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CBSI3LIBAIOIIUECS C DPUTPOLIMTAMU TEPANTEBTUUECKHE
CPEJICTBA

ITEPEKPECTHAS CCBIJIKA HA POJICTBEHHBIE 3ASIBKU

Hacrosmas 3asBKka ucrpanimBaeT MPUOPUTET cOriacHo 3asiBke Ha mateHT CLITA
¢ cepuiinbiM HOMepoM 13/397202, mopannow 15 ¢espans 2012 r., koTopas BKIIOUEHA

B HACTOSIIMH JOKYMEHT IIOCPEACTBOM CCBUIKH.
OBJIACTb MU30BPETEHMA

O6OnacTh W300pPETCHHA OTHOCHUTCA K MEIHIMHCKHM KOMIIO3HMIIHAM |
MPUMEHEHUSAM JIMTAHAOB WM AHTUTEN, KOTOPBIE CBI3BIBAIOTCA C SPUTPOLUTAMHU.
KoHkpeTHOE MpUMEHEHHE BKIIFOYACT HMMYHOTOJIEPHU3AIIHIO, JOCTABKY JIEKAPCTBEHHBIX

CPEACTB ¥ PA3HOBUIHOCTH TEPAIIUU PaKa.
IMPEATTIOCBUIKN U30OBPETEHMA

OTTOp)KCHHE TPAHCIUIAHTHPOBAHHONW TKAHH W AayTOMMMYHHBIC 3a00JIeBaHUS
ABJSIOTCA  NATOJNOTHYECKUMHU  COCTOSAHHUSIMHM, KOTOPOE BKIIIOYAKOT HWMMYHHOE
OTTOP’KEHHE YY>KEPOTHOW OHOMOJIEKYJIBI B CBSI3M C €€ AHTUTCHHOW TpHUpoaou. B
MOJABIICHUE WM  JICYCHUE HWMMYHHOTO  OTTOPKEHHMS  BOBJICUYCHBI MHOTHE
JIEKApCTBEHHBIE CPEICTBA W KIMHUYECKHE CIOCOOB.. B 3TOM cmocoOe BaKITUHBI
HUCMOJIB3YIOT JJi1 CTUMYJBILMM HMMMYHHOTO OTBETa K AHTHICHAM HAa NAaTOTCHHBIX
OMOMOJIEKYJIaX C LENbI0 BBI30BA MUMMYHHOTO OTBETA TPOTHUB OEIIKOB WIIH APYTHX

OMOMOIEKYJI, KOTOPBIE HECYT AHTUTEH.



KPATKOE OITMCAHUE M30GPETEHNA

Toneporenes  ABAsSETC  OPOLECCOM  CO3JAaHHUA  UMMYHOJIOTMYECKOM
TOJIEPAHTHOCTH K BemiecTBy. [lanmenT, muO0 YenoBek, MO0 MPEeACTABUTEND APYTOTO
BHJIA, KOTOPOTO JIEYAT C LEIbIO TIOJYUYEHHUS TOJICPAHTHOCTH K BEMIECTBY, Oy/I€T UMETh
CHWDKEHHBIA aJanTUBHBIA UMMYHHBIM OTBET K BemecTBY. CHIKEHHE aJanTHUBHOTO
MMMYHHOTO OTBETa MOKHO HM3MEPUTh C TOMOIIBI0 aHAM3a  KOJIMYECTB
LUPKYJUPYIOIIUX AHTUTEN, PEAKTUBHBIX K BEMIECTBY, WJIM C MOMOIIBIO aHAIM3a
peakuuii T-KIIETOK Ha BEIMIECTBO M TOJEPHU3UPYIOIIEE CPEACTBO. B HacTosAmem
JOKYMEHTE TIPEIOKEHBI KOMIIO3HMIIMM M CIOCOOBI Ui TOJiepu3anuud. MHorue u3
BApPHAHTOB OCYIICCTBICHHUS BKIFOYAIOT BBEACHHE MOJICKYJIBI-THOPHIA, KOTOPas HMEET
TOJICPH3HPYIOIMUH AHTHTCH, OOBEIHMHEHHBIA CO CBSI3BIBAIOIIUMCS C SPUTPOLMTAMHU
¢parmeHTOM. MOJIEKYIa-THOPHU/I CBSI3BIBACTCS C SPUTPOLIMTOM M HAYUHAETCS TPOLIECC
MPE3CHTAUH TOJCPUZHPYIOMETO AHTHITCHA HMMYHHOUW CHCTEME TaKUM 00pa3oM, YTO

BBIpa6aTLIBaCTCH TOJICPAHTHOCTD.

Bt OTKPBITBI  MENTHABI, KOTOPHIE CHEHH(DHYSCKH CBA3BIBAIOTCA C
SPUTPOLUTAMH (TAK)KE U3BECTHBIMHU KaK KPACHBIE KPOBSHBIE KIIETKH). DTH TN THIHBIC
JMTAHABI SBJSIFOTCS CBS3BIBAIOMIMMHUCA C SPUTPOLMTAMHU (ParMEHTaMH, KOTOPBIE
cnenu(UUECKd CBA3BIBAIOTCA C OJPUTPOLUTAMH JaXE B TPUCYTCTBHH JPYTHX
(aKTOPOB, MPUCYTCTBYIOIIUX B KPOBH. DTH JIMTAHIBI MOKHO TMTPHMEHATH PA3THIHBIMH

cnoco0aMH.

BapuaHTOM  OCYINECTBICHHS  HACTOAIIETO  HM300PETEHUS  SBIETCA
(hapMameBTHYECKH TIpHEMJIEMas KOMITO3HIHA, COAEpKAmas THOPHIHYIO MOJIEKYIY,
KOTOpasi COACPIKHUT TOJIEPOTEHHBIH AHTHICH M CBSA3BIBAIOIIMUICA C JPHTPOLUTAMHU
(parMeHT, KOTOPhIH CHelH(pUIECKH CBI3BIBACTCS C SPUTPOLUTOM Yy TMALUCHTA, TPH
JTOM CBS3BIBAIOIIHMICS C IPUTPOLUTAMH (PPArMEHT CIEIHU(PHISCKH CBA3BIBACTCS C
OMOMOJIEKYJIOM, BBHIOPAHHOW W3 TPYINIBL, BKIOUaromed Oenok monockl 3 (CD233),
akBaropuH-1, Glut-1, anruren Kidd, RhAg/Rh50 (CD241), Rh (CD240), Rh30CE
(CD240CE), Rh30D (CD240D), Kx, rmukodopun B (CD235b), rmuxodopun C
(CD235c¢), rmukogopun D (CD235d), Kell (CD238), Duffy/DARCi (CD234), CR1



(CD35), DAF (CDS55), rnotosun, CD44, ICAM-4 (CD242), Lu/B-CAM (CD239),
XG1/XG2 (CD99), EMMPRIN/uewporenmuu (CD147), JMH, rmuko3untpancgepasy,
Cartwright, Dombrock, C4A/CAB, Scianna, MER2, ctomatun, BA-1 (CD24), GPIV
(CD36), CD108, CD139 u anturen H (CD173).

Bapumantom  OCyIIECTBIEHHS  HACTOAIIETO  HW300pPETEHHMA  SABIAETCS
(dapManeBTHYECKH TIPUEMJIEMAss KOMIIO3HMIMA, COJAEPIKAINasA: CBA3BIBAIOIIUNCS C
SPUTPOLUTAMH (PparMeHT, MPUCOEAMHEHHBIM K JOMEHY, KOTOPBIM crHelmpuyecKku
CBA3BIBACTCS C MMIIEHBIO, HANPUMEpP, OEKOM, KOTOPBIA COAEPIKHT TOJEPOTCHHBIN
agtured. OguH Wiy 00a 3TH JOMEHa MOTYT OBITh TMENTHIHBIM JIMTAHAOM, WU

AHTHUTCJIIOM, NJIIN (bpaFMCHTOM AHTUTCIIA.

JIpyruM BapuHaHTOM OCYIIECTBJICHHUS ABIACTCSA (papMalEeBTHUECKH TIPHEMIIEMAst
KOMITO3MIIMA JJI1 NPUMEHEHHA NPH HUCTOINCHWUM AaHTUTEN WIM YJAJICHUU AaHTHUTEN
WHBIM IMyTEM W3 KPOBOTOKA MAIMEHTA. JTa KOMIIO3HULUSA HUMEET CBS3BIBAIOIIUMNCS C
SPUTPOLIMTAMH (PparMeHT, COEAMHEHHBIH C AHTUTEHOM, HANpPUMEP, HATHBHBIM

AyTOAHTUTCHOM HMJIM AHTHT'€HOM [ TEPATIEBTHYECKOTO OETIKa.
KPATKOE OITMCAHUE ®UT'VP

Ha ¢urype 1 mpencraBieHa SKCTIEpUMEHTATbHAS CXeMa W PE3yJbTATHl IS
ruopunraoi mMonekynmsl ERY1 m oBamsOymuna (OVA), roe rudpun ERY1-OVA ¢
BBICOKOW a()(PUHHOCTBIO CBSA3BIBAETCS C SKBATOPHAIBHOW TepU(epHENd SPUTPOIMTOB
MBIIH;, CEKIUA (a) CXeMaTH4YeCKOe HW300pakeHue KoHbroranmuu mentuga ERY1 ¢
oBanbOymMuHOM (OVA), pe3ymbTaToM Yero SBIIETCS CBA3BIBAHHE C MTOBEPXHOCTHBIM
rimkoopuHoM A sputporuta; cekius (b) CBA3bIBaHHE KaK KOHBIOTATOB, TaK H
MPOMEXYTOUHBIX coeaquHeHUH OVA, xapakTepu3zyemMoe ¢ MOMOULIbI0 MNPOTOYHOM
LUTOMETPUHU; THUCTOTPpAMMa, 3akKpamieHHas uepHbiM 1BeToM, ERYI-OVA;
He3akpameHHas rucrorpamma, SMCC-OVA; nynktupHas rucrorpamma, MIS-OVA;
cBa3pBatommiics ¢ sputpoumramu mentua ERY1 WMVLPWLPGTLD (SEQ ID
NO:1), MIS = mecosmagaronuii nentux PLLTVGMDLWPW (SEQ ID NO:2), SMCC
= cyIb(hoCcyKIMHUMUATHIT-4-(N-MaTe MU TOMETHIT )-ITUKIIOTEKCaH- | -KapOOKCHIIAT,

npumeHsiembri s korptoranima ERY 1 ¢ OVA; cexnust (¢) paBHOBECHOE CBS3BIBAHHE



ERY1-OVA ¢ opurpouuTamu, XapaKTepHU3yIOIIEecs HHM3KOM  KOHCTAHTOHU

2
muccormammu ERY1-OVA (R = 0,97, cBs3piBaHUE ¢ OJTHAM CAWTOM), OTIPEACIIEHHOE

C TIOMOINBIO TPOTOYHOUN LIUTOMETPHH.

Ha ¢urype 2 oObenuHEHBI pe3ynbTaThl, MOKA3BIBAIOIINE, YTO CBI3BIBAHHE C

OPUTPOIHUTAMHU BbI3BIBACT TOJCPAHTHOCTH K AHTHUTCHHOU CTUMYJILUA: CCKIUA (a)

MOJIEJIb TOJIEPAHTHOCTH AJONTHUBHOIO IIEPEHOCA CD8" T-kietox OTI, Ha xoTOpOM
MPEACTABJIEH MPOTOKOJ SKCIIEPUMEHTA JJI1 SKCIIEPUMEHTAIBHOM TPYIIIBL, a TAKKE I

TPy CTUMYJISILIMM U HAUBHOTO KOHTPOJISI (n = 5); cexuus (b) BeIABIEHHE ¢ MOMOIIBIO
MPOTOYHON LUTOMETPUHU MOy ISLUN CD8" T-knerok OTI (CD38+ CDSa CD45.2+);

ceKkuma (C) KOJNMYECTBEHHOE OIpPEAENICHUE MOy SN CD8" T-knetox OTI B
APEHUPYIOMHX JTHM(PATHIECKHUX Y3/IaX (MaXOBOM W MOJKOJIEHHOM) Yepe3 4 JHA Mocie
AHTUTEHHOW CTUMYJISIIUH MBIIIECH CD45.1" (** P<0,01); cexuus (d) BbIABIICHHE C
MOMOUIBI) MPOTOYHOM LUTOMETPUU CD8 " T-knetok OTI, skcnpeccupyromux [FNy;
cexkuus  (e) CD8  T-xrerku OTI, »skcmpeccupyromue [FNy, B mpeHHpyrOmux
TuM(paTHYECKUX y3lIaX 4Yepe3 4 JaHSA TMOCNe aHTHTCHHOW CTHMYJIIIUH W TOBTOPHOM
crumyssiian - eniruaom  SIINFEKL  (SEQ ID NO:3) (** P<0,01); cexmus (f)
koHeHTparuu [FNy B cpemax KIIeTOYHBIX KyJIbTYp THM(ATHUYECKHX Y3JI0B Yepes 4
aas nocne moBTopHOM crumymsmuu nentuaom SIINFEKL (SEQ ID NO:3),
onpeaeneHnabie ¢ momompio ELISA (** P<0,01); cexuus (g) xonuentpammu [L-10 B
cpele KIIETOYHOW KyNbTypbl TUM(pATHYECKUX Y3JI0B Yepe3 4 JHA TOCe MOBTOPHOU
ctumymsiima - OVA, omnpeaenenneie ¢ momompro ELISA (* P<0,05). [lanubie
MPEACTABIAIOT CPEAHEE MEIMAHHOE 3HAYEHWE T+ 3HAYECHHWE OT MUHHUMAIBHOTO 0
MakcumanbHOTOo; cexius (h) Tutper OVA-cnemmduueckoro IgG B cBIBOPOTKE HA EHB
19, (* P<0,05) mansple npeAcTaBIAlOT cpenHee 3HaueHwme + SE; cexmma (1)
KOMOMHHMPOBAHHAS  MOJENb  TOJNIEPAaHTHOCTH ¢  Hcmomb3oBanmeM OTI wu
skcnpeccupytomern OVA  omyxomu tumomsr EL4  (E.G7-OVA), Ha koTOpoH
MPEICTABIIEH TPOTOKOJ SKCIIEPUMEHTA Ui SKCIIEPUMEHTATBHOH, a TakKe i

KOHTPONBHOU Tpymm (n = 4, 3, COOTBETCTBEHHO), CEKUHUS (J) KOJTHUYECTBEHHOE

onpenenenne Henponupepupyrommx  (mokonenue  0) CD8 T-netok OTI,



LUPKYJIUPYIOLIIUX B KPOBH 4Yepe3 5 AHEH MOCJIE AJONTHUBHOIO IEPEHOCA; JAaHHBIC
MPEACTABIAAIOT MEAUAHHOE 3HAYE€HHE + 3HAY€HHWE OT MHUHHUMAJIbHOTO J0
makcumanbaoro (** P<0,01); cexmus (k) mpodwmme pocta omyxomeir E.G7-OVA,
WHBELMPOBAHHBIX TMOAKOKHO 4epe3 9 naHedl mocne amontuBHOro mepeHoca OTI,

JaHHBIE TIPEACTABILIIOT cpeanee 3HaueHne + SE (* P<0,05).

Qurypa 3 mpeacTaBiIsieT COOOW CTOJOMKOBYIO JHATPAMMY, TOKA3BIBAIOIIYIO
KaK CBS3bIBAHHME C SPUTPOLMTAMHU OCTAOTSIET AHTUTEH-CIIEIM(PHUIECKUE TYMOPAJIbHBIE
orBeTel y Mbimed C57BL/6. Berasnenue OVA-cnenuguueckoro IgG B chiBOpoTKe
yepe3 19 nueit mocne aByx BBeAeHUM 1 mMkr OVA wumu 1 mxr ERY1-OVA uepes 6
aHedt y mbimeit C57BL/6 (* P<0,05).

Ha ¢urype 4 mpencraBieHbl pe3ynbTaThl dKCIEPUMEHTA, B KOTOPHIX PEG-
ERY1 ¢ 8 BeTBIMH CBA3BIBACTCA C YPUTPOLMTAMH in Vitro U in vivo; cekims (a) PEG-
ERY1 ¢ 8 BerBsiMu (rucTorpamma, 3akpameHHas yepHbIM BeToM), HO He PEG-MIS ¢
8 BerBamm (THCTOTpamMMa, 3aKpameHHas ceppim  1BeTtoM) wWm  PEG-
MUPUAMIIUCYTbGHUI ¢ 8 BETBAMH CBA3BIBACTCA C JPUTPOLUTAMH MBIIH IIOCTE
uHKyOarmu in vitro; cekums (b) PEG-ERY1 ¢ 8 BeTBamu (rucTorpaMma, 3akpanieHHAS
yepHbIM 1BeTOM), HO He PEG-MIS ¢ 8 BeTBIMH (THCTOTpaMMa, 3aKpamieHHAs CEPhIM
IBETOM), CBS3BIBACTCA C IUPKYJIHPYIOIIUMH SPUTPOLMTAMHA TPH BHYTPUBEHHOU

HHBCKIIUH.

Ha ¢urype 5 mpenctaBneHsl pe3ynbTaThl SKCIIEPUMEHTA, B KOTOPBIX OIHCAHO
BpEMS MOJTY>KHU3HU Ha KJIETOUHOHM moBepxHocTH sputporuTa PEG-ERY1, nmeromero
8 Fab-¢parmenros, (3akpamennsie kpyxkud) u PEG-MIS, wumeromero 8 Fab-
(¢parMeHTOB, (HE3aKpAalICHHBIE TPAMOYTONBHHUKH), OIPEIEICHHOE C TOMOIIBIO

MPOTOYHOHN LIUTOMETPHH.

Ha ¢urype 6 mpeacTaBieHsl pe3yIbTaThl SKCIIEPHMEHTA B BHAE CTOJOHWKOBOM
JUarpaMMbl, TOKa3bIBAIOINEH CBA3BIBAHHUE IENTHIHBIX JUTaHAOB C 3PUTPOLUTAMH

YCJIOBCKA.



Ha ¢urype 7 mpencraBieHsl pe3yIbTaThl 3KCTIEPUMEHTA B BUAE THCTOTPAMMBI
MPOTOYHOW IUTOMETPUH. JPUTPOLUTHI MbIH WHKYOupoBamu ¢ TER119-SIINFEKL
(rucTorpaMma, 3aKpamieHHas CEphIM LBETOM) WM ambOyMHUHOM (He3aKpameHHas
ructorpaMma). DOIyopecUeHTHBIM CHTHAT HUCXOAUT OT aHTtutena k 6OxHis-PE,

MPUMEHAEMOTO IIPH BBISABICHUHU SCEV.

Qurypa 8 mnpeacraBasieTr co00dM TpaduK Pe3yNbTATOB IKCICPHMEHTA,
nokaspiBarommi  nponmudepupyromue CD8 T-knetku OT-1 B cenesenke mocne

BHYTPUBEHHOTO BBelIeHUs (¢usnomorndeckoro pactsopa, OVA, ERY1-OVA wum

TER119-SIINFEKL, **P<0,01, ***P<0,001.

Qurypa 9 mnpexacraBmier co00M TrpadUK PeE3yNTATOB IKCIIEPUMEHTA,
MOKA3hIBAIOIMN  (PCHOTHITMYECKYIO  Xapakrepuctuky T-kmetok OTI  mocne
aIOTITUBHOTO TIEPEHOCA M BHYTPUBEHHOTO BBEACHUSA (PH3HOIOTHYECKOTO PACTBOPA,
OVA, ERY1-OVA umu TER119-SIINFEKL. JleBast ceKiusi: MHAYKIMSA ariONTHYECKUAX
kimerok OTI, xapakrepusyemas CBS3bIBAHUEM AHHEKCHHA-V TPH MPOTOUYHOU
LUTOMETPHH; MpaBas CeKUMA: MHAYKIM ucToneHHbIx kinetok OTI, xapakrepusyemas

skcnpeccued PD-1 mpu npoToOYHONM LIMTOMETPHH.

Qurypa 10 mpexacraBmsier coOO0W Trpapuk pe3yabTaTOB OSKCICPHMEHTA,
TTOKA3BIBAIOIIME  XapakTepucTuKy BocmamutensHeX (IFNy") T-kmerok OTI B
auM(paTHIECKUX Y3TIaX, IPECHUPYIOMHX MECTO CTUMYJIALMH, TIOYYCHHBIX OT MBITICH,
TOJICPU3UPOBAHHBIX PA3IMYHBIMU HHBEKIMOHHBIMH COCTABAMM, HCCIICJOBAHHYIO C

IIOMOIIBIO HpOTO‘{HOfI OUTOMCTPHUH.

Qurypa 11 mnpeacraBmsier co00d Tpaduk pe3ynbTaTOB OSKCICPHMEHTA,
MTOKA3BIBAFOTIIMHA THTPHI acraparuras3a-(ASNase)-cnienmduaeckoro IgG B chIBOpOTKE Y
MbIied, nonyyaromux 2 win 6 103 ERY1-ASNase nnn ASNase aukoro tuma, 4yepes

21 neHb mOCye BBEACHUS, OnpeaeiaeHHbIe ¢ moMoIp0 ELISA.

Qurypa 12 mpexacraBmsier co00M TpaduK Pe3yNbTaTOB OSKCIICPUMEHTA,

rokasbiBarotuid mpoymgeparuto CD4 T-kieToK, MOMYYEHHBIX OT TPAHCTEHHOW MBITITH



NODBDC2.5, B coBmectHO# KynbType ¢ DC (HeHApPUTHBIMH KIIETKAMH) CEIIE3€HKH, C

PasimMIHbIMHU CPCAOBBIMHA I[O6aBKaMI/I.

Qurypa 13 mnpeacraBmser co0oil TpaduK PE3yIbTATOB SKCIIEPUMEHTA,
MTOKA3BIBAIOTIIMHA PE3YIbTATHl KOJMYECTBEHHOTO OTPEIECICHHS HEMPOH(EPUPYIOMUX
NODBDC2.5 CD4 T-kmerok mnocine aJoNTUBHOTO IEPEHOCA M BHYTPHUBEHHOI'O
Beeneanss TER119-ChrA, cobognoro mentuma 1040-p31 wnu (U3HOIOTHYIECKOTO

pacTBoOpa, MOYyYEHHBIE C MOMOIIBIO MPOTOYHON LIUTOMETPHUH.

I[TIOIPOBHOE OIIMCAHUE [MTPEAITOYTUTEJIBHBIX BAPHAHTOB
OCYILIECTBJIEHUA

Jlna ToneporeHe3a MNPeIOKEHBI PA3HOBUIHOCTH MOJIEKYJIIPHOTO JH3aiHA.
bemok wmm  gpyrol  MONEKYJSAPHBIM aHTHIEH, K KOTOPOMY  OINpPEACIAIOT
TOJIEPAHTHOCTD, MOJYYAaOT B BUAE KOHBIOTAaTa CO CBA3BIBAOLIUMCS C SPUTPOLUTAMHU
¢parmenToM. @parMeHT MOXKET COAEP)KATh MENTUAHBIM JIMTAHM, AHTUTEIIO, allTAMEp
unu ¢QparmMeHT aHTHTeaa. KOHBIOTAT, TakKe HA3BIBAEMBIA THOPHIHOW MOJICKYJIOH,
MOJKET TPEACTABIATH COOOW THOPHIHBIM OCIOK HWIIM MOKET BKJIFOYATH JIHHKED,
HAIMPUMEP, KOHBIOTAT C TMOJMMEPOM WIIH MOJMMEPHON MHLIEIION WM MOJTMMEPHBIMHU

HaHOYaCTHIIaMH.

B wHacrosmeM JOOKyMEHTE OMHCAHBI TIENTHABIL, KOTOPBIE CIEIU(PUICCKH
CBA3BIBAIOTCS C 3puTporTaMu. OHM TPEAJIOKEHBI B BHJIE MENTHIHBIX JIATAHIOB C
MOCIIEAOBATENFHOCTAMH, KOTOPbIE CHIEIM(PHUECKA CBI3BIBAIOTCSA, WIIA B BHJE aHTUTEI
WM WX (PparMeHTOB, KOTOpPHIE OOECTIEYMBAIOT CIEHU(PUIECKOE CBI3BIBAHHE C
spurpouuTamMu. llenTuapl MOXKHO TIONYYHWTh B BHAE THOPUAHBIX MOJEKYT C
TEPaNeBTUYECKUMHA  CPE/ICTBAMH, TONICPU3HPYIOIIUMH  AHTHUTEHAMH WK
HALICTUBAIOIIUMH TIETITHAAMH. T epaneBTHYECKUE CPEICTBA IPEUMYIIECTBEHHO MOTYT
WMETHh TIOBBIIEHHBIA TEPUOJ TIONY’KU3HA B KPOBOTOKE 1N VIVO, €CITH OHHU SABJISIOTCS
4acThi0 THOpHAA. MIMMYHOTOIEPAHTHOCTh MOYKHO CO3JaTh C TIOMOIIBI0 THOPHIOB H
BBIOOpa aHTHTEHA HA BEHIECTBE, K KOTOPOMY HEOOXOJWMAa TOJIEPAHTHOCTH. |EpMHH
AHTHUTEH, B HACTOSAIIEM KOHTEKCTE, 0003HAYAET HEMPOLIECCUPOBAHHBIA AHTHICH, €TO

AHTUTCHHBIA (PparMEHT WM MHUMETHK TOJIEPOT€HHOTO aHTWUTEHA. | uOpuamsammm c



HaCIUBAOIMMHU TNCOTHAAMU HAIPaBIIAOT FI/I6pH,I[BI K MHUIICHHW, HAIMPUMCP, K
OMyXOJIk, TAC CBA3BIBAIOIIHUCCA C SPUTPOLIUTAMUA JIMTAHABI CHUKAIOT WITH TTOJIHOCTHIO

MPEKPAIIAIOT TOK KPOBHU K OITYXOJIM IIyTEM PEKPYTHHIA SPUTPOLIUTOB K MULIICHHU.

Ilenmuonvie nome@oeameﬂbﬁocmu, Komopwoie cneuug’)uqeacu cesAsvlediomcs ¢

Spumpoyumamu

[lenTunapl, KOTOpBIE CHEUU(UIECKH CBI3BIBAIOTCS C JSPUTPOLIUTAMH, OBLIH
oOHapy»keHbl U ommcanbl 3assurenem B PCT/US2011/047078, Brimodanud TENTH,
HasbBaemMbld ERY'1, koTopsiii ciemmduyecku CBA3BIBACTCA C 3PUTPOLUTOM. Takxoke
obutn onucanbl mecth mentuaoB (ERY19, ERYS9, ERY64, ERY123, ERY141 u
ERY162), xoropeie crnemu(pu4ecku CBSI3BIBAIOTCS C JPUTPOLMTAMHU 4YelloBeKa. B
[Tpumepe 9 mompoOHO ommcaHo kak mentuaHeie juraHael (ERY64, ERY123 u
ERY141) BBOgMnmM B cOCTaB THOPWUAHOTO Oenka C (IyOPECUCHTHBIM OEIKOM-
PETIOPTEPOM M COXPAHSAIM HX CBOMCTBA CIIEIM(PHUECKOro CBA3bIBaHWA. BapuaHTtoMm
OCYIIECTBIICHUS HACTOSIIETO HM300PETEHUS  SBIACTCS TPAKTHYECKH  YUCTHIM
MOJIUIIENTHA, COJIEPKAIMNN AMUHOKUCTIOTHYIO nocieaoBatenbHocTh ERY 1, wnu ogun
W3 CBA3BIBAIOIIUXCS C SPUTPOLIMTAMHU TENTUAOB YEIOBEKA, UM €r0 KOHCEPBATUBHYIO
3aMEHy, WM HYKIEHHOBYIO KHUCJIOTY, KOJUPYIOIIYH HX. TaKue MONMHUIEenTH/IbI
CHeIM(UIECKH CBAZBIBAIOTCS C SPUTPOLMTAMH W SBIIIOTCA JUTAHAOM IS HUX.
Jlurann sBAsSETCA TEPMHUHOM, KOTOPBIA OOO3HAYAET XHUMHUYECKYI0 MOJIEKYIY,
crenu(pUUECKd CBAZBIBAIOIIYIOCA C MOJIEKYJOW-MHUINEHBI0. MummeHns 0003Ha4aeT
3apaHee OIpPENENCHHYI0 MOJIEKYNy, TKaHb WJIH MECTO, KOTOPOE TOTPEOUTEINh
HAMEPEBAETC CBA3ATh C JIMTAHIOM. TakuM 00pa3oM, LEJCHAIPABIICHHAS JTOCTaBKa B
TKaHb 0003HAYAET TOCTABKY MOJIEKYJIbI HJTH JPYTOr0 MaTepHalia, TAKOTO KaK KIIETKA, K
npeanonaraeMoil TKaHU-MHUIIEHH. COOTBETCTBEHHO, BapHaHTBl OCYLIECTBICHHA
BKJIFOYAIOT MOJIEKYJBl MM KOMIIO3ULIMHU, COJEPKAIlHUE MO MEHbUIEH MEpPE OJUH W3
PACKpPBITBIX B JAHHOM JOKYMEHTE JUTAaHAO0B, KOTOPHIE MPUMEHSIOT JJI CBS3bIBAHUA C
3puTpoUTOM. CBA3BIBAIOILY0 AKTUBHOCTD MOJIUIENTHIA K SPUTPOLIUTY MOXKHO JIETKO
OMpEAENIUTh COITACHO ONHWCAHHBIM B HACTOSIIEM JOKYMEHTE MPOTOKOJIAM
skcriepuMenTa. C MOMOIIBIO TAKUX CTIOCOOOB MOYKHO OTPENENTHTH TTOKA3ATEH CHITBI

CBA3BIBAHWA BApPUAHTOB MNONMMNENTHAOB 10 OTHomeHM0 K ERY1 wm



CBA3BIBAIOMIETOCA C JSPUTPOLMTAMH TENTHAA YEIOBEKAa TPH  ONPEACTICHHBIX
(PU3HOIOTHYECKUX YCIIOBUAX, HANPHUMEP, TMOCIEAOBATENBHOCTEH, CO3/IaHHBIX C
WCTIONIb30BAHMEM  KOHCEPBATHUBHBIX  3aME€H,  JO00AaBIEHHS  WIM  YJAJICHHA
(IAHKUPYIOMMUX TPYNI, WIH W3MEHEHWH WM J00aBICHHUA M KOPPEKTHPOBKHU
PACTBOPHMOCTH TIOCJIEIOBATETPHOCTH B BOJHOM pacTBOpe. MOXKHO TIOIYYHUTh
MENTUAHBIE JIMTAHIBI, CHEUM(UIHBIE K OJHOW WM HECKOJIBKHM CIIEAYIOLUM
MUILIEHAM WM TPYyIIaM MHUIIEHEH: MOBEPXHOCTHOM MOJEKyJe 3puTpoumra (OernKy,
[JIMKOTIPOTEHHY), Oenky mosocel 3 (CD233), rmmkodopuHy, B HYaCTHOCTH,
rmukodopuny A (CD235a), rmukodopuny B (CD235b), rmuxodopuny C (CD235¢) u
rmukoopuny D (CD235d), aksamopuny-1, Glut-1, antureny Kidd, RhAg/R1i50
(CD241), Rh (CD240), Rh30CE (CD240CE), Rh30D (CD240D), Kx, Kell (CD238),
Dufty/DARC (CD234), CR1 (CD35), DAF (CDS55), rno6osuny, CD44, ICAM-4
(CD242), Lu/B-CAM (CD239), XG1/XG2 (CD99), EMMPRIN/uetiporenuny (CD
147), JMH, rmuko3untpanchepasze, Cartwright, Dombrock, C4A/CAB, Scianna,
MER2, cromatuny, BA-1 (CD24), GPIV (CD36), CD108, CD139 u anturena H
(CD173). benku KIETOYHOW TIOBEPXHOCTH OSPUTPOLIMTOB, JHOO OYHIICHHBIC
TperapaTsl, JHUOO WX CMECh, MOMKHO TIOJABEPTHYTh CKPUHHUHTY Ha TIPEIMET
TIENITUIHBIX JIMTAHAOB. BelKu KIIETOYHOM TIOBEPXHOCTH SPUTPOLIMTOB MOKHO
PEKOMOMHAHTHO 3KCIIPECCHUPOBATh B WX TOJHOW (popMe WM B BUAE YACTUYHBIX
JTOMEHOB, THOPUANU3UPOBAHHBIX C METKAMH, KOTOPHIE TTOBBIIIAIOT YKCIIPECCHIO HITH
CTa0MIBHOCTh  Oenka. 3aTeM  PEeKOMOWHAHTHBIH  OCJTOK-MHIICHH  MOKHO
HMMOOMIIH3UPOBATh HA TUIACTHHE WM Cepe W MPUMEHATh B KadecTBe apPuHHOU
MHUIICHH i1 CHOC00a CKPUHHHTA OWONMHOTEKH. BENKW KIIETOYHOW TOBEPXHOCTH
SPUTPOLUTOB TAKKE MOJKHO BBIIETUTH U3 KICTOYHBIX MPENAPATOB LEITbHOW KPOBH, U3
KOTOPOW OYHINEHHBIE WA KOMIUIEKCHBIE CMECH MEMOpPAaHHBIX OEIKOB MOKHO
WMMOOMITH3UPOBATh HA TBEPAOH MaTpuie (cdepe, TUIACTHHE WK JIp.) U IPUMEHATH B
KayecTBe aQ)(PUHHBIX MHINEHEHW U1 CIIOCOOOB CKpHHUHTA. Bech cmoco0 ckpuHUHTA
MOKHO BBIMIOJIHATh B TMPHCYTCTBHH BBICOKOW KOHLEHTPAIMH CHIBOPOTOYHOTO
ampOymuHa (Hanmpumep, 50 mr/mi) u npu Temmeparype 37°C g CHWKEHHA YHCTa
COOBITHH  HecTenmu(UYECKOTO CBS3BIBAHUA W UL OTOOpa  TMENTHAOB  C

6J'IaFOHpI/I$ITHBIMI/I XAPaKTCPUCTHKAMHU CBA3BIBAHWA B CBIBOPOTKC KPOBH. HGHTI/II[HBIC
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AWTaHABl HAauOOJee TPEIIOYTUTENFHO BhIOMparoT W3 Oemka momockl 3 (CD233),

rimukogopuna B (CD235b), rmuxodopuna C (CD235¢) u rmukodopuna D (CD235d).

bputo 3aMeuyeHO, YTO TENTHIHBIE JMTAHIBI CBA3BIBAIOTCA C KIETOYHBIMHU
MOBEPXHOCTSMH JPUTPOLMTOB 0€3 H3MEHEeHus Mopdonoruu KIeTkn U 0e3
HUTOTIA3MATHYECKON  TpaHCIOKarwuH. JluraHgsl OBITM  pacmpeneNneHbl 10
MOBEPXHOCTH MeMOpaHbl U He oOpas3oBbBanmu kmactepos. ['mukodopun-A (GYPA)
OBLT OTACITBHBIM OCJIKOM, UAECHTU(UIMPOBAHHBIM B KayecTBe Mumend ERY-1. ERY-1
OBUT PEaKTUBHBIM TOJBKO Y MBIIIEH M KpPBIC. BBITO YCTAaHOBIIEHO, YTO TENTHIHBIC
JUTaHABI, KOTOpPbIE CHENU(UYECKH CBI3BIBAIOTCA C JSPUTPOLIUTAMH YEIOBEKA,
ABIIOTCA CHELM(PUUECKUMHU 0 OTHOIIEHHWIO K JPUTPOLMTAM YEJIOBEKa, a He A
apyrux BuaoB. OmmcaH KJIOH (para ¢ AMCIUIEEM MENTHAA C BBICOKOM ap(UHHOCTHIO
WMVLPWLPGTLD (SEQ ID NO:1, 0003HaYeHHBIH B HACTOALIEM IOKYMEHTE Kak
ERY1) kK KIeTo4yHOW NOBEPXHOCTH SPUTPOLMTOB MBINIM. J[pyrHe SKCIIEPUMEHTHI
BBISIBHJIM CBSI3BIBAIOLIME JIMTAHBI K SPUTPOLIUTAM UYEIIOBEKA, MIOKA3aHHbBIE B TAOIHMIIAX
1-2. Ilectp mOCTIETOBATEIPHOCTEH CIENU(UIECKH CBS3BIBAHCH C JPHTPOLUTAMH
yenmoBeka. CeapMmas mocieaoBaTeaIbHOCTh, Ha3BaHHas ERYS50, cBa3eBamace ¢
SPUTPOLUTAMH YeIIoBEKa U TaKXKe CBA3BIBAJIACH C

3HI/ITGJ'II/IaJ'IBHBIMI/I/BHI[OTeJII/IaJIBHBIMI/I KIICTKaAMMU.

Tabmuma 1. IlenTuaHble THTaHABI, KOTOPBIE CBA3BIBAIOTCS C SPUTPOIUTAMH YEIIOBEKA

Haspanue [TocnenoBaTenbHOCTD nentuaa, | Mnentudukarop
nenTuaa CBSI3BIBAIOLIETOCA C 3PUTPOLIMTAMH YEJIOBEKA MOCIIEA0BATEIBHOCTH
ERY19 GOSGOPNSRWIYMTPLSPGIYRGSSGGS | SEQ ID NO:4
ERYS50 GOSGOQSWSRAILPLFKIQVPGSSGGS SEQ ID NO:5
ERY59 GOSGOYICTSAGFGEYCFIDGSSGGS SEQ ID NO:6
ERY64 GOSGOTYFCTPLLGQYCSVGSSGGS SEQ ID NO:7
ERY123 GOSGHWHCQGPFANWVGSSGGS SEQ ID NO:8
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ERY 141 GOSGOQFCTVIYNTYTCVPSSGSSGGS SEQ ID NO:9

ERY162 GOSGOSVWYSSRGNPLRCTGGSSGGS SEQ ID NO:10
[TomuepkHyTBIE 4acTu MOCIIE0BATEILHOCTEN YKa3bIBaIOT JIMHKEPHBIE
MOCIIEAOBATEIIBHOCTH.

TaOmuma 2. IlenTuaHble TUTaHIBI, KOTOPBIE CBA3BIBAIOTCA C SPUTPOLIUTAMH YEIIOBEKA

WJTH MBIIIN
Ilentug WUnentuduxarop
HOCJIEA0BATENIbHOCTH

ERY19’ PNSRWIYMTPLSPGIYR SEQ ID NO:11
ERY507* SWSRAILPLFKIQVP SEQ ID NO:12
ERY59’ YICTSAGFGEYCFID SEQ ID NO:13
ERYo64° TYFCTPLLGQYCSV SEQID NO:14
ERY123’ HWHCQGPFANWYV SEQ ID NO:15
ERY 141’ FCTVIYNTYTCVPSS SEQID NO:16
ERY162 SVWYSSRGNPLRCTG SEQID NO:17
ERY1** WMVLPWLPGTLD SEQ ID NO:1

*He crienu(UIEH K SPUTPOLIUTAM

**K SpUTPOLIATAM MBILTH

BapI/IaHTBI OCYHICCTBIICHHUA HACTOAIICTO I/I306pCTeHI/I$I BKIIIOYAKOT IICITHUABI,

KOTOPBIC CHCI_[I/I(bI/I"ICCKI/I CBA3bIBAKOTCA C MOBCPXHOCTBIO OPUTPOLHUTOB.

[TocnenoBaTeNPHOCTH HE ONTUMH3HPOBAIIM 1O MWHHMAJIbHOW JUiuMHE. Takas

ONITUMHU3aIKA U3BCCTHA U3 YPOBHA TCXHUKHU U €€ MOKHO OCYHICCTBIIATh Ha MPAKTHUKE C

MTOMOIIBI0 METOJIHK, OTIMCAHHBIX B HacTosIeM aokyMmente. Hanpumep, Kenrick et al.
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(Protein Eng. Des. Sel. (2010) 23(1):9-17) uccnepoBanu mpu MOMOLIN CKPUHHUHTA
onbnmmoTeky u3 15 octaTkoB, W 3aTeM OOHAPYKWJIM MHHHUMAJIBHBIE CBA3BIBAIOIIUE
nocneaoBaTenbHOCTH AMHOU B 7 octatkoB. Getz (ACS Chem. Biol., May 26, 2011)
OOHApy’)KWJI MUHHUMAJIBHBIE CBS3BIBAIOINME JOMEHBI JIHHOH 10 5 OCTaTKOB.
Casi3pIBaOIIMECS C SPUTPOLUTAMHU NENTUABI MOTYT NPUCYTCTBOBATh B MOBTOPAX TEX
K€ CaMBIX IMOCJIEAOBATEIbHOCTEN, HAIPUMED, OT 2 10 20 MOBTOPOB; CIELHAIMCTHI B
JAaHHOM 007IacTH cpa3y MOMMYT, YTO NOAPa3yMEBAIOTCA BCE JUAMA30HbI U 3HAYCHUSA B
YETKO YyKa3aHHBIX Ipeaenax. bonee Toro, menTtuasl MOTYT NPHUCYTCTBOBAaTh B
KOMOMHAIMH, TPUYEM JIBE UM 00JIee TIOCIEA0BATENBHOCTEH, PACIIONIOKEHBI B OJTHOM

TIETITU/IE WJTH SABJISIOTCSA YaCThIO OAHOW THOPHIHOW MOJIEKYJIBI.

[Tomararor, 4YTO YHCIIO TOCIEIOBATEIBHBIX OCTATKOB, KOTOPHIE 00ECTICUUBAIOT
cnenu(uIecKoe CBI3BIBAHHE, HAXOAUTCA OT MPHOIH3UTENbHO 4 10 12 0CTAaTKOB.
CoOTBETCTBEHHO, PACKPBITHI BCE TENTUABI JUTMHOW M3 YETHIPEX MOCIIEA0BATEIIbHBIX
OCTaTKOB, KOTOPbIE MOYKHO HAWTH B TAOIHWIIE 2, a TAKXKE NETTH/IBI, HATTPUMED, U3 5, 6,
7 wmH 8 MOCIeI0BATEIIBHBIX OCTATKOB. DTO YHCJIO OCHOBAHO HA YHCJIE OCTATKOB JJIA
JAPYTHX TMENTHIHBIX CBA3BIBAIOIIUXCS C OCJIKOM JIMTAaHA0B. BapHaHTHI OCYIICCTBICHHS
HACTOAIIETO H300PETEHHSI BKITIOYAIOT MOCIICI0BATE IBHOCTH MUHUMATBHOM JUTHHBI IS
OJMHOW W3 cBs3pBaonmMxcs ¢ sputpouuraMmu SEQ ID, u3M0XKEHHBIX B JaHHOM
OOKyMeHTe, Bkmouas Ta0muiyy 1. CoOOTBETCTBEHHO, HEKOTOPHIE BapHAHTHI
OCYIIECTBJICHUS OTHOCATCS K KOMITO3HIIMH, COAEPKAIICH TMENTH WIH BbIJACIICHHBINA
(WM OYMINEHHBIM)  TENTHA,  COACPXKAIHMH  PSA  TOCJICAOBATEILHOCTEH
MOCIEIOBATEAbHBIX aAMHHOKHCIOT ¢ 4-12 mocneaoBaTeIbHBIMHA aMHHOKHUCIOTHBIM
OCTaTKaMH M3 TIOCIIEIOBATEILHOCTH, BRIOPAHHOM M3 rpymmsl, BKimrovaromend SEQ ID
NO:11, SEQ ID NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID
NO:17, SEQ ID NO:1 m uX KOHCEpPBATUBHBIE 3aMEHBI, MPU 3TOM YKa3aHHAs
MOCJIEIOBATEIFHOCTh CIEIIM(PUIECKH CBA3BIBACTCS C IPHUTPOIUTOM. AJTBTCPHATHBHO
YUCJIO TIOCTEAOBATEIBHBIX OCTATKOB MOKHO BHIOpPATh, PABHBIM OT TIPHOJTUZHTEIIHHO 3
A0 mpuOMM3uTENsHO 18; crmenmanmucTel B JAHHOM OONAcTH cpasy MOMMYT, 4TO
MOAPa3yMEBAIOTCA BCE [AMAMA30HbI W 3HAYEHHUA B YETKO YKa3aHHBIX Mpeaenax,
Harmpumep, 7, 8, 9, 10 wmu ot 8 go 18. CeaA3piBarOmascs C JSPUTPOLIUTAMH

MOCIIEOBATENIBHOCTD MOKET MMETh, HANpPUMEP, KOHCEPBATHBHYIO 3aMEHy IIO
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MEHBIIEH Mepe OJHOW M He 0oJiee IByX aMHHOKHUCIIOT MOCIIEA0BATEIbHOCTH, WiH 1, 2
i 3 3ameHsl, wikm OoT 1 1o 5 3ameH. bomee Toro, B OOHapYyKEHHOU
MOCJIENOBATENIBHOCTH 4YaCTO MOXKET OCYIIECTBUTh 3aMeHy L-amuHOkucnor Ha D-
AMHHOKUCIIOTHI, Kak omucaHo y Giordano. IlenTtua wnm KOMIIO3WIMSA MOXKET B
HEKOTOPBIX  BApHAHTaX  OCYIIECTBIEHHMA  IPEUMYINECTBEHHO  COCTOATH U3
MOCIIETOBATETFHOCTH, BRIOpaHHOU 3 rpymmbl, BKmouatomer SEQ ID NO:11 , SEQ
ID NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ
ID NO: 1. Ilentug MOKeT OBITH OTPAHUYEH MO JJIMHE, HAIPUMED, C YUCIIOM OCTATKOB
ot npubmmurensHo 10 no mpubnusurensHo 100; cneruanucTsl B TaHHOM 00JacTH
cpasy MNOHMYT, 4YTO NOJPa3yMEBAIOTCA BCE AMAMA30HBI W 3HAYCHUS B YETKO
YKa3aHHBIX MPEJIeax, HampuMep, oT npuomm3utenbao 10 10 npudmusurensHo 50 wm
0T mpuoOIU3UTENBbHO 15 mo mpuOmm3uTenpbHO 8§0. MOKHO TPEIIOKHTD TETTHIHBIN
CBSI3BIBAIOLIMICSA C JPUTPOLMTAMH (PPArMEHT, KOTOPBIA COJEPIKUT TETTHIHbIA
JIMTaH/, KOTOPBIH HMEET KOHCTAHTY JAUCCOLMAMU OT mpuOm3utebao 10 1o 0,1 HM,
ONPEACIEHHYIO ¢ MOMOIIBIO U3MEPEHUN PABHOBECHOTO CBA3BIBAHMSA MEKTY MENTHAOM
U OPUTPOLIMTAMM, CHEHHMAIUCTBI B JAHHOW O00NIacTH cpasy MOHUMYT, HTO
MO/IPa3yMEBAIOTCS BCE JMANa30Hbl M 3HAYEHHA B YETKO YKA3aHHBIX MpeAenax,
HATIpUMeEp, OT NpHOIU3UTEIbHO 1 MKM mo mpuOmmsutensHo 1 HM. Ilentua MoxkeT
JOTIOTHUTENBHO  COJEP)KAaTh  TEPANEBTUYECKOE  CPEJACTBO.  TepamneBTHYECKUM
CPEACTBOM MOKET OBITh, HAIIPUMEP, OEITOK, OHompenapar, ¢pparMeHT aHTuTena, SckFv
w nentul. llenTua MOXKET MOTMOJHUTENBHO COJEP)KaTh TOJIEPOTEHHBIN AHTUTEH,
HanmpuMep, OENOK YeNOBEKa, TMPUMEHSIEMBIH YEIOBEKOM C HEAOCTATOYHOCTHIO IO
sToMy Oenky (Hampumep, GakTopsl KpoBH, Takue Kak (akrop VII mwma daxrop [X),
OCTKH C TIAMKO3WIMPOBAHWEM, OTIMYHBIM OT TIWUKO3ZWIMPOBAHUSA Y UYEIIOBEKA,
CUHTETHYECKHE OENKH, HE BCTPEYAIONIHECS B €CTECTBEHHBIX YCJIOBHAX Y JIFOJIEH,

MHUIICBBIC AIJICPTCHBI YCITIOBCKA HITH Ay TOUMMYHHDBIC aHTUT'CHBI UCJIOBCKA.

[TonumenTuapl ¢ pPa3NUYHOM JUIMHOW MOTYT OBITh TPUTOAHBI TS
ONPEAECICHHOTO NPUMEHEHWA. B 1enoM, NOJUOENTHIBIL, KOTOPBIE COJAEPKAT
MTOJIMTIETITHIHBIEC TTOCIIEIOBATEIIBHOCTH JIMTAHIOB, OYyAyT MPOSBIATH CHEIUPUICCKOE
CBA3BIBAHHEC B CIy4yasX, €CIM TNOJMIENTHA MOKET B3aUMOACHUCTBOBATH C

spuTporMTamMu  in  vivo. IlemTuael, CMOCOOHBIE  CBOPAYHMBATHCS,  MOMKHO
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MPOTECTUPOBATh C TIOMOINBIO CTHOCOOOB, OMHCAHHBIX B HACTOSIIEM JOKyMEHTE.
COOTBETCTBEHHO, HEKOTOPBIE BAPUAHTHI OCYIIECTBIECHHUS OTHOCATCS K MOJIUMETITHAAM,
KOTOPBIE HMMEIOT TOJUIENTUAHBIA JUTaHJ, HO HE BCTPEYAKOTCA B €CTECTBEHHBIX
YCIIOBUSIX, @ HEKOTOPBIE BAPHAHTHI OCYINECTBICHUA OTHOCATCA K MOJMUIENTHIAM,
HMCIOIIMM OIPEAECTIEHHYIO JUIMHY, Hanpumep, oT 6 1o 3000 ocratkos, wim 12-1000,
wm 12-100, umu 10-50; crienmanmucTsl B JAHHOW OOJIACTH Ccpazy IOWMYT, 4YTO

noApPasyMEBarOTCA BCC JUAINMA30HbI U 3SHAYCHUA B YCTKO YKA3aHHBIX TMPCACTax.

HekoTopsle ~ BapWaHTBI ~ OCYIICCTBIICHHS  TPEIIaraloT  Pa3IHUYHBIC
MOJIUTICTITUAHBIE  TIOCICIOBATEIPHOCTA W/HWIIM  OYHWIIEHHBIC WM  BBIJICJICHHBIC
noyunenTuAbl. [lomunentua npeacTaBsieT CoO0H TEPMUH, KOTOPBIH 0003HAYAET LIETIh
AMHUHOKHCJIOTHBIX OCTATKOB, HE TPUHUMAs BO BHUMAaHHE MOCTTPAHCISIHOHHYIO
Monudpukanuo (Hanpumep, (ochopunHpoBaHHE WM TIHUKO3WIMPOBAHUE) H/HITH
KOMIUIEKCOOOpa30BaHKE C AOTOJTHATEIIHHBIMH TIOJTUITETITHIAMH, CHHTE3 B KOMILJICKCHI
W3 MHOTHUX CYOBEIWHHIl, C HYKIIEHHOBBIMH KHCJIOTAMH HW/HJIM YTIIEBOJAMH, WA
APYTUMH MOJIEKyJTaMH. TakuM 0Opa3oM, B HACTOSIIEM JOKYMEHTE MPOTECOTIHKAHBI
TaK)Ke HA3bIBAOT TOJHIENTHAAMHA. [IpUMEHAEMBI B HACTOSIIEM JTOKYMEHTE
«(YHKIMOHAIIbHBIN MTOJIMIICTITH/ ABIIACTCS MOJHIIEIITHIOM, CIIOCOOHBIM K AKTHBAIIUN
yKa3aHHOH (yHKIHH. [TOMHIEHTHIBI MOKHO TMOMYYHUTh PSIOM CIIOCOOOB, MHOTHE H3
KOTOPBIX XOPOINO H3BECTHHI B AAHHOH 00iacTd. Hampumep, MONHIENTHABI MOKHO
MOJYYHUTh C TIOMOINBIO OSKCTPAKIMK (HATPUMEP, M3 BBIACICHHBIX KJICTOK),
IKCMPECCHH PEKOMOWHAHTHBIX HYKIICHHOBBIX KHCJIOT, KOJHPYIOIIHMX IOJAIEIITH]I,
WJTH XUMHYECKOT0 CHHTE3a. [10TUIenTHIBI MOKHO TTOJTYYHTh, HATIPUMED, C TTIOMOIIIBIO
PCKOMOMHAHTHOW TEXHOJOTHH M BEKTOPOB 3KCIPECCHH, KOJAUPYIOIIHUX MOJUICIITH]I,
BBEJCHHBIH B KICTKH-X03A€Ba (HAMpUMEpP, C TMOMOINBIO TpaHCHOpPMAIIUH HITH

TpaHC(EKIMH) I SKCTIPECCHH KOTUPYEMOTO TIOIHUIIETITHIA.

CymecTByeT psa KOHCEPBATHBHBIX HW3MEHEHHWH, KOTOPBIE OOBIYHO MOKHO
BBITIOJTHATh  0€3 HW3MEHEHHA AaKTHBHOCTH. OTH  HW3MEHEHHS  HAa3bIBAIOTCS
KOHCEPBATUBHBIMH 3aME€HAMHU WM MYTaUWsAMH, IPYTHMH CIOBAMH, AMHUHOKHCIIOTY,
MPUHAUICKAILYI0 K TPYNIE AMHUHOKHMCIOT, HMEIOINUX OINPEACICHHBIM pasMep H

XapaKTEPUCTUKY, MOKHO 3aMEHUTh HAa JPYIYH aMHHOKMCIOTY. 3aMEHbl s
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AMMHOKHCJIOTHOM MOCTIEOBATENBHOCTH MOXKHO BBIOPATh U3 JPYTHUX YICHOB Kilacca, K
KOTOPOMY TPUHAICKAT aMUHOKHCcToTa. Hampumep, memomsipHbie (TuapodoOHBIE)
AMHUHOKHCJIOTHI ~ BKIIOYAIOT AaJaHWH, JICHIMH, W30JICUIMH, BaJIHH, TPOJIUH,
¢denunananuH, TpUNTO(aH, METHOHHH W THPO3WH. llomApHbIe HEUTpaIbHBIE
AMHUHOKHCJIOTHI BKITFOYAOT TIIHLIMH, CEPHUH, TPEOHHUH, LINCTEUH, THPO3HH, aCTIAParuH U
rayTamMuH. [lonmokuTenpHO 3apsoKeHHBIE (OCHOBHBIE) AMHHOKHCIOTHI  BKITFOYAT
ApTUHMH, JTU3UH U TUCTHIMH. OTpHULATENFHO 3apa’KEHHBIE (KHCITIBIE) aMUHOKHCIIOTHI
BKITIOYAIOT aCTIApardiHOBYIO KUCIIOTY U TIIyTAMHHOBYIO KUcIOTy. [IpeamonararoT, 4ro
TAKWE W3MEHEHHS CYIIECTBEHHO HE TMOBIHUAIOT HAa KAKYIIMHCA MOJIEKYJAPHBIA BEC,
ONPEJCNICHHbIM ¢ MOMOILIBIO 3JEKTpodope3a B MNOIMAKPUIAMHUIHOM TIeje WM
M303JIEKTPUUECKOM TOouku. KOHCepBaTUBHBIE 3aMEHBI TAaKkKe BKIIOYAIOT 3aMEHY
ONITUYECKUX HM30MEPOB IMOCIIEAOBATEIBHOCTEH JAPYTUMH ONTHYECKUMH H30MEPaMH, a
UMEHHO, D-aMUHOKHUCIIOT Ha L-aMUHOKHUCTIOTHI A1 OJHOT'O MJIM HECKOJIBKMX OCTATKOB
MOCJIE0BATENIFHOCTH. bomee Toro, Bce aMHMHOKHUCIIOTHI B OCTIEJ0BATEIBHOCTH MOKHO
NoABEPrHYTh 3aMeHe D-m3omepa Ha L-usomep. MnmrocTpaTUBHBIE KOHCEPBATHBHBIC
3aMEHbI BKIIOYAIOT, HO 0€3 orpaHuueHus, Lys Ha Arg ¥ HA000POT AJIS MOIEPIKAHUS
nonokuTenbHoro 3apsana; Glu Ha Asp 1 HAOOOPOT AT MOAJEPIKAHUS OTPULIATETHHOTO
sapsaa; Ser vHa Thr s momnmepskanus cBoOogHoM OH-rpymmsr; u Gln Ha Asn ms

TMOAIEPKAHUA CBOOOTHOM NH2-rpynnLI. bonee Toro, ToyeyHbie MyTaLMH, ACICIUU

WX BCTaBKH TIONHMMIENTHAHBIX TMOCIAEAOBATEIPHOCTEH WIH COOTBETCTBYIOIINX
MOCJIEI0BATEIHHOCTEH HYKJICHHOBBIX KUCIIOT B HEKOTOPBIX CIy4YasX MOXKHO MOTYYHUTh
0e3 motepu PpyHKIMH (PparMeHTa TOHIICTITHAA WITA HYKJICHHOBON KUCJIOTHI. 3aMEHBI
MOTYT COJEpKaTh, BKIMO4YaTh, 1, 2, 3 wmm Oomee octatka. | aMHHOKHCIIOTHBIX
OCTATKOB, OMHMCAHHBIX B HACTOSMIEM JOKYMEHTE, UCTIOJB3YIOT JIHOO OJHOOYKBEHHOE
0003HaYE€HHWE AMHUHOKHUCIIOT, JTHOO TpexOyKBeHHYI0O a0OpeBuatypy. [Ipumensemsie B
HACTOSIIIIEM JTOKyMEHTEe aOOpEeBHATYPHI COOTBETCTBYIOT CTAHIAPTHOW HOMEHKJIATYPE
noymrnentaaos, J. Biol. Chem., (1969), 243, 3552-3559. Bce mocnmenoBaTeTbHOCTH
AMUHOKHCIIOTHBIX OCTATKOB TIPEACTABIEHBI B HACTOAIIEM JOKYMEHTE C TMOMOIIBIO
dbopMyJIBI C JIEBOM WM MPABOW OPHEHTANMEW B CTAHIAPTHOM HANPABIIEHUH OT aMUHO-

KOHIIA K KaPOOKCH-KOHITY.
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B HekoTOpBIX chaydasx MOKET OBITh HEOOXOAMM TPOLEHT HAECHTHYHOCTH
MENTUAA K TMOCIIEIOBATEIBHOCTH, W3JI0KEHHOM B HACTOALIEM JAOKyMEHTEe. B Takmx
CAy4Yasx MPOLEHT MACHTHYHOCTH U3MEPSAIOT KaK YUCIO OCTATKOB MENTHIA WA YAaCTH
nentuga. [lomumentua, Hampumep, ¢ WACHTHYHOCTHIO B 90%, Takke MOMKET OBITH

YacThIO 00JIee KPyTHOTO NIENTHAA.

IIpuMeHAEMBIN B HACTOAILIEM JOKYMEHTE TEPMHUH «OYUIICHHBIN» B OTHOLICHUH
TOJTUIENITAAA O0003HAYAeT TOJIMIENTHA, KOTOPBIM CHHTE3UPOBATM XUMHUYECKH H,
TAaKUM OOpa30M, OH TPAKTHYECKH HE 3arpsA3HEH APYTHMH TOJTUMNECITHIAMHU, WIH
KOTOPBIM  OTHETWIM WIA OYHUCTHIM OT OOJBIIMHCTBA APYTHX  KJIETOYHBIX
KOMITOHEHTOB, COTPOBOKIAIOIINX €r0 B €CTECTBEHHBIX YCIIOBUAX (HATIPUMED, APYTHUX
KJICTOYHBIX OE€JIKOB, TMOJHMHYKICOTHAOB HIH KICTOYHBIX KOMIIOHEHTOB). [Ipumepom
OUYHINECHHOTO MOJIMIMENTH/IA ABISAETCA TAKOM MOTUNENTHA, KOTOPBIMA IO MEHBIIEH Mepe
Ha 70% OTHOCHTEIBHO CYXOTO BECa HE COACPIKHT OCITKA U OPTaHUYECKHE MOJICKYIIbI
MPUPOTHOTO IMPOUCXOKACHUSA, ¢ KOTOPBIMH OH CBSI3aH B €CTECTBEHHBIX YCIOBHUSAX.
[Ipemapar OYMINEHHOTO TIOJMIIENITHIA, TAaKAM OOpPa30M, MOXKET, HANPHUMEP, II0
MeHbIned Mepe Ha 80%, mo meHbmIe Mepe Ha 90%, wiu o MeHbIed Mepe Ha 99%
OTHOCUTEJIPHO CYXOr0 Beca MPEACTABIIATh COOOW MOJMUMENTHA. TakkKe MOKHO

CKOHCTPYHUPOBATH TIOJIUTICTITU DI, CoacpKaluc IIOCJIICAOBATCIIBHOCTD MECTKHU

(HampuMep, TOJIMTHCTHAMHOBOH METKH, MYC-METKH WIH FLAG®-MeTKH), 4To
o0OneryaeT OYMCTKY WJIM MAapKUPOBKY TIOJUIIENTHAA (HAIpUMEp, 3axBaT Ha
apPUHHBIX MaTpUIIAX, BU3YATU3AIMIO TI0J MHKPOCKOToM). Takum oOpasom,
OUYHIICHHASA KOMITO3HLIHSA, KOTOPAs COIEPIKUT TIOJUTIETITH, 0003HAYAET OYUIIICHHBIN
MOJUTENTH, €CIM HE YKa3aHO MHOE. TepMUH BBIICICHHBIM YKAa3bIBAET HA TO, YTO
TOJIMTIEITUIBl  WJIM  HYKJIECWHOBBIE KHUCJIOTBI TIO0 HACTOSMIEMY H300PETCHHIO
HAXOIATCA HE B CBOEM €CTECTBEHHOM cCpefe. BplaeneHHsle MPOAYKTHL 1O
HACTOAIIEMY H300PETEHHIO MOTYT, TAKUM O00pa3oM, COACPIKATHCA B HATOCATOUHOM
KUIKOCTH KYJIBTYPBI, YACTUYHO OOOTANICHHOW, TOJYYEHHOW W3 TETE€POJTOTHIHBIX

WCTOYHUKOB, KJIOHUPOBAHHOM WJIM HAXOJAIIEUCS B COCTABE C OCHOBOM M JIp.

[TomumenTuasl MOTYT BKIOYATh XHUMHYECKYI0 MOJU(UKAIIUIO; TEPMHH,

KOTOPBIH B HACTOSITIIEM KOHTEKCTE 0003HAYAET H3MEHEHHE €CTECTBEHHOM XUMUYECKOU



17

CTPYKTYPBI aMUHOKHCIIOT. Takue MOIU(UKAUH MOYKHO CO3aTh B OOKOBOH IIETIH HITH
B KOHIIEBOM YYAaCTKE, HAIIPUMED, U3MEHA aMUHO-KOHEI MM KapOOKcH-KoHell. [lpu
HEKOTOPBIX BAPHAHTAX OCYIIECTBICHHUA MOAU(DHUKAIMK TOIXOIAT IS CO3JAHHUS
XUMHYECKUX TPy, KOTOPBIE B HEJSAX YI00CTBA MOKHO TPUMEHATH JJIs CBA3BIBAHUSA
MOJIMIENTHAOB ¢ APYTUMHU MaTEpPHaIaMyu WIH JJI1 IIPUCOCIUHEHUS TEPANEBTUYECKOTO

CpeACTBa.

Creruduieckoe CBA3BIBAHUE, B CHUIIy TOTO, YTO TEPMHUH YacCTO MPUMEHSIETCA B
OMONOTHUYECKUX 00NACTAX, OTHOCUTCS K MOJIEKYJIE, KOTOPas CBSA3bIBACTCA C MHUIIEHBIO
C OTHOCHUTEJIBHO BBICOKOW Aa(p(UHHOCTHIO TIO CPAaBHEHHIO C TKAHAMH, HE
ABJAIOIMIMMHCS MHULICHBIO, W, KaK NPAaBHJIO, BKIIFOYAET MHOXKECTBO HEKOBAJICHTHBIX
B3aUMOJICUCTBHM, TAaKUX KaK »JJIEKTPOCTATUYECKUE B3aUMOJCHCTBUA, BaH-JEp-
BAaNbCOBBIE  B3aUMOJCHCTBUA, OOpa30BaHHME BOJOPOJHBIX CBi3CH W Jp.
BsaumoneiicTBus mpu crielpUIecKOM CBSI3IBAHHH XapaKTEPU3YIOT B3aUMOJACHCTBHUA
NPU CBSA3BIBAHMU THUIA AHTHTENO-AHTHIEH, CBSA3BIBAHMM TUMA (pepMeHT-CcyOCTpaTr H
O0COOEHHO CBSA3BIBAHUHU THIA OEITOK-PEIETITOP; BMECTE C TEM TAKHE MOJIEKYJIBI BPeMs
OT BPEMEHHU NMOMUMO CBOMX MHUIIEHEH MOTYT CBS3bIBATHCA C TKAHAMH, IMOJIATalOT, YTO
TAKOE CBI3BIBAHHE HE 00JaJaeT CHEIU(PUIHOCTHI0O M HE ABIETCS CHEIH(pHYSCKAM
cesaspiBaHueM. llentung ERY1 u ero mpousBoaHbIe, a TakKe CBS3BIBAIOIIHECST C
SPUTPOLUTAMH TMENTHIBI YEJIOBEKA W WX TMPOU3BOAHBIE TP  HEKOTOPBIX
OOCTOSATETBCTBAX MOTYT CBSI3BIBATHCSA C OOBEKTAMH, HE SIBJIAFOIIUMUCS SPUTPOIIUTAMH,
HO OBUIO 3aMEYEHO, UTO TAaKO€ CBA3BIBAHWE OBUIO  HECTICIU(PUUECKUM,
J0Ka3aTeTbCTBOM YETO SBIBIETCS 3HAYUTEIBHO OOJNBINEE CBA3BIBAHHE NENTHIOB C

OPUTPOTHUTAMHU B OTIIHYHC OT APYTUX KICTOK U OEJIKOB.

