6 0,10 [9,9 10
ICOS 0,05 0,005 10 0,001 |30 6 1,00 |9 10

AHanu3 JaHHBIX.
CraTtucTiuyeckuil aHanus.
3
CoObITHEM IJTs1 aHAIHM3a BBDKMBAEMOCTH SBIISUIUCH 00beM omyxos 2000 MM~ WIJIM U3BSA3BICHUE OMYXOJIH,
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B 3aBHCHMOCTH OT TOTO, YTO HACTYMNAJIO paHbiue. TOYHOE BpeMs Ui OTCEKAEMOro 00beMa OMpeIe/ISUId IOCpe.I-
CTBOM moadopa JHHEHHOro rpaduka Mexay log o6bemMa ONmyXoIH M CYTKAMHM ABYX HAaOMFOJCHHH, MEPBOTO HA-
OIOACHUA, TAC MPEBBICH OTCEKAEMBIH 00BEM, H OJHOTO HAOJFOJCHMSA, HEMOCPEACTBCHHO NMPEAIIECCTBYIOILETO
otrcekaeMomy o0bemy. Cnoco6 Kammana-Meiiepa (KM) ocyImecTBisiiu A OUCHKH BEPOATHOCTH BBDKHBACMO-
CTH B PA3JIMUHBIX IPyHnax oOpabOTKH HA JaHHOE BpeMs. PerucTpupoBaiu MeJHaHHOE BpeMs 1O KOHEUHOH TO4-
KM H COOTBETCTBYHOIIHH eMy 95% NOBEpHTEIbHBIH HHTEPBAJ. 3aTEM TECTUPOBAJH, CYILECTBYIOT HIIH HET CTATH-
CTHYECKHE Pa’aM4us KPHBBIX BbDKMBAacMOCTH KM merkmy moOBIMH ABYMs IPYINIAMH MOCPEACTBOM JOTapH(-
MHUYECKOTO PAHIOBOTO KPHTEPHSL.

OOBeMbl omyxoaer yepe3 13 CyTok mocne Hayana JO3MPOBAHHUA CPABHUBAIH MEXKIY PA3IMYHBIMHU IPyINa-
MH 00paboTku. [lepen aHam30M 00BEM OIMYXOJM MPEOOPA30BBIBAIH B HATYPATbHBIA JOrapu(pM H3-3a HEIPO-
NOPLUHUOHATBPHOCTH H3MCHUMBOCTH B PA3IMYHBIX rpynnax oopadorku. 3areM mpoeoauan ANOVA ¢ nocnexyo-
MM MOMAPHBIM CPABHEHUEM I MOABEPTHY THIX JIOTApH(PMHUUECKOMY MPe0OPA30BAHUIO TAHHBIX.

Hcnonr3oBami mporpamMmuoe odecneueHue A anaau3a SAS 9.3 u R 3.0.2.

Pesybrarsl.

Mbimeit Balb/c noasepraau HHOKY JIIMM U CTy4aifHBIM 00Pa30M pacrpeae/siIi Ha IPYIIIBI MO JECATh HA
OCHOBAaHHMH PEXXKMMA JIeueHHs yepe3 8 CyTOK. BBeaeHHe IEKapCTBEHHBIX CPEACTB MIM KOHTPOJ HAYMHAIH HA
CYTKHM CJTy4aHHOTo pacnpeacnacHus (CyTku 0) U MpoA0KATH ABAKABI B HEACTIO B TCUCHUE 3 HEACb.

B rpynme oOpaOOTKH COJNEBBIM PACTBOPOM OIYXOJH POCIH C OKHUIAEMOH CKOPOCTBIO OTHOCHTEIIBHO
NPEALIECTBYIOIUX UccaeaoBaHuii EMT-6. Beex Mbliiel B rpynne HOCUTENS - COJNEBOTO PACTBOPA MOJABEPTAIU
3BTAHA3MHU H3-32 Pa3Mepa HIIH H3bA3BICHHH Ommyxojei Ha cyTku 30. Obpaborka ¢ ucnons3oBanueM IgG xomsxa
oTaenpHO und B komOuHanuu ¢ 1gG2a xpeicel unu [gG2b MbImu He MPUBOAMIA K CTATHCTHUYECKH 3HAUYHMOMY
HU3MEHEHUIO CPETHETO POCTA OITyXOJIM HJIM BBDKHBAEMOCTH IO CPABHEHHIO C IPYNIIOH HOCUTEIA - COJIEBOTO pac-
TBOpA.

