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BasBka Ne

3assurens CEJIJIEKTUC, FR

CD19-CIIELIU®UYECKUM XUMEPHbBIN AHTUT'EHHbIN PELIEIITOP
U EI'O ITPUMEHEHU A

Q0nacTh TEXHUKHU, K KOTOPOU OTHOCHUTCS U300peTeHne

Hactosimee nzoOpereHne OTHOCUTCS K XUMEPHBIM aHTUTEHHBIM PeLenTopam
(CAR). CAR obnagaroT criocoOOHOCTHIO TTePEeHANPABIATh CIEHUPUIHOCTD U
PEaKTUBHOCTh HMMYHHBIX KJIETOK Ha BIOpaHHbIE MHIIEHU Ojlarofapsi CBOWCTBAM
JUTaH[-CBS3BIBAIOLIETO JOMeHa. B yacTHOCTH, HacTOsIIee N300peTEeHNE OTHOCHTCS K
XUMEPHOMY aHTUT€HHOMY PELENTOpPY, B KOTOPOM BHEKJIETOUHBIN JIUTaHI-
CBSI3BIBAIOINMI JOMEH MpeacTasiisieT co0oi scFV, BeIBENEHHBIH N3 MOHOKJIOHAJIBHOTO
anturena k CD19, mpennoururensuo 4G7. HacTosimee nzodpereHne OTHOCUTCS
TaK)Ke K MOJIMHYKJIEOTHAAM, BEKTOpaM, koaupyomuM ykazaHHelii CAR, u k
BbIJIEJIEHHBIM KJIETKaM, 3Kcrnpeccupyroumum ykazaHHblii CAR Ha cBoell mOBEpXHOCTH.
HacTosimee nzo0pereHne OTHOCUTCS TakKe K criocobaM CO3aHusl MMMYHHBIX KJIETOK,
skcnpeccupyromux 4G7-CAR Ha cBoeil MOBEPXHOCTH, KOTOPBIN o0ecrednBaeT

MNPOJIOHTHPOBAHHOEC KaKTUBUPOBAHHOC» COCTOAHUEC TpaHCHYHHpOBaHHOﬁ KJIICTKH .
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Hacrosimee nzobperenne nHandosiee MpUrogHO ISt JeUeHUs] B-kjeTOYHBIX TUMPOM U
JenKo3a.

IIpeanochlIKu CO3IaHUs I/I306DeTeHI/I$I

AnanTuBHas UMMYHOTEpANus, B KOTOPOH NPUMEHSIOT NEPEHOC ayTOJOTHUHBIX
aHTUTreHcrnenupuueckux T-KIeTOK, CO3MaHHBIX eX Vivo, mpeacTaBisieT coOon
NEePCHEKTUBHYIO CTPATErHIO JUIS JICUSHHsS] BUPYCHBIX MHGEKUUH 1 paka. T-KieTku,
NpUMEHsIeMbIe JJIsl aIalTUBHONH UMMYHOTEPAIUU, MOKHO CO34aBaTh JTUOO MyTeM
pPa3MHOXEHHS aHTUTeHCTeunpuuecknx T-KIeToK, Tu00 MocpencTBOM
nepeHanpasyieHus T-KJIETOK C MOMOLIbIO METOAOB reHeTu4Yeckon nHxenepuu (Park,
Rosenberg u ap., 2011). ITepenoc T-kneTok, cnenqupUIeCKUX B OTHOIIEHUH BUPYCHBIX
AHTUTE€HOB, SIBIIIETCSI XOPOLIO 3apEKOMEHI0BaBIneil cedst mpouenypon, KOTOPYO
NPUMEHSIIOT JJIs JIeYeHHUsl aCCOLUMPOBAHHBIX C TPaHCIJIAaHTAalUell BUPYCHBIX
nHQEeKIUH U peIKUX CBSI3aHHBIX C BUPYCAMH 3JI0OKA4Y€CTBEHHBIX 3a00J€BaHUMN.
IIponeMOHCTPUPOBAHO TAKXKE, UTO BBIIEJIEHUE U NEPEHOC CeU(PUIECKUX B
OTHOILIEHUU ONyX0oJu T-KIeTOK MPUBOAUT K yCIEXY IpH JIeYEHUN MEJaHOMBI.

B T-kneTkax ObUIH YCIIEIIHO CO3JaHBI HOBbIE CIIEHU(PUIHOCTH MOCPEICTBOM
Ir€HETHYECKOTO IepEeHOCa TPAHCTeHHBbIX T-KJIETOUHBIX PeLEeNTOPOB NN XUMEPHBIX
antureHHbix perentopos (CAR) (Jena, Dottt u np., 2010). CAR npencrasusitor coboii
CUHTETHYECKHUE PELENTOPHl, COCTOSLINE U3 «HALEJNBAOLEro» GparMeHTa,
aCCOLIMUPOBAHHOIO C OJHUM MJIM HECKOJIbKUMU CUTHAJIbHBIMU JTOMEHAMU B OAHOMU
ciutoi monekyne. B nenowm, cesaspBatomuii pparment CAR cocrout us3
AHTUT€HCBS3bIBAIOIEr0 JOMEHA OJNHOIeNnoYeuHoro anturtena (scFv), koropsrii
COmepKUT PparMeHThl MOHOKJIOHAJIBHOI'O aHTHTENA, MPEACTABIISIOIINE COO0H
BapuabesbHbIe TOMEHBI JETKOW U TSKEJION Lenu, COeIMHEHHbIe THOKUM JIMHK EPOM.
Ycnemno npuMeHsJId Tak)Ke CBS3bIBAIOINNE (parMeHThl HA OCHOBE JOMEHOB
peuenTtopa unu nquranaa. CursaibHble JOMEHBI AJis nepBoro nokojeHus CAR
BBIBOJIMJIM M3 IIUTOIJIa3MaTH4YeCKOH oOnactu ueneii 3era CD3 wnn ramma Fe-
peuenTtopa. beuio npogemoHcTpupoBaHo, uTo nepsoe nokojenue CAR no3Bounsio
YCIELIHO NepeHanpaBisaTh T-KJI€TOYHYI0 LUTOTOKCUYHOCTD, OJHAKO JJIs HUX He
yAaJI0Ch O0ECIEeYNUTh MPOJOHTUPOBAHHOE PA3MHOKEHHE M TPOTHUBOOTYXOJIEBYIO
AKTUBHOCTbD i1 Vivo. JIJisl TOBBIIIEHUS BBDKUBAEMOCTH U YCUJIEHUS Npoiudepanuu
moauguiupoBanHbix ¢ nomompbo CAR T-knetok ocyuiectBisnu nodaBieHne

CUTHAJIbHBIX JOMEHOB U3 KOCTUMYJATOPHBIX MOJeKyJ, Bkiarouas CD28, 0X-40
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(CD134) u 4-1BB (CD137), no oTaenpHOCTH (BTOPOE MOKOJIEHNE) U B KOMOWHAIINU
(Tpetbe mokonenue). CAR mo3BosiaN yCMNEHO NepeHanpaBisaTh T-KIE€TKU Ha
AHTUTE€HBI, SKCIIPECCUPYEMBbIE HA MOBEPXHOCTHU ONMYXOJEBBIX KJIETOK MPU PA3JIUUHBIX
3JI0KA4eCTBEHHBIX 3a00JIeBaHUIX, BKJIOYast TUM(OMBI U conuaHble onyxonu (Jena,
Dotti u ap., 2010).

CD19 npencrasisier co00# MpUBJIEKATENbHYIO MHULIEHDb JJIsi UMMYHOTEpAaIuH,
MOCKOJIBKY OTPOMHO€ OOJIBIIMHCTBO KJIETOK OCTPOro B-kinerounoro num¢obaacTHOTO
neriko3a (B-ALL) noctosinaO 3kcnpeccupyoT CD19, B TO BpeMs Kak 3KCIpeccus
OTCYTCTBYET Ha HE reéMaTONMO3THYECKUX KJIETKAaX, a TAK)Ke HA MUEJTOUIHBIX,
SPUTPOUIHBIX U T-KJIETKaX U CTBOJOBBIX KJIETKaX KOCTHOTO Mo3ra. B Hacrosmee
BpPEMsI IPOBOJSTCA KIMHUYECKHE OTBITHI IO OI[€HKE HaNPaBJIEHHOrO BO3EHCTBUS HA
CD19 npu B-kJ1eTOUHBIX 3J0Ka4€CTBEHHBIX 3a00J€BAHUSX, B KOTOPBIX MOJIYUYEHBI
o0HaaeKUBAOIINE MPOTUBOONYXOJIEBbIE OTBETHI. B OOJIBIINHCTBE CllyyaeB BBOANMBIE
nyTeM HHQy3un T-KJIETKH reHeTHYeCKH MOAN(PUIIUPOBAIN TAKUM 00pa3oMm, 4TOOBI
OHU HKCIIpEeCCUPOBaIHN XUMepHbIH aHTUureHHbil penentop (CAR) co
criennpUIHOCTHIO, BeIBeeHHOH 13 scFv-o0mnactu CD19-cnenuduyaeckoro MpIIuHOTO
MoHOKJIoHanpHOTro antutena FMC63 (Nicholson, Lenton u np., 1997; Cooper, Topp u
ap., 2003; Cooper, Jena u ap., 2012) (MmexxnyHaponHas 3asiBka Ha nmateHt: WO
2013/126712). OnHako Bce ele CyHecTByeT HeOOXOIAUMOCTDb B YIYUIIEHUH
koHcTpykunu CAR, koTopast 6pu1a Obl B Oonblueil cTeneHu coBMecTuma ¢ T-
KJIETOYHOH nponudepanuei, s TOro, 9ToObl KJIETKH, SKCIPECCUPYIOINE TAKHEe
CAR, oOnananu 3HAYUMBIM C KIMHUYECKOW TOUKHU 3PEHUS MPEUMYIIECTBOM.

KpaTkoe M310K€HUE CYIIHOCTH I/1306D6T6HI/I$I

ITpu co3znanum uzobperenus 0w co3nan CD19-cnenugpuueckuit CAR (4G7-
CAR), xotopbsriit cogepxut scFV, BeiBenennsiit u3 CD19-cnenuguueckoro
MOHOKJIOHAJIBHOTO aHTHUTEJNA, @ UMeHHO, 4G7, U HEO)KUAAHHO OBLJIO YCTAHOBJIEHO, UYTO
uHTpoaykuus co3nanHoro 4G7-CAR B nepBuuHbie T-KIETKH MOXKET 00€ecrednBaTh
MPOJIOHTHPOBAHHOE «AKTUBHPOBAHHOE» COCTOSIHHE TPAHCAYLIMPOBAHHBIX KJIETOK
HE3aBHCHUMO OT CBsI3bIBaHMs ¢ aHTUreHOM. [locne Hecnennduyeckol aKTUBALMH iR
vitro (Hampumep, ¢ HCIOJIb30BaHUEM MOKPBITHIX aHTUTENoM K CD3/CD28 rpanyn u
pexkomObuHanTHOTO IL2), yKa3aHHBIE KJIETKH XapaKTE€PU30BAINCH YBEINIEHHBIM
KJIETOUHBIM pa3MepoM (oOpa3oBaHue OJIaCTOB), a TAKXKe HKCIpeccueil MapkepoB

aktuBanuu (CD25) B TeueHne OoJiee MINTENBHOrO MEPHUOIa BPEMEHHU MO CPABHEHHIO C
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KJIeTKaMHU, TpaHcayuupoBaHHbiMU cxoaHbIM CAR, conepxamum scFV FMC63. Takas
IPOAOJIKUTEIbHAS AKTUBALIMS Ja€T BO3MOXKHOCTh OCYIIECTBJIEHHS Oojee
NPOAOJIKUTENBHON Mponudepannu u o0ecrneunBaeT He3aBUCUMBIN OT aHTHUT'€Ha
MexaHu3M pasMHoxeHus Hecymux 4G7-CAR knerox in vitro.

Taxum oOpa3om, B HACTOSIIEM U300PETEHUH MPEAJIOKEH XUMEPHBbIH aHTHUT€HHBIH
peuenTop, CoAep Kalluil Mo MeHbIIeH Mepe OJUH BHEKJIETOYHbIN JUTAH/ -
CBSI3BIBAIOINMI JOMEH, TpaHCMeMOpaHHBIN JOMEH U [0 MEHbIIEl Mepe OJNH JOMEH
TPaHCAYKLIMU CUTHAJA, B KOTOPOM yKa3aHHBIN BHEKJIETOUHBIN JIUTAH/ -CBSI3bIBAIO U
noMeH conepkut SCFV, BbIBeIeHHbIN U3 Cenu(pMIeCKOro MOHOKJIOHAJIBHOTO
antutena, 4G7. B wactHocTH, npennaraemsiii B uzobperennu CAR mocne
TPaHCAYKLUU B UMMYHHYVIO KJI€TKY BHOCHUT BKJaJ B HE3aBUCHUMYIO OT aHTUT€Ha
akTUBaLMIO U nponudepannto kiaeTku. Hacrosimee n3obpeTeHne OTHOCUTCS TaKXKe K
HYKJIEMHOBOW KHUcCIOTe, BekTopaMm, koaupyroumum CAR, koTopbiii cogepkut scFV,
BbIBeieHHBIH 13 CD19-cneunduueckoro MoHoKkJIOHaIbHOTO aHTUTeNna 4G7,
crocobaM KOHCTPYHPOBAHUS HMMYHHBIX KJIETOK, 3aKJIIOYAKOIUMCS B TOM, 4TO B
yKazaHHYI0 KieTky uaTponyunpyot 4G7-CAR. Hactosimee n3oOpeTeHne OTHOCHTCS
TaK)Xe€ K TeHETUYECKH MOAU(PHUIINPOBAHHBIM UMMYHHBIM KJIETKAM, SKCIPECCUPYIOIHM
Ha cBoel moBepxHocTH 4G7, nmpexae BCEro K UMMYHHBIM KJIETKaM, IpoJudepanus
KOTOPBIX HE 3aBUCUT OT ONOCPEAYyEeMOro aHTUT€HOM MexaHu3Ma. ['eneTudecku
MoAH(pULUHNPOBAHHBIE MMMYHHBIE KJIETKH, NIpearaeMble B HACTOSIIIEM H300pETeHHH,
HanboJiee IPUTOAHBI Al TAKMX TEPAaNeBTHUYECKUX MPUMEHEHUH, KakK JedueHue B-
KJIETOUHOM JTUM(GOMBI U JIeHKO03a.

KpaTtkoe onucanue ueprexen

Ha ueprexax nokasaHo:

Ha ¢ur. 1 — cpaBaenue nponudepanuu T-knetok ¢ nHakTuBUpoBaHHBIM TCR-
anbda (KO), tpancanyuupoBanabix HecymuM 4G7-CAR JeHTUBUPYCHBIM BEKTOPOM, U
HerpancaynupoBaHHbIX KO T-knetok (NTD). MoHuTOpUHT nponudepannu
OCYLIECTBJISINN B TedeHue 30 1Hel nocje OCyIlecTBICHUs CTaAuN peakTUBAaLUU
pactBopuMbIM aHTUTENOM K CD28 (IL2+CD28) nnu 6e3 ocymecTBIeHUs CTAIHH
peaktuauuu (IL2);

Ha ¢ur. 2 — pesynbraThl aHanu3a 3kcupeccuu Mmapkepa aktusanuun CD25 Ha
noBepxHOCTH T-kieTok ¢ nHakTuBHupoBaHHbIM TCR-anbda, TpaHCAYIUPOBAHHBIX

HecymiuM 4G7-CAR neHTUBUPYCHBIM BEKTOPOM, I'Ie JUCKPUMHHALUOHHOE OKHO
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ycTaHaBiuBanu Ha ocHoBe Hannmuus skcnpeccun 4G7-CAR (CAR+, CAR-),
pe3ynbTaThl cpaBHUBaANH C d3Kkcnpeccueit CD25 na TCR-anbda-no3uTUBHBIX HE
noaBepruyThix snekrponopanuu (NEP) unu Hecymux paspymenssiii TCR-anbda, HO
He nojaBepruyThix Tpancaykuuu (NTD) knetkax. Dxcnpeccutro CD25 ananusuposanu
1ocJje OCYLIECTBJIEHHS CTaUU PEaKTHUBAIUU PACTBOPUMBIM aHTUTENOM K CD28
(IL2+CD28) unu 6e3 ocyiuecTBieHus ctaauu peaktuBauuu (1L2);

Ha ¢ur. 3 — pesynbrathl ananusza skcrnpeccuu CAR Ha moBepxHocTH T-KJIETOK,
TPAHCAYLUPOBAHHBIX JIECHTUBUPYCHBIM BEKTOPOM, Koaupyromum audo 4G7-CAR,
60 FMC63-CAR. AHanu3 mpoBOAUIN METOAOM MPOTOYHOH LUTOMETPHH Yepe3 3, 8
u 15 nHeli mocne Tpancaykuuu. NT o6o3HavyaeT He moABEPrHYTHIE TpaHCAYKIUU T-
KJIETKH;

Ha ¢ur. 4 — pesynprathl ananuza skcnpeccun CD25 Ha nmoBepxHOocTH T-KJIETOK,
TPAHCAYLUPOBAHHBIX JIEHTUBUPYCHBIM BEKTOPOM, Koaupyromum audo 4G7-CAR,
60 FMC63-CAR. AHanu3 npoBOAUIN METOAOM MPOTOYHONH HUTOMETPHH 4Yepe3 3, 8
u 15 nueli mocne Tpancaykuuu. NT o6o3HauaeT He moaABepruyTHe TpaHCAyKuu T-
KJIETKH;

Ha ¢ur. 5 — pesynabraTsl aHanu3a pazmepa T-KJIE€TOK, TPaHCIYLHPOBAHHBIX
JEHTUBUPYCHBIM BekTOpoMm, koaupyromum jaudo 4G7-CAR, nudo FMC63-CAR.
AHanu3 NpoBOAUIN METOAOM IPOTOYHON HUTOMeTpuu depes 3, 8 u 15 nuei nocne
tpaHcaykuuu. NT o6o3Hadaer He MOABEPTHYThIE TPAHCAYKLUHUH T-KJIETKH;

Ha ¢ur. 6 — cpaBHeHnue nponudepannu T-KIeTOK, TPAHCIYLUPOBAHHBIX
HecymuM 4G7-CAR u Hecymum FMC63 neHTUBUPYCHBIM BEKTOPOM. MOHUTOPHUHT
npoaudepanuu oCcyecTBIsIU B TedyeHne 20 qHEH mocjie OCymeCcTBIESHUS CTaauu
peakTUBaLHHU pacTBOPUMBIM aHTUTeNOM K CD28 (CD28) unu 6e3 ocyuiecTBIeHUS
cranuu peaktuBanuu (-). NTD o0o3HauaeT He MOABEPTHYThIe TPAHCAYKIHH T-KJIETKH.

IonpoOHoe onucanue n3o0peTeHust

Ecnu cnenuanbHO HE yKa3aHO WHOE, TO BCE TEXHUYECKHE M HAy4YHbIE TIOHSITHUS,
HCIOJb30BaHHbBIE B HACTOSIIIIEM OTIMCAHUHU, UMEIOT 3HAUYEHHE, KOTOPOE SBJISAETCS
OOIIEeNPUHSATHIM IJIsl CIEMUANUCTOB B 00JaCTH M€HHOW Tepanuu, OMOXUMHH, T€HETUKHU
U MOJIEKYJISIPHOU OUOJIOTUH.

JIist OCyIIeCTBAEHUS Ha MIPAKTUKE UM TECTUPOBAHMS HACTOSIIETO U300pETeHUs
MOHO MPUMEHSTh BCE METOIbI U MaTEPHUAIIbl, CXOHbIE HJIM YKBUBAJEHTHBIE TEM,

KOTOPbBIC YKAa3aHbl HACTOSALIEM OIMMUMCAHUU, TIPHU 5TOM B HaCTOﬂLL[efI 3asBKC OIIMCaHBbI
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NPUTrOJHbIE METOAbI U MaTepuabl. Bce myOnukanuu, 3assBKU Ha MATEHT, MATEHTHI U
ApYTUe CChUIKH, YIIOMSIHYThIe B HACTOSIIEM OMUCAHUHU, TTOJHOCTBIO BKJIIOYEHBI B
HaCTOsILIee ONMUCAHNE B KAYeCTBE CChUIKU. B ciiyuae pasHOYTeHHUs cienyer
PYKOBOACTBOBATBHCS HACTOSILIUM OMHUCAHHMEM, BKJIOUas onpenenenus. Kpome toro,
MaTepHuajbl, METOABI U IPUMEPHI MPENCTABIEHbI TOJBKO ISl WIUTFOCTPALIUY U He
HaIpaBJIeHbl HA OTPaHUYEHHE 00bEMa U300PETEeHHS, €CIU HEe YKa3aHO UHOE.

ITpu ocyiecTBIEHUM HA MPAKTHKE HACTOSIIErO M300pETEHUS ClienyeT
NPUMEHSATh, €CJIU HEe YKa3aHO WHOE, OOIENPHUHSIThIE METObI KJIETOYHOM OMOIOTHH,
KYJIbTHBUPOBAHUS KJIETOK, MOJIEKYJISIPHOW OMOJIOTHH, TPAHCTEHHOW OMOJIOTHH,
Mukpoduonorun, pekomounanTor JJHK 1 uMMyHOIOTHH, U3BECTHBIE CIIEHATUCTY B
naHHOM obnactu. Takue MeTOAbl MOAPOOHO OMUCAHBI B INTEPATYPE, CM., HAIPUMED,
Current Protocols in Molecular Biology (Frederick M. AUSUBEL, u3n-so Wiley and
son Inc, Library of Congress, USA, 2000); Molecular Cloning: A Laboratory Manual,
3-e m3n. (Sambrook u ap., uzn-so Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, New York, 2001); Oligonucleotide Synthesis, mon pen. M. J. Gait, 1984,
Mullis u np., U.S. Ne 4683195; Nucleic Acid Hybridization (mox pen. B. D. Harries u
S. J. Higgins, 1984); Transcription And Translation (moxg pea. B. D. Hames u S. J.
Higgins, 1984); Culture Of Animal Cells (R. I. Freshney, uzn-so Alan R. Liss, Inc.,
1987); Immobilized Cells And Enzymes (u3a-Bo IRL Press, 1986); B. Perbal, A
Practical Guide To Molecular Cloning (1984); cepusi: Methods In ENZYMOLOGY
(mox. pen J. Abelson u M. Simon, u3a-so Academic Press, Inc., New York), npexne
Bcero ToM 154 u Tom 155 (nmoxn pen. Wu u ap.) u tom 185, «Gene Expression
Technology» (mon pen. D. Goeddel), Gene Transfer Vectors For Mammalian Cells
(moxm pen. J. H. Miller u M. P. Calos, 1987, uzn-Bo Cold Spring Harbor Laboratory);
Immunochemical Methods In Cell And Molecular Biology (nmox pen. Mayer u Walker,
u3n-Bo Academic Press, London, 1987); Handbook Of Experimental Immunology,
toma [-1V (mox pen. D. M. Weir u C. C. Blackwell, 1986); u Manipulating the Mouse
Embryo, (u3n-so Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y .,
1986).

CD19-cnenuduyeckuii XUMEPHBIH aHTUTEHHBIN PELENTOD

Hactosimee nzo0pereHne OTHOCUTCS K XUMEPHOMY AHTUTE€HHOMY PELENnTOpy
(CAR), conepxammeMy BHEKJIETOYHBIN JINTAHA-CBSA3bIBAOLINN TOMEH,

TpaHCMeM6paHHbIﬁ AOMEH U JOMCH TPaHCAYKIUU CUTHAJIA.
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IIoHsiTHE «BHEKJIETOYHBIN JUTAaHA-CBA3bIBAKOIINN TOMEHY» B KOHTEKCTE
HACTOSIIIEro OMUCaHusl 0003HAYAET OJUrO- UIIH MOJHUIENTHA, 001anarmuit
CITOCOOHOCTBIO CBSA3BIBATLCS € IUTraHAOM. [IpeanodYTuTEeNbHO JOMEH AOJKEeH 00nanaTh
COCOOHOCTBIO B3aMMOIEHCTBOBATH C MOJIEKYJIOH KJIETOUYHON MOBEPXHOCTH.
Hampumep, M0kHO BrIOMpPATh BHEKJIETOUYHBIN JINTAHA -CBA3bIBAIOLIUIA JOMEH,
MO3BOJISIIOIIHMI PACTO3HABATH JIMTAH/, KOTOPbIH (PYHKIIMOHUPYET B Ka4ueCTBE MapKepa
KJIETOYHOW MOBEPXHOCTHU Ha KJIETKaX-MHUUICHSIX, aCCOLMUPOBAHHBIX C KOHKPETHBIM
00JIe3HEHHBIM COCTOSTHHEM.

B nmpennouTuTeIbHOM BapHaHTE OCYINECTBJIECHUS N300peTEeHUs YKa3aHHbBIN
BHEKJIETOUHBIH JINTAH]-CBA3BIBAIOIHI JOMEH COAEPKUT PparMeHT OJHOIENOYEUHOT O
anturena (scFv), conepxamuii BapuadbenpHbiil pparmenT aerkoit (V) u Tsoxenoi (V)
Lenu cnenu(puIecKoro B OTHOLUIEHHH aHTUT'€HAa-MHIIEHN MOHOKJIOHAJIbHOTO aHTUTENA,
COeAMHEHHBbIE THOKUM JIMHKEPOM. B MpeanouTuTeabHOM BapHaHTE OCY LIECTBICHUS
nzobpereHus ykaszaHHbId SCFV BRIBOIAT U3 MOHOKJIOHaIBHOTO aHTHTeNna kK CD19 4G7
(Peipp, Saul u np., 2004), npeanouTuTeIbHO YKa3aHHBIN SCFv, mpeniaraemsrii B
HACTOsIIIeM U300pETeHUH, CONEPIKUT YaCTh UMMYHOTJIOOYJINHOBOH Tsikenoit ramma 1 -
enu MOHOKJIOHaNbHOTrO anTuTesna k CD19 4G7 (GenBank: CAD88275.1; SEQ ID
NO: 1) u 9acTh UMMYHOTJIOOYJIMHOBOH JIETKOH Kanmna-1uend MOHOKJIOHAJIbHOTO
antutena k CD19 4G7 (GenBank: CAD88204.1; SEQ ID NO: 2), npeamno4TuTeabHO
CLEIIJIEHHBbIE PYT C IPYTOM C MOMOIIBIO THOKOro JIMHKepa. B nmpeamoyrurenbHoM
BapUaHTE OCYLIECTBJIECHUs N300peTeHus ykazanuolii scFV, npennaraemerii B
HACTOsIIIeM M300peTeHUH, CONEePIKUT BapuabenbHbie (parMeHThbI
UMMYHOTJIOOYJIMHOBOM TsKEJION raMma 1 -11enu MOHOKJIOHaNbHOTO anTutesna k CD19
4G7 (SEQ ID NO: 3) u BapuabenbHbie (parMeHTHl UMMYHOTJIOOYJIUHOBOM JIETKOH
Karnma-uenu MoOHOkJoHabHOTO auTtuTena k CD19 4G7 (SEQ ID NO: 4 unu SEQ ID
NO: 5), cuenyieHHble IPYT C APYTOM C MOMOINBI THOKOTr0 JUHKepa. B KOHKpeTHOM
BAPUAHTE OCYINECTBICHUS N300pETEHUs YKa3aHHbIH THOKUH JIMHKEP UMEET
AMUHOKHUCJIOTHYIO nocienosatebHOCTh (SEQ ID NO: 6).

WnpiMu cnosamu, ykasaHHbili CAR conep:XuT BHEKJIETOUYHBIN JTUTaH/ -
CBSI3BIBAIOINMI JOMEH, KOTOPBIH CONEPKUT OAHOLenoueuHblii Fv-¢pparmenr,
BbIBeieHHBINH 13 CD19-cneunduueckoro MoHoKJIOHaNbHOTO anTutena 4G7. B
KOHKPETHOM BapHaHTE OCYIECTBIEHUs N300peTeHns ykazaHHblll scFv comepxur

JaCTb aMHHOKHCIIOTHBIX HOCHGI{OBaTeHBHOCTeﬁ, Bbl6paHHbIX U3 I'PpyIIIbI, COCTOSIIEN
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u3: SEQ ID NO: 1-5. B npeano4TuTebHOM BapuaHTe OCYLIECTBICHHUS U300peTeHUs
NOCJIEIOBATENbHOCTD YKa3aHHOTr 0O scFv uaenTuuHa no mennieit Mepe Ha 70%,
NPEeANOYTUTENBHO 110 MeHbInel Mepe Ha 80%, Gonee MpeAnoUYTUTENBHO IO MEHbIIEH
mepe Ha 90, 95, 97 unu 99% aMUHOKHCIOTHOM MOCAE0BATENbHOCTH, BBIOPAHHON U3
rpynmnel, cocrosmei u3 SEQ ID NO: 7 u SEQ ID NO: 8.

JloMeH TpaHCIYKLHUU CUTHANIa UJIN BHYTPUKJIETOUHBbIN cUrHaibHbIN noMeH CAR,
npeaIaraeMoro B HaCTOSIMeM U300peTeHHH, OTBETCTBEH 38 BHYTPUKJIETOYHYIO
nepenavyy CUrHala Mocje CBA3bIBAHUS BHEKJIETOYHOTO JIMTAaH I -CBsI3bIBAIOLIET0 JOMEHA
C MHUUIEHBIO, MPUBOISLIYIO K aKTUBAILUU UMMYHHOHN KJI€TKU U HUMMYHHOMY OTBETY.
WHpIMU cioBaMH, TOMEH TPAHCAYKIIMM CUTHAJa OTBETCTBEH 32 aKTHUBALUIO MO
MeHbIIeH Mepe OTHON U3 OObIYHBIX 3P (PEeKTOPHBIX PYHKIINH HMMYHHOH KJIETKH, B
KoTopoil mmeet mecto skcnpeccusi CAR. Hanpumep, s¢pdexropHas pynkmus T-
KJIETKH MOXET MPEACTABIATh COOOH MUTONUTHYECKYIO aKTUBHOCTD HJIM XEJIEPHYIO
AKTUBHOCTD, BKJIFOUYasl CEKPELMIO LUUTOKMHOB. TakuMm 00pa3omM, MOHATHE «TOMEH
TPAHCAYKIMHU CUTHAJA» OTHOCHUTCS K YaCcTH O€JiKa, KOTOpas OCYINEeCTBIISIET
TPAHCAYKLIUIO cUrHalia 3¢ eKkTopHON CUTHANBHOW (YHKIIUA U «HATIPABJISIET» KIETKY
Ha BBIMOJIHEHHUE CIEUAIN3UPOBAHHON QYHKIIUH.