[TosTromMy, BapwaHTBl OCYIIECTBIEHHS BKIIOYAIOT JIMTAHA, KOTOPBIH
creIM(pUIECKH CBA3BIBAETCS C JIPUTPOLUTOM W HE CHEIM(PHUECKH CBA3BIBAETCS C
APYTHUMH KOMIIOHEHTAMH KPOBH, HANPHMEDP, OJHAM WM HECKOJIBKHMH W3 OEITKOB
KpOBH, anbOyMHHA, (PHOPOHEKTHHA, TPOMOOLMTOB, JIEHKOIMTOB, MPAKTHYECKH BCEX
KOMIIOHEHTOB, OOHAPY’KUBAEMBIX B 00pa3Le KPOBH, B3ITOM y OOBIYHOTO 4YenoBeka. B
KOHTEKCTE 00pasla KPOBH TEPMHH «IPAKTHYECKH BCE» 0003HAYAET KOMITOHEHTHI,

KOTOPBIC MPHUCYTCTBYIOT O6BI"IHO, HO HCK/IIOYAKT Cﬂy‘laf/'leIe KOMIIOHCHTBI B OYCHb
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HU3KHUX  KOHICHTpanuAX, MO3TOMY OHH HC CYHMCCTBCHHO CHWXAKOT THUTP

OMOOCTYTTHBIX B APYTOM OTHOIICHHH JIUTAH/IOB.
Tlenmuowvr aumumen

B nmononHenwe K TeNTHAAM, KOTOPBIE CBS3BIBAIOTCA C JSPHUTPOLUTAMH, B
JAHHOM JIOKYMEHTE TaK)Ke MPEJCTABIECHBI OCNKH, B YACTHOCTH AHTUTENIA B OCOOCHHO
(parMeHTHl OJHOLIETIOYEYHBIX AHTHTEN. XOPOIIO M3BECTHBI METOIMKH IO WHIYKLIUU
BBIPAOOTKM AaHTHUTEN TIPOTHB AHTUTE€HA. TEPMHUH AaHTUTEH, B J3TOM KOHTEKCTE,
OTHOCHUTCS K CauTy, PacloO3HaBa€EMOMY HMMYHHOM CHCTEMOHM XO031HHA, KOTOpasd
OTBEYACT HA AHTUTCH. BBIOOpD AHTUIE€HOB H3BECTEH B OONACTIX IO HHAYKLIHHU
BBIPAOOTKHM AHTHUTEINl, HAPALY C IPYTHMH OOnacTIMH. BapuaHTBI OCyIIECTBICHUSA
BKJIFOYAIOT MPUMEHEHHE 3THX MENTHIOB B MOJIEKYAPHOW THOPHIW3AIMH U IPYTHX
croco0ax, MPeACTaBICHHBIX B TAHHOM JOKYMEHTE. AHTHTE€HBI MOTYT PEKOMOHHAHTHO
SKCIPECCUPOBATECS B CBOEH MONHOW (opMe WM B BHIAE YACTHYHBIX JOMEHOB,
THOPUAM3HPOBAHHBIX C METKAMH, KOTOPBIE YCHJIMBAIOT JKCIPECCHI0 WM
CTAOMITILHOCTh ~ Oenka. 3aTeM  aHTHIeH pPEKOMOWHAHTHOTO  Oellka  MOYKHO
HMMOOWITH3UPOBATh HA IUIACTHHE WU Cepe W MPUMEHATh B KadecTBe apPuHHON
MUIICHHU I CTI0C00a CKPUHHUHTA OUOTHOTEKH. AHTHTEHBI TAK)KE MOKHO BBIJICITUTH U3
KJIETOYHBIX TIPETAPaTOB LETbHOW KPOBH, M3 KOTOPBIX OYHIICHHBIC WA CJIO’KHBIC
CMECH MEMOPAHHBIX OEJIKOB MOKHO HMMOOHIH3UPOBATh HAa TBepA0oH Matpulie (chepe,
TTACTHHE WK JIp.) W TPUMEHATh B KadecTBe adPUHHBIX MUMIEHEH I crocoda

CKPUHHHTA.

CriermiamMcThl B TAHHOW OOJIACTH, YHUTAIOIIUE HACTOSIIEE PACKPBITHE, CMOTYT
CO3/IaTh AHTHUTENA, KOTOPBIE CHIEIM(PHUIECKU CBAZBIBAIOTCS C SpuTpoumTamMu. [Ipumepsr
4-6 UMEIOT OTHOINEHHE K CO3MAHHIO AHTHUTEN WM WX (pparMeHToB. J[JI1 BHIABICHHA
HOBBIX AaHTHUTEN WIM (ParMeHTOB AHTUTEN WA I CO3JaHUS KOMIIO3HINH,
coepKanIux Takvue (parMeHThl, aKTUBHBIE B OTHOMICHWUH 3PUTPOLIMTOB, BKIIIOYAs,
HO 0e3 orpaHWYeHMs, (aroBbIi AUCIUICH, TPONCKEBOW AHUCTUICH M OaKTepUaTbHBINA
JHUCTUIEH, MPUMEHSAIOT MHOTOYMCJIEHHbBIE rapaielbHbIE METOJIUKH.

JIOTIOTHUTETbHBIE CBA3BIBAONIMECA C SPUTPOLIMTAMHM AHTUTENA WA (PparMeHTHI
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aHTUTEN WU SCFV MOKHO, B 9aCTHOCTH, CO3/aTh ISl OJHOW WIIM HECKOJIBKUX W3
CIEeYIOMNX MUINEHEW WX TPYNIl MHUIIEHEH (COBMECTHO HA3bIBAEMBIX B JTAHHOM
JOKyYMEHTE KakK IelieBas TpyIIia »>SPUTPOLMTA), BBIOPAHHBIX W3 TPYIIIIHL,
BKMOHaromier Oemok mojyockl 3 (CD233), aksamopun-1, Glut-1, anturen Kidd,
RhAg/Rh50 (CD241), Rh (CD240), Rh30CE (CD240CE), Rh30D (CD240D), Kx,
rmukopopun A (CD235a), rmuxodopun B (CD235b), rmuxodopun C (CD235c¢),
riukopopun D (CD235d), Kell (CD238), Duffy/DARC (CD234), CR1 (CD35), DAF
(CDS55), rmo6osun, CD44, ICAM-4 (CD242), Lu/B-CAM (CD239), XG1/XG2
(CD99), EMMPRIN/netiporenun (CD 147), IMH, rmukosuntpancdepasy, Cartwright,
Dombrock, 4A/CAB, Scianna, MER2, cromatun, BA-1 (CD24), GPIV (CD36),
CD108, CD139 u anturen H (CD173).

JIOTIOTHUTEITPHO MOKHO CO3JaBaTh HOBBIE CHEIU(PUYHBIE K SPHUTPOLATAM
AHTHTENa C TOMOINBI0 HMMMYHH3AI[MH MBIINEH WHTAKTHBIMA WA OCITKOBBIMH
npenapaTaMy YpPUTPOLMTOB YeaoBeka. [locne nMMyHHM3aMKU MUIIEHH, HAXOASIICHCS B
COCTaBE C aJBIOBAHTOM, MBIIIECH YMEPLIBISAIOT B 3apaHEe OIPEACIICHHBIE MOMEHTBI
BPEMEHH, M PEIEePTyapbl HX aHTHTE]I CEKBCHUPYIOT W/HIH WX B-KJIETKH BBIIEISIOT IS
CKPUHUHTA Ha OCHOBE THOPHAOM. DTH AHTHUTENA WX (PparMeHTHI aHTHTEI MOKHO
ONTUMHU3HPOBATH C MOMOMIBIO PsSiAa YIOMSHYTBHIX BBIIIE METOAMK i1 Vilro C LEIBIO
VIIYYIOEHUs] TAPAMETPOB CBA3BIBAHUS W/WIH CTAOMIPHOCTH. MOMKHO CO37aBaTh
JOTIOTHUTEITFHBIC CBA3BIBAIONIHECS C DJPUTPOIMTAMH AHTUTENA WIH (PparMeHThI
AHTHTE C TOMOMIIBI0 THOPHAOMHBIX KJIOHOB AHTHTEN C pPaHee OOHAPYKCHHOU
CIIOCOOHOCTBIO K CBSI3BIBAHHMIO C SPUTPOLUTAMH. VX MOXKHO CO3/1aBaTh, HAIPUMED, C
MOMOINBI0 crocoba, mpumensemoro mis cozmanms scFv TER119. B kadectBe
MATPHULBI, WA B KAYECTBE HMCTOYHUKA AHTHUTENA, MOKHO NPUMEHITH CICAYIOIIHE
rudpuaoMHbie KIToHBI cpean nmpounx: BRIC 4, 5, 6, 10, 14, 18, 39, 66, 68, 69, 87, 108,
110, 111, 125, 126, 128, 145, 155, 157, 163, 170, 198, 203, 216, 220, 221, 222, 229,
230, 231, 235 umu 256; BRAC 17, 18; BGRL 1, 2, 11, 100; BRAD 3; BIRMA D6,
D10, K3, 84B; 6A7; COE unu KZ1.

B JAaHHOM JOKYMCHTC TCPMHH «ICOTUD MPHMCHAOT B3aUMO3aMCHACMO C

TCPMHUHOM KITOJTHUTICTITH. AHTHUTENA H q)paFMCHTBI AHTHUTCII ABIAIOTCA ICIOTHAAMH.
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Tepmun «dparmeHt anTuTEna» O0O03HAYAET YAaCTh AHTHUTENA, KOTOPAs COXPAHAET
AHTUTEHCB3BIBAIONIYIO (PYHKIMIO aHTUTENA. DparMeHT MOKHO OYKBAJIbHO CO3JaTh H3
yacTH Oojiee KPYIHOTO AHTUTENA WIIH, aJbTEPHATHBHO, MOJKHO CHHTE3UPOBATH de
novo. OparMeHTsl aHTUTEN BKIIOYAIOT, HATIPUMED, OJHOLETIOYEYHBIH BapHaOeTbHBIN
¢parment (scFv). scFv saBmsercs THOPUAHBIM OEIIKOM HAa OCHOBE BapHAOEITbHBIX
yuyactkoB Tsoxenon (VH) u nerkoi (VL) memedt mMMmyHOTTTOOYIMHA, COEIUHEHHBIX
JAUHKEPHBIM TENTHAOM PpPa3MEpPOM, Hampumep, OT mnpudmuszutensHo 10 10
npuOmu3uTenbHo 50 amuHOKHCTOT. JIuHkep MokeT coemuHATh N-koHenym VH c¢ C-
koHIIOM VL umu HaoOopot. Tepmun «scFv» Bkmouaer OuBanentHsie scFv, nuatena,
TpUaTena, TeTpaTena U Apyrue KOMOMHAIMU (PParMEHTOB aHTUTEN. AHTHTENIA UMEIOT
AHTUTEHCBA3BIBAIOIIYI0 YacTh, 0003HAYAEMYI0 KAaK IMMaparon. TepMHH «IEeTTHIHbIA

JIMraHmn» 0003Ha4aeT ICTITH, KOTOpBIﬁ HE ABJIACTCA YaCThIO MapaToIia.

CBs3bIBAHHE SPUTPOIMTOB C TIOMOIIBIO AHTUTEI U MX (PPArMEHTOB, TIETITHIHBIX
CBS3BIBAIONIMX JIMTAHJOB M aNTaMEPOB MOJKHO BBINIOJNHATH 0€3 KOBAJCHTHOTO
CBSI3BIBAHUS C SpUTPOIUTaAMU. CBSA3bIBAHHE MOYKHO BBITIOJIHATH i1 Vivo B 0€3 COOBITHS
CBA3BIBAHHS C DPHTPOLMTAMH eX Vivo. Takoe COOBITHE CBA3BIBAHHS, B TOM YHCIIE
MOJIyYaeMyl0 B PE3YyJbTaTe AacCCOIMALMI0 AHTUTEHA C SPUTPOLMTOM, MOXKHO
BBITIOJTHATD, HE BBI3BIBAS AMONTO3 3PHUTPOIMTOB. DTOT MPOIECC MOKHO BBHIMOTHHUTH
TaK, YTO TOBEPXHOCTHBIE MOJICKYJIBI 3PUTPOIUTOB HE CHIMBAIOTCA APYT C JAPYTOM
MTOCPEJICTBOM CIIMBAIOIIETO CPEACTBA W/WIH COOBITHS CBA3BIBAHUS M HE CIIMBAOTCS C

IIOMOII PO KOBAJICHTHBIX CBS3CH.

bucneyuguueckue  Oenxogvie  KOHCMPYKmMbL  ONsl  CGA3bIGAHUS.  AHMULEHO8  C

Spumpoyumamu

[Ipu co3manmm OENKOBBIX KOHCTPYKTOB JJISi CBSI3BIBAHHS C JSPHUTPOIMTAMH
OCHOBHBIM BapUAHTOM Pa3pabOTKU SABISIETCS CO3AAHHUE OJHOTO OEJIKA WU THOPHUITHOU
MOJIEKYJIbl, KOTOPBIE COJEPKAT KaK AaHTHUTEH, NPEACTABIAIOIIANA HHTEPEC, TaK H

CBSI3BIBAIOIIMICS C 3PUTPOLIMTAMHU (PParMEHT.

ATBTEpHATHBHON Pa3paOOTKOM, KOTOpas MOKET ObITh Oojee 3P (eKTHBHOW B

CO3IaHWH W TIPUMEHEHUWH, SBIAETCA OUCTeIM(PHUUECKUN OCIIOK WM MOJEKYJIAPHBIN
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KOHCTPYKT, KOTOPBIH COJEP’KUT OJHH JOMEH, CBS3BIBAIOIIUICA C JSPUTPOLUTAMH,
THOPUAM3HPOBAHHBIN C JOTIONHUTEIBHBIM JOMEHOM, CBSI3BIBAIOIIMMCS TPAMO HIIH
HETPSAMO C AHTHTCHOM, NPEACTABIAIOIUM HWHTEepec. B 3Ty THOpHAHYIO MOJIEKYITY
BKJIFOYAIOT HE CAM AHTHTCH, TIPE/ICTABIITIONINIA HHTEPEC, a TOIBKO (PparMeHT, KOTOPBIH
NPSMO HITH HETIPSIMO CBSI3BIBAETCS C AaHTUTEHOM, TIPEACTaBIBIIONIMM HHTEepec. [1o 1o
NpUYHHE TPeOOBAaHWA 1O MOJU(PHUKALMHA WIH KOHCTPYHPOBAHHIO AHTUTCHA,
MPEICTABIAIOMET0 HHTEPEC, OTCYTCTBYIOT. OJHHUM NPUMEPOM TaKOH pa3paboOTKu
ABJISIETCS OMCTIEU(UIECKOE AHTUTENO WU (PPArMEHT aHTUTENA, IPHYEM OJUH JOMEH
AHTUTENA, CHEHU(UYHBIA I SPHUTPOLMTOB, TOJABEPrHYT PEKOMOHHAHTHOM
THOPUAM3AIUHN CO BTOPHIM JOMEHOM aHTHTENA, KOTOPBIH CTIEHU(HIECKH CBIA3BIBACTCS
C OHOMOJIEKYJIOH, COJAEp)Kalled AaHTHIeH, MPEACTABIIOMMA HHTepec. BHeapsior
MHOKECTBO PA3NIMYHBIX KOHCTPYKTOB Ha OCHOBE OHCHENM(UYECKUX AHTUTET,
BKJIIOYasi, 0€3 OrpaHUYEeHHs, TaHAEMHBbIe sCFV, nuaTtena u TaHaeMHbIe MOJIEKy b ScFv-
IgG (62). Tarke MPUMEHAIOT APYTHE HEOENKOBBIE KAPKACHBIE CTPYKTYPHI, BKIIFOUAS
MOJIMMEPHBIE HAHOYACTHUIIBI WM JPYTHE TIONHUBAIECHTHBIE MOJUMEPHBIE KOHBIOTATHI,
KOTOPBIE CKOHCTPYHPOBAHBI OONAJAIONIMMHU JBOWHOW CHEIH(PHUHOCTHIO Oiaromaps
TOMY, YTO COJACPKAT JOMEH, KOTOPBIN CBS3BIBACTCS C AHTHICHOM, TPEICTABIISIOIIUAM

HWHTEPEC, U APYTOU TOMEH, KOTOPBIN CBI3BIBACTCS C SPUTPOLUTAMHU.

Addunnbie pparmMeHTH OHCTIENU(PUIECKOTO KOHCTPYKTa MOTYT TIPEACTABIIATH
co00M MFOOYH0 KOMOWHAIIMIO TENTHIHBIX JOMEHOB H/HIIA JOMEHOB (hDParMeHTOB
antuten. [lenTuapl, KOTOPbIE CBA3BIBAIOTCS C SPUTPOLMTAMH WIITH AHTUTEHOM OeJTKa-
MUIICHH, TIOMYYa0T C TOMONIBIO TPAJWIIMOHHBIX METOIWK CKPUHHHTAa OHOIHOTEK
MENTHIOB, BKIIIOYAs, HAPUMEP, CKPHHUHT OUOJTMOTEK TENTHIOB HAa TPAHYJIAX HIIH B
MyJIbTHIUIEKCHOM ¢dopmare, (aroBeii IHUCIICH, OaKTEPHATBHBIA TUCIUIEH |
aposoxeBor auctuie. CnermduaHOCTh U aQPUHHOCTH CKOHCTPYHUPOBAHHOTO TIETITH/IA
K CBOCH CBA3BIBAEMOM MHWOICHH XapaKTEPHU3YIOT TIPH TIOMOIIH CTaHIAPTHBIX
OMOXUMHUYECKUX aHAJIM30B, HApUMEP, Crtoco0oB Ha ocHoBe ELISA, moBepXHOCTHOTO
TTa3MOHHOTO PE30HAHCA W TIPOTOYHOH IIMTOMETPUH. AHTUTENA WKW (hParMeHTHI
AHTHTEN, KOTOPBIE CBA3BIBAIOTCSA C SPUTPOLUTAMH HIIM AHTHTEHAMH O€TIKOB-MHUIICHEH,
MOTYYArOT C TIOMOIIBIO TPAJTULIHUOHHBIX METOIUK, HATPHUMED, CTIOCO00B THOPHUIOMHON

CCIICKIIMH, (1)ar0130r0 AUCILICA, APOMKIKCBOIO OUCILICA, 6aKTepHaanoro JUCIIIICA,
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PUOOCOMHOTO JUCIIJIES MK CIIOCOOOB MPAMOTO CEKBEHHPOBAHUS T€HOB AHTUTEN WU
MPOTEOMHOTO CEKBEHHUPOBAHUS C YyYaCTHEM WMMYHHU3HPOBAHHBIX JKUBOTHBIX.
Crnemndpuyaocts u ap(PUHHOCTD CKOHCTPYHMPOBAHHOTO AHTHTENA WM (PparMeHTra
AHTUTENIA K CBOCH CBSI3BIBAEMOW MHUIIEHH XapPAKTEPHU3YIOT MPH MMOMOIIH CTAHIAPTHBIX
OMOXMMHUYECKHX aHATHM30B, HAPUMEP, crioco0oB Ha ocHoBe ELISA, moBepxHOCTHOTO

MJIa3MOHHOT'O PE30HAHCA U MPOTOYHOW LIUTOMETPHH.

[Tocne oOHapy>keHHUS M XapaKTEPUCTHKH KaXIoro adduuHOTO (parmeHta
(menTHaa, aHTUTENA W/WIM JOMEHA aHTHTENA) WX THOPUAM3UPYIOT ¢ 00pa3oBaHHUEM
oucrerupuIecKoro MOJEKyJIIPHOr0 KOHCTPYKTA C MOMOIIBIO CTAHJAPTHBIX METOIHMK
pexomOunanTHOM JIHK, Takux kak coopounas I1L{P wnu npsiMoi CHHTE3 T'€HOB, 3aTeM
THOPUAHBIN OEIIOK SKCIPECCHPYETCs Yy TMOAXOIMIEro XO3s(uHa. bucnenmdpuueckue
KOHCTPYKTBI TaKXKe CO3JAI0T IMYTEM XHUMHMYECKOM KOHBIOTALIMU JBYX OTIEIIBHBIX
(parMEeHTOB COBMECTHO B IJHOOOH KOMOWHAIIMH, CUHMTAIOMICWCS TNPHUTOJHOH I
oucrierupUIecKOTo CBA3BIBAHUS (MIENTHI-TICTITH, TIENTHI-()ParMeHT aHTUTEA U JIP. ).
Jng  cozmanus  OuCHENM(UYECKUX  AHTHTENl C TNPUMEHEHHEM  Pa3IHYHBIX
KOH(UTYpauid M3 COBPEMEHHOTO YPOBHA TeXHWKH (1) TPHMEHSIOT JBa JOMEHA
aHTHTeNa. JOTOMHHUTENBHO, I CO3JAHHWA CTAOWIIBHBIX CBSI3€H MEXKIY KaXKIBIM
CBA3BIBAIOIIMM (PPAarMEHTOM W YJIYyYINEHHUS THOKOCTH KOHCTPYKTa TIPUMEHSIOT
CHHTETHYECKYIO TOJMMEPHYI0 KapkacHyto cTpyktypy (PEG, PPG mmu apyryro). Jlms
nmoBbIIeHA a(QPUHHOCTH CBA3BIBAHUA C DSPHTPOLUTOM, AHTHTEHOM O€lKa WIH
obonMu BeaencTBue 3(PQPEeKTOB ABHAHOCTH TAKKE TPUMEHIIOT Pa3BETBICHHBIC

MOJTUMEPBL.

XapakTepUCTHKY 3¢ eKTUBHOCTH CBA3BIBAHUS oucrenupuIecKoro
KOHCTPYKTa TIPOBOJAT C TIOMOINBIO CTAHAAPTHBIX OHOXHUMHYECKHX AaHAIIM30B
ad(PUHHOCTH CBA3BIBAHUA i1 Vitro, Takux Kak ELISA u mOBepXHOCTHBIN MJIa3MOHHBIH
pe3onanc. DyHKIMOHATBHBIE XAPAKTEPUCTHKH OWUCTIEIIM(PHIECKOTO KOHCTPYKTA in
ViVO JIEMOHCTPHUPYIOT C TIOMOINBI0 HHBEKIWH OUCTIEIH(PHUECKOTO KOHCTPYKTA HITH
oncrermupUIecKoro KOHCTPYKTa M AHTHTE€HA MOJEIBHBIM JKHBOTHBIM, TAKHM KakK

MbIIIHA WX KPBICBI, C MOCICAYIOINMHM B3ATHCM 06pa3ua KpPpOBU W TCCTUPOBAHUCM
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CBA3bIBAHHA KaK C 3PUTPOIHUTAMH, TaAK WU C aHTUICHAMHU C IIOMOMIbIO aHAJIOTHYIHbBIX

AHAIIU30B in Vitro.

BapuanTel OCymiecTBIIEHHS BKIIOYAIOT (PApMALEBTHUECKH TPUEMIIEMYIO
KOMITO3HIIMIO, COJIEPIKAINYI0  CBSI3BIBAIOIIMNCA C JPUTPOUUTAMHU  (PparMeHT,
COCTMHEHHBIM C JIOMEHOM, KOTOPBIM CIEeIH(PHUIECKH CBSI3BIBAETCS C MHIIEHBIO.
MurieHb MOJKET BKIIIOUATh B CeOs OCIIOK, TIPH 3TOM OEJIOK JOTIOJTHUTEIIHHO COMECPIKUT
TOJIEPOTEHHBIM aHTUTEH. CBSA3BIBAIOMIMICA C JPUTPOLMTAMH (PParMEHT MOXKET
BKIIOYaTh B ce€0Ad TENTUAHBIA JIMTaH[A, aHTHTENo, (pParMeHT aHTHTENA,
OJTHOIICTIOYEYHBIA AaHTHTE€HCBA3BIBAIONINKM nqoMeH (scFv) mmu anramep. [JomeH MOKHO
BBIOpAaTh W3 TPYIIbI, BKIIOYAIOIEH AHTUTENO, (parMeHT aHTUTEeNa |
OJHOIIETIOYEYHBIH AHTHUTCHCBA3BIBAIOMUNM J0oMeH (scFv), menTuaHei nHranmg wu
antaMmep. BapHaHTOM OCYIIECTBICHUS SBIACTCS KOMIO3HULMS, KOTOpPas COACPKUT
YJIeH TPYNIbI, BEIOPAHHBIA M3 THOPUIHOW MOJIEKYJIbI, TaHAeMHOTO ScFv, muarena m
TaHAeMHOM Monekynsl scFv-IgG, mpu 3ToM CBA3BIBAIOIMICA € SPUTPOLIMTAMU
(parMeHT U JOMEH COCTABIITIOT YaCTh YKa3aHHOTO wieHa. OTIeIbHbIN THOPHIHBIN
OCNOK WM KOAUPYIOI[as €ro HyKJIECWHOBas KHCJIOTa MOTYT COJAEPKaTh
CBSI3BIBAIOIIMMCS C SPUTPOLIUTAMHU JOMEH U JIPYTOM JOMEH, KOTOPBIA CBI3BIBACTCA C

MHUIICHbBIO.

Tepaneemuqecme ucniouierHue aHmueeH-cneuugbuttecxux anmumen ¢ HNOMOUuLbIo

CGA3BICAIOUWUXCA C 2pUMPOYUMAMU AHMUSEHO6

WHayKkms aHTHUTEeH-CTeH()HISCKUX AHTUTEN HEOIarompHsATHO CKa3bIBAETCS
Ha JICYCHWH W MOKET TPHBOJAUTh K OMACHBIM MOOOYHBIM 3(dexTaMm BO Bpems
MPUMEHEHUSI METOJOB 3aMECTHUTEIIbHOM O€TKOBOW Tepamuu, B MATOTCHE3E
AyTOUMMYHHTETA W BO BpeMs JieUeHUs OwompenaparamMd B wmeiaoMm (63-68).
TepaneBTrueckre BMEIMATENBCTBA, CTIOCOOHBIE HCTOIIUTH UPKYIHPYOIIHAE AHTUTEH-
cnenuuyecKue AaHTHTENa B KPOBH, [OJDKHBI OKAa3bIBaTh  TIOJIOKHTEITBHOE
KIMHUYECKOE BIHAHWE B TOM, 4YTO MCTOMICEHWE TaKWX CHEHHPHYECKHUX K
JIEKApCTBEHHOMY CPEACTBY AHTUTEN CHOCOOCTBOBANO OBl JaNbHEHIIEMY JICUCHHIO

OTHM JICKAPCTBCHHBIM CpCACTBOM TIpH CHWKCHHH B TO KC BpCMA pPHCKaA
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HE)KETIATENTbHBIX ~ UMMYHOJIOTHYECKHX TOO0OYHBIX  3((eKToB, 00yCIOBIEHHBIX
KOMIUTEKCAMH JIEKAPCTBEHHOE CPEICTBO-aHTUTENO0. B TummyHOM ciyyae remoduimmn
A mpumepHo y 30% mManueHTOB MPOUCXOAWT WHAYKIHMA AHTUTEN K CTAHJAPTHOMY
TepaneBTUIECKOMY OEIKOBOMY JIEKapCTBEeHHOMY cpeacTBy (paktopy VIIL, uro, Takum
oOpasom, nemaet nanpHewmee neueHue ¢akropom VIII omacHsiM u HedPPEeKTHBHBIM.
TepaneBTHueckoe BMEIIATENBCTBO, MCTOIIAIOMEE IMPKYJIHUPYIOIIHE AHTUTENA,
cnemubuunbie Kk (pakropy VI, y Takoro mammeHTa, CHOBAa JA€T BO3MOKHOCTH
npuMeHeHus cxembl yedeHus ¢akropom VIII u uzbaBmger oT HEOOXOIAUMOCTH
nepexoja MauueHTa K JAPYyruM 0Oojee JOPOroCTOAIUM U MeHee 3(PPeKTHBHBIM
aIbTEPHATUBHBIM METOJAM JieYeHUsA. B THUIMYHOM cCily4ae CHUCTEMHOM KpPacHOM
Bomuankn (SLE, Bomuanka), ayTOMMMYHHOTO 3a00JIEBAHHSA, OIIOCPEIOBAHHOTO
IJIABHBIM 00pa30M HWHAYKIMEH AHTHTEN K HATHBHBIM ayTOAHTHI€HAM OPTaHU3Ma,
TEPANeBTUYECKOE JICYCHHE, CIOCOOHOE WCTOLIMTh AaHTHUTENA, CIEIU(pHYHBIE K
AyTOAHTUT€HAM, LUPKYJIUPYIOIIMM B KPOBH, JJOJDKHO 3HAYMUTEIBHO YMEHBIIUTH

MATOTEHE3 M MPOTPECCUPOBAHKE 3a00JIEBAaHHS TIOCIIE €TO HAYaa.

JIns HCTOIMEHUSI aHTUTEH-CIIEIU(UICCKUX AHTHTET KOHCTPYHPYIOT aHTHTCHBI
JUIA  CBA3BIBAHUS C LUPKYJIHPYIOLIIMMH SPUTPOLUMTAMHU mocie BBeaeHus. Jlnd
00pa30BaHUA CBA3BIBAIOMIETOCA C SPUTPOLMTAMH AHTUTEHA CO3MAIOT MOJICKYJIIPHBIE
KOHCTPYKTBI HA OCHOBE CBS3BIBAIOMIETOCA C JOPHTPOLMTAMH  (parMeHra,
THOPUIM3HPOBAHHOTO C AHTHTEHOM, TNPEACTABISIONINM HWHTEPEC. AJBTEPHATHBHO,
MOKHO TPUMEHATh OUCTICITU(UIECCKUN KOHCTPYKT JIUIT CO3JAHUS CBS3BIBAIOMIETOCS C
SPUTPOLIMTAMH COCTaBA HA OCHOBE AHTHIEHA, OMMCAHHOTO BhbImE. Takum o0Opazom,
MPH UHBEKIWHU CBA3BIBAIOMIETOCS C SPUTPOLUTAMH AHTHTEHA JIFO00€ IIUPKYIHPYIOIIEE
aHTHTENO, cHemupuyHOE K OTOMY  AQHTHTEHYy, OYIEeT  CBA3BIBATBCA  CO
CKOHCTPYHPOBAHHBIM AHTUTEHOM M TAKHUM 00pPa30M OYJET TECHO acCOLMHUPOBAHHBIM C
OUPKYJUPYIOMIMM JPUTPOIUTOM in situ. Ilpu TecHOW (Qu3HMUEcCKOH accolmanuu
AHTHUT€H-CTIETU(PUIECKOTO AHTHTENA W IUPKYIHPYIOIMEH B €CTECTBEHHBIX YCIOBHAX
KIIETKH, TaKOW KAaK JPUTPOLMT, OTACHBIE BOCTAIHMTEIbHBIE WMMYHHBIE 3((EeKTHI
WHTHOMPYIOTCS PETYIATOPHBIMHA CHTHATBHBIMHA MOJIEKYJIAMH, TIPUCYTCTBYIOIIUMHU HA
MOBEPXHOCTH 3PUTPOLIUTA. DPUTPOLIUTHI 3KCIPECCUPYIOT HECKOIBKO PETYIATOPHBIX

MOJIEKYJI Ha CBOEH TOBEPXHOCTH, B TOM uHcIie, cpeau nmpounx, CD55 u CD59 (67).
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Takum 00pa3oM, aHTHTEH-CTICIU(PUIECKHE AHTUTENA OCTAIOTCA CBI3AHHBIMH C
SPUTPOLIMTAMY U HATIPABIISIFOTCA B MECTA €CTECTBEHHOTO BBIBEJACHHUS SPUTPOLIMTOB, BO
BpEMsI YE€r0 OHHM TAaKXKE€ BBIBOAATCS. OPUTPOLUT, AEKOPUPOBAHHBIA AHTUTCHAMH,
BBITIONTHSAET (PYHKIHIO KIETOYHOTO XPAHHWIWIA W HWCTOIMAIOMET0 HOCHTENA I

AHTUTCH-CTIEU(UIECKOTO AaHTHUTENA.

HcTomenne aHTUTEH-CIEIM(PUUECKUX aHTHTET XapaKTePHU3YIOT i Vivo TIOCIe
BBEACHUS  CKOHCTPYMPOBAHHOTO  AHTUIE€HHOTO  KOHCTPYKTa € IOMOIIBIO
MEPUOANYECKOTO B3STUA KPOBH Y TOJOMBITHBIX KUBOTHBIX U BBIIIOJIHEHUS METOAUK
TUTPOBAHUA aHTUTeH-crielMpuueckux antuten, Takux kak ELISA. Crietmpuueckoe
WCTOILEHUE WM UHAKTUBALMA MMMYHHBIX KJIETOK, CEKpEeTHpyrommx aHturena (B-
KJIETOK, MIa3MAaTUYECKUX KIETOK WM JAPYIHMX KIIETOK) TaKKe XapaKTEpHU3yIOT ¢
MOMOIIBIO BBIACICHU UMMYHHBIX KJIETOK U3 KPOBH, KOCTHOTO MO3ra, CEIE3€HKH WU
MUM(ATHYIECKOW CHCTEMBl MBIIEH-PELUITHEHTOB U BBITIONHEHUS i1 Vilr0 aHTHUTEH-
cnenuduueckux anamm3oB ELISpot ¢ moBropHOM crumymsmmed B-kneToxk wu
MHOTOMapaMeTPHUUECKON MPOTOYHOM LMTOMETPHHM. B umccrenoBaHUAX, CBA3AHHBIX C
AyTOUMMYHHUTETOM, 11 XapaKTePUCTHKH  S(PPEKTOB  CBABIBAIOMIMXCA  C
SPUTPOLUTAMH  AHTHUIE€HOB B HMCTOLICHHM  ayTOAHTUIEHA  MPUMEHSAIOTCS

COOTBCTCTBYIOIMHUEC MBIIIHHBIC MOJCIIA Yy TOUMMYHHBIX HapymeHHfI.

[TpuMeHEHHE KOMITO3HIMK BKITFOYAECT YAAICHHE AHTHTET W3 KPOBOTOKA W/HIIH
WX CBA3BIBAHUE C KPACHBIMM KPOBSIHBIMH KJIETKaMH. BapumaHTOM OCyLIECTBICHHSA
ABJIACTCS (hapManeBTHYECKH npuemMiemMas KOMITO3HLIHA, coJeprKamas
CBSI3BIBAIOIIMICSA C PUTPOLUTAMHU (PparMeHT, COCTUHEHHBIH C AHTUTEHOM. AHTHTEH
MOJKET OBITh HATUBHBIM ayTOAHTHTCHOM, HATIPUMEP, AHTUTEHOM CHCTEMHOMW KPacHOU
BOJTYAHKH. AHTUTE€H MOJKET aTbTEPHATHBHO OBITh AHTUTEHOM /ISl TEPATIEBTHYECKOTO

Oerka, KOTOPBIN BBOJUTCA TMALMEHTY, HAIPUMEP, aHTUTeHOM (pakTopa VIII.
Anmamepul 0151 cheyughuuecko2o Ces3bI8aHUsL C IPUMPOYUMAMU

B AOIMOJTHCHUC K TICOTUAHBIM  JIMTAHAAM, KOTOPBIC CBA3BIBAOTCA C
OPUTPOLHUTAMMU, OPHUBOOATCA HYKICOTHUIHDBIC AlITAMCPHBIC JIUTaHAbI I

MOBCPXHOCTHBIX KOMITOHCHTOB J3PUTPOLIUTOB. COOTBCTCTBGHHO, anTaMcpbl CICAYCT
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co3maBaTh M TPUMEHATh, KaK OMNHCAHO B JAaHHOM JOKYMECHTE JUId JPYTHX
cBia3pBatommxcs ¢ spurtpormramu (pparmenroB. JIHK- u PHK-amramepsr mosxuO
NPUMEHATD JUI1  OOECIIEYEHUs] HEKOBAJICHTHOTO CBS3BIBAHHSA C OSPHTPOLUTAMH.
[TockompKy amTamMepbl COCTOSAT TONBKO W3 HYKICOTHAOB, OHH  SBIISIOTCS
MHOTOOOCIIAIOIAMH MOJICKYJIAMH HALEIMBAIOIMIMMHUCS HA OHOMOJIEKYJBI, B TOM
CMBICITIE, YTO JUIA HHX HAJEKHO OTpa0OTaHA METOJAWKA CKPUHHHTA, OHH JIETKO
CHHTE3UPYIOTCI XHMHUYECKUM IYTEM H TPOSABIAIOT OTPAHHUYEHHBIE TOOOYHBIC
3¢ (eKThI B BUE TOKCHYHOCTH W/HUIIM UMMYHOT€HHOCTH OJIaro/iapst CBOeMy OBICTPOMY
BeiBeacHuto in vivo (Keefe, Pai, et al, 2010). Kpome Ttoro, Omaromaps
HEKAHOHUYECKOW TIPUPOJE B3AaUMOACHUCTBHA HYKJICOTHI-OCIIOK-MHUIIEHD, JO0As
3¢ deKkTHBHAS CHTHAIM3ALUSA CO CTOPOHBI ArOHKWCTA TPH CBA3BIBAHUU C MHUIICHBIO N
ViVo MaJOBEPOSATHA, YTO CIOCOOCTBYET, TAKHM 00pPa30M, HU3KOH HMMYHOTECHHOCTH H
TOKCUYHOCTH. [10 3TOM NMpHYWHE B HACTOSIIEE BPEMS B KIIMHUYECKUX HUCTIBITAHUIX C
Y4YaCTUEM JIIOJEH I pAlla KIMHUYECKUX MOKA3aHUM, BKIIOYAs JIEUKO3, MAKYISIPHYIO
AereHepanuio, Tpom003 W caxapubii guader 2 tmma (Keefe, Pai, et al, 2010),
HAXOJATCA MHOTOYHCIICHHBIE MOJIEKYJIBI Ha OCHOBE amnTaMepoB. ANTaMEpPBI TAKXKe
NPUMEHSJTUCh B KAQ4eCTBE HALCIIMBAIOIIMX CPEACTB JJIS TOCTABKA HATPY3KH B BHIC
JICKApPCTBEHHBIX CPEICTB B KOHKPETHBIC TKAHH i/ ViVO B TAKHX IMyTAX MPUMCHEHHS,
KaK MPOTHBOOIYXOJIEBass XHMHOTEPAIHs MIH METOAMKH (DIIyOPECHEHTHOW HITH
peHTreHojorudeckor merekmmm omyxone (Rockey, Huang, et al., 2011; Savla,

Taratula, et al., 2011).

AniTamepsl TIPEICTABISIIOT COOON OJIMTOHYKJIEHHOBBIE KHUCIOTHI HMITH TICTITH/IBI,
KOTOPBIE CBA3BIBAIOTCA CO CHEIHM(PHUECKON MOJEKYJIOH-MUIIEHBIO. ANTaMephl, Kak
MPABUIIO, CO3JAIOT IJIs CBA3BIBAHUS C MHINEHBIO, NMPEACTABILIIONICH HHTEPEC, MyTEM
UX 0TOOpa M3 OOJNBIIOrO MyJia CIIy4aHHBIX MOCIIEA0BATENbHOCTEH. AITaMepbl MOKHO
knmaccuduimposars kak JJHK-antamepsr, PHK-anramepsr wnm mentuanabie anTtaMepsl.
Anrtamepsl B BUJIE HYKIEHUHOBBIX KUCIOT SIBISIOTCA PA3HOBUAHOCTAMH HYKIEMHOBBIX
KHUCIIOT, KOTOPBIE CKOHCTPYHUPOBAJIU B X0/I€ NOBTOPHBIX LUKJIOB CENIEKLMH 11 Vilro WU
C MOMOINBI0 CHOCO0A CHCTEMATHYECKOW IBOJIOIMM JIMTAHJOB SKCIOHEHIMATbHBIM
oooramennem (SELEX) (Archemix, KemOpumk, Maccauycerc, CIIIA) (Sampson,

2003) nst crienu(UIECKOTO CBA3BIBAHUS C MHIICHIMH, TAKUMH KaK MaJIbIe MOJIEKYJIBI,
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OenKy, HyKJI€MHOBBIE KHCTIOTHI, KJIIETKH, TKAHH W OPTaHU3MBbl. [lenTumHbie antameps
OOBIYHO HMMEIOT KOPOTKHHM BAapHUAOENbHBIA TIENITHAHBIN JOMEH, NPUKPETUICHHBIN
0o0OMMH KOHLAMH K OENKOBOM KapkKacHOM cTpykrype. [lenmTumnpie amramepsl
ABIIIOTCA O€NKaMHU, TPEAHA3HAYEHHBIMU /IS TPEMATCTBOBAHUA B3aMMOJCHCTBHUIO
apyrux OenkoB B KieTkax. OHH coaep:kaT BapHAOCITbHYIO TENTHAHYIO TETIO,
MPUKPETUIEHHYI0 000MMHU KOHIIAMU K O€JTKOBOM KapKaCHOMW CTPYKTYpe. ITO TBOHWHOE
CTPYKTYPHOE OTPAaHWYCHHE 3HAYUTEIIBHO TOBBIMAET apUHHOCTh CBA3BIBAHMA
MNENTHIHOTO anTaMepa J0 3HAYECHMs, CPABHUMOTO C TAKOBBIM JJiA aHTUTena. [[nmmuHa
BapHaOeIbHOM TETIM OOBIMHO COCTABIET OT TNPHOTU3UTENBHO JECATH IO
MPUONIHU3UTENBHO ABAATH AMUHOKHCIIOT, U KapKacHas CTPYKTypa ABIAETCS OENKOM,
KOTOPBIA HMMEET XOPOLIYI0 PAacTBOPUMOCTh M SIBIIAECTCS KOMMAKTHbIM. Hampumep,
OaKkTepUANbHBIH OETIOK THOPEJOKCHH A ABIISIETCA KAPKACHBIM OEITKOM C BapuaOeTbHOM
METIEH, BCTABICHHOH B BOCCTAHABJIMBAIOIIWN AKTHBHBIA IICHTP, KOTOpas B Oejke
JMKOTO THITA peacTaBisier cooou meo -Cys-Gly-Pro-Cys-, mpu 3ToM 1Be OOKOBBIE

LENH [ACTEUHA CITIOCOOHBI 00PA30BHIBATH JUCYIH(HIHBIH MOCTHK.

HekoTopbie MeTOAMKH CO3JaHHs anTaMepoB moapoOHO omwmcanbl B Lu et al., Chem
Rev 2009:109(5):1948-1998, a Taxke B US 7892734, US 7811809, US 2010/0129820,
US 2009/0149656, US 2006/0127929 u US 2007/0111222. B mnpumepe 8
JOTOJTHUTEIBHO TMOJPOOHO PACCMATPUBAIOTCS MATEPHAIBI W CIIOCOOBI CO3AaHUS W
MMPUMEHEHUS anTaMepoB T IPHUMEHEHHs B BAPHAHTAX OCYIIECTBICHHSA, PACKPBITHIX B

TAHHOM JTOKYMEHTE.
T'ubpuonas monexyna

[uOpuaHy!0 MOJIEKYJly MOMKHO CO3JaTh W3 TEPBOTO  TMENTHIHOTO
CBSI3BIBAIOMIETOCS C SPUTPOLUTAMH JIUTAHJIA W BTOPOTO mentuaa. | uOpua comepskuT
MEOTUABI, KOHBIOTUPOBAHHBIE MPSAMO HIIH HEOPSAMO APYT ¢ Apyrom. llenTuasl MOKHO
KOHBIOTHPOBAaTh JPYr C JPYyroM MPAMO WM HENPSAMO, MNOCPEACTBOM JIMHKEPA.
JluakepoM MokeT OBITH TENTHJ, TOJHMEP, anTaMep, HYKJICHHOBAas KHCIIOTa WA
yacTura. YacTuredl MokeT OBITh, HANMpPUMEP, MHKPOUYACTHIA, HAHOYACTHIIA,

MOJIUMEPCOMa, JUNOcoOMa Wi  Mmuieria. [lomumep MokeT OBITh, HampUMED,
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MPHUPOJHBIM, CHHTETHYECCKUM, JTHHEHHBIM WM Pa3BETBICHHBIM. | HOpHIHBINA OEIOK,
KOTOPBIM COJEPKUT TNEPBBIM IENTHI M BTOPOM IIENTHJ, SBIKIETCS NPUMEPOM
THOPUIHOW MOJEKYJIbl, COJNEP)KAIIEH TEeNTHABl, TPH 3TOM THOPUAHBIH OEIOK
COJICP’)KUT MENTUABI, COCAUHEHHBIE APYr C JAPYrOM HANpsAMYI0 WM C MOMOIIBIO
HaXOAAINUXCA  MEKIY  HHMH  JIMHKEPHBIX  TOCIEAOBATENBHOCTEH  W/HIH
JOTOJIHUTENBHBIX TTOCIIEA0BATENBHOCTEH HA OTHOM WM 000MX KoHIAX. KoHbroramus
C JIMHKEPOM MOJKET MPOUCXOJUTH MOCPEACTBOM KOBAJICHTHBIX CBs3eH. Jlpyrue cBs3u
BKITIOYAIOT HOHHBIE CBA3H. CTIOCOOBI BKIIFOYAIOT CO3/IaHUE THOPUAHON MOJIEKYJIBI I
KOMIIO3UIIMH, COJEpXKaled THOpUAHYI0 MOJEKYIy, [I/€ THOpHIHAas MOJEKysa
COIACPKUT TENTHIBL, KOTOPHIE CHEHU(PUUYECKH CBA3BIBAIOTCA C JSPUTPOLUTAMH U
TEPANEeBTUYECKUM  CPEACTBOM,  TOJEPU3UPYIOIIMM  AHTUICHOM MW APYIHM

BCHICCTBOM.

Tepmun «ruOpuaHas MOJNEKyNa» HWIM TEPMHUH «KOHBIOTHPOBAHHBII)
OTHOCHTCSI K NMPSIMON MJIM HENPAMOM acCOLMAIMK C MOMOIIBIO XMMHYECKUX CBS3EH,
BKJIIOYAas KOBAJECHTHBIC, JJIECKTPOCTATUYECKHUE HWOHHBIC, MEXAY 3apSHKCHHBIMH
yactuuaMmu. [Ipy KOHBIOTAIMM CO3AACTCS €AMHULA, MOJJCPKUBAEMAs C IOMOIIBIO
XUMHYECKOTO CBA3bIBaHWA. [IpsAmMas KOHBIOTAIMS O0O03HAYAET XHMHYECKOE
CBA3BIBAHUE CO CPEJACTBOM IIPH HAJIMYUU WM B OTCYTCTBHE IPOMEKYTOUYHBIX
JWHKEPOB WJIH XUMUYECKHX Tpynm. Hempsmas koHpOTanms 0003HAYaeT 00pa3oBaHUE
XHUMHYECKOM CBsI3M ¢ HocureneMm. Hocutenp MOXKET B 3HAYUTEIIBHOM MEpe
WHKATCYJIMPOBaTh CPEACTBO, HANPHUMEP, B CIy4ac NOJIMMEPCOMBI, JUIIOCOMBI WIIH
HEKOTOPBIX BHUJOB HAHOYACTHI], WM COACPKATh CPEACTBO HA CBOEH ITOBEPXHOCTH,
HallpuMep, B Clly4ac METAUIMYECKUX HAHOYACTUI[ MWW TIpPaHyJl, HIM MOIYT
MPOSBIATHCS 002 BapHAHTa, HATIPUMED, B CIIyYae YACTHIIBI, KOTOPAs COACPIKHUT YacCTh
CpPeACTBa BO BHYTPEHHEH YACTH, a TAK)KE HA BHEINHEHW yacTH. HocuTeNnb Takke MOKET
HMHKAICYJIUPOBaTh aHTUTECH JUII UIMMYHOTOJEPAHTHOCTH. Hampumep, MOXXHO cO31aTh
MOIUMEPCOMY, JTUIIOCOMY HIIM YaCTHUILy, KOTOPbIE MHKAICYJIHPYIOT aHTUTEH. TepMHUH
«MHKATICYJIHPOBATh» 0003HAYAET TMOTHOCTHIO TMOKPHIBATH, (PAKTHUECKH HE OCTABIIAA
OTKPBITOM HHKAKYX) 4YacTh, HAIPUMEP, MOKHO CO3JaTh IOJUMEPCOMY, KOTOpas
HMHKAICYJIMPYyEeT AHTUTEH WM CpeacTtBo. [Ipumepamu TepameBTHYECKUX CPEACTB

SBIIAFOTCS] OHOIIETIOUYEYHbIe BapuaOenbHbie ¢pparmeHTsl (scFv), dpparmenTsr anTuren,
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JCKApPCTBEHHBIE CPEJCTBA HA OCHOBE MAJIBIX MOJICKYJI, OHOJIOTHYECKHA AKTHBHBIC

TIETITHIBI, OMOJIOTHYECKH aKTUBHBIE OCJTKA U OMOJIOTHYECKH AaKTUBHBIE OHOMOJIEKY JTBI.

KoHbIOranmio MOKHO BBITIONHATh MOCPEACTBOM KOBAJCHTHOTO CBS3BIBAHHS
NENTHAA C APYTOW MOJEKYJIOW MPU HAWMYMHM WM B OTCYTCTBHE JMHKepa. Co3maHue
TAKUX KOHBIOTATOB HAXOJMTCS B TMpeAeNiaX KOMIIETEHIMH CHEHHAIUCTOB B JAHHOM
00JIaCTH, ¥ U3BECTHBI PA3JIMYHBIC METOJAHMKH JUTS BHITIOJIHEHHS KOHBIOTAIHH, TIPH TOM
BBIOOP OTIPEEIEHHOW METOJUKH OTPEACIICTCS MAaTEPHATIAMH, KOTOPBIE HEOOXOAUMO
KOHbIOTHpOBaTh. JloOaBnsembie Kk momumentuay (Ha C- wmm N-koHIE)
AMHHOKHUCIIOTBI, KOTOPBIE COJEPKAT HOHH3HPYEMBble OOKOBBIE LEMH, HAIpPHUMED,
acTiaparMHOBas KHCJIOTAa, TJIYyTAMHHOBAs KHCIOTA, JM3HH, ApPTHHUH, LUCTEHH,
THCTUIMH WM THPO3HH, W KOTOPBIE HE COAEPIKATCI B AKTUBHOW YacTH
MOCJIEJOBATEIFHOCTH  TOJUIENTHAA, CIy)KaT B CBOEM  HENPOTOHUPOBAHHOM
COCTOSSHUM MOIIHBIMH HYKJI€O(HMIaMH i1 BKIIOYEHUS B PA3IMYHBIC PEAKIUH
OMOKOHBIOTAIMM C PEAKIUOHHOCIIOCOOHBIMH TPYIIIAMH, TPUCOEIMHEHHBIMH K
MoJIuMepam, T.e. ¢ TOMO- U rerepooudyskimonansabiMu PEG (Hanmpumep, Lutolf and
Hubbell, Biomacromolecules 2003;4:713-22, Hermanson, Bioconjugate Techniques,
London. Academic Press Ltd; 1996). B HekoTOphiX BapHaHTaX OCYINECTBIICHHUS
MPUMEHSETCS PACTBOPHUMBIH MOJIMMEPHBIN JIMHKED, W €r0 MOKHO BBOJIUTPH MAIHCHTY B
¢dapmaneBTidecku npuemiieMod (¢opme. B mpoTHBHOM Ciydae JIeKapCTBEHHOE
CPEACTBO MOKHO MHKAIICYJIUPOBATH B MOJIMMEPCOMBI HJIH Ty3bIPKH HJIH KOBAJICHTHO

OPUCOCOAUHUTD K IMTAHIY.

Bapuantom  ocymecTBIEHHS ~— ABISETCS ~— KOHBIOTAMA  HEOEIKOBOTO
TEPANEeBTUIECKOTO CPEACTBA M MENTHIHOTO JWTaH/a, AaHTUTENA, (PparMeHTa aHTUTENa
WA anTamepa, KOTOpPbIe CTIeMU(UIECKH CBA3BIBAIOTCA ¢ SpuTpounToM. [IpuMeneHue
METOAMKH, OCHOBAHHOM Ha CBA3BIBAIOLIMXCA C OSPUTPOLIUTAMH TMENTHAAX, HE
OTPAaHWYHMBAETCS TOJNMIENTHIHBIMA TEPAMEBTUYECKUMH CPEICTBAMHU; HA00OpOT, €€
MO’KHO MEPEHOCHUTH HA JAPYTHE JIEKAPCTBEHHBIE COCTABBI, TAKHE KAK MaJIbIE MOJIEKYJIbI
WM TOJUMEPHBIE YacTHULBL. B X0Je NpPOAOIKUTENBHOTO HCCIEJOBAHUS MaJbIX
MOJIEKYJI U UX MIPUMEHEHUS B MEJULIMHE KOPOTKUE NEPHOABI MOTYKU3HH B KPOBOTOKE

W HHU3Kas OWOJOCTYIHOCTh TOCTOSHHO OCHA0mmM uX 3(QPeKTHBHOCTH in Vivo.
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[TomumepHbIE MHUIIETUTBI H HAHOYACTHUIBI TIPEACTABISIOT CPABHUTEIHHO O0Jee HOBOE
MOKOJIEHUE KJlacca JIEKAPCTBEHHBIX CPEJICTB, OAHAKO, HMX (PapMaKOKHHETHYECKOE
MOBEIEHUE OCTAETCSA CYOONITUMANBHBIM IO MPUYHUHAM, KOTOPBIE BKIIOYAIOT BHICOKYTO
CKOPOCTb BBIBEJEHHMA B PeE3yJbTaTe pPaOOThl PETUKYIO3HIOTEIHATBHON CHUCTEMBI
(Moghimi and Szebeni, 2003). Pa3paGoTkui B HampaBI€HHWH CBA3BIBAHUS C
SPUTPOLUTAMH MOXKHO PACIPOCTPAHUTh HA 3TH JPYTHE KIACCHI JIEKAPCTBEHHBIX
CPEACTB I TOBBILIEHWA WX TMEPHOJOB MOMYKHU3HH B KPOBOTOKE M KIMHHUYECKOU

3¢ peKkTUBHOCTH.

Konprorar Moxer coaep:kath 4dacTuily. CBS3BIBAIOLIIUMNCA C SPUTPOLUTAMHU
MENTHI MOXKET MPUCOCAUHATHCS K ITOM 4YacTUle. AHTUIEH, CPEICTBO WM APYroe
BEIIECTBO MOXKET HAXOAUTHCA BHYTPU WJIM HA TOBEPXHOCTH 4YacTHLBL [Ipumepsr
HAHOYACTHII, MHLIEJUT U OPYTHX YaCTHIl HaXoAsaTcs, Hampumep, B US 2008/0031899,
US 2010/0055189, US 2010/0003338, xkakoBble 3asBKH HACTOSIIUM BKJIIOUYCHBI B
JAaHHBIA TOKYMEHT TOCPEACTBOM CCBUIKH JJISl BCEX LENeH, BKII0Yas UX 00beTUHEHUE
C JUTaHAOM, H3JIO)KEHHOE B JAHHOM JOKYMEHTE, OJHAKO, B Clydyae KOH(QIIHKTA

KOHTPOJbHBIM JOKYMCHTOM ABJIACTCA HACTOAIICC OIIMCAHHC.

HaHouyacTHIIBI MOKHO TOJTy4aTh B BHAEC HAOOPOB YACTHII, UMEIOIIMX CPETHHH
aMaMeTp OoT mpuoOmmsuTeabHO 10 HM 1m0 mpuOmu3uTenpbHO 200 HM, BKIIIOYas BCE
JAWATa30Hbl ¥ 3HAYEHUS MEXAy TOYHO OOO3HAYEHHBIMH TPAHHUIIAMH, HAIPUMEP, OT
npuOmm3uTeabHo 20 m0 mpubOmusutensHo 200, W ot mpuOmmsurensHo 20 10
npubu3uTeabHo 40, mo mpudmmsuTensHo 70 WM a0 npuOnm3uTenbHO 100 HM, B
3aBHCHMOCTH OT TOJHIWUCIEPCHBIX CBOWCTB, JOCTUTAEMBIX C  TOMOMIBIO
MPETAPATHBHOTO CTIOC00a. MOKHO IPUMEHATH Pa3IMYHbIE CUCTEMbBI HAHOYACTHII, KaK,
HanpuMep, 0Opa30BaHHBIE W3 COTOJIMMEPOB TONHITHIICHTIIUKONA M TOTUMOJIOYHOU
KHCITOTBI, OOpPA30BaHHBIE W3 COMOJIMMEPOB TMONHATHICHOKCHIA |  momm(OeTa-
amMmuHO3(HUpa) U 0Opa30BaHHBIE W3 PA3JTMYHBIX OCIIKOB, TAKHX KaK CHIBOPOTOYHBIN
anpOymuH. CrienmanucTaM B JAHHBIX OO0NACTAX WM3BECTHBI JAPYTHE CHCTEMBI
HaHouactuil. Takke cm. Devalapally et al., Cancer Chemother Pharmacol., 07-25-06;
Langer et al., International Journal of Pharmaceutics, 257:169-180 (2003); u Tobio et
al., Pharmaceutical Research, 15(2):270-275 (1998).
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Tarxoke MOKHO TONTydaTh OOJ€€ KPYITHBIE YACTHIBI CO CPEAHHM IHAMETPOM
oomee uyem mnpubOmmzuTensHO 200 HM, COAEPIKAIMHE JIMTAHIBL, CBA3BIBAIOLIMECT C
XpAUICBOM TKAHBIO, MPHYEM 3TH YAaCTHIBI HA3BIBAKOTCA B JAHHOM JIOKYMEHTE
MHUKPOYACTHIIAMH, TIOCKOJBKY HX pa3Mep HAYMHAECT MPUOIMKATHCA K MUKPOHHOMY
JUANa30Hy W TPHUMEPHO HAXOJWUTCA B IIPEAENAX ONTHYECKOTO pa3peIICHMUS.
HanpuMep, HEKOTOpBIE METOAUKH CO3JAHUS MHUKPOYACTHL] H3JIOKEHBI B IATEHTAX

CIITA NeNe 5227165, 6022564, 6090925 u 6224794.

(OyHKUMOHATM3AUMSA HAHOYACTHI[ NI  33JCHCTBOBAHUA CIOCOOHOCTH K
HALIEIMBAHUIO TPeOYyeT AacCOLMALMHK HAIEIMBAIOIIETO0 MOJMIENTHAA W YaCTHIIBL,
HANpUMep, JOCTHUTAeMOM IyTeM KOBAJIEHTHOTO CBSI3BIBAHHUS C ITOMOIIBIO METOIHMKH
OMOKOHBIOTAIMH, TIPH 3TOM BBIOOP KOHKPETHOW METOIMKH OTPEAEISIETCS YaCTHUILIEH,
WA HAHOYACTHLIEH, WK APYTHM KOHCTPYKTOM, C KOTOPBIM ITOJIUIETITH/T JODKEH OBITH
coenuHeH. Kak mpaBuino, MHOTHE METOAMKH OMOKOHBIOTAIMH JUIA TPUCOEIUHEHHS
NENTHAOB K JAPYTHMM MaTe€pHajaaM XOPOIIO W3BECTHBI, U JJISI KOHKPETHOIO MaTepHaia
MOKHO  BBIOpaTh  HauOollee  TOAXOAAINYI0  METOAWKY.  Hampumep, ¢
MOCJIeIOBATEIFHOCTAMH ~ MOJIUMENTHIOB MOTYT  CBSI3BIBATHCS  JIOTIOJIHUTEIIHHBIC
AMHHOKHCIIOTBI, TAKHE KAK IIUCTCHH B CIy4ae MPUCOCIMHEHHS TOJHIENTHIA K THOJI-

PEAKTHBHBIM MOJICKYJIaM.

Jns  co3maHuss MYJIBTHMEPHOW  MOJIEKYJIBI, CIIOCOOHOW TMPEACTABIATH
HECKOJIBKO JPYTHX OHOJIOTHYECKH AKTHBHBIX MOJIEKYJ, KOMMEPUYECKH JOCTYITHBINA
neaapuvep PEG ¢ 8 BeTBsIMH moaBepranu XHMHYECKOW MOAW(PHUKAIMKA C IIEITHIO
BKITFOUEHHUS PEAKIMOHHOCIIOCOOHBIX TPYMIT AJI JIETKO OCYIIECTBIISIEMBIX pPEaKIHH
koubtoranmu. PEG-mmpumuncynsdun ¢ 8 BeTBAMH coaep:kall MTUPUAMICYTb(PHUIHYTO
TPyHIy, JIETKO  PEarnpylImyl0 C  THOJMATAMH MAalbIX  MOJEKYlT  WHIH
HUCTEHHCOJEPKANIMX ~ TENTHIOB WM  O€IKOB, TPHUBOAA K  0OpPa30BAHHIO
TUCYITH()UIHON  CBA3W MEKIy TPUCOCTHHEHHBIM  OHOJOTHYECKH  aKTHBHBIM
(parMeHTOM U KapKacHOH cTpyKTypHOH Ha ocHOBe PEG ¢ 8 BeTBIMH. MynbTHMepHas
koH(puryparus PEG ¢ 8 BeTBIMU criocOOCTBOBAA KOHBIOTAIIUH PA3IHMYHBIX TIETITHIOB
WM MOJIEKYyJl C KapKaCHOW CTPYKTYPOH C CO3MaHHEM, TaKuM 00Opa3om,

reTepoyHKITHOHATM3UPOBAHHOW OHOMOJIEKYJIBI C HECKOJIBKUMH BHAAMH aKTHBHOCTH
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32 CYeT  TPHCOCIWHEHHBIX K  HeH  ¢parmeHToB.  beum  co3mgasbl
reTepody HKIUOHATH3UPOBAaHHbIE (PITyOpECIIEHTHBIE KOHCTPYKTHI Ha ocHOBE PEG ¢ 8
BETBAMH, CTIOCOOHBIE K CBS3BIBAHHUIO SPUTPOLUTOB in Vitro (dur. 4A) u in vivo (dwur.
4B). D10 CBA3BIBAHWE ABIHIOCH CHEIM(PHUUYHBIM B OTHOINEHHH TOCJIEIOBATEIBHOCTH
nentuga ERY1, mMOCKONbKYy KOHBIOTATHI, COAEPIKANIME HECTICIU(PUUCCKUN TETTH/
MIS, nposBnasnu CBA3BIBAHUE C JOPUTPOLMTAMH OT HE3HAYUTEIBHOTO [0
orcyTcTBytomiero. CBA3pIBaHME i1 Vivo  OBUIO  JIUTEIBHBIM, ITOCKOJIBKY
¢ayopecuentabii PEG-ERY1-ALEXAFLUOR647 ¢ 8 BeTBAMH BBIABIAJICS Ha
LUPKYJIHPYIOLNIMX SPUTPOLUTAX CIYCTA 5 4. IOCJIE BHYTPUBEHHOTO BBEACHHA H
JEMOHCTPUPOBA NEPUOM, MOJIYKU3HHA HA MOBEPXHOCTU KIIETOK, COCTABIIABIIMN 2,2 Y.
(ur. 5). Hdna peMOHCTpauMM MHAYKIMH TOJEPAHTHOCTH B MBIIIMHOM MOJAETH
ayTOUMMyHHOTO nuadetra co3mamu PEG ¢ 8 BeTBAMH, KOHBIOTHPOBAHHBIH KakK C
ERY1, tak u ¢ antureHom auadeta xpomorpanuaom A (CrA). MoaynbHas mpupoa
KapkacHOU cTpykTypsl PEG-mupuamuncynsdua ¢ 8 BeTBIMH TO3BOJIHIIA TIPOU3BOINUTH
COBMECTHYI0 KOHBIOTALMIO PAa3IMYHBIX THOJICOAECPKAIMUX MOJEKYJI C IOMOLIBIO
MOCIIEAOBATEIFHOTO  TOOABIICHUS CTEXHOMETPUYECKH OTPEACIIEHHBIX KOJHUYECTB

MOJIEKY L.

['mOpuaHas MOJEeKyJa MOXKET coaepikars mojumep. llommmep mMoxeT OBITh
Pa3BETBICHHBIM WM JIMHEHHBIM. [HOpHIHAsT MOJEKylla MOXET COAEPIKATh
aeHapuMep. Kak TmpaBmio, MOKHO TIPUMEHATH PACTBOPUMBIE THIPOQHUIHHBIE
OMOCOBMECTUMBIEC TIOJIUMEPBI ISl TOTO, YTOOBI KOHBIOTAT OBUT PACTBOPHMBIM U
o0majgan OHOTOCTYMHOCTBIO TIOCTIE BBEACHHA ManWeHTy. [IpuMepamu pacTBOPpUMBIX
MONMUMEPOB  ABISIIOTCS  MOJWMBHHWIOBBIE  CIHAPTBHL,  IOJMATHICHHMHUHBI H
MOJIUITHICHTIMKOMN ~ (TEPMHH, BKIIOYAIOIUH  TONHITHICHOKCH/IBI), HMEOIIHE
MOJIEKYJIIPHYI) MacCy, COCTaB/HIOIYy0 1Mo meHbmer mepe 100, 400 wmm ot 100 mo
400000 (mmpum 3TOM TOAPAa3yMEBAIOTCA BCE JHMAMA30HBI M 3HAYCHHUSA B TMPEIEIIaX 3THX
YETKO YKa3aHHBIX 3HAYEHWH). PacTBOPUMOCTP B 3TOM KOHTEKCTE OTHOCHTCA K
PacTBOPHMOCTH B BOJE WIH (PU3HOIOTHYECKOM PACTBOPE, COCTABIIOMEH TIO
MeHbmieM wmepe 1 rpamm Ha smTp. Takke MOryT DPUMEHATHBCA JOMEHBI
OHnopasnaraeMpIX MOJMMEPOB, HATIPUMED, TIOTUMOTIOYHON KHUCIIOTHI, TTOJUTITUKOJIEBOH

KHCJIOTHI, COIMOJINMCPOB MMOJTUMOJIOYHOM H MOJIUTTUKOJICBOM KHCJIOT,
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MOJIUKAIIPOJTAKTOHOB, HOJ'II/IFI/II[pOKCI/IMaCJ'I}IHOI‘;I KHCJIOTHBI, CIIOKHBIX HOJ'II/IOpTO3(1)I/IpOB,

HOHHaHCTaHCfI, ODOJIUTUAPOTIIMPAHOB WU TTOJTMITHAHOAKPHUIIATOB.

B HekoTOphIX BapuaHTaX OCYHIECTBJCHHUSA MOJYYAlOT U BBOJAT B OPTaHU3M
ACCOLMALIMIO TOJIUNENTUA-TIONIUMEDP, HANPUMEP, KOHBIOTAT, B BHJAE OYMIIECHHOU
KOMITO3UIIUU B (DapMaLIEBTHYECKH MMPUEMIIEMOM COCTOSHUU WITH ¢ (PapMalieBTHYECKUM
HaroJiHUTeNIeM. BBeieHue MOKeT OBITh, HATTPUMEP, CUCTEMHBIM HITA TTPOUCXOJIUTH B

OMpECACICHHOM YHACTKE - TKAHU UJIW MCCTC TPAHCIJIAHTAIlHH.

CnenmanucTsl B JTAHHBIX OOJIACTAX MOTYT TOJy4aThb THOPHIHBIE O€IKUA C
MOMOIIBI0 METOAMK, HM3BECTHBIX B JTHX OONAcTAX. BapwaHTBl OCYyIIECTBICHUSA
BKJIFOYAIOT CO3JaHWE THOPUAHBIX OCNIKOB, BBIACICHHE WX W BBEICHHE WX B
(dapManeBTHYECKH TIpUeMIieMONM (opMe C JPYTHMH CPEICTBAMH MM 0€3 HHX,
HampuMep, B KOMOWMHAammu ¢ uHTeprnedkuHoM win 1GF-Oeta. Bapuantsr
OCYIIECTBIICHUS BKIFOYAIOT BEKTOP I TPAHC(EKIMHU KIIETKH B CLIOCOOBI TAKOBOH JTs
KOHCTPYHPOBAHHSA, TAKUM 00pPA30M, KIETKH C LEIBI0 CO3JaHHUs THOPUIHOTO OenKa in
VivVo, TIpH 3TOM KIIETKY TPAaHCHHLUPYIOT in Vitro, ex vivo WM in vivo, U TIPU 3TOM
KJIETKA SIBIIETCS YaCThIO TKAHEBOTO WMILUIAHTATA WM OTIMYAETCS OT HEro.
Cnenyrompue 3asBku Ha mateHThl CIIIA HacTOSIIMM BKJIFOYEHBI B JTAHHBIH JTOKYMEHT
MOCPEACTBOM CCHUIKH JUTA BCEX LENEH, BKITIOYAS LS CO3IaHUS THOPUAHBIX OCITKOB:
5227293, 5358857, 5885808, 5948639, 5994104, 6512103, 6562347, 6905688,
7175988, 7704943, US 2002/0004037, US 2005/0053579, US 2005/0203022, US
2005/0250936, US 2009/0324538, mpu 3>TOM B ciy4yae KOH(IUKTA KOHTPOIBHBIM

AOKYMCHTOM ABJIACTCA HACTOAIICE OIMMUCAHUC.

BapuaHTel OCYymEeCTBICHUS THOPWIHOHW MOJIEKYJIBI BKITFOYAIOT, HAIMPUMED,
THOPUAHYI0O  MOJIEKYJy, KOTOpas  COJEPKHT  TOJICPOTEHHBIM  AHTHTEH ©
CBSI3BIBAIOTIIMICS C SPUTPOIMTAMH (PPArMEHT, KOTOPBIHA CTIEIIH()UIECKH CBA3BIBACTCA C
SPUTPOIUTOM TIAIIMEHTA W, TAKHM OOPa30M, CBSI3bIBAET AHTHTECH JPUTPOIUTA, TIC
THOpUAHAS MOJIEKYJla BBOJHWTCS B KONMH4YECTBE, S(PQPEKTHBHOM i BBIPAOOTKH
WMMYHOTOJICPAHTHOCTH K BEHIECTBY, KOTOPOE COACP)KHUT TOJECPOTCHHBIH AHTUTECH.