UYepes 13 cyTok mocne Cay4aiHOrO pacmpeaciacHus B rpymmax MoHotepanuu npotuB ICOS nmoka3aHo He-
00JIBIIOC MOAJAFOIIEECS HAOMOACHHIO M3MEHEHHE CPEJIHETO POCTA OMYXOJHM IO CPABHEHHIO C KOHTPOJIEM A
m3otuna. OgHako B rpymme o0padotku BbICOKOH m030i ICOS (10 MKr) moka3aHa O4CBHAHAS TCHACHIMSA K
00JpIICMY MHTHOMPOBAHMIO POCTa OMYXOJICH, YeM B TpymIe HU3KOH n03bl. Habmomamu a¢(exr, cpaBHUMBIH C
aKTHBHOCTHIO MOHOTepanuu mpoTuB CTLA-4. O6paboTka MoHOoTepanueir mAb mpotus PD-1 taroxe npuBoauia
K MOJJAFOINEMYCS HAOTIOJCHHUIO 10 HEKOTOPOH CTENEHHU, HO CTATUCTHYECKH HE 3HAYUMOMY YMEHBIICHHIO CPE-
Hero oObema omyxosiel Ha cyTku 13. Oqnako kak u i1 MoHoTepanuu nmpotus ICOS u CTLA-4, 3to He nmpuBo-
JUII0 K VBEJIMYCHUIO BHDKUBAEMOCTH MO CPABHCHHUIO C IPYNMIAMHU COOTBETCTBYHOIMUX H30THIOB. OOpaboTKa C
HCTIOIb30BAHMEM KOMOHMHAIMHU aHTUTEaa poTHB PD-1 u anturena nmpotus ICOS kiaona C398.4 B mo3e 10 Mkr
NPUBOIWIA K CYIICCTBCHHOMY HHTHOHPOBAHHIO POCTA OMYXOJICH MO CPABHCHUIO C rpymmamMu 0OpabOTKH KOH-
Tpossl ¥ MOHOTepanuu ((ur. 22). JIna Tpex Mblmeil B 3T0H KOMOWHHPOBAHHON IPYIIE JOCTHIJIM MOJHOH per-
PECCHH OIMyXOJIeH, CYIIECTBEHHOTO YJIyYIICHHUS MO CPABHEHHUIO C IPYNIAMU 00pabOTKH KOHTPOJS HIIH MOHOTE-
panun. OIHAKO H3-32 HCIOJIB30BAHHBIX CTATHCTHYCCKUX KPHTEPHEB, CTATHCTHUECKHM 3HAYUMOTIO YIIyUINCHHUSA
BBDKMBAEMOCTH He Jocturaad. KomOuHanus anrurena npotus PD-1 ¢ 1 MKr arOHHCTHYECKOTO aHTHTENA IPO-
tuB ICOS wiona C398.4 mpuBOaMIa K CTATUCTHYCCKH 3HAUYMMOMY YMCHBIICHHIO CPSIHETO POCTA OMYXOJICH Ha
CYTKH 13 1m0 CpaBHEHHUIO C KOHTPOJIBHOM IPyNNON HOCHTENA - COJNEBOro pacteopa (p<0,05) u rpynnoi MOHOTE-
panuu ICOS (p<0,05) mpu 1 1 10 Mxr. J1g yeTbIpeX MbINICH AJIS 3TOTO pe>kuMa 0OpabOTKU JOCTUIH IMOJIHON
pErpeccuy OMyXoJse, YT0 MPHBEIO0 K 3HAYUTCIBHOH TCHICHIUMH K YBCIMUYCHHIO BBDKUBAEMOCTH, HE TOCTHIIICH
CTATHCTHYECKOH 3HAUUMOCTH.

Jna anrutena nporus ICOS B 06eux g03ax B koMOMHauuu ¢ aurureioM nporus CTLA-4 mokazaHo He-
00JIBIIOC MOAJAFOINEECS] HAOMOACHHUIO NMPEUMYINECTBO MHIHOMPOBAHUA POCTA ONMYXOJEH HIIH yBEIHUCHUS BbI-
YKHBAEMOCTH IO CPABHCHHIO C MOHOTEPANCBTHYECCKOH 00pabOTKOM TFOOBIM AHTUTEIIOM.

OOcy>xaeHHE.

B T0O BpeMs Kak KOHTPOJb JJI1 H30THNA HE MPHBOJWI K OYEBHIHBIM H3MEHEHHUAM CpPEIHEro oObeMa omy-
X0JIeH MM 0OIIEeH BBDKHBAEMOCTH IPH CPABHEHHHU C IPYINOH HOCHTEI - COJIEBOTO PACTBOPA, IPHCYTCTBOBAIH
HHIMBHIYAIbHBIC )KUBOTHBIE B rpymme IgG xomska (rpynma 4) u B rpynne 1gG xomsxka u IgG2a kpsIcs! (rpynna
3), A1 KOTOPBIX MOKA3aHO 3aMEIICHUE pocTa omyxoJcid. B rpymne u3otuna 1gG xomska u [gG2a kpeiChl 01HA
U3 MBILICH BBDKUNIA JOJBLIC MOCJECIHEH MBIIIH B TPYIIE HOCHUTEISI - COJCBOTO PacTBOpA, €€ MOABEPIIH yMep-
IIBIEHHIO HA CYTKH 36 M3-32 M3BA3BICHHA, C OMYXOJIBbIO, 00BEM KOTOPOii H3MepeH kak 1156,56 mm®. JBe Mblmu
B rpynmne IgG XoMsKka BBDKMIIM JOJIBIIE, YEM B IPYIIE CONEBOTo pacTBopa. OHO >KHUBOTHOE IOJBEPTIIH IBTAHA-
3MHM HM3-3a pa3Mepa OIMyXOJH Ha CYTKHU 36, U BTOPOE - HA CYTKU 41 U3-32 U3BA3BIACHUA C U3MepecHUEM 1899,28
MM,

