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XUMEPHBIE AHTUT'EHHBIE PEHEIITOPBI K BCMA

IHNEPEKPECTHBIE CCBLJIKN HA PO/ICTBEHHBIE 3ASIBKH

Hacrosmias 3asBka ucmpammuBaeT MpUOPUTET cornacHo Croay ¢eaepambHbIX
HopMaTuBHBIX  nokymeHtoB CHIA, pasmen 35, §119(e) Ha ocHOBaHHH
npeaBapurenbHor 3asBku Ha mateHT CIIIA No 62/200505, momamnoi 3 aBrycra
2015 r., u npeaBapurenbHoi 3asBku Ha mateHT CIIA No 62/091419, momanuHou 12
nexaops 2014 r., kakaas U3 KOTOPBIX MOTHOCTHIO BKIIFOYEHA B HACTOAIIUN JOKYMEHT

MOCPEACTBOM CCBIIKH.
3ASIBJIEHUE OTHOCHUTEJIBHO MMEPEYHS MMOCJIEJTOBATEJIBHOCTEM

CBsi3aHHBIM C HAcTOSIIEH 3asABKOM TEPEUYEHb  IOCJIEOBATEIIBHOCTEH
MpeacTaBlieH B (hopMaTe TEKCTOBOTO (aiiyia BMECTO OYMaKHOW KOTIMH, W BKITIOYCH B
HACTOSIIIIHA  TOKyMEHT TIOCPEACTBOM CCBUIKH. YKA3aHHBIA TEKCTOBBIM (aiin,
coaepKaIu MEepEeYCHb MOCIIEIOBATETbHOCTEM, HMEET Ha3BaHUE:
BLBD 043 02WOQO_ST25.txt. Pa3mep ykazaHHOTO TeKCTOBOTO (haiiima cocrasmser 27
KB, on 0b11 co3nan 4 mekadps 2015 r. 1 MoAaH B 3JIEKTPOHHOM (PopMe Yepes CHeTeMy

EFS-Web omHOBpeMEHHO ¢ TTO1a4YeH HACTOSIIETO OTIHCAHUA.

0061aCTh TEXHUKHU

HacTosmmee n300peTeHHe OTHOCHTCS K YCOBEPIICHCTBOBAHHBIM KOMIIO3UIHSM
W crocobaM JieYeHWs CBA3aHHBIX C B-knmeTkamu cocrosamid. bonee KOHKpETHO,
HacTosAmiee W300PETEHHE OTHOCHUTCS K  yCOBEPIIEHCTBOBAHHBIM  XHUMEPHBIM
antureHHbIM pereniropam (CAR), comepkanmm antuteno Mermy npotus BCMA wmm
€r0 AHTUTEHCBA3BIBAIOMIME (parMeHTh, HWMMYHHBIM 3((EKTOPHBIM KJIETKaM,
TeHETHYECKH MOAU(HUIIMPOBAHHBIM /IS SKCTIpeccuH yka3aHHbiXx CAR, 1 mpumMeHeHHIO
VKa3aHHBIX KOMMIO3HIMH A 3((EKTHBHOTO JI€YeHHsA CBA3aHHBIX C B-kimeTkamu

COCTOSHUM.
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YpoBeHb TEXHUKU

B-mamdonuTer, m.e. B-KIeTKH, BOBIEYEHBI B P 3HAYMMBIX 3a00JICBAHHIA.
AHoManpHast (QU3HONOTHA B-KIETOK MOMXKET TaKKe NPUBOJUTh K PA3BHTHIO
AyTOMMMYHHBIX 3a00JICBaHWH, B TOM YHCJIE, HO HE OTPAHHYHMBASACH YKAa3aHHBIM,
cucreMHoM kpacHoM BomuaHku (CKB). 3mokadectBenHas Tpanchopmanus B-xmetox
MPUBOJIUT K PA3BUTHIO PAKOBBIM 3a00JIEBaHHI, B TOM YHCJIE, HO HE OTPAHUYHBASICH
NEPEYHCICHHBIMY,  JTUM(OM,  HAampuUMep,  MHOKECTBEHHOH  MHEIIOMBI W

HEXO/UKKUHCKOU JTUM(OMBL.

3HauUMTENNbHOE OOJBIIMHCTBO TALMEHTOB, CTPAJAOMIMX B-KIeTOYHBIMU
37I0KAYE€CTBEHHBIMH HOBOOOPA30BAHUAMH, B TOM YHCJIE HEXOHKKHHCKOH JTUM(OMON
(HXJT) u maO’KecTBeHHOM MHETOMOH (MM), BHOCAT CyNIECTBEHHBIH BKJIaJ B YPOBEHb
CMEPTHOCTH OT PAKOBBIX 3a00yeBaHui. OTKIMK HA pa3TUyYHbIE (POPMBI JICUCHUS TIPU
B-K1eTOYHBIX 3710Ka4EeCTBEHHBIX HOBOOOPA30BaHHMAX HEOJHO3HAueH. [IpumeHeHue
TPaIULIMOHHBIX CTI0CO00B JEUCHUS B-kneTouyHbIx 37I0KaY€CTBEHHBIX
HOBOOOpPa30BaHWK, B TOM YHCJIE€ XHMHOTEPANIUM W PATHALMOHHOW TEpaImHy,
OTPaHUYEHO TOKCHYECKUMH  TOOOYHBIMH 3 dekrTamu. NmmyHOTEpanus
TepaneBTHUeCKUMH aHTuTenamu npotus CD19, mpotus CD20, npotus CD22, npoTus
CD23, npotus CD52, mpotus CD80 u nmpotus HLA-DR nmMena orpaHu4eHHbIN ycrex,
OTYACTH H3-32 HEYJIOBIIETBOPUTEIBHBIX (papMaKOKHHETHYECKUX TPOQHUIEH, OBICTPOr
SNIMMHHAIIAN  AHTHUTENT TPOTEAa3aMH CHIBOPOTKH H (UIBTPAIMK B KIyOOUKax,
OTPAaHUYEHHOCTH TPOHMKHOBEHHMS B YYaCTOK JIOKAJTU3aLMU OIMyXOIMH U YPOBHEHU
SKCIIPECCUHU LIEJIEBOIO AHTHUIE€HA HA PAKOBBIX KIETKaX. [lOmMBITKM NpUMEHEHUS
TCHETHYECKH  MOAU(HUIMPOBAHHBIX  KJIETOK,  JKCIPECCHUPYIOMHMX  XHUMEPHBIE
anturennbie penenTopsl (CAR), takke umenu orpaHmdeHHbIH ycmex. Kpome Toro,
TepaneBTHYECKass 3((EKTHBHOCTh OMPEIACIIEHHOTO AHTHUTEHCBA3BIBAIOMIETO TOMEHA,
ucrnonb3zyemoro B CAR, Henpeackazyema: B CIy4ae CIMLIKOM CHUIIBHOTO CBA3bIBAHUS
YKa3aHHOTO aHTUreHcBsA3bIBaroniero aomeHa Hecymue CAR T-kneTku MHAYLUPYIOT
MacCcOBOE BBICBOOOKACHHE IUTOKWHOB, NMPHBOAAIIEE K TMOTCHIHATBHO JIETATBHOU
WMMYHHOH PEaKLWH, HA3bIBAEMOH IIUTOKHHOBBIM IMITOPMOM»; B CITy4Yae K€ CITUIIKOM

C1adoTo CBS3BIBAHMS YKAa3aHHOTO aHTHTeHCBs3biBaromiero nomeHa CAR T-kimetku He
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00ECTIEYMBAIOT JOCTATOYHOM TEPANeBTHIECKOW 3(PPEKTUBHOCTH IS YCTPAHEHUS

PAKOBBIX KIIETOK.
KPATKOE OITMCAHUE

B HacTtosmiem u300peTeHHMH B OOINEM NPEIO’KEHBI yCOBEPIIEHCTBOBAHHBIC

BEKTOPHI U T-KIETOYHOHN TEPANUU U CTIOCOOBI UX MMPUMEHEHHUS.

CormacHO pasnM4YHBIM BapuUaHTaM pealM3alUU  IPEAJIOKEH XHUMEPHBIH
anturennbii peuenrop (CAR), copepxammii: BHEKICTOYHBIA JOMEH, KOTOPBIH
COJIEP’KUT aHTUTeNo MbIu npotus BCMA (aHTHreH co3peBaHus B-KkieTok) uimm ero
AHTUTEHCBA3BIBAIOIIHUH (hparMeHT, KOTopoe(bIii) CBA3BIBAECT OJUH WM 00JIEE SIUTOTIOB
nomunentuaga BCMA  denoBeka, TpaHCMEMOpPAaHHBIH JOMEH, OJWH WK OoJee
BHYTPUKIICTOYHBIX KOCTUMYJUPYIOIMIMX CUTHAJIBHBIX JOMEHOB, W TEPBUYHBIN

CUTHAJILHBINA TOMEH.

CormacHO KOHKPETHBIM BapHaHTAM PEATH3ALMU YKA3aHHOE AHTUTENO MBIIIH
npotiB BCMA wiu yKa3aHHBIH aHTHUTCHCBS3BIBAIOIUN (PparMeHT, KOTOpoe(bIi)
cesa3piBaeT nonunentua BCMA yemoBeka, BRIOpaH(0) U3 TPYIIIBI, COCTOSIIEH H3: g
Bepomoma, Ig NAR, Fab-¢pparmentos, Fab’-¢pparmento, F(ab)’2-¢pparmenTos,
F(ab)’3-pparmenros, Fv, ogaonienoyeunoro Fv-anturena («scFv»), ou-scFv, (scFv)2,
MUHHTEIIO, JUaTejia, TPHATENla, TeTpareiia, CTAOHITU3UPOBAHHOTO JHCYJIb(MHIHBIMA

ciazamu Oenka Fv («dsFv») u onHogomennoro anturena (sdAb, HaHOTEMA).

CornacHO [OMOJIHMUTEIBHBIM BAapUAHTAM pEaJH3aLMH YKAa3aHHOE AHTUTEINO
Mpimy  TpotiB BCMA  wim  yKa3aHHBIM — aHTUTEHCBA3BIBAOINUN  (h)pParMeHT,

KkoTopoe(siii) ca3biBaeT nomunentua BCMA denoseka, npeacTaBimsieT co0oi scFv.

CormacHO HEKOTOPHIM BapUAHTAM PEATH3AIMN YKA3aHHOE AHTHUTEO MBITITH
npotuB BCMA Wi ero aHTHTeHCBA3BIBAIONIHKN ()PArMEHT COACPKUT OJHY HITH 0oJiee
obnacteit CDR, mpencraBnenHsix B mo60# u3 nocneaosarensHocted SEQ ID NO: 1-

3.
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CornacHO KOHKPETHBIM BapHaHTaM pPEaH3alUHd YKAa3aHHOE AHTUTENIO MBIIIU
mpotuB BCMA unm ero aHTUTeHCBS3BIBAOMINN (PparMEeHT COAEPIKUT OJTHY WU OOJiee

oonacteit CDR, npencraneHusix B mo6o# u3 nocneaosarensHocted SEQ ID NO: 4—

6.

CormacHO HEKOTOpPHIM BapHaHTAM PEAM3aLMH YKa3aHHOE AHTUTENIO MBIIIH
npotuB  BCMA  wunmm  ero  aHTUreHCBS3BIBAIOIIMKA  (ParMeHT  COACPIKHT
MOCJIE0BATEIPHOCT BapHaOENbHOM OONACTH JIETKOM LEMH, COOTBETCTBYIOIIYIO

npeacTaBaeHHOM B ocneaoBatenbHocTd SEQ ID NO: 7.

CornacHo KOHKPETHBIM BapHaHTaM peanu3aui YKa3aHHas
MOCJIEJOBATEIFHOCTh ~ BapHa0ENbHOM ~ OONMAcTH  JIETKOM  LENmM  COJCPIKHT
nocnenosatenbHocTd CDR, mpeacrtasnennsie B mocnenosatenbHocTAX SEQ ID NO:

1-3.

CornacHo ApyTMM BapHaHTaM pealli3alliy YKAa3aHHOE aHTUTENIO MBIIIU IPOTHUB
BCMA wmm ero aHTHTCHCBS3BIBAIOIIWN (PPAarMEHT COACPKHUT TMOCIIEIOBATEIIEHOCTD

BapuaOCIIbHOW OO0JACTH TKEJIOW IIENH, MPEJACTABICHHYI0 B IOCIIEI0BATEIBHOCTH

SEQ ID NO: 8.

CornacHo JOTIOTHUTEIbHBIM BapUaHTaM peanu3alMi  yKa3aHHAs
MOCIIEA0BATEIBHOCTh ~ BapHAOCIIPHOM  O0NAacCTH  TOKEIOW  IEMH  COACPIKHT
nocnenosatenbHocTH CDR, mpeactasnennsie B mocnegoBateapbHoCcTIX SEQ ID NO:

4-6.

CornacHo  JOMOJTHUTENBHBIM  BapUaHTaM  peaju3alid  YKa3aHHbIU
TPAaHCMEMOPAHHBIA TOMEH TPEACTABICH MOJUIENTHIOM, BBHIOPAHHBIM W3 TPYTIIEL,
cocrosmel u3: anbda-, 6eta- wu 3era-tienn T-knetouroro penenropa, CD3e, CD3(,
CD4, CD5, CD8a, CD9, CD 16, CD22, CD27, CD28, CD33, CD37, CD45, CD64,
CD80, CD86, CD 134, CD137, CD152, CD 154 u PD1.

CornacHO HEKOTOPHIM BapHAHTAM PEAM3ALNU YKa3aHHBIA TPaHCMEMOPaHHBIN
JOMEH TIPEJCTABIICH MOJUIETITHIOM, BRIOPAHHBIM W3 TPyNmbl, cocrosmier u3: CD8a;

CD4, CD45, PD1 u CD154.
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CornacHO HEKOTOPHIM BapHaHTAM PEaM3aliy YKa3aHHBIA TPaHCMEMOPaHHBIN

nomeH npeactasieH CD8a.

CornacHO KOHKPETHBIM BapHAHTAM DPEANM3alliH YKa3aHHbIE OJMH WM Oolee
KOCTUMYJIUPYIOIIUX CUTHAJIBHBIX JOMEHOB TMPEICTABIICHBI KOCTHUMYJIUPYIOLIEH
MOJIEKYJIOH, BhIOpaHHOM W3 Tpymmbl, coctosmied u3: 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 KOHKpPETHBIM BapHaHTaM pPeajM3aLUU yKa3aHHBIE OJMH WU Oolee
KOCTUMYJIUPYIOIIMX CHUTHAJBHBIX JOMEHOB MPEACTABICHBl KOCTHUMYJIUPYIOIEH

MOJIEKY IO, BEIOpAaHHOM U3 TpyIsl, coctosmel u3: CD28, CD134 u CD137.

CornacHO JOMOJIHUTENBHBIM BapUaHTAM peaHM3alMM YKa3aHHbIE OJUH WM
0oJee KOCTUMYJTHPYIOIIMX CHTHAIBHBIX JJOMEHOB TPEICTABICHBI KOCTHMYJIUPYIOIEH

MOJIEKY IO, BRIOpAaHHOU U3 Tpymiel, coctosmel u3: CD28, CD134 u CD137.

CornacHo AOIMOJTHUTCIIbHBIM BapHaHTaM pCalu3aliid YKAa3aHHbIC OOWH HIIH

00J1ee KOCTUMYJTUPYIOINUX CHTHAIBHBIX TOMEHOB npeacTaBieHsr CD28.

CornacHO KOHKPETHBIM BapHAaHTAM PEATH3ALMU YKa3aHHbBIE OJUH WK Oolee

KOCTUMYJIMPYIOLIMX CUTHAJIbHBIX JOMEHOB MpeacTasieHbl CD134.

CormacHo JpyTMM BapuaHTaM pealM3allid YKa3aHHbIE OJWH MM Ooree

KOCTUMYJIUPYIOIIUX CUTHAIBHBIX JOMEHOB mpeacTaBineHsl CD137.

CornacHo HEKOTOpPHIM BapuaHTam peanuzaid CAR coaep:kuT moaumnenTum

IAPHAPHOH OOJIACTH.

CornacHo AOTOHUTEIPHBIM BapHaHTAM PeaU3alii YKa3aHHBIA TMOJTUTIETITHT

OIAPHUPHOM 00JIACTH CONEPIKUT MAapHUPHYHO 06macTs CD8a.

CornacHo HeKOTOpPhIM BapuaHTam peanusauuu CAR coaepkut cnelcepHyro

00J1acTh.
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CornmacHo AOMONHUTEIBHBIM BapUAHTAM pPEaM3alliy YKa3aHHBIM MOTUNENTH

crneiicepHoit oomactu coaepkut oonmactu CH2 u CH3 1gG1 umm IgG4.

CornmacHo KOHKpeTHbIM BapuaHTam peanus3aiu CAR cOOep:KUT CUTHAJIbHBIA

TETITH]T.

CornacHo AOTOJHUTEIBHBIM BapHaHTaM peav3allii YKa3aHHBIW CUTHAJIbHBINA
MENTHJ COJACPKUT CUTHANBHBIM monunentun Tsokenod uenu IgGl, curHanmbHBIN
MENTHA PELENTOpPa TPaHYIOMUTAPHO-MAKPO(araIbHOTO KOJOHHECTUMYTHPYIOIIETO

¢axropa 2 (GM-CSFR2) unu curnansusiil momumnentua CD8a.

CornacHo ogHoMy BapuaHTy peanuszanuu CAR coaep:kuT nocieaoBaTeIbHOCTh
AMUHOKHUCJIOT, COOTBETCTBYIOINYIO MPEACTABICHHON B TocienoaTenbHocTH SEQ 1D

NO: 9.

CormacHo Pa3IMIHbIM BapHaHTaM pCalvu3allii MNPCATIOKCH IOJIMHYKIICOTUN,

komupyromui CAR, ipeycMOTpEHHBIH HACTOSIIIIAM H300PETEHUEM.,

CormacHO pa3NUYHBIM KOHKPETHBIM BapUaHTaM peaM3aldd TPEIIOKEH
noymHykneotun, koaupyromuii CAR, oTimyaroniuiics Tem, 4YTO yKa3aHHas
MOJIMHYKJICOTHIHASL MOCTIEI0BATEIBHOCTh COOTBETCTBYET IMOCIIEAOBATENBHOCTH SEQ

ID NO: 10.

CornacHo pa3MMYHBIM OMPEECICHHBIM BapUAaHTaM pEaU3aLMKU MPEIJI0KEH
BEKTOp, COJEpKaIlui MONUHYKIeoTHa, Koaupyromuii CAR, mnpexycMoTpeHHBIN
HACTOSIIIIAM HW300pPETEHUEM, WJTH TPEACTABIICHHBIM B mocieaoBareapHocTH SEQ 1D

NO: 10.

CornacHoO  HEKOTOpPHIM  BapHaHTaM  pealu3alud  YKa3aHHbIA  BEKTOP

NPEACTaBIIAET COOOM IKCIIPECCHOHHBIN BEKTOP.

CornacHo JOMOJMHUTENBHBIM BapHaHTaM peEaM3alMM YKa3aHHbIA BEKTOP

TPEICTABIIET COOOM SIMMUCOMHBIN BEKTOP.
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CormacHO  KOHKPETHBIM  BapHaHTaM  peaju3alid  YKa3aHHbIA  BEKTOP

MPECTABIAET COOOM BUPYCHBIA BEKTOP.

CornacHo JOMOJMHUTENBPHBIM BapHaHTaM pealM3alMM YKa3aHHBIA BEKTOP

MPECTABIIAET COOOM PETPOBHPYCHBIA BEKTOP.

CornacHo ApyruM BapUaHTaM pPealM3alUHd YKa3aHHBIM BEKTOP MPEACTABISAET

c000# IEHTUBUPYCHBIN BEKTOP.

CormacHo OJHOMY BapHaHTy peanu3auuu BekTop, koaupyrommid CAR k
BCMA, coaepXuT NOCIEI0BATENIBHOCTD IOJIHHYKICOTHAOB, IPEICTABICHHYIO B

nocnenosateabHoCcTH SEQ ID NO: 36.

CormacHO  JONOJHWUTENBPHBIM  BapHaHTaM  pPeAHM3aldM  YKA3aHHBIN
JICHTUBUPYCHBIA BEKTOP BBHIOMPAIOT M3 TPYHIIBL, COCTOAMIEH MO CYIIECTBY H3: BHUpyca
ummyHoaedummTa yenoseka 1 (BUY-1); Bupyca ummynonedummra yenoseka 2 (BUU-
2), Bupyca BucHa-Madau (BMB); Bupyca aptpura-sHuedamura ko3 (AJK); BHpyca
nHpekmonHo anemuu nomane (MHAH);, Bupyca mMmmyHOAehHUIIMTa KONIAYbHX
(BUK); Bupyca mmmyHone¢umuta kpymaoro poraroro ckota (BUKPC); u Bupyca
ummyHoaedummra 06e3psH (BHO).

CornacHO KOHKPETHBIM BapHAHTAM PEAH3ALHMUA BEKTOP COAEPIKHT JIeBYHO (57)
peTpoBHpyCcHYIO niocneaoBarebHOCTh L TR, curnam ynakosku nicu (), eHTpanbHBIH
noyimnypuHOBBIH TpakT/JIHK-pmm (cPPT/FLAP), sneMeHT SKcmopTa peTpOBHpYCA;
MPOMOTOP, (YHKIIHOHAIBHO CBS3aHHBIA C TOMHMHYKIEOTHAOM, Komupyromum CAR
COTJIACHO  HACTOSIIEMY  OMHCaHWIO, W  mpaByld  (3°)  peTPOBHPYCHYIO

nocienoBateabHOCTE LTR.

CormacHo npyrum BapuaHTam peanusaiuu CAR COAEPKHUT reTepoNOoruyHyro

nocacaoBaTCIIbHOCTD TOMUAACHHUITUPOBAHUA.

CormacHo  HekoTOpsIM  BapuaHTam  peamuszaumu  CAR  copepkut
MOCTTPAHCKPUTIIIMOHHBIA PETYIATOPHBIA 3neMeHT Bupyca remaruta B (HPRE) wmm

MOCTTPAHCKPUTIIIHOHHBINA PETYIATOPHBIN 37IeMeHT BUpyca renatuta cypka (WPRE).
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CormacHO HEKOTOPBIM BapHaHTaM peaju3allid yKa3aHHBIA MPOMOTOP

nocaeaosatenbHOCTH 5' L'TR 3aMeHAIOT HA TeTEpOJOTUYHBIN TPOMOTODP.

CormacHO  JOTONHWTENFHBIM  BapHAHTAM  pEAM3alliH  yKa3aHHbIH
TeTEPOJIOTHYHBIA MPOMOTOP TPEACTABIIET COOOW TPOMOTOP IUTOMETAIIOBHPYCA
(MB, mwmu CMV), mpomotop Bupyca capkombl Payca (BCP, wmu RSV) wnmm
mpomMoTop Bupyca 00e3psH 40 (SV40).

Cornacuo KOHKPCTHBIM BapuaHTaM peamnsannuun YKazaHHaA

nocnenosatenbHocTh 5' LTR mmum 3' LTR npeacrasnsier co0oit nentusupycuyio LTR.

CormacHo KOHKPCTHBIM BapuaHTaM peamnsannuu YKa3aHHaA

nocienoBateibHOCTH 3' LTR comepskut onny umm 6osee MOIU(PUKAIH.

CormacHo HECKOTOPBIM BapHaHTaM pCalu3allii YKa3aHHas IMOCICI0BATCIIBHOCTD

3' LTR conepxut 0HO WK O0Jiee yIaIeHHH.

CornacHo HCKOTOPBIM BapHaHTaM pCalu3aliii YKa3aHHas IMMOCICA0BATCIIBHOCTD

3' LTR mpeactaBnset codoii camonHakTiBUpyromytocs (SIN) LTR.

CornacHo HEKOTOPBIM BapUAHTaM PEAJU3ALMK YKa3aHHAs MOCIEA0BATEIbHOCTD
MO THAICHUITUPOBAHHS MPEICTABIAET co0oi MOCJIEOBATEIBHOCTh
MO THAICHUITUPOBAHUS OBIYBETO rOpMOHa pocTa WA CHUTHAJTBHY O

MOCTIEOBATENBHOCTD MOJIUAACHUIUPOBAHUSA [3-ITTOOHMHA KPOJIHKA.

CornacHo JOTMOJNHUTENIbHBIM  BapUaHTAM  PEaHM3alUUd  TTONMHHYKJICOTH]I,
komupytomuii CAR, mpemycMOTpEHHBIH HACTOSIMHM HW300PETEHUEM, COACPIKHUT

ONTUMHU3HPOBAHHYIO MOCIEA0BaTENBHOCTh Ko3ak.

CornacHo  JOMOJHUTENBHBIM  BapHaHTaM  pealu3aludd  IOPOMOTOp,
(YHKIIMOHATBHO ~ CBS3aHHBIM ¢  MONMHHYKIeOoTHaOM,  komupyrommMm  CAR,
MPeTyCMOTPEHHBIH HACTOSTIMM H300pETEHHEM, BBIOPAH W3 TPYMIBI, COCTOSIICH H3:
MPOMOTOpPa HEMEJICHHO-PAHHUX TeHOB IuToMerajosupyca (LIMB), mpomortopa
¢akropa snonranmu 1-amsda (EF1-0), mpomoropa dochormuueparkunassr 1 (PGK),

npomoropa youkutHHa-C (UBQ-C), sHxaHcepa IMTOMETaIOBHPYCA/TIPOMOTOPA
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oera-aktmaa  kypumbl  (CAG), odHxXaHcepa  BHpyca  IOJHOMBI/TIPOMOTOPA
TUMUAUHKHAHA3BI BUpYca npoctoro repreca (MC1), mpomoropa Geta-aktuna (B-ACT),
nmpoMoTopa BUpyca 00e3psH 40 (SV40) m mpomoTOopa, COAEpIKAIIEro IHXaHCEP
MHEOMPOTH(EPATHBHOTO BHPYCa CAPKOMBI C yJAATEHHOW 0OJIACTHIO OTPHLATEITHHOTO

KOHTPOJIS ¥ 3aMEHOU Ha calT cBsa3biBanms npamepa d1587rev (MND-nipomoTop).

CormacHO pa3NMUYHBIM BAapHAHTAM pPEANH3ALMH TPEUIOKEHa HMMMYHHAS
s¢dekTopHas KIETKa, COJAEprKamias BEKTOpP, NPEAYCMOTPEHHBIH HACTOSLIMM
n3zo0perenreM. COracHO  pPasNUYHBIM ~ BAPHAHTAM  pEANU3alMH  YKA3aHHYIO
UMMYHHYIO 3((EKTOPHYIO KIETKY TPaHCAYLHUPYIOT BEKTOPOM, IPEXyCMOTPEHHBIM

HACTOSIIIMM H300PETCHHEM.

CorjacHO MOTIOJHHUTENBHBIM BapHAHTAM pPEATH3AIMH YKa3aHHAS HMMYHHAs
s¢ekTopHas KIIETKa BbIOpaHAa W3 TPyNmbl, cocrosmed wu3: T-muamdormra wu

ectecTBeHHOM KryutepHoU (NK) kieTkw.

CornacHO HEKOTOPBIM BapHaHTAM pEaJM3alUH  YKA3aHHYI0 HMMYHHYIO
3} PeKTOpHYIO KIETKY TpPAaHCAYIHUPYIOT BEKTOPOM MO JrOOOMy W3 mm. 2846, u
AKTUBUPYIOT ¥ CTUMYJTUPYIOT B IPUCYTCTBUU HHruOuTOpa PI3K-nyTH, ¢ coxpanennem
TakuM 00pa3oM mpoudepanuyd TPAHCAYIHUPOBAHHBIX HWMMYHHBIX 3(()EeKTOPHBIX
KIETOK 10 CpaBHEHHIO C Tpoimdepanueld TPAHCAYIUPOBAHHBIX HWMMYHHBIX
3(Q(EeKTOPHBIX KIETOK, KOTOpble OBUITH AaKTHBHPOBAHBI W CTHMYJIHPOBAHBI B

OTCYTCTBHE YKa3zaHHOTO HHruouTopa PI3K-nyTn.

CornacHO KOHKPETHBIM BApHUAHTAM pEaH3alMH YKa3aHHAA HWMMYyHHAs
3¢ (eKkToOpHAsT KIIETKA, AKTUBHPYEMas W CTHUMYJIMPyeMas B TIPUCYTCTBHU yYKA3aHHOTO
uaruouropa PI3K-myTH, oTnmuuYaeTcss TOBBIEHHOW JKCMPECCHEH: 1) OMHOTO WK
0ojiee MapKepoB, BEIOPAHHBIX W3 Tpymibl, coctosmen u3: CD62L, CD127, CD197 u
CD38 wumn 11) Bcex mepeuncneHHbx Mapkepos: CD62L, CD127, CD197 u CD38, mo
CPaBHEHHI0O C HWMMYHHOW 3((EKTOpPHOW  KIETKOH, aKTHBHPOBAHHOM W

CTUMYJIMPOBAHHOM B OTCYTCTBHE yKa3aHHOTO HHTHONUTOpa PI3K-myTH.
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CornacHO OJHOMY BapHaHTy pealu3aluu YykazaHHed wHrHOMTOp PI3K

npencTasisaeT coboit ZSTK474.

CornacHO pa3NMWYHBIM BapHAaHTaAM peajH3aI[MH TMPEAJIOKEHA KOMITO3HITHS,
coaepkamas HWMMYHHYIO 3((EKTOPHYIO KIETKY, NPEAYyCMOTPEHHYIO HACTOSAIIUM

I/1306pCTCHI/IeM, n (1)I/ISI/IOJ'IOFI/I"IGCKI/I OPHUEMIICMOC BCIIOMOTaTCIIbHOC BCIICCTBO.

CornacHo pa3MUYHBIM BapHAHTAM PEATH3ALMH MPEII0KEH CIIOCO0 MOTYUYEHHS
UMMYHHOH 3¢ dexTopHOi kneTkH, coaepkameit CAR, mpeaycMOTpEeHHBIN HACTOSIIINM
M300peTeHHEM, BKITFOUAIOIIHHA BBEICHHE B IMMYHHYTO 3()()EKTOPHYIO KIETKY BEKTOPA,

COJIEPIKAILEro MOJMHYKICOTH, Koaupyromui ykasanasidi CAR.

CornacHo MJOTOJTHHUTEIPHBIM BAPHUAHTAM PEANTU3ALMH YKAa3aHHBIA CIIOCO0
JTOTIOTHHUTENBHO BKIIIOYAET CTUMYIHILUIO YKA3aHHON UMMYHHOU 3()()EeKTOPHON KIETKH
U UHAYKIHMIO Tpoiudepanuy YKa3aHHOM KIETKH MyTEM TPUBEICHHUA YKa3aHHOU
KJIETKH B KOHTAaKT C AaHTUTENAMH, KOTOpble cBA3biBatoTca ¢ CD3, m anTtHTenamy,
KoTOpble CBsA3bBatoTcs ¢ CD28; ¢ momydeHneM TakuM OOpa3oM MOy JISALHA

UMMYHHBIX 3P EKTOPHBIX KIIETOK.

CormacHO KOHKPETHBIM BapHaHTaM pEAM3alMd YKAa3aHHYI) HWMMYHHYIO

3} PeKTOpHYIO KJIETKY CTHMYJIHPYIOT W HMHAYIHPYIOT €€ Mpoimdepanuio mepe

BBCJACHHCM YKa3aHHOTO BCKTOPA.

CormacHO HEKOTOPHIM BapHaHTaM peaju3alid YKa3aHHbIE HMMYHHBIE

3¢ pexTOopHBIE KIIETKH BKIFOYAOT T-TUM(OITUATHL.

Cornacuo KOHKPCTHBIM BapHaHTaM pcCalu3alliid YKa3aHHbIC HWMMYHHBIC

s dexTopHbIe KITeTKH BKIFOYAr0T NK-KIeTKu.

CormacHO  KOHKPETHBIM  BapuHaHTaM  pealiu3allid  YKa3aHHbIE  KIETKH
AKTUBUPYIOT ¥ CTUMYJIUPYIOT B IPUCYTCTBUU HHTrHOUTOpa PI3K-NiyTH, ¢ coxpanennem
TakAM 00pa3oM mpoiu(epanuyd TPAHCAYIHUPOBAHHBIX HWMMYHHBIX 3(()eKTOpHBIX
KJIETOK 110 CPaBHEHHUIO C MpoJudepanuel UMMYHHBIX 3((EKTOPHBIX KIETOK, KOTOPHIE

AKTUBUPYIOT U CTUMYJIMPYIOT B OTCYTCTBHE YKa3aHHOTO HHruonropa PI3K-nyTu.
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CoriacHO HEKOTOPHIM BapHAHTAM pEATM3AIMH YKa3aHHbIE WMMYHHbIC
3 PEeKTOPHBIEC KIIETKH, AKTUBUPYEMBIE H CTUMYJTHPYEMBIE B IPUCYTCTBHH YKA3aHHOTO
uaruouropa PI3K-myTH, OTIHYArOTCS TOBBIMEHHOW SKCIPECCHEN: 1) OJHOTO WIIH
0oj1ee MapKepoB, BEIOPAHHBIX W3 rpymmbl, coctosmen u3: CD62L, CD127, CD197 u
CD38, unm 11) Bcex nepeuncineHHbx mapkepos: CD62L, CD127, CD197 u CD38, no
CPAaBHCHHIO C WMMMYHHBIMH 3((EKTOPHBIMH KIIETKAMH, AaKTHBHPYEMBIMH H

CTHUMYJIMPYEMBIMH B OTCYTCTBHE yYKazaHHOTO uHruouTopa PI3K-myTn.

CormacHO OJHOMY BapHaHTy peanu3aluu yKa3zaHHbl uHrHOMTOp PI3K

npeacrasisieT cooou ZSTK474.

CornacHo pa3mUYHBIM BapHAHTAM PEATH3ALUH TPEUIOKEH CIOCO0 JICUECHUS
CBA3AHHOTO C B-KkimeTkaMu COCTOSHHA Yy HYKJAIOMIETOCS B JTOM CYOBEKTa,
BKIIIOYAIOIMHA BBEJCHHE YKAa3aHHOMY CyOBEKTY TepaneBTHYECKH 3S((PEKTHBHOTO
KOJMYecTBa Kommo3uimH, coxaepxkame Hecymme CAR k BCMA T-knetkw,
MPEyCMOTPEHHBIE HACTOSIIAM H300PETEHUEM, U, HE0OA3aTeIbHO, (papMaIleBTHYECKH

DPUEMIICMOC BCIIOMOTaTCJIIbHOC BCIICCTBO.

CornacHo APyruM BapHAHTAM PEATH3AIMHA YKa3aHHOE CBA3aHHOE ¢ B-kimeTkamu
COCTOSTHHE TIPEACTABISIET COOOW MHOJKECTBEHHYIO MHEIIOMY, HEXO/KKHHCKYIO
mumdomy,  mpormmdepanmo  B-kineTok  HEONPEAENEeHHOTO  3JI0KAY€CTBEHHOTO
MOoTeHOWana,  JUM(OMATOWAHBIA  TPaHYJIEMaTO3,  MOCTTPAHCIUIAHTAITHOHHOE
mumdornponudepaTHBHOE  PACCTPOMCTBO, HMMYHOPETYIATOPHOE  PACCTPOUCTBO,
PEBMATOHTHBIN apTpHT, TSDKETYFO MHACTEHHIO, WAHUOTIATHIECKY IO
TPOMOOIIUTONIEHUYECCKYIO  TypIypy, aHTH()OCHONHIHIHBI CHHAPOM, OOJE3Hb
[Iaraca, Gomnesnp ['pefiBca, TpaHynemaro3 BereHepa, y3emKOBBIM TONHAPTEPUUT,
cuaapoM I[llerpeHa, OOBIKHOBEHHYIO ITy3BIPUATKY, CKIEPOAEPMHUIO, PACCETHHBINA
ckiepo3, aHtudochommmuaabii  cuHApoM, AHI[A-acconmupoBaHHBIM BAaCKYIIHT,
cunapom ['yamacuepa, 6one3ns KaBacaku, ayTOMMMYHHYIO TEMOJTHTHIECKYIO aHEMHUIO
U OBICTPONIPOTPECCHPYIONIHH  TJIOMEPYIIOHE(PPHUT, OOJIE3Hh THKEIBIX IETCH,
NEPBUYHBIA WA ACCOLMHPOBAHHBIA C WMMYHOLMTAMH  aMHJIOWAO3, HIH

MOHOKIOHAJIbHYHO TaMManaTrurO HCOMPCACICHHOTO 3HAYCHU.
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CormacHo AOIMOJTHUTCIIbHBIM BapHUaHTaM pCain3allii CBA3aHHOC C B-xnetkamu

COCTOAHHUC NIPCACTABIACT c000# B-K1eTo4HOE 3710Ka4eCTBEHHOE HOB006p2130BaHI/Ie.

CormacHO HEKOTOPHIM BAapHAHTAM pealHM3alUM YKa3aHHOe B-kieTouHoe
37I0KAYECTBEHHOE HOBOOOPA30BaHME MPEACTABIIET COOOH MHOMKECTBEHHYIO MHEIOMY

(MM) nm HexoKKUHCKYO0 aMbomy (HXIT).

CornacHO HEKOTOPHIM BapHaHTAM peanu3alMu ykazaHHas MM BeiOpaHa w3
TPyNMBL, COCTOALIEH U3 MaHU(ECTHOH MHOKECTBEHHOW MHEIIOMBI, BAJIOTEKYIICH
MHOKECTBEHHOM MUEJIOMBI, INIA3MOKJIETOYHOIO JIEMKO3a, HECEKPETOPHOU MHUEIOMBI,
IgD-MuenoMsl, 0OCTEOCKIEPOTHYECKON MUEIIOMBL, OJMHOYHOM IIIa3MOLIUTOMBI KOCTH U

IKCTpaMe Ty UIAPHOU IIa3MAIUTOMB.

CornacHO HEKOTOPBHIM BapHaHTaM peanusanmu ykasanaas HXJI BeiOpana w3
TPYNIBL, COCTOAMEH u3: nuMpombl bepkurra, XpOHHYECKOTO JIHUM(POIUTAPHOTO
nerko3a/MenkokineTouHol muMdormrapHoi mumpomsr (XJIJI/MIUI), muddysaoit B-
KPYTMHOKJICTOYHOH  JUM(POMBI,  (OJUTHKYSIPHOH — TAM(POMBI, HMMYHOOJIaCTHOM
KPYIHOKIETOYHOH  jmum¢ombl,  B-mumdoOmacTHOro  ;meiiko3a W3 KIIETOK-

npcaAmecCTBCHHUKOB U MAaHTHHHOKJIC TOUHOH JII/IM(i)OMBI.

CornacHoO KOHKPETHBIM BapHaHTaM peaju3alyd YKa3aHHOE CBS3aHHOE C B-
KIIETKAMH COCTOSTHHE TIPEACTaBISIET COOOM 3JIOKAYeCTBEHHOE HOBOOOpPA30BaHHE

INIa3MaTHYICCKHUX KIICTOK.

CornacHo AOIMOJTHUTCIIbHBIM BapHaHTaM pCalhu3alii YKAa3aHHOC CBA3aHHOC C

B-kneTkamMu cOCTOSTHHE MPEACTABIAET COOOM ay TOMMMYHHOE 3a00JICBaHHE.

CornacHo JOITOJTHHUTCIIbHBIM BapHuaHTaM peanr3anun YKa3aHHOC

Ay TOUMMYHHOE 3a00JIEBaHHE TIPEICTABIIAECT COOOM CHCTEMHYIO KPACHYIO BOJTYAHKY.

CornacHO HEKOTOPBHIM BapHAHTAM peallM3allii YKAa3aHHOE CBS3aHHOE C B-

KIIETKAMH COCTOSTHHE TIPEACTABISIET COO0H PEBMATOHIHBIN AP TPHT.

CornacHoO KOHKPETHBIM BapHaHTaM peaju3alliyd YKa3aHHOE CBfA3aHHOE Cc B-

KIICTKaMH COCTOAHHUC npecacTaBIACT coOoM HUAUOTIaTHICCKY O
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TPOMOOIMTONIEHUYECKYIO TyPITyPy, HWIH THKENYI0 MHACTCHHIO, WIH ay TOMMMYHHYIO

TEMOJIMTHYECKYH) AHEMHUIO.
KPATKOE ONIUCAHUE YEPTEKEN

Ha ¢wur. 1 nokasaHo npuBeAeHO CXEeMATHYECKOE M300PaKEHUE KOHCTPYKIUH

CAR, HanpaBneHHOTO MPOTHB AaHTUTEHA co3peBaHus B-kinetok mpimm (muBCMA).

Ha ¢wur. 2a npeacrasneno komudectso MOH-y, BHICBOOOKAAEMOTO HECYITUMHU
CAR x BCMAO2 T-knetkamu, Hecymumu CAR k BCMA10 T-knetkamu v HecymumMu
CARI9A T-knerkamu mociie COBMECTHOTO KYJIBTHBHPOBAHUS YKa3aHHBIX KIIETOK B

TeyeHue 24 yacos ¢ kietkamu K562, skcnpeccupyromumu BCMA.

Ha ¢ur. 2b mpuseneno cpasHenue kommdectsa M@OH-y, BrICBOOOXKIAEMOTO
HecymmMu CAR k BCMAO2 T-knerkamu, Hecymumu CAR k BCMA10 T-kneTkamu u
HecynmMu CAR19A T-kneTkaMu mocie COBMECTHOTO KyJIbTHUBHPOBAHUA YKa3aHHBIX
KIIETOK B TeueHue 24 yacos ¢ kineTkamu K562, e skcnpeccupyronumu BCMA, u ¢

knetkamu K562, skcnipeccupyrommmu BCMA.

Ha ¢wur. 3 npuBeaecHO KOIUYECTBO BOCTIATUTEIBHBIX LUTOKUHOB B POCTOBBIX
cpeaax HETPaHCAYLIMPOBAHHBIX KOHTPONbHBIX T-kietok, Hecymux CAR k BCMAO2
T-knerok, Hecymux CAR k BCMAI10 T-knerok u Hecymmx CARI9A T-knetox,

CTUMYJIHMPOBaHHBIX 3a 10 mHEH 10 aHanu3a.

Ha <¢ur. 4 npuseeHO KOMWYECTBO  BOCHAIUTEIBHBIX  IUTOKHHOB,
npoayuupyembix Hecymumu CAR k BCMAO2 T-knerkamu, Hecymumu CAR k

BCMAI10 T-knetkamu u Hecymumu CAR19A T-kneTkamMu B OTCYTCTBHE aHTUT€HHOM

CTUMY JISILIUH.