BapuanTel OCyHIECTBICHUS BKIIOYAIOT, HAMPUMEP, KOMIIO3HUIIMIO, COACPIKALILYIO
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CBSI3BIBAIOIIMICA C SPUTPOLUTAMH (PPArMEHT, KOTOPBINA CHEIM(PHIECKH CBA3BIBAETCS C
SPUTPOLIUTOM, COCTUHEHHBIM C HOCHUTENIEM, BBIOPAHHBIM W3 TPYIIIBI, BKIOYAOIIEH
MOJIUMEP, PA3BETBICHHBIM TOJIMMEP M YACTHIy, TJA€ HOCHTEIb COEIHHEH C
TepaneBTUYECKUM CPeACTBOM. YacTurieil MOKeT OBITh, HAMpPUMEpP, MHUKPOUYACTHIIA,
HAHOYACTHIA, TMOJIMMEPCOMA, JHMIOCOMA WM MHuIeia. CBI3BIBAIOIIMICA C
SPUTPOLUTAMH (ParMEHT MOXKET BKIOYATh B CE0S TENTHI, COAEPKALIMM TI0
MEHBIIIEH Mepe 5 MOCTIET0BATENIbHBIX AMUHOKHCIIOTHBIX OCTaTKOB
MOCIIEIOBATEIBHOCTH, BRIOpaHHOU u3 Tpymibl, Bkmouatomeid SEQ ID NO:11, SEQ ID
NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID
NO:1 u uX KOHCEpPBAaTHBHBIE 3aMEHBI, TJ€ YyKa3aHHAas IOCIEA0BATEIbHOCTD
cHelM(PHUUECKH CBA3BIBACTCA C SPUTPOLMTOM. CBA3ZBIBAIOIIMHICA C SPUTPOLIUTAMHU
(parMeHT MOKET BKJIIOYATh B CeOsA aHTHTENO, ()parMEeHT aHTUTENA, anTamep, scFv
WIA TIENTHAHBIA JMraHA. Bapuantel oCymecTBIeHHS THOPHUIHOW MOJIEKYJIBI
BKIIFOYAOT CBSI3BIBAIOLIMICS C SPUTPOLMTAMH ()PArMEHT M TOJEPOTCHHBIM AHTHIEH,
aHTUTeNno, (parmMeHT aHTUTENna, sCFv, NEKapCTBEHHOE CPEACTBO HA OCHOBE MAaJIbIX

MOJICKYJL, HaCTHUILY, IICTITU WJIA aliITaMEp.

B mpeamouTHTETPHOM ACTEKTe HACTOSMIETO HM300PETEHHS TMpeajIaracTcs
THOPHIHAS MOJIEKYJIa, KOTOPAs COMEPIKUT TOJIEPOTCHHBIH AHTHTEH M CBSI3BIBAFOTIIHIACS
C spuTpoumTamMu (pparMeHT, BEIOpaHHBIN u3 Oenka monockl 3 (CD233), rmukodopuna
B (CD235b), rmukodopuna C (CD235¢) u rmukodopuna D (CD235d). I'ubpumnas
MOJIEKYJIa, B YAaCTHOCTH, NPUMEHIECTCS TPH BBIPAOOTKE HMMYHOTOJEPAHTHOCTH.
[TpeamouTuTenbHONM THOPUAHONW MOJIEKYJION SBIIAETCS THOPUAHAS MOJIEKYJIA, KOTOpast
COJIEP’KHT TOJIEPOTCHHBIM AHTHTEH, BBIOPAHHBIA W3 Oenka, 4YacTh Oenka, Oenka
YeJloOBeKa WM €r0 YacTH, OeNKa, OTIMYHOTO OT O€Nka 4YeJ0BEKa, WM €Tr0 YacTH,
TIMKAHA, TJIMKaHA O€NKa, WMEIIMIET0 TJHKO3WIMPOBAHHE, OTIMYHOE  OT
TTIMKO3WIMPOBAHHUA Yy UEJNOBEKa, AyTOMMMYHHOTO AQHTHTEHA 4YeJNOBEKa, OenKa,
ABIITIOMIETOCS TEPATIEBTUYECKUM [T YEJIOBEKA, MIIM €T0 YaCTH, 4 TAKKE YACTH THUIIH
YeNnoBeKa, OENKOB, I KOTOPBIX XapaKTEpPHA HEAOCTATOYHOCTh B CBSI3H C
TEHETHYECKUM 3a00JI€BaHWEM, OCNKOB C TIHKO3WIMPOBAHWEM, OTIHYHBIM OT
TTIAKO3WIMPOBAHHUA Y YEJIOBEKa, OENKOB, OTIMYHBIX OT OEIKOB 4YeIIOBEKA,

CUHTETHYECKHX OEITKOB, B €CTECTBEHHBIX YCJIOBHUSAX HE BCTPEUAIOIIUXCA Y JIFOJIEH,
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AHTUTCHOB TIMIIM YEJIOBEKAa, TPAHCIUIAHTAMOHHBIX AHTHUTECHOB YEJIOBEKA U
AyTOMMMYHHBIX AHTHTCHOB YEIIOBEKA; 4 TAK)KE CBA3BIBAIOIIUMNCI C SPUTPOLMTAMHU
¢parmenT, BeIOpaHHBIM U3 Oenka monocel 3 (CD233), rmukodopuna B (CD235b),
rimkogopuna C (CD235c¢), rmukodopuna D (CD235d).

Ceszvigaiomuecs ¢ spumpoyumamu 1ueanovl OJisk YIyyuleHus QapmMakoKunemuyecKux

napamempos

[TockonpKy MHOTHE JEKapCTBEHHBIE CPEACTBA CHCTEMHO JOCTABIAIOTCA B
KPOBEHOCHYIO  CHCTEMY, paspemeHue mnpoonembl  3(PPEKTUBHONH  TOCTABKH
JIEKapCTBEHHOTO CPEACTBA YacTO HAMpPAaBJICHO HA TMOAJEPYKAHHE JIEKAPCTBEHHOTO
CpeICTBa B KPOBH B TCUECHHUE MPOIOJDKHUTEIBHBIX MIEPHOIOB BpEMEHH. Takum 00pazom,
B pe3yibTare pa3paObOTKH TEPANEeBTUYECKHUX CPEACTB UIMTEIBHOTO JeHCTBUA (C
JUTATETBHBIM TIEPUOAOM TIOJTY’KHU3HHU ), KOTOPBIE OCTAIOTCS OHOOTHYECKH JTOCTYTHBIMHA
B KPOBH B TECUEHHE MPOJOJDKHUTEIBHBIX TIEPHOJOB BPEMEHH, OYyJIET MPEACTABICHO
HOBOE TIOKOJICHHE JICKAPCTBEHHBIX CPEACTB, CKOHCTPYHPOBAHHBIX IJI1 OOECTICUCHUS

3¢ pekTHBHOCTH, 0€30MACHOCTH H YKOHOMHYECKOM 11€]1eCO00PA3HOCTH.

BapuaHTbl OCYIIECTBIIEHUSI HACTOSIMIETO H300PETEHUS BKJIFOYAIOT THOPHIHBIC
MOJIEKYJIBI HAa OCHOBE  CBS3BIBAIOMIETOCS C OJPHTPOLMTAMH TIENTHAA U
TEPANEBTUYECKOTO CPeACTBA. | MOpHOHBIE MOJEKYJIBI W3 TIENTHIOB, KOTOPHIE
crenr(pUIECKH CBA3BIBAIOTCS C DYPHUTPOLUTAMH, W TEPATNIEBTHYECKOTO CPEACTBA HITH
APYTOTO BEIIECTBA OOECTICYMBAIOT YBEIMYCHHE BPEMEHH UHUPKYJSIMH (TIeprHoa
MOJY’KU3HA B KPOBOTOKE i1 VivVo) CPENCTBA/BEMIECTBA. JTO YBEIMYECHHE MOMKET
MPEICTABIATE COOOM yBEIMUCHHE TIEPHOJA TIONY’KU3HHA B CBIBOPOTKE, HATIPUMEDP, OT
mpHOMH3UTENBHO 1,5-KpaTHOTO 10 20-KPaTHOTO, & CTEHHAIKMCTHI B JAHHOW 00JacTH
cpaszy MOWMYT, YTO MOJPa3yMEBAIOTCA BCE AMANA30HBI U 3HAYCHUA B MPEJENaxX YETKO
VKa3aHHBIX  JHAMAa30HOB,  HANpPUMEpP,  NPUONMZHTENBHO  3-KpaTHOE  HWIH
MPUOIU3UTENBHO 6-KPATHOE WIIH OT MPHOIU3UTENBHO 3-KPATHOTO A0 MPHOTH3HTEIHHO

6-KpaTHOTO.

[Tonmyuenne THOPUAHBIX MOJIEKYJT MOYKHO OCYIIECTBIISITH, HAMPHMED, IyTEM

PEKOMOMHAHTHOTO MOOABJICHHS TENTHAA WA JOOABJICHHUS TENTHAA C ITOMOIIBIO
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XUMHYCCKOW KOHBIOTAIIMH K PEAKIIMOHHOCTIOCOOHOMY YYAaCTKy TEPameBTHYECKOTO
CpeJCTBa WM COOTBETCTBYIOIICH MOJIEKYJIbI WJTH YacTHIIBL. [I0CKONBKY /ISl CHHTE3a
OONBIIOTO0  KONMYECTBA  YHMCTBIX  MENTHIOB C  Pa3IUYHBIMH  KOHIICBHIMH
PEAKIIMOHHOCTIOCOOHBIMH TPYIIIAMH MOKHO TPHUMEHATHh TBEepPAO(pa3HbIH CHHTE3
MENTHIOB, CYIECTBYET HECKOJIBKO CTPATErHd KOHBIOTAIMH I MPUCOCTHHECHUS
MeNTHAA K TEPameBTHYCCKOMY CPEACTBY. XOTSA 3TOT CHOCO0 (YHKIIHOHATA3AINN
OTIUYAETCA OT PEKOMOWMHAHTHOTO  CIOCO0A, TMPUMEHSEMOTO I OEJKOB,
npeanonaraercs, 4to 3pdekrT Oyaer Tem ke (CBA3BIBAHUE C SPUTPOILUTAMH,

OPUBOAAIICC K YBCIIMICHUIO TICPHUOAA ITOTTYKH3HH B KpOBOTOKC).

OmuH BapuWaHT OCYHIECTBIICHHS HACTOAIIETO HM300PETEHHS BKIFOYAET
(YHKIMOHAIM3ALMIO  TEPANeBTHUECKUX CPEACTB C KOPOTKMMH  TENTHAHBIMHU
JIMTaHJAMH, KOTOPBIE CTIEHU(HUUECKH CBA3BIBAIOTCA C IPUTPOLIUTAMH, KaK CPEICTBO
yiIydmieHus: (papMaKOKHHETHYECKUX IApaMETPOB JIEKAPCTBEHHBIX CPEICTB. OTa
METOAMKA YBEIMYECHHA IEPHOAA TONYKM3HH YUYMTHIBAET KIIFOUEBBIE MApaMeETPhI
Pa3pabOTKH JIEKAPCTBEHHBIX CPEJCTB, & HMEHHO MPOCTOTY MPOMU3BOACTBA, MOy IbHBIN
MPHHLUIT W CIIOCOOHOCTh perymupoBath d¢dekr yBeauueHus. C MOMOIIBIO
CTaHZAPTHBIX METOAWK pekoMOumHaHTHOH J[HK Oenmku nerko M3MEHSIOT HAa ypOBHE
AMUHOKHCJIOT, YTOOBI OHH COJEPYKAJIH HOBBIE WM H3MEHECHHBIC (DYHKIHOHAIHHBIC
rpynmbel. Kak mpaBuino, pacyeT Ha MpUMEHEHHE Oojiee KOPOTKHX JOMEHOB TENTHAOB
s (PYHKIMOHWPOBAHHA  SABIACTCS  MPEAMOYTHTETBHBIM IO CPAaBHEHUIO C
MPUMEHEHHUEM O0Jie€ KPYIMHBIX JOMEHOB TOJMIIENITUAOB MO TMPHYHHAM, KOTOPBIE
BKITIOYAIOT MPOCTOTY TPOHU3BOJICTBA, MPABUIIBHOE CBOPAYMBAHUE B (DYHKIIMOHATBHBIN
TEPaneBTUYECKHA OETOK W MHHHUMAJbHbIE OHO(H3UYECKHE HW3MEHEHHS CaMOTO
HCXOJHOTO TEpameBTHYECKOro cpeactBa. llomumenTtuapl, Hampumep, ERY,
CBSI3BIBAIOIIMICSA C SPUTPOLMTAMH YEIOBEKA JIUTAHM, WK aHTHTENA WIH (PParMeHTHI
AHTHTET MOKHO  CKOHCTPYHpPOBATh IS  CHEHHM(PHUUECKOTO  CBSA3BIBAHUA  C
SPUTPOLIUTAMH U KOHBIOTUPOBATh C TEPANEBTHYECKUM CPEACTBOM Ui YBEIWUYEHUS
OMOMOCTYITHOCTH, HAMPHMEP, HW3MEPSIEMOH IO TEPHOAY MOIYKU3HU CPEICTBA B

KPOBOTOKE.
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Pe3ynbraTel, OMHUCaHHBIE B TAHHOM JOKYMEHTE, TIPEIOCTABIIAIOT BO3MOKHOCTH
AN CO3/aHMA THOPHIHBIX MOJIEKYJI C LENbI0 YIy4IleHHs (PapMaKOKMHETHYECKHX
MapaMeTPOB TEPANIEBTHUECKHUX CPEJICTB, TAKMX KAaK WHCYJIMH, alleTaT MPaMIIMHTH/A,
TOPMOH POCTa, MHCYJIMHOMOAOOHBIN (pakTop pocta 1, 3pUTPOMOITUH, WHTEPPEpPOH
tuna anb(a-1, uaTepdepor o2a, uatepdhepon o2b, unrepdepon Pla, uaTepdhepoH
f1b,  umTepdepon  y-1b,  P-rmoxouepeOpo3mmaza,  aaeHO3MHIE3aMHHA3a,
rpaHyJIOLUTAPHBIN KOJIOHHECTUMY JINPYIO LN ¢axrop, IPaHyJIOLMTAPHO-
Makpo(aranbHbI KOJIOHHECTUMYITUPYIOIIHH (PaKTOp, HHTEPIACHKUH 1, MHTEPIECHKUH
2, wunrepnedikuH 11, ¢axrop VIla, daxrop VII, daxrop IX, skcenatun, L-

acraparmfasa, pacOypukasa, peuentop (pakropa HEKpO3a OMyXOJH U SHPYBHUPTH.

[TombITKM APYTHX HCCIENOBATENEd MO CO3/JIAHHI0O TACCHUBHBIX CIOCOOOB
VIAy4OICHWS TEPHOJA TONMYKHU3HH HANpPaBlICHbl HA TOBBIIEHHE BHIUMOTO
THIPOAUHAMHYECKOTO PaJUyca JIEKAPCTBEHHOTO CpeAcTBA. AmMmapar KiIyOOYKOBOH
(¢unpTpali TOYEK ABIAETCS OCHOBHBIM MECTOM B OpPraHH3ME, B KOTOPOM
NPOUCXOAUT  (UIBTPALU KOMIIOHEHTOB KpoBH. (OCHOBHBIM J€TEPMHHAHTOM
(bunbTpalUK SABISCTCA THAPOJIHHAMHYCCKHH PaJndyC MOJICKYJIbI B KPOBH; MCHBIIHE
mosekybl (<80 x/la) oTdHIBTPOBBIBAIOTCA W3 KPOBH B OOJBINEH Mepe, yem Oolee
KPYIHBbIE  MOJIEKYNbl.  VccremoBaTe  BOCHOJB30BAIMCh 3THM  00OOIIECHHBIM
MPABUIIOM ISl MOJU(UKAIIMK JICKAPCTBEHHBIX CPEACTB C LIEJBIO MPOSIBICHUS WUMH
OOJBIIETO THAPOJUHAMHUYECKOTO pPaguyca M, TAaKHM O0pa3oM, OOJiee IITUTEIHHOTO
MepuoJa TMONYKU3HH TJIABHBIM OOpPa3oM TOCPEACTBOM XHUMHYECKOW KOHBIOTAI[HH
BBICOKOMOJIEKY JITPHBIX BOJIOPACTBOPUMBIX TIOJIMMEPOB, TAKUX Kak
o THneHr Ko (PEG). Yemex atoro cmoco6a oueBHIIEH B CBSI3H C TEM, YTO B
KJIMHAYECKOH TPAKTHKE B HACTOSIIEE BPEMs MPEAIAraloTcs MHOTOYHCIICHHBIC
TEpANeBTHYECKHAE CPEACTBA HA OCHOBE TETHIUPOBAHHBIX OCITIKOB M MAJIBIX MOJIEKYIT
(Pasut and Veronese, 2009; Fishburn, 2008). byayun >¢d¢dekTuBHBIMH BO MHOTHX
CllyyasX B YBEJIHYCHHH TIEPHOJNA TONYKH3HH B KPOBOTOKE, OCOOCHHO B CHITY
YBEJMYEHUS THIPOAUHAMUYECKOTO paanyca uMmIuiantata wid ruopuna (Gao, Liu, et
al., 2009), >t cnocoObl CO3AAOT TPYAHOCTH TIPH TPOU3BOJACTBE W TOAJEPKAHUHU
ounonoruueckor 3¢ dexropHoi GyHKIMH. Pa3HOPOAHOCTh PEAKIMOHHBIX CMECEH IS

KOHBIOTAllUH MOKCT MPUBOJUTh K CMCINWUBAHUIO CJIOKHBIX MPOAYKTOB C pa3iIMIHbIMHU
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BUAAMH OWOJIOTHYECKOW AKTUBHOCTH TJIABHBIM OOpa30M W3-32 HCIIOJIb30BAHUSI
XUMUYECKUX  COCIWHEHWH, HE ABISIIOMMUXCA  caWT-cenupuyeckuMu. s
MOJICP)KaHUA OJHOPOJHOCTH TEPANEBTUYECKOTO TpEmapaTa IOCie TPHUMEHEHHUS
Croco00B  TINATENIPHOM OYHCTKH YacTO CIEAyeT NOoApoOHas OHOXMMHUYECKAs
xapakrepuctuka (Huang, Gough, et al, 2009; Bailon, Palleroni, et al., 2001; Dhalluin,
Ross, et al., 2005). ITomumo 3TOT0, MPUCOEAMHEHUE KPYTIHBIX ()PArMEHTOB, TAKUX KaK
pazsetBieHHble PEG, kK peakimOHHOCTIOCOOHBIM MeCTaM OENIKOB MOKET MPUBECTH K

cHwkeHuIo appunHOCcTH K perentopam (Fishburn, 2008).

B napyrux paloTax Ipyrux HcclefoBaTeNed MPEeANioKEH TeparneBTHYECKUU
OenmoK I CBA3BIBAHMA C aJbOyMHHOM C II€TIBI0 TOBBIMICHHUA LIUPKYJISALUU
nekapcteHHoro cpeactsa (Dennis, 2002; Walker, Dunlevy, et al., 2010). Yuurbisas
TOT K€ CaMbIH OOIIUI BBIICYTTIOMSIHY THIH MPUHIMI ToYeuHOU (punpTparmu, Dennis ¢
KOJIJIETaMU TPEATON0KHUIN, YTO MOBBIIIEHHE BHIMMOTO pa3Mepa TepaneBTHUECKOTO
CPeACTBA C MOMOINBIO €r0 KOHCTPYHMPOBAHMA IJI CBSA3BIBAHUS C APYTHM OEIIKOM B
KPOBH (TaKUM KaK CHIBOPOTOYHBIN albOyMHH) JOJDKHO CHU3UTh CKOPOCTh BBIBEICHUS
JIEKApCTBEHHOTO CPEACTBA. TakuM 00Opa3oM, JIEKAPCTBEHHOE CPEACTBO JOCTHUTAET
OONBIIOTO MOJIEKYJIIPHOTO pa3Mepa TOJBKO TOCIE BBEACHHUS B KPOBSHOE PYCIIO.
JloOaBiieHHE  CBA3BIBAIOIIHUXCSA C  CBIBOPOTOYHBIM  AINbOYMHHOM  TICTITHIOB,
MOJIBEPTHYTHIX CO3peBaHHUI0 apPUHHOCTH, K (PparMeHTaM AHTHTEN TOBBIIIATIO HX
IUPKYJSIHAIO B KpoBH MbImieH B 24 pasza (Dennis, 2002). Byayuu 3¢ ek TuBHBIM, 3TOT
CHOCO0  OCIIOJKHAETCS JAHHAMHUKOH PEUHPKYJSAIUH albOyMHHA C  TIOMOIIBIO
HeoHatampHOTO Fe-pemeniropa (FcRn) u mpumMeHeHHEM LHMKIMYECKHX TENTHIOB C
OTPAaHWYECHHBIM COJCPKAHWEM IMCTEHHA B LEMAX OOecTeYeHHs (PYHKIIMOHATBHBIX
coiicTB. Walker ¢ koyieraMu moaTBEpANIN PE3yIbTATHI, PeAOCTaBIeHHBIE Dennis B
2002 T., a IMEHHO TO, YTO TIPHJAHHE CBHIBOPOTOYHOMY ambOyMuHy adpuHHOCTH K
OenmKky yBenMYWBaeT ero mnepwoxa moiyxku3HH. Cnoco0, ommcamapii Walker ¢
KOJJIETAMH, BKIFOYAaeT PEKOMOMHAHTHOE N00ABICHHE KPYMHBIX ()PArMEHTOB AHTHUTEI
K OEITKOBOMY JIEKAPCTBEHHOMY CPEICTBY, KOTOPOE MOJKET BBI3BATH CTPYKTYPHBIE
HApYIIEHWS, a TaKKe OCJIOKHEHHS TPOHM3BOACTBA. DyaydWm TPOCTBIMH U
s¢pdexruBabIMU, crocoOb Dennis u Walker OCITOKHAFOTCS TIPHMEHEHHEM CJIOKHBIX

OUKIIHYCCKUX WKW KPYIHBIX AOOMCHOB B LCIAX oOecmeYeHHs q)yHKI_[I/IOHaJ'IBHBIX
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CBOMCTB. XOTS MENTUABL, OOHApYKEHHBIE Dennis ¢ KOTEraMu, TMPOSIBIIIA BBICOKYIO
adppuHHOCTF K ampOyMHHYy, TEpel] TPUMEHEHHEM OHH TpPeOYIT (PH3HIECKOTO
OTPaHWYECHHA KOPPEKTHO OOpasyromieics IMKIMYECKOW CTPYKTypsl.  bomee
IPOMO3AKHUNA TIOJIXOJ, CIOCOO0 THOPUAM3AIMHM KPYITHBIX (PPAarMEHTOB AHTUTEN TIO
Walker, MoxxeT He MOZOUTH Uil OEJTKOB, KOTOPBIE YK€ CBEPHYJIUCH B CIIOKHYIO

CTPYKTYPY WY XapaKTEPU3YIOTCA HU3KUM YPOBHEM SKCIIPECCUM.
Oonoyenoveynvie anmumena

BapuaHTOM OCYHIECTBIICHHS HACTOSIIET0 H300PETEHHS SBIACTCS THOPHIHAS
MOJIEKyJla Ha OCHOBe scFv m menTHma, KOTOpPBIM crenu(HUYECKH CBA3BIBACTCA C
PUTPOLMTOM. SCFV MOYKHO IPUMEHATH B KAYECTBE TEPANEBTHYECKOTO CPEACTBA, A €TO0
KOMOWHAIIMIO CO CBA3BIBAIOIMMCS C SPUTPOLUTAMH TENTHIOM MOYKHO IPUMEHATH JUIA
YBEIIMYEHUS €T0 TIEPUOAA TOTYKU3HH B KPOBOTOKE U OOECTIEYEHHS JOCTYIA K YacTAM
tena. PexkoMOMHAaHTHBIE aHTHTENa M (PparMeHTBl PEKOMOWHAHTHBIX AHTHTEIN
MIEPCIIEKTHBHBI B KAYE€CTBE TEPANMEBTUYECKUX CPEIACTB B UHAYCTPHH OHONPENapaToB

(Sheridan, 2010).

@parMeHTBI ~ AHTUTEN,  NPEACTABIAIOIMUE  COOOM  OJHOLICTIOYEYHBIC
BapuadempHbie (pparMeHThl (SCFV), comepskar IENbIi aHTHUTEHCBSI3BIBAIOIMUN JTOMEH
IgG momHOM MIMHBI, HO B HUX OTCYTCTBYIOT IMAPHUPHBIE W KOHCTAHTHBIC YYaCTKH
¢parmenroB (Maynard and Georgiou, 2000). PekoMOMHAHTHOE KOHCTPYHPOBAHHE
scFv BkmouyaeT THOPHIM3AIWIO BapHAaOEIIBHOTO JOOMEeHa Tsokenod mermd (Vyg) ¢
BapHaOEITbHBIM JOMEHOM JIETKOH 1IeTH (Vi) ¢ TOMOIIBE0 KOPOTKOTO TIOJTUTIENITHAHOTO
JUHKEpa, BKITIOYAIONIETO TAHACMHBIE TOBTOPHI TJIMIIMHA W CEPUHA (HAmpuUMep,

(GGGGS)y) (SEQ ID NO:18). Xota npocrota scFv saBnsercs npusnekaTeIbHOM s

TEPANICBTHYECKUX TIyTE€H TPUMEHEHHUS, WX OCHOBHBIM HEJOCTATKOM SIBJISICTCS
KOPOTKHH TEPHOJa TIONY>KHU3HH, KOTOPBIM OHH TPOSIBISIOT BCJCACTBHE WX
OTHOCHUTENIPHO HEOOJBINON MOJIEKYJSIpHOH Macchl B 26-28 kJla (Weisser and Hall,

2009).

[TockoNmbKy TIIMIIMH-CEPUHOBBIN JTHHKEP, OOBIYHO MPUMEHAEMBIN B pa3padboTKe

scFv, sBngeTcd HeQYHKIMOHANBHBIM 1O CBOEH MPHUPOAE, a CKOpEEe CYIIECTBYET B
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KayecTBe (PU3NYECKOTO MOCTHKA I 00ECTIEYeHHs TPABUIBHOTO CBOPAYMBAHUA Vy-
VL, B TaHHOM JOKYMEHTE TECTHUPOBAIM JIMHKEPHBIE JOMEHBI, KOTOPBIE MPOABIAIOT
(YHKIMIO  CBA3BIBAHHUA C  JPUTPOLMTAMH B  KpPOBH. TakuMm  00pasom,
CKOHCTPYUPOBAaHHBIN scFv. mMoxxer  ObITh ~ MHOTOQYHKIMOHANBHBIM  H
oucrierupuuecku™M, TPosBIAA apPUHHOCTP K CBOEMY HATHBHOMY aHTHUTEHY
MOCPEACTBOM JOMEHOB Vy-Vi U apPUHHOCTH K 3PUTPOLUTAM TMOCPEACTBOM CBOETO
JIMHKEPHOTrO AoMeHa. lIpu cBA3pIBaHMU C 3pUTPOLMTAMH CKOHCTPYHMPOBAHHBIN SckFv
OyZeT mposABIATH OOJiee ATUTENbHBIA MEPHOJ MOMYKHU3HH B KPOBOTOKE, KaK OBLIO
MOKAa3aHO JJIA APYroro MOJAEIBHOTO OENKa C TEMH K€ CAMBIMH (PYHKIIMOHATBHBIMU
ceorctBaMu. @parmeHT aHTHTENA SCFV MOXKET MMETh JIMHKED, ONMUCAHHBIA B JAHHOM
JOKYMEHTE, MM MOKHO MPEJIOKHUTh APYTHE JTMHKEPBI, U3BECTHBIE CIELUAINCTAM B
JaHHBIX O00JacTAX. B anbTepHATUBHOM BAapHAHTE OCYIIECTBIEHHUS IPEIAracTCs
CBOOOAHAS TpyNNa LMCTEWHA, BCTPOCHHAs B JHHKEPHYIO o60macte scFv, u 3Ta
THOJIOBAsl TpyNIa LHUCTEHHA NPHUMEHACTCA Ui CBA3BIBAHUA CBA3BIBAIOLIECTOCS C

OPUTPOLIUTAMHU JIUTaHAa IMOCPEACTBOM XHMHYECKOH KOHBIOTAIHH.

PaspaboTka koHCTpyupyembix scFv-gpparMeHTOB aHTHTEN KOHIICHTPHUPOBAIACH
HA B&KHOCTH JJTHHBI JIMHKEPHOTO JOMEHA, a TAaK)Ke HAa PACCTOSHHU IO HEro OT
CBSI3BIBAIOLIECTOCS C DPUTPOLMTAMH menTHaa. [T0CKOIbKY BapHAHT AMKOTO THIA ObLT

pa3paboTaH M yTBEP:KICH AN CBA3bIBaHMA aHTHreHa ¢ auHkepoM (GGGGS)y (SEQ

ID NO:18), mociaeayomux MyTaHTOB pa3padaThIBAIA ¢ JTUHKEPOM ¢ MHHHMAJTbHOH
JuHOM nuHKepa 20 aMHUHOKMCHOT. IIOCKONBKY IJIMHKEPHBIM JOMEH MOXKET
MOAYJIHPOBaTh MPAaBUIBHOE CBOpPauYMBaHHE SCFV B NPaBUIBHYIO TPETHYHYIO
CTPYKTYpy, ObUIM pa3paboTaHbl aBa MyTaHTa, coaepkamux ERY1. Myrtaatr REP
comepkut mentua ERY1 B meHTpe IWMHKEPHOTO AOMEHa, (DIIaHKUPOBAHHBIN
octatkamu Gly u Ser B COOTBETCTBYIOIIEM KOJHYECTBE, HEOOXOTUMOM IS
MOJJICPKaHUA UCXOJHOW AJTMHBI TUHKEpa B 20 aMUHOKHUCIIOT. B BO3MOKHOM ciy4ae,
korna ruapodoOHas npupona nentuaa ERY1 He mo3BomseT BBIMOTHUTH THHEHHOE
BBIPABHHBAHHE, HO TPHBOJUT K KIIACTEPH3ALMU ¢ 00pa3oBaHUEM Oo0Jiee KOPOTKOTO
coOpanHOTO AOMeHa, amuHa yuHKepa REP Oymer kopodye m mo3TOMYy MOXKET

MPEMATCTBOBATh TPABWIBHOMY CBOpauyuBaHuio. [lo 3>TUM mpuumHAM OBLT CO37aH
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myTaHT INS, coxepxammuii moGasnenubii mentux ERY1 B 1eHTpe HCXOAHOTO
JMHKEPHOTO AOMEHA, YTO YJJIMHIIO JTUHKEP 0 32 aMUHOKHUCIOT. [I0CKOIPKY menTua
ERY'1 Obim 0OHapyskeH co cBOOOAHBIM N-KOHIIOM, HE OBLIO M3BECTHO, Oy/ET JIH €TO
MPUCYTCTBUE B OTPAHUYECHHONW KOH(OPMAIIMH TIOJUTICTITH/IA BIIUATH HA CBSI3BbIBAHUE C
sputpoumrTaMHu. JlJIA pemeHus BOmpoca, CBI3aHHOTO C 3THM BO3MOKHBIM MOBEACHHUEM,
OBLT CO37aH BapuaHT SCFV OCPEACTBOM XUMHUYECKOW KOHBIOTAIIMH C CHHTETHYECKUM
nentuaoM ERY1, mpuuem N-koHen menTupa sBIsieTcs CBOOOAHBIM, a C-KOHeI|

KOHBIOTHPOBaH ¢ SCFv.

Takum 00pa3om, 4YMCIO CBA3BIBAIOINUXCA C JIPUTPOLUTAMH TENTHAOB W,
CIIEZIOBATENBHO, CIOCOOHOCTh SCFV K CBA3BIBAHUIO C JPUTPOLMTAMHU MOKHO
CTEXMOMETPUUYECKU PETYJIHMPOBATh B XO/€ peakuuu KoHblorauuu. COOTBETCTBEHHO,
MOKHO CKOHCTPYyHpoBaTh scFv, comepskanmiuil CBA3BIBAIOIUECS C JSPUTPOLMTAMH
NENTHbL, KAaK II0Ka3aHO B JIAHHOM JOKYMEHTe. BapuaHThl OCYIIECTBIEHUA
BKIIOYAOT scFv, comepkamuii JWraHapl, KOJAYECTBO KOTOPBIX BapbUPYET B
muanazone or 1 mo 20; cnerManucThl B JTAHHOW O0JIACTH Cpa3y MOWMYT, YTO
moApasyMCBarOTCA BCC AUWAIIA30HBI W 3HAYCHHA B YCTKO YKA3aHHBIX JUAIla30Hax,

Hanpumep, ot 2 1o 6.

BapuanTel  ocymiecTBIeHMS ~ BKIIOYAOT SCFV, KOHBIOTMPOBAHHBIM ¢
TOJIEPOTCHHBIM ~AHTHT€HOM I CO3JaHHA THOPHUAHOH MOJIEKYNBI, KOTOpas
WHAYIUPYET TOJIEPAHTHOCTh, HANPUMEP, Kak B mpumepe 6, rTAe NOAPOOHO
OTHCHIBAE€TCS  (POPMHPOBAHHWE TOJECPAHTHOCTH HA mpuUMepe (GOpMHUPOBAHUA
tonepanTHOCTH K OVA, mpucoeaqunennomy k scFv. B mpumepe 6 taxke moapoOHO
OTIMCHIBAIOTCA MATEPHAIBI M CIIOCOOBI CO3MaHMSA OEITKOBBIX KOHCTPYKTOB Ha OCHOBE
scFv, TMoABEPrHYTHIX PEKOMOWHAHTHOW THOPHUAM3AIMH C SIHATONIOM AaHTHIEHA,
MOABEPTacMbIM HMMMYHHOMY pACIO3HAaBAHHIO. SCHFV HampaBlieH Ha paclO3HABAHHE
SPUTPOLUTOB. AHTUT€HOM SIBJISIETCSI aHTUIEH, OMUCAHHBIA B JaHHOM JIOKYMEHTE,
HanpHUMeEpP, TOJEPOTEHHBIM aHTHreH. [leficTByromue 0Opaslpl, TPEIACTABICHHBIE B
JAHHOM JOKYMEHTE, OIMCBIBAIOT PE3yNbTaThl ¢ MOMOINBIO MBIMIMHBIX MOJCIEH, C
ucnonb3zoBanueM scFv TER119 mpimm, npumMeHsIeMOro B Ka4eCTBE JTOMEHA aHTHTENA

B koHCcTpykTax. TER119 mpencraBnser co0oil aHTHUTENIO, KOTOPOE CBA3BIBAECTCS C
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sputponuramMu MbimH. /lomen anturena TER119 M0okHO 3aMEHUTH JOMEHAMY APYTUX
AQHTUTEJI, HAPUMEDP, JOMEHAMH, HATIPABICHHBIMU HA 3PUTPOLUTEI YEIIOBEKA U IPYTHUX
’kuBOTHBIX. Hampumep, nomeH antutrena 10F7 MOXHO NPUMEHATH Uil CO3JAHHS
KOHCTPYKTOB AHTHUTENIO-AHTUTEH, CIIOCOOHBIX K CBA3BIBAHUIO C SPUTPOLMTAMHU
yenoBeka. JlomomaurensHbie THOPUABI Ha ocHOBe scFv TER119 co3maBamm ¢ tpems
pPasIMYHBIMM ~ AHTUT€HAMM, KAk MPEACTAaBICHO B IpuMepe 6, BKIO4asd
nMMyHooMUHaHTHBINA 3muron OVA, npesentupyemsid MHC-I, mumoron 1040-p31

XpOMOTpaHuHa A ¥ MPOUHCYJIUH.

B mpumepe 13 onmcwiBaroTCA APYyrHE BapUAHTHI OCYIUECTBIIEHHS CO3JaHHBIX
scFv, B TOM 4Hcie BapuaHTBl OCYINECTBICHHUS i1 TECTHPOBAHUS B JKUBOTHBIX
MOJIEISIX M BAapUAHTHI OCYINECTBICHUA, PEAKTHBHBbIE M MoAed. OHM BKIIOYAIOT
BapUaHTHI, OTHOCAIHECA K OenkoBomy yposHio: TER119-SIINFEKL, TER119-ChrA
n TER119-mponncymuH. Takke OHM BKIIIOYAIOT BapHAHTBIL, OTHOCAIIHECS K
reHetryeckomy yposaio: TER119-SIINFEKL, TER119-ChrA, TER119-npouncynuH,
TER119-ypukazy, TER119-InsB9-23, TER119-ISQAVHAAHAEINEAGR (SEQ ID
NO:80), TER119-H-2kb, TER119-H-2kd, 10F7-SIINFEKL, 10F7-ChrA, 10F7-

npouncysivH U 10F7-ypukasy.

Ceszvi6anue s3pumpoyumos ¢ OnpeoeieHHbIMU YYACMKAMU, MAKUMU KAK YYACMKU

cocyoucmoti cemu onyxonu

[ToMuMO yBENMHYEHWS TEPHOJA TOJMYKH3HH JIEKAPCTBEHHOTO CPE/ICTBA,
CMOCOOHOCTh CKOHCTPYHPOBAHHOTO TMPEMapaTta K CBSI3BIBAHHIO C JDPUTPOLIUTAMH
ABJSICTCS TMPHUMEHUMOM B IENISIX CEJIEKTHBHOTO CBSA3BIBAHHS C JPHUTPOLMTAMH H HX
JOKATH3AWN B OMpPEJACIICHHOM MeCTe B oOpraHu3me. [IpW JeYeHHH COJIHIHBIX
OTTyXOJIEW MOJKHO TIPUMEHATH TpaHcapTepuanbHyio xumuodmoonmsammto (TACE) nns
OTPaHWYECHHUSA KPOBOCHAOKEHHS OIYXOJH, YTO, TAaKHM 00pa3oM, TPEMATCTBYET
AOCTYNy K HEW THTATEeJIbHBIX BEIIECTB, HEOOXOAMMBIX IS pocTa. JledyeHwe c
nomompio TACE BKIIOYaeT XHPYPru4ecKkOoe BBEICHHE MOJUMEPHBIX TBEPIBIX
MUKPOYACTHI[  BBIIIE HCTOYHHKA  KPOBOCHAOKEHHS  OMyXOJM.  [IOCKONBKY

MUKPOYACTHIBI JOCTUTAKOT COCYAUCTOTO JIOXKAa ONyXOJKW, OHH OKa3bIBArOTCA
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(1)I/ISI/I"IGCKI/I 3aXBaYCHHbBIMU B CCTH KPOBCHOCHBIX COCYAOB, YTO TaKHUM 06pa30M,

co3maet OJIOKHPOBKY KpoBocHaOkeHus omyxonH (Vogl, Naguib, et al., 2009).

CornmacHo ocHoBHOM uuee TACE, BapuaHTOM OCYIIECTBIIEHHA B JAHHOM
JOKYMEHTE SIBJISETCA MPUMEHEHUE ayTOJOTUYHBIX 3PUTPOLUMTOB, LIMPKYJIUPYIOIIUX B
KPOBH B KAU€CTBE €CTECTBEHHBIX MHUKPOYACTHIL JJI SMOOJHU3AMMHA OMYyXOJIH, MyTeM
KOHCTPYHUPOBAHUS TEPANEBTUYECKOTO CPEACTBA, HABOAAMIETOCA HAa  OMyXOJib,
COJIEPIKAINETO CBA3BIBAIOMIMICA C OJPUTPOLIMTAMH TENTHA. Takum 00pa3om,
TEPANEBTHUECKOE CPEICTBO JIOKAU3YETCS B COCYJAUCTOM JIOKE OMyXOJIH U
MPUBJICKAET MPOXOMAAIIHE SPUTPOLMUTHI K CBI3BIBAHHUIO C COCYJIOM, TAaKHM OOpa3oM
OrpaHWuMBas W OJIOKUPYsS TIOTOK KPOBH B OMYXOJIEBOM Macce. Takoe JedeHHE
ABIIAETCA MEHee WHBa3MBHBIM, dYeMm kimaccuueckas TACE: MOXHO TpocTO
WHBEIMPOBATh JIEKAPCTBEHHOE CPEJICTBO BHYTPUBEHHO M TPHMEHATh OOBIYHBIC
SPHUTPOLUTHI, YK€ HAXOMAIIUECS B KPOBH, B KAYECTBE YACTHUIIBI I SMOOJTH3ALHH.
TepMuHBI «CBA3BIBAIOMIMICS C OMYXOJbIO» U «HABOJIAIIUKUCA HA OIMYXOJb» OTHOCSTCS
K MENTUAY, KOTOPHIM CBS3BIBAETCS C KOMIIOHEHTOM, JAOCTYIHBIM W3 KOMITAPTMEHTA-

KpOBH CocyHHCTOfI CCTH OITYXOJIM WK Ha KJICTKaX OITyXOJIH.

OOHapyskeHHE CHEeIHU(PUICCKUX TEPANEBTHYCCKHUX CPEICTB, HABOIALIUXCS HA
OMyXOJIH, HW3BECTHO B OOJACTH HCCIAeAOBaHHS paka. [lapagurmMa OHOIOTHYECKH
AKTHBHOTO HAICIMBAHUS HA OIyXOJIM OCHOBAHA HA CBA3BIBAHHH C OCIIKOBBIMH
MapKepamMH, CHEIU(PUIECKH SKCIPECCHUPYIONIUMHUCSI B OKPYKeHWUH omyxoiau. OHu
BKITFOYAIOT, 0e3 orpanudeHus: RGD-HanpaBneHHbIC HHTETPUHBI, aMUHOTIETITHAA3HI A
u N, DHIOCHANIMH, HYKJICOJIWH KJIETOYHOM MOBEPXHOCTH, AHHEKCHH-1 KJIETOYHOU
moBepXHOCTH, perentop p32/gClq KneTOYHOW MOBEPXHOCTH, TUIEKTHH-1 KIIETOYHOU
nosepxHocTH, puoOponekTuHBl EDA 1 EDB, a-penentop unrepnetikuna 11, TeHacumH
C, samormua/CD105, BST-2, ranektun-1, VCAM-1, ¢puOpuH U penenTop TKAHEBOTO
dakropa (Fonsatti, Nicolay, et al, 2010; Dienst, Grunow, et al, 2005; Ruoslahti,
Bhatia, et al, 2010; Thijssen, Postel, et al., 2006; Schliemann, Roesli, et al., 2010;
Brack, Silacci, et al., 2006; Rybak, Roesli, et al, 2007). Tepamepruueckoe CpencTBo,

HancJICHHOC Ha J]IO6yIO HU3 3THUX MOJICKYJ, MOXKCT OBITh BCKTOpPOM IJid MEPCHOCA
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CBA3BIBAIOMICTOCA C SPUTPOIUTAMHU MENTHAA B COCYAUCTYHO CCTh OIMYXOJIM C BBI3OBOM

crienmu(pUIECKON OKKITFO3HH.

BapuanTomM  OCyIIECTBIECHMS  ABIAETCA  INEPBBIM  JIMTaHjA,  KOTOPBIM
CTICIIU()UYECKHA CBSI3BIBACTCS C DJPUTPOIMTAMH, KOHBIOTHPOBAHHBIA CO BTOPBIM
JUTAHIOM, KOTOPBIM Crenu(UUEeCKH CBA3BIBACTCI C PAKOBOW KJICTKOHW, WU
COCYJUCTOM CETHIO OIYyXOJIH, WJIH KOMIIOHEHTOM COCYJHMCTOM CETH OMyXOJH, TAKUM
Kak Oelok B CyOdHAOTenHH (KOTOPBIH B ONYyXOJIM YAaCTHYHO TOJBEPracTcs
BO3JICUCTBUIO KPOBH) WA OEJIOK HA MOBEPXHOCTH SHAOTEIUATBHONU KIETKHA OIYyXOJIH.
Jlurasg MoOXeT OBITh YacThIO (hapMAIEBTHUYECKH MMPUEMIIEMON KOMITO3HIIHH, KOTOPYIO
BBOJAT MALMEHTY, HAIPUMEP, B KPOBOTOK. JIMraHbl CBA3BIBAIOTCS C SPUTPOLIMTAMH,
W JIMTaH[, HABOJAIIMMCA HA OIMyXOJb, CBS3BIBACTCS C YYaCTKOM B WM BO3JIE
OTYyXOJIM WJIA COCYJIUCTOM CETH OIMyXOJU WM C PAKOBOW KIIETKOW. DPUTPOLUTHI
COOMpArOTCA B IEJIEBOM YYacTKE M OJIOKHUPYIOT AOCTYIl K LEIEBOMY YYaCTKy
MMATATEIBHBIX BEIIECTB, HATPUMEDP, MYyTEM SMOOU3AIMH KPOBEHOCHOTO cocyaa. C
YYETOM TOTO, YTO HMOOJM3AIMA SBIICTCA MEXAaHWYECKOM, OMpEeACIIEHHOW Ha

OCHOBaHHH (PH3HUUECKOTO pa3Mepa SPUTPOLMTOB, SIMOOH3AIHS OyAeT MTHOBEHHOM.

ConmuaHple OMYyXOJIH CHIIBHO 3aBHUCAT OT CBOEH CHCTEMBI KPOBOCHAOKEHUS, W
ObLTH pa3padOTaHBl TEPANEBTHUYECKUE CPEICTBA HA OCHOBE OHMOMOJEKYN, a TaKxKe
CHUHTETHYECKHE TEPANeBTHYECKHE CPEACTBA [UIA OJIOKMPOBAHUSA POCTA CHUCTEMBI
KPOBOCHAOXKEHUS WM OJOKHUPOBAHUSA TIOTOKA TII0 CHCTEME KPOBOCHAOKECHHS.
BapuanToMm ocymiecTBIEHHs ABISIETCA COCTaB HA OCHOBE OMOMOJIEKYI MIIM COCTAaB Ha
OCHOBE OMOMOJIEKYJT M HAHOYACTHI], KOTOPHIA HEOOXOAUMO WHBEIHMPOBATH CUCTEMHO
I OBICTPOM OKKITFO3MHM COCYIAMCTOM CETH CONHMIHBIX OIMyXOJIEH B TIEPBUYHOU

OMyXOJIM UJIK B MCTacTa3ax HM3BECTHOM WJTH HEH3BECTHOM JIOKAJIU3alHhu.

[Toaxox ¢ sMOoMM3aIMedl OMyXONH Peaau30BaH BO MHOTHX HANpPAaBIICHUAX,
BKITFOYAsT TPUMEHEHHE CIIOCOOOB HA OCHOBE YAaCTHIl U OHOMOJNEKYJ. YacTHibl U3
OMOMaTepHaioB, BKITIOYAs TAKOBBIE, CO3/JAHHBIE W3 TOJTMBHHHUIIOBOTO CITUPTA, UMEIOT
TUAMETP, OONBIIHIA, YeM Y MHKPOCOCYAUCTOM CETH OMyXOJIM, HalPUMED, UX TUAMETP

cocraBmaer 50-500 muKpoMeTpoB, W OBUIM pa3padOTaHBl i1 TPUMEHEHHUS B
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KITMHUYECKON TPAKTHKE TPH TPAHCKATETEPHOM apTePUANbHON SMOOIHM3AIMH, WA
TACE (Maluccio, Covey, et al, 2008). IlapamienbHbIH TOIXOM BKIFOYAET
XUMHOTEPATIEBTHYECKHE TPENAPATHI, 3arPyKEHHBIE BHYTPh YACTHUI[ UIA MEAJICHHOTO
BBICBOOOXKACHHUA Tipu TpaHcaprepuanbHoi smoOomm3ammu (TACE), mpumensemoin
TJIABHBIM 00pa3oM JJIA JISUEHHs TernmaTtokineTouHor kapunHoMsl (Gadaleta and Raniers,
2010). B oboux ciydasx, KOTJa YaCTHIBI UHBEIUPYIOT B apTEPHANTBHBIA KPOBOTOK,
OOBIYHO MHTEPBEHIIMOHHBIM PAJIHOTIOTOM IO/ PEHTTEHOTPahUIECKUM KOHTPOJIEM, STH
YACTHULIBI MOTYT TPOHHMKATh B COCYAUCTYIO CE€Th ONYyXOJIHM W TPHUBOAUTH K €€
okkmo3uH, Onokupys norok (Maluccio, Covey, et al, 2008). IIpu >THX JTOKAITBHBIX
MOJX0AAX JIEYCHHUIO TMOJBEPTaeTCcsl TOIBKO OMyXOJb, HA KOTOPYI HETOCPEACTBEHHO
HaleJIeH KaTeTep Onarojaps CBOEMY PACIONIOKEHUIO, a JAPYTHUE OIMyXOJH, TAKHE Kak
METacTa3bl M3BECTHOW WM HEW3BECTHOM JIOKAIM3alMH, OCTAIOTCS HEJCUYEHBIMH,
MOCKOJIBKY YaCTHII C TPYJOM HANpPaBIIIOTCSA B cocyabl. B mocnennee BpeMs ObLH
pa3paboTaHbl TMOAXOABI C TIPUMEHEHHEM OWOMOJIEKYJ, HAIpHUMEpP, B KOTOPBIX
WCTIONB3YIOTCS OUCTIEHM(UUECKHUE AHTHUTENA, KOTOPHIE PACHMO3HAIOT Kak (akTop
TpoMOO3a, TaK W MapKep COCYAHCTOTO SHAOTENHS OMYyXOJIH, OTCYTCTBYIOLIHE B
HOPMAaJTBHOU cocyaucTol ceTH. [locie crmenuuyueckoro CBA3BIBAHHUS C COCYIHCTOU
CETBIO ONYXOJH AHTUTENIAa HAKATUTMBAIOTCS M BBI3BIBAIOT OOpPA30BAaHHE KPOBSHBIX
CTYCTKOB B COCYaX OIyXOJIH JUIA UX OJOKAPOBAHUS; STOT 3¢(eKT ObLT HHAYIUPOBAH
TOJIPKO TOT/IA, KOT/Ia aHTUTENIO Hanpasysui B omyxoib (Huang, Molema, et al, 1997).
OTH TOIX0ABI C MPUMEHEHHEM OMOMOJIEKYJI HMEIOT TIPEUMYIIECTBO HAIICIMBAHUS KaK
Ha TIEPBUYHBIC, TAK W HAa BTOPUYHBIC OMYXOJW TPH BHYTPHBEHHBIX HHQY3HUAX B
CIIy4asx, KOTJa MOXKHO BBISIBUTH CIHEIU(PUUECKHAE XapaKTEPHbIC NMPU3HAKH COCY/IOB
OTTyXOJIH;, OJHAKO, OHH WMEIOT HEJOCTATOK, 3aKIFOYAIONIMICA B HECTIOCOOHOCTH K

00eCIeYeHHI0 MITHOBEHHON MEXaHWYECKOH OKKITIO3HH B OIMyXOJIH.

BapuanTel oCymiecTBIEHHA HACTOSMIETO HW300PETEHHS BKIIOYAIOT CTIOCO0
IMOO0IM3AIUH OMyXOJIM MAIMECHTA, BKITOYAIOIIHI BBEACHUE KOMIIO3HIUHM TMAIUCHTY,
KOTOpasi COACPIKUT CBSA3BIBAIOIIMNCS C JPUTPOLUTAMH (PPArMEHT, COCAUHEHHBIA C
HAIICJTMBAIOIUM (pParMEHTOM, B KOTOPOH HALETHBAIONIMM (PParMeHTOM SBIIAETCS
AHTUTENO, (PparMeHT aHTHTENA WM TIENTHI, KOTOPHIM HANPABISETCS K MUIICHH,

BBIOPAHHOM W3 TPYIIIHI, BKIIOYAOIIEH OTYyXO0JIb U MUKPOCOCYIUCTYIO CETh OTYXOJIH,
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Y B KOTOPOU CBSZBIBAIOIIMICSA C SPUTPOLIMTAMH (PParMEHT BKIOYAET B CEOS MENTH],
aHTHUTENO, (PAarMEHT aHTUTEIIA UITH allTaMep, KOTOPbhIE CTIEM(UIECKH CBA3BIBAIOTCS C
sputpoumrtaMu. llenTmaom MOXKET ABIATBCA, HANPHUMEP, IOCIEA0BATENBHOCTD,

MPHUBEJCHHAS B TAHHOM JOKYMEHTE.
Anmueen-cneyuguuecrkas uMMyHOI02U4eCKASL MOJIEPAHMHOCTb

[Tomumo ynmyunieHus (GpapMaKOKHHETHUECKOTO TMOBEIEHHUS TEPANEBTUYECKOTO
cpeacTBa, ObUIO OOHAPYIKEHO, YTO aP(PUHHOCTH K SPUTPOLIUTAM MOXKET TPUMEHITHCA
B Crmoco0ax CO3/[aHUA AaHTUTeH-CIEIM(HUUECKON ToNepaHTHOCTH. B  mpumepax
W3JIOKEHBl PAA  JEHCTBYIONIMX M BO3MOXHBIX JJI1 TNPUMEHEHUS BapUaHTOB
ocymecTBieHuA. ToneporeHes, kak IIOKa3aHO B JAHHOM JOKYMEHTE, MOMKET
HMPUBOJUTH K 3NMMHUHALMN LIMPKYJIMPYIOLNIUX AaHTUTEN K AHTUTCHY MM YMEHBIICHHUIO
KOJIMYECTBA LIMPKYJIUPYIOMUX aHTHTENI K aHTUIeHy MO MeHblned mepe B 10 pas, T.e.
no meHpnie mepe B 100 pas3, mo mensmei mepe B 1000 pa3 wnm Oomee yem B 10000
pa3. Tomeporenes MOKET MPeayNPEAUTD, U3JICYUTh 3a00IE€BAHUE WM 3aMEJJIUTh €T0
MIPOrPECCUPOBAHME, YMEHBIIUTD WM YCTPAHUTHh OTTOP’KEHUE TPAHCIUIAHTUPOBAHHOM

TKaHU UJIH YMCHBIIIUTD UK YCTPAHUTD aJJICPITHICCKYHO PCAKIIUIO HAa BCIICCTBO.

B mpumepax 3 u 10-12 moapoOHO omucaHO, Kak (POPMHPOBATH TOJCPAHTHOCTh
B MBIIIMHBIX KUBOTHBIX MOJCIAX, MPEACKA3bIBAIONIMX NOBEACHUE Y YeloBeKa. B
npuMepe 3 TIOKa3aHO (POPMHPOBAHWE TOJEPAHTHOCTH C TIOMOINBIO TECTOBOTO
anTureHa (oBaJbOyMHHA), COCAHMHEHHOTO C TICNTHIHBIM JIUTAHIOM, KOTOPBIH
CBA3BIBAETCA C TMOBEPXHOCTBIO 3purpoumTa. B mpumepax 10-12 moarsepskmaroTcs
pe3yJIbTaThl MPUMEpPaA 3 W TMPEAJIATA0TCSA JOMOTHUTEIbHBIE JEHCTBYIOIUE 0Opa3Lpl,
MOKA3bIBAfOIKE (HOPMHUPOBAHWE TOJNEPAHTHOCTH C TIOMOINBIO  OBAIBOYMHHA,
MPUCOCAUHEHHOTO K scFv, m acmaparuHasbl, NPHCOCIMHEHHOW K NENTHAHOMY
muraHny. B mpumepe 12 mpemiokeH IEHCTBYIONIME 00pasel, TMOKa3bIBAIOTIIHI
(dbopmupoBaHUe TOJIEPAaHTHOCTH, KOTOpas o0yclaBIMBaeT PEBEPCHIO
MPEACYHIECTBYIOIEr0O HUMMYHHOTO  OTTOp:keHHsA. (COOTBETCTBEHHO, BapHaHTHI
OCYIIECTBICHHUA BKIFOYAT MOJIEKYIy-THOPHA I TOJEPOTEHE3a, COACPIKAILYTO

acraparmHasy, AHTHUTCHHBIN q)paFMCHT acraparvHasbl WA AHTHUTCHHBIM MHMOTOII
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acTmaparvHa3bl W CBS3BIBAIOIIMKCSA C OJPUTPOLUTAMH (parMeHT, TPH STOM
CBA3BIBAIOLIUICA C SPUTPOLUTAMH (PparMeHT CHEIU(PHUIECKH CBA3BIBACTCS, HATIPUMED,
C TUKO(GOPUHOM A WM MHINEHBIO, BBIOPAHHOW W3 TPYIIIBL, BKIIOYAIOIMEH OEoK
nonocsl 3, rmukodopud B, rmuxodopuna C wmm apyrue 4iaeHbl LENEBOW TPYIIIBI
sputpouuTa. CBA3BIBAIOLIUICA C S3PUTPOLMTAMHU (PArMEHT, MOXKHO, HAIPUMED,
BBIOpaTh M3 TPYMIbI, BKIFOYAOMEH aHTHTENA, PparMeHTsl antuten, scFv, mentuaHbie
JUTaHIBl W antamepsl, W/unud u3 rpynnsl, Bkmodaroniedn ERY19, ERYS9, ERY64,
ERY123, ERY141, ERY162, ERY19, ERY59, ERY64, ERY123", ERY141' u
ERY'162' u ux KOHCEpBAaTUBHBIE 3aMEHBI. DTH MOJIEKYJIbI-THOPUIBI MOKHO TIPUMEHSTh
Npo(UIaKTHYECKH TEepea TEPBBIM BBEJACHHEM AaclaparuHasbl, B TEYEHHE Kypca
JICYEHUs acTiaparuHa3oi W/ MM Mocie Kypcea JIEUEHHs acTiaparuHa3zo. OTH MOJIEKYJIbI-
THOPUABI MOXKHO TIPUMEHATH MEPE] T€M, Kak OyJeT HaOIIOAaThCs UMMYHHBIH OTBET
Ha JIEKAPCTBEHHOE CPEACTBO aclaparuHasy, WM MOCJe TOTO, Kak OyaeT HaOIr01aThCs

TaKOH OTBET.

B mpumepe 3 onucan nentug ERY 1, koTOpBI CBA3BIBACTCSA C SPUTPOLIUTAMU
MbIIH. beima co3nana rubpuaHas mojekyia Ha ocHoBe ERY 1 u recToBOrO aHTUTEHA,
oBanpOymMuHa (OVA). ['uOpua crienuuyuecKu CBA3BIBAJICS C IPHTPOLIMTAMH in Vivo H
HE CBA3BIBAJICS C APYTMMH MOJIEKYJIAMHU, BKIIIOYAs TAKOBbIE B KPOBH WJIM COCYIUCTOM
cetn. HaOmomamu mpoaOIDKUTENBHBIA TEPHOA TIOMY)KH3HH B KPOBOTOKE. bBBLITO
3aMe4YeHo, 4YTO cBa3biBaHme spurpormrta ¢ ERY1-OVA mpusBogur k 3¢ddexTuBHON
MEPEKPECTHOM MPE3EHTALUU MMMYHOJIOMUHAHTHOTO 3MUTOTIA OVA,
npesearupyemoro MHC 1 (SIINFEKL), ¢ momMompr0 aHTHreHNpPe3eHTHPYIOIIHX
kmeTok (APC) W COOTBETCTBYIOMIETO TIPHMHPOBAHUSA PEAKTHBHBIX |-KJIETOK

nepeKpecTHo-pearupyromuM anTureHoM. ERY 1-OVA unnymmposan nponudeparro

ropazao OONBIIEr0 KOJTHYECTBA aHHeKCHH-V+ CD8+ T-knerok, wem OVA, uto
CBH/IETEIBCTBOBAIO 00 AMONITHYECKOM HCXOJE, KOTOPBIA B KOHEYHOM HTOTE JIOJDKEH
MPUBECTH K KJIOHAIBHOW Aeienuu. C mOMOIIbI0 JOCTOBEPHOW MOJEIH CTUMYJISILUU
OT-I ¢ BeipaboTkoi TonepantaoctH (Liu, Iyoda, et al, 2002) (¢dwur. 2) Oput0 MIOKa3aHO,
yto ERYI1-OVA npeaynpexnaer mMoOCHeayrOIIME HMMYHHBIE OTBETHI  Ha

onocpCaOBAHHYHO BaKHPH{OfI AHTUTCHHYK0 CTHMYJEIIAKO OaKE € OYCHb CHIIbHBIM
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aJBIOBAHTOM OAKTEPHAIIFHOTO TPOHMCXOKAEHUA. BHyTpuBeHHOoe BBeneHume ERY1-

OVA TpuBOAMIO K BHIPAKEHHOMY cOKpamenuto nomymsimit CD8T T-knetok OT-I B
apeHupyronmx muMpataueckux y3max (¢wur. 2; nuana3oH 0TOOpaKEHHsS TaHHBIX Ha
¢ur. 2b) wm ceneseHKE TO CPaBHEHHIO C MBIIAMH, KOTOPHIM BBOJHIIA
HemoauduimpoBanubsiii OVA miepen anTureHHou crumyssiiuedt ¢ LPS (¢ur. 2¢), uto
YKa3bIBAET Ha JCTEIMOHHYIO TOJIEPAHTHOCTh. JTa 3P PeKTUBHAS KIIOHAJIBHAS JETICIIHA,

nposiBisieMas y Mbitied, kotopsiM BBoawu ERY 1-OVA, moarsepauna 6onee panHue

HAOMIOJCHUS YCUIIEHHOTO TPUMHUPOBAHUS CD8  T-kmetok OT-I MIEPEKPECTHO-
pearupyromuyM aHTUTEHOM M TaKKe IOKas3alla, 4YTO MPUMHUPOBAHHE IEPEKPECTHO-
pearupyromuyM  aHTHUITCHOM  NPOHMCXOJMIO B OTCYTCTBHE  NPE3CHTALMHU
KOCTUMYJIUPYIOIIUX MOJEKyl ¢ nomombio APC nnsg akTuBanMu J€ICHUOHHOM
ToNlepaHTHOCTH. BHyTpuBeHHoe BeeneHue ERY1-OVA npuBoauno K CHIKEHHIO
yposHe# OV A-cnienmduueckoro IgG B cemopotke B 39,8 pa3 cycrs 19 mneit mocrne
MEPBOTO BBEJACHHUA aHTUTECHA (Gur. 3) MO CPaBHEHHIO C MBIIAMH, 00PaOOTAHHBIMU
OVA. Jlna pampHEHIIET0 TOATBEPIKACHUS WMHAYKIMH aHTHTCH-CIICIU(PUICCKON
UMMYHHOH TOJIEpaHTHOCTH MoAelb cTuMysaiun OT-I ¢ BRIpaOOTKOHM TONEPAHTHOCTH
OOBETHHSAIN ¢ MOJAEIBIO OTYXOJIEBOTO MMIDIAHTATa, dKcmpeccupyromero OVA (dwur.
2), ¢ TIONlyYE€HWEM TIOJIOKHTEBHBIX PE3yJbTaToB. Pe3ynbrarel, TOAPOOHO
MPEJCTABIIEHHbIE B 3TOM MpPHUMEpPE, MOKa3bIBalOT, 4To cBsi3biBaHue ERYI1-OVA c
SPUTPOLUTAMH WHAYIUPYET AHTHTCH-CIEIU(PUIECCKYI0 HMMYHHYIO TOJIEPAHTHOCTS.
OnHa mposBIANaCh B OTBET HA CTUMYJIALMIO C CHIIBHBIM aJbIOBAHTOM, a TAKXKE Ha
MMILUIAHTUPOBAHHBIE KJIETOYHBIE HMMIUIAHTATHL, SKCIPECCUPYIOIIME KCEHOAHTHUIEH.

Kpome »3TOr0, TONEPAHTHOCTH JOCTHTAIA C TOMOLIBIO  (DyHKIHOHATHHOU

+
WHAKTUBALMK U Jenieninu peakTuBHbix CD8 T-kieTok B mpoiecce B3aUMOJIEHCTBUS C

AHTUTCHOM, TIPUCYTCTBYIOINUM Ha MUPKYIHUPYHOIWX SPHTPOIUTAX, HC3aBHCHMO OT

HEMOCPEACTBEHHON PEryIsIIAA CD4  T-xnetok. Dtu MOAPOOHBIE IKCTIEPUMEHTHI C
ERY1, cBa3pBatommmMca ¢ SpUTPOLMTAMH MBI TNENTHAOM, MTPEACKA3BIBAIOT
MOTIO0HBIEC PE3YIBTATHl Y JFOJICH ¢ TPUMEHEHHUEM CBS3BIBAIOIIUXCS C SPUTPOIUTAMH
YeJI0BEKA MENTHAOB, HEKOTOPHIE U3 KOTOPHIX PACCMATPUBAIOTCA B JAHHOM JIOKYMEHTE.
Kpome 3T0or0, Mpu moOKa3zaHHOW 3(P(PEKTHBHOCTH TENTHAHBIX JIMTAHAOB TMOAOOHBIC

PE3YyIbTaThl MOMXHO TOJNYYHUTb C TPHUMCHCHHCM KOHBHOratToOB C JPyTUMH
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CBA3BIBAIOIIMUMUCA C  OPUTPOLUMTAMH  JIMTAHJAMH, HANPUMEP, AHTHUTEIIAMU,
dparMeHTaMH aHTUTENT WM anTaMepaMu, KOTJa 3TH (PparMeHTHI CBA3BIBAIOTCS C
MOBEPXHOCTHOM MOJEKYJIOW JSPUTPOLUTA, HANPUMEP, OAHUM M3 MOBEPXHOCTHBIX

OEJIKOB HIIH AHTUTCHOB, MPHUBCACHHBIX B TAHHOM JOKYMCHTC.

