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YCOBEPLUEHCTBOBAHHAS MOJIEKYNA NONMUNENTUOA C ABOUHOU
CNELUNDPUYHOCTbIO

HacTtoawee wun3obpeteHne oOTHOCUTCA K  Bucneumnduyeckon  monekyne
nonunenTuga, BKMAYaOWENn nepByrd MNONMNENTUAHYIO LUenb W BTOPYH
NoNMNEenTUAHYHO Lenb, obecneymBaroLme CBA3bIBAOLLMA YYaCTOK, MOSyYeHHbIN
n3 T-knetouHoro peuentopa (TKP), cneundmnyHOro K NenTugHOMY SnuTony,
accounmpoBaHHOMY C rnaBHbIM KoMMnekcoM ructocosmectumoctn (MHC), um
CBSA3bIBAOLLMIM YHACTOK, NOSMYYEHHbIW U3 aHTUTENa, CNOCOBHOrO K NPUBAEYEHUIO
UMMYHHbIX 3PdEKTOPHbIX KIMETOK 4YeroBeka 3a c4yeT crneymdpuyeckoro
CBA3bIBAHWSA C MOBEPXHOCTHBbIM aHTUMEHOM YKa3aHHbIX KMeTOK, a Takke K
cnocobam nonyveHuss Bucneumdnyeckon MONeEKynbl nonunentuga M ee

NPUMEHEHWIO.

YpoBeHb TEXHUKU

C paspaboTkon TEXHONOrMM MOSMEKYNAPHOrO KMOHMPOBAHUA U MOSyYeHNEM
rnyboKMX MO3HaHUA B OBNacTyu MHXEHEPUW aHTUTEN MNOSBUMMCH PasfnYHbIE
dhopmaTtbl Bucneunduryeckmnx aHtTuten («bucneyndukny), n3 KOTopbIX MOXHO
BbibupaTbe B LENAX MONyYeHUs OnTUManbHOM GMONOrM4yeckon akTUBHOCTU U
LOCTWXKEHNA  KNUMHWMYECKMX LUenen. B  pamkax npoTMBOpakoBOM Tepanuu
Bucneumndpunyeckme aHtutena Obinm paspaboTtaHbl, 4TODbLI nNepeHanpaBUTb
aKTUBHOCTb MMMYHHbIX 3(PdEKTOPHBIX KIETOK B O4ar Onyxonn 3a CYeT nepBoro
AOMEHa CBSA3bIBaHUS, CNEUMPUYHOro K 3nUTOMNY ONyxXONneBbIX KNETOK, 1 BTOPOro
AOMEHa CBA3bIBaHMSA, CNEUU@PUYHOro K SNUTOMY WMMMYHHbIX S(P(EKTOPHBIX
KneTtok. bucneyndumyeckme aHTUTENA ANA NEpeHanpaBneHNa  MMMYHHbIX
3pPeKTOpPHbIX KNETOK BbIN paspaboTaHbl B pasnnyHbIX gopmaTax, B TOM YUCIE
dhopmaTax 6e3 kpuctannmsyemoro gpparmenTa (Fc)-obnactn n obpasoBaHHbIX
n3 IgG opmarax ¢ CUMMETPUYHOW UM aCUMMETPUYHOWN KOHCTPYyKUmen. Kpome
nepeHanpaBneHna  SP@PEKTOPHbIX  KMEeTOK K ovary  onyxonu, Ang
bucneumpmyeckmnx aHTuTen ObiNM yCTaHOBMEHblI HOBbIE BWUAbl NMPUMEHEHUS.
Bucneundukn, cnocobHele WHrMBMpoBaTe ABE COOTHOCUMMbIE CUrHANbHbIE

MOJEKynbl OAHOBPEMEHHO, MOryT OblTb paspaboTaHbl AN NPeooneHUs



HacneaCTBEHHON wnM  NPUOBPETEHHOW PE3UCTEHTHOCTM U BbiTb  Bonee
apekTMBHBIMN MHIMBUTOPamn aHrmoreHesa. Kpome Ttoro, tucneymdpuyeckme
aHTUTEena  MOryT  UCMoMb3oBaTbCA B KayectBe  MHoroobeLiaroLmx
WMMYHOCTUMYTUPYIOLLMX BELLECTB ANS JeYeHUs pasnuyHbiXx 3abonesaHum,
Takux Kak pak. bucneumduyeckme aHTUTENa MOryT TakkKe NMPUMEHATLCA ANS
neveHmna remodounun Tuna A 3a cyeT ummtauum yHkumm daktopa VI Y
bucneunmyecknx aHTUTEen TakKe UMEeeTCa  LUMPOKMK  cnekTp  cdep
NOTEHUManNbHOro  MNPUMEHEHUS  MNPWU  HapyweHuax U MHEPEKUMOHHBIX
3aboneBaHnsx KOCTeN n 3aboneBaHnsaxX LeHTPanbHOW HEPBHOM CUCTEMBI (0630p
AaH B pabote Yang F. et al. Bispecific Antibodies as a Development Platform for
New Concepts and Treatment Strategies. Int J Mol Sci. 2016 Dec 28;18(1)).

T-KNeTKn aKCnpeccupyroT KoMnnekeol T-knetouHoro peuentopa (TKP), koTopble
CMNOCOBHbI  MHAYLMPOBaTb  aHTUreH-cneunduyeckne WMMyHHbIE — peakuumu.
[MpuBneyeHne  aHTUreHHOro  nNenTUAa/MONEKynbl  rMaBHOMO  KOMMIeKca
rucrocosmectumoctn (MHC) | knacca k knetke-muweHn ¢ TKP Bbi3biBaet
obpasoBaHMe UMMYHHOrO cuHarca v NPUBOAUT K nepeaade curHanos Yepes CD3
KO-peLenTopsbl, aenarowmecs komnoHeHTamm T-peuentopHoro (TKP) komnnekca
CUrHanbHOW  TpaHCcAyKuMWM. OTOT  CUrHanbHbIM  Kackag  KOHTpoOnupyet
onocpeaoBaHHOe  T-KneTkamu  YHUUTOXEHWE  KNETKW,  SKCMPeCCUpyoLLemn
aHTUreH, 3a CYeT BbICBODOXAEHMA M NepeHoca rpaH3nMoB 1 nepdopuHa ¢ T-

KNeTKN Ha KNeTKy-MULLEHb.

C WCTOPMYECKOW TOYKM 3PEHUA OTKPbITUE W MOMYyYEHWE aHTUTEN C
COE€AMHEHHbIMM B OAHY Lienb BapnabenbHeIMn goMeHamu (ScFvs, onncaHHble B
pabote Bird et al. 1988), nocny>kmno OCHOBHbIM MMMYNbCOM ANs pa3padoTkm
bucneumdmyeckmnx aHTuTen. 3ta KOHUENUMs B KOHEYHOM WTore npueena K
cosgaHuio monekyn gopmata BiTE n Ux KNMHUYECKOro NpusHaHWs B KadecTBe
3(pPEeKTMBHOrO NeKapCTBEHHOrO cpeacTea ANA nedeHusa nenkosa (Baeuerle,
P.A.; Reinhardt, C. Bispecific T-cell engaging antibodies for cancer therapy.
Cancer Res. 2009, 69, 4941-4944). [lpn pakoBblx 3aboneBaHUaX
Bbucneumnpmyeckme aHTUTENa, KOTOPbIE COBMECTHO MPUBMEKAKT CyObeanHULy

CD3 3ncunoH n NOBEPXHOCTHBIA @HTUrEH Ha OMyXONeBOW KMETKe, BbI3bIBAKOT



onocpefoBaHHOe T-KneTkaMyu YHUYTOXEHWE OMyxXOoneBOW KNEeTKU, Mpu 3TOM
obxoas HeobxoaAMMOCTb MPSMOro B3ammogenctemsa mexay TKP mn monekynbl
MHC | knacca B kKOMMNeKkce ¢ aHTUreHOM. JTO paclumpsaeT penepTtyap T-KNeTok
B OTHOLLEHWN BO3MOXHOCTEW pacrno3HaBaHWAa OMNyXonu U BbINONHEHNSA DYHKLMM
abdekTopHbIX KrneTok (Baeuerle, P.A.; Reinhardt, C. Bispecific T-cell engaging
antibodies for cancer therapy. Cancer Res. 2009, 69, 4941-4944).

Stieglmaier J., n coast. (B: Utilizing the BITE (bispecific T-cell engager) platform
for immunotherapy of cancer. Expert Opin Biol Ther. 2015;15(8):1093-9)
OMNWUCbIBAIOT, YTO B AaHHbIA MOMEHT MAYT UCCNEeAOBaHUS PasnuyHbIX NMOAXOL0B
pakoBoOW MMMYHOTEpanuMmM Ha OCHOBE T-KNEeTOoK, CPeAn HUX KOHCTPYKLMN aHTUTEN
no TexHonorum BiTE® (bucneumdpuryeckne aktmeatopbl T-kneTok), obnagarowme
YHUKanbHbIM AN3aHOM N MexaHu3MoM fenctBus. OHM CKOHCTPYMPOBaHbI C
MOMOLLbIO TEHETUYECKOro CBA3bIBAHWMSA Ha OTAENIbHOW MONMUNENTUAHOW Lenu:
MUHUManbHbIX  AOMEHOB  CBA3bIBAHWUS  MOHOKMOHAlbHbIX  aHTUTen K
ONyXx0neaccoLMmMpOBaHHbIM NMOBEPXHOCTHBIM aHTUreHam M K acCoLMMPOBaHHON
¢ T-kneToyHbiM peuentopom monekynbl CD3. OgHoBpemMeHHOe npuBreYeHne
aHTUreHa KneTkM-mMuweHn u  monekynel CD3  npuBoauT K akTuBaumm
NOSNMKNOHANbHbLIX LMTOTOKCUYECKNX T-KNETOK, B pe3ynbTarte 4Yero npoucxogmT
NM3NC KNeTkU-mmweHn. bnnHatymomab, cospgaHHbiM No TexHonormm BITE®,
MULLEHBIO KOTOpOoro sensetca CD19, npoxoaut nccnegoBaHne Ans LWMPOKOro
CneKTpa 3noKauyeCcTBEHHbIX 3abonesaHnn B-knetok n HegasHO Obin ogodpeH B
CWA VYnpasnennem FDA ana neyenms B-kneTouHoro oTpuvuaTensHOro no
dbrnagensPUNCKon XpOMOCOME pPeLNanBMpPYHOLLEro/pedpakToOpHOro oCcTporo B-
NMHENHOro numdobnacTHOro nenkosa nog TOproBon mapkon bnmvHumTo™
(BLINCYTO™). NMnatdopma BITE® asngaetcsa ogHUM 13 Hambonee nepenoBbixX

B KIMMMHN4Y€CKOM OTHOLUEHNN BapnaHTOB T-kneTo4Hon MMMyHOTEpanmn.

Tem He wMeHee, Obino oBHapyXeHO, 4YTO HegocTatkamy  ManbixX
oucneymndpmnyecknx Mornekyn, Takmx kak BITE®, aBnsaeTcs HU3KMA BbIxod MNpwu
NPOM3BOLCTBE, CITOXHbBIE MPOLIECChI OYMUCTKN, TEHLEHLMSA K arperaumm, a Takke
OYEHb KOPOTKMMA MONMynepuos XusHu B CbiBOpoTKe. YToBbI npeogonetb

npucylMe J[aHHOMY Kraccy MOMeKyn orpaHuyeHusi, Obinv  paspaboTaHbi



pasnunyHble Bucneumdunyeckne gopmatbl Ha ocHose IgG Yenoseka, HaunHaa ¢
KOHLenumm PEKOMBUHAHTHBIX Bucneumdpmyeckmx NPOTOTUMHbIX
nMMyHornobynmH (1g)-G-nogobHelx aHTuUTen, paspaboTaHHbIx ©Gonee AByX
aecatnneTnn Hasag, korga Morrison n konnern npousBenn CNnaHUe rmbknx
NHKEpPHbIX NentuaoB ¢ C-koHUamMu TsKenbiX uenen monekynel 1gG, a 3atem
ofHoUenoYeyHblX BapuabenbHbIX AOMEHOB, C pPasfuyHOM CneundUYHOCTBIO
ceasbiBaHusa (Coloma, M.J. and Morrison, S.L. (1997) Design and production of
novel tetravalent bispecific antibodies. Nat. Biotechnol. 15, 159-163). Otu
MOMEKYIbl MOXHO BbIN0 OTNNYUTL OT «HOPMAasbHbIX» aHTUTEN, NOCKOSbKY OHM
obnagann OBOWMHOWM  (PYHKLUMOHANBHOCTLIO.  TexHU4Yeckne npensTCcTBus
nepBOHavanbHO 3aTPyAHANM fanbHenwee passuTne, YTo NPUBOAUIIO K TOM, YTO
Bucneynduyeckmne antutena (bsAb) octasanucs Temon ans HAOKP (R&D), B
NepByt0 oyepenb, B akagemMnyeckmx M BUOTEXHOMNOrMy4eckmux Kpyrax. Tem He
MeHee, passuBaroLmecs ObICTPbIMM TEMNAMM TEXHOMOMMW, KOTOPbIE OTKPbLINN
BO3MOXHOCTWM  ANS  KOHCTPYMpOBaHWsS, MNPOM3BOACTBA U pas3paboTku
NPON3BOAHBLIX PEKOMOUHAHTHBLIX 6enkoB, B KOMOMHALMN C BO3HMKLUMM BHOBb
WHTEPECOM CO CTOPOHbl (hapMaueBTUYECKON MPOMbILNEHHOCTHN, Aanuv
pewnTenbHbIM TOMYOK uccnegosaHnam B obnactn bsAb. Cenvac mmeetcs
MHOXECTBO pa3nuyHbix d¢opmaTtoB bsAb, nogxopgsawmx ans paspaboTkm
TepaneBTuyeckmx benkos (063opbl cMm. B pabote Gramer, mAbs. 2013;5(6):962-
973, Weidle, Cancer Genomics Proteomics. 2013 Nov-Dec;10(6):239-50,
Brinkmann, MADbs. 2017 Feb/Mar;9(2):182-212.). Bkpatue, BknoyeHue Fc-
YacTen (KpUcTannmnayrowmmncsa oparmeHT), CocToAwmx n3 gomeHos CH2 n CHS3,
NPUBENO K MOBBLIWEHUO NPOAYKTUBHOCTM, YMPOLLEHUIO MPOLECCOB OYUCTKN U
yBENMYEHWNIO CTabnnbHOCTU. KpomMe TOro, nonynepuos 3XmsHu B CbIBOPOTKE TaKMX
OCHOBaHHbIX Ha IgG nekapcTBeHHbIX NpenapartoB Obin yBENWMYEH BCNEACTBME i)
YBENUYEHNA B pasmepe U ii) B3anmogenctamsa Fc-coparmenTa ¢ Fc-peuentopom

FcRn yenoseka.

PaspaboTtka ocHoBaHHbIx Ha IgG Oucneumdumyecknx dopmatos panee
NOANMUTLIBaNach OTKPbITUEM U BHELPEHNEM CKOHCTPYMPOBAHHbLIX MyTauui Ans
obneryeHna retepogmmepusaumn asyx pasnuyarowmxca CH3-gpomeHoB, TeM

CaMbIM CB4A3blBaA ABe pa3nnyHble nonunentugHble Lenn. OcHoBHOE MOHATHE



Ebino BeegeHo Ridgway JB, n coasT. (B pabote: 'Knobs-into-holes' engineering
of antibody CH3 domains for heavy chain heterodimerization. Protein Eng. 1996
Jul;9(7):617-21), KOTOpPbIE NPEANOXNIN NPUHLMN «BbICTYM-BO-BNaguHy (knobs-
info-holes)» B ka4ecTBe HOBOM N SO EKTUBHOWN CTpaTENMM An3anHa KOHCTPYKLMIA
rOMOAMMEPOB TSXENOW Lienn aHTUTen anga retepoanmepusauymn. B pamkax atoro
noaxoaa BapuaHT «BbICTyNa» Obin BrnepsBble MONy4YeH MOCPEeACTBOM 3aMeHb!
Maron aMmnUHOKMUCIOTbI Bonee kpynHowu B gomeHe CH3 B nmmyHoagreanHe CD4-
IgG: T366Y. «BbicTyn» Obin CKOHCTpyMpoBaH Tak, 4TOOblI BHEOPSTLCSA BO
BnaaumHy B goMmeHe CH3 rymaHuampoBaHHoro aHtutena k CD3, nony4yeHHOro B
pesynbTare LenecoobpasHom 3ameHbl KpynHoro octatka bonee mansim: Y407T.
XumepHoe aHtuTeno k CD3/CD4-I9G npeacraBnsget cobon 6enkoBsbin nyn C
coAepXaHnem ounieHHoro 6enka A Bnnotb 40 92%, NOny4YeHHbIN COBMECTHON
3KCMPECCUEN AaHHbIX ABYX TSPKEMbIX LleNen BMECTE C NErkon Lenbo aHTuTena K
CD3. HanpotuB, nuwb BNNOTb A0 57% xumepHoro aHtutena k CD3/CD4-1gG
BO3MOXHO ObINO NONyYnTb BCNEACTBME COBMECTHOM 3KCMPECCUM, NMpn KOTOPOK
TsKenble uenn coaepxanu aomeHbl CH3 pgukoro Ttuna. Takum obpasowm,
mMogmdmKaumMa Tuna  «BbICTYMN-BO-BMaguHy»  ynpowaeT KOHCTpympoBaHue
mbpnaoB M3 aHTUTENa M WUMMYHOAAre3nHOB W, CKOpee BCEro, Apyrux
OMyHKLUMOHANbHbLIX TEPANEBTUYECKUX CPEACTB, coaepxawmx dparmeHT Fc,
BKMoYasn bucneymdpuryeckne MMMyHoaaresmHol n tucneyndunyeckme aHTutena.
Atwell n coast., 1997, J Mol Biol (Stable heterodimers from remodeling the
domain interface of a homodimer using a phage display library) B uensx
YyNyuLEHWS reTepoaumMepmsanmm npeanaraoT MyTaumo «BbICTYM-BO-BNagNHY »
(BbicTyn: T366W/BnagmnHa: T366S+L368A+Y407V) B gomeHe CH3 gomeHa Fc.
HdanHas  koHuenuma  Obina fJanee  yCoOBEpLUEHCTBOBaHa 3a  CYeT
AOMOMNHUTENBHOTO BBEAEHMA OCTaTtkoB UMCTEMHa B LUensx obpasoBaHus
ctabunmampyroen gucynb@ULHON CBA3N MEXIY rETEPOAUMEPHBLIMM OMEHAMN
CH3, kak aTo onucaHo B pabote Merchant n coast. 1998, Nature Biotechnology

(An Efficient Route to Human Bispecific 1gG).

[pyrme KOHUENUMM NONyYeHUst reTepoanMEPHBbIX MOneKyn Bbinv NpeanoXeHs!
Muda un coast. 2011, PEDS (Therapeutic assessment of SEED: a new

engineered antibody platform designed to generate mono- and bispecific



antibodies); Gunasekaran u coast. 2010, J Bio/l Chem (Enhancing antibody Fc
heterodimer formation through electrostatic steering effects: applications to
bispecific molecules and monovalent IgG); Moore n coaet. 2011, MAbs (A novel
bispecific antibody format enables simultaneous bivalent and monovalent co-
engagement of distinct target antigens); Von Kreudenstein n coast. 2013, MAbs
(Improving biophysical properties of a bispecific antibody scaffold to aid
developability: quality by molecular design.) O63opHaa vHdpopMauna O 3TUX
KOHUenumax npusogmutca B pabotax Ha w coastr. 2016, Front Immunol
(Immunoglobulin  Fc Heterodimer Platform Technology: From Design to
Application in Therapeutic Antibodies and Proteins) un Liu v coasT. 2017, Front
Immunol (Fc Engineering for Developing Therapeutic Bispecific Antibodies and

Novel scaffolds).

C BBegeHnem Fc-tbparMeHToB, COCTOALWMX U3 LWapHMPoB, goMeHoB CH2 1 CHS,
nnn umMx dacten, B Oucneumdpuyeckne MOnekynbl BO3HMKNA npobnema
Hecneundnyeckon  MMmMobunmMsaumm  STUX  MOIMEKYn,  MHAYLMPOBaHHOM
B3anmogencrtemem parmeHta Fc mn peuentopa Fc-ramma (FcgR). FcgRs
COCTOAT M3 pasnuyHbIX MOBEPXHOCTHbIX Monekyn knetok (FcgRI, FcgRlla,
FcgRIIb, FcgRIIl), ceasbiBatowmxcsa ¢ pasnmyHon adddUHHOCTBIO C 3NUTONamu,
npeacraeneHHeiMn  Fc-bparmeHtammn  monekyn  IgG. Kak  Takosas
Hecneundudeckasa (T. €. He WMHAYUMPOBaHHas HUM OAHUM U3 ABYX OOMEHOB
cBa3bIiBaHWSA Bucneumndmnyeckon monekynsl) utMmodunmnsauyus HebnaronpusTHa B
CBAA3N C BbIABMEHHBIMU 1) BNUSHMEM Ha (hapMakOKUMHETUKY MOMEKynbl U i)
HEeUEeneBoON akTMBaUMM WMMYHHbLIX 3@EKTOPHBIX KNETOK pasnmyHbix Fc-

BapnaHToB N MyTauuMK, NPensTCTBYHOLWMX CBA3bIBaHUIO FCgR.

Morgan n coast. 1995, Immunology (The N-terminal end of the CH2 domain of
chimeric human IgG1 anti-HLA-DR is necessary for C1q, FcyRI and FcyRlli
binding) npeanoxunm 3ameHy octatkoB 233-236 monekynel IgG1 yenoseka Ha
cooTBeTCTBYlOWME nocnegosarteneHoctTn IgG2 yenoseka, NPUBOAALLYIO K
NONHOMY UMHrMbmnpoBaHuo cBasbiBaHMs FcgRI, nonHOMY MHrMbupoBaHuto

ceasbiBaHua C1q u CHxeHuro ceasbiBaHna FcgRIINL



B natenHte EP1075496 npeanoxeHel aHTUTENA W [pyrve copepxaiime
dhparmeHT FCc monekynel ¢ Bapuayuamm B Fc-obnactmn (233P, 234V, 235A un
oTcyTcTBME octatka unn ¢ G B nonoxenun 236 n 327G, 330S n 331S), roe
PEKOMONHAHTHOE aHTUTENO CMOCOBHO CBA3LIBATLCH C MOMEKYTON-MULLIEHBIO Be3
NHAYKLMN CYLLIECTBEHHOIo KOMMIEMEHT-3aBNUCUMOrO nmauca nnu

OMNOCPEeA0BaHHOMO KNETKOW paspyLUEHUST MULLEHU.

[MepeopueHTUpyowmecs Monekynel € asonHon adpdpuHHocTeto (DART)
MNPUMEHSIIOT, K MPUMEPY, AN MOMyYeHUs ONTUManbHOro NepeopUeHTUPOBaHHOMO
YHUUTOXEHNA KneTok B-knetoyHou numdombl 3a cuyeT T-knetok. Brnepsble
TexHonorma DART onucaHa B pabote Moore n coast. (B: Application of dual
affinity retargeting molecules to achieve optimal redirected T-cell Killing of B-cell
lymphoma, Blood. 2011 Apr 28;117(17):4542-51). Kak nokasano cpaBHeHWe C
oAHoUenoYeYHbIM BucneumdnyeckuM aHTUTENOM, HECYLLUMM WUAEHTUYHble Fv-
nocnepoBaTtenbHocTK aHtuten kK CD19 n CD3, monekynel DART obnapatot
fonblMM MOTEHUMANoM BbI3blBaTb NM3MC B-knetok. [danbHemwum Lwarom B
pa3sutnn TexHonorum DART ctann monekynel DART-Fc, kKoTOpble onucaHbl B
paboTe Root n coasT, 2016 antibodies (Development of PF-06671008, a Highly
Potent Anti-P-cadherin/Anti-CD3 Bispecific DART Molecule with Extended Half-
Life for the Treatment of Cancer). B 3TOM Monekyne cO4YeTaroTCs BbICOKas
aKTMBHOCTb  KOHCTpykumm DART un, cpegn  apyrmx  nNOMAOXKUTENbHbIX
XapaKkTepUCTUK, YBEINMYEHHBIA MEPUOL MONYXU3HM MOMeKkyn Ha ocHoBe Fc B

CbIBOPOTKE.

aBTKP (TKP) pacnosHaeT aHTUreHHble NenTuabl, NPE3eHTUPYyEMbIE MOSEKynamMmm
MHC, n oH aBnaeTca OTBETCTBEHHbLIM 3a crneyndunyHocTb T-knetok. Kak a-, Tak
n B-uenn TKP nmetot BapmabenbHble (V) M KOHCTaHTHbIE AOMEHbI. V-0OMEHbI
y4yacTBYIOT B CBA3bIBAHWW aHTUMEHHOro nenTuaa, a KOHCTaHTHblE [OMEHbI
NPOHMKaKOT Yyepes membpaHy T-kneTkn. UIcxoasa n3 aHanmsa KpucTannyeckom
cTpyktypbl TKP, cBsasaHHoro ¢ komnnekcom nentuga m MHC, obnactw,
onpegenstowme komnnemeHtapHocte (CDR) 3, obeux uyenen Va u Vg |,
NpeanoYTUTENBHO B3aMMOLEWNCTBYHOT C nentmgoMm, Torga kak CDR 1 un 2

B3ammogencTeyroT ¢ monekynon MHC. Tem He meHee, Takke Obino onucaHo



pacnosHasaHue nentmuga obnacteto CDR 1 n pacnosHasaHne monekynsl MHC
obnacteto CDR 3 (Piepenbrink et al, The basis for limited specificity and MHC
restriction in a T cell receptor interface, Nat Commun, 2013; 4, 1948). af3-
retepoanumep TKP TecHo accouuupyetca ¢ Benkamm CD3, CD4 wvnm CD8, un
apyrmumm  6enkamu  agresMm M CUrHanmbHOW  TpaHcaykumu. CBAsbiBaHWE
aHTMreHHoro nentmga 3a cyet V-obnacrtem TKP ctumynupyeT aktmBaumio T-
KNEeTOK C TMOMOLUM CUrHanmbHOM TPaHCAYKLUMW MNOCPELACTBOM KOHCTaHTHbIX

fomeHoB TKP yepes yntonnasmartndeckme 6enkm CD3 n CD4 nnm CD8.

B otnnume ot popmara ¢ TKP nonHon anuHbl ogHouenodeyHsle TKP (scTKP)
MMEIT CYLLECTBEHHble MNPEeMMyLLecTBa B OTHOLUEHUN KOHCTPYMPOBaHUS,
3KCMpeccum pacTBOPMMOro Bernka n KNMHUYeckoro noteHumana. Yrto kacaercs
NepCnekTUBHOCTU ANA 3KCnpeccun pactesopumoro 6enka (T. €. NponsBoacTsa),
sCTKP nonywarorT B BMAE WHAMBMAYanbHOro nonunentuga, waberas
HeoBxoAMMOCTM nony4yatb kaxayto Lene TKP B Buae oTAenbHbIX NONMNENTUAOB
1 nNo3sonsa nonyyatb Gonbwoe konnyectso SCTKP npaBunbHOM KOHCTPYKLMK,
KOTOPbIN CBA3LIBAETCA CO CBOMM nuraHgom komnnekca nentna-MHC. JaHHas
XapaKkTepUCTMKa NO3BOMSET NOSyYaTh BbIXOA NPW NPOM3BOACTBE, HEOOXOAUMbIN
AN KMMHUYECKOro NpUMeHeHns. HakoHel, C KNMHUYEeCKon ToYKN 3peHns scTKP,
cocTtoawmn TOonbkO K3  V-obnactenm (scTv), MOXeT uMmeTb ddopmar
TepaneBTUYECKMX CPEACTB WNN PeakTUBOB ANS AWMArHOCTUYECKUX Lenen,

aHanornm4Ho pparmeHtam sckv.

B zasske CLUA 2006-0166875 npepnoxeH OAHOLEMNOYEYHbIN T-KNeTOYHbIN
peuentop (scTKP), BkntoyaroLwmin CErMEHT, COCTOALMM U3 NOCNEAOBATENBHOCTMU
BapunabenbHon obnactn ansda-uenu TKP, cnnton ¢ N-KOHLOM BHEKNETOYHOM
nocneaoBaTenbHOCTU KOHCTaHTHOW obnactmn anbda-uenn TKP, 6eTta-cermeHrT,
cocToawmn mn3 BapuabensHom obnactu beta-uenn TKP, cnnton ¢ N-KOHLOM
BHEKNETOYHOW NOCNeaoBaTeNbHOCTU KOHCTaHTHOW obnactm Beta-uenu TKP, un
NIMHKEPHYIO NOCNeaoBaTenbHOCTb, CBA3biBatoLWy0 C-KoHel anbga-cermeHTa ¢
N-koHUOM  BeTa-cermeHTa, wWnNM  HaoboOpOT, MpPUYEM  BHEKMETOYHbIE
nocneaoBaTenbHOCTU  KOHCTaHTHOM obnactm  anbda- un  6eTta-cermMeHToB

CBSA3aHbl AUCYNbMUAHON CBA3LI, ANMHA NMHKEPHOW MOCneaoBaTenbHOCTU W



nonoXxeHne AuCynNbMUAHOM CBS3M TakoBbl, 4YTO NOCNeAoBaTeNbHOCTU
BapunabenbHon obnactn anbda- n Geta-cermMeHToOB B3aMHO OPUEHTUPOBAHDI,
Nno CyLWEeCTBY, Kak B NPMPOAHbIX anbda-/beta-T-kneTouHbIX peuentopax. Takke
npeanoXeHbl KOMNEKChl N3 AByX unu tonee takmx scTKP v npumeHeHne aTunx
SCTKP B Tepanuu mn pasnunuyHblX Buaax CKpuHuHra. B otnuume ot scTKP,
onucaHHbix B 3asBke CLUA 2006-0166875, B 3asaske CLUA 2012-0252742
npeanoXeH pacTBOpuMbIN ogHouenodyeuHbin TKP yenoeeka 6€3 KOHCTaHTHbIX
AOMEHOB, COCTOALMA TONMbKO M3 BapuabenbHbix dparmeHToB TKP (scTv),
KOTOPbIM MOME3eH ANS MHOMMX Lenen, B TOM Yucre Mnpu feYeHUn pakoBsblX,

BUPYCHbIX M ayTOMMMYHHbIX 3aboneBaHun.