Ha ¢wur. 5 nokazana skcnpeccus (PEHOTHITHYECKHUX MAPKEPOB AKTHBAIMH B
KoHLE npouecca noayueHus Hecynmx CAR npotus BCMA T-knetok. DKCIpeccHio
HLA-DR u CD25 u3mepsanu B Hecymux CAR k BCMAO2 T-knetkax, Hecymux CAR
kK BCMA10 T-knetkax u Hecymmx CAR19A T-kneTkax.



WO 2016/094304 PCT/US2015/064269
14

Ha ¢wur. 6 npuBeneHsl YpOBHH aKTHBALMH KAacmasbl-3, HEOOXOIUMOTO JUIA
amonTo3a 3Tama, mMeromero Oompmoe 3HaueHwe ami AICD B Hecymmx CAR k

BCMA10 u CAR k BCMAO2 T-kneTkax B OTCYTCTBHE AHTUT€HHOM CTUMY JIALIMH.

Ha d¢ur. 7 npuBeneHO KOJWYECTBO BBICBOOOKIAEMBIX BOCTIAIUTETHHBIX
nutoknHoB B Hecymmx CAR mpotus BCMAO2 u CAR x BCMAI10O T-knerkax B
cpene, coaepkamei (eranbHyo Obrubi0 CHIBOPOTKY (PBC), CHIBOPOTKY uYenoBeka C

AB-anturenamu (HABS) umu 100 vr/mn pactsopumoro BCMA.

Ha ¢ur. 8A npusenen oowvem omyxonet y mprmeir NOD-scid-ramma (NSG) ¢

SKCIEPUMEHTAIBHBIMA ~ IOJKOXHBIMM ~ OMYyXOJSIMH ~ MHOKECTBEHHOHM  MHEJIOMBI
3 7

yenoseka (RPMI-8226) pazmepom ~100 mm”. Mpimu nomyyanu ocHoBy, 10" Hecymux

CAR k BCMAO2 T-xmetox, 10" mecymmx CAR x BCMAI10 T-kmetok wim

OopTe30MuO (BENKEHT).

Ha ¢wur. 8B mpusenen o0vem omyxonedt y mprmeir NOD-scid-ramma (NSG) ¢
SKCIEPUMEHTANBHBIMH ~ TOJKOKHBIMH ~ ONMYXOJAMH  MHOJKECTBEHHOH  MHEIOMBI
uenoseka (RPMI-8226) pazmepom ~100 mm’. Mbimm momyyams oceoBy, 107 Hecymux

CAR k BCMAO2 T-kmerok, 10" mecymmx CAR k BCMAI10 T-KneTok wimm

O0opTe30MHO (BETKEHT).

Ha ¢wur. 9 okazan ypoBeHs skcnpeccud BCMA Ha kineTkax JTHHHH TAMQPOMBI
U neriko3a (Kpykku) u akTUBHOCTh Hecymmx CAR k BCMA T-k1eTOK B OTHOIIEHUH
KaKI0U THHHAH KIIEeTOK (BhicBOOOKAeHHEe UDH-y, kBaapatsl). BCMA-oTpunaTenbHbIe
(BCMA-) nuHME OMyXOJEBBIX KJIETOK: MHUeloreHHoro neiko3a (K562), octporo
mumdobmacTHOTO Netiko3a (NALM-6 u NALM-16); MaHTHHHOKIIETOUHON THM(OMBI
(REC-1); wm  xomxkumackod  mumpomsr  (HDLM-2)  memoHcTpupoBamH
HE3HAYUTETTLHOE BBICBOOOKIEHHE WM OTCYTCTBHE BhICBOOOXKAcHHUA IDOH-y. BCMA-
nonokutenmbapie  (BCMA+) nuHMM — OmyXONeBBIX — KJIETOK:  B-KimeToyHOTO
xpoHudeckoro auMmdoodmactHoro nerkoza (MEC-1), MaHTHIHHOKIETOUHON THM(OMBI
(JeKo-1), xomkkuackoi mumpomsr (RPMI-6666), numdomer bepkurra (knetkn Daudi
n kiaetku Ramos) m mHOxkecTBeHHOH Mmmenombl (RPMI-8226) memoncTpupoBanm

CyIIeCTBEHHOE BRICBOOOKAeHNE D H-y.
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Ha ¢ur. 10A nokazana akTuBHOCTb /77 vivo ocHOBbI, Hecymux CAR k CD19A
T-knetok, Hecymux CAR k CD19 T-knetok u Hecymux CAR k BCMA T-knetok B
otHomeHUH Kcnpeccupyromux BCMA knerok mumdomsr bepkurra (knetok Daudi) B
moaenu Ha mbimax NSG npu BBeneHun MbimaM Hecymux CAR T-knetok yepes 8

JHEW MOCIJIE HHAYKIUH OMYXOJIEH.

Ha ¢ur. 10B noka3ana akTMBHOCTB i1 vivo ocHOBBI, Hecymux CAR k CD19A
T-knetok, Hecymux CAR k CD19 T-knerok u Hecynux CAR k BCMA T T-knetok B
oTHOIEHUH dkcnpeccupyromux BCMA knetok mumdomsr bepkurra (knetok Daudi) B
mozemu Ha Mbimax NSG nmpu BeeneHuu mbimam Hecymux CAR T-knerok ugepes 18

JHEW MOCIIE HHAY KLU Oy XOJIEH.

Ha ¢wur. 11 nokazaHa Belpa)keHHas akTUBHOCTH in vitro Hecymux CAR k
BCMA T-knerox, Habmonasmascs npu 50% cHwkennn skcnpeccun CAR mpoTus
BCMA. (A) Ionymsmum T-kmeTok Tpamcaymmposamn  4x10°  —  5x107
TPAHCAYLUPYIONINX E€IMHHULl JIEHTUBUpYca, Kogupyromiero monekyiay CAR mporus
BCMA (mHO)kecTBeHHOCTH 3apaxkenust (MOI): 5-40). ITony4yennple monysuun T -
KIIETOK HOPMHpOBaIA 110 coaepkanus 26 + 4% mnonoxkutenpHbix mo CAR mportus
BCMA T-knetok. (B) Ilokasarens MFI HopmupoBanubix Hecymmx CAR mpotws
BCMA T-knerok BapsupoBai ot 885 mo 1875 no ouieHKe ¢ MPUMEHEHUEM MPOTOYHO-
mutomerpuueckoro anamuza. (C) [nma xmerok K562 u xnmerok K562-BCMA mpm
COBMECTHOM KYyJIbTUBUPOBAaHUU ¢ HOpMUpoBaHHBIMU HecynMu CAR npotus BCMA
T-xmerkam u cootHomennu 3¢dexropusix (E; T-xmerkm) m memeBbix (T; cmech
kieTok K562 u K562 BCMA B cootHomenuu 1:1) kireTok, cocrasistomeM 20:1 wiu

10:1, HaOJroaIach COMOCTABHMAs IIMTOJTMTHYECKAS AKTHBHOCTD.

@ur. 12 WUIIOCTPUPYET HAJAEKHOCTh Mporecca nomyyeHus Hecymux CAR
mpotiB BCMA T-xnerok. (A) Ilpomykrer ¢ mecymmmu CAR mporms BCMA T-
KieTkamu, mnonydeHHsle w3  kiuetok MKIIK 11  wnauBmayanbHBIX — TOHOPOB
JEMOHCTPUPOBAIM YPOBHU PAa3MHOXKEHHA, COIMOCTABHUMBIE C COOTBETCTBYIOIIECH
KyJbTypOH HETPAHCAYIIMPOBAHHBIX JOHOPHBIX T-kieTok. (B) [IpoaykTsr ¢ HecymmMu

CAR mpotus BCMA T-knetkamu, mofy4eHHbIMU OT 11 TOHOPOB, AEMOHCTPUPOBAIIH
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comoctaBuMyto  3¢¢exktuBHoCcTh neHTHBHpPYcHOW TpaHcaykuumun (VCN).  (C)
Conepxanue mnonoxkutrenpHbix 1Mo CAR mpotus BCMA T-kneTok H3MEPSIH €
MOMOIIBI0 TPOTOYHOW IMTOMETPUH; Y BCEX JOHOPOB HAOIIOJANACH COMOCTABUMAs
skcnpeccuss BCMA. (D) Ipoaykrer ¢ Hecymmmu CAR mpotus BCMA T-kmetkamu,
MOJly4YeHHBIMH OT 11 JOHOpPOB, AEMOHCTPUPOBAIM TEPANEBTHYECKH PENCBAHTHBIC
ypoBHH BbICBOOOXKAEeHHMA WM®OH-y mpum Bo3nmeiicTBuM s3kcnpeccupyromuvu BCMA

KieTkaMu K562,

Ha ¢wur. 13 npuseneHsl auarpaMmbl BeHHa, oTpakaroImue COBMECTHYHO
skcnpeccutro CD127, CD197 u CD38 B monoxutensHbix o CD62L HanpasneHHBIX
npotuB BCMAO2 T-knetok, KynbTHBUpOBaHHBIX B npucytctBuu MJI-2, wmm WUJI-2 u
ZSTKA474 B teuenue necatu nued. B obpadoranueix ZSTK474 kynprypax Hecymux
CAR k BCMAO2 T-kneToxk HaOMOIAIOCH YBEIHYCHHE MPOLCHTHOTO COACPIKAHUS
KJIETOK, Kodkcnpeccupyromux CD127, CD197 u CD38, no cpaBHEHUIO ¢ KyJIbTypaMH

Hecymux CAR nporus BCMA T-kneTok, KyJIbTUBHPOBaHHBIX TOJIBKO ¢ WJI-2.

Ha ¢ur. 14 1oka3aHO yBEIMYECHHUE  TMPOLIEHTHOTO  COAEPKAHHS
skcmpeccupyromux CD8 nHecymux CAR k BCMAO2 T-kneTtok B KyJIbTypax,
oopadorannsix WMJI-2 w ZSTK474 (n=7), 1o CpaBHEHHIO C KYyJIbTYPaMH,
oOpadoramapiMu TONbkO WJI-2. Okcmpeccmro CD8 ompenernsanu ¢ mpUMEHEHHEM

(dayopecueHTHO MeueHOTo aHTHTeaa MPoTuB CD8 1 MpoTOYHON TUTOMETPHH.

Ha ¢ur. 15 npuseneno kommyectBo MDH-y, BBICBOOOXKTaeMOe HECYIIUMHU
CAR x BCMAO2 T-knerkamu 14 1oHOpOB nociie KyIbTUBHPOBaHUA ToJibko ¢ MJI-2,
wm ¢ WJI-2 u ZSTK474. B koHue nepuoAa KyJIbTHUBHPOBAHUSA SKBUBAJICHTHOE
konuuectBo Hecymux CAR k BCMAO2 T-kneTok NOBTOPHO KyJIbTUBUPOBAIU B
TeueHue 24 yacos B cpene 6e3 mod6aBok. Konmmuectso UDH-y, BeicBOOOKTaEMOE 32 24
yaca, KonuuecTBeHHO omnpeaenanu ¢ nomompo MDA ELISA. KynerusupoBaHue B
ZSTK474 3HauuMO HE TIIOBBIIAIO BBICBOOOKIEHHE TOHHYECKHX IATOKUHOB
HecymumMu CAR xk BCMAO2 T-knetkamu mno cpaBHeHuro ¢ Hecymumu CAR k

BCMAQO2 T-kneTkaMH, KyJ1bTHBUPOBaHHBIMH TOJBKO ¢ MJI-2.
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Ha ¢ur. 16 nokazana nportuBoomyxosieBas akTMBHOCTh Hecymux CAR k
BCMAO02 T-knerok, oopadoranusix WJI-2, wmm WJI-2 u ZSTK474, unu Hecymux
yCeUeHHbIE HE o0ecmevmBaImue MoMHOUEeHHOW curHamm3zamuu CAR  mpoTus
BCMAO02 (tBCMAO02) T-kmerok, obpaboranusix WJI-2 u ZSTK474, B mozenu
arpeccuBHod omyxonu Daudi. [TonHas perpeccus omyxoineir HaOmomamace y 50%
Mbimed, kotopeiM BBoAuIM Hecynme CAR k BCMAO2 T-knetku, oopadorannsie NJI-

2uZSTK474.

Ha ¢ur. 17 noxkaszana mporuBoomyxosieBas akTMBHOCTH Hecymux CAR k
BCMAO02 T-knerok, oopadoranusix MJI-2, umu UJI-2 u ZSTK474, B Mmogenu omyxonu
MHOKeCTBEHHOM MuenaoMbl (RPMI-8226). V >KHMBOTHBIX, MONyYaBIIUX JIEYCHHUE
KkynbTuBUpoBaHHBIMU ¢ WJI-2, unu ¢ WI-2 u ZSTK474 necymumu CAR k BCMAO2

T-kneTkH, HAOIOAATIOCH TIOTHOE TPEIOTBPAICHHE PAa3PACTAHUS OMYXOJICH.

KPATKOE OIIMCAHUE WIEHTUD®UKATOPOB
NMOCJIEJJOBATEJIBHOCTEM

B SEQ ID NO: 1-3 npexacraBineHsl TMPUMEPHI TOCIEI0BATEIIBHOCTEH
amuHOkucOT obOmacter CDR  nmerkmx memedr pemenropoB CAR k BCMA,

TPe Iy CMOTPEHHBIX HACTOSIIIAM H300PETCHHEM.

B SEQ ID NO: 4-6 mnpeacraBlieHbl TPUMEPHI TOCIEA0BATETLHOCTEN
amuHOKHCTOT oOmacrer CDR tmkenmsix memert penentopoB CAR k' BCMA,

MPe Iy CMOTPEHHBIX HACTOSIIIAM H300PETCHHEM.

B SEQ ID NO: 7 npexnctaBieHbl IPUMEPHI OCIEA0BATEILHOCTH AMUHOKHCIIOT
nerkux unene peuentopoB CAR k BCMA, mnpeaycCMOTPEHHBIX HACTOALIUM

HN300pETCHUEM.

B SEQ ID NO: 8 mpeacTtaBiaeHbl TMNPUMEPHl TMOCIEA0BATETbHOCTEN
aMUHOKHMCHOT TsbkenbiXx unened peuentopoB CAR k BCMA, npenycMOTpeHHBIX

HACTOSIIAM H300PETCHHEM.
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B SEQ ID NO: 9 nmnpeacTtaBieHbl TMNPUMEPHI TMOCIEA0BATEIbHOCTEN

amuaOKHUCTOT CAR k BCMA, nipeycMOTpEHHOTO HACTOSALIMM H300PETECHHEM.

B SEQ ID NO: 10 npexacraBineHsl NOCIEI0BATEIBHOCTH MOJIMHYKICOTH/OB,
koropblie koaupytoT mnpumepsl CAR k BCMA, mnpeayCMOTPEHHBIX HACTOSAIIUM

H300pETECHHUEM.

B SEQ ID NO: 11 nmpeacrasiieHa MOCIEA0BATENBHOCT aMUHOKHCIIOT BCMA

YCJIIOBCKA.

B SEQ ID NO: 12-22 npeacrasieHa MNOCIEI0BATEIBHOCTD AMHUHOKHUCIIOT

Pa3IMIHBIX JIMHKCPOB.

B SEQ ID NO: 23-35 mnpexacraBieHa IOCIEI0BATEIBHOCTh AMHHOKHCIIOT
CalThl PACINCIUICHUS NPOTEa30M M CAMTHl PACIICIUICHHA CaMOPACIIEIIISIOMMUXCS

TIOJIUIICTITHAOB.

B SEQ ID NO: 36 mpexacraBiieHa MOCIIEAOBATENIBHOCTh MOJIMHYKICOTHIOB

BekTopa, koaupyromero CAR k BCMA.
HOJAPOBHOE OINMCAHUE N30PETEHUA
OBIIAS HH®OPMAILIUA

Hacrosiimee w300peTeHHE OTHOCHTCA B OOMEM K YCOBEPIIEHCTBOBAHHBIM
KOMITIO3HUIMSAM H CIIOCOOAM JUIA JIEUYEHHS CBA3AHHBIX ¢ B-kieTkamu cocTosnuil. B
HACTOSINIEM JTIOKYMEHTE TEPMHUH «CBSI3aHHBIE C B-KIIeTKAMU COCTOSTHHS» OTHOCUTCA K
COCTOSTHMSIM, BKIIIOYAIOIIMM HEAJCKBATHYI0 DB-KJIETOYHYK) aKTUBHOCTh, U DB-

KIICTOYHBIM 3JI0KAYCCTBCHHBIM HOBOO6paSOBaHI/ISIM.

CormacHO KOHKPETHBIM BapHAaHTAM PEAJU3AIMH HACTOAIEE H300PETECHHUE
OTHOCHUTCS K YCOBEPIICHCTBOBAHHOM aJONTHUBHOM KJIETOYHOM TEPANUU CBS3aHHBIX C
B-kimeTkaMu  COCTOSSHUM ¢ TIPUMEHEHHEM TE€HETHYECKH MOIU(HUIIMPOBAHHBIX
AMMYHHBIX 3(PQeKkTOpHBIX KIeTOK. (s ynmydnieHHs WMMYHHOTO Paclo3HaBaHUS H

DJIMMUHAIIUA PAKOBBIX KICTOK MOTCHIHWAIBbHO MOTYT IMPUMCHATHCA TCHCTHYCCKHC
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MeToasl. OOHOW M3 TEPCTEKTHBHBIX CTPATETHH SABIAECTCA TE€HHOMHKEHEPHOE
KOHCTPYHPOBaHHE HMMYHHBIX 3()QEKTOPHBIX KIETOK I SKCTPECCHH THOPUIHBIX
anTureHHbIX peuentopos (CAR), mepeHanmpapIsOMUX IUTOTOKCHIHOCTh HA PAKOBBIE
kieTkd. OHAKO CYIIECTBYIOIIME BAPUAHTHI AJONITUBHONW KIETOYHON UMMYHOTEPAITHH
I JieYeHus B-KIEeTOYHBIX PpacCTPOMCTB CONPSIKEHBI C  CEPHE3HBIM PHUCKOM
HapyLICHUH TYMOPAJIbHOTO HMMYHHTETA, TIOCKOJIbKY YKa3aHHBIE KIIETKH HALEJIEHBI HA
AHTUTECHBI, JKCIIPECCHPYEMble HAa BCEX HIM Ha OonpmuHCTBE B-knetok. Takum
00pa3oM, TaKHe BApUAHTHI TEPANMU HE ABIIOTCA KIMHHUYECKU JKEIIATEIbHBIMH H,
COOTBETCTBEHHO, B JAHHOM OOACTH TEXHUKU COXPAHAETCA MOTPEOHOCTh B Oolee
3¢ (EeKTUBHBIX, IMATAMUX B OTHOLIEHHMH T'yMOPAJIbHOTO HMMYHHTETa BapHaHTaX

TCPAIH CBA3AHHBIX C B-kneTkamu COCTOSTHHM.

VY coBepImEeHCTBOBAHHBIE KOMITO3UIIMK M CITOCOOBI T aI0OTITUBHOW KIETOYHOU
TEPAIMH COTJIACHO OIHMCAHWI0 B HACTOANIEM JOKYMEHTE OOECIIEYHMBAIOT TOTYYECHHUE
TeHETHYECKH MOIU(UIMPOBAHHBIX HIMMYHHBIX 3()()EKTOPHBIX KIETOK, KOTOPBIE MOTYT
JIETKO OBITh Pa3MHOKEHBI, IEMOHCTPUPYIOT JOJITOCPOYHYIO TIEPCUCTEHTHOCTD i1 VIVO
W MEHEE MaryoOHO BJIHMAIOT Ha TYMOPAJIbHBIH HMMYHHUTET 33 CUYET HallelMBaHUA Ha B-
KIIETKH, OSKCIPECCHPYIONIHME aHTHTeH co3peBanus B-kmetok (BCMA, Ttaxke
m3BecTHBIM kKak CD269, wiM mpeacTaBUTENh cynepceMercTBa (haKTOpOB HEKPO3a

onyxomu 17; TNFRSF17).

BCMA mpeacraBnser cOOOH TIpeACTABHTENh CylnepceMeicTBa (HaKTOPOB
HEeKpo3a omyxon (cm., Harpumep, Thompson et al., J. Exp. Medicine, 192(1): 129-
135, 2000, w Mackay et al., Annu. Rev. Immunol, 21: 231-264, 2003. BCMA
CBA3pIBaeT akTuBupyromud B-kmetkn  daktop (BAFF) w  wunmymmpyrommit
npomudeparuro murana (APRIL) (ca., nanpumep, Mackay et al., 2003 u Kalled et al.,
Immunological Reviews, 204: 43-54, 2005). bema ommcana skcrpeccus BCMA B
HE3JIOKAYECTBECHHBIX KJIETKAaX, B OCHOBHOM B IUIA3MATHYECKHX KJIETKAX W
cyomomymAmmax 3pensix B-xnerok (cam., manpumep, 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; u Ng et al., J.
Immunol., 73(2): 807-817, 2004. Memmu ¢ gedpummmrom BCMA 310pOBBI, HX OpraHu3M
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CONEPKHUT  HOPMAJNbHOE  KONHYECTBO  B-KIeTOK, OJHAKO  BBDKHBAEMOCTH
JONTOKUBYIIUX KIETOK TUIA3MbI HapymeHa (ca., nanpumep, O'Connor ef 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 O0pma oOHapy’keHa IIOBCEMECTHO B
KJIETKaX MHOXKECTBEHHOHM MHEIOMBI M aApyrux mmMmdom, a Oemoxk BCMA Obin
OOHApy’K€H PANOM HCCIENIOBATENEd HAa TOBEPXHOCTH IIA3MATHYECKUX KIIETOK
CTPaJAONIUX MHOKECTBEHHOW MHEIOMOM manueHToB (cym., Hanpumep, Novak et al.,
Blood, 103(2): 689-694, 2004; Neri et al., Clinical Cancer Research, 73(19): 5903-
5909, 2007; Bellucci et al., Blood, 105(10): 3945-3950, 2005; u Moreaux et al., Blood,
703(8): 3148-3157, 2004.

CornacHo pa3nuuHbIM BapuaHTaMm peanusauuu peuentopsl CAR, coxeprkamnue
AHTUTENIO0 MBIOIM TMPOTHB mocienosarenbHocTell BCMA, BBICOKOI((EKTHBHBI 1O
cpapHeHnio ¢ CAR k BCMA, coaepkamiMMu KOHKPETHBIE TOCIEAOBATEIHHOCTH
AQHTHUTEI YEJIOBEKA;, JEMOHCTPUPYIOT YCTOMYUBOE PAa3MHOKEHHE i1 ViVo, PACIO3HAIOT
B-knetku uenoseka, skcnpeccupyromue BMCA; neMOHCTPUPYIOT LIUTOTOKCHYECKYTO
AKTUBHOCTh B OTHOLIEHUH sKcmpeccupyromux BCMA B-kneTok; U He TpOsABISAIOT
MPU3HAKOB MHIYKLIWU HUTOKHHOBOTO MITOPMA, MOTEHIMAIBHO JIETATBHOTO COCTOSTHUS,
MpH  KOTOPOM ILIMTOKHHBI, BBICBOOOXKIAEMbIE AKTHBHPOBAHHBIMH | -KJIETKAMH,

BBI3BIBAIOT  PE3KHMM  CUCTEMHBIMA  BOCHAIMUTEIBHBIA  OTBET, HMHHULMUPYIOIINHI

HEHH(EKITHOHHYIO JTUXOPAJIKY .

CornacHo omHoMy BapuaHTy peanusauuu npemnokeH CAR, copeprxamumii
aatutreno Mbmm TpotHB BCMA wmm ero aHTHTEeHCBSI3BIBAIOIIMK (parMeHT,
TPAaHCMEMOpPAHHBIM JOMEH, M OJWH WIH OONBIIEE YHCIO BHYTPUKICTOUHBIX

CUTHAJIPHBIX JOMCHOB.

CormacHoO OAHOMY  BapUaHTy pealiM3allid  MPEAJIO’)KEHa  HUMMYHHAas
s dekropHas KkieTka, TeHeTHYEeCKH MoaudunupoBaHHas s skcrpeccun CAR,
MPETyCMOTPEHHOTO HACTOSIIMM H300peTeHueM. T-kieTku, skcnpeccupyromue CAR,
Ha3piBatoTcA B HactosmeMm  JgokymeHTte CAR  T-knmetkamu wmm  CAR-

MOIA(UIUPOBAHHBIMU T-KIIETKAMH.
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CormacHO pa3nUuHBIM BapHaHTAM pEANH3alUU YKa3aHHbIE T€HETHYECKU
MOIU(ULIUPOBAHHBIE HMMYHHBIE  3(Q(EKTOPHBIE  KIETKH, TMPEXyCMOTPEHHBIE
HACTOSIIMM H300pETECHUEM, BBOJAT TALMEHTY, CTPAJAIOIIEMy CBA3aHHBIM C B-
KIIETKAMH COCTOSTHHEM, HAaIPUMEP, ayTOUMMYHHBIM 3a00JI€BAHHEM, CBA3aHHBIM C B-

KIICTKaMH, WIN B-kJ1eTOUYHBIM 3710Ka4€CTBEHHBIM HOB006p330BaHHeM.

[Ipu mpakTHYeCKOH peanu3alyy HACTOSIIET0 H300PETEHU TPUMEHAIOTCS, €CTTH
KOHKPETHBIM 00pa3oM HE yKa3aHO MHOE, CTAHAAPTHBIE METOJAbl XUMHH, OHOXHUMHH,
OPraHUYECKOW XHMMHH, MOJEKYJSIPHOH OHOJOTHH, MUKPOOHOJIOTHH, TEXHUKHU
pekomOuHanTHOM JIHK, TE€HETHKH, WMMYHOJOTHH W KJIETOYHOU OHOJIOTHH,
COOTBETCTBYIOIIUE YPOBHIO TEXHHKH, MHOTHE KOTOPBIX OIMCAHBI HIXKE B
WILTFOCTPATUBHBIX LENAX. Takue TEeXHUKH MOAPOOHO OMUCAHBI B OMYOJIMKOBAHHBIX
uctounnkax. CM., HampuMmep, pykoBoacTBa: Sambrook, et 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, o6HoBn. ot mrons 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, A 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 Taxoke MOHOTpaQHUH B )KypHAIAX, HATIPUMED,

B JkypHane Advances in Immunology.
OINPEJEJEHUA

Ecam ne YKa3aHO HHOC, BCC TCXHUYCCKUC W HAYYHBIC TCPMHWHBI B HACTOAIICM

AOKYMCHTC UMCHOT 3HAYCHUA, COOTBCTCTBYIOIIHUC O6IJ.[CI/ISB€CTHBIM JJI CIICHUAJINCTOB
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B OONACTH TEXHHWKH, K KOTOPOH OTHOCHTCS HACTOAINEE H300peTeHHe. XOTAd TpH
MPAKTHYECKON peaju3aliil WA TECTHUPOBAHWH HACTOSALIETO HW300pPETEHHA MOTYT
MPUMEHATHCS JHOOBIE CIIOCOOBI M MaTEepHANbl, AHATIOTWYHBIE WM >KBUBAJICHTHBIC
MPEACTABIICHHBIM B HACTOALIEM JOKYMEHTE, B HACTOSIIEM JOKYMEHTE OIHCaHbI
MPEANOYTHTEIbHBIE BAPUAHTH PEAM3ALUN KOMITO3UIMH, CTIOCOOOB W MAaTEPHAJIOB.
Hwxke npuseneHsl onpeneneHuss TEPMHHOB, HCIOJIB3YEMBIX JUIA LIEJIEW HACTOALLETO

HM300peTEHUS.

@opMBl €AMHCTBEHHOTO YHWCJA, B TOM YHUCJE MNPEABAPAEMBIE OIMPEACICHUEM
«YKa3aHHBIN(as1,0€,bI€)» HCIONB3YIOT B HACTOSAIIEM JOKYMEHTE I O0O003HAYCHUS
OJHOM W OOJIee YeM OJHOH (m.e. 0 MEHBIICH MEpe OJHOM, WA OTHOW HIH 0OJIee)
rpaMMaTHYECKUX EIUHUI] YKAa3aHHOTO OOBbeKkTa. Hampumep, «31eMEHT» O3HA4aeT

OJHH 3JICMCHT, HJIKX OJTHH WJIH 0o0J1ee IJIEMEHTOB.

VYkazaHue ambTCPHATHBBI (Hanpumep, YHOTPEONECHUE «HIW») CIEIYeT
MOHUMATh KAaK OOO3HAYECHHE OJTHOM, OOCHUX WM JHOOOM KOMOMHAIIMH YyKa3aHHBIX

aJbTEPHATUB.

Tepmun «w/wnmm» cneayer NMOHMMATh Kak OOO3HAYCHHE OJHOW WM 00EHX

YKa3aHHbIX aJIbTCPHATHB.

B HacTosmemM MOKYMEHTE TEPMHH IPUOMZUTEIIBHO», HIH (IPUMEPHO
OTHOCUTCS K KOJIMYECTBY, YPOBHIO, BEJIMYMHE, YHCIy, 4YacTOTE, TMPOIICHTY,
Pa3MEpPHOCTH, pa3Mepy, 3HAYCHHIO, MAacCe WM JJTMHE, Bapbupyromemy(ei) no 15%,
10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2% wumu 1% OTHOCHTENBHO pedepeHCHOTO
KOJIMYECTBA, YPOBHSA, BEJTHYHHBI, YHCJIA, YACTOTHI, TIPOIIEHTA, PA3MEPHOCTH, pasMepa,
3HAYEHUs, MacChl WiW JUTHHBL. COTJIaCHO OJHOMY BApHAHTY PEATH3AIUH TEPMHUH
CTPHONH3UTEIIBHOY, WA «IIPUMEPHO» OTHOCHTCSA K JHAMA30HY KOJIMYECTBA, YPOBHS,
BEJTUYHMHBI, YUCIIA, YACTOTHI, TPOIIEHTA, PA3MEPHOCTH, pa3Mepa, 3HAUYECHUS, MACCHI WJTH
JUTHHBL, cooTBeTCTBYIOIEMY + 15%, + 10%, = 9%, + 8%, + 7%, + 6%, £ 5%, + 4%, +
3%, £ 2% wmm + 1% oTHOCHTETHHO peepPEHCHOTO KONHYECTBA, YPOBHS, BEJTUYHHBI,

quclia, 4aCTOThI, IPOUCHTA, Pa3MCPHOCTH, pa3MCpa, 3HAUYCHUA, MAaCChl UJIH IJIMHbBI.
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Be3ne B TeKcTe HACTOAILIETO OMMCAHMS, 3a MCKIIIOUEHHEM CIy4aeB, Korja
KOHTEKCT  MMOJAPa3yMEBA€T HWHOE, TEPMHUHBI  «BKIIOYAET», «COJIEPKHUT» H
«COAEp KaLUiD) MOAPA3yMEBAIOT BKIFOUEHUE O3HAYEHHOI'O 3Tala WIH 3JIEMEHTA, WU
TPyHNBl 3TaloOB WM 3JEMEHTOB, 0€3 HCKIIOYEHHS TI000TO APYyroro 3Tama WIiH
3J€MEHTAa, WM TPyIIbl 3TanoB WM 31eMeHTOB. Ilox «cocTodAmum  H3»
MOAPA3yMEBAIOT BKIIIOUEHHUE C OFPAHUYEHUEM DJIEMEHTAMHM, MEPEYUCICHHBIMU ITOCIIE
BBIPAKEHUA «COCTOAIMUN H3». COOTBETCTBEHHO, BBIPAKEHUE «COCTOSIIMM H3»
VKa3bIBAE€T HAa TO, YTO MEPEUYHCIICHHBIE JJIEMEHTHI SIBISIOTCS HEOOXOIUMBIMU WIH
00s13aTeNbHBIMH, U APYTHUE STIEMEHTHI IPUCYTCTBOBATh HE MOTYT. [loa «cocToAmmMm 1o
CYLIECTBY H3» TMOAPa3yMEBAIOT BKIIOUEHHUE JFOOBIX 3JIEMEHTOB, IEPEUUCICHHBIX
MOCJIE YKA3aHHOTO BBIPAKECHUS, U OTPAHUYCHHME IPYTHX 3JIEMEHTOB, HE BIMAIOIINAX
WM HE BHOCAINMX BKJIAJ B AKTUBHOCTh WIIM ACHUCTBUE, ONMHUCAHHOE B HACTOALIEM
OMMCAHUU [  TIEPEUYUCICHHBIX 3eMEHTOB. (COOTBETCTBEHHO, BBIPAKCHUE
«COCTOSIIMM MO CYIIECTBY M3» MOKA3bIBACT, YTO MEPEUUCIICHHBIE 3JIEMEHTBI ABIAFOTCS
HEOOXOMUMBIMH WM O0A3aTE€IBHBIMH, OJHAKO OTCYTCTBYIOT JpPyTHE 3IIEMEHTHI,
CIIOCOOHBIE TIO0 CYIIECTBY BIMATh HA AKTHBHOCTh WJIM JCHCTBHE TEPEUHCIICHHBIX

QJIEMCHTOB.

Bo Bcex pasgenax HacCTOSIIETO ONHUCAHUS YIIOMHUHAHHME «OJHOTO BapHaHTa
peanuzaluuy, «BapUaHTa peaM3alMW», «KOHKPETHOTO BapHaHTa peaTu3alum»,
«POACTBEHHOTO BapUAHTA PEANM3ALUN», «OIMPEIEJIECHHOTO BapHaHTa pealu3alum,
«JOTMOJIHUTEIbHOTO ~ BapHaHTa  pealM3allMW» WM  «JAJIbHEWINEr0o  BapUaHTa
peanu3anyumy WA UX KOMOWHAIIMKA O3HAYAET, YTO KOHKPETHBIA MPHU3HAK, CTPYKTYpPa
WM XapPaKTEPUCTHKA, ONHCHIBAEMBIH(ast) B CBA3M C YKAa3aHHBIM BapHAHTOM
peanu3anuy, BKIFOYEH(a) 0 MEHBIIEH MEePE B OJJUH BAPHAHT PEATU3AIMHA HACTOSIIETO
n3o0peTeHnsa. COOTBETCTBEHHO, TIEPEYUCIICHHBIE BBIIIE BBHIPAKEHUS, HCIIONb3YEMBbIC
r7Ie-Mi00 B TEKCTe YKA3aHHOTO OIHMCAHUsA, HE OO0SI3aTEIbHO BCETra OTHOCATCA K
OJHOMY M TOMY JK€ BapHaHTy peanu3auuu. KpoMme TOro, KOHKpETHbIE MPU3HAKH,
CTPYKTYPHI HITH XaPAKTEPUCTHKHA MOTYT OBITH CKOMOMHHPOBAHBI JIFOOBIM TIOIXOAAIIAM
00pa3oM B OJHOM WJIH Oojiee BapuaHTax peanm3ammu. CleayeT TakKe MOHAMATh, YTO
MPSIMOE PACKPBITHE MPU3HAKA B OJHOM BapHAHTE PEANM3ALUU CIYKUT OCHOBAHUEM

AJId HCKITIOYCHHUA YKAa3aHHOTO IMPHU3HAKa B KOHKPCTHOM BaPpHAHTC pCaln3aliuu.
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XHUMEPHBIE AHTUTEHHBIE PEIIENITOPLI

CornacHO pasTUYHBIM BAPHAHTAM PEATU3ALUN TIPEATIOKEHBI T€HETHYECKH
CKOHCTPYHUPOBAHHBIE PELETITOPHI, TEPEHAMIPABIIIOIIUE IIUTOTOKCHYHOCTh HMMYHHBIX
3¢ (eKTOPHBIX KIETOK Ha B-kimeTku. YKa3aHHbIE TEHETHYECKH CKOHCTPYHPOBAHHBIC
PELIETITOPBI, HA3BIBAIOTCA B HACTOSIMIEM JOKYMEHTE XHMEPHBIMH AHTUTE€HHBIMH
peuentopamu  (CAR). CAR mnpenctaBnsior coOOM MOJNEKYJIbI, COYETAIOIINE
cerM(pUIHOCTh AHTHTENA B OTHOIIEHUH TpeOyemoro antureHa (nanpumep, BCMA) ¢
AKTUBUPYIOIIMM T-KIETOYHBIH PELENTOP BHYTPUKIETOYHBIM JOMEHOM, B (opme
THOPUAHOTO O€Nika, KOTOPBIH JEMOHCTPHUPYET CHEHU(PUUYECCKYIO HAMPABICHHYIO
npotusB BCMA KJIEeTOYHYyX0O HMMMYHHYKO AaKTHBHOCTb. B HacTodmeM JOKyMEHTE
TEPMHUH «THOPHIHBIN MM «XHMEPHBII» OTHOCHTCS K COCTOSALIMM M3 YaCTEH Pa3HBIX

oenxoB wm JJHK pasHOro mporucXoskaeHUs] MOJIEKY JTaM.

CAR, MPETyCMOTPEHHBIE HACTOALIAM U300peTeHHEM, coJepkar
BHEKJIETOYHBIH JOMEH (TaKK€ HA3bIBAEMBIM CBA3BIBAIOIIUM JOMEHOM  HIIH
AHTUTCHCIICIIM(PUIECKUM CBSI3BIBAIOIHAM JOMEHOM), KOTOPBIH CBs3biBaeTcsa ¢ BCMA,
TPAHCMEMOPAHHBIA JOMEH M BHYTPHKJICTOYHBIH CHUTHAJIBHBIA JOMEH. AKTHBALIHAS
antureHcBaspiBaromero aHtu-BCMA-momena CAR ¢ momompro BCMA  Ha
MOBEPXHOCTH IIENICBOM KieTku mnpuBoguT Kk arperammm CAR  w  gocrtaBke
aktusupyromero crtumyna B CAR-coaepxkaiyro kinetky. OCHOBHOM XapaKTePUCTHUKOMN
peuentopoB CAR sBisercs ux cmocOOHOCTh K TIEPEHANPABICHHIO CIIEIU(UIHOCTH
WMMYHHBIX 3((EKTOPHBIX KIETOK, C 3allyCKOM TaKHM O0pa3oM mponudepauu,
MPOAYKIMHA IMTOKWHOB, (aromro3a WX CHHTE3a MOJIEKYJ, KOTOPhIE MOTYT
OTIOCPEAOBATh KJIETOYHYK CMEPTh SKCOPECCUPYIOIIEH LENECBOW AHTUTEH KIETKH
HE3aBUCUMBIM OT TJAaBHOTO KoMmimiekca rtucrocopmectumoctd (MHC) oGpasowm,
3aJIeUCTBYS CTIOCOOHOCTD K KIIETOYHO-CTIEH(PUIECKOMY TApTETHHTY
MOHOKJIOHAJIBHBIX AHTHTEJ, PACTBOPUMBIX JIMTAHAOB WIIH KJIETOYHO-CTIEIH(UIECKUX

KOPCICIITOPOB.

CornacHo pa3nuyHbiM BapuaHTam peanuzauud CAR coAepKUT BHEKIETOUHBIN

CBSI3BIBAIOMIMM JIOMEH, KOTOPBIH COJEPKHUT CHEIHU(PUICCKUN CBS3BIBAIOIINA TOMEH
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agtuTrena Memmu npotuB BCMA; TpaHcmMeMOpaHHBIM [TOMEH, OJWH WM OoJee
BHYTPHUKJIETOYHBIX KOCTUMYJIMPYIOIIMX CHTHAJIBHBIX JOMEHOB, M IEPBUYHBIN

CUTHAJILHBINA JOMEH.

CormacHo  KOHKpeTHbIM  BapuaHTam  peamusauuu  CAR  coaepxut
BHEKJICTOYHBINA CBA3BIBAIOIIMM JTOMEH, KOTOPBIM COAEPKUT QHTUTEIO MBIIIU IPOTHB
BCMA wumu ero aHTHreHCBS3BIBAIOIMK (PparMeHT; OJWH WK OOJee IMapHUPHBIX
JOMEHOB WJIH CTICHCEPHBIC TOMEHOB;, TPAHCMEMOPAHHBIN JTOMEH, BKITIOUYAIOIUN OJIUH
WM 0oJiee BHYTPUKIECTOYHBIX KOCTHMYJIHMPYIOIIUX CHUTHAIBHBIX JOMEHOB, H

MEPBUYHBINA CUTHAJIBHBIN JIOMEH.
CBA3BIBAIOLLII JOMEH

CormacHO  KOHKPETHBIM  BapHaHTaM  pPealiM3allid, MPeayCMOTPEHHBIE
HactoamuM m300pereHueM CAR comepskaT BHEKIIETOYHBIM CBS3BIBAIOIIMH JIOMEH,
KOTOPBIM BKJIFOYAET aHTUTENO MbIMH NpoTHB BCMA unmm ero aHTUreHCBsI3bIBArO NN
¢parmenT, crnenupUYeCKH CBsA3bIBarOnIMiics ¢ moimunentuaoM BCMA uenoseka,
JKCIpeccupyemMoM Ha B-knetke. B HacTosmemM JOKyMEHTE TEPMHUHBI «CBA3BIBAKOIIUM
JIOMEH», «BHEKJIICTOYHBIH JOMEH», «BHEKJICTOYHBIM CBSA3BIBAIOIIHH JOMEHY,
«AQHTHTeHCTIETA() HUECKHM CBSI3BIBAIO I JTOMEH» H «BHEKJICTOYHBIH
AHTUTCHCTICIIM(DUYCCKHUI CBA3BIBAIOIIHA JTOMEH» HCIIOB3YIOTCS B3aUMO3aMEHIEMO;
yKa3aHHBIH JOMEH obOecmeunBaeT crocoOHOocTh CAR criermuduyecku CBA3BIBATHCS C
MPEACTABISAIONMIUM HMHTEPEC IIENEBBIM aHTUreHOM, Hampumep, BCMA. Vkazauubrit
CBA3BIBAIOIMIMK  JOMEH  TMPOUCXOAUT M3  €CTECTBEHHOTO, CHHTETHYECKOTO,

MNOTYCHHTCTUICCKOTO UITH pCKOM6I/IHaHTHOI‘O HCTOYHHKA.

