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AHTHUTEJO K OX40 U BAPUAHTHI EI'O IPUMEHEHUA
Hacrosias 3asiBka ocHOBaHa Ha U UcmpauuBaeT npuopuret rno 3asiske CN 202010304381.8,
koropas nogana 17 anpensa 2020 r. u coaepkaHue KOTOPOU MOTHOCTHIO BKJIFOUYEHO B TAHHYIO

3asBKYy MOCPEACTBOM CCBIIKU AJISA BCEX LIeJIeH.

Q0nacTb TEXHUKHA

Hacrosimee n3o0pereHne OTHOCUTCA K aHTHTENY M, B 4acTHOCTH, aHTUTeny K OX40 u ero
AHTUICHCBS3BIBAIOIEMY (PAarMEHTy, a Takke crnoco0y IONydyeHHs] YKAa3aHHOTO aHTHUTEeNa |
NPUMEHEHUIO YKa3aHHOTO AHTUTENa AJs JIeYeHUs WM TNpeAoTBpalleHus cBsA3aHHbX ¢ 0X40

3a00J1eBaHUIl U1 COCTOSIHUM.

YpoBeHb TEXHUKH
0X40 (taxxe naszbiBaembliii CD134, TNFRSF4 u ACT35) siBisiercs: 4ieHOM CymepcemMeiicTsa

(akTOpoB HEKpO3a OMyXxoyiell, KOTOPbIi B OCHOBHOM OJKCIIPECCHPYETCS Ha IOBEPXHOCTH
aktuBupoBaHHbiX CD4" T-knerok, CD8" T-kjieTok u perynasTopHbix T-KJIETOK, a TaKke Ha
MOBEPXHOCTH KJIETOK ecTecTBeHHbIX KuiuiepoB (NK-knerok). B aktuBupoBaHHbIX T-kieTkax
KOCTUMYJIMPYOIUi curHai, onocpenyembiii OX40L-0X40, MoxxeT CTUMYIMPOBATh MPOAYKIIMIO U
CEKPEeLMI0 LIMTOKMHOB XEJMEePHbIMH T-KJIETKaMH, CTUMYJMPOBATh BBICBOOOXKICHHUE TpaH3UMa U
nepgopuHa 3pdexropHbiMu T-KeTkaMu 1 BbI3bIBaTh posudeparmio 3¢ pextopubix T-kiaerok u T-
kierok mamsatd. B 1o ke Bpems curHan OX40L-OX40 Takxke MOXKET WHIHOMPOBATH
i pepeHIUPOBKY M aKTUBHOCTH PETYJISITOPHBIX T-KJIETOK M CHW)KATh NMMYHOCYIPECCOPHYIO
(YHKUHIO peryisaTOpHbIX T-KIETOK, YTO JOMOJHHUTENbHO YCHUIIMBACT HMMYHHBIC peakini. BaxkHast
posib OX40 B T-k1€TOYHOM UMMYHHOM OTBeTe nejiaeT aroHuCcThl OX40 BaKHBIM KaHIUAATOM IS
UMMYHOTEpaNHH OMyXOJIH, B TO BpeMst Kak HHrHOuTopbl OX40 mOTEeHIHAIbHO MOJKHO MPUMEHSTH
NIPY BOCTIAJIEHUH, aJUIEPTUIECKUX 3a00JI€BAHUSX U 8y TOMMMYHHBIX 3200JI€BAHUSX.

B nocnennue roapl, Npu IIMPOKOM NPUMEHEHUM METOAMK IMOJYYEHUS MOHOKJIOHAJIBHBIX
AHTHUTEJ, TIOSBUJIMCh MOHOKJIOHAJIBHBIE aHTUTENA, KOTOpble crieruduyuHO cBsi3biBatoTcs ¢ OX40,
BKJIIOYAst J1Be Kareropuw, T.€. aroHUCToB OX40 um muruduropo OX40. B ¢dusnonorndecknx
ycnoBusix OX40 akTuBHpPYyeT COOTBETCTBYIOLME CUTHAJIbHBIE ITYTH B KJIETKAX IyTEM CBS3bIBAHUS CO
ceouM JsimrannoMm OX40L u tpumepusanun. Takum 00Opa3oM, arOHUCTUYECKHE MOHOKJIOHAJIbHBIE
antuTena Kk OX40 Bcerma Hy>KAAOTCS B MEPEKPECTHOM CBS3BIBAHUM Uil (PYHKLIMOHHPOBAHHS B
Ka4eCTBe arOHUCTUYECKOr0 aHTUTENA. B yCIOBUAX in Vifro U In Vivo NEPEKPeCTHOE CBsI3bIBAHUE
AHTHUTEJA MOXET OBITh JOCTUTHYTO JIMOO MyTE€M HAHECEHMs MOKPBITHS HAa TBEPAYID MOBEPXHOCTH,

6o ¢ momokio perientopoB Fe, coorBerctBenHo. Penientops! Fe mpencrasnsroT codoli cemeiicTBO
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OENKOBBIX PELENTOPOB, KOTOpbIe CreHUpUUHO CBs3bIBalOTCS ¢ (pparmeHTtom Fc anturena. B
4acTHOCTH, penentopbl Fcy moryt cnemmduyno cBs3biBaThes ¢ IgG M ocymiecTBisATh (yHKINY,
TaKMe KaKk AaHTUTEJO3aBHCHUMasi KierodHass IUTOTOKCHYHOCTh (A3KLl) m aHTHUTENn0o3aBUCHMBIN
kaerounslil paronntos (A3K®). Penentops! Fcy B ocHoBHOM BirouaroT FcyRI, FcyRIIA, FeyRIIB,
FcyRIIA, FcyRIIIB u T. 1., KOTOpBIE 3KCIPECCUPYIOTCS HA MOBEPXHOCTH PA3JIMYHBIX KJIETOK KPOBH,
BKJIIOYast B-MUMQOLUTBL, NEHIPUTHBIE KIETKH, KJIETKH €CTECTBEHHbIE KUJUIEphl, Makpodarm,
HEUTpOMIbl, >03MHODWIBHBIE TPAHYJOLUUTHI, Oa30(pUIbHBIE TPAHYJIOLUTHL, TYYHbIE KIETKH,
TpoMOouTel U T. I. B ¢Qmsnonornuecknux ycnoBusx penentopel Fcy MoryT omHOBpeMEHHO
cBsA3bIBaThCS ¢ (pparmeHtamu Fc omgHol munu Gonee monekyn IgG u obecneunBaTh mepekpecTHOE
cBs3bIBaHUE Mosekyn Ig(G, akTHBUpPYs HpU STOM OIOCpEeNyeMble peLenTopamMu (QyHKIHH.
Aronuctudeckue anrurena k OX40 moryt aktuBupoBarb Mosiekysnbl OX40 nmyTeM CBA3BIBAHUS C
peuenropamu Fcy u mepexkpecTHOro cpsi3biBaHUs. AHTaroHuctuueckue anturena k OX40 moryr
6nokupoats cBs3biBaHre OX40L ¢ OX40, npenorspaiars TpumMepusarmo OX40, yto nHruOUpyer
aktuBauuio T-kyeTok, MHAYIHpOBaHHYIO akTuBalmeit OX40, u cBsi3aHHbIE BOCTIAJIUTEIbHBIE OTBETHL.

OmnyxoneBble KJIETKH MOTYT YCKOJNb3aTh OT PACHO3HABAHMsS U aTakl HUMMYyHHOH CHUCTEMBbI
MOCPEACTBOM MHOXKECTBA MEXAHU3MOB AJIs1 JOCTHKEHHUs] MIMMYHHOTO YCKOJIB3aHHUsI, BBDKMBAEMOCTH
B OpraHu3M€ M 4YPE3MEPHOIO Pa3MHOXKEHMs. DBakHbIM MEXaHHU3MOM, KOTOPBI ONOCpeAyeT
YCKOJIb3aHHE OIyXOJU OT HMMYHHOTO HaJ30pa, SBJSIFOTCS KOCTUMYJIHPYIOIIUE MOJIEKYJIbI,
Ha3bIBa€Mble MMMYHHBIMU KOHTPOJIBHBIMHU TOYKaMH, KOTOpbIE SKCIIPECCUPYIOTCS Ha BBICOKHUX
YPOBHSIX B UMMYHHBIX KJIETKaX WJIM OMyX OJIEBBIX KJIETKaX B MUKPOOKPY>KEHU U oryxoiu. UMMyHHbIE
KOHTPOJIbHBIE TOYKA MOTYT OBITH pa3fesieHbl Ha OCHOBaHWU HMX (DYHKLHUI HAa MHTHOUPYIOLIHE
MMMYHHbBIE KOHTPOJIbHBbIE TOUKH, TipeacTaBieHnbie PD-1, PD-L1, CTLA-4 u T.4.; U akTUBUPYIOIINE
UMMYyHHBIE KOHTPOJIbHbIE TOUKHM, npencrasieHHble OX40 u 4-1BB. B cnyyae mHrnOupyrommx
UMMYHHBIX KOHTPOJIBHBIX TOUE€K MOXKHO MPUMEHSITh JIEKAPCTBEHHBIE CPECTBA, TAKUE KaK aHTUTENA,
st OJIOKUPOBAHUSI UX MHTHOMPYIOLIEH (PYHKLUH, YTO CXOAHO C BBICBOOOXKIEHHEM TOPMO30OB HA
MMMYHHBIX KJIETKaX, T03BOJISIS UMMYHHBIM KJIETKaM UTPaTh CBOIO POJIb B YHUUTOKEHUH OIyX OJIEBBIX
kierok. UmmyHorepanust onyxonu, npenacrasiedHass PD-1, PD-L1 u CTLA-4, cTaHOBUTCSI O4Y€Hb
BAXHBIM CIIOCOOOM JIEYEHHS W TIIOKa3bIBAE€T NEPCIEKTUBHBIC PE3YJbTaThl B KIMHUYECKHX
npuiokeHusix. [IpuMeHeHne aroHucToB JJIs1 aKTUBALMU ArOHUCTHYECKUX UMMYHHBIX KOHTPOJIbHBIX
TOUEK, YTO AHAJIOTHYHO HAKATHIO HA TeJaJlb ra3a Mocie BBICBOOOXKIEHUS TOPMO3a, JOTOIHUTEIEHO
MOBBIIIAET AKTHBHOCTh MMMYHHBIX KJIETOK, AeJasi KIeTKu Oonee 3¢ (HEeKTHBHBIMU B YHUYTOKEHHH
OIyXOJIEBBIX KJIETOK M, B KOHEYHOM HTOre, obecneunBas Oonee 3p(PeKTUBHBIE TEpaneBTHYECKHIE

s¢dexTsl Ha OoJiee IMUPOKUI CIIEKTP OMyX OJISH.
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B HenaBHUX HccnenoBaHMIX ObIIO OOHAPYIKEHO, YTO Pa3InyHble HHOUIBTPUPYIOIINE OMYyXOJIb
T-xnerxu sxkcnpeccupyroT OX40, u uro nauueHTs! ¢ OX40-M0J0KUTENBHBIMU OMYXOJIIMU UMEIOT
OTHOCHTEJIbHO 00Jiee IIUTETbHOE BPEMST BBDKUBAEMOCTH, 3TO MO3BOJISIET MPEATIONOKUTh, 4To OX40
UTPAET HEKOTOPYIO POJIb B IPOTUBOOMYXOJEBOM UMMYHHUTETE. BO MHOIMX JOKJIMHUYECKUX MOIEISX
Ha kUBOTHBIX aktuBauus OX40 mpuBoamia kK ctumysisinuu nposudeparyu T-KIeTOK, yCHUIEHUIO
¢yukunn 3¢dexropHbx T-KIETOK W MHrHMOMPOBAHUIO (PYHKLIUH PEryJsSTOpHbIX T-kieTok. B
KJIMHUYECKOM HCCIIEOBAaHUH C HcTionb3oBaHueM aronncta OX40 (9B12) nist neveHust MaueHToB ¢
METACTATUYECKIMU COJHUAHBIMH ONYyXOJSAIMH ObUIO OOHApy>K€HO, YTO MMMYHHbIE (DPYHKLUH
VAyUYLIWIUCh Y TALMEHTOB, HMEKIIMX pakK, C perpeccuerl MO0 MEHbUIEH Mepe OIHOIO
MeTacTaThudeckoro nopaxeHus y 12 u3 30 manuenroB, u 4ro aHtureno k OX40 xopomwo
MEPEHOCUJIOCh Y TMALMEHTOB, IOJYy4YaBIIMUX JiedyeHue. B HacTosImee Bpemsi arOHUCTHUYECKHE
MOHOKJIOHaNbHble aHTuTena k OX40 (manpumep, MOXRO0916, PF-04518600, BMS 986178,
GSK3174998, MEDI0562, MEDI6469 u MEDI6383) orieHHMBarOTCS B HECKOJIBKUX KIMHHYECKHX
UCCIENOBaHMAX JMOO B KAuecTBe MOHOTepamuu, JuOO B KOMOMHAMM C  JPYTHMH
UMMYHOMOAYJIUPYIOIIMMHU areHTaMU.

AyToMMMYHHBIE 3a00J€BaHHs SIBJSIOTCS €Ile OAHOH MEepBOCTENEHHOW MEeIULIMHCKOM
npoOIeMOii, C KOTOPOI CErOHS CTAIKUBAKOTCS JIFOJIU, U OXKHUAAETCs, YTO MHrHOUTOphl OX40 cTaHyT
NOTEHIMAIbHBIM  CPEACTBOM JICYEHUs AayTOMMMYyHHBIX 3a0oneBaHuil. B gokIMHUYECKOM
UCCIIEOBAHUN ObLIO TOKazaHo, uto Mbimm ¢ aedpurmrom OX40 wm OX40L mnposBistoT
3HAYUTEJBHO YMEHBIIEHHYIO QYHKIHMIO KieTok Th2 B Monensx amieprudeckoil aCTMbI HA MBILIAX.
HNurudutopsr OX40 mMoryT obyieryatb CHMIITOMBI, CBSI3aHHBIE C MOfIaBJIeHnEM QyHKIMU T-KIEeTOK, B
MOJIEJTA ACTMbI Ha MbIax. CXOMHBIE pe3yJIbTaThl HAOIO AN B HCCIIEIOBAHUSX HA 00€3bsHAX 71 VIVO.
Kpowme Toro, nMMyHOCynpeccus 1 00JIer4eHre CHMIITTOMOB TIOCIIE OJIOKUPOBAHHS CHTHAJIBHOT'O Iy TH
0X40-OX40L Tarxke HaOMIOOAIOTCS B JAPYrUX KJIACCUYECKUX MOIEJSIX BOCHAJNIEHUS U
AYTOMMMYHHBIX 3a00JIeBaHHMH, BKJIFOYAsl TaKHE MOJAEIH KaK MOJENb JKCIEPUMEHTAJIbHOTO
ayneprudeckoro sHiedanomuenura (EAE), monens peBmaTonaHoro aptputa (RA), a Takke Moneinb
KOJIUTA, MOZAENb OOJIE3HU «TPAHCILIAHTAT MPOTHB XO3SMHA», Moaenb nuadera I Tuma, B KOTOpOH
CD4" wim CD8" T-KJETKH WrparT KIFOUEBYK posib. TeKylIMe KIMHUYECKHE MCCIIENOBAHUS
obecriedmyIN MpeaBapUTENbHbIE PE3YJbTaThl KacaTeJIbHO aHTaroHucTudeckux antuten k OX40.
GRB830 mpencrasnsier coboli r'yMaHH3MPOBAaHHOE MOHOKJIOHaNbHOE aHTUTeno IgGl uenoseka,
paspaborannoe Glenmark Pharmaceuticals Inc., koropoe 6mokupyer cBszsiBanne OX40 ¢ OX40L
MyTEM CBSI3bIBAHUS CO BTOPBIM OOraThIM HUCTEMHOM JoMeHOM OX40, 4To HHrHOMpPYeT aKTHBALHIO
T-knerok, BbizBaHHyr0o OX40L. GBRS830 nponeMOHCTpUpPOBAIO MOJIOXKUTEIbHBIE PE3YNbTaThl B

NpOoAO0IKAOIIEMCS KIMHUYICCKOM HCCIICJOBAHHUN aTONMUYCCKOro A€PMaTUTA YMepeHHOﬁ U TSDKEJION
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crenienu Tspkectr (Phase Ila, NCT 02683928). Kpome Toro, aHTaroHHCTUY€CKOE MOHOKJIOHAJIBHOE
antureno k OX40 KHK4083, paspaborannoe smoHckoi kommanmend Kyowa Hakko, moxaszamno
XOpOINYI0 TEPEHOCHUMOCTh U 3(P(PEeKTUBHOCTh B KIMHHYECKOM wuccienoBannd | ¢asel mpu
aTONMUYECKOM zepMmature, U kiauHudeckoe wuccnenoBanue I ¢aser (NCT 03703102) mnpwm
ATONMMYECKOM JIEPMATUTE YMEPEHHON U TSDKEJIOW CTeTIeHH TsDKECTH ObLIO Havyato B OkTsiOpe 2018
roza.

Jlo Hacrosimero BpeMeHU He Obulo ogoOpeHo Hu oxHoro anturena k OX40 ¢ omHO3HAYHOMN
3¢ (eKTUBHOCTRIO Il JiedeHus Jro0oro 3aboneBaHust dYesioBeka. boJbInoe 3HaUYeHUE HMeeT
JanpHelInas pa3padOTKa TaKUX JIEKAPCTBEHHBIX CPENCTB ISl YAOBJIETBOPEHHS OIPOMHBIX

KJIMHUYECKHUX MOTPEeOHOCTEN.

KpaTtxoe onucanue n3obpereHus

CornacHo HacToslieMy M300pETeHHIO0 TpemioxkeHo aHTturego k OX40 wm  ero
AHTUTEHCBS3BIBAIOIIMK (PParMeHT M CHocoOBl MX MONYYEHUs U MPHMEHEHHs, BKII0Yas Crocod
nedeHns cBsizaHHbIX ¢ OX40 3a00neBaHui WIIN COCTOSHHM.

CornacHO OfHOMY aCIeKTy HACTOSIIIEro M300peTeHHs MPENJIOKEHO BBIIEIEHHOE aHTHTENO K
OX40 wmu ero aHTUIeHCBS3BIBAIOINUEN (parMeHT, comepxkamque ot omnoro no Tpex HCDR
(ompenensromUX KOMILUIEMEHTAPHOCTh YYaCTKOB TspKeNol 1enu), BeiopanHbx 3 HCDR1, HCDR2
u HCDR3 BapuabenbHol obnactu Tsikesaon uenu (VH), npudeM yka3aHHas TOCIEN0BATEILHOCTD
amuHokucyioT VH npencrasnsiet coboii SEQ ID NO: 1,2, 3, 4 unu 5.

CornacHO OIHOMY aCIEKTy HACTOSIIIEro M300peTeHHs MPEIJIOKEHO BbIIEIIEHHOE aHTUTENIO K
OX40 wmu ero aHTUreHCBsI3bIBAOIME (parMeHTt, comepxampe oT omHoro no tpex LCDR
(ompenensromUX KOMILUIEMEHTAPHOCTh YYaCTKOB JIeTKO# 1enu), BeiOpanHbix 13 LCDR1, LCDR2 u
LCDR3 Bapuabenbnoii obnacru jerkoit nenu (VL), mpuueM ykasaHHasi TMOCIENOBATEIbHOCTD
amuHokucIoT VL npencrasisier coboit SEQ ID NO: 6, 7, 8, 9 unm 10.

CornacHO HEKOTOPBIM BAapHAHTAM pPEANHM3ALHMU HACTOSIIET0 H300PETeHHsT NPEIIJIOKEHO
BbIZiesIeHHOe aHTHTeNno K OX40 miu ero aHTUTeHCBSI3bIBAIOLIHN (PparMeHT, KOTOPbIE COAEpIKaT TPH
CDR Bapuabenproii obmactu Tsokenoit uerm (VH), T.e. HCDR1, HCDR2 u HCDR3, u tpu CDR
BapuadenpHON obmactu nerkoit nerm (VL), T.e. LCDR1, LCDR2 u LCDR3, npuyem yka3aHHas
nocyienoBaTelbHOCTh aMUHOKUCITOT VH mpencrasnsier coboit SEQ ID NO: 1, 2, 3, 4 wm 5, u
yKa3aHHas OCJIeNOBaTENIbHOCTh aMHHOKUCIIOT VL npexacrasnsier coboit SEQ ID NO: 6, 7, 8, 9 unn
10.

CornacHO HEKOTOPBIM BapHAHTAM pPEANHM3ALMN HACTOSAIIEr0 H300PETeHMS MPENSIOKEHO

BbIZiesIeHHOe aHTHTeNno K OX40 miu ero aHTUTeHCBSI3bIBAIOLIHN (PparMeHT, KOTOPbIE COAEpIKaT TPH
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CDR Bapuabenproii obmactu Tspkenoit nerm (VH), T.e. HCDR1, HCDR2 u HCDR3, u tpu CDR
BapuabenpHOI obnactu nerkoii nenu (VL), T.e. LCDR1, LCDR2 u LCDR3; npuuewm yka3anasie VH
u VL BeIOpansbI U3:

(1) VH, cognepxameil mociaenoBaTenbHOCTs aMUHOKUCIIOT corstacHo SEQ ID NO: 1, u VL,
conepkaleil mociea0BaTeNIbHOCTh aMUHOKUCTIOT corsiacHo SEQ ID NO: 6;

(2) VH, cogxepkameli mocienoBaTebHOCTh aMuHOKHCIIOT coriacHo SEQ ID NO: 2, u VL,
conepkaleil mocjaea0BaTeNIbHOCTh aMUHOKUCTIOT corjiacHO SEQ ID NO: 7 unu 9;

(3) VH, cognepkameli nocnenoBaTeabHOCTh amMmuHOKuCHIOT coriacio SEQ ID NO: 3, u VL,
conepkaleil mocjaea0BaTeNIbHOCTh aMUHOKUCTIOT corjiacHO SEQ ID NO: 9; nnu

(4) VH, cognepkameli nocnenoBaTeabHOCTh aMuHOKHCIOT coriacHo SEQ ID NO: 4, u VL,
conepkalleil mociea0BaTeIbHOCTh aMUHOKHUCIIOT corsiacHO SEQ ID NO: 7 unu 8.

CornacHO OHOMY aCIeKTy HACTOSIIIEro M300peTeHHsl MPENJIOKEHO BbIIEIEHHOE aHTHTENO K
OX40 uny ero aHTUTeHCBS3BIBAIOINNHN (PPArMEHT, CONEpPIKALIME OT OAHOTO IO TPEX OMPEAEIITFOIIHX
koMIuieMeHTapHocTh yuacTkoB Tspkenod nenu (HCDR), HCDR1, HCDR2 u HCDR3, mpuuem
ykazanHbiii HCDR1 copepxxut mocnenoBaTenbHOCTh aMUHOKHCIOT corynacHo SEQ ID NO: 11,
ykazanHbiii HCDR2 coneput nocnenoBaTrenbHOCTh aMUHOKUCTOT coryiacHo SEQ ID NO: 12, u
ykaszanHbiii HCDR3 copepxut nocnenoBarenbHOCT aMMHOKUCIOT cornacHo SEQ ID NO: 13.

CornacHO OIHOMY aCIEKTy HACTOSIIIEro M300peTeHHsI MPEIJIOKEHO BbIIEIEHHOE aHTUTENIO K
OX40 unu ero aHTUreHCBSI3bIBAIOIINN (PPArMEHT, COAEPIKALIHE OT OJHOTO IO TPEX OMpPenesSIFOIIIX
KomIuieMeHTapHocTh y4actkoB Jyierkoil memu (LCDR), LCDRI1, LCDR2 u LCDR3, npuuem
ykazanubli LCDR1 comepskur mocienoBaTenbHOCTh aMUHOKHUCIOT corimacHo SEQ ID NO: 14,
ykazanublii LCDR2 copepxut mocnenoBaTenbHOCTh aMUHOKUCTOT cormacHo SEQ ID NO: 15, u
ykaszanHbiii LCDR3 conepsxut nocnenosarenbHOCTh aMUHOKHUCIOT corsiacHo SEQ ID NO: 16.

CornmacHo  HEKOTOPHIM  BapuaHTaM peamu3zaiuu  adtureso k OX40 wmm  ero
AHTUTeHCBS3BIBAIOIINN (PParMEeHT COTJIACHO HACTOSILIIEMY U300PETEHHIO CONEPIKUT ONPEASIISIFOINNe
KOMIUIeMeHTapHOCTh y4yacTku Tspkenoit 1uenu (HCDR), HCDR1, HCDR2 u HCDR3, wu
onpeaessiFoIIre KoMIieMeHTapHocTh yuactku Jierkoi nenu (LCDR), LCDR1, LCDR2 u LCDR3,
npudeM ykasaHHblii HCDR1 copep:xut nocienosarenbHOCTh aMuHOKUCHOT corjacHo SEQ ID NO:
11, yxazaunsiit HCDR2 conep:xut nociaenoBaTenbHOCTs aMMHOKHUCIOT corjiacHo SEQ ID NO: 12,
ykazanHbli HCDR3 comepkur mocnenoBaTenbHOCTh aMUHOKUCTOT coryacHo SEQ ID NO: 13,
ykazanHbii LCDR1 comepkur mocnenoBaTenpbHOCTh aMUHOKHUCIOT corjacHo SEQ ID NO: 14,
ykazanHbli LCDR2 comepxut nocnenoBarenpHoCTh aMHHOKHUCIOT corjacHo SEQ ID NO: 15, u

ykaszanHbiii LCDR3 conepsxut nocnenosarenbHOCTh aMUHOKHUCTOT corsiacHo SEQ ID NO: 16.
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CornacHo  HEKOTOpPHIM  BapuaHTaMm peanu3auuu  aHtureso k OX40 wmm  ero
AHTUTEHCBS3BIBAIOINNIN (PParMeHT COTJIACHO HACTOSIIEMY U300PETEHUIO COAEPKUT BapruabesbHYIO
obnacts Tsoxesoln uerw (VH), npudem ykasanHast VH comep kUt mociieaoBaTebHOCTh AMUHOKHUCIIOT,
UAEHTUYHYIO WM UMEIOLIYI0 0 MeHbInel Mepe 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%
uinn 99% UAEHTUYHOCTH TOCJIEN0BATEIPHOCTU € TMOCJIEA0BATEIbHOCTBIO AMUHOKUCIIOT COTJIACHO
SEQIDNO: 1, 2,3, 4 unu S.

CornacHoO  HEKOTOpPHIM  BapuaHtaM peanu3aiuu  a"Hturenso k OX40 wiu  ero
AHTUTCHCBS3BIBAIOIINH (PparMeHT COTJIACHO HACTOSLIEMY HM300PETEHHUIO COIAEPXKUT BapUaAOENIbHYIO
obnacte nerkoi uerm (VL), mpuyem ykazanHast VL comepKHUT MOCIeN0OBaTeIbHOCTh aMUHOKHUCIIOT,
UAEHTUYHYIO WM UMEIOLIYI0 10 MeHbInel Mepe 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%
uin 99% HAEHTUYHOCTH MOCJENOBATEIBPHOCTU € IMOCJIEN0BATEIbHOCTHI) aMUHOKUCIOT COTJIACHO
SEQ ID NO: 6, 7, 8, 9 unu 10.

CormacHo HEKOTOpPHIM  BapwaHtaM peanuszanuud  aHtuteno k OX40 wumum ero
AHTUTEHCBS3BIBAIOMINN (PParMEHT COTJIACHO HACTOSIIEMY M300PETEHUI0 COAEPIKUT BapuadebHYIO
obsacte Tsokenoi uenu (VH) u Bapuabenbayro obnacts nerkoit uenu (VL), npuyem ykazannas VH
COIEPKUT MOCIE0BATEIbHOCTh aMUHOKHUCIIOT, UAEHTHYHYIO WM UMEIOLIYIO IO MeHblei mepe 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% wumu 99% HAEHTUYHOCTU IMOCIETOBATEILHOCTU C
MOCJIe0BaTeNIbHOCThIO aMUHOKHUCIOT corniacHo SEQ ID NO: 1, npuuem ykazanHas VL conepxut
MOCJIEIOBATEIbHOCTh AMHUHOKHUCJIOT, UICHTUYHYIO WJIM UMEIIIy mo MeHbined mepe 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98% wumm 99% UAEHTUYHOCTH TIOCIIEIOBATEIbHOCTH C
MOCJEA0BATENbHOCTBIO aMUHOKHUCIIOT coriacHo SEQ ID NO: 6.

CornacHo HEKOTOPBIM  BapuaHTaM peamm3aiuu  adHtureno k OX40 wimm  ero
AHTUTEHCBS3BIBAIOINNI (PparMeHT COTJIACHO HACTOSIIEMY U300PETEHUIO COMEPKUT BapuabeNbHYIO
obxacte Tsokenoi uenu (VH) u Bapuabenbhyro obnacts nerkoit uenu (VL), npuuem ykaszanHas VH
CONEPIKUT MOCJIEI0BATEIbHOCTh AMUHOKHUCIIOT, MICHTUYHYIO WJIH UMEIOLIYIO 1O MeHbInei mepe 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% wunmu 99% WIEHTHYHOCTH TOCIEIOBATEILHOCTU C
MOCJIEIOBATENIbHOCTBIO aMUHOKUCIOT corsiacHo SEQ ID NO: 2, 3, 4 unu 5, npudem ykazanHast VL
CONEPIKUT MOCJIEIOBATEIbHOCTh AMUHOKHUCIIOT, UIAEHTUYHYIO WJIH UMEIOLIYIO 1O MeHbInei mepe 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% wunu 99% WIEHTHYHOCTH TOCIENOBATEILHOCTU C
MOCJIEA0BATEIbHOCTBIO aMUHOKHUCIIOT coriacHo SEQ ID NO: 7, 8, 9 wum 10.

CornacHo  HEKOTOpPHIM  BapuaHTtaMm peanuszauuu  anrureno k OX40 wmm  ero
AHTUTEHCBS3BIBAIOINNIN (PparMeHT COTJIACHO HACTOSIIEMY U300PETEHUIO COAEPKUT BapruabeNbHYIO

obxacte Tsokenoi nenu (VH) u Bapuabenbhyro obnacts nerkoit uenm (VL), npuuem ykasanHas VH
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COZIEPKUT TMOCNEA0BaTENbHOCTh aMHMHOKUCIOT cornacHo SEQ ID NO: 1, u npuuem ykaszanHast VL
CONEPIKUT TOCJEN0BATENBHOCTh aMUHOKHCIIOT coryiacHo SEQ ID NO: 6.

CornacHoO  HEKOTOPHIM  BapuaHTtaM peanu3zaiu  aHturenso k OX40 wim  ero
AHTUTeHCBS3BIBAIOIINN (DPArMEHT COTJIACHO HACTOSIIIEMY H300PETEHUIO COAEPIKUT BapHAOENbHYIO
obxacte Tsoxenoi nenu (VH) u Bapuabenbhyro obnacts nerkoit uenm (VL), npuuem ykazanHas VH
CONEPKUT MOCJEA0BATENbHOCTh aMUHOKUCTOT cornacHo SEQ ID NO: 2, 3, 4 unu 5, u npuuem
ykazaHHas VL comep:xut nocnenoBateabHOCTb aMUHOKHUCIIOT cortacHo SEQ ID NO: 7, 8, 9 unn 10.

CornacHO  HEKOTOpPHIM  BapuaHtaM peanu3zaiu  a"Htureso k OX40 wiu  ero
AHTUTCHCBS3BIBAIOIINN (PPArMEHT COTJIACHO HACTOSIIEMY M300PETEHUIO COAEPKUT BapuaOeIbHYIO
obnacte Tskenoi nenu (VH) u BapuabenbHyro obnacts serkoit nerm (VL), mpudem ykazanHas VH
COAEPKUT MOCNEN0BATeIbHOCTh aMUHOKUCIOT cornacHo SEQ ID NO: 2, u npuuem ykaszanHas VL
CONIEPIKUT MOCJEN0BATENBHOCTh aMUHOKUCIIOT corniacHo SEQ ID NO: 7.

CormacHO HEKOTOpPbIM  BapuaHtaM peanuszauuu  aHtureno k OX40 wmm  ero
AHTUTEHCBS3BIBAIOIIMH (PPArMEHT COIJIACHO HACTOSIIEMY M300PETEHHIO COAEPIKUT BapHaOeIbHYIO
obsacte Tskenoit uenu (VH) u Bapuabenbhyro obnacts jerkoit uenu (VL), npuuem ykazanHas VH
COJIEPKUT TOCNIEA0BaTeNbHOCTh aMUHOKUCIIOT corsiacHo SEQ ID NO: 2, u npuyem ykazanHas VL
COIEPKUT MOCIIeIOBATENIbHOCTh aMUHOKHUCIOT corsiacHo SEQ ID NO: 9.

CornacHo  HEKOTOPHIM  BapuaHTaM peanu3zaiu  aHtureso k OX40 wimm  ero
AHTUTeHCBS3BIBAIOIINN (PPArMEHT COTJIACHO HACTOSLIEMY M300PETEHUIO COAEPIKUT BapuabeTbHYIO
obsacte Tsokenoi uenu (VH) u Bapuabenbhyro obnacts nerkoit uenu (VL), npuuem ykazanHas VH
COIEPKUT MOCNeN0BaTebHOCTh aMUHOKUCIOT cornacHo SEQ ID NO: 3, u npuuem ykazanHast VL
CONEPIKUT TOCIEA0BATENBHOCTh aMUHOKHCIIOT corsiacHo SEQ ID NO: 9.

CornacHo  HEKOTOpPHIM  BapuaHTaM peanu3aiuu  antureso k OX40 wmm  ero
AHTUTeHCBS3BIBAIOMINN (PPArMEHT COTJIACHO HACTOSIIEMY M300PETEHUIO COAEPIKUT BapuadeTbHYIO
obxacte Tsoxenoi uenu (VH) u Bapuabenbhyro obnacts nerkoit uernu (VL), npuuem ykazannas VH
COIIEPKUT MOCNeN0BaTebHOCTh aMUHOKUCOT cornacHo SEQ ID NO: 4, u npuuem ykaszanHast VL
COEPIKUT MOCJIEA0BATENBHOCTh aMUHOKHCIIOT corsiacHo SEQ ID NO: 7.

CornacHo HEKOTOpPHIM  BapuaHTaMm peanu3aiuu  anturesio k OX40 wm  ero
AHTUTeHCBS3BIBAIOIINN (PPArMEHT COTJIACHO HACTOSIIEMY M300PETEHUIO COAEPIKUT BapuaOeTbHYIO
obxacte Tsokenoi nenu (VH) u Bapuabenbhyro obnacts nerkoit uenu (VL), npuuem ykasanHas VH
COZIEP>KUT MOCNeN0BaTebHOCTh aMUHOKUCOT cornacHo SEQ ID NO: 4, u npuuem ykasanHass VL
COZEPIKUT MOCJIEAOBATENBHOCTh aMUHOKHCIIOT corsiacHo SEQ ID NO: 8.

CornacHo  HEKOTOpPBIM  BapuaHtaMm peanu3auuu  arureso k OX40 wmm  ero

AHTUTCHCBS3BIBAIOIINN (DparMeHT COTJIACHO HACTOSIIEMY H300PETEHHI0 MpPENCTaBIsAeT COOOM
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MBILIMHOE aHTUTENIO, XUMEPHOE aHTHTEJIO UITH 'y MaHU3UPOBAaHHOE aHTUTENO. COrlaCHO HEKOTOPBIM
BapHaHTaM peajM3alid HacTosero u3obpereHus mpemiokeHo antuteno k OX40 wmu ero
AHTUTCHCBS3BIBAIOIINN (ParMEeHT, KOTOPOE NPENCTaBiIseT COOOW IOJIHOPa3MEPHOE AHTHTEJO,
onHomoMeHHoe aHtureno (takoe kak VHH), Fab, Fab’, Fab’-SH, (Fab’)2, omnouenodeunoe
anTHTeNO (Takoe kak sckFv), Fv, dAb (momenHoe anTuTEN0) MM OW/MyNIbTH-CIEU(UIHOE AHTUTEIIO.

CornacHO  HEKOTOpPHIM  BapuaHtaM peanu3zaiuu  a"Htureso k OX40 wiu  ero
AHTUTCHCBS3BIBAIOIINN (PparMEHT COTJIACHO HACTOSIIIEMY H300pETeHMIO conepkutr obmactb Fc.
CornacHO HEKOTOPBIM BapHaHTaM PeaU3alUU AMIHHOKHCIIOTHAS ITOCIIEI0BaTENbHOCTh obmactu Fe
uneHtuyHa nocnenosareabHocTH obnactu Fe IgGl, 1gG2 nmm [gG4 uenoeka, win npencrasisieT
co0o0ii ee BapuaHT.

CornacHo pyromMy aceKkTy HaCTOSIIIErO N300 peTeHHs MPEIIOKEHO arOHUCTHYECKOE AHTUTENO
k O0X40, comepxamee CDR aHTuTeNna cOrjacHO HacToseMy wu3o0pereHuro u obnacte Fc,
cesasbBaromnyrocss ¢ FcyR. CormacHO HEKOTOpBIM BapHaHTaM pealn3alud aMUHOKHCIOTHAs
nocynenoBatenbHocTh  obsmactu  Fc  aronmcrmueckoro  anturena k  OX40  uaeHTH4HA
nocyenoBaTenbHoCTH aMuHOKHCIOT obnactu Fe IgG1 nnm IgG2 yenosexa.

CormacHo ApyromMy acreKkTy HACTOSIIEro H300pETEeHHs! MPEAJIOKEHO AHTArOHUCTUYECKOe
antureno k OX40, conepxamee CDR antuTena cornacHo Hacrosimemy uzooperenuto. CoryacHo
HEKOTOPBbIM BapHaHTAM peau3alliil aHTaroHUCTUueckoe aHtuteao k OX40 comepKUT BapuaHT
obsactu Fc, mprueM yka3aHHBIN BAPUAHT CHIKAET WM YCTpaHseT cBs3biBaHue oOnact Fc ¢ FeyR.
CornacHo HEKOTOPBHIM BapHaHTaM peajM3alMi aHTaroHucTudeckoe antureno k OX40 comepkut
BapuaHT obnactu Fc, mpudem ykasaHHblii BapuaHT npencrasisier coboit IgG1 N297A yenoseka.