McCormack E, n coasr. (B: Bi-specific TCR-anti CD3 redirected T-cell targeting
of NY-ESO-1- and LAGE-1-positive tumors. Cancer Immunol Immunother. 2013
Apr;62(4):773-85) packpbiBatoT, 4to NY-ESO-1 1 LAGE-1 gaBnsatoTca pakoso-
TECTUKYNAPHBIMA aHTUreHamu c naearnbHbIM npodunem ans
NPOTMBOOMNYXONEBOM  MMMYyHOTEPanuy,  KOMOMHUPYHOLWMMM  MOBbLILLEHHbIN
YPOBEHb MPW MHOMMX BMAAX paka C BbICOKO OrpaHMYEeHHOM 3SKCMpeccuen B
HOPManbHbIX TKaHAX, U UMetrowmmmn obwmn anuton HLA-A*0201, 157-165. Oru
NpeaoCTaBnAT AaHHbIE 4NA ONMCAHWUSA CNEUMEPUYHOCTU U NPOTUBOOMYXONEBOM
aKTUBHOCTM  BUdYHKLMOHANbHOM  KOHCTpyKumn  ImmTAC,  cogepxallen
pPacTBOPUMBIN, BbICOKOA(PPUHHBLIN T-KNeTouYHbIN peuenTop (TKP),
cneumdpuryeckmn ansa NY-ESO-1157-165, cnutoro ¢ aHtn-CD3 scFv. [JaHHbi
peaktne, IMMTAC-NYE, kak 6bino nokasaHo, yHuutoxaet HLA-A2, aHTuren-
NONOXUTEbHbIE OMYXONEBbIE KNETOYHbIE NNHWK, N CBEXeBblaeneHHble HLA-A2-
n LAGE-1-nonoxuteneHble knetkn HMPJ1. TNpu ncnonb3oBaHuM ONTUYECKOM
BU3yanumsauuu in vivo pesynbTaTtbl JEMOHCTPUPYOT aApecHOe HanpasneHue in
vivo BblcokoappuHHbIXx NYESO-cneumdpumyeckmx TKP ¢ dnyopecueHTHbIMU
meTkamum kK HLA-A2-, NY-ESO-1157-165-nonoxuntensHbIX ONyXOnsaM Yy MbllLERn C
TpaHcnnantatamun. AktneHocTb IMMTAC-NYE in vivo npoBepsnu Ha mogenu
OMyXxonun, B KOTOPOW 4enoBedeckme numadpoumTtbl Bbinm yCTONUMBO COBMECTHO
TPaHCNNaHTUPOBaHbl MMMYHOAEMUUMTHBIM Mbiwam nuHuKM NSG, mnmerowmm
TpaHcnnaHTatbl  OMyXONW; aKTMBHOCTb Habnwganm Kak B MOAensax

NPeaynpPeXaeHNst ONyxonun, Tak U B MOAENSX C PasBUBLLUENCS OMyXOmnbk Mpu
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NCNONb30BaHNUN PYyOPECLEHTHOMO CUMUTBLIBAHNSA 3€MEHOTO PryopeCcLMpyoLLEroO
benka (GFP). KonuuyectBenHyto OT-IILUP wcnonb3oBanu pna aHanusa
akcnpeccum kak aHtureHos NY-ESO-1, Tak n LAGE-1 B 15 HOpMarnkeHbIX TKaHSX,
5 nuHuax pakosblx knetok, 10 HMPJT n 10 obpasuax paka sandHuka. B yenom,
PHK LAGE-1 3kcnpeccupoBanacb B OnyxoneBbix ofbpasuyax ¢ 6onbluen
YacToTon 1 Ha Bornee BbiICOKOM ypoBHe, YeM NY-ESO-1. InmTACs Bknrovaet
ofHouenoYeyHbln dparmeHT Fv, obpasoBaHHbIM 13 aHTuTena k CD3 UCHT-1,

KOBaneHTHO cBadaHHoro ¢ C- nnu N-koHuoM anbda- nnm 6eta-uenu TKP.

MaTeHT EP1868650 oTHOCUTCA K MOnekynam guarten nm mx NpUMEHEHUo B
neyvyeHun cnekTpa 3aboneBaHnn U HapyLLEHUW, B TOM YMUCIE MMMYHOOTUYECKMNX
HapyLeHnn, WHMPEKUMOHHOro 3aboneBaHus, WHTOKCUMKaUMM U PakoBbIX
3aboneBaHmn. Monekynbl Auarten BKMHOYAT ABE NONUMNENTUAHbIE LEnw,
KOTOpblE accounmpyroTca ¢ obpasoBaHMEM MO MEHbLUEW Mepe ABYX 3nUTomM-
CBA3bIBAIOLMX CAUTOB, KOTOPblE MOryT pacno3HaBaTb OAWH M TOT Xe Wunn
pasnnyHbIE 3MUTOMbl HA OAHOM M TOM XE€ UMK PasnnNYaoLMXCa aHTUreHax.
Kpome Toro, aHTureHbl MoryT ObiTb M3 OAHOM W TOW XXe UMK PasHbIX MOMEKYI.
OTaeneHble NonMNeENTUAHbIE Lenn MOMEKy bl guarena MoryT BbiTb KOBaneHTHO
CBA3aHbl C MNOMOLLBK HEenenTUAHbIX KOBAaNEHTHbIX CBA3EW, Takux Kak
ANCYNbMNAHOE CBA3bIBAHME OCTaTKOB LMUCTEMHA, HaxXOASALWMXCHA B KaXaow
NONMNENTUAHOMN Lenn, HO He OrpaHMymMBasicb MMWU. B KOHKPETHbIX BapuaHTax
OCYLLECTBNEHNA MOMNeKynbl Auatena panee BkmovarwTt obnacte  Fc,
NPeanoXEHHYH B HACTOALLEM AOKYMEHTE, MOCKOMbKY 3TO MO3BOMSET C MOMOLLBHO
KOHCTPYMpOBaHWS BCTpamBatb B MOMEKyNy MpPUCYLMEe aHTUTENy CBOUCTBa
(Hanpumep, AnvHHBIM nonynepuod). B nateHte EP1868650 copmynmposaHa
HeobXoAMMOCTbL  MPUCYTCTBUA  CBA3bIBAOWMX obnacten BapuabenbHbIX
AOMEHOB NErkon NUnm TSHXKENOW Leny MMMyHornobynuHa, n wnpoko obcyxaaeTtca

Tema (pyHKLMOHanbHbIX CBS3bIBaOLLMX areHToB Fc-pelenTopa.

B 3asske WO 2016/184592 A1 npepnoxeHbl bucneynduyeckme Monekynbl, B
KOTOpPbIX 0AHa crneundunyHocTb BHocuTca TKP, a gpyras — aHTuTenom, Kotopoe

HanpaeneHo NPOTUB aHTUreHa UKW 3NMUToMNa Ha NOBEPXHOCTU NMMOLIUTOB, HO B
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HEW HEe pacKpbIBaAeTCA KOHKPETHOE pacrnonoxeHne anemeHToB TKP u

BapunabenbHbIx 0bnacten aHTUTENa, NPEeAOKEHHbIX B HACTOALLEM A, OKYMEHTE.

Matent EP2258720A1 oTHOCUTCA K cnuTomy Benky (TFP) dpyHkymoHansHoro T-
knetouHoro peuentopa (TKP), pacnosHawowero wn cBa3biBaroLeroca no
MEHbLLEN Mepe C O4HUM 3MUTOMoM, NpeseHTupyembiM MHC, n cogepxatlemy no
MEHbLLEN Mepe OA4HY aMUHOKMUCIIOTHYHO MOCNeaoBaTeNbHOCTb, Pacno3HaroLLyHo

N CBA3bIBAOLLYHOCA C aHTUIreHOM.

Llenbto  HacTosiwero u300peTeHus SBMSeTCA  NPeanoXuTb  YryylleHHble
Bucneyndmyeckne Monekysnbl, CnoCOOHble K HaUENMBaHUIO Ha KOMMIEKChI
nentmga ¢ MHC, koTtopbie moryT ObiTb NErko nomny4yeHbl, obnagaroT BbICOKOM
CTabunbHOCTLIO, a Takke obecneyYmBatoT BbICOKYH aKTUBHOCTb NPY CBSA3bIBaHUN
C COOTBETCTBYHOLLMMN aHTUrEHHbIMM 3nuTonaMu. pyrie Lenm n npenmyLlecTsa
HaCTOSILLEro n3obpeTeHns CTaHyT OYEBUAHBLIMU MPU U3YYEHUM MOCNEAYHOLLEro
OonucaHUs U €ero npPeanoYTUTENbHBIX BapWaHTOB OCYLLUECTBIEHUSA, a Takke

COOTBETCTBYHOLLMX NMPUMEPOB.

B nepBom acnekte u300peTeHMs yKasaHHas Bbiwe 33ajada  pelleHa
NpeanoXeHWeM MOMeKynbl nonunentunga ¢ ABOMHOM  CNEUMEUHHOCTBIO,
BbIOpaHHOW 13 rpynnbl MOMEKYI, BKHOYAOLWMX NEPBYHO NONUNENTUAHYIO Lienb U
BTOPYO NONMNENTUAHYIO Lienb, rae:

nepsas nonuMnNenTMgHas LUenb BKAOYAET NEPBbIA  Yy4acTOK CBA3bIBAHUSA
BapunabensHoro gomeHa (VD1) aHtuTena, cneumdpuyeckm CBS3bIBANOLMNCA C
NOBEPXHOCTHBIM @HTUIEHOM MMMYHHOW 3(PPEKTOPHON KNETKM YenoBeka, 1
NnepBbIn  y4acTOK cCBsA3biBaHMs BapuabenbHoro gomeHa (VR1) TKP,
cneumdpuryeckn  ceasbiBaowmmica ¢ MHC-accoyumpoBaHHbIM -+ NENTUAHBIM
3MNMUTOMNOM, U

nepsbin nHkep (LINK1), coeanHaowmm ykasaHHblE€ JOMEHb;

BTOpas nonvnenTugHaa Uuenb BKMAKOYaeT BTOPOM y4acCTOK CBA3bIBAHWUA
BapmabensHoro gomeHa (VR2) TKP, cneyuduueckn ceasbiBarowmmca ¢ MHC-

accoummnpoBaHHbiM NenTngHbIM SrnMTOMNoOM, U
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BTOPOM Yy4yacTOK cBsA3biBaHMSA BapuabenbHoro pomeHa (VD2) aHTuTeEna,
cneumduyeckn CBA3bIBAOWMWCA C MNOBEPXHOCTHbIM aHTUrEHOM WUMMYHHOM
3(PPEKTOPHON KNETKN YENOBEKA, W

BTOpOU NnHKep (LINK2), coeanHaowmm ykasaHHbIE JOMEHbI;

rO€ YyKasaHHbIA nepBbln y4acTok cBasbiBaHMA (VD1) M ykasaHHbIM BTOPOM
yyacTtok ceasbiBaHna (VD2) accoummpyrotca ¢ obpasoBaHMeM MepBOro camta
ceasbiBaHua (VD1)(VD2), kKoTOpbIM CBA3bIBAETCA C  SMUTOMOM  MOSEKYbI
KNETOYHOW MOBEPXHOCTY;

yKasaHHbIN nepBbin ydacTok ceasbiBaHMs (VR1) M ykasaHHbIM BTOPOW y4acToK
ceasbiBaHns (VR2) accoummpyrotca € obpasoBaHMeM BTOPOro cauvra
ceasbiBaHua (VR1)(VR2), kotopein cBaAsbiBaeTca ¢ MHC-accoummpoBaHHbIM
nenTUAHbIM SNUTOMNOM;

rae ykasaHHble ABe NonmnenTuiHble Lienu CnuTbl C LWapHUpHbIMU foMeHamu IgG
yenoseka wu/vnu Fc-pomeHamn IgG yenoeBeka wnn uX AUMEPUIYHOLLIMMUCA
obnactamu; n

rae ykasaHHble ABEe NONUNEenTUAHbIE LenM COeAMHEHbl KOBaneHTHbIMU W/Unun
HEeKOBanNeHTHbIMU CBA3AMU MEXAY YKasaHHbIMU LUAPHUPHBIMU 4OMEHaMU U/nnun
Fc-nomeHamu; n

roe ykasaHHas Monekyna nonunenTtuga ¢ 4BOMHOWN CneunduyHOCTBIO cnocobHa
OA4HOBPEMEHHO CBSA3bIBATLCS C MOMEKYSION KNeTo4yHou nosepxHoctn n MHC-
accounmMpoBaHHbIM NENTUAHBIM 3NUTOMOM, U

MOMEKysbl NONNNENTULOB C ABOMHOW CNEeLUdPUYHOCTLIO, r4e NopsagoK y4acTKoB
CBA3bIBAHWSA B NONUNenTUaHoW uenu Boibupaetca ns VD1-VR1; VD1-VR2; VD2-
VR1; VD2-VR2; VR1-VD1; VR1-VD2; VR2-VD1, VR2-VD2, n rage [OMEHbI

coeauHeHbl ¢ nomoubro Mmbo LINK1, nnbo LINK2.

MpeaonouTntensHOM  SBMNSETCA  MONEKyna nonunentvga ¢ ABOWMHOW
CNEUNMUYHOCTLIO, BKIHOYaKoLWas MNepByr0 MOAMMNENTUAHYH UEMb U BTOPYHO
NONMMNENTUAHYHO LeNb, F4E: nepBas nonvnentuaHas Lenb BKAYaeT Nepebiv
y4yacTok cBs3biBaHMs BapuabenoHoro pomeHa (VD1), obpasoaHHOro us3
aHTMTENa, CnocOBHOr0 pPEKPYTUPOBaTb MMMYHHbIE S(PEKTOPHLIE KNETKM
YenoBeKka 3a CYET CneundnyYeckoro CBs3bIBaHNA C MOBEPXHOCTHLIM aHTUFEHOM

yKasaHHbIX KMNeTOK, M MepPBbIA y4aCTOK CBS3blBaHWUS BapuabenbHOro LoMeHa



13

(VR1), obpasosaHHoro na TKP, cneuyuduyHoro k MHC-accoummpoBaHHOMY
nenTUaHOMY 3nMUTONy, U Nepebin NUHKEPHbIN yyacTok (LINK1), coeguHsarowmm
ABa [OMeHa; BTOpas nonuMnenTuiHas LuUenb BKIOYaeT BTOPOW  y4acTok
cBa3biBaHMS BapuabenoHoro pomeHa (VR2), obpasosaHHoro un3 TKP |
cneumdpuryHoro k MHC-accoyumnpoBaHHoOMy MENTUAHOMY 3MUTOMY, WU BTOPOU
y4yacTok cBs3biBaHMs BapuabenbHoro pgomeHa (VD2), obpasoBaHHOro us3
aHTUTENa, CMNOCOBHOro  pekpyTUpoBaTb WUMMYHHblE 3(PEEKTOPHbIE KNETKM
YernoBeka 3a cyeT crneundmnyecKkoro CBA3bIBaHNSA C MOBEPXHOCTHLIM aHTUreHOM
yKasaHHbIX KIETOK, M BTOPOW NMHKEPHbIN y4acTok (LINK2), coeguHsatowmmn asa
AOMEHa; rae ykasaHHbIM nepBbii yyacTok cBasbiBaHMA (VD1) m ykasaHHbIN
BTOpOW y4yactok ceasbiBaHna (VD2) accoummpyrotca ¢ obpasoBaHneM NepBoro
cavta ceasbiBaHMs (VD1)(VD2), kOTOpbIN CBA3LIBAETCA C 3MUTONOM MOSEKYIbI
KNETOYHOM MOBEPXHOCTW; YKa3aHHbIA MNEepBbIA y4acTok cBssbiBaHus (VR1) um
yKasaHHbIn  BTOPOW yyactok cBsasbiBaHus (VR2) accouumpyrotcs  C
obpasoBaHmem BTOpOro camta ceasbiBaHnsa (VR1)(VR2), koTopbii cBs3biBaeTCA
¢ MHC-accoummpoBaHHbIM NENTUAHBIM 3NUTOMNOM; rA€ MO MEHbLUEN MEPE OfHa
N3 yKasaHHbIX NONMNENTUAHBbIX Lenen coeamHeHa Ha cBoem C-KoHue ¢
wapHupHbiMmn  obnactamn, CH2- wwnu CH3-gomeHamu unm mx dactsaMmu,
nonyyeHHeiMM 13 IgG YenoBeka; M rae ykasaHHas Morfekyna nonvnentuaa c
ABOWHOW  CneyudUYHOCTBIO  cnocobHa OAHOBPEMEHHO CBA3bIBATbLCS C
aHTUreHOM UMMMYHHOW adpdpekTopHOn KkneTkm u  MHC-accoummpoBaHHbIM

nenTnaHbIM 3NUTOMNOM.

MpepnoyTnTensHO, €CN MONeKyna nonvnenTuaa ¢ ABOMHOWN CneumgpuUYHOCTBHO
cornacHo HacTosLeMy N300pETEHNIO  CBA3LIBAETCSH C  BbICOKOM
CNEUNPUYHOCTBIO KaK C aHTUreHOM WMMMYHHOW 3(P(EKTOPHOW KIETKU, Tak n
KOHKPETHBIM SMUTOMOM aHTUreHa, Npe3eHTUPyEMbIM B BUAE KOMMNEKca nentmaa
¢ wmonekynon MHC, Hanpumep, ¢ addpuHHOCTLIO cBa3biBaHs (KD),
coctasnstowen okono 100 HM nnu Huxke, okono 30 HM mnnn Hwxke, okono 10 HM
nnm Hwxke, okono 3 HM unn Hmxe, okorno 1 HM wunu HWXe, Hanpumep,
N3MEPEHHON METOAOM OMOCNOMHON WMHTEPHEPOMETPUM, KaK 3TO ONMCaHO B

Mpumepe 6, K Kak 3TO ONpeAeneHo C NOMOLLBH MPOTOYHOW LIUTOMETPUM.
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Monekynbl NoNMNenTMAOB C ABONHOM CNELMPUYHOCTBIO COrNacHo HacTosALLEMY
N300peTEHNIO MOKa3aHbl B HACTOSALLEM KOHTEKCTE Ha MNpUMEpe MOMEKybl
nonvnentMga C  ABOWHOW  CNEUMPUYHOCTLIO,  COAEpXallen  NepByro
NONMNENTMAHYHO Lienb, BKNoYaroLwyro nocnegosatensHocte ¢ SEQ ID No. 16, n
BTOPYH MONMUNENTUAHYIO LiEMNb, BKNHOYAKOLYHO nocnegosartensHocTe ¢ SEQ ID
No. 17.

Bo BTOpoM acnekte u300peTeHMs yKasaHHas Bblle 3ajadya pelleHa
NPeanoXeHNEM HyYKNEMHOBOU(bIX) KUCIOTbI(KACIOT), KOAMPYHOLLUMX MNEpPBYHO
NONMNENTUAHYIO Lienb U/MN BTOPYHO NONMNENTUAHYIO LeMb, Kak NpeanoXeHO B
HacTOALLEM AOKYMEHTE, UM BEKTOPA(0OB) SKCMPECCUM, BKITHOYaroLLero(nx) Takyro
HYKNEMHOBYIO KMUCNoTy. B TpeTbem acnekte un3obpeTeHus ykasaHHas Bbille
3ajava pelueHa npeanoXeHeM KNeTkn-xo3amnHa, BroyaroLwen Bektop(bl), Kak

OnpeaeneHo B HACTOALLEM [OKYMEHTE.

B ueTBepTOM acnekte u300peTeHMs ykasaHHas Bble 3ajava  pelleHa
npeanoxeHMem cnocoba nonyyYeHns MOneKynbl nonunenTunaa ¢ ABOWMHOM
CneumMPUUYHOCTBIO B COOTBETCTBUN C HACTOALLMM M30DpETEHNEM, BKIHOYAKOLLErO
NOAXOAALLYIO  3KCMPECCU0  ykasaHHoro(blx)  BeKTopa(oB)  sKcrnpeccuwu,
BKNtOYaroLero(Mx)  HyknemHoByto(ble) KMCNOTY(bl) MO M300peTeHU0 B
NOAXOAALEN KNETKE-X03AMHE, U NOAXOAALLYHO OUYMUCTKY MOMNEKynbI(MONEKyn) 13

KNeTKu n/munmn mnx cpenbl.

B natom acnekte m300peTeHMs yKkasaHHas Bblle 3ajada pelueHa
npeanoxeHmem QapMauleBTUYECKON KOMMO3ULMK, COLEPXKALLEN MONEKyy
nonvnentTmga ¢ A4BOVHOMN CNeUUdUYHOCTLIO B COOTBETCTBUM C U30OPETEHNEM,
HYKNEMHOBYIO KUCMOTY Wnn  BekTop(bl) SKCMpeccum B COOTBETCTBUMM C
N306peTEHNEM, UMK KNETKY B COOTBETCTBMM C M30OOPETEHNEM BMECTE C OAHUM
UMM HECKONBKUMK  PapMaLEBTUYECKM MPUEMIIEMBIMW  HOCUTENSAMWU  UNN

BCnomMmoraresribHbIMA BeLeCTBaMu.

B wectom acnekte wn300peTeHUss M300peTeHMe OTHOCUTCS K MOJekyne

nonvnentmga ¢ ABOVHOMN CNeUUdUYHOCTLIO B COOTBETCTBUM C U30OPETEHNEM,
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HYKIEMHOBOMU(bIM) KUCIOTE(aM) nUnum BEKTOPY(am) 3KCNpecCcumn B COOTBETCTBUM C
n3obpeTeHnemM, Knetke B COOTBETCTBMM C  U300OpeTeHneMm,  unm
apmaLeBTUHECKOM KOMMO3ULMW B COOTBETCTBMM C U30OpeTeHneM ang

npuMeHeHnAa B MeamunHe.

B ceaobmom acnekte u300OpeTeHna U300peTeHne OTHOCUTCA K Mornekyne
nonvnentmga ¢ ABOMHOMN CNEUUUYHOCTLIO B COOTBETCTBUM C U30OPETEHNEM,
HYKIEMHOBOMU(bIM) KUCHOTE(aM) Unm BEKTOPY(am) 3KCNpeccumn B COOTBETCTBUM C
n3obpeTeHnemMm, K KneTke B COOTBETCTBMM C U30DpeTeHnem, wunu K
dapmaueBTUHECKOM KOMMO3MLUMM B COOTBETCTBUM C U30DpeTeHnem, Ang
NPUMEHEHNA B NeYeHnn 3aboneBaHns Unv HapyLLeHNa CornacHo HacTosLwemy
OMNUCaHMIO, B 4acCTHOCTW, BbIOPaHHOMY U3 pPaKkoBbiX W  NHPEKLNOHHBIX

3aboneBaHui.

B BocbMOM acnekTe nsobpeTteHnsa n3obpeTeHme 0THOCUTCS K CNocoby nedeHms
3aboneBaHMs WNN HapyLleHWs, BKMKOYaloWemMy BBEAEHME TepaneBTUYECKM
3(PPEeKTMBHOrO  KONMMYecTBa  MOJEKynbl  MonunenTuaga C  ABOMHOM
CNeUMUYHOCTLIO B COOTBETCTBUM C U30DPETEHMEM, HYKITEUHOBOW KUCIOTbI UMK
BEKTOpa(OB) 3KCMPECCUM B COOTBETCTBUM C U30OpPETEHMEM, KIETKM B
COOTBETCTBUM C UK30OpeTeHneMm, unuM apmMaleBTUYECKON KOMMOo3NUMKM B

COOTBETCTBUM C N30BPETEHMEM.

B pessatom acnekte um3obpereHus u300peTeHne OTHOCUTCA K  crnocoby
BbI3bIBAHNS WUMMYHHOTO OTBETa y MauMeHTa unu cybbekTa, BKIYatoLeMy
BBEAEHME  TepaneBTMYeckKM  3PPEKTUBHOMO  KONMMYECTBA  MOJSEKYIbI
nonvnentTMga ¢ ABOMHOMN CNeumMdUYHOCTBIO B COOTBETCTBUN C M30BpETEHMEM

NN papmaLeBTUYEeCKON KOMMO3ULMM B COOTBETCTBUM C U30OpETEHNEM.

B necstom acnekte M3obpeTeHne OTHOCUTCS K CMOCODY YHUUTOXEHUS KNeTOK-
MULLEHEN Yy nauuMeHTa unn cybbekTa, BKMHOYatoLeMy BBEAEHVME NauMeHTy
3PPeKTMBHOrO  KOnM4ecTBa  MOJEKynbl  MonunenTuaga C  ABOWHOM

CNeUmMdPUYHOCTBIO B COOTBETCTBUM C M30OpETEHNEM.
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Kak 6bino  ynomMaHyTO Bbille, B W300peTeHUM NpeanoXeHbl HOBbIE
yCOBEpPLUEHCTBOBAHHbLIE MOMeKy bl nonnNenTuaoB C ABOWHOM
cneumdunyHoOCTEO. Monekynbl B OOLEM BKMOYAOT NEepBY NONMNENTUAHYHO
LUenb 1 BTOPYIO MNONMNENTUAHYK LUenb, r4e Lenu COBMECTHO obecneymsaroT
BapmabenbHbI JOMEH aHTuTena, CneumdUyYHOro K 3nmMTony noBEPXHOCTHOro
aHTUreHa MMMYHHOW 3(P{EKTOPHON KrneTkn, n BapuabenbHbin gomeH TKP,
KOTopbIM aBnsetca cneundunyHeiM kK MHC-accoummpoBaHHOMY MenTUaHOMY
3NUTONY, HaNpUMep, 3NUTOMy paka Uy 3nuTonam, NPe3eHTUPYEMbIM B CBA3N C
NHdEKUMEN, HanpUMep, BUPYCHOM WHdekumen, Takon kak BUY. AHTUTENO U1
obpasoBaHHble 13 TKP BapuabenbHble  LOMEHbI  CTabUNU3MPYHOTCA
nocCpeacTBOM KOBaneHTHbIX W HEKOBaneHTHbIX CBA3eW, 0Bpa3oBaHHbIX Mexay
Fc-bparmeHTamn  mnm  ux  yyactkamu, pacrnonoXeHHbIMn Ha  obeunx
nonMnenTuaHbIX uensax. Monekyna nonvnentuaa ¢ 4BOVNHOW CneundUUYHOCTLIO
cnocobHa B CBS3M C 3TUM OJHOBPEMEHHO CBA3bIBATLCA C  KAETOYHBIM

peuentopom 1 MHC-accounmpoBaHHbIM NENTUAHLIM 3MUTOMOM.

B koHTekcTe HacToswero nsobpeteHus sapmabensHble goMmensl (VD1) n (VD2)
obpasoBaHbl U3 aHTUTEN, CNOCODHBLIX PEKPYTUPOBATL MMMYHHbIE SPPEKTOPHbIE
KNETKN 4YernoBeka 3a CYET Cneunduyeckoro CBsA3bIBAHUSA C MOBEPXHOCTHbIM
aHTUNeHOM YyKa3aHHbIX 3PdEKTOPHbIX KNeToK. B 0AHOM KOHKPETHOM BapuaHTte
OCYLLECTBMNEHMNS yKasaHHble aHTUTENa Cneunduyeckn CBA3LIBAOTCA C
anutonamm komnnekca TKP m CD3 T-knetok 4yenoBeka, BKIHOYAOLLMMMN
nentugHole uenn TKP-anbda, TKP-6eta, CD3-ramma, CD3-genbta, CD3-

ancunoH n CD3-a3eTa.

Monekyna nonunentmaa C ABOWHOW CNeUUPUYHOCTBIO B COOTBETCTBUMM C
HaCTOALMM M30DpPETEHNEM BKNHOYAET MEPBYHO MNOMUNENTUAHYHO U BTOPYHO
nonvnenTuaHyr uenb, obpasys nepsoit (VD1) u BTopom (VD2) yuacTtok
CBA3bIBAHWS, COOTBETCTBEHHO, BapwabenbHOro AOMeHa, MNONyYEHHOro U3
aHTUTena, CnocobHOro pPeKkpyTUPOBaTb MWMMYHHbIE S(PMEKTOPHbIE KMETKM
YenoBeka 3a CYET CneundUUEecKoro CBA3bIBaHNA C NOBEPXHOCTHbIM aHTUrEHOM
yKasaHHbIX KNeToK. [JaHHbIM nepBbiv ydacTok ceasbiBaHus (VD1) v ykasaHHbIN

BTOpPOWM y4yactok ceasbiBaHuna (VD2) accoummpyrotca ¢ obpasoBaHnemM NepBoro
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canta cBasbiBaHna (VD1)(VD2), KOTOpbIA CBA3bIBAETCA C  SNUTOMOM
NOBEPXHOCTHOrO aHTUreHa MMMYHHOW 3ddekTopHon kneTkn; Kpome Toro,
nepsas v BTOpasa NonuMNenTUAHas Lenb MOMEKyrnbl NonMnenTuaa BKNoYaeT
nepeein (VR1) u BTtopon (VR2) y4yacTok cCBS3biBaHWS, COOTBETCTBEHHO,
BapmabenoHoro gomeHa, obpasosaHHoro wn3 TKP, cneuyudpuyHoro k MHC-
accounmpoBaHHOMy MNEenTUAHOMY 3nuTony. YKasaHHbI  MNepBblA  y4acToK
ceasbiBaHMs (VR1) M ykasaHHbIN BTOPOW y4acTtok cBasbiBaHus (VR2)
accoummpyrotca ¢ obpasoBaHnmem BTOporo cavrta ceasbiBaHua (VR1)(VR2),
KOTOpbIM CBA3bIBAETCA C ykasaHHbiIM MHC-accoummpoBaHHbIM  NenTUAHbLIM
anuTonoM. B ogHOM BapwaHTe OCYyLEeCTBMEHWA MOMeKynbl nonunentuga C
ABOWNHOW cneunPUUHOCTbIO B COOTBETCTBUMU c n3obpeTeHnem
nopsaoK/opueHTaums y4acTkOB B MEPBON MONMNENTUAHOW Lenu BbibpaHa u3
VD1-LINK1-VR1, n VR1-LINK1-VD1; B Apyrom BapuaHTe OCyLLECTBNEHUS
nopsaok/opueHTaums y4acTkoB BO BTOPOW MONMNENTUAHOW Lenn BbibpaHa u3
VD2-LINK2-VR2, n VR2-LINK-VD2, T0 eCTb pacnonoxeHvue canToB CBS3bIBaHMS
MOXET ObITb M3MEHEHO C NOJTyYEHNEM «JIEBOM» UMM «NPaBON» MONEKyInbl (CM.,
Hanpumep, Purypy 5). Kpome TOro, koHdpurypaumsa anbda-n 6beta-uenen

oTHocswencs kK TKP yactn MoxeT ObITb M3MEHEHA.