IIpeanouTUTENbHBIMYU IPUMEPAMH JOMEHA TPAHCAYKLMHU CUTHANA, KOTOpbIE
MO>KHO ucnonb30BaTh B CAR, MOTYT Cly>KUTb LIUTONJIAa3MaTUUYECKUE
MOCJIEA0BATENbHOCTH T-KJIE€TOYHOrO peuenTopa u KOpeuenTopos, KOTOpbIe
(GYHKIHMOHUPYIOT COTJIACOBAHHO, HHULMHUPYS TPAHCAYKLHMIO CUTHAJIA MTOCTe
NPUBJICUEHUSI AHTUTE€HHOT'O PELenTopa, a Takxe JOble TPOU3BOAHbBIE HJIH BAPHAHTHI
YKa3aHHBIX MOCIEIOBATEIbHOCTEH U JH00asi CHHTETHYECKAs MOCIeI0BATEIbHOCTD,
obnanarmasi TaKou e PyHKIUOHATBHON CIOCOOHOCThIO. JIOMeH TPaHCAYKIMU
CUTHAja COAEPXKUT ABa Pa3JUUHBIX KJacca LUTOIMIa3MaTHIECKUX CUTHAJIbHBIX
MOCJIEI0BATENbHOCTEN, @ UMEHHO, T€, KOTOpPble HHULUUPYIOT aHTUT€H3aBUCHUMYIO
NEePBUYHYIO aKTHBAIUIO, U T€, KOTOPbIe PYHKIIMOHUPYIOT HE3aBUCHUMBIM OT aHTUTCHA
obpa3om, obecrieunBasi BTOPUYHBIA UM KOCTUMYJIHPYIOIUN curHai. [lepsuunas
LUTONJIa3MaTUYECKasl CUTHAJbHAsl MTOCJIE0BATENIbHOCTh MOXKET COJ epPKaTh
CUTHAJIbHbIE€ MOTHUBBI, U3BECTHbIE KAK MOTUBbI AaKTUBALIMM UMMYHHBIX PELENITOPOB Ha
ocHoBe TuposnHa, ITAM. ITAM npenctaBisitor coboii XOpOIIO U3BECTHBIE
CUTHAJIbHblE€ MOTHUBBI, IPUCYTCTBYIOLIHE BO BHYTPULIUTOMIA3MATHUECKOM «XBOCTE»

Pa3JIUYHBIX PELENTOPOB, KOTOPbIE CIYKAT B KA4ECTBE CAlTOB CBA3bIBAHUSA AJIS Kjacca
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syk/zap70 tuposunkunas. [Ipumepamu ITAM, npuMeHseMbIX COrIACHO H300PETEHUIO,
MOTYT CIY>XUTb (HO He orpaHu4muBasich Tonbko uMu) ITAM, BriBenennnie u3 TCR3era,
FcRramma, FcR6erta, FcRancunon, CD3ramma, CD3 nenpra, CD3sncunon, CDS,
CD22, CD79%a, CD79b u CD66d. B npeanoyTuTeIbHOM BapuaHTE OCYLIEeCTBICHUS
n3zobpereHust foMeH TpaHcaykuuu curHaia CAR mMoxkeT comepkaTh BbIBEICHHBIH U3
CD33era curHaibHbIN TOMEH, KOTOPBIIl UMEEeT aMUHOKHUCIOTHYIO
MOCJIEIOBATENbHOCTD, HAEHTHYHYIO 10 MeHbInel Mepe Ha 70%, npeanoYTUTENbHO 10
MeHbelt mepe Ha 80%, OoJiee MpeANMOYTUTENBHO MO MeHbIneil Mepe Ha 90, 95, 97 unu
99 % aMUHOKHUCJIOTHOW MOCJeNOBATEbHOCTH, BBIOPAHHOW U3 TPYIMIIbI, COCTOSIIIEH U3
(SEQ ID NO: 10).

B KOHKpPETHOM BapuaHTE OCYIIECTBJIEHUS N300PETEHHS TOMEH TPAHCAYKLIHH
curHana CAR, nmpeanaraemMoro B HaCTOSIEM U300PETEHUH, CONEPIKUT
KOCTUMYJISITOPHYIO CUTHAJbHYIO MoJiekyny. KocTumynsatopHas monekyna
npeacTaBisieT COO0 MOJIEKYTy KJIETOUYHOW MOBEPXHOCTH, OTIUYHYIO OT aHTUT€HHOTO
pelenTopa UM €ro JIUTaHaA0B, KoTopas Tpedyercs At 3QPEeKTUBHOrO UMMYHHOTO
orBeTa. IIOHATHE «KOCTUMYIATOPHBIN JIUTAHA» OTHOCUTCS K MOJIEKYJIE Ha
AHTUT€HIPE3EHTUPYIOLIEH KIIeTKe, KOTOpast Creu(uIecKu CBA3bIBAETCS C KOTHATHON
KOCTUMYJIITOPHOU MOJIEKYJION Ha T-kjieTke, co3aaBas TEM CaMbIM CUTHAJ, KOTOPBIH, B
JONOJIHEHHUE K IEPBUYHOMY CUTHAJY, CO31aBa€MOMY, HallpuMep, MPU CBSA3BIBAHUU
komriekca TCR/CD3 ¢ monekynoii 'KI'C, 3arpykeHHoit nentunom, onocpenyer T-
KJIETOYHBIH OTBET, BKJIIOUast (HO HE OTPAHMYMBASCH TOJIBKO TUM) aKTHBALIHIO
nponudepaunu, nupdepeHunpoBKy U T.11. KOCTUMYIATOPHBINA JUTaHI MOXKET
BKJIIOYATh (HO HEe orpaHuuuBasch Tosbko umu) CD7, B7-1 (CD80), B7-2 (CD86), PD-
L1, PD-L2, 4-1BBL, OX40L, unayuubenbubiii koctumynstopubii gurang (ICOS-L),
MoJiekyny mexkiaerounoi aaresuu (ICAM, CD30L, CD40, CD70, CD83, HLA-G,
MICA, M1CB, HVEM, peuentop numdorokcuna d6era, 3/TR6, ILT3, ILT4, aronuct
WU aHTUTEJIO, KOTOPBII/KOTOPOE CBSI3BIBAETCS ¢ JUraHaoM Tomn-penenropa, u
JUTaHMd, KOTOpbid crenuduuecku cBsa3viBaercs ¢ B7-H3. Ilon nousTue
«KOCTUMYJIATOPHBIN JTUraH» MOAINAAAET, CPEAU NPOUET0, AaHTUTEJIO, KOTOpOoe
crienupUUeCKr CBSI3BIBAETCS ¢ KOCTUMYJISSTOPHOM MOJIEKYJION, MPUCYTCTBYIOIIEH Ha
T-knerke, Takoi, kak (HO HE orpaHu4YHuBasich Toibpko ummu) CD27, CD28, 4-1BB,

0X40, CD30, CD40, PD-1, ICOS, anTturen-1, accounnupoBanHbiii ¢ QyHKIHEH
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mumdpountos (LFA-1), CD2, CD7, LTGHT, NKG2C, B7-H3, nuraun, cneuudpudecku
cBs3piBaromuiics ¢ CD83.

IToHsiTHE «KOCTUMYJNSATOPHAs MOJIEKYJa» OTHOCUTCS K KOTHATHOMY
(ponctBenHoMy!!!) cBsA3BIBaIOLIEMY MAPTHEPY, IPUCYTCTBYIOMEMY Ha T-KJeTke,
KOTOPBIN CIeU(pUUECKH CBA3BIBAETCS C KOCTUMYJISITOPHBIM JIMTAHIIOM, ONOCPEnys
TE€M CaMbIM KOCTUMYJIUPYIOLINH OTBET KJIETKH, TAKOH Kak (HO HE OTPAHUYUBASICh
TOJBKO UM) mposudepanus. KocTUMynsiTOpHBIE MOJIEKYJIbI BKIOYAKOT (HO HE
orpann4uBasick Toabko umu) mojekyny I'KI'C knacca I, BTLA u nurang Ton-
peuentopa. [Ipumepamu KOCTUMYIATOPHBIX MoJekyn sisasroTes CD27, CD28, CD8, 4-
IBB (CD137), 0X40, CD30, CD40, PD-1, ICOS, anturesn-1, acCOuMUpoOBaHHBIH ¢
dbyuknueit numdponuros (LFA-1), CD2, CD7, LIGHT, NKG2C, B7-H3 u nurann,
cnenuduuecku cBsizpiBaromuiicss ¢ CD83, u T.m.

B nmpennouTuTeIbHOM BapHaHTE OCYIIECTBICHUS N300pETEHUS TOMEH
tpancaykuuu curaaiga CAR, npennaraeMoro B HacTosIeM H300PETEHUHU, COAEPIKUT
4aCTh KOCTUMYJISITOPHOW CUTHAJIBHON MOJIEKYJIbI, BRIOPAHHOM U3 T'PYIIBI, COCTOSAIIEH
u3 ¢pparmenta 4-1BB (GenBank: AAAS53133.) u CD28 (NP_006130.1). B wactHOCTH,
nomeH TpaHcaykuuu curiana CAR, mpennmaraemMoro B HaCTOsIEM H300pETEHUN,
COAEPKUT aMUHOKHMCJIOTHYIO MOCAE10BAaTEIbHOCTD, UAEHTUYHYIO 110 MEHbIIEH Mepe
Ha 70%, mpeanouTuTeNbHO 0 MeHbInel Mepe Ha 80%, Ooyee MpeanoUYTUTEIBHO O
Menbeit mepe Ha 90, 95, 97 unu 99% aMUHOKUCIOTHON MOCIEN0BATEIbHOCTH,
BbIOpaHHO# u3 rpynnel, cocrosimei u3 SEQ ID NO: 11 u SEQ ID NO: 12.

CAR, npennaraembiii B HACTOSIII[eM U300PETEHUH, IKCIIPECCUPYETCS HA
NOBEPXHOCTH KJIETOYHOH MemOpanbl. Takum ob6pazom, CAR MoxeT conepikarh
TpaHCMeMOpaHHbIH ToMeH. OTINYUTENbHBIMUA OCOOCHHOCTSIMUA COOTBETCTBYIOINX
TPAaHCMEMOPAaHHBIX JOMEHOB SBIISIFOTCS CIIOCOOHOCTD 3KCIPECCHPOBATHCS HA
NMOBEPXHOCTH KJIETKH, COTJIACHO HACTOSIIEMY H300PETEHUIO MPEANOYTUTEIBHO Ha
NOBEPXHOCTH UMMYHHOMW KJIETKHU, IPEXKIE BCEro TUM(OILUTOB UIIU €CTECTBEHHBIX
kietok-kuiiepoB (NK), 1 B3anmMoaeicTBOBATh APYT € APYTOM, HAMPABIISISA KIE€TOYHBIN
OTBET UMMYHHOM KJIETKU Ha 3apaHee ONpeAeeHHYIO KJIETKY-MUIIEHb.
TpancmeMOpaHHBIH JOMEH MOKHO BBIBOJHMTD KaK U3 BCTPEUAIOLIErOCs B
€CTECTBEHHBIX YCIOBUSX, TAK U CHHTETUYECKOr0 UCTOUHHNKA. TpaHCcMeMOpaHHBI
JOMEH MOYHO BBIBOJHTD U3 JIIOOOTO CBA3aHHOI'O C MEMOpPaHON HIH

TpaHcMeMOpaHHOro Oenka. IlpumepamMu TpaHCMeMOpPaHHBIX MOJIUIENTHIOB MOTYT
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CIYyKUTh (HO HE OTPAHHYHMBASICH TOJBKO UMH) cyObenquHuna T-KJI€TOYHOTO
pelLenTopa, Takas Kak d-, B-, Y- Wik 6-cyObeIUHNLA, OJUIIeNTU I, 00 pa3yomui
komruiekc CD3, p5S5 (a-uens), p75 (B-uens) unu y-uens peuenrtopa IL2, uens
cyobenunui Fc-penentopos, B yacTHOCTH, Fey-peuentopa I unun CD-6enku.
AJNBTEPHATHBHO 3TOMY TPAHCMEMOPAHHBIH TOMEH MOXET ObITh CHHTETUYECKUM, U OH
MOJKET COJIepIKaTh MPEUMYINEeCTBEHHO rugpo¢oOHbIe OCTATKH, TAKHE KAK JEHLIUH U
BaJIMH. B mpeAnoYTUTEIbHOM BapHAHTE OCYIIECTBICHUS N300pEeTeHUs YKa3aHHbIHI
TpaHCMeMOpaHHBIN TOMEH BBIBOAST U3 aibda-nenu yemoeueckoro CD8 (Hanpumep,
NP 001139345.1). TpancMeMOpaHHBII TOMEH MOXKET COIEPIKATh TAKKE «CTEOJIEBYIO
00JlacTh» MEXAY YKa3aHHBIM BHEKJIETOUHBIM JIUTAH]-CBSA3bIBAIO UM JTOMEHOM H
yKa3aHHBIM TPAHCMEMOpPAaHHBIM JOMEHOM. B KOHTEKCTE HaCTOSEero ONMUCAHUS
NoHATHE «cTebyueBast 001acThy, KaK MPaBHIIO, 0003HAYAET OJUTO- WU MOJUIIENITU],
(YHKIUST KOTOPOTO 3aKJII0YAETCS B CHEIMJIEHHH TPAHCMEMOPaHHOIO JOMEHA C
BHEKJIETOUHBIM JIMTaH/-CBA3BIBAIO UM JOMEHOM. B qacTHOCTH, «cTebneBy0 001acTb»
UCIIONB3YIOT sl obecnedeHust Oopiel rHOKOCTH U JOCTYITHOCTH BHEKJIETOYHOTO
JUTaH[-CBsA3bIBatOero qoMeHa. «CtedneBas 00JacTh» MOXKET COAEPkKATh BILUIOTH A0
300 amuHOKHUCIOT, npeano4TuTenbHo oT 10 1o 100 amuHOKHKCHOT, U Haubosee
NPEeano4YTUTETbHO OT 25 1o 50 amuHokucaot. «CTedneByro 00J1acThy» MOKHO
BBIBOJIUTH U3 MOJHBIX BCTPEHYAIOMIUXCSA B €CTECTBEHHBIX YCJIOBUAX MOJEKYJ, MJIH UX
yacTeil, TaKMX Kak mojiHas BHekyeTouHast oonacte CD8, CD4 uau CD28, unu ee
YacCTh, MJIM TOJIHASI KOHCTAHTHAs 00JaCTh aHTUTENA HIIH €€ 4acTb. AJbTEPHATUBHO
3TOMY «cTebieBasi 00JacTh» MOXKET MPEACTABIATh COOONH CHHTETUYECKYIO
NOCJIEIOBATEIBbHOCTD, KOTOPasi COOTBETCTBYET BCTPEYAIOIIEHCS B €CTECTBEHHBIX
YCIOBHSIX «CTEOJIEBONY» MOCIENOBATENIBHOCTH, UM MOXKET MPEACTAaBISITh COOOM
MOJTHOCTBIO CHHTETHYECKYIO «CTeOJIEBYIO» MOCIEI0BATEIbHOCTD. B
NPEeANOYTUTEIPHOM BapUAHTE OCYLIECTBICHHS H300pETeHUs YKa3aHHas «cTebaeBas
obnacTe» mpeacTasisieT coOOH 4acTh albda-uenu yemopedeckoro CD8 (manpumep,
NP 001139345.1). B npyrom KOHKPETHOM BapHaHTE OCYIIECTBJIECHUS H300peTe HUs
yKa3aHHBIA TPaHCMEMOPaHHBIA TOMEH M IIaPHUPHBIA JTOMEH COAEPIKaT 4acTh anbda-
nenu yenoseueckoro CD8, nocienoBaTenbHOCTh KOTOPONH UIEHTHYHA
NpEeANnoYTUTENbHO IO MeHblIeH Mepe Ha 70%, NpelnoYTUTENbHO N0 MEHbLIEH Mepe

Ha 80%, Oosiee mpeaNOYTHTENBHO MO MeHblIel Mepe Ha 90, 95, 97 unu 99%
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AMHUHOKHCJIOTHOH MOCIEI0OBAaTENIbHOCTH, BBIOPAHHON U3 Tpynmel, coctosameit u3 SEQ
ID NO: 13.

B KOHKpETHOM BapuaHTe OCYIIECTBJIEHUS NU300pETEeHNs YKa3aHHBIM X UMEPHBIN
AHTUTE€HHBIN peLenTop, NpeajaraeMblii B HACTOSIIEM U300pETEHUHU, COAEPKUT SCFV,
BBIBEICHHBINH 13 MOHOKJIOHaNbHOro aHtutena k CD19 4G7, mapHupHOro u
TpaHCMeMOpaHHOTO foMeHa anbda-uenu yenoseyeckoro CD8, curHaapHOro 1oMeHa
CD3-3era u curnanpHOoro nomesna 4-1BB. IlpennoururenbHo nocienoBaTeIbHOCTD
4G7-CAR, npennaraemMoro B HaCTOSIEM U300PETEHNH, HIEHTUYHA 110 MEHbIIEH Mepe
Ha 70%, mpeanoYTUTEeIbHO O MeHblnel Mepe Ha 80%, Oojee MPEANOYTUTEBHO O
MeHbIne mepe Ha 90, 95, 97 unu 99% aMUHOKUCIOTHON MOCIE0BATEIBHOCTH,
BbIOpaHHOM U3 rpynmel, cocrosmeit uz SEQ ID NO: 14 u 15.

B pakoBBIX KJ€TKaxX 4aCTO UMEET MECTO MOHMIKAK A PEryJIsius UM MyTalus
AHTUT€HOB-MHUIIEHEN, YTO NPUBOAUT K MOSIBJICHUIO TaK HA3bIBAEMBIX BAPUAHTOB
«IOTEPSIHHBIX AaHTUT€HOBY, T.€. aHTUT€HOB, YCKOJIb3AKIUX OT UMMYHOJOTHYE€CKOr0
Hagzopa. Takum oOpa3om, aist TOro, 4YTOOBI IPOTUBOCTOSTh YCKOJB3aHUIO OMYXOJH OT
UMMYHOJIOTUYECKOT0 Ha/130pa U NPpUAaBaTh HMMYHHOH KJIeTKe OONbLIYIO
crenupuIHOCTh B OTHOmeEeHnU MumeHu, CD19-cnenndpuueckuit CAR moxer
COAEPkKATh APYrUe BHEKJIETOYHbIEC JIUTAH-CBS3bIBAIOLNE JOMEHBI, IPEAHA3HAUYEHHbIE
IJIsl OMHOBPEMEHHOIO CBSI3bIBAHUS C APYTUMHU 3JIEMEHTAMU HA MULIEHU U YCUJICHUS
TE€M CaMbIM aKTHBALHMH U (YHKIIUU UMMYHHOH KJIeTKU. B OTHOM U3 BapuaHTOB
OCYLIECTBJICHUS U300pEeTEHUSI BHEKJIETOUHbIE JIUTaH -CBSA3BIBAIOIINE JTOMEHBI MOXKHO
pasMeniaTh TAHAEMHO Ha OTHOM M TOM K€ TPAHCMEMOPAHHOM MOJUIENTUIE U UX
He00s3aTeIbHO MOXKHO OTIEJSITh IPYT OT ApPyra ¢ MOMOLIbIO JUHKepa. B npyrom
BAPUAHTE OCYLIECTBICHUS N300pETEHUs YKa3aHHbIE IPYTUe BHEKJIETOYHbIE JIUTAH/ -
CBSI3BIBAIOINHE JOMEHBI MOKHO pa3MeNaTh HA PA3JIMYHBIX TPAHCMEMOPaHHBIX
nonunentuaax, u3 koropbix coctout CAR. Jlpyroii BapuaHT oCyIleCTBICHUS
HacTosmero nuzodperenust oTHocuTces K nonyasinun CAR, kaxaerii U3 KOTOPBIX
COJEPKUT Pa3JIMYHBbIE BHEKJIETOYHBIE JIUTAH/-CBA3bIBAKOINE AOMEHBL. B vacTHOCTH,
HacTosiee n300peTeHne OTHOCUTCS K CITOCO0Y CO3aHUsI UMMYHHBIX KJIETOK,
3aKJIFOYAKOIEMYCsl B TOM, YTO NOJY4Yarl0T MMMYHHYIO KJI€TKY U 3KCIPECCUPYIOT Ha
MOBEPXHOCTU YKA3aHHOU KJIE€TKHU MOMYJISILUIO, KaXAbIH U3 KOTOPBIX COAEPKUT
pa3IM4YHbIE BHEKJIETOYHBIC JUTAH-CBA3bIBAOLINE NTOMEHBI. JIpyroil KOHKPETHBIN

BapHUaHT OCYLICCTBJIICHUA HACTOALICTO I/1306peTeHI/I$I OTHOCHUTCA K CHOCO6y CO3aHusA
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HMMYHHOW KJI€TKH, 3aKJII0YAKIIEMYCS B TOM, UYTO MOJYy4al0T UMMYHHYIO KJIETKY U
UHTPOAYLHUPYIOT B YKA3aHHYIO KJIETKY MOJHUHYKJIEOTHbI, KOAUPYIOIIHE
MOJUNENTHABI, U3 KOTOPbIX cocTOUT nonyysiuus CAR, kaxxaplil U3 KOTOPBIX COAEPKUT
pa3JMvyHble BHEKJIETOUHbIE JUTaH I -CBsA3bIBatoniue nomensl. [lon nonynsuueit CAR
NOAPa3yMEBAIOT MO MEHbIIEH Mepe NBa, TPH, YEThIPE, MsITh, MIECTh MU OOJblIee
konndecTBO CAR, Kaxblli U3 KOTOPBIX CONEPIKUT pa3INYHble BHEKJIETOUHBIE JIUTaH] -
CBsi3bIBarOINHE NOMEHbI. COTJIAaCHO HACTOSAIEMY U300PETEHUIO Pa3IndHbIe
BHEKJIETOUHbBIE JINTAH/-CBS3bIBAIOIINE JOMEHBI, IIPE/JIaraeMble B HACTOSIIEM

U300 peTeHUH, MPEANOUYTUTEHHO MOTYT CBSI3bIBATHCS OJJTHOBPEMEHHO C Pa3IUYHBIMU
3JIeMEHTaMU Ha MHUIIEHU, YCUJIUBASI TEM CAMbIM aKTHBAIUIO U ()YHKIIUIO UMMYHHOU
kierku. Hacrosimee n3o0peTeHne OTHOCUTCS TaKKe K BBIIEIEHHOW HMMYHHOM
KJIETKe, KoTopas conepkut nonyasinuio CAR, Kakabpiii U3 KOTOPBIX COAEPIKUT
Pa3IMYHbIE BHEKJIETOUYHBIC JIUTAH/-CBI3bIBAIOIINE TOMEHBI.

HOJ’II/IHVKJIGOTI/II[I:;I, BEKTOPBLI:

HacTosimee nzoOpereHne OTHOCUTCS TaK)Ke K TMOJMHYKJIEOTHAAM, BEKTOPaM,
KonupyromuM onucaHubli Boilie CAR, npennaraemsiii B n300peTeHUN.
IIpennouTuTENbHBIM BAPHAHTOM OCYIIECTBJIEHUS HACTOSIIETO U300pETEHUS SIBIISETCS
NOJMHYKJIEOTUI, COAEp KAl HyKJIE€OTUAHYIO nocaegosatenbHocts SEQ ID NO: 17.
B nmpennouTuTeIbHOM BapUaHTE OCYILIECTBJIEHUS N300pETEHUs MOCIEI0BATEIbHOCTD
MOJIMHYKJIEOTHUIa UAEHTUYHA IO MeHbIel Mepe Ha 70%, mpeanouTUTENbHO 1O
MeHblnei mepe Ha 80%, Oosiee MpeAnOYTUTENBHO O MeHbInei Mepe Ha 90, 95, 97 unu
99% HYKJIEOTUIHOHN MOCEIOBATEIbHOCTH, BRIOPAHHOM U3 TPYIIIbI, COCTOSINEN U3
SEQ ID NO: 17.

ITonuHyKI€0TU MOXKET COAEPKATHCA B KACCETE DKCIPECCUU UITU
SKCIPECCUOHHOM BEKTOpe (Hampumep, B IIa3Muae, NpeaHa3HauYeHHOH s
UHTPOAYKIUHU B OAKTEPHANBHYIO KJIETKY-XO035HHa, HJIH BUPYCHOM BEKTOpPE, TAKOM KakK
0aKyJIOBUPYCHBIN BEKTOP, MPEeAHA3HAUYECHHBIN I TPAHCPEKIUH KJIETKH HACEKOMOTO -
X0351MHa, WU MJIa3MUAHOM UM BUPYCHOM BEKTOpE, TAKOM KaK JIEHTUBUPYC,
npeaHa3HauYeHHOM JUIA TPAHC(HEKUHH KIETKH MJIEKOMUTAKIEro-X 03sIMHa.

B KOHKpETHOM BapuaHTE OCYIIECTBJIEHUS U300PETEHNS MOYKHO BKIKOUATh
pas3JM4YHbIE HYKJIEOTHUAHBIE TOCIEN0BATEIbHOCTH B OJUH MOJUHYKJIEOTU UJIH BEKTOP,
KOTOPBIA CONEPKUT HYKIECOTUIHYIO MOCIEA0BATENbHOCTb, KOJUPYHO YO

pubocomanbHyIO skip-TOCIenoBaTeIbHOCTh, TAKYIO KaK MOCIEI0BATEIbHOCTD,
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kopupyromyt nentun 2A. Ilentuast 2A, koTopbie ObLIN UASHTH(PUIHNPOBAHBI B
noarpymnmne ahp TOBUPYCOB rPYyNIbl MUKOPHABUPYCOB, IPUBOIAT K pUOOCOMAIBHOMY
«mepeckoky» (skip) oT ogHOro kogoOHa K cienymmemy 0e3 oOpa3oBaHUs MENTUIHON
CBSI3U MEXIY JBYMS aMUHOKHUCJIOTaMH, KOAUPyeMbIMU kKopoHamu (cM. Donnelly u
Elliott, 2001, Atkins, Wills u np., 2007; Doronina, Wu u np., 2008). I[Tox «kogoHOM»
noHUMArT Tpu HykyieoTuna Ha MPHK (unu Ha cmbicnoBoit nenu monekysnsl JJHK),
KOTOpbIE TPAHCIUPYIOTCS pUOOCOMON B OJMH aMHUHOKHUCIOTHBIN ocTaTok. Takum
00pa3oM, MOXKHO CHHTE3UPOBATh J1BA MOJHUIIENITUA U3 OJHOW HENPEPhIBHONW paAMKH
cunuteiBanus B MPHK, ecnu nmonunentuael pa3aesieHbl MOCAEI0BATEIbHOCTHIO
onuronentuaa 2A, NpUCyTCTBYIOLIEH B paMKe CYUThIBaHUs. Takue pubocomalbHbIe
skip-MexaHHU3MBbI XOPOIIO U3BECTHBI B JTAHHOHN O0JIACTH U U3BECTHO UX NMPUMEHEHHE B
HECKOJIbKUX BEKTOPAX JJIsI SKCIPECCUU HECKOIBKIX OEJIKOB, KOAUPYEMBIX OTHOM
matpuuHoil PHK.

JUist HampaBlIeHUSI TPAHCMEMOPAHHOTO MOJIUIENTHAA B CEKPETOPHBIN MyTh
KJIETKU-XO0351Ha, B IOCJIE€A0BAaTEIbHOCTh MOJUHYKJIEOTHAa UIIH B
MOCJIEI0BATENbHOCTD BEKTOPA MOMEIIAIOT CEKPETOPHYIO CUTHAJIBHYIO
NOCJIEIOBATEIbHOCTD (U3BECTHYIO TAKXKE KaK JINJIEPHAs MOCIeA0BATEIbHOCTD, Npe-
IPO-TIOCIEN0BATEIBHOCTD MJIM IPE-MOCIeA0BATEIbHOCTh). CEKPETOPHYIO CUTHAJIbHYIO
NOCJIEJOBATEIbHOCTD (PYHKIMOHAIBHO CBA3BIBAIOT C TPAaHCMEMOpaHHOM
HYKJIEOTUAHON MOCAE0BATEIbHOCTBIO, T.€. JBE MOCIEI0BATEIbHOCTH COEIUHAIOT B
NPaBUJIBHON paMKe CUUTBIBAHUS U PA3MEIIAOT TaK, YTOOBI HANIPABISATH HOBBIH
CUHTE3UPOBAHHBIN MOJUNENTHA B CEKPETOPHBINA NMyTh KJIETKU-X035i1MHA. CeKpeTopHbIe
CUTHAJIbHBIE MOCJIE0BATEIbHOCTH, KaK MPaBUIIO, Pa3MEIIalT B 5'-HaNpaBIeHUU
OTHOCHUTEJIbHO HYKJIEOTHIHOH MOCJIe0BaTEeNbHOCTH, KOAUPYIOIEeH MpeCTaBIIsAI0 LU
UHTEpeC MOJUIMENTH, XOTsI HEKOTOPbIE CEKPETOPHBIE CUTHAJIbHbIE
MOCJIEI0BATENbHOCTH MOXKHO pa3sMellaTh U B APYTOM MeCTe MpeaCTaBIsAo el
WHTEepeC HYKJIECOTHAHOU mocienoBaTenbHoCTH (cM., HanmpuMmep, Welch u np., U.S. Ne
5037743; Holland u np., U.S. Ne 5143830). B npennouTuTeIbHOM BapHaHTE
OCYIIECTBJICHUS N300pETEHUsI CUTHAIBHBIN MENTUI COAEPIKUT AMHUHOKHUCIIOTHBIE
nocnegoarenbHOCTH SEQ ID NO: 18 u 19.

