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IlepexpecTHbIE CCHINIKM HA POJICTBEHHBIE 3aBKH

Hacrosimas 3asiBka ncnpammBaeT npuopureT coriacHo CBony (enepaibHBIX HOPMATHBHBIX JOKYMEHTOB
CIIIA, paznen 35, §119(e) Ha ocHOBaHMHM TIpenBapuTeNbHOM 3asBkH Ha mateHT CIITA Ne 62/200505, momanHo# 3
asrycrta 2015 r., u npenBaputensHoi 3asBku Ha mateHT CIIA Ne 62/091419, moganno#t 12 nexabps 2014 r.,
Ka)x/1asl 13 KOTOPBIX MMOTHOCTHIO BKJIIOUEHA B HACTOSIIIUI TOKYMEHT MOCPEICTBOM CCBUIKH.

3asiBjieHHe OTHOCHTEJIbHO MepeYyHs nocaeaoBaTeIbHOCTel

CBsI3aHHBIN ¢ HACTOSIIIEH 3assBKOM MepeveHb MOCIIE0BATeILHOCTEH NIPEICTaBICH B opMaTe TEKCTOBOTO
(hatima BMecTo OyMaKHOW KOTIMH, W BKIIOYEH B HACTOSIIUNA JOKYMEHT MOCPEICTBOM CCBHUIKH. Y Ka3aHHBIA TEK-
CTOBBII (aili1, colepikalluii mepedeHb rociaeaoBaTeabHoCcTel, nmeeT HasBanue: BLBD 043 02WO_ST25.txt.
Pa3mep ykazanHOTO TekcToBOTO (aiina cocrasisier 27 KB, oH 061 co3nan 4 nexabpst 2015 r. u momaH B dJiek-
TpoHHOH popme uepe3 cuctemy EFS-Web otHOBpeMEeHHO ¢ TIOa4ei HACTOSIIETrO OMUCAHUS.

YpoBeHb TEXHUKH
O0JacTh TEXHUKH

Hacrosimee n3o00pereHne OTHOCHUTCS K YCOBEPLIEHCTBOBAHHBIM KOMITO3UIUSAM U Ccrioco0am JICYEHUs! CBS-
3aHHBIX C B-kimerkamu coctosHuil. bonee kKoHKpeTHO, HacTosmee N300pPETEHHE OTHOCHTCS K YCOBEPIICHCTBO-
BaHHBIM XUMEPHBIM aHTUTeHHBIM perenitopaM (CAR), conepskammm anTuTesio Mpimu npotuB BCMA wim ero
AQHTHT'CHCBSA3BIBAIOMNE (DparMeHThl, IMMYHHBIM Y(QQEKTOPHBIM KJIETKaM, Te€HETHUECKH MOIU(PHIMPOBAHHBIM
JUTst 9KcTipeccuu ykazaHHeIX CAR, ¥ mprUMEHEeHUI0 yKa3aHHBIX KOMITO3UIUH A1 3 (HEKTHBHOTO JICUCHUS CBsI-
3aHHBIX ¢ B-KjleTKaMu COCTOSTHUI.

Onucanue npeabIAyLIero YpoBHsl TEXHUKH

B-nmumdonuTtsl, T. . B-ki1eTkH, BOBICUCHBI B s 3HAUUMBIX 3a00j1eBaHMNA. AHOMaNIbHAs (u3HoyorHs B-
KJIETOK MOXET TaK)Xe IPUBOANUTH K Pa3BUTHIO Ay TOMMMYHHBIX 3a00JICBaHUH, B TOM YHCIIE, HO HE OTPaHUYHBAsICh
yKa3aHHBIM, cucTeMHO# kpacHoi BomdaHku (CKB). 3nokauectBenHast Tpanchopmaiys B-kiaeTok nmpuBomuT k
Pa3BUTHIO PAKOBBIX 3a00JIEBaHMI, B TOM YHCIIE, HO HE OTPaHHYUBASICH MEPEUUCICHHBIMY, TUM(OM, HapUMep,
MHO>KECTBEHHOH MHETIOMBI M HEXOJKKHHCKON JIMM(OMBL.

3HaunTepHOEC OOJBIIMHCTBO MAMEHTOB, CTPANAIOMINX B-KIIETOYHBIME 37I0Ka4e€CTBEHHBIMA HOBOOOPa3o-
BaHUSIMH, B TOM YHCJIe HEXOKKUHCKON mumdomoit (HXJT) u MHOKecTBeHHOM Muenomont (MM), BHOCAT cyTiie-
CTBEHHBIN BKJIaJl B YPOBEHb CMEPTHOCTH OT PAKOBEIX 3a0oseBaHnil. OTKINK Ha pa3iUdHbIe (YOPMBI JCUCHHUS IPU
B-KJIeTOYHBIX 3II0KaUYeCTBEHHBIX HOBOOOPA30BAaHUSAX HEOOHO3HAaueH. [IprMeHeHHWe TpaaWIOHHBIX CIOCOOOB
JedeHns B-KIIeTOYHBIX 37T0KaYeCTBEHHBIX HOBOOOpA30BaHMH, B TOM YHCJIE XUMHOTEpPAMH W PagHallOHHON
TEpaIuy, OrPaHIYCHO TOKCHYECKIMH TOO0YHBIMU 3 dexTamu. IMMyHOTEpanus TeparneBTHYECKUMH aHTUTEa-
mu npotus CD19, npotus CD20, npotus CD22, npotus CD23, npotus CD52, npotus CD80 u mpotus HLA-
DR umena orpaHW4eHHBIH yCHeX, OTYaCTH W3-3a HEYJOBJICTBOPHUTENBHBIX (PapMaKOKMHETHYECKUX MpOQHIIeH,
OBICTPOI HITMMHUHALINY AHTHTEJI IPOTEa3aMH CHIBOPOTKU M (DMIIBTPALMHU B KIIyOOUKax, OrpaHUYEHHOCTH POHUK-
HOBCHHMS B y4YacTOK JIOKaJIM3AI[MH OMYXOJH U YPOBHEW HKCIIPECCHM LIEJICBOIO aHTHUICHA Ha PAKOBBIX KIIETKAaXx.
[TomBITKM NPUMEHEHHSI TEHETHYECKA MOIU(PHUIIMPOBAHHBIX KJIETOK, IKCIIPECCHPYIOIINX XUMEPHbIC aHTHI'€HHBIE
peuentopsl (CAR), Takke MMesn orpaHM4eHHbIH ycnex. Kpome Toro, TepaneBTrdeckas 3(pQEeKTUBHOCTh OTIpe-
JICIICHHOTO aHTUTEHCBS3BIBAIONIETO JOMEHa, mcmonb3dyemoro B CAR, Hempenackazyema: B ciydae CIIHMIITKOM
CHJIBHOTO CBSI3BIBAHMS YKa3aHHOTO aHTHUTEHCBs3bIBaromero fomena Hecymue CAR T-kineTkn HHIyIHPYIOT Mac-
COBOE BBICBOOOYK/IEHHE INTOKMHOB, MTPUBOAAIICE K MOTEHIINAIHHO JICTAIFHOX MMMYHHOH peakIliy, Ha3bIBaeMOon
"IIUTOKUHOBBIM IITOPMOM"; B CITydae K€ CIUIIKOM CTa00TO CBSI3BIBAHHS YKA3aHHOTO aHTWUTEHCBS3BIBAIOIIETO
nmomerna CAR T-kieTku He 00eCreurBarOT JTOCTATOYHOHN TepareBTHIecKor d()(PEKTUBHOCTH ISl YCTPaHEHUS
PaKOBBIX KJIETOK.

Kparkoe onucanune

B nactosimem m300peTeHHH B OOILIEM IPEUIOKEHBI YCOBEPIICHCTBOBAHHBIE BEKTOPHI A T-KIeTOYHOM
TEparuy U CIIocoObl MX TPUMEHEHHUS.

CornacHO pa3IMYHBIM BapHaHTaM pealn3aliu NpeayiokeH XuMepHbii anturennsiii penenrtop (CAR), co-
JIeprKaIUi: BHEKJICTOYHbIH JTOMEH, KOTOPBII COAEPKHUT aHTHTeN0 MbImK npotuB BCMA (anTureH co3peBaHus
B-kJ1eTOK) WM €ro aHTHT€HCBA3BIBAIOIINN ()parMeHT, KOTOPHIE CBA3BIBAIOT OJWH WM 00Jee SIHUTOIOB IOJH-
nentuaa BCMA denoBeka; TpaHCMeMOpaHHBIA IOMEH, OJMH WU 00Jiee BHYTPUKICTOTHBIX KOCTHMYITHP YIOIITHX
CUTHAJIBHBIX TOMEHOB, U TIEPBUYHBIN CUTHAJIBHBII JOMEH.

CornacHO KOHKPETHBIM BapHaHTaM peaji3alii yKa3aHHOE aHTUTeNo MU npotue BCMA mnn yka3aH-
HBI aHTUTCHCBS3BIBAIOIINNA (DparMeHT, KOTopble cBsi3biBatoT monunenTtun BCMA denoBeka, BbIOpaH(0) H3
rpynmel, coctosmiet u3: Ig BepOmroma, Ig NAR, Fab-dpparmentos, Fab'-pparmentos, F(ab)2-pparmenTos,
F(ab)'3-pparmenros, Fv, ogaonenoueunoro Fv-antutena ("scFv"), 6u-scFv, (scFv)2, Muau-tena, quartena, Tpu-
aTena, TeTparesa, CTaOMIN3NPOBAHHOTO TUCYIBGUIHBIMU cBsi3aMu Oenka Fv ("dsFv'") u ogHonomenHoro aHTu-
tena (sdAb, HaHOTETA).

CornacHO JONOJHHUTENBHBIM BapHaHTaM peajlM3allid yKa3aHHOE aHTUTENo MbIIHM npotnB BCMA wnm
YKa3aHHBIN aHTHTCHCBS3BIBAIOIINK (hparMeHT, KoTopble cBsa3biBaloT nosmnentuy BCMA denoBeka, mpencTas-
asteT coboit scFv.

CornacHO HEKOTOPBIM BapHaHTaM peaM3alliyl YKa3aHHOE aHTUTEe0 MBI npotuB BCMA wmn ero anTtu-
TEHCBS3BIBAIONNH (pparMeHT colep kKUT oaHy Wim Oomee obmacteit CDR, mpeacTaBieHHBIX B TH000H U3 TOCe-
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nosarenbHocTedd SEQ ID NO: 1-3.

CornacHO KOHKPETHBIM BapHaHTaM peallu3alliyl yKa3aHHOE aHTHTENO MEIIU npotuB BCMA wmm ero an-
THUTCHCBS3BIBAIONINN (PparMeHT CONCPKUT OnHy Wi Oosee obmactet CDR, mpencraBieHHBIX B J1000# U3 10-
cnenoBatensHOCTEe SEQ ID NO: 4-6.

CornacHO HEKOTOPBIM BapHaHTaM peaM3allii YKa3aHHOE aHTUTe0 MbIH npotuB BCMA wmn ero anTtu-
TeHCBS3BIBAIOMNN (PparMeHT CONEPIKUT MOCIEeI0BATEIHbHOCTh BapuabeIpbHOI 001acTH JIETKOH e, COOTBETCT-
BYIOIIYIO MpeACTaBlIeHHOM B mociienoBarensHocT SEQ ID NO:7.

CornacHO KOHKPETHBIM BapHaHTaM peaii3allii yKa3aHHas MOCIEI0BaTEIbHOCTh BapHaOeIpHON 00macTu
JIETKOM 1enu colepkut nocienoBatenbHocTd CDR, npeacrapnenusie B nocienoarensHoctsx SEQ ID NO: 1-
3.

CornacHo ApyruM BapHaHTaM pean3allii yKa3aHHOE aHTHUTENIO MbImm npotuB BCMA wiu ero aHTUTeH-
CBS3BIBAIOIIUI (PparMEHT CONEPXKHUT IMOCICIOBATEIBHOCTh BapHAOCIbHON 00JAcTH TSDKENOH ILemH, MpeicTaB-
neHHyo B nocnenosarenbHoctd SEQ ID NO: 8.

CornacHo OTOJIHUTEIHHEIM BapHAHTAM pealli3alliyl YKa3aHHas MMOCICIOBATEIbHOCTh BapHaOeIbHOU 00-
JIACTH TSDKEJION IeTH coniepkuT mocienoatensHoctn CDR, npencrasiennsie B nmocienoarenbHocTsax SEQ 1D
NO: 4-6.

CornacHO JOMOTHUTENBHBIM BapuaHTaM peasIM3alliyl yKa3aHHBIM TpaHCMEMOpaHHBIN JOMEH IpeCTaBICH
TIOJIUIICTITHIOM, BRIOPAaHHBIM M3 TPYIIIBI, COCTOAIICH U3: anbda-, 6eTa- Win 3eTa-menu T-KIeTOYHOTO PerernTo-
pa, CD3g, CD3(, CD4, CDS5, CD8a, CD9, CD 16, CD22, CD27, CD28, CD33, CD37, CD45, CD64, CDS0,
CDS86, CD 134, CD137,CD152,CD 154 u PDI.

CornacHO HEKOTOPHIM BapHaHTaM PeaM3aliy YKa3aHHBIN TpaHCMEMOpaHHBIN JOMEH IpEACTaBICH MO~
MENTHIOM, BRIOPaHHBIM W3 TPYIIIkI, cocTosieit u3: CD8a; CD4, CD45, PD1 u CD154.

CornacHO HEKOTOPHIM BapHaHTaM peaM3alii YKa3aHHBIH TpaHCMeMOpaHHbIi foMeH npencrasie CD8a.

CornacHO KOHKPETHBIM BapHaHTaM PEATM3alWN yKa3aHHbIE OAWH WIH 0ojee KOCTHUMYJIHUPYIOIIUX CHT-
HAITLHBIX JOMCHOB IPEJICTABICHB KOCTUMYIIHPYIOIICH MOJEKYJIOH, BBIOPAHHON W3 TPYIIBI, COCTOSIICH W3:
CARDI11, CD2, CD7, CD27, CD28, CD30, CD40, CD54 (ICAM), CD83, CD134 (0X40), CD137 (4-1BB),
CD150 (SLAMF1), CD152 (CTLA4), CD223 (LAG3), CD270 (HVEM), CD273 (PD-L2), CD274 (PD-L1),
CD278 (ICOS), DAP10, LAT, NKD2C SLP76, TRIM u ZAP70.

CornacHO KOHKPETHBIM BapHaHTaM pEalM3aldd yKa3aHHBIC OIWH WIH 00Jee KOCTHMYJIUPYIOIIUX CHT-
HAITLHBIX JOMCHOB IPEJICTABICHBl KOCTUMYIHPYIOIICH MOJEKYJIOH, BBIOPAHHON W3 TPYIIIBI, COCTOSIICH W3:
CD28, CD134 u CD137.

CornacHO JOTIONHUTENHFHBIM BapHaHTaM pealn3allidl yKa3aHHBIE OAWH WiIH 0oJjiee KOCTUMYIHPYIOIINX
CUTHAJIBHBIX TOMEHOB IPEICTABICHBI KOCTUMYIHPYIOIIEH MOJIEKYJIOH, BRIOPAHHON M3 TPYIIIBL, COCTOAIICH U3:
CD28, CD134 u CD137.

CornacHO JOTIONHHUTENBFHBIM BapHaHTaM pealn3alidl yKa3aHHBIE OAWH WiIH 0ojiee KOCTUMYIHPYIOUINX
CHUTHAITLHBIX JIOMEHOB TnpezacTaBieHsr CD28.

CornacHO KOHKPETHBIM BapHaHTaM pPEalHM3aldd yKa3aHHBIC OIWH WIH 00Jee KOCTHMYJIUPYIOIIUX CHT-
HaJIbHBIX JOMEHOB mIpesacTaBneHsl CD134.

CornacHo JpyruM BapHaHTaM peallu3alliy yKa3aHHbBIC OJUH WM 00JIee KOCTUMYIHPYIONUX CUTHAIBHBIX
JloMeHOB TpencTaniensl CD137.

CornacHO HEKOTOPEIM BapraHTaM peani3anui CAR conepXKuUT MOMHUIIENTH]] IMAPHUPHOH 001acTH.

CornacHO JOMOTHUTEIBHBIM BapHaHTaM peaTH3aluy YKa3aHHBIH MOJMIENTHA IIapHUPHON obiacTu co-
JIEPKUT MapHUpHYIo obmacts CD8a.

CorytacHO HEKOTOpHhIM BapraHTaM peanm3aiui CAR conepxut crieiicepHyro 001acTh.

CornacHO JOMOJHHUTENBHBIM BapHaHTaM pean3alliyl yKa3aHHBIM HOJHIICNTH] clieiicepHoif obmacTu co-
nepxut oomactn CH2 u CH3 1gG1 i IgG4.

CoryiacHO KOHKpETHBIM BapuaHTaM peanmm3anu CAR colepXuT CUTHATBHBINA TIETITH]I.

CornacHO JOIONHHUTEIBHBIM BapHaHTaM pEaNH3alydy yKa3aHHBIH CHTHANBHBIA HENTHI CONEPXKUT CHT-
HAIBHBIA monmmentun Tsokenod menu  [gGl, CHUTHANBHBIA TENTHA  PElenTopa TPaHyJIOIHUTapPHO-
MakpodaraabHOro KojJoHuecTumyupytomiero gakropa 2 (GM-CSFR2) wnu curnansabiid nomunentun CD8o.

CornacHo ogHOMY BapuaHTy peanmzauun CAR conepxut mocienoBaTenbHOCTh aMUHOKHCIOT, COOTBETCT-
BYIOIYIO NIPEJCTaBICHHOI B mocnenosarensHocTe SEQ ID NO: 9.

CornacHo pa3iIMYHBIM BapUaHTaM pealH3alyd MPEIIOKEeH MONUHYKIeoTHa, konupytomuii CAR, npeny-
CMOTPEHHBIN HACTOSIIIM H300pETCHHEM.

CornacHO pa3TUYHBIM KOHKPETHBIM BapUaHTaM pealiU3alliy MPEII0KCH MOJUHYKICOTH, KOIUPYHOITUA
CAR, oTnmuaromuiicss TeM, 4TO yKa3aHHas TOJHHYKICOTHUIHAS MOCICIOBATEIBHOCTh COOTBETCTBYET MOCIEI0-
BarenpHOCTH SEQ ID NO: 10.

CornacHO pa3MYHBIM OIPESIICHHBIM BapHaHTaM pPeajH3alyd MPEIUI0KEeH BEKTOP, COACPKAIINN ITOJH-
Hykineotua, koaupyomuid CAR, penycMOTpEeHHBIH HACTOSIIIAM H300pPETeHUEM, WIIH MPEACTABICHHBIH B TIO-
cnenoBatensHOCTH SEQ ID NO: 10.

CornacHO HEKOTOPHIM BapHaHTaM peai3aliy YKa3aHHBIH BEKTOpP HpEeACTaBiIsIeT co00M HIKCIPECCHOHHBIN
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BEKTOP.

CoracHO JIOTIOJHUTEIBHBIM BapUaHTaM pealn3aliy YKa3aHHBIH BEKTOP MPEACTABISIET COO0M AIMCOMHBIN
BEKTOP.

CornacHO KOHKPETHBIM BapHaHTaM PEaM3allii YKa3aHHBIA BEKTOP MPEACTAaBISICT cOO0I BUPYCHBIN BEK-
TOP.

CornacHO IOTOTHHUTENBEHBIM BapHaHTaM pEasM3allii yKa3aHHBIM BEKTOP MpPEICTaBiIseT COO0H peTpoBHU-
PYCHBIH BEKTOD.

CornacHo APyruM BapHaHTaM pealn3alliil yKa3aHHBIH BEKTOP MPEACTaBISIET cOO0M IEHTHBUPYCHBIA BEK-
TOP.

CornacHo 0JHOMY BapuaHTy peanu3anuu BekTop, kogupyomuii CAR x BCMA, coaepxur nocienosa-
TEJBHOCTh MONMHYKJIEOTUAOB, IPEACTaBIeHHYIO B ocneaoBaTensHocTH SEQ ID NO: 36.

CornacHO JOIOJIHUTENIFHBIM BapHaHTaM pealM3allii yKa3aHHBIH JICHTHBUPYCHBIH BEKTOP BBIOMpAIOT M3
TPYIIIBI, COCTOSIIEH 10 CyIIeCTBY M3: BUpyca MMMYyHoxeduuuTa yenoBeka 1 (BUY-1); Bupyca ummyHoaedum-
Ta yenoseka 2 (B1Y-2), Bupyca BucHa-masau (BMB); Bupyca aptpura-snuedanura ko3 (ADK); Bupyca nnpex-
nmonHol anemun Jomaneit (MHAH); Bupyca nmmyHoneduiuta komadpux (BUK); Bupyca nmmyHoaedummra
kpymHOTo poraroro ckota (BUKPC); u Bupyca nmmmyHnonedunura o6espsn (BHO).

CorylacHO KOHKPETHBIM BapHaHTaM Pealln3allid BEKTOP COJIEPKHUT JIEBYIO (5') peTpOBHUPYCHYIO TOCIE0-
BatenbHOCTh LTR, curnan ymakosku ricu (W), nenrpanbusiii nonunypuHoBsiit Tpakt/JJHK-¢mn (cPPT/FLAP),
3JIEMEHT JKCIIOPTa PETPOBHPYCA; MPOMOTOP, (PYHKIIMOHAIBEHO CBS3aHHBIA C MOTUHYKICOTHIOM, KOAHPYIOIIIM
CAR coriacHO HacTOSIIIEMY OIMCaHUIO; U TpaBylo (3') peTpoBHpycHYIO TocneaoBaTeabHOCTh LTR.

CornacHo apyrum Bapuantam peanu3anun CAR comep)XUT reTepoJorHyHyI0 TOCIe0BAaTEIFHOCTE TOJH-
a/ICHUJIMPOBAHMSI.

CornacHo HEKOTOpBIM BapuaHTaMm peanu3anuu CAR comepKUT MOCTTPaHCKPUIIUOHHBIN PETYISATOPHBINA
anemeHT Bupyca renatuta B (HPRE) wnu mocTTpaHCKpHUIIIMOHHBIN PETyJISITOPHBIM JIEMEHT BHpYcCa relaTHTa
cypka (WPRE).

CornacHO HEKOTOPBIM BapHaHTAM pealu3allud yKa3aHHbBIN MpoMoTop nocnepoBaTenbHocT 5' LTR 3ame-
HSIOT Ha TeTEPOJIOTUYHBII TPOMOTOP.

CornacHO JONOJTHHUTENBGHBIM BapHAHTAM PEaM3alMy YKa3aHHBIH T'€TEePONOTHYHBIM MPOMOTOpP MIpEeACTaB-
nsieT coboit mpoMoTop nuToMeranosupyca (LIMB, wmu CMV), nmpomortop Bupyca capkombl Payca (BCP, wimm
RSV) unmm mpomotop Bupyca 06e3bsH 40 (SV40).

CorylacHO KOHKpPETHBIM BapHaHTaM pealiu3alliy ykazaHHas mocienoBarensHocTh 5' LTR wm 3' LTR
npencTaBisieT coooi tenTuBupycHyio LTR.

CornacHO KOHKPETHBIM BapHaHTaM pealn3alnyl ykazaHHas mocienosatenbHOCTh 3' LTR comepxur omny
i 6oree MOIU(UKAITIIA.

CoryiacHO HEKOTOPBIM BapHaHTaM pealu3alii yKazaHHas mnocienoBaTenbHOCTh 3' LTR cogepxut oaHo
Wi Oosiee yiaIeHuH.

CoriacHO HEKOTOPBIM BapHaHTaM peaM3alny yKkasaHHas rocienoBarensHocTsh 3' LTR npencrasnser co-
60i1 camonnakTuBupyroutytocs (SIN) LTR.

CornacHO HEKOTOPHIM BapHaHTaM pealM3allii yKa3aHHas IIOCIEeIOBATEIHHOCTD ITOJHAICHIITNPOBAHUS
MPEICTaBIsIET COOOW MOCIEIOBATENBHOCTh MOJHAICHIINPOBAHNS OBIYbEr0 TOPMOHA POCTa WM CHTHAJIBHYIO
TIOCJIC/IOBATENILHOCT TTOJIMAICHUIINPOBAHUS 3-TII00MHA KPOJIHKA.

CornacHO JOMOTHUTEIBHBIM BapHaHTaM pealH3aliy MOJMHYyKIeoTua, kogupyromuit CAR, npemxycmor-
PEHHBIH HACTOSIIIUM H300pETEHHEM, COJIEPKHUT ONITUMHI3UPOBAHHYIO MTOCIIeI0BaTeIbHOCTE Ko3ak.

CornacHO JOMOJHHUTENBHBIM BapHaHTaM pealn3aiiiil MpoMOTOp, (YHKINOHAIBHO CBA3aHHBIA C TOJIHHYK-
neotunoM, koaupyromuMm CAR, mpenycMOTpeHHBIH HACTOSIAM H300peTeHHEM, BEIOpAH U3 TPYIIIBI, COCTOSIICH
U3: MPOMOTOpa HEMEIJIEHHO-paHHUX TreHoB mnuTomeranoBupyca (LIMB), mpomotopa ¢akrtopa smonramum 1-
anmpda (EF1-a), mpomoTopa dochormuneparkunazsl 1 (PGK), mpomoTopa youksutuaa-C (UBQ-C), suxaHcepa
[IUTOMETaNOBHpyca/mpoMoTopa Oera-aktiHa Kypuipsl (CAG), sHXaHCepa BHpyca HOJMOMBI/TIPOMOTOpA TUMH-
IUHKUHA3BI BUpyca mpocToro repreca (MCl1), mpomortopa Oeta-aktuna (B-ACT), mpomoTopa Bupyca 00e3bsH
40 (SV40) u mpoMoTopa, CoAepsKalero 3HXaHCEp MHUENONpPOoar(epaTHBHOTO BHUPyca CapKOMBI C yIaJCHHON
00J1acThIO OTPHUIATEITHLHOTO KOHTPOIISA U 3aMEHOM Ha CalT cBs3bIBaHus mpaiimepa d1587rev (MND-nipomoTop).

CornacHO pa3IMYHBIM BapHaHTaM pean3alliy NpeaokeHa NMMYHHas d(pQeKTopHas KJIETKa, cojepka-
masi BEKTOp, NMPEAYCMOTPEHHBIH HacTosmmM n3o0peTeHneM. COTNIacHO pPa3iIMYHBIM BapHaHTaM peai3aluu
YKa3aHHYI0 HMMYHHYIO 3()Q)eKTOPHYIO KJIETKY TPAaHCAYLHPYIOT BEKTOPOM, MPEAYCMOTPEHHBIM HACTOSIIIM H30-
OpereHueM.

CoriacHO TOTIOTHUTEIHLHBIM BapuaHTaM peain3alii ykazaHHas IMMYHHas 3G ¢GeKTopHas KJIeTka BEIOpaHa
W3 TpyNbl, cocTosme u3: T-mumporuTa u ectectBeHHON kKnyutepHor (NK) kireTkw.

CornacHO HEKOTOPBIM BapHaHTaM PEANH3allil YKa3aHHYI0 UMMYHHYIO 3((EKTOPHYIO KIETKY TPaHCIYITH-
PYIOT BEKTOPOM TI0 JItoOOMY W3 TI.28-46, 1 aKTHUBHPYIOT M CTUMYJIHPYIOT B NMPUCYTCTBUU WHTHOUTOpa PI3K-
MyTH, C COXpaHEHWEM TakuM o0pa3oM mposmdepanuy TPAHCTYIUPOBAaHHBIX UMMYHHBIX 3()()EKTOPHBIX KIIETOK
M0 CPaBHEHMIO C NposMdepanneil TpaHCAYIUPOBAaHHBIX UMMYHHBIX 3(Q(QEKTOPHBIX KJICTOK, KOTOpbIEe OBIIM aK-
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TUBUPOBAHBI H CTUMYJIMPOBAHBI B OTCYTCTBHE YKa3aHHOTO nHrHOmuTopa PI3K-mytu.

CornacHO KOHKPETHBIM BapHaHTaM peajH3alii yYKa3aHHAs UMMYHHas 3(QQeKTopHas KJIeTKa, aKTHBHpPYe-
Mas ¥ CTUMYJIHpyeMasi B IPUCYTCTBHU yKa3aHHOTO HHruOuTOpa PI3K-myTH, oTIMyaeTcs moBBIIEHHOH SKCTIpec-
cueit: 1) ogHoro uinu 6osiee MapKkepoB, BRIOPAHHBIX U3 Tpynibl, coctosei n3: CD62L, CD 127, CD197 u CD38
W 11) Bcex mepedncieHHbx MmapkepoB: CD62L, CD127, CD197 u CD38, no cpaBHEHHUIO ¢ IMMYHHOU 3¢ dek-
TOPHOM KJIETKOU, aKTUBUPOBAHHOHN M CTUMYJIMPOBAHHOHN B OTCYTCTBHE yKa3aHHOTO MHrnomropa PI3K-myTu.

CorilacHO 0JJHOMY BapHaHTy pean3anuu ykazanHubelii maruoutop PI3K npeacrapnser coboit ZSTK474.

CornacHO pa3NWYHBIM BapHaHTAM pPEANTH3alUH MPEI0’KeHa KOMIO3HUIHS, colepKamias HMMYHHYIO (-
(hEeKTOPHYIO KIIETKY, MPEAYCMOTPEHHYIO HACTOSIIIMM M300peTeHHEM, M (PU3HOJIIOTHYECKH TIPHEMIIEMOE BCIIOMO-
raTeJI-HOe BEIIECTBO.

CornacHo pa3iIMYHBIM BapUaHTaM PEaTH3aldyu MPEATIOKECH Coco0 MOTydYeHUsT UMMYHHOH 3] dekTopHoi
kietku, coxepxkameii CAR, mpenycMOTpEeHHBIH HACTOSIIIUM U300pEeTEHHEM, BKITFOYAIONIUI BBEACHUE B HIMMYH-
HYI0 39()(DEKTOPHYIO KIIETKY BEKTOPA, COJECPIKAILET0 NOINHYKICOTH T, KOAUPYIOmUi ykazanubeiii CAR.

CornacHo OMONHUTEIBHEIM BapHaHTAM peallU3alliy YKa3aHHBIA CIOCO0 JOMOIHUTEIHHO BKIFOYACT CTH-
MYJLIHIO YKa3aHHOM MMMYHHOH 3¢ (eKTOpHON KIETKH W MHAYKIHIO MPOoJH(epanny yKa3aHHON KIETKH ITyTeM
MPUBEICHNS YKa3aHHOW KIIETKH B KOHTAaKT C aHTUTENIaMH, KOTOpble cBs3piBatoTcs ¢ CD3, u aHTHTENIaMH, KOTO-
poie cBs3bIBatOTCsS ¢ CD28; ¢ mosryaeHneM TakuM 00pa3oM MOMYJISIIUH IMMYHHBIX 3Q(EKTOPHBIX KIETOK.

CornacHO KOHKPETHBIM BapHaHTaM pealn3aluil YKa3aHHYI0 UMMYHHYIO 3((eKTOpHyI0 KIETKY CTHMYIIHU-
PYIOT ¥ HHAYIHPYIOT ee Mponudepannio nepe BBeICHNEM YKa3aHHOTO BEKTOpa.

CornacHO HEKOTOPBIM BapHaHTaM pealn3aldi yKa3aHHbIE MMMYHHBIC 3(Q(QEKTOpHBIE KIETKH BKIIOYAIOT
T-mumdonuTsI.

CornacHO KOHKPETHBIM BapHaHTaM pealu3allii YKa3aHHbIC IMMYHHBIC 3((EKTOPHBIC KICTKH BKIIOYAIOT
NK-knetku.

CornacHO KOHKPETHBIM BapHUaHTaM PEaHM3aldd YKa3aHHBbIC KICTKA aKTHBHPYIOT U CTUMYJIHPYIOT B IPH-
cyrctBum uHruOuTopa PI3K-myTH, ¢ coxpaneHuem TakuMm 00pa3oM mposudepani TPAaHCTyIUPOBAHHBIX HM-
MYHHBIX 3(PEKTOPHBIX KIETOK 1O CPaBHEHHIO C Mposideparrieii IMMYHHBIX 3Q(EKTOPHBIX KIETOK, KOTOPHIS
aKTUBHPYIOT H CTUMYJIUPYIOT B OTCYTCTBHE YKa3aHHOTO HHTHONTOpa PI3K-myTH.

CornacHO HEKOTOPHIM BapHaHTaM pealn3alliii yKa3aHHbIE IMMYHHBIC Y (QEKTOPHBIC KICTKH, aKTHBUpYe-
MBIE U CTUMYJIHPYEMBIE B NMPHUCYTCTBUU yKa3aHHOTO MHrHOnWTOpa PI3K-myTH, OTIMYAroTCS MOBBIIICHHOW 3KC-
Tpeccreii: 1) 0JHOTO WM OoJiee MapKepoB, BRIOPAHHBIX U3 TPpyMIbl, cocTosmeit m3: CD62L, CD127, CD197 u
CD38, unm ii) Bcex nepeuncieHnbix Mapkepos: CD62L, CD127, CD197 u CD38, no cpaBHEHUIO ¢ UMMYHHBIMHU
3(h(HeKTOPHBIMH KIIETKaMU, aKTHBUPYEMBIMU U CTUMYJIUPYEMBIMH B OTCYTCTBHE YKa3aHHOTO mHruouropa PI3K-
MyTH.

CoracHO 0IHOMY BapHaHTYy peanu3anuy ykazanHslii naruourop PI3K npencrasnser coboit ZSTK474.

CornacHo pa3iIMYHBIM BapHaHTaM PealH3alyi IPEATI0KEH CIIOCco0 JICUCHUS CBA3aHHOTO ¢ B-KiieTkamu co-
CTOSIHUS Y HY)KIAIOIIEroCs B 3TOM CyOBEKTa, BKIIFOUYAIOIININ BBEJACHUC YKA3aHHOMY CYOBEKTY TEeparmeBTUYCCKU
3¢ PEeKTUBHOTO KOJMYecTBa KoMIo3nuuy, conepxariei Hecymme CAR k BCMA T-xieTku, npeaycMOTpeHHbIE
HACTOSIINM H300peTeHNEM, U, He00sA3aTeNbHO, (hapMaIleBTHYECKH IPUEMIIEMOE BCIIOMOTaTeIIbHOE BEIIECTBO.

CornacHo ApyrUM BapHaHTaM pealn3aliil yKa3aHHOE CBA3aHHOE ¢ B-KieTkaMu COCTOSIHHE MPENCTaBISET
co00l MHOXXECTBEHHYIO MHUEIIOMY, HEXOIDKKMHCKYIO IHMpoMy, mpoiupepannio B-kIeTok HeolpeaereHHOro
3JI0KAYECTBEHHOTO TTOTCHIIHAIIA, TUM(POMATOUIHEII TPaHyIeMaTo3, MOCTTPAaHCILIAHTAIIOHHOE JTUM(OTpoude-
pPaTHBHOE PacCTPOICTBO, IMMYHOPETYITOPHOE PAacCTPOWCTBO, PEBMAaTOWIHBIA apTPHT, TSHKEIYI0 MHACTEHHIO,
MIMOTIATHYECKYI0 TPOMOOIMTONICHUYECKYIO IypIypy, anTudochomnmuaneiii cuaapom, 6onesnp lllaraca, 6o-
ne3nb [peiiBca, rpanynemaro3 Berenepa, y3emkoBblil mOIHapTepuuT, cHHApoM lllerpeHa, OOBIKHOBEHHYIO ITy-
3BIPUYATKY, CKICPOJCPMUIO, PACCESHHBIN CKIIepo3, aHTH(Oochomumuanerii cuaapom, AHIIA-accorumupoBaHHBIH
BacKynuT, cuHapom ['ynmacuepa, O6ose3Hp KaBacaku, ayTOMMMYHHYIO TEMOJUTHYCCKYIO aHEMHIO W OBICTPO-
MPOTPECCUPYIOIIUI TIIOMEPYIOHEPPUT, OOJIE3HD TKEIBIX [IENCH, MEPBUYHBIN WM aCCOIMUPOBAHHBIN C HMMY-
HOLIMTAMH aMIJIOUI03, MITH MOHOKJIOHAIEHYIO TAMMAIATHIO HEOTIPEICIICHHOTO 3HAUCHHS.

CornacHO OTIONHUTEIHHBIM BapruaHTaM peaH3alii CBS3aHHOE C B-KileTKaMH COCTOSHHE MPECTaBiseT
co0oit B-knerounHoe 3710kauecTBEHHOE HOBOOOpa3OBaHUE.

CornacHO HEKOTOPHIM BapHaHTaM pearn3aliii yKa3aHHOE B-KieTouHoe 3110KauecTBEHHOE HOBOOOpPa3oBa-
HUE TPENCTaBIIICT cOO0M MHOKECTBeHHYIO MuenoMy (MM) unu HexoHKKUHCKYIo TuMdomy (HXJT).

CornacHO HEKOTOPHIM BapHaHTaM pealnn3alui yka3aHHas MM BeiOpaHa M3 TPYIIB, COCTOSIICH W3: Ma-
HU(PECTHOW MHOXECTBEHHONH MHEIIOMBI, BJIOTEKYIIEH MHOKECTBEHHOW MHUEIIOMBI, IJIa3MOKJIETOYHOTO JIeHK03a,
HECEKpeTOpHOH MuenoMsl, IgD-MHeoMBI, 0CTEOCKIEPOTHYECKO MUEIIOMBI, OIMHOYHOHN IIA3MOLUTOMBI KOCTH
U 9KCTPAMEIYIUIIPHON TTa3MOIUTOMEI.

CornacHO HEKOTOpPHIM BapuaHTaM peanu3anuu ykasanHas HXJI BeiOpaHa W3 TPYMIBI, COCTOSINCH H3:
muMpombl BepkuTTa, XpOHUYECKOTO JTUM(OIMTAPHOTO JEHK03a/MEIKOKICTOUHOW JIMM(POIUTAPHOU TUMQPOMEI
(XJU/MILT), muddysHoit B-kpynHoxieTouHoH IMM(OMBI, (OUTHKYJISIPHOW JIUMQPOMBI, MMMYHOOIACTHOH
KPYITHOKJICTOYHOH TuMpoMBbI, B-mrmMdodracTHOrO Neiiko3a U3 KIETOK-NPEIIIECTBCHHUKOB U MAaHTHHHOKIICTOY-
HOU TUM(POMBL.

CornacHO KOHKPETHBIM BapHaHTaM pealu3alllii yKa3aHHOE CBS3aHHOE ¢ B-KiIeTkaMu COCTOSHHE Ipen-
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CTaBJIIeT COOOH 3JI0KaYeCTBEHHOE HOBOOOPa30BaHKE IIIa3MaTHYECKUX KIIETOK.

CornacHO JONOJHHUTEIBHBIM BapHaHTaM peajH3allii yKa3aHHOE CBS3aHHOE C B-KkieTkamMu cOCTOsIHUE
MpeCTaBIsIeT COO0H ayTOMMMYHHOE 3200JIeBaHHE.

CornacHO JOTIONHUTENFHBIM BapHaHTaM pealn3alliil YKa3aHHOE ayTOMMMYHHOE 3a00JeBaHUE MpE/ICTaB-
JsIeT cO00H CHCTEMHYIO KPACHYIO BOJTIAHKY.

CornacHO HEKOTOPBIM BapHaHTaM PeaM3alii yKa3aHHOE CBA3aHHOE ¢ B-KieTKaMu COCTOSHHE MpeIcTaB-
JISIET COOOH PEeBMATOUIHBIN apTPHT.

CornacHO KOHKPETHBIM BapHaHTaM peau3alllii yKa3aHHOE CBS3aHHOE ¢ B-KiIeTkaMu COCTOSHHE IIpen-
CTaBJIIET COO0M MIMONAaTHYECKYIO TPOMOOIIMTONCHUYECKYIO ITYPITYpY, WIIH TSDKEIYI0 MHACTEHUIO, HITH ayTONM-
MYHHYIO TEMOJIITHYECKYIO aHEMHIO.

Kpartkoe onucanne rpadpuyecknx MaTepuajion

Ha ¢ur. 1 mokazaHo mpuBeIeHO cxeMaTHUecKoe n3o0pakeHne koHcTpykuuii CAR, HanpaBiIeHHOTO Tpo-
TUB aHTUTEHA co3peBanus B-kietok Memmu (muBCMA).

Ha ¢wur. 2a npencrasBieno komudectBo MPH-y, BeicBoOOkmaemoro Hecymumu CAR x BCMAO2 T-
knetkamu, HecymuMu CAR k BCMA10 T-knerkamu n Hecymumu CARI9A T-knetkamu mociie COBMECTHOTO
KyJIbTUBUPOBAHHUS YKAa3aHHBIX KJIETOK B TeueHue 24 yacoB ¢ kineTkamu K562, skcnpeccupyromumu BCMA.

Ha ¢wur. 2b npuBeneno cpaBHenue konudectsa DPH-y, BeicBoOO)aaemoro Hecymmumu CAR k BCMAOQ2
T-xnerkamu, Hecymumu CAR xk BCMA10 T-kinerkamu u HecynmumMu CAR19A T-kieTkamu Iocjie COBMECTHOTO
KyJIbTUBHPOBAHHUS yKa3aHHBIX KJIETOK B TeueHue 24 uacoB ¢ knetkamu K562, ve skcnpeccupyromumu BCMA, u
¢ kietkamu K562, sxcnpeccupyromumu BCMA.

Ha ¢ur. 3 npuBeaeHo KOJIMYECTBO BOCTIAIUTEIBHBIX IUTOKHHOB B POCTOBBIX CpeIax HETPaHCIyIHPOBaH-
HBIX KOHTpONBHBIX T-kieTok, Hecymmx CAR k BCMAO2 T-xierok, Hecymux CAR xk BCMA10 T-knetok u
Hecymux CARI19A T-kierok, cTuMynupoBaHHbBIX 3a 10 1Hel 1o aHanu3a.

Ha ¢ur. 4 npuBeneHO KOJIMYECTBO BOCTAIUTEIBHBIX IIMUTOKWHOB, TpoaynupyeMbix HecymumMu CAR k
BCMAOQ2 T-knerkamu, HecymuMu CAR k BCMA10 T-knerkamu u Hecymumu CARI9A T-xneTkamu B OTCYT-
CTBHE aHTHI'CHHOHN CTUMYIISLINH.

Ha ¢wur. 5 nokaszana skcnpeccust GEHOTHITNIECKUX MapKepOB aKTHUBAIMM B KOHIIE IpoIlecca MOTydCHHUS
Hecymux CAR mporuB BCMA T-knmetok. Dkcrpeccnio HLA-DR u CD25 wsmepsiim B Hecymmx CAR &
BCMAOQ2 T-knetkax, Hecymux CAR k BCMA10 T-knerkax u Hecymux CAR19A T-knerxax.

Ha ¢wur. 6 mpuBeaeHbl YpOBHM aKTHUBAIlMW Kacmasbl-3, HEOOXOIUMOTO JIJIS aromnTo3a dTara, UMEIOIIeTo
6ousbioe 3Hauenue At AICD B Hecymmx CAR k BCMA10 u CAR k BCMAO2 T-kneTkax B OTCYTCTBHE aHTH-
TEHHON CTHUMYJISILIUN.

Ha ¢ur. 7 npuBeneHo KOINYECTBO BHICBOOOXKIAEMBIX BOCTIAJIMTEIBHBIX NINTOKMHOB B Hecynmx CAR mpo-
tiB BCMAO2 u CAR x BCMA10 T-kitetkax B cpene, conepxareil peranbayro Obr4bto cbiBopoTKy (PBC), chI-
BOpOTKY uenoBeka ¢ AB-anturenamu (HABS) w100 ur/mut pactBopumoro BCMA.

Ha ¢ur. 8A npusenen oobem omyxoueit y mbieit NOD-scid-ramma (NSG) ¢ skcniepuMeHTaIbHBIMH 1101
KOKHBIMH OITyXOJISIMH MHOKECTBEHHON MHEIOMBI dernoBeka (RPMI-8226) pasmepom ~100 My’ Mprmn mosyda-
nu ocroBy, 107 Hecynmx CAR k BCMAO2 T-krerok, 107 mecynmx CAR k BCMA10 T-ki1eTok Him 6opTe3o-
MU0 (BETKEH ).

Ha ¢ur. 8B npuBenen o6vem onyxoneit y mpimeit NOD-scid-ramma (NSG) ¢ 3kcrieprMeHTTEHBIME TI0]T-
KOKHBIMH OITyXOJISIMH MHOKECTBEHHON MHEIOMBI dernoBeka (RPMI-8226) pasmepom ~100 My’ Mbimn mosyda-
nu ocrHoBy, 107 Hecynmx CAR k BCMAO2 T-krerok, 107 mecynmx CAR k BCMA10 T-ki1eTok mimn 6opre3o-
MU0 (BenKei).

Ha ¢ur. 9 nokazan yposens skcnpeccurt BCMA Ha kneTkax JUHHA TUM(QOMBI U Jelko3a (KpYXKKH) U aK-
tuBHOCTH Hecymux CAR k BCMA T-kieTOK B OTHOIIEHUH KaXIOW JIMHUU KIETOK (BhICBOOOXaeHne NDH-y,
kBaapatsl). BCMA-orpunarensasie (BCMA-) nuHUM OMyXOJNEBBIX KJIETOK: MHeNoreHHoro Jeikosa (K562),
octporo ymmpobnacTHoro seiikoza (NALM-6 u NALM-16); manTuiiHokieTouHol uMbombl (REC-1); wmun
X0omKKHHCKOH muMpomel (HDLM-2) neMoHCTpHpOBany HE3HAYNTEIHHOE BHICBOOOK/ICHHE MIIM OTCYTCTBUE BBI-
cBoboxnenns NOH-y. BCMA-nonoxurenpable (BCMA+) muHUM OTYXOJEBBIX KJIETOK: B-KIIETOYHOTO XpOHH-
yeckoro guM¢pobiactHoro seiikoza (MEC-1), manruitnoknerounoit mumdomst (JeKo-1), xomkkuackoi aumdo-
MBI (RPMI-6666), mumdombr bepkurra (knetkn Daudi un kiaetkn Ramos) m MHOkecTBeHHOW MuenoMbl (RPMI-
8226) neMoHCTpUpOBaNH cymiecTBeHHOE BrIcBOOOKAeHHe NDH-y.

Ha ¢ur. 10A noxa3ana akTMBHOCTH in vivo ocHOBBI, Hecymux CAR k CD19A T-knerok, necymux CAR k
CD19 T-knetok u Hecynmux CAR k BCMA T-kireTok B oTHOIIEHUH 3KcTpeccupyrommx BCMA kiretok auM§o-
MBI bepkutta (kietok Daudi) B Mogenu Ha mbimax NSG npu BBeneHun MbimaMm Hecynux CAR T-kietok uepes
8 mHEel mocie MHAYKIIMHA OTyXOJIeH.

Ha ¢ur. 10B nokazana akTuBHOCTS in vivo ocHOBBI, Hecymux CAR k CD19A T-knerok, Hecymux CAR k
CD19 T-xnerox u Hecymux CAR k BCMA T T-kietok B oTHOIIEHUH 3Kcpeccupyromux BCMA kineTok M-
domer bepkutra (kimetox Daudi) B Mogenu Ha Mbimiax NSG npu BBenenuu MbimaM Hecymux CAR T-kietox
gepe3 18 mHel mocie HHIYKITUN OIyXOJIeH.

Ha ¢ur. 11 mokazana BeIpakeHHass akTUBHOCTH in vitro Hecymmx CAR k BCMA T-kierok, HabmoaaB-
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masicst npu 50% cHmwkenun sxcrpeccun CAR nporus BCMA. (A) INonymsanun T-ki1eTok TpaHCAyIHpOBaIH
4x10%-5x10" TpaHCIyUMPYIOIEX SIMHAL JICHTHBHPYCA, Kogupykomero moiekyry CAR mporue BCMA (MHO-
xecTBeHHOCTh 3apaxeHus: (MOI): 5-40). Iomydennsie momyssiiuy T-KIETOK HOPMHPOBAIH 10 COACPIKaHUS
2624% mnonoxutensHbx M0 CAR mpotns BCMA T-xnerok. (B) Ioxazatens MFI HOpMHpOBaHHBIX HECYITHX
CAR mporus BCMA T-knerok BapbupoBan oT 885 no 1875 mo oueHke ¢ NPUMEHEHHEM MPOTOYHO-
utToMmerpudeckoro ananmsa. (C) [l xkinerok K562 n knetoxk K562-BCMA nipu coBMECTHOM KYJTbTHBUPOBAHUU
¢ HopmupoBanHbIMU HecymuMu CAR mpotuB BCMA T-knetkam u cootHomeHn 3¢ dextopubix (E; T-kietkn)
n neneBbIX (T; cmech knetok K562 n K562 BCMA B cootHomenun 1:1) kneTok, coctasstromiem 20:1 wm 10:1,
HaOJII01a1ach COMOCTaBMMAasi IUTOJIIUTHIECKAs! aKTUBHOCTb.

®ur. 12 WuIIOCTpUPYET HAEKHOCTE Tporiecca nonydeHus Hecymux CAR npotus BCMA T-kiretok. (A)
IIponykter ¢ Hecymumu CAR npotuB BCMA T-knetkamu, nonmydenHsie n3 kietok MKIIK 11 waauBumyab-
HBIX JIOHOPOB JEMOHCTPHPOBAIN YPOBHHM PAa3MHOXKEHHs, COINOCTaBUMBIE C COOTBETCTBYIOLICH KyNbTypol He-
TpaHCIYIHPOBAaHHBIX JOHOPHBIX T-KieTok. (B) IIpoaykrer ¢ Hecymmmu CAR nporus BCMA T-knerkamu, no-
Jy49eHHBIMU OT 11 JOHOPOB, IEMOHCTPHPOBAIHN COMOCTABUMYIO 3()(EKTHUBHOCTD JIEHTHBUPYCHON TPAaHCIyKINU
(VCN). (C) Conepxanne nonoxuresnbHbix 10 CAR npotuB BCMA T-ki1eToOK U3MEpSH ¢ MTOMOIIBIO MPOTOY-
HOW IUTOMETPHUH; Y BCEX JOHOPOB HaOMoAanack conocraBumas skcrpeccuss BCMA. (D) IIpoaykTsl ¢ Hecymu-
mu CAR nmpotus BCMA T-knerkamu, noxy4eHHbIMU OT 11 JOHOPOB, JEMOHCTPUPOBAIM TEPANIEBTUUECKU pee-
BaHTHBIE YpOBHU BbIcBoOOXneHust IDH-y npu Bo3aelicTBuu skcnpeccupyromnmu BCMA kinerkamu K562.

Ha ¢wur. 13 mpuenensl nuarpammbl BeHHa, oTpaxkarommue coBMecTHYIO 3kcnpeccruto CD127, CD197 u
CD38 B mosoxkutenpHbIXx 10 CD62L HanpaBneHHBIX MPoTHB BCMAO2 T-KI€TOK, KyJTbTHBUPOBAHHBIX B TIPH-
cyrcrBun UJI-2, wmm NJI-2 u ZSTK474 B Tedenue necsatu nuedt. B oOpaboranusix ZSTK474 kynmbTypax Hecy-
mmx CAR x BCMAO2 T-kieTok HaOII0Aanoch YBEIHUEHHE MPOIIEHTHOTO COAEPIKAHHS KJIETOK, KOIKCIPECCH-
pyromux CDI127, CD197 u CD38, no cpaBHeHHio ¢ KynbTypamu Hecymux CAR mpotue BCMA T-kneTok,
KyJIbTHBUPOBAHHBIX TOJBKO ¢ NJI-2.

Ha ¢wur. 14 nokasano yBenuueHne MpOLEHTHOTO cozepskaHus skcnpeccupyronmx CD8 necymmx CAR k
BCMAO2 T-kierok B KynbTypax, oopadorannsix MJI-2 n ZSTK474 (n=7), o cpaBHEHHUIO C KyJIbTypaMH, oOpa-
6otanubMK TONEKO WJI-2. Dxcnpeccuto CD8 onpenernsiii ¢ npuMeHeHneM (IIyopecieHTHO MEUYEHOTO aHTHTeIa
npotuB CD8 u npoTodHOM HUTOMETPUH.

Ha ¢wur. 15 npuseneno xommyectBo MDH-y, BeicBob0xknaemoe HecymumMu CAR k BCMAO2 T-knetkamu
14 noHopos nocine KyabTuBUpoBaHus Toabko ¢ MJI-2, umu ¢ UJI-2 u ZSTK474. B xoHue nepuoja KyJIbTHBHPO-
BaHUs 3KBUBaJeHTHOE KonnuecTBo Hecymux CAR x BCMAOQ2 T-kneTok MOBTOPHO KyJIbTHUBHPOBAIH B TEUCHUE
24 gacoB B cpene 6e3 no6aBok. Komruecto UDH-y, BeIcBOOOKIaEMOE 3a 24 yaca, KOJIMISCTBCHHO OIIPEICIISIH
¢ nomotsio MDPA ELISA. KynsruBupoBanue B ZSTK474 3Ha4nMo He MOBHIIIANIO BHICBOOOXKIECHUE TOHHYECKUX
mutoknHoB HecymmMu CAR k BCMAO2 T-knetkamu mo cpaBHeHuto ¢ Hecymmmu CAR k BCMAO2 T-
KIIETKaMH, KyJIbTHBUPOBAHHBIMHU TOJBKO ¢ NJI-2.

Ha ¢ur. 16 nokazana npotuBooiryxosieBas akTuBHOCTh Hecymux CAR k BCMAO2 T-kneTtok, o6paboTan-
Heix WJI-2, unu WJI-2 u ZSTK474, unn Hecymux ycedeHHbIe He 00eCIeUrBAIONINE ITOJTHOIICHHONW CUTHAN3a-
i CAR npotus BCMAO2 (tBCMAO02) T-knerok, oopadoranusix MJI-2 u ZSTK474, B Mofenu arpeccCUBHON
omyxonu Daudi. ITomnas perpeccus omyxoneit HaOmonanace y 50% Meimieid, kotopsiM BBoamwH Hecyne CAR
k BCMAO2 T-xnerku, oopadorannsie MJI-2 u ZSTK474.

Ha ¢ur. 17 nmokazana npotuBoomnyxoiieBas aktuBHOCTh Hecynmx CAR k BCMAO2 T-knerok, o6paboTaH-
ueIx WJI-2, wim UJI-2 u ZSTK474, B Mozienu omyXxou MHOKeCTBeHHOU MueoMbl (RPMI-8226). ¥V KHBOTHEIX,
MOIYy4aBIIUX JieueHue KynbTuBUpoBaHHbIMU ¢ WJI-2, unu ¢ UJI-2 u ZSTK474 necymumu CAR xk BCMAO2 T-
KJIETKH, HaOJII0aJI0Ch MOJTHOE NPEIOTBPAIIEHIE Pa3pacTaHusl OITyXOJeH.

Kparkoe onucanue naeHTH(GpUKATOPOB MociIeA0BaTeIbHOCTel

B SEQ ID NO: 1-3 npeacraBieHbl IpUMepHI TOCIeA0BaTeIbHOCTEH aMUHOKUCIOT obmacteit CDR nerkmx
neneit perientopoB CAR k BCMA, npeycMOTpEeHHBIX HACTOSIIINM H300pETCHHEM.

B SEQ ID NO: 4-6 npezacraBiieHbl IPUMEPHI TTOCIIEIOBATEILHOCTEH aMUHOKUCIIOT obmacteit CDR Tsbke-
neix 1ieneid perentopoB CAR k BCMA, niperycCMOTPEHHBIX HACTOSIIAM U300pETCHHEM.

B SEQ ID NO: 7 npeacTaBiieHbl IPUMEPHI ITOCIIE0BATEILHOCTH aMHUHOKHUCIIOT JIETKHUX IIETeH PerenTopoB
CAR x BCMA, npeycMOTpEHHBIX HACTOSIIIIUM H300pETCHHEM.

B SEQ ID NO: 8 npeacraBneHsl IpUMEPHI MOCIEI0BATENBHOCTEH AMUHOKHCIIOT TSKENBIX LeTel peenTo-
poB CAR x BCMA, npetycMOTpPEHHBIX HACTOSAIINM H300pETCHUEM.

B SEQ ID NO: 9 mpencraBnensl npuMeps! nociaegosarensHocteil amuHokucnor CAR k BCMA, npeny-
CMOTPEHHOT'O HACTOSIIIIM U300pETEHHEM.

B SEQ ID NO: 10 npeacraBieHsl NOCIEI0BATENBHOCTU MOIUHYKIEOTHIOB, KOTOPBIE KOAUPYIOT IPUMEPEI
CAR x BCMA, nipetyCMOTpPEHHBIX HACTOSIIIIAM U300pETECHUEM.

B SEQ ID NO: 11 npezacrapneHa nmocienoBaTeIbHOCTh aMHHOKHACIOT BCMA genoBeka.

B SEQ ID NO: 12-22 npexacraBieHa mocieIoBaTeIbHOCTh aAMUHOKUCIIOT Pa3IMIHBIX JTHHKEPOB.

B SEQ ID NO: 23-35 mpencraBieHa mociea0BaTeIbHOCTh AMHHOKHUCIIOT CAWTHI pacIleryieHUs IPoTea3oi
U CalThl pacIIEeTIICHUS CaMOPACIIETIISIONINXCS TIOJIUIEITHIOB.

-6 -



045264

B SEQ ID NO: 36 npeacraBieHa IOCIEI0BaTEIbHOCTh MOIMHYKICOTUAOB BekTopa, koaupyomero CAR k
BCMA.

IMoapo6Hoe onucanne N300peTeHnst

A. Obmas napopMaIus

Hacrosmee m3o00peTerne OTHOCHTCS B OOIIEM K YCOBEPUIICHCTBOBAHHBIM KOMIIOZUITMSM H CIOCO0aM IS
JIEYCHUs CBSI3aHHBIX ¢ B-KileTkaMu cOCTOSHWN. B HacTosieMm MOKyMeHTe TepMHUH 'CBsi3aHHBIE C B-KileTkamu
COCTOSIHUS" OTHOCHTCS K COCTOSHHSAM, BKJIOYAIONIMM HEaJeKBaTHYI0 B-KIeTOUYHyI0 akTHBHOCTh, W B-
KJICTOYHBIM 3JI0Ka4eCTBEHHBIM HOBOOOPA30BAHHUSM.

CornacHO KOHKPETHBIM BapHaHTaM pPEalH3allid HACTOSIIEe M300PETEHUE OTHOCUTCS K YCOBEPIICHCTBO-
BaHHOH aJIONTHBHOW KIICTOYHOHN TEpamuy CBS3aHHBIX C B-KJIETKaMHU COCTOSHHI ¢ MPUMEHECHHEM T'¢HETUYCCKU
MOTU(PHUIIMPOBAHHBIX NMMYHHBIX ()(EKTOPHBIX KIETOK. J[JIs ynydiieHus UMMYHHOTO PacliO3HABAHUS U IJIH-
MUHAIUU PAKOBBIX KJIETOK MOTCHIMAIBFHO MOTYT MPUMEHSITHCS TeHETHUECKUE METOABI. OHOM M3 MEpCICKTHB-
HBIX CTPATETHi SBISCTCS TCHHOMHXCHEPHOE KOHCTPYHPOBAHUE UMMYHHBIX 3()(DEKTOPHBIX KJIETOK JIJIS IKCIPEC-
cUM THOPUIHBIX aHTUTeHHBIX penenTopoB (CAR), mepeHampaBIsSIOMUX TUTOTOKCUYHOCTD Ha PAKOBBIC KICTKH.
OpmHaKo CYIIECTBYIOIINE BapHAHTHl aONTHBHOW KJICTOYHOH MMMYHOTEpANUH I JiedeHus] B-KieTouHbIX pac-
CTPOMCTB CONPSIKEHBI C CEPhE3HBIM PHCKOM HAPYIICHHH T'yMOPAJFHOTO MMMYHHUTETA, MOCKOJIBKY YyKa3aHHBIE
KJICTKH HaIleJICHbl Ha aHTHUTEHBI, SKCIPECCHpYEMbIe Ha BCeX WM Ha OonpmmHCTBE B-Kitetok. Takum obpazom,
TaKkyde BapUAHTHI TEPAllH HE SIBIAIOTCS KIMHIHYECKH JKENAaTEIBHBIMH H, COOTBETCTBEHHO, B JaHHOW 00JacTH
TEXHUKH COXpaHAeTCs MOTPeOHOCTE B Ooiee A PEeKTHBHBIX, MASMIINX B OTHOIICHHUHN T'yMOPaJIbHOTO IMMYHHTE-
Ta BapHAHTaX TEPAIUH CBA3aHHBIX ¢ B-KiIeTkaMu COCTOSHHM.

VY coBepIIeHCTBOBAHHBIC KOMITO3UITUH U CIIOCOOBI IS aJONTHBHON KIIETOYHOMN TEpaIluy COTIACHO OIHCa-
HUIO B HACTOAIICM JOKYMEHTE OOCCICUMBAIOT MOIYYCHUEC TCHETHUYCCKU MOMU(PHUIIMPOBAHHBIX UMMYHHBIX (-
(heKTOPHBIX KJIETOK, KOTOPBIE MOTYT JIETKO OBITh Pa3MHOXKEHBI, TEMOHCTPHPYIOT JOJITOCPOYHYIO TEPCHCTCHT-
HOCTB in Vivo B MEHee NmaryOHO BIMSAIOT HA TYMOPANbHBI IMMYHHUTET 3a CUCT HAIleTUBaHUs Ha B-KIeTku, 3Kc-
MPeCCUpYONUe aHTHIeH co3peBanus B-kinerok (BCMA, takke m3BecTHbI kak CD269, win mpencTaBUTeNhb
cymepcemeiicTBa gakTopoB Hekposa onmyxonu 17; TNFRSF17).

BCMA mpencraBnsieT co00il mpencTaBUTeNb CyliepceMeiicTBa (GakTOpoB HEKpO3a OMyXoJd (CM., HAIPH-
Mmep, Thompson et al., J. Exp. Medicine, 192(1): 129-135, 2000, u Mackay et al., Annu. Rev. Immunol, 21: 231-
264, 2003. BCMA cBs3beiBaeT aktuBupytonuii B-kimetkn ¢akrop (BAFF) u uHnynupyromuid npoaudeparmio
muradn (APRIL) (cMm., Hampumep, Mackay et al., 2003 u Kalled et al., Immunological Reviews, 204: 43-54,
2005). beuta ommcana skcnpeccuss BCMA B He30KauyeCTBEHHBIX KIETKaX, B OCHOBHOM B IUIa3MaTHYECKHX
KJIETKaX W CyOmomynsusx 3penbix B-kmetok (cM., Hampumep, Laabi et al., EMBO J., 77(1 ): 3897-3904, 1992;
Laabi et al., Nucleic Acids Res., 22(7): 1147-1154, 1994; Kalled et al., 2005; O'Connor et al., J. Exp. Medicine,
199(1): 91-97, 2004; n Ng et al., J. Immunol., 73(2): 807-817, 2004. Msituu ¢ nepuurom BCMA 310poBEbI, nX
OPTaHU3M COJCPKUT HOPMAIBHOE KOJUYECTBO B-KIIETOK, OJTHAKO BRDKUBACMOCTD JIOJNTOXKHUBYIIUX KJIETOK TLIA3-
MBI HapymieHa (cM., HanpuMep, O'Connor et al., 2004; Xu et al., Mol. Cell. Biol, 21(12): 4067-4074, 2001; u
Schiemann et al., Science, 293(5537): 2111-2114, 2001). PHK BCMA 0puta o0Hapy>keHa MOBCEMECTHO B KJIET-
Kax MHO>KECTBEHHON MHUEIIOMBI B ApYyrux JuMpom, a 6emoxk BCMA Ob11 00Hapy»KeH psIIoM HcciieoBaTelieil Ha
MIOBEPXHOCTH IUIa3MaTHYECKUX KIETOK CTPAIAlONINX MHOKECTBCHHOW MHEJIOMOW MalUeHTOB (CM., HaIlpUMeED,
Novak et al., Blood, 103(2): 689-694, 2004; Neri et al., Clinical Cancer Research, 73(19): 5903-5909, 2007; Bel-
lucci et al., Blood, 105(10): 3945-3950, 2005; u Moreaux et al., Blood, 703(8): 3148-3157, 2004.

CornacHO pa3NHMYHBIM BapHaHTaM peanm3anuu perentopbl CAR, comepikamiie aHTUTEIO MBIIIN TPOTHB
nocienoarenbHocTeit BCMA, BeicokoaddextrBHbl o cpaBHeHmio ¢ CAR k BCMA, copepxammmu KOHKpET-
HBIC MOCTICIOBATEIEHOCTH AHTHUTEI YCIIOBEKA; IEMOHCTPUPYIOT YCTOMIMBOE PAa3MHOXKEHUE in Vivo; pacro3HAIOT
B-kneTku yenoreka, skcrpeccupyromue BMCA; 1eMOHCTPUPYIOT IIUTOTOKCUYECKYIO aKTHBHOCTh B OTHOIIICHHUH
skcrpeccupyromux BCMA B-kj1eTok; u He TPOSBIAIOT MPU3HAKOB WHAYKIIUH [IUTOKHHOBOTO IITOpMA, ITOTCH-
[IUAITFHO JICTATFHOTO COCTOSHUS, TIPU KOTOPOM IIUTOKUHEI, BEICBOOOKIACMBIC aKTUBUPOBAHHBIME T-KICTKaMH,
BBI3BIBAIOT PE3KHUI CHCTEMHBIN BOCIATUTEIBHBIN OTBET, HHUITUUPYIOIUH HEHH(PEKIIMOHHYIO INXOPATIKY.

CornacHO omHOMY BapwaHTy peanm3anuu mpemiokeH CAR, comepkamiuii aHTHTENO MBI HPOTHB
BCMA wunm ero aHTHUTCHCBS3BIBAIONINI (parMeHT, TpaHCMEMOpaHHBIH JOMEH, W OIWH WM OOJbIIee HYHCIIO
BHYTPHUKJICTOYHBIX CHTHAJIBHBIX JOMEHOB.

CornacHO OZHOMY BapHaHTy pealu3aliy MpeIo’keHa IMMYHHAs 3G GeKTopHas KIIeTKa, TEHETHIECKH MO-
nmuduupoBanHas s dkcnpeccnd CAR, mpeaycMOTpeHHOTO HACTOSIIMM H300peTeHreM. T-KIeTKH, dKCIIpec-
cupytonue CAR, HazpiBaroTcs B HacTosmeM gokyMmenTe CAR T-kierkamu win CAR-momuduupoBanabivu T-
KJICTKaMHU.

CornacHo pa3JIMYHBIM BapHaHTaM PEaH3alliy yYKa3aHHBIC TEHETHYCCKU MOAU(MHUIIMPOBAHHBIC UMMYHHEIC
3¢ dekTopHBIE KICTKH, TMPEAYCMOTPECHHBIC HACTOSIIAM H300pETCHUEM, BBOIAT MAIMCHTY, CTPaJIArOIIeMy CBs-
3aHHBIM ¢ B-KJIeTKaMu COCTOSIHUECM, HAIPUMEDP, AyTOMMMYHHBIM 3a00JICBaHUEM, CBA3aHHBIM C B-KileTkamMu, Win
B-KJ1€TOYHBIM 37I0KaYeCTBEHHBIM HOBOOOPA30BaHHEM.

[pu nmpakTHYECKOW peau3auy HACTOSIIETO U300PETCHIS IPUMCHSIOTCS, €CJIM KOHKPETHBIM 00pa3oM He
yKa3aHO WHOE, CTAaHAApPTHBIE METOABl XUMHUH, OMOXUMHH, OPTraHWYECKOH XHMHH, MOJEKYJSPHOW OHWOJIOTHH,
MHUKpPOOHOIJIOTHH, TEXHUKN pekoMOnHaHTHOW JIHK, reHeTHKH, UMMYHOJIOTHH U KJIETOYHOW OHOJIOTHH, COOTBET-
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CTBYIOIIVE YPOBHIO TEXHUKH, MHOTHE KOTOPBIX ONKCAHBI HIDKE B MIUTFOCTPATUBHBIX MEJSIX. TaKue TEXHUKH IO/~
POGHO ONKCAHBI B OMyOIHKOBAHHBIX HCTOUHMKAX. CM., HapUMep, pykoBojcTea: Sambrook, ef al., Molecular
Cloning: A Laboratory Manual (3rd Edition, 2001); Sambrook, et al., Molecular Cloning: A

Laboratory Manual (2nd Edition, 1989);, Maniatis et al., Molecular Cloning: A Laboratory
Manual (1982); Ausubel et al., Current Protocols in Molecular Biology (John Wiley and
Sons, obnosxn. ot monsa 2008 r.); Short Protocols in Molecular Biology: A Compendium of
Methods from Current Protocols in Molecular Biology, Greene Pub. Associates and Wiley-
Interscience; Glover, DNA Cloning: A Practical Approach, vol. I & II (IRL Press, Oxford,

1985); Anand, Techniques for the Analysis of Complex Genomes, (Academic Press, New
York, 1992); Transcription and Translation (B. Hames & S. Higgins, Eds., 1984); Perbal, 4
Practical Guide to Molecular Cloning (1984); Harlow and Lane, Antibodies, (Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1998) Current Protocols in Immunology
Q. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. Shevach and W. Strober, eds., 1991);

Annual Review of Immunology; a taxske Mosorpaduu B )ypHAIax, HAIPUMEP, B KypHAIE

Advances in Immunology.

B. Omnpenenenust

Ecmu He yka3aHO MHOE, BCe TEXHHUYECKUE W Hay9IHBIE TEPMUHBI B HACTOAIIEM JOKYMEHTE NMEIOT 3HAUCHUS,
COOTBETCTBYIOITNE OOMIEU3BECTHHIM ISl CHEIMATINCTOB B 00IaCTH TEXHUKH, K KOTOPOH OTHOCHTCS HACTOSIIEe
n3o0perenne. XOTS MPH MPAKTHIECKON pean3aliiil WIH TECTUPOBAHUH HACTOSIIETO M300pETeHUS MOTYT IIPH-
MEHSTBCS JIOObIC CIIOCOOBI W MaTepHalbl, AaHAJIOTUYHBIC WIIM SKBUBAJICHTHBIC IPEICTABICHHBIM B HACTOSIIEM
JIOKYMEHTE, B HACTOAIIEM JOKYMEHTE OIMCAHBI NMPEANOYTHTEIbHBIE BAPHAHTHl PeaTn3aliil KOMIIO3HUINH, CII0-
co00B 1 MatepranoB. Huxke mpuBEICHBI ONPEIeIeHNs] TEPMUHOB, UCIIONB3YEMBIX UIS IIeNieil HACTOSIIEro H30-
OpeTeHus.

@®opMBI €MHCTBEHHOTO YHCIa, B TOM YHWCIE TpelBapseMble OnpesiesieHHeM "yKa3aHHBIH(as,0¢e,b1e)" uc-
MOJB3YIOT B HACTOSIIEM JOKYMEHTE Ul 0003HAueHHMs! OJHOW Wi Oojiee 4eM OJHOH (T. €. 10 MeHbLIeH Mepe
OJTHOM, NI OJJHOM MM OoJiee) rpaMMaTHYECKUX €MHUIl yKa3aHHOTO o0bekTa. Hampumep, "sanemMenT" 03HauaeT
OJIVH 3JIEMEHT, WJIHM OJJMH WJIH 0oJiee DJIEMEHTOB.

VYka3zaHue anpTepHaTHBHI (Hanpumep, ynorpedienue "wim'") cieayer MOHUMaTh Kak 0003HauYCHHE OJTHOH,
obenx wiu 1000 KOMOWHAITUH YKa3aHHBIX aJlbTePHATHUB.

Tepmun "u/wm" crieayeT MOHUMATh Kak 0003HAYEHUE OJHON HWITH 00X YKa3aHHBIX allbTEPHATHB.

B HacrosmieM JOKyMEHTE TEpMHH "TPUOIM3UTENIHHO", WK "TIPUMEPHO" OTHOCUTCS K KOJIMYECTBY, YPOB-
HIO, BEJIMIHHE, YUCITy, YACTOTE, MPOIEHTY, Pa3MEPHOCTH, pa3Mepy, 3HAUCHUIO, Macce WIIN JINHE, BapbUPYIOIIe-
My (eit) no 15%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2% wmu 1% oTHOCUTENHHO peepEeHCHOTO KOJIMIECTRA,
YPOBHS, BEJIMYMHBI, YHCIIA, YACTOTHI, IIPOLIEHTa, Pa3MEPHOCTH, pa3Mepa, 3Ha4eHUsI, Macchl WK JunHbL. Cormnac-
HO OJHOMY BapHaHTy peaM3allii TepMHH "TIPHOIU3UTENBHO", WK "TIPUMEpPHO" OTHOCUTCS K TUAIa30Hy KOJIHU-
YecTBa, YPOBHS, BEIMYHMHBI, YHCJIA, YACTOTHI, IPOIIEHTA, pa3MEPHOCTH, pa3Mepa, 3HaAUYCHHUS], MacChl MM JUIHHBI,
cooTBeTcTBYIOMmeMy=x15%,+10%,£9%,+8%,17%,£6%,1+5%,+4%,£3%,+2% wnmmut1% oTtHOCUTENHLHO pedepeHc-
HOTO KOJIMYECTBA, YPOBHS, BEIMYHMHBI, YHCIA, YaCTOTHI, NPOLIEHTA, Pa3MEPHOCTH, pa3Mepa, 3HAUCHHS, MacChl
WA JTUHEL.

Bezne B TekcTe HACTOSIIETO OMUCAHMSA, 32 HCKIIOUCHHUEM CIIy4aeB, KOT/Ia KOHTEKCT IT0Ipa3yMeBaeT MHOE,
TepMuHBI "BKIIouaer", "comepxut” u "coaepaxauuii’ moapa3zyMeBaroT BKIIOUEHNE O3HAYEHHOIO Tama UK dJe-
MEHTa, WM TPYTIIITHI 3TAlOB WK JIEMEHTOB, 6€3 MCKIIIOYCHHUS JTI000T0 IPYroro ATama WK 3JIEMEeHTa, WIN TPYII-
TIBI OTAIOB WM AJIeMeHTOB. Ilox "cocTosimyM u3" mopa3yMeBarOT BKIIOYCHHUE C OTPaHUICHHEM DJIEMEHTaMU,
TIEPEUNCIICHHBIME TTOCHe BhIpakeHus "coctosmuii n3". COOTBETCTBEHHO, BRIpaKEHHUE "COCTOANTNI 13" yKa3bIBa-
€T Ha TO, YTO IEePEUNCIICHHBIC 3JIEMEHTHI SBIISIOTCS HEOOXOANMBIMU HIIH 0053aTENbHBIMHU, U IPYTHE 3JIEMEHTHI
MIPUCYTCTBOBATh HE MOTYT. [1oJ1 "COCTOSIIINM 1O CYIIECTBY M3" MOAPa3yMEBAIOT BKIIFOUEHHUE JTFOOBIX 3JIEMEHTOB,
MepEYHCICHHBIX MOCIIE YKa3aHHOTO BBIPAKEHUsSI, M OTPaHNUYCHUE IPYTUX 3JIEMEHTOB, HE BIHAIONINX WK HE BHO-
CAIIMX BKJIQJ B aKTMBHOCTH WM JICHCTBHE, OMMMCAHHOE B HACTOSIIEM ONHCAHHMU JUIS MEPEYUCICHHBIX dJICMEH-
ToB. COOTBETCTBEHHO, BEIpayKEHUE "COCTOSAIINI 110 CYIIECTBY U3" TOKa3bIBACT, YTO MEPEUUCICHHBIE HIEMEHTHI
SBJISIIOTCSI HEOOXOIMMBIMH WJIH 00513aTeIbHBIMHU, OJHAKO OTCYTCTBYIOT APYTHE DJIEMEHTHI, CHOCOOHBIE O CyIIie-
CTBY BJIMATH HA aKTUBHOCTB MJIM JACHCTBUE NEPEUNCICHHBIX JIEMEHTOB.

Bo Bcex pazaenax HacTOAIIErO OMMCAHMS YINOMHHaHKE "OJHOTO BapuaHTa peanu3anuu', "BapuaHTta pea-
nmu3anuun”, "KOHKPETHOTO BapHaHTa peanm3anuu”, "poACTBEHHOTO BapHaHTa peau3anuu’, "onpeneeHHoro Ba-
puaHTa peann3anuu’, "JOMOJHUTEIBHOTO BapHaHTa pealu3anyu’ Wik "JalbHEHIIero BapuaHTa pearn3ariu’
WM UX KOMOWHAIMIA O3HAYaeT, YTO KOHKPETHBIN MPHU3HAK, CTPYKTypa WIH XapaKTePUCTUKA, OTMCHIBAEMBIi(as)
B CBSI3M C YKa3aHHBIM BapHaHTOM peai3alliy, BKIIOUYCH(a) M0 MEHbIICH Mepe B OJUH BapuaHT pealn3aliy Ha-
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cTosimiero m3oopereHus. COOTBETCTBCHHO, TICPCUUCIICHHBIC BBIIIC BHIPAXKCHHUS, HCIOIB3yEMbIC TIIe-THOO0 B TCK-
CTC YKa3aHHOTO ONHCAHUs, HE O0S3aTEIBHO BCErNa OTHOCATCS K OJHOMY W TOMY JK€ BapHaHTy pealTi3allviH.
Kpome Toro, KOHKpETHBIE MPHU3HAKH, CTPYKTYPHI MM XapaKTEPUCTHKH MOTYT OBITh CKOMOMHHPOBAHBI JIIOOBIM
MOIXOMAIIAM 00pa3oM B OJHOM MM Oosiee BapmaHTax peamm3anuu. Clieayer Takke MOHHUMATh, YTO NPSIMOE
PacKphITHE MPHU3HAKA B OJHOM BapHaHTE PEaTH3all CIYKUT OCHOBAHWEM U MCKIIOUEHHS YKa3aHHOTO NPH-
3HaKa B KOHKPETHOM BapHaHTE pean3aIlii.

C. XuMepHbIe aHTUT€HHBIE PEIETITOPHI

CornacHo pa3NIMYHBIM BapHaHTaM PEANTH3ALNHU MPEII0KEHBI TEHETHYECKH CKOHCTPYHUPOBAHHBIE PEIETO-
PBI, TICPEHANPABIIAIONINE TUTOTOKCUIHOCTh UMMYHHBIX 3()()EKTOPHBIX KIETOK Ha B-KkieTku. Yka3aHHBIC TeHE-
TUYECKUA CKOHCTPYHPOBAHHBIC PEIENTOPHI, HA3BIBAIOTCS B HACTOSIIEM JOKYMCHTEC XHMCPHBIMU AHTHTCHHBIMH
peuenropamu (CAR). CAR mpencTaBisitoT co00H MOJEKYIIBI, COUYETAIOIINE CIICIUPHIHOCTh aHTUTENA B OTHO-
meHnn TpebyemMoro antureHa (Harnpumep, BCMA) ¢ aktuBupyromum T-KIE€TOUHBIH penentTop BHYTPHKIETOY-
HBIM JIOMEHOM, B (popMe THOPHIHOTO OeKa, KOTOPBIH JEMOHCTPUPYET CIICIU(PIUSCKYIO0 HATPABICHHYIO TIPOTHUB
BCMA kneTouHyl0 HIMMYHHYIO aKTUBHOCTE. B HacTosIieM goKyMeHTe TepMUH "THOPUIHBIN" WiIH "XUMEpHBIH"
OTHOCHUTCS K COCTOSIIIIAM U3 9acTel pa3Hbix O6enkoB wim JIHK pa3HOTo MpOorCX0oXkKIeHUS MOJICKYIIaM.

CAR, mpexycMOTpeHHBIE HACTOSIINM H300pEeTeHHEM, CONEpKAT BHEKJICTOUHBIA TOMEH (TakKe Ha3bIBae-
MBI{ CBS3BIBAIOIINM JTOMEHOM HJIM aHTUTECHCTICIN(HUIESCKAM CBS3BIBAIONINM TIOMEHOM), KOTOPBIHA CBSA3BIBACTCS C
BCMA, tpancMeMOpaHHBIH TOMEH W BHYTPUKICTOYHBIH CUTHAIBHBIA NTOMEH. AKTHBAIlUs aHTHTCHCBS3BIBAIO-
mero anTu-BCMA-nomena CAR ¢ momompio BCMA Ha OBEpXHOCTH LEJICBOH KISTKH MPUBOIUT K arperaniu
CAR u nmocraBke aktuBupytomiero ctumyina B CAR-comepxkamnyro kiretky. OCHOBHON XapaKTepUCTUKOHN perer-
TopoB CAR sBIISIeTCS X CIIOCOOHOCTP K MEPCHAIIPABICHUIO CIICIIM(DUIHOCTH UMMYHHBIX 3P ()EKTOPHBIX KIIETOK,
C 3aITyCKOM TaKuM 00pa3oM mpoiudepannu, IpoIyKIHMH [IUTOKHHOB, (haroluTo3a WId CHHTE3a MOJICKYJ, KOTO-
pble MOTYT OIOCPENOBaTh KIETOYHYIO CMEPTh SKCIPECCUPYIOUICH 11eIeBOM aHTUTEeH KJIETKH HE3aBUCHUMBIM OT
raBHOTO KoMminiekca rtuctocoBmectumoctt (MHC) oOpa3om, 3amedcTBys CIOCOOHOCTH K  KICTOYHO-
cnenu(UIecKoMy TapreTHHIY MOHOKJIOHAIBHBIX AHTHTEN, PACTBOPUMBIX JIMTAHIOB WU  KJICTOYHO-
cnenn(pUIecKuX KOPEUenToOpoB.

CornacHo pa3nuuHBIM BapuanTaM peamm3anni CAR comepXKUT BHEKJICTOUHBINA CBS3BIBAIOIINNA TOMEH, KO-
TOPBIN COACPKUT CreNU(PUISCKUN CBA3BIBAIONINH TOMEH aHTHTeNIa MBI MpotiB BCMA; TpaHcMeMOpaHHBIH
JIOMEH; OJTMH MU OoJiee BHYTPUKJICTOYHBIX KOCTUMYIHPYIOIINX CUTHANBHBIX JTOMEHOB; U ICPBUYHBIA CUTHAJIb-
HBIA JJOMEH.

CorylacHO KOHKpETHbIM BapuaHTaMm peanm3aiud CAR conepKuT BHEKICTOUYHBIH CBS3BIBAIOIINN JTOMEH,
KOTOPBIH COAEPKUT aHTHUTENO MBIIH MPoTHB BCMA 1M ero aHTHreHCBs3bIBAONIMN (hparMeHT; OAMH Win 0o-
Jiee MIAPHUPHBIX JTOMCHOB WM CIICHCEpHBIC TOMECHOB;, TPAHCMEMOpPAHHBIN IOMEH, BKIIOYAIOIIUN OJUH WiH 00-
Jiee BHYTPUKJICTOYHBIX KOCTUMYIHPYIOIUX CUTHAIBHBIX JOMEHOB; U IICPBUYHBIN CUTHAIBHBIN TOMECH.

1. CBsi3pIBaronuii JOMeH

CornacHO KOHKPETHBIM BapHaHTaM peallu3alliy, IpeayCcMOTpeHHbIe HacTosAmmM m3ooperernreM CAR co-
JIep’KaT BHEKJIETOUHBIN CBSI3bIBAIOIIMM JOMEH, KOTOPBIM BKIIOYAET aHTUTEN0 MbIU npotuB BCMA wuimm ero
AHTUTCHCBS3BIBAOMINN (hparMeHT, crenuduaeckn CBs3bIBarommiicsa ¢ monaunentuaoM BCMA ugenoBeka, dKc-
nmpeccupyeMoM Ha B-kieTke. B HacTosmeM goKyMeHTe TEPMHHBI "CBA3BIBAIOMINN TOMeH", "BHEKIETOUYHBIA J0-
MeH", "BHEKJIETOUHBIN CBS3BIBAIOMINI TOMEH", "aHTHTeHCTICTIM(PUIESCKIA CBA3BIBAIONUEN TOMEH" U "BHEKJICTOU-
HBI aHTHUTCHCIeNM(DUUECKUN CBS3BIBAIONIMNA TIOMEH" HCIOJB3YIOTCS B3aMMO3aMEHSIeMO; YKa3aHHBIH JIOMEH
obecreunBaet crmocoOHocTh CAR crienupudeckn CBA3BIBATHCS C MPEACTABISAIONIAM HHTEPEC IEJICBBIM aHTHUTe-
HoM, Hanpumep, BCMA. VYka3aHHbI! CBA3BIBAIOIIUNA TOMEH MPOUCXOAUT U3 €CTECTBEHHOIO, CHHTETHYECKOTO,
MOy CHHTETHYECKOTO WIIM PEKOMOMHAHTHOTO UCTOYHHUKA.