B koHTekcTe HacTosuwero ms3obpeTeHus Mornekyna nonvnentuga ¢ ABOWMHOW
aPPUHHOCTBIO B COOTBETCTBUMM C M30OpEeTeHMeM mnokasaHa Ha npumepe
CTPYKTYpbI, KoTopas ceasbiBaeTca ¢ nentuaoM SLYNTVATL (SEQ ID No. 7) npwm
npeseHTaumm B BMae komnnekca nentmga n MHC. Tem He meHee, KoHUenuus
n3obpeTeHns, pasyMeeTCs, He OrpaHNYMBaETCHa STUM KOHKPETHbIM NENTUAOM U
BKIHOYAET B CyLLHOCTU Nobon cBasaHHbIM C 3ab0neBaHMEM UMM HapPYyLLEHNEM
3NMTOM, NPE3EHTUPYEMBIV NpK ydacTtum monekynel MHC. JaHHasa npeseHTayns
MOXeT ObITb cBs3aHa ¢ monekynamm MHC kak |, Tak n Il knacca. Monekynbl
rnaBHOro KoMnnekca rmcrocosmectumocTtun yenoseka (MHC-I) npeacraBneHsl Ha
NOBEPXHOCTN BCEX KMNETOK C S4POM U O0TOBpaxaroT OBLWMPHBIN pag NenTUaHbIX
3NMTOMOB ANA KOHTPOMs, OCYLLecTBnsemMoro pasnuyHbiMv CD8* T-kneTkamw.
OteeTtbl CD8* T-kneTok HeoOX0aAMMbI ANSA KOHTPONS U NOAABNEHNSA BUPYCHbIX
WHPEKUMI, a Takke ANA YHUUTOXEHUS TPaHCHOPMUPOBAHHBIX U OHKOTEHHbIX

KNEeTOK. rlpI/IMepr npeanoyvYTUTENbHbIX pacno3HaBaeMbiX NENTUAHbIX 3NMANTOMNOB
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NpeACTaBneHbl B COOTBETCTBYIOLLEN NUTEPATYpPE W, B YaCTHOCTW, BKIHOYAKOT
nenTuabl, packpbiTble B Tabnunuax 1 — 5 3aaskn WO 2016/170139; Tabnumuax 1 —
5 zaaskm WO 2016/102272; Tabnmyax 1 wnm 2 3asskn WO 2016/156202;
Tabnuuax 1 — 4 3asskm WO 2016/146751; Tabnuye 2 3aaskmn WO 2011/113819;
Tabnuuyax 1 — 4b 3asskm WO 2016/156230; tabnuyax 1 — 4b 3asskmn WO
2016/177784; Tabnuuyax 1 — 4 3aaskmn WO 2016/202963; Tabnuuyax 1 v 2 3aaBku
WO 2016/207164; tabnuyax 1 — 4 3agskn WO 2017/001491; Tabnumuax 1 — 4
3aaskm WO 2017/005733; tTabnuuyax 1 — 8 3agskn WO 2017/021527; Tabnuuax
1 — 3 3aasku WO 2017/036936; Tabnuuyax 1 — 4 sasskm PCT/EP2016/073416
ANS npenapaToB ANA NevYeHna paka, B nateHTHou 3aaske CLUA 2016-0187351,
B narteHtHown 3asaBke CLUA 2017-0165335, B nareHTtHon 3asBke CLLUA 2017-
0035807, B nateHTHou 3asBke CLLUA 2016-0280759, B nateHTHoM 3asske CLLUA
2016-0287687, B nateHTHoM 3asaske CLUA 2016-0346371, B naTeHTHOWN 3asiBKe
CLUA 2016-0368965, B nateHTHOM 3asBke CLUA 2017-0022251, B nateHTHOM
3asgske CLUA 2017-0002055, B naTteHTHoM 3asBke CLUA 2017-0029486, B
nateHTHon 3asBke CLUA 2017-0037089, B nareHTHon 3asBke CLUA 2017-
0136108, B nateHTHon 3asaBke CLUA 2017-0101473, B nateHTHoM 3asske CLLUA
2017-0096461, B nateHTtHoM 3asaske CLUA 2017-0165337, B naTeHTHOWN 3asiBKe
CLUA 2017-0189505, B nateHTHOM 3asBke CLUA 2017-0173132, B nateHTHOM
3aaske CLUA 2017-0296640, B nateHTHon 3asske CLUA 2017-0253633 mn B
nateHTHon 3asBke CLUA 2017-0260249, copepxaHve KOTOPbIX BKIHOYEHO B
LaHHOe onmncaHue BO BCEW NOJSHOTE NMyTeM CCbiNki. B agpyrom acnekre monekyna
nonvnentuga ¢ ABOVHON aPPUHHOCTLIO B COOTBETCTBUM C U30DpPETEHNEM
pacnosHaeT nenTug, COCTosAWMA K3 mboro M3 nenTuaoB, OMUCaHHbIX B

NnpuMBOANMBIX BbILLE MAaTEHTHbLIX 3adABKaxX.

B ogHOM acnekte monekyna nonunentuga ¢ ABOWMHOWM adUHHOCTLIO B
COOTBETCTBUM C M300peTEHMEM CBA3bIBAaeTCA C WM cnocobHa ObiTb
cneyndunyeckn pacnosHaHa/cnocobHa cBA3bIBaTLCA C OAHUM UMMM HECKOMBKUMM
nentngamm ¢ obwen gnnHon ot 8 go 100 ammHokncnoT, oT 8 n 30 aMUHOKMCIIOT,
OT 8 00 16 aMUHOKUCNOT, NPEANOYTUTENBHO, OT 8 U 14 aMUHOKMUCIOT, 8 UMEHHO
8, 9, 10, 11, 12, 13, 14 aMWHOKUCIIOT, B ClyYae YANMHEHHbIX MNEenTUAOB,

cBsa3bIBaOLWMXCA ¢ Monekynamu |l knacca, anvHa moxeT BbiTb Takke 15, 16, 17,
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18, 19, 20, 21 vnn 22 amuHoKMcnoT. B ewe B ogHOM acnekTe monekyna
nonvnentuga ¢ ABOVHON aP@UHHOCTLID B COOTBETCTBUM C U30DpPETEHNEM
cBA3bIBaeTCA C wunu cnocobHa ObITb cneyudmyeckn pacnosHaHa/cnocobHa
CBA3bIBATLCA C O4HMM UIA HECKONBKMMW NenTtngamm ¢ oblen anmHom ot 8 o
12 amuHokucnoT, ot 8 ao 10 amuHokucnoT, oT 9 Ao 15 amuHokucnot, ot 9 ao 14
aMUHOKMUCNOT, oT 9 Ao 13 aMuHokMcnoT, oT 9 Ao 12 amuHokucnoT, ot 9 ao 11
amunHokucnot; oT 10 o 15 amunHokucnoT, ot 10 go 14 ammHokmcnoT, oT 10 go 13

amMmunHokmenoT mnn ot 10 4o 12 aMUHOKUCIOT.

Apyrve nogxoaswme anuTonbsl MOryT ObiTb MAEHTUMOULMPOBaHLI U3 6a3 AaHHbIX,
Takux Kak, Hanpumep, basbl AaHHbIX UIMMYHHbBIX 3MMTOMOB (LOCTYN MO agpecy:

www.iedb.org).

MoHaTre «MMMmyHHasA(ble) addekTopHas(ble) KneTka(u) Yenoseka» OTHOCUTCS K
KneTke B KOHTEKCTE MPUPOAHOro pasHoobpasns KNeToK MMMYHHOW CUCTEMbI
4YenoBeka, kKoTopas B akTMBMPOBAHHOM COCTOSIHUK criocobHa obycnaesnveaTh
N3MeHeHWe B XM3HECNOCOBHOCTU KNETKN-MULLEHN. MonsTHe
«KWU3HECTNOCOOHOCTb  KMETKU-MULLEHM»  MOXET OTHOCUTbLCA B pamkax
n3obpeTeHns K CnoCOBHOCTU KNETKU-MULLEHN K BbPKMBaHMIO, nponudepaumm
n/vnu B3aMMOLENCTBUIO C APYIMMW KneTkamn. Takoe B3aMMOLENCTBNE MOXET
ObITb MO0 NPAMBIM, HANPUMEP, KOrAa KreTKa-MULLEHb KOHTaKTUPYET C APYrou
KNeTkon, nmubo HenpambIM, HanpuMep, KOorga KneTka-MULLEHb CEKpeTUpyeT
BELLECTBa, KOTOPble OKasblBalOT BIUSHWE Ha (YHKLMOHMPOBAHWE OPYrow
oTAaneHHOW KNeTkn. KneTka-MuLEeHb NO OTHOLLEHUIO K YenioBeKY MOXET OblITb
nmbo npupogHon, nmbo JyxepogHow. B cnyyae ecnu knetka sBndeTcs
NPUPOAHON MO OTHOLIEHMIO K YEnOBEeKy, MNpeanoyvTUTenbHO, 4Tobbl KneTka-
MULLEHb noABeprnack TpaHcopMauun, CTaB 3MOKaYeCTBEHHOW KMETKOW.
MpupogHas  knetka  AOMOMHUTENBHO  MOXET  ObiTb  NaTtonornm4yecku
MOANMDULUMPOBAHHON MPUPOAHOW KNETKOW, Hanpumep, MPUPOLHON KIETKOW,
NHPULMPOBAHHOW OPraHM3MomM, TakuMm Kak BUpYC, rnrnaamodul nnv baktepus. B
crniydae ecnu KneTka ABMSETCH Yy)KepoAHOW MO OTHOLUEHMIO K YErOBEKY,
npeanoYTUTENBHO, YTOObI KNeTKka-MULWEHb SBMANack MHBA3WBHBLIM NMaTOreHOM,

Hanpumep, NHBa3MBHOW BakTepuen unm nramoduem.
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[MpeonoutuTensHOM  SBMNSETCA  MOJMEKyna nonunentuga ¢ ABOWMHOW
CneundmUYHOCTBIO B COOTBETCTBMM C M30DPETEHMEM, TAE YKasaHHble nepsas m
BTOpas NonunentugHas Leny LOMONMHUTENbHO BKKOYAKT MO MEHbLUEN Mepe
OOVH LWapHUPHbLIM AOMEH W/unn Fc-goMeH unm ero parmeHT. B aHTtutenax
«LLIAPHUP» UNN «LIapHUPHas obnacTb» UM «LWAPHUPHBLIN OMEH» OTHOCUTCS K
rMBKOMY y4yacTKy TSKEnou uenu, pacrnonoxeHHoMmy mexgy CH1-gpomeHoMm u
CH2-gomeHoM. OH wumeeT ANWHY NpUBAM3UTENBHO B 25 aMMHOKUCIIOT U
nogpasfenseTcs Ha «BePXHIOK LUAPHUPHYHO 06nacTby, KCPEAHIO LLUapHUPHYHO
obnacTb» WM «OCHOBHYIO LUAPHUPHYHO OBMacTb» WM KHWKHIOK LUAPHUPHYHO
obnactb». «LLlapH1pHbIN cyba0MEH» OTHOCUTCA K BEPXHEMN LUAPHUPHOW 0BnacTw,
CpeAHEN (MM OCHOBHOMW) LUAPHUPHOW 0Bnacty WNM HWKHEW LWapPHUPHOM
obnactn. AMWHOKMCNOTHbIE MOCnefoBaTensHOCTU WwapHupoB monekyn lgG1,
1gG2, 1gG3 n 1IgG4 aensatoTtcsa (ykaszaHa Hymepaums EC):

IgG1: E216PKSCDKTHTCPPCPAPELLG (SEQ ID No. 1)

1gG2: E21sRKCCVECPPCPAPPVAGP (SEQ ID No. 2)

1gG3:
ELKTPLGDTTHTCPRCPEPKSCDTPPPCPRCPE216PKSCDTPPPCPRCPAPEL
LG (SEQ ID No. 3)

IgG4: E216SKYGPPCPSCPAPEFLG (SEQ ID No. 4)

OcHoBHasa wWwapHupHas obnactb 0ObIYHO COAEPKUT MO MEHbLUEW Mepe OAMH
LNCTENHOBBIA MOCTUK, COEAMHSAIOLLMI ABE TspKenble Lenu. Kpome Toro, B Lensx
CHWKEHUSI HexXenaTenbHOW aHTUTEN03aBUCUMOM  KIETOYHO-0NOCpes0BaHHOM
umToToKCHYHOCTM (A3KLL) B HWKHIOHD LLAPHMPHYO 0BnacTe MOryT ObITb BBEAEHbI

MyTauum.

MpeaonouTutensHOM  SBMNSETCA  MONEKyna nonunentuga ¢ ABOWMHOW
CcneumMdPUYHOCTBI0 B COOTBETCTBUM C HACTOALLMM M30DpEeTEHMEM, BKIKOYatoLLasa
MO MeHbLLEN Mepe OANH AOMEH KpucTannmayroweroca gpparmenta (Fc) IgG, T. e.
obnacTtb kpuctannuayrowleroca dparmeHta (Fc-obnacte), xBoctoBas obnactb
aHTUTena, KoTopas B3auMOAencTByeT C Fc-peuentopamm M HEKOTOPbIMU
Benkamn cuctembl KomnnemeHTta. Fc-obnactm copgepxar gBa wnu  Tpu

KOHCTaHTHbIX gomMeHa Tskenon uenm (CH-gomenbl 2, 3, n 4) B Kaxaou
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nonunentugHon uenn. Fc-obnactm monekyn IgG Takke BMeLaroT BbICOKO
KOHCepBaTMBHbIM  cauT  N-rmukosunuposaHus.  [nukosvnmpoBaHne  Fc-
dparmeHTa HeobxoaMMO ANA onocpenoBaHHOM Fc-penenTtopoM akTUBHOCTW.
dopmatbl Bucneyndnyieckmnx aHTUTEN manoro pasmepa, Takme kak BiTE® un
DART (~50«k[a) moryT npuBOAuUTb K ObICTPOMY BBIBELEHUO U KOPOTKOMY
BPEMEHMN MONY>XKN3HW. MoaTtomy ans nonyyYeHns YNyYLWEHHbIX
dapmMakoKMHETUYECKMX CBOWCTB MOMeKyna nonunentuga scTv-KneToOYHOro
peuenTopa ¢ ABOMHOU cneunduyHocTeio (Hanpumep, CD3) MoxeT BbITh cnuta c
Fc-gpomeHom (IgG1 yenoBeka), 4YTO yBenuuMBaeT MONEKYNAPHyro maccy. Kak
ObINO MOKa3aHO, HEeCKONbKO MyTauun, pacrosioKEHHbIX Ha MOBEPXHOCTU
pasgena wmexagy pomeHamm CH2 wn CH3, Takux kak T250Q/M428L wu
M252Y/S254T/T256E + H433K/N434F, nosbiwarT adpPMHHOCTL CBS3bIBAHNSA C
HeoHaTanbHbIM Fc-peventopom (FCRN) n Bpema nonyxusnm IgG1 in vivo. Tem
caMbIM BPEMS MOMY>XM3HN B CbIBOPOTKE FCc-copgepkallen Monekynbl MOXeET ObITb

A0NONHUTEeNbHO yBEeJIn4YeHO.

B monekynax nonMnentnaoB C ABOWMHOM CNEUMPUYHOCTBIO MO M300pEeTeHnto
ykasaHHbIn Fc-gomeH moxeT Bkntovate CH2-gomMeH, BKMOYAOLWMIA N0 MEHBLLLEN
Mepe  OgHy  MyTauumio, NoaaBnNAOLLYO  3(PMEKTOPHYHD  dOYHKUMHO.
MpeanouTnTensLHO, ecnn 3TM MyTaummn BBOAAT B nocnegosartensHocTb ELLGGP
(SEQ ID No. 50) monekynbl IgG1 4enoseka (octatkm 233-238) wunm
COOTBETCTBYHOLLME OCTaTKM APYTUX N3OTUMOB), KOTOPbIE, KaK N3BECTHO, CBA3aHbI
C 3(PPEKTOPHbIMM PYyHKUMAMKU. B npuHUMNE, OQHY MMM HECKOMBKO MyTauun,
COOTBETCTBYIOLMX OCTatkam, nonydeHHsiM u3 1gG2 wunu 1gG4, BBOAST B
dparmeHT 1gG1 Fc. MNpeanoytutensHeiMn aenaroTca: E233P, L234V, L235A m
oTcyTcTBMe octatka mnn G B nonoxeHun 236. [dpyron myTtayven aBnaeTca
P331S. B nateHte Ne EP1075496 packpbiTO pPeKOMOMHAHTHOE aHTUTENO,
BKIOYaKOLLEE XMMEPHbBIA LOMEH, KOTOPbIA NONyyYeH 13 aAByx unn 6onee CH2-
AOMEHOB TSXKENOoW Lieny MoneKkynbl UMMyHOrnobynuHa YenoBeka, rae Moneky bl
nMMyHornobynmHa vYenoseka BblbpaHbl 13 1IgG1, 1I9G2 n 1gG4, v rae xMmepHbIv
AomeH asnsetca CH2-gomeHoM TsKenou uenm Monekynbsl MMMyHornobynuHa
yenoBseka, MUMeLWMM crnegywlowme 6OnokM amMUHOKMCNOT B YKa3aHHbIX

nonoxenunax: 233P, 234V, 235A n otcytcteue octatka unn G B nonoxeHun 236
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n 327G, 330S mn 331S B COOTBETCTBMM C CUCTEeMOM Hymepauum EU, n ero
nocneaoBaTenbHOCTb no MeHbLLEN Mepe Ha 98% naeHTUYHAa
nocnegosatenbHocT CH2 (octatkm 231-340) monekyn IgG1, 1gG2 vnn 1gG4

YyenoBeka, MMEILLMX yKasaHHbIe MOAUMUKALMM aMUHOKUCTIOT.

Mpumepamn NpeanouTUTENBHBIX YacTUYHbIX nocnegoatensHocten CH2 ans
MCNONb30BaHUA MOTyT BbITb (MOMHOCTLIO MMM YaCTUYHO) CreayroLme:

231-
APPVA-GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYQSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPASIEK-
334 (SEQ ID No. 5);

n

231-
APPVA-GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPASIEK-
334 (SEQ ID No. 6), rae nameHeHWa NOAYEPKHYTbl, YTO B MONOXEHUn 297
Haxoantcsa N (rMMKO3MNMPOBaHHBIA BapuaHT) UM OCTaToK, BbIOpPaHHLIA K3

rpynnbel ¢ A, G 1 Q (ernMKko3nnMpoBaHHbIA BapuaHT).

B monekynax nonMnentnaoB C ABOWMHOM CNEUMPUYHOCTBIO MO M300pEeTEeHNHo
ykasaHHbIn Fc-gomeH moxeT Bkntovate CH3-gomMeH, BKAHOYaoLWMIA N0 MEHBLLLEN
Mepe O4HY MyTaLmto, CNocoBCTBYHOLLYH 00pa3oBaHnio retepoammepos. B Lensax
MaKkCUManbHOro yBEnMYEHUS BbIXO4a MHTEPECyHLero retepogumepHoro Fc-
Benka ¢ 4BOMHOM CNeUMdOUUYHOCTLIO U YNPOLLEHNA O4NCTKY, B FC-gomeH moryT
ObITb BCTPOEHbI MyTauUMM TUMa «BbICTYM-BO-BNaguHy». 3a CYET BO34ENCTBUSA
TakoW KOHCTPYKUMK ¢ fobaBneHnem BbICTYNaLMX MaCCUMBHBLIX MMAPOdOBHBLIX
OCTaTKOB («BbICTyN») B OHY LEMb W CO34aHWEM KOMMNEMEHTAaPHbIX
rmapodobHbIX KapMaHOB («BMaguHy») Ha apyron uenu Fc-gpomeHbl obpasyroT
reTepoanMepbl BMECTO OObIYHBIX ANS HUX rOMOAUMEPOB. BapunaHT «BbiCcTynay
MOXET BbITb NONMYYEH 3a CHET 3aMEHbI Manown aMMHOKMCNOTLI Ha Bonee KpynHyro
ANS BBEAEHMA BO «BNaaWHy» B MPOTUBOMONIOXKHOM LOMEHE, CO34aHHYH0 3a CYeT

3aMeHbl KpynHoro octatka Ha Bonee manbin (Ridgway, J.B.B.; Presta, L.G;
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Carter, P. “Knobs-into-holes” engineering of antibody CH3 domains for heavy
chain heterodimerization. Protein Eng. 1996, 9, 617-621; WO 2002/002781).

[MpeonoututensHOM  SBMSETCA  MONEKyna nonunentuga ¢ ABOWMHOW
CneumMdUYHOCTBI0 B COOTBETCTBUMM C N30DpEeTeHMeM, B KOTOPOM yKasaHHasd
MyTauus TUna «BbICTYMN-BO-BNaguHy» BoibpaHa n3 T366W B kayecTse BbICTYNa 1
T366’S, L368’A n Y407’V B kayecTBe BnaauHel B CH3-gomeHe (cMm., Hanpumep,
3aasky WO 98/50431). daHHbIM Habop mMyTaumm MOXET ObITb AOMOMHUTENBHO
pacwmpeH BkntoveHnem mytaumn K409A n F405’K, kak 3To onmcaHo B paboTe
Wei n coasr. (Structural basis of a novel heterodimeric Fc for bispecific antibody
production, Oncotarget. 2017). Opyrum BbICTynoM MOXeT ObiTb T366Y, a
BnagmHown — Y407'T.

Monekynbl NONMNENTMAOB C ABOWHOW CNEUNPUYHOCTBIO MO N30BpETEHMIO
AOMOMHUTENBHO MOFYT BKOYaTb WCKYCCTBEHHO BBEAEHHbIE LMCTENHOBbLIE
MOCTUKM MeXAy MO MEHbLUe Mepe OAHUM OCTaTKOM LMCTEMHA Ha MNepBOn
NONMNENTUAHOM LENN N MO MEHbLUE Mepe OAHUM OCTaTKOM LMUCTEMHa Ha
BTOPOW MONMAENTUAHOM LEenu B LEensX ynyyleHns cTabunbHOCTU MONEKyn, B
ONTUManbHOM Cry4ae He oOkasbiBalowpme HEeratMBHOrO  BIUSHUA  Ha
XapakTepUCTUKM CBA3bIBAHUS OWBaNEeHTHOM MOMEKynbl, W/WNAK  ynyyleHns
retTepogumepusaumn. [ns gononHmutensHon ctabuneHocty B CH3-gomeH 06enx
Lenen, BbiCTyna M BNaguHbl, C NOMOLLbIO A0DaBNEHMs OLMHOYHOIO LMCTEMHA
MOXET ObITb BBeAeHa AaucynbduaHas cBasb. [MpegnodtutensHon sBnseTcs
MoOneKkyna nonunentuga C ABOMHOW CNEUMEPUYHOCTLIO B COOTBETCTBUM C
n3obpeteHnem, B Kotopon Fc-gomeH Bknrovaet CH3-gomeH, BknroYarowmm no
MEHbLLEN Mepe OAWH AOMONMHUTENbHBIA OCTaTOK LMUCTENHa, Hanpumep, S354C
n/vnn Y349C.

MpeonouTutensHOM  SBMNSETCA  MOMEKyna  nonunentuga ¢  ABOWMHOW
CNeunrUHOCTBIO B COOTBETCTBMM C M30DOpETEHMEM, B KOTOPOW YyKasaHHas
monekyna CD BobibpaHa u3 rpynnel CD-monekyn, cBs3aHHbIX C MMMYHHbLIM
otBetoM, CD3, Takmx kak uenmn CD3y, CD38, n CD3¢, CD4, CD7, CD8, CD10,
CD11b, CD11c, CD14, CD16, CD18, CD22, CD25, CD28, CD32a, CD32b, CD33,
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CD41, CD41b, CD42a, CD42b, CD44, CD45RA, CD49, CD55, CD56, CD61,
CDe&4, CD68, CD94, CD90, CD117, CD123, CD125, CD134, CD137, CD152,
CD163, CD193, CD203c, CD235a, CD278, CD279, CD287, Nkp46, NKG2D,
GITR, FceRI, TKP-anbtha/-6eta, TKP-ramma/-gensta n HLA-DR. B 3aBucumocTtm
OT KOMBMHaLMM ABYX @aHTUreH-CBA3bIBAOLLMX €AWNHWL, MONEKY bl MonvnenTmaa
ABOWHOW CneumMUYHOCTBIO B COOTBETCTBUMM C K30OpeTeHmem MoryT ObiTb
AOCTUrHYTbl  OMpeferieHHble  MpeuMMyLLecTBa, OTHOCAWMECS K PYHKUMM

MOJeKyrbl, B YaCTHOCTK NOBbILLEHNE aKTUBHOCTW.

MpennoyTUTENbHOW SIBNSIETCA TUMWMYHAS MOJeKyna nonuvnentuaa C ABOWMHOM
CNeUnNdUYHOCTLIO B COOTBETCTBUM C M30OpETEHWEM, B KOTOpou obnactu B
nepBown nonunentTuaHon uenu nocnegoearensHocTn ¢ SEQ ID No. 28 gna VD1,
SEQ ID No. 29 agna VR1, SEQ ID No. 30 gnsa LINK1; n obnactu BO BTOpOM
noNMNEenTUAHOM Uenu BkntovaroT nocnegosarensHocts ¢ SEQ ID No. 31 gnsa
VD2, SEQ ID No. 32 gna VR2 n SEQ ID No. 30 ans LINK2.

Kpome Toro, npeanouTuTenbHOM SBNSETCS TUNMYHAs MONEeKyna nonvnentuaa c
ABOWHOW CcneundrUyYHOCTLIO B COOTBETCTBUN C M30BpeTeHneM, B KOTopon Fc-
obnacTb B NepBOM NONMNENTUAHOW Lienn BKOYaET nocneaoBaTensHocTs ¢ SEQ
ID No. 26 (Fc1), n Fc-obnactb BO BTOPOM MONMMNENTUAHOM LENU BKIHOYaET

nocnegosatensHocTb ¢ SEQ ID No. 27 (Fc2).

Kpome Toro, npeanoyTuTensHON SBNAETCA TUNMYHAA MOMeKyna nonunentmuaa ¢
ABOWNHOW CNEUNMPUYHOCTLIO B COOTBETCTBUM C M30OPETEHMEM, BKHOYaoLLas
NepByo NONMNENTUAHYIO Lenb, BKIYaroLWyo nocnegosarensHocte ¢ SEQ ID
No. 16 (1-ag uUenb MONEKynbl LUENMKOM) U BTOPYH MNOMAMNENTUAHYH Lerb,
BKMoYaroLwyro nocnegosarensHocts ¢ SEQ ID No. 17 (2-aa uenb monekynbl

LLENNKOM).

Kpome Toro, ewe 6onee npennoyTUTENBLHOM ABMASETCA TUMWMYHAA Monekyna
nonvnentmga ¢ ABOVHOMN CNeUUdUYHOCTLIO B COOTBETCTBUM C U30OPETEHNEM,
roe  ykasaHHbin nepBbin  yyqactok ceasbiBaHusa  (VD1)(VD2), koTtopbin

CBA3blBaAeTCA C 3NMMTONOM aHTUreHa rnoBepxHOCTU MMMYHHbLIX KINETOK YefioBEeKa
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(Hanpumep, CD3) rymaHnanpoBaH; W/WNM yKasaHHbIM BTOPOM  y4acToOK
ceasbiBaHua (VR1)(VR2), «koTopbli cBA3biBaeTcA C ykasaHHeiM  MHC-

accoLMMpoBaHHbIM NENTULHBIM 3NUTOMNOM MMeeT apPUHHYHO 3penocTb.

'YMaHM3MpOBaHHbIE aHTUTENA ABNSIOTCA aHTUTENnamm (Unv nx 4actsamum) BUAOB,
He SABNANOLWMXCS YenoBeKOM, BenkoBble MOCNenoBaTENbHOCTU KOTOPbIX Oblnn
MOANPULMPOBaHBI, YTODbI YBENMNMYMTL MX CXOACTBO C BapuvaHTamu aHTuTen,
BblpabaTbiBAaEMbIMM  €CTECTBEHHbIM  MyTeM y  4denoBeka. [lpouecc
«rymaHmsaumm» OoBbIMHO MPUMEHSIETCA K  MOHOKIMOHanbHbIM — aHTUTEenam,
paspaboTaHHbIM  ANS  BBEAEHUS  YenoBeKy  (Hanpumep,  aHTuTena,
paspaboTaHHble B KadecTBe MNPOTMBOPAKOBLIX NEKAPCTBEHHBIX MpenapaTos).
Moaxoaswme cnocobbl rymaHm3aumm 3BECTHbI U3 NUTepaTypbl, 1 X 0630p AaH,
Hanpumep, B pabotax Olimpieri, Pier Paolo, Paolo Marcatili, and Anna
Tramontano. “Tabhu: Tools for Antibody Humanization.” Bioinformatics 31.3
(2015): 434-435. PMC; Safdari Y, Farajnia S, Asgharzadeh M, Khalili M.
Antibody humanization methods - a review and update. Biotechnol Genet Eng
Rev. 2013;29:175-86; or Ahmadzadeh V, Farajnia S, Feizi MA, Nejad RA.
Antibody humanization methods for development of therapeutic applications.
Monoclon Antib Immunodiagn Immunother. 2014 Apr;33(2):67-73.

B ocHoBHOM, adpdomHHas 3penocTsb in vitro TKP 1 aHtuten MoxeT 6bITb nonyyeHa
B COOTBETCTBUM C METOAMKAMM, OMUCLIBAEMbIMM B NUTEpaType, B 4aCTHOCTW,
NpW NCNONb30BaHNN NOBEPXHOCTHOIO AUCMSES HA OCHOBE APOXOKEN UN aros
(Ha ocHoBe, Hanpumep, paboTel Holler PD, n coast. In vitro evolution of a T cell
receptor with high affinity for peptide/MHC. Proc Natl Acad Sci USA. 2000 May
9; 97(10):5387-92; Boder ET n coasrt., Directed evolution of antibody fragments
with monovalent femtomolar antigen-binding affinity. Proc Natl Acad Sci USA.
2000 Sep 26; 97(20):10701-5; n, B kayecTBe Bonee HOBOro npumepa, Zhao Q, u
coaBT. Affinity maturation of T-cell receptor-like antibodies for Wilms tumor 1
peptide greatly enhances therapeutic potential. Leukemia. 2015; 29(11):2238-
2247).
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Cauntbl cBaseiBanna (VD1)(VD2) n (VR1)(VR2) no HacToswemy nsobpeteHmto
NPeanoOYTUTENBHO CNELUMEUYECKM CBA3LIBAOTCS C MOBEPXHOCTHBIM aHTUFEHOM
MUMMYHHbIX KIETOK YenoBeka W KOMMMeKCoM nentug-monekyna HLA,
COOTBETCTBEHHO. [MOHATUE «CneumdurnyecKoe CBA3bIBAHMEY, UCMONb3yEMOE B
CBSI3N C MOHSITUEM «CalTbl CBA3bIBAHUSA» COrMacHO HACTOSALLEMY OMUCAHMIO, Y
ero rpammatuyeckmne BapwaHTbl MCMNOMb3YKTCA Ana 0003HayeHus cauta C
adopunHHOCTLIO cBA3biBaHMA (KD) ana komnnekca nentua-monekyna HLA w/vnm
anuTona aHtutena co 3HadeHnem 100 MkM unn Hwke. CawnTbl CBA3bIBAHUSA
(VD1)(VD2) n (VR1)(VR2) no Hactoswemy Mu300peTeHnO0 CBA3bIBAOTCS C
anutonomMm antutena CD wnu komnnekcom nentmaa U monekynbl HLA,
COOTBETCTBEHHO, C apPUHHOCTLIO cBA3bIBaHMA (KD) okonio100 MkM mnn Huxe,
okono 50 MkM mnnun Huxe, okono 25 MkM nnun ke nnu okono 10 MkM nnm Huxke.
Bonee npegnoyTuUTENbHBIMU ABASKOTCS BbICOKOAMUHHbIE CanTbl CBSA3bIBAHMS
¢ athPUHHOCTBLIO CBA3bIBAHWSA, cocTaBnsowen okono 1 MkKM mnm Huxe, oKono
100 HM nnun Hwxe, okono 50 HM unu Hxe, okono 25 HM nnn Huxke, okono 10 HM
NN HWKe, okono 5 HM unu Hrxke, okono 2 HM nnun Hxe, okono 1 HM nnn HUXe,
okono 500 nM unu Hwxke, okono 200 M unn Hwxe, okono 100 NM mnnn Hwxe.
HeorpaHuunarome npumepbl aManasoHoB NpeanodTuTensHon addUHHOCTU
CBSA3bIBAHWS AN CAUTOB CBA3bIBAHMS MO HACTOALWEMY M30OPETEHNIO BKITHOYAKOT
3Ha4veHmsa ot okono 10 nM ao okono 100 nM, ot 100 nM ago okono 1 HM, ot 1 HM
0o okono 10 HM; ot okono 10 HM ago okono 20 HM; ot okono 20 HM ao okono 30
HM: ot okono 30 HM po okono 40 HM; ot okono 40 HM po okono 50 HM; oT okono
50 HM po okono 60 HM: ot okono 60 HM po okono 70 HM; ot okono 70 HM a0
okono 80 HM; ot okono 80 HM go okono 90 HM: n ot okono 90 HM go okono 100
HM, Hanpumep, W3MEPEHHbIE C MNOMOWbBK  MeToga  BuocnonHom

MHTEpPdEPOMETPUIN, KaK 3TO onmcaHo B [Npumepe 6.