Tepmunsl «cnemmpruyeckoe CPOACTBO K CBA3BIBAHUIOY), WU «CTIENU(UIECCKU
CBA3BIBACT», WM  «CIECOU(UYECKH  CBA3BIBACMBIN», WIH  «CIeU(HYecKoe
CBA3BIBAHUEY», WIH «CTIEHU(UIECKH HAIETICH» B HACTOSMIEM JOKYMEHTE OMUCHIBAIOT
cBa3pIBaHUE aHTHTENa MpoTHB BCMA WM €ro aHTHTeHCBA3BIBAIOMIETO (hparMeHTa
(wmu copepskamero ero CAR) ¢ BCMA ¢ Goree BRICOKHM CPOJICTBOM K CBSI3BIBAHHIO
(apdunbOCTRIO), Yem (QoHOBOE cCBA3bIBaHWE. CBA3BIBAIOMIMKA JOMEH (WK

coaep:xkamui cpsa3biBaronuil gomeH CAR, wiu copepkaiiuii CBA3BIBAIOIINM JIOMEH
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THOpHIHBIA O€NoK) «cmenupudecku cBasbiBaeTcs» ¢ BCMA, ecnu OH cBA3BIBacTCA
i coenunsercs ¢ BCMA co cponctsom (addpuHHOCTHIO) MiH ¢ KoHCTaHTOH K, (m.e.
PABHOBECHOM  KOHCTAHTOW  CBA3BIBAHUS JUII  KOHKPETHOTO  CBSI3BIBAIOIIETO
B3aMMOJCHCTBHA, BBIPAKEHHOW B eauHHMLEAX 1/M), HampuMep, MPEBBIIAOMEN WITH
PaBHOM TPHUOTUZUTENBHO 10° M. Cormacro HEKOTOPBIM BapHaHTaM pealU3aLHH
CBSI3BIBAIOMIMKM JOMEH (WM COACPXKANIMK €ro THOPHIHBIM OCJIOK) CBS3BIBAETCS C
MHUIICHBIO ¢ KOHCTaHTOM Ka, mpeBbImaromen i paBHOW MPHOIU3UTETBHO 10° M7,
10" M7, 10° M7, 10° M7, 10" M7, 10" M7, 10" M mim 10° M. Tepmun
«BBICOKOA( (D UHHBIE) CBA3BIBAIONINE JOMEHBI (MJIH COAEPKAIIHE UX OTHOIECTIOYCHHbIC
rUOpUAHBIE OENKH) OTHOCHUTCS K CBA3BIBAIOIIMM JOMEHAM, OTJIMYAFOLITUMCS
KOHCTaHTOM K,, cocTaBiAONIEH MO MEHBIEH Mepe 107 M'l, [0 MEHBILEH Mepe 10° M
! mo meHsImeit Mepe 10° M, o membreit Mepe 10" M, mo membureit Mmepe 10" M,

1o menpmeii mepe 10”2 M™, o mensmeii mepe 10" M mmu Goree.

Kak Bapumanr, adp¢duHHOCTP MOXKET OBITH ONpEAeTcHA Kak pPaBHOBECHASA
KoHcTaHTa juccormanui (Kgq) KOHKPETHOTO CBA3BIBAIOINETO B3aUMOICHCTBUS B
equHuIax M (Hanpumep, ot 10° M g0 105 M, wmu wmenee). AddunHOCTD
MOJIMTIENTHIHBIX ~ CBA3BIBAIOMMX J0MeHOB H OenkoB CAR B COOTBETCTBHHM ¢
HACTOSAIMMM HW300PETEHHEM MOKET OBITh JIETKO OMNpeAeliecHa ¢ TMPUMEHEHHUEM
CTaHAAPTHBIX TEXHUK, HAIpUMEP, KOHKYPEHTHOTO NOA ELISA
(mmmyHO(EepMEeHTHOTO TBEpAOGA3HOTO AaHAW3a), WJIH TIOCPEACTBOM AaHAIK3a
CBSI3BIBAHUS, WITH 3aMEIIAIONIETO AHAIA3a C MPUMEHEHHEM MEYEHBIX JIMTAHIO0B, HITH C
MPUMEHEHHEM YCTPOHUCTBA TOBEPXHOCTHOTO IUIA3MOHHOTO PE30HAHCA, TAKOTO Kak
Biacore T100, mnpemmaraemoro Biacore, Inc., Ilmckaraysi, Hpro-/[xepcu, wmm
TEXHOJIOTHH OTNTHYECKHX OmoceHcopoB, Hampumep, cuctembl EPIC mmu EnSpire,
npemraraembix Corning u Perkin Elmer, cooTBeTcTBeHHO (CM. makoiwe, HampuMep,
Scatchard et al. (1949) Ann. N.Y. Acad. Sci. 51:660; marenter CIITA Ne5283173;

No5468614, a Takke SKBUBAJICHTHBIE).

CornacHO OJHOMY BapHAHTy peEAIHM3alUd CHEHH(PHIECKOE CPOACTBO K
CBA3BIBAHUIO TPHUOTU3UTEIFHO B 2 pa3a TmpeBbmIacT (OHOBOE CBI3BIBAHHE,

MPUONU3UTENHHO B 5 pa3 MpeBbImaeT (HOHOBOE CBIA3BIBAHHE, MPUOIU3HTENHHO B 10
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pa3 mpeBbImacT (POHOBOE CBA3BIBAHHE, NPHOMH3UTETPHO B 20 pa3 MpeBBIIIACT
(oHOBOE CBA3BIBaHHE, MPUOMH3UTENHHO B 50 pa3 mpeBbImacT (JOHOBOE CBI3BIBAHHE,
npuOm3uTensHO B 100 pa3 mpeBbimaeT POHOBOE CBA3BIBAHUE, WIIH MPUOTH3UTETHHO B

1000 pa3 nnm 6o7nee mpeBsIIacT (POHOBOE CBA3BIBAHHUE.

CornacHO KOHKPETHBIM BAPUAHTAM PEATH3AIMH BHEKJICTOUYHBIA CBS3BIBAFOIIINI
nomeH CAR coaep)KUT aHTUTENO WM €r0 aHTUT€HCBA3BIBAOINUEN (pparmMeHT. TepMuH
«aHTHUTEJ0» OTHOCHTCS K CBS3BIBAIOMIEMY AareHTy, KOTOPBIM TPEICTABISAET COOOM
MOJIUTIETITH], COJIEPKAIMUNA TI0 MEHBIIEH MepEe BapHaOEIbHYIO0 00NacTh JIETKOW LEMH
WA TSDKETOW TEMd WMMYHOTJIOOYJIMHA, CHEHU(UYECKH PACHO3HAIOUIYI0 U
CBSI3BIBAIOLIYIO STMTON AHTHICHA, TAKOTO KaK TENTHJ, JHUMHJ, IOJMCaXapuj WM
HYKJIEMHOBAas KHUCIIOTA, COJEPIKAIIET0 AHTHICHHYI0 JETEPMHHAHTY, TaKyl Kak

pacno3HaBacMble IMMYHHOM KJIETKOM.

«AHTHTEH (Ag)» OTHOCHTCS K COEIMHEHHIO, KOMIIO3HMIMH HWIIM BELIECTBY,
KOTOPOE(BIH, as1) MOKET CTHUMYJIMPOBATH CHHTE3 AHTHTEN WU T-KIIETOYHBIA OTBET Y
’KUBOTHOTO, B TOM YHCJI€ K KOMIO3ZHUIHUAM (HApuMep, KOMITO3UIUH, BKIFOYAIOIIEH
crenrpHUECKU CBA3AHHBIN C PAKOBBIM 3a00JI€BAaHHEM OE€JIO0K), HHBEIHPYEMbBIM HITH
MPOHHUKAIOIIHM B OPTaHK3M >KHBOTHOTO. AHTHI€H BCTYNAET B PEAKIUH C MPOIYKTaMHU
CHEIM(PUIECKOTO TYMOPAIBHOTO WM KIETOYHOTO HMMMYHHTETa, B TOM YHCIIE
WHIYLHPYEMBIMH TETCPOJOTHYHBIMH AHTHICHAMH, TAKHMH KaK pPACKPBITBIE B
HACTOSATIEM ONMUCAHUHM aHTHUTEHBI. COTJIACHO KOHKPETHBIM BapHAHTAM PEATH3ALNH

LIEJICBOM aHTUTEH MPEACTABIIET coO0M muTom noymmentuaa BCMA.

TepMuH «ANUTOI) WM «AHTHTEHHAS NETEPMHUHAHTA» OTHOCHTCA K 00NacTH
AHTHTEHA, C KOTOPOH CBS3BIBACTCA CBA3BIBAIONIMM AreHT. OMUTOMBI MOTYT OBITh
00pa30BaHbBl PACTIONOKEHHBIMH KaK TOCJIEIOBATENIFHO, TaAK W HE TIOCIIEIOBATEIHHO
AMHUHOKHCJIOTAMH, CONMMKEHHE KOTOPHIX 00ECTIEUNBAETCS TPETUIHOH YKIIAJAKOU OeIKa.
OmuTombl, 00pa3oBaHHBIE TMOCIEAOBATEIPHPIMA AMHHOKHCIIOTAMH, KaK TPABHIIO,
COXPaHAKOTCA NP BO3ACUCTBUU JCHATYPUPYIOLIMX PACTBOPHUTENEH, TOrga Kak
STUTOTBI, 0OPA30BAHHBIE 34 CUET TPETHYHOW YKIAJIKH, KaK MPABUIIO, YTPAYUBAIOTCA

npu 00pabOTKEe ACHATYPUPYIONIMMH PACTBOPUTEIHIMH. OTHTON, KaK TPABHIIO,
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BKITIOYAET MO0 MEHBIIEH Mepe 3, Yamie 1Mo MEHbBIIEH Mepe S5, MpUOIM3HTENbHO 9, Win
npuOMu3uTenbHO  8—10  aMHMHOKHCIOT B  YHUKAIbHOH  NPOCTPAHCTBEHHOM

KOH(OpMAIHH.

AHTHTENa BKIIOYAIOT AHTHTCHCBA3BIBAIOIIME (parMeHThl, TakWe Kak Ig
BepOmoaoBeix, Ig NAR, Fab-pparmentsr, Fab’-parmentsr, F(ab)’2-pparmenTtsr,
F(ab)'3-¢pparmentsr, Fv, omnomenoueunsie Fv-Oemku («scFv»), Ou-scFv, (scFv),,
MHUHHTEJIA, JWATeNla, TPHATeNia, TeTpareja, CTAOWIW3UPOBAHHBIE IUCYIb(PUIHBIMU
cBa3samu  Fv-Oenkm  («dsFv»), omnomomenneie anturena (sdAb, wHaHoTENno) wu
(parMeHTBl TIOTHOPA3MEPHBIX AHTHUTEN, OTBEYAIOIIME 3a CBSI3bIBAHUE AHTHUTCHOB.
TepmuH Tarke BKIIOYAET TEHETHYECKH CKOHCTPYHPOBAaHHBIE (OPMBI, TaKHE Kak
rUOpUIHbIE  aHTHTENa  (HAIpUMEpP, TYMAHU3UPOBAHHBIE AHTHUTENA  MBIIIN),
TeTEPOKOHBIOTATHBIE AHTHTENA (HAmpuUMep, Owucrermduyeckre aHTHUTENa) M HX
aHTUTEHCBA3bIBafoImuUe GparMeHTsl. CM. Takke: KaTamor U cnpaBouyHuk 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 OyaeT MOHATHO CHEMATUCTY B JAAHHOW OOJACTH TEXHHUKH W COTJIACHO
OTIMCAHWIO B TEKCTE HACTOAIETO IOKYMEHTA, TOJHOE AHTHUTEIIO COJEP)KHT JIBE
TSOKEITBIX LETH W JBE JIETKUX mend. Kakmas Tshkenas mermb COCTOUT U3 BapuaOEITbHOM
00nacTH W TEPBOH, BTOPOH M TPEThEH KOHCTAHTHBIX OOJIACTEH, a KaKmas TsOKemas
LEIMb COCTOMT W3 BapuHaOenbHOW 00NAacTH W KOHCTaHTHOW oOmacth. Tspkenble 1enw
MJIEKOTTUTAFOTIMX KIIACCH(PHUIMPYIOT HA LIETH u . Jlerkue menu
MJIEKOTTUTAIOIIMX KIacCHPUIMPYIOT HA Wik . IMMYHOTTIOOYJTMHBI, COIEpIKaIIIHe
TSDKEITBIE TETTH , M, Pa3IENAIOT Ha KJIACCHI HMMYHOTTIOOYJIMHOB
(Ig)A, IgD, IgE, IgG u IgM. IlonHoe aHTHTENO HWMeeT «Y»-00pasHyro (opmy.
OcHoBanue «Y» COCTOUT M3 BTOPOU M TPEThEH KOHCTAHTHBIX 00NacTel (M, B Cllydae
IgE u IgM, yeTBepTO¥ KOHCTAHTHOW OOJACTH) ABYX TSHKENBIX ILIETIEH, COETUHEHHBIX
APYT C IPYyTOM; B MAapHHUPE POPMHUPYIOTCS TUCYIBPHUIHBIE CBA3H (MEKIIETIOUECUHBIE).
Tsoxenple memm , ©W  COJAEPKAT KOHCTAHTHYKO O00JIAacTh, COCTOAINYIO W3 TPEX
TAHACMHBIX (PACIONIOKEHHBIX HA OJHOW TPSAMOW) JOMEHOB Ig, W ImapHUPHYIO

001acTh, 00ECTIEYHBAIOIIYIO JIOTIOJIHATEIPHYI0 THOKOCTH, TSKENbIC IIETH "
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coAep:KaT KOHCTAHTHYIO OOJIACTh, COCTOSINYI0 M3 YETBIPEX HMMYHOTIOOYITHHOBBIX
JOMEHOB. BTopas u TpeThbs KOHCTAHTHBIE O00JAcTH Ha3bBarOTCH «aomerHoM CH2» u
«aomernom CH3», coorBercTBeHHO. Kaskmoe «mmedo» Y BKIIOYaeT BapHAOEITbHYIO
005acTh W TEPBYI0 KOHCTAHTHYIO OOJIACTH OJHOW TSDKEJIOW IIETH, CBS3aHHOM C
BapuUaOCTbHBIMH W KOHCTAHTHBIMH OOJIACTSMH OIHOW JIETKOW 1erw. BapuaOenbpHbie

00J1aCTH NETKUX U TAKEIIBIX I.[GHCI‘/'I OTBCYAIOT 34 CBA3bIBAHHUC AHTHUI'CHOB.

BapuaGenpHple 00aCTH JIETKUX U TSHKENBIX LETEH COMEP)KAT «KAPKACHYIO»
007acTh, TEPEMEKAEMYI0 TPEMs TUIMEPBAPHAOCTBHBIMH  OOJIACTAMH, TaKKE
HA3BIBAEMBIMH  OTPEACITSIOIMMMH  KOMIUIEMEHTAPHOCTH  OONIACTAMK»,  HWIIH
«oomactamu  CDR». O6Gmacru  CDR  wmoryr OBITh  ONpEnENeHbl  HWIH
WICHTH(HIUPOBAHBI C TPUMEHEHHEM CTAHAAPTHBIX CIIOCOOOB, HANpPUMEP, Ha
OCHOBAHHMH TIOCJIETOBATEILHOCTH B COOTBETCTBHH ¢ cuctemou 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. ucrounuk: Kabat et al., Sequences of Proteins of
Immunological Interest, U.S. Department of Health and Human Services, 1991,
BKITFOYCHHBIH B HACTOSIIMH JOKYMEHT TOCPEJACTBOM CCHUIKH), WJIH HAa OCHOBAHHHU
CTPYKTYpHI B cooTBeTcTBHH ¢ cuctemor Chothia ef al (Choithia, C. and Lesk, AM., J
Mol. Biol., 196(4): 901-917 (1987), Choithia, C. et al, Nature, 342: 877-883 (1989)).

[TocnemoBaTeNPHOCTH KAPKACHBIX OOJACTEH PAa3HBIX JIETKHX WM TSDKEITBIX
IEned OTHOCHUTEIIPHO KOHCEPBATHBHBI Y OJHOTO BHJIA, HANPUMEP, y YEIOBEKA.
KapkacHas oOmacte aHTHTENa, TO €CTh KOMOHMHAIMS KAapKACHBIX OOJACTEH
COCTABIIFOIINX AHTUTENO JIETKUX W TSKENBIX TETCH, CITYKUT T TIO3HITHOHHPOBAHUS
u BoipaBHuUBaHHA oOjactedi CDR B Tpexmepnom mnpoctpanctBe. O6mactu CDR
OTBEUAIOT B MEPBYIO OYEPEIb 3a CBs3bIBaHWE ¢ >mUTONOM aHtureHa. Oomactu CDR
KakIoM menu, kak mpaBuio, HaseBaroTca CDR1, CDR2 u CDR3; nymepauus
HAYMHAETCS TOCTIeA0BaTebHO ¢ N-KoHIA; st KoHkpeTHou oonmactu CDR Takke, kak
MPABHUIIO, YKA3bIBAIOT IIETh, B COCTABE KOTOPOU OHA JIoKanu3oBaHa. COOTBETCTBEHHO,
obnmactu CDR, pacmonoxeHHbIe B BapHAOEIIbHOM JIOMEHE TDKEJIOW LEMA aHTHTENA,
HazeBaroTcss CDRH1, CDRH2, u CDRH3, a o6mactu CDR, pacmonoskeHHbIE B

BapuaOEITbHOM JIOMEHE JIeTKOW mermm aHTthtena, HasearoTcs CDRL1, CDRL2 u
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CDRL3. AmdTHTENna ¢ pa3HOW CHEHU(PUIHOCTHIO (M.e. COAEpKalIue pPa3HbIC
KOMOMHHPYIOIIHE CANTHI JUIA PA3HBIX AaHTUTEHOB) conepkar pasHeie CDR. Xots
AQHTHUTENA PA3IHYAIOTCS MEXKIY co00H mmeHHO obOnacTsamu CDR, mumnis orpaHUYeHHOE
YUCJIO TIOJOKEHHH AaMHHOKHCIIOT B coctaBe obOmactedi CDR HemocpeacTBEHHO
BOBJICUCHO B CBSI3bIBAHME AHTUTEHA. Y Ka3aHHBIE MOJIOKEHUA B cocTtaBe oomactedt CDR
HA3BIBAIOT ompeessomumMu crieruduaaocts octatkamu (SDR). UnmnmroctparusHbIe
npuMepsl oomactedt CDR nerkux memei, KOTOpbIE MOAXOIAT I KOHCTPYHPOBAHUA
rymanuszupoBanHeix CAR k BCMA, npeaycMOTPEeHHBIX HACTOSIIUM H300PETEHUEM,
BKIIIOYAIOT, HE OIrPAaHUYMBASCh MEPEUYUCICHHbIMU, TocnenoBaTenbHocTH CDR,
npenctasinenneie B SEQ ID NO: 1-3. MmmoctpatuHble mpumeps! oomactedt CDR
TSDKENBIX LETeH, KOTOPBIE MOAXOMAT JJIs1 KOHCTPYHUPOBaHHA ryMaHu3upoBaHHbIx CAR
k BCMA, mnpenycMOTPEHHBIX HACTOSIIMM HM300PETEHHEM, BKIIOYAIOT, HE
OTPaHUYMBAACH YKa3aHHBIMU, TocneaoBatenbHOCTH CDR, npencrasnennsie B SEQ ID

NO: 4-6.

Tepmunsr «VH» wmm « VH» oTHOCATCS K BapuaOenbHOH OOJIACTH TKEIOH
e UMMYHOTJIOOYJIMHA, B TOM uucie aHtutena, Fv, scFv, dsFv, Fab wnu apyroro
(parMeHTa aHTHTENA COTJIACHO OMUCAHMIO B HACTOSAIEM JOKyMeHTe. TepMuusr « VLy»
i «VL» OTHOCATCA K BapuaOeIbHOM 00JIACTH JICTKOM IEMH HMMYHOTJIOOYJIHHA, B
Tom umcie anturena, Fv, scFv, dsFv, Fab wmm napyroro ¢parmenTa anturena corimacHo

OMHUCAaHHUIO B HACTOAIICM JOKYMCHTC.

«MOHOKIOHAIBHOE AHTUTETIO MPEACTABIAECT co0oi AHTUTEJNO,
MPOAYIUPOBAHHOE OJHHUM KIIOHOM B-TMMQOIMTOB WM KIETKOHW, KOTOpas Oblia
TpaHC(UIMPOBAHA TE€HAMH JIETKMX W TOKENbIX [EMed OJHOTO aHTHTEJA.
MOHOKIOHATBHBIE AHTHUTENA TIOJyYAOT C TPUMEHEHHEM CII0OCOOOB, H3BECTHBIX
CHEeIMATNCTaM B JAHHOW 00JIaCTH TEXHHUKH, HATIPUMED, Iy TEM TIOTYYECHHS THOPUIHBIX
NPOAYLHPYIOIIUX AHTHUTENA KIETOK ITOCPEICTBOM CIMSAHUA KIETOK MHEIIOMBI C
AMMYHHBIMM  KJIETKAMH CEJIE3¢HKH. MOHOKIIOHAJbHBIE AHTUTENA  BKIIOYAIOT

TYMaHU3HUPOBAHHBIC MOHOKIIOHAJIbHBIC aHTUTCIIA.
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«'uOpumHOE AHTUTENO» COACPKUT KapKaCHbIE OCTATKH OJHOTO BHJA,
HampuMmep, ueioBeka, W ooOmactu CDR (koTopwle, Kak mpaBujIo, OOCCIICUHBAIOT
CBSA3BIBAHWE AHTHUTEHA) IPYyroro BuAa, Hampumep, MbimH. COTJIacHO KOHKPETHBIM
MPEANOYTUTENIbHBIM BapuaHTam peanusauud CAR, mpeaycMOTpeHHBIM HACTOAIIUM
M300peTeHHEM, COACPIKUT AHTHUTECHCTIENU(DHUECKHA CBSI3BIBAIOIIUN JOMEH, KOTOPBIN

MPEACTABIIAET COOOM THOPUIHOE AHTUTEIIO WITH €TO AHTHUTE€HCBA3bIBAIOIIUHN ()parMeHT.

«'yMaHM3HUpPOBAaHHOE» AHTHUTENO TPEACTABIAET COOOH HMMYHOTJIOOYIIHH,
BKIIIOYAIONIMA KapKacHyr0 oOnacTe denmoBeka #u  oxHy win Oonee CDR  He
NPUHAUICKAIIET0 YEIOBEKY HMMMYHOITIOOyIMHA (HAampUMEp, MPHHAJIEKAIIETO
MBIIIH, KpbICE, WIH CHHTETHYECKOTO HWMMYHOTNIOOyNWHA). YKa3aHHBIH HE
SBIITFOINUHCA YEIIOBEKOM HMMYHOTJIOOYJIMH, SBIITIOIIMUCS HCTOYHHKOM OO0JIacTen
CDR, Ha3pBalOT <«JIOHOPOM», a HMMMYHOTJIOOYJIMH 4YE€JIOBEKA, SIBJISFOIIIHIACS

HCTOYHHKOM KapKaca, Ha3bIBAOT «AKLCIITOPOMD.

CorjnacHO KOHKDPETHBIM BapHAHTAM PEAM3alUHd AHTUTEIIO MBIIIA TPOTHB
BCMA wunm ero aHTUTEHCBS3BIBAIOIMWN (DParMeHT BKITIOYAET, HE OTPAHUYHBASICH
nepeurcieHHbiMH, Ig BepOmoaa (antuteno BepoOmoaoBeix (VHH)), Ig NAR, Fab-
¢parmentsr, Fab’-pparments, F(ab)’2-¢parmentsr, F(ab)’3-pparmentsr, Fv,
omHorenoueyHoe Fv-antureno («scFvy»), Owmc-scFv, (scFv)2, mmuHTENmo, mauateno,
TPHATENO, TETPATENO, CTAOWIM3MPOBAHHBIN JUCYIbPUIHBIMUA CBA3IMU Oermok Fv

(«dsFv») m omHOmomMenHoe anTHTeNO (SAAb, HaHOTENO).

«lg BepOomoma» wmm «VHH BepOmomoBBIX» B HACTOSIIEM JOKYMEHTE
OTHOCHTCA K CaMOW MAJIEHPKOH W3 W3BECTHBIX AHTHTCHCBI3BIBAIOMINX €IHHHIL
antutena Tsokenon nenw (Koch-Nolte, er al, FASEB J., 21: 3490-3498 (2007)).
TepMuH «aHTUTENIO THKEITIOW LETH», WIH «AHTUTEIO BEPOIIOJOBBIX» OTHOCHTCS K
AHTUTELy, KOTOPOE COJNEPKUT aBa AoMeHAa VH M HE COOepKUT JNErKHX Leneu
(Riechmann L. et al/, J. Immunol. Methods 231:25-38 (1999);, W094/04678,;
W094/25591; matent CIIA Ne6005079).

«IgNAR», «UMMyHOTTOOYJTMHOBBIM HOBBIM AaHTUTCHHBIM  PELENTODPY,

OTHOCHUTCSI K KJacCy aHTHUTENl UMMYHHOTO PENEpPTyapa akyj, KOTOPBIE COCTOAT H3
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TOMOJUMEPOB OJHOTO BapHAOEIIPHOTO JOMEHa HOBOTO AHTHTEHHOTO PEIENnTopa
(VNAR) u maTH KOHCTAHTHBIX JOMEHOB HOBOTO aHTHTeHHOTO pementopa (CNAR).
Peuentopsr IgNAR oTHOCATCS K HMMEHONIMM HAaWMMEHBIIWE Pa3MEPBI H3BECTHBIM
OENMKOBBIM KapKacaM Ha OCHOBE HMMYHOTJIOOYJIMHOB, OHH BBICOKOCTAOWIBHBI W
oOecnieunBaroT 3¢ ¢eKTuBHOE CBA3bIBaHUE. [lpucymas WM CTaOMIBHOCTH MOXKET
O0BACHATHCA Kak (1) HecymuM [g-kapkacoM, coeprKanyM CyIEeCcTBEHHOE KOJIMIECTBO
3apsSDKEHHBIX W THAPO(UIBHBIX TOBEPXHOCTHBIX OCTATKOB 10 CPaBHEHHUIO C
cTtanmaptHeiMu goMeHamMu VH um VL w3 antuten mpimu; u (1) crabuimmsammei
CTPYKTYPHBIX XapaKTEPUCTHUK METENb OMPEAETSAIOMEH KOMIUIEMEHTAPHOCTh 001acTh
(CDR), B TOM 4muci€ 3a CYET MEXMETIEBBIX AUCYIb(PHUIHBPIX MOCTUKOB M MAaTTEPHOB

BHYTPHIICTIICBBIX BOAOPOAHBIX CBSI3CH.

[lpr pacmieruieHHH AaHTHUTEN TAanHOM OOpa3ylOTCs JBa HMIACHTUYHBIX
AHTUTEHCBA3BIBAIOIUX (parMeHTa, HaspiBaeMble «Fab»-pparmentamu, Kakmpii w3
KOTOPBIX COJEPKUT OJUH CAMT CBA3BIBAHUS AHTHICHA, U OCTATOYHBIA (parmeHT Fc
(«fragment crystallizable»), Ha3BaHHE KOTOPOTO OTPAKAET €TO CIIOCOOHOCTD K JIETKOU
kpuctaumsammu. [Ipu 06padoTke mencuaOoM oOpaszyercs F(ab')2-gparment, KoTopsiid
COIEPIKUT 1B AHTUTECH-KOMOHHHUPYIOIIUX CATa, H TAKKE CIIOCOOCH K MEPEKPECTHOMY

CBA3BIBAHUIO AHTHUI'CHOB.

«Fv» mpencraBnser coOOW MHUHUMANBHBIH (parMeHT AaHTUTENA, KOTOPBIN
COJIEP’)KUT TOJHBIM CaWT CBsA3bIBaHUA aHTUreHa. COrjacHO OJHOMY BapUAHTY
peanm3anyu JBYLIENIOYEYHBIM BapHaHT Fv COCTOMT M3 IuMepa, BKIFOYAKOLIETO OJWH
BapuaOEITbHBIN JOMEH TKEJIOW MM W OJWH BapUAOCITbHBIA JOMEH JIETKOH IIETH,
MPOYHO CBS3aHHBIC HEKOBAJCHTHOW CBiI3bI0. B omHomemoueuynsrx Bumax Fv (scFv)
OJIMH BapwaOeTbHBI JOMEH TSDKEIIOW LENMA W OJHWH BapHaOeTbHBIA JOMEH JIETKOW
HENW MOTYT OBITh KOBAJICHTHO CBS3aHBI THOKHM TIEITHAHBIM JIMHKEPOM TaKHM
0o0pa3oM, 4YTO JIETKHE M TSDKENbIE LENMA MOTYT COEIHMHATHCI C (POpPMHpOBaAHHEM
«OUMEPHOW» CTPYKTYPBL, AHAJIOTMYHOM CTPYKTYpE B JABYLENOYEYHBIX BHIax Fv.
MMeHHO B yKa3aHHOW KOH(QHIYpalMHd B3aUMOJCHCTBHE TPEX THUIEPBapHAOEIHHBIX
obnmactedt (HVR) kakmoro BapmaOenbHOTO JOMEHA OMPECISIET CAWUT CBSA3BIBAHUS

aHTAreHa Ha noBepxHocTH aumepa VH-VL. B cosokymHoctn, mects HVR
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00ECTICYMBAIOT AHTUTECHCBSI3BIBAIOINYI0 Crenu(pUIHOCTh aHTHTena. OMHAKO Jaske
OJTMHOYHBIN BapuaOeabHbIA qoMeH (W monosuHa Fv, comepskamas Tompko Tpu HVR,
crienu(pUYecKre B OTHONICHWH AHTHTEHA) O0JIAJAaeT CIIOCOOHOCTHIO PAcmoO3HABATH M
CBA3BIBATh AHTHTEH, XOTS W C MEHBIIUM CPOACTBOM, Y€M ITOJIHOPA3MEPHBIA CAUT

CBA3bIBAHUA.

Fab-¢parmenT coaepkut BapraOenbHbIe JOMEHBI TSDKEIBIX M JIETKUX IIETICH, a
TAK)KE COJNEPKUT KOHCTAHTHBIM JOMEH JIETKOM LEMH W NEPBBIA KOHCTAHTHBIM JOMEH
(CH1) moxeno#t nenm. Fab'-¢pparmentst otimmyarotes ot Fab-¢parmenToB Hammunem
HECKOJIbKUX JIOTIOJIHUTENBHBIX OCTATKOB HAa KAPOOKCHIBHOM KOHIE TKEIOW LIEMU
nomena CHI, B TOM umcie OXHOTO WM 0OJie€ LMCTEHHOB IMAPHUPHOM 00IacTH
antutena. B mHactosmem noxymenre «Fab’-SH» coorserctByer Fab’, B koTOpOM
OCTATOK(KH) IIMCTEMHA KOHCTAHTHBIX JOMEHOB HECYT CBOOOJHYIO THOJBHYIO TPYIIITY.
F(ab')2-¢parMeHTBI aHTHUTET UCXOTHO OBLIH TONTy4YeHBI B BUe map Fab'-¢pparmenTos,
MEXKIYy KOTOPBIM PACHOJIOKEHBI HIAPHUPHBIE LIUCTEHHBI. I3BECTHBI TaKke Ipyrue

BUABI XUMHUYCCKOT'O CBA3BIBAHHA (bpaI‘MCHTOB AHTHUTCIIL.

Tepmun «amarena» OTHOCHTCS K (pparMeHTaM aHTHTEN C JBYMS CaWTaMu
CBSI3BIBAHUS AHTHUTEHOB, COACPIKAIIUM BapHaOeIbHbIM JoMeH Tsokenou merm (VH),
COETMHEHHBIN ¢ BApHAOEITEHBIM JTJOMEHOM JierkoH 1iend (VL) B 0THOM moMnenTHIHOH
nermi (VH-VL). 3a cuer HWCHONB30BaHHA JIMHKEPA, CIUIIKOM KOPOTKOTO IS
CHIApUBAHUS JBYX JOMEHOB, PACIIOJIOKEHHBIX HA OJHOW M TOW JK€ LETH, YKa3aHHbBIE
JOMEHBI BBIHYKJICHHO CTIAPUBAIOTCS C KOMITIEMEHTAPHBIMH JIOMEHAMH JPYTOH IETH C
oOpa3oBaHWEM JIByX CaWTOB CBS3bIBAaHWS aHTHUTeHa. J[uatena M™MoOTyT OBITH
OWBAICHTHBIMH WM Oucrenupuyeckumu. Jluatema omumcanbl Oojniee MOIPOOHO,
Harpumep, B EP 404097; WO 1993/01161; B uctounukax: Hudson et al., Nat. Med.
9:129-134 (2003); u Hollinger et al., PNAS USA 90: 6444-6448 (1993). Tpuarena u

TETpaTeNa Takke onucanel B uctounuke: Hudson ef al., Nat. Med. 9:129-134 (2003).

«OnHOOMEHHOE aHTHTENIO», WM «SAdAb», MM «HAHOTEI0» OTHOCHUTCS K

(dhparMeHTy aHTHTENA, KOTOPBIH COCTOUT W3 BapHAOCITbHOW OOJIACTH TSKEIION IETTH
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anturena (momeH VH) wnm BapmaGenbHON 0OIACTH JETKOW LETH aHTHUTENAa (JOMEH

VL) (Holt, L., et al, Trends in Biotechnology, 21(11): 484-490).

«Omaoniertoueunsie Fvy» umm «scFv» ¢gparmenTsr aHTHTENA COAECPIKAT AOMEHBI
anturena VH wm VL, npu 3TOM yKa3aHHbBIE JOMEHBI PAaCHOJIOKEHBI B OJHOU
MOJIMNENTUAHOW Iiemu B 000 opueHrtaruu (nanpumep, VL-VH mmu VH-VL).
OObruHO TIONHTIENITH, SCFV AOTMONMHUTENTFHO COAEpPRUT Mexay aomeHamu VH m VL
MOJIMIMETITUAHBIA ~ TUHKEP, oOecrneunBaomuii  (GOPMHPOBAHUE TPEOyeMOU s
CBA3BIBAHHSA aHTUTEHA CTPYKTYpbI scFv. O0myro uadopmanmto o scFv MoxxHO HaWTH,
Hanpumep, B uctounuke: Pluckthiin, The Pharmacology of Monoclonal Antibodies,
vol. 113, Rosenburg and Moore eds., (Springer-Verlag, New York, 1994), pp. 269-
315.

CornacHo MPEANIOYTHTEIILHBIM BapHaHTaM peanu3anuu CAR,
NPEIYCMOTPEHHBIH HACTOAIIUM H300pPETEHHEM, COJACPIKHT aHTHTCHCTICIM(pHIECKHA
CBA3BIBAIOIIUM JOMEH, KOTOPBIM npeacTaBisieT co0oi scFv mMprmu. OpHOIENOYeUHbIE
AQHTUTE]IA MOTYT OBITh KJIOHHPOBAHBI M3 TEHOB V-00J1aCTH THOPHIOM, CTICIU(HICCKUAX
B OTHOIICHHUW HY)KHOUW MUIeHH. [1ojy4eHHe TaKuX THOPHIOM B HACTOSALIECE BpeMs
ABISICTCA PYTHHHBIM TPOLECCOM. TeXHWKA, MOAXOIAIAs Uil  KIOHHPOBAHHSA
BapuadembHON 00acTH Tsokenor nenm (VH) u BapuaOGenbHON 00aCTH JIETKOH TICTIH
(VL) Obuma onmcana, Hanpumep, B ucrounuke: Orlandi et al., PNAS, 1989; 86: 3833-
3837.

CornacHO KOHKPETHBIM BAapUAHTAM PEAM3ANWH AHTHTCHCTICIM(PHUECKUH
CBA3BIBAIOTIIMM JIOMEH TIPEACTaBISET COOOM SCFV MBIIK, KOTOPBIM CBSI3BIBAET
noymrenitug, BCMA denoseka. UimmrocTpaTHBHBIE IPUMEPHI BapHAOETHHBIX 00JIACTEH
TSOKENBIX LIETEH, KOTOPbIE MOAXOJAT I KOHcTpywpoBaHusa peuentopoB CAR k
BCMA, npeaycMOTpEHHBIX  HACTOAINMM  H300pPETEHHWEM,  BKIIOYAKOT,  HE
OTPaHUYMBASCH YKA3aHHBIMU, MTOCIIEJOBATENIBHOCTH AMUHOKHUCIIOT, ITPE/ICTABIIEHHBIE B
nocnenosatenpHocTH SEQ ID NO: 8. MnmroctpatuBHBIE TpUMEpPHI BapHaOeTbHBIX
o0nacTel NETKUX IeTel, KOTOPhIE OAXOAAT I KOHCTpyupoBanus penentopos CAR

k BCMA, mnpemnyCMOTPEHHBIX HACTOSIIMM HW300pPETEHHWEM, BKIIOYAIOT, HE
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OrpaHNMYrBaACh YKa3aHHbIMH, IMTOCIICAOBATCIIPHOCTH aMUHOKHUCIIOT, IPEACTABIICHHBIC B

nocnenosateabHoCcTH SEQ ID NO: 7.

BCMA-cnieruduieckne CBsI3bIBAOIINE JOMEHBI, IPEAT0KEHHBIE B HACTOAIIEM
M300pETeHNH, JTOTIOTHUTEIHHO COAEPKAT OJHY, ABE, TPH, YETHIPE, MATh WM LIECThH
obnmacteit CDR. Takme CDR wmoryT mnpeactaBiasaTe cOOOH HE NPHHAIJICKAIINC
yenoBeKy CDR wnu n3meneHHsle He npuHaanexamue yenoseky CDR, BeiOpanHbie U3
CDRL1, CDRL2 u CDRL3 nerko# memu, 1 CDRH1, CDRH2 u CDRH3 tsxemon
nernv. CormacHO HEKOTOpbIM BapuaHtam peamusauud  BCMA-cnemmduueckuit
CBSI3BIBAIOMIMI JOMEH COJEPKHUT (a) BapHaOEIbHYIO0 OOJACTh JIETKOW LEMH, KOTOpast
BkmouyaeT CDRL1 nerkoi e, CDRL?2 nerkoit nenu u CDRL3 nerko#t uenu, u (b)
BapHaOeNbHYI0 00J1aCTh TSDKEIOW 1ernu, koTopas Bkmoyaer CDRH1 Tsokenmoi tenw,

CDRH2 tsixenou et u CDRH3 Tsoxenon enu.
JIHHKEPbI

CornacHO HEKOTOPBIM BAPHAHTAM PEATU3ALMHU TPETYCMOTPEHHbBIE HACTOSIIUM
n3ooperernneM penentopsl CAR MOTyT comepikaTh JIMHKEPHBIE OCTATKH MEXKIY
Pa3IMYHBIMH JOMEHAMH, HANPUMEP, MTOOABICHHBIC M1 00ECTICUECHHUS HAIJICKAIIETO
MPOCTPAHCTBEHHOTO pa3aeeHus u KoHpopMarmu MoneKybl. COTIACHO KOHKPETHBIM
BaPUAHTAM PEATU3AIMH YKA3aHHBIH JIUHKEP TMPEICTABIAECT COOOM COETHUHSIOIYIO
MOCIIEA0BATENHPHOCTh BapraOenbHON 00macTH. «COeauHSIONIas MOCIe/I0BaATEIbHOCTD
BapuaOCITbHOW 00JaCTH» TPEACTABIIET COOOM IMOCIEIOBATEIIPHOCTh AMHHOKHC]IOT,
COCAWHAIOIMYI0 JOMEHBI Vy W V[, H BBIIOJHAET CHEHCEpHY (yHKIHIO,
COTJIACYOIYIOCS C B3aWMOJEUCTBHEM JBYX CBS3BIBAIOIIHUX CYyOJOMEHOB, TaKAM
0o0pa3oM, YTO HWTOTOBBIM TIONHIIETITHA COXPAHAET CHEHH(PHYECKOE CPOACTBO K
CBSI3BIBAHUMIO TOM JK€ CAaMOM IIETIEBOW MOJIEKYJIBI, UYTO U aHTUTEIIO, KOTOPOE COAEPIKHT
Te jke€ BapuaOeNbHBIE OOIACTH JIETKUX W TOKENbIX wnenei. [IpemycMoTpeHHBIH
HacTosmmM n3o0peTreHreM CAR MOXeET copepikaTh OJIHH, /1BA, TPH, YETHIPE, HITH TIATH
nnm OoJiee TMHKEPOB. COTrTaCHO KOHKPETHBIM BaPHAHTAM PEATH3AIMH JJIHHA THHKEPA
COCTaBISIET OT TPHONMH3UTENBHO | 10 TPHOMM3HTENBHO 25 aMHHOKHCIOT, OT

MPUOAU3UTENHHO 5 10 MPUOIM3UTENBHO 20 AMHHOKHUCIIOT, WM OT MPUOIU3UTENbHO 10
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70 TPUOTM3UTENTFHO 20 aMUHOKHUCIIOT, HITH COOTBETCTBYET JTFOOOMY TIPOMEKY TOUHOMY
yucly aMHMHOKHMCIOT. COrmacHO HEKOTOPBIM BapHaHTaM pealiM3alvM  AJIMHA
YKa3aHHOTO TUHKepa coctaBiset 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 wunu 600j1ee aMHHOKHCIIOT.

WnmocTpaTuBHbIE TPUMEPHI JTMHKEPOB BKIIOYAOT MOMUMEPHl riuimHa (G)y;
nonuMepsl  runuHa-cepuHa (Gj.5S1.5),, TAE N COOTBETCTBYET LENOMY YHCIY H
COCTaBJAET MO MeHbmien mepe 1, 2, 3, 4 wim 5, momuMepsl TIIMLIHMHA-AIAHWUHA,
MOJIUMEPHl ANIAHWHA-CEPUHA, W JPYyrHe THUOKWE IUHKEPHI, W3BECTHBIE B JaHHOU
obmactu TexHUKH. [lonmMMepsl MULMHA U TIHLOUHA-CEPUHA SBIAIOTCA OTHOCHTEIBHO
HECTPYKTYPHUPOBAHHBIMH, W,  COOTBETCTBEHHO,  MOTYT  OBITh  CIIOCOOHBI
(PYHKIMOHUPOBATh B KAYECTBE HEHTPAIBHOW CBA3H MEXKIY AOMEHAMH THOPHIHBIX
OenkoB, Takux Kak peunentopel CAR, omucanHple B HACTOAIMEM JOKYyMEHTE.
[Tokazareru @ u V¥ i rMOMHA 3HAYMMO MPEBBINAKOT JAXKE MMOKA3aTEIH I
aJlaHWHA;, TTIMIUH B 3HAYUTEIBHO MEHBIIEH CTENEHH MPOCTPAHCTBEHHO OIPAHUYCH,
YyeM OCTaTKH ¢ Ooyee JIMHHBIMH OOKOBBIMH IermsiMH (cM. Scheraga, Rev.
Computational Chem. 11173-142 (1992)). CpeaneMy CHEHATUCTy B JAHHOH 001acTH
TEXHHUKH OyJIeT MOHATHO, YTO KOHCTPYKIHMI CAR cOTacHO KOHKPETHBIM BapHAHTaAM
peanr3anuyd MOKET BKITFOYATh MOJIHOCTHIO WIIM YACTHYHO THOKHE JIMHKEPBI, TaK UYTO
VKa3aHHBIH JTMHKEP MOXET COJACpPXKaTh THOKHH JIMHKEP, a TAKXKE OJMH WM OoJiee
(parMeHTOB, KOTOPHIE YMEHBIIAOT THOKOCTD CTPYKTYPBI, TS TIOTy4YeHUS TPeOyeMOon

ctpykrypsl CAR.