B npumepe 10 mOMONMHHUTENHPHO TPOAEMOHCTPHUPOBAHO (HOPMHPOBAHHUE
TOJIEPAHTHOCTH K  TOJEPOTEHHOMY AHTHUTE€HY C TOMOLIBIO THOPHIM3ALUN
TOJIEPOTEHHOTO AHTUIeHa C ScFv, KOTOpBIM CBA3BIBAECTCA C JSPUTPOLUTOM, H
MOJTyYeHHEe THOPUAHONH MOJEKYJbl B KAauyeCTBE JIEKAPCTBEHHOTO Tpenapara Jajs
BBEJCHUA NanueHTy. B mpumepe 10 mpoaeMOHCTpHUpOBaHAa MHAYKLMS TOJICPAHTHOCTH
K WMMyHOJOMHMHaHTHOMY naomeHy OVA, npesentupyemomy MHC-I, xortopsrit
npeactaBisier cobor mentun  SIINFEKL (SEQ ID NO:3). Ortor aHTureH

ruOpuamsupoBamn ¢ scFv TER-119, KOTOpBIH, Kak H3BECTHO, CBA3BIBACTCA C

sputpouutaMu MbeimH. [Ipomudepanms CD8" T-knetok OT-1, ompeneneHHass O
pasoOasnenuro ¢uyopecuentoro cpeacrsa CFSE, wusmepeHHOMYy C MOMOMIIBIO
MPOTOYHOW IIMTOMETPHH, 3HAYHMTEIIPHO YCHIIMBAIACH Y MBIIIEH, KOTOPHIM BBOIHIIA
TER119-SIINFEKL, no cpasHenuto ¢ temu, komy BBoAuaud ERY1-OVA umun OVA

(ur. 8), uro yKa3pIBaIO HA TO, YTO CBS3BIBAHHE C JPHUTPOLUTAMH TTOBBIIIAIO

MPUMHPOBAHUE  AHTHUTEH-CIICIM(PUICCKUAX CD8'  T-xnetok IEPEKPECTHO-
pearupyrommnuM aHTUTEHOM IO CpPaBHEHHIO ¢ pacTBOpuMbIM aHTUreHOM SIINFEKL.
Taxke 3TH JaHHBIE JEMOHCTPUPYIOT, YTO (PparMEHTHI aHTHUTEI, MPEIHA3HAYCHHBIC
IS CBS3BIBAHUA C DJPUTPOLMTAMH M MPEACTABICHHS JIUTONOB i1 HUMMYHHOU
CHUCTEMBI, MOABEPTAIOTCA d(PPEKTHBHOMY TMPOLECCHHTY UMMYHHBIMH KIIETKAMH IS
MPUMHUPOBAHUSA AHTHTEH-CHICIUPUICCKUX T-KJIETOK TMePEKPECTHO-PEATHPYIOTIHM
AHTUTECHOM. OTH PE3yJbTAaThl MO TEPEKPECTHOM MPE3CHTALMH W MPUMHPOBAHHUIO
MEPEKPECTHO-PEATUPYIOMINUM AHTUTEHOM COTJIACYHOTCS C APYTHMH HCCIEAOBAHUIMH
KacaTeJbHO TPE3EHTAUMH ToJeporeHHblx aHTtureHoB Ha MHC [ mocpenctBom
noryomennss APC aHTHreHa, BBIIENEHHOTO W3 amonTHuecKux KieTok (Albert 1998,

Green 2009). TER119-SIINFEKL u ERY1-OVA wunaaymupoBanu mnponmdeparmto

+ + +
ropasao OoJpmero kommdecTBa aHHeKCWH-V ® PD-1 OT-1 CD8 T-knetok, dem

OVA (¢dwur. 13), yto yKa3piBajO HA WCTONICHWE W ANONITHYECKHH HCXOJ, KOTOPHIC
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NPHUBOAAT K KIOHAIBHOW JAENelHH. ODTOT (EHOTHIT TPOTH(EPUPYIOIIHX CD8" T-
KJIETOK COTJIacy€eTcs ¢ IPYyTUMU ONMMCAHHBIMU MOAENSIMHU afonTuBHOro nepeHoca OT-
I, B KOTOPBIX PETyIHpyeMOE BOBIICUEHHE PELIENTOpPa aHTUTEH-criermpuueckux T-
KiIeTok ¢ noMompro APC He mpuBOAMT K MHAYKLUMM BOCHAJIMUTEIIBHBIX OTBETOB

(Bursch, Rich, et al., 2009).

Kaxk Bugno u3 npumepa 10, Obuta mpoaeMmoHcTpupoBaHa crmocoonocts TER119-
SIINFEKL u ERY1-OVA k npeaynpeskaeHUI0 MOCIeAyOIMUX UMMYHHBIX OTBETOB Ha
OTIOCPEAOBAHHYI0 BAaKIMHOM AHTUICHHYIO CTUMYJHLHUIO JAKE€ TPU CTUMYJLILUH C
OYEHb CHJIbHBIM aJbIOBAHTOM OAaKTEPHUATIBHOTO MPOUCXOKIACHHS. TakuMm 00pasom,
MOJIEKYJIBI-THOPUABI ¢ SCFV  MAM MenTHUAHBIM JMraHAOM Uil CBA3BIBAHUA C

SpuUTpoLHTAMH OBUTH 3(P(PEKTUBHBIMU B BEIPAOOTKE TOJIEPAHTHOCTH.

B mpumepe 11 mnoka3aHo, 4YTO BO3MOXKXHO HWHAyLHMpPOBaTh AHTHUICH-
crienu(pUUECKYI0 UMMYHHYIO TOJEPAHTHOCTh IO OTHOIIEHHIO K TEPANeBTHYECKUM
OenkaM W OenkaM C TEpaneBTHYECKHMM MOTEHIMAIOM. MHOTHE TEpaneBTHYECKUE
OeTKH WHAYIUPYIOT HMMYHHBIC PEAKIHH, YTO JCIACT UX KIIMHUYECKOE MPHUMEHEHHUE
omacHbIM ¥ Hed(P(PEeKTHUBHBIM. AcTiaparmHasa sIBIIETCS TEPANEBTHICCKUM (PEPMEHTOM
MUKPOOHOTO TIPOUCXOIKICHUS, MPUMEHAEMBIM I JICUEHUS OCTPOTO JIMM(POOTACTHOTO
JEWKO3a, OJHAKO, TAKKE€ WHAYLUPYET OMACHBIE WMMYHHBIE OTBETBI, KOTOPBIE
HCKIIIOYAKOT €€ MOBTOPHOE NpHUMEHEHHWE. [IpuMeHsnu MbIMHYH0 Monaenb. Melmam
BBOJMJIM MOJIEKYJIy-THOPHJ Ha OCHOBE acCMapardHa3bl W CBI3BIBAIOIMIETOCT C
sputporuramu  ¢parmentra (mentuga ERY1), W WX cpaBHHBald ¢ MBIIAMH,
00paOOTaHHBIMH JIEKAPCTBEHHBIM CPEJACTBOM AacTaparuHa3od I KIWHHYECKOTO
npuMeHeHUs. JlekapcTBEHHOE CpPEACTBO acmaparvHaza TPUBOIWIIO, a MOJIEKYJIa-
ruOpHI He IPUBOIMIIA K BEIPAOOTKE aHTUTEN; B 3TOM TECTUPOBAHWUHU YCTAHOBHIIH, YTO
VPOBHH aHTHUTEN MOXXHO TIPUMEHATh B KadeCTBE MEPHI TOJEpaHTHOCTH. [lozke
TOJIEPAHTHOCTH TOATBEPAMIH TIOCPEICTBOM BBEACHUS MOJEKYJIBI-THOPUAA MBIIIAM C
MOCTIE A FOIIMM TIOBTOPHBIM BBEJCHHEM JIEKAPCTBEHHOTO CPEJICTBA ACTIAPAardHAa3bI JIIs
KITUHUYECKOTO TPUMEHEHHWS M HAOIOJCHUSA OTCYTCTBHS BBIPAJKEHHOTO OTBETA C
BBIPAOOTKOM AHTHUTEN JaKe TOCJIE OYE€Hb WHTCHCHUBHOW CTHMYIIALMHA C TOBTOPHBIM

BBCACHHUCM O03 JICKAPCTBCHHOT'O CPCACTBA. B MPOTUBOMOJIOKHOCTD, MBIIIH, KOTOPBIC
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noayvdamad JCKApCTBCHHOC CpPCACTBO, a HE MOJICKYJIy-FI/I6pI/II[, CTaAaHOBHIJIUCH

HUMMYHOPCAKTHBHBIMHU U 10 OIMACHOM CTEIICHHU TUNncpIyBCTBUTCIIbHBIMH.

B mnpumepe 12 mnokazaHa BO3MOKHOCTH HMMMYHHOM peBepcHH. Mpimei,
KOTOPBIE OBUTH UIMMYHOPEAKTUBHBIMU B OTHOIIEHHH Oellka, 00padaTsiBany I TOTO,
YTOOBI OHH CTaJdM TOJIEPAHTHBIMH K Oenky. [IpuMeHAIM MBIIUHYIO MOJETHh C
acmaparvHazoil u3 mpumepa 11. Mpimei, KOTopble OBITH MMMYHOPEAKTHBHBIMHU B
OTHOLIEHHUHU JIEKAPCTBEHHOIO CPEACTBA AaclaparuHasbl, 0OpaOaThIBAIM MOJEKYJIOH-
rHOpUIOM (CBA3BIBAIOIIYIO aclaparuHazy M JSPUTPOLUT), U OHH CTAHOBHIIUCH

TOJICPAHTHBIMH K JIEKAPCTBEHHOMY CPEJICTBY aclaparvHase.

B mpoTHBOMONOXHOCT, B TPEABIAYHIMX COOOMIEHUSAX YKA3bIBAETCS, YTO
uUMMyHHOe ommopcenue (HOPMHUPYETCS TOCPEACTBOM NPUKPEIUICHUS AHTHIEHAa K
MOBEPXHOCTH JPUTPOLUTA IS CO3JAHMA, TAaKUM OOpa3oM, BAKIMHBI, a COTJIACHO
APYTUM  COOOIIEHWSAM  JUIA  CO3JAaHUA  BAaKUWH  TNPHMEHSAIA  AHTUTCHBI,
WHKAICYJIMPOBAHHBIE B SPUTPOLMTHL. Hampumep, €Cii aHTUI€H WHKAICYJIMPOBAH B
IPUTPOIMUT, TO Oaromaps dToMy co3aaeTcs BakiuHa (Murray et al, Vaccine 24: 6129-
6139 (2006)). B poTHBHOM Clly4ae aHTHTEHBI, KOHBIOTHPOBAHHBIE C TIOBEPXHOCTHIO
SPUTPOLUTOB, OBUTH WMMYHOT€HHBIMH W TIPEIJIATalMCh B KAaYeCTBE BAKIUHBI
(Chiarantini et al, Vaccine 15(3): 276-280 (1997)). B 3Tux nmutepaTypHBIX HCTOUHHUKAX
MOKA3aHO, YTO JTOCTABKA SPUTPOIUTOB MPUOTMIKAET UMMYHHBIH OTBET MPAKTHYECKH K
VPOBHIO OTBETOB, MOJIYYaeMbIX JUII HOPMAJTbHBIX BAKLIWH C aabloBaHTaMu. [lpyrme
WCCIIEIOBATENIM COOOIAHM, YTO pa3MEIIEHHWE BHYTPH JSPHUTPOIUTA SBIIETCS
HEOOXOTUMBIM JJI1 WHAYKIMA TOJEPAHTHOCTH, KaK YKa3aHO B 3asBKe Ha maTteHT WO
2011/051346, B KOTOpOH TaKkKe H3JIOKEH P CHOCOO0B, ¢ TOMOIIBIO KOTOPBIX
W3MEHSAIOT TIOBEPXHOCTh JSPHUTPOLMTA C LENBI0 YCHIICHUS BBIBEACHHUS KIIETKAMU
Kymdepa B neuenun. B 3To¥ ke 3adBKe TaKKe H3JI0KEHO CBA3BIBAHWH AHTHTEN C
MOBEPXHOCTHBIMU OEJIKAMH 3PUTPOLIUTOB, TAKHMHU KaK TTUKOQOPHH A, HO C LEIBIO
CO3/IaHUS WMMYHHBIX KOMIUIEKCOB HA JPUTPOLMTE I yCHIIEHUS €Tr0 BBIBEICHUS

kietkamu Kymdepa.
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BapuaHThl OCyNIECTBICHHS, W3JI0KCHHBIC B JTAHHOM JOKYMEHTE, MPEIararT
CIoc00 BHIPAOOTKH WMMYHOTOJIEPAHTHOCTH, TIPH 3TOM CITOCOO BKITFOYAET BBEICHHE
KOMIIO3HIIHH, COAEPIKAIeH THOPUIHYIO MOJICKYITy, KOTOPask COJEPKUT TOJCPOTECHHBIN
AHTHTCH M CBA3BIBAIOIIHICA C 3PUTPOIMTAMH (PAarMEHT, KOTOPBIH CHEIH(DHICCKH
CBS3BIBACTCS C OJPUTPOIMTOM TAIIMEHTA W, TAKUM OOpPa30M, CBA3BIBACT AHTHICH
SPUTPOIUTA, T/I€ THOPUIHAS MOJIEKYJa BBOJUTCA B KOJIUYECTBE, Y(P(HEKTUBHOM ISt
BBIPAOOTKH UMMYHOTOJICPAHTHOCTH K BEIIECTBY, KOTOPOE COAEPIKHUT TOJIEPOTEHHBIN
AHTHTCH. ODPUTPOIMT M TAIMCHT MOTYT HE IOABEPraTthcs 0OpadOTKaM, KOTOPHIC
BBI3BIBAIOT JPYyTrd€ HM3MEHEHHS DSPUTPOIMTOB, W HE TOABEPraThCS CIIMBAHUIO C
SPUTPOLUTAMH, XUMHYECKOW KOBAJICHTHOW KOHBIOTAIIMH, TOKPBIBAHUIO W JPYTHM
W3MEHEHHUSM, OTJIUYHBIM OT CHEIU(PUYECKOTO CBS3BIBAHUSA C MENTHAOM. | mOpHmHas
MOJIEKYJIa MOJKET COACPIKATh HITH UMETh B COCTABE CBSA3BIBAIOLIHICS C SPUTPOLMTAMU
(parMeHT, HANPSAMYIO KOBAJIEHTHO CBSI3aHHBIA C aHTUTEHOM. | MOpWAHAs MOJEKyJa
MOJKET COJAECPIKATh CBA3BIBAIOIMUICS C SPUTPOIMTAMH (PpAarMEeHT, MPUCOECTUHEHHBIH K
YacTHIIE, KOTOPas MPUCOECTUHEHA K AaHTHUTEeHy. YacTWla MOKET BKIIIOYATh B CEOs
MUKpPOYACTHUIYYy, HAHOYACTHILy, JHIIOCOMY, TIOJJUMEPCOMY WA  MHICIITY.
ToneporeHHBI aHTUTEH MOKET BKJIFOYATh B CE0S 4aCTh TEPANEBTHYCCKOrO O€jKa,
HanpuMep, (aKTopa KPOBH, BBOIHUMOTO TMALMEHTY, CTPAJAFOIIEMy OT OTCYTCTBHS
BBIpAOOTKH (hakTOpa. BapHaHThI OCYINECTBICHHSA BKIFOYAIOT MPUMEPHL, B KOTOPBIX
MAIHEHT SIBJSICTCS Y€JI0OBEKOM M TOJICPOTCHHBIM aHTHICH ABIISETCS OCIIKOM YesIoBeKa,
HEJAOCTATOYHOCTh  KOTOPOTO,  OOYCITOBJIEHHYH)  ICHCTHYCCKUMH  (paKTOpamH,
WCIIBITHIBACT MALMEHT, B KOTOPBIX MAI[HCHT SBIIAETCS YETOBEKOM H TOJEPOTCHHBIN
AHTHTCH COJACPKUT YacTh OEJIKA, OTIIMYHOTO OT O€jIKa YeIOBEKA; B KOTOPHIX MALUEHT
SBIISICTCSI YEJOBEKOM, M TOJICPOTCHHBIH AaHTUICH BKIIIOYaeT B ce0A 4acTh
CKOHCTPYHPOBAHHOTO TEPANEBTHYECKOTO O€NIKa, B €CTECTBCHHBIX YCIIOBHSIX HE
BCTPEUYAIOMICTOCS Y YEJIOBEKAa, B KOTOPBHIX TMAIMCHT SBJSICTCA YEJIOBEKOM, U
TOJNEPOTEHHBI  AHTUTEH BKIIOYaeT B ce0d dacTh Oellka, HMEIOIIETO
TTTIUKO3WIMPOBAHKWE, OTIIMYHOS OT TJHKO3WIIMPOBAHHS Yy UYCIIOBEKA; B KOTOPBIX
TOJEPOTEHHBIM AHTUTEH BKIIFOYAET B Ce0sf dYacTh OeKa, XapakTEPHOTO I
ayTOMMMYHHOT'O 3a00JICBaHUSA 4YEJIOBEKA, B KOTOPBIX TOJCPOTCHHBIM AHTUTCH

ABIACTCA AQHTHUICHOM aJIJIOTCHHOIO TpaHCIUTAHTATa, B KOTOPBIX TOJ'ICpOFGHHBIfI
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AHTHTEH BKIIFOYAET B c€0S YacTh BEHIECTBA, BHIOPAHHOTO W3 TPYIIIHI, BKIFOYAIOIIECH
MUIIy YeOBEKa; W/MIM B KOTOPHIX CBS3BIBAIOIIMKCS C SPUTPOLMTAMHU (pparMeHT
BBIOpaH W3 TPYyNNbI, BKIIOYAIOMIEH TENTHA, AHTHTENO W (PparMeHTa aHTUTENA.
BapuaHTbl OCyImECTBIEHUS BKIIOYAOT MATEPUANIBl M CIIOCOOBI I TOJEPU3ALINH, B
KOTOPBIX CBSI3BIBAIOINIUNCSA C SPUTPOLMTAMHU (PParMEHT BKIIOYAET B CeOA MENTHI,
COJIepKallui 10 MEHBINEH Mepe 5 MOCIeA0BAaTEIbHBIX AMHHOKHMCIOTHBIX OCTATKOB
MOCIIEIOBATENFHOCTH, BRIOpaHHOM 13 Tpymmsbl, Bkmovaromend SEQ ID NO:11, SEQ ID
NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID
NO:1 m uX KOHCEpBaTHBHBIC 3aMEHBI, TIJ€ YKa3aHHas IOCJIEI0BATENbHOCTD

CHEeLM(PHUUECKH CBI3BIBACTCA C SPUTPOLIUTOM.

MoxHO BBIOpaTh THOPHIHYIO MOJEKYJIY M Pa3MEIICHHS aHTHUTE€HA BHYTPH
WM CHApy>kH sputpouuTa. He nmpuBsA3bBasch K KOHKPETHOMY MEXaHU3MY ACHUCTBUS,
MPEACTABIAIOT  CICAYIOHNIYI0O TEOPHI0. Y  YENOBEKAa €XKEJAHEBHO CTAHOBATCS
ANONTHYECKMMH  (SPUNTOTHYECKUMH) W BBIBOAATCA  NpUOMU3UTENBHO 1%
SPUTPOLUTOB, YTO MPEACTABIIET COOOM OOBIIOE KOJUYECTBO KIIETOK, M HX OCJIKH
MOJIBEPTAIOTCS MPOLECCHHTY TAKUM 00Pa30M, YTOOBI TTOICPKHBATD TOJIEPAHTHOCTD K
AyTOAHTUTEHAM OJPUTPOLMTOB. AHTHICH, CKOHCTPYHPOBAHHBIM I CBSA3BIBAHUS C
SPUTPOLMTAMHU NOCpeACTBOM npuMeHeHus nentuaa ERY1 wnum cesaseBaromerocs c
SPUTPOLMTAMHM  YEJIOBEKA  TENTHAA,  CBA3BIBAIOIIETOCS C  JPUTPOLMTAMHU
OJHOIIETIOYECYHOTO AHTHTENA WIIA AHTHUTENA, CBI3BIBAIOMIETOCA C JSPUTPOLATAMH
anTaMepa WM JPYyTrOTO CBSA3BIBAIOMIETOCS C JPUTPOLMTAMH CPEJICTBA, MOMKET
BBI3bIBATh TAKOM K€ TOJEPOreHHbIM OTBET. C YyUE€TOM TOro, YTO CYIIECTBYIOIIHUN B
COBPEMEHHOM YPOBHE TEXHHKH CIOCO0, paspadoranHsrid Miller ¢ kommeramu (cwm.
paHee) SABIACTCA TPYJOEMKHM B TOM IUIaHe, 4YTO TpeOyeT cOopa W BBEIACHUS B
PEaKIUI0 JOHOPCKHUX CIUICHOIMTOB Ui TIOBTOPHOTO BBEACHWSA, TAHHBIA CIOCOO
HEKOBAJICHTHOTO CBS3BIBAHHUS C JPUTPOIMTAMH O0OECIEYHBAET 0o0Jiee TMPOCTYIO
anprepHaTuBy. Ilockonbky B3aummopaeucteue ERY1 ¢ sputpouurom, wmm
CBSI3BIBAIOMIECTOCS C SPUTPOLMTAMH YEJIOBEKA TMENTHAA C SPUTPOLIMTOM, HIIH IPYTOU
adppuHHON OMOMOJIEKYIBI (HAPUMEP, OAHOIIETIOYEYHOTO AHTHUTENIA, AHTHTENA WITH

anTaMepa) OPOUCXOIUT CIIOHTAHHO IIOCJIC BBCIACHHA KOHDBIOTATA WA FI/I6pI/II[a Ha



54

OCHOBE AaHTHUTCHA 71 VIVO, CKOHCTPYMPOBAHHBIM AHTUTEH JIETKO BBOJAT MOCPEACTBOM

WHBEKIMH, U CBA3BIBAHUE IIPOUCXOIHUT 71 Situ.

B HEKOTOpHIX clydasX TOJEPOTEHHBIM AHTHTEH TMONY4YaroT W3 Oenka
TEPANEBTHYECKOIO CPEACTBA, TOJIEPAHTHOCTh K KOTOPOMY SBISETCS JKENATEIBHOM.
[Tpumepamu ABIAIOTCS OETKOBBIE JIEKAPCTBEHHBIE CPEICTBA TUKOTO THIIA, HATIPUMED,
¢axrop VIII umu ¢akrop X uenoBeka, K KOTOPHIM Yy TAIMEHTOB HE BBIPA0OTANACh
LEHTPaJIbHAsA TOJEPAHTHOCTD B CBA3H C HAOIIONAEMOM Y HUX HEJOCTATOUHOCTBIO 3TUX
O€JNKOB; MM JIEKAPCTBEHHBIE CPEJACTBA HA OCHOBE OENKOB, OTIMYHBIX OT OEIKOB
YeJNoBeKa, NMPHUMEHAEMBIE y 4YeNoBeKa. J[pyruMu mpumepaMu SBISIOTCS OETKOBBIC
JIEKapCTBEHHBIE CPEJCTBA, ITOIBEPTHY ThIE TTIMKO3HUIIMPOBAHHIO ¢ 00pa3oBaHueM (Gopm,
OTJIMYHBIX OT TAaKOBBIX Yy 4YEJIOBEKA, II0 IPOU3BOJCTBEHHBIM IMPHYMHAM WIIH
CKOHCTPYMPOBAaHHBIE OEJIKOBBIE JIEKAPCTBEHHBIE CPEJICTBA, HANPHUMEpP, HMEOIIHE
HEHATUBHBIC IOCIEJ0BATEIBHOCTH, KOTOPBIE MOTYT BBI3bIBATh HEKEIATEIIBHBIN
WMMYHHBI OTBET. IIpumepsl TONEPOreHHBIX AHTUIEHOB, KOTOPBIE SABIAFOTCS
CKOHCTPYMPOBAHHBIMH TEPAIEBTHUYECKUMH OE€KAMHU, B €CTECTBEHHBIX YCIIOBHAX HE
BCTPEUAFOTIIMMHUCS Yy JTFOJCH, BKIFOYAIOT OCITKH YeI0BEKA C BHEAPEHHBIMH MY TALASMH,
HAPUMEP, MYTAlUsIMH C LEJIbI0 yIydIneHus (apMaKOJOTHUYECKHX XaPAKTEPHCTHK.
[IpuMepbl TONEPOTEHHBIX AHTHUIE€HOB, MMCIONIUX TJIMKO3ZWIUPOBAHHUE, OTIHYHOE OT
TJIMKO3WIMPOBAHKUA Y YEJIOBEKA, BKIIIOYAIOT OENKH, BHIPAOATHIBAEMBIE B KJIETKAX

JPOKOKEN U HACEKOMBIX.

BapuaHTBl OCyIIeCTBIIEHUS BKIIOYAIOT BBEACHHE O€KAa TIPH HEKOTOPOU
yacToTe X WM 03¢ Y, a TaKKEe BBEJACHHE AHTHUTEHA 3TOTO OENKa MPH MEHbINEH
YaCcTOTE W/WJIN J103€, HAIPUMED, TIPH YacToTe, He mpeBbimaronier 0,2X, umm ao03e, He
npeBbimaromeid  0,2Y; CcmenuaaucTel B JAaHHOW OOJACTH Ccpa3y TMMOWUMYT, 4YTO
MOJIPA3yMEBAKOTCS BCE AWAMA30HbBl M 3HAYCHUA B YETKO YKA3aHHBIX JUAINAa30HaX,

Hampumep, 0,01 wmm 0,05X umu KakoHW-THO00 THATa30H MEXIY HAMH.

BapuaHTel ocymiecTBIEHHsS BKITIOYAIOT BHIOOP TOJEPOTCHHOTO AHTHTEHA W3
OENTKOB, KOTOPBIE BBOJAT JIOASAM C HEJOCTATOYHOCTHIO d3Toro Oenmka. «C

HCAOCTATOYHOCTBIO»  O3HAYACT, HYTO Y IMAIKMCHTA, MNOIYyYaromero 6CJ'IOK, B
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€CTECTBEHHBIX YCJIOBHSIX HE BBIPAOATHIBACTCA OCIIOK B JOCTATOYHOM KOJIMYECTBE.
Kpome »s1oro, Oenku ™MoOryt OBITh O€JIKaMH, HEIOCTATOYHOCTh KOTOPBIX,
OOYCTIOBIIEHHYI0 T€HETHYECKHMMH (DaKTOpaMH, HCTIBITHIBAET TALMEHT. Takue OenKu
BKIIIOYar0T, Hampumep, anturpomOuH I, mporewn C, ¢axrop VIII, dakrop IX,
TOPMOH POCTa, COMATOTPOIIMH, HHCYJIHH, aueTaT npamiuuHTUAa, Mekacepmud (IGF-1),
p-rmokoniepeOpo3nmasy,  o-aarIIOKO3WAasy,  yapoHumasy  (o-L-maypoHupmasy),
unypcypdasy  (upyponar-2-cynbdarasy),  raiacyimsdaszy, — o-aramsupazy  (o-
rajakTo3uaasy), HHrHOUTOpP o-l-mporenHassl W  anbOymMuH. (COOTBETCTBEHHO,
BAPUAHTBl  OCYIIECTBICHHSA BKIIOYAT  MOJIEKYJIY-THOPWUA UIA  TOJIEPOTEHE3a,
COJIEPIKAIYI0 CBA3BIBAIOIIMICS C S3PUTPOLIMTAMH (PPArMEHT U TIO MEHBINEH Mepe OJIHH
AHTUTEH, AHTUTEHHBIN (PPArMEHT WM AHTHT€HHBIM MUMOTOTI OJTHOTO HMJTH HECKOJIBKUX
U3 OJTUX OENKOB, TPH O3TOM CBA3BIBAOINUICA C OSPUTPOLUTAMH (parMeHT
crienU(pUUECKH CBA3BIBACTCA, HAMPHMEP, C TIUKOPOPHHOM A WM MUIIEHBIO,
BBIOPAHHOM W3 TPYTIITHI, BKIFOYAIOMIEH OeOK Moock! 3, riukodopuH B, rmukodopun
C wmm [pyrue WieHbl UENEBOW TPynmbl SpUTPOrHTa. CBA3BIBAIOLIMUCT C
SPUTPOIUTAMH (PparMEHT MOKHO, HANPUMEP, BBIOPATH W3 TPYIIBL, BKIOYAFOIICH

AHTHUTCIIA, (bpaI‘MeHTBI AHTHUTCIL, SCFV, NENTHAHDBIC JIMTAHAbI K alITTaAMCPBI.

Bapuantel OCymIeCTBICHHS BKIIOYAIOT BHIOOP TOJIEPOTCHHOTO AHTHTEHA W3
TEPANICBTUYECCKUX AHTUTET W AHTUTEIIOTIOAOOHBIX MOJIEKYJI, B TOM YHCIIe ()parMeHTOB
AHTHTET W THOPHIHBIX OETKOB HAa OCHOBE AHTHTEN W JAPYrux ¢parmeHToB. OHU
BKITIOYAIOT AHTUTENA, OTIWYHBIE OT AHTHUTENI YeJIOBEeKa (TaKWe KaK MBINIHHBIC),
XUMEpPHbIE AaHTUTENIAa W TYMaHW3UPOBAaHHBIE AHTHUTENA. Y JHOACH HAOIIOIAIHNCh
WMMYHHBIE OTBETHI JaXe Ha TyMaHusupoBaHHele aHtutenma (Getts, 2010).
CoOTBETCTBEHHO, BAPHAHTHI OCYIIECTBICHHA BKIFOYAIOT MOJIEKYy-THOPUA IS
TOJIEPOTE€HE3a, COACPIKALIYI0 CBA3BIBAIOIIUMCA C IPUTPOLIUTAMHM (PparMeHT H IO
MEHBIIEH MEpe OJWH AHTHTCH, AHTUTCHHBIM ()PArMEHT WIIA AHTUTEHHBIA MHMOTOII
OJHOTO WJIM HECKOJIBKHUX U3 3THX OETKOB, TIPH 3TOM CBA3BIBAFOIIUKNCS C SPUTPOLIATAMHU
¢parMeHT CchenM(UUECKHd CBA3BIBACTCS, HANPHUMEP, C TIUKOQOPHHOM A WIH
MUMLICHBIO, BBIOPAHHOW W3 TPYIIIBI, BKIFOYAIOMENH OEOK ToNocH 3, rimkodopuH B,

rimukoopuH C WK JpyTHE YJICHBI UENEBON TPyNIbl SpHTPOIUTA. CBA3BIBAIOIUHICS C
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SPUTPOLUTAMH (PPAarMEHT MOKHO, HAMPUMEP, BBIOPATh W3 TPYIIBL, BKIOYAOIIEH

AHTHUTCIIA, q)paFMeHTBI AHTHUTCIL, SCFV, NCOTUAHDBIC IMTAHABI U alITAMCPBI.

BapuaHThl OCYIIECTBICHHUS BKIIIOYAIOT BBHIOOP TOJEPOTEHHOTO AHTHTEHA W3
OCIIKOB, OTIUYHBIX OT OCIIKOB 4YeNOBeKa. [IpuMepsl Takux OCIIKOB BKITFOYAIOT
aJCHO3MH/JE3aMHHA3y, IAHKPEATHYECKYH JIMIAa3ly, M[aHKPECATUYCCKYI0 aMHIasy,
JaKTazy, OOTYyJIMHHYECKHH TOKCHH THIMA A, OOTYyJIMHHUYECKHH TOKCHH THMa B,
KOJUTareHasy, TMalypoHHUAasy, namauH, L-acmaparuHasy, pacOypHukasy, JENUpYIUH,
CTPENTOKUHA3Y, AaHUCTpeIriazy (aHU30WJIMPOBAHHBIM AKTHBATOPHBIM KOMILIEKC
CTPENTOKUHA3B U TUIA3MHHOTE€HA), AaHTUTUMOIUTAPHBIN TIIOOYJIHH, TOTHUBAIICHTHYIO
HMMYHHYIO ChIBOPOTKY ¢ Fab-¢parmenramu mnpoTuB sma 3mMed ceMmeiicTBa
SMKOTOJIOBBIX, HIMMYHHYIO CHIBOPOTKY ¢ Fab-pparmenramu mpotuB aurokcuHa, L-

apruHasy u L-mMeTHoHa3y.

BapuaHTbl OCYIIECTBICHHSA BKJIIOYAIOT BBIOOP TOJEPOTEHHOTO AHTHTCHA W3
AHTUTE€HOB AJUIOTEHHOTO TpPAaHCIUIAaHTaTa 4enoBeka. [IpuMepamMu STUX AHTUTEHOB
ABIIIOTCS CyOBbeaUHUIBI pa3nuuHbix OenkoB ramiotuna MHC kmacca I w MHC
kmacca Il w MUHOpPHBIE AHTUTEHBI TPYNI KPOBHU C OJHOAMHHOKHCIOTHBIMH

noymmopdusmamu, B Tom uncie RhCE, Kell, Kidd, Duffy u Ss.

B HEKOTOpBIX clyyasx TOJNEPOTEHHBIM AHTUTEHOM SBIAECTCA ayTOAHTUTEH, HA
KOTOPBIA Yy TIAIIMEHTA PAa3BHIICA ayTOMMMYHHBIH OTBET WJIH MOMKET Pa3BHUTHCS
AyTOMMMYHHBIH OTBET. [lpumepamu SBISIOTCS TPOWHCYJWH (CaxapHbIA aHa0eT),
KOJUTareHbl (PEBMATOWAHBIA apPTPHUT), OCHOBHOW O€JOK MHUEIHHA (pacCesTHHBIN

CKJIEPO3).

Hanpumep, caxapueiii amader 1 tuma (T1D) sBmsercs ayTOMMMYHHBIM
3a00JIeBAaHUEM, TIPH KOTOPOM T-KJIETKH, KOTOPBIE PACIO3HAIOT OEIKH OCTPOBKOBBIX
KJIETOK, OCBOOOIMIIUCH OT KOHTPOJIA WMMYHHOH PETYJSIHWH W TOJAIOT UMMYHHOU
CUCTEME CHTHAJIbl K paspyllCHHIO TKAHH MOKEIYAOYHOM SKene3bl. bpum
OOHapy’KE€Hbl Pa3NTUYHbIC OEIKOBBIE AHTUTEHBI, KOTOPHIE SBIAIOTCA MHIICHAMH I
TAKHX JUAOCTOTCHHBIX T-KJIETOK, B TOM 4HCIE, cpeau mpoumx, WHCymmH, GADGS,

xpomorpanuH A. Ilpu nmeuennmn wmm npeaynpexaeann 11D Oymer mone3HbIM
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WHIYIIHPOBATh AHTHTEH-CTICIIM(PUICCKYI0 HIMMYHHYIO TOJIEPAHTHOCTH 10 OTHOIICHHUIO
K OTMPEACIICHHBIM TUA0CTOTCHHBIM AHTHUTE€HAM /i1 (PYHKIIHOHAIbHOW WHAKTHBAI[UH
WM yAaJICHUs] THA0ETOTEHHBIX KIOHOB T-kieTok. B mpumepe 14 moapoOHO ommcaHo,
KaK ¢ TIOMOMIBIO MOJICKYJBI-THOPH/IA, TIPE3CHTUPYIOMIEH MHUMOTOI XPOMOTPaHWHA A
(ChrA) B ka4ecTBe TOJIEPOTEHHOTO AHTHTEHA, YCIIEITHO C(HOPMHUPOBAIIH TOJEPOTEHES K
ChrA, Ha ocHoBe maHHBIX 0 T-KII€TKaX, OTIPENEICHHBIX B KAUYECTBE MPOTHOCTHYECKUX
B gapyrux mnpumepax. COOTBETCTBEHHO, BAPHAHTHI OCYLIECTBICHHS BKIIIOYAIOT
MOJIEKYTy-THOPUA JUIA TOJEPOTEHE3a, COACPIKAIMYI0 XPOMOTPAHMH A, aHTHIEH WU
€r0 AaHTHUTEHHYI0 4YacTh WJIM €ro MHMOTOI, BMECTE€ CO CBS3BIBAIOIMIHMCA C
SPUTPOLUTAMH (PPArMEHTOM, TIPU STOM CBSI3BIBAIOIIUMNCS C SPUTPOLMTAMU (PparMeHT
crerU(pUIECKHd CBA3BIBACTCS, HAMPUMEP, C TIUKOGOPUHOM A WIH MHIIEHBIO,
BBIODAaHHOW W3 TPyNNbl, BKIIOYAMOIMEH Oemok mojockl 3, mimkodopuHa B,
riukogopuHa C WK IPYTHE YWICHBI LEICBOU TPYIITBI SPUTPOLUTA. CBI3BIBAFOIIHIACS C
SPUTPOIUTAMH (HPArMEHT, MOKHO, HATPUMEP, BHIOPATh W3 TPYIIIBI, BKIFOYAFOIICH
aHTHTENa, (PParMEeHTHl aHTHTEN, SCFV, MenTHAHbIC TUraHABl M anTaMepbl, W/HIH H3
rpymmbl, Bkmovaromedw ERY19, ERYS9, ERY64, ERY123, ERY141, ERY162,
ERY19', ERY59', ERY64', ERY123', ERY141'| ERY162' u ux KOHCEpBaTHBHBIC

3aMCHBEI.

COOTBETCTBEHHO,  TOJIEPAHTHOCTH  W/HIM  3aJCPXKKA  Ha4Yala WA
MPOTPECCUPOBAHMSA Ay TOMMMYHHBIX 3a00JI€BAHUH MOYKHO JTOCTHYB [T PA3TUYHBIX U3
MHOTHX O€IIKOB, KOTOPBIE SABIIAIOTCS AyTOMMMYHHBIMH OE€KAMH YEIIOBEKAa, KaKOBOU
TEPMHH OTHOCHTCS K PA3IMYHBIM ay TOMMMYHHBIM 3a00JIEBAHUAM, TIPH KOTOPBIX OETIOK
W OCITKH, BBI3BIBAIOIIHE 3a00JICBAHUS, HW3BECTHBI HIIA MOTYT OBITH OTPEAETICHBI

nocpEaACTBOM CTAHAAPTHOI'O TCCTUPOBAHUA.

BapuaHTel  OCymIeCTBICHHS BKIIOYAIOT TECTUPOBAHHE TAI[UCHTA IS
oTIpe/ieNICHHs ayTOMMMYHHOTO O€llka W CO3JaHWE AaHTUTECHA Ui TIPUMECHECHHSA B
THOPUIHOW MOJIEKyIle U (POPMHUPOBAHHUS HMMYHOTOJIEPAHTHOCTH K OenKy. BapuaHTbI
OCYIIECTBJICHHS BKITFOYAIOT AHTHICH MJTH BHIOOP AaHTHT'CHA W3 OJHOTO HITH HECKOJTBKHX
u3 cneayromux o0enkoB. [Ipu caxaprom nuadete 1 THTa OBLUTH OTIPEACIIEHBI HECKOIBKO

TTIABHBIX AHTHTEHOB. WHCYJIMH, TIPOWHCYJIMH, TPENPOUHCYJHH, AeKapOOoKcHuiaza-65
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riryTaMuHOBOM KUCITOTHI (GAD-65), GAD-67, nHCYTMHOMAa-acCOIMAPOBAHHBIN OEIIOK
2 (IA-2) m wncynmHOMa-accoummpoBanHbii Oenok 2B (IA-2[B); apyrue aHTHTEHBI
BkmoyaroT ICA69, ICA12 (SOX-13), kapookcunentuaasy H, Imogen 38, GLIMA 38,
xpomorpanuH A, HSP-60, kapookcunentuaasy E, nepudepuH, mepeHOCUHK TITFOKO3BI
2, MAHKPEATHT-ACCOLMAPOBAHHBIA O€JIOK, SKCTIPECCHPYIOMIHICS B T€MATOKAPIIUHOME,
KHIIEYHUKE U TIOPKETYT0UHOM kenese, S100P, rmuo¢uOpuapHbii KUCTBINA O€JIOK,
red pereHeparuu I, maHkpeaTnueckuil AyOA€HANbHBIM TOMEOOOKC 1, KMHA3y TeHa
MUOTOHHYECKOW IUCTPOUH, crenu(UIHBIA A1 OCTPOBKOBBIX KJIETOK OEJIOK,
POJCTBEHHBIN KaTAIUTUYECKOH CyObEeIUHHIIE TTIIOK030-0-(hocdarassl, u perentops 1-
5, cazannbie ¢ G-Oenkom CCT. Ilpu ayTOMMMYHHBIX 3a00J7€BAaHUSX HIMTOBHIHOU
JKEIIe3bl, BKIIOYas TUPEOUIUT XacHUMOTO W Oo0Je3Hb ['peliBca, TTIaBHBIE AHTHIEHBI
BkimovaroT tHpeornmoOymuH (TG), tupeommnyro mepokcumasy (TPO) m pemenTop
tupeotpormHa (TSHR); npyrue aHTHUreHBI BKIIOYAIOT HATPUH-WOIHBIA CHMIIOPTED
(NIS) u meramun. Ilpu THpEOUA-aCCONMUPOBAHHBIX O(TATEMOIIATHH U ACPMOIIATHH,
TMOMHMO ayTOAHTHUTEHOB WIMTOBHAHOM kene3bl, B ToM 4yuciae TSHR, anTurenom
ABIIIETCSI  PELENTOP  HWHCYIHMHOMOAOOHOTO  (pakTtopa  pocra 1. Ilpm
THITOTIAPATUPEOUIU3ME TJIABHBIM AHTUTCHOM SIBJSIETCS KAJTbIIUH-1yBCTBUTEITBHBIN
peuenrrop. [Ipu 6one3sHn AaIUCOHA TTIAaBHBIE AaHTUTEHBI BKITFOYAIOT 2 1-THAPOKCHIIA3Y,
17a-ruapokcunazy U (pepMeHT, pacHICTUIIIONIHA OOKOBYIO IIEMb XojectepuHa, P450
(P450scc); mpyrue anturens! BkmovaroT peuentop ACTH, P450c21 u P450c17. Ilpu
CHUHIPOME UCTOMICHUS STHYHHKOB TJIABHBIE aHTUTEHBI BKMo4aroT peuentop FSH u o-
eHonasy. llpm ayTOoMMMyHHOM THNO(H3UTE, WX ayTOMMMYHHOM 3a00JIEBAHUH
runodu3a, TJIaBHbIE AHTUTEHBI BKIFOYAIOT cHeUUUIHBIA il TUnodu3a OenKOBBIN
daktop (PGSF) la u 2; npyruM aHTHTEHOM SIBJISICTCSI HOATHPOHHH/ICHOIHHA3A 2 THIIA.
[Ipu paccessTHHOM CKIIEpO3€ TJIABHBIE AHTUTE€HBI BKIFOYAIOT OCHOBHOM O€JIOK MHEJIHHA,
MUETHHOBBIA OJIUTOJCHIPOLUTAPHBIA TIUKOTIPOTEWH M TIPOTEOHITUAHBIN Oenok. [lpu

PEBMATOUIHOM AapPTPUTE TJIABHBIM AHTUTECHOM sBisieTcs kojutareH II tuma. Ilpu

+_+
ayTOMMMYHHOM ractputre riaBHeIM aHTUreHoM sBisgetcs H K -AT®aza. Ilpu
MEPHUIIHO3HOW AHEMHWHW TJIABHBIM AHTHTEHOM SIBSiETCSl BHyTpeHHHH (aktop Kacna.
IIpy nenmakuM IIaBHBIMHM AHTUTCHAMH SBIDIFOTCS TKAHEBAas TPAHCTIyTAMHUHA3a W

TIIMaauH. HpI/I BUTHJIMTO TTTABHBIMHA AHTUT'CHAMU ABJIAIOTCA TUPO3HWHA3a U TUPO3HWHA3a~-
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poacTBeHHbIH Oemok 1 u 2. [lpm MuacTeHWH TpaBHUC TTIABHBIM AHTHTECHOM SIBIIACTCA
AUETUIXOMMHOBBIM penentop. Ilpm BynbrapHod my3elpyaTKeE M €€ BapHaHTAX
ITIaBHBIMH AHTHUTE€HAMU SABIAIOTCS AecMorieuH 3, 1 u 4; Apyrue aHTUT€Hbl BKIIOYAOT
neM(pakCuH, JAECMOKOJUIMHBI, IUIAKOTIOOMH, TEPIUIAKHH, JAECMOIUIAKHHBI U
AlEeTUIXONMHOBBIN penentop. [lpu OymmesHoM memurowe TIABHBIE AHTHTEHBI
BkmoyaroT BP180 u BP230; npyrue aHTUreHs! BKIIFOYAKOT ITICKTHH U JJaMUHUH 5. [Ipu
repneTuGOopMHOM aepmaTuTe J[fOpUHTA TTIaBHBIE AHTHUTEHBI BKIFOYAKOT SHIOMH3HH U
TKAHEBYIO TpaHCTIyTamMuHa3y. llpu mpuoOpeTeHHOM OyIIe3HOM SIUACPMOIIH3E
IIaBHBIM AHTUTE€HOM sBiieTCsa koyutareH VII tuma. Ilpu cucremHOM ckiepose
IJIABHBIE AHTUTEHBI BKIIOYAIOT MATPUKCHYIO METaUIONpoTenHasy | u 3, KojuarcH-
cnermduueckuil OENoK TEmIoBOro Imoka 47 Tuma MOJIEKYJAPHOTO HIAaNepOHa,
¢udpuuH-1 u peuentop PDGF; npyrue anturensr Brmrodaror Scl-70, Ul RNP,
Th/To, Ku, Jol, NAG-2, ueHTpoMEpHBIE OETKH, TOMOH30MEpasy I, SIpBIIIKOBBIE
oenku, PHK-mommmepasy 1, II u 11, PM-Slc, pubpunmapun u B23. [Ipu cmenmannoM
3a00JIeBaHUHU COEMHUTEIIHON TKaHU IIaBHBIM aHTUTEeHOM sBisieTcst U1snRNP. [Tpu
cunapome IllerpeHa riaBHbIMH AHTUTE€HAMU SBIIAIOTCA S/IEPHBIE aHTHTEHBI SS-A U
SS-B; apyrue anturensl Bkmo4aroT (oapuH, momu(AJlD-pubo3a)-momumepasy u
Tonouzomepasy. [Ipu CUCTEMHOM KPaCHOW BOJTYAHKE TJIABHBIC AHTHUTCHBI BKIFOYAKOT
aaepHble Oenku, BKmodas SS-A, 6okc 1 rpymmsl Beicokod moasmwkaocTH (HMGB1),
HYKJIEOCOMBI, THCTOHOBbIe Oenmku u asyxuenodeunyro JIHK. Ilpm cunzpome
['yamacuepa ThaBHbIE AHTHICHBI BKIIOYAIOT OCNKH KITyOOYKOBOH Oa3zaabHOU
MeMOpaHbl, BKodas koimiareH [V tuma. [lpm peBMaTtmyeckod OONE3HH cepala
IJIABHBIM AHTUT€HOM SBIIAETCA CEPACYHBIM MHO3MH. J[pyrue ayTOaHTHUTEHBI,
BBISIBIISIEMbIE MPU ayTOUMMYHHOM MOJUTTIAHAYSIPHOM CHHApOME | THMa, BKIIOYAOT
ACKapOOKCHIIA3y  apOMATHYECKHUX  L-aMHUHOKHCIIOT, THCTHAHHIECKAPOOKCHIIA3Yy,
ACKapOOKCHIIA3y  IUCTEHHCYJTH()WHOBOW  KHCIOTHL,  TPUNTO(PAHTHAPOKCHUIIA3Y,
THPO3UHTHIAPOKCHIIA3Y, (DEeHUIAIAHUHTHAPOKCHIA3y, [HTOXpoMmbl P450 meyeHu
P4501A2 u 2A6, SOX-9, SOX-10, xampIuii-4yBCTBHTEIFHBIN PEIEITOPHBIA OEITOK U
nHTepdepons! 1 Tuma - uaTepdepoH anpda, 6eta u omera. B mpumepe 15 mpemmoskeHo
MOIPOOHOE PYKOBOJACTBO IO TOJEPOTEHE3Y I TAaKUX OEIKOB W, B YAaCTHOCTH, B

Ka4CCTBC MpUMCEPa OITUCHIBACTCA CII0CO0 AT UHCYJIMHA.
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B HEKOTOpBIX CIy4asX TOJIEPOTEHHBIM AHTUTEHOM SIBJIAECTCS UY’KEPOIHBIN
AHTUTEH, K KOTOPOMY Vy TAIlMEHTA PA3BHIICS HEKEJIATEITbHBIH WMMYHHBIH OTBET.
[TpuMepaMu SIBITIOTCS THMINECBBIE AHTUTEHBI. BapuWaHTHI OCYNIECTBICHUS BKIIOYAIOT
TECTHPOBAHHE TAIMEHTA I OMpPEJCIICHHS Yy)KEPOJHOTO AHTHTEHA, W CO3TaHHUE
THOPUIHOM MOJIEKYJIBI, KOTOpas COMEPKUT AHTHUTEH, W JICUCHHE NAlUEHTA JUIA
Pa3sBUTHA UMMYHOTOJEPAHTHOCTH K AaHTHTeHy WM munie. lIpeanokeHbl mpuMepbl
TAKOW TUIIK W/WIA aHTUTeHOB. [IpuMepamMu SBIIIOTCS: U3 apaxuca - KOHapaxuH (Ara
h 1), annepren II (Ara h 2), apaxucoBblii arrmoTHHUH, KOHMMIOTHH (Ara h 6); u3
A0JTOHU: OCHOBHOHM alJIepreH/TOMONIOr OeNnKka YCTOWYMBOCTH K 3a00JEBAaHUAM Ha
31 x/la (Mal d 2), mpeamecTBeHHHUK Oenka-nepeHocunka munuaos (Mal d 3),
ocHoBHOM amnepreHn Mal d 1.03D (Mal d 1); u3 monoka: o-nakransOymus (ALA),
nakToTpancheppur; w3 kuBh: akTHHHIWUH (Act ¢ 1, Act d 1), ¢uronucrarus,
TayMaTHH-1T0100HBIH 0eok (Act d 2), kuBemmuH (Act d 5); U3 ropunisr: anbOymuH 2S
(Sin a 1), rno6ymun 11S (Sin a 2), Genok-nepeHocyuk mmuaoB (Sin a 3), mpodumun
(Sin a 4); u3 cenmpaepes: npodumuH (Api g 4), BBICOKOMOJIEKYJIIPHBINA TITHKOTIPOTEWH
(Api g 5); u3 kpeBetku: auepred Pen a 1 (Pen a 1), amnepren Pen m 2 (Pen m 2),
ObicTpass u30pOpMa TPOTMOMHO3WMHA, W3 TMHICHUIBI WWIH JIPYyTHX 3IIAKOBBIX:
BBICOKOMOJICKYJISIPHBIN TTFOTCHHH, HU3KOMOJIEKY JIIPHBIHA TTIOTEHUH, ajb(a- U raMmma-
TJIHAJIAH, TOPACHH, CEKAJIMH, aBEHHH, W3 KIIyOHHWKH: OCHOBHOW aJUIEPreH KIIyOHHKH

Fraa 1-E (Fra a 1), u3 6anana: nmpodumua (Mus xp 1).

Muorue OenKOBbIE JIEKAPCTBEHHBIE CPEACTBA, KOTOPHIE TPUMEHSIIOTCS B
MEIUIIMHE W BETCPUHAPHH, BBI3BIBAIOT HMMYHHBIE OTBETHI, KOTOPHIE CO3IAI0OT PHCKH
JUTA TAIACHTa W OTPAHHYUBAIOT S(P(PEKTUBHOCTH JEKApPCTBEHHOTO cpeactBa. OHH
MOTYT BO3HUKHYTH C OCIIKAMH YE€JIOBEKA, KOTOPBIC SABITFOTCS CKOHCTPYHUPOBAHHBIMH, C
OelTkaM¥ YeJTIoBeKa, MPUMEHIEMBIMH y TAIIUEHTOB ¢ BPOXKAECHHOW HEAOCTATOYHOCTHIO
BBIPAOOTKH 3TOTO Oeiika, U ¢ OelTKaMH, OTITUYHBIMH OT OEJIKOB YelIOBEKa. bhuto Obl
MPEATIOYTHTETFHBIM TPOW3BOJANTD TOJIEPU3ANMIO PEIUITHEHTA K J3THM OETKOBBIM
JCKAPCTBEHHBIM  CPEACTBAM TIEPEJ  HA4YaJbHBIM BBEJACHHEM, W OBLIO  OBI
MPEATIOYTHTETFHBIM TPOW3BOJANTD TOJIEPU3AIMIO PEIUITHEHTa K J3THM OETKOBBIM
JCKAPCTBEHHBIM CPEACTBAM TIOCIIE HAYAIbHOTO BBEJCHHS W PA3BUTHI HWMMYHHOTO

OTBETa. Y TAIMEHTOB C AyTOMMMYHHTETOM H3BECTEH(HM3BECTHBI) ayTOAHTUTEH(BI), K
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KOTOpOMY(BIM) Ppa3BHUBAaETCA AyTOUMMYHHTET. B 3TUX chny4asx Obuto OBl
MPEANOYTHTETHHBIM TPOU3BOINUTE TOJEPU3ALUIO CYOBEKTOB, TIOABEPKEHHBIX PHCKY,
A0 Ppa3BUTHA AyTOMMMYHHTETa, W OBIIO OBl TPEIMOYTHTEIBHBIM TPOH3BOIUTH
TOJIEPU3ALIMI0 BO BPEMS WM TIOCITE TOSBIECHUS OWOMOJEKYJSPHBIX HHIWKATOPOB
BO3ZHHKAIOLIETO ayTOMMMyHHTeTa. Hampumep, mnpu caxapHom auaGere 1 Ttuma
WMMYHOJIOTHYECKHE HHIWKATOPHl aAyTOMMMYHHTETAa TPUCYTCTBYIOT A0 OOIIHUPHOTO
paspylieHus O€Ta-KIETOK B TMOKEIyJOYHOM JKelle3e W Hayvaja KIMHUYECKHX
MPOSBIICHUN  3a00JIEBAHUS, 3aTPArWBAIOIUX TOMEOCTa3 TJIOKO3bL. bBbUTO OBl
MPEANOYTUTEIbHBIM TPOU3BOJAUTH TOJNEPHU3ALMUIO CYOBEKTa IOCTE BBIABICHHUA ITHX
HMMYHOJIOTHYECKAX  WMHAUKATOPOB [0 HAayala KIMHUYECKHX  IMPOSBICHUMI

3a00JI€BaHHsL.

B HemaBHel pabote moa pykoBoacTBoM Miller ¢ komeramMmu ObIIIO TTOKA3aHO,
YTO NPU KOBAJIECHTHON KOHBIOTALMHM AHTUTEHA C AJJIOT€HHBIMHU CIUICHOLUTAMH €X Vivo
dopMupyeTcs  aHTHTeH-CieNU(pHUUECKass HMMMYHHAsd TOJIEPAHTHOCTh B  Clyvae
BHyTpuBeHHOTO BBeAeHUs Mbimiam (Godsel, Wang, et al., 2001; Luo, Pothoven, et al.,
2008). Cmoco6 BKmO4aeT cOOp IOHOPCKHX AHTHTEHNPE3CHTHUPYIOMIMX KIIETOK
CEIIE3¢HKH M BBEJICHHE HX B XHUMHYECKYI0 PEAKIHUIO COTJACHO CXEME pPeaKIHd
CIIMBAHUS AMHHOB W KapOOHOBBIX KHCIOT. Meroauka okasanach 3((eKTHBHOU B
WHIYKIUA aHTUTEH-CIICIM(PUIECKON TOJCPAHTHOCTH U MBIIIHHBIX  MOJEICH
paccesstHHOTO cKiepo3a (Godsel, Wang, et al, 2001), BiepBbIe BBIABIEHHOTO CaXapHOTO
mmadeta 1 tuma (Fife, Guleria, et al, 2006) W amnOTeHHBIX TPAHCILIAHTATOB
octpoBkoBbiX KieTok (Luo, Pothoven, et al., 2008). Xors TOYHBIH MEXaHU3M,
OTBETCTBEHHBIH 3a TOJIEPOTCHHBIA OTBET, HEU3BECTEH, MPEAIONIATAETCS, YTO OCHOBHOE
TpeOOBaHHE BKIIOYAET MPE3EHTAIMI0O AaHTHTEHAa 0€3 SKCIPECCHU KOCTUMYIIHPYIOUINX
MOJIEKYJT Ha amoONTHYECKHX KIIETKaX, coeauHeHHBIX ¢ anturenom (Miller, Turley, et
al., 2007). Tarxke paccMOTpPEeNd WHKAICYJIHPOBAHUE AHTUTEHOB BHYTPH TEHEH
IPUTPOLMTOB, 00paOATHIBAS IPUTPOLMTHI €X VivO W TIOBTOPHO HX WHBELHUPYS, KaK

npeactaBieHo B W0O2011/051346.
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Beeoenue

MHorue BapuaHTBl OCYINECTBIICHUS HACTOSINETO M300PETEHHUS, H3IIO’KEHHBIE B
JAHHOM JIOKYMEHTE, OMUCBHIBAIOT KOMIIO3HUIIMH, KOTOPBIE MOKHO BBOJIUTH UEIOBEKY
WIH JAPYroMy TAalMEHTY-)KHBOTHOMY. BapWaHTBl OCYyIIECTBICHHA HACTOSIIETO
M300pETeHNA BKIIOYAIOT, HANPUMEP, THOPUAHBIE MOJIEKYNbI, THOPHIHBIE O€IKH,
NENTHIHBIE JIMTAHABL, AaHTUTENa, SCFv, KOTOpble pAacmo3HAIOT AHTUTECHBI Ha
SPUTPOLIUTAX, WM B OMYXOJIX, WM B COCYJUCTOM CETH OIyXOJIEM, a4 TAKKE HX
KOMOMHAMK. OTH KOMIO3MLIMM MOKHO TIONYyYHTh B BHAE (PapMarieBTHUECKU
MPUEMJIEMBIX KOMIIO3ULUH M C TOAXOMAMUMHU (hpapMaLEeBTUUYECKH MPHEMIIEMBIMU

HOCHUTC/IIMH HJIH HAIIOJITHUTCIIIMH.

KoMmo3uumy, KOTOpBIE CBA3BIBAIOTCA C 3PUTPOLIUTAMH, MOTLYT 3TO J€IaTh
cienupUUecKd. OJTa CIEU(PUIHOCTh OOECIIEYMBAET CBA3BIBAHHE KOMIIO3HUIIMN C
SPUTPOLIUTAMH i1 ViVo, a TAKKE aJbTEPHATUBHBIE TPOLIECCHI ex Vivo. COOTBETCTBEHHO,
MOJKHO OCYIIECTBIIITh TMPAMYI0 HWHBEKLHIO KOMIIO3ULMH B COCYJIHUCTYIO CETh
ManueHTa. AJBTEPHATUBOM SBJSETCS WHBEKIUS B TKaHb, HAMPUMEP, MBbIIICYHAs,
JAepMalibHas WM TOJKOXKHAS, JUIs MOCIIEAYIOMIEr0 KOHTAKTa M 3aXBaTa 3PUTPOLIUTA.
Bapuantom OCymEeCTBIIEHHS HACTOSMIETO HM300PETEHHS SBIBIETCS CHOCO0 WHIYKIAW
TOJIEPOTEHE3a Y TAIMEHTa, BKIIOYAIOUIMH BBEJCHHUE MALMEHTY TOJIEPU3HPYIOLIETO
AHTHTCHA B aCCOIMAIIMHA CO CBA3BIBAIOIMUMCS C SPUTPOLMTAMHU (PParMeHTOM st
MPUCOECTUHEHHS, TAKUM 00pa30M, aHTHUTEHA K SPUTPOLUTY i Vivo, TIPUCOETUHEHHE i1
Vivo MOKHO, TAKHM 00pa30oM, BBITIOHATH 0€3 00PaOOTKH SPUTPOIUTOB €Xx Vivo. ITOT
CTII0CO0 MO’KHO BBITIOJHATH B CITy4Yae, KOTJA SPUTPOLMT HE JIETAd alONTHYECKHM B
pe3ynbTaTe BBHIMOJTHEHHUS CIOCO0A. DTOT CIOCOO MOKHO BBITIOJTHUTH TaK, YTO B HEM
OyJeT OTCYTCTBOBATH (OH HEe OyAET BKIFOYATh) BO3JACHCTBHE HA SPUTPOIUTHI OJHOTO
WM HECKONBKHUX W3 CHIMBAIOLIETO CPEJACTBA; CIIMBAIOIIETO CPEACTBA, KOTOPOE
CHIMBAET TMOBEPXHOCTHBIE MOJEKYJIbl 3pUTPOLIMTA; CLIMBAIOLIETO CPEACTBA,
COZIEPIKAIET0 TI0 MEHBIIEW Mepe ABe (PYHKIMOHATBHBIC TPYMIIBI; CIIUBAFOIIETO
CpelIcTBa, KOTOpo€  OOpa3yeT  KOBAJICHTHYIO  CBS3b C  JPUTPOLIMTOM;
(YyHKIMOHATBHBIX TPYTI, KOTOPBIE 00Pa3yOT KOBAJEHTHYIO CBSA3b C SPUTPOLIMTOM;

M aHTUI'€HA W/WIH aHTUT€HHOTO BCHICCTBA, KOTOPBLIC KOBAJICHTHO CBA3BIBAKOTCA C
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sputpormToM. Criocod MOKHO BBITIONHATH TaK, YTO SPUTPOLIMTHI W/ WM AHTUTECHBI HE
Ooynyt comepxkars 1-oTHn-3-(3-mumetunamuHonpormn)kapooauumua (EDC; Tawxe
EDAC wmu EDCI) w Ttarkke MOryT HE BCTYNmaTh B KaKHE-THOO PEAKIHMH C
KapOOAMUMHUIOM. DTOT CIIOCOO MOYKHO BBITIOJIHATH C Ay TOJIOTUYHBIMH 3PUTPOLIMTAMH,

U B HCM MOTYT HC OBIThH SaﬂeﬁCTBOBaHBI AJUTOTCHHBIC DPUTPOLHTEHI.

JIns BBIONHEHWS BapUAHTOB OCYIICCTBIICHHS, OINWUCAHHBIX B JAHHOM
JDOKYMEHTE, MOYKHO TPHMEHATH (HApPMAICBTHYCCKH TPHEMIIEMBIE HOCHUTEIH WM
HanoHUTENH. HamotHUTEeh 03HAYaeT HHEPTHOE BEINECTBO, IMPHUMEHIEMOE B KAUYECTBE
PAacTBOPHUTENS WM OCHOBBI JUIA TEPANEBTHUECKOTO cpeAcTBa. (DapManeBTHUECKH
NPUEMIIEMBIE HOCHTEIH NPUMEHSIOT, KaK TPABUIIO, C COEAMHEHHUEM /IS TOTO, YTOOBI
CO3JaTh COEIWHEHHE, NMPUTOJHOE /I TepalmvH WM B KauyecTBe mpemapara. Kak
MpaBWIO, IS JIIOOOTO BemecTBa (PapMAlEBTHUECKH TMPHUEMIIEMBIM HOCHTEIIEM
ABTSIETCS MATEPHAJL, KOTOPBIH OOBEAUHAECTCSA C BEIIECTBOM /IS TOCTABKH JKHBOTHOMY .
MoryT ObITh HEOOXOAMMBIMU WM JKENATETbHBIMHU CTAHAAPTHBIE (PapMaLeBTHUECCKUE
HOCHTEIIH, BOJHBIC, TMOPOLIKOBBIC WIIM MACIITHBIE OCHOBBI, 3aryCTHTENId M T.Ja. B
HEKOTOPBIX Cy4asX HOCHTE]b SBSETCS CYHNICCTBEHHBIM Ui JOCTABKH, HAIPUMED,
ISl COMFOOMITM3AIMN HEPACTBOPHUMOTO COCTUHEHHUS B ILEISIX JOCTABKH B JKHIKOM
cocrossHuM; Oydep - mana KoHTpoist pH BemecTBa ¢ IENBIO COXPAHEHHUS €ro
AKTHBHOCTH WJIH PACTBOPHUTENb - JIsl MPEIOTBPAIICHUS TMOTEPH BEIIECTBA B COCY/C
A7l XpaHeHHWs. B Apyrux ciyd4asx, OJHAKO, HOCHUTEb MPHMEHICTCSA s yA00CTBa,
HATMpUMEpP, SKHUAKOCTh s Oonee ymoOHOro BBeaeHHs. DapManeBTHYCCKH
NPHUEMIIEMBIE COJIM COEJMHEHHH, OMWUCAHHBIX B JAHHOM JOKYMEHTE, MOKHO
CHHTE3UPOBATH COTJIACHO CIIOCOOAM, U3BECTHBIM CIEIHAIHUCTAM B JAHHBIX O0JACTSAX.
Takum oOpaszom, (hapMaEeBTHYECKH MPHUEMJICMbIE KOMITO3UIUH XapaKTEPU3YIOTCS
BBICOKOW CTENEHBPIO OYHCTKA C W30aBIIEHHEM OT 3arpsa3HUTENICH, SBISIOTCS
OHOJIOTHYECKH COBMECTHMBIMH M HETOKCHYHBIMH, TNPHUTOJHBIMU JJIsi BBEICHHS
nanueHTy. B ciiydae mpuMeHEHHs BOABI B KAYECTBE HOCHTEIA BOJA XapPAKTEPHU3YETCS
BBICOKOH CTENEHBIO OYMCTKA M 00paboTaHa C HW30aBICHHWEM OT 3arpsA3HHUTENCH,

HAIMPUMED, IHAOTOKCHUHOB.
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CoenuHeHHs, ONMUCAHHBIE B JAHHOM JOKYMEHTE, OOBIYHO BBOJAT B CMECH C
MPUTOJHBIMA ~ (PApMAIIEBTHUECKAUMH PACTBOPHUTEIAMH, HAMOJHUTEIAMH, CyXHMH
pa30aBUTENSIMH WM HOCHUTENIMH  (Ha3plBa€MblE B  JIAHHOM  JIOKyMEHTE
(apManeBTHYECKH TIPHEMJIEMBIM HOCHTEJEM, WM HOCHTENEM), BBIOPAHHBIMHU
MOJXOAAIMUM O00pa3oM C YYETOM TMpeanonaraeMod (opMbl WM BBEICHUS H B
COOTBETCTBUH C TPAAUIMOHHON (papMareBTHUECKON MpPaKTHKOW. Takum oOpasom,
JOCTABIAEMOE BEIIECTBO MOKHO TIOJYYUTh B (pOPME, MPUTOTHOM I MEPOPATBHOTO,
PEKTAIBHOTO, MECTHOTO BBEACHUSA, BHYTPUBEHHOW HHBEKLUUH, BHYTPHCYCTaBHOU
WHBEKIMH WK APEHTEPATIbHOTO BBeAeHHE. HocuTeNnn BKITIOYAOT TBEP/IbIE BEIECTBA
WU JKUAKOCTH, U THUIT HOCUTETS BHIOMPAIOT C YYETOM NPUMEHAEMOTO THIIA BBEACHUA.
B kadecTBe HOCHUTENEH, HampuUMeEp, U MHJIONEH, MOYKHO BKJIIOUHUTH IPHUTOJHBIC
CBASYIOIIME CPEACTBA, CMAa3bIBAIOIIME CPEACTBA, PA3PBIXIUTENH, KPAaCHUTENH,
apOMaTU3aTOPhl, AHTUCIIC)KUBAIOIIME CPEACTBA M CPEJICTBA, CIIOCOOCTBYIOIIHUE
raBiaeHuo. Hanpumep, akTHBHBIM KOMIOHEHT MOKHO OOBEIMHATH C HETOKCHYHBIM
(bapMareBTHYECKH MTPUEMIIEMBIM HHEPTHBIM HOCHTEJIEM IS TIEPOPATIBHOTO BBEICHUS,
TAaKMM KaK JIAKTO3a, JKEJIATUH, arap, Kpaxmaj, caxaposa, IF0K03a, METUIILEIUI003a,
creapar Marams, ¢ocdar IUKATBIHA, CyIb(paT KaJbIHsi, MAaHHHUT, COPOUT W T.I.
CoerHEHUS] MOYKHO BBOJUTH TIEPOPATBHO B TBEPABIX JIEKAPCTBEHHBIX (POPMAX, TAKHX
KaK KarcyJbl, TAOJIETKH U MOPOIIKH, WITH KUIKHX JICKAPCTBEHHBIX (POPMAX, TAKUX KaK
SJIMKCHUPBI, CHPOTIBI M CYCTICH3WH. AKTHBHBIE COCIUHECHHSA TAK)KE MOKHO BBOJIHTH
MapeHTEPATBHO, B BUE€ CTEPHIIBHBIX KUAKHX JIeKapcTBEHHBIX popm. Takke MOKHO

MPUMEHATH Oy epsl s TOCTIKEHHUS (PH3HoIorHIecKoro pH MM 0cMOIApHOCTH.
[MTPUMEPBHI

ITpumep 1. XapakTepucTHKAa MOJIEKYJIIPHOM MHUINEHH CBS3BIBAHMS C 3PUTPOLUTAMH

MBbIIITHA

Pesynerar. [l momcka MonekyIsipHOM MumeHH aiua nentvaa ERY1 nmpumensann
MeToasl  appuHHOW  XpomMarorpadum ¢ TMOMOUIBIO  OHOTHHHUIIMPOBAHHOTO
pacTBOpHMOro mentuaa; 3T0T crmocod BeiBHA Tiukodopua A (GYPA) B kadecTse

murasna ERY1 Ha memOpane spurpoumra. [Ipn wHKyOarmu SpUTPOLMTOB LETHHOU
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kpou ¢ mentugom  ERY1,  ¢yHKIMOHaANM3WpOBaHHBIM  OWOTHHOM U
(OTOAKTUBHUPOBAHHBIM CIIMBAIOIIUM CPEACTBOM, C MENTHA-OHOTHHOBBIM KOMILIEKCOM
OBLT KOHBIOTUPOBAH €IWHCTBEHHBIM Oemok ¢ maccod 28 k/la, oOHapy>KEHHBIH C
MOMOIIIBI0 BECTEPH-OIOTTHHTA C IPUMEHEHHEM CTPENTaBUAMHA. JIM3aT peakimOHHON
CMECH THIATENIBHO OTMBIBAJIA M OUHUIIAIIN C MOMOIIBI0 MArHUTHBIX I'PaHyJl, MOKPBITBIX
CTPENTABUAMHOM, JJII OOECTIEUEHHUSI OTCYTCTBUS HEMEUEHBIX OENKOB B OCTABIIEMCS
mu3are sputpouuToB. Kak M mpeamonarajioch, INENTUAY C HECOOTBETCTBHEM HE
VAaI0Ch OCYLIECTBUTh KOHBIOTALMIO HU C OJHUM OenkoMm sputpormrtoB. [lentua c
HecooTtBeTcTBUEM, PLLTVGMDLWPW (SEQ ID NO:2), pazpaGoTanu coaepKamum
T€ JK€ AMUHOKHCIIOTHBIE OCTaTKH, 4YTO U ERY'1, U cooTBeTCTBYIOIIMM €ro Tonorpaduu
rupooOHOCTH. CeeneHus, MOATBEPKIAIOIIHE BHJIUMBII pasmep
B3aUMOJICHCTBYIOIIETO O€Ka, CBHIETEIBCTBOBAIA O HECKOJIBKO MEHBIIMX IIO
pasMepy, OJHOKPATHO MPOXOAAIIUX Yepe3 MeMOpaHy O€nkaxX, BBICTYNABIIMX B
Ka4eCTBE BECPOATHBIX JIUTAHIOB, a MMEHHO TIIuKodopuHax. BectepH-OMOTTHHT C
npuMeHeHneM aHTUTeNl K GYPA Tex jke caMbIX OYHIICHHBIX 0OPA3IOB, IMOTY4YEeHHBIX
W3 PEAaKIUU CIIWBAHWA, TMOATBEPAMI, YTO OMOTHHUIMPOBAHHBIM OCIIOK-KaHIUIAT

npeacTaBisut coooit GYPA.