CnenuanucraM B JTaHHOH 00JACTH JOJIKHO OBITH OYEBUAHO, YTO C YUETOM
BBIPOJKJIEHHOCTH T'€HETUYECKOrO KOJla MOT'YT UMETh MECTO 3HA4YUTEJbHbIE BapUaluu

NoCJaeaA0BaATCIbHOCTHU YKA3aHHBIX MOJIMHYKJICOTUAHBIX MOJICKYJIL. HpeI[HOLITI/ITeJ'[bHO
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HYKJICOTHAHBIE MTOCIEIOBATEIbHOCTH, MIPEeAIaraeMble B HACTOSIIIEM H300pETEHUN,
UMEIT ONTUMHU3UPOBAHHBIE KOJAOHBI ISl SKCIIPECCUU B KJIETKAX MJIEKONUTAK IIUX,
NPEANOYTUTENBbHO ANl 3KCIPECCUU B Y€JIOBEYECKUX KieTkax. OnTuMusaunus KOJOHOB
OTHOCHUTCS K 3aM€HE B NPEACTABIAKINEH HHTEPEC MOCIEN0BATEIbHOCTH KOJOHOB,
BCTPEYAKLIUXCsI OTHOCUTEIBHO PEAKO B F€HaX ¢ BBICOKUM YPOBHEM 3KCIPECCHUU, HA
KOJOHBI, KOTOPBIE, KaK MPABUJIO, YACTO BCTPEUYAOTCS B F€HAX C BBICOKUM YPOBHEM
SKCIPECCUHU B YKA3aHHBIX BUAAX, TAKHUE KOJOHBI KOOUPYIOT T€ K€ AMUHOKUCIIOTHI, YTO
U MOAJIEeXKAINE 3aMEHE KOJIOHBI.

B nmpeanouTuTeIbHOM BapUaHTE OCYINECTBJICHUS U300pETEHHs MOJUHYKIEOTHU],
npeaiaraeMblii B HACTOSAIIEM H300PETEHHH, CONEPIKUT HYKJICOTHIHYIO
MOCJIeIOBATENIBHOCTD, BRIOPAHHYIO U3 rpymmbl, cocrosimeidt u3: SEQ ID NO: 17.
HacTosimee nzo0pereHne OTHOCUTCS K MOJUHYKJIEOTHIAM, CONEPIKAIIUM
HYKJIEOTUHYIO MOCJIEeA0BAaTENbHOCTD, HAEHTUUHYIO IO MeHblnell mepe Ha 70%,
NPEeANOYTUTENBHO 1O MeHbInel Mepe Ha 80%, Gosee mpenmnouTHTENbHO O MEHbIIEH
mepe Ha 90, 95, 97 nnu 99% HYKIEOTUIHON MOCIEN0BATEIbHOCTH, BEIOPAHHON U3
rpynnsl, cocrosmei u3 SEQ ID NO: 17.

Croco0nl CO31aHUsI UMMYHHOMN KJIETKH:

KoHkpeTHbIe BapHaHTBI OCYLIECTBIECHUS, TOANIAAI0IINE 1O 0ObEM HACTOSILIErO
N300peTeHHUs], OTHOCATCA K CIIOCO0Y MONyueHUss MMMYHHBIX KJIE€TOK JJIs
UMMYHOTEpaNuy, 3aKJI0Ya0EMyCsl B TOM, YTO UHTPOAYLUUPYIOT B YKa3aHHbBIE
uMMyHHbIe kieTku CAR, mpeanaraemselii B HaCTOsIIEM H300PETEHUH, U PA3MHOXKAIOT
yKa3aHHbIE KJIeTKU. KOHKpETHBIN BapUAHT OCYLIECTBICHUS U300PETeHUsI OTHOCUTCS K
croco0y CO3AaHUsI UMMYHHOH KJIE€TKH, 3aKJIOYAIOLUIEMYCsl B TOM, UYTO MOJYYal0T
KJIETKY U 3KCIPECCUPYIOT HAa MOBEPXHOCTH YKa3aHHON KJIETKH IO MEHbIIel Mepe OquH
CAR, onucanHBIH Bblle. B KOHKPETHOM BapHUaHTE OCYLIECTBICHUS H300peTeHUs
croco0 3aKJIF0YaeTCsl B TOM, YTO TPAaHCPOPMUPYIOT KJIETKY IO MEHbIIEH Mepe OTHUM
NOJUHYKJIeoTua0M, koaupyromuMm CAR, onucaHHBIN Bbllle, U 3KCIIPECCUPYIOT
yKa3aHHbIE MOJMHYKIEOTU bl B YKa3aHHOH KJIETKE.

B nmpeanouTuTeIbHOM BapHaHTE OCYIIECTBICHUS N300pETEHUs YKa3aHHbIE
MOJUHYKJIEOTHU bl BKJIIOUAIOT B JEHTUBUPYCHBIE BEKTOPBI, IPUHUMAasi BO BHUMAaHHE,
YTO OHU CTAOMIIBHO 3KCIPECCUPYIOTCS B KIIETKAX.

B npyrom BapuaHTe OCylIeCTBICHUS H300peTeHUs YKa3aHHbII c1ocod

JIOTIOJTHUTEJIBHO BKJIIOYAET CTAAUIO, HA KOTOPOU reHeTUUECKH MOAUDUIIUPYIOT
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yKa3aHHYIO KJIETKYy yTeM MHAKTHUBALMU 10 MEeHbIlell Mepe OJIHOTrO I'eHa,
skcnpeccupyromero oqud komnoHeHT TCR, MulleHb HMMYHOCYIIPECCOPHOTO areHTa,
red HLA u/unm reH HMMyHHBIX 4eKITOHHTOB, Takoil kak PDCD1 unu CTLA-4. B
NPEeANOYTUTENBHOM BapUAHTE OCYLIECTBICHUS N300peTeHUs YKa3aHHbIN Ir'eH
BbIOUpatoT U3 rpynmsl, cocrosimeii u3 TCRansdpa, TCRGera, CD52, GR, PD1 u
CTLA-4. B npeanoyYTUTEIbHOM BapUAHTE OCYILIECTBICHUS M300pETeHUs YKa3aHHbI
croco0 JOMOJHUTENBHO 3aKII0YaeTCs B TOM, YTO HHTPOAYLUPYIOT B yKa3aHHbIe T-
KJIETKH PEIKO PACIIeIISIOMYI0 SHIOHYKIea3y, 00Jagarnmy crnocoOHOCTHIO
OCYIIECTBJISITh U30MpPATENbHYIO HHAKTUBAIMIO myTeM pacuenienus JJHK ykazaHHBIX
reHoB. B Oosee mpeanoyTUTEeNIbHOM BapUaHTE OCYLIECTBICHHUS H300peTeHUS
yKa3aHHasl PeJIKO paculeruisiiomasi SHI0HYKIea3a npencrasiser coboir TALE-
HyKJea3y uiu sHAoHykjaeasy Cas9.

MeTtoabsl 1oCcTaBKU

Pa3znuuHble MeTOABI, ONMCAHHBbIE BbIlIE, IpeanonaraioT nuuTpoaykuuo CAR B
kieTky. Hanpumep (HO He OrpaHHYHUBAsCh TOJBKO 3TUM), ykazaHHbIH CAR M0xHO
UHTPOAYLUPOBATH B BUAE TPAHCTE€HOB, KOAUPYEMBIX ONHUM MJIa3MUIHBIM BEKTOPOM.
VYka3zaHHBIN MJIa3MUAHBIM BEKTOP MOXKET CONEPKATh TAKXKE CEJIEKTUPYEMBIN MapKep,
obecneunBarOIMUN UIEHTUPUKALMIO U/UIH OTOOP KJIETOK, B KOTOPbIE BCTPOEH
YKa3aHHBIA BEKTOP.

ITonunenTuael MOXKXHO CUHTE3UPOBATD 71 Sifit B KIETKE B pE3yJbTaTe
UHTPOAYKLUHU B KJIETKY MOJUHYKJIEOTUIAOB, KOAUPYIOMUX YKA3aHHBIE MOJUIIENITUIBI.
ANbTepHATUBHO 3TOMY YKa3aHHBIE MMOJUIENTHIbl MOXKHO MOJy4aTh BHE KJIETKH U
3aT€M UHTPOAYLUHUPOBATh B HE€. MeTONbl HHTPOAYKIUU MOJTUHYKJIEOTHIHBIX
KOHCTPYKLHH B KJIETKH U3BECTHBI B TAHHOW OOJIACTH U UX NMPUMEPAMH SABJISIOTCS (HO
HE OrPAaHUYHBASICh TOJBKO UMHU) METOABI CTAOMIBHON TpaHC(HOPMAIUH, B KOTOPBIX
MOJUHYKJIECOTUAHYIO KOHCTPYKIUI UHTETPUPYIOT B T€HOM KJIETKH, METOAbI
KPaTKOBPEMEHHOH TpaHC(HOpPMaLUU, B KOTOPBIX MOJHHYKJICOTHAHYI KOHCTPYKLUIO HE
UHTETPUPYIOT B TEHOM KJIETKH, U METOJIbl, OCHOBAHHBIE HA UCIOJb30BAHUU BUPYCOB.
VYka3zaHHbIE€ NOJUHYKJIEOTHABI MOXHO HHTPOAYLUPOBATh B KJIETKY, HAIpUMEp, C
UCIIOJb30BAHUEM PEKOMOWHAHTHBIX BUPYCHBIX BEKTOPOB (HAaNpUMep, pETPOBHPYCOB,
aZI€eHOBUPYCOB), TUIIOCOM U T.1. Hampumep, MeTOnbI KpaTKOBPEMEHHOM

TpaHC(hOPMAIIUU BKJIIOYAIOT MUKPOUHBEKIIUIO, 3JIEKTPOIOPALUI0 UIIU OOMOapANpPOBKY
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qaCTUIIaMH. VYka3zaHHbIE MOJIMHYKJICOTHABI MOXKHO BKJIIOYAaTh B BEKTOPHI, Oonee
KOHKPETHO, B MJa3MUbl UJIU BUPYCBI, C HECJIBIO SKCIIPECCHHU B KJIETKaAX.

CKOHCTDVI/IDOBaHHbIe HUMMVHHBIC KJIECTKH

Hacrosmee n3o0peTeHne OTHOCUTCS TaKXKe K BbIACICHHBIM KJIETKAM HJIH
KJIETOYHBIM JIMHUSAM, KOTOPbI€ MOKHO IOJIYy4aTh YKa3aHHBIM CIIOCOOOM CO3aHMUs
KJIETOK. B yacTHOCTH, yKa3aHHas BbIJEJNEHHAs KJIETKa COAEPKUT IO MEHbUIEH Mepe
onuH onucaHubll Boilie CAR. B apyrom BapuaHTe OCyIIEeCTBICHUs U300peTeHUs
yKa3aHHas BbIIeJeHHas KieTka coaepxuT nonyisanuo CAR, kaxabli U3 KOTOPBIX
COJIEPIKUT PA3JIMUYHbIE BHEKJIETOYHBIE JIUTaH[-CBA3bIBAOINNE AOMEHBI. B yacTHOCTH,
yKa3aHHas BBIAEJIEHHAs KJIE€TKA COAEPKUT HK30T€HHYIO MOJUHYKJIEOTHAHYIO
nocjaenoBaTeabHOCTh, Kogupyromyw CAR. AxktuBauus u nponudepanus reHeTHIeCKH
MOAUGDHUIIMPOBAHHBIX HMMYHHBIX KJIETOK, IPEAJIaraeMblX B HACTOSIIIEM H300pETeHUH,
MPOUCXOJUT HE3aBUCUMO OT MEXAHU3MOB CBSI3BIBAHUS C AHTUTE€HOM.

ITon oOpem HacTosimero n300peTeHNs MOANaNaeT TAK)KE BbIASIEHHA UMMYHHAs
KJIETKA, MPEeANOYTUTENbHO T-KIeTka, NOoJy4YeHHast ¢ IOMOLIBK OJHOIO U3 ONMHMCAaHHBIX
paHee crioco0oB. YKa3aHHasi MMMYHHasl KJIeTKa MPEICTaBIsIeT COOOH KIIETKY,
IPOUCXOASIIYIO U3 T€MATONO3THYECKON KJIeTKH, (PYHKINOHAJIbHO YUYaCTBYIOIIYIO B
MHULHALUHT W/ WIH pealn3alii BPOKIEHHOIO UM alalTUBHOIO HMMYHHOI' O OTBETA.
VYKa3aHHYI0 HMMYHHYIO KJI€TKY, IPEeAJaraéMylo B HACTOSIIEM U300pETeHUH, MOXKHO
BBIBOAUTH U3 CTBOJIOBOW KJIeTKH. CTBOJIOBBIE KJIETKH MOTYT MPEACTABISATh COOOH
3peJible CTBOJIOBBIE KJIIETKH, HEUEeJIOBEYeCKHe YMOPHOHAIbHbBIE CTBOJOBbIE KJIETKU U3
OpraHu3Ma KpoMme 4esioBeka, 0ojiee mMpeAnoYTUTEIbHO HeUeJIOBEUYEeCKHE CTBOJIOBBIE
KJIETKH, CTBOJIOBBIE KJIETKHU U3 NyNNOBUHHON KPOBH, KJIETKU-NPEALIECTBEHHUKH,
CTBOJIOBbIE€ KJI€TKH KOCTHOTO MO3Ta, MHAYLUPOBAHHBIE NIIOPUIOTEHTHBIE CTBOJIOBBIE
KJIETKH, TOTUIOTEHTHBIE CTBOJIOBBIE KJIE€TKU UJIHU F€MaTONOITUYECKUE CTBOJIOBbIE
KJIeTKH. Penpe3eHTaTUBHBIMU 4€JI0BEYECKUMHU KJIETKAMU SIBJISIOTCSA CD34 ' -kierkH.
VYka3zaHHas BBIICJICHHAs KJIETKA MOXET MPEACTABIATh COOOH TakKe AEHAPUTHYIO
KJIETKY, JEHAPUTHYIO KJIETKY-KUJIEep, TY4HYI kiaeTky, NK-knetky, B-knerky nnn T-
KJIETKY, BBIOPAHHYIO M3 TPYIIIBI, COCTOAIMEH U3 BOCMAIUTENbHBIX T-TUM(OIHUTOB,
LIUTOTOKCUYECKHUX T-TUMQOIUTOB, PEryasITOPHBIX T-TUM(pOLUTOB UK X3JIMEPHBbIX T-
muMponuToB. B 1pyrom BapuaHTe OCyLIIECTBICHHUS H300PETEHUS YKA3aHHYIO KIIETKY
MO>KHO BBIBOJWTb U3 IPYIIIbI, COCTOSALIEH U3 CD4+-T-J'II/IM(1)OLII/ITOB u CD8'-T-

auMmdountos. [lepen ocymecTBiieHHEM Pa3MHOKEHUS U T€HETHUECKON Moau(UKaALIU
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KJIETOK, MPEAaraeMbIX B H300pETEHNUH, U3 OPTaHU3Ma HHAUBUAYYMa MOYKHO
nojy4daTtb UCTOYHHUK KJIIETOK C MOMOIIBIO PA3JIMYHBIX METOAOB, HE OrpaHUYNBAIOIINUX
O6’beM I/I306peTeHI/Iﬂ. KneTtkn MOKHO noJjiydatTb U3 MHOTOYUCJIC€HHbBIX UCTOUYHUKOB,
BKJIFO4Yasi (HO He OTPAHUYHUBASCH TOJBKO UMH) MOHOHYKJI€APHbBIE KJIETKH
nepudepuueckoil KpOBH, KOCTHBIN MO3T, TKaHb TUM(ATUUECKHUX Y3JIOB, TYITOBUHHYIO
KPOBb, TKAHb TUMYCA, TKAHb U3 UHPULHPOBAHHOI 00ACTH, ACLHUTHI, MJIEBPATbHbBIN
BBIINMOT, TKAHb CCJIE3CHKU U OIIYXOJIH. B HCKOTOPBIX BapHaHTaX OCYHICCTBICHUSA
HaCTOALIECTO H306peTeHI/I$I MOXHO IMPUMECHATD .]'II'O60€ KOJIN4eCTBO T-KJIETOUYHBIX
JUHUH, DTOCTYNHBIX U U3BECTHBIX CMELHATUCTAM B JaHHOU obynactu. B npyrom
BApUAHTE OCYLIECTBJICHUSI M300pEeTEHUsI YKA3aHHYIO KJIETKY MOXKHO MOJy4aTh U3
opraHu3Ma 370POBOTO AOHOPA, MALUEHTa, Y KOTOPOro AMATHOCTHPOBAH paK HIIH
NaLHUeHTa, Y KOTOPOro AMarHocTupoBaHa uHdekuus. B npyrom Bapuanre
OCYLIECTBJICHUS] M300peTeHUsI YKa3aHHas KJeTKa MpeaAcTaBseT co0oii 4acTh
CMEIIaHHOH MOMyJIAUU KIIETOK, O6J'IaI[aI'OH_[I/IX pa3iinYHbIMHA q)eHOTI/IHI/ILIeCKI/IMI/I
xapaktepucTukamu. [Tog oObeM HacTOsLIEro H300pETEHHs OANAAAET TAKXKe
KJIETOYHAs JIMHUS, MOJIyYeHHasi U3 TpaHcOpMUpOBaHHON T-KJIETKU COTJIACHO paHee
onucanHomy crnocoOy. ITog oObem HacTOsiero N300peTeHUs MOANAgA0T
MOAU(DUIIMPOBAHHBIE KJIE€TKH, IMOJYYEHHBIE C TOMOIIbI paHEee ONMHUCAHHOIO Crocooa,
KOTOPBIE SABJISIIOTCSI YCTOMYUBBIMU UJIA 4YyBCTBUTEJIbHBIMA K HUMMYHOCYIIPECCOPHON
obpabotke.

B apyrom BapuaHTe OCyIIECTBJICHUS H300pEeTeHUs YKa3aHHasl BblAeeHHAs
KJIETKa, MpejaraemMasi B HaCTOSIEeM U300pETEHUU, CONEPIKUT MOJUHYKIEOTHU],
konupyromuit CAR.

AKTI/IBaLII/Iﬂ 1 pa3MHoO:keHHne T-KJIETOK

Kak 1o, Tak ¥ mocye oCymecTBJIeHUs reHeTu4eckoi Monudukaunu T-KJIeTok,
JaXke B TOM Clly4yae, €CJIH aKTUBALUs U Npojudepannst reHeTHIeCKU
MOAUGDHUIIUPOBAHHBIX UMMYHHBIX KJIETOK, IIPEAJIaraeMblX B HACTOSIIIEM H300pETeHUH,
HE 3aBUCUT OT MEXAHU3MOB CBS3bIBAHUS C AHTUI€HOM, UMMYHHBIE KJIE€TKH, NIPEXKIE
Bcero T-kieTku, mpeaaraemMele B HACTOSAIIEM U300pETEHUH, MOKHO TIOABEPTATH
JOMOJHUTENbHON aKTHUBALUU U PAa3MHOXKATh C MOMOILBIO METOAOB, OMUCAHHBIX,
HanpuMep, B U.S. NeNe 6352694; 6534055; 6905680; 6692964; 5858358, 6887466,
6905681; 7144575, 7067318, 7172869, 7232566, 7175843; 5883223, 6905874,
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6797514; 6867041 u nybnukanuu 3asisku Ha nmateHT CIITA Ne 2006/0121005. T-
KJI€TKU MOXHO Pa3MHOXKAaTh /71 VIIro WUIH i1 VIVO.

Kak npasuio, T-kieTku, npenjiaraemMmble B U300peTEHUH, PAa3MHOXKAIOT NyTEM
NPUBEIECHUS B KOHTAKT C ar€HTOM, KOTOpbIii ctumyaupyet kommiekc CD3 TCR, u
KOCTUMYJISITOPHON MOJIEKYJION HAa MOBEPXHOCTH T-KJIETOK C LIEJbI0 CO3IaHUS CUTHAJIA
akTUBaLUU Ans T-KkaeTku.

Hanpumep, nns co3nanus curHana akTuBauuu 1 T-KJI€TKH MOXKHO MPUMEHSTh
XUMHYECKUE COCTMHEHUs, Takue Kak noHodop xanbuus A23187, popbon-12-
mupucrat-13-anerat (PMA), UM MUTOTE€HHbBIE JIEKTHHBI, TAKUE KaK
¢uroremarriaroTuHuH (PIA).

Hanpumep (HO HE OrpaHMYHMBASICh TOJBKO 3TUM), TONYJISUHH T-KJIETOK MOKHO
CTUMYJIUPOBATh /M Vilro yTeM NPUBEAEHUS B KOHTAKT ¢ aHTuTenoM k CD3 unu ero
AHTUTE€HCBSI3BIBAO UM (pparMeHToM, uiu aiturenoM k CD2, nMMOOUIN30BaHHBIM Ha
MOBEPXHOCTH, WU MyTEM NPUBEIEHUS B KOHTAKT C aKTUBATOPOM NpoTenHKkuHasbl C
(Hanpumep, OPUOCTATHHOM) B COUETAHUH C HOHO(POPOM Kanbius. {1 KOCTUMYJISILIUA
BCIIOMOTaTeJbHONW MOJIEKYJIbl Ha MOBEPXHOCTU T-KJIETOK MOKHO MCIOJb30BaTh
JIUTaHJ, KOTOPBINA CBI3BIBAETCs C BCIOMOraTeabHON MoJiekyaoil. Hanpumep,
nonyaauuio T-KJIeTOK MOKHO NPUBOAUTL B KOHTAKT ¢ aHTUTeaoM Kk CD3 u aHTUTEIOM
k CD28 B ycnoBusx, obecneunBarOmUX CTUMYJISIUUIO npoiaudepanun T-KIeTokK.
Ycnosus, NpUroAHbIe Al KyJAbTUBUPOBAHUS T-KJIETOK, BKIIOYAIOT COOTBETCTBYIOLINE
cpensl (HanmpuMep, MUHUMAJIBbHYIO NOAEPKUBAKO YO cpeny uiu cpeny RPMI 1640,
win X-vivo 5, (pupma Lonza)), koTopbie MOTYT conepskaTh pakTOpbl, HEOOXOAUMBIE
st obecniedeHus npoaudepanuu U KU3HECITOCOOHOCTH, BKJIKOYAsi CBIBOPOTKY
(Hanpumep, peTanbHYIO ObIYBI0 CHIBOPOTKY HJIU YEJIOBEYECKYIO CBIBOPOTKY),
untepieikun-2 (IL-2), wacynun, IFN-g |, 1L-4, 1L-7, GM-CSF, -10, - 2, 1L-15, TGFp
u TNF-, unu nroOsie apyrue noO6aBKH IJis POCTA KIETOK, U3BECTHBIE CTICIUANINCTY B
naHHoOU obnactu. Jlpyrue nobGaBku IUisl pOCTa KJIETOK BKJIOUAKOT (HO He
OTPAHUYHUBASICh TOJIBKO UMH) Cyp(aKTaHT, IJIa3MaHAT U BOCCTAHOBUTEIN, TAKHE KaK
N-anerunnuctens u 2-mepkantodtaHoi. Cpeasl MOTyT npeactaBiarh codoii RPMI
1640, AIM-V, DMEM, MEM, a-MEM, F-12, X-Vivo 1 u X-Vivo 20, Optimizer,
copepkammne B Ka4ecTBe 100aBOK aMUHOKHCIIOTHI, MUPYBAT HATPUSI U BUTAMUHBI, OHU
MOTYT OBITh 0€CCHIBOPOTOUYHBIMH HUJIM MOTYT COAEPXKaTh B KauecTBe 100aBOK B

ONpeaeIeHHOM KOJIMYECTBE CHIBOPOTKY (MJIM IUIa3My) WIN ONpesesie HHbIH Habop
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TOPMOHOB, W/WJIM UUTOKHH(BI) B KOJUYECTBE, JOCTATOYHOM IS POCTA M PA3MHOKEHHSI
T-xneTok. AHTUOMOTUKH, HAIPUMEP, MEHUIUUTMH U CTPENTOMULIMH, BKIIOYAKOT
TOJIBKO B 9KCIIEPHUMEHTAJIbHBIE KYJBTYPbI, HO HE B KYJbTYPbI KJIETOK, KOTOpbIE
npeHa3HAuYeHbl U1 BBEICHHS MyTeM MHPY3UU HHAUBUAYYMY. KineTku-munieHn
NOJJIePIKUBAIOT B YCJIOBHIX, HEOOXOMUMBIX I MOANEPIKAHUS POCTa, HApUMeEp, NpU
COOTBeTCTBYWOLIEH TeMneparype (Hanpumep, npu 37°C) u armocdepe (Hanpumep, B
Bozayxe mwitoc 5% CO,). Knerku, KoTopble MOABEPTalu CTUMYJISIIUKA B TEYEHUE
Pa3IUYHBbIX TPOMEKYTKOB BpEMEHH, MOTYT 00JaaTh pPa3IuIHBIMH
XapaKTePUCTUKAMHU.

B 1pyrom KOHKpPETHOM BapHaHTE OCYIIECTBJEHUs U300pEeTEHUs YKa3aHHbIE
KJIETKH MOKHO Pa3MHOKAaTh MYyTeM COBMECTHOI'O KYJIbTUBHUPOBAHUS C TKAHBIO MUJIU
KJIeTKaMU. YKa3aHHbIE KJIETKH MOKHO Pa3MHOXKATh TaKKe i1 Vivo, HalpUMep, B KPOBH
UHAUBHUIYYMa MOCJEe BBEASHUs YKA3aHHOH KJIETKH HHAUBUIYYMY.

TepaneBTHUECKHE NPUMEHEHUS

B npyrom BapuaHTe OCyIIECTBICHUS H300pETEHUS BBIACICHHBIE KIETKH,
NOJIy4eHHbIE Pa3JIMYHBIMU METOAMH, WU KJIETOYHYIO JIMHHIO, BBIBEACHHYIO U3
YKa3aHHOM BBIACJIEHHOMN KJIETKH, COTJITaCHO ONMUCAHHOMY paHee METOAY, MOXKHO
IPUMEHSTh B KaU€CTBE JIEKapCTBEHHOI'O CpefcTBa. B npyrom Bapuanre
OCYLIECTBJICHUSI U300pEeTeHUs YKa3aHHOE JEeKAPCTBEHHOE CPENCTBO MOYKHO MPUMEHSTh
IJIsL JIEYeHUS paka, mpexae BCero IJIs JedeHust B-kaeTouHbIx 1uM(poM U JeHKO30B Yy
NalUeHTa, HY)KJAIerocst B 3ToM. B apyrom BapuaHTe OCyINeCTBICHHS N300pETEeHMUS
YKa3aHHYIO BBIACICHHYIO KJIETKY, MpeajiaraeMyto B U300pETEeHUH, TN KIETOYHYIO
JIMHUIO, BBIBEIEHHYIO M3 YKa3aHHOM BbIAEJICHHON KJIETKU, MOKHO MPUMEHSITh JJIs
U3TOTOBJIEHHUSI JIEKAPCTBEHHOTO CPEACTBA, MPEIHA3ZHAYEHHOTO JUIS JICYEHHUS paKa y
NaLHUEeHTa, HY)KJAAKIEerocsi B 3TOM.

Hpyroit 00bexT HacTOsIEero u300peTeHNss OTHOCUTCS K ¢crioco0am JieueHust
NALUEHTOB, HYXAAIIINXCS B 3TOM, I'/le YKa3aHHbIH C1oco0 3aKJI0YaeTCsl B TOM, YTO
OCYINECTBJISIIOT IO MEHbLIEH Mepe OJHY U3 CIEAYIOIUX CTaANuN, HA KOTOPBIX:

(a) MONYy4arOT UMMYHHYIO KJIETKY, KOTOPYIO MOKHO CO3/1aBaTh C MOMOUIBIO
OJTHOTO U3 paHee ONMHCAHHBIX METOMOB,;

(6) BBOAAT yKa3aHHBIE TPAaHCPOPMUPOBAHHBIE UMMYHHBIE KJIETKH YKa3aHHOMY

MaLHUEHTY.
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B opHOM 13 BapuaHTOB OCYILIECTBICHHS N300peTeHNs yKa3aHHble T-KJIeTKH,
npeaaraeMble B U300pEeTEHUU, MOXKHO MOABEPTaTh HHTEHCUBHOMY T -KJI€TOUHOMY
Pa3MHOXEHHUIO /71 ViVO U UX MOKHO COXPAHATh B T€UEHHE NMPOAOIKUTEIBHOTO MEPHUOoaa
BPEMEHU.

Vka3zaHHOE JIeueHHe MOXKeT ObITh OOJer4armuM, TepaneBTHIYECKUM HIH
npodunaktuueckuM. OHO MOKET MPeACTaBIATh COO0H MUOO0 COCTAaBHYIO YacTh
ayTOJIOTHYHOTO MMMYHOTEPANEBTUYECKOIO JIeYeHHs], TUOO COCTAaBHYIO YacTh
aJJIOTEHHOT'O MMMYHOTEPANeBTHYECKOro JieueHus. [IoHATHE «ayTOJOTHIHBIIY
O3HAYAET, UTO KJETKHU, KJIETOYHAS JUHUS MJIM MOMYJISILHS KJIETOK, TP UMEHSIeMbIE IS
JE€YEHHs MMAIlUEeHTOB, MPOUCXOIIT U3 OPraHU3Ma YKAa3aHHOTO MALMeHTa HIIH U3
OpraHMu3Ma COBMECTHUMOTO IO YeJIOBEYeCKOMY JielkonutrapHoMy antureny (HLA)
noHopa. [ToHsATHE «aJJIOTeHHBII» 03HAYAET, YTO KJIETKU HIIH MOMYJISAIUs KIETOK,
NpUMEHSIEMbIE ISl JIEYEHHS MAalUeHTOB, HE MPOUCXOMST U3 OPTraHU3Ma YKa3aHHOTO
NaLHUeHTa, HO MPOUCXOIAT U3 OpraHU3Ma JTOHOPA.