JIpyrue npuMepsl JIMHKEPOB BKITIOYAIOT, HE OTPAHHYHBASCH MEPEYUCIICHHBIMH,
creayromue nocnenosarensHoctr amuHokHCToT: GGG; DGGGS (SEQ ID NO: 12);
TGEKP (SEQ ID NO: 13) (cm., Hampumep, Liu ef al., PNAS 5525-5530 (1997));
GGRR (SEQ ID NO: 14) (Pomerantz et al. 1995, seime); (GGGGS),, tnen=1,2, 3, 4
wm 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
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(SEQ ID NO: 21). Kax BapuaHt, THOKHE IHHKEPHI MOTYT OBITH TIONYyYEHBI C
NMPUMEHEHHUEM PALHOHATBHOTO KOHCTPYHPOBAHHWA B KOMIBIOTEPHOM TPOTPaMME,
MTO3BOJISIONIEH MOJEMPOBaTh Kak cauThl cBs3biBanma J[HK, Ttak u coOcTBeHHO
nentuasl (Desjarlais & Berg, PNAS 90:2256-2260 (1993), PNAS 91:11099-11103
(1994), wnu ¢ npuMeHeHHEM Ccroco0oB ¢arosoro auctuies. COTrIacHO OJHOMY
BAPUAHTY pEaNM3alMH JIMHKEP COJEP)KUT CIEAYIONIYI0 TOCIEA0BATENbHOCTD
amuHOkHCcTOT: GSTSGSGKPGSGEGSTKG (SEQ ID NO: 22) (Cooper et al., Blood,
101(4): 1637-1644 (2003)).

CHEHCEPHBIH JOMEH

CormacHO KOHKpPETHBIM BapHaHTaM pealM3alyy 34 CBA3BIBAIOIIUM JTOMEHOM
CAR pacrnoyioskeHsl OJHH WIIH 00Jiee «CTIEHCEPHBIX TOMEHOBY», TO €CTh OOJaCcTEH,
OTAETAIOIMUX AHTHTCHCBAZBIBAIOIIUN TOMEH OT TMOBEPXHOCTH 3PPEKTOPHOU KIETKH
st 00ECTIEYEeHU HaUIeKAIIET0 MEKKIETOYHOTO KOHTAKTA, CBA3BIBAHUA AHTUICHA U
axrusaiu (Patel et al., Gene Therapy, 1999; 6: 412-419). lllapHupHBIH TOMEH MOKET
MIPOUCXOJUTh H3 €CTECTBEHHOIO, CHUHTETHYECKOrO, IOJYCHHTETHYECKOTO WIIH
PEKOMOWHAHTHOTO HWCTOYHHKA. (COTJTAaCHO HEKOTOPHIM BApUAHTAM  PEaTH3ALHH
CTHIEHCEPHBIN TOMEH MPEICTABIIET COOOM YaCTh HMMYHOTJIOOYJTHHA, B TOM YHCIIE, HO
HE OTPAHMYHUBASICH TEPEYUCIICHHBIM, OIHY WM OOJiee KOHCTAHTHBIX OOJacTen
Tsokensix nenew, Hanmpumep, CH2 u CH3. CnelicepHblii JOMEH MOXKET BKJIHOYATh
MOCTIETOBATEIFHOCTh AMHUHOKHCIIOT INAPHUPHON OOJIACTH BCTPEUYAFOMIEHCS B IPHUPOJIE

WITH U3MEHEHHOW MIAPHUPHOU 00J1aCTH UMMYHOTJIO0YTHHA.

CormacHo OJHOMY BapHaHTy pealHu3alH CHEHCEPHBIA JOMEH COJEPIKHUT

nomenbl CH2 u CH3 mmmyHOTIIOOY TiHa [gG 1 wm [gG4.
IITAPHIPHBIH JOMEH

3a ceaszpiBarommuM  gomMeHOM CAR 0OBMMHO cCleayrOT OJWH WM Oojee
«IIAPHUPHBIX JTOMEHOB», KOTOPHIC YYaCTBYIOT B TMPOCTPAHCTBEHHOM OTICIICHHUH
AHTHTCHCBS3BIBAIOIIECTO JOMEHA OT TOBEPXHOCTH J(P(PEKTOPHOW KIIETKH IS

o0ecIieueHUs HAAJICKAIICTO MCKKIICTOYHOI'O KOHTAKTA4, CBA3BIBAHHWA AHTHUICHA H
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aktuBai. CAR OOBIYHO COJEP)KUT OJWH WM OOJiee MapHUPHBIX JOMEHOB MEMKTY
CBA3BIBAIOLINM JOMEHOM W TpaHcMeMOpaHHBIM noMeHoM (TM). [llapHupHBNi moMeH
MPOUCXOJUTh W3 €CTECTBEHHOTO, CHHTETHYECKOTO, TMOJYCHHTETHYECKOTO WIIH
peKOMOMHAHTHOTO  WcTouHWKA.  lllapHUMpHBIE  ©OMEH  MOMKET  BKJIIOYATh
MOCJIE0BATENIPHOCTh AMHHOKHUCIIOT BCTPEYAIOLIEHcAd B NPUPOAE MM H3MEHEHHOH

HIAPHUPHOM 00JIACTH UMMYHOTTIOOY JIMHA.

Tepmun «u3MeHeHHas MapHUPHAs 007aCTh» OTHOCUTCS K (a) BCTpedaromecs
B TNPUPOAE UIAPHUPHOM 0O0NacTH, B KOTOPOM H3MeHEeHO A0 30% aMUHOKHCIOT
(nanpumep, 3ameHeHO UK yaaneHo 10 25%, 20%, 15%, 10% umu 5% aMHHOKUCIOT),
(b) wacTm BcTpevaromelcs B TNPHPOAE IMAPHHUPHOW OONACTH, COAEpKAIEeH 110
MeHbied mepe 10 amuHOKMCHOT (Hanpumep, o MeHbmed mepe 12, 13, 14 umm 15
AMHUHOKHCJIOT), B KOTOPOH W3MeHEHO 10 30% aMHUHOKHCTIOT (Hanpumep, 3aMEHEHO WITH
yaaneno 1o 25%, 20%, 15%, 10% wmu 5% amuHOKMCHOT), WM (C) 4YacTH
BCTPEUAIOMICHCS B TMPUPOAC MIAPHHUPHOM OO0NACTH, COAEpKAlIed KOPOBYIO
NIAPHUPHYIO 00JIACTh (AJTMHA KOTOPOH MOKET cocTaByAth 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, 14 wmm 15, wnm o mewbmied mepe 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 umm 15
aMuHOKHCITOT). COTJIacHO HEKOTOPHIM BAapUAHTAM peaTH3alMk OJWH WiH Ooee
OCTATKOB IIMCTEWHA BO BCTPEYAMOIIEHCS B TMPHPOAE MMIAPHUPHOW 0OIacTH
WMMYHOTJIOOYJIMHA MOTYT OBITh 3aMEHEHBI OJHHUM WK 0OJiee OCTATKAMHU JPYTHX
AMUHOKHCTIOT (Hanpumep, ONHHM WIH OOJEe OCTaTKaMH CcepuHa). M3MeHeHHas
HIApHUPHAS 001acTh UMMYHOTJIOOYJIHMHA B QIbTEPHATHBHOM WIIH JOTIOJTHUTEITBHOM
BApHAHTE MOXKET COJEpPXKaTh BMECTO OCTaTKa TPOJWHA UIAPHUPHOH oOJacTH
HMMYHOTJIOOYJTHHA TUKOTO THIIA OCTATOK APYTOH aMHHOKHUCIIOTHI (Hanpumep, 0CTaToOK

CepHHA).

Jlpyrue  WUTIOCTPATHBHBIE  IHAPHUPHBIE  JOMEHBI, TOAXOAAIIWE  JUIA
ucrnonb3oBanusd B CAR cornmacHo omucaHuio B HAacTOSILNIEM JOKYMEHTE, BKIHOYAIOT
NIAPHUPHYI0 O0JacTh, MPOUCXOJANIYI0 W3 BHEKJIETOYHBIX OOJIacTed MeMOpaHHBIX
oenkos tuna 1, Hanpumep, CD8a, CD4, CD28 u CD7, koTOpBIe MOTYT NIPEACTABIATH

COOO¥ IMIapHUPHBIE OOJACTH YKAa3aHHBIX MOJIEKYJ JHKOTO THIIA, WX MOTYT OBIThH
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u3MeHeHbl. COTIaCHO APYroMy BapUaHTYy peaiU3alliy [MAPHUPHBIA TOMEH COAEPKUT

mrapHupHY0 oomacte CD8a.
TPAHCMEMBPAHHBIH (TM) /lOMEH

«TpancmeMOpaHHBI JOMEH» TpeAcTaBisieT coOol 4dacte penentopa CAR,
KOTOpas COEIUHIET BHEKIETOYHYIO CBS3BIBAIOIIYI0 YacTh M BHYTPHKICTOYHBIA
CUTHAIIbHBIN noMeH, u 3askopuBaeT CAR B mumasmaTH4ecko MeMOpaHe MMMYHHOU
s¢pdexropHoit kimeTku. TM-I0MEH TPOUCXOTUT M3 €CTECTBEHHOTO, CHHTETHUYECKOTO,
MOJYyCUHTETHYECKOTO MM PEKOMOMHAHTHOTO MCTOYHHUKA. TM-IOMEH MOXKeT
MPOUCXOAUTh M3 (m.e. coaepkaThb IO MEHBIIEH Mepe TpaHCMEMOpPaHHYIO(bIE)
obmacte(u)) anbda-, 6era- wmm 3era-uenu T-knetoyHoro pemenrtopa, CD3e, CD3(
CD4, CDs5, CD8a, CD9, CD 16, CD22, CD27, CD28, CD33, CD37, CD45, CD64,
CD80, CD86, CD134, CD137, CD152, CD 154 u PD1. CornacHo KOHKPETHOMY
BapHaHTy peanu3anuu TM-I0MeH ABIIAETCS CHHTETUYECKUM U COAEPIKUT B OCHOBHOM

rupo(hOOHBIE OCTATKH, TAKHAE KAK JICHIIMH U BAJIAH.

CornmacHo OJHOMY BapHaHTy peaJU3alHH TPEAYCMOTPEHHBIA HACTOSIIUM
nzooperernem CAR coxepxkar TM-momen, mpoucxomsumii u3 CD8a. CormacHo
JPYTOMYy BapHaHTY PeaH3alldd NpeayCMOTPEHHBIH HacTosmuM u3oopeteauem CAR
coaepxutr TM-nmomen, npoucxoaamuii u3 CD8a, U KOPOTKHUIA OUTOTICNITUIHBIN UITH
MOJUINICOTUAHBIN JIMHKEP, MPEANOUYTHTENPHO UMEIOIIMKN amuny oT 1, 2, 3,4, 5,6, 7, 8,
9 wm 10 aMMHOKHUCHOT, COCAUHAIOMMUN YKa3aHHbIM TM-10MEH U BHY TPUKIETOYHBINA
curHanbHbIM 1oMeH perentopa CAR. B yacTHOCTH, MOAXOIAIINM SABJISIETCSA TUHKEP HA

OCHOBC T'JIMIIUHA U cepHHa.
BHYTPHKIETOYHBIH CHTHAIbHBIH JOMEH

CormacHO  KOHKPETHBIM  BapHaHTaM  peali3allid  IPEIyCMOTPEHHBIE
HacTosmuM m3o0peteHreM CAR comepxaT BHYTPHKIIETOYHBIA CHUTHAJIBHBINA JOMEH.
TepMuH «BHYTPUKIETOYHBIM CUTHAIBHBIM JOMEH» OTHOCHTCA K 4YacTH PELENTOpa
CAR, koTopas NpUHMMAET Y4yacTUE B TMEPEAAYe CHUTHANA, BO3HUKAIOIIETO B

pesynbTate 3PpdexruBroro cpsazpBanus CAR k BCMA ¢ momumentuaom BCMA
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YeJIOBeKa, BHYTPh HWMMYHHOH 3(P(PEKTOPHOW KIETKH IS CTUMYJSIIUH (YHKIUHA
3¢ PeKTOPHON KITETKH, HATTPUMEDP, AKTUBALMH, CHHTE3a IIUTOKHHOB, MPOIH(Epavu U
OUTOTOKCHYECKON AKTUBHOCTH, B TOM YHCJIE BBICBOOOXKACHHUSA IMTOTOKCHYECKHX
¢akropoB B cBa3aHHyr0 CAR meneByro KIETKY, WM IPYTHX KIETOYHBIX OTBETOB,

O6y0J'IOBJ'IeHHBIX CBA3bIBAHUCM aHTHUI'CHA C BHCKIICTOYHbBIM JOMCHOM CAR.

Tepmun «3¢dexkropHas (yHKIUS» OTHOCUTCS K  CICHHATM3UPOBAHHOM
GyHKIMH HUMMYHHOH 3(dekropHor kimeTku. Opdexkropras ¢(yHkumsa T-kneTkw,
HALpUMEP, MOKET OBITh TPEACTABIIEHA LMTOIMTUYECKOW AKTUBHOCTBIO HIIH
XENMEPHON AKTUBHOCTBIO, B TOM YHCIIE CEKperued HUTOKUHOB. COOTBETCTBEHHO,
TEPMHUH «BHYTPHKIIETOYHBIH CHTHAJBHBIN JJOMEH» OTHOCHUTCA K 4acTH OeKa, KOoTopas
nepenaeT curHan s 3(pQekTopHON (YHKIMH W HAMPABJSICT BHIIOTHEHHE KICTKOH
CHEIMANH3APOBAHHON (yHKImH. XOTA, KaK NPaBHIIO, MOXET OBITh HCIOJIb30BaH
MOJHOPA3MEPHBIM BHYTPHUKIICTOYHBIM CUTHAJIBHBIM JOMEH, BO MHOTHX CIIy4asx
WCTIONIb30BaHUE TIOTHOPA3MEPHOTO JOMEHA HE SABIETCA O0OsM3aTenbHBIM. B ciydae
WCTIONB30BAHMUA YCEYEHHOW YacTH BHYTPHUKIETOYHOTO CHTHAJIBHOTO JOMEHA, TaKas
YCEUEHHAs! YaCTh MOYKET OBITh MCIIOJIb30BAaHA BMECTO TIOJIHOPA3MEPHOTO JOMEHA TIPH
YCJIOBHH, YTO OHA CIIOCOOHA TepenaBars curHan s dddexropaoit pyrakumn. Tepmun
«BHYTPHKIIETOYHBIA CHUTHAIHBIA JOMEH» TOAPA3yMEBACT JFOOYI0 YCEYEHHYIO YacTh
BHYTPUKJIETOYHOTO CHTHAJTBHOTO JOMEHA, TOCTATOYHYIO JUIA TIEpeAayd CHTHAIa JJIs

s¢pdexroprOl GyHKIMM.

W3BecTHO, UTO CcHrHambI, TeHepupyemble mocpeactBom TCR, camu mo cebe
HEJOCTATOYHBI /IS TIOJTHOW AKTHBALMK T-KIIETKH, W TPeOyeTcs TakkKe BTOPHUYHBIMH,
WM KOCTUMYJUPYIOIUi curiai. COOTBETCTBEHHO, MOKHO CKa3aTh, YTO aKTUBALMA T -
KJIETOK OITOCPEA0BAaHA ABYMs OTACIBHBIMHU KJIACCAMU BHYTPHUKJIETOYHBIX CUTHAIIBHBIX
JOMEHOB: TIEPBUYHBIMU CUTHAJIBHBIMU JOMEHAMH, KOTOPbIE WHULUMUPYIOT aHTHIECH-
3aBHCHMYIO TiepBUYHYI0 akTuBammio depe3 TCR (nanpumep, xommmeke TCR/CD3), u
KOCTUMYJIUPYIOIIMMH CUTHAJIbHBIMM JOMEHAMH, KOTOPBIE JEWCTBYIOT AaHTHUIECH-
HE3aBHCHMBIM 00pa3oM, oOecTrieunBasi BTOPUYHBINA, WM KOCTHMYJUPYIOLIHH CUTHA.
CornmacHo mNpeANOYTHTENBHBIM BapuaHTam peanuszauun CAR, mpemycMoTpeHHBIH

HACTOSIIMM HW300pPETEHHEM, COACP)KHT BHYTPUKICTOUYHBIA CUTHAJIBHBIA JIOMEH,
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KOTOpBIfI COACPKUT OAWH NN oonee (KKOCTUMYITHUPYHOIIHUX CHITHAJIbHBIX JOMCHOB» H

TEPBUYHBIN CUTHAJIBHBIN JIOMEHY.

[lepBuuHbIE CHTHABHBIE JOMEHBI PETYIHPYIOT TIEPBHYHYIO AaKTHBALHIO
kommuiekca TCR nu0o myTeM CTUMYISIIUH, THOO IMyTeM HHruOupoBanus. [lepBudnbie
CUTHAJIbHBIE JOMEHBI, KOTOPBIE AEHCTBYIOT MyTEM CTUMYJIIILHUH, MOTYT COACPIKATh
CUTHAJIbHBIE MOTHBBI, KOTOPHIE HM3BECTHBI KaK UMMYHOPELENTOPHbBIE THPO3HHOBBIC

AKTHBAIHOHHBIC MOTHUBHI, Wi [TAM.

WNnmroctpatuBabie mpumepbl ITAM, coaepkamux NEPBUYHBIE CHUTHAIIBHBIC
JOMEHBI, B YAaCTHOCTH, MOAXOJALIME IS MPUMEHEHHA B HACTOSIIEM H300pETCHHH,
BkmovaroT [TAM, npoucxomsamme u3 TCRE, FcRy, FcRB, CD3y, CD36, CD3e, CD3(,
CD22, CD79a, CD79 u CD66d. CornacHO KOHKPETHOMY HPEANOYTHTEIHHOMY
BapuaHTty peammuzanmu CAR comepkuT nepBUYHBINA CUrHANBHBIA qoMeH CD3( u onun
WM 00J1ee KOCTUMYJIMPYIONINX CUTHAJIBHBIX JOMEHOB. BHY TpHUKIETOUHBIE TIEPBUYHBIE
CUTHAJIbHBIE M KOCTHMYJIUPYIOIIHME CHUTHAJBHBIE JOMEHBI MOTYT OBITHh B JIFOOOM
MOPSAAKE  TOCIEAOBATEIPHO  TMPHCOECAMHEHBI K  KapOOKCHIBHOMY  KOHILY

TPAHCMEMOPAHHOTO AOMEHA.

Pemeniroper CAR, mpeaycMOTpeHHBIE HACTOSIIHM H300PETCHHEM, COAEPKAT
OOWH WKW 00jee KOCTUMYJIHPYIOMIMX CHUTHAIBHBIX JOMEHOB ISl TIOBBIIICHUS
3((EeKTHBHOCTH ©  YAYYIIECHHS PAa3sMHOKEHHS T-KIETOK, SKCIPECCHPYIOIIUX
peuentopel CAR. B HacToAmeM JOKYMEHTE TEPMUH «KOCTHUMYJIUPYIOIIUN
CUTHANBHBIA  JOMEH», WIH «KOCTUMYJHPYIOIIHA JOMEH» OTHOCHTCI K
BHYTPUKJIETOYHOMY  CUTHAJbHOMY  JIOMEHY  KOCTHUMYJIHMPYIOIIEH  MOJIEKYJIBL
Koctumynupyromue MONEKYJBI  TPEACTABISIIOT COO0HW  MOJIEKYJIBI  KIIETOYHOU
MOBEPXHOCTH, OTIMYHBIE OT PELENTOPOB AHTHUIE€HOB WM Fc-penentopos, KOTOpbIE
00ECTIeYHBAIOT BTOPOM CHTHAJN, HEOOXOMUMBIA a1 3(PQPEKTUBHOW AaKTUBALUH W
GyHKIMOHUPOBaHUS  T-TUMGOLMTOB  TPH  CBA3BIBAHWUM  C  AHTHUTEHOM.
WUnnrocTpaTUBHBIE TPUMEPHl  TAKMX KOCTUMYJHMPYIOIIMX MOJEKYT BKJIHOYAIOT
CARDI11, CD2, CD7, CD27, CD28, CD30, CD40, CD54 (ICAM), CD83, CD134
(0X40), CD137 (4-1BB), CD150 (SLAMF1), CD152 (CTLA4), CD223 (LAG3),
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CD270 (HVEM), CD273 (PD-L2), CD274 (PD-L1), CD278 (ICOS), DAP10, LAT,
NKD2C SLP76, TRIM u ZAP70. CornacHo oaHoMmy BapuaHty peanuszaiuu CAR
COJIEPKHT OJIMH WK 00JIee KOCTUMY TUPYIONINX CUTHAIBHBIX IOMEHOB, BRIOPAHHBIX W3

IPyIIbL, COCTOSAIIEH U3 MEPBUYHBIX CUrHANBbHBIX AoMeHOB CD28, CD137, u CD134 u

CD3L.

CornacHo apyromy BapuaHTty peanu3aii CAR coaepkuT KOCTUMYIHPYOLIUE

curHanmbHbie tomeHbl CD28 1 CD137, u nepBuyHbINA cUrHaIbHbIN 1omMeH CD3(,

CormacHo eme oxgHomy Bapuanty peammsauuu  CAR  coxmepxut
KOCTUMYJIUpYroIue curHaiabHbie JoMmeHbl CD28 u CD134, u nepBUYHBIN CUTHATIBHBIN

nomen CD3C.

CornacHo ogHoMy BapuaHTy peamusaimu CAR coaepkUT KOCTUMYJIHPYIOIIUE

curHajbpHbie TomeHbl CD137 u CD134, u nepBuyHbIN curHanbHbii qnomen CD3(,

CornacHO  KOHKPETHBIM  BapHaHTAM  PEAJM3AlMH, NPEAYCMOTPEHHBIE
HactosimuM m3o0peterreM CAR conepskar antuteno Mpind nmpotus BCMA wnu ero
AHTUTCHCBSI3BIBAIOIMUN  (PparMeHT, KOTOPHIH CHenU(HYECKH CBA3BIBACTCS C

nonmunentuaoMm BCMA, skcnipeccupyembimM Ha B-kieTkax.

CormacHo omHomy BapuaHty peammszarud CAR comepskut scFv-¢gparment
aHtutena wMbimM npotus BCMA, kortopeiii cBsa3biBaeT mnosmnentyn BCMA;
TPaHCMEMOPAHHBIN TOMEH, TTPOUCXOAIIUHN U3 TIOJUITETITH/IA, BRBIOPAHHOTO W3 TPYTIIIHL,
cocrosamel u3: anb(a-, Oera- mwm 3era-uenu T-knerounoro peuenropa, CD3e, CD3(,
CD4, CDs5, CD8a, CD9, CD 16, CD22, CD27, CD28, CD33, CD37, CD45, CD64,
CD80, CD86, CD 134, CD137, CD152, CD 154 u PDI; u ogua wmm Oomee
BHYTPHUKJIETOYHBIX KOCTUMYJIUPYIOIIMX CUTHATBHBIX JTJOMEHOB U3 KOCTUMYJIUPYOIIUX
MOJIEKYJI, BRIOpaHHBIX U3 TpynmsL, coctosmed u3: CARDI11, CD2, CD7, CD27, CD28,
CD30, CD40, CD54 (ICAM), CD83, CD134 (0X40), CD137 (4-1BB), CD150
(SLAMFT1), CD152 (CTLA4), CD223 (LAG3), CD270 (HVEM), CD273 (PD-L2),
CD274 (PD-L1), CD278 (ICOS), DAP10, LAT, NKD2C SLP76, TRIM, u ZAP70; u
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nepsuanbd curHanbHb omeH U3 TCRE, FcRy, FcRB, CD3y, CD36, CD3e, CD3(,
CD22, CD79a, CD79b u CD66d.

Cormacao omHomy Bapuanty peammszaiii CAR comepskut scFv-¢parment
aHtutena ™Mb npotuB BCMA, kortopeiii cBsa3biBaeT mnonunentun BCMA;
LIAPHUPHBIM JOMEH, BBIOPAHHBIM W3 TPYIIBL, cocToAmed wu3: mmapHupa IgGl
CH2/CH3, mapuupa IgG4 CH2/CH3 u mapuupa CD8a; TpaHcMeMOpaHHBINA TOMEH,
MPOUCXOAAIIUN U3 MOJMIENTHA, BBIOPAHHOTO M3 TPYIIIBL, COCTOSIMIEH U3: anmbda-,
oeta- unm 3eTa-uenu T-kiaeTouHoro peuenropa, CD3g, CD3(, CD4, CD5, CD8a, CD?9,
CD16, CD22, CD27, CD28, CD33, CD37, CD45, CD64, CD80, CD86, CD134,
CD137, CDI152, CD 154 wu PDIl; w omuH wiu Oojiee BHYTPHUKJIETOYHBIX
KOCTHUMYJIMPYIONIMX CHUTHAJIBHBIX JOMEHOB H3 KOCTHMYJHUPYIOIIUX MOJIEKYJL,
BBIOpaHHBIX U3 Tpymmbl, coctosmieit u3: CARD11, 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 mepBUYHBIH
curHanmbHbIi momeH U3 TCRE, FcRy, FcRpB, CD3y, CD306, CD3e, CD3(, CD22, CD79a,
CD79b u CD66d.

CormacHo omnomy BapumaHTy peamusammun CAR comepskur scFv-¢pparment
aHtutena wMbpimM npotus BCMA, kortopbiit cBa3biBaeT mnosmnentyn BCMA;
NIAPHUPHBIA JOMEH, BBHIOPAHHBIA W3 TPYNIbL, cocTtosmied wu3: mapampa I[gGl
CH2/CH3, mapuaupa [gG4 CH2/CH3 wu mapuupa CD8a; TpaHcMeMOpaHHBINA TOMEH,
MPOUCXOAAIINN W3 TOJMIENTHAA, BBIOPAHHOTO W3 TPYIIIBI, COCTOSMIEH W3: aimbga-,
Oeta- wm 3eTa-nerm T-kiaetouHoro penenropa, CD3e, CD3(, CD4, CD5, CD8a, CD?9,
CD16, CD22, CD27, CD28, CD33, CD37, CD45, CD64, CD80, CD86, CD134,
CD137, CD152, CD 154 u PDI; kOopOTKHi ONUTONENTHIHBIA WM TOTUTIENITHIHBIN
JIMHKEP, JJIMHA KOTOPOTO COCTABIHAET MPEANOUYTHTENBHO OT 1, 2, 3, 4,5, 6,7, 8, 9 nmm
10 amMHHOKHCIIOT, coeauHsOMMUA TM-AOMEH C BHYTPUKIECTOYHBIM CHUTHAJbHBIM
nomeHoM CAR; u oguH wmm Ooilee BHYTPHUKIETOUYHBIX KOCTHMYIIHPYIOIIHX

CUTHAJBHBIX JOMEHOB W3 KOCTHMYJIMPYIOIIMX MOJIEKYJ, BBIOPAHHBIX W3 TPYIIIIHL,

cocrosmedt u3: CARDI11, CD2, CD7, CD27, CD28, CD30, CD40, CD54 (ICAM),
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CD83, CD134 (0X40), CD137 (4-1BB), CD150 (SLAMFI1), CD152 (CTLA4),
CD223 (LAG3), CD270 (HVEM), CD273 (PD-L2), CD274 (PD-L1), CD278 (ICOS),
DAP10, LAT, NKD2C SLP76, TRIM, u ZAP70; u nepBUYHBII CUTHAIbHBIA JOMEH U3
TCRC, FcRy, FcRpB, CD3y, CD38, CD3¢, CD3(, CD22, CD79a, CD79b u CD66d.

CormacHo koHKpeTHOMY BapuanTy peamusaunmun CAR coxaepxur scFv-
¢parmenT anTuTena Mo npotus BCMA, koTopsrii ceassiBaeT nomunentug BCMA;
HIAPHUPHBIA JTOMEH, BKmouarommii mnomunentua mapaupa IgGl CH2/CH3 w
noymnentua CD8a; TpancMemOpanusbiii jomeH CD8a, comeprkamuii MOTUTIENTHAHBINA
JUHKEP JAJUHOW OT TPHOMM3UTETBHO 3 A0 NPUOMU3HTENbHO 10 aMUHOKHUCIIOT;
BHYTPHKIICTOYHBIA KOCTUMYJUPYIOIUN CUTHaIbHBIM goMeH CD137; m nepBu4HBIN

curHanbHbIi tomer CD3(,

CormacHo koHKpeTHOMY BapuaHTy peanmuszammun CAR comepxkur scFv-
¢parmeHT anTUTENna MBImU PpoTuB BCMA, koTOpBI cBA3bBaeT nomumenTtiy BCMA;
NIAPHUPHBIA AOMEH, BKmouaroniuii nojunentun CD8o; TpaHcMeMOpaHHBIH JOMEH
CD8a, conepskamuii TOJUMENTHAHBIA JIMHKEP, [JIHHA KOTOPOTO COCTABJISET OT
TpUOMU3UTENPHO 3 10 NPHOMM3UTENbHO 10 aMHWHOKHUCIIOT, BHYTPHUKICTOYHBIH

KOCTUMYJIUPYIOINUN CUTHANBHBIN nHoMeH CD134; U mepBUYHBIN CHUTHAIBHBIA JOMEH

CD3L.

CornmacHo KOHKpeTHOMY BapuaHty peamuszaiuun CAR  comepskur  scFv-
¢parmenT anTuTena Mo mpotus BCMA, koTopsrii cea3siBaeT nomunentug BCMA;
NIAPHUPHBIA JOMEH, BKiouarommi noymmnentun CD8o; TpaHcMeMOpaHHBIH TOMEH
CD8a, coaepkaluii MOTUTNENTHIHBIA JHUHKEP, IHHA KOTOPOTO COCTaBISET OT
NPHONMH3UTEBHO 3 10 TpHOMH3UTENBHO 10 AMWHOKHCIIOT, BHYTPHKICTOYHBINA

KOCTUMYJIUPYIOINUN CUTHANBbHBIM goMeH CD28; u mepBUYHBIA CUTHAIBHBIA JAOMEH

CD3L.

Kpome Toro, mu3aiiH mpemayCMOTPEHHBIX HacTosmuMm wm3o0peTterrem CAR
O0ECTIEYMBAET YIYUYHNICHHOE PAa3MHOKEHHE, JOJTOCPOYHYIO TIEPCHCTEHTHOCTh U

YAOBICTBOPUTCIIbHBIC IUTOTOKCHYCCKHUC CBOMCTBA T-KJ'IeTOK, SKCIPCCCUPYROTTUX
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ykazaasble penentopel CAR, o cpaBHeHHIO ¢ HEMOIU(UITUPOBAHHBIMU T-KIeTKAMH

i T-kneTkaMu, MOAU(PHUIIMPOBAHHBIMHE [T SKCTIpeccuu apyTux peuentopos CAR.
IMOJMIENTHABI

Hacrosimee nzo0peTeHue npeaycMaTpuBaeT, B ToM uwrciie, mommmentuasl CAR
U ux (parMeHThl, COAEP)KAIMUE WX KICTKH W KOMIIO3UIUH, W BEKTOPHI,
sKcnpeccupyomue nojmnentuabl.  COracHO MPEANOYTUTENIbHBIM — BapHaHTaM
peanu3aluy MpeIyIoKeH MOMUMNEeNTH I, coaepkanmii oguH uim 6onee CAR, cormacHo

npeAcTaBaeHHbBIM B niocieaoBarenbHocTH SEQ ID NO: 9.

Tepmunbl «monmHUIENTHIT), «PPArMEHT MOMUNCITHAAY, CIMENTHI» H «OEI0K»
WCTIOB3YIOTCS  B3aMMO3aMEHAEMO, €CIM HE YKAa3aHO HWHOE, M COOTBETCTBYIOT
CTAaHAAPTHBIM 3HAYEHUAM, /. e. TIOCIEA0BATEIbHOCTH aMUHOKUCIIOT. [lonmunentuas! He
OTpaHWYEHbl  KOHKPETHOM  JUIMHOM, HampuMep, OHU  MOTLYT  COAEPKaTh
MOCTIEOBATENNBHOCTD TOJTHOPa3MEPHOTO Oenka WM (ParMeHT IOJIHOPa3MEPHOTO
Oenka, ¥ MOTYT BKITIOYATh TIOJUIETITHABI C TIOCTTPAHCISIIIAOHHBIMHA MOTH(DUKAIIHSIMH,
TAKHMH KaK TJIMKO3WJIMPOBAHUWE, aleTHIUpoBaHHE, (HOCHOPHIUPOBAHHE W T.I., a
TAK)KE JIPYTHMH MOJU(PUKAIAAMH, W3BECTHBIMH B JTAHHOW OOJIACTH TEXHHKH, KaK
BCTPEUAIOMIMMHUCS B TPHUPOAE, TaK M HE BCTPEHAIOIMUMHCS B mpupoje. CorjiacHo
Pa3IUYHBIM BapHaHTAM PEaM3aIlldd TPEIYCMOTPEHHBIE HACTOAIMUM H300pETECHUEM
noymrentaasl CAR conepskar CHrHANBHYIO (MU JTHACPHYIO) TIOCIIEA0BATEIFHOCTh Ha
N-koHIle Oenka, KOTOpas KOTPAHCIHIIMOHHO WM TOCTTPAHCIAIMOHHO HATPABISAET
nepeHoc  Oenka.  WMmrocTpaTHBHBIE  MPUMEPHI  MOAXOMSNIMX  CHTHAJBHBIX
MOCJIEA0BATENPHOCTEN, MOAXOAAINX I TpuMeHeHus B peuenropax CAR cormacho
OMHUCAHWUI0O B  HACTOSMIEM  JOKYMEHTE, BKJIIOYAIOT, HE  OrPAHHUYHUBASICH
MEPEYUCICHHBIMY, CUTHAJIBHYIO TIOCIIEI0OBATEIbHOCTh Tsbkenor wuenu IgGl wu
curHanbHy1o mocieaoBarenbHOCTh CD8a. Ilomumentruasr MOTyT OBITH TONYYEHBI C
MPUMEHEHUEM JTFOOBIX W3 MHOKECTBA XOPOIIO H3BECTHBIX PEKOMOWHAHTHBIX W/WTH
CHHTETHYECKUX  TEXHUK.  [IpeayCMOTpEeHHBIE  HACTOSAIIUM  H300PETCHHEM
MONUMIENTHABL, B YacTHOCTH, BKmMoYaroT peuentopel CAR cormacHo Hacrosmiemy

OMHUCaHHIO, WKW MOCICAOBATCIbHOCTH, COJACPKAIIHUC YOAJICHHA, I[O6aBJ'ICHI/I$I W/ U
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3aMEHBI OJHOM WM Ooylee aMHHOKUCIOT penentopa CAR cormacHo ommcaHuio B

HaCTOAIICM JOKYMCHTC.

TepMuHBI «BBIJCTCHHBIN MENTU HWIH «BBIICICHHBIN MOJHUNCOTUA» U T.M. B
HACTOSIIIEM JOKYMEHTE OTHOCATCS K BBIICJICHHOW W/WIIM OYHIICHHOW in Vitro w3
KJIETOYHOU CPEABI MOJIEKYJIE MENTUAA WIIH MOJUIENITHA, JIMIIEHHOMN CBI3H C APYTHMHU
KOMITOHCHTAMH KJICTKH, #1.€. 3HAaYMMO HE€ CBSI3aHHOM C BEIIECTBAMH [N ViVO.
AHAJTIOTHYHBIM 00Pa30M, «BBIIETICHHAS KJIETKA» OTHOCUTCS K KJIIETKaM, KOTOPbIe ObLTH
MOTY4E€HBI U3 TKAHU WIH OPraHa iz Vivo U IO CYIIECTBY HE COJAEPKAT BHEKIETOYHOTO

MaTpHKCA.

[lomumenTuapl  BKIIOYAIOT  «BApHAHTBl  TOJMIENTHAOB».  BapuaHTbI
MOJIUTIENITUAOB MOTYT OTJIMYAThCA OT BCTPEUAIOMIETOCS B TPHPOJAE TMOJUIMENTHIA
OaHOM(MM) wWiaM OoJiee 3aMEHAMH, YAANCHHAMH, NOOABICHHAMH W/HIH BCTAaBKAMU.
Takue BapuaHTBI MOTYT BCTPEUATHCS B TPHUPOAEC HIH MOTYT OBITH TOJYYECHBI
CUHTETUYECKHM TIyTEM, HANpUMeEp, TMyTeM MOAU(UKALMHA OJHOH HIH Oojee U3
BBIIIETIEPEYUCIIEHHBIX TOCJIEI0BATEIPHOCTEN MONMUNENTHA0B. Harmpumep, coriacHo
KOHKPETHBIM BapHAHTAM PpEaU3alMd MOKET OBITh JKEJIATeIIbHBIM TOBBIMICHUE
CPOACTBA K CBS3BIBAHUIO W/WIH YJIYYIICHHE JPYTHX OHOJOTHYECKHX CBOWMCTB
penentopoB CAR mytem BBeAcHHS OMHOW(TO) WM OoOJiee 3aMEH, YIAJCHHH,
N00ABJICHUM W/WIM BCTaBOK B CBS3BIBAIOINUN JOMEH, ImapHup, TM-momeH,
KOCTUMYJIUPYIOIIUA CUTHAJIBHBIA JOMEH HWIIH TEPBUYHBIA CHUTHAJIBHBIM JIOMEH
noymrnentaaa CAR.  [lpeamodTutensHO, TOMUNENTHABI COTJIACHO HACTOAIIEMY
W300PETEHUIO0 BKJIFOYAIOT TOJUICHTHABI, OTIHYAIOIIHAECS IO MEHBIIEH Mepe
mpuoOIM3UTETHHO 65%, 70%, 75%, 85%, 90%, 95%, 98%, umu 99% WUACHTHYHOCTHIO

AMHHOKHMCIIOT.

[TomumenTHapl  BKIOYAIOT  «(ParMeHTHl  TOJTUMENTHAOB». DparMeHThI
MOJIATIENTHAOB OTHOCATCS K TOJUMIENTHAY, KOTOPBIH MOKET OBITh MOHOMEPHBIM HITH
MYJIbTHMEPHBIM, COJEPKUT YAATIEHHE HA aMHHOKOHIIE, yIaJeHHE Ha KapOOKCHIBHOM
KOHIIE, W/WIM YyJaleHHe WO 3aMEHy BO BHYTPEHHEH IOCIEI0OBATEIbHOCTH

OTHOCHTEJIFHO BCTPEYAOIMIETOCS B TPUPOAE HWIIH TOJYYEHHOTO PEKOMOMHAHTHBIM
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cniocoooM moymrienTyaa. COTrNIacCHO HEKOTOPHIM BapHAaHTAM pea3aiu (pparMeHT
MOJUIENTHAA MOXKET COAECPKATh LIEMb AMUHOKHUCIIOT, AJIMHA KOTOPOUW COCTaBIAET OT
o MeHbIeH Mepe 5 mo mpudmuuTenbHo S00 amuHOKKCHOT. ClieyeT TOHUMATD, YTO
COTJIACHO HEKOTOPHIM BapHAHTAM peaHu3alud JIHHA (ParMEHTOB COCTABISCT TIO
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
wm 450 amuHOKMCHIOT. B wactHOCTH, moaxomsmue (parMeHTHl TOTUIECTTHIOB
BKJIIOYAIOT (DYHKIIMOHATBHBIE TOMEHBI, B TOM YHCJIE AHTHTE€HCBS3bIBAIOIIUE JOMEHBI
unu pparmenTsl antuten. B ciydae anturena muimu npotuB BCMA moaxonsimmue
(parMeHTHI BKIIOYAIOT, HE OTPAHHYUBAACH TIepeYrcIeHHBIMU: 00macTe CDR, oOmacts
CDR3 Tskenod WM JIETKOW IIETIH; BapHaOENbHYIO OOJNACTh TSDKEIOW WIIH JIETKOW
LETH;, YacTh IETIH AaHTUTEIIA WK BapHAOCIIbHON 00IaCTH, BKITFOYAIOIIYIO IBE 00JACTH

CDR; u T.I

[TomumenTia MOYKET TakKe OBITh COEIUHEH BHYTPH PAMKH HIIH KOHBIOTHPOBAH
C JTUHKEPOM HJIM APYTOH TOCIIETOBATEIHOCTHIO IS YIPOINEHUS CHHTE3a, OUHIICHUS
WM WACHTH(HUKAIMK YKAa3aHHOTO nojunentuaa (nanpumep, momw-His), wmm ais

YIIyYIIEHHS CBA3BIBAHUA YKA3aHHOTO MOJIMMENTHAA C TBEPAOU MOJIOKKOM.

Kak oTmedamoch BbIIIE, TOJHMENTHIBI COTJIACHO HACTOAIIEMY H300pPETEHHIO
MOTYT OBITh HW3MEHEHBI PA3THYHBIM O0pa3oM, B TOM WYHCJIE€ ITyTEM 3aMEHBI
AMUHOKHCIIOT, VIAJIEHHH aMWHOKHCIIOT, YCe€YeHHH W BCTaBOK. (CmocoOsbI
OCYIIECTBICHHA TAKWUX MAHWITYJALHNA OOIMIEU3BECTHBI B JAHHOW OONACTH TEXHHKH.
Hampumep,  BapuWaHTBI  MOCIIEAOBATENIBHOCTH  AMHHOKHCIIOT  ped)epeHCHOTO
MOJIMNIENTAAA MOTYT OBITh TONy4eHbl myTeM BBeneHus myrtanui B JIHK. CmocoOsr
OCYULIECTBJIICHHA MYyTareHe3a M UW3MEHEHMsA TOCIEAOBATEIbHOCTEN HYKJIEOTHIOB
XOPOIIO MU3BECTHBI B JaHHOU oOnmactu TexHuku. Cwm., Hanpumep, Kunkel (1985, Proc.
Natl. Acad. Sci. USA. 82: 488-492), Kunkel et al., (1987, Methods in Enzymol, 154:
367-382), marentr CLLIA Ne 4873192, Watson, J. D. et al., (Molecular Biology of the
Gene, Fourth Edition, Benjamin/Cummings, Menlo Park, Calif., 1987) u uutupyemsbie

B HHMX MCTOYHMKH. PyKOBOACTBO MO OCYIIECTBICHUIO NOAXOMAIMMNX 3aMEH
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AMHHOKHCJIOT, HE BIHUSIOIUX HAa OHOJIOTHYECKYIO AKTUBHOCTH MPEACTABIIAIOMIETO
uHTEpec Oenka, Mo>kHO HaiTu B Moaenu Dayhoff u np. (Dayhoff et al., (1978) Atlas of
Protein Sequence and Structure (Natl. Biomed. Res. Found., Washington, D.C.)).