Konokamuzammro ¢gara ERY1 ¢ GYPA anammsupoBamu ¢ momMonipi0 KOH(OKATHHOU
MHUKPOCKOTIMH  BbICOKOTO  paspemieHuss. GYPA B €CTECTBEHHBIX  YCIIOBHAX
SKCIIPECCUPYETCS U MPEACTABIEH B BHJE YaCTH KOMIUIEKCA, COAEPIKAIIETO HECKOIBKO
MeMOpaHHBIX OelKOB u OenkoB mmrTockenera (Mohandas and Gallagher, 2008). Oto
BU3yallbHO mposiBisieTcss npu okpamuBaHud GYPA, B COOTBETCTBHHM C KOTOPBIM
HEOJHOPOJHOE MEYEHHE OBUIO OTMEYEHO Ha Tepudeprur 3KBaTOpa KIeTKH. MedeHue
¢ara ERY1 oOycrmasnuBano OKpalmWBaHWE OYEHb OJM3KOW Tomorpaduu. Beicokwmii
ko durmeHT epekpritus 0,97 B aHANH3E KOJOKATHU3AIMH TTOATBEPIAIT BBIBOJ, O TOM,
yto ¢ar ERY1 u antuteno k GYPA cBA3BBAaOTCA C TE€M JK€ CAMBIM OEIKOM.
Knactepuzammio GYPA Taxke HaOmromgamud B SPUTPOLMTAX, MEYEHHBIX (aroMm u3

OMOTHOTEKH, OJTHAKO, HH CBA3bIBAHHUE (hara, HU KOJIOKAIIM3AIHS HE TTPOSBUITHCH.

Cnoco6. Ientun ERY1 (HHoN-WMVLPWLPGTLDGGSGCRG-CONH5) (SEQ ID

NO:19) u mentun ¢ necootBerctBHeM (HHN-PLLTVGMDLWPWGGSGCRG-
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CONH,) (SEQ ID NO:20) cunaresupoBau ¢ nomombro f-moc-cTpareruu

cTa"maptHoro TBepaodasznoro cunareza Ha cMonie TGR. TlenTua oTaensmu oT CMOJIBI B
pactBope 95% TpudpTOpyKCYyCHOM KHCIOTHI, 2,5% sTanmutuona, 2,5% BOABI H
OCAKIATN B OXJAKIACHHOM Ha JbIy AMSTHIOBOM 3(pupe. OUHUCTKY TPOBOIWIH B
cuctreme ana mnpenapatuBHol BOXX-MC ot Waters ¢ moMOImpr0 KOJOHKH C

obpamennou ¢azou C18.

ERY1 u mentua ¢ HecooTBETCTBHEM KOHBIOTHpOBaIH ¢ Mts-Atf-Onorunom (Thermo
Scientific), kak TPeATOKEHO H3TOTOBUTENEM. BkpaTue, NenTtuasl pacTBOPSUIM B
PBS/DMF wu BBOAMIM Ha HOYb B peakuuio ¢ 1,05 skpuBanenrom Mts-atf-Onotuna mmpu
temneparype 4°C. Ilocme oTcrauBaHuMsA PpPEAKUMOHHOM CMECH C IOMOMIBIO
HeHTpH(YTUPOBAHUA OMOTHHUITMPOBAHHBIN ITENTH/, HHKYOUPOBAIIU C YPUTPOLIUTAMH B
PBSA-50 B teuenue 1 u npu 37°C, KIeTKH OTMBIBAIM JBaXIbl B cBeskeM PBS u
obmyyamu Y@-nyyamMu ¢ JUIMHOW BOJNHBI 365 HM NpH KOMHATHOM TEeMIIEpaType.
Knetku nmusuposanu mytem 0OpaOOTKH yIbTPAa3BYKOM, H JTU3AT OYHMIIATHN C TIOMOLIBIO
MArHHTHBIX TPaHYJI, MOKPBITHIX cTpenTaBuauHOoM (Invitrogen). Dmoar BRUIMBAIA HA
SDS-PAGE u nepenocunu Ha memOpany PVDF, 3ateM BBIIOTHSIIA HMMYHOOIOTTHHT

¢ momomipio ctpentapuanHa-HRP (R&D Systems) v anturen k GYPA mbimnm.
[Ipumep 2. XapakTepUCTHKA CBA3BIBAHUSA C IPUTPOLIUTAMH YEIOBEKA

Pesynbrar. Jns XapakTepUCTHKH BBIOPAHHBIX TENTHAOB, KOTOPBIE CBA3BIBAIUCH C
SPUTPOLUTAMH YEIIOBEKA, OAKTEPHH, SKCTIOHHUPYIOIIHE KaKIbIi KOHKPETHBIN TIETITHI,
MOABEPTAIA AHAIM3aM CBA3BIBAHUA C MHOTOYUCJICHHBIMM THNaMu Kietok. [llects
(ERY19, ERY59, ERY64, ERY123, ERY141 u ERY162) u3 cemm nentuaos
cnenu(pUUEcKHd CBA3BIBATNCH C OPHUTPOLUTAMH YEIOBEKAa IO CPABHEHHUIO CO
CBSI3BIBAHUEM C KJIETKAMH DIIHTENNS YeioBeka 293 T U KireTKaMH SHIOTENS YeJTOBEKA
HUVEC. Takxe nentupl CBSI3bIBANIKMCH C KIETKaMU KPOBH YenoBeKa rpynn A u B, HO
HE KPOBH MBIIIH, YTO YKA3bIBAET HA TO, YTO 3TH MENTHIBI OBLIH CHCIM(PUIHBIMA IS
KPOBH YEJIOBEKA, HO HE 3aBHCEIM OT OOMMX AHTHTEHOB Tpynm KpoBH. [lenmrums
CHUHTE3UPOBAITH C TIOMOIINBIO f-moc-cTpaTeruu CTaHAapTHOTO TBEPXO(A3HOTO CHHTE3A,

KOHBIOTUPOBAJIM ¢ HAHOYACTHIAMH H AaHAIW3HUPOBAIWM HAa NPCAMCT CBA3bIBAHUA C
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KOHKPCTHBIMU THIIAMHU KJIICTOK, KAaK YKa3aHO BBIIIC. CBs3pIBaHUE C MOBCPXHOCTBIO

OPUTPOLUTOB U3YyHaAJIA C TIOMOIIIBIO KAK MUKPOCKOIIHNH, TaK U HpOTO‘IHOfI OHUTOMCTPHH.

[lpumep 3. HMHaykuous aHTHUTeH-cieNU(UYECKOW HMMMYHHOH TOJIEPAHTHOCTH
MIOCPEACTBOM  HEKOBAJICHTHOIO  CBSA3BIBAHMA C  JPUTPOLMTAMH  AHTHUICHA,
KOHBIOTUpOBaHHOrO ¢ mnentuaoM ERY1, wmnm anTurena, KOHBIOTMPOBAHHOIO C

nenTUaAOM, CBA3SBIBAIOIUMCA C SPpUTPOLHUTAMH YCTTOBCKA

Js nonmydenus 3PQPEeKTUBHOTO W CHEIUPUIECKOTO OMOPHUIUIECKOTO CBS3BIBAHUS
aHTUIEHA C DJSPUTPOLUTAMHM TpuMeHsu nentun u3 12 amuHokucior (ERY1),
OTIMCAHHBIA C TOMOINBIO (PAaroBOTO JIUCIUIES, M CHEHU(UUECKOTO CBA3BIBAHUS C
rmukoopunom A wmbeimu (Kontos and Hubbell, 2010). B stoM wuccrnenoBanuu

MozenbHbIH aHTUreH OVA mpuMeHsnIM y JMHHUM TpaHcreHHbIX Mmpimed (OT-1), y

KOTOPBIX  MOIYJIALMA CD8'  T-kieTok JKCHpeccupyer peuentop  T-KJIETOK,
cnetuuunbii 111 ummyHogomuHanTHOTO SIINFEKL mentuma OVA (SEQ ID
NO:3), mpesentupyemoro MHC 1. TTentug ERY 1 xumudecku korbroruposami ¢ OVA
s cosnanus Bapuanta OVA (ERY1-OVA), KOTOPBIH CBSI3BIBAETCS C SPUTPOLIUTAMHU
MBI C BBICOKOM adduHHOCTRIO W crnemuduanocTeio (¢ur. la). C momompro
KOH()OKATBHOM MHKPOCKOIIHH BBICOKOTO Pa3pemlIeHUs] ObUTH TOITBEPKIACHBI Ooee
panHue HaOmomeHus kKacatenbHO cBA3biBaHUS ERY1 (Kontos and Hubbell, 2010), a
WMEHHO, JIOKaIW3alus Ha mepudepurd SKBaTOpa KIETOYHOM MeMmOpaHbl 0e3
BHYTPUKJICTOYHOW  TPAHCIIOKAIIMM  O€jKa, KOHBIOTHpoBaHHOTO ¢  ERY1.
Omnocpenosanroe ERY1 cBaspiBanme ¢ TTUKOGOPUHOM A OBUIO CTIENA(UIHBIM IS
MOCTIETOBATEIFHOCTH, TOCKOIbKY BapuaHT OVA KOHBIOTHPOBAICS C TIEMTHIOM C
HecooTBeTcTBHEM (MIS-OVA), comepskaniuM aMHUHOKHUCIIOTHI, HACHTHYHbBIE TAKOBBIM
ERY1, oaHako, ObUT CKpeMONHpPOBAH B TEPBHYHOM IOCIICOBATEIIBHOCTH,
OOHapy’kHBasgs HUYTOXKHO Manoe cBa3piBanue (Pur. 1b). OVA, KOHBIOTHPOBAHHBIN
TOJIBKO CO CHIMBAIOIIEH MOJIEKYJIOM, IPUMEHAEMOM i1 KOHBIOTHPOBAHUA C
NENTHAOM, HE TPOSABIST KAKOW-THOO H3MepuMod apPUHHOCTH MO OTHOIIEHHIO K
SPUTPOLIMTAM, YTO CBUAETEIBCTBOBAIO O TOM, 4YTO cBs3biBaHHe ERY1-OVA
MPOUCXOAHMIO B PE3yNIbTaTe HEKOBAJECHTHOTO B3aWMOJEUCTBUS MEXKIY TENTHAOM

ERY1 wu rmukodopuHom A Ha moBepxHOCTH 3Sputpormra. Tawke ERYI1-OVA
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CBSI3BIBAJICA C 3PUTPOLMTAMHU C BBICOKOHM a(PUHHOCTHIO, JEMOHCTPUPYSA TOJOOHYIO
aHThTENaM KoHCTaHTy auccoumarmu (Ky) 6,2 + 1,3 HM, ompeneneHHy0 ¢ MTOMOIIBIO

W3MEPEHUN PAaBHOBECHOTO CBsi3bIBaHus (ur. Ic).

CesazbiBanne ERY1-OVA ¢ nypKyIupyOmuMu 5pUTPOLIMTAMH NOATBEPKIATH i ViVo
MocJie BHYTPUBEHHOTO BBEACHUA MbImam. OOpasipl LeTbHOW KPOBH, B3AThIE yepe3 30
MuH. mniocne wuHbekuuu 150 mMkr OVA wm ERY1-OVA, mnoarsepxxaanu
cnerpduueckyro crnocooHocTh ERY1-OVA Kk CBA3BIBAaHUIO C 3PUTPOLMTAMHU JAKE B

CIIOKHOM T€TepOreHHOM cpene kKpoBU U cocyauctor cetu. ERY1-OVA cpsa3biBancs ¢

+
spurpouutamu (CD45%), Ho He ¢ nedikoumutamu (CD45 ), uro Obuto cooOpa3HO
accormarmu ¢ rmukopopuHom A. CesspiBanue ERY 1-OVA Obuto HeCMENIEHHBIM 110

OTHOHIICHHUIO K alIONTHYCCKOMY COCTOSAHHIO DPUTPOLHMUTOB IIPHU CUIIBHOM CBA3bIBAHUHU C

MOIYJIALUAMHU KaK aHHeKCI/IH-V+, Tak U ¢ aHHeKCUH-V CD45". ®apMaKkOKHHETHYECKHUE
ucciaegoBanmusa KoHpiorata OVA mokaszamu, uto cBsa3eiBanue ERY1-OVA ¢
SPUTPOILMTAMH i1 Vivo OBIIO CTAOWIBHBIM, TPH 3TOM JEMOHCTPHPOBAICA MEPUOJ
MOJTy>KM3HU Ha moBepxHocTH 3putpoumta 17,2 v. ERY1-OVA ocrtaBasnics cBA3aHHBIM
C DPUTPOLIMTAMH B TE€UEHHUE 72 4. MOCJE BBEJIEHUSA;, B TE€YEHHE 3TOTO BPEMEHHOTO
MPOMEIKYTKA Y MBIITH BRIBOAWIOCH mpuMepHO 13% spurpormros (Khandelwal and
Saxena, 2006). KonmruecTBeHHOE OTpeneeHHe CBA3AHHOTO C spurporuToM ERY1-
OVA in vivo moka3ano CpaBHUTENIBHO BBICOKYIO Harpy3ky 0,174 + 0,005 ur OVA Ha

10° SPUTPOLIUTOB.

JIns HCKIMOYEeHHS JOOBIX BO3MOXKHBIX (PH3HOJIOTHIECKHUX BIUsSHUHM Harpy3ku OVA Ha
(YHKIMIO JPHTPOLMTOB TEMATOJOTHYECKHE TAPAMETPHl XaPAKTEPHU30BAIH B
pazIUYHBIE MOMEHTBI BPEMEHHM TMOcie BHYTpuBeHHOro BBeneHHs ERY1-OVA wmm
OVA. CspaspiBanue osputpouutoB ¢ ERY1-OVA He BbBI3bIBAIO HUKAKUX
OOHAPY)KHMBIX PA3IMYMA B TEMATOKPHUTE, OOBEME JPUTPOLMTA HWIIH COJEPKAHUH
TeMOTJIOOMHA B 3PUTPONMTE TO CpaBHEHWIO ¢ BBemeHmeM OVA. DTH pe3ynbTarhl
MOKA3bIBAIOT, YTO CBA3BIBAHWE JSPUTPOLMTOB C AHTUTEHOM, OIOCPEJOBAHHOE

rTUKO(OPHUHOM A, HE U3MEHAJIO WX T€MATOIOTHIECKUX TTAPAMETPOB.
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JIns BBIABICHHSA KIIETOYHBIX MHINEHEH CBSI3aHHOTO C SPUTPOLMTAMHU AHTHTEHA TPH
BBEJICHUH MBIIIAM BHY TPUBEHHO WHBEIIMPOBAIHN O€IOK aNTO(UKOIMAHNH C CHIbHBIMU
(dayopecleHTHBIMH  CBOWCTBaMH,  KoHbrorHpoBaHHbii ¢  ERY1  (ERYI-
anmnopukormanus) iy nentuaoM MIS (MIS-annodukormanns). AHaMU3 MOMyIAUAH

DC cene3eHkHu Mo METOAY NMPOTOYHOM LUTOMETPUM yepe3 12 u 36 4 mocie BBEACHUA
nmokasan ysenuueHHbd B 9,4 pasa 3axBar ERY1-amnodukommanmna DC MHCIT'
CD11b CDl1l¢ mo cpaBHeHHIO ¢ MIS-amroukoMaHUHOM, TIPH 3TOM HAOJFOIATICS
cxongubii 3axBaT ERY1-ammopukonmannna u MIS-anmmodukormanuna DC MHCII+
CD11b CDllc . JlononHuTeNBHO OBITO 0OHapyskeHo, yto MHCII CDSo. CDl1lc

+
CD205 DC cene3enku 3axBarbBatoT ERY 1-annodukonmanun B 3 pasa cuiabHee, yeM
MIS-anmodukonmanuH, X0Ts aO0COMOTHAS BEIMYHHA ObLTA 3HAYHTEIHHO HIDKE, YeM

s apyrux nomynsuud DC B cenmesenke. Takoe HalleMBaHHWE AaHTHTE€HAa Ha

HEAKTHBHUPOBAHHBIC H CD8a CD205 DC ceie3eHKH MOTIIO YCHJIUTh TOJEPOTE€HHBIN
MOTCHIMA CBI3BIBAHUA C JPUTPOLUTAMHM, IIOCKOJIBKY JTH NOMYJSAIHMHA OBUTH B
3HAYUTEIHPHOU CTETIEHU BOBJICUYEHBI B TOJIEPOTEHE3, AKTUBUPOBAHHBIN aITONTHYECKUMHU
kimetkamu (Ferguson, Choti, et al., 2011; Yamazaki, Dudziak, et al., 2008). B meueHu
TaKKe HAOIIOAAIOCh CYIIECTBEHHOE ycuieHme 3axBata ERY 1-amnodukormanuHa

renatoruramu (CD45” MHCII™ CD1d’; B 78,4 pasa) U 3Be3T4ATHIMU KIETKAMH TIEUEHH

(CD45 MHCIT CD1d+; B 60,6 pa3) mo cpasHeHHo ¢ MIS-ammodpukormanuaoM; 00€

nomy A OMHUCBhIBAIIM B KAa4YCCTBC AHTUICHIIPC3CHTUPYIOIHUX KICTOK, KOTOPBIC

+
AKTUBUPYIOT JAeNenuoHHyr0 TosiepantHocTh CD8 T-xmerox (Holz, Warren, et al,,

2010; Ichikawa, Mucida, et al., 2011; Thomson and Knolle, 2010). I[TpumeuaTensHo,
YTO TaKOW 3axBar He HaOmomancs B DC meueHu (CD45+ CD11c¢") wm xeTkax

Kyndepa (CD45+ MHCIT" F4/80+), KOTOpPBbIE (PYHKIMOHHPOBATH B KA4ECTBE
KOMITOHEHTOB PETHKYJIOHIOTEIIHAIBHOM CHCTEMBI, OKAa3bIBAIOIIECH COJACHUCTBUE B
BBIBEJICHUH SPUTPOLMTOB U YACTHUL, TOKPBITBIX KOMIUIEMEHTOM. [[OBBIIIEHHBIN 3aXBaT
CBA3aHHOT'O C DJPUTPOLMTAMH AaHTUreHa ToJjieporeHHbIMH DC cene3eHKH H
MNOMYJHALMAMM  KJIETOK TEYEHU CBHACTEIBCTBYET O BO3MOKHOCTH  CIIOXKHOTO

B3aUMOCBSI3aHHOTO MEXaHHM3Ma AaHTHTCH-cienupuUeckor jaenmenuu  T-KIIETOK,
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aKTHBHpOBaHHOfI B3aUMOBJIMAHHCM HCJ'II/IM(l)OI/I,I[HBIX KIICTOK IICUYCHHU U KaHOHHUYCCKHUX

KICTOK CCIIC3CHKH.

beuio 3amedyeHo, 4ro cBs3biBaHuE dSputpouutoB ¢ ERY1-OVA npusoaut k
3 ekTHBHON TEPEKPECTHOW MPE3CHTAIMH HMMYHOJAOMHHAHTHOTO smutoma OVA,
npeseatupyemoro MHC [ (SIINFEKL) (SEQ ID NO:3), ¢ momompio APC wu

COOTBCTCTBYIOIICTO OpUMHPOBaHUA PCAaKTUBHBIX T-xneTok OEPEKPECTHO-

pearupyroniuM aHTHTEHOM. CD8  T-kietku OT-I, meuennsie CFSE (CD45.2+),
ajmonTuBHO mepeHocunu Memiam CD45.17. Tlponugpepammro CD8" T-kaetox OT-I
WU3MEPATIM B TeYEHUE 5 THEU mocie BHyTpuBeHHOro BBeaeHus 10 Mxr OVA, 10 Mkr
ERYI-OVA wumu 10 MKr HEpeneBaHTHOTO CBA3BIBAIOIIETOCS C SPUTPOLUTAMH
anturena, ERY 1-rmyratron-S-tpancdepass (ERY1-GST). Ipomudepamua CDS™ T-
knetok OT-I, onpenenennas mo pas6asnenmto ¢ayopecueHtaoro cpeacrsa CFSE,
U3MEPEHHOMY € IMOMOINBIO MPOTOYHOM LIMTOMETPHHM, 3HAYHUTEIBHO YCHIIMBAIIACH Y
MmbImieH, koropbiM BBoIIM ERY 1-OVA, 1o cpaBHeHuto ¢ Temu, komy BBoaAuIu OVA,
YTO yKAa3bIBaj0 Ha TO, YTO CBS3BIBAHUE C 3PUTPOLUTAMH MOBBIMIAIO MPUMHPOBAHUE
anTHreH-crierpduyeckux CD8” T-KIIeTOK IepeKpecTHO-PearHpyIOIHM AaHTHICHOM II0
CPaBHEHHWIO C PACTBOPUMBIM AaHTHTeHOM. [lomOOHBIE pPE3yIbTaTHl TaKXKE OBLTH

MOTY4€HBI PU BBEACHHUH /103bI aHTUTEeHA 1 MKT, MeHbIIEH B 10 pas3, uTo yKa3bIBaio Ha

NIMPOKUH THHAMHYECKHN AHama3oH 3QQPEeKTUBHOCTH TpoHdeparmu CD8 T-kietok
OT-I, uHAYUMpPOBAaHHON AHTUI€HOM, CBSI3aHHBIM C 3PUTPOLMTOM. Pe3ynmpTaThl 1O
MEPEKPECTHOW  TPE3CHTAMA W TNPUMHPOBAHUIO  TEPEKPECTHO-PEATHPYOIIAM
AHTUTEHOM COIJIACYIOTCA C APYTMMH HCCJEIOBAHUAMM KacaTeIbHO MPE3EHTALMH
toneporeHHbix aHtureHoB Ha MHC 1 mocpeactBom mornomenns APC aHTHrena,
BBIICTIEHHOTO W3 anonTuieckux kietok (Albert, Pearce, et al., 1998; Green, Ferguson,

et al., 2009).

Jinsg  pasrpaHuueHUs MEXAy T-KIeTKaMH, Pa3BeIEeHHBIMH 10 (YHKIHOHATBHOTO

s¢pdexropHOoTro PeHOTHIIA, M PA3BEACHHBIMH W TOABEPTHY THIMH JCIIenH T-KITeTKaMHu

N
anammsupoBanu npoimpepupyromue CD8 T-xkmerkm OT-I Ha cBs3pBaHUE C

AHHEKCHHOM V KakK OTJIMMUTEIBHBIA MPU3HAK AIloNTO3a, a 3HAYMT, U Acnenuu. ERY 1-
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N
OVA waaynmupoBan mponudeparyro ropa3ao OONBIIET0 KOJWYECTBA AHHEKCHH V

CD8"  T-kretok OT-I, wem OVA (¢ur. 12d), uto cBHAETENBCTBOBAIO 00

AITIONITHYCCKOM HCXO0AC, KOTOpBIfI B KOHCYHOM HUTOIC AOJDKCH IMPUBCCTHU K ACTICTIUH. Te

+
xe cambie CD8 T-xnerku OT-I, mpommdepamms KOTOphIXx OblIa WHAYLIHPOBAHA
BeegeHneM ERY1-OVA, mpossmsanu (EHOTHN KIETOK, HCIBITABOIMX KOHTAKT C
QHTUTCHOM B J103aX Kak 1, Tak U 10 MKr, 1€MOHCTPHUPYs MOBBILICHHYIO 3KCIPECCHUIO

CD44 wn monwxkenHyto skcrpeccuto CD62L. Dt1or denoTnn mnpoimdepupyromumux

+
CD8 T-kneTok cormnacyercs ¢ JAPYTMMH ONUCAHHBIMHM AJONTHBHBIMH MOJCIIAMH
neperoca OT-I, mpum KOTOpBIX peErylIHpyeMO€ BOBJIEYEHHE PELIENTOPA AHTUTEH-
cnetmpuueckux T-xmerok ¢ momompio APC He mNpuUBOOUMT K HHAYKLIHHU

BocamuTelbHbIX 0TBeTOB (Bursch, Rich, et al., 2009).

C nomomipro nocToBepHOH Moaenu ctumyamuu OT-1 ¢ BEIpaOOTKON TONEPAHTHOCTH
(Liu, Iyoda, et al, 2002) (¢wur. 2a) 6suto mokazano, yro ERY1-OVA npexynpexgaer
MOCJIEAYIOINHE MMMYHHBIE OTBETHI HAa OMOCPEIOBAHHYIO BAKIMHON AHTUTECHHYIO

CTUMYJIALIHIO AK€ C OYCHD CHIIHBIM abI0OBAHTOM OAaKTEPHATIBHOTO TMPOUCXOKICHHA.
+
C uenpto Tonmepusaruu mbimam CD45.1 BuyTtpuBeHHo BBOAWH 10 mMxr OVA wnmm

ERY1-OVA cnycts 1 u 6 gHel mocie aqonTHBHOTO TEPEHOCa CD8+ T-xnetox OT-I.
Croycts 9 DOTMOTHUTENBHBIX JTHEH, HEOOXOJAUMBIX IA O0ECTICUCHHS BO3MOKHOW
JETICLMU MEPEHECEHHBIX T-KIETOK, MBIIIEU-PEIUITUEHTOB MTOABEPTAIN CTUMY JISILIHU C
MOMOIIBI0 BHYTPHUKOKHOW HWHBEKIMH OVA, BBOAUMOIrO C JHIIOTOJHCAXAPHIOM
(LPS) B kauecTBe anmbpIOBaHTA. XAapaKTEPUCTHKA KJIETOK JIPEHHPYIOIIUX
TuM(pATHYECKHUX Y3JI0B M CEJIE3CHKH, a TAKKE X BOCMAJTUTEIIBHBIE OTBETHI CITyCTS 4
JHA TIOCTIE CTUMYJIALUMA MO3BOWIN ONMPEACIUTD, UMEIIA JIK MECTO JACTICIUSI HA CaMOM

ACIIC.

Buytpusennoe BeeaeHne ERY1-OVA npuBoauio K BBIPAKEHHOMY COKpPAIIEHHUIO
nonynammit CD8” T-xneroxk OT-1 B apenmpyromux muMpaTudecknx y3max (¢pur. 2;
JAUana3oH OTOOPaKEHUS JaHHBIX Ha ¢Gur. 2b) u ceneseHke MO CPABHEHHUIO C MBILIAMH,
KOTOPBIM BBOAWIN HemomuduimpoBanabii OVA mepen aHTUTeHHOW CTHMYIIALHEH C

LPS (¢wur. 2¢), 4to yka3plBaeT Ha JENEIMOHHYIO TOJIEPAHTHOCTh. JlpeHHpyromwme
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nuMpatraeckue y3mbl Mbimel, o0padotanabix ERY 1-OVA, coneprkamm Oonee yem B

11 pa3s mensbmie CD8  T-xierok OT-I mo CPaBHEHHMIO C TAKOBBIMH Y MBILIEH,
obpadoranueix OVA, u B 39 pa3 MeHbIIe, 4YeM y MBIIIEH U3 KOHTPOJBHOW TPYTIIIHI
CTUMYJIILIMM, KOTOpBIE HE MOJy4ald BHYTPUBEHHBIE WHBEKIMH AHTHIEHA, OTBETHI
KIETOK CEJIE3eHKH OBUTM CXOAHBIMH. OTa 3((EeKTUBHAA KIOHAIbHAS JIEICIHA,
nposiBisieMas y Mblitied, kotopsiM BBoau ERY 1-OVA, moarBepauna 6onee paHHue
HaOmoeHns ycuneHnoro mnpumuposanus CD8" T-kmetok OT-1 mepekpecTHO-
pearupyromuyM aHTUTEHOM M TaKKe IOKas3alla, 4TO NPUMHUPOBAHHE IEPEKPECTHO-
pearupyromuyM  aHTHUTEHOM  NPOMCXOJMIO B OTCYTCTBHE  NPE3CHTALMH
KOCTUMYJIUPYIOIIUX MOJEKyJl ¢ nomombid APC jnsg akTUBalMu J€ICHUOHHOM

TOJICPAHTHOCTH.

JUisa  pganpHEHIIEd OLEHKHM HMMYHHOIO OTBETA IIOCJHE€ AHTUTEHHOM CTUMYJISILAU

XapaKTEPU30BATIH BOCTIAMTEIIFHYIO TIPUPOLY PE3HAEHTHBIX KIETOK JIMM(pATHIECKHX

Y3JI0B M CEJIE3€HKHU C MOMOIIBIO 3Kcripeccu uHTepdepona y (IFNy) CD8 T-knetkamu
OT-I (¢wur. 2d). ITocne crumymsammn ¢ momompio OVA u LPS mumdatudeckue y3ibl
Mmbrmed, panee oopadoranusix ERY1-OVA, coxepikanu B 53 pa3a MeHbIIE KIETOK,
skcrnpeccupyromux [FNy, Mo CpaBHEHHIO C TaKOBBIMH Yy MBIIMIEH W3 KOHTPOJBbHOMU
TPYNIBI CTUMYJISIIMH (PaHee HE TOJyYaBIIMX aHTHTEH) U Ooyee yeM B 19 pa3 MeHbIme
KJIETOK, 3Kcnpeccupyromux IFNy, mo CpaBHEHHIO C TaKOBBIMH y MBIIIEH, paHeEe
00pa0oTaHHBIX SKBHBATEHTHOH 1030d OVA (¢wur. 2e), 4TO MOKa3bIBACT BAKHOCTH
CBSI3BIBAHUS C JPHUTPOLMTAMH B TOJEPOTEHHOH 3aIUTE B OTBET HA CTHMYIIALHIO,

OTBETHI KIIETOK CEJEe3€HKH OBUTH CXOMHBIMH. Tarkke NpH aHATU3E HEOOJIBIION

MOy JIALIUU CD8" T-kretok OT-I, nmpucyTcTByfommx B JTUM(ATHYECKUX y37aX H
cene3eHke Mbimel, paHee oOpadoTaHHsx ERY1-OVA, MeHbIHIA TPONEHT KJIETOK
skcnpeccupoBan [FNy, 4To cBUAETETBCTBOBAIO O KIOHAIBHOM MHAKTHBALMU. TaKKe
BemmurHA ypoBHeH ooOmiero [FNy, BbpaGaThiBaeMOTo KJIETKAMH, BBIACICHHBIMU H3
APEHUPYIOMMX JTUM(PATHIECKUX Y3JI0B TPH TOBTOPHOM CTHUMYJIIIUH C TOMOIIBIO
SIINFEKL, ObIma 3HAaYMTENTBHO CHIDKEHA Y MBIIMEH, paHee oOpadoranHeix ERY1-
OVA (¢wur. 2f), mpu 3rom yposHu [FNY nipH CBSI3bIBAHUU C 3pUTPOLIUTAMU CHUKAIUCH

B 16 pa3 mo cpaBHEHHUIO ¢ TAKOBBIMH B ciry4dae BBeneHus OVA u 6onee uyem B 115 pa3
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MO0 CPABHEHHUIO C TAKOBBIMH Yy TIPEICTABUTENICH KOHTPOIBHOW TPYIIIBI CTHMYJISLIHH.
Crnemyer OTMETHTB, UTO SBJICHHUE TOJABICHHUA TAKKE KOPPETUPOBAIO C MOHIKEHHEM
skcripeccun uHTepnaerkuaa-10 (IL-10), mockompKy KIeTKH NTHM(ATHYECKHX Y3JI0B
Mmbrmed, panee oOpadoranHsx ERY1-OVA, skcmpeccupoBanmu Ha 38% u 50%
menbIe 1L-10 mo cpaBHeHMIO ¢ MbIIaMu, panee oOpadotanHpiMu OVA, U MbIIaMu

W3 KOHTPOJIBHOW TPYTIBI aKTUBALMHK, COOTBETCTBEHHO (¢ur. 2g). C yuyeToM T0TO0, 4TO

OOBIYHO PETyIATOPHBIE CD4  T-knetkm OKCIIPECCUPOBATIM LHUTOKUHBI B paMKax
kommyHuKkaumu APC u T-kmerok mns ocnadnenus oreeToB co ctoponsl Thl (Darrah,
Hegde, et al., 2010; Lee and Kim, 2007), skcrpeccust IL-10 Obumta HeoOs3aTenbHOM

AL I[CCGHCI/I6I/IJ'II/I321HI/II/I B OTBECT HA CTHMYJIALHIO. HO,I[06HOC CHUKCHHC JKCIIPCCCHUU

IL-10 ObLIO BOBIEYEHO B TOJEPOTE€HE3, OMOCPEIOBAHHBIN CD8" T-knetkamu (Fife,
Guleria, et al., 2006; Ainaboldi, Roth-Walter, et al., 2009; Saint-Lu, Tourdot, et al.,
2009). Casa3pIBaHHE C SPUTPOLIUTAMH TAKKE 3HAYUTEIBHO OCIAOIIIO T'YMOPAIIbHBIE
WMMYHHbBIE OTBETHI HAa AHTHICH, IOCKOJBbKY MbIIH, oOpaboTtanHsle ERY1-OVA,
nposBsu B 100 pa3 MEHbIIHE CHIBOPOTOYHBIE THTPHI aHTUTECH-cielmduueckoro IgG
MO0 CPAaBHEHHIO C MbImamMH, oOpadoraHHbiMH pacTBopuMbiIM OVA (ur. 2h).

[Tomo6noe camwkenne TuTpa OVA-cnemmduueckoro IgG B pesynbraTe CBI3bIBAHUSA C

spuTponMTaMu HaOmomanock y Mmemmed C57BL/6 (CD45‘2+), HE TOJBEPTHYTHIX
agonTuBHOMY mepeHocy. Ilocnme nByx BHyTpuBeHHbIX BBeAcHMM 1 mMkr OVA wumm
ERY1-OVA ¢ mnpomexytkom B 7 gHed ™Mb, oOpaboranHeie ERY1-OVA,
nposBsin cHwkeHue ypoBHI OVA-cnemmduueckoro IgG B ceiBopoTke B 39,8 pas
cnycts 19 mHel mociie mepBoro BBeaeHUsA aHTureHa (pur. 3). DT0 BUIUMOE CHIDKCHHE
B AKTUBAIlMH B-KJIETOK mMOCie CBA3BIBAHUS SPUTPOLMTOB AHTHTCHOM TOIATBEPIKIAET
TEKyIIWE THUIIOTE3bl OTHOCHUTEIIPHO HEBOCTIAUTEIIFHOW TPE3CHTAIHH AHTUTEHOB BO
Bpems unaykimu TojepantHoctd (Miller, Turley, et al., 2007; Green, Ferguson, et al,

2009; Mueller, 2010).

JIis mampHEUNIIer0 TOATBEPIKICHUS WHIYKIWWA AHTHTCH-CIICIIH(PUIECKOW MMMYHHOU
TOJIEpAaHTHOCTH Moaenp crumymsimuu OT-1 ¢ BBIpaOOTKOH  TOJEPAHTHOCTH
OOBEIUHANH C MOJIETBIO OTyXOJIEBOTO MMIUTAHTAaTa, Kcmpeccupyromero OVA (¢dur.

21). [lomoOHO mpenmpImyImeMy TUIAHY SKCIEPUMEHTA, MPOHU3BOJWIHA TOJIEPHU3ALHIO
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MBIIIEH C MOMOINBIO 1BYX BHyTpUBEHHBIX BBeAeHUH 10 Mkr ERY1-OVA umu 10 Mxr

OVA nocne afonTUBHOTO MEPEHOCA CD8 T-knerok OT-I. Bripaxxennyro aenenuto T-
KJIETOK BBIABHIIM CIyCTA S5 JHEW TMOCIE TIEPBOTO BBEACHHUSA AHTUTEHOB, TOCKOJIBKY
KpOBb MbIIIEH, KoTOpbIM MHBeLUpoBau ERY1-OVA, conepxana B 2,9 pa3 meHbie
Henponudepupyromux  (mokonenue 0) CD8 T-kietok OT-I (pur. 2j). Hna
ompeneneHusa (PyHKIIMOHATBHONH PEAKTUBHOCTU TPOJIH(EPHPYIOIIUX CD8" T-knetok
OT-I B oTCYTCTBHE CHUIBHOTO YK30I'€HHO BBOJAMMOTO aJbIOBAHTA KIETKH THMOMBI EL-
4, skcopeccupyrone OVA (E.G7-OVA), uHbEIMpOBad BHYTPHUKOKHO B KOXKY
CIIMHBl MBIIIEH 4Yepe3 9 nHEW mociae aJONTHBHOIO IniepeHoca. [l OLeHKH
TOJEPOTEHHOM 3(P(PEKTUBHOCTH CBSI3BIBAIOIIETOCA C SPUTPOLIUTAMH AHTUT'€HA MBIIIEH-
OMyXOJICHOCHUTENIEH cTUMyupoBanu ¢ nomombsio OVA ¢ agproBantom LPS cnycra 6
JTHEH MOCTIe UMIUIAHTAIIUH OITYXOJIH aHAJOTHYHO MOJEIH CTUMYJIIMU C BBIPAOOTKOM
TOJICPAHTHOCTH TIO JI03¢ M CXeMe BBeAeHHUs. Y Mbinier, o0padotanHsix ERY1-OVA,
MOCTOSHHO HAOMIOJANICS YCTOWYMBBIM POCT OIMyXOJIEH MO CPAaBHEHHIO C MBIIIAMH,
oopadorarabiME OV A, Hiu HeOOPAOOTAHHBIMU KOHTPOJIBHBIMHU MBIIIAMHA BIUIOTH 110 8

OHS TIOCIIE WMIUTAaHTamuu omyxomd (¢ur. 2k), 4T0 mMOATBEPKIANO TO, YTO

mposmdeparust CD8" T-knetok OT-1, aktuBupoBanHas ERY1-OVA, unnyimposana
(YHKIIMOHATBHYI0 HMMMYHHYIO apeakTuBHOCTh B oTHomenun OVA. To, uto pasmep

OIMyXOJH IMMPHOCTAHABIMUBAJICA C NOCTHKCHHUCM CTAOMIIBHOTO COCTOSTHHS qepes3 8 I[Heﬁ

+
MOCJIe MMITIAHTAIMHN, MOXKET CBUAETENBCTBOBATH O TOM, 4TO ocTaBmmuecs CD8 T-
knetkd OT-1 gomwkHBI OBUTH €me TOABEPTHYTHCS BBIPAOOTKE JEICHHOHHOU

TOJIEPAHTHOCTH, akTuBUpoBaHHOU ERY 1-OVA.
Kueommvie

Bce mpomemypsl ¢ KHBOTHBIMH paHee ObUITM OJOOpPEHBI  BETEPHUHAPHBIMHU
yupexkaeHusamu [Isenmapun. B necnenoBaHuaxX No CBA3BIBAHUIO 77 VIVO U B KAYECTBE
Hocutene omyxomu u3 E.G7-OVA mnpumensnu 8-12-HeAenbHbIX CaMOK MbILIEH
C57BL/6 (Charles River). Memme#t nuaun C57BL/6-Tg(TceraTerb) 1100Mjb (OT-I)
(Jackson Labs) passogunu B ycnosusix BuBapusi EPFL, m camok B BO3pacte 6-12

HCACTIDb MCITOJIB30BAJIM AJIA BBIACIICHHUA CIINICHOLIMTOB.
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Camok MbImei muand B6.SIL-Piprc®Pepc’/Boy (CD45.1) (Charles River) B Bospacte
8-12 Henmenp NPUMEHSAIM B KAa4E€CTBE HOCHTENCH-PELUUNHECHTOB /I aAONTHBHOTO

+ v
nepenoca CD8" T-knerok OT-I u uccnenoBanuii mo UHAYKIUU TOJEPAHTHOCTH.
Paspabomka u cunmes nenmuoog

[Mentux ERY1 (H,N-WMVLPWLPGTLDGGSGCRG-CONH,) (SEQ ID NO:19) u
nentun ¢ HecooTBeTcTBHEM (HHN-PLLTVGMDLWPWGGSGCRG-CONH») (SEQ

ID NO:20) cuHTe3WpoBaNM ¢ TOMOIIBIO f-moc-cTpaTternu CTaHAAPTHOTO
tBepaodasnoro cunre3a Ha cmoine TGR (Nova Biochem) B aBTOMaTtH3mpoBaHHOU
cucteme perymupyemor momaun xuakoctedt (CHEMSPEED). TloguepkayTas
MOCIIEA0BATEIFHOCTh TIPEACTABIIET CO00M mocienoBarebHocTh ERY1 w3 12
MOHOMEPOB, PaHEE ONHCAHHYI) C TMOMOIIBI (ParoBoro AuCIUIes KaK Y4YacTOK
cBsa3biBanHus ¢ riukodopunom A mermu (Kontos and Hubbell, 2010). O6nacte GGSG
BBINIOJIHSAJIA POJb JIMHKEpAa JUId LIMCTEMHOBOIO OCTAaTKa, MPUMEHAEMOTO Ui
KOHBIOTAWH; (DIAaHKUPYIONIHH ApPTHHHHOBBIA OCTATOK CIIOCOOCTBOBAT TMOHHKEHHIO
pKa u, TakuMm 00pa3oM, YBEJIHUYEHHUIO PEAKIHOHHOW CIOCOOHOCTH ITUCTEHHOBOTO
ocratka (Lutolf, Tirelli, et al., 2001). IlenTua OTACTIATH OT CMOJIBI B TECUECHUE 3 4. B
pactBope 95% TpubpTOpYKCYyCHOM KHCITOTHI, 2,5% 3TaHmutuona, 2,5% BOIBI H
OCAXIATH B OXJAKIACHHOM Ha JIbIy AHSTHIOBOM 3¢pupe. OUHUCTKY TPOBOIWIH B
cucteMe s npenapatuBHO BOXX-MC (Waters) ¢ TOMOMIBIO KOJIOHKH C

oopantenno# ¢azoi C18 (PerSpective Biosystems).
Konvrweayuss ERY 1 u anmueena

10 MOJIAPHBIX SKBHUBAJICHTOB CyKIMHUMUIUI-4-( N-MaIeMMHAIOME THIT)ITUKIIOTEKCaH- 1-
kapOokcumara (SMCC, CAS Ne 64987-85-5, Thermo Scientific), pacTtBopeHHOTO B
mumeTriipopmamuie, BBoAWH B peakmmoo ¢ S wmr/mn OVA, He coaepkanium
supoTokcuHOB (<1 ME/mr) (Hyglos GmbH), B PBS B Teuenne 1 4. mpu KOMHATHOU
temmieparype. [lociae oGecconmmBanus Ha CIIMH-KOJIOHKE Tt oOeccommBanms ZEBA Ha
2 ma (Thermo Scientific) moGasmsmu 10 s>xBuBameHToB mentuaa ERY1 wmm MIS,
pactBoperHoTo B 3 M ryanuanae-HCl, u nmpenocTaBisiiii BO3MOKHOCTh MPOTEKAHUS

peaKuuy B TeYCHHE 2 Y. MPU KOMHATHOW Temmeparype. Konsrorar obecconusanu ¢
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MOMOIIBIO0 CITUH-KOJNOHKH st obeccommBanust ZEBA wHa 2 M, 0,2 MKIT (UIbTpOBATH
B CTEPUIIBHBIX YCIIOBHUAX, PACTIPEACIHIIN B padoyne anuKBOTH U Xpanumu mipu -20°C.
Konmentpammro 6enka onpenensumm ¢ momompbio BCA-anammsa (Thermo Scientific).
Peanmsarms 310 cXeMbl MPUBOIMIIA K KOHBIOTAMK OOKOBOW LIETH LIMCTEHMHA TIENTH/IA
c OOKOBBIMH IETAMH JIM3WHA aHTUTEeHA. [ yTaTtHoH-S-Tpancdepasy (GST)
skcnipeccupoBanu B BL21 FEscherichia coli v ounmanu ¢ mMOMOINBIO CTaHAAPTHOM
appuHHOM XpomaToTpaduu C NMPUMEHEHHWEM TIyTATHOHA. Y JaJCHHE SHIOTOKCHHA
HEMOCPEJICTBEHHO HAa KOJOHKE TMPOBOJWIM IyTEM TIIATEIBHOIO OTMBIBAHUA C
nomomibio Triton-X114 (Sigma Aldrich), u yaanenue sHA0TOKCHHA MOATBEPKAANHN C
nomomipio kiaetok THP-1X Blue (InvivoGen). Ty sxe camyio mpouenypy peakuuu
npumeHsin g kowetorupoBanus ERY1 ¢ GST.  Amnodukormanus,
akTUBHpPOBaHHBIM Manemmuaom (Innova Biosciences), pactBopsmu B PBS m

koHbtoruposanu ¢ ERY1 umu MIS, kak onrcano panee.
Muxpocrkonuueckoe uccieooganue ces3bl8AHUsL C IPUMPOYUMAMU

5x10° CBEKEBBIICIICHHBIX SPUTPOLIMTOB MBIIMIM MoABEpPranu Bo3uaecTBuro 100 HM
ERY1-OVA wm OVA B PBS, cogepxamem 10 mu/mn BSA, B Teuenue 1 4. mpum
temneparype 37°C. Ilocne ueHTpuYrHpoOBaHHUS M OTMBIBAHUS KIETKH METHIIH
aHTHTEeIaMH KO3bl K Tiukodopuny A memmu (Santa Cruz) B passeaenmu 1:200 u
anturenamu kpoimmka K OVA (AbD SEROTEC) B teuenne 20 muH. Ha mpay. [locme
HEHTPU(PYTHPOBAHUA W OTMbIBaHHA KieTkH MeTHiau aHTuTeIaMu ALEXAFLUOR488
Kk IgG ko3p1 B passenenun 1:200 (Invitrogen) m anTurenamu AlexaFluor546 x IgG
kpormmka (Invitrogen) B Tedyenune 20 MuH. Ha nbay. [locie 3aKIFOYUTETHEHOTO IHKJIA
HEHTPU(PYTUPOBAHUS/OTMBIBAHAA ~ KIETKH  (DUKCHPOBAIM C  TIOMEIIEHHEM B
3aIMBOYHYI0O CpPeAy W BH3YAIH3HPOBAIIA C TIOMOINBI0 HHBEPTHPOBAHHOTO
KoH(OKATbHOTO MHKpockoma Zeiss LSM700 ¢ WMMEpPCHOHHBIM OOBEKTHBOM C
yBenmmueHueM 63x. AnHamm3 wuszoOpakenums mnposogumd B IMAGEJ (NIH) mpwm

OJUHAKOBOW 00padOTKe 000MX N300paKEHHH.
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Ceszvieanue u duopacnpeoenenue in vivo

150 mxr ERY1-OVA uwmn OVA B 0,9% ¢dusnonorudeckom pactsope (B. Braun) B
oobeme 100 MKI MHBEIMPOBANIM BHYTPUBEHHO B XBOCT 8-12-HENEnbHBIM CaMKam
mbrmed juann  C57BL/6, momeeprHyThIX aHecTesun wu3odaypaHoMm. Bo Bpems
SKCMIEPUMEHTA CIIEAMIIN 34 TE€M, YTOOBI MBIIIH COJAEPKATUCh MpH Temneparype 37°C,
MPUMEHAA D3JEKTPOTPeNKy. B 3apaHee omnpeaeneHHbE MOMEHTBI BPEMEHH U3
HEOOJBIIOTO HAape3a B XBOCTE Opanu 5 MK KpoBH, pa3dasmsiu B 100 pas B 10 MM
OATA B PBS, ormbBamm Tpwxkael ¢ momompro PBS ¢ 10 mxr/mn BSA wu
aHaIM3UPOBaIU Ha cojepskanre OVA ¢ momMompro npoToyHoM murometpuu 1 ELISA.
OVA KkonmW4ecTBEHHO oOmnpenesyid ¢ nomombio  c3HABHY-ELISA, wucnomssys
MOHOKJIOHAJIbHOE aHTHTeI0 MbmUd K OVA (Sigma) mns 3axBaTa, MOJUKIOHATBHOE
antuteno kpommka kK OVA (AbD SEROTEC) mns netekiwn, aHTUTENTO KO3bI K [gG
Kponuka, kKoHbptoruposanHoe ¢ HRP (BioRad), mns 3akmouuTensHOM HeTeKumu c
nocneayromuM — npumenenuem  cyocrpara  TMB  (GE  Life  Sciences).
['eMaTONOTHYECKY 0 XAapaKTEPUCTHKY TPOBOJWIM B CHCTEME TE€MATOJIOTHYECKOTO
amammza ADVIVA 2120 (Siemens). Ceszanubiii ¢ spurporramu ERY1-GST
BBISIBIBLTA C TIOMOINBIO HHKYOAIIMH MEYEHBIX KIIeTOK ¢ aHTtuTenoMm ko3el kK GST (GE
Healthcare Life Sciences) ¢ mocnenmyromeidl WHKyOaluel ¢ aHTHUTEIIOM OCHa
AlexaFluor488 x anturenmam ko3el (Invitrogen) W aHATM3UPOBAIH C TIOMOIIBIO
MpoTOYHOU IromMeTpun. s uccnenoBanuii 6uopacnpeneneuus 20 mxr ERY 1-APC
i MIS-APC unbenmpoBany BHYTPUBEHHO B XBOCTOBYIO BeHY 8-10-HeaenbHBIX
camok Mmbrmrer mann C57BL/6, kak omurcaHo paHee. MbIimel yMEPIIBIIIN B 3apaHee
OTIpeIeJICHHbIE MOMEHTHI BPEMEHH W yAAISUIH CENe3€HKY, KPOBb W TieueHb. Kakapri
OpraH TIOJBEPTralid PACHICTUICHHIO ¢ ToMompbio koimiareHasst D (Roche) m
TOMOTEHU3UPOBAJIH C TIOYYEHHEM CYyCTIEH3HH OTIEIBHBIX KIIETOK I OKPAIIUBAHUS C

LEIBI0 IPOBEJEHUA TPOTOUYHON LIUTOMETPHH.
Aoonmuenwiii nepenoc T-kiemox

CDS8" T-knetku u3 cenesenok meimeit OT-1 (CD45.2%) Begensim ¢ moMomsio Habopa

MAarHUTHBIX TPaHyl 1jis otpunarensHon cenekipm CD8 (Miltenyi Biotec) cormacHo
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MHCTPYKIMAM  M3roToBHTEeNA.  CwexkeBbiaeneHable  CD8"  kmetkm  OT-I
pecycneHaupoBay B PBS 5] METHITA 1 MKM
kapOokcugpayopecuuHcy KunHUMUAuI0BbM 3¢gupom (CFSE, Invitrogen) B Teuenne 6
MUH. IIPU KOMHATHOW TEMIIEPATYpE, a PEAKLMOHHYIO CMECH FACUIIM B T€YeHHUE |1 MUH.
pasabIM 00beMoM IMDM ¢ 10% FBS (Gibco). [lepen nabekiueit KIeTKH OTMBIBAIH,
MOJACUYUTHIBAIM U pecycneHauposaid B uucton IMDM. 3x10° CD8" kmerox OT-I,
meueHHbIX CFSE, uHBEIMpoBaIM BHYTPUBEHHO B XBOCTOBYIO BEHY MBIIICH-
pemumentos CD45.17. Jlna kpaTKOBpeMEHHBIX UCCen0BaHuH Tpomudepamyy 10 MKr
ERY1-OVA wmu OVA B o0beme 100 MK WUHBEIMpPOBAIU crycTs 24 4. mocne
aJI0ONTUBHOTO TepeHoca. CIUIEHOUMTHI cOOMpanu ChmycTs 5 AHEH IMocie BBEACHUA

AHTUTCHA U OKpalIuBaId IJIA aHAIWU3a C MOMOIIBIO HpOTO‘{HOﬁ MUTOMCTPHH.

Mooenv monepanmnocmu u cmumynsayuu O7T-1

3x10° CD8+ T-kneroxk OT-I, meuennsix CFSE, nHbenpoBany MbllaM-peLMITUEHTAM
CD45.1", xax ommcano pamee. Crycts 1 m 6 mHel moclie afONTHBHOTO MEPEHOCA
mbimaMm BHyTpuBeHHO BBOIWIM 10 mkr ERYI-OVA wmu OVA B 100 wMkn
(pU3HOTIOTHYECKOTO pacTBOpa B XBOCTOBYH0 BeHy. Cnycts 15 nmHel mocie
aJIOTITUBHOTO TIEPEHOCA MBIIIICH TTOABEPTAIA CTUMYJISLIMH C IOMOIbio 5 MKr OVA u
25 wr ymerpauuctoro LPS Escherichia coli (InvivoGen) myTeM BHYTPHKOKHOTO
BBEJICHUA 25 MKJI B OAYNICYKH 00erx 3aaHux jan (cnocod Hock, oomas no3a 10 Mkr
OVA u 50 ur LPS). Meimei ymepmBisume yepe3 4 qHS TOCTe aKTHBAIIMH, W KIIETKH
CEeNIE3eHKH W JPEHUPYIOMHX JMM(PATHUYECCKAX Y370B BBLACISIHA i1 TOBTOPHOU
CTUMYJIALMHU. {75 aHanM3a BHYTPUKIIETOUYHOTO LIMTOKMHE3a C MOMOUIBIO MPOTOYHOM
OUTOMETPHUN KJIETKH TOBTOPHO CTHMYJIHPOBATH B MPHUCYTCTBUH 1 mr/mn OVA wmm
1 mxr/mit menrtuaa SIINFEKL (SEQ ID NO:3) (Genscript) B Teuenue 3 4. JloGasisim
opedenaua A (Sigma, 5 MKI/MJI), H TIOBTOPHYIO CTHMYJISIHIO TTPOIOJDKATH B TCUCHHE
JOTONMHUTENBHBIX 3 Y. MEpeJ] OKPAallMBAaHHEM M aHAM30M C MOMOINBID NPOTOYHOM
nuroMeTpun. J{ns w3MepeHus BoienseMbix (akTopos mocpeactBom ELISA kmetku
MOBTOPHO CTHMYJUPOBaTH B MPUCYTCTBUH 100 mMkr/mim OVA wmm 1 MKr/mn mentuna
SIINFEKL (SEQ ID NO:3) B Teuenue 4 nueit. Kietku nenTpudyruposanm, u cpeny
coboupamu ms ELISA-ananu3za ¢ momonisio Habopos Ready-Set-Go mmst IFNy u IL-10
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(eBiosciences) cormacHO  WHCTPYKIHsIM  W3roToBHTENs. IgG CBHIBOPOTKH,
cnetmuunbid s OVA, BBISBIUIA C TIOMOIIBIO HMHKYOAIlMM CHIBOPOTKH MBIIIH B
Pa3sMMYHBIX pa3BEACHUAX Ha IUlaHmeTax, HOKpeITbIX OVA, ¢ mnocneayromein
3aKITFOYUTENIEHON HHKYOAIMeH ¢ aHTUTEIOM KO3bI K [gG MbIIH, KOHBIOTHPOBAHHBIM C

HRP (Southern Biotech).

Mooenv monepanmnocmu OT-1, unoyyuposannoii E.G7-OVA

1x10° CD8+ T-xknerok OT-I, meuennpix CFSE, unbenupoBanu 8-12-HenembHbIM
camkam wmbimed muann C57BL/6, xak omucano panee. Cnycrs 1 u 6 nmHel mocne
aJIONTUBHOTO nepeHoca Mpimam BHyTpuBeHHO BBOAWM 10 mxr ERY1-OVA umu 10
MKr OVA B 100 MKJT (pPU3HOIOTHYIECKOTO PACTBOPA B XBOCTOBYIO BeHy. CrycTs 5 aHen

IOCJIe aJONTHBHOTO TEpeHoca 3a0Hpanu KpoBb I XapaKTEPUCTHKH Mpoiudepanuu

CDS' T-knerok OT-I ¢ MOMONIBKO MPOTOYHOM nuromerpuu. Knerku tumomsr EL-4,
skcnpeccupyromue OVA  (E.G7-OVA, ATCC CRL-2113) KyJIbTHBHPOBAIIA
cornacHo pexomeHnaumsaM ATCC. Bkparue, kKneTku Ky abTHBUpOBaiu B cpene RPMI
1640 ¢ mobasnermem 10% detampHoM Obrubedt chiBopoTkm, 10 MM HEPES, 1 MM
mupyBata Hatpusa, 0,05 MM B-mepkanrosranona, 1% mnypoOMHUIIMHA/CTPENTOMHULIMHA
(Invitrogen Gibco) u 0,4 mr/mit G418 (PAA Laboratories). HemocpenctsenHo nepen
WHBEKIIMEW KJICTKH pa3Boawiv B cpeae 0e3 G418 m pecycnenmupoBasim B HBSS
(Gibco) HemocpeacTBeHHO Tocie cOopa. Cmycts 9 AHEH TOCKe agONTHBHOTO
TIEPEHOCa MBITIEH TIOBEPTraid aHECTE3UH M30(ITypaHOM, 00JIACTh CTIIMHBI OPWITH, U
1x10° kretok E.G7-OVA HHBELHMPOBATH BHY TPHKOKHO MEKAY jormatkamu. Crycrs 4
naHsa niocne uMmIuiaHTaimu E.G7-OVA kaxasie 24 4. U3Mepsiid pa3Mepbl OMyXOJHd C
MOMOMIBI0 IH(POBOTO INTAHTEHIMPKYJA, W OOBEM ONMyXONH PACCUHUTHIBAIH TIO
dbopmye ms smmncouna (V=(w/6) I'wh, rme V — o0bem, | — nymuaa, w — mupuaa 1 h
— BbeIcOTA omyxoim). Cmycts 15 nHedl mocne agONTHBHOTO TIEPEHOCA MBIIICH
MoABEpraii CTUMYJSILMK ¢ moMmompd 5 Mkr OVA wu 25 ur ymerpauuctoro LPS
Escherichia coli (InvivoGen) myTeM BHYTPHKOKHOTO BBEACHUA 25 MKJ B TIOAYHICYKH

obenx nepeauux jan (oomas mo3a 10 mxr OVA u 50 ur LPS).
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Anumumena u npomoYndasl yumomenipusi

JU11 IpOTOYHOM LIUTOMETPHUH MPUMEHAIN CIEAYIOINE AHTUTENA K AHTUT€HAM MBIIIH:
Pacific Blue x CD1d, PerCP-Cy5.5 k CD3g, PE-Cy7 k CD8a, PE-Cy7 k CDI11b,
Pacific Blue x CD11c, omoruammposanroe k CD45, Pacific Blue k CD45.2, Pacific
Blue xk CD45, xonbtorupoBannoe ¢ APC x [FNy, APC-eF780 k CD8a, PE-Cy5.5 x
CD44, PE x CD62L, PE-Cy7 x CD205, PE « F4/80, FITC x I-A/I-E u3 MHCII (Bce ot
eBioscience), B JOMOMHEHHWE K KPACHUTENO IS (PUKCAIMH YKUBBIX/MEPTBBIX KIIETOK
(Invitrogen), HaOopy s medenus aHHekcuHa-V-Cy5S (BioVision), cTpenTaBuauHy
Pacific Orange (Invitrogen) u antureny k OVA-FITC (Abeam). OOpa3ipbl
aHanmu3upoBamu Ha mpotoyHoM nuToMmerpe CyAn ADP (Beckman Coulter). Crauana
KJIETKH OTMBIBAIM ¢ momompio PBS, okpamuBanmu B TeyeHue 20 MHUH. Ha JIbay
KPACHTEJIEM JIJIS JKUBBIX/MEPTBBIX KIIETOK, OJIOKHPOBAIX B TeueHHe 20 MUH. Ha JIbIY B
ruOpunomMHol cpeae 24G2, moaBepraiy MOBEPXHOCTHOMY OKPALIMBAHUIO B TEUYECHHUE
20 muH. Ha JBAY, pukcupoBamu B 2% mapadopmanbaeruie B TeueHue 20 MUH. Ha
by, TOABEPraid BHY TPUKIETOYHOMY OKpAaIIUBaHUIO B IpucyTcTBHH 0,5% camoHuHa
B TeyeHHE 45 MHMH. Ha Ty C MNOCIHEAYIOLICH 3aKIIOYUTEIBHONM OTMBIBKOM NEpE]
aHam3oM. [|Jia OKpaImMBaHUs amONTHYECKUX KIIETOK 32 5 MHH. 10 aHAITW3a JOOABIILITH
anHekcuH-V-Cy5. Jlnsa oxkpammBanuss CD45 KJIeTKM OKpallWBald CTPENTABUAMHOM

Pacific Orange B Teuenue 20 MUH. Ha JIbAY, OTMBIBAJIA ¥ AHATTH3UPOBAITH.
[Ipumenenue ¢ vacmuyamu

[Mentux ERY1 Taxke npuMeHsH A ToJleporeHe3a B (OpME HAHOYACTHIL, C

KOTOPBIMHU OBLTH KOHBIOTHPOBAHBI Kak renTux ERY 1, Tak ¥ TOnepoOreHHbIN aHTUTEH.

Jnst o6pazoBanus koHboraToB ERY 1 ¢ mommepHON HAHOYACTHIIEH, KOTOPAs TAKKe
KOHBIOTHPOBAHA C TENTHIHBIM WIH OEIKOBBIM AHTHTE€HOM, CTEXHOMETPHUYECKHUE
KOJIMYECTBA KAKIOTO KOMIIOHEHTa MOJKHO JOOABIATH TOCIIEAOBATENBHO C LEBIO
KOHTPOJIAI TPe0oOpa30BaHUN B XOA€ KOHBIOTaruu. /(s oOpa3oBaHHWA HAHOYACTHIIBL,
KOHBIOTUPOBaHHOM Kak ¢ OVA, tak u ¢ ERY1 unu ¢ mentuaoM ¢ HECOOTBETCTBHUEM,
NEeNTHABl CHavana pactBopsuii B BogHoM 3M ryanuaumne-HCl, u 0,5 skBuBaneHTa

A00ABITN K HAHOYACTHLIAM, COACPIKAINUM MHUPUAWICYIbOUAHYIO THOJ-PEAKTHBHYIO
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rpymy. W3mepenuwe abGcopOrum mpoBoawimu nipu 343 HM uid HaOMIOACHHA 34
MpeoOpa3oBaHUAMH B XOJAE PEAKIMH, TOCKONBKY B XOJ€ PEAKIHH O00pasyroTcs
HEPEAKIIMOHHOCIIOCOOHbIE TUPUIHH-2-THOHOBBIE COETMHEHHS C BBICOKOHW abcopOmmen
MIPU STOU JJTMHE BOJHBL. Uepes 2 4. B yCIOBHUIX KOMHATHOW TeMIIEPATyPhl a0OCOPOIHs
npu 343 aM ctabunmusuposanack, © OVA pactsopsanu B BogHoM 3M ryanuaune-HCl,
1 100aBISUIM K PACTBOPY HAHOYACTHI[ B 2-KPATHOM MOJIIPHOM H30bITKE. Uepes 2 4. B
YCIOBUSAX  KOMHATHOM  TeMmmeparypsl  abcopOumsa mpu 343 HM  CHOBa
CTaOMIM3HpOBANIaCh 0 OOJee BBICOKOTO 3HAYEHHA, U B PACTBOPE PACCUUTHIBATIH
KOHIICHTpAIMH Kak nenTtuaa, Tak 1 OVA. budyHKimoHanM3upoBaHHbIE HAHOYACTULIBI
OYHINAIH OT HEMPOPEArHPOBABIIUX KOMIIOHEHTOB C MOMOLIBIO (PUIBTPALIUH B TEIE HA
KOJIOHKE, HaroHeHHOU cedaposzoit CL6B. Kaxxasie 0,5 mn ¢pakiuu aHanu3upoBaiu
Ha Hanuyue OelKa WHWIM TeNnTHAa ¢ TOMOmbBI (iayopeckaMuHA, W pasMep

HAHOYACTUI[ OLICHUBAIIA C IOMOLIBIO JUHAMUYECKOTO cBeTopaccesHus (DLS).

B cnydae, ecnu aHTHreH HE COJEPIKUT HUKAKHUX CBOOOTHBIX THOJOBBIX TPYIHI JUIA
BCTYIUIEHUS B TaKyl PEAaKIHMI0, X MOYKHO BBOJUTH C IOMOINBIO TEXHOJIOTHH
pexomOuHanTHOM JIHK mnst co3mamms mMyTaHTa, KOTOPBIH MOKHO OBLIO OBI 3aTeM
SKCIPECCHPOBATh W OYHINATH PEKOMOWHAHTHBIM IMyTeM. AJBTEPHATHBHO, MOXKHO
BBITIOJIHATh CINUBAHUE AMHHA W KapOOHOBOW KHCIOTHI MEXKIy HAHOYACTHLEH W

AHTHUTEHOM C MOMOIIBIO 1-3THIT-3-(3-mumeTrnamuHonpormmi)kapooauumuaa (EDC).

