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2420-540719EA/011
[IPMMEHEHME MOJIN®UIIMPOBAHHBIX T-KJIIETOK C XVMMEPHBMM AHTUI'EHHBMA
PELEIITOPAMM IJIsI JIEUEHMSI 3JIOKAUYECTBEHHEIX HOBOOBPABOBAHNUM

[IEPEKPECTHHE CCHJIKM HA POICTBEHHHE 3AABKU

ITo IDaHHOU 3a4aBKe MCIpalrBaeTCcAa IPUOPUTET 1o
npenBapuTeJibHOM 3asBke CIA N 61/421470, 3aperuMCTPUPOBaHHOM 9
nexabpsa 2010 roma, u NpeIBapUTeJIbHOM 3asBke CIA N 61/502649,
3aperucTpupoBaHHon 29 uwoHsa 2011 roma, TakuM 00pasoM, BRJIOUEHHEM
B HacTodllee ONIMCaHMe B KadeCTBe CCHJIKM B IIOJIHOM OOBeMe.

[MPEOIIOCHIIKM UM30BPETEHNA

[IopmamJjdpmee OOJIBIIMHCTBO I[TalMEeHTOB, MVMeKIUX B-KJI€TOUHEE
3JI0Ka4YeCTBEeHHEEe HOBOOOpAa30oBaHuMg, BRJIOUA A XPOHWUECKUM
JuMbolMTapHEM Jelkos (CLL), OyIoyT yMMpaTh OT »2TUX 3abojieBaHUM.
OoHMM M3 IIOOXOHNOB  IJIA  JIedeHMd  5STUX  [IalMeHTOB  ABJISETCH
TeHeTUUecKasa MoOOMoukaumsga T-KJIEeTOK OJIA BO3OEMCTBMA Ha aHTUIeHH-—
MUIIEHV, DKCIPECCUPYEMEX Ha OIyXOJIEBHX KJIeTKax, I[IOCpPendCTBOM
DKCIPECCUM XUMEPHEX aHTUIeHHHX pelelTopoB (CAR). CAR ABJIAOTCA
AHTUIEeHHEMM pelelTopaMy, CKOHCTPYMPOBAHHEMM IJIS pPacllo3HaBaHUA
IIOBEPXHOCTHHIX AaHTUTEHOB KJIETKM He3aBUCKMMO OT JIEeMKOLUUTAPHOTO
aHTHUIeHa JeJjioBekKa. [TonelITKM MCIIOJIb30BaHmU A TeHeTUUEeCKHU
MOOMOMUMPOBAHHEX KJIETOK, »BKcIpeccupyommx CAR, 04 JiedeHUAa 5STUX
TUIIOB IIAalIMEHTOB ¥MeJIM JIMIL OTpPaHMUYEeHHBEM Yycrnex. CM., HalpuMmep,
Brentjens et al., 2010, Molecular Therapy, 18:4, 666—-668;
Morgan et al., 2010, Molecular Therapy, onyoOJMKOBAHHYI OH-JIalH
23 ¢eBpayigs 2010 roma, ctp. 1-9; m Till et al., 2008, Blood,
112:2261-2271.

B ciydae OOJIBIIMHCTBA 3JIOKa4YeCTBEHHEIX HOBOOOpPasOBaHUM
ONlyXOJIeCIIeUMONUHEE aHTHUI'eHE €lle He OIpeleliIeHE, HO B CJiydae B-
KJIE TOUHEIX 3JI0Ka4YeCTBEeHHEIX HOEBOOOpPa30BaHMAX CD19 ABJIAETCH
IPUBJIEKATEJILHOM OIIyXOJIeBOM MMIIeHB. 3IKcIpeccusa CD19 oTrpaHMUeHa
HOPMaJIbHEIMM M 3JI0KadyecTBeHHBMM B-rJjeTkamm (Uckun, et al. Blood,
1988, 71: 13-29), Takum obpasoM, CD 19 gaBjageTcsa obmenpr3HAHHOMN
MUIIeHb OJia  Oes3omnacHoro TecTupoBaHma CAR. Xora CAR  wmMorTyT
3alyCcKaThb akKTuBaluMw T-KJEeTOK CIOCOBO0M, aHaJIOTMUHEM DSHIOTEeHHOMY

T-KJIeTOUHOMY penelriTopy, IJlaBHOeEe IIpellATCTBMEe OJIA KIIMHMYEeCKOTI'O



IpUMeHeHUSI DTOM TexXHOJIOTUMM Ha CeTONHAMNHUM OeHb 3akjodaeTcad B
skcnaHcumu CAR+ T-rJeTok 1n vivo, OHCTPOM MCUE3HOBEHUM KJIIETOK
IOCJIe BBeIeHMA UM pa30dapOoBHBAKMEN KIMHMUECKOM aKTMBHoCTM (Jena,
et al., Blood;, 2010, 1le6: 1035-1044; Uckun, et al, Blood,
1988, 71: 13-29).

Taxum oBpasoM, B 2TOM oBygacTu CylleCcTByeT ocTpad
[IOTPEeBHOCTE B KOMIIO3UMUIMAX U Crocobax JieueHMS 3JI0KaueCTBEeHHBIX
HOBOOOPAasOBaHUM C MCIOJb30BaHMeM CAR, KOTOpPHE MOXHO IIOABepITaThb
SKCHaHcuM 1n vivo. HacTosmee u3obpeTeHMe HAIpaBJIEHO Ha pPelleHue
STOM 3amauln.

CYIIHOCTE M3OEPETEHNA

HacTosdmee n300peTeHne OTHOCUTCH K BHIIEJIEHHOM
IOCJIeIOBATEJILHOCTM HYKJIEMHOBOM  KUCJOTH, KOIMpYHIEeN XMMepHBI
aHTUTeHHHM peuenTtop (CAR), roe CAR COIEpPXMUT aHTUIEHCBSI3HBAMIUMA
IOOMeH, TpaHcMeMOpaHHBM IOOMeH, KOCTHUMYJIATOPHYI CUTHAJILHYII
06JlacTh M CUTHAJBLHEM »DoMeH CD3-m3eTa, I'Ie CUIHaJLHHENM nmomMeH CD3-
O3eTa COINEPXMUT aMMHOKMCJIOTHYK IIOCJIemoBaTesJIbHOCTE SEQ ID NO: 24.

B ODHOM ¥3 BapMaHTOB OCYIMEeCTBJIeHUS IIOCJIeOOBaTEeJILHOCTD
HYKJIEMHOBOWM KMUCJIOTH KoaupyeT CAR, comepXalll aMMHOKMCJIOTHYIO
nocJjienoraTeJibHOCTE SEQ ID NO: 12.

B omHOM ¥3 BapMaHTOB OCYWECTBJIEHKMS IIOCJIeOOBaTeJIbHOCTD
HYKJIEMHOBOM KUCJIOTEL, KoIoupyola g CAR, COOEPXUT
I[IOCJIeOOBATEJIbHOCTE HYKJIEMHOBOM KMCJIOTH SEQ ID NO: 8.

B oOHOM M3 BapMaHTOB OCYIIECTRBJIEHMS aHTUITEHCBI3HBAaIMI
OIOMeH CAR gmJjgeTcd AHTUTEJIOM  WJIU ero AHTUT €HCB A3EBanIM
dparMeHTOM. [MpennouTmuTeJIbHO, AHTUT' €HCB S 35HB Aol dparMeHT
nopencTaBJysgeT cobou Fab wmam scFv.

B oOoHOM M3 BapMaHTOB OCYIIECTBJIEHMS aHTUIEHCBI3HBAaIUM
onomMeH CAR CBg3HBaeTCd C OIYXOJIEBEIM aHTUI'eHOM. B OIHOM U3
BapMaHTOB OCYIMEeCTBJIEHUS  OIIYXOJIeBHM aHTUIeH acCCOLUMMPOBAaH C
TeMaTOJIOTUUECKMM 3JIOKaueCTBEHHEIM HOBOOOpasoraHMeM. B IOpyTroM
BapMaHTe OCYIeCTBJIEHUSA Oy XOJIEBEIM AHTUTEeH accoumMmporaH C
COJIMOHOM OIIyXOJIbI. B eme OIOHOM BapMaHTe OCYIIeCTBJIEHUSA
OIIyXOJIEBHM aHTUIeH BHOpaH M3 TPYyINIH, cocTodmen m3 CD19, CD20,
CD22, ROR1l, w™esoTesimHa, CD33/IL3Ra, c-Met, PSMA, IUIMKOJIMIIMIA
F77, EGFRvIII, GD-2, NY-ESO-1 TCR, MAGE A3 TCR u JwoboM UX



KOMOMHALIUA .

B OIOHOM ns3 BapMaHTOB OCYIIECTBJIEHUA KOCTUMYJIATOPHAA
CUTHaJIbHada oBJlacThb CAR COOEepPXUT BHYTPUKJIE TOUHHM IOMEeH
KOCTUMYJISTOPHOM MOJIEKYJIE, BHOPaHHOWM M3 TPYIIH, COCTOAMeN U3
cb27, CDb28, 4-1BB, 0X40, CD30, CD40, PD-1, ICOS, OQyHKUMOHAJLHO-—
aCCOUMMPOBAHHOTO AaHTUI'€Ha JMMOOUIMTOB—1 (LFA 1), Cbh2, CD7,
LIGHT, NKG2C, B7-H3, JurabHja, clHeludmuecKM CBA3LBBalmerocs C
CD83, m JjmodoM MX KoMOMHALIUM.

B oOHOM M3 BapMaHTOB OCYMEeCTBJIEHUS CUTHAJLHEM »ooMeH CD3-
nz3era CAR KOOMPYEeTCs II0CJIedOBaATEJIbHOCTLID HYKJIEMHOBOM KMCJIOTH
SEQ ID NO: 18.

N300peTeHre TaKXe OTHOCUTCA K BHIOeJleHHOMY CAR, comepxaleMy
AHTHUTeHCB S 3LBalmi IOOMeH, TpaHcMeMOpaHHBM IOOMEH,
KOCTUMYJIATOPHYID CUTHaJIbHY 00JJacTb M CUTHaJLHEM »goMeH CD3-
ns3eTa, TI'Ie CUTHaJbHHM »OoMeH CD3-IO3eTa COOEepPXUT aMMHOKMCJIJIOTHYIO
nocjienoBaTeJlbHOCTE SEQ ID NO: 24.

N300peTeHMe Takxe OTHOCUTCH K KJIETKE, comepxamemn
IOCJIeIOBATEJILHOCTE HYKJEeMHOBOWM KMCJIOTH, kKomoupyimyklo CAR, rme CAR
COOEPXUT AHTUTEHCB A3HB a1 IOOMeH, TpaHcMeMOpaHHBM IOOMEH,
KOCTUMYJISTOPHYKD CUTHaJIbHY© 00JIaCcTb ¥ CUTHAJbHEM »goMeH CD3-
o3eTa, comepxamui aMMHOKMCJIOTHYIO IocJemoBaTelJIbHOCT: SEQ ID NO:
24,

B OODHOM M3 BapMaHTOB OCVIIECTBJIEHMS KJleTKa, comepxamad CAR,
BHOPpaHa M3 TPYIIILE, CcocTodmel M3 T-KJIeTOK, eCTEeCTBEeHHHX KUJIJISPOB
(NK-rJjeTok), umroTOokKCHUUeckux T-jmmpoumTor (CTL) M peryJISTOPHEX
T-KJIETOK.

B OOHOM M3 BapMaHTOB OCVYIIECTBJIEHMA KJIeTka, conepxamad CAR,
IPOABJISAET IIPOTHUBOOINYXOJIEBHM MMMyHUTET, KOT'Ia AaHTUIEeHCBS3HBAaIUNA
oomMeH CAR CBSA3HBAEeTCS C COOTBETCTBYIMM aHTUI'€HOM.

N30B6peTeHMe TakKxe OTHOCUTCHA K BEeKTOPY, comepxameMy
IOCJIeIOBATEJILHOCTE HYKJEMHOBOWM KMCJIOTH, kKomoupyimyilo CAR, rme CAR
COOEPXUT aHTUTEHCBABHBAKIKM IOMEH, KOCTUMMYJIATOPHYID CUTHAaJbLHYI
06JlacTh M CUTHAJBLHEM »DoMeH CD3-mO3eTa, I'Ie CUIHaJLHHEM momMeH CD3-
O3eTa COINEPXMUT aMMHOKMCJIOTHYK IIOCJemoBaTesJIbHOCTE SEQ ID NO: 24.

N300peTeHUe TaKxe OTHOCUTCHA K CIIOCOBDY CTUMYJIALUA

OIIOCPEeIOBaHHOTI'O T-xJjJeTKaMM1 VIMMYHHOTI'O oTBETAa Ha ITOITYJIALINIO



KJeTOK-MMIIeHeV MM TKaHb MIeKonMTanmero. B OIHOM M3 BapMaHTOB
OCYIleCTBJIEHUI crioco® BKJIOUAET BBeOeHMe MJIEKOIIUTaleMy
SQDPEKTUBHOTO KOJIMUEeCTBa KIJIETOK, TeHeTHUUeCKM MOOUOUMUIMPOBAaHHBIX
niasa skcnpeccum CAR, 1mme CAR COIEpXMT aHTUIeHCBSA3HBAKIMM OOMEH,
KOCTUMYJISTOPHYIO CHUTHaJbHYI 00JJacTb M CUTHAJLHHEM »OoMeH CD3-
o3eTa, CcoIepXamui aMMHOKMCJIOTHYIO IOocJemoBaTelJIbHOCTL SEQ ID NO:
24, TOe AHTUTEHCBA3HBAKIMUM IOOMeH BHOpaH ©OJg CIeurudruueckKoIro
pacrio3HaBaHUa IIONYJISLUUM KJISTOK-MUIIeHeM MM TKaHU.

N306peTeHMne Takxe OTHOCUTCH K criocody obecrieueHud
[IPOTUBOOIIYXOJIEBOT'O MMMyHUTETa VY MIeKoouTaKmero. B oOoODHOM U3
BAPMAHTOB OCYIIECTBJIEHMA CIHOCOO BKINUAET BBeOeHMe MIeKONUTaKleMy
S0OEKTUBHOTO KOJMUEeCTBa KJIETOK, TeHeTUUeCKM MOIUOUINPOBAaHHBIX
0 skcnpeccum CAR, 1rme CAR COIEpXMT aHTUIeHCBA3LWBAaMMUM OOMEH,
KOCTUMYJIATOPHYID CUTHaJIbHY 00JJacTb M CUTHaJLHEM »goMeH CD3-
o3eTa, coIepXammy aMMHOKMCJIOTHYIO IocjemoBaTeJlbHOCTL SEQ ID NO:
24, TakuMm o6paszoM, obeclIeuMBalT IIPOTHUBOONYXOJIEBHM UMMMYyHUTET Y
MJIEKOIIMTAKIET o,

Taxxe n300peTeHMne OTHOCUTCH K criocody JleueHn4d
MJIEeKOIUTaKmero ¢  3abojieBaHMeM, HapylleHueM WM COCTOAHUEM,
ACCOLMMPOBAHHEIM C IIOBHBIIEHHOM BSKCIPECCHUEN OIIYyXOJIeBOTO aHTUIEHAa.
B omHOM M3 BapMaHTORBR OCYIECTBJIEHUS CIOCOO BKJIOUaeT BBeleHUe
MIIeKkomuTamnmeMy  20OeKTHMBHOTO KoJiMuecTBa KJIETOK, TeHeTUUYeCKHU
MOIOUOUUNPOBAHHEIX oA BDKCIpecCcUumn CAR, roe CAR COOEPXUT
AHTUTEeHCBA3HBAKIUY ITOMEH, KOCTUMYJIATOPHYID CUTHAJbHYI 00JacTbh U
CUTHAJILHBIM IOOMeH CD3-gzeTa, comepxamui AMVHOKMUCJIO THYIO
nmocjenmoBaTeJibHOCTE SEQ ID NO: 24, TakuMmM oOpa30M, MJIeKOoIMTaKlee
[IoOBeprawnT JIEUEeHU.

B oOmDHOM M3 BapMaHTOB OCYIWECTBJIEHUA KJeTKa IIpencTaBJideT
coboM ayToJIOTMUHYID T-KJIIEeTKY.

B oIHOM M3 BapMaHTOB OCYMECTBJIEHMSA OIYyXOJIEBHM aHTUIeH
BEIOpaH ™3 ITPYIIIH, cocTodmen wm3 CD19, CDh20, CDh22, ROR1,
MesoTeJMHa, CD33/IL3Ra, c-Met, PSMA, raukojgununoa F77, EGFRvVIII,
GD-2, NY-ESO-1 TCR, MAGE A3 TCR um JmoboM mMx KOMOMHAaLUM.

N300peTeHre TaKXe OTHOCUTCA K CIHOCODYy JieueHUsa UeJloBekKa C
XPOHUYUECKMM JMMOOUMTAPHEM JIEMKO30M. B omHOM ¥3 BapMaHTOB

OoCymeCTBIJIEHNA crioco® BRJIIOUaAEeT BBelcHNMe UeJIOBEKRY T-KJIEeTOK,



TeHeTUUeCKM CKOHCTPYUPOBAHHEX OJA Skchpeccumn CAR, roe CAR
COOEPXUT AaHTUTEHCBABHBAKIKM IOMEH, KOCTUMYJIATOPHYI CUTHaJbLHYI
0o6JlacTk M CHTHaJbHHEM OoMeH CD3-m3eTa, colepXaluy aMUHOKMCJIIOTHYIO
nocjenoraTesibHOCTE SEQ ID NO: 24.

B oOomDHOM ¥3 BapMaHTOB OCYIIECTBJIEHMA UeJIOBEK  ABJIAeTCH
PEe3UCTEeHTHHM II0 MeHbIeM Mepe K OIHOMY XMMUOTepaleBTUUeCKOMY
CpencTBY.

B OIHOM nus3 BapMaHTOB OCYIIECTBJIEHUA XPOHUUECKUM
IVMOOLIMTAPHEM JIeK0O3 ABJdAeTca pedbpakTepHEM CD19+ JIeMiKO30M U
JnuMboMOM .

Taxkxe n300peTeHne OTHOCUTCH K criocodby MOJIyUYeHU A
[IePCUCTUPYNEN HONYJAUUM TeHeTUUeCKM CKOHCTPYMPOBAHHHX T-KJIETOK
Yy deJloBeKa C OMaTrHO3O0OM 3JIOKaueCTBEHHOTO HOBOOOpasoraHMA. B
OOHOM M3 BapMaHTOB OCYIIECTBJIEHMA CIHOCOO BKIKUYAEeT BBeleHUe
yeJioBekKy T-KJIETOK, TeHeTHUUECKM CKOHCTPYUPOBAHHHX IJIS DSKCIPeCCUMU
CAR, rme CAR COOEPXMUT aHTUTEHCBASHBAMUNM OOMeH, KOCTUMYJIATOPHYI
CUTHaJbHYID 00JIacTh M CUTHAJILHEM »OoMeH CD3-1m3eTa, cCcoldepXalui
AMMHOKMCJIO THYIO rIocJIefoBRaTeJIbHOCTE SEQ ID NO: 24, e
NepCUCTUPYyIlasgd IONYJAUVA TeHeTUUECKM CKOHCTPYUPOBAHHEX T-KJIETOK
COXpaHseTcd y uUeJloBekKa B TeueHMre I[IO MeHBIIeM Mepe OIHOTO Mecdlla
[IocJjie BBeIOeHUA.

B OIHOM nus3 BapMaHTOB OCYIleCTBJIEHUA IepcucTrUpyrla g
MNONYJIALMA TEeHEeTUUECKM CKOHCTPYUPOBAHHEIX T-KJIETOK COOEPXUT IIO
MeHbIel Mepe OIOHY KJIeTKY, BHOPAaHHYI M3 IPYIIH, cocTodgmer mus T-
KJIETOK, KOTOPHE BBOOWIIM UeJIOBEKY, IIOTOMCTBa T-KJIETOK, KOTOPHE
BBOIOUJIM UEJIOBEKY, M MX KOMOMHAaIIUU.

B OIIHOM nu3 BapMaHTOB OCYIIeCTBJIEHUA IepCUCTUPYIIA A
NONYJIALIMA TEeHEeTUUEeCKM CKOHCTPYUPOBAHHEX T-KJIETOK BKJOUaeT T-
KJIETKM T1aMATH.

B OIOHOM n3 BaApMaHTOB OCYIeCTBJIEHU A IepCUCTUPYIIA A
NONYJIALIMA TEeHEeTUUECKM CKOHCTPYMPOBAHHEX T-KJIIETOK COXPaHAeTCsa VY
yeJIoOBekKa B TeueHMre I[I0 MeHblleM Mepe TpexX MecsdlleB II0CJie BBeIeHud.
B IpYyTOM  BapMaHTe OCYIIECTRBJIEHUA IepCcCUcCTUPyRla I NOIYJIALUA
TeHEeTUUeCKM CKOHCTPYMPOBAHHEX T-KJIETOK COXPpaHAeTCda Yy UeJloBeKa B
TeueHMe II0 MeHbIey Mepe UeTHpex MecdleB, IIATU MecCcdleB, IeCcTH

MecAdneB, CceMM MeCcAlleB, BOCBMM MeCAloeB, IOeEBATM MeCAleB, IOeCATU



MecAleB, OOMHHAaNLaTK MecCcsAaleB, IOBeHallaTW MecAalleB, IOBYX JIeT WK
Tpex JIeT I[IOCJie BBeIeHUd.

B omHOM ¥3 BapMaHTOB OCYWEeCTBJIEHMA I[IOOBepIlalT JeUeHMO
XPOHUYUECKUN JIVMMOOLUMTAPHEN JIEMKO3.

llzo00peTeHre TakKXe OTHOCUTCA K CIOCO0Y DKCIaHCUM IIONYyJIALUM
TeHEeTUUECKM CKOHCTPYMPOBAHHEIX T-KJEeTOK Y UYeJIoOBekKa C IOUaTlHO30M
3JIOKAaYEeCTBEHHOTO HOBOOOpa30OBRaHuAg. B OOHOM ns BapMaHTOB
OCYWeCTBJIEHMSA CIOCOO BKJOYAET BEReIOeHMEe UeJiIoBeKy T-KJIETKHU,
TeHeTHUeCKM CKOHCTPYMPOBaAHHOM IJa 2kchopeccuu CAR, roe CAR
COINEPXUT aHTUTEHCBABHBAKMMUM OOMEH, KOCTUMYJIATOPHYK CUTHAJBLHYIO
0BJlaCTk UM CUTHAJIbHHM OoMeH CD3-1m3eTa, CcomepXalu¥ aMMHOKMCIIOTHYIO
nmocjlemjoBaTeJIbHOCTE SEQ ID NO: 24, r©me BBoIMMAasg TI'eHEeTUUECKU
CKOHCTPpYyMpOBaHHadaA T-kJjieTKa DaeT HauvaJjlo I[IONyJsaumMy I[IoToMcTBa T-
KJIETKM Yy UeJIOBEKaA.

B OIHOM U3 BapMaHTOB OCYWECTBJIEHUA I[IOTOMCTBO T-KJIETOK Y
JeJioBeka BKJIUaeT T-KJIETKU I1aMATH.

B OOHOM M3 BapMaHTOB OCYWleCTBJIeHUA T-KJIeTKa [IPpeOCTaBJISgeT
cofboM ayTOJIOTMUHYK T-KJIETKY.

B OIpyTOM BapMaHTe OCYWEeCTBJIEHNA UeJIOBEeK ABJIAETCHA
PEe3UCTEeHTHEM II0 MEeHBIEM Mepe K OIHOMY XMMUOTepaleBTUUYeCKOMY
CpenCTBY.

B OOHOM U3 BapMUaHTOB OCYIWEeCTBJIEHNA 3JI0OKaYeCTBEeHHOe
HOBoOOpa30BaHMe IIpelcTaBligeT cofoM XPOHUUECKUN JMMOOLMTAaAPHBI
JerKos. B OIpyTOM BapuaHTe OCyWeCTBJIEHUSI XPOHUYECKUN
JIVMOOLIMTAPHEM JIeMKO3 ABJdAeTca pedpakTepHEM CD19+ JIeMiKOo30M U
JnuMboMOM .

B oOHOM M3 BapMaHTOB OCYIECTBJIEHUWs I[IOIYJIaUMsa IIOTOMCTBa T-
KJIETKM COXpaHSAeTCsa Yy UYeJIOBeKa TII0 MeHbIleM Mepe B TeueHHUe Tpex
MecCcsAaleBR IIOoCJie BBeleHUs. B 1OpyroM EBapuaHTe OCYWeCTBJIEHUSI
ONONMYyJIALMA TIOTOMCTBa T-KJIETKM COXPaHAeTCa Yy UeJloBeKa II0 MeHbIen
Mepe B TeueHMe UeTHpexX MecHdlep, [OATM MecdleB, WeCTU MecCcsAles,
ceMy MecHdlebB, BOCBMU MecCialleB, IOeBATHU MeCcsalleB, OeCaTU Meciales,
OOVMHHAILaTM MecCcdlleB, OBeHaOllaTKM MeCHAleb, OBYX JIeT WIM Tpex JeT
[I0CJIe BBEeIEeHUA.

B OOHOM U3 BapUaHTOB OCYWeCTBJIEHNA 3JIOKaUYeCTBEeHHOE

HOBOOOpasoBaHMe IMIOOBepTalT JIeUeHUD.



KPATKOE OIIMCAHUE UEPTEXEN

Crienyoiee HIDKE nonpofHoe onmcaHue [IPpennouTUTeJIbHEIX
BapMaHTOB OCYUEeCTBJIeHUS M300peTeHuda OymeT 0OoJjiee TIIOHATHEM B
KOMOMHaLUMUM C NPpelCcTaBJIEHHBEMM dUepTexaMu. B Lelidx MIIJIICTPUPOBaHMUA
n300peTeHna IIpelCTaBJIEHE UepTeXu K BapMaHTaM OCYylleCTBJIeHUd,
IpenIouTUTEeJIbHEIE B IaHHHM MOMeHT. OOHAaKO cJjledyeT I[IOHMMAaTh, YTO
n300peTeHue He OT'PaHMUYEeHO TOUHHMM YCJOBUAMKM WM CpeOcTBaMi B
BapMaHTax OCYIeCTBJIeHNA, NpelCTaBJIEHHHX Ha UYepTexax.

durypa 1, BrJpuanomas oourypel 1A-1C, mOpencTaBigeT cobou
cepui M300paXeHUM CXeMaTUUYeCcKOT O IIpelcCTaBJeHMS BeKTopa IJiA
IepenauM I'€HOB M TpaHCITEeHa, I[IOJIyYeHMId ITeHHOMOOIUOUUIMPOBAHHEIX T-
KJIeTOK U  Iu3akHa KJIMHUYUECKOTO IpOTOKOJA. Ha burype 1A
M300paXeHs JIEHTUBUPYCHHE BEKTOPE M TPaHCIeH, I[IOKaz3aHB IJIaBHHE
GYHKUMOHAJILHEIE SJIEMEHTH . [loJlydasu I[ICEeBOOTUNUPOBAHHEE OeJIKOM G
BMpYCa BE3UKYJIAPHOT'O cTOMaTUTA JIEHTUBUPY CHEIE BEKTOPEL
KJIMHUUEeCKOM KaTeropumu (o6o3HauaeMuHe pELPs 19BBz), peryaupyomue
sKcHopeccun sckFv npotuB CD19, HNOJYYeHHBEX M3 MOHOKJIOHAJBHOTO
aHTuTeJa MM FMC63, WmWapHUPHEM M TpaHcMeMOpaHHBM »OoMeH CD8«
yeJIOBEeKa, W CUTHaJibHEle @»OoMeHEl 4-1BB wum CD3-m3eTa uUeJlIOBeKa.
KOHCTUTYTMBHYID SKCIPECCHID TpaHCI'eHa peIryJjMpoBaJiM BKJIIOUeHMeM EF-
lo (mpoMoTopa dakTopa BJoHTauMu-1a), IJMHHOTO KOHIIEBOT'O IIOBTOPA
LTR, rev-uyBCTBUTEJILHOTO %JjieMeHTa RRE (cPPT) u ULeHTpaJIbHOM
TepMUHUPYOIEN [IoCJienoBaTeJIbHOCTHU (CTS) . durypa He
MacmrabupoeaHa. Ha ourype 1B wmzo0paxeHO IoJiydeHre T-KIEeTOK.
AyTOJIOTMUHEE KJIETKM IHoJiydyasau adepesoM, T-xjleTkM oBoramaimu
BI0TPpUaley  MOHOHYKJI€EAPHHX  KJIETOK, IPOMEIBAJIML M OCTAaTOUHHE
JIeMIKO3HEE KJIETKU VIaJAJINn nobaBJIeHUEM napaMaTHUTHEX oyc,
MMOKPHTHX aHTUTeJlaM HOpoTuB CD3/CD28, miId TO3UTMBHOM CeJIeKLUU U
aKTUMRaUMM T-KJIETOK. JIEHTUBUPYCHEE BEKTOPH HOOABJIAIM BO BpeMd
aKTUBALUU KJIETOK 7 [IPOMHEB aJIn Ha 3 OEHb rocJyie Hauvaja
KyJbTUBUPOBRaHUA. KileTKM T[oOBepTralM 5SKCIAaHCUM Ha YCTPOMCTBe C
Kavapmencsa I1JaToopmor (WAVE Bioreactor System) B TeueHue 8-12
OHew . B IOCJIeIHUM OEHb KYJIE TUBMPOBAHU A Oy CH YOAaJIAJIN
[IPOIIyCKaHMEeM 4Yepe3 Mal'HUTHOe IoJie, cobupasm T-wkigeTrku CART-19 u
OCYIEeCTBJIAIM KPUOKOHCepRalMio B UHOYy3UpyeMOoM cpeme. Ha ourype 1C

MBO@pa)KeH OV3ayH KJIMHUUIECKOT O IIPOTOKOJIA . [laimeHTaM IIPOBOIOUJIM



XYMUOTEepalmK, HallpaBJIEHHYK Ha CHWXEHMEe KOJIMUYeCcTBa JIMMQOLUTORB,
Kak OIMCaHO, C T[ocJenyimelr BHYTPMBEHHOM KalleJIbHOM MHOYy3Men
CART-19 #1 B mTeueHue 15-20 wmHyT. HWHOY3UDO OCYIECTBJIISIN C
MCIIOJIb30BaHMEM IOoAOxXonda OPOOHHX OO3 B TeueHMe 3 pmHem (10%, 30%,
60%), HaumMHasga Cc 1-5 OHA [ocCJe 3aBRepleHMd XUMMOTepaluu. AHAJNU3EH
10 KOHEeUHOM TOoukKe OCYMeCcTBJIAJIM Ha 4 HedeJle MucCcJeloBaHuA. Ilo
pesyJibTaTaM aKTMBHOTO MOHUTOPMHI'Aa MHIOIMBUIOYYMOB II€pPeBOOMIIM Ha
KOHEUHHM IIPOTOKOJ IJA TIOoCJedyillero OIMTeJIbHOTO HabJoIeHUS B
COOTBETCTBUM C MHCTpykUMaMM FDA.

durypa 2, BKJIoUaomas ourype 2A-2F, OpencTaBJgeT cobon
cepuio M300paxeHMM, Ha KOTOPHX IIoKa3aH yCToMuMBas SKCIaHCuUg in
vivo u nommepxaHue kJeTok CART-19 B KpoBM M KOCTHOM MO3Te. IHK,
BHIOEJIEHHYID M3 LEeJIbHOV KPOBM, KaK IokaszaHo Ha o¢urypax 2A-2C, WIu
KOCTHOTO MO3Ta, KakK TIIoOKal3aHo Ha (urypax 2D-2F, oBpa31kl,
nojyiyuyeHuele oT UPN 01, kak mokasaHO Ha ¢urypax 2A m 2D, UPN 02,
KakK IIokKas3aHOo Ha ourypax 2B m 2E, m UPN 03, Kak IIOKa3aHO Ha
purypax 2C n 2F, B COBOKYIIHOCTU roonBeprajm Q-TIgP C
VICIIOJIE30BAHUEM  CePTUOULMPOBAHHOTO aHaJmM3a  OJA OeTeKuUnu U
KOJIMUECTBEHHOTO OlIpenejleHMs MHocJenmoBaTeJibHocTerm CART-19. Kaxpad
TOUKa JOaHHHX I[IpenNcTaBJISgeT coBoM cpelHee IJISA M3MEpPeHUM B Tpex

IIOBTOPEeHuAxX C ucHnojJbzoBaHmeM 100-200 HD reHoMHoM JHK ¢

MaKCHUMaJIbHEIM % CVv MeHee ueM 1,56%. [TapaMeTpEl
MPOXOXIEHU T/ HEIIPOXOXIEHU I 0J1s aHamsza BRJIOY AN 3apaHee

YCTaHOBJIEHHEE OMAarasOHH YyIJla HaKJIOHA KPpUBOM U 50OeKTHMBHOCTU
aMIIMOUKauIMY ¥ aMIJiMouraumon pedpepeHcHOTo obpas3lla. HWxHMM Opeled
KOJIMUEeCTBEHHOT'O aHaiusza, YCTaHOBJISHHLM 1o omanasoHy OJIA
CTaHOaApPTHOM KPUBOM, COCTaBJIAJN 2 KOIMM TpaHCTeHa/MUKpOTpaMM
TeHoMHOM [THK; oO0beMH o00pa3lloR HWXe DTOT0 KOJMUeCTBa CUMUTALT
OPUOIUSUTEJIEHEIMM, UM MX OPeNcTaBJIAT, e€cJM IO MeHbIlel Mepe B 2/3
[IOBTOPORBR IOJIydaJsiM BeJmumHy Ct ¢ % CV 1ninga BeguumH  15%.
OcymecTBJIAIM MHOY3UD KJeTok CART-19 B menr 0, 1 m 2 B ciaydae
UPN 01 m UPN 03, m gau 0, 1, 2 m 11 B ciaydae UPN 02.

durypa 3, BKJIoUabomasa oourypel 3A-3D, ImOpencTaBiasgeT coboun
cepuino u300paxeHMM, Ha KOTOPHX I[IOKa3aHH YPOBHM LMTOKMHOB B
CHIBOPOTKE ¥ KOCTHOM MO3Te OO WM TIocje UuHOy3um kJjgeTok CART;

OJIMTeJIbHEIE M3MEpEeHNA M3MeHeHUM IMTOKMHOB, XEMOKIMHOB n



LUMTOKMHOBEIX PeLelTOpOBE B CHBOpOoTke y UPN 01, kak IIOKasaHO Ha
burype 3A, UPN 02, kak IokKaz3aHO Ha ourype 3B, m UPN 03, kak
[IOKasaHo Ha ourype 3C, B OOMH M TOT Xe IeHb IIOoCcJe MWHOYy3UM
kjjeTok CART-19 u cepuMHBEE OIpelelleHMA OIHUX M TeX Xe aHaJlUTOB B
KoCcTHOM Mo3Te UPN 03, xak IIokazaHO Ha o¢ourype 3D. OO0pas3us
nomBeprajgyM MyJbTUIIIEKCHOMY aHaJiM3y C MCIOJIb30BaHMeM TeXHOJIOTUN
aHaJiM3a C IIOMOIbI MapMKOB Luminex ¥ OpeIBapUTeJIbHO COOPaHHHEX U
YTBEPXIOEHHEX HabOOpOoB MOJA MyJIBTUILJIEKCHOTO aHajM3a. YKa3eHBalll
AHAJIUTEL C 23-KpaTHBM W3MeHeHMeM U CTPpOMJIM Tpadukmu B BUIOE
OTHOCUTEJILHOT'O M3MeHeHMSd I[10 CPaBHEHMK C HadaJlbHEM YPOBHEM, Kak
IokKa3aHo Ha ourypax 3A-3C, uiIM B BUIOe aOCOJIOTHEIX 3HaUeHUM, Kak
[IOKas3aHo Ha o¢ourype 3D. AOCOJIOTHEHE 3HaUueHMs JIA KaXIoI'o aHaJuTa
B KaXObEM MOMEHT BpPEeMeHM I[IoJIydaJyM C MCHOJB30BaHMEM CTaHOapTHOM
KPUBOM, MNOCTPOEHHOM C IIOMOMLI PeKOMOMHaAHTHOTO OeJika IO Ccepuu 3-—
KpaTHEIX pa3BeleHUMM M3 8 ToUeK C BepxXHUM M HWKHUM [OpelejlaMu
KOJIMYEeCTBEHHOTO aHaim3a (ULOQ, LLOQ), omnpenejadeMemMu 1o 80-120%
HabJooaeMeM/ OXMIOaeMEIM — [IpeneJIbHEM — 3HAUeHMAM JIS  CTaHIapTHHX
KPUBHX . Kaxmoenr  oOpaszell OleHMBaJIM B IOBYX IOBTOPEHUAX C
BHUMCJIEHMEM CpeOHMX 3HaueHUM M % CV, B OOJBIMHCTRBE CJIydaes,
MeHee 10%. [Onng ymoOcTBa MNpencTaBlleHMS CBONHEIX IaHHEX B YCJOBUAX
MMPOKOTO HOMala3oHa afCOJIOTHHX 3HAUeHUM OaHHHeEe IIpelcTaBJIgT Kak
KpaTHOEe M3MEeHeHMe OTHOCUTEJIEHO HadaJjlbHOTO YPOBHA OJAd KaXOoTo
aHaJuTa . B craydJdasax, KoTma VCXOIHEE 3HaUeHUI ABJIAJIVICH
HeolpeneJjgeMeMM, B KadeCTBe MCXOOHOTO 3HAUEeHMS MCIIOJIb30Balu
IIOJIOBMHY HaMMeHbLIIeTO 3HaueHMsa Ha CTaHOapTHOM KpuBOM. [ranas3oHH
CTaHOaApTHOV KPMBOM MOJIS AaHAJMTOBR M MCXOOHEIX (OeHb 0) 3HaueHUM
(ykazaHH B KpPYyIJIEIX CcKoOkax TMocjenoBaTesibHO njasgs UPN 01, 02 wm
03), Bce B nr/mia: I1L1-Po: 35,5-29318 (689, 301, 287); IL-6:
2,7-4572 (7, 10,1, 8,7); IFNy: 11,2-23972 (2,8, ND, 4,2);
CXCL10: 2,1-5319 (481, 115, 287); MIP-1p: 3,3-7233 (99,7, 371,
174); MCP-1: 4,8-3600 (403, 560, 828); CXCL9: 48,2-3700 (1412,
126, 177); IL2-Pox: 13,4-34210 (4319, 9477, 610); IL-8: 2,4-5278
(15,3, 14,5, 14,6),; I1IL-10: 6,7-13874 (8,5, 5,4, 0,7); MIP-lu:
7,1-13778 (57,6, 57,3, 48,1).

durypa 4, BkIoUawomas oourypel 4A-4D, 1mpencTaBJIsgeT cobou

cepuio n300paxeHn, Ha KOTOPHX npencTaBJieHa onTeJbHasA
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[IOBEPXHOCTHada »skcrnpeccusa CART-19 m nosapjeHMe OQyHKIMOHaJIbHEIX CAR
naMsaTu in vivo. Ha burype 4A n300paxXeHo onpelejieHne
srchnpeccupyromrx CAR CD3+ JaMMOOUMTOB M OTCYTCTBME B-KJIETOK B
nepubepnuecKon KpOBU 1z KOCTHOM  MO3re. CBexeoOpaboTaHHEE
MOHOHYKJI€apHEE KJIETKU IepudepnueCKo¥ KPOBM WMJIM KOCTHOT'O MO3Ta,
nojiyueHHele m3 UPN 03 B meHb 169 nocie uHOY3uMM KJeTok CART-19,
OLleHUBAJIU [IOCPEenCTBOM IIPOTOUHOM LUV TOME TPUM Ha openMeT
IIOBEPXHOCTHOM BKcIOpeccun CAR19 (BBepxy) WIM HaJuuusa B-KJIETOK
(BHM3Y); B KaueCTBe KOHTPOJSA oOKpammBajau PBMC, T[IOJIyYeHHHE OT
3I0POBOTO HOoHOpa ND365. CTpaTerus TeuTupoBaHMsa pjasa CD3+ um B-
KJIETOUHOM TONyJAUMM [OpencTaBjieHa Ha ourype 9. [JIS OLIeHKHU
skchnpeccur CAR1S B  CD3+ JgmMpoumTax  ofpas3lbs  OIOHOBPEMEHHO
OKpallMBaJIM C MCIOJb30BaHMeM aHTuTes k CD14-PE-Cy7 m CD16-PE-Cy7
(pa3rpy30UHEM KaHall) M CD3-FITC, MHOBUTHMBHO TIelMTUPOBAHHHMM Ha
CD3+, ™ olUeHMBaJXM Ha IIpeIMeT »skchpeccum CAR19 B CD8+ m CD8-
NONYJIAUMAX JIMMOOUMTOB C IIOMOWEBK OOHOBPEMEHHOT'O OKpallMBaHUS C
nucnojbzsoBanreM CD8o—PE M MIMOTMIIMUECKOI'O aHTUTeJla OpoTue CAR19,
KOHBIOTUPOBaHHOTO C Alexa-647. JaHHBHeEe Ha TIpaduKax TenTUPYIT IO
[IOIIYJIALNN KJIETOK, HeTaTUBHOU 1o Mapkepam Pa3TPYy30UHOTO
kaHaJia/CD3-TIO3UTUBHOM . Ond OLeHKM Hajauuma B-kJeTOK oO0pa3LE
OOHOBPEMEHHO OKpallMBaJiM C MCIOJb30BaHMeM aHTuTesn k CD14-APC u
CD3-FITC (pasrpy30u4Hble KaHaJbl) M OLEeHMBaJM Ha HaJuuMe B-KJIETOK
B HeTaTUBHOM 1o MapkepaMm PasTpPy30UHOTO KaHaJa bparuum
[IOCPEenCTBOM ONHOBPEMEHHOT'O OKpallMBaHMA C MUCIOJL30BaHMEM aHTUTe
Kk CD20-PE m CD19-PE-Cy-7. Bo BCex cCly4dasax KBaIpPaHTH HeTIaTUBHOTO
TEeNTUPOBAHUSA ONpPenesiaiM Ha HeOoKpalleHHHX KOHTPOJIAX, KaK I[IOoKa3aHOo
Ha burypax 4B 7 4C. [MlpencTaBJIeHO T-xkJjleTOUHOE
VMMYHOQeHOTUNIMPpOoBaHue CD4+ (purypa 4B) wm CD8+ (durypa 4C)
cybnonynauuy  T-KJIeTOK. 3aMOPOXEeHHEIE obpa3lue IepudepuuecKomn
Kpoer oT UPN 03, mnojgydYeHHEEe adpepe3oM B OeHb 56 m 169 mocJe
MHOy3MM  T-KJIeTOK, XpPaHWji1M B  TeueHMe  HOYM B cCpene o4
KYJIETUBMPOBaHUA  Des OOIIOJIHUTEJIBHEX  (aKTOpOoB, IIPOMHEEBAJIML U
noneepraamu MyJIb TUIIapaMe TPpUUe CKOMY VMMMYyHOQEHO TUIIMPOBaHUIO Ha
IpeIMeT B3KCIPECCUM MapKepoB T-KJIeTOUHOM MIaMATM, aKTUBaAUUU U
ucromeHusa. Kak [okaszaHO Ha Oourype 8, cCcTpaTerMsa TelTUPOBaHUSA

BRJIIOYAJIa MCXOOHOE I‘eﬁTMpOBaHMe Ha HeT'aTlBHEE I10 MapKepaM
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pPasrpy30dYHOTO KaHaja (CD14, CDhle, Live/Dead Aqua) m CD3-
IIO3UTHUBHEE KJIETKM C IOCHeIyINMM IIO3UTUBHEM TeMTUMpOBaHMEeM Ha
CD4+ n CD8+ KJIETKU . IMCKPUMMHALIMOHHEE OKHa ¥  KBalpaHTH
ompenesyiaiM C MCIOJIb30BaHMeM KoHTpoJem FMO (CAR, CD45RA, PD-1,
CD25, CD127, CCR7) wiIM IOCPeNCTBOM TeMTHUPOBaHMUA Ha II03UTUBHEHE
[OIIYJIALUN KJIETOK (CD3, CcD4, CD8) " UyeTKO onpenesain
cyBnonyngaumum (CD27, CD28, CD57); nna o0OBLeKTMBHOM BUIyaJM3alllM
COOBITUM OaHHHE npencTaBJIAIN mocJe OMBKCIIOHEHIMAJIBHOTO
npeobpa30BaHMA. Ha durype 4D n300paxeHa byHKUMOHAJIbHAa 4
KOMIIETEHTHOCTEL [NOOOEepXMBAEMHX KJIeTOK CAR. 3aMOpOXeHHHE OOpasLEH
nepudpeprueckor kpoBu oT UPN 03, noJjiydeHHHe adpepesoM B IeHbL 56 u
169 mocJjye mHOYy3MM T-KJIEeTOK, XPaHMJIM B TEeUEeHMEe HOUM B Cpelle OJA
KyJIbTUBMPOBaHuA  0ez3 IOOIOJIHUTEJIBHHX  GaKTOpOB, [IPOMEIBAJIM U
OlleHMBAaJIM HeNOoCPeIOCTBEeHHO exX Vivo Ha CcHoco®HOCTL pPaclo3HaBaTh
sKCcIpeccupyimyre CD19 KIEeTKM-MMIIEHM C MCIIOJIB30OBaHMEM aHaJIM30B
nerpa”HyJaluumu ¢ 1nomMombio CD107. ITlocjle OBYX4YaCOBOM MHKyODauumM B
OIPUCYTCTBME aHTUTeJ OpoTue CD28, mnporme CD49d u CD1O7-FITC
cCMecCu KJIETOK cobupanu, TP OMHBIB aJIN n rnoaeepraam
MYyJIbTUIIapaMe TPUUeCKOMY aHaJiM3y I[IPOTOUHOM LMTOMETPpUer IJIS OLIeHKU
CIIOCOOHOCTU KJIETOK CART-19 OerpaHyJIMpOBaTh B OTBET Ha
skchnpeccupyimye CD19 wmumeHm. CTpaTerlusa TIelTHUPOBaHMUSA BKJOUAET
UCXOOHOE TeNTUpOBaHMe Ha HeTaTMBHBEE 10 MapKepaM pasTpy30UHBX
kaHaJioB (CD14-PE-Cy7, CDl6-PE-Cy7, Live/Dead Aqua) u CD3-PE-
IIOBUTUBHEE KJIETKM C IOCJeIyiIMUMM TeMTHUPpOoBaHMeM Ha OKpalleHHBE
TexaCCKMM KpacCHBEM CD8-PE-MO3UTUBHHE KJIETKM; IpedcTaBJIeHH IaHHEBE
OJIsI TeMTUupoBaHHOM o CD8+ monyJjsluk, BO BCeX CJydasdax KBaOpaHTH
HeTaTUBHOTO TeMTHUPOBAaHMSA OIpeleliaiM 10 HeOoKpalleHHBIM KOHTPOJISM.
durypa 5, BkIouUanmas ourypel 5A-5C, mOpencTaBygeT cobou
cepupo n300paxeHn, Ha KOTOPHX npelcTaBJIEHE Pe3YJIbTaTH
DKCIIEPUMEHTORB IIO OIleHKEe KJMHMUYECKMX OTBETOBR TIIOCJE MHQY3UU
kjJeTok CART-19. Ha o¢urype LA mnokaszsaHo, uTo UPN 02 Jjeunim OByMS
LIUKJIaMM PUTYKCcUMab®a M OeHOaMyCTMHA C MMHMMAJILHEM oTBeToM (R/B,
IOKasaHO CTpeJkoM), uHOY3MpoBau T-kjJeTku CART-19, HaumHasg c 4
OHEeW IIocJie JIeueHMsS TOJIbKO OeHOaMyCcTHHOM (B, I[IOKa3aHO CTPEeJIKOM) .
PurykcmuMa® u OeHDaMyCTMH-PEe3UCTEeHTHEE JIEMKO3HEE KJIETKM OHCTPO

BEIBO OVJIV nus KpoBM, Ha dTOo YRKa3keBaeT CHVXEHVEe aBCoOJIITHOT'O
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KoJiMuecTBa JmMbpoumToB (ALC) ¢ 60600/Mkja mo 200/MKJI B TeueHMe 18
OHeM T1ocJe MHOY3uM. JleueHMe KOPTUKOCTepouIaMM HauMHaJ M B IOeHb
18 nocie wmHOY3UM IO IIPUYMHE OUCKOMOOpTa U HeMHOEeKLUMOHHOTI'O
beBpUJILHOTO CHMHIpPOMa. PedepeHCHOM JMHMEN (IIYHKTMPOM) YKas3BBakT
BepxHUM TIpenej HopMH ALC. Ha o¢urype 5B uzoBpaxeHH pesyJbTaTH
IPVMMEPOB BKCIEePpUMEeHTa II0 OKpallMBaHMI CepUMHEIX CpPe30B KOCTHOTO
MO3Ta wmIMm obpasloB TpoMbor oT naumeHTor UPN 01 m 03 Ha CD20.
VHOUIIbTpaumsa JIeMKO3HBEMM KJIeTKaMM, [OIPUCYTCTBOBaBmas Yy o000Ux
IallMeHTOB IIepen JeueHUeM, OTCYTCTBOBaJIa B obpa3llax IocJje
JleueHMs, UYTO COoUeTaJloCh C HoOpMaJM3allMel HACHIEeHHOCTM KJIeTKaMU U
TpexJIMHeMHOTO Temoros3a. UPN 01 He uMeJ KakuUxX-JUOO olpemdelgaeMHX
kKJeTok CLL 1Opu OlleHKe IIOCPeldCTBOM IIPOTOUHOM  LUTOMETPUH,
HIMTOTEHETUUECKOTO MCCIEeNOBaHMA M QIYOpPeclLeHUMM NOpu IubpuIn3allnu
in situ wiIM HoOpMAaJILHEIX B-KJIETOK, OlIpelelideMHxX [I0CPelCTBOM
IPOTOUYHOM LMUTOMETPUM B KOCTHOM MO3Te WM KpoBu. UPN 03 mMmen 5%
OCTaTOUHEX HOPMaJIbHEIX CDb-HeraTMBHEIX B-KJIeTOK, UTO IMIOATBEPXIAJINU
IIOCPpelCTBOM IIPOTOUYHOM LMTOMETPMM B OeHb +23, Takxe IIOKa3aBlen
VX TIOJIMKJIOHAJIBHOCTL,; He OIPelelIallM HOopMaJibHbele B-KJIeTKM B J€Hb
+176. Ha ourype 5C wu300paXeHH pPe3yJLTATH BKCIEPUMEHTOB C
MCIIOJIb30BaHMeM cepurHoro KT-cKaHMpOBaHMSA MOJIS OLEeHKM OHCTPOTO
paspelleHnd PEe3UCTEeHTHOM K XUMUOTepallnum TeHepaJM30BaHHOM
JuMbpaleHOIaTUM . BuiaTepalibHHE I[IOOMEIIEUHLEE OIIYXOJIM paspellaliiCh B
oeHr 83 (UPN 01) m 31 (UPN 03) mnocjye uHOY3MM, UTO YyKa3aHO Ha
durype crTpesIkaMM UM KPYI'OM.

durypa 6, BKJIoUaomas ouIype ©6A-6C, IIpencTaBJgeT cobon
cepuio mu30OpaxkeHUM, Ha KOTOPHX II0Ka3aHb abCOoJIOTHHE KOJMUYeCTBa
JIMMOOLIMTOBR M oOOf0mee KOJUMUECTBO LIUPKYJIMPpylIUx KJeTok CART-19+ B
ciaydyae UPN 01, 02, 03. Ofmee KOJIMUECTBO JMMPOLUMTOB (oOmee
KOJIMYECTBO HOPMAaJIbEHEIX U CLL KJIETOK) OTHOCUTEJIEHO oBmero
KOJIMYecTBa UIMpKyJnpyommx CART-19+ KIJIeTOK OpelICcTaBJIEHO B BHUIE
rpadrka OJ4d 3 MHIOIVBUOYYMOB C MWCIOJIB30BaHMeM  abCOoOJInTHOTO
KoJIMUuecTBa JMMOOLMTOB M3 3HaueHut CBC m ¢ yueToM oObeMa KpPOBU
5,0 Jg. OOmee KOJIMUUECTBO LUPKYJIUPYKRIMX KJIeTok CART-19 BEHUMCIISIM
C MCIOJIb30BaHMEM IIOCJIemoBaTeJIbHHX 3HaueHuM CBC ¢ abCoJIoTHBEMU
KOoJIMYeCcTBaM JIMMOOLUMTOB M MapKEepHEMM 3HadveHMAMM oOpm Q-IIIIP, Kkak

Q

rnokasaHoO Ha ourype 2, npeobpasysa xonuu/HT [JTHK B cpemHuit $



13

MapKepHOT'O 32HAauYeHMd, KaK IIpelcTaBJIEHO B HACTOAIleM OIMCaHUU.
OBHapyXxUBaJM, UTo % MapKepHOTO SHaueHUd Q-IIIP OJIM3KO
KoppesmmpyeT (<2-kpaTHasa pa36poc) C xXapaKTepucTUMKaMM I[IPONYyKTOB
O0JIS MHQY3UM IIPU IPOTOYHOM LUTOMETPMM M C IaHHEMU OJId o0pas3loB,
TOe C IOMOMLBI CONYTCTBYMIMX OaHHEX [IPOTOUHOM LUTOMETPUM MOXHO
HanpAaMyl HONOCUMTHBATE KJIeTKM CART-19 mocpencTBOM OKpallMBaHWA.

durypa 7, BkJouaomas oourypel 7A-7D, OpencTaBJgeT cobom
cepuio M300paxeHUM, Ha KOTOPHX IIOKa3aHB BKCIEPMMEHTH, BKJIOUAINMe
npaMoe omnpenejieHre ex vivo CART-19-I03UMTMBHHEX KJIeTOK B PBMC UPN
01 B meHs 71 nocrne uMHOy3um T-kxjJeTok. PBMC UPN 01 cobupanm cpas3y
nocjyie agdpepeza B meHb /1 1nociie MHQY3MM, WIM 3aMoOpaXuMBalii BO
BpeMsa abdepeszsa J8 OOJyYeHMsS T-KJIETOUHOTO MNIPOAYKTa (MCXOIOHHM
YPOBEHE) U pasMoOpaXxmuBaJiM XU3HECIIOCOOHEIMM Ilepell OKpallMBaHMEM,
noaBepradM aHalu3y  HOPOTOYHOM  ULUMTOMeTpMel  IOJId  OIpellelleHUd
HaJamMumsa kJjeTok CART-19, DKCIIPeECCUpPYIMMX MoJiekyJy CAR19 Ha
MoBepxHOCTM. [Ja oleHkM skcrnpeccum CAR19 Ha gumMpoumTax oOpa3lb
OIODHOBPEMEHHO OKpallMBaJn C MCIIOJILE 30BaHMEM CD3-PE u
UOIVMOTUIIMYECKOTO aHTuTeJla nOpoTms CAR19, KOHBOI'MPOBAHHOTO C
Alexa-647, WM OIOHOBPEMEHHO OKpallMBaJlM TOJIBKO C MCIOJb30BaHMEM
CD3-PE (FMO gjua CAR19). Ha o¢urype 7A TIoOKa3aHO, UTO MCXOIHOe
TeTUpoOBaHMe MOJsa JKMMOOUMTOBR I[IPOBOAMIIM Ha OCHOBe IMIpAMOTO WU
YIJIOBOTO cBeTopaccesHusa (FSC m SSC) ¢ nocjenyomuM TeMTUPOBaHUEM
Ha CD3+ kJjeTku. Ha o¢urype 7B m300paXeHO OUCKPUMMUHALIMOHHOE OKHO
ojaga CD3+ JguMmpoumMToB; Ha purype 7C u300paxeHO OKpamllMBaHME C
MCIIOJIb30BaHMEM UOMOTUIIMUECKMX aHTuTeJl OpoTmB CAR; Ha o¢urype 7D
nzobpaxeHo unuorTunmueckoe FMO k CAR. Ilposomuim CAR19-IIO3UTUBHOE
TeMTHUPOBaHKe Ha oOpasusl CAR19 FMO.

durypa 8, BKJIoUanmas ourypel 8A-8C, ImOpencTaBygeT cobon
cepui M300paXeHMM, Ha KOTOPHX I[oKa3aHa CTpaTerusa TelTUPOBaHUSA
o4 onpeneJsyieHnd DKCIIPECCUN CART-19 C VCIIOJIL30BaHUEM
MHOTOILRBETHOM MNPOTOUYHOM LUTOMeTpMM 00pasnoB kpoBu UPN  03.
CTpaTermusa TelWTHUpOBaHMA Ha ¢uType 8C mOpelcTaBJeHa mJjsa obpasla
UPN 03 B @meHb 56 M xapakTepHa IJAS CTpaTeTluM, MCIOJb3yeMOM MOoJdg
obpaszua UPN 03 B meHr 169. Ha o¢urype 8A uU300paXeHO IIepPBUUHOE
OMCKPUMMHAILIMOHHOE OKHO: HeraTMBHOE II0 MapKepaM pasTlpy304YHOTO

kaHajia (CD14, CDl6, Live/Dead Agua), CD3-mosuTumBHOe. Ha odurype
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8B mM300paXeHE BTOPUUHEE IUCKPUMMMHALIMOHHEE OKHa: CD4-IIO3UTHUBHOE,
CD8-IIO3UTUBHOE. Ha purype 8C M300paXeHE TPEeTUYHEE
OUCKPUMMHAaLMOHHEIe OKHa: CAR19-nosuTtuMeHOe U CARI19-HeraTHMBHOE,
yCTaHaBJIMBaeMele Ha oOpasuax CAR FMO (kpaliHmMe OpaBhle I[IaHeJu) .

Ha ourype 9 uszobpaxeHa cCcTpaTerusa TelMTHUPOBaHUA IJS IPSAMOITO
olpenejieHusa »kchopeccum CART-19 m B-xJeTOKk B ofOpaslax KpOoBU U
KOCTHOTO MO3Ta. CTpaTerus TeMTUpoBaHMA Ha ourype 4A, Ha KOTOpOM
[IOKa3aHO olpenejieHrue »kchOpeccupyiomux CAR CD3+ JIuMMOOLUMTOB U
OTCYTCTBME B-KJIeTOK B IepudpepruUuecKoM KPOBM M KOCTHOM MO3Te:
JIEBLIM Trpaduk: TeyTupoBaHue oJs KJIETOK; BEepPXHAH MaHeJb @
[IO3UTUBHOE reTupoBaHue Ha CD3+ KJIETKMU, HIWKHA A MaHeJb :
HeTaTuUBHOe TeuTupoBaHue (CDl4-HeraTuBHOe, CD3-HeraTMBHOE) Ha B-
KJeTKr, NC365, KOHTPOJILHEE KJIeTKUM U3 IIepudpepuueckom KpPOBU
300POBOTO IOHOPA.

durypa 10 mOpezncraBjdgeT cCcoboM M300paXxeHMe, Ha KOTOPOM
IIPMBEIEeHH IOeMoTpadMUuecKre IaHHBE IallMeEHTOB M OTBETH.

Ha ourype 11 m3o0paxeH crIocof HojiydeHud KjeTok CART-19.

durypa 12, BrIoUawomas oouryps 12A-12D, npencraBjigeT cobon
cepuin U300paxeHUN, Ha  KOTOPHX TIIOKa3aH KIMHUUECKHUM OTBET
naumMeHTa. Ha o¢urype 12A T[OpeIcCTaBJIeH JIEHTUBUPYCHHM BEKTOD,
UCIOJIb3YEeMHY MJIS TpaHcOykuuy T-KJIETOK OT HalMeHTa. lloJydanu
[ICEeBOOTUIIMPOBaHHEE OeJJKkoM G BHMpyCa Be3UMKYJAPHOTO CToMaTuTa
JIEHTUBMPYCHEIE BEKTOPH KJIMHMUECKOM KaTeropumu (pELP 19-BB-z),
peryaupypoIme  SKCIpeccurn sSckFv  [OpoTmMe CD19, [IOJIy4aeMBIX U3
MOHOKJIOHAJIBEHOTO aHTUTeJa MBI FMC63, MapPHUPHOTO u
TpaHCcMeMOpaHHOTO JoMeHa CD8x ueJJoBeKa M CUITHAJIbHHX IOOMEHOB 4-
1BB m CD3( ueJIOBeKa. OJJeMeHTH TpaHcTeHa CAR19, B HWXHeM YacTHU
durype 12A [pencTaBJIeHH OCHOBHEE  (QYHKIMOHAJIEHEE  BJIEMEHTH.

durypa He MacmTaduporBaHa. 3'LTR o3HavaeT MJMHHBEM 3'-KOHIIEBOM

noBTop; S'LTR - §OjauHHEM 5'-KOHILEeBOW TNoBTOp; Amp R - TeH
PEe3UCTEeHTHOCTM K aMIMUMIIIMHY; Obuui GH nDojam-A - OBUMM TOPMOH
pocTa C I[I0JIadeHMHOBEM XBOCTOM; cPPT/CTS - LIeHTPaJbHEMN
INOJIMITYPUHOBHIM TpaKT C LeHTpaJIbHEM CTOI-KOIOHOM; EF-lo - dakTop
sJIoHTauuu l-ajgvda; env - o6oJouka; Jgag - TIPYyNNoCHelUMOUMUHEN
aHTureH; pol - 1T1eH BUY, KOOUPYKIMUM IOoJMMepa3ly U oO0paTHYID

TpaHCKpUITaszy; R - noBTop; RRE - rev-uyBCTBUTEJILHHM DJIEMEHT;
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scFkFv - ONHOLIEIOUEUHHM BaprabesbHEM bparMeHT; ™ -
TpaHCcMeMOpaHHE IOIOMEH; u WPRE - IIOCTTPaHCKPUIILUMOHHEM
PEeTyJIATOPHEM D2JIEMEHT BUpycCca TellaTMTa JIECHOTO cCcypka. Ha oourype
12B I[IOKa3aHEH YPOBHMU KpeaTHHVHE, MOUEBOM KV CJIOTEL u
JakTaTmerunporeHass (LDH) B cCHBOpOoTke B OHM 1-28 1rocje IepBou
MHOQY 31U KJIETOK CART-19. [lukoBEE YPOBHU coBIllamaJin C
TocIMTaIM3alumMey C CHMHIPOMOM Ppaclama onyxoJmu. Ha ourype 12C
n3o00paxeHs OMONTaTH KOCTHOT'O MO3Ta, IIOJIYUYeHHHe uUepes 3 IOHA
IocJjie xXuMMoTepaluu (OeHb -1, 10 MHOy3MM KJIeTok CART-19) u uepes
23 OHA M 6 MecsdleB Iocie MHOy3uM kJeTok CART-19 (reMaTOKCUIIMH U
203MH) . Ha wmcxomHoM o6pa3lle MOoKas3aH TIUIMEePIIaCTUUECKUN KOCTHHM
MO3T (60%) C TpexJIMHEMHHEM  TI'eéMOIIO3230M, VHOUIIL TPUPOBAaHHEIM,
TJIaBHEM 0OOpasoM, MHTEPCTHULMAJBHEMKY arperaTaMyM HeOOJBbMMX 3PeJIEX
JIMMPOIIMTOR, Ha IOJI KOTOPHX IIPUXOIONTCSA 40% oT obmen
KJIETOUHOCTM. B o06pa3slle, I[OJy4YeHHOM B IHeHBb 23, OOHapyXMBaJM
OCTaTOUHEEe JMMpoMOHEE aTrperate (10%), 4GBIABIMECS HeT'aTUMBHEMU
IJIS XPOHMUECKOTO JuMMboMIHOTO Jerkoz3a (CLL), co cMecbi T-KJIETOK
u CD5-HeTraTMBHEIX B-KJIeTOK. B oO6paszie, IIOJIYUEeHHOM uUepes 0
MecsAlleB IIocJie MHOYy3UM, OoOHapyXMBaJIM TPexXJIMHEVHBM I'eMOollo®3 0es
JIMMOOMIOHEIX arperaToB U OPOOOJIXMTEJIBHEM oTcyTcTBMeM CLL. Ha
burype 12D 1noka3aHH cpess KT C KOHTPAaCTHEM  YCUJIEHUEM,
[IOJIYUEHHEE OO BKJIOUEeHMS [allMeHTa B MCCJemoBaHMe UM depe3 31 OeHb
n 104 gpusg 1ocyie InepBoM uHOYy3UM. Ha cpezsax KT nepen uHOY3MelM
oBHapyXMBaJM OmjaTepalJibHBEE OIYXOJM Ppa3MepoM 1-3 cM. Pemmccus
IIOIMEIIEYUHOV JIMMbaOeHOoNIaTUM IIPOUMCXOoOMJla B TeueHMe 1 Mecslla Ioce
VMHOY3UM U ABJIAJACh OJIUTeJIbHOM. CTpelJikaMM YyKasaHH pasJIMuHbe
YBeJIMUeHHEEe JIMMQOY3JIE IO TepallMM M OTBETH B JIMMPAaTHUUECKMX Y3Jlax
Ha aHaJIOTMUHHX cpe3ax KT rociie Tepalluu.

durypa 13, BrIouabmas ouryps 13A-13E, npencraBigeT cobom
cepuil um300paxeHWM, Ha KOTOPHX I[IOKa3aHH YPOBHM LUMTOKMHOB B
CHBOPOTKE ¥ KOCTHOM MO3Te OO WM TIIocJe WHOy3um T-KJIeTOoK C
XVMEPHLEM AaHTHUTEeHHHM pelelTopoM. CepuMHHEe M3MepeHMsa LIUMTOKMHAa
MHTepdepoHa 2 (purypa 13A4), MHTepdepOH—Y—CTUMYJIMPOBAaHHEIX
XeMOKMHOB CXC-xemoxkmHa 10 (CXCL10) (durypa 13B), CXC-xeMokmMHa 9
(CXCL9) (dmurypa 13C) m wuHTepJeMkMHa-6 (durypa 13D) OpoBOOWIIM B

YRKas3aHHEEe MOMEHTEI BpeMEeHN. [IoBHIIEHM A OSTHUX BOCIIaJIMTEJIb HEIX
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IMTOKMHOB M XEMOKMHOB COBIazajiM C HauvaJIoOM CHHIPpOMa paclana
ONIyxOJiM. HM3KMe YPOBHM MHTePJIeVKMHa—-6 ONpeHesidiM Ha HadaJIbHOM
YPOBHEe, B TO BpeMd KakK MCXOOHEE YPOBHM UHTepdepoHa Yy, CXCLY9 u
CXCL1o0 HaxXoOuJIMCh HIDKE npenesop orpeneJsieHNd . IranasoHE
CTaHIApPTHOM KPUBOM IJA aHaJIMTOB M MCXONHHE 3HaueHMd Yy allMeHTa,
YKasaHHEEe B KPYIUIBEIX CKOOKax, 4ABJAJUCE CIeOIYRIVMK: MHTePOepOoH Y

- or 11,2 mo 23972 nr Ha Mvwmutp (1,4 0O Ha MWIIMIKUTP) ;

CXCL10 - oT 2,1 mo 5319 nr Ha MWLIMIMTE (274 0Or Ha MWLIIMIWUTP) ;
CXCL9 - ot 48,2 mo 3700 mor Ha MwumauTe (177 Or Ha MWIIIWIKTP) ;
MHTEepJIeMKH-6 - oT 2,7 @pmo 4572 nr Ha MWIIMIKNTE (8,3 nOr Ha
MWIIMINTP) ; dakTop Hekpo3a onyxoaum o (TNF-a) - or 1,9 mo 4005
I Ha  MAJJIMIUTP (HeomnpeneisaeMo) ; M PacCTBOPUMEM  pPeLeNTop
WMHTepJeVkuMHa-2 - oT 13,4 mo 34210 nr Ha MWIIIMIUTP (644 0T Ha
MUWIIIMIINTP) . Ha ourype 13E nokasaHa MHOYKUMS MMMYHHOT'O OTBeTa B
KOCTHOM MO3Te. YPOBHU IIUTOKMHOB TNF-a, MHTepJIeKHa-6,
MHTepdepOoHa Y, XeMOKMHa CXCL9 nu PacTBOPUMOTO penenrTopa
VMHTEepJIeVKMHa -2 M3Mep AJIN B cylepHaTaHTax, [IOJIYYEeHHEBIX ns

acnMpaToB KOCTHOT'O MO3T'a B YKas3aHHEE IOHM IO M IIOCJe MHQYy3UM
kjjeTok CART-19. IIoBHIIEHMS YPOBHEeV MHTEepJIeMKMHa-6, MUHTepbepoHa
Y, CXCLY9 m pacTBOPMMOIO pPelLelTopa MHTEepJIeMKMHa-2 COBIaZalild C
CUMHIOIPOMOM paclanma ONyXOoJM, [IMKOM MHOMUIbTpauumr T-KJIeTKaMu C
XVMEPHEIM AHTUT' €HHEIM PeLernTopoM u YCTpaHeHNeM JIEeMKO3HOTO
MHOUIILETPAaTa .

durypa 14, Bxiouabomas oouryps 14A-14C, npencraBiigeT cobom
cCepuno nzoBpaxeHul, Ha KOTOPHEX M300paxeH:l DKCIAaHCUI u
nogmepxaHue T-KJIETOK C XUMEPHHM aHTHTEeHHHM pPellelTopoM in Vivo.
Tenomuyo ITHK (gDNA) BHIOeJAJM M3 00pasloB LeJIbHOM KpoBU (durypa
14A) " acnmMpaToB KOCTHOT'O MO3Ta (durypa 14B) rnauueHTa,
COOpaHHEIX B [OCJeIOBaTeJIbHEHE MOMEHTH BpPeMeHM IO M IIOCJe MHQY3UM
T-KJIETOK C XUMEPHBM AaHTUIEHHHM pPELEeNTOpPOM, M MCIOJNL30BaJiM IJid
aHalM3a I[IOCPelCTBOM KOJMUECTBEHHOM IIOJIMMEepa3HOM LelHOM peakKluu
B peaJiIbHOM BpeMeHu (IIIIP). Ilo pes3syJjbTaTaM OLIEHKM Ha OCHOBe
TpaHcTeHHOM [IOHK ¥ MNOpPOLUeHTHOW IJIOJMU JIMMOOUMTOB, 3SKCIPECCUPYIINX
CAR19, T-kJeTKM C XMMEPHEM aHTUIEeHHEM pPelelTOpPpOM IIO0OBepIraliiCh

SKCIaHCUM IO YPOBHeM Oojiee ueM B 1000 pas BhHIIe MCXOIOHHX YPOBHEN
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SHTpadTMeHTa B HepudepruecKor KPOBM M KOCTHOM MOo3Te. IIMKOBEHE
YPOBHU T-KJIETOK C XMMEPHBEM AaHTUI'€HHEM PEeLeIlTOPOM KOppeJMpoBaJiu
IO BpeMeHuM C CHHOPOMOM paclama OIIyXOoJu. OBbpaszel, KpoOBH,
IOJIyUYeHHEM B HOeHb 0, ¥ ofpas3ell KOCTHOIO MO3Ta, IIOJYUYEHHEM B
oeHb 1, He IEeMOHCTPMPOBAaJIM CHUTI'Halla HOpu [P Ha HadaJIbHOM YPOBHE.
AHaJ M3 IIPOTOUHOV LUTOMETPpMEeM  acIupaToB KOCTHOTO MO3Ta Ha
HauaJIbHOM YPOBHE (durypa 14C) riokasall [IPerMyIeCTBEHHYIO
MHOUJIIb TP aLio CD19+CDb+ KJIeTKaMM, ABJIARMMMIC A KJIOHaMM1 1o
pesyJibTaTaM OLIeHKM IIOCPEeICTBOM OKpallMBaHMA Ha JeTrKyl Kalla-Illellb
MMMYHOTUIODOYJIMHOB, C HelOJIBIIMM KOJIMUeCcTBOM T-KJeTok. B @medHsr 31
mocjie MWHOYy3MM TIOIpUCcyTCcTBOBaJM CDb+ T-KJeTKM, M He OlIpenejydan
HOPMAJIbHBEIX  WJIN 3JI0KAUEeCTBEHHHX B-kieToK. UuciaMr  yKas3aHa
OTHOCUTEJIbHAd 4YacToTa KJEeTOK B KaxXxIoM KBalpaHTe. M oCb X, U OChb
y IOpelcTaBJIeHH B BuUIe MmMKaJe lodio. CTpaTerusa TelTUPOBAHUA
BKJIDUAJIa MCXOIOHOe TeuTupoBaHMe Ha CD19+ m CDL+ KJIeTKM (KBaIpaTH
cJIeBa) MW IOCJelyKlee OIpelelJleHVMe BKCIPecCUuM Kalla- W JaMbma-—
ernem MMMYHOTJIOOYJIMHA Ha CYOIIONyJIALM CD19+CD5+ (kBampaTH
crpaea) .
[IOJPOEBHOE OIIMCAHUE

MBO@peTeHMe OTHOCUTCH K KOMIOBMUMAM M CIOCOoOaM JIeueHUsd

3JI0KAQUECTBEHHOTO HOBOOOpasoBaHusa, BKJIOUAaL, B KauecTBe
HeOT'PaHUUMB AKX IpUMEepPOER, reMaToJIOTUUYEeCKHue 3JIOKaUeCTBEHHEE
HOBOOOpa30BaHUA U  COJIMOHEIE  OIIYXOJIU. HacTosgmee wm300peTeHUE
OTHOCUTCSH K cTpaTerumu agoIlITUMBHOTO repeHoca T-rJjIeTOK,
TPaHCOYLMPOBAaHHEIX oJjig DKCIPeCcCUmn XYIMEPHOTO AHTUTEHHOTO
peuenTtopa (CAR). CAR 4ABJIAKTCA MOJIEeKyJlaMM, B KOTOPHX KOMOMHMPYIOT
AHTUTEJIBHYD  CIeUUMPUUHOCTD K XKeJlaeMOMY aHTUI'eHY (HanpuMep,
ONIyXOJIEBOMY AHTUIEHY) C aKTHUBMpPYKMMM T-KJETOUHHEM pPelelTop
BHY TPUKJIE€ TOUHEIM IOOMEHOM oJjig [IOJIY4eHU XUMEPHOTO Delika,

IIPOABJIAKIET O CHeLU/I(l)MT{HyIO IIPOTHMEBOOIIYXOJIEBYID KJIETOUHYI VMMYyHHYIO

aAKTVBHOCTE .
HacTosdamee MSO@peTeHMe, I'JIaBHEIM O@paSOM, OTHOCHUTCHA K
IIPVMIMEHEHVIO T-KJIETOK, I'eHeTHYeCKIM MO,JII/I(]_)I/ILU/IpOBaHHBIX IJIA

CTabuMJIBLHOM »BKcIpeccuu xejaeMoro CAR. T-KJIeTKM, 3KCIpeccHupyllme
CAR, B HacToOdlleM OIlIMcaHumM oBo3HavawnT kKak kJjaeTku CART wim

MomuoomumpoBaHHele T-xkjeTkM ¢ CAR. [peOnouTuTesJIbHO, KIETKY MOXHO
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TeHeTUUEeCKU MOIMOULIIMPOBATE o4 CcTabuIbHOM DKCIIPeECCUN
QHTUTEeHCBAZEBAKIIEIO IOOMEHA Ha €€ IIOBEePXHOCTH, IIPMIOAKIero HOBYI
AHTUTEHHYIO CreumnMdmUUIHOCTE, ABJIAKIIYIOC A MHC-He3aBMCHMOM. B
HEKOTOPEHIX cIy4daax T-xkJjleTKy TeHeTUUeCKHU MOOIMOUUMPYIOT oj4a
cTabuybHOM skchopeccumr CAR, B KOTOPOM KOMOMHUPYIT aHTUIEeH-
pacrosHamyly IOMEeH KOHKPEeTHOI'O aHTUTejla C BHYTPUKIIETOUHHM
moMeHoM CD3-mzeTa-lenu miam 6eJika FcyRI B OOHOM XMMeEpPHOM OeJke.

B omHOM M3 BapMaHTOB ocylmecTBJeHMd CAR 1O M300peTeHUD
COONEpPXUT BHEKJIETOUHHM IOOMEeH, COoIepXaluli aHTUTeH-pacCllo3HaMmUi
IOOMeH, TpaHCMeMOpaHHHY »OOMEeH M LIMTOIJIasMaTUMUeCKMM »OoMeH. B
OOHOM U3 BapMaHTOBR OCYMEeCTRJIEHVS MCIOJL3YIT TpaHCMeMOpaHHHM]
IOMeH, KOTOPHM B IPpUPOIe acCOUMMPOBaH C OIHMM M3 IoMeHOB B CAR.
B IpyToM BapuaHTe OCYMEeCTRJIEHUS TpaHCMeMOpPaHHEM ITOMEeH MOXHO
BHOMPATE MM MOOUGUUMPOBATEL [IOCPEINCTBOM 3aMeHH aAMUMHOKMUCIIOTH IJIA
n3BexaHuda CBA3BBAHMA TaKMX IOOMEHOB C TpaHCMeMOpaHHBEIMM ITOMeHAaMM
OOMHAKOBEIX WJIM Pa3JIMUHEX OeJIKOB Ha I[IOBEPXHOCTU MeMOpaHB IJid
MMHVMMM3AlMY B3aMMOINEVMCTBUN C IOPpYyTMMM KOMIIOHEHTaMM pPeLelTOpPHOIT'O
KOMILJIEKCA . [IpennouyTmUTeJILHO, TpaHCMeMOpPaHHE  OOMEH  ABJIAETCSA
MapHUPHEIM OOMeHOM CDS8a.