KneTku, KOTOpbIe MOKHO MPUMEHATH B 3asIBJISIEMBIX CIIOCO0aX, OMUCAHBI B
npeapIAyIeM pasaeie. Y Ka3aHHOE JeYEeHHe MOXKHO MPUMEHSTh ISl J€YEHUs
NALUEeHTOB, Y KOTOPBIX JUArHOCTUPOBAH pak. TUIBI paka, KOTOPbIE MOXKHO JIEUUTh,
BKJIIOYAIOT HECOJUAHBIE ONMYXOJH (TaKkue KaK reMaTOoJOrH4ecKrue OMyXOJH, BKIKYas
(HO He OorpaHMYMBasICh TOJNBKO UMHU) npe-B ALL (nmpu neauaTpudeckux NOKa3aHUSX),
ALL B3pocnbIX, TUM(POMY U3 KJIETOK MAaHTHH, AUP(DY3HYIO KPYTHOKIETOUHYIO B-
KJIETOUHYIO JuM@poMy U T.1. TUMBI paka, KOTOPbIe MOXKHO JeduTh ¢ momoubio CAR,
npeaiaraeMbix B U300pETeHHH, BKJIIOYAKOT (HO HE OTPaHUYUBASICh TOJBKO UMH)
HEKOTOPBIEC TUIBI JIEHKO30B UJIH JTUMPOUTHBIX 3JI0KAYECTBEHHBIX 3a0oneBanuii. OHU
BKJIFOYAIOT TAKK€ OMYXOJIU/TUITBI PaKa B3POCJBIX U JETCKHE OMyXOJIH/TUIIBI PaKa.

JledeHHe MOXKHO OCYLIECTBJISATh B COUETAHUU C MPUMEHEHUEM OIHOTO WU
HECKOJIbKUX TUIIOB MPOTHUBOPAKOBOH Tepanuu, BBIOPAHHBIX U3 TPYIIIBI, BKJIOYAKOIIEH
TEPaIHI0 Ha OCHOBE aHTUTEJ, XUMUOTEPANHUIO, IUTOKUHOBYIO TEPAIHIO, TEPATIHIO C
UCIIOJIb30BAHUEM AEHPHUTHBIX KJIETOK, TEHHYIO TEPaNUi0, TOPMOHAIBHYIO TEPAIHUIO,
CBETO-JIA3EPHYIO TEPATUIO U JIYYEBYIO TEPAIHIO.

CornacHo mpeAnOYTUTEIPHOMY BapUAHTY OCYIIECTBJIEHUS N300peTeHUs
yKa3aHHOE JIeUeHHE MOKHO IPUMEHSTH AJIS MALUEeHTOB, OABEPTa0 IIUXCS
UMMYHOCYTIpecCOpHOH Tepanuu. PakTHUECKH, HaCTOsee H300peTeHne OCHOBAHO

NpEeANOYTUTEJIbHO HA NPUMEHEHHUH KJICTOK HJIHN NOMNYJIAINUHN KIETOK, KOTOPBIC
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npuodpean yCTOHYUBOCTh O MEHBIIEH Mepe K ONHOMY HMMYHOJIETIPECCAHTY B
pe3yJbTaTe HHAKTUBALIMU M'€Ha, KOJUPYIOLIEro peLenTop AJsl TAKOro
uMMyHonenpeccanTa. C 3Tol TOUKH 3peHUsI, UMMYHOCYIIpECCOpHAas Tepanus A0JKHA
crnoco0cTBOBATH OTOOPY M pa3MHOXKEHHIO T-KJIETOK, mpeaiaraeMbIX B H300peTeHNH, B
OpraHu3Me IMalueHTa.

BBeneHue KI€TOK MIIM NOMYJISIUH KJIETOK, MPeaiaraeMblX B HACTOSAIIEM
U300pEeTEeHUH, MOXKHO OCYLIECTBJISATH JOOBIM IPUTOTHBIM METOAOM, BKJIOYAs
WHTAJSIUIO a3P030Jis, HHBEKLHIO, IPHEM BHYTPb, TPAHCPY3HIO, HMILIAHTALUIO UITH
TpaHCIUIaHTauoO. KoMMmo3uum, npeacTaBlieHHble B HACTOSIIIEM OMHCAHUH, MOKHO
BBOJUTh MALUEHTY MOJKOKHO, BHYTPUKOKHO, BHYTPbh ONYXOJH, HHTPAHOJAJIBHO,
UHTPaMeyJUISIPHO, BHYTPUMBIIIEYHO, MyT€M BHYTPUBEHHOH WJIH
BHYTpUIMM(PATHUECKOW MHbEKLMH, WIH BHYTPUOPIOWIMHHO. B OHOM M3 BapHaHTOB
OCYIIECTBJICHUSI N300pETEHUs KJIETOYHbIE KOMIIO3UINH, TPEJiaraeéMble B HACTOSIIIEM
U300peTeHUH, MPEANOYTUTEIbHO BBOJAAT MYTEM BHYTPUBEHHON MHBEKLIUH.

BBenenue KIeTOK UM MOMYJISILUHU KJIETOK MOXKET 3aKJII0YaThCs BO BBEACHUHU
10*-10” kneTox/kr Beca TeJa, NPEAMNOYTUTENIbHO OT 10° pifo) 10° kieTok/kr Beca Tena,
BKJIFOYas BCE LIEJIOUYNCIEHHbIE KOJTNYECTBA KJIETOK B YKa3aHHBIX AuanasoHax. Kinerku
WJTU TIOMYJISILUIO KJIETOK MOKHO BBOJAHUTH B BUAE OAHON MM HECKONBKUX 103. B
APYrOM BapHaHTE OCYIIECTBJIEHUs U300peTeHUs yKa3aHHOE 3(P(PEeKTUBHOE KOJIUYECTBO
KJIETOK BBOJAT B BUJ€ OJJHOKPATHOM 103bl. B 1pyrom BapuaHTe OCYIIECTBIEHUS
n3o0pereHus ykazaHHoe 3P eKkTHBHOE KOJIMUECTBO KJIETOK BBOJASAT B BUAE Oosiee uem
OJHO¥ 03Bl B TEUEHUE HEKOTOPOIo Nmepuoaa BpeMeHu. I paduk BBeqeHUS HAXOAUTCS
B KOMITETEHILIMH JIeYal[ero Bpaya 1 3aBUCHT OT KJIMHUYECKOTO COCTOSIHHSI MaIlUeHTa.
KneTku nnu momyJisiquio KJIETOK MOXHO MOJy4aTh U3 JIIOOOr0 HCTOYHHKA, TAKOTO KaK
O6aHk KpoBHu uiau 1oHOP. [IOCKONBKY HHAUBUAYAJIbHBIE MTOTPEOHOCTH BAaPbUPYIOTCH,
omnpeneJeHne ONTUMAJIbHBIX TUaNa30HOB 3P (HEKTUBHBIX KOJTUYECTB
paccMaTpUBaEeMOro THIA KJIETOK JJIsi KOHKPETHOro 3a00JIeBaHUS UJIH COCTOSIHUM,
HAaXOJHUTCS B KOMIIETEHIIUH CIIENHAINCTa B JaHHOU objacTu. D dexTuBHOE
KOJINYECTBO MPEACTABIsIET COOOH KOIMYECTBO, KOTOpOE 00ecreunBaeT
TeparneBTUYECKOe MM MpOoPUIIaKTUIECKOE ToJIe3Hoe neiicTere. BBonqumas nosa
IOJDKHA 3aBHCETHh OT BO3PACTa, COCTOSIHUS 3[I0POBbS M Beca PEHUIIUEHTA, BUA
OJTHOBPEMEHHO NMPUMEHSIEMOI0 JICYEHHsI, €CJIM 3TO UMEET MECTO, YaCTOThI 00paboTKku

U IpUp OBl TpeOyeMoro neicTBusl.
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B npyrom BapuaHTe OCylIeCTBICHHUS H300pETeHUs KJIETKH WU KOMITO3ULHIO,
COAEPKAIYIO 3TH KJIETKH, BBOASAT B YKa3aHHOM 3((PEKTUBHOM KOJIUYECTBE
NapeHTepaIbHO. YKa3aHHOE BBEIEHHE MOXKET NPECTABIATh COOOH BHYTPUBEHHOE
BBeZl€HHE. YKa3aHHOE BBEJEHHUE MOXKHO OCYIIECTBJISATh HEMOCPEACTBEHHO MMyTEM
UHBEKLUH B OMYXOJIb.

B HEKOTOpPBIX BapHaHTaX OCYIIECTBJIEHUS HACTOSALIEr0 U300PETEeHUsI KJIETKU
BBOJISIT MAIUEHTY B COYETAHHUH C OCYLIECTBICHHEM (HApUMeEp, 10, OJHOBPEMEHHO
WU TOCJIe) JIF0OOT0 KOJNYECTBA COOTBETCTBYIOLIUX (HOPM JiedeHuUs, BKIOUYas (HO He
OTPAHUYHUBASICh TOJBKO UMH) JIEYEHHE C MOMOIIBIO CPEACTB NPOTUBOBUPYCHOM
Tepamnuy, TAKUX Kak UA0(GOBUP U UHTEPIEHKUH-2, uuTapaOuH (M3BECTHBIN TAKKE MO
HazBaHueM ARA-C), unu nedenue Hatannzymabom nmanueHToB ¢ MS (paccesiHHbIH
CKJIepO03), WiH JeueHue 3(pann3ymMaboM MalueHTOB ¢ ICOPUA30M, HITH JPyTUe BUIBI
JedeHus nanueHToB ¢ PML (mporpeccupyromas MHOTOOYaroBas
nefikosHUedamonaTtus). B npyrux BapmaHTax ocylecTBieHUs nzodperenus: T-kieTkH,
npeaiaraeMble B U300pETEHUH, MOXKHO MIPUMEHATh B COYETAHUHU C XUMUOTEpAueH,
Jy4eBOH Tepanueil, HUMMyHOAENPECCAHTAMHU, TAKUMHU KaK LUKJIOCTIOPHUH, a3aTHOIPHH,
metoTpekcar, Mukopenonat u FK506, anturenamu ninu npyrumu
UMMYHOJEeCTPYKTUBHBIMU areHTaMu, TakuMu kak CAMPATH, anturena x CD3, unu ¢
APYTUMH BUIAMH T€PAIU Ha OCHOBE aHTHUTEJ, LUTOKCUHOM, (iynapuOnHOM,
nukgocnopunom, FK506, panamunuaom, Muko(eHOJIOBONH KUCIOTON, CTEPOUAAMH,
FR901228, nutoknHamu u obny4eHueM. ITH JIeKapCTBEHHbIE CPEICTBA HHIUOUPYIOT
WU KaJdbLUui-3aBUCUMYIO (ocdarasy, kanpuuueyput (uukiocnopud u FK506), unu
UHTHOUPYIOT KuHa3y p70S6, koTOopasi BakHa IJis HHAYLHPYeMOi (pakTopom pocTta
nepenayu curnana (panamuuun) (Henderson, Naya u ap., 1991; Liu, Albers u ap.,
1992; Bierer, Hollander u np., 1993). B npyrom BapuaHTe OCYILIECTBIEHHS
U300peTeHUs KIeTOYHbIE KOMITO3ULIUH, MTPeJIaraeMble B HACTOSLIEM H300pEeTeHNH,
BBOJSIT MAILUEHTY B COYETAHUU C (HApUMeEp, 10, ONHOBPEMEHHO UJIH TOCJE)
TPAaHCIJIAHTALMEH KOCTHOrO MO3ra, T-KIeTOYHOH abasiurnOHHON Tepanuei ¢
UCIIOJIb30BAHUEM MO0 XUMHOTEPANIEBTHUECKUX CPENICTB, TAKUX Kak ¢paynapabuH,
anbo BHemHel ny4yeoit Tepanuu (XRT), unknopochamuna, nudo aHTUTEN, TAKUX KaK
OKT3 unu CAMPATH. B npyrom BapuaHTe OCYLIECTBIECHHUS H300pETEHUS
KJIETOUHbIE KOMIIO3HUIUH, TIpeJaraeéMble B HACTOSIIIEM N300pETEHNUH, BBOAST IOCIE

OCyIleCcTBJIEeHUs B-kieTouHON a0NsAUMOHHON Tepanuu ¢ UCIOJIb30BAHUEM areHTOB,
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KoTophrle B3aumoaelcteyoT ¢ CD20, Takux, Hanpumep, kak putykcaH. Hanpumep, B
OJTHOM U3 BapUAHTOB OCYIIECTBJIEHHS U300pETeHUs HHAUBUIYYMOB MOXHO
NOABEPraTh CTAHAAPTHON 00paboOTKe XMMHUOTEPANIEBTUUECKHUMHU CPEICTBAMHU B
BBICOKOM 7103€ C MOCJIEeAYIOIEeN TPaHCIJIAHTALMEN CTBOJIOBBIX KJIETOK
nepudepruyeckoil KpoBH. B HEKOTOPBIX BapHaHTaX OCYINECTBIEHUS U300peTeHHUs
1ocJie TPAHCIUIAHTALMHN UHAUBUAYYMaM BBOJAT NyTeM UH(Y3UH Pa3MHOKEHHBIE
UMMYHHBIE KJIETKH, IpeJjiaraeMble B HacCTOsIeM n3o0peTeHun. B eme oqaom
BAPUAHTE OCYINECTBJICHUS U300PETEHNsS] Pa3MHOKEHHBIE KJIETKH BBOJSIT IO UJIH TIOCTIE
XUPYPTUYECKOrO BMEIIATENbCTBA.

Jlpyrue omnpeneieHus

- Ecnu cnenuanbHO HE YKa3aHO MHOE, TO MHOJKECTBEHHOE YUCIIO U
€IMHCTBEHHOE YHCJIO U TOHSITHE K10 MEHbIIEeH Mepe OAUHY» UCMOJIb3YIOTCS
B3aMMO3aMEHSIEMO M O3HAYAIT KOJUH» WU «0ojiee 4eM OIUHY.

- AMUHOKHCJIOTHBIE OCTATKU B MOJIUIENTHIHON MOCIEI0BATEIbHOCTH
0003HAYaIOT B HACTOSIIEM ONMHCAHUU C MOMOLIBI0 OJHOOYKBEHHOI'O KOJa, COrIacHO
kotopomy, Hanpumep, Q obo3znayaer Gln wau ocratok rimyramuHa, R obo3Hadaet Arg
WJIM OCTaTOK apruHuHa u D o6o3HauaeT Asp MJIM OCTATOK aCMaparuHOBOW KHUCIOTHI.

- AMUHOKHCJIOTHAsl 3aMeHa 0003HA4YaeT 3aMeHY OJHOTO aMHHOKHCIOTHOTO
oCTaTKa Ha APYroi, HampuMep, 3aMeHa OCTaTKa aprMHUHA Ha OCTATOK IIyTaMHUHA B
NEeNTUIHON MOCIeN0BATENIbHOCTH MPEACTABIIET COOOH AMUHOKHUCIOTHYIO 3aMEHY.

- HykneoTuasl 0003HAYAIOT CAEAYIOMUM 00pa3oM: OJHOOYKBEHHBIH KOJ
UCIIONB3YIOT JUisi 0003HAYEHUsI OCHOBAHUS HyKJeo3uaa: a o0o3HavaeT aJeHuH, t
o003HavaeT TUMUH, ¢ 0003HaYaeT UTO3UH U g 0003Ha4YaeT ryanuH. Jus
BBIPOKIEHHBIX HYKJIEOTUIOB I 0003Ha4aeT g WiH a (IypHUHOBbIE HYKJIEOTHABI), Kk
obo3HavaeT g wiu t, S 0003HaYaeT g UK ¢, w 0003Ha4aeT a wiu t, m o0o3HavYaeT a
WM ¢, y o0o3HauvaeT t Wwin ¢ (MUPpUMHANHOBBIE HYKJIeOTHABI), d 0003Ha4aeT g, a uiu t,
v o0o3Havaer g, a unu ¢, b obo3HavaeT g, t uiu ¢, h obo3Ha4aer a, t UM ¢ U n
obo3HavaeT g, a, t MU C.

- B KOHTEeKCTe HACTOSIEro OMUCAHUS MOHSATHS KHYKJIEHUHOBAsI KMCJIOTa» WU
«MOJUHYKJICOTHABI» OTHOCSITCS K HYKJICOTHAAM W/HJIU MOJUHYKJICOTHIAaM, TAKHUM Kak
nesokcupudbonykinenHonas kucnora (JJHK) nnu pubonyknennosas kucnora (PHK),
OJINTOHYKJIEOTUAAM, (pparMeHTaM, CO3JaHHBIM C IOMOLIBIO MOJUMEPA3HON LEeMHOM

peakuuu (ITLP), u ¢pparmenTam, CO3aHHBIM MyTEM JIUTHUPOBAHUS, PACIIECTIIICHUS,



10

15

20

25

30

- 25 .

00paboTku 3HAOHYKJI€a3aMu B 00paboOTKH 3K30HYKIea3aMu. MoJeKyJibl HyKJI€UHOBOH
KHCJIOTBI MOTYT COCTOATDH U3 MOHOMEPOB, KOTOPBIE ABJISAIOTCS BCTPEUYAIOIUMUCS B
€CTEeCTBEHHBbIX yciaoBUsaxX Hykineorunamu (takumu kak JJHK wnun PHK) unu ananoramu
BCTPEUYAIOIIUXCS B €CTECTBEHHBIX YCIOBUIX HYKJIEOTUIOB (Harpumep,
SHAHTHOMEPHBIMH (pOPMAMHU BCTPEUAIOLINXCS B €CTECTBEHHBIX YCIOBHIX
HYKJICOTHIOB), MJIM MPEACTABISAIOT cO00 nX koMOnHauu. MoauuurupoBaHHbIe
HYKJICOTHABI MOTYT UMETh U3MEHEHHS B CaXapHbIX parMeHTax u/viu BO
¢dparmMeHTax, comepKalnX MTUPUMHUANHOBBIE WU MyPUHOBBIE OCHOBAHHSI.
Monaudukanuu caxapoB BKJIKOYAOT, HAIPUMED, 3aMEHY OJHOU WJIN HECKOJIBKHX
TUAPOKCHJIBHBIX TPYIIN HA TaJIOT€HBI, aJKHJIbHBIE TPYIITbl, AMHUHbBI U a3UIOTPYIIIHI,
WU caxapa MOTYT ObITh PYHKIIMOHAJIU3UPOBAHBI IO MPOCTHIX UJIM CIOKHBIX 3QUPOB.
Kpowme Toro, Becb caxapHbIii pparMeHT MOXKET OBITh 3aMEHEH CTEPUUYECKHU H
3JIEKTPOHHO CXOIHBIMH CTPYKTYPaMHU, TAKUMHU KaK a3a-caxapa U KapOOLUKINIECKHe
aHaynoru caxapos. [Ipumepamu monudukaunii Bo pparMeHTe, NPeaCcTaBISIOEM
co00i1 OCHOBaHUE, MOTYT CIYXHUTh AJKHUIMPOBAHHbIE MYPUHBI U TUPUMHUAUHBI,
AlUIIMPOBAHHBIC TYPUHBI WU MUPUMUIUHBI, WU IPyTUe XOPOLIO N3BECTHBIE
reTePOLUKINYECKHNE 3aMeCTUTENIN. MOHOMEPBI HYKJIEHHOBOI KHCIOTHI MOTYT OBIThH
curuThl pochoausupHBIMU CBA3SIMHU MJIM aHAJIOTaMU Takux cBaA3eil. HykienHoBbie
KHCJIOTBI MOTYT OBITh OJJHOLIEMOYEYHBIMHU MJIM ABYXLETOYEUHBIMU.

- ITon xumepHbIM aHTUreHHBIM perentopoM (CAR) nmoapasyMeBarOT MOJIEKY B,
B KOTOPBIX OOBEINHEH CBA3BIBAIOIINI JTOMEH, HAIIPABJICHHBIH MIPOTHB KOMIIOHEHTA,
NPUCYTCTBYIOIIETO HA KJIETKE-MHUIIEHU, HAPUMEp, MPUCYIIYIO aHTHUTEY
crienu(pUIHOCTh B OTHOIIEHUH TPeOyeMOoro aHTureHa (HampuMep, OMmyxoJieBOro
AHTUTEHA), C AKTUBUPYIOIUM T-KJIETOUYHBIH peLenTOp BHYTPHKIETOUYHBIM JOMEHOM, B
pe3yibTaTe 4ero oopasyercss XuMepHbId Oejiok, 00aaga muii crnenupuaeckon
KJIETOYHOW MMMYHHOH aKTUBHOCTBIO B oTHOLeHuU MuineHu. Kak npasuno, CAR
COCTOUT M3 BHEKJIETOUHOrO OfHOLenodeuHoro anturena (scFvFc), cauroro ¢
BHYTPHKJIETOYHBIM CUTHAJIBHBIM JJOMEHOM 3€Ta-1eNH KoMIiekca T-KJIeTOouHbIH
antureH-peuentop (scFvFc:(), u nmpu sxcnpeccun B T-kieTkax oH obnanaer
CIOCOOHOCTBIO MEPEHATPABIISITh PACIIO3HABAHUE AaHTHI€HA Ojarofaps cnenuGuIHOCTH
MOHOKJIOHaJbHOTO aHTuTena. Onuum u3 npumepos CAR, npumeHsemoro B

HacTosmeM n3obperenun, seasgercs CAR, HanpaBneHHbiil npotus anturena CD19, u
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OH MOJXET, HAllpUMep, COAepKaTh (HO HE OTPAHUUYUBASACH TOJIBKO €i)
aMHHOKHUCJIOTHYIO nociaegosatenbHocTs: SEQ ID NO: 14.

IToHsITHE «9HAOHYKJI€a3a» OTHOCUTCS K (PEPMEHTY NUKOTrO TUIA UJIU €TO
BApUAHTY, 00NafaromeMy CrIoCOOHOCTRIO KaTAIM3UPOBATh THAPOIN3 (pacIlenyieHue)
CBsI3el MexXAy HyKJIenHOBbIMU Kuciotamu B mosekyne JJHK unu PHK,
npennoututeabHo B Mojekyie JJHK. Dunonykieass! He pacmersitoT mosekyny JTHK
unu PHK He3aBUCHMO OT €€ mocienoBaTeIbHOCTH, HO OHU PacloO3HAKT U
pacmemsroT Mmojiekyny JJHK unu PHK B cnenuduyeckux nmoJuHyKI€OTHIHBIX
NOCJIEIOBATEIbHOCTSX, B AajbHeHIIeM 0003Ha4YEHHBIX KaK «IIOCIeA0BATEIbHOCTH -
MUILIEHN» WU «CAWTBI-MHUIICHUY». DHAOHYKJI€a3bl MOKHO KJIaCCUPUIHUPOBATH KaK
pPeaKo pacHIerIAIO e SHAOHYKJII€a3bl, 1 KOTOPBIX, KaK MPaBHIIO,
NOJIMHYKJICOTUAHBIN CAlT pacro3HaBaHUS UMeEeT IJIMHY OoJyee 12 map OCHOBaHUH
(bp), 6onee npeanouytuTenbHo 14-55 nap ocHoBaHmii. Penko pacuiemisironiye
SHIOHYKJI€a3bl 3HAYUTEJIHHO MOBBIMIAIOT FOMOJOTHYHYI0 pekomOnHanuio (HR),
uHAyuupys asyxuenoudeunslie pa3psisel JJHK (DSB) B onpenenennom nokyce (Perrin,
Buckle u n1p., 1993; Rouet, Smih u ap., 1994; Choulika, Perrin u np., 1995; Pingoud u
Silva, 2007). Penko pacimensifoiue HI0HYKIea3bl MOTYT MPEACTABISTbh COOOH,
Harpumep, XOMUHT-3HA0HYKIeasy (Paques u Duchateau, 2007), XxuMepHy0 HyKjIeas3y
¢ «quHKOBBIMH nanbiamu» (ZFN), o6pa30oBaHHYIO CIUSHHEM CKOHCTPYHPOBAHHBIX
JOMEHOB (IIUHKOBBIX MaJbLEB» C KATAJIUTUYECKUM JOMEHOM PECTPUKTAa3bl, TAKOH KakK
FokI (Porteus u Carroll, 2005), sunonykiaeasy Cas9 uz cuctemsl CRISPR (Gasiunas,
Barrangou u np., 2012; Jinek, Chylinski u ap., 2012; Cong, Ran u ap., 2013; Mali,
Yang u np., 2013) unu xumuueckyr sHnonykiaeasy (Eisenschmidt, Lanio u np., 2005;
Arimondo, Thomas u np., 2006). B XuMu4eCkux 3HIOHYKJIea3aX XUMHYECKUH HIIH
NENTHAHBIN PACIIETUISIIO U KOMIIOHEHT KOHBIOTHPYIOT JUOO ¢ MOJIMMEpOM
HYKJIEMHOBOW KHCIOTHL, b0 ¢ apyroi JJHK, pacno3Hatomei cnenuuyeckyro
NOCJIe0BATEIbHOCTb-MHUIIEHb, TEM CAMBIM OOECIeUnBasi HAIPaBICHUE
pacuIens el aKTHBHOCTH Ha CeNU(PUIECKYIO TOCIEA0BATEIbHOCTh. XHMUYECKHE
SHIIOHYKJI€a3bl BKIIOUYAOT TAK)KE CUHTETUYECKHE HYKJI€a3bl THIIAa KOHBIOTATOB
oprodenanTponnHa, JJHK-pacmennsarome MOJEKYJIbl U TPUILIEKC-00pa3yOIIuX
onmuronykieotunos (TFO), koToprie, kKak H3BECTHO, CBSA3BIBAIOTCS CO

cnenndpunueckumu nocienosarenpbHoctsimMu JJHK (Kalish u Glazer, 2005). Takue
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XUMHYECKUE SHIOHYKJI€a3bl MOANAAAI0T MO MOHITHE «IHAOHYKJI€a3bl» B KOHTEKCTE
HACTOSIIIEero H300peTeHusl.

- ITon «TALE-nyxkneaszoii» (TALEN) noHuMaroT ciauThiii 010K, KOTOPBIN
COCTOUT M3 CBA3BIBAIOINETO HYKJIEUMHOBYIO KMCJIOTY JOMEHA, KaK IpaBuio,
BBIBEJIEHHOTO U3 MoA00HOr0 akTuBaTopy Tpanckpununu 3¢dexropa (TALE), u
OJIHOTO HYKJI€a3HOTO KaTAJIUTHYECKOr0 JOMEHA AJIsl paclleTIeHus
MOCJIE0BATENIbHOCTH HYKJIEUHOBON KUCIOThI-MHuLIeHU. KaTanutuueckuii 1oMeH
NPEeANOYTUTENBHO MPEACTaBIsIeT COOON HYKJIa3HBI JOMEH U Ooyee
NPEeANOYTUTENBHO JOMEH, 00IafatoIuil SHIOHYKJIEa3HOW aKTUBHOCTBIO, HAIIPUMED,
tuna [-Tevl, ColE7, NucA u Fok-1. B KOHKpeTHOM BapuaHTe OCYIIECTBICHUS
nzooperenust nomeH TALE mokeT ObITh CIUT ¢ MeraHykiea3ol, Hanmpumep, Tumna I-
Crel u I-Onul, wnu ee pyHKIIMOHANBHBIM BapuaHTOM. B Gonee nmpennouTuTenbHOM
BAPUAHTE OCYILIECTBICHUS N300pETEHUs YKa3aHHasl HyKJeas3a MpencTaBisieT coOoi
moHOoMepHYI0 TALE-nykneasy. Monomeprnas TALE-nykieas3a npeacrtasisier coboii
TALE-nyknea3y, koTopas He TpeOyeT IuMepUu3alu 1 cruennpruiecKoro
pacro3HaBaHMs U PACLISIUICHHS, HAPUMED, B BUJE CIUSHUN CKOHCTPYUPOBAHHBIX
noBTopoB TAL ¢ karanutnueckum nomenom [-Tevl, onucanusim B WO 2012/138927.
ITono6Huble akTuBaTopy Tpanckpunuuu 3¢dexroprr (TALE) npencrasnsaoT codoi
Oenku u3 BUNOB OakTepuit pona Xanthomonas, cogepxaliue HECKOIbKO
HOBTOPSIIOLIUXCS ITOCJIEI0BATENBbHOCTEH, IIe KaXAbll MOBTOP cOAepKUT di-OCTaTKH
(nBotiHbIe ocTaTKM) B mojiokeHusix 12 u 13 (RVD), obnanatomue cnenuguuHOCTHIO B
OTHOLIEHUH KaKJOTO HYKJEOTHUIHOTO OCHOBAHMUS MOCJIEI0BATEIbHOCTH HYKJIEHHOBOM
KHCJIOThI-MULIeHH. CBs3bIBAIOLINE TOMEHBI, 00Jagal0Iue CXOAHBIMH MOAYJIbHBIMH
CBOWCTBAMU CBSI3BIBAHUS HYKJIEHHOBBIX KHUCJIOT IO TUIY OCHOBAHHE-C OCHOBAHHEM
(«base-per-base») (MBBBD) MoryT ObITh BBIBEJIEHBI TAK)KE U3 HOBBIX MOJYJIBHBIX
0eKOB, HeTaBHO OOHAPYIKEHHBIX 3asIBUTENSIMU B PA3JIMYHBIX BUAX OaKTEpU.
[IpenmyImecTBO HOBBIX MOJYJBHBIX O€JIKOB 3aKJIOYAETCS B TOM, YTO OHU
XapaKTepu3yTcs Oonbineil BaprnabenbHOCThIO MOcHenoBaTebHOCTH, yeM TAL-
nosTopsel. IIpeqnouturensHo RVD, acconunpoBaHHble ¢ paCNIO3HABAHUEM PA3JIUYHBIX
HYKJICOTHAOB, npeacTaBisitoT coboit HD nns pacnosnasanus C, NG s
pacnioznaBanus T, NI nns pacnosnaBanust A, NN nns pacnosnaBanus G unu A, NS
nnsa pacno3HaBanus A, C, G unu T, HG nns pacnosunasanus T, IG ans pacrnio3HaBaHust

T, NK nnsa pacnosznaBanus G, HA nns pacnoznaBanust C, ND nns pacnosnaBanus C,
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HI nns pacnosznaBanust C, HN nnsa pacnosnaBanus G, NA ans pacno3znasanusa G, SN
nns pacnosHasaHus G unu A u YG nns pacnosHasanusa T, TL nns pacno3HaBanus A,
VT nns pacnosnasanus A unu G u SW ans pacnosnasanus A. B npyrom Bapuante
OCYLIECTBJICHUS U300peTeHUsI UMEIOLIHe penarinee 3HaueHne aMUHOKUCTIOTH 12 u 13
MOXHO U3MEHSTh NyTE€M MYTallUU Ha APYyrue aMMHOKHUCIOTHbIE OCTATKH JAJIS
MoayIsiLuK ux cnenuduaHocTH B oTHOomeHUuU HykiaeotunoB A, T, C u G u, npexne
BCETO, JUIsl MOBBILIECHNS X creunpuuHocTu. Panee yxxe Obita onucana TALE-
HyKJIea3a, U €€ MPUMEHSIOT IJIsi CTUMYJISIIUN TeHHOTO HAaLleJIMBAHUS M T€HHBIX
monuduxkanuii (Boch, Scholze u np., 2009; Moscou u Bogdanove, 2009; Christian,
Cermak u np., 2010; Li, Huang u np., 2011). CkoncrpyupoBanusie TAL-HyKkI€a3bl
NOCTYMAIT B MPOJAXKY MOJ TOBAPHBIM 3HAKOM TALEN™ (pupma Cellectis, 8 rue de
la Croix Jarry, 75013, ITapusx, @panmus).