Jlmst oOpasoBanust koHbroratoB ERY1 ¢ mommmepHOW MHUIIEIUION, KOTOpas TaKkKe
KOHBIOTHPOBAHA C TCNTHAHBIM KM OCJIKOBBIM AHTHICHOM, CIIEAYeT MPHUMEHSIThH
NMOJOOHBIC PEAKIMH, OMUCAHHBIE JJIS MOJUMEPHBIX HAHOYACTHIL MHLEIITY ClIeayeT
CO3/IaBaTh TaKUM 0Opa3oM, YTOOBI OHA coAepXana (PyHKIMOHAIBHBIE TPYTIIIHI,
JKENaTeJbHbIE JUIA COOTBETCTBYIOIIEH CXEMBl KOHBIOTAMH. YYHTHIBAs, 4YTO
HAHOYACTHIBI M MUIICJUTBI MOJKHO CHHTE3UPOBATHh TaK, YTO OHH OyayT COAEPKaTh
MHOKECTBO PA3JIMYHBIX (PYHKIMOHATBHBIX XUMHUYECKUX TPYII, HMEIOTCS Pa3THYHbIC
BO3MOXKHBIE CXEMBl KOHBIOTAIIMHA i1 TPHUMEHEHHS B CO3JaHHH KOMILUIEKCA

HaHOYacTULB/MULE/UTa-aHTHTeH-ER Y 1.
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[Tpumep 4. PaspaboTka anTHTEN W (PParMEHTOB AHTHUTEN, KOTOPHIE CBI3BIBAFOTCS C

SPUTPOLUTAMH MBIIIH W/ WA Y€TI0BEKA

JIii MHOYKOMHA aHTUTEH-CHEIM(PUIECKOH HUMMYHHOM TOJEPAHTHOCTH B KAaueCTBE
APYTOTO CIMOCcO0a HEKOBAJIEHTHOTO CBA3BIBAHUS JSPUTPOLIMTOB TAKXKE MOXKHO
MPUMEHATH CBA3BIBAIOMIEECS C SPUTPOLUTAMH AHTUTENO. AHTHUTENA, TPOABIIAIOIIUE
BBICOKYIO a)(pUHHOCTH K TTOBEPXHOCTHBIM O€IKaM SPUTPOLIMTOB, MOJKHO BBIJEIATH C
MOMOIIIBIO CKPUHHUHTA OMOIMOTEK AHTHTEN C TIOMOIIBIO U3BECTHBIX B JAHHOH 001acTH
maTgopM IUCIUIEEB, BKIIIOYas, HO Oe3 orpaHuYeHHs, OaKTepro(paroBbId IUCIUICH,
APOKEBOM AMCIIIIEH W MOBEPXHOCTHBIN auciien £. coli. [Ipu oOHapy:keHUH HOBOTO
CBSI3BIBAIOLIETOCS C DPUTPOLMTAMH AHTHUTENIA MOKHO BBIIIOIIHUTH OHOXHMHYECKYIO
XapaKTEPUCTUKY CBS3BIBAHUA, TOJOOHYIO TOM, KOTOpas ObUIa MPOBEIEHA TS MENTHIA
ERY1. /Inga co3maHWss MyTaHTOB C TOBBIMIEHHOH a()HHHOCTBIO C YIyUIICHHBIMH
XapaKTEPUCTUKAMH CBI3BIBAHUSA NPOBOJAT co3peBanue adUHHOCTH 11 (PparMeHToB
AHTUTEN, Y KOTOPHIX NPH HAYAIBHOM CKPHHUHTE OHONMHMOTEKH ObUTa OOHAapy’kKeHa
CTIOCOOHOCTh K CBA3BIBAHHIO C pHTporTaMH. C MOMOLIBIO CTAHJAPTHBIX METOIUK
pexomOunanTaol JIHK, takux kak [1L[P ¢ BHeceHHeM OMMOOK U CalT-HAITPABICHHBIN
MyTareHes, CO3Jal0T HOBYK OHWOTHOTEKY U3 POJHUTEIBCKOH  CBS3bIBAIOIICH
MOCTIEIOBATEIFHOCTH. bHOMHoTeKa PparMeHTOB AaHTHTEN, TTOABEPTHY THIX CO3PEBAHHIO
apUHHOCTH, TPEACTABIAETCS B JAIbHEUIIEM C TIOMOINBIO HM3BECTHBIX B JAHHOU
o0mactu TIaThopM JUCIIEEB, KAK OTIMCAHO PaHee I IPYTHX ()PArMEHTOB AHTUTEIT C
yCHICHHOW a(pUHHOCTBIO K OPHUTPOIMTAM TIO CPAaBHCHHIO C POJHMTEIILCKOW

CBS3BIBAIOIICH MOCJIEA0BATEIIHPHOCTHIO.

CospeBanvie adpUHHOCTH TaKKe BHIONHAIOT I CyMIECTBYIOIIHUX aHTHTEN, KOTOPHIE
CBA3BIBAIOTCS C  OPUTPOLMTAMH  MBIOIH WK JPUTPOLUTAMH  YEJIOBEKA.
Monoknonaneaoe antuteno knoHa TER-119 kpseicer (Kina et al, Br J Haematol, 2000)
CBSI3BIBACTCS C YIPUTPOLIMTAMH MBIIIH B €NIE HE TIOJTHOCTHIO U3YYECHHOM CalTe, B TO JKE
BpeMs €ro CHelu()UYHOCTh MPHBETIA K €ro MIMPOKOMY NPHMEHEHHIO TPU yAaJICHUU
IPHUTPOLMTOB M3 TETEPOTECHHBIX TOMYJSIIHA KIeTOK. [ oOHapy»KeHHs HOBBIX
AHTHUTENI C TOBBIOICHHOW a(p@PUHHOCTBIO K OJPUTPOLMTAM MBIIH CO3PEBaHHUE

apdurHOCTH TIpOoBOAAT ¢ aHTHTENTOM TER-119 B KauecTBe aHTUTENA MOTHOW JUTHHBI
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0o (parMeHTa aHTUTENA, TAKOTO Kak scFv. MoHoknoHanpHOe aHTUTENO KitoHa 10F7
mbrmu (Langlois et al, J Immunol 1984) cesa3pBaeTcs ¢ rUKOGOPUHOM A YEIIOBEKA
Ha TIOBEPXHOCTH KIIETKH - YPUTPOLIUTA YenoBeKa. J{71s1 0OHApy’KEeHUS HOBBIX AHTHUTEII C
MOBBIIICHHON a((QUHHOCTBIO K SPUTPOLMTAM YeTOBEKa co3peBaHue adPuHHOCTH
mpoBoAT ¢ aHTtuTenoM 10F7 B kauecTBe aHTUTENA TOJTHOW JTUHBI TMOO (pparmeHTa

AQHTUTENA, TAKOTO Kak SCFv.

Jlns  ompeneneHus TEPBUYHOM TmocienoBaTenbHOCTH aHTuTena TER-119 Osbina
kioHupoBaHa BeieneHHas k/IHK, cnenmduanas ana anturena, uz rudpunomsr TER-
119 B nmasMumy ¢ CO31aHUEM BO3MOKHOCTH MPOCTOTO CEKBEHUPOBAHUS (PparMEeHTOB
reHa. B cnocoOe INl[P-ammnudukanmy reHOB aHTUTENA NPUMEHSIM ONpPEACTICHHBIN
HAOOp TpadMepoB, KOTOPBIM CIOCOOCTBYET AaMIUTM(UKANUKA MHOTOYHUCIICHHBIX
BapuadenbHBIX JoMEeHOB reHHbIX cermeHToB (Krebber et al., 1997; Reddy et al., 2010).
[locneposarensnocts  JIHK ~ momeHoB — aHTHTENa  MO3BONMIIA  ONPEACIIMTH
BapHaOeNNbHbIC YYaCTKH TsDKenoW | jerkou memer antutena [gG TER-119. [Jlna
koHcTpyupoBanus BapuaHta scFv IgG TER-119 mpumensim cOopounyro IILP ¢
LEJIBI0 CO3MaHHMS TeHAa, KOAUPYIOMIEro (parMeHT, CcoAep Kalimid BapHaOeTbHBIN
y4acTok Tspkeor nenu TER-119 ¢ pacmomoskenHsiv 32 HuM ymaKepoM (Gly-Gly-Gly-
Gly-Ser); (SEQ ID NO:18), 3a KOTOpBIM pacrojiaracTcsi BapHaOCITbHBIH y4acTOK

nerko neru TER-119.

Hnsa co3manms kommutemeHnTapHor JIHK (x/IHK) kimona BBIMONHAIM CTaHIAPTHYIO
[P ¢ oOparnoit tpanckpunrazod (OT-IIL[P) wa w™MPHK, Beimenennoit wu3
rudpugomMaoro kiaona TER-119 ¢ moMompro CHCTEMBI CHHTE3a TIEPBOM IICTIH
Superscript III (Invitrogen). 3atem nposounwu [T1P ¢ moMonipio ciaemyromero Habopa
npaiimepoB s cnemmduyeckor ammmdukanuu  nocneaosatensHocTed  JIHK,
COOTBETCTBYIONIMX BapuadenbHbIM y4yacTkam Tsokenmoi (VH) u merkout (VL) memm

AHTHUTCJIA.
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Haspanue [TocemoBaTembHOCTH TipakiMepa (0T 5’k 37) SEQID NO

npamuMepa

VL-FOR1 |AGC CGG CCA TGG CGG AYA TCC AGC TGA CTC|SEQ ID NO:21
AGCC

VL-FOR2 |AGC CGG CCA TGG CGG AYA TTG TTC TCW CCC|SEQ ID NO:22
AGT C

VL-FOR3 |AGC CGG CCA TGG CGG AYA TTG TGM TMA CTC|SEQ ID NO:23
AGT C

VL-FOR4 |AGC CGG CCA TGG CGG AYA TTG TGY TRA CAC|SEQ ID NO:24
AGT C

VL-FOR5 |AGC CGG CCA TGG CGG AYA TTG TRA TGA CMC|SEQ ID NO:25
AGT C

VL-FOR6 |AGC CGG CCA TGG CGG AYA TTM AGA TRA|[SEQ ID NO:26
MCC AGT C

VL-FOR7 |AGC CGG CCA TGG CGG AYA TTC AGA TGA YDC|SEQ ID NO:27
AGT C

VL-FOR8 |AGC CGG CCA TGG CGG AYA TYC AGA TGA CAC|SEQ ID NO:28
AGA C

VL-FOR9 |AGC CGG CCA TGG CGG AYA TTG TTC TCA WCC|SEQ ID NO:29
AGT C

VL-FOR10 [|AGC CGG CCA TGG CGG AYA TTG WGC TSA CCCISEQ ID NO:30
AAT C

VL-FORI11 |AGC CGG CCA TGG CGG AYA TTS TRA TGA CCC|SEQID NO:31
ART C

VL-FOR12 |AGC CGG CCA TGG CGG AYR TTK TGA TGA CCC|SEQ ID NO:32
ARA C

VL-FOR13 |AGC CGG CCA TGG CGG AYA TTG TGA TGA CBC|SEQ ID NO:33
AGK C

VL-FOR14 |AGC CGG CCA TGG CGG AYA TTG TGA TAA CYC|SEQ ID NO:34
AGG A

VL-FOR15 |AGC CGG CCA TGG CGG AYA TTG TGA TGA CCC|SEQ ID NO:35
AGWT

VL-FOR16 |AGC CGG CCA TGG CGG AYA TTG TGA TGA CAC|SEQ ID NO:36
AACC

VL-FOR17 |AGC CGG CCA TGG CGG AYA TTT TGC TGA CTC|SEQ ID NO:37
AGT C

VL-FOR18 |AGC CGG CCA TGG CGG ARG CTG TTG TGA CTC|SEQ ID NO:38

AGG AATC
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VL-REV1 |GAT GGT GCG GCC GCA GTA CGT TTG ATT TCC|SEQ ID NO:39
AGCTTIGG

VL-REV2  |GAT GGT GCG GCC GCA GTA CGT TTT ATT TCC|SEQ ID NO:40
AGCTIGG

VL-REV3  |GAT GGT GCG GCC GCA GTA CGT TTT ATT TCC|SEQ ID NO:41
AACTITG

VL-REV4  |GAT GGT GCG GCC GCA GTA CGT TTC AGC TCC|SEQ ID NO:42
AGCTIGG

VL-REV5  |GAT GGT GCG GCC GCA GTA CCT AGG ACA GTC|SEQ ID NO:43
AGTTTG G

VL-REV6  |GAT GGT GCG GCC GCA GTA CCT AGG ACA GTG|SEQ ID NO:44
ACCTTG G

VH-FOR1 |GTT ATT GCT AGC GGC TCA GCC GGC AAT GGC|SEQ ID NO:45
GGA KGT RMA GCT TCA GGA GTC

VH-FOR2 |GTT ATT GCT AGC GGC TCA GCC GGC AAT GGC|SEQ ID NO:46
GGA GGT BCA GCT BCA GCA GTC

VH-FOR3  |GTT ATT GCT AGC GGC TCA GCC GGC AAT GGC|SEQ ID NO:47
GCA GGT GCA GCT GAA GSA STC

VH-FOR4 |GTT ATT GCT AGC GGC TCA GCC GGC AAT GGC|SEQ ID NO:48
GGA GGT CCA RCT GCA ACA RTC

VH-FORS5  |GTT ATT GCT AGC GGC TCA GCC GGC AAT GGC[SEQ ID NO:49
GCA GGT YCA GCT BCA GCA RTC

VH-FOR6 |GTT ATT GCT AGC GGC TCA GCC GGC AAT GGC|SEQ ID NO:50
GCA GGT YCA RCT GCA GCA GTC

VH-FOR7 |GTT ATT GCT AGC GGC TCA GCC GGC AAT GGC|SEQ ID NO:51
GCA GGT CCA CGT GAA GCA GTC

VH-FOR8 |GTT ATT GCT AGC GGC TCA GCC GGC AAT GGC|SEQ ID NO:52
GGA GGT GAA S ST GGT GGA ATC

VH-FOR9 |GTT ATT GCT AGC GGC TCA GCC GGC AAT GGC|SEQ ID NO:53
GGA VGT GAW GYT GGT GGA GTC

VH-FOR10 |GTT ATT GCT AGC GGC TCA GCC GGC AAT GGC|SEQ ID NO:54
GGA GGT GCA GSK GGT GGA GTC

VH-FOR11 |GTT ATT GCT AGC GGC TCA GCC GGC AAT GGC|SEQ ID NO:55
GGA KGT GCA MCT GGT GGA GTC

VH-FOR12 |GTT ATT GCT AGC GGC TCA GCC GGC AAT GGC|SEQ ID NO:56
GGA GGT GAA GCT GAT GGA RTC

VH-FOR13 |GTT ATT GCT AGC GGC TCA GCC GGC AAT GGC|SEQ ID NO:57

GGA GGT GCA RCT TGT TGA GTC
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VH-FOR14 |GTT ATT GCT AGC GGC TCA GCC GGC AAT GGC|SEQIDNO:58

GGA RGT RAA GCT TCT CGA GTC

VH-FOR15 |GTT ATT GCT AGC GGC TCA GCC GGC AAT GGC|SEQ ID NO:59

GGA AGT GAA RST TGA GGA GTC

VH-FOR16 |GTT ATT GCT AGC GGC TCA GCC GGC AAT GGC|SEQ ID NO:60

GCA GGT TAC TCT RAA AGW GTS TG

VH-FOR17 |GTT ATT GCT AGC GGC TCA GCC GGC AAT GGC|SEQ ID NO:61

GCA GGT CCA ACT VCA GCARCC

VH-FOR18 |GTT ATT GCT AGC GGC TCA GCC GGC AAT GGC|SEQ ID NO:62

GGA TGT GAA CTT GGA AGT GTC

VH-FOR19 |GTT ATT GCT AGC GGC TCA GCC GGC AAT GGC|SEQ ID NO:63

GGA GGT GAA GGT CAT CGA GTC

VH-REV1 |CCC TTG AAG CTT GCT GAG GAA ACG GTG ACC|SEQ ID NO:64

GTG GT

VH-REV2 |CCC TTG AAG CTT GCT GAG GAG ACT GTG AGA|SEQ ID NO:65

GTG GT

VH-REV3 |CCC TTG AAG CTT GCT GCA GAG ACA GTG ACC|SEQ ID NO:66

AGA GT

VH-REV4 |CCC TTG AAG CTT GCT GAG GAG ACG GTG ACT|SEQ ID NO:67

GAG GT

3atem ammmuduupoBanHblie TeHbl VH w VL pacmemmsand ¢ MOMOINBIO
pectpukimonHbiXx dHAOHYKIea3 (Ncol w Notl mma VL, Ndel w Hindlll ams VH),
(parMeHTHl Te€HAa OYMINAIKA TIOCTE 3JIEKTpodopesa B arapo3HOM Tele C MOMOIIIBIO
cranaaptHoro Hadopa (Zymo Research, Opunamk, Kamudopuus, CIITA) u muruposanmm
B KJIOHUpYIOIIyI0 miasmMuny pMAZ360. Ilnasmuny, coaepkamyto reH VH umu VL,
CEKBEHUPOBAIH, W ¢ moMompio coopouHor I[1L[P koHCTpyupoBamM HOBBIA TEH IS

CO3JaHHA MOCIEA0BATENBHOCTH, Koaupyromen sckFv TER-119:

5'-GAGGTGAAGCTGCAGGAGTCTGGAGGAGGCTTGGTGCAACCTGGGGG
GTCTCTGAAACTCTCCTGTGTAGCCTCAGGATTCACTTTCAGGGACCACT
GGATGAATTGGGTCCGGCAGGCTCCCGGAAAGACCATGGAGTGGATTG
GAGATATTAGACCTGATGGCAGTGACACAAACTATGCACCATCTGTGAG
GAATAGATTCACAATCTCCAGAGACAATGCCAGGAGCATCCTGTACCTG
CAGATGAGCAATATGAGATCTGATTACACAGCCACTTATTACTGTGTTA
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GAGACTCACCTACCCGGGCTGGGCTTATGGATGCCTGGGGTCAAGGAAC
CTCAGTCACTGTCTCCTCAGCCGGTGGTGGTGGTTCTGGTGGTGGTGGTT
CTGGCGGCGGCGGCTCCGGTGGTGGTGGATCCGACATTCAGATGACGCA
GTCTCCTTCAGTCCTGTCTGCATCTGTGGGAGACAGAGTCACTCTCAACT
GCAAAGCAAGTCAGAATATTAACAAGTACTTAAACTGGTATCAGCAAAA
GCTTGGAGAAGCTCCCAAAGTCCTGATATATAATACAAACAATTTGCAA

ACGGGCATCCCATCAAGGTTCAGTGGCAGTGGATCTGGTACAGATTTCA

CACTCACCATCAGTAGCCTGCAGCCTGAAGATTTTGCCACATATTTCTGCT
TTCAGCATTATACTTGGCCCACGTTTGGAGGTGGGACCAAGCTGGAAATC

AAACGTACT-3"' (SEQ ID NO:69), kotopas kogupyet VH-yuyactok ki1ona TER-119
Ha N-KOHIIE TPaHCIHUPOBAHHOTO OEJIKa C PACIONOKEHHBIM 332 HHUM JIHHKEPHBIM
aomenom (Gly-Gly-Gly-Gly-Ser), (SEQ ID NO:18), 3a kotopsimM pacmonaraercs VL-
ydactok kimoHa TER-119 na C-xonue tpancimuposanHoro oenka. ['er scFv TER-119
KoHCcTpyupoBanu myteM ammmpukamun k/HK TER-119 ¢ nmomompio mpaimMepos

SKO07 u SKO08, cnemmpwmansx g VH-yuactka, 1 SK09 u S10, cneruduanbx nis

VL-yuacTka.

Haspanue [TocnenosaTenpHOCTH TpaiiMepa (0T 5’k 37) SEQ ID NO

npanmMepa

SKO07 ACT CGC GGC CCA GCC GGC CAT GGC | SEQ ID NO:70
GGA GGT GAA GCT GCA GGA GTC

SKO08 GGA GCC GCC GCC GCC AGA ACC ACC | SEQIDNO:71
ACC ACC AGA ACC ACC ACC ACC GGC
TGA GGA GAC AGT GAC TG

SK09 GGC GGC GGC GGC TCC GGT GGT GGT | SEQ ID NO:72
GGA TCC GAC ATT CAG ATG ACG CAG
TC

SK10 GAC TAC TAG GCC CCC GAG GCC AGT | SEQID NO:73
ACGTTT GAT TTC CAG CT
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Kaxaprii momHOCTRIO COPMHUPOBAHHBIN NPOAYKT B BHAE TeHa scFv pacmernmmm c
nomomipro Sfil m Xhol (NEB, Uncywu, Maccauycerc, CIIIA) u nuruposanu B Te ke
caMble CalThl B IUTA3MUJIE AT dKcnpeccuu y muekonuraromux pSecTagA (Invitrogen,

Kapncoan, Kamudopuus, CILIA).

Jlnsa cozpeBanus adpdpuanocTr scFv 10F7, koTopsIil cBA3BIBaETCS ¢ IMUKOQOpHHOM A
YEJIOBEKa, COOTBETCTBYIOIIUIN I'€H CHHTE3HPOBAIM KOMMEPUYECKUM IyTEM H MOTYYaH
3 DNA2.0 (Menno-Ilapk, Kamudopuus, CIIA) B Buae cuenyromei

oCIaCA0BATCIIbHOCTH:

5-GTTATTACTCGCGGCCCAGCCGGCCATGGCGGCGCAGGTGAAACT
GCAGCAGAGCGGCGCGGAACTGGTGAAACCGGGCGCGAGCGTGAAACTG
AGCTGCAAAGCGAGCGGCTATACCTTTAACAGCTATTTTATGCATTGGATG
AAACAGCGCCCGGTGCAGGGCCTGGAATGGATTGGCATGATTCGCCCGAA
CGGCGGCACCACCGATTATAACGAAAAATTTAAAAACAAAGCGACCCTGA
CCGTGGATAAAAGCAGCAACACCGCGTATATGCAGCTGAACAGCCTGACC
AGCGGCGATAGCGCGGTGTATTATTGCGCGCGCTGGGAAGGCAGCTATTA
TGCGCTGGATTATTGGGGCCAGGGCACCACCGTGACCGTGAGCAGCGGCG
GCGGCGGCAGCGGCGGCGGCGGCAGCGGCGGCGGCGGCAGCGATATTGA
ACTGACCCAGAGCCCGGCGATTATGAGCGCGACCCTGGGCGAAAAAGTG
ACCATGACCTGCCGCGCGAGCAGCAACGTGAAATATATGTATTGGTATCA
GCAGAAAAGCGGCGCGAGCCCGAAACTGTGGATTTATTATACCAGCAACC
TGGCGAGCGGCGTGCCGGGCCGCTTTAGCGGCAGCGGCAGCGGCACCAG
CTATAGCCTGACCATTAGCAGCGTGGAAGCGGAAGATGCGGCGACCTATT
ATTGCCAGCAGTTTACCAGCAGCCCGTATACCTTTGGCGGCGGCACCAAA
CTGGAAATTAAACGCGCGGCGGCGGCCTCGGGGGCCGAGGGCGGCGGTT
CT-3' (SEQ ID NO:74).

[Tono6HOE co3peBanme apPUHHOCTH C TTIOMOIMBIO METOAMK pexomOmHaHTHOU J[HK,
ormucanHoe pa”ee A TER-119, Bepmonuanu ama reHa 10F7 ¢ mensro monydeHUs
OMOTHOTEKH MYTaHTOB, OOECTICYHBAIONICH BO3MOXXHOCTh CKPUHHUHTA JJISI BBIABJICHHS

YCHUIICHHOTO CBA3bIBAHUA C SPUTPOUTAMHU YCTTOBCKA.
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[lpumep 5. HWHOykmus aHTHreH-CIENU(UYECKOW WMMYHHOH  TOJIEPAHTHOCTH
MIOCPEACTBOM HEKOBAJICHTHOI'O  CBS3BIBAHWS AHTHUICHA, KOHBIOTHPOBAHHOIO C

AHTUTEIIOM, C SPUTPOLIUTAMH

AHTHTENO MOKHO KOHBIOTHPOBATH C AHTUTE€HOM C MOMOINBIO CTAHJAPTHBIX PEaKLU
CHIMBAHMA, KAK YKA3aHO B IpuMepe 3 W B JPYTHMX MECTaX B JaHHOM JOKYMEHTE.
OuMInEeHHBIH  KOHBIOTAT  AHTUTENO-AaHTHTEH  OyJeT  TPOSBIATh  HHIYKIHIO
TOJIEPAHTHOCTH K AHTUTEHY B CTAHAAPTHBIX MBIIIMHBIX MOJEIAX CaXxapHOro auadera 1
THIIA, PACCEIHHOIO CKJIEP03a, TPAHCIUIAHTALMM OCTPOBKOBBIX KIIETOK M B ClIy4ae

mojenpHOoro anturena OVA.

JIns neMoHCTpaluy UHAY KUK TonepaHTHOCTH K OV A konbtoratr OVA-aHTUTENO WK
KkoHbIorar OV A-HaHOYaCTHIIA-aHTUTEIO0 MOKHO BBOJUTH MBIIIAM BHYTPUBEHHBIM HIIH
BHECOCYIHCTBIM ITyTeM. Uepes 3apaHee ONMPEACIIEHHOE YUCIO JHEW MOCIE BBEACHMA
MBIIIEH HEOOXOJAMMO YMEPTBUTh, a JHM(pATHYECKHE Y3IIbl, CEIE3€HKY U KpOBb
coOpath ans aHamu3a. CIJICHOLMTHI M KJICTKH, IMOJYYEHHbIE U3 THUM(aTHUIECKUX
Y3II0B, BBICEBAIOT M MOBTOPHO CTUMYJIUPYIOT B TCUEHHE 3 JHEH ex Vivo ¢ TIOMOLIBIO
OVA w/umm nenrrupa SIINFEKL, u mocpenctsom ELISA y HUX U3MEPSIOT CHIJKEHHUE
skcrpeccun [FNy, IL-17a, IL-2 u IL-4 u noBeimenue skcnpeccun TGF-B1, koTopsie
ABIIAIOTCS  JIOCTOBEPHBIMU  TIPU3HAKAMU  TOJIEPAHTHOCTU.  BHYTpPUKIETOUHOE
okpamuBanue IFNy, IL-17a, IL-2 u IL-4 BBIOIHAKOT € MOMOIIBK MNPOTOYHOU
MUTOMETPHH CIICHOIIUTOB M KIIETOK, TIOYYEHHBIX U3 TUM(ATHIECKUX Y3II0B, CIYCTS
6 4. TOClie TOBTOPHOW CTHUMYJSIUMU ex vivo ¢ momompio OVA wwmm mentuima
SIINFEKL. Taxke NpOTOYHYK LIMTOMETPHIO MPUMEHSIOT JJIsI XapaKTEPUCTUKH
npopuneit skcnpeccun CD4, CD8 wu perymaropaeix T-KI€TOK H3 KIETOK,
BBIICTICHHBIX W3 JTHM(ATHYECKUX Y3710B, CEIE3€HKH W KPOBH. JIOTIONHUTENBHO, Y
MbImed OepyT oOpaslbl KPOBH B Pa3jMYHBIE MOMEHTHI BPEMEHH I H3MEPEHUS
ryMmopanbHOTO 0TBeTa Ha aHTHreH OVA ¢ BeIpaboTKO#M aHTHTEN. J{71s1 ompeneneHus
TOTO, ABJSETCA JIM CUCTEMHAS TOJIEPAHTHOCTH YCTAHOBMBILEWCS, BBIMOJIHAIOT JAPYroi
SKCIIEPUMEHT TMOBTOPHOW CTUMYISALMHM ex vivo. MpimaMm BBOAAT KoHbrorar OVA-
aHTUTENO0 UM KoHboraT OVA-aHTUTENO-HAHOYACTHIIA, Kak omucaHo paHee, OVA

NOBTOPHO BBOAAT CITYCTHA 9 I[Hefl ¢ aabHOBAHTOM (JII’IHOHOJ'II/ICEIXEIPI/II[OM, IIOJIHBIM
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anproBaHTOM DpeiH/a, KBACIIAMHU U JIP.), U PEaKTHBHOCTD CIJICHOI[MTOB B OTHOIICHUH
anturena OVA onenuBarot nmocpenctsoMm ELISA w/vmy mpoTOYHON IIUTOMETPHH, KaK
ommrcano panee. CocraB Ha ocHOBe KoHbiOrata OV A-aHTHUTENIO W/WIM KOHBIOTATa
OV A-aHTUTENIO-HAHOYACTULIA CAECTAET CTUICHOLIMTHI HEPEAKTUBHBIMU B OTHOILIEHUHU
BTOpPOM akTHBalmu ¢ momompio OVA W amploBaHTa, YTO SBIIACTCS OJHUM W3
CIIOCO00B JIEMOHCTPAIUH 3¢ pexkTuBHOTO YCTaHOBJICHUS CHUCTEMHOU
TonepaHTHOCTU. llocne HavyaTbHOTO BBEJICHHS COCTAaBOB HA OCHOBE KOHBIOTATa
OV A-anrtureno w/vnu koubstorara OV A-aHTUTEI0-HAHOYACTUIIA MOKHO TTPOBOIUTD
MOAOOHBIC IKCIIEPUMEHTHI TI0 CTUMYJIALIMM in ViVO ¢ TPAHCTEHHBIMH KIIETOYHBIMHU
JUHHAMH B Ka4yeCTBE MATbHCHINEH NOEMOHCTPAIMH TOJEPAHTHOCTH, TAaKHE Kak
amonTuBHBIH mepeHoc T-knmetok OT-I, momoOHBIE WHCcCIenOBaHHAM, TOAPOOHO
ONMCaHHBIM B mpumepe 3. [l AeMOHCTpauMuM HUMMYHHOM TOJIEPAHTHOCTH B
MBIIIUHBIX MOACIIAX AayTOMMMYHHTETAa WM JCHMMYHH3AIHH TEPAEBTHYCCKUX
MOJIEKYJT ~ MOKHO  CO3/aBaTh  AHAJOTHYHBIE  KOHBIOTATHI  AHTUTEN IS

COOTBCTCTBYIHOIIIUX aHTUTCHOB, KaK OBLIO OITHCAHO B JaHHOM JOKYMCHTC OJIA OVA.

[Ipumep 6. HuHaykous aHTHUTEH-CIENU(UYECKOW HMMMYHHOH — TOJIEPAHTHOCTH
MOCPECTBOM HEKOBAJCHTHOTO CBSI3bIBAHHA AHTHUTEHA, THOPUAM3HPOBAHHOTO C

OAHOLCTIOYCYHBIM AHTHTCIIOM, C SPUTPOLUTAMHU

MoXHO TIpUMEHATH OHOLETOYEYHbIe (parmMeHTsl aHTUTEN (scFv) B KkauecTse
VYACTHHUKOB HEKOBAJICHTHOTO CBSA3bIBaHUSA ¢ 3putpormrtamu. ScFv, mposssromue
BBICOKYIO a(h(PHHHOCTP K TIOBEPXHOCTHBIM O€TTKAM 3PHUTPOLUTOB, MOKHO BBIACIATH
MyTeM CKPUHUHTA OWONMHOTEK SCFV ¢ MOMOIMBIO HW3BECTHBIX B JAHHOW OOJAcTH
miatgopm auctuieeB. [Ipu 0OHAPYKEHHUH HOBOTO CBSI3BIBAIOIIETOCS C SPUTPOIUTAMH
dbparMeHTa aHTHTENAa HEOOXOJHMMO BBITOIHUTh OHOXHMHYECKYIO XapPaKTEPUCTHKY
CBS3BIBAHHSA, TOJOOHYIO TOHM, KOTOpas Obuia mpoBeaecHa mia mentuga ERY.
[Tockombky scFv uMeeT OJHy TOJMIENTHAHYIO IEITh, €r0 OyayT THOPHUANU3UPOBATH C
AHTUTEHOM  CAWT-CIIENU(UYECKHM  PEKOMOWHAHTHBIM  IMYyTEM C  IMTOMOIIBIO
CTaHMapTHBIX MeToauk pekomOuHanTHOW JIHK. B 3aBucumoctr OoT mpupoms!
napTHepa rHOpuamM3anuu A antareHa scFv ruOpummsupyror ¢ N- wmm C-koHIOM

AHTUTEHA C CO3/laHHEM OM(YHKIMOHATIBHBIX OETIKOBBIX COeAMHEHMH. B ciydae, eciu
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MOCJIEI0BATENBHOCTD Y3HABAHUA NENTHA ITIABHOIO KOMILIEKCA THCTOCOBMECTHMOCTH
(MHC) u3BecTHa aHTWUTEHy, NENTHI TAaKXKE BKIOYAIOT B JIMHKEPHBIA AoMeH SscFv,
co3zasasd, TAKUM o0pasom, HOBBIH  OM(YHKIMOHANBHBIA  KOHCTPYKT

AHTHUTEIIO/aHTUTEH, COJIEPIKAIMUN HATHBHBIE KOHIIBI SCFV.

JIns neMOHCTpauMu HHAYKUUH ToJiepaHTHOCTH K OVA kowbtorar OVA-scFv unu
koHbtorat OVA-HaHOYacTHLA-SCFV MOKHO BBOJWTH MBIIIAM BHYTPUBEHHBIM HIH
BHECOCYIMCTBIM ITyTeM. Uepes 3apaHee ONMPEAECICHHOE YUCIO JHEHW MOCIE BBEACHMA
MBIIIEH HEOOXOAMMO YMEPTBHTh, a JIUM(ATUYECKHE Y3IbI, CENE3€HKY H KpOBb
HEOOX0oAMMO coOpaTh A aHanmu3a. CIUIGHOIMTHI U KJIETKH, TOJYYEHHBIE W3
muMQaTHIECKUX Y3JI0B, HEOOXOIUMO BBICESTh U MOBTOPHO CTUMYJIMPOBATh B TCUCHUE
3 mueit ex vivo ¢ momompbio OVA wum nentuaa SIINFEKL (SEQ ID NO:3), u ¢
nomonipto, Hanpumep, ELISA HeoOX0aMMO U3MEPHTh Y HHX CHIJKEHHE SKCIPECCHU
[FNy, IL-17a, IL-2 u IL-4 u nosemnenue 3kcnpeccun TGF-f1, koTopsie ABIAIOTCS
JOCTOBEPHBIMH MPU3HAKAMH TOJICPAHTHOCTH. BHyTpHKneToYHOE OKpamuBanue IFNy,
IL-17a, IL-2 u IL-4 BBINONHAIOT C TOMOIIBIO MPOTOYHON HUTOMETPUU CINICHOLIUTOB U
KJIETOK, TOJYYCHHBIX W3 JMM(ATHUYECKHX Yy3JI0B, CIyCTS 6 Y. TOCIE MOBTOPHOU
ctumysinuu ex vivo ¢ momompbio OVA w/umi mentuaa SIINFEKL (SEQ ID NO:3).
Tarke TPOTOYHYIO UTOMETPHIO MOJKHO TIPUMEHSATH U XapaKTEPHUCTUKH TPOHUIIeH
skcnpeccun CD4, CD8 u perynasaTtopHbix T-KIETOK W3 KJIETOK, BBIICICHHBIX W3
nuM(}aTHIECKUX Y3JI0B, CEJe3¢HKH W KPOBH. JOTIOMHHUTENBHO, Y MbIOIEH OepyT
OOpasipl KPOBH B PAa3IMYHBIE MOMEHTBHI BPEMEHH /UISI U3MEPEHHA TyMOPAIBHOTO
orBeta Ha anTureH OVA ¢ BeIpaGoTKOHM anTHTeN. |11 OmpeneieHust TOTo, SABIETCS
JM CUCTEMHAs TOJIEPAHTHOCTh YCTAHOBUBLIECHCS, BBIIOJHSIOT JPYTrOM 3KCIEPUMEHT
MOBTOPHOH CTHUMYJSIIMH ex Vvivo. Mpmmam BBogaT KoHboraT OVA-scFv wm
koHbtorat OVA-HaHouacTuna-scFv, kak omnucaHo panee, OVA mNOBTOPHO BBOJAAT
cunycts 9 nmHEW C aapIOBAHTOM (JIMIOMOJIMCAXAPUAOM, TOJNHBIM aJIbIOBAHTOM
OpeliHaa, KBacaMu M Ap.), U PEAKTUBHOCTH CIUICHOIMTOB B OTHOINIECHHH AHTHTEHA
OVA omenuBarot nocpeactsoM ELISA w/um npoTOYHON IUTOMETPHH, KaK OMTUCAHO
panee. CoctaB Ha ocHoBe kKoHbrOTatTa OVA-scFv w/mmu kombroratra OVA-scFv-
HAHOYACTULIA CAENAET CIJIEHOLMTH HEPEAKTUBHBIMU B OTHOIIEHUH BTOPOM AKTHBALIUH

¢ momombio OVA u amgpioBaHTa, YTO IEMOHCTPHPYET, TAKHUM 00pa3oM, 3¢ (eKTHBHOE
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YCTaHOBIIEHHE CUCTEMHOM TosnepaHTHOCTH. [locne HayanbHOTO BBEACHHSA COCTaBOB HA
ocHoBe KoHbIOTaTa OVA-scFv w/mmu xombrorata OVA-scFv-HaHOUacTHIIA MOKHO
MPOBOJUTh TOAOOHBIE JKCHEPUMEHTHI MO AKTUBALMH i/ ViVO C TPAHCTEHHBIMHU
KJIETOYHBIMHU JIMHUAMH JJI1 JEMOHCTPALMU TOJEPAHTHOCTH, TAKHE KaK aJONTHUBHBIN
neperoc T-knerok OT-I, momoOHBIE HCCHAETOBAHHUAM, TOAPOOHO OMMCAHHBIM B
npumepe 3. [l IeMOHCTpaLMM MMMYHHOM TOJIEPAHTHOCTHM B MBIINWUHBIX MOJEIAX
ayTOUMMYHHUTETA WM ACUMMYHH3ALMH TEPANIEBTUYECKUX MOJIEKYJ MOKHO CO3/1aBaTh
aHAJIOTUYHbIE THOPUAHBIE MOJIEKYJBl Ha OCHOBE SCFV 1 cOOTBETCTBYIOIIMX

AHTUTEHOB, KaK ObLIO OMMMCAHO B JAHHOM JA0KyMeHTe it OVA.

Jnd co3paHus KOHCTPYKTa HAa OCHOBE AHTUTENA, KOTOPBIM KaK CBS3BIBACTCA C
SPUTPOLIUTAMHM MBIIIM, TAK U TPEACTABIAET MUMMYHOAOMUHAHTHbIM 3muron OVA,
npe3entupyembii MHC-I (SGLEQLESIINFEKL) (SEQ ID NO:75), npumeHsoT
cragaptapie  Mmeronuku pexomOuHantHOM JIHK. C  momompro IIIP ¢
NEePEKPHIBAIOIIUMUCS TIpaliMepamu BriepBble Obut co3man ¢parment JIHK, xoTopsrit
KoaupoBan 3'-koHieBo qoMeH, B ToM yucie mentux SGLEQLESIINFEKL (SEQ ID
NO:75), mnepekpsBarOmHics ¢  5'-IOMEHOM, KOMIUIEMEHTApPHBIM  3'-KOHILY
nocnenoBatenmpHocT TER119. Otor ¢parment [IHK mnpumeHsn B KauecTse
OoOpaTHOTO TIpaiMepa HapsAy ¢ KOMIUIEMEHTAPHBIM TMPSIMBIM 5'-TIpaiMepoM B
crangaptrou [P mns cozmanus memoro ¢gparmenra JIHK, xomupyromero TER119-
SGLEQLESIINFEKL (SEQ ID NO:75):

5-GAGGTGAAGCTGCAGGAGTCTGGAGGAGGCTTGGTGCAACCTGGGGGG
TCTCTGAAACTCTCCTGTGTAGCCTCAGGATTCACTTTCAGGGACCACTGG
ATGAATTGGGTCCGGCAGGCTCCCGGAAAGACCATGGAGTGGATTGGAG
ATATTAGACCTGATGGCAGTGACACAAACTATGCACCATCTGTGAGGAAT
AGATTCACAATCTCCAGAGACAATGCCAGGAGCATCCTGTACCTGCAGAT
GAGCAATATGAGATCTGATTACACAGCCACTTATTACTGTGTTAGAGACT
CACCTACCCGGGCTGGGCTTATGGATGCCTGGGGTCAAGGAACCTCAGTC
ACTGTCTCCTCAGCCGGTGGTGGTGGTTCTGGTGGTGGTGGTTCTGGCGG
CGGCGGCTCCGGTGGTGGTGGATCCGACATTCAGATGACGCAGTCTCCTT
CAGTCCTGTCTGCATCTGTGGGAGACAGAGTCACTCTCAACTGCAAAGCA
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AGTCAGAATATTAACAAGTACTTAAACTGGTATCAGCAAAAGCTTGGAG
AAGCTCCCAAAGTCCTGATATATAATACAAACAATTTGCAAACGGGCAT
CCCATCAAGGTTCAGTGGCAGTGGATCTGGTACAGATTTCACACTCACCA
TCAGTAGCCTGCAGCCTGAAGATTTTGCCACATATTTCTGCTTTCAGCATT
ATACTTGGCCCACGTTTGGAGGTGGGACCAAGCTGGAAATCAAACGTAC
TCATCATCACCATCATCACGGTGGCGGTICTGGCCTGGAGCAGCTGGAGT
CTATTATTAATTTCGAAAAACTG-3' (SEQ ID NO:76). IomuepkuyTas

MOCJIEA0BATENLHOCTD 0003HauYaeT TEHHBIN CETrMEHT, KOJHPYHOLIUN
SGLEQLESIINFEKL. Jlns pexomOunantHo# 3kcnpeccun ¢pparment JIHK Brmouanu

B BCKTOP 3KCIIPECCHHU Y MJICKOIMUTAOIIHUX U ITPOKAPHUOT.

Jnd co3gaHus KOHCTPYKTA HA OCHOBE AaHTHTENA, KOTOPBIM CBA3BIBACTCS C
SPUTPOLMTAMM MbIIIM M npexactaBisier muMmoron 1040-p31 xpomorpanmna A
(YVRPLWVRME) (SEQ ID NO:77), npUMEHAIOT CTaHAAPTHBIE METOIHMKH
pexom6uaanTHOH JIHK. C momomipro 1P ¢ mepekpriBaromumucs npaiMepamMu ObLT
co3man (parment [IHK, koroperi komupoBan 3'-KOHIEBOW JOMEH, B TOM YHCIIE
nentug YVRPLWVRME (SEQ ID NO:77), mepekpbBarOIUUCS ¢ 5'-IOMEHOM,
KOMIUTEMEHTapHbIM 3'-KoHITy mocienoBareapbHocTH TER119. DtoT dpparment JJHK
MPUMEHSIM B KAuecTBE IpaiiMepa Hapsay C KOMIUIEMEHTAPHBIM TMpsMbIM 5'-
npaiimepom B ctaHmaptHou I[P mns cosmamus memoro ¢parmenta JIHK,

kogupyroniero TER119-YVRPLWVRME:

5-AGGTGAAGCTGCAGGAGTCAGGAGGAGGCTTGGTGCAACCTGGGG
GGTCTCTGAAACTCTCCTGTGTAGCCTCAGGATTCACTTTCAGGGACCAC
TGGATGAATTGGGTCCGGCAGGCTCCCGGAAAGACCATGGAGTGGATTG
GGGATATTAGACCTGATGGCAGTGACACAAACTATGCACCATCTGTGAG
GAATAGATTCACAATCTCCAGAGACAATACCAGGAGCATCCTGTACCTG
CAGATGGGCAATATGAGATCTGATTACACAGCCACTTATTACTGTGTITAG
AGACTCACCTACCCGGGCTGGGCTTATGGATGCCTGGGGTCAAGGAACC
TCAGTCACTGTCTCCTCAGCCGGTGGTGGTGGTTCTGGTGGTGGTGGTTC
TGGCGGCGGCGGCTCCGGTGGTGGTGGATCCGACATTCAGATGACGCAG
TCTCCTTCAGTCCTGTCTGCATCTGTGGGAGACAGAGTCACTCTCAACTG
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CAAAGCAAGTCAGAATATTAACAAGTACTTAAACCGGTATCAGCAAAAG
CTTGGAGAAGCTCCCAAAGTCCTGGTATATAATACAAACAATTTGCAAAC
GGGCATCCCATCAAGGTTCAGTGGCAGTGGATCTGGCACAGATTTCACAC
TCACCATCAGTAGCCTGCAGCCTGAAGATTTTGCCACATATTTCTGCTTTC
AGCATTATACTTGGCCCACGTTTGGAGGTGTGACCAAGCTGGAAATCAA

ACGTACTCATCATCACCATCATCACGGTGGCGGTTATGTCAGACCTCTGT
GGGTCAGAATGGAA-3' (SEQ ID NO:78). IlomuepkHyTass mOCIeAOBATEILHOCTD

0003HaYaeT reHHBIM CETMEHT, KOJAMPYIOMMK MuUMoTOoN XpoMmorpanuHa A (1040-p31)
(YVRPLWVRME) (SEQ ID NO:77). lna pekOMOMHAHTHOW 3KCIIpeccHH (pparMeHt

JIHK BkIr04anmm B BEKTOP 3KCHPECCUH Y MIIEKOTIUTAIOIIUX U TPOKAPHOT.

Jnd co3gaHust KOHCTPYKTa Ha OCHOBE AaHTHUTENA, KOTOPBIM CBS3BIBACTCA C
SPUTPOLUTAMHU MBIIIA M NPEACTABIAECT MPOMHCYIMH MBIIIH, INIABHBIA ayTOAHTHICH
caxapHoro pguabera y wmeimed NOD, npuMmMeHATH CTaHAAPTHBIE METOIHMKH
pexomOunanTHOM JIHK. C momompro I[P ¢ mepekpsiBarommMucs mnpaimMepaMu
BriepBbie ObUT co3mad (pparment JIHK, xoropeni komuposan 3'-KOHLEBOW TOMEH, B
TOM YHCIIE TEIbIH OCNOK TPOWHCYJIMH, TEPEKPHIBAIOIIHANUCT C 5'-IOMEHOM,
KOMIUTEMEHTapHbIM 3'-KoHITy mocienoBareapbHocTH TER119. DtoT dpparment JJHK
MPUMEHSIM B KAauecTBE IpaiiMepa Hapsay C KOMIUIEMEHTAPHBIM TMpsMbIM 5'-
npaiimepom B ctaHmaptHou I[P mns cosmamus memoro ¢parmenta JIHK,

kogupyroniero TER119-npounncynun:

5'-GAGGTGAAGCTGCAGGAGTCAGGAGGAGGCTTGGTGCAACCTGGGGG
GTCTCTGAAACTCTCCTGTGTAGCCTCAGGATTCACTTTCAGGGACCACT
GGATGAATTGGGTCCGGCAGGCTCCCGGAAAGACCATGGAGTGGATTGG
AGATATTAGACCTGATGGCAGTGACACAAACTATGCACCATCTGTGAGG
AATAGATTCACAATCTCCAGAGACAATGCCAGGAGCATCCTGTACCTGC
AGATGAGCAATATGAGATCTGATTACACAGCCACTTATTACTGTGTTAGA
GACTCACCTACCCGGGCTGGGCTTATGGATGCCTGGGGTCAAGGAACCTC
AGTCACTGTCTCCTCAGCCGGTGGTGGTGGTTCTGGTGGTGGTGGTTCTG
GCGGCGGCOGGCTCCGGTGGTGGTGGATCCGACATTCAGATGACGCAGTC
TCCTTCAGTCCTGTCTGCATCTGTGGGAGACAGAGTCACTCTCAACTGCA
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AAGCAAGTCAGAATATTAACAAGTACTTAAACTGGTATCAGCAAAAGCT
TGGAGAAGCTCCCAAAGTCCTGATATATAATACAAACAATTTGCAAACG
GGCATCCCATCAAGGTTCAGTGGCAGTGGATCTGGTACAGATTTCACACT
CACCATCAGTAGCCTGCAGCCTGAAGATTITTGCCACATATTTCTGCTCTC
AGCATTATACTTGGCCCACGTTTGATGGTGGGACCAAGCTGGAAATCAA
ACGTACTCATCATCACCATCATCACGGTGGCGGTITTGTGAAACAGCATC
TGTGCGGTCCGCATCTGGTGGAAGCGCTGTATCTGGTGTGCGGCGAACGT
GGCTTTTITTATACCCCGAAAAGCCGTCGTGAAGTGGAAGATCCGCAGGT
GGAACAGCTGGAACTGGGCGGCAGCCCGGGTGATCTGCAGACCCTGGCC
CTGGAAGTGGCGCGTCAGAAACGTGGCATTGTGGATCAGTGCTGCACCA
GCATTTGCAGCCTGTATCAGCTGGAAAACTATTACAAC-3' (SEQ ID NO:79).

[TomyepkHyTass TMOCIIEAOBATEIHPHOCTh OOO3HAYAET TEHHBIH CETMEHT KOHCTPYKTA,
KOAMPYIOIIHUKA TPOWHCYHH. [[ns pexomOuHaHTHOW skcmpeccun ¢parment JIHK

BKIXOYAaJIM B BEKTOP SKCIIPECCHUHN Y MIICKOITUTAIOIINX U IMTPOKAPHOT.

ITpumep 7. CuHTE3 pPa3BETBIECHHBIX IOJMMEPOB, COJAEP’KALIMX CBA3BIBAIOIIUECS C

SPUTPOLIMTAMH JTUTAHABI U IPpyTHE (YHKIHOHATBHBIE TPYIIITHI

Hma cunte3a PEG-tmoanerara ¢ 8 BerBamu PEG-OH ¢ 8 BerBamum (Nektar)
pacTBOpSNM B TONYOJiE W BBOAWIHM B peakuuio Ha 18 u ¢ 10 skBuUBaneHTAMH
tpryTHmamMuHa  (Sigma  Aldrich, CAS No 121-44-8) wm 10 5>KBUBajeHTAMHU
meTancynbponmmxmopuga (Sigma Aldrich, CAS Ne 124-63-0) mpu KOMHATHOU
temneparype mox  aproHoMm. Octatok  OTQWIBTPOBBIBAKM, W  (QuIbTpaT
KOHIEHTPUPOBAIM TP TIOHWKEHHOM JABJICHHUH, PACTBOPSIIA B JUMETHI(POPMAMHIIE
(DMF), u nobasnsmm 10 sxBuBaneHToB THoaneTata Kamusa (Sigma Aldrich, CAS Ne
10387-40-3). Cnycts 18 4. HaAXOXKJACHHS TpPH KOMHATHOW Temmepatype (uibTpar
KOHIEHTPUPOBAJIH TIOJT TTIOHIKEHHBIM JTABIICHHEM W OCAKIATH B JTUITHIOBOM 3(upe.
Ocamoxk OTQUIBTPOBBIBATTM H BHICYIIMBAIA TIPH TIOHWKEHHOM JABJICHHH C

NOTYYCHHUCM KOHCYHOT'O MMPOAYKTA.

Hsa cunare3a PEG-mupumunmmucynsduna ¢ 8 BetBimu PEG-Thoamerar ¢ 8 BeTBiMu

pactBopsii B auMetundopmamune (DMF), u ¢ Hero ymamanm 3amuTHBIE TPYTIIBI C
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nomomibo 1,05 sxBuBaneHTa metokcuaa Harpusa (Sigma Aldrich, CAS Ne 124-41-4) B
TeyeHUe | 4. Mpu KOMHATHOW TeMmepaTrype moja aproHom B cocyae llmenka. J{ma
BOCCTAHOBJICHHs HE3AIIMINEHHBIX THOJNOBBIX TpPYNN [0 THOJATHBIX K PacTBOPY
n00aBIATM 2 SKBUBAJEHTa THApoxyopuaa tpuc(2-kapookcmstun)pochuna (TCEP,
Thermo Scientific, CAS Ne 51805-45-9) u 2 >kBuBaNieHTa TUCTUIUIMPOBAHHOW BOJBI.
Cnycra 2 4. HAXOKIEHUA TPU KOMHATHOM TeMmepaType A00aBisau 12 SKBUBAJIECHTOB
2,2'-mutnoaunupuanna (anaputuon-2, Sigma Aldrich, CAS Ne 2127-03-9), u pactBop
B30ANTHIBAIM MPU KOMHATHOM TeMrepatype B TeueHHe 24 4. 3aTeM peakUUOHHYIO
CMECh HATM3HPOBAINA MPOTHB 5 1 JAUCTHUITUPOBAHHOM BOJBI B JUAIH3HOU TPYOKe
MWCO Ha 3500 /la B Teyenue 48 4., BO BpeMs KOTOPBIX JUCTHUILUIMPOBAHHYIO BOIY
3amensii 4 pasa. Harpysky mupumuncynbduma sHa PEG ¢ 8 BeTBaME ompepensiau
KOJIM4ecTBeHHO 10 BocctaHoBieHuio B 25 MM TCEP B 100 MM HEPES, pH 8,0, u
ciekTpel B Y®- u BHAMMOHN o0OnacTh u3Mepsuid npu 343 HM [UId OTCIIC)KUBAHHSA

IIPHUCY TCTBHA MMUPHUIUH-2-THOHOBOM YXOIAIIEHN TPYTIIIBL.

Hims  cunre3a PEG-mupumuncyme¢pua-ALEXAFLUOR647 ¢ 8 BerBamu PEG-
THoaueTat ¢ 8 BeTBamMu pactBopssid B DMF, U ¢ HEro ygansinu 3amuTHbIE TPYIIIBI C
nmomonipio 1,05 skBuBamenTa metokcuaa Hatpus (Sigma Aldrich, CAS Ne 124-41-4) B
TeueHrue | 4. MpH KOMHATHOM TeMmmeparype moj aproHoM B cocyae lllnenka. s
BOCCTAHOBJICHHS HE3AIIMINEHHBIX THOJOBBIX TPYMI [0 THOJATHBIX K PacTBOPY
A00aBISITH 2 SKBUBAJEHTa THApoxyopuaa Tpuc(2-kapookcmtun)pochuna (TCEP,
Thermo Scientific, CAS Ne 51805-45-9) u pasusiii o6sem 100 MM HEPES, pH 8,0.
Cnycrd 2 4. HAXOKIEHUS TTPH KOMHATHOW TEMIIEpaType K pactsopy aodasmsuu 0,125
skBuBalicHTa (dkBUBaneHTHO 1 BetBm w3 8) AlexaFluor647-C2-manenmmuna
(Invitrogen). CriycTs 2 4. HAXOKACHHUS TPU KOMHATHOW TeMmmepaType A00aBmsmu 12
SKBHUBAJIEHTOB 2,2'-nutnoaumupuauHa (amaputaon-2, Sigma Aldrich, CAS Ne 2127-
03-9), 1 pacTBOp B30ANTHIBAIA MPU KOMHATHOW TeMTiepaType B TeueHue 24 4. 3aTem
PEAKLMOHHYK) CMECh JHAM3UPOBAIM MPOTHB S5 11 JUCTWIIAPOBAHHOMW BOABI B
muanusHor Tpyoke MWCO na 3500 Jla B Teuenwe 48 4., BO BpeMs KOTOPBIX
TUCTUTUPOBAHHYIO BOAY 3aMeHsuH 4 paza. Harpysky mupuauicynspuna va PEG ¢

8 BETBAMM OMpPEIEIIAIN KOMUYECTBEHHO 110 BoccTaHoBiaeHU0 B 25 MM TCEP B 100
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MM HEPES, pH 8,0, u cniektpsr B Y®- 1 BuanMoin o0nactu u3Mepsinu npu 343 HM

JUIA OTCIIEKUBAHMA NMPUCYTCTBHA MIUPUIUH-2-THOHOBOHN YXOIALIEH TPYTIITHL.

Tuonconepikamue mnentuasl KoHbIOTUpoBamHM ¢ PEG-mupumuncynspuaom ¢ 8
BETBIMHU  TIyT€M  J0OaBIIEHUS  CTEXHOMETPUYECKHMX  KOJIWYECTB  TENTH/A,
pactBoperHoro B BogHoM 3 M ryanuaune-HCI (Sigma Aldrich, CAS Ne 50-01-10), x
BogHOMYy pactBOopy PEG-mmpumuncynspuma ¢ 8 BeTBIMH TNpH KOMHATHOHU
temnepatype. [IpeoOpa3oBaHus B XO0J€ PEAKIMH OTCIIECKHUBAIHU IyTEM H3MEPEHUS
cnekTpoB B Y®- w BuauMOW oOmacTd Tpu 343 HM A KOJUYECTBEHHOTO
ONPEACIECHUS MPUCYTCTBUA MNUPUAUH-2-THOHOBOM yxojdmen rpymnnsl. [lpu
HEOOXOAMMOCTH KOHBIOTAMHU Ooniee ogHOM MoJeKysl ¢ PEG-mupuauncynspuaom ¢
8 BETBAMM MPOLEAYPY PEAKLMUHU MOBTOPAINA C HOBOM MOJIEKYJIOH B TOM K€ COCYJE.
Cpasy mocne 3aBepHICHHS KOHBIOTAIIMHM PEAKIHMOHHYID CMECh OOECCOJMBAIM Ha
kononke s obeccomuBanuss ZEBASPIN (Thermo Scientific), m ouwdimeHHBINH

OPOAYKT XpaHUIHU B COOTBETCTBYIOIHUX CTCPHUIIbHBIX YCIIOBUAX.

Nunyknpo  TomepaHTHOCTH K OVA  MOXHO OBUTO MPOJEMOHCTPHPOBATH IS
koubtorata PEG ¢ 8 BerBamu-ERY/MIS-SIINFEKL (SIINFEKL: SEQ ID NO:3)
MOCPEJCTBOM €r0 BBEJCHHSA MBIIIAM BHYTPUBEHHBIM MM BHECOCYJMCTBIM ITyTEM.
OTOT TECT TaKKe JOJDKEH CBHACTEILCTBOBATh 00 HHAYKIMH TOJEPAHTHOCTH Y JIFOJIEH
C TIOMOMIBIO JIMTAHIOB, CHEHHMHUHBIX A yenmoBeka. [Ipm TakoW aeMOHCTpanud
yepes 3apaHee OIPEACIICHHOE YMCIO JHEH IMOCIE BBEICHHA MBIIEH CIEI0BAIIO
YMEPTBHTh, a NHM(ATHYECKUE Y3/bI, CENEe3eHKY W KpPOBb COOpaTh I aHAJIH3A.
CrieHOIMTBl W KJIETKH, TIOJly4YeHHbIE W3 JIMM(ATHYECKHX Y3II0B, BBICEBAIOT W
MOBTOPHO CTUMYIIHPYIOT B TeUCHHE 3 JHEH ex vivo ¢ momombio OVA w/wmm mentuaa
SIINFEKL (SEQ ID NO:3), u nmocpenctsom ELISA y HHX H3MEpSIOT CHIDKEHHE
skcnpeccnn [FNy, [L-17a, IL-2 u IL-4 u noseimenune skcnpeccun TGF-B1, koTopsie
ABIAKOTCA ~ JAOCTOBEPHBIMH  IPHU3HAKAMHM  TOJIEPAHTHOCTH.  BHyTpuKIIETOYHOE
oxkpammsanue [L-17a, IL-2 u IL-4 BBIMOTHAIOT ¢ NOMOINBIO NPOTOYHOU LIMTOMETPHH
Ha CIUICHOIUTAX M KJIETKAX, MOJYYEHHBIX W3 JTMM(pATHUYECKHX Y3JI0B, CIycTd 6 4.
MOCIIe TOBTOPHOM CTUMY AU ex vVivo ¢ momombo OVA w/mmu nenrruaa SIINFEKL

(SEQ ID NO:3). Takke mMpOTOYHYIO IUTOMETPHIO MPHUMEHSIIOT I XapaKTEPUCTHKH
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npodpuneir skcmpeccun CD4, CD8 wu perymatopHsix T-KIETOK W3 KIETOK,
BBIIETICHHBIX M3 JTHM(ATHYECKUX Y3710B, CENE3€HKH U KPOBH. JIOTIONHUTENBHO, Y
MbIed OepyT oOpaslbl KPOBH B Pa3jMYHBIE MOMEHTHI BPEMEHH I H3MEPEHUS
ryMopanbHOTO oTBeTa Ha aHTHreH OVA ¢ BbIpaboTKO#M aHTHTEN. [N ompeneneHus
TOTO, ABJAETCA JIM CUCTEMHAS TOJIEPAHTHOCTh YCTAHOBMBILEWCS, BBIOJIHAIOT APYTroi
SKCIIEPUMEHT MOBTOPHOU CTUMYJISIIIUU eX vivo. Mermram BBoAAT kKoHbIOTaT PEG ¢ 8
BeTBIMU-ERY 1/MIS-SIINFEKL (SIINFEKL: SEQ ID NO:3), kak ommcaHo paHee,
OVA mnoBTOpHO BBOAAT cmycTd 9 aHEW ¢ axblOBaHTOM (JIMIIOTIONHMCAXAPUAOM,
MOJIHBIM aabl0BaHTOM DpelHAa, KBacUaMu U Jp.), U PEAKTUBHOCTH CIJICHOLIUTOB B
otHomeHuu aHtureHa OVA onenuBaroT mocpeactsoM ELISA w/mnum mpotouHOn
nuTomMeTpuH, kak omnucaHo panee. Kowsrorar PEG ¢ 8 BetBamu-ERY 1-SIINFEKL
(SINFEKL: SEQ ID NO:3) cnenaer CIuIEHOLMTH HEPECAKTUBHBIMH B OTHOIICHUH
BTOpPOM akTuBaumu ¢ mnoMonipto OVA ™ agplOBaHTa, YTO SBISETCA CIIOCOOOM
WUToCTpalMu 3p(EKTUBHOTO YCTAHOBIIEHUA CHCTEMHOM TolepaHTHOCTH. [locrme
HA4YaJIbHOT'O BBEJCHHA COCTaBOB Ha ocHOBe KoHbIoraTa PEG ¢ 8 BeTBaMu-ERY 1/MIS-
SIINFEKL (SIINFEKL: SEQ ID NO:3) M0kHO TIPOBOIUTH TTOJOOHBIE SKCIIEPHUMEHTHI
MO0 aKTUBALMH i1 ViVO C TPAHCTEHHBIMH KJIETOUHBIMH JIMHUAMH JJI JOTIOTHUTEIbHON
JEMOHCTPAIMA TOJEPAHTHOCTH, TaKHE€ KaK aJoNTUBHBIM TiepeHoc T-kmerok OT-I,
MoTOOHBIE UCCIIEAOBAHUAM, TTOAPOOHO ONMUCAHHBIM B TipuMepe 3. [ meMoHcTpanmu
WMMYHHOM TOJIEPAHTHOCTH B MBIIIUHBIX MOJENAX AyTOMMMYHHHUTETa WU
JEUMMYHH3ALUH TEPANEeBTHUYECKUX MOJIEKYJl MOJKHO CO3/1aBaTh AaHAJIOTUYHBIC
KOHCTPYKTBl Ha ocHOBe PEG ¢ 8 BeTBsIMU i1 COOTBETCTBYIOLIMX AHTUTEHOB, KaK

obi10 omucano B nanHoM mokymenTte myis SIINFEKL (SEQ ID NO:3).

[Tlpumep 8. HWHmykmus aHTHreH-cIeNU(UYECKOW WMMYHHOH  TOJIEPAHTHOCTH
IIOCPEACTBOM HEKOBAJICHTHOI'O  CBS3BIBAHWS AHTHUICHA, KOHBIOTHPOBAHHOIO C

anTamMepoM, ¢ SPUTPOLUTAMU

MO»XHO OCYIIECTBIIAITH CITOCOOBI C MPUMEHEHHEM IPYTHX OHoad(HHUHHBIX PEeareHTOB,
OTIMYHBIX OT AHTHTEN, JJI1 U3MEPEHHA WX CIOCOOHOCTH K HHAYKIMH WMMYHHOHU
TOJIEPAHTHOCTH TTOCPEICTBOM HEKOBAJIEHTHOT'O CBA3BIBAHUSA C SpUTpoLHTaMu. Jpyrue

oenmkoBbie aduHHBIE (PArMEHTHI, TaKWE KaK CKOHCTPYHPOBAaHHBIE O€TKH C
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ankupuHOoBbIMH ~ moBTOpamMu  (DARPin)  (Steiner, Forrer, et al, 2008),
CKOHCTpyHupoBaHHbIe Oenkm ¢ moBTopamu armadillo (Parmeggiani, Pellarin, et al,
2008), nomens! ¢puOponektuna (Hackel, Kapila, et al, 2008) u appunnbie kapkacHsIe
CTPYKTYPBI THIIA «IIUCTHHOBBIX y310B» (HOTTHHOB) (Silverman, Levin, et al., 2009),
MOJBEPTATN CKPUHHWHTY /IS BBIABICHHA TEX, KOTOPBIE MPOABIAIH apPUHHOCTH

CBA3BIBAHUA C SPUTPOLUTAMH.

CkpunuHr OuOmuoTek i oOHapykenus antamepo JIHK/PHK, o6nagarommx
BBICOKOH ahPUHHOCTBIO K SPUTPOLIMTAM, MPOBOAAT C IMOMOLIBIO OOIIEMPU3HAHHOTO
croco0a CHCTEMATHYECKOHN SBONIIOLMU JIMTAHIOB SKCIIOHEHIMAIBHBIM O0OOTaIEHUEM
(SELEX) (Archemix, KemOopumx, Maccauycerc, CIIIA) (Sampson, 2003). C moMmeHTa
oOHapyskeHus HOBbIX mocnenoBarenbHocTedt JIHK/PHK, koTOpBIE CBS3BIBAOTCS C
SPUTPOLIMTAMH C BBICOKOM a(pPUHHOCTHIO, MX CHHTE3HPYIOT XHMHYECKHUM IyTEM
COAEPIKAIIMMH JTOTIOTHUTENBHY0 XHMHUYECKYIO PEAKIIHOHHOCTIOCOOHYTO TPpyIIy Ha 3'-
wni  5'-KOHIE I8  KOHBIOTAMM C  AHTHTCHOM  W/HIM  TIOJHMEPHOM
MULeIIon/HaHoYacTHied. Jlma co3maHus OAHOTO OHOKOHBIOTAaTa, COACPIKAIIETO
CBSI3BIBAIOIIMMCA C JPUTPOIMTAMH anTaMep W AHTUTEH WM KOMIUIEKC AHTUTCH-
HAHOYACTHIIA, anTamMep, CHHTE3UPOBAHHBIA XHMHYCCKHM TIyTEM, COICPIKHT,
HATIPUMEP, PEAKIMOHHOCIIOCOOHYr0 rTpymmy NH,,  KOTOpyH0  KOHBIOTHPYIOT
MOCPEeACTBOM CcTpateruu KoHbiorammu mnocpeactsom EDC/NHS ¢ rpymmamu COOH,
MPHUCYTCTBYIOMIMMH B HAHOYACTHIIE WIIM AHTUTCHE WM KOMIUIEKCE HAHOYACTHIA-
aHTHTeH. VICTIBITBIBAIA PA3MYHBIE METOJAMKH XWMHUYECKOH KOHBIOTAIMH ITyTeM
W3MEHEHHUS OPTOTOHANBHBIX PEAKIIMOHHOCTIOCOOHBIX TPYMIT U CXeM KOHBIOTALIUN IS

KaXKI0ro U3 anraMmepa, aHTurcHa W/ U KOMILIEKCA AHTUTCH-HAHOYaCTHIIA.