CornacHo mpeAnoYTUTETPHOMY BapUAHTY PEATU3ALMH HACTOSIIEr0 H300PETeHUS TIPEIIOKEHO
BbIAeIeHHOE aHTuTeNo kK OX40, conepkarinee

(1) onpenensromue KoMIuieMeHTapHOCTh yaacTku Tsokenon nenu (HCDR), HCDR1, HCDR2 u
HCDR3, nmpuuewm ykazanssiiit HCDR1 conep:xut nocnenoBaTeabHOCT aMUHOKHUCIIOT cornacHo SEQ
ID NO: 11, yxazannsiii HCDR2 conep:uT mocineaoBaTeIbHOCTh aMUHOKUCIIOT cornacHo SEQ ID
NO: 12, u ykazansasiiit HCDR3 cogepskut nocnenoparenbHOCTs aMUHOKHUCIIOT corniacHo SEQ ID NO:
13;

(2) onpenenstome KoMrieMeHTapHOCTh yuactku Jerkoi nermu (LCDR), LCDR1, LCDR2 u
LCDR3, npuuem ykazansasiii LCDR1 cogeput nocneaoBaTenbHOCTb aMUHOKUCIIOT corsacHo SEQ
ID NO: 14, yxazannbsiii LCDR2 conepsxut mocnenoBaTebHOCT aMUHOKHUCIIOT corjiacHo SEQ ID
NO: 15, u ykazaunbiit LCDR3 conep:xuT nocienoBaTeabHOCTh aMUHOKUCIOT corjacHo SEQ ID NO:

16;m
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(3) Bapmant obmactu Fc, xoropeii mnpencrasiasier codori IgGl N297A uyenoseka.
[IpennouturensHO CcBsi3bIBaHKE BapuaHnTa obnactu Fc ¢ FcyR cHmskeno wmm yctpaneno. CorjacHo
BApUAHTy pealn3alliid aHTUTEJIO CONEPXKUT BapuwadenbHyro obnacte Tskenon uerm (VH) u
BapuabenpHyI0 00nacTh jerkoit nemu (VL), mpuuem ykazanHas VH comep KuT Mocie10BaTebHOCTh
amuHokucyoT cornacHo SEQ ID NO: 2, u npudem ykazanHast VL comepKuT nmociaeaoBaTebHOCTh
amuHokucyior cornacHo SEQ ID NO: 7. CornmacHo ogHOMY BapHaHTy peaju3aldd aHTUTENO
npeacTaBiseT coOoi monmHopazMepHoe aHTuTeno. COrNlacHO APYroMy BapHaHTy pealu3alun
aHTHUTeN0 nMeeT adpuHHOCTD cBsa3bBaHUA (Kp) ¢ OX40 yenoseka menee 10 HM. CornacHo apyromy
BApHAHTy peaNM3alMU AaHTUTENO MPEACTaBisieT coOOl aHTaroHucTudeckoe antuteno Kk OX40 u
o0JazaeT akTUBHOCTBIO 1O Osokuposanuio OX40-onocpenyemoii nepeaayy CUrHaia.

CornacHo Ipyromy acneKkTy HaCTOSIIEro M300peTeHNs MPEIOKEeHA BbIeIeHHast HyKJIEMHOBasI
KHCJIOTa, KOTOpash KOAMpyeT o0oe W3 aHTUTEN WM HX (PparMeHTOB COINIACHO HACTOSILEMY
M300pEeTeHNIO, PUYEeM MPEANOYTUTENIPHO YKa3aHHAsl HYKJIEWHOBAsl KHCIOTAa KOAHMPYET TSDKEIYIO
LIeNb MJIM JIETKYIO LieMb, I BapuabenbHyr o0JacTh TSKEIOH Lenu i BapuadenpHyro o0IacThb
JIETKOM IIeTTN aHTHUTEJIa COTJIACHO HACTOSIIIEMY M300pPETEeHHIO.

CornacHO ApyroMy acrekTy HACTOSIILIEro M300peTeHHs MPeUIoKeH PeKOMOMHAHTHBIN BEKTOP
WIA BEKTOP DOKCIPEeCCHH, COAEpKaIllMid OAHYy WM 0Oojiee HYKJIEMHOBBIX KHCIOT COIJIACHO
HACTOSALIEMY HW300PETEHUI0, TPUYEM YKAa3aHHBIH BEKTOpP MOAXOOUT MJISi PEKOMOMHAHTHOM
MPONYKIIMH JIFOOOTO aHTUTENA WIHM €r0 aHTHIeHCBS3BIBAIOIIETO (pparMeHTa COrJIaCHO HACTOSIIEMY
u300pereHno. CoriacHO HEKOTOPBIM BapUaHTAM PeajM3alyu BEKTOP MPENCTaBIsieT COO0i BEKTOP
SKCIIPECCHH.

CornmacHO JpyroMy acmeKkTy HacTOSIIIero HW300peTeHus NPEeANIOKeHa KIIeTKa-XO3SHH,
comeprKaliasi OfHy MM 0ojiee HYKJIEHWHOBBIX KHCJIOT, WIH PEKOMOMHAHTHBIX BEKTOPOB, HJIH
BEKTOPOB SKCIIPECCUH COTJIACHO HACTOSIIEMY H300PETEHHIO.

CornacHo npyromMy acmeKkTy HACTOSIIIEro HM300peTeHUs] MPEJIOKeH MMMYHOKOHBIOTAT HIIH
WMMYyHHAasl CIIUTasi MOJIEKysa, comepskamasi antureno kK OX40 wunm ero aHTUreHCBSI3BIBAFOLIUI
(bparMeHT COrjacHO HACTOSIIEMY U300PETEHHIO.

CormacHo Jpyromy acrnekTy HACTOSIIEro H300peTeHHs NpemiokeHa (apMaleBTHIeCKas
KoMnosuLusi, coxep:kamasi antureno kK OX40 wiam ero aHTUTeHCBS3BIBAOINUI (DparMeHT,
HYKJIEMHOBYIO KHCJIOTY, BEKTOpP WJIM KJIETKY-XO3fHMHA COTJIACHO HACTOSIIEMY H300pETeHHIO U
HeoOsI3aTeNIbHO ~ COAepkaInas IO MEHbLIeH Mepe OnHO (apMaleBTUYECKH MPHEMIIEMOe
BCIIOMOTATENIbHOE BELIECTBO, TAKOE KaK (PapMaleBTHUECKHI HOCUTENb WM (hapMaleBTHIECKOe

BCIIOMOTaTCJIBHOC BECIICCTBO.
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CornacHo npyromy acmekTy HAacCTOSIIEro M300pPETeHHs] TaKKe MNPEUIOKEHO NPUMEHEHHE
antuTena k OX40 win ero aHTUreHCBS3bIBAIOLIETO (PparMeHTa, HYKJIEMHOBOW KUCJIOTHI, BEKTOPA,
KJIETKU-XO035IMHA, UMMYHOKOHBIOTaTa WM MMMYHHOW CIMTONH MOJIEKYJbl COTJIACHO HACTOSILEMY
U300PETeHHIO B TIOJTYYEHH U JICKAPCTBEHHBIX CPENCTB IS JieueHus CBs3aHHbIX ¢ OX40 3aboneBanmii
WJIA COCTOSTHUU.

CornacHO npyromy acmekTy HacCTOSIIEro H300pETeHUs] TaKXKe MPENJIOKEHO NPUMEHEHHe
aroHuctuueckoro anrturena k OX40 cormacHo HacToslieMy H300pPETEHUIO B  IOJYYEHHH
JIEKapCTBEHHBIX CPEICTB JUJIs JIEYEHUsl Pa3HbIX BUIOB PaKa.

CornacHO npyromy acmekTy HacCTOSINEro H300pETeHHs TaKKe MPEeJIOKEHO NPUMEHEHHe
aHTaroHuctudeckoro anrurena k OX40 cormacHoO HacTosleMy H300PETEHHIO B IMONYYEHUH
JIEKaPCTBEHHBIX CPEACTB ISl JICYCHUsI BOCTIAJICHUS M/UJIM ayTOUMMYHHBIX 3a00JIeBaHUIL.

CornacHoO Ipyromy acrekTy HAacTOSINEro H300pEeTEeHHs! MPEMJIOKEH CIOCO0 JIYeHUs! HIH
npenoTBpaiieHusi cBsizaHHoro ¢ OX40 3a0oneBaHMsI WM COCTOSHHSI, BKJIFOUAIOLIUI BBEAECHHUE
cyObekTy 3((EeKTUBHOrO KOJIUYECTBA aHTUTENIA MM €r0 aHTHUICHCBSI3bIBAIOINEro ()parMeHTa, WK
HYKJIEMHOBOW KHCJIOTBL, BEKTOPA, KIETKU-XO35MHA, UMMYHOKOHBIOTaTa WJIM UMMYHHOW CJIMTOH
MOJIEKYJIBl, WM COfepxamed ux (apMaleBTHUECKOH KOMIIO3MIUM COIJIACHO HACTOSIIEMY
u3o0pereHno. CorjlacHO HEKOTOPBIM BapHaHTaM peanu3aimu cBsizaHHoe ¢ OX40 3aboseBaHue WK
COCTOSTHHE TIPeCTaBIsieT COOO0M BOCMaIeHUe W/ U ayTOUMMYHHOE 3a00JIeBaHKe, TaKOe Kak O0JIe3Hb
«TPaHCIUIAHTAT MPOTUB X0351MHAY. COrNIaCHO HEKOTOPBIM BapHaHTaM peaiu3atuu cesizanHoe ¢ 0X40
3a0oNieBaHNEe WM COCTOSIHHE MpPEeACTaBisieT COOOH pa3Hble BUABI paka, HApPHUMeEp, MEJaHOMY,
MPEANOYTUTENBHO METACTATHUECKYIO MEJIAHOMY .

Antureno k OX40 wiM ero aHTUreHCBS3BIBAIOIIUEN ()parMEHT COMIACHO HACTOSIIEMY
U300pETEHNI0 TaKKe MOXXHO KOMOHMHHpPOBAaTb C IPYTMMH TEPANEBTUYECKHMMHU areHTaMH HIIH
MpOLENypaMU JUTSI JISUEHHS WM IPeNoTBpalneHus cesi3aHHbIX ¢ OX40 3aboneBaHuii HITH COCTOSTHUI.

CornmacHO JApyroMy acHeKkTy HACTOSIIEro H300pETeHUs] TaKKe TMPEIJIOKEeH CrIoco0
netektupoBanus OX40 B obpasie, ucrnonb3yst aHtuteo Kk OX40 win ero aHTUTeHCBS3bIBAIOIIUH
¢parmMeHT  corjlacHoO  Hacrosimemy —u3oOpereHuro. Crmoco® MOKHO — MPUMEHSTH IS
OUArHOCTHKH/IETEKTUPOBaHUS CBsi3aHHBIX ¢ OX40 3a001eBaHUH WITH COCTOSIHHIA.

B obvem HacTosimero m300peTeHHs TaKkKe BXOAAT JIFOOblE KOMOWHAIIMM JIFOOBIX BAPHAHTOB
peanu3anyy, ONMHUCAHHBIX B HacTosieil 3asBke. JIFoOble BapHaHTBHI peasu3alliil WK JIHOOble UX
KOMOWHAIMY, OTIMCAaHHBIE B HACTOSINEH 3asiBKE, MPUMEHHMBI K JFOOOMY U KO BCEM aHTUTENAM K
OX40 wmm ¢parmeHTaMm, cmocobaM M BapHaHTAM HX MPUMEHEHHUS COTJIACHO HACTOSLIEMY

U300pETeHHIO, ONMCAHHBIM B HACTOSIIIEH 3asBKeE.
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KDaTKOC ONHCAHHE YePTexReN

Ha ®urype 1 nokazano, uro antureno Hu38E11-IgG2 ycunusaer cexpeunto IFN-y T-knerkamu
4eN0BeKa, aKTUBUPOBAHHBIMU aHTUTENIoM K CD3.

Ha ®urype 2 mnokasana cnocoOHocts anturena Hu38E1l (IgGl N297A) Gnokuposatb
cesaspiBaHne OX40 ¢ OX40L, nerextupoBaHHas ¢ nomouisio HOA.

Ha ®urype 3 mnokasan Onokupyromuii s¢pdexkr anturena Hu38E1l (IgGl N297A) na
aktuBauuio T-knerok nox neiicreueM OX40L, nerexTupoBanHbiii ¢ moMmornbio MPA.

Ha ®urype 4 nokazana anraronuctaueckas aktuBHocTh anturena Hu38E11 (IgG1 N297A) u
aroHucTuyeckas akTuBHOCTh aHtuTena Hu38E1 1, usmMepeHHast ¢ nOMOIIBIO aHAIN3a PENOPTEPHOTO
reHa JronudepassL.

Ha ®urype 5 mnokaszan s¢dexr anturena Hu38E11 (IgGl N297A) Ha MHIYLUPOBAHHYIO
MOHOHYKJIEapHbIMH KyieTkamu nepudepuueckoit kposu (MKIIK) uenoBeka 0one3Hb « TpaHCIIIIAHTAT

IMPOTUB XO3sIUHA» .

IloapoOHoe onucanne H300peTeHust

CornacHo HacToslieMy M300pETeHHIO TpemioxkeHo anturego k OX40 wm  ero
AHTUTCHCBS3BIBAIOIINN  (PparMEeHT, HMEIIHNe YHUKaJIbHYI0 mocienoBatesbHOCTh CDR  u
obnanmaromue BbICOKOH apGUHHOCTBIO U crenuuyaHOCThIO CBsisbiBaHUs ¢ OX40 denoBeka.
Antureno k OX40 uiu ero aHTUTeHCBA3bIBAKOIINK (PparMeHT COrJIACHO HACTOSIIEMY M300PETEHUIO
MOKHO MPHUMEHATDH 11O OTACIIBHOCTU UJIK B KOM6I/IH3.LII/II/I C APYIr'uMH BUAAMU TCpAllUn I JCUCHUA
3a00/IeBaHUH WJIM COCTOSIHMH, TaKMX KaK pasHble BUIbI PaKa, BOCMAJEHHE WM ayTOMMMYHHbIE

3a00J1eBaHUS.

Onpenenennst

Ecnu He ykazaHo mHOe, HacTosiiee n300peTeHne OyAeT OCYLIECTBICHO, MPUMEHSST OOBIYHbIC
METOAMKH B MOJIEKYJSIPHOW Omojoruu (BKIOUYash peKOMOMHAHTHbBIE METOIWKH), MUKPOOHOJIOTHH,
KJIETOYHOM OMOJIOruy, OMOXUMHUH U HIMMYHOJIOTHH, KOTOPBIE HAXOSTCS B pAMKaX HABbIKOB B TAHHOM
00J1aCTH TEXHUKU.

JUis Tydiero MOHMMAHUSI HACTOSILIErO M300PETeHHUs ONpenesieHUs] HEKOTOPBIX HAYYHBIX U
TEXHUYEeCKHX TEPMHUHOB MpUBENCHbI nanee. Eciu B HacTosmeill 3asBke B TpsMol (opme He
NPUBEACHO MHOE OIIPEesICHHE, BCE HAYYHbIE U TEXHIUECKHE TEPMHHBI, HCIIOJIb3yEeMbIe B HACTOSIIEH
3asiBKe, UMEIOT T€ K€ 3HAYECHHUs, KOTOPbIe OOBIYHO MOHUMAIOT OOBIYHBIE CIIELIUANIICTHI B 00JIACTH, K
KOTOPOH OTHOCUTCSI HacTosiee n3ooperenne. KacarenbHo onpeneneHuii 1 TEPMUHOJIOTHH B TAHHOM

o0JacTl TEXHUKH CrieruaaucTel Moryt oboparuteest k Current Protocols in Molecular Biology
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(Ausubel). AOOpeBHaTypbl aMHUHOKHCIIOTHBIX OCTAaTKOB MPEACTABJISIIOT COOOW CTaHOApTHBIE 3-
OykBeHHbIe N/NUH 1-OyKBEHHBIE KOIbIL, HCIIONb3yeMble Uit T000# 13 20 L-aMHHOKHCIOT, 0OBIMHO
UCTIONIb3YEMBIX B TAHHOH 00s1acTy TeXHUKU. POPMBI €IMHCTBEHHOTO YHCIa (COOTB. «ay, «an» u «they
B HMCXOJIHOM TEKCT€ Ha aHIJIMHCKOM SI3BIKE), UCTIONB3YEMble B HACTOSLIEH 3asBKE M MPUIIAraeMoil
dbopmysie n300peTeHus], BKIFOYA0T (OPMbI MHOKECTBEHHOTO YHCIIA, €CJIH HHOE SIBHO HE YKa3aHO B
KOHTEKCTE.

Tepmun «IpuOIM3NTENIPHO» O3HAYAET 3HAYEHUE WM LIEJIOE YHCIIO B Mpeesax MpHUeMIIEMOro
AHana3zoHa OMmMHOOK KOHKPETHOrO 3HAYEHHUs] WM LEJIOr0 YHCIA, KOTOPBIH ONMpeneiuT OObIMHBIH
CHELMAINUCT B IAHHON OOJIACTH TE€XHUKHU, KOTOPBIH OTYACTH 3aBHUCUT OT TOTO, KaK M3MEPSIIOT HJIH
OTIPENIENIAIOT 3HAYEHUE I KOMITO3HMIIMIO, T.€. OT OrpaHHMYeHUll cucteMbl usMepenus. Hampuwmep,
«TpUOIM3UTENBHO» MOKET OTHOCUTBCS K HAXOXKIEHHIO B Ipenienax | uiau Oonee yem 1 cranmapTHOTO
OTKJIOHEHHUsI COIJIACHO INMPHUMEHEHHMI0 B JAHHOH OONacTH TeXHMKU. B KauecTBe ajbTepHATHUBBIL
«TIPHONU3UTETBHO» MOXKET OTHOCUTBCS K Auanasony 10 5%, 10% wnu 20% (t.e. + 5%, + 10% nnmn +
20%).

ITpu wmcronb30BaHMU Ui COCAMHEHMs JIBYX WM Oojiee HeoOs3aTeNbHBIX E€IUHUL] TEPMHH
«W/WIuy CIeAyeT MOHNMATh KaK O3HAYAIOIIHHI JTIO0YI0 OJJHY U3 HEOOs3aTeIbHBIX €ANHHLL WIN JTI0ObIe
ABe WM OoJiee U3 HeoOA3aTeIbHBIX SIUHULIL.

B Hacrosimed 3asBKE TEPMHUH «COAEPIKATb» MM «BKJOYATh» O3HAYAET BKIIIOUCHUE
YIOMSIHYTBIX 3JIEMEHTOB, LIEJIbIX YHCEN WM 3TAIOB, HO HE HCKITFOYEHHUE JIFOOBIX IPYTHX 3JIEMEHTOB,
LEJIBIX YMCEJT MU STAmnoB. B HAcTOsIIEH 3as5BKEe TEPMHH «CONEPXKATH» WUIH «BKJIIOUYATH», €CIH HE
YKa3aHO MHOE, OXBATBIBAET «COCTOSILIMHA U3» YIOMSHYTBIX 3JIEMEHTOB, LEJIBIX YUCEN WIH STAaIoB.
Hanpumep, npu ynoMuHaHuu BapuaOebHOW OOJIACTH aHTHUTENA, «COAEp KaIleld» ONpenesleHHYO
MOCJIEIOBATENIbHOCTD, TAKIKE MPEATIONAraeTCsl, YTO B 00beM JaHHOTO TEPMHHA BXOAHT BapHaOebHast
00J1acTh aHTHTENA, COCTOSINAS M3 YKA3aHHON OMpPEeSIeHHOH MOCIeI0BATEIbHOCTH.

Tepmun «OX40» B HacTOsIIIEH 3as5BKE€ OTHOCUTCS K TPAHCMEMOPAHHOMY TJIMKONPOTENHY | Tumna
maccoil mpubsmsutenbHo S0 k/la, KOTOPBIHA SIBJISIETCS YIEHOM CYyMEepPCeMeicTBa PeLenTopoB
(bakTopoB Hekpo3a omyxoseh. OX40 takske Ha3bBarOT ACT35, CD134 uymu TNFRSF4. B Hactosieit
3asiBK€ TEPMHUH OTHOCHTCS K Jirobomy mnpupogHomy OX40, mnpowucxonsieMmy u3 JrOOOro
MO3BOHOYHOT'O, BKJIFOYAs MJIEKOMUTAIOIIUX, TAKUX KaK MPUMATHI (HAMIPUMED, JIFOAM), U TPbI3YHBI
(HampuMep, MBIIIM M KPBICHI), €CIIM HE YKa3aHO WHOe. B o0beM yKa3aHHOro TepMHUHA BXOIHT
«TIOJIHOpa3MepHbINY HenmpoueccupoBanHblil OX40 u mobdas Gpopma OX40 wmu moboii ero pparmeHT
BCJIEZICTBHE TIPOLIECCHHTA B KJIETKE. B 00beM yKa3aHHOTO TEPMHUHA TAK)KE BXOISAT BCTPEUAIOLIUECS B
npupose BapuanTbl OX40, Takue Kak BapUaHThl CIUIAHCHHIA UK ajjiesbHble BapuaHThl. CornacHo

HEKOTOPbIM BapuaHTaM peanuszanuu OX40 otHocurcs k nojHopasmepHomy OX40 yenoseka 1M ero
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¢dparmMeHTy (TaKOMY Kak 3peliblii ()parMEeHT, B KOTOPOM HET CHUTHaJbHOro memnruna) CormacHo
HEKOTOpbIM BapuaHTaM peanusanuu OX40 yenoseka orHocutcs k 3penomy OX40, uneHTHUHOMY
NOCJIEOBATEIbHOCTH aMUHOKHCIIOT, TIPEACTaBIeHHON rog HoMepoM aoctyma Uniprot Ne P43489
(aMMHOKHCIIOTHBIE OCTaTKU 1-28 mpencTaBistoT cOOOH JTUIEPHBIM MENTHA), WIK ero pparMeHTy
(TakOMy Kak €ro BHEKJIETOUHbIH goMeH). COriacHO HEKOTOPhIM BapHaHTaM peaji3aliy B 00beM
YKa3aHHOTO TEPMHUHA TaKXKe BXOIUT CIUTbIA Oenok, conepskamuii OX40 unm ero ¢pparmeHT (Takoi
KaK ero BHEKJICTOUHBIN JTOMEH), TaKOW KaK CIUTBIA OEJIOK, COAep Kaluii BHEKJIETOYHBIA AOMEH
0X40 uenosexa u odnacts Fc.

Tepmun «murann OX40» umn «OX40L» B KOHTEKCTE€ HACTOSILIEH 3asBKH OTHOCHUTCS K
yHuKanbHOMy juranay OX40, taxxke HasbiBaemoMy gp34, CD252 wnu TNFSF4. Jluranng OX40
4eNI0BeKa UASHTUYEH MOCIe0BaTeIbHOCTU AMUHOKHUCIIOT, IPEACTABIEHHO!N O] HOMEPOM JIOCTyIa
Uniprot Ne P23510, wnu npeacrasisiet codoit ee Bapuant. OX40L ecrecTBeHHBIM 00pa3oM o0pasyer
FOMOTPUMEP HA MOBEPXHOCTH KJIETKM U B OCHOBHOM DJKCIPECCHPYETCS HA aKTUBUPOBAHHBIX
aHTUTeHNnpe3eHTHpyromux kietkax (AIIK), Bkmouast akTHBHpOBaHHbBIE B-kiieTky, 3pesbie 0ObIvHbIe
nennputHble kietku (1K), mmasmauuronnHble nenaputHele kietku (n/lK), makpodaru u knerku
Jlanrepranca, 1 MO>KET SKCIIPECCUPOBATBCA HA IPYTUX TUIAX KJIETOK, TakuX kak NK-kneTku, TydHble
KJIETKH, CyOIOMyJIsiKs aKTUBUPOBAHHBIX T-KJIETOK M KJIETKU SHAOTENHNSI COCYIOB U KJIETKH INIaIKHUX
MBILIILI.

Tepmun «ad(HUHHOCTE» B KOHTEKCTE HACTOSILIECH 3asBKU OTHOCHTCS K CHJIE CYMMBI BCEX
HEKOBAJICHTHBIX B3aMMOJEHCTBHH MEXKAy OOHHM CAHTOM CBSI3BIBAHUS MOJIEKYJIbI (HAmpumep,
AHTHUTEJA) U ero MapTHEPOM MO CBI3bIBAHMIO (HAmpuMep, aHTHreHoM). Eciu He yka3aHo WHOe, B
HacTosmeill 3asBKe «a(pPUHHOCTb CBS3BIBAHHUS» OTHOCUTCS K CBOWCTBEHHOH adduHHOCTH
CBSA3BIBAHUS, KOTOpas OTpakaer B3auMopeicTsue 1:1 Mexny diieHamMHu CBSA3BIBAOLIEICS Maphbl
(HampuMep, aHTUTEJIOM U aHTHreHoM). A((GUHHOCTD MOJIEKyJbl X B OTHOLIEHHH ee MmapTHepa Y
0o0brqHO BbIpakaercs: koHcTaHto nucconmanmu (Kp). CrnocoOsl ompenenenus adduHHOCTH
CBSI3bIBAHUS M3BECTHBI B JAHHOW OOJACTH TEXHHKH, BKJIFOYAsl MOBEPXHOCTHBIM ILIA3MOHHBIH
pesonanc (manpumep, BIACORE) wnu cxonnbie Mmeronuku (Hanpumep, ForteBio).

Tepmunnbl «antaronuct OX40», «<uarudurop OX40», «aHTaroHucTU4Yeckoe anTuTeno k OX40»,
«anTuTeno-antaroHuctT Kk OX40» u «antaronuct OX40, mpencrasisiromuil COOOH AHTUTENO»
UCIIOJIb3YIOTCSl B HACTOsAIIEH 3asiBKE€ B3aMMO3aMEHsieMO. OJTH TEPMHHBI BKJIOYAIOT aHTUTENA,
crocoOHble UHrHOUpOBaTh WK Helrpanu3oBarb OX40-omocpenyeMyro akTHBHOCTb TIO Tepeaye
Ononoruueckoro curHana. CorilacHO HEKOTOPBIM BapHaHTAM pPEalM3alMH AHTArOHHUCTUYECKOE
anTuTeN0 K OX40 HHrHONpyeT WK MOAABISET MyTh NEPeAadu CUrHaNa, 3amyckaembiii OX40, u/umm

uHrubupyer mwim cHmwkaer OX40-onocpenyembplii KIETOYHBIH OTBET, TAKOH Kak Mposudeparus
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JTUMQOILUTOB, 3KCIPECCHS] LUTOKHMHOB FJIM BBDKHBAEMOCTh JIMM(OLIUTOB, HAIPUMEpP, IMyTEM
onoxuposanus cBs3bBanus 0X40 ¢ murannom OX40 M CyIecTBEHHOrO CHIKEHUS CBS3bIBAHMS
0X40 ¢ nurangom 0X40.

Tepmunbl «aronuct OX40», «antureno-aroHucT k OX40», «aroHUCTUYECKOE AHTUTENO K
0X40» u «arornct OX40, npencTapiasromuil coO0H aHTUTENIO» UCTIONB3YIOTCS B HACTOALIEH 3asBKE
B3aMMO3AMEHSAEMO. OJTH TEPMHUHBI BKJIOYAIOT AHTHUTENA, CHOCOOHBIE CTHMYJUpPOBAaTh H/HIIH
ycunuBath OX40-omocpenyeMyro aKTUBHOCTB IO Tepenade Omonormyeckoro curraia. CormacHo
HEKOTOPBIM BapHaHTaM peajn3aluy aroHuctudeckoe aHtutesno k OX40 crmocobcTByer WM
yCIJIMBAET MyThb Mepenadu curHana, 3amyckaemblii OX40, u/umm crnocoOCTBYeT WIH yCHIIUBAET
0OX40-onocpenyemblil KIETOYHBIN OTBET, TaKOH Kak mponudeparust JTUM(POIMTOB, SKCIPECCHs
LIUTOKMHOB WJIM BBDKHBAEMOCTb JIMM(OLUTOB, HANPUMEpP, MYTEM NEPEKPECTHOrO CBS3BIBAHUS U
csizbiBaHus ¢ OX40 u aktuBaimu OX40-onocpenyemMoro OMOIOrHYECKOr0 CUTHANA.

Tepmun «cBsizanHoe ¢ OX40 3a0oneBaHue WM COCTOSIHHUEY» B KOHTEKCTE HACTOSILEH 3asiBKU
OTHOCHUTCS] K HE(H3HOJIOTHYECKOMY COCTOSIHUIO, CBSI3AHHOMY C SKCIIpeccHel Wi (pyHKLIHeH, Wit
aktuBHOCTEIO OX40, unmu aktuBHOCTBI0O OX40-0Mm0OCcpeayeMoli nepeaadn CurHaia, BKIKOYas, HO He
OrpaHMYMBASICh TIEPEUUCICHHBIMHU, Pa3HbIE BUbI PaKa, BOCMAJIEHHE H AyTOMMMYHHbIE 3a00J1€BaHNS.
CornacHO HEKOTOPBIM BapHAHTAM peaU3alUK MPU yKa3aHHBIX 3a00JeBaHMSAX OyIeT Moyib3a OT
onokupoBanuss OX40-omocpenyemoii mnepenauyur curHajoB. CoOrjlacCHO HEKOTOPbIM BapHUaHTaAM
peanu3aliy MPU yKa3aHHbIX 3a0ojieBaHusX Oyaer mojb3a oT aktuBanuu OX40-omocpenyemoi
nepefavy CUrHana.

TepMUHBI «<MMMYHHBIN OTBET» U KMMMYyHHAasl peakLUs» HUCIOJNb3YIOTCS B HACTOSLIEH 3asBKe
B3aMMO3aMEHSIEMO U OTHOCSITCS K ACHCTBHUIO, HANPUMEp, JTUM(POLUTOB, aHTUTCHITPE3EHTUPYIOLIIHUX
KJETOK, (DarolMTOB U TPAHYJOLUTOB, W PACTBOPHMBIX MAaKPOMOJIEKYJ, MPOAYLHPYEMBIX
YKa3aHHBIMH BBIIIE KJIETKAMH FJIM TIEUEHBIO (BKJIFOYAsl aHTUTENA, LHUTOKHHBI M COEIUHEHUs),
KOTOPO€ NMPUBOAUT K CEJEKTUBHOMY MOBPEXACHUIO, PA3pYyLIEHUIO WM YCTPAHEHUI0 MHBA3UBHBIX
NATOTEHOB, KJIETOK WJIM TKaHeH, MH()HUIMPOBAHHBIX MAaTOr€HAMH, PAKOBBIX KJIETOK WJIM, B Cly4ae
ayTOMMMYHHBIX peakLUil WM MaTOJIOTMYECKOr0 BOCMAJIEHMs, HOPMAJbHBIX KJETOK WIM TKaHeH
4yenoBeka, M3 opraHusma denoBeka. (CoracHO HEKOTOPBIM  BapHaHTaM  peajn3aLuu
aHTaroHucTudeckoe aHtutTeno kK OX40 cormmacHO HacTosIeMy H300PETEHHI0O WHTUOMPYET WIIH
CHIDKAET MMMYHHYIO DPEaKLHUIO, HalpuMmep, CHHKAeT HMMMYHHOE OTTOpKeHHE INpH OONe3HsX
«TpaHCIUIAHTAT MPOTUB X03sMHaY. COrlacHO HEKOTOPBIM BapHaHTaM peasiu3allii arOHUCTHYECKOe
antutenio k OX40 cornacHO HAcTOsIIEMy HW300PETEHHIO YCHIIUBAET MPOTHBOOIMYXOJEBYIO

MMMYHHYIO PEaKLHIO.
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TepMuH «mepenaya CUTHajIa» B KOHTEKCTE HACTOSIIICH 3asiBKA OTHOCUTCS K OMOXHMHYECKOU
NPUYMHHO-CIEICTBEHHOW  CBSI3M,  KOTOpast ~ OOBIMHO  WMHUIMHPYETCS  OEJIOK-OeNKOBBIM
B3anMoOJielicTBHEM, TaKiM Kak cBsizbiBaHue OX40L (nuranna) c OX40 (peuentopom), 9YTO MPUBOIHUT
K Iepejaue CUrHajla OT OHOM YacTH KJIETKH B APYTYIO 4acTh KieTku. OOBMHO mepenada BKII0YaeT
cnieuudpuaHoe GochoprupoBaHre OTHOTO WK O00Jiee OCTATKOB THPO3HUHA, CEPHUHA WJIH TPEOHHHA Ha
ofHOM uim Oojyee Oenkax B CEpUU PEaKLUil, YTO BBI3bIBAET Nepemady curHana. IlpeamocnenHuil
npouecc OObIYHO BKJIIOYAET COOBITHS B siipe, MOCPEACTBOM KOTODPBIX BBI3BIBAIOTCS HM3MEHEHUS
SKCIPECCUH T'€HOB.

Bripaskenne «ycunenne GyHKIMN T-KI€TOKY» WM «arOHUCTUYECKAst aKTUBHOCTD B OTHOLIEHHU
T-kneTok» B KOHTEKCTE HACTOSINEH 3asBKH BKJIOYAET HHAYKLIMIO, 3aMyCK WM CTUMYJISLHIO
oOHoBneHus 3¢ ¢pexkTopHbix T-kneTok mnu T-KJIETOK MaMATH W/WIN MOAAEp’KaHUE WIIN yCUJIEHHe
W/MIIM MHAYKLHIO, 3aITyCK WM CTUMYJIALIUEO Oronornyeckoit pyHKmu 3¢ pexTopHbIX T-KIeTOK Hin
T-knerok mamsitu. Ilpumeps! ycunenus GyHKIHH T-KJIETKH BKJIFOYAIOT: 1O CPABHEHHUIO C TAKUMH
YPOBHSIMH 10 BMELIATENIbCTBA, TOBBILEHHYIO cekpermio ramma-unreppepona (INF-y) us CD8”
s pexropHbx T-KIETOK, MOBBILIEHHYIO cekpeluio ramma-unteppepona (INF-y) uz CD4™ T-knerok
namstu u/uinn dddexropusix T-KIeTOK, noBbieHHY0 npojudepamuo CD4™ sddexropubix T-
KJIE€TOK u/uiu T-KJIeTOK MmaMsT, NoBbluieHHyo npoiudepanmo CD8” spdexropbix T-kieTok u
MOBBIIIEHHYIO aHTUTEHHYIO YYBCTBUTEIBHOCTh (Hampumep, kiupeHc). CorlacHO OTHOMY BapHaHTY
peann3annu, o CPABHEHHUIO C YPOBHEM JI0 BMELIATENIbCTBA, YPOBEHb IMOBBIIIAETCS TIO MEHbBILEH Mepe
Ha 50% umm 60%, 70%, 80%, 90%, 100%, 120%, 150%, 200%, 300%, 500% umu 6onee. Criocod
U3MEPEHUs. 3TOrO YCHJICHUS HM3BECTEH OOBIMHOMY CIIELMAJMCTY B JAHHOH OOJACTH TEXHUKHU.
CornacHO HEKOTOPBIM BapUAHTAM PEAM3ALUH AarOHUCTHYECKYI) AKTUBHOCTb B OTHOIIEHHH T -
KJETOK aHTUTEJA COIJIAaCHO HACTOSIIEMY H300pPETeHUIO OLIEHUBAIOT MYyTEM JETEKTHPOBAHUS
BocnaymTenbHOro ¢akropa IFN-y, BbICBOOOKIAEMOro aKTUBUPOBAHHBIMU T-KJIETKAaMU B
NPUCYTCTBUH aHTHTENA COTJIACHO HacTosmeMy u3o0pereHHio. COrjlacHO HEKOTOPbIM BapHaHTAM
peanu3anuu 3HaueHne OKso, koTopoe cmocoOcTByer BbicBOOOKAeHUrO IFN-y T-kierkamu,
OTIPENEJISIIOT IJI1 AaHTUTENa COTJIACHO HACTOSIIIEMY M300PETeHHIO, puyueM Oosiee HU3KOe 3HAUEHUE
yKa3bIBa€T HA TO, YTO AHTUTENO obOyamaer Ooinee BBICOKOH ArOHUCTUYECKOW AKTHBHOCTHIO B
otHomeHnn T-kynetok. CoOrlacHO HEKOTOPHIM BapUAHTAM pEAM3aLUH  AHTHUTENO COTJIACHO
HaCTOsIIeMy H300peTeHnto obanaer Oojiee BICOKOH arOHUCTUYECKOW aKTUBHOCTHIO B OTHOIIEHUH
T-xkneTok Mo cpaBHeHHIO C pedepeHCHBIM aroHUCTUYeckuM aHtuTesoM Kk OX40 (Hampumep,
0X40mADb24).

Boipaskenne «cHiwkeHue (yHkimu T-KIETOK» WM «aHTarOHHUCTHUYECKas aKTHBHOCTh B

OTHOIIEHNU T-KJIETOK» B KOHTEKCTE HaCTOﬂLLIefI 3adBKH BKJIHOYACT CHMXKCHUE, 6.]'IOKI/IpOBaHI/Ie HJIN
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yMeHblleHne oOHOBNeHUsT 3¢ ¢ekTopHbIX T-kieTok win T-KJIeTOK TaMsITH W/HWIU CHIDKEHUE,
OOKMpOBaHUE WM YMeHbIIeHHne Ononornueckoi pynkunu 3¢ dextopubix T-knerok umu T-kiaeTok
namsatu. [Ipumeps! cHkeHns PyHKUUHM T-KJI€TOK BKIFOYAKOT: IO CPABHEHHIO C TAKUMH YPOBHSIMHU
10 BMEIIATENbCTBA, CHUKEHUE cekpermn ramma-unrepdepona (INF-y) uz CD8™ apdexropubix T-
KJIETOK, CHWKeHue cexpeunu ramma-uareppepona (INF-y) uz CD4™ T-kIeToK mNamsaTH W/ wiu
sppexroprbix T-ki1eTok, cHkerue nponudpepanun CD4™ spdexropubix T-kneTok w/umu T-Ki1eTok
namsiTh, cHibkeHue nposmdepanun CD8™ apdexTopHbix T-KIETOK U CHHKEHUE YYBCTBUTEILHOCTH
K aHTureHy (Hanpumep, kiupeHc). CornacHO OIHOMY BapUaHTy pPEANN3ALUH, 10 CPABHEHHIO C
YPOBHEM /10 BMEIIATEbCTBA, YPOBEHb YMEHbINAETCS MO MeHbIIeH Mepe Ha S0% uu 60%, 70%, 80%,
90%, 100%, 120%, 150%, 200%, 300%, 500% wmmm OGonee. Crioco0 M3MEpEHUs] 3TOr0 CHUKEHUS
U3BECTEH OOBIYHOMY CIIEIIHAJICTY B JaHHON oOsacTu TeXHUKHU. COrliaCHO HEKOTOPBIM BapHaHTaM
peanu3aluy aHTAarOHUCTHYECKYI0 AaKTHBHOCTb B OTHOLIEHMHM T-KJIETOK aHTUTeNa COTJIACHO
HACTOsIIEMY M300pETeHHIO OLIEHUBAIOT MyTEeM AETEKTHPOBAHMS BOCHIANIUTENIbHOrO (hakropa IFN-y,
BBICBOOOKIAEMOr0 aKTUBUPOBAaHHbIMU T-kieTkamu B mpucytcrBuu juranga 0X40, OX40L, u
aHTUTENIa COIVIACHO HacTosimeMy Hn300pereHH0. COIIACHO HEKOTOPBIM BapHaHTaM pean3aliiu
snaueHne UMKso, koropoe mnpuBogur Kk OnokupoBaHmio omocpeayemoro 0X40-OX40L
BbicBOOOKeHust IFN-y u3 T-kieTok, ompenenstoT Ui aHTUTeNa COIJIACHO HACTOSLIEMY
u300peTeHnto, npuyeM OoJiee HU3KOE 3HAUYE€HUE YKa3bIBa€T HA TO, YTO aHTUTENIO objiamaer Oonee
BBICOKOW aHTarOHHUCTUYECKOW AaKTMBHOCTBIO. (COrJIaCHO HEKOTOPBIM BapHAHTAM pPeau3aluu
AHTUTEJIO COTJIACHO HACTOSIIEMY H300peTeHHI0 obnanaeT Oojiee BBICOKOH aHTArOHUCTHYECKOMH
AKTUBHOCTBIO B OTHOIIEHWUH T-KJIETOK IO CPaBHEHHIO C peepeHCHBIM aHTAarOHHUCTUYECKUM
anTutesoM k OX40 (manpumep, GBR830).