Tepmunsl "crenuduyeckoe CPOICTBO K CBA3BIBAHUIO", WK "CIICIIU(PIYSCKU CBsi3bIBacT", Wiy "cnenudu-
YECKH CBs3bIBaeMEIi", win "cnenuduieckoe cBs3biBanue", Win "cnenupudecky HarelneH" B HACTOSIIEM JTO0KY-
MEHTE ONKCHIBAIOT CBs3bIBaHUC aHTHTENA MPOTUB BCMA Wi ero aHTUTEHCBA3BIBAIONIETO (hparMeHTa (MU co-
nepxaimero ero CAR) ¢ BCMA ¢ Gosee BBICOKHM CPOICTBOM K CBs3bIBaHMIO (a(hMHHOCTBIO), ueM (oHOBOE
cBs3bIBaHMe. CBS3BIBAIOIIMI TOMEH (MU CoAeprKammid cBs3piBarommii fomeH CAR, wim comepkamuii CBs3bI-
BaIOIINH TOMEH THOpHUIHBINA Oelok) "criennpudecku cBs3biBaeTcss" ¢ BCMA, ecnii 0OH CBA3BIBACTCS W COCIH-
asercsi ¢ BCMA co cpoactBoM (apuHHOCTBIO) MM ¢ KOHCTaHTOM K, (T. €. paBHOBECHOH KOHCTAHTOM CBSI3BI-
BaHUS JUII KOHKPETHOTO CBSA3BIBAIOIIETO B3aMMOJICHCTBYS, BRIPOKEHHOW B equHUIax 1/M), Hampumep, peBbI-
IIAIOMICH MM PaBHOH TpHbIM3HTeIpHO 10° M. Cornacuo HEKOTOPBIM BapHaHTaM peau3alii CBS3bIBAOIIUIN
JIOMEH (WIIA COMEpIKaIIfii ero THOPHIHBIN OEJIOK) CBS3BIBACTCS ¢ MHUIICHBIO ¢ KOHCTaHTOH Ka, mpeBblmaromniei
WA PaBHOW MPHOIM3UTEIIEHO 10° M'l, 107 M'l, 10® M'l, 10° M'l, 10" M'l, 10" M'l, 102 M wmm 108 M. Tep-
MUH "BbIcOKOa(pPUHHBIC" CBS3BIBAIOIINEC JOMCHBI (MM COACPKAIIUEC MX OJHOLCIOYCYHBIC THOPUIHBIC OCITKH)
OTHOCHUTCS K CBSI3BIBAIOIIMM JOMEHaM, OTIMYAIOIUMCs KoHCcTaHTol K,, cocTaBistomnieil mo MeHblIeil Mmepe 10
M, o menbmeii Mepe 10° M, o mMenbmeii mepe 10° M, o menbeit mepe 10'° M, no menbueit mepe 10"
M, o menbeit mepe 10" M, o mensreit mepe 10" M wu Gonee.

Kak BapuaHT, apHHOCTH MOKET OBITH OIpE/IeNicHa KaK PaBHOBECHAsE KOHCTaHTa quccornmanuu (Ky) koH-
KPETHOTO CBS3BIBAIOLIETO B3aMMOCHicTBIs B eauaniax M (Hampumep, ot 10° M o 107 M, mwm menee). Ad-
(hPMHHOCTH MONUIENITHAHBIX CBA3BIBAIONINX JOMEHOB 1 0e1Kk0B CAR B COOTBETCTBHH ¢ HACTOSIIIUM H300pETCHNU-
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€M MOXET OBITh JIETKO OIpe/elicHa ¢ MPUMEHCHHEM CTaHIAPTHBIX TCXHUK, HAIpUMeEp, KOHKypeHTHoro MDA
ELISA (ummyHOpepMeHTHOTO TBepro(]a3HOrO aHaiu3a), WIN MOCPEJCTBOM aHallM3a CBS3BIBAHMS, WIH 3aMe-
IAIOMIET0 aHANKM3a ¢ MPUMEHEHHEM MCEUYEHBIX JHTaHIIOB, WM C NMPUMEHEHHEM YCTPOICTBa MOBEPXHOCTHOTO
TUTa3MOHHOTO pe30HaHca, Takoro kak Biacore T100, mpennaraemoro Biacore, Inc., ITuckaraysii, Hero-/xepcn,
WM TEXHOJIOTHH ONITHYECKUX OnoceHcopos, Hanpumep, cucteMbl EPIC unmu EnSpire, npennaraemeix Corning u
Perkin Elmer, cooTBercTBeHHO (CM. Tarke, Hampumep, Scatchard et al. (1949) Ann. N.Y. Acad. Sci. 51:660;
nateHThl CIITA Ne5283173; Ne5468614, a Takke SKBUBAJICHTHBIE).

CorylacHO OZJHOMY BapHaHTy pealiu3allii Crenu(puIeckoe CPOJCTBO K CBA3BIBAHUIO MPUOIH3UTEIHLHO B 2
pasa npeBbIaeT GOHOBOE CBSI3BIBAHUE, MPUOJIM3UTEIILHO B 5 pa3 MpeBbIIIaeT GOHOBOE CBSI3BIBAHUE, TPUOIIH3H-
TensHO B 10 pa3 mpeBbimaer GoHOBOE cBsA3bIBaHME, MPUOMM3UTENHHO B 20 pa3 mpeBblmaeT (poOHOBOE CBS3bIBA-
HHe, Npuoan3nTenbHo B 50 pa3 mpeBblmaeTr (JOHOBOE CBs3bIBaHUE, MpHOIM3UTENLHO B 100 pa3 mpessimaeT ¢o-
HOBOE CBsI3bIBaHME, WM Mpuoam3utensHo B 1000 pa3 nim Gosee npeBbimaeT GOHOBOE CBSA3BIBAHHE.

CoryiacHO KOHKPETHBIM BapHaHTaM pealn3alllii BHEKIETOUHbIHN cBs3biBatomuii JoMeH CAR conepxur aH-
TUTEJIO WM €TO0 aHTUTCHCBSA3BIBAONINI (QparmMeHT. TepMuH "aHTUTENO" OTHOCHUTCS K CBA3BIBAIOIIEMY arcHTY,
KOTOPBIA TPEACTABIIICT COOOH MOJUIMENTH, COACPKAIMNN 110 MEHBIIEH Mepe BapHaOelbHYI0 00JIacTh JETKOH
[N WIH TSDKEIOH e MMMYHOTJIOOYJIHHA, CTIeHU(pUIEeCKHA PACIO3HAIONIYIO U CBSI3BIBAIONIYIO AIIHTOI aHTH-
TeHa, TAKOTO KaK MENTHA, NI, TOJHUCcCaxXapua WIN HyKISHHOBAs KUCIIOTa, CONEPIKAIIero aHTHTCHHYIO IeTep-
MHHAHTY, TaKyI0 KaK Paclio3HaBaeMble MMMYHHOM KIIETKOM.

"AHTUTEH (Ag)" OTHOCUTCS K COEIMHEHHUIO, KOMIIO3HMIINH WJIA BEIIECTBY, KOTOPOe(bId, ast) MOXKET CTUMY-
JMPOBATh CHHTE3 aHTHUTEN MIN T-KIETOYHBI OTBET y XKMBOTHOTO, B TOM YHCJIE K KOMIO3WIUAM (HampuMmep,
KOMITO3MIMH, BKJIIOYAIOMIEH CrielM(UUECKUH CBSI3aHHBIH C PAKOBBIM 3a00JI€BaHHEM OENIOK), HHBEIHPYSMbIM
WIN TIPOHUKAIONIMM B OPTaHU3M JKABOTHOTO. AHTHUTEH BCTYIAeT B PEaKIUU C MPOAYKTaMHU CHEIH()HICCKOTO
TYMOPAJIEHOTO HJIM KJIETOYHOTO MMMYHHUTETA, B TOM YHCJIEC HHIYIUPYEMBIMH TeTEPOJOTHYHBIMU aHTUTCHAMH,
TAKAMHU KaK PACKPBITHIC B HACTOSIIEM OIKCAHWHM aHTUTCHBI. COTTacHO KOHKPETHBIM BapHUaHTaM pealiu3alliu
[ENICBOM aHTHUTCH MPEJICTaBIsIeT co00M amuTon nomnentuaa BCMA.

Tepmur "smuTon" WM "aHTUTEHHAS TETEPMHUHAHTA" OTHOCHUTCS K OOJIACTH aHTHTEHA, C KOTOPO# CBSA3BIBA-
€TCsI CBSI3BIBAIONINM areHT. DMHUTOIBI MOTYT OBITH 00pa30BaHbI PACHOIOKEHHBIMA KaK ITOCIEIOBATEIbHO, TaK U
HE TOCIIEOBATEIIFHO AMHUHOKHCIOTAMH, CONMXECHHE KOTOPBIX O00ecleunBaeTCs TPETHYHON YKIIAAKOH Oerka.
OnuTonsl, 00pa30BaHHBIE MOCIEIOBATCIFHBIMH aMHHOKHCIOTAMH, KaK MPaBHUIO, COXPAHSIOTCS MPH BO3IEHCT-
BUU JICHATYPHUPYIOUINX PACTBOPUTENCH, TOT/Ia KaK SMUTOIBI, 00pa30BaHHBIE 32 CUYET TPETHYHOW YKIIAIKH, KaK
MIPaBUJIO, YTPAYMBAIOTCS IIPU 00paboTKe NeHATYPHPYIOUMMHE PACTBOPUTEIIMHU. DIHTOIL, KaK IPAaBHJIIO, BKIFOYa-
€T 110 MeHbIIEH Mepe 3, Jarle 1Mo MeHbIIeH Mepe 5, MPUOMU3UTENBFHO 9, uiaK npudau3uTensHo §8-10 aMuHOKHC-
JIOT B YHUKAIILHOU TPOCTPAHCTBCHHON KOH(POPMAIIUH.

AHTHTENa BKJIIOYAIOT aHTUTCHCBA3BIBAIOIINE (parMeHThl, Takue kak Ig BepOmomoseix, Ig NAR, Fab-
¢parmentsl, Fab'-gparmentsi, F(ab)2-¢parments, F(ab)3-¢pparmentsr, Fv, omnomenoueunsie Fv-0enxu
("scFv"), ou-scFv, (scFv),, MmuHuTENna, quatena, Tpuarena, TETpaTeNia, CTAOMIN3UPOBAHHBIC JUCYIb(GUIHBIMU
cBs3simu Fv-6enku ("dsFv"), oqHonoMennsie anturena (sdAb, HaHOTENO) U pparMeHTH! MOIHOPAa3MEPHBIX aHTH-
TEJ, OTBEYAIOIIME 3a CBS3BIBAHHEC AHTHI'CHOB. Te€PMHH TakXKe BKIIOYAeT T€HETHYECKH CKOHCTPYHPOBAHHBIC
(hopMBI, Takue Kak THOPUAHBIC aHTHUTENA (HapUMep, TyMaHU3UPOBAaHHBIC AaHTHUTENA MBIIIH), TETEPOKOHBIOTAT-
HbIC aHTUTeNa (HampuMmep, OUcCTenMpUIecKre aHTHUTeNa) U UX aHTHUTeHCBs3bIBaOIMUe pparMeHTsl. CM. TakKe:
karajor u cnpaBodHuK Pierce (Pierce Catalog and Handbook, 1994-1995, Pierce Chemical Co., Rockford, IL);
Kuby, J., Immunology, 3rd Ed., W. H. Freeman & Co., New York, 1997.

Kak Oyzer MOHATHO CienUaIicTy B JaHHON 00JIAaCTH TEXHUKHU M COTJIACHO ONHMCAHMIO B TEKCTE HACTOsIIE-
rO JIOKyMEHTA, [TOJIHOE aHTUTEJIO COJACPIKUT JIBE TSDHKCINBIX LIEHH U JBE JICTKUX mermu. Kaxkaas Tsbkenas 1nems co-
CTOUT W3 BapuaOeIbHOI 00JIACTH U TIEPBO, BTOPOH U TPEThEH KOHCTAHTHBIX 00JIacTel, a KaKaas TsKelas Ielb
COCTOMT U3 BapnadOelbHOH 00JIacTH M KOHCTaHTHOW oOnacTh. TspKemble eny MIEKOIHUTAIONNX KiIacCH(DUIMpPY-
FOT Ha LeNH a, O, €, Y U . JIeTkue nenu MIIEKOMMUTAIONUX KIACCUPHUIMPYIOT Ha A WM K. IMMYHOTTIOOYIHHBI,
coJieprKalue TsHKENbIe MeTn o, O, €, Y U |1, Pa3lelsioT Ha Kiacckl nMMyHortooyuHoB (Ig)A, IgD, IgE, I1gG u
IgM. INonnoe antureno umeet "Y"-00pasHyto popmy. OcHoBanue "Y" cOCTOUT U3 BTOPO U TpeTheil KOHCTaHT-
HBIX oOnacreit (1, B ciydae IgE u [gM, yeTBepTOi KOHCTAaHTHOW 00JIACTH) IBYX TSDKEJBIX LETEH, COSMHEHHBIX
JIPYT C IpYyroM; B ImapHupe HOpMHPYIOTCS MUCYIb(OUIHBIC CBSI3U (MEXIenouedHble). TsoKenbple Tenu Y, oL 1 O
CoJIeprkaT KOHCTAaHTHYIO 00JIacTb, COCTOSIYIO U3 TPEX TaHAEMHBIX (PacIlojloKEHHBIX Ha OJJHOW MpsMOi) JgoMe-
HOB Ig, 1 mapHupHYIO 00/1aCTh, 00ECTICUNBAIOIIYIO JOTIOHUTENBHYIO THOKOCTD; TSKETIBIE IIeTIH L U € COAepIKaT
KOHCTaHTHYIO 00JIaCTh, COCTOSIIYIO M3 YETHIPEX MMMYHOTJIOOYJIMHOBBIX JOMEHOB. BTOpast u TpeThsi KOHCTaHT-
Hbele obOsactu HaseiBaroTes "momenom CH2" u "momenom CH3", coorBercTtBenno. Kaxxaoe "mieuo" Y BKIrO4aeT
BaprabenbHyI0 00J1aCTh U TIEPBYIO KOHCTAHTHYIO 00JIACTh OJHOU TSDKETIOW IIeTIH, CBA3AHHOHN ¢ BapraOeIbHBIMU
¥ KOHCTAaHTHBIMH 00JIacTSAMH OJHOI JIeTKOH 1ien. BaprabenpHble 0051aCTH JETKHUX U TSHKEIBIX MeTeil 0TBeUaroT
3a CBSA3BIBAHHME aHTUTCHOB.

BapunabenbHbie 001aCTH JIETKUX H TSDKEJIBIX IETIel comepikaT "KapkacHy0'" 00J1acTh, IepeMexaeMyro Tpe-
Ms THIepBapruabeTbHBIMUA 00JIACTSIMH, TaK)K€ HA3bIBAEMBIMH "OTPEACIAIONUMH KOMIUIEMEHTapHOCTh 00J1acTsI-
mu", win "obmactssmu CDR". O6nactn CDR MoryT ObITH onpeniesieHbl WiIM HISHTU(GHUITUPOBAHBI ¢ IPUMEHEHH-
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€M CTaHJApTHEIX CITOCOOOB, HAPUMEpP, HA OCHOBAHHUH ITOCIICAOBATEILHOCTH B COOTBETCTBHUM ¢ crcTeMoi Kabat
et al (Wu, TT and Kabat, E. A., J Exp Med. 132(2):211-50, (1970); Borden, P. and Kabat E. A., PNAS, 84:
2440-2443 (1987); (cm. ncrounuk: Kabat et al., Sequences of Proteins of Immunological Interest, U.S. Depart-
ment of Health and Human Services, 1991, BkIto4eHHBIN B HACTOSIINNA JOKYMEHT IMOCPEICTBOM CCHUIKH), WIIH
Ha OCHOBAaHMHU CTPYKTYpPHI B cooTBeTCTBUH ¢ cucteMort Chothia et al (Choithia, C. and Lesk, A.M., J Mol Biol.,
196(4): 901-917 (1987), Choithia, C et al., Nature, 342: 877-883 (1989)).

[TocnenoBaTenbHOCTH KapKacHBIX OOJIACTEH Pa3HBIX JETKUX WM TSDKEJIBIX HeTed OTHOCHTENBFHO KOHCEep-
BaTHBHBI Y OJHOTO BHJa, HAalIpuMep, y denoBeka. KapkacHas o0macTh aHTUTENa, TO €CTh KOMOMHANIMs KapKac-
HBIX 00JIaCTEH COCTABIIAIONINX AHTUTENO JICTKUX U TSOHKEINBIX LEMCH, CIYKUT IS MO3UIIMOHUPOBAHUS U BBIPAB-
HuBaHus obnacteit CDR B TpexmepHoM mpoctpanctse. Obiactu CDR oTBeuaror B nepByIo o4epesp 3a CBSI3bI-
BaHUe ¢ snurTornoM anturena. Oomactu CDR kaxmoii ienu, kak npaswio, HaseiBatotcss CDR1, CDR2 u CDR3;
HyMepalusl HaYMHACTCs MOCIeIoBaTeNbHO ¢ N-KOHIA; i1 KOHKpeTHO# obmactu CDR Takke, Kak MpaBHIIO,
YKa3bIBAIOT IIETh, B COCTaBE KOTOPOH OHa nokamu3oBaHa. CooTBeTcTBeHHO, 00mactn CDR, pacnosoxeHHbIC B
BapHaOeIHFHOM JIOMCHE TsDKENOH Iernn aHTHTena, Ha3biBatotcss CDRHI1, CDRH2, u CDRH3, a o6xactu CDR,
pacmoyioKeHHBIe B BapHaOEeIbHOM JOMEHE JIeTKoW Ienu aHtuTena, HaspiBaroTcss CDRL1, CDRL2 u CDRL3.
AHTHTENA ¢ pa3HO# cIenU(PUIHOCTHIO (T. €. CoMIepIKaIIe pasHble KOMOMHUPYIOIINE CANUTBI IS pa3HBIX aHTHUTE-
HOB) conepkatr pa3Hple CDR. XoTs aHTHTENa pa3muvaroTcs MeXAy codoil nmeHHo obnacTsmu CDR, numib or-
PaHUYEHHOE YHCIIO TTOJOXEHUH aMUHOKHCIIOT B cocTtaBe obsacteit CDR HemocpecTBEHHO BOBIIEUYEHO B CBSI3BI-
BaHWE aHTHTeHa. YKa3aHHBIE TIOJOKeHHUs B cocTaBe oOmacteld CDR HaspIBalOT OompenessomuMu crerudud-
HocTh octaTkamu (SDR). MmmoctpatuBHble npumepbl obnacteir CDR nerkux mernei, KOTOpble MOIXOIT s
KOHCTpynpoBanusi rymann3upoBanHeix CAR k BCMA, npenycMOTPEHHBIX HACTOSIIIMM H300pETEHHEM, BKITIO-
4aloT, He OTPaHUYMBasiCh MEPEUNCICHHbIMY, nocnenoBarenbHocT CDR, mpencrasnennsie B8 SEQ ID NO: 1-3.
WnmoctpaTuBHbie ipuMepbl o0macteit CDR TsbkenbIx memnei, KoTopble MOAXOIAT AT KOHCTPYHPOBaHUS TyMa-
H3upoBaHHEIX CAR x BCMA, npenycMOTpEHHBIX HACTOSIIMM M300peTeHHEM, BKIIIOYAIOT, HE OTPaHHYHBAsICh
yKazaHHbIMU, nocinenoBarensnoctu CDR, npeacrasnennsie B SEQ ID NO: 4-6.

Tepmunsl "VH" wmu "VH" oTHOCATCS K BaprabenbHOW 00JIaCTH TSKEIION e UMMYHOTIJIOOYJIMHA, B TOM
gucie antutena, Fv, scFv, dsFv, Fab wnu apyroro ¢parmenra anTuresna COrIaCHO ONMCAHUIO B HACTOSIIEM JI0-
kymente. Tepmunsl "VL" wnu "VL" oTHOCATCS K BapuaOeNbHON 00JaCTH JIETKOW IeT UMMYHOTJIO0YJIWHA, B
ToM umcie anturena, Fv, scFv, dsFv, Fab nnmm npyroro ¢parmeHTa aHTHTENa COTIIACHO OMUCAHUIO B HACTOSIIEM
JOKyMEHTE.

"MOHOKIIOHAJILHOE aHTHTENO" TPEACTaBIsIeT COOOW aHTHTENO, MPOMYIHPOBAHHOE OJHWM KJIOHOM B-
TUM(OIUTOB MM KICTKOH, KOTopas ObLIa TpaHC(UIMPOBAHA TCHAMU JICTKUX M TSDKENBIX IeTeld OJHOTO aHTH-
Tena. MOHOKIIOHANBEHBIC AaHTHTENA TOMYYal0T ¢ IPUMEHEHHUEM CIIOCOO0B, U3BECTHBIX CIICHUANUCTAM B JaHHOW
00JTacTH TEXHUKH, HATIPUMED, ITyTEM MMOTy4CHHUS THOPUIHBIX MPOIYIUPYIOMINX aHTHUTENA KICTOK MOCPEICTBOM
CJIMSIHUS KIICTOK MHCJIOMBI C IMMYHHBIMH KJICTKAMH Celle3eHKA. MOHOKIIOHATBHEIC aHTHUTEIA BKIIFOYAIOT TyMa-
HU3UPOBAHHBIC MOHOKJIOHAJIFHBIC aHTUTEIA.

"T'ubpuaHOE aHTUTENO" COMCPKUT KapKacHBIC OCTAaTKH OJHOTO BHJA, HANPUMEp, YeJOBeKa, M 00JacTu
CDR (xoTopble, Kak TpaBHIO0, 00ECIIEYNBAIOT CBS3bIBAHUE AHTHIEHA) JAPYTrOro BUIa, Hampumep, Mbimm. Co-
TJIACHO KOHKPETHBIM NPEANIOYTHTEIbHBIM BapuaHTaM peamu3anun CAR, mpenycMOTpeHHBIH HACTOSIIIAM H30-
OpeTeHueM, COACPKUT aHTUTCHCIIENN(UISCKUN CBA3BIBAIONINI TOMEH, KOTOPBIM MPeACTaBIsAeT cOO0H THOPHI-
HOE aHTUTEJIO WM €T0 aHTUTCHCBSI3BIBAIONINNA (hParMeHT.

"I'yMaHu3upOBaHHOE" AHTUTENIO TPEJACTABIACT COO0M MMMYHOTJIOOYJIMH, BKJIIOYAIONMUN KapKacHYI0 00-
JacTh YejoBeka U oaHy win Oonee CDR He mpuHaIIekKaIIEro 4eloBeKy IMMYHODIOOYIMHA (HAapUMep, MpH-
HAJIJICKAIIETO MEIIIHN, KPBICe, WM CHHTCTUYECKOTO HMMYHOTTIOOYIMHA). YKa3aHHBIN HE SBISIONIUICS YelIoBe-
KOM MMMYHOTJIOOYJINH, SIBJISIOIIMICS ncToOuHHKOM obsacteit CDR, Ha3pIBatoT "moHOpOM", @ HIMMYHOTJI00YIHH
YeJI0BeKa, SIBISIOLIUICI UICTOYHUKOM KapKaca, Ha3bIBaroT "akientopom".

CornacHO KOHKPETHBIM BapHaHTaM PEalH3aldd aHTHTENO MBI npoTuB BCMA win ero aHTUTCHCBS3EI-
BalOMIM{ (pparMEHT BKIIIOYACT, HE OTPAHUYMBASCH MEPECUYHCICHHBIMHU, [g BepOmrona (aHTHTENO BEpOIIOIOBBIX
(VHH)), Ig NAR, Fab-¢parmentsi, Fab'-dpparmentsi, F(ab),-dbparmentsi, F(ab)'3-bparmenTsi, Fv, omgHo1enO-
geynoe Fv-antureno ("scFv"), 6uc-scFv, (scFv)2, munuTeno, auareno, TpUaTeso, TeTpaTeNo, CTaOMIN3UPOBAH-
HBIA JUCYTbGUIHBIMU CBs3siME Oenok Fv ("dsFv") u ogHonomennoe antuteno (sdAb, HaHOTENO).

"Ig BepOmroma" miam "VHH BepOmromoBeiX" B HACTOSIIEM TOKYMEHTE OTHOCHUTCS K CaMOW MaJieHBKOH W3
M3BECTHBIX aHTUTEHCBSI3BIBAIONINX eAWMHUII aHnTuTena Tsokenol nenu (Koch-Nolte, et al., FASEB J., 21: 3490-
3498 (2007)). TepMuH "aHTUTEINO THKEION IeTH", WIIH "aHTUTENIO BEpOIIOTOBLIX" OTHOCHTCS K aHTHTENY, KOTO-
poe comepxkut nBa momeHa VH u He comepkut yerkux nemedd (Riechmann L. et al., J. Immunol. Methods
231:25-38 (1999); W094/04678; W0O94/25591; narent CILIA Ne6005079).

"IgNAR", "UMMYyHOTJIOOYTMHOBBIH HOBBI AaHTUT'€HHBIH pernenTop'”, OTHOCUTCS K KJIacCy aHTHTEN UMMYH-
HOTO pernepTyapa akyl, KOTOPBIE COCTOSAT U3 TOMOJUMEPOB OJTHOTO BapHaOeIbHOTO JOMEHA HOBOTO aHTUTECHHO-
ro perentopa (VNAR) 1 maTu KOHCTAaHTHBIX JOMEHOB HOBOro aHtureHHoro perenrtopa (CNAR). Perenropsr
IgNAR oTHOCATCS K MMEIOUINM HAUMEHBIIINE Pa3Mephl M3BECTHBIM OCIKOBBIM KapKacaM Ha OCHOBE MMMYHOT-
T00YJIMHOB, OHU BBICOKOCTAOMIILHEI U 00ecTieunBaroT 3 (HEeKTUBHOE CBs3bIBaHWE. [Ipucymmas uM cTabUILHOCTD
MOXKET OOBICHATBCA Kak (1) HecymmM [g-kapkacom, COIep KallliM CYIIECTBEHHOE KOJIWYECTBO 3apsIKEHHBIX U
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TUIPOGUIEHBIX TOBEPXHOCTHBIX OCTAaTKOB IO CPaBHCHHIO C CTaHAapTHBEIME JomeHamMu VH u VL u3 anTHTENR
Mbimw;, U (i) cTaOMIM3aIUel CTPYKTYPHBIX XapaKTEPUCTHK IETENb ONMPEICIISIONICH KOMILTICMEHTApHOCTh 00-
nmactu (CDR), B ToM umcne 3a cueT MEXIIETIEBBIX TUCYNb()HUIHBIX MOCTHKOB M MATTEPHOB BHYTPHIIETIECBHIX
BOJIOPOJHBIX CBSI3EH.

[Ipu pacmieruieHuN aHTHUTEN TaanHoOM 00pa3yroTCs /IBa MISHTHYHBIX aHTUTCHCBS3BIBAIOIINX (pparMeHTa,
HasbiBaeMble "Fab"-hparMeHTamMu, Kaxaplii U3 KOTOPBIX COJCP)KUT OJUH CAaWT CBS3BIBAHHS AHTHIEHA, U OCTa-
tounblii PpparmenT Fc ("fragment crystallizable"), Ha3BaHme KOTOPOTO OTpakaeT €ro CIOCOOHOCTh K JIETKOW
kpuctaymm3anuu. [Ipu obpadoTke nencuaoM obpasyercs F(ab')2-GpparMeHT, KOTOPBIH COACPKUT JIBa aHTUTCH-
KOMOWHHUPYIOIIUX CaiTa, U TAKKE CIIOCOOCH K MEPEKPECTHOMY CBSI3BIBAHHIO aHTHUTCHOB.

"Fv" mpexncrapisier co00i MUHUMAJIBHBIH (DparMEeHT aHTUTENA, KOTOPBIA COAEPXKHT IOJHBIA CalT CBS3BI-
BaHUs aHTUTeHA. COTIacCHO OJHOMY BapHaHTy pealn3alliil ABYICIIOYCYHEIN BapuaHT Fv coctout W3 ammepa,
BKITIOYAIOIICTO OIWH BapHaOeIIbHBIA JOMEH TSDKEJIOH IIeTTH U OJTUH BapuaOeIbHBIH TOMEH JICTKOW IIEIH, IPOYHO
CBsI3aHHBIC HCKOBAJICHTHOW CBs3bI0. B ofHONECOUeHbIX BUaax Fv (scFv) onuH BapraOenbHbIN JOMECH TSXKEIOM
LCTH U OJTUH BapHaOeIbHBIA JOMEH JICTKOH IIeTH MOTYT OBITh KOBAJICHTHO CBSI3aHBI THOKUM ICIITHIHBIM JIHHKE-
POM TakuM 00Opa3oM, UTO JIETKUE M TSHKEINbIe LM MOTYT COSTUHATHCS ¢ (POpMHUpPOBaHHEM "TUMEpPHOU" CTPYK-
TYpBbI, aHATOTUIHON CTPYKTYpE B ABYIleNOUYeUHbIX BUAax Fv. IMeHHO B yka3aHHON KOH(UTYpaIly B3aUMOJICH-
CTBHE TpeX rumnepBapradensHbix odmacteit (HVR) kaxknoro BaprabeTbHOTO TOMEHA OIpeaeNseT CalT CBA3hIBaA-
HUsS aHTHTeHa Ha moBepxHocTh auMepa VH-VL. B coBokynHocTH, mecth HVR obecnieunBaloT aHTUTSHCBS3BI-
BAIOIYI0 CeM(PUIHOCTh aHTHUTeNa. OHAKO Jaxke OAMHOYHBINA BapuabenbHBIH AoMeH (win mojoBuHa Fv, co-
neprkarias Toibko Tpu HVR, cienmudrdaeckne B oTHOIICHUH aHTHTEHa) 00J1a1aeT CIIOCOOHOCTRIO PAaCcIIO3HABATh
U CBSI3BIBATH AHTUT'CH, XOTS M C MCHBIIIMM CPOJICTBOM, Y€M TTOJTHOPA3MEPHBINA CAWT CBI3BIBAHUS.

Fab-¢parMeHnT comepkut BapuabOelbHBIC JOMEHBI TSKCNBIX M JICTKHX IeTed, a TaKKe COICPIKHUT KOH-
CTaHTHBIH JOMEH JIETKOH IeNH U NepBblid KoHCTaHTHBIA noMeH (CH1) tsokenoit nenu. Fab'-dparmenTs! otnnya-
torcs oT Fab-(pparMeHTOB HalMUnueM HECKOJBKUX JOTIOMHHUTEIBLHBIX OCTATKOB HA KaPOOKCHIIFHOM KOHIIE TSXKe-
noii nenu gomena CH1, B TOM yucie oHOTO WIU 0oJiee IUCTCHHOB MIAPHUPHON 00nacTh aHTHTENa. B HacTos-
mem nokymente "Fab'-SH" cootBercTByeT Fab', B koTOpOoM 0cTaTOK(KH) MHUCTENHA KOHCTAHTHBIX JIOMEHOB HE-
CyT CBOOOAHYIO THOJBHYIO Tpymnmy. F(ab)2-¢pparMeHTsI aHTHUTEN MCXOIHO OBLIH TMONYyYeHBI B BHue map Fab'-
(hparMeHTOB, MEXIY KOTOPHIM PACIOI0XKEHBI MIaPHUPHBIE IUCTEHHBI. VI3BECTHBI TakKe APYTHe BUABI XHMUYC-
CKOTO CBSI3BIBaHMSA ()ParMEHTOB aHTHUTEI.

TepmuH "auarena" OTHOCHUTCS K parMeHTaM aHTUTEN C ABYMsI CAWTaMU CBS3BIBAHUS aHTUTECHOB, COZIEP-
JKarmM BapuabenbHbIid JoMeH Tshkenoi meru (VH), coenmuHeHHBIH ¢ BapraOebHBIM JIOMEHOM JIETKOHM IIeTH
(VL) B ommoii nonumentuaaor nenu (VH-VL). 3a cyer ucmonb30BaHHS JIMHKEPA, CIUIIKOM KOPOTKOTO IS
CIIapUBaHHS JIBYX IOMEHOB, PACIIOJIOKCHHBIX HA OHOM M TOW XKe IICTH, YKa3aHHBIC JOMCHBI BBIHYKICHHO CIIa-
PHUBAIOTCS ¢ KOMIUIEMCHTAPHBIME JOMEHAMH JIPYTOH IeMu ¢ 00pa30BaHKUEM JBYX CAalTOB CBS3BIBAHIHS aHTUTCHA.
Juartena MoryT OBITh OMBAJICHTHBIMH WJIH OHCTICIU(pUUeCKUMH. J[raTena onucansl 0olee moapoOHO, HAIIpUMeED,
B EP 404097; WO 1993/01161; B uctounnkax: Hudson et al., Nat. Med. 9:129-134 (2003); u Hollinger et al.,
PNAS USA 90: 6444-6448 (1993). Tpuatena n TerpaTena Takxke onucansl B ucrounuke: Hudson et al., Nat.
Med. 9:129-134 (2003).

"Omnomomennoe antuteno", uwin "sdAb", win "HaHOTENO" OTHOCHTCA K (PparMeHTy aHTHTeNa, KOTOPBIHA
COCTOUT W3 BapuabeNbHON o0iacTh TspKenor nenu anTutena (momen VH) wim BapuabenpHON o0iacTH JeTKOH
nenu aatutena (momen VL) (Holt, L., et al., Trends in Biotechnology, 21(11): 484-490).

"Onuouenoueunsle Fv" mmu "scFv" ¢parmentsr anTutena comepkat nqoMmensl antutena VH u VL, npu
9TOM yKa3aHHBIC JIOMCHBI PACTIONOKEHBI B OJTHOM MOJHUIICHITHIHON [ENH B JIF000H opueHTanuu (Hampumep, VL-
VH nin VH-VL). O6srano nonunentun scFv nononaurensHo conepxut Mexay nomenamu VH u VL nonunen-
TUIHBIA JIMHKEP, 00ECICUUBAIOIINN (POPMHPOBAHUE TPEeOYEeMOWH i CBSI3BIBAHUS aHTUTECHA CTPYKTYPBI SCFv.
O6myro napopmarmio o scFv MmoxHo HaliTn, Hanpumep, B ncrounuke: Pluckthiin, The Pharmacology of Mono-
clonal Antibodies, vol. 113, Rosenburg and Moore eds., (Springer-Verlag, New York, 1994), pp. 269-315.

CornacHoO TpeANOYTUTEIBHEIM BapuanTaM peanusanuu CAR, npeaycMOTpeHHBIH HACTOSIIUM U300peTe-
HUEM, COJCPKUT aHTHTE€HCICIIM(PUICSCKUA CBA3BIBAIOIMINN JTOMEH, KOTOPBIA MpPEACTaBiIsIeT co0oi scFv Mprmm.
OnHotenoyeyHple aHTHTEIa MOTYT OBITh KJIIOHHPOBAHBI M3 TEHOB V-001acTH THOPHIOM, CIIETU(UISCKUX B OT-
HOIICHUN HYXHOH mumieHd. [loaydeHne Takux THOPHAOM B HACTOSIIEE BPEMS SIBIISCTCS PyTHHHBIM IPOIIECCOM.
TexHuKa, MOAXOASAINIAS NI KIOHUPOBaHMs BapwabenpbHON obmacTu Tspkenon menm (VH) u BapnabensHO# 00-
nacTu nerkoi rienu (VL) Obuta onmcana, Hanpumep, B uctounuke: Orlandi et al., PNAS, 1989; 86: 3833-3837.

CornacHO KOHKPETHBIM BapHaHTaM pealH3alii aHTUTeHCHEeUN(UIECKUH CBS3BIBAIOUINA IOMEH Tpel-
cTaBisieT co0oi scFv MbImm, koTopslii cBs3biBaeT nosmnentna BCMA denoBeka. MimocTpaTiBHEIE TIPUMEPHI
BapHaOeIbHBIX 00JacTell TSXKENBIX IENel, KOTOphIe MOIXOAAT ANl KOHCTpyHupoBaHus pernentopoB CAR
BCMA, npenycMOTPEHHBIX HACTOSIIMM H300PETCHHEM, BKIIIOYAIOT, HS OTPAaHHMYUBAsICH YKa3aHHBIMH, ITOCIICIO-
BaTEJIbHOCTH aMUHOKHCIOT, NMpeAcTaBleHHbIe B nocnenoBaTensHoctd SEQ ID NO: 8. UnmtocTpaTuBHBIE NPH-
Mepbl BapuaOelIbHBIX 00JIaCTe! JISTKUX IETel, KOTOPhIe MOIXOMAT A KOHCTpyupoBaHus pernentopoB CAR k
BCMA, npenycMOTPEHHBIX HACTOSIIMM H300PETCHHEM, BKIIIOYAIOT, HS OTPAaHUYUBAsICH YKa3aHHBIMH, ITOCIICIO-
BaTEIbHOCTH aMHUHOKHCIIOT, TIPEJICTaBICHHbIE B mocienoBarensHoct SEQ ID NO: 7.

BCMA-cnienndraeckne CBA3BIBAIONTNE TOMEHBI, MPEIJIOKEHHBIC B HACTOSIIEM H300pETESHUH, JOIOJIHHU-
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TENBHO coJiep KaT OXHY, JBE, TPH, YeThIpe, IiATh WK mects oonacteid CDR. Takne CDR moryt npencraBisith
coboit He nmpuHamIexkamue yenoeky CDR nim n3meneHnsle He npuHauiexamue yeaoBeky CDR, BoiOpaHHbIC
n3 CDRL1, CDRL2 u CDRL3 nerkoii e, 1 CDRH1, CDRH2 u CDRH3 Ttspxenoit nenn. CoriiacHO HEKOTO-
peIM BapuaHTaMm peanm3anui BCMA-cnerupuieckuii CBsI3bIBAIONINA TOMEH COACPKUT (a) BapuabenbHy0 00-
nacTh Jerkoi memwu, kotopas BkirodaeT CDRLI1 nerkoit menm, CDRL2 nerkoii mermm 1 CDRL3 nerkoit memnu, u
(b) BapuabenpHyr0 00JaCTh TsKENOH 1enH, kKoTopas BkimodaeT CDRHI1 Tsokenoit iermm, CDRH2 Tspxenoit nenu
u CDRH3 Tspxenoit memm.

2. Jluakepsl

CornacHO HEKOTOPHIM BapHaHTaM pealli3aliy IPEIYCMOTPEHHBIC HACTOSIIIUM H300pPETEHHEM PEICTITOPBI
CAR Moryt conepath JHHKCPHBIC OCTATKH MEXKIY Pa3IMYHBIMH JOMEHAMH, HATpUMEp, NOOABICHHBIC IS
o0ecrieueHHsT HAIICKAIIETO MPOCTPAHCTBCHHOTO pa3ieicHus U KoH(popMauu MoJeKyiabl. COrllacHO KOHKPET-
HBIM BapHaHTaM pEaNM3alliil YKa3aHHBIA JMHKEP MPEACTaBIsICT COO0M COCAMHSIONIYIO MOCIEIOBATCIEHOCTh
BapuabensHO# obnactu. "CoennHsIOmas MOCIeI0BATeIbHOCTh BapHabenbHONH 00JacTH" MpescTaBisieT co0oH
MOCJIEIOBATEIEHOCTE aMUHOKHCIIOT, COCIUHSIONIYIO TOMEHBI Vi ¥ V|, U BBINOJNHACT CICHCEPHYIO (YHKIIHIO,
COTJIACYIOIIYIOCS C B3aUMOJEICTBHEM IBYX CBS3BIBAIOIINX CyOJOMEHOB, TAKUM 00pa30M, YTO MTOTOBEIN HOJH-
TIETITH] COXPaHsIET CIIIN(PHIECKOE CPOACTBO K CBSI3BIBAHUIO TOH K€ CAMOIl IIeNIEBOM MOJIEKYJIBI, YTO U aHTHUTE-
JI0, KOTOPOE COAEPXKUT Te e BapuabenbHbIe 00JacTH JIETKUX U TSDKENbIX Heneid. [IpemycMoTpeHHbIit HACTOS-
M m3oopererneM CAR MokeT coniepkaTh OJIMH, JABa, TPH, YETHIPE, WU TISATH I OoJiee TnHKepoB. CoriacHo
KOHKPETHBIM BapHaHTaM peaH3alyy ATUHA JHHKEePa COCTABISET OT MPHOIM3UTENBHO 1 10 MpUOIU3UTENHHO 25
aMUHOKHCIIOT, OT NMPHUOTU3UTENBHO 5 10 NpuOIM3uTeNbH0 20 aMUHOKHUCIIOT, WM OT MpuOIu3uTenpHo 10 10
npuOIM3nuTenbHO 20 aMHHOKHCIIOT, MIIH COOTBETCTBYET JFOOOMY MPOMEKYTOYHOMY YHCITy aMUHOKHCIOT. Co-
TJIACHO HEKOTOPBIM BapHaHTaM peaju3alliy JUIMHA YKa3aHHOTo JIMHKepa cocTasiser 1, 2, 3,4,5,6, 7, 8,9, 10,
11,12, 13,14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25 unu 0oJiee aMUHOKHCIIOT.

WnmrocTpaTHBHEIE MTPUMEPHI IMHKEPOB BKITIOYAIOT MOJTMMEps! riaunuHa (G),; MOIUMephl TIAIUHA-CEpUHA
(G1.5S1.5)n, TOE N COOTBETCTBYET LIEJIOMY YHUCIY M COCTaBIIAET MO MeHbllel Mepe 1, 2, 3, 4 wnu 5; nmonumepsl
TIINIIIHA-aJIAHIMHA; TTI0JINMEPhI aJlaHMHA-CEPHHA; U IpyTHe THOKKEe JIMHKEPHI, N3BECTHHIC B TaHHON OOJNIACTH TeX-
HUKH. [lomuMeps! MIMIHA ¥ TIMOWHA-CEPUHA SBIIAIOTCS OTHOCHUTEIHHO HECTPYKTYpHUPOBAHHBIMH, M, COOTBET-
CTBEHHO, MOTYT OBITH CITOCOOHBI (PYHKITMOHHUPOBATH B KaUEeCTBE HEUTPATIHHOMN CBSI3M MEXy TOMEHaAMH THOPHUI-
HBIX OenkoB, Takux Kak perentopbl CAR, omucannbsie B HacTosimeMm nokymente. [lokazatenu @ u W s rom-
IIMHA 3HAYUMO TIPEBBIMIAIOT JAXKe IOKA3aTeNy U aJlaHMHA; TIIHINH B 3HAYMUTEIFHO MEHBIIEH CTETeHH IIPO-
CTPAHCTBEHHO OTPAaHUYCH, YeM OCTATKH ¢ Ooyiee NIMHHBIME OOKOBBIMU mersiMu (cM. Scheraga, Rev. Computa-
tional Chem. 11173-142(1992)). CpenaeMy cnierMaivCcTy B JaHHONH 0OJACTH TEXHUKH OyAeT MOHATHO, YTO KOH-
ctpykmmst CAR corimacHO KOHKPETHBIM BapHaHTaM pPEaM3alidd MOKET BKIIIOYATh IOJHOCTHIO WM YaCTHIHO
THOKHE JTUHKEPHI, TaK YTO YKa3aHHBIA JIMHKEP MOXET COJCpKATh TMOKWI JIMHKEp, a TaKKe OJWH WIH Oojee
(hparMeHTOB, KOTOPHIC YMEHBIIAIOT THOKOCTh CTPYKTYPBI, JJIS MOTydeHusI TpeOyemoit cTpykTypbl CAR.

Jpyrue mpumepbl TUHKEPOB BKIIOYAIOT, HE OTPAaHUUYMBAACH MEPEUMCICHHBIMH, CIEAYIOUINE MOCIe0Ba-
tenbHOCTH aMUHOKUCIOT: GGG; DGGGS (SEQ ID NO: 12); TGEKP (SEQ ID NO: 13) (cM., Hampumep, Liu et
al., PNAS 5525-5530 (1997)); GGRR (SEQ ID NO: 14) (Pomerantz et al. 1995, Brie); (GGGGS),, rne n = 1,
2,3,4wmwm 5 (SEQ ID NO: 15) (Kim et al., PNAS 93, 1156-1160 (1996.); EGKSSGSGSESKVD (SEQ ID NO:
16) (Chaudhary et al., 1990, Proc. Natl. Acad. Sci. U.S.A. 87:1066-1070); KESGSVSSEQLAQFRSLD (SEQ ID
NO: 17) (Bird et al., 1988, Science 242:423-426), GGRRGGGS (SEQ ID NO: 18); LRQRDGERP (SEQ ID NO:
19); LRQKDGGGSERP (SEQ ID NO: 20); LRQKD(GGGS),ERP (SEQ ID NO: 21). Kak Bapuant, rudkue
JIMHKEPB! MOTYT OBITH TOIYYEHBI C NMPUMEHEHHEM pAallHOHAIFHOTO KOHCTPYHPOBAHHS B KOMITBIOTEPHOW IPO-
rpaMMe, TIO3BOJISIONICH MoIepoBaTh kKak caidTel cBsi3biBanus JIHK, Tak u cobctBenno nentuasl (Desjarlais &
Berg, PNAS 90:2256-2260 (1993), PNAS 91:11099-11103 (1994), wiu ¢ npuMeHeHHEM CIIOcO00B (haroBoro
nucruies. CorfiacHO OJJHOMY BapUaHTY peau3alluy JIMHKEP COIEPXKUT CIEAYIOIIYIO MOCIeA0BaTeIbHOCTh aMU-
HokucaoT: GSTSGSGKPGSGEGSTKG (SEQ ID NO: 22) (Cooper et al., Blood, 101(4): 1637-1644 (2003)).

3. CneiicepHslil JoMeH

CornacHO KOHKPETHBIM BapHaHTaM peaiu3aliy 3a cBs3biBaromuM nomeHoM CAR pacrmonmoxeHbl oJuH
i OoJee "crieiicepHBIX TOMEHOB", TO €CTh 00JacTel, OTACSIIOIINX aHTUTCHCBA3BIBAIOIINI JOMEH OT IMOBEPX-
HOCTH 3(pPEeKTOPHON KIIETKH AJIs 00ECTIeUeHNsI HAAISKAIIEr0 MEKKICTOYHOTO KOHTAKTa, CBS3BIBAHUS aHTUTECHA
n aktuBanmu (Patel et al., Gene Therapy, 1999; 6: 412-419). llapaupHBIA TOMEH MOXKET MPOUCXOTUTH U3 €CTe-
CTBEHHOTO, CHHTETHYECKOTO, IOy CHHTETHYECKOTO MIIN PeKOMOWHAHTHOTO MCTOYHHKA. COTIaCHO HEKOTOPBIM
BapHaHTaM peajli3aliy CICHCePHBIH JOMEH MPEICTAaBIIAET c000il YacTh MMMYHOTIIOOYIIMHA, B TOM YHCJE, HO HE
OTpaHUYNBAsACH NIEPEUNCIICHHBIM, OJIHY WM 0oJiee KOHCTAHTHBIX O0JIacTel TsOKeNbIX 1ernel, Hanmpumep, CH2 u
CH3. CneiicepHbIii TOMEH MOKET BKIIOYAThH MOCICIOBATEIHPHOCTh aMHHOKHCIIOT MIAPHUPHOW 00JIAaCTH BCTpe-
YaroIeics B MPUPOC WM U3MECHCHHOW MIAPHUPHOH 00J1acTH MIMMYHOTTIOO0YITHHA.

CoryiacHO OZJHOMY BapUaHTy pean3aluuu cneicepHbiil fomen coaepxkut qomensl CH2 u CH3 ummyHor-
no6ynuna IgG1 nmm 1gG4.

4. llapHUpHBIA fOMEH

3a cazpBatomuM 1oMeHoM CAR 0OBIYHO ciiepyroT OfUH WM Oosiee "HIapHUPHBIX TOMEHOB'", KOTOPHIE
YYacTBYIOT B NPOCTPAaHCTBEHHOM OTIEJICHHM aHTHUTCHCBSA3BIBAIOIIETO TOMEHA OT MOBEPXHOCTH 3(dexTopHOi
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KJICTKH JJI1 0OCCIICUCHUST HAUICKANICTO MEKKIICTOYHOTO KOHTAKTa, CBA3bIBAHUS aHTUTeHa M aktuBaimu. CAR
OOBIYHO COJCPKHUT OJUH WK OoJice MIAPHUPHBIX JTOMEHOB MEXIY CBSI3BIBAIONIMM JOMCHOM U TpaHCMEMOpaH-
HbIM noMeHOM (TM). IllapHUpHBINA TOMEH MPOUCXOIUThH U3 €CTECTBEHHOTO, CHHTETHYECKOTO, IOy CUHTETHYIC-
CKOTO WJIM PEKOMOWHAHTHOTO MCTOYHMKA. IlapHUPHBIN TOMEH MOXET BKIOYATh ITOCIIEI0BATEIFHOCTh aMUHO-
KHCJIOT BCTpEUAOMIeHics B MPUPOE WM U3MEHEHHON IIapHUPHOI 00J1acTH IMMYHOTIIO0YJIHHA.

TepmuH "H3MEHEHHAs MAapHUPHAS 00JIACTh" OTHOCUTCS K (@) BCTpEYArONIIeHCs B MIPUPOE IAPpHUPHOI 00-
JacTH, B KOTOpod m3MeHeHo 10 30% aMHHOKHCIOT (HampuMep, 3aMEeHEHO IiIu ygayneHo 1o 25%, 20%, 15%,
10% wmn 5% amuHOKHCHOT), (b) WacTH BCTpeyaromelcss B MPUpPOAE MIAPHUPHON OONACTH, conepiKamieil 1Mo
MeHblIe Mepe 10 aMMHOKHUCTIOT (HampuMmep, o MeHbmed Mepe 12, 13, 14 umn 15 aMHHOKHUCIIOT), B KOTOpOH
n3MeHeHo 10 30% aMUHOKHUCIIOT (Hampumep, 3aMeHEeHO WM ynaneHo 10 25%, 20%, 15%, 10% wiu 5% amuHO-
KHCJIOT), WM (C) YacTH BCTPEYAOIICHCS B TPUPOJIC MAPHUPHOW 00IacTH, COACpKAIICH KOPOBYIO IAPHUPHYIO
001acTh (UIMHA KOTOPOW MOXKET COCTAaBNATh 4, 5, 6, 7, 8,9, 10, 11, 12, 13, 14 wim 15, unu o MeHbIel Mepe 4,
5,6,7,8,9,10, 11, 12, 13, 14 wiu 15 amuaokucnoT). COrllacHO HEKOTOPHIM BapHAaHTaM PEaU3aldU OJUH FITH
0oJiee OCTATKOB IIMCTEHHA BO BCTPEYAOIICHCS B IPUPOJIC MIAPHUPHON 00TaCTH UMMYHOTIIOOYITMHA MOTYT OBITH
3aMEHEHBI OTHUM WX 0oJiee OCTaTKAMHU IPYTHX aMHHOKHUCIOT (HampuMep, OAHUM WK 0oJjiee OCTaTKaMH CEepH-
Ha). MI3MeHeHHas mapHUpHas 00JacTh IMMYHOTIIOOYJIMHA B aJbTEPHATUBHOM HIIH JIOTIOJIHUTEIIFHOM BapHaHTE
MOJKET COJepKaTh BMECTO OCTaTKa INMPOJHMHA IMApHUPHOM 00JacTH MMMYHOTJIOOYJIMHA IUKOTO THIIA OCTaTOK
JIPYroil aMUHOKHUCIIOTHI (HAIPUMEP, OCTATOK CEPUHA).

Jpyrue wimocTpaTUBHBIC IMAPHUPHBIE JOMEHBI, TOAXOqIIKe i ucnois3oBannsi B CAR cormacHo omm-
CaHMIO B HACTOSIIEM TOKYMEHTE, BKIIIOUAIOT MAPHUPHYIO 00J1aCTh, IPOUCXOISIIYIO U3 BHEKIETOUYHBIX 00acTei
MeMOpaHHBIX OesikoB Tuma 1, Hanpumep, CD8a, CD4, CD28 u CD7, koTopbie MOTYT IPEICTABIATh COOOH Iap-
HUPHBIC 00JaCTH YKa3aHHBIX MOJICKYJI TUKOTO THIIA, FIIH MOTYT OBITh U3MEHEHBI. COTJIAaCHO JPYroMy BapHUaHTY
peanu3anuy MapHUPHBINA JOMEH COAEPKUT MapHUpHYIo 001acte CD8al.

5. Tpancmemb6pannslit (TM) nomen

"TpancmeMOpaHHBIN NOMeH" mpenacTaBiseT coboi wacTh penentopa CAR, xoTopas coequHsieT BHEKIe-
TOYHYIO CBSI3BIBAIONIYIO YacTh M BHYTPUKJICTOUHBIH CHUTHANBHBIA NTOMEH, U 3askopuBacT CAR B mmazmatmye-
CKOI MeMOpaHe IMMYHHOM 3¢ dekTopHOI KiteTkd. TM-I0MEH MPOUCXOUT U3 €CTECTBEHHOTO, CHHTETHYCCKOTO,
MOJYCUHTETUYCCKOTO WIIM PEKOMOMHAHTHOTO MCTOYHHUKA. TM-IOMEH MOXKET MPOUCXOINUTH U3 (T. €. COJACPKATh
10 MEHbIIIEH Mepe TpaHCcMeMOpaHHYo(ble) 00acTh(1)) anbda-, 6eTa- WM 3eTa-1end T-KIETOYHOTO perenTopa,
CD3e, CD3¢, CD4, CDS5, CD8a, CD9, CD 16, CD22, CD27, CD28, CD33, CD37, CD45, CD64, CD80, CDS6,
CD134, CD137, CD152, CD 154 u PD1. CornacHo KOHKPETHOMY BapHaHTy peanu3anuud TM-TOMEH sSBISETCS
CHHTETHYECKUM U COJCPKHUT B OCHOBHOM T'HIAPOGOOHBIE OCTATKH, TaKHE KaK JICHITIMH U BaJTHH.

CornacHO OZHOMY BapHaHTy peayu3alfy NpeayCMOTpeHHBIH HacTosmmM n3obpereHnem CAR comepxar
TM-nomen, npoucxonamuit u3 CD8a. CornacHo IpyromMy BapHaHTy pealu3alliy NMpelyCMOTPEHHBIM HAcTOs-
muM u3obperenneM CAR conepxut TM-nomen, npoucxopsauuii n3 CD8o, ¥ KOPOTKUI OJMTONENTHIHBIA HIIH
TTOJUTICTITUIHBIN JTHHKED, TPEANOYTUTEILHO UMEIoIui umiHy oT 1, 2, 3,4, 5, 6, 7, 8, 9 i 10 aMHHOKHCTIOT,
COCMHSIONINHN yKa3aHHbIH TM-I0OMEH U BHYTPUKIIETOUHBIA CUTHANBHBIN ToMeH perienTopa CAR. B wactHoCTH,
TIOIXOIATIAM SIBJISIETCS IMHKEP Ha OCHOBE INIMIIMHA U CEPHHA.

6. BHYTpHKIJIETOUHBII CHTHAIBHEIN TOMEH

CornacHO KOHKPETHBIM BapHaHTaM peallu3alliyl MPeIyCMOTPEHHbBIC HacTosAmuM u3obpereauem CAR co-
JIep’KaT BHYTPUKJIETOUHBIN CUTHATIBHBINA 1oMeH. TepMuH "BHYTPUKICTOYHBIA CUTHAIBHBIN JOMEH" OTHOCUTCS K
yactu penentopa CAR, xoTopas mpuHHUMAeT ydacTHe B Mepelade CUTHAIA, BO3HHUKAIOIIETO B pPe3yibTare (-
¢exruBHOTO cBsi3bpiBanust CAR xk BCMA ¢ nonunentiunom BCMA denoBeka, BHYyTps UMMYHHOU 3 (heKTopHOM
KJICTKH JJIs CTUMYJSIMK GyHKIUU 3(H(HEKTOPHON KIIETKH, HAPUMED, aKTHBAILUH, CHHTE3a IIUTOKUHOB, IIPOJIH-
(hepanuy ¥ NUTOTOKCHYECKOW aKTUBHOCTH, B TOM YHCJIE BBICBOOOXKICHHS HUTOTOKCHYECKHX (PaKTOPOB B CBS-
3aaHyI0 CAR 1meneByio KIeTKy, WM OPYTrUX KIETOYHBIX OTBETOB, OOYCIIOBICHHBIX CBS3BIBAHHEM aHTHUTEHA C
BHEKJIETOUYHBIM nomMeHOM CAR.

Tepmun "> dexropras GyHKIHSA" OTHOCUTCS K CTIICIIHATTN3UPOBAHHON (QYHKITMHN UMMYHHOU 3¢ (HEeKTOpHOH
kieTkd. DddexTopHas pyHKus T-KIETKH, HAPUMEp, MOXKET OBITh MPEACTaBIeHA IUTOTUTUICCKON aKTHUBHO-
CTBIO WJIM XENIEPHOW aKTHBHOCTBIO, B TOM UYHCIIE CeKpelued MUTOKHHOB. COOTBETCTBEHHO, TEPMHUH "BHYTPH-
KJICTOYHBIA CUTHABHBIA JOMEH" OTHOCHUTCS K YacTH OelKa, KOTopas repeaaet curHai it 3¢ GexkTopHol GpyHK-
UM U HAMpPAaBISCT BBITONHCHHUE KJICTKOHM CHEIMATH3MPOBAHHONW (YHKIUU. XOTS, KaK MPaBHIO, MOXET OBITh
UCIIOJIF30BaH TOJTHOPA3MEPHBIA BHYTPHUKIICTOYHBIN CHUTHAJIBHBIN JOMEH, BO MHOTHX CIYyYasX HCIIOJb30BaHHC
MOJTHOPAa3MEPHOTO JIOMCHA HE SIBIISETCS 00s3aTeIEHBIM. B cllydae HCIONh30BaHUS YCEUCHHOW YaCTH BHYTPUKIIC-
TOYHOT'O CUTHAJIILHOTO JIOMEHA, TaKas YCEYCHHAsl YacTh MOXKET OBITh MCIOJh30BaHA BMECTO IOJIHOPA3MEPHOTO
JIOMEHA TIPH YCJOBUH, YTO OHA CIOCOOHA TepenaBaTh CUrHAN s dPQekTopHoi PyHKImH. TepMuH "BHYTpH-
KJICTOYHBIA CHTHAJBHBIN JOMEH" MOJpa3yMeBaeT JIOOYI0 YCEYeHHYI0 YacTh BHYTPHUKJIETOYHOTO CHTHAJIHLHOTO
JIOMEHa, JOCTATOYHYIO JIJIS Tepeadn CUrHaia s g dexroproit GyHKINM.

N3BecTHO, UTO CUTHAJBI, TeHepupyembie ocpeacTBom TCR, camu 1o ceGe HeTOCTATOYHBI IS ITOJTHOHM aK-
TUBAIMH T-KJIETKH, M TpeOyeTcs TakKe BTOPUIHBIH, MM KOCTUMYIHAPYIOMUK curHain. CoOTBETCTBEHHO, MOKHO
CKa3aTh, YTO aKTHBALUS T-KIETOK OMOCPEIOBaHA ABYMS OTAEIBHBIMH KJacCaMH BHYTPHUKIETOYHBIX CUTHAIBHBIX
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JIOMEHOB: TICPBUYHBIMH CHTHAJIFHBIMU JJOMCHAMH, KOTOPBIC HHUIIMUPYIOT aHTUTCH-3aBUCHMYIO MTEPBHYHYIO aK-
tuanuio yepe3 TCR (ranpumep, kommieke TCR/CD3), 1 KOCTUMYIHPYIOIIMMH CUTHAIEHBIME JTOMEHAMH, KO-
TOpBIC AEHCTBYIOT aHTUTCH-HE3aBUCHMBIM 00pa3oM, 00ecTieunBasi BTOPUYHBINA, MIIH KOCTUMYITHPYIOTHA CUTHAL.
CoryacHO MPenNnoOYTHUTENbHBIM BapuaHTaM peanm3anui CAR, mpeaycMOTpEeHHBI HACTOSIIIAM H300pETCHHEM,
COJICPXKHUT BHYTPUKICTOUYHBIN CUTHAIBHBIA JOMEH, KOTOPHIH COAEPKUT OOUH N Ooiee "KOCTUMYIHPYIOLIIX
CHUTHAITLHBIX JIOMEHOB" W "MEPBUYHBIN CUTHAIBHBIN TOMEH".

[lepBuuHbIEe CHUTHANBHBIC ITOMEHBI PETYIHPYIOT MEPBHYHYIO akTHBanuio koMmiuiekca TCR nmbo myrtem
CTHUMYJIILIUH, THO0 MyTeM MHTHOnpoBaHus. [lepBrUyHbIe CHTHAIBHBIE JOMEHBI, KOTOPBIE IEHCTBYIOT IIyTEM CTH-
MYJISILIUH, MOTYT CO/IEPKaTh CUTHAJIBHBIE MOTHBBI, KOTOPbIE H3BECTHBI KaK MMMYHOPELEITOPHBIE THPO3UHOBEIC
aKTHUBaIlMOHHBIE MOTUBEI, Wi ITAM.

WnmoctpaTtupabie npumepsl [TAM, comepkaliux MepBUYHBIC CUTHANBHBIC TOMEHBI, B YaCTHOCTH, ITOJIXO-
IIye Ui IpUMEHEHUs B HacToAeM n3oopetenny, BmodaioT ITAM, npoucxomsmue u3 TCRE, FcRy, FcRp,
CD3y, CD39, CD3g, CD3(E, CD22, CD79a, CD79b u CD66d. CormacHO KOHKPETHOMY NPEANIOYTHTEIHHOMY
BapuaHTy peann3anun CAR conmepxut nepBudHbINA curHanbHBIN qomeH CD3C, n oguH nim 6oiee KOCTUMYIH-
PYIOIIUX CUTHABHBIX JOMEHOB. BHYTPHUKIICTOYHBIC MEPBHYHBIC CUTHABHBIC H KOCTUMYIUPYIOIINAC CUTHATHHBIC
JIOMEHBI MOTYT OBITH B JIFOOOM IOPSIIKE IOCIIEIOBATENBEHO MPHUCOEANHEHBI K KapOOKCHIILHOMY KOHILY TpaHC-
MeMOpaHHOTO IOMEHa.

Penenrroper CAR, mpeaycMoTpeHHbIE HACTOSIIMM M300pEeTeHNEM, COJepKaT OANH MiIH 0oJiee KOCTUMYIIH-
PYIOLINX CUTHAJBHBIX JOMEHOB JUIS MOBHIMIEHHS d()()EKTUBHOCTH M YIIyUYIICHUS Pa3MHOKCHHSA T-KIIETOK, JKC-
npeccupyomux pernentopsl CAR. B HacTosmeM AOKyMeHTE TEpPMHH '"KOCTHUMYJIHPYIOIIWA CHTHAIBHBIN 10-
MeH", WM "KOCTUMYJIUPYIONIUI JOMEH" OTHOCHUTCS K BHYTPHKJICTOYHOMY CHUTHAJHbHOMY JOMEHY KOCTHMYJIH-
pyroielt MoJIeKyiIbl. KOCTUMYIHPYIOIIHEe MOJIEKYJIbI MPEACTABIISIOT COO0H MOJIEKYIIBI KJIETOYHOU ITOBEPXHOCTH,
OTIIMYHBIE OT PEHENTOPOB AHTHI'CHOB WK Fc-penenTopoB, KOTOpPEIE 00eCICYUBAIOT BTOPOH CHUTHAI, HEOOXOIH-
MBI 1711 2 (GEKTUBHON aKTHBAIUN U QYHKIHOHUPOBAHUA T-THMQOIMTOB IpH CBA3BIBAHWU C aHTHTCHOM. M-
JIOCTPaTUBHBIE IPUMEPHI TAKUX KOCTUMYIHpYomuX Moiekyn Bkaogyaror CARDI1, CD2, CD7, CD27, CD28,
CD30, CD40, CD54 (ICAM), CD83, CD134 (0X40), CD137 (4-1BB), CD150 (SLAMF1), CD152 (CTLA4),
CD223 (LAG3), CD270 (HVEM), CD273 (PD-L2), CD274 (PD-L1), CD278 (ICOS), DAP10, LAT, NKD2C
SLP76, TRIM u ZAP70. Cornacao ogHomy BapuaHnty peanusaimu CAR comepuT onuH wiu 6osee KOCTUMY-
JUPYIONUX CUTHAJIBHBIX JOMEHOB, BRIOPAHHBIX W3 TPYIIIBI, COCTOSIICH M3 TEPBUYHBIX CHUTHAIBHBIX JOMCHOB
CD28, CD137,u CD134 u CD3C.

CornacHo apyromy BapuaHTy peanmzannd CAR cOIepKUT KOCTUMYJMPYIOLIME CHTHAIBHBIE JOMEHBI
CD28 u CD137, u nepBuuHbil curHanbHbIi qoMeH CD3C.

CornacHo emie ogHOMY BapuaHTy peanuzannd CAR cofepXHUT KOCTUMYJIHPYIOIINE CUTHAIBHBIC TIOMEHEI
CD28 u CD134, u nepBuuHblil curHanbHbIi f1oMeH CD3C.

CornacHo omHOMy BapuaHTy peanm3anun CAR comepXuT KOCTUMYIHPYIOIINE CUTHAIBHBIC IOMEHBI
CD137 u CD134, u nepBuuHsbIii curnansHelil qomen CD3C.

CorylacHO KOHKPETHBIM BapHaHTaM peali3alilid, MpeyCMOTpEeHHbIe HacTosmuM u3obperenrnem CAR co-
JIep’KaT aHTUTEN0 MBIIHU poTuB BCMA nnm ero aHTHTeHCBS3BIBAIOMNN (DparMeHT, KOTOPhIA criennduaecku
cBs3bIBaeTCs ¢ noaunentuaoMm BCMA, skcripeccupyeMbIM Ha B-kieTkax.

CornacHo onmHoMy BapmaHTy peanmm3anuud CAR comepxur scFv-¢pparMeHT aHTHTeNIa MBIIIN HPOTHB
BCMA, xotopslii cBsa3piBaeT nonunentu BCMA; TpaHcMeMOpaHHBINH JOMEH, IPOUCXOISINNN U3 TTOJUTIENITH/IA,
BBIOPaHHOTO M3 TPYIIIBI, COCTOSINEH HU3: anbda-, 6eTa- wim 3era-nienu T-kiaeroynoro penentopa, CD3e, CD3(,
CD4, CDs, CD8a, CD9, CD 16, CD22, CD27, CD28, CD33, CD37, CD45, CD64, CD80, CD86, CD 134,
CD137, CD152, CD 154 u PD1; u onuH unu 6oJiee BHYTPHUKIETOUYHBIX KOCTUMYJIUPYIOIMNX CUTHATBHBIX JOME-
HOB W3 KOCTHUMYJIMPYIOIIUX MOJIEKYJI, BRIOpaHHBIX W3 rpymmbl, cocrosmel u3: CARDI1, CD2, CD7, CD27,
CD28, CD30, CD40, CD54 (ICAM), CD83, CD134 (0X40), CD137 (4-1BB), CD150 (SLAMF1), CD152
(CTLA4), CD223 (LAG3), CD270 (HVEM), CD273 (PD-L2), CD274 (PD-L1), CD278 (ICOS), DAP10, LAT,
NKD2C SLP76, TRIM, u ZAP70; u nepuunslii curnansubeiii qomeH n3 TCRE, FcRy, FcRB, CD3y, CD3s,
CD3¢, CD3L, CD22, CD79a, CD79b u CD66d.

CornacHo onHomy BapuaHTy peanmsanud CAR coxepxunt scFv-dparMeHT aHTHTENa MBIIIM IPOTHB
BCMA, kotopsrii cBs3biBaeT noiunentunx BCMA; mapHUpHBINA 10MeH, BBIOPaHHBIH M3 TPYIIIBI, COCTOSIIICH U3:
mapuupa IgG1l CH2/CH3, mapaupa 1gG4 CH2/CH3 u mapaupa CD8a; TpaHCMEeMOpaHHBIM TOMEH, MTPOUCXO0-
JUSIIUHA M3 TOJIMIETITHIA, BBIOPAHHOTO M3 TPYIIIBI, COCTOSIIIECH H3: anb(a-, OeTa- WM 3eTa-1enu T-KIeTOYHOTO
penentopa, CD3g, CD3E, CD4, CDS, CD8a, CD9, CD16, CD22, CD27, CD28, CD33, CD37, CD45, CD64,
CD80, CD86, CD134, CD137, CD152, CD 154 u PD1; u onuH niu 0ojice BHYTPUKICTOYHBIX KOCTUMYITHPYIO-
IIUX CUTHAJIBHBIX JTOMEHOB M3 KOCTHMYJIHMPYIOIINX MOJIEKYJ, BRIOpaHHBIX M3 rpynnbl, cocrosmei n3: CARDI1,
CD2, CD7, CD27, CD28, CD30, CD40, CD54 (ICAM), CD83, CD134 (0X40), CD137 (4-1BB), CD150
(SLAMF1), CD152 (CTLA4), CD223 (LAG3), CD270 (HVEM), CD273 (PD-L2), CD274 (PD-L1), CD278
(ICOS), DAP10, LAT, NKD2C SLP76, TRIM u ZAP70; u nepBuuHslii curHanbheiii qomeH u3 TCRE, FcRy,
FcRB, CD3y, CD38, CD3g, CD3¢ CD22, CD79a, CD79b u CD66d.

CornacHo onmHoMy BapmaHTy peamm3anuud CAR comepxur scFv-¢pparMeHT aHTHTeNIa MBI HPOTHB
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BCMA, koTtopslii cBs3biBaeT noiunentux BCMA; mapHupHBINA f0MeH, BBIOPaHHBIH M3 TPYIIIBI, COCTOSIIICH U3:
mapuupa IgG1l CH2/CH3, mapaupa 1gG4 CH2/CH3 u mapaupa CD8a; TpaHCMEeMOpaHHBIH TOMEH, MTPOUCXO0-
JIIIAN W3 MOJUTCTITHIA, BRIOPAHHOTO W3 TPYIIBI, COCTOSMICH u3: anb(a-, OeTa- Wiu 3eTa-1enu T-KIeTOYHOTO
penenrtopa, CD3g, CD3E, CD4, CDS, CD8a, CD9, CD16, CD22, CD27, CD28, CD33, CD37, CD45, CD64,
CD80, CD86, CD134, CD137, CD152, CD 154 u PD1; kopoTkuii ONUronenTUIHbIA UIU MOJUNCOTHIHbIN JUH-
Kep, JJIMHA KOTOPOTO COCTaBISAET MPEaNOYTHTENbHO OT 1,2, 3,4, 5,6, 7, 8, 9 wn 10 aMHHOKHCIIOT, COSTUHSIO-
i TM-IIOMEH ¢ BHYTPHUKJIETOYHBIM CHTHTBHBIM JoMeHOM CAR; u oauH wim 60jee BHYTPUKIECTOYHBIX KOC-
TUMYJIHPYIONINX CUTHAIBHBIX JOMEHOB M3 KOCTUMYJIHPYIOUINX MOJIEKYJ, BRIOPAHHBIX M3 TPYIIIBI, COCTOAIICH
m3: CARDI11, CD2, CD7, CD27, CD28, CD30, CD40, CD54 (ICAM), CD83, CD134 (0X40), CD137 (4-1BB),
CDI150 (SLAMF1), CD152 (CTLA4), CD223 (LAG3), CD270 (HVEM), CD273 (PD-L2), CD274 (PD-L1),
CD278 (ICOS), DAP10, LAT, NKD2C SLP76, TRIM, u ZAP70; u nepBuuHblii curHanbHbeIi qomeH u3 TCRE,
FcRy, FcRpB, CD3y, CD38, CD3¢g, CD3¢ CD22, CD79a, CD79b u CD66d.

CornacHo KOHKpeTHOMY BapHuaHTy peanm3annd CAR comepxut scFv-pparMeHT aHTHTEIa MBIIIH IPOTHB
BCMA, xotopsrii cBszpiBaeT nonmnentu BCMA; mapHUpHBIA TOMEH, BKIIIOYAIONIUH MOJUTIENITH IIIapHUpa
IgG1 CH2/CH3 un nomunentun CD8a,; TpancMeMmOpanubiii gomeH CD8a., coaeprkamuii MOJAITENITHAHBIN JTHH-
Kep JUIMHOW OT MPUOTU3UTENHHO 3 10 NpUOIM3UTENsHO 10 aMUHOKHCIIOT, BHYTPHKIETOUYHBIH KOCTUMYIHPYIO-
mmii curHanbHBIN fomeH CD137; u mepBuyHBIH curHaIbHBIH qoMeH CD3(

CornacHo KOHKpeTHOMY BapuanTy peanm3anud CAR comepxut scFv-(pparMeHT aHTHTEIa MBIIIH POTHB
BCMA, xortopsrii cBs3piBaeT nonunentun BCMA; mapHupHBIH noMeH, BkiItodaronuii mosmmnentua CD8a
TpancMeMOpaHubiit fomer CD8a., coaeprkammii TOJUIETTHIHBIA JTHHKEP, JJIHHA KOTOPOTO COCTABIIAET OT TIPH-
Omu3uTEeNbHO 3 M0 MPUOAM3UTENbHO 10 aMUHOKHCIOT, BHYTPHKIICTOYHBIH KOCTUMYITHPYIOIIUH CUTHAIBHBINA
nmomeH CD134; i nepBuuHbIi curHaIbHBIN qoMeH CD3C.

CornacHo KOHKpeTHOMY Bapuanty peanm3anud CAR comepxut scFv-pparMeHT aHTHTEIa MBIIIH MPOTHB
BCMA, xortopsiii cBsi3piBaeT nonunentun BCMA; mapHupHBIH noMeH, BkiItodaronuii mosmmnentua CD8a
TpancMeMOpaHubii fomer CD8a., coaeprkammii TOJUIENTHIHBINA JTUHKEP, JJIMHA KOTOPOTO COCTABIIACT OT TIPH-
Omu3uTEeNbHO 3 M0 MPUOAM3UTENBHO 10 aMUHOKHCIOT, BHYTPHKIICTOYHBI KOCTUMYIHPYIOIIUH CUTHAIBHBINA
nmomeH CD28; n mepBUUHBIN cUrHaMBHBIN 1omeH CD3C.

Kpome Toro, musaiiH mpemaycMOTpeHHBIX HacrosmmM u3obpereHrneM CAR oOecrmeumBaeT yiydIlleHHOE
Pa3MHOXCHHE, JOJITOCPOYHYIO IIEPCHCTCHTHOCTh ¥ YJOBICTBOPHUTENBHBIC IIMTOTOKCHUYECKHE CcBoiictBa T-
KJICTOK, JKCIPECCUPYIOMMX YKa3aHHble penentopel CAR, mo cpaBHeHHIO ¢ HeMOIUGUIMPOBaHHBIMU T-
KJIeTKkaMu Wik T-kiIeTkaMu, MOAUGUIIMPOBAHHBIMY IS SKCIIpeccun apyrux pernentopoB CAR.

D. ITonmunenTuasl

Hacrosmiee m3o0peTenne npegycMaTpuBaeT, B ToM uucie, noiumentuasl CAR u ux ¢parmentsi, conep-
JKalue X KJICTKH M KOMITO3UINH, W BEKTOPBI, SKCIIPECCUPYIOMUE NOIUIenTHIbl. COTIIacCHO MPEeAOYTHTEIh-
HBIM BapHaHTaM peaM3alyd MPEIOKEH MOJMUIENTHA, coaepkamuii onud win 6omee CAR, cormacHo mpen-
CTaBJICHHBIM B nocienoBaTenbHocTH SEQ ID NO: 9.

Tepmunbl "nonunentun", "dparmeHnT nonunentuaa”, "nentun' w "OGeNOK" UCTIOIB3YIOTCS B3anMO3aMe-
HSEMO, €CIIH He yKa3aHO WHOE, M COOTBETCTBYIOT CTAaHAAPTHBIM 3HAYCHUSM, T. €. MMOCIICIOBATEIHHOCTH aMHHO-
KUACOT. [lomumenTuasl HEe OrpaHHYCHBI KOHKPETHOW JUIMHOW, HAIPUMEpP, OHU MOTYT COJCPKaTh IMOCICIOBa-
TEJNBHOCTH MOJTHOPAa3MEPHOTO Oeka WK ()parMeHT MOJTHOPa3MEPHOT0 OElTKa, M MOTYT BKIIFOUATh TOJTHITCIITH BT
C MOCTTPAHCIAIUOHHBIMU MOTU(DUKAIMSIMU, TAKAMH KaK TIHKO3WIHPOBAaHUE, allCTHIUpOBaHKue, (Hochopuanpo-
BaHUC U T.II., & TAKXKE JPYTUMH MOTUPUKAIUIMHU, U3BECTHEIMU B TAHHOHN 00JIACTH TEXHUKH, KaK BCTPCUAIOIIIH-
MUCS B TIPUPOJIC, TAK U HE BCTPECUAIOMIUMUCS B Tipupoae. COrnacHo pa3IMIHBIM BapUaHTaM pealiu3alid Mpey-
CMOTpPEHHBIC HACTOSIIUM H300peTeHreM nonmmnentuasl CAR comepxar CUTHANBHYO (WM JTHICPHYIO) MOCIEIO0-
BaTENFHOCTh Ha N-KOHIE Oenka, KOTOopas KOTPAHCILIIMOHHO IJIM MOCTTPAHCISAIMOHHO HANpaBIsIeT HEPeHOC
6enka. MinmrocTpaTuBHBIE IPUMEPH! MOIXOMSIINX CUTHAJBHBIX MTOCIEIOBATEIBHOCTEH, MOAXOMAIINX IS MIPH-
MeHeHus B penentopax CAR corimacHO omMCaHHMIO B HACTOSIEM TOKYMEHTE, BKIIOYAIOT, HE OTPAHUYMBASACH
MIePEYHCIICHHBIMHU, CHTHAJIBHYIO ITOCIIEI0BATEIBHOCTD TsDKeNoi nenu 1gG1 u curHanbHYIO IOCIe0BAaTEIEHOCTh
CDS8o.. [TonumenTuasl MOTYT OBITH MOJYYEHBI C MPUMEHEHHEM JTIOOBIX M3 MHOKECTBA XOPOIIO U3BECTHBIX pe-
KOMOWHAHTHBIX W/MIIM CHHTETHYECKUX TeXHUK. [IpeaycMOoTpeHHbIe HACTOAIINM H300pETeHNEM TIOIHUIICITH B, B
YaCTHOCTH, BKIIOYArOT perentopsl CAR cormacHO HacTosmeMy ONHMCaHHIO, WIH MOCIEIOBATEIBHOCTH, COIEP-
JKalue yoaueHus, Jo0OaBICHUS W/WIN 3aMCHBI OHOW WM Oosiee aMuHOKHCIOT penentopa CAR cormacHo omu-
CaHHMIO B HACTOSIIIIEM JOKYMCHTE.

TepmuHbI "BbIIEICHHBIN MENTUA" WM "BBIICICHHBIN MOMUNIENTHA" U T.I. B HACTOSIIEM JOKYMEHTE OTHO-
CATCS K BBIICIICHHON /WU OYHICHHOM in Vitro W3 KJICTOYHOW Cpesl MOJICKYJE MENTUAA WIH MOJUICITHAA,
JIUIICHHOHN CBS3U C IPYTMMU KOMIIOHCHTAMHU KIICTKH, T. €. 3HAYUMO HE CBSI3aHHO C BEIIECTBAMH in vivo. AHa-
JIOTHYHBIM 00pa3oM, "BBIJCIICHHAS KJIETKA" OTHOCUTCS K KIIETKaM, KOTOpPhIe OBLTH MOJYYCHBI U3 TKaHU WIH Op-
Ta”Ha in vivo W IO CYIIECTBY HE cOepKaT BHEKIETOUHOT'O MaTPHKCA.

[omumenTuapl BKIIOYAIOT "BapHaHTHl MOJUIENTHAOB". BapuaHThl MOJIUIENTHIOB MOTYT OTJIMYATHCS OT
BCTPEUAIONIETOCS B TPHPOJIC TMOJUNENTHIA OXHOW(MM) WM Oojiee 3aMEHaMH, YAaJCHUSMH, NO0OaBICHUSIMHU
W/mn BcTaBKaMu. Takue BapraHTBI MOTYT BCTPEYATHCSA B IIPUPOJIE WIH MOTYT OBITH ITOTyYeHBI CHHTETHUECKUM
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MyTeM, HalpuMep, IMyTeM MOTU(PHUKAIMKA OJHOW WK OoJice M3 BBINICTICPCYUCICHHBIX MOCICIOBATEIBHOCTEH
nonumenTuaoB. Hanpumep, cormacHo KOHKPETHBIM BapHaHTaM PEaH3allid MOXET OBITh JKEJIATCIbHBIM ITOBBI-
IIIGHHE CPOJCTBA K CBS3BIBAHHUIO W/WJIH YIyUIICHHE APYTHX OMOJIOTHYECKUX CBOMCTB penentopoB CAR myrem
BBEJICHUSI OJHOM(r0) miu Oojiee 3aMeH, ynajeHud, J0OaBICHUN W/MJIM BCTABOK B CBSA3BIBAIOIINN JOMEH, IIap-
HUp, TM-0M€H, KOCTUMYJIUPYIOIINI CUTHAIBHBIM JOMEH WM MEPBUYHBIA CUTHAJIBHBIA JTOMEH MOJIUIETTHAA
CAR. [IpennoyTuTensHO, MOJUNICTITHABI COTTIACHO HACTOSIIEMY H300PETCHUIO BKITIOYAIOT HOJTHIICOTHBI, OTIIH-
qaronrrecs Mo MEHbIIeH Mepe npuOIm3uTenbHo 65%, 70%, 75%, 85%, 90%, 95%, 98%, unu 99% uneHTHYHO-
CTBHIO AMUHOKHCJIOT.

[omunentuasl BKIOYAOT "GparMeHTsl monmunentuaoB". @parMeHThl MONUNICITUAOB OTHOCATCS K ITOJH-
MENTUY, KOTOPBIA MOKET OBITh MOHOMEPHBIM T MYJIBTUMEPHBIM, COJICPXKHUT YAaJCHUE HA aMHHOKOHIIE, Ya-
JICHHE Ha KapOOKCWJIBHOM KOHIIC, W/WIH yNAJICHUE WM 3aMCHY BO BHYTPCHHEH MOCIICIOBATEIFHOCTH OTHOCH-
TEJNBHO BCTPEYAOIIETOCS B MPUPOJIC WU TMONTYICHHOTO PEKOMOWHAHTHBIM criocoOoM momunentuaa. CoriacHo
HEKOTOPBIM BapUaHTaM peain3anuy (GparMeHT MONUICITHIA MOXET COICPKATh Ielb AMUHOKHCIIOT, JJIHHA KO-
TOPOWM COCTABISACT OT MO MEHBIIEeH Mepe 5 mo nmpudnmsurenpHo 500 amuHOKHCHOT. ClenyeT MOHUMATh, YTO CO-
TJIACHO HEKOTOPBIM BapHaHTaM peau3aliu JjIrHa (pparMeHTOB COCTAaBJISIET 10 MEHbIeH Mepe 5, 6, 7, 8, 9, 10,
11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 110, 150, 200, 250, 300, 350, 400
wn 450 amMmuHOKMCIOT. B wactHOCTH, moaxonsamue (GparMeHTHl HMOJIHMIIENTHIOB BKIIOYAIOT (HYHKIIMOHAIHHBIE
JIOMEHBI, B TOM YHCJIE aHTUTCHCBS3BIBAIOIINE TOMEHBI WIN (parMeHTH aHTUTEN. B cilydae aHTHTENa MBIIIH
npotuB BCMA nonxopsmue pparMeHThl BKIIOYAIOT, HE OTPaHUIMBAsCh MepeuncieHHpIMU: 00macte CDR, 00-
nmacte CDR3 Tspxenoit wiu JIerkoi 1enu; BapuadebHy 0 00JacTh TSHKEIOH WITH JISTKOW IEIH; YacTh LS aHTH-
Tella WK BapradeabHOH 00nacTy, BKiIovyaronryo nse odinactu CDR; u T.1m.