B ogHOM acnekte B n300peTeHMM packpbIT NONMNENTUA, NOCneaoBaTenbHOCTb
KOTOPOro no MeHbLien mepe Ha 50%, no MmeHblwen mepe Ha 60%, NO MeHbLLEN
mepe Ha 70%, no MeHbwen mepe Ha 80%, No MeHbwen mepe Ha 90%, no
MeHbLUEN Mepe Ha 95%, NO MeHbLIeEN Mmepe Ha 96%, N0 MeHbLLEN Mepe Ha 97 %,
no MeHbwen mepe Ha 98%, no MeHbwen mepe Ha 99% waeHTU4YHa

aMUHOKMCNOTHOWU nocneaoBaTesribHOCTH, OMUCaHHOM B HacTodwemM JOKyMEHTE,
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HanpuMep amMHOKUCIIOTHbIM nocnegosartensHocTam ¢ SEQ ID NO: 1 no 58. B
APYrom acnekte B M30OpeTEeHUM pacKkpbIT NEPBbIA UM BTOPOW MONMNENTUS,
nocneaoBaTenbHOCTb KOTOPOro No MeHbLuen mepe Ha 50%, NO MeHbLLEN Mepe
Ha 60%, No mMeHbLueN Mepe Ha 70%, No MeHbLuen mepe Ha 80%, NO MeHbLUEN
mepe Ha 90%, nNo MeHblen mepe Ha 95%, NO MeHblwen mepe Ha 96%, no
MeHbLUEN Mepe Ha 97%, No MeHbLlen mepe Ha 98%, No MeHbLLen mepe Ha 99%
WAEHTUYHA aMMHOKWUCIIOTHOM MOCNeA0BaTeNbHOCTN, OMUCAHHOMW B HacTOALLEM
AOKymeHTe. B elye ogHoM gpyrom acnekte B M3obpeTeHuUn packpbiTa Monekyna
nonvnentmga ¢ ABOWHOW CneundUYHOCTBIO, NOCNEA0BaTENbHOCTL KOTOPOM MO
MeHbLLen mepe Ha 50%, No MmeHbLen mepe Ha 60%, No MeHbLuen Mepe Ha 70%,
no mMeHblwen mepe Ha 80%, no MeHbLuen mepe Ha 90%, No MeHbLLEW Mepe Ha
95%, No meHbLUeN Mepe Ha 96%, N0 MeHbLUEN Mepe Ha 97 %, NO MeHbLLEN Mepe
Ha 98%, no meHbwen mepe Ha 99% WAEHTMYHA OAHOW WM HECKOMNBbKUM
aMWHOKMCNOTHBIM ~ MOCMNEeAOBAaTENbHOCTAM,  OMUCaHHBIM B HacTOALLEM
AOkyMeHTe. B n3obpeTeHnn fOMOMHUTENbHO PacKpbITbl aCnekTbl, B KOTOPbIX
NPOLUEHTHas A0NA MAEHTUYHOCTM, CocTaBnaLwas no MeHowen mepe 50%, no
MeHbLen mepe 60%, no meHbwen mepe 70%, no meHbwen mepe 80%, no
MeHblen mepe 90%, no meHbwen mepe 95%, no MeHblen mepe 96%, no
MeHbLlen mepe 97%, no meHblen mepe 98% wunu no meHblwen mepe 99%,
npumeHnmMma K nobbiM  NOCNEAOBATENBHOCTAM  CTPYKTYPHbIX —obnacremn,
onucaHHblx Ha ®urype 1, Hanpumep, VD1, VR1, Link1, VR2, VD2, Link2 nnn
LWapHMpHoM obnactn, M COOTBETCTBYET OMUCAHUIO WU SBMSETCS 4acTbio

HOCﬂe,EI,OBaTeﬂbHOCTeVI, npeanoXeHHbIX B HACToALLEM OrnncaHnn.

B ogHOM acnekte nonunenTuabl UM MOMEKynbl NONUNENTUAOB C ABOWHOW
CNEUNPUNYHOCTLIO, ONUCaHHbIE B HACTOSALLIEM KOHTEKCTE, MOTYT OblTb N3MEHEHBI
pasnmMyHbiMM crnocobammn, BKNHOYAs 3aMEHbl, AENeuUunn, YCEYEHUS U BCTaBKMU
OL4HOW WU HECKONMBbKMX aMUHOKMCNOT. B apyrom acnekte nonunenTtuabl Unm
MONEKynbl MOAMNENTUAOB C ABOMHOW CNEeuUdUYHOCTBIO, OMUCaHHble B
HaCTOoSLWEM KOHTEKCTe, MOryT Bkntovate 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 15, 20, 25,
30, 35, 40, 45 nnn 50 unn Bonee amMMHOKUCIIOTHBLIX 3aMEH, Aeneuvn unm
BCTaBok. B ewe ogHom pgpyrom acnekte nonunenTugbl WM MOJSEKyrnbl

NOSMNENTULOB C [ABOWHOM CNEUM®UYHOCTbI, OMUCaHHblE B  HACTOSILLEM
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KOHTEKCTe, MoryT Bkntovatb 1 — 5, 1-10,1-20,2-5,2-10,5-20,5-50
nnm 10 — 100 aMMHOKMUCIOTHbLIX 3aMeH, AeNneumn unm Bctasok. B ogHom acnekTte
1, 2, 3, 4,5, 6,7, 8 9 10, 15, 20, 25, 30, 35, 40, 45 nnn 50 nnm Bonee
aMWHOKNCNOTHBIX 3aMeH, Aeneuvn Wnu BCTaBOK MNPUMEHMMO K nobon w3
CTPYKTYPHbIX obnacTten, onucaHHblx Ha ®urype 1, Hanpumep, VD1, VR1, Link1,
VR2, VD2, Link2 vnn wapH1pHbiM obnactam. B nsobpeteHun 4ononHUTENBHO
packpbITbl acnekTbl, B koTopbix 1 —-5,1-10,1-20,2-5,2-10,5-20,5-50
nnm 10 — 100 aMUHOKUCNOTHBLIX 3aMEH, AeneumMn Unu BCTaBOK MPUMEHUMO K
nocnepoBaTenbHOCTAM OO0 M3 CTPYKTYPHbIX OBnacten, OnucaHHbIX Ha
durype 1, Hanpumep, VD1, VR1, Link1, VR2, VD2, Link2 unu LwapH1pHOn
obnactm, UM  COOTBETCTBYET  OMUCaHWMIO  WUNW  SBMAETCA  YacTbio

nocneoBaTenbHOCTEN, NPEANOXEHHbIX B HACTOALLEM AOKYMEHTE.

B ogoHom acnekte 1, 2, 3, 4,5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 35, 40, 45 vnmn 50
nnn Bonee ammHoKMCnoT moryT BbiTb gobaBneHbl B N-koHey mnu C-koHew,
nonvnenTnaga WnyM MONEKynbl MONUMNENTMAA, OMUCaHHbIM B HACTOSALLEM

AOKYMEHTE, Hanpumep, aMMHOKMUCIOTHbIE nocnegoBaTensHocTn 1 — 58.

B ogHom acnekte VD1 moxeT BbiTb NO MeHbLLen mepe Ha 50%, NoO MeHbLUEN
mMepe Ha 55%, no MeHblen mepe Ha 60%, No MeHbwen mepe Ha 65%, no
MeHbLLen mepe Ha 70%, No MeHbLlen mepe Ha 75%, No MeHbLLen mepe Ha 80%,
no MeHbLen mepe Ha 85%, no meHbLuen mepe Ha 90%, No MEHbLUEN MEPE Ha
91%, No meHbLUEN Mepe Ha 92%, N0 MeHbLLEN Mepe Ha 93%, N0 MEHbLLEN MEpEe
Ha 94%, N0 MeHbLLEN Mepe Ha 95%, N0 MeHbLLeN Mepe Ha 96%, NO MEeHbLLEN
mMepe Ha 97 %, No MmeHbLUeN Mepe Ha 98%, No MeHbLUEN Mepe Ha 99% naEHTUYEH

amMmunHokucnoTHom nocneposatensHocTn ¢ SEQ ID NO: 28.

B ogHom acnekte VR1 MOXeT BbiTb NO MeHbLLeEN Mepe Ha 50%, N0 MeHbLUEN
mMepe Ha 55%, no MeHblen mepe Ha 60%, NO MeHbwen mepe Ha 65%, no
MeHbLUEN mepe Ha 70%, No MeHbLIeN mepe Ha 75%, No MeHbLuen Mepe Ha 80%,
no MeHbLlen mepe Ha 85%, No meHbLuen mepe Ha 90%, NO MEHbLUEW MEPE Ha
91%, No MeHbLUEN Mepe Ha 92%, N0 MeHbLUEN Mepe Ha 93%, MO MEHbLLEN MEPE

Ha 94%, N0 MeHbLLEN Mepe Ha 95%, N0 MeHbLUEN Mepe Ha 96%, NO MEeHbLLEN



29

mMepe Ha 97 %, Nno MmeHbLUen Mepe Ha 98%, No MeHbLUeN Mepe Ha 99% naEHTUYEH

amMmunHokucnoTHom nocneposatensHocTn ¢ SEQ ID NO: 29.

B ogHom acnekte LINK1 nnu LINK2 moxeT 6bITb N0 MeHbLuen mepe Ha 50%, no
MeHbLUEN mepe Ha 55%, No MeHbLen mepe Ha 60%, NO MeHbLUEN Mepe Ha 65%,
no mMeHblwen mepe Ha 70%, No MeHbLueN Mepe Ha 75%, No MeHbLUEW Mepe Ha
80%, no meHbLUeN mepe Ha 85%, no MeHbLuen Mepe Ha 90%, No MeHbLLEN Mepe
Ha 91%, N0 MeHbLLEN Mepe Ha 92%, N0 MeHbLuen Mepe Ha 93%, NO MeHbLUEN
mMepe Ha 94%, nNo MeHblen mepe Ha 95%, NO MeHbwen mepe Ha 96%, no
MeHbLUEN Mepe Ha 97%, No MeHbLen mepe Ha 98%, No MeHbLLen mepe Ha 99%

MAEHTUYEH aMUHOKMCIOTHOW nocnepoBatensHocTn ¢ SEQ ID NO: 30.

B ogHom acnekte VD2 moxeT BbiTb N0 MeHblen mepe Ha 50%, No MeHbLUEN
mMepe Ha 55%, no meHbwen mepe Ha 60%, NO MeHbllen mepe Ha 65%, no
MeHbLUeN mepe Ha 70%, No MeHbLIeN Mepe Ha 75%, No MeHbLuen mepe Ha 80%,
no MeHbLlen mepe Ha 85%, no meHbLuen mepe Ha 90%, No MeHbLUEN Mepe Ha
91%, No meHbLUEN Mmepe Ha 92%, NO MeHbLLEN Mepe Ha 93%, NO MEHbLLEN MEpEe
Ha 94%, NO MeHbLeN Mepe Ha 95%, NO MeHbLuen Mepe Ha 96%, NO MeHbLLEN
mMepe Ha 97 %, No MmeHbLUen Mepe Ha 98%, No MeHbLUen Mepe Ha 99% naeHTUYEH

amMmunHokucnoTHom nocneposatensHocTn ¢ SEQ ID NO: 31.

B ogHom acnekte VR2 moxeT BbiTb NO MeHbLLen mepe Ha 50%, NO MeHbLUEN
mMepe Ha 55%, no MeHblen mepe Ha 60%, NoO MeHbwen mepe Ha 65%, no
MeHbLLeN mepe Ha 70%, No MeHbLIeEN mepe Ha 75%, No MeHbLLe Mmepe Ha 80%,
Nno MeHbLlen mepe Ha 85%, No MeHbLuen mepe Ha 90%, MO MEHbLUEN MEPE Ha
91%, No MmeHbLUEN Mepe Ha 92%, N0 MeHbLUEN Mepe Ha 93%, MO MEHbLLEN MEPE
Ha 94%, N0 MeHbLLEN Mepe Ha 95%, N0 MeHbLUEN Mepe Ha 96%, NO MEeHbLUEN
mMepe Ha 97 %, No MeHbLUEN Mepe Ha 98%, No MeHbLUen Mepe Ha 99% naeHTUYEH

amMmunHokucnoTHom nocneposatensHocTn ¢ SEQ ID NO: 32.

B ogHoM acnekTe wapHUp MOXET ObITb N0 MeHbLUEN Mepe Ha 50%, N0 MEHbLUEN
mMepe Ha 55%, no MeHblen mepe Ha 60%, NO MeHbwen mepe Ha 65%, no

MeHbLUEN mepe Ha 70%, No MeHbLIen mepe Ha 75%, No MeHbLuen Mepe Ha 80%,
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no MeHbLen mepe Ha 85%, no meHbLuen mepe Ha 90%, NO MEHbLUEN MEPE Ha
91%, No MeHbLUEN Mepe Ha 92%, N0 MeHbLUEN Mepe Ha 93%, N0 MEHbLLEN MEpEe
Ha 94%, N0 MeHbLLEN Mepe Ha 95%, N0 MeHbLueN Mepe Ha 96%, NO MeHbLUEN
mMepe Ha 97 %, no meHbLUen Mepe Ha 98%, No MeHbLuen Mepe Ha 99% naeHTUYEH
amuHokmcnoTHou nocnegoBarensHocTn ¢ SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID
NO: 3unn SEQ ID NO: 4. B ogHom acnekte CH2 MoxXeT BbITb N0 MEHbLUEN Mepe
Ha 50%, No MeHbLuEN Mepe Ha 55%, NO MeHbLuen Mepe Ha 60%, NO MeHbLUEN
mMepe Ha 65%, no meHblwen mepe Ha 70%, NO MeHbwen mepe Ha 75%, no
MeHbLLen mepe Ha 80%, No MmeHbLlen mepe Ha 85%, No MeHbLuen Mepe Ha 90%,
Nno MeHbLen mepe Ha 91%, No MeHbLuen Mepe Ha 92%, No MeHbLLEW Mepe Ha
93%, No MeHbLUeN Mepe Ha 94%, N0 MeHbLUeN Mepe Ha 95%, Mo MeHbLLEN Mepe
Ha 96%, N0 MeHbLleEN Mepe Ha 97 %, No MeHbllen mepe Ha 98%, N0 MeHbLUEN
mMepe Ha 99% naeHTU4YeH aMMHOKMCNOTHOM nocnegosaTensHocTh ¢ SEQ ID NO:
5 nnn SEQ ID NO: 6.
B oaHom acnekte Fc-yyacTtok MOXeT ObiTb MO MeHblien mepe Ha 50%, no
MeHbLUen mepe Ha 55%, no MmeHbLlen mepe Ha 60%, NO MeHbLLEN Mepe Ha 65%,
no mMeHbLen mepe Ha 70%, No MeHbLLEN Mepe Ha 75%, NO MEeHbLUEN MeEpe Ha
80%, no meHbLuen mepe Ha 85%, no MeHbLuen mepe Ha 90%, No MEHbLLEN Mepe
Ha 91%, N0 MeHbLLEN Mepe Ha 92%, N0 MeHbLLe Mepe Ha 93%, NO MEeHbLLEN
mepe Ha 94%, nNo MeHblen mepe Ha 95%, No MeHbwen mepe Ha 96%, no
MeHbLUEN Mepe Ha 97%, No MeHbLlen mepe Ha 98%, No MeHbLLen mepe Ha 99%
MAEHTUYEH aMmnHOKMcnoTHoM nocneposartensHocTn ¢ SEQ ID NO: 26 unmu SEQ
ID NO: 27.

B ogHOM acnekte B M300peTeHMM packpbIT NONMNENTUA, NOCneaoBaTenbHOCTb
KOTOPOro no MeHbLuen mepe Ha 50%, no meHblwen mepe Ha 60%, NO MEHbLLEN
mepe Ha 70%, no meHbwen mepe Ha 80%, No MeHbwen mepe Ha 90%, no
MeHbLUEN Mepe Ha 95%, No MeHbLUEN Mepe Ha 96%, N0 MeHbLLEN Mepe Ha 97 %,
no MeHbwen mepe Ha 98%, no MeHbwen mepe Ha 99% waeHTU4YHa

amuHokmcnoTHou nocneposarensHocTy ¢ SEQ ID NO: 43, 44, 45 vnn 46.

B oaHom acnekte nonunenTuabl UMM MONEKyNbl MOMWNENTUAOB C ABOWNHOMN

CNeuMdUYHOCTLIO, packpbiBaeMble B AaHHOM  OMMCaHWW, MoryT ObliTb
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MOAVPULMPOBaAHBI MyTEM 3aMeHbl OAHOrO WM  HECKONbKMX OCTaTKOB B
Pa3fMyHbIX, BO3MOXHO CENEKTUBHbIX, y4yacTkax Mo AJIMHE NOnMNenTUAHON
uenn. Takme 3amMeHbl MOTYT HOCUTb KOHCEPBAaTWBHLIN XapakTep, Hanpumep,
Korga oAHa aMMHOKUCNOTa 3aMEHAETCS aMUHOKUCIIOTOW C NOXOXEN CTPYKTYpPOM
N XapaKTepPUCTUKaMM, TaK Xe Kak Mpu 3ameHe rmapodobHON aMUHOKMUCIOTLI Ha
apyryro ruapodobHyro ammHokucnoty. Ewe ©Oonee koHcepBatmBHOM OypeTt
3aMeHa aMWHOKUCNOT OAMHAKOBOrO WIN MOXOXEro pasmepa U XMMUYECKOro
xXapakTepa, Kak, Hanpumep, npu 3amMeHe nenuynHa Ha wusonevuumH. B
nccnefoBaHMax — BapuauuMi - nocnefoBaTtenlbHOCTEWM  BHYTPU  CEMEWUCTB
BCTPEYaoLWMXCH B MPUPOAE FOMOMOrMYHbIX BEenkoB onpefeneHHble 3ameHbl
aMUHOKMCNOT AOMyCKaltoTCA valle, YeM Jpyrve, M OHWM 4acTo CBsf3aHbl CO
CXOACTBamMM MO pasmepy, 3apsgy, MNOMNSpHOCTU U rMApOdOBHOCTN Mexay
MCXOQHOWM aMWHOKUCINOTOM W €e 3aMeHOW, U TakoBOW SBMNSAETCHA OCHOBAa

onpegeneHna «kKoOHCepBaTUBHbIX 3aMeH».

B apyrom npegnodTUTENBHOM  BapuaHTe  OCYLLECTBMEHMS  MOnekyna
nonvnentTuaa ¢ ABOMHOMN CneundUYHOCTLIO B COOTBETCTBUN C U30OPETEHNEM,
yKasaHHas MONeKyrna HeceT aKTMBHOE BELLECTBO MMM €ro y4actoK, KOTopoe
CBA3AHO WM KOHBIOTMPOBaAHO C HEW. YKasaHHOE aKTMBHOE BELLECTBO MOXET
ObITb BbIOPAHO M3 rpynnbl, COCTOSALLEN U3 MOAAAIOLLENCA ODHAPYKEHUIO METKN,

NMMYHOCTUMYTMPYHOLLIEA MOSEKY bl U TepaneBTUYECKOro CpeaCcTBa.

Mopparowasaca obHapyXeHuto MeTka MoxeT ObiTb BbibpaHa w3 rpynnbi,
cocTosilen M3 BuoTuHa, cTpenTaBuanHa, PepmMeHTa Unm ero KartanmTuyecku
aKTMBHOro parMeHTa, paguoHyKnuaa, HaHo4acTuUbl, MOHA napamMarHUTHOro
MeTanna, nnm dnyopecueHTHORN, dhochopecUeHTHOM nnm
XEMUNFOMUHUCLEHTHOW Mornekynbl. Mogharowmecs obHapyKEHUIO MeTKU Ans
AMarHOCTUYECKMX LieNen BKIYaloT, Hanpumep, (rnyopecLUeHTHbIE METKM,
pPaguoOMETKN, (EPMEHTbI, 30HAbl HYKINEMHOBBIX KWUCNOT W  KOHTPacCTHblE

BeLlecTBa.

TepaneBTMYeckMe CpeacTBa, KOTOPbIE MOTYT acCoUMMPOBAaTLCS C MONEKynamm

no |/|306peTeH|/|+o BKNMOYaKOT MMMYHOMOAYINATOPLI, paanoaKkTUBHbIE COEAUNHEHNA,
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dhepmMeHTbl  (Hanpumep, nepdopuH), XUMUOTEpPaneBTUYECKME BeLlecTBa
(Hanpumep, umucnnaTuH) UM TOKCKH. [pyrme nogxopdwime TepaneBTUdecKkue
CPeACTBa BKIMHOYAOT HM3KOMOIEKYNSAPHbIE LIMTOTOKCUYECKME BELLECTBa, T. €.
COEAMHEHNS CO CMOCOBHOCTBIO YHUUYTOXAaTb KNETKN MIAEKONUTAIOLWMX, UMetroLmne
MOnekynapHyto maccy Hwke 700 [JanbToH. Takme CoefuHeHUa Takke MOryT
copgepxaTb TOKCUYHble MeTannbl, CroCoBHble OKasbiBaTb LIMTOTOKCUYECKUNA
apdekT. Kpome TOro, cregyet noHMMaTtb, YTO AaHHblE HU3KOMOSEKYNAPHbIE
LMTOTOKCUYECKME BELLECTBA TaKKe BKIOYAKOT NPONeKkapcTBa, T. . COeAUHEHNS,
KOTOpbIle, pacnagasch Unn npespaLwasch nog BO34ENCTBUEM (PUMONOrNYECKNX
yCrioBu, BbICBODOXAAKT LMTOTOKCUYECKMe BewlectBa. [lpumepbl Takmx
BELLECTB BKMHOYAKT UMCMNaTuH, MNPOU3BOAHbIE MaWTaH3WHa, padYenMuLmH
penyenMuUUMH,  KanuxeamuyuuH, — goueTakcen,  atono3ng,  remumutabuH,
ngocamumg, UPUHOTEKaH, mMendanan, MUTOKCaHTPOH, coppumep
HaTpunpoTodpuH I, Temosonomuna, TOMOTEKaH, TPUMETpeaT [OKYpOoHarT,
aypuctatnmH E, BMHKPUCTMH M OOKCOPYOMUMH, nenTugHble LUMTOTOKCUHBI, T. €.
Benku unn nx parmMeHTbl, CNOCOBHbIE YHUYTOXATb KINETKM MIEKOMUTAOLLMX.
Hanpumep, puumH, AWOTEPUMHBIA TOKCUH, OakTepuanbHbI 3K30TOKCUMH A
ncesgomoHac, [OHK-azy un PHK-asy; paguoHyknuabl, T. €. HecTabunbHbie
N30TOMblI B3MEMEHTOB, KOTOPbIE pacnajaroTca C OAHOBPEMEHHOM SMUCCUEN
ogHown unn Bonee a- unu B-yactuy unu y-nyden. Hanpumep, nog 131, peHun
186, nHgun111, uttpm 90, BucmyTt 210 n 213, aktnHui 225 n actatnH 213;
xenatumpyrowpme Bewectsa MOryt ObiTb MCMONb30BaHbl ANA  YNPOLLEHMS
accounaumn aaHHbIX PaguvoHYKNMAOB C MOSMEKynamu, UM ux MynbTUMEPS;
WMMYHOCTUMYIATOPbI, T.€. UMMYHHbIE 3(PEMEKTOPHbIE MONEKYMbl, KOTOpblE
CTUMYNMPYIOT UMMYHHBIV OTBET. Hanpumep, unTokmHel, Takme kak UJT-2 n IFN-y,
XEeMOKWHbI, Takne kak UJ1-8, daktop TpomboumTo-4, BenoKk-CTUMYNATOP pocTa
MENaHOMbI, aKTMBaTOPbl KOMMMEMEHTA; UMM AOMEHbl KCEHOreHHbIX Oernkos,
AOMEHbI annoreHHblx 6enkoB, AOMEHbl BUPYCHbIX/OakTepuanbHbix Oenkos,

BMPYCHble/bakTepuarnbHble NenTuabl.

[pyron acnekT HacTosiero M3o0peTeHns OTHOCUTCS 3aTeM K Moriekyne
HYKNENHOBOM KUCNOTbI, KOAMPYIOLEN MepByr MNOMNENnTUAHY Uenb Wunm

BTOPYIO MONUMNENTUAHYIO LieMb, KaK packpbiTO B HACTOSLLEM AOKYMEHTE, WK



33

BEKTOPY SKCMPEeCCUW, BKIOYaKOLWEMY TaKyl HyKIEeWHOBYHO KMcnoTy. Monekyna
HyknemHoBon kucnotel Moxetr Obime AHK, «kAHK, TMHK, PHK wnn wnx
KOMBUHaUMamMm. HykneotngHas nocrneaoBaTenbHOCTb, KoaupyroLas
KOHKPETHbIX  NenTuh, Oonuronentug wWnvM  nonvnentng, MoxeT  ObiTb
BCTpevarLencs B npupoae unm MOXeT ObiTb CuHTe3MpoBaHa. B uenowm,
cermeHTbl [OHK, koaupyrowme nentmabl, nonunentuabl M ©Oenku paHHoro
n3obpeteHnsa, cobpaHbl n3 pparmeHToB KAHK 1 KOPOTKMX ONUrOHYKNEOTUAHBIX
FIMHKEPOB NN XKe N3 CePUN ONTUIOHYKNEOTUAO0B ANS NONYyYEHNA CUHTETUYECKOrO
reHa, KOTOpbIM  CnocobeH  aKkcnpeccupoBatbCd B PEKOMOWHaAHTHOM
TPaHCKPUNUMOHHOW  eAuHuUe, coepXallen  perynatopHble  3NeMeHTbI,
obpasoBaHHblE M3 MUKPODHOro MNM BUPYCHOro onepoHa. lMoHsaTMe «NpoAyKT
3KCrpeccuMm» o3HavaeT nonunentug unu 6enok, ABNSHLWMACA €CTECTBEHHBIM
NPOAYKTOM TpaHCnsuMM reHa u nobor nocnefoBaTenbHOCTU HyKNENHOBOM
KACNOTbI, KOAMPYHOLLEN 3KBMBaneHTbl, obpasywwmeca B pesynbrate
BbIPOXAEHHOCTM reHEeTUYECKOro Koga u, Takmm obpasom, KoAUPYoLLEN Ty/Te xe
camyro(ble) HyknemHoByro(yro) KucnoTy(bl). [loHATHME «dparMeHT», ecnu
OTHOCUTCS K KOAMPYIOLLEN NOCnefoBaTenbHOCTX, O3HadaeT ydyactok [OHK,
BKMOYAKOWMMN  MEHbLUE, YEeM MONMHYK KOAMPYHOWYyro obnactb, NpOAYKT
3KCMPECCUM KOTOPOro MO CYyLLECTBY COXPAHSIET Ty Xe camyto BUONOrnMYeckyto
PYHKUMIO MM aKTUBHOCTb, YTO WU MPOAYKT 3KCMPEecCUM LIENON KOAMPYHOLLEN
obnactn. B 3aBMCMMOCTM OT nNpegHasHa4YeHHOro NUCMoNb30BaHUS HyKrenHoBas
KMCNoTa MOXET ObITb KOLOH-ONTUMM3MPOBaHa ANA SKCMPECCUM B MOAXOANALLEN
(Hanpumep, MUKPOBNONOrMYECKON) KneTKe-Xo3auHe. NB36BITOYHOCTD
Fr€eHEeTU4YEeCKOIo KOoJa IIO3BOJIACT KOAHWPOBAHHE€ HEKOTOPBLIX AMHHOKHCJIOT 60]’[66 yeM
OJHHUM KOJOHOM, OJHAKO HEKOTOPBLIE KOHKPETHbBIE KOAOHBI MEHEE «OIITUMAJIbBHbI», YEM
APyrue, 1o Ipu4uruHe OTHOCHUTEJILHOH AOCTYIIHOCTH NMOAXOAAIITUX TPHK, a TAKXKE APYTHUX

daxropor (Gustafsson et al., 2004).

HykneuHoBas kucnota MoxeT Obitb, Hanpumep, AHK, kAHK, MNMHK, PHK nnn mnx
KOMOMHAUMAMK, KakK OAHO-, TaKk W/WNNU ABYXHUTEBLIMWU, MNPUPOAHBIMUA UMK
cTabnnmampoBaHHbIMKU POpMamMKn MONMHYKNEOTULOB, TAKUMU KakK, Hanpumep,
NONMHYKNEeoTUAbI ¢ OCHOPOTUOATHBIM OCTOBOM, N MOXET COAepXaTb UMK HE

cofepXaTtb MHTPOHbI MPY YCMOBMM, YTO OH KOAMPYET NONMNenTUAHbIE Lienu.
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HyknenHosasa kucnota (Hanpumep, [OHK), 3atem, MoxeT BXOAuTb W/Wnu
3KCMpeccupoBaTbCa B MNOAXOAALWEM XO3aMHE C MNOJlyYeHMeM nonunentTmaa,
BKMOYaKOLWEro nonuvnenTuaHyo uenb no u3obpeteHuto. Takum  obpasom,
HyknenHosasa kucnoTta (Hanpumep, [HK), kogupyrowas nonmMnenTuaHyo Lenb no
n3obpeTeHno, MoxXeT ObITb WCMoMb3oBaHa B COOTBETCTBUM C WU3BECTHLIMMU
MeToAMKamM1, MOANMPULNPOBaHHBIMKM COOTBETCTBYHOLMM 0Dpa3oM C y4yeToM
pacKkpbITbIX B AaHHOM OMNUCaHWW WAEW, AN KOHCTPYMPOBaHUS BeKTopa
3KCMpeccuu, KOTOPbIW 3aTeM UCMONb3yeTca ANa TpaHcdopMaumm noaxoaaLlemn
KNETKN-XO3anHa ANA SKCNPEeCccun 1 NoyyYeHna nonvnentmuaa no n3obpeTeHuio,
Kak 9TO M3BECTHO M3 YPOBHSA TeXHUKW. HyknenHoBasa kucnota (Hanpumep, OHK,
wnM B Ccriydae  peTpoBUpyCHbix BektopoB — PHK), kogupyrowas
nonunentTugHyto(ble) Uenb(K), npeacTaBnsawowyd cobon coegmHeHne no
N3o0bpeTeHnto, MOXeT ObITb NpUCOeAMHEHa K OOWMPHOMY psgy  Apyrx
nocneaoBaTenbHOCTEN HYKNENHOBLIX kKMcnoT (Hanpumep, HK) ana sBegeqHns B
COOTBETCTBYHOLLEro X035MHa. HyknemHoBas KncnoTta-cnyTHUK 6yaeT 3aBuceTb OT
npupoabl xo3suHa, cnocoba eeeaeHns HK xo3amnHy 1 oT TOro, xenarensHo nm
nogaepXaHvue B SnNUCOManbHOM UNn MHTerpaumoHHon dopme. Kak npasmno,
HYKNEeNHOBasi KNCNOTa BBOAUTCA B BEKTOP 3KCMPECCUWN, TakOW Kak nnasmuaa,
COOTBETCTBYHOLLUEN OPUEHTALUMEN W MNPaBUNIBHON PaMKOW CYUTbIBAHUA AN
akcnpeccun. Ecnn Heobxogumo, TO HyKNeMHOBasi KUCNoTa MOXET OblITb
COeAMHEHa C COOTBETCTBYIOLUMMWN HYKNEOTUAHBIMU MOCNEA0BaTENBHOCTSAMMN,
obecneunBaroLLMMy KOOpAMHALMIO  TPaHCKPUNLmn n TpaHcnaumw,
pacnosHaBaeMbIMN  XenaTenbHbIM  XO38MHOM, XOTS Takme KOHTPOIbHbIE
3NemMeHTbl 0ObIMHO MMEKTCA B BEKTOPE 3KCrpeccun. BekTop BBOAUTCA 3aTeM
X036MHY C MOMOLLBI CTanAapTHbIX cnocoboB. Kak npasuno, He BCe X03seBa
TpaHcopmmpytoTcs  BekTopom. [loatomy Oyaer Heobxoaumo BbIAENUTL
TpaHcopMmnpoBaHHble kneTku-xosaesa. OgHa M3 MeToank otbopa BKOYaeT
BBEAEHME B BEKTOP 3KCMPECCUM NOCNe0BaTENbHOCTU HYKITEMHOBOW KMCOTbI C
nobbIMn  HEODXOAUMBIMWM ~ 3NIEMEHTaMMU  KOHTPONdA, KoTopas  KoaupyeT
BbIBpaHHbIN NPU3HaK B TPAaHCHOOPMUPOBAHHOW KINETKE, TakoW Kak yCTONYMBOCTb
K aHTMbmnotmkam. B kayectBe anbTepHaTuBbl reH AN Takoro BbIGMpaemoro

npusHaka MoxeT OblTb Ha APYroM BEKTOpe, KOTOpbIM WMCMonb3yeTca ANnd
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COBMECTHOW TpaHcopMaumm Xenaemon KneTku-xossmHa. KneTkm-xossesa,
KOTOpble Obinn TpaHCHOpPMMPOBaHbLI PEKOMOMHAHTHOW HYKNENHOBOW KUCIOTbI MO
N300pETEHNIO, KYNbTUBMPYHOT 3aTEM B TEYEHME AOCTATOYHOrO BPEMEHU U NP
COOTBETCTBYIOLLMX YCIOBUSIX, U3BECTHbIX CrneuuanucTtaMm AaHHom obnacTtu, C
YyY4EeTOM pPacKkpbITbiX B AaHHOM OMUCaHUM WAEWN, YTO BEAEeT K 3KCIpeccum

nonunentTnaa, KOTOprIZ Nnocrne 3Toro MOXeT ObITb BblAEmNeH.