TepMuHBI «aKTHBHOCTB» U «OHMOJIOTHYECKAs] aKTHUBHOCTB» WJIM TEPMHUHBI «OHOJOTHYECKOe
CBOWCTBO» M «OHOJIOTMYECKUI MpPH3HAK» B KOHTEKCTE HACTOSLICH 3asBKH HCIOJIB3YIOTCS
B3aMMO3aMEHSIEMO B HACTOSILICH 3asBKE M BKIIOYAIOT, HO HE OrPAaHMYEHbI MEPEUHCICHHBIMH:
adpPuHHOCTE M CHeM(PUIHOCTD B OTHOIIEHUM 3TUTOMNA/AHTUIEHA, CITOCOOHOCTh HEUTPAN30BaATh
WM OKa3bIBaTh AaHTAarOHUCTHYECKOe neiicTBue Ha aktuBHOCTD OX40 inm vivo wma in Vvitro,
CrocOOHOCTh YCHIIUBATh MUK akTUBUPOBaTh OX40 in vivo WM in Vifro, arOHUCTUYECKYIO aKTHBHOCTD
B otHoueHnu T-knerok, MKso, koTopast mpusoaut k OnokupoBanuio ces3bBanmst OX40 ¢ OX40L,
UKso, xotopass mpuBogut k OnokupoBanuto OX40-OX40L-onocpenyemoli aktuBauuu T-KJIETOK,
CTaOMJIBHOCTb /N ViVO aHTHTENa W HMMYHOT€HHOCTb aHTuTena. Jlpyrue uaeHTUPHUIUpYeMble
Ouonoruueckre CBOWCTBA WJIM TPU3HAKA AHTHUTEN, W3BECTHbIE B IAHHOW OONACTH TEXHUKH,
BKJIOYAIOT, HATIPUMED, MEPEKPECTHYIO PEAKTHBHOCTD (T.€. MEPEKPECTHYIO PEAKTUBHOCTH OOBIYHO C

roMoOJioraMu HEJCBbIX NENTHUAOB BUAA, HE ABJIAIOLICTOCH YCJIOBEKOM, UK C APYTUMU OenKaMy MiIx
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TKaHAMH), U CIIOCOOHOCTh MOIEPKUBATh BBICOKHE YPOBHH SKCIPECCHU AHTHUTEN B KIETKAX
miekonuraromux. CBOHCTBA WM OCOOEHHOCTH, YIOMSIHYTBIE BBIIIE, MOXKHO HaOJIONATh,
OTIPENIeNIUTh MM OLIEHUTb, MPUMEHSSI METOAUKHU, XOPOIIO M3BECTHBIE B TAHHON 00JaCTHU TEXHHKH,
BKJIIOYasi, HO HE OTPaHWYMBASICH MEPEUYHCICHHBIMU: TBEPAO(]a3HBI NMMyHO(MEPMEHTHBIN aHAIH3
(ELISA), coprupoBky kietok ¢ Bo3OyxneHuem ¢ayopecuenimn (FACS) mnu anamm3 meronom
miasMoHHoro pesoHaHca BIACORE, ananus HeWTpanusaluu i Vifro WU i Vivo, CBSI3bIBAHHUE C
peLenTopoM, IPOAYKLMIO H/HIIH CEKPELHI0 IUTOKUHOB MK (PaKTOPOB POCTA, Iepeady CUrHaja
UMMYHOTHCTOXHMHIO CPE30B TKaHEH M3 Pa3IMYHbIX NCTOYHHUKOB (BKJIIOYAS JIIOJEH, MPUMATOB HJIH
JEOOBIE APYTHE UCTOYHUKH ).

TepMuH «aHTUTENO» B KOHTEKCTE HACTOALIEH 3asiBKH OTHOCUTCS K JIFOOOH (opMe aHTHUTENA,
o0Japaromeii 1esneBoii OMOJOrMYeCcKoi akTUBHOCTBIO. TakuM 00pa3oM, ero UCIoIb3YIOT B HauboJee
LIMPOKOM CMBICJI€, BKJIIOUas, HO HE OTPaHUYMBAsCh MEPEUUCICHHBIMU. MOHOKIIOHAJIbHOE aHTUTEJIO
(BKJIIOYAsT  TMOJHOPa3MEpHOE  MOHOKJIOHAJIbHOE  aHTHUTENO), TOJUKIOHAJIbHOE  AHTUTENIO,
MyJIbTHCHIEIM(PUUHOE aHTUTENO (Takoe Kak OucnenuduyHOoe aHTHTENO), T'YMaHHU3UPOBAHHOE
AHTUTEJIO, TIOJTHOCTBIO YEIOBEYECKOE AHTHUTENO, XHMMEpHOe aHTuTeno, antuteno CrossMab wmmm
BepOIIOAN3UPOBAHHOE OTHOJOMEHHOE aHTHUTEIO.

TepMuHbl «1€JI0€ AHTUTENO», KIIOJHOPA3MEPHOE AHTUTENIO» U «HUHTAKTHOE AHTUTENIO»
UCTIONIB3YIOTCSl B3aMMO3aMEHsSIeMO B HAcCTOsIIeH 3asiBKe W OTHOCATCA K INIMKONPOTEHHY,
coepIKaleMy 1o MeHblel mepe nse Tsokesnble nenu (H) u e nerkue nenu (L), cBs3aHHBIE OPYT €
ApyroM IUCynbGUIHBIMU CBsi3siMH. Kaskmast Tspkenasi Lenb COCTOMT U3 BapuabesbHOH o0acTu
TSDKEJIONW 1ienu (ajiee COKpAIleHHO HasbiBarOT VH) M KOHCTAHTHOM OONACTH TSKENION IIETH.
KoncrantHas 001acTh TspkeIok 1enu coctout u3 3 nomenos CH1, CH2 u CH3. Kaxxnas jerkas 1erb
COCTOUT U3 BapradesbHON 00J1aCTH JIETKOH LeNH (ajiee COKPALIEHHO Ha3bIBAIOT VL) M KOHCTAHTHOM
obxactu nerkoii nenu. KorcrantHas 061acTh JIerkoi ernu cocTout u3 opHoro pomena CL. O6nacts
VH wu obmactb VL MOXHO JONOJHUTENBHO pa3[eNuTh Ha TrunepapuabenbHble YUACTKH
(Ha3bIBaeMble OMpPeNelSIFIINME KoMIieMeHTapHOCTh ydacTtkamu (CDR)), mepemexarommecs ¢
Oomee KOHCEPBAaTHBHbIMHM  yYacTKaMH (Ha3blBaeMbIMH KapkacHeiMu  y4dactkamu  (FR)).
«Onpenensroumii KOMIUIEMEHTAPHOCTb yyacTok» min «ydactok CDR» unu «CDR» npencrasisier
coboif yuacTOK B BapuaOeNbHOM JOMEHE aHTHTEeNa, KOTOpbIi rumnepBapuabeneH 1o
MOCJIEIOBATEIPHOCTH M 00pasyeT MEeTNI0 C ONpeNeseHHOW CTPYKTYpoil («rumepsaprabebHy
NIETITIOY ) W/HJTH COAEPIKUT OCTATOK, KOHTAKTUPYIOIIUI C aHTUT€HOM («CalT KOHTAKTa C AaHTUTECHOM).
CDR npenmyiecTBEHHO OTBeUaET 3a CBsi3biBaHUE C sruTonaMu. CDR Tspkenoit uenu u Jerkou uenu
o0braHO HasbBaroT CDR1, CDR2 u CDR3, koTOpbIe MPOHYMEPOBAHBI IOCIEAOBATENLHO, HAYMHAS C

N-konma. CDR, pacnosioxkeHHble B BapuaOeIbHOM JOMEHE TSDKEJIOW I aHTUTENa, Ha3bIBAOT

17



10

15

20

25

30

HCDR1, HCDR2 u HCDR3, cootsercTBeHHO, Torna kak CDR, pacmnonoskeHHble B BapHaOeTbHOM
nomene jerkoi reru anturena Ha3bieatoT LCDR 1, LCDR2 u LCDR3, cootBercTBenHo. Kaxnas VH
i VL coctout u3 1tpex CDR u 4 FR, xoTtopble pacnoyiokeHbl B CIENYIOIIEM MOpsAAKE OT
aMuHOKOHIA K kKapOokcunpHOoMy KoHIY: FR1, CDR1, FR2, CDR2, FR3, CDR3 u FR4. Koncrantasie
00J1acTH HEMOCPENCTBEHHO HE YYAaCTBYIOT B CBS3BIBAHHM AHTUTENIA C AHTUI€HOM, HO IMPOSBIISIOT
MHOKeCTBO 3 (HeKTOPHBIX (QYHKIUHN.

B nmannOl mnocnenoBaTenbHOCTH aMuHOKUCIAOT VH wmmm VL TouHyro  rpanuny
MOCJIEOBATENIbHOCTH aMUHOKHCIOT kKakaoro CDR MOXKHO omnpenenuTb, UCIONb3ysl JHOOYI M3
Pa3JIMYHBIX XOPOIIO M3BECTHBIX CXE€M WJIM MX KOMOMHAIMIO, BKJIIOYas, Harpumep: cxemy Chothia
(Chothia et al., Canonical Structures for the Hypervariable Regions of Immunoglobulins”, Journal of
Molecular Biology, 196, 901-917 (1987)), cxemy Kabat (Kabat et al., Sequences of Proteins of
Immunological Interest, 4th edition, U.S. Department of Health and Human Services, National
Institutes of Health (1987)), AbM (University of Bath) u Contact (University College London); cxemy
North (North et al., A New Clustering of Antibody CDR Loop Conformations”, Journal of Molecular
Biology, 406, 228-256 (2011)). I'pannuy CDR anturena k OX40 B HacTrosieM H300peTeHUH MOXKHO
OIIPeAEUTh B COOTBETCTBUM C JIIOOBIMH CXEMaMH WM MX KOMOWHalWeH, N3BECTHBIMH B JAaHHOM
00J1aCTH TEXHUKH, U JTUYHOU OLIEHKOM.

Jlerkue 1ienu aHTUTEN MOTYT OBITh OTHECEHBI K OTHOMY M3 JABYX THIOB (Ha3bIBae¢MbIX Karma (K)
u jgsaMOaa (A)) Ha OCHOBAHMHU TMOCJENOBATEbHOCTH AMHUHOKHCIOT UX KOHCTAHTHOTO JIOMEHA.
Tspxenble ey aHTUTE MOYKHO TIOIPA3AEIUTh Ha 5 OCHOBHBIX PA3JIMUHBIX KJIACCOB B COOTBETCTBUH
C TIOCJIEZIOBATEIbHOCTHEO AMUHOKUCIIOT KOHCTAHTHOH obnactu Tsokenoit uenu: IgA, IgD, IgE, 1gG u
IgM, 1 HEeKOTOpBIE W3 3TUX KJACCOB MOJKHO JOMOJHHUTENBHO MOAPA3AEIUTh HA TOAKIACCHI, TaKHUe
kak IgG1, 1gG2, IgG3, 1gG4, IgAl u IgA2.

«AnTHTENO0 B Popme IgG» O3HAYaeT, YTO KOHCTAHTHAs OOJACTh TSDKEJOW LEMU aHTHTENA
otHocurcst k popme IgG. Hampumep, antureno B ¢popme IgG2 o3HAauUaeT, 4TO €ro KOHCTAHTHAs
00J1aCTh TSDKEJION ey OTHOCHUTCS K m3oturny 1gG2.

B 00BeM TepMHHA «aHTHI€HCBSI3BIBAIOINUI (PParMEHT» aHTUTENa B KOHTEKCTE HACTOSLICH
3asiBKM  BXOIAT ()parMeHTbl WM TPOU3BOAHBIE YKa3aHHOro aHtuTena. Kak mpaBmio,
AHTUTCHCBS3BIBAIOIINN (PparMEHT BKJIFOYAET MO MEHbIIEH Mepe OnuH (pparMeHT (Takod Kak OIUH
wi 6onee CDR) anTurencBsspiBaromeil 00JacTi nin BapuadenbHOW 00NacTH aHTUTENA, U 'y HEero
COXPAaHAIOTCST MO MEHBbIIEH Mepe HEKOTOpble M3 CBOWCTB CBs3bIBaHUs aHTUTEna. lIpumepsl
AHTUTCHCBS3BIBAIOIINX ()PArMEHTOB BKJIIOYAIOT, HO HE OrPAaHUYUBAIOTCS MEPEUHCICHHBIMH,
¢parmentsl Fab, Fab', F(ab'), u Fv, nuartena; nuHeiiHple aHTUTENA, OTHOLETIOYEUHBIE MOJIEKYJIbI

antuten (Hampumep, sc-Fv), m HaHOTena u MysbTHCTEUU(UYHbIE aHTUTENa, OOpasOBaHHBIC U3
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¢parmenToB antuTen. Korma akTUBHOCTh CBSI3BIBAHWSI AHTUI'€HA BBIPAKEHA KaK MOJISIPHAsS
KOHILIEHTPALS], Y CBSI3bIBAIOIINX (DparMeHTOB UM MPOU3BOIHBIX OOBIYHO COXPAHSAETCS IO MEHBIIEH
Mepe 10% akTUBHOCTH CBA3BIBAHMS AHTUI€HA OT TAKOBOMN Y aHTUTENA, U3 KOTOPOTO OHU IMPOU3OLILIH.
IIpennouTuTeNbHO y CBA3BIBAIOINNX (PPArMEHTOB MITH IPOU3BOAHBIX COXPAHSETCS 110 MEHbINEH Mepe
20%, 50%, 70%, 80%, 90%, 95% uma 100% wunu Ooyiee aKTUBHOCTH CBSI3bIBAHMS AHTUIEHA OT
TaKOBOM y aHTUTENA, U3 KOTOPOTO OHU MPOU3OLIIH.

IToHATHO, YTO AHTHUTENO MJIM €ro AaHTHUIEHCBS3bIBAIOLIMNA (PparMeHT MOXKET BKJIOYATh
KOHCEPBATUBHYI0 MJIM HEKOHCEPBATUBHYHK) 3aMEHy AaMHUHOKHUCIOTBI, KOTOpas HE HW3MEHseT B
3HAYUTEJbHON CTENeHH ero OMOJOrMYecKyl0 aKTHUBHOCTh (HA3bIBAIOT «KOHCEPBATUBHBIM
BAPUAHTOM» WM «(QYHKIMOHAJIBHO KOHCEPBAaTHUBHBIM BapHaHTOM» aHtHTena). CoriacHo
MIPEANOYTUTEILHOMY AaCIEKTy KOHCEPBATUBHYIO 3aMEHy IIOJy4YarOT B PE3yJIbTaTe INPUMEPHbIX
KOHCEPBAaTHBHBIX 3aMEH OCTAaTKOB, IOKAa3aHHBIX HIke B Tabiuue A, M, TPEaNOYTHUTEIBHO,
NPEANOYTUTEIbHBIX KOHCEPBATHBHBIX 3aMEH OCTATKOB aMMHOKHUCJIOT, MOKa3aHHbIX B Tabmmue A.

Tabmuma A

HcxonHblil ocTaTok IIpumep 3ameHsI IIpennoururenbHas
KOHCEPBAaTUBHAsI 3aMeHa
AMHHOKHCJIOTBI

Ala (A) Val; Leu; Ile Val

Arg (R) Lys; Gln; Asn Lys

Asn (N) Gln; His; Asp; Lys; Arg Gln

Asp (D) Glu; Asn Glu

Cys (C) Ser; Ala Ser

Gln (Q) Asn; Glu Asn

Glu (E) Asp; Gln Asp

Gly (G) Ala Ala

His (H) Asn; Gln; Lys; Arg Arg

Ile (T) Leu; Val; Met; Ala; Phe; Hopnetinun | Leu

Leu (L) Hopneiiiug; Ile; Val; Met; Ala; Phe | Ile

Lys (K) Arg; Gln; Asn Arg

Met (M) Leu; Phe; Ile Leu

Phe (F) Trp; Leu; Val; Ile; Ala; Tyr Tyr

Pro (P) Ala Ala

Ser (S) Thr Thr
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Thr (T) Val; Ser Ser
Trp (W) Tyr; Phe Tyr
Tyr (Y) Trp; Phe; Thr; Ser Phe
Val (V) Ile; Leu; Met; Phe; Ala; vopnetitma | Leu

Onuron npencrasisier coOOi 00NacTh aHTUT€HA, KOTOPAsi CBSA3BIBAETCS AHTHTEJIOM. DIUTOI
MO>KeT OBITb 00pa30BaH M3 CMEXHBIX AMUHOKHCIIOT MM HECMEXHBIX AMHHOKHCIIOT, COMKEHHBIX
TPETUYHON yKJIaaKoH OenKka.

Tepmun «BbienenHoe antuteno kK OX40 wmiaM ero aHTUIEHCBS3bIBAOLMI (parMeHT» B
KOHTEKCTE HACTOSILIEH 3asBKU OTHOCUTCSI K OUMILEHHOMY COCTOsiHMIO aHTUTena k OX40 wnu ero
aHTUIeHCBs3BbIBAIOIIErO (pparmeHra. Hanpumep, «BbIIEIEHHBIH» MOXET 03Ha4aTh, YTO YKa3aHHas
MOJIEKYJIa MO CYIIEeCTBY CBOOOHA OT APYTHX OMOMOJIEKYJI, TAKUX KaK HyKJIEHHOBBIE KUCIIOTBI, OeJIKH,
JIMITAZBI, caxapa WM APyrHe BEIIeCTBA, TaKMe Kak OOJIOMKM KJIETOK M pocroBas cpema. OmHako
CHELUUAIICTY B JAHHON 00JIACTH TEXHUKHU U3BECTHO, YTO TEPMUH «BBIZEICHHBIN» HE MOPa3yMeBaeT
IIOJIHOE OTCYTCTBHE TAKUX BEIIECTB MJIM OTCYTCTBHE BOJBL Oy(epa uim COJM, €CIIH TOIbKO OHH He
IPUCYTCTBYIOT B KOJNYECTBE, KOTOPOE CYIIECTBEHHO IPEISITCTBYET 3KCIEPUMEHTAIbHOMY WIIN
TEPaNneBTUUECKOMY MPUMEHEHHIO aHTUTEJI, ONTMCAHHBIX B HACTOsIIIEeH 3asiBKe. COrmacHO HEKOTOPhIM
BAapHAHTAM pEATU3alHU BBIACJICHHOE aHTUTEJIO WJIN €r0 aHTHICHCBS3BIBAIOLIMN (parMeHT UMeeT
quctory Oojiee 95%, 6omee 96%, Sonee 97%, 6onee 98% umu Oonee 99%, COrTacCHO OMpEeNIEHUIO,
HampuMep, ¢ TOMOIIb 3jekTpodopesa (Hampumep, IO B I[TAAI/JACH, W303J1€KTPUUECKOTO
¢doxycupoanus (MDP), kamwuisipHoro siaektpodopesa) wimm  xpomarorpaduu  (Hampumep,
MOHOOOMeHHOM miu odpauieHHo-(azoBoit BOXX). O630p criocoO0B OLIEHKH YUCTOTHI AHTUTE CM.,,
Harpumep, B Flatman, S. et al., J. Chrom. B 848 (2007) 79-87.

TepMuH «MOHOKJIOHAJIbHOE AHTUTEJNIO» B KOHTEKCTE HACTOSIIEH 3asIBKU OTHOCUTCSI K AHTUTEITY,
MOJIy4YeHHOMY M3 TMOMYJISILUM 1O CYIIECTBY T'OMOTEHHBIX AHTHUTEN, T.€. OTHEJIbHbIe aHTHTEA,
COCTaBJBIIOLINE  YKA3aHHYK  MOMYJSUIO, HMOCHTUYHBL, 32 HCKIIOYEHHEM  BO3MOJKHBIX
BCTPEYAIOINXCST B NPHUPOAE MYyTalMH, KOTOPbIE MOTYT MPHCYTCTBOBATH B HE3HAYHMTEJIbHBIX
KOoJM4yecTBaX. MOHOKJIOHAJIbHBIE AHTUTENA BBICOKOCTEIM(UYHBI M HAINPABJIEHBI MPOTHB OIHOTO
snutona. Hamportus, oObruHBIE mpenaparbl (MOJHKJIOHAJBHBIXK) AHTHTENT OOBIMHO BKIIFOYAKOT
pa3JIMYHbIe AHTHTEJA, HANpPaBJIEHHbIE MPOTHB pPAa3JUYHBIX SIHUTONOB (MU crenuduyHble B
OTHOLIEHWH PAa3JIMYHBbIX 3MUTOMNOB). OmnpeneneHne «MOHOKJIOHAJIBHOE» YKa3bIBA€T HA NPHU3HAK
AHTHUTENA, KaK TOJYyYEHHOrO U3 IO CYIIECTBY T'OMOTE€HHOW MOMYJSIMHM AHTUTEN, W HE JOJDKHO

TOJIKOBATbCA KaK Tpe6yI0Luee KaKoro-auoo KOHKPETHOI'O crnocoba MOJIyYCHUA YKA3aHHOTO aHTUTEIIA.
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TepMuH «XMMEpPHOE AHTHTENO» B KOHTEKCTE HACTOSIICH 3asBKH OTHOCHTCS K AQHTHUTENY,
UMEIOILIeMy BapHaOeNbHbIN JOMEH MEePBOrO aHTUTENAa U KOHCTAHTHBIA JOMEH BTOPOTO aHTHUTENA,
pUYeM YKa3aHHOE MEPBOE€ AHTHUTENO M YKa3aHHOE BTOPOE AHTHUTENO MPOUCXOIAT U3 PA3IHYHBIX
Bu7oB. OOBIUHO BapHaOeNIbHBII JOMEH MOJYHYarT M3 aHTUTENA SKCIEPUMEHTAIBHOIO YKUBOTHOTO,
TAaKOrO Kak TPBI3YH, B TO BPeMsl KakK IOCJIEAOBATEIbHOCTh KOHCTAHTHOTO JIOMEHA MOJYyYaloT U3
aHTUTEJAa dYeJIOBEKa TaK, YTO IIOJNYYEeHHOE XHMEPHOE AHTUTEJIO C MEHbIIEH BEPOSTHOCTHIO
UHIYLUPYET HEXeNaTeNbHbIi HMMYHHBI OTBET Y CYOBEKTOB-NIIOAEH, YeM aHTHUTENO W3
SKCIEPUMEHTATIBHOTO KUBOTHOTO.

TepMuH «ryMaHH3UPOBAHHOE AHTUTEJIO» B KOHTEKCTE HACTOSIIIEH 3aBKH OTHOCHUTCS K (hopme
aHTUTEJA, COAEp’Kalleil IOCIeNOBATEeNbHOCTH M3 AaHTHUTEN 4YeJIOBeKAa M aHTHTEN BHUAA, HE
OTHOCAIIETOCs] K 4YeNOBeKy (Hampumep, MbIIH, KpbIChl). OOBMHO I'yMaHU3HPOBAHHOE AHTUTEJIO
COIEPIKUT TI0 MEHbILEH Mepe OAMH U OObIMHO J1Ba BapHaOENbHbIX JOMEHA, B KOTOPBIX BCE WM IO
CYILECTBY BCE IMIiepBapradesbHbIe ETIIN COOTBETCTBYIOT TAKOBBIM U3 HMMYHOTJIOOYJIMHA BUJA, HE
ABJIAIOLIETOCsl YeJIOBEKOM, M BCE€ WJIM IO CyllecTBY Bce kapkacHble (FR) yuacTku COOTBETCTBYIOT
TAKOBBIM M3 MMMYHOIJIOOyJIMHA 4YenoBeka. | yMaHW3UPOBAHHOE aHTUTENO HEOOS3aTeNbHO MOXKET
comepkaTh IO MeEHbIIell Mepe 4dacTb KoHCTaHTHOM oOnactu (Fc), npomcxomsmeit us3
MMMYHOIJIOOYJIMHA YeJloBeKa. B HEKOTOPBIX Cilyyasix, U3BECTHBIX CIELIMAINCTY B JAHHOI oOyactu
TEXHHUKH, MOKHO BBECTH MYTAal[Ml aMHUHOKHCJIOT B I'YMaHH3UPOBAHHbIC aHTUTENA (HAIpumep, B
BapuadeNbHble JOMEHbI, KapKaCHbIE Y4YaCTKH W/WJIM KOHCTaHTHbIe 00OjacTu (ecinu OHH
NPUCYTCTBYIOT)), HampuMmep, 4YTOOBI YJIYYLIUTb HEKOTOPbIE CBOWCTBA AHTHUTEN, Takue (PopMbI
AHTHUTEJ BCE €Ile BXOIAT B 00bEM TEPMHHA «TYMaHH3UPOBAHHOE AHTUTENIO» COTJIACHO HACTOSLIEMY
U300 pETEHHIO.

Crienanucty B JaHHOW OOJNACTH TEXHHKH M3BECTHO, YTO AHTHTEJIO MOXKET UMEThb CaXapHYHo
1erb, OOHAPYKEHHYIO B KJIETKaX ISl MPOAYKUHMU aHTHTeNa. Hampumep, mpu nmpoayLuupOBaHUU Y
MBILIEH, B KJIETKAX MBIIIU UM B THOPUAOMAX, MPOUCXOMSINNX U3 KJIETOK MBILIH, AaHTUTEIO MOXKET
COIEepPIKaTh MBIIIMHYIO CaXapHYIO Lienb. B kauecTBe albTepHATHUBBI, TIPH POIYLIUPOBAHUH B KPBICAX,
B KJIETKAaX KPBICBI WJIH B THOpPUAOMAX, MPOUCXONALIMX W3 KJETOK KPBICHL, AHTHTEIO MOXKET
COIepPIKATh CaXapHYIO LEMNb U3 KPBICHL

Tepmun «obnacte Fc» B KOHTEKCTE HACTOSIIIEH 3asBKU HCIONB3YIOT it onpenesenus C-
KOHILIEBOH 00JIaCTH TSDKENOH e MMMYHOTJIOOYIINHA, KOTOPast COAEPIKHUT MO MEHbIIEH Mepe 4acThb
KOHCTaHTHOH oOnactu. B oObem ykazaHHoro TtepmmHa BxomuT obnacte Fc ¢ HaTuBHOM
MOCJIEIOBATENIbHOCTHIO M BapuaHThl obnactu Fe. Obnacte Fc ¢ HaTUBHOU MOCIIeI0BATEIEHOCTHIO
OXBATbIBACT PA3JINYHbIC BCTPEYAIOLINECS B MPUPOZAE MOCIENOBATENbHOCTH FC nMMyHOTIoOynuHa,

HanpuMep, pasianuHble noaTumnsl Ig u ux amnorennsle obmacti Fc (Gestur Vidarsson et al., IgG
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subclasses and allotypes: from structure to effector functions, 20 October 2014, doi:
10.3389/fimmu.2014.00520). CornacHO OGHOMY BapHaHTy peanu3anuu oonacte Fc Tsokenon nenu
IgG uenoseka pacmpoctpansiercs: ot Cys226 wiu ot Pro230 no kapOOKCHIIBHOTO KOHIA TSDKEJIOH
uen. OngnHako ymsuH Ha C-xoHue (Lys447) obmactu Fc MokeT mMpUCYTCTBOBATH HIIM MOMKET
orcyTcTBOBaTh. ECciu B HacTosiei 3asBke HE YKa3aHO HHOE, aMIHOKHCIIOTHBIE OCTATKH B 00J1aCTH
Fc nnm koHcTaHTHOI 007aCTH MPOHYMEPOBAHBI B COOTBETCTBHU C cucreMoii Hymepauuu EC, Taxxke
HasbiBaeMmoli nnngekcom EC, onucannoit B Kabat et al., Sequences of Proteins of Immunological
Interest, Sth edition Public Health Service, National Institutes of Health, Bethesda, MD, 1991.

Tepmunbl «Bapuant obmactu  Fc» u  «BapuantHas oOmacte Fc»  ucmonb3yrores
B3aMMO3aMEHSEMO B HACTOSIIEH 3asBKE U OTHOCATCA K mosunentuay obnactu Fc, comeprkaiemy
AMUHOKHUCJIOTHYKO  (ble) Momudukamuio(ui) OTHOCUTENbHO oOsactu Fc ¢ HaTuBHON
IIOCJIEIOBATENbHOCTBIO. BapuanTtel obnact Fc cornacHo HacTosiieMy H300peTEeHHIO ONpeiesIeHbI B
COOTBETCTBHH C aMHHOKHCJIOTHBIMA MOIU(HUKALMSIMU, KOTOPBIE X COCTABISIIOT. Takum o0pasom,
Harpumep, N297A npexncrasisier codoii BapuanT obnactu Fc ¢ 3ameHOl acnaparvHa ajJjaHUHOM B
MOJIO’KeHUH 297 OTHOCUTENHFHO UCXOMHOTO MOJHIENITHAA, TTIe YUCIO cooTBeTCTBYeT nHAekcy EC.
Hanpumep, IgGl N297A wuyenoBeka OTHOcHTCS K BapuaHty obmactu Fc, umeromemy
nocienosatenbHOcTh obnmactu Fc IgGl yenoBeka ¢ 3ameHoit N297A. Momudukauuu MOryT
npeAcTaBiIATh co00i fobaBneHue, IeNEeIUIO HITH 3aMEHY. 3aMEeHbI MOTYT BKJIFOYATh BCTPEYAO LIHECST
B NPUPOAE AMHHOKUCJIOTHI M HE BCTPEUAIOIIMECS B MPUPOAE aMHHOKHCIOTHL BapwaHT MoOkeT
COIEePIKATh HETPUPOIHBIE AMUHOKHCIIOTHI.

Tepmun «peuentop Fc» mnu «FcR» B KOHTEKCTE HACTOSLIEH 3asBKU OMHMCBIBAET PELIETTOD,
KOTOpBIi CBsi3bIBaeTCs ¢ 0bnacTrio Fe antrurena. CorlacHO HEKOTOPBIM BapraHTaM peanusanun FcR
npezacrasisieT coboir FcR denoBeka ¢ HaTHBHOI moCienoBaTeNIbHOCTBIO. COrIaCHO HEKOTOPBIM
Bapuantam peanusanuu FcR mpencrasmser coboit FcyR (ramma-penentop), BKIIFOYAs perienTopbl
noaknaccoB FcyRI, FcyRII u FcyRIIl, a Takke BKIFOYas ajuleNIbHbIE BapHAHTBI U (POPMBI
aNbTEPHATUBHOTO crutadicHra 3tux peuentopoB. FcyRII Bxmouaer FcyRIIA («akTuBupyrommii
peuentop») u FcyRIIB («MHrHOMPYIOIIHI pelenTopy ), KOTOpble UMEIOT CXOAHbIE AMUHOKHUCIIOTHBIE
NOCJIEIOBATEIbHOCTH M OTJIMYAIOTCS TJIABHBIM O0pPa3OM HX LHUTOMIA3MATUYECKUMH JOMEHAMU.
Axtusupyromuii peuentop FcyRIIA comepkuT MMMyHOpELENTOPHbIM aKTUBUPYIOLIMI MOTHUB Ha
ocHoBe TuposuHa (ITAM) B cBOeM IUTOIIaA3MAaTUYECKOM JoMeHe. MHrubupyromuii penentop
FcyRIIB comep:kuT MMMyHOPELENTOPHBIH MHTHOMPYIOMUI MOTHB Ha ocHOBe Tupo3uHa (ITIM) B
CBOEM IMTOIIA3MAaTH4YeCKOM foMeHe (cM., Hanpumep, Annu. Rev. Immunol. 15: 203-234 (1997)).
O630p FcR cm., Hanpumep, B Ravetch and Kinet, Annu. Rev. Immunol. 9: 457-492 (1991); Capel et
al., Immunomethods 4: 25-34 (1994); ude Haas et al , J. Lab. Clin. Med. 126: 330-41 (1995). Apyrue
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FcR, Bxmouas Te, koTopele OyayT uneHTHU(PUIMPOBaHBI B OyAyLIeM, OXBAaTHIBAIOTCS TEPMUHOM
«FcR» B HacTosien 3asiBke. Tepmun «penenrop Fe» unn «FcR» Takke BKIHOYAET HEOHATAJIbHBIN
peuenrop, FcRn, koTopsiii oTBevaer 3a nepenady matepunckux IgG mnony (Guyer et al., J. Immunol.
117 587 (1976) u Kim et al., J. Immunol. 24: 249 (1994)), u peryaupyer romMeocras
UMMYyHOTTIO0YIMHOB. M3BecTHBI criocoOb! n3Mepenus cesizbiBanus FcRn (cm., Hanpumep, Ghetie and
Ward., Immunol. Today 18 (12): 592-598 (1997), Ghetie et al., Nature Biotechnology, 15 (7): 637-
640 (1997); Hinton et al., J. Biol. Chem. 279 (8): 6213-6216 (2004); WO 2004/92219 (Hinton et al.)).
CeszpiBanue in vivo ¢ FcRn uenoBexa v nepruos mojxy>kKU3HU B CBIBOPOTKE MOJMITENITHA C BHICOKOM
apuHHOCTBIO CBsA3bIBaHUS ¢ FCRn denoBeka MOXHO ONpeneNHuTh, HAPUMEDP, Y TPAHCTEHHBIX
MBILIEH WK B TPAaHC(PULIMPOBAHHBIX JIMHUAX KJIETOK 4YesloBeKa, sKkcnpeccupyromux FcRn uenoseka,
WIN Y TIPUMATOB, KOTOPBIM BBOIST IMOJUIENTH] C BapuaHTHOU obmacteio Fc. B WO 2000/42072
(Presta) orucaHbl BApUaHTBl AHTUTEIN C YJIYUIIEHHBIM WJIM CHH)KEHHBIM CBsi3biBaHHEM ¢ FCR. Cm.
Takke, Hanpumep, Shields et al., J. Biol. Chem.9 (2): 6591-6604 (2001).

Tepmun «papmaneBTHuecku INpHEMIIEMOE BCIOMOTATebHOE BELIECTBO» OTHOCUTCSA K
pazOaBuTeNto, anblOBaHTYy (HampuMep, anbloBaHTy @PpeliHna (TOJIHOMY M HENOJHOMY)),
(bapMaLeBTUYECKOMY BCIOMOTATENIbHOMY — BELIECTBY, (hapMaleBTHUECKOMY HOCHTENIO MM
CTa0MIN3aTopPY, U T.A., KOTOPBIE BBOAST C AKTHBHBIM BEILIIECTBOM.

Tepmun «papmaueBTHUECKAs] KOMIIO3MLUS» OTHOCUTCS K TaKOW KOMITO3UIMH, KOTOpas
HaxomuTcs B popMme, Kotopasi odecnieunBaeT 3(HHEeKTUBHYIO OUOJIOrMYECKYI0 aKTHBHOCTh AKTHBHOTO
UHIPEMEHTA, CONEPIKAINErocsi B HeM, U He COAEPIKUT AOTMOJHHUTENbHBIX HHTPEAHEHTOB, KOTOPbIC
00J1aatl0T HEeNpUEeMJIeMOH TOKCHYHOCTBIO JJisi  CyOBeKTa, KOTOPOMY BBOIST YKa3aHHYIO
KOMIIO3ULIUIO.

B naHHOIi 3asBKe «MIMMYHOKOHBIOTAT» MPENCTABISIET COOOH aHTUTENO, KOHBIOTHPOBAHHOE C
OHUM WJI OoJiee NPYTMMHU BEIIECTBAMH, BKIIFOYAs, HO HE OrPAaHUYUBASICH LUTOTOKCHYECKUMHU
areHTaMH WIn MeTKaMu. « IMMyHHas ciuTasi MOJIEKyJiay TpencTaBisier coO0 aHTUTENO, KOTOPOe
CIIUTO TyTeM KOBAJEHTHOIO COCAMHEHHS C ONHUM WU Oojiee APYIrMMH TNENTHIAMH HIIH
MOJIMTIENTAIAMH.

B 00beM TepMuHa «TEpaneBTUYECKHH areHT», OIMMCAHHOTO B HACTOSIIEH 3asBKE, BXOST JIFOObIE
BEIECTBA, KOTOpble 3()PEKTHBHO NPENOTBPALIAOT I JieYaT COOTBETCTBYIOLINE 3a00JIEBaHUS,
TaKHe KaK pa3Hble BUBI paKa.

TepMuH «IUTOTOKCHYECKUN areHT» B KOHTEKCTE€ HACTOSLIEr0 HM300pPETEHUs OTHOCHUTCS K
BEIIECTBY, KOTOPOE HHTHOUPYeT WJTH MPEIOTBPAINALT KJIETOUHYIO () YHKIIUIO /WU BhI3bIBAET rHOEITh

WJIU pa3pyLUECHHUE KIETKU.
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«XUMHUOTEPANEBTUYECKHE  AreHTbl»  BKIIOYAIOT  XUMUYECKHE  HU3KOMOJICKYJISIPHBIC
JIEKAPCTBEHHBIE CPEACTBA, KOTOPbIE MOXKHO NMPUMEHATHb NMPH JICUEHUH Pa3HbIX BUIOB paka WM
3a005€BaHNH IMMYHHOM CHCTEMBL.

TepMHUH «HU3KOMOJIEKYJISIPHOE JIEKAPCTBEHHOE CPENCTBO» OTHOCUTCS K COEIMHEHUIO C HU3KOH
MOJIEKYJIIPHOW MacCOi, KOTOpPO€ MOXKET peryJiupoBaTh OHOJOrHueckue mporecchl. «Mamas
MOJIEKYJIa» OMPeAesieTCsl Kak MOJIEKyJia ¢ MOJIeKy JsipHOi Maccoi meHee 10 k/la, oOpraHO MeHee 2
k/la u npeanoututenpHO MeHee 1 k/la. Manble MOJNEKyJIbl BKIIFOYAOT, HO HE OTPAaHUYMBAKOTCS
MePEYNCIEHHbIMI, HEOPTAaHUYECKUE MOJIEKYJIbl, OpTAHUUECKNE MOJIEKYJIbI, OPTaHUYECKHE MOJIEKYJIB,
colep:kallie HEOPraHWYEeCKUl KOMIIOHEHT, MOJIEKYJbL, COAEp’Kallhe paguOaKTUBHBIN aToM,
CHUHTE€TUYECKUE MOJIEKYJIbI, TENTHAOMUMETHKN 1 MUMETHKU aHTUTEJ. B KauecTBe TepaneBTHIeCcKuX
are€HTOB MaJIble MOJIEKYJIbI JTy4Ile CIIOCOOHBI MPOHUKATH Yepe3 KIETOYHbIe MEMOpaHbI, YeM OOJbIIHe
MOJIEKYJIbI, MEHEE MOJBEPIKEHbI AETPaallii U MEHEE BEPOSITHO 3aIMYCTIT UMMYHHBIN OTBET.

TepMuH «KMIMMYHOMOAYJISITOPY» B KOHTEKCTE HACTOSIIEH 3asBKU OTHOCUTCS K IPUPOAHOMY HIIU
CHUHTETHYECKOMY AKTUBHOMY AareHTy WM JIEKAPCTBEHHOMY CPEICTBY, KOTOpOE€ MOAYJIUPYET
(HampuMep, MOJABIISAET I YCUIINBAECT) UMMYHHBIH OTBET. IMMYyHHBII OTBET MOKET MPENCTABISThH
coOOH T'yMOpaJIbHBI OTBET WJIM KJIETOYHBI OTBET. B HEKOTOpBIX Cilydasx UMMYHOMOZYJISTOP
BKJIIOYAeT HMMMYHOCYIIPECCOp, KOTOpbIii  MHrMOMpPYeT HMMMYHHBIAH  OTBET, HAampuMep,
UMMYHOCYIIPECCOpP, KOTOPBIM ONaronpusTHO MHIMOUPYET MMMYHHBIH OTBET NMPU BOCMAJEHHH U
ayTOMMMYHHBIX 3a00JIeBaHUsIX. B Ipyrux ciydasx UMMYHOMOJIYJISITOP BKJIFOUAET aKTHBHBIN areHT
WJTH JIEKAPCTBEHHOE CPEACTBO, KOTOPOE YCHUIIMBAET UMMYHHBIM OTBET, HAIIPUMEP, aKTHBHBIN areHT
WIN JIEKAPCTBEHHOE CPEACTBO, KOTOpOE ONIArONPHSITHO YCHJIMBAET MPOTHBOPAKOBBIH WMMYHHBIH
OTBET IPHU JICUEHUH paKa.