[MomumenTua MOXKET Takke OBITh COCIUHCH BHYTPH PAMKH WM KOHBIOTHPOBAH C JIMHKEPOM HIIH JPYrOH
MOCJIEIOBATEIEHOCTRIO ISl YIPOIICHH CHHTE3a, OYUIICHUS WM WACHTU(QUKAIIMYA YKa3aHHOTO IOJHUICIITHIA
(Harmpumep, nonu-His), viaw A1 yIyqIIeHHs CBA3BIBAHUS YKa3aHHOTO MOJUIICTITHIA C TBEPIOH MOJUIOKKOI.

Kak oTMeuasnocs BBIIIE, MTONMUMEITHIB COTIIACHO HACTOSIIEMY M300pETEHHIO MOTYT OBITh W3MEHEHHI pas-
JMYHBIM 00pa3oM, B TOM YHCJIE ITyTeM 3aMEHBI aMUHOKHCIIOT, YAAJCHHH aMHUHOKHCIIOT, YCEUCHHH U BCTABOK.
Croco0bl OCYIIECTBIICHUS TAKUX MaHUITYJISAINN OOIIEU3BECTHBI B TAaHHOW 00JacTH TeXHHWKH. Hampumep, Bapu-
AHTHI TOCIIEAOBATEIFHOCTH AMHHOKHCIIOT PehepeHCHOT0 MOIUIIENITHIA MOTYT OBITh ITOJTyYeHBI ITyTEM BBEACHUS
myTtanuii B JITHK. Crioco0Ob! ocyiecTBIeHHs MyTareHe3a U M3MEHEHHS MTOCJISIOBATEIFHOCTEH HYKIEOTHIIOB XO0-
pOIIIO M3BECTHHI B aHHOW obOsacTh TexHuku. CM., Hanpumep, Kunkel (1985, Proc. Natl. Acad. Sci. USA. 82:
488-492), Kunkel et al., (1987, Methods in Enzymol, 154: 367-382), marent CIIIA Ne 4873192, Watson, J. D. et
al., (Molecular Biology of the Gene, Fourth Edition, Benjamin/Cummings, Menlo Park, Calif., 1987) u uutu-
pyeMbIe B HUX UCTOYHUKHU. PYKOBOJCTBO MO OCYIIIECTBICHUIO MOIXOISAIINX 3aMEH aMHHOKHCIIOT, HE BIUSIOIIAX
Ha OMOJIOTMYECKYI0O aKTUBHOCTH IPEJCTABIIAIONICTO MHTepec Oeika, MOXHO Haitu B Momenu Dayhoff u mp.
(Dayhoff et al., (1978) Atlas of Protein Sequence and Structure (Natl. Biomed. Res. Found., Washington, D.C.)).

CornacHO HEKOTOPHIM BapHaHTaM peald3alliil BapHaHT COJICPKUT KOHCEpBAaTUBHBIC 3aMeHEI. "KoHcepBa-
THUBHAs 3aMeHa" MpeCTaBIsIeT cO00l 3aMeHy, IPU KOTOPOH aMUHOKHUCIIOTY 3aMEHSIOT IPYrold aMUHOKHCIIOTOM,
OTIIMYAIOIIEHCS aHAJIOTUYHBIMH CBOMCTBAMH, TaK UTO CIIEIHAIUCT B 00JaCTH XMMHH MENTHIOB MOXKET MPE.Io-
JIOXKWTB, 9YTO BTOPUYHAS CTPYKTYPa U THAPOIATHICCKIE XapaKTEPUCTUKN YKA3aHHOTO TONUTIEITHIA 1T0 CYIIECT-
BY He M3MEHsIOTCA. CTpyKTypa MONUHYKJICOTHIOB W MOJHUIIETITHIOB COTJIACHO HACTOAIIEMY H300PETCHHIO MO-
JKET TTOIBEPTaThCs MOAM(PHUKAINSAM, OJHAKO IIPH 3TOM OHH MOTYT OBITh IPEACTaBICHB! (QYHKIIOHAIEHONH MOJIe-
KYJIOH, KOTOpasi KOJUPYET BAPHUAHT MM MPOU3BOJIHOE MOJIHIICNITHIA C TPEOYEMBIMH XapakTepucTUKaMu. B Tex
ciIydasix, Korja Tpe0yeTcs H3MEHHUTD MOCIICIOBATEIFHOCTh AMUHOKHCIIOT MOJIATICIITAIA JUIS TTOJTyYCHUS YKBHBA-
JICHTA, VT JKe JIJIS TIOJYYCHUS YCOBEPIICHCTBOBAHHOTO BapHUAHTA MOJUIICTITHIA COTJIACHO HACTOSIIEMY U300pe-
TEHUIO, CIICIUANTUCT B JAHHOW OOJIACTH TEXHHKH, HAIIPUMEP, MOKET U3MCHHUTD OIMH WM 00Jiee KOJAOHOB KOJTH-
pyroueit mocnenosarenproct JJHK, Hanpumep, B cOOTBeTCTBUY ¢ Ta0I. 1.

Tabnuma 1
AMUHOKHCIIOTHBIE KOJOHBI

Amunokuciao | Ognobyksenn | TpexOyksenn | Kogonbr

Thbl bIH KOX bl KO

AnaHuH GC |GC [GC | GCU
A Ala A C G

-17 -



045264

I{ucrenn UG [ UGU
C Cys C
Acnaparusosa | D Asp GA | GAU
s KUCJIOTa C
T'nytamunosas | E Glu GA | GAG
KHCJIOTa A
@enunananud | F Phe UU |UUU
C
I'munmn GG |GG |GG | GGU
G Gly A C G
T'uctuguu CA | CAU
H His C
W3zonetiunn AU | AU [ AUU
I Iso A C
JIm3un AAG
K Lys A
Jleituun UU |UU (CU |CU |(CU |CU
L Leu A G A C G U
Meruonun M Met AUG
Acnaparus AA | AAU
N Asn C
TIpomux CC |CC |CC [CCU
P Pro A C G
T'nytamun CA [ CAG
Q Gln A
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ApruHuH AG [AG |CG |CG [CG |CG
R Arg A G A C G U
Cepun AG |AG |(UC |UC |UC |UC
S Ser C U A C G U
Tpeonun AC |AC |AC |ACU
T Thr A C G
Bamun GU |(GU |GU | GUU
A% Val A C G
Tpunrodan w Trp UGG
Tuposzun UA | UAU
Y Tyr C

[pu ompenencHUH OCTATKOB aMUHOKHUCIIOT, KOTOPBIE MOTYT OBITh 3aMEHEHBI, BCTPOCHBI WM YIAJCHBI 03
notepu OMOJOTHYECKON aKTHBHOCTH, MOYKHO HCIIOJI30BaTh KOMITBIOTEPHBIC MPOrPAMMBI, XOPOIIIO U3BECTHEIC B
JTAHHOW 00JIaCTH TEXHUKH, Takue Kak mporpaMmMmHoe ooecrieuenne DNASTAR™. TIpeanoyTutensHO, N3MEHEHUS
AMHUHOKHUCIIOT BO BapHaHTaX OCIKOB COTJIACHO OMHUCAHHUIO B HACTOSIIEM JOKYMEHTE MPEJICTABISIOT cO00M KOH-
CepBaTHUBHBIC U3MCHCHHS aMHHOKHCIIOT, T. €. 3aMCHBI Ha aHAJOTHYHBIM 00pa30M 3apsHKCHHBIC FUTH HE3apsHKCH-
HBIC aMHHOKHUCIIOTHL. KOHCEepBaTHBHOE N3MECHCHHUE aMHHOKHUCIIOTHI BKITFOYAET 3aMEHY Ha OJIHY aMUHOKHCIIOTY U3
CEeMECTBa POJICTBCHHBIX TI0 OOKOBBIM IICTISIM aMHUHOKHUCIIOT. BeTpevaromuecs B MPUPOJIC aMHHOKHCIOT OOBIYHO
pasIeNIoT Ha YeThIpe ceMelcTBa: KHCIble (acmapTart, TiyTaMaT), OCHOBHBIE (JIM3WH, apTUHUH, TUCTHINH), HE-
TOJISIpHBIE (TaHWH, BAJIMH, JICWIIMH, U30JICHIINH, TPOJIHH, (eHUIATAaHWH, METHOHWH, TPUNTOMAaH) 1 He3apsHKEeH-
HBIE TOJIIpHBIE (TJIHINH, acTIlapardH, TIIyTaMUH, IUCTEHH, CepUH, TPEOHUH, THPO3HH) aMUHOKHCIOTH. DeHnma-
JIaHWH, TPUNTO(AaH U THPO3UH HHOTIA OOBEIUHSIOT B KIaCC apOMaTHUECKUX aMHHOKHUCIOT. [Toxxomsiue KoH-
CepBaTHBHBIC 3aMEHBI AMHHOKHUCIIOT B MENTHIAX MK O€NKaxX M3BECTHHI CIICIIHAINCTaM B TAaHHOM 001acTH Tex-
HUKHU U OOBIYHO MOTYT OBITH OCYIIIECTBICHBI 0€3 M3MEHEHHUS OMOIOTHIECKON aKTHBHOCTH HTOTOBOH MOJICKYJIBI.
CrienanmucraM B JaHHOM 00JIACTH TEXHUKH OYJIET MOHITHO, YTO, B OOIIEM cly4ae, OTMHOYHBIC 3aMCHBI aMHHO-
KHCJIOT B HEKPUTUYECKHUX 00JIACTSAX MOJUMICNTHAA MO CYIMIECTBY HE U3MEHSIOT OMOJOTHICCKYIO aKTHBHOCTB (CM.,
Harpumep, Watson et al. Molecular Biology of the Gene, 4th Edition, 1987, The Benjamin/Cummings Pub. Co.,
p-224). IlpumMepsl KOHCEPBAaTUBHBIX 3aMEH OIMCAHbI B IIpeBapUTeNIbHO 3asBke Ha nmaTeHT CLIIA Ne 61/241647,
CoJIepkaHne KOTOPOH BKIIIOYEHO B HACTOSIIUI JOKYMEHT IIOCPEICTBOM CCBUIKH.

[Ipu ocymiecTBIEHNH TaKWX W3MEHCHHWH MOMKET YYHUTBHIBATHCS MHICKC THAPOMATHYHOCTH aMHUHOKHCIIOT.
BaxHOCTh MHAEKCA THAPOMATUYHOCTA aMHHOKHUCIIOT AJISI 00eclieueHUs] HHTEPaKTUBHONW OHOIOTHYECKOH (yHK-
1y OeKa XOpOoIo M3BEeCTHA B JaHHOW 00JacTh TexHWKH (cM. uctouHmk: Kyte and Doolittle, 1982, BrirodeH-
HBIA B HACTOSAIIUH JOKYMEHT MOCPEIACTBOM CCHUIKH). Kakmoi aMHHOKHCIOTEe OBLIO MPHCBOEHO 3HAYCHHUE HH-
JleKca THAPOTIATHIHOCTH HAa OCHOBAaHWHW XapakTepUCTHK TuapodoOHocTH u 3apsaa (Kyte and Doolittle, 1982).
VkazaHHble 3HaUeHUS: U30yeinH (+4,5); Banmn (+4,2); neimud (+3,8); dernnananun (+2,8); mUCTENH/ITUCTEHH
(+2,5); metuonus (+1,9); ananun (+1,8); rmumus (-0,4); Tpeonun (-0,7); cepun (-0,8); Tpuntodan (-0,9); Tupo-
3uH (-1,3); nponuH (-1,6); ructuaus (-3,2); rmyramar (-3,5); royramus (-3,5); acnaprar (-3,5); acnaparus (-3,5);
m3uH (-3,9); u aprusuH (-4,5).

B nmanHO# 0051aCTH TEXHUKU U3BECTHO, YTO ONPEICICHHBIC aMUHOKUCIIOTHI MOT'YT OBITH 3aMEHCHEI Ha JIPY-
THEe aMHUHOKHUCIJIOTHI ¢ aHAJIOTUYHBIM MHJICKCOM WIIM TOKa3aTelleM THAPOMATHYHOCTH C MOJIy4YeHUuEeM Oelka, 00-
JATAIONIET0 aHAIOTUYHOW OMOJIOTHMYSCKONW aKTUBHOCTBIO, T. €. C MONYYCHHEM OHMOJOTHYCCKH (DYHKIIMOHAIBEHO
SKBHBaJICeHTHOTO Oenka. [Ipy ocymiecTBIeHNN TaKUX M3MEHEHUH MPEANOYTHTENFHA 3aMEeHa Ha aMHHOKHCIIOTHI,
OTJIIMYUS MHIICKCOB THAPOMATHYHOCTH KOTOPBIX HAXOASTCS B Mpeesax 12, mpenoyTHTeNbHEe - B mpenenax +1,
emie OoJiee MPEAMOYTHTENBHO - B mpenenax +0,5. B qaHHOM 00IacTH TEXHUKH TAKXKE U3BECTHO, YTO IPPECKTHB-
Hasl 3aMEHa CXOTHBIX aMIHOKHCIIOT MOKET OCYIIECTBIATHCS Ha OCHOBAHUHU THAPO(DMIBHOCTH.

CornacHo nogpooromy onmcanuio B mateHte CIIIA Ne4554101 ocraTkaM aMUHOKHCIIOT OBUTHA MPUCBOCHBI
CJIeIyOlIe 3HAaUEHHS MoKa3arelieil ruapodunbHocTy: aprunuH (+3,0); mmusun (+3,0); acnaprar (+3,0 £1); ry-
tamar (+3,0+1); cepun (+0,3); acnaparun (+0,2); rmyramun (+0,2); rauus (0); tpeonun (-0,4); nmponuH (-
0,5+1); ananus (-0,5); ructuaus (-0,5); uuctenn (-1,0); metronun (-1,3); Banmun (-1,5); nevinun (-1,8); u3omeii-
uH (-1,8); Tpo3un (-2,3); denmnananun (-2,5); tpunrodan (-3,4). CreayeT MOHUMATh, YTO AMHHOKHCIOTA
MOJKeT OBITh 3aMEHEHa Ha APYTYI0 aMHHOKHCIIOTY, UMEIOIIYI0 aHAJOTHYIHBIN MOKa3aTenb TuApO(UIBHOCTH, C
COXpaHCHHEM OMOJIOTHYECKOW SKBHBAJCHTHOCTH, B YaCTHOCTH, MMMYHOJIOTHYECKON SKBHBAJCHTHOCTH Oelka.
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[Ipu ocymiecTBIEHNH TaKuX U3MEHEHUI MPEANIOYTUTEIBHON SIBISETCS 3aMEHa Ha aMUHOKHCIIOTHI, OTJIMYHUS T10-
Kazaress THAPOGIIBHOCTH KOTOPBIX HE MPEBHIMAIOT 2, MpemouTUTeNbHee - He MpeBsImaioT L1, eme Gonee
MPEIIIOYTUTENHHO - He MpeBbImaoT £0,5.

CoracHO OITMCaHMIO BBIIIE, 3aMEHbI aMUHOKHCIIOT MOTYT OCYILECTBIATHCS HA OCHOBAaHHU OTHOCHTEJILHO-
TO CXOJICTBA 3aMeCTHUTENIEH OOKOBBIX Il aMUHOKHUCIIOT, HApUMEp, UX THIPOPOOHOCTH, THAPO(MILHOCTH,
3apsaa, pa3Mepa u T.1I.

BapuaHTBI TOTUNENTHAOB TaK)Ke BKIIOYAIOT TIIMKO3WINPOBAHHEIE (POPMBI, arperupOBaHHBIC KOHBIOTATHI C
JIPYTAMH MOJIEKYJIaMU M KOBAJICHTHBIE KOHBIOTATHI C HEPOJACTBEHHBIMU ()parMEHTAMH XHMHUYESCKUX COSTUHEHUH
(HammpuMep, METHIINPOBAHHBIE MOJEKYbI). KoBaJeHTHBIE BAPHAHTHI MOTYT OBITH MOJYYCHBI ITyTEM COCIUHECHUS
(hYHKIMOHATBHBIX TPYIII C TPYMIIAMH, JIOKATH30BAHHBIMU B IIETIH aMUHOKHCIOT, WX ¢ N-KOHIEBBIM miu C-
KOHIIEBBIM OCTAaTKOM, KaK M3BECTHO B TaHHOW OOJIaCTH TEXHWKH. BapuaHTHI Takke BKIIOYAIOT aJICIbHBIC BapH-
AHTBI, BUJOBBIC BapHAHTHI M MyTCHHBI. BapraHThI Takke BKIIIOYAIOT YCEUEHHS WM yIalleHHs1 00acTeid, KOoTo-
PHIii HE BIUAIOT Ha (YHKIIMOHAIBEHYIO aKTHBHOCTB OEJIKOB.

CornacHO OJJTHOMY BapHaHTY pealn3alliy, eCIii HeoOX0oauMa dKCIPEcchs IBYX WK OoJee TIOJIMIENTH OB,
KOJMPYIOIINE UX TTOCIIEI0BATEIBHOCTH MTOJMHYKICOTHI0OB MOTYT OBITh pa3JiesieHbl nocienoBarensHocTbio IRES
COTJIACHO OIMCAHHIO B TEKCTE HACTOSAIIETo JoKyMeHTa. COorjlacHO IpyroMy BapHaHTY peajH3alliy JiBa Win 0o-
Jiee MOJMIENTHIa MOTYT OBITh 3KCIPECCUPOBAHBI B BUIE THOPUAHOTO OeJKa, KOTOPBIH COJNECPIKUT OHY WiH 00-
Jiee TOCJIeI0BATEIBHOCTEH CaMOPaCIIEIUISIONINXCS TOTUICTITHIOB.

[omumenTuabl COTTacHO HACTOSIIEMY H300PETEHHIO BKIIIOYAIOT THOpHAHBIE monunentuabl. CoriacHo
MPEIIOYTHTEIFHBIM BapuaHTaM peai3alii IPeaIOKESHbl THOPUAHBIC TOTUIETITHIB U MOJHHYKICOTHIBI, KO-
JUpYIONTe THOPHUIHBIEC TTONHUIIENTU B, HanpuMep, penentopbl CAR. "T'nbpunasie mommmentuap" u "THOpUI-
HBIE OENKU" OTHOCATCS K MOJHIIENITHIY, COAepKaIIeMy TI0 MEHbBIIIEH Mepe [Ba, TPH, YETHIPE, MATh, IIECTh, CEMb,
BOCEMb, JICBSTh, WM JECATHh WIN 00Jee MONMIENTHAHBIX CETMEHTOB. B THOPHAHBIX MOTUIENITHAAX, KaK MIPaBH-
10, C-koHel[ coenmuHeH ¢ N-KOHIIOM, XOTs MOXeT OBbITh Taxke coeauHeH C-koner| ¢ C-xonmom, N-koner ¢ N-
KOHIOM, Win N-koHenl ¢ C-koHnoM. [TomunenTuas ThOpuIHOTO Oellka MOTYT pacHoiaraThes B JJI00OOM TOPSIKE
WY B ONPE/ICIIEHHOM Topsiike. ' MOpraHbIe HONMMIENTH B WIIM THOPUIHbBIE OSJIKM MOTYT TaKKe BKIIOYATH KOH-
CepBaTUBHO MOJU(HUIMPOBAHHBIC BapUaHTHI, OJUMOPQHBIE BapHAHTHI, AJJIEIH, MyTaHTbI, CyOIIOCIIe0BaTEIb-
HOCTH W MEXBHJIOBBIE TOMOJIOTH, IIPH YCJIOBHH, YTO COXpAHsETCS HY)KHAs TPAaHCKPHUIILMOHHAS aKTHBHOCTH M0~
PHUIHOTO MONUINEeNTHAA. | HOPUIHBIC TTONUIETTHIBI MOTYT OBITh TOJXYYEHBI C IPUMEHEHHEM CITIOCOO0B XMMMYE-
CKOTO CHHTE3a WJIM IIOCPEACTBOM XUMHUYECKOTO CBABIBAHUSA IBYX (PParMEHTOB; WM MOTYT B LIE€JIOM OBITBH MOJTY-
YeHBI ¢ MPUMEHEHNEM JIPYTUX CTaHIApTHBHIX TeXHUK. Jluruposanusie nocienoBatensHocTH JAHK, coneprkamme
THOPHUIHBIN MOMUNENTHA, (YHKINOHAIBHO CBA3BIBAIOT C MOIAXOIAIIMMH JIEMEHTAMU KOHTPOIS TPAHCKPHUIIIIH
WA TPAHCISIIH COTJIACHO OMMCAHMIO B TEKCTE HACTOSAIIETO JOKYMEHTA.

CornacHO OJHOMY BAapHaHTy pealU3allid HMapTHEp I THOPHIN3AIMH COJACPKHUT IOCIEeI0BATEIFHOCTS,
CIIOCOOCTBYIOIYIO OOJBIIEH dKCIIpeccHy Oenka (3KCIIPECCHOHHBII SHXaHCep) MO CPaBHEHHUIO SKCIPECCUer mpu-
poaHoro pekoMOMHaHTHOTO Oenka. [[pyrue mapTHEpHI Uil THOPHAM3ALUK MOTYT OBITH BBEIOpaHBI TaKUM 00pa-
30M, YTOOBI ITOBHIIIATH PACTBOPUMOCTDH OeiKa, WK oOeclieunBaTh HaleNuBaHHE Oejlka B TpeOyemble BHYTPH-
KJIETOYHBIE KOMIAPTMEHTHI, WM 00JIEr4aTh TPAHCIIOPT THOpUIHOTO Oerka Yyepe3 MeMOpaHy KIIeTKH.

I'nOpuHbIe TOTUIIENTHABI MOTYT JOIOJHUTENEHO COJEp)KaTh CUTHAI PACIIEIICHUS O THIA MEXIy
BCEMH IIOJIMIIENTHAHBIMU JTIOMEHAMH, OIMCAaHHBIMH B HACTOSIIIEM JOKyMeHTe. Kpome Toro, monmmnenTHIHbBIA
caifT MOXeT OBITh MMOMEIICH B JIIOOYIO TMHKEPHYIO MENTHAHYIO MOCIEeI0BaTeNbHOCTE. [IprMepsl curHaIoB pac-
MICTUICHUS MTOJUMETITHAOB BKIIFOYAIOT CAWTH PACIIO3HABAHUSA IJIsl PACIICTIICHUS ITOJMUIIETITHAOB, TAKHE KaK cai-
THI pacIIeIUICHHUs MPOTea3aMH, CaWTHl PaCUICTICHHUS HyKJea3amMH (HampuMep, peAKHe CailThl pacro3HaBaHHSA
PECTPUKIIMOHHBIMH (PepMEHTaMH, CaHTHl paclo3HaBaHHUS CaMOPACHICIUIIIONIETOCS PHOO3MMa) U CaMOpacIiel-
nsrronecs BupycHsle onmuronenTtuasl (cM. deFelipe and Ryan, 2004. Traffic, 5(8); 616-26).

[Moaxonsimye callThl pacileIyIeHns] IpoTea3aMy M CaMOpacIIeIUIIOIINECs IENTHABI N3BECTHBI CIICIIHANIHN-
CTaM B JJaHHOHM 00JacTH TeXHUKH (cM., HanpumMep, Ryan et al., 1997. J. Gener. Virol. 78, 699-722; Scymczak et
al. (2004) Nature Biotech. 5, 589-594). [Ipumeps! caiiToB pacuieruieHHs IPOTea3aMy BKIIOYAIOT, HE OIpaHnyH-
BasICh MEPEUNCIICHHBIMH, CAUTBI PACILEIIEHHUsI TOTUBUPYCHBIMH NpoTea3aMu Nla (Harnpumep, BUpyca rpaBHpPOB-
K1 Tabaka mpoTeasa), MOTUBUPYCHBIMU npoTeazamu HC, nmotuBupycHbIME npoTeasamu P1 (P35), GaitoBupyc-
HbIMH TpoTea3aMu Nla, 6aitoBupycHsiMu PHK-2-konupyembiMu poTeasamu, aTOBUPYCHBIMH TIpoTeazamu L,
SHTEPOBUPYCHBIMH TpOTea3aMu 2A, pUHOBHUPYCHBIMH TpoTeazaMu 2A, MUKOPHABHPYCHBIMHU TpoTeazamu 3C,
KOMOBUpYCHBIMU mipoTeazamu 24K, HemoBupycHbiMH TipoTeazamu 24K, RTSV (chepuueckoro Bupyca puca
TyHrpo) 3C-nogo6Ho# mpoTeazoit, 3C-momgooHOH mporeazoit PYVF (Bupyca skenTol MATHUCTOCTH ITacTEPHAKA),
TeNapuHOM, TPOMOWHOM, (haKTOpoM Xa M dHTEPOKHWHA30#. BBUIY BBICOKOW CTPOTOCTH YCIIOBHH pacIleIUICHHS,
COTJIACHO OJHOMY BapHaHTy peain3alliy MPeIOUYTHTEIIbHBIMU SBISIOTCS CAWTHI pacuieruieHus rnporea3zoit TEV
(Bupyca rpaBupoBkH Tabaka), Hanpumep, EXXYXQ(G/S) (SEQ ID NO: 23), manpumep, ENLYFQG (SEQ ID
NO: 24) u ENLYFQS (SEQ ID NO: 25), rne X npencrasisier coboii 1100yl0 aMHHOKHCIOTY (paclieuieHne
TEV npoucxoaut mexay Q u G, unu Q u S).

CornacHO KOHKPETHOMY BapHaHTY peali3aluyl caMOpPaCIIEIUIIONINEcs MENTHAbl BKIIIOYAIOT 10Cie10Ba-
TENIBHOCTH TaKUX IOJHIEITHIOB, TTOJydYeHHbIE W3 MOTUBUPYCHBIX M KapAMOBHPYCHBIX 2A-mentuaoB, FMDV
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(BUpyCa SHTEPOBHPYCHOTO BE3WKYISIPHOTO CTOMATHTA), BUpyca KOHCKOTo puHUTa A, Bupyca Thosea asigna u
TEIIOBUPYCa CBUHEH.

CorylacHO HEKOTOPHIM BapHaHTaM pean3allii YKa3aHHBIH CalT caMOopacIleIlIsSIONIerocs MOJUTIETITH A
BKITToUaeT 2A-caiiT wim 2A-nomoOHBIN caiT, mociienoBarensbHocTh iau goMeH (Donnelly et al., 2001. J. Gen.
Virol. 82:1027-1041).

Tabmuma 2
ITpumepsl caiiToB 2A BKIIIOYAIOT CJIEIYIONIHNE ITOCIESI0OBATEILHOCTH:

SEQ ID NO: | LLNFDLLKLAGDVESNPGP
26

SEQ ID NO: | TLNFDLLKLAGDVESNPGP
27

SEQ ID NO: | LLKLAGDVESNPGP
28

SEQ ID NO: | NFDLLKLAGDVESNPGP

29

SEQ ID NO: | QLLNFDLLKLAGDVESNPGP
30

SEQ ID NO: | APVKQTLNFDLLKLAGDVESNPGP
31

SEQ ID NO: | VTELLYRMKRAETYCPRPLLAIHPTEARHKQKIVAPVKQT
32

SEQ ID NO: | LNFDLLKLAGDVESNPGP

SEQ ID NO: | LLAITHPTEARHKQKIVAPVKQTLNFDLLKLAGDVESNPGP
34

SEQ ID NO: | EARHKQKIVAPVKQTLNFDLLKLAGDVESNPGP
35

CornacHO TPEATIOYTHTEIHHBIM BapUaHTaM PEeajli3aliy MOJUIETITH/, TPEIyCMOTPEHHBIA HACTOSAIINM H30-
Operenuem, Brirodaet momumnenTtun CAR.

E. [lonuaykineoTu s

CornacHO MpennoYTHTENGHBIM BapHaHTaM Peali3aliy NPEIIOKEeH MOMUHYKICOTH I, KOTUPYIOMINH OIHH
i 6onee nomumentuaoB CAR, Hanpumep, SEQ ID NO: 10. B HacTosIIeM JOKYMEHTE TEPMHHBI "TIOTHHYKIICO-
tun" mim "HykiaenHoBas kucinoTa" oTHocsaTes kK Marpuanoil PHK (MPHK), PHK, renomuoit PHK (rPHK), mroc-
nenn PHK (PHK(+)), munyc-iern PHK (PHK(-)), renomuoit IHK (rIHK), kommnemenrtapuoit THK (x/JHK)
wi pexomObuHantHOW JIHK. TToMMHYKICOTHABI BKIIOYAIOT OJHOHUTEBHIC W JBYHUTCBBIC MOJUHYKICOTHIIBL.
[IpennoYTuTeNbHO, MOMUHYKICOTHIBI COTJIACHO HACTOSINEMY H300PETCHUIO BKIIIOYAIOT MOJHHYKJICOTHIBI WIJIH
BapHaHTHI, OTIUYAIOIIMECS 110 MEHBIIEH Mepe mpuomusutensHo 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, 99% wmm 100% MACHTHIHOCTHIO TIOCIEIOBATEIBHOCTEH KaKMM-THOO pedepeHc-
HBIM TIOCJICIOBATEIFHOCTSIM, OIMMCAHHBIM B HACTOAIIEM JOKYMEHTE (CM., HallpuMep, IepeueHb MOCIIeI0BaATEb-
HOCTEH); TP 3TOM, KaK MPaBWIO, Y YKa3aHHOTO BapHaHTa COXPaHAETCS MO MEHBIIEH Mepe OIUH BUI OHOJIOTH-
YeCKOW aKTUBHOCTH pedepeHCHOH mocienoBaTebHOCTH. COTNIacCHO Pa3iMYHBIM HIUTIOCTPATHBHBIM BapHaHTaM
peanm3anuy HacTosImee M300peTeHHe MPeayCMaTPUBAET, B TOM YHCIE, HOJIHHYKICOTHIBI, COAEPIKAIINe IKC-
MIPECCHOHHBIC BEKTOPHI, BUPYCHBIE BEKTOPHI M THIA3MHU/BI IS MIEPEHOCA, a TAKKe COAEpIKaIINe X KOMITO3UIINN
U KJICTKH.
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CornacHO KOHKPETHBIM BapHaHTaM peallU3allii B HACTOSIIEM U300PETCHUU MPEI0KEHBI MTOJIMHYKIICOTH-
JIBI, KOTOPBIC KOJUPYIOT TI0 MEHBIIeH Mepe npubimsurensro 5, 10, 25, 50, 100, 150, 200, 250, 300, 350, 400,
500, 1000, 1250, 1500, 1750 mmu 2000 uam Gosiee mMOCiIeNOBATEIBLHBIX OCTATKOB aMHUHOKHUCIIOT IOJIMIENTHIA
COTJIACHO HACTOSIIEMY HM300pETCHHIO, a TAaKKe BCE MPOAYKTHI MPOMEXKYTOUYHOW IIHUHBEL JIETKO MOHSTH, YTO
"MPOTYKTHI MTPOMEKYTOTHOH JIMHBI" B yKa3aHHOM KOHTEKCTE O3HAYaeT JIOOYI0 JUIMHY B JHWANa30HE MEXIY
YKa3aHHBIMHU 3HaYeHUAMH, Hanpumep, 6, 7, 8, 9 u T.m., 101, 102, 103 u t.11.; 151, 152, 153 u T.1.; 201, 202, 203
U T.IL

B HacTosmemM JOKyMEHTE TEPMHUHBI "BapHaHT MOJIMHYKIeoTHAa", "BapuaHT" | T.II. OTHOCATCS K MOJIMHYK-
JICOTHIAM, TTOCIICAOBATSILHOCTH KOTOPBIX B CYIIECTBCHHOM CTEIICHU WACHTUYHBI peepeHCHOM MOCIeI0BaTEb-
HOCTH MOJUHYKJICOTHIOB, HIIH MOTUHYKICOTHIIBI, KOTOPhIE THOPUANU3YIOTCS C peepeHCHON MOCIeI0BATEIIEHO-
CTBIO B JKECTKUX YCIIOBHSIX, OIPEICICHHBIX 3]ICCh M JlaJiee B HACTOSIIEM JOKYMEHTE. YKa3aHHBIC TCPMUHBI
BKITIOYAOT TOJIMHYKIICOTUABI, B KOTOPHIX, MO0 CPABHCHHUIO C pe)CPEHCHBIM MOJUHYKICOTHIOM, TOOABICHBI WA
YIaJICHBI, WM 3aMCHCHBI HA IPYTHUE HYKJICOTHUIBI OIWH WIH Oojee HyKICOTHIOB. [Ipu 3TOM B JaHHOW 00NacTH
TEXHUKH XOPOIIO M3BECTHO, YTO MPU BHECCHUH B pehepCHCHBIN MOMMHYKICOTH]T OMPEICIICHHBIX U3MCHCHUS, B
TOM YHUCJIe MyTallui, 700aBJICHHH, YIAICHUH W 3aMEH, N3MEHEHHBIN MMOJIMHYKICOTH MOXKET COXpaHsATh OHUOIIO-
THYECKYT0 (DYHKITHIO WIM aKTUBHOCTH peepeHCHOTO MOTUHYKIICOTH IA.

Hcmonb3yeMble B HACTOSIIEM JOKYMEHTE TEPMHHBI "HIEHTUYHOCTH MOCIEIO0BATEIBHOCTEN" WK, HATPH-
Mep, "unentudHas Ha 50% mocienoBaTeIbHOCTH', OTHOCATCS K CTENICHH WICHTUYHOCTH PACIOI0KECHUS HYKIICO-
TH/IOB WJIM aMHHOKHCIIOT B YKa3aHHBIX IIOCIIEIOBATEIBHOCTSIX B pPaMKax OKHa cpaBHEHHS. COOTBETCTBEHHO,
"MPONIEHT WIACHTHYHOCTH TTOCIIEIOBATEILHOCTEH" MOXKET OBITh pacCUHMTaH IyTeM CPaBHEHHWS JIBYX IOCIEIOBa-
TEJNBHOCTEH MOCIIC ONTUMAFHOT'O BEIPABHUBAHMUS, B PAMKaX OKHA CPAaBHCHHS, IS OTIPEIICIICHUS YHCIIA MOJIOMKE-
HUH, re B 00eUX MOCIEAOBATEIBFHOCTIX PACIIONATAI0TCA HICHTUYHBIC OCHOBAaHUS HYKICHHOBBIX KHCJIOT (Ha-
npumep, A, T, C, G, I) win uaeHTHYHBIE OCTATKA aMHHOKHCIOT (Hampumep, Ala, Pro, Ser, Thr, Gly, Val, Leu,
Ile, Phe, Tyr, Trp, Lys, Arg, His, Asp, Glu, Asn, Gln, Cys u Met), ¢ moay4eHreM YnCia COBMATAONINX MOT0KE-
HUH, JeTCHUS YKa3aHHOTO YKCIIa COBMAAIONINX MOJOXKCHUN Ha 00IIee YUCIIO MOJIOKCHHUH B OKHE CPaBHEHUS (T.
€. Ha pa3Mep OKHA) M YMHOXKeHHS pe3ynbraTta Ha 100 ¢ moxydeHHeM IpOoIeHTa HWASHTHYHOCTH MOCTIEI0BATEb-
HOCTeH. BKITIOUEHBI HYKJICOTHABI M TONHICNTHABI, OTIMYAIOIIHECS 0 MEHbIIel Mepe mpuomusutensHo 50%,
55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% nmu 100% HACHTHIHOCTHLIO ITOCIEI0-
BaTENIFHOCTEH OTHOCHUTENBHO JIFOOBIX pedepeHCHBIX OCIEeI0BATEIIFHOCTEH, ONMMCAHHBIX B HACTOSAIIEM JOKYMCH-
Te, KaK MPaBWIO, C COXPaHEHHEM y BapHaHTa MOJHIICNITHAA 10 MEHBIIEH Mepe OIHOTO BHIa OMOIOTHYECKOH
AKTUBHOCTH pe(epeHCHOr0 NOIHUIENTHIA.

TepMuHBI, HCTIOTB3yEMBIC JJIsi OMMUCAHUS B3aUMOCBS3H MOCIICIOBATEIBHOCTEH IBYX WK 0OJiee TOIHHYK-
JICOTUOB WM TOJMIIEITHAOB, BKIIOYAIOT TEPMHUHBI "pedepeHcHas MoCiIe0BaTeIbHOCTE", "OKHO cpaBHEHUS ",
"MIEHTUYHOCTh MOCJea0oBaTebHOCTENH", "IPOLUEHT HASHTUYHOCTH MOCieqoBaTeNbHOCTeH" U '"CyllecTBeHHAs
uneHTn4HOCTh". JlnnHa "pedepeHcHO# mocienoBaTeIbHOCTH COCTaBIIeT M0 MEHbIIei Mepe 12, Ho dacto 15-
18, ¥ yacTo 1Mo MeHbIIEeH Mepe 25 MOHOMEPHBIX EIMHUII, BKIFOYAONNX HYKICOTHIBI M OCTATKH aMHUHOKHUCIIOT.
ITockoabKy KaXXIBIH U3 IBYX MOJUHY KICOTHUAOB MOKET coJepkath (1) CXOMHYIO /Ul YKa3aHHBIX JBYX IOJHHY
KIICOTHJIOB TIOCJIEIOBATENILHOCTD (T. €. TOJBKO YacTh IMOJHOW MOCIEA0BATEIHHOCTH TOJMHYKICOTHIIOB) U (2)
Pa3NUYAoNIyIocs B YKa3aHHBIX JIBYX MOJMHYKJICOTHIAX ITOCIECIOBATEIBHOCTh, CPAaBHEHHE IOCIIEIOBATEIHHO-
cTeil 1ByX (mim OoJiee) MOIMHYKICOTHAOB BBITIONHSIOT, KaK MPAaBHUJIO, IIyTEM CPABHEHHUS ITOCIEIOBATEIHHOCTEH
JIBYX TIOJIMHYKJICOTHIOB B paMKax "OKHa cpaBHEHUS" I WACHTU(OHUKAINHA U CpAaBHEHUsS 00acTel JIOKATHHOTO
CXOJICTBA TOCIeoBaTebHOCTeH. TepMUH "OKHO CpaBHEHHA" OTHOCHTCS K YCIOBHOMY CEIMEHTY, BKJIFOYAFOIIIE-
My MO MEHBIIEH Mepe 6 CMEXHBIX MMOJIOKEHHH, 00BIYHO OT npuban3uTenbHo 50 1o npubausurensuo 100, game
ot npubanzuTensHo 100 mo nmpubnusurensHo 150 mookeHuH, BHYTPH KOTOPOTO T10CIIe10BaTEIbHOCTh CPaBHHU-
BaIOT ¢ pepepeHCHOM MOCIeI0BaTeNbHOCTHIO, COJCPIKAILCH TaKoe JKe YHCIO CMEXHBIX MOJ0KEHHH, TT0CIe Mpo-
BEJICHUS ONITHMAJILEHOTO BBIPABHHBAHUS YKa3aHHBIX JIBYX IOCICAOBATCIBLHOCTEH. /I ONTHMAaIbHOTO BhIPABHU-
BaHUs JIBYX IMOCIICIOBATEIBHOCTEH OKHO CPaBHEHHUS MOXET COJACpKaTh MpuoOmmutenapHo 20% wim MeHee Io-
OaBIICHUIA WU yJAJICHUH (T. €. MPOMYCKOB) OTHOCUTEIHHO pedepeHCHOM MOCIeJ0BATEIILHOCTH (KOTOpasi HE CO-
JIepXKUT T00aBICHUNA WM yfnaneHuii). OnTuManbHOe BEIpaBHUBAHHE ITOCIIEIOBATEIBHOCTEH B OKHE CPaBHEHHS
MOXXET OBITh MPOBEICHO C NPHMEHEHHWEM KOMITbIOTEPU30BaHHBIX BapwaHToB anroputmoB (GAP, BESTFIT,
FASTA u TFASTA B nmakere nporpammuoro obecriedennst Wisconsin Genetics, Bepcust 7.0, Genetics Computer
Group, 575 Science Drive, Maaucon, Buckoncun, CIIIA) wim myTeM 0ocMOTpa, ¥ BRIOOpa HAMTYUIIIET0 BapHaH-
Ta BBIPAaBHUBAHUS (T. €. JAIOIIET0 MAKCHMAJIBHBIM MPOICHT TOMOJIOTHH HA TPOTSHKCHUH OKHA CPAaBHEHHSA), I1O-
JY9EHHOTO C MCIOJIB30BaHHUEM JTIOOBIX M3 MHOXKECTBA CTIOCO00B. MOKHO TakKe YHOMSHYTh IPOTPaMMBI CeMeii-
crBa BLAST, nanpumep, onucanusie B ucrounuke: Altschul et al., 1997, Nucl. Acids Res. 25:3389. TlonpoGHoe
OIMCaHNe aHaJIM3a MOCJIe0BATENILHOCTEH MOYKHO HalTH B pasnene 19.3 B ucrounuke: Ausubel et al., Current
Protocols in Molecular Biology, John Wiley & Sons Inc, 1994-1998, Chapter 15.

B HacTosmIeM DOKYMEHTE TepMHUH "BBIICICHHBIA MOJUHYKICOTHI" OTHOCHTCS K MOJHMHYKJICOTHIY, KOTO-
PphBIii OBLT BBIJCIICH U3 MOCIEIOBATEIBHOCTEH, (DIAHKUPYIONINX €r0 BO BCTPEYAIOIIEMCS B IPUPOAE COCTOSHUM,
Hanpumep, pparmenty JTHK, koTophIil OBUT OTAEICH OT MOCICIOBATEIBHOCTEH, KaK MPABUIIO, CMEKHBIX C YKa-
3aHHBIM (pparMeHToM. "BhIeneHHbI TOMMHYKICOTH " Takke oTHOcUTCS K KomiuiementapHoi JIHK (x/IHK),
pexomOmHanTHOU JIHK mmm npyromy momMHYKICOTHIY, HE CYIIECTBYIONIEMY B IPUPOJIC U TIOTYICHHOMY Yelo-
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BCKOM.

TepMuHBI JUI1 OMUCAHUS OPUCHTALMH MOJMHYKJICOTHOB BKIIOUYAIOT: 5' (KaK MpaBHIIO, KOHEI HMOJIHHYK-
JIe0THA, CONlEpKalIiii CBOOOJHYIO (hocdaTHyIO TpymIry) 1 3' (Kak MpaBUiIo, KOHEI TOJUHYKICOTH A COAepkKa-
i cBoboHyo TuapokcwibHyio (OH) rpymy). [TociieoBaTenbHOCTH MOJIMHYKICOTHAOB MOTYT OBITh 3aImHca-
HBl B HampasieHuu 5'—3', i 3'->5'. B cnyuae JHK u MPHK nens 5'—3' Ha3beiBaroT "cMBbICIOBOH" IIETIBIO,
"MuTIoC-1enbi0" WK "KOMUPYIOMIEH" 1eThbo, MOCKOJIBKY €€ MOCIeA0BaTeIbHOCTh HISHTUIHA TI0CTIeI0BATEIHBHO-
ctu npemarpuanoit PHK (mpe-MPHK) [3a uckmrouennem ypamnmia (U) 8 PHK Bmecro Timuna (T) B JIHK]. B
cryqyae JIHK m MPHK kxommiementapnas nems 3'—5', tpanckpubupyemas PHK-nonmmepaszoli, Ha3piBaeTcs
"Matpuriei”, "aHTUCMBICIOBOH" TIenblo, "MHUHYC-TIeNbI0" WM "HeKoaupytomen" 1nenpio. B HacTosmeM m0Ky-
MEHTE TepMHH "00paTHas OpHEHTANHA" OTHOCHTCS K MOCIEAOBATEABHOCTH 5'—3', 3aIMCaHHON B HAINIPABICHUU
3'>5', un nocnea0BaTeNbHOCTH 3'—5', 3anMcaHHoO B HarpaBieHuu 5'—3'.

TepMuHBI "KOMIUIEeMEHTapHBIA" U "KOMIIEMEHTAPHOCTh'" OTHOCATCS K TIOJUHYKJICOTHAAM (T. €. TTOCIe0-
BaTENIFHOCTH HYKJICOTHIOB), B3aMMOCBSI3aHHBIM 3a CUET NPUHIMIIA CIapuBaHHUS OcHOBaHWH. Hampmmep, xoM-
ieMenTapHoi nemnbto s nocneaoBarenbHocTH JTHK S'AGTCATG3' sBnstercst ners 3' TC A G T A C 5'. Tlo-
CJICITHIOIO TIOCJIEJIOBATENIFHOCTh YacTO 3aIHMCHIBAIOT KaK OOpaTHBIN KOMIUICMCHT, HAUYWHAs C 5'-KOHIA ClIeBa U
3akaHuuBas 3'-koHuom copasa: 5' C AT G A C T 3'. IlocnenoBaTeabHOCTh, OTHOBPEMEHHO SIBIISIOLIYIOCS U
COOCTBEHHBIM OOpPaTHBHIM KOMIUIEMEHTOB, HA3bIBAIOT MAJMHAPOMHOW MOCIEI0BATEIFHOCTRIO. KoMIuieMeHTap-
HOCTh MOXET OBITh "YaCTHYHOH", B 3TOM CIIy4ae TOJIBKO HEKOTOPHIC OCHOBAHUS HYKJICHHOBBIX KUCIIOT COOTBET-
CTBYIOT IPUHIIMITY CIIapUBaHUs OoCHOBaHWA. Tarke MoxeT HaOmromaThes "monHas", win "ToTanbHAs" KOMIUIE-
MEHTapPHOCTh HYKJICHHOBBIX KHCIIOT.

Kpowme Toro, cnenmanuctaM B TaHHOH 00JaCTH TEXHUKH OyAET MOHATHO, YTO BBUAY BBIPOXKICHHOCTH Te-
HETHYECKOTO KOJia CYIIECTBYET MHOXKECTBO TOCIIEI0BATEIFHOCTEH HYKIEOTHIOB, KOTOPHIE KOTUPYIOT ITOJIUTICTI-
THJI COTJIACHO ONHCAHWIO B HACTOSIIEM JOKyMEHTE, TH00 ero ¢pparMeHT Wi BapuaHT. HekoToprle W3 yKka3aH-
HBIX TOJINHYKJICOTHIOB OTIMYAIOTCS MUHUMAIBHON CTETICHBIO TOMOJIOTHH B OTHOIICHHH IOCIIECIOBATEIBHOCTH
HYKJICOTH/IOB KaKOTO-THOO0 BCTPEYAIOLIETOCS B MPHUPOIE TeHa. TeM He MeHee, HACTOSIINM H300pETeHHEM Ipe-
JIYCMOTPEHBI, B YaCTHOCTH, TIOJHHYKJICOTHABI, COCTAB KOTOPHIX BAPBUPYET 3a CUET PA3ININK B UCIIOIB30BAHIH
KOJIOHOB, HAalIpUMeEp, MOJTUHYKICOTH B, KOJTOH-ONITUMU3UPOBAHHEIC [T IPUMCHCHHUS Y YCIIOBEKA W/ TPUMa-
ta. KpoMme Toro, MOTyT Tak:Ke MPUMCHSTHCS AJLICIH TEHOB, COJICPIKAIIUX MPEII0KCHHBIC B HACTOSIIEM U300pe-
TEHHUH TTOCIICAOBATCILHOCTH MOTHHYKIICOTHAOB. AJIICITH MPEICTABISIOT COOO0H YHIOTCHHBIC TeHBI, U3MCHCHHEIC
B pe3yJbTaTe OJHOW WM Ooiee MyTallwii, HAPUMEp, B Pe3ybTaTe YAAJICHUN, TOOABICHUN W/ WM 3aMEH HYK-
JICOTHJIOB.

TepmuH "kacceTa ¢ HyKJIEHHOBOW KHCIOTOR" B HACTOSIIEM TOKYMEHTE OTHOCHUTCS K TEHETHUECKHUM TTOCIIe-
JIOBATEILHOCTSM B COCTaBE BEKTOpa, ¢ KOTOPBIX MOXkeT dkcmpeccupoBathess PHK, a 3arem Genok. Kaccera ¢
HYKJICHHOBOHM KHCJIOTOM CONEP>KUT MPEACTABISIONINN HHTEpec TeH, HampuMmep, reH CAR. Kaccera ¢ HykienHo-
BOM KHCJIOTOW PacIofIoKeHa W OPUEHTHPOBAHA B ITOCIIEIOBATEILHOCTH BEKTOpA TAKIM 00pa3oM, ITO HyKJIEHHO-
Bas KHCJIOTa M3 yKa3aHHOW KacceThl MOXKeT ObITh TpaHcKpuOupoana B PHK, u mpu HeoOXoaMMOCTH TpaHCIIH-
poBaHa B OEJIOK WJIHM TOJNHIENTHI, TOABEPraThCa HAIICKAIIIM ITOCTTPAHCIAINOHHBIM MOAU(MHUKAIISIM, HEOO-
XOJMMBIM JUIsE 00ECTICUCHHSI aKTUBHOCTH B TPAHC(OPMHUPOBAHHOHN KIIETKE, H TPAHCIOIUPOBATHCS B TIO X0 ISIIHIA
KOMITAPTMEHT [T OCYIIECTBIICHHS OMOIOTHYECKON aKTHBHOCTH ITyTEM HAIlCIMBAHUS Ha MOIXOMASIINC BHYTPH-
KJICTOYHBIC KOMITAPTMEHTHI WJIH CEKPEIIMU BO BHEKJICTOYHBIC KOMIApTMeHThI. [IpennoururensHo, 3'-koHen u 5'-
KOHEIl YKa3aHHOHM KacCeThl CKOHCTPYHPOBAHBI TaKUM 00pPa3oM, YTOOBI OOECIICUYMBAThH JIETKOE BCTPAMBAaHUC B
BEKTOp, HAaIIpUMeEp, HAa 000MX KOHIIAX YKa3aHHOW KaCCEThI COACPIKATCS CANTHI PaCIICIUICHUS PECTPUKIMOHHON
9HI0HYKJIea30i. COrflacHO MPEANOYTHTEIBPHOMY BapHUAHTY pean3alldil HACTOSIICTO W300peTeHHs yKa3zaHHas
KacceTa ¢ HyKJICHHOBOW KHCJIOTOW CONEPKHT ITOCIIEIOBATEIHHOCTh XHMMEPHOTO aHTUTEHHOTO PelenTopa, MpH-
MEHIEMOTO /ISl JISYCHUSI B-KIIETOIHOTO 3I0Ka4eCTBEHHOTO HOBOOOpAa30BaHMA. YKa3aHHAsS KacceTa MOXET OBITh
BBIJIEJIEHA W BCTPOCHA B IJIA3MHUy WIM BUPYCHBIH BEKTOP B BHIE €IUHOTO IIEIIOTO.

CornacHO KOHKPETHBIM BapHaHTaM peaM3allfH MOJUHYKJICOTHIB BKIIIOYAIOT IO MEHBIIEH Mepe OIuH
MPEICTABISIIOMINN WHTEpPEeC MOIMHYKICOTHA. B HacTosmeM MOKyMEeHTE TepMHUH "TPEACTABIISIONINA HHTEPEC
TOJMHYKJICOTH ' OTHOCUTCA K MOJMHYKICOTUIY, KOTUPYIOMIEMY HOIHUIIEHTHS (T. €. IPEACTABIIIONIINA HHTEPEC
MOJIMIICTITH]T), BCTPOCHHBIA B SKCIPECCHOHHBIN BEKTODP, KOTOPBIH TpeOyeTCsl SKCIPEeCCUpoBaTh. BekTop MoxkeT
comepxatb 1, 2,3,4,5,6,7, 8,9 win 10 npeacTaBisiomUX HHTEPEC MOIUHYKIECOTUI0B. COTrJacHO HEKOTOPHIM
BapHaHTaM PEajH3alliy NPEACTABISIONINI HHTEPEC MOJUHYKICOTU KOAUPYET MONUICTITHA, KOTOPEIA obecte-
YUBAET TepaneBTUYCCKU () (EKT NpH JCUCHUH WU MIPEIOTBPAICHHA 3a00JICBaHus WK paccTporicTra. [lpea-
CTaBIISIONINE UHTEPEC MOJMHYKICOTHIBI U KOTUPYEMbIC UMHU TOJHIMCITHB BKIFOYAIOT KaK MOJUHYKICOTHIBI,
KOTOpbIE KOIUPYIOT HOJIHUIIENTHAB TUKOTO THIIA, TaK U UX (YHKIIMOHAIBHBIC BApHAHTHI U PparMeHTsl. Coriac-
HO KOHKPETHBIM BapHaHTaM peajm3anuy (pyHKIMOHAIBHBIA BapHaHT OTIMYaeTcs 1Mo MeHbmed mepe 80%, mo
MeHbIei Mepe 90%, mo mensiel mepe 95%, nnm mo MeHspme Mmepe 99% HICHTUYHOCTHIO COOTBETCTBYIOMIEH
pedepeHCcHO TOoCIe0BaTeIFHOCTH MOMUHYKICOTHIA WIH HOJIHUIIENTHAA JUKOro THma. COTJIacHO HEKOTOPHIM
BapHaHTaM peain3anuy (yHKIHOHAJIBHBIN BapHaHT WK (parMeHT OTIHYaeTcs Mo MeHsbmei mepe 50%, mo
MenbIei mepe 60%, mo mensiel mepe 70%, o mensbmeit mepe 80%, wim mo menbie Mmepe 90% OGuoornye-
CKO¥ aKTUBHOCTH COOTBETCTBYIOIIETO IMOJUTICTITAIA JUKOTO THIIA.
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CoryiacHO 0OIHOMY BapHaHTy peaju3alliu MpeaCTaBISIOUINI HHTEpeC MOIUHYKICOTU] HE KOTUPYET MOJIU-
MENTHI, OHAKO CIIY’KUT B KadecTBe MaTpuibl i TpaHckpunuuu MukpoPHK, MuPHK nmm mmPHK, puboznma
wm apyroi maruOuTopHON PHK. CormacHo pa3nmuyHbBIM JAPYTrUM BapHaHTaM peaH3aIlidl TOJHHYKICOTH]T
BKITIOYAET MPEICTABIISAIONINI UHTepeC MOJMHYKIeoTH A, konupyomuii CAR u oquH wim 6osee TOTOTHUTEIb-
HBIX TPEICTaBILIIONINX HHTEPEC MOTUHYKICOTHIOB, B TOM YHCIIE, HO HE OTPaHHMYUBASCH IEPEUNCICHHBIMH, HH-
THOMPYIOIIYIO TTOCIIEAOBATEIFHOCTh HYKIEWHOBOM KHCIIOTHL, B TOM YHCIIE, HO HE OTPaHHYMBAsChH ITEPEUUCIICH-
aeivu: MUPHK, mukpoPHK, MmPHK u pu6o3um.

B nacrosmem noxkymente tepmunasl "MUPHK", wim "manas uatepdepupyromas PHK" otHOCSTCS K KOPOT-
KOHM IOCIIeIOBATEIFHOCTH TMOJMHYKICOTHIOB, KOTOpas OMOCPEIyeT MpoIecc cHenu(puIeckoro B OTHOUICHHUU
MOCJIEIOBATEIEHOCTH TTOCTTPAHCKPHUIIIIMOHHOTO CAMJICHCHHTA T€HOB, TPAHCISIIIMOHHOTO WHTHOMPOBAHUS, TPaH-
CKPUIIIMOHHOTO MHIHOMpoBaHMs mnn snureHerndeckoid PHK-nHTepdepenumn y >xuBoTHBIX (Zamore et al.,
2000, Cell, 101, 25-33; Fire et al., 1998, Nature, 391, 806; Hamilton et al., 1999, Science, 286, 950-951; Lin et
al., 1999, Nature, 402, 128-129; Sharp, 1999, Genes & Dev., 13, 139-141; u Strauss, 1999, Science, 286, 886).
CoryacHO HEKOTOPBIM BapuaHTaM peanuzanuu MUPHK conepxuT nepByio Lenb U BTOPYIO LEMNb, COACPIKALLYIO
TaKO€ e YHCIIO HYKJICO3HIOB; OJHAKO IIEpBas W BTOpPAs IENH Pa3HECCHBI TaKMM 00pa3oM, YTO JABAa KOHIIEBBIX
HYKJICO3U/la Ha MEepPBOM M Ha BTOPOM ILIETSAX HE CIapeHbl C OCTATKOM Ha KOMIUIEMEHTapHOU 1ienu. B HeKoTophix
Cly4yasxX JBa HECIAapEHHBIX HYKJIEO3WAa TMPEJICTABICHBI OCTaTKaMu TUMHAMHA. YkazanHas MUPHK nompkna
BKITII0YATh 00J1aCTh, B IOCTaTOYHOH CTEIIEHN TOMOJIOTHYHYIO IIEJIEBOMY T€HY, M COIEPIKaTh TOCTATOYHOE YHCIIO
HYKJICOTHIOB JJIS TOTO, 9T00H! ykazanHast MUPHK wnm ee pparmenT Mmorim onocpenoBaTh MOHIKAIOIIYIO PETy-
nsuio meneBoro reHa. CoorBerctBenHo, MUPHK BiirowaeT o6acTs, Mo MEHbINEH Mepe YaCTUIHO KOMITJIEMEH-
tapHyto nenesoid PHK. AGcomoTnas xommuemenrapaocts MUPHK 1 Mumenn ne siBnsiercst 00s3aTeIbHOM, 0/1-
HAKO COOTBETCTBHUEC MOJDKHO OBITH JOCTaTOYHBIM, YTOOBI mM03BOJATh MUPHK wmiam mpoaykTy ee pacuieruieHus
HANPABJIATh CICHUPUUCCKUN CAMICHCHHT IOCIEI0BATeIbHOCTH, HAMPUMEpP, 3a CUCT PACHICIUICHUS IICICBOU
PHK B xone PHK-untepdepennnu. KommieMeHTapHOCTD, WIIH CTEIICHh TOMOJIOTHH IIEICBOH LIETH, IMECT HaH-
OoJplee 3HAYCHHE JUII AHTHCMBICTIOBOM [Emd. XOTsS Y4acTO HEOOXO0auMa aOCONIOTHAS KOMILICMEHTapHOCTh, B
YaCTHOCTH, B aHTHCMBICIIOBOH IeTH, HEKOTOpPbIC BapHaHTHl peajH3alii BKIIOYAIOT OJHO WM Ooiee, 0THAKO
npenmnoututenbro 10, 8, 6, 5, 4, 3, 2 unm MeHbIIee 9rciio HecoBnaneHui ¢ neneBoit PHK. Yka3annbie HecoBma-
JICHHUS JTOMYCTHMEI TJIABHBIM 00pa3oM B KOHIIEBBIX 00JIACTAX, U, IPH MX HAJIHYUH, IPEATIOYTUTEIHHO PaCIIONo-
JKEHBI B KOHIIEBOH(BIX) 00JacTH WM O0JIACTSX, HampuMep, B mpeaenax 6, 5, 4 win 3 5'-xkoHmeBwIx w/mimm 3'-
KOHIIEBBIX HYKJIEOTHI0B. Heo0Xoanmo muIe, 9To00BI CMBICIIOBAS IIETh OBIJIa KOMITIEMEHTapHa aHTUCMBICIIOBON
[IETH B IOCTaTOYHOHN CTENCHH ISl COXPAHEHHUS O0MIeH IBYIENOYeYHON CTPYKTYPhI MOJICKYJIBI.

Kpowme toro, MuPHK MoxeT OBITh MOTU(PHUIIIPOBAHA FITH MOXET BKIIFOYATh aHAJIOTH HYKICO3ua0B. OmIHO-
nenoueynbie oonact MEPHK MoryT ObITh MOAH(UIIMPOBAHEI WIIK MOTYT BKIIIOYATh aHAJIOTU HYKJICO3UIOB, Ha-
IpUMeEp, HeCTIapEHHYI0 00JIACTh WM 00JaCTH CO MIMIJICYHOW CTPYKTYpPOH, HApuMep, 00IacTh, COCIUHSIIOMA
JIBE KOMIUICMCHTAPHBIX O0JIACTH, MOXKET COACPIKATh MOJU(PHUKAIINY WIH aHAIOTH HYKICO3HUIOB. Takke MOTYT
OBITh TIOJIE3HBI MOAU(UKAINK, HAMPABICHHBIC HAa CTA0MIM3AIlUI0 OJHOTO WM Ooiee u3 3'- wiu S5'-KOHIIOB
MuPHK, HanpuMep, UTd 3aIIUTH OT SK30HYKJII€a3, MIIH CIIOCOOCTBYIOIINE BXOy ar¢HTa B BHJC aHTUCMBICIIOBOU
MuPHK B RISC. Momudukanmu moryt Bkmodats C3 (i C6, C7, C12) aMUHOTUHKEPHI, THOJBHBIE TUHKEPHI,
KapOOKCHIIbHBIC JIMHKEPHI, HeHykIeoTuauble creicepsl (C3, C6, C9, C12, cmelicepsl ¢ yIaJIeHHBIMH OCHOBA-
HUSIMH, TPUITIICHIIIUKONb, TeKCA3TIICHTIINKOIb), cenudrieckue OMOTHHOBBIE WM (IIyOpECIICHHOBEIE pea-
reHTHl B hopMme PpochopaMUINTOB U MMEIOIITHE JOMOTHUTEIbHYI0 DM T-3anumeHHyI0 THAPOKCHIBHYIO TPYIITY,
yTo obecreumBaeT HEOMHOKpaTHOe cBs3biBaHue Tpu cuHTese PHK. JlnmuHa kaxmoit mutu MuPHK moxeT co-
ctaBisath 30, 25, 24, 23, 22, 21 unu 20 HyKI€OTUAOB WK MeHee. [IpennodTuTeNnbHO JUIMHA YKa3aHHOW HUTH
COCTaBIISIET MO MeHbIel Mepe 19 HykineoTuaoB. Hanpumep, [uiMHa KaxXa0H HUTH MOKET COCTaBIAThH OT 21 1o
25 myxieotunos. [peanmourutensapie MUPHK conepkat ayrmiekcHyro obmacts u3 17, 18, 19, 29, 21, 22, 23, 24
WK 25 Tap HyKJICOTHIOB, U OJTUH WM 0OJIee JTUIMKUX KOHIIOB U3 2-3 HYKJICOTHIOB, MPEIMOYTHTEILHO OJUH WU
JIBa JIMNIKUX KOHIA U3 2-3 3'-BRICTYyNAIOIIUX HYKJICOTHIOB.

B nacrosimem noxkymenrte tepmut "MukpoPHK" otHOCHTCS K ManbsiM HekogupytouuM PHK pnmunoit 20-22
HYKJICOTH/Ia, KaK MPaBUJIO, BEIPE3aeMbIM U3 CaMOTHOpUAM3UpYIomuXxcs cTpykTyp npe-PHK pasmepom ~70 Hyk-
neoTuAoB, u3BecTHhIX Kak mpe-MuKkpoPHK. muxpoPHK HeratuBHO perynupyroT CBOM MHUIIEHH MOCPEICTBOM
OJIHOTO M3 JIBYX CIIOCOOOB B 3aBHCHMOCTH OT CTETICHH KOMIUIEMEHTAPHOCTH ykazaHHOW MUKpoPHK u mumieHn.
Bo-niepBrix, MukpoPHK koTOpBIe CBA3BIBAIOTCS ¢ KOAUPYIOMNUMH Oeliku mocienoBaTensHocTsIMH MPHK ¢ abco-
JIOTHOW WJIM MPaKTUIECKH aOCOJIIOTHON KOMILIEMEHTAPHOCTHIO, HHAYIHUPYIOT myTh PHK-omocpenoBannoit wH-
tepdpepennnn (PHK-unTepdepenmus). mukpoPHK, ocymectBistomue perynstopHbsie 3(Q@eKTsl MoCpeacTBOM
CBSI3BIBAHMS C KOMIUIEMEHTApHBIMHU HE TOJHOCTBIO caiitamu B cocTaBe HerpaHchupyembix 3'-obmacreit (UTR)
nx MPHK-Muenei, nogaBisioT 3KCIPECCUIO 1IeJIEBbIX T'€HOB MOCT-TPAHCKPUIIIIMOHHO, TPEINOIOKUTEIBHO, Ha
YpOBHE TpaHCIALMHU, 3aaeicTBys komruieke RISC, aHamorWyHbId WM, BO3MOXHO, MIEHTHYHBIH KOMIUIEKCY
RISC, 3aneiicrBoBannomy B mytu PHK-unTepdepenumn. B cooTBeTcTBHM C© Bepcuel TpaHCISIMOHHOTO KOH-
tpons, MukpoPHK, 3aneiicTByromue yka3aHHBIH MEXaHU3M, CHIXKAIOT YPOBHHU OCITKOB, COOTBETCTBYIOIIMX HX
LEeJEeBBIM TeHaM, oAHako mpu 3ToM ypoBHM MPHK ykazaHHBIX reHOB M3MEHSIOTCS B MUHUMAJbHOW CTETICHHU.
MukpoPHK Bxitouaror kak BcTpeuaromuecs B mpupojie MUkpoPHK, Tak 1 ckoHCTpyHpOBaHHBIE CKYCCTBEHHBIM
myreM MEKpOoPHK, koTopbie MOTYT OBITH HalleJIeHBI Ha JIIOOYIO creruduaeckyro mocienoBaTensnocth MPHK.
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Hanpumep, cornacHO 0HOMY BapHaHTY peaM3alliy CHEIHATUCT MOKET CKOHCTPYHPOBAaTh KOPOTKHE IIMTHIICY-
uele PHK- xoHCTpyKIuy, sKcnpeccupyemMsle B BUJE NMEPBUUHBIX TpaHCKpUNToB MUKpoPHK uenoseka (Hampu-
Mep, miR-30 mwm miR-21). B mmuieuHyro KOHCTPYKITUIO YKa3aHHOTO JH3aifHa TOOaBIISIOT CalT MPOIECCHHTA
dbepmenToM Drosha, uTo, kak OBIIO MOKa3aHO, 3HAYUTEILHO TOBBIIAET 3P dexTuBHOCT, HOKIayHa (Pusch et al.,
2004). "Crebenp" mmMmIbKH cOCTOUT U3 22 HykieoTunoB nuPHK (HanpuMep, aHTUCMBICIOBOH MOCIIEIOBATEIb-
HOCTH ¢ a0OCOJIFOTHON KOMIUIEMEHTAapHOCTHIO HY)KHOH MUIICHH) W TETII0 pazMepoM 15-19 HykIeoTHIOB U3
mukpoPHK denoseka. Jlo6anenne netiim MukpoPHK n dnmankupyromux mocnenoBarenbHocTeid miR30 ¢ mro-
001i CTOPOHBI WK ¢ 00€UX CTOPOH IIIMHILKA MPUBOIUT K OoJiee ueM 10-KpaTHOMY TOBBIIIIEHHIO YPOBHS MPOIIEC-
cuHra ¢epmentamu Drosha m Dicer skcrpecCHpOBaHHBIX IIIMIEK MO CPAaBHEHHIO C CTAHIAPTHBIMU KOHCTPYK-
My MITPHK 6e3 mukpoPHK. TloBbienne ypoBHe# nponeccunra gpepmentamu Drosha m Dicer npuBoaut
yBenuyenuto cuareza MUPHK/MukpoPHK u Gospnielt akTHBHOCTH 9KCIPECCHPOBAHHBIX IITHIICK.

B nactosmeMm noxymente Tepmunbl "MIIPHK" mmn "kopoTkas mmuneunas PHK" otHocarcs x aByneno-
YEeYHOH CTpYKType, 00pa3oBaHHOH oxHON camokoMiuiemeHnTapHo# nenbio PHK. Konerpyknnn mmPHK, conep-
JKalye MOCIeA0BaTENbHOCTh HYKJICOTH/IOB, HASHTHYHYIO YacTH JHO0 KOAMPYIOLIEH, TM00 HEKoaupYyIomei no-
CJIEZIOBAaTEIIFHOCTH IIEJIEBOTO T'eHa, SIBIISIOTCS MPEAIOYTUTEIFHBIMU 1Tl nHruOnposanus. [locnenoBarensHOCTH
PHK, coneprkamiue BCTaBKH, yJaJ€HUS U OJUHOYHBIE TOUEUHBIE MYTAllMd OTHOCUTEJIHHO II€JIEBOM MOCIeq0Ba-
TEJIHHOCTH, TaKXKe, Kak ObUIIO 00HAPYKEHO, YPPEKTUBHBI AT HHTHOUpOBaHUS. [IpeImouTHTEIbHBIMU SBIISIOTCS
nocneaoBareabHoCcTH nHrHOUTOpHON PHK, mmentuunpie yactu 1eneBoro reHa 6osee dem Ha 90%, miam maxe
unentnaasle Ha 100%. CoriacHO ompeneneHHBIM NPEATOYTUTEIHHBIM BapHaHTaM pealn3aliuyl JInHa o0pa-
syromeit mymeke gactd MimPHK cocraBnsier mo Menbmmeit mepe 20, 21 wimm 22 HyKI€OTHAOB, HAIPUMEP, COOT-
BeTcTBYeT 10 pazmepy PHK-nponykram, cuntesnpyembeiM npu Dicer-3aBucumom pacmieruieHnd. CoriiacHo He-
KOTOPBIM BapHaHTaM pealu3aliy JUIMHa ykazaHHOM koHcTpykuun MIIPHK cocraBnsier mo mensmeil Mepe 25,
50, 100, 200, 300 mnu 400 ocHoBanuit. CoraacHO HEKOTOPHIM BapUaHTaM pealu3alliu AJUHA YKa3aHHON KOHCT-
pyxuuu MitPHK cocraBnsger 400-800 ocnoBanuil. Koncrpykunuu MmmPHK B 3HaunTENTHOM CTENEHH TOJIEPAHTHEI
K BapHalUsIM MOCJIEI0BATEIbHOCTH U pa3Mepa MeTIH.

B nHacrosmem mokymeHTe TepMUH "pHOO3UM" OTHOCHTCS K KaTAIUTHYECKH aKTUBHOU Mmoinekyrne PHK,
CIOCOOHOM K caiT-crienupudaeckomy paciieruiennto neneBoidr MPHK. Beto ommcano HECKONBKO MOATHIIOB PH-
003MMOB, HalpuMep, pUOO3MMBI BHJa "TOJOBKA MOJIOTKA" W INMUJICYHbIe pUOO3UMBI. KaTamuTudeckas aKTHB-
HOCTh U CTaOUIBHOCTh pHOO3UMa MOTYT OBITH TIOBBIIIICHBI ITyTEM 3aMEHBI JIE30KCHPUOOHYKICOTHIOB Ha pruOO-
HYKJICOTH/IBI B caiiTax, He 00JIafalomuX KaTaTUTHIECKOH aKTUBHOCTRIO. HecMoTpst Ha TO, 9TO [UTS pa3pyIIeHUs
koHKpeTHBIX MPHK B03MOXXHO mpuMmeHeHme pruO03MMOB, KoTopble pacmemnsitor MPHK B ydactkax caidt-
crenuQuIecKoro pacrno3HaBaHUs IOCIEI0BATEILHOCTEH, TPEANOYTHTENHLHO TPUMEHEHNE pUO03MMOB BHIa '"'TO-
JoBKa MosoTka". Pubosnumbl Buma "ronoBka mosotka' pacmierniiior MPHK B monoskeHMsx, ompenensieMbIx
(aHKUPYIOMUMH 00JIaCTSIMH, KOTOpbIE 00pa3yloT KOMIUIEMEHTAapHbIe Mapbl ocHoBaHMH ¢ meneBod MPHK.
EnnHcTBeHHBIM TpeOoBaHMeM sBiIsieTcs coaepxaHue B neneBod MPHK cnenyromeii mocienoBarensHOCTH U3
nByx ocHoBanuit: 5'-UG-3'. KoHcTpynpoBaHue U nosxydeHne puOO3MMOB BH/A "TOJOBKA MOJOTKA" XOpPOIIO H3-
BECTHO B JaHHOU 00JaCTH TEXHUKH.

[IpeanovTuTensHBIN CII0OCOO JOCTaBKH MPEACTABIAIONIET0 HHTEPEC MTONIUHYKICOTHAA, KOTOPBIH CONEPIKUT
MuPHK, MmukpoPHK, MmPHK nmu pn6o3um, BKIIOYaeT ONHY WM OOJiee peryJsaTOpHBIE MOCIe0BaTEILHOCTH,
TaKkue Kak, HalmpuMep, CHIIbHBIN KOHCTUTYTUBHBINA TipomoTtop pol 111, manpumep, npomorop U6 maPHK uenose-
ka, mpomoTop U6 MaPHK mermm, npomotop H1 PHK denoBeka u mbimu, mpomotop tRNA-val genoseka winu
CHJIBHBIN KOHCTUTYTHBHBIN TIpoMOTOp pol 11, cormacHo onmcannio B TEKCTE HACTOAIIETO TOKYMEHTA.

[ToanHYKIEOTHABI COTIIACHO HACTOSIIEMY HM300pETEHHUIO, HE3aBUCHMO OT JIMHBI COOCTBEHHO KOIHMPYIO-
el MOCiIeN0BaTeNbHOCTH, MOIYT ObITh CKOMOMHUPOBAaHBI ¢ Apyrumu mocienoBarensHocTsMu JHK, takumu
Kak IPOMOTOPBI /MM SHXaHcepbl, HeTpaHcaupyembie obmacti (UTR), curnansHele OCIIEI0BaTEILHOCTH, TO-
cieioBaresibHOCTH Ko03aK, CHTHAIIBI MTOJIMaAeHUITUPOBAHHS, JONOIHUTENbHBIC CAHThl PECTPUKIMN (PepMEHTaMH,
CalThl MHOXKECTBEHHOTO KJIIOHUPOBAHUs, BHYTPEHHHUE calThl cBs3biBaHus pubocomsl (IRES), caiitsl pacro3na-
BaHMs peKkoMOMHa30i (Hampumep, caiitel LoxP, FRT u Att), KoJ0OHBI TEpMHUHALIMK, CUTHAJIBI TEPMUHALIUY TPaH-
CKPHITIUHI ¥ MOJMHYKJICOTHIBI, KOIUPYIOIINE CaMOPaCIICIUISIONINECs TOIUIICNTH/IBI, YIIUTOIHBIE METKH, OIIH-
CaHHBIC B Pa3IMYHBIX pa3/ielax B HACTOSIIEM ITOKYMEHTE WIM W3BECTHBIC B JaHHOW 00JAaCTH TEXHHWKH; TAaKUM
00pa3oM, ux o0Imas JIHHA MOXKET CYIIECTBEHHO BapbHpoBaTh. COOTBETCTBEHHO, MTPEANIOIATACTCS, YTO BOZMOXK-
HO TIPUMEHEHHUE (parMeHTa MOJUHYKICOTHIA TPAKTHICSCKH JTI000W ITHHBI, IPUYeM 00IIast AJTHHA, TPEeIIOYTH-
TEJbHO, OTPAaHMYECHA JIETKOCTHIO IOJYUEHHS W TPHMEHEHHS B IPEANOaraéMoM IPOTOKOJE PEKOMOWHAHTHOM
JHK.

[MoxyueHne MOMMHYKICOTHIOB, MAHUITYJISIIIMH C TIOJIMHYKJICOTHUIAMH W/ DKCIIPECCHS TIOIMHYKIICOTHIOB
MOT'YT OCYLIECTBIISTHCS C IPUMEHEHUEM JIFOOBIX W3 MHOXKECTBA OOIIETIPUHATHIX TEXHUK, U3BECTHBIX M JOCTYII-
HBIX B JJAHHOW 00JIacTH TeXHWKH. [ljist sKcnpeccnu TpeOyeMoro MoNMIEnTHIa KOIUpYolas yKa3aHHbIH HOMHu-
HENTH]] TT0CIEA0BATENbHOCTh HYKIEOTHIO0B MOXET OBITh BCTPOEHA B MOAXOSIIMA BekTop. [IpumepamMu BekTo-
POB SIBISIIOTCS ITUIA3MUJIBI, aBTOHOMHO PEILTUIUPYIONIUECS TT0CIIeJ0BATEIbHOCTH U TPAHCIO3UPYEMBIE JIEMEH-
ThI. JIOTIOJHUTEIBHBIC IPUMEPEI BEKTOPOB BKJIIOYAIOT, O€3 OrpaHHYCHUS, TUIa3MHIbI, (GarMuabl, KOCMHIIBI, HC-
KYCCTBEHHBIE XPOMOCOMBI, TAKUE KaK OpoxokeBas UcKyccTBeHHas xpomocoma (Y AC), 6akTepuanbHas UCKYCCT-
BeHHas xpomocoMma (BAC) nmim uckyccrBeHHas xpomocoma Ha ocHoBe P1 (PAC), 6akreprodaru, Takue kak dar
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msiMOzta i par M 13, ¥ BUpYCHI )KUBOTHBIX. [IprMeph! KaTeropuii BUPYCOB )KUBOTHBIX, TIOAXOMSAIINX YIS IPHU-
MEHEHHS B Ka4eCTBE BEKTOPOB, BKIIIOYAIOT, O€3 OrpaHNYEHHs, PETPOBUPYCHI (B TOM YHUCIIC JICHTUBHPYC), aIeHO-
BUPYCHI, aJICHOACCOIIMUPOBAHHBIC BUPYCHI, TEPIIECBUPYCHI (HAPUMEP, BUPYC MPOCTOTO Ieprieca), HOKCBHPYCHI,
0aKyJIOBUPYCHI, TANMMJUIOMAaBUPYCHl U MaroBaBUpychl (Hanpumep, SV40). [Ipumepamu SKCIIPEeCCHOHHBIX BEKTO-
pos sBisitoTest BekTopsl pClneo (Promega) asst skcnpeccun B KieTkax miiekonuraomux; pLenti4/VS5-DEST™,
pLenti6/V5-DEST™ u pLenti6.2/V5-GW/lacZ (Invitrogen) [uisi onocpefoBaHHOTO JEHTHBHUPYCaMH IepeHoca
TEHOB U 9KCIPECCUH B KJIETKaX MIeKOMUTaonnX. COrlacHO KOHKPETHBIM BapHaHTaM pealn3allii KOJUPYIOIIUe
MOCJIEI0OBATEILHOCTH THOPUAHBIX OEITKOB COTJIACHO ONHMCAHHUIO B HACTOSIIEM JIOKYMEHTE MOTYT OBITH JIMTHPO-
BaHbI B TAKHE 3KCIIPECCHOHHBIC BEKTOPBI IJIs1 SKCIIPECCHH YKa3aHHOTO THOPHUIHOTO OesKa B KIETKaX MIEKOIH-
TaOIIHX.

CornacHO OZHOMY BapuaHTy peann3anuu BeKTop, koaupyromuid CAR, mpenycMOTpEHHBIH HACTOSIIUM
M300peTEeHNEM, COJECPXKUT IMOCIEAOBATEIFHOCTh MOJIMHYKICOTHAOB, MPEACTABICHHYIO B ITOCJIEIOBATEIBHOCTH
SEQ ID NO: 36.

CornacHO KOHKPETHBIM BapHaHTaM peau3alliy yKa3aHHbBII BEKTOP IPEICTABISIET cOOOH AMMCOMHBIN BEK-
TOp WU BEKTOP, MOAAEPKHUBAEMBIH IKCTPaXpPOMOCOMHO. B HacToseM 10KyMeHTe TEPMHUH "SMUCOMHBII" OTHO-
CHTCS K BEKTOPY, CIOCOOHOMY peILTMINpOBaThcs Oe3 uHTerpanuu B xpomocomuyto JIHK xo3suHa n 6e3 mocre-
MICHHOW yTpaThl IIPH JICJICHUN KIETKU-X035MHA, ¥ TAaKXKe 03HAYaeT, YTO YKa3aHHbIH BEKTOP PEIUIMLIUPYETCS IKC-
TPaxpOMOCOMHO MJIM 3MHCOMANIBHO. YKa3aHHBIM BEKTOP KOHCTPYHPYIOT TAKHUM 00pa3oM, YTO OH COAEPXKHUT MO-
CJIeIOBATEILHOCTD, KOJIUPYIONTYIO TOUKY Hadana perumkanuu JJHK, uwmu "ori", 3 numMboTponHOTO TepIiecBu-
pyca WM raMMa-reprecBupyca, ageHoBupyca, SV40, Bupyca NanmuIOMbl KPYIHOTO POTaToro CKOTa, WK
JIPO}OKEH, B YaCTHOCTH, TOUKY Hadaja PeIUTMKanuU JTMM(OTPOIHOTO IreplecBUpyca UM TaMMa-TeplecBupyca,
cootBercTByONIyI0 oriP EBV. CornacHo KOHKpEeTHOMY acleKTy yKa3aHHBIH JIUM(OTPOITHBINA TepIeCBUPYC MO-
JKET MpeACTaBIATh coboit Bupyc DmmreiHa-bapp (EBV), reprecupyc capkombr Kamomm (KSHV), Bupyc rep-
neca caiimupu (HS) nnmm Bupyc 6oxe3an Mapeka (MDV). Bupyc DOmmreiina-bapp (EBV) u reprecBupyc cap-
koMbl Kamomm (KSHV) Taroke sBIsiIOTCS nmpuMepaMu ramma-repriecBupycoB. Kak mpaBuilo, KieTKa-XO3sUH
COJIEPKUT TPAHCAKTHBATOPHBIN OEIOK BUPYCHON PEIIMKAIINH, aKTUBUPYIOIINH PETUIMKALIHIO.

"KonTposnbHbie s5eMeHTH" ("'21eMeHTBl KOHTPOJIS') WM "peryisTopHbIe MMOCIe0BaTeIbHOCTH", IPUCYT-
CTBYIOIIMIE€ B 9KCIIPECCHOHHOM BEKTOpE, IPEJCTABIAIOT COO0I HEeTpaHCIMpyeMble 00JIacTH BEKTOpa - TOUKY Ha-
Yajia peIUTMKAalnK, CEJIEKIMOHHbBIE KacCeThl, TIPOMOTOPBI, SHXAHCEPbI, CUTHAJIBl MHUIMALMN TPAHCISAIUU (TI0-
cienoBaTebHOCTH [laitHa-/lanprapao i mociaenoBaTeIbHOCTh Ko3ak), MHTPOHBI, MTOCIEI0BATEILHOCTD TTOJIH-
aJICHWJINPOBaHUs, 5'- U 3'-HeTpaHCIHPyeMble 00JIACTH, KOTOPhIE B3aUMOJCHCTBYIOT ¢ OTKaMU KIETKU-XO35WHA
IPU OCYIIECTBICHUH TPAHCKPUIILNU U TPaHCIAUHA. DPPEKTHUBHOCTS U CIEHU(YUIHOCTh TAKUX 3JIEMEHTOB MO-
JKET BapbUpPOBaTh. B 3aBHCHMOCTH OT HCTIONB3yEMBIX BEKTOPHOM CUCTEMBI U XO35IMHA MOXKET IPUMEHSTHCS JII0-
60€ YNCII0 MOAXOIAIIUX IEMEHTOB TPAHCKPHUIILIUK ¥ TPAHCIALMH, B TOM UHCJIE YHHBEPCAIbHBIE TIPOMOTOPHI U
MHYLPYEMBIE TPOMOTOPBHI.