JIns ieMOHCTpaluuKu UHAYKIHMH TojiepaHTHOCTH K OV A konbprorat OVA-antamep unu
koHbOTaT OV A-HaHOYACTHIIa-aliTAMEpP BBOAAT MbIIIAM BHYTPUBEHHBIM  HIIH
BHECOCYAUCTBIM NyTeM. Uepes 3apaHee ONpeACICHHOE YHCIIO JHEH MOCJIE BBEACHUS
MBITIENW YMEPIIBIAIOT, a TUM(ATHIECKHUE Y3IIbI, CEJIE3EHKY W KPOBb COOHMPAIOT IS
aHanu3a. CIUICHOIUTHI M KIIETKH, TIOJTy4YeHHbBIE U3 TUM(PATHIECKUX y3JI0B, BBICEBAIOT
W TIOBTOPHO CTHMYJHPYIOT B TE€UEHHE 3 AHEH ex vivo ¢ momompio OVA wumm

nentuna SIINFEKL (SEQ ID NO:3), u mocpenctsom ELISA y HHX wu3MepsioT
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camwkenue 3xcupeccuu [FNy, IL-17a, IL-2 u IL-4 u moBemmenwne skcnipeccnn TGF-f1,
KOTOpBIE SABIIAIOTCS JTOCTOBEPHBIMH MPU3HAKAMHU TOJEPAHTHOCTH. BHYTpPHKIETOUHOE
okpamuanue [L-17a, IL-2 u IL-4 BRIMOTHAIOT ¢ MOMOINBIO MPOTOYHOU LIMTOMETPHH
Ha CIUICHOLMTAX W KIIETKAX, MOJYYEHHBIX M3 JTUM(pATHUYECKHUX Y3JI0B, CIycTd 6 .
MOCJIe TTIOBTOPHOM CTUMYJISAIHH ex vivo ¢ momombio OVA w/umm nentuna SIINFEKL
(SEQ ID NO:3). Takke MpOTOYHYIO ILUTOMETPUIO TMPUMEHSAIOT IS XaPaKTEPUCTHKU
npoduneir skcnpeccun CD4, CD8 wu perymaropabix T-KIETOK W3 KIETOK,
BBIIETICHHBIX M3 JTMM(AaTHYECKUX Y37I0B, CEIE3€HKH U KPOBH. JIOTONHUTENBHO, Y
MbIIed OepyT oOpaslpl KPOBH B Pa3jMYHbIE MOMEHTHI BPEMEHH Ui H3MEPEHUS
ryMOpanbHOTO 0TBeTa Ha aHTHreH OVA c¢ BpIpaObOTKOM aHTHTEN. 7151 ompeneneHus
TOTO, ABJIACTCA JIM CUCTEMHAs TOJIEPAHTHOCTH YCTAHOBMBILEHCS, BBITOJHAIOT APYTrou
SKCMEPUMEHT MOBTOPHOM CTUMYJIILMHM ex Vivo. Mpimam BBoAAT KoHborar OVA-
aHTuTEeNno UM KoubroraT OVA-aHTHTENO0-HAHOYACTUIA, KaKk omucaHo panee, OVA
MOBTOPHO BBOJAAT CIyCTd 9 JHEW ¢ aabIOBAHTOM (JIMIIOMOJIMCAXAPUAOM, MOIHBIM
aaproBanToM PpeiiHja, KBacaMH U Jp.), U PEAKTUBHOCTH CINIEHOLMTOB B OTHOIICHUU
antureHa OVA onenuBarot mocpeactsoM ELISA w/wmu npoTOYHON HUTOMETPHH, KaK
omucaHo panee. [IpeamonaraeTcs, YTo cOCTaBbl Ha OCHOBE KOHBIOoraTa OV A-aHTUTENO
w/umu  koHbtorata  OVA-aHTHTENO-HAHOYACTHIIA  CHENAIOT CIUIEHOLIUTBI
HEPEAKTUBHBIMU B OTHOIIEHHH BTOPOM akTUBaIMH ¢ momompo OVA u agproBaHTa,
YTO JCMOHCTPUPYET, TaKuM 00pa3oM, 3(P¢eKTHBHOE YCTAHOBJICHHE CHCTEMHOMU
ToJiepaHTHOCTH. [locne HauampHOTO BBEAECHHS COCTABOB HA OCHOBE KOHBIOrata OVA-
antamep wwm KoHborata OVA-antaMep-HaHOYACTHIA MOYKHO TIPOBOJHUTH
MOMOOHBIE IKCIIEPUMEHTHI TIO0 AKTUBAILMHM i1 ViVO C TPAHCTEHHBIMH KIIETOYHBIMHA
JUHUSAMHU Ui AEMOHCTPALMU TOJIEPAHTHOCTH, TaKME KaK aJONTHUBHBIA mepeHoc T-
knetok OT-I, mogoOHBIE UCCIeOBaHHUAM, TTOJAPOOHO OMMCAHHBIM B mpumepe 3. Jlns
JEMOHCTPALMM MMMYHHOM TOJIEPAHTHOCTH B MBILIMHBIX MOJEIAX ayTOUMMYHHUTETA
WM JEUMMYHHU3aLUUU TEPANIEBTUYECKUX MOJIEKYJ CO3JAI0T aHAJIOTUYHbIE KOHCTPYKThI
Ha OCHOBE amnTaMepoB /IS COOTBETCTBYIOIIWX AHTHTE€HOB, KaK OBIJIO OIMMCAHO B

JaHHOM AokymeHTe Ayt OVA.
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ITpumep 9. XapakTepuCTHKA CBA3BIBAHUSA C S3PUTPOLIUTAMH YETIOBEKA

JIns XapakTepUCTHKH BHIOPAHHBIX TEMTHAOB W3 OAKTEPHAIILHOTO IMCILICS, KOTOPHIC
CBSI3BIBAJICH C JPHTPOLIMTAMH YEJIOBEKA B YCIIOBHSAX OTCYTCTBHS IPEICTABICHHS
KJICTKAMH, TENTHABl CHHTC3UPOBAIM XHMHYECKHM IyTEM W KOHBIOTHPOBAIH C
¢ayopecuentabiM  OenkoMm  autodukormanuHoM  (APC).  TlogoOHeIM  0Opazom
XapaKTePU30BAIH CIIOCOOHOCTH K CBSI3BIBAHUIO C SPUTPOLMTAMH KAXKIOTO TENTHIA B
pacTBopuMO¥ (opme, T.e. B BHIE O€NKOBOr0 KoHbrorata. Kak mokasano Ha ¢wur. 6,
nentuasl ERY64, ERY 123 u ERY 141 cBas3siBanuch ¢ 3pUTPOLIMTAMM YEJIOBEKA B

BUJie KOHBIOraToB ¢ APC.
Cnoco6 konviocayuu APC ¢ nenmuoamu

[lenTuapl 3aka3piBald M CHHTE3HUPOBAIM TOJA 3aKa3 IMOCPEACTBOM CTaHAAPTHOTO
tBepaogazHoro cuHre3a mo f-moc-ctpaterun B Polypeptide Group (CrpacOypr,
@pannms). 10 SKkBHBaJEHTOB MeNnTHAA, pacTBopeHHOro B 3 M ryanmmune-HCI,
nooasmsim k 2 mr/mn APC, akrusmpoBanHoro mamenmuaom (InnovaBiosciences,
KamOpumk, Bemukoopuranus) B8 PBS. Tlocne 4 4. makyOanuu npu temneparype 4°C
PEAKIMOHHYIO CMECh 00eCCONHMBAIIA KOJOHKe aisi obeccommBanus ZEBA Ha 2 mn

(Thermo Scientific) u xpanumm npu Temmnepatype 4°C.

Konuuecmesennoe onpeaeﬂeﬁue C6A3bI6ARUSA C 2pumpoyumamu nocpe@cmeom cnocoba

NpOMOYHOU Yyumomempuu

CBeKeBBIJICIICHHYI0 KPOBB YentoBeka pa3soawm B 100 pas B PBS ¢ modasnenunem 20
mr/Ma BSA. 5x10° spuTporuToB A0OaBsH K 150 Mxm 1 MM kowbrorata APC-
MenTHX W HWHKyOWpoBamn mpu Ttemrmeparype 37°C B Teuenue 45 muH. Kietku
ToiaTenbHo oTMbIBaid B PBS + 20 mMr/mnm BSA w aHammsupoBamy 1j1si BBISBICHUS

¢dayopecuenmu APC Ha potourom murometpe CyAn ADP (Beckman Coulter).



102

[Ipumep 10. HMuayknoms aHTHreH-ciemUPUIECKOM WMMYHHOW TOJIEPAHTHOCTH
MOCPE/ICTBOM CBSA3BIBAHUSA AHTUTE€HA, THOPHUAM3HPOBAHHOTO C OJHOIIECTIOUYECYHBIM

AHTUTEIIOM, C SPUTPOLIUTAMU

brina cozmana pekoMOWHaHTHAs THOpUAHAS Monekyna Ha ocHoBe scFv u SIINFEKL,
uMMyHOAOoMUHAHTHOTO nomMeHa OVA, mpesentupyemoro MHC-I. Ilonmyuenusiit scFv
(naspiBaembiii B gaHHOM  gokymeHTe TER119-SIINFEKL)  cBaseiBanmcs ¢

SPUTPOLIUTAMH MBIIIH, KaK TTOKa3aHO C TIOMOIIBI0 IPOTOYHOM [IMTOMETPUH Ha (ur. 7.

[TockombKy B JaHHOM AOKYMEHTE YK€ OBLIO TOKa3aHO, YTO 3Ty TOJIEPAHTHOCTH
naayuuposan ERY1-OVA, on cuutaeTrcs npuroaHoM CUCTEMOM IS XapaKTEPUCTUKHU
MMMYHHBIX COOBITHH. bBINIO ycTaHOBNIEHO, YTO CBs3bIBaHuE spuTporuta ¢ ERY1-OVA
npuBOIMIO K S((EKTUBHONH TNEPEKPECTHOM NPE3EHTALMH HMMYHOJIOMHHAHTHOTO
smurona  OVA  (SIINFEKL), mpesentupyemoro MHC I, ¢ momompio
aHTureHnpeseHTupyromux kKietok (APC) u cOOTBETCTBYIOIIEMY MPUMHUPOBAHUIO
peakTuBHBIX T-KJI€TOK mepexpecTHO-pearupytomum anturesoM. CD8” T-knetku OT-1
(CD45.2"), meuennsie CFSE, agontusHO mepeHocwmu mbimam CD45.17, m 3arem
mmepsanu  npormudepammro  CD8” T-ximerox OT-I B Tewemwme 5 mmedl mocme
BHyTpuBeHHOTO BBeAeHUA 10 mkr OVA, 10 mxr ERY1-OVA, s3kBuUMONIApHO#N 03B
TER119-SIINFEKL wm sxBumomsaproit 10361 SIINFEKL. ITpommdepamus CD8™ T-
kierok OT-I, ompenenenHas mo pasOaenenuto (myopecteHTHoro cpeactsa CFSE,
W3MEPEHHOMY C TOMOINBIO MPOTOYHOM LIMTOMETPHM, 3HAYUTEIBHO YCUIIMBAIIACH Y
mbimei, koTtopeiM BBOAWIM TERI119-SIINFEKL, mo cpaBHEHHIO C TEMH, KOMY
Beoau ERY1-OVA wmn OVA (¢ur. 8), uyTo ykas3pBaio Ha TO, YTO CBA3BIBAHUE C
SPUTPOIMTAMH MOBHIIIATO MPHMHPOBAHUE aHTHTeH-crenuprueckux CD8" T-xreTox
MEPEKPECTHO-PEATUPYIOIUM AHTUTE€HOM IO CPAaBHEHHUIO C PACTBOPUMBIM aHTUTE€HOM

SIINFEKL.

Jinst pasrpaHWueHHs MEXAy -KIeTKaMH, Pa3BEIECHHBIMH 10 (YHKIHOHATBHOTO

s¢pdexropHOTro PeHOTHIIA, M PA3BEACHHBIMH W TOABEPTHY THIMH JCIIeIAN | -KITIeTKaMHu

N
anammsupoBanu mnpoimpepupyromue CD8  T-kmerkm OT-I Ha cBs3bBaHUE C

AHHEKCHHOM V KaK OTJIMYHMTEIILHBIN MPHU3HAK arorTo3a, a 3Ha4uT, U ACJIICIIUH, a TAKKC



103

MapKep UCTOLICHHA W 3amporpammupoBaHHOW rubenn-1 (PD-1). TER119-SIINFEKL

nu ERY1-OVA wunaynupoBamu mpoiaudepamuio ropa3ao OOJBIIETO KOJIWYECTBA

annexcnn-V 1 PD-17 CD$ ' T-kretok OT-I, yem OVA (¢ur. 9).

C moMomipro moctoBepHON Moaenu cTumysinuu OT-1 ¢ BIpaOOTKOM TOIEPAHTHOCTH
(L1iu, Iyoda, et al, 2002) Opina mokazana cnocooHocTs TER119-SIINFEKL u ERY1-
OVA k mpeaynpexIeHHI0 MOCIEAYIOMUX UMMYHHBIX OTBETOB Ha OIOCPEIOBAHHYIO
BAKIMHOM AHTUTCHHYIO CTHUMYILUIO, JAKE €CIIM B CTHMYJILMU y4YaCTBYET OYCHb
CWIBHBIA aQIBIOBAHT OAKTEPHALHOTO NPOUCXOkACHHUA. C IENbI0 TOJepU3AITH
mpmam CD45.17 BuyTtpusenno BBoguwmu 10 mMxr OVA wummu ERY1-OVA umm
SkBUMOJIpHYHO 1103y ER119-SIINFEKL cnycrs 1 u 6 nHel mocnie aJIoNTUBHOTO
neperoca CD8" T-xerok OT-I. CriycTs 9 IOMOMTHUTETBHBIX THEH, HEOOXOUMBIX JUIA
obecrie4eHUsI BOSMOJKHOM JENIEIMH MEPEHECEHHBIX |-KIETOK, MBIMIEH-PEIUITHEHTOB
MOJIBEPrajav CTUMYJISALMU C MOMOLIBIO BHYTPUKOKHOM MHBEKIUU OVA, BBOOAUMOTO C
munonioyucaxapuaom  (LPS) B kauecTBe amproBaHTa. XapaKTEPHUCTHKA KIIETOK
JAPEHUPYIOMINX JTHM(ATHYECKUX Y3JI0B U CEJIE3€HKH, a TAKKE WX BOCHAIUTEIHHBIE
OTBETHl CIyCTA 4 MHSA TOCJE€ CTHMYJISAILHMH TO3BOJHINA TPOBECTH OMNPEICIICHUE B

OTHOIICHHUH TOT'O, HMCJIA JIK MCCTO ACIICIHUA HAa CaMOM ACJIC HUIIH HET.

Buytpusennoe BBemenue TERI119-SIENFEKL wmu ERY1-OVA npuBoaumo k
BEIPAKEHHOMY COKpamenuro momymsmuii CD8' T-xmeroxk OT-1 B apeHmpyromux
MMM(AaTHIECKUX Yy3/IaX M CEJIE3CHKE 10 CPABHEHHWIO C MBIIIAMH, KOTOPHIM BBOIHIIH
Hemoaudumposanabii OVA mepen antureHHoH crumysinued ¢ LPS, uro ykassiBaer
Ha JEIIENUOHHYIO TOJIEPAHTHOCTh. J[peHupyromue TuMQpaTHIECKUE Y37IbI MBITIEH,
oopadoranusix ERY 1-OVA, conmepskamu 6omnee yem B 11 pa3 mensme CD8+ T-knetok
OT-I o cpaBHEHHUIO C TAKOBBIMHU Yy MbIIIEH, oopadoTanasix OVA, u B 39 pa3 MeHbIIE,
YEM Yy MBbIIIEH W3 KOHTPOJBHON TIpyNIbl CTUMYJSILMH, KOTOPBIE HE TMOMy4aau
BHYTPUBEHHBIE WHBEKIMH AHTHUTEHA; OTBETHI KIIETOK CENIE3€HKH OBLIM CXOJHBIMH.
Jpenupyromue mumparndeckne y3iasl Mbier, oopadoranapix TER119-SIINFEKL,
comepxanu Gonee uem B 13 pas memsme CD8" T-knmerok OT-I mo cpaBHeHHIO C
TAaKOBBIMH y MbIIeH, oOpadoranaeix OVA, u 6onee yeM B 42 pa3a MEHBINE, YEM Y

MBIIIEH U3 KOHTpOJ'IBHOﬁ rpynnbl CTUMYJIATIHH, KOTOPBIC HEC MOJTYyYallnu BHYTPHUBCHHbBIC
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WHBEKIMH AHTUTEHA; OTBETHI KIIETOK CEJIe3€HKH OBUTH CXOAHBIMH. JTa 3 eKTUBHASL
KJIOHAJIbHAsA JEJIelusA, MNposABIseMas y MbIMeH, KOoTopeiM BBoaunu TERI119-
SIINFEKL wmm ERY1-OVA, noarsepauna Oojiee paHHHWE HAOTIOACHHS yCHIICHHOTO
npumuposarus CD8” T-xmetox OT-I mepekpecTHO-pearHpyrOIKM aHTHTEHOM ((pHT.
8) u Tarke Mokasana, YTO MPUMHPOBAHHUE TEPEKPECTHO PEATHUPYIOIIMM AHTHTEHOM
MPOUCXOJUIIO B OTCYTCTBHE NMPE3CHTAUUU KOCTUMYJIHMPYIOIHUX MOJEKYJ ¢ IIOMOUIBIO

APC nis akTuBauuuy AeNeMOHHOM TOJIEPAHTHOCTH.

JIng nmanpHEWMINEW OLEHKM HMMYHHOTO OTBETA MOCJIE AHTHUTCHHOM CTUMYJISILIUHA

XapaKTEePU30BaIH BOCHAIUTEIBHYIO MPUPOAY PE3HACHTHBIX KIETOK TMM(aTHYeCKHX

Y3JI0B U CEJIe3€HKH ¢ TIOMOINBIO dKcrpeccun uHTepdepona y (IFNy) CDS8 T-knetkammu
OT-I (¢ur. 10). ITocne cTumymaruu ¢ momompbo OVA u LPS mumdaTtryeckue y3imsi
MmbImier, panee oopadoranHsix ERY1-OVA, conepsxkamu B 10 pa3 MeHbIIE KIETOK,
skcipeccupyromux [FNy, mo cpaBHEHUIO C TAKOBBIMH y MBIIIEH U3 KOHTPOJIBHOU
IPYIITBI CTUMYJIALNY (paHee HE TOTy4YaBHOIMX aHTUTEH) U OoJiee YeM B 4 pa3a MEHbIIE
KJIETOK, 3Kcnpeccupyromux [FNy, mo CpaBHEHHIO C TaKOBBIMH y MBIIIEH, paHeEe
00paboTaHHBIX YKBHBANICHTHOH 10300 OVA. Tlocne ctumymsammu ¢ momompio OVA u
LPS mumdparmdeckue y3asl Mbimed, padee oOpadoranHeix TER119-SIINFEKL,
cogepkanu B 33 pasa MEHbIIE KIETOK, 3kcnpeccupyromux [FNy, mo cpaBHeHHIO ¢
TAKOBBIMH y MBIIIEH W3 KOHTPOJBHOW TPYNIBI CTUMYJISIIHH (paHee HE TMOTyYaBIINX
aHTHTeH) W Oonee ueM B 14 pa3 MeHbmie KIETOK, dKkcmpeccupyromux [FNy, mo
CPaBHEHHWIO C TAKOBBIMH Yy MBIIIEH, paHee OOpaOOTAaHHBIX SKBHUBAJICHTHOM J030HU
OVA, 4T0 TOKa3bIBaE€T BAXXHOCTH CBA3BIBAHUSA C SPUTPOLMTAMH B TOJIEPOTCHHOMU

3alIUTE B OTBET HA CTUMYJIILIUIO; OTBETHI KIIETOK CEJI€3€HKH OBLTH CXOHBIMH.
Cnocobwl npumeHeHUst HCUGOMHBIX

Bce mpomemypsl ¢ KHBOTHBIMH paHee ObUIM OJ0OpPEHBI  BETEPHUHAPHBIMHU
yupexxaenusmu [lIsetiapuu. Menmeint muanun C57BL/6-Tg(TceraTerb) 1100Mjb (OT-
I) (Jackson Labs) passogumu B ycinosusx suBapus EPFL, u camok B BO3pacte 6-12
HENEIIb UCIIONB30BaIMN I BhIaeaeHus cruieHouToB. CamMok Mbrmen muauu B6.SJL-

Piprc®Pepc’/Boy (CD45.1) (Charles River) B Bospacte 8-12 Helenb NMPHMEHAIH B
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o +
KaueCTBE HOCHUTENIEH-PEUUITUEHTOB I aaonTuBHOTO nepeHoca CD8™ T-knetox OT-I

Y UCCJIEIOBAHUM 1O MHIY KLU TOJEPAHTHOCTH.
Cnocobvl paspabomxu u cunmesa nenmuoos

[Mentun ERY1 (HON-WMVLPWLPGTLDGGSGCRG-CONH,) (SEQ ID NO:128)

CHHTE3UPOBAJITH C MOMOIIBIO f-mOC-CTpaTeruu CTaHAAPTHOTO TBEPAO(PAZHOTO CHHTE3A
Ha cmone TGR (Nova Biochem) B aBTOMaTH3MpOBAaHHOW CHCTEME PETYIHPYEMOU
nonaun s>kuakocted (Chemspeed). IloguepkHyTON MOCIEIOBATENBHOCTBIO SBIAETCS
nocnenosartenpHoCcTh ERY1 u3 12 MOHOMEpPOB, paHee oONMCaHHAsA € MOMOILIBIO
(aroBoro aucries Kak y4acToK cBs3bpiBaHUA ¢ riukopopunom A mbimu (Kontos and
Hubbell, 2010). O6macte GGSG BHMONHATA POJb JIHHKEpPA I LHCTCHHOBOTO
OCTAaTKa, MPUMEHAEMOTO JJI1 KOHBIOTAIMH, (DIaHKHPYIOIIHKA aprHHUHOBBIH OCTaTOK
cTocoOCTBOBAN TMOHWXKEHUIO pKa W, TakuM 00pa3oM, YBEIWYEHHIO PEAKIMOHHOM
cnocoOHOocTH TMcTenHoBOro octatka (Lutolf, Tirelli, et al., 2001). ITentuxa oTaensim
OT CMOJIBI B Te4eHHe 3 4 B pactBope 95% tpudropykcycHort kuciotel, 2,5%
STaHAUTHONA, 2,5% BOIBI H OCAKAATN B OXJIAKIECHHOM HA JIbAY AUITHIOBOM 3(HPE.
OuncTKy TIPOBOAWMIHM B cucTeme s mpenapatuBHor BDOXX-MC (Waters) ¢

MOMOIIBIO0 KOJIOHKH ¢ oOpameHHo (a3zoit C18 (PerSpective Biosystems).
Cnocoowvi konviocayuu ERY 1 u anmueena

10 MOJIIPHBIX SKBUBAJICHTOB CYyKIMHUMHIUI-4-(N-MaIEUMHAIOME THIT)ITHKIIOTEKCaH- 1 -
kapookcumara (SMCC, CAS Ne 64987-85-5, Thermo Scientific), pacTBopeHHOTO B
mumeTaiopmamuae, BBoAWH B peakmmoo ¢ S wmr/ma OVA, He coaepanium
supoTokcuHOB (<1 ME/mr) (Hyglos GmbH), B PBS B Teuenne 1 4. mpu KOMHATHOU
temmeparype. [lociae oGecconmmBanus Ha CIIMH-KOJIOHKE Tt oOeccommBanus ZEBA Ha
2 w™n (Thermo Scientific) no6aBmamu 10 »skBuBanentoB mnentuaa ERY,
pactBoperHoro B 3 M ryanuanae-HCl, u nmpenocTaBisiini BO3MOKHOCTD MMPOTEKAHUS
peaku B TeUeHHe 2 4. MPpU KOMHATHOU Temreparype. Konprorar obecconmmuBanu ¢
MTOMOIIBIO0 CITUH-KOJIOHKH 151 oOeccommBanus ZEBA wHa 2 M, 0,2 Mk ¢punbTpoBamm
B CTEPHUJIBHBIX YCIIOBHAX, PACTPEACISIA B pa0OYMe aMKBOTHI W XPAHHWIH TIPH

temnepatype -20°C. Konuenrpammo Oenka omnpeaemsum ¢ momonisio BCA-ananmmza
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(Thermo Scientific). Peamuzanms 3TOM CXeMbl MPUBOAMIA K KOHBIOTAIUH OOKOBOM

LENH [UCTEWHA TENTHAA C OOKOBBIMH IIETIIMH JTH3WHA AHTUTEHA.
Cnocobvl aoonmueno2o nepenoca 1-kiemox

CDS8+ T-knetku u3 ceneseHok mbimei OT-1 (CD45.2") Beizensmu ¢ moMomB0 Habopa
MarHUTHBIX TpaHy’l A oTpunarensHol cenekmmu CD8 (Miltenyl Biotec) cormacuo
MHCTPYKIMAM  M3roTOBMTENsA.  CbexkeBbiaeneHnsle  CD8"  kmetkm  OT-I
pecycneHaupoBay B PBS U METHIIH 1 MKM
kapOokcudmyopecuuacy KuMHUMHAWIOBBIM 3¢pupom (CFSE, Invitrogen) B TeueHue 6
MUH NPU KOMHATHOW TeMIEpaType, a PEaKLMOHHYI0 CMECh FaCHIIM B TeUEHHE | MHH.
paBubIM 00beMoM IMDM ¢ 10% FBS (Gibco). [lepen nabekiueit KIeTKH OTMBIBAIH,
MOACYHUTBHIBAIM U pecycneHaupoBanu B yuctod IMDM. 3x10° CD8" wnerox OT-I,
medyeHHbIX CFSE, wuHBEnMpoBamu BHYTPHMBEHHO B XBOCTOBYIO BEHY MBIIIEH-
perumuentos CD45.17. s KpaTKOBPEMEHHBIX UCCIeI0BaHUI TTponupepamyu 10 Mkr
ERY1-OVA umu OVA wmm sxBumorsipayto 103y TER119-SIINFEKL B ooseme 100
MKJI WHBELHMPOBAIH CIycTd 24 4. TOCiAe aJOoNTHBHOro mepeHoca. CIUIEHOLUTSHI
coOupamM CIycTs 5 JHEW MOCje BBEACHHS AHTHUITEHA W OKPAIIMBAIIK JUIA aHAIIA3A C

MOMOIIBIO MPOTOYHOU LIUTOMETPHUH.
Cnocoovl npumenenus mooenu monepanmuocmu u cmumyasyuu O7-1

3x10° CD8" T-knertok OT-I, meuennbix CFSE, unbenupoBaau MbIIaM-PEIUITUEHTAM
CD45.1", xax ommucano pamee. Crycts 1 m 6 mHel mocne afONTHBHOTO MEPEeHOCA
MbimaM BHYTpuBeHHO BBOAMIM 10 Mkr ERY1-OVA wmn OVA unu 3KBUMOJSIPHYIO
o3y TER119-SIINFEKL B 100 MkJT ()H3HOJOTHYECKOTO PACTBOPA B XBOCTOBYIO BEHY.
Cnycta 15 nHe#t mocje aJONTUBHOTO TMEPEHOCA MBIIICH MOABEPranv CTUMYJIALMH C
nomomibto 5 Mkr OVA u 25 sr ymerpauucroro LPS Escherichia coli (InvivoGen)
MyTeM BHYTPHUKOKHOTO BBEJEHHUS 25 MKII B MOAYINEYKH O00EHX 3aJHUX Jlam (crioco0
Hock, o6mas no3a 10 mxr OVA u 50 ur LPS). Mpmieit ymepusisimm yepes 4 A
MOCTIE AKTHUBAIMHM, W KJIETKH CENE3€HKH W JPECHHUPYIOIUX JTUM(PATHIECKUX Y3IIOB
BBIJCIBUIH 1T TOBTOPHOM CTUMYJISIUUH. [[JI1 aHamM3a BHY TPUKIETOYHOTO [IUTOKUHE3A

¢ NIOMOIIbIO HpOTO‘{HOfI OUTOMCTPHUH KJIICTKH MTOBTOPHO CTUMYJIHPOBAIA B
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npucytcTBur 1 Mr/mn OVA wmu 1 mxr/mn nenruaa SIINFEKL (Genscript) B Teuenwue
3 u. JoGaBmsmm Opedenmua A (Sigma, 5 MKI/MI), U TIOBTOPHYIO CTHMYJISLIHIO
MPOAOIDKAIM B TEUYEHUE AOTIOHUTENBHBIX 3 Y. TIEPe] OKPAIMMBAHUEM M aHATHU30M C

MOMOIIBIO MPOTOYHOU IUTOMETPHUH.
Anmumena u cnocodvt NPoOMoOYHOU yumomempuu

JI7i1 IpOTOYHOM ITUTOMETPUN TIPUMEHSIIN CIEAYIOIINE AHTUTENA K AaHTUT€HAM MBIIIH:
Pacific Blue k CD1d, PerCP-Cy5.5 k CD3g, PE-Cy7 x CD8a, Pacific Blue k CD45.2,
koubrorupoBanHoe ¢ APC k IFNy, APC-eF780 x CDS8a (Bce ot eBioscience), B
JOTMOJTHEHUE K KPacUTeNmo A (PUKCALMU JKUBBIX/MEpTBBIX KieTok (Invitrogen) u
HaOopy s meueHus anHekcuHa-V-Cy5S (BioVision). OOpa3ipl aHAIH3HPOBAIHA HA
npotouHoM muromerpe CyAn ADP (Beckman Coulter). CHauana K1eTKH OTMBIBAJTH C
nomompio PBS, oxpamuBamu B Teuenwe 20 MHH. Ha JIbIy KpacHUTEJIEM i
JKUBBIX/MEPTBBIX KJIETOK, OJOKUpOBAIM B TeueHHWE 20 MHH. Ha by B THOPHIOMHOU
cpene 24(G2, nmoasepralid NOBEPXHOCTHOMY OKpAIIMBAHHWIO B TedeHue 20 MUH. Ha
abay, (ukcupoBaad B 2% mapadopmanpaeruae B TedueHHe 20 MHH. Ha JIBIY,
MOJIBEPTAIH BHYTPUKICTOYHOMY OKpPAIIHUBAHHIO B MPHUCYTCTBHH 0,5% camoHWHA B
TedyeHne 45 MHMH Ha by C TOCIEAYIOMEH 3aKIIOYUTEIBHOM OTMBIBKOM MeEpen
aHam3oM. |11 OKpaImmMBaHUs amONTHYSCKUX KIIETOK 3a 5 MHH. 10 aHAIIW3a J0OaBILITH

aHHekcuH-V-CyS.

[Tpumep 11. @opMupOBaHHE AHTUTEH-CHIEIUPUIECCKON UMMYHHOU TOJIEPAHTHOCTH K
TEPANeBTHYECKAM  OElTKaM  TOCPEACTBOM  MOJIEKYIIBI-THOpHAA,  CoAepsKaliel

CB?ISBIBaIOH_[I/II‘/'ICH C SpUTPOLIUTAMH TICTITUI U KOH’BIOFI/II)OBEIHHLIﬁ AHTHUI'CH

Bapuanr acmaparmnassi, cBs3pBarommiics ¢ sputpormToM  (ERY1-ASNase),
CO37aBak ¢ TTOMONIBI0 KOHBIOTAauu ¢ nentuaoM ERY 1 Mbmm, cniermduaabM s
spurpoumtoB (Kontos and Hubbell, 2010). [na ompeneneHus HMMYHOT€HHOCTH
acraparvHasbl, CBS3BIBAIOILEHUCA C SPUTPOLMTAMM, MO CPABHEHMIO C acmaparuHa3oi
JUKOTO THTA OBITO TIPOBEACHO WCCIIEAOBAHUE /ISl OLEHKH JBYX PEKHMOB, 3 UMEHHO
NpUMEHEHHE pexkuma ¢ 2 no3amu u 6 mozamu koHbrorata ERY (ERY1-ASNase) unu

HaTHBHOU (opmBbI (acmaparuHasa menak, Medac GmbH; koTopyro Takke mpUMEHSITH
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B Ka4yecTBE HMCXOJHOTO MaTtepuana ansa co3ganmsa KoHborata ERY1-ASNase). B
kaxaoMm pexume 15 mxr ERY 1-ASNase nnmu ASNase BBOAWIIM BHY TPUBEHHO KaXKbIe

2 mHA, ¥ KPOBb 3a0MPATTH KKAbIE 7 THEH.

ITocne BO3AEUCTBUSA TEPANEBTHYECKHUX 103 WU3MEPSIIA TUTPHl AHTHUTENI B Pa3IUYHBIC
MOMEHTBI BPEMEHHU BIUIOTH 10 21 AHA MOCie 3aKIF0YUTEIBHON MHBEKUMH. Pesymprat
ABHO YyKa3blBal HAa 3HAYUTEIBHOEC CHWKECHHE HWMMYHOT€HHOCTH B MPOLECCE
KOHBIOTAIIUH JPUTPOILMTOB TPH TOTHOM OTCYTCTBUM AHTHTEN, HAOIIOAACMBIX B
CepHsIX B PEKUME € 2 103aMU U B pexume ¢ 6 go3amu (¢ur. 11). B ormuume ot sToro,
HATUBHAsA aclaparvHasza [IUKOTO THMa (TMpUMEHseMas B HACTOSIIEE BPEMs B
KIIMHWUYECKOM TIPaKTHKE B TIPermapaTe aclmapariHasa MeEJaK) WHIYIHUpoBaja

BBIPA’KEHHBI MMMYHHTET JAKE€ MOCIIE MIPOXOKACHUS PEXKUMA C 2 JO3aMHU.

Jnda onpenenacHuss TOro, WHAYLHMPOBAIA JH CBA3BIBAOIIAACA C JSPUTPOLUTAMH
acmaparmHa3a MCTUHHYH) MMMYHHYIO TOJIEPAHTHOCTh K aclaparuHase JAMKOrO THIIA,
OBUIO TPOBEACHO TNPOPHUIAKTHYECKOE HCCAeIOBaHHE. MBI, KOTOPHIM paHee
BBOJWJIM acHaparvHasy AUKOrO THHA JJIsl KIIMHUYECKOTO NMPUMEHEHMS, MOABEPralld
CTHMYJIALIMA C TIOMOINBIO JOTMOJNHUTEIFHOW 03Bl TOCJE€ Havaja BBIPAOOTKH
TYMOPAJIbHOTO MMMYyHHTeTa. [locime MOBTOPHOTO BBEACHHSA O€IKAa YPOBHH AHTHUTEI
MOBBIMIATUCH WIH OCTABAINCH BBICOKMMH; 3TO XapaKTEPHO JJIsl OMACHOM KIIMHUYECKOHU
CUTyallUd THUIEPUYyBCTBUTEIBHOCTH M INOKOBBIX PpEAaKIHMH 1O OTHOIIEHHID K
TEPANeBTHYECKOMY CpeACTBY. Mpbimu, paHee o0oOpaOOTaHHBIE acTapardHa3owH,
koHbtorupoBanHod ¢ ERY1, He cmornmm wuHmymmpoBath >QQEKTUBHBIA OTBET C
BBIPAOOTKOM AHTHUTEN JaKE TMOCJIe MIECTH CTHMYJISIIHN acTapardiHa30M JUKOTO THIIA.
Mpmy, nOABEPrHYyTHIE  TOJNEPU3ALMM  aCMAaparuHa3OM,  CBASBIBAIOLIECHCI €
SPUTPOLIMTAMH, BBIPAOATHIBAH B CpenHeM mpuMmepHO B 6000 pa3 MEHbINE aHTUTEN K

acraparmHase JUKOTO THMA I KIMHUYECKOTO MPUMEHEHHUS.
Cnocob xonvroeayuu ERY1 u ASNase

10 MOJITPHBIX SKBHUBAJICHTOB CyKIMHUMUIUI-4-( N-MaIeMMHATOME THIT)ITAUKIIOTEKCaH- 1-
kapookcunara (SMCC, CAS Ne 64987-85-5, Thermo Scientific), pacTBopeHHOTO B

auMeTruIgopMaMue, BBOJHIN B PEAKITHIO C 5 MT/MJI acmaparuHa3oi memak B PBS B
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TeueHWe 2 4. MpU KOMHATHOU Temrieparype. [locme obecconmmBaHus Ha CIIMH-KOJIOHKE
s obecconmuBaansa ZEBA na 2 mn (Thermo Scientific) nobasmsanu 2,5 s3xBuBaneHra
mentuga ERY1, pactBopennoro B 3 M ryamwmmnae-HCl, w mnpemocraBmsmu
BO3MOKHOCTh NPOTEKAHUA PEAKLUH B TEUYECHHE 2 Y. NP KOMHATHOM TEMIEPATypE.
Konbrorar o0eccommBamyi ¢ TOMONIBIO CIIMH-KOJIOHKH [Isi o0ecconmmuBanns ZEBA Ha 2
My, 0,2 M1 (UIBTPOBATHM B CTEPWIBHBIX YCIOBHAX, pacmpenesui B padodwre
AIMKBOTHI U XpaHWIW npu Temmeparype -20°C. KoHueHTpanuio O0enka Ompeaessiiv ¢
nomotnsio BCA-anamm3a (Thermo Scientific). Peanusarmst 3Toi cXeMbl MPUBOAMIA K

KOHBIOTAIIUN OOKOBOM IIETH IUCTEUHA NENTHIA ¢ OOKOBBIMH LIETIIMU JIM3HHA OeIKa.
Cnocob onpeoenieniist C653b16AHUSL C NOMOWBIO NPOMOYHOU YUmMomempuu

CBeXeBBIICIIEHHYIO KPOBb YenoBeka pasoapnsum B 100 pa3 B PBS ¢ mo6asnenuem 20
mr/ma BSA. K 100 HM acnaparunasst no6asismi npumepHo 500000 3puTpoLmMTOB U
uHkyOouposamu nipu 37°C B Teuenue 1 4. [Tocne OTMBIBaHUS KIETKH HHKYOHPOBAIH C
aHTHTEJIaMH KO3bl K acmaparuHase (Abnova) B Tedenue 30 muH. Ha npxay. [locme
BTOPOTO I[MKJIA OTMBIBAHUSA KIETKH HHKyOHpoBamM c aHTtuTenoM K IgG ko3bl,
koHbroTHpoBaHHEIM ¢ ALEXAFLUOR488 (Invitrogen), B Teuenue 20 MHH. Ha JIbJY.
[locne 3akIFOYMTENIBHOIO OTMBIBAHHMA KJIETKH AaHAJIM3UPOBAIM HA MPOTOYHOM

LUTOMETPE I BBIABJIEHUS acllaparuHasbl, CBI3aHHOU C SPUTPOLIUTAMHU.
Cnocob eéedenus achapacunasvl

XKenaembie no3p1 ERY1-ASNase umnu ASNase mnonmyudanu B crepusbHOM 0,9%
¢uznomornaeckoM pactsope, 1 100 MK pacTBOpa HHBEIUPOBAIIA B XBOCTOBYIO BEHY
MOJMBEPTHYTHIX aHecte3mn Mmbimer smaMA  C57BL/6. Kposs 3a0mpamu B
MPEABAPUTEIBHO ONPEJACICHHBIE MOMEHTBl BPEMEHH 4YEPE3 NPOKON INEKH WU

HA/IpE3bl HAa XBOCTE.
Cnocob onpedenenust anmumen K ACNApazunase 6 CblgOPomKe

CBIBOPOTKY, B3ATYIO B SKCIEPUMEHTAIBHBIX rpymnmnax, MOJABEPTranu

nocenoBaTelbHOMY passeneHnio B PBS u makyOupoBamm B Teuenue 2 4. nmpu RT B
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mianmeTtax s ELISA, mokpeiteix ASNase. B kauecTBe JE€TEKTOPHOTO aHTHUTEINA

npuMeHsaHM anTuTeno K [gG mprmm, korstorupoBanaoe ¢ HRP (Southern Biotech).

[Ipumep 12. WmmynHas pesepcust ans (GOPMHUPOBAHUS TOJNEPAHTHOCTH TMOCTE

MMMYHHOH PEaKLMU

B knMHMYECKON NMPAKTHKE B CIIy4ae, €CIU Yy MALUEHTA YK€ UHAYLIMPOBAH UMMYHHTET
(MOATBEP)KIEHHBIA TMPHUCYTCTBHEM AHTUTENI K JIEKAPCTBEHHOMY CPEACTBY) K
TEPANeBTHYECKOMY O€NIKY WM K O€NKy, MPEACTABIAIONIEMY HHTEPEC, MKENaTeTbHOU
ABIIACTCA PEBEPCUS HIMMYHHOTO OTBETA HA JIEKAPCTBEHHOE CPEJCTBO C 00ECTIEUEHUEM,
TaKUM 00pa3oM, BO3MOXKHOCTh JAJIbHEUIIET0 TIPUMEHEHHS TEPATNeBTHUYECKOTO
cpenctBa. Takke KITWHHUYECKH IOCTYTHBIH MHKPOOHBIH (EPMEHT acmaparuHasy
MPUMEHSIM B STOM TIPUMEpPE Ui JEMOHCTPAIMM HMHAYKUWW TOJIEPAHTHOCTH K
TEPANEBTUYECKOMY OCNKYy Yy MBbIIIEH C TPEACYHICCTBYIONIMM HMMYHHTETOM K
acnaparuHasze. BapuaHt acnaparuHasbl, cBs3biBatomuics ¢ spurpouutamu (ERY1-
ASNase), co3gaBaad ¢ TOMOIINBID KOHBIOTAamMH ¢ nentuaoM ERY1  wmbimwy,

CHeU(UIHBIM IS SPUTPOITUTOB.

JInsa ompeneneHus TOrO, MOIJIA JIM CBS3BIBAIOLIASCSA C SPUTPOLMTAMM acraparuHasa
BBI3BATh PEBEPCHI0 HMMMYHHOIO OTBETA HA acmaparuHasy Uil KIMHHYECKOTO
MPUMEHEHUs, OBLIIO TIPOBEACHO TEPEKPECTHOE HCCIeIOBaHHE. MbIaM BHY TPHBEHHO
BBOJMIIM HECKOJIBKO J03 aclapardHasbl JUKOTO TUIIA ¢ WHTEPBAJIaMM B JBa JHS.
Cnycta 21 geHp Tociie BBE/IEHHUS B CHIBOPOTKE BBISABIIAIN BBICOKUE YPOBHU aHTUTEN K
acraparuHasze. 3aT€éM HMMMYHW3HPOBAHHBIX MBIIMIEH MOJABEPraav TEPANEBTUYECKOU
00paboTKe CBS3BIBAIOIIEHUCS C DJPHUTPOIMTAMH AaclapardiHA30d B PEKHMax ¢
pasIMuYHBIMH  J03aMH. B 000MX  peXMMax JIO3MPOBAaHWSA  aclaparmHasa,
koHbrorupoBanHas ¢ ERY, cHwkama yposHu antuten mpumepHo B 10 pas, Takum

00pa30M, BBI3BIBAS PEBEPCHUIO TIPEACYHIECTBYIOMIETO TYMOPATbHOTO HMMYHHUTETA.
Cnocob xonvroeayuu ERY 1 u ASNase

10 MONAPHBIX SKBUBAJIIEHTOB CYKIMHUMUIHII-4-( N-MaT€eUMHIOME THIT) IMKJIOTEKCaH- | -

kapookcumara (SMCC, CAS Ne 64987-85-5, Thermo Scientific), pactBopeHHOTO B
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auMeTHIgopMaMuIe, BBOJUIH B PEAKIMIO ¢ 5 MI/mMi acnaparuaa3ou meaak B PBS B
TedeHue 2 4. IpU KOMHATHOU Temrieparype. [locme obecconmmBaHus Ha CIIMH-KOJIOHKE
s obecconuBaana ZEBA na 2 mn (Thermo Scientific) no6asmsanu 2,5 s3xBuBaneHra
nentuga ERY1, pactBopennoro B 3 M ryanmmune-HCl, wm mnpemocrasmsamm
BO3MOKHOCTh MPOTEKAHUS PEAKLMU B TEUYCHHE 2 Y. NIPU KOMHATHOM TEMIIEpaTypeE.
Konsrorar o0ecconmBamy ¢ MOMOIIBIO CIIMH-KOJIOHKH Ut ooecconuBanus ZEBA Ha 2
mit, 0,2 MKI (UIBTPOBATM B CTEPHIIBHBIX YCIOBHAX, PACIPEICIAIN B padoyue
AIMKBOTHI U XpaHUIH npu temmeparype -20°C. KoHueHTpauuio O0enka Onpeaessiiv C
nomompio BCA-ananu3za (Thermo Scientific). Peamuzanus 3To¥ cxeMbl IPUBOIMIA K

KOHBIOTAIIUM OOKOBOM IIETH LUCTEHHA NENTHIA ¢ OOKOBBIMH LIETIIMU JIM3HHA O€IKa.
Cnocob onpedenenus c853bI8aHUSL C NOMOWBIO NPOMOYHOL YUMomempuu

CBexeBbIIEICHHY IO KPOBb YenoBeka pa3odasimsuik B 100 pa3 B PBS ¢ mo6asnenuem 20
mr/mMa BSA. K 100 HM acnaparunasst no0asmsnu npumepHo 500000 3puTponmMToB U
nHKyOupoBaau nipu 37°C B Teuenue 1 4. [Tocite OTMBIBaHUS KIIETKH WHKYOHUPOBAJIH C
AHTUTEIIAMH KO3bI K acmaparuHase (Abnova) B Teuenme 30 MmuH. Ha nbay. [locne
BTOPOTO MLHWKJA OTMBIBAHUS KIETKH HWHKYOWpoBamw ¢ aHTUTeNoM K IgG kO3B,
koHbroTHpoBaHHEIM ¢ ALEXAFLUOR488 (Invitrogen), B Teuenue 20 MHH. Ha JIbY.
[locne 3aKIIOYMTENIBHOIO OTMBIBAHHMA KJIETKH AaHAJIM3UPOBAIM HA TPOTOYHOM

LUTOMETPE JAJI BBIABJIEHUS acTlaparuHasbl, CBSI3aHHOM C SPUTPOLIUTAMHU.
Cnocob eeedenus achapazunasvl

XKenaembie 0361 ERY1-ASNase wmnu ASNase nonmydanu B crepunbHOM 0,9%
¢duznomornaeckoM pactrope, U 100 MK pacTBOpa HHBEIUPOBAIIA B XBOCTOBYIO BEHY
MOJMBEPTHYTHIX aHectesmn Mmbimer mwamA  C57BL/6. Kposs 3a0mpamu B
MPEABAPUTEIIBHO OINPEACICHHBIE MOMEHTBI BPEMEHM 4YEpe3 MPOKOJ INEKH WIIH

HA/Ipe3bl HAa XBOCTE.
Cnocob onpedenenust anmume K ACNApazunase 6 CblgOpomKe

CBIBOpOTKy, B3ATYHO B OKCIICPUMCHTAIbHBIX rpymnmax, noascprain

nocieoBaTelbHOMY pasBeneHuio B PBS u makyOupoBamu B Teuenue 2 4. mpu RT B
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mianmeTtax s ELISA, mokpeiteix ASNase. B kauecTBe JE€TEKTOPHOTO aHTHUTEINA

npuMeHsaHM anTuTeno K [gG mprmm, korstorupoBanaoe ¢ HRP (Southern Biotech).

[Tpumep 13. Pa3paboTka aHTHTEN W (PPAarMEHTOB AHTHTEN, KOTOPHIE CBA3BIBAIOTCA C

SPUTPOLUTAMH MBIIIH W/ UK Y€TIOBEKA

bBUIO CO34aHO HECKOIBKO KOHCTPYKTOB HAa OCHOBE CBS3BIBAIOLIMXCS C 3PUTPOLMTAMU
anTureHoB. OHM BKITIOYAIOT TaKOBbIE, OTHOCAIIUECS K OenkoBomy ypoBHiO: TER119-
SIINFEKL, TER119-ChrA u TER1119-npouncynus. Taxke OHH BKIIIOYAIOT TAKOBBIE,
otHocamuecss K reHetndeckoMmy ypoBHIO: TERI19-SIINFEKL, TER119-ChrA,
TER119-npouncynus, TER119-ypuxasy, TER119-InsB9-23, TER119-
ISQAVHAAHAEINEAGR (SEQ ID NO:80), TER119-H-2kb, TER119-H-2kd, 10F7-
SIINFEKL, 10F7-ChrA, 10F7-npouncymnun u 10F7-ypuxkasy.

Cnocobwl

MPHK u3 ru6pumomuoro kinona TER-119 momyyanu B mogapok ot mipod. Shozo Izui
u3 Yuusepcutera JKenesbl, llIBeitnapusa. [{ns cospanusa komrmemeHtapuou JIHK
(x/IHK) xmona Bemonssamu ctanmaptayio [1I[P ¢ oOpartHoi tpanckpumnrazou (OT-
[TIP) ¢ momompio cuctembl cuHTe3a nepor e SUPERSCRIPT IIT (Invitrogen).
3atem mpoBommnu [II[P ¢ mnomompio crieayromero Habopa mNpauMEpoB IS
cneruduyeckod ammmdukamu  nocneaosatenmbHocTed JIHK, cooTBercTBYyrOmmx

BapuaOenbHbIM yuacTkaM Tspkenon (VH) u merkoit (VL) nernm anTHTena.

Hasanue |[locmemoBaTenpHOCTH TpaiiMepa (0T 5°k 37) SEQ ID NO

npanMepa

VL-FOR1 |AGC CGG CCA TGG CGG AYA TCC AGC|SEQ ID NO:81
TGA CTC AGC C

VL-FOR2 |AGC CGG CCA TGG CGG AYA TTG TTC|SEQ ID NO:82
TCW CCC AGT C

VL-FOR3 |AGC CGG CCA TGG CGG AYA TTG TGM|SEQ ID NO:83
TMA CTC AGT C

VL-FOR4 |AGC CGG CCA TGG CGG AYA TTG TGY|SEQID NO:84
TRA CAC AGT C
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VL-FORS5

AGC CGG CCA TGG CGG AYA TTG TRA
TGA CMC AGT C

SEQ ID NO:85

VL-FOR6 |AGC CGG CCA TGG CGG AYA TTM AGA|SEQID NO:86
TRA MCC AGT C

VL-FOR7 |AGC CGG CCA TGG CGG AYA TTC AGA|SEQ ID NO:87
TGA YDC AGT C

VL-FOR8 |AGC CGG CCA TGG CGG AYA TYC AGA|SEQID NO:88
TGA CACAGAC

VL-FOR9 |AGC CGG CCA TGG CGG AYA TTG TTC|SEQ ID NO:89
TCA WCCAGTC

VL-FOR10 |JAGC CGG CCA TGG CGG AYA TTG WGC|SEQ ID NO:90
TSA CCC AAT C

VL-FOR11 |[AGC CGG CCA TGG CGG AYA TTS TRA|SEQID NO:91
TGA CCCARTC

VL-FOR12 |AGC CGG CCA TGG CGG AYR TTK TGA|SEQ ID NO:92
TGA CCCARAC

VL-FOR13 |AGC CGG CCA TGG CGG AYA TTG TGA|SEQ ID NO:93
TGA CBCAGK C

VL-FOR14 |AGC CGG CCA TGG CGG AYA TTG TGA|SEQ ID NO:9%4
TAA CYC AGG A

VL-FORI15 |AGC CGG CCA TGG CGG AYA TTG TGA|SEQ ID NO:95
TGA CCCAGW T

VL-FOR16 |AGC CGG CCA TGG CGG AYA TTG TGA|[SEQ ID NO:96
TGA CAC AACC

VL-FOR17 |AGC CGG CCA TGG CGG AYA TTT TGC|SEQ ID NO:97
TGA CTC AGT C

VL-FOR18 |AGC CGG CCA TGG CGG ARG CTG TTG|SEQ ID NO:98
TGA CTC AGG AATC

VL-REV1 |GAT GGT GCG GCC GCA GTA CGT TTG ATT|SEQ ID NO:99
TCCAGCTTG G

VL-REV2 |GAT GGT GCG GCC GCA GTA CGT TTT ATT|SEQ ID NO:100
TCCAGCTTG G

VL-REV3 |GAT GGT GCG GCC GCA GTA CGT TTT ATT|SEQ ID NO:101
TCCAACTTITG

VL-REV4 |GAT GGT GCG GCC GCA GTA CGT TTC|SEQID NO:102
AGCTCCAGCTTG G

VL-REV5 |GAT GGT GCG GCC GCA GTA CCT AGG|SEQID NO:103

ACA GTC AGT TTG G
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VL-REV6

GAT GGT GCG GCC GCA GTA CCT AGG
ACA GTGACCTTGG

SEQ ID NO:104

VH-FORI1

GTT ATT GCT AGC GGC TCA GCC GGC AAT
GGC GGA KGT RMA GCT TCA GGA GTC

SEQ ID NO:105

VH-FOR2

GTT ATT GCT AGC GGC TCA GCC GGC AAT
GGC GGA GGT BCA GCT BCA GCA GTC

SEQ ID NO:106

VH-FOR3

GTT ATT GCT AGC GGC TCA GCC GGC AAT
GGC GCA GGT GCA GCT GAA GSA STC

SEQ ID NO:107

VH-FOR4

GTT ATT GCT AGC GGC TCA GCC GGC AAT
GGC GGA GGT CCA RCT GCA ACA RTC

SEQ ID NO:108

VH-FORS5

GTT ATT GCT AGC GGC TCA GCC GGC AAT
GGC GCA GGT YCA GCT BCA GCA RTC

SEQ ID NO:109

VH-FOR6

GTT ATT GCT AGC GGC TCA GCC GGC AAT
GGC GCA GGT YCA RCT GCA GCA GTC

SEQ ID NO:110

VH-FOR7

GTT ATT GCT AGC GGC TCA GCC GGC AAT
GGC GCA GGT CCA CGT GAA GCA GTC

SEQ ID NO:111

VH-FORS

GTT ATT GCT AGC GGC TCA GCC GGC AAT
GGC GGA GGT GAA SST GGT GGA ATC

SEQ ID NO:112

VH-FOR9

GTT ATT GCT AGC GGC TCA GCC GGC AAT
GGC GGA VGT GAW GYT GGT GGA GTC

SEQ ID NO:113

VH-FOR10

GTT ATT GCT AGC GGC TCA GCC GGC AAT
GGC GGA GGT GCA GSK GGT GGA GTC

SEQID NO:114

VH-FORI11

GTT ATT GCT AGC GGC TCA GCC GGC AAT
GGC GGA KGT GCA MCT GGT GGA GTC

SEQ ID NO:115

VH-FOR12

GTT ATT GCT AGC GGC TCA GCC GGC AAT
GGC GGA GGT GAA GCT GAT GGA RTC

SEQ ID NO:116

VH-FOR13

GTT ATT GCT AGC GGC TCA GCC GGC AAT
GGC GGA GGT GCA RCT TGT TGA GTC

SEQ ID NO:117

VH-FOR14

GTT ATT GCT AGC GGC TCA GCC GGC AAT
GGC GGA RGT RAA GCT TCT CGA GTC

SEQ ID NO:118

VH-FOR15

GTT ATT GCT AGC GGC TCA GCC GGC AAT
GGC GGA AGT GAA RST TGA GGA GTC

SEQ ID NO:119
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VH-FOR16 |GTT ATT GCT AGC GGC TCA GCC GGC AAT|SEQ ID NO:120

GGC GCA GGT TAC TCT RAA AGW GTS TG

VH-FOR17 |GTT ATT GCT AGC GGC TCA GCC GGC AAT|SEQ ID NO:121

GGC GCA GGT CCA ACT VCA GCARCC

VH-FOR18 |GTT ATT GCT AGC GGC TCA GCC GGC AAT(SEQ ID NO:122

GGC GGA TGT GAA CTT GGA AGT GTC

VH-FOR19 |GTT ATT GCT AGC GGC TCA GCC GGC AAT|SEQ ID NO:123

GGC GGA GGT GAA GGT CAT CGA GTC

VH-REV1 |CCC TTG AAG CTT GCT GAG GAA ACG|SEQ ID NO:124

GTG ACC GTG GT

VH-REV2 |CCC TTG AAG CTT GCT GAG GAG ACT|SEQ ID NO:125

GTG AGA GTG GT

VH-REV3 |CCC TTG AAG CTT GCT GCA GAG ACA|SEQID NO:126
GTG ACC AGA GT

VH-REV4 |CCC TTG AAG CTT GCT GAG GAG ACG|SEQID NO:127
GTG ACT GAG GT

3atem ammudumpoBanHbie TeHbl VH w VL pacmiemmand ¢ MOMOINBIO
pectpukimonHbiXx dHAOHYKIea3 (Ncol w Notl mma VL, Ndel w HindlIl ams VH),
(parMeHTHl Te€HAa OYMINAIA TIOCJE JJIEKTpodope3a B arapo3HOM Tee C MOMOIIIBIO
cTanmapTHOro Habopa (Zymo Research, Opunmxk, Kamupoprams, CILIA) u muruposamu
B KJIOHHMpyIOIyl mmnasmuay pMAZ360. 3ateM KJIOHHPYIOMYIO IUIA3MUAY
CEeKBeHUpoBanu Ans onpexaeneHus nocieaosarensHoctd JIHK remoB VH m VL

TER119.

JAHK-koHCTpYyKTBI, cOOoTBeTCTBYrOmMEe KOoHbOrataM TERI119-antiren u 10F7-
AHTHTEH, pa3padaThIBAIA M CHHTE3UPOBAIM KOMMEPUYECKHM TMyTeM W TOJYYaIH W3

DNAZ2.0 (Menno-ITapk, Kamudopuus, CIIHA).

Kaxxnprii momaocTeio chopmupoBanubiii TeH scFv pacmermsimu ¢ momompio Sfil u
Xhol (NEB, Uncywu, Maccauycetc, CIIIA) u nmurupoBanu B Te K€ CaMble CAHUTHI B
miasMuae i skenpeccnn y miekonmraromux pSecTagA (Invitrogen, Kapmnc6an,

Kamugopnus, CILA).
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[Tpumep 14. UHIyKIMS TOJNEPAHTHOCTH K AHAOETOTCHHBIM AHTHTEHAM C TOMOIIBIO

CBA3BIBAIOIIUXCA C SPUTPOLIUTAMHA AHTUT'CHOB I[I/Ia6eTa

[lenTunuerii MumoTon xpomorpanwHa A (oOo3Hawaembidi 1040-p31 wmu ChrA)
CKOHCTPYHMPOBAJIU CBA3BIBAIOLIUMCS C SPUTPOLUTAMH MBIIIH MyTEM PEKOMOMHAHTHOU
ruopuauzanmu  nentuga ¢ scFv TER119, cmemmduunabiM  ayis  3pUTPOLIUTOB.
[Tonyuennsii scFv, o0o3nauaemsii B manHoMm nokymente TER119-ChrA, mpouno
CBA3BIBAICA C OJPUTPOLMTAMHU MBIIIK (JaHHBIE HE TMOKa3aHbl). Jlnsa wu3ydeHus
noseAcHUs. T-KIETOK IO OTHOIIEHHIO K BapHaHTaM AaHTUIEHAa XpOMOrpaHuHa A
NPUMEHSIM  TpPaHCTeHHYr0 Mbiub JuHUM NODBDC2.5, kotopas coaepKuT
cnetmpuueckue T-KIETKH 711 pacmo3HaBaHMsA AaHTHUIeHa XpomorpanuHa A. Jlna
OTIPEIEICHHUS TOTO, TIOJBEPTajCs JIM MPOLECCHHTY W ObUT i mpeactasieH TER119-
ChrA monexkynaMu riiaBHOTO KoMIiekca ructrocopmectumoctu I kmacca (MHC-II) B
AOCTATOYHOM CTETEeHW A1 mpuMupoBanus T-kinerok BDC2.5, anTuren m00aBisuiy B
CHCTEMY COBMECTHOM KyJIbTyphI JEHAPUTHEIX KIETOK cenesenkn BDC2.5 u CD4" T-
kietok. Kak mokazano wa ¢urype 12, TER119-ChrA moaseprancs >¢dexTusHOMY
MPOIECCHUHTY, W COOTBETCTBYIOIIMA AHTUTCHHBIH JOMEH OBUT TPEJCTaBICH
mostekynamu MHC-II mnst mpuMHupoBaHUS aHTHUTEH-CIIEUpUIECKOW TposHdepauu
TPAHCTEHHBIX CD4" T-knetrok BDC2.5 in vitro, KOTOpast ABJISCTCS HEOOXOAUMOM ISt

(dbopMHPOBAHUS TOJIEPAHTHOCTH T-KJIETOK i ViVo.

Jlna omnpeneneHus TMOCHEICTBUM CBS3bIBAHUSA SPUTPOLUTOB C AyTOAHTUTEHOM IIPH
npomudepamr CD4” K1meTok in vivo TIPOBOJMITH AHATOTHYHOE HCCIIEIOBAHHE
npomadeparmu ¢ npumeneHmeM  CD4°  T-kmerok BDC2.5,  MeueHHBIX
dnyopecuenTHoit Monexynoit CFSE. ITocne amonTuBHOTO mepeHoca MeueHbX CD4"
T-xknerok BDC2.5 mpmmam NOD, paHee He HCIONB30BABIIAMCS B TIOJOOHOM
uccienoBanny, BHyTpuBeHHO BBOAWIH 10 Mkr TER119-ChrA wmm 3KkBUMOISpPHYTO
no3y cBoOomHOTo pactBopumoro mentuaa 1040-p31. Kak mokazano Ha ¢urype 13,
MBIIIITH, oOpaboTaHHBIE TER119-ChrA, CoJIeprKaIu ropasao MEHBIIIE
nenpoudepupyrommx CD4" T-knetok BDC2.5 B muM(paTHIECKHX Y3/1aX CENe3eHKU H
moLKeTyI0uHON skenme3bl (pLN) 1o cpaBHeHHWIO C MBImaMu, 00paOOTAHHBIMH

pactBopuMbIM TienTuaoM 1040-p31. DT gaHHBIE TTOKA3BIBAIOT, YTO CBA3BIBAIOIIUNCA
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C OPUTPOLIMTAMH AHTHTEH AaKTHBHPYET 3((EKTUBHBIE AaHTUTCH-CHEIH(PHUECKYFO
nepegady cumrranos CD4"  T-kmeTkaMm ¥ = HX TIPEMHPOBAHHE — CIIOCOOOM,
(YHKIIMOHATBHO OTIHYAIOMIMMCA OT TaKOBOTO B CIly4ae PAaCTBOPUMOTO AHTUTEHA,
MOJOOHBIM OMHUCAHHOMY aBTOPaMH H300PETEHHA BO BCECTOPOHHHMX HMCCIIETOBAHMAX
meneruonnoi TomepantHOocTH CD8' T-kmetok. Takoe BHIPAKEHHOE CHCTEMHOE
(cemesenka) W JOKanbHOE (TUM(pATHYECKHH Y3€NT TOKEITyIOYHOU  IKEJIe3bl)
YMEHBIIEHHE  KOIWYECTBA  JWAOETOTEHHBIX  [-KJIETOK  ABISAETCA  YETKHM
MOJIO’KUTENIbHBIM CBUAETENBCTBOM OJIATONPUATHOTO PE3yJIbTaTa KOHTPOJA Hadaja

3a00JIeBaHUsL.
[Tpumep 15. MHay KM TOIEPAHTHOCTH K HHCYIIUHY

Kak ye nmoka3aHo B JaHHOM JOKyMEHTe (HampuMmep, cM. mpumep 14), ToIepaHTHOCTh
MOXHO C()OPMHPOBATH N0 OTHOIIEHHIO K PA3IIMYHBIM aHTHTeHAM. B maHHOM mpuMepe
OTMCBIBAETCS, KAK MOKHO C(POPMHUPOBATH TOJIEPAHTHOCTH K HHCYIUHY. J1a HHAY KUK
TOJIEPAHTHOCTH K HWHCYJIMHY, KOTOPBIM SBISETCS IPYTMM AHTHIECHOM OCTPOBKOBBIX
KJIETOK, PacTIO3HABAEMbIM THAOETOTCHHBIMU T-KIIETKAMH, HHCYJIUH CKOHCTPYHPOBAJIH
CBSI3BIBAIOTIIMMCS C DPUTPOILMTAMH MBIIIHA IyTEM PEKOMOWHAHTHOW THOPHIU3AIUH C
scFv TER119, cmemuduyabM it 3puTportoB MbimH. [lonydennsrii  scFv,
0003Ha4YaeMbIi B JaHHOM JjgokymMeHTe Kak TER119-mpowHCYIWMH, TPUMEHATH B
TPAAULIMOHHON MBIIIMHON MOJENM CMOHTAaHHOro Havana 11D, a IMEHHO Ha MbImax
NOD/ShiLt. Mspmmeir NOD/Shilt crnoHTaHHO TOABEpPrald  OMOCPEIOBAHHOMY
KJIETKAMH HMMMYHHOM CHCTEMBI PA3pPyLICHHIO WHCYJIUHOPOLYLUPYIONICH TKAaHU
MOJDKEITY TOYHOM JKENE3bl, MHAYIHPYSA, TAKHM OOpa30M, THIEPTIHUKEMHUIO M HAYaJo
KITUHUYECKUX TPOSABICHUA 3a00NeBaHUA. AHAIOTHYHO, Ui  (HOPMHUPOBAHUS
TOJIEPAHTHOCTH K HWHCYJIHMHY Yy JIOACH MOXHO NPHUMEHATH HMHCYJIMH 4YEJIOBEKAa H

q)aKTOpBI, CBA3BIBAOITHECA C SPUTPOLUTAMHA YCIIOBCKA.

JIns  [eMOHCTpaUMM TOJEPAHTHOCTH B OTOM YCTOMYMBOM MBIMIMHOM MOJEIIH
CHOHTAHHOTO AyTOMMMYHHOTO 3a0O0JIeBaHUS MOJOABIM MbIOIaM (B Bo3pacte ~3
Hexenb) HeoOxomammo BBOAMTh TERI119-mpowHcynmMH B pa3nuyHble BpPEMEHHBIE

WHTEPBAIBl U B PA3IMYHBIX J033aX C LENbI0 (PYHKIMOHAIPHOW WHAKTUBALMH W/ WA
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JENEIUN WHCYJIUH-PEAKTUBHBIX T-KIIETOK. /[7I1 OLEHKM THUIEPIIMKEMHUHM M Hadalla
KIIMHUYECKUX TPOSABICHUA 3a007€BaHUA KOHTPOJIUPYIOT YPOBHH TIIIOKO3BI VY
obpaboranneix Mbime. TER119-npouHcymHH Takke MPUMEHSFOT B TEPATIEBTHYECKOM
pPEeKUME C LETbI0 HMHAYKIUH PEMHUCCHM 3a0oneBaHus. B TakoM wuccienoBaHUU
TER119-nponHCYNIMH BBOAAT MBIIIAM C BIEPBBIC BBIABICHHOW THIECPIIUKEMHUECH B
PA3IM4YHBIX J03aX W IPHU PA3IMYHBIX BPEMEHHBIX MHTEPBAJIAX, U YPOBHH TIJIFOKO3bI
KOHTPOJIMPYIOT JUIA OLEHKH CHIKECHHS HMHTCHCUBHOCTH THIIEPITIMKEMHH H
BOCCTAHOBJICHUSI TOMEOCTa3a, YTO JEMOHCTPHPYET, TaKMM O00pa3oM, PEMHUCCHIO

Ha4yaJIbHbIX KIMHUYECKUX nposasieHun T1D.

IIpumep 16. @DopmMupoBaHHE TOJEPAHTHOCTH K KIECTOYHBIM HMIUIAHTATAM |

TPAHCIUIAHTATAM C TIOMOIIBIO CBA3BIBAIOIMIMXCS C 3puTpouuTamu mosiekya MHC

B kadecTBe mpuMepa TmpemIOKEH crmocod (OPMHPOBAHUSA TOJIEPAHTHOCTH K
umiutantataMm. PaspaGoraner monekynsl MHC, cBs3pIBaronmecss ¢ 3pUTPOLIUTAMH,
MyTEM XUMMYECKOM KOHBIOTALMM MENTHIOB, CBA3BIBAIOIUXCA C IPUTPOLUTAMHM, C
pactBopumbiMu  agomMeHamu MHC. AnsrepHatuBHO, Mojekyna MHC wmoker
SKCIPECCUPOBATHCS PEKOMOMHAHTHBIM MyTeM B BHIE ruopuaa ¢ scFv, cnemmduansiv

JUTSL 5PUTPOIIUTOB.