TepMHHBI «PaKOBBINY» U «PAaK» OTHOCSTCS HJIH OMKCHIBAIOT (PU3HOJIOTMYECKUE PACCTPONCTRA Y
MJICKOITUTAOLINX, JJISI KOTOPBIX OOBIMHO XapakTepeH HEePEeryJupyeMblil pPOCT KIETOK. JTO
OTpeiesIeHIE BKIFOUAeT J0OPOKAYECTBEHHBIE U 3I0KAYE€CTBEHHBIE OMYXOJIA U TIOKOSIIIIUECST Oy XOJIH
UM MUKpomeTactasbl. «Pak» BKJIIOYAaeT, HO HE OTPAaHUYMBAETCS TMEPEUNCIICHHBIMHU, COJIUIHBIC
OIMyXOJI U TeMO0IacTo3bl. IIpuMephl pa3IMuHbIX BHIOB paka BKJIKOYAIOT, HO HE OrPaHUYHBAKOTCS
MEePEeYNCIIEHHBIMU, KAPLIUHOMY, TUM(pOMY, OJ1aCTOMy, CAPKOMY H JIEUKO3.

TepMuHBI «BOCTIAJIEHUE W/WJTH ayTOUMMYHHbBIE 3a00JIeBaHUS» NPEIHA3HAYEHBI IJIsl ITUPOKOTO
oxBaTa JHOOBIX BOCHAJUTEJBHBIX WMJIU HMMYHHBIX COCTOSIHHN (HAmpuMep, MaTOJOTHIECKOro
BOCHAJIEHUSI M ayTOMMMYHHBIX 3a00JieBaHUi). «AYTOUMMYHHbIe 3a00JIEBAaHUS» MPEICTABIISIIOT
co0oif 3a00IeBaHUs UM COCTOSIHUSI, KOTOpPbIE BBI3BaHbI COOCTBEHHBIMH TKAHAMH WM OpraHaAMH
UHAMBUJyYMa U HAlleleHbl Ha HMUX, WJIH COBMECTHO CErperupoBaHHbIE pacCTPONMCTBA MU HUX

MNPOABJICHUA, WIN COCTOAHNS, BO3HHKAKOIIWE W3 HUX. AYTOI/IMMYHHI:;IG 3a001eBaHMs MOTYT
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OTHOCHUTBCSI K COCTOSIHHUSIM, KOTOPBIE BBI3BAHBI WJIH YCYTYOJSIOTCS OOpasoBaHMEM B-KIETOK,
KOTOpBIE NPOAYLMPYIOT AaHTHUTENA, PEAarupyrollne C HOPMAaJIbHBIMM TKAHSAMH OpraHu3Ma H
aHTUreHaMH. AyTOMMMYyHHBbIE 3a00JI€BaHMS TaKXKe MOTYT MPEACTaBISATh COOOH 3a0oneBaHws,
KOTOpbIE BKJIFOUAIOT CEKPELHI0 AayTOAHTUTEN, CHeUU(UYHbIX B OTHOLIGHUH JIHTOIOB,
NPOUCXOMAIINX U3 AyTOAHTUI'€HOB (HAPUMeEp, SAEPHBIX AaHTUTE€HOB).

TepMuH «BEKTOp» B KOHTEKCTE HACTOAIIEH 3asBKM OTHOCHUTCS K JIOOBIM PEKOMOWHAHTHBIM
NOJIMHYKJIEOTUIHBIM KOHCTPYKLMSAM, KOTOPbIE MOKHO NPUMEHATh C LeNbI0 TpaHchopmauuu (T.e.
BBeneHus1 rereposiorndnoii JIHK B kierku-xossieBa). OauH THII BEKTOPOB MPENCTaBISIET COOOH
«mIasMuAy», KONbLEBYHO merno asyxuenodeduHou JIHK, B KOTOpyH0 MOXHO JIMTMPOBAaThb
nononaauTenbHeli cermeHT JIHK. JIpyroii Tun BeKTOPOB NpencTaBiseT cOOOH BUPYCHBII BEKTOD, B
KOTOPOM B BHUPYCHBIN N'€HOM MOKET OBITh JIUTHpoBaH nononHutenpHbiil cermeHT JIHK. HekoToprie
BEKTOPBI CIIOCOOHBI aBTOHOMHO pPEIUTMLIUPOBATHCS B KJIETKE-XO3fHMHE, B KOTOPYIO HX BBOMST
(mampumep, OakTepuaNbHbIE BEKTOPBI, MMEIOINE OaKTEepHUATbHYI0 TOYKY Hadajla PeIUTMKAalHd, U
SMHMCOMHBIE BEKTOPbI MJIEKONMUTAIOUINX). Jlpyrue BeKTOphl (HAapUMep, HE3NMHUCOMHBbIE BEKTOPbI
MJIEKOINUTAIOIINX ) BCTPAUBAIOTCS B TEHOM KJIETKHU-XO3S5IFHA MOCJIe BHEAPEHHS B KJIETKY-XO3HHA, U
MOCPEACTBOM 3TOTO PEILTULUPYIOTCSI BMECTE C TEHOMOM X 03s1MHa. KpoMe TOro, HeKOTOpbIe BEKTOPBI
MOTYT HAIIPaBJISATh 3KCIHPECCHI0 T'€HOB, KOTOpbIE (PYHKIMOHAIBHO CBSA3aHBbl Takue BEKTOPBI
Ha3bIBAIOT B HACTOSLIEH 3asBKE «BEKTOPOM 3KCIpeccHuu». BeKTop sKCmpeccuu OTHOCUTCS K
HYKJIEMHOBOM KHCJIOTE, KOTOpasi MOXET PEIUIMLUPOBATh U 3KCIPECCUPOBATH LIENEBONW I'eH, KOrAa
KJIETKa-XO03MH TpaHC(HOpMUPOBaHA, TpPAaHCHUIMPOBAHA WM TPAHCAYLHPOBAHA YKA3aHHBIM
BEKTOPOM. BeKkTop 3KCrmpeccuu COAEpKUT OOUH WM Oojiee (PEHOTHIMHYECKHX CEJIEKTHPYEMBbIX
MapKepoB U TOYKH Haudasla PEIUIMKALIUH, YTOOBI TAPAHTUPOBATh COXPAHEHHE BEKTOpPa U 00ECIeunTh
aMIUTH(UKALMIO B XO35IUHE, TPU HEOOXOJTUMOCTH.

TepMun «CyOBEKT», WU «IALMEHT», WIA «MHIAWBHI» B JAHHOW 3asiBKE BKJIOUAET JIFOOOTO
YeJIOBeKa WJIM He SIBIIIFOIIErOCs] YeJIOBEKOM JKMBOTHOTO. B 00BeM TepMHHA «HE SIBISFOIIEECS
YEJIOBEKOM JKUBOTHOE» BKJIIOUEHBI BCE ITO3BOHOYHBIE, TAKWE KAaK MIIEKONUTAIOIIUE U He
MUIEKOITUTAIOLINE, TAKUE KaK OTJIMYHBIE OT YEJOBEKA MPHUMATHI, OBIbL, COOAKH, KOIIKH, JIOLIAJIH,
KPYITHBIHA POTaThIil CKOT, Kypbl, aMPUOUH, pENTHIINH, U T.JI.

Tepmunbl «TepaneBTHYeCKH 3P ()EKTUBHOE KOJIMYECTBO», «TepareBTUUECKH 3(QekTuBHASA
no3a» U «3¢p(PEeKTUBHOE KOJIUYECTBO» B HACTOSIIEH 3asBKE OTHOCATCS K KOJNWYECTBY AHTHTENA K
OX40 win ero aHTUTEHCBS3BIBAIOIIETO (PparMeHTa COTJIACHO HACTOSIIIEMY H300pPETeHUI0, KOTOpOoe
3¢ }EeKTUBHO MPEeAOTBpAINAeT WM YJIyYIIaeT CHMIITOMBI ONHOTO WM Oonee 3a0oneBaHMN WIH
COCTOSIHUI WM pa3BUTHE 3a00JI€BAaHUN MITH COCTOSTHHH, KOT/Ia €T0 MPEAOCTABIIIIOT KJIETKAM, TKAHSIM

Ui CY6"beKTaM, OTACIBbHO HJIN B KOM6I/IHaLII/II/I C APYyTUMU TEPANECBTUYICCKUMU JICKAPCTBEHHBIMU
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cpencreamu. TepaneBruuecku 3 eKTHBHAS 1032 TAKXKE OTHOCUTCS K KOJMYECTBY aHTUTEJIA UITH €r0
AHTUTeHCBS3BIBAIOIIETO (PparMeHTa, KOTOPOrO JOCTATOYHO, YTOOBI IMPHUBECTH K YJIYUIIEHHIO
CHUMIITOMOB, TAKOMY KaK KOJIMYECTBO JUJIsl JICUSHHUs], U3JICUEHHsI, TIPEIOTBPALICHNS FIIH YITyqIIeHUSI
COOTBETCTBYIOLINX MEAULIMHCKUX COCTOSTHUI WM JJISl YBEJTMUEHUsI CKOPOCTH JICUCHUS, U3JICUEHUS,
NPEAOTBPAIIEHUs] WM YIY4IIEeHUs] TaKUX cocTosHud. Korma akTUBHBIA WHIPEIUEHT BBOZST
UHIUBUAYYMY OTHENbHO, TepamneBTHUecKU 3(PQeKkTrBHAs 1032 OTHOCHUTCS TOJBKO K YKa3aHHOMY
uHrpequenry. Ilpu BBeneHMM B KOMOMHAIMM TepaneBTHYeCKH 3(PQeKTuBHAs 1032 OTHOCHUTCS K
o0ImemMy KOJNNYECTBY aKTUBHBIX WHIPEOHEHTOB, BHOCAIIMX BKJIAJ B TEPANEBTHUECKHE AECHCTBUS,
HE3aBHUCUMO OT TOTO, BBOAAT JM HMX B KOMOHHAIIMM, IOCIENOBATENIbHO WIM OJHOBPEMEHHO.
O} dexTuBHOE KOIMUECTBO TEPANEBTUUECKOTO areHTa MPUBEAET K YJIYUIIEHUIO AMArHOCTUYECKHX
KpUTEpUEB WM MapaMeTpa 1o MeHbinei mepe Ha 10%, oObHO 1Mo MeHblieil mMepe Ha 20%,
NPEANOYTUTEIBHO 0 MEHbIIeld Mepe npuOamsuTenbHo Ha 30%, Oojiee MPENrOYTHTENBHO IO
menblIel Mepe Ha 40% 1 HanOoJiee PeIIOYTUTENBHO O MeHbIIeH Mepe Ha 50%.

B Hacrosiieil 3asBKe «ICYHTDY WM «OCYIIECTBJISITh JICUEHHUEY, WIN «ICYEHHE» BKIFoUaet 1)
TEPaneBTUYECKUE Mepbl, KOTOpble H3JIEYMBAIOT, OONerdaroT ¥ OCHaOJIAIT  CHUMITOMBI
AMArHOCTUPOBAHHOTO IATOJIOTMYECKOTO COCTOSHMS WM 3a00JeBaHMs W/WIM OCTAHABIUBAIOT
IPOrpecCUPOBaHNE AMATHOCTUPOBAHHOTO MATOJOTMYECKOrO COCTOSIHUS WM 3a00ieBaHus, U 2)
npeaynpeanTeNIbHbIE I MPOQUIAKTUIECKUE MEPhl, KOTOPBIE MPEIOTBPALIAIOT U/UJIH 3aMEJISIOT
pa3BUTHE MATOJOTHMYECKOTO COCTOSIHUS WK 3a0oseBanus. Takum 00pa3oM, CyOBeKT, MONyYaromui
JieYeHne, BKJIFOUAeT WHAMBHIYYMa, KOTOPBIA CTpagai OT 3a00JieBaHUs, WHAMBUAYYMA, KOTOPBIHA
UMeeT MPepacroioKeHHOCTh K 3a00IeBAHUIO, U WHAWBUAYYMA, KOTOPBIH XOYeT MPeIOTBPAaTUTh
3aboneBanue. COrnacHO HEKOTOPHIM BapHAHTAM PEATH3AMH HACTOSIIIEe N300PETEeHHE OTHOCHTCS K
JEUEHUIO 3a00JieBaHUS WM COCTOSIHHS. B HEKOTOpBIX JAPYrHX BapUAHTAX peajn3alud B
COOTBETCTBHH C HACTOSALINM H300pPETEHHEM NPEIUIOKEHO IMpeNoTBpalleHie 3a00JeBaHus N
COCTOSTHUSI.

B HEKOTOpBIX BapHaHTaX peaM3ally HACTOSIIETO H300pEeTeHMsI, «JIeUueHHe» 3a00eBaHMs UITH
COCTOSIHUSI OTHOCHUTCSl K VJIYYIICHHIO 3a00JIeBaHUS WM COCTOSIHHA (T.€., OOJIETUEHHIO, WIIH
NPEAOTBPAIIEHUIO, WJIM YMEHBIIEHHIO MPOrpecCUpOBaHMs 3a00JIeBaHMs UM 1O MEHbLIEH Mepe
OJTHOTO M3 €r0 KJIMHUYECKUX CUMNTOMOB). COrIaCHO HEKOTOPBIM JIPYTMM BapUaHTaM peaju3aluu
«JIEUEHHE» OTHOCHTCSl K OCIA0JICHHIO WM YJIVYIICHHIO 10 MEHbINEH Mepe OIHOro mMapaMmerpa
OpraHu3Ma, BKIIIOYas Takue (pu3myeckue mapamerpbl, KOTOPbIE MOTYT OBITh HE3aMETHBI IS
nareHTa. COrnacHO HEKOTOPBIM JAPYTHM BapuUaHTAM pEAIN3aLUN <«JIEYEHHE» OTHOCUTCA K
perymsiuuy  3a00fieBaHMSl WM COCTOSTHMA (pusmueckn (HampuMmep, cTaOwinM3auus 3aMeTHOTO

cuMIToMa), (PU3NOIOTHUYECKU (HampuMep, cTadwim3anus (PU3MUECKOro mnapamerpa), Wi 00ouMu
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nyTssMu. CriocoObl OLIEHKU JICUeHHs W/WJIM TMPENOTBpaIleHus] 3a00/ieBaHus OOBIMHO W3BECTHBI B
JAHHOM 00IaCTU TEXHUKH, €CJIM OHU SIBHO HE OMMCAHBI B HACTOSIIIEN 3asIBKE.

B npyrux BapuaHTax peajqu3aliii HACTOSIIEro N300PETeHUs, TP EeAOTBPALICHIE» 3a00IeBaHUS
WIH COCTOSIHUSI BKJIFOYAeT WHTHMOMPOBAaHWE BO3HUKHOBEHUS WM pa3BUTHs 3a00JI€BAHUS WIIH
COCTOSIHUSI WUTH CHUMIITOMAa KOHKPETHOTO 3a00JIEeBaHUSI WM COCTOSIHHS. B HEKOTOPBIX BapHaHTax
peanu3alunu CyObEeKT C CEeMEMHBIM aHAMHE30M PakKa SIBJIIETCS] KAHIUIATOM JJIsl TPOGUIaKTHIECKOH
cxembl mpueMa. OOBIMHO B CiIy4ae paka TEPMUH «IPEIOTBPALIECHHE» OTHOCUTCS K BBEICHUIO
JIEKAPCTBEHHBIX CPEICTB CyOBEKTy A0 Haudaja COCTOSHUM WM CUMIITOMOB Paka, B YaCTHOCTHU, Y
cyOBeKTa ¢ PUCKOM Pa3BUTHS paKa.

CornacHo HEKOTOPBIM BapUAHTAM peajIM3alUH TMOCTe <JICYeHHS» paka C MOMOIIBIO crocoda
COTJIACHO HACTOSIIEMY U300PETEHUIO CUUTAIOT, YTO OTAENIbHBINA MAl[UEHT YCIIEITHO BbUICUEH, €CITH Y
YKa3aHHOTO MHAMBHIyyMa HaOMIONAIOT OAHO WM 0OOJiee U3 CIENYIOIIEro. YHCIIO PAKOBBIX KJIETOK
YMEHBIINJIOCh WM PAaKOBBbIE KJIETKM TOJHOCTBIO HCUE3JIH, pa3Mep OIMyXOJd YMEHBIIHICS,
uHQUIBTpAIMs PAaKOBBIX KJIETOK B mepudepuyeckre OpraHbl MHrHOMPOBaHA WJIM OTCYTCTBYET,
BKJIIOYAsi, HANpUMEp, pacCIpOCTPaHEHHWE pPAKOBBIX KJIETOK B MSIKHE TKAaHU U KOCTH,
METACTa3UPOBAHKUE OMYXOJU MHIMOMPOBAHO WJIM OTCYTCTBYET, POCT OMYXOJH WHTUOMPOBAH HIIH
OTCYTCTBYET, OAMH WU OOjieeé CHMITOMOB, CBSI3aHHBIX C OINpPENEJICHHBIM DPAKOM, OCIaOJIeHBI,
3a00J1eBa€MOCTh U CMEPTHOCTb CHIKEHBI, KAYECTBO JKU3HHU YJIy4YIIEHO, 3a00JIeBA€MOCTb, YacTOTa
BO3HUKHOBEHUS MJIM OHKOT'€HHOCTh OIMYXOJIU CHIKEHA, YMCIIO MJTH YaCTOTa BO3SHUKHOBEHUS PAKOBBIX
CTBOJIOBBIX KJIETOK B OIYXOJIH CHHYKEHA, OTyXOJIeBbIe KJIeTKU Nu(depeHIIUPOBAHBI B HEOHKOTEHHOE
COCTOSIHUE, HJTH KOMOWHAITMIO HEKOTOPBIX M3 YKa3aHHBIX 3 PeKTOB.

«MHrubupoBaHue pocTa OMyXOJm» OTHOCUTCS K JFOOOMY MEXaHH3MY, TTOCPEICTBOM KOTOPOTO
MOKHO WHIMOMPOBATH POCT OMyXOJIEBBIX KJIETOK. B HEKOTOpPBIX BapUaHTAaX peaju3aluud POCT
OMyXOJIEBBIX KJIETOK WHTHOUPYIOT MyTeM 3aMeJUIeHHs] Mpojiudepalnyd OMyXOJeBbIX KJEeTOK. B
HEKOTOPBIX BAPUAHTAX PEANM3alHUU POCT OMYyXOJIEBBIX KJIETOK WHTHOHPYIOT MyTeM OCTAHOBKH
nponudeparuy OMyxoJieBbIX KJIETOK. B HEKOTOpBIX BapHaHTaX peaM3alUdd POCT OMYyXOJIEBBIX
KJIETOK WHTHOUPYIOT TYTEM YHUYTOXKEHUS OIyXOJIEBBIX KJIETOK. B HEKOTOpBIX BapHaHTax
peanu3aliy poCT OMYyXOJIEBBIX KJIETOK MHTHONPYIOT My TeM WHAYKLIMH AITONTO3a OMyXOJIEBBIX KIIETOK.
B HekoTOpBIX BapHaHTaX pean3alllid POCT OMyXOJIEBBIX KJIETOK HMHTHOUPYIOT MyTE€M WHAYKLIHU
¢ HepeHIIUPOBKH OMYXOJIEBbIX KJIETOK. B HEKOTOPBIX BapUAHTAX PeAU3AIMU POCT OMYXOJIEBBIX
KJIETOK MHTUOMPYIOT MyTEM JIMIIEHUs] OMyXOJIEBbIX KJIETOK MUTATEJHbHBIX BEIIECTB. B HEKOTOPBIX
BapHAHTAX PeajiM3alliyl POCT OMYXOJIEBBIX KJIETOK MHIHOUPYIOT MyTEM MPEIOTBPALICHHUS] MUTPALIUN
OIMMYXOJIEBBIX KJIETOK. B HEKOTOPBIX BapHAHTAX PeaM3aLIH POCT OMYyXOJIEBbIX KJIETOK HHTHOUPYIOT

NyTEM MPEAOTBPAILICHNA NHBA3UU OITYXOJIEBBIX KJICTOK.
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B nanHOI1 3as1BKe «MI€HTUYHOCTD MOCJIEA0BATENbHOCTEN» OTHOCUTCS K CTENIEHH UEHTUYHOCTH
MOCJIEI0BATENILHOCTEMH, OINpeNIeIeHHONH Ha OCHOBAHUY MOCJIE0BATEIbHOIO CPABHEHUS HYKJIEOTHIOB
WIA aMUHOKHCIIOT B OKHe cpaBHeHHUs. «(IIpOLeHT) HOEHTHYHOCTH MOCIEN0BATEIbHOCTEH» MOKHO
paccuuTaTh, Kak  ONHMCAHO  Jajee. CpaBHEHHE  JBYX  ONTUMAJIbHO  BBIPOBHEHHBIX
MOCJIEI0BATENIBHOCTEH B OKHE CPaBHEHHsl, OIpeNeJIeHUE KOJINYECTBA MOJOKEHUH C OIMHAKOBBIM
OCHOBaHHEM HYKJIEMHOBOM KucioTsl (Hanpumep, A, T, C, G, I) nim ognHaKOBBIM aMUHOKHUCJIOTHBIM
ocraTkoM (Hampumep, Ala, Pro, Ser, Thr, Gly, Val, Leu, Ile, Phe, Tyr, Trp, Lys, Arg, His, Asp, Glu,
Asn, Gln, Cys u Met) B IBYX MOCJIENOBATENBHOCTX C MOJYUYEHHEM KOJUYECTBAa COBIIAJAIOIINX
MOJIOJKEHUI, JeJieHHe KOJNYEeCTBA COBMNAAAIOIIUX MOJNIOKEHUH Ha CyMMapHO€ KOJMYECTBO
TMOJIO’KEHUI B OKHE CpaBHEHUS (T.€., pa3Mep OKHA) U YMHOXKeHHe pesysbrara Ha 100, ¢ monyueHnem
NPOLEHTa MAEHTUYHOCTU MOocienoBatenbHocTell. ONTUMAaIbHOTO BBIPABHUBAHUSA C  LENbBIO
OIlpeAeeHs] MPOLEHTa HASHTUYHOCTH IOCJIEA0BATENbHOCTEH MOXKHO JOOUTHCS pPa3Id4HbIMH
cnoco0amMu, M3BECTHBIMU B JAHHOH OOJACTH TEXHUKH, HAIPUMEpP, HCIOJb3Ysl OOIIEAOCTYIHbBIE
KOMIIbIOTEpHbIe Nporpammel, Takue kak nporpaMmmbl BLAST, BLAST-2, ALIGN nnu MEGALIGN
(DNASTAR). Crnenuanuctsl B JaHHOW O0JACTH TEXHHMKH CIIOCOOHBI OMPENEeIUTh MOAXOISIINE
napaMeTpsl U1l BBIPABHUBAHMS [TOCIIEOBATEIbHOCTEH, BKIIFOUAs JIIOObIE aITOPUTMBbI, HEOOXOAMMBbIE
JUIsT TOCTHXKEHHMS] MAaKCHMAJIbHOTO BBIPABHMBAHUs 10 BCEW AJIMHE IOCIENOBATEIbHOCTEN WIN
L[EJIEBOr0 y4yacTka I1OCJIEeNOBAaTeNbHOCTEH, KOTOopble cpaBHUBaOT. (COrjlacHO HAcTOSIIEMY
U300pETEHHIO Il TIOCIEAOBATEIbHOCTEH aHTUTEN MPOLIEHT MASHTUYHOCTH MOCIIEIOBATENbHOCTH
AMUHOKHCJIOT OTIPEAEIIIOT nyTeM ONTUMAJIbHOTO BBIPABHUBAHUS KaHJIUIaTHOU
NOCJIEIOBATEIbHOCTH ~ aHTUTENa C  pedEepeHCHOW IOCHeNOBaTEeIbHOCTPIO AaHTUTENA, U B
NPEANOYTUTEIPHOM BAPHAHTE PEaTM3aLIH B COOTBETCTBUHU CO cxeMol HyMmepannu Kabat.

B nacrosimeii 3asske « GBR830» npexncrasisier coboli antaroHucTudeckoe antureso k 0X40,
MOJIyYeHHOE MyTEM BPEMEHHOW SKCIIPECCHU B COOTBETCTBUHU C IOCIEAOBATEIBHOCTSIMHU TSDKEJION
uerm u jerkoi nenu VH6/VLY, packperreimu B8 WO 2013008171; «OX40mAb24» mpencrasinsieT
coboii aronuctudeckoe antureao kK OX40, momydeHHOE NyTEeM BpPEMEHHOH SKCIPECCUU B
COOTBETCTBHU C IOCJIE€N0BATEIbHOCTSIMH TSKENION 1enmu M jerkou nernu antureiaa OX40mAb24,
packpbireivu B WO 2016057667, «11D4» npencrasnsiet coboit aroHucTHYecKoe anturesio k 0X40,
MOJIyYeHHOE MyTEM BPEMEHHON 3KCIPECCHH B COOTBETCTBUM C IMOCIEN0BATENLHOCTAMHU TSKENION

uenu u jgerkoi nenu anturena 11D4, packpsiteimu B WO 2009079335.

AnTtuteno k OX40 u ero nosryuenue
AHTHTENIO COTJIACHO HACTOALIEMY H300PETEHMI0 MOXHO MHOJYyYUTh C IOMOIIBIO JHOOOro

NOAXOAIero cnocoda monydeHus anTturena. JoOyro noaxomsamyro ¢opmy OX40 MOXKHO
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UCTIONIb30BAaTh B KAYECTBE MMMYHOT€HA (aHTUTEHA) JUTs NOJIYy4YeHUsI aHTHTEN. B xadecTse mpumepa,
HO He orpanndenusi, mo6oi Bapuant OX40 nmm ero GparMeHT MOXKHO HCIOJNIB30BATh B KAueCTBE
umMMmyHoreHa. CorjlaCcHO HEKOTOPhIM BapUaHTaM peaM3alii KJIETKH THOPUAOMBI, IPOAYLHPYIOLIHE
MBILIMHBIE MOHOKJIOHAJIbHBIE aHTuTeNa K OX40 yenoBeka, MOKHO TOJYYUTh C TIOMOIIBIO CIIOCOOOB,
XOpOLIO M3BECTHBIX B JAHHOW OOJIACTH TEXHUKU. YKa3aHHbIE CIOCOObI BKIJIFOYAIOT, HO HE
orpaHUYeHbl THOPUIOMHON METOAMKOH, N3HadaIbHO paspaboranHoi Kohler et al., (1975) (Nature
256: 495-497). IlpennouTuTeabHO B COOTBETCTBHU CO CTAHAAPTHBIM IMPOTOKOJIOM BBIAEISAIOT KJIETKU
CEJIE3€HKHU MBIIIN U OCYIIECTBIISIOT CIUSHUE C JMHUEH KJIETOK MUEJIOMbI MBIIHU ¢ MOMOLIb0 11O
WUJIH 3JIEKTPOCIUSIHUSA. 3aTeM MPOBOIST CKPUHUHT KJIETOK THOPUIOMBI, CEKPETUPYIOLINX aHTUTEJIO C
OX40-csa3piBaromieit  aktuBHOCTBIO. [locnenoBarensHocT  JIHK  BapmaOenpHbIX — OOsacreii
UMMYHOIJIOOYJIMHA W3 KJIETOK T'MOPUAOMBI COIJIACHO HACTOALIEMY M300PETEHHIO MOXKHO
JETeKTHPOBATh C MOMOLIBIO criocoba Ha ocHoBe TP ¢ BrIpOKI€HHBIMU MTpaliMepaMH.

AHTHUTENA U3 TPBI3YHOB (TAKUX KaK MBIIIN) MOTYT BBI3bIBATH HEXKENATEIbHY0 HMMYHOI€HHOCTD
aHTUTENA, KOrZa UX UCHOJBb3YIOT B KaUeCTBE TEPaNeBTUYECKUX JIEKAPCTBEHHBIX CPEACTB i VIVO.
IToBTOpPHOE MPUMEHEHNE BbI3bIBAET UMMYHHBIHM OTBET Ha TEPAleBTUYECKHUE aHTUTENA Y JIFoAeH. DTOT
BUJ MMMYHHOTO OTBETA IIPUBEIET IO MEHbIIEH Mepe K yTpaTe TepaneBTHY eckoi 3((eKTHBHOCTH H,
B TSDKEJIBIX CJIY4asiX, IPUBEET K MOTEHIHAIbHO JIETAIbHON ajulepriudeckoil peakuuu. OauH crnocod
CHI)KEHUSI UMMYHOT€HHOCTH AHTHUTENl TPbI3YHOB BKJIFOYAET IOJIYYeHHE XHUMEPHBIX AaHTUTEN, B
KOTOPBIX BapHabeIbHY0 OOJIACTh MBIIIN CJIMBAKOT ¢ KOHCTAHTHOH 00yacThio yenoseka (Liu et al.
(1987) Proc. Natl. Acad. Sci. USA 84: 3439-43). OnHako COXpaHEHUE WHTAKTHBIX BapHaOeNbHBIX
o0J1acTei rppI3yHOB B XUMEPHBIX AHTUTEJIAX BCE €I1e MOXKET BbI3bIBATh OMACHYI0 HMMYHOT€HHOCTb
y MalUeHTOB.

IMpuBueky CDR u3 BapuabesbHON 00J1aCTH IPbI3yHA HA KapKac YejioBeka (T.e. TYMaHU3AIHIO)
UCTIONIB3YIOT, YTOOBI JOTOJHUTEIbHO MHHHUMH3UPOBATh TOCJIEAOBATEIBHOCTh TIpbl3yHA. Jlitst
I'YMaHU3HPOBAHHOTO aHTUTENIA B COOTBETCTBHHU C HACTOSIIUM H300peTerneM, yaactku CDR mpim
MOKHO BCTPOUTH B 3apOJBILIEBBIN KapKac 4YeJOBEKa, MPUMEHssI CIOco0, M3BECTHBIM B JaHHOM
obnactu Texauku. Cm. Winter et al., matent CIIIA Ne 5225539 u Queen et al., matent CIITA Ne
5,530,101; US 5,585,089; US 5,693,762 u US 6,180,370.

Tounyto rpanuLy nocnenoBaresbHOCTH aMUHOKHCTIOT CDR BapuaOenpHON 00acTH aHTHUTENA
COIJIACHO HACTOSIIEMY H300pPETEHHI0 MOJKHO OIPENeNUTh, HCIONb3ysl JIOOYI0 M3 MHOXKECTBA
XOPOIIO U3BECTHBIX cxeM, Hanpumep, Kabat, Chothia, AbM, Contact unmu North. Crienyer oTMeTuts,
YTO rpaHnna BapuadenpbHoro ydactka CDR ogHOro u Toro ske aHTuTena, MmoyydeHHas! ¢ IIOMOLIBIO
pa3JMYHBIX CHUCTEM OINpeAeNieHul, MOeT oTiuuarbcs. To ectb, mocnenoBarenbHocTH CDR

BapHa6eanoﬁ obnactu OOHOTO U TOI'O K€ aHTUTEJIA, OIIPEACTICHHBIE C ITOMOIIBIO PA3JIMYHBIX CUCTEM
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HYMepaLuy, pa3nudHbl TakuM oOpa3oM, KacaTeabHO OMNpEAETICHHs aHTUTeNa C OINpeneseHHOH
nocnenoBatenbHocThio CDR B COOTBETCTBUM C OmpenefeHHeM, NPHUBEIEHHBIM B HACTOSLIEM
n300peTeHnH, B OObEM TEPMHUHA «AHTUTEJIO» TAaKKE BXOAWUT AHTHUTENO, MOCIEAOBATENBHOCTD
BapuabesbHOM 00JIACTH KOTOPOT'O CONEPKUT YKA3aHHYIO OMPeNeNIeHHYIO nocienoBareibHOCTs CDR,
HO ¢ oOo3HaueHHOH rpanuneii CDR, OTIHYHONW OT yKka3aHHOH B HACTOSALIEM H300PETEHUH IS
ornpenesneHHON nocnenosarenbHocTH CDR, BeiencTBue NpUMEHEHHs PA3JIMYHBIX CXeM (TaKUX Kak
pa3JINYHbIE CHCTEMBI OIPEAENeHIS WX X KOMOMHALINH).

AHTHUTENA C PA3IMYHBIMEI BUAAMH CIIEHH(DIIHOCTH (T.€. pa3JIMUHBIME CATaMHU CBSI3bIBAHUSI 1JIs
pa3anuHbIX aHTUreHoB) UMeroT pasmuuHbile CDR. Tem ne menee, xorss CDR ornmuatorcss ot
AHTUTENA K AHTUTENy, JIMUIb OrPAHUYEHHOE YHCJIO TMOoJokeHud amuHokuciaor B CDR
HETIOCPEICTBEHHO BOBJIEUEHO B CBSI3bIBAHUE AaHTUT€HA. MUHUMAIbHYIO IEPEKPBIBAIOLIYIOCS 00IaCTh
MO3KHO OTIPEeIINTD, HCTIONb3Ysl IO MeHbIIel Mepe nBe u3 cxem Kabat, Chothia, AbM u North, 4ro0sr
o0ecrneYnTh «HAUMEHBLIYIO CBSI3bIBAIOLIYI) €IMHHULLY» U CBS3bIBAHHs aHTUreHa. HanmeHblias
CBSI3BIBAIOINAS €AMHHUIIA MOXKET MPEeACTaBIsATh coboit moarpymmy ocratkoB CDR. Crenuanuct B
JAHHOM 00JIaCTU TEXHUKHU MOMMET, YTO OCTATKH OCTAJILHOM YacTH nocienosaTeabHocT CDR MoskHO
OMpPEeNeNUTh B COOTBETCTBUU CO CTPYKTYpPOW M OeNKOBO# ykiankow aHTuTena. Takum oOpasom,
COrJIACHO HACTOSIIIEMY HM300pETeHHMI0 Takke MpeaycMoTpeHbl JioOble BapuanThl CDR,
MpeICTaBJIeHHbIe B HacTosLIel 3asBke. COrlaCHO HEKOTOPBbIM BapUaHTaM pealli3allii B BapUaHTE
CDR anturena k OX40 wiu ero aHTUIEHCBS3BIBAIOMIETO (PparMeHTa COMJIACHO HACTOSIIEMY
U300pETEHNI0O AMHHOKHCIOTHBIE OCTATKM HAUMEHBLIEH CBS3BIBAIOLICH EIUHULBI OCTAFOTCS
HEM3MEHHBIMH, Toraa Kak apyrue octatku CDR, onpenenennbie B coorBercTBru ¢ Kabat min IMGT,
MOKHO 3aMEHUTb KOHCEPBATHBHBIMU AMHUHOKHCJIOTHBIMH OCTATKaAMHU.

CornacHO HEKOTOPBIM BapHAHTAM pPEANM3ALHMUA HACTOSIIEr0 H300PETeHHsT NPEIJIOKEHO
antuTeno k OX40 WM ero aHTUTeHCBSI3bIBAOIMN (PPArMEHT, COAEp Kallue OT OJHOTO IO Tpex
OTIPENIEJIAOINX KOMIIEMEHTAPHOCTh YYaCTKOB Tspkeson nemny, Bbiopanubix 13 HCDR1, HCDR2 u
HCDR3, npuuem ykasanublii HCDRI1 coxeputr mocinenoBaTelbHOCTb aMHUHOKHCIIOT, KOTOpast
WIEHTUYHA MTOCTIeoBaTeIbHOCTH aMUHOKHCIOT corjacHO SEQ ID NO: 11, nim nMeer o MeHbInei
mepe 1 u He Oonee 3, 2 nnn | ©3MEHEHNsT AMUHOKUCIIOTHI (TIPEAOYTHUTENIbHO 3aMEHbI aMHHOKHCIIOT,
NPEANOYTUTEIHPHO KOHCEPBATUBHBIE 3aMEHBI) TIO CPABHEHHIO C MOCIIE0BATEIbHOCTHI0 AMUHOKHUCIIOT
cormacio SEQ ID NO: 11, ykazauubiii HCDR2 conmepkut mocienoBaTebHOCTb aMHUHOKHUCIIOT,
KOTOpasi UAEHTUYHA TTOCIEA0BATENbHOCTH aMUHOKUCIIOT coriacHo SEQ ID NO: 12, uian umeer no
meHbInel Mepe 1 u He Oonee 3, 2 win 1 M3MEHEHNST aMUHOKHCIIOTHI (TIPEATIOUTHTEIBHO 3aMEHBI
AMUHOKHCJIOT, NPEATIOYTUTENIBHO ~ KOHCEPBATHUBHBIE  3aMEHBI) 0  CPaBHEHMHIO c

MOCJIeA0BATENIbHOCTBIO aMuHOKHUCIOT cornacHo SEQ ID NO: 12, u yxazanssiiit HCDR3 conepsxut
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MOCJIEI0BATENIbBHOCTh AMUHOKUCIIOT, KOTOpas WAEHTHUYHA I[10CJIEe0OBATEIbHOCTH aMHUHOKHUCIIOT
corimacHo SEQ ID NO: 13, umu umeer o meHsineld mepe | u He Oonee 3, 2 i | u3MeHeHus
AMHHOKHUCJIOTHI (IPEATIOYTHTENBHO 3aMEHbl AMHHOKHCIOT, IMPEINOYTUTENIbHO KOHCEPBATUBHBIE
3aMeHbI) 10 CPABHEHUIO C aMHHOKHCJIOTHOMH mocienoBaTesisHOCThIO corntacHo SEQ ID NO: 13.

CornacHoO HEKOTOPBIM BAapUAHTAM pPEATH3ALH HACTOSIIEr0 H300pEeTEeHUs! MPEAsIOKEHO
antuTesio k OX40 win ero aHTUTeHCBSI3bIBAIOIIMN (PPArMEHT, COAepKallue OT OJHOTO IO TPeX
OTIPENIENIAOIINX KOMIUIEMEHTAPHOCTh Y4acTKOB Jierko nenu, BeiOpanHeix 3 LCDRI1, LCDR2 u
LCDR3, npuuem yxaszansbii LCDRI1 comep:xut mocienoBaTelbHOCTh aMMHOKHCIIOT, KOTOpas
WJIEHTUYHA MOCIe0BATEIbHOCTH aMUHOKHUCIIOT corjiacHo SEQ ID NO: 14, unu umeer 1o MeHbInei
mepe 1 u He bonee 3, 2 nunu | ©3MEHEHNs1 AMUHOKUCIIOTHI (IIPEANOYTUTENIbHO 3aMEHbI aMHUHOKHCIIOT,
NPEANOYTUTENBHO KOHCEPBATUBHBIE 3aMEHbI ) TI0 CPABHEHUIO C MOCJIE0BATENbHOCTHI0 AMUHOKHCIIOT
cormacio SEQ ID NO: 14, yxazanneiii LCDR2 comep:Xur mocienoBaTeIbHOCTh aMHUHOKHUCIIOT,
KOTOpasi UAEHTHYHA MOCJIeNoBaTeIbHOCTH aMUHOKHCIOT cormacHo SEQ ID NO: 15, unu umeer no
meHbinel Mepe 1 u He Oonee 3, 2 Wi 1 U3MEHEHUsT AMUHOKHCIIOTHI (TIPEANOUTHTEIBHO 3aMEHbI
AMUHOKHCJIOT, NPEATIOUYTUTENIBHO ~ KOHCEPBATUBHBbIE  3aMEHbI) 0  CPaBHEHUID  C
1ocJe0BaTeIbHOCTEI0 aMuHOKUCIOT cornacHo SEQ ID NO: 15, u ykazannsnii LCDR3 conepxut
MOCJIEIOBATENIbHOCTh AMUHOKHUCJIOT, KOTOpash HAEHTHYHA I1OCJIEAOBATENIbHOCTH AMHUHOKHUCIIOT
corimacHo SEQ ID NO: 16, unu umeer no meHbineld mepe 1 u He Oonee 3, 2 umu 1 u3MeHeHus
AMHHOKHUCJIOTHI (TIPEANOYTHTEIBHO 3aMEHbl AMHHOKHCIOT, MPEOIOYTUTEIbHO KOHCEPBATHBHbIC
3aMeHbI) 10 CPABHEHUIO C AMUHOKHUCJIOTHOH MOCIe10BaTesIbHOCTRIO cortacHo SEQ ID NO: 16.