CornacHO KOHKPETHBIM BapHaHTaM peaji3allii BEKTOPHI U1 NMPUMEHEHHs NPU NPaKTHYECKOH peann3a-
IINM HACTOSIIIEr0 M300pETEeHHSI, B TOM YHUCIIe, HO HE OIPaHUYNBAsICh NIEPEUUCICHHBIMHE, YKCIIPECCHOHHBIE BEKTO-
PBl U BUPYCHBIE BEKTOPBI, COJEPIKAT IK30TE€HHBIE, SHAOT€HHBIE WIN TeTE€POIOTUYHBIE NTOCIEA0BATEIbHOCTH KOH-
TpPOJIS, TAKHE KaK IMPOMOTOPHI /MM dHXaHCEpHl. "DHIOreHHas" MOCIIe0BATEILHOCT KOHTPOJIS IPEICTABISIET
co00i1 mocneI0BaTeIbHOCTh KOHTPOJIS, B €CTECTBCHHBIX YCIOBHSX COCIMHEHHYIO C ONPEACICHHBIM TeHOM B Te-
HOMe. "DK30reHHast" MOCIe0BATEILHOCTh KOHTPOJISI TIPEACTABIIAECT COOOM MOCIeA0BATEILHOCTh KOHTPOJIS, TI0-
MEIIEHHYIO HEMOCPEACTBEHHO PSAAOM C T€HOM ITOCPEJICTBOM I'€HETHYECKONH MaHUITYJSIIUH (T. €. MOJICKYJISIPHO-
OMOJIOrMYECKMX TEXHUK) TAKMM 00pa3oM, YTO TPAHCKPHUIIUIO YKa3aHHOTO I'eHa HANPAaBIISET MPUCOCIUHEHHbBIH
sHXaHcep/mpoMoTop. "T'eTeponorrmyHas” MociIe0BaTeILHOCTh KOHTPOJISI TIPEACTABISAET COOON IK30TCHHYIO TO-
CJICIOBATENILHOCTD, KOTOPAasi OTHOCUTCS HE K TOMY BHAY, K KOTOPOMY OTHOCHUTCS KJIETKa, C KOTOPOH HMPOBOIST
TeHETHYECKNE MaHUITYIISLUH.

TepmuH "ipoMoTOp" B HACTOAIIEM TOKYMEHTE OTHOCHTCS K CalTy pacro3HaBaHus nonuHykieorunaa (JAHK
wm PHK), ¢ kotopeiM cesi3piBaercst PHK-nonmmvepaza. PHK-nonMepasa nHUIMUpYET W TpaHCKpHOMpPYeET MHo-
JMHY KICOTHIbI, (QYHKIMOHAILHO CBS3aHHBIE C MPOMOTOPOM. COrjacHO KOHKPETHBIM BapHaHTaM pealu3anui
HIPOMOTOPHI, (PYHKIMOHHUPYIOIIME B KIETKaX MJIEKONMMTAIOIIUX, cojepxaTr 6oratyio AT ob6aacTh, pacronoxeH-
HYIO Ha PACCTOSHHU NPUOTU3UTEIHHO 25-30 OCHOBaHU B 5'-HANIPaBICHUH OT CaiiTa HHUITUAIIUN TPAHCKPHUIIIIHY,
W/WIH IPYTYIO TIOCJIEeNOBATEILHOCTD, PACIONOKEHHYI0 Ha paccTossann 70-80 oCHOBaHWH B 5'-HaNpaBICHUH OT
Havaya Tpanckpunimu, o6macte CNCAAT, toe € N MOXKeT IpecTaBiIsTh cO00H JIF000H HYKIICOTH]I.

Tepmun ">uxaHcep”" otHocHuTea kK cermeHTy JIHK, KOTOpBIT CONEpKUT MOCIEeNOBATEILHOCTH, CITIOCOOHBIE
o0ecreunBaTh MOBBIMICHHYIO TPAHCKPUIILIMIO U B HEKOTOPBIX CIydasX CHOCOOHBIE (hYHKIIHOHMPOBATH HE3aBHU-
CHMO OT MX OpPHEHTAllUH OTHOCUTEIBHO JPYTOi MOCIEeI0BAaTEIbHOCTH KOHTPOIA. DHXaHCEP MOXKET (YHKIIMOHHU-
pOBaTh COBMECTHO C TIPOMOTOPAMH H/WIIH JPYTHUMHU SHXAHCEPHBIMH 3JIEMEHTaMH, WIIN JOTIONHATh UX JICHCTBHE.
Tepmun "mpomoTop/sHxancep” oTHocuTcs K cermeHTy JIHK, KOTOpPBIA COAEPXKHT MOCIEeA0BATENEHOCTH, CIO-
COOHBIE BBITIOJIHATD (PYHKIMH KaK MPOMOTOPA, TaK U SHXaHcepa.

TepmuH "(YHKIIMOHATIBHO CBA3AHHBIH" OTHOCUTCS K PACTIOJIOKEHHUIO OIMCHIBAEMBIX KOMIIOHEHTOB B HEIO-
CPEACTBEHHOH OJM30CTH, NPH 3TOM B3aMMOCBS3aHHBIX TaKMM 00pa3oM, 4TO OOECIIeUMBAETCS MX HaJJIexallee

-26 -



045264

¢yaknmronnpoBanue. COrllacHO OJHOMY BapHaHTY pealu3allii TEPMHH OTHOCHTCS K (DYHKIMOHAJIBHOM CBSI3U
MIOCJIC/IOBATEILHOCTH KOHTPOJIS KCIPECCHH HYKIEHHOBON KHCIOTHI (TaKoil Kak IMPOMOTOP /WM 3HXaHCEp) U
BTOPOH MOCJIEIOBATEIEHOCTH NOJIMHYKICOTHIOB, HAIPUMED, IPEACTABIIONIETO HHTEPEC TOIUHYKICOTH A, IPH
9TOM yKa3aHHas OCIIEJOBATEIbHOCTE KOHTPOJIS SKCIIPECCHH HATIPABIISIET TPAHCKPHITIIUIO HYKIEHHOBOM KHCIIO-
ThI, COOTBETCTBYIOIIEH BTOPOM MOCIIEI0BATEILHOCTH.

B HacTosmieM JOKyMEHTE TEPMHH "KOHCTHUTYTHBHAS ITOCIIEIOBATEILHOCTh KOHTPOJIS SKCIPECCUH" OTHO-
CHUTCS K IPOMOTOPY, SHXaHCEPy WK MPOMOTOPY/IHXaHCEPY, KOTOPHIH 00ecTiednBaeT HEMPEPHIBHYIO HIIN TIOCTIE-
JIOBAaTEIFHYIO TPAHCKPHIILINIO (YHKINOHAIBHO CBA3aHHOW MOCIENOBaTeNbHOCTH. KOHCTHTYTHBHAS MOCe10Ba-
TENIBHOCTh KOHTPOJSL AKCIPECCHH MOXKET MPEACTAaBIATH CO00i MO0 "yHHBEpCAIbHBIN" MPOMOTOpP, HXAHCED
WY TIPOMOTOp/9HXaHCcep, 00eCIEYNBAIOMINI SKCIIPECCHIO B IIMPOKOM JHAlla30HE THIIOB KJIETOK M TKaHEH, JInbo
"kneToyHO-crieruduaeckuii”, "crenuduueckuii B OTHOIICHHU TUMA KICTOK'", "creruduyeckuii B OTHOIICHUH
JMHUH KJIETOK" WM "TKaHecTeU(pUIecKui" IPOMOTOp, SHXaHCEP WM NMPOMOTOP/IHXaHCep, 00eCIeYNBAIOIINI
9KCIPECCHIO, OTPAaHUYCHHYIO OTIPEJIEICHHBIM JTUAalla30HOM THIIOB KJIETOK M TKaHEH, COOTBETCTBEHHO.

WmrocTpaTuBHBIE YHUBEpPCAJIBHBIE TIOCIEI0BATEIBHOCTH KOHTPOJISI SKCIIPECCHH, MOJIXOMSIINE ISl TPHU-
MEHEHHS COTJIACHO KOHKPETHBIM BapHaHTaM peald3aIliiil COTIACHO HACTOAIIEMY M300pETEHHIO BKIIOYAIOT, HE
OTpaHWYNBAsACH TIEPEUUCICHHBIMH, HEMEIJICHHBIH paHHUN TpomoTop ImToMeramoBupyca (LIMB), mpomorop
Bupyca 00e3bsH 40 (SV40) (manpumep, panHuid niau no3aanii), LTR-npomoTop Bupyca neiiko3a Mmpltieidr Moio-
au (MoMLYV), LTR Bupyca capkomsr Payca (RSV), mpomoTop Bupyca mpoctoro repreca (HSV) (tTumuguaky-
Ha3HEIH), mpoMoTopsl HS, P7.5 u P11 Bupyca ocnoBakIiiuHbI, TpoMOTOp (akropa snonranmuu 1-amsda (EFla),
Oenka panHero oTBeTa Ha (aktopsl pocta 1 (EGR1), peppurnna H (FerH), pepputuna L (Ferl), rmunepansue-
rug-3-¢pocoaraerunporenassl (GAPDH), ¢dakrtopa mannuanuu tpaHcimsuus sykapuot 4A1 (EIF4Al), Gemka
TerutoBoro moka-5 maccoir 70 k/la (HSPAS), Genka 1 cemelicTBa OenkoB TeruoBoro moka- maccoit 90 k/la
(HSP90B1), 6enxoB terutooro moka 70 x/{a (HSP70), B-xure3una (B-KIN), mokyc ROSA 26 genoseka (Irions
et al., Nature Biotechnology 25, 1477-1482 (2007)), npomorop youksutuna C (UBC), npomotop docdormume-
parkunasbl-1 (PGK), saxancep muromeranosupyca/mpomotop B-axtuHa Kypuisl (CAG), mpoMoTop P-akTHHA U
MPOMOTOp, COJIEPXKAIIMI YHXAHCEP MHUEIONPOIH(EpaTHBHOIO BUpPYyCa CapKOMBI C YIAICHHOW 00JIACTHIO OTpPH-
[aTeJILHOr0 KOHTPOJISI 3aMEHOW Ha calT cBsi3bIBaHus npaiimMepa d1587rev (MND-mpomotop) (Challita et al.,J
Virol. 69(2):748-55 (1995)).

CornacHO OTHOMY BapHaHTY peaM3alliil BEKTOP Ui MPUMCHEHUS B HACTOSAIIEM M300PETCHUH BKIFOYACT
MND-npomorop.

CornacHO OTHOMY BapHaHTY pealM3alliil BEKTOP U1 MPUMEHEHHUS B HACTOAIEM M300PETEHIH BKIIOYACT
npomoTop EF1a, coneprkammii nepsoiii ”HTpOH reHa EF 1a yenmoseka.

CornacHO OZHOMY BapHaHTy pean3aIliil BEKTOp B HACTOSIIEM H300peTeHnH BKIodaeT mpomortop EFla, B
KOTOPOM OTCYTCTBYET IEPBLI HHTPOH reHa EF1a gemoseka.

CornacHO KOHKPETHOMY BapHaHTY peau3allid MOXET OBITh JKeIaTeNbHBIM 3KCIIPECCHPOBATh MOIMHYK-
neotun, conepxamuii CAR, moa koHTposieM crierupuaeckoro T-KIeTOYHOT0 TPOMOTOpa.

B HacTosmieM 1oKyMeHTe "yCIOBHAS dKCIPecchs” MOXKET OTHOCUTBCS K JIIOOOMY THITY YCIOBHOU AKCIpEC-
CHH, B TOM YHCJIe, HO HE OTPaHUYUBASACH NEPEUNCICHHBIMH, HHIYIIUPYEMOH SKCIIPECCHH; PETIPECCHPYEMOil IKC-
MPECCHUH; SKCIPECCHH B KIIETKAX WIH TKAHIX, OTIIMIAFONIUXCS KOHKPETHBIM (PH3HOIOTUICCKUM, OMOIOTUICCKUM
Wy OOJIE3HEHHBIM COCTOSIHHEM U T.II. YKa3aHHOE ONpejesieHHe He MO/Apa3yMeBaeT MCKIIOYCHUS crenuduye-
CKOH JUIA THIIA KJIETOK WJIM TKaHU dKcnpeccuu. OnpenesneHHble BAPHAHThI pealn3aliii HacTOSIIEro u3odpere-
HUS TIPeTyCMaTPUBAIOT YCIOBHYIO AKCIPECCHIO MPECTABIAIONIEr0 HHTEPEC MOJMHYKICOTH A, HAalpuMep, dKC-
MIPECCHI0, KOHTPOIUPYEMYIO IIyTeM BO3ICHCTBHSA Ha KIETKY, TKaHb, OPTaHU3M H T.II. JICUEHHEM WM YCIOBHIMU,
MPUBOIAIIMMH K SKCIIPECCHH TONWHYKIICOTHAA, WIIA IPUBOAALINMH K IOBBIIICHUIO WA CHIDKEHHUIO AKCIIPECCHU
MOJMHYKJICOTH I, KOAUPYEMOTO TIPEACTABIAIONIIM HHTEPEC MOTUHYKICOTHIOM.

WnmocTpaTuBHBIE IPUMEPH HHAYIUPYEMBIX MPOMOTOPOB/CUCTEM BKIIIOYAIOT, HE OTPAHWYMBASACH Iepe-
YHCIICHHBIMH, HHAYIIUPYEMbIE CTEPOUIAMH TIPOMOTOPEI, TAKHE KaK MPOMOTOPHI T€HOB, KOTUPYIOMIUX PEIEeNTO-
PBI TIIFOKOKOPTHKOMIOB WJIM 3CTPOTCHOB (MHIYLMPYEMBIE ITyTEM JIeUeHHs/00pabOTKN COOTBETCTBYIOIIUM TOp-
MOHOM), MPOMOTOP METAJUIOTHOHEWHA (MHIYIUPYEMBIH MyTeM JICYCHUS/00paOOTKUA Pa3IMIHBIMU TSKCITBIMH
MeTaiuiamu), npomorop MX-1 (MHIyIMpyemblii MHTEp)EpOHOM), peryaupyemas MHUQENPHUCTOHOM cHCTEMa
"GeneSwitch" (Sirin et al.,, 2003, Gene, 323:67), KyMmMarT-MHAyLUHMpYeMbId TeHHbBIH mnepekiroyarens (WO
2002/088346), TeTpalMKINH-3aBUCUMBIE PETYJISITOPHBIE CUCTEMBI U T.II.

VYcitoBHAs SKCHpPECCHsl MOXKET TaKKe OOCCIIeYMBaThCS C TNPHMEHEHHeM cait-cienududeckon JTHK-
pexoMOmMHA3El. B COOTBETCTBUM C ONpeAeTICHHBIMHA BapHaHTaMH peaTU3aIliH HACTOSIIETO U300PETEHUSI BEKTOP
COJICP’KHUT IO MEHBIEH Mepe OAWH CalT (Kak MpaBWIIO, JBa CaiiTa) peKOMOWHAITMH, OTIOCPEIOBAHHOW CaMT-
crierudpuIeckoi pekoMOnHa30i. B HacTosIeM TOKyMeHTe TepMUHBI "pekoMOnHa3a" win "caiT-crierupudaeckas
pexoMOmMHAa3a" BKIIFOYAIOT SKCIIM3UOHHBIE OCITKHU MM WHTETPAIlMOHHBIC O€TKH, (ePMEHTHI, KOGaKTOPhI HIIA CBSI-
3aHHBIC OENKH, KOTOPHIE BOBJICUYCHEI B PEakIK peKOMOWHAIINH, BKITIOYAIOIINE OJIH MU 00Jiee CAaiTOB PEKOM-
OuHaruu (HampuMmep, N1Ba, TPH, YETHIPE, MATh, CEMb, aeciaTh, 12, 15, 20, 30, 50 u T.1.), KOTOpBIE MOTYT TpPE-
CTaBJIATH c000¥ Oenku nukoro tuna (cMm. Landy, Current Opinion in Biotechnology 3:699-707 (1993)), nin ux
MYTaHTHbIE (DOPMBI, TPOM3BOAHBIC (HApUMEp, THOPUIHBIE OCNIKH, collepiKallne IOCIeI0BaTeIbHOCTH OEIIKOB
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peKOMOMHANIMY WM WX (PparMeHTHI), parMEeHTH ¥ BapHaHTHI. IUTFOCTpaTUBHBIC PUMEPBHI PEKOMOWHA3, MO/~
XOJSIIUX JUTSI IPUMECHEHUS COTVIACHO KOHKPETHBIM BapHaHTaM PEaM3allii HACTOSIICTO N300pETCHHS, BKITFOYA-
10T, He orpannumBasch nepeuncienusiMu: Cre, Int, IHF, Xis, Flp, Fis, Hin, Gin, ®C31, Cin, pe3onsBazy Tn3,
TndX, XerC, XerD, TnpX, Hjc, Gin, SpCCE1 u ParA.

BekTopsl MOTYT comepkaTh OJMH WIH 0OJiee CAUTOB peKOMOMHAIIMH JTFOOOH M3 IIMPOKOTO CIIEKTPa CaWT-
crierupuIecknx pekoMonHa3. CiemxyeT MOHUMATh, YTO IENIEBOM CalT calT-crienupuIecKor peKOMOMHA3EI TIPH-
CYTCTBYET B KaueCTBE JOIMOJHHUTEIHHOTO, HAPSAY JIOOBIM(M) caToB(amu), HEOOXOMUMBIM(H) JUIST HHTETPAIlUU
BEKTOpa, HaIpUMeEp, PETPOBUPYCHOTO BEKTOPA WM JICHTUBUPYCHOTO BEKTOpa. B HacTosAmEeM JOKYMEHTE TEPMH-
HBI "TIOCIJIEIOBATENILHOCTE peKOMOMHAMK", "caliT pekoMOMHanmu" win "callT caiT-criennpuueckoil pexomou-
Hauu'" OTHOCATCS K KOHKPETHOM MOCIIEI0BATEIFHOCTH HYKJICHHOBOW KHCIIOTBI, KOTOPYIO PacliO3HACT U CBSI3BI-
BaeT peKoMOMHa3a.

Hanpumep, oqaum n3 caiitoB pekomOuHanmm pekomOunazoit Cre sBisiercst 10xP, KOTOpBIH npeacraBiseT
co00i1 mociie10BaTeIFHOCTE pa3MepoM 34 Tap OCHOBAHMH, COJEpIKallylo Ba MHBEPTHPOBAHHBIX MOBTOPA pas-
MepoM 13 map ocHOBaHHY (KOTOPBIE CIYXKAT B KAYECTBE CAWTOB CBSA3BIBAHHS PEKOMOWHA301), (DIaHKHPYOLIIX
KOPOBYIO TIOCJIEIOBATEILHOCTh pa3MepoM 8 map ocHoBaHwmid (cM. ¢ur. 1 B ucrounuke: Sauer, B., Current Opin-
ion in Biotechnology 5:521-527 (1994)). JIpyrue npumMepsl caiiToB loxP BKIIOYarOT, HE OrpaHUYMBAsICH TIepe-
gucieHabiME: 10x511 (Hoess et al., 1996; Bethke and Sauer, 1997), lox5171 (Lee and Saito, 1998), lox2272
(Lee and Saito, 1998), m2 (Langer et al., 2002), lox71 (Albert et al., 1995) u lox66 (Alberts al, 1995).

IMoaxonmsmue caTel pacro3HaBanus pekomOuHazor FLP BKIO4aroT, He OrpaHUYHMBASICH MEPEUNCICHHBI-
mu: FRT (McLeod, et al., 1996), F,, F, F; (Schlake and Bode, 1994), F,. F5 (Schlake and Bode, 1994), FRT(LE)
(Senecoff et al., 1988), FRT(RE) (Senecoff et al., 1988).

JpyrumMu mpuMepaMu MOCIICIOBATEIBHOCTEH PacIiO3HABAHMS SIBJISTFOTCS MOCIICIOBATEIBHOCTH attB, attP,
attL wm attR, pacmo3HaBaemble peKOMOWHa3HBIM (EPMEHTOM HWHTErpa3ol A, Hampumep, phi-c31. Caiir-
cnennpudeckas pekombmaaza (SSR) ¢C31 omocpexyeT pekoMOWHAINIO TOJBKO MEKIY TeTEPOTUITHBIMU CaiiTa-
mu attB (mmnoii 34 m.o.) u attP (mmHoit 39 1m.0.) (Groth et al., 2000). Caiiter attB u attP, Ha3BaHHBIC Tak, MO-
CKOJIBKY OHH IPEJICTaBIISIIOT co00# calThl npucoenuaenus ("attachment sites") ¢aroBoit naTerpassl B 6akrepu-
ANBHBIX U (ParoBBIX TEHOMAaX; COOTBETCTBCHHO, 00a YKa3aHHBIX caiiTa COIepKaT HeaOCONIOTHRIC HHBEPTUPOBAH-
HBIE TTOBTOPHI, IPEINOI0KHUTEIBHO, CBsI3bIBaeMble ToMmonumepamu C31 (Groth et al., 2000). MToroBeie caifThl,
attl u attR, dakTiuecku nHEPTHH B OTHOIIEHNH AaibHeHIner @C31-omocpenoBannoil pexomounarmn (Belteki
et al., 2003), 9To memaeT ykasaHHYIO pPeakiHio HeoOpaTumon. UTo kacaeTcs KaTalU3UPYIOIIUX BCTABOK, OBLIO
obHapyxeHo, yro Hecymas attB JIHK BctpauBaeTcss B reHOMHBIN caiiT attP nerue, yem caiit attP B reHOMHBIH
caiit attB (Thyagarajan et al., 2001; Belteki et al., 2003). CooTBeTCTBEHHO, TUIIMYHBIC CTPATETHH BKIIOYAIOT
pa3MeleHne B ONpeaeIEHHOM JIOKYCe ITOCPEACTBOM TOMOJIOTHYHON pekoMOnHammu Hecyiero attP "caiira mo-
kuHTa" (CaliTa CTHIKOBKH), KOTOPBIA 3aTeM CBS3BIBACTCS CO BCTpaWBaeMOM Hecymiel attB mociemoBaTeinpbHO-
CTBIO.

B HacrosmieM mokyMeHTE TepMHH '"y4acTOK BHyTpeHHel mocamku pubocomsl”, mwim "IRES" oTHOcuTCs K
3JIEMEHTY, KOTOPBIM CIIOCOOCTBYET HETIOCPEACTBEHHOMY BXOAY PHOOCOMBI B KOJIOH MHHIIMAIINK BHYTPEHHETO
mucTpoHa (Koaupyromield Oenok obmactu), Takoit kak ATG, Takum 00pa3oM oOecrieunBas K3M-HE3aBUCHMYIO
TpaHcisnuio reHa. Cwm., Hampumep, Jackson et al., 1990. Trends Biochem Sci 15(12):477-83) u Jackson and
Kaminski. 1995. RNA 1(10):985-1000. CoriacHO KOHKPETHBIM BapHaHTaM pEaM3allid BEKTOPBI, IPEAYCMOT-
PCHHBIC HACTOSIIUM M300pETEHUEM, BKIIOYAIOT OJIMH WIN OoJiee MPEeCTaBIIIOMNX HHTEPEC TTOJIMHYKICOTH/IOB,
KOTOPBIC KOJUPYIOT OJWH WM OoJiee momunentuaoB. COracHO KOHKPETHBIM BapHaHTaM PEaM3aldu JUIs T0C-
THOKEeHUS 3P PEKTUBHON TPAHCIIANUU KaXKIOTO U3 COBOKYITHOCTH MOJUIICTITUIOB TOCICI0BATEIFHOCTH MTOJIUHYK-
JICOTHJIOB MOTYT OBITH pa3lelieHbl ogHOW min Oosiee mocienoBaTenbHOcTe IRES mnn mocnemoBaTensHOCTEH
MOJMHYKJICOTHIOB, KOIUPYIOIMINX CaMOPACIICTUISIONIAECS TOUICTTHIBL.

B HacrosimeM JOKyMeHTe TepMUH "MociieoBaTelbHOCTh Ko3ak" OTHOCHTCS K KOPOTKOM IMOCIIeIOBATEIhb-
HOCTH HYKJICOTHJIOB, 3HAUMTEIHHO oOJierdaromeii HadansHoe cBs3biBanne MPHK ¢ Manol cyObeaunumei puoo-
COMBI W TOBBIMAlOmeH TpaHcmanuio. KoHceHCycHas mociemoBaTenbHOCTh Ko3ak mpezicraBieHa MocienoBa-
teapHOCThI0 (GCC)RCCATGG, rae R npexacrasnser coboit mypuH (A wn G) (Kozak, 1986. Cell. 44(2):283-92,
u Kozak, 1987. Nucleic Acids Res. 15(20):8125-48). CoriacHo KOHKpETHBIM BapHaHTaM peaju3alliii BEKTOPHI,
IpeyCMOTPEHHBIE HACTOSIIMM H300pETEHHEM, COJEPKAT MOJHMHYKIICOTH/IBI, COJepIKaIINe KOHCEHCYCHYIO TI0-
cieioBarenbHOCTH Ko3ak U koaupyronue Tpedyemblil nonunentun, Hanpumep, CAR.

CornacHO HEKOTOPHIM BapUaHTaM pealTu3allii HACTOSIICTO N300pETECHUS B IMOJUHYKICOTHIC WU B KIIET-
Ke, Hecyllel yKa3aHHBIN MOJUHYKIEOTH], 3aJeHCTBOBAH "CyHIUAANbHBIN" I'eH, B TOM 4YHUCIe WHAYLHPYEMBIH
""CyHIMAaIbHBIA" TeH IS CHIDKCHUS PUCKa HETIOCPEICTBEHHOW TOKCHIHOCTH W/WMIM HEKOHTPOIUPYEMOU Mpo-
mudepanun. CorlacHO KOHKPETHBIM acliekTaM "CyHIUAabHBIN" TeH He SBISETCS UMMYHOTCHHBIM JIJIS XO3sIMHA,
HECYIIEro yKa3aHHBIH MOJUHYKICOTHI WM KIeTKYy. KOHKpETHBIM MpHUMEPOM MOIXOMIAIIETO ISl IPUMEHEHUS
"cyurmaanpHOro" TeHa SABISIETCS Kachasa-9 Miu Kacrasa-8, Wid [UTo3WHAe3aMuHa3a. Kacmaza-9 mMoxer ObITh
aKTHBHPOBAHA C IPUMEHEHHUEM CIEIUPUISCKOT0 XUMHUECKOro HHAykTopa numepusamnun (CID).

CornacHO HEKOTOPHIM BapHaHTaM PeajIM3alli BEKTOPHI COAEPKAT TeHHBIE CETMEHTHI, 00YCIIaBIMBAOIIIE
YYBCTBUTEIHLHOCTh MMMYHHBIX 3((EKTOPHBIX KIETOK COTJIACHO HACTOSAIIEMY H300peTeHHo, Hampumep, T-
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KJICTOK, K OTPHUIIATEILHON ceeKnuu in vivo. [lox "oTpHuuaTenbHON ceneKIuei” moapa3yMeBaeTcs, 4To HHPy3H-
pOBaHHAs KJIETKA MOXET OBITh SIMMHUHHPOBAHA B PE3yNIbTaTe U3MCHCHUS YCIOBHUI, B KOTOPBIX HAXOIUTCS WH-
IUBHIYYM in vivo. @eHOTHT I OTPUIATENEHON CENEKINU MOXKET OBITh MOJYYEH 3a CUET BCTPaMBaHUS I'eHa,
KOTOPBII MPUJAET TyBCTBUTEIHHOCTD K BBOANMOMY areHTy, HallpuMep, COeANHEHHIO. [ €HBI I OTpHULIATeIFHON
CEJIEKIIMN W3BECTHHI B JAHHOW OOJIACTH TEXHHKH, ¥ BKIIOYAIOT B TOM YHCJE CIIEAYIOMINE: TeH TUMHINHKUHA3HI
Bupyca mnpocroro repneca tama [ (HSV-I TK) (Wigler et al., Cell 11:223, 1977), KOoTOpBIii IPUIAET TYBCTBH-
TEJIHHOCTh K TAaHIIUKIOBUPY; TeH KJIETOYHOH THrokcanTuHpochopudosmntpanchepassl (HPRT), reH kineTouHOM
aneanHpochopudosmntpanchepassl (APRT) u 6akrepuanbHoit nuro3nHae3amuHassl (Mullen et al., Proc. Natl.
Acad. Sci. USA. 89:33 (1992)).

CornacHO HEKOTOPBIM BapHaHTaM pealii3alliyd TeHETHYCCKH MOAU(DUIIMPOBAHHBIE UMMYHHEIE 3 deKTop-
HBIC KJICTKH, TaKue Kak T-KICTKU, COAEPKaT MOIMHYKICOTH]I, JOTIOJHUTEIHFHO COICPKAIIUN MapKep AJIs MOJIo-
JKUTETBHOH CEJCKIINH, TO3BOJISFONINI OCYIIECTBIATE 0TOOP M3 KJIETOK (PEHOTHIIA IJIsl OTPUIATEIBHOMN CENCKITIH
in vitro. Mapkep AJs MOIOKUTEITHHON CEICKIIMU MOYKET MPEICTABIATh OO0 T'€H, KOTOPBIHN MOCie BBEJACHUS B
KJICTKY-XO35MHA JKCIIPECCUPYET NOMUHAHTHBIN (PEHOTHUII, 00CCIICUNBAONIUI TTOJOKUTCIBHYIO CEICKITHIO KiIe-
TOK, HECYIINX YKa3aHHBIN reH. ' eHbl YKa3aHHOTO THIIA M3BECTHHI B JAHHOW OOJACTH TEXHUKH, U BKIIOYAIOT, B
TOM 4YHCIie, TeH TurpoMuH-B docdorpancdepassl (hph), KoTopslil mpuaaeT YCTOMYUBOCTh K TATPOMUIIMHY B,
reH aMmuHOTIHKO3uAGochoTparcdepassl (neo wim aph) n3 TnS, KOIUPYIOMUH YCTOMIYUBOCTh K aHTHOMOTHKY C
G418, ren nuruapodonarpenykrassl (DHFR), ren anenosnnaezamuHasbl (ADA) 1 reH MHOXKECTBEHHOM JieKap-
cTBeHHOI ycroiunBocty (MDR).

[IpennogrnuTensHO, MapKep UIS MOJIOKUTEIHHON CENEKIIMH U AJIEMEHT OTPHIATEIFHONW CEeNIEKIIUN COeIH-
HCHBI TAKUM 00pa3oM, 4TO yTpaTa 3JIEMCHTA OTPUIIATEIEHON CENCKINH TaKKe HEM30EKHO COMPOBOXKIACTCS YT-
paToii MapKepa Ui MOJIOKHUTEIbHOM cenekimu. Eme Oosee mpeAmouTUTENBHO, MAPKEPHI VTS MTOJIOKUTEITHHON 1
OTPHIIATEIILHON CEJNICKIIUU COCAMHSIOT TAKUM 00pa3oM, UTO yTpaTa OJJHOTO HEH30€KHO MPUBOIUT K yTparte Apy-
roro. [IpuMepoM THOPUAHOTO MOJMHYKICOTHA, IKCIIPECCUOHHBIN MPOAYKT KOTOPOTO MPEICTABICH IOJIUIICT-
TUIOM, 00CCIICUHBAIOIIAM OIMCAHHBIC BBINIEC HEOOXOIMMBIC KaK JUTS MOJIOKUTEIBHOMN, TaK U JJIsl OTPUIATEIb-
HOW CEJIeKITUHM CBOMCTBA, SBISETCS THOPUIHBINA TeH TurpomurimHpochoTpanchepaspl/rumuanakuaassl (HyTK).
OKcrmpeccusi yKa3aHHOTO T€Ha JaeT IOJHIMEHTH, 00eCIeUNBAOMNN YCTOWYMBOCTh K TUTPOMUIIMHY B s mo-
JIOXKHUTEINBHON CEJNIEKINH in Vitro M YyBCTBUTEIHHOCTh K TAHIIMKIOBUPY JUIA OTPHLATEIFHONW CENEKINH in Vivo.
cMm. Lupton S. D., et al., Mol. and Cell. Biology 1 1:3374-3378, 1991. Kpome ToTO0, COTJIaCHO TIPEIITOYTHTEIb-
HBIM BapHaHTaM PeaH3alyH TMOIHHYKICOTHABI COTTIACHO HACTOAIIEMY H300pPETeHUIO, KOAUPYIONINe THOPHTHBIE
PEmenTopsl, BXOIAT B COCTaB PETPOBHUPYCHBIX BEKTOPOB, COACPIKALINX TMOPHIHBINA I'eH, B YaCTHOCTH, IPUIAT0-
UHA YCTOWYMBOCTH K THTPOMHUIIMHY B IIJIsl TOOKUTETBHON CENEKIHH in Vitro ¥ 9yBCTBUTCIHLHOCTh K TaHIIUK-
JIOBUPY JUTsl OTPHUIIATEIIEHON CENIEKIUH in Vivo, HalpuMep, B cOCTaB perpoBupycHoro Bektopa HyTK, omwmcan-
Horo y Lupton, S. D. et al. (1991), Beime. Cm. Takxe PCT-my6nukannn US91/08442 u PCT/US94/05601, S. D.
Lupton, rae ommcaHo mpuMeHEHHE OU(YHKIIMOHATBHBIX CENEKTUPYEMBIX THOPUIHBIX TC€HOB, ITOJYYCHHBIX ITYy-
TEM COCTUHCHUS NOMUHAHTHBIX MapKEpOB JUIS MOJIOKHUTEIFHOU CENCKIMH C MapKepamu JJs OTPHUIATEIBHON
CEJIeKIINH.

[IpennouruTensHBIe MapKepsl IS TOJOKUTEIBHOW CENEKIUH TPOHUCXOMST W3 T'CHOB, BHIOPAHHBIX W3
rpymmel, coctosmer u3 hph, nco, u gpt, a IpeAmoYTUTETFHBIE MapKePHI IS OTPUIATEIHHON CENEeKIINU TIPOHC-
XOJIISAT W3 TE€HOB, BHIOPAHHBIX W3 TPYIIBI, cocTosmeld u3 murosuHae3amunasel, HSV-1 TK, VZV TK, HPRT,
APRT wu gpt. B gacTHOCTH, IPEANOYTUTENHHBIMH MapKepPaMu SIBISIFOTCS OU(PYHKITHOHATBHBIE CEICKTHPYEMbIS
THOPHUIHBIE TEHBI, IPX ATOM MapKep U MOJIOKUTEIHHOM CeNeKINH MpoucxoauT u3 hph mm neo, a Mmapkep s
OTPHIIATEIILFHOW CENEKIUH MPOUCXOIUT U3 TeHA IMTO3MHIe3aMUHAa3bl wiu TuMuanHkuHas3el (TK), wim npen-
CTaBJICH HHAYLHUPYEMbIMH "CyHIIUIATbHBIMU" TEHAMH.

F. BupycHble BeKTOpHI

CornacHO KOHKPETHBIM BapHaHTaM peali3alliy KIETKY (HampuMep, IMMYHHYIO 3(h()EeKTOpHYI0 KIETKY)
TPAHCAYIHPYIOT PETPOBUPYCHBIM BEKTOPOM, HANPUMEP, JICHTUBUPYCHBIM BeKTOpoM, kKomupyromuMm CAR. Ha-
npuMep, UMMYHHYIO (G (hEKTOPHYIO KICTKY TPaHCAYIHPYIOT BeKTopoMm, koaupyrommm CAR, xoTopsiid comep-
JKUT aHTUTENO MBIIH poTuB BCMA wim ero aHTHUTEHCBS3BIBAIONINI (ParMeHT, CBS3BIBAIOIINNA MTOTUICTITH
BCMA, ¢ BHYTPHUKIICTOYHBIM cUTHaIBHBIM gomeHoM CD3(, CD28, 4-1BB, Ox40, unu mo0ble UX KOMOHHAITHH.
CoOTBETCTBEHHO, YKa3aHHBIC TPAHCAYIIMPOBAaHHBIC KIETKA MOTYT 3aIycKaTh onmocpenoBaHHeId CAR muUTOTOK-
CUYECKHI OTBET.

PetpoBupychl IPEICTaBISIIOT COOOM CTaHAAPTHBIM HHCTPYMEHT AJis JoctaBku reHoB (Miller, 2000, Nature.
357: 455-460). CornacHO KOHKPETHBIM BapHaHTaM peali3alliid PETPOBUPYC NMPUMEHSIOT JJIS TOCTABKH IOJIH-
HYKJICOTH/Ia, KOTUPYIONIETo XuMepHBI aHTureHHbId perentop (CAR), B kieTky. B HacTosimeM JOKyMeHTe
TepMHH "perpoBupyc" otHocurcsi kK PHK-Bupycy, KOoTOpbIi ocymiecTBisieT 00paTHYIO0 TPaHCKPHUIILIUIO COOCT-
BeHHOH reHomHol PHK ¢ oOpa3oBanuem mmHeitHO!N nBynenouyeunon JJHK-komwm, a 3aTemM ¢ MOMOIIBIO KOBa-
JICHTHBIX CBsI3¢i MHTErpupyeT cobcTBeHHYI0 reHoMHYI0 JJHK B reHom xo3simHa. [locne BCTpamBaHHS B T€HOM
X03slMHA BUpYC Ha3biBaeTcs "mpoBupycoM'. IIpoBupyc ciyxut marpuueit ans PHK-nonumepass! 11 u nanpasis-
eT skcnpeccuro Mosiekynl PHK, kogupyrommx cTpykTypHbIe OCiIKH U (PepMEHTHI, HCOOXOAUMBIC sl 00pa3oBa-
HUS HOBBIX BUPYCHBIX YaCTHII.

WnmocTpaTuBHBIE IPUMEPHI PETPOBUPYCOB, MOIXOAAIINX ISl IPUMEHEHHS COTIIACHO KOHKPETHBIM BapH-
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aHTaM peaJH3alii, BKJIIOYAIOT, HE OTPAHUYMBASACH IEPEUYHCICHHBIMU: BUPYC Jieiiko3a Mblmed Momonn (M-
MuLV), Bupyc capkomsl Memueii Monorn (MoMSYV), Bupyc capkomsl Mbiteit Xapsu (HaMuSV), Bupyc omy-
XOJIM MOJIOYHOH >kene3sl Mbimieit (MuMTV), Bupyc neiiko3a rud6onoB (GaLV), Bupyc leiikoza Komadbux
(FLV), crymaBupyc, BUpYyC Jieliko3a Mblmeid ®Ppelina, BUpyC CTBOJOBBIX KieTok Meimeld (MSCV), Bupyc cap-
koMbl Payca (RSV)) u nentuBupyc.

B nHacrosmiem TOKyMeHTE TEPMHH "JEHTHBHPYC" OTHOCUTCS K Tpymme (MU POAY) CIOXKHBIX PETPOBUPY-
coB. MimocTpaTuBHBIE IPUMEPHI JICHTUBUPYCOB BKIIIOYAIOT, HE OTPaHUYHUBAsICh nepeuncieHHsiMu: BUY (Bupyc
UMMYHOZePUIMTA denoBeka; B ToM yucie BUY tuna 1 w BUY Tuna 2); Bupyc BucHa-masau (BMB); Bupyc apt-
pura-sHuedanura ko3 (ADK); Bupyc nndexknnonnoit anemun nomaneii (MHAH); Bupyc nmmyHozedunmra xo-
mausnx (BUK); Bupyc ummyHonepunnTa kpynaoro poratoro ckora (BMKPC); u Bupyc nmmynonedurmra ode-
3psH (BHO). CornacHo OgHOMY BapHaHTY pealu3aliiy MPEANOYTHTEIBHBIMHU SIBIISIOTCSI OCTOBBI BEKTOPOB Ha
ocHoBe BUY (T. e. mocienoBatebHOCTS IHc-AeiicTByomuX 31eMentoB BIY). CorimacHo KOHKPETHBIM BapHaH-
TaM pealn3alyy JUIs JTOCTaBKH B KIETKY HOJIMHYKJIeoTHAa, coaepxamero CAR, HCIIONB3yIOT JICHTUBHUPYC.

PeTtpoBupycHBIe BEKTOPHI U, O0JIee KOHKPETHO, JICHTUBHPYCHBIE BEKTOPBHI MOTYT NMPUMEHSATHCS TIPH MpakK-
TUYECKOHM peann3aliy KOHKPETHBIX BapHaHTOB HacTosmero n3oopereHus. COOTBETCTBEHHO, TPEATIONATACTCS,
49TO TepMUH "peTpoBHpYC", WK "PETPOBUPYCHBIN BEKTOP'" B HACTOSIIEM JOKYMEHTE BKJIIOYAET "JICHTHBUPYC" U
"' IEHTUBUPYCHBIE BEKTOPHI", COOTBETCTBEHHO.

TepmuH "BeKTOp" MPUMEHSIOT B HACTOSIIEM JOKYMEHTE JJIsi 0003HAYSHHSI MOJICKYJBI HYKJICHHOBOW KH-
CJIOTHI, CHOCOOHOH TEPEHOCHUTH WIIM TPAHCIOPTUPOBATH APYTYIO MOJEKYTy HYKJICHHOBOW KHCIOTHL [leperocu-
Masi HyKJIEMHOBas KHCJI0Ta OOBIYHO COeIMHEeHa, HalpUMep, BCTPOCHA B YKa3aHHYIO BEKTOPHYIO MOJIEKYTy HYK-
JICMHOBOW KHCJIOTHL. BEeKTOp MOKET BKIIOYAThH MOCIIEAOBATEILHOCTH, HANpPABIIIONINE aBTOHOMHYIO pEIlIMKa-
IIMIO B KJIETKE, WJIM MOJKET BKJIFOYATh TIOCIIEI0BATEILHOCTH, JOCTaTOUHBIE Il oOecnieuennst naterpanmu B JTHK
KJIeTKU-X03s1Ha. [loaxoasinue BEKTOpHl BKIIOYAIOT, HApuMep, miasMuasl (Hanpumep, JHK-rurazmunsr unm
PHK-m1a3Mubn), TpaHCIIO30HBI, KOCMHUBL, OaKTepHabHbIE HCKYCCTBEHHBIE XPOMOCOMBI U BUPYCHBIC BEKTOPHI.
[Noaxonsyie BUpyCHBIE BEKTOPHI BKIIOYAIOT, HAIPUMED, PETPOBUPYCHI U JICHTUBUPYCHI ¢ Ne(eKTHO permka-
LUeH.

Kak GynmeT o4eBHIHO CHEIHANMCTY B JaHHOW 00JIACTH TEXHWKH, TEPMHUH "BHPYCHBIH BEKTOP" IIUPOKO HC-
TOJIB3yeTCs sl 0003HAUEHHUS TNOO0 MOJIEKYJIBl HYKJICHHOBOW KHUCIOTHI (HallpuMep, TUIa3MUABI TS IIepeHoca),
BKITIOYAIOIIEH MPOUCXOIAIINE U3 BUPYCOB JIEMEHTHl HYKJICHHOBBIX KHCIIOT, KOTOPBIE, KaK MPaBMiIo, 00JIerdaoT
MePEeHOC YKa3aHHOM MOJEKYIbl HyKJICHMHOBON KHCIIOTHI WM €€ MHTETPAIHIO B TEHOM KJIETKH, JTHOO BHPYCHOU
YaCTHUIIB], KOTOPas OMOCPEAyeT MEPEHOC HYKIENHOBOH KHUCIOTH. BUpyCHBIC YacTHIBI, KaK MIPABHUIIO, BKIIFOYAIOT
pa3nuyHble BUPYCHBIE KOMITOHEHTHI, @ HHOT 1A TAKXKE KOMITOHEHTHI KJIETKH-X03I1MHa, TOMHMO HYKJIEMHOBOM(BIX)
KUCIOT(BI).

TepmuH "BUpyCHBII BEKTOP" MOXET OTHOCHUTHCS JINOO K BUPYCY WIJIM BUPYCHOH HacTHIE, CIIOCOOHOM K Tie-
peHOCY HYKJIEMHOBOW KHCIIOTHI B KJIETKY, JINOO COOCTBEHHO K IIEPEHOCHUMOM HYKJICMHOBOH KHcoTe. BupycHsie
BEKTOPHI U IJIa3MUABI ISl TIEPEHOCa COJIepKaT CTPYKTYpPHBIE H/MIH (pyHKINOHAIBHBIE TEHETHYECKUE IIEMEHTHI,
M3HAYaJIbHO IPOUCXOSIINE U3 BHpyca. TepMHH "peTpOBHPYCHBIH BEKTOP" OTHOCHUTCS K BUPYCHOMY BEKTOPY
WK TUIa3MUze, coiepkamemMy(eif) CTpyKTypHbIe H (yHKIMOHAJIbHBIC TeHETHIECKHE 3JIEMEHTHI, WIN UX YacTH,
M3HAYaIBHO MPOMCXOJIAIINE U3 PETPOBHpYca. TepMUH "JICHTUBUPYCHBIH BEKTOP" OTHOCHTCS K BUPYCHOMY BEK-
TOpY WIH IIa3MHIE, cofepxamemy(ei) cTpyKTypHbIe W (YHKIIMOHAIBHBIC TEHETHYCCKHE DJIEMEHTHI, WM UX
gacTH, B ToM uncie obmactu LTR, m3HauansHO mpoucxoasimiye U3 JISHTUBUpyca. TepMuH "THOPUIHBIN BeKTOP"
OTHOCHUTCS K BekTopy, LTR wnu apyroil HyKJI€MHOBOM KHUCIIOTE, COAEpIKaIIEH Kak peTpOBUPYCHbBIE, HAIIpUMED,
JICHTUBUPYCHBIE IIOCJIEIOBATEIBHOCTH, TaK M HE JICHTHBHPYCHBIC BHPYCHBIE IOCIHenoBaTeabHOCTH. CoOryiacHO
OJTHOMY BapHaHTy peaju3aluy TMOPUIHBIN BEKTOP OTHOCHUTCS K BEKTOPY WM IUIa3MUJE Ul IepeHoca, colep-
xKameMy(eif) peTpoBHpYCHBIE, HAllPUMeEp, JEHTHBUPYCHBIC MOCIIEA0BATEIILHOCTH Il 00pAaTHOM TPaHCKPHIILINY,
PEIUIMKALNY, HHTETPAllMU H/WIN YIIaKOBKH.

CornacHO KOHKPETHBIM BapHaHTaM pealu3allid T€PMUHBI "IEHTUBUPYCHBIN BEKTOpP", "TEHTHUBHPYCHBIN
9KCIPECCHOHHBIH BEKTOpP" MOTYT NMPUMEHAThCS Al 0003HAUYEHMs JICHTHBUPYCHBIX IUIA3MHJ JUIA IepeHoca
W/MIi HHEKITMOHHBIX JICHTUBUPYCHBIX JacThll. CiemyeT MOHUMAaTh, YTO B HACTOAIIEM JTOKYMEHTE IPH yIIOMH-
HAaHWM TaKUX 3JIEMEHTOB, KaK CalTHl KIIOHHPOBAHHA, IPOMOTOPHI, PETYISATOPHBIC 3JIEMEHTHI, TeTePOIOTHIHBIE
HYKJICMHOBBIE KHUCJIOTHI U T.II., TIOAPA3yMEBAETCs, YTO MOCIEAOBATEIFHOCTH YKAa3aHHBIX HJIEMEHTOB IPHUCYTCT-
BYIOT B (hopme PHK B JIeHTHBHPYCHBIX YaCTHIIAX COTJIACHO HacTosmeMy uzooperenuio u B hopme JIHK B JITHK-
TUTA3MHUAX COTIIACHO HACTOSIIEMY H300PETECHHIO.

Ha xaxmom KOHIle MPOBHpYCa pacIoNaraioTcsi CTPYKTYpHI, Ha3bIBaeMble "UIMHHBIMHA KOHIIEBBIMH MTOBTO-
pamu", wim "LTR". Tepmun "anuaubiii koHueBoi nostop (LTR)" oTHocuTCs kK JOMEHaM, COCTOSLIMM M3 Map
OCHOBaHHH, PAaCHOJIOKEHHBIX Ha KoHIax perpoBupycHbelx JTHK, KoTOpbIe B yCIIOBHSAX €CTECTBEHHBIX MOCIEN0-
BaTEJIBbHOCTEH MPENICTABIAIOT CO00I NMpsiMble TOBTOPHI U conepkaT obnactu U3, R u US. O6mactu LTR 00sran0
BBITIOJIHAIOT (hyHIaMEHTaJIbHbIE (QYHKINH, CBA3aHHBIE C HKCIPECCHUEel PETPOBUPYCHBIX T€HOB (HAaIIpuMep, TaKkue
KaK CTUMYJISIINS, MHULMALMS W [T0JIMaIeHIITNPOBaHIE TeHHBIX TPAHCKPHUIITOB) U BUpycHOH perumkanueii. LTR
COJIEP’KUT MHOTOYHCIICHHBIE PErYJISITOPHBIC CUTHAIIBI, BKIIOYAIOIINE 3JIEMEHTHI KOHTPOJIST TPAHCKPUIIIINH, CHT-
HAJTBI TIOJINAICHIIIMPOBAHUS M TIOCJIEAOBATEIFHOCTH, HEOOXOAUMBIC [T PETUTUKAIIIH M HHTETPAIIMN BUPYCHOTO
reHoma. Bupycnas obnacte LTR pasnenena na tpu obnactu, HazeiBaemble U3, R u US. O6macts U3 comepkut
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9HXaHCEpHbIE U MPOMOTOpHBIE 31eMeHThl. O0nacTs US mpencraBiieHa Mociae0BaTeIbHOCTBIO MEXKAY CanTOM
CBSI3BIBAHMS IIpaiiMepa W o0nacThio R, M COAEPXKHUT MOCieNoBaTeIbHOCTh MoauanaeHmmupoanusa. Oomacte R
(obmacte moBTOpa) prmankuposana obmactssmu U3 m US5. O6macte LTR cocrout u3 obnacteit U3, R u US, u
MIPUCYTCTBYET Kak Ha 5'-, Tak ¥ Ha 3' kKoHIe BUpycHoro reHoma. K obmactu 5' LTR mpuMBIKarOT mocienoBaTelb-
HOCTH, HEOOXOAMMBIE JIJIsI OOpPaTHOM TpaHCKPHIIIMK TeHoMma (calT cBsizbiBaHus TPHK-nipatiMepa) u 3¢ dexTun-
HOW ynakoBku BupycHoit PHK B gactuiib! (ricu-cair).

B HacrosmieM MOKyMeHTE TEPMHUH "CUTHAJ YIAKOBKH'", WX "TIOCIIEIOBATEILHOCTh YITAKOBKH' OTHOCHUTCS K
TIOCIIEIOBATEIHHOCTSIM B COCTaBEe PETPOBHUPYCHOT'O TEHOMA, HEOOXOIUMBIM ISl BCTpanBaHus BupycHoit PHK B
BUPYCHBII Kallcua WM BUPYCHYIO YacTHIy, cM., Hanpumep, Clever et al., 1995. J. of Virology, Vol. 69, No. 4;
pp. 2101-2109. B HEKOTOPBIX pETPOBUPYCHBIX BEKTOPAX 3a1eHCTBOBAaH MUHUMAIIbHBIN CUTHAJ YIIAKOBKU (TaKXkKe
Ha3bIBAEMBII TIOCIIEIOBATENILHOCTHIO TIcH [Y]), HEOOXOMUMBIN ISl 3aKITIOYEHHUS BUPYCHOTO T€HOMa B KaTllCHI.
COOTBETCTBEHHO, B HACTOSAIIEM AOKYMEHTE TEpPMHUHBI "MOCIEJOBATEIBHOCTh YHMAKOBKH'", "CUTHAll yMaKOBKH'",
"men", a takke cumBoa "W" MCIONB3YIOT A 0003HAYCHHSI HEKOIUPYIOIEH TOCIeI0BaTEIILHOCTH, HE0OX0 M1~
MOH JUIsl YIaKOBKH B KancuJ Lerneit perpoBupycHoit PHK npu o6pa3zoBanny BUPYCHBIX YacTHIIL.

CornacHO pa3IMYHBIM BapHaHTaM pean3aliy BEKTOPHI cozxepkar Moxuduiuposanusie odmactu 5' LTR
w/unmu 3' LTR. JIro6as o6nacte LTR mnmn 06e obmactu LTR MoryT copepxarts ogny nimm 6onee Moaudukanmii, B
TOM YHCIIE, HO HE OTPaHNYMBAsICh MIEPEUUCICHHBIMY, 0HO(Y) WK OoJiee ylaleHHi, BCTaBOK MM 3aMeH. Yacto
moaudukarum 3'-o6macti LTR oCymecTBISIFOT IS MOBBIIEHUsT O€30TMaCHOCTH JICHTUBUPYCHBIX UM PETPOBHU-
PYCHBIX CHCTEM 3a CUeT IOJy4eHHUS Ae(EeKTHBIX MO PEeIUIMKAIlMi BHUPYCOB. B HacTosmeM HOKyMEHTE TEPMHH
"nmeeKTHBIN Mo peruTMKAi" OTHOCUTCS K BHPYCY, HECTIOCOOHOMY K TOJHOW 3¢ (GEKTHBHON pEITUKAIINH, B
pe3ynbTate 4ero HH()EKIIMOHHbIE BUPUOHBI HE 00pa3yroTcs (HampuMep, Ae(PEeKTHBIM M0 pEIUTHKAINY JICHTHBH-
PYCHBIM 4acTumam). TepMuH "KOMIETEHTHBIC TI0 PETTUKAIIMU" OTHOCUTCS K BUPYCY TUKOTO THTIA WA MYTaHT-
HOMY BHUPYCY, KOTOPBIH CIIOCOOEH K PETUTUKAIINN; B PE3YJIbTaTe TaKOH BUPYCHOM PEIUTUKAIIH MOTYT (OPMHPO-
BaThCsl MH(EKIIMOHHBIC BUPUOHBI (HapHMep, KOMIIETEHTHBIE M0 PEIUTMKALNH JIEHTHBUPYCHBIC YaCTHIIB).

"Camounakrusupytomuecss” (SIN) BEeKTOPHI NPeICTaBISIOT CO00H NedeKTHBIE M0 PEeIUIMKALMA BEKTOPEL,
HarpyuMep, PEeTPOBHPYCHBIC WIM JICHTHBHUPYCHBIE BEKTOPHI, B COCTaBe KOTOpHIX mpaBas (3') sHXaHCcepHas-
npoMoTtopHast obnacts LTR, u3BectHas kak obmacts U3, Oblia MoauduuupoBaHa (HanpuMep, MyTeM YAaleHHs
WIIM 3aMEHBI) JUIsl TIPEIOTBPAIEHHs] BUPYCHON TPAHCKPHIIIMHU TIOCIIE TEPBOTO payHIa BUPYCHOW PEIUIMKAIINH.
D10 00ycnoBieHo TeM, 4To obmacte U3 mpasoii (3') LTR ucnons3yercst B kadecTBe MaTpuIlpl aiist oomactu U3
neBoit (5') LTR npu BUpYCHOH peTuiiKanuy U, COOTBETCTBEHHO, BUPYCHBIM TPAHCKPUTIT HE MOXKET ObITh CUHTE-
3UpoBaH 0e3 dHXaHCepHOH-TpoMoTopHOH obmactu U3. CorimacHO MOMOJHUTEILHOMY BapHaHTy pealli3aidu
HacTosmero uzooperenus oomacts 3' LTR mogudumuposana myreM 3aMmeHbl oomactu US, HampuMep, Ha Hze-
anpHyI0 ToNu(A)-mmocneaoBarenbHOCTh. ClielyeT OTMETUTh, YTO HACTOSIINM H300pEeTEHHEM TaKKe OXBadeHBI
takue Moaudukauu obdnacreir LTR, nanpumep, mogudukanuu 3' LTR, 5' LTR, wim obenx obmacrerr LTR, 3'
5.

JlononHuTeNnbHOE MOBBIIIEHNE O0e30macHoCcTH odecneunBaeT 3amena obsactu U3 5' LTR Ha rereposnorny-
HBIIl IPOMOTOP, YNPABISAIONINH TPAHCKPUIIINEH BUPYCHOTO T€HOMA IpH 00pa3oBaHWM BUPYCHBIX YacTHi. [Ipu-
MepHBI TOAXOMAIINX JJIsl IPUMEHEHHS TeTEPOIOTHYHBIX IIPOMOTOPOB BKIIIOYAIOT, HAIpUMEpP, BUPYCHBIE ITPOMO-
Tophl: BUpyca 00e3bsiH 40 (SV40) (Hanpumep, paHHHE WM M031HHE), uToMeranosupyca (LIMB) (nanpumep,
HEMeJUICHHBIE paHHUE), BUpyca Jeliko3a Melmed Mononu (MoMLV), Bupyca capkomsl Payca (RSV) u Bupyca
npocroro repneca (BIII, HSV) (TumunnHkuHA3HBIH TPOMOTOpP). THITHYIHBIE TPOMOTOPHI CIIOCOOHBI CTUMYJIH-
POBaTh BBICOKHE YPOBHU TPAHCKPHUNINHU Tat-He3aBUCHMBIM 00pa3oM. YKa3zaHHAs 3aMEHA CHIDKAeT BEPOSTHOCTH
PEKOMOMHAIINH ¢ 00pa30BaHNEM CIIOCOOHOTO K PEIUIMKAIIMU BHPYyCa BBUIY OTCYTCTBHUS IOJTHOM IMOCIIEI0BATEIh-
Hoct U3 B cucteme nponynupoBanus Bupyca CoraacHO HEKOTOPHIM BapHaHTaM peasn3alliil TeTepOIOTHIHBIN
MPOMOTOP OOECIIeYHBaeT JOTOIHUTEIBHBIC PEUMYIIECTBa, KOHTPOIUPYS CIOCO0 TPAHCKPHUIIMU BUPYCHOTO
reHoMa. Hampumep, yka3aHHBIH T'€TepOJOTHYHBIN MPOMOTOP MOXET OBITh MHAYLHMPYEMBIM; B TaKOM CiIydae
TPaHCKPHITLUS BCETO BUPYCHOTO T€HOMA MJIH €r0 YaCTH MIPOUCXOIUT TOJIBKO ITPU HAJIWYUU (PAKTOPOB HHAYKIIHH.
@dakTops! MHAYKINHU BKIIIOYAIOT, HE OTPaHWYMBAsICh NIEPEUNCICHHBIMH, HATMYNE OHOTO WM 00Jiee XUMHYECKUX
COEMHEHUH MM (PU3UOIIOTHUECKUX YCIIOBHH, TaKMX Kak TemIrieparypa Wiu pH, B KOTOPBIX KYJIbTHBHPYIOT
KJIETKH-XO035eBa.

CornacHO HEKOTOPHIM BapHaHTaM peaJIM3allii BHUPYCHBIE BEKTOpHI coxepkar snemeHT TAR. Tepmun
"TAR" OTHOCHUTCS K TCHETHIECKOMY JJIEMEHTY "TpaHCAKTHBAIIMOHHOTO OTBETa", pacnojioskeHHOMY B R-o0macTu
JUTMHHBIX KOHIIEBBIX MOBTOpOB (LTR) nerruupycos (Hanpumep, BUY). YkazaHHBIH dJIeMEHT B3aUMOICHCTBYET
C JICHTUBUPYCHBIM TPAHCAKTHBHUPYIOUIMM (tat) TCHETHYECKHUM SJIEMEHTOM, YCHINBAs BHPYCHYIO PEIIMKAIHIO.
OnHako yKa3aHHBIM DJIEMEHT He TpeOyeTcsl B BapHaHTaX peajn3alliy, OTIUYAIOMUXCS TeM, 4To obmacte U3 5'-
koHueBoit LTR 3ameHeHa Ha reTepoJIOrH4HbIA TPOMOTOP.

"R-o6macTs" oTHOCUTCS K 00acTu B cocTaBe peTpoBUpycHbIX LTR, HaunHatomeicss B Hayane K3MHUPYIo-
Iieit rpynmsl (T. €. TOYKe Hayasla TPAHCKPUIIINK) ¥ 3aKaHYMBAIOIIEHCsT HETTOCPEICTBEHHO Nepe/l HadalloM HOJH-
a/IeHUHOBOTO (TT0JN-A) TpakTa. R-005acTs Takxke onpenensor Kak 001acTh, (paHKupoBaHHyIo obnactsvu U3 u
US. R-o06nacth ygacTByeT B 0OpaTHOW TpaHCKpHIIIMHU, obecniednBas nepeHoc cuaresnpyemoit IHK ¢ omnoro
KOHIIa TeHOMA Ha JIPYTOH.
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B nactosimem gokymenrte tepMuH "FLAP-s1eMeHT" OTHOCHTCSI K HYKIEHMHOBOM KHCIOTE, MOCIEN0BATENb-
HOCTh KOTOPOW BKITIOYAET IICHTPAJIBHBIA MOJUIYPHHOBBIA TPAKT M EHTPAIBHBIC MOCICIOBATCIIEHOCTH TEPMH-
Haruu (cPPT u CTS) perpoBupyca, Hanpumep, BUU-1 nian BUU-2. [Toaxonsmue FLAP-ameMeHTs! onucansl B
nateHte CIIA Ne6682907 u B nuctounuke: Zennou, et al., 2000, Cell, 101:173. Bo BpeMst 06paTHO# TpaHCKpPHIT-
i BUU-1 nentpansHas nannmarus mioc-tienn JJHK B menTpansaoM nommypuaoBoM tpakte (cPPT) u meH-
TpaJlbHasi TEPMUHAIUS B ICHTPAIBbHON mMocienoBarenbHocTH TepMuHaimu (CTS) mpuBomaT kK 0Opa3oBaHUIO
tpexuenouednonr JIHK-cTpykTypsr: nearpansaoro JIHK-dmna BIUU-1. be3 orpanndenns Kakoi-miu60 TeOpHei,
JHK-¢pmam MoxeT yHKIIMOHUPOBATh B KA4eCTBE IHC-aKTUBHOMW JETEPMHHAHTHI SIIEPHOTO MMIIOPTA JICHTHBH-
PYCHOTO TEHOMa W/WIIM MOXKET YBEIHYHBATh TUTP BHpyca. COrlTacCHO KOHKPETHBIM BapHaHTaM PEajH3aliy OcC-
TOBBI PETPOBUPYCHBIX WJIH JICHTHBHPYCHBIX BEKTOPOB cozepkaT onuH win 6onee FLAP-31eMEHTOB BBIIIE WTH
HIDKE TMPENCTABIMIONINX WHTEPEC TETEPOJIOTUYHBIX TCHOB B YKa3aHHBIX BeKTopaX. Hampumep, coriacHO KOH-
KPETHBIM BapHaHTaM peaM3alliy a Tula3Muaa Jiis nepeHoca BkioyaeT FLAP-3nement. CornacHO OHOMY Ba-
PHaHTY peai3aliy HacTosIIero n3oopeTenus Bektop BkiarouaeT FLAP-anement, Beiaenennsiil u3 BUY-1.

CornacHO OJTHOMY BapHaHTy pEaH3alliil PETPOBUPYCHBIC WM JICHTHBHPYCHBIC BEKTOPHI IS MEPEHOCA
colepkaT OJWH WIW OoJjiee DJJIEMEHTOB JKCmopTa. TepMuH '"IJIEeMEHT SKChopTa" OTHOCHUTCS K IIHC-
JIEUCTBYIOIIEMY TOCTTPAHCKPHUIIIIUOHHOMY pETryJIATOPHOMY 3JIEMEHTYy, peryinupytoniemy tpancnopt PHK-
TPAHCKPHUIITA U3 fAJ]ipa B HUTOIUIa3My KieTku. [Ipumepst snemenToB skcniopra PHK Bxirouator, He orpanuunBa-
SICh TIEPEUNCIICHHBIMY, dJieMeHT oTkiauka Rev (RRE) Bupyca ummynonedunura genmosexka (BUY) (cm., Hampu-
Mmep, Cullen et al., 1991. J. Virol. 65: 1053; u Cullen et al., 1991. Cell 58: 423), 1 mOCTTpaHCKPHUIIIMOHHBIH pe-
rynstopHsiid anemeHT (HPRE) Bupyca rematuta B. O6brar0 2nement sxcnopta PHK nokanusosan B cocrase 3'
UTR reHa, 1 MOXKET OBITh BCTPOCH B BUJIC OJTHOM FITH HECKOJIBKUX KOTIHIA.

CornacHO KOHKPETHBIM BapHaHTaM PEaH3allid 3KCIPECCHIO TETEPOJIOTUYHBIX TOCIEA0BATCIFHOCTEH B
BUPYCHBIX BEKTOpaX IOBBIIIAIOT MYTEM BKIIOUYCHHS B YKa3aHHBIC BEKTOPHI MOCTTPAHCKPHUIIIMOHHBIX PEryIisi-
TOPHBIX 3JIEMEHTOB, (P(PCKTUBHBIX CAHTOB IMOJUANCHIIIUPOBAHUS W, HEOOS3aTEIbHO, CHTHAIOB TCPMHUHAIMH
TpaHCKpHUMIUHU. [10BBIIIATH SKCIPECCHIO TETEPOJIOTHIHON HYKIIEHHOBOM KHCJIOTHI Ha YPOBHE OClika MOTYT pas-
JMYHBIE TOCTTPAHCKPUIIIMOHHBIC PETYISTOPHBIC AJIEMEHTHI, HApUMep, MOCTTPAHCKPUIIIMOHHBIA PeryasTop-
HBII 2JIeMEHT BUpyca renatuta cypka (WPRE; Zufferey et al., 1999, J. Virol., 73:2886); mocTTpaHCKpUTIITHOH-
HBI PETYJSITOPHBIN 3JIEMEHT, MPUCYTCTBYIommid B Bupyce renatura B (HPRE) (Huang et al., Mol. Cell. Biol,
5:3864); u .. (Liu et al., 1995, Genes Dev., 9:1766). CorinacHO KOHKPETHBIM BapHaHTaM PeaTU3aIlii BEKTOPHI
COTJIACHO HACTOSIIEMY M300PETEHHIO COICp)KaT TAaKOH MOCTTPAHCKPUIIIMOHHBIN PEryIsATOPHBIA 3JIEMEHT, Kak
WPRE nym HPRE.

CornacHO KOHKPETHBIM BapUaHTaM pPEaM3alliil BEKTOPHI COTJIACHO HACTOSAMIEMY M300PETCHHUIO HE BKITIO-
YyaloT UM HE COJAEPXKAT MOCTTPAHCKPUIIUOHHOrO peryisaropHoro sneMmeHTa (PTE), takoro xak WPRE unu
HPRE, nockonbKy B HEKOTOPBIX CIIydasX YKa3aHHBIC 3JIEMEHTHI MOBBIIIAIOT PUCK KICTOYHOH TpaHChopMaImu
W/ TI0 CYIIECTBY HIJIM 3HAYMMO HE YBEIUYMBAIOT KOJMUYECTBO TpaHckpuntoB MPHK wim crabuibHOCTH
MPHK. CoOTBETCTBEHHO, COTJIACHO HEKOTOPHIM BapHaHTaM PEaH3alldd BEKTOPHI COTIACHO HACTOSIIEMY H30-
OpeTeHuio He BKIMOYarOT Win He conepxar PTE. CoriacHo ApyruM BapuaHTaM peau3alliyd BEKTOPHI COTTIACHO
HACTOSIIEMY H300pPETeHHUIO, B Ka4eCTBE JOMOIHUTEIEHOW MEpHI O€30MIaCHOCTH, HE BKJIIOYAIOT WIIM HE COZIEpIKaT
WPRE nym HPRE.

OreMeHTHl, Hampapisaomue 3pQEeKTUBHYI0 TEPMHUHAINIO W MOJIHACHUINPOBAHNE TPAHCKPUIITOB TETEPO-
JIOTHYHON HYKJIEWHOBOH KHCIIOTHI, MOBBIMAIOT SKCIPECCHIO T'€TEPONOTHYHBIX TeHOB. CHrHANBI TEPMHHAINH
TPAHCKPHITIIUA OOBITHO PACIIONOXKEHBI B 3'-HANPABJICHUH OT CWTHANA MOJHaneHmmpoBanus. COriacHO KOH-
KPCTHBIM BapHaHTaM pealu3allii BEKTOPBI COJEPXkKAT IMOCICIOBATEIBHOCTh MOJHAICHIIIUPOBaHU B 3'-
HAIPABJICHUH OT MOJMHYKICOTUIA, KOAUPYIOIIETO TOIHUIICITH]], KOTOPHI HEOOXOIUMO IKCIPEecCHpoBaTh. Tep-
MUH "TONH-A-CalT" WK "MOIH-A-TI0CIIeI0BATEIFHOCTE" B HACTOSIIEM JOKYMEHTE 0003HAaYaeT MOCIICIOBATEb-
HocTh JIHK, koTOpas HampaBiseT 1 TEpMUHAIMIO, U NOJIHAACHIINpoBaHue obpa3syromerocss PHK-TpanckpumTa
PHK-nonmmmepazoii 1I. TlonmaneHnnmmpoBaHue IMOCIEAOBATEIFHOCTEH MOXKET CIHOCOOCTBOBAThH CTaOMIBHOCTH
MPHK 3a cuer mo0aBieHUs NOAHAICHHHOBOTO "XBocTa" K 3'-KOHITY KOJUPYIOIICH MOCIeJOBATEIIEHOCTH H, COOT-
BETCTBEHHO, BHOCHUTH BKJIAJ[ B TIOBBIIICHHE d((HEKTUBHOCTH TpaHCIAIHHA. D (QEeKTUBHOE MOTHMAICHIINPOBAHNE
PEKOMOMHAHTHOTO TPAHCKPHIITA KEJIATENhHO, MOCKOJIBKY TPAHCKPHIITHI O€3 MMOJIMaaeHUHOBOTO "XBocTa" HecTa-
OWIBHBI U OBICTPO pasnaraioTcs. MmocTpaTuBHBIE IPUMEPH! CUTHAIOB MOJHAICHIITUPOBAHNS, KOTOPBIE MOTYT
NPUMEHATECS B BEKTOPE COTJIIACHO HACTOAIMIEMY HM300PETEHHIO, BKIIOYAIOT HIACANbHYIO IONIH-A-
nocnenoBareabHOCTh (Hampumep, AATAAA, ATTAAA, AGTAAA), moiu-A-1mocienoBaTeIbHOCTh OBIYBETO
ropmoHa pocra (BGHpA), monmu-A-nocnenoBarensHOCTh B-rio0nHa Kponuka (rBgpA) WM ApYryro IOIXo.s-
IIYIO TeTePOJIOTHYHYIO WM HJIOTEHHYIO TTOJIN-A-I0CIEI0BATEIHOCTD, H3BECTHYIO B JAHHOM 007aCTH TEXHHUKH.

CornacHO HEKOTOPBIM BapHaHTaM PEaU3allMd PETPOBUPYCHBIA WM JICHTUBHPYCHBIA BEKTOP JOTIOJIHU-
TEJNIEHO COJACPIKUT OAMH WIH 00JIee WHCYISITOPHBIX 3JICMEHTOB. VHCYISTOPHBIC JIEMEHTHI MOTYT BHOCHTD BKII]T
B 3aIIUTY dKCIPECCUPYEMBIX JICHTHBHPYCAMHU ITOCJICAOBATSIFHOCTEH, HAPUMED, TCPATICBTUYCCKUX TOTHITCIITH-
JOB, OT 3((ekToB caiiTa MHTErpaIii, KOTOPhIE MOTYT OBITH OMOCPEIOBAHBI IHC-ACHCTBYIONIMMHU 3JICMCHTAMH,
npUCyTCTBYroIMME B TeHoMHOM JIHK, mpuBoas k Aeperynsaiun 3KCIPECCHU MEPEHECEHHBIX TOCIEI0BATEILHO-
creit (1. e. apdexty monmoxenus; cM., Hanpumep, Burgess-Beusse et al., 2002, Proc. Natl. Acad. Sci, USA,
99:16433; u Zhan et al., 2001, Hum. Genet., 109:471). CoriacHO HEKOTOPBIM BapHaHTaM peau3aIii BEKTOPHI
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JUTSL TIEPEHOCA CONIEpKAT OJMH Win OoJiee MHCYIATOPHEIH 31eMeHT B coctaBe 3' LTR, a mocie uHTErpanuu mpo-
BHpYyCa B TCHOM XO3sIMHA YKa3aHHBIA MPOBUPYC COMCPKHUT OIUH WM 0OJee MHCYIATOPOB HA 00OMX KOHIAX 5'
LTR umm 3' LTR, 3a cuer ynBoenus 3' LTR. [logxoasiiue WHCYIATOPHI s MPUMEHEHHUS B HACTOSIIIEM H300pe-
TCHUM BKJIIOYAIOT, HE OTPAHWYHMBASCH IMCPCUUCICHHBIMH, WHCYJATOP [-TTOOMHA KYpHIBI (CM. HUCTOYHHUKU:
Chung et al., 1993. Cell 74:505; Chung et al., 1997. PNAS 94:575; u Bell et al., 1999. Cell 98:387, BkntoucHHbIE
TIOCPEJICTBOM CCBUIKH B HACTOSIIEM JOKyMeHTe). [IprMepsl HHCYIATOPHBIX 3JI€MEHTOB BKIIIOYAIOT, HE OTPaHH-
YUBASICh MCPEUYHUCICHHBIMU, HHCYIATOP B-TII00MHOBOTO JIOKYca, HanpuMmep, HS4 xypwuiib.

B cooTBeTcTBUY C ONpENeNeHHBIMY CIICTIN(PUISCKIMA BapHaHTAMH PEaI3alliy HACTOSIIEr0 H300peTeHH
OOJNBIIMHCTBO WIIM BCE IOCIIEAOBATEIFHOCTH OCTOBOB BHPYCHBIX BEKTOPOB IPOHCXOIAT U3 JICHTUBUpYCA, Ha-
npumep, BUU-1. OmHako ciemyeT MoHUMAaTh, YTO MOKET OBITh HCITOJIb30BAHO MHOYKECTBO PA3IMIHBIX HCTOTHH-
KOB PETPOBHUPYCHBIX /WJIH JICHTUBHPYCHBIX MOCIEI0BATENbHOCTEH, TN UX KOMOMHALINHN, ¥ 9YTO MHOTOYHCIICH-
HBIC 3aMCHBI U M3MCHCHHS OIPEJICIICHHBIX JICHTUBUPYCHBIX IOCICIOBATEIBHOCTEH MOTYT OBITh PEar30BaHbBI
0e3 HapyIIeHHs CIIOCOOHOCTH BEKTOPa YIS MEPEHOCA OCYIICCTBIATE (PYHKIIUH, OMUCAHHBIC B HACTOSIIEM JOKY-
MeHTe. Kpome Toro, B TaHHOH 00JIaCTH TEXHUKH W3BECTHBI PAa3JINYHbIC JICHTUBUPYCHBIC BEeKTOpPHI, cM. Naldini et
al., (1996a, 1996b u 1998); Zufferey et al., (1997); Dull et al., 1998, matentsr CLLIA Ne6013516 u Ne5994136,
MHOTHE KOTOPBIX MOTYT OBITh Al THPOBAHKI JIJIsI MIOJIYYCHUS BUPYCHOTO BEKTOPA WM IIa3MHUIBI IS IIEpEeHOCa
COTJIACHO HACTOSIIEMY H300PETCHHUIO.

CornacHO pa3IHMYHBIM BapHaHTaM peaU3allii BEKTOPHI COTJIACHO HACTOSIIEMY H300pPETEHHIO COAepxkKat
POMOTOpP, (YHKIIMOHAIBFHO CBA3aHHBIA C MOJHHYKICOTHIOM, KoaupytommuMm mnonumentin CAR. Ykazanasie
BEKTOPHI MOTYT COJIEPKaTh OAHY WM Oosee mociemoBaTenbHocTed LTR, oTnwuaromuxcst Tem, 9To jrodas u3
LTR conmepxxut ogHy wim 0ojee Moau(HUKaIil, TAKUX KaK OJHA WU OOJIbIIee YUCIIO 3aMeH, JOOaBICHUNA WIIH
yIaJeHUH HYKJICOTHAOB. YKa3aHHBIE BEKTOPHI MOTYT AONOJHHUTENHHO COAEP)KaTh OJUH WM OoJjiee BCIIOMOTa-
TEJHHBIX 3JIEMEHTOB IS TOBBIIIEHHS d)ekTuBHOCTH TpaHcaAykwu (Hanpumep, cPPT/FLAP), BupycHoit yna-
KOBKH (HampumMep, curnan ynakoBku ricu (W), RRE) w/unu npyrue 3JeMeHTbI, KOTOPBIE TIOBBIIIAIOT SKCIPECCHIO
TEPaNeBTHYECKOTO T'eHa (HampuMep, MOCISI0BATEIBbHOCTH MONH-(A)), 1 MOTYT HE00sS3aTEIEHO COACPKATh I10-
caenoBatenbHocTh WPRE nnu HPRE.

CornacHO KOHKPETHOMY BapUaHTy peai3allii BEKTOp sl MepEHOCa, PEAIOKCHHBIH B HACTOSIIEM U30-
Operenun, BKIIOYaeT JeByto (5') perpoBupycHyto mocienoBateinbHocTh LTR; meHTpaabHBIA MOIUITYpHHOBBIH
tpakt/JJHK-on (cPPT/FLAP); anemeHT akcnopra peTpoBHpyca; IpOMOTOp, akTUBHBIH B T-KkieTke, GpyHKINO-
HAITLHO CBSI3aHHBIN C MOJUHYKJICOTHIOM, Komupyromum nomumentun CAR, mpeaycMOTpeHHBIH HACTOSIIUM
n3o0pereHueM; u mparyio (3') peTpoBupycHyro mocienoBatenbHOCTh LTR; m, mHeobs3arenrHo, WPRE wmmun
HPRE.

CornacHO KOHKPETHOMY BapHaHTy peai3alii BEKTOp Il epeHoca, IPEAIOKCHHBIH B HACTOSIIEM H30-
OpereHuy, BKJIIOYAET JieByto (5') peTpoBHUpycHYyIo TociieaoBareabHOCcTh LTR; ameMeHT sKciopTa peTpoBUpyca;
MPOMOTOp, aKTUBHBINA B T-KieTke, (YYHKIIMOHAIBHO CBA3aHHBIN C IMONWHYKICOTHAOM, KOIUPYIOUINM ITOJIUTICTI-
i CAR, mpexycMOTpeHHBIH HACTOSIIMM H300peTeHreM; NpaByto (3') peTpoOBUPYCHYIO MOCIENOBATEILHOCTD
LTR; mocnenoBarenpHOCTh MONH-(A); H, HeoOs3aTenpHO, mocienoBateabHocTh WPRE min HPRE. Cornacuo
JIPYroMy KOHKPETHOMY BapHaHTY pEaTH3alii B HACTOSIIEM U300pETCHUH MPEIJIOKEH JICHTUBUPYCHBIH BEKTOP,
conepxanruii: ieByio (5') LTR; cPPT/FLAP; RRE; mpomorop, aktuBHEIH B T-Ki1eTke, GYHKIIMOHAIBHO CBSI3aH-
HBIA C MONUHYKICOTHIOM, KoaupyrommM noiunentuy CAR, nmpemnycMOTpEHHBIH HACTOSIIAM H300pETCHHEM;
npaByio (3") LTR; u mociemnoBaTelpbHOCTh IMOJIMAJACHUINPOBAHNS, W, HEOOS3aTECNBHO, MOCICIOBATEIHHOCTh
WPRE nym HPRE.

CornacHO ONpeNeIeHHOMY BapHaHTy PEalH3allié B HACTOSINEM H300pPETEHUH IPEIUIOKEH JICHTHBUPYC-
HBIII BekTOp coaepkamuii: neylo (5') mocienoBarensHocth LTR BUWY-1; curman ymakoBku mcu (V)
cPPT/FLAP; RRE; mpoMoTop, akTuBHEIH B T-KJIeTKe, GyHKITMOHATIHHO CBSA3aHHBIN C MOJTMHYKICOTHIOM, KOIH-
pytomuM monmnentun CAR, mpenycMOTpEeHHBIN HACTOSAIIMM H300peTeHreM; mpaByio (3') caMOWHAKTUBUPYIO-
nrytocs (SIN) LTR BUY-1; mocnenoBaTeaIbHOCTD MOJTHAICHILTUPOBAHUS [3-TII00MHA KPOJIMKA; U, HEO0sI3aTEIBHO,
nociaenosarenabHocTs WPRE nnun HPRE.

CornacHo ApyroMy BapHaHTy pealn3alliil B HACTOALIEM HM300pPETEHHH MPEAJIOKECH BEKTOP, CONCPIKAIIIINA:
Mo MEHbIIeH Mepe oaHy mocienoBatenbHocTh LTR; 1meHTpanbHbIil mommmypuHOBEIM  TpakT/JJHK-dmn
(cPPT/FLAP); snemeHT 5KcnopTa peTpoBHUpyca; MPOMOTOp, aKTUBHBIH B T-KiIeTKe, ()yHKIIMOHAIBHO CBS3aHHBIH
C TOJIMHYKIICOTUAOM, Koaupyrommm monunentun CAR, npeaycMOTpeHHBIH HACTOSIINM HU300pETCHUECM; U, HE-
o0s3atensHO, nocieaoBareabHocTh WPRE ninu HPRE.

CornacHO KOHKPETHOMY BapHaHTy PEalH3allid B HACTOSIIEM H300PETCHUU MPEIIOKEH BEKTOpP, COICp-
Kamuii o MeHsIneit Mepe oany oonacte LTR; cPPT/FLAP; RRE; npomorop, aktuBHbIN B T-KieTke, hyHKIHO-
HAITLHO CBSI3aHHBIN C MOJUHYKJICOTHIOM, Komupyromum nomumentun CAR, mpeaycMOTpeHHBIH HACTOSIIUM
M300peTEeHNEM; TIOCIIEA0BATEIHHOCTh MMOJIMAJCHIIIMPOBAHMS, W, HEOOsI3aTebHO, TochenoBarenbHocTh WPRE
nnu HPRE.

CornacHoO ompeneneHHOMY BapHaHTy peai3aliy B HACTOSIIEM H300PETEHUH MPEINIOKEHBI: IT0 MEHBIICH
Mepe oxHa oomacte LTR SIN BUY-1; curnan ynmakosku nicu (V); cPPT/FLAP; RRE; npomoTop, akTuBHEI# B T-
KJIeTKe, (YHKIMOHAIBHO CBSA3aHHBIA C MOJHMHYKJICOTHIOM, KomumpyroummM mnonumentun CAR, mpexycMoTpen-
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HBI HACTOAIINM H300peTEeHHEM; IOCIeI0BATeIFHOCTh MMOJINAICHININPOBaHHS B-TII00MHA KPOJIMKa; W, HeoOs3a-
TelnbHO, nocnenoBareabHOocTs WPRE mimm HPRE.

CornacHo pa3MYHBIM BapUAHTAM PEaIU3alliil YKa3aHHBIH BEKTOP MPEICTABISACT COOON MHTETPHPYFOLIHIA
BUPYCHBIII BEKTOD.

CornacHO pa3nUYHBIM APYTUM BapHaHTaM pealn3alliy yKa3aHHBIH BEKTOp IpEACTaBIIECT co00il AIHIcoM-
HBIN WIK HEUHTETPUPYIOIINI BUPYCHBIA BEKTOP.

CornacHO pa3TUYHBIM BapHaHTaM PEaJH3aldd BEKTOPHI, MPEIyCMOTPCHHBIE HACTOAIINM H300pETCHUEM,
coZiepKaT HEMHTETPUPYIONINHA WK Ie(eKTHBIN 10 HHTerpanuu perpoBupyc. CoriacHO OAHOMY BapHaHTy pea-
mu3anuy "neeKTHRIA M0 HHTErpalun’ PETPOBUPYC WK JICHTUBUPYC OTHOCHUTCS K PETPOBUPYCY WM JICHTHBH-
PycCy, colepxaiieMy HHTerpasy, HeClocoOHy0 00ecriednBaTh HHTETPALUIO BUPYCHOTO T€HOMA B TEHOM KJIETOK-
x03sieB. COrNTacCHO pa3IMYHBIM BapHaHTaM PEaTM3allid YKa3aHHBIN OEJIOK MHTErpa3a MyTHPOBaH JUIS CIICIU(H-
YECKOT'O CHIKCHUS MHTETPa3HON aKTHMBHOCTH. HecrocoOHBIC K MHTETpaluy JICHTUBUPYCHBIC BEKTOPHI MOTyYa-
10T IyTeM MOAM(UKAIUYU T'eHa pol, KOIUPYIOIIEro OSIOK MHTETpasy, YTO MPUBOJUT K ITOJTYYCHUIO MYTaHTHOTO
reHa pol, kogupyromero aeeKTHyI0 He OOeCIeYMBAIOIIyI0 BCTpaWBaHHWE MHTErpa3y. Takue HECIocoOHBIE K
MHTETPALMH BUPYCHBIE BEKTOPHI OBIIM OMHcaHbl B 3asBKe Ha nateHT WO 2006/010834, BrirtoueHHO# B HACTOS-
AN TOKYMEHT ITOJIHOCTBIO TIOCPEICTBOM CCHUIKH.