Penko pacmennsmomas 3HAOHyKJea3a, IpeajaraeMasi B HaCTOsIIEM
N300pEeTEeHNUH, MOXKET MPEACTABIATh CO00H Takke 3HAOHYKIeasy Cas9. B nocnennue
rofbl ObLT pa3paboTaH HOBBIM HHCTPYMEHT JJISl FTEHETUYECKON MHKEHEPHH Ha OCHOBE
PHK-nanpasnsemoii Hykiea3sl Cas9 (Gasiunas, Barrangou u ap., 2012; Jinek,
Chylinski u nop., 2012; Cong, Ran u np., 2013; Mali, Yang u ap., 2013) u3
anantuBHON UMMyHHOH cuctembl CRISPR (kopoTkue manuHApOMHBIE TOBTOPHI,
perynsipHo pacnonoxxeHHble rpynnamu (Clustered Regularly Interspaced Short
palindromic Repeats)) Tuna II nmpokapuor (cm. 0630p Sorek, Lawrence u np., 2013).
CRISPR-accounnposannas (Cas) cucrema Brepsble Obuta 0OOHapyskeHa B OaKTepHsX,
U ee PYHKLHUS COCTOUT B 3aLIUTE OT 4yKOi BUpycHO# nnu mnasmuauoi JJHK. TTpu
ocymecTtByieHnu onocpenyemoir CRISPR renerudeckoit mHkeHepUn cHavasa
NpOBOASAT OTOOP MOCIENOBATEIbHOCTH-MUIIEHH, YaCTO (DIIaHKUPOBAHHON KOPOTKOI
NOCJIEJOBATEIbHOCTBI0O MOTHUBA, KOTOPBIM 0003HAYAIOT KaK MPUMBIKAIOIUHI K
nportocneiicepy motu (PAM). Ilocne orbopa mocaenoBaTe IbHOCTH-MHUIIIEHU
kKoHCTpyupyroT cneunduyeckyro crPHK (CRISPR-PHK), komnnemMeHTapHYIO
yka3zaHHOU nocinenoBareabHocTu-MuIeHu. st cucrem CRISPR Tuma II Tpebyercs
tpancaktusupyomas crPHK (tractPHK), cnapennas ¢ ctRNA u cBsi3aHHas ¢
BHeceHHBIM OenkoM Cas9. Cas9 QyHKIMOHUPYET B Ka4eCTBE MOJIEKYJISIPHOTO SIKOPS,
obnervaromero cnapuBanue ocHoBanuii tracPHK ¢ ¢cPHK (Deltcheva, Chylinski u np.,
2011). B aTom TpoitHOM KoMIUIekce nBoitHas cTpykTypa tracrPHK:crPHK

¢yukuoHupyer B kKauectse Hanpasisawomeid PHK, koTropas nanpasiser
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sHAOHYKJIea3y Cas9 Kk KOTHaTHOH Mociea0oBaTeNbHOCTU-MUIIEHHU. PaciosHaBaHue
muineHu kommiaekcom Cas9-tracrPHK:crPHK nHunuupyercs nyremM CKaHUPOBAHUSA
NOCJIEJ0BATEIbHOCTU-MHUIIEHHU JUIsE OOHAPYKEHUS] TOMOJIOTUH MEXAY
nocjenoBareabHOCThIO-MULIeHb0 U crPHK. IToMumMo kOMIieMeHTapHOCTH
nocinenosarenpHocTu-Mumenu u crPHK, nanenusanune JJHK tpebyer npucyrcrBus
KOPOTKOT'O MOTHBA, MPUMBIKAIOLIEr0 K MpoTocneicepy (MPpUMbIKAIO NN K
nporocneiicepy motuB - PAM). ITocne cnapuBanus asoiitHoit PHK u
nocyiefoBaTeNbHOCTU-MULIeHN Cas9 MHTPOAYLUpPYET «TYMOW» ABYXIENOYedHbIN
pa3pbIB HAa PACCTOSHUU 3 Map OCHOBAHUN B OOpPaTHOM HaIpaBJIEHUH OTHOCHTEJIBHO
motusa PAM (Garneau, Dupuis u ap., 2010).

Penko pacmenistomas SHIOHYKJI€a3a MOKET IPEeACTaBIATh COOOH XOMUHT -
SHJOHYKJIea3y, Takke U3BECTHYIO O/ Ha3BaHUEM MeraHykijeasa. Takue XOMUHT -
SHIOHYKJI€a3bl XOPOILIO U3BECTHHI B faHHOM obnactu (Stoddard, 2005). Xomunr-
SHAOHYKJIEa3bl PACHO3HAKT nocaenosateabHocTh JJHK-Muenn u co3aaroT
OHOIIETIOYEUHBIH MM JBYXLENOYEYHbIH pa3pbiB. XOMUHT-3HIOHYKJI€a3bl 00JanaoT
BBICOKOW CrieupUUHOCTHIO, pacno3HaBas caiiTel JJHK -mumenu nqnuHoi ot 12 go 45
nap ocHoBaHwui (bp), kak npaswio, AnuaOM OT 14 no 40 map ocHOBaHUN. XOMUHT -
SHJIOHYKJIea3a, mpeaiaraeMasl B U300peTeHHH, MOKET COOTBETCTBOBATh, HAIIPUMED,
saaonykineaze LAGLIDADG, sunonykneaze HNH unu sunonykaeaze GIY-YIG.
IIpeanodTUTEIPHO XOMUHI-3HAOHYKJI€a3a, peajaraeMas B HaCTOSIIEeM U300peTeHNH,
MOJKeT IpeAcTaBisaTh cobol BapuaHt I-Crel.

- I[Ton «BEKTOPOM IJisl AOCTABKU» UJIH «BEKTOPAMHU AJS JOCTABKUY» MOHUMAIOT
J000H TOCTABISIOUIUNA BEKTOP, KOTOPBIH MOXKHO MPUMEHATDH COTJIACHO HACTOSILIEMY
U300pETEHUIO ISl MPUBEICHUS B KOHTAKT C KJIETKOU (T.€. IJIsI KKOHTAaKTUPOBAHUS )
WJIU JOCTABKU BHYTPH KJIETKH MJIM B CYOKJIETOYHBIE KOMIIAPTMEHTHI (T.€. I
KUHTPOAYKIIMU») ar€HTOB/XUMHYECKUX BEIIECTB U MOJIEKYJ (O€NKOB miH
HYKJICHHOBBIX KUCJIOT), TPEOYIOIUXCS ISl OCYIIECTBIEHUS] HACTOSLIEro U300 peTeHMS.
K HuUM oTHOCATCS (HO HE OrpaHUYHMBASICh TOJBKO UMH) JINTIOCOMAJIbHBIE BEKTOPBI IS
JOCTaBKH, BUPYCHBIE BEKTOPHI JJIsl AOCTaBKU, BEKTOPBHI AJIs JOCTABKHU JIEKaAPCTBEHHOIO
CpeACTBa, XUMUUYECKHE HOCUTEIHU, TOJUMEpPHbIE HOCUTENH, TUTIONIEKCHI,
MOJINIIIIEKCHI, JEHIPUMEPDI, MUKPONY3bIPbKH (YJIBTPA3BYKOBbIE KOHTPACTHBIE aT€HTHI),
HaHOYaCTHULbl, SMYJbCUU UJIU APYTHE MPUTOJHbIE BEKTOPHI AJs nepeHoca. Takue

BCKTOPBI AJid AOCTABKU MO3BOJIAKOT AOCTABJATH MOJICKYJIbl, XUMUYCCKUE BCILICCTBA,
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MaKpOMOJIEKYJIbl (FeHBbl, OJNKH) TN PYTHE BEKTOPHI, TAKHE KaK MJIa3MUJIbI, IENTHIBI,
paspaborannbie pupmoit Diatos. B aTux ciydasix BEKTOPBI IJisI JOCTaBKH
NPEACTaBIAIOT COOOH MoseKyabl-HOCUTEeNU. [lox «BEKTOPOM 1J1s1 JOCTABKM» HIIH
«BEKTOpPaMH 1Ji1 AOCTABKM» MOHUMAIOT TAK)K€ METOABl AOCTABKHU, NPEIHA3HAYEHHBIE
IJIs1 OCYL€CTBJIEHUS TPAHC)EKIUH.

- IloHATHS «BEKTOP» UJIU «BEKTOPBI» OTHOCATCS K MOJIEKYJIE€ HYKJIE€UHOBOM
KHUCJIOTHI, 00JaaloInei CmocOOHOCThIO TPAHCTIOPTUPOBATH APYTYIO HYKJIEUHOBYIO
KHUCJIOTY, C KOTOpOH OHa cuemnieHa. K «BekTopam», NPUMEHSEMBIM COTJIACHO
HACTOSIIEMY M300PETEeHHIO, OTHOCATCS (HO HE OTrPAaHUYUBASICh TOJBKO UMH) BUPYCHBIN
BeKTOp, muasmuaa, PHKoBBIN BexTOp Uan Mosiexkyna JUHEeHHONW nnu koapuesoilt JJHK
unu PHK, kOTOpBIE MOTYT COCTOSITE U3 XPOMOCOMAJIBHBIX, HEXPOMOCOMAJIbHBIX,
MOJYCUHTETUYECKUX UJIM CUHTETUUYECKUX HYKJIEUHOBBIX KHUCJOT.
[IpennouTUTENbHBIMH BEKTOPAMHU SIBJISIOTCS BEKTOPBI, KOTOPbIE CIIOCOOHBI aBTOHOMHO
pPenIuUupOBaTh (3MUCOMAIbHBIA BEKTOP) U/UIIN SKCIPECCUPOBATh HYKJICHHOBBIE
KHCJIOTBI, C KOTOPBIMH OHU CIIEIIJICHBI (3KCIIPECCHOHHBIE BEKTOPhI). Criennaaucram B
JAHHOM 00JIacTH M3BECTHO OOJIBIIOE KOJUYECTBO MPUTOJHBIX BEKTOPOB, KOTOPHIE
MOCTYNAKT B MPOAAXKY.

K BUpYCHBIM BEKTOpPaM OTHOCSTCA PETPOBUPYC, AAEHOBUPYC, MAPBOBUPYC
(Hampumep, aJleHOACCOLMUPOBAHHBIN BUpPYCHI), KopoHaBupyc, PHK-BupycsI ¢
HEraTUBHOM IIeNbI0, TAKHEe KaK OPTOMHKCOBUPYC (HAapuUMep, BUPYC TPUIINA),
pabnosupyc (Hanpumep, BUpyC OELIEHCTBA U BUPYC BE3UKYJSPHOI'O CTOMAaTHUTA),
napaMuKkcoBupyc (Hanpumep, Bupyc kopu u Bupyc Cennaii), PHK-Bupycsol ¢
NMO3UTHUBHON LETBIO, TAKUE KaK MUKOPHABHUPYC U alibpaBUPYC, U BUPYCHI C
neyxuenodeuHoit JIHK, Bkitouas aneHOBHpPYC, BUPYC reprneca (Hampumep, BUPYC
repreca npoctoro TumnoB 1 u 2, Bupyc DnineliHa-bappa, HUTOMerajJoBUpyc) U BUPYC
ocnbl (HampuMep, BUPYC KOPOBbEH OCIBI, BUPYC OCIBI ITULl U BUPYC OCTIBI
KaHapehku). J[pyrue BUPyCHl BKIIOYAIOT, HanpuMep, Bupyc Hopsank, ToraBupyc,
¢dbnaBuUBHpPYC, PpEOBUPYCHI, MAMOBUPYC, FeMaHABUPYC U BUPYC rematuta. [Ipumepamu
PETPOBUPYCOB SBJIAKOTCS: BUPYC NTUUYBErO JEMK03a-CapPKOMBI, BUPYCHI
maexonutaromux C-tuna, B-tuna, supycst D-tuna, rpynna HTLV-BLV, nentusupyc,
cnymasupyc (Coffin J. M., Retroviridae: The viruses and their replication, B:
Fundamental Virology, 3-e u3n., mox pea. B. N. Fields u ap., u3n-Bo Lippincott-
Raven Publishers, Philadelphia, 1996).
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- Ilon «JIeHTUBUPYCHBIM BEKTOPOM» MOAPA3yMEBAIOT JIEHTUBUPYCHBIE BEKTOPBI
Ha ocHOBe BHMY, KOTOpBIE ABISIOTCA OYE€Hb NEPCIEKTUBHBIMU C TOUYKH 3PEHUS
JOCTaBKU reHa Ojarogapst UX OTHOCUTENIbHO OOJBIION CIOCOOHOCTHU K YIaKOBKE,
NOHM)KEHHON MMMYHOT'€HHOCTH M UX CIIOCOOHOCTH CTAaOMIIBHO TPAHCAYLUPOBATH C
BBICOKOH 3()(PeKTHBHOCTHIO OONBINON CIEKTP PAa3TUYHBIX THIIOB KJIETOK.
JleHTUBUpPYCHBIE BEKTOPBHI, KaK MPABUJIO, CO3AaK0T NOCPEACTBOM KPAaTKOBPEMEHHOM
TpaHCPEKLUHHU KIETOK-MIPOAYLEHTOB TpeMs (YIaKOBbIBAKOIIAS MIa3MHUAa, 000I04YeYHas
IIa3MUa U MJIa3MHa ePEeHOoca) UK OOJbIIUM KOJMYEeCTBOM MmiaasMun. [logobHo
BHY, neHTUBUPYCHBIE BEKTOPBI IPOHUKAKT B KJIE€TKY-MUIIEHb NOCPEACTBOM
B3aMMOJI€HICTBUS MNIUKONPOTENHOB BUPYCHONW NMOBEPXHOCTHU C peLIENITOpPaMU Ha
KJIeTOYHOU noBepxHOCTHU. Ilocne nponuknoseHnus supycHass PHK noasepraercs
0o0OpaTHON TPAHCKPHUIIIIHH, OMOCPEYEeMON KOMILJIEKCOM BUPYCHON 0OpaTHOM
TpaHCcKpunTasbl. IIpogykTomM 0OpaTHON TPAHCKPUIILHNH SABJISAETCS ABYXLEMOUYEUHAS
nuHelHas BupycHas JJHK, koTopas ciaykuT cyOCTpaTom Il BUPYCHOW MHTETPALIUH B
JHK ununuposaHHbIX KIeTOK. [IOHATHE «MHTErpUPYIOIHE JEHTHBUPYCHBIE
BekTOpbI (nnu LV)» obo3HadaeT, HanpuMep (HO HE OTPaHUUYHUBASICh TOJBKO UMH),
TaKHue BEKTOPbI, KOTOPbIE CIOCOOHBI HHTErPUPOBATHCSA B FT€HOM KJIETKH-MULIEHH. B
INPOTUBOIOJIOXKHOCTh 3TOMY, NOHATHE KHEUHTETPUPYIOLIHUE JJEHTUBUPYCHBIE BEKTOPbI
(nnu NILV)» obo3navaeT 3 dexkTHBHBIE BEKTOPHI AJS JOCTABKU I'€HOB, KOTOPhIE HE
UHTErPUPYIOTCS B F€HOM KJIETKH-MHUIEHH MO AE€HCTBUEM BUPYCHOMN MHTErpasbl.

- BekTops!I 1151 TOCTAaBKU M BEKTOPBI MOXKHO OOBEIUHSITh NI KOMOMHUPOBATD C
JOOBIMH METOaMU KJIETOYHOH mepmMeaOunn3anuy, TAKUMH KaK COHOTIOpAIus UIn
3NIEKTPONOpALHs, U BapUAHTAMH 3THX METOJOB.

- ITox kyeTKO# UM KJIETKAMH MOAPAa3yMeEBAIOT JIOObIE SYKAPUOTHUECKHE JKUBBIE
KJIETKH, MIEPBUYHbBIE KJIETKU U KJIETOUHbIE JIUHUU, BbIBEIEHHbIE U3 YKa3aHHBIX
OpPraHU3MOB IUIsl MIOJIYYEHUs KYJIbTYp IR VIlTO.

- Ilon «nepBUYHON KJIETKON» WU «IIEPBUYHBIMH KJIE€TKAMHU» MOAPA3yMEBAKOT
KJIETKH, B3AThIC HEMOCPEACTBEHHO U3 JKUBOW TKaHU (T.€. MaTepHal, MOJy4YeHHBIN
nyTeM OMOTICHH) U MOATOTOBJICHHBIE AJISl BBIPAIIUBAHUS 1 Vifro, B TIONYJISALUN
KOTOPBIX UMEJIO MECTO JIUIIb HEOOIbIIOE KOJTMYECTBO YABOCHHUH U CIEA0BATEIBHO OHU
ABJISAIOTCA OOoJiee pernpe3eHTATUBHBIMU C TOYKH 3PEHUSI OCHOBHBIX () YHKIIMOHAJIbHBIX

KOMIIOHEHTOB U XaPaKTCPUCTUK TKaHefI, N3 KOTOPbIX OHU BBIBEACHDbI, IO CPABHCHHIO C
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HENPEPBhIBHO MOAAEPKUBAEMBIMU HUJIM UCKYCCTBEHHO HMMOPTAIN30BAHHBIMU
OHKOTE€HHBIMH KJIETOYHBIMHU JIMHUSIMU.

[IpuMepaMu TakuX KJIETOYHBIX JIHHUN MOTYT SBJSATHCS (HO HE OTPAHHUYUBASICH
TOJIbKO MMH) KJIETOYHbIE JUHUM, BRIOPAHHBIE U3 IPYIIIbI, COCTOAIEH U3 KIETOK JIMHUU
CHO-K1; xknerok nuuun HEK293; knetok nuaun Caco2; knerok auauu U2-0S;
knetok guHuu NIH 3T3; xnertok nuauu NSO; knetok nuHuM SP2; KJI€TOK JTUHUHU
CHO-S; knerok nuauu DG44; knetok nunuu K-562, knerok nunuu U-937; KJIeTOK
muanu MRCS5; knetok nuauu IMRO0; knerok nunuu Jurkat; knerok nuaun HepG2;
kierok nuaun Hela; xnetok nuaun HT-1080; xnerok nmuaun HCT-116; knetok
auaur Hu-h7; knerok nuauu Huvec; knetok nuauu Molt 4.

Bce 3Tu kJIeTOYHBIE TUHUH MOXHO MOAU(UIIMPOBATH C MOMOIINBIO Crocoba,
nmpeajiaraeéMoro B HacTOsIeM U300peTeHNH, CO31aBasi MOJIETH KJIETOYHBIX JTUHUH IS
MOJIy4EHHUSsI, SKCIPECCHU, KOJTMYECTBEHHOU OI[eHKH, OOHAPYKEHUs, U3yYECHUS
MPENCTABISIOMETO HHTEPEC TeHa Uik Oeika; 3TH MO MOKHO MPUMEHSTh TaKXKe
CKpPUHHHTA MPEICTABJISIOMUX HHTEpeC OMOIOrNYEeCKH aKTUBHBIX MOJIEKYJI IS
HCCIIEOBATEIbCKUX U MPOMBIILICHHBIX IeJiel B pa3JIMUHBIX 00J1aCTsIX, HAIPUMED,
TaKNX Kak (HO HEe OTPAHUUYHMBASICh TOJHKO UMHU) XUMUsI, OMOTOIJINBO, TEPATIEBTUUECKUE
CpenCTBAa U arpOHOMHMS.

- I[lox «MyTanuen» nNoapa3yMeBaOT 3aMEeHy, AeJEeLUI0 UJIU UHCEPLUIO
OJHOTO/OHOM, ABYX, TPEX, YEThIpeX, MATH, MECTH, CEMH, BOCbMH, IEBSTH, AECATH,
OAWHHAALATH, NBEHAALATH, TPUHAALATH, YeThIpHAALATH, NATHAALATH, 1BAALATH,
ABAaALATH MATH, TPUALATH, COPOKA, MATHAECITH UK OOJBIIEro KOJUYECTBA
HYKJICOTHOB/aMUHOKHUCIOT B noqunykiaeotuaHoi (kIHK, ren) uiu nonunenTuaHon
MOCJIeIOBATENIbHOCTH. MyTaiusi MOXKET BJIHUSATh HA KOAUPYIOIIYIO
MOCJIEIOBATENIPHOCTh I'€HA UJIM €Tr0 PEryJsITOPHYIO MOCIeaoBaTebHOCTh. OHA MOXKET
BJIUSITh TaK)K€ HA CTPYKTYPY T€HOMHOM MOCJIEA0BATEIbHOCTH WU
CTPYKTYypy/cTabunpHOCTh Kogupyemoit MPHK.

- IToxg «BapmaHTOM(aMM)» MOAPAa3yMEBAOT BApUAHT MOBTOpa, Bapuant, JJHK -
CBsI3bIBAIOINMI BapuaHT, BapuaHT TALE-Hykiea3pl, BApuaHT MOJUIIENTUH]A,
MOJIYYEHHBIN B pe3yJbTaTe MyTAaLMU UM 3aMEHBI [0 MEHbIIEH MEpe OJJHOTO OCTaTKa B
AMUHOKHMCJIOTHOM MOCJIE€A0BATEIbHOCTU POAUTEIBCKON MOJEKYJIBI.

- [lon «pyHKIMOHAIBHBIM BapUaHTOMY» MOAPAa3yMeBAIOT 00JIafaroui

KaTaJIUTUYECKONH aKTUBHOCTBIO MYTAaHT Oenka uu JOMCHaA 66.]'[1(21; Takou MYTAaHT
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MOKeT 00J1alaTh TaKOH K€ aKTHBHOCTBIO, YTO M POAUTEIbCKUI O€JIOK MITU TOMEH
Oenka, WJIU NOMOJHUTEIbHBIMU CBOMCTBAMU, UJIK OoJiee BBICOKOH MIu OoJiee HU3KOU
AKTUBHOCTBIO.

- [loHsATHE «MAEHTUYHOCTbY» OTHOCHUTCS K UAEHTUYHOCTH MOCIEA0BATEIbHOCTEN
NBYX MOJIEKYJI HYKJI€UHOBBIX KMCJIOT UM NOoAunenTuaoB. MaeHTUYHOCTh MOXKHO
OLICHUBATb NYTEM CPABHEHUS MOJIOKEHUN B KaXXAON U3 MOCIEA0BATEIbHOCTEMN,
KOTOPbI€ MOJKHO BBIPABHUBATD IJIs Liejied cpaBHeHUs. Eciu mojoxkeHne B
CpPaBHUBAEMON MOCJIEA0OBATEIbHOCTH 3aHSITO TEM K€ CAMBIM OCHOBAHHEM, TO
MOJIEKYJIbI SIBJISIFOTCS UIEHTUYHBIMH B 3TOM NOJIo)KeHUU. CTeneHb CXOACTBA WU
UJEHTUYHOCTHU MEXKAY IBYMS HYKJICOTUAHBIMU UM AMUHOKHUCJIOTHBIMHU
MOCJIEIOBATENIbHOCTSIMU SIBJIIeTCS PyHKIMENH KONMYECTBA UISHTHYHBIX UITH
COBMAAAIIUX HYKJIEOTHIOB B IMOJOXKEHUSIX HYKJEOTHUIHBIX MOCIEI0BATEIbHOCTEH.
Jns pacyera HACHTUYHOCTH ABYX MOCIEIOBATEIbHOCTEH MOXKHO HUCIOJb30BATh
pa3IUYHBIE AJITOPUTMBI H/HJIM MIPOTPAMMbI CPABHHUTEJIBHOTO aHAINU3a ePBUIHON
CTPYKTYpbI nmocnenosatenbHocTel, Bkaouass FASTA unu BLAST, koTopbie NOCTYMIHBI
B BUJl€ KOMIIOHEHTA MakeTa NporpamMM aHanusa nocienosareiapbHocteit GCG
(YuuBepcurer Buckoncuna, ManucoH, mr. BUCKOHCHH), B UX MOYKHO MPUMEHSTb,
HampuMep, C UCIOJIb30BAHUEM 33/1aBa€MbIX 10 YMOJUaHUIO napameTpoB. Hanpumep,
MOXXHO pacCMaTpHUBATh MOJUMENTUBI, 00JaAA0 e HIEHTUIHOCTHIO, COCTABJISIO e
no meHbIuei mepe 70, 85, 90, 95, 98 unu 99%, ¢ KOHKPETHBIMH MOJUNENTHIAMU,
NpeACTaBICHHBIMH B HACTOSILIIEM OMUCAHUH, U MPEANOUYTUTEIbHO O0aa e
MPAKTHYECKH TAKUMU ke QYHKIHUSIMH, & TAKXKe TMOJUHYKIEOTU b, KOOUPYIOL[HE TaKUe
MOJIUTIETITH b

- [loHsATHE «CXOOCTBOY» XapaKTEPU3YET CTEIEeHb POACTBA MEXKIY
AMUHOKHUCJIOTHBIMH MOCJIENOBATENIHHOCTSIMU IBYX UJIM OOJIbIIEr0 KOJHUYECT Ba
nonunentuaoB. BLASTP MoxHO MpUMeHATDh Takke Jisl nAeHTUuGUuKanuu
AMUHOKHMCJIOTHOM MOCJIE€0OBATEAbHOCTH, HAEHTUYHON MO MeHbluel mepe Ha 70, 75,
80, 85, 87,5, 90, 92,5, 95, 97,5, 98, 99% aMHHOKHUCIOTHOU pedepeHc-
MOCJIEIOBATENIPHOCTH, C UCIIOJIb30BAHUEM MaTpPHUIl CX0ACTBa, Takux kak BLOSUMA4S5,
BLOSUMO62 unu BLOSUMBSO0. Ecnu cnieumnalibHO HE yKa3aHO MHOE, TO YKa3aHHBIE B
OMHUCaHUHU OaJlJIBI CXOACTBA MOJy4YeHbl ¢ ucnoiab3oBanneM BLOSUMO62. Ilpu
ucnonb3oBaHud BLASTP npoueHT cxoncTBa OCHOBAH Ha PaCCUYUTAHHOM NMPOTPaMMOi

BLASTP 0Gaie nojioKUTeNbHBIX OLIEHOK, a MPOLEHT UACHTUUYHOCTH
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MOCJIeIOBATENIbHOCTEH OCHOBAaH Ha paccuntanHOM BLASTP Gamie uneHTHYHOCTH.
Paccunranusie ¢ momouipio BLASTP «ugeHTUYHOCTHY PENCTaBISIOT COO0MH
KOJINYECTBO U MPOMOPIUI0 HAEHTHYHBIX OCTATKOB OTHOCUTENIBHO O0INEero KOJu4ecTBa
OCTaTKOB B I1apax MOCJIEJOBATEIbHOCTEN C BBICOKUMH OajilaMM;, a paCCYUTaHHBIE C
nomoubio BLASTP «monoxxutenbHble OLEHKH» MPEACTABIAIOT COOOH KOINYECTBO H
MPOMOPLHI0 OCTATKOB, IJIsl KOTOPBIX NMOJYUYEHHbIE IPU CPABHUTEIIBHOM aHAJIU3E
NEePBUYHOMN CTPYKTYPBI MOCIEAOBATEIbHOCTEN OANIIBI, SIBISIOTCS MOJOXKUTEIbHBIMHE, U
KOTOpPBIE€ CXOAHBI IPYT ¢ ApyroM. B HacTosAmeN 3asBKe NPEIIOKEHBl U TOANANAI0T
nox o0beM U300PETeHUsI aMUHOKHCJIOTHBIE MTOCIE0BATEIbHOCTH, HMEIOIIHE
yKa3aHHbBIE CTENEHN UICHTUYHOCTH WJIU CXOJCTBA, UJIH JIOOYI0 MPOMEXKYTOUHYIO
CTEeNeHb UJEHTUYHOCTHU UJIM CXOJACTBA C MPECTaBJIEHHBIMU B HACTOSLIEM ONMUCAHUU
AMUHOKHUCJOTHBIMHU MOCJIE€A0BaTeNbHOCTAMU. [loNMHYKII€OTUIHBIE
MOCJIE0BATEIbHOCTH CXOAHBIX MOJUIENTUAOB BBIBOAAT C UCIOJb30BAHUEM
IreHEeTHYECKOTO KOAA U UX MOXHO IMOJYy4aTh C MOMOLIbI0 OOLIENPUHSATHIX METOIOB.
ITonuHYKIEOTHN, KOOUPYIOMHUI TaKOH (PyHKIIMOHAIBHBIA BAPUAHT, MOXKHO IOJIY4aTh
nyTeM OOpaTHOH TPAHCISALUHN €ro aMUHOKHCIOTHOH MOCJIEeA0BATEIbHOCTH C
HCIOJb30BAHUEM I'€HETUYECKOTO KOAA.