CornacHO HEKOTOPBIM BapHaHTaM peaIM3al[ii HACTOsIIIee N300PETeHNE BKIIIOYAET aHTHTENO K
0OX40 wnu ero anTureHcsszparoui pparment, Tpu HCDR BapuabenpHO# 001acTh TSKENION Lenu
KOTOpOro, 1o cpaBHeHHO ¢ Tpemst HCDR, KOHKpeTHO pacKpbITHIMU B HACTOsIIIEH 3asiBKE, COAEPIKaT
B 001IIe#l CI0KHOCTH 1O MEHbIIIeH Mepe OOHO U He Oouee S, 4, 3, 2 uin | u3MeHeHUs] aMUHOKHCJIOTBI
(TIpeAroUTUTETHHO 3aMEHbI AMHHOKHCJIOT, MPEANOYTUTEIEHO KOHCEPBATUBHBIE 3aMEHBI), W/WIIH TPH
LCDR BapuabenbHO# 00acTu IETKOH LenH KOTOporo, mo cpaBHeHuio ¢ Tpemsi LCDR, koHKpeTHO
PaCKPBITBIMU B HACTOSIIIEH 3asiBKE, COAEp:KaT B OOIIEH CIIOKHOCTH IO MEHBIIEH Mepe OHO W He
bonee S5, 4, 3, 2 wim | U3MEHEHHUS AMUHOKHUCIIOTHI (TMPEAMOYTUTEILHO 3aMEHbl aAMHHOKHUCJIOT,
NPEANOYTUTEIPHO KOHCEPBATHBHBIE 3AMEHBI).

CornacHO HEKOTOPBIM BapHaHTaM peaIn3al[ii HACTOsIIIee N300PETEHNE BKIIFOYAET aHTHTENO K
OX40 nnu ero aHTUTEHCBA3BIBAIOINNH (PArMEHT, B KOTOPOM aMHHOKHCIIOTHAS! TIOCJIEAOBATEIbHOCTh
BapuabebHOM 00JIaCTH TSHKENION 1enu /Wi BapuadesbHOM 00J1aCTH JIETKOH LENH COAEPKUT OTHO
win Oonee (pennoututeNbHO He Oonee 10, Goee mpeanoyTurenbHO He Oonee 6, S, 4, 3, 2 wu 1)

U3MEHEHUH aMHUHOKUCIOT (MPEATIOUTUTENhHO 3aMEH aMHMHOKHUCIOT, Ooyiee MpenrnoyYTHTENbHO
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KOHCEPBATUBHBIX 3aMEH aMUHOKHCIIOT) MO CPaBHEHHUIO C BapuabebHOW OOJIACTBIO TSIKEJION Leru
w/mnn BapuabeabHON OOJIACTBIO JIETKOW LIEMH aHTHUTENa, KOHKPETHO PACKPBITBIMH B HACTOSIIEH
3as1BKE, U MPENMOYTUTEIbHO H3MEHEHHsI aMUHOKHUCIIOT He poucxonst B yuactke CDR.

CornacHO  HEKOTOpPHIM  BapuaHTtaM peanu3zaiuu  a"Htureso k OX40 wim  ero
AHTUTEHCBS3BIBAIOIINH (PParMeHT COTJIACHO HACTOSIIEMY HM300PETEHUIO COAEPKUT BapruabesIbHYIO
obnacts Tspkesoi uernw (VH), npudem ykasanHast VH comep kuT mocieqoBaTesibHOCTh aMHHOKHCIIOT,
UAEHTUYHYIO WM UMEIOLIYI0 10 MeHbInel Mepe 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%
wi 99% HUASHTUYHOCTH TOCJENOBATEIbHOCTU C TOCIENOBATEIbHOCTBIO aMHUHOKUCIIOT COTJIAaCHO
SEQIDNO: 1, 2,3, 4 unu S.

CornacHO  HEKOTOpPBIM  BapuaHtaMm peanusauuud antureso k OX40 wmm  ero
AHTUTCHCBS3BIBAIOIINH (PParMeHT COTJIACHO HACTOSLIEMY HM300PETEHHUIO COAEPKUT BapruabeNbHYIO
obnacte nerkoii uerm (VL), mpudem ykazanHast VL comepKUT MOCIeN0BaTeIbHOCTh aMUHOKHUCIIOT,
UACHTUYHYIO WJIM UMEIOLIYIO 110 MeHbLIeit mepe 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%
wi 99% HUAGHTUYHOCTH TOCJEeNOBATENIbHOCTU € TOCJIENOBATEIbHOCTBIO aMUHOKUCIIOT COTJIAaCHO
SEQ ID NO: 6, 7, 8, 9 unu 10.

CornacHO BapuaHTy peaju3alidl HACTOSINEro HM300pETeHMs] H3MEHEHHUS aMHHOKHCIIOT,
ONMHCAHHbIE B HACTOSINEH 3asBKe, BKJIOYAIOT 3aMEHbI, BCTABKM WJIM JAENEeLUH aMHHOKHUCIIOT.
[IpennoyTurebHO, U3MEHEHHs] aMUHOKHCIIOT, OTMIMCAHHbIE B TAHHOM 3asiBKe, MPEICTABIISIIOT COOOM
3aMeHbl AaMUHOKHCJIOT, TIPEANOYTUTEIbHO KOHCEPBATUBHBIE 3aMEHBI.

B npeanodruTensHOM BapHaHTE peau3allii M3MEHEHUS aMUHOKHCJIOT B COOTBETCTBHH C
HACTOSIIIUM m300peTeHreM mpoucxonsT Ha ydactkax BHe CDR (manpumep, B FR). bBonee
MPEINOYTHUTENIbHO, HM3MEHEHHsT aMHHOKUCJIOT B COOTBETCTBUM C HACTOSIIUM HM300pEeTEHUEM
MPOUCXOAAT HA Y4YacTKaX BHe BapuadesbHOW OOJACTH TSDKEJIOW Ienmu WM BHE BapualelbHOMN
obnactu jierkoii mermu. B HEKOTOPBIX BapHAHTAX pPeaH3allii U3MEHEHUSI AMUHOKHUCIIOT MPOUCXOMASIT
B KOHCTAaHTHOH OOJIACTH TSKEJION EeMH W/WJTU B KOHCTAHTHOM 00JIaCTH JIETKOH IeTIH.

CornacHO HEKOTOPBIM BapHAHTAM PEAIM3aLNHU AHTHTENA COTJIACHO HACTOSIIEMY H300PETEHHUIO,
conep:kalife N3MEHEHHsI AMUHOKHUCJIOT, 00JIaar0T CBOMCTBAMH, COMOCTABIUMBIMU WJIA CXOTHBIMU C
TaKOBBIMU KOHKPETHBIX aHTUTEJ, PACKPBITHIX B HACTOSIIIEH 3asBKeE.

CornacHo HEKOTOpPBIM BapuaHTaMm peanusammu aHTutresno Kk OX40 coriacHo HacTosIIeMy
M300pETEHNI0 BKIIIOYAET MOCTTpaHCHsIuoHHble Mogudukanuu B CDR, BapnabenpHbIX 007acTSIX
JIETKOU 1enH, BapraOeTbHbIX 00JIACTSIX TSKEJION LETH, JIETKHUX EeTsIX FITH TSUKEJTbIX IeTIsIX.

CornacHo HEKOTOpPBIM BapuaHTtaMm peanusamuu aHTutreno Kk OX40 coryiacHO HacTosIIEeMy

I/1306peTeHI/IIO NpEeACTaBJIACT coboi TMOJIHOPA3MEPHOEC AHTUTECIIO, OAHOAOMCHHOEC AHTUTEIIO, TAKOC
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kak VHH, Fab, Fab’, Fab’-SH, (Fab’)2, onHonenodeunoe antuteso, takoe kak scFv, Fv, dAb
(moMeHHOe aHTHTENO0) WK OW/MYyJIbTH-CIIEU(UIHOE aHTUTEJIO.

CornacHo HEKOTOpbIM BapuaHTaMm peanusamuu aHtutresno k OX40 corjiacHO HacCTOALIEMY
U300peTeHHIO TIpeCTaBIsieT codoit anTuTeNo B hopme Jirodoro m3otumna IgG, Takoe Kak aHTUTENO B
dopme IgG1, IgG2, IgG3 nnu [gG4.

CornacHO HEKOTOPBIM BapHAHTAM PEaIM3aluU HACTOSIIEr0 N300PETEHUs TaKKe MPEAIIOKEHO
AHTUTEJIO C M3MeHeHHOW (bIMH) 3ddexropHoil (biMu) PyHkumei(simMu). TepMuH «3ddeKTopHbIE
(GyHKIMM» OTHOCHUTCS K TEM BUaM OMOJIOTHYECKOH aKTUBHOCTH, KOTOPBIE CBsI3aHbI C 00nacTbio Fe
aHTHUTEJA, KOTOpasi BapbUPYeTCs B 3aBUCHMOCTH OT Kjacca aHTuTena. CylLiecTBYeT MATh OCHOBHBIX
knaccoB anruren: IgA, IgD, IgE, IgG u IgM, u HekoTOpbhle M3 HHUX MOXKHO JOMOJHUTEIBHO
nojpasfenuTh Ha noakiacchl (m3otumsel), Hanpumep, 1gGl, IgG2, IgG3, IgG4, IgAl u IgA2.
OddexropHble (YHKLNN aHTUTEN BKIIIOYAIOT, HAIIPUMEP, HO HE OTPAHUYHMBAIOTCS MU CBS3bIBAHNE
Clq u xommemeHT-3aBucuMylo murorokcuuHocTs (K3LI), cessbiBanue ¢ peuenrtopom Fc;
AHTUTENIO3aBUCUMYIO  KJIETOYHO-omocpenyemyro  nutorokcmuHocth  (A3KL),  daromuros;
NpUBJIEYEHNE MMMYHHBIX KJIETOK, M TII€PEKPECTHOE CBS3bIBAHUE AaHTUTEJN, OIOCPENyeMOe
cs3piBaHMeM obnactu Fe ¢ penentopom FcR Ha mosepxHocTi kierku. CrnenuanucTsl B JAaHHOW
00acT! TEXHUKH MONMYT, YTO MOAXOIAINAs IMOCIENOBaTeNbHOCTh obnactu Fc aHTuTena moxer
ObITh BBIOpAaHA B COOTBETCTBHU C TMOTPEOHOCTSAMHM, HANpPUMEp, >KEJAaTeJIbHO JIM TPHUBIEKATh
UMMYHHYIO CHUCTEMY JUIsl YHUYTOKEHHs KJIETOK-MHIICHEH WIM WHAYLHHPOBATh MEPEKPECTHOE
CBs3bIBAHME aHTUTENA MyTeM B3aumozeicTeus ¢ FcR. Hanpumep, korna npusiedeHne MMMYHHON
CUCTEMbl M YHHUYTOKEHHE KJIETOK-MHUIIEHEH SIBJIIIOTCS JKEJIAEMbIMH CBOHCTBAMH AHTHTEINA,
NPEACTaBIIOMEro uHrepec, obnacte Fc aHTHTENna MOXeT ObITh BBIOpaHA WMIIM JOMOJHHTEIBHO
MOIU(pHUIIPOBaHA Ui 00eCTIeUeH s YCHIICHHOTO CBS3BIBAHKS C AaKTUBHPOBAHHBIMHU PELIENITOPAMH
FcyR u/mnm koMIieMeHTOM Ut CTUMYJIMPOBaHUs, HarpuMmep, 3¢ dexropubix ¢pynkumii ASKL nmm
K3L. B xauecTBe apyroro mpumepa, €Cciu MpUBJIEUYEHHE HMMYHHOM CHCTEMbI HeEKeJaTeNbHO,
obxacte Fc anTHTENna MOXKeT ObITh BEIOpaHA WIIM TOTIOJHUTENBHO MOAU(UIIMPOBAHA JIsI CHUYKECHUS
s¢dexropHoi pyHkuuu. Hanmpumep, moxkeT ObITh ucnonb3oBaHa obnacte Fc moaruna IgG2 wumu
IgG4 genoseka, nm Mosker ObITh UcTIONB30BaHa obnacTe Fe monruna IgG1 ¢ Myranusimu, TakKUMU
kak N297A. Kpome Toro, obmacte Fc MoxkeT ObITh BhIOpaHa WJIM MyTHPOBaHA TAKUM 00pa30OM, UTO
AHTHUTEJIO, COZIEpIKAIlee ee, CEIEKTUBHO CBS3BIBAETCS C ONHUM MM Oonee peuenropamu Fc, B TO
BpeMsl KaK CBA3BIBAHHE C OPYTUM OXHHMM Win Oojnee FCR CHIDkaercst WM yCTpaHsSeTcs, 4TOOBI
obecrneunTs perynuposanue 3QGeKTOpHBIX PYHKILHM aHTUTENA, TAKUX KaK YCHIICHHE TEPEKPECTHOTO
CBSI3BIBAHUS aHTHUTEN NP M3MeHeHnn nHTeHcuBHOCTH akTuBHOCTH A3KL]. Cwm., Hanpumep, Xinhua

Wang et al., IgG Fc engineering to modulate antibody effector functions, Protein Cell 2018, 9 (1):
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63-73, DOI 10.1007/s13238-017-0473-8; Shields RL, High Resolution Mapping of the Binding Site
on Human IgG1 for FcyRI FcyRIL FcyRIII and FcRn and Design of IgG1 Variants with Improved
Binding to the FcyR, 2001, J Biol Chem. 2001 Mar 2; 276 (9): 6591-604. Epub 2000 Nov 28.

CornmacHo HacTOsIlIEMYy H300PETEHUIO TMPEIUIOKEHbl BapUAHTBl AHTHUTEN, OOJagaroInne
HEKOTOPBIMH, HO He BceMH 3((ekTopHbIMH (YHKIMAMH, KOTOPBIE IENA0T BAaPUAHTHI AHTHUTEIN
JKENaTeNIbHbIMI KaHAUIATAMU TSI TPUIIOKEHUH, B KOTOPBIX Ba)KEH MEPUO MOy KU3HA aHTHUTENA 71
vivo, a Hekotopble d(pdexropHpie PpyHkimm (Takue kak K3L[ u ASKL) sBsAt0TCS HEHYKHBIMU HITH
BpenHbIMH. [ moaTBepkaeHus cHrkeHus/uctomenus aktuBHOCTH K31 w/umn A3KI] moryT 6bITh
NPOBENIeHbl AaHAIN3bl IUTOTOKCUMHOCTH i1 Vitro w/wuny in vivo. Hanpumep, MOJKHO TPOBECTH aHAJIN3
ces3piBanusl perenropa Fc (FcR), utoObr yOenuThesi, 4to aHTuTeno He cBsizbiBaeTcsi ¢ FcyR (u,
CJIeZIOBaTEeNIbHO, MOXeT He obsanath akTUBHOCTBIO A3KIL[ mam akTHBHOCTBIO IMEPEKPECTHOrO
CBSI3bIBAHMSI AHTUTEJIA), HO COXPAHSET CIIOCOOHOCTH CBsi3bIBaTh FCRn. NK-kiieTkH, OCHOBHbIE KIIETKH,
kotopeie omnocpenytoT A3KLI, skcmpeccupyror Tonbko FcyRIIL, B TO Bpemsi Kak MOHOIUTHI
skcnpeccupytoT FeyRI, FeyRII u FeyRIIL Dxcnpeccus FcR Ha remonosTrdeckux kjieTkax o0o0ImeHa
B Tabnuue 3 nHa crpanuue 464 Ravetch and Kinet, Annu. Rev. Tmmunol -9: 457-492 (1991).
Nzobpaxens! caiitbl cBsispiBaHus ¢ FcyRI, FeyRIIL, FcyRIII u FcRn Ha IgGl venoseka, a Taxxe
OTKCAaHbI BAPUAHTHI C yIy4IIeHHbIM cBsi3biBaHueM (cM. Shields etal., J. Biol. Chem. 276: 6591-6604,
2001).

CornacHo HEKOTOPBIM BapHaHTAM peasu3allud OHY WiH Oojiee MOAU(PUKANUNA aMHUHOKHUCIIOT
MOKHO BBeCTH B oOyacTh FC aHTWUTENa COrJIaCHO HACTOALIEMY H300PETEHUIO AJIST TOJYyYEHUs
BapuanToB obnactu Fc. Bapuant obnactu Fc MoxeT comeprkath mocienoBareabHOCTh obnactu Fc
yenoBeka (Ttakoi kak obmacte Fc IgGl, IgG2, IgG3 wm IgG4 dyenoBeka), ComepIKallyro
MOIU(pHUKALIMM AMUHOKHCIIOT (TaKe KaK 3aMEeHbI) B OTHOM HJIH O0Jiee MOJIOKEHUSIX aMHHOKHCIIOT.
Hanpuwmep, psin monudukarmii B [gG1 denoBeka AJist MOBBILIEHUS WU CHIKEHUS €10 CBSI3bIBAHUS C
FcyR u noBelmeHnss WM CHUKEHUS] COOTBETCTBYIOIIeH (yHkImu obobuieH B cratbe Bruhns and
Jonsson, ony6imnkoBanHo#H B Immunol Rev. 2015 Nov; 268 (1): 25-51, ctp. 44.

CornacHO HEKOTOPBIM BapHUAHTAM PEATU3ALUHI AHTHTENIO COTIIACHO HACTOSIIIEMY H300PETEHHIO
conep:xxkut BapuaHT objactu Fc IgGl uenoBeka, KOTOpBI MMEET aKTHUBHOCThH CBsi3bIBaHUS FCYR
(Takyr0 Kak aKTHBHOCTb TIEPEKPECTHOTO CBS3BIBAHMS AHTUTENA), KOTOpPAas CHHXKEHA WM
HenocTarouHa. COrIacHO HEKOTOPBIM BapuaHTaM peanusanun Bapuant odnactu Fc IgG1 uenoeka
COIEPKUT OAHYy WM Ooylee 3aMeH AMHHOKHCIIOT M, B YaCTHOCTH, 3aMEHY aMHUHOKHCIIOTBHI,
BBIOPAHHYIO U3 3aMEH aMHUHOKHCIIOT B mooxkeHusix E233, 1234, 1.235, N297 u P331 Tspkenoit uenu
uMMyHOTJIOOysiMHa. COrJIacCHO HEKOTOPBIM BapuUaHTaM peanu3anmu BapuaHT obmactu Fc IgGl

YeNIOBeKa CONEPIKUT ONHY Win OoJiee 3aMeH aMHUHOKHUCIIOT, BhiOpaHHbIX 13 E233P, L234A, L235A,
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L235E, N297A, N297G, N297D u P331S. CornacHO HEKOTOPBIM BapHaHTaM peasli3alii 3aMeHa
aMUHOKUCJIOTHI BapuanTa obnactu Fc IgGl uenoseka npencrasisier codoii N297A.

CornacHo OgHOMY aCIeKTy aHTUTENIO COTIACHO HACTOSIIIEMY H300pEeTeHUI0 MOIU( HIIMPOBAHO,
YTOOBI TOBBICUTH MM YMEHBIIUTh CTENEHb TIIMKO3WIMPOBAHUS YKa3aHHOTO aHTuTtena. JlobasneHus
WIN yOAJIeHUs CANTOB TJIMKO3WIMPOBAHHS aHTUTENA MOXHO YIOOHO JOCTHYL NMyTeM H3MEHECHHSI
MOCJIEIOBATEIbHOCTH AMUHOKHCIIOT TAKUM 00pa3oM, YTOOBI MOTYUUTh HIIH YIAJIHTh OIUH WK Oojiee
CalTOB TIIMKO3WJIMPOBAHUS. | IMKO3WINPOBAHUE MOXHO M3MEHUTB, HAlpuMep, YTOOBI TOBBICHTH
adpPuUHHOCTH aHTHUTENAa B OTHOIICHWH «AHTUT€HA». Ty YIVIEBOAHYIO MONH(PHUKAIIMIO MOXKHO
OCYIEeCTBUTb, HANPUMEp, MyTeM HU3MEHEHHs OOHOro WM Oojiee CalTOB TJIMKO3WJIMPOBAHUS B
MOCJIEIOBATENIbHOCTH aHTHTeNla. HanmpruMep, MOJKHO BBECTH OAHY WM Oojiee 3aMeH aMHHOKHCIIOT,
YTO MPUBEIET K YAAJIEHUIO OJHOTO WM OO0Jiee CAlTOB IIIMKO3WINPOBAHMS Kapkaca BapruaOebHON
0o0JlacTH, TOCPENCTBOM Yero yAASIOT [IHKO3WIMPOBaHWE B YyKa3aHHOM caiite. Takoe
ArJINKO3UJINPOBAHUE MOXKET MOBBICUTh apOHUHHOCTh aHTUTENA K aHTUTeHy. Takoi crmocod OmucaH,
Harpumep, B matente CIIIA Ne 5,426,300. Korga anrureno comepxxut Fc-oOmacts, caxapunsl,
MPUCOENMHEHHbIE K Hel, MOXXHO W3MeHUTh. [Ipu HEKOTOPBIX MPUMEHEHUSX [MPUTOIHBI
MoaUupHUKALMK Ui yOAJIEHUs] HEXXeJATebHbIX CAlTOB TIMKO3MJIMPOBAHUS, TAKHE KaK yIaJeHUE
3BEHbEB (PYKO3bI, YTOOBI YIAYYLIIUTh (PYHKIUH AHTUTEIO3aBUCUMON KJIETOYHOH ITUTOTOKCUYHOCTH
(A3KII). B nmpyrux npuioKeHHsX MOXKHO BBECTH MOIU(DHKAIMIO TalaKTO3UIUPOBAHMSI, YTOOBI
MOIU(PUIIMPOBATH KOMILIEMEHT3aBUCUMYIO HUTOTOKCHIHOCTH (K3LI).

CornacHo HEKOTOPBHIM BapHAHTAM pealM3alMi MOXKET MOTPeOOBaThCS MPONYLUPOBATH
CKOHCTPYHMPOBAHHOE C TIOMOIIBIO LIUCTENMHA aHTUTENO, Hanpumep, «THOMAT», B KOTOpOM OIUH U
0oJjiee OCTaTKOB aHTHTEJA 3AMEHEHbI OCTATKAMH LIUCTEHHA.

CornacHo HEKOTOPBIM BapUaHTAM PEANU3ALINH AHTHTEJIO COTJIACHO HACTOSIIEMY U300PETEHHIO
MOKHO JOTOJHUTENEHO MOITU(DUIMPOBATh, YTOOBI OHO CONEPIKANIO JOTMONHUTEIbHbIE HEOETKOBbBIE
(dbparMeHThl, KOTOpPbIe HM3BECTHBI B JAHHOW OOJIACTH TEXHUKH W JIETKO NOCTYMHBL PparmeHT,
MIPUTOIHBIN IS IEPUBATU3AIMH AHTUTEN, BKJTFOYAET, HO HE OTPAaHUYMBAETCS UM, BOIOPACTBOP MBI
nosumep. HeorpaHu4uBaroIre MNPUMEpPhl BOAOPACTBOPHMBIX TOJMMEPOB BKIIOYAIOT, HO HE
OTPaHHYUBAIOTCS NepeYHCICHHBIMH, MOJTUATHJICHT JTUKOJTb (I120), COTIOIMMEPBI
STUJICHTJIUKOJIS/ TIPOMIIEHT JTUKOJIS, KapOOKCUMETHIIIEIUTIOJIO3Y, IEKCTPaH, MOJTUBUHUIIOBBINA CITUPT,
MOJIMBUH WU PPOIUAOH, nonu-1,3-auankas, nonu-1,3,6-Tpuankasx, COIOJIUMED
STHJIEHAa/MAJeHMHOBOTO  AHTHUAPHUAA,  MOJMAMHUHOKUCIOTHI  (IubO  roMomonumepsl,  JUOO
CTAaTUCTUYECKUE COMONMMEPBI), U ASKCTPAH WM TOTH(H-BUHUITHPPOIUIOH )ITOU3THIICHT INKOJIb,
TOMOTIOJIUMEPBI  TTPOMPOMUJICHIJIUKOJISI, COTOIMMEPBl OKCHIA TOJHIPONUIICHa/OKCHIA STUIICHA,

MOJIMOKCH3TIIIMPOBAHHBIE MTOJINOJIBI (HAPUMED, MIULEPHH ), TIOJIUBUHIIIOBBIN CITUPT M UX CMECH.
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CornacHO HEKOTOPBIM BapHUaHTAM PEATN3ALUHN AHTHTENIO COTIIACHO HACTOSIIIEMY H300PETEHHIO
UMeeT OJHO WK OoJiee U3 CleIyIOINUX CBONCTB!

(1) cBaspiBaercst ¢ OX40 yenoBeka, B YaCTHOCTH, C BHEKJIETOYHBIM foMeHOM OX40 yenoseka, ¢
BBICOKOH a(puHHOCTHIO, Hanpumep, co 3HadeHueM Kp menee 100 HM, Hanpumep, menee 50 HM,
Harpumep, MeHee 30 HM, npeanoututenpHo MeHee 10 HM unu 5 HM, npuyeM npeanodTUTensHO
3HaueHne Kp H3MepSIOT ¢ HMCHONb30BAHHWEM AHAIN3a METONOM IOBEPXHOCTHOTO IUIA3MOHHOTO
pe30HaHca;

(11) cBsasbiBaercs ¢ OX40 yenoBeka, SKCIPECCUPYEMbIM Ha TIOBEPXHOCTH KIIETOK (Takux kak T-
KJIETKH), ¢ BbICOKOH aduHHOCTBIO, Hampumep, co 3HaueHneM OKso menee 100 HM, Hampumep,
meHee 50 HM, Hanpumep, MeHee 40 HM, npennoututenbHo MeHee 20 HM, Oonee npennoYTUTEIbHO
MeHee 10 HM unu 5 HM, npuyem npeanoYTuTensHo 3HaueHne OKso n3MepsroT ¢ UCIONBb30BAHUEM
a"aim3a metogoM FACS;

(iii) Onmoxmpyer cwszpiBaHue OX40 uenoBeka ¢ ero juranaom OX40L ¢ moxaszarenem
MHCHOMPOBaHMs 10 MeHblIel Mepe 50%, HarpuMmep, o MeHbIneit Mepe 60%, 70%, 80%, 85% wu
90%, HartpuMep, Kak omnpeneneHo ¢ nomoinbsio MDA, u npennoururensHo co 3HadeHneM MK so menee
10 HM, Oonee npeANOYTUTENBLHO MeHee 1 HM,

(iv) nposiBnsier ahHUHHOCTD W/MiH CTIEL(UUHOCTD CBSI3bIBAHHSI, AHAJIOTUYHYIO HJIH CXOTHYHO
C TaKOBOM JIFOOOT0 aHTUTEJNA, epedncieHHoro B Tabmuie 2;

(v) unrubupyer (Hampumep, KOHKYpEeHTHOe WHruOupoBaHue) cBssbiBanne OX40 mroboro
aHTHUTENa, nepedncieHHoro B Tabnuie 2;

(Vi) CBSA3BIBAETCS C TEM JK€ WM NEPEKPHIBAIOIIUMCS 3THMTONOM, YTO U JIFOOOE aHTHUTEJO,
nepeuncyienHoe B Tabmune 2,

(vii) obmamaer OMONIOTNYECKOW aKTUBHOCTHIO, AHAJIOTMYHON HJIM CXOIHOW C TaKOBOH JIFOOOTO
aHTHUTENA, epeuncieHHoro B Tabmmme 2.

CornacHo HEKOTOpPBIM BapuaHTaM peanu3aimu aHtuTeno Kk OX40 cormacHO HacTosLieMy
N300pETEeHNIO IPEICTABIAET COOOH arOHNCTUYECKOe aHTHTENIO, coepskaliee obmacte Fe, kortopast
cessbiBaercs ¢ FcR (manmpumep, FcyR), Takyro kak obnacts Fe IgG1, 1gG2 unu IgG4 uenoseka win
ee BapuaHTt, npeanoututenbHo obnacte Fe IgGl umm IgG2 uwenoseka wim ee BapuaHT. Bapuant
MPeanoYTHTeIbHO uMeeT apUHHOCTL CBs3biBaHUS ¢ FcyR, cpaBHUMy ¢ ad@UHHOCTBIO
CBSI3bIBaHUS HCXOHOM obnactu Fe (Hanpumep, obnactu Fc ¢ HATMBHOM NMOCIEN0BATEIEHOCTHIO ) FITH
npeBbIIamyto ee. [IpennoyTuTenbHo aHTUTENO 0OeCIeYnBaET NEPEKPECTHOE CBS3BIBAHUE MyTEM
cBsi3biBaHus ero odnactu Fe ¢ FeyR, skcnpeccupyembIiM Ha MOBEPXHOCTH KIIeTKH. [IpeanmouTuTensHO
AHTHUTEJIO COAepUT mocienosarenbHocTh obmacti Fe IgGl mmm IgG2 venoBeka, MASHTUYHYIO

nmocJyenoBaTeIbHOCTH 00acTi Fc M3 mocienoBaTeibHOCTH KOHCTAaHTHOM o0sactu coriacHo SEQ ID
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NO: 21 wmm 22, wnn conepxut Bapuant obmactu Fc IgGl mmm IgG2 uenoBeka, uMeromui 1o
MeHbIne Mepe 95%, 96%, 97% umn 99% UAEHTUYHOCTH ¢ TOCJIeIOBATeIbHOCTRI0 obnactu Fc 3
MOCJIEIOBATENIbHOCTU KOHCTaHTHOM objactu coriiacHo SEQ ID NO: 21 unu 22, uiu UMEIOIMKA He
ooustee 10, 5 wm 1-3 u3MeHeHU aMUHOKHUCJIOT OTHOCUTEIBHO MOCIEN0BATENBHOCTH o0nactu Fe u3
MOCJIEIOBATEIbHOCTH KOHCTaHTHOM 00sactu coriacHo SEQ ID NO: 21 wnm 22.

CornacHO HEKOTOPBIM BapUaHTaM pean3aluu aroHuctuueckoe antuteno k OX40 corjmacHo
HACTOALIEMY U300PETEHUIO UMEET OHO WIIH 0oJiee U3 CIENYIOIUX CBOMCTB!

(1) cspBaercsa ¢ OX40 yenoseka ¢ BbICOKOH ap(UHHOCTHIO, HAnpuMep, co 3HadeHueM Kp
menee 10 HM, Oosiee MpeANOYTHTENLHO MeHee 5 HM, mpudeM MNpeAnodYTHTENbHO 3HaueHue Kp
U3MEPSIOT C UCTIOIb30BAHUEM aHATIN3a METOAOM ITOBEPXHOCTHOT'O IJIA3MOHHOT'O PE30HAHCA;

(11) cespBaercsa ¢ OX40 yenoBeka, SKCIPECCHPYEMbIM Ha MOBEPXHOCTH KJIETOK (TAKHUX Kak
aktiuBupoBaHHbie CD4™ T-kieTKu), ¢ BBICOKOM adGUHHOCTBIO, Hanpumep, co 3HauenueM IKso MeHee
10 HM, OoJjiee MpeanouTHTENEHO MeHee S HM, mpryeM npeanodTurenbHo 3HadeHne JKso n3mepsror
¢ UCIOJb30BaHueM aHam3a MetonoM FACS;

(ii1) akxruBHpyeT akTUBHOCTD 10 OX40-0omocpeayemoii nepenade CUrHaA;

(iv) obmamaer aroHMCTUYECKOH aKTUBHOCTBIO B  OTHOIIEHWH T-KJIETOK, IpUYeM
ArOHUCTHYECKYH0 aKTUBHOCTb aHTHUTENA B OTHOIIEHUH T-KJIETOK MOYKHO OLIEHUTb, HATIPUMED, IyTEM
JIETeKTUPOBAHMS LIMTOKUHOB, TakuX Kak IFN-y, BBICBOOOKIaeMbIX aKTHBUPOBAHHBIMH T-KJIeTKAMU
B TPUCYTCTBUU AHTHTENA, U B HEKOTOPBIX BapHaHTax peanusaimu 3HaueHne OKso aHTHTENa
coctapyisieT MmeHee 10 HM, mpeanouTuTesbHO MeHee S HM

(V) uHruOUpyeT pOCT OMyXOJIM, HAMPUMED, HHTUOUPYET POCT KJIETOK MEJIAHOMBI.

CornacHo HEKOTOpbIM BapuaHTaM peanusammu aHtuteno kK OX40 coriacHO HaCTOSIIEMY
U300pETEHNI0 TIPENCTaBiseT COOOH aHTaroHHCTH4eckoe aHTtuTesno. COrjlacHO HEKOTOPBIM
BApPMAHTAM peaJM3alUU AHTHUTEJIO COACPKUT BapuaHT obmactu Fc, mpuuem, Hampumep, 1o
CpaBHEHHIO C UCXOMHOM obnacTrio Fe (Hanmpumep, obnacteio Fe ¢ HATUBHOI MOCIeI0BATEIHHOCTHIO),
apuHHOCTH CBs3bIBaHMS Bapuanta obiactu Fc ¢ FcyR cHukeHa WM Mo CyIIECTBY YCTpPaHEHa.
CornacHO HEKOTOPBIM BapUaHTAM PEATU3ALIH AHTUTEJIO COTJIACHO HACTOSIIEMY H300PETEHHIO IO
CyliecTBy He cBsizbiBaeTcsl ¢ FCyR, skcmpeccupyeMbIM Ha MOBEPXHOCTU KJIETKH, M MEPEKPECTHOE
CBsI3bIBaHUE aHTUTENa, onocpenyemoe FcyR, He mpomcxomut. CoriaacHO HEKOTOPBIM BapHaHTaM
peann3aury aHTUTEJO COTJIACHO HACTOSIeMy HM300pEeTeHHIo, coneprkamiee BapuaHT obsactu Fc,
UMeeT CHIDKEHHbIE WJIH yCTpaHeHHbIe onocpenyemblie FCyR addexroprbie GyHKIMHI OTHOCHTENBEHO
COOTBETCTBYIOLIETO AHTUTENA, CoAepkamero McxomHyr obmacte Fc (mampumep, obmacte Fc ¢
HATUBHOW MOCJENOBATENbHOCTHIO). [IpennourutensHo obnacte Fc aHTHTENA CONEPKUT MYTALHIO,

Bbibpannyio u3: E233P, L234A, L235A, L235E, N297A, N297G, N297D, P331S mau ux
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koMOuHarmu. bosniee mpenmoutuTenbHO obnacte Fe anrurena mpencrasisier codoit odmacts Fe IgGl
4enoBeka, cofeprkaunyro mytauuo N297A. CornacHO HEKOTOPHIM BapUaHTaM peann3allii aHTUTEN0
COImEPKUT TochenoBaTeibHOCTh o0actu Fc IgGl uenoBeka, MOSHTHYHYIO IMMOCJIENOBATEILHOCTH
obnactu Fc w3 mocnenoBaTenbHOCTH KOHCTaHTHOH obnactu corjacHo SEQ ID NO: 21, wmm
conep:xut BapuaHT obnactu Fc IgG1 uenoseka, nmeromuii mo MeHblel mepe 95%, 96%, 97%, 98%
i 99% MIEHTUYHOCTH MOCIEeNOBaTeNbHOCTH obnacTu Fc U3 mocnenoBaTebHOCTH KOHCTAHTHOM
obmnactu cormacHo SEQ ID NO: 21, wiu umerornuii He 6onee 10, 5 unu 1-3 u3MeHeHH aMUHOKHUCIIOT
OTHOCUTENIbHO TOCNeNoBaTeNbHOCTH o0actu Fc u3 mocnenoBaTenbHOCTH KOHCTAHTHOM 00acTH
cornacHo SEQ ID NO: 21, u coneput MyTtaiuro(uu), KoTopasi CHIxkaeT ahpPUHHOCTb CBSI3bIBAH U
obnactu Fc ¢ FcyR, mpennoururtensno mytanmo N297, Gonee npeanourutensHo N297A.

CornacHO HEKOTOPBIM BapHaHTaM pean3aluy aHTaroHUCTHYeckoe anTureso k OX40 cornmacHo
HACTOSIIEMY M300PETEeHHUIO UMEET OIHO WK OoJiee U3 CIEAYIOIUX CBOHCTB!

(1) cBaspBaercst ¢ OX40 yenoBeka ¢ BBICOKOH ahPUHHOCTBIO, Hampumep, co 3HaueHueMm Kp
meHee 10 HM, Oonee mpeAnoOUTUTENHHO MEHee 5 HM, mpuveM MpeAanodTuTeNbHO 3HaveHue Kp
U3MEPSIOT C UCTIOIb30BAHUEM aHATIN3a METOOM ITOBEPXHOCTHOTO IJIA3MOHHOT'O PE30HAHCA;

(i) cBaspBaercs ¢ OX40 yenoBeka, HKCIPECCUPYEMBIM Ha MOBEPXHOCTU KJIETOK (TAKHUX Kak
axtuBupoBaHHbie CD4™ T-kieTkn), ¢ BBICOKON adGUHHOCTHIO, Hanpumep, co 3HaueHneM DK so MeHee
10 HM, Oonee npennoYTHTEILHO MeHee S HM, mpuyeM MpennouTuTeabHo 3HadeHne DK so u3Mepsitor
C MCIIOJL30BaHueM aHamu3a MetogoM FACS;

(ii1) 6noxmpyer cesizpiBanue OX40 ¢ ero nmurannom OX40L ¢ nokasareseM HHTHOUPOBAHHUS 1O
Menbine mepe 70%, npeanoututespHO 1O MeHblIer mepe 80%, 85% wmmm 90%, Hampumep, Kak
onpeneneHo ¢ nomombio MDA, n npennoururensHo co 3HaueHneMm MKso menee 10 HM, Gosee
MPEANOUYTUTELHO MeHee 1 HM;

(iv) 610kupyet akTUBHOCTB o OX40-0omocpeayeMoii nepeaaye CUrHania,;

(v) ofnamaeT aHTAarOHUCTHYECKOW AaKTHBHOCTHIO B OTHOIIEHWH T-KJIETOK, MpUYEM
AHTArOHUCTHYECKYI0 AKTUBHOCTb AHTHUTEJA B OTHOIIEHHH T-KJIETOK MOKHO OLIGHUTb, HAIPHMED,
NyTeM JeTeKTHPOBAHUs LIUTOKMHOB, Takux Kak IFN-y, BBICBOOOKIAEMBIX AKTUBHPOBAHHBIMHU T-
KJIETKAMHU B MPUCYTCTBUU aHTHTeNa u juranna OX40L, uytobsr oneHuts nHruOupoBanue OX40L-
OToCpeyeMOH akTUBALMH T-KJIETOK aHTHTEJIOM, H B HEKOTOPBIX BAPHAHTAX PeasM3alMy 3HAYCHNE
HKso anTuTena coctaBiser MeHee S HM, npeanodytutenbHo meHee | HM;

(Vi) MpOsIBIsIET aKTHUBHOCTb, HANPABIEHHYIO MPOTHB MMMYHHOTO OTTOPJKEHHs], TaKyK Kak

CHUXXEHUEC UMMYHHOI'O OTTOPKCHUS IIPH O0JIe3HIX «TPAHCIUIAHTAT MPOTUB XO3AUHA» .

JKcnpeccusi aHTHTe 1A
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Hacrosimmee n3o0pereHne OTHOCUTCS K KIETKE-XO3SMHY, coxepskamedl onuH wim Oonee
BEKTOPOB SKCIPECCUH, U CIIOCOOY TMONyUEHUs JIFOOOr0 aHTHUTENA WIIM €T0 aHTUT€HCBS3BIBAIOIIETO
¢parmMeHTa COrJIaCHO HACTOSIIeMy U300pPETeHHIO, MpPHYEM YKa3aHHBI CHoco0 BKIIIOUAET
KYJIbTUBUPOBAHUE KJIETKH-XO3SMHA, OUYWUCTKY M BBbIIEJCHHE YKA3aHHOTO AaHTUTENAa WIH €ro
AHTUTEHCBS3BIBAIOIIETO (pparMeHTa.