Pexxum go3upoBanus anturena nmpotus PD-1 ¢ 10 Mkr aronucruueckoro anrurena nporus ICOS mpuso-
JUIT K TIOJIAIONIEMY CSl HAOMFOACHUIO HHIMOMPOBAHMIO POCTA OIyXOJCH, MPUBEIIIEMY K YMEHBIICHHIO 00bEMa
OITyXOJICH HAa CYTKH 13 MO CPAaBHEHMIO C KOHTPOJIEM JJI1 M30THIA, XOTA 3TO PA3IHUYHE ABIAIOCh MCHEE OYCBHUI-
HBIM IO CPABHEHHIO C MOHOTepamuer anturenoM npotus PD-1. OqHako KOMOHMHALMSA MPUBOAMIA K NMPUCYTCT-
BHIO BCETO ITATH >KMBOTHBIX, BBDKUBIIHX JOJbIIC JFOOOTO >KHBOTHOTO B IPYIIIE MOHOTCPANIHH AHTHTEJIOM ITPO-
TuB PD-1, rae Tpu MBIIIH UCHBITHIBATH MOJHYIO PErPECCHIO OMyXOJEH MO CPABHEHUIO C OTCYTCTBHEM TaKHX
MBILIEH B rpyNIne MOHOTEPAIIHH AHTUTENOM MPOTHB PD-1.
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Coueranue aHtutena npotuB PD-1 ¢ 1030# 1 Mkr aroHucTidyeckoro anrurena npotus ICOS mpuBoaUIO K
NOJAAIOLIEMYCS HAOMIOACHHIO YMCHBIICHUIO CPEAHETO pa3Mepa OMyXoJieH Ha CYTKH 13 Mo CpaBHCHMIO C KOH-
TPOJIBHBIMH TPYIIAMHU IS H30THIIOB H COOTBETCTBYIOIUMMH I'PYIIIAMH MOHOTEPANHH. JTO YMEHBIICHHE SBIIA-
JOCh CTaTUCTHYECKH 3HAYHMBIM MO CPAaBHECHHIO C KOHTPOJIBHOW IPYIIOH HOCHTENSA - COJEBOTO PacTBOpa
(p<0,05) u rpynmno# moHotepanuu 1 Mxr ICOS (p<0,05). UeTslpe MbIIIH HCIBITHIBATIH HOJIHYI0 PETPECCHIO OITY-
XO0JIEH U BBDKWIIM JOJIbLIE JTFOOOT0 XKHBOTHOTO B rpymne MoHoTepanuu PD-1.

[TpeuMymecTBo 11 BBDKMBAEMOCTH, Habmomaemoe quis rpynmbl komOuHauuu ICOS+PDI1, He mocturio
CTATUCTUYECKOH 3HAYUMOCTH IO CPABHEHHUIO C KOHTPOJeM Ha cyTkH 60. OxHAKO HHTHOHPOBAHHE POCTA OITyXO-
7€l U MPEeHMYLICCTBO JAJIS1 BBDKMBAEMOCTH B rpymme KoMOuHupoBaHHo# 00padoTku ICOS+PDI sBmsmich cpas-
HHUMBIMH C aKTHBHOCTBIO, HAOMoaeMo# A rpymmsl komOuHauuu PD1+CTLA-4, kOTOpyr0 pacCMaTpHBaIH B
KA4ECTBE MOJOXKUTEILHOTO KOHTPOJIA U1 MPOTUBOOITYX0JICBOH AKTHBHOCTH B 3TOM HMCCIIEIOBAHHH. JTO NMO3BO-
JSIET mpeamnoaarath, yro komOouHauus anruren npotus ICOS u PD1 moxeT obecneynBaTs NPEeHMYIIECTBO, MO-
n06Ho komOuHatmAM CTLA-4 u PD1, 1 KOTOPBIX MOKA3aHA 3HAYUTEIbHAS KIMHUYECKAs AKTHBHOCTh B HEKO-
TOPBIX THIIAX OITy XOJIEH.

U3 130 MbleH, BKIFOUEHHBIX B 3TO HCCIEI0BAHUE, 12 OCTaBaIMCh )KUBBIMU HA CYTKH 60, rae 11 gocturiu
NOJHOM perpeccuu omyxonei. M3 118 mplimiei, JOCTUTIIHX KOHEYHBIX TOYEK A yAAACHUA U3 HCCICIOBAHMA,
111 yaamunu u3-3a JOCTHAKEHHA pazMepa omyXomu 2000 MM’ OCTAaTBHBIX CEMb MBIIICH TI0BEPTaIH IBTAHAHH
U3-32 U3BA3BICHUSA OIMyXoJeH. BeTpeyaeMocTh m3bsA3BICHHA OblIa pacnpeneneHa cpeau rpymmn. I'pynmst 1 (co-
nesoro pacteopa), 3 (IgG xomsaka u IgG2a kpeicen), 4 (IgG xomsxka), 6 (1 mxr ICOS) u 10 (CTLA-4 ¢ 1 mkr
ICOS) Bce coaepxamu Mo OJHOMY JKHBOTHOMY, YAAJICHHOMY HM3-3a u3bsa3BieHus. B rpymne 13 (CTLA-4 + PD-
1) mokazaHbl JBA JKUBOTHBIX, YMEPIIBJICHHBIX H3-32 H3bA3BICHUA. OCTaNbHBIC TPYNIBI HE COACPIKATIH KUBOT-
HBIX, YAAJICHHBIX H3-32 H3bA3BICHUA.

OOPMVIJIA U3OBPETEHHA

1. CeaspiBaroruit HHAyIUpyeMblid kocTUMyJITOp T-kietok (ICOS) 6en0Kk WM €ro aHTUIeHCBS3bIBAIOIIAS
yacTe, conepkamue CDRH1, kak ykazano B SEQ ID NO:1; CDRH2, kak yka3ano B SEQ ID NO:2; CDRH3, kax
ykazaHo B SEQ ID NO:3; CDRLI, kak ykazaHo B SEQ ID NO:4; CDRL2, kak ykazauo B SEQ ID NO:5; u
CDRL3, xak ykazano B SEQ ID NO:6.