N3BECTHO MHOXECTBO CUCTEM 3KCMPECCUM, BKNOYaroLWmx Baktepum (Hanpumep,
E. coli n Bacillus subtilis), gpoxckn (Hanpumep, Saccharomyces cerevisiae),
mMulenmansHbele rpubbl (Hanpumep, Aspergillus spec.), pacTUTENbHbIE KMETKW,
KNETKN XMBOTHbIX U HacekomblX. lMpegnoytutensHo, 4Tobbl cuctema Obina
KneTkamy MAEKonMTaroLWmX, TakumMm kak knetkm CHO, nmerommmncsa B Hanmumm

B AMepUKaHCKOM Konnekumm Tmnoebix kyneTyp ATCC.

B ogHOM BapuaHTe OCyLLECTBNEHUS COrfacHO OMMCaHUIo NpeanoxeH cnocod
NONyYeHUss MOMEKYNbl, COrnacHO HacTosWeMy OnuUcaHuKo, npuyYemM cnocob
BKMOYAET  KyNbTUBAUMIO  KNETKM-XO35IMHA, CNocoBHOM  SKCnpeccmpoBaTth
nonmMnNenTuaHyo(ble) uens(U) B YCNOBUSX, MNOAXOAAWMX ANS CTUMyRnauun

3KCNPeccumn ykasaHHoW(bIX) Lenu(en).

B opgHOM acnekte Ana MOMNyYeHUs KMNETOK, 3KCMPECCUPYHOLMX MOMEKYbI
COrnacHO HacToAWEMY OMMCaHWUIO, HYKNEWHOBBLIE KUCNOTbI, KOAMpPYHOLmME
NonMNenTUAHbIE UenW, BKNKYarLwme aoMeHbl cBasbiBaHMa TKP-anbda wn/unu
TKP-6eTa, KNOHMPYIOT B BEKTOPbLI 3KCMPECCUN, TAKUE KaK raMma-peTpoBUpyC Unm
-neHTmBMpyc. B gpyrom acnekte ansa nonyyveHWsa KNeToK, 3KCMPEeCCUPYHOLLMX
MOIEKYNbl COrnacHo Hactoswemy onncaHuo, PHK CUHTE3MpyrOT C NOMOLLLHO
METOAMK, M3BECTHbIX U3 YPOBHSA TEXHWUKW, HANPUMEP, TPaHCKPUMLMOHHBLIX CUCTEM
in vitro. CnHteanpoBaHnHsble in vitro PHK 3atem BBOAAT B NOAXOAALME KNETKN C

MOMOLLbHO 3MEKTPONopaLmMmn B LEENsSX 3KCNpeccun NonmnenTuaHbIX Lenen.

Ans yBenuYeHus ypoBHSI SKCMPECCUMM HYKIEMHOBbIE KUCHOTbI, KOAMPYHOLLME
Lienn COorfacHoO HacTOSALEMY OMMCaHWUID, MOTYT BbiTb PYHKLMOHANBHO CBSA3aHbI

C CUIIbHbIMKW MPOMOTOPaMK, TakKMMWM KaK AJIMHHbIE TEPpMUMHallbHblE MOBTOPLI
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petposupyca (LTR), uyutomeranosupyca (CMV), Bupyca CTBOMNOBbIX KIETOK
Mbiwm (MSCV) U3, doctornmuepat-knHason (PGK), B-akTmHOM, yOUKBUTUHOM
N KOMBUHMPOBaHHBIM NPOMOTOPOM BUpyca 06e3bsH 40 (SV40)/CD43, daktopom
anoHraumm (EF)-1a n npomoTopoM Bupyca Hekposa ceneséHku (SFFV). B
npeanoYTUTENbLHOM  BapuaHTe  OCYLLECTBMEHUS  MPOMOTOP  ABNAETCA
reTeponornMyHbIM MO OTHOLLEHMUIO K 3KCMPECCUPYEMOWN HYKNEMHOBOW KucnoTte. B
AOMOSIHEHME K CUIbHbIM MPOMOTOPaM SKCMPECCUOHHbIE KacCeTbl COrfacHo
HaCTOSALEeMY OMUCaHUIO MOryT COAEpPXaTb AOMOMHUTENMbHbIE 3MEMEHThI,
KOTOpblE MOrYT YCUNMBaTb 3KCMPECCUIO TPaHCreHa, BKMYasa LeHTpanbHbIv
nonunypuHoBbin TpakT (CPPT), KOTOpbIN cnOCOBCTBYET S4EPHON TpaHCroKaumm
NeHTUBMPYCHbIX KOHCTPYKUMK (Follenzi et al., 2000), n NOCT-TPaHCKPUNLUMOHHbLIN
pPerynsaTopHbIA 3nemMeHT Bupyca renatmrta cypkoB (WPRE), koTopbi noBbiwlaeT
YPOBEHb 3KCMPECCUMM TpaHCreHa 3a CYeT yBenuyeHus ctabunbHoctn PHK
(Zufferey et al., 1999) (Zufferey et al., 1999).

Anbcda- n 6GeTa-uenn [AOMeHa CBSA3bIBAHWA MOMEKYNbl MO  HAaCTOSLLEMY
N300peTEHNIO MOryT KOAMPOBaTLCA HYKNENHOBLIMM KMcroTamm,
NoKanM3oBaHHbIMW B OTAENbHbIX BEKTOpax, WM MOryT KOAMPOBaTbCA

nonnHykneoTngamMmu, nokanmn3oBaHHbIMM B OJHOM 1 TOM XXE BEKTOpPe.

B ogHOM BapuaHTe  OCYLUECTBMNEHMSI  KMETKa-X038MH  FeHeTUYEeCKM
MoandULMpPoBaHa, YToObl 3KCNPECCMPOoBaTh MOMEKYNY COrMacHo HacTosLEMY
onmcaHuo. KneTkn-xossiesa COrnacHo HacCTosWEMYy OMMCaHUo MOoryT ObiTb
annoreHHbIMMU WN ayTONOMMYHbIMM B OTHOLUEHUW MNauMeHTa, NoAnexallero

Te4yeHumio.

B ewe ogHom gpyrom acnekre nsobpeTteHrne OTHOCUTCA K dhapmMaLeBTUYECKOM
KOMMO3MLMK, coaepxawiemn MONeKyny  nonmnentmga C  ABOWHOW
CneuM@PUYHOCTEID B COOTBETCTBMM  C  HacTosawmMM  n3obpeTeHmewm,
HYKNenHOBYHO(ble) KUCIOTY(bl) UK BEKTOP(bl) SKCMPECCUn B COOTBETCTBUM C
HacToALMM M300pEeTEHMEM, WM KNETKY B COOTBETCTBMM C HaCTOALLMM
n3obpeTeHnMemM BMeCTe C O4HUM WIN  HECKOMNbKUMMK  phapmMaLeBTUYECKM

npunemnemMmbiMn HOCUTENAMUA nnn BCnomMorartesibHbIMU BeLecrBamMu.
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Komnoanymm no naobpeTeHno MoryT BKOYaTh HepacdacoBaHHbIe KOMMNO3ULMK
NEeKapCTBEHHbIX CPEACTB, NPUrogHble ANA NPOM3BOACTBa hapMaLeBTUHECKUX
KOMMNO3NUMIN (HanpuMmep, HEOYULLEHHBIX MW HECTEPUIbHBIX KOMMO3UUMK) U
apmaueBTUHECKUX KOMMNO3ULMK (T. €., KOMMNO3ULMIA, KOTOPble NoaXoa4aT And
BBEAEHUS CYOBbEKTY WM MNauumeHTy), KOTopble MOryT ObITb WCMOMb30BaHbl B
NONyYEeHUN €4UMHUYHBIX NEeKapCTBEHHbIX POpM. TakmMe KOMMO3ULMKM BKNHOYaoT
NPOMUNAKTUYECKN UK TepaneBTUYeckn dPPEKTUBHOE KONMHYECTBO MOMEKY bl
nonvnentmga (Bewecrtaa) C 4ABOMHOW CNeLUMdUYHOCTBIO ANA NPOdMNaKTUYECKNX
nvnu TepaneBTUYECKMX Lerneun, pacKpbiTOW B HaCTOALWEM KOHTEKCTe, Wnu
KomMOuHauuo Bewectsa W papmaueBTUYECKM MPUEMNIEMOrO  HOCUTENS.
MpepnoyTnTensHO, ecnum  KOMMo3vuuMM No  MU30DPETEHUO  BKIIOYaKOT
NpoMuUNakTU4ecKn nnu TepaneBTUYeckn 3PPEKTUBHOE KONMYECTBO O4HOI0 U
HECKOMbKMX BWAOB MOMEKYn Mo W300peTeHMo U1 dapMaueBTUYECKN

npUemMnemMbi HOCUTENb.

dapmaneBTMHECKME KOMMO3NLMN NPEANOYTUTENBHO BKIKOYAOT MOMEKybl NMnbo
B cBoboaHon dopme, nubo B Buae conu. [peanodyTuTenbHo, ecnv Cconu
ABNATCA (PapMaleBTUYECKM MPUEMIEMBIMM COMAMU MOSEKYS, TakMMM Kak,
Hanpumep, xnopua unu auetar (TpudTopaueTaT). CnegyeTt 3aMeTUTb, YTO COnm
MOMEKynn B COOTBETCTBUM C HaCTOAWMM WN30OpEeTeHMEM  CyLLEeCTBEHHO
OTNMYaOTCA OT MOSEKYN B WX COCTOSHUU(SX) in Vivo, Tak Kak MOMEKyrbl He

ABNAKTCA CONAMM in Vivo.

O4AVH 13 BapMaHTOB OCYLLECTBNEHNSA HACTOALEro M3obpeTeHnss OTHOCUTCS,
TakMm 0bpa3oMm, K He BCTpeYaroLLeNCa B NPUPOAE MOSEKYe B COOTBETCTBUM C
n3obpeTeHnem, KOTopasa MnorlydyeHa CUHTETUYECKMM Crnocobom (Hanpumep,
CMHTE3MpoBaHa) B Buae dapmaueBTnyeckn npuemnemon conn. Cnocobbl
CUHTETMYECKOro Nnony4YeHnsa NentTuaoB U/mnn NoNMNenTUAOB XOPOLLO U3BECTHbI
B AaHHown obnactn. Conu Monekyn B COOTBETCTBUM C HACTOALLMM M300peTEHEM
CYLECTBEHHO OTNNYArOTCHA OT MOSEKYN MO CBOEMY COCTOAHUIO(AM) in vivo, Tak
Kak CUHTE3MpOBaHHble MOMEKyfbl He SABNAKTCA  COnaMum  in Vivo.
MpepnoyTnTEnsHO, €Cnn CoNu SBNAKTCA dhapMaueBTUYECKM MpUEMNIEMbIMU

conamMm MONEeKyI. Conmn B COOTBETCTBUM C |/|306peTeH|/|eM BKNMHOYaKT LW ENOYHbIE
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N LLUENOYHO3EMENbHBIE CONMKM, TaknMe kKak conm pspoB  [odmencrepa,
BKNoYatoLLme B kadecTse aHnoHoB PO4*, SO4*, CH3COO-, CI, Br, NO3, ClO«,
I, SCN- n B kavecTBe katnoHoB NH4* Rb* K* Na* Cs* Li*, Zn?* Mg?*, Ca®*
Mn2*, Cu®* n Ba?*. B yacTtHocTK, conu BbibpaHbl 13 (NH4)3PO4, (NH4)2HPOs4,
(NH4)H2PO4, (NH4)2S04, NH4CH3COO, NH4Cl, NH4Br, NH4aNO3, NH4Cl1O4, NHal,
NH4SCN, Rb3sPO4, Rb2HPO4, RbH2PO4, Rb2S04, Rb4sCH3COO, Rb4Cl, Rb4Br,
RbasNO3, Rb4ClO4, Rbal, Rb4aSCN, K3aPO4, K2HPO4, KH2PO4, K2SO4, KCH3COO,
KCI, KBr, KNO3, KCIO4, KI, KSCN, NasPOs4, Na2HPO4, NaH2PO4, Na2SOs,
NaCHsCOO, NaCl, NaBr, NaNOs;, NaClO4, Nal, NaSCN, ZnCl2 Cs3POs,
Cs2HPO4, CsH2PO4, Cs2S04, CsCH3COO, CsCl, CsBr, CsNO3, CsClO4, Csl,
CsSCN, LisPOg4, Li2HPO4, LiH2PO4, Li2SO4, LICH3COO, LiCl, LiBr, LINO3, LiClO4,
Lil, LISCN, Cu2S04, Mg3(PO4)2, Mg2HP O4, Mg(H2PO4)2, Mg2S0O4, Mg(CH3COO)2,
MgClz, MgBrz2, Mg(NQOs)2, Mg(ClO4)2, Mglz2, Mg(SCN)2, MnClz, Ca3(POa4),,
CazHPO4, Ca(H2PO04)2, CaS0s4, Ca(CHsCOO)2, CaClz, CaBrz, Ca(NOs),
Ca(ClO4)2, Cal2, Ca(SCN)2, Bas(POas)2, Ba2HPOs4, Ba(H2PO4)2, BaSOs,
Ba(CHsCOO)2, BaClz, BaBrz, Ba(NO3)2, Ba(ClO4)2, Bal2 n Ba(SCN)2. OcobeHHo
npeanoyTuTensHbiMm aenstoTca auetat NH, MgClz, KH2POas, Na2S04, KCI, NaCl
n CaClz, Takmne kak Hanpumep, XNopUAHbIE UK aueTaTHble (TpudTopaueTaTHble)

conn.

B ogHOM acnekte nonunenTua, OMUCbIBAEMbIA B HACTOSLLEM KOHTEKCTE,
npeacraeneH B gopme dapmaueBTUyYeCkM npuemnemon conn. B gpyrom
acnekte nonunenTua npeacraeneH B gopme dapmMaueBTUYEeCKON Conu B

KpucTannmyeckom hopme.

B ogHom acnekte dapmaleBTU4eCcKM MNpuemMnemMasi Coflb, OnucbiBaeMasi B
HaCTOSILLEM KOHTEKCTE, OTHOCUTCS! K CONSIM, MMELLMM NPOUnN TOKCUYHOCTY B

AuanasoHe, KOTOopbIv Npremnem Ans papMaLeBTUYEeCKOro NPUMEHEHNS.

Ncnonb3yemoe B KOHTEKCTE AaHHOMO M300peTeHMs NOHATME «apMaLeBTUYECKM
npvemnemasi Cofnlb» OTHOCUTCS K MPOU3BOAHBIM PaCKPbIThIX NENTUAO0B, NPUYEM
nenTng MoAMUUMPOBaH MyTEM MOSMyYEHUS KUCIbIX MMM OCHOBHbIX CONEN

BellecTBa. Hanpumep, K1cnble conmn nony4yatroT n3 cBoOOLHOro OCHOBaHMA (Kak
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npaeBuno, rge HenTpanbHas dQopma IEeKapCTBEHHONO CpeacTBa  MMEET
HenTpanbHyto rpynny —NH2) ¢ npyumeHeHneM peakumm ¢ NOAXOAALLEN KUCITOTOW.
Mopxopsawme KACNOTbl  ANSA  MNOMNYYEHUS KUCMbIX COMEM  BKIHOYAKT  Kak
OpraHnYecKmMe KUCNOTbI, HAanpumep, YKCYCHYIO KMCIOTY, NPOMMOHOBYHO KUCIOTY,
FMAKONEBYIO KUCMOTY, MUMPOBMHOTPALHY KUCMOTY, LUABENEBYHO KUCMOTY,
AGNOYHYHO KMUCMOTY, MarnoOHOBYK KUCMOTY, SHTapHyH KUCMOTY, MalenHOBYHO
KACNOTY, (PymMapoByrO KUCIMOTY, BWHHYK KWUCMOTY, JIMMOHHYIO KMCIIOTY,
BOEH30MHYI0  KUCIMOTY,  KOPWYHYHO  KUCMOTY,  MUWHAAmnbHYH  KWUCMOTY,
MeTaHCyNb(OHOBYHO KMCNOTY, 3TaHCyNb(OHOBYHO KUCNOTY, n-
TONyOonCynbOKNCIOTY,  CanuMuMnoByO  KUCNOTY W nofobHble, Tak u
HeopraHn4yecKkmne KUCNoTbl, HanpuMep, CONSAHYH KUCMNOTY, BpOMMUCTOBOAOPOLHYHO
KUCNOTY, CEPHYI KUCMOTY, a30THYI KUCMNOTY, (POCHOPHYIO KUCMOTY U TOMY
nogobHole. W HaobopoT, NpPUroTOBNEHME OCHOBHbLIX COMEN  KUCMOTHBIX
KOMMOHEHTOB, KOTOPbIE MOrYyT MPUCYTCTBOBaTbL Ha NenTuAe, NPON3BOAUTCA NPU
MCNONb30BaHUN  PapMaLeBTUYECKN MPUEMIIEMOrO OCHOBaHWUS, TaKOro Kak
rMAPOKCUA, HATPUS, TMAPOKCUA Kanus, TMAPOKCUE, aMMOHUS, TMAPOKCUA KanbLms,

TPUMETUNaMmH 1 TOMy noaobHbIX.

B ogHOM acnekte dapmaueBTUYECKM MNPUEMIIEMBbIE COMM MOTYT MOBbIWATH
pacTBOPUMOCTb W/MNN CTabWbHOCTb NENTUAOB, OMUCLIBAEMbIX B HACTOSALLEM
KOHTekcTe. B apyrom acnekte dgapmaueBTUYECKME COMKM, OMUCbIBAEMblIE B
HaCTOSALLEM KOHTEKCTE, MOryT ObiTb MOfyYeHbl OObIMHBIMW CPpeacTBaMu U3
COOTBETCTBYHOLLErO NENTUAA-HOCUTENS UM KOMMMEKca C MNOMOLLLIO peakumw,
Hanpumep, NOAXOASALWEN KUCIMOTbl WM OCHOBaHWs C nentumgamum  unum
KOMMIieKcamm, OnuMcbiBaeMbIMM B HacTOSLEM KOHTEKCTe. B gpyrom acnekrte
dhapmaLeBTUHECKN NPUEMMEMBIE CONU NPELACTaBNEHbI B KPUCTANNMUYECKON UK
nonykpuctannuyeckon cdopme. B ewe B ogHOM acnekte dapmaueBTUYECKM
npuemneMble COnM MOryT BKMOYaTb, HAaNPUMEP, T€ COMNK, YTO ONMcaHbl B paboTe
«Handbook of Pharmaceutical Salts: Properties, Selection, and Use» asTopos P.
H. Stahl u C. G. Wermuth (Wiley-VCH 2002) n L. D. Bighley, S. M. Berge, D. C.
Monkhouse, B «Encyclopedia of Pharmaceutical Technology». nog penakuven
J. Swarbrick and J. C. Boylan, Vol. 13, Marcel Dekker, Inc., New York, Basel,
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Hong Kong 1995, ctp. 453-499, kaxpasa U3 3ThxX CCbINOK BKHOYEHA B HACTOSALLYHO

3as1BKY CCbISIKOM B €€ NOSIHOM O06beme.

N306peTeHne Takke BKOYaeT apmaneBTUYECKME KOMMO3NLMK, BKIFOYaroLLme
MONeKyny nonunentunga C ABOWHOM CrEUMPUYHOCTBIO MO N30DPETEHMIO U
TepaneBTUYECKOe aHTUTENO (Hanpumep, onyxonecneyndunyeckoe
MOHOKOHamNbHOE aHTUTENO), CNeLMPUYHOE K KOHKPETHOMY PakOBOMY aHTUMEHY,

N bapmaLeBTUHECKM MPUEMIEMBIN HOCUTENb.

B 04HOM KOHKPETHOM BapwaHTe OCYLLECTBMEHUSA NOHATUE «dapmMaLeBTUYECKM
npuemnemMbii» 03HavaeT OfOOPEeHHbIM HaA30pHbLIM OpraHoM denepansHOro
npaBuTeNbCTBa MMM WTaTa UM Haxoasawmmnca B nepevHe dgpapmakonen CLUA
nnn gpyrmx obwenpusHaHHbIX dapmakonen Ans NPUMEHEHUS Y XUBOTHbIX, B
YacTHOCTKM, Yy denoBeka. [loHATUE «HOCUTENBb» OTHOCUTCA K pasbaBuTento,
aAbloBaHTY, BCNOMOraTenbHOMY BELLEeCTBY UMW CPeAcTBY AOCTaBKW, BMECTE C
KOTOPbIM BBOAUTCHA TepaneBTUYeckoe CpPeacTBO. Takue dapmaueBTUYecKmne
HOCUTENM MOTYT ObiTb CTEPUNBHBIMU XUAKOCTSMU, TaKUMMU Kak BOAa M mMacna,
BKMOYaa Mosflydaemble U3 YrrneBOAOPOAOB, XUBOTHOMO WM CUHTETUYECKOrO
NPOUCXOXKAEHMS, TaKME KaK apaxmcoBOEe Macro, COeBOE Macro, MUHepanbHoe
Macno, KyHXyTHoe wMacrno v TomMy nopgobHoe. Bopa saBnsetcsa
npeanoYTUTENbHBIM  HOCUTENEM, ecnu  dapmaueBTUyeckas KoMMnosnums
BBOAMTCA BHYTpMBEHHO. COneBble pacTBOPbI M BOAHbIE pacTBOPbI AEKCTPO3bI U
rMuUepuHa MOryT Takke MCMNONb30BaTbCA B Ka4ecTBe XWAKUX HOCUTENEW, B
4YaCTHOCTW, ANA PacTBOPOB ANS MHbeKumW. lNMogxopsawme dapmaueBTuyeckme
BCNOMOraTesibHbIE BELLECTBA BKIMKOYAKOT Kpaxmarn, rioKo3y, NakTosy, caxapoay,
XenaTtuH, conoa, puc, Myky, Mern, Ccunukarene, creapart HaTtpus, MOHOCTeapar
rmyuepuHa, TanbK, xnopug Hatpua, docdaTr Hatpus, auetat HaTtpus, L-
MMCTUAMH, Cyxoe 0Be3XMPEHHOE MOSOKO, MMULEPWH, NPONUIEH, MMWKOMb, BOAY,
3TaHon n Tomy nofobHoe. Komnoavuyms npu HeoBXOAMMOCTU TakKe MOXET
copepxatb HebonbluMe KONMMYeCcTBa CMaqmMBarLMX WKW 3MYNbrUPYHOLLMX
BELLECTB Unn pH-perynupyrowmx BeLwecTB. Takme KOMnosvuymm Moryt ObiTb B
dhopMe pacTBOPOB, CYCMEH3UW, 3MYNbCUKA, TabneTok, nNunb, Kancyn,

MOPOLLKOB, COCTABOB MPOSIOHIMPOBaHHOIO BbICBODOXAEHNS N TOMY NOAOOHOrO.
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Kak npaBuno, MHrpeamneHTbl KOMNo3numr No N3obpeTeHmto noctTaBnanTcs nnmbo
B OTAENbHOCTH, NMOO B CMELLAHHOM BUAE B €4MHUYHOW NEKapCTBEHHON (hopme,
Hanpumep, B BUAE CyXoro NMopunm3npoBaHHOro nopoLuka nnm obesBoXeHHOro
KOHLEHTparta B repMeTUYECKMN YKYNOPEHHOM KOHTEMHEPE, TaKOM Kak amnyna unm
NakeTUK «calwey», C yKasaHMeM KONM4yecTBa akTMBHOro Bewectsa. Ecnum
KOMMNO3NLUMA NpefHasHadYeHa ANa BBeAEHUS C NOMOLLBIO MHAY3MW, OHa MOXET
ObITb passegeHa B OyTbinn ANa MHAY3UA, CoaepXKallen CTEPUNbHYIO BOAY WU
duramonornyecknt pacteop apmaleBTMYeCcKoro kadectsa. Ecnm komnosmuymsa
npegHasHadyeHa Ana BBeAEeHUS C  MOMOLUBbD  WHBbEKUMM, MOXeT ObiTb
npegocTaBrneHa amnyna CTepunbHOM  BOAbl  ANA  WHBEKUUMA  Unu
dpuramonornyeckn pacTeop, YTobbl MHrPeamMeHTbl MOXHO ObiNo cmewartb A0

BBEAEHUS.

[dpyro acnekT HacToswero un3obpeTeHuss OTHOCUTCA 3aTeM K MOIeKyne
nonunentTuga ¢ ABONHOM CrneumdPUYHOCTBIO B COOTBETCTBUM C M30OPETEHMEM,
HYKIEMHOBOM KUCNOTE MWW BEKTOPY 3KCMPEeCcCUnm B  COOTBETCTBUM C
n3obpeTteHnemM, Knetke B COOTBETCTBMM C  U300OpeTeHnem,  unm
dhapmaleBTUYECKOM KOMMO3ULMN B COOTBETCTBMM C  U30OpeTeHneM ans
npumMeHeHnsa B MeguumHe. Kak npaBuno, NpMMeHeHne MOMeKyrbl nonunentmuaa
C [ABOWHOW CMNeUnPUYHOCTBIO 3aBUCUT OT OCOBEHHOCTEN MEAULMHCKOro
NPUMEHEHNA NeNTUAHOro(bIX) aHTUreHa(oB), KOTOPbIA(bIE) PaCNO3HAETCA(KOTCS)

yKaszaHHOW MONEKYON, Kak 3TO ganee onmcaHo.

MpeaonouTuTensHOM  SBMNSIETCA  MONEKyna nonunentuga ¢  ABOWMHOW
CneUmMOUUYHOCTBI0 B COOTBETCTBUM C M30OPETEHMEM, HYKNENHOBAS KMCMOTa Ui
BEKTOP OKCMpPeccMm B COOTBETCTBMM C M30OpPETEeHMEeM, WM Knetka B
COOTBETCTBUN C M300peTeHMeM, wunu dapmaleBTuyeckass KoMnosuums B
COOTBETCTBUM C M300peTeHMeM Ans  MNPUMEHEHUS B NeYEeHUUM UM
npegynpexaeHun  3aboneBaHns MMM HapyleHus,  BbiOpPaHHbIX U3
NMMYHOIOMMYECKNE HapyLLEHNS, MHPEKLMOHHOE 3aboneBaHne, MHTOKCUKaLmMs u
pak, BKIoYas fNeyveHne unn npeaynpexaeHme psaa pakosbix 3adonesaHni nnm
APYTMX aHoMmarmbHbIX MponMdepaTuMBHbIX COCTOSIHWMKA, Bkntodas (HO ©e3

OrpaHnYeHns) criegyoLme: KapLunmHOMa, BKIKYas KapLMHOMY MOYEBOro NMy3bIps,
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MOJSTOYHOW >Kenesbl, TOJNCTOM KWLIKK, MOYKM, TMEYEHWN, JErkux, SUYHUKA,
NOMKENYAOYHON XKeNesbl, XKenyaka, NPeacTaTtenbHON Xenesbl, LWENKN MaTKu,
LLIMTOBUIHOM >XENE3bl M KOXW; BKIOYAS MITOCKOKMETOUHYHO KapLMHOMY; OMyX0onm
KPOBETBOPHOM CUCTEMbI NIMMQPOUAHOTO MNPOUCXOXAEHUS, BKMOYAs OCTPbIN
nmmagobnactHeln Nenkos, B-kneTouHyro numdomy, T-KNeTouHyro nmmdomy,
nmmcomy bepkuTTa; OnMyxonmM  KPOBETBOPHOM  CUCTEMbI  MUENOWAHOrO
NPOUCXOXAEHNA, BKIOYAs OCTPbIA U XPOHNUYECKUA MUENOrEHHbIE NENKO3bl U
NPOMMENOLMTAPHBLIN  NIEMKO3; OMyXOfiM ME3EHXMMAanbHOro MNPOUCXOXAEHWS,
BkMtovas  dwubpocapkomy n  pabaomMumocapkomy;  Apyrve  onyxoneBble
3aborneBaHusa,  BKOYas  MenaHOMy, CEMWHOMY,  TepaToKapLMHOMY,
HeMpobnactoMy W rfAMOMYy; OnyxoneBble 3aboneBaHus LUeHTpanbHOM U
nepuepmn4eckon HEpPBHOM CUCTEMbI, BKIOYas acTpoLMTOMY, HEMPODnacTomy,
rMMOMY, LIBaHHOMbI U OCTEOCapKoMy, U Apyrve onyxonesble 3aboneBaHus,
BKMKOYas MenaHoMmy, MUIMEHTHYIO KCEPOAEPMY, KepaTOaKTaHTOMy, CEMUHOMY,
PONNUKYNAPHBIA ~ pak  WWUTOBUMAHOM  Xene3bl WU TepaToKapLUHOMY.
[lononHuTenbHblE BMAbI paka MOryT BKMHOYaTb PONUKYNSPHbIE NUMGOMBI,
KapUMHOMbI C MyTaumen p53, rOpMOH-3aBUCKMbIE OMyXOnM MOSTOYHON XXenesbl,
NpeacTaTenbHOM Xenesbl U ANYHUKA U NPEeapakoBble MOPaKEeHUs, Takme Kak
CEMENHBIN afEeHOMAaTO3HbIM NONUMO3 U MUENOAUCMINACTUYECKNE CUHAPOMBI, HO
He orpaHNYMBasnCh MMN. B KOHKPETHLIX BapnaHTax OCYyLLECTBEHNS NeYEeHNe Unn
npesynpexaeHne 3roka4yecTBeHHOro 3abonesanns unm gucnponundepaTnBHbIX
N3MEHEHUN (Taknx Kak MeTannasumsa n UCnnasms) unu runepnponundepaTmnBHbIX
HapyLUEHMA OCYLLECTBNSAETCA C NMOMOLLLIO CnOCOBOB M KOMMO3ULMIM COrnacHoO
N300PETEHNIO B AIUYHNKE, MOYEBOM My3bIPE, MOSIOYHOMN Xenes3e, TONCTON KULLKE,
NErKNX, KOXEe, MNOLXKENYAOYHOW Xenese unm maTtke. B apyrmx KOHKPETHbIX
BapuaHTax OCYLUECTBMEHNA JI€YEHWE WNMU NPELYNPEXLEHNE CaPKOMbI,
MENaHOMbI UMK NENKO3a OCYLLECTBNAETCA C NOMOLLBLH CNOocoB0B 1 KOMMNO3ULMIA

cornacHo n3obpeTteHuio.