HmtroctpaTuBHBIE MPUMEPHI MyTaruii TeHa pol BUY-1, nmoxxosmue sl CHIOKEHUST aKTUBHOCTH HHTETpa-
3B, BKIIIOYAIOT, He orpannduBaschk nepeuncienasivu: H12N, H12C, H16C, H16V, S81 R, D41A, K42A, H51A,
Q53C, D55V, D64E, D64V, E69A, K71A, E85A, E87A, D116N, D1161, D116A, N120G, N1201, N120E,
E152G, E152A, D35E, K156E, K156A, E157A, K159E, K159A, K160A, R166A, D167A, E170A, H171A,
KI173A, K186Q, K186T, K188T, E198A, R199c, R199T, R199A, D202A, K211A, Q214L, Q216L, Q221L,
W235F, W235E, K236S, K236A, K246A, G247W, D253A, R262A, R263A u K264H.

WmmroctpaTuBHBIE TpuMeps! MyTanuii rena pol BUY-1, noaxoasmiyue a1t CHIYKEHUS] aKTUBHOCTH MHTETpa-
3bl, BKJIIOYAIOT, HE OrpaHnyuBaschk nepeuncieHHsiMu: D64E, D64V, E92K, D116N, D1161, D116A, N120G,
N1201, N120E, E152G, E152A, D35E, K156E, K156A, E157A, K159E, K159A, W235F u W235E.

CornacHO KOHKPETHOMY BapHaHTy pean3allid WHTETPa3a COACPKUT MYTAIHIO OJHON miu OoJiee U3 aMu-
HokucaoT D64, D116 umu E152. CornacHo ofHOMY BapHaHTY pealu3allid UHTErpasa COAEPKUT MYTaluio B
amuHOKHuCIOTax D64, D116 u E152. CorimacHo KOHKPETHOMY BapuaHTy peanu3anud ae(eKTHas WHTerpasa
BUY-1 conepxxkut mytamuo D64V.

"KireTka-x03siMH" BKJIIOYAET KJIETKH, B KOTOpPBIE BBEIEH IyTEM JJIEKTPOIIOPAINH, TPaHCHEKIINH, WHPEK-
MU WIA TPAHCIYKIIUH in Vivo, €X ViVo WIH in Vitro peKOMOWHAHTHBIH BEKTOP WJIM TIOJUHYKIICOTH]I COTIACHO
HacTosmeMy n300peTeHnio. KileTku-x03s51€Ba MOXKET BKIIIOUATh NAKYIONIHE KICTKH, MPOLYLIUPYIOMNE KISTKH U
KJICTKH, WHQUITMPOBAHHBIE BUPYCHBIMU BeKTOpaMu. COTIacHO KOHKPETHBIM BapHaHTAM pealn3allii, KIeTKH-
X0351eBa, HHOUIIMPOBAaHHBIE BUPYCHBIM BEKTOPOM COTJIACHO HACTOSIIIEMY H300PETEHHUIO, BBOIST CyOBEKTY, HYX-
naromemycst B tepanud. COrjlacCHO HEKOTOPBIM BapHaHTaM pealiu3alliy TepMUH "TeNieBast KIeTKa" MPUMCHSIOT
B3aMMO3aMCHSAEMO C TCPMHHOM "KJIETKA-XO3SHMH"; OH OTHOCHUTCSA K TPaHC(QUIMPOBAHHBIM, WH(MHUIIMPOBAHHBIM
WX TPaHCAYIIMPOBAHHBIM KJIETKaM HY>KHOTO THNa. COTJIacCHO TPEATIOYTHTEIHHEIM BapUAHTAM PeaTH3alid yKa-
3aHHas IeJIeBas KJIeTKa MpeacTaBisieT cobor T-KeTky.

Jmnsa obecriedeHus: yIOBIECTBOPUTEILHOTO THTPA BHPYCa YacTO HEOOXOIMMO KPYITHOMACIITaOHOE MpPOM3-
BOJICTBO BUPYCHBIX YacTHUI]. BHpyCHBIE HaCTHIIBI MTOTyJalOT IMyTeM TPAHC(HEKITNH KJICTOK MAaKyIOIIeH IMHIH BEK-
TOPOM JUISl TIEPEHOCA, KOTOPBIH CONEP>KUT BUPYCHBIC CTPYKTYpPHBIE FI/MJIM BCIIOMOTATEIbHBIC T€HBI, HAIIPHMED,
TeHBI gag, pol, env, tat, rev, vif, vpr, vpu, vpx uiu nef, uimm npyrue peTpoBUPYCHBIC TEHBI.

B HacTosImemM ToOKyMeHTe TepMHH "MaKyIOUUH BEKTOP" OTHOCHUTCS K OKCIIPECCHOHHOMY BEKTOPY WJIH BH-
PYCHOMY BEKTOpPY, B KOTOPOM OTCYTCTBYET CHTHAJI yIAKOBKU M CONEPXKUTCA MOJIHMHYKICOTH[, KOIHPYIOITHHA
OJIIUH, IIBa, TPH, YETHIPE WM 0OJIee BUPYCHBIX CTPYKTYPHBIX W/IIU BCIIOMOTaTEeIbHBIX TeHOB. Kak mpaBwiio, ma-
KYIOIIAE BEKTOPHI BKIIFOUCHBI B MAKYIONIYIO KJICTKY; MX BBOIAT B YKa3aHHYIO KICTKY MOCPEICTBOM TpaHC(hek-
UM, TPAHCAYKIWHU Wi uHpeKun. Croco0bl TpaHCHEKINH, TPAHCAYKIUU WA WHPEKIIUH XOPOIIO U3BECTHBI
CHCIHAIKNCTAM B JTAHHON OOJIACTH TEXHUKH. PETpOBHPYCHBIN/ICHTUBUPYCHBIA BEKTOP UIA MEPEHOCA COTJIACHO
HACTOSIIIEMY M300pETEHUIO MOXXET OBITh BBEICH B IAKYIONIYIO JIMHHIO KJIETOK MOCPEACTBOM TpaHC(EKINH,
TPAHCAYKIUH WX WHPCKIWH, JUIS MOTYyYCHUS POIYIUPYIOMICH KICTKH WU JIMHUK KIeTOK. [lakyromiue BeKTo-
PBI COTIIACHO HACTOSIIEMY M300PETEHUIO MOTYT OBITh BBEICHBI B KIICTKH M JIMHUH KJIETOK YEJIOBEKa C TIpHUMe-
HEHUEM CTaHJAPTHBIX CITIOCOOOB, B TOM YHCJIE, HANPUMeEp, TpaHCPEKIH ¢ GocdaroM Kalblus, JTUTOGEKITUN
wn snekTpornopanui. COracHO HEKOTOPHIM BapHaHTaM pealn3alliil MaKyIoIIHe BEKTOPHl BBOIAT B KIIETKH
COBMECTHO C JOMHHAHTHBIM CEIEKTUBHBIM MapKepoM, TaKUM KaK HEOMHIWH, TUTPOMUINH, ITypPOMHUITNH, Oxa-
CTUITUIMH, 3€0IWH, TUMUJANHKIHA3a, nerunpodonarpenaykraza (AI'PP), riryraMuHCHHTA3a WIIN aIeHO3WHIea-
muHa3a (AJJA), ¢ nocnenyromel cenekuueld B MpUCYTCTBUH MOJIXOISIIETO JIEKAPCTBEHHOTO CPEJCTBA U BBIJIE-
JeHreM KIIOHOB. CelleKTUpYeMbIii MapKepHBIH TeH MOXKET ObITh ()U3NYECKH CBSI3aH C TCHAMH, KOJIUPYCMBIMH
MaKYOIUM BEKTOPOM, Hanpumep, nmocpeactsoM IRES minm caMopacieruisiFoniuxcsi BAPYCHBIX IEMTHIIOB.

Benku BupycHOW 000704KM (€nv) ONpPEAEAIOT AUANAa30H KIETOK-X03s€B, KOTOPBIE MOTYT B MTOTE OBITH
HHQUIHUPOBAHBI U TpaHC(HOPMUPOBAHBI PEKOMOWHAHTHBIMU PETPOBUPYCAMU, TOYICHHBIMU W3 JTUHUHA KICTOK
B ciy4ae nentuBupycos, takux kak BUU-1, BUU-2, BUO, BUK u EIV, 6enku env Bkirouaror gp4l u gpl20.
[IpennoyrnTensHO, BUPYCHBIE OETKH env, SKCIPEeCCHpyeMble MaKyIMUMH KIETKaMU COTJIACHO HACTOSIIEMY
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M300pETEeHHIO, KOAUPYET JIPYroi BEKTOP, OTICIBHBII OT KOAMPYIOLIEro BUPYCHBIE TeHBI gag U pol BekTopa co-
TJIACHO NPUBEICHHOMY BBIIIE OITHCAHMIO.

WnmocTpaTHBHBIE IPHIMEPHI MIPOUCXOIAMINX M3 PETPOBHUPYCOB TEHOB env, KOTOPBIE MOTYT MPUMEHSTHCS B
HACTOSIIEM M300pETeHHH, BKIIIOYAIOT, HE OTPAaHHYMBASCH MEPEUNCICHHBIMU: TeHBl 000JI0YKH BHpyca JeWKo3a
Mmermeit (MLV), o6omouku 10A1, BAEV, FeLV-B, RD114, SSAV, Bupyca D6omna, Bupyca Cennaii, FPV (Bupy-
ca YyMbl JOMAIIHEH NTHUIBI) U 000JOYKH BHpYyca TpUMa. AHAJOTHYHBIM 00pa3oM, MOTYT HMCIIONIB30BAThCA Te-
HBI, Konupyromue obonouku PHK-Bupycos (manpumep, PHK-BupycoB cemeiictB Picornaviridae, Calciviridae,
Astroviridae, Togaviridae, Flaviviridae, Coronaviridae, Paramyxoviridae, Rhabdoviridae, Filoviridae, Ortho-
myxoviridae, Bunyaviridae, Arenaviridae, Reoviridae, Birnaviridae, Retroviridae), a Taxxe JTHK-Bupycos (u3
cemeiictB Hepadnaviridae, Circoviridae, Parvoviridae, Papovaviridae, Adenoviridae, Herpesviridae, Poxyiridae
u Iridoviridae). Penpe3enTatuBHbIE IpUMEpHI BKIIOYAIOT BHpYC Jeilko3a komausnx (FeLV), BeHecyanbckuid
sHuedanut gomaneit (VEE), Bupyc HFVW, Bupyc nepmanbnoii capkoMsl ctuzocreanona (WDSV), Bupyc neca
Cemmuku (SFV), Bupyc Gemrenctsa, Bupyc neiikosa ntun (ALV), BUKPC, Bupyc neiiko3a KpymHOro poratoro
ckora (BLV), Bupyc Dnmrreitna-bapp (EBV), ADK, Bupyc Cun Homb6pe (SNV), Bupyc CKpyduBaHUS BUIIHH U
gepemau (ChTLV), T-mumdotponssiii Bupyc 06e3bsH (STLV), Bupyc 00e3bssH Mbiicona-I1daizepa (MPMV),
peTpoBupyc Oennabeit 06e3bsHbl (SMRYV), BUpyc, accormupoBanubiii ¢ BupycoMm Payca (RAV), Bupyc capkombl
®ymzunamu (FuSV), supyc MH2, Bupyc sunedanomuenuta nrun (AEV), Bupyc mo3anku sorepuasl (AMV),
Bupyc CT10 u UHAH.

CornacHO JpyruM BapHaHTaM peanu3aliy OeJIKH 000JI0OYKH ICEBIOTHIHPOBAHUS BHpYyca COTJIACHO Ha-
CTOSIIIIEMY HM300PETEHHIO BKIIOYAIOT, HE OTPAHWYWBASACH MEPEUHUCICHHBIMH, OCJIKM 000JO0YKH JIIOOBIX U3 Clie-
IYIOIIMX BUPYCOB: Bupyc rpumnma A, Hanpumep, HINI, HIN2, H3N2 u HSN1 (ntnunit rpunm), rpunmna B, Bu-
pyc rpunma C, Bupyc renatura A, Bupyc renatuta B, Bupyc renatura C, Bupyc renatura D, Bupyc renatura E,
poraBupyca, JI000i BUPYC TpYIMIB HOPOBHPYCOB, KHIIECYHBIC aJJCHOBHPYCHI, TAPBOBUPYC, BUPYC JHUXOPAAKU
[enre, Bupyc ocmbl 00e3bsiH, BUpYCHl Hopsiaka Mononegavirales, JinccaBupyc, Takod Kak BHPYC OEIIEeHCTBa,
BUPYC JIUXOPaJKH JETY4YHX Mblmeil o3epa Jlaroc, Bupyc Mokona, Bupyc JlyBenxare, BUpychl €BpOINEHCKHX JIe-
Ty4HX MbIIeH | u 2 U BUpyC aBCTpaNIMCKOMN JeTy4der Mbii, Ephemerovirus, Vesiculovirus, BUpyc BE3UKYJISp-
Horo cromatuta (VSV), reprecBupychl, TaKHe Kak BUPYC TPOCTOTo reprieca | U 2 TUTIOB, BUPYC BETPSHOM OCTIBI,
IIUTOMETANIOBUPYC, Bupyc DmmreiiHa-bapp (EBV), repnecBupych uenoseka (HHV), repriecBupych yenoBeka 6
u 8 Tuma, BUpyc uMmmyHoaedunura genoseka (BMY), manumioMaBupyc, raMMa-reprecBUpyC MBIIIEH, apeHaBH-
PYCHI, TaKWe KaK BUPYC apTeHTHHCKOW reMOpparndecKoy JMXOpajgkd, BUPYC OOJUBUUCKON TreMopparndecKou
JIIXopaakd, Sabia-acCOIMUPOBAaHHBIN BHPYC TeMOPPArnIecKoil TMXOPAAKH, BUPYC BEHECYIIBCKOW TreMopparu-
YecKOW JIMXOpajKkH, BHpYyC nmxopanku Jlacca, Bupyc Mauyno, Bupyc IuM(aTHYECKOTO XOPHOMEHHUHIHTA
(LCMV), Bunyaviridiae (OyHHaBHpYCHI), Takne KaKk BHPYC KOHTO-KPBIMCKOI TeMOppartyeckoil JIMXopalky,
XaHTaBHPYC, BUPYC TEMOPPAarmdecKoi JMXOPaAKH C TMOYCUYHBIM CHHIPOMOM, BUPYC JIMXOPAIKH JNOJIUHBI PUdT,
Filoviridae (¢unoBupycer), B TOM yucie TeMOpparndeckyro JIMxopaaky 20o0ja U reMopparuieckyro JHX0paaKy
Map0ypr, Flaviviridae, B Tom uncne Bupyc Oone3nn Kescanypckoro neca, BUpyc OMCKOH reMopparuueckoit
JMXOPaJKH, BUPYC KIIELIEBOT0 BUPYCHOTO SHIE(AINTa U BUPYCHl cemelicTBa Paramixoviridae, Takie Kak BHpYC
Xenapa u Bupyc Humax, Gosibmast ocma u Manas ocra (HaTypasibHas ocma), anb(GaBUPYChl, TAKHE KaK BUPYC Be-
HECY?JILCKOH JIOMIaANHON JIMXOPaJKH, BUPYC BOCTOYHOTO JHIC(aTNTa JIomael, BUPyC 3amagHoro sHedarnra
nomanei, SARS-acconmmpoBannbiii kopoHaBupyc (SARS-CoV), Bupyc muxopanku 3anagnoro Hwma, moGoi
BUPYC, BBI3BIBAIOIINN pa3BUTHE SHIEDATUTA.

CornacHO OJHOMY BapHaHTy PEaTM3alHdd B HACTOSIIEM H300pPETEHUH MPEIUIOKEHBI MaKyIOIIne KIETKH,
NPOIYLHUPYIOIINE PEKOMOWHAHTHBIN PETPOBUPYC, HANPUMEp, JICHTUBHPYC, ICEBIOTHUIIMPOBAHHBIN TIIMKOIPO-
teuHoMm VSV-G.

Tepmuns! "niceBaoTHN" WK "MICEBIOTUIMPOBAHKE" B HACTOSIIEM JOKYMEHTE OTHOCSITCS K BUPYCY, BUPYC-
Hble OEJKH 000JIOYKH KOTOPOTO OBUTM 3aMEHEHBI Ha OENKHM 000JIOYKH APYroro BHpYyca, 00Jaaronye mpeanoy-
TUTEJBHBIME XapakTepuctukamu. Hanpumep, BUY mMosxet ObITh niceBnoTHIIMPOBaH OenkoM G 00071049KH BUpyca
Be3uKyispHoro cromaruta (VSV-G), nozsosstiomnm BUY nnbunmposars 6osiee IMUPOKHUN CHEKTP KIETOK, TO-
CKObKY Oenmku o6onoukn BUY (kogmpyeMble TEeHOM env) OOBIYHO HarenuBaloT BUpyc Ha CD4+-
npeAcTaBisromue KieTkd. COormacHO NMPEeAroYTHTEIHPHOMY BAapHAaHTY pEaTH3allié HACTOSIIETO H300peTeHUsS
JIEHTUBUPYCHBIE OeNkn 0005109KH TIceBAOoTHIMPOBaHbl VSV-G. CoriacHO OJTHOMY BapHaHTy peasi3alii B Ha-
CTOSIIEM H300pETCHNH TIPEIUIOKEHBI TTAKYIOMIHe KIETKH, MPOAYIIHUPYIONIe PeKOMOMHAHTHBIN PETPOBUPYC, Ha-
MIpUMeEp, JISHTUBUPYC, TICEBIOTUITMPOBAHHBINA TIUKOMIPOTEMHOM 000109KH VSV-G.

B HacTosimeM TOKyMeHTe TEpMUH "TIAKYIOIINAE JIMHAU KJIETOK" MPUMEHSIOT B OTHOIIEHUH JIMHUH KIIETOK,
KOTOpBIC HE COJEPKaT CUTHAJIA YIIAKOBKH, OJIHAKO CTAOMJIBHO MJIM BPEMEHHO SKCIPECCUPYIOT BUPYCHBIE CTPYK-
TypHBIE OETKM ¥ (pepMEHTHI JUIs peruiKauy (HanpuMep, gag, pol u env), HeoOXOJMMBIE ISl IPaBUIIBHON yIIa-
KOBKHM BHMPYCHBIX dYacTul. /Iy MOJydYeHMs MaKyIOIIUX KIETOK COTJACHO HACTOSIIEMY H300PETEHHIO MOXKET
OBITH UCIIOIBb30BaHa JII00ast MOAXOSIIAs JIMHUS KIeToK. Kak nmpaBmio, yKa3aHHbIE KJICTKH IPEICTABISIIOT COO0M
KJIeTKH MileKonuTatomux. CoriacHo KOHKPETHOMY BapHaHTY pealM3alliy KICTKH, UCTIOJIb3yeMble IS MOoTyde-
HUS TTaKyIOIEeH JIMHUU KJIETOK, MPEJCTaBIIIOT cO00 KiIeTKH denoBeka. [loaxonsmue aasi NpUMEHEHUS JTHHUH
KIIETOK BKirouatot, Hanpumep, kietkn CHO, knerku BHK, xerku MDCK, xerkun C3H 10T1/2, knetku FLY,
kineTku Psi-2, knetku BOSC23, xierkn PA317, knerku WEHI, knetku COS, knetku BSC 1, knetku BSC 40,
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kietku BMT 10, knetku VERO, xnetkn W138, knetku MRCS, knetku A549, knerku HT1080, xnetku 293,
knetku 293 T, xierku B-50, knetku 3T3, knerku NIH3T3, xierku HepG2, xinerku Saos-2, knetku Huh7, xinetku
HeLa, ketkn W163, xiretkn 211 u xiretkn 211A. CorfacHo peNmoYTUTEIEHBIM BapuaHTaM peallu3alni yKa-
3aHHBIE MMAKYIOIINE KIETKH MPEACTABIAIOT coOoi kineTku 293, kietku 293T unm kimetku AS549. CormacHo Apy-
TOMY TIPEINOYTUTEILHOMY BapHaHTy peau3aliii yKa3aHHbIC KIETKH TMPEICTABISIIOT cOO0H KIeTKH AS549.

B Hactosmem gokymMeHTe TepMUH "TIPOAYIIUPYIOMAs JTUHHS KIETOK" OTHOCUTCS K JIMHUU KIIETOK, CIIOC00-
HOW TMPOAYIIPOBATH PEKOMOMHAHTHBIE PETPOBHPYCHBIC YACTHUIIBI, BKIIOYAIONICH JMHHUIO MAKYIOMINX KIETOK U
BEKTOp U MepeHOca KOHCTPYKIMH, COICp)Kalled CHrHasl yrmakoBKH. VH(EKIMOHHBIE BHPYCHBIC YaCTHIBI U
BUPYCHBIC UCXOJIHBIC PACTBOPHI MOTYT OBITh MOJYYCHBI C IPUMCHEHUEM CTaHAAPTHBIX TeXHUK. CIIOCOOBI MOITy-
YCHHSI UCXOJHBIX BUPYCHBIX PACTBOPOB M3BECTHBI B TAHHOHN OOJNIACTH TEXHHUKH U UX WIUTIOCTPATUBHBIC TIPUMEPHI
NPUBEJICHBI, HAIIpUMep, B cToYHMKaxX: Y. Soneoka et al. (1995) Nucl. Acids Res. 23:628-633, u N. R. Landau et
al. (1992) J. Virol. 66:5110-5113. MudexunoHHble BUPYCHBIE YAaCTHIBI MOTYT OBITH MOJYYCHBI M3 MaKyIOMINX
KJICTOK C MPUMEHCHHEM CTaHIApTHBIX TeXHHWK. Hampumep, WH()EKIMOHHBIC YaCTHIEI MOTYT OBITh IMOJy4YCHBI
MyTEM JIM3KCA KICTOK WK cOopa CylepHaTaHTa KJICTOYHOW KYIBTYPhI, KAK U3BECTHO B TAHHOM OOJIACTH TEXHH-
ku. [Ipu HEOOXO0aMMOCTH COOpaHHbIE BUPYCHBIE YaCTHIIBI MOTYT HE00sA3aTeNbHO OBITh ounIIeHbl. [logxoasamue
TEXHUKH OYHIICHHUS XOPOIIO U3BECTHHI CIIEIHAINCTAM B JaHHON 00JIACTH TEXHUKH.

JlocraBka reHa(oB) Win APYroi MOCIEAOBATEIFHOCTH MONHHYKICOTHAOB C IPIMEHEHHEM PETPOBUPYCHOTO
WK JICHTUBUPYCHOTO BEKTOpa IMyTeM BUPYCHOW MH(MEKINH, a He TpaHC(EKIINHU, Ha3bIBaeTCs "TpaHCIyKITHEH" .
CoriacHO OHOMY BapMaHTy peaii3alliyd PETPOBUPYCHBIMH BEKTOPAMH TPAHCIYyIUPYIOT KIETKY IyTeM HH(pEK-
Ul ¥ MHTETpanuy mposupyca. CorylacHO HEKOTOPHIM BapHaHTaM pealn3alliy [ieeBas KIeTKa, Hampumep, T-
KJIECTKa, "TpaHCAYyIUpOBaHA", €CIH OHA COACPIKUT T'€H WIH JIPYTYIO MOCIECIOBATCIFHOCTh MOJIHHYKICOTHIOB,
JIOCTABJICHHYIO B YKa3aHHYIO KIETKY ITyTeM HH()UIUPOBAHUS C IPUMCHEHHUEM BUPYCHOTO WA PETPOBHPYCHOTO
BekTopa. CorinacHO KOHKPETHBIM BapHaHTaM pPEalH3allid TPAHCAYIMPOBAHHAS KIIETKA COICPIKUT OJUH(OIHY)
Wwin OOJIbIIee KOJUYECTBO TEHOB WM JPYTUX MOCIEIOBATEIBHOCTEH MONMHYKICOTHIOB, JOCTABICHHBIX B KJe-
TOYHBIN '€HOM C ITOMOIIBI0 PETPOBUPYCHOTO WIIH JICHTUBHPYCHOTO BEKTOPA.

CornacHO KOHKPETHBIM BapHaHTaM pealn3alliil TPaHCAYIHMPOBAHHBIE BUPYCHBIM BEKTOPOM COTJIACHO Ha-
CTOAIIEMY M300PETEHHIO KIETKHU-X035€Ba, SKCIPECCUPYIOMINE OAWH Win OoJiee OIUITENTHIOB, BBOIAT CyOBeK-
Ty A7 JICUCHHS W/WIH TPEIOTBPAIICHUS B-KIeToYHOTo 310Ka4eCTBEHHOTO HOBOOOpazoBaHust. C APYyTrUMH CIIO-
co0amu, KOTOPBIE CBSA3aHBI C MCIIOJIF30BAaHIEM BHPYCHBIX BEKTOPOB B TEHHOW TE€paluy U MOTYT MPUMEHSTHCS B
COOTBETCTBHH C OTIPEIEICHHBIMU BapHaHTAMH pEaN3allii HACTOSIIEr0 M300PETEHH, MOXXHO O3HAKOMHUTHCS,
HanpuMmep, B uctounukax: Kay, M. A. (1997) Chest 111(6 Supp.):138S-142S; Ferry, N. and Heard, J. M. (1998)
Hum. Gene Ther. 9:1975-81; Shiratory, Y. et al. (1999) Liver 19:265-74; Oka, K. et al. (2000) Curr. Opin. Lipi-
dol. 11:179-86; Thule, P. M. and Liu, J. M. (2000) Gene Ther. 7:1744-52; Yang, N. S. (1992) Crit. Rev. Bio-
technol. 12:335-56; Alt, M. (1995) J. Hepatol. 23:746-58; Brody, S. L. and Crystal, R. G. (1994) Ann. N.Y.
Acad. Sci. 716:90-101; Strayer, D. S. (1999) Expert Opin. Investig. Drugs 8:2159-2172; Smith-Arica, J. R. and
Bartlett, J. S. (2001) Curr. Cardiol. Rep. 3:43-49; u Lee, H. C et al. (2000) Nature 408:483-8.

G. I'enerndecku MOIU(PUINPOBAHHBIC KICTKH

Hacrosmee m3o00peTeHne nmpeaycMaTpruBaeT, COTJIACHO KOHKPETHBIM BapHaHTaM pealii3alliy, KIeTKH, re-
HETHUYECKH MOIU(MUIIMPOBAHHBIE JUIA 3KCIPECCHUU TMPETyCMOTPEHHOro HacTosmuM u3zoopereHuem CAR, mms
MPUMEHEHHUS B JICUSHUH CBS3aHHBIX ¢ B-kieTkamu coctostHud. B HacTosmeM NOKyMeHTe TePMUH "TeHETHUECKH
CKOHCTPYHPOBAaHHBIM" MM "TEHETUYECKH MOJU(DHUIIMPOBAHHBIN" OTHOCUTCS K JOOABJIICHUIO JOIMOJHUTEIHHOTO
reHetndeckoro Marepuana B popme JIHK nnm PHK B 00muit reHeTnaecknii MaTepual B kKieTke. TepMUHBI '"Te-
HETUYECKH MOAM(HUIMPOBAHHBIC KJIETKH", "MOANGHUIMPOBAaHHBIE KJICTKH" U "NepeHanpaBlicHHbIE KIETKU'" HC-
MOJB3YIOTCSL B3aMMO3aMEHsIeMO. B HacTosiieM JTOKYMEHTE TEpPMHH "TeHHAas Tepamus’ OTHOCHTCS K BBEICHUIO
JIOTIOJTHUTENBHOTO reHerndeckoro marepuana B gopme JHK mnm PHK B oOmmuit reneTndeckuit marepuan B
KJICTKE, KOTOPBII BOCCTAHABIMBACT, KOPPEKTUPYET MU MOAUMUITUPYET SKCIPECCHIO T€HA, HITH K €T0 BBEICHUIO
JUTSL OKCTIPECCHU TEPAIIeBTUICCKOTO Imoymnentuaa, Hanpumep, CAR.

CornacHO KOHKPETHBIM BapHaHTaM peallu3alliy IpeayCMOTpeHHbIe HacTosmuM u3obperearneM CAR BBo-
IT ¥ OKCIIPECCUPYIOT B UMMYHHBIX 3()h(DEeKTOPHBIX KIIETKaX TakKUM 00pa3oM, 4TOOBI IIepEeHAIPABIATh UX CIICIH-
(bUIHOCTH Ha TIPEACTABIAIONINN MHTEpEC IENeBON aHTUTEH, HampuMmep, nomunentun BCMA. "MMmmyHHas 3¢-
(hexTopHas KIeTKa" MpeacTaBisieT CO00M IOO0YI0 KIETKY MMMYHHOUM CHCTEMBI, BHITTOJHSIONIYIO OJHY WA OoJiee
s¢dexropHBle GYHKINN (HAIPHMEpP, MUTOTOKCHYECKAs! aKTHBHOCTD ISl KMJUIMHTA KJIETOK, CEKpPEIHs IIUTOKH-
HoB, nHAYKIHMA A3KI] w/mmu K311).

NMMyHHBIE 3(Q(EKTOpHBIE KIETKH COTJACHO HACTOSIIEMY HW300pETEHHIO MOTYT OBITh ayTOJOTHYIHBI-
MH/ayToreHHbIME ("'COOCTBEHHBIMH'") MJIM HEAyTOJOTHYHBIMHU ("HEcOOCTBEHHBIMHU'', HANPHMED, AIIOT€HHBIMH,
CUHTCHHBIMY WJIH KCCHOTCHHBIMH).

" AyTOJIOTHYHBIA" B HACTOSIIEM TOKYMEHTE OTHOCUTCS K KIIETKaM OJHOTO U TOTO XKe CYyOBEKTa.

" AJUIOT€HHBII" B HACTOSILEM JTOKYMEHTE OTHOCHUTCS K KJIETKaM OJHOTO U TOTO € BHUJA, TCHETUYECKH OT-
JMYAIOIIAMCS OT CPABHUBAECMOW KIICTKH.

"CHUHTEeHHBIA" B HACTOSAIIEM JTOKYMEHTE OTHOCHTCS K KJIETKaM JPYTrOro CyObeKTa, TCHETUYCCKU HICHTUY-
HBIM CpaBHHBAEcMOI KIIETKE.

Al

"KceHOreHHBIH" B HACTOSAIICM JOKYMCHTC OTHOCHUTCA K KIIETKaM BHJA, K KOTOPOMY HE€ NPHUHAIICKHUT
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cpaBHHBacMas KieTka. COTJIacHO IPEANOYTUTECIHHBIM BapHAaHTAM PEATU3AI[MH KICTKA COTJIACHO HACTOSIICMY
U300PETECHUIO SBIISIOTCS aJNIOTCHHBIMH.

WnmocTpaTuBHBIE IMMYHHBIE 3 QEKTOPHBIE KIETKH, MCIIOJIB3YEMbIE C TPEAYCMOTPEHHBIMI HACTOSIITIM
nzooperennemM CAR, BxmodaroT T-mamdonutel. Tepmunst "T-knetka" unu "T-mumporuT" NprUHATH B JaHHOK
00acT TEXHWKH W TpeIHa3HAYCHBI I 0003HAUCHHS THMOLMTOB, He3penbx T-mumdonuton, 3pensie T-
TIM(OIUTOB, MOKOATIHUXCS T-TUM(POLINTOB WIN aKTUBUPOBAaHHBIX T-mrMdormToB. T-KiIeTka MOXKET MpeIcTaB-
nsTh coboit xenmmnepHyto T-knmetky (Th), Hanmpumep, xenmnepuyto T-kietky 1 (Thl) wm xennepuyro T-knmetky 2
(Th2). T-KJIeTka MOXKeT MpeJCTaBIATh coboit xemmepHyto T-kinerky (HTL; CD4" T-knetka) CD4 T-ki1eTKy, 1u-
ToTokcudeckyto T-knetky (CTL; CD8" T-knetky), CD4" CD8" T-kietky, CD4' CD8” T-knetky unu T-KieTku
Mr000# apyroi moArpynmel. Jpyrie WLTFOCTPaTUBHBIC MPUMEPBI TOMYJSIIKN T-KIeTOK, MOIXOMANINX IS TIPH-
MEHCHHS COTJIACHO KOHKPETHBIM BapHaHTaM pealln3alliy, BKIIFOYAIOT HeoOydeHHbIe T-KiIeTKH 1 T-KIIeTKH mamsi-
TH.

Kak Oyzer sicHO crieruanucty, Apyrue KISTKA MOTYT TaKKe MPUMCHATHCS B KAUeCTBE MMMYHHBIX 3 Qek-
TOPHBIX KJIeTOK ¢ perientopamu CAR cOTacHO ONMUCAHUIO B HACTOSIIEM JOKYMEHTE. B 4acTHOCTH, HIMMYyHHBIC
3 dexTopuble KIeTkn Takke BmodatoT NK-kmetkn, NKT-kinerku, Herpoduinsl u Makpodarun. MMMyHHBIC
3 dexTopHBIe KIETKH TakKe BKIIOYAIOT MPEIIIeCTBEHHUKH d(H()EKTOPHBIX KIETOK, MIPHYEM MOXKET OCYIIEeCTB-
JISATHCS. MHAYKIHS TUPPEPEHIMPOBKU TAKUX KIIETOK-TIPEIIIECTBEHHUKOB B UMMYHHBIE 3 (DEeKTOpHBIE KIETKH in
vivo mim in vitro. COOTBETCTBEHHO, COTIACHO KOHKPETHBIM BapHaHTaM pealu3allid WMMYyHHAs 3QQeKTOpHas
KJIETKa BKJIIOYAET MPEIIICCTBEHHUKH NMMYHHBIX 3(p(EeKTOPHBIX KIETOK, TaKHe KaK TeMaTOIOATHICCKHE CTBO-
nosele kietku (HSC), conepkammecs B nomynsmuu CD34+ KIIETOK, MPOUCXOIANINX U3 IMYMTOBUHHOW KPOBH,
KOCTHOT'O MO3Ta WJIH MOOWIN30BaHHOW MEepU(EPUICCKON KPOBU, KOTOPHIC MPH BBEICHUN CyObeKTy auddepeH-
UPYIOTCS B 3pelibie UMMYHHBIC 3QQEeKTOpHBIC KICTKH, WK UX AuddepeHInpoBKa B 3peiible IMMYHHEIC 3 dek-
TOpHBIC KJIIETKHA MOXKET ObITh HHAYIIMPOBAHA in Vitro.

B HacrosimeM TOKYMEHTE T€HETHUYECKH CKOHCTPYHPOBAHHBIE MMMYHHBIC 3((EKTOpHBIC KICTKH, COICp-
wamme BCMA-cnennguueckue penentopsl CAR, Moryt HassiBatbes "BCMA-criennpuuecKuMy nepeHarpas-
JIEHHBIMA UMMYHHBIMH 3()PEKTOPHBIMH KIIETKaMHU" .

Tepmun "Knerka CD34+" B HacTOAIIEM JTOKYMEHTE OTHOCHTCS K KJIETKE, SKCIPECCHPYIONICH Ha IMOBEPX-
Hoctr Oenmok CD34. "CD34" B HacTOSIIEM MTOKYMEHTE OTHOCHUTCS K TJIMKONPOTEHHY KIETOYHON MOBEPXHOCTH
(Hanmpumep, 6Ky CHaJOMYIIMHY), YacTO ()YHKIIMOHUPYIOMEMY B KauecTBe ()aKTOpa MEKKJICTOYHOH aare3uu u
3a/ICHCTBOBAaHHOMY TpHU BXoje T-kiaeTok B mMparndeckue y3ibl. [omymsimust kmetok CD34+ BkimoyaeT rema-
TomodTHIeckue cTBOJIOBbIe KiIeTkH (HSC), KoTOphIii Mpu BBEACHUH NAIMEHTY TUGGHEPEHIUPYIOTCS U BHOCST
BKJIQJ BO BCE IreMaTomo3THIeckue JUHUH, B ToM uncie T-kietku, NK-kietkn, NKT-kinetku, HelTpomibl u
KJICTKH MOHOIIMTAPHO/MaKpO(araisHON JIMHHUH.

B HacTosmieM U300peTeHuH MPEeUI0KEHBI CIIOCOOBI MOTYYCHUS UMMYHHBIX 3((EKTOPHBIX KIETOK, KOTO-
peie skcnpeccupyroT CAR, npenycMOTpeHHBIH HACTOSIIMM H300peTeHrneM. COorllacHO OJTHOMY BapHaHTy peald-
3aliU YKa3aHHBIA CIOCOO BKIIFOYACT TPAHCQECKIUIO MM TPAHCAYKIUIO UMMYHHBIX 3(Q(QEKTOPHBIX KICTOK, BEI-
JICIICHHBIX U3 OPTaHMW3Ma UHIWBUAYYMa, TAKHM 00pa30M, UTO YKa3aHHBIC HIMMYHHBIC 3()()EKTOPHBIC KIICTKU IKC-
npeccupyroT oauH win 6onee CAR coryacHo onmrMcaHUIO B HACTOSIIEM TOKyMeHTe. COTflacCHO HEKOTOPHIM BapH-
aHTaM pean3aliy yKa3aHHbIe IMMYHHBIC 3()(peKTOpHBIEC KIETKH BBIICISIOT 3 OpPraHN3Ma HHANBHAYYMa H Te-
HETHYECKH MOAMGHUIMPYIOT 0€3 MPOBEICHUS JOIOIHUTENBFHBIX MAaHUIYIANUH in vitro. Taxkwe KIeTKH MOTYT
3aTeM OBITh HEMOCPEICTBEHHO BBEJCHHI 00paTHO MHAMBHIYyMY. COTIIacHO NOTOJHHUTENHHBIM BapHaHTaM pea-
TM3aIMY yKa3aHHbIE HMMYHHBIE Y(Q(QEKTOpHBIE KIETKH CHadaja aKTUBHUPYIOT W CTHMYJHPYIOT MpOHdepannio
in vitro 1o mpoBeAeHus reHeTdeckoil Moaudukanuu s skcnpeccun CAR. Takum 00pa3oMm, yka3aHHBIC M-
MyHHBIE 3()()EeKTOPHBIC KICTKH MOTYT OBITh KYJIFTHBHPOBAHKI IO W/WIN MOCIC TEHETHYSCKOW MOAU(UKAIUH (T.
€. TPAaHCAYKIUH WK TpaHcekun s dkcnpeccud CAR, MperycMOTPEHHOTO HACTOSIIAM H300PETCHHUEM).

CornacHO KOHKPETHBIM BapHaHTaM pealiu3alliid, A0 IPOBEICHUS MAHUITYIISAIUH in Vitro WM TCHETHYCCKOM
MOTU(DHUKAIIMA UIMMYHHBIX 3(Q(EKTOPHBIX KIIETOK, OMMCAHHBIX B HACTOSIIEM JOKYMEHTE, UCXOIHBIC KICTKHU MO-
JMy4arT OT cyObekTa. CoriacHO KOHKPETHBIM BapuaHTaM peanuzanuu CAR-MomuduiupoBaHHbIC HMMYHHBIC
3¢ dexTopHBIe KIETKH BKIIOYAOT T-keTku. T-KieTKn MOTyT OBITH MOJYYCHBI U3 Psiia HCTOYHUKOB, B TOM YHC-
Jie, HO HEe OTPaHWYMBASCH MEPEUNCICHHBIMA, MOHOHYKJICAPHBIX KJIETOK MepupepruIeckoil KpoBH, KOCTHOTO MO3-
ra, TKaH! TUM(}ATHIECKUX y3JI0B, MYITOBHHHOW KPOBH, TKAaHU BIJIOYKOBOW JKeJIe3bl, TKAHN U3 MOPaKEHHOTO WH-
(eximel yuacTka, acuTa, IIEBPaIbHOTO BBITIOTA, TKAHU CENIE3€HKH U omyxosel. CorflacHO HEeKOTOPBIM BapH-
aHTaM peaim3anuu T-KJIeTKH MOTyT OBITh MOJyYeHBI M3 00beMa KPOBH, B3ATOIO Yy CyOBEKTa, C MPUMEHECHHEM
JF000TO YHCITa N3BECTHBIX CIIEIUANICTY TEXHHUK, TAKUX KaK OCaKACHUe, Hanpumep, pasaenenue B ¢pukore (FI-
COLL™). CorylacHO OIHOMY BapHaHTy peau3alyi KICTKH IMUPKYIUPYIONIEH KPOBU HHIWBHUIyyMa TOTY4JaroT
nocpencteoM adepesa. [Ipoaykr adepesa, Kak MpaBUIIO, COACPKUT TUMQOIMTEL, B TOM guciie T-KIeTKU, MOHO-
IIUTHI, TPAHYJIOIHUTHI, B-KIIETKH, APYTHE SAPOCOICPKANIUC JICHKOIUTBI, SPUTPOIUTHI U TPOMOOIMTEL. COTJIacHO
OJTHOMY BapHaHTY peau3alliyi COOpaHHBIC MMOCPEACTBOM adepesa KICTKH MOTYT OBITh IPOMBITHI JUIs YAaJICHUS
(pakIyK MIa3Mbl ¥ IIOMEIIEHB! B IMOIXOIAIIHH(y10) Oydep miu cpemy i nocienyromeil oopadboTku. Ykas3aH-
HBIC KJICTKH MOTYT OBITh IPOMBITEI ®ChH miu IpyruM moaxosIIUM PacTBOPOM, B KOTOPOM OTCYTCTBYIOT Kallb-
U, MarHuii, ¥ OOJBIIMHCTBO WJIM BCE APYTUC ITUBAJICHTHBIC KaTHOHBI. Kak OyJeT MOHATHO CIEIMaIncTaM B
JAHHOM OONACTH TEXHHKH, 3Tall MIPOMBIBAHIS MOXET OCYIIECTBIATHCA C MPUMEHEHHEM H3BECTHBIX B JaHHOW
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00JTacTH TEXHUKH CIIOCOOOB, HANIPUMEP, C NMPUMEHEHHEM II0JIyaBTOMATHICCKON MPOTOYHON LECHTPUPYTH, Ha-
npumep, kierouHoro npoueccopa Cobe 2991, Baxter CytoMate wiu T.11. Ilociie mpoMbIBaHUST KIETKH MOTYT
OBITH PECYCIICHIMPOBAHBI B PAa3IMYHBIX OMOCOBMECTUMBIX Oydepax WM IPYyroM COJICBOM PacTBOPE, COAepKa-
eM WK He conepxkameM Oydep. CoriaacHo HEKOTOPHIM BapHaHTaM peaii3alliy HeKeIaTeIbHbIe KOMITOHEHTHI
MOJYYeHHOTO TpH adepese obpasna MOTYT OBITh YAAJCHBI W3 KyNbTypaJbHOW Cpebl, I/Ie HETOCPEICTBEHHO
PEeCYCIeHINPOBAHBI KICTKH.

CornacHO HEKOTOPBIM BapHaHTaM peaji3auy T-KIeTKH BBIACIIIOT U3 MOHOHYKJICAPHBIX KIETOK nepude-
pudeckoi kpoBu (MKIIK) myTem im3uca 3pUTPOIMTOB M WUCTONIECHHUS MO MOHOIIUTAM, HANPUMED, IMyTeM IICH-
Tpudyruposanus B rpanuente nepkoura (PERCOLL™). 3ateM ¢ MpUMEHEHHEM TEXHHK TOJOKUTEIBHON WIIH
OTpHUIATENILHOM ceNleKuu (0TOOpa) MOXKeT OBITh BhIJIEICHA crienudrueckas cyonomysnus T-KIeTokK, SKCTpec-
CUPYIOIIUX OJWH WK Oosee u3 cnenyronmux Mapkepos: CD3, CD28, CD4, CD8, CD45RA u CD45RO. Cornac-
HO OJTHOMY BapHaHTy pPeaji3alliy TOMOJHUTEIHHO BEICISIIOT CHCHU(UICCKYIO CyOmomysanuio T-KIeTOK, 3KC-
npeccupyomux CD3, CD28, CD4, CDS8, CD45RA u CD45RO, ¢ npuMeHeHHeM TEXHUK MOJOKUTEIBHOTO WU
oTpunartensHoro oroopa. Hampumep, oboramenne momynsiiuy T-KIETOK ¢ MPUMEHEHUEM OTPHUIIATEIIEHOTO OT-
0opa MOXET OBITh OCYIIECTBJICHO C MPUMCHEHHEM KOMOWHAIIMU AHTHTEN, HAMPABICHHBIX HA MOBEPXHOCTHBIC
MapKepbl, YHUKAJIbHBIEC JIJISI BRIOPAHHBIX ¢ MPUMEHEHWEM OTPHIIATENBHOTO 0TOOpa KieTok. OauH U3 crmocoboB
JUT TIPUMEHEHHUS B HACTOSIIEM JTOKYMEHTE IPEACTaBICH COPTUPOBKOW W/MIM OTOOPOM KIIETOK IOCPEACTBOM
OTPULIATEIBHOW MarHUTHOW MMMYHHOU aJre3uy Wi MPOTOYHOW LIUTOMETPUHU C UCIIOJIb30BAaHUEM KOKTEHIIA MO-
HOKJIOHAJBHBIX aHTUTEN, HAIIPABJICHHBIX Ha MapKephl KJICTOYHOH MOBEPXHOCTH, MPUCYTCTBYIOIMINE HA KIETKaxX
BHIOpAHHBIE C IPHMEHEHHEM OTpHIIATEIbHOTO 0TO0pa. Hampumep, 11 oboramenns CD4™ kIeTkaMu ¢ TpHMe-
HEHHEM OTPHIATEIHHOTO 0TOOpa B KOKTEIIIF MOHOKJIOHAJIHHBIX aHTUTEN, KaK MIPAaBHUJIO, BKIIOYAIOT aHTHTENA K
CD14, CD20, CD11b, CD16, HLA-DR u CD8. Jlns BeIACICHHS MOMYJIANUI KICTOK, MPEICTABISIONINX HHTEPEC
JUTSL TIPUMEHCHHS B HACTOSIIEM H300PETCHUN, MOXKET TAKXKE IIPUMCHSATHCS IIPOTOYHAS ITATOMETPHS H COPTHPOB-
Ka.

MKIIK MoryT GBITh HETIOCPEACTBEHHO FeHETHYECKN MOAN(DHUIMPOBAHBI I SKcTipeccun perentopoB CAR
C MPUMEHCHHUEM CIIOCOOOB, MPEIYCMOTPEHHBIX HACTOSIIUM H300peTeHreM. COrJlacHO HEKOTOPHIM BapHaHTaM
peanmzanun nocie BoiaeneHuss MKITK nomomHUTEIbHO BEIACHAIOT T-TUM(GOIUTHL; COTJIACHO HEKOTOPHIM Bapu-
aHTaM peau3alii U HUTOTOKCHYECKHE, U XennepHble T-TUMQOIUTE MOTYT OBITh COPTHPOBAHEI C MOTYICHUEM
CyOTTomy AN HeOOyUEeHHBIX KIETOK, KIIETOK MaMsATH U 3P (HeKTOpHBIX T-KIeTOK, MO0 10, TUOO ToCcIe TeHETH-
YeCKON MOIU(PHUKAIINN W/HIIH Pa3MHOKEHUSI.

Knetku CD8™ MoryT GBITH MOMYYEHBI ¢ IPHMEHEHNEM CTAHIAPTHBIX cI0co00B. COrlacHo HEKOTOPHIM Ba-
puanTaM peamusanuy kiaetku CD8” 10moNHUTENLHO COPTUPYIOT HA HEOOYUEeHHBIE KIIETKH, EHTPaIbHbIEe KIETKH
naMATHA U 3PPEKTOPHBIE KISTKH MyTeM WACHTU(HUKAINK TTOBEPXHOCTHBIX KJIETOYHBIX aHTUTCHOB, CBA3AHHBIX C
Ka)KJIBIM U3 YKa3aHHBIX THITIOB K1eTok CD8".

CoracHO HEKOTOPBIM BapHaHTaM peanu3anuu HeoOyuennsle CDS' T-muM(OLMTEI XapaKTepU3yIOTCs IKC-
npeccuei GpeHOTHINYECKHNX MapkepoB HeoOydeHHbIX T-kietok, B ToM uncie CD62L, CCR7, CD28, CD3,
CD127 u CD45RA.

CornacHO KOHKPETHBIM BapHaHTaM peaiiu3aliiy T-KICTKH MaMsTH MPUCYTCTBYIOT B O0CHX MOArPYIIaX
CD62L" u CD62L" mumdonnro CD8' nepudepnueckoii kposu. MKIIK coprupytot Ha ¢paximun CD62L° CD8”
1 CD62L'CDS" mocne oxparmmBanus antuTenamu npotus CDS i npotus CD62L. CornacHo HEKOTOPHIM BapH-
aHTaM peau3aliy YKCIPeccHs GEeHOTHITNIECKUX MapKEPOB EHTPAIBHBIX KIETOK MaMATH T-KISTKH BKIIOYAIOT
CD45R0O, CD62L, CCR7, CD28, CD3, u CD127, u oH:M OTpHUIaTeIbHBI 110 TpaH3uMy B. CoriiacHO HEKOTOPHIM
BAapHAHTAM pealM3allii LEHTPAIbHbIE KICTKH NMAaMATH T-KIETKH NpeacTaBisiorT coboit CD45ROY, CD62L",
CD8" T-kneTkn.

CornacHO HEKOTOPHIM BapHAHTaM pean3aluil dPQPeKTOpHbIC T-KIETKH SBISIOTCS OTPHLIATSIHHBIMU IO
CD62L, CCR7, CD28 n CD127, 1 NOJOXUTENbHBIME 110 TpaH3uMy B n nepdopuny.

CornacHo HEKOTOpHIM BapHaHTaM peanms3amuu CD4" T-KneTKH IONONHUTENHEHO COPTHPYIOT HA CyOmomy-
nsmun. Hanpumep, CD4 " xenmnepnbie T-KeTKH MOTYT GBITH COPTHPOBAHEI HA HEOOYUEHHEIE KIIETKH, [IEHTPAIlb-
HBIC KJICTKUA TAMATH U dPPEKTOPHBIC KICTKH IyTeM HICHTU(UKAIUHA KICTOYHBIX MOMYJISIIUNA C aHTHICHAMHU
KIeTouHOM T1oBepXHocTH. CD4" muMQOIUTE MOTYT GBITH MONYYEHBI ¢ MPUMEHEHHEM CTaHJAPTHEIX COCOOOB.
CornacHO HEKOTOPHIM BapHaHTaM peanm3anui HeoOyueHHbie CD4' T-mumdouuts npeacrasiaensi CD45RO’,
CD45RA", CD62L" CD4" T-knerkamu. COTJIacCHO HEKOTOPHIM BAapHAHTAM pean3aliy LeHTpanbHbie CD4
KJICTKH TIAMSTH SBISTIOTCS MONOKUTeNbHBIME 10 CD62L n nonoxwurensaeiMu mo CD45RO. CortacHo HEKOTO-
pBIM BapHaHTaM peanmsarmy dbdexTopasie CD4™ KIETKH ABIAIOTCS OTpULATeNbHBIME Mo CD62L n oTpmma-
tenbHBIME IO CD45RO.

NmmyHHBIE 3G (G eKTOPHBIC KICTKH, TaKue Kak T-KIeTKH, MOTYT OBITh TCHETUYCCKH MOIUMUIIMPOBAHBI TI0-
CJIe BBIJICJICHUS C MPUMEHEHUEM U3BECTHBIX CIIOCOOOB, WM YKa3aHHBIC IMMYHHEIC 3(h()EeKTOPHBIC KIETKA MOTYT
OBITh AKTUBUPOBAHEI M PA3MHOXKEHBI (FITH, B CIIyYae MPEIIICCTBCHHUKOB, MOT'YT IMIPOXOAUTE TU(DHEPEHIIUPOBKY)
in vitro 1o mpoBeAeHUs reHeTrwdeckoil Moauukanuu. CoraacHO KOHKPETHOMY BapHaHTy peau3alliy yKa3aH-
HBIC IMMYHHBIC 3((EKTOPHBIC KICTKHU, TAKUEC KaK T-KJIETKH, TCHETUYCCKH MOAUMDUIIUPYIOT XHMEPHBIMH aHTH-
TCHHBIMH PEICTITOPaMH, MPEIYCMOTPCHHBIMU HACTOSIIUM H300peTeHHeM (HampuMmep, TPAaHCIYIUPYIOT BUPYC-
HBIM BEKTOPOM, COJICPKAIlUM HYKJICHHOBYIO KHCIOTY, Kogupyourylo CAR) 1 3aTeM akTHBHPYIOT U pa3MHOXKa-
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10T in vitro. CornacHo pa3iMYHBIM BapuaHTaM peayM3anui T-KIeTKH MOTYT OBITh aKTHBHPOBAHBEI M Pa3MHOXeE-
HBI JIO WK TIOCTIE TeHeTHYecKor Moandukanuu s skcnpeccnd CAR ¢ npuMeHeHneM crioco0oB COTJIacHO OIH-
canmto, HanpuMmep, B mareHrax CIIA 6352694; 6534055; 6905680; 6692964; 5858358; 6887466; 6905681;
7144575; 7067318; 7172869; 7232566, 7175843; 5883223; 6905874; 6797514; 6867041; n omyOImKoBaHHON
nateHTHOH 3asBke CIIA Ne20060121005.

O06br9HO T-KJIETKH Pa3MHOXKAIOT IyTEM MPHUBEICHIS B KOHTAKT C MTOBEPXHOCTHIO, K KOTOPOH MPUCOCTNHEH
areHT, KOTOPBIA CTUMYJIUPYET acconmupoBanHbiii ¢ komruiekcoM CD3-TCR curnan, u auranz, KOTOPBIH CTUMY-
JUPYyeT KOCTUMYIHPYIONIYI0O MOJIEKYJTy Ha TOBEPXHOCTH yKa3zaHHBIX T-xierok. ITomymsamum T-Ki1eTok MOTyT
OBITH CTUMYJIMPOBAHBI IyTEM NPUBEJICHUS B KOHTAKT C aHTUTETIoM NpoTHB CD3 MM ero aHTHreHCBSA3bIBAIOIINM
¢parmenToM, wiau aHTuTenoM npotus CD2, MMMOOHIM30BaHHEIM Ha MOBEPXHOCTH, WIN IIyTEM IPHUBEICHUS B
KOHTAaKT C aKTHBaTOPOM NpoTenHKHHa3bl C (Hanmpumep, OPHOCTaTHHOM) B COYETaHUH C KAJIBIMEBBIM HOHO(O-
poM. Tarke BKIITOUCHA KOCTUMYJISIIIMS BCTIOMOTATEIBbHBIX MOJIEKYJI HA IOBEPXHOCTH T-KIICTOK.

CoryiacHO KOHKpeTHbIM BapuaHTtaM peanuzaiuu kinetku MKIIK wnu BoiaenenHsle T-KI€TKH TPUBOAAT B
KOHTAKT CO CTUMYJIUPYIOLIMM areéHTOM M KOCTUMYJIMPYIOUIMM areHTOM, HalpuMep, antuTenamu npotus CD3 u
npotuB CD28, 00bIYHO NMPHUCOCTUHEHHBIMU K TpaHyjle WIN IPYrold TMOBEPXHOCTH, B KyJbTYPAILHOH cpeme C
MOXOATIIMME ITUTOKMHAMH, TakuMu kak WJI-2, NJI-7 wumu NJI-15. Jnga crumynsaun niposmdepanuu 1udo
CD4 T-xnetok, mu6o CD8 T-kireTok nucmoyb3ytot antutesno npotuB CD3 u anTuTeno nmpotus CD28. [Toaxomst
JUTSI IPUMEHEHUsI, HallpuMmep, Takue anturena npotuB CD28, kak 9.3, B-T3, XR-CD28 (Diacione, be3ancon,
®pannus), a TakKe Apyrue oOIMEen3BecTHRIC B JaHHON 00JacTi TeXHUKH criocoOwl (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). Anturena npotus CD3 n nporus CD28, nprcoeqrHEHHBIE K OJHOH TOH JKe TpaHyJe,
ciyar B KadecTBe "cypporaTHod" aHTurenmnpesentupytomeii kiuetku (AIIK). CorimacHo npyruM BapuaHTam
peanuzanuy T-KJI€TKH MOTYT OBITh aKTHBHPOBAHBI M CTUMYJHPOBAHBI JUIsl oOecHedeHus Mmposndepanny M-
TAIOUIMMHU KJICTKaMH U MOJIXOJSIIUMH aHTHTENIAMH ¥ IUTOKMHAMHU C TIPUMEHEHHEM CIIOCOOO0B, TAKUX KaK OIH-
cannble B US6040177; US5827642; u WO2012129514.

CoryacHo npyruM Bapuantam peanusanuu uckycctBeHHble AITK (MATIK) momydaroT myTeM KOHCTPYHPO-
BaHUs kieTok K562, U937, 721.221, T2 u C1R Takum oOpa3om, 4ToOBI 00ecIeYnBaTh CTAOMIBHYIO SKCIIPECCHIO
M CEKPELHIO PA3INYHBIX KOCTUMYIUPYIOIINX MOJEKYI U HUTOKHHOB. COTIIaCHO KOHKPETHOMY BapUaHTy pean-
saru HAITK K32 wmm U32 ucnons3yroT st o0ecieueHusT SKCIIOHUPOBAHUS OTHOW MM 00Jiee CTUMYIHPYIO-
IIMX MOJIEKYJ Ha OCHOBE aHTHUTEN Ha ToBepXHOCTH KieTkn HAITK. Dkcnpeccus pa3mmaHbIX KOMOWHAIMA TEHOB
Ha MAIIK MO3BOJSET TOYHO ONPENeNHuTh YCIOBHSA, HEOOXOAMMBIEC JJISI aKTUBAIMK T-KJIETOK YeOBEKa, TaKUM
o6pazom, HAIIK mMoryt ObITh MOANGHUIMPOBAHBI JUIS ONTHMAIBLHOTO Pa3MHOXKEHHS NOATpYyNH T-KIETOK, OTIH-
YaloUMXcs CrielM(pUUECKIMU TPeOOBaHMSAMH K YCIIOBUSIM pocTa M pasHeIMH QyHKImsMu. HAIIK monnepsxuBa-
IOT POCT €X ViVO M NPOJOJDKUTENBEHOE pasMHOKeHne (yHKIMoHanbHEIX CD8 T-kieTok yenoBeka, MpH 3TOM, B
ommyne oT nmpuMeHeHHs1 ectecTBeHHBIX AIIK, HeT HeoOXoaMMoOCTH B 100aBJICHWM SK30TE€HHBIX LIUTOKHHOB.
Homynsiumy T-kieTok MOTyT OBITH pa3MHOKEHBI ¢ npuMmeHeHneM HAIIK, skcrpeccupyromux pa3inyHble KOC-
TUMYJIUPYIOIIAE MOJIEKYJIBI, B TOM YHCJIE, HO HE OrpaHH4mBasch nepeuucieHHeivu, CDI137L (4-1BBL),
CD134L (OX40L), w/mmn CD80 umum CD86. Hakonen, ykazanubsie HAIIK obecrieunBaioT 3¢ ¢GeKTUBHYIO TUIAT-
dhopmy miIs pa3sMHOKEHUST TEHETUIECKH MOIU(UITMPOBAHHBIX T-KIETOK W mojieprkaHus sxcnpeccun CD28 Ha
CD8 T-knerkax. nAIIK, npemnoxennasie B8 WO 03/057171 n US2003/0147869, momHOCTBIO BKIIIOYEHBI B Ha-
CTOSIINN TOKYMEHT ITOCPEICTBOM CCBHUIKH.

CorylacHO oHOMY BapuaHTy peaynmsanuu KieTku CD34+ TpaHCHyIUpYIOT coaepikaiiel HYKICHHOBYIO
KUCIIOTY KOHCTPYKIMEH COTjlacHO HacTosmieMy u3o0pereHnio. CorilacHo HEKOTOPBIM BapHaHTaM pean3alliy
TpaHcayupoBannsle kineTkn CD34+ nuddepeHunpyrorcst B 3penble HUMMYHHBIE 3((EKTOpHBIC KIETKU in Vivo
TIOCJIe BBEICHUS CYOBEKTY, KaK IPaBHUiIO, TOMY e, U3 OpraHu3Ma KOTOPOTO OHH OBbIIM M3HAYaIbHO BBIICIICHEIL.
CorylacHO Jpyromy BapuaHTy peanu3anuu kietkn CD34+ MoryTt ObITh CTUMYJIMPOBAHHI in Vvitro, 10 Bo3xeicT-
BUSI WJIH TIOCTIe TeHeTHYecKoi Moandukanuu peuentopoM CAR corylacHO ONMCaHMIO B HACTOSIIIEM JJOKYMEHTE,
OJTHUM WK OoJiee U3 cienyromux nutoknHos: nurany Flt-3 (FLT3), ¢akrop crBonossix kierok (SCF), dakrop
pocrta u quddepernuporku Merakapuonutos (TPO), NJI-3 u NJI-6, B COOTBETCTBUY C paHee OMUCAHHBIMU CITO-
cobamu (Asheuer et al., 2004; Imren, et al., 2004).

B nHacrosimeM H300peTeHHMH MpensioKeHa MOMYJSIHS MOTUPUITUPOBAHHBIX UMMYHHBIX 3()QeKTOpHBIX
KJIICTOK JUIS JISYEHUS PAaKOBBIX 3a00JI€BaHUH, IIPH 3TOM yKa3aHHbIC MOAM(PHUINPOBaHHbIE IMMYHHEIE 3¢ dexTop-
HBIe KiIeTkn comepkaT CAR cormacHo ommcaHHIoO B HACTOAIIEM JoKyMmeHTe. Hampumep, momyssiuio Mmoaudu-
IIUPOBAHHBIX IMMYHHBIX 3 (PEKTOPHBIX KJIETOK HOIYYaloT W3 MOHOHYKJICAPHBIX KJIETOK MeprueprIecKoit Kpo-
BU (kietok MKIIK), moiny4yeHHBIX OT MalyeHTa, y KOTOPOro AUarHoCTUpOBaHO B-kieTodHoe 310KayecTBEHHOE
HOBOOOpa30BaHUE, OMUCAHHOE B HACTOSILIEM IOKyMEHTE (2yTOJOTHYHBIE NOHOPHI). YkazaHHble kieTkn MKITK
00pa3yloT reTeporeHHyo nomysnuio T-TuMQonnToB, KOTOPBIE MOTYT NPEeACTaBIATh co00it CD4+, CD8+, uin
CD4+ u CD8+ T-muMQpoIuTH.

Krnerkn MKIIK Taxke MOTYT BKJIIOYAaTh JIpyrue LHUTOTOKCHUECKHe JUMQounThl, Takne kak NK-xireTku
unu NKT-kneTku. OKCIpeCCHOHHBIN BEKTOP, HECYIIMH KOAUPYIONIY0 nocnenoBarenbHocTs CAR, mpexycMoT-
PEHHBIH HACTOSAIINM H300peTeHNEM, MOXKET OBITh BBEJICHBI B HOMYJIAIHNIO TOHOPHBIX T-kieTok, NK-kieTok nimm
NKT-keTok denoBeka. Y CIemHo TpaHCAyIMpoBaHHbIe T-KJIETKH, HECYIIUE YKa3aHHBINH 3KCIIPECCUOHHBIN BEK-

-39 -



045264

TOp, MOTYT OBITh COPTUPOBAHEI C MPUMCHCHUEM IIPOTOYHOW ITUTOMETPHH IS BBIICICHUS MOJOKUTEIBHBIX O
CD3 T-kierok, a 3aTeM IOMOJHHUTEIHFHO Pa3MHOXKEHBI JUIS YBEIMYEHHsI KOJMYECTBA YKa3aHHBIX JKCIPECCHU-
pytomux 6emok CAR T-kireTok, Hapsay ¢ aKTHBAIlMEe KIETOK ¢ MpuMeHeHweM aHTuten npotuB CD3, w/wim
aaTuten mpotuB CD28 u NJI-2, wim mo0BIX APYTUX CTIOCOO0B, U3BECTHBIX B JJAHHOHN 007aCTH TEXHUKH, COTJIAC-
HO ONMCAaHMIO B TEKCTE HACTOAIMIETO JAoKyMmeHTa. s KpuokoHcepBammu 3kcipeccupyiomux CAR 6emox T-
KJICTOK, JUIA XpaHEHUS /WM MOTYYCHHS COCTABOB IS MIPUMEHEHUS y CyOBEKTa-4eJI0BEKa, HCIOIB3YIOT CTaH-
mapTHele mporenypsl. COrlacHO OJHOMY BapHaHTY pealu3alliiil TPAHCAYKIHMIO, KyJIbTHBHPOBAHUE W/WIH pas-
MHOXEHHE T-KJIETOK in Vitro OCyIIECTBISIOT B OTCYTCTBHE MPOIYKTOB, MPOMCXOIAIMINX OT HE SBISIOMIUXCS Ye-
JIOBEKOM >KMBOTHBIX, TAKUX KaK (peTajmbHAas TEISUbsi CBIBOPOTKA U (peTajbHast ObIubs CHIBOPOTKA. [locie ocyre-
CTBIICHUS TCHETUYECKON Moaupukaruu rereporenHon momynsanun kietok MKITK monydeHHBIC TpaHCAYyIHPO-
BaHHBIE KJIETKU NPEACTABILSIIOT cOOOH TeTeporeHHYI0 MOMYJISLIUI0 MOAN(MHINPOBAHHBIX KIETOK, COIEpPIKAIINX
HanesneHHbIH Ha BCMA penenrtop CAR, npeycMOTpeHHBIH HACTOSIIUM H300pETEHUEM.

CornacHO JOIOJHHUTENFHOMY BapHaHTy peajM3alliM Ul TeHEeTHYeCKOW MoJudUKalMy JOHOPHOW MOmy-
TSR AMMYHHBIX 3 ()EeKTOPHBIX KIETOK MOXET MPUMEHITHCS CMECh, HATIPUMED, OJTHOTO, ABYX, TPEX, YCTHIPEX,
ISTH WK 00JIee Pa3HBIX SKCIIPECCHOHHBIX BEKTOPOB, TIPHYEM KaXKABIH BEKTOpP KOIOMPYET OTIMIHBIA XUMEPHBIN
AHTUTECHHBIN PEIeNTOPHBIN OEJIOK, MPeayCMOTPEHHBIH HACTOSIINM H300peTeHueM. [lorydaennsie MOAUGHUITUPO-
BaHHBIC MMMYHHBIE 3 (HEKTOPHBIE KISTKH 00pa3yloT CMEUMIAaHHYIO MOMYJISIHI0O MOTU(PHUIMPOBAHHBIX KIETOK,
COJIEPKAIIYI0O HEKOTOPOE KOJIMYECTBO MOAM(PHUIMPOBAHHBIX KIETOK, SKCIpEcCCHpyommx Ooyiee omHOTO Oenka
CAR.

CornacHO OTHOMY BapHaHTy Pealn3alii B HACTOSIIEM H300pPETEHUH IPEATIOKEH CII0CO0 XpaHEHHs TeHe-
TUYECKU MOAUGUIIMPOBAHHBIX dKcpeccupyronux 6enok CAR MMMYHHBIX 3()(hEeKTOPHBIX KIETOK MBIIIH, YEIIO-
BEKa WM I'yMaHU3UPOBAHHBIX KJICTOK, HalleJICHHBIX Ha Ociiok BCMA, BKIOYaOUHiA KPUOKOHCEPBAIMIO yKa-
3aHHBIX UIMMYHHBIX 3((EKTOPHBIX KJIETOK TaKUM 00pa3oM, YTO yKa3aHHBIE KJIETKH COXPaHSIOT JKH3HECIOCO00-
HOCTh TIpU pa3MopaxkuBaHuu. Dpakius UMMYHHBIX 3QQEKTOPHBIX KICTOK, 3kcmpeccupyrommx Oeiaku CAR,
MOXeT OBITh KPHOKOHCEPBHPOBaHA C MPUMEHEHHEM CHOCOOOB, W3BECTHBIX B JIAHHOW OOJIACTH TEXHUKH, IS
o0ecrieyeHns] MOCTOSTHHOTO MCTOYHHWKA TAKHUX KJIETOK JUIA JICUeHHUs B OyaymieM IalnueHTOB, CTPAJAIOIINX CBS-
3aHHBIM ¢ B-kietkamu cocrostHueM. [Ipm HEoOXoaMMOCTH, yKa3aHHBIE KPHOKOHCEPBHUPOBAHHBIE TPaHC(HOPMU-
poBaHHBIE UMMYHHBIE 3()(hEeKTOPHBIE KIETKH MOTYT OBITH Pa3MOPOKEHBI, KyJbTHBUPOBAHBI 1 PAa3MHOKEHBI IS
MOTy9YeHHUS OOJIBIIET0 KOINIECTBA TAKUX KIETOK.

B HacrosimeM goKyMeHTe "KpHOKOHCEPBAIUs/KpHo3aInuTa" OTHOCUTCS K COXPAHCHHIO KJIETOK MyTEM OX-
JaXICHHS 10 TEMITEpaTyphl HIDKE HYJIsL, HanpuMmep (kKak npasuio), 10 77 K nim -196°C (Touka KHIEHUs! KHUIKO-
ro a3ora). KpuosammrHble areHThl 4acTO HMCHOJB3YIOT IPH TEMIIepaTypax HIDKE HYJS A MPeNOTBPAICHHS
MOBPEXICHUS KJICTOK IPH 3aMOPAXHBAHUH MPH HU3KUX TEMIEpaTypax WM HaTPEeBaHUM 10 KOMHATHON TeMIIe-
patypbl. KprosanmrHble areHTHl W ONTHMATbHBIC CKOPOCTH OXJIAXKCHHS MOTYT 00CCIICUNBATh 3alIUTY KIETOK
oT noBpexaeHus. [loaxoasuiye A MPUMEHEHHS KPHO3AIIUTHRIC areHTHI BKIFOUAIOT, HC OTPaHUYHBAsCH MEpe-
yucneHHbiMu, qumetmicyibhokrcun (IMCO) (Lovelock and Bishop, Nature, 1959; 183: 1394-1395; Ashwood-
Smith, Nature, 1961; 190: 1204-1205), rmnepun, momusuHmwinupponmuana (Rinfret, Ann. N.Y. Acad. Sci.,
1960; 85: 576) u mommaTmieHrukoib (Sloviter and Ravdin, Nature, 1962; 196: 48). IIpennouyturensHas CKo-
pocTh oxyaxkaeHust coctaBisier ot 1° 1o 3°C/munyTy. Uepes no MeHbIIeH Mepe Ba 4aca Temreparypa T-KieTok
nocturaeT -80°C ¥ OHU MOTYT OBITh TIOMEIICHBI HETIOCPEACTBEHHO B KUAKUHN a30T (-196°C) mis mOCTOSHHOTO
XpaHeHHs, HallpUMep, B COCY IS JOJITOBPEMEHHOTO KPHOTEHHOTO XPaHEHHSI.

H. Crioco6s1 momyuenust T-Ki1eTok

T-KJIeTKH, MOTyYeHHBIE ¢ MPUMEHEHHEM CIOCO00B, MPEAYCMOTPEHHBIX HACTOSIINM H300pETCHHEM, II0-
3BOJISIIOT MTOJTy4aTh YCOBEPIICHCTBOBAHHBIC KOMIO3HIIMH /IS aONTUBHOW MMMyHOoTepanuu. be3 orpanmueHus
KaKOW-TM00 KOHKPETHOW TEOPHEH, CUUTAETCS, YTO KOMIO3UIMK C T-KiIeTKamH, MOoJydeHHbIe ¢ IPUMEHEHHUEM
Croco00B, MPEAYCMOTPEHHBIX HACTOSIIIUM H300pETEHHEM, OTIMYAIOTCS YIYYIICHHBIMH XapaKTePHCTUKAMH, B
TOM YHCIIE TIOBBIIIIEHHOW BEDKMBAEMOCTBIO, PA3MHO)KEHHEM IIPH OTHOCHTEIEHOM OTCYTCTBHH AU (HEpEHIINPOB-
KH, ¥ TIEPCUCTEHTHOCTBIO in vivo. COrJIacCHO OTHOMY BapHaHTy PealIn3allH Crioco0 MorydeHus T-KIeTOK BKIIIO-
YaeT MPHUBEJCHUE YKa3aHHBIX KIIETOK B KOHTAKT C OJHUM MU O0Jiee areHTOB, MOYTHUPYIOIIUX KICTOYHBIA CHT-
HanbHBIA PI3K-myTs. CornacHo 0fHOMY BapHaHTY peanu3alyy crocod mosydeHust T-KIeToK BKIII0OYaeT pHBe-
JICHHE YKa3aHHBIX KJIIETOK B KOHTAKT C OJHHM WM OOJIee areHTOB, MOAYJIUPYIOMIUX KICTOYHBIH CUTHANBHBINA
nyth PI3K/Akt/mTOR. CoriacHo pa3nuyHbIM BapHaHTaM peain3aliy yKa3aHHbIe T-KJIETKH MOTYT OBITB IOJy-
YCHBI U3 JIFOOOT0 MCTOYHHMKA U MPHUBEICHBI B KOHTAKT C YKa3aHHBIM arcHTOM BO BpeMmsl (ha3bl aKTHUBAIMU H/HIH
Pa3sMHOXKEHHUS B IIpoliecce moydeHus. Mroropsie kommosuiwn ¢ T-kiaeTkaMu 00orameHsl 001a1alonMy Jud-
(hepeHIMPOBOYHBIM MTOTCHIIMAIIOM T-KJIETKaMH, CIIOCOOHBIMH K MPOJU(Epaui U dKCIPECCHHA OJHOTO HIIH 00-
nee u3 cnenyromux omomapkepos: CD62L, CCR7, CD28, CD27, CD122, CD127, CD197 u CD38. CornacHo
OTHOMY BapHaHTy pealn3aliyl MONMYJLIIHN KIETOK, cofepiKamiie T-KIeTKH, KOTOpble ObIIH 00paboTaHBl OAHUM
nnu 6onee maruouropamu PI3K, oGoramaror momyssmueit CD8+ T-kiIeToK, KOIKCIPECCUPYIOMUX OMHUH HIIH
Goutee, wH Bee u3 crnenyrommx onomapkepos: CD62L, CD127, CD197 u CD38.

CornacHO 0OIHOMY BapHaHTy peaJM3aliy MOJy4aloT MOIU(PHUIIMPOBaHHbEIE T-KIETKH, OTINYAIOIINecs CO-
XpaHEHHEM ypPOBHEW Iposudepanuy U yMeHblleHneM nudQepeHupoBkr. CoriacHo KOHKPETHOMY BapHaHTY
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peanm3anuu T-KJISTKH MOTYYaOT MyTEeM CTUMYIIIUU T-KIETOK IS MX aKTUBAIMH M TPOJH(Epanny B IPUCYT-
CTBHH OIHOTO WM 0OJee CTUMYJHMPYIOUINX CUTHAIOB U arcHTa, KOTOPBIA IMPEACTABISAET COOONH WHTHOHTOP
PI3K-mmyTH KJI€TOYHOHN CUTHATH3AIUH.

3arem T-kneTku MoryT ObITh MoaupuIMpoBaHbl st dKcnpeccun pernentopoB CAR npotus BCMA. Co-
TJIACHO OJHOMY BapHaHTY peann3anuil T-KIeTKH MOAUMUIMPYIOT MyTeM TPAHCAYKLIMH YKa3aHHBIX T-KIETOK
conepxxamuM CAR mporuB BCMA BHUPYCHBIM BEKTOPOM COTJIACHO HacTosmeMy n3o0peTenno. CoriacHo Orl-
pelneNeHHOMY BapHaHTy peann3anuu T-KIeTKH MOIUGHUIMPYIOT IO CTUMYJIILUN M aKTHBALMU B IPUCYTCTBHH
naruouTopa PI3K-mmyTn kierounoit curaanuzanuu. COryiacHO JpyroMy BapHaHTY peanu3anyu T-KIeTKH MOJU-
(GUIUPYIOT MOCIEC CTUMYIISIAN M aKTUBAIIUH B MIPUCYTCTBUU HHrHOUTOpa PI3K-nyTH KIIETOYHO!N CHTHATH3AIHH.
CoriacHO KOHKPETHOMY BapHaHTY peanu3anud T-KISTKH MOIU(PHUIUPYIOT B peesaX Mepruoia, COCTABISIONIC-
ro 12 gacos, 24 gacos, 36 yacoB miaH 48 4acoB mocje CTUMYJISALUHM U aKTUBAllMU B MPUCYTCTBUHM MHrHOUTOpA
PI3K-nmyTH KJ1€TOYHOI CUTHATM3aLKN.

IMocne aktuBaru T-KIIETOK yKa3aHHBIC KJICTKH KYJIBTUBHUPYIOT U oOecriedcHus nponudepanyn. Kyib-
TUBHUpOBaHKE T-KJIETOK MOKET OCYILECTBIISITHCS HA MPOTSHKEHUU 0 MeHbIel mepe 1, 2, 3, 4, 5, 6 unu 7 aHe,
10 MEHbIIIEH Mepe 2 Heaelnb, 0 MeHbIel mepe 1, 2, 3, 4, 5 wn 6 mecsitieB wim Oonee, u BKIO4ath 1, 2, 3,4, 5,
6,7,8,9, 10 wu 6oyiee payHA0B pa3MHOKEHUS.

CornacHO pa3NUYHBIM BapHaHTaM peali3aIliiil KOMITO3UINH ¢ T-KJIeTKaMH HOITyJaloT B MPUCYTCTBUH O
Horo miu OoJiee mHrHONTOpa IMyTH PI3K. YKa3aHHble MHTHOUTOPHI MOTYT OBITh HAIlEJICHBI HA OJWH WM OoJiee
BUJI aKTUBHOCTH B paMKaX IyTH, WIN Ha CIUHCTBEHHBIN BUJI aKTUBHOCTH. be3 orpaHmdeHuss KakoW-mmbo KOH-
KPETHOM TeopHer mpenroaraercs, 9To o0paboTka win npuBeaeHne T-KIeTOK B KOHTAKT C OJHUM Mid Ooiee
uaruouropamu myta PI3K Bo Bpems (a3 cTUMymnSImM, aKTUBAIMU W/WITU PA3MHOXKCHHS IIPOIecce MOTYICHUS
MPEUMYIIECTBCHHO YBEIHMYMUBACT COJCPKAHHE MOJOIBIX T-KJIETOK, TakuM o0pa3oM oOecrieurBas MOTYYCHUE
VIIYYIICHHBIX TEPANEeBTHUCCKUX KOMITO3uUIHii ¢ T-KieTkaMu.

CornacHO KOHKPETHOMY BapHaHTy pealiu3alliy IPEIoKeH croco0 yBenuueHus mponudepanuu T-KIeTok,
IKCIPECCUPYIOIMUX CKOHCTPYHUPOBaHHBIA T-KieTouHBIA perenTop. Takue crnocoO0sl MOTYT BKJIIOYATh, HAIPH-
Mep, B3SITHE UCXOAHBIX T-KIIETOK Y CyOBEKTa, CTUMYJISIIHAIO M aKTHBAIIMIO YKa3aHHBIX T-KIETOK B MPHCYTCTBUU
omHoTO WK 6osee nHrHONTOPOB MyTH PI3K, Momudukanuio ykazanueix T-kietox mis axcnpeccuu CAR mpo-
B BCMA, Hanpumep, CAR k BCMAO02, 1 pa3MHOXeHHE YKa3aHHBIX T-KJIETOK B KyJIbTypeE.

CornacHo OIpenecHHOMY BapHaHTy peau3alliy MPeI0KeH CIOCO0 MOTYYEeHUS MOy T-KIeToK,
00oTaIeHHBIX KIETKaMH, SKCTIPECCUPYIONTMMH OJWH WK Oosiee u3 cneayronmux omomapkepos: CD62L, CCR7,
CD28, CD27, CD122, CD127, CD197 u CD38. CoryiacHO OJHOMY BapHaHTy peaau3andud MoJiojable T-KIeTKH
coJiepKaT OJUH WU OoJiee U3 CICAYIOMHMX Ouonormueckux mMapkepor: CD62L, CD127, CD197 u CD38; wim
BCe yKazaHHbIe Omomapkepbl. COTNIaCHO OJHOMY BapHaHTy pealli3alliy MpPEeUIOKEHBI MoJjojable T-KIeTku, B
KOTOpBIX He skcnpeccupytorcst CD57, CD244, CD160, PD-1, CTLA4, TIM3 u LAG3. CoriacHo onucaHuio B
Pa3IMYHBIX pa3zesiaX HACTOAIIETO JOKYMEHTa YPOBHH IKCIIPECCHU OMOMAapKEPOB MOJIOIBIMU T-KIIETKAMH COOT-
HOCSAT C YPOBHSIMH 3KCIIPECCHU TaKUX MapKEpOB B MOMyIANUsIX Ooiee aud(hepeHIMPOBAaHHBIX T-KJIETOK WA
UMMYHHBIX 3Q()EKTOPHBIX KIIETOK.

CornacHO OJHOMY BapHWaHTy peajH3alid B KAadeCTBE MCTOYHMKA T-KJIETOK B cmocobax moiydenus T-
KJIETOK, TPEIyCMOTPEHHBIX HACTOSIIUM H300pPETEHHEM, MCIOIB3YIOT MOHOHYKIICAPHBIE KJICTKH Tepudepude-
ckoit kpoBH (knetkn MKIIK). Kietkn MKIIK 00pa3yioT reTeporeHHyo MOmyJsauio T-TuMGOIUTOB, B KOTO-
pyto mMoryt Bxoauts CD4", CD8', nin CD4" u CD8' T-nmuMQOUKTHI, 1 KOTOpas MOXKET BKJIIOYATh APYTHE MO-
HOHYKJICApHbIE KIETKH, TakKHe Kak MOHOTIUTHI, B-kietku, NK-kimetkn 1 NKT-kineTkn. DKCpecCHOHHBIN BEKTOP,
coJep kKAl MOIMHYKIeoTH, Koaupyromuii ckoHcTpyupoBanHeli TCR umun CAR, mpenycMOTpeHHBIH Ha-
CTOSIIMM H300pETCHUEM, MOXET OBITh BBEICH B IMOMYJALUIO TOHOPHBIX T-kietok, NK-kmerox wmmm NKT-
KJICTOK YeJOBEKa. YCICIIHO TPAHCAYIMPOBAaHHBIC T-KIETKH, HECYIIHME YKAa3aHHBIA IKCIPECCHOHHBIN BEKTOp,
MOTYT OBITH COPTUPOBAHBI C MPUMEHEHHUEM MPOTOYHON MUTOMETPUH JUIS BBIICICHUS MOJOXHUTEIBHBIX 10 CD3
T-KIIeTOK, a 3aTeM Pa3MHOXCHBI JUIS YBEIMICHUS YUCIIa MOAUGUIIMPOBAHHBIX T-KIIETOK, HApSITy C aKTUBAIMEH
KJIETOK ¢ IpMeHeHueM anturen npotuB CD3 u wm anturen nporus CD28, a Taxxe WJI-2, NJI-7 w/uma UJI-15
WIIH JIIOOBIX JPYTUX CIOCOOOB, M3BECTHBIX B JAHHOW OONACTH TEXHUKH, COTIIACHO ONMCAHMIO B TEKCTE HACTOS-
IIETO JOKYMEHTA.