2. CeaseiBaromuii [COS Genok MM €ro aHTHICHCBA3BIBAKOIIAL YACTh MO .1, coaeprkamue 1oMeH Vy, co-
Jep>KaIuil AMHUHOKHCIIOTHYFO MOCJIEJOBATEIBbHOCTD, 0 MEHBbIICH Mepe Ha 90% HACHTUYHYI0 AMHHOKHUCIIOTHOH
NOCJIeA0BAaTeNLHOCTH, YKa3aHHOo# B SEQ ID NO:7, w/unu qomMeH Vi, comepkamuii aMHHOKUCIOTHYH) MOCICI0-
BaTCJILHOCTh, MO MCHbILICH Mepe HA 90% HMACHTHYHYH AMHHOKHCJIOTHOH NMOCJIEAOBATCIBHOCTH, YKA3aHHOH B
SEQ ID NO:8, rae ykazanssli cesa3siatonmii [COS 6emox cnienuduuecku ceassiBactesa ¢ ICOS uenoseka.

3. CeassiBaromuii ICOS Genok MM €ro aHTUICHCBA3BIBAIOLIASA YACTh MO M. 1 MiTH 2, Tae YKa3aHHBIHA CBS3bI-
Baromuit ICOS Oenox ssisercs aronucrom ICOS.

4. CeazpiBaromuit [COS Oeok MM €ro aHTHICHCBA3BIBAKOINAA YACTh MO J0OOMY W3 mi.1-3, rae ykas3aH-
Hb1i cesa3biBatronuii [COS Oenok caseiBaeTcs ¢ ICOS yenosexka c:

(1) KOHCTAHTOM CKOPOCTH CBA3BIBAHUA (K,,) IO MECHBIICH MEpe 1x10°M'¢”! u xoHcTaHTO! CKOpPOCTH THC-
counanuu (Ko) MeHee 6x 10° ¢! wm

(ii) koHcraHTo# quccoruanuy (Kp) menee mpudam3ure sbHO 100 HM,

rae adpGHHHOCTD H3MEPSIOT mocpeacTBoM BIAcore.

5. CeazsiBaromuit ICOS 6e0K WM €0 aHTHUTEHCBA3BIBAOLIAA YacTh MO MOO00MY M3 mi.1-4, rae cBs3bI-
Batotmii [COS 6emok coaeput BapuadeIbHYH0 001aCTh TsDKEI0# Hemu, coaepxamyr SEQ ID NO:1; SEQ ID
NO:2 u SEQ ID NO:3, u rae ykazansslii csa3sBatronuii [COS 6em0k coaep:KuT BapHadeIbHYH0 001aCTh JICTKOM
nenu, coacpxkamryro SEQ ID NO:4; SEQ ID NO:5 u SEQ ID NO:6.

6. CeaspBaromuit [COS Oenok MM €ro aHTHICHCBA3BIBAKOINAA YACTh MO THOOOMY U3 milL 1-5, comeprkaiue
JOMCH Vy, Comep kKamuid aMHHOKHUCJIOTHYIO MOCJICAOBATEIBHOCTD, YKazaHHyK B SEQ ID NO:7, u momeH Vi,
Coep KAl AMHHOKHCIOTHY IO MOCICA0BATEILHOCTD, Kak ykazaHo B SEQ ID NO:8.

7. CesaspiBaromuii ICOS Oen0k MM €ro aHTHICHCBA3BIBAKOIIASA YACTh MO JHOOOMY H3 mim. 1-0, TAe yKa3aH-
HbIH CBsA3bIBarOIIUit ICOS OeJIOK MITH €r0 AaHTHICHCBA3BIBAKOIIAS YACTh CONCPIKUT KAPKACHYIO 001aCTh, BBIOPAH-
Hyto u3 u3oruna IgG1 yenoBeka unm ero BapuaHTa u u3otuna IgG4 yenoBeka WM €ero BApUaHTA.

8. CesaspiBaromuii ICOS Oen0k MM €ro aHTHICHCBA3BIBAKOIIASA YACTh MO JHOOOMY 3 mm.1-7, TAC yKa3aH-
Heli CcBs3bIBarOmMi [COS OeNok HIM €ro AHTHICHCBA3BIBAKOIIAS YacTh COJACPKHT KAPKACHYIO 001acTh
higG4PE.

9. CeaspiBaromuit [COS Oeok nmo modomy u3 mm. 1-8, rae ykasaHHsld cesassiBatonmit ICOS Genok mpen-
CTaBIIET COOOH MOHOKJIOHATbHOE AHTHTEIO.

10. MOHOKJIOHAIBLHOE AHTHUTENO MO 1.9, rIe MOHOKJIOHATBHOE AHTUTENIO ABACTCH T'YMAHU3UPOBAHHBIM.

11. MOHOKJIOHATBHOE AHTHTEIO MO 1.9, A€ MOHOKJIOHATBHOE QHTUTENO ABIACTCA MOTHOCTBIO YeIOBEYE-
CKHUM.

12. MoHOKTOHAIBHOE aHTHTEN0 1Mo mi.9-11, coaepxamee CDR tspkenoit nenu, 001a1ar0IHe AMHHOKHUC-
JIOTHBIMH MOCICIOBATECABHOCTAMH, Yka3aHHbIMH B SEQ ID NO:1; SEQ ID NO:2 u SEQ ID NO:3, u CDR rner-
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Koit 1enu, o0iagarone aMHHOKICIOTHBIMU TOCIe0BaTeIbHOCTAMY, YkazaHHbIMU B SEQ ID NO:4; SEQ ID
NO:5 u SEQ ID NO:6.

13. MOHOK/IOHaIbHOE aHTUTENO Mo Jo0oMy U3 nn.9-12, kotopoe sBnseTcs aroHuctoM ICOS yesnoBeka u
COJEPIKUT KapKacHyto o6nacTb nzotuna IgG4 nnum ero BapuaHTa.