Ehie) KacaeTc4da UMUTOIJIa3MaTUUYECKOTO IOIOMeHa, CAR 110
M300peTeHNI0 MOXHO KOHCTPYMPOBATH CoOOepXallMM CUTHAaJILHBM OOMeH
CD28 wm/mumm 4-1BB cam no cebe MM B KOMOMHALMM C JIOOHMM OPY VMU
XeJlaeMEIMYM LMTOIJIa3MaTUUEeCKMMY IOMeHaMM, IIPUMEHMMEIMU B YCJIOBUAX
CAR 1o wm300peTeHHtD. B omHOM ¥3 BapMaHTOB OCYIECTBJIEHUI
UUTOIJIasMaTUUeCKu nomMeH CAR MOXHO KOHCTPYMPOBATE IOMNOJIHUTEJBHO
comepXxamym CUTHAaJILHBN IOMEH CD3-m3eTa. Hanpuwmep,
UMTOIJIasMaTudeCcKu  ngoMeH CAR  MOXeT  BKJOUATH, B KauecCTBe
HeOTPaHNUMBAKIMX [IPUMEPOB, CUITHaJbHEHEe MonmyJm CD3-m3eTa, 4-1BB u
CD28 m wux koMOMHauum. TakuMmM oOpas3oM, M30D0peTeHMe OTHOCUTCH K
kjeTkaM CART M crnocoBaM MX IPpMMeHeHMA OJIS aOollTMBHOM Tepaluu.

B OOHOM U3 BapMaHTOB OoCylmeCTBJIeHU A kjeTk CART 1o
M300PEeTEeHUID MOXHO IIOJIyYaTh BBeOEeHMEeM JIEHTUBUPYCHEX BEKTOPOB,
comepxammx XejlaeMel CAR, HamnpuMmep, CAR, coIepXamllii aHTUITEH-—
pacHo3Hamuyl »OoMeH NOpoTUB CD19, MapHUMPHEM M TpaHCMeMOpaHHBM
nomMeH CD8x ¥ cCcUT'HaJIbHEle »OoMeHHE 4-1BB uejioBeka m CD3-ms3eTa, B

kjjeTku. Kierxku CART 10 M300peTEeHMI CIOCOOHE BOCIPOMU3BOAMUTHLCSA 1n
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ViVO, 4TOo IIpmBOIMT K IIJIMTEJIBHOMY IIOOIOEPXaHMIO, KOTOpOoe MOXeT
IIpMBOIOIMTE K HIJIMTEJIBHOMY KOHTPOJIKO OITYyXOJIM.
B omnHOM u3 BapMaHTOB OCYmNeCTBJIEHMA M306peTeHme OTHOCUTCHA K

BBEIEHNMI TI'eHeTHMUYeCKIM MOHM@MHMPOBaHHOﬁ T-rJjIeTKM, eKcnpeCCMpymmeﬁ

CAR, OJId JleueHud rnanumeHTa, MMerIero 3JIOKaueCTBEeHHOEe
HOBOOOpaszoBaHue ZNRZ! PUCK pasBuUTUAg 3JI0KAQUEeCTBEHHOTO
HOBOOOpasoBaHUAI, C VCIIOJIbE30BaHUEM MHQY3UN JIMMOOLIUTOB .

[MpennouTuTeJIbHO, B JIEUEHUM MUCIOJBL3YIRT MHPY3ZUD ayTOJIOTUUHEX
JIMMOOLIMTOB . AyToJIOTMUHEEe PBMC 3abupalT Yy IHallMeHTa, HyXIaolelocd
B JIeueHuu, " AKTUBUPYIOT " DKCIaHCUPYIT T—-KJIETKU C
VCIIOJIE30BaHMEeM CIIOCOBOO0OB, MNIPelNcTaBJIEHHHX B HACTOAlleM OIMCaHUU U
M3BECTHEIX B 2TOM 00JacTM, UM 3aTeM MHPYIUPYIT OOpaTHO IMIallMeHTY.

B eme OOHOM BapMaHTe OCYIEeCTBJIeHMA M300peTeHMe, TJIaBHBEM
oBpas3oM, OTHOCUTCA K JIeUeHMIO IalMeHTa ¢ puckoM paszeputud CLL.
Nz30BpeTeHne Takxe BKJIIOUAET JleueHue 3JIOKAUEeCTBEHHOTO
HOBOOOpasOBRaHMA WJIM ayTOMMMYyHHOTO 3abojieBaHud, IprM KOTOPOM
XUMUOTepannsa "/ Ui VMMYyHOTepanmsa ralmMeHTa IPUBOOUT K
3HAUUTEJBHOY MMMYyHOCYIIPEeCCUM y MHallMeHTa, TakuM obpasoM, IIOBHIIAMA
puck paseutMa CLL y naumMeHTa.

N300peTeHMe BKJIUAET IIpUMeHeHMe T-KJeTOK, DBKCIPeCCUPYIINX
CAR mpoTtuB CD19, BKJIOUAKMUX KOCTUMYJIATOPHEM IoMeH CD3-m3eTa u
4-1BB, (Takxe o6Oo3HavaeMHx KkKak T-xkJjgeTrku CART-19). T-KJIeTKU
CART-19 mno m300peTeHMI0 MOXHO MNOOBepraTh YCTOMUMBOM DKCIAHCUM in
vivo, M OHM MOTYT CJYXUTL OCHOBOM mJisg CD19-chnelmMdMUHEHX KJIIETOK
raMaTu, BEHICOKME YPOBHU KOTOPHIX COXpPaHAKRTCSA B TeueHMe
IPOOOJIKUTEJIBHOTO IIepruola BPpeMeHM B KPOBM M KOCTHOM MO3Te. B
HEKOTOPHX clydaax T-rjgeTku CART-19 no m300peTeHMI, MHQY3UPYEMHE
nIaluMeHTy, MOTYT YCTPaHAThL JIeMKO3HHEe KJIeTKM 1in vivo y [alMeHTOB
C Pe3UCTEeHTHEM K XxXuMmoTepanuu CLL Ha 0OO3OHeW cTamumu. OOHaKO
n300peTeHre He orI'paHMueHo T-rjerkamn CART-19. T.e. muz30OpeTeHUe
BKJIOUAET JIOOYIO AHTUT E€HCBA3HE Ay MOJIEKYITY, IOOBEPTHYTYIO
CIMAHUKD C OOHUM WJIM HECKOJBKYMMU BHYTPUKJIETOUHEIMM JOMeHAaMy,
BEIOpaHHEIMU nus3 TPYIIIIE CUTHAJILHOT'O IOMeHa CD137 (4-1BB),
CUTHAJIbLHOTO nJoMeHa CD28, CHUTHAJIbLHOTO »OoMeHa CD3-m3eTa u Jmodon
X KOMOMHALIUU.

OnpenejsieHud
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EciM He yKasaHO MHade, BCe TeXHMUECKMEe U HayuHHeEe TepMMHEH,
MCIIOJIb3YyEMEIe B HaCTOAMEM ONMCaHUM, MMelnT 3HadeHue, OOMENPUHATO
IIOHMMaeMoe CclelMaJUMcTaMM B ToM 006JacTu, K KOTOPOM OTHOCHUTCSH
nz3o0bpeTeHMe. XOTHA B INPaAKTHUUECKOM OCYIEeCTBJIEHUM IJIS TeCTUPOBaHUSA
HacToAWeIo MU300peTeHMA MOXHO MCIOJBL30BaThk JIOOHE CIOCOOE U
MaTepuralibl, aHaJIOTMUHEE WM DKBMBaJIeHTHHE [IpelICTaBJIEHHEM B
HacTodAmeM  ONMCaHUM, OpenlouTUTeJIbHEEe  MaTepuaJlEl UM CIIOCOOH
npeIcTaBJIeHE B HacToAmeM ONMcaHuM. B omnmcaHum u  dopMmyJie
HacToAmero u30bpeTeHuda OyOyT MCIOJL30BATH  M3JIOXKEHHYK  HUXe
TEPMUHOJIOTHIO .

Takxe cJenyeT TIOHMMATL, UYTO MCIOJb3yeMasd B HaCTOAMEM
ONMCaHUM TEPMMHOJIOTUSA IMpelHasHaueHa MCKIUUTEJIEHO MOJIS ONMCaHUS
KOHKPETHHX BapMaHTOB OCYMEeCTRBJIEHVMA ¥ He [OpedHa3HaueHa MJIA
OTpPaHUUYEHN .

B HacToOAmeM ONMCAaHMM eIOMHCTBEeHHOEe UMCJIO [OIPUMMEeHSIT OJII
0603HaueHMa OOHOTO WMJIM HECKOJBKMX (T.e. IO MeHbIIeM Mepe OOHOTO)
IpaMMaTUUEeCKMX OOBEKTOB. B KauecTBe IIpuMepa, "»JjeMeHT" oO3HauaeT
OOVH BJIEMEHT WJIM HEeCKOJIbBKO DJIEMEHTORB.

Kak mOpuMeHAOT B HaCTOANlEeM ONMCaHuM, "Opubin3muTesbHO" B
OTHOIWEHUN M3MEPSAEeMOTO 3HayeHu4d, TaKoIToO Kak KOJIMYECTBO,

IIPOOOJIXMUTEJIBHOCTE BpPeMeHM MM T.II., IPelHa3HadeHO IOJIA BKJIIIOUEeHNA

BapmaHTOB *20% wmium *10%, ©OoJiee IMNpedlOUYTUTeJNIbHO - 15%, nmaxe
BoJiee mnpennouTuTeJIbHO - 1 %, U eme O06oJiee NPeOlNoOUTUTEJIEHO -—

+0,1 % oT ykKaszsaHHOTO 3HaueHMHa, T.K. TakKMe BapMaHTH HOIOXOOAT IJIA
OCYIECTBJIEHUSA OIMCEBAEMHX CIIOCOOOB.

Kak MNOpMMeHAKT B HaCTOAMeM oNMcaHuM "akTuBallMa" OTHOCUTCH K
cocToaHMD T-KJIETKM, KOTOPYID B IOCTATOUHOM CTelleHM CTUMYJIMPOBAJIU
OJIS MHIOYKLUM OolIpelesigseMOM KJIeTOUHOM IIpoJmudpepalumm. AKTHUBaALMUI
Takxe MOXET acCCOUMMPOBATLCA C MHOYVUMPYEMOM OpOoIyKLUMel HIUTOKMHOB
M omnpeleysgeMeMM 30QeKTOPHEMM (QYHKIMAMM. B YacTHOCTHM, TeEepPMMH
"aKTUBUPOBaHHEHE T-kKJIeTKM" OTHOCHUTCHA K T-KJeTKaM, [IPOXOIAlNM
IOeJIeHVe KJIeTOK.

Kak T[pMMeHS©OT B HaCTOAmMEM ONMCaHMM, TepMuH "aHTuTeso"
OTHOCUTCH K MOJIEKYJIE MMMYHOTJIOOYJIMHA, creunupmuueckKm
CBSABHBBAKIENCS C aHTUTeHOM. AHTHUTEeJIa MOTYT SABJATLCS MHTAKTHBEMM

VMMYHOTUIOOYJIMHAMM, I[IOJIYUEHHBEIMM M3 IMIPMPOIOHEIX VMCTOWHMKOB WIJIM U3
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PEKOMOMHAHTHHX MCTOUYHUKOB, ¥ MOTYT SABJATLCHA MMMyHOPeaKTUBHBMU
YacTAaAMM MHTAKTHHX MMMyHOTJIOOVJIMHOB. AHTHTeJa, Kak I[IpaBUIIo,
ABJIAITCA TeTpaMepaMM MOJIEKYJ UMMMYyHOTJIOOYJMHOB. B HacCToOAmEM
n300peTeHnn aHTUTeJla MOTYT CymecTBOBaTL BO MHOITHMX QopMax,
BKJIOUA L, HallpyMep, [IOJIMKJIOHAJILHEE  aHTUTEeJa, MOHOKJIOHAJIb HEIE
anTurTeJa, Fv, Fab m F(ab)z2, a Taxkxe oJHOLelIOUeUHHEEe aHTUTeJla U
TYMaHUBUPOBAaHHEE aHTuTesla (Harlow et al., 1999, 1In: Using
Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory
Press, NY; Harlow et al., 1989, in: Antibodies: A Laboratory
Manual, Cold Spring Harbor, New York; Houston et al., 1988,
Proc. Natl, Acad. Sci. USA 85:5879-5883; Bird et al, 1988,
Science 242:423-4206) .

TepMuH "QpaIMeHT aHTHUTeJa" OTHOCUTCH K YacTM MHTAKTHOI'O
aHTuTeJsa u K AHTUTEeH-Pacllo3HalIMM BapuabellbHEM  oBJjlacTAaM
MHTAKTHOTO aHTuTeJa. IllpuMepH O(paTlMeHTOB aHTHUTeJ BKJOUYAT, B
KadeCcTBe HeOol'paHMUMBAKIIKX IpuMepoe, Fab-, Fab'-, F(ab')z- m Fv-
bparMeHTH, JMHEVHBEe aHTuTeJa, SCcFv-aHTuTesa M [IoJUCHelUMOUUHEBE
aHTuTeJsa, oOpasoBaHHHE M3 QParMeHTOB aHTUTEJI.

Kak  [OpMMeHST B HacToAmeM  OIMCaHUU, "TaxeJad — Lelb
aHTuTeJa" OTHOCUTCA K OoJblel u3 OBYX TUIOB IOJUIENITUIHBX
nerner, IMIPUCYTCTBYIIMX BO BCeX MOJIeKYJIaxX aHTHUTeJl B UMX [IPUPOIHEIX
KOHbPoOpMaALMAX .

Kak NpuMeHSIT B HaCTOAmeM OIMcCaHMM, "JJerkas Lelb a”HTuTesa”
OTHOCHTCS K MeHblle¥ U3 »OBYX  TUIIOB I[IOJMUIENTUIOHHX lielel,
IPUCYTCTBYIIMX BO BCex MOJIeKyJlaXx aHTUTeJ B UMX IIPUPOIHBIX
KoHbpoOpMALMAX. K- ¥ A-JIeTKMe LelM OTHOCATCS K IOBYM OCHOBHBM
M30THUIIAM JIETKUX llelel aHTuUTesa.

Kak OpuMeHST B HaCTOANEeM OIMCaHuM, TepMMH "CHUHTeTHUYecKoe
anTuTeJo" O3HavaerT aHTuTeJOo, nmoJydaemMoe C  WUCIOJIL30BaHUEM
TeXHOJIOTUM peKoMOMHaHTHHX [THK, Takoe Kak, HalIpuMep, aHTUTeJo,
BKCHOpeccupyeMoe 0OakTepuodaroM, KaK IOpedcTaBJIeHO B HaCTOAIEM
ONIMCaHUA . TepMUH Takxe HeoOXOoOMMO VMHTEepIpeTUPOBATH Kak
OB3Hauammni AHTUTEJIO, roJiyuaeMoe CHMHTE30M MOJIEKY JIE IHK,
KOoOUpyKIen aHTUTEJIO, M C IIOMOIBI KOTOPOW BKCIpeccupyeTcsa OeJloK
aHTHTeJla WJIM aMMHOKMCJIOTHAaA I[IOCJIeOOBAaTeJILHOCTEL, OIpeaelidnlasd

AHTUTEJIO, roe IOHK MJIn AMMHOKMCJIIOTHYIO IIO0CJIeIOBaTeJIbLHOCTE
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rnoJjiyuamnT C MCIIOJIE 30BaHMEM TeXHOJIOTUU CUHTEe3a IOHK MJIn
AMMHOKMCJIOTHOM IIOCJIEIOBATEJIbHOCTU, IOOCTYIIHOM M XOPOIO M3BECTHOM
B nTOM oBJjacTu.

Kak NpuMMeHSKT B HaCTO{AlleM ONMCaHMM, TepMuUH "aHTureH" WK
"Ag" ompenesyiAlnT KakK MOJIeKYJY, [IPOBOLUPYIINYH MWMMYyHHBI OTBET.
STOT MMMYHHHM OTBeT MOXET BKJIOUATL [NIPOOYKUMI aHTUTeJ WK
AKTUBALMIO CIeUUMOMUHEX MMMYHOJIOTMUECKM KOMIIETEHTHHX T-KJIeTOK,
WinM M TO, M Opyroe. ChneumajmcTaM B »SToM objacTtu OyIeT IIOHATHO,
uro Jiobad MaKpoMOJIeKyJla, BKJKUad OpakKTHUUYeCkM Bce OeJIKM WIn
INenNTuOE, MOXeT CJIYXUThL B KauecTBe aHTUIeHa. Kpome ToOTO,
AHTUTEeHE MOXHO IIOJIyYaTh M3 PeKOMOMHAHTHOM MM TeHoMHOM [IOHK.
CrieumajgucTaM B 2ToM o6jgacTu ©OygeT IIOHATHO, uTo Jmwodag [THK,
comepxamas HYKJIEO TUIHHE [IOCJIeIOBATEJIbHOCTHU VI HETIOJIHY
HYKJIEOTUIHYIO IIOCJIeIOBaATeJILHOCTL, KOoIMpVIIYKD OeJIOK, BHIS3HBAIMUNA
VMMYHHHM OTBET, TakKuM oOpasoM, kooupyeT "aHTuTreH" B TOM BuUIEe, B
KOTOPOM BTOT TEPMUH MCIOJIB3YKT B HACTOAMEM OIMCaHuM. Kpome
TOTO, ClIeluuaJucTy B 2ToM objJacTtu OyImeT I[IOHATHO, UYTO AaHTHUTeH
HeoOd3aTeJIbHO KOoOoupyeT VCKJIIOUUTEJIBEHO [IOJIHOpas3MepHasd
HYKJIeOTHUIOHAaA IIOCJIeNOBaATE&JIbLHOCTE TI'€Ha. BIOJHEe 0OUYeBUOHO, UTO
HacTosdllee U300peTeHMe, B KaudeCTBe HeOTl'PaHUUMBAKIIKX IIPUMEPOB,
OTHOCUTCH K [IpMMeHeHU HETIOJIHHIX HYKJIEO TUIHEIX
IOCJIeIOBATEJILHOCTEY HEeCKOJLKMX TeHOB, ¥ UYTO 5STU HYKJIEOTUIHHE
[IOCJIeOOBaATEeJIbHOCTY paclojlaraloTcsad B PalJIMUHBHX KOMOMHALMAX IOJIA
CTUMYJIALKM XeJlaeMOT'O MMMyHHOT'O OTBeTa. KpoMmMe ToTo, CclIeumalnucTam
B STOM objacTu fyneT [IOHATHO, uTo AHTUTEeH COBEPIIEHHO
HeoBdazaTeJIbHO KoIupyeT "ren". BHoOJHe O0OUYeBMIHO, UYTO aHTUITEH
MOXHO CHMHTE3MPOBATH WMJIM eT'0 MOXHO IIoJydaThb M3 OMOJOTUUECKOTO
obpasua. Tako¥ BOMOJOTHMUECKMM oOpasell MOXeT BKJIOUATL, B KadecTBe
HeOoTpaHUUMBAKIINX IIPUMEPOB, obpasell TKaHHu, obpasell ONyXOJH,
KJIETKY WM OUOJIOTUUECKYI XUIKOCTE.

Kak MIPVMMEH ST B HaCTOAIeM OonMCcaHUM, TepMUH
"IIPOTHUBOONYXOJIEBHM 2dbekT" oTHOCUTCHA K OMOJOTIMUecKoMy 3bderTy,
KOTOPHM MOXEeT IIPOABJIATLCHA CHMXeHMeM oO0bheMa OIIYyXOJM, CHIWXKeHMEM
KOJIMUEeCTBa OIIyXOJIEBHX KJIETOK, CHIMWKEHMEM KOJIMUECTBa MeTacTa30B,
[IOBEHIIEHVEM TIIPONOJDKUTEJIEHOCTY  XM3HM MJIM CHWKEHMEM pPa3JIMUHBIX

@MBMOHOPMT{GCKMX CHMMIITOMOB, aCCOlIMMPOBaAHHEIX CO 3JIOKadYeCTBEHHEIM
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HOBOOOpPa30BaHMEM. "TIPOTUBOOIIYXOJIEBHM >0pexT" TaKxXe MOXET
OpOABJIATLECA B CIOCOOHOCTM IIEeNTMOOB, IIOJMHYKJIEOTUIOB, KJIETOK U
AHTHUTeJI IO M300peTeHMIO B IIepByl ouepelb YYacCTBOBATH B

HpO@MHaKTMKe PaseBUTUA OITYyXOJIN.

B COOTBETCTBUMA c HaCTOSIMM nzsobpeTeHneM TepMUH
"ayToaHTUITeH" o3HauvaeT JoOoM CcOOCTBEHHHM aHTUITeH, KOTOPHIM
VMMYHHA g cucTeMa OMMBOUHO pacIos3HaeT Kak YUyXKEePOOHBIN .

AyTOaHTUIeHH BKJIOUAKT, B KadeCTBe HeOoT'PaHMUMBAKIMX IIPUMEPOB,
KJIETOUHEE OeJiIkM, (QOCPOIPOTEMHE, IIOBEPXHOCTHHE OeJIKM KJIeTKH,
KJIETOUHHE JMIMUOE, HYKJEMHOBEE KMCJIIOTH, TJIMKOIPOTEMHE, BKJIUAA
[IOBEPXHOCTHEE PELENTOPH KJIETKU.

Kak nOpuMeHSOT B HaCTOAMEM OIMCaHUM, TepMMH "ayTOMMMYyHHOE
3aboJieBaHMe" omopemesidRT KaK HapylleHue, ABJIAKIMEeCd pPes3yJibTaToM
Ay TOVMMMYHHOT O oTBeTa. Ay TOMMMYHHOE 3aboJieBaHME ABJISETCSA
pe3yJIbTaTOM HeaOeKBATHOTO M M3OBITOUHOTO OTBeTa Ha CcOoOCTBeHHHM
aHTureH. I[IpUMepH ayTOMMMYyHHHX 3aboJjieBaHMM BKJIOUAT, B KauecTBe
HeOoT'PaHUUMBAKIMX I[IPMMEPORB, Cpenom Ipodero, O0oJie3Hb AOIOMCOHA,
oUaroBYI aJIoneuuo, AHKMWJIO 3UPYIOMUMA CIIOHOWJIUT, ayTOMMMYHHEIN
TernaTuT, ayTOMMMYHHHM DapoTuT, ©OoJjie3Hb: KpoHa, 1maber (Ttuno 1),
OVCTPOOUUECKUM Oy JIJie 3HHM DIUOEPMOJINS, SIUIUOUMAT,
TJoMepyJioHebpuT, O0Je3HBL I'peliBca, CUHOPOM I'uieHa-Bappe, O0JIe3Hb
XallMMOTO, TIeMOJIMTUUECKYK aHeMMI, CHUCTEMHY KpacCHYK BOJIUaHKY,
pacceaHHbM CKJIepo3, MMAaCTeHMO, OBHIKHOBEHHYIO Iy 3EpUYaTKY,
ncopmuas, PeBMaTUUECKYIO JIMXOopanKy, pPeBMaTOUIHEI apTpuT,
CapkKoumos, CKJepomepMMrio, CHHOpoM IllerpeHa, CHOHOMJIOAPTPOIATUH,
TUPEOUINT, BACKYJMUT, BUTHUIMIO, MHUKCeIeMy, I[IepHULMO3HYKD aHeMMD,
S3BEHHBEM KOJIUT.

Kak OpuMeHST B HaCTOANEeM OIMCaHuM, TepMMH "ayToJIOTUUHLI"
nIpernHa3HadeH OJsa o0o03HaueHMs JOOTOo MaTepuaJa, I[IOJYYeHHOTO OT
TOT'O X€ MHIMBUIOYYMa, KOTOPOMY IIO3Xe €TI0 BBOIAT.

"AJIJIOTEeHHEM" OTHOCUTCA K TpPAaHCILJIaHTaTy, [IOJYYeHHOMY OT
IPpYyTOT'0 XMBOTHOT'O TOTO Xe& BMIA.

"KceHOTeHHHM" OTHOCUTCSA K TpPaHCILJIaHTaTy, I[IOJYyUeHHOMY OT
XMBOTHOT'O IOPYyI'OoI'O BUIA.

Kak [IPVYMEH ST B HacCcTodmeM OIIMCaHuUu, TepMUH

"3JI0KaUueCTBEHHOE HOBOO@paSOBaHMe" OIpenesiglT Kak 3abojieBaHue,
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oTJIMYaKrmeeCAa GHCTpHM u HEeKOHTPOJIMPY eMbIM pocToM adHOMaJIb HEIX
KJIETOK. 3JIoKauYeCTBEHHEe KJIETKM MOTYT PpPaclIpOoCTpaHATECd MEeCTHO
i depes3 KpPpOBOTOK WU JIMMpaTUUECKYID CHUCTEMY B opyrrne dYacTu
OopTraHM3Ma . IIpyMepH pasJIMUHEIX 3JIOKadYeCTBEHHEIX HOBOO@paBOBaHMﬁ
BRJIOUAKT, B KadecCTBe HeOI'PaHMYMBAKIMX IIPVMMEDPORB, pakxk MOJIOUHOM
XeJIe3El, Praxk HpeHCTaTeﬂbHOﬁ XeJle 3HI, Par AMYHNMKOB, Praxk ek
MaTKIM, pakK KOXIM, pakKk HOJI?KeJIyJIOL_THOﬁ KeJle3EHl, KOJ’IOpeKTaJ'IBHBHZ Pak,
Pakrk IIOYKMN, Par IIedyeHn1, 3JIOKaueCTBeHHEIEe HOBOO@paSOBaHMH

TOJIOBHOTO MO3Ta, JUMOOMY, JIelKo3, pakK JeTKMxX M T.I.

Kak MIPVMEHSIOT B HacTo4meM OIIMCaHUM, TepMUH
"KOCTUMYJIATOPHEM Jurasg" BKJIIOUaeT MOJIEKYIIY Ha
AHTUTeHIpedCTaBJIglMeNn KJIeTKe (HanpuMep, aAPC, OeHIPUTHOM

KJIeTKe, B-KJeTke M T.II.), CIeUMPUUECKM CBASHBAKIYK POICTBEHHYI
KOCTUMYJISTOPHY MOJIEKYITY Ha T-rjeTke, TaKUM obpaszomM,
obecreurMBasa CHUIHAaJ, KOTOPHM B IOMNOJHEHMEe K IIepBUUHOMY CUIHAIY,
obecrieurMBaeMOMY, HalprMep, CBASEBaHMeM KoMIJlekca TCR/CD3 ¢
MoJieKyJioM MHC, HaTrpyXeHHOM IIeNTHuIoM, oIocpenyeT T-KJIETOUHHMN
OTBET, BKJIOUAS, B KauecTBe HEOTPaHNUMB AKX IPVMEPOR,
npoudepalnio, akKTUBaLUMD, INOOEepeHUUPOBKY M T.MI. KOCTUMYJISTOPHHM
JUTaHI MOXeT BKJIOUATL, B KaueCTBe HEeOI'PaHMUMBAKIIMX [IPMMEPOB,
cp7, B7-1 (CD80), B7-2 (CD86), PD-L1, PD-L2, 4-1BBL, 0X40L,
UMHIOYUIUOEJILHEY KOCTUMYJIATOPHEM JuTaHn (ICOS-L), BHYTPUKIIETOUHYIO
MoJIekyJly apnresum (ICAM), CD30L, CD40, CD70, CD83, HLA-G, MICA,
MICB, HVEM, penenrop JuMmboToKcuHa 6era, 3/TR6, ILT3, ILT4,
ATOHMCT WMJIM aHTUTEJIO, CBA3EBakmeeca C Toll-nmomoOHEM pPeLEelTOPOM,
M JMTaHn, chHeuuduuecKy CcBA3WBaommuica ¢ B7-H3. KoCTUMYJISTOPHLM
JIMUTaHI TaKXe BKJKUaeT, IIOMMMO I[IPOUeIro, aHTUTEJIO, CIelUuduuecKu
CBABHBAaKIEECS C KOCTUMYJIATOPHOM MOJIEKYJIOM, IpUCYTCTByomer Ha T-
KJIeTKe, B KaueCcTBe HeOoTl'paHMUMBAKIMX IIPUMEPOB, TakoM kak CD27,
cb28, 4-1BB, 0X40, CD30, CDb40, PD-1, 1ICOS, OYHKUMOHAJILHO-
ACCOMMPOBaAHHEM aHTHUIreH JuMmpoumror-1 (LFA-1), CD2, CD7, LIGHT,
NKG2C, B7-H3 u JuraHm, cleluudpmMueckM cBA3HBaklmmica ¢ CD83.
"KoCcTuMyJIATOpPHA A MoJiekyJa" OTHOCHUTCSH K POIOCTBEHHOMY
[IapTHEPY II0 CBA3HBAHUI Ha T-KJIeTKe, CHelIMdMUeCKM CBSI3HBaKIEMYyCH
C  KOCTUMYJIATOPHBIM  JIMT'@HIOOM, TakuM  ofOpasoM, oocCpelyrieMy

KOCTMMyHHTOpHBIﬁ oTBET T-KJIeTKHU, B KauecTBe HeOTI'PaHMYNVB AKX
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IpuUMepoB, TakoM kak, nOpoJmbpepaumsa. KoCTUMYJISATOPHHE MOJIEKYJIH
BKJIOUAKT, B KaueCTBe HeOTPaHUUMBAKIMUX IPUMEPOB, MoJiekyJsy MHC
kjJacca I, BTLA u Toll-monoOHHM pelenTop.

Kak nOpuMeHdg©0T B  HacToOdlleM  ONMCaHuM, "KOCTUMYJIATOPHEMN
curHaJ" OTHOCUTCS K CUTHAJyY, KOTOPHM B KOMOMHALMUM C I[IePBUUHLM
CUTHAJIOM, TaKMM KakK JurypoBaHue TCR/CD3, OpuBOOUT K T-KJIETOUHOM
npoJimdpepalmum n/nnm IO 3UTUBHOM peryaiaumnm W HeTaTUBHOM
PETYIALMM KJIIOUEBHEX MOJIEKYJI.

"3abojieBaHMe" ABJISEeTCHA COCTOSHMEM 3IOOPOBLSA XMBOTHOITO, IHOe
KUBOTHOE He  MOXeT NOOOEPXUBATE TroMeocTas, u Toe, ecnmn
3aboJieraHMe He o0JleryanT, TO 3I0POBbe XAUMBOTHOTO MNIPOIOOJIKAET
YXYIOMaTbCH . Hao6opoT, "HapymeHue" N4 XKMBOTHOTI'O ABJISEeTCH
COCTOSAHVEM 3IOPOBLA, IIPU KOTOPOM XMEOTHOE CIOCOOHO MNOOIEePXMBATH
TOMeOoCTa3, HO COCTOSAHMEe 3IOOPOBLA XAUMBOTHOTO ABJIAETCI MeHee
OJIaTONPUATHEM, YeM OHO OH OBJIO B OTCYTCTBMEe HapylleHMs. ECIM eTo
He JIeUMThL, HapylleHre He 0043aTeJIbHO IIPUMBOOUT K  YXYOIEHUD
COCTOAHUA 3IOOPOBLA XMBOTHOTO.

Kak NIPUMEHST B HaCcToAlleM oM CaHmu, "50beKTUBHOE
KOJIMUeCcTBO" O3HauvaeT KOJUMUECTBO, oDeclrleuMBaKllee TepalleBTUUYECKYI
WY OPpOOUIIaKTUUECKY [IOJIE3Y.

"Kooupyommi" OTHOCUTCS K HeOTHEeMJIIEMOMY CBOMCTBY KOHKPETHHX
IOCJIeNOBATEJILHOCTEY HYKJIEOTHIOB B IOJUMHYKJIeOTHIEe, TakoM Kak
TeH, kIHK wmamn ™MPHK, CIIYXUTL MaTpMUlaMy IOJA CHUHTe3a IOIPpyITUxX
[IOJIMMEPOB ¥ MaKPOMOJIEKYJI B OMOJIOTMUECKMX IIpolleccax, MMeoIrX
omnpeleJIeHHYI II0CJemoBaTeJIbHOCTh HYKJIeoTHMHoB (T.e. pPHK, TPHK mu
MPHK) WM OIpeleJIeHHYI IIOCJIeIOoBaTeJILHOCTE aMMHOKMCIIOT U, B
pe3yibTare, OMOJIOTMUECKME CBOMCTBa. TakuM oBpa3oM, I'eH KOIUpyeT
BeJioK, ecqM B pesyJbTaTe TpaHCKpuIlLMKM M TpaHcaauum  MPHK,
COOTBETCTBYKIEN »2ToMy TeHy, B KJIeTKe WIM IPpyToM OMOJOTIMUeCKOM
cucTeMe obpasyeTcd OeJiok. U kooupyomas lLelb, HYKJIeOTHUIHad
[IOCJIENOBATEJILHOCTD KOTOpOM ABJISETCSH UIOeHTUUYHOMN
nocyienoratTesibHOCTM MPHK M KOTOpyo, Kak IIpaBUIIO, IIPEeICTaBJIART B
CIMCKax IIOCJedOBaTeJIbHOCTEN, ¥ HeKOIUPYKIYH Ilellb, MCIIOJbL3YyeMylo
B KauecTBe MaTpHUUE OJA TPaAHCKPpUNLUUM TeHa win kIHK, MOXHO
0603HauaThk Kak KoIOMpYIINyl OeJIOK WMIM IPpYyToM IMNPpOOYKT 5STOTO TeHa

mim xkIHK.
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Kak NOpMMeHSIT B HaCTOAMEeM ONMCaHUM, "SHOOTeHHHM" OTHOCUTCH
K JioboMy MaTepually M3 OoplaHu3Ma, KJEeTKM, TKaHM WM CUCTEMH WIIN
MaTepuraly, NIpooyuMpyeMoMy B  OpTaHU3Me, KJIeTKe, TKaHU WA
cucTeMe.

Kak T[puMeHST B HaCTOAMEeM OINMCAaHWM, TepMMH "SK30TeHHBEM"
OTHOCUTCHA K JioboMy MaTepually, BBOOMMOMY B OpIaHu3M, KIJETKY,
TKaHb WMJIM CHUCTeMy, WIM TIIPOOYVLUMPYeMOMYy BHe opTraHu3Ma, KJIIeTKH,
TKAaHU WMV CUCTEMEH.

Kaxk mnpuMeHAKOT B HaCTOAWleM OIMCaHuM, TepMuH "srcnpeccua"
onpelelIanT Kak TPaHCKPUIILMIO u/nnm TPaHCJISLNIO KOHKPEeTHOM
HYKJIEOTUIHOM IIOCJIeNOoBaTeJIbHOCTM, B3allyCKaeMyl ee IIPOMOTOPOM.

"DKCIOpecCUpymmil BeKTop" OTHOCUTCA K BeKTOpY, cCcoIepxaleMy
PEKOMOVMHAHTHEM IOJMHYKJIEOTHU, comepxamyi IIOoCJIeOoBaTeJILHOCTH,
KOHTPOJIMPpYIIMEe SKCIpeccuio, O(YHKUMOHAJLHO CBA3aHHBEe C HoaJexaleln
SKCHOPEeCCUM HYKJIeOTUIHOM TIIOCJIemoBaTeJIbHOCTBhID. JKCIPeCCUpYIUN
BEKTOP COIEPXUT COOTBETCTBYKMME LUC—aKTMBHEE BJIEMEHTH  IJIA
DKCIIPEeCCUN; OPpyITMe B3BJEMEHTH IJI9 BKCIPeCCHUM MOXHO BOCIIOJIHATH
2JIeMeHTaMM KJIETKM—-XO3fAMHa WJIM B CHUCTeMe B»BKchopeccum 1in vitro.
SKCHOpeccHupyomye BeKTOPH BKJOUAKT BCEe BEKTOPH, WM3BECTHHE B STOMU
oBJjlacTu, TaKue KaK KOCMMIOH, ILJIa3sMUIb (HalpuMep, ©0e3000JI0UueUHLEe
WM colepXamuecsd B JIMIIOCOMax) ¥ BUPYCH (HalpuMep, JEeHTUBUPYCH,
PETPOBUPYCH, aOdeHOBUPYCEHL 7 ameHOoaCCOUMUPOBAaHHEE BUPYCH) ,
BRJIOUANIME PEeKOMOMHAHTHEM IIOJIMHYKJIEOTU .

"T'OMOJIOTMUHEIM" OTHOCUTCA K CXOINCTBY IIOCJIeDoBaTeJIbHOCTEN
WMIM UOEHTUUYHOCTM II0CJIeIOBATEeJILHOCTEN OBYX IMIOJMUIIENTUIOB WM OBYX
MOJIEKYJI HYKJIEMHOBOM KMCJIOTH. ECJM IIOJIOXeHMVEe B OBYX CPaBHMBAEMHX
[IOCJIeOOBATEJIbHOCTAX 3aHATO OIOHMM WM TeM Xe OCHOBaHUMEM WU
aAaMMHOKMCJIOTOM, HalpuMep, ecJM I[IOJIOXeHMe B KaxIoM U3 IBYX
MoJiekyJl JJHK 3aH4TO aleHMHOM, TO MOJIEKYJIH SABJISTCH IT'OMOJIOTMYHBEMMU
B 3TOM TMTOJIOXEHUHN , IPOLIeHT TOMOJIOTUM MexIy OBYMSA
IOCJIeIOBATEJILHOCTAMM ABJIAeTCa OYyHKIMeM KoJMUecTBa COBIaIeHUM
WIn TOMOJIOTMYHEIX  I[IOJIOXEeHMM  IJIS OBYX IOCJIeOoBaTeJIbHOCTEeN,
paslelIeHHOTO Ha KOJMUYEeCTBO CpPaBHMEBaeMHX [oJoXxeHmy, x 100,
HanpuMmep, ecau 6 mu3 10 [DOJOXeHMM B »OBYX IIOCJIEeOOBATEJILHOCTAX
COBIIANamwT WM ABJAKRTCS T'OMOJIOTMUHEIMM, TO OBE IIOCJIeOOBaATEJIbHOCTU

ABJIIAKRTCA Ha 60% I'OMOJIOT'MIUHEIMMN . B KauecTBe InprnMepa,
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nociyenoBaTesibHOoCTM JHK ATTGCC m TATGGC muMmenT 50% romoJsiormm. Kak
npaBwUJio, CpaBHeHMEe OCYIIeCTRJIIAIT npu BHPABHUBAaHUU IOIBYX

IoCcJieIOoBaTEeJILHOCTEN IJiA IIOJIYy4YEeHMA MaKCUMaJIbHOV T'OMOJIOTUM .

Kaxk IIPVMMEHAKT B HaCTOAdlleM OoIiMCaHM11, TEePMMH
"UMMYHOTUIOOYJIMH" MJIN "Ig" OIpenelIsanT Kak KJIacc 6eJIkoB,
OYHKUMOHMPYKRIMX KaK aHTuTeJa. AHTUTEeJa, BDKCIPpeccHUupyeMee B-

KJIeTKaMM, MHOTHa ofosHauvalT kKak BCR (B-KJIETOUHHNM pelenTop) WU
AHTUTEeHHHM pelenTop. [IAThb UJIeHaMM S3TOTO KJjacca OeJIKOB ABJISAITCSA
IgA, IgG, IgM, IgD m IgE. IgA 4BJ4deTCHA IIePBUUHBEM aHTUTEJIOM,
NIPUCYTCTBYKRIMM B BHIOEJIEHUAX OpIT'aHM3Ma, TakKMxX KakK CJIoHa, CJesH,
TpyOHOE MOJIOKO, KeJIY DOUHO~KUIIeUHEIe BHIOEJIEHU A u CJIM3UCTEE
BHIIEJIEHUS  IOHXATEJIbHHEX UM MOUEINIOJIOBHX  IHyTel. IgG aBjgeTcd
HamboJiee pPacCIpPOCTPAHEHHHM LIUPKYJIVMPYRINM aHTUTeJIOM. IgM gaBjigeTcd
OCHOBHEIM MMMYyHOTJIOOYJIMHOM, IIPOOYLUMPYEMBM IIPM IIEePBUUHOM MMMYHHOM
oTBeTe Yy  OOJIBIIMHCTBA  MHIMBUIYYMOB. OH aBjdeTcd HauboJee
50beKTUBHEM VIMMYHOTJIO OYJIMHOM B arTJITMHALIMNA, CBASEBaHUU
KOMIIJIEMEHTa WM IOpYyTMUX TYMOPAJIBHEIX OTBeTax ¥ BaXeH B 3aluTe
OpoTUBE OakKTepul M BUPYyCOB. IgD ARJIgeTCHS UMMyHOTIUJIOOYJIMHOM, He
oBJylajanlyM M3BECTHBEMM QYHKUMAMM aAHTUTEJ, HO OH MOXeT CJIYXUTb B
KaueCcTBe AaHTUIEeHHOTO pelenropa. IgE 4aBjfgeTcd MMMYyHOIJIOOYJIMHOM,
OIIOCpenyKlM I'MIIEPUYBCTBUTEJLHOCTL HEeMeIJIEHHOTO THMIla, BHS3HBaA
BHICBOOOXIOEHMEe MeIMaTOPOB M3 TYUYHEX KJIETOK M 0asz300MiIoB IIOCJHe

BOBIEeNCTBUS aJiJylepIr'eHa.

Kak NOpMMeHSoT B HaCTOAmEeM ONMCaHuM, "MHCTpYKUMA" BKJIOUYaeT
noyodamMKalmo, 3alnchb, omarpamMMy wiam  Jiodoe opyroe CpenCcTBO
BHPaXeHWUH, KOoTOopoe MOXHO MCIIOJIL30BAaTh nji4a IpencTaBJIEHUA

IPUMEHMMOCTHM KOMIIOBUINWM M CHOCOOO0B IO Hu3obpeTeHun. Hampumep,
VHCTPYKIMKD K Habopy IO M300peTeHMH  MOXHO  IIPUKPEIJIATE K
KOHTelHepy, comepxameMy  HYKIEMHOBYIK  KMCJIOTY, HenTun u/uim
KOMIIO3ULIMK IO U300peTeHun, WM  TPaHCIOPTUMPOBATBH BMeCcTe C
KOHTelHepoM, coepXalyM HYKJIEMHOBYK  KMCJIIOTY, NenTun u/uin
KOMIIOB3ULIMK. AJIbBTEPHATUMBHO, WHCTPYKIWK MOXHO TPaHCIOPTUPOBATH
OTHOeJIbHO OT KOHTeMHepa C 1Lejlbld COBMECTHOTO MCIIOJNb30BaHUA
VHCTPYKUMM M COEOMHEHMSI IIOJIydaTeJIeM.

"BueJIeHHBM" O3HauvaerT M3MeHEeHHbIM WJIN yIaJIeHHBM nus

IIPMpoOooHOT'O COCTOAHMA. Hanpmmep, HYKJIIEeMHOBaAd KHMCJIOTa WJIM IIeIllTVn,
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B IIpMpPOIe IPUCYTCTBYKIME B XMBOTHOM, He ABJIAKTCS "BHIOeJeHHBMU",
HO Te Xe HYKJIeMHOBasa KMUCJIOTa WM MHelTHI, YaCTUUHO WMJIM IIOJIHOCTBIO
OTIOeJIEHHEIE OT MaTepualJloB, COINYTCTBYKRIMX VM B UMX IIPUPOIHOM
COCTOAHUHA, ABJIAITCHA "BHIOEJIeHHEMI " BrimeJsieHHad HYKJIEMHOBAA
KMCJIOTa MM OeJIOK MOTYT CyMeCTBOBATL, IIO-CYUECTBY, B OUMIIEHHOM
bopMe WM MOTYT CYIeCTBOBATHL B HEIPUPOOHOM OKPYXEHUM, TaKOM
KakK, HalpuMep, KJIeTKa-xXO34KH.

B KOHTekCTe HacToAmero mM300peTeHMSa MCIOJL3YIT CJeOyimye
abbpeBUaTYPH oJs [IOBCEMeCTHO BCTpEeUalMUXCa OCHOBAHUM
HYKJIEMHOBHX KMCJIOT. "A" OTHOCUTCSA K aleHo3MHY, "C" OTHOCHUTCSA K
LMTO3MHY, "G" OTHOCUTCA K I'VaHO3MHY, "T" oTHOCHUTCS K TUMUIMHY,
u "U" OTHOCHUTCH K YPUIMHY .

Ecim He yKa3aHO WMHaue, "HYKJIeOTMIHAaS IIOCJIeIOBaTEJIbHOCTE,
KOIVpyKMas aMMHOKUMCIIOTHYK IIOCJIemOoBaTeJIbHOCTE" BKJIOUAET BCe
HYKJIEOTUIHEE IOCJIeOOBaTEJILHOCTH, ABJIARMMEC S BHPOXJIEHHBEMN
BepCcUAMM OPYyT Opyra UM KOOMPpYKIIME OIOHY M Ty Xe& aMUMHOKMCJIIOTHYK
[IOCJIENOBATEJIBHOCTE . dpasa "HYKJIEOTHUIOHAaAd  IIOCJIeOOBaTeJIbLHOCTE,
Kooupywomas 6ejiok wiam PHK" Takxe MOXeT BKJOUYATH MHTPOHBE B
cllyyae, eCJiM HYKJIeOoTHuIOHAasa I[IOCJeIOBaTeJIbHOCTL, KoIupywmas ©OeJiOK,
B HEKOTOPHX BepCUAX MOXeT COIepXaTb MHTPOHEH.

Kak NpMMeHSIT B HaCTOAMEM ONMcaHuM, "JIeHTUuBUPYC" OTHOCUTCH
K pony cemeMcTBa Retroviridae. JIeHTMBUPYCH YHUKAJBLHE Cpeau
PETPOBUPYCOB, T.K. CIOCOOHH MHQUUMPOBATL HeOeJiammMecsd KJIeTKM;
OHM MOTYT IOCTAaBJIATE 3HaUMTeJIbHOEe KOJIMUECTBO TI'eHeTHUYeCKOM
MHpopMalimmu B Bume HOHK B KIeTKYy—-XO034MHa, TaKuM o0OpasoM, OHU
OpencTaBJgioT cobol oIuMH M3 Hambojiee 20OeKTHMBHEX  CIOCOBOOB
peamM3alumMy BeKTOpa OJ4d LOCTakBKM T'eHa., BUY, SIV m FIV 4BJI40TCA
IpyMepaM JIEHTUMBUPYCOB. BeKTOPH, IIOJYyUYeHHEEe U3 JIEHTUBUPYCOB,
OpenCcTaBJIgT CPeOCTBa IOCTMXEHMS SHAUUTEJILHBX YPOBHEM IIepenaun
TeHOB 1n vivo.

Kak mMpvMMeHSKOT B HaCTOAMEM OIIMCaHuM, TepMrH "Momynaumsa"
O3HadvaeT OloCpelOBaHMEe OIpenesjIaeMOTI'0 IIOBHIIEHUS WM CHIVKEHUA
YPOBHSA OTBeTa Yy MHAOMBUIAYYMa IIO0 CPaBHEHMK C YPOBHEM OTBeTa VY
MHIMBMOYYMa B OTCYTCTBME JeueHUd WIM COoeIMHEeHMdI U/UIM IO
CpaBHEHMK C YPOBHEM OTBeTa Yy WMHHM 0O0pasOM MIEHTUUHOI'O, HO He

IIOoOBEPI'HyTOI'O JIEUEeHMIO MVMHIMBMIOYYMa. TepWH BRJIIOUaAeT BO3MYIEHNME
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CUTHaJla U/UIM BO3IOEMCTBUE Ha HATUBHHEM CUTHAJ] MM OTBET, TaKUM
obpaszoM, omnocpenywomee OJaTONpUATHHM TepaleBTUUECKUN OTBET VY
VHOUBUOYyMa, IIPeOlouTUTEJIEHO, YeJloBeKa.

Eciu He yKa3aHO MHaue, "HYKJeOTUIHas IIOCJeOOBaTeJIbHOCTE,
KoOupyKllasd aMMHOKMCJIOTHYID IIOCJIeIOBaTeJIbHOCTE", BKJOUaeT BCe
HYKJIEOTUIHEE [IOCJIeIOBaTEeJIbHOCTH, ABJIARINECS BHPOXIEHHEMN
BepcuaAMM OpyT IOpyra UM KOoIOMpYyKRIMe OIOHY M Ty Xe aMUMHOKMCJIIOTHYIO
[IOCJIeOOBATEJIbHOCTE . HYyKJIEOTHMIOHBEE IIOCJIEedOBATEJIbBHOCTHM, KOOUPYIOMME
Oenky m PHK, MOTYT BKJOUATE MHTPOHEH.

TepMrH "OYHKLUMOHAJILHO CBA3aHHBM" OTHOCUTCHA K
OYHKIMOHAJILHOM CBA3M MeXOy PpelyJIATOPHOM I[IOCJIedOoBaTeJIbHOCTLI0 U
TeTepoJIOTUUHOM [IOCJIeIOBATEJIbHOCTRIO HYKJIEMHOBOM KMCJIOTHI,
IpUBOIAmEN K DKCIIPECCUN mocjienHem. Hanpumep, rneprpasd
IOCJIeIOBATEJILHOCTE HYKJIIEMHOBOV KMCJOTH QYHKUMOHAJIBHO CBA3aHa Co
BTOPOM IMOCJIeOOBaTeJIbHOCTBID HYKJIEMHOBOM KMCJIOTH, eCcJM IIepBad
[IOCJIENOBATEJILHOCTD HYKJIEMHOBOM KV CJIOTH HaxoOouTCHd B
OYHKIMOHAJILHOM CBSA3M CO BTOPOM IMIOCJIEOOBATEJILHOCTBLIO HYKJIEMHOBOMU
KMCJIOTH. Hamnpumep, OpoMOTop OQYHKUMOHaJLHO CBS3aH C KoOuUpyKIen
[IOCJIENOBATEJIBHOCTRI, E€CJM IIPOMOTOP BJIMAET Ha TPAHCKPUIILNWD WK
DKCIIPEeCCU0 KOoIMpYyomen [IOCJIeOBaTEeJIbHOCTH . Kak npaBuiio,
GYHKUIMOHAJIEHO CBA3aHHHE [IOCJIeIOBaATEeJIbHOCTHU IOHK ABJIATCSA
CMEXHBEIMM W, €eCJIM HeOoDXOOMMO COeOMHATE OBe Kogupyolre OeJIoK
o6JlacTM, HaAxXOOATCS B OIOHOM pPaMKe CUMTHBAHMUA.

TepMMH "TUIEPSKCIPECCUPOBAHHEM"  ONYXOJIEBHM aHTUTEH WU
"Tunepskcrnpeccua” OIIyXOJIEBOTO aHTUIT eHa npenHas3HaueH OJIsA
oB0o3HaueHMa aHOMAaJILHOTO YPOBHSA BKCIPEeCCHUM OIIyXOJIEBOTO aHTUIeHa
B KJIETKe M3 ouara 3abojieBaHusA, TaKOoT'O KaK COJMIHaS OIIYyXOJlb B
KOHKPEeTHOM TKaHM WJIM OopraHe IalMeHTa, OTHOCUTEJILHO YPOBHHA

SKCIIpeCCHMA B HOpMaﬂbHOﬁ KRJIeTKe "3 2TOM TKaHM mJin OpT'aHa.

[TalMeHTOB C COJIMIOHBIMIL OITYXOJIAMM Jin I'eMaTOJIOT MY e CKVIMM
3JIORaYeCTBEHHEMN HOBOO@paSOBaHMHMM, OTJIMYaRIMMIMCA
PMHep@KCHpeCCMGﬁ OIIYyXOJIEBOTI'O aHTUI'€Ha, MOXHO OoIipeneJiAThb

CTaHOAPTHEIMM aHajlM3aMM, M3BECTHHMM B 2TOM 06JacTH.
"llapeHTepajibHOE" BBelleHUE VMMYHOT' €HHOM KOMIIO 3ULIUN
BKJIOUAaET, HanpuMmep, MIOOKOXHYIO (s.c.), BHYTPUBEHHYIO (1.v.),

BHYTPVMIMEIIECYHYIO (i.m.) MJin VMHTpaCTePHAJIEHYIO VMHBEKINMIO MJin
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VHQY3MOHHEIE CIOCOOH.

TepMmyHE "maumeHT", "yHouBMOoyym" M T.I. VCIIOJIBE3YIT B
HacTOSAIlEM OIMCaHMM B3aMMO3aMeHSIeMO, M OHM OTHOCATCI K JiodboMmy
XMBOTHOMY WJIM eTro KJjleTkaM 1in vitro miam in situ, nDogmawommMMcsd
BOBOEeMCTBMIO crocofamMy, INpencTaBJIeHHEMM B HaCTOAMeM OIMcaHuM. B
KOHKPETHEX HeOT'pPaHMUMBAKIMX BapMaHTax OCYIeCTBJIEHUS HalMeHT WU
MHIVBUIOYYM SABJISETCS UeJIOBEKOM.

Kak MNpMMeHSAKT B HaACTOANEM ONMCaHMM, TepMuH "IoJuMHykJIeoTum"
onpeleliglT KakK ILelb HYKJIeOTUIOB. Kpome  TOTO, HYKJIEMHOBHE
KMCJIOTHE SABJIARTCHA I[IOJMMEpaMM HYKJIeoTHMHoB. TakmM ofOpasoM, Kak
IIPMMEHSKT B HACTOAMEM OINMCAaHUM, TEPMMHH HYKJIEMHOBHE KUCIIOTH U
IIOJIMHYKJIEOTUIOH ABJILIOTCSA Bl3auMMozaMeHdgeMbMM. CHeluMraJUCT B 2TOU
oBjacTu wuMeeT OOmMMe 3HaAHMA O TOM, UYTO HYKJIEMHOBHE KMCJIOTH
ABJIAOTCA  IOJMHYKIIEOTUIAMUA, KOTOPHE MOXHO TI'MOPOJM30BATH IO
MOHOMEPHEBIX "HyKJIeoTUIoB" . MoHOMepPHEE HYKJIEO TUIOEL MOXHO
TUOPOJIM30BATE B HYKJEO3MIOE. KakK MNPpMMEeHSKT B HACTOSAMEM OIMCaHUM,
MMOJIMHYKJIEOTHIE BKJIOUAKT, B KaudeCTBe HeOT'PaHUUMBAKIKX IIPUMEPOB,
BCe TIIOCJIemOoBaTeJIbHOCTM HYKJIEMHOBOWM KMCJIOTH, IIOJIydaeMble JIOOBMA
crnocobamr, OOCTYIHEHMM B 2T0oM o00JlacTH, BKJOUYadgd, B KauecTBe
HeOT'PaHUUMB AKX [IPMMEDPOR, PeKOMOMHAaHTHEE CIIOCOOHI, T.E.
KJIOHUPOBaHUE [IOCJIENORATENLHOCTEN HYKJIEMHOBOM KV CJIOTEL nus3
pPexoMOVMHAHTHOM OUOJIMOTEeKM WJIM TeHoMa KJEeTKM, MCIOJbL30BaHUe
OOBUHOM TEeXHOJIOTUM KJIOHMpoBaumsa u IIIP u T.1m., u crnocodamu
CUHTEe?3a.

Kaxk mOpuMeHAIT B HaCTOAMEM ONMCaHUM, TepMuUHE "mnentun",
"nmogunentun" wu "Bejgor" MCIIOJIL3YIT B3aMMO3aMeHsaeMo, M OHM
OTHOCATCH K COeIVMHEeHMK, COCTOAMeMYy M3 aMMHOKMCJIOTHHX OCTaTKOB,
KOBaJIEHTHO CBSABaHHHEX [NeITHMOHBEIMM CBA3AMM. DBeJIOK MM IIeldTU
OOJIXKeH coIepXaTh I[I0 MeHbIleM Mepe IBe aMMHOKMCJIOTH, U He
CyIecTBYeT OTPaHMUeHUN I[1I0 MaKCHMaJIbHOMY KOJMUECTBY aMMHOKMCJIIOT,
KOTOPHE MOXET COIepXaThk IIOCJHIeNOoBaTEJILHOCTE OeJIka WM I[IenTuia.
I[IoIUINEenTUOE BKJIOUAT JIOOOW HenTul MM ©0eJIOK, comepXamlul IBe WU
DoJiee aMMHOKMCJIIOT, COEOMHEHHHX  OpyT C IOPpyI'OM [EeNTUIHBEMU
CBA3AMM. Kak NPUMEHHAIT B HaCTOANEM OMNMCAHUM, TEPMUMH OTHOCUTCH U
K KOPOTKUM LellfdaM, Takxe ofmenpuHATO ofos3HauaeMeEIM B 2TOU

obiacTH, HallprMep, KakK IIellTUMIOE, OJIMI'OIIEeIITMIOE M OJIMT'OMEPE, " K
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BoJiee IJMHHEM LellsaM, KaK OpaBujo, o6o3HadaeMeIM B 5STOM oOJlacTu
Kak OeJIKM, MHOXECTBO TMIIOB KOTOPHX cCcymecTByeT. "llojunenTuos"
BKJIOUAT, [IOMMMO  [IPOYeTro, HalpuMep, OMOJIOTUUECKM  aKTUBHEE
dparMeHTH, I[IO-CYIEeCTBY, T'OMOJIOT'MUYHHE IIOJIUIIEIITUIOE, OJIUMI'OIIEITHUIE,
TOMOIOVMEPEH, TreTepOoIVMePH], BapMaHTH [IOJIUIIENTULOB,
MOIMOUUMPOBAHHEE  I[IOJIMIIENTUIE, IIPOMU3BOIOHEE, aHajioru, CJIUTHEE
Oesku. IOIUIOENTHIOE BKJIOUAKT IPUMPOIOHEE MIelTUOE, PeKoMOMHaHTHEE
NenNTUOE, CUHTEeTHUYeCKMEe IIelTHUIH MM MX KOMOMHAaLUIO.

Kaxk mOpuMeHAIT B HaCTOAleM OINMCaHuu, TepMuH "mnpomoTop"
onpelelIanT Kak [IOCJIeIOBRAaTEeJIbHOCTE IHK, pacro3HaBaeMy
CMHTETHMUYECKMM allllapaToM KJIETKM WJIM BCTPpaMBaeMbBM CUHTETUYECKUM
anrnapaToM, HeOoOXOOMMHM OJIS MWHMIMALMM KOHKPEeTHOM TPaHCKPUIILIUKY
IIOJIMHYKJIEOTUIHOM INOCJIeOOBaATeJILHOCTH.

Kak MIPVMEH ST B HaCTOAIEM onIMCaHuu, TepMUH
"mpoMOoTOp/peryJsISTopHasd [IocJIeIOBaTeJIbHOCTE " O3HayvaeT
[IOCJIENOBATEJILHOCTD HYKJIEMHOBOM KM CJIOTEL, HeOoOXOOUMYO oJis
DKCIIPEeCCUn nponyKTa TeHa, GYHKIMOHAJIBEHO CBA3aHHOTO C
IPOMOTOPOM/ PeTyJISTOPHOM [IOCJIEeIOBRATEJIBHOCTRIO. B HEKOTOPHIX
Cly4dasax 2Ta [IOCJIeIOBATEJIBHOCTE MOXeT ABJIATBHCH KOpPOBOM
[IOCJIeNOBATEJIbHOCTHIO npoMoTopa, a B OPYITMX clyJdasax 2Ta
[IOCJIEOOBATEJIbHOCTE TaKxe MOXeT BKJIOUATH SHXaHCEPHYI

IIOCJIEOOBATEJIBHOCTE WM IPpyI'Me Pel'YJIATOPHEE 3SJIEMEHTH, HeOOXOOVMEE

ILJTS BKCIPECCUM npoOoyKTa TeHa. [IpoMoTOpR/pPeryIisTopHas
[IOCJIeIOBaTEJIbHOCTE, HanpuMmep, MOXeET ABJIATHCH
[IOCJIeIOBaATEJIbHOCTEIO, BKCIpeccUpywen NPOOYyKT TeHa

TKaHeCIeluduueCKkMM oOpasoM.

"KOHCTUTY TUBHEIM" IIPOMOTOP aBgeTcda HYKJIEOTUIOHOM
[IOCJIeNOBATEJIEHOCTEL, KOoTopas, eciu OQYHKUMOHAJBHO CBA3aHa C
IIOJIMHYKJIEOTUIOM, KOOUPYKRIVM MWW OIpelelidrlyM [IPOOYKT I'eHa,
BHIBEIBAET I[IPOOYKLUMI I[IPOOYKTa I'e€Ha B KJIeTKe B OOJBUMHCTBE WU
BCeX QUBMOJIOTUMUECKUX YCJIOBMAX B KIEeTKe.

"MHOyumnoOe b He " IIPOMOTOP aBJigeTcd HYKJIEOTUIOHOM
[IOCJIeDOBaTEJIBHOCTEID, KOoTopad, ecyr OYHKUMOHAJIBHO CBA3aHa C
[IOJIMHYKJIEOTUIOM, KOOUPYKRIVM WM OIpemelIAnlyM IPOOYKT I'eHa,
BHI3EIBAET [NIPOOYKLUMIO NPOOYKTa I'eHa B KJIeTKe, I[IO-CYWEeCTBY, TOJBKO

KoTrma VHIYLUUP YO/ baxTop, COOTBETCTRYIOMUM IIPOMOTOPY,
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IPUCYTCTBYET B KIJIETKE.

"TkaHecHneuudpmueckmum" [IPOMOTOP aBJigeTCHd HYKJIEOTUOHOM
[IOCJIeIOBATEJIbHOCTRIO, KOTOpasd, ecanM QYHKIMOHAJIbLHO CBsS3aHa C
[NOJIMHYKJIEOTUIOM, KOOUPYIIIMM WJIM OIpelNesIdllMM IIPpOOYKT T'eHa,
BHIBHBAET IIPOOYKLMI NPOOYyKTa I'eHa B KJIETKe, I[IO-CYIEeCTBY, TOJBKO
KoTma KJIeTKa npelcTaBjigeT cobomn KJIETKY TKaHU THUIIa,
COOTBETCTBYKIETO IPOMOTOPRY .

Kak mOpuMeHSIT B HaCTOAMeM OIMCaHuM, TepMMH "choeluudmuecKu
cBA3bEBaeTca" B OTHOIMEHUN aHTUTeJa o3HauvaeT AaHTUTEJIO,
pacro3HaKmee KOHKpPETHBMN aHTUTEH, HO, [IO—-CyIeCcTRBY, He
paclro3HaKnmee MWJIM CBA3HEBaKIee OpyITMe  MOJIEKYJIEEL B oOpa3sle.
HampuMmep, aHTHUTEJO, crneuudmuUuecKkM CBA3HBaKIEeCd C aHTUIEHOM
OOHOTO BUIaA, TaKXe MOXeT CBA3HBATHLCA C BTHMM AaHTUI'€HOM OJIHOTO
WV HEeCKOJIBKMX BUIOB. HO Takad MeXBUIOBad PeaKTHMBHOCTE CcaMa IIo
cebe He M3BMeHAeT KIaccupuralMio aHTUTella Kak choeumdruuHoro. B
IpyT'OM nprMepe AHTUTEJIO, crneumMpmuuecKu CBA3BEBaKIEeeCs C
AHTUT'€HOM, TaKXe MOXeT CBA3HBATHCH C Pa3JIMUHBEMKY  aJlJIeJIbHBEMU
dopmMamMu aHTUI'eHa. OOHaAKO Takas I[IepekKpecTHas pPeakKTUMBHOCTBL cCcaMa
o cebe He WM3MEHAEeT KJacCUdMKalMio aHTUTeJla KaK CHelUudruyHoIro. B
HEeKOTOPHX Cliydadx, TepMUHE "choeuupmuueckoe  CpBA3bHBaHME" MM
"crieuudMuecku CRBA3BBaKmeecAa" MOXHO MCIIOJB30BATE II0 OTHOUEHMI K
B3aMMOIEVCTBUID aHTUTeJa, OeJika MM IIelTHUIa CO BTOPHEM XUMUUECKUM
BemecTBOM, 00O3HAauasg, YTO STO B3aMMOIEVCTBME BaBUCUT OT HAJIUUUS
KOHKPETHOM CTPYKTYPH (HaAIpUMep, aHTUIEeHHOM »OeTepPMMHAHTH WMJIU
SOMUTONA) B XMMMUYECKOM BeMecTBe; HallpMMep, aHTUMTeJIO PacllO3HaeT U
CBABHBAETCA C KOHKpeTHOM OeJIKOBOM CTPYKTYypOW ualme, uUeM C
BeykaMr B 0OmeM. EciaM aHTUTeJO CcHelUMOMUHO IJid snomuTorna  "A",
HaJuuue MOJIEKYJIH, comepxamemn BIIUTOII A (nnm CBOOOIHOTO
HeMedueHOTO A), B peakKUuuM, BKJoUawmel MeueHwlr "A" ¥ aHTUTeJO,
OyIoeT CHMXaThk KOJMUECTBO MEUEeHOTO A, CBA3aBMEeTrOCS C aHTUTEJIOM.

TepMuH "CTUMYJIALMA" O3HaAUaeT IIEePBUUHLENM OTBET, MUHIOYVIVPYEMHM
CBA3EBAHMEM CTUMYJIMpPYIen MOJIEKYJIH (HanmpuMep, KOMILJIEKCA
TCR/CD3) C ee pPOOCTBEHHHEM JMITAHIOOM, TakKuM o00pas30M, OIoCpenysd
nepenauyy CHUI'Hajla, B KaudeCTBEe HeOTI'PaHUUMBAKIMX IIPUMEPOB, TaKyo
KakK, Iepelauva CUTHaJla uepes KoMmiekc TCR/CD3. CTUMYJISLUUS MOXET

OIIoCpenoBaThb MSMEHEHHYIO SKCIIPeCCHIO KOHKPETHEIX MOJIERYII,
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Hanpumep, HeTraTuUBHYWH peryadauun TGEF-(3, U/UIY  paclo3HaBaHue
CTPYKTYP LMTOCKeJIeTa M T.II.

Kak T[pMMeHSIT B HaCTOAMEM OIMCaHMM, TepMUH "CTUMYyJIMpPYyRIAa s
MoJiekyJia" Oo3HayvaeT MOJIEKYITY Ha T-KJIeTKe, crieunudpmuueckKm
CBA3EBAaKIYIC A C POLOCTBEHHEM CTUMY JINPYOLMM JIMT'aHoOM,
IPUCYTCTBYIEM Ha aHTUTEHNIPeOCTaBJIANIEeV KJIeTKe.

Kak NprMMeHSIT B HaCTOSAMeM OIMCaHuM, "CTUMYJIMPYImMUM Juraumg"”
O3HavaeT JMITAaHO, KOTOPHM IIPpM HAJMUMKM Ha aHTUIeHIIPeICTaBJIsolen
KJeTke (HampuMep, aAPC, »OeHIPUTHOM KJIeTke, B-kjJeTke ¥ T.II.)
MOXeT CHelUMdruUuecKM CBA3EBaTHECA C POIOCTBEHHHEM IIapTHEPOM IIO
CBSA3EBAaHU (oBbo3HaYaeMBEM B HaCTOAIEM ONIMCaHUU Kak
"cTuMyIMpyKmasa MoJekyJa') Ha T-kKJIeTke, TakuM o0pas30M, OIIoCpenys
IIePBUUHLEM OTBeT T-KJeTKM, BKJIoOUadg, B KaueCTBe HeOT'PaHVUMBAIMMUX
IIPMMEPOR, aKTMBALMK, MVHUIMAIWIL MMMYyHHOT'O OTBeTa, NpoJjmMdpepalui U
T.10. CTUMyJMpYIIMEe JUTaHIH XOPpOoNo M3BEeCTHE B D2TOM 00JIacTuU U
BKJIOUAKT, IIOMMMO IIpouero, MoJiekyJly MHC xjacca 1, HaT'pyXeHHYIO
[IENTUIOM, aHTUTeJIO npoTuB CD3, CylneparOHMCT aHTUTeJla IIPOTUB
CD28 m cCcylepal'lOHMCT aHTHuTeJla HpoTuB CD2.

TepMuH  "MHOIUBUIOYYM" npenHasHaueH OJIA  BKJIOUEHMSA  XUBEIX
OPTaHM3MOB, B KOTOPHX MOXHO BES3HEBATL MMMYHHEIN OTBeT (HalpuMep,
MJIEKONIMUTAMMX ) . [IpUMeps MHOMBUIYYMOB BKJIOUAlT Jioney, cobak,
KOIlek, MHIIeM, KPHC M MX TpaHCTeHHHe ocobu.

Kak NIPVIMEHSIOT B HacToAmeM onmMcaHmu, "nmo-cymecTBY,
ouumeHHue" KJIETKU ABJIAKTCSA KJIeTKaMM, [IO—-CyImeCcTBY, He
comepxamyMM OPpyTMe THIBE KJeTOK. Ilo-CcymecTBY, OUMIEeHHasd KJIeTKa
TakXxe OTHOCUTCS K KJEeTKe, OTIOeJIEHHOM OT IPYI'MX THUIIOB KJETOK,
KOTOpPHE B HOPMe €e¥ CONyTCTBYIT B CBOeM IIPMPOOHOM COCTOSHMM. B
HEKOTOPEIX CJydasx [IONYJALMS, TIIO-CYIEeCTBY, OUMIIEHHEX KJIETOK
OTHOCHUTCS K TOMOTEHHOM IIONyJALUMM KJIeTOK. B IOpyImMx cjydasx STOoT
TepMMH OTHOCUTCSI MIPOCTO K KJIeTKe, OTIeJIEHHOM OT KJEeTOK, KOTOpPHE
B IIpupole eM CONyTCTBYIT B CBOeM I[IPUPOIOHOM COCTOSHMM. B
HEeKOTOPHX BapMaHTax OCYMEeCTBJIEHMA KJIETKM KYJIbLTUBMPYIT in vitro.
B IOpyTrux BapuaHTax OCYmMeCcTBJIEHMSA KJEeTKM He KYJIbBTHBUPYIT 1in
vitro.

Kak [IPVMEH ST B HaCTOAlleM oM CaHuu, TepMUH

"TepaneBTHUUeCckum" O3HauvaerT JleueHune n/mamn OpoOUIaKTUKY .
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TepalleBRTUUECKOTO »sdbdekTa »OCTHUTAKRT CYIpeccHuel, peMUCCHUeN WIn
YCTpaHeHMeM COCTOAHUA 3abojieBaHusd.

TepMrH "TepalleBTUUECKU 20PEKTUMBHOE KOJMUYECTBO" OTHOCUTCH K
KOJIMUECTBY  3afABJIEHHOT'O COEeIOMHEHWA, KOTOpoe OyImeT  BH3HBATH
BUOJIOTHUUECKUM MM  MeIOULMHCKUM OTBET TKaHU, CUCTEMEl WU
VMHIVBUOYYMa, KOTOPOITO »OoOMBaeTCd MCCJenoBaTelJlb, BeTepMHAap, Bpaud
WiIM  OpyToV  KJIMHMLIUCT. TepMmH "TepaleBTUUECKM DOOeKTMBHOE
KOJIMUuecTBO" BKJIIOUAET KOJIMYECTEO COeIMHEHNS, KOTOpoOEe npu
BBEOEHUM HABJIAETCSH OOCTATOUHBEM IJIA NPOQMIIAKTUKM Pa3BUTUA MM, OO
HEKOTOPOW CTeleHM, CHWXKeHMS OIHOTO MM HECKOJIBKUX I[IPM3HAKOB WIIU
CUMIITOMOB HapylleHusa WM 3abojieBaHus, [IOOBepraeMorl'o JIeUeHMD.
TepaneBTrueckM 200eKTMBHOE KOJUUYECTBO OyIeT BapbMpOBATHCHA B
3aBUCHMMOCTM OT COeIOUHEeHWS, 3aboJleBaHMAg U er'o TAXeCTU U
BO3pacTa, MacCH ¥ T.IO. MHOMBUIOYyMa, IIOLJIeXallel'o JIeUeHU.

Kak [OpuMeHAIT B  HacTOdlleM OIMCaHuMy, TepMrH  "JjeunTp"
3aboJleRaHMe O3HauvaeT CHWXeHMEe UYaCTOTH MM TSKeCTM 10 MeHbIen
Mepe ONHOI'O IIpM3HaKa WM CHUMITOMa 3afoJjieBaHMsa WM HapylleHWs,
KOTOPHM CTpalaeT MHOUMBUIYYM.

Kak [IPYMEH ST B HacTOoAllEeM OIIMCaHuu, TepMUH
"TpaHCcOMUMPOBaHHEI" , "TpaHCchoOpPMUPOBAHHEM" VI
"TPaHCOYUMPOBAHHEIM" OTHOCUTCS K CIOCO0Y, KOTOPHM DSK30TEHHYIO
HYKJIEMHOBYI KUCJIOTY I[IE€PeHOCAT WM BCTpamMBalT B KIETKY-XO3AMHA.
"TpaHcouumuporaHHaa", "TpaHchopMupoOBaHHag" VI
"TpaHCcOylUMpOBaHHaa" KJIETKAa npencraejgeT cobom KJIETKY,
TPaHCOUUMPOBAHHY, TPAaHCOOPMMPOBAHHY WJIM TPaHCOYLUMPOBAHHYK C
MCIIOJIb30BaHMEeM DK30TEHHOM HYKJIIEMHOBOM KMCJIOTH. KileTka BKJIOUAET
IepBUYHYK HOABEepTaeMyl BO3IEeVMCTBUI KJIETKY UM €€ IIOTOMCTRO.

Kak MIPVMEH ST B HacTo4gmeM OINIMCaHUM, bpasza "mon
TPAaHCKPUIILVOHHEM KOoHTpoJieM" WU "OYHKIMOHAJIBHO CBA3aHHBM"
03HavYaeT, UTO IIPOMOTOP HaxXOOUTCA B [IPaBUIIBHOM IIOJIOXKEHUM U
OPMEHTalUUM OTHOCUTEJIBHO I[IOJIMHYKJIEOTHUOa IJIS KOHTPOJS MWHULIMALUN
TpaHCkpunluuy PHK-NoIMMepasoy M BKCIPeCCUM TOJIMHYKIIeOTHIA .

"BexkTop" ABRJAETCH MHTEpPeCyKlelM KOMIIO3ULMEN, CcolepXalen
BHIOEJIEHHY HYKJIEMHOBYI KUCJIOTY M KOTOPYK MOXHO MCIIOJIBE30BATH IJIA
IOOCTaBKM BHIOEJEHHOM HYKJIEeMHOBOW KMCJIOTHEH BHYTPh KJIeTKM. B 3T0oN

obilacTu M3BEeCTHO MHOXEeCTBO BEKTOPOE, BRJIIOYA A, B KRadecTee
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HEOTPAaHUUMB AKX IPMMEDPOR, JIMHEeMWHbEe IOJIMHYKJIEO TUIIH,
[IOJIMHYKJIEOTHUIE, aCCOUMMPOBaHHEE C MOHHHMM WM  aMOUOUIIEHEIMU
COeIMHEHVAMY, IJIa3MMIOE M BUPYCH. TakuM obpasoM, TepMMH "BekTOp"
BKJIOUAET AaBTOHOMHO PEeIUIMUIMPYRIIYICS I[IJIasMUOy WM BUPYC. TepMuUH
TakXe HeOoOXOOMMO MHTEPNPeTHMPOBATEH KaK BRJIOUAKINWY HelJla3MUIHHE U
HeBUPYCHEE COeIMHeHMrs, ofJerdanmye I[IepeHOC HYKJIEMHOBOW KMUCJIOTH
B KJIETKWU, TakKve Kak, HapuMep, IOJIMJIM3MHOBEIE COeIVHEeHUS,
JIUIIOCOMEL M T.II. IIpMMeph BUPYCHEIX BEeKTOPOB BKJIOUAKT, B KauecTBe
HeOTPaHUUMBAKIMX I[IPVMMEPOB, aleHOBMPYCHHE BEeKTOPH, BEKTOPH Ha
OCHOBEe aleHOaCCOLMMPOBAHHOTO BUPYCa, PETPOBUPYCHEE BEKTOPH WU
T.II.