CormacHO  HEKOTOPBIM  BapuaHTaM  peallM3allid  BApUAHT  COJEPIKHT
KOHCEpBAaTUBHBIE 3aMeHbl. «KOHCepBaTUBHAs 3aMEHa» TPEICTABIAECT COOOM 3aMEHy,
PpU KOTOPOM AMMHOKHUCIIOTY 3aMEHSIOT APYrOM aMHHOKHCIOTOM, OTIIMYAOIIEHCS
AHAJIOTUYHBIMHM CBOWCTBAMH, TaK YTO CHEIMATIHMCT B O0JACTH XUMHUHU MENTHIOB MOKET
HNPEANONOKNTh, YTO BTOPHUYHAS CTPYKTypa M THAPONATHYECKHE XapaKTCPUCTHKU
YKA3aHHOTO  NOJUIENTHAA MO  CymecTBy He  m3MeHsaoTea.  CTpykrypa
NOJIMHYKJIEOTHAOB W TOJMIENTHAOB COITIACHO HACTOSIIEMY H300PETEHHIO MOMKET
MOJBEPraThCsi MOJU(PHUKAIMAM, OJHAKO TPH 3TOM OHH MOTYT OBITH IPEICTABICHBI
(YHKIMOHAIBHOW MOJIEKYJIOW, KOTOpas KOJUPYET BAPHAHT WM TPOHM3BOIHOE
NOJMITENTHAA ¢ TPeOyeMbIMH XapaKTEpUCTHKaMH. B Tex ciyuasx, korma tpeOyercs
W3MEHHUTh TOCJIEI0BATENBHOCTh AMHHOKHCIOT —MOJMIENTHAA I MOIy4YCHUs
SKBHMBAJICHTa, WM K€ JJI1 IIOJYYEHHUs YCOBEPIICHCTBOBAHHOTO  BAapUAHTA
MOJIUTIENITHA COTJIACHO HACTOAIIEMY H300PETEHHIO, CTICIHATKCT B JAHHOW 00NacTH
TEXHUKH, HANPUMEP, MOKET W3MEHHUTh OJAWH WU Oojiee KOJOHOB KOTUPYIOIICH

nocnenoBatenbHocTh JIHK, Hanmpumep, B COOTBETCTBUY ¢ TaOmHIICH 1.

TABJINIA 1- AMUHOKHCJIOTHBIE KOJTOHbI

AmvuHokuca | OannoOykBen | TpexOykBen | Kogousbi

0ThbI HBIA KOJ HBIN KO

ucTeun

AcrnaparvHoB




WO 2016/094304 PCT/US2015/064269
49

asg KUucCJjoTa

I'myramMmuHOBa

A KHCJI0Ta

Ddennmananu

H

I'mctuapH

N3onetiima

MeTtuouun

Acmnaparvx

ITponun

I'myTamun

ApruHUH
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Cepun

Tpeonnn

Tpunrodan

Tuposun

[Tpu ompeneneHUH OCTATKOB AMHHOKHCIIOT, KOTOPBIE MOTYT OBITH 3aMEHEHBI,
BCTPOCHBI WJIM yJAaJ€Hbl 0e3 TOTepH OHONOTHYECKOW AaKTUBHOCTH, MOKHO
WCTIOJTb30BATh KOMIIBIOTEPHBIE TTPOTPAMMBI, XOPOIIO W3BECTHBIC B JAHHOW OOJACTH
TEXHUKH, TAKHE KaK MPOrpPaMMHOE 0OecTieueHHe DNASTAR™. [IpennouturensHoO,
W3MEHEHUS aMHMHOKHCIIOT BO BapHaHTaX OENKOB COTJIACHO ONMHCAHUIO B HACTOSIIEM
JOKYMEHTE TIPEJACTABILIIOT COOOM KOHCEPBATHBHBIC W3MEHEHHS AMHUHOKHCIIOT, 1.e.
3aMEHBI HA aHAJIOTHYHBIM 00Pa30M 3apsyKCHHBIE WM HE3aPsDKEHHBIE aMUHOKHCIIOTHL.
KoncepBatuBHOE W3MEHEHHWE AaMMHOKHCIOTHI BKIIOYAaeT 3aMEHy Ha OJHY
AMHHOKHCJIOTY W3 CEMEHWCTBAa POJCTBEHHBIX IO OOKOBBIM IETSAM AMHHOKHCIIOT.
BceTpedaroniuecs B IpupoJe aMMHOKHUCTIOT OOBIYHO Pa3JeNAIOT Ha YETHIPE CEMEHNCTBA:
KHCTIBIE (acmapTar, TIyTaMmar), OCHOBHbBIE (JIW3WH, apTHHHH, TUCTHINH), HEMOJSPHBIC
(amaHuH, BaMUH, JICHIMH, U30JICHLIWH, TIPOJIWH, (eHUTATAHWH, METHOHHH, TPHNITO(aH)
W HE3apsHKCHHBIE TOJSApHbIE (TJMIWH, acHaparvH, TJIyTAMHH, LWMCTEHH, CEPHH,
TPEOHHUH, THPO3WH) aAMHHOKUCIOTHL. (DEeHWIANaHWH, TPHUNTO(PAH M THPO3WH WHOTAA
OOBEIUHAIOT B KJIaCC apOMAaTHYECKUX aMUHOKHCIOT. [loaxonsamime KOHCEPBATHBHBIE
3aMEHbl AMHHOKHCIJIOT B TIETITHAAX WM OETKaX HM3BECTHHI CIIEHUAIHCTAM B JAHHOW

O0NacTd TEXHUKH W OOBIYHO MOTYT OBITh OCYHIECTBIEHBI 0€3 HW3MEHEHHS
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OHOIOTHYECKOW aKTUBHOCTH MTOTOBOM MOJEKYJbl. CHIEeIamucTaM B TaHHOW 001acTh
TEXHUKH OyAET MOHATHO, YTO, B OOLIEM CIIy4ae, OAHHOYHBIE 3aMEHBI AMHUHOKHCIIOT B
HEKPUTHYECKUX OOTACTAX TMOJHUMENTHAA M0 CYIIECTBY HE U3MEHSIIOT OHOIIOTHIECKYIO
aKTUBHOCTH (cM., Hampumep, Watson et al. Molecular Biology of the Gene, 4th
Edition, 1987, The Benjamin/Cummings Pub. Co., p.224). [Ipumepbl KOHCEPBATHBHBIX
3aME€H OMHCaHbl B mpeaBaputenbHOM 3asBke Ha mateHT CIIA No 61/241647,

COJACPKaHUE KOTOPOH BKIIFOYEHO B HACTOAIIMM JOKYMEHT MOCPEACTBOM CCHUIKH.

[Ipr OCyIIECTBIEHHWM TAKHUX HM3MEHEHHH MOXKET YYHTBIBATHCA HHICKC
THIPONATUYHOCTH AMUHOKHCIIOT. BaXKHOCTD MHIEKCA THAPONATHIHOCTH AMHHOKHUCIIOT
A 00eCTieYeHUs HHTEPAKTUBHON OMOIOTHYECKOH (PYHKIMU OENTKa XOPOIIO U3BECTHA
B aHHOW oOnmacTu TexHuku (cM. uctouHuk: Kyte and Doolittle, 1982, BkimoueHHBIH B
HACTOSIIUH JOKYMEHT TIOCPEICTBOM CCBUIKH). Kaknol aMHUHOKHCIOTE OBLIO
NPUCBOCHO 3HAYEHHE HWHJEKCA THAPOMATHUYHOCTH HA OCHOBAHHHM XapaKTEPHCTHK
rugpopodbHocTn u 3apsama (Kyte and Doolittle, 1982). Vkasannele 3HaYeHHSA:
nzonewnmH  (+4,5); Bamuu  (+4,2); newmmH  (+3,8);  denumamanma  (+2,8);
mucTens/ucTerH (+2,5); metrnonud (+1,9); amanun (+1,8); rmumua (-0,4); TpeoHUH
(-0,7); cepun (-0,8); Tpunrodan (-0,9); taposun (-1,3); npomun (-1,6); THCTUANH
(-3,2); rayramar (-3,5); rmytamun (-3,5); acmaptar (-3,5); acmaparun (-3,5); mu3uH

(-3,9); u aprunuH (-4,5).

B nmanHOW 00nacTH TEXHWKH HM3BECTHO, YTO OIMPEICIIEHHBIE AMHUHOKHCIIOTHI
MOTYT OBITh 3aMEHEHBI HA JPYTHE AMHHOKHCIIOTHI C AHAJIOTHYHBIM WHIECKCOM WITH
MOKA3aTeNIeM THAPOMATHYHOCTH C TIOMyYCHHEM OeNKa, OO0JIaJaroIiero aHaJIOTHYHOH
OMOJIOTHYECKOW AKTHBHOCTBIO, /1.€. C TIOMYYEHHEM OHMOIOTHYECKH (yHKIHOHATBHO
SKBHBAJICHTHOTO Oenka. [Ipu OCymmecTBIEHHH TaKWX W3MEHEHHH TPEATIOYTHTEIbHA
3aME€Ha HA AMHHOKHCIIOTHI, OTITHYNSA WHAECKCOB THAPOTIATUYHOCTH KOTOPBIX HAXOAATCS
B Mpejaenax 12, mpeArmovTUTeNbHEE — B TIpeAenax 1, eme Oonee MpeanoYTHTETBHO —
B mpeaenax 1+0,5. B gaHHOW 00/IaCTH TEXHHWKH TaKXKE W3BECTHO, 4TO 3((eKTHBHASL
3aM€Ha CXOAHBIX AMHHOKHCIOT MOXKET OCYIIECTBIITECS HAa  OCHOBAaHHH

THIPO(QHUIBHOCTH.
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Cormacao moapooHomy ommcanuio B mateHTte CIIA Ned554101 ocratkam
AMHUHOKHUCIIOT  OBUIM  TIPHCBOEHBI  CIIEAYIOIIME  3HAYEHHA  TIOKa3aTeled
rugpodunsHOCTH: aprusauH (+3,0); mu3uH (+3,0); acmaprar (+3,0 £ 1); rmyramat (+3,0
+ 1); cepun (+0,3); acnaparus (+0,2); rmytamus (+0,2); rmuuH (0); Tpeonun (—0,4);
npomuH (0,5 * 1); amanun (-0,5); ructuaun (—0,5); mucrenn (—1,0); meTnoHUH (—
1,3); Bamun (—1,5); newitun (—1,8); m3onmenun (—1,8); Tuposun (-2,3); beHunananux
(-2,5); tpunrodan (-3,4). Cnemyer TMOHWMATh, YTO AMHHOKHCIIOTa MOKET OBIThH
3aMEHEHa Ha JpPyTyl0 aMHUHOKHCIOTY, WMEIONIYI0 aHAJIOTHYHBIA TOKAa3aTeNb
rUIPO(UIBHOCTH, ¢ COXPAHEHHEM OHMOJOTHMYECKOM SKBHUBAJIEHTHOCTH, B YaCTHOCTH,
UMMYHOJIOTHYECKOM SKBUBAJIEHTHOCTH Oenka. [Ipu ocymecTBIeHHU TaKMX U3MEHEHHUH
MPEANOYTUTEIPHON ABSIETCA 3aMEHAa HAa AMHHOKHCIIOTBL, OTIMYUSA IOKa3aTels
rHAPOPUIBHOCTH KOTOPHIX HE MPEBBIMIAIOT 12, TIPEAMOYTHTENbHEE — HE TPEBBIIAIOT

+1, enme 6osiee MPEAMOYTHTETHFHO — HE TIpeBhIIaoT 10,5,

CornacHO OIHCAHUIO BBIIIC, 3aMCHbI AMHUHOKHUCJIOT MOTYT OCYHICCTBIIATHCA Ha
OCHOBAHHUHM OTHOCHUTEIHLHOTO CXOACTBA 3aMECTHUTEIICH OOKOBBIX Herneu AMHUHOKHUCIIOT,

HaAITpUMep, UX TUAPOPOOHOCTH, THAPODYHIHLHOCTH, 3apsAaa, pa3Mepa U T.11.

BapuaHThl MOMMIENTHIOB TAaKkKe BKIIOYAIOT TIUKO3WIHPOBAHHBIE (HOPMBI,
arperupoOBAaHHBIE KOHBIOTATHI C JAPYTUMH MOJIEKYJIAMU U KOBAJICHTHBIC KOHBIOTATHI C
HEPOACTBEHHBIMH ¢parMeHTaMH ~ XUMHYECKHX COCAUHEHUU (nanpumep,
MIETHITUPOBAHHBIE MOJIEKYTbI). KOBaneHTHBIE BApHAHTHI MOTYT OBITh TIOJYUYEHBI Iy TEM
COenUHEHHA (PYHKIMOHATBHBIX TPYI C TPYINIAMH, JIOKATH30BAHHBIMH B IIETH
AMUHOKHUCIOT, UIU ¢ N-KOHIEBBIM WM (C-KOHLEBBIM OCTAaTKOM, KaK H3BECTHO B
JAHHOW OOJIACTH TEXHHWKH. BapHaHTBl Takke BKIIOYAIOT AJUICIbHBIE BapPHAHTEHI,
BHJIOBBIC BAPUAHTHI U MyTCHUHBI. BapuaHThI Takke BKIFOYAIOT YCEYCHUA HITH yAAICHUS

o0macTel, KOTOPBIA HE BIUAIOT HA (PYHKIMOHATBHYO aKTHBHOCTH OCITKOB.

CornacHo OZHOMY BapHaHTy PEalN3aLUH, €CIIH HEOOXOJUMa 3KCIIPECCUS JBYX
unu 0oJiee MOJUMENTHIOB, KOJUPYIOIIHE UX TMOCIIEA0BATEIbHOCTH MOIUHYKICOTHIOB
MOTYT OBITh pa3zieneHsl mocienoBaTenbHOCTEI0O IRES cormacHo ommcanmio B Tekcte

HacToAmero MokyMmeHta. COTIacHO IpPyroMy BapHaHTy peajH3alldil JBa WK Oojee
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MOJIMNIENITAAA MOTYT OBITh SKCIPECCHPOBAHBI B BHIE THOPUAHOTO O€NKa, KOTOPBIHA
COOCPKUT ONHY WM 0OOJee TOCIEeIOBATEIIFHOCTEH  CaMOPACHICTUISIOIINXCS

TIOJIUIICTITUAOB.

[TomumenTUABl COTIACHO HACTOAIEMY HW30OPETECHHUIO BKIIFOYAIOT THOPHIHBIC
nonunenTuAsl. COraacHO MPEANOYTHTENBHBIM BapHaHTAM PEAM3ALUU MPEAJIOKEHbI
THOPUAHBIE  TIONHIENTHAN W  TOJHHYKICOTHIBI, KOAHUPYIOIIHE THOPHIHBIC
noymrnentuasl, Hanpumep, peuentopel CAR. «[uOpuaHble NOMMMENTHIBD) |
«THOpHUIHBIE OENTKW» OTHOCATCS K TOJNHIEITHIY, COACPKAIIEMy O MEHbBIIEH Mepe
IBa, TPH, YETHIPE, MATh, IIECTh, CEMb, BOCEMb, IEBATH, WM JECATh HIH OOJee
TOJIUTIETITUAHBIX CETMEHTOB. B rHOpHMIHBIX moymmentuaax, Kak mpasuio, C-KOHeI|
coemuHEH ¢ N-KOHIIOM, XOTS MOKET ObITh Takxke coeauHeH C-konerr ¢ C-koHIoM, N-
koHel[ ¢ N-koHoM, wik N-koHen, ¢ C-konrowm. [lomunentuasl rHOpUmHOTO OEKa
MOTYT PACIONIATaThCsA B IOOOM MOPSIKE WK B ONPEACIIEHHOM Topsiake. [ uOpuaHbIe
MOJIUNICTITUABl WM THOPHUAHBIE OEITKA MOTYT TaKK€ BKIOYATh KOHCEPBATHBHO
MOAH(HIIMPOBAHHBIE BAPUAHTHI, TOJUMOP(QHBIE BAPHUAHTHL, AJUICIH, MYTAHTEHI,
CyOmocIe10BaTEIbHOCTH H MEKBUAOBBIC TOMOJIOTH, TPH YCJIIOBHH, YTO COXPAHAETCS
Hy’>KHas TPAHCKPHUITIUOHHAS AKTHBHOCTh THOPHIHOTO TIOJUIENTHAA. | HOpUIHBIC
MOJTUTIETITAABI MOTYT OBITh TOJY4YEHBI C TPHMEHEHHEM CIIOCOOOB XHMHYECKOTO
CHUHTE3a HJTH TTOCPECTBOM XHMHYECKOT'O CBSI3BIBAHUSA IBYX (PparMeHTOB; WU MOTYT B
meJaoM  OBITh  TIONlyY€HBI C TPUMEHEHHEM JPYTHX CTAaHJAAPTHBIX TEXHHK.
Jluruposanusie nociemosareasHoctn JIHK, comepskamue rHOpUAHBIA MOTUICTITHI,
(OYHKIIHOHABHO CBSI3BIBAIOT C MOIXOSIIAMH 3JIEMEHTAMH KOHTPOJIST TPAHCKPHUIIITHH

WA TPAHCIIATHU COTTTAaCHO ONMMCAHUIO B TCKCTC HACTOAIICTO JOKYMCHTA.

CorymacHO OJHOMY BAapHAHTy peaTu3aldd TAPTHEP Uil THOPHIH3AIHH
COJICPKHUT TIOCJIE0BATEIFHOCTD, CIIOCOOCTBYIOIYIO OONBINEH SKCIPECCHH OeNKa
(OKCTIDECCHOHHBIM ~ SHXAaHCEP) MO  CPABHEHHIO  JKCIPECCHEH  TPUPOTHOTO
PEeKOMOMHAHTHOTO Oenka. Jlpyrme mapTHepbl I THOPUAW3AIMAHA MOTYT OBITh
BBIOpaHBI TakuM 00pa3oM, 4YTOOBI TIOBBIIATH PACTBOPHMOCTH O€NKa, WK
o0ecTieuynBaTh HAllEIMBAHUE OENka B TpeOyeMble BHYTPHKIETOUYHBIE KOMIIAPTMEHTHI,

W 00JIETYATh TPAHCTIOPT THOPUAHOTO OeNKa Yepe3 MeMOpaHy KIETKH.
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[uOpuaHble TOMUMENTHABI MOTYT JOMOJIHUTEIBHO COAEPKATh CHUTHAJ
paCLICIUIEHUS  TMOJMUIENTUAA MEXKAY BCEMH  MOJUNENTUAHBIMUA  JOMEHAMHU,
ONMCAHHBIMU B HACTOAIIEM AOKyMeHTe. Kpome TOro, moJMOENTHAHBIM CAUT MOKET
OBITh TIOMEIIEH B JIOOYIO JHMHKEPHYIO TENTHIHYIO TMOCIIEI0BATEIBHOCTh. [IprMepbl
CUTHAJNIOB PACIIEIUICHHS TOJMMENTHAOB BKIIOYAIOT CANTBI PACIO3HABAHUA JiA
pacIIEIVIEHUs TOJUMIENTUAOB, TAKHE KAK CAWThl PACIIEIUICHHS MPOTEa3aMH, CaAUThHI
pacuierieHuss  HykKieazamu  (Hanmpumep, peakue  caWThl  PAcHO3HABAHUS
PECTPHUKITMOHHBIMU (DEPMEHTAMH, CAUTBHI PACTO3HABAHUS CAMOPACIIEIUISIONIETOCS
pubo3uMa) U camopacIervisiFoniuecs: BupycHoie omuronenTtuasl (cm. deFelipe and

Ryan, 2004. Traffic, 5(8); 616-26).

[Togxopdmupe caWThl pacIICIUICHWA NPOTEa3aMHU M CaMOPACIICIUITIONIUECS
NETTHAB U3BECTHBI CTIEIUAIMCTAM B JTAHHOM OOJIACTH T€XHUKH (cim., Hanpumep, Ryan
et al., 1997. J. Gener. Virol. 78, 699-722; Scymczak et al. (2004) Nature Biotech. 5,
589-594). IIpumepsl caliTOB PaCIICIUIEHHUS MPOTEA3aMH BKITFOYAIOT, HE OTPAHUYHBAACEH
MEPEYUCICHHBIMY, CANTBl PACHICIUICHUS NOTHUBHUPYCHBIMM mpoTea3amu  Nla
(Hanpumep, BUpyCa TPABUPOBKH Tabaka MpOTeas3a), MOTUBHPYCHBIMH mpoTeazamu HC,
NOTUBHPYCHbIMH mipoteasamu Pl  (P35), OalioBupycHpiMu mipoTeaszamu  Nla,
oaiioupycHbiMu PHK-2-koaupyembivu poreazamu, aTOBHPYCHBIMHE TTpoTea3amH L,
SHTEPOBUPYCHBIMH  mpoTeazamMu  2A,  pHHOBUPYCHBIMH  MpoTeasamMu  2A,
MUKOPHAaBUPYCHbIMU  mporea3zamud 3C, KOMOBHPYCHBIMH miporeazamu 24K,
HermoBUpyCHbIMHU TipoTeazamu 24K, RTSV (chepudeckoro Bupyca puca tyHrpo) 3C-
noto0HoM mpoTteaszou, 3C-mogoOHoM mporeaszoit PYVF (Bupyca sxentoit mITHHCTOCTH
MacTepHAaKa), TEMApHUHOM, TPOMOHMHOM, (AaKTOpoM Xa W SHTEPOKWHA30H. BBuay
BBICOKOM CTPOTOCTH YCIIOBUM PacIIECIUIEHUSA, COTJIACHO OJTHOMY BapHaHTY peanu3aliu
MPEANOYTHTETFHBIMA ABIITIOTCS CaWThl pacmierieHus mpoteazorn TEV  (Bupyca
rpaBupoBkH TaOaka), Hampumep, EXXYXQ(G/S) (SEQ ID NO: 23), nanpumep,
ENLYFQG (SEQ ID NO: 24) u ENLYFQS (SEQ ID NO: 25), rae X mpencrasiser

co0o# Mmooy aMuHOKUCIIOTY (pactieruierne TEV mpoucxomaut mexxay Q u G, wmm Q

uS).
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CornacHO KOHKPETHOMY BapHaHTy peald3alid CaMOpPaCHICIUIIOIUECS
NENTUABl BKIIOYAIOT MOCIEAOBATENIPHOCTH TAKHUX TMOJMIENTHAOB, IMOJYyYEHHBIE W3
MOTUBUPYCHBIX M KapAHOBUPYCHBIX 2A-mientuioB, FMDYV (Bupyca 3HTEpOBHPYCHOTO
BE3HMKYJIIPHOTO CTOMATHTA), BUpPyca KOHCKOTO puHHUTA A, BHpyca Thosea asigna u

TEINOBHUPYCAa CBUHEH.

CormacHoO  HEKOTOPbIM  BapuaHTaM  pealv3allMM  YKa3aHHbIM  caT
CaMOPACHICTUIAIOMIETOCS TOIUIENTHIA BKITFOYaeT 2A-calT win 2A-OA0OOHBIA CaMT,

nocneaoBaTenbHOCTh WK JoMeH (Donnelly et al., 2001. J. Gen. Virol. 82:1027-1041).

TABJIMIJA  2:  Ilpumeper  caiiTtoB 2A  BKIIOYAOT  CIEAYIOLIUE

oCIaCA0BATCIIbHOCTH:

SEQ ID NO: 26 | LLNFDLLKLAGDVESNPGP

SEQ ID NO: 27 | TLNFDLLKLAGDVESNPGP

SEQ ID NO: 28 | LLKLAGDVESNPGP

SEQ ID NO: 29 | NFDLLKLAGDVESNPGP

SEQ ID NO: 30 | QLLNFDLLKLAGDVESNPGP

SEQ ID NO: 31 | APVKQTLNFDLLKLAGDVESNPGP

SEQ ID NO: 32 | VTELLYRMKRAETYCPRPLLAIHPTEARHKQKIVA
PVKQT

SEQ ID NO: LNFDLLKLAGDVESNPGP

SEQ ID NO: LLAITHPTEARHKQKIVAPVKQTLNFDLLKLAGDV
ESNPGP

SEQ ID NO: EARHKQKIVAPVKQTLNFDLLKLAGDVESNPGP
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Cornacuao npeArnOYTUTCIIbHbIM BapHuaHTaM pcanmn3ann IIOJIUIICIITHA,

TPe Iy CMOTPEHHBIN HACTOSIINM H300peTeHreM, BKmrodaet moywmmnentuy CAR.
IMOJMHYKJIEOTUABI

CormacHO  MPEANOYTHTENBHBIM  BapHaHTaM  peallu3alMi  TMPEAJIOKEH
MOJIMHY KJICOTH, KOAMPYIOIIHH oauH wnu Oonee moymmentuaoB CAR, Hampumep,
SEQ ID NO: 10. B Hacrosfmem AOKYMEHTE TEPMHMHBI «MOIHHYKICOTHI» WIH
«HYKJIeHHOBass Kucnota» ortHocarca k marpuunod PHK (MPHK), PHK, renomuoi
PHK (rPHK), mmoc-nemu PHK (PHK(+)), munyc-uiemu PHK (PHK(-)), reHomHOM
JHK (rJHK), wxommnementapunout JHK (x/IHK) wnu pexomOunantHou JIHK.
[TomuHyKIEOTHABI BKIIOYAIOT OJHOHUTEBBIE U JBYHUTEBBIE ITOJHMHYKICOTHIBL.
[TpeamodTuTeIbHO, TOJMMHYKICOTHABI  COTJACHO  HACTOAIIEMY  HM300PETEHHIO
BKIIFOYAIOT TMOJMHYKICOTHABI WIM BAapHAHTHI, OTIMYAIOIIHECA IO MEHBIIEH Mepe
npubnmu3uTenbHo 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%,
97%, 98%, 99% wunu 100% HAESHTHYHOCTHIO ITOCJIEIOBATEILHOCTEH KAKHM-JITHOO
pedepeHCHBIM TIOCTIEAOBATEIBHOCTAM, OTHCAHHBIM B HACTOSIIEM JOKyMEHTE (Cit.,
Hanpumep, TIEPEUYECHb MOCIIEI0BATEILHOCTEN); TPH 3TOM, KaK MPABUJIO, Y YKa3aHHOTO
BapUAHTA COXPAHAETCS TIO MEHBINEH Mepe OJUH BHI OHOJOTHYECKOW AKTHBHOCTH
pedepeHcHOM moCIea0BaTeNbHOCTH. COTNTAaCHO  Pa3NMYHBIM  HJUTIOCTPATHBHBIM
BAPHAHTAM PEAM3AIMHA HACTOSIIEeEe H300PETEHHE TPEIyCMATPUBAET, B TOM YHCIIE,
MOJIMHY KJIEOTH/IBI, COAEPIKALINE SKCIPECCHOHHBIE BEKTOPBI, BUPYCHBIE BEKTOPHI U

mnasMuabl JJ1 ICPEHOCA, a TAKKE COACPKAIIHUE UX KOMITO3UIIUH H KIICTKH.

CormacHO KOHKPETHBIM BapHAHTAM pPEaM3allid B HACTOSAMEM H300PETCHUH
NPEJIOKEHBl  MOJIMHYKJICOTHABI, KOTOPBIE KOJMPYHOT MO MEHBIOIEM  MEpE
npudmsurensHo 5, 10, 25, 50, 100, 150, 200, 250, 300, 350, 400, 500, 1000, 1250,
1500, 1750 wmum 2000 wmam Oojee MOCIENOBATEIBHBIX OCTATKOB AMUHOKHCIIOT
MOJIMIIETITHIA COTJIACHO HACTOAMEMY HW300PETEHHIO, a TAaKXKE BCE MPOTYKTHI
MPOMEKYTOYHOM JIUHBL. JIErko MOHATH, YTO «IPOIYKTHI MPOMEKYTOYHOU JJIMHBD) B

YKa3aHHOM KOHTEKCTE O3HA4YaeT MOOVI0 JIWHY B JHAMA30HE MEXKAY YKa3aHHBIMHU
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3HaAYCHUAMU, Hanpumep, 6, 7, 8, 9 m T, 101, 102, 103 u T.o.; 151, 152, 153 u 1.
201, 202, 203 u T.10.

B HacrosimeM TOKyMEHTE TEPMHUHBI «BAPHAHT TOJTHHYKICOTHIA», «BAPHAHT) U
T.II. OTHOCATCA K MOJMHYKJIEOTHAAM, TIOCTIEA0BATETPHOCTH KOTOPBIX B CYIIECTBEHHOM
CTETIEHH MIEHTHYHBI Pe(EepeHCHON NOCIEeNOBATEIPHOCTH TOJMHYKICOTHIOB, HIIH
MOJIMHYKJIEOTH/BI, KOTOPBIE THOPHAU3YIOTCS ¢ peePeHCHOM MOCIEeI0BATEILHOCTHIO B
JKECTKMX VYCJIOBHSX, OINPEACIEHHBIX 3[€Ch M Jallee B HACTOSIMIEM JOKYMEHTE.
VKa3zaHHbIE TEPMHUHBI BKJIHOYAKOT IMOJMHYKJICOTHIBL, B KOTOPBIX, MO CPABHEHUIO C
pedepeHCHBIM TOJMHYKICOTHAOM, A0OAaBICHBI WIM YAAJNCHBI, WJIM 3aMEHEHBI Ha
APYTHE HYKIICOTUABI OAMH WK Ooyiee HyKIeoTHIOB. IIpu 3TOM B maHHO#M oOnacTu
TEXHUKH XOpOIIO HM3BECTHO, YTO IPH BHECEHHU B PE(PEPEHCHBIM IMOIMHYKICOTH]
OTIPEJEIICHHBIX U3MEHEHHUS, B TOM YHCJIE MyTalWH, JOOABICHHUMN, YAAICHHNH U 3aMEH,
W3MEHEHHBIA TOJIMHYKIICOTHS MOYKET COXPAHATh OWOIOTHYECKYI0 (DYHKIHIO WA

AKTUBHOCTbH Pe(ePEHCHOTO MOJIMHYKIICOTH/IA.

HUcnonp3yeMble B HACTOAIIEM JOKYMEHTE TEPMHHBI  «HACHTUYHOCTH
MOCJIeI0BATEIFHOCTEW» HMITH, HATIPUMED, «HACHTHYHAs Ha 50% TMOoCIe10BaTeTbHOCTHY,
OTHOCATCS K CTETIEHU UACHTUYHOCTH PACTIONIOKEHHS HYKICOTUI0B HUIIH AMHUHOKHUCIIOT
B YKa3aHHBIX TIOCJIEIOBATEIbHOCTAX B pPaMKax OKHa cpaBHEHHUS. COOTBETCTBEHHO,
TIPONEHT HWACHTHYHOCTH TOCJIEI0BATEIPHOCTEH» MOMKET OBITh PACCUHTAH ITyTEM
CpaBHEHUA JABYX TMOCIEAOBATEIPHOCTEH TIOCIE€ ONTHMANIbHOTO BHIPABHUBAHUA, B
paMKax OKHAa CpPaBHEHHWS, I ONPEACJICHUS YHCIIAa TOJOKEHHUH, TAE€ B O00CHX
MOCJIEAOBATENHHOCTIAX PACTIONATAIOTCA HACHTHYHBIE OCHOBAHUS HYKJIEMHOBBIX KHCIIOT
(nanpumep, A, T, C, G, ) unm uaeHTHYHBIE OCTATKH aMUHOKHCITIOT (Hanpumep, Ala,
Pro, Ser, Thr, Gly, Val, Leu, Ile, Phe, Tyr, Trp, Lys, Arg, His, Asp, Glu, Asn, Gln, Cys
u Met), ¢ MOyYEHUEM YHCIa COBMATAIONINX TTOJIOKCHHUH, IETIEHUST YKa3aHHOTO YHCIIA
COBIAIAFONINX TIOJIOKEHUH HA 00IIIee YUCIIO TIOJIOKEHUH B OKHE CPAaBHEHHA (/m.e. Ha
pasMep OKHA) W YMHOXEHHS pesyiaprata Ha 100 ¢ TONyYeHHEM TIPOIIEHTA
WAECHTUYHOCTH TIOCIIE0BATEIbHOCTEN. BKIIOYEHBI HYKJICOTHABI M TOJUIETITH/IBI,
OTJHUYAIOTIHECS TI0 MEHbINEH Mepe mpuoOmm3uTenbHo 50%, 55%, 60%, 65%, 70%,

75%., 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% wmmm 100% HUACHTHYHOCTHIO
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MOCJIEI0BATENIPHOCTEM OTHOCUTENBHO JIOOBIX pe(epeHCHBIX MOCIIEA0BATEIbHOCTEH,
ONMCAHHBIX B HACTOAIIEM JOKYMEHTE, KAaK MPABHIIO, C COXPAHEHHEM Y BapUaHTa
MOJIMMIENTHAA TIO0 MEHBIIEHW Mepe OHOTO BHAA OWOIIOTHYECKOW AKTHBHOCTH

pedepeHCHOTO MOMUIENTH IA.

TepMuHBI, HCTIONB3yEMBIE AJIA ONMMCAHHUA B3AUMOCBS3H IOCIIEAOBATEIBHOCTEN
ABYX WM OoJie€ TOMMHYKICOTHUAOB WM TIOJMIIENITHAOB BKIIOYAIOT TEPMHUHBI
«pedepeHCHas  TOCIEIOBATENBHOCTEY», «OKHO  CPaBHEHHA»,  «HIECHTHYHOCTD
MOCJEI0BATENBHOCTEN»,  IPOLEHT HWACHTUYHOCTH  IOCIEAOBATEIBHOCTEN» U
«CYHIECTBEHHAs WACHTUYHOCTH». JlmuHa «pedepeHCHOH mocIen0BaTeIbHOCTI
cocTaBiseT Mo MeHbed mepe 12, HO yacto 15-18, u yacto mo MeHsme mepe 25
MOHOMEPHBIX €JMHHMI], BKIIOYAIOIWUX HYKICOTHABI M OCTATKH aAMUHOKHUCIIOT.
[TockobKy KaskIbpIi U3 ABYX MOJMHYKICOTHAOB MOXKET coaepskath (1) cxoaHyro s
YKa3aHHbIX JABYX MOJMHYKICOTHAOB MOCIEI0BATENBHOCTD (T.€. TOJBKO YacTh MOJTHON
MOCIIEA0BATENBHOCTH TOJIMHYKICOTHAOB) U (2) pa3NU4Yarolnylocsl B YKa3aHHbBIX JIBYX
MOJTMHY KJIEOTHAX TTOCIIEA0BATEIEHOCTD, CPABHEHHE TIOCTIEIOBATEIILHOCTEH ABYX (HITH
Ooyee) TONMHYKICOTHAOB  BBIMOJNHAIOT, KaK TMPAaBHIIO, TMYTEM CpPaBHECHUS
MOCJIEIOBATENBHOCTEN JIByX TMOJIMHYKICOTHIOB B PaMKax «OKHA CPABHEHHUS» IS
UACHTH()HUKALIMY U CPABHEHUS 00JIACTEH JTIOKATBHOTO CXOJICTBA TOCIE0BATETBHOCTEH.
TepMHH «OKHO CpaBHEHHS» OTHOCUTCS K YCJIOBHOMY CETMEHTY, BKJIFOYAIOIIEMY IO
MEHBIIEH Mepe 6 CMEKHBIX IOJIOKEHUH, OOBIYHO OT NPUONMH3UTENbHO 50 10
npubmusuTeabHo 100, vame ot mpuOmmsutenbHo 100 mo mpudmmsurensHo 150
MOJIO’KEHUH, BHYTPH KOTOPOTO TIOCIIEIOBATEIFHOCTh CPABHUBAIOT C pedepeHCHOU
MOCJEI0BATENBHOCTBIO, COJEPKAIIEN TAKOE K€ YMCIIO CMEXKHBIX MONOKEHUH, MOCIe
MPOBEICHHUSA ONTHUMAJIBHOTO BBIPABHUBAHMS YKAa3aHHBIX JIBYX IOCJEI0BATEIbHOCTEM.
JInd ONTUMaIbHOTO BBIPABHMBAHMA JBYX IOCIEAOBATEIBHOCTEN OKHO CPaBHEHUS
MOKET COJEPKaTh MpHOIM3UTENBHO 20% HITH MEHee TOOABIICHHUH WITH yIaICHHH (T.€.
MPOIMYCKOB) OTHOCHUTENBHO PEPEPEHCHOW TMOCIEAOBATENBHOCTH (KOTOpas He
CONEPKUT  N0OABIIEHUH WA YIAJICHUK). OnTtuManbHOE BBIPABHHUBAHHUE
MOCIIEA0OBATENNFHOCTEH B OKHE CPABHEHHUS MOXET OBITh MPOBEACHO C NMPUMEHEHHEM
KoMmIboTepru30BaHHBIX BapuaHTOB anroputMoB (GAP, BESTFIT, FASTA u TFASTA

B TMakeTe mporpammHoro odecmeuenus Wisconsin Genetics, Bepcus 7.0, Genetics
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Computer Group, 575 Science Drive, Msmucon, Buckoncun, CIIA) wmm mytem
OCMOTpPa, W BBHIOOpPAa HAWIYYINETO BAPUAHTA BBHIPABHUBAHHUA (M.e. [AOIIETO
MaKCHUMAaJTbHBIN TMPOIEHT TOMOJIOTHH HA MPOTHKEHUH OKHA CPABHEHHMSA ), TTOTYYEHHOTO
C HWCIIONIb30BAHMEM JIOOBIX W3 MHOJKECTBA CIOCOOOB. MOKHO TarKKe YIOMSIHYTh
nporpammsbl cemerictea BLAST, nanpumep, onmcanusie B uctounuke: Altschul ef al.,
1997,  Nucl.  Acids  Res. 25:3389. IlompoOHoe  omucaHwe  aHamu3a
MOCIIEIOBATEIFHOCTEH MOKHO HAWTH B paszene 19.3 B mcrounmke: Ausubel er al,
Current Protocols in Molecular Biology, John Wiley & Sons Inc, 1994-1998, Chapter
15.

B HacrosimeM TOKyMEHTE TEPMUH «BBIIEJCHHBIA MOJIMHYKICOTHI) OTHOCUTCS
K TOJIMHYKJICOTHAY, KOTOPBIH OBUT  BBIACIEH W3  TOCJIEIOBATEIBHOCTEH,
(naHKUPYIOIMX €ro BO BCTPEYAIOMIEMCS B TPUPOAE COCTOSHHH, HAIpPUME,
¢parmenty [IHK, xoTopeiii ObUT OTAENEH OT TMOCIEIOBATEIBHOCTEH, KaK TPABHIIO,
CMEKHBIX C YKa3aHHbIM (pparMeHTOM. «BBIIENECHHBIH TONHHYKICOTH TaKKe
otHocutcsa kK kommiemeHnTapHou JIHK (kIHK), pekomOunranTHOM JIHK wim apyromy

MOTMHY KJICOTH/TY, HE CYHIECTBYIOIIEMY B TIPHUPOJIE U TIOJTyYCHHOMY YEJTOBEKOM.

TepMuHBI 11 OMMCAHHWA OPUEHTAIIMHM TOJUHYKJICOTHAOB BKIIOUAIOT. 5' (Kak
MPaBUJIO, KOHEI[ MOJIHHYKIICOTH/IA, COACPKaIIHi cBOOOAHYIO (ochaTHyo Tpynmy) U
3' (kak TMpaBUIIO, KOHEIl TOJMHYKIEOTHAA COACPKAIUN CBOOOTHYIO THAPOKCHIIbHYFO
(OH) rpynmy). IlocmenoBaTeNPHOCTH TOHHYKICOTHIOB MOTYT OBITH 3aITUCAHBI B
Hampasienun 5'—3', unu 3'—5'. B cinywae JIHK um MPHK nenes 5'—3' HaspiBaroT
«CMBICTIOBOM» WEMBI0, IUTIOC-IIETIBIO» WU «KOJUPYIOMEH» LEMbI0, MOCKOIBKY €€
MOCIIEIOBATEIFHOCTh HACHTHYHA TOCjeaoBaTebHocT npematpuunor PHK  (mpe-
MPHK) [3a uckmouennem ypammna (U) B8 PHK smecto Tumuna (T) B JIHK]. B ciydae
JJHK u w™mPHK kommnemenrapras mems 3'—5', TtpanckpuOupyemas PHK-
MOJIMMEPA30M, HA3BIBAECTCA «MATPULEW», KAHTUCMBICTIOBOW» LEMBIO, «MUHYC-LEMBIOY»
W «HEKOJUPYIONIEH» Tenbl0. B HacTosmiem JOKyMEHTE TEPMHH «oOpaTHas
OPHUEHTALUA» OTHOCHUTCS K TOCNEI0BATEIbHOCTH 5'—3', 3aMMCaHHOW B HAMpPaBIICHUH

3'—5', unu nocaeA0BaTENbHOCTH 3'—5', 3anMCcaHHOM B HANpaBlieHUH 5'—3'.
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TepMUHBI «KOMIUVIEMEHTAPHBIN» M «KOMIUIEMEHTAPHOCTB» OTHOCATCS K
TOJTMHY KJICOTHIAM (M1.e. TIOCJIeTOBATEIbHOCTH HYKIICOTHIOB), B3aUMOCBS3aHHBIM 34
CYET MPUHLMIA CIIApUBAaHWA OCHOBaHWW. Hampumep, KOMIIEMEHTapHOM LEMBIO I
nocnenoBarenbHOCTH JIHK S AGTCA TG 3 apmaerca e 3' TCAGTACS'
[TocmemHIO TOCIIEAOBATETPHOCTh YaCTO 3alKMCHIBAIOT KaK OOPATHBIM KOMILUIEMEHT,
HauMHasA ¢ 5'-KOHIA cneBa M 3akaHumBas 3'-koHuom cmpaBa: S CATGA CT 3"
[TocnemoBaTenbHOCTh, OTHOBPEMEHHO SBIIAIONIYIOCS W COOCTBEHHBIM OOPATHBIM
KOMIIJIEMEHTOB, HA3bIBAIOT MAJIMHAPOMHOMN MOCIIEA0BATETbHOCTHIO.
KoMmjeMeHTapHOCTh MOXKET OBITh «4aCTHYHOI», B 3TOM CIly4ae TOJBKO HEKOTOPHIE
OCHOBaHMS HYKJIEMHOBBIX KHCJIOT COOTBETCTBYIOT IPUHIIMITY CHIAPUBAHUS OCHOBAHHM.
Tarke MoOxeT HAOMOIATHCS «IOJHAS», WIH «TOTANIbHAS» KOMIUIEMEHTAPHOCTD

HYKJICHHOBBIX KHUCJIOT.