N306peTeHre Takke OTHOCUTCS K crnocobaM Bbl3blBaHUS MMMYHHOMO OTBETa Y
naumeHtTa unu cybbekTa, BKMHOYaOLWEeMy BBeAEeHVMe TeparneBTUYeCKu
3(PPEeKTMBHOrO  KOnMyecTBa  MOSEKynbl  MonunenTuaga C  ABOWMHOM

CNeumMdUYHOCTBI0O B COOTBETCTBUM C M30DpeTEHMEM UnK hbapmaLeBTUHECKON
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KOMMO3MLMN B COOTBETCTBMM C M30OpeTeHreM. B ogHOM acnekTe nonynaums
MONeKynbl nonunentTuaa C ABOMHOW ChNeumMdUYHOCTBIO B COOTBETCTBUM C
n3obpeteHneM wunm dapmaleBTMyeckass KOMMO3MLMS B COOTBETCTBUMM C

N300peTEHNEM BBOAUTCS NALUMEHTY UMM CYObEKTY, HYXXAatoLLEMYCS B HUX.

N306peTeHne pganee OTHOCUTCSH K CrocOBy YHUUTOXEHUS KINETOK-MULLEHEWN Yy
nauveHTa mnmn cybbekTa, BKYaloWeMy BBeLEeHME NaumeHTy 3dEKTUBHOIO
KONMMYecTBa MOIMEeKynbl nonunentuga ¢ ABOVMHOM  CNEUMPUYHOCTBIO B

COOTBETCTBUM C N30OPETEHMEM.

B n3obpeteHunn Takke npeanoxeHsl cnocodbl NpeaynpexaeHns, nevyeHnsa nnv
KOHTPONMMPOBaHWA OAHOr0 UMM HECKOMbKMX CUMMTOMOB, aCCOLMMPOBAHHBIX C
HapyleHnemM BOCManuTenbHOro xapaktepa y cybbekra, AONONHUTENBbHO
BKMOYaOLWMe BBEAEHME yKasaHHOMY CyObekTy TepaneBTUYeCKM  Unn
NPOPUNaKTUYECKN SPIEKTUBHONO KONMMYECTBaA OAHOrO0  WUIM  HECKOMbKUX
NPOTMBOBOCNANUTENbHbBIX BELLECTB COrnacHo unaobpeteHunto. B nsobpeterHumn
Takke npeanoXeHbl crnocobbl npeaynpexaeHuns, neyeHus nnu
KOHTPONMMPOBaHMA  CUMMTOMOB,  acCoOUMMPOBaHHbIX C  @ayTOMMMYHHbIM
3aboneBaHneM, AOMOMHUTENBHO BKIKOYaOLWME BBELEHNE YKa3aHHOMY CyObeKkTy
TepaneBTUYECKM NI NPOPUNAKTUYECKM SPPEKTUBHOMO KONMYECTBA OLHOMO UK
HECKOINMbKMX ~ MMMYHOMOZYIMPYHOLMX  BELLECTB  COrnacHo  MU300pEeTEHMIO.
NHdpekunoHHble  3aboneBaHus,  KOTOpble  MOAAANOTCA  NIEYEHUHO UMK
npeaynpexaeHuo € MOMOLLLKD  MOSEKyn nNoO  M30OpEeTeHuo,  BbI3BaHbI
BO3OyauTenaMm  MHQEeKuM,  BKYass  BUPYCbl,  Baktepun,  rpubbl,
OAHOKIMETOYHbIE OpPraHU3Mbl U BUPYCbI, HO HE OrpaHnymBasack UMu. BupycHble
3aboneBaHuns, NevYeHe Unn NpesynpexaeHne KOTopbIX BO3MOXHO C MOMOLLbHO
MONEKyn no M300peTeHMtd B COYETaAHUMM CO cnocobamm  HacToAwero
n3obpeTeHna BKOYaOT Bbi3BaHHbIE BUPYCOM renatuta A, renatuta B, renatuta
C, rpunna, BETPAHOW OCMbl, aAEHOBUPYCOM, BUPYCOM MPOCTOro reprneca | tmna
(BMr-1), smpycom npoctoro repneca |l Tuna (BII-Il), yymbl poratoro ckota,
PUHOBMPYCOM, SXOBUPYCOM, POTaBUPYCOM, CUHLUMTUAIBHLIM PeCcnmpaTopHbIM
BMPYCOM,  NanunioMaBupyCcoM,  ManoBaBMPyCOM,  LMUTOMEranoBuMpycoM,

3XMHOBMPYCOM, apbOBUPYCOM, XaHTaBMPYCOM, SHTEPOBMPYCOM Kokcaku,
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BMPYCOM CBWHKMK, BUPYCOM KOPW, BUPYCOM KpPacHyxu, NMorMoBUPYCOM, BUPYCOM
ocnbl, BUpycoMm OnwTenHa-bappa, Bupycom umMmyHoaeduumTa denoseka |
(BWY-I), Bupyc nmmyHogedpuumta yenoseka Il (BUY-II), HO He orpaHuymBasch
UMK, 1 BO3DYANTENSAMN BUPYCHBIX 3ab0neBaHnm, Takmx Kak BUPYCHbBIN MEHUHIAT,

3HUedanuT, AeHre Unn ocna, Ho He OrpaHNYMBasiCb UMM,

BaktepunaneHble 3aboneBaHusi, nedYeHne WnuM  NpefynpexaeHue KOTopbIX
BO3MOXXHO C MOMOLLbIO MOJIEKY MO M30BPETEHNIO B COMETaHUM CO cnocobamm
HaCTOALEro n3obpeTeHns BKOYalT Te, YTO Bbi3BaHbl HakTepmsmu, BKo4Yas
MUKOBaKTepun, pUKKETCUAMK, MUKONNaambl, Daktepun cemenctaa Nejsseria, S.
pneumonia, Borrelia burgdorferi (Goppenvos Jlavma), Bacillus antracis
(cnbupckan 4s3Ba), CTONOHAYHbIE MNanouYkM, CTPENTOKOKK, CTaUIOKOKK,
MukobakTepun, CTONBHSAYHbIE nanoudky, OGakTepuu, Bbi3blBAKOLLME KOKMHOLL,
xonepy, udymy, audTteputo, xnamumaum, Oaktepum cemenctsa S. aureus u

NermoHesnnbel, HO He orpaHn4YnBaAChb NMW.

MpoTo30MHbIE BONE3HW, NeYeHre UK NPeaynpPexaeHMe KOTOPbIX BO3MOXHO C
MOMOLL|bHO MOTEKYN Mo U30OPETEHUIO B COMETaHUM CO cnocobamu HacToALLEro
N300peTEHNs, KOTOPblE BbI3BaHbI MPOCTEULLMMM OpraHM3Mamiu, BKMHOYaoT
NEeVLIMaHNIO, KOKUWAMO3, TPUNAHOCOMbI UMM Mansputo, HO He OrpaHNYnBasChb
nvn. [lMapasutapHble 6G0ONE3HW, nevYeHVe WNM NPefynpPexXaeHne KOTOPbIX
BO3MOXHO C MOMOLLbFO MOJIEKYN MO M30OPETEHMIO B COMETAHUMN CO criocobamm
HacToALEero M300peTeHNs, KOTOpble BbI3BaHbl MapasnTamy, BKHOYaT

XnNamMmmnanos n pnKKeETCno3, HO He orpaHn4nBadaCb MMW.

Mpumepbl BO3OyanTenemn MHPEKUMA N MHPEKUMOHHBbIE 3ab60NEBaHNS BKIFOYAIOT,
HO 6e3 orpanunyeHus, Gaktepun (Hanpumep, Escherichia coli, Klebsiella
pneumoniae, Staphylococcus aureus, Enterococcus faecalis, Candida albicans,
Proteus vulgaris, Staphylococcus viridans v Pseudomonas aeruginosa), natorex
(Hanpumep, B-numdotponHbiv nanosasupyc (JIMNB); koknrowHaga nanoyka; Bupyc
bonesnn bopHa (BDV); KopoHaBMpPYC KPYMHOro poratoro CckoTa; BUPYC
XOPUOMEHWHINTA; BUPYC AeHre, BUpYC, E. coli; 3bona; axosupyc 1; axosupyc-11

(EV), sHpotokemH (LPS); sHTepobaktepumn; 3HTEpOOpdaHHbIM  BUPYC,
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3HTEPOBUPYCbI; BUPYCHbIM JIENKO3 KOLUEK, BMPYC Sulypa; BMPYC ReEnkosa
rmbboHoB (GALV); rpamoTpuuateneHble Baktepun, Helicobacter pylorii, Bupyc
renatuta B (HBV); Bupyc npoctoro repneca ; BWY-I; yutomeranosumpyc
YenoBeKka, KOPOHOBMPYC 4venoseka, Bupyc rpunna A, B n C; nernoHennsi
nevliMaHns  MeKCUKaHcKas;, NUCTEpUO3; BUPYC  KOPW;,  MEHMHIOKOKKMU;
MOPOUNMBMPYCHI; BUPYC renatuTa MbIEW, BUPYC NEnKo3a MbIlEeN; ramma-
repnecBmpyCc MblWeEN; PETPOBUMPYC MbIWEN; KOPOHaBUPYC MbILLEW, BUPYC
renatuta Mblwen; mMukobakTepuanbHbiM KOMMAEKC M; TFOHOKOKKW, BUpPYC
ncesgodymbl NTuL, napesosupyc B 19; npoctevwme poga Plasmodium
falciparum; NOKCBMPYC; CUHErHowHaa nanouka, potasupyc, Salmonella
typhiurium; wurennsl; CTPENTOKOKKW; NUMAOTPOMHbIA T-KNeToYHbIW BUPYC 1;

BUPYC KOPOBLEW OCMbI).

Ewe oanH acnekT HacToAwero M3obpeTeHnst OTHOCUTCS K Cnocoby rneyveHus
3aboneBaHVs UNM HapyleHWs, BKMOYaloLEMY BBELEHWE TepaneBTUYecku
3(pEKTUBHOTO  KONMMYECTBA  MONEKynbl  nonunentuaga C  ABOMHOM
CNeUMMOUYHOCTLIO B COOTBETCTBUM C U30OPETEHNEM, HYKNENHOBOW KUCNOTLI UM
BEKTOpa 3KCMPECCUN B COOTBETCTBUMN C U30OPETEHNEM, KNETKM B COOTBETCTBUM
C un3obpeTteHnemMm, nnu apmaueBTUYECKOM KOMMO3ULUMW B COOTBETCTBUMU C

n3obpeTeHnem.

Monekyna nonunenTtuaa ¢ 4BOMHOM CNEUNPUUHOCTBIO MO U30DPETEHMIO MOXET
NPUMEHATBCA B cnocobe npepynpexaeHus unu nedeHus 3aboneBaHus unm
COCTOSIHUS,, MHTEHCMBHOCTb CUMMTOMOB KOTOPOrO YMEHbLUAETCSl 3a CuYeT
BBEAEHNS MOMEKynbl MNonunenTMaa C ABOMHOM cneumdpuyHocTbro. Takue
nekapCTBEHHblE  cpeacTBa  MOryT  ObiTb  npeacTaBneHsl B BUAE
hapmaleBTUUYECKON KOMMO3ULMM BMECTE C  OAHMM WINN  HECKOSBbKUMMU
hapmaueBTUYECKM MPUEMMEMBIMUA  HOCUTENSIMA UMM BCIOMOraTenbHbIMU
BewectBamn. Monekynbl NONMNENTUAOB C ABOWMHOM CrneundUYHOCTLIO Ans
TepaneBTUYECKMX Lenen OObIMHO MOCTaBMATCHA Kak 4acTb CTEPUIIBHON
hapmaLeBTUYECKON KOMMO3ULMK, koTOpas 0BbI4HO BKMHOYaET
dapmaueBTUHECKM  MNpUeMnemMbln  HocuTenb. 3JTa  apmaueBTUyeckas

KoMno3muma MoXeT ObiTb npeactaesneHa nobon nopxogswen dopmon, (B
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3aBUCMMOCTU OT Xenaemoro crnocoba eBegeHus naumeHty). OHa moxeT ObITb
npeacraBneHa B BuAE €4MHUYHOM  NEKapCTBEHHOM  opMbl, OObIYHO
NpeLOCTaBnNAETCHA B repMETUHYHOM KOHTEMHEPE N MOXET ObITb MPeACTaBnNeHa kak
YacTb KoMmmnnekta. Takon KOMMNekT OObMHO (XOTS 37O He oba3aTtenbHo)
COAEPKUT WHCTPYKUMIO MO npuMeHeHuo. OH MOXET cofepXaTb MHOXEeCTBO
yKa3aHHbIX €4MHUYHBIX NTEKapCTBEHHbIX opM. PapmaLeBTnyeckas KoMno3numus
MOXeT ObITb npucnocobneHa Ana BBefeHUa nNobbiM MNOAXOAALLMM CNocoBoMm,
TakuM Kak napeHTepanbHbli (BKMOYas MOAKOXKHbBIM, BHYTPUMBILLEYHBIA WK
BHYTPUBEHHbIN) cnocob. Takme Komnosvumm MoryT ObiTb MNOSyYeHbl NHoObIM
CNnocoboM, N3BECTHBIM U3 YPOBHSA TEXHUKM PapMaLEeBTUKM, HANPUMep, 3a CYeT
cMeLLnBaHus aKTVBHOIO NHrpegneHTa c HocuTenem(amm) nnn

BCroMoraTtesnbHbIM(1) BELLECTBOM(aMM) B CTEPUSBHBIX YCIOBUSX.

B ogHOM acnekTe nentuabl Unu Apyrve MOonekyrnbl, OnnucaHHble B HACTOSALEM
KOHTEKCTe, MOryT KOMBUHMPOBAaTLCA C BOAHBIM HOcuTeneMm. B ogHom acnekTe
BOAHbIA HOCUTENMb BbIBMPaKOT 13: MOHOOBMEHHOE BELLECTBO, OKCUL arntoMUHNS,
cTeapar antoMuHUS, cTeapaT MarHus, NEUUTUMH, CbIBOPOTOUHbIE Benkm, Takue
KaK CbIBOPOTOYHbIN anbbyMmunH 4venoseka, OydepHbie BeLeCcTBa, Takue Kak
dopcdaTthl, rMvumH, copbuHoBas KucnoTa, copbaT Kanmsi, CMecu HenosHbIX
MALEPUAOB  HACbIWEHHbIX PacTUTENbHbIX KUPHBIX  KACMOT, COMU Ui
3NEKTPONUTHI, Takne Kak npoTaMunHCybgar, ABYy3aMeLleHHbIN
hoChOopHOKNCBIN  HaTpUK, Aukanbuus docdaT, aukanusa rmgpodocdar,
XNopua Hatpus, CONMM LUMHKA, KONNouaHas ABYOKUChH KPEMHWUSA, TpUCUNUKaT
MarHus, NONNBUHUINMPPOSNAOH, NONMBUHUNNUPPONUAOH-BUHMNALETAT,
BELleCTBAa Ha OCHOBE LENonosbl (HanpuMmep, MUKpOKpUCTannmnyeckas
Lennonosa, rMAPOKCUNPONMMETUNLENIONO03a, cyKkumHar auetara
rMAPOKCUNPONUIIMETUNLENSONO3bI, dpranat
rMAPOKCUNPONUIMETUNLENIONO3bI), KpaxMarn, MOHOrMApaT NakTo3bl, MaHHWT,
Tperanosa, naypuncynedar HaTpua M KpOCKapMennosa  HaTtpus,
NONMN3TUNEHINMKONb,  KapbOOKCUMETUMNLENNION03a HaTtpus, nonvakpunarsl,
nonMMeTakpunar, BOCKW, MNOMMSTUNEH-MONMMOKCUNPONUNEH-B610K-CONonMmMeps,

NONMM3TUNEHIMMKOIb N NaHOJTNH.
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B oaHOM acnekTe BOAHbIN HOCUTENb COAEPKUT MHOXECTBO KOMMOHEHTOB, TaKnX
Kak Boda, BMECTe C KOMMOHEHTOM B BWAE HEBOAHOINO HOCUTENS, TakuMM Kak
OonucaHHble B HacTosWweM AoKymeHTe. B gpyrom acnekte BOAHbIM HOCUTEINb
cnocobeH obecneumBath yrnyylleHHbIE CBOMCTBA B KOMBMHALMKM C NENTUAOM UM
APYrON  MOMEKYroW, OnucaHHbIMKM B HacCTOAWEM [OKYMEHTe, Hanpumep,
YNYYLEHHYIO pacTBOPUMOCTb, aKTUBHOCTb n/mnu ynyuLleHHble
WMMyHOTepaneBTu4deckne csouctea.  [loMMMO TOro, KOMMO3ULUMS MOXET
copepxaTb BCrnomoratefbHble BellecTBa, Takme kak Oydepbl, cBAsyowme
areHTbl, HanacTtHble BewlecTBa, pasbaBuTENW, apoMarTm3atopbl, CMasO4Hble
BewlecTBa n T. 4. «PapmMaLeBTUYECKN NpruemMnembln pasbaButenb», Hanpumep,
MOXET BKIOYaTh pactBopuTenn, oobemoobpasyrolme areHTbl, ctabunmsaTops,
ANCNEePCUOHHbIE  Cpeabl, Bewectsa  Ans nokpbITUS  0BONO4YKOWN,
aHTubakTepmanbHble U NPOTMBOrPMOKOBbIE  BELLECTBa, W30TOHUYECKME
BELLeCTBa W BELLECTBa, 3ajepXuBarolme BcacbiBaHWe u T.n., obnajarowme
dranonornyeckom COBMECTMMOCTLIO. Mpumepsbl hapmaLeBTUHECKN
npuemnemMblix pasdaBuTenen BKIOYaKT OAWH UM HECKONBKO (OU3NONOrNYECKUIA
pacTBop, PUIMOMNOrMYECKNX PacTBOpPOB C docdaTHbiM Bydepom, AEKCTPOoay,
FMALEPWVH, 3TaHOM U T. N., a Takke Ux KomOmHaumm. Bo mMHormx cnyyasx 6yget
NpeanoYTUTENbHO BKMKOYUTE B COCTaB OAHO WM HECKONBbKO W30TOHMYECKNX
BELLECTB, Hanpumep, caxapa, Takme Kak Tperanosa n caxaposa, MHOroatOMHbIE
CNUPTbI, TAKME KaK MaHHUT, copbutTon unn xnopug Hatpus. PapmaueBTnyeckn
npuemnemMble BELLECTBa, Takme Kak cMadvmBaroLme BewecTsa unm Hebonblume
KONM4ecTBa BCMOMOraTenbHbIX BELLECTB, TakKMX Kak CMadyvBarolme unm
3MYNbrmpyroLme BELLECTBA, KOHCEPBaHTLI Unn Bydepsl, Takke BXOAAT B 06beM
HacTosLwero m3obpeteHnsa. MoMMMO 3TOro, KOMMO3UUMS MOXET coaepxaTb
BCNOMOraTenbHble BellecTBa, TakMe kak Oydepbl, CBA3yHOLWME areHTbl,
BGanactHele BewlecTBa, pasdasBuTeny, apomaTmsaTtopbl WM CMasblBarOLME

BeLlecTsa.

J103MpOBKM MOMEKys MONMMMAENTUAOB C ABOWMHOM CNeumMUYHOCTBIO COrfacHo
HacTosiLeMy W300pEeTEeHU0 MOryT BapbUpPOBaTbCS B LUMPOKMX MNpeaenax B
3aBMCMMOCTW OT 3aboneBaHus UNW HapyleHWs, MOASEXKALUEro JeYeHMHo,

BO3pacta n coCtodaHna nHamBnga, nognexawlero neyvYeHmMo U 1. 4.; Hanpumep,
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noaxoaaWmnn gmanasoH LO3UPOBKU ANS MOMEKynbl nonvnentuga ¢ ABOWMHOM
CNeUN®PUUHOCTBEIO MOXET ObiTb Mexay 25 Hr/kr n 50 Mkr/kr. Bpay B KOHE4YHO

nTore onpeaensieT NoAXOASLLYH A03NPOBKY ANS UCMONb30BaHUS.

dapmaneBTMYeCcKMe KOMMO3ULMKN, BEKTOPLI, HYKITEMHOBBIE KUCIOTbI U KNETKU NO
n3o00bpeTeHnto MoryT ObITb NPEeAnoXeHbl B MO CyWecTBy 4YACTOM hopme,
HanpuMep, YNCTbIMM NO MeHbLUEN Mmepe Ha 80%, No MeHbLUen mepe Ha 85%, no
MeHbLLen mepe Ha 90%, No MeHbLen mepe Ha 91%, No MeHbLUEN Mepe Ha 92%,
no MeHbLen mepe Ha 93%, No MeHbLuen Mepe Ha 94%, No MeHbLLEW Mepe Ha
95%, No MeHbLUEN Mepe Ha 96%, NO MeHbLLeN Mepe Ha 97 %, MO MeHbLLEN Mepe

Ha 98%, no meHbwen mepe Ha 99% mnnu Ha 100%.

MpeanoyTnTenbHbIe XapakTEPUCTUKM K&XKLO0ro acnekta n3obpeTeHnsa OTHOCATCA
N K KaXaoMmy M3 OPYrMx acrnektoB C y4eTOM HeoBXOAUMbIX W3MEHEHUN.
[OKYMEHTbI M3 YPOBHA TEXHWKW, YNOMWHAEMble B HACTOAWEM [OKYMEHTE,
BKIHOYEHDbI B UX MOSIHOM OObeme, B TOM CTEMEHWU, B KOTOPOM 3TO paspeLleHo
3akoHOM. HecmoTps Ha TO, 4TO HacTosLee N3oOpeTEHNE MU ero NPenmyLLecTea
nogpobHO onucaHbl, CneayeT MnoHMMaTb, YTO MOryT ObiTb OCYLLECTBMEHbI
PasnMyHble U3MEHEHUS, 3aMeHbl U MoAUMUKALMN, HE BbIXOASALLME 38 PaMKM
CyWHOCTM M oObObema p[aHHOro Wn300peTeHus, Kak dTO OnpeaeneHo B
npunararoLmMxca nyHKTax opmynbl n3obpeteHus. HacToswee msobpeteHune
OyneT NpounnCTPUPOBaHO Aanee C MOMOLLLIO MOCNeayrWmMx MNpUMepos,
KOTOpbIE AaHbl UCKIIOYUTENBHO B LIENSX UIMKOCTPAUMN U HU B KOEM Mepe He

HanpaeneHbl Ha orpaHnyeHne obbvema n3obpeTeHns.

Ha o®urype 1 npeacraeneHa kpartkas 00630pHas cxema npeanoyvTUTENbHOro
BapmaHTa OCYLLECTBNEHNA HacTOALWEro n3obpeTeHns MOonekynel nonMnenTuaa
C ABOMHOM cneundmyHocTbo, cogepxawen Fc IgG1 gemoseka. VD1, VD2 =
BapunabenbHble 4OMEHBbI, NonyYeHHble 13 aHtuTena; VR1, VR2 = sapnabenbHbie
AoMeHbl, nonyyveHHble U3 TKP; Link1, Link2 = coeaguHuTenbHbie nuHkepsl, Cys-

Cys = UMCTENHOBbLIE MOCTUKHN.
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Ha owurype 2 npeacraeneHa kpatkaa ob3opHas cxema 4 pasnuyHbiX
KOHCTPYKUMW  MOMEKYN NONMNenTMaoB C  ABOWHOWM  CNEUUEUYHOCTLIO,
cogepxawmx Fc I1gG 4yenoseka, npoweawmx UCMbITAHNA B KOHTEKCTe
HacToswero nsobpeteHns. YepHein = obpasoBaHHble N3 TKP BapuabenbHbie
AOMEHbBI; CBETNO-CEPbIN = 0BpasoBaHHble U3 aHTUTEN BapuabdenbHble 4OMEHDI;
Benbi = KOHCTaHTHble AOMEHbI, 0bpasoBaHHble U3 Monekynbl 1gG Yenoseka.
MyTaumm «BbICTYN-BO-BNaauHy» npeacTtaBneHsl B Buge uunungpa. Monekynbl

anaten IA-ID B COOTBETCTBUM C N30OPETEHMEM.

Ha ®urype 3 npeacraBneH aHanm3 METOA0M 3KCKMH3NMOHHOM BIOXXKX pasnmnyHbIx
oucneymdpmyeckmx monekyn TKP/mAb ¢ MOnekynspHOM CTPyKTypou B
COOTBETCTBUN C KOHCTPYKUMAMMW, NpeacTaBneHHbIMM Ha Purype 2, KOTOpble
BbINN OuMLLEHbI C MOMOLLBIO 2-KONTOHOYHOrO npouecca ounctkn. CogepxaHve
MOHOMEpa pas3nuyHbIX Monekyn 6bino onpegeneHo cregyrowmm obpasom. |l
93,84%; lll: 96,54%; IV: 98,49%; IA_1: 95,48%,; IA_3: 98,45%; ID_1: 95,75%;
IC_4: 95,22%; IC_5: 92,76%; ID_4: 99,31%; ID_5: 99,44%.

Ha durype 4 npeacraeneHb! pesynbTathl aHannsa akTMBHOCTU ANSA PasfMyHbIX
Bucneymndpunyecknx KoHCTpykumn TKP/mAb (kak nokasaHo Ha OSurype 2),
CKOHCTPYMPOBaHHbIX Kak Monekynbl Ha ocHoBe I1gG4. Knetkn nuHin
Jurkat_ NFATRE_luc2 wuHkyOMpoBanM COBMECTHO C HarpyXeHHbimn BUU-
nentmgom SLYNTVATL (SEQ ID No. 7) knetkamm T2 B npuUCyTCTBUM
BO3pacTalmx KoHueHTpauun bucneunduyeckmx monekyn TKP (bssTKP).
Bucneuynduueckas monekyna TKP/mAb-guateno IA-IgG4 nposenana 6Gonee
BbICOKYO @KTUBHOCTb, YEM ABe anbTepHaTMBHbIE Monekynbl TKP/mADb ¢ gBonHoM

CneuUmMUYHOCTBIO.

Ha ®urype 5 npencraeneHbl pesynbTartbhl aHanmsa akTUBHOCTU 4111 Pa3fINYHbIX
Bucneumndpmyeckmx KoHcTpykumrm TKP/mAb (kak nokasaHo Ha urype 2),
CKOHCTPYMPOBaHHbIX Kak Monekynbl Ha ocHoBe IgG1. Knetkm nuHum
Jurkat_ NFATRE_luc2 wHkybupoBann COBMECTHO C HarpyXeHHeimn BUY-
nentmgom SLYNTVATL (SEQ ID No. 7) knetkamu T2 B npucyTCTBMM

BO3pacTalmMx KOHUeHTpaumn 6bucneundundeckmx monekyn TKP (bssTKP).
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Bucneundpurnyeckme monekynosl TKP/mAb-gmnateno ID_1, I1A_3 n IA1 nposasnanu
3HaunTENbHO Bonee BbICOKYH aKTUBHOCTb, YEM TPU anbTepHaTMBHbIE MOSEKY b

TKP/mAb-guateno ¢ ABOMHON CneumndUYHOCTLIO.

Ha durype 6 npepcraBneHbl pesynbTaTbl aHanusa akTMBHOCTUW, NPOBELEHHbIE
ANA pasnuyHbix Bucneynduyeckmx KoHCTpykumn TKP/mAb Ha ocHoBe 1gG1 (kak
nokasaHo Ha Purype 2), npu UCNONb30OBAHUN Pa3fnYHbIX BapuabenbHbIX
AOMeHOB aHTuTen, oba K3 KOTopbIX HaueneHol Ha komnnekc TKP-CD3.
KoHcTpykumsa ID_1 BknovaeT BapuabenbHble goMeHbl aHTutena UCHT1(V9),
HaueneHHoro Ha CD3, roe koHcTpykumn ID_4 v ID_5 BknrovaroT BapnabernbHble
AomeHbl anbdal/beta TKP-cneynduyHoro aHtutena BMAO31. Knetkn nuHum
Jurkat_NFATRE_luc2 wuHkyBupoBanm COBMECTHO C HarpyXeHHbimn BUY-
nentugom SLYNTVATL (SEQ ID No. 7) knetkamu T2 B npucyTCTBUM
BO3pacTaroLLmMx KOHUEHTpaumn Bucneyndudeckmx monekyn TKP (bssTKP).

Ha durype 7 npeacraeneHa kpatkas 0630pHas cxema BO3MOXHbIX OpUEHTaLMK
nomeHoB VD n VR B monekynax no Hactoswemy naodbpetenunto. VH: VH-gomeH,
obpasoBaHHbIN 13 aHTuTena, VL: VL-gomeH, obpasoBaHHbIn N3 aHtutena; Va:

oBpasoBaHHbI 13 TKP V-anbda; VB: obpasosaHHbIn 13 TKP V-6eTa.

Ha durype 8 npeacraeneHbl pesynbTaTbl aHanmsa METOAOM 3KCKIHO3NOHHOM
BO>XX arperatoB (HMWS — BbicokOMONEKyNSpHbIX (opakummn) Cpean pasnmyHblx
Bucneumdpmyecknx monekyn TKP/mAb Ha ocHoBe monekyn 1gG1. Arperatbl
aHanuMampoBanu nocne O4YMCTKM 1 nocne xpaHeHna monekyn npm 40°C B TeyeHne

1 Hepenn n 2 Heaenb, COOTBETCTBEHHO.

Ha ®urype 9 npepcraBneHbl pesynbTaTbl aHanmsa akTMBHOCTW, NPOBEAEHHOIO
Ans pasnuuHbix Bucneumdumyeckmx monekyn TKP/mAb Ha ocHoBe monekyn
IgG1. AKTMBHOCTb aHanma3mpoBani Nocne OYUCTKN M NOCNE XPaHEHNA MOJIEKYI
npu 40°C B TeueHne 1 Hepenu v 2 Hepenb, COOTBETCTBEHHO. XpaHEHWE B
ycnosuax ctpecca npu 40°C He NpuBErNo K CyLECTBEHHOM MOTEPU aKTUBHOCTU

monekyn, HO ana monekyn Il n IV 6eino obHapyeHO pe3koe MNOoBbILLEHME
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Hecneynduyeckon (T. €. MULLEHb-HE3ABMCUMOMN) akTMBauun T-KNETOK NUHUM
Jurkat.

Ha durype 10 npeacraBneHbl pesynbTaTbl aHanu3a BbICBODOXAEHUS
nakTaTgermaporeHasbl ANa  pasnuyHbiXx  BUcCneungUUecknx  KOHCTPYKLUK
TKP/mADb (kak nokasaHo Ha durype 2), CKOHCTPYMPOBAHHbLIX KaK MOMEKyrbl Ha
ocHoBe IgG1. MKIIK, BblaeneHHble y 340pOBOro AOHOPA, WHKYOupoBanu
COBMECTHO C HarpyxeHHeiMn BUY-nentugom SLYNTVATL (SEQ ID No. 7)
knetkamm T2 B NpUCYTCTBUKM BO3pacTaroLLMX KOHLEHTpaumMn Bucneumndpmyeckmnx
monekyn TKP (bssTKP). bucneundguyeckme monekynsl TKP/mAb-gnateno 1A_3
n ID_1 BbI3biBanu 3HauMTeNbHO Bonee CUnbHbIM NN3NC KNETOK-MULLEHEW, YEM
Tpn  anbTepHaTuBHble  Monekynel  TKP/mAb-guateno ¢ 4BOMHOM
cneumduyHOCTBIO. Kak nokasaHo Ha rpadumke ¢ npaBOM CTOPOHbI, HU OgHa U3
npoaHanmnanpoBaHHbIX Brucneumdpuryeckmx KoHCTpykum TKP/mAb He Bbi3biBana
noggaroLerocs oBHapyXeHuto nuauca T2-kneTok, Harpy>XeHHbIX

HepeneBaHTHbIM nentugom (SEQ ID No. 49).