14. MoOHOK/IOHaNbHOE aHTUTENO0 MO M.13, roe yka3aHHOE AHTUTENO COJCPXKUT KapKacHyr o0iacTb
hlgG4PE.

15. ®apmaueBTHYeCKass KOMIO3ULMS VIS JICUEHUs! 3JI0KaYeCTBEHHOM OMyXoJH, MH(EKLHOHHOro 3aboe-
BaHUs W/WIM cercuca, coneprkalas casbiBatoluii ICOS 6esok MM MOHOKJIOHAJIbHOE aHTUTEJIO M0 JII00oMY 3
nm. 1-14 n papManeBTHUECKH MPUEMIIEMbIf HOCUTENb.

16. Crioco6 seuenus 3a00yieBaHMs, BBIOPAHHOTO M3 3JI0KAUECTBEHHOW OIMyXOJIH, HH(PEKIIMOHHOTO 3a00J1e-
BaHWS WIM CETCHCa, Yy YeJIOBeKa, BKJIIOYAIOMIMI CTaaui0 BBEACHUS (apMaueBTHIECKOW KOMMO3WLMHU MO T.15
yKa3aHHOMY UYeJIOBEKY.

17. Crioco6 1o .16, TONONHUTENBHO BKIIOYAIOLIM BBEIEHHE MO MEHbIIEI Mepe 0JHOr0 aHTHHEOTIACTH-
YeCKOro CpejCTBa, M0 MEHbIIEi Mepe 0JHOr0 BTOPOr0 MMMYHOMOIYJIMPYIOILIETO CPEACTBA W/ UK MO MEHbIIEH
Mepe OIHOr0 MMMYHOCTUMYJIUPYIOLIETO aJblIOBAaHTA YKA3aHHOMY YEJIOBEKY.

18. Cnoco6 mo mn.17, rae ykazaHHOE€ BTOPOE MMMYHOMOIYJIMPYIOLIEE CPEACTBO BbIOpPAHO W3 aHTUTENA K
CTLAA4, antutena k PD-1, anturena k PDL1 u antutena x OX40.

19. IIpumeHeHue papMalieBTUUECKON KOMMO3ULUK MO M.15 A7 jeyeHus 3710KaueCTBEHHOH OMyXOJu, UH-
(heKLIMOHHOTO 3a00J1eBaHUs W/ UM Cercuca y ueoBeKa.

Mponykuws IFN-y CD4+CD25- T-kneTkamu
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Onar )BAHHC HaL5 npotwe ICOS 422.2 nokasaHa
nyswas nponykum LIUTOKUHOB B KkneTkax PBMC
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BMC Yenoseka BMANMUCH CBEXEBBIAENEHHbIMM OT 3AOPOBOTO [JIOHOpA-YenoBeka W

MY Ha pensap TOKPBITBIX ammenom npotue CD3
(OKT3) W KaXgbiM 13 YeTbipex p IX T auTaTena
npove ICOS 422.2. Mocne oﬁpa6on<w BTEYEHME 2,5 CYTOK, KonnyecTsa IFN: -y (A), IL-10(B)
w TFN-u (C) B cynepHaraHTe u3mepsnu nocpeactsom MSD
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NPOLEHTbI XuBbix CD4+ T-kneTok MPOTOUHOM Ly D

dur. 4

3 1 OT A03bI OTBET i H2LS higG4PE uHaykuwn
npoBocnanuTeNbHbIX LuTokuHoB B CD4+ T-kneTkax yenoseka
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CD4+ T-kneTku OT 340POBOrO AOHOD: logel c
MCONb30BaHVEM aHTUTEN NPOTHE cm/cma B TedeHve 2 CYTOK, NOBTOPHO CTUMYNMpOBaNK
nocpescTeom axuTena npotve CD3 (OKT3) nnioc ceputitHble KOHLEHTPALY KOHTPONBHOTO
aHtuTena /:um w3otvna (Synagis \gG4PE) v mAb H2L5 hIgG4PE B cBRsaHHOM C

hopm: (A) IFN-y ¥ (B) TFN- vamepanu 8
cynepuatamax nocpeacteom MSD wepea 3,5 cyrok 0bpadoTku

dur. 5
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H2L5 higG4PE u ny Iy
TOTEHLMan B aKTUBUPOBaHHbIX PBMC oT 310p0BbIX AOHOPOB-NOAEH

A B. C.
- Ges anTHTen NpoTHe CD3 IFN-y
£ avTureno noTus 603 4 xouTp GGIPE (10WIMA) g ayeno nporws CD3 + kawTp. GAPE (1D MKTM) ey e ameron o CO3
0 s o CO3+ 2UGE MM el G PE 0w mmnm S
59 awTHTeno npoTwe CO3 + 422 1GGAPE (10 wxrien) \ poTHE CO3 + KoHTP. 1GG4PE (10 wirher)
& awmiteno nporwe CO3 + 422 IGGAPE (20 wriun) B AT npoe CD3 + 422 IgGAPE (10 wirlv)
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Knetkn PBMC venosexa, c aHTuten npotiis CD3/CD28 B
TeueHve 2CYTOK, P CD3(OKT3 bH2L5
hIgG4PE unv KOHTPON ANA 30TMNA. Yepes 2,5 CyTok 06paBoTkir, ponMEpaLyio T-KETOK V3MEPANY NOCPEACTBOM
ananvaa CFSE FACS (A) IFN-y MSD (8). BryTp y

3KCNpeccHio paravMa B 8 CD4+ T-kneTkax V3Mepsny NOCPE/CTBOM NPOTOHHON LATOMETPUY

dur. 6

Ananns Meso Scale Discovery (MSD), nokasbiBatolLyit MHTMOMPOBaHYE CBA3bIBAHNS
ICOS-L ¢ ICOS nocpeacrsom H2L5 higG4PE, nokasbisatolijee, 4To 0HO CBA3LIBAETCS
¢ Tem xe cambim anutonoM Ha ICOS, uto 1 ICOS-L, u koHkypupyeT 3a CeAsbisaHme