IInmamna30HBE: Ha BCeM IIPOTSKEHMM DTOTO OINMCAaHMA pPa3JIMUHHE
ACIIeKTHE WM300peTeHMSa MOXHO I[pPencTaBJIATE B QopMaTe IMalas3OHa.
CilenyeT IMOHMMAaThL, UYTO ONMCaHMe B (QopMaTe IMalla30Ha [IpelCcTaBJIEHO
VCKJIOUMTEJIBHO IJId ynobcTBa M KpPaTKOCTM, UM UMX He CJIEeOyerT
VHTEPIPETUPOBATE KaK XeCTKMe OI'paHMueHMa obbeMa Mn300peTeHMs.
TakuMm o0Opas3oM, OIMCaHMe »OualriasoHa CJIelyeT paccMaTpMBaTh Kak
comepxallee BCe BO3MOXHBIE KOHKPETHO OIMCHBaeMBE IIOOOMalla30HH, a
TaKXe OTIeJIbHEE UMCIJIEHHBIE 3HaUeHUSI B DTOM Oualla30oHe. Hamnpumep,
OonMcaHue OMala33oHa, TakKoI'o Kak oT 1 »mo 6, cielyeT pacCMaTpMBaTh
KaK coIepXxallee KOHKPETHO OIMCHBaeMble IIOOOMAlla30HE, Takue KakK OT
1 go 3, or 1 mo 4, or 1 mo 5, or 2 go 4, or 2 mo 6, OoT 3 IO 6 U
T.O0., a TaKxe OTHOeJIbHEEe KOJMUeCTBa B STOM OMalla30He, HalpMuMep,
i, 2, 2,7, 3, 4, 5, 5,3 m 6. 3570 MKCIOJL3YIT HEe3aBUCHMO OT
MMPOTH OMalla30Ha.

OnmcaHue

HacTosmee wm300peTeHMe OTHOCUTCH K KOMIIO3UMLIMAM M CrIocobaM
JIeUeHU 3JI0KAaUYEeCTBEHHOT O HOBoOOpasoBaHUA, [IOMMMO IPOUMUX
3aboJieBaHUM. 3JI0KAUeCTBeHHOe HOBOOOpasOBaHMEe MOXeT ABJIATLCH
TeMaTOJIOTMUECKMM  3JIOKAUeCTBEHHEIM HOBOOOpa30BaHMEM, COJIMOHOM
OTIYXOJIBIO, IIepPBUUHOMN VIV MeTacTa3upylmen OITYyXOJIBIO.
[lpennouyTmTeJIbHO, 3JIOKAUYECTBEHHOE HOBOOOpas3oBaHue ABJISAETCSA
T'eMaTOJIOTMUECKMM 3JIOKAUeCTBEeHHEIM HOBOOOpasoBaHUeM, U, 0OoJiee
IPenlouTUTEeJIbHO, 3JIOKaueCTBEHHOE HOBOOOpPa30OBaHME IIPelCTaBJISAET
cobon XPOHUYECKUM JIMMOQO LU T aPHEI JIeiKo?3 (CLL) . Opyrue

3aboJieBaHMda, DoOojanrecsa JeUeHUI C MCIOJIbL30BaHueM KOMIIOBULINM U
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CIIOCOOOB IIO M300pPeTeHM, BKJIOUAKT BUPYCHEEe, OaKTepMaJIbHEHE U
napasuTapHbEe MHOEeKLMM, a TakKXe ayTOMMMYHHEEe 3aboJjieBaHuA.

B OODHOM M3 BapMaHTOB OCYIECTBJIEHUA MN300peTeHMre OTHOCUTCH K
KJeTKe (HanpuMmep, T-KJIeTKe), CKOHCTPYMPOBAHHOM IJIA DSKCIPEeCCUU
CAR, 1me T-rJjeTka c CAR MOpOoABJILeT IIPOTUBOOIIYXOJIeBOE CBOMCTRBO.
CAR 1o u300peTeHuid MOXHO KOHCTPYUPOBATL COOepXallM BHEKJIeTOUHHIM
IOOMeEH, comepxammi AHTUT eHCB S 3LB a1 IOOMeEH, CJIMTHEI C
BHYTPUKJIETOUHEIM CUTHAJBHEIM TOMEHOM [O3eTa-Lelu KOoMIJlekca T-
KJIETOUHOTO aHTUTEHHOTO pPelLelTOopHOT'O KOMIJIekca (HaopuMmep, CD3-
nzera) . CAR o m300peTeHMI IIPM BKcOpeccum B T-kKjJeTke crnocobeH
rnepeHanpaBJIfaTh pacrio3HaeaHue aHTUT eHa Ha OCHOBaHUU
CHNelMOUUHOCTHY CBASEBAHMSA aHTUIEeHa. I[IpUMepOoM aHTUTeHa MABJISAeTCd
CD19, T.K. BTOT aHTUITEH >KCIPECCUPYETCSH Ha 3JIOKAUeCTBEHHHX B-
KjIeTkax. OOHAKO M300peTeHMe He OTpPaHMUeHO BO3OeMCTBUeM Ha CD19.
T.e. wn300peTeHMe BKJOUaAeT JOOYKD aHTUTEHCEA3HEBAKIYD MOJIEKYIIY,
KOTOpasa IIpKM CBA3HEHBAHUM C €& POIOCTBEHHBM aHTUITeHOM IeMCTByeT Ha
OIIYyXOJIEBYIO KJIETKY TaKuUM obpasoM, uTo OnIyxXoJieBasd KJIETKAa
npekpamaeT pacTM, WIM BHI3HBaAKLT ce TUbesylb, WIM MHade BJIUAKLT Ha
Hee TakuM o00pasoM, UTO CHMXaAT WM YyOalldlT ONYXOJIEBYI Maccy Yy
nauveHTa. AHTUTEHCBA3HBAKIIYIO MOJIEKYITY, NpenrnouTUTeJIbHO,
noaBepranT CIMAHMIO C BHYTPUKJIETOUHHM IOMEHOM OT OINHOM WU
HEeCKOJIbKUX KOCTUMYJIATOPHEIX MOJIEKYJI n o3eTa-lLenn.
[MpeOrnouTuTeJIbHO, aHTUITEeHCBASHBAKIIYK MOJIEKYJIY IIOOBepTalT CJIMAHUI
C OIHMM WJIM HECKOJBKUMMMY BHYTPUKIIETOUHHMM JOMeHaMM, BHOPaHHBMMA
M3 TPYNNOE CUTHaJbHOTO nOoMeHa CD137 (4-1BR), cHI'HAJBHOT'O IOOMEHa
CD28, CHMI'HaJILHOTO nDoMeHa CD3-mzeTa M JIOOOM MX KOMOMHALMM.

B omHOM M3 BapMaHTOB ocymecTBJeHMd CAR 1O M300peTeHUD
CONEPXUT CUTHAaJIbL HEM OOMeH CD137 (4-1BB) . 370 ABJIAETCHA
pPes3yJILTaToM TOTO, UTO HAaCTOodAllee M300peTeHMe UYacCcTUUHO OCHOBAHO
Ha OOHapyXeHUM TOoTo, uUuTo CAR-omocpenoBaHHHE T-KJIIETOUHLEE OTBETH
MOXHO OOTIOJIHUTEJIEHO YCUIIMBATH nodapJieHVEM KOCTHUMYJISATOPHBIX
IOOMEHOB. HamnpuMmMep, BKJIOUEeHME CUITHaAJIBHOTO nomeHa CD137 (4-1BB)
SHAUUTEJILHO IIOBHIIAET MIPOTUBOOIYXOJIEBYID aKTUBHOCTL U IIOOOepXaHue
T-xJjeTok C¢ CAR 1in Vvivo IO CpaBHEHMID C MIEHTUUHLIMM B OCTAaJIbHOM
T-xjerkavu ¢ CAR, He CKOHCTPYMPOBAHHHEMU OJIA 5SKcIpeccum CD137

(4-1BB) .
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KomMriosmuimsa

HacTosamee wm300peTeHMe OTHOCUTCA K XVMEPHOMY aHTUIEHHOMY
penenTtopy (CAR), coIepxameMy BHEKJIETOUHHM ¥ BHYTPUKJIIETOUHHM
IOOMEeH. BHEKJIE TOUHEM IOOMeH COOEepPXUT MHUIIEHE — CIIEe UM QUUHEI
CBABHBAKIMNMY BJIEMEHT, MHaue oO0O3HAUaeMBM KakK aHTUTEeHCB S 3LBAamUi
bparmMeHT. BHYTPUKIIETOUHHM IOMEeH WM, WMHaue, LMUTOILJIa3MaTHUUeCKUM
OOMEH COOEPXUT KOCTUMYJIATOPHYI CHUTIHaJIbHYKD o08JlacTb UM  4YacThb
o3eTa-lenn. KoCTUMyJIATOpHas CHuI'HajlbHad o6JlacTb OTHOCUTCH K
yactu CAR, coIepxalel BHYTPUKIJISCTOUHHEM IOOMeH KOCTUMYJISTOPHOM
MOJIEKYJIH. KocTumMyJI1aTOpPHEE MOJIEKY JIEI ABJIARTCSA MOJIEKYJIaMU
KJIETOUHOM IIOBEPXHOCTM, MHHMM, UeM aHTUTeHHHEe PelLelTOPH WM UX
JMTaHOE, Heobxomumele Jg DO0OeKTUBHOTO OTBeTa JUMOOUMTOB Ha
AHTUTEH.

MexIy BHEKJIETOUHEIM IOOMEHOM M TpaHCMeMOpaHHBEM »OoMeHOM CAR
IV MeXOy LIUTOIJIa3MaTUUeCKMM IOMEHOM UM TpaHCMeMOpaHHEM IJOMEeHOM
CAR MOXHO BCTpaMBaTh CIIeVCepHHIL HOOMEH. Kak IOpMMeHAT B
HacTofAlleM ONMCaHuM, TepMMH "ChoelcepHEM IOMeH", KakKk I[IpaBUJIo,
O3HavaeT JIoOOM OJIMIO- WMJIM IIOJUIENTUI, O(YHKUMOHUPYKIMM, CBA3HBAMA
TpaHcMeMOpaHHBN IOIOMeH C BHEKJIE TOUHEIM IOIOMEeHOM I

InMTOoIlJlasMaTnMYe CKMM ITOMEHOM B IOJIMIIEIITUIHOM nelinn. CneﬁcepHHﬁ

OOMEH MOXeT comepXaTb 10 300 aMMHOKMCJIIOT, MIPEeNIOUTUTEJIbHO — OT
10 mo 100 aMMHOKMCJIOT M HauboJiee NPedlloUTUTeJIbHO - oT 25 nmo 50
AMUHOKMCJIOT .

AHTUTEHCBASHBaAKIMM QpaTrMeHT

B omHOM M3 BapMaHTOB ocymecTBJeHMd CAR 1O M300peTeHUD
COOEPXUT MUIIeHe — CIIeUUOUUHEIN CB A3HBaKMIUM BJIEMEHT, MHaue
ofosHavaeMeElM KaK aHTHUTeHCBA3HBaKmMUNM oGparMeHT. Brbop odoparMeHTa

3aBMCHUT OT THIIa M KOJIMUYEeCTBa JIMI'aHOOEB, OIIpelelIAKINMX IIOBEPXHOCTE

KIIeTKM-MMIIEeHNM . Hanpmmep, AHTUT' €HCB S 3:B allmni IOMeH MOXHO
BH@MpaTb IJIA PacIlIO3HaBaHMA JiiT'aHIoa, neﬁCTBymmePo KakK
HOBerHOCTHHﬁ KJI€ TOUHEM MapKep Ha KJIIeTKaX—MHMIIeHAX,
aCCOLMMPOBAHHEX C KOHKPETHEM COCTOAHNVIEM 3aboJyiIeBaHMA . TakmMm

o0pasoM, I[IPVMEPH MapKepOB KJETOUHOM IOBEepPXHOCTM, KOTOPHE MOTYT
IeICTBOBAaTH Kak JIMT aHIE oJiAa IOoMeHa AHTUTEHCBAS3EBAKIETO
dpparmMeHTa B CAR 10 M300peTeHnn, BRJIIOUAIOT MapKepHl,

aCCoOlMMpOBaHHEE C BUMPOYCHEIMN , GaKTepMaHbHHMM n  IIapasrTapHBEMA
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VHQEKIVAMUA , Ay TOMMMYHHEIMM  3a00JIeBaHMAMU W 3JIOKAaUYeCTBEHHBEMU
KJIETKaMMA .

B omHOM M3 BapMaHTOB ocylmecTBJeHMaS CAR 10O mM300peTeHUD
MOXHO KOHCTPYMPOBATE IOJIS BO3OEMCTBMA Ha MHTEPEeCYRIUM OIIyXOJIeBHM
aHTUTEeH ocpencTBOM KOHCTPYUPOBaHUA KeJlaeMoT'o
AHTUTEeHCRBASERBAKIIETO dparMeHTa, ClIHeluduuecKM CBA3HBaKIEIOCHd C
AHTUT'€HOM  Ha OIIYyXOJIeBOM KJIETKEe. B KOHTEeKCTEe HacToAmeIro
n300peTeHnd "OIIYyXOJIEe BB aHTuren", WJIN "aHTUTeH
TUIIEPIPOINPepaTUBHOTO HapymeHUa" wuiaM "aHTUIeH, acCCOLUMMPOBAaHHLM
C TUIepHpoJiMpepaTHMBHEIM HapylmeHueM"  OTHOCUTCS K  aHTUIT'eHaM,
TUIIMYHEIM [OJIS KOHKPETHHEX IUIePpHpoIMdepaTUBHEX HapymMeHuM, TaKux
KaK B3JIOKaueCTBeHHOe HOBOOOpa30BaHMe. AHTHUI'EHH, I[IPeldCTaBJIEHHEE B
HaCTOAMEM OMNMCAHUM, BKJIOUAKT MCKJIOUMTEJBEHO B KaudeCcTBe IIpMMepa.
CrmMcok He IpelHas3HaueH IJIA OTpaHWYeHusd, Y  IOOTIIOJIHUTEJIbHHE
opuMepH OyOyT OUeBMIOHH CIelMaIMcTaM B 2ToM o6JacTH.

Oy xoJIeBEE AHTUT €HH ABJIAKOTCSA BeyxkaMu, NIpOOyLNPY EMEIMU
OIIyXOJIEBEIMM KJIETKAaMM, BE3HBAMIMMKM MMMYyHHHEM OTBET, KOHKPETHO,
OTIOCpelly EMEIE T-KJIeTKaMM VIMMY HHEIE OTBETH. BriGop
AHTUTeHCBA3HRBAKIIETO (pparMeHTa I10 M300peTeHMO OyIeT 3aBUCETBH OT
KOHKPEeTHOT'O Tulla 3JIOKaueCTBEHHOT'O HOBOOOpa30BaHMA, IIOIOJIeXallel'o

JeueHMo. ONYyXOJIeEBEHE AaHTUITEHE XOPOWIO M3BECTHH B sTOM 0BJIACTU U

BKJIOYAT, HalpuMep, TJIMOMa—acCCOUMUPOBaHHEM AQHTUTEH,
KapLUMHOSMOPMOHAJIL HEIM AHTUT eH (CEA), B-XOPUMOHUYUECKUMN
TOHaAOOTPOIINH yeJIOBEKa, ajibdha-deTonpoTEenH (AFP), JIEKTUH—

peakTuBHEN AFP, TupeorjobyimuH, RAGE-1, MN-CA IX, TejioMepasHas
obpaTHasa TpaHCKpUIITasa UJeJIOBeKa, RU1, RU2 (AS), KUIIeUHa A
KapbokcuascTepa3a, mut hsp70-2, M-CSF, npocras3a, OpOCTaTUUECKUN
crnelunMdUUecKU aHTUIeH (PSA), PAP, NY-ESO-1, LAGE-1a, pb3,
[IPOCTENH, PSMA, Her2/neu, CYPBUBMH U TeJioMepasa, AHTUIT eH
KapLUMHOME npoCcTaTeE— 1 (PCTA-1), MAGE, ELF2M, BJjlacTasa
HeuTpoduIoB, 20pmH B2, CD22, MHCYJIMHOIOIOOHHM (akKToOp poCTa
(IGF)-I, IGF-II, peuentop IGF-I u Me30TeJIMH.

B OIDHOM M3 BapMaHTOB OCYHMECTRBJIEHUSA OIYXOJIEBHM aHTUIEH
COOEepPXUT OIOMH WJIM HECKOJBKO BIUTOIOB OINYyXOJIEBEIX aHTUTEHOB,
ACCOLUMPOBAHHEX CO 3JIOKAUECTBEHHOM OIyXOJib. 3JI0KaueCTBeHHEHE

OITYyXOJIN SKCIIpeCccHrupyeT rAan OeJIKOB, KOTOPEHE MOT'YT CIIYXUTBb B
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KauecTBe aHTUIeHOB-MMIMeHeW IJS MMMYyHHOTO OTBeTa. OTU MOJIEKYJIH
BKJIOUAT, B KauecTBe HeOT'pPaHUUMBanX IpUMEPOB,
TKaHeCIleUMPMUeCKe aHTUI'eHBl, Takue kKak MART-1, TuposuHasza u GP
100 mpm w™MeJlaHOMe M IIpocTaTUUecKasd Kucjasa o¢ochpaTraza (PAP) wu
IpoCcTaTuueCKUM crielundmUUe CcKmUm AHTUTEH (PSA) npu pake
npencTaTeJIbHOM XKeJjie3b. [pyTuMe MOJIeKYJIH-MUIIeHM [IpMHaOJIexaT K
TpYIle YUYacTBYKRIMX B TpaHchopMallMM MOJIEKYJI, TaKMX KaK OHKOI'eH
HER-2/Neu/ErbB-2. Eme OIHOM TPYIION AHTUTEHOB-MUIIEHEN ABJISOTCS
OHKOeTaJIbHEEe AaHTHUIeHH, TakKMe KaK KapLUMHOSMOPMOHAJILHBEIM aHTUIeH
(CEA) . IIpu B-kJIeTOUHOM JIMMboMe VIMMYHO TWJIO Oy JINH
Oy XOJIECIEeUPUUHOTO OO THUIIA obpasyeT, B CYIHOCTH,
ONyXOJIeCIIeNOUUHEY UMMYHOTJIOOYJIMHOBEHY AaHTUIeH, VHUKAJLHBEM OJId
OTHOeJIbHOM ONYyXOJM. AHTHUITeHH B-kJIeTouHOM IUGOepeHUUPOBKM, TakKue
kak CD19, CD20 wm CD37 4gBJARTCA JPYI'MMM KaHIVJIaTaMM IJIS
AHTUTEeHOB-MMIIeHEeN IMIpM B-KJeTOoUuHOM JuMboMe. HeKOTOpHEe U3 BTUX
anturenor (CEA, HER-2, CD19, (CD20, wuaMoTMII) C OT'pPaHMUYEeHHEM
YCIIEXOM VCIIOJIb 3YIOT B KauecTBe MUIIeHeMn oJisa IIaCCHUBHOM
VMMyHOTepaluy C MCIOJIb30BaHMEM MOHOKJIOHAJIBHEIX aHTUTEJI.

Tun onyxoJieBOT'O aHTUIeHa, ONUCEHBaAeMOTO B M300peTeHUN,
TakKXe MOXeT MABJIATBCH OIYXOJIECHEeUMPMUHEIM aHTuUI'eHoM (TSA) wiu
aCCOLUMMPOBAHHEIM C OINYXOJIBID  AHTUI'€HOM (TAA) . TSA dABJAeTCH
YHUKAJIBHEIM [JI9 OIYXOJIEBHX KJIETOK M He IIPUCYTCTBYeT Ha IPYyIUX
KJIeTKax B oOpraHu3Me. TAA-aHTUIeH He HABJAeTCS YHMKAJIbBHBEIM OJIA
OIIYXOJIEBHX KJIETOK UM TaKXe SBKCIPEeCCUPYEeTCHd Ha HOPMAaJIBHEIX KJIeTKaxX
B YCJIOBUAX, NPenaTCTBYIIMX VHIOYLUPOBaHUI COCTOSHUSA
VMMYHOJIOTMUECKOV TOJEPaHTHOCTM K aHTHUIeHYy. OKCIpecCUus aHTUIeHa
B OINYXOJM MOXEeT IMIPOUCXOOMUTL B VCJIOBMAX, II03BOJILRIMUX WMMYyHHOMN
CHUCTeMe OTBeUaTh Ha aHTureH. TAA MOTYT HABJIATHECA aHTUIeHaMu,
DKCIOPEeCCUPYEMEIMM Ha HOPMAaJIbHEIX KJIeTKax IIpM pa3BUTUM IJIona,
Korja VMMyHHas cucTeMa  ABJIAeTCSA  HespeJo UM He  CHocofHa
OTBEeUYaTh, WM OHM MOTYT HABJATLCA AHTUTEeHaMM, I[IPUCYTCTBYIVMA B
HOpMe Ha KpalHe HUMBKMX VYPOBHSAX Ha HOPMaJIbHHX KJIeTKax, HO
DKCIPEeCCUPYEMEIMM Ha Topasno 0oJiee BECOKUX YPOBHAX Ha ONYXOJIEBEBIX
KJIeTKaxX.

HeorpaHnumpamwimmre IIpuMepe TSA- wmiv TAA-aHTUTEHOB BKJIOUAIT

cijenyomue: aHTUTeHH oubbepeHUMPOBKM, Takue Kak MART-1/MelanA
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(MART-1), gpl0O0 (Pmel 17), TUPO3MHAa3a, TRP-1, TRP-2 u
ONlyxXOJIeCIeludMUHEEe MyJIbTUIIMHEMHEE aHTUIeHE, Takue Kkak MAGE-1,
MAGE-3, BAGE, GAGE-1, GAGE-2, pl5; TUIIEPAKCIPEeCCUPYEMEE
SMOPMOHAJILHEIE aHTUIEHH, TakMe KkKak CEA; TITUIEP3KCIPEeCcCUpYeEMEe
OHKOTE€HH ¥ MyTaHTHHE TeHB OIIYXOJIEBEHX CYIPeCCOpPOB, Takue Kak
P53, Ras, HER-2/neu; YHUKAJILHEE OIIYyXOJIeBHE AHTUT eHEH,
ofBpasynmuecs B pes3yJibTaTe XPOMOCOMHEX TpaHCJOKaluy, Takue Kak
BCR-ABL, E2A-PRL, H4-RET, IGH-IGK, MYL-RAR; u BUPYCHEE
aHTUT' €HEH, TakyMe KaK aHTuT'eHH EBVA Bupyca OSnmrTelH-Bapp u
aHTUTeHH E6 m E7 nammiainoMaBupyca udeJioBeka (HPV). Ipyrue OoJbImMe
AHTHUTEeHH Ha OCHOBe O0OeJIKOB BKJIoUaoT TSP-180, MAGE-4, MAGE-5,
MAGE-6, RAGE, NY-ESO, pl8berbB2, pl80erbB-3, c-met, nm-23H1,
PSA, TAG-72, CA 19-9, cCcA 72-4, caM 17.1, NuMa, K-ras, ©OeTa-
kaTeHuH, CDK4, Mum-1, plb5, pl6, 43-9F, 5T4, 791Tgp72, auvda-
bpeTonpoTEUH, eTa-HCG, BCA225, BTAA, CA 125, CA 15-3\CA
27.29\BCRAA, CA 195, CA 242, CA-50, CAM43, CD68\P1, CO0O-029, FGF-
5, G250, Ga733\EpCAM, HTgp-175, M344, MA-50, MG7-Ag, MOV1S,
NB/ 70K, NY-CO-1, RCAS1, SDCCAGlo, TA-90\Mac—-2-CcBA3LIBalmmil
6eJlok \IMKJIOOMIMH C-acCcouMmMpoBaHHelt 0Oejiok, TAAL6, TAG72, TLP wu
TPS.

B NPeniIouTUTEeJIEHOM BapuaHTe OCYIeCTBJIEHUA
aHTUTeHCBA3HBaIUY bparMeHT CAR HalleJJeH Ha aHTUIeH, BKJIOYAalMUM,
B KaueCcTBe HeoTI'paHMUMBAKMMX OIpuMepoB CD19, CD20, CD22, RORI1,
MesoTeJMH, CD33/IL3Ra, c-Met, PSMA, myukoJsmoun F77, EGFRvIII,
GD-2, MY-ESO-1 TCR, MAGE A3 TCR m T.1.

B  3aBMCHUMOCTM  OT  XeJlaeMOoI'O aHTureHa-MumeHu  CAR 110
n300peTeHNid MOXHO KOHCTPYMUPOBATH BKIOUYAKIKMM COOTBETCTBYMUN
AHTUT eHCB 3B alImi bparmeHT, CrnelnPUUIHHM 0JIs KeJjlaeMoTIo
aHTHUIeHa—MUIIEHN Hanpuwmep, eCcJm CD19 ABJISAETCH XeJlaeMBIM
AHTUIeHOM-MUIIEHBD, B KadeCTBe AaHTHUIeHCBA3HBaAKIeI'o QpalMeHTa IJid
BCcTpambaHud B CAR I[I0O M300peTeHMI MOXHO MCIOJB30BATH AaHTUTEJIO
nportue CD19.

B oOHOM W¥3 BapMaHTOB OCYUWECTRBJIEeHMSA aHTUIEeHCRSI3LBamUi
dparMenT CAR 1o wmu3o0OpeTeHMI HalleJeH Ha CDI19. IlpennoudyTmMTeJIBHO,
AaHTUTeHCBA3HBalmMy ¢parMeHT B CAR 1o mu3o0bpeTeHMIO ABJISIeTCAa ScFv

I[IpoTHEB CD19, roe IIiocJienoBaTeJIEHOCTDB HyKJ’[eMHOBOﬁ KMCJIOTHL SCEvV
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npoTme CD19 comepXmMT IIOCJIeOOBaATEJIbHOCTHL, IIpMBeleHHYK B SEQ ID:

14, B OOHOM M3 BapMaHTOB OCYIECTBJIEHMA IIOCJEeNOBaTeJIbHOCTD
HYKJIEMHOBOM’ KIMCJIOTEHL sckv [IPpOTUB CD 19 COOEePXUT
[IOCJIeOOBaTEJILHOCTE HYKJIEMHOBOMU KMCJIOTEH, KOIOIMPYIIIYIO

aMMHOKMCJIOTHYI IIOoCJiefoBaTesibHOCTE SEQ ID NO: 20. B OpyroMm
BapMaHTe OCVYIIECTBJIEHUSA scFV-uacTb CAR [IPOTUB CD19 infe)
n300peTeHU0 COIEepPXUT AMUHOKMCJIO THYIO I0CJIeNOBaATEJIBLHOCTE,
npuBeleHHy® B SEQ ID NO: 20.

TpaHcMeMOpPaHHBM JOMEeH

uTo kacaeTcsd TpaHCMeMOPaHHOT O IOoMeHa, CAR MOXHO
KOHCTPYMPOBATL CcoOepXallMM TpaHcMeMOpaHHHM OOMeH, CJIUTHHI C
BHEKJIETOUHEM »noMeHoM CAR., B oOOHOM M3 BapMaHTOB OCYIIECTBJIEHUI
VCIOJbL3YIT TpaHCcMeMOpaHHHM OOMeH, B IIpMpOode acCCOUMMPOBAHHEM C
OOHMM M3 »OOMeHOB B CAR. B HeKOTOPHX CJydasax TpaHCMeMOpaHHHM
IOIOMEeH MOXHO BHOMPATE WIM MOIUPUIIMPOBATE S3aMeHOW aMMHOKMCJIIOTEH
ojsa  m30eXxaHMsa CBASHBAHUA TakMx JOMEHOB C TpaHcMeMOpaHHBEMU
OOMeHaMM TeX Xe WIM OpyImx OeJIKOB Ha IIOBEPXHOCTM MeMOpaHH OJId
MUHYMM3alLUM B3aMMOIEVMCTBUM C OPYTUMM KOMIIOHEHTaMM PelLelTOpPHOTO
KOMILJIEKCa .

TpaHcMeMOpPaHHBM OOMEeH MOXHO IIOJIydaThb M3 I[OIPUMPOOHOTO WM
CMHTETUUECKOT'O MCTOUHMKA. ECJIM MCTOUHUK HABJIA€TCA [IPUPOLOHEM,
OIOMeH MOXHO rnoJjiyyarThb nus3 JI060T0 MeMOpPaHOCBA3aHHOTO ZNRZ!
TpaHcMeMOpaHHOTO Oejika. TpaHcMeMOpaHHHE OO0JIacTU OJId KOHKPETHOI'O
VCIIOJIE30OBaAHUA B DSTOM M300peTeHMM MOXHO I[IOJIydaThk U3 (T.e.
IOJIyYaTh CoOIOepXalMVMM, I[1I0 MeHbIleM Mepe, TpaHcMeMOpaHHEHEe 00JIacTH)
anbda—-, OeTa- MIM »Oz3eTa-lenu T-KJIeTOUHOTO pelentopa, CD28, CD3
srcuioH, CD45, b4, CD5, CD8, CD9, CD 16, CD22, CD33, CD37,
CDhe4, CD80, CD8eo, Cbh1l34, Ccb137, CDh1l54. AJIL TEPHATUBHO,
TpaHcMeMOpaHHBY IOOMEeH MOXeT HABJIATLCA CHUHTeTUUEeCKMM, B STOM
caydae OH OynmeT comepxaThb, NIperMyleCTBEHHO, TUOpodoOHEE
OCTaTKM, TakKMe KaK JeMlIMH ¥ BaJluH. IlIpedlouTHUTeJIbHO, Ha KaxXIoM
KOHIle CHHTEeTHMUECKOTO TPpaHCMeMOpaHHOTO IOMeHa OynOyT oOHapyXMBaTh
TPUILJIET QeHWJIaJlaHMHa, TPpUIITOoaHa U BaJIMHA.

Heo®a3aTellbHO, KOPOTKUM OJUITO— WIM [IOJUIENTUIHHMN JMHKEP,
NpenrnouTUTEeJIbHO, oT 2 1mo 10 AMMHOKMCJIOT B  IJMHY  MOXET

O@paBOBBIBaTb CBAS3b MeXIy TpaHCMeMépaHHBIM IJOMEHOM n
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LIUTOIJIa3MaTUUeCKMM CUT'HAJIbHEIM JoMeHOM CAR. B yacTHOCTM IDUIMIIMH-—
CEepPMHOBHM IOYILJIeT MIPencTaBJgeT CcoOOM MNOOXOOANMM JIMHKED.

[MpenmnouTuTesIbHO, TpaHcMeMOpaHHEM OOMEeHOM B CAR 1o
n300peTeHr0 ABJIAeTCSa TpaHcMeMOpaHHHEM poMeH CD8. B oIOHOM U3
BapMaHTOB OCYHMECTBJIEHKS IIOCJeIOBaATEeJIbHOCTE HYKJIEMHOBOM KMCJIOTH,
Kooupywola g TpaHcMeMOpPaHHBIN IOIOMeH CDS8, COOEPXUT
[IOCJIEOIOBATEJIbHOCTE HYKJIEMHOBOM KMCJIOTH SEQ ID NO: 16. B oIHOM
n3 BaApMaHTOB OCYIIECTBJIEHU A [IOCJIenoBaTeJIbHOCTE HYKJIEMHOBOM
KMCJIOTH, Kooupymoia g TpaHcMeMOPaHHBM OOMeH CD8, CONEPXUT
[IOCJIeOOBaTEJIbHOCTE HYKJIEMHOBOM KMCJIOTH, KOOUPYIIIYO
aMMHOKMCJIOTHYK TIIocjienoBaTeJlbHOCTE SEQ ID NO: 22. B 1Opyrom
BapuaHTe OCYIecTBJIeHMS  TpaHcMeMOpaHHBM OoMeH CD8 CONEPXUT
AMMHOKMCJIOTHYID IIOoCJeloRaTeJIbHOCTL SEQ ID NO: 22.

B HEeKOTOPEIX cIydasax TpaHCcMeMOpPaHHEN IOOMEeH CAR I10

NB00PEeTEeHND COINEPXUT MAPHMPHEN IoMeH CD8. B oOHOM M3 BapMaHTOB

OCYIeCTBJIEHUA [IOCJIeDOBaATEJIEHOCTE HYKJIEMHOBOMU KMCJIOTEL,
Kooupykllas MapHUPHHEM »OoMeH CD8, COIepXUT IIOCJIeOOBRaTeJIbHOCTE
HYKJIEMHOBOM KMCJOTH SEQ ID NO: 15. B o»OHOM W¥3 BapMaHTOB
OCyIeCTBJIEHUSA [IOCJIeDOBaTEeJIEHOCTE HYKJIEMHOBOM’ KMCJIOTEL,
Kooupyklllas MapHUPHEY »HoMeH CD8, COIepXUT IIOCJIeHOBaTeJIbHOCTD
HYKJIEMHOBOM KMCJIOTEL, KOIMPYIIIYIO aMMHOKMCJIIOTHYIO
[IOCJIeDOBaTEJIBHOCTD SEQ ID NO: 21. B IpYyTOM BapMaHTe

OCYMeCTRBJIEHUS MapHUPHHYM goMeH CDS8 COOEePXUT AMVMHOKMCJIO THYIO
rocjyienoBaTeJIbHOCTL SEQ ID NO: 21.

HMTOHHaSMaTquCKVIﬁ IJOMEH

[y TonJyasMaTuuYe CKUM OOMEH W, VHaue, BHY TPUKJIE TOUHLIM
CUTHaJIbHEM »IoMeH CAR 1o u300peTeHMI OTBeUaeT 3a akKTUBaLU IO
MeHbIlel Mepe OOHOM HOopMaJibHOM 2ddekTopHOM  QYHKUUM  KJIIETKU
VMMYHHOM CHCTeMBl, B KOTOpyl IoMemaiT CAR. TepMmuH "sdbexTopHas
byHKIIMA" OTHOCUTCH K crieuMalIM3upOoOBaHHOM byHKIIMM KJIETKMU .
S0bexTOpPHALA OYHKIIM A T-KJIeTKHU, HalpuMep, MOXeT ABJIATHCSA
HUTOJUTUUECKOM AaKTHMBHOCTLI MM XeJIIIepPHOM aKTMBHOCTBLI, BKJIOUALd
Cekpelmri LIUMTOKMHOB. TakuMmM obpa3oM, TepMUH "BHYTPUKJIIETOUHHM
CUTHaJBbHHM »OOMeH" OTHOCHMTCA K uYacTu OeJsika, IIepelapmer CUTHAaJ
sbdexrTOpPHOM GYyHKUIUM u 3acTaBJdmen KJIETKY OCYIIECTBJIIATE

ClIielinaJimsmMpOBaHHYIO (l)YHKI_U/IIO . XoTH, Kak I1paBmJIIo, MOXHO
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MCIIOJIL30BATEL LEJIHM BHYTPUKJIETOUHEM CUTHAJBHHM IOMEH, BO MHOTUX
CIIydasax WMCIOoJIb30BaHMe 1LeJloM lLienM He 4gBJIAeTCcsa Heo®xXoIMMBM. B
cJiydyae  eCyiM  MCIOJB3YIT YKOPOUEeHHYI  YacThb BHYTPUKJIIETOUHOTO
CUTHAJILHOTO IOOMEHa, Takyl YKOPOUEeHHYI YaCTb MOXHO MCIOJB30BaTh
BMECTO MHTAKTHOM Lenor IOpM YCJIOBMM, UTO OHa IepelaeT CUTHAI
sbdexTopHOM OGyHKIUMM. Takum o00pa30M, TepMUH "BHYTPUKJIIETOUHHM
CUTHaJILHEM IOOMeH" MIpenHaszHaueH OJIS BKJIOUEHMS JIoOOM YKOPOUEeHHOM
YJacTM BHYTPUKIIETOUHOI'O CUI'HAJBHOTO IOOMEHa, OOCTATOUHOM  IJIA
nepemaur curHalja 20PeKTopHOM QYHKLMUM.

[MpennouTUTeJIbHEE IpUMePH BHY TPUKJIE TOUHEIX CUTHAJIbHBIX
IOIOMEHOB oJia IIpUMeHeH g B CAR 1o M300peTeHND BKJIOUAIT
UMTOIlJIa3MaTUUYeCKMe IIOCJIeIOoBaTeJIbHOCTHY T-KJIeTOUHOI'O pPelellTopa
(TCR) ™ COpelelTopoOB, IeWCTBYIIMUX COBMECTHO IJIS MHUIMALINMA
repenmaumM CHUI'HaJla I[IOCJIe CB4A3EBaAHMA AaHTUIEeHHOT'O pelenropa, a
Takxe Joboe MNPOM3BOIOHOE WMJIM BapMaHT D2TUX II0CJedoBaTeJIbHOCTEN U
JIHIOOYI  CHUHTETUMUECKYK I[IOCIeOOBaTeJIbHOCTL, obJjlajanmyilo TOM  Xe
OYHKIMOHAJIBHOM CIIOCOBHOCTBIO.

N3BeCTHO, UTO CUI'HAJIOB, TIeHEepUPYyeMbExX TOJIBEKO uepes TCR,
HeIJOCTaTOUYHO MOJIA TIIOJIHOM aKTuBaluuMM T-KJIeTKU, M UTO TakKxe
HeOoOXOOVM BTOPMUYHEM MM KOCTUMYJIATOPHHEM CUTHaJ. TakumM o60pas3oM,
MOXHO CKaszaThb, UYTO akTuBaluMio T-KJIeTKM OIOCPpendylT IBa pPasJIMUHEBIX

KJIlaccCa LIMTOIIJIa3MaTUUYeCKMX nocjienoBaTeJIbHOCTEN, OIliocpenymnmmx

Ilepenaydy CHUT'HaJla: VMHHWIIMMpYymMe AHTHUI'eH—3aBUCHIMYIO IIEePBUYHYIO
aKTHBalVO uepes TCR (HemeqHHe IMTOoIJIasMaTHUYeCKIMe
I1oCJIienoBaTeJIbHOCTH, OoIIocpenyrmre Iepenaudy CUTHaja) u
HeﬁCTBYDMMe AHTUT e€eH—He3aBMCVIMBEIM O@paSOM IOJId obecrieueHmd
BTOPMYHOTI'O MJIn KOCTUMMYJIATOPHOTI'O CHT'HaJla (BTOquHHe

HMTOILJIasMaTUUeCKre IIOoCJIeIOoBaTeJILHOCTHK, OlocpelyilMre IIepemauy
curHalja) .

[lepBUUHHE LMTOIJIa3MaTUIeCKye mocjiegoBaTeJILHOCTH,
olocpelymMe Iepelauy cCcuUTHalla, PperyaupyoT IIepBUUHYID aKTUBAaLM
KoMIiekca TCR CTUMYJIMPYIOMMM WM MHIUOMTOPHHM OOpa3oM. [IepBUUHEBE
HMTOILJIasMaTUUeCKre IIOCJIemOoBaTeJILHOCTH, Olocpelyiiyre IIepenauy
CuUTHaja, »OeMCTByK MMe CTUMYJMPYIVMM o00pa30M, MOTYT COOepXaThb
CUTHaJIbHHE MOTMBE, M3BECTHEE KaK MMMyHOPElLelTOPHHE TUPO3MHOBHE

AKTUBALIMOHHEE MOTUMBH MM ITAM.
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TouMmepsl  ITAM, BRJIOUAKMME [IePBUUHEE LUTOIlJIa3MaTUYeCKMe
IoCcJyieDoOBRaTEeJIbHOCTH, omocpelnywire IIepenmaydyy CcuUI'Hala, “MeKmme
KOHKpPEeTHOEe IIPMMEeHeHMe B M300peTeHVM, BKJIIOUAKT IIOJIYUeHHEEe U3
TCR-mzeTa, FcR-ramma, FcR-b6era, CD3-ramma, CD3-gejpTa, CD3-
BIICUJIOH, CD8, CDh22, CD79a, CD79%b " CDhoed. OcoBeHHO
NPenIouTUTeJSIbHO, eCJM LUMUTOoIlJla3MaTHudecKada MOJIeKyJia, olocpenyoiad
repenpauy curHalya, B CAR 10 n300peTeHND COOEPXUT
LIUTOIJIa3MaTUUECKYKD I[IOCJeOoBaTeJIbHOCTE, oIocpenyoiyil Iepemauy
CUTHaJla, IOJIyuYyeHHYI M3 CD3-m3eTa.

B NPEenrnouTUTeNIbEHOM BapMaHTe OCYIIeCTBJIEHUSA
UMTOoILJIasMaTuueckur moMeH CAR MOXHO KOHCTRPYMPOBATL COIepXalllM
CUTHaJbLHHM »goMeH CD3-mseTa caM 1o cebe MIM B KOMOMHALIMM C
JIIOOBIMU OpYTUMHA KeJla eMBEIMU LUTOIJIa3MaTUU e CKUMA OooMeHaMu,
[IpVMe HYMEIMIL B YCIJIOBUAX CAR 1o M300peTeHn0. Hanpuwmep,
HMTOILJIasMaTUUeCcKul moMeH CAR MoxeT comOepXaTh dYacTh CD3-m3eTa-
HenM ¥ KOCTUMYJIATOPHYKR CHUTHaJlbHy® o6JjlacTs. KocTuMyJdaTopHAad
CUT'HaJIbHa g oBJlacThb OTHOCUTCHA K JacTuU CAR, comepxamemn
BHYTPUKJIETOUHHM IOMEH KOCTUMYJIATOPHOM MOJIeKyJH. KoCTHMMyJISTOpHAaM
MOJIEKYJIa HABJISAEeTCS MOJIEKYJIOM KJIIeTOUHOM IIOBEepPXHOCTHM, WMHOM, UeM
AHTUT eHHHM peLenTop ZNRZN ero JIMTaHIH, HeOoOXOoOuMEIe OJid
50beKTUBHOTO OTBeTa JMMOOLUMTOEB Ha  aHTUTEeH. [TopuMeps TakmUx
MOJIEKYJI BKJIOualoT CD27, CD28, 4-1BB (CD137), 0X40, CD30, CD4o0,
PD-1, ICOS, OYHKIUMOHAJLHO-ACCOUUMPOBAHHENM aHTUIeH JMMOOLUMTOB-1
(LFA-1), CD2, CD7, LIGHT, NKG2C, B7-H3 wu Juradnpn, clIeluduuecKM
cBAsHBalmmiicss ¢ CD83, u T.m. TakuM o00pasoM, XOTsS B IIpUMepe
n300peTeHrI B KaueCTBe KOCTUMYJISTOPHOTO CUTHAJBHOTO DJIEeMeHTa
ONIMCHBAKT, TIJlaBHEHM oOpaszsoMm, 4-1BB, B o0ObeM WM300peTeHMI TaKXe
BXOOAT OPpYyITMe KOCTUMYJIATOPHEE SJIEeMEeHTH .

[IuTonIasMaTUUeCKue NOoCIenoBaTeJIbHOCTH, orocpenyoume
Iepemavyy cCuUIHaja, B LIMTOILJIa3MaTUUeCKOM CHUTHaJIbHOM dYacTu CAR 1o
n300peTeHno, MOXHO COeIMHATL IpyD' C IPpyT'OM B CJIydalHOM WJIM
crieliajib HOM nopsanke. HeobdazaTelnbHO, cCoeIVHeHue MOXeT
o0pas0BEHBATEH KOPOTKUM OJINTO— WU IOJIUIIE NI TU O HEI JIMHKED,
OIpenrnouTmuTesIbHO, OoT 2 @mo 10 aMMHOKMCIIOT B IJIMHY. B UYacTHOCTH
TJIMLIMH-CEPUHOBHM OYILJIET ABJAETCH MNOOXOOANMM JIMHKEPOM.

B OIJHOM nus BapMaHTOB OCYyIeCTBIJIECHUA LM TOIIJIa3MaTHUUeCKUN
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IOMEeH KOHCTPYUPYIT CcomOepXallMM CHUTHAaJIbHEM »OoMeH CD3-m3eTa U
CUTHAJILHEM IOOMEH CD28. B OpyTOM BapMaHTe OCYIIeCTBJIEHUA
LUUTOIJIa3MaTUUECKMM OOMEH KOHCTPYMPYIT CcOoIepXallMM CHUI'HAaJIbHBM
noMeH CD3-m3eTa M CUTHaJbHHM »noMeH 4-1BB. B eme OOHOM BapuaHTe
OCYImEeCTBJIEHUS LIUTOIJIa3MaTUUECKUN IOOMeH KOHCTPYUPYIT CoIepXall/M
CUTHaJILHEM OoMeH CD3-m3eTa M CUT'HaJbLHEM moMeH CD28 m 4-1BB.

B oOHOM M3 BapMaHTOB OCYHECTRBJIEHMS LIMTOIJIa3MaTUueCKUM
noMeH B CAR 1o M300peTeHMI KOHCTRPYMPYIT CcoIepXallMM CUI'HAJLHLBM
IoMeH 4-1BB n CUT'HAaJIbL HEI IoMeH CD3-m=zeTa, roe
[IOCJIeIOBATEJILHOCTE HYKJIEMHOBOM KMCJIOTH, KOIMpymAasd CUITHAJILHBIM
noMeH 4-1BB, COOEpPXUT II0CJeIOBaATEJIbHOCTL HYKJIEMHOBOM KUCJIOTH,
opuBeleHHyio B SEQ TD NO: 17, ¥ OOCHeIOBaATEJIbHOCTL HYKJIEMHOBOM
KMCJIOTHI, KoOupymoia g CUTHAaJILHEM OOMeH CD3-nzeTa, CONEPXUT
IOCJIeIOBATEJILHOCTE HYKJIEMHOBOWM KMCJIOTH, OIpuUBedeHHyl B SEQ ID
NO: 18.

B oOoHOM M3 BapMaHTOB OCYIIECTBJIEeHMS ULUUTOIJIasMaTUueCKUMn
noMeH B CAR 1o M300peTeHMId KOHCTPYMPYIT CcoIepXallMM CUIHAaJbHBM
IOMeH 4-1BB u CUT'HAJILHBI IOMeH CD3-m=3eTa, e
[IOCJIeIOBATEJILHOCTE HYKJIIEeMHOBOM KMCJIOTH, KOIMpyKmasd CHUIHAJbHBN
noMeH 4-1BB, COOEPXUT I[IOCJEeIOBATEJIbHOCTL HYKJIEMHOBOM KUMCJIIOTH,
KOOUPYKIYD aMMHOKMCIIOTHYIO IIOCJemoBaTeJIbHOCTE SEQ ID NO: 23, u
IOCJIeNOBATEJIbHOCTE HYKJIEMHOBOM KMUCJIOTH, KOOMPYKIAas CUTHAaJbHBMN
OOMeH CD3-m3eTa, CONEPXUT [IOCJIenoBaTeJIbHOCTE HYKJIEMHOBOM
KMCJIOTE, KOIOMPYIIYID aMUHOKUCJIOTHVYID IIocJiemoBaTeJIbHOCTE SEQ ID
NO: 24.

B oOHOM M3 BapMaHTOB OCYIECTBJIEHMS LIUTOIJIa3MaTUueCKUN
noMeH B CAR 10 M300peTeHMIO KOHCTRPYMPYIT coIepXallMM CUIHAJLHBM
noMeH 4-1BB M cHUI'HaJIbHEM JoMeH CD3-O3eTa, I'Ie CHUI'HAJbHHEM IJOMeH
4-1BB COOepXMUT aMMHOKMCIIOTHYI IIOCJIEOOBATEJILHOCTL, IIPHMBEIEHHYI B
SEQ ID NO: 23, " CUT'HaJIbL HEI IOMeH CD3-m3eTa CONEPXUT
aMMHOKMCJIOTHYK IIOCJIEOOBATEJIbHOCTE, NpMBemeHHy® B SEQ ID NO: 24.

BeKTOPEL

HacTosdumee n3obpeTeHne OTHOCUTCH K KOHCTPYKLUNU IHK,
comepxalmemn [IOCJIeOOBaATEJIEHOCTHY CAR, Toe IIOCJIeDOBATEJIbHOCTE
COOEPXUT [IOCJIenOBaTEeJIbHOCTE HYKJIEMHOBOM KMCJIOTH

AHTVT'eHCBA3EBAKIEI' O @parmeHTa, q_)yHKLU/IOHaJ'[bHO CBA3aHHOTO C
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IIOCJIeDOBaATEJIBHOCTEIO HYKJIEMHOBOM KM CJIOTEL BHYTPUKJIETOUHOTO
OOMeHa. pumMep BHYTPUKJIETOUHOTO IOOMeHa, KOTOPHM MOXHO
MCIOoJIb30BaTs B CAR 1O M300peTeHMD, BKJIOUAET, B KauecCcTBe
HeOoTpaHUUMBAalKX IIPUMMEPOB, BHYTPHUKJIETOUHHM m»OoMeH CD3-m3eTa,
CD28, 4-1BB m T.I., B HEKOTOpPHX cJydaax CAR MOXeT COIOepXaThb
Jobyio koMOuHauumio CD3-pms3eTa, CD28, 4-1BB u T.1I.

B omHOM M3 BapMaHTOB ocylmecTBJeHUa CAR T[IO0 M300peTeHUD
comepxuT ScFv npormuB CD19, MapHUPHEM M TpaHCMeMOPAaHHBM OOMEeH
CD8 uyeJjioBeka M CUITHaJlbHBEIe OoMeHH 4-1BB m CD3-m3eTa ueJjiloBeKa. B
OOHOM M3 BAPMAHTOBR OCYIMECTBJIEHMSI IIOCJIeIOBaATeJIbHOCTL HYKJIEUMHOBOMU
KMCJIOTHL, KoIomupyoma g CAR 10 n300peTeHNnn, COOEPXUT
[IOCJIeIOBATEJILHOCTE HYKJIEMHOBOWM KMCJOTH, IIpUBedeHHyl B SEQ ID
NO: 8. B o@mpyroM BapMaHTe OCYMEeCTBJIEHUA IIOCJIeIOBaTeJIbHOCTE
HYKJIEMHOBOWM KMCJIOTH, komoupyiomas CAR 1o M300peTeHMI0, COOEPXUT
IIOCJIeOOBaTEJIbHOCTE HYKJIEMHOBOM KMCJIOTH, KOOUPYIY
aMMHOKMCJIOTHYK IIocjienoBaTeJlkHOCTE SEQ ID NO: 12. B 1gpyrom
BapMaHTe OCYIeCTBJIEHUA CAR 1o M300peTeHND COOEPXUT
aMMHOKMCJIOTHY IIOCJIEOOBATEJIbHOCTEL, IIpUBeOeHHy® B SEQ ID NO: 12.

[locmenoraTeJIbHOCTHU HYKJIEMHOBOM KMCJIOTHI, KOoOUpyomre
XejlaeMele MOJIEKYJIE, MOXHO IIOoJIydYaThb C MCIOJIb30BaHMEM M3BECTHEX B
sTOM 0BJacTM pPeKOMOMHAHTHHX CIocoBOB, TakKMxX KakK, Halpumep, C
[IOMOWILI0 CKPMHMHI'a OMOJIMOTEK M3 KIETOK, HSKCIPpeCCUpyKRnuxXx I'eH,
BHIOEJISA T'eH W3 BeKTopa, O KOTOpPOM M3BECTHO, UTO OH €TI0
BKJIOUAET, WM BHIOEJASI €70 HalpiAMyln M3 CcomepXallMxX eTro KJIEeTOK U
TKaHeM C MCIOJb30BaHMeM CTaHIaPTHEX CIocoBoB. AJILTEePHATUBHO,
MHTepeCcyommn TeH yale MOXHO [1OJIy4aTh CHMHTEeTUUECKH, yeM
KJIOHVPOBATE .

HacTosmee wm300peTeHMe TakKXe OTHOCKUTCH K  BeKTopawu, B
KOTOpHEe BCTpampawT [JHK 0o HacTodmeMy MW300peTeHMI. BeKTOpPH,
MOJIYUEHHEE U3 pPEeTPOBUPYCOB, TakKMX KakK JIeHTUBUPYC, SABJISOTCH
IOOXOOAMUMY MHCTPYMEeHTaMM IJIS OOCTWXeHMS OJIUTEeJIbHOM IIepenaun
T'eHOB, T.K. OHU oeJjamnT BO3MOXHOM OJINTEeJIEHYI CTabUIIBEHYII
MHTeTpallMin TpaHCTeHa M eT0 pPa3MHOXeHMe B OOUepPHMX KJIIeTKax.
JIEHTUBMPYCHEE BEKTOPH 0O0JlafamnT OONOJIHUTEJILHEM [IPeVMMyIleCTBOM II0
CPaBHEHMI C BeKTOopaMHu, IIOJIYUeHHHMM M3 OHKOPEeTPOBUMPYCOB, TaKMUX

KaK BUPYCEH JIeIKeMUIM MbI[HefI, cocrodmrviMm B TOM, uTo VIMM @ MOXHO
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TPaHCOyLIMpOBaThb HerOﬂM®epMpyDMMe KJIEeTKM, TaKMe KaK I'ellaTOLIMTEHI.

OHU Takxrxe ofJjiamanT IOOITIOJIHM T EJIE HEIM InpermMymeCTBOM HUBKOM
VIMMYHOT'€HHOCTEIO.
BKpaTue, SKCIIpeCCHUMr IIPMPOIOHEIX MJinm CYMHTEeTNMUYECKMX

HYKJIEMHOBHEIX KMCJIOT, KoIupyomux CAR, Kak TI[OIpaBWJIO, HOOCTHUIAKT
bYHKUMOHAJIEHEIM  COeIMHEeHMEeM  HYKJIEeMHOBOM  KMCJIOTH, KoOupyomen
noyunenTtun CAR wmiaM ero uyacTH, C IIPOMOTOPOM, UM BCTpaMBaHMEM
KOHCTPYKLUUM B SKCIPECCUPYIIUNM BeKTOP. BeKTOPH MOTYT IIOIOXOIUTH
I0JIsS peIllUIMKaluM UM MHTeTpallMM B 2YKAPMOTH. THUIMUHHE KJIIOHUPYIOIME
BEeKTOPEH comepxar TePMUHATOPE TPaHCKPUIILUN u TPaHCJAUUNY,
MHULKMPYIOIME II0CJIeloBaTeJIbHOCTM U IIPOMOTOPH, [NIPMMEHMMHEe IJIA
peryldaunuy SKCIPpeCcCHuM XKeJlaeMOoV IIOCJIeIOBaTeJIbHOCTM HYKJIEMHOBOM
KMCJIOTH .

SKCHOpeccUpyomMe KOHCTPYKLUMM IO  HacTodmeMy  UM300peTeHUo
TakXe MOXHO MCIIOJB30BATH OJIS MMMyHM3AlMM HYKJIEMHOBHMM KMUCJIOTaMM
¥ TeHHOM TepaluM C MCIOJIbL30BaHMEeM CTaHIOapTHHX CHOCOOOB OOCTAaBKU
TeHOB. B sToM 006JacTM MBBECTHH CIOCOOH IOOCTaBKM TIeHOB. CM.,
HamnpuMmep, naTeHTe CIA NN 5399346, 5580859, 5589466, BKJIIOUEHHHE
B HaCToOSfMlee OIMCaAHMM B KaudeCTBe CCHUIKM B TIIOJHOM ofObemMe. B
IPpYTOM BapMaHTEe OCYMEeCTBJIeHMS M300peTeHMe OTHOCUTCH K BEKTOPY
0JIS TEeHHOM Tepaluu.

HyKJIEMHOBYI KMUCJIOTY MOXHO KJIOHMPOBATE B HEKOTOPHE TUIIH
BEeKTOPOB. Hampumep, HYKJIEMHOBYIO KUCJIIOTY MOXHO KJIOHMPOBATL B
BEKTOpP, BKJIIOUA S, B KauecTBe HeOoT'PaHNUUBALIMUX IIPUMEPOB,
JjIazMuny, barvmmy, baroBoe NPOMBBONHOE, BUPYC KMBOTHEIX U
KOCMUIY . KoHKpeTHEE VMHTepecyoume BEeKTOPEH BKJIIOUAT
SKCIpEeCcCUPyIMe BeKTOPH, pelIMUMPYIMecS BEeKTOPH, BEeKTOPH MOJIA
[IOJIYyUYEeHMS SBOHIOOB M BEKTOPH MIJIA CeKBeHMPOBaHMUA.

KpoMe TOTO, DSKCIpeCCHUpPpYIMM BEeKTOP MOXHO OOCTAaBJATL B
KJIEeTKY B OQopMe BUPYCHOTO BeKTOpa. TexXHOJOIMA BUPYCHHX BeKTOPOB
XOpOomo WM3BecTHa B 52ToM o6JacTM, M ee OIMCHBAalT, HalpuMep, B
Sambrook et al, (2001, Molecular Cloning: A Laboratory Manual,
Cold Spring Harbor Laboratory, New York) ¥ OpyTux pPYyKOBOIOCTBAaX
10 BUPYCOJOTMM ¥ MOJIEKYJIAPHOM OMOJOTUM. BUPYCH, IIPpUMeHMMEE B
KauecTBe BEKTOPOB, BKJIOUAKT, B KauecTBe  HeOoT'pPaHMUMBAINX

I[IprmMepos, PeTPOBUPYCHL, adeHOBHMPYCEHI, adeHOoaCCOUIMMPOBaAHHEIE
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BUPYCH, BMPYC Tepleca U JEeHTUBUPYCH. B OCHOBHOM, I[IOIXOISNMUNA
BEeKTOP COIOEepPXUT Yy4YaCTOK HauvaJla pelliMKauuy, OYHKIMOHAJILHEM IIO
MeHbIle¥ Mepe B OOHOM OpTaHM3Me, IIPOMOTOPHYI IIOCJIedOoBaTeJIbHOCTL,
IoOxXondmMe YydUacTKM SHIOOHYKJIea3 PeCTPUKUMM M OIMH WM HECKOJBKO
CeJIEKTUBHHX MapKepoB (HampuMmep, WO 01/96584; WO 01/29058 wu
nmaTeHT CIIA N 6326193).

IOj1a ImepemauM TeHOB B KJETKM MIEKONIMTAMMUX Ppal3padaTeBaioT
pan cucTeM Ha OCHOBE BUPYCOB. Hanpumep, PETPOBUPYCHL
OpencTaBJIgnT cofoM IMIOOXOOANYyD IJIaThopMy OJIS CHUCTeM IJOCTaBKU
TeHOB. BHOpaHHHM I'eH MOXHO BCTPpaMBaTh B BEeKTOP UM YINaKOBHBATL B
PETPOBUPYCHEE YAaCTULE C MCIOJbL30BaAHMEM M3BECTHHX B 2TOM o0JlacTu
crioco6oB. BaTeMm PeKOMOVHAHTHRMN BUPYC MOXHO BHIIOEJIATH "
OOCTAaBJIATEL B KJETKM MHIMBUIYYMa 1in vivo MM ex vivo. B »Ton
obJlacTM  UBBECTeH pPAO PeTPOBUPYCHHX cucTeM. B HeKOTOPHX
BapMaHTax OCYMeCTBJIEHUS MUCIOJL3YIT aleHOBUPYCHHEHE BEeKTOPH. B
5TOoM 0BJlacTM M3BeCTeH pAO0 aleHOBUMPYCHHEX BEeKTOPOB. B OIHOM U3
BapMaHTOB OCYIECTBJIEHUS MCIIOJL3YIT JEeHTUBUPYCHEHE BEKTOPH.

IOomoJIHUTEeJIbHEE I[IPOMOTOPHEE SJIEeMEeHTH, HallpuMep, SHXaHCepH,
PeETYyIMPYIT UYacTOTy MHMUIMALMM TpaHCKpuluuu. Kak OpaBMJIO, OHU
JokaJusyrnTcd B objlacTu Ha 30-110 m.H. BHIIE CTaApTOBOI'O YydyacTKa,
XOTH HeIaBHO IokKasaHo, UuTo pAan IIPOMOTOPOB COOEPXHUT
byHKUMOHAJIbEHEIE DJIEMEHTH HMWXEe CTapTOBOTO yuacTka. dacTo CIeMCHHT
MeXOy IIPOMOTOPHBIMM BJIeMeHTaMM ABJIgeTcs IMOKMM TakuMm oBpasoM,

JgTo IIpeloTBpalalT @yHKLU/IOHMpOBaHMe IIpoMOTOPAa, KoI'Da SJIEeMEeHTEL

VMHBEPTUMPOBAHEL MJIin IIepeMelle HE OTHOCUTEJIBEHO opyT IopyTra. B
IIpoMOTOpPE TVIMVIOVIHKVHA 3EBL (tk) CIIeMCUHT MeXnoy IIPOMO TOPHEMI
SJIeMeHTaMM MOXHO IIOBHIIATH o 50 II.H. oo HadaJla CHUMXEeHNA

aKTUMBHOCTM. CUMTamwT, UYTO B 3aBUCUMOCTM OT IMIPOMOTOPa OTHeJILHHE
3JIEMEHTH  MOTYT  OYHKUIMOHMPOBATE  COBMECTHO WMJIM  He3aBUCUMO,
AKTUBYPYSA TPAHCKPUIILNO.

OnHUM nus IPVMEPOB IOOXOOAMETO IpoMOTOpPa ABJIAETCH
IPpOMOTOPHAaA IMOCJeIOBATEJILHOCTE  HOpelpaHHEeTOo  LUMTOMeTaJIoBMpycCa
(CMV). OSTa TI[OpOMOTOPHAafd IIOCJeldOoBaTeJIbHOCTEL ABJISeTCS CUJIILHOMU
KOHCTUTYTHUBHOM IIPOMOTOPHOM [IOCJIENOBATEJILHOCTLIO, criocoBHoOM
3allyCKaTb BHCOKME YPOBHM BKCIpecCHMM JOOOW [IOJMHYKJIEOTUIHON

I0CJIeNOBATEJILHOCTH, bYHKUMOHAJIEHO C HeM CcBA3aHHOM. IpyTuM
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IIPVMMEPOM  IIOOXOIAMETO IpoMOTOPa ABJIAETCA  IIPOMOTOp  dakTopa
sioHraumy-la  (EF-lo) . OOoHakKO TakXe MOXHO MCIOJNBE30BaTh OPYIHUEe
KOHCTUTY TUBHEE IIPOMOTOPHEE [IOCJIenOBaATEJILHOCTH, BKJIOUA L, B
KaueCcTBe HeOoTl'paHMUMBAKINMX IIPMMEPOBR, PaHHUM I[IPOMOTOP BMpPpycCa
obesbsH 40 (SV40), BUpyC OINYyXOJM MOJIOUHOM Xejie3s Memm (MMTV),
OpoMOTOpP B o0OJlacTM IJIMHHEIX KOHIIEBHX IOBTOpoB (LTR) Bupyca
VMMYyHOOeduuMTa uYejioBeka (BYY), mnpomMoTop MoMulV, OpoMOTOpR BUpyCa
Jerkosa ITHULL, npelpaHHum IIPOMOTOP BUpPYyCa SmnmreVHa-Bapp,
IpoOMOTOP BMpyCca capkoMe Payca, a TakXe IIPOMOTOPE I'€HOB
yeJIOBekKa, B KaueCTBe HeOoTl'pPaHMUMBAKIMX [IPMMEPOB, TaKue Kak,

IIpoMOTOP TI'€eHa aKTHHa, IIPOMOTOP I'eHa MMO3MHa, IIPOMOTOP TI'€Ha

TeMOTJIOOMHA nu IIPOMOTOP I'eHa KpeaTVMHKIMHAaS3EL. KpOMe TOT'O,
M306peTeﬂme He ITOJIXHO OTPaHMUMBaATECA VCIIOJIb30BaHMEM
KOHCTUTYTVMBHEIX IIPOMOTOPORE . MHOyLUMOeJIbHEE IIPOMOTOPEL Tarkxe

BKJIOUEHE KakK 4YacThk U300peTeHUAa. JVICHOJb30BaHMEe MHOYLUIUOEILHOTO
IpoMOTOpa IIpelcTaBJigeT MOJEeKYJIAPHHM "IepekiouaTelb", CHOCOOHBM
3allyCcKaThb DSKCIPEeCCHd MIOJMHYKJIEOTHUIHOM I[IOCJIemOoBaTeJILHOCTH, C
KOTOpOM OH OQYyHKUMOHAaJBLHO CBA3aH, e€CJM Takasd DKCIPpecCUsa ABJISEeTCH
XkeJlaTeJIbHOM’, I npekpamaTh DKCIPpeCcCcH, ecIu BDKCIpeccuda
HexeJjiaTeJibHa. llpuMepH MHOYUMOEJNBHEX [IPOMOTOPOB  BKJIOUAKT, B
KaueCcTBe HeOT'pPaHUUMBAKIKX [IPUMEPOB, [IPOMOTOP MeTaJlJIOTUOHEUHOB,
IIPOMOTOPHE I'€HOB IVIOKOKOPTUKOUIOB, IIPOMOTOP I'eéHa I[IpoT'eCTepOoHa U
[IPOMOTOP T'€Ha TeTpalMKJIMHA.

B 1LeJigX OLEeHKM DSKCIpeccumu nojaunentmuna CAR MM ero uyacTeln
SKCIPECCUPYNNMY BeKTOop IJIS BCTPpauMBaHMA B KJETKY TakKXe MOXeT
comepXaThb I'eH CeJIeKTMBHOTO MapkKepa, WMIM PelopTepHHM T'eH MM o0a
OJIs OBOJIeTUeHUMA OlpenNelieHUSa M CeJIeKIUM SKCIPeECCUPYIRIIUX KIIETOK M3
NONYJIALIUN KJIETOK, KOTOPHE HeoOXOOMMO TPaHCOULIUPOBATE I
VHOUIIMPORBATE C IIOMOIBK BMPYCHEX BeKTOPOB. B IOpyIrMxX acliekTax
CeJIEKTHMBHEIM MapkKep MOXeT HeCTM OoTIeJIbHEM ofparMeHT JIHK M ero
MOXHO MCIOJIB30BaThL B CrHocobe KoTpaHchexkumm. U CeJIeKTUBHEE
MapKepH, ¥ PEeNOPTEPHHEe T'eHH MOXHO (QIaHKUPOBATH COOTBETCTBYKIMMA
PEeryJIATOPHEIMM IIOCJIeNOBaATEeJILHOCTAMM, IeJjlad BO3MOXHOM DKCIPEeCCHU
B KJIeTKax—-xo3deBax. I[IpMMeHVMEEe CeJIEKTHMBHEE MapKepH BKJIOUAT,
HaopyMep, T'eHH YCTOMUMBOCTM K aHTHUOMOTMKAaM, TaKue KaK neo u

T.II.
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IOig omopenejieHMa I[IOTEeHUMAJLHO TPaHCOUIIMPOBAHHEX KJIETOK WU
I0JIS OlleHKM (QYHKUMOHAJBHOCTM PEeTryJIATOPHEX II0CJeloBaTeJIbHOCTEN
VCIIOJIL3YIT pPelopTepHHe TeHH. B OCHOBHOM, PEINOPTEPHHEM TeH
ABJISEeTCH  T'eHOM, He TIPUCYTCTBYKIMM WJIM  BKCIPeCcCCUPYeMbM B
OpTaHu3Me WM TKaHM ¥ KOOMPYKIVM IIOJMUIIENTHI, 2KCIPEeCCUsS KOTOPHX
IPOABJIAETCS B HEKOTOPOM JIeTKO OlpenejiseMOM CBOMCTBe, HallpuUMep,
bepMeHTaTUBHOM AKTUBHOCTH . OKCIIpeCCHro PEernopTepHOTO TeHa
AHAJIMBUPYIT B IOOXOIAMMUM MOMEHT BpeMeHM IIocJle BCcTpauBaHusa IHK B
KJIEeTKU-PEelIUNIMeHTH . I[IoOxXonosmye pelopTepHHe T'eHBl MOTYT BKJIOUATDH
TeHH, KoIupyomue Jolubpepasy, OeTa-rajlakTosumaly, xJIopaMOeHUKOJ
alleTuJITpaHchepasy, cCcekpeTUpyeMyl MeJouHyi dochbaTaszy, WIM TeH
3ejleHOTO OQJyopecleHTHOTO OeJka (HanopuMmep, Ui-Tei et al., 2000
FEBS Letters 479: 79-82). lonxomdmmMe CHUCTEMH 3KCIPECCHUM XOPOIIO
M3BECTHEL UM MX MOXHO IIOJydyaTk C MCIOJIL30BaHMEeM M3BE&CTHHX
crioco6oB VI ns3 KOMMEepUeCKoTO MCTOUHMKA . B OCHOBHOM,
KOHCTPYKILUII C MMHMMAJIbLHOM 5" -dpaaHxupyomen obJacTe,
IEeMOHCTPUPYIYD  HauOOJIbMUM  YPOBEeHL  BKCIPEeCCUsS PelopTepHOoTO
TeHa, OIpPemesIalT KaK IIPpOMOTOop. TakKMe IIPOMOTOPHEE o06JacTM MOXHO
COeIMHSATH C PEINOPTEepPHHM T'€HOM M MCIOJL30BAaThL NOJIA OlLIeHKM CPeICTB
Ha CrIOoCOBHOCTE MOOYJIMPOBATH 3anyckKaeMyno IIPOMOTOPOM
TPaHCKPUIILU.

B mToM o06JacTM MBBECTHHE CHOCOBH BCTpauMBaHUA U BKCIPeCCUM
TeHOB B KJIeTKe. UYUTO KacaeTcsa DSKCIpecCHUpyKlero BeKTopa, BeKTOP
JIeTKO MOXHO BCTpamBaTh B KJIETKY-XO03AMHa, HaIpuMep, KIeTKY
MJIEKOIMTaKnMeTo, DaxkTepun, OpOXKe nIn HAaCEeKOMHIX, JIIOOBIM
crioco6oM, M3BECTHHM B 5STOoM o6JjlacTu. Hampumep, >SKCIPpeCCUPYIOMUMA
BEeKTOP MOXHO TpPaHCOUMUMPOBATL B KJIETKY-XO03f8MHA (QU3VNUECKUMH,
XVMUUECKUMY MJIM OUOJIOTMUECKMMU CIocoOaMu.

duBsUUEeCKre CIOoCOoOB BBeleHMS IIOJIMHYKJIEOTHMIa B  KIETKYy-—
X034MHa  BKJIOUAT ocaxmenue  dochaToM  KaJIbLUA, Junoderumo,
foMOapIMPOBKY UYacTUlaMM, MUKPOUHBLEKLUM, SJeKTpolopaluin ¥ T.II.
Croco® IMOJIYYEeHMS KJIETOK, COIepXallMX BeKTOPH M/WIM SK30TeHHHe
HYKJIEMHOBHE KMCJOTH, XOPOWO M3BEeCTHH B 2ToM objactu. CM.,
HalpuMep, Sambrook et al. (2001, Molecular Cloning: A
Laboratory Manual, Cold Spring Harbor Laboratory, New York).

HpeHHOqTMTeHbHBIl\/I CIIOCODOOM BBeIeHUd IIOJIMHYRJIIEO T Oa B KIJIETRY —
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XO35MHAa ABJISAETCSHS TPaHChOeKUMsa C IIOMOmbI dochaTa KaJbLUUA.

Buojsiormueckue CIIOCOOEHL BBEeIOEeHMSA VMHTEpEeCYKIeTro
[IOJIMHYKJIEOTHIA B KJIETKY—-XO03fAMHa BKJOUAKT MCIOJb30BaHMe [JITHK- wu
PHK-BexTOpPORB. BupycHEEe BEKTOPH U, ocoBeHHOo, PEeTPOBUPYCHEIE
BEKTOPH CTaJin Haubojiee MUPOKO MCIIOJBb3YEeMEM CIIOCOO0OM BCTpaMBaHUA
TeHOBR B KJIETKM MIEeKONUTAKIMX, HalIpMMep, KIJIETKM UeJloBeKa. Hpyrue
BMPYCHEE BEKTOPH MOXHO IIOJIydyaThk M3 JEeHTHMBMPYCa, IIOKCBUPYCOB,
BMPyCa IIPOCTOTO Teprneca I, aleHOBUMPYCOB M aleHOaCCOLUMPOBAHHHX
BMPYyCOB, ¥ T.m. CM., HaopuMmep, OaTeHTH CHIIA NN 5350674 wmu
5585362.

XMMUYEeCKHMe  CIOCOOH BBeOeHMA IIOJMHYKJIIeOTHMIa B  KJIETKY-—
X034MHa BKJIOUAT CUCTEeMb KOJIJIOMIHEIX  IUCIepCUi, TakuMe Kak
KOMILJIEKCH MaKpPOMOJIEKYJI, HAaHOKAIICYJIE, MUKpoCchepH, OYCH UM CUCTEMEH
Ha OCHOBe JIMIMIOOB, BKJIOUad O5SMYyJbBCUM "Macjo-B-BoOIe", MMIIEJIJIH,
CMellaHHBEEe MUIUEJIJIH M JIMIIOCOME. I[IpMMepoM KOJIJIOMIOHOM CUCTEMBl OJIA
IpuMeHeHMSI B KauecTBe CpeIcTBa HOCTaBKM 1n vitro m 1in vivo
ABJIAETCH JINTIOCOMa (HanpuMep, MCKYCCTBEHHOE MeMOpaHHOE
CpenCcTEO) .

B ciydae eCciM MCIOJIB3YIT HEBUPYCHEE CUCTEMH JOCTaBKMU,
[IPMMEPOM CpeIcTBa IOOCTaBKM HABJISAETCA JMUIIOCOMa. JVICIOJbE30BaHue
JIUNIUMOHEIX COCTAaBOB I[IpelHa3HaueHO IOJIS BBeIeHMSA HYKJIEMHOBEIX KUCJIOT
B KJEeTKYy-x03aMHa (in vitro, ex vivo wmim 1in vivo). B zmpyrom
acriexkTe HYKJIEMHOBYIO KMCJIOTY  MOXHO COeIMHATDL o} JIUIIMIOOM.
HyKJIeMHOBYIO KMCJIOTY, COeIVHEHHYIO c JIUIIVIIOM, MOXHO
MHKAIICYJIMPOBATL B BOIHOM BHYTPEHHEM UYacTu JIMIIOCOME, MOXHO
pacnpenesyiiTek BHYTPM JUIUIHOTO OMCJIOS JIMIIOCOMH, IPUKPEIJIATE K
JUIIoCcoMe C IIOMOMmbI  JIMHKEPHOM  MOJIEKYJIH, CoeIVMHEeHHOM M C
JIUIIOCOMOM, ¥ C OJUTOHYKJIEOTMIOM, B3aKJIoUuaTb B JIMIIOCOMY, IIOJIyYaThb
ee KOMILJIEKC C JIMIIOCOMOVM, IMCIepIMPOBaTL B pPacTBOpe, cCcoIepxaleM
JUIINUI, CMEemMBaATh C JMUIUIOOM, KOMOMHMPOBATE C JIMIMIOM, OHa MOXET
comepxaTbCsas B BUOEe CYCIeH3MM B JUIUIE, ComepXaTbCsa  WIU
00pasz30BHBATE KOMILJIEKC C MHUIEJJION, WMIM ee MOXHO MHaue COeIMHATH
¢ JunuooM. KOMIO3MLNWM, acCCOLUMMpOBAaHHEE C JUIOMOamy, Jgunupgamy/ITHK
WX JIMOMOaMM/SKCIPeCCUPYIIMM BeKTOPOM, He OTpPaHMUeHH JIoOon
KOHKPETHOM CTPYKTYPOMU B pacTrOpE. Hanpumep, OHU MOT'YT

I[IprmcyTcTBOBaTE B U CIJIOMHOM CTPYKTYPE, B BMIOe MHMIEJIJIEI WMJIM CO
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"cJaoXxeHHOM" CTPYKTypoM. OHM TakKXe MOTYT IIPOCTO pPaclIpelelIAThCS B
pacTeope, BO3MOXHO, o0O0pasyd arperaTH, He ABJIAKIMeCHd OTHOPOIHBMM
10 pas3Mepy wiu oO¢opMe. JMOUOHE ABJAOTCA KUPHBEIMM BelleCTBaMU,
KOTOPEE MOTYT IIPenNCcTaBJIATE CO0OM I[IPUPOLOHEE WJIM CHHTeTHUUeCKME
JUNVOEl. HanopuMmep, JMOMOH BKJOYAT XUPOBHE KallJlM, B [IpUpoLe
IPUCYTCTBYKIME B UUTOILJIasMe, a Takxe KJlacc coeIMHEeHUN,
comepXallxX IOJMHHOLIEIIOUEUHEEe aJMbpaTrudecKkMue YIUIEBOOOPOIE UM UX
[IPOM3BOLOHEE, Takme Kak KUPHBIE KMCJIOTH, CIIUPTH, aMMHH,
aMUHOCIIMPTE ¥ aJibOeTUIEHL.