- [loHATHUSA «IOMEH TPAHCAYKIUHU CUTHAJAY» UIHU «KKOCTUMYJISTOPHBIN JUTaHI»
OTHOCSITCSI K MOJIEKYJI€ Ha aHTUT€HIIPE3EHTUPYIOLI el KJIeTKe, KOTopas crneuupuiecku
CBSI3bIBAETCS C KOTHATHOM KOCTUMYJIAITOPHOH MoOJekyJioii Ha T-kierke, obecreunBas
TEM CaMbIM CHUT'HAJI, KOTOPBIM B AOMOJHEHUE K IEPBUYHOMY CUTHAIYy,
obecrneynBaeMoMy, Hampumep, cBs3biBaHueM kommiekca TCR/CD3 ¢ monekynoii
I'KI'C, 3arpy’keHHOW MENTHAOM, onocpenyet T-KJIeTOYHbIH OTBET, BKJIOYas (HO He
OTPAHUYHMBASCH TOJBKO UMH) aKTUBALUIO Tiponudepanuu, nuddepeHupoBKy U T.1I.
KoCTUMyIATOPHBIM JJUTAHIOM MOTYT CIYXUTb (HO HE OTPAHUYUBASICH TOJIBKO UMH)
CD7, B7-1 (CD80), B7-2 (CD86), PD-L1, PD-L2, 4-1BBL, OX40L, uanyun0benpHbli
koctumynsitopubiit nurann (ICOS-L), monekyna mexkkinerounoi aare3un (ICAM,
CD30L, CD40, CD70, CD83, HLA-G, MICA, M1CB, HVEM, peuentop
mumdporokcuHa 6era, 3/TR6, ILT3, ILT4, aroHUCT WU aHTUTEJNIO, KOTOPBII/KOTOpPOE
CBSI3BIBAETCS C JIUTAaHAOM TOJI-penenTopa, u JIUTaHd, KOTOPBIA crienupuIecKu
cesasbiBaeTcsl ¢ B7-H3. KoCcTuMynATOpHBIN JUraHA BKIOYAET TAKXKe, CPEAU NMPOUEro,
AHTUTEJO, KOTOPOEe CceUn(PUUECKH CBI3BIBAETCS C KOCTUMYJISITOPHONW MOJIEKYJIOH,

npucyTcTByIomei Ha T-kieTke, TaKOH Kak (HO HE OrpaHUYUBAsACh ToJNbKO umu) CD27,
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CD28, 4-IBB, 0X40, CD30, CD40, PD-1, ICOS, accouunpoBaHHbIi ¢ QyHKLIHEH
nmumdpountos antured-1 (LFA-1), CD2, CD7, LTGHT, NKG2C, B7-H3, nurang,
KOTOpbIH crieruduyecku cBs3biBaercs ¢ CD83.

IToHsATHE «KOCTUMYISATOPHASI MOJIEKYJIa» OTHOCHUTCS K KOTHATHOMY
CBS3BIBAIOINEMY NMapTHEPY Ha T-KiieTKe, KOTOPBIH Crienu(pUuecKku CBA3bIBAETCS C
KOCTHUMYJISITOPHBIM JINTAHJOM, ONOCPENysl TéM CaMbIM KOCTUMYJISTOPHBIH OTBET
KJIETKH, TaKOH Kak (HO He OTPaHUYHUBASICh TOJBKO UM) MPOJIH( epaLius.
KocTuMynsaTopHBIE MOJIEKYJIBI BKJIFOYAIOT (HO HE OrPaHUYMBASICH TOJBKO UMH)
monekyny I'KI'C knacca I, BTLA u nurang Tonn-peuentopa.

B KOHTEKCTE HACTOSINETO OMUCAHUS MOHITHE KKOCTUMYJISATOPHBIA CUTHAI»
OTHOCHUTCS K CUTHAJIY, KOTOPBIH B COYETAHUU C IEPBUYHBIM CHUT'HAJIOM, TAKUM KaK
curHal, odycnosieHHbIH cuernennemM TCR/CD3, npusoaut k nponudepanuu T-
KJIETOK W/WJIY MOBBIIAIIEH WU MOHKAKINEH perysiqui HMEILIIUX pelarnee
3HAYEHHE MOJIEKYII.

- B KOHTeKCTe HACTOAIErO ONMMCAHUS MMOHITHE «BHEKJIETOUHBIA JIUTAH] -
CBSI3BIBAIOINMI JOMEH» 0003HAa4YaeT OJUrO- WJIHM MOJHUIENTHA, KOTOPBIH o0anaer
CITOCOOHOCTBIO CBSA3BIBATHCS € NUTraHAOM. [IpeanodYTUTENbHO JOMEH AOJKEeH 00nanaTh
CITOCOOHOCTBIO B3aUMOJIEHCTBOBATD C MOJIEKYJIOH KJIE€TOYHON MOBEPXHOCTH.
Hanpumep, MOXHO BbIOMpPATh BHEKJIETOUYHBIN JIUTAH/ -CBA3BIBAIOLIUNA JOMEH IS
pacno3HaBaHMs JTUTaHAA, KOTOPBIH (PYHKIIMOHHPYET B KA4eCTBE MapKepa KIETOUHOH
NOBEPXHOCTH Ha KJIETKAX-MHIIEHSIX, aCCOLIMMPOBAHHBIX C KOHKPETHBIM OOJI€3HEHHbBIM
cocrosiuueM. Tak, mpuMepaMu MapKepOB KJIETOYHON MOBEPXHOCTH, KOTOPbIE MOTYT
(YHKIIMOHUPOBATh B Ka4YE€CTBE JIUTAHJOB, SIBJISIOTCS MapKepbl, aCCOLUUPOBAHHBIE C
BUPYCHBIMH, OAKTEPHATBbHBIMH U MaPa3UTaAPHBIMU UHPEKITUIMHU, ayTOUMMYHHBIM
3a00JieBaHNEM U PAKOBBIMHU KJIETKAMH.

B KOHTEKCTE HACTOSIIEr0 OMUCAHUS MOHATHE KMHAUBUIYYM» HIJIH KITALIHEHT
BKJIFOYAET BCEX MPEACTABUTENEH apCTBa JKUBOTHBIX, B TOM YHCJIE PHUMATOB KPOME
YeJIOBEKa M YEJIOBEKA.

B nmpencraBieHHOM BhIIIE OMMMCAHUN U300pETEHUS M3JIOKEHBI ITOAXO U CIIOCO0
€ro OCYIIEeCTBJICHUS U MPUMEHEHHS, TaK YTO JHOOOH CenHaiucT B JaHHOH obnactu
CIOCOOEH OCYINECTBISATh U IPUMEHSTH €ro, 3Ta BO3MOXKHOCTh OTHOCHUTCS, TPEXKAE
BCETO, K CYIHOCTH U300peTeH s, H3JIOKEHHOH B mpujaraemoii gopmyie

n300peTeHusi, KOTopas MpencTaBiIsieT cOO0H COCTABHYIO 4aCTh UCXOAHOIO OMUCAHUS.
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Ecnu B HacTOsIIEM OMUCAHUU YKA3aHbI YMCJICHHBIE TPEAEbl UIH YUCTCHHbIN
AWana3oH, TO OHU BKJIFOYAIOT UX rpaHuilbl. KpoMe TOro, CYMTaETCs, 4YTO BKIFOUYEHBI
BCE 3HAYEHMS U MOAAHANA30HbI, HAXOASIINECS B YKA3aHHBIX Mpeaesax Uil YyKa3aHHOM
YUCJIEHHOM JMarna3oHe, Kak ecyiv Obl OHU OBbLTH CHEIHabHO YKa3aHbI.

[IpuBeneHHOE BhILIE OMUCAHUE MPEACTABJIEHO JJIs TOTO, YTOOBI aTh
BO3MOXKHOCTb CIEIUATUCTY B JTaHHOW O00JIACTH OCYLIECTBJATh U MPUMEHSITh
n300peTeHre, U OHO M3JIOKEHO B KOHTEKCTE KOHKPETHOTO MPUMEHEHHUS U TPEOYyeMBIX
175 3TOro yciaosuii. Crienuanuctam B JaHHOUW 001aCTH MOJIKHBI OBITh OY€BUIHbI
pasnuuHbie MOIU(DUKALIMH TPEAMOYTHTEIbHBIX BAPHAHTOB OCYIIECTBIECHUS
u3o0pereHusi, U OOIMe MPUHIIKMIIBI, yKa3aHHbIE B HEM MOTYT ObITh TPUMEHEHBI IJIs1
APYTUX BapHAaHTOB OCYINECTBIIEHUs M300peTEeHUs U MPUMEHEHHH 03 OTKJIOHEHUS OT
cymHocTH u obbema u3odpereHus. Takum o0pa3oMm, He ClIeAyeT CYUTATh, YTO
HacTosiee U300peTeHnEe OrpaHUYEeHO MPENCTaBIEHHBIMU BaApUAHTAMHU OCYIIE€CTBIECHHUS
n300peTeHus], HAPOTUB, OHO COOTBETCTBYET HauboJiee UPOKOMY 00beMY,
COTNIACYIOLIEMYCS] ¢ TPUHIMIIAMH U OTJUYUTEIbHBIMU TIPU3HAKAMH, YKa3aHHBIMU B
HACTOSIIIIEM OMHUCAHWH,

Hwmest obmiee onucaHne HACTOSIErO U300PETeHUs, MOKHO OCTHUYb OoJjiee
MOJTHOTO TTOHUMAHUS TTOCJIE€ O3HAKOMJIEHHSI ¢ HEKOTOPHIMU KOHKPETHBIMU MPUMEPAMH,
KOTOpbBIE MPENCTABJICHbI B HACTOSIIEM ONMUCAHUM TOJBKO JJISI LeJel UIUTIOCTPAaIlUuU U
He HalpaBJIeHbl HA OTPaHUYEeHHE 00beMa, €CIIU CIEeIHaIbHO He YKa3aHO HHOE.

IIpumepsnl

ITpumep 1: ponudepauns kaetok ¢ nuHaktupuposaHabiM TCRanepda,

skcnpeccupyvromux 4G7-CAR.

Kouctpyuposanu u co3naBanu rereponumepuyo TALE-Hykneasy, HalleJTeHHYIO
Ha JIBE MOCJIeIOBATEIbHOCTH JIHHON 17 map ocHOBaHMUH (KOTOpbIe 00O3HAYAIH KaK
MOJIYMHUIIEHH ), pa3/ieJIEHHbIE COCTOSIIIUM U3 15 map OCHOBaHUM crieificepoM B reHe
KOHCTaHTHOU obnactu anbda-uenu T-knerounoro penentopa (TRAC). Kaxnas u3
noJyMHUIIeHel pacrno3HaBanach nosropamu nojgosuH TALE-Hykieas,

npeacTaBICHHBIMH B Ta0Onuue 1.

MumeHs ITocnenqoBaTEIBHOCTE- TTocmemoBaTCABPHOCTH IToxosuna TALE-
MUIIECHD MOBTOPOB HYKJICA3HBI
TRAC T01| TTGTCCCACAGATATCC mosrop TRAC _TO1-L TRAC_TO01-L TALEN
Agaaccctgaccctg (SEQ ID NO: 21) (SEQ ID NO: 23)
CCGTGTACCAGCTGAGA moerop TRAC _TO1-R TRAC_TO1-R TALEN
(SEQ ID NO: 20) (SEQ ID NO: 22) (SEQ ID NO: 24)
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Kaxnyro xkoHctpykunio TALE-HyKkiea3sl CyOKJIOHHPOBAJIU C HCTIOJNB30BAHUEM
pacllenjeHust peCTpPUKTa3aMU B 3KCIIPECCUOHHOM BEKTOPE MJIEKONUTAIOMIUX MO
xoHTposneMm npomoropa T7. MPHK, xonupyromyto TALE-nykieasy, koropas
pacuiemnisijia reHOMHYI0 nociaenoBatenbHocTh TRAC, cuHTe3upoBanu ¢
UCIIOJIb30BAHUEM IJIA3MUABI, HECYLIEH KOOAUPYIOIIYIO MOCIEJ0BATENbHOCTD,
PacCHoONIOKEHHYIO B MIPSIMOM HANpPaBJI€HUU OTHOCUTENbHO pomoTopa T7.

OunmenHsie T-KI€TKH, MpeABAPUTENIBHO AKTUBUPOBAHHbIE B T€UeHHUE 72 U
nokpbIThiMU aHTUTEOM K CD3/CD28 rpanynamu, TpancHeKTHPOBAIH KaKIOH U3 2
MPHK, xonupyromux obe nmonosuabl TRAC TO1 TALE-nykneas. Uepes 48 1 mocie
TpaHchekunu T-KIeTKU TPAHCAYIIUPOBATIH JEHTHBUPYCHBIM BEKTOPOM, KOIUPYIOIHM
4G7-CAR (SEQ ID NO: 14). Yepes 2 nns nocie tpancaykuuu CD3ygpg-KieTku
OYMIIAIU C UCIIOJb30BAHUEM MOKPHITHIX aHTUTENOM K CD3 MarHuTHBIX rpaHys u
yepes 5 nHel nmocyie TPaHCAYKLMHU KJIETKH peakKTHBHUPOBAJIU PACTBOPUMBIM aHTUTENIOM
k CD28 (5 Mxr/mi).

MOHUTOPHHT KJIETOUHOH nMponudepanuu OCyIeCTBISIIN B TEUEHUE ITePHOoa
BpEMEHHU BILIOTH A0 30 AHEHN mociie peakKTUBALMHU, MOACYUTHIBAs KOJIUYECTBO KIETOK 2
pasa B Hexento. Ha ¢gur. 1 npencraBineHa KpaTHOCTb MHAYKIUU B BUA€ OTHOIIECHUS
KOJINYECTBA KJIETOK K KOJUYECTBY KJIETOK, IPUCYTCTBOBABIIUX B A€Hb 2 MOCIE
peakTUBALUH, IS IBYX Pa3JIMYHBIX TOHOPOB. OOHapy KEeHO yBeIUYeHUE
npoaugepannu kietok ¢ nnakrusupoBanubiM TCR anbda, sxcnpeccupyromux 4G7-
CAR, npexpae BCero B TOM cllydae, KOrja ux peakTusuposaiu anturenaom k CD28, no
CPaBHEHHUIO C HETPAHCAYIIUPOBAHHBIMU KJIETKaMHU.

JIns u3yudeHus BOIpoca O TOM, HaAXOASATCS JIU YeloBeueckue T-KIeTKH,
skcnpeccupyrwmue 4G7-CAR, B akTHBUPOBAHHOM COCTOSIHUH, aHAJU3UPOBATHU
skcmpeccuto Mmapkepa aktuBauuu CD25 ¢ momomsio FACS uepes 7 nHelt mocne
TpaHcAYKINH. Kak mpoumocTpupoBano Ha Gur. 2, OYUIIEHHbIE KJIETKH,
TPaHCIyLHUPOBAaHHbBIE JEHTUBUPYCHBIM BeKTOpoM, koaupyrwoumum 4G7-CAR,
SKCTIPECCUPOBAN 3HAYUTEIBLHO B OosbineM kondectse CD25 Ha cBoeid
MOBEPXHOCTH, YEM HETPAHCAYLMPOBaHHbIE KJIeTKU. [IoBbIIEHHbIN YPOBEHD
skcnpeccuu CD25 o0HapykeH Kak B YCIOBHSX MOCJE PEaKTHBAIIUA AHTUTEJIOM K

CD28, tak u B ycinoBUsX 0€3 peaKTUBALIHH.
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ITpumep 2: CpaBHEHNE NCXOMHON aKTUBALMU MIEPBUYHBIX UyeJoBeyeckux T-

kjaeTok, skcnpeccupyvromux 4G7-CAR u kaaccuueckuit FMC63-CAR

s onpenenenus Toro, ooecneunsaet nu scFv 4G7 nponoHrupoBaHnHOe
«aKTUBUPOBAHHOE» COCTOSIHME TPAHCAYLUPOBAHHOMN KJIETKH, CPABHUBAIN UCXOAHYIO
aktuBanuoo T-kietku, TpancaynupoBanHoit CAR, koropsiit Hec scFv 4G7 (SEQ ID
NO: 17, xogupyemast SEQ ID NO: 15) unu knaccuueckuii scFv FMC63 (SEQ ID NO:
16).

OunenHsbie yenoBedeckne T-KIeTKU TPAHCAYLUPOBAJIHN COTJIACHO
MPEACTaBJICHHOMY HUJKE MPOTOKOJY: B L[EJIOM OH COCTOSJ B CleAyromem: 1% 10°
CD3+-KJ'I6TOK, NpeABaAPUTEIbHO AKTUBUPOBAHHBIX B Te€UEHUE 3 THEN C
UCIIOJIb30BaAHUEM MOKPBITHIX aHTUTeNoM K CD3/CD28 rpanyn u pekoMOMHAHTHBIM
IL2, TpaHCAyLUpPOBAJIU JIEHTUBUPYCHBIMU BeKkTOpamu, koaupyromumu 4G7-CAR
(SEQ ID NO: 15) u FMC63-CAR (SEQ ID NO: 16), ¢ Benuuunoi MOI, paBHoii 5, B
12-1yHOYHBIX HE NpeJHa3HAYEeHHbIX JJIs KYJbTYyp TKaHU IIaHIIETax,
CeHCHMOMIM3upOBaHHBIX 30 MKI/MJ peTpoHekTHHA. Yepes 24 4 mocie TpaHCAYKIUU
cpeay yAajsiu U 3aMEeHsJIU CBeXer cpenoi. Iloce 3Toro kiaeTku noaaepKuBaiu B
KOHLeHTpauuu 1x 10° keTox/M B TeueHne nepuoaa KyJbTUBUPOBAHUS, OCYIIECTBIsA
MOJCYET KIETOK Kaxkable 2-3 IHs.

UYepes 3, 8 u 15 nHeli nocine TPaHCAYKIUU JEHTUBUPYCHBIM BEKTOPOM,
kopupyromum aubo 4G7-CAR, nu6o FMC63-CAR, oueHuBaiu NpOLEHT
skcnpeccupyomux CAR KJI€TOK ¢ TOMOLIBIO MPOTOYHON LUTOMETPUH. Y CTAHOBIIEHO,
9TO 3} PEKTUBHOCTh TPAHCAYKLUH ObLIa TPUMEPHO IKBUBAJIEHTHA 3()PEKTUBHOCTH
TPAHCAYKLHUHU IBYMsI J€HTUBUPYCHBIMH BEKTOPAMHU, UYTO MPOJEMOHCTPUPOBAHO Ha
¢ur. 3.

3areM NMpOBOAUIU U3YUEHHE TOTO, XapaKTEPUIYIOTCS JIM yejoBeueckue T-
KieTku, skcnpeccupyrwmue 4G7-CAR, Gosiee akTHBUPOBAHHBIM COCTOSTHUEM, YeM
yenoBeueckue T-knetku, sxcnpeccupyromune FMC63-CAR. Jlns sToro cpaBHuBaNu
3KcTmpeccuio Mapkepa aktuBanuu CD25 Ha moBepxHOoCcTU T-KIIETOK,
TPaHCIYLUPOBAHHBIX 2 JIEHTUBUPYCHBIMU BEKTOPAMHU, B Pa3JUUHblE MOMEHTHI
Bpemenu. Kak nmpogemonctpupoBaHo Ha ¢ur. 4, yepe3 3 u 8 qHEl mocie TpPaHCAYKIUH
ypoBeHb 3kcnpeccuu CD25 Ha MOBEPXHOCTHU KJIETOK, TPAHCAYLIUPOBAHHBIX

JEHTUBUPYCHBIM BeKTOpOM, Koaupyomum 4G7-CAR, Obls1 3HAUUTENBHO BBIIIE, YEM
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Ha NMOBEPXHOCTH KJIETOK, TPAHCAYLUPOBAHHBIX JIEHTUBUPYCHBIM BEKTOPOM,
xoaupyromum FMC63-CAR.

Pasmep knerok, TpancayuupoBaHHbix 4G7-CAR unu FMC63-CAR, onenuBanu
TaK)Ke C MOMOIIBIO MPOTOYHON LIUTOMETPUH B PA3JIMUHbIE MOMEHTHI BPEMEHHU .
YcraHOBIEeHO, 4TO uepe3 3, 8 u 15 gHel nmocae TpaHCAYKIUU KJIETKU,
skcnpeccupyromue 4G7-CAR, umenn GonbLinii pa3mep, 4eM KIETKH,
skcnpeccupyromue FMC63-CAR, cm. ¢ur. 5.

[Mocne Hecnenuduyeckol akTuBauuu in vifro Tpancayunposanubie 4G7-CAR
KJIETKU uMenn Oonbimuii pasmep (oOpaszoBanue 0J1aCTOB), a TAKIKE YPOBEHD
skcnpeccuu Mapkepos aktuBanuu (CD25) B Teuenue Oojiee MPOIOIKUTETBHOTO
nepuoaa BpeMeHHu. Takas Oonee NpogoKUTENbHAS AKTUBALUS ITO3BOJISET
obecneunBaTh OOJiee MPOJOIKUTENBHYIO MPOJH(EePaALHIO IO CPABHEHHUSIMU C
KJIeTKaMU, TpaHcaynupoBaHHbIMU cxonHbIM CAR, conep:xamum FMC63 ScFv.

IIpumep 3: CpasHenue npojudepalii INePBUYHLIX YeJI0BeYEeCKUX T-KJIETOK,

skcnpeccupvromux 4G7-CAR u knaccuueckuii FMC63-CAR.

st onpenenenus Toro, ooecneunsaet nu scFv 4G7 Honee BrICOKYIO
npoauQepupyoINy0 aKTUBHOCTD, OLeHUBaIH nponudepanuto T-kneTox,
tpancayuupoBaHHbix CAR, Hecymum scFv 4G7 (SEQ ID NO: 17 konupyemas SEQ
ID NO: 15) unn knaccuueckuii scFv FMC63 (SEQ ID NO: 16), B TeueHnue nepuoaa
BPEMEHHU BIJIOTh A0 20 nHEMN, OCyleCTBIsiA NOACUYEeT KOJNYEeCTBa KJIETOK ABa pas3a B

Henento. OunineHHble YejoBedeckue T-KaeTKku TpaHCAYLHUPOBAJIXU COTJIACHO

6
MPEACTaBJICHHOMY HHUJXKE MPOTOKOJIY: B LIEJIOM OH COCTOs B cieayromem: 1x10
+ .
CD3 -kneTok, mpeaBapuUTeJbHO aKTUBUPOBAHHBIX B TeUeHUE 3 AHEH C

UCIIOJb30BaHUEM MOKPBITHIX aHTUTENOM K CD3/CD28 rpanya u pekoMOMHAHTHBIM
IL2, TpaHcAyMpOBaNU JIEHTUBUPYCHBIMU BeKkTOpamu, koaupyromumu 4G7-CAR
(SEQ ID NO: 15) u FMC63-CAR (SEQ ID NO: 16). ITocne 3Toro kjietku
MOJJIEPKUBATIN B KIACCUYECKUX YCIOBUSIX U PEAKTUBUPOBANU B feHb 12. Knetku

BbICCBAJIU C OHHHaKOBOﬁ MNJIOTHOCTBIO U MOACYUTBIBAJIIM UX KOJIUYECTBO IBA pa3a B

Henento B Teuenue 20 nHeit. Kak nmpowsmrocTpupoBano Ha ¢ur. 6, nponudepupyromas

akTUBHOCTb T-kieTok, skcupeccupyromux 4G7-CAR, Obla B ABa pa3a BeIlIe, UeEM

aKTUBHOCTb KJIETOK, 3kcnpeccupyromux kiaaccuueckuit FMC63-CAR.
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NEPEUYEHE [OCJEIOBATEJHLHOCTEN
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<130> P81403460PCT00

<150> PCT/US2013/040755
<151> 2013-05-13

<150> PCT/US2013/040766
<151> 2013-05-13

<150> US 13/892,805
<151> 2013-05-13

<150> USP 61/888,259
<151> 2013-10-08

<160> 24

<170> PatentIn, Bepcusa 3.5
<210> 1

<211> 464

<212> PRT

<213> mus musculus

<220>

<223> wuMMyHOTJIOOYJIMHOBAs TsxXeJjas Lelb T'aMMa 1 aHTUUeJIOBeUeCKOI'O MOHOKJIOHAJIbBHOT'O
aHnTuTeya k CD19 4G7

<400> 1
Met Glu Trp Ser Trp Ile Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly
1 5 10 15

Val His Ser Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Ile Lys
20 25 30

Pro Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Thr Ser Tyr Val Met His Trp Val Lys Gln Lys Pro Gly Gln Gly Leu
50 55 60

Glu Trp Ile Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Asn
65 70 75 80

Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser
85 90 95

Thr Ala Tyr Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Gly Thr Tyr Tyr Tyr Gly Ser Arg Val Phe Asp



Tyr

Pro

145

Ser

Val

Phe

Thr

Ala

225

Asp

Val

Thr

Glu

Gln

305

Ser

Lys

Ile

Pro

Trp

130

Pro

Met

Thr

Pro

vVal

210

His

Cys

Phe

Pro

Val

290

Thr

Glu

Cys

Ser

Pro

115

Gly

Ser

vVal

Val

Ala

195

Pro

Pro

Gly

Ile

Lys

275

Gln

Gln

Leu

Arg

Lys

355

Pro

Gln

vVal

Thr

Thr

180

Val

Ser

Ala

Cys

Phe

260

Val

Phe

Pro

Pro

Val

340

Thr

Lys

Gly

Tyr

Leu

165

Trp

Leu

Ser

Ser

Lys

245

Pro

Thr

Ser

Arg

Ile

325

Asn

Lys

Glu

Thr

Pro

150

Gly

Asn

Gln

Thr

Ser

230

Pro

Pro

Cys

Trp

Glu

310

Met

ser

Gly

Gln

Thr

135

Leu

Cys

ser

Ser

Trp

215

Thr

Cys

Lys

Val

Phe

295

Glu

His

Ala

Arg

Met

120

Leu

Ala

Leu

Gly

Asp

200

Pro

Lys

Ile

Pro

Val

280

vVal

Gln

Gln

Ala

Pro

360

Ala

Thr

Pro

Val

ser

185

Leu

Ser

Val

Cys

Lys

265

Val

Asp

Phe

Asp

Phe

345

Lys

Lys

vVal

Gly

Lys

170

Leu

Tyr

Glu

Asp

Thr

250

Asp

Asp

Asp

Asn

Trp

330

Pro

Ala

Asp

Ser

Ser

155

Gly

ser

Thr

Thr

Lys

235

Val

Val

Ile

vVal

Ser

315

Leu

Ala

Pro

Lys

Ser

140

Ala

Tyr

ser

Leu

vVal

220

Lys

Pro

Leu

Ser

Glu

300

Thr

Asn

Pro

Gln

vVal

125

Ala

Ala

Phe

Gly

Ser

205

Thr

Ile

Glu

Thr

Lys

285

vVal

Phe

Gly

Ile

vVal

365

Ser

Lys

Gln

Pro

Val

190

Ser

Cys

vVal

Val

Ile

270

Asp

His

Arg

Lys

Glu

350

Tyr

Leu

Thr

Thr

Glu

175

His

Ser

Asn

Pro

Ser

255

Thr

Asp

Thr

Ser

Glu

335

Lys

Thr

Thr

Thr

Asn

160

Pro

Thr

Val

vVal

Arg

240

Ser

Leu

Pro

Ala

val

320

Phe

Thr

Ile

Cys



370 375 380

Met Ile Thr Asp Phe Phe Pro Glu Asp Ile Thr val Glu Trp Gln Trp
385 390 395 400

Asn Gly Gln Pro Ala Glu Asn Tyr Lys Asn Thr Gln Pro Ile Met Asp
405 410 415

Thr Asp Gly Ser Tyr Phe Val Tyr Ser Lys Leu Asn Val Gln Lys Ser
420 425 430

Asn Trp Glu Ala Gly Asn Thr Phe Thr Cys Ser Val Leu His Glu Gly
435 440 445

Leu His Asn His His Thr Glu Lys Ser Leu Ser His Ser Pro Gly Lys

450 455 460
<210> 2
<211> 239
<212> PRT

<213> mus musculus

<220>
<223> uMMYyHOTJIOOYJIMHOBASA JieTKasd Lelb Kallla aHTUUYeJIOBeUYeCKOIT'O MOHOKJIOHAJIBHOTO
anTuTeya k CD19 4G7

<400> 2
Met Arg Cys Leu Ala Glu Phe Leu Gly Leu Leu Val Leu Trp Ile Pro
1 5 10 15