2500000
2000000
1500000 -
1000000
500000
0 -
2 WM3otn 100.00 3333 11.11 3.70
1gG4
* 100 H2L5 higG4PE, mkr/vn
MKE/MA

dur. 7

BbigenenHble rexbl VH u VL avtutena ua PHK knoa rubpuaombl 422.2

422 HC

QVQLQQSGPELVRPGESVKISCMGSGYTFTDYAMHWVKQSHAKSLEWIGLTSTYSDHTNYNQKFQGKATMTVDKS

SSTAYMELARLTSEDSAIYYCGRNNYGNYGWYFDVWGAGTTVTVSS (SEQ ID NO:19)

422 L.C

ENVLTQSPAIMSASPGEKVTMTCSASSSVSYMHWYQQKSITSPKLWIYDTSKLASGVPGRFSGSGSGNSYSLTIS

SMEAEDVATYYCFQGSGYPYTFGGGTKLEIKR (SEQ ID NO:20)

dur. 8
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BenkoBble nocneaoBaTenbHOCTY TskenbIx 1 nerkwx Lenei H2L5 higG4PE
C CUTHarbHOM MOCNEA0BATENbHOCTLI

Tsxenas Lenb

MGWSCIILFLVATATGVHSQOVQLVOSGAEVKKPGSSVKVSCKASGYTFTDYAMHWVRQAPGQGLEWMGLISIYSD
HTNYNQKFQGRVT ITADKSTSTAYMELSSLRSEDTAVYYCGRNNYGNYGWYFDVWGQGTTVTVSSASTKGPSVFP
LAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVD

GVEVHNAKTKPREEQFNSTYR' LTVLHQDWLNGKEYKCKVSNKGLPSSTEKTISKAKGQPREPQVYTLPPSQ
EEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHE
ALHNHYTQKSLSLSLGK (SEQ ID NO:9)

Nerkas uenb

MGWSCIILFLVATATGVHSEIVLTQSPATLSLSPGERATLSCSASSSVS YMHWYQQKPGQAPRLLIYDTSKLASG
TPARFSGSGSGTDYTLTISSLEPEDFAVYYCFQGSGYPYTFGQGTKLETKRTVAAPSVFTFPPSDEQLKSGTASV
VCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTK
SFNRGEC (SEQ ID NO:12)

CurHanbHas nocneaoBaTenbHOCTb BblAENEHa ABOMHbIM NOJYEPKMBAHUEM
NocnenosatensHocT CDR noaYepkHyThl
3ametbl B 19G4 S228P, L235E (Hymepauus EU)

MbIWWHbIE OCTaTKY, BKMIOYEHHDIE B Kapkac BapuabenbHoi obnacTv Taxenon uenu
(Hymepauus no Kabat G27Y, S30T, A93G)

MbIWwKHbIE OCTaTKN, BKNIOYEHHBIE B Kapkac BapuabenbHom obnacTi nerkom
yenu (Hymepauus no Kabat F71Y)

dur. 9

MocnenosarenbHocTb IHK koavpytowed obnacty Taxenoit uenu H2LS higG4PE
C CUrHanbHOM NOCTIEA0BATENLHOCTI0

Tskenas Lenb

ATGGGCTGGTCCTGCATCATCCTGTTTCTGGTGGCCACCGCCACCGGCGTGC GCCAGGTGCAGCTGGTGCAG

AGCGGAGCCGAGGTGAAAAAGCCCGGCTCAAGCGTGAAGGTGAGCTGCAAGGCCAGCGGCTACACCTTCACCGAC
TACGCTATGCACTGGGTGAGGCAGGCCCCCGGCCAGGGCCTGGAGTGGATGGGCCTGATCAGCATCTACAGCGAC
CACACCAACTACAACCAGAAGTTCCAGGGCAGGGTGACCATCACCGCCGATAAGAGCACCAGCACAGCCTACATG
GAGCTGAGCAGCCTGAGGAGCGAAGACACCGCCGTGTACTATTGCGGCAGGAACAACTACGGCAACTACGGCTGG
TACTTCGACGTGTGGGGCCAGGGAACCACTGTCACCGT GAGCAGCGCCAGCACCARGGGCCCCAGCGTGTTCCCC
CTGGCCCCCTGCAGCAGAAGCACCAGCGAGAGCACAGCCGCCCTGGGCTGCCT GGTGAAGGACTACTTCCCCGAG
CCCGTGACCGTGAGCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCCCCGCCGTGCTGCAGAGCAGC
GGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCAAGACCTACACCTGCAACGTG
GACCACAAGCCCAGCAACACCAAGGTGGACAAGCGGGTGGAGAGCAAGTACGGCCCTCCCTGCCCCCCCTGCCCT

GCCCCCGAGTTCGAGGGCGGACCCTCCGTGTTCCTGTTCCCCCCCAAGCCCAAGGACACCCTGATGATCAGCCGG
ACCCCCGAGGTGACCTGCGTGGTGGTGGACGTGAGCCAGGARGATCCCGAGGTCCAGTTCAATTGGTACGTGGAC
GGCGTGGAGGTGCACAACGCCAAGACCAAGCCCCGGGAGGAACAGTTCAACAGCACCTACCGGGTGGTGTCCGTG
CTGACCGTGCTGCACCAGGACTGGCTGAACGGCAAAGAATACAAGTGCAAGGT GTCCAACAAGGGCCTGCCCAGC
TCCATCGAG. CCATCAGCAAGGCCAAGGGCCAGCCTCGGGAGCCCCAGGT GTACACCCTGCCCCCATCCCAG