Kpome Toro, cnenmanucTaM B JaHHOW OOJIACTH TEXHHKH OYJET TMOHATHO, YTO
BBHIAY  BBIPOJKJEHHOCTH  TE€HETHYECKOTO  KOAA  CYIIECTBYET  MHOMKECTBO
MOCJIeIOBATEIFHOCTEH HYKICOTHIOB, KOTOPHIE KOAUPYIOT TMOJUIENTHA COTTIACHO
ONHMCAHHIO B HACTOAIIEM JOKyMEHTE, JTHOO ero ()parMeHT Wid BapuaHT. HekoTopbie
W3 YKa3aHHBIX TOJIHHYKJICOTHIOB OTIMYA0TCA MHHHMAIbHOM CTCTIEHBIO TOMOJIOTHH B
OTHOINEHUH TOCIICI0BATCIbHOCTH HYKICOTHAOB KAKOTO-THOO BCTPEYAIOMICTOCS B
npupojae reHa. TeM He MeHee, HACTOSIIAM H300PCTCHHEM IIPEIYCMOTPEHBI, B
YaCTHOCTH, TOJIMHYKJICOTH/IbI, COCTaB KOTOPHIX BAaphbHUPYET 3a CYCT Pa3IUYHi B
HCTIOJIb30BAHHH KOJOHOB, HAMPUMEP, MOJHHYKICOTH/BI, KOIOH-ONTHMHU3HPOBAHHBIC
JUTA IPUMEHCHHS Y YeI0BeKa H/HIH nmpumaTa. KpoMe TOro, MOryT Tak/Ke MPUMEHATHCS
aljeid  TEHOB, COJACP)KAlIMX MPEMIOKCHHBIE B  HACTOAINEM  W300pPETCHHH
MOCTICI0OBATCIbHOCTH MOJIMHYKJICOTHIOB. AJUICITH TPEACTABIIOT COO0M dHIOTCHHBIC
T'CHBI, K3MCHEHHBIC B PE3yJIbTATE OJHOM MJIH 0OJIee MyTAIlHi, HATIPUMED, B Pe3yJIbTaTe

yAAeHUH, 10OABIEHUH W/HWITH 3aMEH HyKICOTH/IOB.

TepMHH «KacceTa ¢ HYKICHHOBOM KHCIOTOW» B HACTOAIIEM JOKYMEHTE
OTHOCHUTCS K TE€HETHYECKHM TMOCJEAOBATENBHOCTSIM B COCTABE BEKTOPA, C KOTOPHIX
MmoskeT dkcnpeccuposathest PHK, a 3atem Gemok. Kaccera ¢ HyKIIEHHOBOW KHCITOTOW

COIEPKUT TPeACTaBIAOIUNA uHTEpec reH, Hampumep, reH CAR. Kaccera ¢
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HYKJIIEMHOBOH KHCJIOTOM PAcHOJIOKEeHa W OPHEHTHPOBAaHA B TOCJIEIOBATEIBHOCTH
BEKTOPa TaKUM 00pa3oM, YTO HyKJICHHOBAS KHCIIOTA W3 YKAa3aHHOW KACCETHI MOXKET
ObITh TpaHCKpuOUpoBaHa B PHK, u npu He0OX01UMOCTH TpaHCIHPOBaHA B OETIOK HITH
MOJIUTIETITH, TIOABEPTaTbCAd HAICKAIMUM TMOCTTPAHCISIIMOHHBIM MOJAU(DUKALIHAM,
HEOOXOUMBIM [JIs1 00ECTIEUYEHUsI AKTUBHOCTH B TPAaHC(HOPMHUPOBAHHOW KIIETKE, U
TPAHCIOLMPOBATHCS B TOAXOMALNIMA  KOMITAPTMEHT  JUIA  OCYIIECTBICHHUA
OMOIIOTHYECKOW aKTUBHOCTH Iy TEM HAIEIMBAHUSA HA TOAXOAAIIUE BHYTPUKIECTOUHBIE
KOMIIAPTMEHTHI MJIM CEKPELMH BO BHEKJIETOUHbIE KOMIApTMEHTHI. [IpenmouTurensHo,
3'-koHel U 5'-KOHEI YKAa3aHHOW KaCCEThl CKOHCTPYHPOBAHBI TAaKHUM 00pPa30M, YTOOBI
o0ecTieunBaTh JIETKOE BCTPAUBAHUE B BEKTOP, HATIPUMEP, HA 000UX KOHIAX YKa3aHHOU
KacCeThl COAEpXKATCA CaWThl PACINEIUIEHUS PECTPUKIMOHHOW JHIOHYKIIEa30il.
CormacHO TPEINOYTHTEIFHOMY BAapUAHTy pPEATH3alMH HACTOSIIETO H300PETEHUS
yKa3aHHasd KacceTa C HYKJIEHMHOBOM KHCIOTOM COAEPIKHUT IOCIIEA0BATEIbHOCTD
XUMEPHOTO AHTHUTE€HHOT'O PELENTOpa, MPUMEHAEMOro Uil JjedeHus B-kimerouHoro
37I0KaYeCTBEHHOT'O0 HOBOOOPA30BaHMA. YKa3aHHAs KAacCeTa MOJKET OBITh BBIIEICHA U

BCTPOCHA B INTa3SMHUIAY HIIH BI/IPYCHLIﬁ BCKTOP B BUAC €AUHOTO LICTIOTO.

CornacHO KOHKPETHBIM BapHaHTaM PEANH3ALUU TOTHHYKJICOTHIb BKIIFOYAOT
MO MEHBIIEH MEpe OJUH MPEACTABIIOIIUA MUHTEPEC MOJMUHYKICOTHA. B Hacrosmem
JOKYMEHTE€ TEPMHUH (IPEACTABIAIOMMNN HHTEPEC MOJHHYKICOTUA» OTHOCHTCS K
TTOJTHHYKJICOTHY, KOTUPYIOIEMY TONHIENTH (m.e. TPEACTABILIONIHA WHTEPEC
TIOJTHIIETITH), BCTPOCHHBIH B OSKCHPECCHOHHBIA BEKTOP, KOTOPBIM TpeOyeTcs
3KcmpeccupoBatb. Bektop moxker coaepxkare 1, 2, 3, 4, 5, 6, 7, 8, 9 wim 10
MPEACTABIAIOMMNX HHTEPEC MONUHYKICOTUAOB. COTNIACHO HEKOTOPHIM BapHaHTaM
pea3aluu TPEACTABISIONMA HWHTEPEC MONMHYKICOTH KOAUPYET MOJHMICITHL,
KOTOPBIA  OOecrieuMBaeT  TepameBTHYeCKHH d(dekT mpu  neYeHnH Wi
MPEIOTBPAIEHAN 3a00JIEBaHUS WM paccTpoucTBa. lIpeacTaBisioniue HWHTEPEC
MOMUHYKICOTHUABL W KOAUPYEMBIE HMMHM  TNOJMOENTHABI  BKIIOYAKOT  Kak
MOMUHYKJICOTHABL, KOTOPBIE KOAWUPYIOT TOMUIENTHABI AUKOTO THINA, TaK W HUX
dyHKIMOHATbHBIE BapuaHThl W (parmeHTsl. COTaCHO KOHKPETHBIM BapHaHTAM
peanm3ari  (YHKIMOHATBHBIA BapHAHT OTIMYAEeTCA TO MeHbIied mepe 80%, mo

menpuieit mepe 90%, mo wmenpmiedt mepe 95%, wnm mo menbmed mepe 99%
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HICHTUYHOCTBIO COOTBETCTBYIOLICH pedepeHcHOM MOCJIEA0BATENBHOCTH
MONUHYKJICOTHAA WM TOJUMENTHAA AUKOTO Thma. COrlacHO HEKOTOPhIM BapHaHTaMm
peanm3aru (GyHKIIUOHAIBHBIN BAPHAHT WK (PparMeHT OTIUYAETCS 110 MEHBIIEH Mepe
50%, o meHbmen mepe 60%, no menspmeit mepe 70%, no mMenpmen mepe 80%, nau
mo wmeHbmer wmepe 90%  OHONOTHYECKOW AKTUBHOCTH  COOTBETCTBYIOIIETO

IIOJIMIICTITHAA AUKOI'O THUIIA.

CormacHO OJHOMY BapHaHTy pealu3aliyd MPEACTABIAIOLNIMN  HMHTEPEC
MOJIMHYKJIEOTH] HE KOAMPYET MOJIMIENTHA, OJHAKO CITy’KHT B KQ4€CTBE MATPHLIBI IS
tpanckpunuuu  MuUkpoPHK, MuPHK wmm wmmPHK, putosuma wmm apyroit
uaruoutopHor PHK. CormacHo pa3nuuHbiM JpyruM BapHaHTaM peau3aliu
MOJIMHY KJIEOTH/]T BKITFOYAET MPEACTABIIIIOIUNA HHTEPEC MOMUHYKICOTH I, KOAUPYOIUN
CAR w omuH wmu Oojee JOTOJMHHTEIBHBIX MPEACTABISIONINX  HHTEPEC
HNOJIMHYKIICOTHIOB, B TOM YHCIE€, HO HE OrPAaHUYMBASCH IIEPEUUCIICHHBIMH,
WHTAOHMPYIOLIYIO TTOCIIEA0BATEIFHOCTh HYKJICHHOBOM KHCIIOTBHI, B TOM YHCIIE, HO HE

orpaanumBasich nepeuncieHHbiMa: MUPHK, mukpoPHK, MmmPHK u pu6o3um.

B Hacrosmem  mokymente — tepmuHbl  «MUPHK», wmm  «manas
unteppepupyromas PHK»  oTHocATcT K = KOpPOTKOM  MOCIIEAOBATETHBHOCTH
TOJTMHY KJICOTHOB, KOTOPAas OMOCPEAYET MPOIECC CINEenu(pHYEecKOro B OTHOINCHUH
MOCIEA0BATEIBHOCTH MOCTTPAHCKPHUITIIUOHHOTO CalJICHCHUHTa TEHOB,
TPAHCIIIMUOHHOTO HHTHOWUPOBAHUWS, TPAHCKPHIIIIMOHHOTO HWHTHOWUPOBAHUSA — HITH
snurenetTnueckod PHK-unTepdepenmu y sxuBoTHBIX (Zamore et al., 2000, Cell, 101,
25-33; Fire et al., 1998, Nature, 391, 806; Hamilton e 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). CormacHo HEKOTOPHIM BapHaHTAM peaTH3aIUAN
MUPHK copepkut mepByr0 Lenmp W BTOPYKO LEMb, COACPKANIYI) TAaKOE KE YHUCIIO
HYKJICO3U/IOB;, OJTHAKO TIEPBas W BTOpAas IETH PA3HECEHBI TAKUM 00pa30M, YTO JBa
KOHLIEBBIX HYKJICO3WJa HA MEPBOM M HA BTOPOM LEMSAX HE CIAPEHBI C OCTATKOM Ha
KOMIUIEMEHTAPHOM LieMU. B HEKOTOPBIX ClydasX /[Ba HECMAPECHHBIX HYKIIECO3MAA
MPEICTABIICHBI OCTATKAMH THMHIWHA. Y ka3aHHas MUPHK momwkHa BKFOUaTh 00/IacTh,

B I[OCTaTOqHOfI CTCNCHU TOMOJIOTHYHYIO HECICBOMY I'CHY, U COACPKATb AOCTATOYHOC
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YUCJIO HYKJICOTHAOB ISl TOTO, YTOOB ykazanHas MUPHK wmu ee ¢parmeHT Morim
OTIOCPEN0BATh MOHWKAIOIIYIO PETysauuto 1eneBoro reda. CoorBerctBeHHO, MUPHK
BKITFOYAET 00JIaCTh, IO MEHBINEH Mepe YacTHIHO KOMIUIeMeHTapHyro nenesod PHK.
AobcomoTHas komruieMeHTapHOCTh MUPHK ©m Mumenm He sBnsieTcs 00sA3aTenbHOM,
OJHAKO COOTBETCTBHE JOJDKHO OBITH JOCTATOYHBIM, YTOOBI 1M03BOJATh MUPHK wmm
MPOAYKTY €€  PAcIIeIyICHWS  HAmpaBiIsATh  CHEUU(UYECKHA  CANIIEHCHHT
MOCJIEIOBATEIPHOCTH, HANpUMep, 3a cyeT pacmerieHnus nenesod PHK B xone PHK-
uHTeppepeHumy. KommeMeHTapHOCTh, WM CTETNEHb TOMOJIOTHH IIETIEBOM IIETIH,
UMEET HAUOOJbIIEE 3HAUEHHUE JUI AHTUCMBICIOBOM Lemu. XOTS 4acTO HEOOXOoAuMa
a0COIIIOTHASA KOMITJIEMEHTAPHOCTh, B YACTHOCTH, B AHTUCMBICTIOBOM LIETIH, HEKOTOPBIE
BAapPHAHTHI PEATU3AIlMN BKITFOYAIOT OJHO WJIM OOJjiee, 0JHAKO mpeamodrutesibao 10, 8,
6, 5, 4, 3, 2 unu MeHbIIee 4YKMCIO0 HecoBmaaeHu ¢ 1neneBod PHK. VYkazanubie
HECOBIAJEHHUA JOMYCTUMBI TJIABHBIM OOPa3oM B KOHIIEBBIX OONACTAX, W, NMPH HX
HAJIMYHH, TIPEATIOYTHTEIHHO PACTIONOKEHBI B KOHIIEBOHM(BIX) 00IacTH WM 00JacTsX,
Hampumep, B npeaenax 6, 5, 4 wmm 3 5'-KOHLEBBIX W/HIH 3'-KOHLEBBIX HYKICOTH/IOB.
Heo0xoauMo muimb, YTOOBI CMBICTIOBAS IIETIH ObIITa KOMIUIEMEHTAPHA AHTHCMBICIIOBOH
LEMH B JOCTATOYHOM CTENCHH I COXPAHEHHS OOIMEH IBYLETIOYEYHOW CTPYKTYPHI

MOJIEKYJIBI.

Kpome toro, MmuPHK moker ObITh MOAM(HUIMpPOBAHA WIH MOXKET BKIIFOYATH
aHamord  Hykineo3uaoB. OpHomermoueunbie obmactw  MUPHK  moryr  ObITh
MOIU(UIUPOBAHBl WJIHM MOTYT BKIIIOYaTh AHAJIOTH HYKJICO3WAOB, HAmpuMep,
HECTIAPEHHYIO 00JIaCTh WITH 00IaCTH CO MMHIICYHON CTPYKTYPOH, HAPUMED, 00IacTb,
COCUHAIOMASA JBE KOMIIEMEHTAPHBIX OOJACTH, MOYKET COAEPKAaTh MOAM(DHUKALAN
WIA aHAJIOTH HYKIEO3WA0B. Takke MOTYT OBITh TIOJNE3HBI MOAH(HUKAINH,
HAITPABJICHHBIE HA CTAOWMJIH3AIAIO0 OJHOTO Wiu Oonee u3 3'- wiu 5'-koH1os MuPHK,
HAIIPUMED, IS 3aIUTHI OT YK30HYKIIEa3, HIM CIIOCOOCTBYIOIINE BXO/AY arcHTa B BUJIC
aatucmbicioBo MUPHK B RISC. Mogudukarmm moryT Brmodare C3 (wm C6, C7,
C12) aMHHOIWHKEPHI, THOJBHBIE  JHUHKEPHI,  KAPOOKCHIIbHBIE  JIMHKEPHI,
HeHykneoruausie crekicepsr (C3, C6, C9, Cl2, cmeiicepsl ¢ yIaJICHHBIMHA
OCHOBAaHHSAMH, TPUITHJICHTITUKOJTb, TeKCAd THIICHT JTUKOJIB ), crierupuIecKue

OMOTHHOBBIE WM (pryopecuenHOBBIE peareHTel B (Gopme ¢dochopaMuaInTOB U
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AMEIOIIUE AOMOMHUTENBbHY0 DMT-3ammumenHy0 THAPOKCHIBHYIO TPYMILy, 4YTO
o0ecrieunBaeT HEOTHOKpaTHOE cBa3biBaHue mpH cuHTe3e PHK. JlmmHa xaskmo#t Huth
MHUPHK mosxker cocrasmare 30, 25, 24, 23, 22, 21 wnu 20 HyKJI€OTHAOB WJIH MECHEE.
[IpennoutuTenbHO [JIMHA YKA3aHHOM HUTU COCTaBIIET MO MEHbIIEW Mepe 19
HyKJI1eoTHA0B. Hampumep, AnmHa KakIOWM HHTH MOMKET COCTaBIATH OT 21 1o 25
nykneotua0B. [Ipenmouturensusie MuPHK conepskat nymmekcHyro oomacts u3 17, 18,
19, 29, 21, 22, 23, 24 vnu 25 nap HyKJICOTHIOB, U OJIUH WU 00JIee JIMMTKUX KOHIIOB U3
2-3 HyKIE€OTHUJOB, MPEANOYTUTEIIPHO OJWH WM JABa JUIKUX KOHUAa u3 2-3 3'-

BBICTYITAOIIHX HYKJICOTHIOB.

B Hacrosmmem pokymente TtepMuH «MHKpOPHK» oTHOCHTCA Kk Mambmm
HekogupyromuM PHK nmunoi 20-22 HykneoTuaa, Kak MPaBHIIO, BBIPE3aEMBIM W3
camoruOpuamsupytomuxcs  crpykryp mnpe-PHK pasmepom ~70 HykmeoTtunos,
n3BecTHBIX Kak npe-MukpoPHK. mukpoPHK HeratmBHO perynvpyroT CBOM MHINEHU
MOCPEICTBOM  OJHOTO M3 JByX CHOCOOOB B  3aBHCHMOCTH OT CTEICHH
KOMIUIEMEHTApHOCTH yKa3aHHOM MUKpOPHK u mumenu. Bo-mepsbix, mukpoPHK
KOTOPBIE CBSA3BIBAIOTCA C KOJHPYIOIMUMH OeNKd mociemoBaTenbHOcTAME MPHK ¢
a0COIOTHOM WM TIPAKTHYECKH AOCONFOTHOM KOMIUIEMEHTAPHOCTHIO, HHIYIHPYIOT
nyte PHK-omocpemosannoit untepdepenumn (PHK-maTepdepentms). mukpoPHK,
OCYIIECTBIISIIONINE  PEeTyJsITOpHbIe  3((EKTBI  TMOCPEACTBOM  CBSI3BIBAHUSA  C
KOMILJIEMEHTAPHBIMU HE TMOJIHOCTBIO CaWTaMH B COCTABE HETPAHCIUPYEMBIX 3'-
obonacte#t (UTR) ux MPHK-muimenei, moaaBisitoT SKCIPECCHIO TIEJICBBIX TEHOB TOCT-
TPAHCKPUIMLIMOHHO, TPEANONOKUTEIbHO, Ha YPOBHE TPAHCISALMUHU, 3aJ€HCTBYS
kommiiekc RISC, aHanoruyHbIii WM, BO3MOXKHO, HAECHTHYHBIA Komruiekcy RISC,
3agerictBoBanHoMy B TiyTh PHK-mHTepdepenmmm. B cooTBeTcTBHHM ¢ Bepcmei
TPAHCIHILMOHHOTO KOHTpoJsiss, MUKpOPHK, 3anelcTByromme yka3aHHBIA MEXaHU3M,
CHIDKAIOT YPOBHH OEJIKOB, COOTBETCTBYIOIIUX HX IIEJIEBBIM T'€HAM, OJHAKO TPH 3TOM
ypoBHu MPHK yka3aHHBIX r€HOB U3MEHAIOTCA B MUHUMAJIBHOUM cTeneHu. MUKpOPHK
BKIIFOYAIOT Kak BeTpedaromueca B npupone MUKpoPHK, Tak m ckOHCTpympoBaHHBIE
HUCKyccTBEHHBIM TiyTeM MHKpOPHK, koTopeie MOryT OBITH HallelleHBI Ha JFOOYIO
cnemmprueckyro mocnenosatenpHocth MPHK.  Hampumep, cormacHo omHOMY

BapHUaHTy pCarn3annu CIICHHUAIUCT MOMKCT CKOHCTPYHPOBATb KOPOTKHUC HIIMHAJIICYHBIC
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PHK- KOHCTpYKIIMH, SKCIIPECCUPYEMBIE B BHJIE NEPBUYHBIX TPAHCKpHUNTOB MUKpOPHK
yenmoseka (nanmpumep, miR-30 wmm miR-21). B mmmnedHyr0 KOHCTPYKIHIO
YKa3aHHOTO [u3aiHa A00aBIAOT calT mpoueccuara ¢epmerntom Drosha, uyrto, kak
OBUIO TOKA3aHO, 3HAYMTEIHHO MOBBIIAET 3(dexTuBHOCTs HOKAayHa (Pusch ef al.,
2004). «Crebemp» mmumbku cocTouT u3 22 wykineotunaos AuPHK (nanpumep,
AHTHCMBICIIOBOH TOCIIE0BATETLHOCTH C A0COMFOTHONM KOMIUIEMEHTAPHOCTHIO HYKHOU
MULIEHH) H TeTmo pasmepom 15-19 nykmeotnpoB u3 mMukpoPHK uenoseka.
JHo6asnenue nermu MmukpoPHK u ¢nankupyromumx nocnenoBatensHocTed miR30 ¢
Mr000M CTOPOHBI UM ¢ 00E€UX CTOPOH INMUJIBKH MPUBOAUT K Oosiee yem 10-kpaTHOMY
MOBBIMIEHUIO YPOBHS nporeccunra pepmenramu Drosha u Dicer skcnipeccupoBaHHBIX
IITTAJIEK TI0 CPABHEHHUIO C CTaHIApTHHIMH KOHCTpyKuusmu MImPHK 6e3 mukpoPHK.
[ToBeimenne ypoBHe# mpoueccurra ¢epmentamu Drosha u Dicer mpuBoaur
YBEITMYECHUIO cuaresa  MUPHK/muxpoPHK U Oompmiei AKTUBHOCTH

SKCIPECCUPOBAHHBIX IIITHJICK.

B nactosmem nokymente tepmuHbl «MmPHK» wnm «kopoTkas mmwumeyHas
PHK» oTHOcATCA K  JABYLENMOYEYHOHM  CTPYKType, OOpa30BaHHOH  OJHOM
camokoMmuieMeHtapHo nensto  PHK.  Konctpykummn wmmPHK, conmepskanue
MOCTIEIOBATEIFHOCTh HYKJICOTHIOB, WACHTHYHYIO YAacTH JIHOO KOAUPYIOMIEH, OO
HEKOJUPYIOIIEH MOCJIEI0BATEIIBHOCTH LIETIEBOTO rcHa, ABJISIIOTCS
MPEANOYTHTEITbHBIMU 111 HHTHOMpoBaHus. [locnenosatenproctd PHK, comepskamue
BCTaBKH, YAAQJE€HHUA M OJUHOYHBIE TOYEYHBIE MYTAIlMM OTHOCUTEIBHO LIEJIEBOM
MOCIIEA0OBATENIPHOCTH,  TaKke, Kak ObUI0  OOHapykeHo, J(PQPEKTUBHBI I
WHTHOUPOBAHUS. [IpeanoyYTHUTENPHBIMU ABJIAIOTCS MOCJIEA0BATENBHOCTH
uarnouTopHor PHK, mieHTHYHBIE yacTH 1eneBoro reHa oomee yem Ha 90%, wmm naxe
uaeHTuuHble Ha 100%. CormacHo ompeneneHHbIM MPEANOYTHTENBHBIM BapUaHTaM
peanm3aru aMHA oOpasyromeid aymieke yactd MmPHK cocrtasisier mo MeHbImen
Mepe 20, 21 mnm 22 HYKIEOTHIOB, HAIpuUMeEp, COOTBETCTBYET o pasmepy PHK-
MPOAYKTaM, CHHTe3upyeMbiM Tipu Dicer-zaBucumom pacmerieHun. COTIacHO
HEKOTOPBIM BapUaHTaM pealu3alMd JUIMHA YKa3aHHOM KOHCTpykumun MmPHK
cocTaBiseT o MeHbied mepe 25, 50, 100, 200, 300 unu 400 ocHoBanwmii. CoraacHo

HEKOTOPBIM BapUaHTaM pealu3aldH JUIMHA YKa3aHHOM KOHCTpykumun MmPHK
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coctaBiser 400-800 ocnoBanui. Konctpykumm mMmmPHK B 3HauuTensHOM cTeneHH

TOJICPAHTHBI K BapHallUAM ITOCICAO0OBATCIIbHOCTH U pasMepa ICTIIn.

B HacTosmieM QOKyMEHTE TEPMHH «PHOO3MM» OTHOCHUTCA K KaTaIUTHYECKH
aktuBHOUM Monekyne PHK, cmocoOHOW K calT-cierupuyeckoMy pacIneriCHHIO
nenesod MPHK. bBeumo ommcano HECKOTBKO TOATHIOB PHUOO3MMOB, HANpPUMED,
puOO3UMBI BUAA «TOJIOBKA MOJIOTKA» M IIMUJIEYHble puO03uMbl. Karamutuueckas
AKTUBHOCTh W CTAOWJIBHOCTh PHUOO3MMA MOTYT OBITh TOBBILICHBI IyTEM 3aMEHBI
JIE30KCUPUOOHYKICOTHIOB HA PUOOHYKJICOTHIBI B CaWrax, He OOJaJarommx
KaTAJIMNTUYECKON aKTHUBHOCTHIO. HecMOTps Ha TO, 4TO Ui paspylIieHUs] KOHKPETHBIX
MPHK Bo3MOxHO mpumMeHeHne puO03uMoB, kKoTopbie pacmermiitor MPHK B yuacTkax
calT-cnerM(puUecKkoro pacrlo3HaBaHUs IOCJEA0BATENIBHOCTEH, MPEANOUYTHTEIHHO
NPUMEHEHHE PHUOO3UMOB BHAA «TOJIOBKA MOJIOTKa». PUOO3MMBI BHIA «TOJOBKA
MonoTka» pacmemrior MPHK B momoskenuwsx, ompenenseMbrx (hIaHKHPYIODIMMHA
OONaCTAMH, KOTOpPBIE O0OpPa3ylr0T KOMIUIEMEHTapHBIE IMapbl OCHOBAHHM C IIEJEBOM
MPHK. EamHCTBEHHBIM TpeOOBaHHMEM SBSIETCS cojaepkanue B 1eneBod MPHK
CJEIYIOIIEHN MOCIeI0BAaTEIbHOCTH U3 IBYX ocHOoBaHuM: 5'-UG-3'. KoHcTpyHnpoBanue u
MOJIyYeHHEe PHOO3UMOB BHIA «TOJIOBKA MOJIOTKA» XOPOHIO HM3BECTHO B JAaHHOU

00J1aCTH TEXHUKH.

[IpeAnoYTHTEIBHBIA  CHOCOO  JOCTaBKH  MPEJACTABISIONMETO  HHTEPEC
nonuHyKieotuaa, Kotopsid coaepxut MuPHK, mukpoPHK, MmmPHK wmu pub6osum,
BKITIOYAET OJHY WIH OO0Jiee PEryIATOPHBIE TMOCIETOBATEIBHOCTH, TaKHE Kak,
HAIIPUMEP, CHUIIBHBIM KOHCTHUTYTUBHBIA TipomoTtop pol III, manpumep, mpomorop U6
MaPHK uenoseka, mpomotop U6 MaPHK mpmum, mpomorop H1 PHK wyenoseka u
MbIH, TpoMoTop tRNA-val yemoBeka winu CHIIBHBIA KOHCTHTY THBHBINH MPOMOTOP pol

II, cormacHO ONMHCAHUIO B TEKCTE HACTOSIIIETO IOKYMEHTA.

[TonuHYKIIEOTHIBI COTJIACHO HACTOSTIEMY H300PETCHHUIO, HE3aBHCHMO OT
JUTMHBI ~ COOCTBEHHO  KOJUPYIOMEH  TOCIEJOBATEIBHOCTH,  MOTYT  OBITh
CKOMOWHHUPOBAHbI ¢ APyrHMH TociieaoatenbHocTIMU JIHK, Takumu kak mpoMOTOpBI

W/WMA ~ DHXAHCEPHI, HETPAHCIUPYEMBbIE oomactu  (UTR), CUTHAJIbHBIE
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MOCJIE0BATENBHOCTH, MOCIEA0BAaTeNbHOCTH Ko3ak, CHUrHamepl moymajeHUIHPOBAaHHU,
JOOTIOJTHUTENIPHBIE CAWTHI PECTPUKIHMH (EPMEHTAMH, CAWTBI MHOYKECTBEHHOTO
KIIOHUPOBAaHWA, BHYTPEHHHE CcaWThl cBsa3biBaHus puoOocombl  (IRES), caiiTer
pacmo3HaBaHus pekomOmHa30u (nampumep, cautel LoxP, FRT wm Att), komoHsI
TEPMUHAIIUM, CUTHAJIBl TEPMHHALMH  TPAHCKPUIIMA W  TOJUHYKICOTHIBI,
KOJMPYIOIIUE CAMOPACIIETUIAIOIIUECS TOMUIETITHABI, STIUTOITHBIE METKH, OTIMCAHHBIC
B Pa3NMYHBIX Pa3Jenax B HACTOSALIEM JOKYMEHTE WIIM W3BECTHBIE B JTAHHOW 00JacTH
TEXHUKH, TaKuM OOpa3oM, HX OOIas JIMHA MOXET CYIIECTBEHHO BapbHPOBATb.
CoOOTBETCTBEHHO, TMPEAINONAraeTcsi, 4YTO BO3MOXKHO TPUMEHEHHE (parMeHTa
MOJIMHYKJICOTHAA  TPAKTHYECKH JOOOM  JJIMHBI, TpUYeM  oOmas  JJIdHa,
MPEIIOYTUTENIPHO, OrPAHUYEHA JIETKOCTBIO TMOJNYYEHHSs M TIPUMEHEHHUS B

MpeanoaaraeéMoM MpoTokoje pekomOunanTaou JJHK.

[TonyyeHne MONMHYKICOTHIOB, MAHUIYJSLHUU C TONWHYKICOTHAAMH W/WIH
SKCIPECCHS TONHUHYKIICOTHAOB MOTYT OCYIIECTBIATHCA C MPUMEHEHHEM JFOOBIX W3
MHOKECTBA OOINETIPUHATBIX TEXHUK, M3BECTHBIX M JOCTYIHBIX B JAHHOH 00IacTh
TEeXHUKH. JIJIT DKCIpecCHH TpeOyeMOTO TOJMIENTHAA KOAUPYIOIMAsS YKA3aHHBIH
MOJIUNIETITH,  TIOCIIEJOBATEIbHOCTh ~ HYKJICOTHIOB MOXKET OBITh BCTPOEHA B
MOAXOAAIIHA BeKTOp. [IpuMepaMu BEKTOPOB SBISIOTCS IUIA3MHUABI, ABTOHOMHO
PETUTHLUPYIOMINECS ~ TOCIEAOBATEIPHOCTH M TPAHCIO3HPYEMBIE  DJIEMEHTBHI.
JIOTIOITHUTENTPHBIE TIPUMEPHI BEKTOPOB BKITIOYAIOT, 0€3 OTPaHWYCHUS, TUIa3MHJIBI,
(darMuapl, KOCMHIBL, HMCKYCCTBEHHBIE XPOMOCOMBI, TaKH€ KaK JIpOjoKeBas
uckyccreHHas xpomocoma (YAC), OakrepuanbHas HWCKYyCCTBEHHAs XpOMOCOMa
(BAC) mmm uckyccrBenHas xpomocoma Ha ocHoBe P1 (PAC), Gakrepuodaru, Takue
Kak (par mamOxa wimm dar M 13, u BHPYCHI )KUBOTHBIX. [IprMepsI KaTeropuii BUPYCOB
YKUBOTHBIX, TOJAXOJAINUX I TMPUMEHEHHS B KAa4eCTBE BEKTOPOB, BKIIOYAIOT, 0€3
OTPaHWYCHHA, PETPOBHPYCHI (B TOM YHCIE JICHTHBHPYC), aJACHOBHPYCHI,
a7ICHOACCOLIMUPOBAHHBIE BHPYCHI, TEPIECBHPYCHI (Hanpumep, BUPYC TPOCTOTO
reprieca), TOKCBHUPYCHL, OaKyJIOBHPYCHI, NANMUIOMAaBUPYChl H TIaIIOBABUPYCHI
(nanpumep, SV40). IlpumepaMu 5>KCIPECCHOHHBIX BEKTOPOB SBISIOTCS BEKTOPHI
pClneo (Promega) nmnms skcmpeccwd B KIIeTKax Mjekonwrtarommx; plentid/V5-

DEST™,  pLenti6/V5-DEST™ u  pLenti6.2/V5-GW/lacZ  (Invitrogen) mms
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onocp€aAOBaHHOTO JICHTUBHpYCAMH TICPEHOCA TCHOB W JKCIIPECCHU B KIICTKAX
MIICKOIIUTAOIIHUX. Cornacuao KOHKPCTHBIM BapHaHTaM pcaiu3alliid KOAHUPYHOIIHUC
IoCIaCcaA0BaTCIbHOCTH FI/I6pI/II[HBIX OEJIKOB COIJIACHO OIMMCAHHIO B HAaCTOAIICM
AOKYMCHTC MOTIYyT OBIThH JIMTHPOBAHbI B TAaKHUC JSKCIPCCCHOHHBIC BCKTOPBI I

SKCTIPECCUH YKA3aHHOTO THOPUIHOTO OENIKa B KJIETKaX MJIEKOMUTAOIIUX.

CormacHo OAHOMY BapHaHTy peanu3aluu BeKkTop, komupyroommui CAR,
MPEeIyCMOTPEHHBIM HACTOAIIAM H300PETEHHEM, COACPKUT TOCIIEOBATEIIBHOCTh

MOJIMHYKJI€OTH/IOB, IPEACTABIEHHYO B nmocaeaoBaTeabHocTH SEQ ID NO: 36.

CormacHO KOHKPETHBIM  BapuUaHTaM  peEallM3alliMd  yKa3aHHBIA  BEKTOP
MPEICTaBIsAeT COOOM SMUCOMHBIM BEKTOP MM  BEKTOP, TOJAAEP>KUBAEMBIH
JKCTPAXpOMOCOMHO. B HacTosIeM NOKyMEHTE TEPMHH «3MUCOMHBIN» OTHOCUTCS K
BEKTOpPY, CIMOCOOHOMY PpEIUIMIMPOBATBCA Oe3 WHTerpammu B xpomocomuyro JHK
X031MHA W 0€3 TOCTENMEHHOM YTpaThl TPU [EIICHHH KIETKU-XO35MHA, M TaKKE
O03HAYaeT, 4YTO YKAa3aHHBIM BEKTOP PEIUIMLUPYETCA JKCTPAXpPOMOCOMHO WM
SMHUCOMAJIBHO. YKa3aHHBIM BEKTOP KOHCTPYHUPYIOT TAKUM 00Pa30M, YTO OH COJEPIKHT
MOCIIEIOBATEIIBHOCTh, KOJHUPYIOIIY0 TOYKY Hauyana pervmkanuu JIHK, wnm «or», u3
auM(OTPOTTHOTO TEpPHEeCBUpPYca WM TaMMa-TeprecBUpyca, aacHoBupyca, SV40,
BHUpYCa MAMWUIOMbI KPYITHOTO POTaTOT0 CKOTA, WM JAPOAOKEH, B YACTHOCTH, TOUKY
Havajga pEIUTMKAIMH JIMM(POTPOITHOTO TEPIECBUPYCa WM TaMMa-TE€PIECBHPYCa,
cootBercTBytonyto oriP EBV. CornmacHo KOHKPETHOMY acHeKTy YKa3aHHBIN
MUM(OTPOTTHBIN TEPIECBHPYC MOKET TIPEACTABIATH COO0W BHpyc OmmTeiHa-bapp
(EBV), repnecsupyc capkombl Kanomu (KSHV), Bupyc repreca caiimupu (HS) wmm
Bupyc Oomesnun Mapeka (MDV). Bupyc Ommreiina-bapp (EBV) m repmecsupyc
capkombl Kammomu (KSHYV) taxxke sBnstoTcs mpumepamu ramMmma-repriecBUpycoB. Kak
MPaBHIO, KJIETKA-XO3IMH COJNEPKAT TPAHCAKTHBATOPHBIM  OCIIOK  BUPYCHOU

PEIIMKALIMY, AKTUBUPYIOIIHH PENTIUKALMIO.

«KoHTpOonBbHBIE 37MEMEHTB («K3TMEMEHTBI KOHTPOIID») WIIH «PETYIATOPHBIE
MOCEA0BATENBHOCTI?, MPUCY TCTBYIOIIHE B 3KCIIPECCHOHHOM BEKTOPE, MPEACTABIIIOT

cOoOO¥M HETpPaHCTUPyEeMBIE OOJACTH BEKTOpPa — TOYKY Hadajda PpEIUTHKALIWH,
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CEJIEKITHOHHBIE KACCEThI, MPOMOTOPHI, YHXAHCEPHI, CUTHAIBI WHHUIIHAIIMA TPAHCIISIIHN
(mocnemoBarenpHocTh  llaiiHa-/lamprapao wmm  mocnemoBatenbHOCTh  Ko3ak),
WHTPOHBI, TOCIIEIOBATEIPHOCTh TOJHAJACHUIMPOBAHUS, 5'- W 3'-HETpaHCIUPYEMBbIE
00JacTH, KOTOPBIE  B3aUMOJEWUCTBYIOT ¢  O€JKaMH  KIIETKH-XO3SWHA  TIPH
OCYHIICCTBIICHHH TPAHCKPUTIIIUU U TPAHCIAIHMH. JPHEKTUBHOCTh U CHEMUPUIHOCTD
TaKHX 3JIEMEHTOB MOYKET BapbHUPOBATh. B 3aBUCUMOCTH OT MCTIOIB3yEMBIX BEKTOPHOU
CHUCTEMBI M XO39MHA MOXKET TPHUMEHATHCA JFOO0E HYHCIIO TOIXOIANINX SJIEMEHTOB

TPAHCKpHUIIIIMK W TPaHCIKIOUH, B TOM YHCJIC YHHUBCPCAJIbHBIC TIPOMOTOPBI H

MHIYLUPYEMBIE IIPOMOTOPBI.

CornacHO KOHKPETHBIM BapHAHTAM PeaM3allii BEKTOPHI U1 MPUMEHEHHUSA TIPH
NPAaKTHYECKOM peaM3aliy HACTOSIIET0 H300pEeTeHHsA, B TOM YHCIIE, HO He
OTPaHUYMBASCH MEPEUUCICHHBIMH, 3KCIIPECCUOHHBIE BEKTOPBI U BUPYCHBIE BEKTOPBHI,
COAEP)KAT 3K30TCHHBIC, SHAOTCHHBIC MU TETEPOJIOTHYHBIC MOCIEI0BATEIILHOCTH
KOHTPOJIA, TakWe KaK TPOMOTOPHI  W/WIM  JHXAHCEPHL.  «ODHIOTEHHAs
MOCJIE0BATENIFHOCTh KOHTPOJIS MPEACTABIAET COOOM MOCIIEA0BATETHHOCTh KOHTPOJIA,
B CCTECTBEHHBIX YCIIOBHAX COCAMHEHHYIO C OMNPEACICHHBIM T€HOM B TEHOME.
«OK30TECHHAN MOCJIEJ0BATENIEHOCTh KOHTPOJIA NPEACTABIAET cobou
MOCJIEJ0BATEIFHOCTh KOHTPOJISL, NMOMEINEHHYI0 HETOCPEICTBEHHO PAJOM C TEHOM
MOCPEICTBOM TE€HETHYECKOH MAHUIYJSAIHMH (71.€.  MOJEKYJIIPHO-OHOIOTHYECKUX
TEXHHK) TAaKAM OOpa30oM, 4YTO TPAHCKPHIIIMIO YKA3aHHOTO TEHA HAMpaBiIsieT
MPHUCOETUHEHHBIA  SHXaHcep/mpoMoTop. «['eTeponorudnHas» MOCIeT0BATEIEHOCTD
KOHTPOJIA TPEACTaBIAET COOOM SK30T€HHYIO IIOCIIEAOBATENBHOCTh, KOTOpas
OTHOCHTCS HE K TOMY BHIY, K KOTOPOMY OTHOCHTCS KJIETKAa, ¢ KOTOPOH MPOBOIAT

TFCHCTHYCCKHUC MAHUITY JIATIHH.

TepmMuH «mpOMOTOP» B HACTOAIEM JOKYMEHTE OTHOCHTCA K CaWTy
pacnioznaBanus nomuHykieotnaa (JJHK wmm PHK), ¢ xotopemm cesasemaercas PHK-
noymMepasza. PHK-momumepasa wHUIMHpPYET W TPAHCKPHOUPYET TIOHHYKICOTHIBI,
(YHKITHOHATBHO CBS3aHHBIE C TPOMOTOpPOM. COTIACHO KOHKPETHBIM BapHAHTAM
peanu3anuy MpoOMOTOPHI, PYHKIMOHUPYIOIIHE B KIETKAX MIIEKOTTHTAIONINX, COAEPKAT

ooratyro AT o0macth, pPacmoNIOKEHHYI0 Ha PACCTOSHHH TMPUOIM3UTENbHO 25-30
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OCHOBAaHWU B 5'-HAIpaBIICHWH OT CAaWTa WHUIHAIIWH TPAHCKPHIIIHH, W/HIH APYTYIO
MOCJEA0OBATENBHOCTh, PACMOJOKEHHY0 Ha pacctossHuu 70-80 ocHoBaHuiéi B 5'-
HampaBleHWH OT Havana TpaHckpunmu, oOmacte CNCAAT, tme e N Moxker

MPEICTABIATH COOOH TFOO0H HYKICOTHI.

Tepmun «ouxancep» otHocurea k cermeHty JIHK, xoropeii coxmepxkur
MOCIIEA0BATENBHOCTH, CIIOCOOHBIE OOECTIEYMBATH MOBBIIEHHYIO TPAHCKPHIILUIO U B
HCKOTOPBIX ClIydadax CIIOCOOHBIE (bYHKI_II/IOHI/IPOBaTB HC3aBUCHUMO OT HUX OPHCHTALIUH
OTHOCHTEIBHO  JIPYroM  IOCIEAOBATENBHOCTH  KOHTPOISA.  OHXAHCEP  MOMKET
(YHKIMOHUPOBATh COBMECTHO C TPOMOTOPAMH W/WIM JPYTMMH SHXAHCEPHBIMU
JJIEMEHTaMH, WM JONOJHATH MX JeicTBHe. TepMHH «IIPOMOTOpP/3HXAHCEP»
otrHocuTcsa K cermeHTy JIHK, KOTOpBIN CONEPKHUT MOCIIET0BATEIBHOCTH, CIIOCOOHBIE

BBITIOTHATH ()Y HKITUH KaK MPOMOTOPA, TaK U SHXaHCEpa.