Jna nemoHcTpaumu ToJiepaHTHOCTH K MosekynaMm MHC myrtem cBsa3bIBaHHA C
SPUTPOLUTAMHU TPOBOJAT HCCIECJOBAHUS HA MBIIIMHBIX MOJEIAX KJIETOYHBIX
UMIUIAHTATOB, TaKUX KaK OIMyXOJIEBBIE HMIUIAHTAThl, KOKHBIE HWMIUIAHTATSI,
TPAHCIIAHTATHl OCTPOBKOBBIX KJIETOK M TPAHCIUIAHTATHI TEMOTIOTUYECKUX KIETOK. B
KaKJOM HCCJIEIOBAHUHU MBIIIb-HOCUTENS MOJABEPTalOT TOJIEPU3ALMU K MOJEKYIaM
kmacca MHC ponopa mnyrtem BBeaeHus MoJiekyn MHC, caspiBarommxcs ¢
SPUTPOLMTAMK, [0 WIM BO BpeMs MNpoLeaypsl uMITaHTaimu. [lpwkusrieHue
MMITIAHTaTa KOHTPOJHUPYIOT C TIOMOIIBIO CIIOCOOOB, TPUTOAHBIX IS KaXKIOTO
WUCCIIEIOBAaHMA; T.€. H3MEPEHMSA pOCTAa OIYXOJIW B OMYXOJEBBIX HWMIUIAHTATAX,
KOHTPOJISI HEKPO3a WIIM POCTa TKAHEW B KOXKHOM TPAHCIUIAHTATE, KOHTPOJS MacChl
OCTPOBKOBBIX KIJIETOK W TJIIMKEMHUM B TPAHCIUIAHTATaX OCTPOBKOBBIX KIETOK M

XAPaAKTCPUCTUKU XUMCPHU3MaA B TPAHCTIUIAHTATAX TCMOITO3TUICCKUX KIICTOK.
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JOITOJIHUTEJIbHOE PACKPBLITHUE

Bapuantom OCyIEecTBIEHUS SBISETCA CIOCOO BBIPAOOTKH HMMYHOTOJIEPAHTHOCTH,
MpPH 3TOM CHOCOO BKIFOYAET BBEICHHE KOMIIO3WULMH, COJAEPKANICH THOPHIHYIO
MOJIEKYJTy, KOTOpas COJEP’KUT TOJICPOTCHHBIA AHTUTCH MW CBA3BIBAIOIIMUCA C
SPUTPOLUTAMH (PPArMeHT, KOTOPBIM CIEHU(PUIECKH CBA3BIBAECTCA C SPUTPOLMTAMHU
MAIMEeHTa U COETUHIACTCA, TAKUM 00pa3oM, C aHTUT€HOM 3PUTPOLMTA, TAEe THOPHIHASL
MOJIEKyJa  BBOAMTCA B  KoiuuecTBe, dp@dekTuBHOM  And  BHIPAOOTKHU
MMMYHOTOJIEPAHTHOCTH K BEINECTBY, KOTOPOE COACPKUT TOJECPOTCHHBIM AHTUICH.
Bapuantom ocCyImecTBieHHsA SBISETCA CIMOCOO, B KOTOPOM THOPHAHAS MOJEKYIa
COJIEPKUT IO MEHbIIEH Mepe OJWH CBA3BIBAIOIIUMCI C SPUTPOLUTAMH (PparMeHr,
HETIOCPEACTBEHHO KOBAJIIEHTHO CBS3aHHBIM C AHTHTCHOM: HANpUMEp, THOPHIHBIN
Oenmok, coaepKamui ASTOT (parMEHT W AaHTUTEH. BapHaHTOM OCYINECTBIICHHUS
ABISIETCA CIMOCO0, T/ie THOpHUAHAS MOJIEKYJIA COJACPIKHT IO MEHBIIEH MEpe OJHH
CBSI3BIBAIOIIUICA C SPUTPOLUTAMH (DPArMEHT, MPUCOETUHEHHBIM K YaCTHLE, KOTOPAs
MPHUCOEIMHEHA K aHTUTECHY WJIH COACPIKHUT €0, HANPUMED, T/Ie YACTHIIA BHIOpaHA U3
TPYIIIbL, BKIFOYAOMIEH MHKPOYACTHIY, HAHOYACTHUILY, JIUIIOCOMY, TOJUMEPCOMY H
MHULECITY. BapraHTOM OCyIIECTBICHUA ABIAECTCS Clly4yad, B KOTOPOM TOJIEPOTCHHBIN
AHTHTEH COJEPYKUT YacTh TEPANEBTHYECKOTO O€lKa, Hampumep, OeJIOK COAEPIKUT
dakrop VI wmmm dakrop [X. BapuaHTOM OCYIIECTBICHHUS SBIACTCA CIydal, B
KOTOPOM TOJICPOTCHHBIH AHTHTEH COJCPXKUT YacTh O€lka, OTIMYHOTO OT OejKa
YyelloBeKa. BapHaHTOM OCYIIECTBIIEHHUS ABIIAETCS CIIy4aid, B KOTOPOM O€JIOK BKIIFOYAeT
B ceOs axeHO3WHAe3aMHHA3y, L-acmaparmHasy, pacOypuKasy, aHTHTHMOIUTAPHBIN
rmooynuH, L-aprurasy u L-MeTnoHa3zy. BapuaHTOM OCYIIECTBIECHUS SBIACTCS
croco0, B KOTOPOM TIAI[MEHTOM SBJIAETCA YENOBEK, a TOJIEPOTCHHBIM AHTHTCH
COJZIEPKHUT YacTh O€JIKa, He BCTPEUAIOMIETOCS B MPUPoae. BapuaHToM oCyImecTBIIEHUS
ABJAETCA ClIydald, B KOTOPOM MAlMEHTOM SBIIAETCA YENOBEK, a TOJIEPOTr€HHbBIN aHTUTEH
CONCPKHUT TIHKAaH O€NKa, WMEIOMEr0 TJIMKO3WIHPOBAHHUE, OTIMYHOE  OT
ITIMKO3WIIMPOBAHUS y 4YElIOBEeKAa. BapuaHTOM OCYIIECTBIIEHHA SBJSIETCS Cly4ai, B
KOTOPOM  TOJIEPOT€HHBIA AHTUTEH COAECPKUT 1O MEHbIIEH MEpEe 4acThb
TPAHCIVIAHTALIMOHHOTO AHTUIE€HA YENOBEKA. BapHaHTOM OCYIIECTBIEHUS SBISETCS

Clly4ai, B KOTOPOM TOJIEPOTCHHBI AHTUTEH COJEP)KUT YacTh OEIKa, XapaKTEPHOTO
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U Ay TOUMMYHHOTO 3a00JIEBAHUS YENOBEKA, HANPUMEP, BBIOPAHHOTO W3 TPYIIIIHL,
BKJIFOUAIOIEH MPEMPOUHCYIIMH, MPOUHCYUH, uHCyluH, GADG65, GAD67, TA-2, TA-
23, THPEOTIOOYNHMH, THPEOUIHYIO TIEPOKCHIA3Y, PELIETITOP TUPEOTPOTIHHA, OCHOBHOU
OEeOK  MHUENHHA, MUETHHOBBIA OTTUTONECHAPOLMTAPHBIA  TJIMKONPOTEHH,
MPOTEONHITHIHBIN Oenok, kojutareH II, xommaren [V, aneTHIXOTMHOBBIA PELENITOP,
MAaTPUKCHBIN MeTautonpoTerH 1 u 3, 00K TEMI0BOTO MOKa 47 THIIA MOJIEKYJIIPHOTO
nranepoHa, ¢puodpunun-1, a-peunenrop PDGF, B-peuentop PDGF u saepusiit 6emox
SS-A. BapuaHTOM OCYINECTBIICHUS SBIIETCA CIOy4yald, B KOTOPOM TOJIEPOTCHHBIN
AHTHUIECH TPEJICTABIAET COOON YacTh MUIIM YETIOBEKA, HATIPUMED, BHIOPAH U3 IPYIIIIH,
BKIovaronien koHapaxuH (Ara h 1), amnepren II (Ara h 2), apaxucoBblii arrmoTHHUH
(Ara h 6); o-makrameOymua  (ALA), nakroTpanceppuH, TIIFOTEHHH,
HU3KOMOJIEKYJIAPHBIA TIIOTEHUH, O- W Y-TJIMAJAWH, TOPJEUH, CEKAalMH M AaBEHMH.
BapuaHTOM OCYIIECTBICHUS SBIAETCA ClIy4al, B KOTOPOM CBSA3BIBAIOLIMMCA C
SpUTPOLMTAMH (PParMEHT BHIOpPAH W3 TPYNIbBL, BKIOYAIOMEH MENTHIHBIN JMTaHT,
AHTUTENO, (PPAarMEHT AHTUTENA M OJHOLETOYEYHBIH AHTUTEHCBI3BIBAIOLIMHA JTOMEH
(scFv). BapuanToM ocymiecTBICHHS SBISACTCSA CIIy4ai, B KOTOPOM CBSI3BIBAFOTIIHICS C
SpUTPOLUTAMH (PArMEHT BKITFOYAET B C€O0S aHTUTENIO, (PParMEHT aHTHTENA WK SCFV,
MOJTyYE€HHBIE M3 THOPHUIAOMBI, KOTOPAs BBIPAOATHIBAET AHTUTEIIO K SPUTPOLUTY, TPH
3TOoM rHOpHaoMa BeiOpaHa u3 rpymisl, Bkrovaromied BRIC 4, BRIC 5, BRIC 6, BRIC
10, BRIC 14, BRIC 18, BRIC 39, BRIC 66, BRIC 68, BRIC 69, BRIC 87, BRIC 108,
BRIC 110, BRIC 111, BRIC 125, BRIC 126, BRIC 128, BRIC 145, BRIC 155, BRIC
157, BRIC 163, BRIC 170, BRIC 198, BRIC 203, BRIC 216, BRIC 220, BRIC 221,
BRIC 222, BRIC 229, BRIC 230, BRIC 231, BRIC 235, BRIC 256, BRAC 17, BRAC
18, BGRL 1, BGRL 2, BGRL 11, BGRL 100, BRAD 3, BIRMA D6, BIRMA D10,
BIRMA K3, BIRMA K3, 84B; 6A7; COE unu KZ1. BapuantoM 0OCyIIeCTBIECHUA
ABIIAETCS CIIy4al, B KOTOPOM CBS3BIBAIOIIMKCS C JSPUTPOLMTAMH (PparMeHT
crenrpUUeCcKy CBA3BIBACTCS ¢ OMOMOJIEKYJION, BRIOPAHHOW W3 TPYIIIHI, BKIFOYAFOIIEH
oemok mosocer 3 (CD233), aksanopus-1, Glut-1, arturen Kidd, RhAg/Rh50 (CD241),
Rh (CD240), Rh30CE (CD240CE), Rh30D (CD240D), Kx, rtmukodopun A,
rimkodopur B (CD235b), rmukodopun C (CD235¢), rmukodopun D (CD235d), Kell
(CD238), Dufty/DARCi (CD234), CR1 (CD35), DAF (CDS55), rno6o3un, CD44,
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ICAM-4 (CD242), Lu/B-CAM (CD239), XG1/XG2 (CD99), EMMPRIN/=etipoTenux
(CD 147), JMH, rmuko3untpancdepasy, Cartwright, Dombrock, C4A/CAB, Scianna,
MER2, cromatun, BA-1 (CD24), GPIV (CD36), CD108, CD139 u anturen H
(CD173). ToneporeHHbIi AHTUTEH MOXKET COAEPKATH MHUMOTOIL
BapuanTtom ocymecTBieHUs SBSETCS Clydaid, B KOTopoMm scFv Bkmoudaer B cebs
HEKOTOPYI0 4acTh uiaM Bech 10F7, Hampumep, OOuWH WM HECKOIBKO (PparMeHTOB
nerkor e 10F7 w/umm tsokenmowt mienmu 10F7 w/wnu BapuanT nerkod merm 10F7
w/umu  1sokenod uenm  10F7 ¢ Oonmee BeicOkoM ad¢uHHOCTRIO. Bapuantom
OCYILECTBJICHUA SBISAETCA CHOCO0, B KOTOPOM CBA3BIBAIOLIMMCA C SPUTPOLIUTAMHU
(¢parMeHT BKIIOYAET B c€0s MENTHIHBIM JIMTaHJ, COAEPKAIIUN MO0 MEHbIIEH mepe 5
MOCTIEIOBATENbHBIX AMHHOKHUCIIOTHBIX OCTATKOB MOCJIEI0BATEIFHOCTH, BRIOPAHHOH U3
rpymmel, Bkmodaromed SEQ ID NO:11, SEQ ID NO:13, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:1 u ux KOHCEpBaTHBHBIE
3aMEHBI, TJE€ YKa3aHHas MOCJIEJOBATEIbHOCTh CIEHU(UUECKH CBA3BIBACTCH C

SPHUTPOLUTOM.

BapuaHToM OCyMHIECTBIACHHS SBISAETCA KOMITO3UIUS, COJACpIKAIas THOPHIHYFO
MOJIEKYJTy, KOTOpas COJIEP’)KUT TOJIEPOTCHHBIM AHTHUTEH U CBS3BIBAIOIIMNCA C
IPUTPOLIUTAMH (PPArMEHT, KOTOPHIH CIEIU(PHUYECCKH CBA3BIBACTCS C DPHTPOLUTOM
nmareHTa W, TaKuM O0Opa3oM, CBS3BIBACT AHTHIEH C JSPHTPOLMTOM. [IpuMepom
SBIIETCS CAy4Yal, B KOTOPOM CBSI3BIBAIOIIMKMCA C JPUTPOIUTAMH (PparMeHT
KOBAJICHTHO CBSI3BIBACTCS C AHTHUIEHOM. J[pyrUM NpPUMEpOM SBISCTCS Ciyd4ai, B
KOTOPOM THOPHIHASA MOJIEKYJia COJACP/KHT CBS3BIBAIOIIHICS C OSPUTPOLMTAMHU
(dbparMeHT, TNPHUKPEIVICHHBIH K 4YacTHIE, KOTOpas TMPHKPEIJICHA K AaHTHICHY,
HanpuMep, K MUKPOYACTHIIC, HAHOYACTHIIE, JTUTIOCOME, TMOJTMMEPCOME HJIH MHIICIIIE.
[TpuMepaMH TOJNEPOTCHHOTO AHTHICHA SBISIOTCSA. YacTh TCPANCBTHYECKOIO OEIKa,
4acTh OENKa, OTIIMYHOTO OT OEJIKa YEII0OBEKAa, YacTh O€TKa, B €CTECTBEHHBIX YCITOBUIX
HE BCTPEYAFOMIETOCH Y YeJOBeKa (BKITFOYAS TOJTHYIO YacTh, T.€. BECh OEJOK), TIIHKaH
OeKka, MMEIOIIETO TITHKO3UIIHMPOBAHUE, OTIIMYHOE OT TJIHKO3WUTMPOBAHUA Y UYCITOBEKA,
4acTh AyTOMMMYHHOTO AaHTHICHA 4YeJOBEKa, 4YacTh MHUIIH YeJOBeKa. BapuaHTOM
OCYIIECTBJICHHS SIBICTCSA KOMITO3UITHUS, B KOTOPOH CBSA3BIBAIOIIMICS C SPUTPOLIMTAMHU

(¢parMeHT BBHIOpAH W3 TPYNINbI, BKIIOYAOIMEH NENTUAHBIA JIMTaHI, AHTHTENO,
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(¢parMeHT aHTHTENa ¥ OJHOLETIOYEYHBIH AHTHUTEHCBI3BIBAIOMMK J0MEeH (SCFV),
Hanpumep, Bechb 10F7 umm ero yacte. CBA3BIBAIOIIMICSA C 3PUTPOLMTAMHU (PparMeHT
MOKET BKJIFOYATh B C€0S TMENTHAHBIA JIMTaH[A, COJCPKAIMHA IO MEHBIIEH Mepe S5
MOCTIEAOBATENBHBIX AMUHOKHCIIOTHBIX OCTATKOB TOCIIEI0BATETFHOCTH, BEIOPAHHOM U3
rpynnsl, Bkmovaromed SEQ ID NO:11, SEQ ID NO:13, SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:1 u ux KOHCEpBAaTHUBHBIE
3aMEHBI, TJ€ YyKa3aHHas TMOCIEI0BATEIbHOCTh CIEUU(UIECKH CBA3BIBAETCS C
SpuTpoIUTOM. CBA3BIBAIOLIMICA C SPUTPOLMTAMU (PParMEHT MOXKET BKJIFOYATh B CeOs
MENTHIHBIA JTUTaHA, KOTOPBIH UMEET KOHCTAHTY JAUCCOLMALMHU OT MPHOIMU3UTENHHO 10
MKM 10 0,1 HM, onpeneneHHy10 ¢ TOMOIIBK U3MEPEHUN PAaBHOBECHOTO CBA3BIBAHHUSA
MEXAy NENTHAOM U 3pUTpoLUTamMHu. BapraHTOM OCYyIIECTBICHUA SABIETCS CIIydal, B
KOTOPOM CBSI3BIBAIOINUMCA C SPUTPOLUTAMHU (parMEeHT BKIIFOYAET B ce€0s aHTHUTEINO,
¢parmenT anTUTENna WM ScFv, momyuyeHHble W3 THOPUIOMBI, KOTOpas BhIPAOATHIBACT
AHTUTENIO K SPHUTPOLMTY, TPU 3TOM THOpHIOMA BHIOPaHA W3 TPYIIIBI, BKIFOYAIOIICH
BRIC 4, BRIC 5, BRIC 6, BRIC 10, BRIC 14, BRIC 18, BRIC 39, BRIC 66, BRIC
68, BRIC 69, BRIC 87, BRIC 108, BRIC 110, BRIC 111, BRIC 125, BRIC 126,
BRIC 128, BRIC 145, BRIC 155, BRIC 157, BRIC 163, BRIC 170, BRIC 198, BRIC
203, BRIC 216, BRIC 220, BRIC 221, BRIC 222, BRIC 229, BRIC 230, BRIC 231,
BRIC 235, BRIC 256, BRAC 17, BRAC 18, BGRL 1, BGRL 2, BGRL 11, BGRL
100, BRAD 3, BIRMA D6, BIRMA D10, BIRMA K3, BIRMA K3, 84B; 6A7; COE
nm KZ1. BapumantoM OCymecTBIEHHsA SABIIETCA CIy4ad, OPU  KOTOPOM
CBA3BIBAIOLIMICA C OJPUTPOLMTAMH (PparMeHT CHelUUUECKH CBI3BIBACTCA C
OMOMOJIEKYJION, BBIOPAHHOW W3 TPYMIBI, BKIOYarOmieH Oenok mosockl 3 (CD233),
akBaropuH-1, Glut-1, aaturen Kidd, RhAg/Rh50 (CD241), Rh (CD240), Rh30CE
(CD240CE), Rh30D (CD240D), Kx, rmmkodopur A, rmuxodopur B (CD235b),
rimmkopopun C (CD235c¢), rmukodopun D (CD235d), Kell (CD238), Duffy/DARCi
(CD234), CR1 (CD35), DAF (CDS55), rno6o3un, CD44, ICAM-4 (CD242), Lu/B-
CAM (CD239), XG1/XG2 (CD99), EMMPRIN/metiporerua (CD 147), JMH,
rimkosuntpancgepasy, Cartwright, Dombrock, C4A/CAB, Scianna, MER2,
ctomatu, BA-1 (CD24), GPIV (CD36), CD108, CDI139 u anturen H (CD173).

ToneporeHHbIN AHTUTEH MOKET COJIEPKATh MUMOTOII.
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ToneporeHHble KOMMO3WLIUM MOKHO TPUMEHATh JJIs JICUEHHS MATOJOTHYECKOTO
COCTOSIHUS, HAIMPUMEP, MATOJIOTHYECKOTO COCTOSHHSA, BBIOPAHHOTO W3 TPYIIIHI,
BKITFOYAIOIIEH OTTOPKEHHE TPAHCIUIAHTATa, ayTOMMMYHHOE 3a00JI€BaHHE, MHUINEBYIO

AIUJICPTHUIO U I/IMMYHHBII‘/'I OTBCT Ha TCPANICBTHYICCKOC CPEACTBO.

Bapuantom ocymiecTBiaeHHs ABIAETCS (hapMALEBTHYECKH TPHEMIIEMAs KOMITO3HIIUA
711 TPUMEHEHHUs TPH HMMMYHHOW PEBEPCHM HMMMYHHOTO OTBETa HA BEIIECTBO,
coAepskaliee  MOJEKYJIy-THOPHI, KOTOpas  COAEPKUT  CBA3BIBAIOIIMHCI  C
SPUTPOLUTAMH (PparMEeHT M aHTUTEH BemecTBa. KOMMO3MIMA MOXKET COAepiKaTh
TOJIEPOTE€HHBIA AHTUIEH, BBIOPAHHBIM W3, HAPUMEP, TPYMIIbI, BKIOYAOMIECH OENOK,
4acTh Oenka, OEeNOK YelIoBeKa MIIM €TO 4acTh, OETOK, OTIMYHBIM OT OeKa 4YeloBeKa,
WA €T0 YacTh, TTIUKAH, TJIMKAH O€JKa, UMEIOMETO TTHKO3WINPOBAHKE, OTIIMYHOE OT
ITTUKO3WIIUPOBAHUSA Y YEJOBEKa, AayTOMMMYHHBIM AHTHICH 4YENOBEKa, O€JoK,
ABIIOIUICS TEPaneBTUYECKUM JUId 4YEJIOBEKa, MM €ro 4acTb M 4YacTh IHUIIH
yenoBeka. KOMMO3UIMSA MOXKET COAEP’KaTh TOJEPOT€HHbBIN aHTHICH, BBIOPAHHBINA U3,
HaTpUMep, TPYTIIBI, BKIFOYAIOIIEH OEIKH, A1 KOTOPBIX XapaKTepHa HEAOCTaATOUHOCTh
B CBSI3U C TEHETHYECKHUM 3a00JI€BaHHEM, OCJIKH C TIHKO3WIHPOBAHHEM, OTIITHYHBIM OT
ITTUKO3WIMPOBAHUSA Yy YENOBEKa, O€NKH, OTJIWYHBIE OT OENKOB YEIOBEKa,
CUHTETHYECKHE O€JTKH, B €CTECTBEHHBIX YCIOBHAX HE BCTPEYAIOIIHECS Y JIFOJIEH,
AHTUTCHBI THIIA YEJOBEKA, TPAHCIUIAHTAIIMOHHBIE AHTHUTEHBI YEJIOBEKAa W
AyTOUMMYHHBIE AHTHTEHBI 4YeIOBEKAa. MOXKHO TIPEUIOKHUTD CBS3BIBAIOIMUUCS C
SPUTPOLUTAMH (PATMEHT, KOTOPHIH CHEIH(HUECKH CBA3BIBAETCS C OHOMOJIEKYJIOH,
BBIOPaHHOM W3 TPYIIIBL, BKIFOUaronier 0enok monocsr 3 (CD233), aksanopun-1, Glut-
1, anturen Kidd, RhAg/Rh50 (CD241), Rh (CD240), Rh30CE (CD240CE), Rh30D
(CD240D), Kx, rmukodopun A, rmukodopur B (CD235b), rmuxodopun C (CD235¢),
rimukogopun D (CD235d), Kell (CD238), Duffy/DARCi (CD234), CR1 (CD35), DAF
(CD55), tmo6o3ua, CD44, ICAM-4 (CD242), Lu/B-CAM (CD239), XG1/XG2
(CD99), EMMPRIN/newporenun (CD 147), IMH, rnukosuntpancdepasy, Cartwright,
Dombrock, C4A/CAB, Scianna, MER2, ctomatun, BA-1 (CD24), GPIV (CD36),
CD108, CD139 u aaturen H (CD173). CBa3pIBatOnIHiiCA C SPUTPOLUTAMH (PArMEHT
MOJKHO BBIOpAaTh W3 TPYIIIBI, BKIFOYAIOMIEH MENTHIHBIA JIMTAH, aHTUTENO, (parMeHT

AHTHUTEIIA U OTHOIICTIOYEYHBIH aHTUTEHCBA3BIBAIONTHH ToMeH (SCFV). Csa3pIBaromuiics
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C JpUTPOIMTAMHU (HPPArMEHT MOXKHO TIONYyYHTh TaK, YTOOBI OH COJEPIKal aHTHUTEINO,
¢parmeHT anTuTena um scFv, momydeHHbIe W3 THOPHIOMBI, KOTOPas BBIPAOATHIBAET
AHTHUTENO K SPUTPOLUTY, NPU 3TOM THOPHIOMA BHIOPaHA M3 TPYIIIBI, BKIFOYAIOIIECH
BRIC 4, BRIC 5, BRIC 6, BRIC 10, BRIC 14, BRIC 18, BRIC 39, BRIC 66, BRIC
68, BRIC 69, BRIC 87, BRIC 108, BRIC 110, BRIC 111, BRIC 125, BRIC 126,
BRIC 128, BRIC 145, BRIC 155, BRIC 157, BRIC 163, BRIC 170, BRIC 198, BRIC
203, BRIC 216, BRIC 220, BRIC 221, BRIC 222, BRIC 229, BRIC 230, BRIC 231,
BRIC 235, BRIC 256, BRAC 17, BRAC 19, BGRL 1, BGRL 2, BGRL 11, BGRL
100, BRAD 3, BIRMA D6, BIRMA D10, BIRMA K3, BIRMA K3, 84B; 6A7; COE
nm KZ1.

BapuaHTel  OCYHIECTBICHHMS  BKIIIOYAIOT  MOJIEKYJIY-THOPHZ,  COJEPIKAILyIo
CBS3BIBAIOIIUICA C SPUTPOLUTAMH (PPArMEHT U AHTUTEH acmaparuHasbl. Kak BUmHO w3
MHOTOYHCJICHHBIX PACKPBITUH CBA3BIBAIOIIMXCA C OSPUTPOLUTAMH (pParMeHTOB,
CYILIECTBYET MHOXKECTBO HMX BO3MOJKHBIX BApHAHTOB, B TOM 4ucie SCFv, KOTOphIA
CBA3BIBACTCA C JPUTPOLMTOM YEIOBEKA, WM NENTHIHBIA CBS3bIBAIOIIMM JIMTaHT,
BbIOpaHHbie W3 Tpymmel, Brarodaromed SEQ ID NO:11, SEQ ID NO:12, SEQ ID
NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17 u ux
KOHCEPBATUBHBIC 3aMEHBI, TJ€ YKa3aHHAs TMOCIEAOBATEIBHOCTh CHEIH(pHIECKA
CBSI3BIBAETCA C HPUTPOLIUTOM. TaKyr0 KOMITO3HMLUIO, COAEPIKALIYI0 MOJIEKYITY-THOPH,

MOKHO IMMPUMCHATD AJI HHAYKIHU TOJICPAHTHOCTH K aCIlaparuHasc.

Bapuantsl OCYHICCTBIICHHS  BKIIOYAIOT  MOJIEKYJY-THOPHI, COACPIKAILY IO
CBSI3BIBAIONIMICS C DPUTPOIMTAMH (PpParMEHT W AHTUTEH XPOMOTPAHWHA A. AHTHTEH
MOKET SABJIATHCS MHUMOTOIIOM WM HEKOTOPOM 4YacThIO MOJIEKYJIBI XPOMOTPaHWHA A
WA Bcel TakoBOM. Kak BUOHO W3 MHOTOYHCIICHHBIX PACKPBITHH CBA3BIBAKOINUXCA C
SPUTPOIUTAMH (PPAarMEHTOB, CYNIECTBYET MHOKECTBO WX BO3MOKHBIX BAPHAHTOB, B
TOM 4ucae SCFv, KOTOPBIA CBS3BIBACTCA C SPUTPOLUTOM YETOBEKA, MWW MENTHIHBIN
CBSI3BIBAIONIMM JTUTAH[, BRIOpaHHbIE W3 Tpynmbl, BKmrovaroniedd SEQ ID NO:11, SEQ
ID NO:12, SEQ ID NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID
NO:17 u uX KOHCEPBaTUBHBIE 3aMEHBI, TAE€ YKa3aHHAsdA TMOCJIEAOBATEIbHOCTD

CHICTU()UIECKH CBSI3BIBAETCS C SPUTPONUTOM. TaKyl KOMIIO3HITHIO, COJEPIKAIIYIO
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MOJIEKYJy-THOPH, MOXXHO TIPUMEHATHh Ui HWHAYKIHH  TOJIEPAHTHOCTH K
XPOMOTPAHUHY A W/WIM AN NPEAYNPEKACHAS CaXapHOTO AHa0eTa W CHWKCHUS

TEMIIOB POrPECCUPOBAHMA 3a00JI€BaHUS, ABIISIOIIETOCS CaXapHbIM JTHAOETOM.

JlpyruM TIpUMEPOM  SBJISAETCA KOMIO3HLMSA, COAEPKAIas CBA3BIBAIOIIUKCS C
SPUTPOIUTAMH (PPArMEHT, KOTOPBIM CHEIU(PUYECKH CBSI3BIBAETCS C SPUTPOLIATOM,
COEIMHEHHBIN C YACTHUIICH, BHIOPAHHOW W3 TPYIIIBL, COCTOSAIMIEH M3 CHHTETHYECKOTO
MOJMMEPA, PA3BETBICHHOTO CUHTETHYECKOTO MOJMMEPA M YacTULBL. YacTHiia MOMKET
OBITh, HAMPUMEP, MUKPOYACTHULICH, HAHOYACTHIICH, JTUIMOCOMOM, TOJTUMEPCOMOU H
MHULEUION. KoMITO3uIUA MOKET TOMOTHUTENIBHO COJEPKATh TOJECPOTCHHBIA AHTUIEH,

TCPANCBTHICCKOC CPEACTBO WK JIMTAH/, HABOIAIIHICSA HA OIMyXOJIb.

BapuanToM OCymIeCTBICHUSA ABISIETCS OJHOLICTIOYEYHBIM AHTUTCHCBA3BIBAIOIIUN
aomeH (scFv), comepkamuii TENTHUAHBIA JUTaHA, KOTOPBIA cHelHpHUECKH
CBA3BIBACTCA C SpUTPOLUTOM. [lenTra MOKHO MPUCOEAUHATH K SCFV mnm pacnonarate

B JIHHKGpHOfI YacTH. MOKHO BKIIIOYATh OJHMH HWJIH HECKOJIBKO IICITHAHBIX JIMTAHIOB.

Bce 3aaBku Ha IIATCHTHI, ITAaTCHTHI U IIY6JII/IKaI_[I/II/I, YIOOMSAHYTBIC B JAHHOM JOKYMCHTC,
HACTOAIIUM BKIFOUYCHBI B ﬂaHHBIfI AOKYMCHT IMOCPCACTBOM CCBIJIKH JJIA BCCX I.[CJICfI; B

city4ae KOH(IIMKTa KOHTPOJIBHBIM JOKYMEHTOM SIBJIICTCSA HACTOSIIECE OTIMCAHUE.
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<210> 57
<211> 51
<212> IIHK

<213> JckyCCTBeHHas I[I0CJIENOBATEJILHOCTD

<220>
<223> npanmvep nmnsa IIIOP

<400> 57
gttattgcta gcggctcagc cggcaatggc ggaggtgaag ctgatggart c

<210> 58
<211> 51
<212> JHK

<213> JckKyCCTBEHHAasa INOCJeIOBATEJIbHOCTD

<220>
<223> npavmMep nius IIP

<400> 58
gttattgcta gcggctcagc cggcaatggc ggaggtgcar cttgttgagt c

<210> 59
<211> 51
<212> JOHK

<213> JckyCCTBEHHas IOCJIeIOoBaTEeJIbHOCTD

<220>
<223> npammep nmns I[P

<400> 59
gttattgcta gcggctcagc cggcaatggc ggargtraag cttctcgagt c

<210> 60
<211> 51
<212> JHK

<213> JckyCCTBEHHas INOCJeIOBaTEJIbHOCTD

<220>
<223> npaumep niusa IIP

<400> 60
gttattgcta gcggctcagc cggcaatggc ggaagtgaar sttgaggagt ¢

<210> 61
<211> 53
<212> JHK

<213> JckyCcCTBEeHHAs IIOCJIeOOBATEJIbHOCTD

<220>
<223> npavmep nus IIP

<400> 61
gttattgcta gcggctcage cggcaatgge gcaggttact ctraaagwgt stg

51

51

51

51

51

53



<210>
<211>
<212>
<213>

<220>
<223>

<400>

gttattgcta gcggctcagc cggcaatggc gcaggtccaa ctvcagcarc ¢

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gttattgcta gcggctcagc cggcaatggce ggatgtgaac ttggaagtgt c

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gttattgcta gcggctcagc cggcaatggc ggaggtgaag gtcatcgagt c

<210>
<211>
<212>
<213>

<220>
<223>

<400>

62

51

IOHK

JIcKyCCTBEHHaA IIOCJIeNOBATEJIbHOCTD

nparmMep niuas IIP

62

63

51

JHK

JlckyccTBeHHasA MNOCJIeNOBaTeJIbHOCTh

npavmep nina IIOP

63

64

51

IHK

JIckyCcCTBeHHadA MOCJeNOBaTeJIbHOCTE

npavivep nng [IOP

64

65

35

TIHK

MCKyCCTBeHHaH II0CJIeIOBATEJILHOCTD

npanvep nmna IIOP

65

cccttgaage ttgctgagga aacggtgacc gtggt

<210>
<211>
<212>
<213>

<220>
<223>

<400>

66

35

JHK

JICKkyCCTBEHHAadA IIOCJeNOBaTeJIbHOCTE

npavvep nnsa IIOP

66

cccttgaage ttgctgagga gactgtgaga gtggt

<210>
<211>
<212>
<213>

67

35

ITHK

JIckyCcCTBEHHaA IOCJIEeNOBAaTEJIbHOCTD

51

51

51

35

35



<220>
<223>

<400> 67

npanmMep nna IIOP

cccttgaage ttgctgcaga gacagtgacc agagt

<210> 68
<211> 35
<212> JHK
<213>
<220>
<223>
<400> 68

npanvep nisa ILIP

JIckyCcCTBEHHAA [IOCJIeOoBaTEJIbHOCTD

cccttgaage ttgctgagga gacggtgact gaggt

<210> 69

<211> 747
<212> JHK
<213>

<220>
<223>

<400> 69
gaggtgaagc

tcctgtgtag
cccggaaaga
gcaccatctg
ctgcagatga
cctacccggg
gccggtggtyg
tccgacattce
actctcaact
cttggagaag
tcaaggttca
cctgaagatt
gggaccaagc
<210> 70

<211> 45

<212> IHK

<213>

<220>
<223>

scFv Ter 119

tgcaggagtc

cctcaggatt

ccatggagtg

tgaggaatag

gcaatatgag

ctgggcttat

gtggttctgg

agatgacgca

gcaaagcaag

ctcccaaagt

gtggcagtgg

ttgccacata

tggaaatcaa

nparmMep nius IIP

tggaggaggc

cactttcagg

gattggagat

attcacaatc

atctgattac

ggatgcctgg

tggtggtggt

gtctccttceca

tcagaatatt

cctgatatat

atctggtaca

tttctgcttt

acgtact

JIckyCCTBEHHAA I[IOCJIeOBaATEJIbLHOCTD

ttggtgcaac

gaccactgga

attagacctg

tccagagaca

acagccactt

ggtcaaggaa

tctggcggeg

gtcctgtcectg

aacaagtact

aatacaaaca

gatttcacac

cagcattata

VIckyCcCTBEHHAA [NOCJIeJOBATEJIBHOCTD

ctggggggtc
tgaattgggt
atggcagtga
atgccaggag
attactgtgt
cctcagtcac
gcggctccgg
catctgtggg
taaactggta
atttgcaaac
tcaccatcag

cttggcccac

tctgaaactc

ccggcaggcet

cacaaactat

catcctgtac

tagagactca

tgtctcctca

tggtggtgga

agacagagtc

tcagcaaaag

gggcatccca

tagcctgcag

gtttggaggt

35

35

60

120

180

240

300

360

420

480

540

600

660

720

747



<400> 70
actcgcggcecec cagccggcecca tggcggaggt gaagctgcag gagtce

<210> 71

<211> 65

<212> IIHK

<213> JckyCCTBeHHas I[I0CJIENOBATEJILHOCTD
<220>

<223> npanmvep nmnsa IIIOP

<400> 71

ggagccgccg ccgccagaac caccaccacc agaaccacca ccaccggctg aggagacagt

gactg

<210> 72

<211> 50

<212> JHK

<213> JckyCCTBEHHas INOCJIeIOBaTEeJIbHOCTD
<220>

<223> npanmep nmns I[P

<400> 72

ggcggcggcg gctccggtgg tggtggatcc gacattcaga tgacgcagtc

<210> 73

<211> 41

<212> JHK

<213> JckyCCTBEHHasa INOCJeIOBaATEJIbHOCTD
<220>

<223> npaumep nuasa IIP

<400> 73

gactactagg cccccgaggc cagtacgttt gatttccage t

<210> 74

<211> 793

<212> JHK

<213> JckyCcCTBEeHHAs IIOCJIeOOBATEJIbHOCTD

<220>

<223> scFv 10F7

<400> 74

gttattactc

ggaactggtg

taacagctat

catgattcgc

cctgaccgtg

cgatagcgceg

gggccagggc

gcggcccagce

aaaccgggcg

tttatgcatt

ccgaacggcg

gataaaagca

gtgtattatt

accaccgtga

cggccatgge

cgagcgtgaa

ggatgaaaca

gcaccaccga

gcaacaccgc

gcgecgegetg

ccgtgagcag

ggcgcaggtg
actgagctgc
gcgceccggtyg
ttataacgaa
gtatatgcag
ggaaggcagc

cggcggcggce

aaactgcagc

aaagcgagcg

cagggcctgg

aaatttaaaa

ctgaacagcc

tattatgcgc

ggcagcggcyg

agagcggcgce

gctatacctt

aatggattgg

acaaagcgac

tgaccagcgg

tggattattg

gcggcggcag

45

60

65

50

41

60

120

180

240

300

360

420



cggcggcggce
gggcgaaaaa
tcagcagaaa
cggcgtgceceg
cagcgtggaa
tacctttggce
gggcggcggt
<210> 75

<211> 15

<212>

<213>

<220>
<223>

<400> 75

ggcagcgata

gtgaccatga

agcggcgcga

ggccgcttta

gcggaagatg

ggcggcacca

tct

BEJIOK
llckyccTBeHHAsa MOCJIeNOBaTEJIbHOCTDb

SnmMTon

ttgaactgac

cctgcecgege

gcccgaaact

gcggcagcgg

cggcgaccta

aactggaaat

ccagagcccg

gagcagcaac

gtggatttat

cagcggcacc

ttattgccag

taaacgcgcg

gcgattatga

gtgaaatata

tataccagca

agctatagcc

cagtttacca

gcggeggect

gcgcgaccct

tgtattggta

acctggcgag

tgaccattag

gcagcccgta

cgggggccga

Ser Gly Leu Glu Gln Leu Glu Ser Ile Ile Asn Phe Glu Lys Leu

1

<210> 76
<211> 819
<212> JHK
<213>
<220>
<223>
<400> 76

5

TUOPUIHEM OeJlok

gaggtgaagc tgcaggagtc tggaggaggc

tcctgtgtag

cccggaaaga

gcaccatctg

ctgcagatga

cctacccggg

gccggtggtyg

tccgacattce

actctcaact

cttggagaag

tcaaggttca

cctgaagatt

gggaccaagc

cctcaggatt

ccatggagtg

tgaggaatag

gcaatatgag

ctgggcttat

gtggttctgg

agatgacgca

gcaaagcaag

ctcccaaagt

gtggcagtgg

ttgccacata

tggaaatcaa

cactttcagg

gattggagat

attcacaatc

atctgattac

ggatgcctgg

tggtggtggt

gtctccttceca

tcagaatatt

cctgatatat

atctggtaca

tttctgcttt

acgtactcat

10

JIckyCCTBEHHAad [IOCJIeOoBaTEeJIbHOCTD

ttggtgcaac
gaccactgga
attagacctg
tccagagaca
acagccactt
ggtcaaggaa
tctggcggeg
gtcctgtcetg
aacaagtact
aatacaaaca
gatttcacac
cagcattata

catcaccatc

ctggggggtc

tgaattgggt

atggcagtga

atgccaggag

attactgtgt

cctcagtcac

gcggctcecegg

catctgtggg

taaactggta

atttgcaaac

tcaccatcag

cttggcccac

atcacggtgg

15

tctgaaactc

ccggcagget

cacaaactat

catcctgtac

tagagactca

tgtctcctca

tggtggtgga

agacagagtc

tcagcaaaag

gggcatccca

tagcctgcag

gtttggaggt

cggttctggce

480

540

600

660

720

780

793

60

120

180

240

300

360

420

480

540

600

660

720

780



ctggagcagc tggagtctat tattaatttc gaaaaactg

<210> 77
<211> 10
<212> BEJIO
<213>

<220>

<223> uyacrtT
<400> 77

K

b aHTUTEeJIa

VIckyCCTBEHHAA I[IOCJIeOBaATEJIbHOCTD

Tyr Val Arg Pro Leu Trp Val Arg Met Glu

1

<210> 78

<211> 804
<212> IHK
<213>

<220>
<223>

<400> 78
gaggtgaagc

tcctgtgtag
cccggaaaga
gcaccatctg
ctgcagatgg
cctacccggg
gccggtggtyg
tccgacattc
actctcaact
cttggagaag
tcaaggttca
cctgaagatt
gtgaccaagc
agacctctgt
<210> 79

<211> 1026
<212> IHK

<213>

<220>
<223>

5

TUOPUIOHE OeJIoK

tgcaggagtc

cctcaggatt

ccatggagtg

tgaggaatag

gcaatatgag

ctgggcttat

gtggttctgg

agatgacgca

gcaaagcaag

ctcccaaagt

gtggcagtgg

ttgccacata

tggaaatcaa

gggtcagaat

TUOPUIHEM OeJlok

aggaggaggc

cactttcagg

gattggggat

attcacaatc

atctgattac

ggatgcctgg

tggtggtggt

gtctcctteca

tcagaatatt

cctggtatat

atctggcaca

tttctgcettt

acgtactcat

ggaa

10

JVIckyCcCTBEHHAA [IOCJIeOoBaTEJIbHOCTD

ttggtgcaac

gaccactgga

attagacctg

tccagagaca

acagccactt

ggtcaaggaa

tctggcggcg

gtcctgtctg

aacaagtact

aatacaaaca

gatttcacac

cagcattata

catcaccatc

VIckyCcCTBEHHAA I[NOCJIeOBaATEJIbBHOCTD

ctggggggtce
tgaattgggt

atggcagtga

ataccaggag

attactgtgt

cctcagtcac

gcggctcegg

catctgtggg

taaaccggta

atttgcaaac

tcaccatcag

cttggcccac

atcacggtgg

tctgaaactc

ccggcaggct

cacaaactat

catcctgtac

tagagactca

tgtctcctca

tggtggtgga

agacagagtc

tcagcaaaag

gggcatccca

tagcctgcag

gtttggaggt

cggttatgte

819

60

120

180

240

300

360

420

480

540

600

660

720

780

804



<400> 79
gaggtgaagc

tcctgtgtag
cccggaaaga
gcaccatctg
ctgcagatga
cctacccggg
gccggtggtyg
tccgacattce
actctcaact
cttggagaag
tcaaggttca
cctgaagatt
gggaccaagc
aaacagcatc
ggcttttttt
gaactgggcg
cgtggcattg
tacaac
<210> 80
<211> 17
<212> BEJIO
<213>

<220>

<223> scFv

<400> 80

tgcaggagtc

cctcaggatt

ccatggagtg

tgaggaatag

gcaatatgag

ctgggcttat

gtggttctgg

agatgacgca

gcaaagcaag

ctcccaaagt

gtggcagtgg

ttgccacata

tggaaatcaa

tgtgcggtcc

ataccccgaa

gcagcccggg

tggatcagtg

K

aggaggaggc

cactttcagg

gattggagat

attcacaatc

atctgattac

ggatgcctgg

tggtggtggt

gtctccttceca

tcagaatatt

cctgatatat

atctggtaca

tttctgctct

acgtactcat

gcatctggtg

aagccgtegt

tgatctgcag

ctgcaccagc

ttggtgcaac ctggggggtc

gaccactgga tgaattgggt

attagacctg atggcagtga

tccagagaca atgccaggag

acagccactt attactgtgt

ggtcaaggaa cctcagtcac

tctggcggcg gcggctccgg

gtcctgtectg catctgtggg

aacaagtact taaactggta

aatacaaaca atttgcaaac

gatttcacac tcaccatcag

cagcattata cttggcccac

catcaccatc atcacggtgg

gaagcgctgt atctggtgtg

gaagtggaag atccgcaggt

accctggcce tggaagtggce

atttgcagcc tgtatcagct

VIckyCcCTBEHHAd [IOCJeNOoBaTEeJIbHOCTD

tctgaaactc
ccggcaggct
cacaaactat
catcctgtac
tagagactca
tgtctcctceca
tggtggtgga
agacagagtc
tcagcaaaag
gggcatccca
tagcctgcag
gtttgatggt
cggttttgtg
cggcgaacgt
ggaacagctg
gcgtcagaaa

ggaaaactat

Ile Ser Gln Ala Val His Ala Ala His Ala Glu Ile Asn Glu Ala Gly

1

Arg

<210> 81
<211> 34
<212> JHK
<213>

<220>

<223> npait

5

Mep

10

VIckyCCTBEHHAA [NOCJIeOBATEJIBHOCTD

15

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1026



<400> 81
agccggccat ggcggayatc cagctgactc agcc

<210> 82
<211> 34
<212> IIHK

<213> JckyCCTBeHHas I[I0CJIENOBATEJILHOCTD

<220>
<223> npanmMmep

<400> 82
agccggccat ggcggayatt gttctcwceccece agtce

<210> 83
<211> 34
<212> JHK

<213> JcKyCCTBEHHAasa MNOCJeIOBATEJIbLHOCTD

<220>
<223> nparmMep

<400> 83
agccggccat ggcggayatt gtgmtmactc agtc

<210> 84
<211> 34
<212> JOHK

<213> JckyCCTBEHHas IOCJIeIOBaTEeJIbHOCTD

<220>
<223> npavMep

<400> 84
agccggccat ggcggayatt gtgytracac agtc

<210> 85
<211> 34
<212> JHK

<213> JckyCCTBEHHasa MNOCJeIOBaATEJIbHOCTD

<220>
<223> npavmMmep

<400> 85
agccggccat ggcggayatt gtratgacmc agtc

<210> 86
<211> 34
<212> JHK

<213> JckyCcCTBEeHHAs IIOCJIeOOBATEJIbHOCTD

<220>
<223> npaviMmep

<400> 86
agccggccat ggcggayatt magatramcc agtc

34

34

34

34

34

34



<210> 87

<211> 34

<212> IOHK

<213> JIckyCCTBEeHHas I[I0CJIENOBATEJILHOCTD

<220>
<223> npavmMmep

<400> 87
agccggccat ggcggayatt cagatgaydc agtc

<210> 88
<211> 34
<212> JHK

<213> JHckyCcCTBEeHHAas I[I0OCJIemIOBaATEeJIbHOCTD

<220>
<223> nparmMep

<400> 88
agccggccat ggcggayaty cagatgacac agac

<210> 89
<211> 34
<212> IIHK

<213> JckyCCTBEHHasa INOCJeIOBaATEJIbHOCTD

<220>
<223> npavmMmep

<400> 89
agccggccat ggcggayatt gttctcawcce agtc

<210> 90
<211> 34
<212> JHK

<213> JckKyCCTBEHHAasa MNOCJeIOBATEJIbHOCTD

<220>
<223> nparmMep

<400> 90
agccggccat ggcggayatt gwgctsaccc aatc

<210> 91
<211> 34
<212> JOHK

<213> JIckyCCTBEHHas IOCJeIOBaTEeJIbHOCTD

<220>
<223> nparvMmep

<400> 091
agccggccat ggcggayatt stratgaccc artc

<210> 92
<211> 34
<212> THK

<213> JckyCCTBEeHHas I[IOCJENOBATEJILHOCTD

34

34

34

34

34



<220>
<223> nparmMmep

<400> 92
agccggccat ggcggayrtt ktgatgaccc arac

<210> 93
<211> 34
<212> JHK

<213> JckyCcCTBEHHas INOCJIeIOBaTEeJIbHOCTD

<220>
<223> nparvMmep

<400> 93
agccggccat ggcggayatt gtgatgacbce agkc

<210> 94
<211> 34
<212> JHK

<213> JckyCCTBeHHas I[I0CJIENOBATEJILHOCTD

<220>
<223> npavmMmep

<400> 94
agccggccat ggcggayatt gtgataacyc agga

<210> 95
<211> 34
<212> JHK

<213> JckyCcCTBEeHHAs I[IOCJIeOOBATEJIbHOCTD

<220>
<223> nparmMmep

<400> 95
agccggccat ggcggayatt gtgatgaccc agwt

<210> 96
<211> 34
<212> IIHK

<213> JckyCCTBEHHasa MNOCJeIOBaATEJIbHOCTD

<220>
<223> npanmMmep

<400> 96
agccggccat ggcggayatt gtgatgacac aacc

<210> 97
<211> 34
<212> JHK

<213> JckyCCTBEeHHas I[IOCJENOBATEJILHOCTD

<220>
<223> npavmMmep

34

34

34

34

34



<400> 97
agccggccat ggcggayatt ttgctgactc agtc

<210> 98
<211> 37
<212> IIHK

<213> JckyCCTBeHHas I[I0CJIENOBATEJILHOCTD

<220>
<223> npanmMmep

<400> 98
agccggccat ggcggargct gttgtgactc aggaatc

<210> 99
<211> 37
<212> JHK

<213> JcKyCCTBEHHAasa MNOCJeIOBATEJIbLHOCTD

<220>
<223> nparmMep

<400> 99
gatggtgcgg ccgcagtacg tttgatttcc agcttgg

<210> 100
<211> 37
<212> JOHK

<213> JckyCCTBEHHas IOCJIeIOBaTEeJIbHOCTD

<220>
<223> npavMep

<400> 100
gatggtgcgg ccgcagtacg ttttatttcc agcttgg

<210> 101
<211> 37
<212> JHK

<213> JckyCCTBEHHasa MNOCJeIOBaATEJIbHOCTD

<220>
<223> npavmMmep

<400> 101
gatgogtgcgg ccgcagtacg ttttatttcc aactttg

<210> 102
<211> 37
<212> JHK

<213> JckyCcCTBEeHHAs IIOCJIeOOBATEJIbHOCTD

<220>
<223> npaviMmep

<400> 102
gatggtgcgg ccgcagtacg tttcagctce agecttgg

34

37

37

37

37

37



<210>
<211>
<212>
<213>

<220>
<223>

<400>

gatggtgcgg ccgcagtacc taggacagtc agtttgg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gatggtgcgg ccgcagtacc taggacagtg accttgg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gttattgcta gcggctcagc cggcaatggc ggakgtrmag cttcaggagt c

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gttattgcta gcggctcagce cggcaatggc ggaggtbcag ctbcagcagt c

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gttattgcta gcggctcagc cggcaatggc gcaggtgcag ctgaagsast c

<210>
<211>
<212>
<213>

103

37

IOHK

JIcKyCCTBEHHaA IIOCJIeNOBATEJIbHOCTD

nparMep

103

104

37

JHK

JIcCKyCCTBEHHaA IOCJeNOBaTEJIbHOCTbD

npanMep

104

105

51

JHK

JIckyCCTBeHHadA MOCJeNOoBaTeJIbHOCTE

npanMep

105

106

51

TIHK

MCKyCCTBeHHaH II0CJIeIOBATEJILHOCTD

npanMep

106

107

51

JHK

JIcCKyCCTBEHHaa MNOCJIeNOBATEJIbHOCTD

npanMep

107

108

51

IOHK

JIckyCcCTBEHHaA IOCJIEeNOBATEJIbHOCTD

37

37

51

51

51



<220>
<223>

<400>

gttattgcta gcggctcagc cggcaatggc ggaggtccar ctgcaacart c

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gttattgcta gcggctcagc cggcaatggc gcaggtycag ctbcagcart c

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gttattgcta gcggctcagc cggcaatggc gcaggtycar ctgcagcagt c

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gttattgcta gcggctcagc cggcaatggc gcaggtccac gtgaagcagt c

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gttattgcta gcggctcagc cggcaatggc ggaggtgaas stggtggaat c

<210>
<211>
<212>
<213>

<220>
<223>

npanMep

108

109

51

JHK

JICKyCCTBEHHAadA IIOCJeNOBaTeJIbHOCTE

npanMep

109

110

51

IOHK

JIcCKyCCTBEHHaA IOCJIeNOBATEJIbHOCTD

npanMep

110

111

51

JHK

JIcKkyCCTBEHHaAA IOCJeNOBaTEJIbHOCTD

npanMep

111

112

51

JHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

npavMep

112

113

51

IHK

JIcKkyCcCTBEHHaA IOCJIEeNOBATEJIbHOCTD

nparmMep

51

51

51

51

51



<400> 113
gttattgcta gcggctcagc cggcaatggce ggavgtgawg yvtggtggagt ¢

<210> 114
<211> 51
<212> IIHK

<213> JckyCCTBeHHas I[I0CJIENOBATEJILHOCTD

<220>
<223> npanmMmep

<400> 114
gttattgcta gcggctcagc cggcaatggc ggaggtgcag skggtggagt c

<210> 115
<211> 51
<212> JHK

<213> JcKyCCTBEHHAasa MNOCJeIOBATEJIbLHOCTD

<220>
<223> nparmMep

<400> 115
gttattgcta gcggctcagce cggcaatggc ggakgtgcam ctggtggagt c

<210> 116
<211> 51
<212> [JHK

<213> JckyCCTBEHHas IOCJIeIOBaTEeJIbHOCTD

<220>
<223> npavMep

<400> 116
gttattgcta gcggctcagc cggcaatggc ggaggtgaag ctgatggart c

<210> 117
<211> 51
<212> JHK

<213> JckyCCTBEHHasa MNOCJeIOBaATEJIbHOCTD

<220>
<223> npavmMmep

<400> 117
gttattgcta gcggctcagc cggcaatggc ggaggtgcar cttgttgagt ¢

<210> 118
<211> 51
<212> JHK

<213> JckyCcCTBEeHHAs IIOCJIeOOBATEJIbHOCTD

<220>
<223> npaviMmep

<400> 118
gttattgcta gcggctcage cggcaatgge ggargtraag cttctcecgagt c

51

51

51

51

51

51



<210>
<211>
<212>
<213>

<220>
<223>

<400>

gttattgcta gcggctcagc cggcaatggc ggaagtgaar sttgaggagt ¢

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gttattgcta gcggctcagc cggcaatggce gcaggttact ctraaagwgt stg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gttattgcta gcggctcagc cggcaatggc ggatgtgaac ttggaagtgt c

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gttattgcta gcggctcagc cggcaatggc ggatgtgaac ttggaagtgt ¢

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gttattgcta gcggctcagc cggcaatggc ggaggtgaag gtcatcgagt c

<210>
<211>
<212>
<213>

119

51

IOHK

JIcKyCCTBEHHaA IIOCJIeNOBATEJIbHOCTD

nparMep

119

120

53

JHK

JlckyccTBeHHasA MNOCJeNOBaTeJIbHOCTDb

npanMep

120

121

51

JHK

JIckyCCTBeHHadA MOCJeNOoBaTeJIbHOCTE

npanMep

121

122

51

TIHK

MCKyCCTBeHHaH II0CJIeIOBATEJILHOCTD

npanMep

122

123

51

JHK

JIcCKyCCTBEHHaa MNOCJIeNOBATEJIbHOCTD

npanMep

123

124

35

IOHK

JIckyCcCTBEHHaA IOCJIEeNOBATEJIbHOCTD

51

53

51

51

51



<220>
<223> nparmMmep

<400> 124

cccttgaage ttgctgagga aacggtgacc gtggt 35
<210> 125

<211> 70

<212> JHK

<213> JckyCcCTBEHHas INOCJIeIOBaTEeJIbHOCTD

<220>
<223> nparvMmep

<400> 125

cccttgaccce ttgaagcttg ctgcagagac agtgaccaga gtagcttgct gaggagactg 60
tgagagtggt 70
<210> 126

<211> 35

<212> JHK

<213> JHckyCcCTBEeHHAas I[I0OCJIeOOBaATEeJIbHOCTD

<220>
<223> nparmMmep

<400> 126

cccttgaagce ttgctgcaga gacagtgacc agagt 35
<210> 127

<211> 35

<212> IIHK

<213> JckyCCTBEHHasa INOCJeIOBaATEJIbHOCTD

<220>
<223> npanmMmep

<400> 127

cccttgaage ttgctgagga gacggtgact gaggt 35
<210> 128

<211> 19

<212> BEJIOK
<213> JckyCCTBEeHHas IIOCJENOBATEJILHOCTD

<220>
<223> JluraHno

<400> 128
Trp Met Val Leu Pro Trp Leu Pro Gly Thr Leu Asp Gly Gly Ser Gly

1 5 10 15

Cys Arg Gly



®opmy.Jia u300peTeHust
1. @apManeBTUYECCKH TPUEMIIEMAS KOMITO3HLMA, COAEP KaIast

THOPHOHYI0O  MOJIEKYNy, KOTOpas  COACPKUT  TOJNEPOTEHHBIM  AHTHTEH U
CBSI3BIBAIOIIMICA C SPUTPOLUTAMH (PPArMEHT, KOTOPBINA CHIEIM(PUIECKU CBA3BIBAETCS C

SPUTPOLMTOM IALUCHTA,

OTIMYAIONIASCA TEM, YTO CBA3BIBAIOLIUICA C SPUTPOLIUTAMHU (HPArMEHT CTIELU(PUIECKU
CBSI3BIBACTCA C OMOMOJIEKYJION, BBIOPAHHOW U3 TPYIIIBI, BKIIOYAIOIMENH O€I0K MOJIOCH
3 (CD233), akBanopus-1, Glut-1, anturen Kidd, RhAg/Rh50 (CD241), Rh (CD240),
Rh30CE (CD240CE), Rh30D (CD240D), Kx, rnukogopun B (CD235b), rmuxopopun
C (CD235c¢), rmuxopopun D (CD235d), Kell (CD238), Duffy/DARCi (CD234), CR1
(CD35), DAF (CD55), rno6o3un, CD44, ICAM-4 (CD242), Lu/B-CAM (CD239),
XG1/XG2 (CD99), EMMPRIN/uetiporenun (CD 147), JMH, rnuko3untpancdepasy,
Cartwright, Dombrock, C4A/CAB, Scianna, MER2, cromatun, BA-1 (CD24), GPIV
(CD36), CD108, CD139 u aaturen H (CD173).

2. Kommosuma mo 1. 1, oTauyaromascsd TeM, 4YTO CBS3BIBAIONIHHCT C

IPUTPOIUTAMH (PparMEHT KOBAJICHTHO CBA3aH C AaHTUTCHOM.

3. Kommosuiug nmo m. 1 win 1. 2, OTIUYaIoIascs TEM, UTO CBA3BIBAIOIIHUMCS C
pUTpOIUTAMH (PparMEeHT BBHIOPAH W3 TPYMIBI, BKIFOYAIOIMEH TENTHAHBIA JTUTAH/,
AHTUTENO0, ()ParMEHT AHTUTENA W OTHOICTIOYCYHBIM AHTUTCHCBSA3BIBAIOIIANA JTOMEH

(scFv).

4, Kommosummss 1o  moOomy w©3 1mmn 1-3, OTIMYaromascs TeM, YTO
CBSI3BIBAIOMIMICS C DPUTPOIMTAMH (PparMEHT BKIIFOYAET B CEOS aHTUTENO, ()parMeHT
aHTHTENA Wik SCFV, momy4YeHHbIe U3 THOPHIOMBI, KOTOPAasi BEIPAOATHIBACT AHTHTEIIO K
SPUTPOIUTY, TIPH 3TOM THOpHIOMA BbIOpaHa u3 rpymsl, BKmovaromie BRIC 4, BRIC
5, BRIC 6, BRIC 10, BRIC 14, BRIC 18, BRIC 39, BRIC 66, BRIC 68, BRIC 69,
BRIC 87, BRIC 108, BRIC 110, BRIC 111, BRIC 125, BRIC 126, BRIC 128, BRIC
145, BRIC 155, BRIC 157, BRIC 163, BRIC 170, BRIC 198, BRIC 203, BRIC 216,
BRIC 220, BRIC 221, BRIC 222, BRIC 229, BRIC 230, BRIC 231, BRIC 235, BRIC



256, BRAC 17, BRAC 18, BGRL 1, BGRL 2, BGRL 11, BGRL 100, BRAD 3,
BIRMA D6, BIRMA D10, BIRMA K3, BIRMA K3, BIRMA 84B; 6A7; COE u KZ1.

5. Kommozummst mo mo6omy u3 mir. 1-4, OTIHYAIOMAACS TEM, YTO TOJIEPOTEHHBIH

AHTUTEH CONEP’KUT MUMOTOTI OETIKA.

6. Kommozunms mo mobomy u3 mi. 1-5, OTIHYAI0mascs TeM, YTO TOJIEPOTECHHBIHA
AaHTUTCH BBIOPAH M3 TPYMIIBI, BKIIFOYAIOIMIEH O€N0K, YacTh OeNka, OeIOK YeIOBEKa HITH
€ro 4acTh, OCJIOK, OTIHMYHBIA OT O€JIKa YeJ0BEKa, HJIH €r0 4acTh, TJIMKAH, TJIHKAH
OenKa, UMEIOIIETO TITUKO3UITHPOBAHUE, OTIIMYHOE OT TJIUKO3WTHPOBAHHSA Y YCIIOBEKA,
AyTOUMMYHHBIA AQHTHTCH 4YEIIOBEKA, OCJIOK, SBIISIOIIMICS TEPANCBTHUECKUAM IS

YCJIO0BCKA, HJIIHM €TI0 YaCTh U 4aCThb ITHIIH YCIIOBCKA.

7. Komnosumms mo moooMy u3 T 1-5, OTIHYaromascs TeM, YTO TOJEPOTCHHBIH
AHTHTCH BBIOPAH W3 TPYIIBL, BKIIOYAIOMICH OENKH, IS KOTOPBIX XapaKTepHa
HEJOCTATOYHOCTh B  CBSI3H C TEHETHYECKHM  3a00JCBaHHEM, OCJIKH ¢
[TTUKO3HITUPOBAHUEM, OTJIMYHBIM OT TJIMKO3WJIMPOBAHHSA Y YEJIOBEKAa, OCJKH,
OTJIHYHBIE OT OCJIKOB Y€JI0BEKA, CHHTETHUECKHE OCJIKH, B €CTCCTBEHHBIX YCIOBHAX HE
BCTpe"IaIOH.[I/ICCH y IHOﬂCfI, AHTUT'CHBI ITUINKW YCJIOBCKA, TpaHCHJIaHTaI_[I/IOHHLIC

AHTUTCHBI YCJIOBCKA H Yy TOUMMYHHBIC aHTUT'CHBI YCIIOBCKA.

8. Kommosumms no aro0oMy W3 min. 1-5, OTIMYaromascs TeM, YTO TOJEPOTECHHBIN
AHTHTEH BKITFOYACT B ceOsf aHTHIeH, BHIOPAHHBIM W3 TPYIIIBI, BKIIOYAOIMEH (pakTop
VIII, dakrop IX, anmeHosmHaezamuHazy, L-acmaparmHasy, pacOypHKasy,
AHTUTHMOIMTAPHBIA  TH0OymMH, L-apruHa3y, L-MeTrnonasy, mpenpoWHCYIHH,
npouHcynuH, uHCYIMH, GADG6S, GAD67, 1A-2, IA-2f3, THpeormo0yJIUH, THPEOHUTHYFO
MEPOKCHUIA3y, PEIENTOP THPEOTPOIMHA, OCHOBHOW O€JIOK MHEIIMHA, MHUCITHHOBBIN
OJIUTOJICHAPOIUTAPHBIA TITUKONIPOTEWH, TNPOTCOTUIUAHBIA Oemmok, kommareH Il
KoyareH 1V, aneTWnxonWHOBBIM PELENTOP, MATPUKCHBIM METAUIONPOTEWMH 1 m 3,
0enoK TeTuioBOro Imoka 47 THIMAa MOJNEKYJSPHOTO miarnepoHa, (puopwmumH-1, o-
penentop PDGF, B-penentop PDGF, snepuerii 6enok SS-A, konapaxuu (Ara h 1),
amnepred Il (Ara h 2), apaxucossriii arrmoruanH (Ara h 6), o-makramsOymus (ALA),

JaKTOTPaHC(EPPHUH, TIMHOTCHWH, HU3KOMOJIEKYJAPHBIM TIIOTCHWH, O-TJIHAJWH, Y-



TIMAJWH, TOPJICHH, CEKAJIUH U ABCHUH.
0. Kommo3uius mo 1. 8, OTIIHYAromascs TEM, UTO QHTUTCH SABJIICTCI MUMOTOIIOM.

10. Kommosumms mo moOomy w3 mm. 1-9 11 mpuMeHeHHs B JICUEHUH
MATOJOTHYECKOTO COCTOSHUS, BBHIOPAHHOTO M3 TPYIIIBL, BKIFOYAIOIIEH OTTOPIKEHHUE
TPAHCIUIAHTaTa, AYTOMMMYHHOE 3a00J€BaHHE, MHINEBYIO AJUIEPTUI0O U HMMYHHBIN

OTBCT Ha TCPAIICBTHICCKOC CPCACTBO.

11. T'uOpunnas wmonekyna, KOTOpas COAEPKHUT TOJEPOTEHHBIM AHTHUTEH U
CBSZBIBAIOIIMMCA C JPUTPOLUTAMH (PpParMeHT, BBIOPAHHBIM M3 Oenka MOJIOCHl 3
(CD233), rmukogopuna B (CD235b), rmukodopuna C (CD235¢) u rnmukodpopuna D
(CD235d).

12. I'mOpunmnHas Momekynma mo 1.1l g TpUMEHEHHS B  BHIPAOOTKE

HMMYHOTOJIEPAHTHOCTH.

13. TuOpumHas MOJEKyJla, KOTOpas COJAEPKUT TOJIEPOTCHHBIM  AHTHUTCH,
BBIOpDAHHBIM M3 O€lika, 4YacTH Oellka, OejKa 4YellOBeKa WM €ro 4YacTH, OelKa,
OTJIMYHOTO OT O€JKa Ye0BEKAa, WM €r0 YaCTH, IIMKAaHa, TJIHKaHA OeJIKa, HMEIOIIETO
TTTUKO3HITUPOBAHUE, OTIIMYHOE OT TJIMKO3HJIMPOBAHUS Y YEIIOBEKA, ayTOMMMYHHOTO
AHTUTEHA YeJIOBEKa, O€JIKa, SBISIOIIETOCS TEPANEBTUYECCKUM ISl Y€JI0BEKA, WK €ro
YacTH, a TaKKe 4YacTH TMHIIA 4YeJOBEKa, OEJKOB, i1 KOTOPBIX XapaKTepHa
HEJOCTATOYHOCTH B  CBA3M C TEHETHYECKHM  3a00JI€BaHHEM, OCJIKOB C
TTTUKO3WITUPOBAHUEM, OTIHYHBIM OT TJIMKO3WIIHPOBAHUS Y YEJIOBEKAa, OCIKOB,
OTJMYHBIX OT OEJIKOB YEIOBEKA, CHHTETHYECKUX OEITKOB, B €CTECTBEHHBIX YCIOBHAX
HE BCTPEYAIOIIUXCSA Yy JIOJCH, AHTHTCHOB TMHIIH YEIIOBEKA, TPAHCIUIAHTAITHOHHBIX
AHTUTCHOB YEJIOBEKA M AayTOMMMYHHBIX AaHTHITCHOB 4YEJIOBEKA, a TaKKe
CBA3BIBAIOLIMICA C SPUTPONUTAMH (ParMeHT, BHIOPAHHBIM W3 OenKa TMOJIOCH 3
(CD233), rmuxodopuna B (CD235b), rmukopopuna C (CD235c¢), rmukodopuna D
(CD235d).
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