GAAGAGATGACCAAGAACCAGGTGTCCCTGACCTGTCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAG

TGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAG. CCCCCCCTGTGCT GGACAGCGACGGCAGCTTCTTC

CTGTACAGCAGGCTGACCGT GGACAAGAGCCGGT GGCAGGAAGGCAACGTCTT TAGCT GCAGCGTGATGCACGAG
GCCCTGCACAACCACTACACCCAGAAGAGCCTGAGCCTGTCCCTGGGCAAG  (SEQ ID NO:21)

[uaepHasi NOCNeA0BATENBHOCTb YKa3aHa ABOWHbIM NOAYEPKVBAHUAEM

®@ur. 10
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MocneposarensHocTs AHK koaupytoweit obnacti nerkoi Lienu H2LS5 higG4PE
C CUTHArIbHOR NOCNEA0BATENbHOCTBIO

Jlerkas uenb

ATGGGCTGGTCCTGCATCATCCTGTTTCTGGTGGCCACCGCCACCGGCGTGCACAGCGAGATTGT GCTGACCCAG

AGCCCCGCCACCCTGAGCCTGAGCCCCGGCGAAAGGGCAACCCTCAGCTGCAGCGCCAGCAGCAGCGTGAGCTAC
ATGCACTGGTACCAGCAGAAGCCCGGCCAGGCCCCTAGGCTGCTGATCTACGACACCTCCAAGCTGGCCAGCGGC
ATCCCAGCCAGGTTCTCAGGCAGCGGCAGCGGCACCGACTATACTCTGACCATCAGCAGCCTGGAGCCCGAGGAC
TTCGCCGTGTACTACTGCTTCCAGGGAAGCGGCTACCCCTACACCTTCGGCCAGGGCACCAAGCT GGAGATCAAG
CGTACGGTGGCCGCCCCCAGCGTGTTCATCTTCCCCCCCAGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTG
GTGTGTCTGCTGAACAACTTCTACCCCCGGGAGGCCAAGGT GCAGTGGAAGGTGGACAAT GCCCTGCAGAGCGGC
AACAGCCAGGAGAGCGTGACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGAGCAGCACCCTGACCCTGAGC

AAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTGACCCACCAGGGCCTGTCCAGCCCCGTGACCAAG
AGCTTCAACCGGGGCGAGTGC  (SEQ ID NO:22

TuaepHast NoCNEN0BATENBHOCTb YKa3aHa ABOAHbIM NOAYEPKUBAHUEM

@ur. 11

KoruenTpauun H2L5 higGAPE B nnasme Makakos. KoHLieHTpaLy
onpeaensnv nocne (A) nepsoit unu (B) BTopoiA 4o3bl (cyTku 15) H2LS higG4PE.
KuBoTHBIX ymepLUBnsnK Yepe3 48 yacos nocne BTOPOM A03bl Ans cbopa 06pasLios
TKaH¥ M IUCTONATONOMMYECKOrO aHanuaa !

A MepBas fosa
o 10000 - 200
H
H 1000 - 250 0.3 mr/kr
H = 3007 3 0 ke
:E‘ 100 -« 350 | "
==
ERS -+ 400
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H
s 1
H
] ot .
48 9 144 192 240 288 336
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B Second Dose
o 10000 - 200
H - 250 0.3 mr/kr
S 1000 %; 300
s 3.0 mr/kr
= 100 - 350,
g£= -+ 400
FE 30 mr/kr
gé 10 - 450
H
Ay
z
o
= 01
20 a0 60
Bpems (4acbi)
Qur. 12
[Netexuus casiabipaqus H2L5 higG4PE ¢ CD4+ T-kneTkamu u3 nnoj 1

yanos 0be3bsiH. Tkarb cobupany uepes 48 yacos nocne BTOPOiA A03bl (CyTkw 17)

MoaMblweyHbIe

Cene3eHka
nuMchaTHyeckme y3nb!

7 (cytkn 17) 7 (cymkn 17)
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s Zgn d
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STt S DO
Nlo3a 422 H2L5 higG4PE Nlo3a 422 H2L5 higG4PE
®ur. 13

3amstocTb peuentopos H2LS higG4PE B CD4+ T-kneTkax KpoBY ABAHCKMX MaKaKoB.
(A) «CBoBOaHIA 1COS,
anmurena npotue ICOS, ANA NPOTO4HOM KoTopoe TONbKO KOrAa

H2L5 higG4PE He npucyrcrayer.
(B) Peuentop, cessaHbli ¢ H2L5 higGAPE Ha CDA4+ kneTkax nepuchepuyeckon KpoBM, Kak M3MEpeHo no
(hYOPECUEHTHO MEHEHHOMY aHTUTENy NpoTuB IgG Yenosexa

>

ICOS, cBs3anHbI
€ 422 H2L5 higG4PE

Ceo6oaHbIn
peuentop ICOS

@

3

- 100
< oo

b [XT
b ::]3.0 wrikr

a8 400
= m]za wrlkr

%CD14 CD3'CD4"1COSC”
(caoBogmeh pewentop)

%CD14°CO3"CD4’ HulgG'
(cBndaHHOS NeKapCTBHHOE CPEACTEO)
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Ypoeru akcnipeccumn doco-AKT (T308) B knetkax Ba/F3-ICOS, obpaboTatHbix H2L5
hlgG4PE - Maccvis aHTuTen Ans BRYTPUKNETOMHOR Nepeaaqy curHanos

s ow
&

- |gG4-PE

¢ H2L5 higG4-PE (0.2 Mkr/mn)
8 H2L5 higG4-PE (2.0 Mxr/mn)
14205 higGa-PE (20 irinen)