[IpuronHEEe OJIA MCIOJB30BAHUA  JIMIMIOE MOXHO IIOJIYy4YaTb M3
KOMMEPUECKNX MCTOUHMKOEB. Hanpumep, IMMUPUCTUIOOCOHATUOUIIXOJIVH
("DMPC") wMoxHO OpuobperaT B Sigma, St. Louis, MO; IMLeTUI
pocoar ("DCP") MOXHO IHpuobperars B K & K Laboratories
(Plainview, NY) ; XOJIECTEPUH ("Choi™) MOXHO IpuoBpeTaTs B
Calbiochem-Behring; mummpucTui odochbaTuouaramuiepus ("DMPG") wu
IpyTue JMOMOE MOXHO IpuobpeTaTk B Avanti Polar Lipids, Inc.
(Birmingham, AL). CTOKOBHE pPacTBOPH JMUIMIOB B XJOopodopMe WM
XJIOPOOOPM/METaHOJIE MOXHO XPaHUThL NOpubIM3uTesbHo oOpu —-20°C. B
KaueCTBe pPacCTBOPUTEJNA MCIOJb3YIT MCKIIOUUTENBHO XJIOpodopM, T.K.
OH HuCIapfeTcs JleT'de, 4YeM MeTaHOJI. "Jlunocoma" MNpenOcCTaBJISeT COOOM
ofmuUM  TepMUH, BRJIOUAMNMM  MHOXECTBO  OIOHO- ¥  MHOT'OCJIOMHEIX
JIMIIMIOHEIX CPenCcTB, I[IOJIydeHUA IIOCPEenNCTBOM O00pa30BaHMA 3aMKHYTHX
JIMIIMIOHEX OMCJIOER WMJIM arperaToB. JIMIIOCOMEI MOXHO OXapaKTepu30BaTh
Kak MVMeolMre Be3UKYJIAPHYD CTPYKRTYRPY ¢ odochomunmuoHoM OMCIIOMHOM
MeMOpaHOM ¥ BHYTPEHHeM BOIOHOM cpemnol. MHOTOCJIOMHBEE JIMIIOCOMEI
MMEeT MHOTOUMCJIEHHHE JIMIMOHEE CJIOM, pPasmdelIeHHEe BOOHOM Cpemou.
OHM o00pal3yrnTcsda CIOHTAaHHO, Korma (oChOUNMOE CYCIEHIUPYIT B
M30HTKe BOIOHOT'O pacTBOpa. JIMINIMOHEIE KOMIIOHEHTH I[IOOBEepIlaknTCs
caMoIlepecTpolKe OO 00pasOoBaHMA 3aMKHYTHX CTPYKTYP ¥ YyIEepXHUBaoT
BOLY M pPacCTBOPEeHHHE BelleCTBa MeXOy JIMOMOHEMKM Oucjosamu (Ghosh et
al., 191 Glycobiology 5; 505-10). OzmHakO TakXe BKJIOUAKLT
KOMIIOBULNM, KMeKlMe B pacTBOpe CTPYKTYPH, MHEE, UeM HOpMaJlbHafd
Be3UKYJIApHAaA CTPpYKTYpPa. Hanpumep, JIVTIMIE MOTYT VMETH
MULEJJIAPHYD CTPYKTYPY WM IIPOCTO CYIMEeCTBOBaATH KaK HeOOHOPOIHHE
arperatTsl MOJIEKYJI JIUIINIOB . Taxxe BKJIOUAT KOMILJIEKCEL

HMHO@@KT&WH‘HYKH@MHOB&H KHMCJIOTa .
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HeszaBucuMO oT crocoBa, VCIIOJIb 3YEMOTO oJis BBeIeHUA
DK30TEHHHX HYKJEeMHOBHX KMCJOT B KJEeTKY—-X034aMHa WJIM MHOTO
BOBIEVCTBUA Ha KIEeTKYy MHIMOMTOpa I[IO HacCToAmeMy M300peTeHMo, OJIA
IOOTBEPXIEHMSI HaJlMuMsa pPeKOMOMHAHTHOM IIocjiefoBaTeJibHOCTM [HK B
KJIETKe—-X034AMHe MOXHO OCYmMEeCTRBJIATE MHOXECTBO aHaJu30B. Takue
aHaJIM 3L BKJIIOUAOT, HallpuMep, "MOJIEKYJIAPHO-OHMoJiorndyeckme "
aHaJIM3E, XOPOmMO WMBBECTHHEe CcIlelrajlucTaM B »2ToM o6JacTu, TaKue
kak Cay3epH- U "HOo3epH"-O6jgoTTHMHT, RT-IIIP u IIIP; "6uoxumMmueckue"
aHaJIN3H, TakKue Kak ompelejieHNVE HaJIuumsg VI OTCYTCTBUS
KOHKPEeTHOTO IelTuna, HalpuMep, VMMYHOJIOTUMUYECKMMM  CliocofaMu
(ELISA " BeCTepH-OJIOTTUHIOM) , MJIIN IOCPEenCcTBOM aHaJIM30B,
IpenCTaBJIEHHEX B HaACTOAMEM OIMCAaHMM, OIS OIpenesIeHUsa CpPelCcTB,
BKJIOUEHHHX B OOBLeM M300peTeHUdg.

VIcTOUHMKM T-KJIETOK

0o ©SKCIaHCHMM U TeHeTUMUeCKOM Momudukauum  T-KJIETOK IIO
M300peTeHU U3 MHIVMBUIAYYMAa I[IOJIyYalT MCTOUYHUK T-KJIeTOK. T-KJIIETKMU
MOXHO TIIOJIydaThb M3 pfadOa MWMCTOUYHUMKOB, BKJKUYAAd MOHOHYKJIEAPHEE
KJIEeTKM TIepudpepmuueckom KpPOBM, KOCTHEM MO3T, TKaHb JuMboy3Jia,
IYIOBMHHYK KpPOBbL, TKaHb TUMycCa, TKaHb M3 MecTa MWHbOeKUuuu,
ACLUUTUUECKYID XUIKOCTL, IIJIEBPAaJIbHHIY BHIIOT, TKaHL CeJIE3eHKU U
OIIYyXOJIM. B oOlpemesieHHEX BapMaHTax OCYIEeCTBJIEHUS HacCTOAMeTo
n300peTeHusa MOXHO MCIOJIB30BaTh J0OOe KOJIUUeCTBO T-KJIIETOUHEIX
JMHWM, OOCTYIIHBEIX B 52ToM ofjlacTrM. B omopelnesieHHHX BapMaHTax
OCYIEeCTBJIEHUSA HacToAmero m3obpeTeHMsa T-KJIETKM MOXHO II0OJIydyaTh M3
eIVHULE KPOBM, 3abpaHHOM Yy MHIMBUIOYYMAa, C MCIOJL30BaHMEeM JIOOTO
KoJIMUecTBa CIOCOBOB, M3BECTHHX ClelMaJuMcTaM B »Tor objlacTu,
TakKMxX KakK pasleJleHrMe C MCIOJb30BaHMeM QUKOJIJIa. B OOHOM U3
IpennouYTUTEeJIbHEX BapMaHTOB OCyMeCTRBJICHU S KJIEeTKU u3
HVPKYJIVPYIOIEN KPOBM MHIOMBMIYYMa IoJiyualnT adepes3oMm. Kak OpaBUIIO,
NIpOoOyKT adepes3a COINepXUT JIMMOOLMTHE, BKJIKUYad T-KIEeTKM, MOHOIMTH,
TPaHyJIOUIUTH, B-KJIeTKM, IpyIMe sAIepHHe JIeMKOUUTHE, SPUTPOLUTH U
TPOMOOLIMTHI . B OOHOM U3 BapMaHTOB OCyMeCTBJIEHUSA KJIETKMU,
cobpaHHEE adepesOoM, MOXHO IIPOMEBATE IJS yIaJleHMa OQpaKLUUM I1jIa3MHB
¥ IOJIA IIOMEelleHMSA KJIETOK B COOTBETCTRymMM Oybep WM cpeny IIJA
[IOCJIEOYIOMMX STaroB ofpadboTKU. B OIIHOM nus BapMaHTOB

OCYIEeCTRBJIEHUI U300peTeHusa KJIeTKM IMIPpOMBEBannT dochaTHO—COJIEBHM
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Oybepom (PBS) . B aJIb TEPHATUBHOM BapMaHTe OCYIIeCTBJIEHUA
IIPOMEIBOUHEM pPacTBOP He CONePXUT KaJIbLUMM UM MOXeT He COoIepXaThb
MaTHUY MJIXM MOXeT He CoIepXaTb MHOITME, €CJIM He BCe, OMBaJIeHTHEHE
KaTUOHE. KpoMe TOr'o, HeOXMIOaHHO, MCXOIOHEIE DTalbl akKTUBaluUM B
OTCYTCTBME KaJlbLUA T[IPUBOIOAT K YCUJEeHHOM akTuBauuu. Kar OyIer
OUEeBMUIOHO CIleluajucTaM B 5»To¥ o6jacTy, 5STall [IPOMEBaHUSA MOXHO
OCYIECTBJIATE M3BEeCTHHIMM B D2TOoM ofjacTu crnocobamy, TakKuMM Kak
MCIIOJIb30BaHUe IoJIyaBTOMaTUUECKOM "mpoTouHOM" LeHTpUudyIun
(HanpuMep, KJIETOUHOTO IIpolieccopa Cobe 2991, Baxter CytoMate wiu
Haemonetics Cell Saver 5) IIO MHCTPYKUMSAM IIPOM3BOIUTEJNS. Ilocie
[IPOMEIBaHU A KJIETKU MOXHO PECYCIIEeHOVPOBATE BO MHOXEeCTBe
OMOCOBMECTUMEX OydepoB, Takux KakK, HalpuMep, HecoIepxamwuii Cat,
Hecomepxammit Mg2t PBS, mjasMalIuTa A MIM OPYyTOoi (M3MOJIOTUUYECKUNA
pacTBop C OybepoM wmaM ©0e3 HeTo. AJBTEPHATUMBHO, MOXHO VYIaJlAThb
HexeJlaTeJIbHEle KOMIIOHEHTH ofpas3lua Iocie abdepesa U HaAIPAMyD
PECYCIeHOVPOBATE KJIETKM B Cpelax OJd KYJIETUBUPOBAHUA.

B IOpyroM BapMaHTe OCyWeCTBJIeHMA T-KJIeTKM BHIOEJAOT U3
nepudepnUuecKoOy KPOBU JIM3MCOM DPUTPOLUMTOB U YyIaJIeHMeM MOHOILUTOR,
HalpMyMep, LIeHTpUOYyI'MpOoBaHMeM C IIOMOILKD IpalreHTa PERCOLL™ wim
IIPOTUBOTOUHON LeHTPpUbyXHOM »ianTpraluM. KOHKPEeTHEEe CyONOoNyJIaLun
T-KJIeTOK, Takue KkKak CD3f, CD28F, CD4f, CD8*, CD45RA* m CD45RO'T-

KJIETKM, IOOIIOJIHUTEJIEHO MOXHO BHIOEJIATE CclocofaMu IOBUTUBHOM WJIN

HeTaTUBHOM ceJIeKLUN . Hampumep, B OIOHOM us BapMaHTOB
oCyleCcTRJIEHUS T-KJIeTKHU BHIOIEJIAIT MHKyOaluemn e} Bdycamu,
KOHLIOTUPOBAHHEIMK C aHTHUTeJaMu OpoTuB CD3/CD28 (Tr.e. 3x28),

TakMMM kKak DYNABEADS® M-450 CD3/CD28 T, B TeueHMe Ieproma
BpeMeHM, IOOCTaTOUHOTO IJIS I[IO3UTUBHOM CeJIeKUUM XeJlaeMbelx T-
KJIETOK. B OIOHOM W3 BapMaHTOBR OCYMEeCTBJIEHUS I[I€pUOol BPEMEHU
cocTaBJdeT OpUOIM3UTeNIbHO 30 MMHYT. B OONOJHMTEJBHOM BapMaHTe
OCYIMECTRBJIEHNA IIePMON BPEMEHM HaxXoOMUTCd B IMamnas3oHe oOT 30 MUHYT
oo 36 yacop miam 0OoJiee, BKJKUYAS BCe IEJIOUMCJIEHHBEE 3HAUEHUA MEXITY
HVYMM . B IOONOJHUTEJIBHOM BapMaHTE OCYIECTBJEHVA I[IEPUON BpPEMEHU
cocTaBJigeT IO MeHbmeM Mepe 1, 2, 3, 4, 5 miam 6 yacoB. B mpyrom
[IPennouTUTEJIEHOM BapuaHTe OCYIIEeCTBJIEHUA [IEPUOL BpEeMeHU
cocraBjger oT 10 pmo 24 wyacoB. B OOHOM M3 I[IPEeOIOUTUTEJIbLHEX

BapMaHTOB OCYHeCTBJIEHIMA BpeMA MHKYOaALUUM COCTaBJIgeT 24 4YacoB.
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IOna BeHOeJeHusda T-KJIeTOK TIalMeHTOB C JIeMKO30M MCIIOJIbL30BaHue
foJiplIeT’0 BPEeMeHM MHKyOalMM, TakoI'o kak 24 yaca, MOXeT IIOBHIIATH
BHIXOJI KJIETOK. BoJblliee BpeMsa MHKyOaluM MOXHO MCIIOJIB30BaTh IJIA
BHOeJIeHMs T-KJIeTOK B JoOOM CcUTyaluuM, KoI'ga T-KJIeTOK MeHbIe IIO
CpaBHEHMK C IOPpYyI'MMM TUIlaMM KJIETOK, HalpuMep, IIpU BHIOEJIEHUN
JIMMOOLMTOB, MHOUILTPUPYRIMX ONyxoJb (TIL), M3 TKaHU OIYyXOJU WU
Y MMMyHOJIOTMUECKM KOMIPOMETUPOBAHHHEX WHIVMBMIYYMOB. Kpome TOTO,
VICIIOJIL 30BaHue foJpmero BpeMeHU VMHKYOaluum MOXeT IIOBHIIATEL
50PeKTMBHOCTE 3axBaTa CD8+ T-kjeTok. Takmm oB6pa3oM, IPOCTO
yKOopaurBasa WIIN YBeJINYVBag BpeMH, T-KJeTKaMm MIO3BOJIAKT
CBA3HBaTLCA ¢ CD3/CD28-0ycamu, n/mnim, [IOBHIIAS WMJIM  CHUMXAaA
cooTHomeHMe Oyc M T-KJIEeTOK (KaK IpencTaBJIEHO JaJiee B HaCTOAMEM
OTIMCaHuu) , CyOnonynsaiunm T-KJIETOK IpenrnouTUTEeJIbHO MOXHO
IIONBepraTh IIO3UTUBHOM VI HeTaTUBHOM ceJIeKLUn B HadaJie
KyJIb TUBMPOBAHUA  WJIU B IpyrMe  MOMEHTH  BPEMEeHU BO BpeMs
OCYIEeCTBJIEHUA criocoba. IOTIOJIHUTEJIBEHO, IO BHIIA VI CHMXAaA
COOTHOMEHVe aHTUTeJ NpoTurB CD3 um/unam nporme CD28 Ha Oycax WiIu
IPYTOM IMOBEPXHOCTM, CYONONyJALMM T-KJIETOK NPellouTHUTEeJIEHO MOXHO
noneepraThb IIO3UTUBHOM VI HeTaTUBHOM ceJleKuun B HauaJjie
KYyJIb TUBUPOBaHUA W B opyrue KeJlaeMele MOMEHTEL BpPEMEHN.
CrieurajmucTaM B 5SToM o00JlacTu cJjelyeT IIOHMMaTh, UYTO B YCJOBUAX
HacToAmMeTro M300peTeHMAa TaKXe MOXHO MCIOJB30BaThk MHOT'OUMCJIEHHEE
2Tarlbl ceJIeKLun . B omnpeneJie HHHX BapMaHTax OCYyIeCTBJIEHU A
XeJlaTeJIbHEM MOXeT SABJIATLCHA OCYIMecTBJIeHMe crnocoba ceJIeKUruM U
VICIIOJIL 30BaHue "HeceJIeKTUPOBaHHHX" KJIETOK B aKTHUBaLUM u
KCIaHCcuu. "HeceJleKTHPOBAaHHHE" KJIETKM TaKXe MOXHO IIOIBEpPIraTh
OOIOJIHUTEJIbHEM 3TallaM CeJIEKLUN .

OBorameHue MIOMYJIALUN T-KJIETOK [IoCpPenCcTBOM HeTaTUBHOM
ceJIeKIMM MOXHO OCYIECTBJIATH C IIOMOWBK KOMOMHAIIMM aHTUTEJ MIPOTHUB
[IOBEPXHOCTHEIX MapKepOB, VYHUMKAJIBHHX IJI94 HEeTAaTHMBHO CeJIEKTUPYEMHIX
KJIeTOK. OOHMM M3 CHOCOOOB gBJISeTCA KJIETOUHHIM COPTUHT U/UIINU
ceJIeKLIMA C IIOMOmbI crocofa HeTaTMBHOM MATHMTHOM MMMyHOAaII'e3UM
W IPOTOUHOM LUMTOMETPUN, B KOTOpOM VICIIOJIE 3YIOT CMECH
MOHOKJIOHAJIBHEIX aHTUTEJI [IPOTUE [MOBEPXHOCTHEX KJIETOUHHX MapKepoB,
IPUCYTCTBYIMX Ha HEeTaTMBHO CeJIEKTUPYEMEX KJIeTKax. Hamnpumep,

0y oborameHusa CD4+-KJIETOK C IIOMOIBI HeTaTUBHOM ceJieKuimr, CMeChb
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MOHOKJIOHA&JIBHEIX aHTUTEJI, KaK IIPpaBMUJIO, BKJIKUAeT aHTUTeJla IIPOTHUB
Ccbhl14, CD20, CDllb, CDl6, HLA-DR m CD8. B oIpeleJlIeHHHEHX BapMaHTax
OCYIIeCTBJIEHUA KeJlaTeJlbHBM MOXeT ABJIATHCSH oBorameHue VI
[IO3UTHBHASA ceJleKUusa PeTryJIATOPHEX T-KJIETOK, Kak npaBuiio,
SKCIPEeCCUPYRINX CDh4+, CD25+, CDh62Lhi, GITR* u FoxP3*.
AJILTEepHaTHUBHO, B OIpeneJIe HHEIX BapMaHTax OCYIleCTBJIEHN A
pPeryJIATOpHEEe T-KJIeTKM YyIaJgoT C IIOMOmbI OyC, KOHBOIMPOBAHHEX C
aHTUTeJaM1 HOpoTuB CD25, wmiIM »OpyI'MMM aHaJIOTMUHBEIMM ClIocofaMu
ceJIeKLnHA .

s BHIIEJIEHU A xeJiaeMom [IONYJIALUN KJIETOK c TTOMOIIL O
IIO3UTUBHOM VI HeTaTUBHOM ceJIeKLUN MOXHO BapbUpPOBAaTH
KOHIEHTPpalUuK KJIETOK U ILJoMalb IIOBEPXHOCTHM (HalpMMep, dYacTHIL,
TakKMx Kak  OyYCH) . B ompenejyleHHEIX BapMaHTax OCYIEeCTBJIEHUS
KeJlaTeJIbHEM MOXET HABJATBCA 3HAUMTEJIBHOE CHMXeHMe oOBeMa, B
KOTOPOM CMEMMBAKRT OYCH WM KJETKM (T.e. IIOBHIEHME KOHIEHTPALUN
KJIETOK), IJjg obeclIeueHMI MaKCHMMAJILHOTO KOHTaKTa KJIeTOK U 0BOycC.
Hanpumep, B OIOHOM M3 BapMaHTOB OCYMEeCTBJIEHUS  MCIOJb3YKT
KOHIIeHTpalMn 2 MAJIMapla KJIeTOK/MJI. B OODHOM U3 BapMaHTOB
OCVYIIECTBJIEHUA MCIOJL3YIOT KOHIIeHTpalun 1 MALIMapI KJIeTOK/MJI. B
OOIIOJIHMTEJIbHOM BapMaHTe OCYIEeCTBJIEHUS MCIOJb3yT ©OoJgbime 100
MUJIJIMOHOB KJIETOK/MJI. B HOOINOJHUTEJILHOM BapMaHTe OCYIeCTBJIEHUI
MCIIOJIb3YIT KOHIeHTpauuo kJjertoxk 10, 15, 20, 25, 30, 35, 40, 45
i 50 MMJJIMOHOB KJIETOK/MJI. B elle OOHOM BapMaHTe OCYyleCTBJICHUI
VCIIOJIL3YIT KOHIeHTpaluio kJeToxk oT 75, 80, 85, 90, 95 wmum 100
MUJIJIMOHOB KJIETOK/MJI. B IOONOJHUTEJLHEIX BapMaHTax OCYIeCTBJIeHUS
MOXHO MCIIOJIL30BaTh KOHLeHTpalUun 125 VI 150 MUJIJIMOHOB
KJIETOK/MJI. JCIOJIb30BaHMEM BHCOKMX KOHLEHTpalMMd MOXeT IPUBOOUTE
K TIOBBIMIEHUI BHXOIDA KJETOK, aKTUMBaAllMM KJIETOK M 3KCIaHCHUM KJIETOK.
KpoMe TOTO, MCHOJL30BaHME BLHCOKUX KOHIEHTpaluM KJIeTOK OejlaeT
BOBMOXHEHM 0OoJiee 20OeKTUMBHHM 3axBaT KJIeTOK, KOTOPHEe MOTYyT cjado
DKCIIPECCUPOBATE MHTEPECYKIME aHTUIeHB-MUIIEHM, TaKuMx Kak CD28-
HeTaTUBHEE T-KJIEeTKM, WIM 3axpaT M3 o00pasloB, I'IOe IIPUCYTCTBYET
MHOTO OIIYXOJIEBEIX KJIETOK (T.e. KpoBM OOJBHOTO JIEMKO30M, TKaHU
OIIY XOJIU u T.O.) . Takue [IOMNYJIALUN KJIETOK MOTY'T VIMETH
TepalleBTUYECKOE  3HaUeHUE, M  UX IOJIydeHMe  MOXeT  HABJIAThbCSA

XKelJlaTeJIbHEM . Haan/ﬂviep, VMCIIOJIBE30BaHMe BEICOKOM KOHLEHTpalurmn
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KJIETOK IOeJjlaeT BO3MOXHOM 0oJjlee 20PeKTHMBHYID ceJlekumio CD8F T-
KJIETOK, B HOpMe cJllabee sKcIpeccupywommx CD28.

B pOICTBEHHOM BapMaHTEe OCYUEeCTBJIEHUSA XeJlaTeJIbHEIM MOXET
ABJIATBCSH  MCIIOJIb30BaHMUeE BoJiee HUBKMUX KOHIIeHTpalu¥  KJIETOK.
SHauuTeJILHO paszbaeiigdgd CcMeCchb T-KJIETOK, I[IPUBOIOMMEIX B KOHTaAKT C
[IOBEPXHOCTEBI (HanpuMep, JacTHUllaMy, TaKMx KakK OyCH) ,
MUHMMUBUPYIOT B3aMMOOEMCTBMS MeXIy uYacTullaMM UM KJIeTKaMM. 3TO
[IO3BOJIAET OCYMECTBJIATE CeJIeKLMID KJIETOK, BKCIpecCHUpyIMx OOJIbIoe
KOJIMYeCTBO )KeJlaeMBIX AHTUTEHOR, monJiexanmsx CBSA3EBAaHUI c
vacTuuaMmr. Hanpumep, CD4* T-KJIETKM BKCIPeCCUPYIT BECOKME YPOBHU
CD28 wm mnomepeprawTcsa 0OoJjee »0PeKTHMBHOMY 3axBaTy, uyem CD8Y T-
KJIEeTKU B MEHBINX KOHIIEHTPAalLMAaX . B OOHOM U3 BapMaHTOB
OCYIEeCTBJIEHUSA VICIIOJIb3YeMa g KOHIIEHTpalMs KJIETOK COCTaBJIAET
5x106/mM1. B OpYyTUX BapMaHTax oCymeCcTBJIEHUS MCIIOJIb 3y eMas
KOHIIeHTpaluMd MOXEeT COCTaBJATL HOpUOIM3KMTEJIEHO oT 1x105/Min  mo
1x108/MJI, BKJIOUad Jioboe leJIoUMCJICHHOEe 3ZHaucHMe MeXOy HUMIM.

B ImpyrmMx BapMaHTax OCYIEeCTBJIEHMS KJIETKM MOXHO MHKYOUPOBATH
Ha poTaTope B TeUeHMEe pPas3JIMUHHEX IIepPMOINOB BPEMEHU IIPU pPa3JIMUHBIX
crkopocTax npu 2-10°C maM NpM KOMHATHOM TeMmiepaType.

T-KJIEeTKM OJA CTUMYJIALUUM TakKXe MOXHO 3aMopaXuBaThb IIOCJe
sTarna IIPpOoMHBaHMA. He xejlags OBTb CBSA3aHHEMUM TeopueMr, DTall
3aMOpaxXmuBaHMsa U IIOCJHeOyMUY BTall pa3MopaxuBaHMa obeclneunBaeT
nojiyuyeHue ©oJjiee OIOHOPOOHOTO TIPOOYKTa IOCPeICTBOM YyIaJleHUSA
TPaHYJIOLIMTOB ¥ IO HEeKOTOPOM CTeleHM MOHOUMTOBR U3 IIOIIYJISALUMU
KJIeTok. Ilocje »Tala IOPOMBEBaHMA, Ha KOTOPOM YIAJART ILJa3sMy U
TPOMOOLIMTH, KJIETKM MOXHO CYCIEeHIMPOBaATH B OXJIaXIDakleM pacTBOpE.
XoTa MHOTMEe OoXJakIallMe PacTBOPH M IHapaMeTpPH M3BECTHHL B STOM
oBjacT M OyIOoyT MNPMMEHVMEMM B STOM KOHTEeKCTe, OIWMH M3 CIOCODOB
BKJIOUAET MCIIOJILE30BaHMe PBS, coepXamero 20% DMSO m 8%
CHIBOPOTOUHHM ajlbOYMUH UeJiloBeKa, WM Ccpel IJA KYJbLTUBUPOBAHMUA,
comepxammux 10% mexctpan 40 um 5% @mexcTpos3y, 20% CHBOPOTOUHHMN
aJLdOyMMH UYeJioBeka U 7/,5% DMSO, wmiam 31,25% mjnasMaamuTa-A, 31,25%
nexkcrposu (5%), 0,45% NaCl, 10% mexcTtpaH 40 m 5% pmekcTposy, 20%
CHIBOPOTOUHBIMN aJib OyMUH JyeJIOBEeKa n 7,5% DMSO WA OPYTUX
INOOXOOANMX IJIS 3aMOpaXMBaHMA KJIETOK Cpeln, ComepXalluxX, HallpuMep,

Hespan u I[asMmaauT A, 3aTeM KJIeTKM 3aMopaxuBaionT no -80°C mpu
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crkopocTM 1° B MMHYTY M XpPaHAT B Tas30BOM (ase B pes3epByape L
XpaHeHMsa XKUIOKOTO asoTa. MOXHO MCIOJNIbL30BaTh JOpyIMe  CIOCOOEH
KOHTPOJIMPYEMOT'O 3aMOpaxXmBaHmA, a TaKxe HEKOHTPOJIMPYEMOT'O
3aMOpaXmMBaHMg HENOCPeOCTBeHHO mpu -20°C MaM B XMOKOM asoTe.

B OIpeneJIeHHEIX BapmaHTax OCYIIeCTBJIEHUA
KPUMOKOHCEPBMPOBAHHEIE KJIETKM pasMopaXuBaknT W I[IPOMBBAaKT, Kak
IpenCcTaBJIEHO B HaCTOAlleM OIMCaHUM, ¥ IIO3BOJAKRT MM OTCTauMBaTLCHA
B TeueHMe OINHOTO UYaca IIPpM KOMHATHOM TeMIepaType IO aKTUMBaALUU C
MCIIOJIb30BaHMeM CIOCOOOB IO HacCTOoAlleMy M300peTeHMD.

Taxkkxe B KOHTEKCT M300peTeHMd BKJIOUAKLT 3a00p o0pas3lioB KPOBU
WY NOponoyKTa adepeza y MHIOIMBUIOYYMa B IIepPUMOI BpPeMeHU IIepen TeM,
KakK MOTYT [IOHAOOOUTLCA DKCIIaHCUPOBAaHHEE KJIeTKMU, Kak
IpencTaBJIEHO B HaCTO4dlleM OIMCaHMM. B CBA3M C 5STUM MCTOUHUK
KJIETOK NIJIS SDKCIaHCHUM MOXHO CoOMpaThk B JIOOOV HeOOXOOMMEI MOMEHT
BpeMeHM, W XejJjlaeMble KJIETKM, Takue Kak T-KJEeTKM, MOXHO BHIEJIATH
M 3aMOpaXuBaTb MJS I[IO3OHeVMeIro MCIOJb30BaHMsa B T-KJIeTOUHOU
TepaluM OJsa JOOTOo KoJIMYecTBa 3a0oJieBaHMM WM COCTOSHUM, IJid
KOTOPEX T-KJIeTOUHas TepalMsa MOXeT ABJIATLCSA OJaTONPUATHOM, TaKUX
KakK IIpencTaBJIeHHEE B HACTOAIEM OIMCAaHUM.

B omHOM M3 BapMAaHTOB OCYUECTBJIeHMAI of0Opasell KPOBU WU
NponyKT adpepesa, Kak NPaBUIIO, 3alUpapT Yy 3O0POBOTO MHIMBUIYYMA.
B omopenejieHHHX BapMaHTax OCYIEeCTBJIeHMA ofpasell KpPOBU WM
OponykT adepesa, Kak OpaBUIIO, 3adMpanT y 3O00POBOTO MHIOVMBUIOYYMA,
MMeKIero PUMCK pas3puTua 3aboJieBaHUA, HO Yy KOTOPOTO 3abojieBaHue
elle He pasBMJIOCh, M MHTepecyKlMe KJIeTKM BHOEJIART M 3aMOpaXuBakT
0Ji4 [IO3OHENEeT O VCIIOJIL30BaHUA . B OIpeneJIe HHEIX BapMaHTax
ocymecTBJIeHNd T-KIJIEeTKM MOXHO DSKCIAaHCHUPOBATL, 3aMOpaXmMBaTh U
MCIOJIL30BATEL IIO3OHee. B oopemesieHHHX BapMaHTax OCYIEeCTBJIEHUI
ofOpasus 3abupanT Yy IalMeHTa BCKOpe I0CJle IIOCTAaHOBKM OMaTrHO3a
KOHKPETHOT'O 3aboJieBaHMdg, KaK IIPenNCcTaBJIeHO B HaCTOAMlEeM OIMCAaHUM,
HO epen JIOOEIM JIeUeHMEM. B OOIIOJIHUTEJILHOM BapMaHTe
OCVYIIECTBJIEHVA KJIETKM BHIEJAOT M3 o0pasla KpoBU WM IPOOYKTA
apepesa OT UMHIMBMIOYYMa OO JIOOOIO  KOJMUeCTBa  POINCTBEHHEHX
CIIOCOOOB JleueHu4d, BKJIOUAS, B KauecTBe HeOTI'PaHNUMBAaIUX
[IPMMEPOB, JleueHMe cpencreaMy, TaKMMM Kak HaTaamsyMmao,

9@_)aJ'H/I3yM8.6, IIPOTMBOBUMPYCHEIMM CpelCTBaMlM, XUVMMOTEpaAllMio, JIy4deBYIO
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Tepalll, JiedeHMe MMMyHOCYIPeCCUPpYRIMMY CPeOCcTBaMy, TaKMMM Kak
LUMKJIOCIIOPUH, a3aTUOIIPUH, MeToTpekcaT, MukodpeHosaT u FK506,
aHTHUTeJIaMM WM IPpyTVMMM KMMyHOOECTPYKTUMBHEMU CpelcTBaMM, TaKUMU
Kak CAMPATH, aHTUTeJIa IpOTUB CD3, LIMTOKCAaH, baynapabuH,
HuKJocnopmH, FKLH06, panaMmlyH, MHUKODEeHOJIOBas KUCIOTa, CTEepPOUIH,
FR901228 u  JydyeBasd Tepallid. 3T JIeKapCTBEHHHE CpenocTea
MHITUOUPYIOT KaJbUUM—3aBUCUMYIO bocdaTasy KaJIbLIMHEeBPUH
(umrJocropuH m FK506) miamM wmMHTUOMPYIT KMHazy p/7036, BaxHYID IJA
MHIOIYLIMpYyeMOou dakTopaMu poCTa Iepelauu CuTrHaja, (panaMmiuH) (Liu
et al., Cell 66:807-815, 1991; Henderson et al., Immun, 73:316-
321, 1991; Bierer et al., Curr. Opin. Immun. 5:763-773, 1993).
B IOONOJIHUTEJIEHOM BapMaHTe OCYWeCTBJIeHUS KJIETKM BHIEJISAT OJId

IIalilMeHTa 12 3aMOpPaXxXrMeanT IOJI4d oajlb HeMe I o VCIIOJIB30BaHMA B

KOMOVHAIIUU (HanprMep, o, OIOHOBPEMEHHO I rocje) c
TpaHCIJIaHTaluren KOCTHOTO MO3Ta VI CTBOJIOBEIX KJIETOK,
oIaBJIAKIEN T-KJIETKU Tepanuemn c MCIIOJIL 30BaHMEM

XUMHUOTEPAIEBTUUYECKUX CPEenCcTB, TakuxX Kak, ooaymapabuH, HapyxXHad
OMCTaHIMOHHAA JyudyeBas Tepalmnsa (XRT), uurjgodochammn W
anrmrea, TakrMe kak OKT3 wmmm CAMPATH. B OpyroM BapMaHTe
OCVYIIEeCTBJIEHU I KJIETKMA BEIOEJIAIOT oo JleueHunsAa 1z X MOXHO
3aMOpaXuUBaThL MJg [IO3OHEMEeIrOo MCIOJbL30BaHUA IJIA JiedeHUd IIocye
ronaBJigmen B-kJjeTkHn Tepalnmn, HalpuMmep, cpencTrBaMy,
pearupywomyuMm ¢ CD20, HamopuMep, PUTYKCaHOM.

B LOOIIOJIHUTEeJIELHOM BapMaHTe OCVYIIeCTBJIEHNA HacToAmeIro
n300peTeHra T-KJIEeTKM [IOJIydalT OT I[allMeHTa HeNOCPeOCTBEHHO IIOCJe
JleyeHrda. B ¢cBA3M C  5STHUM  HaOIoOamowT, YWTO IIOCJe KOHKPETHOTIO
JleueHMsa 3JIOKAaUeCTBEHHEIX HOBOOOpasOBaHMM, B UYACTHOCTHM, JIeUeHUS
JIEKAPCTBEHHEIMM CPenCcTBaMy, [IOBPEeXnaniyMMy  MMMYyHHYID  CUCTeMY,
BCKOpe IIOCJIe JIeUeHMA B TeUeHMe IIepMsona, KoI'a IIalMeHTH B HOpMe
BOCCTAaHABJMBAaJMCE I[IOCJIe JeUeHMA, KaueCTBO IoJIydaeMex T-KJIeTOK
MOXeT ABJIATHCA OITUMMAJILHEM WM YJIYUIMEHHBEM IO MX CIOCOOHOCTU K
SKCIaHCUM €X Vivo. AHAaJOTMUHO, I[IOCJe MaHUIYyJIauuM ex Vivo cC
MCIIOJIbL30BaHMEM CIIOCODOB, OIMCHBAEMEX B HAaCTOAlleM OIMCaHuM, DSTHU
KJIeTKM MOTYT HaxXOIMTLCA B IIPEeOlNOUTUTEJIEHOM COCTOAHUM  OJIA
IIOBEIIEHHOTO »SHIpadTMeHTa M BKCIaHCcuM in vivo. TaxkuMm oOpas3oM, B

KOHTEKCT HacCToAmero wu300peTeHMa BKJOUALT CcOOp KJIeTOK KPOBH,
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BKJIOUA 4 T-xJjIeTKH, OeHOPUTHEE KJIETKMA I opyrue KJIETKU
TeMaTOolIORTUUECKOTO POCTKa, B TeueHMe DTOM (pasbl BOCCTAHOBJIEHMUA.
Kpome TOTO, B OIpemeJIeHHHX BapMaHTaxXx OCYIEeCTBJIEHUSA  MOXHO
MCIIOJIL30BAThH MOOUIIM 3 a0 (HanpuMep, MO OUIIM 3 aLIUIO C
VCIIOJIb30BaHmMeM GM-CSFEF) ¥ CcxXeMB CHUMITOMATUMUECKOTO JeueHMs IOJId
OOCTVDKEHU A COCTOSAHUA MHOMBUOYYMA, roe NpenrnouTuTesibHa
pernonyjaaumnsd, PEUUPKYJIIALUNA, pereHepalumuga n/nim npoJsimbpepanumsa
KOHKPETHHX TUIIOB KJIETOK, OCODEHHO B TeUeHUue OIpPeneJIeHHOTO
BPEMEHHOT'O OKHa TIIOCJle Tepaluu. JWINOCTPATUBHEE  THUIE KJIIETOK
BKIIOUAKT T-KJIeTKM, B-KJEeTKM, OEeHIOPUTHHEE KIIETKM M OpyTUe KIIEeTKU
VMMYHHOM CHCTEMEH.

AKTHMBaLMA UM SKCIaHCudad T-KJIEeTOK

oo wmim  1nocJe TeHeTUUeCKOoV  MOIOMOMKALIVM T-xJIeTOK  OJ4
SKCIpPeCCUn KeJaeMoTI o CAR T-KJIeTKN MOXHO aKTUMBMPOBATE i
BKCIaHCHUPOBaAThE, Kak [IpaBuUJIoO, C MCIIOJIE30BaHUEM criocofos,
ONIMCHBAEMHX, HalpuMmep, B TIHaTeHTax CIIA NN 6352694, 6534055,
6905680, 6692964, 5858358, 6887466, 6905681, 7144575, 7067318,
7172869, 7232566, 7175843, 5883223, 6905874, 6797514, 6867041 u
nyoamMkaumMM IaTeHTHOM =asBku CHIA N 20060121005.

Kak IpaBWUJIO, T-rJIeTKHU 1o N300peTeHN SKCIIaHCUPYIOT
IOCPelCTBOM IPMBEIEHMS B KOHTAKT C IIOBEPXHOCTBIO, K KOTOPOM
IIPUKPEIJIEHO CpencTrBoO, CTUMYyJIMpYyllee aCCOLUNPOBAaHHBI C
KOMIIJIEKCOM CD3/TCR curTHal, n JIMTaHmo, CTUMYJINPYIOMNM/
KOCTUMYJIATOPHYI MOJIEKYJIY Ha IIoBepxHOoCTM T-KJeTOK. B yacTHOCTH,
nonyjgaummy  T-KJIeTOK MOXHO CTUMYyJIMPOBATL, KaK IIpPeldCcTaBJIEHO B
HaCTOAMleM ONMCaHWM, HallpUMep IIPpMBeleHMeM B KOHTAKT C aHTUTEJIOM
npotue CD3, MM eT0 aHTUT'eHCBA3HBAKIMM QParMeHTOM WM aHTUTEeJIOM
npoTue CD2, MMMOOMIIM3OBAaHHBIM Ha IIOBEPXHOCTM, WJIM IIPHMBEIEHVEM B
KOHTaKT C aKTUBATOPOM IMNpOTeMHKMHaszk C (Hamopumep, OpPMOCTATHMHOM)
B KOMOMHAaUWU C KaJIb UM EBEM MOHODOPOM. g KOCTUMYJIALUU
OOIIOJIHUTEJLHOM MOJIeKYJIH Ha IIOBepxXHOCTM T-KJEeTOK MCIOJbL3YT
JUTaHIO, CBA3HBAKIMMCA C IOONOJHUTEJILHOV MOJIeKyJio. Hamnpumep,
NONyJALMKD T-KIJIETOK MOXHO IIPUBOIUTL B KOHTAKT C AHTUTEJIOM IIPOTUBR
CD3 wu aHTMUTeJIOM IHpoTuMe CD28 B YCJOBUAX, INOOXOOAMNMX  IOJI4
CTUMYJIAUUK OpoJjiMbpepaumn T-rjgeTok. g CTUMYJIAUMM OpoJindpepalmn

Ch4+ T-kjileTok wmiIm CD8T T-KJIeTOK MOXHO MCIOJIB30BATh AaHTUTEJIO
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npotrue CD3 M a”HTUTeJiO OpoTubs CD28. MOXHO MCIIOJB30BATH IIPUMEPE
aHTHUTeJl OpoTuB CD28, BBkiouakmue 9.3, B-T3, XR-CD28 (Diacione,
Besancon, France), Kak MCIIOJIb 3YIOT B IpYyTUX criocoBax,
of0meMnM3BeCTHEX B »Tom objmactu (Berg et al., Transplant Proc.
30(8):3975-3977, 1998; Haanen et al., J. Exp. Med. 190(9):
13191328, 1999; Garland et al., J. Immunol Meth. 227(1-2):53-
63, 1999).

B OonpeneJIeHHHX BapMaHTax OCyWeCTBJIEHUSI TIePBUYHHM
CTUMYJIMPYIRIUM CUTHAJ ¥ KOCTUMYJIATOPHHM CUTHaJN IOJg T-KJIEeTKU
MOXHO IIOJIy4daThb C IIOMOWEBK pPas3HHEX I[IPOTOKOJIOB. Halpumep, cpelcTeBa,
ofecreuMBaKnmMe KaXIHM CUTHaJl, MOTYT HaxXOOMTLCSA B pacTBOpe WM
X MOXHO IIPUCOeIVHATE K I[IOBEPXHOCTM. IlpM [OIpUCOeOVMHEeHUM K
IIOBEPXHOCTU CpPeIOCTBa MOXHO TIIPUCOEIMHATL K TOWM Xe IIOBepXHOCTU
(T.e. B "UMC"-IIOJIOXEHMNM) WMJIM K PAa3HEM IIOBEPXHOCTAM (T.e. B
"TpaHCc" —IIOJIOXKEeHUN ) . AJILTEPHATUBHO, OIOHO CpPencTBO MOXHO
IPUCOENUHATE K I[IOBEPXHOCTHM, a IOpyloe CpelcTBO MOXET HaXOOUTLCH
B pacTeope. B oOOHOM M3 BapMaHTOB OCYWEeCTBJIEHNSA CPenoCcTBO,
ofecrieurBaKimee KOCTUMYJIATOPHEM CUITHAaJ, COEIMHSAKRT C INOBEPXHOCTHI
KJIeTKM, a CpencTBO, of0ecHeuyBanlee I[IepPBUYHEM CUTHaJ aKTUBalUU
HaxXOOUTCHA B pacTBOpe, WIM eI'0 I[IPUCOEOMHAKT K IIOBEPXHOCTM. B
onpeneJjieHHEX BapMaHTax OCYIWEeCTBJIEHNA 0ba CpencTBa MOT'YT
HaxXOOUTBECA B pacTBoOpe. B IOpyroM BapMaHTe OCYIEeCTBJIEHUA CpelcTBa
MOTYT HaxXOOUTLCS B PacTBOPUMOM dopMe, U 3aTeM UuX  MOXHO
[IepeKpeCcTHO CIIMBaTh c [IOBEPXHOCTHI, Takou Kak KJIETKA,
SKCIpeccHupyrma s Fc-peuenToptH, VI aHTUTEJIO NI opyroe
CBA3HBaKIlEEe CPENCTBO, KOTOpoe OyIeT CBA3HBATLCA CO CPeOCTBaMU.
B cBaA3M C »TMM CM., HalpuMep, IyOJIMKalUUM I[IaTeHTHHX 3aaBok CIA
INeNe 20040101519 7 20060034810 Ha openMeT MCKYCCTBEHHEIX
AHTUTEHIPEeOCTaBIgAINMX KJeTok (aAPC), KOTOpHEe IOpeljaralnT oJsd

IIPVMMEHEHN A B AKTHMBalIVl " SKCIIaHCUM T-KJIeTOK B HacToAlmeM

N300pEeTeHUun.
B OIOHOM nus3 BapMaHTOB OCVYIIeCTBJIEHN S oBa cpeIncTBa
MMMOOMJIM3YIT Ha 0Oycax - Ha oJHom OycHuHe, T.e. B "umc"-

[IOJIOXKEHVM, WJIM Ha pPa3HHX OycuHax, T.e. B "TpaHc"-HoJloXeHUM. B
KauecTBe IIpMMepa, CpelcTBO, ofecHneuMBawimee IIEPBUYHEIN CHUITHAJ

arkTrBalll, ABJIAETCA AHTHTEJIOM IIpOoTHE CD3 M eTro
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AHTUIT €HCB A3EEBalllM bparMeHTOM, u CpencTEo, obecrneunBanee
KOCTUMYJIASTOPHEM CUTHAaJ, ABJIAEeTCA aHTUTeJIoM NOpoTuB CD28 miIM ero
AHTUIT €HCBA3HEBalIM bparMeHTOM; u oBa cpencTrea COBMECTHO
MMMOOMIM3YIOT Ha OIHOM OyCcKMHEe B DKBUMBAJIEHTHHX MOJIEKYJISPHBIX
KOJIMUecTBax. B OOHOM M3 BapMaHTOB OCYUWEeCTBJIEHUSA MCIOJb3YIT
cooTHomeHre 1:1 KaXOoro aHTUTeJa, CBfA3aHHOTO C Oycamy, »OJ4
skcrnaHcum CD4t T-wkjgeTok M pocTa T-KJIeTOk. B olOpeleJIeHHHEX
acriekTax HacCTOoAmero mu300peTeHMS MCIOJB3YIT COOTHOMEeHMEe aHTUTeJI
npotue CD3:CD28, cBsS3aHHHX C 0Oycamu, IJIS IIOBHIIeHMS HaBJooaeMoM
SKCHaHcuy T-KJIeTOK II0 CPaBHEeHMIO DKCIaHcuelM, HabjJlomaeMoM C
VCIIOJIL30BaHMEM COOTHomeHusa 1:1. B OIDHOM KOHKPETHOM BapMaHTe
OCYWeCTBJIEHVA HaOJIIAKT IIOBHIIEHVE IPUOIM3UTEJIEHO B 1-3 pasa IIo
CpaBHEeHND c DKCIaHCcKuel, HabJogaeMon c VICIIOJIE 30BAHUEM
cooTHomeHMsa 1:1. B OIHOM M3 BapMaHTOR OCYIECTBJEHMSA COOTHOIIEHUE
antuTeJ CD3:CD28, cBA3aHHEX C 0OycaMM, HaxXOIMTCsSa B IOMalas3oHe OT
100:1 mo 1:100, BrIOUaAd BCe lLeJIOUMCIJIEHHHE 323HaAUeHMS MeXIOy HMMMA.
B OOHOM U3 ACIIEKTOR HaCTOAWEeT o n300peTeHnd C YacTullaMu
CBA3EBAT OOJiblle aHTUTeJla NpoTus CD28, ueM aHTUTeJla HpoTwuB CD3,
T.E. COOTHOIIEHME CD3:CD28 COCTaBJIIET MeHee OIOHOTO. B
oInpeleJIe HHBIX BapraHTax OCYIIEeCTBJIEHUA COOTHOIIeHNE aHTUTeJIa
npotue CD28 wm a”HTHUTeJa nOpoTuB CD3, CBSA3aHHHX Cc ©ycamu,
cocTaBJygeT OoJjiee 2:1. B OODHOM KOHKPETHOM BapMaHTe OCYINEeCTBJIEHUHA
VICIIOJIL3YIT COOTHOIEHMe aHTUTeJl OpoTuMB CD3:CD28, CBS3aHHHBX C
Bdycamu, 1:100. B 1»Opyr'oOM BapMaHTe OCYUEeCTBJIEHMS MCIIOJIb3YIOT
COOTHOIMEeHMe aHTHUTeJl nOpoTue CD3:CD28, cBA3aHHEX C Oycamm, 1:75.
B @OOMNOJIHUTEJILHOM BapMaHTe OCYHMeCTBJIEHMS MCIOJb3YIOT COOTHOIMEHNE
aHTuTeJs npotmB CD3:CD28, cBa3aHHEX C Oycamm, 1:50. B 1gpyrom
BapMaHTe OCYMEeCTBJIEHMS MCIOJb3YIT COOTHOIMEHME AaHTUTEJ [IPOTUBR
CD3:CD28, cBazaHHEX C Oycamu, 1:30. B oOoODHOM M3 NPenlOoUTUTEJIbHHX
BapMaHTOB OCYMEeCTRBJIEHUSA WMCIOJL3YIT COOTHOIEHME AaHTUTEJ IIPOTUB
CD3:CD28, CBA3aHHEIX c dycaMu, 1:10. B OpyTOM BapMraHTe
OCYIMECTRBJIEHNA MCIOJB3YIRT COOTHOMEHME aHTUTeJ npotuB CD3:CD28,
CBA3aHHHX C ©Oycamu, 1:3. B eme OIOHOM EBapMaHTe OCYIEeCTBJIEHUS
VCIIOJIE3YIT COOTHOIIEHME aHTUTeJ nOpoTuMk CD3:CD28, CBS3aHHBIX C
Bycamm, 3:1.

Hida crumMmyngaumm T-KIeTOK WJIU OIPYITHUX KJIETOK-MUIIEHEN MOXHO
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MCIIOJIL30BATE COOTHOMEHMA dYacTul K kKJeTkam oT 1:500 mo 500:1,
BKJIOUAA JIOOBEE 1I&JIOUMCIIEHHBIE 3HaUeHMAa MeXOy HuMu. ClheluuajmucTaM B
aTOoM obJjlacTu OymeT TIOHSATHO, UYTO COOTHOMEHMEe UYacTHUIl K KJIeTKaM
MOXeT 3aBMCeThb OT pasMepa YacCTHUl, OTHOCUTEJIEHO KJIETKU-MUIIEHN .
Hanpumep, OyCH  HeDOJIBIIOTO pasMepa MOTYT CBA3HBATH JINIIE
HECKOJIBKO KJIETOK, B TO BpeMA Kak Oyche OOJbIIel'O pas3Mepa MOTyT
CBSABEBATEL MHOTO KJIETOK. B omIpemesjIeHHEX BapMaHTax OCyMeCTBJIEHUS
COOTHOIIeHMe KJIeTOK K uYacTullaM HaxXoOMTcsa B IOMamnaszoHe oT 1:100 gmo
100:1, BxJmouas JOOHEe LeJIOUMCJIEHHBEEe 3HaueHMs MexIy HMMM, U B
OOIOJIHUTEJIbHEIX BapMaHTax OCYIEeCTBJIeHUA IOJA CTUMYJIAUUM T-KJIETOK
TakKXke MOXHO MCIIOJbL30BaTh COOTHOmeHMe oT 1:9 mo 9:1, BrJIOUad
JIIOOBIe 11eJIOUMCJIEHHBHE 3HAaUeHUd MexOy HUMMM. COOTHOIEHMEe UYacCTHIl, K
KOTOPEM IIPUCOENMHEeHE aHTuTeJla IpoTuB CD3 u nportues CD28, m T-
KJIETOK, TIIPMBOINAMEe K CTUMyJIAIMM T-KJIETOK, KaK YyKa3aHO BHIIE,
MOXeT BapbUPOBATECH, OIOHaKoO KOHKpPETHEIE IpenrnodTUTEeJIbHEE
3HayeHMsa BkJmovamoT 1:100, 1:50, 1:40, 1:30, 1:20, 1:10, 1:9,
1.8, 1:7, 1:6, 1:5, 1:4, 1:3, 1:2, 1:1, 2:1, 3:1, 4:1, 5:1,
6:1, 7:1, 8:1, 9:1, 10:1 wm 15:1 ¢ OOHMM [IPEOIOUYTUTEJIbHEM
COOTHOIMEeHreM dYacTull M T-KJEeTOK, COCTaBJIAKIMM, IO MeHBIEM Mepe,
1:1. B oOmHOM M3 BapMaHTOB OCYIUECTBJIEHMSA MCIIOJb3YIT COOTHOIIEHNKE
yacTul, M kJeTok 1:1 wmiIuM MeHee. B OIHOM KOHKPEeTHOM BapMaHTe
OCYIleCTBJIEHU A NpenlouTUTeJIbHOE COOTHOIIeHNE yacTulia: KjleTKa
cCoCTaBJIgeT 1:5. B  IOOMNOJIHUTEJIbHEX BapuaHTax OCYyIeCTBJIEHU A
COOTHOIEeHMEe YacTUL, UM KJIETOK MOXeT BapbMPOBATBCSA B 3aBUCUMOCTU
OT IOHA CTUMMyJAUMM. HamnpuMep, B OITHOM M3 BapMaHTOB OCYIECTBJIEHUA
COOTHOIMEeHVe YacTHI UM KJIeTOK cocTabjageT oT 1:1 mo 10:1 B HepBHM
oeHb, ¥ KaxXOul IeHb WM B OajlbHeWmeM uepe3 OeHb B TeueHue mo 10
OHeM K KJIeTKaM »Jo0aBJIAKRT IONOJIHUTEJIbHEE UYaCTULE IPpYM KOHEUHBIX
cooTHomeHMax OoT 1:1 mo 1:10 (B 3aBUCHMMOCTM OT KOJIMUECTBAa KJETOK
B IeHb noOaBJIeHMHA). B OODHOM KOHKPETHOM BapMaHTe OCYIEeCTBJIEHUA
COOTHOIEeHre YacTHuIll M KJIeTOK cocTakjasgerT 1:1 B TIIepBHM IeHb
CTUMYJIAIMKM, U ero »OoBOoOAT Jo 1:5 B TpeTuM M TIOATHM 2 IOHU
CTUMYJIALVMM. B »OpyI'OM BapMaHTe OCYMeCTBJIEHUS YaCTULHE TOO0aBJISKOT
eXeIHeBHO WMJIM uUepe3 IeHb OO0 KOHEeUHOTO COOTHOomeHMSA 1:1 B IIepBHM
oeHr u 1:5 B TpeTuV M OATHM IHM CTUMYJIALIMM. B IOpyT'OM BapuaHTe

OCYIIECTBJIEHNA COOTHOIEHMEe YacTUll M KIEeTOK cocTaBjgeT 2:1 B
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IepPBHM OEeHb CTUMYJISLUM, M €TI0 OOBOOAT no 1:10 B TpeTuM M OIATHMA
OHM  CTUMYJISLUN. B OpyroM BapuaHTe OCYUIEeCTBJeHMS  YaCTHUIH
no0aBJIART eXeIHEBHO MJIM 4Yepe3 OeHb OO KOHEUHOT'O COOTHOomeHus 1:1
B IepBelM H»HeHs u 1:10 B TpeTul M HOATHM OHU CTUMYJIALUN,
CneumanucT ChoeumajaucTaM B 52ToM objlacTr 0OymeT IIOHSTHO, UTO
MHOXECTBO IOPYTMX COOTHONEHUN MOXeT IIOAXONUTL IJIS MCIIOJIb30BaHUSA
B HacTosmeM M300peTeHUNM. B uacTHOCTH, COOTHOmeHra OynyT
BapbUMPOBATLCS B BaBMCUMMOCTM OT pal3Mepa uYacTUl UM pas3Mepa M Tula
KJIETOK .

B OOIIOJIHU T &JIb HEIX BapmuaHTax oCcymecTBJIeHUS HaCTOAmMeTo
n3o0bpeTeHns, KJIETKH, Takue Kak T-KJIeTKHU, KOMOUHUPYIOT c
IIOKPHTHMM CpeIcTBOM OycamMu, 3aTeM OyCH M KJIETKM pas3messgoT, a
3aTeM KJIeTKU KYJIL TUBUPYIOT . B aJlb TepHaTUBHOM BapuaHTe
OCYMeCTBJIEHUA IIepel KYJIbLTUBMPOBAHMEM IIOKPHTEHE CPEeOICTBOM OYCH U
KJIEeTKM He pas3deligioT, a KYJbLTUBMPYIT COBMECTHO. B OOMNOJHUTEJILHOM
BapuaHTe OCymecTBJIeHusa OYCH M KJIeTKM cCcHadajla KOHIEeHTPUPYT,
VCIOJbE3YS CWIY, TakKylh KaK Ccuja MarHMTHOTO IIOJIS, UYTO IIPUBOIUT K
IIOBHIMEHNUIO JIUTUPOBAHUSA T[OBEPXHOCTHHX KJIETOUHHX MapKepoB, TaKuUM
ofBpaszoM, MHOYLUMPYS CTUMYJISLUID KJISTKH.

B kauecTBe IIpUMEpPa, OeJIKM IIOBEPXHOCTM  KJEeTKM  MOXHO
COeIMHATH C JMI'aHOaMM, I[IO3BOJIAA IIapaMaTHUTHHM OycaM, K KOTOPHM
IPUKPEIJIEHE aHTUTeJla opoTue CD3 u npotmB CD28 (Oycel 3x28),
KOHTaAKTUPOBaTL ¢ T-KJIeTKaMM. B OODHOM M3 BapMaHTOBR OCYINECTBJIEHUS
KJIeTKM (Hanopumep, oT 104 mo 10° T-rJjeTok) u OyCH (HaIpuMep,

napaMarHUTHEEe 0Oych DYNABEADS® M-450 CD3/CD28 T B COOTHOIEHUU

1:1) KOMOVHUPYIOT B Oybepe, NpenrnouTUTEJILHO, PBS (Be=s
OMBaAJIEHTHHX KaTMOHOB, TaKMX Kak, KajJbUMM M MarHui) . CHOBA,
creumaJgrcTaMm B 2TOM obJjlacTH OymeT IIOHATHO, uTo MOXHO

MCIIOJIE30BAaTh JIOOYK KOHUEHTpalMK KJIETOK. HanpuMmep, KJIeTKU-MUIEHU
MOT'YT PeOKO BCTpedaTbCcsa B ofOpas3le UM COCTaBJATE ToJibko 0,012
obBpa3zua, WiIM  UeJHi  obpaszel (T.e. 100%) MOXET  COIOEepXaThb
MHTepecylle KJEeTKM-MUIeHM . TakuMm ofpas3oM, Jiwodoe KOJIUUeCTBO
KJIETOK BRJIIOYUAT B KOHTEKCT HacToAmero n300peTeHnd. B
OIpelNeJIeHHHX BapMaHTaxX OCYIeCTBJIEHMA XeJlaTeJIbHEM MOXeT ABJIATHCH
3HAUUTEJIbHOEe CHUWXeHMe of0beMa, B KOTOPOM CMelMBalT UYaCTULH U

KJIETKM (T.e. I[IOBHIAKT KOHLEHTpalMul KJEeTOK), IJg oO0eclleueHnsd
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MaKCHMaJIbHOT'O KOHTakKTa KJIETOK UM YacTull. Hanpumep, B OIHOM U3
BapMaHTOB OCYIECTBJIEHUS MCIIOJb3YIT KOHIEHTPpaLUUK IPUOIU3UTEIIBLHO
2 MUJLIMapna KJIETOK/MJI. B OIPpYyT'OM  BapuaHTe OCYIIECTBJIEHN A
UCHOJIL3YIT 0OoJjiee 100 MUJIIIMOHOB KJIETOK/MJI. B  IOINOJHUTEJILEHOM
BapMaHTe OCYMeCTBJIEHMSA MCIOJb3YIT KOHIeHTpaluum KkiaeTok 10, 15,
20, 25, 30, 35, 40, 45 wmmm 50 MWIJIMOHOB KJIETOK/MJI. B eme OIoHOM
BapMaHTe OCYMeCTBJIEHUS MCIOJb3YIT KOHIEeHTpallMio KJIeTok oT 75,
80, 85, 90, 95 mmm 100 MWIIJIMOHOB KJIETOK/MJI. B IOINOJIHMUTEJIbHEIX
BapMaHTax OCYIMEeCTRBJIEHMS MOXHO MCIIOJIB30BATE KOHUEeHTpauuy 125 miaum
150 MWMJIJIMOHOB KJIETOK/MJI. VCHOJIL30BaHME BHCOKMX KOHIIEHTPAalUA
MOXeT IMPUBOOUTE K I[IOBHIIEHMI BHXOIDA KJIETOK, aKTMBALMUM KJIETOK WU
DKCIIaHCUU KJIETOK. Kpowme TOTO, VICIIOJIL 30BaHue BEICOKMX
KOHIeHTpallMi KJIETOK mOejlaeT BO3SMOXHHM OoJjiee 2(0OeKTUMBHHIM 3axBaT
KJIETOK, KOTOPHE  MOTYT crnabo DKCIIPECCUPOBATH VHTEepEeCYKIye
AHTUT €HE-MUIIEeHN, TakMx Kak CD28-HeraTuBHEEe T-KJIETKU. Takue
MIONYyJIALIMM KJIETOK MOTYT WMMETE TepalleBTUUEeCKOEe 3HaueHVe, U B
OIIpelleJIEHHEX BapMaHTax OCYIEeCTBJIEHMSA XeJlaTeJIbHEIM MOXET SBJIATHCH
X TIIoJIydeHmMe. Halpumep, MCHOJIL30BaHMEe BHCOKOM KOHIEeHTpalluMU
KJIETOK »OejlaeT BO3MOXHOM ©OoJjiee 20peKTUBHY ceJiekumo CD8+ T-
KJIETOK, KOTOPHE B HOpMe HuMelT 0OoJjiee ciabyi »Kclpeccurn CD28.

B oOHOM M3 BapMaHTOB OCYIECTBJIEHMA HACTOAWeI'0 MU300peTeHUd
CMeChb MOXHO KYJbTHUBMPOBATE B TeUeHMe IIeprMoZa OT HeCKOJIbKUX
YacoB (NpubaIM3MUTEeJIbHO 3  uYacoB) »Oo nOpubiausmuresbHO 14 nHel,
BKJIOUada Jobdoe 1LeJJOUMCJIeHHOe 3HaueHMe MexXnoy HMMM. B IOpyToM
BapMaHTe OCYIEeCTBJIeHMSA CMeChb MOXHO KYJBTHMBMPOBATE B TeueHue 21
oHel. B OoOHOM U3 BapMaHTOB OCYMEeCTBJeHUSI u30dpeTeHMs OycH u T-
KJIETKM KYJBTUBUPYIT COBMECTHO B TeueHMe NIPpUOJIM3UTEJIBHO BOCBMMU
oHewn. B IPpYyIT'OM BapMraHTe oCyleCTBJIEHN A Oy CH u T-KJIeTKU
KYJILTUBUPYIOT COBMECTHO B TeueHMe 2-3 nHel. XejaTeJIbHEIMM TakKxe
MOTYT SABJATBCS HECKOJIBKO LIUMKJIOB CTUMYJIALMM TakKMM ofpas3oM, UYTOo
BpeMa KYJbLTUBUPOBaHMA T-KJIETOK MOXeT COCTaBJATL 60 [OHel wWiIn
BoJiee. YcJjoBus§, MNOOXOOAmre oJis KYJIb TUBUPOBAaHUA T-xJjleTOK,
BKJIOUAT COOTBETCTBYKIIKE Cpens (HanpuMep, MVHMMaJIbHEIe
NogmepXuBawlyre Ccpelbl, WM cpens RPMI 1640 wmm X-vivo 15
(Lonza)), KOTOpEE MOI'YT CcoIepXaTb OGaKTOPH, HeOoOXOOMMEE IJIA

npoJmbpepaumu M XKUBHECIOCOOHOCTHM, BKJIOUAS CHBOPOTKY (HaIpUMep,
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SMOPUOHAJBHY OBUBIO CHBOPOTKY VI CHEOPOTKY yeJjioBekKa) ,
MHTepJaenkunH-2 (IL-2), wuHCyJuH, IFN vy, IL-4, IL-7, GM-CSF, IL-
10, IL-12, 1IL-15, TGFB m TNF-a, wniamu JobeHe »Opyrue »DoOGaBKU IJIA
pocTa KJIETOK, M3BEeCTHHE CclIeluaJucTaM B 5»ToM objgacTtm. HOpyTrue
no0aBKM OJIS POCTa KJIETOK BKJOUAKT, B KadeCTBe HeOT'PaHUUMBAIUX
[IPMMEDPOE, IIOBEPXHOCTHO—-aKTUBHOE BelleCTBO, jiasMaHaT u
BOCCTaHOBUTEJIM, TakMe Kak N-aleTHJUMCTeMH M 2-MepKalTOo>TaHOJI.
Cpenmel MOTYT BKJIOUaThL RPMI 1640, AIM-V, DMEM, MEM, o-MEM, F-12,
X-Vivo 15 m X-Vivo 20, Optimizer c¢ pobaBjleHMEM aMMHOKMCJIIOT,
oMpyBaTa HaTpMa M BUTaMMHOB, He COIOepXalMe CHBOPOTKY WM
OOIIOJIHEHHEIE COOTBETCTBYKIMM KOJMUYECTBOM CHBOPOTKM (MJIM ILJIa3MEH) ,
WM OIpenesIeHHEM HafopoM TOPMOHOB MU/MIM KOJIMUECTBOM LIUMTOKUHOB,
OOCTATOUHEIM IJIS pPOoCTa M B2KcHaHcum T-xJeTok. AHTUOUMOTHUKHU,
HalpuMep, MNeHULMJIJINH u CTPEeNTOMUIIMH, BKJIIOUAT TOJIBKO B
DKCIIEPUMEHTAJIBHEE KYJBbTYPH, HO HE B KYJIBTYPH KIETOK IJIS MHQY3UU
VHOIUBUOYYMY . KIeTKM-MUIIEHM INOOOEPXMBAaKT B YCJOBUAX, HeOOXOINMMEIX
nJis IonmepXaH A pocTa, HalpuMep, npu COOTBEeTCTBYIIEN
TeMepaType (Hampumep, 37°C) m aTMochepe (HampuMep, BO3IOyX C 5%
CO2) .

T-KJIEeTKHU, noneepraeMee CTUMYJIALUN B TeueHue PasHEIX
IepruonooOB BpeMeHM, MOTYT IMPOABJIATE pPasHBEe CBOMCTBa. Hamopumep,
TUIINMUHEIE MOHOHYKJI€apHEe KJIETKU KpOBU W NIPOOYKTEL
MOHOHYKJIE€aPHEIX KJIETOK nepudpepmUueCcrom KpOBU mocJe abpepena
comepXxaT IMONYJALMID XeJnepHex T-xkjgeTok (Ty, CD4'), OoJapmyl, UYeM
MONYJIALUNM LUMTOTOKCUUECKUX WM CYNpecCopHex T-rjgeTok (Tc¢, CD8T).
OkxcrnaHcusa T-KJIETOK exX Vivo TI[IOCPeOCTBOM CTUMYJISLUM PelLelTopOoB
CD3 m CD28 mnpuMBOIMT K OOpa30BaHM MNONYJIALMM T-KJIETOK, KOoTopasd
0O TNpUOIUBUTEJILHO 8-9 1»HeM COCTOMT, ITJlaBHEM oO0pasoM, U3 Tu—
KJIETOK, B TO BpeMa Kak IIocjle NPpUBIUMBUTEJILHO 8-9 OHelM OOoIyJISAlNrA
T-KJIETOK COIEPXUT Bce OOJIBIIYIR MNONYJAUMK  Tc—KJIETOK. Takwum
obpasoM, B 3aBUCUMMOCTM OT LeJM JleueHMA IIPeOlouTUTeILHOM MOXeT
ABJATHLCA MHOY3UMSA MHIMBUOYYMY IIONyJIduuM T-KJIeTOK, cCcoIepxamei,
TJlaBHEM OOpasoM, Ty—KIeTKM. AHAJOI'MUYHO, ECJM BHIOEJART aHTUTeH—
CIHEUUIUUHYIO CyOIOMYJIALMAIO Tc—KIIETOK, BJIaToNPUATHOM MOXeT

ABJISTLCHA SKCIAHCUA 2TOM CyONONYJISUUM OO OOJIbIeIl0 KOJMUeCTBAa .
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KpomMe TOTO, B IOOHOJIHEHMe K MapkepaM CD4 m CD8, B TedueHUe
SKCIAHCUM KJIETOK 2HAUUTEJIBHO BapbUPYTCA IpyIMe (QeHOTUIIMUeCKME
MapKepH, HO IO OOJBIIEM UYacTH, BOCIPOM3BOIMMO. TakuM o00pa3oM,
Takasa BOCIPOM3BOOMMOCTE oejlaeT BO3MOXHOMN azmanTalmio
AKTUBUPOBAHHOTO T-KJIETOUHOTO IIPpOOyKTa OJIS KOHKPETHHX liejiel.

TepaneBTUUeCKOe IIPMMEeHeHMe

HacTosmee wm300peTeHMe OTHOCHUTCA K KJIeTke (Hanpumep, T-
KJIeTKe) , TPaHCOYLUMPOBAHHOM C MCIIOJIE30BaHUEM JIEHTUBUPY CHEIX
BekTOpOB (LV). Hampmmep, LV komupyeT CAR, B KOTOPOM KOMOMHUPYKOT
AHTUT eH-PaCIlo3HAIMUNA OIOMeH CrieundmuueCcKroTo aHTHUTeJa C
BHYTPMKJIETOUHEM OoMeHoOM CD3-mz3era, CD28, 4-1BB wmiam J0OOBIX WUX
KOMOMHALINN . TaxkuMm obpasoM, B HEeKOTOPHX CJlyyadax
TpaHCOyLUMpOBaHHaa T-KJIeTkKa MOXeT BH3HBaTb CAR-omocpeloBaHHBM T-
KJIETOUHHM OTBET.

N300peTeHre OTHOCUTCHA K IIpMMeHeHMI© CAR OJid HepeHalpaBJIeHUd
CrleuMOUUHOCTHM IIePBUUHOM T-KJIEeTKM Ha OIYXOJIeBHM aHTUTeH. TaKuM
obpasoM, HacTodmee M300peTeHMe TaKXe OTHOCUTCA K CIHOoCoby
CTUMYJIALUUA OIIOCPEenyeMOT O T-rjeTKaMM UMMYHHOT'O OoTBeTa Ha
[IOIIYJIALIUIO KJIETOK—MUIIEHEN W TKaHb N4 MJIeKOIMTaKIeIro,
BRJIOUAKIIEMY sTarn BBeOeHUA MJIEKOIIMUTaKeMy T-xjleTKH,
sKcIOpeccupyiomer CAR, 1me CAR COIEpPXUT CBA3HBaMUY (parMeHT,
crelndmUUecky B3aMMONEMCTBYIMUNM C 3BapaHee OIpeneJIeHHOM MMIIEeHbIO,
YyacThk »O3eTa-lelM, COoIOepXallyl, HalpuMep, BHYTPUKIISCTOUHBI ITOMeH
CD3-m3eTa uYeJIoOBeKa, M KOCTUMYJIATOPHYKD CUTHaJIbHYyH 00JIacThb.

B oOOHOM M3 BapMaHTOB OCYIEeCTBJIEHMS HacTofllee MN300peTeHMe
OTHOCHUTCS K TUIIY KIJIETOUHOM Tepalur, IOe T-KJIeTKM TeHeTHUeCKU
MOIUOUUUPYIT OJA sKchopeccur CAR M OoCymecTBJSOT MHOYy3M© T-KIIETOK
¢ CAR HyXDawoleMycd B STOM PelMIVeHTY. VHOY3UPpYyEeMEEe KJIETKU
CIIOCOOHH YHUUTOXATL OIMIYyXOJIEBHE KJIETKM VY pPeuulreHTa. B oTJuuue
OT TepaluM aHTuUTeJaMu, T-rJeTku ¢ CAR cHoco®HB K DKCIAaHCHMM 1in
vivo, npueond K OJINTEJIEHOMY ronmnepXxaHui, KoTOopoe MOXeT
[IPUBOOUTEL K IJIMTEJIbBHOMY KOHTPOJIK OIIYXOJIU.

B oOoHOM ™3 BapMaHTOB ocCylWlecTBJIeHMa T-rkjeTku ¢ CAR 110
n300peTeHMI0 MOXHO [NOABepIraTh YCTOMUMBOM DKCIAaHCHMM 1n ViVo UM UX
MOXHO IIOOIOEpPXMBATE B TeUeHMe IIPONOJIKUTEJIbHOT'O IIepMrola BPEMeHU.

B mpyroM BapmaHTe ocylmecTBJeHUA T-kjeTku ¢ CAR 00 M300peTeHMD
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pazepuBapnTCca B choeunpmuuHsle T-KJEeTKM IIaMaTH, KOTOPEIE  MOXHO
PeaKTUBMPOBATE MJISI MHIMOMPOBRaHMA o0O0pa30BaHMA WMIM pocTa Jwdon
OOIOJIHUTEJILHOM ONyXOoJiM. Hamnpumep, He OXuIOaJXM TOT'0, UYTO KJIETKU
CART-19 1o mM300peTeHMI MOXHO INOOBeplaTh YyCTOMUMBOM DKCIAHCHUM 1n
vivo, muX MOXHO IOOOEPXMBATL Ha BHCOKMX YPOBHAX B TeUeHUe
NPOOOJIXMTEJIBHOT'O IIeprola BPeMeHM B KPOBM M KOCTHOM MO3T€e, M OHU
MOTYT OOpas30BHEBATEL Cleludpmuueckre T-KJIETKM IIaMATHU. DBes XeJjlaHusda
OBITL CBSA3aHHHEM KaKoOM-JIMOO KOHKpeTHOM Teopuel, T-kjaeTku < CAR
MOTYT nudbepeHUIMPOBATHECA 1in Vivo B NonoOHOe LeHTpaJIbHOM [IaMATU
COCTO4AHME IIOCJIe KOHTaKTa C KJIeTKaMM-MMUIIEeHAMM, SKCIPeCCUPYRILVMI
AHTUTEH-UMUTATOP, M IIOCJelyKRIel'0 MX yCTpaHeHUd.

BEes xejlaHMsa OHTH CBA3aHHEM KaKOM-JIMOO KOHKPETHOM Teopuen,
IPOTUBOOIYXOJIEBEM VIMMY HHEI OTBeT, BEI'3HBaEeMHIM CAR-
MOIMQUUMPOBAHHEIMY  T-KJIeTKaMH, MOXeT  ABJATLCA AaKTUBHEM  MWJIM
[IaCCUBHEIM MMMYHHEIM OTBeTOM. KpomMe ToOTO, CAR-omnoCpenoBaHHLEMN
VIMMYHHEL  OTBET  MOXET ABJIATLCA  YacCTb IIoOoxona aIOINTURBHOM
MMMYyHOTepalln, pu KOTOpPOM CAR-MOIOMOULIMPOBAHHEE T-KJIeTKN
VHIOIYUUPYT WMMYyHHB OTBET, CHeUMOMUHEM IJIS aHTHUIeHCBA3HBaKIel
yactu CAR. Hanpummep, xJeTku CART-19 BHBHBAKT MMMYyHHHM OTBET,
CIIeUMOUUHEY [IPOTHE KJIETOK, BKCIpeccupyommx CD19.

Xorsa B IOaHHEIX, IIpelCTaBJIEHHEX B HacToAlleM OIIMCaHM1M,

KOHKPETHO ONMCHBAIT JIEHTUBUPY CHEE BEKTOPEH, comepxamue
riocJienoBaTeJIbHOCTHU sckFv [IPOTUB CD19, [TOJIYUEeHHEIX us
MOHOKJIOHAJILHOT'O aHTUTeJIa MBI FMC63, MapHUPHBI u

TpaHcMeMOpaHHEY »DoMeH CD8o uYeJloOBeK M CUI'HaJIbHHe »OoMeHH 4-1BB wu
CD3-m3eTa dYeJiIoBeKa, M300peTeHMe CJelyeT MVHTepPIPeTHPOBRaTh Kak
BRJIOUAKIE e Jrodoe KOJIMYUEeCTBO BapMaHTOR oid Kaxnonoro nus3
KOMIIOHEHTOB KOHCTPYKLUMM, KaK [IpelCTaBJIEHO B HaCTOLIleM OIMCaHUM.
T.e. M300peTeHVe BKJUAET IMIPpUMeHeHMe JIoOOTO aHTUTEHCEBA3HEBAKIeIO
dpparmeHTa CAR mimd nojgydeHus CAR-oOHOCpeIOoBaHHOTO T—-KJIEeTOUHOTO
OTBEeTa, CHeUMdMUHOTO MOJIS aHTHUIeHCBA3HWBaKIel uYacTuM. Halpumep, B
nejax JleueHn4d 3JIOKaYeCTBEHHOT'O HOBOOOpasoraHmU4a
AHTUTeHCBA3HBalmuUy odparMeHT CAR 1o u300peTeHUO MOXeT OHTH
HalpaBJIeH Ha OIIYyXOJIEBHM aHTUTEH.

3JI0KkaueCcTBeHHEEe HOBOOOpaszoBaHUA, KOTOPHE MOXHO JIEUUTH,

BKJIODUAKT OITYyXOJIM, He BacCKYJIAPM3OBaHHEE WJINM, IIo—CcymecTBY, He
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BACKYJIIpU30BaHHEE, a Takxe BaCKYJIIpU30BaHHEE OITYXOJIN .
3JIoKauyeCTBEeHHHEe  HOBOOOpaszsOBaHMA  MOTYT  BKJOUATL  HECOJMUIHBE
ONyXOJIM (TakMe KaK T'eMaToJIOTUMUeCKMe OIIyxXOJiM, HalpuMmep, JeNKO3H
n  JIMMOOME) WIX  MOTYT BKJIIOUATDH COJIMIHEIE OIIYXOJIN . THUIIE
3JIOKAUECTBEHHEX HOBOOOpAa30BaHMM, IIOoIJieXallMx JIedeHUI0 C I[IOMOMBIO
CAR 1o wu300peTeHUD, BKJIOUAKT, B KauecCcTBe HeOI'paHMUMBAIIMIUX
IPUMMEPOB, KaplMHOMY, OJIACTOMYy M CAapKOMY, W KOHKPETHHE JIeMKO3H
W JIMMOOUITHEIE 3JI0OKAUECTBEHHLE HOBOOOpPAa30OBAaHUSA,
noOpoKaueCTBEHHEE U 3JIOKAUECTBEHHHE OIYyXOJM U 3JI0KaueCTBEHHHE
HOBOOOpPAaBOBAHMSA, HAIPVMep, CApPKOMBl, KAapUWHOME M MeJIaHOMH. Takxe
BKJIOUEHEl OIIYyXOJIM/3JIOKAUEeCTBEeHHEEe HOBOOOPABOBAHMUSA B3POCIEX U
OMyXOJIM/ 3JI0KaUeCTBEHHEe HOBOOOpPAa30BaHUSA HOeTel.