Crioco0b1 mMoNTy4eHus, MPeTyCMOTPEHHBIE HACTOSIIAM H300pETCHHEM, MOTYT JIOTIOJIHUTEIHHO BKIIOYAThH
KPHOKOHCEPBAINI0 MOAUDHITUPOBAHHBIX T-KIIETOK /ISl XpaHEHUS W/WIIM BBEJICHHUSA B COCTaB ISl IPUMEHEHHS Y
cyOBeKkTa-uenoBeka. T-KIeTKH KPHOKOHCEPBUPYIOT TAKUM 00pa3oM, 4TOObI OHH COXPAHSIIN KU3HECITOCOOHOCTh
IpY pa3MopaxXuBaHUU. [Ipy HEOOXOAMMOCTH, YKa3aHHBIE KPHOKOHCEPBHPOBAHHBIE TPAHC(HOPMHUPOBAHHBIE MM-
MyHHBIC 3()(EKTOPHBIC KICTKH MOTYT OBITH Pa3MOPOXKCHBI, KyJbTHBHPOBAHBI M PA3MHOXKCHBI JJISI TOTYYCHUS
OOJNBIINX KOJMYECTB TAKUX KIETOK. B HacTosmeM JOKyMEHTE "KPHOKOHCEPBALUSA/KPHO3aIHUTa" OTHOCHUTCS K
COXPaHCHHIO KIICTOK ITyTEM OXJIAXKICHUS IO TEMIICPaTyphl HIDKE HYJISI, HanmpuMep (Kak mpaBmio), mo 77 K wm -
196°C. (TouKka KUTCHH XKUAKOTO a30Ta). Kpruo3amuTHbIe areHThl 9acTO MCIIONB3YIOT NP TEMIIEpaTypax HUKE
HYJIS JUTS TIPEIOTBPAILICHIS TTOBPSKICHHS KJIETOK MPU 3aMOPaKUBAHHUU TIPH HU3KUX TEMIIEpaTypaxX MU Harpe-
BaHUM JJO KOMHATHOW TeMIlepaTypsl. Kpro3amuTHbIC areHThl U ONTHMAJBHBIC CKOPOCTU OXJIAXKICHHS MOTYT
o0ecreunBaTh 3aIIUTy KIETOK OT MOBpexIeHus. [loaxoasaimue s NMpUMEHEHHS KPHO3AIIUTHBIC areHTHI BKITIO-
YaloT, HE OTPaHUYMBA’ICH MepedncieHHbMU, nuMmeTmicyinbdokenn (IMCO) (Lovelock and Bishop, Nature,
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1959; 183: 1394-1395; Ashwood-Smith, Nature, 1961; 190: 1204-1205), ruuuepuH, MOJIUBHHUITUPPOIUINH
(Rinfret, Ann. N.Y. Acad. Sci., 1960; 85: 576) u momuytunenrimkoins (Sloviter and Ravdin, Nature, 1962; 196:
48). [IpeanodruTenpHas CKOPOCTh OXJIAXKICHUS cocTaBisieT oT 1° no 3°C/munyTy. Uepes o MeHsbIel Mepe 1Ba
gaca temneparypa T-knetok gocturaet -80°C 1 OHH MOTYT OBITh IIOMEIICHBI HEMOCPEACTBEHHO B YKHIKHMA a30T
(-196°C) myist MOCTOSTHHOTO XpaHEHUs, HAIPUMED, B COCY JUIS JOATOBPEMEHHOTO KPHOTEHHOTO XPAHEHUSI.

1. T-xnetTku

Hacrosimee n300perenne npenycMaTpyuBaeT HONTyYeHHE YCOBEPIIEHCTBOBAHHBIX KOMIO3UIMH C HECYIIHU-
mu CAR T-xnerkamu. T-KIeTKH, HCTIONb3yeMble A1 mosrydaeHns Hecymux CAR T-kineTok, MOTYT OBITH ayTOJIO-
TUYIHBIMU/ayTOTeHHBIME ("'COOCTBEHHBIMU'") WM HEayTOJOTHIHBIMHU ("'HECOOCTBEHHBIMH', HAIIPUMEP, AJUIOTCH-
HBIMH, CHHI'€HHBIMH WJIM KCEHOT€HHBIMH). COTIIaCHO MPEeNNOYTHTENbHBIM BapHaHTaM peali3aliy yKa3aHHBIE
T-KJIeTKH TOIyYaloT 0T cyOBsekTa-MiekonuTaronero. CoriacHo 6oiee MpeanovYTUTeIFHOMY BapHaHTy peannsa-
UM yKa3aHHbIe T-KIETKH MOIydaloT OT cyObekTa-npuMara. CorimacHo Hanbojee MpearnouTHTEIFHOMY BapHaH-
Ty pean3anuy yKa3aHHbIe T-KIETKH MOy4JaroT OT CyOBhEeKTa-4eJI0BeKa.

T-KJIETKH MOTYT OBITh TOTYYCHBI U3 Psa UCTOYHUKOB, B TOM YHUCIIC, HO HE OTPAHUYHMBASICh TICPCUNCIICH-
HBIMH, MOHOHYKJICAPHBIX KJICTOK Mepudeprueckoil KpOBH, KOCTHOTO MO3Ta, TKaHU THUM(ATHIECKUX y3IIOB, My-
TMOBUHHOW KPOBH, TKAHU BIJIOYKOBOM JKEJIE3bI, TKAHU IMOPAKCHHOTO HH(EKIMEH yJacTKa, aclluTa, INIEBPaIbHOTO
BBINOTA, TKAHU CENIC3CHKH U omyxojei. COraacHO HEKOTOPBIM BapHaHTaM pealu3aliu T-KIeTKA MOTYT OBITh
MOJy4eHbI U3 00beMa KPOBH, B3SITOTO Y CyOBEKTa, C IPUMEHEHHEM JII000T0 YHCIIa TEXHHUK, N3BECTHBIX CIICIHa-
JMCTY, HalpUMEp, OCaXICHUS, Takoro Kak pasaenenue B ¢ukoiure (FICOLL™). CornacHo oJHOMY BapHaHTY
peanu3anuy KJISTKA HUPKYIUPYIOIIEH KpOBH MHIUBHIYYMa TOJIy4aloT ¢ IpuMeHeHueM adepesa. [Ipoxykr ade-
pesa, Kak IpaBUIIO, COACPKUT JIUMGPOLUTHI, B TOM duciie T-KIeTKH, MOHOIIUTEI, TPaHyJIOIHTHL, B-KkieTku, apy-
THE SOPOCOAEpIKaIINe JICHKOIMTHI, SPUTPOLUTHI M TpoMOOIHTH. COTIacHO OJHOMY BAapHAHTy peaH3allid
KJIICTKH, COOpaHHbIE C MPUMEHEHNEM adepes3a, MOTYT OBITh TIPOMBITHI IS YAAJICHUS (paKIUH [UIa3Mbl U ITOMe-
IMIeHBI B MoAXoAsmuid Oydep mimum cpeny mns mociemyromei oopadotku. Kietkn MoryT ObITh TpoMbITl PCh
WIN IPYTUM TIOAXOISIINAM PAacTBOpE, HE COAEPIKAIeM KalbLs, MarHus, M OOJBITMHCTBA WIH BCEX OPYTHUX AH-
BaJICHTHBIX KaTHOHOB. Kak OyieT MOHATHO cIelHMaIncTaM B JaHHOW OOIACTH TEXHUKH, dTAll IPOMBIBAaHHUSI MO-
JKET OCYILECTBISITHCSA C IIPUMEHEHHUEM CIIOCOOOB, U3BECTHBIX B JIAHHOM 00JIACTH TEXHUKH, HAIIpUMEp, C IpUMe-
HEHUEM I0JTyaBTOMaTHYECKOH MPOTOYHOH LeHTpHu(yry, HarpuMep, KieTouyHoro nporueccopa Cobe 2991, Baxter
CytoMate niu T.11. Ilocne poMBIBaHUS KJIETKH MOTYT OBITH PECYCIIEHANPOBAHBI B PAa3IMYHBIX OMOCOBMECTH-
MBIX Oydepax WiIn IpyroM COJIEBOM pacTBOpE, COAEpIKALIeM MIH He cojeprkaiieM Oydep. CoriacHo HEKOTOPBIM
BapuaHTaM peasi3aluy HexKelaTelbHble KOMIIOHEHTHI TT0Jy4eHHOTo Ipu adepe3e oOpaslia MOTryT ObITH yaase-
HBI U3 KyJIbTYPaJIbHOM Cpelbl, B KOTOPOH HETIOCPEACTBEHHO PECyCICHANPOBAHBI KIETKH.

CornacHO KOHKPETHBIM BapHaHTaM PEaIH3alyd B CHOco0aX MOJIYUYCHHUS, MPETYCMOTPEHHBIX HACTOSIINM
M300peTEeHNEM, UCTIONB3YIOT MOMYJISAIINIO KIETOK, cofepkaintyto T-kierku, Hanpumep, kiaetku MKIIK. Cormac-
HO IpYTHM BapHaHTaM pealiu3alliid B CIIOCO0axX MOIyYeHUs, NMPEeIyCMOTPEHHBIX HACTOSIINM H300pETCHHEM,
WCTIONB3YIOT BBIICIICHHYIO WM OYHIICHHYIO MOMyIBIIuio T-kimeTok. KieTkin MoryT OBITh BBICIECHBI M3 MOHO-
HYKJICAPHBIX KIIETOK mepudepudeckoit kpoBu (kimetok MKIIK) myreM nmu3uca 3pUTPOIMTOB M UCTOIIEHUS IO
MOHOIIUTaM, HampuMep, ImyTeM leHTpudyrupoanus B rpaauente nepkouia (PERCOLL™). CoracHO HEKOTO-
pBIM BapuaHTaM peanusanuu nociie Beiaeiaerus MKIIK u muroTokcuueckne, U xenmnepHbie T-muM@oIuTsl Mo-
TyT OBITh COPTHUPOBAHBI HA CYOIOMYIAUSIX HEOOydeHHBIX T-kieTok, T-kieTok mamsatu U dPQPekTopHBIX T-
KJIETOK, JIN0O 10, 1100 1ocie akTHBAIMH, Pa3MHOKEHHUS U/ TeHETHIECKOW MOAN(UKALINH.

JIONIOTHUTENBEHO MOXKET OBITH BBIJEJICHA C IPUMEHEHUEM TEXHHK IOJIOKUTEIBHOTO MIIM OTPUIATEIILHOTO
otOopa crenuduyeckas cyonomyanus T-KIeTok, 3KCIIPECCUPYIONINX OAMH WK 0oJiee U3 CIeAYIOUIUX MapKe-
poB: CD3, CD4, CD8, CD28, CD45RA, CD45RO, CD62, CD127 u HLA-DR. CornacHo 0THOMY BapuaHTy pe-
aNM3aluy ¢ MIPIMEHEHNEM TEXHUK ITOJIOKHUTEIHHOTO UM OTPHUIATEIHFHOTO 0TOOpa TOTIONHUTEIHHO BBIACISAIOT
CIIEMUPUIECKYI0 CyOmOmysauio T-KIeTOK, dKCIPECCUPYIOMUX ONWH MU OoJjiee MapKepOB, BBIOPAHHBIX W3
rpynmsl, cocrosmeit u3 i) CD62L, CCR7, CD28, CD27, CD122, CD127, CD197; umu ii) CD38 umu CD62L,
CD127, CD197 u CD38. CoryiacHO pa3JIMYHBIM BapWaHTaM peaju3allid IOJIyYeHHbIE KOMITO3UIMU ¢ T-
KJIETKaMH{ He HKCIPECCHPYIOT WIH IO CYIIECTBY HE SKCIIPECCHPYIOT OAWH WIH 00Jiee U3 CIEAYIOMHUX MapKEPOB:
CD57, CD244, CD160, PD-1, CTLA4, TIM3 n LAG3.

CornacHO OJHOMY BapHaHTy peaJM3alldy dKCIPECCHs OIHOTO MM OoJjiee M3 MapKepoB, BHIOPAHHBIX M3
rpynisl, cocrosimen uz CD62L, CD127, CD197 u CD38, Bo3pactaeT no MeHbIIel Mepe B 1,5 pasa, o MEHbIIEH
Mepe B 2 pa3a, 10 MEHbIIEH Mepe B 3 pa3a, o MeHbIIel Mepe B 4 pa3a, IO MEHbILIEH Mepe B 5 pa3, 10 MEHbIIEH
Mepe B 6 pa3, o MeHbIel Mepe B 7 pa3, IO MEHbIIEH Mepe B 8 pa3, M0 MeHbIIel Mepe B 9 pa3, o MeHbIIeH
Mepe B 10 pa3, mo MeHbIIeH Mepe B 25 pa3 win 0ojiee 0 CPAaBHCHHIO C DKCIPECCUCH B MOMYISAINH T-KICTOK,
AKTHBUPOBAHHBIX M Pa3MHOXEHHBIX B OTCyTCTBHE MHTHOHUTOpa PI3K.

CornacHO OJHOMY BapHaHTy pealn3alliil SKCIPECCHsl OIHOTO WM Oojiee M3 MapKepoB, BEIOPAHHBIX W3
rpynmsl, coctosmieit uz CDS57, CD244, CD160, PD-1, CTLA4, TIM3 u LAG3, cHuXaeTcsi 0 MEHbBIIIEH Mepe B
1,5 pa3a, mo MeHbIIeH Mepe B 2 pasa, I0 MEHBIIIeH Mepe B 3 pa3a, [0 MeHbIIIeH Mepe B 4 pasa, o MEHBIIIeH Mepe
B 5 pas, 1o MeHbIIIel Mepe B 6 pa3, o MEHBIIEH Mepe B 7 pa3, o0 MeHbIIIeld Mepe B 8 pa3, 1o MeHbIel Mepe B 9
pas, mo MenbIeit Mmepe B 10 pa3, mo MeHbIIel Mepe B 25 pa3 uinu 6oJiee 1Mo CpaBHEHUIO ¢ TIOMyJAuen T-KIeTok,
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AKTHBUPOBAHHBIX M Pa3MHOXEHHBIX B IPUCYTCTBUU nHruoutopa PI3K.

CornacHO OJJHOMY BapHaHTY peajH3alliy CIOCOOBI OIyYeHUs MPEAYCMOTPEHHYIO HACTOSIINM H300peTe-
HHEM oOecTednBaoT yBenmdeHne uncia Hecymux CAR T-xieTok, comepikamux OAWH WM 0ojee MapKepoB
HeoOyUeHHBIX MM obnamaromux AUPQGEpeHINPOBOYHBIM MOTEHIMATOM T-KieTok. be3 orpaHmueHus Kakou-
MO0 KOHKPETHOH TEOpPHEH aBTOPHI HACTOAIIETO M300PETCHHSI CUMTAIOT, YTO OOpabOTKa MOMYJSIUU KIIETOK,
conepkamieit T-kneTku, oqHuM nin 6osee mHruouTOopamu PI3K, mpuBoaNT K CTUMYIISIIN Pa3MHOKEHUS 00JIa-
Jmaronx nuddepeHIMPOBOYHBIM TTOTEHITHAIOM T-KJIETOK U obecrieduBaeT 0osiee HalIeKHYI0 U 3PPEKTUBHYIO
aJIONTHBHYIO MMMYyHOTepanuio HecymuMu CAR T-kieTkaMu 1O CPaBHEHHUIO C CYIIECTBYIOIIMMH BapHaHTAMU
tepanuu HecymuMu CAR T-knetkamu.

WnmrocTpaTHBHBIE TPUMEPBI MAPKEPOB HEOOYUYCHHBIX WM oONamaromux AuddepeHInpOBOYHBIM MTOTCH-
uanoM T-KIETOK, YPOBHH KOTOPBIX MOBBIMICHBI B T-KJI€TKAX, MOIYYCHHBIX C MPUMEHCHHEM CIIOCOOOB, MPEIy-
CMOTPCHHBIX HACTOSIIMM W300peTeHHEM, BKIIOUYAIOT, HE OrpaHHdYuBasch nepeurcieHubivu, CD62L, CD127,
CD197 u CD38. CornacHO KOHKPETHBIM BapHaHTaM peaju3alii HeoOydeHHbIe T-KJIETKH He SKCIPECCUpPYIOT
WK TIO CYIIECTBY HE IKCIPECCUPYIOT OJMH WK Oojee u3 ciaenyromux Mapkepos: CD57, CD244, CD160, PD-1,
BTLA, CD45RA, CTLA4, TIM3 u LAG3.

Uro kacaercst T-kieTok, momy i T-KIETOK, OTydeHHBIE B pe3yabTaTe MPUMEHECHUS Pa3INnIHbIX METO-
UK Pa3MHOXKCHHS, MPEIYCMOTPEHHBIX HACTOSAIIMM M300pEeTeHHEM, MOTYT OTJIMYAThCS PAa3THYHBIMU CIIeIU(H-
YeCKIMH (DEHOTUTIIYECKUMH CBOHCTBAMH B 3aBHCHMOCTH OT 3aJ€HCTBOBAHHBIX yCI0BUil. COTTIaCHO Pa3THIHBIM
BapHaHTaM peajii3aliy Pa3MHOKEHHBIC TIOMYJISIHUN T-KIEeTOK comepKaT OIuH WiIH OoJee U3 cIeayromux heHo-
tunmaeckux Mapkepos: CD62L, CD127, CD197, CD38 u HLA-DR.

CoriacHO OJHOMY BapHaHTy peajM3alliy Takhe (EHOTHIHUYECKHE MapKephl BKIIOYAIOT YCHIICHHYIO JKC-
npeccuto ogHoro min 6osiee u3 Mapkepo CD62L, CD127, CD197 n CD38, win Bcex yka3aHHBIX MapKepoB.
CoriacHO KOHKPETHBIM BapuaHTaM peanu3aimu pasMHokaroT CD8 T-muMponuTsl, XapakTepU3yoOIecs dKC-
npeccuei eHOTUIIMYECKUX MapKepoB HeoOy4deHHBIX T-KkineTok, B ToM unciae CD62L, CD127, CD197 u CD38.

CornacHO KOHKPETHBIM BapUaHTaM PEATH3alN Pa3MHOKAIOT T-KICTKH, XapaKTepU3YIOIIHECs SKCIIPECCH-
eil (PEHOTUITMIECKUX MapKEPOB IEHTPATBHBIX T-KJIETOK MaMsTH, BKIIOYAOMINX MoJoXuTenbHble 1o CD45RO,
CD62L, CD127, CD197 u CD38 u oTpuniatenbHble 1Mo rpan3umy B kineTkn. CorimacHO HEKOTOPBIM BapHaHTaM
peanmsanuy yKa3aHHbIC LEHTpadbHble T-KIETKH MaMsTH mpeacTaBisior coboit CD45RO’, CD62L', CD8" T-
KIICTKH.

COracHO HEKOTOPHIM BApHAHTAM peanu3annn pasMHoxaior CD4" T-muMdomuTs, XapakTepH3yromumecs
SKCTIpeccHeil (peHOTHITHYECKUX MapKepoB HeoOyueHHbIX CD4' KiIeTok, B TOM YHCIE MOJOXHTEIBHEIX IO
CD62L n orpunarenshbix 1o sxcnpeccun CD45RA n/mimm CD45RO. CoriacHO HEKOTOPBIM BapHaHTaM peal-
samuu CD4' KIeTKH XapaKTepu3yrolHecs dKCIpeccueit (heHOTHITMYECKUX MapkepoB LeHTpanbHbix CD4" Kie-
TOK MaMSITH, BKITI0YatoT nojoxkutenbhuble 1o CD62L u CD45RO kietku. CorilacHO HEKOTOPBIM BapHaHTaM pea-
mmsatmu ddexropaie CD4' kneTkm sBIsAIOTCA TONOKUTENbHBIME 1o CD62L M OTpHMIATENHHBIMH MO
CD45RO.

CornacHO HEKOTOPBIM BapUaHTaM peain3anud T-KIeTKH BBIACISIIOT W3 OpraHu3Ma HHIUBUIyyMa, aKTHBH-
PYIOT H CTUMYIUPYIOT UX MPOJUPEPAHIO in Vitro 10 MPOBEACHHUS T€HETHUECKONH MOIU(MUKAINN I SKCIIpec-
cuu CAR npotB BCMA. Takum o6pa3om, KyJIbTUBHPOBaHHUE T-KIETOK MOXKET OCYIIECTBIATHCS 10 W/WIH TI0-
cJie TIPOBENEHUsT TEHETHISCKON MOAuQUKAIUU (T. €. TPAaHCAYKIHMHA Wi TpaHcekiuu s skcnpeccun CAR
npotuB BCMA, npenycMOTpeHHON HACTOSIITUM H300PETCHHEM ).

2. AKTHBaIMA ¥ pa3MHOXCHHE

Jlist obecriedeHust TOCTaTOYHBIX TEPAIEBTHYECKHX /103 KOMITO3HLMHA ¢ T-KieTkaMn 4acTo MPOBOIST OANH
win 0oJiee payHJOB CTUMYJISAIUK, aKTHBALUU W/UIIA pa3MHOXKEHUs T-KiIeToK. T-KIeTKH MOTYT OBITh aKTHBHPO-
BaHbl U Pa3MHOXKEHBI B O0IEM C MPUMEHEHHEM CIIOcOOOB COTJIACHO OIMCaHMIo, Harpumep, B narenrax CIIA
6352694; 6534055; 6905680; 6692964; 5858358; 6887466; 6905681; 7144575; 7067318; 7172869; 7232566;
7175843; 5883223; 6905874; 6797514; u 6867041, xaxablii U3 KOTOPBIX BKJIIOYEH B HACTOSIIMNA JOKYMEHT
MOJIHOCTBIO IOCPE/ICTBOM CCBUIKH. T-KieTku, MmoanpuunpoBanHbiil 1 sxcnpeccun CAR nporus BCMA, mo-
TYT OBITh AKTUBUPOBAHBI U Pa3MHOKEHBI 10 W/IIIHN mocie Moaudukanny yka3zaHHbIX T-kietok. Kpome Toro, T-
KJIETKH MOTYT OBITh MPHUBEACHBI B KOHTAKT C OJHUM WM OoJjiee areHTaMH, KOTOPBIE MOIYIHPYIOT KIETOUHBIN
curHanbHBIH PI3K-myTh 10, BO BpeMs, W/WIN TOCTe aKTHBAIMK W/ pa3MHokeHus. COTIacHO OJHOMY BapH-
aHTy peanu3anuu T-KIeTKH, MOJYyICHHBIE ¢ MPUMEHEHHEM CIIOCO00B, MPEIYCMOTPEHHBIX HACTOSAIINM H300pe-
TEHHEM, IPOXOIAT OJWH, 1Ba, TPH, YETHIPE, WIH IIATh WIK 0oJiee payHIOB aKTHBAIIMHN M PA3MHOKCHHS, KaXIbIi
13 KOTOPBIX MOKET BKJIFOUATh OJWH WA 00Jiee areHTOB, KOTOPhIE MOAYJIUPYIOT KICTOYHBINA cUTHAIbHBIN PI3K-
MyTh.

CornacHoO OTHOMY BapUaHTY peaii3alliy Ha aHTUTCHIPE3CHTUPYoMICH kieTke (Hanpumep, HATIK, nenn-
PUTHOI KIleTKe, B-KIeTKe U T.I1.) SKCIIOHUPOBAH KOCTUMYIHPYIOIIUI JTUTaH]l, KOTOPBINA CIEIU(PUUSCKU CBSI3bI-
BaeT KOTHATHYIO KOCTUMYJIMPYIOIIYIO MoJeKysy Ha T-kieTke, obecriednBas TaKuM 00pa3oM CHTI'HAN, KOTODBIH,
Hapsy ¢ IEpBUYHBIM CHTHAJIOM, 0OecIieunBacMbIM, HaIpuMep, cBsi3biBanneM komiiekca TCR/CD3, onocpeny-
eT TpeOyemblil T-kIleTOYHBIH 0TBET. [loaX0MsIIHe KOCTUMYIUPYIOIINE JTUTaHAbl BKIFOYAIOT, HE OTPAaHUYHBAsCh
nepeunciennsiMu, CD7, B7-1 (CD80), B7-2 (CD86), PD-L 1, PD-L2, 4-1BBL, OX40L, uagynupyemsblid Koc-
tamysmpyromuid smrana (ICOS-L), monekyny mexkinetounon aaresun (ICAM), CD30L, CD40, CD70, CD83,
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HLA-G, MICA, MICB, HVEM, peuenrop nmumdorokcuna-oera, ILT3, [LT4, aroHUCT WK aHTUTENIO, KOTOPOE
cBsi3bIBaceT perentop Toll muranna, u urana, KOTOphIH crienuduyecky cBs3piBaetest ¢ B7-H3.

CornacHO KOHKPETHOMY BapHaHTy pealn3alliil KOCTUMYJIUPYIOIINH JINTaHI BKIIOYACT aHTHTEIO WIH €To
AHTUTCHCBS3BIBAOMINN (pParMeHT, KOTOPBIA CIEMUPUISCKH CBI3BIBACTCS C KOCTUMYIHPYIOMIEH MOJICKYJIOH,
MIPUCYTCTBYIOIIEH Ha T-KeTke, B TOM YHUCIe, HO HE OTpaHMuuBasch mnepeuncieHasiMu, CD27, CD28, 4-IBB,
0X40, CD30, CD40, PD-1, 1COS, mamdonunrtapubsiii hpyHknuoHansHbelid antured-1 (LFA-1), CD7, LIGHT,
NKG2C, B7-H3 u nuranm, KOTOpsIi crierupudecku cBsizbBaeTcs ¢ CD83.

[Nomxopdmire KOCTUMYIUPYIOIINE JIATAHAB TAK)KE BKIIIOYAIOT IEJIEBbIe aHTHICHBI, KOTOPBIE MOTYT OBITH
NPE/ICTaBJICHBI B pacTBOpuMOil (opme mim skcnpeccuposansl Ha AITK nim nAIIK, cBsI3BIBaronnx CKOHCTPYH-
posannbsie TCR nimm CAR, akcnipeccupyemMble Ha MOARGUINPOBaHHBIX T-KiIeTKax.

CornacHO pa3IMYHBIM BapHaHTaM peau3alny Crocod morydeHus: T-KIeTOK, MpeaycMOTPEHHbIH HACTOs-
UM H300peTeHneM, BKJIIOYAET aKTHBALMIO MOIYJISIIMU KIETOK, coAepikameil T-KiIeTkn, n pa3MHOXXKEHHE yKa-
3aHHO# nomyssuus T-kineTok. AxTHBanms T-KIETOK MOXKET OCYIIECTBIISITHCS ITyTeM OOecTedeHUs! IEPBUYHOTO
CTHUMYJIMpYIOIIEro curHana uepe3 T-kinerounsnii kommuieke TCR/CD3 wiu cTEMYIISIUE TOBEPXHOCTHOTO Oelka
CD2, a Ttakxe myTeM oOecriedeHHs BTOPHYHOTO KOCTUMYJIHPYIOIIETO CHTHAIA Yepe3 BCIIOMOTaTeIbHYI0 MOJIe-
Kyiy, Hapumep, CD28

Cramysiiast koMimiekca TCR/CD3 MoeT OCYIIECTBISATHCS IyTeM NMPUBEACHHS T-KJISTKH B KOHTaKT C
noaxoaamuM cBsi3piBarominM CD3 arentoMm, HanpumMep, aurangoM CD3 mimi MOHOKIIOHATBHBIM aHTHTEIIOM IIPO-
tiB CD3. WmmroctpaTtuBHBIE TpuMepbl aHTuTen K CD3 BKIIOYAIOT, HE OTPaHUYHMBASICH TEPEUNCICHHBIMH,
OKT3, G19-4, BC3 u 64.1.

CoracHO ApYromMy BapuaHTy peajM3aliy JUIl 00ecriedeH s IEPBUYHOTO CTUMYJIMPYIOLIETO CUTHaja JIIs
T-kJIeTok MOKET NMpUMEHAThCS cBsasbBatomuii CD2 arent. MnmocTpaTuBHble IpuMepsl cBasbiBatomux CD2
areHTOB BKJIIOYAIOT, HE OIPaHUYMBASICh MEPEUUCICHHBIMY, Juranasl CD2 u antutena npotus CD2, nanpumep,
anruteno T11.3 B komOunanuu ¢ anturesnoMm T11.1 wm T11.2 (Meuer, S. C. et al. (1984) Cell 36:897-906), u
aHTHTENO 9.6 (KOTOpOE pacho3HACT TOT ke 3MUToI, uto u T11.1) B komOunanuu antutenom 9-1 (Yang, S. Y. et
al. (1986) J. Immunol. 137:1097-1100). MoryT Tak)e IPUMEHATHCS IPyrUe aHTUTENa, KOTOPBIC CBSI3BIBAIOTCS C
TEMH K€ SMUTONAMH, YTO U JIFOOBIE M3 BHIIICOMMCAHHBIX aHTHTEIN. J{OTIOHUTEFHBIE aHTUTENA HITH KOMOWHAIH
AQHTHUTEN MOTYT OBITH MOTYYCHBI U UACHTH(PHUINPOBAHBI C MIPUMEHEHNEM CTaHAAPTHBIX TEXHUK COTIIACHO OIMHCa-
HUIO B Pa3IMYHBIX pa3/iesiaX HaCTOSIIEro JOKyMEHTA.

I[ToMuMO TIEpPBUYHOTO CTHMYJIMPYIONIETO CHUTHANA, mpoxomsiero yepe3 komimiekc TCR/CD3, wim gepe3
CD2, mns vHAYKIuH T-KIETOYHOTO OTBETa HEOOXOAMM BTOPOH, KOCTUMYIUpYIONMi curHai. CoriacHO KOH-
KPETHBIM BapHaHTaM peaH3alliy JUIsl 00eCIeYeHUsI KOCTUMYJIMPYIOIIET0 CUI'Hala MOKET NPUMEHSTHCS CBSI3bI-
Batomui CD28 arent. MnmoctpatuBHble npuMepsl cBs3biBaommx CD28 areHToB BKIIIOUAIOT, HE OTPaHUYMBA-
SCh TIEPEUYHCIICHHBIMU: ecTecTBeHHbIe smranasl CD28, nanpumep, ectectBeHHbIH smrana CD28 (mampumep,
Ipe/ICcTaBuTENb ceMelicTBa OenkoB B7, Takoit kak B7-1(CD80) n B7-2 (CD86); 1 MOHOKJIOHAIEHOE aHTHTEIO
npotuB CD28 nnm ero ¢parmeHt, COCOOHBIN K NEPEKPECTHOMY CBs3bIBaHHIO MouieKyisl CD28, nampumep,
MOHOKJIOHaIBbHBIE aHTUTeNa 9.3, B-T3, XR-CD28, KOLT-2, 15ES, 248.23.2 u EX5.3D10.

CornacHO OZHOMY BapHaHTy pealn3alliil MOJIEKysa, 00ECIeUnBAIONIas MEPBUYHBIN CTUMYIHPYIOITIHA
CUTHAJI, HaIlpUMep, MOJIEKYyJIa, KOTopas oOecrednBaeT cTUMyIsinuio yepe3 komiuiekc TCR/CD3 wmm CD2, u
KOCTUMYJTHPYIOIIAs MOJIEKYJIa IPUCOSANHEHBI K OJJHON M TOH JK€ TIOBEPXHOCTH.

CornacHO HEKOTOPHIM BapHaHTaM pealn3aIliy CBI3BIBAIOIINE areHTHl, KOTOPbIe 00ECTIeYNBAIOT CTUMYJITH-
PYIOUIHA ¥ KOCTUMYIHPYIOIINNA CUTHAIBI, JIOKAIN30BAHEI HA IOBEPXHOCTH KJIETKHA. JTO MOXKET OBITh o0ecrede-
HO IyTE€M TPaHC(EKINHU WA TPAHCAYKIMU KJICTKH HYKJICHHOBOH KUCIIOTOMH, KOXUPYIOLIEH CBSI3BIBAIOLINI areHT,
B (hopme, moaXOIIEH TS SKCIIPECCHUH Ha TMTOBEPXHOCTH KJIETKU WIIM, KaK BapUaHT, ITyTeM COCIMHEHUS CBSI3bI-
BAIOIIETO areHTa C IMOBEPXHOCTHIO KIIETKH.

CornacHO JpyroMy BapHaHTY pean3alliid MOJIeKyia, oOecreunBaromas IepBUYHBIA CTHUMYIHPYIOIIUH
CHTHAJ, HalpUMep, MOJICKYJa, KoTopasi obecrieunBaeT cTUMyssinuio yepe3 komruiekc TCR/CD3 nim CD2, u
KOCTUMYJIUPYIOILAsl MOJIEKYJIa SKCTIOHUPOBAHBI HA AaHTUT€HIPE3EHTUPYIOMINX KIEeTKaX.

CornacHO OZHOMY BapHaHTy pealn3alldil MOJIEKyJa, 00eCIeUnBaIONIas MEPBUIHBIN CTUMYIHPYIOLTIHA
CUTHAJI, HaIlpUMep, MOJIEKyJIa, KOTopas oOecrednBaeT cTUMyIsinuio yepe3 komiuiekc TCR/CD3 wmm CD2, u
KOCTUMYJTHPYIOIIAs MOJIEKYJIa PACIOIararoTCs Ha OTAEIBHBIX IIOBEPXHOCTAX.

CornacHo OIpeneNcHHOMY BapHaHTy peaji3allid, OJUH W3 CBS3BIBAIOIINX areHTOB, KOTOpbIE oOecredn-
BAIOT CTUMYJIHMPYIOUINA W KOCTUMYIHPYIOIMINKA CUTHAJIB, SIBIISIETCS PACTBOPUMBIM (IIPEICTABICH B pacTBoOpe), a
npyroii(ue) areHT(bl) pacmonaraeT(foT)cs Ha OJTHOW UTH 00Jiee TOBEPXHOCTSX.

CornacHO KOHKPETHOMY BapHaHTY peallM3allii CBSI3BIBAIOLINE areHThI, KOTOPhIE 00ECIIEYNBAIOT CTUMYJIH-
pYIOINI 1 KOCTUMYJIUPYIOIINI CUTHAJIBI, PEACTAaBICHBI PACTBOPUMOI1 (hopMmoii (B pacTBOpE).

CornacHO pas3iaMYHBIM BapuaHTaM peaM3aluy CrocoObl MOJydeHHs T-KJIETOK, NMPeayCMOTPCHHBIX Ha-
CTOSIIIM M300peTeHHEM, BKIIOYArOT akTHBalmio T-kineTok anturenamu npotuB CD3 n npotus CD28.

Kommosumuu ¢ T-kieTkamu, MojydeHHbIE C NPUMEHEHHEM CII0COOO0B, NPEIYyCMOTPEHHBIX HACTOSIIUM
n300peTeHmeM, cosiepkaT T-KIIeTKH, aKTHBUPOBAHHbIE W/MIIM Pa3MHOXEHHBIE B IPUCYTCTBUH OJTHOTO WX OoJiee
areHTOB, MHTHOUPYIONINX KICTOUHBIA CUTHANBHBIA PI3K-mmyTh. T-KIeTKH, MOTUDHUITUPOBAHHBIC JJIsI SKCTIPECCHUU
CAR nporus BCMA, MOTYT OBITh aKTUBHPOBAHBI U Pa3MHOKEHBI JI0 H/WITK TIOCIie MOIU(DUKAIIMH YKa3aHHbBIX T-
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ki1eToK. CoriacHO KOHKPETHBIM BapHaHTaM PeaIM3allMy NOMYISIUI0 T-KJIETOK aKTHBHPYIOT, MOAU(UIMPYIOT
Juis skcnpeccur Hecymux CAR k BCMA, 1 3aTeM KyIbTUBHUPYIOT JUIsSl pa3MHOXKEHUSI.

CornacHO OJHOMY BapHaHTY pean3aluy T-KIETKH, HOIy4CHHbIE C IPUMEHEHUEM CIIOCO00B, MPEAYyCMOT-
PEHHBIX HACTOSIINM H300pETEHHEM, BKIIOYAIOT MOBBIIICHHOE YHCIO T-KIETOK, SKCHPECCUPYIOUINX MapKepHl,
YKa3bIBAIOIIME Ha BHICOKHH MPOIU(EpPaTHBHBIN NOTEHIMAT U CIIOCOOHOCTh K CaMOOOHOBJICHHIO, OHAKO HE 3KC-
MPECCUPYIOUINX HIIM SKCIPECCUPYIOLINX T10 CYIIECTBY HEIETEKTUpyeMble Mapkepsl T-kinertounol auddepeHnn-
pOBKH. YKa3aHHBIC T-KJIETKH MOTYT OBITh MHOTOKPAaTHO aKTHBHPOBAHbI U Pa3MHOKCHBI HAJIC)KHBIM 00pa3oM ¢
MOJTy9eHHUEM TaKUM 00pa3oM YCOBEPIICHCTBOBAHHOM TeparneBTHUECKON T-KIIETOUHOW KOMITO3UITHH.

CornacHO OJHOMY BapHaHTy peanu3allluy HNOMynsnus T-KIeTOK, aKTMBUPOBAaHHBIX U PAa3MHOXKEHHBIX B
NPUCYTCTBUH OJTHOTO WM O0Jiee areHTOB, HHTHOUPYIONINX KIIETOUHBIH curHanbHbIi PI3K-myTh, yBemmuuBaercs
o MeHblIel mepe B 1,5 pasa, mo MeHbIIel Mepe B 2 pa3a, 0 MEHbIIEH Mepe B 3 pasa, 0 MeHbIeH Mepe B 4
pasa, o MeHblIeH Mepe B 5 pa3, IO MEHbIIEH Mepe B 6 pa3, IO MEHbIIEH Mepe B 7 pa3, 0 MEHbILEH Mepe B §
pa3, o MeHblIeld Mepe B 9 pa3, o MeHblIel Mepe B 10 pa3, mo MeHbIIell Mepe B 25 pa3, 10 MeHblIel mepe B 50
pa3, no menbei Mepe B 100 pa3, no mensiiel mepe B 250 pa3, no messlel Mmepe B 500 pa3, mo MeHbIIel Mepe
B 1000 pa3 wim GoJyiee MO0 CpaBHEHUIO C TOMYJISIHEH T-KIETOK, aKTUBUPOBAHHBIX U Pa3MHOXKEHHBIX B OTCYTCT-
Bue uarnouTopa PI3K.

CornacHO OHOMY BapHaHTY pealu3aluyl MOMyIsuus T-KIETOK, XapaKTepU3YIOIINXCs IKCIpeccueil map-
KEPOB MOJIOJBIX T-KIIETOK, aKTHBUPOBAHHBIX M PAa3MHOXEHHBIX B IIPUCYTCTBUH OJHOTO MM O0Jiee areHTOB, HH-
TUOMPYIOMINX KJIETOYHBIN cuTHANbHBIN PI3K-yTh, yBemMmuuBaeTCcs 1Mo MeHblei Mepe B 1,5 pasza, o MEHBIIIEH
Mepe B 2 pasa, 1o MeHbIIleld Mepe B 3 pasa, 1o MeHbIIel Mepe B 4 pasa, 1o MeHbIIIel Mepe B 5 pas, 1o MeHbIIEH
Mepe B 6 pa3, o MeHbIlel Mepe B 7 pa3, IO MEHbIIEH Mepe B 8 pa3, Mo MeHbIIel Mepe B 9 pa3, o MeHbIIeH
Mepe B 10 pa3, no Mensleil mepe B 25 pas, no meHbliel Mepe B 50 pa3, o Mensieil mepe B 100 pa3, mo MeHb-
meit mepe B 250 pas, mo mensiuei mepe B 500 pa3, no mensuield Mepe B 1000 pa3 nnm Gonee 1o cpaBHEHHIO C
nonyisinuel T-KIIeToK akTHBUPOBAaHHBIX M Pa3MHOXKEHHBIX B OTCYTCTBHE HHrHonTopa PI3K.

CornacHoO OAHOMY BapUaHTY pealu3alu pa3MHOXeHHe T-KIeTOK, aKTUBUPOBAHHBIX C IPUMEHEHUEM CIIO-
c000B, TPEyCMOTPEHHBIX HACTOSIINUM H300pETEHHEM, JONOJHUTEIBHO BKIIOYAET KyIbTHBUPOBAHHUE IIOIYJIS-
UM KIIETOK, cofeprkameil T-KIeTky, B TeueHHe MepHoAa, COCTABIIAIONIEr0 OT HECKOJIBKUX 4acoB (MpHOIM3HU-
TEJIHHO 3 YacoB) 10 MPUOIU3UTEIBHO 7 IHEH, 10 MPUOJM3UTETHHO 28 THEH, NI COOTBETCTBYIOIIETO JIIOOOMY
[EJIOYHCIICHHOMY KOJMUYECTBY YacOB B JMANA30HE MEXAY yKa3aHHBIMH 3HadeHUsIMU. COTINIacHO APYromy BapH-
aHTy peaqu3aluyl yKa3aHHas KOMIIO3ULUS ¢ T-KIeTKaMH MOXET KyIbTHBHpOBaThcA B TeueHue 14 mueit. Co-
TJIACHO KOHKPETHOMY BapHaHTY pealn3anuu T-KIeTKH KyJIbTUBUPYIOT B TeueHue mpudmamsurenbao 21 aus. Co-
TJIACHO JPYroMY BapHaHTy peajn3allii KOMIIO3ULUH ¢ T-KJIeTKaMH KyJIbTHBHPYIOT B TeUE€HHE NPUOIN3UTEIIHHO
2-3 nHed. MOXKET IOMOJHUTEIBHO TpPeOOBATHCS HECKOJIBKO LHMKIOB CTHMYJISIIMH/aKTHBALUHU/Pa3MHOKECHNUS;
TaKUM 00pa3oM, MPOIOIDKUTEIBHOCTD KyJIbTHBUPOBAaHUS T-KJIETOK MOXKET cocTaBisiTh 60 nHel uiam Goee.

CornacHO KOHKPETHBIM BapHaHTaM Pealu3allid YCIOBUS, MOAXOAAIINE I KyIbTUBUPOBaHUS T-KIETOK,
BKJTIOYAOT TIOAXOASIIYIO cpely (HarnpuMep, MUHIMAIIBHYIO IMTAaTeNIbHYIO0 cpeny wiu cpexy RPMI 1640, wmn X-
vivo 15 (Lonza)) n oqun wim 6onee GpakTopoB, HEOOXOIUMBIX JUIS POJIU(EPALUH U KU3HECTIOCOOHOCTD, B TOM
YyCcile, HO HE OIPaHWYMBAsICh MEPEUHCICHHBIMH, CHIBOPOTKY (HampumMep, (eTanbHyr0 OBIYbIO CHIBOPOTKY HIIH
CBIBOPOTKY YelioBeka), uatepieikun-2 (UJ1-2), uacynun, UOH-y, -4, UJI-7, 1JI-21, TM-KC®, 1JI-10, UJI-
12, UJI-15, TPRd n ®HO-a, nnu mobdbie Apyrue n3BECTHBIE CHenUanicTaM J00aBKH, TOAXOAAIINE Ul pocTa
KJIETOK.

JIOTIONTHUTENbHBIE MIUTIOCTPATUBHBIE MIPUMEPBI KIETOYHBIX KYIbTYPalIbHBIX CPEl BKIIOYAIOT, HE OIPaHHU-
guBasch nepeunciennbiMu, RPMI 1640, Clicks, AIM-V, DMEM, MEM, a-MEM, F-12, X-Vivo 15 u X-Vivo
20, Optimizer, ¢ qo0aBIeHIEM aMHUHOKHCIIOT, TUpyBaTa HATPHsI 1 BUTAMHHOB, THOO HE CONEPIKAITNe CHIBOPOT-
K#, 100 C 100aBIIEHUEM TOIXOISIIET0 KOJUYEeCTBAa CHIBOPOTKH (MJIM TUIA3MBI) WM OMpeAelieHHOro Habopa
TOPMOHOB, ¥/MJIM KOJIMYECTBA IUTOKWHA(OB), TOCTATOYHOTO JUISI POCTa M pa3MHOXKEHHS T-KIIeTOK.

WmroctpaTuBHBIE IPUMEPHI APYTHX 100aBOK Ul pa3MHOXKEHUs T-KJIETOK BKIIIOYAIOT, HE OTPaHHYHMBAsICh
HepeyrCICHHBIMH, TOBEPXHOCTHO-aKTHBHBIE BEIIECTBa, Iua3Manat, pH-Oydepsl, Takue kak HEPES, u Boccra-
HaBJIMBAIOIINH areHThl, Takue Kak N-alleTUI-IUCTENH U 2-MepKaNTOITaHOL.

AHTHOMOTHKY, HalpUMep, HNEHUIWIIMH U CTPENTOMHIMH, BKJIIOYAIOT TOJBKO B OKCHEPHMEHTAIBHBIE
KyJIBbTYpBI, HO HE B KyJIBTYpPHI KJIECTOK JUISl BIUBaHUS cyObeKTy. LleneBbie KIETKH MOIEPKUBAIOT B YCIOBUSIX,
HEOoOXOMNUMBIX ISl 00ecleueHHsl pocTa, HalpuMep, MpH MOIXoel Temneparype (Harpumep, 37°C) u B moa-
xozsmel armocdepe (HanpumMep, Bozayx mmoc 5% CO,).

CorylacHO KOHKpETHBIM BapuantaM peammzanmu kietku MKIIK vy BeieneHHble T-KIETKH TPUBOIAT B
KOHTAKT CO CTUMYJIUPYIOLINM areéHTOM M KOCTUMYJIUPYIOIIUM areHTOM, HanpuMep, antuTernamu npotus CD3 u
npotuB CD28, 00bIYHO NMPUCOCTUHEHHBIMU K TpaHyjle WIN IPYrold TMOBEPXHOCTH, B KyJIbTYPAJIbHOH cpeme c
MOIXOIAIIMMHM [TUTOKMHAMHM, TakuMmu kak WMJI-2, NJI-7 w/umu NJI-15.

CoryacHo apyruM BapuaHTaMm peanmsanuu uckycctBenHsie AIIK (MAITK), mosrydaroT myTeM KOHCTPYHPO-
BaHus Kierok K562, U937, 721.221, T2 u CI1R, HanpaBiIsromuX CTAOMIBHYIO SKCHPECCHIO M CEKPEIUI0 pa3-
JMYHBIX KOCTUMYJIUPYIOIUX MOJEKYT U HUTOKUHOB. COrNIacHO KOHKPETHOMY BapuaHTy peanusanuu HAIIK Ha
ocHoBe K32 wmn U32 ucnonb3yroT Ajisl HalpaBJICHHOTO SKCIIOHUPOBAHUS OJHOM MM OoJiee CTUMYIHPYIOMINX
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MOJIEKYJ Ha OCHOBE aHTHTeJ Ha rmoBepxHocTH KieTok HAIIK. [Tomynsunu T-kireTok MOTYT OBITH pa3MHOXKEHBI C
npumenenneM HAIIK, skcnpeccupyronux pasinuHble KOCTUMYJIUPYIOIHE MOJIEKYJIBI, B TOM 4HCiIe, HO HE Or-
panmuuBasch nepeuncieHasiMA, CD137L (4-1BBL), CD134L (OX40L), n/umu CD80 mnmm CD86. Hakowner,
HAIIK obGecrieunBaioT 3¢ (GeKTHBHYIO MIATPOPMY UISI Pa3MHOKCHHS TEHETHUYESCKH MOIUQPHUIMPOBAHHBIX T-
KIeTok W momaepxanus skcnpeccun CD28 ma CDS-T-knmetkax. Knerkm wAIIK, mpeminoxxenasie B WO
03/057171 m US2003/0147869 moTHOCTHIO BKITIOYESHBI B HACTOSAIIHI TOKYMEHT MOCPEJACTBOM CCHUTKH.

3. AreHTHI

CornacHO pa3NMWYHBIM BapHaHTaM PEaH3ally MPeaIokKeH crnocol morydeHus T-KieTok, KOTopeIil obec-
MeYMBaeT pa3MHOXKEHHE HelnpPepeHIMPOBAHHBIX WK obanaromux 1uddepeHIMpoBOYHEIM TOTeHIHaIOM T-
KJIETOK, BKJIIOUAIOIIMI MpuBefeHne T-KIeTOK B KOHTAKT ¢ areHTOM, KOTOphI MoxynupyeT nyTs PI3K B yka3zan-
HBIX KJieTkaX. COorjacHO pa3iW4yHBIM BapHaHTaM pealn3aliy IPeUIoKeH CIoco0d nmoiydeHus T-KiIeTok, oTiu-
YaroUMics pa3MHOKeHHEM HenuddepeHIMpoBaHHBIX WIH 00Manaronux 1uddepeHInpOBOYHBIM OTEHIIUATIOM
T-knerok, BKIIOYAIOMMH TpPUBEINCHHE T-KIETOK B KOHTAKT C areHTOM, KOTOPBIH MOIYJIHMpYeT IyTh
PI3BK/AKT/mTOR B yka3aHHBIX KieTKaX. KOHTaKT yka3aHHBIX KJIETOK C aréHTOM MOXET OCYIIECTBIIATHCS [0,
BO BpEMs W/MIIM TIOCIE aKTUBAIMH U pa3MHOKeHus1. Kommosummu ¢ T-kieTkaMu COXpaHsAIOT JOCTaTOYHBIN Au-
(hepeHIIPOBOYHBIN MMOTEHINAJ, TAKUM 00pa3oM, T-KJIETKH MOTYT MPOXOINUTh MHOTOKpPATHBIE payHIBl pa3MHO-
JKeHUs 0€3 CYIIeCTBEHHOTO YBEIMICHUS CTeNeHU MU HepeHITUPOBKH.

B HacrosmeM JOKyMEHTE TEPMHUHBI "MOIyIUpoBaTh", "MoMynsaTop" Wid "MOAYIHPYIONIMHA areHt", Wiu
CXOJIHBIC TEPMHUHBI OTHOCSTCA K CIIOCOOHOCTH areHTa BBI3BIBATH M3MEHEHUS KJIETOYHOTO CHTHAJIHHOTO IYTH.
MoynsaTop MOKET MOBBIIATH MM CHIDKATh KOJMYECTBO WIIM AKTUBHOCTh KOMIIOHEHTA ITyTH, FJIH yYBEIHMIUBATh
WM YMEHbIIATh TpeOyeMblil 3 (EKT WM MCXO[ KIETOYHOTO CHTHAIBHOTO IMyTH. COTIacHO OJHOMY BapHaHTY
peanu3any yKa3aHHbIH MOZYJISATOP HpeACTaBisieT co0oi mHrnonTop. CoracHo APyromMy BapHaHTy peann3aliin
yKa3aHHBIH MOJYJIATOP MPEACTABISET COOO0M aKTHBATOP.

TepMuH "areHT" OTHOCUTCA K COETUHEHUIO, MaJION MOJIEKyJIe, HaIpUMEp, MaJIOH OpraHu4ecKoil Monekyie,
HYKJIEHHOBOW KHCIIOTE, MOJUIENTHY Win ero(ee) ¢pparMeHty, n3opopMe, BapHaHTy, aHAJIOTY WIH HMPOU3BOJI-
HOMY, UCTIONB3yeMbIM aiist Moayssiinu iyt PI3K/AKT/mTOR.

TepmuH "Manas MoJieKyna" OTHOCHTCS K KOMITO3HMIIMH, MOJIEKYJIIpHAs Macca KOTOPOH COCTaBIIsSIeT MEHee
geM nmpubam3uTenbHo 5 k/la, MeHee ueM mpuoOau3nuTenabHo 4 k/la, MeHee dem mpubnmsuTensHo 3 k/la, MeHee
geM npubausnuTenbHo 2 kJla, MeHee dyeM mpubmusutenpHo 1 kJla, wmm MeHee yem mpubnusutenbHo 0,5 k/a.
Mautbie MOJIEKYJIBI MOTYT BKIIFOYATh HYKJIIEHHOBBIE KHCIIOTHI, IENTHABI, TTOJMICTITUABL, TENTHIOMAMETHKH, M-
TOWJBI, YTICBOMABI, JIUIHUIBI, UX KOMIIOHCHTHI WU APyTHe OPTaHMYECKUE WM HEOPTaHHIECKHue MOJIeKybl. buo-
JMOTEKN XMUMHYECKUX W/MIN OMOJIOTMYECKNX CMecel, HapuMep, Ha OCHOBE AKCTPAKTOB IpHOOB, OakTepuil uiu
BOJIOPOCIICH, U3BECTHBI B IAHHOHM 00JIaCTH TEXHUKH; MOXET HPOBOIUTHCS MX CKPUHHHT C IPUMEHEHUEM JIOOBIX
aHAJIM30B COTJIACHO HAcTosIIeMy H300peTeHnio. [Ipumepsl criocoOoB cHHTE3a MOJIEKYIISIPHBIX OMOITMOTEK MOX-
HO HaiiTu B ucrounukax: (Carell et al., 1994a; Carell et al., 1994b; Cho et al., 1993; DeWitt et al., 1993; Gallop
et al., 1994; Zuckermann et al., 1994).

TepmuH "ananor" oTHOCUTCS K MaJlOMy OpraHHYECKOMY COEIMHEHHUIO, HYKJIEOTHAY, OCNIKy MIIH TOJIUIIETI-
TUAY, OTIMYAIOIIEMYCSI aHAJTOTHIHON WM HICHTUIHON aKTUBHOCTBIO WIH (QYHKIMEH(SIMU), 9TO M COCIMHEHHE,
HYKJICOTHI, OEJOK WM MOJHIENTH, WIH COCIUHEHUIO, 00JIafaoneMy HyXKHOH aKTHBHOCTBIO COTJIAaCHO Ha-
cTosAIEeMYy M300pETEeHHNI0, OJTHAKO HE 00M3aTEFHO COAEPIKAIIeMy MOCIEI0BATEIEHOCTE HIIH CTPYKTYPY, aHAJO-
TUYHYIO W UICHTUYIHYIO ITOCIIEA0BATEILHOCTH WIIM CTPYKTYpPE COTIIACHO MPEATIOYTUTEIFHOMY BapHaHTy pea-
JIM3aIHN.

TepmuH "mTpon3BoAHOE" OTHOCUTCS K COSANHEHUIO, OENKY WM MOJIHUIENTHTY, KOTOPBI(0€) COTEep>KHUT HOo-
CJIC/IOBATENILHOCTh aMHHOKHCIOT MCXOMHOTO Oejika WJIM IOJIMIETITH/IA, U3MEHEHHYIO ITyTeM BBEICHUS 3aMEH,
ylaJeHUH WM 100aBICHUH OCTaTKOB aMUHOKHUCIIOT, WIM K HYKJICHHOBOH KHCJIOTE€ WM HYKICOTHIY, KOTO-
pasi(prit) Opu1(a) MogudUIMPOBaH(a) TyTeM BBEACHUS 3aMEH WJIM yIaJICHHUH, T00aBICHUI WM MyTalluii HyKJIeo-
THJIOB.

[TpousBosHOE HYKJIEMHOBOH KUCIOTHI, HyKJIEOTH A, O€JIKa WiIn HOoNUIenTHaa obiaagaer QyHKIHeH, aHajo-
TUYHOW WM HICHTHYIHOHN (PYHKITUHM HCXOTHOTO MOJIUIIETITH/IA.

CorylacHO pa3jWYHBIM BapHaHTaM pealln3alliHd areHT, Moxayiupytoniuii myte PI3K, aktuBHpyeT komrmo-
HEHT yKa3aHHOTO MyTH. TepmuH "akTuBaTop", WM "aroHUCT" OTHOCHTCS K areHTy, KOTOPBIH CIIOCOOCTBYET,
TIOBBIIIIACT WU WHIYIIUPYET OAWH WM Ooyiee BUIOB akTHBHOCTH MoJieKysbl B myTd PI3K/AKT/mTOR, BkiiO-
qas, 63 orpaHUYeHUI, MOJIEKYITY, KOTOpas MHrHOUpYeT OJIMH Wi Oojiee BUIOB akTuBHOCTH PI3K.

CoryilacHO pa3MYHBIM BapWaHTaM peaiu3alluil areHt, MoAayaupytommi nmyte PI3K, mHrudbupyer xommo-
HEHT YKa3aHHOTO IMyTH. TepMuH "WHrHOWTOp" MM "aHTaroHUCT' OTHOCHTCS K areHTy, KOTOPBI MHTHOUpYET,
MOHIDKAeT WK ocnaliseT ouH win Oojiee BUJOB aKTUBHOCTH MoJiekyisl B myTH PI3K, Brutouas, 6e3 orpanu-
yenuit, PI3K. CornacHo oJHOMY BapHaHTy peajM3allii yKa3aHHBIH MHTHOUTOp NpeacTaBisieT co00i TBOWHOM
MOJIEKYJISIpHBIH MHrHOUTOp. COTJIaCHO KOHKPETHOMY BapHaHTy peallM3alliy yKa3aHHBIH MHIMOUTOpP MOXET MH-
THOMPOBATh KJIACC MOJIEKYJ, OTJIMYAIOIINXCSI OJMHAKOBBIMH WIIM 10 CYIIECTBY aHAJIOTMYHBIMU BHJIAMU aKTHB-
HOCTH (YHHMBEpCAIBHBII MHIMOUTOP) MIJIM MOXKET cenn(prUecKd WHrHOMpOBaTh aKTUBHOCTH OJTHOM MOJICKYJIBI
(ceneKTHBHBIN WK crieUUIeCKUil HHruouTOp). HrHONpoBaHne MOXKET TakKe ObITh HEOOpaTUMBIM WK 00-
PaTHMBIM.
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CornacHo oxHoMy BapuaHTy peanmsanny IC50 yka3zaHHOTO MHIMOMTOpA COCTaBIISIET 110 MEHbIIEH Mepe |
HM, no MeHb1Iei Mepe 2 HM, no MeHbIel Mepe 5 HM, no Menbiei Mepe 10 HM, no mensmei Mepe 50 HM, no
Menbiei mepe 100 HM, mo mensmiei mepe 200 HM, o mensbiel mepe 500 HM, mo MeHsbIIel Mmepe 1 MKkM, 1o
MeHbIei mepe 10 MkM, o menbpieir Mepe 50 MkM i o MensbIied Mepe 100 MxM. Konmentpamust 1C50
MOXET OBITh OIpE/eNieHa C MPUMEHEHUEM JIFOOBIX CTaHAAPTHBIX TEXHHK, M3BECTHBIX B IaHHOW 00JIACTH TEXHU-
k. Hammpumep, IC50 moxet ObITh ompeneseHa MO M3MEHEHHUI0 aKTUBHOCTH OTPEIEIICHHOTO (hepMeHTa B TIPH-
CYTCTBHH HEKOTOPOTO JHana30Ha KOHIIEHTPAIUi UCCIEAyeMOT0 HHIHOUTOpa. 3aTeM CTPOSIT rpadK 3aBHCUMO-
CTH MOJYYCHHBIX 3KCHEPHMEHTANBHBIM ITyTE€M 3HAYCHUH aKTUBHOCTH (pepMEHTa OT HCIIOJIb30BAaHHBIX KOHIICH-
Tpanuii nHruduropa. KoHneHnTpauuio uHruOuTOpa, Mpr KoTopoil Habmonaercs 50% akTuBHOCTH QepmeHTa (110
CPaBHEHHIO C aKTHBHOCTBIO B OTCYTCTBHE JIIOOOTO MHTMOWTOpA) MpHHUMAIOT 3a 3HaueHnue "IC50". Anamorny-
HBIM 00pa3oM, IyTeM OIpEAEIeHUs] aKTUBHOCTH MOIXOSIIUM CIIOCOOOM, MOTYT OBITh ONIPEeIICHBI IPyThe HH-
THOMTOPHBIE KOHIICHTPAIHH.

CornacHO pa3IMYHBIM BapHaHTaM peaan3anuu T-KIeTKH NPUBOIAT B KOHTAKT, 00padaThIBalOT WK KYyJIb-
THUBHMPYIOT C OJJHUM MK Oosiee Moayisitopamu myTd PI3K B KOoHIleHTpanyy, cocTaBisIIonield Mo MeHbIIeld Mepe
1 HM, mo MeHsbIIeH Mepe 2 HM, 1o MeHbIel Mepe 5 HM, o meHbIneld Mmepe 10 HM, mo menbirei mepe 50 HM,
o MeHbIel mepe 100 HM, o menbpieit mepe 200 HM, o menbpmeit Mepe 500 HM, o Menbmel Mepe 1 MKM,
o MeHbIrer Mepe 10 MkM, mo menbmeit mepe 50 MkM, 1o MeHbInei mepe 100 MkM wim o MeHbIel Mepe 1
M.

CorylacHO KOHKPETHBIM BapHaHTaM peanu3anuu T-KJIeTKH MOTYT OBITh NPHUBENEHBI B KOHTAKT, 00paboTa-
HBI WM KyJIbTHBHUPOBAHBI C OJHUM WM OoJiee Moaynstopamu myTd PI3K B Tedenne mo MeHsbInei mepe 12 va-
coB, 18 vacoB, mo menblIeit Mepe 1, 2, 3,4, 5, 6, unu 7 nHel, no MeHbIIeH Mepe 2 Hellelb, 10 MeHbIel Mepe 1,
2,3,4,5, 6 mecsues wm Oonee, ¢ 1,2,3,4,5,6,7,8,9, 10 niu 6oyee payHIaMu pa3MHOXKCHHUS.

a. [Tyrs PI3K/Akt/mTOR

[yts docharnannmHo3zuToIN-3-KMHA3bI/ AKt/MHUIIIEHN panaMUIIMHa Y MIIEKOTIUTAIOIINX CIYXKHUT B Ka4eCTBE
KaHajla MHTErpaluy CBA3aHHOM ¢ (pakTOpaMM pocTa CHTHAIM3AIMH C KIETOYHOH mposmdepanuei, nuddepen-
IUPOBKOM, MeTabonm3MoM u BeDKHMBaHueM. KnuHasel PI3K mpeacraBistor co0ol ceMeHCTBO BBICOKOKOHCEpBa-
THBHBIX BHYTpHKJIeTOUHBIX qunuakuaa3. PI3K kmacca IA aktuBupyroTcs perentopaMu GakTOpoB POCTa C THPO-
3uHKHHA3HOHW akTuBHOCTHIO (RTK), mubo mpsmo, mubo depe3 B3aUMOJEHCTBUE C adalTepHBIMH MOJIEKYJIaMU
ceMeiicTBa CyOCTpaTOB MHCYJIHMHOBOTO PEIENTOpa. YKa3aHHasi aKTUBHOCTh IIPUBOJUT K CHHTE3Y (dochaTuanim-
Ho3uTON-3,4,5-Tpudocdara (PIP3), perymaropa cepun-trpeonnHoBoir kuHa3sl Akt. mTOR neiictByeT uepe3
kimaccudeckuii PI3K-myTh, 1 ero gecTBrE OMOCPENOBaHO 2 pa3HBIMU KOMIUIEKCAMHM, KaXKIBIH U3 KOTOPBIX Xa-
paxkTepu3yeTcsl pasHbIMH HapTHEPaMH JUISl CBSI3BIBAHUS, KOTOpbIE OOECIECUMBAIOT Pa3HBIC BBl aKTHBHOCTH.
mTORC1 (mTOR B xommiekce ¢ PRAS40, Raptor 1 mLST8/GbL) ¢yHKIHOHMpYET B KadecTBE 3aBHCHMOTO
(amxepacnonoxenHoro) addekropa B nmytn curHanuzannu PI3K/Akt, cBsi3piBast curHansl (akTopoB pocTa c
TpaHCIsIIuel OeNTKoB, POCTOM KIJIETOK, ponudepanmeii 1 BbpkuBanneM. mMTORC2 (mTOR B xommuiekce ¢ Gen-
kamu Rictor, mSIN1, Protor u mLST8) ¢yHkumoHHpyeT B KadecTBe PeryJMpyroniero (BeIIIEpacnoI0KeHHOTO)
aktuBaTopa Akt.

IIpu omocpenoBanHo# perenTopoM (pakTopa pocta aktuBanuu PI3K nmpoucxomut pekpytuHr Akt B MeM-
OpaHy MMOCPEICTBOM B3aMMOJEHCTBHSI €TI0 TUIEKCTPUH-TOMOJIOTHYHOTO jJoMeHa ¢ PIP3, ¢ skcroHMpoBaHueM Ta-
KM 00pa3oM TETIU akThBanuu W obecnieueHneM QochopmmupoBanus mo tpeonnny 308 (Thr308) kxoHcTUTy-
THBHO akTHBHOU (oconHo3nTHa-3aBUCHMON npotenHkrHa3oi 1 (PDK1). Jlna MmakcumanbHoM aktuBanmuna Akt
nonoaATeNsHO (hochoprmupyercs mTORC2 o cepuny 473 (Serd73) na C-xoHIIEBOM THAPOPOOHOM MOTHBE.
Taxoke 6bputa ipogeMoncTpupoBana Baxknocts JHK-TITK n HSP st perynsmum akruHocTr Akt. Akt akTHBHpY-
er mTORCI1 nmyrem nurudupyroniero gpocdopummposanust TSC2, napsiny ¢ TSC1 HeraTuBHO peryaMpyrOIIEro
mTORCI1 nyrem narn6uposanus ['Tdazer Rheb, mosurnsHoro perymsaropa mTORCI1. Y mTORCI umeercs 2
TOYHO OIpeaeNicHHbIX cyocTpara, p70S6K (nmanee HaszeiBaeMbrii SOK1) u 4E-BP1; 00a KpUTHYSCKU Ba)KHBI IS
perymsiunu OenkoBoro cuHreza. CoorBerctBeHHO, MTORC] mnpencraBiser coboii BaKHBIH HIKEPACIIOI0KEH-
HbIi 2 dexTop PI3K, crs3bIBarommii curnansl GpakTopoB pocTa ¢ TpaHCISILIUEH OSTKOB M KICTOYHON npodude-
pauuen.

b. Uaru6uropst PI3K

B nacrosmiem nokymente tepMuH "WHruOuTOp PI3K" OTHOCHTCS K HYKJIEHMHOBOUW KHCJIOTE, MENTHIY, CO-
SIMHECHHIO WJIM MaJIod OPTaHWYIeCKOW MoJIeKyIe, KoTopas(biii,oe) cBs3piBacTcs ¢ PI3K n mHrHOMpyeT 1mo MeHb-
meit mepe onuH BuA aktuBHOCTH PI3K. Bemkm PI3K mMoryT ObITh pasnenensl Ha Tpu kiacca, PI3K kmacca 1,
PI3K xmacca 2 u PI3K xmacca 3. PI3K kiacca 1 cymecTBYIOT B BUJE TeTepOIUMEPOB, COCTOSIINX U3 OJTHOW U3
yeTplpex Katanutudeckux cyopenuanil pl10 (pl10a, p110B, pl106 u pl110y) u oxHON CyOBEOMHHUIBI U3 ABYX
ceMeHCTB peryssiTopHblx cyobpennnun. Muaruourop PI3K cornmacHo HacrosimeMy n3o0peTeHHUIO IPEAIIOYTHTEIb-
HO HaneneH Ha nHruoutopsl PI3K kiacca 1. CorimacHo onHOMy BapuanTy peannsanun naruourop PI3K mposs-
JSIET CEJIEKTUBHOCTh B OTHOIICHWU OIHOW mim Oonee nzodopm uarudouropoB PI3K kmacca 1 (. e. cenexTus-
HocTh B oTHOmeHHH pl10a, pl10B, pl106 u pl110y, nnm oguoit niaum 6omnee u3 pl10ca, pl110B, p1105 u pl110y).
CornacHo npyromy acrnekty naruoutop PI3K He mposiBisieT ceneKTUBHOCTE B OTHOIIEHHH N30()OpM M CUHTAET-
cs "ynuBepcanbHeiM uHrunoOuTopoM PI3K". Cornmacno ogHomy BapuanTy peanusanuu nHruoutop PI3K konky-

-47 -



045264

pupyer 3a cBs3piBaHue ¢ AT® ¢ karanurudeckum nomenom PI3K.

CornacHO HEKOTOPHIM BapuaHTaM peanm3anuu uHruourop PI3K Moxer, Hampumep, ObITH HalelicH Ha
PI3K, a Taxxe Ha gomosHuTeNbHBIE Oenky myTn PI3K-AKT-mTOR. CorimacHo KOHKPETHBIM BapHaHTaM peain-
saru uHruouTOp PI3K, xotopsiii Hanenen u Ha mTOR, n Ha PI3K, MokeT Ha3bpIBaThCs JIMOO MHTHOUTOPOM
mTOR, mu6o warudouropom PI3K. Marndurop PI3K, Hanenennsrit uckimountenbHo Ha PI3K MokeT Ha3bpIBaThCA
cenekTuBHBIM HHTHONTOpOM PI3K. CorimacHo ogHOMY BapWaHTy peau3alliyl IO CEIEKTUBHBIM HHTHOUTOPOM
PI3K MoskeT moapazymMeBaThCs areHT, 1eMOHCTpUpYIomuil 50% MHrHONPYIONIyI0 KOHIICHTPAILIUIO B OTHOIICHHIH
PI3K, 3HadueHne KOTOpOi MeHbIIe 10 MeHbIel Mepe B 10 pa3, mo menbieit Mepe B 20 pa3, 0 MEHBIIIEH Mepe B
30 pas, mo MeHbIeit mepe B 50 pa3, mo menbIei mepe B 100 pa3, mo mensIei mepe B 1000 pa3 win 6oiee, yeM
IC50 yxazannoro nuruduropa B orHomeHnn mTOR w/unm apyrux 6€1KoB yKa3aHHOTO Iy TH.

CornacHO KOHKPETHOMY BapHaHTy peainzanuu npuMepbl naruountopos PI3K mnarn6upytor PI3K ¢ IC50
(xoHueHTpanueil uHrnoupoBanust 50% akTHBHOCTH), cocraBisitomieil nmpubmmsutensHo 200 HM nmm MmeHee,
TPEIOYTUTENFHO MpuOmm3uTensHo 100 HM Wi MeHee, ele 0ojee MPeAnOoYTHTENBHO TpudIu3uTenbHo 60 HM
WX MEHee, MpUOIM3uTeNsHO 25 HM, npubmmsurenpao 10 HM, npubnusutensHo 5 HM, npubmusutensHo 1 HM,
100 MxM, 50 MxM, 25 MxM, 10 MxM, 1 MkM unu MeHee. CoriacHO OJHOMY BapHaHTy pealu3allid HHTHOUTOP
PI3K unrubupyer PI3K ¢ IC50, coctaBinstomeit oT nmpubausutenbao 2 HM g0 npubnausutenpro 100 aM, 6osee
MPEAMOYTHUTENBHO OT MPHUOIM3UTENbHO 2 HM a0 npubnumsutenbHo 50 HM, emie Ooljiee TPEANOYTHTENHLHO OT
MpUOIM3UTENBHO 2 HM 10 mpuOm3uTensHo 15 HM.

HNmmroctpaTuBHBIE TpUMeEpPbl HHTHOUTOPOB PI3K, momxoasmmx ajis MpUMEHEHHS B CIIOCO0ax TOTydeHUS
T-KIIETOK, MPEeIyCMOTPEHHBIX HACTOSIINM H300peTEeHHEM, BKIIIOYAIOT, HE OTPAHUYMBAACH IIEPECUHCIICHHBIMH,
BKM120 (uaru6urop PI3K kmacca 1, Novartis), XL147 (uaruburop PI3K kmacca 1, Exelixis), (yHUBepcanbHbIiH
uarnourop PI3K, GlaxoSmithKline) u PX-866 (marudurtop PI3K kmacca 1; m3odopmsr pl10a, p110 u pl110y,
Oncothyreon).

Jlpyrue WuTIOCTpaTHBHBIC IPUMEPHI CENIEKTUBHBIX MHIHONTOPOB PI3K BKIFOYAIOT, HE OTPaHUYHBASCH TIC-
peuncnennsivu, BYL719, GSK2636771, TGX-221, AS25242, CAL-101, ZSTK474 1 IPI-145.

JloTomHUTEIbHBIC MILTIOCTPATUBHEIC TPUMEPBI YHUBEpCaIbHBIX HHrnOuTopo PI3K BkitouaroT, He orpa-
HU4MBasiCh nepeuncieHHsiMu, BEZ235, LY294002, GSK1059615, TG100713 u GDC-0941.

¢. Maru6utopsr AKT

B nacrosmem mokymente tepMuH "HHTHONTOP AKT" OTHOCHTCS K HYKJIIEMHOBOM KHCIIOTE, MENTHIY, CO-
SMHCHHUIO WM MAaJlol OpTaHMYeCKON MOJIeKyJie, KOTOpbIi(as, 0¢) WHTHOUPYET 10 MEHBIIEH Mepe OIUH BHT
aktuBHOCTH AKT. Maru6utopsr AKT MoryT OBITh CIpyNITHUPOBAHBI B HECKOJIBKO KJIACCOB, BKJIFOYAIOIINX WHTH-
OUTOPEI HAa OCHOBE JIMITUAOB (HaIIpUMeEp, MHTHOUTOPHI, HalleIeHHBIE Ha IIEKCTPHH-TOMOJIOTHYHEIH nomeH AKT,
KOTOpHBIK TipenoTBpamniaet Jokanuzanuio AKT Ha mmasMmatndeckux MeMOpanax), AT®-koHKypeHTHbIE HHTHOU-
TOPHI U aJulocTepuuyeckue HHruOuTopsl. CoriacHo OHOMY BapHaHTy peann3aiuu uHruoutopsl AKT necTBy-
IOT TIOCPE/ICTBOM CBsI3bIBaHUS ¢ KaTanuTudeckuM caiitom AKT. CornacHo KOHKpETHOMY BapHaHTy peali3anui
UHrHONTOpHl Akt NEeHcTBYIOT mocpeacTBoM MHrHOMpoBaHus (ocdopumpoBanus 3aBucuMbix o AKT mumre-
Hel, Takux kak mTOR. CormnacHo apyromy BapuaHTy peanm3anu nHruouposanue aktusHocTH AKT mpoucxo-
JIT 32 CUCT MHTHOMPOBAHWS BXOIHBIX CHTHANOB akTmBanuu Akt, Hampumep, MOCPEACTBOM HHIHOUpPOBAHHS
JHK-TTK-aktuBanuu AKT, PDK-1-aktuBanuu AKT w/uinm mTORC2-aktuBanun Akt.

WNurunduropsr AKT moryT ObiTh HareneHsl Ha Bee Tpu m3odopmer AKT, AKT1, AKT2, AKT3 wiu Moryt
CEJICKTUBHBIMU 110 M30(hOpMaM M HaleJeHHBIMH TOJIbKO Ha onHy win n8e u3 nzopopm AKT. CormacHo omHOMY
BapuaHTy peanmzanuu MHruOuTOp AKT Moker ObiTh HameneH Ha AKT, a Takxke Ha JOMOITHHUTEIbHBIE OCIKH
nytn PI3K-AKT-mTOR. Uaru6butop AKT, naueneHnsiét Tonpko Ha AKT, MOXET Ha3bIBATHCS CENEKTHBHBIM
naruouTopom AKT. CormacHo 0JHOMY BapHaHTy peali3alid 1O CeleKTUBHBIM MHTHOuTOpoM AKT Moker
MOJIPa3yMeBaThCs areHT, NEMOHCTpUpyromuil 50% WHruOupyromy koHneHTpanuio B otHomennn AKT, 3Ha-
YyeHHe KOTOpOoi HUke 1o MeHbleil Mepe B 10 pa3, mo mensmeit mepe B 20 pa3, mo meHsuiei Mepe B 30 pas, o
MeHsleit mepe B 50 pas, mo Menpuield Mepe B 100 pas, no menbieii mepe B 1000 pa3 mim 6osiee OTHOCUTENBHO
IC50 yxazaHHOTO HHTHOMTOpA B OTHOIIEHHUH JIPYTUX OEJIKOB YKa3aHHOTO ITyTH.

CoriacHO KOHKPETHOMY BapHaHTy peanuzauuu npumepsl nHruouropos AKT unrubupyror AKT ¢ IC50
(xoHueHTpanueit mHrnoupoBanust 50% akTHBHOCTH), cocraBisitomieil nmpubmmsutensHo 200 HM mm MmeHee,
MIPEAMOYTHUTENBHO MpubIu3nuTenpbHo 100 HM Wim MeHee, eme 0oJiee MPEANOYTUTEIHHO MPUOIU3uTEIHLHO 60 HM
WK MeHee, MPUOIU3UTENbHO 25 HM, npubmusnutenpHo 10 HM, npubausutenbao 5 HM, npudnmsutensHo 1 HM,
100 MM, 50 MxM, 25 MxM, 10 MmxM, 1 MkM unu MeHee. CoriacHO OJHOMY BapHaHTy pealu3allid HHTHOUTOP
AKT wnnarnoupyer AKT ¢ IC50, coctaBmsromeii oT mpudnusurensHo 2 HM no npubimutensao 100 aM, 6omee
MPEAMOYTHUTENHHO OT MPHUOIM3UTENbHO 2 HM a0 npubnumsutenbHo 50 HM, emie Ooljiee MPEANOYTHTENHLHO OT
npubIM3nTEeNnsHO 2 HM n0 npubiamsurensHo 15 HM.

WnmoctpatuBabie npuMepbl HHTHOUTOPoB AKT 1t mpriMeHeHNs B KOMOWHAITNY ¢ KOHBIOTaTaAMU aHTUTE-
JIO-JIEKAPCTBEHHOE CPEICTBO Ha OCHOBE aypHCTaTHHA BKIIOYAIOT, Hampumep, nepudocun (Keryx), MK2206
(Merck), VQD-002 (VioQuest), XL418 (Exelixis), GSK690693, GDC-0068 wu PX316 (PROLX
Pharmaceuticals).

WimrocTpaTHBHBIM HEOTPaHWYMBAIOIIMM IIPUMEPOM celleKTHBHOTO nHruonutopa Aktl siBisiercss A-674563.

WnmocTpaTUBHBIM ~ HEOTPAaHWYHMBAIOIINM  MPUMEPOM  CEIeKTHBHOro HHruomtopa Akt2 sBusercs
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CCT128930.

CornacHO KOHKPETHBIM BapuaHTaM peannzannu uHruourop Akt uarubupyer JJHK-ITK-aktuBanuio Akt,
PDK-1-aktuBaimio Akt, mTORC2-axktuBarmro Akt nim HSP-axruBamuio Akt.

NmmroctpatuBabie mpumepbl uaTHOUTOpoB JIHK-ITK BKIIOYAIOT, HE OTpaHWYWBASACH MEPEUHCICHHBIMU,
NU7441, PI-103, NU7026, PIK-75 u PP-121.

d. Maruduroper mTOR

Tepmuns! "uaruourop mTOR", wmun "areHT, kotopbrit ”ATHONPYET MTOR" OTHOCATCS K HYKJIEMHOBOMW KH-
CJIOTE, MENTHY, COSTUHEHHUIO WIIH MAJIOW OPTaHWIECKOW MOJIEKyJe, KoTopasi(blil) MHTHOUPYET 10 MEHbBIIEH Me-
pe omuH Bun aktuBHOCTH Oenka mTOR, Takyro kak, HapuUMep, aKTHBHOCTh CEPUH-TPCOHNHOBOW MPOTCHHKHHA-
31 110 MEHBIIEH Mepe Ha 0JJHOM M3 cyOcTparoB (Hampumep, knHasbl-1 p70S6, 4E-BP1, AKT/PKB u eEF2). n-
ruouTopel mTOR cnoco6ubI HemocpencTBeHHO cBsi3biBaThcsl ¢ MTORCI, mTORC2 mnmu kak mTORCI, Tak u
mTORC2, u MHrHOMPOBATh UX AKTUBHOCTB.

HNurubupopanne aktuBHOCTH MTORC] w/mmm mTORC2 MoxkeT OBITh ONpEesIeHO IO OCIA0ICHHUIO Tepe-
nmaun curHana mo myta PI3K/Akt/mTOR. [ns ycTaHOBICHUS CHHKCHHS BBIXOJHOTO CHTHANIA TAKOTO CHUTHAJIh-
HOTO ITyTH MOXHO HCIIOJIb30BaTh IMIMPOKHUN CHEKTP MHIANKATOPOB. HeKoTOphIe HEOrpaHWYMBAIOMIHNE NPHMEPHI
WHAWKATOPOB BKIOYAIOT (1) ymenbmenue dpocopmmpobanust Akt, B Tom umcine no octatkam 5473 u T308, HO
HE OTpaHWYMBAsACh UMH; (2) CHUXKCHHE akTUBAuu AKt, HA OCHOBaHWH, HampuMep, HaOII0JAeMOTO CHIDKEHUS
dhochopunmpoBanus cybcrparoB Akt, B TOM ducie, HO HE OTrpaHWYMBA’ICH TepedncieHHbME, Fox(01/03a
T24/32, GSK3a/B; S21/9 u TSC2 T1462; (3) ymensiienue hochoprIMpoBaHus CUTHAILHBIX MOJIEKYJ, 3aBHCH-
MbIx oT mTOR, B ToM dmcie, HO HE OTrpaHUYMBAsICH TEPEUUCIEHHBIMH, prbocoMansHOro Oenka S6 S240/244,
70S6K T389 u 4EBP1 T37/46; u (4) nHruOupoBaHue Mpoaudepany PaKOBbIX KIETOK.

CornacHo OTHOMY BapHaHTy peanmu3anuu uHruoutopsl mMTOR npeacTaBisroT co00i HHIHOUTOPHI AKTUB-
Horo caifra. OHM npencTaBisAoT coboil mHrnouTopsl MTOR, KOTOpEIE CBA3BIBAaIOTCS ¢ caliToM cBsi3biBaHUA ATO
(xoTopsbIii Takke HasbiBaroT AT®d-cBszpiBatommM kapManoM) mMTOR ¥ MHIHOMPYIOT KaTalUTHYECKYIO aKTHB-
HocTh ¥ MTORCI, ¥ mTORC2. OnuH U3 KJ1acCOB HHTMOUTOPOB aKTUBHOTO CaliTa, MOAXOSIIINX ISl IPUMEHE-
HUA B crioco0ax moxydeHus: T-KIeTOK, MPeIyCMOTPEHHBIX HACTOSIINM M300peTeHNEeM, MPEACTaBlIeH HHTHONTO-
pamu ¢ ABOWHOHU crier(UIHOCTHIO, HalleJdeHHbIME Kak Ha PI3K, tak u Ha mTOR, u npsiMo uHrHOupyrommMu
nX. MHruOUTOpHI ¢ ABOWHON crienmn(UIHOCTBIO CBS3BIBAIOTCA ¢ caiiTamu cBsi3biBaHus AT® xak mTOR, Tak u
PI3K. WnmrocTpaTuBHBIE IPAMEPHI TAKUX WHTHOUTOPOB BKJIIOYAIOT, HE OTPAHWIHMBASACH MTEPEUNCICHHBIMA: UMH-
JTa30XUHOMHEI, BopTMaHHuH, LY294002, PI-103 (Cayman Chemical), SF1126 (Semafore), BGT226 (Novartis),
XL765 (Exelixis) m NVP-BEZ235 (Novartis).

Jlpyroii kiacc HHTHOMTOPOB akTHBHOTO caiita mTOR, moaxomsmux i MPUMEHEHUS B MPEITYyCMOTPEH-
HBIX HACTOSIIIUM HM300peTeHHEM crocofax, celeKkTuBHO MHTHOupyeT akTuBHOCTH MTORCI u mTORC2 B ot-
HOIIICHWU OIHOW miH Oonee dpochatuammHo3uTON-3-KnHa3 Tuna 1, Hanpumep, PI3-kunassr o, B, y nmm 6. Yka-
3aHHBIC HHIMOMTOPH! AKTUBHOTO caiiTa CBS3BIBAIOTCS ¢ akTUBHBIM caiitoM mTOR, Ho He PI3K. MmmroctpaTus-
HBIC TIPUMEPHI TAKHX WHTHOUTOPOB BKIFOYAIOT, HE OIPAaHUYMBASCH MEPCUUCICHHBIME: THPA30JI0MUPUMUIAHBL,
topuH 1 (Guertin and Sabatini), PP242 (2-(4-amuno-1-u3onpomwi-1H-nupasono[3,4-dmupumuann-3-mn)-1H-
uH01-5-011), PP30, Ku-0063794, WAY-600 (Wyeth), WAY-687 (Wyeth), WAY-354 (Wyeth) u AZD8055 (Liu
et al., Nature Review, 8, 627-644, 2009). I

CornacHO OJHOMY BapHaHTy peanu3auuu celleKTHBHBIH mHruourop mTOR mpencraBisier coboi areHT,
KoTopblii memoHcTpupyeT 50% wunrubupyromyo koHueHtpamuio (IC50) B orHomenmn mTORCI w/mm
mTORC?2, 3HaueHne KOTOPOH HUXKe TI0 MeHbIer Mmepe B 10 pas, mo MeHbInei Mmepe B 20 pa3, 1o MEHbIIEH Mepe
B 50 pa3, mo mensbIei Mepe B 100 pa3, mo mensineir mepe B 1000 pa3 wiu 6osee otHocuTenpbHO IC50 ykazaHHO-
T0 MHTUOUTOpPA B OTHOIIICHUH OJHOH, NBYX, Tpex wim Ooiyiee PI3-kuna3 tumna [ unu B oTHOMIeHNH BeeX PI3-kuHa3
Tuna I.