TepmuH «PYHKIHOHAIBHO CBA3aHHBIM» OTHOCHTCS K PACHOJIOKEHHIO
OMUCHIBAEMBIX ~ KOMIIOHEHTOB B  HENOCPEACTBEHHOW ONM30CTH, TIPH 3TOM
B3aMMOCBA3aHHBIX TAaKUM OOpa3oM, 4YTO OOECTEeYMBACTCA MX  HAAJIEKAIIee
¢ysakimonupoBanre. COrIACHO OJHOMY BapHAHTY PEAIM3alMHA TEPMHH OTHOCHTCSA K
(YHKIHMOHANBHOW CBA3HM IOCIIEAOBATEILHOCTH KOHTPOJS SKCIPECCHH HYKIEHHOBOU
KHCJIOTHI (TAKOW Kak MPOMOTOP W/HJIM JHXAHCEP) M BTOPOU IMOCIEIOBATEIIEHOCTH
MOJIMHYKJICOTHIOB, HANpPUMEP, NPEACTABIIONIET0 HMHTEPEC MNOJUHYKICOTUAA, IPH
9TOM  YKa3aHHas IOCJECIOBATEIbHOCTh  KOHTPOJS ~ OKCIPECCHHM  HAMpaBIAeT
TPAHCKPUIILIUIO HYKJICHHOBOU KHUCJIOTBI, COOTBETCTBYIOIIEH BTOPOM

IIOCICA0BATCIIbPHOCTH.

B HACTOAMICM OOKYMCHTC TCPMHH «KOHCTHTYTHBHAA IIOCICHOBATCIBHOCTD

KOHTPOIIA ~ JKCIIPECCHW»  OTHOCHTCS K  IPOMOTOPY,  JHXaHCEpY WM
MPOMOTOPY/3HXAHCEPY, KOTOPBIM o0ecrieynuBaeT HETIPEPBIBHYTO WIH
MOCIIEA0BATENBHY O TPAHCKPHITLIHIO (YHKIIHOHATIBHO CBSI3AHHOU

MOCIEA0BATENBHOCTH. KOHCTUTYTHBHAA NOCIIEA0BATEIBHOCTD KOHTPOJS 3KCIPECCHU
MOKET TIPEACTABISATh COOOM MO0 «YHHBEPCAIBHBINY TPOMOTOP, IHXAHCEP WIH

MPOMOTOP/IHXAHCEP, 0OECTIEUNBAOIIHA SKCIIPECCHIO B IMHUPOKOM JTHATIA30HE THITOB
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KJIIETOK U TKAHEH, THOO «KIIETOYHO-CIEIMPUIECKUID), «CTIENU(PUIECKUH B OTHOIICHAN
THMAa  KIETOK», «CMeHU(pUUECKHd B  OTHOIIEHHWH JIMHHUM  KIETOK» WU
«TKaHecTIeUU(UIECKUI»  TPOMOTOP,  JHXAHCEp  WIM  MPOMOTOP/IHXAHCEDP,
00eCTIeYMBAIOIUM IKCIPECCHIO, OTPAHHUYEHHYIO OINPEECIICHHBIM JHANa30HOM THIIOB

KJIETOK U TKAHEH, COOTBETCTBEHHO.

WUnmocTpaTuBHblE  YHUBEPCATbHBIE MOCTIEI0BATEIEHOCTH KOHTPOJIA
SKCTIPECCHH, TOAXOIAIME JJIsI TPUMEHEHHS COTJIACHO KOHKPETHBIM BapHUaHTaM
peanu3anuy COTJIACHO HACTOALIEMY H300PETEHHIO BKIIIOYAIOT, HE OrPAHUYHMBASCH
MEePEYUCTICHHBIMY, HEMEIJICHHBIH paHHUM mpoMoTop wumTomeranosupyca (LIMB),
npoMoTop Bupyca o00e3bsH 40 (SV40) (nanpumep, pamnmii wnu mo3nnuii), LTR-
MPOMOTOP BHUpyca jeiko3a mbimiedt Momonu (MoMLYV), LTR Bupyca capkomsr Payca
(RSV), mpomoTop Bupyca npocroro repneca (HSV) (THMuauHKHHA3ZHBIN), IPOMOTOPHI
HS, P7.5 m P11 Bupyca OCHOBakKIMHBI, TIPOMOTOp (akTopa 3joHTammu |-ambda
(EF1a), Oenka pannero orsera Ha ¢axtopsl pocta 1 (EGR1), ¢peppuruna H (FerH),
¢eppurnna L (Ferl), rmuuepamsaerun-3-docdaraeruaporenassr (GAPDH), dakropa
wHUIHAIUK TpaHcamsa dykapuoT 4A1 (EIF4A1), Oenka TemioBOTo MIOKa-5 Maccou
70 x/la (HSPAS), Genka 1 cemeiicTBa OETKOB TEIUIOBOTO MIOKa-fB maccoi 90 k/la
(HSP90B1), 6enkor TeroBoro moka 70 k/la (HSP70), B-kunesuna (B-KIN), mokyc
ROSA 26 uenoseka (Irions et al., Nature Biotechnology 25, 1477-1482 (2007)),
npomorop youkeutuHa C (UBC), mpomotop ¢ochornmuueparkunaszsi-1 (PGK),
SHXAaHCEp MHTOMETaoOBUpyca/mpomMoTop [-aktmHa Kypuibl (CAG), mpomorop [3-
AKTHHA W TIPOMOTOP, COACPIKAIMUN DJHXAHCEP MHUEIONMPONH(EPATHBHOTO BHpPYyCa
CapKOMBI C YJAJCHHOW OOJIACTBHIO OTPHUIIATEIHHOTO KOHTPOJSI 3aMEHOW Ha CauT
cea3piBanusa npaiimepa d1587rev (MND-mpomoTop) (Challita et al., J Virol. 69(2):748-
55 (1995)).

CormacHo OJHOMY BapUaHTy pEaju3ald BEKTOP M TPUMEHEHUSA B

HACTOSIIEM H300peTeHnn BKroyaeT MND-mmpomoTop.
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CormacHO OJHOMY BapUaHTy peanu3allid BEKTOpP MJii TPUMEHEHUS B
HACTOSIIEM M300peTeHnu BKmouaeT npomorop EFla, comepxammii mepBeIii HHTPOH

rena EF1a uenoseka.

CornacHo OHOMY BapHaHTy pealU3alMM BEKTOP B HACTOAIIEM H300pPETECHUU
BrrovaeT npomorop EFla, B koTtopom orcyTcTByeT mepBeli MHTPOH reHa EFla

YCJIIOBCKA.

CornacHoO KOHKPETHOMY BAapUAHTYy PeaTU3aldd MOKET OBITh JKENAaTeIIbHBIM
SKCIIPECCUPOBaTh  MOJMUHYKIeOoTHnd, cogepkammii  CAR, moa  KOHTponem

cnerpduueckoro T-KIeTOYHOTO MPOMOTOpA.

B HacroAmeM JOKYMEHTE «yCIOBHAs JKCHPECCHS» MOMKET OTHOCHUTHCA K
Mo0OMYy THITy YCIOBHOH 3KCIIPECCHH, B TOM 4YHCIE, HO HE OTPAHHYHMBAACH
NEPEUYHUCIICHHBIMY, HWHAYIMPYEMOH JKCIPECCHH; PENPECCHPYEMOM JKCIPECCHHU;
SKCIPECCHH B KIIETKAX WM TKAHAX, OTIHYAIOIIUXCS KOHKPETHBIM (PU3HOTIOTHUECKHUM,
OHOJIOTHYECKUM WIJTH OOJIC3HCHHBIM COCTOSHHEM W T.I. Y KAa3aHHOE OTPEACIICHHE HE
MOJPa3syMeBaeT HWCKIIOUCHHSA CIEHU(PHYCCKONM i1 THMA KIETOK WM TKaHH
skcnpeccun. Ompee/ieHHbIe BapHAHTHI PEATU3AlMH  HACTOSAIIETO HW300peTeHHS
NPEeIyCMATPUBAIOT  YCIIOBHYIO  JKCIPECCHI0  TPEACTABIMIOMETO  HHTEPEC
MOJIMHY KIICOTHAA, HANPUMED, SKCTIPECCHIO, KOHTPOIHPYEMYIO TyTEM BO3JACHCTBHS HA
KJIETKy, TKaHb, OPraHW3M H T.I. JICYCHHEM WU YCIIOBHAMH, MPHBOIANIMMH K
IKCIPECCHH TOJIMHYKICOTHIA, WIH TPUBOSIIIAMHU K TOBBIIICHHIO WA CHUKECHHIO
IKCIPECCHH  TOJHMHYKIICOTHAA,  KOJUPYEMOTO  MPEACTABISIOIMIAM  HHTEPEC

MOJTMHY KIICOTHAOM.

WnnrocTpaTUBHBIE TPUMEPHI WHAYIHPYEMBIX POMOTOPOB/CHCTEM BKITFOYAIOT,
HE OrPAaHWYHUBASICH TEPEYHCIICHHBIMH, WHAYIHPYEMBIE CTEPOHAAMH IPOMOTOPHI,
TAKHE KAaK MPOMOTOPHI T'€HOB, KOMUPYIOIIHUX PELENTOPBI TIIOKOKOPTHKOUIOB HITH
3CTPOTEHOB  (MHAYIUPYEMbIE TyTeM JICUEHHS/OOPAOOTKH  COOTBETCTBYIOIHAM
TOPMOHOM), MIPOMOTOP METaJUIOTHOHEUHA (MHIY Py MBI My TeM
J€YEHU1/00pa0OTKH  Pa3NMYHBIMH  TDKEIBIMH ~ METajylamu), mpomorop MX-1

(vHOyUMpyeMbli  MHTEPQEPOHOM), peryiaupyemMas MH(PETPUCTOHOM  CHCTEMA
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«GeneSwitch» (Sirin ef al., 2003, Gene, 323:67), KyMaT-uHIyLHPYEMbIH TE€HHBIA
nepekmodatens (WO  2002/088346), TeTpalMKIHH-3aBUCUMBIE  PETYIIATOPHBIE

CHUCTCMDbI H T.II.

VYcnoBHAsA 3KCTPECCHs MOXKET TaKKe OOECTIEUYMBATHCS C MPUMEHEHHUEM CaMT-
cnerupuyeckor  JIHK-pekomOmnasel. B COOTBETCTBHHM ¢ ONpeACIIEHHBIMH
BAPHAHTAMHU PEATHM3ALMH HACTOSALIETO M300PETEHHUS BEKTOP COACPIKHUT MO MEHBIIEH
MEpe OAWH CaWT (Kak MPaBWJIO, JABA CailTa) peKOMOWHAILIMH, OTOCPEIOBAHHOM CaWT-
cnienupuuecKor pekoMOnHa30i. B HacTosmeM TOKyMEHTE TEPMHHBI «PEKOMOMHA32»
WA «CaWT-crieruuieckas PEeKOMOWHA3a» BKIIOUYAIOT SKCIU3UOHHBIE O€JIKUA WU
WHTETPALlHOHHBIE Oellkh, (pepMeHTHI, KO(AKTOPBI WM CBA3aHHBIE OCIKH, KOTOPBIE
BOBJICYECHBI B PEAKIMH PEKOMOWHAIMH, BKIIOYAIONINE OJWH WM Oojee CauToB
pexoMOUHAIUH (Hanpumep, IBa, TPH, YETHIPE, TSATh, CEMBb, aecaTh, 12, 15, 20, 30, 50 u
T.IL.), KOTOPBIE MOTYT MPEACTABIATh co0oM Oenmku aukoro tuma (cMm. Landy, Current
Opinion in Biotechnology 3:699-707 (1993)), wmu wuX MyTaHTHbIE (OPMBI,
MPOU3BOAHBIE (Hanpumep, THOPHIHBIE OENKH, COACPKAIMUE IOCIEAOBATEIIBHOCTH
OeTKOB  peKOMOWHAIMH WIM WX (parMeHTs), (parMeHTHl W BapPHAHTHL
WnmocTpaTHBHBIE TIPUMEPHl PEKOMOHWHA3, MOAXOIAIIAX IS MPHUMEHEHHS COTJIACHO
KOHKPETHBIM BApHAHTAM PEAM3aIMHd HACTOSMIETO HM300PETEHHs, BKIFOYAIOT, HE
orpannumBasichk nepeuncieHabiMu: Cre, Int, IHF, Xis, Flp, Fis, Hin, Gin, ®C31, Cin,

pesonbBasy Tn3, TndX, XerC, XerD, TnpX, Hjc, Gin, SpCCE1 u ParA.

BekTopsl MOTYT COZlepKaTh OJIUH WM O0JIee CAUTOB PEKOMOWHAILIMH JTFOO0H U3
OIMPOKOTO CHEKTpa car-cnemmduueckux pekomOuHa3. ClieayeT MOHHUMATh, YTO
LEeNeBOM CaWT calT-cnenmuuueckoil pPeKOMOWHA3bl TPUCYTCTBYET B KA4ECTBE
JOTIOTHATENIBHOTO,  HapsAay JHOOBIM(M) caWToB(amMu), HEOOXOAMMBIM(M) IS
WHTETPALMN BEKTOpPA, HANIPHMEDP, PETPOBHPYCHOTO BEKTOPA WM JIEHTHBHUPYCHOTO
BeKTOpa. B HacTosmeM TOKyMEHTE TEPMHUHBI «ITOCIIEAOBATEIBHOCTh PEKOMOWHAITHID,
«CaWT PEKOMOWHALIMI) WA «CAWT CANUT-CIIEHU(UIECKON PEKOMOUHAIIMW) OTHOCATCS
K KOHKPETHOH IOCJIE0BATEIbHOCTH HYKIEHHOBOM KHCIOTHI, KOTOPYIO PAcIO3HAET U

CBSI3BIBAET PEKOMOWHA3A.
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Hanpumep, omanm w3 caliToB pexkoMOWHaImu pexomOmHa3zoi Cre sABIAETCS
loxP, xoTopeiii mpeacTaBIIIET COOOM TMOCIETOBATENIHPHOCTh pasmepom 34 map
OCHOBAHWM, COJACP’KAIlyl0 JBa HWHBEPTHPOBAHHBIX IIOBTOpAa pasmepom 13 map
OCHOBaHHMM (KOTOPBIE CIIy’)KaT B Ka4yeCTBE CAWTOB CBI3BIBAHMA PEKOMOHMHA30M),
(bMaHKUPYIOIUX KOPOBYIO TMOCTEIOBATENIFHOCTh Pa3MepoM 8 map OCHOBaHHH (Cw.
@ue. 1 B uctounuke: Sauer, B., Current Opinion in Biotechnology 5:521-527 (1994)).
Hpyrue mpumepsr caiitoB loxP BkmOUYarOT, HE OTPAHUYHMBASCH TEPEUHCIIEHHBIMH:
lox511 (Hoess et al., 1996; Bethke and Sauer, 1997), 1ox5171 (Lee and Saito, 1998),
10x2272 (Lee and Saito, 1998), m2 (Langer et al., 2002), lox71 (Albert ef al., 1995) u
lox66 (Albert et al., 1995).

[Mogxonsmue calTel pacno3HaBaHUs pekomOmHazon FLP Bkmowaror, He
orpannuuBasch nepeuncnennsiMu: FRT (McLeod, ef al., 1996), F, F, F; (Schlake and
Bode, 1994), F4 Fs (Schlake and Bode, 1994), FRT(LE) (Senecoff et al., 1988),
FRT(RE) (Senecoff et al., 1988).

JIpyTUMH TIpUMEpaMH  TIOCJIEJOBATENIPHOCTEW PACIO3HABAHMA  SBIIOTCS
nocnenoBaTenbHOCcTH attB, attP, attl w attR, pacmo3HaBaemble PEeKOMOWHA3HBIM
¢depMeHTOM HHTETpa3od A, Hampumep, phi-c31. CailrT-cenmdpuyeckas pekoMOHHA3A
(SSR) ¢C31 omocpemyeT peKOMOHMHAIMIO TOJBKO MEXKIY TE€TEPOTHITHBIMH CaHTaMH
attB (ot 34 1.0.) u attP (mHo# 39 m.0.) (Groth ef al., 2000). Caiirs! attB u attP,
HA3BaHHBIC TAaK, TOCKOJIbKY OHH TIPEACTABIAIOT COOOW CAWTBI TPUCOCTUHECHHUS
(«attachment sites») ¢aroBoéi mHTErpa3pl B OAKTEPHAIBHBIX W (ParoBBIX TE€HOMAX;
COOTBETCTBEHHO, 004 YKAa3aHHBIX CalTa COJEPKAT HEaOCOIFOTHBIE HHBEP THPOBAHHBIE
MOBTOPBI, TPEANONIOKHUTENBHO, CBsA3bIBaeMble romoammepamu @C31 (Groth er al.,
2000). Hroroseie camter, attl wu attR, ¢akTHyecku HWHEPTHBI B OTHOIICHHUH
nampHeHmedn ¢C3 1-omocpenoBannoi pexkomOuHarmu (Belteki ef al., 2003), uro nenaer
YKa3aHHYI0 PEAKIUI0 HeOOpaTHMOH. UTO KacaeTcs KaTaTU3HPYIOIINX BCTABOK, OBIIO
oOHapy»keHo, uTo Hecymas attB JIHK BcTpanBaercs B reHOMHBIN caiT attP merde, yem
caut attP B reHomusni cait attB (Thyagarajan er al., 2001; Belteki et al., 2003).
CoOTBETCTBEHHO, TUIHYHBIE CTPATETHH BKIIOYAIOT PAa3MEMIEHHE B ONPEACICHHOM

JOKYC€e TIOCPEJICTBOM TOMOJIOTHYHOW peKOMOWHAIMK Hecymiero attP «caiita moxuHTa»
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(caiiTa CTHIKOBKH), KOTOPBIH 3aT€M CBS3BIBAETCS CO BCTpaWBacMou Hecymel attB

oCIaC10BATCIIbHOCTBIO.

B HacTosmem JOKYMEHTE TEPMHH «y4aCTOK BHYTPEHHEH MOCAIKA PHOOCOMBD,
umn «IRES» oTHOCHTCA K 31IeMEHTy, KOTOPBIH CIOCOOCTBYET HEMOCPEICTBEHHOMY
BXOJy PHOOCOMBI B KOJOH MHHUIIHAIIMHM BHYTPEHHETO IMCTPOHA (KOIUPYIOLIEH OenoK
obOnactu), Takoi kak ATG, Takum oOpazom oOecneunBas KIM-HE3aBHCHMYIO
TpaHcsammoo reHa. Cwm., uanpumep, Jackson et al., 1990. Trends Biochem Sci
15(12):477-83) u Jackson and Kaminski. 1995. RNA 1(10):985-1000. CormacHo
KOHKPETHBIM BAPHAHTAM PEAIM3ALUH BEKTOPHI, TPEIYCMOTPEHHBIE HACTOSIIUM
n300peTeHreM, BKJIIOYAIOT OAMH WM OoJlee  TPEACTABIIIONINX  HHTEPEC
MOJIUHY KJIIEOTHIOB, KOTOPBIE KOJUPYIOT OJUH WM Oosee monumentuaoB. COracHo
KOHKPETHBIM BAapHAHTAM pEaTU3alMH IS JOCTWKEHHUS 3()()EeKTUBHON TpaHCIALHMA
KQ)KJIOTO M3 COBOKYITHOCTH TIOJIMIENITHAOB IOCIIEIOBATENFHOCTH TOJUHYKICOTHIOB
MOTYT OBITh pa3leneHsl OJHOM unu Oonee mocnenosarenbHOocTed IRES wmm
MOCJIEOBATENIPHOCTEH TOJMMHYKICOTHIOB, KOJUPYIOIMX CaMOPACIIEIUIIOIIHECS

TIOJIUTICTITUBI.

B HacTosmieM JOKyMEHTE TEPMHH «TIOCIIE0BATEILHOCTh K03aK» OTHOCUTCS K
KOPOTKOM  TOCJEIOBATEIFHOCTH  HYKJICOTHAOB, 3HAYUTEITBHO  OOJIETYarOmICH
HavanpHOe cBsa3biBaHMe MPHK ¢ manoi cyObenuHmIer prOOCOMBI M TTOBBIMMAIOIIEH
TpaHcHamioo.  KoHceHcycHas — mocmenoBaTenbHOCTh — Ko3ak — mpeactaBieHa
nocnenoBatenbHOCTEIO (GCC)RCCATGG, e R npeacrasmser coboit mypuH (A wm
G) (Kozak, 1986. Cell. 44(2):283-92, u Kozak, 1987. Nucleic Acids Res. 15(20):8125-
48). CornacHO KOHKPETHBIM BapHAHTAM PEATH3ALMH BEKTOPHI, TPETyCMOTPEHHBIE
HACTOSIOIMM  HW300PETEHUEM, COIEpXKaT  TIONHHYKJIEOTH/IBI, CoJIepIKaIIne
KOHCEHCYCHYIO TOCIIe0BaTeIbHOCTh K03ak u Koaupyromme TpeOyeMbId OJHUIIETITH/,

Hanpumep, CAR.

CornacHO HEKOTOPBIM BapHAHTAM PEAM3ALNWU HACTOAIIETO W300pPETEHUS B
MONMUHYKJICOTH/IE UK B KJIETKE, HECYIIEH YKa3aHHBIA TOJIMHYKJICOTH, 3aJ€HCTBOBAH

«CYMUMJANBHBINY TE€H, B TOM YHCJIE HHIYLUUPYEMBIM «CYHLIMJAIBHBID» TE€H I
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CHWJKCHHS PHCKA HEMOCPEJACTBEHHOW TOKCHYHOCTH W/WIM HEKOHTPOJIUPYEMOH
nponudeparmn. CorlacHO KOHKPETHBIM aCTIEKTaM «CYHUITUAATBHBINY T€H HE SBIISETCS
AMMYHOTEHHBIM JJI1 XO3iMHA, HECYIIETO YKA3aHHBIA MOJMHYKIICOTHI WA KIIETKY.
KoHKpeTHBIM NpHUMEPOM TOAXOAAMIETO i1 NPUMEHEHUA «CYMLMIAATBHOTO» TEHA
ABJIACTCA Kacmas3a-9 WM Kacmasa-8, wim nuTo3uHae3amunasa. Kacnasa-9 Mmoxer ObITh
AKTHBUPOBAHA C TIPUMEHEHHEM CHEIU(PUYECKOTO XHUMHYECKOTO HWHAYKTOPa

aumepusaiuu (CID).

CornacHO HEKOTOPHIM BapHaHTAM PEANTHM3ALMU BEKTOPHI COJEP)KAT TCHHBIE
CErMEHTHI, 00YCIIABIUBAIOIINE YyBCTBUTEIBHOCTh UMMYHHBIX 3()()EKTOPHBIX KIETOK
COIJIACHO HACTOAIIEMY H300pPETEHUIO, HAampumep, T-KJIETOK, K OTpPHLATEIbHOMN
cemekuuu in  vivo. Ilog «OTpHUIATENPHOW CeNEKIUe» MOApa3yMeBaeTCs, YTO
WH(Y3UPOBaHHAA KJIETKA MOKET OBITh JSIIMMHHHPOBAHA B PE3yJbTATe W3MEHEHUS
YCIIOBHH, B KOTOPBIX HAXOJUTCA WHAUBUAYYM in vivo. GEHOTHIT A1 OTPULIATETbHOM
CENIEKIIUM MOJKET OBITh TOJlyY€H 3a CYET BCTPAMBAHUA T€HA, KOTOPHIM NpPHUAAET
YyBCTBUTEJIBHOCTh K BBOJUMOMY arcHTy, HAIpHMeEp, COE€AUHEHMI0. ['eHbl 1A
OTPHIIATEIHHON CEJIEKIIMH U3BECTHBI B JAHHOW OOJIACTH TEXHUKH, H BKITFOYAIOT B TOM
YHUCIIE CIEAYIONUE. TeH THMHUAMHKHHA3BI BUpyca mpoctoro repreca tuma [ (HSV-I
TK) (Wigler et al, Cell 11:223, 1977), xOTOpbIii TPHIAET YYyBCTBUTEIBHOCTH K
TaHIUKIIOBUPY, TE€H KiIeTouHOW rumokcantuHpochopudosunrpanchepassr (HPRT),
reH kjerouHod anenmH(pochopudosuntpanchepassr (APRT) wu OakrepmambHOU

nuro3uHAe3amuHassl (Mullen et al., Proc. Natl. Acad. Sci. USA. 89:33 (1992)).

CornacHo HEKOTOPBIM BapHUaHTaM peamu3anuu TE€HETHYECKH
MOIU(UIUPOBAHHBIE HWMMYyHHBIE 3((EKTOPHbIE KIETKH, TAaKHEe KaK |-KIIEeTKH,
COIEpPKAT  TOJIMHYKICOTHJ,  AOMOJIHUTEIBHO  COJACPKAlMM  Mapkep A
TTOJIOYKUTEITbHOM CETIEKITUH, TIO3BOJIIIOINHN OCYIMIECTBIATh OTOOP U3 KIETOK (DeHOTHIIA
I OTPULIATEIBHOM CEIICKUMM in Vitro. Mapkep A MOJOKHUTEIBHOW CENCKIUU
MOJKET TIPEACTABIATH COOOM TEH, KOTOPBIH TOCIE BBEIEHHUS B KIETKY-XO3IHHA
SKCTIPECCHPYET JAOMUHAHTHBIM  (PEHOTHIN, 00ECTEYHBAOIUN  TONOKHUTEIBHYIO
CEJICKLIHI0 KJIETOK, HECYIIMX YKAa3aHHBIA TeH. [ €Hbl yKa3aHHOTO THUIIA HU3BECTHBI B

JAHHOW OONAacCTH TEXHWUKH, ¥ BKIIOYAIOT, B TOM 4YHCJIe, TE€H THUTPOMHUIMH-B
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dbocdorpancdepassr (hph), koTopsIii IPUAAET YCTOWYHBOCTD K THTPOMHIIMHY B, TeH
amuHorukosuapochorpanchepazpr  (neo wmmu  aph) w3z  TnS, wommpyromuit
YCTOWYMBOCTh K aHTHOMOTHKY ¢ G418, ren murunpodomarpenykrassr (DHFR), ren
anenosuHae3aMuHa3bl (ADA) B TeéH MHOXKECTBEHHOUW JIEKAPCTBEHHOW yCTOWYHUBOCTH

(MDR).

[IpeanoyTuTENPHO, MapKep AN MONOKUTEIBHOM CENEKIMHM M JJIEMEHT
OTPHUILIATEIFHOM CENEKIMU COEAMHEHBI TAaKHMM 00pa3oM, 4YTO YyTpaTa »3JeMEHTa
OTPULIATETHHOM CENEKLIUHU TAKKE HEM30€KHO COMPOBOXKIACTCS yTPATOM MapKepa s
MOJIOKUTENTbHOM  cenekuuu. FEme Ooee  MpPeanoOYTUTENHHO, MapKEPhl IS
MOJIOKUTENEHOW M OTPULIATEIFHOM CEJIEKIIUU COEAMHAIOT TAKUM 00pa3oM, 4YTO yTparta
OJHOTO HEW30e)KHO TPHBOAMT K yTpare apyroro. I[IlpumepoMm THOpUAHOTO
MOJIMHYKJIEOTH/IA, 3KCIIPECCHOHHBIN MPOAYKT KOTOPOTO MPEACTABICH MOIUIIEITHAOM,
00€CTICYMBAIOIIMM OTIMCAHHBIE BBIIE HEOOXOAMUMbIE KaK JUIA TOJIOKUTEIBHOM, TaK U
AN OTPHLATENBHOM  CENEKIMM  CBOWCTBA,  SABIAETCS  THOPUAHBIA  T€H
rurpomunmHpochoTpanchepazsr/tumuauakuHazbel (HyTK). Okcnpeccust ykazaHHOTO
reHa JaeT TOJHUMENTHA, OOCCIICYHBAIOIIMA yCTOWYHBOCTh K TUTPOMHIMHY B st
MTOJIOKUTEIPHOM CEJICKIMM 1IN VItr0 W YyBCTBUTEIBHOCTh K TAHIUKIOBHPY I
OTPHIIATEIFHOM cenekuuu in vivo. cM. Lupton S. D., et al, Mol. and Cell. Biology 1
1:3374-3378, 1991. Kpome TOro, cormacHo MNPEANOYTHUTEIbHBIM BapHAHTAM
pearm3anyu TONHHYKICOTHIBI COTIACHO HACTOAINEMY HW300PETEHHIO, KOIUPYIOIIHE
THOPHUIHBIE PELENTOPHI, BXOIAIT B COCTAB PETPOBHPYCHBIX BEKTOPOB, COACPIKAIIUX
THOPHIHBIA T€H, B YAaCTHOCTH, NMPHUAAIOMNN YCTOWYHBOCTh K THTPOMHUIMHY B mms
MOJIO’KUTEIIbHOM CENEKIMH 1N VItr0 W YyBCTBHUTEIBHOCTh K TAHIUKJIOBHPY IS
OTPHIIATETFHON CENIEKIMH 1IN VIVO, HAPUMEP, B COCTAB PETPOBHUPYCHOTO BEKTOPA
HyTK, omucannoro y Lupton, S. D. et al. (1991), Bemmre. Cm. Taxoke PCT-myOnmkarmm
US91/08442 u PCT/US94/05601, S. D. Lupton, rme ommcaHO TPUMEHEHHE
OM(YHKIIMOHAIBHBIX ~CEJIEKTHPYEMBIX THOPHIHBIX TEHOB, TOJNYYEHHBIX IMyTEM
COEIMHEHUSA JOMHUHAHTHBIX MAapKEPOB AJIA MOJIOKUTEIBHON CENEKLMH ¢ MapKepamu

JJI1 OTPULATENIBHOM CENIEKLUH.
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[IpeanouTuTenbHBIE MAPKEPHI T TONOKUTEIHHON CENEKIIUH TPOUCXOIAT H3
T€HOB, BBIOPAHHBIX M3 TPYIIBL, cocTosAmed u3 hph, nco, u gpt, a mpeAmoYTUTETFHBIE
MapKepbl I OTPULATENBHOW CEJEKIMH MPOUCXOIAT W3 TEHOB, BBIOPAHHBIX W3
rpyImsbl, coctosAme u3 uurosunaesamunaspl, HSV-I TK, VZV TK, HPRT, APRT u
gpt. B 4yacTHOCTH, TPEANOYTHTEIHHBIMH MapPKEPAMH SBISIOTCS OU(YHKIIMOHAIBHBIC
CeNIEKTUPYyEMbIe THOPHIHBIE T€HBI, TIPH 3TOM MapKep I MOJIOKHTEIHHON CEIEKIUN
npoucxoaut u3 hph nnm neo, a Mapkep U1 OTPHLIATENBHOM CENEKIUU IPOUCXOIUT U3
reHa [UTO3UHAe3aMHMHAa3bl WM TumuauekuHasel (TK), wnm  mpexacrasieH

VWHIYIHUPYCMBIMH «CYHIUAATTbHBIMIY TCHAMH.
BUPYCHBIE BEKTOPBI

CormacHO KOHKPETHBIM  BapHaHTaM pealu3alud  KIeTKy (nanpumep,
UMMYHHYIO 3(QQEKTOpPHYI0 KIETKY) TPAaHCAYLHMPYIOT PETPOBHPYCHBIM BEKTOPOM,
HaIlpUMeEp, JIEHTUBUPYCHBIM BEKTOpOM, koaupyroomum CAR. Hanpumep, UMMyHHYIO
3¢ (EeKTOPHYIO KIETKY TPAHCAYIHPYIOT BEKTOpPOM, kKomupyrommm CAR, KoTOpbIi
COACPKUT aHTUTENO MbIMKH TPoTHB BCMA wmM ero aHTUTCHCBA3BIBAIOIIHI
¢parmenT, cBsa3pBatommi moymmnentua BCMA, ¢ BHYTPHUKICTOYHBIM CHTHATbHBIM
nomeHom CD3(, CD28, 4-1BB, Ox40, umu moobie ux komOuHAmH. COOTBETCTBEHHO,
YKa3aHHBIE TPAHCIYIUPOBAHHBIC KJIETKH MOTYT 3amyckarh omocpenoBanHbii CAR

IMUTOTOKCHYECKHUH OTBET.

PetpoBupychl mpeacTaBIsIOT COO0M CTAHAAPTHBIM MHCTPYMEHT I TOCTABKH
reaoB (Miller, 2000, Nature. 357: 455-460). CormacHO KOHKPETHBIM BapHaHTaM
peanu3alyu peTPOBUPYC MPHUMEHAIOT U JOCTABKU NOJIMHYKIIEOTHIA, KOAUPYIOIIETO
xumepHbii aHTUTeHHBIH penentop (CAR), B knerky. B Hacrosmem nokymeHTe
TEPMHUH «peTpoBHUpYCH» oTHOCHUTCS K PHK-BUpYCY, KOTOPBIH OCYmECTBIAET 0OPATHYIO
TPAHCKPUMIMIO coOcTBeHHOM reHomHoW PHK ¢ oOpasoBanmeM nuHEHHOU
apyuenoyeyHor JIHK-komwm, a 3aTemM ¢ MOMOINBIO KOBAJEHTHBIX CBS3€H MHTETPUPYET
cooctBerHyo reHoMmHyI0 JIHK B reHom xo3suna. Ilocnme BCTpawmBaHUS B TEHOM
X031MHa BHPYC HA3BIBACTCA «IIpOBUpycom». IIposupyc ciy:xut marpunen nms PHK-

nomumepassl Il w  Hampasmger okcnpeccutro Monekyn PHK, koaumpyromumx
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CTPYKTypHBIE OelKH U (PEPMEHTHI, HEOOXOUMBIE JJIT 00PA30BAHUS HOBBIX BHPYCHBIX

YACTHII.

WnmocTpaTUBHBIE TIPUMEPHI PETPOBHPYCOB, TMOAXOAMMX I TPUMEHEHHS
COTJIACHO KOHKPETHBIM BAapHAHTAM PEANTH3AlMH, BKIIOYAIOT, HE OTPAHUYUBASICH
MEePEeYUCIICHHBIMU: BHpYC Jerko3a wmbimed Mononu (M-MulV), Bupyc capkomsl
mprmedt Momoun (MoMSV), Bupyc capkombr mbimeit Xapsu (HaMuSV), supyc
OTIyXOJIM MOJOYHOM >kene3sl Mbimerd (MuMTYV), Bupyc neiikoza ru06onoB (GaLV),
Bupyc neiiko3a komaubux (FLV), cmymaBupyc, Bupyc neiiko3a wmbimert ®penna,
BUpyc cTBOJOBBIX KieTok Mbimed (MSCV), Bupyc capkomsr Payca (RSV)) u

JICHTUBUPYC.

B HacTosmem AOKyMEHTE TEPMHH «JICHTUBHUPYC)» OTHOCHUTCS K rpymnmne (Miau
pPOdy) CHOXHBIX PETPOBUPYCOB. IImocTpaTWBHBIE TIPUMEPHI  JICHTUBHUPYCOB
BKIIIOYAIOT, HE OTPaHWYMBAACH mepeunciieHHbMH: BUY (Bupyc uMmyHOmedwuimura
yenoBeka; B Tom yucie BUY tuma 1 mw BUY tuma 2); Bupyc BucHa-masau (BMB);
BHpyC aptpuTa-3Hiedamura ko3 (ADK); Bupyc HHPEKIMOHHOW aHEMHH JIOMIAACH
(MHAH); Bupyc wmmmynoaedwummra komausux (BUK); Bupyc ummmyHOmedwuimra
kpymaoro poratoro ckora (BUKPC); m Bupyc mmmynoxedummra obes3psa (BHO).
CornacHo OJHOMY BapHaHTy pPEaM3aLMH MPEANOYTUTENBHBIMU SBIIAIOTCS OCTOBBI
BeKTOPOB Ha ocHOBe BUU (m.e. mocnemoBaTeIbHOCTh IUAC-ICHCTBYIOIMUX 3JIEMEHTOB
BHY). CormacHO KOHKPETHBIM BapHAHTAM PEATH3ALMH JUIA JOCTABKH B KIETKY

MOJIMHY KJIe0TH 1A, cojepskamero CAR, HCTIONb3YIOT TEHTUBUPYC.

PetpoBupycHble BEKTOPHI H, 0OJice KOHKPETHO, JICHTHBHPYCHBIE BEKTOPBI
MOTYT TIPUMEHATbCA TPU NPAKTHUYECKOW pealu3alid KOHKPETHBIX BAapHUAHTOB
HactoAmero u3o0peteHus. COOTBETCTBEHHO, MPEATNONAraeTcs, 4YTO TEPMHH
«PETPOBUPYC», UIU «PETPOBUPYCHBIA BEKTOP» B HACTOAIIEM JOKYMEHTE BKIIFOYAET

«JICHTUBHUPYC» H «JICHTUBHUPYCHBIE BEKTOPBDY, COOTBETCTBEHHO.

TepMuH «BEKTOp» NPUMEHSIOT B HACTOSIIEM AOKYMEHTE Ui OOO3HAYCHHA
MOJIEKYJIBI HYKJIEHHOBOM KHCIIOTBI, CIIOCOOHOM TIEPEHOCHTHh HIIH TPAHCTIOPTHPOBATH

JOPYTYH0 MOJIEKYJy HYKJIEMHOBOW KHCIOTHL llepeHocumas HyKJIEHMHOBAas KHUCIOTa
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OOBIYHO COEIMHEHA, HANpPUMEpP, BCTPOCHA B YKA3aHHYIO BEKTOPHYIO MOJIEKYIY
HYKIICMHOBOM  KHCIIOTBI. BekTop MOXET BKIIOYATh  MOCIEAOBATEIIBHOCTH,
HAIPABILIIONIME ABTOHOMHYK) PEIUIMKALMIO B KIETKE, WM MOXKET BKIIIOYATh
MOCTIEIOBATEIFHOCTH, JIOCTaTOYHbIe 1A oOecredenus mHTterpammu B JIHK knetku-
xo3sauHa. [logxomanire BEKTOPBI BKIIOYAIOT, HATpUMED, TasMuasl (nanpumep, JTHK-
mwiasmuael win  PHK-mmasmuapl),  TpaHCTO30HBI, KOCMHUIBI, OaKTepHAIIbHBIC
HCKYCCTBEHHBIE XPOMOCOMBI U BUPYCHBIE BEKTOPBL lloaxoasniue BUPYyCHBIE BEKTOPBI

BKITIOYAIOT, HATIPUMEP, PETPOBUPYCHI M ICHTUBUPYCHI C AE(PEKTHON peIUIHKALIHEH.

Kak Oymer o4eBHIHO CHEIUANHCTy B JAHHOM OOJACTH TEXHUKH, TEPMUH
«BUPYCHBIM BEKTOP» MIMPOKO HCIONB3YyETCAd I O0O3HAYCHHA JIMOO MOJIEKYJIBI
HYKJIEMHOBOH KHUCJIOTBHI (Hanpumep, THAa3MUABI 7S TEPEHOCA), BKIIIOYAIOLICH
MIPOUCXOAAIIUE U3 BUPYCOB 3JIEMEHTHI HyKIEHHOBBIX KHCIIOT, KOTOPBIE, KaK MPAaBUIIO,
OONIeT4alOT MEPEeHOC YKAa3aHHOM MOJIEKYJIbI HYKIEMHOBOM KHCJIOTHI MM €€
WHTETPAIMI0O B TE€HOM KIIETKH, JTHOO BHPYCHOH 4YaCTHIBI, KOTOpas OIMOCPENYET
NEPEHOC HYKJIEHHOBOM KHUCIIOTHI. BHpPyCHBIE YACTHIBI, KaK TPAaBHIO, BKIFOYAIOT
PaA3THYIHBIC BUPYCHBIC KOMIIOHCHTBI, & HHOTAA TAKKC KOMIIOHCHTBI KIICTKH-XO34HWHA,

TMOMHUMO HYKJICHHOBOM(BIX ) KHCITOT(BI).

TepMHH «BHPYCHBIH BEKTOP» MOKET OTHOCHUTHCS JTHOO K BUPYCY WITH BUPYCHOM
YACTHIIE, CITOCOOHOH K MEPEHOCY HYKIEHHOBOH KHCIIOTHI B KJIETKY, THOO COOCTBEHHO
K TEPEHOCUMOMN HYKJICHHOBOM KHCIIOTE. BHUpyCHBIE BEKTOPBI W IJIa3MMIABI IS
MEPEHOCca COAEPKAT CTPYKTYPHBIE W/HITH (PyHKIMOHATBHBIE TCHETHYECKUE IJIEMEHTHI,
W3HAYaIbHO MPOUCXOAINUE U3 BUpyca. TEPMUH «PETPOBUPYCHBIN BEKTOPY» OTHOCUTCS
K BHPYCHOMY BEKTOPY WM IUIa3MHIE, COAepKameMy(e) CTPyKTypHbBIE H
(YHKIMOHAIBHBIE TEHETHYECKHE JJIEMEHTHI, WM WX YacTH, H3HAYAIBHO
MPOUCXOJAIIUE U3 PETpoBUpYca. TepMHH «JIEHTHUBUPYCHBIM BEKTOP» OTHOCHUTCA K
BUPYCHOMY BEKTOPY WM IUIA3MHAE, cojaepkamemy(ed) CTPYKTypHbIE H
(YHKIMOHAIbHBIE TEHETHYECKHE SJIEMEHTHI, WM WX YacTH, B TOM YHCJE O00IacTh
LTR, u3HavyanbHO TPOUCXOIAINNE W3 JIEHTHBHPYCA. T€PMHH «THOPHIHBIA BEKTOP»
OTHOCUTCA K BEKTOpY, LTR wnm Apyroil HyKJIE€WHOBOW KHCIOTE, COIACPIKAINEH Kak

PETPOBHPYCHBIE, HANPHUMEDP, JICHTUBHUPYCHBIC TIOCIEAOBATEIIBHOCTA, TaK W HE
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JEHTUBUPYCHBIE BHpPYCHBIE mMOCIeA0BaTENIbHOCTH. (COrnacHO OJHOMY BapHaHTY
peanu3alnyi THOPUAHBIA BEKTOP OTHOCHTCSA K BEKTOPY WM IDIa3MUAE I MEPEHOCA,
cozepxamieMy(ei) peTpOBHPYCHBIE, Hanpumep, TIEHTUBUPYCHBIE TIOCTIEI0BATEIFHOCTH

It OOPAaTHOM TPAHCKPHITINH, PETUTHKALINN, HHTETPAIIUH W/ WUITH YTAaKOBKH.