T'eMaTOJIOTMYECKVMA 3JI0KAaYeCTBeHHEMHU HOBOOOpPa30BaHUAMU
ABJIATCHA 3JIOKAaUYeCTBEHHBE HOBOOOBpPa30BaHMA KPOBM MM KOCTHOTO
MO3Ta. [IpUMepH TeMaTOJIOTUUECKUX (mam TeMaTOT eHBIX )
3JIOKAUECTBEHHBX  HOBOOOpAa30BaHMM  BKJOUAKT  JIeMKOS3H, BRJIIOUA A
OCTpHE JIEMKOB3H (TakMe KaK OCTPHM JMMOOLMTAPHEM JIEMKO3, OCTPHM
MU EJIOUNTapHEM JIEMKO3, OCTPHM MM EJIO T €HHEIN JIeVIKO3 u
MreJioB8J1aCTHEI, IpoMMeJIOUUTapHEM, MVEJIOMOHOUMTaPHLIN,
MOHOLUMTAPHEM U DPUTPOJIEVKO3), XpPOHMUECKMe JIeMKO3H (Takue Kak
XPOHUUECKUN MMeJIOUMTAPHEM (TpaHyJIOUMTAaPHEM) Jelko3, XPOHUUEeCKUN
MMEJIOTE€HHEM  JIEMKO3 Y XPOHMUECKHUM  JIUMOOUMTAPHHM  JIEMKO3),
VUCTUHHYID IOJIMUUTEeMU, JuMOoMy, ©Oo0Jie3Hb XOOXKMHAE, HEXOIKKMHCKY
auMboMy  (MEIJIEHHO PacTyIyld ¥ BHCOKOS3JIOKAUECTBEHHYID (GOPMEH) ,
MHOXECTBEHHYI MMeJIOMYy, MaKpoIJlofByJMHeMMusa BalbmeHcTpema, OOJE3Hb
TOXKEJIEIX  Lellel, MUeJIOAVCIIIACTUUYECKUM CUHIPOM, BOJIOCATOKJIETOUHEM
JeMKO3 ¥ MMEeJIOOUCILIa3Mo.

CoIMIOHEIE OIIYXOJM ABJIATCHA aHOMAaJILHEMM OITYyXOJAMM TKaHM, Kak
IpaBujIo, He CcoaepXaluMM KKCTH WM 00JIacTU XUIKOCTM. COJIMOHLE
OMYXOJIM MOTYT SABJIATLCH OOBPOKAUECTBEHHHMY WM 3JIO0KaueCTBEHHBIMU .
PasJIMUHBIE TUIIH COJIMIHHX OITYXOJIEM HAa3HBalT 10 TUITY 00pa3yllMX WX
KJIETOK  (HampuMep, CapKOMH, KapUVMHOMEL ¥  JUMOOMEI) .  IIpUMEpPH
COJIMIHEIX OIyxOoJieV, TaKMx KaK CapKOMH ¥ KaplMHOME, BKJIOUAT
dubpocapkroMy, MMKCOCapKOMY, JINNIOCapKOMy, XOHIPOCAapPKOMY,
OCTeOCapKoMy M IpyTHMe CapKOMH, CHUHOBMOMY, Me30TeJIMOMY, OIIyXOJb

Ouura, HeﬁONMocapKomy, padooMrMocapKkoMy, KapluMrMHOMY TOJICTOTI'O
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KUMeUHUKa, JUMOOJIeMKOo3, pakK IMIOIXeJIyIOUuHOM XeJie3H, pakK MOJIOUHOM
keJle3H, Ppak JeTKMx, PpakK AWUHMKOB, Pak I[IpelcTaTeJIbHOW XeJies3H,
[IEUEeHOUHOKJIETOUHYIO KapLUMHOMY, [JIOCKOKJIETOUHYIO KapLUMHOMY,
0a3al/IbHOKJIETOUHYID KapLUMHOMY, aIeHOKapLUMHOMY, KapLMHOMY [IOTOBEIX
xeJjes, MeIyJUIAPHHM pakK MUTOBUIOHOM XeJle3H, NaluJIJISPHEM pak
MUTOBUIHOM XeJIe3H, (OeoXpOoMOLMTOMY, KapLMHOMY CaJIbHHEX XeJes,
NanuiJISPpHYD KapLUMHOMY, NalWJIJISPHBEE aleHOKaAPLMHOME, MeOyJIJISPHYIO
KaplUMHOMY, OPOHXOTEHHYK KapLMHOMY, I[IOUEUHOKJIETOUHYI KapLMHOMY,
TernaToMy, KapLMHOMY KeJIUHBEIX I[IPOTOKOB, XOPMOKAPLMHOMY, OIIYXOJb
BuabMca, pak meMKM MaTKM, OIIYXOJb AWUkKa, CeMMHOMY, KapLUMHOMY
MOUEeBOTO IIy3HpPsSA, MeJlaHoOMy M onyxoam IHC (Takme KakK TJIMOMa
(Takasg Kak TIJUIMOMa CTBOJIa TI'OJIOBHOT'O MO3T'a M CMellaHHad IJiMoMa),
ramobilacToMa (Takxke M3BeCTHad Kak MyJdbTHMOOPMHad IJnMoBJiacToMa)
acrTpounuToMa, JuMbpoMa [HC, ITepMmMHOMa, MenyJjiodjacToMa, IBaHHOMAE,
KpaHrnobpapmuHImMoMa, DIeHOVMOMA, [IMHeaJsioMa, TeMaHTHOBOJacToMa,
HeBpMHOMA CJIYXOBOTO HepBa, OJIUTONEHOPOTJIMOMAE, MEHVHTHOME,
HeVpobilacToMa, peTMHOOJacToOMa M MeTacTasE B T'OJJOBHOM MO3Te) .

B oOoHOM M3 BapMaHTOB OCYIECTRBJIEHMS aHTUITEHCBI3HBaIUA
dparMeHT CAR o M300peTeHNo KOHCTPYUPYIOT oJisa JIeueHu A
KOHKPETHOT'O 3JIOKaueCTBEHHOI'O HOBoOOpasobaHMA. Hanpumep, CAR,
CKOHCTPYUPOBAHHHY HOpoTHUB CD19, MOXHO MCIOJbL30BAThH IJIA JeUeHUS
3JI0KaUYeCTBEHHEX HOBOOOPAa30BaHUMN u HapymeHu, BKJIIOUA L, B
KaueCcTBe HeOoT'pPaHMUYMBAKIMX I[IPMMepOoB, IIpe-B ALL (OpuMeHeHMVEe B
nenuaTpum), ALL B3POCJHEX, JuMOOMY M3 KJIETOK 3O0OHHE MaHTUMU,
OIMGOYSHYID KPYIIHOKJIIETOUHYKD B-KJIETOUHYER JIMMOOMY, ¥ IOJISA IIOBHIIEHUI
BEIKMBAEMOCTHM [IOCJIe aJJIOTPAaHCIJIaHTallMM KOCTHOTO MO3T'a M T.II.

B IOpyroM BapmaHTe ocylecTBJIeHMAa CAR MOXHO KOHCTPYMUPOBATH
HaOpaBJIeHHEM OIpOTHB CD22 1njg JedeHMA OIUOOY3IHOM KPYIHOKJIETOUHOM
B-KJIeTOUHOW JIMMQPOMEI.

B OIOHOM n3 BapMaHTOB OCYIeCTBJIEHU A 3JIOKaueCTBEeHHHE
HOBOOOpasoOBaHmUAa " HapylleHU g BKJIOUAT, B KauecCcTBe

HeOol'paHMUMBaKIUX [IpuMepos, Ipe—-B ALL (OpuMeHeHMe B IIeIuaTpuUM),

ALL BB3POCJIHX, JUuMOOMy M3  KJIETOK  SOHH  MaHTUM, oddy3HYO
KPYIIHOKJIE TOUHYIO B-KJIETOUHYIO JIUMOOMY , BEIKMBAEMOCTE mocJe
aJIJIOTPAHCIJIAHTAUMM KOCTHOTO MO3Ta M T.II., MOXHO JIeUUTH C

MCIIOJIE30BaHueM KoMOuHaluum CAR, HalpaBJIeHHBIX OpoTuer CD19, CD20,
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CD22 m RORI1.

B OIODHOM n3 BapMaHTOB OCYIIECTRJIEHU A CAR MOXHO
KOHCTPpYUPOBATE  HallpaBJIEHHEM I[IPOTMB Me30TeJIMHa OJ4 JIeueHud
Me30TeJIMOMa, Ppaka HOIKeJYINOUHOM XeJjle3H, pakKa SAWUYHMKOB UM T.II.

B OIOHOM nus BapMaHTOR OCYIleCTRBJIEHN A CAR MOXHO
KOHCTPYMPOBATL  HalpaBJIeHHEM HOpoTue CD33/IL3Ra mjd JieueHUd
OCTPOTO MMEJIOT'eHHOTO JIeMKo3a M T.II.

B OIDHOM nus BapMaHTOB OCYIIECTRJIEHUA CAR MOXHO
KOHCTPYUPOBATL HalpPaBJIeHHHM IIPOTHUB C-Met g JIeUueHMS TPOMHOTO
HeTaTMBHOTO paka MOJIOUHOM XeJle3h, HeMeJIKOKJIETOUHOTO pakKa JeTKUX
n T.II.

B OIODHOM nus3 BapMaHTOB OCYIIECTRJIEHUA CAR MOXHO
KOHCTPYMPOBATE  HallpaBJIeHHEM HIpoTue PSMA mj4g JleueHMA  paka
IpencTaTeIbHOM XeJle3H M T.II.

B OIODHOM ns3 BapMaHTOB OCYIIECTRJIEHUA CAR MOXHO
KOHCTPYMPOBATh HalpPaBJIEHHEM [IPOTUE TUIMKOJIUIMIOa F77 1OJd JIedeHUd
paka OpencTaTesIbHOM XeJiel3H M T.II.

B OIODHOM n3 BapMaHTOB OCYIIECTRJIEHU A CAR MOXHO
KOHCTPYMPOBATH HalpaBJIeHHEM [IpOTUB EGFRVIII nJid JIeueHNnA
TJIMOBJIaCTOMEL M T.II.

B OIOHOM nus BapMaHTOR OCYIleCTBJIEHUA CAR MOXHO
KOHCTPYHUPOBATE HalpaBJIE€HHEM IIPOTUB GD-2 njd JleueHn A
HeMpoB®JlaCTOME, MeJIAaHOMEl M T.II.

B OIDHOM nus BapMaHTOB OCYIIEeCTRJIEHUA CAR MOXHO
KOHCTPYMPOBATh HalpaBJIeHHEIM OPpOTHMB NY-ESO-1 TCR nJjasa JedeHUA
MM EJIOMEl, CapKOMEl, MEeJIaHOMEl M T.II.

B OIOIHOM nus3 BapMaHTOB OCYIIEeCTRJIEHN I CAR MOXHO
KOHCTPYUPOBATE HalpaBJIeHHEM [IpoTmB MAGE A3 TCR 1Jjsa JiedeHUd
MMEeJIOMEl, CapKOMEl, MeJIAHOMEl M T.II.

OmHako n30bpeTeHne HeJlb34 MHTEepIIpeTUupOBaThH Kak
OTPaHMUEeHHOE WUCKJIIUUTEJIEHO aHTUTeHaMU-MUIIeHAMU U 3a0oJieBaHUAMA,
[pencTaBJIe HHEIMU B HaCcToOAleM OIIMCaHUU . T.e. n300peTeHMne
HeOoOXOOMMO MHTEPHNPeTUPOBaTh Kak BRJOUaKIee JOOYHD aHTUTEHHYD
MMUIIEHE, ACCOLUMUPOBAHHYIO C 3aboJIeraHueM, roe CAR MOXHO
MCIIOJNIL30BATE IJIA JieueHUAa 3abojieBaHUuAd.

CAR-MOmuOMUMpPOBaHHEEe T-KJETKM IO M300pPEeTeHMI TaKXe MOTYT
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CIVXUTL B KadyecTBe BaKUMHH OJ4 MMMyHM3alLMM ex vivo wu/uum
Tepanumu in vivo N4 MJIEKONIMUTAKIMETO . [lpennouyTmTeJIbHO,
MJIEKOIMUTAKIEE ABJISETCSH UYEJIOBEKOM.

UTo KacaeTcd MMMyHMB3allMM €X Vivo, IO MeHbIEM Mepe, OINHO U3
cllenymnmero IPOUCXOONUT in vitro oo BBeOeHUSA KJIETOK
MJIEKOIIMTALMMM: 1) DSKCIaHCUS KJIeTOK, 11) BBeleHMe HYKJIEMHOBOM
KMCJIOTE, KoImupyiomel CAR, B KJIeTKM, W/miaM 111) KpHoKoHCepBaluUd
KJIETOK .

CriocoBr exX ViVo XOPpOomo MBBECTHH B 2TOM 00JIaCTM M IIOJIHOCTLIO
OIIMCAHE  HMXE. B KpaTKOM  MBJIOXEHUHU, KJIETKU BHOEJIAT U3
MJIEKONUTaKIMET O (MpennouyTuTeJILHO, yeJIOBEKa) u TeHeTUUEeCKU
MOIUGUUUPYIT (T.e. TpaHCOMUMPYIRT in vitro) ¢ ©DoMmombid BeKTOpa,
B3KCIpeccupyomero CAR, IIpenOCTaBJIEHHOT'O B HaCTOAWEM OIMCaHUM.
CAR-MOIMOUIIMPOBAHHYIO KJIETKY  MOXHO BBOIOUTH MJIEKOINIUTaKIMEMY —
PELUTIMEHTY oIS MMOJIYYEHU S BJIaTONPUATHOT O TepaleBTUIEeCKOTO
>0bperkTa. MIekKonMTaKlEee-PeLUUuIMeHT MOXEeT SABJATbBCH UYEJIOBEKOM, WU
CAR-MOIMOUIIMPOBaAHHAS KJIeTKa MOXeT HABJATLCA ayTOJOTMUYHOM IJIA
peuunmMeHTa. AJIETEPHATUMBHO, KJETKM MOT'YT HABJATHCSH aJIJIOTE€HHEIMU,
VM30TEeHHEIMU WJIM KCEHOTEHHHMM B IJIS pPelUulIMeHTa.

Crioco®  BKCIaHCUu T'eMOIIOD TUUECKUX CTBOJIOBHIX KJIETOK U
KJIETOK-IIpelleCTBEeHHNKOB eX Vivo onMchHBaioT B IaTeHTe CIA N
5199942, BKJIOUEHHOM B HacTodllee OIMCaHMe B KauecTBe CCHBUJIKM, U
ero MOXHO MCIIOJIB30BAaTh IOJIA KJIETOK II0 HaCToAmeMy M3o00peTeHMIO. B
STOM 06JlacTM M3BECTHH OPyITHMe IIOOXONAmMe CIOCOOB, TakKuMMmM ofpas3oM,
HacTosdmee wM300peTeHMe He OI'paHuYeHO JIOEM KOHKPETHBEM CIOCOOOM
SKCIAaHCUM KJIETOK exX Vivo. B KpaTKOM MBJIOXEeHUM, KYJIbTUBUPOBaHUE
M BKcIaHcus T-KJIeTOK ex Vivo BkJoUaeT: (1) mnogyueHue CD34+
TeMOIIOBTUUECKMX CTBOJIOBEX KJIETOK M KIETOK-IIpPenOmeCTBEHHUKOB OT
MJIEKONUTaKIMEeT O "3 oBpa3l0oB nepudpepruuecKromn KpOBU WM
DKCIIJIAHTATOB KOCTHOTO MO3Ta,; M (2) D3KCIaHCHI TakKMxX KJIIETOK ex
vivo. B pomnoJjiHeHMe K KJIETOUHHEM (QaKTopaM, OIMCHBAEMBEM B IIaTeHTe
CIIA N 5199942, nmns KyJbTUMBUMPOBAHUA M DKCIaHCUM KJIETOK MOXHO
VCIIOJIE30BATE IOpyIMe QakKTOoOpH, Takue kak f1t3-L, IL-1, IL-3 wu
JuraHg c-kit.

B IOONOJIHEHME K MCIIOJIB30BaAHUI BaKILMHEL Ha OCHOBE KJIETOK MOJIA

VIMMYHM3alllM €X ViVO, HacToAdlmee M306peTeHme Tarxe OTHOCUTCA K
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KOMIIOBUILIMAM M cHoocobtaM M¥MMyHM3aluusd 1n Vivo [OJ4 BHB3BBAHUA Y
nHauveHTa MMMYHHOTO OTBeTa, HalpaBJIEHHOTO IPOTHUB aHTUIEeHAa.

Kak mnpaBmio, KJEeTKM, AaKTUBUMPOBAHHEE U DSKCIaHCUPOBAaHHEE,
Kak IpencTaBJIeHO B HacTOodlleM OIMCaHuMM, MOXHO MCIOJB30BaATH B
JIeueHUNn u npodniiakTuKe 3aboJieBaHu, BO3HMKAKMNX NS
VMMYHOKOMIIPOME TUPOBAaHHEIX MHIOIVMBUOYYMORE. B JaCTHOCTH, CAR-
MOIUOUUUPOBAHHEE T-KJIETKM I[I0 MUI0OPETEHUI MUCIOJb3YIT B JIeUeHUU
CCL. B OIpeneJIeHHEIX BapraHTax OCYIleCTBJIEHUA KJIETKA 1o
N300pEeTEeHN MCIOJIBE3YIT B JIeUeHUM IlallMeEHTOB C PUCKOM pPasBUTULA
CCL. TaxmM o00OpasoM, HacTodllee M300peTeHMe OTHOCUTCA K crocodam
JeueHrusa wWin nOpoduimakTuky CCL, BRJIOUAKIIVMM BBeIeHMe HyXIawoleMyCd
B S5TOM MHIMBUIAYYMY TepaleBTUUeCKM DOPeKTUMBHOTO KoJInuecTrBa CAR-
MOIUOUUIMPOBAHHEX T—-KJIETOK 10 M300pPeTeHU’.

CAR-MOIMOUUMPOBAHHEEe T-KJIETKM I[IO0 HACTOAINEMYy M300peTeHUD
MOXHO BBOIMTL OTIEJIEHO MJIM B BMIe OGQapMalleBTUUECKOM KOMIO3UINVM B
KoMOMHaAUM C pas3faBUTeJIAMU ¥/MUIM IPYTUMKU KOMIIOHEHTAaMM, TaKUMU
Kak IL-2 wmim »OpyI'Me LIMTOKMHH WM I[IONYJALIMM KJIeTOK. B KpaTKOM
M3JIOXEeHUN, bapMalleBTUUECKUE KOMIIO 3ULIUU 1o HaCTOoAIeMy
n300peTeHro MOTYT COIepXaThb IIONYJAUMID KJIEeTOK-MMUIIeHel, Kak
NpencTaBrJjIeHO B HaCTOAlleM ONMCaHuM, B KOMOMHALMM C OIOHMM WU
HECKOJIBKMMM  dpapMalleBTUUECKM WM  OUBUOJIOTUUECKU  IIpUeMIIEMBEIMU
HOCUTEJNIAMMY, pas30aBUTeNIAMM WM 5SKCUMIMeHTaMM. TaKue KOMIIO3ULIUNK
MOTYT CoIepXaTk OydepH, TakmMe KakK HeMTpaJbHEM 3adydepeHHBN
brsMOJIOT MY e CKUM pacTBoOp, bocdaTHO-COJIEBOM Oybdep u T.II.;
YIJIEBOOHE, TaKMe Kak IJIKO3a, MaHHOZ3a, caxaposa WIM OeKCTPAaHH,

MaHHUT,; OeJIKM,; IIOJIMIIENTUOE WJIM aMMHOKMCJIIOTE, TakMe KaK TJIMLVH;

AHTHMOKCUMIOAHTHL; xXeJaTupyKime CpencTBa, Takmue Kak SIOTA wim
TJIYyTaTUOH; Ao bIOBaHTH (HanpuMep, TUOPOKCUL aJIOMMHM A ) "
KOHCEePBaHTH. KomMriosmuiimm I10 HacToOAgleMy N300peTeHNnD,

NPenIouTUTesIbHO, COCTAaBJSOT OJS BHYTPUBEHHOTO BBeIeHMS.

PapMalleBTUUECKMEe  KOMIIOSMLMK IO HaCTodmeMy M300peTeHUo
MOKHO BBOIOUTL criocoBoM, COOTBETCTBYIIIMM 3aboJieBaHUo,
nomjexameMy JeueHuo (MIM OpoduilakTuUKe) . KoOJMUeCTBO M UYaACTOTY
BBeleHUl OyOyT ONpemesiATh B 3aBUCHMMOCTM OT TakKux GaKToOpoB, Kak
COCTOAHME IalMeHTa M TUI UM TSXKecTh 3adojleBaHMA IallMeHTa, XOTA

cooTeeTCTBYKINE OJOSVPOBKU MOXHO oIipeneJiaAThb C ITOMOIIBIO
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KJIIMHUYUECKUX MCIHTAaHUM.

Ecar vykKaz3eBanT "MMMyHOJIOTMUEeCKM 320PpeKTMBHOE KOoJMUecTBO",

"IIPOTUBOOIIYXOJIEBOE 20deKTURHOE KoJIMuecTBO", "MHTUOUpPYIIee
OIIyXOJIb 20PeKTUBHOE KoJIMYyecTBO" ZNRZN "TepalleBTUUECKOe
KoJIMuecTRBO", TOUHOE KOJIMUEeCTBO KOMIIO 3ULIUM 1o HacTodleMy

n300peTeHUO OJIS BBeIeHMA MOXeT OIpelelidTb Bpad C Yy4YeToM
VHIVBUOYAJLHEX PasJIMuuMi B BO3pacTe, Macce, pa3Mepe OIIyXoJu,
MacmTabe MHOEeKUMM WM MeTacTalsMpOoBaHMA WM COCTOSHMSA IallMeHTa
(MHOMBUAOYyyMa) . Kak OpaBUJIO, MOXHO CKaz3aThk, UYTO (QapMalleBTHUUYECKYIO
KOMIIO3ULIMI, cCcoIepXamyin T-KJIeTKM, [OpelcTaBJIEHHHE B HACTOAIEM
ONMCaHMUM, MOXHO BBOIMUTL B HO3UMpoBKe oT 10% pmo 102 KJIeTOK/KT
MaccCH Tejla, OpenlouTHuTesibHO, oT 10° mo 10° xJIeTOoK/KI MaccCH TeJa,
BKJIOUA 4 BCe LIeJIOUMCJIEHHEIE 3HAUYEHUSH, HaxonoAamuecs B 2TOM
orarnazoHe. Takxe KOMIO3UMIMM T-KJIETOK MOXHO BBOIMUTE MHOXECTBO
pas B BTUX OO3UMPOBKax. KIJIIETKM MOXHO BBOIMTB C MCIIOJb30BaHMEM
criocofoB WMHOY3MM, OOMEM3BECTHEX B 00JaCTM MMMYHOTEepanuu (CM.,
HamnpuMmep, Rosenberg et al., New Eng. J. of Med. 319: 1676,
1988) . ChoneumanmmcT B 00JaCcTM MEeIMULUMHE JEeI'KO MOXeT OIIpemelIaATh
ONITMMAJIbHYK HOO3UMPOBKY U CXeMy JeueHUd KOHKPEeTHOI'O IallMeHTa
[IOCpPenCcTBOM MOHUTOPMHI A nauueHTa Ha npenMeT NIPU3HaKOB
3aboJieBaHMA U, TaKuM o0pa3oM, KOPPeKTHUMPOBATL JIeUeHNEe.

B omnpenesieHHEIX BapMaHTax OCYWEeCTBJIEHUA XeJlaTeJIbHEIM MOXET
ABJIATHCA BBeIeHMe aKTUBUPOBAHHEX T-KJIETOK MHIOMBUIOAYYMY UM 3aTeM
IIOBTOPHEM 3abop KpPpOBU (MM IIpoBemeHMe adpepesa), arkTuBauus T-
KJIETOK II0 HacCTodmeMy M300peTeHMK UM perHQY3Msa HDalMeHTy D3TUX
AKTUMBUMPOBAHHEIX M DKCIaHCHUPOBAHHEX T-KJIETOK. 9Ty NPOLEeaypy MOXHO
OCYIECTBJIATE MHOXECTBO pPa3 B TeueHMEe HEeCKOJBKMX HeldeJb. B
OomlpelleJIEHHEIX BapMaHTax OCYMeCTBJIEHMS MOXHO aKTUMBUMPOBATH T-
KJIETKM U3 obOpasuoB kpoBu oT 10 cM® mo 400 cm®. B onpenelieHHHX
BapMaHTax OCYIEeCTBJIeHUA aKTUBUPYRT T-KJIeTKM Hu3 o00pa3lloB KPOBU
20 cm3, 30 cm3, 40 cm3, 50 cMm3, 60 cm3, 70 cm3, 80 cm3, 90 cm® wum
100 cMm?®. Bes3s xejaHMg OBTL CBASAHHEM KaKoM-JMOO KOHKPETHOM
Teopuel, MCIOJIL30BaHMe BTOT0 IIPOTOKOJa MHOTOUMCIEHHHX 3abopoB
KPOBU/MHOTOUNCJIIEHHEIX perHby 33Ul MOXHO VCIIOJIE30BAaTh oJis
VCKJIOUEeHM S KOHKPETHHX MNONYJAlUMM T-KJIETOK.

BRemeHMe 3BasSBJIEHHHX KOMIIO3MLMM MOXHO OCYIIECTBJIATEL JIIOOBEIM
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YIOOOHEM criocobowM, BKJIIOUA A VHT aJIALUND anposodg, MHBEKLNIO,
nepopajyibHoOe BBeIleHUE, nepeanusaHme, VMMILJIaHTallM MJIN
TPaHCIJIaHTalMo . Kommniosuiunm, npencTabBJIeHHEE B HaCTOAlleM
OnMUCaHuu, MOYXHO BBOIOUTH rnalumMeHTy MIOOKOXHO, BHYTPUKOXHO,
BHYTPUOIIYXOJIEBO, BHYTPL Y3Jla, MVHTpaMeIyJUJIAPHO, BHYTPMUMEBIIEUHO,
BHYTPMBEHHOM (1.V.) MHBEKLUMENM WIM MKHTpalepuTOoHeaJlbHO. B OOHOM
M3 BapMaHTOB OCYIECTBJIEHMSA KOMIOZUUIMM T-KJIETOK II0 HaCTOAlleMYy
N300peTEeHND BBOIOAT rnaumMeHTy BHYTPUKOXHOM W IIOOKOXHOM
MHBEeKIVel. B IOpyI'oOM BapMaHTe OCYIEeCTBJIeHUS KOMIO3ULUM T-KJIeTOK
1o HaCTOAleMy N300peTeHN NpennouTUTEJIbEHO BBOOAT i.v.
VHBeKIVEeN . KoMrmiosuumum T-KJjIeTOK MOXHO VHBELUMPOBRATE
HENOCPEeOCTBEHHO B ONYXOJb, JIMMOOY3eJl MM odval MHPEeKLIWN.

B omnpeneJIe HHEIX BapmMaHTax OCYyIeCTBJIEHU I HaCToOAmeT o
n300peTeHnd KJIETKHU, AKTUBUPOBAHHEE " DKCIaHCUPOBAaHHEE C
VCIIOJIL30BaHMeM CIOoCOoB0B, INpelCcTaBJIEHHHX B HaCTOAlleM OIMCaHuM,
MM JIPYyTUX WM3BECTHHX B 52ToM o06JjlacTu cCchoocod®or, Tae T-KJIETKU
SKCHaHCUPYIT IO TepaleBTUUEeCKUX YPOBHeM, BBOOAT IIallMeHTy B
KoMOMHauumM C (HalpuMep, 0O, OOHOBPEMEeHHO WM IIocJje) JIOOHEM
KOJIMUEeCTBOM IMOOXOOAMMX CIOCODOB JeueHMd, BKJOUad, B KauecTke
HeOoTpaHUUMBAKIMX  I[IPUMMEPOB, JleueHe CpencTBaMy, TakMMM  Kak
IPOTUBOBUPYCHAS Tepanusa, UMIohoBUP M MHTEepJIeMKMH-2, JeueHUe
uuTapadbuHoM (TakXe WM3BEeCTHHM Kak ARA-C) wmiIM HaTaau3ymMaboM B
cJydae IrauMeHToB ¢ MS, WM JleueHMe SdhamsyMadboM B cJydae
NauMeHTOB C I[ICOpMasoM WM OpyITMe CIOCOOH JIeUeHMA B Cclydae
naumeHTos ¢ PML. B IQOOHNOJIHUMTEJIBHEIX BapuaHTax ocyllecTBJieHusa T-
KJIETKM IO M300peTeHMK MOXHO MCIOJBE30BaTE B KOMOMHALUM C
XVMMOTepanuen, JIyUeBOM Tepanuem, VIMMYHO CYTIP e CCUPYIIVMA
cpencTeaMyM, TaKMMM KakK LIUKIIOCIOPMH, a3aTUOIPMH, MeTOoTpeKcaT,
MHUKOeHOoJIaT u FK506, aHTUTeJIaMA WA OpYTMMU
UMMYHOOECTPYKTUBHEIMM CpencTBaMu, TakumMu Kak CAMPATH, a”THUTela
IpOTHUB CD3 I opyrmue aHTuTeJa, LMTOKCUH, baynapabuy,
uukJgocrnopuH, FK506, panmamMmliiMH, MUKOQEHOJIOBas KMCJIOTa, CTEPOWMIH,
FRO901228, LUUTOKMHE WM  JlyuyeBasd Tepanusa. STM  JIeKapCTBEHHEE
CpeICcTBa MHIUMOMPYIT KaJblUMM-3aBUcCUMyl GochaTal’zy KaJblUMHEBPUH
(nurJiocriopud u FK506) wmiayM MHTUOMPYIT KMHaszy p/7036, BaxHYL IJIA

MHOyLMPYEeMOM dakKTopaMM pocTa IepelauM CcUTHajla (pamammimnH) (Liu
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et al., Cell 66:807-815, 1991; Henderson et al., Immun. 73:316-
321, 1991; Bierer et al, Curr. Opin. Immun. 5:763-773, 1993). B
OOIIOJIHUTEJILHOM BapMaHTe OCYWEeCTBJIEHMA KOMIO3ULUMM KJIETOK  II0
HacToAleMy M300peTeHMK BBOOAT [alMeHTY B KoMOMHaLUUM (HaIlpuUMep,
0O, OIHOBPEMEHHO WJM IIOCJIe) C TpaHCIJlaHTaluuel KOCTHOT'O MO3Ta,
rnomaBJignmen T-rJIeTKHU Tepanuemn C VCIIOJIE 30BaHUeEM
XUMHMOTEepaleBTUUECKMX CPencTB, TakKuxX Kak, OoaymapabuH, HapyxXHas
OMCTaHLUMOHHAS JydyeBasd Tepanms (XRT) , HurIJIoPoCchamMm W
anrmuresia, Takrue kak OKT3 wium CAMPATH. B 1OpyroM BapMaHTe
OCYIIECTBJIEHMA  KOMIIO3MUIUK KJIETOK IO HacCTodlleMy M300peTeHUn
BBOIAT IIoCJie IoIaBJdwmel B-KJIeTKM TepalMM, TaKoM Kak Tepalusd
CpeIcTBaMM, B3auMoIeMcTBymMMM ¢ CD20, HaOpuMep, PUTYKCAaHOM.
HamprMep, B OIOHOM M3 BapMaHTOB OCYUECTBJIEHMS MHIVMBUIYYMOB MOXHO
IOOBepraTh CTaHTapTHOMY JIeUeHMID XUMMOTepalMel BHCOKMMM OO3aMU
IoCJle TPaHCIJIaHTallMM CTBOJIOBHX KJIETOK IMepudpeprMueckor KpoBM. B
ompeneJIeHHEIX BapMaHTax OCYIEeCTRBJIEHUA nocjse TPaHCIJIaHTalun
VHOUBUOYyYMaM IIPOBOOAT MHQY3MK BSBKCIAHCUPOBAHHEX MMMYHHHBX KJIETOK
1o HaCcToAleMYy N300peTeHn . B OOTIOJIHUTEJIE HOM BapMraHTe
OCYIIECTRBJIEHMA DBKCIaHCUPOBAHHEE KJETKM BBOOAT OO WM IIOCJe
XUPYPTUUECKON Oollepallu.

HosupoBKa YKasaHHBIX BHIIE TepalleBTUUeCKUX CpencTs,
monjieXxammx BBeOeHMIO INallMeHTy, OyIOeT BapbUpOBaTLCHA B 3aBUCHUMOCTHU
OT KOHKPETHOM IIPUPOILH COCTOSHUS, IIOOBepI'aeMOI'o JIeUeHMu, U
peuunmMeHTa. KoppekluMuio TO3MPOBOK IJISA BBEOEeHMSI UeJIOBEKY MOXHO
OCYMEeCTBJIATEL COIJIaCHO OOMeNpMHATOM B 2TOoM o08JacTu IIpakKTUKe.
Hanpumep, noza CAMPATH OymeT HaxXxOIOUTBCSA B IOMalasoHe oOT 1 IO
npubiam3uTeabHo 100 MI' OJId B3pPOCJOTO IIalMeHTa, KakK I[IpaBuUJo, ee
BBOIAT eXeOHeBHO B TeueHMe IIepuola BpeMeHu oT 1 nmo 30 nHen.
[lpenmouTMTeJIbHass CyYyTOUHasd JHJo3a cocTaejafgeT oT 1 mo 10 M B
CYTKM, XOTSA B HEKOTOPHX CJydadx MOXHO MCIOJIE30BATL OOJIBIIME TOSH
mo 40 Mr B CcyTKM (KakK OIMCAHO B IaTeHTe CIMA N 61207660) .

SKCIIEPMMEHTAJILHHE I[IPVMEPH

Hajiee wm300peTeHUe IOOPOOHO OV CHBAKT co CCHUJIKOM  Ha
cllenynlye DHSKCIePUMMeHTAaJIbHEE NIPUMEPH. OTUM NOPUMEPH IpelCTaBJIeHH
UCKJIOUMUTEJIbHO B WMJUIOCTPATUMBHEX LeJgaxX WM He IIpelHas3HaueHH OJId

OT'paHMUeHMd M300peTeHMd, eCJIM He YyKas3aHO MHaue. Takmum oO0pasoM,
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usobpeTeHMe HM B KOeM CJydyae HeJIb3g MHTEepIpeTHMpOoBaTh Kak
OTPaHMUEeHHOe  CJelVIMUMMM OIpUMepaMu, ckopee ero  HeOoOXOOMMO
VHTEePIpeTUPOBaTh Kak BRJIOUAIee JI000M U BCe BapMaHTH,
CTAHOBAMMECS OUEBMIHBEIMU U3 MWIOEM, [IPelCcTaBJIEHHOM B HaCTOSAIEM
ONMCAaHUA .

Bes pajlbHeMmero ONMCaHMg, IoJjlaTalT, YTO CIelMaJlMCT B DTOM
oBJlacTM C MCIOJIL30BaHMeM MpencTaBJIeHHOTO  BHIIe ONMCaHUI U
CIIeOVIONUX WMIIJIOCTPATUBHEX IPUMEPOB MOXET II0JIYUaTh M MCIOJbL30BaTh
coeIMHEeHMUI IO HacCTodmeMy M300peTeHMIOD UM OPaKTUKOBATL 3adBJIeHHHE

criocoBel. TakuMm 00pa30M, B CJISOYNUX IeMOHCTPAaIMOHHHX IpMMepax,

T'JIaBHEIM O6paBOM, YKasSEBaKwnT IIpenriouyTrTeJIbE HEle BapMaHTEI
OCymeCTRBRJIECHMA HacToAdmeIro MSO@peTeHMH, n nx HeJIbB34
VMHTEePIIpeTNUPOBaTb Kakr KakMM—Jmbo O@paSOM OT'paHMUYMBaKIMe

OCTaJIbEHYI 4YacCTb MBO@peTeHMH.

IIpuMep 1: T-KJETKM, BSKCOpeCcCHUpyIMe XVMepHHEE pPellelTOopH,

cozsmanT VIMMYHOJIOTTMYECKYID IIaMATHb Iz CHWIJIBHEIE ITPOTHMBOOITYXOJIEBEIE

50PeKTH y DallMeHTOB C JIEMKO3OM Ha I[IO3OHEeMV cTaigumu

JIMMPOLINUTEL, CKOHCTPYMPOBAaHHEE oJisa DKCIpeCcCUun XVMMEPHEBIX
AHTUT €HHBEIX pPeLenTopoB (CAR), OEeMOHCTPUPYIOT MVHVMAaJIbHYIO
SKCIHAaHCUIO 1n ViVo UM TIIPOTUBOOIYXOJIEBHE 20OeKTH B IpPeAlecCTBYIVX
KJIIMHUUECKUX MCIBTaHMAX. PesyJbTaTh, IIpelCcTaBJIEeHHEE B HaCTOAIEM
ONMCaHuUM, IOEeMOHCTPUPYIT, uYTo T-kjgeTku c CAR, cozmepxamme CD137,
obJamaioT CUMJILHOM  KJIMHMUECKOM  aKTUMBHOCTLIO, He CBS3aHHOM C
[IEPEKPECTHEIM UMMYHUTETOM, nocjyie MHOy3mMa 'y Tpex U3 Tpex
MOOBEPTHYTHX JIEUSHMID TallMeHTOB C XPOHUUECKUM JIMMOOLUTaPHBEM
Jeko30M Ha noz3pgHen cTanuu (CLL). CKOHCTPpYUPOBaHHHEe T-KJIETKU
SKCIaHCUPOBAJIMCL 1n vivo 6oJlee UueM B THCAUY pa3, IepeMemalliCh B
KOCTHHEM MOSZT M OPONOJIKAJM SKCIPEeCCHUpPOBAThH (QyHKUMOHaJbHHe CAR Ha
BHICOKMX YPOBHAX IO MeHLIIeM Mepe B TeueHUe 6 MecsleB. B cpenHeM,
Kaxnas MuHOy3upoBaHHaga CAR+ T-kKJIeTka YyCTpaHaJla 10 MeHbIleM Mepe
1000 xmeTox CLL. [IOeMoOHCTpUpoBalM CD19-cneuudUUHEI MMMYHHBIN
OTBET B KPOBM M KOCTHOM MO3Te, CONPOBOXIAaEeMHl IIOJIHOM peMUccHuen
Y IOBYX M3 Tpex IHalMeHTOB. UYacThb KIJIETOK cCcoxXpaHdeTrcda kak CAR+ T-
KJIETKM [IaMAaTM, UTO CBUIOETEJBLCTBYET O IIOTeHIMajle DBTOoTo Ioaoxola
Oe3 pecTpukium 100 MHC mmd >00eKTHMBHOTO JieUeHUSa B-KJII€TOUHEBIX

3JIOKaUYEeCTBEHHEX HOBOO@paBOBaHMﬁ.
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Hajlee ONMCHBAKRT MaTepMaJitl M CIOCOOH, WMCIOJBb3YeMEe B DTHUX
DKCIIEPUMEeHTAaxX.

MaTepmajsl 1 CroOCOOH

Ofmmyt J1abopaTOPHEM OTUET

ObpaboTky MCCJIenyeMoTro obpaszua, 3aMOpaXmUBaHUeE n
JabopaTopHHE aHaJIU 3L OCYIeCTBJIIAIIN B Translational and
Correlative Studies Laboratory B University of Pennsylvania,
OeMcTByK e B  COOTBETCTBUM C  OpuHUMIaMuM Good  Laboratory
Practice, YCTaHOBJI&HHEIMUA SOP, W/ nUan IPOTOKOJIaAMA TIOJIYUEeHU A
oBpasuoB, ux 00paboTKM, BaMOpaXuBaHMA M aHaluza. OCymecCcTBIeHME
aHalMs3a ¥ [OpeloCTaBJIeHMe HOaHHHX COOTBETCTBYET PYKOBOICTBAaM
MIATA (Janetzki et al., 2009, Immunity 31: 527-528).

In3arH OpOoTOKOJIA

KiIlMHMUYeCcKoOe  MCIETaHUE (NCT01029366) OCYIeCTBJIAIN, Kak
IpencTaBJIEHO Ha Oourype 1. I8 MCCIeNOBaHMA TMOOXONWINM MHallMEHTH C
CD19-1mo3UTUBHEM TeMaTOoJIOTUUeCKUM 3JIOKAUYECTBEHHEM
HOBOOOpas30BaHUEM C IepcUcCTUpyrimmM  3aboJieBaHMeEM  IIOCJIIe, 1o
MeHbIle Mepe, OBYX IpellleCTBYKINMX CXeM JeUeHMsa, He IIOOXOOAmMe
IOJIS aJUIOTPaHCIJIaHTaluMM CTBOJIOBHX KJIeTOK. Ilocjie pecTaIVpOBaHUA
onyxoJim T-KIJIeTKM IepudpepruuyecKor KpPpoBUM cobupaau adepesoM OJIA
nogyuenus CART-19 u MHIMBUIYYMaAM TI[IPOBOOMIM OIHOKPATHHM KYypC
XVMMOTepaluu, KakK IIoKaszsaHo Ha ouIype 10, B TeueHUe HeleJu Iepen
MHOY3MeN, kJIeTkr CART-19 BRBOOMJIM BHYTPUBEHHOM MHOY3MEM C
MCIIOJIL30BaHMEM 3-IOHEBHOM CXeMbl JeueHUs OpoOHbMM poszammu (10%,
30% u 60%) npm mos3e, ykKazaHHOM odurype 10, u, ecJIM BOBMOXHO,
BTOPYK HO3y BBOIMIM B JdeHb 10; ToJabko mnaumeHT UPN 02 wuwMmeJ
OOCTATOYUHO KJIETOK IJIS BTOPOV MHOY3MM. HMHIMBUIYYMOB OlLIeHMBAaJM Ha
HaJlnure TOKCHUUYECKUX D2PPeKTOB M OTBET UYepe3 KOPOTKME IIPOMEXYTKU
BpeMeHM B TeueHMe II0 MeHbIleM Mepe 6 MecsdleB. IIpoTokoJI omodpeH
YHpaBJIEHVEM 1o KOHTPOJI KauecTBa [IUITE BEIX IPOOYKTOB u
JleKapCTBEeHHHX cpencTkB CIIA, Recombinant DNA Advisory Committee m
Institutional Review Board of the University of Pennsylvania.
[lepBHM OeHbL MHOY3UM YVKa3HBaJM KaK IeHb uccjenoraHusa 0.

VHOIVUBULOYYME pe3srnMe KIIMHMUYECKNMX ITaHHEIX

PesoMe KIMHUMUECKMUX OTaHHBEX npencraBJIEHO Ha q_)MI'ype 10 m B

HacTodmeM OIIMCaHNMM HO,]IpO@HO npencraBJIeHEl aHaMHES3EHL. Y IrHnaumMeHTa
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UPN 01 BHOepBHe IMATHOCTUPOBRaAM B-kjeTouHem CLL crTagmmu II B
BOo3pacTe b5 JeT. VY nauMeHTa He HabaomalyM CHUMITOMOB, M €TI0
Habomaay B TeueHMe IPpUOIM3UTeJEHO 1-1/2 JleT OO BO3HMKHOBEHUS
HeOoOXOoOMMOCTHA B Tepanmumn OporpeccUupyKRmero JIMMbouMTO3a,
TPOMOOUMTOIIEHNY, aOeHOolaTuM M CIUJleHOMeTaJuu. C TeudeHMe BpPeMeHU
NauyeHTy IPOBOOMIIM Tepaluio NPeNuIymux JMHUM. [locjenHel Tepalnmnemn
ABJIAJIMCE 2 LMKJa TepaluM I[IeHTOCTAaTHMHOM, LIMKJIopochaMMOOM U
pPUTYKCUMaboM  3a 2 Mecsdla oo MHQY 3K KJIETOK CART-19 c
MMHMMAJIBHEIM OTBETOM. 3aTeM MallMeHTy I[IPOBOOMIIM OOMH LVKJI Tepaluu
BeHIaMyCTMHOM B KauecCcTBe XUMMOTepallMM, HalpaBJIeHHOM Ha CHUXeHNe
KoJIMduecTBa JIMMPOLUMTOB, OO MHOY3UM kKJIeTok CART-19.

Y naumeHTa UPN 02 BHepBHe auarHocTupoBasn CLL B BO3pacTe
68 JleT, kKoIIa y MallMeHTa Pa3BMBAJIMUCL YTOMIAEMOCTL U JIEMKOLMUTOS.
[TauMeHT HABJAJCS OTHOCUTEJIbHO CTabMIIBHEIM B TedueHMe 4 JeT, KoOT'Ia
Yy HeTO pas3BMBAJICS MNOpOTpeccUupymmy JerkonmTos  (195000/mki) ,
aHeMusa ¥ TpoMOOLUTONEeHMAa, TpebyomMe TepaluM. KapuoTUINUeCKUM
aHaJiM3 IokaszajJi, 4YTo kJjJeTkm CLL uMMenT JeJlelMi B XPOMOCOMHOM
Jokyce 17p. Ilo mOpuuMHe IpoTlpeccupyrmero 3abojieBaHUS IIallMeHTa
JeunJiM ajiIieMTy3yMa®oM C YaCTMUHBEIM OTBETOM, HO B TeUueHMe I[IOJIyTopa
JeT IalMeHT MMeJI INporpeccupykilee 3abojieBaHMe. llaumMeHTa IIOBTOPHO
JeunsM ajieMTy3yMaboM B TeueHMe 18 HemeJlb C YaCTUUHHM OTBETOM U
nepmoloM 0e3 mporpeccupoBaHmMsa 1 Ton. 3aTeM HalMeHTy OIPOBOOWUIIM 2
LHUKJIa Tepaluu OeHIaMyCTMHOM C PUTYKCHMa®oM 0e3 3HauMMOI'O OTBETa
(purypa 5A) . IlaumMeHTY OPOBOIUIIM JedeHMEe TOJIbEKO OeHIaMyCTHMHOM B
KauecTBe XMMMOTepaluy, HalpaBJIeHHOM Ha CHWXeHMe KOoJMUeCcTBa
JIMMOLIMTOR, OO MHOy3UM KJjeTok CART-19.

[lanreHTa UPN 03 HabJmoaaan B BO3pacTe 50 JeT C
OeccuMmnToMHEM CLL craguu I ™M 3aTeM B TeUueHMe MHOTUX JIeT.
TauMeHT uMeJl OPpOoTPeCcCCUPYNMUM JIeMKOUMTO?3 (JeMkoluTapHasa o¢opMyJia
92000/MKJI) M HOPOTPECCHUPYHIyl aleHolaTuwn, Tpedyomye Tepalun.
[lauMeHTy HOPOBOOMJIM 2 LIUMKJIA Tepaluu PUTyYKCcMMaboM C GJaynapabuHOM,
OpuBeImre K HOpMaJdM3alUuM JeVMKOUMTapHOM GOpMyJEL UM 3HAUMMOMY
YIAYUIIEeHNID, XOTA M He K TIIOJIHOMY paspelleHVio aleHonaTum. Y
nalnuyeHTa HabjmomaJM Iepuol 0e3 NPOTPeCCUPOBaHUA NPUOIIM3UTEJIBHO 3
roma. KapMOTUIMUECKMM aHaJM3 IIoKasalJl HalluuMe KJEeTOK, CoIOepXalMx

oeJjleliin B XPOMOCOMHOM  JIOKYyCe 17p, C  WUCIOJIb30BaHmMeM FISH



80

nokazajiM Hamnume peJeumu TP53 B 170 m3 200 KJeTok. B TeueHue
[IOCJIeOyRIUX JeT IMHalMeHTy I[IPOBOIOWUIIM JedeHMe C MCIOJIb30BaHMEM 3
PasJIMYHEIX JIHUMN Tepalnu (dnrypa 10) IpOoTpecCUpyrmero
JIEMKOLMTO3a M aleHOolaTuM, IIOCJEeIHMM MCIOJb30BaJIM ajleMTy3yMad cC
YaCTHUYHEIM OTBETOM 3a 6 MecsaleR »Oo MHOysum kjeTok CART-19.
[TalMeHTy IMOIPOBOOUJIM JIeUeHMe I[IeHTOCTaTMHOM U LIuKjIopochaMIoM B
KauecTBe XMMMOTepaluy, HalpaBJIEeHHOM Ha CHMXeHMe KOoJIMUecTBa
JIMMPOLIMTOB OO MHOY3UM KJeTok CART-19.

[ToslydyeHMre BeKTOpa

Tpaucren CD19-BB-Z (GeMCRIS 0607-793) KOHCTpyMpOBRaJM, Kak
onmcaHo B (Milone et al., 2009, Mol Ther. 17: 1453-1464).
JIEHTUBUPYCHEE BEKTOPH TMOJydYaJM COIJIACHO TeKymMUM pPeKOMeHOaluIM
Good Manufacturing Practice <Cc MWCHOJNB30BaHMEM TPeXIJIa3MUIHOTO
noaxona B Lentigen Corporation, kxax onmucaHo B (Zufferey et al.,
1997, Nature biotechnol 15:871-875).

[MonmyueHre CART-19-KJIETOUHOTO IIPOIOYKTa

CrnocoBr mnojiydeHrsa T-KJIeTOK C MCIOJIBE30BaHMEM IIapaMalHUTHEX
IOJIMCTUPOJILHEX 0OYC, IMNOKPHTHX MOHOKJIOHAJBHEMM aHTUTEeJIaMM [IPOTHUB
CD3 m mpoTturB CD28, omnmucepBaboT B (Laport et ai., 2003, Blood 102:
2004-2013) . JIeHTUMBUPYCHYK TPaHCOYKLUMKD OCYIEeCTRBJIAIM, KaK OIMCaHO
B (Levine et al., 2006, Proc Natl Acad Sci USA 103: 17372-
17377) .

Crioco®B BHUMCJIEHUSA onyxoneBoﬁ Ma CCEL

OnyxoJjieryiw Maccy CLL Ha HadvaJIbHOM YPOBHe OlleHMBaJlM, Kak
nokaszaHo Ha o¢urype 10. KommuecTBO KJeTok CLL BBEUMCISIM B
KOCTHOM MO3Te, KPOBM U BTOPUYHHX JIMMQOMIHEIX TKaHAX, KaK OIMCAaHO
HIWXE .

KocTHHM MO3T': v 300POBEX B3P OCJIBEIX KOCTHHM MO3T
opencTaBJgeT coOoM NpUbIM3UTeJIbEHO 5% obmel MacchH Teja (Woodard
et al., 1960, Phys Med Biol, 5:57-59; Bigle et al., 197¢,
Health Phys 31:213-218). KocTHHM MO3T B of0Opaslax OOOB3IOMHOTO
TpebHA MMEET IO BEIIAKITYOC S c BO3pacToM [IPOLIEHTHY IOJI
HEaAKTHUBHOTO (KMPHOTO) KOCTHOT'O MO3Ta, YyBeJuuuBawmywocd oT 20%
ofmero KOCTHOI'O MO3I'a B BO3pacTe 5 JieT OO NpUOIM3UTEeJIEHO 50% B
BO3pacTe 35 JeT, KOT'HIa OH ocCcTaeTcsa cTabuJbHEM IO BOo3pacTa 65

JeT, W 3aTeM I[IOBHIIAETCHA OO NOPUBIM3UTEJIEHO 67% HeaKTUBHOTI'O
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KOCTHOTO MO3T'a B BoO3pacTe /5 Jjier (Hartsock et al., 1965, Am J
Clin Path 43:326-331). MexmyHapoIoHOe pedepeHCHOe 3BHaueHMe oOmen
MacCChl CKeJleTa aKTHMBHOI'O (KpacCHOTO) M HeaKTMBHOIO  (XMPHOTO)
KOCTHOTO MO3Ta OJd MYyXUMH B BOo3pacTe 35 JIeT B HacTodlee BpPeMHA
cocramBjyger 1170 » m 2480 1, cooTBeTCcTBeHHO (Basic anatomical
and physiological data for use 1in radiological protection: The
Skeleton in Annals of the ICRP, Vol, 25 (ed. Smith, H.) 58-68
(A report of a Task Group of Committee 2 of the International
Commission on Radiological Protection, Oxford, 1995)). B3pocJte
MYyXUMHEL B Bo3pacTe oT 35 @mo 65 JeT wuMeonT KOCTHHM MO3T,
npencraBagiomui 5, 0% obmeM Macce TeJa, cocrodmmm wm3 1,6%
AKTUBHOTO (KpacHOTO) KOCTHOTO MO3Ta u 3,4% HeaKTUBHOTI'O
(XMPHOTO) KOCTHOTO Mo3Ta (Basic anatomical and physiological
data for use in radiological protection: The Skeleton in Annals
of the TCRP, Vol, 25 (ed, Smith, H.) 58-68 (A report of a Task
Group of Committee 2 of the International Commission on
Radiological Protection, Oxford, 1995)). Ha ocHoBe OMoOICUHU
KOCTHOTO MO3Ta M acoupaluum o0pasloB BHUMCIIAIM Maccy KkKijeTok CLL
I0JIg Tpex I[IallMeHTOB Ha HauvaJIbHOM YPOBHe, Kak IIoKasaHOo B Tabjwuile
1. BaTeM BTM IoKa3aTeau obmen Maccek CLL KOCTHOTO MO3Ta
npeoBbpasoBHBAJIM B 0O0lMee KOJIMUeCTBO KJeTok CLL B KOCTHOM MO3Te C
MCIIOJIb30BaHMeM paBeHcTBa 1 xr = 1012  xJjerok, IOJIyUeHHEIe
KoJIMUeCcTBa IMIpencTaBJIeHH Ha o¢urype 10. 5TU BHUMCIIEHUS OCHOBAHE
Ha YycJoBum, uTo CLL mMMeeT OITHOPOIHOEe paclpelesjieHrMe B KOCTHOM
Mo3Te. B ciayuae mnaumeHTa UPN 01 BBEUMCIEeHMA OpedcTaBJIeHH OJIA
froncum KOCTHOTO Mo3Ta, IOJIYUeHHOM oo XVIMMO Tepaumn
BeHOoaMyCTHMHOM, M @OJ4 acIupaToB, IIOJIYUEHHEX IIOCJie Tepaluu
BeHODaMyCTMHOM U Iepen uHOy3MeM kijleTok CART-19. KosmmuecTrRa
ABJIAJIMCL MeHee TOUHHEMM IOJIS AacIMpPaToB B OeHb -1 1[I0 CpaBHEeHUID C
fuonTaTaMM B OeHb -—-14 B pes3yJbTaTe TexXHUUECKMX OTpPaHUUeHUM
acmpaumMu B OmeHb -—-1. IlaumenT UPN 02 wmmMen onmH OMonTaT OO
JledeHUs, IOeMOHCTPUPYKIMY I[IOJIHOE 3aMelleHre KOCTHOTO Mo3Ta CLL.
STOT MHauMeHT ¥MMeJI HeMsMeHeHHEM obpasell B IOeHb 30 nocje MHQY3UU
CART-19. OnyxoJieByl MacCy B KOCTHOM MO3Ie B CJydyae HalumeHTa UPN
03 BHUMCIHAJM Ha OCHOBe OMOICUM IIOCJe XUMMMOTepaluu U Iepen

nHby3mem CART-19.
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Tabmuiia 1

Macca KOCTHOT'O MO3Ta

Macca akTMBHOTO [Macca HeakKTHMBHOTO|OOmasa mMacca

KOCTHOT'O MO3Ta KOCTHOT'O MO3Ta KOCTHOTO
(rT) (k1) Mo3Tra (KI)
MyXUMHEL B HOpPME 1,17 2,48 3,65
(pebepeHCHuM
craHmapT ICRP)
UPN 01 menbp -14 3,47 0,18 3,65
(95% wJIeTOK)
UPN 02 menn -47 3,47 0,18 3,65
(95% kJieTOK) /
UPN 03 menp -1 2,19 1,46 3,65

(60% xJeToOK)

Macca CLL (xr)

UPN 01 menp -14 2,43
(70% CLL)

UPN 01 genr -1 1,73

(50% CLL crycTKOM)

UPN 02 menbp -—-47 3,29
(>95% CLL)

UPN 03 mgenp -1 0,88
(40% CLL)

KpoBbk: Toapko nauveHT UPN 02 mMMeJI 3HAUMTEJIBHYKD OIIYXOJIEBVYIO
Maccy CLL B KpoBU Iepen MHOysuert CART-19. IIpoToUHas LUTOMETPUS
nokasajla, UYTO KIJIeTKUM UMeJM TUIMYHEM O(eHOTHuIl, Kak KJIOHaJIbHasd
[IONYyJIALMA Kallla-pecTpULUNPpOBaHHAA CD5+CD10-
CD19+CD20 (dim) +CD23 (nnepeMeHHasa) +IgM-B-KkJIeTOK C TIOBEPXHOCTLID C
HM3KOM oQJuyopecueHumer (dim). IIpmbiamsmuTedbHo 35% wjJeTok CLL
KOBKCIpeccupoBau CD38. Onyxojeryw wMaccy CLL He YyCTpaHaJdIM C
MCIIOJIb30BaHMeM 3 LMKJIOB XMMMOTepalnu OeHDaMyCTHMHOM, ¥  OHa
IPpUCYTCTBOBAaJla BO BpeMsa MHOYy3uM KijeTok CART-19. Bo BpewMmd
nHoysmum CART-19 kommuecTBo CLL B KpoOBM cocTabjaso 55000
KJIETOK/MKJI. YUumMTHBasg o0weM kKpoBu 5,0 Jj, naumedt UPN 02 wumes

2,75x10 xjgerox CLL B KpOoBM B IOeHb 0. YUMTHBAA HOPMAJILHY OOMIYIO
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WBC y mnaumeHToB UPN 01 wm 03, He BHUMCIAIM UIUPKYJIMPYIYO
ONIYXOJIEBYI Maccy 3abojieBaHMA Y DTUX I[allMeHTOB, UYTO IIPUBEINET K
HeDoJILIIOMY 3aHMWXeHMIO ofmel ONyXOJIeBOM MaCCH opTraHM3Ma.
BTOpHUUHEE JIMMOOMIOHEE TKaHN! : O06beM  JuMbameHOIlaTUM u
CILJIEHOMeTaJIMM KOJIMUEeCTBEHHO OLIeHMBAaJIM Ha IIPONOJILHEIX cpeszax KT c
MCIIOJIE 30BaHMeEM OOODOPEHHOTO FDA NIPpOTrPaMMHOTO obecrieueHud.
Onpemenaan oBBeMH  TOJBKO [OJIS TPYOHOM, OpomHOM ¥ Tasz30BOM
[IOJIOCTM. MaccCH OT YypPOBHSA Tejla [No3BOHKa Tl OO ypoBHA OUMOYypKaluu
obmelr OeOpeHHOM apTepuu U3MepsJIu Yy Bcex IIallMeHTOB, U B
HEeKOTOPHX CJIyuasax, Takxe BKJIOUAJM VY3JE B IIax0oBOM 00JacTu. Y3JIH
B of0JlacTM TOJIOBH/MEeM UM KOHEUHOCTeM MCKJYalIM M3 aHajlu3a u
VCKJIOUAJIM U3 MCXOIOHOTO KOJMUeCcTBa KJIeTok-MumeHel CLL, YUTO Takxe
opuBeneT K HeDOJILIOMY 3AHMXEHUIO obmen OIIyXOJIEBOM  MacCCH
opranm3amMa. llaumeHTer UPN 01 wm 03 wMeJIM IJMTEJBHEE IIOJIHHE
pemuccuu ©OoJiee 6 MecsdleB, M, TakuM o0pas3oM, IJIS OIpelelIeHUd
CHWXEHU S OIlyX0JIeBOM MaCCEH OTHOCUTEJBHO VCXOIOHOTO YPOBHSA
VCIOJIb30BaIM QopMyJly (MCXOOHHM oObeM - o0beM uepes 3 Mecdla) ;
nauveHT UPN 02 wmMmes1 cTaOuMIBHYKR aleHollaTuio, M, TakuM obpasoM,
MCXOIHYI OIIYXOJIEBYID MacCy OlLleHMBAaJM, BHUMUTAaA pedepeHCHHM oO0beM
ceJle3eHKM TOAOXOOAMMX II0 BOBPACTY B3I0POBHX MyXumH (Harris et
al., 2010, Eur J Radiol 75:e97-e101). MCXOIDHYI OIYXOJIEBYID MAacCCy
npeoBpasoBHBAJIU B KJIETKU CLL C MCIIOJIE 30BaHMEM rnogxomna
onpepesyieHMd IIJIOTHOCTM KJIETOK (IJIOTHOCTL 1 kKr/Jsg, m 1 xr = 1012
KJIETKM) WM OOBeMHOTO Homxoma (kjeTku CLL wmMmenn nuameTp 10 MKM
mwan 600 ¢, yuMTHBasg cdhepuueckyrw ¢oopmy), U oOa BHaAUEHUA
opencrTaBJIeHE Ha ¢urype 10. OObeMH OOyxXoJilell BO BTOPUYHEBIX
JIMMOOMIOHEIX TKaAHAX N4 Tpex IalMeHTOR, BHUVCJIEHHEE C
VICIIOJIEL30BaHMEM HOCTYIIHEIX cpe30B KT, npencTaBJIeHH HMWXe B Tabjuile

2.

Tabmuua 2
OBBeME OIIyXoJieln
[TaumeHT IeHb ObpeM LN | OBBeM CeJIe3eHKU O6muit o0LeM
MCCJIeIOBaHUSA (™M) (Mvm3) (™vm3)
URN -37 239655 1619180 1858835

01 1 mecsu 105005 1258575 1363580
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3 mecana 65060 1176625 1241685
Up —24 115990 1166800 1282790
0z 1 mecsaLl 111755 940960 1052715
UPN ~10 239160 435825 674985
03 1 mecan 111525 371200 482725

3 mecana 47245 299860 347105

KT-ckaHMpOBaHMe Ha HadaJlbHOM YypOBHe mJjd nauueHTa UPN 01
OCYIIEeCTRBJIIAJIN yepes 8 nHem rnocje 2 LMKJIOB
IIeHTOoCTaTrHa/UuKkIobpochaMuna/ purykcumMada, M OHO He TIIoKasaJio
OTBEeTa Ha DTy XUMUOTEPANeBTUUECKYK CXeMy JIeUeHUSA [0 CPaBHEHUKD C
npensnymrM  KT-CKaHUMPpOBaAHUEM. MauveHTy HOPOBOOWMJIM  OIOWH  LIMKJI
OeHODaMyCTHHAa repen MHQYRUMelN CART-19, u, TaKUM obpasoM,
M3MeHeHMe obbeMa OIIyXOJIM CcOo OHA -37 mo nmHg +31 nmgiug UPN 01 He
MOXEeT MCKJIUAThL IIOTEHIMAJILHOTO BJIMAHMA OeHODaMyCTMHa, a TakKxe
CART-19. AHaJIOTMUYHO, M3MeHeHMe o0beMa onyxojgm njasg UPN 03
oTpaxaerT KOMOMHMPOBAaHHEMN sddexT 1 uMKJIa
IeHTOoCTaTrHa/uukjIopochammuma n CART-19.

Crioco® ouLeHKM 550PeKTMBHOI'O COOTHomeHMsa E:T 1in vivo y

rnalumMeHTOB

CoorHomeHnre E:T wuHbOy3smpopaHHEX CART-KJIEeTOK M KOJMUeCTBa
YVHUUTOXEHHEIX  OIIYXOJIEBEIX  KJIETOK  BHUMCJIIAJIM C  MCIOJIb30BaHUEM
KOJIMUeCTBa OIYXOJIEBHEX KJIETOK, IIPUCYTCTBYKRIMX Ha MOMEHT MHBEKLUU
T-xjgeToxk ¢ CAR, W KOJIMUeCcTBa UMHBeUuMpyeMux T-kjgeTok ¢ CAR
(Carpenito et al., 2009, Proc Natl Acad Sci USA 106:3360-3365).
B cJyyae HaCTOAWETO n300peTeHnd MCIIOJIE30BaJIn KOJIMUECTBO
VHBeuupyeMux CART-19+ T-kJeToOK, nokasaHHoOe Ha ourype 10,
[IOCKOJIBEKY HEeBO3MOXHO C OOCTAaTOUHOM TOUHOCTBIO OIIpenelIaATh
aBCoJIOTHOE KOJUUECTBO MNPUCYTCTBYIMMUX 1n vivo CART-19+ T-KJIeTOK.
IOCTYIIHEE OaHHBE CBUIOETEJBCTBYRT O TOM, UTO DSKCIAHCUA KIIETOK
CART-19 B KpPOBM ¥ KOCTHOM MO3Te HABJAETCAd YCTOWUMBOM, Kak
[I0Kas3aHO Ha ourype 2 u ourype 6. OOHakKO HEBO3MOXHO OIpPelelIuThb
MuTrpauuio kJjJeTok CART-19 B mOpyrMe ydacCTKM, TaKMe KaK BTOPUUHEE

JIMMOOMIOHEIE TKaHM, UTO CO30aeT 3HAUUTEJILHYID HeollpelleJIEHHOCTE B
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OTHOMeHUNM ofmero KoJuuecTBa KJjeTok CART-19, »DoCcTyIHHX 1in vivo
Ha MOMEHT MaKCHUMaJIbHOT'O yMeHBbIIeHMSa ONyXOoJM. Ja TIoJIydeHUS
20PEeKTUMBHOT'O COOTHOmeHMA E:T MCHOJB30BAJIM BHUMCJIEHHEHE 3HAUEHUSA
3 Tabauus 3.

Tabnuua 3

Beraucnennsie cootnouienust E:T CART-19, moayueHHbIC in vivo

[Naupent| Omnyxonesas macca (MCXOMHbIH ypoBeHb 1 aenbta)  [Muby3uposannsie | In Vivo E:T

CART-19+ kinetku

Ucxonuwiii | Ucxonusiii | MexonHslit OO0wee
YPOBEHB B VPOBECHb B | YPOBCHb B | H3MCHCHUC
KOCTHOM MO3T¢|  KpPOBH yanax/ OTYXOJICBOM

cenesenke | maccel CLL

UPNO1| 1,70E+12 |Her mammpix| &,1E+11 2,51E+12 1,13E+09 1:2200
UPN 02| 3,20E+12 2, 75E+11 1,6E+12 2, 74E+112 5.80E+08 1:1000
UPN 03| 8.,80E+11 |Her mammpix| 4.,4E+11 1,32E+12 1,42E+07 1:93000

HMuanazon 1000-93000

1 = cpennee mo cnocoby ONMpeACICHUS IIIOTHOCTH KIETOK U 00BEMHOMY CHOCOOY
2 = y marmenTa UPN 02 ve Habnromanu oTBeTa B KOCTHOM MO3re, HO HabIIOAATH YACTHIHOC
camkenne aaenomaruu (3,1E+11 kneTok) B omyxomeBbix maccax, uaMepsiembix ¢ nmomoinpo KT B

ceneseHke u mumdoysnax. OTBET B KPOBU cM. Ha durype SA.

ObpaboTka M 3aMopaxubBaHue 00paslioB

Obpasurl (nepubepmuueckyr KpPOBL, KOCTHHM MO3T) codupaju B
BaKyTeMHepH C JMJIOBHMM kpbmikamMu (K2EDTA) WIM KpPacCHBMMY KPBIIKAMU
(6es pmobBarok) (Becton Dickinson) m pocraBasaau B TCSL B TeueHHue
2 dYacoB Tnocyie 3Rabopa. ObOpasuw obpabaTeBajM B TeueHre 30 MUHYT
perucTpauuu o00pa3lloB COTJIaCHO YCTaHOBJIeHHOM JabopaTopHou SOP.
MoHOHYKJIeapHEe KJIeTKu TIepubdepruyeckom KPOBM UM KOCTHOTO MO3Ta
BHIOEJIAJIM C IIOMOWBK LUeHTPpUQyI'MpOBaHMA B I'palleHTe ILJIOTHOCTU
dMKOJIJIa C MCIOOJIb30BaHMeM QUKoJIJI-Iiaka (GE Healthcare, 17-1440-
03) m BamMopaxmuBaJix B RPMI (Gibco 11875-135), nonoJjHeHHOM 4%
CHIBOPOTOUHEIM aJIbOyMMHOM ueJioBeka (Gemini Bio-Products, 800-
120), 2% r1muagpokcusTUIKpaxMmaJioM (Novaplus, NDC0409-7248-49) wu
10% DMSO (Sigma, D2650) <Cc MCHOJB30BaHMEM KOHTeVHEpPOR MOJIA
saMopaxmuBaHuga 5100 Cryo 1°; nocjye 24-72 4YacoB IIpM TeMmIeparype -
80°C KJIETKM I[IEPEHOCWMJIM B KMOKMNI as0T OJIS OJUTEJLHOTO XPaHeHUS.

AdpepesHble OO0Opasue nojgydaan u3 Hospital of the University of
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Pennsylvania Blood Bank u o6paBaTeBajiiv B CVPF C IIOMOWBKR OUMCTKU
B I'padMeHTe QuUKOIJIA ¥  3aMopaxXwuealiu, Kak yKa3aHO  BHIIE.
HemocpenCcTBeHHO  IIOCJIe  pPa3MOPaXuUBaHUA  KUBHECIIOCOOHOCTB npu
OlleHKe CcocTaBJiaAsa OoJjiee 85%. [Ja BHOeJIeHUA CHBOPOTKM oOOpaslam
IIO3BOJIAJM KOoarlyJIMpOBaThL B TeueHue 1,5-2 UYacCoOBR IIpM KOMHATHOM
TeMIlepaType; CHBOPOTKY BHOEJAJM IOCPENCTBOM LEeHTPUOYTUMPOBaAHUA U
3aMopaXxXmMBalIM aJMKBOTHEH 100 MKJ OJ49 OOHOKPATHOI'O MCIIOJNb30BaHUA
npu Temreparype —-80°C.

KileTOUHHE JIMHUU

K562 (CML, CDl9-HeraTmBHEEe) TIoJjiydaJu wu3 ATCC (CCL-243),
K.562/CD19 nojyuaju B KauecTBe mapa oT Carmine Carpenito, u oHu
ABJIAJMCE TPaHCOYUMPOBAHHOW JieHTUBUMpycoM K562 mnpm 100% uyacToTe
IOJI9 BKCOpeccum MoJiekyJiel CD19. NAIM-6, CDl19-nosmTuMBHYy© He-T, He-
B ALL KJIETOUHYK JIMHMI TIPEedlleCTBEeHHUKOB B-xkjeTok (Hurwitz et
al., 1979, Tnt Jd Cancer 23: 174-180) C TIOOTBEPXISHHOM
SKCHOpeccuer aHTUTeHa CD19 moayuvasam B pmap oT Laurence Cooper.
YKaszaHHBE BHIIe KJIETOUHHE JIMHUM IIOOOepPXUBaM B cpeme R10 (RPMI
1640 (Gibco, 11875)), nonojgHenHow 10% »MOpPMOHAJILHOM TeJiguben
CEIBOPOTKOM (Hycione) 7 1% Pen-Strep (Gibco, 1140-122).
MoOHOHYKJIeapHbEle KJIETKU Iepudepnueckoy kpoBu (ND365) oT 3TOPOBOTO
OOHOPpa noJgydalu adepesoM B Human Immunology Core B University
of Pennsylvania, ofOpafaTHBalM M 3aMOPaxXxXmuBaliM, KaK yKasaHO BHIIE.

Brimejienme [HK m aHamm3 ¢ nomombo Q-TIIP

OBpasusl LeJbHOM KPOBM MJIM KOCTHOTO MO3Ta cobupajau B
BakyTeMHepts BD C JuJjoBeMM Kpbmkamu (K3EDTA) (Becton Dickinson).
TenoMmuyn [OHK BHOEJIAIM HellOoCpeICTBeHHO U3 LUeJIbHOWM KPOBU C
MCHoJIb30BaHMeM HabdopoB QIAamp DNA blood midi kit (Qiagen) wm
YCTaHOBJIEHHOM  JabopaTopHou  SOP, KOJIMUECTBEHHO  OLEHMBaJIL C
[IOMOImELIO CIEeKTpodoTOMEeTpa W XpaHmiIM IOpr TemrnepaType -80°C.
AHanus obpas31uoB TeHoMHOM IHK ¢ nomombilo Q-IIIIP OCYyMeCcTBJSIN B
COBOKYIIHOCTM C MCIOJIb30BaHMeM 123-200 HT TeHoMHOM ITHK/MOMeHT
BpeMeHM U TexHoJjioTuM ABI Tagman MM BalMIMPOBaAHHOTO aHajM3a oI
OIpenelieHVs BCTPOEHHOW [NOCJIeNOBaTeJIEHOCTM TpaHcTeHa CD19 CAR. C
VCIIOJIE 30BaHUEM KBaJIMOMKALMOHHEIX MCCJeDOBaHUM n 3apaHee
YCTAHOBJIEHHEX IMAlla30HOB IIPUHATUA BHUMCJIIAJM IOMalla3O0HEL IapaMeTpa

npoxomneHme/HenpoxomneHme, BRJIIOUA A YIT'OJI HaKJIOHa CTaHHapTHOﬁ
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KpUBOM n 3HAUEHUSA re, CIIOCOOHOCTE TOUHO KOJIMUECTBEHHO
aHaJIM3UPOBaTL pedpepeHCHHM ofbpasel (nmmMx 1000 xommi/mjIasMmuiy) u
He OIpenesiaaM aMImMourkaumo B 2 oOpaslue [ITHK 300poBOIO  IOOHOpPA.
[lpariMep/30HOE OJIi9 TpaHcTeHa CAR nporumB CD19 ommcaHum B (Milone
et al., 2009, Mol Ther 17: 1453-1464) . IOinga onpenejyieHUd
KOoJIMuecTBa Konui/emuuuily HOHK CTpomaM 8-TOUEUHYI CTaHIapTHYIO
KPUBYID, C MUCIOJIb30BaHMeM 106-5 xonmi JIEHTUBUPYCHOM I1Jla3MUIHL,
comepxamuxca B 100 HI' He-TPaHCIOYLUMPOBAHHOM KOHTPOJLHOM I'€HOMHOM
IHK. Kaxnoyio TOUKY ITAaHHBIX (obpasiiH, CTaHIapTHad KpuBad,
pedepeHCHEe OOpa3lE) OlLleHMBaJIM B TpexX I[IOBTOPEHMAX C YyKa3aHMEM
CpeIHMX B3BHaueHMM. B cidydae naumeHTa UPN 01 Bce IIpUBeOeHHEBE
3HAUEHMd  [OJIydaJlu M3 [MOJIOXUTEJIEHOTO 3HAUYEHUSd Ct B 3/3
moBTOpeHumM c¢ % CV wMeHee 0,46%. B ciayudae mnaumeHTa UPN 02, 3a
UCKIIOUeHreM obpaslla B meHb +177 (2/3 TOBTOPEeHWUM I[IOJIOXUTEJLHEE,

Q

BEHICOKUM % Ccv), BCE [IpUBeeHHEE 3HaUeHUId [IoJIy4alin ns
MMOJIOXMTEJBLHOTO 3Hauenus Ct B 3/3 mnoBTopeHusax ¢ % CV MeHee
0,72%. B cayuyae naumeHta UPN 03, 3a MCKJIOUeHUMeM oOOpa3lla B IeHb
+1 (2/3 HOBTOPEHMN IMOJIOXUTeJbHEe, 0,8% CV) u obpasla B OeHb +3
(2/3 TIOBTOPEHUNM I[OJIOXUTEJILHHE, 0,67% CV), BCe IIpUBeIeHHEEe
3HaUeHMd  I[oJiydaju U3  [DOJIOKUTEJIBEHOTO 3HaueHua Ct B 3/3
nmoeTopeHun c % CV MeHee 1,56%. HwKHUN Opelesl KOJUUECTBEHHHX
koJie®auuyt (LLOQ) @OJIsS aHajM3a OIpelelidjiM II0 CTaHIapTHOM KPUBOM
opmM 2 Koomax/MukporpaMMm JHK (10 xonmii/200 HI' BHeceHHOM JTHK) ;
CpenHue 3HaAUEeHUSA HMXe LLOQ (T.e. onpeneJigieMue, HO He
Ionnanlyecs KOJMUeCTBEHHOMY aHaJM3y) CUMTaln IPpUOIIN3UTEIbHBMA .@
[lapaJjyieJIbHYR  peaKLUpo aMILIMOUK ALY 0JIs KOHTPOJIA KauecTBa
BCTpoeHHOM IHK OCYMeCTBJSAIM C MCIOJb30BaHMeM 12-20 HI' BHeCEHHOMU
TeHoMHOM  [TTHK, KoMOMHAIIMM  HOpaviMepa/30HIa, CrelnOUUHOM  OJId
HeTpaHCKPUOUPYEeMOM T'eHOMHOV IIOCJIeOOBAaTeJIbLHOCTHK Bhile I'eHa CDKNI1A
(GENEBANK: 785996) (mpsamom npavimMep: GAAAGCTGACTGCCCCTATTTG; SEQ
ID NO: 25, obpaThHbl oOpalMep: GAGAGGAAGTGCTGGGAACAAT; SEQ ID NO:
26, BoHm: VIC-CTC CCC AGT CTC TTT; SEQ ID NO: 27), M 8-TOUEUHOM
CTaHOApPTHOM KPMBOM, IIOJYUYeHHOM C I[IOMOIBK pPas3sBeleHMs KOHTPOJILHOM
TeHoMHOM [IHK; C ©DOMOmMBID DTHUX pPeakUUM aMIMoMKaluuy IOJIydaln
MOMNpPaBOUYHEM KoOsbduumeHT (CF) (HT omnpeneneHHo¥ [THK/HT BHeCeHHOM

IHK) . Kommu TpaHCTeHa/MykporpaMM [THK BEHUMCIAIM IO dopMyJie:
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KOIIMM, BHUMCJIEHHBE M3 CTaHIapTHOW kKpuBoM musg CD19/BHecenHyb IHK
(Hr) x CF x 1000 Hr. TOUHOCTE DTOI'C aHajJu3a OIpenejyidasv IO
CIIOCOOHOCTM KOJIMUECTBEHHO aHaJM3UPOBaATE MeueHMe MHQY3UPOBAHHOTO
KJIETOUHOTO NponoyKTa ¢ nomombiln Q-PCR 1no dopmysie: CpenHee MeUeHUe
= omnpenejiseMble Koouu/BHeceHHyo ITHK x 6,3 nr IHK/CoOTBeTCTBYIOIME
coMaTHUMUeCKMre KJeTKM x CF IO CpaBHEHUI TpPaHCIeH-IIO3UTUBHOCTHI,
ompeneJyigeMoy¥ C IIOMOIBLI IIPOTOUHOM LUTOMETPMM C MCIIOJb30BaHMEM
CAR-cneumMdmUUHEX pearleHTOB OJ4 OolpenejyieHrd. C IIOMOWBK STOTO
"cynenoro" omnpenesyieHMA MNoJydalu 22, 68% MedeHMe IOJIS MHOY3UMPYEMOTO
nponykTa UPN 01 (22,6% 0O OaHHBIM IPOTOUHOM LUMUTOMeTpumu), 32,33%
MedeHMe IJIA MHOQY3UpyeMoTo mnpolykTa UPN 02 (23% 10 I»OaHHBEM
IPOTOUHOM LMUTOMeTpuM) U 4,3% MeueHMe IJIA MHOY3UPYEeMOTO OPOoIyKTa
UPN 03 (4,7% MeueHMe IO IOaHHEM MIPOTOUYHOM ILIMUTOMETPUMA) .