CornacHO OmHOMY acCHeKTy HACTOALIEr0 M300peTeHMs NpeIIoKeHa HYKJIEHHOBAas KHUCIIOTa,
KOAUpYOMmas Jiro0oe M3 OMHCAHHBIX Bbime aHTHTEN K OX40 miM MX aHTUTEHCBSI3BIBAFOIINX
¢parmenTo. Harpumep, cornmacHo HacTosieMy H300pETEHHUIO MPEIOKEeHa HYyKJIEMHOBAs KUCIIOTA,
KOZIMPYIOIIasi CErMEHT, COAEPKAIUN TSHKEYIO LieMb, JIETKYIO Lielb, BapuaOebHy0 00JacTh HIIH
OTIPENIeNIAIOIINM  KOMIJIEMEHTAPHOCTh YYaCTOK, OIMCAaHHble B HacTosmeid 3asiBke. CorjacHo
HEKOTOPBIM acIeKTaM HYKJIEMHOBAs KMCJIOTa, KOMUPYIOLIas BApHaOeNbHYI0 001aCTh TSXKEJOHN ey,
uMeet 1o MeHble mepe 85%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% unu
100% WAEHTUYHOCTH TOCIENOBATEIbHOCTH C IOCTENOBATEIbHOCTBIO HYKJIEHMHOBONH KHUCJIOTHI
cormacHo SEQ ID NO: 17 umm 18. CornacHO HEKOTOpPBIM acCHeKTaM HYKJIEWHOBas KHCJIOTa,
KOZIUPYIOLIast BaprabesbHYI0 001acTh JIETKOH LieMH, UMeeT 1o MeHbLel Mepe 85%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% umu 100% HUIEHTUYHOCTHU IMOCJIENOBATEILHOCTH C
MOCJIEIOBATEIbHOCTBIO HYKJIEMHOBOUM KUCTOTHI corjiacHo SEQ ID NO: 19 unu 20.

CornacHO OZHOMY acMeKTy MPEeIJIOKEH OUH UM 0Oojiee BEKTOPOB, CONEPIKAIUX YKA3aHHYIO
HYKJIEMHOBYIO KUCJIOTY. COTJIaCHO HEKOTOPBIM BapHAHTAM PEaTM3aLUi BEKTOP MPEICTABISET COOOMH
BEKTOpP SKCIpeccud. BbhIOOp BEKTOpa 3KCIPECCHH 3aBHUCHT OT KIJIETKHU-XO35IMHA, B KOTOPOM
yKa3aHHbBII BEKTOp OyayT skcrpeccupoBaTb. OOBIMHO BEKTOP SKCIPECCUU CONEPIKUT TMPOMOTOP U
APYTYIO PETYIATOPHYIO MOCIENOBATENILHOCTD (HAIPUMED, SHXAaHCEP), PYHKIMOHAIBHO CBA3aHHYIO C
HYKJIEMHOBOW KUCJIOTOM, KOAHpYyromei antuteso k OX40 uiu ero aHTUreHCBS3bIBAIOINUI (PparMeEHT.
CornacHO HEKOTOPBIM BAapUAHTAM pPEAIHU3ALUU BEKTOP 3KCIPECCUU JIOTOIHUTENBHO CONEPIKUT
NOCJIEIOBATEIbHOCTD, KOIUPYIOIIYI0O KOHCTAHTHYIO O0JIACTh aHTHUTENA.

CornacHO OZHOMY acCIeKTy HACTOSAILIEr0 H300pPETEeHHUs IMPEIUIOKEHbl KIIETKU-XO035ieBa IS
SKCIPECCHH PEKOMOWHAHTHBIX AHTHTEN COTJIACHO HACTOSINEMY H300pETEeHHIO, BKIIOUast
MPOKAPUOTUYECKUE UITH SYKapHOTHUECKHe KJIeTKH. COrmacHO HEKOTOPHIM BapUaHTaM pPeasn3aliuu
Escherichia coli npencraisier co00il MPOKAPHOTHUECKOT'O X0351UHA, KOTOPOTO MOXKHO NMPHUMEHSITh
IUIl KJIOHMPOBAHUSL M SKCIPECCHU HYKJIEHMHOBOH KHCIIOTBHI COTJIACHO HACTOSLIEMY HU300PETEHUIO.
Hpyrue noaxopsiue MUKPOOHBbIE X035€Ba BKJIIOYAIOT OAllVIUIbI, Takue Kak Bacillus subtilis, u
apyrue Lnterobacteriaceae, taxue kak Salmonella, Serratia n paznuunsle Pseudomonas. B 3Tux
MPOKAPUOTHYECKUX XO35I€BaX TAKKE MOXKHO IMOJYYHUTh BEKTOPBI SKCIIPECCHUH, KOTOpPbIE OOBIMHO

comep:kaT IMOCIEeAOBATEIbHOCTH KOHTPOJISL 3KCIPECCHH (HANpHMep, TOYKY HAaudala pPEeruINKalvn),
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KOTOpBIE COBMECTHUMBI C YKa3aHHBIMH KJeTKaMu-xo3sieBaMu. COrJIaCHO HEKOTOPBIM BapHaHTaM
peanu3anny KIETKH-X035€Ba MJIEKOMHUTAIOIINX HCIOJB3YIOT UIi SKCIOPECCHH W TMPOAYKLUHU
nojmrenTuaoB anturena k OX40 corimacHo Hactosimemy u3zoOpereHuro. Hampumep, oHH Moryr
NPEACTaBIATE COOOW JIMHUM KIETOK THOPHAOMBIL, SKCIPECCHPYIOIIME TeHbl 3HAOT€HHBIX
UMMYHOTJIOOYJIMHOB, WIN JIMHUH KJIETOK MJIEKOTIUTAIOIINX C SK30T€HHBIMU BEKTOPAMHU SKCIIPECCUH,
BKJIOYasi HOpPMAaJIbHbIE KJIETKU YEJIOBEKAa, WJIM HMMOPTAJIU30BAHHBIE KJIETKH >XMBOTHOTO WJIH
yenoBeka. Hampumep, ObpUIo pa3paboTaHO MHOXKECTBO MMOAXOISIINX JIMHUM KJIETOK-XO35IEB,
CIOCOOHBIX CEKPETUPOBaTh MHTAKTHBI HMMMYHOrJIOOynuH, Bkimodas JjuHHM kietrok CHO,
paznnunble 1uHuH kietok COS, kinerku HEK293, nmuuun kieTok MuenoMsl, TpaHC(POPMUPOBAHHbIE
B-kneTku v ruOpuaoMelL

CornacHO OHOMY aCHEKTY HACTOSILIErO U300pETeHHUsI TIPEUIOKEH CIIOCO0 MOJTyUeHUs aHTUTeNa
k OX40, npuueM yKa3aHHbIH CTIOCOO BKITFOYAET BBEACHUE BEKTOPA SKCIIPECCHU B KJIETKY-XO35IMHA 13
MJIEKOIIUTAIOIIET0, M O0ecrnedyeHne OSKCIPEeCCHH AaHTHUTeNla B  KJIETKe-XO35SHMHE MyTeM
KYJBTUBUPOBAHUS KJIETKH-XO35IMHA B TEUEHHE JOCTAaTOYHOrO IepHUona BpPEMEHH, WM, Oojee
NPEANOYTUTEBHO, CEKPELUI0 aHTUTENIAa B CpPely, B KOTOPOW BBIPALIMBAIOT KJIETKY-XO35MHA, IS
NoJlydeHus1 aHtutena. [y BbIAENEHUs] aHTUTEN U3 KYyJbTYPaJbHOH Cpeibl MOXKHO INPUMEHSTb
CTaHIAPTHBIE CIIOCOOBI OYMCTKH Oenka. MoJjieKyly aHTuTeNa, MOJYYeHHYI0, KaK OMUCAHO B JaHHOU
3asiBK€, MOJKHO OYHCTHUTh C TIOMOIUBIO M3BECTHBIX JOCTYIHBIX METOAMK, TaKUX Kak
BbICOKO3((heKTUBHAS JKUIKOCTHAsI XpoMaTorpadusi, HoHooOMeHHast XxpomaTorpadusi, snekrpodopes
B reie, ahpunHas xpomarorpadusi, SKCKIIIO3UOHHAS XpoMmaTorpadust, u T.1. PakTHYECKUe YCIOBUS,
UCTIONIb3YEeMbIe JJIsl OYMCTKH ONPENENIeHHOro OejKa, Tak)Ke 3aBUCST OT TakuxX (HaKTOpOB, Kak
CyMMapHbIA 3apsia, ruapodoOHOCTh U THAPOPHIBHOCTD, KOTOPBIE TMOHSTHBI I CHELUAINCTA B
JaHHOW O00NacTH TeXHUKU. UMCTOTY MOJIEKYJIbI aHTUTENIa COTJIACHO HACTOSLIEMY H300PETEHHIO
MOKHO ONPENEINTh C TMOMOIIBI JFOOOr0 M3 PAa3JIMYHBIX XOPOIIO HM3BECTHBIX AHATHTUYECKHX
CrocoOOB,  BKJIIOYAasl ~ OKCKIIO3MOHHYK)  Xpomarorpaduro,  sJiekTpodopes B rele,
BBICOKO3((DEKTUBHYIO )KHIKOCTHYIO XpOMATOrpadHio U T. 1.

AHTHUTENA, YKCIPECCHUPOBAHHBIE PA3JMYHBIMU JIMHUSMUA KJIETOK MJIHM SKCIPECCHPOBAHHBIE B
TPaHCTeHHBIX JKHBOTHBIX, BEPOSITHO, Oy T HMETh OTIIMYHBIIN APYT OT APYyTra THI IITUKO3UIHPOBAHHSL.
OnHako Bce aHTHTENA, KOAUPYEMble HYKJICHHOBBIMU KHCJIOTaMH, MPEUIOKEHHBIMH B HACTOSIIEH
3asiBKe, MM COAEPIKaIHe MOCIe0BATEIbHOCTH aMUHOKHUCIIOT, MPEJIOKEHHbIE B HACTOALIECH 3asIBKE,
BXOJSIT B 00BbEM HACTOSILIIETrO H300PETEHHs], HE3aBHCUMO OT TUIIOB TNIMKO3WJIMPOBAHMS YKa3aHHBIX

AHTUTECII.

AHAIH3BI
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O3 nvecKkre/XUMIYEeCKHe CBONCTBA W/WIM BHAbI OMOJOTMYECKOW AKTUBHOCTH AHTHTENA K
OX40 cornmacHO HacTosimeMy H300PETEHUIO MOXKHO ONPENEeNUTh, MOABEPTHYTh CKPUHHUHIY HWIIH
OXapaKTepU30BaTh C MOMOIIBIO PA3JIMYHBIX AHAIM30B, U3BECTHBIX B JNAHHOW OONACTH TEXHHKH.
CornacHO OIHOMY acCIHEKTy HCCIEA0BAIM aHTUIEHCBSI3bIBAIOIIYIO aKTUBHOCTh AHTHUTENA COTJIACHO
HACTOAILEMY H300pPETEeHUI0, HANpHUMEpP, C MOMOINBI0 HM3BECTHOrO cmocoba, Takoro kak MDA wu
Bectepu-0noTTiiHr. CriocoObl, M3BECTHBIE B NAHHOW OOJIACTH TEXHHUKH, MOKHO MPUMEHSTH JIs
omnpeneneHus cBs3biBaHus ¢ OX40, n mpuMepHBIe CrIOCOOBI PACKPBITBHI B HACTOSIIEH 3asIBKE.

CornacHo HacTosALIEMY H300PETEHHIO TAKOKE MPEJIOKEH CIIOCO0 aHaIu3a AJIsl UASHTU(UKALIN
antuten k OX40 ¢ neneBoil OHMOJNIOrMYECKONH aKTHBHOCTBIO. BUIbI OMONOTHYECKON aKTHBHOCTHU
MOTYT BKJIIO4aTh, Hampumep, cBssbiBaHue ¢ OX40 (manpumep, cesspiBanue ¢ OX40 uenoseka),
yBemmuenne OX40-omocpenyemoii rmnepemaum curHaja (Hanmpumep, yBenuueHue NFkB-
OTMOCpeyeMoil TpaHCKpUMiKH), ycuiaeHue GyHkiun 3¢dextopubx T-kneTok (Hampumep, myTeM
yBenudeHusi nponudepanuu 3@ ekTopHbIX T-KJIETOK W/WIH YBETHYEHHUsS] MPOAYKIHH [TUTOKUHOB
(manpumep, ramma-unrepdepona) s¢pdexropHbiMu T-knerkamu) u T.A. Takke MNPeIIOKEHbI
aHTUTEJIA, O0NaNaI0IIUe TAKMM BHAaAMH OMOJIOTHYECKOM aKTUBHOCTH i1 VIVO /WU in Vitro.

CornacHO HEKOTOPBIM BapHUaHTaM PeajM3alii AaHTHTENA COMTACHO HACTOSINEMY H300pETeHHIO
UCCIIEAYIOT Ha TaKWe BUIbI OMOJIOTUYECKON aKTHBHOCTH.

Krerku 11t npuMeHeHust B TFOOOM M3 YIIOMSHYTBIX BbIIIE CITOCOOOB aHAN3a 71 VilF'O BKIFOYAIOT
JIMHUM KJIETOK, KOTOPbBIE €CTECTBEHHBIM 00pa3oM dkcrpeccupyroT OX40 1 CKOHCTPYHUPOBAHbI 1JIs
skcnpeccun OX40, Takue Kak JUHUM OMYyXOJIEBBIX KJIETOK. Takue KJIETKU TaK)Ke BKIIFOUYAIOT JIMHUH
KJIETOK, KOTOpble OObMHO He skcmpeccupyroT OX40 u koropwle TpaHchuuuposansl JIHK,
koaupyromeit 0X40, nist sxcnpeccun 0X40.

IToHATHO, YTO UMMYHOKOHBIOTATHI WJIM UMMYHHBIE CJIUTBIE MOJIEKYJIbI COMVIACHO HACTOSILEMY
U300PETEHHUIO MOXKHO MPUMEHSTh BMECTO HJIH B JAOMOHEHUe K aHTuTeNy K OX40 1mist BBITOJHEHUS
J1r000r0 M3 YIOMSHYTBIX BBILIE CITIOCOOOB aHAIH3A.

IMonsiTHO, uTO KOMOMHALMEO aHTUTENa K OX40 1 Ipyroro akTHBHOTO areHTa MOKHO MPUMEHSITh

JJIs BBITIOJTHCHHA mr000ro u3 YIOMSIHYTBIX BBILIC CIocoOOB aHaIN3a.

NMMYHOKOHBIOTaT 1 HMMYHHASI CJIUTAs MOJIEKYJIa

CornacHo HEKOTOpPBIM BapHAHTAM peaj3alldl HACTOSIIEro W300peTeHUsT MPeNIOKeH
UMMYHOKOHBIOTAT, conepskammii jrodoe antuteno k OX40 wuimu ero aHTHIEHCBSI3BIBAFOIIHIA
(bparMeHT COrJIaCHO HACTOSIIEMYy U300pEeTeHHI0 U Apyroe BemiecTBo. COrIacHO OHOMY BapHaHTY
peanu3aliy HACTOSIIEro HW300peTeHUs IPyroe BeIIeCTBO IPENCTaBNsieT COOOW, HampuMmep,

UTOTOKCUYECKUH areHT.
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CornacHO HEKOTOpPBIM BAapUAHTAM pEATH3ALMH HACTOSINEr0 H300pETeHUs] MpenJIokKeHa
UMMYHHasI CJINTAst MOJIEKyJIa, coaepikaias roooe antutesio Kk OX40 1 ero aHTHTeHCBS3bIBAO LM
¢dparmeHT.

CornacHO HEKOTOPBIM BapUAaHTAM peATU3aALUU MMMYHOKOHBIOTAT U HWMMYHHYIO CIIHTYIO
MOJIEKYJTy TIPUMEHSIIOT JUIsl TIPEeIOTBPALEHHsI WU JiedeHHst CBsi3aHHBbIX ¢ OX40 3a0oneBaHuil mwim

COCTOSTHUH.

(I)apMaueBaneCKaﬂ KOMIIO3 UL U

dapmalieBTHUECKasT KOMITO3MLIMSA COTJIACHO HACTOSIIEMY H300pPETEHHI0 MOXKET BKJIHOYATh
AHTUTEJIO COTJIACHO HACTOSALIEMY H300pETEHHIO U (PapMalieBTHUECKH IPUEMIIEMOE BCIIOMOTaTeIbHOE
BeriecTBO. COriacHO HEKOTOPBIM APYTHM BapUaHTaM peau3aluy papMaleBTHIeCKast KOMIIO3UIUS
COTJIACHO HACTOSIIIEMY H300PETeHHI0O MOXKET OBbITh BKJIOUEHa B (papMaLeBTUYECKHH HaOOp.
CornacHO HEKOTOPBIM APYTUM BapuUaHTaM peanu3aluu GapManeBTuueckas KOMIO3ULHS COITACHO
HACTOSIIIEMY M300PETEeHHUIO MOXKET ObITh BKIIIOUEHA B HAOOP, TAKOH KaKk AMArHOCTHYECKHUH Habop.

B Hacrosimeit 3asBke «(papMaLeBTHIECKHH HOCUTENbY» BKJIIOYAET JIF0O0H 1 BCe PACTBOPUTEIIH,
JVCIIEPCUOHHYIO Cpely, M30TOHMYECKHE AareHThl, 3aMeUIAIOLMe BCAaCbIBAHUE areHTbl, W T.X.,
KOTOpbIe (PU3MOIOTUUECKH COBMECTHMBI. PapManeBTHUECKHe HOCUTENIH, NOAXOIAIHNE IS
HACTOSLIEr0 U300pPETeHNUs], MOTYT MPEACTaBIATh COOON CTEpPUIIbHBIE JKUAKOCTH, TAKHE KaK BOJA U
Macja, BKJIIOYas TaKOBBIC He(bTHHOl"O, JKUBOTHOI'O, pPacCTUTCJIbHOIO HJIH CHHTCTHUYCCKOrO
MPOMCXOXKIEHUsI, TAKUE KaK apaxrCcOBOE MAcClio, COEBOE MAcjO, MHHEPAJIbHOE MAcio, KYH)KYTHOE
Macio, u T.1. Bona npencrasisier coO0# MpeamoYTUTENbHBI HOCUTENb, KOTraa (papMaleBTHIECKYHO
KOMITO3ULIMIO BBOAAT BHYTPUBECHHO. Takxe BO3MOKHO IMPUMEHCHHE COJICBBIX PaCTBOPOB, BOI[HOfI
ACKCTPO3bI U PACTBOPOB INNTMLUEPHHA B KAYECTBE JKUAKUX HOCPITeJIefI, OCO6€HHO AJI1 UHBELHUPYEMBIX
PacTBOPOB.

IMonxonsimue papmManeBTHUIECKHE BCIIOMOTaTENIbHBIE BEIECTBA BKIFOYAIOT KPaxMall, MIIFOKO3Y,
JAaKTO3y, caxapo3y, JKEJNaTUH, COJION, pHUC, MYyKy, MeJ, CHJHKareib, Creapar HaTpus,
TITULEPUHMOHOCTEAPAT, TAJIbK, XJIOPUA HATPHS, CYX0€ 00E3KUPEHHOE MOJIOKO, TJIUIIEPUH, TPOITHIIEH,
AUOJI, BOAY, 9TAHOJI, U T. 1. HpI/IMeHeHI/Iﬂ BCIIOMOraTe€JIbHBIX BEIIECTB U UX UCIIOJIB30BAHUE CM. TAKIKE
B «Handbook of Pharmaceutical Excipientsy, nsitoe usnanue, R.C. Rowe, P.J. Seskey u S.C. Owen,
Pharmaceutical Press, Jlongon, Uwmkaro. Kommosuims Takke MOXKET COIep:kKaTbh HEOObIIOE
KOJIMYECTBO CMAuUMBAIOIIETO areHra Wid sMyJsbraropa, wim pH-OydeprHoro BemectBa. IDTH
KOMIIO3ULIMM MOTYT HaXOAHUTbCS B BHUIE PACTBOPOB, CYCHEH3HH, dMYJbCUMN, TAOJNETOK, MUIOJb,

KarcyJi, TOPOLKOB, ar¢cHTOB 3aMCAJICHHOTO BbICBO60}I(I[eHI/I$I, u T.na. CocraB AJist EPOPAJIBHOTO
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MPUMEHEHUSI MOKET COAEP:KaTb CTAHAAPTHBIE HOCUTENM, TaKME KaK MAaHHUT, JIAKTO3a, Kpaxma,
cTeapaT MarHusi, caxapuH (apMareBTHYECKOW CTeTIEHH YUCTOTBL, U T. .

CornmacHo HacTosleMy H300pPETEHHIO TMpemioskeHa (hapMaleBTUYEeCKas KOMITO3HUIIHS,
comep:kamiasi OQHO WM 0oJjiee MOHOKJIOHAJIBHBIX aHTUTEN, CBsi3bBarommuxcs ¢ OX40, wm ux
AHTUTECHCBS3BIBAIOINNX (DPArMEHTOB, WJTH HYKJIEMHOBBIX KHCJIOT, BEKTOPOB WIJIH KJIETOK-XO035I€B, HITH
MMMYHOKOHBIOTATOB, UJIM UMMYHHBIX CJIUTBIX MoJiekyJ. ClenyeT moHuMaTh, 4To antureso k 0X40
COrJIaCHO HACTOSIEMY H300PETeHUIO WM €ro aHTUTCHCBSI3bIBAIOIIUN (DparMeHT, HYKJIEHHOBYIO
KUCJIOTY, BEKTOp WU €ro KJETKYy-XO3sMHA, WIM HMMYHOKOHBIOraT, WM HUMMYHHYI CIUTYIO
MOJIEKYJly B (hapMaLIeBTHYECKOM KOMIIO3MLIMM MOXHO  H3TOTOBUTH C  MOIXOASIIIAMHU
(dapMaLieBTUYECKUMH HOCUTEJISIMH, BCIIOMOTATEJIbHBIMU BELIECTBAMU M JIPYTUM COBMECTHO
BBOJAUMBIM areHTOM, MOAXOISIINM JUIs NMPUMEHEHHs B (papMaleBTHUECKOM Ipernapare, 4ToObl
00eCreunTh YIy4IIeHHBIH ePeHOC, TOCTABKY, IEPEHOCUMOCTD, U T. 1.

dapmaLeBTHUECKUI Npenapar, copepskamui antureno k OX40, omucaHHOe B HacTosLIeH
3as1BK€, MOXKHO TOJYYUTh MyTeM cMermuBanust antutena kK OX40 unm ero aHTUIeHCBSI3bIBAIOLIETO
(pparMeHTa COrJIACHO HACTOAIIEMY H300PETEHHUIO, UMEIOLIHNX JKENAEMYI0 CTENEHb YHCTOThI, C OJJHIUM
wu Oonee HeoOs3aTeIbHBIMU (PapMALIEBTUYECKH MPHUEMIEMbIMH BCIIOMOTATEIbHBIMH BEILECTBAMH,
NPEANOYTUTETHHO B (JOpME BOIHBIX PACTBOPOB HITH JTHOPHIN3UPOBAHHBIX Mpenapatos. [IpumepHble
auoGUIM3NpPOBaHHbIE TIpenaparbl aHTUTeN omucaHbl B mareHTe CIIIA Ne 6,267,958. BoxaHbie
MpernapaTbl aHTUTEN BKIIOYAIOT Te, KoTopble omucanbl B mateHte CIIIA Ne 6,171,586 u WO
2006/044908, B mocjemHeM W3 HHUX OMNKWCAH IMpernapar, COAep KAlUi TMCTUIUH-AlETATHBIHN
OydepHbIii areHT.

dapmareBTHUECKHE KOMIIO3UIMH UJTH MPernapaThl COrIACHO HACTOSIIEMY H300PETEHHUIO TaKKe
MOTYT COAEp>KaTh OAWH WM OoJiee NPYTrUX aKTHBHBIX HHIPEIMEHTOB, KOTOPble HEOOX OMUMBI JJIs
JIeueHUsI KOHKPETHBIX 3a00JIeBaHUM, MPENMOYTUTENIbHO AKTUBHBIX HHIPEIHEHTOB C TOTIOTHSIFO LI MU
BUJaMH aKTUBHOCTHU, KOTOPbIE HE OKa3bIBAIOT HEXKEIATEIbHOIO BIUAHUA APYT Ha Apyra. Hampumep,
JKEJIATeNIbHO, YTOOBI Takke ObUIM BKJIFOYEHBl ApPYrUe TepamneBThdeckue areHTbl. (CorjacHo
HEKOTOPBIM BapUAHTAM peajii3allii Jpyrue TepaneBTHUECKUE AareHThl MPEICTABISIOT COOOM
XUMHOTEPANIEBTUUECKHUE Ar€HThI, PaJUOTEPANECBTUUECKUE Aar€HThbl, LIUTOKUHBI, BAKLUHBI, IPYyrue
AHTHUTEJIa, IMMYHOMOYJIATOPBI HITH APYTHe OMOMaKPOMOJIEKYJISIPHBIE JIEKAPCTBEHHBIE CPEACTBA.

CornacHo HEKOTOPBIM BapUaHTAM pear3aiuu (papManeBTUYeCKass KOMIIO3HIHS COTJIACHO
HACTOSIIIIEMY H300PETeHHMI0 TaKKE€ MOXKET CONEpaTb HYKJIEHHOBYK) KHCJIOTY, KOIHPYIOMIYIO

anTuTeN0 K OX40 1M ero aHTUTeHCBSI3bIBAIOLINI (PParMeHT.

Crnoco0bl M BAPMAHTBHI IPUMEHEHHUS
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CornacHo HacTosLIeMy U300PETEHHIO PEAJIOKEH CIIOCO0 MPEAOTBPALIECHHUS], AMATHOCTUKH HIIH
neueHus cBsa3aHHbIX ¢ OX40 3aboneBannii i coctosiHui. Criocod BKIFOYAET BBEIEHHE MALIUEHTY,
Hy’)KHaromemycst B 3ToM, o¢dektuBHoro konmdectsa anrurena kK OX40 wmm  ero
AHTUTeHCBS3BIBAIOIIETO (hparMeHTa, WIH UMMYHOKOHBIOTATa, WM UMMYHHOH CJIUTON MOJEKYJIbI,
Wi (papMaLeBTHUECKOH KOMITO3HLINH, COAEprKaIlell UX, MM HyKJIEWHOBOH KHUCJIOTBI, BEKTOPA WIJIN
KJIETKU-XO035IMHA, ONMCAHHBIX B HACTOsLIEH 3asBKeE.

CornacHO OHOMY acCHeKTy HACTOSIIEro M300PETeHUs MPEANIOKEHO MPUMEHEHHE aHTUTENa K
0OX40 nnu ero aHTUNeHCBA3BIBAIOINETO (PParMeHTa, MM UMMYHOKOHBIOTATA, NI IMMYHHOH CIIUTOH
MOJIEKYJIbI, WM (papMalleBTUYECKON KOMIIO3UIMM, COAepKalledl WX, B H3TOTOBJICHMU WJIH
MOJIyUeHUH JIEKAPCTBEHHBIX CPEACTB A MPENOTBpAIleHUs] WU JedeHus cBsA3aHHbX ¢ OX40
3a00J1€BaHNH MIIH COCTOSIHUN Y CYyOBEKTOB.

CornacHo omHoMy acnekTy aHturena k OX40 corigacHO HacTosLeMYy H300PETEHHI0 U UX
AHTUTEHCBS3BIBAIOIIME (PparMeHTh! M (hapMaLEBTHIECKYIO KOMITO3ULIHIO, COAEPIKAINYIO MX, MOKHO
IIPUMEHATH B KAU€CTBE TEPANIEBTUYECKOrO areHTa Ul NPEAOTBPALLEHNUS WU JICYEHUs CBA3aHHBIX C
0X40 3abonesanuii miu coctosiHUA y cyobekTa. [Tpu csizanabx ¢ OX40 3a001€BaHUsX Y CyOBEKTOB,
OOHAPY KEHHBIX C UCTIOJIB30BAHUEM CTAHAAPTHBIX CIIOCOOOB, MOKHO BBOAUTH aHTUTeNa K OX40 1 ux
AHTUTEHCBS3BIBAIOIINE (PParMEHTHI, PACKPBIThIE B HACTOSAIIEM M300peTeHuH, U (papManeBTHIECKH1e
KOMITO3UIIMY, WJIM UMMYHOKOHBIOTATBI, WJIM UMMYHHBIE CIUTBIE MOJIEKYJIbI, COMEpsKaIle UX, WU
HYKJICMHOBBIE KUCJIOTBI, BEKTOPBI WIIN KJIETKU-X0351€Ba, OMHCAHHbIE B HACTOSIIEH 3asBKe.

CornacHO HEKOTOPBIM BapHAHTAM PEATTH3ALMU CIIOCOOBI U BAPUAHTHI TPUMEHEHUS1, ONTCAHHBIE
B HACTOSINEH 3asiBKE, MIOMOJHHUTEJIbHO BKIIIOYAIOT BBEICHHE HWHAUBUAYYMY 3(PPEKTHBHOTO
KOJIMYeCTBAa IO MEHbIIeH Mepe OJHOr0 MAOIMOJHUTEIbHOIO TEpaneBTHUYECKOrO areHTa WIu
npouenypbl. CorjacHO HEKOTOPBIM BapHaHTaM peau3allid  TepareBTHUYeCKUEe AareHThI
NPEACTABISIIOT COOOH, HAPUMEP, XMMHUOTEPATIEBTHYECKIE AT€HTHI, PaAHOTEPANEBTUUECKUE areHTHI,
LIUTOKHHBI, BAKI[UHBIL, APYT'HE aHTUTEJA, IMMYHOMOAYJIATOPBI HITH JPyTrHe OMOMaKPOMOJIEKY JISIPHbIE
JeKapcTBeHHble cpencTBa. CoOrjgacHO HEKOTOPbIM BapHaHTAM peall3allii  TeparneBTUYeCcKue
MPOLEAYPHI BKIIOYAIOT XUPYPrHYECKOE BMELIATEIbCTBO;, M JIYYEBYIO TEPAITHIO, MECTHOE OOJTyUeHUE
wiu obJyueHne ovara, u T.1.

YnomsiHyTast Belllle KOMOMHHPOBAHHAS TEPATIHSI BKJIIOUAeT KOMOMHUPOBAHHOE BBeAeHHE (TIpU
KOTOPOM J1Ba WK OOJIee TePANEeBTHUECKIX AT€HTOB COAEPIKATCS B OZTHOM H TOM K€ WJIH B OTZIEIIBHBIX
mpernaparax) W pasfelibHOe BBeNEHWE, mpudeM BBeaeHue aHturena k OX40 wmm  ero
AHTUTeHCBS3BIBAIOIIETO (PparMeHTa COrIaCHO HACTOALIEMY M300PETEHHIO MOKET MPOUCXOAUTH [0,
OJTHOBPEMEHHO WJIH TIOCJIe BBEICHHUS JOTIOTHUTEIBHOTO TEPANIEBTHUECKOrO areHTa W/IIIN aIbIOBAHTA,

W/WTH TIPOLIEAY PBI.
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CornacHo HEKOTOPBIM BapuaHTaM peann3anud csizaHHble ¢ OX40 3a00meBaHUs U COCTOSTHUS
COIJIACHO HACTOSIEMY M300PETEHHIO OTHOCSTCS K 3a00JI€BaHUSAM WIJIM COCTOSIHUSIM, CBSI3aHHBIM C
AHOMAJIbHOM 3KCIIPECCHeN, aKTHBHOCTBIO M/ niepenaueii curnaina OX40 y cyOopekra, BKIIIOUast, HO
HE OrpaHWYMBAsICb IE€PEYMCICHHBIMU, pa3Hble BHUAbI paka, BOCMHAJEHHE U ayTOMMMYHHbIE
3aboneBanusi. CoriacCHO HEKOTOPBIM BapUAHTAM pealn3alnu Mpu cBszaHHbIX ¢ OX40 3a001eBaHMsIX
W COCTOSIHUSIX TIOBBILIEHA HYKJIEMHOBAs! KUCJOTa (YPOBEHB UJIH coziepkanue), kogupyromras 0X40,
win nosbimeHa skcnpeccus OX40, wiam noBbIIEH YpoBeHb Oenka min akTuBHOCTH OX40, umn
nosbilieHa onocpeayemass OX40 nepemaya cursana. CorinacHO HEKOTOPbIM JPYTMM BapuaHTaM
peanmuzauuu npu cBs3aHHBIX ¢ OX40 3a00eBaHUSAX WM COCTOSHHSIX CHIDKEHA HYKJIEHHOBAS
kuciora (YypoBeHb WIH coaep:kanue), kopupyromas OX40, umu cHmwkeHa skcapeccust OX40, uu
CHI)KEH ypoBeHb Oenka win akTuBHOCTh OX40, wnu cHmkena omocpenyemas OX40 nepenaua
CUTHAJA.

CornacHO HEKOTOPBIM BapHAHTAM PEANM3ALUH IPU JICYEHHH YKa3aHHBIX 3a00JI€BAaHUM I
cocTostHMH OyzmeT nmonb3a or uHruduposanus OX40 Ha ypoBHE HYKJIEHHOBOH KHCJIOTHI WK OeJika,
wnu ot O6nokuposanus cBszbiBaHus OX40 ¢ ero JIMraHaoM, WM OT HHTMOMPOBAHUS OMOCPENyeMOit
0X40 nepenauu cursaa.

CornacHO HEKOTOPBHIM APYTHUM BapHAHTAM PEATU3ALIUH TIPH JICUEHUHN YKA3aHHBIX 3a00IeBaHIIH
WM COCTOsIHMM OyneT mosib3a ot yBeaundeHus OX40 Ha ypoBHE HYKJIEHHOBOW KHUCJIOTHI MJTH OeJka
uu yeunenust onocpenyemoit OX40 nepenayu curHaia.

CornacHo HEKOTOPBIM BapuaHTaM peanu3aiuu cBsizaHHble ¢ OX40 3a001eBaHUs UK COCTOSTHHUS
NPEACTaBIIOT COOOH pasHble BUABI paka. B 4acTHOCTH, pa3HbIe BUABI paka BKIKOYAKOT, HO HE
OTrPaHUYMBAIOTCS NEPEUNCICHHBIMU, COJTUAHBIE OMYXOIH, PAK MOJIOUHOH KEJIE3bl, YPOTEIHAIbHbIN
paKk, MeJaHOMy, paK IOYeK, paK SUYHUKOB, paKk TOJIOBbI M IIEH, pakK >KeIyJKa, pak IeueHU,
MEJIKOKJIETOUHBIH PaK JIETKUX, HEMEJIKOKJIETOUHBIN PaK JIETKHUX, PAK KOJKH, ME30TEITHOMY, TUMPOMY,
JEWKO3, MHEJOMYy, paK TMpPeACTATeJIbHOW JKene3bl, JUM(paTUYecKuid JIEHKO3 U CapKoOMy.
[IpenmodTuTeNIbHO AHTUTENO JJISl TPEIOTBPAILCHUS], TUATHOCTUKH WK JIeUeHHUs CBsizaHHbIX ¢ 0X40
BUJIOB paka npezacrasisier coboit aronuct 0X40.

CornacHo HEKOTOPBIM BapuaHTaM peanu3aiuu csizanHbie ¢ OX40 3a00eBaHUs U COCTOSTHUS
NPEACTABIIIOT COOOW BOCHAJICHWE W/WJIM ayTOMMMYHHbIe 3a0ojeBaHus. COracHO HEKOTOPHIM
BapMaHTaM peanuzauuu ceszanHoe ¢ OX40 BocnaneHwe W/HIM ayTOMMMYHHbIE 3a00JeBaHMs
BbIOpaHbI W3 MIUOMATHYECKOTO JepMAaTHTa, PEBMATOMOHOIO apTPHUTA, aCTMbl (HAmNpUMeEp,
amneprudeckoii actmel), XOBJI, ayTONMMYHHOTO YBEHTa, PACCESTHHOTO CKJIEPO3a, BOIYAHKHU (TaKOMH
KaK CHCTeMHAasl KpaCHasi BOJYAHKA), SI3BEHHOT'O KOJIMTA, CKIEPOIEPMUN U OOJIE3HU «TPAHCILIAHTAT

nporuB xo3suHa» (BTIIX). IlpennodruTenbHO aHTUTENO AN JICUEHHsS WIH TPEAOTBPAILEHUS
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cBszanHoro ¢ OX40 BocmajeHWss W/WIM ayTOMMMYHHBIX 3a00JIeBaHUN TPEACTaBIsIET COOOH
antaronuct 0X40.

CornacHo HEKOTOpPbIM BapHaHTaM peau3alud CYOBEKT MOXKET MPEICTABJSATh COOOU
MJICKOTIMTAIOLIEe, HAMTPUMeEp, PUMAaTa, PEAIOUYTUTENIHO BBICIIETO MPUMAaTa, HAIIPUMED, YeJIOBEKa
(HanpuMep, UHANBHIAYYMa, CTPAJAIOIIETO OT 3a00JIeBaHUS, ONMMCAHHOTO B HACTOSIIEH 3asiBKE, UJIH
UMEIOIIEeTO PUCK IMMOCTPAaTh OT 3a00JIEBAaHUS, OMIICAHHOTO B HACTOSIIEH 3asiBKe). B omHOM BapraHTe
peanu3anuy CyObeKT CTpagaeT WM UMEET PUCK TIOCTPanaTh OT 3a00JIeBaHMsI, OMMMCAHHOTO B JaHHOMN
3asiBKe (Hampumep, paka). CorlacHO HEKOTOPBIM BapHaHTaM pean3alud CyOBeKT MOoIydaeT WU
MOJIyYMJT APYTHE BUABI JICUSHIS, TAKHE KaK XUMUOTEPAITHUs W/ WK JIydeBasi Teparusi.

AHTUTEJIO WJIN aHTUTEHCBSI3bIBAIOIININ (PParMEeHT COTJIACHO HACTOSIIEMY H300PETEHHIO MOXKHO
BBOAUTH JIIOOBIM  TOOXOASIIMM  CIIOCOOOM,  BKJIFOYas IMEpPOpalbHOE, MapeHTepajbHOE,
BHYTPHWJIETOYHOE U WMHTPAHA3aJIbHOE BBEACHUE, M, €CJIM HEOOXOAMMO TOIMHMYECKOE JICUEHHE, €ro
MOKHO BBOOUTh BHYTpb ouara. IlapeHtepanbHas WHQY3US BKJIIOYAET BHYTPUMBILIEUHOE,
BHYTPHUBEHHOE, HHTPaapTepUaIbHOE, MHTPANIEPUTOHEATbHOE WJIH MTOJIKOXKHOE BBeleHre. BreneHnue
MO’KHO OCYIIECTBHUTDH C MOMOIIBIO JIFOOOTO MOAXOSIIEro MyTH, HAPUMED, C MOMOIIBI0 HHBEKIUH,
TaKOW KaK BHYTPUBEHHAs UJIU MMOAKOKHASI UHBEKLUS, OTUYACTH, B 3aBUCUMOCTH OT TOT'O, SIBJIIETCS JIU
BBEJICHHUE KPATKOBPEMEHHBIM WU JUTUTEJIbHBIM. B TaHHOM 3as1BKe MPENJIOKEHbI Pa3JIMYHbIE CXEMBbI
BBENIEHUs, BKJIIOYAs, HO HE OrPAHUYMBASCh MMEPEYUCIICHHBIMH. pPa30BO€ WM MHOTOKPATHbBIE
BBEJIEHUS B Pa3JINYHbIE MOMEHTBI BpeMEHHU, OOIIOCHOE BBEAECHUE U UMITYJIbCHYIO HH(Y3HIO.