Ha durype 11 npeacraeneHbl pesynbTaTbl aHanu3a BbICBODOXAEHUS
nakraraermaporeHassl ansa ducneuyndunyeckon koHCTpykummn TKP/mAb-gnateno
IA 5 MUWEHLID KOTOPOro SABNSAETCS OMnyxoneacCoUMMPOBaHHbIA  NEnTU
PRAME-004 (SEQ ID No. 49), npeseHtupyembin Ha HLA-A*02. CD8-
nonoXuTenbHble T-KNETKW, BbIAENEHHbIE Y 340POBOro AOHOPa, MHKYOupoBanm
COBMECTHO C nNWHUSMM pakoBbix knetok UACC-257, SW982 n U20S,
NPE3EHTUPYIOWKMX pasnmyHble Konnyectea komnnekcos nentnga PRAME-004 n
HLA-A*02-1 Ha kneTo4yHou nosepxHocTn (npubn. 1100, npubn. 770 n npnbn. 240
KOMMM Ha KNeTKy, COOTBETCTBEHHO, Kak OblNo onpeaeneHo ¢ NoMoLLb0 METo4a
MC) npw cooTHOWeEHUN 3PPEKTOPOB K MULWEHAM 51 B NPUCYTCTBUM
BO3pacTarwmx koHueHTpauun monekyn TKP/mAb-gmuateno. Yepes 48
COBMECTHOrO KyrnbTUBUPOBaHUS MNPOBOAUNN KONMUYECTBEHHOE OMNpeaeneHne
nm3nca  KNeToK-MULIEHEW MpU  UCMONb30BaHWM aHanmsa BbICBODOXAEHNA
nakTaTaermaporeHasbl B COOTBETCTBUM C  UHCTPYKUMSMWM  MPOU3BOAUTENSA

(Promega).
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Ha durype 12 npeacraBneHbl pesynbTaTbl aHanu3a BbICBODOXAEHUS
nakrargermgporeHassl gna tucneumpmnyeckmnx KOHCTpykumn TKP/mAb-grnaTteno
IA_5 n IA_6 npuv NCMNob30BaHUM TKP c CO3peBLUEN
CcTabnnbHOCTLH/aPPUHHOCTBIO N UX YIYYLLIEHHOM BEPCUN, COOTBETCTBEHHO, K
onyxoneaccoummposanHHomy nentuagy PRAME-004 (SEQ ID No. 49),
npeseHTpyemomy Ha HLA-A*02. CD8-nonoxuTtenbHble T-KNeTkuy, BblaeNeHHbIe
y 340pOBOro [OHOpa, WHKYBMpoBanm COBMECTHO C JfIMHUEW PakoBbIX KMETOK
U20S, npeseHTupyowmx npmdn. 240 konun Ha kneTtky komnnekcos PRAME-
004:HLA-A*02-1, unn He HarpyXeHHble T2-kneTkn (COOTHOoLWEeHMe ahdPEKTOPOB
K MUweHam 5:1) B NPUCYTCTBMM BO3pacTalroMX KOHLUEHTpauuMi MOSEeKyn
TKP/mAb-gunateno. Yepes 48 COBMECTHOro KynbTUBUPOBaHWS MNPOBOAWUIN
KONMMYECTBEHHOE OnpefeneHne nmanca KneTok-MULEHEN NPpU NUCMONb30BaHUN
aHanusa BbICBODOXAEHVS  nakTataerngporeHasbl B COOTBETCTBUMM  C

WMHCTPYKUMaMK nponssoautena (Promega).

Ha durype 13 npeacraBneHbl pesynbTaTbl N3y4YeHUst CTabunbHOCTU B YCNOBUAX
TepMmyeckoro crpecca ansa koHcTpykumrn TKP/mAb-anateno IA 5 v 1A _6 npwu
ncnonb3osaHmm TKP ¢ cospeBlen CTabunbHOCTbIO/aPPUHHOCTBIO U KnX
YNyuLLEHHOW BEPCUM, COOTBETCTBEHHO, K OMyxosfieaccounmpoBaHHOMY NenTuay
PRAME-004 (SEQ ID No. 49), npeseHTupyemomy Ha HLA-A*02. B 3Tux uensax
Benku nepeBoaunm B nekapcTBeHHyo opmy B PBS ¢ koHUeHTpauven 1 mr/mn
n 3atem xpaHunu npu 40°C B TeueHre AByx Hepenb. LlenocTtHocTb n cTteneHb
na3pneveHns Oenka oueHMBanM C MNOMOLLLH SKCKIMHO3NMOHHOM BIXX. Tak
KONMNYECTBO BbICOKOMOMNEKYNAPHBIX Ppakumn onpesenann B COOTBETCTBUM C
NPOLEHTHBIM 3HaYeHNeM nnowaamn nuka, 3HMPOBaHHONO A0 OCHOBHOMO MUKa.
CteneHb u3BneYeHns MOHOMepHOro 6enka noacyuTbIBanM, CcpaBHMBasd
nnoLwaam OCHOBHOrO nuka obpasuoB, HE NOABEPraBLLUMXCA W NOABEPraBLUNXCA

CTPECCOBOMY BO34ENCTBUIO.

NMPNMEPHDI

NPUMEP 1:
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KoHcTpyupoBaHue Fc-copepxawmx oucneundpunueckux TKP/mAb-guaten m
KOHTPOJIbHbIX MOJIEKYJ1.

Fc-cogepxawme Oucneyndpuyeckmne TKP/mAb-gnatena wn  KOHTPOmbHbIE
MONeKynbl (Kak nokaszaHo Ha durype 2) ObinM  CKOHCTPyMpoOBaHbl AN
crneumdunyeckoro ceasbiBaHus ¢ komnnekcom TKP-CD3 yenoseka 1 KOMMAEKCoM
nentmga u monekynel MHC, Bknovarowmx nonydeHHsin n3 BUY nentug
SLYNTVATL (SQ ID No. 7), cBasaHHbin ¢ Monekynon HLA-A2*01. [Onga
HauenmBaHma Ha komnnekc TKP-CD3 wcnonb3oBanm pgomenbl VH wmn VL,
nonyyeHHole 13 CD3-cneumduyeckoro, rymMaHuU3MpOBaHHOrO  aHTuTena
hUCHT1(V9), onucarHoro B pabote Zhu 1 coasT. (Identification of heavy chain
residues in a humanized anti-CD3 antibody important for efficient antigen binding
and T cell activation. J Immunol, 1995, 155, 1903-1910), nnmn gomeHsl VH n VL,
nonyyeHHole 13 anbda-/Oeta-TKP-cneungpumueckoro antutena BMAO31,
onucaHHoro B pabote Shearman wu coasT. (Construction, expression and
characterization of humanized antibodies directed against the human alpha/beta
T cell receptor. J Immunol, 1991, 147, 4366-73), U WUCNONb3yEMbIA B
rymaHmampoBaHHon Bepcum BapuaHT 10 (cobcTBeHHble AanHble). [Onsa
HaLenMBaHUs Ha KOMMNNekc nentuaa u monekynsli MHC ncnonb3oBanu 4OMeHbI
V-anbha n V-6eta onmucaHHOro paHee OAHOLENOYEYHOro T-KNeTo4YHOro
peuentopa 868Z11 4yenoBeka C co3peBLEN CTabUNbHOCTLH/ahPUHHOCTLIO,
packpbiToro B paborte Aggen um coaer. (ldentification and engineering of human
variable regions that allow expression of stable single-chain T cell receptors.
PEDS, 2011, 24, 361 — 372).

B cnyyae Fc-cogepxawmx Bucneyndunyeckmx TKP/mAb-gnaten
nocnegoatensHoctn [OHK, kogupytowme pasnuyHbie kombuHaumm VH u V0L
(cootBeTtcTBYtOLMe VD1 1 VD2, cootTBeTcTBEHHO) U Va n Vb (cooTBeTcTBYOWME
VR1 1 VR2, cOOTBETCTBEHHO), a Takke kogupyrowme nuHkepbl Link1 u Link2,
OblM  NOMy4YeHbl C MOMOLLBIO TFEHETMYECKOro cuHTesa. [lonyyeHHble B
pesynbTarte nocnegosarensHoct [OHK knoHupoBann B pamke B BEKTOPbI
3KCMpeccun, Koaupyrwme wapHupHyto obnacte, CH2- u CH3-gowmen,
nony4eHHbn 13 IgG4 yenoseka [kog goctyna Ne: K0O1316] n IgG1 yenoseka [kog

poctyna Ne:  P01857], cCOOTBETCTBEHHO, W OblM panee reHeTUYECKU
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MoaMduLMpoBaHbl. [eHeTudeckme mMogudmkaumm OocywecTBnannM B Lenax
BHEAPEHMa MyTauMi Tuna «BbICTYyN-BO-BnaguHy» B CH3-gomeHbl ¢
AOMNOSTHUTENBHON MEXLENOYEeUHON cTtabunmsaumen 3a CcyeT AucynbduaHoOn
cBA3N M Oe3 Hee; B uenax yganeHua camta N-rnukosvnuposaHna B CH2
(Hanpumep, mytaumna N297Q ); B Lenax BBEAEHUS MyTauui CauneHcuHra reHa
Fc; B uenax sBegeHuns, Anga AOMOMHUTENBHOW cTabunusauuuv, AncynbduaHOW
cea3m B VL n VH, cooTBeTCTBEHHO, cornacHo cnocobam, onnucaHHbIM B paboTe
Reiter v coasr. (Stabilization of the Fv Fragments in Recombinant Immunotoxins
by Disulfide Bonds Engineered into Conserved Framework Regions.
Biochemistry, 1994, 33, 5451 — 5459). O630p nony4eHHbIX Bucneundpuyeckmx
TKP/mAb-guaren, nx BapuaHThl, a Takke COOTBETCTBYOLLME

nocnefoBaTensHOCTV NpeacTasneHsl B Tabnuue 1.

Tabnuya 1. O630p BCex MOnydYeHHbIX W OUEHeHHbIX Fc-copepxaiymx
Bucneumdpmyecknx TKP/mAb-gnaten:

KiH: «BbicTyn-Bo-BnaauHy»; K/O: cavneHcuHr reHa Fc; KiH-ds: «BbICTyn-BO-
BNaguHy» co cTabmnunaaumen 3a CHEeT NCKYCCTBEHHOM ANCYNbGOUAHON CBA3M ANS
coegmHerns CH3 un CH3’; ds-hUCHT1(V9): co crabunmsaumen 3a cyet
ancynedunagHon ceasn BapuabenbHbix gomeHoB hUCHT1(V9); Link1: nuHkep,

coeguHsowmn VR1 n VD1.

Monekyna | TKP MoHoknoHanbHoe | SEQ ID | moaudumkaumm
aHTUTENO

IA-1gG4 868211 hUCHT1(V9) SEQID | I1gG4 (KiH)
No. 8
SEQID
No. 9

IA_1 868211 hUCHT1(V9) SEQID |IgG1 (K/O,
No. 10 KiH)
SEQID
No. 11

IA_2 868211 hUCHT1(V9) SEQID |I1gG1 (K/O,
No. 12 KiH-ds)
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SEQID
No. 13

IA_3 868211 ds-hUCHT1(V9) SEQID |I1gG1 (K/O,
No. 14 KiH-ds)
SEQID
No. 15

ID_1 868211 ds-hUCHT1(V9) SEQID |I1gG1 (K/O,
No. 16 KiH-ds)
SEQID
No. 17

IC_4 868211 hBMAO31(var10) SEQID |I1gG1 (K/O,
No. 18 KiH-ds)
SEQ ID
No. 19

IC_5 8687211 hBMAO31(var10) SEQ ID | yanuHeHHbIn
No. 20 Link1 1gG1
SEQID | (K/O, KiH-ds)
No. 21

ID_4 868211 hBMAO31(var10) SEQID |I1gG1 (K/O,
No. 22 KiH-ds)
SEQID
No. 23

ID 5 8687211 hBMAO31(var10) SEQ ID | yAnuHEHHbIV
No. 24 Link1 1gG1
SEQID | (K/O, KiH-ds)
No. 25

IA_5 R16P1C10I hUCHT1(Var17) SEQID |I1gG1 (K/O,
No. 43 KiH-ds)
SEQID
No. 44

IA_6 R16P1C10l#6 | hUCHT1(Var17) SEQ_ID | I1gG1 (K/O,
No. 45 KiH-ds)
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SEQ ID
No. 46

Bbinn CKOHCTpyMpOBaHbl pasnuyHble KOHTPOSbHblE MOMeKynbl, obnagarowime
Takon e cneyndunyHocTblo, Tabnuua 2, ¢ UCNoNb30BaHMEM YKasaHHbIX
aomeHoB VH, VL, V-anba mn V-Oeta B KOMOWHAUMAX C MOMyYEHHbIMU U3
monekyn IgG1 nnm IgG4 KOHCTaHTHBIMW AOMEHaMU, UMEKLWMMUN FreHETUYECKM

MOANDULMPOBAHHbBIE XapaKTEPUCTUKM, ONMUCAHHbIE BbiLLE.

Tabnmua 2: O630p BCex MOMyyYeHHbIX W OUeHeHHbIX Fc-copepxalymx
BucneynmyecKknx KOHTPOBHBIX MOMNEKYI:

KiH: «BbicTyn-Bo-BnaguHy»; K/O: canneHcuHr reHa Fc.

Monekyna TKP MoHoknoHansbHoe | SEQ ID Mogudukauum
aHTUTENO
l-1gG4 868211 | hUCHT1(V9) SEQ ID No. | IgG4 (KiH)
38
SEQ ID No.
39
IV-IgG4 868Z11 | hUCHT1(V9) SEQ ID No. | IgG4
40
SEQ ID No.
41
I 868Z11 | hUCHT1(V9) SEQ ID No. | IgG1 (K/O, KiH)
33
SEQ ID No.
34
M 868211 | hUCHT1(V9) SEQ ID No. | IgG1 (K/O, KiH)
35
SEQ ID No.
36
v 8687211 | hUCHT1(V9) SEQ ID No. | IgG1 (K/O)
37
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SEQ ID No.
42

MPUMEP 2:

NMonyyeHne u ouuctka Fc-copepxawmx oOucneumdpuuyecknx TKP/mAb-
anaren

BekTopbl 4nsa akcnpeccumn pekoMOmMHaHTHbIX 6enkoB BbIn CKOHCTPYMPOBaHbI Kak
MOHOLMCTPOHHbIE, KOHTpONMpyemble oBpasoBaHHbIMW M3 LMTOMEranosmpyca
yenoseka (HCMV) oanemeHTamm npomoTopa, npoussogHbiMn pUC1S.
Mnasmugryro  OHK amnnudpumuymposanm B E.coli B cooTBeTCcTBUM CO
CTaH4apTHbIMU METOAMKaMM KyrnbTMBaUMW U 3aTeEM MPOU3BOAUIN OYUCTKY C
MOMOLLbIO MMetoLmXCa B npogaxe Habopos (Macherey & Nagel). OuneHHyro
nnasmugHyto OHK wncnonb3oBanu Ans BPEMEHHOW TpaHCHEKUMM KNeTok
wramma CHO-S cornacHo nHctpykumam npomssogutens (ExpiCHO™ system:;
Thermo Fisher Scientific). TpancduymposaHHble knetkn CHO kynbTmBMpoBanm
B TeveHne 6—14 gHen npu 32°C-37°C ¢ ogHon-aByMSA gobaskamm NMTaTensHOro

pacTteopa ExpiCHO™ Feed.

C60p KOHANLMOHNPOBAHHOIO KNETOYHOrO cynepHaTaHTa npoBOAUIN C MOMOLLbHO
ueHtTpudyrnpoearmna (4000 x g; 30 MuHYT) KU oceBeTnann dunsTpaymen
(0,22 mkm).  bucneyudpumyeckme MOnMekynbl ounwann npyv  UCnonb30oBaHUU
CUCTEMbI XMAKOCTHOM XxpomaTorpadum BbicTporo paspelueHns Akta Pure 25 L
FPLC (GE Lifesciences), cHabxeHHoM obopynoBaHMeEM pAns MNPOBELEHMUS
OL4HOBPEMEHHON atPPUHHOMN N SKCKIMO3NMOHHOW Xxpomatorpadun. AddUHHYHO
XpomaTorpadpuio nposoamnm Ha konoHkax Protein A (GE Lifesciences),
cobnogana  crtaHgapTHble  NPOTOKOMbl  ANA  npoBeaeHus  adpdPuHHOM
XpomaTorpadun. SKCKNHO3NOHHYIO XpomMaTorpaguio NpoBOANINM Cpasy e nocne
antovpoBanma (pH 2,8) 13 apPUHHOM KOMOHKM C MONTyYEHMEM MOHOMEPHOrO
Benka BbICOKOW CTEMEHN OYUCTKM C noMoLbto cuctembl Superdex 200 nr Ha
konoHkax 16/600 (GE Lifesciences), cobniogas craHgapTHble MPOTOKONbI.
KoHueHTpauun Genka onpegenann Ha cucteme NanoDrop (Thermo Scientific)

MPY  UCMOMb30BaHUM  MOACYUTAHHBbIX  KOSIPMDULMEHTOB  SKCTUHKLMM B
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COOTBETCTBMM  C  MpeackasaHHbIMKM  nocregoBaTensHocTamn  Bernka.
KoHueHTpupoBaHue, ecnn Heobxogmmo, n obmeH Bydepamm npomnssoannm ¢
nomoulpto yctponcts Vivaspin (Sartorius). HakoHel, ouvMLEHHble MOMEKynbl
XpaHunm B PU3MOMNOrMYECKOM pacTtBope C docdaTtHbim  OBydepom C

KOHLEeHTpaumen okono 1 mr/mn npu temneparype 2-8°C.

Mockoneky ©Genkn Ana TepaneBTUYEeCKOro MPUMEHEHUS AOMKHbI obnagaTb
npuemMneMon CTabunbHOCTBIO MPU BO3LENCTBUM KUCNOTbI, Ans obecnevenHus
YCTOMUMBBIX MPOLECCOB  MPOMBILLNIEHHOM OYUCTKM  MPOBOAMIMN  OLEHKY
MNPOLEHTHOr0  COOTHOLLUEHMSI  MOHOMEpHoro ©Genka, anfoupyemoro  um3
NOrnoTUTENBHOM KONOHKKM Protein A (Tabnuua 3). O4eBmaHO, YTO BBEAEHME B
MOMEKymbl CTabuUnMavpyroLwmMx MyTaumMi, a Takke BbIOOp onpeneneHHbIX
OpWEeHTaUNN AOMEHOB CBA3bIBAHUSA 3HAYUTENBHO BNNSAIOT Ha CTabunbHOCTL NpuU

BO3ENCTBUWN KNCIOTbI.

Tabnuua 3: Ppakyma MoHOMepHOro Benka nocne anuUMn KUCNoToM 13
NOrNOTUTENBHOW KOMOHKM:

Monekyna MoHoMmep, anoupyemMmbin
U3 NOornoTuTenbHOMn
KOJIOHKM
(% BCen nnowanm nuka)
IA-lgG4 (VH-GeTa) H. O.
IA_1 (VH-6eTa) 49
IA_2 (VH-GeTa) 54
IA_3 (dsVH-6eTa) 63
ID_1 (anbda-dsVH) 46
IC_4 (VH-anbda) 62
IC_5 (VH-anbga) 67
ID_4 (anbda-VH) 65
ID_5 (anbda-VH) 69
1 39
11| 51
\Y} 76
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[Mocne SKCKMO3MOHHOWM  xpomarorpadmm  ounlleHHble  Bucneyuduyeckme
MOIEKYIbl AEMOHCTPUPOBAM BbICOKYH CTeneHb Y1CTOThI (>93% MOHOMepHOro
Benka), kak Bb1no onpefeneHo C MOMOLLBI 3KCKIH3NMOHHOM BIOXKX Ha KONoHKax
MabPac SEC-1 (5 mkm, 7,8x300 mm), npm nponyckaHun 50 MM ocdarta HaTpua
npw pH 6,8, cogepxawmm 300 MM NaCl B cucteme Agilent 1100 (cm. Purypy 3).
AOHC-MAAI B HeBoccTaHaBnMBalwLWMX U B BOCCTaHaBMMBANOLLMX YCIOBUAX
NOATBEPAUIT YACTOTY N OXMAAEMBIA pasMep pasfnyHbIX MOMEKyn C ABOWHOM

cneumdumnyHocTeto TKP/mAD (gaHHbIe He nokasaHbl).

MPUMEP 3:

Cneunduyeckasa n 3aBuCMMas OT KIEeTOK-MULIEHEN akTuBauus T-KNeTok,
uHayuupoBaHHasa Fc-copgepxkawmmm TKP/mAb-guatenamum

AkTtmBHoCTb Fc-cogepxawmx TKP/mAb-guaten B OTHOWEHWMM akTmBauum T-
KneTok oueHmBanu ¢ nomowpto metoga T Cell Activation Bioassay (Promega).
AHanmn3 CoCToUT N3 NOMNYYEHHbIX METOA4AMM FrEHHOWN MHXEHEPUN T-KNETOK NTUHNK
Jurkat, koTopas skcnpeccupyeT nroumMdepasHbii penopTep, akTMBUPYEMbIN
anemeHTom oTknuka goaktopa NFAT (NFAT-RE). AHanusbel npoBoAUnM CornacHo
npouseoautento. Bkpatue, knetkm T2 nmbo ¢  HarpyxeHHbim BUY-
cneumdpuryecknum nentngom SLYNTVATL (SEQ ID No. 7) unm 6e3 HarpykeHHOro
nentmga (HeHarpyXeHHbIM KOHTPOSb) 3aTeM MHKYyOMpOBanuM COBMECTHO C
MOAMPULMPOBaAHHBIMX C NOMOLLBLKO Habopa Promega’s knetkamu nuHum Jurkat
B MPUCYTCTBUM BO3pacTaroMx KOHLUEHTpaumn Bucneumdmnyeckmx MOSeKyn
TKP/mADb. AxkTuBauyuio penopTepHbix T-kneTtok nuHun Jurkat aHanuamposanm

yepes 16-20 yacoB NocpeaCTBOM U3MEPEHNA UHTEHCUBHOCTU NIFOMUHECLIEHLINN.

PenpeseHTatvBHble pesynbTaTbl aHanu3a akTMBHOCTW  BblbpaHbl  AnS
Bucneumdpmyecknx monekyn TKP/mAb Ha ocHose IgG4 (Purypa 4) n Ha ocHoBe
IgG1 (Purypa 5), cooTBeTCTBEHHO. [laHHble yKasblBalOT Ha TO, YTO BHE
3aBMUCMMOCTU OT m3otuna IgG MCNONb30OBaHHBIX KOHCTaHTHbIX AOMEHOB, Fc-
cogepxawme koHcTpykummn TKP/mAb-gnaTteno |A n ID npossnany noBbILLEHHYH
akTuBaumo T-KNEeTOK Mo CPpaBHEHWIO C anbTepHaTUBHbIMK Bucneunguyeckumm

koHCTpykumamm TKP/mADb I, Il v IV, kak 310 ObINO M3MEPEHO MO CTENEHM
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akTmBaumMm wn/unu  CooTBETCTBYOWMM nokasatenam ECS50. Kpome ToOro,
MHAYyLUMpOBaHHaa Hecneumduyeckaa aktmeauma T-kneTtok Fc-copgepxalimmm
TKP/mAb-guatenamm, B CpaBHEHUN C HEHArpPyXeHHbIMU KneTkamm T2, Obina
CHWXXEHa UN NO MeHbLUEN Mepe Bbina Ha YpOBHE HECNELMPUNUECKON aKTMBaLMN,
HabnogaBwencs ANa  anbTepHaTMBHbLIX  BUCneunUUECKNX  KOHCTPYKLMIA
TKP/mAb. B cooTtBeTCcTBMM C nNpencTaBneHHbIMX Bbille pesynbTatamu
MONEKynbl C ABOMHOW cneyndunyHocTeto  TKP/mAb-guatreno  aBnsaroTca
npeanoyYTUTENbHBIMW MOMEKynamu Ang TepaneBTUYECKOro BMellaTensCcTsa,
MOCKOSTbKY OHW BbI3bIBAKOT CUMbHYIO akTuBaumio 3PPEKTOPHbLIX T-KNeTok mno

MeXaHn3my, B BbICOKOW CTEMEHN 3aBMCMMOMY OT MULLIEHWN.

Kpome TOro, aHanms no BbICBODOXAEHWO nakTataermaporeHasbl (Promega)
NCnonNbL3oBann ANa KONMMYEeCTBEHHOro onpegeneHns onocpegosaHHoro MKIIK
nuauca, HarpyxeHHbix nentmgom SLYNTVATL (SEQ ID No. 7) knetok T2,
BbI3BAHHOrO  pasnuuHbiMM  Bucneymdundeckmmmn  monekynamm  TKP/mAb
(Purypa 10). B COOTBETCTBMM C MPEACTaBMEHHbIMW Bblle pe3ynbTatamu
aHanm3a metogom T Cell Activation Bioassay onatb xe, Fc-cogepxawyme
kKoHCTpykunn TKP/mAb-gnateno 1A u ID wumenu npeumywiectsa Hapg
anbTepHaTuBHbIMKN Bucneumdmnyecknmm koHCTpykumamm TKP/mADb I, [l v IV, kak
NnoKasblBaeT BO3POCLUMIM abCOMOTHBIA YPOBEHb NN3NCA KNETOK-MULLEHEN U
bonee Hu3kaa kKoHueHTpauma TKP B Bucneyuduyeckon  Monekyne,
HeobxogmMmasa Ans MNonyyYeHuss nonoBWHblI MakcumaneHoro (EC50) yposHS
YHUUTOXEHNS KNETOK-MULLEHEN. YTo kacaeTcs koHeTpykumr TKP/mADb I, Il n IV,
kKoHCTpykunn TKP/mAb-gmnateno IA n ID He BbI3biBanM nusmMc knetok T2,
HarpyXeHHbIx HepenesaHTHeIM nentuaoMm (SEQ ID No. 49), noarteepxaas

MULLEHB-CNELMPUYECKNA NTU3NC OTHOCUTENBHO KNeTokK T2.

MPUMEP 4.

Paspabotka Fc-cogepxawmux 6Oucneundcgpuueckux TKP/mAb-gnaten B
KayecTBe MONEKYNsApHOMN nnart¢gopmbl

Fc-copepxawme Oucneumdpumyeckme KoHCTpykumm TKP/mAb-gnaten 6binu
paspaboTaHbl, 4TOObl CNyXMUTb B Ka4YeCTBE MOINEKYNAPHON NnaTtdopmsl,

obecneunBarollen KapkacHble 06nactm pgna  pasnuMyHbliX  BapuabenbHbIX
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AOMEHOB, NofnyYeHHbIX U3 TKP 1 MOHOKNOHAaNbHbIX @HTUTEN, KOTOPbIE HaLENeHb!
Ha pasnu4yHble Komnnekcsl nentuga n monekynsl MHC v aHTUreHbl KneTo4YHoOM
MOBEPXHOCTWN, COOTBETCTBEHHO. YTOOBI NpoBecTn Banuaauuo NpUrogHoCcTU B
KayecTBe nnatgopmMbl, B NepBOoM Habope MOMeKyn npou3BenM 3ameHy
BapmabenbHbiX AOMEHOB, MOMYYEHHbIX W3  MOHOKMOHAsbHbIX  aHTUTEn.
BapwnabenbHble gomeHbl aHtutena hUCHT1(V9) k CD3 (koHcTpykums ID_1)
3ameHnnn Ha gomedbl aHtutena hBMAO31(var10) k TKP, ucnonbaya Ty xe
camyro opueHtaumo aomeHa (koHcTpykumm ID_4 v ID_5) vnn oTnuyHyto
opvenTayuto (IC_4, IC_5) (bonee nogpobHaa nHpopmauua npencraBneHa B
Tabnvue 1 n Ha durype 7). OIKCNpeccuro, OYUCTKY W  onpegeneHue
XapaKkTepPUCTUK AaHHbIX MOMEKY NPOBOAUNN KaK 3TO OnMcaHo Bbiwe. CTeneHb
OYUCTKM W LIENTOCTHOCTb KOHEYHbIX npenapartoB npeBbiwana 92% cornacHo

JaHHbIM aHanmMsa MeETOA0M 3KCKMHO3MOHHOM BIOXKX.

PesynbTathl aHanmsa akTMBHOCTM OBHaPY>XUNM MULLEHB-3ABUCKMYIO aKTUBaLMIO
penopTepHbIX T-kneTok nuHum Jurkat 1 MUHUManbHYHO Hecneynuyeckyro
aKTUBHOCTb, HanpaBfieHHYIO NMPOTUB HEHArpyXeHHbIX KNeTok T2, kak B crnyvae
BapmabenbHbix gomeHoB aHtutena hUCHT1 (koHcTpykums ID_1), Tak u
hBMAO31 (koHcTpykummn ID_4 n ID_5), noaTBepxaaa npurogHOCTbL Nnatopmbl
KOHCTPYKLUWNIW C ABOMHOW cneundunyHoCTbo Ha ocHoBe TKP/mAb-gunarten (dPurypa
6). [lpumeuvarenbHo, 4TO kKorga BapuabenvHble gomMeHsl TKP n
MOHOKMNOHaNbHOro aHtuTena KOHCTpykumi ID 4 n ID_5 Obinn 3ameHeHbl Ha
KaXXAon 13 nonunenTuaHbIX Lenen ¢ nonyveHmem KoHCTpykumn IC_4 n IC_5,
akTuBauum T-kNeTok He Habnoganock (gaHHble He NokasaHbl). lNocnegHun dakT
yKasblBaeT Ha TO, 4YTO HECMOTPA Ha BO3MOXHOCTb WCMNONb30BaHUA
Bucneymndpunyeckmx TKP/mAb-gnaTten B kadyecTBe NnaTtdopMbl KOHCTPYKLUMIA ANS
BHEAPEHMS pas3nnyHbiX BapmabenbHbix goMeHoB TKP © MOHOKNOHanbHOro
aHTUTena, Ansg AOCTUXKEHUS ONTUMaribHOW akTMBHOCTM MOMEKyn Heobxoamma

TWwaTtenbHas onTMMM3aumst OpueHTaLUnmn JoMeHa.

NMPUMEP 5:

CrabunbHocTb Fc-cogepxawmnx oucneunduyecknx TKP/mAb-gnarten
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CrabunbHocTtb bucneumdpunyecknx monekyn TKP/mADb naHa4aneHoO oueHmBanm ¢
NOMOLLbKO aHanmsa Tennosoro casura y 6enkoe «Protein Thermal Shift Assay»
(Thermo Fisher Scientific) cornacHo WHCTPYKUMSAM NPOU3BOAUTENSA MNpU
ncnone3oBaHun cuctemel MNLP B pexxnme peanbHoro BpemeHun « 7500 Real time
PCR» (Applied Biosciences). Bkpatue, o4yumLEHHbIE MOSEKYSbl CMELLUMBaNM C
Bydepom PTS un kpacutenem PTS n nogseprany BO34ENCTBUIO BO3paCTaroLLEro
TemnepaTypHoOro rpagueHTta npuv MoCTOSHHOM MOHUTOPWHre dryopecueHLmm
obpasuoB. 3adurKcupoBaHHbIE CuUrHanbl (nyopecueHUMn aHanmampoBanm C
nomoulpto nporpammbl Ana PTS (Thermo Fisher Scientific) n paccuntbiBanmu

Temnepartypbl nnaeneHns (Tm) C NOMOLLBIO BUAOU3MEHEHHOW METOAMKM.