Jpyroii kimacc uarn6uropoB mTOR a1t mprMEHeHUs! COriacHO HAcTOAIIEMY N300pETCHUIO HAa3hIBACTCS B
HACTOALIEM JOKyMeHTe "pamanoramu'. B HacTosIeM TOKyMEHTe TEpMUH "panajgoru" OTHOCUTCSA K COCAMHEHU-
M, KOTOpble crenududecku cBs3bBaroTcest ¢ FRB-gomeroM mTOR (FKBP-panamMunuH-cBsI3pIBAIOIIHIA TOMEH),
CTPYKTYPHO POJCTBEHHBI parnaMHIUHy W COXpaHsI0T MHruompytomue cBoiictea mTOR. Tepmun "panamorn"”
UCKJIFOYACT parmaMUIMH. Pamanoru BKITIOYAKOT CI0XKHBIC 3(UPHI, TPOCTHIC 3(UPHI, OKCHMEBI, THIPAa30Hbl U TU-
POKCHJIAMHHBI PallaMUIMHA, a TAKXKE COCIUHCHUS, B KOTOPHIX (PYHKIIUOHAIBHBIC TPYIITBI KOPOBOU CTPYKTYPHI
pamaMuIiiHa ObUTH MOAN(UITMPOBAHBI, HAIPUMEP, ITyTEM BOCCTAHOBICHHS WM OKHCICHUSI. PapMaIieBTHIECKH
MpHEMIIEMBIE COJTM TAKUX COCIMHEHUH TaKXKe CUYUTAIOTCS MIPOM3BOIHBIMH panamMunuHa. MinrrocTpaTuBHBIE TPH-
MEpbI PanajioroB, MOIXOMANINX I MIPUMEHEHHS B CIIOCO0aX, MPEeIyCMOTPEHHBIX HACTOSAIMINM H300peTeHHEM,
BKITIOUaioT, 6e3 orpanmdeHus, temcupoaumyc (CC1779), ssepomumyc (RADO001), medhopommmyc (AP23573),
AZD8055 (AstraZeneca) m OSI-027 (OSI).

CorylacHO OJTHOMY BapHaHTy peaM3alliH YKa3aHHBIH areHT mpeactaBiseT coboit marnoutop mTOR pa-
MaMHIUH (CUPOIUMYC).

CornacHO KOHKPETHOMY BapUaHTy peaiu3aliiy mpuMepbl HHrHOuTopoB mTOR i1 mpuMeHeHUs COTIacHO
HacToseMy n300peTeHnto nHruoupyrT Moo mTORCI, mu6o mTORC2, win kak mTORCI1, tak u mTORC2,
¢ IC50 (xonuenrpanueit naruOuposanus 50% akTHBHOCTH), cocTaBisroniel npuoamsurenso 200 HM uimm Me-
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Hee, IpeNnouTUTENbHO nmpubmmsuresnsHo 100 HM wiam MeHee, emle 0ojiee MPEANOYTHUTEIBHO COCTABIISIOIICH
npubanznTensHo 60 HM win MeHee, mpubausuTessHO 25 HM, npubmmsutensHo 10 HM, npubiausurensHo 5 HM,
npubmmsuTenbao 1 HM, 100 MxM, 50 MM, 25 mxM, 10 MxM, 1 MkM wnu Menee. CorjacHO OJHOMY acIieKTy
narrOuTOp MTOR U1 MpUMEHEHUS COTIIACHO HacTosAIEeMy m300peTeHnto nHruoupyetr oo mTORCI, mubo
mTORC2, wim kak mTORCI1, Tak ¥ mTORC2 ¢ IC50, cocrapmnstomnieit ot mpubIu3uTenbHo 2 HM 10 mpubim3u-
teapbHO 100 HM, Ooyiee MPEAMOYTHTEIHHO OT MPUOIM3NUTENbHO 2 HM 1o mpubmmsurensHo 50 HM, emie Oonee
MPEAMOYTHUTENBHO OT MPHOIM3UTENLHO 2 HM 110 mpuOIu3uTensHo 15 HM.

CorylacHO OJTHOMY BapHaHTy peanu3anuu npumepbl wHrHOuTopoB MTOR wumHrHGmpyror nu6o PBK u
mTORCI1, mu60 mTORC2, wm kak mMTORC1 u mTORC2, Tak u PI3K ¢ IC50 (xoHnenTpanueit nHruoupona-
HUs 50% aKkTUBHOCTH), cocTaBisitoniei mpuomusutensHo 200 HM winm MeHee, MPEeINOYTHTENEHO MPHOIH3H-
tenbHO 100 HM MM MeHee, erie 0oee MPeAImOYTUTEIFHO MPUOIU3nTeNsHO 60 HM miin MeHee, MPUOIU3UTEIIEHO
25 M, npubmmurensro 10 HM, npubnusurensHo 5 HM, npubmmsurensao 1 HM, 100 MxM, 50 MM, 25 MM,
10 MmxM, 1 MM, unu menee. CoriacHo onHoMy actekTy uHruomtop mTOR s nmpuMeHeHHsl corflacHO Ha-
crosimeMy u3obperenuro naruoupyet PI3K u mTORCI1, niim mTORC2, unu kak mTORCI1, tak 1 mTORC2 u
PI3K ¢ IC50, cocraBnstomnieit oT nmpubiau3uTenbHo 2 HM 1o npubnausutensao 100 HM, Ooiee MpeAnoITHTEIHHO
OT MpUOIU3HUTENHHO 2 HM 10 pubnmm3utensHo 50 HM, emne 6osee MpeAnoYTHTEIHHO OT MPUOIH3UTENHsHO 2 HM
JI0 IPUOTU3HUTENHHO 15 HM.

JlommomHUTEIBHBIE HILTIOCTPATUBHBIE puMepbl HHruOnTopoB MTOR, moaxomsmux 1t MpUMEHEHHS CO-
TJIACHO KOHKPETHBIM BapHaHTaM PEajli3allli, NMPEeIyCMOTPEHHBIM HACTOSIINM H300pETCHHEM, BKIIOYAIOT, HE
oTpaHUYNBasiCh nepeuncieHnpiMu, AZD8055, INK 128, panamunus, PF-04691502 u aBeponmmMyc.

Kak 6bu10 mokazano, mTOR peMOHCTpUPYET YCTOWYHMBYIO CHCIH(DUICCKYIO KATATUTHUCCKYIO aKTHBHOCTD
B OTHOIICHHUU (PM3HOJIOTHYECKUX CyOCTpaTHBIX OeKoB, pubocoManbHO npoTenHkuHassl I p70 S6 (p70S6K1)
ces3piBatoniero elF4E oenka 1 (4EBP1) o oneHke ¢ npuMeHeHneM BecTepH-OnoTTHHTa ¢ pocdocnennpuaHbl-
MU aHTUTEIIAMH.

CornacHO OHOMY BapHaHTy peanu3anuu ykasaHHbIH uHruourop mytu PI3K/AKT/mTOR mnpencrasnser
c000#t HHTHONTOP KMHA3BI SO, BRIOPAHHBIN W3 TpymIbl, cocrosmend u3: BI-D1870, H89, PF-4708671, FMK u
AT7867.

1. Komno3umum u coctaBbl

[IpexycMoTpeHHBIE HACTOSIIIAM H300PETEHHEM KOMITO3UIIMH MOTYT COJIEp’KaTh OAMH(OAHY) WM OoJiee
MOJIATICTITHIOB, MTOMUHYKIICOTHIOB, CONEPKAIMNX UX BEKTOPOB, TEHETHICCKH MOAN(HUIIMPOBAHHBIX HMMYHHBIX
3((HeKTOPHBIX KIETOK U T.II., IPEAYCMOTPEHHBIX HACTOSIINM H300peTeHreM. KoMmmo3umnmu BKIIIOYA0T, HE Orpa-
HUYUBASCh yKa3aHHBIMH, (papMalreBTUYeCKUue KOMIo3uiuu. TepmuH "dapMarieBTHYecKas KOMIIO3UIHA" OTHO-
CUTCS K KOMITO3UIIMSAM, TPEICTABICHHBIM (apMalleBTUYCCKU MPUEMIICMBIMU WIH (HU3UOJOTHYCCKU MPHEMIIe-
MBIMH PACTBOPAMH JUIS BBEJICHUS B KIICTKY WJIH B OPTraHU3M KHBOTHOTO, JINOO OTICIBHO, JINOO B KOMOWHAIIMHU C
OJTHUM WM OoJiee ApyrumMu criocobamu Tepanuu. CieqyeT Takke MOHUMaTh, YTO, IPU HEOOXO0ANMOCTH, KOMIIO-
3UIIMU COTJIIACHO HACTOSIIEMY M300PETCHHIO TaK)KE€ MOTYT BBOJUTHCS B KOMOMHAIIUU C IPYTHMMHU arcHTaMH, Ta-
KAMH KaK, HalpuMep, IIUTOKUHEI, ()aKTOPBI POCTa, TOPMOHEI, MaJIbIe MOJICKYJIBI, XHMHOTEPATICBTHICCKHIE CPEJI-
CTBa, TIPOJICKAPCTBA, JICKAPCTBEHHBIC CPEICTBA, aHTUTENA FIIM Pa3IMUHbIe IpyTrue (hapMareBTHIECKH aKTHBHBIC
areHTHl. [IpakTHYeckn He CYIIEeCTBYeT OTpaHNICHUI B OTHOIICHUN APYTUX KOMIIOHEHTOB, KOTOPBIE MOTYT OBITh
JOTIOTHUTEIHHO BKIIFOUYEHBI B YKa3aHHBIE KOMIIO3HIIUH, TIPH YCIOBUH, YTO YKa3aHHBIC JOTOIHUTEIIFHBIC ar€HTHI
HE OKa3bIBAalOT HEOIATONMPUATHOTO BO3JCHCTBHSA HAa CIIOCOOHOCTh YKa3aHHOW KOMITO3UITMH OOECTIEYNBATh IIPE/-
rojiaraeMoe JieueHue.

Bripakenune "dapmaneBTHIecKy MpreMIIeMbIH" B HACTOSIIEM JOKYMEHTE OTHOCHTCS K COCAMHEHUSIM, Ma-
TepHaniaM, KOMIIO3UIUAM /WM JCKAPCTBCHHBIM (hopMaM, KOTOPBIE, COTJIACHO 3JpaBOi MEAUIIUHCKON OICHKE,
MOJXOMIAT [T IPUMCHEHHUS B KOHTAKTE C TKAHSIMH YEIIOBCKA W JKUBOTHBIX 0€3 BOZHUKHOBEHHS HM3IHUIIHEH TOK-
CUYHOCTH, Pa3Ipa)KCHHS, aJUIEPTUUCCKOr0 OTBETA WM JIPYTHX MPOOJEM WM OCIIOKHCHHU, COOTBETCTBYS pa-
3YMHOMY COOTHOILIEHUIO MOJIb3HI U PUCKA.

B Hactosmiem nmokymeHTte "(papMaleBTHYeCKU MPUEMIIEMbI HOCHTENb, Pa30aBUTENb WA BCIIOMOTATEIb-
HOE BelIeCTBO" BKIIIOYAET 0€3 OrpaHUYCHHS JIO00N aIbIOBAHT, HOCHUTENbh, BCIIOMOTATEILHOE BEUIECTBO, CKOJIb-
3siIIee BEIIECTBO, MOICTANIIBAIOIINI areHT, pa30aBUTEb, KOHCEPBAHT, TUTMEHT/KPACUTEIh, YCUIIUTEIh 3amaxa
M BKyCa, IOBEPXHOCTHO-aKTHBHOE BEIIECTBO, CMAYHMBAIONINNA areHT, AUCHCPTUPYIOIINKA areHT, CyCTIIeHAUPYIO-
MWK areHT, CTa0MIN3aTOp, M30TOHWYECKHH areHT, PacTBOPHUTETb, IOBEPXHOCTHO-aKTHBHOE BEIIECTBO WIIN
SMYJIBraTop, of00peHHb YpasneaueM agmuauctpanuu CIIIA mo KOHTpOJro KayecTBa MPOAYKTOB MMUTAHUS H
JIEKApCTBEHHBIX CPEICTB KaK MPUEMIIEMBIH I IPUMEHEHHS Y YeJIOBEeKa MIIM JOMAITHUX JKUBOTHBIX. [Ipumepsr
(hapMareBTHYCCKH MPUEMIIEMBIX HOCHUTEICH BKIIOYAIOT, HE OTPAHUYHMBASACH IECPCUMCICHHBIMU, caxapa, TaKue
KaK JIAKTO3a, TJF0K03a M caxapo3a; KpaxMallbl, TAKHE KaK KyKYpY3HBIA Kpaxmall U KapTo(eabHbIH KpaXxMal, [ei-
JIF0JI032 U €€ TIPOU3BOJIHBIE, TaKHe KaK KapOOKCHMETHIIIIEIUTION03a HATPHS, STHIILEILIION03a 1 aleTaT LeJUTIoN0-
3BI; TPAarakaHT; COJION; JKCJIATHH; TaJbK; MAclI0 KaKao, BOCKH, )KHUBOTHBIC M PACTHTEIBHBIC JKUPHI, MTapaQuHBL,
CUIIUKOHBI, OCHTOHUTHI, KPEMHHUCBAsI KHCJIOTA, OKCH]] IIMHKA; Maclia, TAKUE KaK apaxucoOBOC MAcCIio, XJIOMKOBOE
MacJo, caopoBoe Macyio, KyH)XyTHOE MacJo, OJJMBKOBOE Macllo, KYKypy3HOE Macjo M COEBOE Macilo; TIIMKOJIH,
Takye KaK MPONMJICHIVIMKOINb; MOJHOJbI, Takue KaK TIUIEPUH, COPOUT, MAHHUT W TOJIMATHICHTINKOIb; CIOXK-
HBIE AQUPHI, TAKHE KaK 3TUJIOJIEAT U STIUIAypaT; arap; OydepHble areHThl, TaKue Kak THAPOKCUI MarHus U THA-
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POKCHT aJJFOMHHUS; albTHHOBAs KUCIIOTA; allMPOTeHHAs BOJa; H30TOHUYECKUN COJICBOM pacTBOp; pacTBop PuH-
repa; 3TWIOBBIN criupt; docdaTHbie OydepHBIC pacTBOPHI; U JIFOOBIC APYTHE COBMECTHMEIC BEIIECTBA, HCIOb-
3yeMble B (papMareBTHIEeCKUX COCTaBax.

CornacHO KOHKPETHBIM BapHaHTaM peaH3aly KOMIIO3WIIMH COTJIACHO HACTOSIIEMYy H300peTeHHIO CO-
nepxat HekoTopoe konmnmaecTBO CAR-3Kkcmpeccupyromux UMMYHHBIX 3¢ ()EeKTOPHBIX KIETOK, IPEAyCMOTPEHHBIX
HACTOSAIIUM H300peTeHrneM. B HacTosmeM TOKyMEHTe TepMHH "KOJIUIecTBO" OTHOCHUTCS K "3 PeKTHBHOMY KO-
JTUYecTBY" TEHETHIECKU MOAM(PHUIIMPOBAHHBIX TEPAMEBTHUECKUX KIETOK, HApUMep, T-KIETOK, WU "KOJIHIECT-
BY, dhdexTuBHOMY UIsI" DOCTHXKEHUS OJIATOMPHUATHOTO WA TpeOyeMoMy MPO(UIAKTHIECKOTO WIIH TepaIreBTH-
YECKOT0 Pe3yNIbTaTa, B TOM YUCIIC KIMHUYECKUX PE3yIbTaToB.

"I[Ipo¢unaktudecku 3pGHEKTUBHOE KOJIMIESCTBO" OTHOCHUTCS K KOJUYCCTBY TeHETUYCCKH MOAUMDUITUPOBAH-
HBIX TEPANCBTUYCCKHUX KICTOK, 3(Q(EKTUBHOMY JUUIsI JOCTHXKCHHS TPEOYyeMOTo MpOQIIAaKTHUECKOTO Pe3yNbTaTa.
Kak mpaBwiio, He HEOOs3aTEIBHO, MOCKOIBKY MPOPIIAKTHICCKYIO TO3Y BBOIAT CYOBEKTaM O BOSHHUKHOBCHHUS
3a0oJieBaHMs WK Ha OoJiee paHHEH cTanuu 3a0oyieBaHUs, TPOPIIAKTHUCCKH 3D (HEKTUBHOE KOMUYECTBO MEHb-
1Ie, YeM TeparneBTHICCKU 3P PEeKTHBHOE KOIUIECTBO.

"TepaneBtruecku dHPEKTUBHOE KOJIMIESCTBO" TCHETHISCKH MOAM(DHUIIMPOBAHHBIX TEPaNeBTUICCKUX KIle-
TOK MOXET BapbHPOBaTh B 3aBUCHMOCTH OT TaKuX ()aKTOpPOB, KaK cTaTyc 3a00JIeBaHMS, BO3pAcCT, IOJ M Macca
TeJa WHANBHIYYMA, U CIIOCOOHOCTH CTBOJIOBBIX KJIETOK U KJICTOK-IPEAIICCTBEHHIKOB 00€CTIeYNBATh Y HHINBH-
nyyma TpeOyembiii oTBeT. TepaneBTudecku 3G(HEeKTHBHOE KOJIMIECTBO TAKXKE MPEICTaBISAET COO0M KOJIMIECTBO,
TP UCTIOJB30BaHUU KOTOPOTO OJarompusATHBIC TepaneBTHIeCKUe d(D(HEKTHI MEePEBEIIMBAIOT KaKUEe-THOO TOKCH-
JecKkre Wiu naryOHble 3QQeKThl BUpyca WX TPaHCIYIIUPOBAHHBIX TEPANCBTHUECKHX KIETOK. TepMmuH "Tepa-
NEeBTUYECKH AP PEKTUBHOE KOIMUYECTBO" BKIIOYAECT KOJIMYECTBO, d(p¢eKkTnBHOEe s "nedyeHus" cyObekTa (Ha-
npuMep, nanueHTa). [Ipu Ha3HAYCHUM TEPaNeBTHYCCKOTO KOJMYECTBA TOYHOE KOJUYECTBO UIS BBEIACHUS KOM-
MO3UIIMN COTTIACHO HACTOSIIEMY M300PETEHUIO MOXET OBITh OMPEACICHO JCYAIlUM BpayoM C YUETOM HHIIUBH-
JyaJbHBIX pa3IUYMil BO3pAcTa, MacChl Telia, pa3Mepa OIyXOIH, CTCIICHH MH(EKIIMK UIIH METACTa3HPOBAHUS, H
COCTOSIHUS TanueHTa (CyObekTa). B 1iemoM, MOXKHO YTBEpKAaTh, YTO (hapMalleBTHICCKass KOMIIO3UIUS, CONEp-
Kamasi T-KJISTKU COTJIACHO OTHCAHHWIO B HACTOSIIEM JOKYMEHTE, MOXET BBOJHUTHCSA B JO3UPOBKE, COOTBETCT-
BYIOIIEH 10%-10" knetox/kr mMacco Tena, MPeAOYTHTENBHO, 10° - 10° KeToK/Kr Macchl Tella, BKJIIOYas BCe Iie-
JIOYHCIICHHBIC BapHUAHTHI B IpeJefiaX YKa3aHHBIX TUara30HoB. KOTMYECTBO KIIETOK 3aBUCUT OT KOHEYHOH ILIeH
TPUMEHEHNSI KOMIIO3HIINH, a TAKKe OT THIA BKIIIOYCHHBIX B €€ cocTaB KieToK. COrJIacCHO BapHaHTaM IPUMEHe-
HUSL, IPEIIOKEHHBIM B HACTOSIIIEM H300pETEHNH, KIIETKH, KaK IPaBIIIO, HAXOIATCS B 00beMe, COCTaBIIIIoNmEeM 1
7 WJIM MEeHee, MOTYT HaXxOJUThCS B 00beMe, cocTaBistromeM 500 mir uimu meHee, win gaxe 250 mur, umu 100 mur,
un Meree. TakuM 06pa3oM, IIOTHOCTH TpeGyeMbIX KIETOK, KaK MPaBmiIo, mpebimaet 10° KieTok/mi1, 06bIaHO
npesbinaer 107 kneTok/mi, 06braHO coctapister 10° kmetok/m umm Gonee. KIMHMUECKH peTeBaHTHOE KOJTHUC-
CTBO UMMYHHBIX KJIETOK MOXKET OBITh Pa3JeJICHO JJIS MPOBEJCHUS MHOTOKPATHOTO BIIMBAHUS, B COBOKYITHOCTH
COCTaBJIss WX MPEBbIIIAsl KOJIMYECTBO 105, 106, 107, 108, 109, 1010, 10" wmm 10" knerok. CormnacHo HEKOTOPBIM
ACTIeKTaM HACTOSIIEr0 M300pPETCHUS, B YAaCTHOCTH, MMOCKOJBKY BCe MH()Y3UPOBAHHBIC KICTKH OYIyT IEpeHa-
TIPaBJICHbI Ha KOHKPETHBIN IeNIEBOW aHTHIeH (HAIPUMEp, JITKYIO Helb K FJIM A), MOTYT BBOIUTHCS MEHBINNE
KOJIMYECTBA KJIETOK, B JHAama3oHe 10%/xr (106—1011 Ha ogHoro mamueHTa). Kommoswmuum ¢ CAR-
SKCIIPECCUPYIOMUMHE KJIETKaMH MOTYT BBOJUTHCSI HEOJHOKPATHO B TO3UPOBKAX, HAXOMAIIMXCS B Ipeeiax yKa-
3aHHBIX JHana3oHoB. KieTku MOTryT OBITh alJIOT€HHBIMH, CHHTCHHBIMH, KCCHOTEHHBIMH WM ayTOJOTHYHBIMH
JUTS TIAIIMEHTa, TIOIydYalonero tepanuio. I1pn HeoOXoaAuMOoCTH JIedeHHEe MOKET TakXKe BKIIOYATh BBEICHHE MU-
ToreHoB (Hanpumep, @I'A) nnm MMMQOKUHOB, TUTOKMHOB W/MIM XeMOKHHOB (Hanpumep, MUPH-y, NJI-2, NJI-12,
®HO-anetha, MJI-18, u DHO-6eta, TM-KC®, NJI-4, UJI-13, Flt3-L, RANTES, MIPla u T.1.) cornacHo omuca-
HUIO B HACTOSIIEM JOKYMEHTE [UIS YCHJICHUS HHAYKINHA IMMYHHOTO OTBETA.

B memmom, KxoMIo3unuu, conepikamne KICTKH, aKTUBUPOBAHHBIC M PA3MHOKEHHBIE COTIIACHO ONHMCAHUIO B
HACTOSIIEM JOKYMEHTE, MOTYT IPUMEHSITHCS PH JICUCHHH U MPEIOTBPALICHUN 3a00JIeBaHIH, BOSHUKAIONINX Y
WHINBUAYYMOB C HWMMYHHOH HEIOCTaTOYHOCTRIO. B wactHocTH, Kommosuium, conepxamme CAR-
MomupHUIIPOBaHHbIE T-KIETKH, MPETyCMOTPCHHBIC HACTOSIINM H300pPCTCHUEM, HCIIONB3YIOT MPH JICYCHUU B-
KJICTOYHBIX 3JI0KAYeCTBCHHBIX HOBOOOpa3zoBaHmit. CAR-moaudunupoBanubie T-KIETKHA COTNIACHO HACTOSIIEMY
U300pPETEHUIO MOTYT BBOJUTHCS JTUOO OTICIBHO, OO B BHIE (DapMALIEBTHUCCKOW KOMITO3UIIMK B KOMOWHAIINA
C HOCHTEIISIMH, Pa30aBUTEIIIMHU, BCIOMOTaTCILHBIMY BEIIECTBAMHE /WU JPYTUMH KOMIIOHCHTAMU, TAKUMH KaK
WNJI-2 vim gpyrue UUTOKHUHBI WIA TOMYJISIMH KIeTOK. COrlIacCHO KOHKPETHBIM BapHaHTaM PEajli3allid Ipeay-
CMOTpPCHHBIC HACTOSIIUM HU300peTeHHeM (hapMaleBTHUCCKUEC KOMITO3HIIMU COJCPKAT HEKOTOPOC KOJIHMYECTBO
TEHETHYECKH MOTUPHUITUPOBAHHBIX T-KIETOK B KOMOWHAIIMU C OJHUM WM Oojiee dapMmarneBTHUeCKu Win (Gu-
3HOJIOTHIECKH IPUEMIIEMBIMH HOCUTEIISIMH, Pa30aBUTEIIMU MIIA BCTIOMOTaTEIbHBIMH BEIIECTBAMH.

®DapMareBTHIECKHe KOMIIO3UITNH COTIIACHO HACTOSIIEMY H300peTeHuIo, comeprkarmue nomysamnmo CAR-
SKCIPECCUPYIOMUX UMMYHHBIX 3((EKTOPHBIX KIETOK, TAKUX KaK T-KIIETKH, MOTYT coJiepXaTh Oydepsl, TaKue
KaK HeUTpaJIbHBIN 3a0y(hepeHHbIN coneBor pacTBoOp, 3a0ydepeHusrii GochaToM COIEBON pacTBOp U T.II.; yIJie-
BOJIBI, TAKHE KaK IIIFOK03a, MAHHO3a, caxapo3a WIH JCKCTPAaHbI, MAHHUT, OCIKH; MOJUICIITUABI I aMHHOKUC-
JIOTBI, TAKUE KaK TIUIMH; aHTHOKCUIAHTHI; XelaTHpYonie areHThl, Takue kak DATK wmu royratnoH; anbro-
BaHTHI (HAIIpUMeEp, THAPOKCHUJT ATFOMHUHUS); M KOHCEPBAaHTHI. KOMITO3HIIMU COTTIACHO HACTOSAIIEMY H300pPETCHUIO
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NPEANOYTUTEIBHO TPE/ICTABICHBI COCTAaBaMH JUISl ITAPEHTEPAILHOTO BBEJICHHMS, HAIPUMED, BHYTPHUCOCYIUCTOTO
(BHYTPHBEHHOTO WJIM BHYTPHAPTEPHUATIHHOTO), BHYTPUOPIOIIMHHOTO MIIM BHYTPHMBIIIEYHOTO BBEICHHSI.

Kunkue papmaneBTHdeckre KOMIO3HUIINHN, KOTOPHIE MOTYT OBITh IPEACTABICHBI PACTBOPAMH, CYCIICH3HUS-
MU WIW JPYTUMHU TOJOOHBIMH (POpMaMH, MOTYT BKJIIOYATh YTO-THOO OJHO WM OOjiee M3 CICHYIOIIETO: CTe-
pUIBHBIE pa30aBUTENH, TaKUE KaK BOJA JJIST MHBEKINH, COIEBOI pacTBOP, MPEAMOYTHTENEHO (BH3UOIOTHICCKHINA
COJICBOH pacTBOp, pacTBOp PuHrepa, M30TOHNYECKUH XJIOPUA HATPH, HEJIETydHe Macia, TAKHe KaK CHHTeTHIe-
CKHE MOHO- WIIH JWUTIIAIEPUABI, KOTOPBIE MOTYT CIIY’KUTh B KaUECTBE PACTBOPHUTEIS WIIH CYCIICHINPYIOMIEH cpe-
IIBI, TTOMTUATHICHTTUKOIH, TIUIEPHH, IPOMMICHTIINKOIb WIH IPYTHe PACTBOPUTEINN; aHTHOAKTEpHUaIbHBIC arcH-
TBI, TAKHE KaK OCH3WIOBBIN CIIUPT WM MeTINapaOeH; aHTHOKCHIAHTHI, TAKUE KaK aCKOPOMHOBAsI KHUCIIOTa WU
OuCyIb(UT HATPUS; XENATUPYIOIIUE areHThI, TAKUE KaK 3THIICHIMAMUHTETPayKCyCHasl KUCIIoTa; Oydepsl, Takue
KaK aleTaThl, DUTpaThl WK (ocharTsl, U arcHTH IS KOPPEKIHUU TOHHYHOCTH, TaKAC KaK XJIOPUA HATPUS WIU
nekcrpo3a. CocraB AJisl MapEeHTEPATIBHOTO BBEACHHS MOXKET OBITh 3aKJIIOUEH B aMITyJl, OJHOPA30BbIE IIMPHUIIBI
WJIM MHOT'0O/I030BbIE (DJIAKOHBI, M3TOTOBJICHHBIE M3 CTEKJIA WIN IUlacTHKa. VHbenmpyemas QapmarieBTHuecKas
KOMITO3HIUS IPEATIOYTUTEIBHO SBISIETCS CTEPUIILHOM.

CornacHO KOHKPETHOMY BapHaHTY peajH3alliy NPeayCMOTPEHHBIE HACTOSIINM H300pEeTCHHEM KOMIIO3H-
U copepxat 3¢ dhekTuBHOE KOMdecTBO dKcnpeccupyromux CAR uMMYHHBIX 3QPEKTOPHBIX KIETOK, OTICIIb-
HO WJIM B KOMOMHAIIMU C OIHUM WM 0OJiee TepaneBTHICCKUMHU areHTaMH. COOTBETCTBEHHO, KOMIIO3HITUH, CO-
nepxariue sxcnpeccupytone CAR umMyHHBIE 2Q(EKTOpHbIE KIETKH, MOTYT BBOJIUTHLCS OTACIHHO HIIU TIPH-
MEHSTHCS B KOMOWHAIINM C JPYTUMH W3BECTHBHIMH BapHaHTAMH JICYCHUS PAKOBBIX 3a00JIeBaHUI, TAKIMH Kak
JydeBas Tepanusi, XUMHOTEpaIus, TpaHCIIAHTAIIsI, IMMYHOTEpanys, TOPMOHAIIbHAs Tepanus, (OoToAnHAMHYE-
CKasl Tepanus U T.I. YKa3aHHbIE KOMIIO3UIIMM MOTYT TaKKe BBOANUTHCS B KOMOMHAINY ¢ aHTHONOTHKaMu. Takue
TepareBTHYECKHE areHThl MOTYT NPHUMEHSThCS B XOZ€ OOLIENPU3HAHHOTO B JaHHOW OO0JAaCTH TEXHUKU CTaH-
JIAPTHOTO JICYCHHUs] KOHKPETHOTO OOJIE3HEHHOT'O COCTOSHHS COTJIACHO ONMCAHMIO B HACTOSIIEM JIOKYMEHTE, Ha-
IpUMep, KOHKPETHOTO PaKoBOTo 3aboseBaHus. [IpuMeprl 0XBaueHHBIX HACTOSIIMM H300pETEHHEM TepareBTH-
YEeCKHX areHTOB BKIIIOYAIOT IUTOKUHEL, (hakTopsl pocta, creponasl, HIIBC, DMARD, npoTuBoBOCHanuTeIbHBIE
CPeICTBa, XHMMHOTEPAIIEBTUYECKUE CPEICTBA, PAJAMOTEPANIEBTUUECKUE CPEICTBA, TEPAIEBTUUECKUE AHTHTENA,
WM IPYTHE aKTUBHBIE H BCIIOMOTATEIIbHBIC arCHTHI.

CornacHO HEKOTOPBIM BapHaHTaM peaIM3allii KOMITO3UINH, cofepxamtiue CAR-3kcnpeccupylomue nm-
MYHHBIE 3((EeKTOPHBIE KIETKHA COTIIACHO OMFMCAHUIO B HACTOSIIEM JOKYMEHTE, MOTYT BBOJUTHCS B COUECTAHUU C
JFOOBIM YHCIIOM XUMHOTEPANEBTUIECKUX areHTOB. MILTocTpaTHBHBIE IPUMEPhl XUMHOTEPANICBTUICCKUX arcH-
TOB BKJIIOYAIOT JIKHJIMPYIOIIUE areHThl, Takue Kak THotena u nukinodochamun (LIUTOKCAH™); ankuicyis-
(dhoHathl, Takue Kak Oycynbdan, uMmmpocynbdan u nunocyabhaH; a3UpUINHBI, Takue Kak OeH30/0ma, KapOoK-
BOH, METYpEONa, U ypenorna; STHICHIMHHB U METHIaMEJIaMHUHbI, BKII0Yas alTPETaMHUHOBYIO, TPHATHICHME-
JaMUHOBYIO, TpuaTHIeH(DochopaMuaHy0, TpudTHIeHTHO(GOChOpaMUAHYI0 ¥  TPHUMETHIIOIOMEIAMHHOBYIO
TpYIIY; MyCTapreHbl, Takue Kak XJopamOyiwi, xsiopHadasus, xonodocdamun, scrpamycTuH, udochammun,
MEXJIOPITaMHH, MEXJIOpPAITAMHHA OKCHAA TUAPOXIOpU, MendanaH, HOBIMOUXHH, (heHEeCTepHH, MPEIHUMYCTHH,
TpodochamMun, ypaMyCTHH; HOITPO3OMOUEBHHBI, TAKHE KaK KAPMYCTHH, XJIOPO30TOLMH, POTEMYCTHH, IOMYCTHH,
HUMYCTHH, PAHUMYCTUH, aHTUOMOTHKH, TaKWC KaK aKIAIMHOMUIIMHBI, aKTHHOMUIIMH, ayTPaMHIINH, a3acepHH,
OJICOMUITMHBI, CAKTHHOMUIIMH, KaJIMXCaMHINH, KapaOWINH, KapMHHOMHIINH, Kap3WHO(DWINH, XPOMOMHIIUHEI,
JIAKTHHOMUIIVH, JayHOPYOHIINH, NETOPyOWINH, 6-mna3zo-5-okco-L-HOpieHnH, TOKCOPYOUITUH, STUPYOHIIHH,
330pyOUINH, UIAPYOUIINH, MapCeTIOMUIIH, MUTOMHIHBI, MUKO(EHOIOBas KHCIOTa, HOTAIAMHUIIMH, OJHBO-
MUIIMHBL, TIEIUIOMHALINH, TOT(GUPOMHUIH, TyPOMHUIINH, KBEJIAMHULIMH, POIOPYOHIIMH, CTPEITOHUTPHH, CTPEITO30-
IIUH, TyOepIUanH, YOCHUMEKC, 3MHOCTAaTHH, 30pYOWIIMH, aHTUMETAOOJIMTHI, TaKWe KaK METOTpeKcaT u 5-
¢dropypanun (5-FU); ananoru (oiueBol KHUCIOTHI, TaKUEe KaK JIEHONTEPHH, METOTPEKCAT, ITEPONTEPUH, TPH-
METpEKCaT;, aHAJIOTH ITypUHOB, TakWe Kak (urymapabuH, 6-MEepKaNTONYPHH, THAMHUIIPUH, THOTYaHWH; aHAJIOTU
NUPUMUINHOB, TaKWE KaK aHIUTaOWH, a3allUTUANH, 6-a3aypuauH, kapModyp, uTapabuH, ITUIE30KCHYPHIVH,
JnokcudIypuanH, SHOIMTa0uH, (urokcypunut, 5-FU; aHIporeHsl, Takue Kak KaJyCTepOH, IPOMOCTaHOIOHA IIPO-
MHOHAT, SIUTHOCTAHOJ, MEIIMTHOCTAH, TECTOJIAKTOH; yrHeTaromue QyHKINK HAAIOYCYHUKOB CPEJICTBA, TaKue
KaK aMHUHOTJIYTETUMMI, MHUTOTAH, TPHJIOCTAH; CPEICTBO JUI BOCIOJIHEHHS COJAEpaHUs (DOJIMEBOH KHCIOTHI,
TaKoe Kak ()pOJIMHOBASI KHCJIOTA; allerIaToH; anbaopochaMuia TIUKO3UT; aMUHOJIEBYIMHOBAs KHCIIOTA; aMCaK-
puH; 6ecTpalyIur, Ou3aHTpeH; saaTpekcart; aeGodaMuH; JeMEKOIIIUH; AUa3UKBOH; d(QIIOPHUTHH; SILTUITHHHS
areTaT; STOTJIIONUI; HUTPAT TAJUIHS; THAPOKCUMOYEBHHA; JICHTHHAH; JIOHUAAMUH; MUTOT'Ya30H;, MHTOKCAHTPOH;
MOTIMIaMOJT; HUTPAKPHH, MEHTOCTATHH; (heHaMET; MUpapyOrITuH; TTOJOPIITHHOBAS KUCIIOTA; 2-3THITHIPA3UI;
npokap6asun; PSK®; pasokcan; cuzodupaH; cnuporepMaHuii; TEHya30HOBas KHCIJIOTa; TPHA3WKBOH; 2,2'2"-
TPUXJIOPTPUATHIIAMHH; YPETaH; BHHAC3UH; NakapOa3wH; MaHHOMYCTHH;, MUTOOPOHHTOJ; MHUTOJAKTON; MUIO0-
poman; ranuto3uH; apabuno3un ("Ara-C"); muknodochamun; THOTENa; TAKCOWIBI, HAIPUMEp, MaKIHTaKCEN
(TAKCOJI®, Bristol-Myers Squibb Oncology, [Tpuncron, Heto-/Ixxepcu) n nonerakcen (TAKCOTEP®, Rhne-
Poulenc Rorer, AHToHHN, @paHIys); XJI0PaMOYITWIT, TEMIIUTA0NH; 6-THOTYaHWH; MEPKANTOYPHUH; METOTPEKCAT;
AHAJIOTH IIATHHBI, TAKWE KaK IMCIUIATHH U KapOOIUTaTUH, BUHONACTHH; TuiaTHHA; 3Tomo3ua (VP-16); udocda-
Mu; MUTOMUIMH C; MHTOKCAaHTPOH; BUHKPUCTHH; BUHOPEIOWH; HaBEJILOWH; HOBAHTPOH; TCHUITO3UI; 1ayHOMH-
IIVH; aMMHOIITEPHH; Kcenona; noanaponar; CPT-11; uarn6urop rononzomepassl RFS 2000; audpropmernnomu-
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tiH (DMFO); npon3BoHBIE PETHHOSBOW KHCIOTHI, Takue kak TaprpetuH™ (GekcapoteH), [Tanpetna™ (amut-
peturonH); OHTAK™ (nenuneiiknH-TuQTHTOKC); dCIIEPAMHUIIMHBI; KaneluTabruH; 1 (apMaleBTHIeCKH IIPHEM-
JIEMBIC COJIH, KHCIOTHI MM TIPOU3BOTHBIC TFOOBIX U3 BBHIIICIICPCYNCICHHBIX areHTOB. Takke B yKa3aHHOE OIpe-
JICIICHIE BKIIFOYCHBI aHTUTOPMOHAJIBHEIC aTCHTHI, JCHCTBUC KOTOPBIX 3aKITI0UACTCS B PETYIISAIUH WM HHTHOUPO-
BaHUM JICHCTBUS TOPMOHOB Ha PaKOBBIC 3a00JICBaHUS, TAKUEC KaK aHTHUICTPOTCHBI, BKIIOUYAIOIINE, HATIPUMED,
TaMoKcudeH, panokcuden, MHruOupyronre apomaraszy 4(5)-uMuma3onsl, 4-THAPOKCUTAMOKCU(EH, TPUOKCH-
(en, xeoxcuden, LY 117018, onanpucron, u Topemuden (dGapecToH); n aHTH-aHAPOTEHBI, TaKKe Kak QryTammu,
HIUTyTaMUJ, OWKaITyTaMH[, JEUIIPOIHI W TO3EPEIHH; W (apMareBTUYeCKH IPUEMIIEMBIE COJH, KHUCIOTHI WA
TIPOM3BOTHBIC JIIOOBIX U3 BBIMICTIEPEUUCICHHBIX areHTOB.

[Hupoxuit psx APYTHX TEPareBTHUECKUX areHTOB MOXKET MPUMEHATHCS B COYETAaHHUHM C KOMITO3HIIHSAMH,
ONMCaHHBIMH B HacToAImeM AoKyMeHTe. COTJIaCHO OJHOMY BapHaHTy PEaH3aliy KOMITO3UIIHNIO, COAEPIKAIIYIO
CAR-3kcnpeccupyroniie IMMYHHBIC 3 (EKTOPHBIC KIETKH, BBOJSAT C TIPOTUBOBOCHAIUTEIHLHBIM areHToM. [1po-
TUBOBOCHAJUTEIBHBIC arCHTHI WU JICKAPCTBCHHBIC CPEACTBA BKIFOYAIOT, HE OTPAHUYHBASCH ITEPCUUCICHHBIMH,
CTEPOMIIBI M TIIFOKOKOPTHKOMBI (B TOM 4HciIe OeTaMaTa3oH, OyJecOHn, NeKCaMeTa30H, THAPOKOPTU30HA alle-
TaT, TUAPOKOPTHU30H, MCTUINPEIHU3ONOH, MPETHU30I0H, TPEAHU30H, TPHAMIIMHOJIOH), HECTEPOUIHBIC MPOTH-
BOBOCHANUTENbHBIC JekapcTBeHHbIe cpeactBa (HIIBC), Bkrodaronme acnupuH, HOynpoQeH, HapOKCeH, Me-
TOTpEKcart, Cyabdacana3us, TeQIryHoMu I, HanpasieHHbIe TpoTuB PHO MennkaMeHTHI, UKIOPOchaMuI U MU-
Ko(eHoar.

Jpyrue npumepsr HITBC BeIOMparoOT U3 TPYMIBI, COCTOAMICH M3 HOympodeHa, HampoKceHa, HalpoKCeHa
Hatpusi, nHruonTopos Cox-2, Takux kak VIOXX® (podexokcnd) n CELEBREX® (nienexokcud) v cuanuiaTos.
[IprMeps! aHATBTETHKOB BEIOMPAIOT U3 TPYIIIBI, COCTOAIIEH M3 arleTaMHHO(EHa, OKCHKOJIOHA, TpaMaaoia HiIH
THIpOXJIOpHIa porokcudena. [IpuMeps! TIIOKOKOPTUKONIOB BEIONPAIOT U3 TPYIIIBI, COCTOSIIEH U3 KOPTU30HA,
JeKcaMeTa30Ha, THAPOKOPTH30HA, METIIIIPEIHU30I0HA, TPEIHI30I0HA Wi NpeIHI30Ha. [IpuMeps! Momuduka-
TOPOB OMOJIOTHYECKOTO OTKJIMKA BKIIOYAIOT MOJIEKYJIBI HAIPABICHHOTO JEHCTBUS MIPOTHB MapKePOB KICTOYHOM
noBepxHocTH (Hanpumep, CD4, CDS u T.1.), ”HTHOUTOPBI IIUTOKUHOB, Takue kKak aHTaroHuctel ®HO (Hampu-
mep, sranepuent (JHBPEJI®), agamumymab (XYMHUPA®) u undnukcnmab (PEMUKEN/®), wHru6HTOpSI
XEMOKHHOB ¥ MHTHOUTOPBI MOJICKYIT aare3un. MoIupuKaTopbl OHOJIOTHYECKOTO OTKINKA BKIIFOYAIOT MOHOKIIO-
HaJIbHbIE aHTHTENA, a TaKke peKoMOMHaHTHBIE (opMbl Monekyl. [Ipumepst BMAPII BiimowaroT azaTuornpuH,
muKiopochamMu, NUKIOCIOPHH, METOTPEKCAT, MEHUIIIUIAMUH, JIehIyHOMU, Cyibdacana3uH, THAPOKCUXIIO-
POXUH, 30JI0TO (IJIs IEPOPATHFHOTO BBEACHUS (aypaHO(UH) U BHYTPUMBIIICYHOTO BBEACHHUS ) 1 MHHOIIMKITUH.

WnmrocTpaTHBHEIE IPUMEPHI TEPAMCBTHYSCKUX aHTHTEIN, MOIXOASNINX JUIT KOMOMHUPOBAHHS C HECYITUMHU
CAR wmomuduinpoBaHHbIME T-KIIE€TKaMH, TPEyCMOTPEHHBIMH HACTOSIIIUM H300pEeTEHUEM, BKIIOYAIOT, HE OT-
paHUYMBASCH MIEPEUNCIICHHBIMH, 0aBUTYKCUMa0, OeBanm3ymab (aBacTuH), OMBaTy3ymMad, 6mmHaTyMmomab, KoHa-
TyMyMa0, naparymyma0, nynmurorymad, mamery3ymad, manory3zyma0, smoryzymad (HuLuc63), remty3zymad, uo-
puTyToMad, HHIATyKCUMab, MHOTY3yMa0, JIOpBOTY3yMal, JykaTymymad, MuiIaTy3ymMad, MOKceTyMoMal, okapa-
Ty3ymab, oparymymad, puTykcumad, CUITYKCHMa0, TEMPOTyMyMad u yOIuTykcumao.

CornacHO HEKOTOPBIM BapHaHTaM PEaJIM3allii OTMCAHHBIC B HACTOSIIEM JTOKYMEHTE KOMITO3UIIMH BBOIST
B COYCTAaHHHU C IUTOKHHOM. [loj "IMTOKMHOM" B HAaCTOSIIEM JOKYMEHTE MOApPa3yMeBaeTCs OOIIMI TepMUH IS
0EIKOB, BRICBOOOXKIAEMBIX OIHOM MOMYJIANKCH KICTOK U ASHCTBYIOIIMX Ha IPYTYIO KICTKY KaK MEXKJICTOUHBIC
MeauaTopsel. [IpuMepaMu TakuX MUTOKWHOB SIBISFOTCS JIMM()OKHHBI, MOHOKHHBI U OOBIYHBIC TIOJTHITCIITHTHBIC
TOPMOHBIL. [[UTOKMHEI BKIIFOYAECT TOPMOHBI POCTa, TAKUE KaK TOPMOH POCTa YelOBeKa, N-METHOHIITUPOBAHHBIH
TOPMOH POCTA YEJIOBEKa M ObIYMi TOPMOH POCTA; MAPATHUPECOUIHBIA TOPMOH; THPOKCHH; WHCYJIMH; POUHCYIIHH;
peaKkCHH; TMPOPETaKCHH, TIMKOMPOTCHHOBBIC TOPMOHBI, TakHe Kak (OJUIHKYJIOCTUMYIUPYIOIIUNA TOPMOH
(DCT), Tupeotpomnstii ropmoH (TTT) u morenansupyromuii ropmor (JIIN); pakxTop pocTta renatonuto; GpaxTop
pocta (HpuOpoOIACTOB; MPOJAKTHH; TUIAIIEHTAPHBIN JTAKTOTEH; (aKTop HEKpo3a OMyXoJid anb(a u Oera; MroJIe-
POB MHTHOUPYIONTHI (aKTOp; CBA3aHHBIA C TOHAJIOTPOITUHOM TICTITHI] MBIIIN; MHTUOWH; aKTUBHH; (aKTOp pocTa
SHAOTENHs cOCynoB; uHTErpuH; TpoMmOomnodTHH (TPO); dhakropsl pocTa HepBOB, Takne kak ®PH-0eta; dakrop
pocta TpoMOonHTOB; Tparchopmupytomue Gaktopsr pocta (TDPP) Takue kak TOP-anpda u TOP-6eTa; nacynm-
Homono0HbIe (hakTopsl pocta I u II; spurponostrir (EPO); ocTemHAyKTUBHBIE (QaKTOphl, HHTEPPEPOHBI, TaKHE
Kak MHTepQepoH-anbda, 6era,  raMma; KosoHuecTuMynupyromue ¢akropsl (KCD), Takue kak Makpodaraib-
Helii KCO (M-KC®); rpanynonurapHo-makpogaransubii KCO (I'M-KC®); u rpanynormurapusii KCO (I'-
KC®); untepnetikunsr (UJI), takue kak WJI-1, UJI-1-aneda, UII-2, WII-3, UJI-4, UJI-5, WJI-6, UJI-7, NJI-8,
nJ-9, Ni-10, UJ-11, Uj-12; UJI-15, UJI-21, dpakrop Hekposa omyxonu, Takoi kak @HO-aneda mim GHO-
Oera; ¥ Apyrue MOJHUIENTHAHBIE (aKTOPHI, BKJIIOYAIOIINE JieKko3-uHruoupyronwmi daxrop (LIF) u kit-murana
(KL). B HacTosmemM qOKyMEHTe TePMUH "IIMTOKUH" BKIIOYAET OCIIKH, TIPOUCXOASIINE U3 TTPUPOIHBIX HCTOIHH-
KOB WJIH U3 KyJIbTYPbl pEeKOMOMHAHTHBIX KIETOK, a TaKKe OMOJIOTMYECKH aKTHBHBIC SKBHBAJICHTHI MPUPOIHBIX
MOCJIeI0BATENbHOCTEH IINTOKIHOB.

CornacHO KOHKpPETHBIM BapHaHTaM peai3allfy ¢ MPIMEHEHHEM TEeXHHK IT0JIOKUTENFHOTO WM OTpHUIia-
TENBHOTO OTOOpa MOKET OBITH IOTIOJIHUTENBHO BBIJENICHA KOMIIO3HITHSA, COJEpIKalmas IMpeIyCMOTPEHHbIC Ha-
crostuM n3o0perenneM CAR T-kneTku, KyJIbTHBHpYyEeMble B IpucyTcTBUM HHrHOuTOopa PI3K cormacHo omwmca-
HUIO B HACTOSINEM JOKYMEHTE, M SKCIPECCUPYIOIIUE OJUH HWIH Ooliee U3 cienyronmx Mapkepos: CD3, CD4,
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CDS, CD28, CD45RA, CD45R0O, CD62, CD127 u HLA-DR. CoriaacHo 0IHOMY BapHaHTY pealu3aluy ¢ MpH-
MEHEHHEM TEXHUK ITOJIOKHUTEIFHOTO WM OTPUIATENLHOTO OTOOpa JOMOJIHHUTENHHO BBLICISIOT KOMITO3HUIUIO,
COJZIEPKAIIYIO CIEHU(PUUECKYIO CyONOmymsauio T-KIeToK, SKCIPEecCUPYIOMUX OIWH HIN 0ojee W3 MapKepoB,
BBIOpaHHBIX M3 Tpymmbl, coctosmiert 3 CD62L, CCR7, CD28, CD27, CD122, CD127, CD197; u CD38 wm
CD62L, CD127, CD197 u CD38. CornacHo pa3IWYHBIM BapHaHTaM peaau3allii KOMIO3UIIUN HE IKCIPECcCH-
PYIOT WIIH TI0 CYIIECTBY HE KCIPECCUPYIOT OJWH WitH 6osiee u3 ciemyronmumx Mapkepos: CD57, CD244, CD160,
PD-1, CTLA4, TIM3 u LAG3.

CornacHO OJHOMY BapHaHTy pealn3alliil SKCIPECCHs OIHOTO WM 0ojiee M3 MapKepoB, BEIOPAHHBIX W3
rpynmsl, cocrosimen uz CD62L, CD127, CD197 u CD38, Bo3pactaeT o MeHblIel Mepe B 1,5 pasa, o MEHbIIEH
Mepe B 2 pa3sa, 10 MEHbIIEH Mepe B 3 pa3a, o MeHbIIel Mepe B 4 pa3a, IO MEHbILEH Mepe B 5 pa3, 10 MEHbIIEH
Mepe B 6 pa3, o MeHbIel Mepe B 7 pa3, IO MEHbIIEH Mepe B 8 pa3, Mo MeHbIIel Mepe B 9 pa3, o MeHbIIeH
mepe B 10 pa3, o MeHbIeH Mepe B 25 pa3 wii 0oJee 1o CpaBHEHUIO ¢ ToMmyJsiiuel T-KIIeToK, aKTHBUPOBaHHBIX
Y pa3MHOXKEHHBIX B OTCyTcTBHE HHrnouTopa PI3K.

CornacHO OJHOMY BapHaHTy peaJM3alliy dKCIPECCHs OIHOTO MM OoJjiee M3 MapKepoB, BHIOPAHHBIX M3
rpynmsl, coctosmieit uz CD57, CD244, CD160, PD-1, CTLA4, TIM3 u LAG3, cHuXaeTcsi 0 MEHbIIIEH Mepe B
1,5 pa3a, mo MeHbIIeH Mepe B 2 pasa, I0 MEHBIIIeH Mepe B 3 pa3a, [0 MeHbIIeH Mepe B 4 pasa, o MEHBIIIeH Mepe
B 5 pas, 1o MeHbIIIel Mepe B 6 pa3, o MEHBIIEH Mepe B 7 pa3, o MeHbIIIeH Mepe B 8 pa3, 1o MeHbIel Mepe B 9
pas, mo MenbIeit mepe B 10 pa3, mo MeHsbIIel Mepe B 25 pa3 uinu 6oJiee 1Mo CpaBHEHUIO ¢ TIOMyJIIuend T-KIeTok,
aKTHUBHPOBAHHBIX W PA3MHOKEHHBIX B IPUCYTCTBUH HHrHOUTOpa PI3K.

J. CiocoOs1 Tepanmu

[IpexycMoTpeHHbIE HACTOSIIUM H300pETEHHEM T'€HETHYEeCKH MOIU(UIIMPOBAaHHBIE HMMYHHBIE (D deKTOp-
HbIE KJIETKH 00ECHEeYNBAIOT yCOBEPIICHCTBOBAHHBIE CIIOCOOBI aJONTHBHON MMMYHOTEPAINH Ul IPUMECHEHHS B
JICYCHUH CBS3aHHBIX C B-KjeTkaMu COCTOSHMHN, KOTOPbIE BKIIIOYAIOT, HE OTPaHUYHBAsCh IIEPEUHNCICHHBIMH, CBS-
3aHHBIE C IMMYHOPETYJISILIUEH COCTOSIHUS U TeMaTOJIOTHYECKHE 3JI0KaYeCTBEHHBIE HOBOOOPA30BaHMSI.

CornacHO KOHKPETHBIM BapHaHTaM peaJM3aliy CIEU()UYHOCTh MEPBUYHON MMMYHHOU 3(QQeKTOpHOH
KIIETKH TIEPESHAIIPABIISIIOT Ha B-KIIETKH MyTeM TreHeTHYeCKOH MOIU(UKAIMK YKa3aHHOW TEpBUIHOW UMMYHHON
3 dexTopHoii KieTkn pernentopoM CAR, mpenycMOTpeHHBIM HACTOSIIMM H300peTeHneM. CoTaacHO pa3TMyHbIM
BapHaHTaM pEaNTH3aluy MPUMEHSIIOT BUPYCHBIN BEKTOp I TEHETHYECKOW MoAM(HKAIUU WMMYHHOU 3¢ dek-
TOPHOHM KJIETKH KOHKPETHBIM IOJIMHYKJIeOTHAOM, kKomupytommMm CAR, conepikamuii aHTHUTESHCBS3BIBAIOIIHMA
JIOMEH aHTHUTeNla MBI TpoTHB BCMA, KOTOpEIi cBsi3biBaeTcs mofumnenTuaoM BCMA; mapHUpHBIA JOMEH;
TpancMeMmOpanubiii (TM) moMeH, KOPOTKHI OJUTONENTHIHBIN WIIA TOJHIENITHAHBIA JTUHKEP, COSAMHSIOIINN
TM-oMeH ¥ BHYTPUKJIETOUHBIH cuUTHaNbHBIA gomMeH CAR; oxanH mim Gojee BHYTPHKIIETOYHBIX KOCTUMYIIH-
PYIOIIUX CUTHANBHBIX TOMCHOB; U IIEPBUYHBINA CUTHAIBHBIN JTOMCH.

CornacHO OJJTHOMY BapHaHTY pealn3allii HACTOSIINM M300pETEHHEM OXBaueH THIT KJIETOYHOH Tepamwy,
oTMyaromuiics TeM, 4to T-KIeTKH TeHeTHYecKH MoanuuupoBaHsl i skcnpeccud CAR, HameneHHOTo Ha
skcipeccupyromue BCMA B-knerku. CornacHo apyromy BapuaHTy peanusanuu Hecymue CAR x BCMA T-
KJIETKH KyJBTHBHPYIOT B npucytcTBuu WJI-2 u maruburopa PI3K st ymydmeHnst TepaneBTHUECKUX XapakTe-
PUCTHK W TIOBBIIMICHUs miepcucTeHTHOCTH Hecymux CAR T-xmerok. 3atem Hecymme CAR T-KIeTKu BIWBAIOT
HYXIAIOIIeMyCs B 3TOM perunueHTy. MH}y3npoBaHHas KJIeTKa CIOCOOHA K KMIIIMHTY BBI3BIBAIONINX 3a00JIeBa-
HHe B-KIeTok B opraHm3Me perunueHTa. B oTnudne oT BapHaHTOB Tepaluy aHTHUTENIAMH, IIPH TEPAIlUN HECY-
mvu CAR T-kieTkamu OHH CTIOCOOHBI K PEIIIMKAIIIH in Vivo, 00eCcTIeUrBarOIIe TOITOCPOIHYIO TEPCUCTEHT-
HOCTB, KOTOPast MOKET IIPUBOANTE K IIPOJIOHTHPOBAHHBIM PE3yJIbTaTaM IPH TEPaIiy paka.

CornacHO OZHOMY BapHaHTy peajH3alliM NpeIoKeHHbIe B HacToseM u3ooperennn Hecymue CAR T-
KJIETKM MOTYT CTaOMJIBHO Pa3MHOXKaThCs in VIVo M MEPCHCTHPOBATh Ha MPOTSHKEHUH IMTEIHLHOTO IMEpUoia
BpeMenu. CornacHo Apyromy BapuanTy peanmuzaiun CAR T-kineTku coriacHo HacToseMy H300peTEeHHIO pas-
BUBAOTCS B crienduueckue T-KIETKH MaMsITH, KOTOPBIE MOTYT OBITh TIOBTOPHO aKTHBUPOBAHBI IJIs1 HHTHOUPO-
BaHMs 00pa30BaHMs KaKMX-THOO JOMOTHUTENIBHBIX OIYXO0JIEH MIIM KaKOro-JIM00 OIyX0JIEBOTO POCTa.

CornacHO KOHKPETHBIM BapHaHTaM peaM3alii KOMIIO3UIUK ¢ UMMYHHBIMH 3()()EKTOPHBIMHU KIICTKAMHU,
COIIEPXKAIMH TIpEAyCMOTpEHHBIe HacTosmuM n3zobperenneM CAR, HCHONB3YIOT NPH JICUYCHHH COCTOSHHMA,
CBSA3aHHBIX C AaHOMAJIbHOM B-KJ1€TOUYHOI aKTUBHOCTBIO.

WnmocTpaTuBHBIE IPUMEPHI COCTOSIHWHN, JICUCHHE, TPEAOTBPAIICHHE WIN OOJerdeHHEe KOTOPBIX MOXKET
OCYILECTBIIATECS ¢ MPUMEHEHHEM MMMYHHBIX 3(p(EeKTOPHBIX KIETOK, COMEpKAIINX IMPEAyCMOTPEHHBIE HACTOS-
mmM n3o0perenneM CAR, BKIIIOYArOT, HE OrpaHUYMBASCH IIEPEUUCICHHBIME: CHCTEMHYIO KPAacHYIO BOTYAHKY,
PEBMATOHMIHBIN apTPUT, THKEIYI0 MHACTCHUIO, ayTONMMYHHYIO T€MOJIUTHYECKYIO aHEMHIO, HIUOMATHIECKYIO
TPOMOOIMTOIICHUYECKYIO MypIrypy, anTudochomumuansii cuaapom, 6omnesns lllaraca, 6onesns ['pelisca, Tpa-
Hynemaro3 Berenepa, y3enkoBblii nonuaptepunT, cuHapoM lllerpeHa, 0OBIKHOBEHHYIO My3BIPUYaTKy, CKJIEpO-
JIEPMHIO, PacCesHHBIN ckiepo3, aHTHdochomumuaHbii cunapom, AHIIA-acconnmpoBaHHEIN BaCKyJIHUT, CHH-
npoM 'ynmacuepa, 6oe3ns KaBacaku U ObICTpONPOrpeCcCUPYIOLINI TIIOMEPYIOHEPPUT.

MoanduurpoBaHHble HMMYHHBIE 3((EKTOpHBIE KIETKM MOTYT TaKKe HaXOIUTh NPHMEHEHHE IpH pac-
CTPOMCTBAaX IIa3MaTHYECKUX KIICTOK, TAKUX KaK OOJIE3Hb TSDKEINBIX IIETICH, MePBUYHBIN WM aCCOLIMUPOBAHHBIH
C UMMYHOITUTAMH aMUJIOU]I03, © MOHOKJIOHAJIbHASI TaMMarnaTus HeonpeaenenHoro 3Hadenus (MGUS).

B HacTosmem nokymeHte TepMuH "B-KiIeTodHOE 3II0Ka4eCTBEHHOE HOBOOOpa3oBaHME" OTHOCHTCS K THITY
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pakoBbIX 3a00JyeBaHUi, oOpaszyroniuxcs U3 B-kieTok (THH KIETOK MMMYHHOM CHCTEMBI) COTJIACHO OIHCAHHUIO
HIDKE.

CornacHO KOHKPETHBIM BapHaHTaM pealn3alui KoMIo3unud, conepxamiine CAR-monndumnuposansse T-
KJIETKH, TIPEyCMOTPEHHBIE HACTOSIINM M300pETeHHEM, IPUMEHSIOT IPH JICUCHUH TeMaTONOTHIECKHX 37I0Kade-
CTBEHHBIX HOBOOOpPa30BaHMii, B TOM YHCIIE, HO HE OIPaHNYNBASICh MEPEUHCICHHBIMHU, B-KIETOUHBIX 37I0KaYecT-
BEHHBIX HOBOOOpa30BaHMi, Takue Kak, HaIpuMep, MHOKecTBeHHass muesoMa (MM) 1 HeXOIKKUHCKAsT JTUMQO-
ma (HXJD).

MHoxecTBeHHas MHeJIOMa MPeaCcTaBisieT coboil B-kieTouHoe 3110KaueCTBEHHOE HOBOOOpa30BaHHE MOp-
(hoJOTHYECKH 3peNbIX MJIa3MaTHYECKUX KIETOK, XapaKTepH3yIoleecsi HeoIIacTHIeCKOi TpaHcdopmanuei ox-
HOTO KJIOHA KJIETOK YKa3aHHBIX THUIOB. Y Ka3aHHbIE IUIa3MaTHYecKHe KJIeTKH npoaudepupyror B KM u moryr
BHEJPSITHCS B COCEAHUE KOCTH M MHOTZIAa B KPOBb. BapnaHTel (OpM MHOXXECTBEHHONH MHEIIOMBI BKIIIOYAIOT Ma-
HU(ECTHYIO MHOXKECTBEHHYIO MUEJIOMY, BSJIOTEKYIYIO MHOXXECTBECHHYIO MHEJIOMY, TIa3MOKJICTOYHBIH JIEHKO3,
HECEKPETOPHYI0 MHeNoMy, [gD-MuenoMy, 0CTeOCKIEpOTHIECKYIO MUEIOMY, OJHHOYHYIO TUIa3MOIIUTOMY KOCTH
U DKCTpaMeqy/UIPHYIO TUIa3MauTomy (cM., Hanpumep, Braunwald, et al. (eds), Harrison's Principles of Internal
Medicine, 15th Edition (McGraw-Hill 2001)).

HexomxkkuHckas muMpomMa BKITIOYAET OOJBIIYIO TPYIITY PAaKOBBIX 3a00JieBaHUN JTUMQPONUTOB (JICHKOIIN-
ToB). HexomkKuHCKHE TIM(OMBI MOTYT BO3HHKATH B JIIOOOM BO3PACTE M YaCTO XapaKTEPHU3YIOTCS YBEIHICHHbI-
MH OTHOCHTEIBHO HOPMBI TUM(ATHIECKUMHU Y3JIaMH, JTUXOPaAKoi W moTepeil Beca. CymIecTBYeT MHOXKECTBO
THUTIOB HEXOJKKUHCKOHN rMpombl. Hammpumep, HeX0DKKIHCKAA TrM(oMa MOXKeT OBITh Io/Ipa3/ieieHa Ha arpec-
cUBHBIE (OBICTPOPACTYIIUE) U WHAOJICHTHBIC (MEIJICHHOPACTYIIHE) TUITBI. XOTS HEXOHKKHHCKHE JTMM(OMBI MO-
TYT IIPOUCXOIUTH U3 B-kierok u T-KIIeTOK, B HACTOSIEM JOKyMEHTE TEPMHUH "HEXODKKUHCKast iumpoma” n "B-
KJIETOYHAs! HEXO/DKKMHCKas JTMMQoMa" HCIOJIB3YIOTCSl B3aUMO3aMEHsIeMO. B-KileTouHble HEXOIKKUHCKUE JTHM-
¢domer (HXJI) Brimouator muMpomy bepknutra, XpOHHYECKUH JTUMQOIUTAPHBIN JIEHKO3/MEIKOKIETOYHYIO JTHM-
¢douurapryto mumdomy (XJIJI/MILT), muddy3ayro kpynHOKIeTouHYI0 B-Kxiietounyio mumdomy, dommmkysp-
Hyl0 JuM(OMY, HMMYHOOJIACTHYIO KpPYNMHOKJIETOYHYIO JHM(poMy, B-miMpoOnacTHbIN JIeHKO3 U3 KIIETOK-
MPEIIIECTBEHHUKOB, ¥ MaHTHHHOKJICTOUHYIO JuMbomy. JlmMdombl, BO3HHKAIONINE MOCIE TPAHCIUIAHTAINN
KOCTHOTO MO3Ta FJIH CTBOJIOBBIX KJIETOK, OOBIYHO MPEICTABICHB B-KIETOYHBIMI HEXOMKKHHCKUMH JTHM(pOMa-
MH.

XpoHndeckuit aumdonuTapHbii aeitko3 (XJIJI) mpencrasisger co6oil HHIOJIEHTHOE (pa3BUBAIOIICECS MEI-
JICHHO) PaKoBO€ 3a00JIeBaHUE, MPUBOIAIICE K MEIICHHOMY BO3PACTAHHIO YHCIA HE3PEIBIX JEHKOIINTOB, HA3bI-
BaeMbIX B-mumdonmramu, wim B-kirerkamu. PakoBbie KIETKH paclpOCTPAHSIIOTCS Yepe3 KPOBb M KOCTHBIN MO3T,
M MOTYT TaKXe MOopaxkaTb JUM(paTHUECKUe y3JIbl WM JIPYrue OpraHbl, TaKMe Kak nedeHb U ceneseHka. XJIJI B
pe3ysbTaTe BhI3BIBAET HEJOCTATOYHOCTh KOCTHOTO Mo3ra. MHOTAa Ha MO3HUX CTaausaX 3a00JIeBaHMs €ro Hazbl-
BAaIOT MEJIKOKJICTOYHOM TMMQOIUTApPHON JTMM(OMOI.

CornacHO KOHKPETHBIM BapHaHTaM peaH3alliy MPEI0KEHbI CIIOCOOBI, BKITIOYAOIIE BBEACHHE Tepares-
THYECKH (PPEKTUBHOTO KonndecTBa sKcnpeccupyomux CAR MMMyHHBIX 3((EKTOPHBIX KIETOK, MPEAyCMOT-
PCHHBIX HACTOSIIUM M300pETEHHEM, HIIH COAEpKalIed MX KOMITIO3UIMH HY>KAAIOIIEMYCSl B 9TOM IMalUeHTY, OT-
JENFHO WIIM B KOMOWHAITMH C OJHUM WM OOJBIIUM YHCIIOM TEpPaleBTUYECKHX areHToB. COrIacHO HEKOTOPBIM
BapHaHTaM DPEaM3ally KJIETKH COTJIACHO HACTOSIIEMY H300pETEHHIO HCIONB3YIOT B JICUCHHH NAIMEHTOB, Y
KOTOPBIX MMEETCSI PUCK PA3BUTHUSL COCTOSIHUS, CBA3AHHOIO C aHOMAJIbHOM B-KiI€TOYHON aKTMBHOCTBIO, UM B-
KJICTOYHOE 3JI0Ka4eCTBEHHOE HOBOOOpazoBaHHe. COOTBETCTBEHHO, B HACTOSIIEM H300pPETEHHH MHPEIIOKEHBI
CHOCOOBI JICYCHUS WIM HPEAOTBPAIICHUS COCTOSHHSA, CBSI3aHHOTO C aHOMAIbHOW B-KI€TOYHOH aKTHBHOCTHIO,
Wi B-K1eTOYHOro 3110KavecTBEHHOTO HOBOOOpPA30BaHMS, BKJIIOYAIOIIME BBEACHHE HYXKIAIOLIEMYCS B HTOM
cyOBeKTy TeparneBTrieckd 3¢ dexrrBHOr0 KommuectBa CAR-MoaudUIIMPOBaHHBIX KIIETOK, MPETYCMOTPEHHBIX
HaCTOSIIIUM N300peTEHUEM.

B Hacrosimem noxkymeHTe TepMHUHBI "HHIUBHAYYM" U "CYOBEKT" 4acTO HCIOJIB3YIOTCS B3aMMO3aMEHSIEMO
U OTHOCATCA K JII0OOMY >KUBOTHOMY, Y KOTOPOTO HaOJIOAeTCsl CUMIITOM 3a00JIeBaHUsI, PacCTpPOICTBa WIIH CO-
CTOSIHUSI, JICYUCHHE KOTOPOTO MOXKET IIPOBOJUTECS C IPUMEHEHHEM T'€HHO-TeparleBTHUECKUX BEKTOPOB, TEPaIeB-
TUYECKHX CPEICTB Ha OCHOBE KJIETOK M CIIOCOOOB, OMICAaHHBIX TAe-TH00 B TEKCTe HacTosmero nokymenra. Co-
TJIACHO MPENNOYTHTEIBHBIM BapHaHTaM pean3alliil CyObeKT BKII0YaeT JI000€ KUBOTHOE, Y KOTOPOTo HalIIro-
JAIOTCA CHUMIITOMBI 3a00JIeBaHUSI, PACCTPONCTBA MM COCTOSHHS T€MaTOMO3THYECKOW CHCTEMBI, Hampumep, B-
KJICTOYHOE 3JI0KaYeCTBEHHOE HOBOOOpAa30BaHME, JIEYEHHE KOTOPOTO MOKET MIPOBOIUTHCA C IPUMEHEHHUEM T'eH-
HO-TEPANIeBTUYECKUX BEKTOPOB, TEPAIIEBTUYECKHUX CPEICTB Ha OCHOBE KJIETOK M CIIOCOOOB, OMMCAHHBIX TIE-
MO0 B TEKCTE HACTOSIIETO JoKyMeHTa. [loaxoasimue cyObeKThl (HanmpuMmep, MaueHThl) BKIFOYAI0T JTJabopaTop-
HBIX XMBOTHBIX (TaKMX KaK MBIIIb, KPICA, KPOJIMK WJIM MOPCKasi CBUHKA), CEJIbCKOXO03S{CTBEHHBIX JKUBOTHBIX U
JIOMAITHNAX JKUBOTHBIX MJIN XMBOTHBIX-KOMITAaHBOHOB (TaKMX KaK KOIIKA MJIM cobaka). BKiltoueHs! Takke mamu-
CHTBI-IIPUMATHI, HE SBJIIOIIMECS YEIOBEKOM, M, MPEATIOYTHTEIHHO, MALUCHTHI-IIOAN. THUIMYHBIE CYOBEKTHI
BKJIIOYAIOT MAIMEHTOB-TI0JEH ¢ B-KJIeTOYHBIM 3710Ka4eCTBEHHBIM HOBOOOpPA30BaHHEM, IHAarHOCTHPOBaHHBIM B-
KJIETOYHBIM 3JI0Ka4eCTBEHHBIM HOBOOOPa30BaHMEM, UMEIOLIMX PUCK PA3BUTHS MJIHM CTPAJAIOMINX B-KieTOuHBIM
3JI0Ka4e€CTBEHHBIM HOBOOOPa30BaHUEM.

B Hacrosiem JoKyMeHTe TEPMUH "MAIUEHT" OTHOCUTCS K CYOBEKTY, Y KOTOPOTO OBLIO JHArHOCTHPOBAHO
KOHKpeTHOe 3a00JIeBaHHUE, PACCTPONCTBO WM COCTOSIHHE, JISIEHHE KOTOPOT'O MOKET MPOBOIUTHCS C TIPUMEHE-

-55-



045264

HUEM FCHHO-TEPANCBTHUYCCKUX BEKTOPOB, TEPANICBTHYCCKIX CPEJCTB HA OCHOBE KIIETOK U CIIOCOOOB, OTMCAHHBIX
r/1e-IM00 B TEKCTE HACTOSIIECTO JOKYMCHTA.

B HacTosmemM qokyMeHTe TepMUHBI "NedeHre" Wwin "NednTh" BKIIIOYaeT JI000H OJaronpusTHBIN WIH Tpe-
OyeMbIit 2P deKT Ha CHMIITOMBI WIIHM TTATOJIOTHIO 3a00JIEBAHUS MITH TATOJIOTHYECKOTO COCTOSIHUS, U MOTYT BKJITIO-
YyaTh JaXe MUHMMAJIBHOE yMEHBIIEHHE YPOBHSA OJHOTO MM Oojiee M3MEPSAEMBIX MapKepoB 3a00JI€BaHUS WIH
COCTOSIHUSI, JICUEHNE KOTOPOTO NpoBouTCs. JIedeHne MoKeT HeoOs3aTeNbHO 3aeHCTBOBATE MO0 YMEHbIIICHHE
WK 00JIETYEHUE CHMIITOMOB 3a00JICBaHUS WIIM COCTOSTHUS, JTMOO 3aJep)KKy NPOTPEeCCUpOBaHUs 3a00JIeBaHUS
nnm coctosiHus. "Jledenue" He 00sA3aTeNbHO yKa3bIBACT HA TIOJHYIO JTUKBHIAIUIO WM U3JICUCHUE 3a00JIeBaHUS
WA COCTOSIHUS, VI CBA3aHHBIX C HUM CUMIITOMOB.

B nHacrosiem HoKyMeHTE TEpMUH "NpeJOTBpaliaTh’' M aHAJIOTUYHbIE TEPMHHBI, TaKHe Kak "TpenoTBpa-
IIeHHBIH", "pegoTBpamaomui” 1 T.11., OTHOCATCS K CIOCO0Y NMpeNoTBpaleHUs, HTHTHOUPOBAHMS WIN YMEHb-
IICHUS BEPOSATHOCTH BOSHUKHOBCHHS WM PEIUANBUAPOBAHUS 3a00JIeBaHUS WK cOCTOsIHUA. OH TakKe OTHOCHT-
s K 3aJiepKKe Havayla Wi PEIUIUBa 3a00JICBAHIS WITH COCTOSHUS, WM K 3aJePKKC BOSHUKHOBCHHUS WTH PEIIH-
JTUBUPOBAHUS CHMIITOMOB 3a00JICBaHHS WM COCTOSHHSA. B HacTosIeM HOKYMEHTE TepMUH '"mpenoTBparieHue"
W aHAJIOTWYHBIC TEPMUHBI TaK)Ke BKIIOYAIOT CHIKCHHE MHTEHCHBHOCTH, 3(PpQeKTa, CHMITOMOB H/WIH OpeMeHN
3a00JIeBaHAS WIIM COCTOSTHIS 10 Hadaa MK periInBa YKa3aHHOTO 3a00IeBaHUS HITH COCTOSTHHUS.

ITox tepmuHamu "ycunuBaTh'", "crocoOcTBOBaTh", "MOBHIMIATE" WK "yBeTUIHBATh" OOBIYHO TIOpa3yMe-
BAIOT CIOCOOHOCTh KOMITO3HMIIMH, PEAYCMOTPEHHON HACTOSIIINM H300pETeHHEM, HAIlpUMep, TeHETHUECKH MO-
nmuduiupoBanHoi T-kieTkn uiu BekTopa, kogupytoniero CAR, o6ecnieunBath, 3aImycKaTh WM BHI3BIBATH OoJiee
BBIpOKEHHBIH (PU3NOIOTHIECKUN OTBET (T. €. 3aBUCHMBIE d(P(PEKTH) MO CPABHEHHUIO C OTBETOM, BHI3BIBACMBIM
1100 OCHOBOH, JTMOO KOHTPOJIBHOM MOJIEKyJIoH/KoMIto3uLrel. MiaMepsieMblii (PU3HOIOTHYECKUI OTBET, HApsIy C
JPYTHMU U3BECTHBIMHU B JIAHHOW OOJIACTH TEXHHWKH U OTIMCAHHBIMU B HACTOSIIEM JOKYMEHTE OTBETAMH, MOXKET
BKIIIOYATh yYBEIUUYCHHE YPOBHEH Pa3MHOXKCHUS, aKTHBALMHU, YCTOHYMBOCTH W/UIIM yBEIHMUYCHHE CIOCOOHOCTH K
KUJUTUHTY PakoBbIX KieToK T-xietkamu. "IloBeimenue" uin "yBenuueHue" KOJUUECTBA, KaK MPaBUIIO, SBISIETCS
""CTaTUCTHYECKU 3HAYUMBIM" U MOKET BKItouaTh 1,1-kpatnoe, 1,2-kpaTHoe, 1,5-kpaTHoe, 2-KpaTHOE, 3-KpaTHOE,
4-xpatHoe, S-KpaTHoe, 6-KpaTHOe, 7-KpaTHoe, 8-kpaTHoe, 9-kpaTHoe, 10-kpaTHOe, 15-kpaTHoe, 20-kpaTHoe, 30-
KpaTHoe uiu Oonpinee (Hanpumep, B 500, 1000 pa3) (BkiIrouas Bce IETOYNCICHHbBIE U JCIIMMAbHBIE TOUYKH OT 1
W BhIIIe, Hanpumep, 1,5, 1,6, 1,7, 1,8 u T.11.) yBeTUYeHNE OTHOCUTEIILHO OTBETA, 00ECTICUNBAEMOTO OCHOBOM HITH
KOHTPOJIbHOW KOMITO3HUIUEH.

ITox Tepmunamu "ymeHbpmaTh", "TOHMWKATE", "cHMKATE", "coKpamaTs” wiu "0ociabuaTe" 0OBIYHO MOApa-
3yMEBAIOT CIIOCOOHOCTH KOMIIO3HIINH, TIPETyCMOTPEHHON HACTOSAIINM H300peTeHneM, 00ecrieauBaTh, 3aIrycKaTh
WM BBI3BIBATH MCHEEC BBIPAKCHHBIA (PM3UOJIOTHICCKHMA OTBET (T. €. 3aBUCHMBIC d(PPEKTHI) IO CPABHCHHIO C OT-
BETOM, BBI3BIBAEMBIM JINOO OCHOBOM, MO0 KOHTPOJBHOW MOJIEKYJIOW/KOMITO3HIMEH. "YMeHbIeHne" win "no-
HUKEHHE" KOJIMYECTBA, KaK MPaBUJIO, SBJSIETCS "CTATUCTUYECKU 3HAYMMBIM", U MOXKET BKJIIOYaTh 1,l-KpaTHoe,
1,2-xpartnoe, 1,5-kpaTHoe, 2-kpaTHoe, 3-KpaTHoe, 4-KpaTHoe, 5-KpaTHoe, 6-KpaTHOe, 7-KpaTHoe, 8-KpaTHoe, 9-
kpatHoe, 10-kpatHoe, 15-kpatHoe, 20-kpaTHoe, 30-kpaTHOe win Oombiee (Hampumep, B 500, 1000 pa3) (Bkitro-
yasi BCE IETOYNCICHHBIC U ISIIMMalbHEIC TOUKH OT | u BbINIe, Hapumep, 1,5, 1,6, 1,7, 1,8 u T.1.) ymcHbIICHHE
OTHOCHUTEIILHO OTBeTa (pehepeHCHOTO OTBETa), 00ECIIeYNBAEMOT0 OCHOBOM, KOHTPOJIHHOW KOMITO3UITUECH HITH
KOHKPETHOU JTUHUEN KIIETOK.

Tepmunb! "nioIepxuBaTh", "coxpanaTs”, "coxpaneHue", "OTCyTCTBHE H3MEHEHHMIA'", ""OTCYTCTBUE CYIIECT-
BEHHBIX M3MEHEHUH" WK "OTCYTCTBUE CYIIECTBEHHOTO YMEHBIICHHUS" OOBIYHO OTHOCSTCS K CITIOCOOHOCTH KOM-
TIO3WIINH, TIPEIyCMOTPEHHON HACTOAILINM H300pETeHNEM, 00eCIeunBaTh, 3aIlyCKaTh WM BBI3BIBATH MEHEE BBI-
paXeHHBIN (HPU3UOTOTHUCSCKUI OTBET (T. €. 3aBHCUMBIC I (PEKTHI) B KICTKE TI0 CPABHEHUIO C OTBETOM, BBI3HIBAC-
MBIM OCHOBO, KOHTPOJBHO!N MOJICKYJIOWH/ KOMIIO3HIIUCH, WIK OTBETOM B KOHKPETHOW JMHUU KieToK. CormocTta-
BUMBIM sBJIIETCS 3D ()EKT, KOTOPBIA 3HAUUMO WIIA H3MEPUMO HE OTIUYACTCS OT pe(PepeHCHOr0 OTBETA.

CornacHo OJHOMY BapUaHTy peaM3alliil CIOCO0 JEUCHHS CBA3aHHOTO C B-KIIeTKaMu COCTOSIHHS y HYX-
JTAFOIIETOCS B 3TOM CyOBEKTa BKIIFOYACT BBeACHUE 3(PPEKTUBHOTO KOJUUCCTBA, HAIPUMED, TEPANICBTHYCCKH d(-
(heKTUBHOTO KOJMYCCTBA KOMITO3UIIMH, COJICPIKAIICH TeHETUUCCKH MOAUGUIIMPOBAHHBIC HIMMYHHBIC 3P QeKTop-
HBIE KJIETKH, IPEAYCMOTPEHHBIE HACTOSMMM m300peTeHreM. OOBeM M 4acTOTy BBEICHHS OIPEICIIIIOT TaKHe
(hakTOpHI, KaK COCTOSIHUE TAIEHTa, THII U TSDKECTh 3a00JIeBaHUs y YKa3aHHOTO MAIMeHTa, TIPH 3TOM MOIXO0/s-
IHe TO3UPOBKU MOTYT OBITH OIIPEeNCHBI B X0/ KIIMHIYECKUX UCTIBITAHUH.

CornacHO OJHOMY BapHaHTy pealn3alii KOJTUIECTBO T-KIETOK B KOMIIO3UIINH, KOTOPYIO BBOAAT CyOBEK-
Ty, cocTaBiseT o MeHbureit Mepe 0,1x10° kierok, o Menbmeii Mepe 0,5x10° KIeTOK, M0 MeHbIIelH Mepe 1x10°
KJIETOK, IO MEHbILIEH Mepe 5%10° KJIETOK, TI0 MEHbIIEH Mepe 1x10° KJIETOK, TI0 MEHbILIEH Mepe O,5><107 KJIETOK,
Mo MEHbLIEH Mepe 1x107 KJIETOK, 10 MEHbILEH Mepe O,5><108 KJIETOK, 10 MEHbILEeH Mepe 1x10* KIJIETOK, IO
menbreit Mepe 0,5x10° knetok, o MeHbieii Mepe 1x10° keTok, mo Menbiei Mepe 2x10° KIETOK, 10 MCHb-
meii Mepe 3x10° k1eToK, o MeHsbIeit Mepe 4x10° KieTok, mo MeHpmel Mepe 5x10° KIETOK, HIIM O MEHbIIeit
mepe 1x10' kreTox. CornacHo KOHKPETHBIM BAapHAHTAM PEAIH3AlHH CYOBEKTY BBOAAT OT NMPHUOTH3UTEIHHO
1x10” CAR T-kzetok 10 npubmmsutensHo 1x10° CAR T-kietok, ot npubmmsutenso 2x10” CAR T-Kinetok 10
npubmmsurensro 0,9x10° CAR T-knerok, or mpubmmsutenso 3x10” CAR T-KneTok 10 HpHOTH3HTENHHO
O,8><109 CAR T-knetok, OT HpUOTU3UTEIHHO 4x10" CAR T-Kietok 10 MPUOU3UTEIEHO O,7><109 CAR T-
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KJIETOK, oT npuomsuTensro 5x107 CAR T-kinerok go nputmmsutensao 0,6x10° CAR T-KIeToK, Wi mpuOIH-
surensHo 5%x107 CAR T-KJIeTOK 10 TIPUOTU3UTETHHO 0,5><109 CAR T-kieTox.