Gly Ala Ile Gly Asp Ile Val Met Thr Gln Ala Ala Pro Ser Ile Pro
20 25 30

Val Thr Pro Gly Glu Ser Val Ser Ile Ser Cys Arg Ser Ser Lys Ser
35 40 45

Leu Leu Asn Ser Asn Gly Asn Thr Tyr Leu Tyr Trp Phe Leu Gln Arg
50 55 60

Pro Gly Gln Ser Pro Gln Leu Leu Ile Tyr Arg Met Ser Asn Leu Ala
65 70 75 80

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Ala Phe
85 90 95

Thr Leu Arg Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr
100 105 110

Cys Met Gln His Leu Glu Tyr Pro Phe Thr Phe Gly Ala Gly Thr Lys
115 120 125



Leu Glu Leu Lys Arg Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro
130 135 140

Pro Ser Ser Glu Gln Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe
145 150 155 160

Leu Asn Asn Phe Tyr Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp
165 170 175

Gly Ser Glu Arg Gln Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp
180 185 190

Ser Lys Asp Ser Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys
195 200 205

Asp Glu Tyr Glu Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys
210 215 220

Thr Ser Thr Ser Pro Ile Val Lys Ser Phe Asn Arg Asn Glu Cys

225 230 235
<210> 3
<211> 121

<212> PRT
<213> mus musculus

<220>
<223> (QparMeHT MMMYHOIJIOOYJIMHOBOM TSXEJIOM lLienM I'aMMa 1 aHTUYEeJIOBeUeCKOI'O
MOHOKJIOHAJILHOT'O aHTuTesa k CD19 4G7 (ocrarxkm 20-140)

<400> 3
Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Ile Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Val Met His Trp Val Lys Gln Lys Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 90 95



Ala Arg Gly Thr Tyr Tyr Tyr Gly Ser Arg Val Phe Asp Tyr Trp Gly

100

105

Gln Gly Thr Thr Leu Thr Val Ser Ser

<210>

<211>
<212>
<213>

<220>
<223>

<400>
Asp Ile Val

1

Glu

Asn

Pro

Asp

65

ser

Leu

Arg

Ser

Gly

Gln

50

Arg

Arg

Glu

Ala

<210>

<211>
<212>
<213>

<220>
<223>
MOHOKJIOHAJILHOTO aHTuTejsa k CD19 4G7

<400>
Asp Ile Val Met Thr Gln Ala Ala Pro Ser Ile Pro Val Thr Pro Gly

115

4

115
PRT

mus musculus

¢parmMeHT
MOHOKJIOHAJIbHOT'O

4

Val

Asn
35

Leu

Phe

Val

Tyr

Asp

115

5

116
PRT

Met

Ser

20

Thr

Leu

Ser

Glu

Pro
100

VIMMYHOTJIOBYJIMHOBOM JIETKOM LieNM Karlla aHTUUeJIOBEeUeCKOT O

120

anTuTesa k CD19 4G7

Thr

Ile

Tyr

Ile

Gly

Ala

85

Phe

Gln Ala Ala

Ser

Leu

Tyr

Ser

70

Glu

Thr

Cys

Tyr

Arg

55

Gly

Asp

Phe

Arg

Trp

40

Met

Ser

Val

Gly

Pro

Ser

25

Phe

Ser

Gly

Gly

Ala
105

(ocTarxkm 21-130)

sSer

10

Ser

Leu

Asn

Thr

Val

90

Gly

MCKYyCCTBEHHad I0CJIegoraTeJIbHOCTb

dparMeHT MMMYHOTJIODYJIMHOBOM JIETKOM LENM Kallla aHTUUYeJIOBEeUYeCKOI'O

5

Ile

Lys

Gln

Leu

Ala

75

Tyr

Thr

Pro

Ser

Arg

Ala

60

Phe

Tyr

Lys

Val

Leu

Pro

45

Ser

Thr

Cys

Leu

110

Thr

Leu

30

Gly

Gly

Leu

Met

Glu
110

Pro

15

Asn

Gln

vVal

Arg

Gln

95

Leu

Gly

Ser

Ser

Pro

Ile

80

His

Lys



Glu Ser Val Ser Ile Ser Cys Arg Ser Ser Lys Ser Leu Leu Asn Ser
20 25 30

Asn Gly Asn Thr Tyr Leu Tyr Trp Phe Leu Gln Arg Pro Gly Gln Ser
35 40 45

Pro Gln Leu Leu Ile Tyr Arg Met Ser Asn Leu Ala Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Ala Phe Thr Leu Arg Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln His
85 90 95

Leu Glu Tyr Pro Phe Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
100 105 110

Arg Ser Asp Pro

115
<210> 6
<211> 15
<212> PRT

<213> wmCKyCCTBEeHHAas IIOCJIeOOBATEJIbHOCTD

<220>
<223> omnomMcaHMe MCKYCCTBEHHAad I[I0CJeIOBATEJIbHOCTL: CUHTETUUECKMUN OJIUTONSNTUI

<220>
<223> JIMHKEP

<400> 6

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10 15
<210> 7

<211> 252

<212> PRT

<213> mMCKyCCTBeHHAasd INOCJIeOdOBATEJIbHOCTD

<220>
<223> omnmcaHuMe MCKYCCTBEHHOM IIOCJIeIOBATEJIbHOCTM: CUHTETUUYECKUNV NelTUI

<220>
<223> scFV 4G7, Bepcusa 1

<400> 7
Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Ile Lys Pro Gly Ala
1 5 10 15



Ser

Val

Gly

Lys

65

Met

Ala

Gln

Gly

Pro

145

Ser

Phe

ser

Gly

Gly

225

Ala

Val

Met

Tyr

50

Gly

Glu

Arg

Gly

Gly

130

Ser

Ser

Leu

Asn

Thr

210

Val

Gly

<210>

<211>

Lys

His

35

Ile

Lys

Leu

Gly

Thr

115

Ser

Ile

Lys

Gln

Leu

195

Ala

Tyr

Thr

251

Met

20

Trp

Asn

Ala

Ser

Thr

100

Thr

Gly

Pro

Ser

Arg

180

Ala

Phe

Tyr

Lys

Ser

Val

Pro

Thr

Ser

85

Tyr

Leu

Gly

Val

Leu

165

Pro

ser

Thr

Cys

Leu
245

Cys

Lys

Tyr

Leu

70

Leu

Tyr

Thr

Gly

Thr

150

Leu

Gly

Gly

Leu

Met

230

Glu

Lys

Gln

Asn

55

Thr

Thr

Tyr

Val

Gly

135

Pro

Asn

Gln

Val

Arg

215

Gln

Leu

Ala

Lys

40

Asp

Ser

Ser

Gly

sSer

120

Ser

Gly

Ser

Ser

Pro

200

Ile

His

Lys

Ser

25

Pro

Gly

Asp

Glu

Ser

105

ser

Asp

Glu

Asn

Pro

185

Asp

Ser

Leu

Arg

Gly

Gly

Thr

Lys

Asp

90

Arg

Gly

Ile

Ser

Gly

170

Gln

Arg

Arg

Glu

Ser
250

Tyr

Gln

Lys

Ser

75

Ser

vVal

Gly

Val

vVal

155

Asn

Leu

Phe

Val

Tyr

235

Asp

Thr

Gly

Tyr

60

Ser

Ala

Phe

Gly

Met

140

Ser

Thr

Leu

ser

Glu

220

Pro

Pro

Phe

Leu

45

Asn

Ser

vVal

Asp

Gly

125

Thr

Ile

Tyr

Ile

Gly

205

Ala

Phe

Thr

30

Glu

Glu

Thr

Tyr

Tyr

110

ser

Gln

Ser

Leu

Tyr

190

ser

Glu

Thr

Ser

Trp

Lys

Ala

Tyr

95

Trp

Gly

Ala

Cys

Tyr

175

Arg

Gly

Asp

Phe

Tyr

Ile

Phe

Tyr

80

Cys

Gly

Gly

Ala

Arg

160

Trp

Met

sSer

vVal

Gly
240



<212> PRT
<213> wMCKyCCTBEHHAs IMNOCJIeOOBATEJILHOCTD

<220>
<223> omnmcaHye MCKYCCTBEHHOM INOCJeOOBATEJIbHOCTU: CUHTETUUECKUM IIOJIUIENTUL

<220>
<223> scFV 4G7, Bepcus 2

<400> 8
Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Ile Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Val Met His Trp Val Lys Gln Lys Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Thr Tyr Tyr Tyr Gly Ser Arg Val Phe Asp Tyr Trp Gly
100 105 110

Gln Gly Thr Thr Leu Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly
115 120 125

Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile Val Met Thr Gln Ala Ala
130 135 140

Pro Ser Ile Pro Val Thr Pro Gly Glu Ser Val Ser Ile Ser Cys Arg
145 150 155 160

Ser Ser Lys Ser Leu Leu Asn Ser Asn Gly Asn Thr Tyr Leu Tyr Trp
165 170 175

Phe Leu Gln Arg Pro Gly Gln Ser Pro Gln Leu Leu Ile Tyr Arg Met
180 185 190

Ser Asn Leu Ala Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser
195 200 205

Gly Thr Ala Phe Thr Leu Arg Ile Ser Arg Val Glu Ala Glu Asp Val



210 215 220

Gly Val Tyr Tyr Cys Met Gln His Leu Glu Tyr Pro Phe Thr Phe Gly
225 230 235 240

Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala Asp
245 250

<210> 9
<211> 250
<212> PRT

<213> wmCKyCCTBEeHHAas I[I0OCJIeOIOBaATEeJIbHOCTD

<220>
<223> onmMcaHye MCKYCCTBEHHOM I[NOCJIEeOOBATEJIbHOCTU: CUHTETUUECKUM IIOJIUIENITULI

<220>
<223> scFV FMC63

<400> 9
Asp Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly
1 5 10 15

Asp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile Ser Lys Tyr
20 25 30

Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val Lys Leu Leu Ile
35 40 45

Tyr His Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser Asn Leu Glu Gln
65 70 75 80

Glu Asp Ile Ala Thr Tyr Phe Cys Gln Gln Gly Asn Thr Leu Pro Tyr
85 90 95

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Thr Lys Ala Gly Gly Gly
100 105 110

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
115 120 125

Ser Glu Val Lys Leu Gln Glu Ser Gly Pro Gly Leu Val Ala Pro Ser
130 135 140

Gln Ser Leu Ser Val Thr Cys Thr Val Ser Gly Val Ser Leu Pro Asp
145 150 155 160



Tyr Gly Val Ser Trp Ile Arg Gln Pro Pro Arg Lys Gly Leu Glu Trp
165 170 175

Leu Gly Val Ile Trp Gly Ser Glu Thr Thr Tyr Tyr Asn Ser Ala Leu
180 185 190

Lys Ser Arg Leu Thr Ile Ile Lys Asp Asn Ser Lys Ser Gln Val Phe
195 200 205

Leu Lys Met Asn Ser Leu Gln Thr Asp Asp Thr Ala Ile Tyr Tyr Cys
210 215 220

Ala Lys His Tyr Tyr Tyr Gly Gly Ser Tyr Ala Met Asp Tyr Trp Gly
225 230 235 240

Gln Gly Thr Ser Val Thr Val Ser Ser Asp
245 250

<210> 10

<211> 112
<212> PRT
<213> homo sapiens

<220>
<223> oOQparMeHT 3eTa-lLenu IamkonporemHa CD3 T-KJIETOUYHOM MNOBEPXHOCTU

<400> 10
Arg Val Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Gln Gln Gly
1 5 10 15

Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr
20 25 30

Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys
35 40 45

Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys
50 55 60

Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg
65 70 75 80

Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala
85 90 95

Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg
100 105 110



<210> 11

<211> 42
<212> PRT
<213> homo sapiens

<220>
<223> oparmenT 4-1BB (ocTaTkm 214-255)

<400> 11
Lys Arg Gly Arg Lys Lys Leu Leu Tyr Ile Phe Lys Gln Pro Phe Met
1 5 10 15

Arg Pro Val Gln Thr Thr Gln Glu Glu Asp Gly Cys Ser Cys Arg Phe
20 25 30

Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu

35 40
<210> 12
<211> 41

<212> PRT
<213> homo sapiens

<220>

<223> oOdparMeHT cneundrUUeckKOoTO B OTHOmWEHUM T-KJIETKM [NOBEPXHOCTHOTO TJIMKOIPOTEeMHAa
CD28

<400> 12

Arg Ser Lys Arg Ser Arg Gly Gly His Ser Asp Tyr Met Asn Met Thr

1 5 10 15

Pro Arg Arg Pro Gly Pro Thr Arg Lys His Tyr Gln Pro Tyr Ala Pro
20 25 30

Pro Arg Asp Phe Ala Ala Tyr Arg Ser

35 40
<210> 13
<211> 69
<212> PRT

<213> homo sapiens

<220>
<223> oGparmMeHT mnpenmecTBeHHMKA M30bopMel 1 anmbda-1enu NOBEPXHOCTHOTO
rnmukonpoTremHa CD8, cneumpmueckoro B OTHomweHMM T-kjeTku (ocTtaTtkm 138-206)

<400> 13
Thr Thr Thr Pro Ala Pro Arg Pro Pro Thr Pro Ala Pro Thr Ile Ala
1 5 10 15

Ser Gln Pro Leu Ser Leu Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly
20 25 30



Gly Ala Val His Thr Arg Gly Leu Asp Phe Ala Cys Asp Ile Tyr Ile
35 40 45

Trp Ala Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu Ser Leu Val
50 55 60

Ile Thr Leu Tyr Cys

65
<210> 14
<211> 495

<212> PRT
<213> wuCKyCCTBEeHHas I10CJIENOBATEJILHOCTD

<220>
<223> omnmcaHuMe MCKYCCTBEHHOM IIOCJIeIOBATEJIbLHOCTM: CUHTETUUECKUNM IIOJIUIESITHUI

<220>
<223> AG7-CAR, Bepcusa 1

<400> 14
Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu
1 5 10 15

His Ala Ala Arg Pro Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu
20 25 30

Ile Lys Pro Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr
35 40 45

Thr Phe Thr Ser Tyr Val Met His Trp Val Lys Gln Lys Pro Gly Gln
50 55 60

Gly Leu Glu Trp Ile Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys
65 70 75 80

Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser
85 90 95

Ser Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser
100 105 110

Ala Val Tyr Tyr Cys Ala Arg Gly Thr Tyr Tyr Tyr Gly Ser Arg Val
115 120 125

Phe Asp Tyr Trp Gly Gln Gly Thr Thr Leu Thr Val Ser Ser Gly Gly
130 135 140

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile Val



145

Met

Ser

Thr

Leu

Ser

225

Glu

Pro

Thr

ser

Gly

305

Trp

Ile

Lys

Cys

Val

385

Asn

Thr

Ile

Tyr

Ile

210

Gly

Ala

Phe

Thr

Gln

290

Ala

Ala

Thr

Gln

ser

370

Lys

Gln

Gln

Ser

Leu

195

Tyr

Ser

Glu

Thr

Thr

275

Pro

Val

Pro

Leu

Pro

355

Cys

Phe

Leu

Ala

Cys

180

Tyr

Arg

Gly

Asp

Phe

260

Pro

Leu

His

Leu

Tyr

340

Phe

Arg

Ser

Tyr

Ala

165

Arg

Trp

Met

Ser

Val

245

Gly

Ala

ser

Thr

Ala

325

Cys

Met

Phe

Arg

Asn

150

Pro

Ser

Phe

ser

Gly

230

Gly

Ala

Pro

Leu

Arg

310

Gly

Lys

Arg

Pro

Ser

390

Glu

Ser

Ser

Leu

Asn

215

Thr

vVal

Gly

Arg

Arg

295

Gly

Thr

Arg

Pro

Glu

375

Ala

Leu

Ile

Lys

Gln

200

Leu

Ala

Tyr

Thr

Pro

280

Pro

Leu

Cys

Gly

vVal

360

Glu

Asp

Asn

Pro

Ser

185

Arg

Ala

Phe

Tyr

Lys

265

Pro

Glu

Asp

Gly

Arg

345

Gln

Glu

Ala

Leu

vVal

170

Leu

Pro

ser

Thr

Cys

250

Leu

Thr

Ala

Phe

vVal

330

Lys

Thr

Glu

Pro

Gly

155

Thr

Leu

Gly

Gly

Leu

235

Met

Glu

Pro

Cys

Ala

315

Leu

Lys

Thr

Gly

Ala

395

Arg

Pro

Asn

Gln

Val

220

Arg

Gln

Leu

Ala

Arg

300

Cys

Leu

Leu

Gln

Gly

380

Tyr

Arg

Gly

Ser

Ser

205

Pro

Ile

His

Lys

Pro

285

Pro

Asp

Leu

Leu

Glu

365

Cys

Gln

Glu

Glu

Asn

190

Pro

Asp

Ser

Leu

Arg

270

Thr

Ala

Ile

Ser

Tyr

350

Glu

Glu

Gln

Glu

Ser

175

Gly

Gln

Arg

Arg

Glu

255

Ala

Ile

Ala

Tyr

Leu

335

Ile

Asp

Leu

Gly

Tyr

160

vVal

Asn

Leu

Phe

Val

240

Tyr

Asp

Ala

Gly

Ile

320

vVal

Phe

Gly

Arg

Gln

400

Asp



Val Leu

Arg Arg

Lys Met
450

Arg Gly
465

Lys Asp

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

<220>
<223>

<220>
<223>

<400>
Met Glu
1

Gly Ser

Lys Pro

Phe Thr
50

Leu Glu
65

Asn Glu

Ser Thr

Asp Lys
420

Lys Asn
435

Ala Glu

Lys Gly

Thr Tyr

15

495
PRT

405 410 415

Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys Pro
425 430

Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys Asp
440 445

Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg Arg
455 460

His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr
470 475 480

Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg
485 490 495

MCKYyCCTBEHHasd I0CJIegoraTeJIbHOCTb

OInmMcaHue

4G7-CAR,

15
Thr Asp

Thr Gly
20

Gly Ala

35

Ser Tyr

Trp Ile

Lys Phe

Ala Tyr
100

MCKYCCTBEHHOM I[IOCJIEONOBATEJILHOCTU: CUHTETHUUYECKUN

Bepcusa 2

Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro

Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Ile
25 30

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr
40 45

Val Met His Trp Val Lys Gln Lys Pro Gly Gln Gly
55 60

Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyr
70 75 80

Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser
85 90 95

Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala
105 110

IIOJIUIIENI TN



Val

Asp

Gly

145

Thr

Ile

Tyr

Ile

Gly

225

Ala

Phe

Thr

Ser

Gly

305

Trp

Ile

Lys

Tyr

Tyr

130

Ser

Gln

Ser

Leu

Tyr

210

Ser

Glu

Thr

Thr

Gln

290

Ala

Ala

Thr

Gln

Tyr

115

Trp

Gly

Ala

Cys

Tyr

195

Arg

Gly

Asp

Phe

Thr

275

Pro

vVal

Pro

Leu

Pro
355

Cys

Gly

Gly

Ala

Arg

180

Trp

Met

Ser

vVal

Gly

260

Pro

Leu

His

Leu

Tyr

340

Phe

Ala

Gln

Gly

Pro

165

Ser

Phe

Ser

Gly

Gly

245

Ala

Ala

Ser

Thr

Ala

325

Cys

Met

Arg

Gly

Gly

150

Ser

Ser

Leu

Asn

Thr

230

Val

Gly

Pro

Leu

Arg

310

Gly

Lys

Arg

Gly

Thr

135

Ser

Ile

Lys

Gln

Leu

215

Ala

Tyr

Thr

Arg

Arg

295

Gly

Thr

Arg

Pro

Thr

120

Thr

Gly

Pro

Ser

Arg

200

Ala

Phe

Tyr

Lys

Pro

280

Pro

Leu

Cys

Gly

Val
360

Tyr

Leu

Gly

vVal

Leu

185

Pro

Ser

Thr

Cys

Leu

265

Pro

Glu

Asp

Gly

Arg

345

Gln

Tyr

Thr

Gly

Thr

170

Leu

Gly

Gly

Leu

Met

250

Glu

Thr

Ala

Phe

val

330

Lys

Thr

Tyr

Val

Gly

155

Pro

Asn

Gln

Val

Arg

235

Gln

Leu

Pro

Cys

Ala

315

Leu

Lys

Thr

Gly

Ser

140

Ser

Gly

Ser

ser

Pro

220

Ile

His

Lys

Ala

Arg

300

Cys

Leu

Leu

Gln

ser

125

Ser

Asp

Glu

Asn

Pro

205

Asp

Ser

Leu

Arg

Pro

285

Pro

Asp

Leu

Leu

Glu
365

Arg

Gly

Ile

Ser

Gly

190

Gln

Arg

Arg

Glu

Ser

270

Thr

Ala

Ile

Ser

Tyr

350

Glu

Val

Gly

vVal

vVal

175

Asn

Leu

Phe

vVal

Tyr

255

Asp

Ile

Ala

Tyr

Leu

335

Ile

Asp

Phe

Gly

Met

160

Ser

Thr

Leu

Ser

Glu

240

Pro

Pro

Ala

Gly

Ile

320

val

Phe

Gly



Cys

Val

385

Asn

vVal

Arg

Lys

Arg

465

Lys

ser

370

Lys

Gln

Leu

Arg

Met

450

Gly

Asp

<210>

<211>
<212>
<213>

<220>
<223>

<220>

<223>

<400>
Met Glu Thr

1

Gly

Ala

Ile

Lys
65

Ser

Ser

Ser

50

Leu

Cys

Phe

Leu

Asp

Lys

435

Ala

Lys

Thr

16

494
PRT

Arg

Ser

Tyr

Lys

420

Asn

Glu

Gly

Tyr

Phe

Arg

Asn

405

Arg

Pro

Ala

His

Asp
485

Pro

Ser

390

Glu

Arg

Gln

Tyr

Asp

470

Ala

Glu

375

Ala

Leu

Gly

Glu

ser

455

Gly

Leu

Glu

Asp

Asn

Arg

Gly

440

Glu

Leu

His

Glu

Ala

Leu

Asp

425

Leu

Ile

Tyr

Met

Glu

Pro

Gly

410

Pro

Tyr

Gly

Gln

Gln
490

MCKYyCCTBEHHad I0CJIengoraTeJIbHOCTb

OInmMcaHue

16

Thr

Leu

35

Lys

Leu

FMC63-CAR

Asp

Gly

20

Gly

Tyr

Ile

MCKyCCTBeHHOﬁ IIoCJIenOoBaTEJIbHOCTNM ©

Thr

Asp

Asp

Leu

Tyr

Leu

Ile

Arg

Asn

His
70

Leu

Gln

Val

Trp

55

Thr

Leu

Met

Thr

40

Tyr

Ser

Trp

Thr

25

Ile

Gln

Arg

Val

10

Gln

Ser

Gln

Leu

Gly

Ala

395

Arg

Glu

Asn

Met

Gly

475

Ala

Leu

Thr

Cys

Lys

His
75

Gly

380

Tyr

Arg

Met

Glu

Lys

460

Leu

Leu

Leu

Thr

Arg

Pro

60

Ser

Cys

Gln

Glu

Gly

Leu

445

Gly

Ser

Pro

Leu

Ser

Ala

45

Asp

Gly

Glu

Gln

Glu

Gly

430

Gln

Glu

Thr

Pro

Trp

Ser

30

Ser

Gly

Val

Leu

Gly

Tyr

415

Lys

Lys

Arg

Ala

Arg
495

Val

15

Leu

Gln

Thr

Pro

Arg

Gln

400

Asp

Pro

Asp

Arg

Thr
480

CUHTETUUE CKUM

Pro

Ser

Asp

vVal

Ser
80

TIOJIUIIENI T



Arg

Asn

Thr

Ala

Gly

145

vVal

ser

Gly

Asn

Ser

225

Ile

Asp

Thr

Gln

Ala

305

Ala

Phe

Leu

Leu

Gly

130

Gly

Ala

Leu

Leu

Ser

210

Gln

Tyr

Tyr

Thr

Pro

290

val

Pro

Ser

Glu

Pro

115

Gly

Gly

Pro

Pro

Glu

195

Ala

Val

Tyr

Trp

Pro

275

Leu

His

Leu

Gly

Gln

100

Tyr

Gly

Gly

Ser

Asp

180

Trp

Leu

Phe

Cys

Gly

260

Ala

Ser

Thr

Ala

Ser

85

Glu

Thr

Gly

Ser

Gln

165

Tyr

Leu

Lys

Leu

Ala

245

Gln

Pro

Leu

Arg

Gly
325

Gly

Asp

Phe

Ser

Glu

150

Ser

Gly

Gly

Ser

Lys

230

Lys

Gly

Arg

Arg

Gly

310

Thr

Ser

Ile

Gly

Gly

135

Val

Leu

Val

Val

Arg

215

Met

His

Thr

Pro

Pro

295

Leu

Cys

Gly

Ala

Gly

120

Gly

Lys

Ser

sSer

Ile

200

Leu

Asn

Tyr

ser

Pro

280

Glu

Asp

Gly

Thr

Thr

105

Gly

Gly

Leu

Val

Trp

185

Trp

Thr

Ser

Tyr

Val

265

Thr

Ala

Phe

vVal

Asp

90

Tyr

Thr

Gly

Gln

Thr

170

Ile

Gly

Ile

Leu

Tyr

250

Thr

Pro

Cys

Ala

Leu
330

Tyr

Phe

Lys

Ser

Glu

155

Cys

Arg

Ser

Ile

Gln

235

Gly

Val

Ala

Arg

Cys

315

Leu

Ser

Cys

Leu

Gly

140

Ser

Thr

Gln

Glu

Lys

220

Thr

Gly

ser

Pro

Pro

300

Asp

Leu

Leu

Gln

Glu

125

Gly

Gly

vVal

Pro

Thr

205

Asp

Asp

Ser

sSer

Thr

285

Ala

Ile

Ser

Thr

Gln

110

Ile

Gly

Pro

Ser

Pro

190

Thr

Asn

Asp

Tyr

Asp

270

Ile

Ala

Tyr

Leu

Ile

95

Gly

Thr

Gly

Gly

Gly

175

Arg

Tyr

Ser

Thr

Ala

255

Pro

Ala

Gly

Ile

Val
335

Ser

Asn

Lys

Ser

Leu

160

Val

Lys

Tyr

Lys

Ala

240

Met

Thr

Ser

Gly

Trp

320

Ile



Thr Leu Tyr

Gln Phe

355

Pro

Ser Cys

370

Arg

Lys Phe Ser

385

Gln Leu Tyr

Leu Asp Lys

Asn
435

Arg Lys

Ala
450

Met Glu

Gly
465

Lys Gly

Asp Thr Tyr

<210> 17
<211>
<212>
<213>

1488
DNA

<220>
<223>

<220>
<223> 4G7-
<400> 17

atggagaccg
gaggtgcagc
agctgcaagg
ccaggccagg
aacgagaagt
atggagctga
tactactacg
tctggcggag
acccaggctg

Cys
340

Lys

Met

Arg

Phe

Pro

Arg Ser

Arg

Pro

Glu

Ala

Gly Arg

Val Gln

360

Glu
375

Glu

Asp Ala

390

Glu
405

Asn

Arg
420

Arg

Gln

Pro

Ala Tyr

His Asp

Leu

Gly

Glu

Ser

Gly

Asn Leu

Arg

Asp

Leu
440

Gly

Glu
455

Ile

Leu Tyr

470

Ala
485

Asp

CAR,

acaccctgcet
tgcagcagag
ccagcggcta
gcctggagtg
tcaagggcaa
gcagcctgac
gcagccgggt
gcggctctgg
cccceccageat

Leu

His Met

Bepcusa 2

gctgtgggtg
cggacccgag
caccttcacc
gatcggctac
ggccaccctg
cagcgaggac
gttcgactac
¢cggaggcggc
cccegtgacc

Lys Leu

345

Lys

Thr Thr Gln

Glu Gly Gly

Pro Ala Tyr

395

Gly Arg

410

Arg

Pro Glu Met

425

Tyr Asn Glu

Gly Met Lys

Gln Leu

475

Gly

Gln Ala

490

Leu

MCKYyCCTBEHHa#Ad I0CJIegoraTeJIbHOCTb

OIIMCaHue MCKyCCTBeHHOﬁ II0CJIe0OBaATEJIEHOCTM ¢

ctgctgcectgt
ctgatcaagc
agctacgtga
atcaacccct
accagcgaca
agcgccgtgt
tggggccagyg
tctggcggag
ccaggcgaga

Ile
350

Leu Tyr

Glu Glu

365

Asp

Cys Glu Leu

380

Gln Gln Gly

Glu Glu Tyr

Gly Gly Lys

430

Gln
445

Leu Lys

Gly Glu

460

Arg

Ser Thr Ala

Pro Pro Arg

gggtgccagyg
caggcgccag
tgcactgggt
acaacgacgg
agagcagcag
actactgcgce
gcaccaccct
gcggcagcga
gcgtgagcat

Phe Lys

Gly Cys

Arg Val

Gln Asn

400

Asp Val

415

Pro Arg

Asp Lys

Arg Arg

Thr Lys

480

cagcaccggce
cgtgaagatg
gaagcagaag
caccaagtac
caccgcctac
cagaggcacc
gaccgtgagce
catcgtgatg
cagctgcecgg

CUHTETUUE CKUMN TIOJIMHY KJIEO TN

60
120
180
240
300
360
420
480
540



agcagcaaga
ccaggccaga
gaccggttca
gccgaggacg
gccggcacca
cctacccctg
cctgccgecg
tgggcccccce
tgcaaacggg
cagaccaccc
tgcgagctgce
aaccagctgt
cggcggggac
ctgtacaacg
ggcgagcggc
aaggacacct

<210> 18
<211>
<212>
<213>

20
PRT

<220>

<223>

<220>
<223>

<400> 18

gcctgctgaa
gcccccecagcet
gcggcagcgg
tgggcgtgta
agctggagct
ccccaaccat
gaggagccgt
tggccgggac
gccggaagaa
aggaggagga
gggtgaagtt
acaacgagct
gggaccccga
agctgcagaa
gccggggcaa
acgacgccct

cagcaacggc
gctgatctac
cagcggcacc
ctactgcatg
gaagcggtcg
cgccagccag
gcacacaagg
atgcggggtg
gctgctgtac
cggctgcagc
cagccggagce
gaacctggga
gatgggcggc
ggacaagatg
gggccacgac
gcacatgcag