NccnepoBaHna ctabunbHOCTM B YCNOBUAX CTpecca NPOBOAUIN NPU XpaHEeHUA
OuMLLEHHbIX Monekyn nocne pacteopeHus B PBS npu 40°C B TeyeHue cpoka
BMNOTb A0 ABYX Hegenb. OBpasupbl aHannanpoBann B OTHOLLEHWM LIeNOCTHOCTH
Bernka C MOMOLLBI 3KCKM3NOHHOM BOXKX 1 akTMBHOCTM — C NOMOLLIbIO aHanmaa

akTuBaumm T-knetok «T Cell Activation Assay» (Promega), kak onncaHo Bbille.

Kak oxumpanoch, xpaHenne npwu 40°C Bbi3biBano obpasoBaHue arperatos /
BbICOKOMONEKYNAPHbIX PpakuymMr, Kak 3TO Oblno onpeaeneHo C MNOMOLLBHO
aHanuM3oB METOAOM SKCKMH3MoHHONM BOXX (cm. durypy 8). Pesynbtathl
aHanuM3oB akTUBHOCTM MOneKkyn Ha ocHose IgG1 nocne o4ncTKM U MHKyBaumm
npn 40°C npeactaBneHbl Ha durype 9. XOTA CyWECTBEHHOrO CHUMXEHUS
aKTUBHOCTM nocne xpaHeHus npu 40°C He Habnoganocb HU ANSA Kakou M3
NCMbITaHHbIX MONEKyn, ©Obino 3ameyeHo, 4To Monekynel Il n IV nog
BO34ENCTBMEM CTpecca Bbi3blBanM CYLLUECTBEHHYIO AOM Hecneundunyeckom
(T. €. MMWeHb-He3aBMCcMMoOW) aktmBaumm  T-knetok  Jurkat. HanpoTtwus,
Bucneumndpunyeckme TKP/mAb-gmnatena cCoxpaHsanu CBOK MULLEHB-3ABUCUMYHO
aKTUBHOCTb, BOMPEKN MPUCYTCTBUIO HEKOTOPOro KONMMYecTBa arperaTtoB, Kak

ObINO BbIABNEHO METOAOM 3KCKITHO3MOHHOM BOXKX.

NMPUMEP 6:
NMonyuyeHne HaueneHHbIX Ha pak 6ucneuudpuueckux monekyn TKP/mAb-

auareno
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UTtobbl MNpoBECTM panbHEWWy Banugauuio  noteHuvana nnartgopmsbl
Bucneymdpmyeckmx koHCTpykumn TKP/mAb-gmnateno, sapuabenbHbie SOMEHbI,
nony4eHHble n3 TKP, Obinn 3ameHeHbl Ha BapmabenbHble AoMeHbl TKP, koTopble
NnoaBEPrnIM  AO3PEBAHMIO N0 CcTabunbHOCTU/aPPUHHOCTM  NOCPELCTBOM
APOXOKEBOro AUCNIIeN COrnacHo onucaHHoMy paHee cnocoby (Smith et al, 2015,
T Cell Receptor Engineering and Analysis Using the Yeast Display Platform.
Methods Mol Biol. 1319:95-141). BapunabenbHble gomeHbl TKP, cneymdpuyeckm
cBsasbiBaromecs ¢ nonydeHHsiM 13 BUY nentngom SLYNTVATL (SEQ ID No. 7)
B cBA3M ¢ Mmonekynamm HLA-A*02, 6binv 3ameHeHbl Ha BapuabenbHbie JOMEHbI
TKP, cneumdunyeckm ceasbiBaroLMeECs C OMNyxoneacCoLmMmMpoBaHHbIM NENTULOM
PRAME-004 (SEQ ID No. 49), ceBasaHHbIM ¢ monekynon HLA-A*02. Kpome Toro,
BapuabenbHble  AOMEHbl rymanHumsmpoBaHHoro anTtutena hUCHT1(V9),
pekpyTupytoero T-kneTkn, Obinn 3ameHeHbl Ha BapuabenbHble LOMEHbI
hUCHT1(Var17), HegaBHO rymaHusaMpoBaHHoW Bepcum aHtutena UCHT1, ¢
nonyyennem monekynel TCR/mAb-gnateno |A_5, MULLEHBIO KOTOPOro ABNSETCA
nentng PRAME-004 (Bkntovarowm SEQ ID No. 43 m SEQ ID No. 44).
OKCMPEeCCuIo, OYMUCTKY U OMpedenieHMe XapaKTepUCTMK AaHHOWM MOMeKynbl
NPOBOAUNN, Kak 3To onmcaHo B Mpumepe N2 2. CTeneHb OYUCTKU U LIENOCTHOCTb
KOHEeYHOro npenapata npesbiwana 96% cornacHo aHHbIM aHanmsa MeTO4O0M

SKCKITHO3MOHHOM BIXMKX.

AddprnHHOCTM cBA3bIBaHMA Bucneyndunyecknx KoHCTpykumn TKP/mAb-gmuarteno
¢ PRAME-004:HLA-A*02 onpegensanu C  nNOMOWb  ByoCnonHom
nHTepdepomeTpmmn. MNamepenna nposogunn Ha cucteme Octet RED384 c
NCNONb30BaHMEM HACTPOEK, PEKOMEHLOBaHHbLIX npomsBoauTenem. Bkpatue,
ounweHHble Bucneyuduyeckmne monekynsl TKP/mAb-gnateno sarpyxanu Ha
BuoceHcopbl (AHC) po npoBefeHus aHanusa cepunHbiX passegeHun HLA-
A*02/PRAME-004.

AKTUBHOCTb [aHHOW KOHCTpyKuMn TKP/mAb-gnateno, MMULEHLK KOTOPOW
asndaetca nentug PRAME-004, B OTHOWEHUMM MHAYKUMW N3nca OnyXxosieBbiX
KNETOK OLeHMBanu MocpeacTBOM aHanusa nuauca, onocpegosaHHoro CD8-

NONOXUTENbHLIMKU T-KNETKaMM 4ENOBEKA, NNHUN PaKkoBbIX KNETOK 4erioBeka
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UACC-257, SW982 n U20S, npe3eHTUPYHLWMX pasnnmyHoe KONMMYECTBO KOMuM
nentmga PRAME-004 B cBssm ¢ monekynamm HLA-A*02 Ha noBepxHOCTU
onyxonesbix knetok (UACC-257 — okono 1100, SW982 — okono 770, U20S -
okono 240 konun PRAME-004 Ha kneTky, Kak 310 661510 onpegeneHo ¢ NoMOLLbH
konuyecteeHHoro MC-aHanusa), kak onpegeneHo B paMkax aHanusa

BbICBODOXAEHMS NakTaTaernaporeHassbl.

Kak nokasaHo Ha durype 11, koHcTpykuma TKP/mAb-gnaTteno |1A_S, muweHbo
kotopon saBnserca nentung PRAME-004, Bbi3biBana 3aBucawmnd  OT
KOHUeHTpaumn nmuanc PRAME-004-nonoXuTenbHbIX FIMHUA ONyXOSeBbIX KINETOK.
OdPekTBHbIM  NU3UC  3a cyeT fJgaHHou Monekynel  TKP/mAb-guaTteno
Habnoganca gaxe ans onyxonesblx kneTok nuHum U20S, akcnpeccupyroen
nwb 240 konui PRAME-004 Ha onyxoneByto KneTky. [aHHble pesynbTaTbl
Aanee oeMoHCTPUpYHOT, YTo hopmat TKP/mAb-gmuareno npyumeHUM B Kayectse
MOMEKYNSAPHOM NnaTtdopMbl, NO3BONSOLWEN BBOAUTE BapnabenbHbie 4OMEHbI
pasnnuHblx TKP, a Takke BapuabenbHble AOMEHbI PasfMyHbIX aHTUTEnN,

PEKPYTUPYHOLLMX T-KNETKM.

MPUMEP 7:

BO3MOXHOCTb MNOJyYeHUss MeToAaMU FeHHOW MHXEHEePUU KOHCTPYKLUMN
TKP/mAb-guaTteno

BapuabenbHele pgomeHbl TKP, npuMeHeHHble B KOHCTpyKumMm 1A 5, 6binu
AOMOMNHUTENBHO YCOBEPLLUEHCTBOBAHbI B OTHOLLEHUN addPUHHOCTU K nenTunay
PRAME-004 wn crtabunbHoct TKP, u 6binn mMcnonb3oBaHbl ANS BBEAEHUS
METOA4aMM TEHHOW WHXeHepun B kapkac TKP/mAb-guatrena ¢ nonydeHnem
KOHCTpyKumn IA_6 (copgepxawen SEQ ID No. 45 n SEQ ID No. 46). Qkcnpeccuto,
O4YMCTKY U onpeeneHne xapakrepuctuk monekyn TKP/mAb-guateno 1A 5 un
IA_6 npoBoawunu, kak 3ato onucaHo B [lpumepe Ne 2. CTeneHb OYMCTKU U
LLeNOCTHOCTb KOHEYHbIX MpenapaTtoB npesbiwana 97% cornacHo [aHHbIM

aHanm3a METOAO0M 3KCKNH3noHHOM BIOXKX.

AkTnBHOCTbL BapuaHta TKP/mAb-gmnartena IA_6, ¢ yny4yweHHOW CTabunbHOCTLIO

n adPPUHHOCTBIO, MO OTHOLWeHWo K nentugy PRAME-004 oueHvBann B pamkax
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3KCMEPUMEHTANbHOro aHanmMsa LMTOTOKCUYHOCTM C OMyXOneBbIMU KNeTKamm
nmHumM U20S, npeseHTupyroen H13kme konmyectaa komnnekca PRAME-004 n
HLA-A*02 vnn HeHarpyXeHHbIMM KneTkamm T2 B Ka4eCTBE KINETOK-MULLEHEN U
CD8-nonoxutensHeiMn  T-kneTkamm 4YernoBeka B kadyecTBe 3PFEKTOPHbIX

KINEeTOoK.

Kak nokasaHo Ha durype 12, aBTOpbl n3obpeTeHna Habnwgany noBbiLEHME
LIMTOTOKCUYECKOW akTMBHOCTK Monekynbl TKP/mAb-gmnateno |A_6, cogepxallemn
BapunabenbHble AOMEHDI BapuaHTa TKP c ynyYLLEeHHOM
cTabnnbHOCTBH/aPPUHHOCTLIO, B CpaBHEHUN c KOHCTPYKLMER-
npegpwectseHHMkoM IA_5. Ina obeux koHcTpykumn, 1A 5 n IA_6, mor ObiTb
noareepxaeH PRAME-004-3aBUCMMbIM NU3UC, Tak Kak LUTONMM3 MULLEHb-

oTpuuaTenbHbIX KNETOK T2 BbiSBNEH He Obin.

BenkoByto KOHCTPYKLUMIO 3aTeM nogseprany Tepmmyeckomy crtpeccy npu 40°C B
TEeYeHne cpoka BMAOTb A0 ABYX Heaenb, 4ToObl npoaHannanpoBaTb
crabunbHocte PRAME-004-cneumndunyecknx BapuaHtoB TKP/mAb-guarteno
IA_5 n IA_6. AHann3 MeTogoM 3KCKNO3MOHHOM BOXKX nokasan cyuecTBeHHO
yINy4LleHHyo CcTabunbHOCTb Bapmanta |IA 6 B CpaBHEHUM C KOHCTPYKUMEN-
npepwecteeHHnkom |IA 5 (cm. Purypy 13). BbizBaHHOE TemnepaTypou
YBENMYEHNE COAEPXKAHMUSA KOHCTPYKLMMA BbICOKOMOMEKYNAPHbIX Ppakumn (T. e.
ANKOUPYEMbIX 4O OCHOBHOIO nunka) Obino MEHee BblpaXeHHbIM B criydae |A 6,
yeM B cny4yae |IA_5. B cornacum ¢ gaHHbIM pe3ynbTaTtoM CTEMNEHb U3BMEYEHNA
WHTaKTHOrO MOHOMEpPHOro 6enka nocne TEPMUYECKOro cTpecca coctasuna 87%

n92% ana lA_5nlA 6, cOOTBETCTBEHHO.

3TV TUNWYHbIE [AaHHbIE KOHCTPYMPOBAHUS AEMOHCTPUPYIOT, 4YTO BbICOKO
akTuBHble W cTabunbHble KOHCTpykumm TKP/mAb-gmnateno wmoryt  Obith
AOMOMNHUTENBHO YCOBEPLUEHCTBOBaHbl 3a CYET BHeApeHusa BapuabenbHbIX
aomeHoB TKP ¢ ynydweHHOW CTabunbHOCTLH/adddUHHOCTBIO, MPUBOASA K
nonyyeHmo 6enkoB AnNa TepaneBTUYECKOrO MPUMEHEHUA C  YNyYLIEHHbIMMU

XapaKkTepuUCTMKamu.
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NMPUMEP 8:

Mpumepbl NpeanoYTUTENbHLIX KOHCTPYKLMNA

B pononHenve k BUY-cneundomueckon Bucneumdpmnyeckon KOHCTPYKUMU Ha
ocHoBe TKP, Kak onncaHo B HacTOSLLEM KOHTEKCTe (nocnepoBaTtenbHOCTU Seq
ID No. 16 n Seq ID No. 17, ¢ opueHTaumen D), B un3obpeteHun panee
npeanoXeHbl HECKONBKO APYrMX TUMMYHBLIX BUNY-cneumndrnyecknx KOHCTpYKLMIA,
npoweawwmnx npoBepky. [aHHble KOHCTPYKUMM OCHOBaHbl Ha YIydlIEeHHbIX
ryMaHu3nMpoBaHHbIX BapuaHTax nexawyero B ocHose aHtutena k CD3 (UCHT1),
kKoTopble Obinn cnutel ¢ BUY-cneumdmyeckmm TKP 868, kak packpbiTO B
HacToslEeM [OKYMEHTe, BO BCEX 4eTblpeX BO3MOXHbIX OpUEHTaUMsaX

(nocneposarensHocTh ¢ Seq ID No. 51 no Seq ID No. 58, B opueHTaumax A-D).

MN'ymanmsaymo UCHT1 npounssogmnm ¢ nomoubto VH-1-46 n VK1-018 B kavecTtBe
kapkacos-akuentopoB ansa CDR Tsxenon wn nerkom uenu, COOTBETCTBEHHO.
BbibpaHHbiMn J-cermentammn 6binmn JK1 1 JH4, ana nerkon n TsHKenom uenm,

COOTBETCTBEHHO.

MonyyeHHble pe3ynbTaThl CBeAEHbI B nocneaytoLlyto Tadnuuy 4:

VO (Zhu et al, 1995) | HacToswee
n3obpeterHme
6ann DRB1 1232 ~1190
Tutp [Mmr/n] 0,75 3
Tnn ansa F(ab) [°C] 83,0 86,4
EC50 aktmsayuu | 63 8
apdekTopHbIX KNeTok [MM]

HanHble n3 Tabnuubl 4 AEMOHCTPUPYKOT, 4TO rymMaHuMsaumsi CornacHo
N300pETEHNIO ABNAETCA MNOTEHUMANbHO MEHEE UMMYHOreHHon (Bonee Huskue
Gannbel DRB1); monekynel sapnawoTca ©Gonee crabunbHbiMi  (NOBbILLEHME
Temnepartypbl nnaeneHns npumepHo Ha 3°C); n Bonee akTMBHOW (~8-kpaTHoe
cHwkeHne EC50), no cpaBHenuo co ctaHgaptoM (V9) (MHdopmaumo no

aHanusy cMm. B npumepe 3).
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dopmyna nsodbpeteHns

1. Monekyna nonunentuga ¢ ABONHOW CneumUnYHOCTLIO, BbliDpaHHas 13 rpynnbl
MOMEKyn, COAepXaliMx nepByld  MNOMUNENTUAHYHO Uenb U BTOPYHO
noNMNenTUAHY Uenb, rae:

nepsas nonunenTUaHas uUenb COAEPXUT MepBbIA  y4acTOK  CBA3bIBAHWUA
BapnabenbHoro gomeHa (VD1) aHTuTena, cneumdpuryeckm CBA3bIBAOLMNCH C
MOBEPXHOCTHBIM @HTUIrEHOM MMMYHHOU 3(PEKTOPHOWN KNETKM YenoBeka, 1
nepBbIA  y4acTOK CBs3biBaHMs BapwadbenbHoro gomeHa (VR1) TKP,
cneumduryeckn  ceasbiBaowmmca ¢ MHC-accoyumpoBaHHbIM - NENTUAHBIM
3MNMUTOMNOM, U

nepsbin nuHKep (LINK1), coeguHsaowmin ykasaHHble JOMEHbI;

BTOpas nonunentugHas LuUenb COAEPXUT BTOPOM Yy4acTOK CBA3bIBAHUSA
BapuabensHoro gomeHa (VR2) TKP, cneumduyeckn ceasbiBarowmmnca ¢ MHC-
accounmpoBaHHbIM NENTUAHBIM 3MUTOMNOM, U

BTOPOM y4yacTOK CBsA3bIBaHMA BapuadbenvHoro pgomeHa (VD2) aHTuTEna,
cneumduyeckn CBA3bIBALWMNCA C MNOBEPXHOCTHbIM aHTUrEHOM WUMMYHHOM
3P PEKTOPHON KNETKN YENOBEKA, W

BTOpOM NnHkep (LINK2), coeanHsaowmm ykasaHHble€ JOMEHbI;

r0€ YKasaHHbIA nepBbin y4acTok cBasbiBaHMA (VD1) M ykasaHHbIM BTOPOM
yyacTtok ceasbiBaHuna (VD2) accoummpyrotca ¢ obpasoBaHMeM MepBOro camta
ceasbiBaHus (VD1)(VD2), KOTOpbIN CBA3bIBAETCA C AHTUIEHOM  KIETOYHOM
NOBEPXHOCTUN MMMYHHOWN 30 GEKTOPHOM KINETKM YEMNOBEKS;

yKasaHHbIN nepBbin ydacTok ceasbiBaHMs (VR1) M ykasaHHbIM BTOPOW y4acToK
ceasbiBaHua (VR2) accoummpyrotca ¢ obpasoBaHMEM BTOPOro cauvra
ceasbiBaHua (VR1)(VR2), kotopein cBsaAsbiBaeTca ¢ MHC-accoummpoBaHHbIM
NenTUAHBIM SMUTOMNOM;

rae ykasaHHble ABe NonmMnenTuaHble Lenuy CrnuTbl C WapHUPHbIMU goMmeHamm IgG
yenoseka wumnn Fc-gpomeHamu IgG yenoBeka wnuM UX LUMEPUIYHOLLMMUCA
obnactamu; n

rae ykasaHHble ABe NONUNEenTUAHbIE Lienu COeAWHEHbl KOBaneHTHbIMU W/WUnu
HEeKOBaneHTHbIMU CBA3AMU MEXAY YKa3aHHbIMU LUapHUPHBIMU JOMEHaMU U/Unu

Fc-nomeHamu; n
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rae ykasaHHas nonunenTugHaa Monekyna ¢ ABOWHOW  CneumdUHHOCTbIO
cnocobHa 04HOBPEMEHHO CBA3bIBATLCSA C MOEKYIION KIETOYHOW NOBEPXHOCTU U
knetkm n MHC-accoummpoBaHHbIM NENTUAHBLIM 3MUTOMNOM, U

MOMEKyrbl NONNNENTULOB C ABOMHOW CNeuUdPUYHOCTLIO, rae NopaaoK y4acTKoB
CBA3bIBAHWSA B ABYX NonuvnentuaHblx uensax selbupaetca n3d VD1-VR1 n VR2-
VD2 vnn VD1-VR2 n VR1-VD2, unn VD2-VR1 n VR2-VD1 vnn VD2-VR2 n VR1-

VD1, u roe goMeHbl coegmHeHbl ¢ nomoLbo nnbo LINK1, nmubo LINK2.

2. Monekyna nonunentunga ¢ 4BOWHOM CneUMPUUYHOCTLIO B COOTBETCTBMM C . 1,
roe nopsaoK yyacTKOB CBA3bIBAHWMSA B NMONMUNENTUAHBIX Lensx BblbupaeTca u3s
VD1-VR1 nVD2-VR2; v rae nomeHbl coegmHeHbl ¢ nomoLsio LINKT nnm LINK2,

COOTBETCTBEHHO.

3. Monekyna nonunentmuga ¢ 4BOMHOWN CNELMEPUYHOCTBIO B COOTBETCTBUM C . 1,
rae nocnepoBatenbHOCTU NHKkePOoB LINK1 w/unu LINK2 cogepxaT no MeHbLUEN
Mepe OoAWH MOTMB nocnepoBaTtenbHOCTK, BbidpaHHbin 13 GGGS, GGGGS,
TVLRT, TVSSAS 1 TVLSSAS.

4. Monekyna nonunentunaa ¢ ABOWHOW CNeUMPUYHOCTBIO B COOTBETCTBUM C
nobbiM 13 nn. 1-3, rae ykasaHHble nepsas M BTOpas nonvnenTugHas uenm
AOMONHUTENBHO CoaepXaT Mo MEHbLUEN MeEPE OAMH LLUapHUPHbIA AOMeEH K Fc-

AOMEH unu ero gparmeHTbl, obpasoBanHble 13 IgG1, IgG2 nnn IgG4 yenoseka.

5. Monekyna nonvnentuga ¢ ABOMHOW CNeumMUYHOCTBIO B COOTBETCTBMM C N 4,
rae ykasaHHbelh Fc-gOMeH coaepXUT NO MEHbLUEW Mepe OfHYy MyTauumio,
noAaBnsAoLLYH 30EKTOPHYIO (PYHKLUMIO Ha OCTaTKe, BbIOPaHHOM 13 MONOXEHUIN
233, 234, 235, 236, 297 v 331, npeanodyTUTENbHO rAe ykasaHHas myTaums,
nogaensaowaa apdPekToOpHY PYHKLUMIO, NofydYeHa nocpeacTBOM 3aMeHbl Mo
MEHbLUEN MEPE OAHOro ocTatka B nonoxeHun 233, 234, 235, 236 mn 331

COOTBETCTBYHOLMM OCTaTKOM, Nony4veHHbIM 13 1gG2 nnm IgG4.

6. Monekyna nonunentunga ¢ ABOWHOW CNEUUPUUHOCTBIO B COOTBETCTBUM C

mobbiM 13 nn. 3-5, roe ykasaHHen Fc-gpomeH copepxmnt CH3-pomen,
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cogepxawmn no MeHbLEN MEpPe OAHY MyTauuio, KoTopas ynpowaeT

o6pasoBaHune reTepoaMmMepoB.

7. Monekyna nonunentuga ¢ 4BOMHOM CNeUMOUYHOCTBIO B COOTBETCTBMM C N 6,
rae ykasaHHble MyTauuy pacrnofioXeHbl B noboM MONOXKEeHUN, BbIOpaHHOM K3
366, 368, 405 n 407, npeanoyTUTENbHO rae ykKasaHHble MyTauum BKIYarT

T366W n T366’S, L368A’ n Y407’V B BUuae Mytauumm TMna «BbICTYN BO BNAAUHY».

8. Monekyna nonvnentuaa C ABOMHOW CNeuUMUYHOCTBIO B COOTBETCTBUM C
nobbiM 13 Nn. 3—7, rae ykasanHel Fc-gomeH cogepxmnt CH2- n CH3-gomeH(bl),
cogepxawime(ne) no MeHbLLen Mepe ABa AOMNOMHUTENbHBIX OCTaTka LUCTenHa,
Hanpumep, S354C n Y349C nnn L242C n K334C.

9. Monekynbl NONMNENTUAOB C ABOMHOW CrNeundUYHOCTBIO B COOTBETCTBUM C
nobbiM 13 nNn. 1-8, rae ykasaHHble MonyyYeHHble n3 aHTutena gomersl VD1 n
VD2 WMEeT CKOHCTPYMPOBAHHbIM  AUCYNbMUAHBIA  MOCTMK, BBOASLLMN
KoBaneHTHyto cBasb mexay VD1 n VD2, v raoe ykasaHHble UMCTENHBbI BBEAEHBI B

kapkacHyto obnacte (FR) 4 B cnyyae VL n B kapkacHyto obnacts 2 B cniyyae VH.

10. Monekyna nonunentuga ¢ ABOMHOM CNeundUYHOCTLIO B COOTBETCTBUM C
nobbiM 13 nn. 1-9, roe M3BEeCTHO, YTO yKasaHHash MOneKyna KNeTOYHOW
NMOBEPXHOCTW BbI3bIBAET aKTMBALMIO UMMYHHbIX KIETOK, UMM MO MEHbLUEN Mepe
ABNSETCA TakoOW, KOTopas BbidpaHa W3 rpynnbl, COCTOALWEN W3 MONEKyn,
CBA3aHHbIX C UMMYHHbIM oTBeTOoM, CD3, Takmx kak uyenn CD3y, CD338 n CD3k,
CD4, CD7, CD8, CD10, CD11b, CD11c, CD14, CD16, CD18, CD22, CD25,
CD28, CD32a, CD32b, CD33, CD41, CD41b, CD42a, CD42b, CD44, CD45RA,
CD49, CD55, CD56, CD61, CD64, CD68, CD94, CD90, CD117, CD123, CD125,
CD134, CD137, CD152, CD163, CD193, CD203c, CD235a, CD278, CD279,
CD287, Nkp46, NKG2D, GITR, FceRI, TCRa/B n TCRy/d, HLA-DR.

11. Monekyna nonunentuga ¢ ABOWMHOM CNeundUYHOCTBHO B COOTBETCTBUM C
nobbim 13 nn. 1-10, rae obnactn B NEPBOM NONMNENTUAHOM LENM copepxar

nocnepoeatenbHocTb ¢ SEQ ID No. 28 ana VD1, nocnepgosatensHocTb ¢ SEQ
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ID No. 29 ana VR1, nocneposatensHocTb ¢ SEQ ID No. 30 ana LINK1; a
obnactn BO BTOPOW MONMMNENTUAHOW LIENM COAEpXaT NOCNefoBaTeNbHOCTb C
SEQ ID No. 31 ana VD2, nocneposatenbHoctb ¢ SEQ ID No. 32 ana VR2 un
nocnegoeatensHocTb ¢ SEQ ID No. 30 ana LINK2.

12. Monekyna nonunentuga ¢ ABOWMHOM CNeundUYHOCTBHO B COOTBETCTBUM C
nobbim 13 nn. 3-11, B koTopon Fc-obnacte B NepBON NONMNENTUAHOW LiEenn
copaepxut nocnegosatensHocTe ¢ SEQ ID No. 26 nnn ¢ SEQ ID No. 47 (Fc1), u
Fc-obnactb BO BTOPOM NOAMNENTUAHOW LIENN COAEPXKUT NOCNeaoBaTenbHOCTb C
SEQ ID No. 27 nnn ¢ SEQ ID No. 48 (Fc2).

13. Monekyna nonunentMga C [ABOWHOW CneuynduUyHOCTBIO, copepxalias
NepBytO MONUNENTUAHYIO Lienb, codepxallyto nocnegosarensHocts ¢ SEQ ID
No. 16 nnn ¢ SEQ ID No. 43 nnm ¢ SEQ ID No. 45 unn ¢ SEQ ID No. 51, 53, 55
nnn 57, n BTOPYO NONUNENTUAHYHO LieNb, COAepXKaLLyo NOCNea0oBaTenbHOCTb C
SEQ ID No. 17 unn ¢ SEQ ID 44 vnn ¢ SEQ ID No. 46 nnmn ¢ SEQ ID No. 52, 54,
56 nnn 58.

14. Monekyna nonunentuga C ABOWMHOM CNeumdUYHOCTLIO B COOTBETCTBUM C
mobbiM 13 nn. 1-13, rae ykasaHHas Monekyna cHabxeHa noaaarolencs

OBHapYXEHMIO METKOMN.

15. Monekyna nonunentuga ¢ ABOWMHOM CNeundUYHOCTLHO B COOTBETCTBUM C
nmobbiMm 13 Nn. 1-14, rae ykasaHHbI NepBbin ydacTok ceasbiBaHms (VD 1)(VD2),
KOTOPbIM CBA3bIBAET MOBEPXHOCTHBIA @HTUMEH YKa3aHHbIX MMMYHHbIX KIETOK,
ryMaHn3npoBaH, W/unn ykasaHHbl BTOpOoW y4dactok cesasbiBaHus (VR1)(VR2),
KOTOpbIM CBA3bIBaET ykasaHHbin MHC-accoymmpoBaHHbIM NENTUAHBIA SNUTON,
obnapaeTt 3penocTblo Ans AOCTMKEHUA Bonee BbICOKOWM apPUHHOCTM m/nnn

cTabunbHoCTWN.

16. HyknemHoBas KMCnoTa, Kogupyrowas nepeyto NonvMNenTUAHYO Lenb W/nnm

BTOPYH NONMNENTUAHYHO LIEMb B COOTBETCTBMM C NOOLIM 13 nn. 1-15, nnu Bektop
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3KCMPECCUM, COAEPKaLLMM NO MEHbLUEN MEPE OAHY M3 yKasaHHbIX HYKNEeNHOBbIX

KMUCHOT.

17. KneTka-xo3sauH, cogepxailasa n HeobasaTtenbHO 3KCNPeCCUpyoLLLaa BEKTOP,

Kak onpegeneHo B n. 16.

18. ®apmaueBTHyeckaa KOMMO3MLMSA, cogepxallaa Monekyny nonvnentuga ¢
ABOWHOW CNeLndUYHOCTBIO B COOTBETCTBUM C MoBbIM 13 nn. 1-15, HyKNenHOBYHO
KACMOTY WINW BEKTOP 3KCMPeccum B COOTBETCTBUM C nN. 16, unn KneTky B
COOTBETCTBUM C N. 17, BMECTe C OAHUM WUIN HECKONBbKUMU hapMaLeBTUHECKN

npunemMnemMmbiMn HOCUTENAMU UKW BCNOMOraTtesrnbHbIMA BELLECTBaMI.

19. Monekyna nonunentuga C ABOWHOW CNeundUYHOCTLIO B COOTBETCTBUM C
nobbiM 13 nn. 1-15, HyknemHoBas KUCNoTa WM BEKTOP 3KCMPEeCcCUn B
COOTBETCTBUM C M. 16, KnNeTka B COOTBETCTBUKM C M. 17, unn papmaveBTnyeckas

KOMMNOo3nLmna B COOTBETCTBUU C M. 18 pns nPpUMeHeHn4a B MeanLnHe.

20. Monekyna nonuvnentuga C¢ ABOWMHOM CNEUMdUYHOCTLIO B COOTBETCTBUM C
nmobbiMm 13 nn. 1-15, HykneMHoBasi KUCNOTa WM BEKTOP 3KCMPEeccun B
COOTBETCTBUM C N. 16, KNEeTKka B COOTBETCTBMM C N. 17, unn doapmavueBTnyeckas
KOMMNO3WULMA B COOTBETCTBMM C N. 18 ANs NnpUMEHEHNa B NpeaynpexaeHnm nnm
neyeHun 3aboneBaHMss WNM  HapyweHus, BbIOPaAHHOrO U3  PakOBOro

3aboneBaHus, NHPEKLUMOHHOro 3aboneBaHnsa  UMMYHOMNOMMYECKMX HAPYLLIEHWIA.

21. Cnocob nevyeHus 3aboneBaHs UM HapyLLEHWS, BKOYaKOLWMW BBEAEHWE
TepaneBTUYECKM 3PMEKTUBHOMO KONMMYECTBaA MOMEKynbl nonuMnentuga c
ABOWHOW CNeuUmMUYHOCTBIO B COOTBETCTBUM C NMoBbIM 13 nn. 1-15, HyknenHosown
KACNOTbl WM BEKTOpa SKCMpeccum B COOTBETCTBMM C M. 16, KNeTkM B
cooTBeTCTBUM C M. 17, nnn doapmaueBTUYECKON KOMMO3ULMM B COOTBETCTBUM C
n. 18.
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