AHaJIM3H LIMTOKMHOB

KonmMueCcTBEeHHEM aHaJM3 PaCTBOPMMEX LIKUTOKMHOB OCYMECTBJIAIM C
VCIIOJIE30BAHMEM TexXHOJIOTMM aHaJlM3a Luminex bead wm Habopos,
IpuoBpeTeHHBIX B Life technologies (Invitrogen). AHaJIN3EL
OCYWMEeCTBJIAIM [I0 MHCTPYKUMAM [OPOM3BOOUTENSA C MCIOJb30BaHUEM 8-
TOUEUHOM CTaHOAapTHOM KPUBOM, I[NOCTPOEHHOM C MCIOJIbE30BaHMEM CEpUU
3-KpaTHEX pa3BeldeHuM. KaxOyln TOUKY CTaHIapTHOM KpPUBOM M obpasel
OLlIEHMBAJIM B IBYX IIOBTOPEHMAX NpU pas3BeleHuM 1:3; BHUMUCIIEHHHM 9
CV mJjisg M3MepeHUM B IOBYX IIOBTOPEHMAX COCTaBJIAN MeHee 15%. IIaHHHe
oJiydaj C MCIOJIb30BaHMeM Bioplex 200 M aHaJIM3UPOBAJIM C IIOMOILIO
IpOTPaMMHOTO oBecrieueHnd Bioplex Manager BepCcuUn 5.0 c
MCIIOJIb 30BaHUeEM aHaJmsza S5-napamMeTpUUuecKoOM JIOTUCTUUECKOM
perpeccuein. IIramnasoHEl  KOJMYECTBEHHOT'O aHamsza CTaHOapTHOM
KPVBOM OIpenesisaiy Kak oramnazsodH 80-120% (Habmomaemoe/oxXumaeMoe
3HaueHre) . [Manaz30HE KOJMUECTBEHHOTO aHalM3a OTHeJIbHHX aHaJIMTOB
OpeICTaBJIEHH Ha JieTeHOax OUIyp.

KJIeTOUHBIM aHaJdM3 IJ4 onpenejyeHus oyHkumum CAR

KileTKM OlLeHMBaJM IIO0 (QYHKUMOHAJBHOCTM IIOCJIe pa3MOopaXMBaHUA
M OTCTauMBaHMA B TeueHMe Houm B TCM [IOCPeICTBOM U3MepeHUA
oerpaHyJauumu Cc nomombio CD107 B OTBeT Ha KJIETKU-MUIIEeHM. AHAJIM3H
OeTPaHyJaLUrM OCYIEeCTBJIANIM C MCHOJIb30BaHueMm 1x10° PBMC m 0,25x10°
KJIETOK-MUIIEHEN B KOHEUHOM OOBeMe 500 wMrJg B 48 —-JIyHOUHEIX

JlaHmeTax B TeueHuMe 2 yacoB npu 37°C B npucyrcreBue CD49d
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(Becton Dickinson), aHTuTeJa [IPOTUB CDh28, MOHEeH3MHa
(eBioscience) u aHTUTeJla ODpoTuB CD107a-FITC (eBiosciences), Io-
CylecTRyYy, kKak oIomMcaHo B (Berts et al., 2003, J Immunol Methods
281:6578) .

AHTUTeJIa-peaTreHTH

IJ18 5STUX MCCJeOOBaHMM MCIOJb30BallM CJeAyllye aHTUTeJa:
MDA-CAR, aHTMTeJIO MeIM OpOoTHMB CD19CAR, KOHBOIMpPOBaHHOe Cc Alexa
647, TnpemncTaBJAwnmee cobdor mapom oT Drs. Bipulendu Jena u
Laurence Cooper (MD Anderson Cancer Center) . Is
MYyJIE TUIIapaMe TPUUEeCKOTO MMMYyHOOEHOTUIIMPOBAHMA U  GOYHKUIMOHAJIELHHX
aHaJIM30B: aHTuTeja OpoTuk CD3-A700, nporms CDS-PE-Cy7, OpOoTUB
PD-1-FITC, mnpotms CD25-AF488, mnporms CD28-PercP-Cyb.5, mnpoTus
CD57-eF450, IpPOTUBR CD27-APC-eF780, IPOTUBR CD17-APC-eF780,
npotue CD45RA-eF605NC, CD107a-FITC (Bce oT e-Bioscience),
npotus CD4-PE-Texas Red m Live/Dead Aqua (orT Life Technologies)
n npotuB CD 14-V500, npotme CD 16-V500 (oT Becton Dickinson).
s ofmero wmMMyHOQeHOTUNIMpoBaHus: CD3-PE, CD M-APC, CD14-PE-
Cy7, CDl6-FITC, CDle6PE-Cy7, CD19-PE-Cy’7, CD20-PE, BCe oT Becton
Dickinson.

MyanMHapaMeTpmquKaH INPOTOUHAA LIMTOMETPUMA

KjleTkM OLleHMBaJM C IIOMOUILI I[IPOTOUHOM LUTOMETPUM  Kak
CBEXVMM IIOCJIe OO0pafoTKM O(QUKOJIJI-IIAKOM WMJIM, eCJIM MX 3aMOpaXxmuBaliu,
rnocjie OTCTaMBaHMA B TeueHMe HOUM TP IJIOTHOCTM 2x10° KJIeTOoK/MJI B
T-KJIeTOUHOM cpene (TCM) (X-vivo 15 (Lonza, 04-418Q),
OoroJiHeHHOV 5% AB CHBOPOTKM ueJioBeka (GemCall, 100-512), 1%
Hepes (Gibco, 15630-080), 1% Pen-Strep (Gibco, 15140-122), 1%
Glutamax (Gibco, 35050-061) m 0,2% N-aleTujJumMcrerMHoM (American
Regent, NDCO5 17-7610-03) . MyJibTUIIapaMeTPUUeCcKoe
VMMyHOQEHOTUIIMPOBAHME OCYWECTRJAIM OJIS KJIeTOK OOMMM KOJIMYeCTBOM
4x10¢° KJIETOK/yCJIOBUE C  MCIIOJIE30BaHMeEM FMO-kxpacurTeneu, Kak

ONIMCaHO B TeKCTe. KjleTky oKpamvBaau I[IpM IIJIOTHOCTM  1x106

kJIeTok/100 My PBS B TeueHme 30 MMHYT Ha JIbOY C MCIOJb30BaHMeM

KOHHeHTpaHMﬂ AHTHTEeJIa u peareHTa, PEKOMEHIOBAHHEX
InpomsepoomnTeJIEM, IIPOMEIBaJIN , pecy ClieHIMpOoORralli B 0,5%
Hapa®opMaﬂbnePMHe u olipeneJidjin C VMCIIOJIE 3OBaHMEM

MOOUOUMUIMPOBAHHOT'O LSRIT (BD Immunocytometry systems),
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oBopynmoBaHHOTO CHMHMM (488 HM), o¢uoJseToBeM (405 HM), 3eJIeHHM
(532) m xpacHBEM (633 HM) JazepaMud M COOTBETCTBYKIMMM HabopaMu
OMIILTPOB MOJIA OIpenesleHMs UM pas3mdeieHMS YKa3aHHHX BHIIe KOMOMHAaLIUM
aHTUTeJl. JIS KaXOoI'o KpacuTelsd olpeneisainr MyuHuMyM 100000 CD3+
KJIETOK . HOis GYHKUMOHAJIbHEIX aHaJIn30B KJIETKHU IPOMHIBaJIN,
OKpallMBaJlM Ha IIOBEPXHOCTHEE MapKepH, pecycheHoupoBain B 0,5%
napapopmMalibmermme M OIpenelisdjiM, KaK YyKa3aHO BHIle; OJS KaXIoTI'o
YCJIOBUSA OKpallMBaHU A cobupaaru - MUHUMYM 50000 CD3+ KJIETOK.
SHaueHMSI KOMIIeHCAalUUM YCTaHaBJIMBAJM C MCIOJbL30BaHMEM KpacurTejieln
OJIS OTHOEJILHEIX aHTuTeJsl M O6yc BD mig aHalM3a KoMmIeHcauum (Becton
Dickinson), ¥ BHUMCJIAIM ¥ aBTOMATUUECKM MCIIOJL30BaJM C IIOMOILIO
VHCTPpYMeHTa. JlaHHHE aHaJlM3MPOBaJIM C MCIOJb30BaHMEM IIPOTPaMMHOTO
obecrieueHmusda FlowJo (Bepcum 8.8.4, Treestar) . s ofmero
VMMYHOQEHO TUIIUPOBaAHU A KJIETKU oTIpel el aln c VICIIOJIE 30BaAHUEM
nurToMeTpa Accuri C6, ofopyIoBaHHOTO CHMHMM (488) u KpacHEM (633
HM) JIa3EepoM. SHauveHMH KOMIIeHCalun yCTaHaBJIMBaJN C
MCIIOJIL30BAaHMEM KpacuTeJieM OTOeJIbHHX aHTuTedl u ©60yc BD 1a4a
aHaJM3a KkKoMmmhneHcauum (Becton Dickinson) ¥ BHUMCISAIM BPYYHYO.
IDaHHBEE aHaJlM3MpoBaJIM C MCIOJB30BaHMEM aHaJIMTUUECKOT'O IlakKeTa
nporpaMMm C-Flow (Bepcum 1.0.264.9, nuroMeTpH Accuri).

AHaMHe3 [NaluMeHTOB M OTBEeT Ha Tepalrpo

OOOOmeHHEE pPe3yJIbTaTh KIMHUUECKOT'O JIeUEeHMA IIpencTaBJIeHB Ha
durype 10. VY naumeHTa UPN 01 BHepBHEe OMarHOCTHMpOBaJIM B-
kjJeTouHoro CLL crammm II B BO3pacTe 55 Jjer. VY [naumMeHTa He
HabJmonajanM CUMITOMOB, M €TI0 HabonajJXM B TeueHMe IPpUOIIM3UTEJIBEHO
1-1/2 JeT oo BO3HUKHOBEHUA HeoOXOOUMOCTHU Tepallun
oporpeccupynmero JuMooumTo3a, TPOMOOUUTOIEHUNM, aleHolaTuu U
criieHoMerasmu. Ilocsie 4 LUMKIIOB oGiayDapabuHa Yy HalMeHTa Haobmomau
IOJIHYK HOpMalM3alMrilo QOPMYyJIEl KPOBM M IIOJIHEM OTBET II0 pes3yJbTaTaM
KT-ckanupoBaHusa. OTMedasM NPOIPeCcCUpOoBaHMe B TeueHUe 5 MeCAleB
C OeCCHUMIITOMHHM JIMMOOLMTO3Z0M, TpPOMOOLUUTONEHMEN ¥ IIOBHIIEHHOM
aleHolaTMeM. Y TallMeHTa He HalbgomajluM CHUMITOMOB B TeUeHUe
OpUOINU3UTEJIEHO 3 JIeT, M 3aTreM eMy IIOHaOOOMJIOCH  JIeUeHUe
PUTYKCHMaboM n biynapabuHoOM 1o IoBOIOY IIpoTpecCcUpynero
JIeMKOLMTO33a, aHeMMy ¥ TpoMOouMToleHMM. IlaumeHTa Jeuuimn 4

IMKJIaMM pMTyKCMMaGa C @ﬂyﬂapa@MHOM C YaCTMUYHEIM VYIIydlleHeEM



91

bopMyJIEL KpPOBM. Y IalMeHTa CHOBa HabJjmomaljM TIIpOoTpPeCCUpPOBaHUE B
TedyeHMEe OINHOT'O Tola, IoTpeboBaBllee TepalluM U IIPOSBUBIIEeCSH
JevikourTozoM (WBC 150000/mky) m  TpoMOoUuMTOINeHMeN (TpOMOOLMTEH
30000/MKJI), M eTro JIEUMJIM aJIeMTy3yMad®oM C HopMaau3aluelr GOopMyJIH
KpoBMu. OTMeuUaJM I[IPOTPEeCcCHpOBaHMe B TeueHre 13 MecdlLeB. 3aTeM
NauyMeHTy [NIPOBOOMJIM MOHOTepalMil pPpUTYKCMMaOoM 0e3  3HauMMOI'O
OoTBeTa, M 3aTeM PUTyKcuMadoM, LIUMKJIOPoCcOaMMIOM, BMHKPMUCTMHOM U
npengHu3oHoM (R-CVP) B TeueHMe 2 LUMKJIOB C MMHMMAJIBHEM OTBETOM, a
3aTeM JeHaJUMIOOMUIOOM. Il0 MIpMUMHEe TOKCHMUHOCTM IIPEepPHBaJIM Tepaluio
JIEHAJIMOOMUIOM . MaumeHTy IPOBOIOUIIN 2 HMKJIa [IEHTOCTAaTHHA,
UuKJopochaMmoa M PUTYKCHMMaba C MUHMMAaJIEHEIM OTBETOM.

[lo3nHee, NaluMeHTy  [OPOBOOWMJIM  JIEUEHUE feHIaMyCTMHOM B
KauecTBe XMMMOTepalMy, HalpaBJIeHHOM Ha CHWXeHMe KOJMUeCcTBa
JIMMOOLIMTOB, 3a 4 OHA 1o MHOYy3uM kJeTok CART-19. Ilepen Tepalmuew,
WBC cocraBjasgiau 14200/mMxJj, remorJiobmH - 11,4 1©/0j, KOJIUUECTBO
TpoMOOUIMTOB -  78000/MKJI, n ALC cocraBjaano 8000/MKJI. KT-
CKaHMpPOBaHMe  II0Kas3aJio IMOOYy3HY ameHoIaTurw UM  MHTEHCUBHY
VHOWJIbE TpallMld KOCTHOTO Mo3Ta CLL (67% kJjeTok) . llalMeHTy BBOIOMIIU
1,6x107 wJjeToxk CART-19/kr (oBmee kKoOJIMUeCTBO KJeTok CART-19
1,13x10°, olueHMBaeMoe C nomomesio FACS). He Habmomay TOKCUUHOCTU
opr uHOY3UM. VY HalMeHTa pa3BUBAJIaCb HEeMUTPOINeHUS IPpUOIMBUTEJIBHO
yepesz 10 mHeM nocje OeHOaMyCcTHMHa M uUepes 6 OHeM I1ocje UuHys3uUm
kJeTok CART-19, u uepes 10 ngHel nocje neppor uHOy3um CART-19 v
nalMeHTa pasBMBaJlaChb JMXopalka, O3HOO UM MNpexXondamasd TUIOTeH3US.
B To ke BpemMsa, peHTTeH U KT-cKaHMpOBaHMEe TPYIOHOM KJETKU
nokKas3ajn MTHEBMOHMUIO BepxHel JeBoM ooJn, KOTOPY JIeumm
aHTUOMOTHKaMM . JIMXOopalKa COXpaHAJaCbk B TeueHMe MNIPpUOIM3UTEJIEHO 2
HeIeJlb M paspemajlach IIPM BOCCTAHOBJIEHMM HeMTpodmJioB. Y HalMeHTa
He HabmomaaM OaJlbHeMmUx MHOeKUIUM MIM CUCTEMHHX CHMITOMOB.

[lauMeHT »OOCTHUTaJl OBCTPOTO M IIOJIHOTO OTBEeTa, KaK IIoKas3aHOo
Ha ourype 5. Mexny 1 m 6 MecdleM IIOCJEe MHOY3UMM C TIOMOIBI
IPOTOUHOM ILIMTOMETPUM He ONpelelidaM LIUMPKYyJIMpYyomux kjJeTok CLL B
KpoBU. [0 @»OaHHBEM MOPQOJIOTMUYECKOTO aHaJM3a WM TeCTUPOBaHMUA C
IIOMOMELI0 MIPOTOUHOM LMUTOMETPUM HabJomaly OJIMTeJIbHOe OTCYTCTBUE
JIMMOOUMTAPHOTO MHOUIIBTPaTa B KOCTHOM MO3I'e uYepes 1, 3 U 6

MecdluerR Inocjie MHOyzum kijeTok CART-19. KT-ckaHMpoOBaHMe uUepes 1 mu
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3 Mecsdlla TocJe MHOY3UM IIoKa3aJM IIOJIHOe pal3peleHMe aHoOMaJlbHOM
aleHonaTuM. Y IHallMeHTa COXpaHAJlachk JIeMKOIIeHUS (WBC 1000-
3900/mMKJ1) , TpoMmBoumToneHMusa (TpoMOoUMTH ~100000/MKJI) ¥ yMepeHHas
runoraMmMaryiofOynHemris (IgG 525 mr/mi, B HopMe 650-2000 wmr/mi),
HO He Habjgonaau MHOEKIMOHHBIX OCJIOXHEHUN .

MaumenTa UPN 02 JleuMJiM C MCIOJIB30BaHmMeM kJjeTok CART-19 B
Bo3pacTe 77 JieTr. B aHaMHe3e TIalMeHT WuMeJI MtIeMMueckyln OO0JIe3Hb
cepnlua, ¥ BIepBHe OuarHocTupoBau CLL B 2000 romy B BO3pacTe 68
Jer, KoT'ma Yy IallMeHTa Pa3BMBaJMCh YTOMISAEMOCTL UM JIEMKOLUTOS3.
[TauMeHT HgBJIAJICS OTHOCUTEJIEHO CTaOMIBHEM B TeueHue 4 JeT, KoTnoa
Yy HeTO pasBUBAJICS MNOpoTpeccupymmy JedkoumTos  (195000/mki),
aHeMrsa ¥ TpoMOOLMTOIIeHUd, Tpedbymme TepaluMM. B 53ToO BpeMsd
TeHeTHuUeCcKoe TEeCTUPOBaHME IIoKasajJo, UTO kjeTkn CLL ¥MeT
OeJIelio B XPOMOCOMHOM JoKyce 17p. Ilo HOpuuMHEe TIpOoTIpecCHUpyRmero
3aboJieBaHMa  [HalUMEeHTY  OPOBOIWIIN 12-HemeJIbHHY  KypC Tepallun
aJeMTy3yMaboOM C YaCTUMUHEIM OTBETOM WM YJYyUIeHMeM (QOPMyJIH KpPOBM. B
TeueHMe IIOJIyTopa JIeT TMallMeHT MMeJl OPOTpecCHUPYMUM JIeMKOLIMTOS3,
aHEMMIO, TPOMOOLIMTOIIEHUIO u CILJIEHOMeT aJIvb . C TTOMOIIL 0
KapMOTUIIUMUECKOT O aHaJms3a IIOOTBEPXIAIN HaJmuue neJjieluun
XPOMOCOMHOTO JIOKyca 17p, Telepk C »OeJleliMey XPOMOCOMHOTO JIOKyCa
13g. IMauMeHTa TMOBTOPHO JIeUMJM ajleMTy3yMaboM B TedeHme 18 HenmeJb
C YIIydlleHueM JIeMKOLNTO3a u crabunmsauuen aHeMUu u
CIJIeHOMeTaluM. Y IDalmMeHTa HabjJoIalM OpUM3HaKM OpoTpecCUupyrRmero
JeMKOUMTO3a, aHeMMM U TPOMOOUUTOIEeHUMM B TeueHMe OIHOT'O Tola.
JleueHMre BKJIOUAJIO 2 LMKJIa OeHIaMyCTMHa C PUTyKCuUMaOoM, IpMBeImme
K cTabuiIbHOMY 3aboJieBaHuKn, HO ©0e3 3HauuMMOI'O VYJIYUIIEeHMHd, Kak
Iokasz3aHoO Ha (urype bLA.

[lalilMeHTy OPOBOOMJIM JIeUeHMe TOJIbEKO OeHIaMyCTMHOM B KadecCTBe
XVMMOTepaln, HalpaBJIEHHOM Ha CHMWXeHMe KOoJMUYecTBa JMMOOLMUTOBR,
nepen wuHOysum kJeTok CART-19. ITlaumMeHTy BBOIOMIM 4,3x10° KjIeTOK
CART-19/xT (ofmee KOJMUECTBO KJeTok 4,1x108) B 3 oOTIeJbHLX
VHQY3UAX, OCJIOKHEHHEIX TPaH3MTOPHOM Juxopamkoi nmo 102°F B
Teuenre 24 wyacoB. B 11 @»meHb T[ocjJe MOepBoM MHOY3UM OalUeHTyY
IPOBOOWMJIM IIOBTOPHYI MHOy3MiO 4,1x108 (4,3x10°/xr) xjJeToxk CART-19,
1 2Ta MHOY3MA OCJOXHAJACh JMXOopaOkKoy, o3HoOOM UM OOwmKOM 0es

TUIIOKCUM, UYTO HoTpeboBajio TOCIMTalM3auumM Ha 24 dYaca. He
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HabJjmonaay IIPpMU3HAKOB MIIeMUM Cephlla, M CHUMITOME paspelmiuck. B
oeHb: 15 mnociye nepeor uHOy3uM kjgeTok CART-19 m B meHb 4 1mocie
IIOBTOPHOM MHOY3UM KJjIeTok CART-19 nalmMeHT OOCTYOMUIJI B OOJBHUIY C
BLICOKOM TeMrepaTypoi (no 40°C) u o3HOOGOM. C IIOMOMmMBD OOMUPHOTO
TeCTUPOBaHMA C MCIOJIB30BaHMEM I[IOCEBOB KpoBM M Moum M CXR He
CMOIUIM MIOEHTUOULMPOBATE MCTOUHUK MHOPeKUMM. [lallMeHT XajloBaJiCd Ha
OOBIIKY, HO He uMeJI TIHUIOKCUM. OJeKTpoKapouorpaMMa [okKaszala
BHPaXeHHHY TUIOKMHe3. OdpaKlusa BeHOpoca cocTaBaasa 20%. IMauMeHTYy
BBOOWJIM IPelHM30H B Ho3e 1 MI' Ha KWJIOI'paMM B TeUeHMe OIHOT'O IHHA
n 0,3 MI' Ha KWJIOTpaMM B TeueHMe NOPpUOIMU3UTEJIEHO OOHOM HeIelu.
3TO INPUBOOMUIJIO K OHCTPOMY PpaspelleHUl JUXOPaOKUM U IUCOYHKLIUU
cepnua.

OOHOBPEMEHHO C Pas3BUTHUEM BHCOKOWM TeMIepaTypH Yy HallMeHTa
HabJonaian peskoe CHWXEHUE KOJIMYEeCTBa JIMMOOLUTOB B
nepudepnyueckor KpOBM, KaK IoKa3aHO Ha ourype bA. XoTd vy
nauyeHTa HaOIoOalM HOpMaJM3allMil JIeMKOUMTapHOM GQOPMYyJIH, Y HeTO
COXPaHAJNIMChH LUPKyJMpyKRMre kJeTky CLL, cTabuibHas yMepeHHad
aHeMusa WU TPOMOOLMTOIIEHN A . B KOCTHOM  MO3re OOHAPYXUBAJIN
COXPaHAKNIYICA MHTEHCUBHYID UVHOUIbTpaluion CLL uyepes Mecdll IIOCJe
Tepalnu, HEeCMOTpPHA Ha 3HaAUMTEJIbEHYI PEenyKINI KJIETOK B
nepudbpepruecko kKpoBu, U KT-ckaHMpPOBaHMEe I[IOKa3aJlo YaCTUUHOEe
CHIMXEeHMEe aIOeHOoIlaTuM M CIUJIeHoMerajiMm. Yepes AT MecdlleB II0ocCJe
nHbY3UM KJeTok CART-19 vy nalMeHTa pa3BUBAJICA [IPOTPeCCUpYmUM
JuMpoMTo3. Uepe3s OeBATh MeCcAdlleB I[IoCJe UHOYy3MM Yy IalMeHTa
Habjmomalyu  JMUMMPOLMTO3 (16500 /mMKJ1) co CTabUJIbLHOM  yMepeHHOMU
aHeMMey U TpoMOOUUTOIeHMel ¥ Cco CTabuJIbHOM aleHolaTuen. Y
nauyeHTa He HablomalXM CHUMITOMOB M He OPOBOIMIM HaJlbHeWIyo
Tepalup.

Y maumeHTa UPN 03 mmuarHOCTHMpPOBaJdM OeccuMMOTOMHEM CLL cTamum
I B BO3pacTe 50 JerT M 3arTeM HabmomalM ero B TedeHMe 6 JeT.
[lozsnoHee, Yy HaluMeHTa HabloIalX OPpOTPeCcCCUPpYRNUM  JIeMKOLUTO3
(emkouMTapHas ¢opmysa 92000/MKJI) M OPOTPECCHUPYNY aleHOoIIlaTHo,
Tpedbynmre Tepallun. [MauveHTy [IPOBOIOVIIN 2 LMKJIa Tepalnun
pUTyKCMMaboM C OQaymapad®MHOM, IIpUBeIlle K HopMaJM3aluuu GQOpMyJIE
KPOBM M 3HAQUMMOMYy YJIYUIIEHMI, XOTA M He K I[IOJIHOMY pa3pelleHU

aljeHoIlaTmm. Y ITallMieHTa O®LTI IIepron Oes IIpoIrpeCCrUpOBaHMUA
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OpUbIIN3UTEJIEHO 3 ToIa, a 3aTeM B TeueHue CJelylnlux ©6 MeCslleB
Habmonaay OHCTPO OpoTpeccHpyimui JenkoumuTos (WBC 165000/Miy) u
IPOTPECCUPYRILYID ameHOolaTHh, TPelyRIY Tepalliu. MauueHTy
IPOBOOMIIM OOMH LMKJII Tepaluu o¢aymapadMHOM M 3 LMKJIa Tepaluu
puTykrcuMadtoM c QaynapadmMHOM C HoOpMauzauuey’t GOpMyJIE KPOBU U
paspenmeHueM HaJbIMPYyeMOM aneHoIaTuM. Y alueHTa ObJI Hepuon ©0es3
oporpeccupoBaHmMsa Opuban3auresibHO 20 MecslleB, I[IOKa Yy Hero CHOBa
He HauaJ OBCTPO PasBUBATLCA MIPOTPECCUPYMUM  JIEMKOLUMTO3 U
ajeHonaTus. B 5To BpeMs KOCTHBEM MO3T I[IOOBepTaliCd MHTEHCHMBHOMU
MHOUIbL Tpauuu kJjeTkamu CLL, ¥ KapUOTUIMUECKMM aHalM3 I[IoKas3aJl
HaJluure KJEeTOK, COoOepXalMx IOeJIellMn B XPOMOCOMHOM JIOKyce 17p, mu
aHaM3 FISH mnokasaj Haauuue mejelum TP53 B 170/200 KJETOK.
MaumeHTy MTPOBOIWIIN OIOWH LMKJII Tepallnu pUTYKCHMMaboM c
feHIaMyCTMHOM, a 3aTeM 4 LMKIa TepaluMyM TOJIBEKO OeHIaMyCTHMHOM (II0
OpUUMHe  TSEKeJIOM  aJIJIepIMUecKol  peakuMM Ha  PUTYKCHMMad). V¥
nanyeHTa HabOJomaJlM HadaJlbHYKR HOopMaJM3aluion (QOPpMYJIEL KpPOBM, HO
BCKOpe IIoCJle I[IpeKpalleHMsa TepaluM HabjJomaly IpoTpecCUpylmi
JIEMKOILIMTO3 M aldeHOoIlaTHo.

Y naumeHTa UPN 03 adpepesoM cobupalid ayTOJIOTMUHEE T-KJIETKU
n OCYIeCTBJIIAIN KPMOKOHCEepBaLN. BaTeM nauueHTa JIeumIin
ajgeMTy3yMadoM B TeueHHue 11 HeoeJlb c VCKJIIOUN T eJIbL HEIM
IeMaTOJIOTMUEeCKMM OTBeTOM. HabjomalM yJydlleHMe, XOTS M He IIOJIHOE
paspemeHre ameHolNaTuUM. Y TIalMeHTa HabjgomajlM aKTHUBHOE, HO
crabuibHOe 3abo0JleBaHMe B TeUeHMe Clelylmmux 6 Mecsdleb. [lo3nHee,
NaluMeHTy IMOPOBOOMJIM JIeueHMe I[IeHTOCTATHMHOM M LIUMKJIoQoCchaMMIOM B
KauecTBe XMMMOTepaluy, HalpaBJIeHHOM Ha CHWXeHMe KOoJMUeCcTBa

JIMMOLIMTOBR, Iepen MHOY3uM kJjJeTok CART-19.

Uepe3 Tpu OJS [OCJe XMMMOTEepaluM, HO Iepel UHOYy3UeN
KJIETOK, KOCTHEM MO3T ABJIAJICA TUIIEPILJIaC TUYHEM (60%) C

npubamsuresibHO 40% nopaxeHmeM CLL. Ilo HpUUMHE OPOM3BOLCTBEHHEX
OTpaHUUYEeHNM, CBOMCTBEHHHX adepesHEM of0pasllaM OT I[IalMeHTOBR C
CLL, Kak TIIoKa3aHo B Tabjgumue 3 u (Bonyhadi et al., 2005, J
Immunol 174:2366-2375), ralumMeHTaMm IPOBOOUIIN MHOY3UN C
MCIIOJIL30BaHreM B ofmel cJjoxHocTy 1,46x10° CART-194+ KJIETOK Ha KT
(oBmee koJuuecTBO CART-19+ xJjleTok 1,42x107) B TeueHMe 3 IQOHeN.

He Habmonaay MHOYBMOHHOM TOKCUYUHOCTM. UYepes UeTHpPHAaIllaTh ITHEM
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IoCcJie IMepBOM MHOQY3UM VYV [HallMeHTa pas3BUBAJICA O03HOD, Juxopanka IO
39°C, TomHOTa ¥ OUapesd, KOTOPHE JIeUMJiM CUMITOMATUUYECKM. Y
naluyeHTa He HabomoallM PeclIUMpPaTOPHHEX WM CEPHOEeUHEX CUMIITOMOB. KO
OHIO 22 T1ocjie MHOY3UM IMarHOCTUPOBAaJIM CUHIOPOM pacllama OIIyXOoJiu,
NPOABJIABIMUMCSA IOBHMeHVeM LDH, MOUeBOM KMCJIOTH ¥ OCJIOXHEHHBM
[IOUEeUHOM HeOoCTaTOUHOCTHLI. I[lalMeHTa TOCIMUTAaJU3UPOBAIM U JIeUUIIU
XUOKOCTHOM peaHMMaluuelr U pacdypukaszoi ¢ OHCTPOM HOpMalM3aluen
VYPOBHS MOUEBOM KMUCJIOTH M OYHKUMM IIouek. OCYMEeCTBJIISAIM IIO0OP0OHLM
KJIMHUUeCKkUM aHaJu3 CXR, I[IOCeBOB KPOBM, MOUM UM Kajla, M BCe OHU
ABJIAJIMCE HETATHMBHEMM MJIM HOPMAJIbHEMM .

B Teuenme 1 Mecdua wuHOy3MM CART-19 vy DalMeHTa Hadjumomoaln
BHBeIeHVEe LMPKYJIUMPYIRIMX KjIeTokK CLL M3 KpOBM M KOCTHOI'O MO3T'a IIO
OAaHHEM MOPQOJIOTUMUECKOTO MCcJeldoBaHud, IIPOTOUHOM LIUTOMETPUM,
LUMTOTE€HEeTUUEeCKOT'O aHaJmMm3a u aHaimm3a FISH, u KT-ckaHMpOBaHUE
Iokasajio paspelleHre aHoMaJIbHOM ameHonaTum (dmurypa 5C). Pemmccusda
y IHaluMeHTa ABJAJach IJMUTEeJILHOM - 06oJlee 8 MecdleB OT HadaJlbHOM
MHOQY3UM kJeTok CART-19.

Iajlee ONMCHBAKT pPe3yJIbBTATH BSKCIEPUMEHTOB.

KIIMHMUeCKUM OPOTOKOJI

Tpu nauMeHTa C PEe3UCTEeHTHHM K xuMmoTepalum CLL Ha [IO3OHEU
cTamuy BRJOUaAJM B [OUJIOTHOE  KJMHMUECKOe MUCCJelOoBaHUeE, Kak
IoKasaHo Ha ourype 1. Bcex MNalMeHTOB IMNIPeOBapUTEJIbHO MHTEHCUBHO
JIeunJIn C  MCIOJIb30BaHMEM  pPasJIMUHBEIX XUMHUOTEpPaleBTUUECKUX U
OMOJIOTMUECKMX CXeM JIeueHMsd, KaK I[IoKasz3aHo Ha oourype 10. JIBoe wus
NalMeHTOR uMeJiu pbS3-medpmumrHens CLL, ODejlelMio, YUMTHBAS KOTOPYIO,
MOXHO IIPOTHO3MUPOBATEL ILJIOXOM OTBeT Ha OOmMeNpMHATYI Tepaluion U
BrHICTpOoe TmnporpeccupoBaHmMe (Dohner et al, 1995, Blood, 851580-
189). Kaxnoeli M3 IHallMEeHTOB MMeJI OQOJIBIYID OIYXOJIEBYID MaccCy IIOCJIe
IpelBapuUTeJIbHOM XMMUMOTEepaluM, BKJOUAS MHTEHCUBHYID MWHOWUIILTPALMIO
KocTHOTO Mo3Ta (oT 40 p»mo 95%) wum JguMbpameHoIaTH; Takxke Yy
nanreHTa UPN 02 HabJmoaaan 3HAUUTEJIbHEM nepudeprueCcKUm
JuMmpormTo3z. T-rjgeTkm CART-19 nojaydvaau, KaK IIOKas3aHO Ha ouIype
1B, m noapoBOHOCTM I[IOJIYYEHMS KJIETOK M OIMCaHue [OIpoOyKTa IJIA
KaxXIoIro IalMeHTa I[pencTaBJIeHH B Tabauue 4. Bcex T[IalMEeHTOB
OpelBapuUTeJIbHO JleunJu B TedeHue 1-4 1pgHeM nepen wuHOy3uaMuM T-

kjJeTok CART-19 C MCHOJb30BaHMEM XMMMOTEepAaluM, HalpaBJIEHHOM Ha
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CHMXEeHMe KoJMuecTBa JUMOOLMTOB. VCIONIbL30BaJIM IOPOOHEM pPEeXVM
MHQY3UM KJIETOK OJA [NOPpoOHOTO TecTupobaHusa CAR, BRJIOUAKIET'O

KOCTHMYJISTOPHEY CHUTHAaJBHEM IToMeH 4-1BB, kKak I[okasaHO Ha ourypax

1 A.
Tabauia 4
Kpurtepun BHIIyCKa NPOOYKTOB adepesa u HpolykTa CART-19
AHanus OonmucaHue UPN 01 UPN 02 UPN 03
[MpomykT
adepesa
[IpoTouyHasa |HeT IOaHHBIX 4,46% 2,29% 2,67%
LU TOME TPUS
g CD3+ wuau
CD45+
[IlpooyKT
CART-19
OBuee ~2=-5x10° 5x10° 1,275x10° 3x10°
KOJIMUE CTBO 1,275x10°
MHDY3UPYEeMbIX (2,55x10°
KJIETOK BCeTo)
XuszsHecnocoB-— >=70% 96,2% 95,3 (90,5)! 90, 3

HOCTb KJIETOK

% CD3+ >=80% 88,9% 98, 8 98,9
KJIETOK
KosmuecTBO <=100 3,95 1 4

OCTaBIMUXCH Byc/3x10°

Oy CHrH KJIETOK
DHIOTOKCUH <=3,5 <0,5 3E/mMmn | <0,5 2E/Mn <0,5 BE/Mn
2E /M1

Mukoriasma |HeraTwupBHbl | HeraTuBHeM | HeDaTuBHBIM HeTaTHBHBI

CTrepuJibHOCTE [OTCcyTCcTBUe | OTCYTCTBUE OrTcyTcTBUE OrcyTcTBUE

(Bactec) pocTa pocTa pocTa pocTa

KysnbTypa OrcyTcTrBHUe | OTCYyTCTBUE OTcyTcTBUE OrcyTCcTBUE

TpUBOoB pocTa pocTa pocTa pocTa

BSA ELISA |<=1 Mmkr/mMial| <0,5 HD/Ma | <0,5 HD/MI <0,5 HD/Mn
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PennmukaumoH—| Heonpene-— Heonpene-— HegocrTaTou—- | HegocTaTou—
HO—-KOMIIeTeH— |JigeMblii RCL JIIEMBIN HEBI? HEBI?
T HBIN
JIEHTUBUPYC
(RCL)
SbdbexkTUB- >=20% 22,6% 23% 4,74%4

HOCTBb TpaHC—

Iy KLY
(prcHOpeccud

ScFv)
[IocyiegoBaTe— 0,2-3 0,153 0,275 0,101
JbHocTb JHK Konmi/

BeKTOpa KIIETKY

(CART19 PGR)

1 = Josza #2.
2 = PesyJpTaT aHaJmM=2a B IeHb 12 Hmxe  LOQ, CHMXaKNICI
OTHOCUTEJIbHO OoJlee pPaHHeI'o I[IpM DKCIaHCUM, COOTBETCTBOBAJ II€PEHOCY
njaasMmugon IHK us BEKTOPHOI'O IOKOJIEHUHA.

[lepemano B FDA B kKauecTBe KOPPEKTUPOBKU MHOOPMaLMN.

3 = BHICBOOOXIeHMe I[IPpOoOyKTa Ha OCHOBe OKpallMBaHMA I[IOBEPXHOCTU
nocpencraoM FACS.

4 = JVICKJIIIOUeHuEe n3 JIedeHNA Inpn ycJjaoBUM Kpurepnd MCKRJIIIUEHMA

BHemHuMM DSMC um IRB.

OKCHaHCUsS U I[nogmepxanme kJerok CART-19 in vivo u  wux

MTPalIrAad B KOCTHEM MO3T

CAR+ T-KJIEeTKU BKCIaHCHUPOBaJN c MCIIOJIb 30BaHMeEM Byc
CD3/CD28, U cuMTajJ M, UYTO 5SKCIPeccud CUTHaJILHOTO pJoMeHa 4-1BB
aBJydgeTca yJayumeHrveM CAR ©e3 4-1BB. PazpabaTeBalM aHaJlM3 Ha
ocHoOBe Q-IIIIP, @»OejlalmMi BOBMOXHEM KOJIMUECTBEHHOE OTCJIeXMBaHUe
KJIETOK CART-19 B KpOoBU u KOCTHOM MO3Te. Bce IIalMeHTE
OEeMOHCTPUPOBAJIM DKCIAHCHUKD U HonnepXaHMe KieTok CART-19 B KpOBU
B TeUeHMe II0 MeHbIel Mepe 6 MecdlleB, KaK IoKasaHO Ha ourypax 2A
n 2C. B wuwactHOCTM, HaumeHTsl UPN 01 m UPN 03 Z»OeMOHCTPUPOBAJIA
1000-10000-kpaTHy® »5skchnadcuw CAR+ T-KJEeTOK B KPOBU B TeUeHUE
[IepBOTO  Mecdlla rocJie MHQY3UK . [lmkoBEE YPOBHU DKCIIaHCUU
coBllamaj C HayvaJIOM IIOCTUHQY3MOHHEX KJIMHUUECKUX CHUMITOMOB Y

nauedHTa UPN 01 (meswr 15) um naumenTa UPN 03 (meHr 23). Kpowme
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TOTO, IIOCJIe HauvaJIbHOM 3aIepXKM, KOTOPYK MOXHO MOIeJMPOBaTh C
MCIIOJIE30BaHMEM KMHETUMKM IIepBOI'O IOopAlKa, YPpoBHM T-kjeTok CART-
19 crabuwimmMsmMpoBaJMCh Yy Bcex 3 nauueHTor B nHuM 90-180 nocse
MHQY3UM. B HeMaJloM cCTeleHM, Yy Bcex InalumMeHToB T-kJjJeTkm CART-19
TakXe MUTPUPOBAJM B KOCTHEIL MO3I', XOTHA M Ha ypoBHAX B 5-10 pas
HIKe HafbjmomaeMblx B KpPOBM, KaK IIokKaszaHo Ha o¢ourypax 2D-2F. VY
naumeHToB UPN 01 m 03 HabjgomasJM OPpSMO OIPOINOPLMOHAJBHY 3alepXKy
B KOCTHOM MO3Te C ImoTepew Tis -35 nHen.

VMHOYyKUMA CHeLU/I(]_)I/IT{eCKOI‘O VIMMYHHOTI'O oTBeTa B KPOBM "

KOMIIapTMEHTax KOCTHOTO MO3Ta [ocJe MHQY3um kjJeTok CART-19

Cobupainu ofOpa3uL CEHIBOPOTKU oT BCeX IauMeHTOB u
QHAJIM3UPOBAJIM CepM  00pa3loB OJA KOJUUECTBEHHOTO OIpenesieHud
YPOBHEV ILIMTOKMHOB, OlleHMBafg IIaHeJb LUMTOKMHOB, XEMOKMHOB WU
OpYyTHUX pPacTBOPUMEIX baxKTOpPOR OoJisa OLIEeHKU IOTeHUMAaJIbLHOM
TOKCHUUHOCTM ¥ I[IOJIYUEHMSA OOKa3aTeJIbCTB O(QYHKIMOHMPOBAHUSA KJIETOK
CART-19, kak IIOKaz3aHO Ha o¢urype 3. W3 TpuILaTU TeCTUPYEMEIX
AHaJIMTOB OIOMHHAOIaTh MMeJIM 3-KpaTHOe WM OOoJibllee WM3MEeHEHUe II0
CpaBHEHMK C MCXOIHEIM YypPOBHeM, BkJwuasd 4 uuTokMHa (IL-6, IFN v,
I.-8 »n 1I1L-10), 5 xemokmHor (MIP-lo, MIP-1p, MCP-1, CXCL9,
CXCL10) wm pacTreopuMele pelentopsl IL-1Rox m IL-2Ra. U3 HEUX
MHTepbepOoH vy uMeJl HauboJbllee OTHOCUTEJILHOE  WM3MeHeHMe IO
CPaBHEHMID C MCXOIOHHEM YPOBHeM. IIpmMMeuaTeJIbHO, UTO BpeMAa I[IMKa
[IOBEIIEHUSA YPOBHA LMTOKMHa y UPN 01 m UPN 03 KoppeJaMpoBaJlo BO
BPEMEHUM C OIMCHBAEMHMMY paHee KIMHUUECKMMM CHUMIITOMaMM U [IUMKOBBMU
YPOBHAMM KJeTok CART-19 B KPOBM KaxIoT'o IalMeHTa. Y IIallMMeHTa
UPN 02 oTMeuaJIM TOJIBKO YMEPEHHHE M3MEpeHUsd, BO3MOXHO, B
pes3ybTaTe JIeUeHUSI KOPTUKOCTepOoUuOaMy, BEOIMMBEIMY STOMY IMHallMEHTY .
B CHIBOPOTKE NaluveHTOB He oTpenesanu MIOBHIIEHNUE YPOBHHA
pPacTBOPUMOTO pellenTopa IL-2, »Daxe eclIM OIHOM M3 IOKJIMHUUECKUX
npuumMH paspaboTku CAR+ T-KJIEeTOK C CHUI'HAJIbBHEMM JoMeHaMy 4-1BB
ABJIAJIaChb CHWXEHHad IIPelpacllOJIOXKEeHHOCTE K 3allyCcKy cekpeumm I1L-2

10 CpaBHEHMIO C CUTHAJbLHBEMM »OoMeHamu CD28 (Milone et al, 2009,

Mol Ther. 17: 1453-1464) . 9TO MOXeT MMeThb OTHOIIEeHMEe K
OJINTEeJILHOM KJIMHUUYECKOM AKTMBHOCTH, T.K., Kak IokKasaJam
penenynme MCCJIegOBaHMUAg, CAR+ T—-KJIeTKHA IIOTEeHIIMaJIbLHO

CYIIPEeCCHUPOBAaHE pPeryJaTopHeMM T-wrijgerkamu (Lee et al., 2011,
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Cancer Res 71:2871-2881), kJeTkaMy, KOTOPHE MOXHO CTUMYJIMPOBATH
CAR, CeKpeTUpPpYKRIVMM 3HAUUTEJIbHEE KoJIMuecTeBa 1L-2, WM BBEIEHUEM
PK30TeHHOoTOo I1L-2 r1nocje MHQy3uM. B KOHeuHOM WKTOre, HabJumomain
SHAUUTEJIBHY  MHIOYKLIMIO CeKpeluumr LUUTOKMHOB B CcyliepHaTaHTax
acompaToB KoCTHOTo Mo3Ta UPN 03, kKak oKaszaHO Ha ourype 3D, dUTO
TakXe COBIIAIaJIo C Pa3BUTHMEM CHHIPOMAa paclama OIIyxXOJM U IIOJIHOM
peMuccuen.

InuTeJsibHad OKCIIpeCCHrA M IIOABJIEHNMe IIOITYJIAIMM KJIETOK IIaMATU

CART-19 B KpOBU

MeHTpaJIbHEM BOIIPOCOM CAR-omoCcpenoBaHHOM VMMYyHOTepalln
3JI0OKAUEeCTBEHHHX HOBOOOPAa30BaHMUM ABJIAESTCHA CJeIyIMM: IOBHIAIT JIN
ONTUMM3VMPOBAHHOE IIOJIy4YeHMe KJIETOK U KOCTUMYJIMPpyKRIMEe  ITOMEeHE
nonnepXaHre TeHeTUUYeCKM MOIVOUUMPOBAHHEX T-KJIeTOK U »HejlalT Jiu
BO3MOXHEIM YCTaHOBJIeHMe  CAR+ T-KJIeTOK IIaMATM |y IIalMeHTOB.
[IpemuOymye MCCJIeNOBaHMS He IoKa3alM YCTOMUMBOM  BKCIaHCUM,
IJIVTEJIbHOTO MONIepXaHrsa ¥u/wmian skcanpeccum CAR Ha T-KJIeTKax II0CJe
nHdysum (Kershaw et al., 2006, Clin Cancer Res 12:6106-6115;
Lamers et al., 2006, J Clin Oncol 24:e20-e22; Till et al.,
2008, Blood, 112, 2261-2271; Savoldo et al., 2011, J Clin
Invest doi: 10.1172/JCI46110). AHamuz oO0pas3lloB KPOBM U KOCTHOTO
MO3Ta C IIOMOWBI MNPOTOUYHOM LUTOMETPUM B IeHb 169 nocie uHbGy3UM
IIO3BOJIMJI OIpPeneSIMTh Hajlnuue »sKcIopeccupyimmx CAR19 xjieToxk y UPN
03 (¢puryper 4A m 4B) M OTCYyTCTBMEe B-KJIeTOK, KaK IIOKa3aHO Ha
durypax 4A. B UYacTHOCTM, aHaJIM3 C IOoMombil Q-IIIP nokasaj, dYTO
BCe TpM IalMeHTa UuMeJu HoolepxuBammuecsa CAR+ kJeTkM depe3 4
Mecsala M OoJiblle, KakK IIoka3aHo Ha (urype 2 u ourype 6. Ilo IDaHHBM
OPOTOUYHOM ULUMTOMETPpUMM dYacToTa CAR+ xJeTok 1in  vivo OIM3KO
COOTBEeTCTBOBAJIA 3HAYEHUAM, noJiydeHHeM Hnpu  [IlIP-aHajmuze  0Jis
TpaHcreHa CART-19. BaxHo, uYTOo Yy naumeHTa UPN 03 Tojgpko CD3+
KJIETKM BKchopeccupoBasm CAR19, 7T.x. CAR 19+ KJIeTKM HABIAINVCH
HeonpeneaseMeiM1 B CD16- wmiam CD14-TIOBUMTUBHEX CyONONyJIAIMAX, Kak
mokasaHO Ha ourype 4A. OSkchnpeccur CAR Takxe ONpelnesisayiv Ha
noesepxHocTm 4,2% T-kJeTOK B KpoBM HnaumeHTa UPN 01 B pmeHs 71
nocJjie MHOy3MM, KakK IIOKas3aHO Ha ourype 7.

3aTeMm OJId OCVYIIECTBJIEHUSA INOOPOBOHEIX MccJegoBaHmUm 0Jid

DaJIbHENMIET O OIIMCaHMA SKCIIpeCCrM1, @eHOTMHa n @yHKHMM KJIETOK
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CART-19 y UPN 03 mMcCHoJgp30BaJiM MHOTOILBETHYI IMPOTOUHYK LIMTOMETPUI
C MWCIIOJIE30BaHUEM MIMOTUIIMUECKOTO aHTuTesla npotus CAR (MDA-647)
M CTpaTeTruM TeUTHMPOBaHMA, IIPeOCTaBJIEeHHOM Ha oOurype 8. Habiomanu
3HauMMEIE pPasJIMuMiag BKCIPEeCCUM MapKepoB INaMATM M akKTuBauum B CD8+
n CD4+-KJIETKM Ha OCHOBe »KcIpeccum CAR19. B mens 56 CART-19
CD8+ KJIETKM IEeMOHCTPUPOBAJIN, TJlaBHEM — oOpasoM, 2bbdeKTOPHHM
bedoTmn namarm (CCR7-CD27-CD28-), COOTBETCTBYIMM IJIUTEJILHOMY U
CUJILHOMY BOB3IOEMCTBMIO aHTUIeHa, KaK TIoKa3aHo Ha o¢urype 4C.
HaobopoT, CAR-HeTaTHBHHE CD8+ KJIETKU COCTOSAIM U3 cMecen
50PEeKTOPHEIX KJETOK ¥ KJIeTOK LeHTPpaJIbHOM IIaMATM C BKCIpeccuen
CCR7 B cyOmnomyJnauuMM  KJIeTOK WM  3HAUMTEJBHBEMM  KOJMYEeCTBaMU
CD27+/CD28-m CD27+/CD28+ o¢parkuuti. B To BpeMs kak CART-19 m CAR-
HETATHUBHEE T[IONYJALMM KJIETOK 3HAUMUTEJNBHO BKCcOpeccupopain CD57,
2Ta MOJIeKyJla PaBHOMEPHO KOBKCIpeccHupoBalslack ¢ PD-1 B KJeTKax
CART-19, uTo ABJIAETCHA BO3MOXHEIM OTpaXxeHMeM oBmMpPHOM
PEIIMKATUBHOY MCTOPUM D2TUX KJIETOK. B oTauume oT nonyasumuy CAR-
HeTaTMBHEX KJIETOK, BO BceM nonyiaaumm CART-19 CD8+ KJIETOK HeT
srcrpeccun CD25 m CD127. B To BpeMd kKak KO »OHO 169 @eHOTUII
nonyysauum CAR-HeTaTUMBHEX KJIETOK OCTaeTCHd aHaJIOTMUHBEM ofpas3lly B
oeHs 56, nonyuagaumsa CART-19 pasBuBajlack B IIONYJIALMID, COOepXallyk
MMHOPHYIO CYOIONYyJIALMI0 CO CBOMCTBaAMM KJIETOK IeHTpaJIbHOM I[IaMsaTH,
B UYaCTHOCTHM, B»BKchpeccuerr CCR7, 06oJee BHCOKMMU YPOBHAMU CD27 wu
CD28, a mTakxe CAR+ kJeTkM, sABJSABmIMecsa PD-l-HeraTuMBHBEMM, CD57-
HeTaTUBHEIMM M CD127-IIO3UTHUBHEIMA .

B kowmnaptMeHTe CD4+ B gmeHb 56 xJjerku CART-19 oTiaMyalIMcChb
PaBHOMEPHEIM OTCYTCcTBUeM CCR7 u npeobiamaHuem CD27+/CD28+/PD-1+
KJIETOK, pacrnpemneJsIeHHBEX 1o CD57+ " —-KOMIIapTMeHTaM, n
3HAUUTEJIBLHEIM OTCYTCTBMEM »kchIpeccum CD25 m CDI127, kak IIOKa3aHO
Ha ourype 4B. HaobopoT, B 2TOT MOMeHT BpeMeHM CAR-HeT'aTMBHHE
KJIETKM ABJIAJIMCBE Te€TEepPOTeHHHMM I10 BKchnpeccum CCR7, CD27 m PD-1,
sKCIpeccupoBaau CDI127 M TakXe COIepXallM BHAUMTEJBbHYK IIOITYJISLMI
CD25+/CD127-kJIeTOK (MOTEeHUMAJbHEX PeTryJATOPHEX T-KJIEeTOK). B TO
BpeMsa Kak »skchopeccuda CD28 ko nHo 169 ocTarajlack pPaBHOMEPHO
IIOBUTUBHOM BO Bcex CAR+CD4+-kjeTkax, oOpakuusas CART-19 CD4+-
KJIETOK PpasBMBajlaCb B CTOPOHY GQeHOTUIa LEeHTpallbHOM MHaMATH C

skcHnpeccuenm CCR7, ©OoJiee BHCOKOM TIPOLEHTHOM npoJen CD27-KJIETOK,
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HaJIndreM PD-1-HeTaTMUBHOM CyOnonyJJaaumun n nproOpeTeHneM
DKCIIpeccun CD127. CAR-HeTraTHUBHEIE KJIETKU oCcTaBaJIUCh B
OOCTATOUHOM CTelleHM COOTBETCTBYKMVMM D2KBMBAJIEHTHEIM MM KJIETKaM B
OeHbs 56, 3a MUCKJIKUeHMEeM CHMXeHMHA »sKcIOpeccur CD27 M CHUXeHUA
NpOolleHTHOM mosim CD25+/CD127-KJIeToK.

Kimerxkyu CART-19 MOT'YT COXPaHATH 200eKTOPHYK OYHKIMIO IIOCHe 6

MecCcAlleB B KPOBU

B OOIIOJIHEHME K KpaTKOBpPEMEHHOMY IonmepXaHuo u
HeIOCTaTOUHOM IpoJindepalum in vivo, oI'paHUUeHMEM OIPeOuIyIx
MCCJIeOOoBaHUM C MCHOJb30BaHuMeM CAR+ T-KJIeTOK ABJIAeTCsa OHCTpasd
norepsa QYHKUMOHAJBHOM AaKTHMBHOCTM MHQY3MPOBAHHEX T-KJIEeTOK 1in
vivo. BLICOKUM YPOBEHB rnonmepxaHm s KJIETOK CART-19 u
[IOBEPXHOCTHAaA B3KclIpeccud MmoJiekyJiel CAR19 y nmanmeHTor UPN 01 m 03
IpenoCTaBJIgIM BO3MOXHOCTB HENOCPeICTBEHHO TeCTHMPOBaThL aHTU-
CD19-cnenndruHele 30OeKTOPHHE QYHKILIMM B KJIETKax, BOCCTAaHOBJIEHHHX
M3 TIOOBEPTHYTEX KPMOKOHCepBaluM oOpa3lloB IIepudpeprieckor KPOBU.
PBMC oT mnaumeHTa UPN 03 KYyJBTHMBMPOBAJIM C KJI€TKaMV—MUIIEHIMHA,
ABJIABIIMMUCSA T[O3UTUBHEMA WJIM HeTaTMBHEIMM II0 BKcOpeccum CD19
(purypa 4d). CuiapHyn CD19-cneumpmusyrn 500eKTOpHYKL OOyHKUMO T-
KJIETOK CART-19 OEMOHCTPUPOBAaJIN C [IOMOIIB IO crieuupruIecKom
OerpaHyJiAuuM B OTBeT Ha CD19-no3uTHMBHEE, HO He CD19-HeraTHBHEE
KJIETKM—-MUIIEHN, uTo OLleHMBaJIM IO IIOBEPXHOCTHOM  BKCIPeCCUmn
CD107a. B wuacTHOCTHM, Bo3melcTBMe CD19-NO3UTUBHEX MMUIIeHEM Ha
nonyasaumion kJjJeTok CART-19 wuHOyUMpPOBaJIO OHCTPYI MHTEepHaJIM3alluio
[IOBEPXHOCTHOTO CAR19, Kak [IOKAa3aHo Ha burype 38 OJIsA
[IOBEPXHOCTHOM 52kchopeccur CAR1I9 B Tex xe 20PeKTOPHHX KJIeTKax IIPpU
CTaHOAPTHOM OKpallMBaHUM IIPU [IPOTOUHOM  LUTOMETPUMN. Hamnuuue
KOCTUMYJISTOPHBX MOJIEKYJI Ha KJIETKaX —MHUIIEH AX He ABJIAJIOCH
HeOOXOOMMEIM IJIS 3allycka IOerpaHyldaumu kJjJeTok CART-19, T.K. JIMHUA
NALM-6 He »kcHnpeccupyetT CD80 miam CD86 (Brentjens et al., 2007,
Clin Cancer Res 1:5426-5435). OSbdexTopHasa OQ(yHKUMS ABJIAJIACDh
OUeBUIOHOM B IeHb 56 1ocje MHOY3UM U COXpaHsajlacb Ko nOHio 19.
BrpaxeHHy0 s0bexkTOopHy OQOyHKUIMID CAR+ 1 CAR- T-KJeTOK TakKXe MOXHO
IPONEeMOHCTPUPOBATE C IIOMONBIRD (apMaKOJOTUUECKOW CTUMYJISLUA.

KimHMueckasd aKTMBHOCTBL KJeTok CART-19

Y Jmoforo mnalMeHTa B TedeHMe UeTHpex IHeM [ocje MHOy3uM He
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HabJmonaian SHAUUMYIO TOKCUUYHOCTE, VHYIO, ueM TPAaH3UTOPHHE
JIUMXOpalOouHee peakuum. OODHAKO 3aTeM Yy BCeX I[IallMeHTOB pasBMBaJjach
SHaQUMTEJIbHAAd KJIMHMUeCcKad UM JlabopaTopHad TOKCHUYHOCTE MeXOy IHEeM
7 m pHeM 21 1ocJie TIepBOM MHQY3MM. 3Ta TOKCUYHOCTL SABJIAJIAChH
KpaTKOBpPeMeHHOV M ofpaTumor. M3 Tpex I[IalMeHTOB, IIOIBEePTHYTHX
JIeUeHMI0 K HacTodAlleMy BpPeMeHM, COIJIaCHO CTaHOapTHEM KPpUTEpUAM 2
npencraByaaamM codom CR, u 1 1mpencTaryisgy cobol PR uepe3 >6
MecsleB IocJie uHQy3um CART-19 (Hallek et al., 2008, Blood
111:5446) . IIonpoOHOCTKM aHaMHe3a M OTBeTa Ha Tepaluo OJ9 KaXIoT'o
maluMeHTa [OpencTaBJIeHE Ha ¢urype 10.

BxpatTiue, y naumeHTa UPN 01 pa3zBuBajicad QeOpUIbLHLIN CUHIPOM C
O3HOOOM ¥ MIpexXonAamer TUIOTeH3Mel, HauMHas co nHa 10 mnocse
MHOy3MM. JluxopaOka COXpaHAJlaCk B TedeHMe [NIpUBIIU3UTEJIBEHO 2
HeneJlb M paspemalack; Yy [allMeHTa He Hablomaly IaJbHeWmMx
CUCTEMHHEX  CHMIITOMOB. MaumeHT mocTHMray OECTPOTO M IIOJIHOTO
OTBeTa, KaK IIoKa3aHO Ha ourype 5. Mexny 1 m 6 MecHdleM IIOCJe
VHQY3UN c TIOMOIIL IO IIPOTOUYHOM LUUTOMETPUN He onpenesaynm
UMPpKyJIMpyoIux kjeTok CLL B KpOoBM. B KOCTHOM MO3Te uUepe3d 1, 3 u
6 MecdueB TIocJe MHOy3um kjJeTok CART-19 HabmomaaiuM IIJIUTeJIbHOEe
OTCYTCTBUE JIMMOQO LI TaPHOM MHOUIIL Tpaluum 1o OaHHBIM
MOP)OJIOTUUECKOTO MCCJeOOBaAHMA M I[IPOTOYHOM  LUTOMETPUH, Kak
IoKasaHo Ha o¢urype 5B. Uepes 1 m 3 Mecdua nocje muMHOy3um nopu KT-
CKaHMpPOBaHUM HabJjmomaJlM pa3pelleHre aleHollaTHM, Kak I[IoKas3aHO Ha
burype 5C. IlojHasdg peMHUCCHA ABJAIaACh IJIMTEJbHOM B TeueHue 10+
MecHdlleB Ha MOMEeHT NyOJMKalMM DTOM 3asiBKMU.

[MTaumeHTa UPN 02 JjeumamM 2 LIMKJIaMM Tepanum OeHOaMyCTHMHOM C
PUTYKCHMMabOM, UTO NOPUBOIOWUIIO K cTabuiausauum 3abojieBaHudg, Kak
[IOKa3aHo Ha durype 5A. MaumeHnTy BBOOUJIU TPETHIO oosy
BeHIaMyCTMHa B KaudeCTBe XMMHUOTEePaluM, HalpaBJIEHHOM Ha CHWXeHUe
KOJMYeCcTBa JIMMOOLUTOB, nepen uHbys3mMer T-kjgeTok CART-19. Y
nauyeHTa pasBMBaJach Jwmxopanka mo 40°C, O3HOO ¥  OHOBHIIKA,
norpedoBaBmMre 24-4acoOBOM TOCHOMTaIM3alMM B OeHb 11 [ocie HIepBOMU
MHQY3MM ¥ B JIeHb BTOPOW TMOBTOPHOM MHOY3MM KJjeTok CART-19.
JlMxopanka ¥ CUCTEMHEE CHUMIITOMBE COXPaHAJIMChL M B 15 1©OeHb, Yy
nalnrMeHTa HaOMoOANM BPeMeHHYD OUCOYHKIMID Cephla; BCe CUMITOMEL

paspemajguch IocJe Tepaluy KOPTUKOCTepouIamMy, HauvuaTol B 18 meHb.
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llocyie wuHQYy3MM kJeTok CART-19 u, COOTBETCTBEHHO, C HauvaJioM
NOBHIIEHUA TeMIepaTypH Yy HallMeHTa HaOjonajiy OHBCTpOe BHBeIeHUE
P53-meduUMUTHEX KJeTok CLL u3 nepudepruecKoM KPOBM, KaK IIOKa3aHO
Ha ourype 5A, M YaCcTUMUHOe CHMWXEHMe aleHOollaTuM, uYepe3 OIOMH MeCHl]
rocse Tepalnnumu B KOCTHOM MO3Te HabJonaan COXPaHAKIYICA
VHTEHCHUBHYI MHOMUIbTpaluui KjeTkaMu CLL, HeCMOTpS Ha 3HaAUUTEJBLHYIO
penyklUMio KJIeTOK B IHepudpeprueckoy KpoBM. IlallMeHT oOcCTaBaJics
0eCCUMIITOMHEIM .

MauveHTy UPN 03 IIPOBOOMUIIN JieueHue [IEHTOCTaTUHOM U
nuriIopochaMmMimoM B KauecTBe XUMUOTepalluu, HalpaBJIeHHOM Ha
CHMXEeHMEe KOJMUeCTBa JMMOOLUUTOR, IHepen MHOy3Mel kJeTok CART-19.
Uepes TpM IOHA IIOCJe XUMMOTepaluM, HO Iepel MWHOYy3Uel KIeTOK,
KOCTHEIM MO3T ABJIAJICA TUIEPIJIAaCTUUYHEM (60%) C OpubiamsnuTenbHO 50%
nopaxeHvemMm CLL. IlaumMeHTY BBOIOWMJIM HUBKYK D03y KJIeTok CART-19
(1,5x10> CAR+ T-KJIETOK/KI, pasmesjieHHEHe Ha 3 1OH4g). CHoBa He
HabJomalM OCTPOM MHOY3MOHHOM TOKCHMUHOCTM. OIHako uepes 14 nHen

IocJjie IepBOM MHOY3MM VYV IallMeHTa HadaJl pPas3BMBATBCHS O3HOO,

Juxopanka, TOmMHOTA ¥  Ouaped. Ko gmHo 22 1ocje MHOY3UU
OIVMaTHOCTUPOBAJIN CHHIPOM pacrnamna OIlYyXOJIU, Tpedyommun
TocnuTanmM3auuu. Y @ IaumeHTa HabmomajJu — pas3pelleHre  CUCTEeMHEBX

CUMIITOMOB, M B TeueHMe 1 wMecgua wuHdyszmumm CART-19 y naumeHTa
HabjmomajiM  BEBeeHMe LUUPKYJIUPYIRIMX KJeTok CLL M3 KpOoBU U
KOCTHOTO MO3Ta 1o OaHHBM MOPOOJIOTUUECKOTO nccyenoBaHud,
IIPOTOUYHOM LMTOMETPUM, LUTOTEeHeTUUeCKOTO aHaJM3a M aHajlm3a FISH.
IIpu KT-ckaHMpoOBaHMM HabJojalM pa3peleHMe aHoMaJIbHOM aldeHOoIlaTuu,
KaK IIoKa3aHOo Ha o¢urypax 5B m 5C. IlojJlHad peMMCCUA OaIuJack ©OoJiee
8 MecslleB IOocJe HauvaJlbHOM MHOY3uUM kJjJeTok CART-19.

ObcyxRIOeHre COOTHOmMeHMSa in vivo »dodeKTOopHEX KJIeTok CART-19

1 KJeTok-MumeHel CLL

JoOKJIMHMUECKHKEe MCCJIeOOBaHMA IIoKaszaJM, YTO MOXHO YyIaJIaThb
BoJIiblMe OIIYXOJM, ¥ UYTOo C IOoMOmbI MHby3um 2,2x107 kjgeTok ¢ CAR
MOXHO OCVYIIEeCTBIIATEH YyCTpaHeHue OIIyXOJIeu, comepXxammx 1x10°
KJIeTOK, IJa cooTHomeHusa E:T in vivo 1:42 v IYyMaHUMBUPOBAHHHX
memen (Carpenito et al., 2009, Proc Natl Acad Sci USA 106:3360-
3365), xX0oTd B BTUX BHUMUCIEHMSAX He IIPMHMMAJIM BO BHMMaHME

SKCIHaHCcKpn T-KJIeTOK IIOCJe MHBeKUIMM. B OlleHke OHyXOHeBOﬁ MaCCEI
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CLL C TeueHMEM BPEMEHM NONYyCKaJIM BHUMCIIEHME YMEHBIIEHUS OIIYXOJIU
Y IoJydaau OpubiImM3uTeJIbHEe cooTHomeHusa CART-19 E:T in vivo y
Tpex WMHIOVMBUIYYMOB Ha OCHOBAaHMUM KOJIMUeCTBa MHOQY3UPOBaHHHX CAR+
T-KJIETOK. Obmme OIIYXOJIEBEIE MaCCEH BHUMCJIAJIU U3MepeHMeM
onyxoJjieBo Macce CLL B KOCTHOM MO3Te, KPOBM U BTOPUUHHX
JIMMOOUIOHEIX TKaHAxX. OIYyxXOJIeBEle MacCH Ha HauvaJlbHOM YpPOBHe, Kak
mokasaHo Ha o¢urype 10, CBUIOETeJLCTBYIOT O TOM, UYUTO KaXIOHIM
nauueHT uMeJ nopgangka 1012 kjerox CLL (T.e. omoyxoJeBad Macca 1
KujJorpamM) 100 wMHOy3um CART-19. IlaumenT UPN 03 Ha HaudaJIbHOM
YPOBHE UMeJI HPUOJIU3UTEJILHYI OIYyXOoJIeByln Maccy 8,8x1011 kjerox CLL
B KOCTHOM MO3Te B JeHb -1 (T.e. I[ocje XMMMOTepaluu U Iepern
nHopysmenn CART-19) u u3MepgeMyl OIYXOJEeBYID MacCy BO BTOPUUHHX
JIMMOOMOHEIX TKaHax 3,3-5,5x1011 kjeroxk CLL B 3aBUCUMOCTU OT
crnocofa BOJOMETPUUYECKOTO aHalm3a cpe3oB KT. C ydyeToM TOTO, UYTO
UPN 03 wmHOysMpOBaJIM TOJbKO 1,4x107 rjeTor CART-19, MCIOJIb30BaJIM
OLIeHKY MCXOIOHOM ofmeM oIoyxoJieBoM Macch (1,3x1012 xjgerox CLL) m
TOI'O, UYUTO He olpenendiau KkJeTku CLL 1ocje JeueHud, OOCTUT'aJu
VNCKJIOUMUTEJILHOTO CcooTHomeHrsa E:T 1:93000. C NIoOMOmMBE aHaJOTUUHHX
BHUMCJIEHUM BHUUCHIAIM 50QeKTMBHOEe CcooTHomeHMe E:T in vivo 1:2200
m 1:1000 gmgmg UPN 01 m UPN 02 (kak IIoOka3aHO B Tabjauie 3). B
KOHEUYHOM MTOTE, BEPOATHO, YTO B MOMHHX  IPOTUBOJIEMKOSHEX
sbbexrTax, OroCcpenyeMBIX KJIeTKaMM1 CART-19, 3amecTBOBAHO
ocJienoBaTeJyIbHOe VHUUTOXeHMe T-kjleTkaMu CART-19 B kxoMOMHaALMM C
sKcnaHcuer CART-19 in vivo B >1000-pas.

T-rJjeTKHU, SKCIIpeCClHpyrmmre XVIMEPHEIE peueriTOpPH, CJIyXaT

OCHOBOM IOJIA MMMyHOﬂOPquCKOﬁ ITIaMATI n BEIDAXEeHHEIX

IIPOTUBOOIIYXOJIEBHX 20PeKTOB Yy IMHalMEeHTOB C JEeMKO30M Ha I[IO3OHeNl

CTaIunn

OrpaHMUeHHas B5BKcOpeccusa in vivo u »ddexTopHas odyHkUua CAR
ABJIAITCA OCHOBHEIMM OI'PaHMUEHMAMM B I[NIPOOHEX MccienoBaHMAx CAR
IepBOTO TIOKOJIEHUSA (Kershaw et al, 2006, Clin Cancer Res
12:6106-6115; Lamers et al., 2006, J Clin Oncol 24:e20-e22;
Till et al., 2008, Blood, 112, 2261-2271; Park et al., 2007,
Mol Ther 15:825833; Pule et al., 2008, Nat Med 14: 1264-1270).
Ha OCHOBE OOKJIMHUYECKOTO MOOeJMpOBaHuAg, OEeMOHCTPUPYKRIIETO

I[IOBHIMEHHOE MHnonmepxaHue CAR, coIepxXamero CUTHaJBHHEM MOOyJE 4-1BB
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(Milone et al., 2009, Mol Ther. 17: 1453-1464; Carpenito et
al., 2009, Proc Natl Acad Sci USA 106:3360-3365), ocymecTBJIAJIN
OV3aViH DKCIePMMEHTOB mOJ4 pas3paboTky BTopoTo IokoJeHusa CAR,
CKOHCTPYUPOBAHHEIX C MCIIOJIb30BaAHMEM TeXHOJIOTUM JIEHTUBUPYCHEX
BEeKTOPOB. OOHapyXxmuBallM, UYTO DTO BTOpOe IOKoJieHMe CAR 4gBJIgeTCH
Be30macHEM B YCJOBUAX XpoHMUeckol BUU-uHbpexkumum (Levine et al.,
2006, Proc Natl Acad Sci USA 103: 17372-17377). HacTogamue
pesyJbLTaTH IoKa3aJM, uYTOo, KOoI'la D2TO BTOpoe IokoJieHue CAR
KCIIpeccupyeTrca B T-kKJIeTkax, ¥ UX KyJbTUBUPYOT B YCJOBUAX,
IomoBpaHHHX JIS YBeJIMUYeHUs SHIpadpTMeHTa T-KIETOK LeHTpaJlbHOM
naMaTu (Rapoport et al., 2005, Nat Med 11:1230-1237; Bondanza
et al., 2006, Blood 107: 1828-1836), HabjgomalX YJIYUIEHHYIO
sKcHnaHcuw T-kjgeTok ¢ CAR  nocyne UMHOY3MM 11O CpaBHEHUI C
OpenuOymuMy OaHHBEMM . KieTku CART-19 4BIAIMCE OCHOBOM mJjsg CD19-
CrieuMOUUHOM KJIETOUHOM IIaMATU M YHUUTOXAJIM OIIyXOJIeBHE KJIETKM B
cooTHomeHrAxX E:T in vivo, KOTOPHX paHee He OOCTHUTAJM.

CART-19 aBjiaeTcd IIEPBEM nccJenyeMeM CAR, BKJIIOUY AI0IM
CUTHaJbHHM 1JoMeH 4-1BB, ¥ TIIepBBEM, IJ9 KOTOPOTO MCIIOJb3YIT
TEeXHOJIOTUIO JIEHTUBUPY CHEIX BEKTOPOB. Hacrosmue pPesyJibTaTh
OEMOHCTPUPYIRT 5O0OeKTUBHYK MUTpaluin kKJjJeTok ¢ CAR B yUdacTKHU
OIlyXOJIM C  HOABJIeHMeM de facto "MHOWIIE TPUPYIIUX — OIIYXOJIb
JuMboumnTos", PO ABJIAKIINX CD19-crneundmUUHOCTE . BrlpaxeHHaAa
SKCIaHCUS 1n Vvivo [O3BOJIMJIa BIIEPBHEE [IPOIEMOHCTPUPOBATL, UTO
KJeTku c CAR, BHIOeJIeHHBEe HelOCpPeOCTBEeHHO Y IIalMeHTOB, MOTYT
COXpaHAaAThL sdodberkTopHYID QVHKIMIO 1in Vvivo B TeueHMe MeCsleB.
PesyJbTaTH MNPelHOYMEeTro MCCJIeIOBaHMA IIO3BOJIAIM NpenrnojaraTb, UYTO
BBelleHMe TIIepBOTO IOKoJeHusa CAR B BUpYyC-CchOeludpuuHble T-KIIETKU
ABJIAETCA TMPEeNNOUTUTEJIBEHEM OJS NepBUUHHX T-kJeTok (Pule et al.,
2008, Nat Med 14:1264-1270), o»OHaAakKO pPe3YyJbLTATH OJS BTOPOTO
[IOKOJIEHU S CAR, BCTPOEHHHX B OTITMMAaJIBLHO KOCTUMYJIMPOBaHHHE
[IeEPBUUHEEe T-KJEeTKM, CTaBMT 3TOT BEBOJI I[IOO BOIPOC. Be3 XeJlaHUA
OHITH CBSA3aHHBEM KakKoM-Judo KOHKpPEeTHOM Teopuen, BO3HMKAET
COMHEHNE, UTO KJIMHUUECKHE 20PeKTH ABJIAJINCH [IOJIHBEIMI u
fecrnpelleIeHTHEMM C JIM3UMCOM OIIYXOJIEBEHIX MaCC BECOM B KWUJIOTpPaMM Y
BCeX Tpex naumMeHTOB, COIPOBOXIAKIMMC S OTCPOUYEHHEM

BEICBOOOXIOEHMEM IIOTEeHIMaJIEHO OITaCHEIX INMTOKMHOB Ha BEICOKUMX
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YPOBHAX Yy IBYX M3 IallMeHTOB. Kiaccuueckux 50PeKTOB LUUTOKMHOBOM
Oypu He HabOmomaau. OIOHAKO HacTodllee MUCCIeOOoBaHMe ILJIaHUPOBaJIU
OJIS CHMWXEHMS STOM BO3MOXHOCTM IIOCPEeICTBOM HaMepeHHOW MHQY3UM
CART-19 B TeueHHMe Tpex IHeEM.