CUTHAJIbHBEIM TEeNTUn

aacacctacc
cggatgagca
gccttcaccce
cagcacctgg
gatcccacca
ccccectgagcec
ggcctggact
ctgctgctgt
atcttcaagc
tgccggttcec
gccgacgccce
cggcgggagyg
aagcctcgcece
gccgaggcect
ggcctgtacc
gccctgeccecac

MCKYyCCTBEHHasd I0oCJIegoraTeJIbHOCTb

ONnMcCaHMe MCKYCCTBEHHOM I10CJIeIOBATEJIbHOCTN

tgtactggtt
acctggccag
tgcggatcag
agtacccctt
ccaccccagc
tgcggcctga
tcgcectgega
ccctggtgat
agcccttcecat
ccgaggaaga
cagcctacca
agtacgacgt
ggaagaatcc
acagcgagat
agggcctgag
cccggtga

cctgcagcgg
cggcgtgccecc
ccgggtggag
caccttcgga
cccacggcca
agcctgcagg
catctatatc
tacactgtat
gcggceegtyg
ggaaggcggc
gcagggccag
gctggacaag
ccaggagggc
cggcatgaag
caccgccacce

Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro

1

5

Gly Ser Thr Gly

<210> 19
<211>
<212>
<213>

21
PRT

<220>

<223>

<220>
<223>

<400> 19

20

CUTHAJIbHBEIM TEeNTU

10

MCKYCCTBEHHAada II0CJIenOBaTEeJIbHOCTD

onMcaHMe MCKYCCTBEHHOM IIOCJIENOBATEJIBHOCTU :

15

Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu

1

5

His Ala Ala Arg Pro

<210> 20

<211> 49

20

10

15

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1488

CUHTETUUYECKUM OJIUMT'ONEeINTUL

CUHTETUUECKUM OJIUTONENTUI



<212> DNA
<213> Homo sapiens

<400> 1

ttgtcccaca gatatccaga accctgaccc tgccgtgtac cagctgaga 49
<210> 21

<211> 530

<212> PRT

<213> JckyCCTBeHHas I10CJIeNOBATEJILHOCTD

<220>
<223> OnmcaHue MCKYCCTBEHHOM II0CJeIOBaATEeJIbHOCTM: CHUHTETUUECKUM IOJIUIISNTUI

<220>
<223> noBTop TRAC_TO01-L

<400> 21
Leu Thr Pro Gln Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys
1 5 10 15

Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala
20 25 30

His Gly Leu Thr Pro Gln Gln Val Val Ala Ile Ala Ser Asn Asn Gly
35 40 45

Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
50 55 60

Gln Ala His Gly Leu Thr Pro Gln Gln Val Val Ala Ile Ala Ser Asn
65 70 75 80

Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
85 90 95

Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala
100 105 110

Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
115 120 125

Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala
130 135 140

Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
145 150 155 160

Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val
165 170 175



Val

Gln

Gln

Thr

225

Pro

Leu

Leu

Gln

His

305

Gly

Gln

Ile

Leu

Ser

385

Pro

Ile

Ala

Arg

Val

210

vVal

Glu

Glu

Thr

Ala

290

Gly

Lys

Ala

Gly

Cys

370

Asn

val

Ala

Ile

Leu

195

Val

Gln

Gln

Thr

Pro

275

Leu

Leu

Gln

His

Gly

355

Gln

Gly

Leu

Ser

Ala

180

Leu

Ala

Ala

vVal

Val

260

Glu

Glu

Thr

Ala

Gly

340

Lys

Ala

Gly

Cys

Asn
420

Ser

Pro

Ile

Leu

Val

245

Gln

Gln

Thr

Pro

Leu

325

Leu

Gln

His

Gly

Gln

405

Ile

His

Val

Ala

Leu

230

Ala

Arg

Val

Val

Gln

310

Glu

Thr

Ala

Gly

Lys

390

Ala

Gly

Asp

Leu

Ser

215

Pro

Ile

Leu

Val

Gln

295

Gln

Thr

Pro

Leu

Leu

375

Gln

His

Gly

Gly

Cys

200

Asn

vVal

Ala

Leu

Ala

280

Ala

vVal

Val

Glu

Glu

360

Thr

Ala

Gly

Lys

Gly

185

Gln

Ile

Leu

Ser

Pro

265

Ile

Leu

vVal

Gln

Gln

345

Thr

Pro

Leu

Leu

Gln
425

Lys

Ala

Gly

Cys

His

250

Val

Ala

Leu

Ala

Arg

330

Val

Val

Gln

Glu

Thr

410

Ala

Gln

His

Gly

Gln

235

Asp

Leu

ser

Pro

Ile

315

Leu

Val

Gln

Gln

Thr

395

Pro

Leu

Ala

Gly

Lys

220

Ala

Gly

Cys

Asn

Val

300

Ala

Leu

Ala

Ala

Val

380

vVal

Glu

Glu

Leu

Leu

205

Gln

His

Gly

Gln

Ile

285

Leu

Ser

Pro

Ile

Leu

365

vVal

Gln

Gln

Thr

Glu

190

Thr

Ala

Gly

Lys

Ala

270

Gly

Cys

Asn

vVal

Ala

350

Leu

Ala

Arg

vVal

Val
430

Thr

Pro

Leu

Leu

Gln

255

His

Gly

Gln

Asn

Leu

335

Ser

Pro

Ile

Leu

val

415

Gln

Val

Glu

Glu

Thr

240

Ala

Gly

Lys

Ala

Gly

320

Cys

Asn

Val

Ala

Leu

400

Ala

Ala



Leu

Val

Gln

465

Gln

Thr

Pro

Leu

Leu

Ala

450

Arg

vVal

vVal

Gln

Glu
530

<210>

<211>
<212>
<213>

<220>
<223>

<220>
<223>

<400>
Leu Thr Pro

1

Gln

His

Gly

Gln

65

Asp

Ala

Gly

Lys

50

Ala

Gly

Pro

435

Ile

Leu

vVal

Gln

Gln

515

22

530
PRT

Val

Ala

Leu

Ala

Arg

500

Val

Leu

ser

Pro

Ile

485

Leu

Val

Cys

Asn

Val

470

Ala

Leu

Ala

Gln

Gly

455

Leu

Ser

Pro

Ile

Ala

440

Gly

Cys

His

Val

Ala
520

His

Gly

Gln

Asp

Leu

505

Ser

Gly

Lys

Ala

Gly

490

Cys

Asn

VIckyCCTBEHHAA I[IOCJIeOoBaTEJIbHOCTD

OnmMcaHMe MCKYCCTBEHHOM ITOCJIeNOBaTEeJIbHOCTH

noBTop TRAC_TO01-R

22

Leu

Leu

35

Gln

His

Gly

Glu

Glu

20

Thr

Ala

Gly

Lys

Gln

5

Thr

Pro

Leu

Leu

Gln
85

vVal

vVal

Gln

Glu

Thr

70

Ala

vVal

Gln

Gln

Thr

55

Pro

Leu

Ala

Arg

Val

40

Val

Glu

Glu

Ile

Leu

25

Val

Gln

Gln

Thr

Ala

10

Leu

Ala

Arg

Val

val
90

Leu

Gln

His

475

Gly

Gln

Gly

Ser

Pro

Ile

Leu

vVal

75

Gln

Thr

Ala

460

Gly

Lys

Ala

Gly

His

Val

Ala

Leu

60

Ala

Arg

Pro

445

Leu

Leu

Gln

His

Gly
525

Asp

Leu

sSer

45

Pro

Ile

Leu

Gln

Glu

Thr

Ala

Gly

510

Arg

Gly

Cys

30

Asn

Val

Ala

Leu

Gln

Thr

Pro

Leu

495

Leu

Pro

Gly

15

Gln

Gly

Leu

Ser

Pro
95

Val

Val

Glu

480

Glu

Thr

Ala

CuHTEeTHYe CKUM

Lys

Ala

Gly

Cys

His

80

vVal

IIOJIUIIEI TV



Leu

Ser

Pro

Ile

145

Leu

Val

Gln

Gln

Thr

225

Pro

Leu

Leu

Gln

His

305

Gly

Gln

Cys

Asn

Val

130

Ala

Leu

Ala

Arg

Val

210

Val

Gln

Glu

Thr

Ala

290

Gly

Lys

Ala

Gln

Ile

115

Leu

Ser

Pro

Ile

Leu

195

Val

Gln

Gln

Thr

Pro

275

Leu

Leu

Gln

His

Ala

100

Gly

Cys

Asn

vVal

Ala

180

Leu

Ala

Arg

vVal

Val

260

Gln

Glu

Thr

Ala

Gly
340

His

Gly

Gln

Asn

Leu

165

Ser

Pro

Ile

Leu

vVal

245

Gln

Gln

Thr

Pro

Leu

325

Leu

Gly

Lys

Ala

Gly

150

Cys

His

Val

Ala

Leu

230

Ala

Arg

vVal

Val

Gln

310

Glu

Thr

Leu

Gln

His

135

Gly

Gln

Asp

Leu

ser

215

Pro

Ile

Leu

vVal

Gln

295

Gln

Thr

Pro

Thr

Ala

120

Gly

Lys

Ala

Gly

Cys

200

Asn

Val

Ala

Leu

Ala

280

Arg

Val

Val

Glu

Pro

105

Leu

Leu

Gln

His

Gly

185

Gln

Gly

Leu

Ser

Pro

265

Ile

Leu

Val

Gln

Gln
345

Glu

Glu

Thr

Ala

Gly

170

Lys

Ala

Gly

Cys

Asn

250

vVal

Ala

Leu

Ala

Arg

330

val

Gln

Thr

Pro

Leu

155

Leu

Gln

His

Gly

Gln

235

Asn

Leu

Ser

Pro

Ile

315

Leu

val

Val

vVal

Gln

140

Glu

Thr

Ala

Gly

Lys

220

Ala

Gly

Cys

Asn

Val

300

Ala

Leu

Ala

vVal

Gln

125

Gln

Thr

Pro

Leu

Leu

205

Gln

His

Gly

Gln

Asn

285

Leu

Ser

Pro

Ile

Ala

110

Ala

Val

Val

Glu

Glu

190

Thr

Ala

Gly

Lys

Ala

270

Gly

Cys

Asn

Val

Ala
350

Ile

Leu

Val

Gln

Gln

175

Thr

Pro

Leu

Leu

Gln

255

His

Gly

Gln

Gly

Leu

335

Ser

Ala

Leu

Ala

Arg

160

vVal

vVal

Gln

Glu

Thr

240

Ala

Gly

Lys

Ala

Gly

320

Cys

Asn



Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Ala Leu Leu Pro Val
355 360 365

Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala
370 375 380

Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
385 390 395 400

Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala
405 410 415

Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Ala
420 425 430

Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val
435 440 445

Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val
450 455 460

Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Gln
465 470 475 480

Gln Val Val Ala Ile Ala Ser Asn Asn Gly Gly Lys Gln Ala Leu Glu
485 490 495

Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
500 505 510

Pro Gln Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Arg Pro Ala
515 520 525

Leu Glu
530

<210> 23

<211> 2814
<212> DNA
<213> JckyCCTBEHHas I[IOCJENOBATEJILHOCTD

<220>
<223> OnmcaHye MCKYCCTBEHHOM INOCJeOOBATEJIbHOCTU: CUHTETUUECKMUM [NOJIMHYKJICOTU

<220>
<223> TRAC_TO01-R TALEN

<400> 23



atgggcgatc
gctatcgata
aaaccgaagg
acacacgcgce
aagtatcagg
ggcaaacagt
agaggtccac
gtgaccgcag
ttgacccccce
acggtccagce
gtggccatcg
ccggtgctgt
ggcggtggcea
cacggcttga
ctggagacgg
caggtggtgg
ctgttgccgg
agccacgatg
caggcccacg
caggcgctgg
ccggagcagyg
cagcggctgt
atcgccagca
ctgtgccagg
ggcaagcagg
ttgaccccgg
acggtgcagg
gtggccatcg
ccggtgetgt
attggtggca
cacggcttga
ctggagacgg
caggtggtgg
ctgttgccgg
agcaatggcg
ccggegttgg
cctgcgctgg
aagtccgagc
gagtacatcg
aaggtgatgg
aggaagcccg
gacaccaagg
aggtacgtgg
gtgtacccct
aactacaagg
tccgtggagyg
gaggtgagga

<210> 24
<211>
<212>
<213>

2832
DNA

<220>
<223>

<400> 24

atgggcgatc
gagagacagc
cagcaacagg
ctggtcggcec
ttagggaccg

ctaaaaagaa
tcgccgatcect
ttcgttcgac
acatcgttgce
acatgatcgc
ggtccggcgce
cgttacagtt
tggaggcagt
agcaggtggt
ggctgttgcc
ccagcaataa
gccaggccca
agcaggcgct
ccccggagca
tccagcggcet
ccatcgccag
tgctgtgcca
gcggcaagca
gcttgacccc
agacggtgca
tggtggccat
tgccggtgcet
atattggtgg
cccacggcett
cgctggagac
agcaggtggt
cgctgttgcecc
ccagcaatgg
gccaggccca
agcaggcgct
ccccccagcea
tccagcggct
ccatcgccag
tgctgtgcca
gcggcaggcc
ccgcegttgac
atgcagtgaa
tggaggagaa
agctgatcga
agttcttcat
acggcgccat
cctactccgg
aggagaacca
ccagcgtgac
cccagctgac
agctcctgat
ggaagttcaa

ctaaaaagaa
acatggacag
agaagatcaa
acgggtttac
tcgctgtcaa

acgtaaggtc
acgcacgctc
agtggcgcag
gttaagccaa
agcgttgcca
acgcgctcetg
ggacacaggc
gcatgcatgg
ggccatcgcecce
ggtgctgtgce
tggtggcaag
cggcttgacc
ggagacggtc
ggtggtggcec
gttgccggtg
ccacgatggc
ggcccacggce
ggcgctggag
ggagcaggtg
ggcgctgttg
cgccagccac
gtgccaggcc
caagcaggcg
gaccccccag
ggtccagcgg
ggccatcgcecc
ggtgctgtgce
cggtggcaag
cggcttgacc
ggagacggtg
ggtggtggcc
gttgccggtyg
ccacgatggc
ggcccacggce
ggcgctggag
caacgaccac
aaagggattg
gaaatccgag
gatcgccecgg
gaaggtgtac
ctacaccgtg
cggctacaac
gaccaggaac
cgagttcaag
caggctgaac
cggcggcgag
caacggcgag

acgtaaggtc
catcgatatc
accgaaggtt
acacgcgcac
gtatcaggac

atcgattacc
ggctacagcc
caccacgagg
cacccggcag
gaggcgacac
gaggccttge
caacttctca
cgcaatgcac
agcaatggcg
caggcccacyg
caggcgctgg
ccccagcagyg
cagcggctgt
atcgccagcecc
ctgtgccagg
ggcaagcagg
ttgaccccgg
acggtccagce
gtggccatcg
ccggtgcetgt
gatggcggca
cacggcttga
ctggagacgg
caggtggtgg
ctgttgccgg
agcaatattg
caggcccacg
caggcgctgg
ccggagcagyg
caggcgctgt
atcgccagca
ctgtgccagg
ggcaagcagg
ttgacccctc
agcattgttg
ctcgtecgect
ggggatccta
ttgaggcaca
aacagcaccc
ggctacaggg
ggctccccececa
ctgcccatcg
aagcacatca
ttcctgttcg
cacatcacca
atgatcaagg
atcaacttcg
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atcgataagg
gccgatctac
cgttcgacag
atcgttgcgt
atgatcgcag

catacgatgt
agcagcaaca
cactggtcgg
cgttagggac
acgaagcgat
tcacggtggc
agattgcaaa
tgacgggtgc
gtggcaagca
gcttgacccc
agacggtcca
tggtggccat
tgccggtgcet
acgatggcgg
cccacggcett
cgctggagac
agcaggtggt
ggctgttgcce
ccagcaatat
gccaggccca
agcaggcgct
ccccecggagca
tgcaggcgct
ccatcgccag
tgctgtgcca
gtggcaagca
gcttgacccc
agacggtcca
tggtggccat
tgccggtgcet
atggcggtgg
cccacggcett
cgctggagac
agcaggtggt
cccagttatc
tggcctgect
tcagccgttce
agctgaagta
aggaccgtat
gcaagcacct
tcgactacgg
gccaggccga
accccaacga
tgtccggcca
actgcaacgg
ccggcaccct
cggccgactg

agaccgccgce
gcacgctcgg
tggcgcagca
taagccaaca
cgttgccaga

tccagattac
ggagaagatc
ccacgggttt
cgtcgctgtce
cgttggcgtce
gggagagttyg
acgtggcggc
cccgctcecaac
ggcgctggag
ccagcaggtg
gcggctgttyg
cgccagcaat
gtgccaggcc
caagcaggcg
gaccccggag
ggtccagcgg
ggccatcgcece
ggtgctgtgce
tggtggcaag
cggcttgacc
ggagacggtc
ggtggtggcc
gttgccggtyg
caataatggt
ggcccacggce
ggcgctggag
ccagcaggtg
gcggctgttyg
cgccagcaat
gtgccaggcc
caagcaggcg
gaccccggag
ggtccagcgyg
ggccatcgcecce
tcgcectgat
cggcgggcegt
ccagctggtg
cgtgccccac
cctggagatg
gggcggctcce
cgtgatcgtg
cgaaatgcag
gtggtggaag
cttcaagggc
cgccgtgetg
gaccctggag
ataa

tgccaagttc
ctacagccag
ccacgaggca
cccggcagcg
ggcgacacac
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gaagcgatcg
acggtggcgg
attgcaaaac
acgggtgccc
ggcaagcagg
ttgacccccce
acggtccagce
gtggccatcg
ccggtgetgt
attggtggca
cacggcttga
ctggagacgg
caggtggtgg
ctgttgccgg
agcaatggcg
caggcccacg
caggcgctgg
ccccagcagg
cagcggctgt
atcgccagca
ctgtgccagg
ggcaagcagg
ttgaccccgg
acggtccagce
gtggccatcg
ccggtgetgt
gatggcggca
cacggcttga
ctggagacgg
caggtggtgg
cagttatctc
gcctgecteg
agccgttceccce
ctgaagtacg
gaccgtatcc
aagcacctgg
gactacggcg
caggccgacg
cccaacgagt
tccggceccact
tgcaacggcg
ggcaccctga
gccgactgat

ttggcgtcgg
gagagttgag
gtggcggcgt
cgctcaactt
cgctggagac
agcaggtggt
ggctgttgcce
ccagccacga
gccaggccca
agcaggcgct
ccccccagcea
tccagcggct
ccatcgccag
tgctgtgcca
gtggcaagca
gcttgacccc
agacggtcca
tggtggccat
tgccggtgct
atggcggtgg
cccacggcett
cgctggagac
agcaggtggt
ggctgttgcce
ccagcaatat
gccaggccca
agcaggcgct
ccccecccagca
tccagcggcet
ccatcgccag
gccctgatcecce
gcgggcgtec
agctggtgaa
tgccccacga
tggagatgaa
gcggctccag
tgatcgtgga
aaatgcagag
ggtggaaggt
tcaagggcaa
ccgtgetgtce
ccctggagga
aa
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gaccgcagtg
gaccccggag
ggtccagcgg
ggccatcgcecce
ggtgctgtgce
tggcggcaag
cggcttgacc
ggagacggtg
ggtggtggcc
gttgccggtyg
ccacgatggc
ggcccacggc
ggcgctggag
ccagcaggtg
gcggctgttyg
cgccagcaat
gtgccaggcc
caagcaggcg
gaccccggag
ggtgcaggcg
ggccatcgcecce
ggtgctgtgce
tggtggcaag
cggcttgacc
ggagacggtc
ggtggtggcec
gttgccggtg
caatggcggc
ggcgttggcec
tgcgctggat
gtccgagctg
gtacatcgag
ggtgatggag
gaagcccgac
caccaaggcc
gtacgtggag
gtacccctcecce
ctacaaggcc
cgtggaggag
ggtgaggagyg

tccggegeac
ttacagttgg
gaggcagtgc
caggtggtgg
ctgttgccgg
agcaatggcg
caggcccacg
caggcgctgg
ccggagcagyg
caggcgctgt
atcgccagca
ctgtgccagg
ggcaagcagg
ttgacccccc
acggtccagce
gtggccatcg
ccggtgctgt
aatggtggca
cacggcttga
ctggagacgg
caggtggtgg
ctgttgccgg
agccacgatg
caggcccacg
caggcgctgg
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cagcggctgt
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ctgtgccagg
ggcaggccgg
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gcagtgaaaa
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ctgatcgaga
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tactccggceg
gagaaccaga
agcgtgaccg
cagctgacca
ctcctgatcg
aagttcaaca
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gtggcaagca
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agacggtcca
tggtggccat
tgccggtgcet
ataatggtgg
cccacggcett
cgctggagac
agcaggtggt
ggctgttgcce
ccagcaataa
gccaggccca
agcaggcgct
ccccecceccagcea
tccagcggcet
ccatcgccag
tgctgtgcca
gcggcaagca
gcttgacccc
agacggtgca
tggtggccat
tgccggtgcet
ataatggtgg
cccacggcett
cgctggagag
acgaccacct
agggattggg
aatccgagtt
tcgcccecggaa
aggtgtacgg
acaccgtggg
gctacaacct
ccaggaacaa
agttcaagtt
ggctgaacca
gcggcgagat
acggcgagat

ggccttgete
acttctcaag
caatgcactg
ccacgatggc
ggcccacggce
ggcgctggag
ggagcaggtyg
gcggctgttyg
cgccagcaat
gtgccaggcc
caagcaggcg
gaccccggag
ggtccagcgyg
ggccatcgcece
ggtgctgtgce
tggtggcaag
cggcttgacc
ggagacggtc
ggtggtggcce
gttgccggtyg
caatattggt
ggcccacggce
ggcgctggag
ggagcaggtyg
ggcgctgttyg
cgccagccac
gtgccaggcc
caagcaggcg
gacccctecag
cattgttgcc
cgtcgcecettg
ggatcctatc
gaggcacaag
cagcacccag
ctacaggggc
ctcccceccecate
gcccatcgge
gcacatcaac
cctgttcgtg
catcaccaac
gatcaaggcc
caacttcgcg
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OOPMVYIJIA U30BPETEHU A

1. KomOuHupoOBaHHas Tepamnusi, BKIKOYArOLIas
(a) cxkoHCcTpyHmpoBaHHYIO T-KJIETKy, SKCHpeccupyoomyio Ha noBepxHoctu CD19-
cnenuduyeckuii xumepHselil anTurenusiii penentop (CAR);

(6) anTHTENO.

2. KomOunupoBaHHas Tepanus no . 1, rae anturenom sisnsercs antureao CAMPATH.

3. KomOunupoanHas tepanus no 1. 1, rne CD19-cnenupuueckuii XuMepHbIH
AHTUT€HHBINA PELENTOP COAEPIKUT IO MEHbIIEH Mepe OAWH BHEKJIETOUYHBIN JUTAH] -
CBSI3BIBAIOINMI JOMEH, TpaHCMeMOpaHHBIN JOMEH U 110 MEHbIIEeH Mepe OIHH

BHYTPUKJIETOYHBIM CUTHAIBHBINA JOMEH.

4. KoMOWHUpOBaHHAs TepaIus MO M. 3, TIe BHEKJIETOUHBIN JIUTAH] -CBS3bIBAIO NN

nomeH CD19-cneunduueckoro CAR conepkuT aMHHOKUCIOTHYIO MMOCJIEI0BATENbHOCTD

SEQ ID NO: 7 unu 8.

5. KomOunupoBanHas Tepanus 1o m. 3, rae no MeHblleil Mepe OAUH BHYTPUKJIETOYHbIN
curHanbHbIll foMeH CD19-cnenugpuueckoro CAR sBusiercst curHanpHbIM foMeHoM CD3

3eTa, CoIepkKaluM aMUHOKHCIOTHYI0 nocienoBarenbHocTs SEQ ID NO: 10.

6. KomOuHupoBaHHas Tepanus no 1. 3, rae tpaicmedpanubiii nomeH. CD19-
cnenuduueckoro CAR comepkut TpancMeMOpaHHBINH U «cTeONeBOH» noMeH aibda-
nenu yenoseueckoro CD8, coneprkamuii aMUHOKHUCIOTHYIO MocaenoBaTeabHOCTh SEQ

ID NO: 13.

7. KomObunupoBanHas tepanus no 1. 3, rae CD19-cnenmugpuueckuii CAR comepxut

BTOPOU BHEKJIETOYHBIN CUTHAJIBbHBIA TOMEH.

8. KomOuHUpOBaHHAas Tepamnusi 1Mo m. 7, TAe BTOPON BHEKJIETOUYHBIN CUTHAJIBHBIA TOMEH

BKJIIOYAE€T aMUHOKUCJIOTHYI0 nociuenosatenbHocTs SEQ ID NO: 11.

9. KombunuposanHnas tepanus no 1. 1, rne CD19-cnenupuueckuit CAR comepxur

AMUHOKHUCIOTHYIO nocienoBateabHocTh SEQ ID NO: 14 unu 15.



10. KomOuHupoBaHHas Tepanus no 1. 1, rae CKOHCTpyupoBaHHbIe T-KieTku o0iafaoT

YCTOMYHUBOCTBIO MO MEHbIIEH MEPE K OTHOMY HMMYHOCYIIPECCUBHOMY areHTy.

11. KomOunupoBaHHas tepanus o n. 10, roe ckoHCTpyupoBaHHbie T-kieTku o0nanamT
YCTOWYUBOCTBIO IO MEHbIEH Mepe K OJHOMY UMMYHOCYIIPECCUBHOMY areHTy B

pe3yabTaTe MHAKTUBALIUU I'e€Ha, KOAUPYIOIIEro pelenTop HUMMYHOCYIEPCCUBHOTO areHTa.

12. Criocob neveHus paka y HYyKIAOMETOCsS B 3TOM NMalMeHTa, BKIOYA0 U
OCYIIECTBJIIEHHE UMMYHOCYTIPECCUBHOTO UM UMMYHOAOISILIHOHHOTO JICYEHUS MAlUEHTa, U
BBEJCHHUE MALUEHTyY CKOHCTpyupoBaHHOU T-kneTku, skcnpeccupyromieit CD19-

cnenuuueckuii xumepHbiii anturenuslid perentop (CAR).

13. Cnoco6 no m. 12, B KOTOPOM UMMYHOCYIIPECCHBHOE UM HMMYHOA0ISILIHOHHOE
Je4YeHHe AaeT BO3MOXHOCTh OTOOpPAaTh M BBIPACTUTh CKOHCTPYHpPOBaHHbIEe T-KIeTKH

BHYTpPH MALIUEHTA.

14. Croco® . 12, rae UMMYHOCYIIPECCUBHOE UM HMMYHOAOJISIHMOHHOE JICYCHUE

BKJIIOUaeT JeueHue antureiiom CAMPATH.

15. Cnoco6 mo m. 12, rne ckoHcTpyupoBaHHble T-kieTku 001a1at0T YCTONYHUBOCTBIO MO

MeHbIeH MEPE€ K OTHOMY UMMYHOCYIIPECCUBHOMY arcHTY.

16. Crioco6 mo m. 15, roe ckoHcTpyupoBaHHbie T-kjaeTku 001aal0T YCTOWYHUBOCTBIO MO
MEHbIIEH Mepe K ONJHOMY UMMYHOCYIIPECCUBHOMY areHTy B Pe3yJbTaTe UHAKTUBALIUHU

reHa, KOJUPYIOLIETro PeLenTop UMMYHOCYIIEPCCUBHOIO areHTa.

17. Cnocob no m. 12, rne CD19-cneunduueckuii XUMepHbIH aHTUT'€HHBIH PELENTOP
COJIEPKUT MO MEHbIIEH Mepe OJUH BHEKJIETOUYHBIN JIUTaH/-CBI3bIBAIOLINN TOMEH,
TpaHCMEMOpaHHBIH TOMEH U [0 MEHbIIEH Mepe OAMH BHYTPUKIETOYHBIH CUTHAJIbHBIN

JOMEH.

18. Criocod mo m. 17, rae BHEKJIETOYHBIN JIMraHa-CBsA3bIBaOmui nomexn CD19-
crenuduueckoro CAR comep Ut aMUHOKHCIOTHYIO nmocaenosareabHOCTESEQ ID NO: 7

unu 8.



19. Cnoco® no m. 18 , rne mo MeHbLIeH Mepe OOUH BHYTPUKIETOUYHBIH CUTHAJIbHBIHI
nomeH CD19-cnenuduueckoro CAR sBisiercst curHainbpHbIM noMerHom CD3 3era,

colleprKalluM aMUHOKUCIOTHYIO nocieaosareiabHocts SEQ ID NO: 10.

20. Cnoco6 no . 17, rne Tpancmebpannbiii nomeH. CD19-cneunduueckoro CAR
CONEpPKUT TpaHCcMeMOpaHHBIN U «cTebneBoi» noMeH anbda-uenu yeaoedeckoro CDS,

collep KaIluii aMUHOKHUCIOTHYIO nocienoBateabHocTh SEQ ID NO: 13.

21. Cnoco6 o n. 17, rne CD19-cnenuguueckuii CAR conepkuT BTOPOH BHEKJIETOUHBIN

CUTHAJIbHBIA JOMEH.

22. Cnocob mo m. 21, rae BTOpOi BHEKJIETOYHBIM CUTHAJbHBIN TOMEH BKJIIOYaeT

aMUHOKHUCJIOTHYIO nocienosarenbHocTts SEQ ID NO: 11.

23. Cnocob o . 12, rne CD19-cnenuduueckuii CAR conepkKUT aMUHOKUCIOTHYIO

nocinegoBateabHOCTh SEQ ID NO: 14 unum 15.
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