NATH

10 KOHTP

Bpewms (vacb1)

®ur. 15(a)

YposHu akenipeccun docdo-AKT (S473) B kneTkax Ba/F3-ICOS, obpaboTathbix H2L5
higG4PE - Maccvs aHTUTEN ANS BHYTPUKNETOHHOI NEPeAaUy CHrHanos

%1 . IgG4-PE

5 H2L5 higG4-PE (0.2 mkriwn)
8 H2L5 higG4-PE (2.0 wariwn)
B0 H2L5 higGa-PE (20 Mkriwn)

nATHaM

no

Bpewms (vack1)

®ur. 15(b)

H2L5 higGAPE B komEuHauLum ¢ yMaboM NpUBOAYT K ¥ 0 NPOAYKLMM
MPOBOCNAMUTENbHbIX LATOKUHOB MO CPABHEHMIO C 06paBOTKOA OMHOUHbIM aHTUTENOM
B aHanuae npeasaputentHoi ctumynsyun PBMC

* P<0.01
“** P<0.001

WHaykuns npoaykuum IFN-y
(KpaTHOCTL U3MEHEHUs No
CPaBHEHMUIO C KOHTPONEM)

®ur. 16

H2L5 higG4PE 8 M ¢ yMabom NpuBOZUT K it

NPOZYKUMM NPOBOCNANMTENbHBIX LIUTOKMHOB 1O CPABHEHMIO C NIEYEHHEM ORUHONHbIM
B aHanuae np it MC

Wraykuus npoaykumn IFN-y

(xpa‘mocu U3MEHEHUA No
CPABHEHMIO C KOHTPONEM)
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KombuHauus H2L5 higG4PE  nnioc anmmymaﬁ MHAYLMPYET  YBEMUMYEHHYD
TPOAYKLWHO MPOBC LIUTOKMHOB B MC )BaHHOM aHammae MLR ¢

YCNONb30BaHHEM nentuga CEFT v npensaputensHoit wHKyﬁauwu

4 =

* P<0.05
* P<0.01

CPaBHEHWK) C KOHTpOnEM)
- »
¢
e
——t
4
—

Wnpyxuna npoaykumu IFN-y
(KPaTHOCTL M3MEHEHUA N

@ur. 18

Komburaums H2L5 higGAPE nnioc nembponusymab WHAYLMPYET YBENUYEHHYI0
NPOAYKLYIO NPOBOCNANMTENbHBIX LMTOKMHOB B MOAM(DULMPOBAHHOM aHanuse MLR ¢
nenonb3osaHuem nentiuaa CEFT v npeaBapuTensHOM MHKybaLum

18-

-
S

a

WHaykuws npoaykumn IFN-y
(KPaTHOCTb N3MEHEHHA No
CPaBHEHHIO C KOHTpOneM)
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Aronuctryeckoe mAb nporve ICOS H2L5 higG4PE oTaensHo 1 8 komBiHaLw ¢ nembponusymatom npusoaut
K MHTUBUPOBaHMIO POCTa ONyXOned B MOZENK onyxonw mMenaxoMs! PBMC A2058 yenoseia Ha Mbiluax

A

200} = Tpynna: HaLS higGAPE (1.2 wrke)
Tpynna 10: 6e3 P

& Tpynna 4: kouTponHoe higG4 (4 Mrikr)
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% Tpyna : LS hgGAPE (0w
pynnad: H2L5 ¢ uuanmwnmw o (8 urikr)
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YA 3 Wy 3 ey

OBwem onyxonw (uM3)

¥
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2000
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®@ur. 20
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MbiwmHoe cypporatHoe mAb npoTi ICOS npuBoAUT k 3HAYUTENLHOMY MHTMOUPOBAHMID
pOCTa ONyXone# W YBEMUYEHHOW BbIXVBAEMOCTH B KOMOMHALUM C MbILUMHbIM

cypporatHbiM mAb npotvs PD1 B mogenu onyxonu CT26 Ha Mbiluax

1gG2b Mbiwn, 20 MKr +

Conesoil pacTeop
1gG xomsKa, 10 MKr
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MbiwwuHoe cypporatHoe mAb npoTus ICOS NpUBOANT K 3HaUMTENLHOMY UHTMOMPOBAHMIO
pocTa ONyXoned M YBENWYEHHOA BLIXVBAEMOCTU B KOMOMHALWM C MbILMHBIM
cypporaTHbiM mAb npotus PD1 B Mozienu onyxonu EMT6 Ha Mbiluax

Conegoii pacTsop IgG xomaka

2500 ml
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CyTki nocne CyyaiiHoro pacnpeaeneHus CyTku nocne cny4aitHoro pacnpeaeneHus
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CyTku nocne CyyaitHoro pacnpeaeneHns CyTK¥ noCre CNYYaRHOTo pacnpeaenexms
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CyTku nocne cy 0 CyTku
* YeTsipe cnyyas nonHoit perpeccum (=0 M3) * Tpu cniyuasi nonHoii perpeccurt (=0 Mm3)

CTLA-4, mkr, u PD-1

N

OBbem onyxonv (Mm3)

"
f p i R At A O]
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CyTki nocre CyyaitHoro pacnpefenexus

* Tpu cyuas nonHoiA perpeccm (=0 mm3)

®ur. 22

O EBpasuiickas naTeHTHas opraHusauus, EAMNB
Poccusi, 109012, Mockea, Manbiii Yepkacckuit nep., 2
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