OBHapyXMBaJiii, UYTO OUeHb HM3KMe n[o3el CAR MOTI'yT BHS3HBATH
BEIpaXeHHEe KJIMHUUYEeCKHUE OTBETH . B NIMJIOTHOM MCCJIeIOBaHUMU
OEMOHCTPUPORAJIM 0e30MaCHOCTL CKOHCTPYMPOBAHHOTO BekTopa CART-
19. IIaHHHE O TOM, UYTO OO3H KJeTOoK CART-19 Ha HeCKOJIbBKO IOPAIOKOB
HIKE TeCTUPYEMHX B [NPEeNHOYIIMX MWCCIeOOBaHMAX MOTYyT obJjialaThb
KJIMHUUECKUM TIIPeuMylnecTBOM, MOT'YT MMEeThL BaXHOe 3SHaueHMe I
OyOoymero OCylecTBJIeHUA Tepanuu CAR B 6o0Jiee NUMPOKOM MacmTabe u
o8 Ou3aliHa OpoOHEIX uUccjenoBaHuit CAR, HanpaBJIEHHEX I[IPOTUB
MUIIeHeM, MHHX, 4YeM CD19.

Kpome ToTO, HacCTOAMee MCCJemoOBaHMe TIokaszsaJjo, d4YTo CART-19
SKCIOpeccupyeTcsas M B T-kKJIeTKax LeHTPpaJIbHOM IaMaATH, U 200eKTOPHHX
T-kJleTKax, ¥, BEPOATHO, BHOCHUT BKJaI B MX IJIUTEJIbLHOE BEXUBAHUE
IO CpaBHEHMI C OPeOHOyIIVMMKU UCCJIeOOoBaHMAMM. bBes xXejlaHusa OHTH
CBA3aHHBEM KaKoM-JIMOO KOHKpeTHOM Teopuel, T-kjaeTku c CAR MOTYT

mmbdbepeHMpPOoBaTECA 1n  vivo B mnomoBHoe  LeHTpaJlbHOM  [aMaTu

COCTOAHUE rocJjie KOHTakKTa c KJIe TKaMM—MUIIEH AMU (HanpuMep,
Oy XOJIE BEIMUA KJIeTKaMU CLL NI HOpPMaJIb HEIMM B-kJjieTkamMu) ,
DKCIIpeCCUPYIMA AHTUT eH-VMUTAaTOpP, nu rIoCJIeOyKIEeT'O ux

ycTpaHeHus. Kak coobmanT, O¢(aKTHMUecKM Iepelada CUT'Hajla 4-1BB
YCUIIMBaeT pasBUTHUEe IIaMATM B OTHOIEHUM IlepenmaumM curHaja TCR
(Sabbagh et al., 2007, Trends Immunol 28:333-339).

InuTeJibHad npoJsimbpepalimsa u BEIXMBAaHME KJIETOK CART-19
MIOBBOJIMIIM BHABUTE ACHEeKTH dpapMaKoOKMHeTukm T-wrjgeTok ¢ CAR, o
KOTOPHIX paHee He coofmann. Haomwonany, uTo KMHEeTHKA
BEICBOOOXIEHMU A UMTOKUHOB B CEIBOPOTKE u KOCTHOM MO3Te
KOoppeJjiMporBajla C [IMKOBEMUM ypoeBHaAMM CART-19, TakMM 0o0pasoM,
BO3MOXHO, 3amepXxKa VHULIMUPYEeTCH, Kormoa KJIETKM—MUIIEHN ,
DKCIpeccHupyomme CcDh19, CTAaHOBATCHA OTPaHUUYEHHEIMN . MexaHM3M
OJMTEeJIbHOTO BBXMBaHMSA CART-19 MOXeT OTHOCHUTCSA K yKa3aHHOMY BHIIe
BCTpauBaHuo OoMeHa 4-1BB mIM K IIepemdaue CcUTHajJla depes IPUPOIHEMN
TCR wu/mim CAR. JII0OOIIETHOM BO3MOXHOCTEIO aBJigeTcsd TO, uTo

OJMTeJIbHOEe BEDKMBAHME OTHOCUTCH K IOy JIALUN CART-19,
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UOeHTUQUMUIMPOBAHHOM B of0pa3llax KOCTHOTO MO3Ta, HDaBas Hauallo
TUIIOTE3E, uTo CD19 CAR MOTYT IIOODOepPXMBaTLCA [IOCpPenCcTBOM
KOHTakKTa C IIpedlleCTBEeHHUKAMM B-KJIETOK B KOCTHOM MO3Te. B CBA3Uu
C DBTMM BO3HUMKaeT BOIPOC, UTO 3allycKaeT MCXOOHY DSKCIaHCHI
kjJeTok CART-19 in vivo? 3Ba peIxuM uckJoueHMeM (Savoldo et al.,
2011, J Clin Invest doi: 10,1 172/JCId461 10; Pule et al., 2008,
Nat Med 14: 1264-1270), HacrTodmee MuccJjegoBaHue ABJIAEeTCSH
€OMHCTBEHHEM, B KOTOPOM IpeHebperajamu wuHOy3mMen IL-2, TaKUM
obpaszoM, kJjgeTku CART-19, BepOATHO, IpoJMbepHpylT B OTBEeT Ha
TOMeOoCTaTUUeCKre LUTOKMHH WM, dYTo ©OoJiee BeposaTHO, Ha CD19,
SKCHPEeCCUPYEMEI Ha JIEMKOSHHX MUIEHSX M/WUJIM  HOPMaJIbHEX  B-
KJIeTKaxX. B [IOoCIemHeM cJydae DTO MOXeT HABJIATHCHA [IPUBJIIEKAaTeJIbHBM
ceovicTBOM nJg CAR, HalpaBJeHHHX I[IPOTMB MUIIeHeM Ha HOPMaJlbHHX
ATIK, TakmMx kak CD19 wm CD20, ecJIM BOBMOXHO OCVYIIECTBJIEHUE
camMooOHOBJIeHMa CART-19 Ha HOpMaJIBHHX KJeTKax, ofeclledMpBapllee
MeXaHM3M naMaTu CAR IOCPEenCTBOM "caMoBaKUMHALNWHI/TIOBTOPHON
BakKUMHauum" u, TaKuUM obpasoM, OJIMTeJIbHEM Oy XOJIEBHMU
VMMYHOJIOTMUECKUM HaOs30p. MexaHM3Me TomMeocTasa CART-19 wmoryT
TpeBoBaTh MOOMNOJHUTEJBHEX MCCJIeIOBaHUM IJIA BHABJEHMS BHYTPEHHUX
M BHEMHUX MeXaHM3MOB I[IOoOOepXaHMd KJIeTOoK. [Jo »TUMX pes3ysibTaToB
OOJIBIIMHCTBO nuccyenopaTesen paccMaTpUuBan Tepanno CAR Kak
BpeMeHHy G(opMy MMMyHOTepalry, oIOHako CAR C ONTMMM3MPOBAaHHEMU
CUTHAJIbLHEIMM OOMEHaMM MOTYT UIPaTh POJIE M B MHOYKLUUM PEMUCCUU U
BOCCTAHOBJIEHMSA, a TaKXe B IJUTEJIEHOM MMMYyHOJIOTMUECKOM Hals30pe.
BhlpaxeHHbEe MIPOTUBOJIEMKO3HEHE 5bdekTH HabjomalM Yy BexX Tpex
IalMeHTOR, BKJOUAd »OBYX IIallMeHTOB C pb3-medeKTHEM JIEMKO30M.
[lpenroymmye MCCJIemOoBaHMA C MCHoOJIb30BaHMeM CAR  CTOJIKHYJIMCE C
TPYIOHOCTAMMA pasnoeJyieHnsa 20bexkTOB CAR n IPOTUBOOIIYXOJIEBEIX
20berTOR XUMMOTEpAaluu, HalpaBJIEHHOM Ha CHMXeHMe KOJMUeCTBa
JIMMPOLIUTOB . OnmHako, 3amepXaHHOe  BHCBOOOXIeHMe  LUTOKUMHOB B
KOMOMHAaLUU c KMHEeTUKOMN OOHOBPEMEHHOTO pacnazna OIIYyXOJIL Y
baynapabrH-pedpakKTEepPHEX  IallMeHTOB, BO3MOXHO, 3aBUCAIIETO oT
SKCHaHCUM KJeTok ¢ CAR 1in vivo B HacTofmeM MCCJIelIoBaHUM,
CBUIOETEeJILCTBYIOT 0] TOM, uTo CART-19 orocpenyer BEIpaXeHHEIE
OIPOTUBOONYXOJIEBEE 52OdekTrl. HacToAmMe pesyJbTaTh He MCKJIIIUalT

POJIM XMMMOTepalluM B IIOTeHUMpOBaHUM 3pdexTor CAR.
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TmaTesILHOE CpaBHeHUe BEKTOpPAa, TpaHCTeHa u CrIoCcoBoB
IOJIYUEeHMSA KJIEeTOK C pe3yJbTaTaMM OPOIOJIKAKIMXCS MCCJIeOIOBaHUNM B
OpYyTUX LeHTpax MOXeT I[IoTpeboBaThb [IOJHOTO [NIOHMMAaHMUA KJIINUEBHX
CBOMCTE, HeOOXOOUMEIX oJisa OOCTIWKEeHN I OJINTEeJIbHOTO
byHkumMoHupoBaHUa T-kjeTok ¢ CAR in vivo. B oTyMuMe OT Tepaluu
aHTuTeJsamM, CAR-MommuouUMpoOBaHHEHE T-KJIeTKM oOJjamalnT IIO0TeHLMAaJIOM
oJsg npoJubpepaumm in vivo, UM UX IJIKMTeJIbHOEe IOoIIepXaHMe MOXeT
IPUBOOUTE K OJUTEJIBHOMY KOHTPOJIK ONYyXOoJiM. IHOCTYIIHOCTBE TI'OTOBOTO
TepaleBTUUeCKOTO CpenOcTBa, COCTOAero M3 LIUTOTOKCHUUECKUX T-—
KJIeTOKk 0e3 IIepeKpPeCcTHOM Pe3UCTeHTHOCTH, objlajaeT IIO0TeHIMAaJIOM B
YVIAYUIIEHUM MCXOoa Y TIMalMeHTOB ¢ B-KJIETOUHHMM 3JI0KaueCTBEHHBEMA
HOBOOOpasoraHuAMM . OT'paHUUeHMe TepaluMM aHTUTeJlaMM, Hallpumep, C
VCIIOJIL30BaHMeM CpPelCcTB, TaKMX Kak purTyrkcmMad wm 0OeBaum3symad,
COCTOMT B TOM, UYUTO Tepalusa TpedyeT NOBTOPHHX MHOY3UV aHTUTE,
yToO ABJIAE€TCHA HeyOOOHEM u ODOPOTOCTOLAINM., OcylmecCcTRJIEHUE
OJIUTEeJILHOM (B 2TOM CcJiydyae B TeueHMe II0 MeHbllel Mepe 6 MecdleB Y
3 m3 3 TIaUMeHTOB, IOIOBEPIHYTHX JIeUeHMK K HaCTOAMeMy BPEMEHU)
Tepanun aHTUTeJIaM C VCIIOJNIbL 30BaHueM sckFv IpOTHUB CD19,
SKCHPpEeCCUPYEMHX Ha T-KJeTKax I0cJe OIHOKPAaTHOM MHOY3UM KJIETOK
CART-19, obJjlamaeT PAOOM IIPaKTUUYECKUX peuMynmecTs, BKJIIOUA A
yOOoOCTBO UM SKOHOMMUIO 3aTpaT.

[pymep 2: MomuduuypoBaHHEE T-KJETKM C XUMEPHHEM aHTUTEHHBEM

PELEenToOpPOM IMIPU XPOHUUECKOM JIMMPOUIHOM JIEMKO3e

KOHCTpYMpOBaJIM JIEHTUBHMPY CHEIE BEKTOPEHIL, SKCIIpecCCHpyKmre
XMMepHBIIZ AHTUT eHHEM penellITop cCoO CHeLU/I(]_)I/IT{HOCTbIO 04 B-KJIeTOUHOTI'O

anTureHa CD19, coemmHeHHHM ¢ CD137 (KOCTUMYJIATOPHBM pPeLEelTOPOM

B T-KJeTKax [4-1BB]) " CUIT'HaJIb HEIMI IoMeHaMM CD3-m3eTa
(KOMIIOHEHT rnepenadn CUTHaJla T-KJIETOUHOTO AHTUITEeHHOTO
pellenTopa) . HaOiomaau, UYTO HM3Kad OHosza (OpubamMs3uTesbHO 1,5x10°

KJIETOK Ha KWJIOoTpaMM MacCCH TeJa) MOIUOUIIMPOBAHHEX ayTOJIOTMUHKBX
T-KJIETOK C XMMEPHHM AaHTUIEHHHM pPEILEeNTOPOM, PeUHOY3UPOBaHHEX
nauMeHTy C pedpakTepHHM XPOHUUECKMM JIMMOOUMTaAPHEIM JIEMKO30M
(CLL), DKCIIaHCHpoBajJack OO YPOBHA, Bojjee uywem B 1000 pas
BoJipmero MCXOOHOTO YPOBHHA SHIpadTMEHTA in vivo. Takxe
HabJmomaJjiv, UYTO IlallMeHT IIPOABJIAJ 3alepXaHHOEe pa3BUTUE CHUHIpOMA

Pacllaga OITyXOJIM C IIOJIHOM pel\/H/ICCI/Ieﬁ.
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[ToMmmO CHHIpOMAa pacrnanga OIIYyXOJIU eIVMHCTBEHHEM OPYTIT'VM
TOKCHUUeCKUM sdbekToM cCTeneHu 3/4, CBA3aHHEM C T-KJIETKaMi C
XYMEPHBIM AHTUIT' €HHEIM PeLernTopoM, ABJIAJIACH JIMMOOTIEHN A .
CKOHCTPYUPOBaAHHEE KJIETKM COXPAaHSAJMCBh Ha BHCOKMX YPOBHAX B
TeueHMre II0 MeHbIleV Mepe 6 MecsAalleB B KPOBM M KOCTHOM MO3Te U
IPOIOOJIKAJIM DKCIPECCUPOBATEL XUMEPHHM aHTUITeHHBM pelenTop. B
KOCTHOM MO3Te OlIpelesidjiM CIeUUMdUUeCKUM MMMYHHHM OTBeT, KOTOPOMY
COIyTCTBOBAaJIa IIOTepPS HOPMAJILHEIX B-KJIETOK U JIEMKOS3HHX KJIETOK,
sKcHpeccupypomux CD19. Pemmccusa nponojrkajiack 10 Mecdlek IIOCHe
JedueHusa. ImMnoraMMarjodyJIMHeMMI [ABJAJIACE OXMIOAaeMBIM XPOHUMUECKUM
TOKCUUECKMUM 3PHPeKTOM.

Hajlee ONMCHBAKRT MaTepMaJikl M CIOCOOH, WMCIOJBb3YEMEE B DTHUX
DKCIEPUMEeHTAaX .

MaTepmralJisl M CIOCOOEH

Crnoco®r MCCJIeDOBaHUSA

KoncTpymnpoBai CaMOMHAKTUBMPYILMECH JIEHTHUBUPYCHEE BEeKTOPEH
(GeMCRTS 0607-793), KOTOPHE nonBepramu OOKJIMHUUYECKOMY
TEeCTUPOBAHMI Ha 0e30lacHOCTL, Kak coobmalu paHee (Milone et
al., 2009, Mol Ther, 17: 1453-64). Crnocobe nojiyueHusa T-KJIeTOK
TakKXe OIMCHBaJIM paHee (Porter et al, 2006, Blood, 107: 1325-
31) . OcymecTBJAIM aHaJM3 C IIOMOUBbI KOJMUECTBEHHOM II0JIMMepa3HOM
enHo peakuun  (IIIP) oja  onpenejyieHnda T-KJIEeTOK C  XMMEPHEM
AHTUTEeHHLEIM pPelelTOPOM B KPOBM M KOCTHOM MO3Te. HmxHUN Opened
KOJIMUECTBEHHOTO aHajM3a OIpelesiasM I[I0 CTaHOapTHOM  KPUBOM;
CpelHMEe 3HaAUEHMS HIWXe HIDKHeI'O Ipelejla KOJIMUEeCTBEHHOT'O aHaJjM3a
(T.e. oIpenejigeMble, HO He IonoIaKnMMecs KOJMUeCTBEHHOMY aHaJlUu3y)
CUMTaaM OpUOIM3UTEeJIbEHEMY .. HMXHMM Openell KOJIMUeCTBEHHOTO aHalM3a
COCTaBJIAN 25 KOINMM Ha MHUKpOTpaMm TeHOMHOM HOHK.

AHaJM3 pPacTBOPUMEHX QaKTOPOB OCYWEeCTBJIANM C MCIOJb30BaHMEM
CEHIBOPOTKM M3 LeJIbHOM KPOBM M KOCTHOTO MO3Ta, pas3lelleHHOM Ha
aJIMKBOTEL  IJIA OOHOKPATHOTO MCIIOJIE30BaHMA, M XpaHWIKM  IIpU
Temrneparype —-80°C. KOJMUECTBEHHH aHaJU3 PaCTBOPWMEIX LIMTOKUHOB
OCYWEeCTBJIAJIM C MCIOJb30BaHMEM TEeXHOJOTUMM M peareHTOB Luminex
bead-array (Life Technologies).

Adpepes Nt 1

B adepesHOM lLieHTpe ocymecTBNaanIn adpepes 12-15 surpor. B
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TeueHMe 2TOM NpoLeOypPH noJiyvamnT MOHOHYKJI€apPHEE KJIETKU
nepudpepnueckom kpoBu (PBMC) s nojdydeHus T-wxjeTok CART-19. Ilpwm
OODHOKpaTHOM JleVkodepese cobupasM IO MeHBIIeM Mepe 50x10°
JIEMKOLMTOB IJIg TIoJydeHus T-rjJeTok CART-19. TakXxe Ha HauvaJlbHOM
YPOBHE TOJIyYaJM JIEMKOLUMTH KPOBU ¥ INOoOBepTraJiM KPMOKOHCEepPBalWM.

[uTocTaTnUyeCcKaad XUMMOTepalusa

XyMMoTepanuio HauMHaT OpubamM3uTesbHO 3a 5-10 1»nHeM 1o
MHQY3UM TakuMmM oOpas3oM, uUTo KJjJeTkM CART-19 MOXHO BBOIOMUTE Uepes
1-2 1OHA T[oCJle 3BaBepleHMAa XuUuMMoTepanuu. TakuM oOpasoM, BpeMdA
Havajla XUMHOTepaluyM 3aBUCUT OT IJIUTEJBEHOCTM CXEeMBl JIeUeHUd.
[Heslb XUMHUOTEPpAlVM (BJISeTCHd UMHIOYKIUA JIUMOOIeHUM OJId OOJIeTUeHUd
SHTpadTMeHTa M TI'OMEeOCTaTUUEeCKOM 3SKCIIaHcuM kKJeTok CART-19. Takxe
XVMMOTEPAalMio MOXHO BHOMPATL OJIA CHMXEHMS OIIYyXOJIeBOM MAaCCH IIPpU
3aboJyieraHuM. [UTOCTATUUECKYR XMMUOTEPANMK BHOMpAaKwT W IIPOBOIOAT
OHKOJIOTH . BrOOP XMMMOTepalMM 3aBUCKUT OT 3aboJjieBaHusa, KOTOPHEM
CTpalaeT IIallMeHT, W I[IpedmecTBybmel Tepaoumu. Ooaynapaduua (30
Mo /M2/meHs x 3 pgH4A) ¥ uukJgopochammm (300 mMr/MZ/meHn x 3 OHA)
ABJIAITCA CpemIcTBaMu BHOOpPA, T.K. B »ToM oO6JacTM HaKOILJIeH
OOJIBIMOM OIHT MCIIOJb30BaAHUA STHUX CPeldCTB B IPOBeldeHMM aIOoIllTMBHOM
UMMyHOTepalnu. IloOxXomAamuMy ABJIARTCH HECKOJIBKO IOPYIUX IPpMeMIIEMBIX
CXeM JedeHMA C MCIOJb30BaHMeM OoInoOpeHHEX FDA JlekapCTBEHHEX
cpencrte, Briwuad CHOP, HyperCVAD, EPOCH, DHAP, ICE wmiumu »gpyrue
CXEeMHl JIeUeHUS.

OLeHKa pecTaIVpOBaHMUA

ITo 3aBepleHnUN XUMMO Tepalinm OCYIMEeCTRJIAIT OTpaHMUeHHOEe
pecTaivpoBaHMEe  IJIA IpoBeleHUsS  M3MepeHMM  UMCXOIOHOTO  YPOBHI
OIIyXOJIEBOM  MACCH. OHO BKJIOUaET BM3yaJM3allMio, dM3MKaJIbHOE
obciyiemoBaHMe U OILEHKY MMHMMAaJIBHOTO OCTaTOUHOTO 3aboJieBaHUA
(MRD) . VHOINBUOYYMOB noonBeprau clenyolieMy NperHQY3MOHHOMY
TEeCTUPOBaHMI: O(OM3MKaJIbHOMY OOCJIeIOBaHMK, IJOKYMeHTaluM ITOOOUHEX
>0bexkTOB U 3abopaM KpPOBM IOJd T'eMaTOJIOTMUeCKOT'O  aHaJM3a,
OMOXMMMUECKOT'O aHallM3a M TEeCTUMPOBaHMA Ha DepeMeHHOCTHh (B clydae
Heo®XOOMMOCTH) .

NonmyuyeHme T-kjgeTok CART-19

Ay TOJIOTMUHEIE T-rJIeTKA KOHCTPpYyMpOBal OJIA SKCIIpeCCHhUM

BHEKJIETOUHOT'O OIHOLIEIIOUEUHOTO aHTuTesa (sckv) co CHeunpUUHOCTHIO
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Kk CD19. BHekrJleTOUHOe SCFv MOXeT IepeHallpaBJATL CIeUUMPUUHOCTE
TPaHCOYLUMPOBaHHEIX T-KJEeTOK Ha KIeTKU, »BKCcIOpeccupyommre CD19,
MOJIEKYITY, PECTPULUPOBAHHYID 1o DKCIIPEeCCUN Ha [IOBEPXHOCTHA
3JIOKAQUECTBEHHEX KJIETOK U HOPMaJIbHEIX B-kKJIeTOK. B OOINOJIHEHME K
scEv IIPOTUB CD19 KJIETKMU TpaHCOYyUMPOBaJIlU nJisa BSKCIpeccun
BHYTPUKJIETOUHOV CHTHAaJBHOM MOJIEKYJIH, cocTodamer u3 TCR{-Lenu WIu
TAaHIEeMHOT'O CUTHAJILHOTO OOMeHa, COCTOAINEeIO M3 CUIHAJBLHBX MOIYJIeM
4-1BB m TCR({. scFv nojgydawnT M3 MOHOKJIOHAJIBHOTO aHTUTeJa MBIH,
¥, TakuM of0pasoM, OHO COIOEPXUT IIOCJIeNOBaATEJIBHOCTM MHIIM, HO
CUTHaJIbLHEIE IOOMEHEI [IOJIHOCTRIO [IPOUCXOOAT nus3 HaTUBHEIX
nmocjiemoBaTeJIbHOCTEN yeJIOBeKa. T-rJIeTKU CART-19 I1oJIyvamnT
BHIOeJleHVeM T-KJeTOK adepe30oM M C MCIHOJb30BaHMEM TeXHOJOTUN
JIEHTUBUPYCHHX BeKTOpoB (Dropulic et al., 2006, Human Gene
Therapy, 17: 577-88; Naldini et al., 1996, Science, 272: 263-7;
Dull et al., 1998, J Virol, 72 8463-71) OJIS BBelOeHUsA
scFv:TCR(:4-1BB B CD4 m CD8 T-wxjeTkM. Y HEKOTOPHX I[IallMeHTOB B
YacThb KJIETOK BBOIWJIM KOHTPOJIbHEIE SCcEFv:TCR @[OJga CpaBHUTEJIBHOTO
DKCIIEPUMEHTA 1o PEeroNYJIALNN . CLyY| PeLernTopH ABJIATCSA
"yHUBepCaJIbHEIMU", T.K. OHM CBA3HBaAKT aHTUI'eH MHC-He3aBUCHUMEM
oBpas3omM, TakuM oBpas3oM, OOHY KOHCTPYKLUMI pelelTopa MOXHO
MCIIOJIE30BaTE MIJIA JIeUeHMA IIONIYJIALUUM I[NalMeHTOB C IIO3UTUBHBIMU II0
aHnTure”Hy CD19 onyxoJisaMmu.

KoHncTpykumum CAR pazpabaTHBaIN B University of
Pennsylvania, ¥  BEKTOP KJIMHMUECKOW KaTeTopuM IoJydalu B
Lentigen Corporation. Kierku CART-19 nojayuajgu B Clinical Cell
and Vaccine Production Facility B University of Pennsylvania
criocoboM, IIpenOCTaBJIEHHEM Ha ourype 11. B KOHIe KYyJIbTUBUPOBAHUA
KJIETKM IOoIBepTraliM KPUOKOHCEPBRAllMM B MHOY3UPYEMEX Cpelax IJiAd
KpUMOKOHCepBallMM. OOHOKPATHYKR 03y TPaAHCAOYUMPOBAHHEIX T-KJIETOK
CART-19, cocTodmyn M3 JO3H IJIS MHQY3UM B O0OmeM CJOXHOCTM OT
2,5x10° pmo 5x10° xJjeTok, BBOOAT B 1 MM 2 Memka. KaxIbll MEIOK
COIEPXUT AJIMKBOTY (obBwem 3aBUCUT oT IO3H) cpen oJis
KPUMOKOHCEpPBAallMM, COIOepXallMxX CJeOyiolre WHPY3UPYyEMEEe peareHTH (3
06./06.): 31,25 mnjmasmamura-A, 31,25 mexcrposm (5%), 0,45 NacCl,
no 7,50 DMSO, 1,00 mexcTtpaHa 40, 5,00 CHBOPOTOUHOTO aJjlbOyMMHA

yeJIoBeka C Opudams3uTesIbHO 2, 5-5x10° ayToJIOTMUHEMM T-KJIeTKaMM Ha
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MemoK. [JId T[OBHIIeHMHA Oe30MNaCHOCTM IIepBYK HOO3Y BBOOMIIM Kak
opobHyw no3y B nHu 0, 1 m 2, C ucnoiab3opaHuemM ~10% KIJIIETOK B
medur 0, 30% B menbp 1 m 60% B OmeHb 2.

XpaHeHMre

Menmxkm (eMKOCTBIO oT 10 oo 100 M), comepxamue
TpaHcOyuupoBaHHEEe T-xjeTku CART-19, xpaHWIM B YCJOBUAX OaHKa
KPOBM B KOHTPOJMPYEMOM MOPO3MIILHOM KaMepe IIPpM TeMIepaType -
135°C. Memku 04 MUHOY3UM XPaHUIM B MOPO3MIILHOM KaMepe OO
BO3HUKHOBEHMSA HeOOXOIVMMOCTMH.

PaBMOanMBaHMe KJIETOK

[IocJyie perucTpaluM KIETOK B MCCIEeIOBATEJIECKOM allTEeUHOM
[IYHKTEe 3aMOPOXEeHHEe KJIETKM IIepeMellasiM Ha CyYXOM JIbBOYy K I[IOCTeJM
nauveHTa. KIJIeTKM pasMopaxupBalM C MCIOJbL30BaHMeM BoIAgHOM ©OaHu,
NoOIepkrMBaeMo MpuM TeMriepaType oT 36°C npo 38°C, y mnocreim
rnalMeHTa B KOJMUEeCTBe OINHOT'O Mellka 3a OOMH pa3. MelloOK OCTOPOXHO
[lepeBopaunMBa M OO MOMEHTa OKOHUAHMA pasMopaXmMbBaHMLg KJIIeTOk. B
KOHTelVHepe He OOJIKHO OCTaBaThbCd 3aMOPOXEeHHEX KOMOUKOB. EcJju
KJIeTOUHHM HOponykKT CART-19, ODO-BMIMMOMY, MMeeT IIOBPEeXIeHHHMN WMJIU
OpOTeKalIMy MEMOK WMJIM MHHE HapylleHMA, HeJb3S NIPOBOIOUTL MHOY3MIO.

[TpeMeomMKalmnsa

[loBouHble 20PeKTH IHOCJe MHOYy3UM T-KIJISTOK MOTYT BRJIOUATDH
BPEMEHHYIO JMxXopanky, OBHOD u/Uim TOWHOTY . PexoMeHOYIOT
opeMeoMKaluMio MHOIMBUIYYMa C MCIOJb30BaHMeM 650 Mr aueTammHOpeHa
nepopalibHO M 25-50 MI 1muIpoxJiopuIOa IMOEeHTHUIpaMyHa IIepopalIbHO
i i.v. nepen uHbysueln kJjgeTok CART-19. BBeleHMe D2THUX JIeKapCTB
MOXHO IIOBTOPATE Kaxiele MeCTh YacCOB IO Mepe HeoBXoOuMMOCTM. MOXHO
IPONUCHBATE KYPC HECTEPOUIOHEX IPOTUBOBOCIIAJIMTEJIBHEX CpPenCcTsB,
eciu N4 naumMeHTa OIponoJIKaeTC A JMxXopankKa, HeoOJjieruaeMad
aneTaMrMHOPeHOM. PeKOMeHOyIT B JOOe BpeMsa He BBOOUTE HallMeHTam

CUCTEMHEE KOPTHMKOCTEPOMIEl, TakKMe KaK TIMIPOKOPTM3OH, IIPeIHM30H,

IPEenHNU30JIOH (Solu-Medrol) WM  OerkcaMeTasOH (Decadron), 3a
VCKJIIOUEHMEM CJIydaeB, ONaCHHX  HOJA  XM3HWU, T.K. OHM MOTYT
OKas3HBAaTh HebJIaToIpUATHOE BO3OENCTBUE Ha T-KJIeTKHU. Eciu

KOPTUMKOCTEPOMIOEL HeOOXOOMMEL Inpn OCTpOﬁ MH@yBMOHHOﬁ peakKum1,

PEKOMEHIOYIT HaudaJIbHYKR HOO3Y IUIpokopTM3coHa 100 mMr.
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Beepmeuue /VHQY31US

VHQYy3UM HauMHAaKT yepes 1-2 OHS rocJie 3aBepleHn s
XVMMOTepanM. B IeHb I[epBHX MWHQY3UNM IIalMeHTaM IIPOBOOAT OOmMUM
aHaJlM3 KPOBM C IIOIACUETOM JIEMKOLUMTAPHOM GOPMYJIEL ¥  OLIeHKY
KoJimuecTtBa CD3, CD4 wu CDS, T.K. XUMMOTepaluio [IPOBOIOWUIIM,
YaCTMUHO, IJA MHOYKUUM JMUMOOoIleHMM. Be3 xXejaHMsa OBTH CBA3aHHEM
KakoM-JmMBo KOHKPETHOM TeopMuel, IoJlarailnT, UYTO HauaJbHag 1i.v.
nosa 2,5-5x10° xyierox CART-19 gByigeTcd ONTHUMAJIEHOM MOJIS 5STOTO
opoTokoja. T.K. Yy 3IOI0OPOBOTO B3POCJOTO UeJIOBEeKa CYIEeCTBYET
OpubInsnuTesbHo 1x1012 T-kjeTok, NOpennojiaraeMad obmag posa T-
KJIETOK SKBUMBAJIEHTHa NPUOIMU3UTEIBHO 0,5% ofmer MacCH TeJa
(Roederer, 1995, Nat Med, 1: ©621-7; Macallan et al., 2003, Eur
J Immunol, 33; 2316-26). IlepByl OO3Y BBOOAT Kak OPOOHYKD IOO3Y B
oam 0 (10%), 1 (30%) m 2 (60%). MHIMBMIOyYMaM IIPOBOOAT MHOY3UM B
OTHOeJIbHOM KoMHaTe. KileTkM pasMopaXupalT y I[IOCTeJM IIallMeHTa, Kak
[IPenCTaBJIEHO B HACTOSAMEM OIMCAHUM. PasMOPOXEeHHBE KJIETKM BBOIAT
Tak OBHCTPO, KaK 5BTO IIepPeHOCUT IalMeHT, TakKuM o6pa30oM, UTO
IPOOOJIKUTEJIBHOCTE MHQY 3N cocTaBJIAEeT OPpUOIIN3UTEJIEHO 10-15
MUHYT. TpaHCOyLUMPOBAaHHHE T-KJETKM BBOIOAT OBCTPOM BHYTPMBEHHOM
VMHOY3MeN IpU CKOPOCTH NpubiausmTenabHo oT 10 mia mo 20 MJI B MUHYTY
yepes cucCTeMy KaJmbpa 18 ©6e3 JjaTekca Y-Tula C TPexXxXOOOBHM
KpaHoM. IIpOIOJIKUTEJIBHOCTE MHQY3MM COCTaBJIAeT NpUOIM3UTENIBHO 15
MUHYT . OoMH WM IBa Mellka MOOMQUUUMPOBaHHHEX KJeTok CART-19

OOCTAaBJIAIT Ha JIbAY, U KIJIETKM BBOIOAT MWHIMBUIYYMY XOJIOOHEMU. Y

MHIOIUBUIOYYMOR, KOTOPEM BBOIOAT cMecu KJIETOK CART-19, oJd
obJlerueHn s CMelnBaHnU A KJIETKU BBOIOAT OIOHOBPEMEHHO c
VCIIOJIL30BaHMeM Y-—-apmanTepa. VHIMBUOYYMaM [OPOBOOAT MHOY3UL U

npeMenukalun, Kak IIpencTaBJIEHO B HacCTodlleM OIMcaHuu., OLeHMBawnT
OCHOBHEIE IIoKazaTeJlM XU3HeOedTeJIbHOCTM MHIMBUOYYMOB WM I[IPOBOLAT
NYJIECOKCUMETPUIO TIlepell BBeleHMeM OO3H, B KOHIe MHHOY3UMM, 3aTeM
Kaxaele 15 MMHYT B TeueHMe 1 Yaca M TIIOKa OHM He CTaHyT
CTadnIIbHEIMIA u YIOOBJIETBOPUTEJILHEMI . OBpaszel KPOBU oJisd
ompenejyieHUSI MCXOIOHOTO ypoBHA CART-19 mojaydalnT Oepel MHOYy3MUEeU U
yepes 20 MMHYT TI[ocjie MHQY3MM. B ciydae TIalMeHTOB, Y KOTOPHX
HabJmonaiamn TOKCUYHOCTE pu IopennecTByKIen HUTOCTATUUECKOMN

XMroTepalli, 3salePXUMBaJiM IIpOoBeIleHNMe MH@VBMﬁ OO PpagpelleHMA 25TUX
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TOKCUUECKUX SABJIeHUM . KOHKpeTHHEe TOKCHUEeCKMe ABJIEHUS, Tpelbynmure
3amepXku MHOY3uM T-KJIeTOK, BKJUAKLT: 1) JIeTOUHHEe: HOTPeOHOCTH B
OOIIOJIHUTEJIBHOM KUCJIOPOHOe IJIA COXpaHeHUd HaCHIIeHHOCTH OoJjiee 95%
VI HaJure IPOTPeCcCCUPYIINX aHoOMaJIUM 1o OaHHBM
PEeHTTeHOTPadMueCcKOTO MCCIeNOBaHUSa I'PYyHOHOM KJIEeTKM; 2) CepleuHHe:
BO3HUKIIAA CcepleuHad apuTMMA, He KOHTpoJIMpyeMasd C MCIOJB30BaHUEM
JIEKapPCTBEHHEIX CPencCcTB; 3) TUIIOTEeH3UAI, Tpebywlasas BBeOEeHUI
JIEKAPCTBEHHEIX CPEenOCTB, [IOBHIAKIMX apTepualJibHOe nabJjieHue; 4)
AKTMBHagd MHOeKLUMA: IIOJIOXUTEJIbHEEe I[IOCEBE KPOBM Ha 0OakKTepuHu,
TpuBE WM BUPYCH B TedeHue 48-yacorB IHocjie MHOy3mMM T-KIEeTOK.
OBpasell CHBOPOTKM Ha KaJluli ¥ MOUEeBYK KUCIOTY 3abupalu I[epen
nepBOM  wMHby3MeN, a TakKXe Uepes IOBa dYaca TIIOCJIe  Kaxnoou
nocjenyomen MHQY3UM.

JlaBopaTopHHE  MCCJeNOBaHMUSa TIIOCJe  MHQY3MM  IJIS  OIeHKU

SHI‘pa(l)TMeHTa M TIOOJOCpPXaHMA

VHIVBUOYYMEL BO3BpamaJuch B IJeHb 4 m 10 1ocjie HauvaJbHOU
MHOy3MM kJeTok CART-19 misa 3abopa KpOBM Ha YPOBHM LIUTOKMHOB B
celBOpoTkKe wu I[P CART-19 1Jjsa OLeHKM Hajanuuua kjgeTok CART-19.
VHOIVBMYOYYMEL BO3BpAllaJIMCE Pas B HeOeJlo B TeueHMe TpexX HeleJb IJiA
CIenyomero: QOM3MKaJILHOTO o0CJjenoBaHMAa, OOKYyMeHTalMM [TOOOUHEX
sbdpexTOB M 3a00pPOB  KPOBM OJ4 I'eMaTOJIOTMUEeCKOIT'O  aHaJus3a,
OUMOXMMMUYECKOTO aHajMz3a, aHajlM3a DSHIpadTMeHTa U [DOoLOepXaHUA
kjeTok CART-19 m jabopaTOopHHEX MCCIeIOBaHUM.

Bropasg uHDy3MUA

Ees xejlaHug OHBTL CBASAHHBEIM KakKOM-JIMOO KOHKPETHOM Teopuel,
rojlaramT, yTo BTOPYK IOO3Y  KJIETOK CART-19 MOXHO BBOIUTH
ralumMeHTaMm B IOEeHb 11 npu YCJIOBUMA, gTo OHU PO ABJISRT
COOTBETCTRBRYKIYI TOJIEPAHTHOCTE K nepBoOM nose u TIOJIYUEHO
OOCTaTOUHO KJjiIeTok CART-19. JJoza cocTaBJjigeT B oOO0meM CJOXHOCTU 2-
5x10° xJeTok. OfOpasell CHBOPOTKM Ha KaJlul ¥ MOUEBYID KUCJIOTY
MOXHO CcofOMpaThk Uepe3s OBa 4Yaca [OCNe MHQY3UM.

Bropoi adepes

B adepe3HOM ILIeHTpe OCYIECTBIAIM adepes 2 JIUTPOB. Illojyyanmu
PBMC 0Jid nuccJjenoBaHmUsa " ronpeprajm nx KPMOKOHCEpBallUM .
VHIVBUOYYMOB I[OOBepTaliM ClIeOyrlleMy: O(U3UKAJIBHOMY OOCIIeDOBaHUI,

OOKYMeHTallun MOOOUHEIX 20deKTOR u 3abopaM KpOBU njig
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IeMaTOJIOTMUEeCKOTO  aHaJns3a, OMOXMMMUECKOT'O  aHaJns3a, aHams3a
SHIpadTMeHTa ¥ HonmepXaHma kJjJeTok CART-19 wum  Jj1abopaTOpHEX
aHaJIM30B. Kpome TOTO, OCyIeCTBJ AN pecTainpoBaHMe OJid
NpoBeOeHUd M3MepeHUn OIlyXOJIEBOM MacCCEH. TecTrpoBaHMe OJisa
pecTanMpoOBaHMA ONPemnesiaAM IO TUIly 3afojieBaHMda, M OHO BKJIOUAJIO
BM3YyaJMU3aluuo, oleHky MRD, acnupauuio M OUOICHMI KOCTHOI'O MO3Ta
1/ MM BUOICHUID JIMMOOY3JIOB .

ExeMecdauHele oOcCJIeIOBaHMA B TedueHMe OT 2 IO 6 MecsleB II0CJe

MHQY3UMN

VHOMBUOYYMEH BO3BpallaJIMChk EXeMeCHAYHO B TeueHMe OT 2 OO0 6
MecdleR Iocje MHOY3uM kijeTok CART-19. B 5TM BUIMUTH MHIVMBUIYYMOB
IomBepraly CcJelyioleMy: BBeIeHMID CPpelcTB KOMILJIEKCHOM Tepalluu,
dusUKaJIEHOMY OOCJEeOOBaHMED, HOKYMEHTAUMM T[NODOUHHX 5SOPeKTOB U
3abopaM KPOBM IOJA TeMaTOJIOTMUECKOTO aHalu3a, OMOXMMUUECKOT'O
aHaJM3a, aHaJluM3a 32HI'padTMeHTa M HNoImepXaHusa KkKjaeTok CART-19 wm
JatopaToOpHEM MCCJenoBaHMAaM. AHaam3 [JHK #Ha BUYU OCylleCcTBIIART
yepes 2-6 MecdleB rnocje MHOy3um kJjJeTok CART-19 @misa MCKIIOUYEHUS
Hagnuua omnpenesigemoro RCL.

ExxexkBapTaJibHEE 0OCJemoBaHMa B TeueHMe Iepuona IO 2 JIeT

nocyie MHQY3UM

VHIVBUOYYMOB OOCJIeIOBaJIM €XeKBapTaJIbHO OO IOCTMXEHMUS 2 JIET
nocjie MHOy3UM. B 5TM BUBUTH MHIUBUIYYMOB IOIBepTaliM CJelyileMy :
BBeIEeHUD CpencTB KOMILJIEKCHOM Teparnmu, dUBUKAIBEHOMY
oBCcJenoOBaHMI, OOKyMeHTaluuMM [TODOOUHHX 5hdekToB M 3adopaM KpPOBU
OJI TeMaTOJIOTMUeCKOTO aHalr3a, OMOXMMUUeCKOTO aHallM3a, aHalu3a
SHI'padTMeHTa U HonnepXaHusa kJeTok CART-19 wum  Jj1abopaTOpHHX
aHaJn30B. AHamm3 [JHK Ha BUY ocymecTBIAIM UYepe3 3 M 6 MeCsleB
rocJjie VMHOY 31N KJIETOK CART-19 OJIsa MCKJIIIUEHU A HaJIMumd
onpenesidemoro RCL.

Hajlee ONMCHBAKT pPe3yYJILTATH SKCIEPUMEHTOB.

AHaMHe?3 IIallMeHTa

Y nmaumeHTa ouarHocTuposaJsu CLL crazmum I B 1996 Tomy. Uepes
6 JeT HabOOeHUS eMy BIIEPBHEe I[IOHAIOOMJIOCH JiedeHMe II0 IIpUYMHE
Oporpeccupynmero JemkKolUuTo3a UM aleHomatum. B 2002 rmomy eMmy
OPOBOOMIIM IOBa LMKJa Tepaluy pUTYKCHMMadtoM M  Qaynapad®MHOM; STO

JIeUEeHle IIpmBeJIo K HOopMaJIM3sallll @opmynm KPOBIM n 4YaCTUYHOMY
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paspelleHM0 aleHonaTum. B 2006 Tonmy eMy IIPOBOOMIIM UYeTHpe LIMKJIAa
TepaluM PUTYKCHMaboM M QJIymapad®MHOM IO IIPUUMHE NPOTPeCCUPOBaHUSA
3aboJIeRaHMs, CHOBa C HopMalMs3aluuey OGQOPMYyJIH KPOBM UM YaCTUUHOM
peMuccuer ameHolaTuM. 3a DTMM OTBeTOM HocjenoBall 20-MeCsSuHBN
IIPOMEXYTOK BpeMeHU ©Oe3 IMIPpOoTPeCCUPOBAHUA U 2-JIeTHUM I[IPOMEXYTOK
BpeMeHU 0Oe3 JieueHMA. B QeBpasie 2009 roma y HeTo pa3BMJICHA OBCTPO
IpoTrpeccUupyommi  JIeMKOUMTO3 U pelMAMBUpYyMasd ameHonaTus. ETo
KOCTHEIM MOBT IOABEPI'CS MHTEHCUBHOM MHOUILTpaluuu kJjJeTkamu CLL.
[IuToTeHeTUUECKUM aHaJu3 I[okaszalJ, 4YTo 3 mM3 15 KJeTok coIepxalu
oejielMio B XPOMOCOMHOM Jiokyce 17p, ¥ aHalu3s QJIyopecClleHTHOM
rubpuouzaumuy in situ (FISH) nokazaja, uto 170 m3 200 KJIeToOk
VMeJIM »eJiellvi, BkIondakmyiln TP53 B xpoMocoMHOM JIOoOKyce 17p. Emy
BRBOOWUIM PUTyKCUMa® C OeHOaMyCTMHOM B TeueHMe ONHOTO LUKJa
Tepanuu u TIPOBOOUIIN TpU OOTIOJIHUTEJIb HEIX HUKJIa Tepalun
BeHDaMyCTMHOM 0e3 pUTyKCcHuMaba ([0 OpMUMHe TIKeJION allJIepTUUeCKOn
peaxkuuu) . 3OTO JIeUueHMe MNPUBOIMIIO TOJBEKO K BPEeMeHHOMYy YJIYUJlleHUO
auMpounMTo3a. C  IIOMOWBK KOMIBKTepHOM ToMoTrpadbum  (KT) mocie
TepaluM ONPelelIaliM HNPOoTPpeCcCUPYRIYK aIeHOIaTH.

AyToJIOTMUHEE T-KJIeTKM cobupaau C IIOMOmbI Jiekodepesza U
IogBeprajY KPMOKOHCEpBalMM. 3aTeM I[IalMeHTy BBOIOWIIM ajleMTy3yMabd
(aHTUTEJIO IPOTUB CDh52, Mapkepa 3peJiblxX JIMMOOLMTOB,
IIOBEPXHOCTHOT'O  aHTUIeHa  KJIeTKU) B  TeueHUe 11 HemeJsb c
yJydlmeHyeM TeMolo®3a UM YaCTUUHHEM pa3l3pelleHrMeM aIeHolaTuM. B
TeueHMre CJenylommMx 6 MecdAlleB Yy Hero Habaopmaau CcTabuibHOe
3abojiIeBaHMe C COXPaHAKMUMCA MWHTEeHCUBHEIM BOBJI€UEeHMEM KOCTHOTO
Mo3Ta U J1aubdy3HOM ameHoHnaTHelM, 3aTparMBaklled MHOTOUMCJIEHHHE
JIMMPOY3JIH pas3MepoM oT 1 mo 3 cMm. B wuwome 2010 roma maumMeHTa
BKJIUAJIM B KJIMHUUECKOEe UCHIHTaHMe ¢as3s 1 MOOAUOUMUIMPOBAHHEX T-—
KJIETOK C XMMEPHBEIM aHTUTEeHHEM pPellellTopOM.

VNHQYy3UM KIIETOK

Ay TOJIOTUUHEIE T-KJIEeTKU naiueHTa pasMopaxmBaliu u
TPAaHCOYIMPOBAIM JIEHTUBUPYCOM MOJIA 5SKcopeccur CD19-crnelmndmuHoTo
XUMEPHOTO aHTUTeHHOTO pellenTopa (durypa 1A); UIHTUOUKATOPH
IOCJenoBaTeJIbHOCTU U3 JIeHTUBUPYCHHX BeKTOPOB M  POICTBEHHHE
[I0CJIeNOBAaTEeJILHOCTY IIpencTaBJIeHH B Tabiuile 5. 3a dYeTsHpe IOHA IO

T/IH@_)VBT/H/I RJIETOK TIallMeHTY IIPOBOIOVIJIINM XVMMMOTEepallril, HallpaBJIEHHYIO Ha
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CHIMKEHMEe KOJIMUeCcTBa JMUMOOLUMTOB (IIeHTOCTaTMH B no3e 4 MI' Ha
KBaOpaTHHM MeTp I[IOBEPXHOCTM Tejla M LUukJodpochammm B noze 600 wmr
Ha KBaIpaTHHM MeTp) 0es3 purykcuMmaba (Lamanna et al, 2006, J
Clin Oncol, 24: 1575-81). Uepes TpM OHA IIOCJe XUMMOTepallMM, HO
nepen uHbYy3MeM KJIeTOK, KOCTHEM MO3IT HABJIAJICA TUIEPIJIaCTUUHEM C
IPUOIIUBUTEJIEHO 40% [IopaxeHneM CLL. JleMKO3HEE KJIETKU
DKCIPecCUupoBaaM Jerkykn kKanmna-uens u CD5, CD19, CD20 m CD23.
[MUTOTeHeTUUYECKUM aHaJIM3 IIoKaszaJl HaJluuMe OBYX OTIEeJIbHHX KJIOHOB C
moTepemn XPOMOCOMHOTO JIOKyCa 17p " JIOKyCa TP53
(46,XY,del (17) (pl2) [5]1/46,XY,der (17)t (17;21) (gl0;gl0) [5]/46,XY]|
14]). Uepes UeTHpe OHA I[I0OCJe XUMUOTEepalMM IIalMeHTy BBOIWIIU, B
ofmer  CJIOXHOCTH, 3x108 T-KJIETOK, nus3 KOTOPHIX 5% ABJIAJIMCE
TPaHCOYLUPOBaHHBEMA - B obmen CJIOXHOCTH, 1,42x107
TPaHCOYLMPOBAHHEIX KJIETOK (1,46x10° KJIETOK Ha KWUJIOTpamM) ,
pa3meJleHHHX Ha TpM [OoCJieloBaTeJIbHEe eXeIOHeBHHE BHYTPUBEHHBE
uHOy3um (10% B mewr 1, 30% B medHr 2 m 60% B @meHb 3). Ilocge
MHOY3MM He BBOOWJIM LUUTOKMHEL. He oTMeuas TOKCUUeCKUX 5HOdekToB
mocJjie MHQY3UM.

Tabmauua 5

VmeHTHOUKATOPE [IOCJIEeNOBaTEeJIbHOCTM IJia BeKTopa pELPS-CD19-BBz

OJIA TIlepeladl TI'€HOB

SEQ ID NO: N WOEHTUYHOCTDE

SEQ ID NO: 1 BexTop pELPS-CD19-BRZ (mocyiedoBaTeJIbHOCTDL

HYKJIEMHOBOM KMCJIOTEH)

SEQ ID NO: 2 U3 RSV (mocjemoBaTeJIbHOCTL HYKJIEMHOBOM
KVCJIOTEL)

SEQ ID NO: 3 R-ntoBTOp BUU (mnocienoBaTeJIbHOCTL HYKJIEMHOBOMU
KVCJIOTEL)

SEQ ID NO: 4 Ub-noBTOp BHMU (IOCJemoBaTeJIBHOCTL HYKJIEMHOBOM

KIMCJIOTH )

SEQ ID NO: 5 YacTe Gag/Pol (mocjiemoBaTeJIbHOCTL HYKJIEMHOBOM

KIMCJIOTH )
SEQ ID NO: 6 cPPT (mocJjiemoBaTeJIbLHOCTL HYKJIEMHOBOM KMCJIOTEH)
SEQ ID NO: 7 [lpomoTop EF1 ansda (mocijemoBaTeJIbHOCTB

HYKJIEMHOBOM KMCJIOTH)
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SEQ ID NO: 8 CD19-BBZ CAR (mocJjiemDoBaTeJIbHOCTE HYKJIEMHOBOM
KIMCJIOTH)
SEQ ID NO: 9 Hu Woodchuck PRE (mociienoBaTeJIbHOCTH
HYKJIEMHOBOW KMCJIOTEHI)
SEQ ID NO: 10 R-TIOBTOP ([IOCJEeNOBATEJBHOCTE HYKJIEMHOBOM
KMCJIOTEHI)
SEQ ID NO: 11 Ub-mntoBTOP (ImocjIefoBaTEeJIbHOCTL HYKJIEMHOBOM
KMCJIOTH)
SEQ ID NO: 12 CD19-BBZ CAR (aMMHOKMCJIOTHAaSA
[IOCJIenOoBaTeJIbHOCTD )
SEQ ID NO: 13 JlunepHasa nocjemoBaTeJIbHOCTE CDS
(mocJIemoBaTEeJIbLHOCTEL HYKJIEMHOBOM KMCJIOTEH)
SEQ ID NO: 14 scFv npormur CD19 (nocienoBaTeJIbHOCTB
HYKJIEMHOBOW KMCJIOTH)
SEQ ID NO: 15 MapHUPHE OoMeH CD8 (mocjeloBaTeJIbHOCTDL
HYKJIEMHOBOWM KMCJIOTH)
SEQ ID NO: 16 TpaHcMeMOpaHHHM OoMeH CD8 (mocjeloBaTeJIbHOCTDL
HYKJIEMHOBOWM KMCJIOTH)
SEQ ID NO: 17 4-1BB (mocJjiemoBaTeJIbHOCTL HYKJIEMHOBOM
KIMCJIOTH)
SEQ ID NO: 18 CD3-gzeTa (IocjeloBaTeJIbHOCTL HYKJIEMHOBOM
KMCJIOTEHI)
SEQ ID NO: 19 JIMmepHasa nocjemoBaTeJIbHOCTE CDS
(aMMHOKMCJIOTHASA IIOCJeNOBAaTEeJIbHOCTE )
SEQ ID NO: 20 scFv nporur CD19 (aMMHOKMCJIOTHAaS
[IOCJIenOoBaTeJIbHOCTD )
SEQ ID NO: 21 MapHUPHEY OoMeH CD8 (aMMHOKMCJIOTHAaS
[IOCJIEDOBaATEJIbHOCTD )
SEQ ID NO: 22 TpaHcMeMOpaHHEM OoMeH CD8 (aMMHOKMCJIOTHAS
IIOCJIEIOBaATEeJIbHOCTD )
SEQ ID NO: 23 4-1BB (aMMHOKMCJIOTHAA IIOCJIedOBAaTEJILHOCTE)
SEQ ID NO: 24 CD3-m3eTa (aMMHOKMCIIOTHAS IIOCJIeOOBATEJILHOCTE)

VM CIIELT

KIIMHMYECKMIM OTBeT M OlleHKa

qepeB YeTHpHanollaTb OHeM IIocJe HepBOﬁ MH@VBMM IIallMeHT Ha4dalJl

EIBaAThb

03HOO " cybdebpumnmureT, aCCOLUMUPOBaHHBM

C
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YVTOMJISEMOCTRIO CTeIIeHrM 2. B TeueHMe cJelyiommMx 5 pOHelM 03HOO
YCUIMBaJICS, M TeMlepaTypa NOBHmajack npo 39,2°C  (102,5°F),
COIIPOBOXIOAACH o3HOOOM, [IOBHIIEHHEM  I[IOTOOTIOEJIEHUEM, nmoTepen
anrneTuTa, TOMHOTOM M IMapeel. Y Hero He HabIoOalM pecOMpaTOpPHHX
MM CEPHOEYHEX CHMITOMOB. IO I[IPMUMHE JIMXOPaIKM OCYIMeCTBJIAIN
peHTreHOTpadMio TPYOHOM KJIETKM UM IIOCEeBH KPOBM, MOUM M Kaja, U
BCe OHM SABJISJIMCH HEeTaTUBHLIMM MWJIM HOPMaJIbHEMM. CHUHOPOM paclamna
ONIYXOJIM IOMATHOCTUPOBAaJM B OeHb 22 1ocje uHOy3um (purypa 12B).
YpoBeHbL MOUEBOM KMCJIOTH cocTaBjisajl 10,6 M Ha »peummrtp (630,5

MMOJIE Ha JMTpP), YPOBeHbL o¢ochopa cocTaBssgya 4,7 MI Ha OeUUJIUTP

(1,5 MMOJB Ha JUTP) (HopMaJIbHEM OMamnazoH: 2,4 nmo 4,7 MI' Ha
OeLUINTP [oT 0,8 bife) 1,5 ™MMOJIB Ha JuUTpR]), U  YPOBeHb
JakTarneruaporeHas3s cocTaejgsain 1130 E  Ha JwmTp (HOpMaJIb HEM
ovanas3oH: oT 98 gpmo 192). Habmojaly T[OIpM3HaAKM OCTPOM T[IOUYeUuHOMU

HENOCTATOUHOCTM C YPOBHEM KpeaTMHMHa 2,60 MI' Ha meumautp (229,8
MMOJIL Ha JMTp) (HavaJbHHM ypoBeHb: <1,0 MI' Ha IDeumauTtp [<88,4
MMOJIE Ha JmTp]). IlallMeHTa TOCOUTAJIMU3UPOBAIM U  JIeUWJIM C
MCIIOJIL30BaHMEM XMAOKOCTHOM peaHMMaluuM U pacOypuKasbe. YPOBEHD
MOUEBOM KMCJIOTH BO3BpamalJicd K HOpMaJIbHOMY OMalla30Hy B TeueHUe
24 4YacoB, a YpPOBEeHb KpeaTMHMHa - B TeueHMe 3 QOHEW; eTo
BHIIMCHBAJIM M3 OOJBHMIE B HOeHb 4. VYpPORBReHBb JaKTaTIeIMAOPOIeHaS3EH
CHWXAJICA IIOCTEIEeHHO, CTaHOBACH HOPMAJIbHHEM B TeUeHMe CJeOyrlero
MecHdla.

Ko mHiO 28 mnocyie uHOy3MM kJeTok CART-19 ameHonmaTusa OoJIbIIe
He 4BJ4Jlachk HaJbIOVMPYyeMOo¥, UM B IeHb 23 He HadJomalu IIPpU3HAKOB
CLL B KOCTHOM MO3Te (purypa 12C). KapuoTun CTaHOBUJICH
HOpMaJIbHEIM B 15 m3 15 kjeTok (46,XY), M TecTHUpPOBaAHME C IIOMOIBIO
FISH moka3hBaJiIo HeTaTUMBHEM pes3yJabTaT o Oejdeumu TP53 B 198 wus
200 wmccielyeMBIX KJIETOK; 5BTOT pes3yJbTaT CUMTAKnT HaxXOIOAMVMMCHS B
HOPMAaJILHEIX IIpernejlax y OTPpUIATeJILHEIX KOHTpOoJiIeM. AHaJIM3 C IIOMONLIO

IPOTOUYHOM  LUTOMETPUU He rnokasaJl OCTaTOUYHOTO CLL, n  He

OIpemesyiann B-KJIeTKU (<1% KJIETOK B IOUCKPMMMHALMOHHOM OKHE
CD5+CD10-CD19+CD23+ gmmMpoumToB) . KT, mnpoBemeHHas B OeHb 31

nocJjie MHOy3MM, IIOoKaszaJla pa3pelleHre aleHonatuu (ourypa 12D).
Uepes 3 m 6 MecdleB Iocje UHOy3mMu  kKJjeTok CART-19

dUBUMKAJILHOE mccijiegoBaHMe IIpoxXoOmiio Oes ocoBeHHOCTEMN, tes
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ompenejyieHMsa NaJbIVMPyeMOV aleHolaTuM, UM depes 3 Mecsdlla IocJe
MHOY3uM kJjeTok CART-19 nporommiam KT, IIOKAa3aBllyw IOJIUTEJIEHYIO
pemvuccuwn (ourypa 12D). lcciemoBaHMsa KOCTHOTO MO3Ta IIOoCie 3 UM 6
MecdlleB TakXe He IoKa3ajiM HaJauumd IIpM3HakoB CLL 110 »OaHHBEM
MOPQOJIOTMUECKOTO aHallM3a, KapMOTHUIMUeCcKOTO aHaam3a (46,XY) wuiu
aHaJM3a C IIOMOmBbI TIMPOTOUHOM UUMTOMETPHM, UYTO COIPOBOXIAJIOCH
OJINUTEJIbHEIM OTCYTCTBMEM HOPMaJIbHHX B-KJIeTOK. PemMmccuda IOJMJIack B
TeueHMe I10 MeHblel Mepe 10 MecHleB.

ToxkcHuHble 30PeKTH kJeTok CART-19

VHQY3UM KJIEeTOK He OKa3HBaJIM OCTPHX TOKCUUECKMX 20PPeKTOB.
EIVMHCTBEHHBEM OTMEUEHHBM 3HAUMTEJIBLHBEM (cTeneHM 3 maM 4) MoOOUHHM
50PeKTOM ABJIAJICA CHHIOPOM paclama OIIyXOJM CTeleHU 3, OIMCHBAEMEMN
BHIIe. Y TIaluMeHTa HaOIooaluM JIMMQOIIEeHMK CTeleHM 1 Ha HadaJIbHOM
YPOBHE U JIMMQOIIEHUK CTEeleHM 2 WMIM 3, HauuMHasd CO OHA 1 M 3aTeM B
TeueHMe II0 MeHbHIel Mepe 10 MecdalleB IIocJjie Tepanluu. JIMMOOIIeHUIOo
creneHn 4 c abCOJIOTHEM KOJMUeCTBOM JuMbpoumTor 140 KJIeTOK Ha
KyOMUEeCKUM MUJIJIMMETP PeTuUcCTpMpOBalM B IOeHb 19, HO co IOHA 22 B
TedeHNe IO MeHbmem Mepe 10 MecsaneB abCoOJIIOTHOE KOJUUECTRBO
JUMMOOUMTOB HaxXOoIOUJIOChk B OuanasocHe oT 390 gpmo 780 kJeTok Ha
KyOMUeCKUM MWIIMMeTp (JuMboleHUS CTeleHM 2 uiau 3) . Y HDaluueHTa
HabJooaaM TPaH3UTOPHYH TPOMOOUMTOIEHMI cTeneHrn 1 (KOJIMUECTEO
TpoMOboumuTOoB OT 98000 mo 131000 Ha KyOMUECKMUV MWJIJIMMETP) CO IOHSA
19 no peHb 26 U HeWTpomneHun cTerleHu 1 wiamu 2 (abCcoJoTHOe
KOJIMUECTBO HeTpodmsioB oT 1090 mo 1630 Ha KyOUUECKUM MUILJIIMMETP)
co nHa 17 no pmeHs 33. [pyI'Me U CHUMIITOME, BO3MOXHO, OTHOCHAMMUECSH
K VCCIJelyeMOMy JIeUeHMD, BKJIOYaJIN [IOBEIIEHU I YPOBHEN
aMMHOTpaHchepa3H " meJIOUHOM dpocdbaTasu CTelleHun 1 " 2,
pa3BUBaBmMECS B TeueHue 17 OHeM TIIocJe IIepBOM UHOY3UUM U
paspemaBmmecsa B HOeHb 33. CHUCTEeMHBE CHUMIITOME CTeleHu 1 u 2
BKJIOUAJINM JIMXOpalKy, ©O3HOD, I[IOBHIIEHHOE I[IOTOOTHEJIEHME, MHAJITUMU,
TOJIOBHEIe OOJIM M  TOWHOTY. I'mnoraMmMarJioOyJIMHEMUD  CTEeNleHUu 2
KOPPEKTUPORBAJIM BHYTPUBEHHHMY MHQY3MAMM MMMYHOTJIOOYJIMHA .

AHaJM3 LIMUTOKMHOB B CEIBOPOTKE M KOCTHOM MO3T'€

KimHMue cKkum OTBEeT raumMeHTa COIIPOBOXIOAJIC A 3aMenJIe HHEIM
[IOBHIMEHVEM YPOBHENM BOCHAJUTEJIBHEX LIUTOKMHOB (durype 13A-13D),

TOe YpPOBHUM MHTepbepoHa Yy, MHTepdepOH Y-UYBCTBUTEJIBHHX XEeMOKMHOB
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CXCL9 m CXCL10 m wuHTepJleMKMHa-6 HABJIaIMCcbk B 160 pasz ©OoJiee
BHICOKMMM, UYeM HadaJlbHEEe YPOBHM. II0 BpeMeHM I[IOBHIEHMVE YPOBHEeN
LUMTOKMHOB COINPOBOXIOAJIO KJIMHUUECKME CHUMIITOMHE, IOCTMUI'as IMKa Cc 17
10 23 OHM IOCJe HNepBOM MHOY3MM KJeToKk CART-19.

V3MepdiiM yPOBHM LUTOKMHOB B CYIlepHaTaHTax Cepuy acClupaToB
KOCTHOTO MO3Ta M Habjomalu OPpM3HAKKM aKTHUBalUM WMMYyHHOM CUCTEME
(dburypa 13E). OTMeuasM 3HauMMOe IIOBHIIeHMe MHTepdepoHa Yy, CXCL9,
MHTepJIeMKHa-6 U PacTBOPMMOTO  pPelelNTopa MHTepJIeMKMHa-2  II0
CpaBHEHMIK C HadvaJIbHEMM YPOBHAMM 3a IOeHb IO MHQYy3uM T-KJIETOK;
3HaueHMa OOCTUTAaJIM IIMKa B IOeHb 23 [ocje IIepBoM MHOYBUM KIIETOK
CART-19. [IloBHIIEHME LIMTOKMHOB B KOCTHOM MO3T'e COBIamajlo C
[IOBHIMEHVEM YPOBHSA JIEMKO3HEIX KJIETOK M3 KOCTHOTO MO3Ta. YPOBEeHDb
bakTOpa HEKpO3a ONyXOJM B CHBOPOTKE M KOCTHOM MO3T'e OCTaBaJICA
HEV3MEHHEM.

OKCIIaHCUA U IIogoepXaHre T-KJIETOK C XVIMEPHEIM aHTHWI'€HHEM

peuneriITOpoM

C IIOMOIIBIO [P B peaJlbHOM BpeMeH!U onpeneisain IHK,
KOOUPYHIYD XMMEPHBEM aHTUITEeHHBEM pelenTop OpoTue CD19 (CAR19),
HauMHasg CcO OHA 1 [ocjie nepeor uHOy3uMm (durypa 14A). OTMeuasn
SKCIHAaHCUI KJEeTOK 1in vivo 6oJjiee ueM Ha 3 MopdOKa KO IOHIO 21 1mocJe
MHOYy3MM. Ha OUMKOBHEX YPOBHAX KJIeTku CART-19 B KpPOBM COCTAaBJIAIU
BoJiee 20% UMPKYJIUPYIIUX — JIMMPOLMTOR ; 5TV  I[IMKOBHE  YPOBHHU
COBIIAIaJiM C PasBUTHMEM CHCTEMHEX CUMITOMOB, CHMHIpPOMa paclala
onyxoJsiM (durypa 12B) U IIOBHIIEHMEM YPOBHEM LUTOKMHOB B CHEHBOPOTKE
(dburypa 13A-13D). Kierxkum CART-19 ocTaBaJiMChb OlIpeleligieMbMM [IpU
BHICOKMX YPOBHAX UYepe3 6 MecsdalleB IIocjie MHOY3UM, XOTS BHAUEHUS
CHMXaJIMCh Ha IIOPAO0OK OTHOCHUTEJILHO TIIMKOBHX YPOBHeM. Bpewms
yIOBOeHMSa T-KJIeTOK C XMMEPHEIM aHTUI€HHBEM PEIENITOPOM B KpPOBU
COCTaBJIAJIO TPUOIMBUTEJIEHO 1,2 IOHA CO BPEeMeHeM IIOJIYBHBeOeHUs 31
IEHE .

T-KJIeTKu C XVIMEPHEIM aHTUMI'€HHEIM DPelellITOPOM B KOCTHOM MO3Te

Kimerkn CART-19 omnpenenanu B 2 o0pas3llaXx KOCTHOI'O MO3Ta,
HauMHasgd CcoO nOHa 23 1[nocje IOepBov uMHOy3MM (durypa 14B), u oHHM
COXPaHAJIMChL B TeueHMe I[I0 MeHblley Mepe 6 MecsdlleB CO BpeMeHeM
IoJiyBEIBeneHusa 34 nHa. HauboJjlee BHCOKME YPOBHUM KJjleTok CART-19 B

KOCTHOM MO3Te OIpenNesialM IIpK I[IepBOM OOCJIeIOBaHUM UYepe3s 23 OHA
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IoCJie IMepBOM MHOY3MM, UYTO COBIamaJlo C MHOYKUMEeV MMMYHHOTO
OTBEeTa, Ha UTO YKal3HBalT [IPpOQMIM CeKpelMM LMTOKMHOB (durypa
13E). AHaJM3 acoupaToB KOCTHOTO MO3Ta C IIOMOWBK IIPOTOYHOM
UUTOMETPUM CBUIOETEJILECTBYEeT O KJOHAJBHOM BrcHaHcumu CD5+CD19+
KJIETOK Ha HadaJIbHOM YPOBHe, OTCYTCTByKIMX udepe3s 1 Mecdll IOcCJje
MHOY3MM M B ofOpaslle, I[IOJYUYeHHOM uepe3 3 Mecdla I[IocJe MHQY3UU
(DaHHEIe He IpelCTaBJIEHH) . IloCJe JiedeHMSA He OIpenesidajiM HaJluuudg
HOPMaJIbHHX B-kjieTok (durypa 14C).

JleueHune Ay TOJIOT'MTUHBEIMI I'eHeTHYeCKIM MO,JIM@_)MLT,MpOBaHHBIMM

kJleTkammu CART-19

B HacTOAmeM OOMCaHMM TIIPeldCTaBJIEHO 3aMelJIEHHOE pPas3BUTHE
CUHIpOMa paclaia OIyXOJM ¥ IIOJIHHM OTBeT uepes 3 HeIeJM IIOocJe
JIEUEeHUSS ayTOJIOTHMUYHBEMMY T-KJIETKaMM, TI'eHeTUUECKM MOIOUOUIIMPOBaHHBEMA
I0JIS BO3OeMcTBMA Ha CD19 nocpeICTBOM TPaHCOYKUUM JIEHTUBUPYCHBM
BEKTOPOM, BKCIpeccupyomM sckFv npotur CD19, coeIMHEHHOEe C
CUTHaJIbLHEIMM @OoMeHaMn CD3-m3eTa m CD137 (4-1BB). I'eHeTHMUecCcKMU
MOIMOUUIMPOBAHHEIE KJIETKM IIPUCYTCTBOBaJIM B KOCTHOM MO3Te IIpU
BHICOKMX VYVPOBHAX B TeueHMe IIO MeHbIIeM Mepe 6 MecslleB IocJe
MHOY3UM. BO3HMKHOBeHMe CD19-cneumMdrMuHOTO MMMYHHOT'O OTBETa B
KOCTHOM MO3Te IOEeMOHCTPUMPOBAaJM IIOCPeICTBOM BpPEMEHHOM OMHAMUKU
BEICBOOOXI eHN A UMTOKMHOB 7 YHUUTOXEHM A JIEMKO3HEIX KJIETOK,
COBIamanmero C IIMKOBOM MHOMIbLTpaluel T-rJIeTKaMy C XVMEepPHHM
AHTUTEeHHEIM pPelelTopoM. PaHee He coofmalaM O Pa3BUTHUM CHHIPOMA
pacrama OIyXOJM IIoCJle KJIeTOUHOM UuMMyHOoTepamnuu (Baeksgaard et
al., 2003, Cancer Chemother Pharmacol, 51: 187-92).

TleHeTHUeCcKkMe MaHUIYJIALUMM C ayTOJOTMUHEMM T-KJIeTKaMM IOJIA
BOBIEeMCTBUA Ha CHeluduuecKMre  OIIyXOJIeBHe aHTUITEeHH  ABJISeTCH
IpUBJIEeKaTeJLHOM cTpaTerven oJs Tepalnu 3JIOKAUYEeCTBEHHHX
HoBoOOpaszoBauu (Sadelain et al., 2009, Curr Opin Immunol, 21:
215-23; Jena et al., 2010, Blood, 116: 1035-44). BaxHoM
XapakKTepUCTUKOM IoOxona, OpelcTaBJIEeHHOTO B HAaCTOAmEeM OIMCaHuM,
ABJIAeTCAd TO, UYTO T-KJIETKM C XVMMEPHBEIM aHTUTEHHBM PEIEITOPOM
MOTYT pPacIllO3HaBaThk OIIYyXOJIEBEHE MMIIeHM 0e3 pecTpuMKUuM 1o HLA
TakuM o00pas30M, UTO MOXHO KOHCTPYyUpOBaTh "IOTOBHE" XMMEepPHHE
aHTUIT' €HHEIE PeLenTOopH oJis Oy XOJIen C MMPOKMM CIIEKTPOM

I'MICTOJIOTMUYECKIUMX XapaKTeprCTHMK . Hiisa Tepalinm 3JIOKaueCTBEHHEIX
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HOBOODOpPAa30BaHUM MCIOJbL30BaJM JIEHTUBUPYCHEIE BEeKTOPH Ha OCHOBe
BMU, nomxom, KOTOPHM MOXeT o6JamaThk HEeKOTOPHMM IIpeuMylecCTBaMA
[I0 CpaBHEHUIO C MUCIOJIE30BaAHMEM PETPOBUMPYCHEIX BeKTOpPOB (June et
al., 2009, Nat Rev Immunol, 9: 704-16).

B NpelbIyIImx MCCJIeIOBaHMAX T-KJIETOK C XVIMEPHEIMN
QHTUTEeHHEIMM pelelTopaMy OOBeKTUBHEE OTBETHE OIYyXOJM ABJIAJINUCH
YMEPEeHHBEIMM, U IOpoJubepalrs MOIUPUIMPOBAHHEX KJIETOK 1in Vvivo He
aBJigiiack mymresibHOM (Kershaw et al., 2006, Clin Cancer Res, 12:
6106-15; Till et al., 2008, Blood, 112: 2261-71; Pule et al.,
2008, Nat Med, 14: 1264-70). Brentjens ¢ coaBT. OoIyOJIMKOBAaJIU
IpenBapUTEJIbHEE Pe3yJbTAaTH  KJIMHWUECKOTO  MCIBTAHMA  XMMEPHHX
AHTUTEHHEIX pelenNTopoB OpoTue CD19, CcoOeOIMHEHHHX C CUI'HAaJIbHBEM
noMeHoM CD28, u oOHapyXMBaJIM TPaH3MTOPHBEE OTBETH OIYyXOJM Y IOBYX
13 Tpex naumMeHToB ¢ CLL Ha nos3gHeV crazum (Brentjens et al.,
2010, Mol Ther, 18: ©666-8) ; OIOHAaKO, XUMEepHEE  aHTUTEeHHEEe
PEeLenTopH OBCTPO McUe3aJlM M3 LIUPKYJISLNN.

HeoxmoaHHEM ABJIAJIOCH TO, uTo OUeHb HM3Kasd nosa
VHQY3UPOBAHHEX T-KJIETOK C XMMEPHHMM AaHTUITEHHEIMM pPeleNTopaMn
MOXeT IIPUMBOOMTE K KIMHUUECKM BHPaXEeHHOMY IIPOTUBOOIIYXOJIEBOMY
oTeeTy. ®akTMUecKM, no3a UHPY3MPOBAHHEX T-KJIETOK C XMMEPHEMU
AHTUTEeHHEIMM pelenTopaMu 1,5x10° Ha kujJorpaMM 4BJdJack Ha
HEeCKOJIbKO TIopAnkoB ©OoJlee HM3KOM, UYeM IOO3H, MUCIOJbL3yeMbse B
IpenbOyImx MccJedoBaHMAX T-KJIETOK, MOIMOUUIMPOBAaHHEIX OJis
DKCIIPEeCCUM XMMEPHEX AaHTUIEHHHX pPelelTOpOB WM TpPaHCTeHHHX T-
KJIETOUHHX pellenTopoB (Kershaw et al., 2006, Clin Cancer Res,
12: 6106-15; Brentjens et al., 2010, Mol Ther, 18: 666-8;
Morgan et al., 2010, Mol Ther, 18: 843-51; Johnson et al.,
2009, Blood, 114: 535-46). Be3 xejlaHMa OHBTL CBS3aHHBEM KaKOM-—
JIMBO KOHKPETHOM Teopuel, IOpennojarainT, UTO XUMMOTepalMsa MOoXeT
YCUIVMBATh 30QEKTH XMMEPHOT'O aHTHMIE€HHOTO PEelenTopa.