AHTHUTEJIO UM AHTUTEHCBSI3bIBAOIINKI (parMEHT COrIACHO HACTOSIIEMY M300peTeHut0 OyyT
BXOJIUTh B COCTaB M OyAyT BBEIEHBbI CITOCOOOM, COOTBETCTBYIOILIMM HAJUIeKaIled METUIIMHCKON
npaktuke. DakToOpbl, pacCMaTpUBaeMble B 3TOM Cily4ae, BKIJIKOYAIOT KOHKpETHOe 3a0oJieBaHuE,
KOTOpOE JieuaT, KOHKPETHOE MIIEKOITUTAIOIIEE, KOTOPOE JIeUaT, KIIMHUYECKOE COCTOSTHUE OTAEBHOTO
MAIMEeHTa, TPUYUHY 3a00JIEBAHMS, MECTO JOCTaBKH JIEKAPCTBEHHOT'O CPENCTBA, CIIOCOO BBEICHMS,
peKMM JO3UPOBAHMS U Jpyrue (haKTOpbl, M3BECTHbIE MPAKTHKYKOIIUM Bpadam. Heobsi3aTenbHO
AHTUTEJIO W3TOTABJMBAIOT C ONHUM WM OOJiee areHTamMH, KOTOpble HAa CETONHSINHUN JeHb
MPUMEHSTIOT JJIsl TIPENOTBPAIleHHs] UK JiedeHus1 3a0oeBaHusi. DPPEKTUBHOE KOJIHYECTBO TaKUX
APYTUX areHTOB 3aBHCUT OT KOJHMYECTBA AHTUTENA, MPUCYTCTBYIOIIErO B Mpernapare, COCTOSHUS,
MOJUTeKAIIEr0 JICYSHUIO, WM TEPANeBTHUECKOTO pPEeXUMa, W JPYrux (akTopoB, KOTOpBIE
00CY>KIaHCh BBIIIE.

Jns Toro droObl TPENOTBPATHTh WM  JIeYUTh  3a0OJieBaHUsl ~ AHTUTENO WU
AHTUTEHCBS3BIBAOINNN ()parMEeHT COIVIACHO HACTOSIIEMY H300peTeHHut0 (TpU HCMOJb30BAHUU
OTIEJIbHO WM B KOMOMHALIUY C OTHUM WUJTH 00JIee TOTIOJTHUTEIbHBIMU TEPATICBTUYECKUMH areHTaMH )

OyayT BBOAWTH B MOIXOASINEH HO3MPOBKE B 3aBUCUMOCTU OT THIIA 3a0O0JIEBaHUS, MOMJIEKAIIETO
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JICYSHHIO, THUTA AHTHUTEN, TSUDKECTH U TEUEHHs 3a00JIeBaHUs, OT TOTO, JAIOT JIH aHTUTEJIO C LEJIbIO
NPEAOTBPAIIEHUS UJIH JICUSHHUS, TPEIIECTBYIOIETO JEUCHUs, UCTOPHH OOJIE3HHU MALMEHTa U OTBETA
HA aHTUTEJNIO, U PELICHMS JIeHaIero Bpaya. AHTHTEINO MOIXOMSIIIUM 00pa3oM BBOAAT MALIUEHTY 32
OZIVH pa3 WU CEPUEl BBEACHUN.

CornmacHo HEKOTOPbIM BapuaHTaM peanmu3anmu Jrodoe antureso k OX40 wmu  ero
AHTUIeHCBS3BIBAIOIINN ()ParMEeHT COIJIACHO HACTOSLIEMY H300PETEHHIO MOXHO IMPUMEHSTH IS
nerexktupoBanus Hammuust OX40 B OnonornyeckoMm obpasie. TepMUH «1€TEKTUPOBAHUEY, KOTIA €r0
UCHOJBb3YIOT B HACTOSAIIEH 3as1BKE, BKIHOYAET KOIUYECTBEHHOE WIIM KaUECTBEHHOE IETEKTHPOBAaHUE.
CornacHO HEKOTOPBIM BapHaHTaM peaju3aluy OMONIOrHIecKuii 00pasel NpeacTaBisieT cOO0H KPOBb,
CBIBOPOTKY HJIU APYTHE KUIKHE 00pa3Ibl OMOJIOTHYECKOro MPoucxokaeHus. CoriacHO HEKOTOPBIM
BApUaHTAM peanusalid OHonorndeckuil obpasel CoAmepKUT KieTku wuiau TkaHu. CornacHo
HEKOTOPBbIM BapUAHTAM peali3auuy OHoNornyeckuii oopasew nojay4eH u3 runepnponnudepaTuBHbIX
MOpaXCHU! WM MOPaKeHUH, CBSI3aHHBIX C PAKOBBIM MOPAKEHUEM.

CornacHO OMHOMY BapHaHTY peaU3aliy aHTHTENO WIN €r0 aHTUT€HCBSI3bIBAIOLINI (hparMeHT
COIJIACHO HACTOSIEMY H300PETEHHIO MOKHO MPUMEHSITh Uil AMATHOCTHKH CBs3aHHbIX ¢ OX40
3a00J1eBaHUH MJI COCTOSTHHM, TAKUX KaK pasHble BUABI paka, HaIIpUMep, Ul OLEHKH (Hampumep,
OTCJI)KUBAHUS) JICYEHHSI WIIN TTPOTPECCUPOBAHUS 3200 I€BaHNH, ONIMCAHHBIX B HACTOSIIIEH 3asBKe, U
WX TUArHOCTUKH W/WIIK OTIPeNeNIeHuUs CTaaun y uHAuBHAyyMa. COrylacHO ONpeneeHHbIM BapuaHTaM
peanu3aury npeioskeHo MeueHoe aHTuTesio K OX40 win ero aHTHreHCBS3bIBAIOIINN (PArMEHT.
Merku BKJIIOYAIOT, HO HE OTPAHUYMBAIOTCS MEPEYHCICHHBIMH, METKU WIH (PparMeHThbl, KOTOpPbIE
IETEKTUPYIOTCA HampsiMyro (Takue Kak (DIyopecLeHTHble METKH, XPOMO(QOpPHBIE METKH,
3JIEKTPOHOIIOTHBIE METKH, XEMIJIFOMUHECLICHTHbIE METKHU U PATUOAKTUBHBIE METKH ), U ()PArMeHTHI,
KOTOpPBbIE JETEKTHPYIOTCSI OMIOCPEIOBAHHO, TAaKUE KaK (PePMEHTHI WJIM JIMTAHIbL, HATIPUMED, MyTeM
(bepMEHTATUBHBIX PEAKIUA WU MEXKMOJEKYJSIpHbIX B3auMmozeicTBuil. COrlacHO HEKOTOPBIM
BapUaHTAM pean3aliy NPEIJIOKEeH Ha0Oop IUIsl MUATHOCTUKH CBsizaHHbIX ¢ OX40 3aboseBaHui,
NpUYeM YKa3aHHbIH HAOOp CONEPIKUT aHTUTEJIO MITH €T0 aHTHI'€HCBSA3BIBAOINUH ()parMeHT COTJIaCHO
HACTOAIEMY U300PETEHHUIO.

CornacHO HEKOTOPHIM BapHaHTaM peaM3alMy 00pasel MOJYYarT 10 JICYCHHST aHTUTEIOM K
0OX40 nnm ero aHTUTeHCBS3BIBAIO UM (pparMeHTOM. COrJlaCHO HEKOTOPBIM BapHAHTAM PEaTU3aLIUH
o0pasel moNy4aroT A0 JICUEHHUs] APYTUMH BUAAMHU Teparnud. B HEKOTOPBIX BapHaHTaX pean3aLiu
o0pasel moJay4aroT BO BPEMsI HIIH TTOCIIE JICUEHUs IPYTUMH METOAMH JICHCHHUS.

Hacrosimee n3obpereHne BKITIOYaeT F0Oble KOMOMHALIMN KOHKPETHBIX BAPUAHTOB PEATU3ALINH,
OMHCAHHBIX B JAHHOH 3asiBKe. JIOJDKHO OBITh MOHSTHO, YTO XOTSI KOHKPETHOE CONEpKaHUE H

MPUMEPDI OMTUCAHBI AJI1 UJTKOCTPUPOBAHUSA MTPEATTIOUYTUTECIIbHBIX BAPUAHTOB p€aIn3allii HACTOALLCTO
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M300peTeH s, OHHM JIMIIb WJUTFOCTPUPYIOLINE M HCIOJNB3VIOTCS B KadyecTBe NMpUMEpoB. B o0beM
HACTOSIIIIETO M300pETeHHs JOTOTHUTEIBHO BXOIST U3MEHEHHBIC BApPUAHTHI Peau3alliid Ha OCHOBE
MPEINOYTHTEIbHBIX BAPUAHTOB PEeaTU3a[ii B COOTBETCTBUH C HACTOSIIIIMM U300pETEHHEM, KOTOPbIE
TIOHATHBI JIJIs1 CIIEIUAIICTA B JAHHOW 00JIaCTH TeXHUKU. Bce myOnukanmu, maTeHThl U 3asBKU Ha
MaTeHT, UTUPOBAHHbIE B HACTOSIIEH 3asiBKe, BKIOYasl MPHUBENCHHbIE B HHUX CCBUIKH, OyayT

MOJIHOCTBIO BKJIFOYCHDBI B HACTOALYIO 3asiBKY IMOCPEACTBOM CCBUIKH AJISA BCEX LEJICH.

ITPUMEPBI
IIpumep 1 IlosiyyeHue U CKPUHHHT NPOUCXOASIIUX H3 THOPHAOMbI AHTHTEJI

AnTurena x OX40 noayvanu ¢ HOMOILIBK THOPUIOMHON MeToAuKH. PexoMOnHaHTHBIN Oenok
0X40-Fc (R & D, Ne no xaranory 3388-0X), conepkaiiuii BHekJIeTouHbIH 1oMeH OX40 uenoBeka
¢ Fc-Merkoii, ucnonb3oBaiu B Ka4eCTBE aHTUI€HA IJis1 MMMYHHM3aLUU Mbleil. BkpaTtue, mbiei
CS57BL/6 u BALB/c ummynnsuposanu OX40-Fc, cMeIanHbIM U YMYJIbIHPOBAHHBIM C TIOJIHBIM HJIH
HenoJHbIM anbloBaHTOM Ppeiinma (Sigma-Aldrich). TlpoBomwmm OmwH payHI HMMMYHH3ALHH
(monHbIi anbproBaHT PpeitHaa) u ABa payHaa OycTep-UMMYHHU3aUM U (HETOIHBIHN abloBaHT Ppeiinna)
MbIIIEH, U coOMpajaM KpOBb IOCHE KaXIOoH OycTep-MMMyHH3aLUH. AKTHBHOCTb CBSI3bIBAHUSI
CBIBOPOTKH, COOPAHHOM y MBIIIEH TOCe KaKAOTo payHaa OycTep-UMMYHU3ALNH, AETEKTHPOBAIIH C
nomortbio MDA ¢ pekomOnuHanTHbIM Oeikom OX40-His uenoseka (R & D Systems, Ne o karasory
9969-0X), a aKTUBHOCTb CBsI3bIBaHHUsS ChIBOPOTKH ¢ KiieTkaMu CHO (CKOHCTpYMPOBaHHBIMHU C
nomompio GenScript), cBepxakcnpeccupyromumu OX40 yenoBeka, TETEKTUPOBAIH C MOMOIIBIO
nporounoi muromerpun (FACS). Mbiueii ¢ BBICOKMM TUTPOM B CBIBOPOTKE OTOUPAITH IJIs CIMSIHUS.
3a 4 nHA no cnusiHUA pekoMOuHaHTHBIA Oenok OX40-Fc BBOmMIM MyTeM BHYTPUOPHOLIMHHOW
UHBEKLUUU MbIIAM JJIsl OKOHYATEeJNbHOH OycTep-MMMYHH3alUUU. B 1eHb CIUSHHUA MBbIIIeH
YMEpPIUBJSUTH, a 3aTéM y MbIIed OTOMpalM CeJe3eHKY M TOMOTE€HH3UPOBAIM C MOJYYCHUEM
CYCIEH3UHU OTAEJBHBIX KJIETOK. KNeTky cene3eHku MbllIel CIUBAIN C KJIETOYHON JTUHUEN MUETOMBI
mbin SP2/0 (mpuobperenHoit y ATCC) nmocpenctsoM ycTpoicTBa 1uist 3JeKTpocusiaus. CiauToie
KJIETKH pEeCyCHeHONpPOBald B cpene, coxepkameil Hat (TUmOKCaHTWH, aMHUHONTEPUH W
ne3okcunykieotun Tumuans, GIBCO, Ne o karanory 21060017), mHOKyIHpOBaiu B 96-1yHOUHBIH
IUTaHLIET U KyJbTuBUpoBaiu npu 37°C B TedeHue 7 AHEW. AHTUTENA, CEKPETUPYEMble KJIETKaMU
ruOpHIOMBI B CYIEPHATAHT, HACHTH(GHULIUPOBAIN C MOMOIIBI (DYHKIMOHAIBHBIX aHAJIN30B,
cBsi3aHHBIX ¢ OX40 (Takux kak crienupuaHOCTh CBsi3biBaHus ¢ OX40 yenoBeka M aKTUBHOCTD B
OTHOLIEHWU akTuBaImu T-kieTok). [lonokuTenbHble KIOHBI THOPHUIOMBI CYOKJIOHMPOBAJIH B

TEUEHHUE OJTHOTO MJIM HECKOJIBKUX PayHIOB C NoslydeHreM MOHOKJIOHA. Ilocne ckpunmnra 38E11
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HAKOHeEI[ 0TOOpaJii B KAY€CTBE ONTUMAJIBHOTO KJIOHA THOPUIOMBI (AHTHTEJNIO, CEKPETHUPY EMOE TAKHM
oOpaszom, yriomuHaercst kKak 38E11).

IIpoBonuiaM KyJIbTUBUPOBAaHHE C LEJNBIO PA3MHOXKEHUS KaHAWIATHBIX KJIETOK THOPHUIOMBI
38E11, u mocne 7-10 nmHel KyJNbTUBHPOBAHUS CYIEPHATAHT COOMPAJH, LEHTPU(PYTHPOBATH H
¢bunpTpoBaNK AN yAAJEHHs KIETOK M 00JI0MKOB. CynepHaTaHT MPOMYCKAIH Yepe3 OYHIIAFOINYI0
KOJNIOHKY ¢ Oenkom A (Genscript), 3aTeM KOJOHKY HpPOMBIBAIM M YpPaBHOBELIMBAIH Oydepom,
conepxkauum 0,05 M Tpuc u 1,5 M NaCl (pH 8,0), a 3arem smouposamu 0,1 M nutpatom Hatpus
(pH 3,5); u smoeHT He3aMeIUTEIPHO HelTpanu3oBain ogHol nessroi oobema 1 M Tpuc-HCI (pH
9), a 3arem mnpoBomwian auanu3 B ¢ocdarHo-conesoit Oydep (PCH). Hakonen, mnomydanu
npoucxozsauee n3 rudpunomel antuteno 38E11 s nanpHelmel XxapakTepUCTHKH.

1.1 JlerekTupoBaHME AKTUBHOCTU CBS3BIBAHMS AHTUTEN C OEJNKOM BHEKJIETOYHOI'O JOMEHA
0X40 ¢ nomoupro UOA

96-1yHOUHBIE TUIAHIIETHI MOKpbIBaIM pekoMOnHaHTHBIM OX40-His uenoseka (R & D, Ne mo
katasnory 9969-OX). Ilociae OnoxupoBaHHst AOOABISIM CEPUHHO Pa3BEAEHHYIO MBIIHHYIO
CBIBOPOTKY MJIM aHTUTeNa 1 MHKyOuposanu. [Tocne npomsisku mianmeros @Ch, conepskamum 0,5%
TBUH-20, IIX-meueHoe BropuuHoe aHTHTeNO K IgG MbImM moOaBiusmM Anmst MHKyOaruw, u
OKpallIMBaHHE B IUJIAHILIETaX NposBIUM ¢ nomoupio TMD, a 3Hauenne OD450 cuutbiBanu ¢
MOMOIIBIO CUHUTBIBAOLLIETO YCTPOICTBA Uil MUKPOIUJIAHLIETOB.

B TabGnuue 1 mokaszaHo, 4TO MOJy4YEHHOE B pe3yJbrare 3toro antuteso 38E11, npoucxomsiiee
u3 ruOpumoMBbl, 00JIaaio BHICOKOW aKTHBHOCTBEO CBsi3biBaHUs ¢ Oenkom OX40 uenoseka ¢ DKso
0,276 HM.

1.2 JlerexTupoBaHHe aKTUBHOCTH CBsA3bIBaHUs aHTUTEN ¢ OX40 Ha akTUBHPOBaHHBIX T-KJeTkax
¢ nomoubto FACS

Ilepsuunble MKIIK 4enoBeka BbIAETSUIM W3 LENbHOW KPOBH, IMOJYYEHHOM OT 310POBBIX
JIOHOPOB, MyTeM LeHTpudyruposanns B rpaguente miotHocTH Ficoll-Paque PLUS (GE Healthcare,
Ne mo kartanory 17-1440-02). Tlocne ueHTpudyrupoBaHusl KJIETKU B CpPeOHEM Clioe codupaiu u
npombiBaiu 3 paza @Cb ¢ nonydernnem MKIIK. 3atem Boiesnsiin T-KJIeTKU deaoBeka ¢ MOMOLIBIO
Habopa 11 BbineneHus oommel nomysun T-kietok (Miltenyi biotec, Ne mo xaranory 130-096-535)
C TMOMOILBIO METOJa BBbIAEJNEHHUS HAa OCHOBE MArHUTHBIX TPaHyJ B COOTBETCTBUM C MPOTOKOJIOM,
PEKOMEHIOBAHHBIM HWHCTPYKLMsAMH. T-kjneTtkn pecycnenauposanu B cpege RPMI 1640
(comepskamueii 10% ®bC 1 OMaHTHOMOTHKY NEHULMIUTHH/CTpenToMHLIKH ) 1 1odasisiii PHA-L u IL-
2 (umu Con-A u hIL-2) nnst 2-gHEeBHON CTUMYJISILIAY, YTOOBI HHAYLHPOBATh SKcnpeccuto OX40 Ha
T-knerkax. AxtuBupoBaHHble T-kieTku npombBanu onuH pa3z PCb, comepxamum 2% DBC,

no0aBIsM cepuitHO pa3seneHHble anTuTena K OX40 u nakyouposanu npu 4°C B reuerne 30 MUHYT.
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Knerku nBaxasl npombiBann @CB, conepxkamum 2% DPBC, nobasmsamun PE-meueHoe BTopuvHOE
antuteno k IgG uenoseka (Biolegend, Ne mo kartanory 409304) (unmu PE-medenoe BTOpm4YHOE
anTuteno k IgG mpmm (Biolegend, Ne o karanory 405307)) u APC-CY7-meuenoe antuteno k CD4
yenoseka (Biolegend, Ne mo kxartanory 300518). Ces3eiBanne antutena k OX40 Ha MOBEPXHOCTHU
CD4-nonoxurenpHbix T-KJI€TOK AETEKTUPOBAIN C IOMOLIBIO poTo4HO# ruroMetpun BD Cantoll.
KpuByro annmpoKkCUMHUpPOBalIM B COOTBETCTBMM C MEJUAHHBIM 3HAYEHHMEM MHTEHCUBHOCTHU
bayopecuenmy, U paccuutbiBain IKso.

B Tabnure 1 nokaszano, uto npoucxonsuiee u3 rubpuaomsl antTuTeso 38E11 nmeeT akTHBHOCTb
cBsa3bpiBaHusA ¢ OX40 Ha akTuBUpOBaHHBIX T-kyeTkax yenoseka ¢ IKso 0,8 HM.

1.3 OnpeneneHnie arOHNCTUYECKON aKTUBHOCTU AHTUTEN B OTHOLIEHUU T-KJIeTOK

ATOHHUCTHUYECKYI0 aKTUBHOCTb AaHTHUTENAa B OTHOLIEHMM T-KJIETOK OLIEHUBAKOT IIyTEM
nerexTrpoBanus uutoknHa IFN-y, BeIcBOOOXKIaeMoro aktuBupoBaHHbIMU T-kieTkamu. Bkparie,
nepsuuHble MKIIK uenoBeka BbIIESUIM U3 LIEJIBHON KPOBH, MOJYUYEHHOW OT 37JOPOBBIX JTOHOPOB,
nyteM neHrpudyruposanusi B rpaauente miotHoctu Ficoll-Paque PLUS (GE Healthcare, Ne mo
kartajory 17-1440-02). [Tocne uentpudyrupoBaHusi KIETKU B CPETHEM CJI0€ COOUPATIH M IPOMBIBAJTH
3 paza @Cb ¢ nonyuennem MKIIK. 3arem Bbinessiin T-KJIeTKU YeloBeKa ¢ TOMOLIBIO Habopa AJis
BbLAeNIeHUsI o0mie monysiuu T-kierok (Miltenyi biotec, Ne mo karajory 130-096-535) ¢ momoIibio
METOJla BbIACNIEHUS] HAa OCHOBE MArHUTHBIX TPaHyJl B COOTBETCTBHU C IPOTOKOJIOM,
PEKOMEHJOBAHHBIM HMHCTPYKLMsMH. T-kjnetku pecycnenaupoBanu B cpege RPMI 1640
(comepxkameii 10% ®BC u OMaHTHOMOTHMKM NEHULWUIMH/CTpenToMHLMH). Tlocne cmermmBaHus
anturena k CD3 (eBioscience, Ne mo katanory 16-0037-85) u cepuiiHO pa3BeIEHHBIX aHTUTEN K
0X40 cmecp nobassii B 96-myHOUHBIH TUTaHIeT npu 100 MKJ/JIYHKY, U TUIAHIIET TTOKPBIBAN MPH
37°C B Teuenue 2 yacos. HecBszanHble aHTUTENa yaansiu nyreM npombeiBaHus @Cb, u B JyHKH
nobasnsim BeineneHHble T-xinerku. CynepHaTaHThl cobupanu uepes 3 AHsS KyJbTHBHPOBAHUS, U
koHUeHTpauun I[FN-y B cynepHatanTax netekrupoaiu ¢ nmomombo UPA (R & D, Ne o karanory
SIFS50) B COOTBETCTBHHM CO CTaHAAPTHBIM METOIOM JETeKTUPOBAHHS, PEKOMEHIOBAHHBIM
HUHCTPYKIUSIMHU.

B Tabnuie 1 mokazaHo, uTo npoucxopsiee u3 rudpugomsl antureno 38E11 cnocobcTBoBao
cekpermu [FN-y T-knerkamu co 3Hauernem IKso 1,4 HM.

B Tabmune 1 Taxke nmokaszaHa (yHKIHOHAJIbHAsI aKTHBHOCTh pedepeHcHbIX anTHTen K OX40
11D4 1 OX40mAb24, noay4eHHBIX TyTEM BPEMEHHOMN SKCIIPECCHH.

Tabmmua 1 @yHKIMOHAIBHASI AKTUBHOCTD MPOUCXOIAIIEro U3 THOpuaoMbl anTuTena 38E11

Wnentudukanuonnsiii| Ces3piBanue ¢ | CBs3bIBAaHUE C Ycunenue OrHolzeHnne

HOMEp KJIOHA 6enxom 0X40 0X40 na npoaykuuu IFN-y [MakcuManbHOTo
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yenoseka (MDA, mnoBepxHOCTH |akTHBHpPOBaHHBIMH 3(dexra IFN-y
OKso, HM)  |akTUBUpOBaHHBIX|  T-KJIeTKaMH K (oHY
T-xnerox YeNoBeKa (KpaTHOCTB)
uenoBeka (FACS) (UDA)
(OKso0, EM) (OKs0, HM)
11D4 — 0,4 8,0 5,6
0X40mAb24 — 1,3 14,7 9,4
38El11 0,276 0,8 1,4 7,6

*®on: KonTpons 6e3 anturena k 0X40

IIpumep 2 I'ymanu3zauus NpoUCXOAsIIIero U3 ruOpPHAOMBbI AHTHTEJIA

2.1 OmpeneneHue MoCAeqOBaTENbHOCTEH BapralOeNbHOW OONACTH TMPOUCXOSIIEro M3
rHOpUIOMBI AHTUTETIA

Hcnonb3yst ciocod cekBeHUPOBaHMsI THOPUIOMBI, IPOBOMIIN KYJIbTHBUPOBAHUE KIIETOK KJIOHA
rubpungombl 38E11 ¢ uenpto pasmuoxkeHus; obuyto PHK skcTparupoBaiyu ¢ MOMOIIBIO TPU30JA
(TRIzol, npuobperanu y Ambio) u ocyIecTBisin 00paTHYrO TpaHcKpummio ¢ nonydenuem JJHK ¢
MOMOIIBIO CcrielUM(pUIHBIX il aHTHTeNa npaiimepos (Takara, HaGop misa cuntesa 1 nerm kIHK
PrimerScript); ammmuduuupoBanu pparmMeHT rexa, Kogupyromero odaacts V. UMMYyHOTJIOOyIMHA
MBIIIH, C TOMOINBIO CrIENU(UYHBIX K aHTUTETY MpaiMepoB, U KJIOHUpOoBaU. [locaenoBaTenbHOCTH
BapuadespHONW O0JacTH TOJNyYadu C TOMOINBI0 CEKBEHHPOBAHUS, NPUYEM HYKJICOTHIHAS
MOCJIEIOBATENIbHOCTh BapuadenbHol obnactu Tsikenoit enu 38E11 npusenena B SEQ ID No.: 17, u
HYKJIEOTHIHAS TIOCJIEIOBATEIbHOCTh BapuadenbHol obnactu nerkoit uenu 38E11 npusenena B SEQ
ID No.: 18.

2.2 T'ymMaHU3UPOBAHHAS] KOHCTPYKLIUSI AHTHTENA, IPOUCXOISIIIETO U3 THOPUIOMBI

JLis TyMaHU3aIul aHTUTENA, BO-TIEPBBIX, B 0a3e maHHbIX aHTtuTesn PDB mpoBoamim mouck resa
UMMYHOTJIOOYJIMHA 3aPOBIIEBOI JMHUU YEJIOBEKA, BBICOKO TOMOJIOTHYHOTO MOCIIEIOBATEIbHOCTH
BapuabenpHOU oOyacTy aHTUTeNa MbIu. BapuabenbHasi 00JacTh TsDKENION Lenu U BapuadenbHas
obnacte serkori menu 38E11 wmmeror Oonee BBICOKYEO TOMOJIOTHIO TIOCJIENOBATENBHOCTEH C
3aponpiuesoii munanern IGHV1-46*01 uenosexa u 3apoapiuesoi mmaneii IGKV4-1*01 yenosexka,
COOTBETCTBEHHO. 3aTeM mocienoBaTesibHOCTH aMuHOKuCIoT CDR BapuabenpHBIX obnacred u uX
TOUHYIO TPaHULLY OMPEAEISIOT ¢ MoMOIbi0 HyMepaimu 1o Kabat. B nenom, IGVH u IGVk venoseka
C BBICOKOH rOMOJIOTHEH ¢ BapuabeTbHbIMHA 00JIACTSIMI MBILIMHOTO aHTUTENA BHIOUPAIOT B KAYECTBE

mMartpul, 1 npuBuBKY CDR ucnone3yroT mist ryMmaHu3anmm.
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Jls monaep kaHusl aKTUBHOCTH B TYMAaHHU3MPOBAHHOM aHTUTENE OOBIMHO TAKXKE aHAJIU3UPYIOT
NOCJIEIOBATEIbHOCTH AMUHOKHCIIOT BaprabeNbHbIX 00J1acTel M OKPYKAIOIINX KAPKACHBIX YYaCTKOB,
UCIOJIB3Ysl TEXHOJOTHIO KOMITBIOTEPHOIO MOAEIMPOBAHUS U MOJIEKYJISIPHYIO CTBIKOBKY, U H3y4aroT
UX  TPEXMEpHblE  IPOCTPAHCTBEHHBIE  CIOCOOBI  CBsA3bIBAHUA.  llyreM  BbIUMCIEHUS
3NEKTPOCTATUYECKOH CHuibl, cCuiibl Ban-nep-Baaneca, rugpodunpHocTy U ruapopoOHOCTH, a TaKKe
SHTPONUH, AHAJIU3UPYIOT KJIIOUEBbIE OCTATKU B OTJEJbHBIX MOCJIEAOBATENbHOCTIX KaHAUIATHOTO
aHTUTEJNIA, KOTOpble MOryT B3aumozeiictBoBaTh ¢ OX40 uau COXpaHATH MPOCTPAHCTBEHHYIO
CTPYKTYpPY, U KOTOpble MOTYT OBbITh NMPUBUTHI OOpaTHO Ha KapKac BHIOPAHHOIO I'eHAa aHTHUTENA
yenoseka. Ha 3ToM OCHOBaHMHM OTMEYAIOT MOJIOKEHHUS] AMUHOKUCIIOT B KAPKACHOM Y4acTKe, KOTOpbIe
HEOOXOUMO COXPaHWTb, a 3aT€M CHHTE3UPYIOT I'YMaHM3HPOBAHHOE aHTHUTENO. Jya oOpaTHBIX
MyTalui oToOpanu 7 caliToB B BapuadetbHOM oOnactu Tsokenol nenu anturena 38E11: V20L, M48I,
R67K, M70L, R72V, V79A u T91S. B COOTBETCTBUM C YHCIOM U PACHOJOKEHHEM OOpaTHBIX
MyTaluii KOHCTPYUPOBAJIH YeThIpe pa3IMdHble r'yMaHU3upoBaHHble Tsokenple nenu VH1 (SEQ. ID
No.: 2), VH2 (SEQ. ID No.: 3), VH3 (SEQ. ID No.: 4) u VH4 (SEQ. ID No.: 5), COOTBETCTBEHHO.
Jnst oOpaTHBIX MyTauuii oroOpainu 3 caiita B BapradenpHOM o0sacTu Jierkoi uenu antutena 38E11:
MA4L, V621 n L82V, 1 KOHCTpyupOBaIu 4eThIPE pa3IuyiHble I'YMaHU3UPOBaHHbIE Jerkue nenu VL1
(SEQ. ID No.: 7), VL2 (SEQ. ID No.: 8), VL3 (SEQ. ID No.: 9) u VL4 (SEQ. ID No.: 10),
COOTBETCTBEHHO. TakuM 00pa3oM, KOHCTPYHPOBaJM U JOIMOJHHUTENBHO XapaKTePU30BAJIH
rymanusuposaHHoe aHtuteno 38E11, Hu38Ell, u ero Bapuantsi Hu38EIl1-vl, Hu38El1-v2,
Hu38E11-v3 u Hu38EIl1l-v4. IlocnenoBaTelbHOCTU aMHUHOKHUCIIOT, COIEpIKALIUECS B KaKIOM
aHTHTEJE, OoKa3aHbl B Ta0bmumax 2 u 3.

2.3 Dkcnpeccusi T'yMaHU3UPOBAHHBIX AHTHUTEIL.

BapuabenbHbie obnacTu, npoucxoasimue u3 anrurena 38E11, npoucxonsiero u3 ruOpuIoMsl,
WIA UX TYMaHU3UPOBAHHBIC TOCJIEAOBATEIBHOCTH aMILTH()UIIUPOBAIA W KIOHHUPOBAJIU B BEKTOP,
COIepIKaLINi KOHCTAHTHYIO o0nacth IgG yenoBeka, Uit MONMy4eHUs SKCIIPECCUPYEMOH TUIa3MUIBI.
KoHcTaHTHBIE 00JIACTH TSDKENOH LIETH 3TUX aHTUTEN MOTYT ObITh MOJTy4eHbI U3 Jio0oro noaTumna IgG
YeJioBeKa (HampuMep, MOC/IeA0BaTeIbHOCTEH aMUHOKHCIIOT KOHCTAHTHBIX O0JIACTEeH TSKEJIONW LIETH
IgG1 uenoseka, Takux kak Te, koTopble npuseneHsl B SEQ. ID No.:21, u nocnenosatenbHOCTEN
AMHHOKHCJIOT KOHCTaHTHBIX oOjacteil Tspkenol nemm IgG2 uenoBeka, TakMX Kak T€, KOTOpbIE
npusenenbl B SEQ. ID No.:22), wmn ero BapuanToB. OHAKO, €CJIM KOHKPETHO HE YKa3aHO MHOE,
KOHCTaHTHbIe oOjactu Tspkenmod mermn Hu38Ell w  wux BapuaHTel OBUIM  MIIEHTUYHBI
NOCJIEIOBATENIbHOCTH KOHCTAHTHOM o0acTH Tspkenoi uenu IgG1 uenoseka. Knerku 293 coBmecTHO
TPaHCHULIUPOBAI BEKTOPAMHU 3KCIIPECCHUH, COAEPKAIIMMHU TsDKeJble W Jerkue unernu. llocrme

kynpTuBupoBanus npu 37°C B Teuenue 4-6 nHEH CynepHATaHThI COOMPANH, U B COOTBETCTBHH C
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OMHCAHHBIM BBIIE CMOCOOOM MONYYalH PEKOMOMHAHTHBIE AHTHTENA C TMOMOIIBI adpPUHHON
OYHCTKHU Ha Oenke A 11 JajnbHeNIIel Xapak TepUCTHKY aHTHTEIL.

Tabmmua 2 TlocnenoBaTenbHOCTH AMUHOKHUCIIOT, Coaepskatuecs B anturenax k 0X40

38EI1 wu  ero | IlocnenosarensHocTh | [locnenoBatenbHOCTD
BapUAHTbI amuHOKUCIOT VH aMuHOKHCIOT VL
38El1 SEQ.ID No.: 1 SEQ. ID No.: 6
Hu38EI11 SEQ. ID No.: 2 SEQ. ID No.: 7
Hu38E11-vl SEQ. ID No.: 3 SEQ. ID No.: 9
Hu38E11-v2 SEQ. ID No.: 4 SEQ. ID No.: 7
Hu38E11-v3 SEQ. ID No.: 2 SEQ. ID No.: 9
Hu38E11-v4 SEQ. ID No.: 4 SEQ. ID No.: 8

Tabmuna 3 IlocnemoBatenpHocTn amuHokuciaor CDR, comepxammecs B antutenax k 0X40

(ompenenenue o Kabat)

CDR ITocnenoBaTeIbHOCTH AMUHOKHUCIIOT
HCDRI1 SEQ. ID No.: 11
HCDR2 SEQ. ID No.: 12
HCDR3 SEQ. ID No.: 13
LCDRI1 SEQ. ID No.: 14
LCDR2 SEQ. ID No.: 15
LCDR3 SEQ. ID No.: 16

IIpumep 3 /leTrekTHpOBaHNE AKTHBHOCTH CBSI3bIBAHHSI TYMAHU3HPOBAHHBIX aHTHTEa ¢ OX40
Ha akTUBHPOBaHHBIX T-kierkax ¢ momompio FACS

B coorBercTBUM CO CTOCOOOM IETEKTHPOBAHUS, ONMCAHHBIM B rpexmecTyromeM [Ipumvepe 1.2,
FACS npumensinu a5s aHanu3a akTUBHOCTH CBSI3bIBaHUs TYMaHU3UPOBaHHBIX aHTuTeNl ¢ OX40 Ha
aKTUBUPOBAHHBIX T-KjleTKax 4enoBeka.

Pesymprarer: Kak mokaszano B Tabmuue 4, rymanusupoBannoe antutesno Hu38El1l u ero
BApPHAHThI [TOKA3aIH JYYIIYI0 aKTUBHOCTH CBs3bIBaHUSA ¢ OX40 Ha MOBEPXHOCTHU aKTUBUPOBAHHBIX
T-kJeToK uenoBeKa.

Tabmuua 4 AxtuBHOCTH cBs3biBaHusi aHthTena Hu38Ell uw ero BapuantoB ¢ OX40 Ha

AKTUBHUPOBAHHBIX T-xneTkax

AHTHUTENIO 9Kso, HM
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0X40mAb24 6,23
Hu38EI11 4,56
Hu38E11-vl 5,03
Hu38E11-v2 3,35
Hu38E11-v3 3,48
Hu38E11-v4 3,02

IIpumep 4 OmnpeneneHue aroHHUCTHYECKOH AKTHBHOCTH T'YMAHH3HPOBAHHBIX AHTHUTEJ] B
oTHOWEeHHH T-KJIeToK

B coorBercTBUM cO cnocoOoM, oOmMcaHHBIM B rpenuecTByroumeMm Ilpumepe 1.3,
ArOHUCTHYECKYK) aKTHUBHOCTb I'YMaHHU3UPOBAHHOIO AaHTHUTENA B OTHOLIEHUM T-KJIE€TOK OLIEHHMBaJIU
IyTeM AeTEeKTHPOBAHUS BOCIAIMTENBbHOTrO LuToKiHA IFN-y, BBICBOOOKIaeMOro akTHBUPOBAHHBIMU
T-kxneTkamu B IPUCYTCTBUM AaHTUTENA.

Kak nokasano B Tabmuue 5, rymanusuposanHoe antuteno Hu38E11 u ero BapuaHThl MOTyT
s¢dexTuBHO cTHMYIHpoBaTh BhICBOOOXKAEeHHe IFN-y akTtuBupoBaHHbIMU T-KJIeTKamu, T.e.
rymanmsupoBanHoe antureno Hu38E11 u ero BapuanThl 0051a0al0T arOHUCTUYECKONH AaKTHBHOCTBIO
B orHomeHnn T-kietok. Ilo cpaBHeHuro ¢ pedepeHcHbIM anTHTeIOM OX40mAb24
rymanusupoBanHoe antutenio Hu38E11 u ero BapuanThl mokasanu Oonee Huskoe 3HaueHue IKso
(Toka3aresb aKTHBHOCTH, HATIPABJIEHHON Ha CTUMYJISILUEO BbICBOOOXKIeHus1 IFN-y T-kneTkamu), 4to

YKa3bIBa€T Ha Oonee SHAYUTECIIbBHYIO arOHUCTUYICCKYHO aKTUBHOCTD.