CornacHO OJJTHOMY BapHaHTy peaJlM3ally KOJUMYECTBO T-KJIETOK B KOMIO3UIIMU, KOTOPYIO BBOIST CyOBeK-
Ty, COCTaBIISIET TI0 MEHBIIIEH Mepe 0,1><104 KJIETOK/KT MAacchl Tella, 0 MEHbBIIIEH Mepe 0,5><104 KJIETOK/KT MacChl
TeJa, 0 MEHBIIEeH Mepe 1x10* kneToK/Kr Maccel Tena, M0 MEHbIIEH Mepe 5%10* KneTok/Kr Macchl Tena, 1o
MEHBIIIeH Mepe 1x10* KneToK/KT Macchl Telna, o MEHbIIEH Mepe 0,5><106 KJIETOK/KT MAacChl Teja, 110 MEHbBIIEH
mepe 1x10° KIIeToK/Kr MacchI Tena, 1o MeHbiner Mepe 0,5x 107 KIeTOK/KT Macchl Teia, 1o MeHbIel Mepe 1x107
KJIETOK/KT' MacChl Tejla, 10 MEHBIIEeH Mepe 0,5><108 KJIETOK/KT' MacChl Teja, 0 MEHBIIIEH Mepe 1x10® knetox/kr
MAaccChI Tella, 0 MEHBIIEeH Mepe 2x10® kneTox/kr Macch Telna, 0 MEHbIIeH Mepe 3x10® kneTox/kr Macch Tena,
o MmeHbureii Mepe 4x10° KmeTok/kr Maccel Tema, Mo MeHbImeli Mepe 5x10° KieTok/kr Macchl Tema, WM 11O
menbreii Mepe 1x10% kreTox/kr Maccst Tena. COracHO KOHKPETHBIM BAPHAHTAM PEaTH3ALNN CyOBEKTY BBOIAT
ot npu6mmsuTensHo 1x10° CAR T-KIeTOK/KT Macchl Tena 0 npubausuteasso 1x10° CAR T-KIeTok/Kr Macchl
Tena, oT npubausuTensHo 2x10° CAR T-KIeToK/Kr Macchl Tena 10 npubmmsutensHo 0,9x10% CAR T-kineTok/kr
Macchl Tena, oT npubusuTensHo 3x10° CAR T-KIeTok/Kr Macchl Tema a0 npubmmsurensro 0,8x10° CAR T-
KJIETOK/KI' Macchl Tejia, oT npubusutensao 4x10° CAR T-k1eTok/Kr Macchl Tena a0 npudmmsurensso 0,7x10°
CAR T-KJIETOK/KT Macchl Tena, ot npuommsutenso 5x10° CAR T-KJIETOK/KI MacChl Tela 0 NPHOIH3HTENHHO
0,6x10® CAR T-Kj1eTOK/KT Macchl Tea, Win npuommsutensHo 5x10° CAR T-KIeTOK/Kr Macchl Tea 10 TpHOIH-
3utenbHO 0,5x10 CAR T-KIIeTOK/KT MacChl Tela.

CrienManucTy B TaHHOW 0OJIACTH TEXHHWKH OyaeT TOHATHO, YTO JJIs 0OeCTiedeHnsT HE0OXOIUMOM Tepariu
MOJKET TpeOOBaThCSI MHOTOKPATHOE BBEIICHHE KOMITO3UIIMKA COTIIACHO HAcTosmeMy m3o0perenuto. Hampumep,
KOMITO3HUITUS MOKET BBOIuThCs 1, 2, 3,4, 5,6, 7, 8,9, 10 pa3 unu 6osee Ha MpOTsDKeHUA | Hepenu, 2 HeNenb, 3
Henenb, 1 MecsIa, 2 MeCSIEB, 3 MeCSLEB, 4 MeCsIEB, 5 MecsIeB, 6 Mecsies, 1 roga, 2 uet, 5, aet, 10 geT wim
Goee.

CornacHO HEKOTOPHIM BapHaHTaM peaH3allii MOXKET OBITh JKEJaTeIbHO BBEJICHUE aKTHBUPOBAHHBIX HM-
MYHHBIX 3(Q(EKTOPHBIX KIETOK CYOBEKTY C IOCIEOYIOIINM IIOBTOPHBIM 3a00pOM KpOBH (MJIM IPOBEICHHUEM
adepesa), akTHBaIMEl UMMYHHBIX 3((QEKTOPHBIX KJIETOK B COOpAaHHOW KPOBH B COOTBETCTBHH C HACTOSIIUM
n300peTeHNEM, U IOBTOPHBIM BIIMBAHUEM IALUCHTY YKa3aHHBIX aKTHBUPOBAHHBIX U PA3MHOXKCHHBIX IMMYHHBIX
3¢ PEKTOPHBIX KJIETOK. ITOT MPOIECC MOXKET OCYIIECTBISITHCS HEOJAHOKPATHO KaXkKAble HECKOJIBKO Henemb. Co-
TJIACHO HEKOTOPHIM BapHaHTaM pealn3alliil UMMYHHBIE 3(Q(eKTOpHBIe KIETKH MOTYT OBITh aKTHBHPOBAHBEI B
00BeMe B3STOH KpoBH, cocTapisomeM ot 10 cv® 10 400 cM’. COrlacHO HEKOTOPHIM BapHAHTAM PEaTH3AIHN
MIMMYHHBIE 5 QEKTOPHBIC KICTKH aKTHBHPYIOT B 00bEMe B3ATOI KpoBH, cocTapmsomeM 20 em”, 30 ev’, 40 e,
50 em’, 60 e, 70 em’, 80 em’, 90 eM’, 100 ev’, 150 em’, 200 em’, 250 em’, 300 em’, 350 em’, mom 400 ev® wm
Oonee. be3 orpanmueHuss KOHKPETHON TEOpHUeH, YKa3aHHBIH MPOTOKOJI MHOTOKPATHOTO B3ATHs/OO0pATHOTO BJIM-
BaHUS KPOBH MOJKET CITY)KHUTB JJIsl YCTPAHEHHUS ONPEICICHHBIX oMYA UMMYHHBIX 3 (EKTOPHBIX KIETOK.

BBenenne mnpenycMOTPEHHBIX HACTOSIIMM HM300pETEHHEM KOMITO3HMIMA MOXKET MPOBOAMUTHCS JIIOOBIM
yIOOHBIM 00pa3oM, B TOM YHCIIC ITyTEM BJIBIXaHUs adpo30iisi, MHBEKLHH, IpUeMa BHYTPb, NEPEIUBAHUS, M-
TUTAHTAIIMK WK TpaHCIUaHTauu. COTrJacHO MPENMOYTHTEIBPHOMY BapHAHTY PEaTH3allid KOMITO3UIIMHA BBOJST
napeHTepanbHO. BelpaxeHus "mapeHTepanbHOe BBeJeHHE" U "BBEICHHBIN MapeHTepalbHO' B HACTOAIIEM JOKY-
MEHTE OTHOCSITCS K crioco0aM BBEJICHHMS, OTIIMYHBIM OT 3HTEPaJIbHOTO ¥ MECTHOTO BBEICHUS, OOBIYHO K BBEJIE-
HUIO ITyT€M MHBEKIHH, U BKIIOYAIOT, 0€3 OrpaHWYeHUs], BHYTPUCOCYAMCTHIC, BHYTPUBEHHBIC, BHYTPUMBbIIICY-
HBIE, BHYTpHapTEepHAaJIbHbIC, MHTPATEKATbHBIC, HHTPAKAICYSIPHBIEC, HHTPAOpPOUTAIBHBIE, BHYTPHOIIYXOJIEBHIC,
BHYTpHCEPCUYHbIC, BHYTPUKOXKHBIC, BHYTPHOPIONUINHHBIEC, TPAHCTpaxeajbHbIC, ITOAKOXHBIC, BHYTPHUKOXXHBIC,
BHYTPHCYCTaBHBIE, CyOKaICyIsIpHBIe, CyDapaxHOUAaIbHbIC, HHTPACIHHAIBHBIC 1 HHTPACTEPHAIBHBIE HHBEKIINN
u BiuBaHus. COTJIacCHO OTHOMY BapHaHTy peaM3alliy MIPeIyCMOTPEHHBIE HACTOSIINM H300peTeHIEM KOMIIO3H-
IIUH BBOJAT CYOBEKTY IIyTeM MHBEKIINH HETIOCPEACTBEHHO B OMYXOJb, IUM(PATHICCKUNA y3e] WIH YIaCcTOK, HO-
paXeHHBIH HHpEKIHEH.

CornacHO OTHOMY BapHaHTy peajH3alliM HYXIAIOIIEMYCsl B TOM CYOBEKTY BBOJAAT (G (PEKTHBHOE KOJIHU-
YeCTBO KOMIO3UIINH ISl TOBBIILICHUS KIIETOYHOT'O IMMYHHOT'O OTBETa Ha CBsI3aHHOE ¢ B-KkiieTkamu cocrosiHue y
YKa3aHHOTO CyObeKTa. YKa3aHHBIH MMMYHHBIH OTBET MOJKET BKJIIOYATH KJIETOYHBIC MMMYHHBIE PEaKIMH, OMO-
CpeloBaHHbIE IMTOTOKCHYECKUMH T-KJIETKaMu, ClIOCOOHBIMU K KMJUTHHTY HH(UIIMPOBAaHHBIX KJICTOK, M KJIETOY-
HBIC PCAKIINH, OTIOCPEIOBAHHBIC PETYSITOPHBIMU T-KJIETKaMU U XelnepHbIMU T-KkireTkaMu. MoryT Takxke OBITh
WHIYIUPOBAaHBI TyMOpPalTbHBIE IMMYHHBIE PEaKIHUH, OMOCPEIOBAHHBIE B OCHOBHOM XEJIEPHBIMH T-KIETKaMH,
CHOCOOHBIMH K aKTHUBAIlMH B-KJIETOK, YTO, COOTBETCTBEHHO, MPUBOAUT K MPOAYIIUPOBaHMIO aHTUTEN. [l aHa-
JIM3a TUIIOB IMMYHHBIX PEaKIHH, MHAYIUPYEMBIX KOMIIO3UIUSIMH COTJIACHO HACTOSIIEMY M300pETECHHIO, MOTYT
MPUMEHSTHCS pa3INyHbIe TEXHUKHU, TOAPOOHBIE OMUCAHNS KOTOPHIX U3BECTHHI B TaHHOH 00JACTH TEXHUKH; CM.
HanpuMep, pykoBoicTBo: Current Protocols in Immunology, pen.: John E. Coligan, Ada M. Kruisbeek, David H.
Margulies, Ethan M. Shevach, Warren Strober (2001) John Wiley & Sons, NY, N.Y.

IIpu onocpenoBanHoM T-knerkamu kuiuHre cBsa3biBaHue CAR ¢ nmurannom ununuupyet curaan oT CAR,
nocTymnaromuid B T-KJIeTKy, 9TO MPUBOAMUT K aKTHBALUHU PA3ITHYHBIX T-KICTOUYHBIX CUTHAIBHBIX MTyTCH, HHAYIIH-
pyIOImunii CHHTE3 WK BBICBOOOXIeHHE T-KIIeTKOH OENKOB, CIIOCOOHBIX MHIYIIMPOBATh allONTO3 EJIEBHIX KIETOK
3a CUET Pa3IMYHBIX MEXaHM3MOB. YKa3aHHBIC OTNOCpEOBaHHbIE T-KJIeTKaMH MEXaHHW3MBl BKJIIOYAIOT (HE orpa-
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HUYHBASCHh MEPEUNCICHHBIMHU) NIEPEHOC BHYTPUKIETOYHBIX IIUTOTOKCHYECKHUX IpaHyls n3 T-KJIETKH B LIENEBYIO
KIIETKY, cekperus T-kIeTkaMu MPOBOCHIANUTENIBHBIX [IUTOKUHOB, KOTOPbIE MOTYT NMPSIMO (WJINM HETPSIMO, 3a CYET
PEKPYTHHIa APYTHX KHIUIEPHBIX 3(P(EKTOPHBIX KIETOK), MHAYIUPOBATh KMJUIMHI IIEJEBBIX KICTOK, U TOBBI-
IMIAIOIIAs PETyJISIIKS JTUTaHAOB PEIEeNTOpoB cMepTH (Hampumep, FasL) Ha nmoBepxHoctH T-KieTOK, KOTOpBIE HH-
JOYLUHUPYIOT aronTo3 LENEBBIX KJIETOK IOCIE CBSI3bIBAHUS C KOTHATHBIM PELENTOPOM cMepTH (Hampumep, Fas) Ha
LIEJIEBOU KIIETKE.

CorylacHO OZJHOMY BapHaHTy pealli3allii B HACTOSIIEM M300PETEHUHU MPEUIOKEH CIIOCO0 JICUCHHS CyOh-
€KTa, y KOTOPOro OBLIO ANAarHOCTHPOBAHO CBA3aHHOE C B-KileTKaMH cOCTOSHHE, BKIIIOYAIONINH N3BICUCHUE M-
MYHHBIX 3((QEKTOPHBIX KIETOK U3 OpraHu3Ma CyObeKTa, Y KOTOpOro ObUIO AMAarHOCTHPOBAHO CBSI3aHHOE C JKC-
npeccupyonmmMu BCMA B-xiieTkaMu COCTOSIHHME, TEHETHUECKYI0 MOJU(UKAIMIO YKa3aHHBIX UMMYHHBIX 3(¢-
(heKTOPHBIX KIETOK cojepkamumM Koaupyonrylo CAR HyKIICHHOBYIO KHCJIOTY BEKTOPOM COTJIACHO HACTOSIIEMY
M300pETEHHIO, C TIOyYeHHEM TaKuM 00pa3oM HOMyJISUH MOJU(UIIMPOBAHHBIX HIMMYHHBIX 3 (EeKTOpHBIX Kite-
TOK, ¥ BBEJICHNE YKa3aHHOU MOy MOAU(UIIMPOBAHHBIX HMMYHHBIX 3((EKTOPHBIX KIETOK TOMY XK€ CyOb-
exTy. CoriacHO NpeNIOYTHUTENLHOMY BapUaHTy pealn3aliy yKa3aHHbIE MMMYHHBIC 3((EKTOpHBIC KIICTKH
BKIIIOYAIOT T-KIIETKH.

CornacHO HEKOTOPBIM BapHaHTaM PEAIN3allMy B HACTOAIIEM H300pPETCHHH TaKXKe MPEUIOKEHBI CIIOCOOBI
CTUMYJIALIUH OTIOCPEJOBAHHOTO MMMYHHBIMHU 3()(EKTOPHBIMH KIETKAMH UMMYHOMOMYJISTOPHOTO OTBETA B OT-
HOIIIEHHUH IIEJIEBOH KIIETOYHOH MOMyJSINNHU y CyOBEKTa, BKIIOYAIOIIUE JTAIBl BBEICHNUS yKa3aHHOMY CYOBEKTY
HOMYJALUA UMMYHHBIX 3((QEKTOPHBIX KJIETOK, KCIPECCHPYIONINX COAEPKAIIYI0 HyKJICHHOBYIO KHCIOTY KOH-
CTPYKIINIO, Koaupytorryto Mosekyny CAR.

Crioco0b!I BBEJICHUS COJEPIKAIINX KICTKH KOMITO3HMILUH, ONMCAHHBIX B HACTOSIIEM JOKYMEHTE, BKIIIOUAET
mro0ble crtocoOsl, 3ddexTrBHBIE sl oOecrieueHust 1100 00paTHOTO BBEACHHS I'€HETHYECKH MOAN(HINPOBAH-
HBIX €X VIVO UMMYHHBIX 3(Q)()EKTOPHBIX KJIETOK, KOTOpbIE HENOCpPEACTBEHHO 3kcnpeccupyror CAR cormacHo
HacTOsIIEMY U300peTeHHIO y cyObeKTa, 1100 0OpaTHOTO BBEACHHS T€HETHYECKH MOIU(DUIMPOBAHHBIX Tpe/IIIIe-
CTBEHHHKOB MMMYHHBIX 3()()EeKTOPHBIX KJIETOK, KOTOPBIC NPH BBEACHHH CYOBEKTY IU(QEpeHIHpYIOTCs B 3pe-
JIbIe IMMYHHBIC 3(pQEeKTOpHBIE KIETKH, 3KcTpeccupytonme ykazaHnHbii CAR. OnuH crmoco0 BKIIIOYaeT TpaHc-
nykiuio nepudepudeckux T-KIeTOK KpOBH €X VIVO cofepikamied HyKJIEHHOBYIO KHCJIOTY KOHCTPYKIHEH co-
TJIACHO HACTOSAIIEMY M300pETCHHIO 1 00paTHOE BBEICHNE TPAHCIYLIUPOBAHHBIX KICTOK YKa3aHHOMY CyOBEKTY.

Bce myOnukanuy, MaTeHTHBIE 3asBKM U BBIJAHHBIC MATEHTHI, YIOMHHAGMbIE B HACTOSIIEM OIMCaHHHU,
BKJIFOUCHBI B HACTOAIINI TOKYMEHT ITOCPEICTBOM CCBUIOK B TOH k€ Mepe, KaK €clIM Obl KOHKPETHBIM HHIUBHIY-
aJIbHBIM 00pa30M OBLIO yKa3aHO, YTO KaykAas MHAMBHAyallbHas MyOIMKaNus, TaTCHTHAS 3asBKa WM BBIIAHHbIA
MaTeHT BKIIOYCH(a) B HACTOALIMH TOKYMEHT ITOCPEICTBOM CCBHIIKH.

Xots HacTosiee N300peTeHHe ObUIO JOCTATOYHO IMOJAPOOHO ONMCAHO IyTEM MPHUBEACHHS WILTIOCTPATHB-
HOTO MaTrepuaja W IPHUMEPOB VISl SICHOCTH NMOHMMAaHMS, JUI CHENHaINCTa B JaHHON 00NacTH TEXHUKHU Oyner
OYEBHIHO, B CBETEC M3JI0)KEHHBIX MPHHIIMIIOB HACTOSIIEr0 M300pETEHUs, YTO ONpeeiICHHbIC U3MEHEHUSI U MO-
JuduKayyu MOTYT OBITH BHECEHBI 0€3 OTCTYIUIEHHS OT CYILECTBA MIIM 00beMa mpuiaraeMoii (GopmyIisl n3oope-
TeHus1. [IpuBeieHHbIC HIKE TIPUMEPHI CIY)KaT UCKIFOUYUTENBHO JUIsl HArJIJHOCTH, a He i orpaHndenus. Crie-
[UAJIHACTHl B JAaHHOI 0OJACTH TEXHUKH CMOTYT JIETKO OIPENCIUTh Pa3lIW4Hble BTOPOCTEIICHHBIE MOKA3aTelu,
KOTOpBIE MOTYT OBITh U3MEHEHBI WJIN MOIU(DHUIMPOBAHBI C TOJyYCHUEM IO CYIIECTBY aHATOTHYHBIX PE3yibTa-
TOB.

IIpumepbI

IMPUMEP 1

Kouctpyuposanue peuentopoB CAR k BCMA

Bbeumn ckoHCcTpynpoBansl perientopsl CAR, conepxkamue scFv anturen meiu npotus BCMA, conepxka-
mue MND-npomorop, ¢pyHKIMOHaNEHO cBsi3aHHBIN ¢ scFv nporus BMCA, mapHup U TpaHcMeMOpaHHbIH 10-
MeH u3 CD8a u xoctumynupyromue qoMeHbl CD137, 3a KOTOPBIMU PACIIONIOKEH BHYTPHKJICTOYHBIN CUTHATb-
HeIi gomed nienin CD3E. Cum., nanpumep, ¢wur. 1. [Tokazannsrii Ha ¢ur. | CAR k BCMA coneput mocienosa-
TeabHOCTh curHanbHOro mentuaa (SP) CD8o. sl moBEpXHOCTHON 3KCIPECCHU Ha UMMYHHBIX 3((HEKTOPHBIX
kneTkax. IlocnenoBaTenbHOCTh MONUHYKIEOTUROB A mpumepa perentopa CAR x BCMA mnpexacraBneHa B
nocaenosarensHoctu SEQ ID NO: 10; npumep nocnenoBarensHocTy nonunentuaos penentopa CAR k BCMA
npenacrasieH B nociuegoarensHoctd SEQ ID NO: 9; BekTopHas kapTa JUisl IpuMepa KOHCTPYKLMHU peLenTopa
CAR mnpuseznena Ha ¢ur. 1. B Tabn. 3 nmpuBeneHs! xapakrepuctuku, nHpopmanus u3 Genbank, ucxonHse Ha-
3BaHUS M CCBUIKM JUIS Pa3iIHYHBIX HYKJICOTUAHBIX CErMEHTOB JICHTHMBUPYCHOTO BekTopa, Hecymero CAR k
BCMA.
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Tabnuma 3

Hyxneornabt

XapaxkTepucTuku

Hudopmanus B

GenBank

HUcxoanoe

Ha3BaHue

CcebLika

Homep pmoctyna
OctoB TUTA3MHAIBI L09137.2, New England
1-185 puUCI® .
pUCI19 Biolabs
HyKJIeOTHAbl 1-—
185
He
185-222 Jlunkep He nmpumennmo | CunteTHUeCKni
TIPUMEHHMO
—————————— dl
q HOMV (1994) PNAS
223-800 B € NPUMEHUMO
M P P 91: 9564-68
Maldarelli,
Homep nocryna L (1991)
et.al.
R) US) PBS u M199212,
301-1136 MaKyouue pNL4-3 J Virol:
nocnenopateabHocTn | HY KICOTHAEL 65(11):5732-
454-789
43
CrtapToBBIi  KOJIOH
Gag (ATQG) 3ameHeH He
1137-1139 He npumenumo | Cunreruueckuii
Ha CTOII-KOJAOH NPUMEHUMO
(TAG)
- Maldarelli,
oMep JOCTyna
b Y et.al. (1991)
M19921.2,
ITocnenoBaTenbHOCTDL
1140-1240 pNL4-3 J Virol:
ag BUY-1 1rok:
g HYKJIEOTHBI
65(11):5732-
793— 893
43
IlocnenoBaTenbHOCTD
gag BUY-1 3amenena He
1241-1243 He npumenumo | CunteTnueckuit
Ha BTOpPOH  CTOI- MNPUMEHUMO
KOZIOH
Maldarelli,
Howmep noctyna
et.al. (1991)
N M19921.2,
OCJIeIOBATENLHOCTD
1244-1595 gag BIU1 pNL4-3 J Virol:
HY KJICOTUJIbL
65(11):5732-
897-1248

43
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Howmep noctyna

Maldarelli,
et.al. (1991)

Pol cPPT/CTS Byu- |M19921.2. )
1596-1992 . pNL4-3 J Virol:
HY KJICOTU I bL
65(11):5732-
4745-5125
43
Homep noctyna
P v Malim, M. H.
BI/II‘I-], BbIZICJICHHAA M14100.1
1993-2517 obmacte Env HXB3 PgTAT-CMV Nature (1988)
/KJICOTHABL
(RRE) Y 335:181-183
1875-2399
Maldarelli,
Homep noctyna
etal. (1991)
I M19921.2
0CJIEZI0BATENbHOCTH
2518-2693 pNL4-3 ] Virol-
Env BUY-1 S/A 1rok
HYKJIEOTHIBI
65(11):5732-
8290-8470
43
He
2694-2708 Jlunkep He npumennmo | Cuntetnueckuit
TNIPUMEHHUMO
Challita et al.
p{:MSl_C_ (1 995)
2709-3096 MND He npumennmo
MNDU3¢-x2 J.Virol.  69:
748-755
He
3097-3124 Jluakep He npumennmo | CunteTHueckuit
IIPUMEHUMO
Homep noctyna | CUrHagbHBINA He
3125-3187 CUrHaIBHBIN METITH,
NM_001768 nenrrug CD8a | mpumennmo
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_|
scFv. k  BCMAO02 He
3188-3934 He npumenumo | CunteTnueckuit
(Vio1-nmuakep—Vy0) MPUMEHHMO
Milone et al
Howmep nocryna |Ilapaup u TM (2009)
39354141 IMapuup u TM CD8a
NM 001768 CD8a Mol Ther
17(8):1453-64
Milone et al
Curnanbaeiii  nomeH |Homep noctyma | CurHambHBI (2009)
4144-4269 . R
CD137 (4-1BB) NM 001561 nomen CD137 Mol Ther
17(8):1453-64
Milone et al
Curnansaeiii  nomeH |Homep noctyma | CurHambHBI (2009)
4270-4606
CD3- NM 000734 nomeH CD3- Mol Ther
17(8):1453-64
- Maldarelli,
oMep JocTyma
Ml()‘)rz)l ) R et.al. (1991)
PPT u ¢parment 3’ e
4607-4717 pNL4-3 ] Virol:
U3BHY-1 1rol:
HYKJICOTUbI
65(11):5732-
9005-9110
43
Maldarelli,
Howmep noctyna
®parment U3 BUY-1 M199212 etal. (1991)
4718-4834 (vmanenne 399 m.o.) pNL4-3 ] Virol:
HY KJICOTU/IBI
uR 65(11):5732-
9511- 9627
43
[ ll
Levitt, N.
Cunrernueckas
Genes & Dev
4835-4858 nonu-A- He npumennmo | CuHTeTHUECKHIH
(1989)
MIOCNIENIOBATEIbHOCTD
3:1019-1025
He
48594877 JIunkep He nmpumennmo | CuHTeTHYECKUH
MPUMEHHMO
Homep noctyna
1091372, New England
4878-7350 OctoB pUC19 pUCI19
Biolabs
HY KJIEOTHIBI
26362686
I[MTPUMEP 2
Ouenka CAR xk BCMA wmblimu
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Beenenue

AJIONTUBHBIA TEPEHOC T€HETHYECKH CKOHCTPYHPOBAHHBIX T-KIIETOK, HECYIIMX XHMEpHBIE aHTHI'€HHbBIE
peneniropsl (CAR), 06611 pazpaboTaH B KadecTBe MHOTOOOEIIAIONIETO IMOAX0/a K JICYCHUIO PaKOBBIX 3a00JeBa-
aui. CAR mnpencraBisier co00i HCKYCCTBEHHYIO MOJIEKYITY, COCTOSIIYIO U3 PEaKIIMOHHOCIIOCOOHOTO B OTHOIIIE-
HUUW aHTUTEHA OJTHOIIETIOUEeYHOro BapuabenpHoro ¢parmenta (scFv), coemuaeHHoro ¢ T-KIeTOYHBIMU CUTHAIIb-
HBIMH JIOMEHAMH IIOCPEICTBOM TpaHCMEeMOpaHHOH oOiacTH. B yka3aHHOM IpuMepe OIEHHBAIU MOJEKYILY
CAR, cnenududeckyo B OTHOIICHHH aHTHTeHa co3peBanus B-kietok (BCMA). BCMA skcnpeccupyercsi Ha
KJIETKaX MHOXXECTBEHHOH MHEIIOMBI, IJIa3MAaIlUTOMBI I HEKOTOPBIX TUM(OM, XOTS B HOPME SKCIPECCHsI OTpaHH-
YeHa TuIa3MaTHueckuMu kietkamu (Avery et al., 2003; Carpenito et al., 2009; Chiu et al., 2007).

CAR x BCMAO2 koHCTpyHpoOBaiM C NPUMEHEHHEM IOCIIE0BATEIbHOCTEH aHTUTENa MBI HPOTHB
BCMA (C11D5.3). CAR k BCMAI10 kKoHCTpyHpOBaIu ¢ NpUMEHEHHEM MOJIU(UIIMPOBAHHBIX IMOCIIEA0BATEIb-
HOCTEH; OH IpezcTaBisieT co0oi "rymanmsupoBanublii” Bapuant CAR k BCMAO2. B cepun aHain3oB in vitro u
Hecymue CAR x BCMAOQ2 T-knerku, u Hecymue CAR x BCMA10 T-kieTku JeMOHCTPUPOBATIN OIIyXOJIECTIe-
duIHOCTH, BEICOKHE YpoBHHU dKcnipeccun CAR, 1 oOecrieunBaiy BBICOKYIO PEaKTHBHOCTh B OTHOIICHHH JKC-
npeccupyromux antured mumeHei. Hecymme CAR x BCMAO2 T-knetku u mHecymue CAR k BCMA10 T-
KJIETKH, Kak OBIJIO TMOKa3aHO, O0JIaJalOT COMOCTABUMON PEaKTUBHOCTHIO B OTHOIICHHWU AKCIPECCHPYIOIINX
BCMA nunwmit omyxoneBbix kieTok. XoTs kak Hecymue CAR k BCMAO2 T-knerku, tTak u Hecymue CAR k
BCMAI10 T-xneTku ObUTH CITIOCOOHBI 00€CTIeUNBATh PETPECCUI0 B MOJIEIH OIyXOJIH Ha MbIax, Hecymue CAR k
BCMAI10 T-kJIeTKH IeMOHCTPUPOBAIN aHTHI'C€H-HE3aBUCHUMYIO CEKPEITUIO0 BOCTIAIUTEIHHBIX IIUTOKUHOB, H, CO-
OTBETCTBEHHO, MOTEHIMAJIHHO MOTYT OOYCIIaBIMBATh KIMHUYECKYI0 TOKCHYHOCTH, CBSI3aHHYIO C BBICOKHMH
YPOBHSIMH ITUTOKHHOB.

Pe3ynbratsl

BBICBOOOXICHIE TOHUYECKHAX BOCIATHTEIBHBIX IIUTOKHMHOB M3 KICTOK, HaleleHHBIX mpoTuB BCMALO,
CBSI3aHHOE C aloNTO30M

benox BCMA neTekTupyeTcsl B CHIBOPOTKE MalMEHTOB, CTPAJarolIMX MHOXKECTBEHHON Muenomoil (San-
chez et al., 2012). Cpennuii ypoBeHb BCMA B CBIBOPOTKE Y IMAIIMEHTOB, CTPAJAIONINX MHOXECTBEHHON MHUENO0-
MO#, cocTtaBisin 10 HI/MII, HO MMKOBBIE 3HAYEHUS AOCTUTAIU ypoBHeH 10 100 HI/mul, olleHUBaNU BIHUSHHE (HU-
3HOJIOTHYECKNX ypoBHEH pacTBopuMoro BCMA Ha xanaunataeie Hecymue CAR npotus BCMA T-kieTkw.

BricBoOoxnenne UPH-y necymmmun CAR x BCMAO2 T-knerkamu, HecymmMu CAR x BCMAI10 T-
kneTkaMu U HecymuMu CARI9A T-knetkamu uccnenoBany nocie 24-4acoBoro KyJlbTUBUPOBAHUS C PACTBOPHU-
MbIM BCMA (¢wur. 2a). Hecymme CAR mpotuB BCMAO2 T-kieTkn oTBedaaIn MUHAMAILHBIM BRICBOOOKICHUEM
IIUTOKMHOB TIocie 24 gacoB KynbTuBHpoBaHusi ¢ BCMA B KOHIIEHTpaIysIX, COCTaBsomux 10 1 Mxr/mi. U Ha-
npotus, Hecymue CAR k BCMA10 T-kieTku oTBeyasn BHICBOOOXKIEHHEM Bo3pacTtarommx ypoBHed VdOH-y,
MPOTIOPIHMOHATBHBIX KOHIIEHTpauun pactBopuMoro BCMA, moGaBneHHOTO B KyJibTypy. [Ipm KOHIEHTpamuu
100 ar/mMmn BCMA MakcuMalbHBIE 3aperuCTPUPOBAaHHBIC YPOBHH y TAIIMEHTOB ¢ MHOYKECTBEHHOW MHEIIOMOM,
cekperupyembie Hecymumu CAR k BCMA10 T-knetkamu, coctaBisian 82,1 ur/mn MDH-y, OTHOCHTETBHO Cek-
peunu 28,8 ur/ma UOH-y vecymumu CAR k BCMAO2 T-xnerkamu. MOH-y ObuT neTeKTHPOBaH Jake B He-
CKOJIBKUX IKCTIEPUMEHTaX M0 COBMECTHOMY KynabTuBHpoBaHHIO Hecymux CAR k BCMA10 T-kieTok ¢ KireTka-
MU KOHTPOJIBHBIX JIMHHUM, He Hecymux antureH BCMA (¢dur. 2b, coBMecTHOE KynbTuBHpOBaHue ¢ K562). Yka-
3aHHBIC JaHHBIE CBUAETEILCTBYIOT O TOM, uTo Hecyne CAR k BCMA10 T-kjeTku OTJIMYaroTCs MOBBIILIECHHOM
YYBCTBUTCIBHOCTRIO K CTUMYJSIIMUA pacTBOpuMbIM BCMA © JEMOHCTPUPYIOT MOTCHIMAT K AaHTHUICH-
HEe3aBUCUMOMY T-KJIETOUHOMY LIUTOKMHOBOMY OTBETY.

HccnepoBanu NOTEHLUAIBHYIO CEKPELUIO0 TOHMUYECKHMX HUTOKMHOB Hecymumu CAR x BCMAO2 T-
kierkamu, HecymMu CAR k BCMA10 T-knerkamu (uepe3 10 queit nocne Havyana KyJIbTUBHPOBAHMS) M HECY-
M CARI19A T-knerkamu. [ocne nonyyenus vecymux CAR T-kiaeTok NMpoBOIWIM aHAIHM3 POCTOBBIX Cpell,
rze Obin KynbTuBHpoBaHbl Hecyie CAR k BCMAO2 T-xnerku, Hecymme CAR k BCMA10T-kietku u Hecy-
mue CAR19A T-knetku, Ha NPUCYTCTBHE BOCHATUTENBHBIX IIMTOKUHOB. HecMOTps Ha OTCYTCTBHE aHTUT€HHOU
cTumyIsinud, KynbTypsl Hecymux CAR k BCMA10 T-knetok conepxanu 6onee yem 10 ur/mn UDH-y, Torna
kak KynbTyphl Hecymmux CAR k BCMAO2 T-knetok conepsxanmu menee 9yem 1 ur/mi UOH-y (¢ur. 3). Kynprypst
Hecymux CAR k BCMA10 T-knetok taxke copepxanu 3aagumo (p<0,001) 6onpmee kommmaectBo PHO-au. Jls
JIOTIOJTHUTENBHOTO KOJIMUYECTBEHHOTO ONpPENENIEHUs KOIHUECTBA HUTOKUHOB, IpoaynupyeMslx HecymmmMu CAR
kK BCMA10 T-kinerkamu Ge3 aHTHICHHOI CTHMYIISLIAH, H3MEPSUIH BBICBOOOXKICHNIE IUTOKHHOB 13 5x10% Hecy-
mux CAR T-xnerok B Teuenue 24 yacos kynsTuBupoBanus. Hecymue CAR k BCMA10 T-knetku nmpoaynupo-
BaJIM 3HAYMMO OOJIBIIME KOJMYECTBA BOCHANUTENBHBIX nUTOKHHOB MIP1o, UDH-y, GMCSF, MIP1f, UJI-8 u
®HO-a 1o cpaBaeHnto ¢ HecymuMu CAR k BCMAO2 T-knerkamu (dwur. 4, p < 0,0001). M3 Bcex uccienoBan-
HBIX ITUTOKHHOB MaKCHMajbHbIe KOHIeHTparuu Habmomamuch maisi MIPla u MU®H-y. Hecymme CAR
BCMA 10 T-knerku npoayuuposam 4,7 ar MIP1a/5x10* knerox/24 gaca, 3,0 ur UOH-y/5 x10* knerox/24 gaca
# ~1 Hr/5x10* KIIeTOK/24 Yaca, WM MEHBIINE KOMHYECTBA APYTHX LHTOKHHOB. 3HAUYMMBIX Pa3/IHIMil B KOHICH-
Tpaly IPOTHBOBOCIAIUTENbHBIX INTOKUHOB WJI-10, NJI-2 n MJI-4 netekTHpoBaHo HE OBLIO.

B konne npouecca o6pazosanust Hecymux CAR k BCMA10 T-kieTok u3Mepsuin 3KCIpeccHio GpeHoTHITH-
YECKMX MapKepOB aKTUBAIMU T-KIETOK, 4TOOBI YCTAHOBHUTH, YKA3bIBACT JIM CEKPEIHUsS TOHUYCCKUX BOCIIAIH-
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TeJBHBIX IUTOKUHOB Ha cTaryc runepaktuBHocTd B Hecynmx CAR x BCMAI10 T-xnetkax. HLA-DR u CD25
MPE/ICTABISIIOT CO00H MOBEPXHOCTHBIE MApPKEPHI, TMKOBBIE YPOBHH SKCIPECCUH KOTOPHIE HAOIIOAAI0TCS OOBIYHO
gepe3 12-24 dgacoB mocie akTHUBAIMM T-KIETOK, a 3aTeM IOCTeTneHHO yMeHbmatorcs. Ha necymmx CAR T-
KJIETKaX, MOJIYYCHHBIX U3 KIETOK TPEX 3I0POBBIX JOHOPOB, OBLIO NMPOIEMOHCTPHPOBAHO, 4TO B cpexHeM HLA-
DR skcnpeccupoBanu 40+2% necyunmx CAR x BCMAOQ2 T-knerok. Yposens sxcnpeccud HLA-DR B ykazan-
HBIX KJIEeTKax OB COMOCTaBUM C YPOBHEM B HeTpaHcAynupoBaHHbIX (43%2,3%) T-knerkax m CARI9A
(3242,2%) xourtpospHbix T-xnerkax. M wanporuB, HLA-DR skcnpeccupoBamu 88+1,2% necymmx CAR
BCMAI10 T-knetok (¢dur. 5). Dxcnpeccust npyroro mapkepa aktuBanus CD25 Takke Obliia BBIIIE HA HECYITUX
CAR x BCMAI10 T-kxnerkax no cpaBaenuro ¢ Hecymumu CAR k BCMAO2 T-knerkamu (5310,9% otHOCHTENB-
HO 3542,4%). Takum o6pazom, Hecymue CAR xk BCMA10 T-xieTkn AeMOHCTPHPOBAIN (PEHOTHITMUECKHE Xa-
PaKTEPUCTUKN aKTHBHPOBAHHBIX T-KJIETOK B OTCYTCTBHE T0OABICHHBIX aHTHICHOB.

l'umepakTuBHOCTH T-KJIETOK 9acTO CBsI3aHA C MHAYIIMPOBAHHOM aKTHBAITUEH KIeTOYHOH cMepThio ("activa-
tion induced cell death", AICD) B pe3ynbrate amomnTo3a. [[isi onpenenenns Toro, MOXeT JIH THIIEPAKTUBHOCTh
Hecymux CAR x BCMAI10 T-kieTok mpuBOIUTEL K 00Jiee BRICOKMM YPOBHSIM alloNTo3a IO CPaBHEHHIO C Ha-
omomaembivu st Hecymux CAR k BCMAO2 T-kj1eTok, u3MepsuTd YPOBHH aKTHBHUPOBAHHOW Kacmasbl-3. ak-
TUBHYIO Kacmna3zy-3 conepxkanu 48% necymux CAR k BCMA10 T-kneTok oT IBYX TOHOPOB, OTHOCHTEIBHO 16%
Hecymux CAR k BCMAO2 T-kietok (¢ur. 6). COOTBETCTBEHHO, B OTCYTCTBHE H00aBIeHHOTO aHTHreHa BCMA,
KynbTypsl Hecymmx CAR x BCMA10 T-kierok conepkaT OoJbllle aoNTOTHYECKUX KIIETOK, YTO CBS3aHO C MO-
BBIIICHHON aKTHBallMe W CeKpelued BOCTIAJUTENbHBIX IUTOKMHOB 1O cpaBHeHHI0 ¢ Hecymumu CAR k
BCMAO2 T-knetku.

Hecymme CAR k BCMAO2 T-knerku u nHecyne CAR k BCMA10 T-kieTkn olieHUBaiIu Ha CIIOCOOHOCTD
Hecymux CAR T-kineTok m30uparenbHO OoTBedaTh Ha HU3kHe ypoBHH BCMA wiu mposiBIATH NMEPEKPECTHYIO
PEaKTHBHOCTH B OTHOIICHUH HEPOJCTBEHHOI'O AHTHUTEHA B CHIBOPOTKE YEJOBEKA, UCTIOIB3yEeMON IS KyJIbTUBH-
poBanwus T-xirerok. Kak Hecymme CAR kK BCMAO2 T-knetku, Tak n Hecymue CAR k BCMA10 T-xietkn mo-
JIepKUBAM Ha cpezie 06e3 comep:KaHus CRIBOPOTKH YeJIOBEKa B TEUEHHE JBYX IHEH, a 3aTeM NEepeHOCHIIN B cpe-
Iy, copepxainyio peranpHyro 0b1dbio chiBOpoTKY (DPBC), chiBopoTky uenoseka (HABS) mmu HABS ¢ no6agsie-
HH1eM uiu 0e3 nob6asienus 100nr/mMa pacrBopumoro BCMA (¢dur. 7). BricBoboxnenne UDH-y ananusupoanu
24 gaca ciiyctsa ¢ npumenenneM MDA ELISA. Kak necymue CAR k BCMAO2 T-kietkn, Tak u Hecymue CAR
k BCMA10 T-knetku orBedanu Ha pactBopuMbliit BCMA. Omgnako Hecyme CAR xk BCMA10 T-kietku cekpe-
tupoBanu B 10 pa3 Oonpmee komuuectBo MDH-y, yem Hecymme CAR k BCMAO2 T-knmetku. B orcyrcrBue
BCMA Tonbsko Hecymue CAR k BCMAI10 T-knetkn BeicBoOoxknamn MOH-y He3aBHCHUMO OT KyJIbTUBHPOBAHUS
¢ ¢eranpHO# Ob1vbeid chiBopoTKOi (PBC)(p = 0,0002) mim ceiBopoTKoii yenoeka ¢ AB-anturenamu (HABS) (p
= 0,0007). Yka3aHHbIC JaHHBIC CBHICTEIBCTBYIOT O TOM, YTO CEKPCIHS BOCHAIUTEIBHBIX ITUTOKUHOB ObLIIa Xa-
pakrepHa 11 Hecymux CAR x BCMA10 T-knetok.

Menee BbIpaxkeHHas mpoTHBooIyxoineBas Gpynkuns Hecymux CAR k BCMA10 T-kneTok B Moz MHO-
JKECTBECHHON MUEJIOMBI Ha MBIIIIAX

I'mnepaxTrBanys U MOBBILIEHHBIH aronTo3 MOTYT HETaTUBHO BIMATH HA MEPCUCTEHTHOCTH Hecymux CAR
T-KJIETOK y MAIeHTOB W, B KOHEYHOM HTOTe, HAa KIMHUYECKYIO 3(pdeKkTuBHOCTE. [IpoTHBOOMYX0IE€BYIO (PYHK-
o Hecymux CAR xk BCMAO2 T-knetok u Hecymux CAR k BCMA10 T-kieTok UcCIeoBalld B MOACIH OITy-
xosu Ha Mbimax. Mermu NOD scid ramma (NSG) ¢ akciepuMeHTaIbHBIME TIOJKOKHBIMHU OTTYXOJISIMH MHOKECT-
BeHHO# Mmuenombl (RPMI-8226) wenoBeka pasmepom ~100 mm® monyuanu nedenne 107 mecymmx CAR K
BCMAO2 T-knerok, 10" vecynmx CAR k BCMA10 T-knerok min Gopresomubom (Beikeiinom). Poct RPMI-
8226 oTcleMBaAIH ¢ UCTIONB30BAaHUEM Kanurepa. B IByx He3aBHCHMBIX dkcriepuMeHTax (dur. 8a m 8b), Gopre-
30MHO KOHTPOJMPOBAI POCT OIYXOJH MO CPAaBHEHUIO C TOJNYYaBIIMMHU KOHTPOJBHYIO OCHOBY XKHBOTHBIMH. Y
JKMBOTHBIX, B OPTraHN3M KOTOPBIX ObLIM afonTHBHO repeHecenbl Hecymme CAR k BCMAO2 T-knetku, HaGuto-
Janack OBICTpast MPOJIOHTMPOBAHHAS JIUMHHALINS OITyXOJIH (Ha TpaduKax-BKJIAAKaX MPEICTaBICHbl MacIITaOH-
pOBaHHBIE JaHHBIC JJISI paHHEH perpeccus omyxoJiei). AnonTuBHBIN nepenoc Hecymux CAR k BCMA10 T-
KJIETOK Takke o0ecrednBall pErpeccrio OMyXoJiei, HO ¢ 3a/lepXKKOi B 000MX SKCHEPHUMEHTaX MO CPaBHEHHIO C
HecymumMu CAR k BCMAOQ2 T-kneTkamu.

BriBoasl

Hecymue CAR k BCMAOQ2 T-knetku u Hecyniie CAR k BCMA10 T-xireTkn 1eMOHCTPUPOBAIH COMOCTA-
BHMBIE TIPOTHUBOOITYXO0JIeBbIe (DYHKIIMM B aHANIM3aX in Vvitro, ogaako Hecymue CAR kK BCMA10 T-kneTku oTin-
YaJINCh XapaKTEPHUCTHKAMH, KOTOPbIE MOTYT HETaTHBHO CKAa3bIBATHCS HA 0€30MAaCHOCTH U (P (HEKTUBHOCTH MPH
JICYCHNH TAIIEHTA.

Hecymue CAR xk BCMA10 T-kieTku OTBeYaId BHIPQXKEHHOHN CEKpEIei BOCIIATUTEILHBIX IIATOKWHOB Ha
BoO3eiicTBIE (u3noIornyeckux ypoBHeit 6enka BCMA. LINTOKMHOBBIN ITOPM WIIM CHHIPOM BBICBOOOKACHHS
IIUTOKHHOB SIBIISICTCS] N3BECTHOW NMPUYMHON KIIMHMYECKOW TOKCHYHOCTH NPHU NMPUMEHEHUH BAPHAHTOB TEpalvy,
cBsi3aHHbIX ¢ HecymuMu CAR T-knerkamu. [lonoNHUTENbHYI0 03a009€HHOCTh OTHOCUTEIBEHO BBHICBOOOKICHHS
IUTOKUHOB B 0TBEeT Ha BCMA BBI3BaNa HaOIIt0qaBIIasCcs TOHHYCCKast akTuBHOCTH Hecymux CAR k BCMA10 T-
kieTok. Jlake B oTcyrcTBue aHTHreHHO# ctumymsinuu Hecymme CAR x BCMA10 T-xieTku BBICBOOOXKIAIH
BBICOKHE YPOBHH BOCIIAJHUTENBHBIX IIUTOKHHOB. Y CTOHYNBAs CEKpEINsl IUTOKHHOB IMOTEHIIHAIFHO MOXET 00y-
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CJIaBIIMBAThH CYIICCTBCHHYIO KIIMHUYCCKYIO TOKCUYHOCTD, @ TAKXKE HETATHBHO OTPAXKaThCsS Ha TMPOTHUBOOITYXOJIC-
BOM (yHKumu. Tak, aBTOpPBI H300peTeHUs HAOMIOMAMN OOJBIIEe COACPIKAHNE allONTOTHYCCKUX KIETOK U MCHEE
BEIPOKEHHYIO TIPOTHBOOMYX0JIeBYI0 pyHKIMI0 B KyiabTypax Hecymux CAR k BCMAI10 T-kneTok mo cpaBHe-
Huto ¢ Kynbrypamu Hecymux CAR k BCMAO2 T-kieTok B MOJIEIM MHOYKECTBEHHOW MUEJIOMBI Ha MBIIIIaX.
Cnrcok omyOIMKOBAHHBIX HCTOYHHUKOB
Avery et al., (2003). BAFF selectively enhances the survival of plasmablasts generated from

human memory B cells. J Clin Invest, 112(2), 286-297.

Carpenito et al., (2009). Control of large, established tumor xenografts with genetically
retargeted human T cells containing CD28 and CD137 domains. Proc Natl Acad Sci U S A4,
106(9), 3360-3365.

Chiu et al., (2007). Hodgkin lymphoma cells express TACI and BCMA receptors and generate
survival and proliferation signals in response to BAFF and APRIL. Blood, 109(2), 729-739.

Sanchez ef al. (2012). Serum B-cell maturation antigen is elevated in multiple myeloma and

correlates with disease status and survival. Br J Haematol, 158(6), 727-738..

I[MPUMEP 3

MunumansHas sxcnpeccust BCMA npu mumdomax aktusupyer Hecymue CAR nporus BCMA T-knetkn

VYposens skcrpeccun BCMA B kiterkax auaui muMbomsl u neiiko3a (Daudi u Raji) nzmepsum amst onpe-
JIeTIeHHsI TOTO, SIBJISETCS JIU SKCIIPeccus ocTaTouHOM 11 aktuBanuu Hecymux CAR xk BCMAOQ2 T-knerok.

Okcnpeccuto BCMA Ha kneTkax TUMQOMBI, JICHKO3a 1 MHOKECTBCHHON MHUCIIOMBI KOJIMYECTBEHHO OMpe-
JIEJSUTA C TIPUMEHEHUEM MPOTOYHON IUTOMETPHUU. B yKazaHHOM aHajwM3e OTHOCHTEIBHYIO dKcnpeccnio BCMA
Ha KJIETKaX OIICHWBAIM ITyTeM COOTHECCHHS HMHTCHCHBHOCTHU (pIryopecreHnnu skcnpeccupoBanHoro BCMA ¢
M3BECTHBIM KOJMYECTBOM CBS3aHHBIX aHTHTEN (CBsA3bIBaromiel crocoOHOCThIO aHTHTENa, ABC). YpoBHH dKC-
npeccndn BCMA B JMHUAX KJIETOK JIMM(OMBI CPaBHUBAIN C YpOBHSAMHU 3kcrpeccnd BCMA B IIMHUU KIIETOK
MHOKecTBeHHOU MuesoMbl (RPMI-8226), kak uzBecTHO, aktuBupyromux Hecynme CAR k BCMAO2 T-kneTky.
Kierkm RPMI-8226 skcnipeccupoBanu Ha moBepxHocTH 1259011275 monexkyn BCMAO2. Tlpu 3ToM KIIETKH
Daudi skcnpeccupoBanu 11731234 monexyn BCMAO2, a kierku JeKo-1 (JIMHNS KJIETOK MaHTHUIHOKJICTOUHOM
mM(pOMBI) SKcTpeccupoBany Beero 222+138 monekyn BCMAO2 (dur. 9, kpyxkH).

B npyroii cepun sKCIIeprMEHTOB TecTUpoBaiu akTuBHOCTH Hecymux CAR k BCMAO2 T-kieTok mpu He-
3HAYMTENBHBIX YpoBHIX BCMA, HabmogaeMbIX Ha KIETKaxX JMHUK JTUMQPOMBI U jeiko3a (dur. 9, KBagpars).
Hecymme CAR nporus BCMAOQ2 T-kieTkn mojiydand ¢ MPUMEHEHHEM CTaHAApTHBIX CIIOCOOOB; aKTHBHOCTh
onieanBaiy ¢ npuMeHeHneM N®A-ananmza ELISA na UDH-y mocne coBMecTHOTO KyIbTUBHpOoBaHus ¢ BCMA-
nosioxkutedbHbIMU 1 BCMA-0TpUIIaTeNbHBIMU JIMHUSMH OMYXOJIEBBIX KiIeTOK. PeaktuBHOCTH Hecymux CAR k
BCMAO2 T-k1IeTOK COOTHOCHJIM C OTHOCHTENBHBIM ypoBHeM skcripeccun MPHK BCMA (Bblme moporooro)
W/MIK TUIOTHOCTEIO perienntopa BCMA Ha MOBepXHOCTH Pa3IMYHBIX JIMHUH OITyXOJIEBBIX KJIETOK IOCJIE COBMe-
cTHOTO KyibTuBHpoBauus (dur. 9). Ilpu coBmectHOM KynbTHBUpoBaHuH Hecymux CAR xk BCMA T-kietok u
BCMA-orpunatensubix (BCMA-) nuHUE OMyXO0JIEBBIX KJIETOK: MUEIOTEHHOTO Jieiiko3a (K562), octporo imm-
(dhobmacTHOTO Netikoza (NALM-6 1 NALM-16); mantuitHokneTodHor muMpombl (REC-1); mim X0KKHHCKOK
mamopomsl (HDLM-2), BeIcBOOOXKaeTCSl Maioe KOJIMYECTBO MM BooOuie He BeIcBoOokmaercs MDH-y. U Ha-
MPOTUB, TPH COBMECTHOM KynbTHUBHUpoBaHWK Hecymmx BCMAO2 CAR T-knetok ¢ kinetkamu BCMA-
nostokuTeIbHBIX (BCMA+) JTHHMIA OMyX0JIEBBIX KJIETOK: B-KIIETOUHOTO XpOHHYECKOTO JIMM(OOIACTHOTO JIeH-
ko3a (MEC-1), mantuiinoknerounoit mumpomer (JeKo-1), xomkkuackoit mumbomser (RPMI-6666), mumbombl
Bbepkurra (knetku Daudi un knetkn Ramos) m MmHOXkecTBeHHONW MuenoMbl (RPMI-8226), BEICBOOOXKIATHICH CY-
niecTBeHHble konuuectBa UOH-y.

UccnenoBanust peaktuBHocTH Hecymmux CAR k BCMAO2 T-kieToKk B OTHOIIEHHUH IKCIPECCHPYIOIINX
BCMA xnerok mumdombl bepkurra (kinerok Daudi) mpomosmkanu Ha KMBOTHBIX in vivo. Knetkn Daudi taxke
skcrpeccupyroT CD19. aktuBHOCTS in vivo Hecymux CAR k BCMA(Q2 T-kneTok cpaBHUBAIN C aKTUBHOCTBIO in
vivo mecymmx CAR k CD19 T-kierok. Meimam NOD scid ramma (NSG) uabermpoBamu B/B 2x10° kiertox
Daudi 1 mo3Bossi chopMUpOBaTHCSl 3HAUNTEIBHOW CHCTEMHOI OITyXOJIEBOH Harpys3Kke A0 JeYeHUs] HeCYIINMU
CAR T-xnerkamu. Hecymue CAR T-xnetku BBOaMnM 4epe3 8 nHell m 18 aHell mocie MHAYKLIUU OIMyXosen
(¢wur. 10A u 10B, coorBercTBeHHO0). OCHOBa M OoTpUIaTeNbHbIH KOHTPOIb (Hecymme CAR k CD19A T-knetkn)
HE MPEeJ0TBPALIATIH POCT OIYXO0JIeH, YTO BHHO 10 y/UIMHEHHIO Jorapu(pMUIEcKor (a3bl OMOITIOMUHECIICHIINH, B
pe3ysbTaTte HaOJIIOAAINCH CHIDKEHHE Macchl Tedaa U cMeptTh (dur. 10A, nBe JieBbIe MaHENN CO CHUMKAMHU MBbI-
mreit). Artutena npotuB CD19 u Hecymue CAR x BCMAO2 T-kieTku mpeoTBpalialid pocT OmyXoJieH, obec-
neuuBasl COXpaHEHUE Macchl Tela U BbDKMBaHUE. AHtuTena npotuB CD19 u necymue CAR x BCMAOQO2 T-
KIIETKH ObUIM OJUHAKOBO 3¢ (EKTHBHBI NMPHU BBeACHUN Ha 8 neHb (dur. 10A, 1Be mpaBble MaHEIH CO CHUMKaMHU
mermeit). Hecymme CAR nmpotus BCMAO2 T-kneTku Takxke 3QQGEKTHBHO YMEHBIIAIH OMyXOJIEBYIO HArpy3Ky

-64 -



045264

npu BBeAeHUU uepe3 18 nHeil mocne nnayknun omyxoneit. dur. 10B, npasasd nanens.

I[MPUMEP 4

Bricokas aktuBHOCTS in vitro Hecymmux CAR nmporus BCMA T-kitetok

BripaxenHas akTHBHOCTSH in vitro Hecymux CAR k BCMAO2 T-kierok pocturanach npu 50% cHIKEHUH
skcrpeccun CAR k BCMAO2. Homymsrmu T-kieTok Tpancaymmposamu 4x10% - 5x107 Tpascaynupyrommx
eIIVHHMII JICHTUBUpYyca, Koaupyromero Moyekynry CAR mporns BCMO02A. WToroBslie momyssiuu T-KJIETOK je-
MOHCTpPHpOBaIX MOHIWKeHHOe coaepxanue Hecymux CAR xk BCMAO2 T-kierok (% ompeaensieMbIX Kak MoJIo-
JKUTENIbHBIE KJIETOK) W TOHIKEHHYI0 dKkcrpeccruio Mojiekyl CAR k BCMAO2 (onpenensemyio 1o cpenHeit uH-
TeHCUBHOCTH (hiryopecuennun: MFI).

Ornpenensuii BAVSIHAE CHIDKCHHS dKcmipeccun MoJekylbl CAR Ha aktuBHOCTH B oTHomeHuu BCMAOQ2.
Conepxanne nonoxutensHslx 1o CAR npotus BCMA T-kneTox HOpMHPOBAIU MO HETPAHCAYLUPOBAHHBIM T-
KJIETKaM I oOectiedeHus conepkanus 26+4% cnocoOubIx pearnpoBatsh Ha BCMA T-xiretok (¢ur. 11A). ITo-
kazarenb MFI st HopmupoBanHabix Hecymux CAR k BCMAO2 T-kiretok BapsupoBan ot 885 mo 1875 (¢wur.
11B). K562 mpencrasnser coboit nmuamnio kietok CML, y koTopeix oTcyTcTByeT 3kcnpeccuss BCMA. Koncer-
pyuposaiu skcripeccupytomue BCMA knetkn K562 n ucnonb3oBainy UX B IMTOJIWTHYECKOM aHaIM3€ in Vitro
Juis oueHkH akTuBHOCTH Hecymnx CAR xk BCMAOQ2 T-kneTok ¢ BapbupyromuMu ypoBHsamu 3kcnpeccun CAR k
BCMA (¢ur. 11C). Knerku K562 mernnu pearentom Cell Trace Violet; kierkun K562, crabunbHo skcnpeccu-
pytomue BCMA (K562-BCMA), metrnmu CFSE. T-knetku, kinetkn K562 u knetkn K562-BCMA cobupanw,
MIPOMBIBANIN M PECYCIICHIUPOBAIH B cpenie 0e3 colepKaHus SK30TeHHBIX IUTOKUHOB. KIeTKH KynbTHBHPOBAIN B
cootHomeHuH 3 dekropabix kietok (E; T-knetka) k meneBsiM kietkam (T; cmech 1:1 kietox K562 n K562
BCMA), cocrapmstomem 20:1 nmm 10:1, B nakyOaTope Teuenue 4 gacos mpu 37°C u 5% CO,. 3atemM KIeTKH
okpamuBanu kpacureiaem Live/Dead n anammsuposanu ¢ nmomoibio FACS. [IUTOTOKCHYIHOCTD ONpenessuii Ha
OCHOBaHUHW PAa3IMIUl OTHOCHUTEIHHOTO coaepykanus kieTok K562 m K562-BCMA, HOpMHPOBAHHOTO IO CO-
CTOSIHUSIM OTCYTCTBHUS T-KIICTOK.

I[MPUMEP 5

[Ipouecc nonyuyenus Hecymux CAR nporus BCMA T-kietok

JIng nedeHus KaXkAoro MalyeHTa MOIY4aroT YHUKanbHble MpoaykTsl ¢ HecymuMmu CAR x BCMAOQ2 T-
knetkamu. HagexHocTs mporecca nosnyueHust npoaykToB ¢ Hecymumu CAR k BCMAQ2 T-kneTok oneHUBanu
myteM noyderns Hecymux CAR x BCMAO2 T-knetok oT 11 MHAMBHIYaJIBHBIX 310poBbIX moHOpoB MKIIK.
Pasmuoxxenne Hecymux CAR mpotnB BCMAOQ2 T-KIeTOK OT KaKIOTO JOHOpPa COOTHOCHJIM C TIOKA3aTeNIsIMU
COOTBETCTBYIOIICH HETPAHCIYIIMPOBAHHOHN TapauieIbHON Ky IbTyphl (ur. 12A).

B konrne nepruoma xymetuBanuu (10-it nerp) 3G PexTHBHOCTh TpaHCAYKIMH T-KIIETKa OIEHUBAIH ITyTEM
KOJIMYECTBEHHOTO ONpEICTICHHUS YHCIa WHTETPUPOBAHHBIX JEHTUBUPYCOB ¢ momormbio KIIIP u mabopa cnemm-
(bUgecKuX JICHTUBUPYCHBIX MpaiiMepoB (umcino kommii BekTopa, VCN). Kymbrypel Hecymue CAR mpoTus
BCMAO2 T-xnetok ot 11 1OHOPOB IEMOHCTPUPOBAIH COMOCTAaBUMYIO 3()()EKTHBHOCTH JICHTUBUPYCHOH TpaHC-
nykiun (¢ur. 12B). Conepxanue nonoxutenbHbIX 1o CAR k BCMAO2 T-k1eTok M3Mepsiii ¢ IIOMOIIBIO TIPO-
TOYHOM IIUTOMETPHH; OblIIa 0OHapy>keHa conoctaBuMast akcrpeccust BCMA s Bcex noHopoB (¢wur. 12C).

AxTHBHOCTB Kaxaoro npoaykra ¢ Hecymumu CAR k BCMAOQ2 T-kiieTkaMu OLCHHBAIH IO BEICBOOOXKIe-
auto MOH-y mociie coBMeCTHOTO KyJIbTHBHUPOBaHUS ¢ KiaeTkaMu K562, CKOHCTpYHUPOBaHHBIMHE JJIsI SKCTIPECCHU
BCMA. Bcee npoxyktsl ¢ HecyuiuMu CAR npotus BCMAQ2 T-kneTkaMu I€MOHCTPUPOBAIH TEPaeBTUIECKU
peneBaHTHBIE ypoBHHU BhicBOOOXIeHUST NDH-y mpu konTakte ¢ BCMA-3kcnipeccupyomumMu kietkamu K562
(¢ur. 12D).

IMPUMEP 6

Okcnpeccust CD62L, CD127, CD197 u CD38 na Hecymux CAR T-knetkax, oopadoranneix WJI-2, nmu
WJI-2 u ZSTK474

Hecymue CAR T-knetku, kyabTuBupoBanubie ¢ MJI-2 u ZSTK474, neMOHCTpHPYIOT TOBBIIIEHHBIE YPOB-
Hu 3kcnpeccun CD62L mo cpaBHenuto ¢ HecymumMu CAR T-kineTkamu, KyJTbTHBHPOBAHHBIMU TOJBKO ¢ MJI-2.
OKCTIPECCUOHHBIN aHanmu3 29 IONOJHUTENHHBIX MapKepoB KJIETOYHOW MoBepXHOCTH Ha Hecymux CAR k
BCMAO2 T-knetkax, KynbTuBupoBaHHBIX ¢ MJI-2 u ZSTK474, BHIONMHSIIN ¢ IPUMEHEHHEM MHOTOIApaMeTpH-
yeckoit Macc-tiutomerpun (CyTOF) u cpaBHuBanm pesynsratsl ¢ HecymuMu CAR T-kieTkamu, KyJIbTHBHPO-
BaHHBIMHU ToJbKo ¢ WJI-2. [lns tpex momosHuTenbHBIX MapkepoB (CD127, CD197 u CD38) nabmonanocs no-
BBILIIEHHE dKcTpecchu B 00padoTanubix NJI-2 + ZSTK474 necymux CAR T-kiieTkax 1mo cpaBHEHHIO C HECYIIIHU-
mu CAR T-knetkamu, oOpadboranubsiMu Tonbko MJI-2. CooTBeTcTBEHHO, Kodkcmpeccuto CD62L, CD127, CD197
u CD38 pomomHuTENBHO cTpaTndUINpOBany Ui KylbTUBHPOBaHHBIX ¢ ZSTK474 necymmx CAR T-knerok.
ITocne xynpTHBHpOBaHUS B cpene, conepxameit NJI-2, 7,44% necymux CAR xk BCMAO2 T-kineTok Ko3Kcmpec-
cuposanu CD127, CD197 u CD38, o cpaBHenuto ¢ 24,5% nmecymmx CAR x BCMAO2 T-kneTox, KyJIbTHBHPO-
BaHHBIX ¢ UJI-2 u ZSTK474. Jlnarpamma Benna Ha ¢wur. 13 mumoctpupyeT koskcnpeccuto CD127, CD197 u
CD38 B monoxwutensHbix o CD62L HanmpasieHHbIX TPoTHB BCMAO2 T-kieTkax.

I[MPUMEP 7

O6pabotka ZSTK474 nossimaer conepskanne CD8 T-kieTok

Okcnpeccnto CD8 konmuectBeHHo onpeneinsimy B Hecynmx CAR k BCMAO2 T-knerkax, o0pabOTaHHBIX
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tomeko WMJI-2, wmm WJI-2 u ZSTK474. Dkcupeccuto CD8 ompenensiii ¢ TpUMEHEHHEM (IIyOPECICHTHO-
MedeHoro aHturena npotuB CD8 u mportounoil muromerpun. Hecymue CAR mpotus BCMAOQ2 T-kneTku ot
CEMHU 3JIOPOBBIX JOHOPOB, KynbTuBHpoBaHHbIE ¢ NJI-2 u ZSTK474, nemoHCTpUpOBaIH 3HAYUMO 00JIee BHICOKHE
ypoBHHU 3kcnpeccun CD8 mo cpaBHernio ¢ HecymuMu CAR k BCMAOQO2 T-knerkamul, KyJIbTHBHPOBAHHBIMH
tomnbko ¢ NJI-2. dur. 14.

IMPUMEP 8§

OTCcyTCcTBHE aHTHTEH-HE3aBUCHMOHM akTHBHOCTH y T-kietok oOpabotanHbix ZSTK474 mecymux CAR
npotuB BCMA

Tonnueckast akTuBHOCTh Hecymux CAR T-kieTok B OTCYTCTBHE aHTUIeHA ObLIa CBs3aHA C MOHMKCHHOW
Ononornyeckoil akTMBHOCTHIO. ToHMYecKyro akTuBHOCTh Hecymmx CAR x BCMAO2 T-kneTok oneHuBaIH Imy-
TeM KOJMYECTBEHHOTO ONpeJeeHns BEICBOOOKIeHnsT nHTepdepona-y (MDH-y) B oTCyTCTBHE aHTUTEHA IOCIIS
KynpTuBUpoBaHus B npucyrctsun UJI-2 u ZSTK474 u cpaBHMBaNM ¢ NOTY4YEHHBIMU B CTAHAAPTHBIX YCIOBUIX
kyneTuBUpoBaHus Tonbko ¢ UJI-2. KyneTyps! Hecymux CAR npotus BCMA T-knetok noiydyanu ¢ mpUMeHe-
HHEM CHCTEMBI, IPSIMO MacIITabUpyeMol 10 KPYIMHOCEPUIHBIX KIMHUYECKUX ITPOM3BOACTBEHHBIX MPOLECCOB.
Bkparue, MoHOHYKII€apHbIe KileTkH nepudepudeckoil kpoBu (MKIIK) KynbTHBHpOBaJIM B CTAllIOHAPHBIX KOJI-
6ax B cpene, conepxkareit MJI-2 (CellGenix) u anturena, cienupudeckue B otHomennn CD3 u CD28 (Miltenyi
Biotec). Uepes JeHb mocie Hayana KylbTHBHPOBAHHS 100aBsmu 2x10° TpaHCAyHUPYIOMMX eIHHUI] TCHTHBH-
pyca, kogupyromero perentopsl CAR npotus BCMA.

Hecymue CAR npotus BCMAOQ2 T-kieTkn noaaepxuBain B ¢aze JorapuMUIECKOTO pocTa MyTeM J0-
OaByleHHs CBeXeH cpenwl, coneprkamieid MJI-2 u ontummsupoBannyo 103y ZSTK474, Ha npoTshbkeHnH B 001ei
cioxkHOoCcTH 10 1HEH KynbTHBHpPOBaHUS. B KoHIE mpolecca MONTydeHHs] SKBHBAJICHTHOE KOJIMYECTBO HECYIINX
CAR k BCMAO2 T-kjeTok OBTOPHO KYJIbTHBHUPOBAIHM B TeueHUe 24 JacoB B cpefe 0e3 modaBok. KomudecTBo
NDH-y, BeicBOOOXK 1aeMoe 3a 24 yaca, KOIMYECTBEHHO onpeaersiin ¢ npumenenneM DA ELISA. B ykazanHom
ananuze ypoBHu M®PH-y ke 200 nr/mi cCOOTBETCTBYIOT OTCYTCTBHIO TOHWYECKOW akTuBHOcTH. Ha ¢wur. 15
nokasaHo, 4ro kosmuectBo IOH-y, BeicBoOoxkmaemoe Hecynmu CAR k BCMAOQ2 T-xiietkamu ot 14 10HOPOB,
COTJIACYETCSI C OTCYTCTBHEM TOHMYECKOW aKTUBHOCTH BHE 3aBUCHMOCTH OT TOTO, IPOBOAMIOCH JIH KYJIbTHBHPO-
BaHue Hecynx CAR T-kierox ¢ ZSTK474.

IMPUMEP 9

O6padorannsie ZSTK474 necymme CAR nporuB BCMAO2 T-kineTKH 1eMOHCTPUPYIOT TEPaIeBTHYECCKYTO
AKTHBHOCTH B MOJIEJIH OITYyXOJIN JTUM(OMBI

Onyxonmu Daudi ucronp3oBaM Aist M3y4eHHsS IPOTHBOOMYXO0JIeBOM akTuBHOCTH Hecymux CAR k
BCMAOQ2 T-knerok, kyiaptuBupoBaHHbIX ¢ WJI-2, wnim MJI-2 u ZSTK474. Knetku Daudi sxcnpeccupyror Hu3-
kue ypoBHH Oenka BCMA 1 obecrieunBaroT mojrydeHue MOJICNTH arpecCUBHBIX TPYAHO MOJIAIOIINXCS JICYEHHIO
OTIYXOJIeH TUM(OMBI.

2x10° omyxoneBbix K1eTok Daudi MeTwiu reHoM momudepasbl CBETISYKOB U BBOJHMIN HOKAYTHBIM IIO
ramma-tiera perenropa MJI-2 meimmam NOD scid (NSG) mytem BHyTpuBeHHOM MHBEKIWHU. [Tocie hopmupoBa-
HMS OIyXOJieil HeCyIuM OmyXomu MbiaM BBoammu 1x107 mecymmux CAR T-kimetok. MpliaM BBOIMIIH i) HeCy-
mie CAR k BCMAO2 T-knetku, B Teuenne 10 mueit oopadoranusie NJI-2, wim NJI-2 u ZSTK474; wu ii) co-
neprkainiye yceueHHbli nedextaniii mo curnanusanuu CAR npotus BCMAO2 (tBCMAO2) T-kineTku, B TeUCHHE
10 nueii obpadortannbie NJI-2 u ZSTK474. PocT omyX0oau OTCIIEKUBAIHM C UCTIOIH30BAHUEM OHOJIOMUHECIICH-
IIUU C IPUMEHEHNEM CUCTEMBI BU3yanu3anuu Xenogen-1VIS.

[MomHas perpeccus omyxonei Habmoxanacs y 50% mermeit, kotopem BBoawn Hecynie CAR k BCMAO2
T-knerku, oopadoranusie NJI-2 n ZSTK474. ®ur. 16.

I[MPUMEP 10

O6paborannsle ZSTK474 necynmme CAR T KieTku IeMOHCTpUPYIOT TE€paNeBTHYECKYIO aKTHBHOCTH B
MOJIETIM MHUEJIOMBI YeJIOBeKa Ha MBIIIaxX

JKHBOTHBIM C MOJIKOKHBIMU OIMYXOIAMH MHOKECTBEHHOM MuenoMbl (RPMI-8226) pasmepom 100 MM’ Biiu-
BaJIM HKBHBATIEHTHBbIE 103bI Hecymmx CAR T-knmetok (1x10° momoxurensupix mo CAR k BCMAO2 T-Ki1eToK)
WINM HEMOAN(HUINPOBAHHBIX (HETPaHCAYLHMPOBAHHBIX) T-KIETOK OT COOTBETCTBYIOIIEro noHopa T-kierok. He-
cymue CAR nmpotuB BCMA T-xnerku 0bputr o6padotanst MJI-2, umu NJI-2 u ZSTK474 cormacHO OnMCcaHuIo B
npumMepe 8.

VY JKHBOTHBIX, TOJNydaBMUX KynbTuBHpoBaHHbIe ¢ WJI-2, wmm WNJI-2 m ZSTK474 necymme CAR k
BCMAO2 T-kietkn, HabIIOJAIOCH MOTHOE TPEAOTBpaIleHne pa3pactanus omyxoyei. dur. 17. 1 HanpoTtus, y
JKMBOTHBIX ITOJYYaBIINX JICUCHUE HETPAHCAYLIMPOBAaHHBIMHU KJIETKAMU WIJIM OCHOBOHM, HaOJIOJaNach HECIIOCOO-
HOCTH K KOHTPOJIIO pocTa omyxoieid. dur 17.

B nenom, ncrnosne3zyemsie B npuiaraeMoi popmyiie n300peTeHUsl TEPMHUHBI HE JTOJDKHBI TOHUMATBCS KaK
OrpaHHYMBaIOIIMEe 00BbEM H300pETEHHMS CTICIM(UUECKIMHU BapHaHTaMH Pealn3allii, PaCKPBITHIMHA B ONIMCAaHUU H
MYHKTaxX (GopMynbl H300peTeHNs; HAPOTHB, OHU BKIJIIOYAIOT BCE BO3MOJXKHBIE BapHUAHTHI PEean3allii, a TaKKe
BCE DKBMBAJICHTH TAKMX BAPHAHTOB, BXOAAIINE B 00BEM COOTBETCTBYIOLIMX ITYHKTOB (pOpMYIBI M300peTeHus.
Taxum 06pa3zom, popMyia HaCTOAIIEro H300pETEHNUS HE OTpaHNUUYCHA TIPUBECHHBIM OIMCAHUEM U300pETEHHS.
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OOPMVIIA U30BPETEHUA

1. Cnocob snedyeHust cyObekTa, y KOTOPOrO MMEETCsl TeMaTOIOTHUECKOe 3JI0Ka4eCTBEHHOE HOBOOOpa3oBa-
HHUE, BKIIIOYAIOMINI BBEIACHHE MMMYHHBIX 3()()EKTOPHBIX KIETOK, COAEP)KAIMX BUPYCHBIM BEKTOpP, KOTOPBIH
JKCIpeccupyeT XuMepHbii anTureHHsIin perentop (CAR) k anTuTreHy co3peanns B-kierok (BCMA), rne CAR
COCTOUT M3 aMHHOKHCIIOTHOM IOCIIeIoBaTeIbHOCTH, TipeacTaBiennoi moa SEQ ID NO: 9.

2. Crioco6 mo 1.1, rae remMaToJorudeckoe 3J0KadyeCTBEHHOE HOBOOOpa3oBaHWE TPEACTABISACT coOoi B-
KJIETOYHOE 3JI0Ka4eCTBEHHOE HOBOOOpa30BaHUE.

3. Cnoco6 mo 1.1 w2, TAe reMaToJIOTHIECKOe 37I0KaYeCTBEHHOE HOBOOOPa30BaHUE MPEACTABIAET COOO0M
B-kieTo4yHOE 3710Ka4eCTBEHHOE HOBOOOpa3oBaHue, BEIOpaHHOE M3 TPYIIIBL, COCTOSIICH 13 MHOKECTBEHHOW MH-
€JIOMBI ¥ HEXOJIKKUHCKOH TUM(OMEI.

4. Cnoco6 mno yrobomy u3 1. 1-3, rae reMaToIorn4ecKoe 3JI0Ka4eCTBEHHOE HOBOOOpa3oBaHKE IpeJICTaB-
asieT co00H MHOXKECTBEHHYIO MHUEJIOMY.

5. Crioco6 no moboMy u3 1. 1-3, rie reMaToNOrHYecKoe 3JI0Ka4eCTBEHHOE HOBOOOpa3oBaHME INPE/CTaB-
nseT co00i MHOKECTBEHHYIO MUCIIOMY, BEIOPAHHYIO M3 TPYIIIBI, COCTOSIIECH U3 MaHU(ECTHOW MHOKECTBCHHOM
MHEIIOMBI, BSUIOTEKYIed MHOXECTBEHHOW MHUEIOMBI, MJIa3MOKJIETOYHOTO JIEHK03a, HECEKPETOPHOU MHEIOMBI,
[gD-MuenoMpl, OCTEOCKIEPOTUYECKON MHEIIOMbI, OJWHOYHOM IUTa3MOIMTOMBI KOCTH U SKCTpaMeayJUISIpHOU
TUTa3MOITUTOMEI.

6. Crioco6 1o moboMy u3 1. 1-3, T/ie TeMaToIOrHYecKoe 3I0KaueCTBEHHOe HOBOOOpa3oBaHUE MPEICTaB-
JSIeT cO00M HEXOHKKHHCKYIO JInM(OMy, BRIOPAHHYIO U3 TPYIIIbI, cocTosmeld n3 tuMpomMbr bepkuTra, XpoHnde-
CKOTO JIMM(DOIUTAPHOTO JIeHKk0o3a/MeNMKOoKIeToUHO! JmMpormTaproit mumbomsl (XJIJI/MJIUT), muddy3Hoi B-
KPYITHOKJICTOYHOH JTUMQPOMBI, (HOIUTUKYISAPHOH JUMGPOMBI, UMMYHOOIACTHONH KPYIMHOKICTOYHOW ITHUMQOMBI,
mmMpooOIacTHOM TUM(OMBI 13 B-KIIeTOK-TIpeAIIECTBEHHUKOB U IMM(POMBI U3 KJICTOK MAHTHUIHO 30HBI.

7. Cnoco6 mno o6omy u3 1. 1-6, rie BUpYCHBIH BEKTOP HPEACTABISIET cOO0H PETPOBUPYCHBIN BEKTOP HIIH
JICHTUBUPYCHEIH BEKTOP.

8. Croco6 1o 1.7, Tae JICHTUBUPYCHBII BEKTOP BHIOpAH M3 TPYIIIBL, 10 CYLIECTBY COCTOSIIEH U3 BHpYyca
nMMmyHoAepuimTa denoseka 1 (BUY-1); Bupyca mmmyHonedunura gyenoseka 2 (BIY-2); Bupyca BUCHA-MadIu
(BMB); Bupyca aptputa-sHnedamuta ko3 (ADK); Bupyca nnpeknuonnon anemun jomanei (MHAH); Bupyca
nmmyHoAepuimTa Kormmaubux (BUK); Bupyca nmmyHoneduiuta kpynaoro poraroro ckora (BUKPC) u Bupyca
nMMyHOAepuIuTa 00e3ns1H (BHO).

9. Cnoco6 1o 1.7 wim 8, ryie JISHTUBUPYCHBIN BEKTOP COACPKUT JieBbli (5') petpoBupycHbiii LTR, curnan
ynakoBku Psi (V), nentpansHbiii nomaumypunossiid Tpakt/JJHK-¢mn (cPPT/FLAP), petpoBupycHBI 9KcnopT-
HBIH JIEMEHT, TPOMOTOP, PYHKIIMOHAIBHO CBS3aHHBIN C TIOJUHYKICOTHIOM, KonupytomuM CAR; u nipasbiii (3')
perpoBupycHbiit LTR.

10. Croco6 o 1.9, rae nonuHykieotua, kogupyromuit CAR, colepKHUT MOCIeA0BaTeILHOCTD, IPEICTaB-
nennyto noa SEQ ID NO: 10.

11. Cnoco6 mo 1.9, r1e ICHTUBUPYCHBIH BEKTOP JOMOIHUTEIBHO IPEIyCMaTPUBACT reTEPOIOTHYHYIO HO-
CJICZIOBATEIILHOCTD MTOJIHAICHUIAPOBAHHS.

12. Cnoco6 mo m.11, rae rerepo’ornyHas MoCiIeIOBaTEIEHOCTh TOJIHAICHIIIMPOBAHUS TPEICTABISACT CO-
00 TIOCIe0BaTEIFHOCTh TOJIHAJCHIINPOBAHUS OBIYBET0 TOPMOHA POCTAa FUIM CHTHAJIBHYIO MOCIEIOBATENb-
HOCTB MOJINAICHUINPOBAHUS [3-TTI0O0MHA KPOJIHKA.

13. Cnoco6 mno mobomy m3 m.9-12, rae 5' perpoBupycHbiii LTR comepUT peTpoOBHPYCHBIH MTPOMOTOP
WM TeTEPOJIOTUIHBIA IIPOMOTOP.

14. Cnoco6 1o .13, /1€ TeTepOJIOTHIHBIN MPOMOTOP MPEACTABISET COOOH MPOMOTOP ITUTOMETAIOBUpYCa
(CMV), mpomoTop Bupyca capkoMbl Payca (RSV) unmu mpomortop Bupyca o6e3bsia 40 (SV40).

15. Crioco6 no mobomy u3 min.9-14, rae 5' LTR wmm 3' LTR npexacrasmnstor cob6oit nenTuBupycHbiii LTR.

16. Cnoco6 no mobomy n3 mn.9-15, rae 3' LTR npencrasnser coboit camonnakTuBupyrommiicst (SIN)
LTR.

17. Crioco0 1o mobomy u3 1.9-16, rae mpoMoTop, GYHKIIMOHAIEHO CBSI3aHHBIN C IMOJUHYKIJICOTHIIOM, KO-
mupyromuM CAR, BEIOpaH W3 TPYIIIBI, COCTOSANICH U3 IPOMOTOPA HEMEJICHHO-PAHHETO TeHA IUTOMETATIOBUPY-
ca (CMV), mpomoropa ¢akropa smorraruu 1-ambda (EF1-a), mpomoTopa dochormumeparkunazsi-1 (PGK),
npomortopa youksutnHa-C (UBQ-C), coctaBHOro mpoMoTopa 3HXaHCEp LUTOMErajoBHpyca/mpomMoTop Oera-
axtuHa Kypuiisl (CAG), COCTaBHOTO MPOMOTOPA YHXAHCEP BHPYCA IMOJIMOMBI/TIPOMOTOP TUMHUIUHKHUHA3EI BUPYyCa
npocroro repneca (MC1), mpomortopa 6era-aktuna (B-ACT), mpomoTopa Bupyca 06e3bstH 40 (SV40) u mpomo-
TOpa, COAEPKAIICTo YHXAHCEP BUPYCa MUCIONPOIU(PEPATHBHON CApKOMBI, C YIAJICHHOH 00JIACThIO OTPUIATEIIh-
HOTO KOHTPOJISI, C CATOM CBSI3bIBaHMS MpaiiMepa, 3aMEeHEHHBIM Ha TlocliefoBaTenbHOCTh 13 d1587rev (MND).

18. Crioco6 1o robomy u3 mir. 1-17, rae KIeTKH BBOISIT CYObEKTY apeHTEPATBHO.

19. Crioco6 no mro6omy u3 mit. 1-17, rae KIeTKd BBOAAT CYObEKTY HHTPABACKYJIISPHO.

20. Crioco6 1o r060oMy u3 mit. 1-17, r1e KIeTKHA BBOIST CYObEKTY BHYTPHUBEHHO.
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