InuTesbHOEe MnonnepXaHue kJeTok CART-19 B KpPOBM M KOCTHOM

MO3Te IIalilleHTa ABJIAETCA pre3syJjlETaToOM BKJIOUEHNMA CHYT'HaJIEHOT'O

IOMeHa 4-1BB. BepodaTHO, orocpenoBaHHasa KJIeTKaMM CART-19
SIIMM/HALIM A HOpPMAaJIbHHEIX B-xJjeTOoK obJeruana MHIY KLINIO
VMMYHOJIOTMYEeCKOM TOJIEPAHTHOCTH K XUMEPHOMY aHTUTeHHOMY

peluenTopy, T.K. KJeTku CART-19, »sKcHOpeccHUupyllMe OOHOLEIOUeUHHM
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bparMeHT aHTUTeJla Fv, comepXamMi I[IOCJIeOOBATEJILHOCTHM MBIIM, He
OTTOPTaJMCh. YUUTHBAaSA OTCYTCTBHUe onpeneiyseMex CD19-Mo3UTUBHEIX
JIEMKO3HEIX KJIETOK Y STOTO IIallMeHTa, M 0e3 XeJjaHuda OBHTL CBSA3aHHBM
Kakom-Jmbo KOHKpPEeTHOM’ Teopuen, MOXHO OpennojiararTs, UTo
roMeocTasa T-xJjleTOK C XYIMEPHBEIMN aHTUT €HHEIMU pelenTopamMm
OoCTUTadM, IO MeHbIleM Mepe, YaCTUUYHO B pe3yjbTaTe CTUMYJISLUMA,
OCYMEeCTRBJISEMOV pPaHHMMKM IIpelmecTBeHHMKaMM B-KJIeTOK, T.K. OHU
HauMHalT IIO4BJIATHCSA B KOCTHOM MO3Te. M300peTeHMe OTHOCUTCH K
OBDHaApPYyXEeHUK  TOTO, UyToO  MOXEeT CylmeCcTBOBaThH HOBHI  MeXaHU3M
nognepXaHmsa T-KJIeTOK "mamsaTu" C XUMEePHBEMMA AHTUT €HHBEIMU
pelenTopamMm.

Xora CD19 4gBjageTcsda TIOIPUBJIEKATEJILHOM OINYXOJEeBOWM MHUIEeHLID C
SKCIOpeccHuey, OTIpaHMUeHHOV HOPMAaJIBHEMM U 3JIOKaYeCTBEHHBIMM B-
KJIeTKaMy, CYIeCTBYT COMHEHUsa, UTO HoagmepXxaHre T-KJIeTOK C
XVIMEPHLEIMM AaHTUTEHHBEIMM PelelTopaMy MOXeT OIlIoCPeOoBaTh IJIMUTEJIbHBIM
nedpmuunuT B-kjeTok. ®aKTHUUECKM, Yy IMallMeHTa B-KJETKM OTCYTCTBYT B
KPOBM M KOCTHOM MO3Te B TeueHMe IO MeHbIleM Mepe 6 MecCcslleB IocJe
MHQY3MM. Y DTOTO HallMeHTa He Habomaly PeUMOVNBUPYINUX MHOeKLMN.
BoszpmernicTBMe Ha B-kJeTku udepes CD20 ¢ MCHOJIE30BaHMEM pPUTYKCcuMaba
apiaseTcad »0OeKTHUBHOM M OTHOCUTEJNBLHO ©Oes0laCHOM cCTpaTerueyr OJd
IalMeHTOB C B-KJIEeTOUHBIMM HeOIJIa3MAMM, U OJIUTeJIbHasd B-KJleTouHasd
JuMboneHMsa IonmaeTcsa JedveHmio (Molina, 2008, Ann Rev Med, 59:
237-50) . CoofmajgmM © TOM, UTO Yy IMallMeHTOB, IIOOBepTaeMHX JIeUeHUO
puTykcuMadtoM, B-KJIETKM BO3BpalMalTCsa B TeueHMe 6 MecdlleB I0ocJe
IpekpameHmsa Tepalun. o CUMX TIO0Pp He WM3BECTHO, IMIPOUCXOOUT JIU
Takoe BOCCTAaHOBJIeHMe Yy IallMeHTOB, Y KOTOPHX 1in vivo COXpaHAanTCH
T-KJIeTKM IIPOTUB B-KJIETOK.

[laumeHTH, cCTpamakomue CLL ¢ pgejgeuuamm TP53, wmMMeaIM KOPOTKME
PEMUCCHM TIOCJIE CTaHIOAPTHEX Ccrocobor Tepanuu (Dohner et al,
1995, Blood, 85: 1580-9). AJJOoTpaHCILJIaHTaAlLMsa KOCTHOTO MO3Ta
ABJIAETCH €IVMHCTBEHHBM IIO0IXONOM, BHIHBAKIKVM IJIWUTEJIBHEHE PEMUCCUN
y TnaumeHToB ¢ CLL Ha no3nHen cramuu (Gribben et al., 201 1,
Biol Blood Marrow Transplant, 17: Suppl:563-570). OpmHako
IIOJIYUEHHEM BHPaXeHHHM 20dexkT "TpaHCIJIaHTAT T[POTUB OIyxXoJu"
AaCCOLMMPOBaAH CO 3HAUMTEJIBHOM CMEePTHOCTBI II0 IIPUMUMHE BHCOKOM

YAaCTOTH XPOHMUECKOM peakluuu "TpaHCIJlaHTaT I[OIPOTUR xXO03auHa'",
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ABJIAKIMENCSA OCOBOEHHO TSXKeJIOM Yy IIOXMJIBEIX IIallMeHTOB — Tex, KTO, Kak
npaBuJio, cTpamaeT CLL (Gribben et al., 2011, Biol Blood Marrow
Transplant, 17: Suppl:S63-S70; Sorror et al., 2008, Blood, 111:
446-52) . IaHHBHE, IIpPenOCcTaBJIeHHEE B HaCTOAIEM OIMCAaHUM, II03BOJILKT
openrnojlaraTb, YTO TIeHEeTUUEeCKU MOOUOUUUPOBAHHEE ayTOJIOTMUHBEEe T-
KJIETKM MOT'YT [IPeOomNoJieBaThb STO OI'paHUUeHUE.

BaMeIJIeHHOEe HauvaJlo CHMHIpOMa paclala OIYyXOJM ¥ CeKpeluu
HMTOKMHOB B KOMOMHALMM C MHTEHCHMBHOM DKCIaHcuel T-KJIeTOK C
XVMEPHEMM  aHTHUTeHHHMM pelenTopaMs 1in  Vvivo ¥ 3HAUUTEJLHOM
IPOTUBOJIEMKO3HOM AKTMBHOCTBID  YKa3HEBAT Ha 3HAUUTEJILHEE U
OJIMTeJIbHEE 530PeKTopHEe OyHKIMM KJeTok CART-19. DSKCIEepVMMeHTH,
IpencTaBJIEHHEE B HaCTOAMEM OIMCaHMM, YKa3HBalT Ha aKTUBHOCTB
STOM TepaluM ¥ [ABJIATCAI OCHOBOM MIJIA IOIOPOOHHX MCCIeIOoBaHUM
ayTOJIOTUUHEIX T-KJIeTOK, TeHeTUUeCKHU MOIMOUIIMPOBaHHEIX oJis
BO3OeMCcTBMA Ha CD19 (M OpyTMe MUIIeHM) I[IOCPEOCTBOM TPAHCIYKIUU
XVMEPHOT'O aHTUMI'€HHOT'O pellenTopa, COEIMHEHHOTO C AaKTUBHBEMMU
CUTHaJBHHMM OOMeHaMM. B oOTJMuUMe OT aHTUTeJIO-OIoCpedOoBaHHOM
TepalMy MOOUOUUMPOBaHHEE T-KJIEeTKM C XVMMEPHBIMM  aHTUI'€HHBEMU
pelenTopamMmu o06JamalT IIOTEeHILMAaJIOM BOCIPOMB3BeOeHMA 1in vivo, ¥ UXx
OJIMTeJIbHOE TIoOIepXaHMe MOXeT IIPMBOIOUTE K OJIUTEJIBHOMY KOHTPOJI
onyxoJu. IOBYM IpyI'MM HalleHTamM ¢ CLL Ha HO3OHEeM CcTaIuM Takxe
npoBoImM MHOY3MM CART-19 1no »ToMy IMOPOTOKOJNY, UM Yy BCexX Tpex
PasBMBAJIMCh OTBETH ONYyXOJM. OTU Pe3yJLTATH TpedylT IPOIOJIKEeHUI
uccyienoBaHuyt CD19-mepeHalNpaBJaglmux T-KJIeTOK B OTHOmeHMM B-
KJIETOUHHX HeOoIlJlas3ul.

TakuM o0Bpas30M, OIMCAHMA KaxOoTr'o IIaTeHTa, IIaTeHTHOM 3asBKU
¥ nyoamMKauuy, T[IPOLUMTUMPOBAHHEIE B HACTOAMEM OINMCAHUM BKJIKUYAT B
HacToAmlee OINMCaHME B KaudeCTBe CCHUIKM B TIIOJIJHOM oO0O0BeMe. XOTS 3TO
n300peTeHre  ONMCHBAKT co CCHJIKOM Ha  KOHKpPEeTHHEEe  BapMaHTH
OCYMeCTBJIEHK, OUEeBMIHO, UYUTO IpYyIMe CIelMaJIMCTH B 5STOoM o06JacTu
MOTYT pa3pabaTHBaTE IPYI'Me BapMaHTH OCYMECTBJIEHUS ¥ BapMaHTH
3TOTO n300peTeHnd ez OTKJIOHEHUSA oT CymHOCTM ¥  ofObeMa
nzobpereHus. dopmysla M300peTeHMA IpedHa3HadeHa JIS BKJIIOUYEHUS

BCeX TaKIMX BapMaHTOB OCYHEeCTBJIEHNMA M SKBUMBaAJIEHTHEIX BapMaHTOB.
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<400> 1
gcgcgctcac tggccgtcgt tttacaacgt cgtgactggg aaaaccctgg cgttacccaa 60
cttaatcgcc ttgcagcaca tcccecceccttte gccagcectgge gtaatagcga agaggcccgc 120
accgatcgcce cttcccaaca gttgcgcage ctgaatggcg aatgggacgc gccctgtagce 180
ggcgcattaa gcgcggcggg tgtggtggtt acgcgcagcg tgaccgctac acttgccagce 240
gccctagecge ccgcectecttt cgetttette ccttecttte tecgceccacgtt cgceccggettt 300
cccegtcaag ctctaaatcg ggggctccecct ttagggttcce gatttagtgce tttacggcac 360
ctcgacccca aaaaacttga ttagggtgat ggttcacgta gtgggccatc gccctgatag 420
acggtttttc gccctttgac gttggagtcc acgttcttta atagtggact cttgttccaa 480
actggaacaa cactcaaccc tatctcggtc tattcttttg atttataagg gattttgccg 540
atttcggcct attggttaaa aaatgagctg atttaacaaa aatttaacgc gaattttaac 600
aaaatattaa cgcttacaat ttaggtggca cttttcgggg aaatgtgcgc ggaaccccta 660
tttgtttatt tttctaaata cattcaaata tgtatccgct catgagacaa taaccctgat 720
aaatgcttca ataatattga aaaaggaaga gtatgagtat tcaacatttc cgtgtcgccc 780
ttattccctt ttttgcggca ttttgccttce ctgtttttge tcacccagaa acgctggtga 840
aagtaaaaga tgctgaagat cagttgggtg cacgagtggg ttacatcgaa ctggatctca 900
acagcggtaa gatccttgag agttttcgcc ccgaagaacg ttttccaatg atgagcactt 960



ttaaagttct

gtcgccgceat

atcttacgga

acactgcggc

tgcacaacat

ccataccaaa

aactattaac

aggcggataa

ctgataaatc

atggtaagcc

aacgaaatag

accaagttta

tctaggtgaa

tccactgagc

tgcgcgtaat

cggatcaaga

caaatactgt

cgcctacata

cgtgtcttac

gaacgggggg

acctacagcg

atccggtaag

cctggtatcect

gatgctcgtc

tcctggectt

tggataaccg

agcgcagcga

ccgecgegttg

gcagtgagcg

actttatgct

gaaacagcta

agctggagct

gctatgtggc

acactattct

tggcatgaca

caacttactt

gggggatcat

cgacgagcgt

tggcgaacta

agttgcagga

tggagccggt

ctccegtatce

acagatcgct

ctcatatata

gatccttttt

gtcagacccc

ctgctgcttg

gctaccaact

tcttctagtg

cctecgcetetg

cgggttggac

ttcgtgcaca

tgagctatga

cggcagggtc

ttatagtcct

aggggggcgg

ttgctggcect

tattaccgcc

gtcagtgagc

gccgattcat

caacgcaatt

tccggcectcegt

tgaccatgat

gcaagcttaa

gcggtattat

cagaatgact

gtaagagaat

ctgacaacga

gtaactcgcc

gacaccacga

cttactctag

ccacttctgc

gagcgtgggt

gtagttatct

gagataggtg

ctttagattg

gataatctca

gtagaaaaga

CaaacCaaaaa

ctttttccga

tagccgtagt

ctaatcctgt

tcaagacgat

cagcccagct

gaaagcgcca

ggaacaggag

gtcgggtttce

agcctatgga

tttgctcaca

tttgagtgag

gaggaagcgg

taatgcagct

aatgtgagtt

atgttgtgtg

tacgccaagc

tgtagtctta

cccgtattga

tggttgagta

tatgcagtgc

tcggaggacc

ttgatcgttg

tgcctgtagce

cttccecggea

gctcggccect

ctcgcggtat

acacgacggg

cctcactgat

atttaaaact

tgaccaaaat

tcaaaggatc

aaccaccgct

aggtaactgg

taggccacca

taccagtggc

agttaccgga

tggagcgaac

cgcttceccecga

agcgcacgag

gccacctcectg

aaaacgccag

tgttctttcc

ctgataccgc

aagagcgccc

ggcacgacag

agctcactca

gaattgtgag

gcgcaattaa

tgcaatactc

cgccgggcaa

ctcaccagtc

tgccataacc

gaaggagcta

ggaaccggag

aatggcaaca

acaattaata

tccggetggce

cattgcagca

gagtcaggca

taagcattgg

tcatttttaa

cccttaacgt

ttcttgagat

accagcggtg

cttcagcaga

cttcaagaac

tgctgccagt

taaggcgcag

gacctacacc

agggagaaag

ggagcttcca

acttgagcgt

caacgcggcc

tgcgttatcc

tcgcecgecagce

aatacgcaaa

gtttcccgac

ttaggcaccc

cggataacaa

ccctcactaa

ttgtagtctt

gagcaactcg

acagaaaagc

atgagtgata

accgcttttt

ctgaatgaag

acgttgcgca

gactggatgg

tggtttattg

ctggggccag

actatggatg

taactgtcag

tttaaaagga

gagttttcgt

ccttttttte

gtttgtttgc

gcgcagatac

tctgtagcac

ggcgataagt

cggtcgggcet

gaactgagat

gcggacaggt

gggggaaacyg

cgatttttgt

tttttacggt

cctgattctg

cgaacgaccg

ccgcecctcetece

tggaaagcgg

caggctttac

tttcacacag

agggaacaaa

gcaacatggt
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1260
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2040
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2160
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aacgatgagt

ggaagtaagg

tggacgaacc

cataaacggg

gaacccactg

tctgttgtgt

ctctagcagt

cgacgcagga

agtacgccaa

agtattaagc

aagaaaaaat

gttaatcctg

ccatcccecttce

tattgtgtgc

gaagagcaaa

aggaggagat

tgaaccatta

agcagtggga

cgcagcgtca

gcagaacaat

gggcatcaag

gctcctgggg

tgctagttgg

ggacagagaa

ccagcaagaa

ttggtttaac

cttggtaggt

atattcacca

aggaatagaa

atctcgacgg

agaaggaaaa

aattccagca

tagcaacatg

tggtacgatc

actgaattgc

tctctctggt

cttaagcctc

gactctggta

ggcgcccgaa

ctcggcecttgce

aaattttgac

gggggagaat

ataaattaaa

gcctgttaga

agacaggatc

atcaaaggat

acaaaagtaa

atgagggaca

ggagtagcac

ataggagctt

atgacgctga

ttgctgaggyg

cagctccagg

atttggggtt

agtaataaat

attaacaatt

aagaatgaac

ataacaaatt

ttaagaatag

ttatcgtttc

gaagaaggtg

tatcgattag

gttatcttgg

gagacagggc

ccttacaagg

gtgccttatt

cgcattgcag

tagaccagat

aataaagctt

actagagatc

cagggacttg

tgaagcgcgc

tagcggaggc

tagatcgcga

acatatagta

aacatcagaa

agaagaactt

agagataaaa

gaccaccgca

attggagaag

ccaccaaggc

tgttcecttgg

cggtacaggc

ctattgaggc

caagaatcct

gctctggaaa

ctctggaaca

acacaagctt

aagaattatt

ggctgtggta

tttttgctgt

agacccacct

gagagagaga

actgtagccc

tagcagttca

aagaaacagc

agagaaaaag

aggaaggcaa

agatattgta

ctgagcctgg

gccttgagtg

cctcagaccc

aaagcgaaag

acggcaagag

tagaaggaga

tgggaaaaaa

tgggcaagca

ggctgtagac

agatcattat

gacaccaagg

cagcaagcgg

tgaattatat

aaagagaaga

gttcttggga

cagacaatta

gcaacagcat

ggctgtggaa

actcatttgc

gatttggaat

aatacactcc

ggaattagat

tataaaatta

actttctata

Ccccaaccccecg

cagagacaga

aggaatatgg

tgtagccagt

atacttcctc

caccgtgcat

cagacgggtc

tttaagtgcc

gagctctctg

cttcaagtag

ttttagtcag

ggaaaccaga

gcgaggggcyg

gagatgggtg

ttcggttaag

gggagctaga

aaatactggg

ataatacagt

aagctttaga

ccgctgatcet

aaatataaag

gtggtgcaga

gcagcaggaa

ttgtctggta

ctgttgcaac

agatacctaa

accactgctg

cacacgacct

ttaattgaag

aaatgggcaa

ttcataatga

gtgaatagag

aggggacccg

tccattcgat

cagctagatt

ggatatatag

ttaaaattag

gccgattggt

tgacatggat

tagctcgata

gctaactagg

tgtgtgcccg

tgtggaaaat

ggagctctct

gcgactggtyg

cgagagcgtc

gccaggggga

acgattcgca

acagctacaa

agcaaccctc

caagatagag

tcagacctgg

tagtaaaaat

gagaaaaaag

gcactatggg

tagtgcagca

tcacagtctg

aggatcaaca

tgccttggaa

ggatggagtg

aatcgcaaaa

gtttgtggaa

tagtaggagg

ttaggcaggg

acaggcccga

tagtgaacgg

gtacacattt

aagcagaagt

caggaagatg

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740
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gccagtaaaa

cgcctgttgg

aggagtaata

ggctgaacat

aggggggatt

acaaactaaa

ggacagcaga

gcagagcgca

ggtgcctaga

ctttttcccg

tttcgcaacg

ggcctcttta

gtgattcttg

taaggagccc

gtgcgaatct

taaaattttt

ggccaagatc

gcgtcccage

cgggggtagt

gccccgecect

ccgcttececcg

gcgggtgagt

gactccactg

acgtcgtctt

gtggagactg

tttgagtttg

ccatttcagg

ccgcectggect

tccctgtetg

agtaaatatt

catacatcaa

gattattctc

acagtacata

tgggcgggga

gaatctatga

cttaagacag

ggggggtaca

gaattacaaa

gatccagttt

catcgcccac

gaaggtggcg

agggtggggg

ggtttgccge

cgggttatgg

atcccgagcet

cttcgecctcg

ggtggcacct

gatgacctgc

tgcacactgg

gcacatgttc

ctcaagctgg

gggcggcaag

gccctgetge

cacccacaca

agtaccgggc

taggttgggg

aagttaggcc

gatcttggtt

tgtcgtgatc

tgctgctcca

cctctetggg

taaattggta

gattacactc

tcaccattag

cagacaatgg

tcaagcagga

ataaagaatt

cagtacaaat

gtgcagggga

aacaaattac

ggctgcattg

agtccccgag

cggggtaaac

agaaccgtat

cagaacacag

cccttgegtg

tcgggttgga

tgcttgagtt

tcgcgectgt

tgcgacgcectt

tatttcggtt

ggcgaggcgg

ccggectget

gctggccecgg

agggagctca

aaggaaaagg

gccgtccagg

ggaggggttt

agcttggcac

cattctcaag

tagaggatcc

cgccgeccagg

agacagagtc

tcagcagaaa

aggagtccca

caacctggag

cagcaatttc

atttggcatt

aaagaaaatt

ggcagtattc

aagaatagta

aaaaattcaa

atcacgtgag

aagttggggg

tgggaaagtg

ataagtgcag

gtaagtgccg

ccttgaatta

agtgggtggg

gaggcctgge

ctcgctgett

tttttctggc

tttggggccg

ggcctgcgag

ctggtgcctg

tcggcaccag

aaatggagga

gcctttceegt

cacctcgatt

tatgcgatgg

ttgatgtaat

cctcagacag

atggccttac

ccggacatcc

accatcagtt

ccagatggaa

tcaaggttca

caagaagata

accagtacta

ccctacaatc

ataggacagg

atccacaatt

gacataatag

aattttcggg

gctccggtgce

gaggggtcgg

atgtcgtgta

tagtcgccgt

tgtgtggttc

cttccacctg

agagttcgag

ctgggcgctg

tcgataagtc

aagatagtct

cgggcggcga

cgcggccacce

gcctegegec

ttgcgtgagc

cgcggcegcetce

cctcagccecgt

agttctcgag

agtttcccca

tctcecttgga

tggttcaaag

cagtgaccgc

agatgacaca

gcagggcaag

ctgttaaact

gtggcagtgg

ttgccactta

cagttaaggc

cccaaagtca

taagagatca

ttaaaagaaa

caacagacat

tttattacag

ccgtcagtgg

caattgaacc

ctggctccgce

gaacgttctt

ccgcgggcect

gctgcagtac

gccttgeget

gggccgecgce

tctagccatt

tgtaaatgcg

cggggccecegt

gagaatcgga

gccgtgtate

ggaaagatgg

gggagagcgg

cgcttcatgt

cttttggagt

cactgagtgg

atttgcccett

tttttttectt

cttgctcctg

gactacatcc

tcaggacatt

cctgatctac

gtctggaaca

cttttgccaa

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660
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cagggtaata

ggtggctcgg

ggacctggcc

tcattacccg

ctgggagtaa

accatcatca

gatgacacag

gactactggg

ccaccaacac

cggccagcgg

atctgggcgce

tactgcaaac

gtacaaacta

ggatgtgaac

cagaaccagc

aagagacgtg

ggcctgtaca

aaaggcgagc

accaaggaca

caacctctgg

tttacgctat

gctttcattt

cccgttgtceca

tggggcattg

gccacggcgyg

ggcactgaca

tgtgttgcca

ccagcggacc

cttecgeecte

cggtaccttt

aaaagggggg

gtactgggtc

cgcttcecgta

gcggtggtgg

tggtggcgcc

actatggtgt

tatggggtag

aggacaactc

ccatttacta

gccaaggaac

cggcgcccac

€ggggggcgc

ccttggcecgg

ggggcagaaa

ctcaagagga

tgagagtgaa

tctataacga

gccgggaccc

atgaactgca

gccggagggyg

cctacgacgce

attacaaaat

gtggatacgc

tctcctectt

ggcaacgtgg

ccaccacctg

aactcatcgc

attccgtggt

cctggattcect

ttccttceccca

agacgagtcg

aagaccaatg

actggaaggg

tctctggtta

cacgttcgga

gtcgggtggc

ctcacagagc

aagctggatt

tgaaaccaca

caagagccaa

ctgtgccaaa

ctcagtcacc

catcgcgtcg

agtgcacacg

gacttgtggg

gaaactcctg

agatggctgt

gttcagcagg

gctcaatcta

tgagatgggg

gaaagataag

caaggggcac

ccttcacatg

ttgtgaaaga

tgctttaatg

gtataaatcc

cogtggtgtgc

tcagctecctt

cgcctgectt

gttgtcgggg

gcgcgggacyg

cggcctgcetg

gatctcecctt

acttacaagg

ctaattcact

gaccagatct

ggggggacca

ggcggatctg
ctgtccgtca

cgccagcctce

tactataatt

gttttcttaa

cattattact

gtctcctcaa

cagcccctgt

agggggctgg

gtccttctece

tatatattca

agctgccgat

agcgcagacg

ggacgaagag

ggaaagccga

atggcggagg

gatggccttt

caggccctge

ttgactggta

cctttgtatc

tggttgctgt

actgtgtttg

tccgggactt

gcccgcectgcet

aagctgacgt

tccttetget

ccggctcetge

tgggccgect

cagctgtaga

cccaacgaag

gagcctggga

agctggagat

aggtgaaact

catgcactgt

cacgaaaggg

cagctctcaa

aaatgaacag

acggtggtag

ccacgacgcc

ccctgecgecc

acttcgccectg

tgtcactggt

aacaaccatt

ttccagaaga

ccccegcegta

aggagtacga

gaaggaagaa

cctacagtga

accagggtct

ccecctegeta

ttcttaacta

atgctattgc

ctctttatga

ctgacgcaac

tcgettteee

ggacaggggc

cctttcecatg

acgtccctte

ggcctcttece

cccegectgg

tcttagccac

acaagatctg

gctctctggce

cacaggtggc

gcaggagtca

ctcaggggtc

tctggagtgg

atccagactg

tctgcaaact

ctatgctatg

agcgccgcega

agaggcgtge

tgatatctac

tatcaccctt

tatgagacca

agaagaagga

caagcagggc

tgttttggac

ccctcaggaa

gattgggatg

cagtacagcc

agtcgacaat

tgttgctcecct

ttccegtatg

ggagttgtgg

ccccactggt

cctccctatt

tcggctgttg

gctgctecgece

ggccctcaat

gcgtcttege

aattcgagct

tttttaaaag

ctttttgcett

taactaggga
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6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580
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acccactgcect
tgttgtgtga
ctagcagtag
tatcagagag
gcatcacaaa
aactcatcaa
cccgcecececta
tatttatgca
cttttttgga
<210> 2

<211> 228
<212> IIHK

<213>

<220>
<223>

<400> 2

taagcctcaa

ctctggtaac

tagttcatgt

tgagaggaac

tttcacaaat

tgtatcttat

actccgccca

gaggccgagyg

ggcctaggga

taaagcttgc

tagagatccc

catcttatta

ttgtttattg

aaagcatttt

catgtctggc

gttccgccecca

ccgececteggce

cgtacccaat

XyMyue CcKu CUMHTE3VPOBAHHAA

atgtagtctt atgcaatact cttgtagtct

gccttacaag gagagaaaaa gcaccgtgca

cgtgccttat taggaaggca acagacgggt

ccgcattgca gagatattgt atttaagtgc

<210> 3
<211> 98
<212> JHK
<213>
<220>
<223>
<400> 3

XyMuue cku CUMHTE3NMPOBAHHAA

cttgagtgct

tcagaccctt

ttcagtattt

cagcttataa

tttcactgca

tctagctatc

ttctcegecce

ctctgagcta

tcgcectata

JIckyCcCTBEHHAA I[IOCJeOBaATEJIbHOCTD

tgcaacatgg

tgccgattgg

ctgacatgga

ctagctcgat

JIckyCcCTBEHHAA [IOCJEeNOBaATEJIBHOCTD

tcaagtagtg

ttagtcagtg

ataacttgca

tggttacaaa

ttctagttgt

ccgcceccctaa

catggctgac

ttccagaagt

gtgagtcgta

taacgatgag

tggaagtaag

ttggacgaac

acataaac

tgtgcccegtce

tggaaaatct

aagaaatgaa

taaagcaata

ggtttgtcca

ctccgceccececat

taattttttt

agtgaggagg

ttac

ttagcaacat

gtggtacgat

cactgaattg

gggtctctct ggttagacca gatctgagcc tgggagctct ctggctaact agggaaccca

ctgcttaagc ctcaataaag cttgccttga gtgcttca

<210> 4
<211> 85
<212> JHK
<213>
<220>
<223>
<400> 4

XyMuue cku CUMHTE3NMPOBAHHAA

JIckycCTBeHHasa [NOCJIeNOBaTEJIbHOCTE

agtagtgtgt gcccgtctgt tgtgtgactc tggtaactag agatccctca gaccctttta

gtcagtgtgg aaaatctcta gcagt

8700

8760

8820

8880

8940

9000

9060

9120

9174

60

120

180

228

60

98

60

85



<210> 5

<211> 1377
<212> JHK
<213>

<220>
<223>

<400> 5
cgaacaggga

ttgctgaagc
tgactagcgg
gaattagatc
taaaacatat
tagaaacatc
gatcagaaga
ggatagagat
gtaagaccac
gacaattgga
gcacccacca
gctttgttcce
ctgacggtac
agggctattg
caggcaagaa
ggttgctctg
aaatctctgg
aattacacaa
gaacaagaat
aattggctgt
atagtttttg
tttcagaccc
ggtggagaga
<210> 6

<211> 547
<212> IOHK
<213>

<220>
<223>

cttgaaagcg

gcgcacggca

aggctagaag

gcgatgggaa

agtatgggca

agaaggctgt

acttagatca

aaaagacacc

cgcacagcaa

gaagtgaatt

aggcaaagag

ttgggttctt

aggccagaca

aggcgcaaca

tcctggctgt

gaaaactcat

aacagatttg

gcttaataca

tattggaatt

ggtatataaa

ctgtactttc

acctcccaac

gagacagaga

XyMnue CckKu CUMHTE3VMPOBAHHAA

aaagggaaac

agaggcgagg

gagagagatg

aaaattcggt

agcagggagc

agacaaatac

ttatataata

aaggaagctt

gcggcegetg

atataaatat

aagagtggtg

gggagcagca

attattgtct

gcatctgttg

ggaaagatac

ttgcaccact

gaatcacacg

ctccttaatt

agataaatgg

attattcata

tatagtgaat

cccgagggga

cagatccatt

XMUue CcKu CUMHTE3NMPOBAHHAaA

JIckyCcCTBEHHAA [NOCJIENOBaATEJIBHOCTD

cagaggagct

ggcggcgact

ggtgcgagag

taaggccagg

tagaacgatt

tgggacagct

cagtagcaac

tagacaagat

atcttcagac

aaagtagtaa

cagagagaaa

ggaagcacta

ggtatagtgc

caactcacag

ctaaaggatc

gctgtgceccett

acctggatgg

gaagaatcgc

gcaagtttgt

atgatagtag

agagttaggc

cccgacaggc

cgattagtga

JIckyCcCTBEHHAA [IOCJEeNOBaATEJIBHOCTD

ctctcgacgce

ggtgagtacg

cgtcagtatt

gggaaagaaa

cgcagttaat

acaaccatcc

cctctattgt

agaggaagag

ctggaggagg

aaattgaacc

aaagagcagt

tgggcgcagc

agcagcagaa

tctggggcat

aacagctcct

ggaatgctag

agtgggacag

aaaaccagca

ggaattggtt

gaggcttggt

agggatattc

ccgaaggaat

acggatctcg

aggactcggce

ccaaaaattt

aagcggggga

aaatataaat

cctggcectgt

cttcagacag

gtgcatcaaa

CaaaacCaaaa

agatatgagg

attaggagta

gggaatagga

gtcaatgacg

caatttgctg

caagcagctc

ggggatttgg

ttggagtaat

agaaattaac

agaaaagaat

taacataaca

aggtttaaga

accattatcg

agaagaagaa

acggtat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1377



<400> 6
tagactgtag

tggtagcagt
ggcaagaaac
atacagacaa
ggatcaagca
tgaataaaga
cagcagtaca
acagtgcagg
aaaaacaaat
tttggct

<210> 7

<211>

<212>
<213>

JHK

<220>

<223>

<400> 7
gctccggtgce

gaggggtcgg

atgtcgtgta

tagtcgccgt

tgtgtggttc

cttccacctg

agagttcgag

ctgggcgctyg

tcgataagtc

aagatagtct

cgggcggcga

cgcggcecacce

gcctegegec

ttgcgtgagc

cgcggcgcetce

cctcagccecgt

1178

cccaggaata

tcatgtagcc

agcatacttc

tggcagcaat

ggaatttggc

attaaagaaa

aatggcagta

ggaaagaata

tacaaaaatt

ccgtcagtgg

caattgaacc

ctggcteccge

gaacgttctt

ccgecgggect

gctgcagtac

gccttgcecgcet

gggccgccgc

tctagccatt

tgtaaatgcg

cggggcccgt

gagaatcgga

gccgtgtatce

ggaaagatgg

gggagagcgg

cgcttcatgt

tggcagctag

agtggatata

ctcttaaaat

ttcaccagta

attccctaca

attataggac

ttcatccaca

gtagacataa

caaaattttc

XVMMUECKM CUHTEe3MpPpOBaHHAaA

gcagagcgca

ggtgcctaga

cttttteeeg

tttcgcaacg

ggcctcttta

gtgattcttg

taaggagccc

gtgcgaatct

taaaattttt

ggccaagatc

gcgtcccagce

cgggggtagt

gcccegecect

ccgcttececcg

gcgggtgagt

gactccactg

attgtacaca

tagaagcaga

tagcaggaag

ctacagttaa

atccccaaag

aggtaagaga

attttaaaag

tagcaacaga

gggtttatta

JIckyCcCTBEHHAA [IOCJeNOBaTEJIbHOCTD

catcgcccac

gaaggtggcg

agggtggggg

ggtttgccgce

cgggttatgg

atcccgagcet

cttcgceccteg

ggtggcacct

gatgacctgc

tgcacactgg

gcacatgttc

ctcaagctgg

gggcggcaag

gccctgetge

cacccacaca

agtaccgggc

tttagaagga

agtaattcca

atggccagta

ggccgceccectgt

tcaaggagta

tcaggctgaa

aaaagggggyg

catacaaact

cagggacagc

agtccccgag

cggggtaaac

agaaccgtat

cagaacacag

cccttgegtg

tcgggttgga

tgcttgagtt

tcgegectgt

tgcgacgctt

tatttcggtt

ggcgaggcgyg

ccggcecctgcet

gctggcccgg

agggagctca

aaggaaaagg

gccgtccagg

aaagttatct

gcagagacag

aaaacagtac

tggtgggcgg

atagaatcta

catcttaaga

attggggggt

aaagaattac

agagatccag

aagttggggg

tgggaaagtg

ataagtgcag

gtaagtgccg

ccttgaatta

agtgggtggg

gaggcctggce

ctcgectgett

tttttctggc

tttggggccg

ggcctgegag

ctggtgccetg

tcggcaccag

aaatggagga

gccttteegt

cacctcgatt

60

120

180

240

300

360

420

480

540

547

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



agttctcgag
agtttcccca
tctcecttgga
tggttcaaag
<210> 8
<211> 1459
<212> IIHK
<213>
<220>
<223>
<400> 8

cttttggagt

cactgagtgg

atttgcccett

tttttttctt

acgtcgtcectt taggttgggg ggaggggttt tatgcgatgg

gtggagactg aagttaggcc agcttggcac ttgatgtaat

tttgagtttg gatcttggtt cattctcaag cctcagacag

ccatttcagg

XyMyue CcKu CUMHTE3SVPOBAHHAA

atggccttac cagtgaccgc cttgctcecctg

ccggacatcc

accatcagtt

ccagatggaa

tcaaggttca

caagaagata

ggggggacca

ggcggatctg
ctgtccgtceca

cgccagecte

tactataatt

gttttcttaa

cattattact

gtctcctcaa

cagcccctgt

agggggctgg

gtccttctcece

tatatattca

agctgccgat

agcgcagacg

ggacgaagag

ggaaagccga

atggcggagg

agatgacaca

gcagggcaag

ctgttaaact

gtggcagtgg

ttgccactta

agctggagat

aggtgaaact

catgcactgt

cacgaaaggg

cagctctcaa

aaatgaacag

acggtggtag

ccacgacgcc

ccctgegecce

acttcgccectg

tgtcactggt

aacaaccatt

ttccagaaga

cccecegegta

aggagtacga

gaaggaagaa

cctacagtga

gactacatcc

tcaggacatt

cctgatctac

gtctggaaca

cttttgccaa

cacaggtggc

gcaggagtca

ctcaggggtc

tctggagtgg

atccagactg

tctgcaaact

ctatgctatg

agcgccgcga

agaggcgtgce

tgatatctac

tatcaccctt

tatgagacca

agaagaagga

caagcagggc

tgttttggac

ccctcaggaa

gattgggatg

tgtcgtga

VIckyCcCTBEHHAA I[IOCJIeOBaATEJIbHOCTD

ccgcectggect

tccetgtetg

agtaaatatt

catacatcaa

gattattctc

cagggtaata

ggtggctcgg

ggacctggcc

tcattacccg

ctgggagtaa

accatcatca

gatgacacag

gactactggg

ccaccaacac

cggccagcegg

atctgggcgc

tactgcaaac

gtacaaacta

ggatgtgaac

cagaaccagc

aagagacgtg

ggcctgtaca

aaaggcgagc

tgctgctcca

cctctctggg

taaattggta

gattacactc

tcaccattag

cgcttcecgta

gcggtggtgg

tggtggcgcc

actatggtgt

tatggggtag

aggacaactc

ccatttacta

gccaaggaac

cggcgcccac

cggggggcgc

ccttggcecgg

ggggcagaaa

ctcaagagga

tgagagtgaa

tctataacga

gccgggaccc

atgaactgca

gccggagggyg

cgccgccagg

agacagagtc

tcagcagaaa

aggagtccca

caacctggag

cacgttcgga

gtcgggtggce

ctcacagagc

aagctggatt

tgaaaccaca

caagagccaa

ctgtgccaaa

ctcagtcacc

catcgcgtceg

agtgcacacg

gacttgtggg

gaaactcctg

agatggctgt

gttcagcagg

gctcaatcta

tgagatgggg

gaaagataag

caaggggcac

1020

1080

1140

1178

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



gatggccttt accagggtct cagtacagcc accaaggaca cctacgacgc ccttcacatg

caggccctgce
<210> 9
<211> 591
<212> JIHK
<213>
<220>
<223>
<400> 9
atcaacctct
cttttacgct
tggctttcat
ggcccgttgt
gttggggcat
ttgccacggc
tgggcactga
cctgtgttgce
atccagcgga
gccttcgecce
<210> 10
<211> 98
<212> JIHK
<213>
<220>
<223>
<400> 10

cceceteget

ggattacaaa

atgtggatac

tttctectec

caggcaacgt

tgccaccacc

ggaactcatc

caattccgtg

cacctggatt

ccttecttec

tcagacgagt

XyMUye CcKu CUMHTE3VMPOBAHHAA

atttgtgaaa

gctgctttaa

ttgtataaat

ggcgtggtgt

tgtcagctcc

gccgcecctgece

gtgttgtcgg

ctgcgcggga

cgcggcectgce

cggatctccc

XyMUue CcKu CUMHTE3VMPOBAHHAA

VIckyCCTBEHHAA [IOCJIeOBaATEJIbLHOCTD

gattgactgg

tgcctttgta

cctggttgcet

gcactgtgtt

tttccgggac

ttgccecgetg

ggaagctgac

cgtccttcetg

tgccggcetcet

tttgggccgce

VIckyCCTBEHHAad I[IOCJIeOoBaTEJIbHOCTD

tattcttaac

tcatgctatt

gtctctttat

tgctgacgca

tttcgctttce

ctggacaggg

gtcctttcca

ctacgtccct

gcggcctett

ctccececgect

tatgttgctc

gcttcccgta

gaggagttgt

acccccactg

cccctcececta

gctcggcectgt

tggctgctcg

tcggccctceca

ccgcgtette

g

gggtctctct ggttagacca gatctgagcc tgggagctct ctggctaact agggaaccca

ctgcttaagc ctcaataaag cttgccttga gtgcttca

<210> 11
<211> 84
<212> IIHK
<213>
<220>
<223>
<400> 11

XyMyue CcKu CUMHTE3SVPOBAHHAA

VIckyCcCTBEHHAA I[IOCJIeOBaTEJIbHOCTD

agtagtgtgt gcccgtctgt tgtgtgactc tggtaactag agatccctca gaccctttta

gtcagtgtgg aaaatctcta gcag

<210> 12

1440

1459

60

120

180

240

300

360

420

480

540

591

60

98

60

84



<211>
<212>
<213>

<220>
<223>

<400>

486

BEJIOK
VIckyCCTBEHHAad IOCJIeNOBATEJIbHOCTD

XyMyue CcKu CUMHTE3VPOBAHHAA

12

Met Ala Leu

1

His

Ser

Asp

Val

65

Ser

Ser

Asn

Gly

Val

145

Leu

Val

vVal

Arg

Ala

Ala

Ile

50

Lys

Arg

Asn

Thr

Gly

130

Lys

Ser

Ser

Ile

Leu
210

Ala

Ser

35

Ser

Leu

Phe

Leu

Leu

115

Gly

Leu

Val

Trp

Trp

195

Thr

Pro

Arg

20

Leu

Lys

Leu

Ser

Glu

100

Pro

Gly

Gln

Thr

Ile

180

Gly

Ile

Val

Pro

Gly

Tyr

Ile

Gly

85

Gln

Tyr

Ser

Glu

Cys

165

Arg

Ser

Ile

Thr

Asp

Asp

Leu

Tyr

70

Ser

Glu

Thr

Gly

ser

150

Thr

Gln

Glu

Lys

Ala

Ile

Arg

Asn

55

His

Gly

Asp

Phe

Gly

135

Gly

Val

Pro

Thr

Asp
215

Leu

Gln

Val

40

Trp

Thr

Ser

Ile

Gly

120

Gly

Pro

Ser

Pro

Thr

200

Asn

Leu

Met

25

Thr

Tyr

ser

Gly

Ala

105

Gly

Gly

Gly

Gly

Arg

185

Tyr

Ser

Leu

10

Thr

Ile

Gln

Arg

Thr

90

Thr

Gly

Ser

Leu

Val

170

Lys

Tyr

Lys

Pro

Gln

Ser

Gln

Leu

75

Asp

Tyr

Thr

Gly

Val

155

Ser

Gly

Asn

Ser

Leu

Thr

Cys

Lys

60

His

Tyr

Phe

Lys

Gly

140

Ala

Leu

Leu

Ser

Gln
220

Ala

Thr

Arg

45

Pro

sSer

Ser

Cys

Leu

125

Gly

Pro

Pro

Glu

Ala

205

Val

Leu

Ser

30

Ala

Asp

Gly

Leu

Gln

110

Glu

Gly

sSer

Asp

Trp

190

Leu

Phe

Leu

15

Ser

Ser

Gly

Val

Thr

95

Gln

Ile

Ser

Gln

Tyr

175

Leu

Lys

Leu

Leu

Leu

Gln

Thr

Pro

80

Ile

Gly

Thr

Glu

sSer

160

Gly

Gly

Ser

Lys



Met

225

His

Thr

Thr

Ala

Phe

305

Val

Lys

Thr

Glu

Pro

385

Gly

Pro

Tyr

Gly

Gln
465

Asn

Tyr

Ser

Pro

Cys

290

Ala

Leu

Lys

Thr

Gly

370

Ala

Arg

Glu

Asn

Met

450

Gly

Ser

Tyr

Val

Ala

275

Arg

Cys

Leu

Leu

Gln

355

Gly

Tyr

Arg

Met

Glu

435

Lys

Leu

Leu

Tyr

Thr

260

Pro

Pro

Asp

Leu

Leu

340

Glu

Cys

Lys

Glu

Gly

420

Leu

Gly

Ser

Gln

Gly

245

Val

Thr

Ala

Ile

ser

325

Tyr

Glu

Glu

Gln

Glu

405

Gly

Gln

Glu

Thr

Thr

230

Gly

Ser

Ile

Ala

Tyr

310

Leu

Ile

AsSp

Leu

Gly

390

Tyr

Lys

Lys

Arg

Ala
470

Asp

ser

Ser

Ala

Gly

295

Ile

Val

Phe

Gly

Arg

375

Gln

Asp

Pro

Asp

Arg

455

Thr

Asp

Tyr

Thr

Ser

280

Gly

Trp

Ile

Lys

Cys

360

Val

Asn

Val

Arg

Lys

440

Arg

Lys

Thr

Ala

Thr

265

Gln

Ala

Ala

Thr

Gln

345

Ser

Lys

Gln

Leu

Arg

425

Met

Gly

Asp

Ala

Met

250

Thr

Pro

vVal

Pro

Leu

330

Pro

Cys

Phe

Leu

Asp

410

Lys

Ala

Lys

Thr

Ile

235

Asp

Pro

Leu

His

Leu

315

Tyr

Phe

Arg

Ser

Tyr

395

Lys

Asn

Glu

Gly

Tyr
475

Tyr

Tyr

Ala

Ser

Thr

300

Ala

Cys

Met

Phe

Arg

380

Asn

Arg

Pro

Ala

His

460

Asp

Tyr

Trp

Pro

Leu

285

Arg

Gly

Lys

Arg

Pro

365

Ser

Glu

Arg

Gln

Tyr

445

Asp

Ala

Cys

Gly

Arg

270

Arg

Gly

Thr

Arg

Pro

350

Glu

Ala

Leu

Gly

Glu

430

Ser

Gly

Leu

Ala

Gln

255

Pro

Pro

Leu

Cys

Gly

335

Val

Glu

Asp

Asn

Arg

415

Gly

Glu

Leu

His

Lys

240

Gly

Pro

Glu

Asp

Gly

320

Arg

Gln

Glu

Ala

Leu

400

Asp

Leu

Ile

Tyr

Met
480



Gln Ala Leu Pro Pro Arg

<210> 13
<211> 63
<212> JHK
<213>
<220>
<223>
<400> 13

485

XyMUye CcKu CUMHTE3VMPOBAHHAA

VIckyCCTBEHHAA [IOCJIeOBaATEJIbLHOCTD

atggccttac cagtgaccgc cttgctcctg ccgctggcecct tgctgctcca cgccgccagg

ccg

<210> 14
<211> 726
<212> IIHK
<213>
<220>
<223>
<400> 14

XyMyue CcKu CUMHTE3VPOBAHHAA

gacatccaga tgacacagac tacatcctcc

atcagttgca
gatggaactg
aggttcagtg
gaagatattg
gggaccaagc
ggatctgagg
tccgtcacat
cagcctccac
tataattcag
ttcttaaaaa
tattactacg
tcctca
<210> 15
<211> 135
<212> IHK

<213>

<220>
<223>

<400> 15

gggcaagtca

ttaaactcct

gcagtgggtc

ccacttactt

tggagatcac

tgaaactgca

gcactgtctc

gaaagggtct

ctctcaaatc

tgaacagtct

gtggtagcta

ggacattagt

gatctaccat

tggaacagat

ttgccaacag

aggtggcggt

ggagtcagga

aggggtctca

ggagtggctg

cagactgacc

gcaaactgat

tgctatggac

XyMUye CcKuU CUMHTE3VMPOBAHHAA

JIckyCCTBEHHAA [IOCJIeOBaATEJIbHOCTD

ctgtctgcect
aaatatttaa
acatcaagat
tattctctca
ggtaatacgc
ggctcgggcg
cctggcecctgg
ttacccgact
ggagtaatat
atcatcaagg
gacacagcca

tactggggcc

JIckycCcTBeHHasa I[NOCJIeNOBaTEJIbHOCTE

ctctgggaga

attggtatca

tacactcagg

ccattagcaa

ttcecgtacac

gtggtgggtc

tggcgccectce

atggtgtaag

ggggtagtga

acaactccaa

tttactactg

aaggaacctc

cagagtcacc

gcagaaacca

agtcccatca

cctggagcaa

gttcggaggg

gggtggcggc

acagagcctg

ctggattcgce

aaccacatac

gagccaagtt

tgccaaacat

agtcaccgtc

60

63

60

120

180

240

300

360

420

480

540

600

660

720

726



accacgacgc cagcgccgcg accaccaaca ccggcgccca ccatcgegtcec gecageccectg

tccetgcgee cagaggcgtg ccggccagcg gcggggggcg cagtgcacac gagggggctg

gacttcgcct gtgat

<210> 16

<211> 72

<212> JHK

<213> JHckyCcCTBEeHHAas II0OCJIeOIOBaATEeJIbHOCTD
<220>

<223> XuMHMYECKM CHHTesMPOBaHHAaS

<400> 16

atctacatct gggcgccctt ggccgggact tgtggggtcc ttctcecctgtce actggttatce

accctttact gc

<210> 17

<211> 126

<212> IHK

<213> JckKyCCTBEHHAasa INOCJeIOBATEJIbLHOCTD
<220>

<223> XuUMHMYECKM CHHTEesVpPOBaHHAS

<400> 17

aaacggggca gaaagaaact cctgtatata ttcaaacaac catttatgag accagtacaa
actactcaag aggaagatgg ctgtagctgc cgatttccag aagaagaaga aggaggatgt

gaactg

<210> 18

<211> 336

<212> JHK

<213> JckyCcCTBEHHAs IIOCJIeOOBATEJIbHOCTD

<220>

<223> XuUMMYECKM CHHTEesMPOBaHHAS

<400> 18

agagtgaagt tcagcaggag cgcagacgcc

tataacgagc tcaatctagg acgaagagag

cgggaccctg agatgggggg aaagccgaga

gaactgcaga aagataagat ggcggaggcc

cggaggggca aggggcacga tggcctttac

tacgacgcce ttcacatgca ggccctgecce

cccgegtaca

gagtacgatg

aggaagaacc

tacagtgaga

cagggtctca

cctege

<210> 19

<211> 21

<212> BEJOK

<213> JckyCCTBEHHas INOCJeIOBaTEeJIbHOCTD

agcagggcca

ttttggacaa

ctcaggaagg

ttgggatgaa

gtacagccac

gaaccagctc
gagacgtggc
cctgtacaat
aggcgagcgc

caaggacacc

60

120

135

60

72

60

120

126

60

120

180

240

300

336



<220>
<223>

<400>

XyMUye CcKu CUMHTE3VMPOBAHHAA

19

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

1

5

His Ala Ala Arg Pro

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

<220>
<223>

<400>

Asp

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Gly

ser

Thr

145

Gln

Ile

Arg

Asn

His

50

Gly

Asp

Phe

Gly

Gly

130

Val

Pro

20
242

20

BEJIOK
VIcKkyCCTBEHHAad IIOCJIeNOBATEJIbHOCTD

XVMMUECKM CUHTE3MPOBaHHAA

20

Gln

vVal

Trp

35

Thr

Ser

Ile

Gly

Gly

115

Pro

Ser

Pro

Met

Thr

20

Tyr

ser

Gly

Ala

Gly

100

Gly

Gly

Gly

Arg

Thr

Ile

Gln

Arg

Thr

Thr

85

Gly

Ser

Leu

Val

Lys

Gln

Ser

Gln

Leu

Asp

70

Tyr

Thr

Gly

Val

Ser

150

Gly

Thr

Cys

Lys

His

55

Tyr

Phe

Lys

Gly

Ala

135

Leu

Leu

Thr

Arg

Pro

40

ser

Ser

Cys

Leu

Gly

120

Pro

Pro

Glu

Ser

Ala

25

Asp

Gly

Leu

Gln

Glu

105

Gly

ser

Asp

Trp

10

Ser

10

Ser

Gly

Val

Thr

Gln

90

Ile

Ser

Gln

Tyr

Leu

Leu

Gln

Thr

Pro

Ile

75

Gly

Thr

Glu

sSer

Gly

155

Gly

Ser

Asp

Val

sSer

60

Ser

Asn

Gly

vVal

Leu

140

vVal

vVal

Ala

Ile

Lys

45

Arg

Asn

Thr

Gly

Lys

125

sSer

Ser

Ile

Ser

Ser

30

Leu

Phe

Leu

Leu

Gly

110

Leu

Val

Trp

Trp

15

Leu

15

Lys

Leu

sSer

Glu

Pro

95

Gly

Gln

Thr

Ile

Gly

Gly

Tyr

Ile

Gly

Gln

80

Tyr

Ser

Glu

Cys

Arg

160

Ser



165 170

Glu Thr Thr Tyr Tyr Asn Ser Ala Leu Lys
180 185

Lys Asp Asn Ser Lys Ser Gln Val Phe Leu
195 200

Thr Asp Asp Thr Ala Ile Tyr Tyr Cys Ala
210 215

Gly Ser Tyr Ala Met Asp Tyr Trp Gly Gln

225 230
Ser Ser

<210> 21

<211> 47

<212> BEJIOK
<213> JckyCcCTBEHHas IOCJIeIOBaTEeJIbHOCTD

<220>
<223> XVMMUECKM CUHTE3VPOBaHHAS

<400> 21
Thr Thr Thr Pro Ala Pro Arg Pro Pro Thr

1 5 10

Ser Gln Pro Leu Ser Leu Arg Pro Glu Ala
20 25

Gly Ala Val His Thr Arg Gly Leu Asp Phe

35 40
<210> 22
<211> 22

<212> BEJOK
<213> JckyCCTBEHHasa INOCJeIOBaATEJIbHOCTD

<220>
<223> XuMMYECKM CHHTE3MPOBAaHHAA

<400> 22
Ile Trp Ala Pro Leu Ala Gly Thr Cys Gly

1 5 10

Val Ile Thr Leu Tyr Cys
20

<210> 23

Ser Arg Leu

Lys Met Asn
205

Lys His Tyr
220

Gly Thr Ser
235

Thr

190

Ser

Tyr

Val

175

Ile

Leu

Tyr

Thr

Ile

Gln

Gly

Val
240

Pro Ala Pro Thr Ile Ala

15

Cys Arg Pro Ala Ala Gly

30

Ala Cys Asp Ile Tyr

45

Val Leu Leu Leu Ser Leu

15



<211>
<212>
<213>

<220>
<223>

<400>

42
BEJIOK
JIcKyCCTBEHHasA IOCJIeNOBATEJIbHOCTD

XyMyue CcKu CUMHTE3VPOBAHHAA

23

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

Pro Glu

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

<220>
<223>

<400>

Arg Val
1

Gln Asn

Asp Val

Pro Arg
50

Asp Lys
65

Arg Arg

Thr Lys

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

20 25

Glu Glu Glu Gly Gly Cys Glu Leu
35 40

24

112

BEJIOK

JIcKkyCCTBEHHAaA IOCJEeNOBATEJIbHOCTD

XyMuue Ccku CUMHTE3NMPOBAHHAA

24

Lys Phe Ser Arg Ser Ala Asp Ala

Gln Leu Tyr Asn Glu Leu Asn Leu
20 25

Leu Asp Lys Arg Arg Gly Arg Asp
35 40

Arg Lys Asn Pro Gln Glu Gly Leu
55

Met Ala Glu Ala Tyr Ser Glu Ile
70

Gly Lys Gly His Asp Gly Leu Tyr
85 90

Asp Thr Tyr Asp Ala Leu His Met
100 105

25

22

JTHK

JICKyCCTBEHHasA IOCJIeNOBATEJIbHOCTD

Pro

Gly

Pro

Tyr

Gly

75

Gln

Gln

Ala

Arg

Glu

Asn

60

Met

Gly

Ala

Tyr

Arg

Met

45

Glu

Lys

Leu

Leu

30

Lys

Glu

30

Gly

Leu

Gly

Ser

Pro
110

Gln

15

Glu

Gly

Gln

Glu

Thr

95

Pro

Gly

Tyr

Lys

Lys

Arg

80

Ala

Arg



<220>
<223> XuUMHMYECKM CHHTEe3MPOBaHHAA

<400> 25
gaaagctgac tgcccctatt tg

<210> 26
<211> 22
<212> JHK

<213> JHckyCcCTBEeHHAas I[IOCJIeOIOBaATEeJIbHOCTD

<220>
<223> XyMMUECKM CUHTE3VPOBaHHAS

<400> 26
gagaggaagt gctgggaaca at

<210> 27
<211> 15
<212> IIHK

<213> JckyCCTBEHHasa INOCJeIOBaATEJIbHOCTD

<220>
<223> XuMMUECKM CHUHTE3MPOBaHHAS

<400> 27
ctccccagtce tcecttt

11

22

22

15
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$OPMYJIA MBOEPETEHNA

1. dapMalleBTHUUECKASA KOMIIO3MUIN A, comepxalma g
OIPOTUBOONYXOJIeBOE HOOEKTUBHOE KOJIUUECTEO IIONYJIALUUM UYeJIOBeUeCKUX
T-xJjeTOK, roe KJIEeTKM YyKa3aHHOM IIONyJIdaLUMM BRKJIOYAKT KJIEeTKHU,
KOTOPHE comepxartT [IOCJIeDOoBaTeJIbHOCTE HYKJIEMHOBOM KMUCJIOTHL,
KoTopas KOoIOMPpyeT XUMEPHHM aHTUTEeHHHN pelelTop (CAR), roe
ykasaHHelt CAR  COOEepXuT  IOMeH, CBA3BBAalMMUM  aHTUIed CD19,
comepxamuil aMMHOKMCJIOTHYI IIocjlefoBaTeJibHOCTE SEQ ID NO: 20;
TpaHcMeMOpaHHEY »JoMeH CD8X; KOCTUMYJIATOPHVYIO CUTHAJbLHYID 00JIacTb
4-1BB ¥ CHUTHaJIbHHEM pJgoMeH CD3-mszeTa, TI'Ie VYKalaHHBe T-KJIETKU
OpencTaBJglT coboM T-KIJIeTKM ueJIOBeKa, MMenmeI'o 3JIokadeCTBeHHOe
HOBOOOpasoOBRaHue.

2. Kowmmosuuusa mno 0. 1, T'Ie TpaHCcMeMOpaHHEM »OoMeH CD8x
COIEpPXUT aMMHOKMCIIOTHYK IIOCJeloBaTellbHOCTE SEQ ID NO: 22.

3. Kowmmosmumsa no . 1, r1rme CAR QOONOJHUTEJBEHO COLNEPXUT
MapHUPHEM »OoMeH CD8o, ¥ T'Ie YyKa3aHHEM TapHUPHEM »OoMeH CD8«
COIEPXUT aMMHOKMCIIOTHYK IIOCJIeNoBaTeJIbHOCTE SEQ ID NO: 21.

4. Kowmmosuumsg IO II. 1, T©'Oe KOCTUMYJIATOPHAad CUIT'HaJlbHad
oBijglacTe 4-1BB COIEpPXUT aMMHOKMCIIOTHYIO IIOCJIENOBaTeJIbHOCTE SEQ ID
NO: 23.

5. Kowmmosuumusa 0o . 1, TDOe »OOMeH, CBSA3LBAMUM aHTUTeH
CD19, KoOoupyeTcd [IOCJIeDOBaTeJIbHOCTEIO HYKJIEMHOBOM KMCJIOTHL,
comepxamer SEQ ID NO: 14.

6. Komnozsuumsa 1o 0. 4, oTOoe TpaHcMeMOpaHHBM »JoMeH CD8x
KOOUPYEeTCsa IIOCJIeIOBATEeJILHOCTLEI HYKJISMHOBOM KMCJIOTH, CcoIepxalemn
SEQ ID NO: 16.

7. KoMmmosuuusa IIo II. 3, I'Oe MapHUMPHHM IoMeH CD8x kooupyeTCs
IOCJIeIOBATEJILHOCTLID HYKJIEMHOBOM KMUCJIOTEH, comepxame SEQ ID NO:
15.

8. Kowmmnoszsuuma no n. 4, T©HOe KOCTHUMYJIATOPHAsS CUI'HAJIbHAA
obJacTob 4-1BB KOOUpYyeTCH IIOCJIEDOBATEJIbHOCTLIO HYKJIEMHOBOM
KMCJIOTH, coIepxamer SEQ ID NO: 17.

9. Kowmmnosuumdga 1o no. 2, I'OHe KOCTUMYJIATOPHAsS CUI'HaJIbHAA
oBijglacTe 4-1BB COIEpPXUT aMMHOKMCIIOTHYI IIOCJIENOBaTeJIbHOCTE SEQ ID
NO: 23.

10. Komrniosmumsa 1o II. 9 ; roe KOCTUHMMYJIATOPpHaA CHMI'HaJlbHa#d
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obJacTob 4-1BB KOOUPpYyeTCH IIOCJIEDOBATEJIbHOCTLIO HYKJIEMHOBOM
KMCJIOTH, coIepxamen SEQ ID NO: 17.

11. Kowmmosuumsga 1o . 3, I'Ie KOCTUMYJIATOPHASs CUITHallbHasd
oBijglacTe 4-1BB COIOEpPXUT aMMHOKMCIIOTHYIO IIOCJIenoBaTeJIbHOCTE SEQ ID
NO: 23.

12. Kommosmuumsa 1o no. 11, roe KOCTUMMYJIATOPHas CUITHaJIbHAA
oBJacTb 4-1BB KOOMpyeTCH IoCJIenoBaTeJIbHOCTLIO HYKJIEMHOBOM
KMCJIOTH, coIepxamer SEQ ID NO: 17.

13. Kowmnozuuusa 1o . 5, 1rne CAR JOONOJHUTEJBEHO COLOEPXUT
MapHUPHEM »OoMeH CD8x, ¥ TOe YyKa3aHHBEM TapHUPHBEM »OoMeH CD8«
COIEepPXUT aMMHOKMCIIOTHYI IIOCJIefoBaTellbHOCTE SEQ ID NO: 21.

14, Kowmmosuumsga II0 II. 13, Toe MWapHUPHHY OoMeH CD8«
KOOUPYEeTCHa IOCIelOBaATeJILHOCTLEI HYKJIEMHOBOM KMCJOTH, CcoIepxaleln
SEQ ID NO: 15.

15. dapMalleBTUUECKAA KOMIIO3MLUA, comepxalad
[IPOTUMRBOOIIYX0JIeBOe 3OOEeKTUBHOE KOJMUUECTBO IONYJALMM UYeJIOBEUECKUX
T-KJIETOK, TIOe KJeTKM VYyKas3aHHOM IIOoNyJdUMM BKJIOUAT KJIEeTKHU,
KOTOPHE comepxart [IOCJIEeIOBATEJIBHOCTE HYKJIEMHOBOM KMCJIOTHL,
KOoTopasd KOOMPYET XUMEPHEM AaHTUIEHHHM PelelTop (CAR), roe
yKa3aHHBM CAR COIOEPXUT OOMeH, CB SI'3BEIB AN AHTUT EeH CDh19,
comepXamuy aMMHOKMCJIOTHYIO IIocJenoBaTeslbHOCTE SEQ ID NO: 20;
MapPHUPHEI IoOMeH CD8«, coIepxammui AMUHOKMCJIOTHYIO
nocjienoBaTeNbHOCTE SEQ ID NO:21; TpaHcMeMOpaHHHM pomeH CD8a,
comepXamuil aMUMHOKMCJIOTHYIO IIOCJIeIOBaTeJIbHOCTDL SEQ ID NO:22;
KOCTUMYJIITOPHYIO CUTHAaJILHYI obJlacThb 4-1BB, coIepXallyo
aAMMHOKMCJIOTHYID IIocJiemoBaTeJIbHOCTL SEQ ID NO:23; M CUTHaAJILHBM
noMeH CD3-mseTa, I'Oe YykKazaHHHe T-KJIeTKM IIpeOCcTaBJgioT cobdon T-
KJIETKM UYeJIoBeka, cCcTpalanmero paKoM.

16. FKowmmnosuumsg 1o . 15, 1me npomMen CAR, CBS3HBaOIUM
aHTUT eH CD19, KOOVpyeTCH [IOCJIEIOBRATEJIBHOCTRIO HYKJIEMHOBOM
KMCJIOTH, coOepxame SEQ ID NO:14, mapHuMpHHY »noMeH CD8x CAR
KOOUPYEeTCHa IIOCIelOBaTeJILHOCTLEI HYKJIEMHOBOM KMCJOTH, CcoIepxalemn
SEQ ID NO:15, TpaHcMeMOpaHHE OoMeH CD8a CAR  koOoupyeTcs
[IOCJIEOOBATEJIbHOCTBI0 HYKJIEMHOBOM  KMCJIOTH, comepxamen SEQ ID
NO:16, " KOCTUMYJIATOPHAaS CUTHaJIbHAA obJlacThb 4-1BB CAR

roompyeTcd IIoCJIedoBaTeJIbBHOCTERIO HYKJIEMHOBOW KMCJIOTH, conepmameﬁ
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SEQ ID NO:17.

17. Komriosunmsa igfe) II. 1 WJIN 15, rme yKazaHHOe
OIPOTUBOONYXOJIeBOE HOOEKTUBHOE KOJIUUeCTBO T-KJIETOK COCTAaBJILAET OT
104 pmo 10° kJeTOK/KI MaCCH Tejla dYeJjloBeka, HyXIaoleIrocd B TaKUx
KJIeTKax.

18. Kommiosuimsa 1o II. 1 W 15, roe yKas3aHHOe
[IPOTUBOOIIYXOJIEBOE HBOOEKTUBHOE KOJIMUECTBO T-KJIETOK COCTaBJILET OT
10° pmo 10% kJIeTOK/KI' MaCCH TeJjla 4YeJIoBekKa, HyXIaolerocd B TaKMUx
KJIETKax.

19. Kommoszsuumsa mo no. 1 wmim 15, T1TOe yKasaHHBHe T-KJIETKU
OpencTaBJgioT coboy T-KIJIeTKM ueJloBekKa, MMeKmeI'd I'eMaToJIOTUMUeCcKOe
3JIOKAUEeCTBEHHOE HOBOOOpasOBaHUE.

20. Kowmmoszsuumua mo no. 19, T©Oe ykKasaHHOe TI'eMaTOJOTMUeCKoe
3JIoKauyeCcTBeHHOe HOBOOOpas3oBaHMe IpeIncTaBjgeT coboM JIeMKOo3 WU
JINMOOMY .

21. Kommoszuuma 1o n. 20, I'oIe yKa3aHHHM JIeMKO3 IIpelcTaBJisgeT
coboM  XPOHMUECKMM  JUMOOLUMTAPHHY  JIEMKO3 (CLL) WM  OCTPHM
JIMMOOUMTapPHEM Jerko3 (ALL) .

22. KomMmiosuiimsa rio II. 20, roe yKa3aHHa4d JIMpoMa
npencraejdeT cobom OINOOYBHYIO KPYIIHOKJIE TOUHYIO B-kKJIeTOUHYIO
JuMmpoMy (DLBCL), JauMOoOMy M3 KJIETOK 32OHH MaHTHM, HEXOIXKMHCKYIO
JIMMOOMY MJIM XOIXKMHCKYID JIMMPOMY .

23. Kommoszsmuumusa mo n. 19, IIe ykKasaHHOe TI'eMaTOJIOTMUeCKoe
3JIOKAUeCTBEHHOE HOBOOOpasoBaHue npencTaBJIAeT cobom
MHOXECTBEHHYID MMEJIOMY .

24, Crioco® JedeHMSA TI'eMaTOJIOTMUYECKOTO  3JIOKAaUdeCTBEeHHOTO
HOBOOOpas30oBaHMA Yy IallMeHTa-4deJIOBeKa, Toe yYKasaHHBEM  CIIocod
BKJIOUAET BBeIeHMe yKasaHHOMY HalMeHTy-ueJIOBeKy dapMalleBTUUeCKOMN
KOMIIOB3MLIMM 110 JioOoMy M3 M. 1-16.

25. Cnoco® 1o 1II. 24, Toe ykKasaHHasa (QapMalleBTUMUeCKasd
KOMITIOBULIUSA COIEPXUT TIIPOTHUBOOIIYXOJIeBOe 2OPOEeKTUMBHOE KOJMUECTBO
[IOIYJIALUMM UYeJioBeueCcKux T-KJIeToK, cocTaBjdgomee oT 10% pmo 10°
KJIETOK/KI' MacCcCH TeJjla YKas3aHHOTO IalMeHTa-ueJIoBeKa.

26. Crooco® 1o 1II. 24, roe ykKasaHHas (apMalleBTHUMUeCKasd
KOMIIOBULIUA COOEPXUT IIPOTUBOOIIYXOJIeBOe HOOeKTUMBHOE KOJIMUECTBO

IOONYJIALMM UYeJIOBeueCcKMx T-KJIeTOK, cocTaBjawnmee oT 105 mo 10¢©
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KJIETOK/KI' MacCH TeJjla YKa3aHHOTO IalMeHTa-ueJIoBeKa.

27. Cnooco® 1o II. 24, e YykKa3aHHoe TIeMaToJlIoTMUuecKoe
3JI0KaueCTBEeHHOe HOBOOOpaszoBaHMe IpencTaBjsgeT coboM JIeMKOo3 WU
JINMOOMY .

28. Cnioco6 mno 1. 27, TIe yKas3aHHBM JeMKOo3 IIpeacTaBJisgeT
coBoM  XpoHMUeCKUM  JUMOOLMTAPHEM  JIEMKO3 (CLL) WM OCTPHM
JuMboUMTapHEM Jietko3 (ALL) .

29. Cnoco6 no mn. 27, TOe yKaz3aHHasa JuMmpoMa MOpeacTaBJIgeT
cobom muddysHYID KPYIHOKRJIETOUHYI B-kJeTounyio Jumbomy (DLBCL),
JuMboMy M3  KJIETOK S3SO0HHE MAaHTHM, HEeXODXKMHCKY JMMOOMY  MJIMU
XOIXKKMHCKYIO JIMMOOMY .

30. Crnioco®6 1o 1II. 24, I'oJe VYkKa3aHHOoe TIeMaToJIoTMUecKoe
3JIoKayeCcTBeHHOe HOBoOOpa3oBaHue opencTaBJgeT cobomn
MHOXEeCTBEeHHYID MUEeJIOMY .

[Io DOBepeHHOCTHU
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UPN Bospacrt/mon/ Ipeapiayiuas Teparmist HauaneHbiii yposeHs o01ei omyxosnesoit maccet CLL OGmras noza | Oteer B aeHb +30
MHIUBHAYYM3 KapHOTHIT CART19 (murenbHOCTD)
(KITCTKI/KT)
Koctasrii Mo3r (neb | Kposb® (zeHp Vamsi/ceneseHka’
HCCIICIOBAHMS) HCCIICIOBAHMs) | (ICHD UCCIICIOBAHIIS)
01 65/M ®nynapadun x 4 pxna (2002) I MnepracTHIHb Her paHHbIx 6,2x10"- 1,0x10™ 1,1x10° CR
Hopmaereriit PuryrkcumvaO/thity napadus x 4 mpksa (2005) 70% CLL kierok CLL (1,6x10/xr) (8+ mex)
Anemry3ymab x12 Hex (2006) 2.4x10" xnerox CLL (nenn -37)
Putykcnmad (2 kypca 2008-2009) (aeHs -14)
R-CVP x 2 muxma (2009) Jlenamamomu (2000) 1,7x10" xmerox CLL
PCR x 2 muka (5/18-6/18/2010) (zens -1)
Bermamycris x 1 ok
(7/31-8/1/10) mepex nrp.CART19
02 77M Anemryzymab x 15 men (6/2007) Anemrysymab x 18 | TumeprinacTurmbiii 2,75x10" 1,2x10"-2,0x10" 5.8x10° PR
del(17)(p13)’ e (32009) BenmamycTir/PurykenMab: >95% CLL Krnerox CLL Krnerox CLL (1,0x107/xr) (5 Mec)
7/1/2010 (uwxc 1) 3,2x10" knerox CLL (nemb -1) (nenb -24)
7/28/2010 (twxn 2) (zens 47)
8/26/2010 (wpxn 3) mepen ). CART19
03 64/M R-®ymapabum x 2 cycles (2002) [Muneprinacriembii 40%  Her maHHbIx 3,3x10"-5,5x10" 1.4x10 CR
del(17)(p13)° R-®nyrapabus x 4 npxa CLL Krerox CLL (1,46x10%/xr) (7+ Mec)
(10/06-1/07) 8,8x10" erox CLL (e -10)
R-bernamycrin x 1 ket (2/09) Benpamycris x 3 (mewp -1)
K (3-5/09) Anemryzymad x 11 Hen
IMenrocraruy/ muxiohochamea
(9/10/10) nepen un.CART19

1. UPN 02 kapuorum (Homerxarypa ISCN): 45 XY .del(1)(g25). +del(1)(p13) t(2;20)(p13;q11.2).4(3:5)(p13:q35).add(9)(p22),?del(13)(q14q34)/-14.del(17)(p13)[cp24]
2. UPN 03 kapuorun (Homerknarypa ISCN): 46.XY .del(17)(p12)[18]/44-46.idem.der(17)t(17;21)(p11.2:q11.2)[cp4)/40-45 XY -17[cp3]

3. Cwm. criocoObI OmpeaeTeHst OOIICH OIMTyXOJICBO MACChI B JOTIOJIHATEIBHBIX MATCPHAIAX

DOUI'.10
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EAIIB/OII-2

EBPA3BHHCKOE HNATEHTHOE BEAOMCTBO

OTYET O ITATEHTHOM

NOUCKE
(crares 15(3) EATIK u npasuno 42
MarenTtHoii nHCTpYKLMHK K EATIK)

Homep eBpa3uiickoii 3aaBKku:
201790175

Jlata momawn: 09 mexa6ps 2011 (09.12.2011) | Jlara ncnpammsaemoro npropurera:

09 nexabps 2010 (09.12.2010)

HasBanue u3o0pereHus:

HpPIMCHeHPIC MOI[HQ)HIII/IPOBaHHHX T-KJI€TOK C XMMCPHbIMU AHTUI'CHHBIMH PELENTOPAMH /1A
JICYCHHS 3JTOKAYSCCTBECHHBIX Hosooﬁpmoaaﬂnﬁ

3asaBHTENb:

I3E TPACTHU3 O® I3E FOHUBEPCUTH O® ITEHCUJIbBAHUA

D HexoTopbie MyHKTbI OPMYJIBI He MOANEKAT MOUCKY (cM. pasaen I 1onoHUTENLHOr0 JHCTa)
D Eauncreo uzofperesun He cobaroaeHo (cm. pasaen I 1onoHHTEALHOIO AUCTA)

A. KUIACCUDHKALIMSA IPEJMETA M30BPETEHHS:

AG6IK 35/17 (2015.01)
AGIK 39/39  (2006.01)
AGIP 35/02  (2006.01)
CO7K 14/725 (2006.01)

CornacHo MexayHapoaHo# nateHTHo# knaccuukaiuu (MITK) unu HauMoHaneHOH kaccu@ukanuy 4 MITK

b. OBJIACTB ITOUCKA.

MuHUMYM NPOCMOTPEHHOM HOKyMEHTalUH (cHcTeMa Knaccudukaumu v ueaekcsl MIIK)

A61K 35/17, 39/39, A61P 35/00, 35/02, CO7K 14/725

Jlpyras npoBepeHHas AOKYMEHTALMS B TOM Mepe, B Kakol OHa BK/IIOYCHA B 061aCTh NOMCKa:

B. JOKYMEHTbI, CHUTAIOIMECS PEJJEBAHTHLIMH

Kareropus* CCBHUIKH Ha JOKYMEHTHI C YKa3aHHEM, TI€ 3TO BO3MOXHO, PEICBaHTHBIX YacTel OTHOCHTCA K TyHKTY No
WO 2002/077029 A2 (CITY OF HOPE et al.) 03.10.2002,
Y ¢dopmyna, SEQ ID NO: 2 1-3, 5-7, 13, 14, 17-30
A 4,8-12, 15, 16
US 2004/0043401 A1 (SLOAN KETTERING INSTITUTE FOR CANCER RESEARCH)
04.03.2004,
Y NIPHMEpHI 1-3, 5-7, 13, 14, 17-30
A 4, 8-12, 15,16
Y WO 2008/045437 A2 (THE GENERAL HOSPITAL CORPORATION et al.) 17.04.2008, 1-3,5-7, 13, 14
¢wr. 6-9

NOCREAYIOILHE AOKYMEHTH! YKa3aHbl B IPOAOIDKCHHH rpadsl B

D JAAaHHBIC O NATCHTAX-aHAJIorax yKasatbl B PHIIOKCHAH

* Ocob6bte KATErOPUH CCHUIOYHBIX JOKYMEHTOB:

"A" JOKYMEHT, ONpeae/AomHii 00Muii ypOBEHE TEXHUKH

"E" Gosiee paHHUiT AOKYMEHT, HO ONyONMKOBaHHEIH Ha ATy
MOJaYH eBpasHiCKON 3a9BKH HIH 10CHE HEe

"O" JOKYMEHT, OTHOCAIMACA K YCTHOMY PaCKPhITHIO, SKCIIOHH-
POBaHHUIO K T.1.

"P" JOKYMEHT, OnyOIMKOBaHHBIN A0 AATHI OAAYM €BPa3HACKON
3adBKM, HO IIOC/IE AATHE HCIPAINBACMOro PHOPHTETA

"D" AOKYMEHT, MPHBEICHHBIN B €Bpa3HICKON 3asBKe

"T" Gollec MO3AHUA JOKYMCHT, ONyOMMKOBAHHELH NOC/E AATE!
NPHOPHTETA U NPUBEACHHBIMN /U NOHUMAaHHA H306peTeHHs

X" HOKYMEHT, UMerouLHit HauGonee 6M3KOE OTHOUICHHE K TIPEAMETY
TIOMCKa, TIOPOYAINHI HOBU3HY HIIH H300peTaTeIbECKUi YPOBEHB,
B3ATBIA B OTAENBHOCTH

"Y" HOKyMEHT, uMeroimit HauGonee 6/1M3K0e OTHOLICHHE K NPEAMETY
MOMCKa, TIOpOYAIHii H306pETaTENBCKHI YPOBEHD B COYCTAHHH C
JPYTHMHK JOKYMEHTAaMH TO# jke KaTeropuH

"&" NOKYMEHT, AB/IOMHIACA NATCHTOM-2HAJIOrOM

"L" JOKYMEHT, IPMBEACHHBIH B APYIHX HEMAX

lIaTa JCUCTBUTENBHOTO 3aBEPIICHUA MATEHTHOTO [TOMCKA:

09 urons 2017 (09.06.2017)
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