Tabmua 5 Aronucruueckast akTuBHOCTH aHTHTena Hu38E1l u ero BapuaHToB B OTHOIIEHHH T-

KJIETOK
AHTHTEIIO Ko (M)
(makcumanbHasi koHueHTpanys [FN-y (Hr/mi))

OX40mAb24 7,1 (27370)
Hu38El11 2.4 (24821)
Hu38E11-vl 0,7 (21649)
Hu38E11-v2 1 (22517)

Hu38E11-v3 1,7 (22480)
Hu38E11-v4 0,9 (21720)

IIpumep S /leTrekTHpOBaHUE AKTHBHOCTH CBSI3bIBAHHSI TYMAHM3HPOBAHHBIX aHTHTe]a ¢ OX40

YyeJIoBeKa ¢ momMoibio Biacore
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Biacore mpuMeHsItoT, 4TOOBI ONPENETUTh MapaMeTPbl KHHETUKH CBSI3bIBAHUS IIyTEM H3MEPEHHSI
MOBEPXHOCTHOTO  IUIa3MOHHOTO  pe3oHanca (SPR). DTy TEXHONOTHIO TPUMEHSUTH IS
JIETEKTUPOBAHMUS MHKPOCKOITMYECKHUX KOHCTAHT CKopocTu cBsi3biBaHus (ka) m muccoumarnmu (kd)
aHTUTeNa U anTurena. Ha ocHoBaHnu 3HaueHwmit k, 1 kg monydarot 3nauenne ayUHHOCTH aHTHTENA
B oTHoweHNH aHtureHa. Kak yctpoiictBo Biacore, Tak u pearentsl npuodperamu y GE Healthcare.
B gactHOCTH, anTHTENO K FC uenoBexa nmmobunmsosamu Ha ceHcopHoM umne CMS. CynepHaTaHThl,
comeprKalfe SKCIPECCHPOBAHHOE AHTUTENIO WJIM OUYMIICHHbIE aHTHTeNa, pa3daBisuin B Oydepe
nonsukHOH (aser (10 MM HEPES, 150 MM NaCl, 3 mM 3TA, 0,05% tBUH-20, pH 7,4), u
nporyckaju yepe3 uun CMS, nokpeiTeiii anTuTeNOM K FC yenoBeka. 3aTeM CepuiiHO pa3BeeHHbIE
ciutele Oenku OX40 uenoseka-His mpomyckanu yepe3 AETEKTUPYIOLIUI 4um, 4TOOBI U3MEPUTH
CBSI3bIBAHNE AHTUI€HA C AHTUTEJIOM, a 3aTeM Oydep MOABIKHON (a3bl MPOMYCKAIN Yepe3 UMl A
JEeTeKTHPOBAHUS AUCCOLMALIMM aHTUTeHA OT aHTHTena. Cobupany AaHHbIE CUTHAJIOB CBSI3bIBAHUS U
AMCCOLMALIMY AHTUT€HA M AHTUTEJA NP PA3JIMYHbIX KOHLEHTPALUAX U alpoKCUMHUpoBau npu 1:1
¢ moMomIbIo MoaenH JIenrmiopa, 4ToObl paccuuTaTh aQGUHHOCTH MEKAY AHTUI'€HOM M aHTUTEJIOM.

Kaxk nokasano B Tabmune 6, Hu38E11 csasbiBaercs ¢ OX40 yenoseka ¢ BbICOKOH apHUHHOCTHIO
co 3Hauenuem Kp 2,36x107 (M).

Tabmuua 6 JlerekTupoBaHHE KMHETHYECKHUX KOHCTAHT CBSI3bIBAHHS I'YMAHH3HUPOBAHHBIX aHTUTEIN C

0X40 yenoseka ¢ nomolbo Biacore.

AHTHTENIO ka (1/Mc) kq (1/¢) Kp (M)

0OX40mAb24 2,95x10° 3,52x107 1,19x10°
11D4 1,73x10° 4,35x10* 2,51x107
Hu38El11 1,67x10° 3,94x10™ 2,36x107

IIpumep 6 AroHucTHYecKasi AKTHBHOCTb ryMaHusuposaHHoro anturena Hu38El1l B
oTHOWeHUHN T-KJeToK

B coorBercTBUM CcO cmoco0OM, ONHMCaHHBIM B mpenmecTByromeM Ilpumepe 1.3,
aronuctudeckyro aktuBHocTh Hu38E11 (IgG2) ¢ mogTunom anturena IgG2 B orHomennu T-kieTok
OLICHUBAJIM TyTeM NETeKTUPOBaHMs BocmaimredabHoro nurokuaa IFN-y, BeicBoOoxmaemoro T-
KJIETKaMHU.

Pesynprarsr: Kak nokasano Ha @urype 1, mpu yCJIOBHH, YTO IUIAHIIET OBII MOKPBIT AHTUTEINIOM,

Hu38E11 (IgG2) Takke mokaszajo arOHUCTHYECKYI0 aKTUBHOCTH B OTHOIIeHNU T-kjetok ¢ IKso 1,6

HM, koropas Obuta HIKe, ueM y pedepeHcHoro anturena 11D4 (3Kso = 5,3 HM).
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IIpumep 7 Baokupywmuii 3¢p¢eKT ryMaHH3HpPOBAHHBIX AHTHTeJ Ha cBsisbiBaHHe OX40 c
OX40L

B stom skcnepumente npumensiiu Meron MPA nns ompeneneHus: aKTUBHOCTU aHTUTENA
Hu38E11 B 6mokupoBanuu cesizbiBanust OX40 ¢ ero murangom OX40L. Bkparue, OX40 (R & D
Systems, Ne o karanory 3388-0X) paszbasmsuin @Ch, 3atem nobasisui B 96-TyHOUYHBIH TJIAHIIET,
U IUTaHLIET NOKpbIBaIU B TedeHue Houu npu 4°C. ITnanmer npomsisanu 3 pasa ©Cb, copeprammum
0,5% TBUH-20, nnsl ynajdeHWs HECBSI3aHHBIX OEJIKOB, 3aTeM IUIAHIIETHl OJIOKUPOBAIH IyTEM
nobasnenus @Cb, copepxkamero 1% BCA, npu 200 MKI/IyHKY IpH KOMHATHOW TeMIepaType B
teuenne 1 4. [locne mpomeiBku muaHmera 3 pasa PCb, comepxamum 0,5% TBUH-20, cepuiiHO
pasBeneHHble aHTUTena k OX40 nobasmsinu B 96-nmyHOUHBIM IuiaHmer npu 100 MKJ/IyHKY M
MHKYOMpOBaJ B TeueHue 1 yaca npu koMHaTHOH Temneparype. IInanmer npomsisanu 3 pasza @CBb,
conepkauum 0,5% tBuH-20. 3arem nodassiiu OX40L (R & D Systems, Ne o karanory 1054-0X)
B KOHEYHOI KOHIeHTpauuu SO HI/MJI 1 THKYOUPOBAIM IPU KOMHATHOM TeMIieparype B TeueHue 1 4.
ITocne mpombIBKH utaHIneTa 3 pasa nodasisuin MedeHoe OuotuHoM antuteso k OX40L (R & D
Systems, Ne o katanory BAF1054) n nakyOnpoBamm npu KOMHATHOH TemriepaType B TeueHue 1 ,
3aTeM IUIAHIIET MPOMbIBANH, a 3aTeM aodasnsiau [1X-meuensbiii crpentaBunaus (R & D Systems, Ne
no katasory DY998) u nHkyOupoBaiu mpu KOMHATHOW Temrepatype B TeueHue | 4. Ilmanmer
npombiBasH. B kaxxayro syHky nodasisui 200 MKJT pacTBOpa AJisl MPOsiBJIeHHsI OKparuuBaHusi TMB,
yTOOBI TMPOSIBUTH OKpAIIMBaHUE, W peakuuro octaHasmuBaiu 2 H H>SOs. 3navenne O.D.
netektupoBanu mpu 450 HM u poHoBoe 3Havenne O.D. u3mepsinu npu S70 HM Ha CYUTHIBAIOIIEM
YCTPOWCTBE AJIs1 MUKPOILJIAHIIETOB.

Kak mnokazano na @urype 2, Hu38E11 (IgGl N297A) Gnokuposano cesizpiBanue OX40 ¢
OXA40L ¢ makcuMasIbHBIM NTOKa3areaeM HHruoupoBanusi 90%, KOTOPBIH MPEBbIIIAT MAKCUMATBHBIH
nokasaresb nHruonposanus B S0% pedepencHbix anruren GBR830 u O0X40mAb24. 3nauenus UK so
Hu38E11 (IgGl N297A) u GBR830 cocrapmsuin npubmisurensro 0,3 HM, a 3HaueHue MKso
0OX40mAb24 cocrapnsino npubnusuteapHo 1,2 HM.

IIpumep 8 baokupyomee pgeilicTBHe ryMaHU3HpOBaHHbIX aHTHTea Ha 0X40-OX40L-
onocpeayemylo aktupauuio T-kierok

Ilepsuunbie MKIIK uenoBeka BbIAESIM W3 LEAbHOW KPOBU 3J0POBOrO AOHOpPAa IyTEM
uentpudyruposanus B rpaguenrte miaotHocTH Ficoll-Paque PLUS (GE Healthcare, Ne mo kartasory
17-1440-02). Cpennuii cnoii cobupanu u npomeiBaiu 3 paza ®Cb ¢ monyuennem MKIIK. 3atem
BBIJIEJSUIH TIEpBUUHbIE T-KJIETKH YeoBeKa ¢ MOMOLIbI0 HaOopa AJist BhIAEJIEHHs OOIIel monysnun

T-knerok (Miltenyi Biotec, Ne mo karamory 130-096-535), ucronp3yss MarHuTHbIE TPaHYJbI B
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COOTBETCTBHH CO CIIOCOOOM, PEKOMEHIOBAHHBIM MHCTPYKIUAMHU. T-KJIETKH PECYCTIEHAMPOBAIHA B
cpene RPMI 1640 (comepxkameit 10% @OBC u OMaHTHOMOTHKYN TNEHUIWUIHH/CTPETITOMUIINH).
Antureno k CD3 OKT3 (eBioscience, Ne o karanory 16-0037-85) mobasmsimn B 96-1yHOUHBIH
rutaHmeT npu 100 Mxi1/nyHKy 1 nokpeBaiu npu 37°C B Teuenne 2 yacoB. HecBs3aHHbIe aHTUTENA
yaansanu nyreM npoMbiBku @CB. CepuitHo pa3BeneHHble antutena k OX40 cmemmusanu ¢ OX40L
(R & D Systems, Ne mo karamory 1054-OX) B koHeuHOH koHUeHTpauuu 664 Hr/mu. Cwmecu
N00aBISIIM B TOKPBITEIA 96-IYHOUHBIN TUIAHIIET, & BbIAENEHHbIE T-KIeTKH NOOaBISUIM B JIYHKU U
KyJIbTUBHPOBAJIM B TeueHHe 3 AHEH, a 3areM cobmpanu cynepHaTaHT. Konnenrtparnuio IFN-y B
cynepHarante nerektuposain meronoM MPA (R&D, Ne mo karanory SIFS0) B cooTBeTcTBUM CO
CTaHapTHBIM METOAOM AE€TeKTUPOBAHMS, PEKOMEHAOBAHHBIM UHCTPYKLIUAMU.

B ¢yskumonaneHom oskcnepumente ¢ Hu38Ell (IgGl N297A), Onoxupyroumm
B3aumogeiicteue OX40L-0OX40: mnanwmer nokpsiBanu antutenom k CD3, u ana crumynsauuu T-
kaerok pobaemsum OX40L B kauecrBe HaruBHOro Jsuranga OX40, omHOBPEMEHHO C 3TUM B
KYJbTYpaJbHYIO CHCTeMy no0aBsuii cBobomHoe aHTuTeno K OX40, yToOBl NETEeKTHPOBATH
Onokupyrolee AeUCTBIE aHTHTENA HAa (PYHKIUIO, MHAYLMPOBaHHYIO cBsizbiBaHueM OX40L ¢ OX40.
ITockonpKy mIaHIIET He ObLT MOKpPHIT aHTUTENIoM K OX40, Monekyina antutena k OX40 He Morna
ctumyinpoBaTh cekperuio IFN-y T-kneTkamMu B OTCYTCTBHE MEPEKPECTHOrO CBsA3bIBaHUSA. Kpome
toro, antuTeno k OX40 cesspiBajock ¢ OX40 Ha MOBEPXHOCTH KJIETKH U OJIOKUPOBAJIO CBS3bIBAHHE
OX40L ¢ 0X40, unrubupys nocpencrsoM storo OX40L-unnyuupoBannyro cekpeuuro [FN-y T-
KJIETKAMU.

B cootBercTBHM ¢ pe3yabTatamu, nokasaHHbiMH Ha Purype 3, antuteno Hu38El1 (IgGl
N297A) moxer unarubuposath cekpennto IFN-y, crumymmpoBannyro OX40L, B Oojee BBICOKHX
KOHILEHTPALUSIX, 3TO YKa3bIBAET HA ONOKUpyromuil 3gdext anturena Ha akTUBALHIO T-KJIETOK 1Mox
nericreuem OX40L. ITo cpasrenuto ¢ GBR830 Hu38E11 (IgG1 N297A) obnanano Gonee CUIbHOMN
aKTUBHOCTBIO 1o Onokupoanmo OX40L-onocpenyemoii aktuBamuu T-KJIETOK W UMeNO Ooee

Huskoe 3HaueHne UKso (0,3 eM nist Hu38E11 (IgG1 N297A) u 1,1 1M noist GBRS830).

IIpumep 9 Bausinme oOgacrei Fc rymMaHH3MpOBAHHBIX AHTHTE] HA ArOHHCTHYECKYIO
AKTHBHOCTH B OTHOLIeHHH T-KJjeTok

Aronuctnieckyro aktuBHOCTh Hu38E11 ¢ npyroii o6nacteto Fc B oTHOmeHnn T-KJ1€TOK MOKHO
OLIEHUTb MyTeM Hu3MepeHus ctumyiupyromero 3¢dexra anrutena Ha NF-kB-omocpenyemyro
AKTUBALMIO TPAHCKPUIILIMM B aHAHM3e pernoprepHoro reHa mmormdepassl. KoncTpymposamu
pexkomOunanTHbie kieTku Jurkat (Jurkat-OX40-NF-kB-Luc, mpuoOperennsie y Chempartner),

KOTOpBbIe cBepXxakcnpeccupyroT OX40 yeoBeka U UMEIOT pernopTepHbIi red mormdepassl (Luc) mox
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KOHTpoJeM nepenaun curnanoB NF-kB. Aaruteno k CD3 (eBioscience, Ne o karanory 16-0037-85)
nobasnsiim B 96-myHOUHBIH TutaHier npu 100 MKJI/TyHKY, ¥ TUIAHIIET MOKPBIBAJIN B TEUEHHE HOUU
npu 4°C. HecpsizanHOe aHTHTENO ynasu ¢ nomorneo npoMbiBkd ®Ch. 3arem knerku Jurkat-
0X40-NF-xB-Luc u xnerku Raji cmemmBany B cooTHOmeHN: 1:1 1 3atemM 100aBIISIM B TOKPBITHIH
96-myHOUYHBIN MJIAHLIET W MOCie 3Toro nobammsmm cepuitHo pasBeneHHole Hu38E1l (IgGl),
Hu38E11 (IgGl N297A) mnu hlgGl. Yepes 5 yacoB MHKyOanMy OTHOCHUTENBHOE KOJIUYECTBO
SKCIpeccHy Jronmdepaspl ACTEKTUPOBAIM C HCHOJIB30BAHHEM peareHra i JEeTeKTUPOBAHUS
Steady-Glo (Promega).

B stom skcniepumente Hu38E11 (IgG1) nanimuposano HUCXOASLIyO nepenady curana 0X40
IyTeM MEePEeKPEeCTHOrO CBsA3bIBAHUSA 3a cdeT peuentopoB FcyR Ha mosepxHocTH kieTok Raji. Dto
BBI3BIBAJIO HKCIIpEcCcHIo perioprepHoro reHa nox kourposeMm NF-kB (OKso = 0,70 aEM). HanpoTus,
n3-3a mytauun N297A Hu38E11 (IgG1 N297A) e moxeT cBsa3biBaThes ¢ perenropamu FcyR u He
MOXeT OBITb NMEPEeKPEeCTHO CBS3aHO, M, TAKUM 00pa3oM, HE MOXKET aKTUBHPOBATh HUCXOMSIIYIO
nepenauyy curhama OX40. Kpome Toro, 3a cyer OnokupoBanusi ceszbiBaHus OX40 ¢ OX40L,
SKCIPECCHPYEMBbIM HA TIOBEPXHOCTH KJIEeTOK Raji, aHTUTENO MOKa3aJo 3HAYUTENbHBINR
UHTHOMPYIOINii 5 eKT Ha IKCIIPECCHIO PENOPTEPHOro reHa mouudepassl nox kourpoiaem NF-«xB
(UKso = 0,20 HM) (kax moka3aHo Ha ®@urype 4).

IIpumep 10 IIporuBOONMyX0/ieBasi AKTHBHOCTL rymMaHu3upoBaHHoro anrturena Hu38El1l B
KCEHOTPAHCIJIAHTATHOH MO/JeJIH NOAKOKHOH onyxo.u B16F10

UroObl uccaenoBaTh MPOTHBOOMYXOJEBYI) AKTHBHOCTb AHTHTENA COIJIACHO HACTOSILEMY
U300pETEHHIO, CO3IaBAI MOZEb MOAKOKHOH omyxonu B16-F10 y Tpancrennsix mbimeii CS7BL/6-
Tnfrsf4emICindTBERSED o cnpeccupyromux OX40 uenoseka.

Knerku wmenasombl Mbimu B16-F10 (ATCC® CRL-6475™) KynbTHBHPOBAIH B Cpenie
RPMI1640, conepxameit 10% ¢QeranpHOi Obrubeld  ChIBOPOTKH.  OmyXOJieBble  KJIETKH
cycnenaupoBasi B RPMI1640 u uMIuiaHTHPOBAIM MOAKOKHO B MPaBblii OOK CAMOK TPaHCT€HHBIX
mpineii (Jiangsu GemPharmatech Biotechnology Co., Ltd.) B 1o3e 1x10° k1eTOK/MbIIIIb.

B neHp MHOKYJIALMYN OMyXOJIEBBIX KJIETOK (IeHb 1) Mblel cily4ailHpIM 00pa3oM pasaessiiy Ha
3 rpymnmbl B COOTBETCTBUH € UX Maccoi Tena, 12 mpimeii B nepsoii rpynme (h-IgG2), 13 mpimeit Bo
Bropoii rpymnme (11D4 (IgG2)) u 13 memmeit B Tperbeii rpynme (Hu38E11 (IgG2)). ArtuTena
pazbasisun IPCh u BBOAWIN MTyTeM OJHOKPATHON BHYTPHOPIOLINHHON HHBbEKLIMH B 103€ 10 MI/KT.
O6BeMbl omyxojieii (00beM omyxomu = 0,5% IIHHHBIH AUAMETP X KOPOTKHil JuaMeTp’) 1 Maccy Tesa
MBILIEH PETYJISIPHO U3MEPsUTH. PacCUMTHIBAIN NOKA3aTENN HHIMOMPOBAHMUS OIYXOJIU AaHTUTENIOM Ha

neHb 15 u nenb 16 nociie BBEAEHUS.
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@Dopmyna ansi pacuera IMOKasaTessi WHIHOWUPOBAHUSI OMyXOJNH MpuBeneHa panee. [(o0bem
ONyXOJI B KOHTPOJIbHOHM rpymme - o0BbeM ONyXONH B TPYIIE JIEUYEHHs)/00beM ONyXOjH B
KoHTposibHON rpymme| x 100%. @opmyna nansi pacdyera OTHOCHUTENIBHONH MacChl Tejla MBbIIIH
npuBefeHa pajee: (Macca Telna MBIIM B JeHb H3MEpPEHMs/Macca Tejla MBIIH BO BpeMs
pactpenenerus no rpynnam) x 100%.

Pesynmprater: 11D4  (pedepencuoe antureno) m Hu38E1l (IgG2, anTHTeNno cormacHo
HacTosALeMy U300 peTeHHI0) B 1o3¢e 10 MI/Kr moka3aiy noka3aTesi HHrHOMPOBaHUS POCTA OIYXOIH
33,2% u 48,1%, coorBeTcTBeHHO. KpOoMe TOro, B Xoae HMCCleNOBaHUS Macca MbIIEH B KaXIOH
rpymnre ObICTPO YBEIMYNBANIACH, IIPU STOM He HAOJFO A aHOMAJIBHOTO TIOBEIEHUS], YKA3bIBAIOILETO

Ha TO, YTO aHTUTEIA XOPOLIO NEPEHOCUTINCH BCEMHU JKUBOTHBIMH.

IIpumep 11 AxrTHBHOCTL rymaHusupopanHoro anturesa Hu38E1l1l (IgGl N297A),
HATNIPABJICHHAs] NPOTHB HMMYHHOI0 OTTOPKEHHS

Monenbs Oone3nu  «TpaHCIiaHTar nporuB xossmHay (PTIIX) co3maBamm  mytem
TPAHCIUIAHTALINY IEPBIYHBIX MOHOHYKJIEAPHBIX KJIETOK nepudepudeckoii kposu uenoseka (AMKIIK)
OT 3/I0POBBIX JOOPOBONBIEB UMMyHOAEPUIUTHEIM Mbimam NOD-Prkdcem26Cd52]]2rgem26Cd22/Njy
(NCG) um wucnomp3oBanmu Ui WCCIEAOBAaHMS AKTHUBHOCTH AHTHUTENA COIVIACHO HACTOSIIEMY
U300pETEHHIO, HATIPABJIEHHOMN MPOTHB KIMMYHHOT'O OTTOPYKEHUSI.

Ilepeuunbie MKIIK 4yenoBeka BbIAEISUIM W3 LEIbHOW KPOBH, IMOJYYEHHOH OT 3A0POBBIX
JIOHOPOB, TyTeM LeHTpudyrupoBanusi B rpamueHte 1uiotHoctd Ficoll-Paque, u MKIIK
cycnienaupoBanu B pocharaom Oydepe (PCB).

3a nenp no Tpancruantanun MKIIK (nesp -1) Mplmeid ciy4aiiHbIM 00pa3oM pa3nessia Ha 7
IPYII B COOTBETCTBUH C MX Maccoi Tena. I pynmbl mokaszanel B Tabmuue 7. B neHp TpaHCIUIAaHTALIUH
(neHb 0) Bcex Mblmei obmyuanu y-usaydenneMm °’Cs B omHokparHoii mose 1,5 I'p TBI (obmee
obnyuenne tena), 3arem antuteno Hu38E1l (IgGl N297A) u GBRS830, pasbasnennsie P®CB,
BBOJAWIN B/B €XKEHEHEbHO Yepe3 XBOCT B J03e | MI/Kr u B oObemMe 5 MII/KT, U, HAKOHELl, MbIIIU
nojy4and onHokpaTHylo unbekimo MKIIK B xBocToByl0 BeHy 2,5%107 knerox/mn mpu 0,2
MJI/MBIIIb. BBDKHBAEMOCTh MBIIIEH KOHTPOJIUPOBATM KaXKIBIA JE€Hb, W MacCy TeJa MbIIIeH
peryJisipHO u3Mepsuti. KoHeYHOM TOYKOM Uit 3BTaHA3HH OBLIO JOCTHKEHHUE OTHOCUTENBHON MOTepU
Macchl Tena 10 20%, 1 BpeMsl BbDKUBA€MOCTH PErUCTPUPOBAIIH.

dopmyna I BBIYUCIICHUS] OTHOCUTEIBbHON MAcChl TeJa MBIIIN NPUBEICHA Aajiee: (Macca Tena
MBIIIY B I€Hb U3MEPEeHHsI/Macca Tella MBI BO BpeMsl pacrpeaesieHus mo rpynmnam) x 100%.
Tabmiua 7 Pacnpenenenne no rpynmaM u pexxumbl nosuposanus s jedeHus Hu38E11 (IgGl

N297A) B mopenn naayuuposanHoit YMKIIK Gone3Hu «TpaHCIIAHTAT MPOTUB XO3SHHAY
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BBenennasa

Mognenbnast Hucno KUBOTHBIX
I'pynmbl n03a Pexxumbl n1o3upoBaHys
obOpaboTtka (Henn 64/I1enn 0)
(mr/kr)
I'pynna TBI - 6/6 -
HHubekuus B XBOCTOBYIO
I'pynma TBI +
1 6/6 BeHy 5 mur/kr IgGl, 1
hlgGl
Ob6nyuenue 1,5 pa3 B HEZENO
I'p Hubexuus B XBOCTOBYIO
I'pynma TBI +
BeHy 5 mur/kr Hu38E11
Hu38E11 (IgG1 1 6/6
(IgG1 N297A), onguH pas
N297A)
B HEJIEITO
HNnbek1us B XBOCTOBYIO
I'pynna uMKIIK
1 0/6 Beny S5 mi/kr hlgGl, 1
+ hlgGl
pa3 B HEJEIO
L5Tp HMHubek1ys B XBOCTOBYIO
I'pynna yMKIIK
obny4enue, 1 4/6 Beny S mu/kr GBR830, 1
+ GBR&830
5x10° kneTok pa3 B HEMEJNHO
4MKIIK/mbib Hnbekuus B XBOCTOBYIO
I'pynna uMKIIK
BeHy 5 mur/kr Hu38E11
+ Hu38El11 1 6/6

(hIgG1 N297A)

(IgG1 N297A), onuH pas

B HEOCJIIO

DKCIepUMeHTalbHbIE Pe3yJIbTaThl MOKa3aHbl Ha Purype 5. B 3ToM 3KkcriepuMeHTe BCe MBILIU

IPyIION.

60

U3 MOJEJIbHOW KOHTpoJbHOH rpynmsl (rpynma ¥MKIIK+ hlgG1l) ymepnu Ha 48 neHb ¢ MeIHaHHBIM
BpPEMEHEM BBIKMBAEMOCTH 32,5 nHsi;, Bce Mbly, nony4asimue antutesno Hu38E11 (IgGl N297A)
COTJIACHO HACTOSIIEMY U300PETeHHUIO B 103€ | MI/KT, BBIKHIIIN 10 64 THS SKCIIEPUMEHTA, MEITHAHHOE
BpEMsI BBDKHBAEMOCTH HE MOXKET ObITh PACCUUTAHO, U OBLIIO CYINECTBEHHOE PA3IMYHE MO CPABHEHHIO
C MOJeNbHOW KOHTponbHOW rpymmoi (rpymma uMKIIK+ hlgGl) (**: p<0,01). Iloka3arens
BBDKMBAEMOCTH MBbIIIEH, TOJy4aBIIuX MojoxkuTesbHoe pedeperncHoe antureno GBR830 B nosze 1
MTI/KT, COCTABISUT 66,7% Ha 64 NeHb 3KCIIEPUMEHTa, MEIUAHHOE BPEMsI BBDKUBAEMOCTH HE MOXKET

OBITh PACCUNTAHO, M HE OBIJIO CTATUCTHYECKOTO PA3JIMYHS IO CPABHEHHIO C MOAEIbHON KOHTPOJIBHOM




Onucanue nepevyHsi MNOCJaeI0BATEIbHOCTEH

Cepuiinbl
i HOMEp
(SEQ. ID
NO))

IlocnenoBaTenbHOCTD

1

QVQLQQPGAELVRPGSSVQLSCKASGYTFTSYWVDWVKQRPGQ
GLQWIGNIYPSDSETHYNQKFKDKATLTVDKSSSTAYMQLSSLT
SEDSAVYYCARSYGYYGTWFAYWGQGTLVTVSA

QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWVDWVRQAPG
QGLEWMGNIYPSDSETHYNQKFKDRVTMTRDTSTSTVYMELSS
LRSEDTAVYYCARSYGYYGTWFAYWGQGTLVTVSS

QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWVDWVRQAPG
QGLEWIGNIYPSDSETHYNQKFKDRVTMTVDTSTSTVYMELSSL
RSEDTAVYYCARSYGYYGTWFAYWGQGTLVTVSS

QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWVDWVRQAPG
QGLEWIGNIYPSDSETHYNQKFKDRVTMTVDTSTSTAYMELSSL
RSEDSAVYYCARSYGYYGTWFAYWGQGTLVTVSS

QVQLVQSGAEVKKPGASVKLSCKASGYTFTSYWVDWVRQAPG
QGLEWIGNIYPSDSETHYNQKFKDKVTLTVDTSTSTAYMELSSL
RSEDSAVYYCARSYGYYGTWFAYWGQGTLVTVSS

DIVLTQSPASLAVSLGQRATISCRASESVDSSGNSFMHWYQQKP
GQPPKLLIYRASNLESGIPARFSGSGSRTDFTLTINPVEADDVATY
YCQQSNEDPWTFGGGTKLEIK

DIVMTQSPDSLAVSLGERATINCRASESVDSSGNSFMHWY QQKP
GQPPKLLIYRASNLESGVPDRFSGSGSGTDFTLTISSLQAEDVAV
YYCQQSNEDPWTFGGGTKLEIK

DIVMTQSPDSLAVSLGERATINCRASESVDSSGNSFMHWYQQKP
GQPPKLLIYRASNLESGIPDRFSGSGSGTDFTLTISSLQAEDVAVY
YCQQSNEDPWTFGGGTKLEIK

DIVMTQSPDSLAVSLGERATINCRASESVDSSGNSFMHWYQQKP
GQPPKLLIYRASNLESGIPDRFSGSGSGTDFTLTISSVQAEDVAVY
YCQQSNEDPWTFGGGTKLEIK
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DIVLTQSPDSLAVSLGERATINCRASESVDSSGNSFMHWYQQKP
GQPPKLLIYRASNLESGIPDRFSGSGSGTDFTLTISSVQAEDVAVY
YCQQSNEDPWTFGGGTKLEIK

11

SYWVD

12

NIYPSDSETHYNQKFKD

13

SYGYYGTWFAY

14

RASESVDSSGNSFMH

15

RASNLES

16

QQSNEDPWT

17

CAGGTCCAACTGCAGCAGCCTGGGGCTGAGCTGGTGAGGCCT
GGGTCTTCAGTGCAGTTGTCCTGCAAGGCTTCTGGCTACACCT
TCACCAGCTACTGGGTGGATTGGGTGAAGCAGAGGCCTGGAC
AAGGCCTTCAATGGATTGGTAACATTTACCCTTCTGATAGTGA
AACTCACTACAATCAAAAGTTCAAGGACAAGGCCACATTGAC
TGTAGACAAATCCTCCAGCACAGCCTACATGCAGCTCAGCAG
CCTGACATCTGAAGACTCTGCGGTCTATTACTGTGCAAGATCT
TATGGTTACTACGGGACCTGGTTTGCTTACTGGGGCCAAGGG
ACTCTGGTCACTGTCTCTGCA

18

CAGGTTCAGTTGGTTCAGTCTGGCGCCGAAGTGAAGAAACCT
GGCGCCTCTGTGAAGGTGTCCTGCAAGGCTTCCGGCTACACCT
TTACCAGCTACTGGGTCGACTGGGTCCGACAGGCTCCTGGAC
AAGGACTGGAATGGATGGGCAACATCTACCCCTCCGACTCCG
AGACACACTACAACCAGAAATTCAAGGACCGCGTGACCATGA
CCAGAGACACCTCCACCAGCACCGTGTACATGGAACTGTCCA
GCCTGAGATCCGAGGACACCGCCGTGTACTACTGCGCCAGAT
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CCTACGGCTACTACGGCACTTGGTTTGCCTATTGGGGCCAGGG
CACACTGGTCACCGTTTCTTCC

19

GACATTGTGCTGACCCAATCTCCAGCTTCTTTGGCTGTGTCTC
TAGGGCAGAGGGCCACCATATCCTGCAGAGCCAGTGAAAGTG
TTGATAGTTCTGGCAATAGTTTTATGCACTGGTACCAGCAGAA
ACCAGGACAGCCACCCAAACTCCTCATCTATCGTGCATCCAA
CCTAGAATCTGGGATCCCTGCCAGGTTCAGTGGCAGTGGGTC
TAGGACAGACTTCACCCTCACCATTAATCCTGTGGAGGCTGAT
GATGTTGCAACCTATTACTGTCAGCAAAGTAATGAGGATCCG
TGGACGTTCGGTGGAGGCACCAAACTGGAAATCAAA

20

GATATCGTGATGACCCAGTCTCCTGACAGCCTGGCTGTGTCTC
TGGGCGAGAGAGCCACCATCAACTGCAGAGCCTCTGAGTCCG
TGGACTCCTCCGGCAACTCTTTCATGCACTGGTATCAGCAGAA
GCCCGGCCAGCCTCCTAAGCTGCTGATCTACAGAGCCTCCAA
CCTGGAATCTGGCGTGCCCGACAGATTCTCCGGCTCTGGCTCT
GGCACAGACTTTACCCTGACCATCAGCTCCCTGCAGGCCGAG
GATGTGGCCGTGTACTACTGCCAGCAGTCCAACGAGGACCCC
TGGACATTTGGCGGCGGAACAAAGCTGGAAATCAAG

21

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP
SNTKVDKRVEPK SCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE
QYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISK
AKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWE
SNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS
VMHEALHNHY TQK SLSLSPGK

22

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGA
LTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPS
NTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNST
FRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQP
REPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP
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ENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK
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POPMYIJIA U3OBPETEHUA

1. Brigenennoe antuteno k OX40, conepskariee

(1) onpenensroiue koMruieMeHTapHOCTh yuacTku Tspkenoi nenu (HCDR), HCDR1, HCDR2 u
HCDR3, npuuem ykazannblii HCDR1 cogep:xuT nocnenoBate1bHOCTh aMUHOKUCIIOT COTJIACHO
SEQ ID NO: 11, ykazanneiii HCDR2 conepskut nocneaoBaTeabHOCTh aMUHOKUCIIOT coriacHo SEQ

ID NO: 12, u yxazannsiii HCDR3 conep:xut nocienoBaTebHOCT aMUHOKHUCIIOT corjacHo SEQ ID

NO: 13;

(2) onpenemnstromue komruieMeHTapHOCTh yuacTku Jierkoit nernu (LCDR), LCDR1, LCDR2 u
LCDR3, mpuuem ykasannbiii LCDR1 conep:xut nocnenoBaTelbHOCTb AMUHOKHUCIIOT corylacHO SEQ
ID NO: 14, yxazannsiii LCDR2 conep:xut nocienoBaTeabHOCTb aMHMHOKHUCIOT cornacHo SEQ ID
NO: 15, u ykazannasiii LCDR3 copepxut nocienoBaTebHOCTb aMUHOKUCIIOT coryiacHo SEQ ID
NO: 16; u

(3) BapuanT obnactu Fc, koropsiii npencrasiser codoit IgG1 N297A ygenoseka.

2. Arrureno no 1. 1, conepxkainee BapuadbenbHyro 00acts Tsokenoi ueru (VH) u
BapuadesbHyt0 obsactsb jerkoi uenu (VL), mpudem ykasanunas VH comepskur
nocJyieoBaTeNbHOCTh aMUHOKHCIOT corsacHo SEQ ID NO: 2, u npuuem ykaszanHas VL conep:xut

MOCJEA0BaTENNbHOCT aMUHOKHCIOT cornacHo SEQ ID NO: 7.

3. AnTHTeENo 1o JrOoMy U3 mil. 1-2, KOTOpOe MpeacTaBsieT COOO0M MOHOPA3MEPHOE

AHTUTECIJIO.

4. Arrureno no arobomy u3 m. 1-3, koropoe umeet adpdunHoCTh cBsA3bIBaHMA (Kp) ¢ OX40

yejioBeka MeHee 10 HM.

5. ArtuTeso no grobomy u3 mi. 1-4, KOTOpoe MpeacTaBisieT COOOM aHTArOHUCTHIECKOE
antuteno k OX40 u obnamaeT akTHBHOCTBIO B OTHOIIeHUH OjiokupoBanust OX40-omocpenyeMoit

nepeaayun CurHaja.

6. AHTHUTEJIO 1O 1. 5, OTJIMYAKOIIeecs TEM, YTO CBS3bIBAHME YKa3aHHOTO BapuaHTa ooactu Fc ¢

FcyR cHukeHO mim ycTpaHeHo.
7. BoineneHHast HyKJI€MHOBAsI KHCJIOTa, KOAUPYIOIIAsi aHTUTENO 1O Jirodomy u3 . 1-6.

8. PekoMOWHAHTHBIN BEKTOP WJIM BEKTOP SKCIPECCUH, COAEPKAIMUN OOHY M OoJiee
HYKJIEMHOBBIX KHCJIOT I10 I1. 7, IPUYEM YKa3aHHBIHA BEKTOP MOAXOIUT JUIsI PEKOMOMHAHTHOM
NPONYKIMH aHTUTENA 110 JIFoOoMy u3 Tt 1-6.
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9. Knerka-xo3s11H, copeprkaias OaiH Win Ooee peKOMOMHAHTHBIX BEKTOPOB MIJIM BEKTOPOB

SKCIPECCUH MO II. 8.

10. IMMyHOKOHBIOTAT W IMMYHHAsI CJTTAst MOJIEKYJIa, CONEpIKaIiasi aHTUTEJIO 110 JT000MY

U3 . 1-6.

11. dapmaueBTuueckasi KOMIO3UIIMS, COAEPKAIIAs AaHTUTENIO T10 JIroOomy u3 mm. 1-6,
HYKJIEHHOBYIO KHUCJIOTY IO I1. 7, BEKTOp IO M. 8, KJIETKY-XO351MHa IO M. 9 WK1 UMMYHOKOHBIOTAT
WJIM IMMYHHYIO CIIUTYIO MOJIEKYJTy 1o 1. 10, 1 HeoOs13aTeNnbHO copieprkalias o MeHblIeH Mepe

OOHO (I)apMaLIeBTI/ILIeCKI/I MNPpHUEMIIEMOEC BCIIOMOTraTEJIbHOC BECIICCTBO.

12. IlpumeHeHue anTUTENA 110 TFOOOMY U3 MIL. 1-6, HYKJIEMHOBON KUCJIOTHI IO I1. 7, BEKTOPA 110
1. 8, KJIETKU-XO0351MHA 110 I1. 9 WJIM UIMMYHOKOHBIOTAaTa WM UMMYHHOU CIIMTON MOJIEKYJIbI ITO 1I. 10
JUTsl U3TOTOBJICHUS JIEKAPCTBEHHOIO CPEACTBA IS JICYEHUs UM NTPEAOTBPALIEHHs CBI3aHHOTO C

0X40 3abosieBaHns WA COCTOSHUS.

13. IIpumenenue no 1. 11, oTnuuaromeecs TeM, 4To ykazaHHoe cBsizaHHoe ¢ 0X40
3a0oJ1eBaHNe WM COCTOSTHHUE TIPEACTaBIIsAET COOOH BOCIIaeHHe U/WiIH ay TOMMMYHHOE 3a00eBaHue,

Takoe Kak 00Je3Hb «TPAHCIUIAHTAT MPOTUB XO3sAMHAY.

14. Cniocob neuenus wim npenoTpaieHust cBsizanHoro ¢ OX40 3aboneBaHust UM COCTOSHUS,
BKJTIOUAIOLIUI BBeeHHE CYObekTy 3(P(PEeKTHBHOrO KOJIMYECTBA AHTUTEA O JJFOOOMY 13 . 1-6,
HYKJICMHOBOM KHUCJIOTHI 1O M. 7, BEKTOpA MO 1. 8, KIETKU-XO035MHA MO M. 9 UM UMMYHOKOHBIOTaTa

WJIM UMMYHHOH CJIMTON MOJIEKy bl 1o 1. 10.

15. Cnocob mo n. 14, oTuyaromuiicst TeM, 94To yka3zaHHoe cBsizanHoe ¢ OX40 3aboseBaHvie
WA COCTOSTHHE MPEACTaBIIsIeT cOO0H BOCIaIeHne W/ W ayTOMMMYHHOE 3a00JIeBaHUE, TAKOE KaK

00JIe3Hb «TPAHCIIJIAHTAT MPOTHB XO3SHHAY.
16. Cnioco6 nerextuposanust OX40 B 00pasiie, BKIFOYAOIIHIA:

(a) mpuBeneHNe YKa3aHHOTO 00pa3ia B KOHTAKT C aHTUTEJIOM M0 Jitodomy u3 . 1-6 wiu

MMMYHOKOHBIOTAaTOM WJIM UIMMYHHOH CJIIMTOH MOJIEKyJI0i 1o 1. 10; u

b) neTekTupoBaHue 0Opa3OBAHUS KOMILIEKCA YKa3aHHOT'O AaHTHUTENIA WJTH HIMMYHOKOHBIOTaTa

WJIM IMMYHHOM CIIUTOH MOJeKyJibl ¢ 6exom OX40.
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AnTuTeno Hu38E11-1gG2 ycunusaet cekpeyuto IFN-y T-kneTkamm
yenoBseka, NpeaBapuUTEsIbHO aKTUBUPOBAHHbIMU aHTUTENoM kK CD3
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BrnvsHne Ha npoaomkuTenbHOCTb BbkuaemocTn npu YMKIIK-
NHAYLMPOBaHHOW GOME3HN « TpaHCMMaHTaT NPOTMB X03ANHA»
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