CornacHO KOHKPETHBIM BapHaHTaM pPealu3alli TEPMHUHBI «JICHTUBUPYCHBIN
BEKTOP», «JIECHTUBUPYCHBIA SKCIPECCHOHHBIM BEKTOP» MOTYT MPUMEHATHCS IS
0003HAYEHUS JICHTHUBHPYCHBIX TUIA3MHA I TEPeHOCa W/WiIM HH(PEKIHOHHBIX
JEHTUBUPYCHBIX 4YacTul. CleayeT MOHMMAaTh, YTO B HACTOAIIEM JOKYMEHTE MPH
YIIOMUHAHUM TAaKUX JJIEMEHTOB, KaK CaWThl KJIOHUPOBAaHUS, MPOMOTOPSL,
PETYJIATOPHBIE  3JIEMEHTBI, TETECPOJIOTUYHBIE HYKJICHHOBBIE KHUCIOTBI H  T.IL,
MOAPa3yMEBACTCA, YTO MOCIECA0BATEIbHOCTH YKA3aHHBIX 3JIEMEHTOB MPUCYTCTBYIOT B
¢opme PHK B NEHTHBHPYCHBIX YaCTHIAX COTJIACHO HACTOSMIEMY HM300PETCHHIO U B

¢opme JIHK B IHK-nma3smMmugax coriacHO HACTOAIIEMY H300PETECHHIO.

Ha kaxaoM KOHIE MNpoBHpyca pacloiaraloTcsi CTPYKTYpPbl, HAa3bIBACMBbIC
«IJIMHHBIMH KOHUEBBIMU TIOBTOpaMmu», Wik «LTR». TepMuH «ITUHHBIA KOHLEBOU
moBTop (LTR)» oOTHOCHTCA K JOMEHAaM, COCTOSIIMM W3 Tap OCHOBAHWH,
pacmonokeHHbIX Ha KoHuax petposupycHeix JIHK, xotopeie B ycnoBusax
€CTeCTBEHHBIX TIOCIIEAOBATEIPHOCTEH TMPEACTABIIIOT COOOW TpPSIMBIE TIOBTOPHI W
comepskar  odomactm U3, R w US. O6Omactm LTR 0OBIYMHO BBITIONHAIOT
dyHIaMeHTaTbHbIE (YHKIMH, CBS3aHHBIE C OKCIPECCHEH PETPOBHPYCHBIX TEHOB
(nanpumep, Takue KaK CTHUMYJIALMSA, WHALOWALMA W TIOJIHAJCHUIMPOBAHUE TE€HHBIX
TPAHCKPUNITOB) W BHPYCHOM perumkammed. LTR comepxuT MHOTOYHCICHHBIE
PETYISATOPHBIE CUTHAJBI, BKIFOYAFOIINE 3JIEMEHTHI KOHTPOJSI TPAHCKPUIILIUK, CUTHAIBI
MOJTMAACHUINPOBAHUA W TIOCJIEIOBATENFHOCTH, HEOOXOAUMBIE UIA PETUTMKALWH H
WHTETPAIMU BUPYyCHOTO reHoMa. BupycHas o6macts LTR pasnenena Ha Tpu obmacTw,
HaszpiBaeMbie U3, R u US. O6nacte U3 comep>KHT >HXAHCEPHBIE W MPOMOTOPHBIC
snemeHTsl. OOmacte US mpeacraBneHa TOCIETOBATENBHOCTBIO MEXKAY CAWTOM
CBA3BIBAHUA TIpaiiMepa © 00mMacTel0 R, © COOEPKUT TOCIEAOBATEIIEHOCTD
nonmaaeHumuposanna. O6macte R (00macte mosropa) ¢mankuposana obomactamu U3

n US. O6nacte LTR cocrout u3 oomacreit U3, R u US, u mpucyTcTBYET Kak Ha 5'-, Tak
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u Ha 3' KkoHme BuHpycHOro reHoma. K oOmactm 5' LTR mpumsbikaroT
MOCTIET0OBATEIFHOCTH, HEOOXOAUMBIE /i OOPATHOW TPAHCKPHUINIMH T€HOMa (CauT
ceazpiBanmusa TPHK-mpaiimepa) u 3¢ dextuBroi ynakosku BupycHord PHK B wacTurst

(mcu-caur).

B  HacTtosmieM = JAOKyMEHTE  TEPMHH  «CHUTHAlI  YMAaKOBKW», WU
«TOCEOBATENBHOCTh YIAKOBKM» OTHOCHTCA K IOCIIEAOBATENBHOCTAM B COCTABE
PETPOBHPYCHOT'O TE€HOMA, HEOOXOAWMBbIM /i BCcTpauBanus BupycHod PHK B
BHUPYCHBIM KarCuj UM BUPYCHYIO yacTHLy, cM., Hanpumep, Clever et al., 1995. J. of
Virology, Vol. 69, No. 4; pp. 2101-2109. B HeKOTOPBIX PETPOBHPYCHBIX BEKTOPAX
3aJ€UCTBOBAH ~ MMHHUMAJIBHBIH  CHUTHaJd  YMAaKOBKM  (Takke  Ha3bIBAEMBIM
MOCTIEIOBATENBHOCTRIO TIcH [V']), HEOOXOAMMBIH IS 3aKITIOYSHHS BUPYCHOTO T€HOMA
B Kamcup. Co0O0TBETCTBEHHO, B HACTOALIEM  JOKYMEHTE  TEPMHHBI
«TIOCJIEI0BATEIBHOCTD YIAKOBKIY, «CUTHAJI YIIAKOBKWY, «IICH», a TAKKe CUMBOI «'P'»
HCTIONB3YIOT A1 0003HAYEHHSI HEKOAUPYIOIMEH MOCIIE0BATEIFHOCTH, HEOOX0IUMON
U1 YIIAKOBKH B Karicup nened perposupycHod PHK mpm oOpasoBanmm BHPYCHBIX

YJACTHIL

CornacHO  pa3IMYHBIM  BapHAHTAM  PEANM3AalMA  BEKTOPBI  COAEpPXKAT
moaudummposannsie oomactu 5' LTR w/mmm 3' LTR. Jlro6as oomacte LTR wmm o6e
ob6nactu LTR MoryT comepskaTh 0qHy WiH Oojiee MOAU(HUKAIIUH, B TOM YHCIIE, HO HE
OTPAHUYMBAACH TICPEYUCIICHHBIMHU, 0THO(Y) Wt O0Jiee yIaNeHHH, BCTABOK HITH 3aMEH.
Yacro moaudukanuu 3'-00macta LTR ocymiecTBISIOT 1T MOBBIICHHUST O€30TTACHOCTH
JCHTUBHPYCHBIX WJIH PETPOBHUPYCHBIX CHCTEM 3a CUET TMOJYYEHHS AE(EKTHBIX IO
peIUIMKalMKd  BUPYCOB. B HacrosmieM JOKyMEHTE TEPMHUH «ICPEKTHBIA TIO
PETUTHKAITUWY OTHOCHUTCS K BHPYCY, HECIOCOOHOMY K TONHOH 3(¢peKTHBHON
pPEeIUIMKALMK, B pe3yibTaTe dYero WH(PEKIHOHHBIE BHPHOHBI HE OOpasyroTCs
(Hanpumep, nePEKTHBIM TIO PEIUIMKALMH JICHTHBUPYCHBIM dYacTHIAM). TepMuH
«KOMITETEHTHBIE TIO0 PETUTHKALIAID) OTHOCUTCS K BHPYCY JHKOTO THUTIA WITH My TAHTHOMY
BUPYCY, KOTOPBIM CIOCOOEH K PEIUIMKAIIMKA, B PE3yJbTaTe TAaKOW BHUPYCHOU
peIyIMKanmud ~ MOTYT (OPMHpPOBaThC HH(PEKUIMOHHBIE BUPHOHBI  (Hanpumep,

KOMIICTCHTHBIC ITO PCIINIMKAIIUU JICHTHBHUPYCHBIC LIaCTI/II_[BI).
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«Camonnaktusupytomuecs (SIN) BEKTOPBI IPeACTaBIAIOT cOO0U ne(eKTHBIE
MO PETUTHKAIIAN BEKTOPHI, HAPUMEDP, PETPOBUPYCHBIE WIIH JICHTUBUPYCHBIE BEKTOPHI,
B COCTaBE KOTOPHIX mpasas (3') suxancepHas-pomoTopHas oonacts LTR, m3secTHas
kak obnmacte U3, Obia moguduimpoBana (Hanpumep, yTeM yIANCHAA WIH 3aMEHBI)
JUTA TIPEJOTBPAIIECHUS BHUPYCHOM TPAHCKPHUIIIUHU TIOCIE TEPBOTO PayHAA BHUPYCHOM
permKanuy. J10 00ycnoBieHo TeM, uyTo oomnacts U3 mpasoii (3') LTR ucmonme3yercs
B KadecTse MaTpuisl s oomactu U3 nesoit (5') LTR mpu BUpyCHOM peruMKaiuy u,
COOTBETCTBEHHO, BHUPYCHBIH TPAHCKPHUNT HE MOXKET OBITh CHHTE3HPOBaH 0O€3
SHXaHCcepHOU-poMoTOpHOM oOmactu U3. CormacHo AOMOIHUTENPHOMY BapHaHTY
peamuzanuu Hactosmiero u3zooOpeteHus obmacte 3' LTR monupunumposana mytem
3ameHbl ooOmactu US, HampuMep, Ha HAealbHYI0 MOIH(A)-OCIEA0BATETBHOCTS.
Cnenyer OTMETHUTb, YTO HACTOSIIUM H300PETEHHEM TAK)KE OXBAYEHBI TaKHUE
moudukammu oonacredt LTR, manpumep, momudukammu 3' LTR, 5' LTR, unu o6eux
oomacreii LTR, 3'u 5.

JIOTIONTHUTEILHOE TIOBBIIIEHHE OE30IMACHOCTH OOECIEeYHBAET 3aMeHa 00JACTH
U3 5" LTR Ha rerepoJOTHYHBIA MPOMOTOP, YHIPABISIOMMUA TPAHCKPUIILIUEH
BUPYCHOTO TE€HOMA TIPH 00Pa30BaHWU BHPYCHBIX YaCTHIL. [IpuMeps moaX o sImuX s
NMPUMEHEHHUS] TE€TEPOJOTHYHBIX TMPOMOTOPOB BKJIOYAIOT, HANPUMEP, BHPYCHBIC
mpoMoTOphl: BHpyca o00e3psH 40 (SV40) (nanpumep, paHHHE WIH TIO3THUE),
mutomeramosupyca (LUIMB) (nanpumep, HemenneHHele paHHHE), BUpyca JEHKO3a
mbrmie Momonn (MoMLYV), Bupyca capkombr Payca (RSV) m Bupyca mpoctoro
reprieca (BIII, HSV) (tumuamekuHA3HBIH TpPOMOTOpP). THUMHYHBIE TPOMOTOPHI
CHOCOOHBI CTHMYJIMPOBATh BBICOKHE YPOBHH TPAHCKpHUIIMK | at-He3aBUCUMBIM
o0pa3oM. YkazaHHas 3aMEHA CHIDKAET BEPOSITHOCTh PEKOMOHMHALMU C 0Opa30BaHUEM
CHOCOOHOTO K PETUTMKALMK BHUPYCa BBUAY OTCYTCTBHSA TOJHOH TOCJIETIOBATEIFHOCTH
U3 B cucreme mnpoayuupoBanus Bupyca (COriacHO HEKOTOPBIM BapUaHTaM
pearM3aliid  TETEPONIOTHYHBIA  MPOMOTOP  OOECTIEYMBAET  JOTIOJIHUTEIIbHBIC
MPEUMYIIECTBA, KOHTPOJIHUPYS CIIOCOO TPAHCKPHITIMH BUPYCHOTO TeHOMa. Hampumep,
VKa3aHHBIM TE€TEPOJOTHYHBIA TPOMOTOP MOXKET OBITh WHAYLHUPYEMBIM; B TaKOM
Clly4ae TPAHCKPHUIIIUS BCETO BHPYCHOTO T€HOMA WM €T0 YaCTH MPOUCXOIAUT TOJIBKO

npu  Hamuuud  (pakTopoB HWHAYKIHMH. DaKTOPel HMHAYKIHH BKIIOYAOT, HE
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OTPAaHWYMBAACH TEPEUYHCIICHHBIMH, HAIWYHE OJHOTO WM OOJee XHMHYECKHX
COCIMHEHUN WM (DPH3HONOTHYECKUX YCIIOBHM, TAKMX Kak Temreparypa wim pH, B

KOTOPBIX KYJIbTHBUPYIOT KIIETKH-X035€Ba.

CornacHo HEKOTOPBIM BapHaHTAM PEaU3alliid BUPYCHBIE BEKTOPHBI COAECPIKAT
snemeHT TAR. Tepmun «TAR» OTHOCHUTCSI K TE€HETHYECKOMY JJIEMEHTY
«TPAHCAKTHUBALMOHHOTO OTBETA», PACTIONIOKEHHOMY B R-00/1acTH ATMHHBIX KOHLIEBBIX
noeropoB (LTR) nenrtusupycoB (nanpumep, BUY). VkasaHHbplii >7€MeHT
B3aUMOJCHCTBYET C JICHTUBUPYCHBIM TPAHCAKTUBHUPYIOIUM (tat) TE€HETHYECKHM
3JIEMEHTOM, YCHWIIMBasg BHUPYCHYIO pemmkanuioo. OIHAKO yKa3aHHBIA 3JIEMEHT HE
TpeOyeTcss BO BapHAHTAX peallM3allii, OTIHYAIOIUXCA TeM, 4To obOmacte U3 5'-

koHIIeBOM L TR 3ameHeHa Ha reTepOIOTHYHbBINA IPOMOTOP.

«R-o0macte» oTHOcHTCA K oOmacté B coctaBe pertpoupycHbIx LTR,
HAYMHAOIIEHCA B HA4aJIe KIMUPYIOMEH rpy bl (71.e. TOUKE HaYajla TPAHCKPHUIILNHN) U
3aKaHYMBAIOLICHCS HETIOCPEICTBEHHO IEPE] HAYAIOM MOJHAJCHUHOBOTO (TIONH-A)
TpakTa. R-00macTh Takske onpeaessitoT Kak 001acTh, (hJIaHKUPOBaHHYIO o0macTsamMu U3
n US. R-o0mactp ydacTByeT B OOpaTHOM TPAHCKPHIIIHMH, OOECTIEUWBAsS TEPEHOC

cuntesupyemoit JIHK ¢ o1HOro KOHIa reHOMa Ha IPyTOM.

B wactoamem npokymente TepmMuH «FLAP-anmemenT» oTHOCHTCH K
HYKIICHHOBOM KHCIIOTE, ITOCJIEAOBATENIBHOCTh KOTOPOM BKIIFOYAECT LEHTPATbHBIN
TOJTAIYPUHOBBIN TPAKT W IEHTPAIbHBIE TOCIEA0BATEIFHOCTH TepMuHAIUU (CPPT m
CTS) perposupyca, Hanpumep, BIYU-1 wmu BUY-2. TMoaxonsmue FLAP-3meMeHTHI
omucanbl B nmateHte CIIIA Ne6682907 u B mcrounmke: Zennou, el al., 2000, Cell,
101:173. Bo Bpems oOpatHo# Tpanckpunimu BI1U-1 neHTpansHas HHADAAIAS TUTFOC-
nerm JIHK B uenrpampromM mnomumypuaoBOoM Tpakte (cPPT) w menTtpampnas
TEPMHHALUA B LEHTPaIbHOW mocnenoBaTenbHocTH TepMmuHaiwu (CTS) mpusomaT
oOpaszosanuto Tpexuenoyeuynoit JJHK-ctpykrypsr: nentpamsaoro JIHK-¢mna BUY-1.
bes orpanwuenus kakou-muoo teopmed, [HK-¢pmm moxer ¢yHKIMOHMpPOBAaTH B
Ka4eCTBE LUC-AKTUBHOM JACTEPMHUHAHTHI AJICPHOIO0 UMIIOPTA JIEHTUBHPYCHOTO T€HOMA

W/WMH MOKET yBeNHYHBaTh THUTP BUpyca. COrNacHO KOHKPETHBIM BapHAHTaM
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peanu3alu OCTOBBl PETPOBUPYCHBIX HMIIM JIEHTHBHUPYCHBIX BEKTOPOB COAEPIKAT OJUH
num  Oomee FLAP-sneMeHTOB BbIE WIM HWKE TPEACTABIAIONNAX HHTEPEC
TETEPOJIONMYHBIX M€HOB B YKa3aHHBIX BekTopax. Hampumep, cormacHO KOHKPETHBIM
BapHaHTaM pealu3alid a TMIasMujga And nepeHoca BkimodaeT FLAP-3neMeHT.
CornacHo 0THOMY BapHaHTY PEAM3ALMU HACTOSIIETO U300PETEHHUA BEKTOP BKIFOYAET

FLAP->nemenT, BoiaeneHubii u3 BUY-1.

CornacHo 0JJHOMY BapHaHTy peaju3aliy PETPOBUPYCHBIE UIIH JIEHTUBUPY CHBIE
BEKTOPHI JJI TEPEeHOca COJEP’KAT OJWH WM OOJiee 3JIEMEHTOB 3KCIOpTa. TepMUH
«QTIEMEHT JKCIOPTa» OTHOCHUTCS K ILMC-ACUCTBYIOIIEMY IOCTTPAHCKPUIILIMOHHOMY
PETYIATOPHOMY 3JIEMEHTY, perynupyromemy Tpancnopt PHK-tpanckpunta us aapa B
nuroruiasMy  kiaetkd. IIpumepsr snementoB 3kcmopra PHK  Bkmowaror, He
OTPaHUYMBA’CH NEPEUYUCICHHBIMU, J3yeMeHT oTkiuka Rev (RRE)  Bupyca
ummyHoaedummra yenoseka (BUY) (cm., manpumep, Cullen et al., 1991. J. Virol. 65:
1053; u Cullen et al., 1991. Cell 58: 423), ¥ OCTTPAHCKPUIILIMOHHBIN PETYIATOPHBIN
snement (HPRE) Bupyca rematuta B. O0praHO 3memenT skcnopta PHK nokammsosan

B coctaBe 3' UTR reHa, u MOJKEeT OBITh BCTPOCH B BHJIE€ OJJHOM WIJTH HECKOJBKHX KOTHH.

CornacHo KOHKPETHBIM BapHaHTaM PEaH3aldu SKCIPECCHIO T€TEPOTOTHUHBIX
MOCJEIOBATENBHOCTEH B BHUPYCHBIX BEKTOPAaX MOBBILAIOT ITyTEM BKIIOYECHHS B
YKa3aHHbIE  BEKTOPbl  IMOCTTPAHCKPUIILIMOHHBIX  PETYJSTOPHBIX  3JEMEHTOB,
3(ppeKTUBHBIX CAWTOB TONMAJCHUIMPOBAHUSA W, HEOOS3aTEIFHO, CHTHAJIOB
TEPMUHALUM TPAHCKPUIILMU. [[0OBBIIIATH SKCIIPECCHIO TETEPOJIOTUYHONU HYKIEMHOBOM
KHUCJTIOTHI Ha YPOBHE O€JIKa MOTYT Pa3IHYHBIE TTOCTTPAHCKPHITLIHOHHBIE PETYIATOPHBIC
3JIEMEHTHI, HAMPUMEP, MNOCTTPAHCKPUMLIMOHHBIM PETYJIATOPHBIA 3JEMEHT BUpyca
renatuta cypka (WPRE; Zufferey et al, 1999, J.  Virol., 73:2886);
MOCTTPAHCKPUIILIMOHHBIA PETYIATOPHBIA 3JIEMEHT, NPUCYTCTBYIOIIUH B BHpPYCE
rematuta B (HPRE) (Huang et al., Mol. Cell. Biol., 5:3864); u T.. (Liu et al., 1995,
Genes Dev., 9:1766). CornacHO KOHKDETHBIM BApHUAHTAM PEAM3aldH BEKTOPHI
COTJIACHO HACTOSIIEMY HW300PETEHHIO COJEPKAT TaKOM MOCTTPAHCKPUIIIHOHHBIN

perynsatopHbii snemeHT, kak WPRE wimu HPRE.
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CormacHO  KOHKPETHBIM  BapUaHTaM  pealM3alMd  BEKTOPBl  COTJIACHO
HACTOSIEMY W300PETEHHIO HE BKITFOYAIOT WIIH HE COJEPKAT MOCTTPAHCKPUIILIHOHHOTO
perynmsatoproro 3nementra (PTE), takoro xak WPRE wmwmu HPRE, mockombky B
HEKOTOPBIX  CIOy4YasX YKa3aHHBIE DJIEMEHTHI IOBBIIIAIOT PHUCK  KIETOYHOU
TpaHC(OPMAILIUK W/HIK TO CYIIECTBY WM 3HAYMMO HE YBEIHMYUBAIOT KOJIMYECTBO
tpanckpuntoB MPHK wmu crabumsnocte MPHK. CootBercTBEHHO, cormacHo
HEKOTOPHIM BAPHAHTAM PEATM3aLMU BEKTOPHI COTTIACHO HACTOAIEMY H300PETEHUIO HE
BkmovaroT uimu He cogepskar PTE. CormacHo apyrum BapuaHTaMm  peanu3aluu
BEKTOPHI COTJIACHO HACTOAIIEMY H300pPETEHHMIO, B KAa4Y€CTBE IOMOJHUTEIBHOM MEpHI

0e3omacHOCTH, He BKIo4aroT wiH He coaepxkat WPRE umu HPRE.

OneMeHTHI, HANPaBJISIOLIHE 3 PeKTHBHY IO TEPMHUHALUIO u
MOJIUAICHWIMPOBAHUE TPAHCKPUIITOB TE€TEPOJIOTHYHOM HYKICHHOBOM KHUCIOTBHI,
MOBBINIAIOT ~ DKCIPECCHIO  TE€TEPOJOrMYHBIX  TreHoB. CHrHamel  TEpMHHALMU
TPAHCKPUIIIMK  OOBIYHO  PACHOJNOKEHBI B 3 ’-HANpaBICHHMH OT  CHUTHAlA
nonuaaeHunupoBanua. CoOrjacHO KOHKPETHBIM BapHAaHTaM pPEATU3alUU BEKTOPHI
COJIEP’KAT  TOCJIENOBATENBHOCTD TOJMAJECHUIUPOBAHUS B 3'-HANpaBIE€HUU OT
MOJIMHY KJIEOTH/IA, KOAUPYIOLIETO MIOJIUTIETITH/, KOTOPBIHI HEOOXOIUMO
3KCIIPECCUpOBaTh. TepMHH «IONMH-A-CalT) WU «IMOJTU-A-TIOCIIEIOBATEILHOCTE» B
HACTOSAMIEM TOKyMEHTe 0003HauaeT mocieaoBatenbHocTh JIHK, koTOopas Hampasnser
W TEPMUHAIMIO, M TOJHaaeHumpoBanue oopasyromerocs PHK-tpanckpunra PHK-
MOJIUMEPA3OU II. [TonmuaneHunupoBaHue MOCIEA0BATEIIBHOCTEN MOKET
cocoocTBoBarh crabmmpHocTH MPHK 3a cuer moOaBnmeHus mONMaaeHHHOBOTO
«XBOCTa» K 3'-KOHILy KOJUPYIOIIEN MOCIE0BATENIBHOCTH U, COOTBETCTBEHHO, BHOCUTh
BKJIA/] B MOBBIIIEHUE 3¢ eKTUBHOCTH TPAHCIIALIMH. O¢pdexTusHOE
MOJIMAACHUINPOBAHAE PEKOMOWHAHTHOTO TPAHCKPUNITA JKENATENIbHO, TOCKOIBKY
TPAHCKPHUNTHI 0€3 TIOMHAAEHHHOBOTO «XBOCTa» HECTAOHMIIBHBI H OBICTPO PA3NIArarOTCA.
WNnmocTpaTUBHBIE TPUMEPHI CUTHAIOB TOJNHAJECHUIMPOBAHUA, KOTOPBIE MOTYT
MPUMEHATHCS B BEKTOPE COTIACHO HACTOSIIEMY W300PETEHHUIO, BKITFOYAIOT HUICATBHY IO
nonu-A-nocnenoBatenbHOCTh (Hanpumep, AATAAA, ATTAAA, AGTAAA), nonu-
A-mocnemoBaTenpHOCTE  Obrabero  TopMoHa  pocra  (BGHpA),  momm-A-

MOCIIEIOBATEIBHOCTS  B-T7oOMHAa Kponmka (1fgpA) Wi APYTYyIO  TIOIXOIATIYTO
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rCTCPONIOTHYHY0 HWJIIK SHAOTCHHYHO HOJ'H/I-A-HOCJICI[OBaTeJ'IBHOCTB, HU3BCCTHYHO B

JTAHHOU 00JIACTH TEXHUKH.

CornacHO HEKOTOPBHIM BapHAaHTAM  PEAaTU3alUdHd  PETPOBHPYCHBIM WU
JCHTUBHPYCHBIH BEKTOP JOTIOJIHUTENBHO COAECPKUT OJWUH WA 00JIe€ WHCYIATOPHBIX
37eMeHTOB. MHCYNATOpHBIE 3IEMEHTHI MOTYT BHOCHTh BKJIAJ B  3aIIUTY
9KCIIPECCHUPYEMBIX JICHTUBHPYCAMHU MOCTIET0BATEIBHOCTEH, HaTnpUMep,
TEPANEBTUYECKUX TOJMIENTHAOB, OT 3(P(PEeKTOB caiita HHTETpaLUU, KOTOPhIE MOTYT
OBITh OTOCPEIOBAHBI IMC-ACUCTBYIONIMMH 3JI€MEHTAMH, TPUCYTCTBYIOIIUMHU B
renomuon  JIHK, npusoas k  jgeperyisAiu  OKCIPECCHHM  NEPEHECEHHBIX
nocreaoBaTenbHoCTe (m.e. 3 dexTy monoxkeHus; cu., Hanpumep, Burgess-Beusse ef
al., 2002, Proc. Natl. Acad. Sci., USA, 99:16433; u Zhan et al., 2001, Hum. Genet.,
109:471). CornacHO HEKOTOPHIM BapHAaHTAM pPEAJHM3aLMU BEKTOPHI A TMEPEeHOca
coaep:kaT OAMH WM OoJjiee WHCYJIATOPHBIA 31eMeHT B coctaBe 3' LTR, a mocme
MHTETPALUU MPOBUPYCA B TEHOM XO35MHA YKa3aHHBINA MPOBUPYC COACPKUT OJUH WU
oonee uHCYIAITOpoB Ha 000mMX KOoHIAX 5’ LTR mwmm 3’ LTR, 3a cyer yasoenus 3’ LTR.
[Toxxoasmme HHCYIATOPHI ISl TPUMEHEHHS B HACTOSTIEM H300PETEHUH BKIOYAOT,
HE OTPAHUYHBASACH TIEPEUUCIIEHHBIMHU, HHCYJIATOP P-TIIOOHHA KypPHIBI (CM. HCTOUHUKH:
Chung et al., 1993. Cell 74:505; Chung et al., 1997. PNAS 94:575; u Bell et al., 1999.
Cell 98:387, BriIFOUEHHBIE TIOCPEACTBOM CCBUIKH B HACTOSIEM AOKyMeHTe). [IpumMepsr
WHCYJSITOPHBIX JJIEMEHTOB BKIIIOYAIOT, HE OrPAHHYMBAACH TEPEUHUCIICHHBIMH,

WHCYIIATOP P-TTI0OMHOBOTO JTIOKYyca, Hanpumep, HS4 xypwuirbr.

B cooTBeTcTBMHM ¢  ONpEeACIIEHHBIMH  CHEIM(PUUYECKHMH  BapHaHTAMHU
peamu3alyy HACTOAMIETO M300peTeHHs OONBIIMHCTBO WM BCE MOCIEA0BATEIBHOCTH
OCTOBOB BHUPYCHBIX BEKTOPOB MNPOUCXOMAT W3 JICHTHUBHpyca, Hanpumep, BIY-1.
OpHako crieayeT MOHAMATh, YTO MOKET OBITh MCIIOJIB30BAHO MHOJKECTBO PA3ITUYHBIX
HUCTOYHUKOB PETPOBHPYCHBIX H/HIH JICHTHBHPYCHBIX TOCIIEIOBATEIPHOCTEH, WIIH MX
KOMOWHALIMKA, W YTO MHOTOYHCJICHHBIE 3aMEHBI W W3MEHEHHS OTPEACICHHBIX
JEHTUBHPYCHBIX TIOCJIEI0BATETFHOCTEH MOTYT OBITh PEaM30BaHbI O€3 HAPyLICHHS
CIOCOOHOCTH BEKTOpa Al MEpPeHOca OCYLIECTBIATh (DYHKIMH, OINHCAHHBIE B

HACTOAIMEM JoKyMeHTe. Kpome TOro, B JaHHOW OONACTH TEXHHWKH H3BECTHBI
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pa3IUYHbBIE JICHTUBHPYCHBIE BEKTOpPHI, cM. Naldini ef al., (1996a, 1996b u 1998);
Zufferey et al., (1997); Dull et al., 1998, matenter CIIIA Ne6013516 u Ne5994136,
MHOTHE KOTOPBIX MOTYT OBITh JIaNITHPOBAHBI JIJIS TIOJTyYE€HUSI BUPYCHOTO BEKTOPA HITH

mnasMuabl JJ1 IEPEHOCA COTIIACHO HACTOATIIEMY H306pCTeHI/IIO.

CornacHo pa3nUYHBIM BaPHAHTAM PEATH3ALMH BEKTOPBI COTTIACHO HACTOSLIEMY
H300pETEHHIO coaepxKat IPOMOTOP, (yHKIIMOHATBHO CBSA3aHHBINA C
MONUHYKICOTHIOM, KoaupyromuMm nojmnentug CAR. VYka3zaHHble BEKTOpPBI MOTYT
collepkath OAHY WM Ooliee mocienoBatenbHocTed LTR, oTnuyaronmxcs TeM, 4To
mo6as w3 LTR coxepkut ogHy wiu Oonee MoauUKAIUH, TaKMX KaK OJHA WA
Oonplnee YHUCIO 3aMEH, AO0ABICHUM WM YJAJICHUM HYKICOTHIOB. YKa3aHHbBIC
BEKTOPBI MOTYT JAOTMOJHUTEIIFHO COAEP)KATh OJHH WIIH O0Jie€ BCIIOMOTATEIIBHBIX
3JIEMEHTOB [T NOoBbImeHus 3¢ dexruBHOCTH TpaHcaykiwH (Hanpumep, cPPT/FLAP),
BHPYCHOHU ymakoBku (Hanmpumep, curHan ymakoBku mcu (¥), RRE) w/mmu nmpyrue
3JIEMEHTBI, KOTOPHIE TOBBIMIAIOT SKCIPECCHIO TEPANEBTUYECKOTO TeHa (nanpumep,
MOCIIEAOBATENBHOCTH ~ moNH-(A)), W  MOTYT  HEOOA3aTEPHO  COAEPIKAThH

nocnenosarebHOCTE WPRE uimi HPRE.

CornacHO KOHKPETHOMY BapHAaHTy peaJHM3alMH BEKTOP Ui TEpPeHoca,
MPEIIOKCHHBIA B HACTOAIMIEM H300PETCHUH, BKIIFOYAET JIEBYIO (5°) PeTPOBHPYCHYIO
nocnenoBatenbHocTh  LTR; meHtpampubnid  momunypuHoBbi — TpakT/[JHK-dman
(cPPT/FLAP); snemMeHT 3KcmopTa peTpOBHpPYCa, MPOMOTOP, AKTUBHBIM B T-KIETKe,
(PYHKIIMOHATBHO CBA3aHHBIA C TOJHMHYKICOTHIOM, KomupyronmM nomumentua CAR,
MPEIYCMOTPEHHBIA HACTOSIIMM H300peTeHHEM;, W TpaBylo (3°) pEeTPOBHPYCHYIO

nocinenosarenbHOCTh LTR; 1, HeoOs3aTeapHo, WPRE mnun HPRE.

CornacHO KOHKPETHOMY BapHaHTy pEalM3aldd BEKTOP UIA TEPEeHOoca,
MPETOKEHHBIA B HACTOSAIIEM H300PETCHUH, BKIIFOYAET JIEBYIO (5°) PeTPOBHUPYCHYIO
nocnenosarenbHOCTh LTR; 3nemeHT 3kcnopra peTpoBupyca; NpOMOTOP, AKTUBHBIN B
T-kmetke, (YyHKIHOHANBHO CBA3AaHHBIH C TIONHHYKICOTHAOM, KOJHPYIOIIAM
noymunentun, CAR, mpemaycMOTpPEeHHBIM HACTOAMMM HW300peTeHHWeM; mpaByio (37)

peTpoBHpycHYI0 TocneaosarenmbHOCTh LTR; mocnemosarenpHOCTh TONMH-(A); W,
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HeoOs3atenpHO, mocneaoBatenbHocTh WPRE wmm HPRE. Cormacho apyromy
KOHKPETHOMY BapHaHTy pEaIH3alM B HACTOAIEM H300PETEHUH TPEIIOKEH
JMCHTUBUPYCHBIM BekTOp, coxepxkamui: neByro (5') LTR; cPPT/FLAP; RRE;
MPOMOTOP, AKTUBHBIA B T-KileTKe, (PYHKIMOHATBPHO CBA3AHHBIN C MOJMHYKICOTHIOM,
kogupyromuMm nonunentun CAR, mpeaycMOTpeHHBIH HACTOSIIMM H300pETECHHEM,
npasyio (3') LTR; u mocrneaoBaTenbHOCTh MONHAJCHUINPOBAHUS; U, HEOOSI3aTEIBHO,

nocienoBaresbHOCTE WPRE mm HPRE.

CornacHO ompeNeleHHOMY BAPHAHTY PEATM3AIMH B HACTOALIEM H300PETCHUH
NPEJIOKEH JICHTHBUPYCHBIM BEKTOP COAEPKAIIMK: JIeBYHO (5') mOcieaoBaTeIbHOCTh
LTR BUY-1; curnan ynakosku nicu (V); cPPT/FLAP; RRE; nmpomoTop, akTUBHBIN B
T-knerke, (yHKIMOHATBHO CBSA3aHHBIM C TOJMHYKICOTHAOM, KOTUPYIOIIUM
nomunentigy, CAR, mpenycMOTpeHHBIM HacToAmmMM H300peTeHHWeM; mpasyro (3')
CAaMOMHAKTUBUPYIOIIYIOCA (SIN) LTR BH1Y-1; MOCJIEI0BATEIBHOCTD
TOJTHA/ICHUTMPOBAHHA [B-TIIOOMHA KPOJIMKA; W, HEOOSM3aTEIbHO, MOCIIEI0BATEIIFHOCTD

WPRE niu HPRE.

CormacHO JpyroMy BapHaHTy peaju3alldd B HACTOSAIIEM H300PETCHHH
MPEUIOKEH BEKTOP, COAEPIKAINMMN: 1O MEHBHIEH Mepe OJHY IOCIIEeI0BATEIIEHOCTD
LTR; uentpampubii momumypuaoBbiid Tpakt/[IHK-pmmn (cPPT/FLAP); snement
JKCTIOPTa PETPOBHpPYyCA; TMPOMOTOP, AKTUBHBIH B T-KieTke, (yHKIIMOHAITBHO
CBA3aHHBIM  C  TONHMHYKICOTHAOM,  komupyrommM  momunentun — CAR,
Tpe Iy CMOTPEHHBIN HACTOSITIIAM HU300PETEHUEM ; H, HEO00s3aTENTBHO,

nociaenoBarterbHOCTE WPRE mmn HPRE.

CormacHO KOHKPETHOMY BapHaHTY peajH3allid B HACTOSAIEM H300PETCHHH
MPEAJIOKEH BEKTOP, COACPXKANIMK TI0 MeHbIed wmepe omHy oomacte LTR;
cPPT/FLAP; RRE; nmpomotop, aktuBHbIH B T-KieTke, (PyHKIMOHAIIBHO CBSI3aHHBIN C
MOJIMHYKJIEOTHAOM, KoaupyroummM nonunentua CAR, npexycMOTpeHHBIH HACTOALUM
HW300pETEeHHUEM; TIOCTIEIOBATEIFHOCTD TIOJIHAJACHIIUPOBAHUSA, U, HE00A3aTEIBHO,

nociaenoBaresbHOCTE WPRE mmn HPRE.
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CornacHo ompeAeNeHHOMY BapHAHTY PEANH3AHMU B HACTOSIIEM H300pETCHUH
MPEITOKEHBI: TT0 MeHbIIeH mMepe oaHa ooiacts LTR SIN BUU-1; curaan ymakoBku
ncu (V); cPPT/FLAP; RRE; mpomotop, aktuBHbIH B T-KieTke, (PyHKIHMOHATHHO
CB3aHHBIA  C  TOJHHYKIICOTHIIOM, kogupytomum  moymrentyan — CAR,
Tpe Iy CMOTPEHHBIN HACTOSITIIAM U300pETEHUEM MOCTIET0BATEIEHOCTD
MOJTHAICHUTMPOBAHUS [-TIIOOMHA KPOJIMKA, U, HEOOS3aTeIbHO, MOCIIEIOBATEIIBHOCTh

WPRE nmu HPRE.

CormacHO  pasmWYHBIM  BapHaHTaM  pealM3alUMd  YKa3aHHBIM  BEKTOP

MPEACTABIAET COOONM MHTETPUPYIOIIUI BUPYCHBIN BEKTOP.

CormacHo pa3IM4YHbIM JAPYIUM BapHaHTaM pcalu3alun yKaSaHHBIﬁ BCKTOP

NPEACTaBIIAET COOOHM SMMCOMHBIN WIIH HEMHTETPUPYIOLIMN BUPY CHBIA BEKTOP.

CornacHO pasNIUYHBIM BapHaHTaM PEATH3ALMH BEKTOPHI, MPEAyCMOTPEHHBIC
HACTOSIIUM H300PETEHHEM, COJEPXKAT HEMHTETPHPYIONMHA WM Ae(PEeKTHBIA 110
uHTErparmu petposupyc. COrmacHO OJHOMY BapHAHTY pealH3aluu «Je(EeKTHBIA I10
WHTETPALM) PETPOBHPYC WM JICHTUBHPYC OTHOCHTCS K PETPOBHPYCY HIIH
JCHTHBHPYCY, COACPIKAIMEMY HHTErpasy, HECIIOCOOHYIO OOECTIEUWBATH WHTETPALIHIO
BHPYCHOTO TE€HOMa B TE€HOM KJIETOK-X035i¢B. COraCHO pAa3jMYHBIM BapHAHTAM
peanm3anyy  yKa3aHHBIM O€NOK HWHTerpa3a MyTHPOBAaH IS CHEHH(PHIECKOTO
CHIDKCHHSI MHTETPa3HOW aKTHBHOCTH. HecrmocoOHBIE K WHTErpPALMU JICHTHBHPYCHBIC
BEKTOPHI TOJTy4arOT IMyTeM MOIU(HUKAIMK TeHa pol, KOTUpyomero OeI0K WHTETPasy,
YTO TPUBOAUT K TOJyYE€HHWI0 MYTAHTHOTO Te€Ha pol, kKoaupyromero aeeKTHYI He
00ECTICUMBAIONYI0 BCTPAWBAHHWE HMHTErPasy. lakuWe HECMOCOOHbIE K WHTETPALHA
BHPYCHBIE BEKTOpHl ObUM ommcaHbl B 3asBke Ha mateHT WO 2006/010834,

BKJIIOUCHHOU B HEICTO?IIl[I/IfI AOKYMCHT MOJTHOCTBIO MOCPEACTBOM CCBLIKH.

WnmoctparuBabie mpuMepbl MyTammid reHa pol BUY-1, momxomsmme asmst
CHIDKEHHs aKTUBHOCTH MHTErPa3bl, BKIKOYAIOT, HE OTPAHUYUBASICH NIEPEUYHCIICHHBIMHU:
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, KI159E, K159A, K160A, R166A, D167A,
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E170A, H171A, K173A, K186Q, K186T, K188T, E198A, R199¢, R199T, R199A,
D202A, K211A, Q214L, Q216L, Q221 L, W235F, W235E, K236S, K236A, K246A,
G247W, D253A, R262A, R263A u K264H.

WUnmocTtpaTtuBHeie mipuMepsl MyTammid reHa pol BUY-1, moaxomsmue nmst
CHIDKEHHUS AKTUBHOCTH MHTETPA3bl, BKIFOYAIOT, HE OTPAaHUYUBAACH MEPEUYNUCIICHHBIMU:
D64E, D64V, E92K, DI16N, D1161, D116A, N120G, N1201, N120E, E152G,
E152A, D35E, K156E, K156A, E157A, K159E, K159A, W235F u W235E.

CornacHO KOHKPETHOMY BapUaHTY PEaI3allii MUHTETPa3a COAEP)KUT MYTALUIO
omHou wunu Oonee w3 amuHokucior D64, D116 umu E152. CormacHo omHOMY
BApUAHTY peaIu3alMyi UHTErpa3a COACPKUT MyTalMIO B aMuHOKUCTIOTax D64, D116 u
E152. CornacHo KOHKPETHOMY BapHaHTy peanm3ammu nedekrtHas mHTerpasa BIU-1

COJIEP>KUT My TaLuio D64 V.

«KneTka-xo3auMH»  BKIIOYAaeT KIETKHM, B  KOTOPBIE BBEACH IyTEM
3NEKTPONOPALUH, TpaHCHEKIMH, HHPEKIMU WM TPAHCAYKLUH i1 Vivo, ex Vivo WH in
Vilro pEeKOMOMHAHTHBIH BEKTOP WIW TOJHHYKICOTHI COTJIACHO HACTOSAIIEMY
n3o0peTeHno.  KneTku-xo3sieBa  MOKET ~ BKIIOYATh  TMAKYIOIMHE  KIIETKH,
MPOAYIUPYIONIHE KIETKA W KICTKH, WH(HUIMPOBAHHBIC BHPYCHBIMH BEKTOPAMH.
CornacHO KOHKPETHBIM BapHAaHTAM PEATM3ALNH, KIETKH-XO0359€Ba, HHPUITUPOBAHHBIE
BUPYCHBIM BEKTOPOM COTJIACHO HACTOAIEMY H300PETEHHIO, BBOIAT CYOBEKTY,
Hy>XKJaaromemycst B Tepanui. COrjacHO HEKOTOPHIM BapHaHTaM pealU3alMi TEPMUH
«1eneBas KI€TKa» MPUMEHAIOT B3aHUMO3aMEHAEMO C TEPMHHOM «KJIETKA-XO3AHH», OH
OTHOCHTCA K TpPaHC(HUIUPOBAHHBIM, WH()HIMPOBAHHBIM WM TPAHCAYLUPOBAHHBIM
KJIeTKaM Hy>kKHOro tumna. CorjacHO NpeANOYTUTENbHBIM BapHaHTaM peaau3aluu

yKa3aHHAs 1eJIeBast KIeTKa MPeCTaBIsIET COO0M T-KIeTKy.

Jlmst obecnieyeHHs yIOBJIETBOPHTEIBHOTO THTPA BHPyCa YacTO HEOOXOAHMMO
KPYITHOMACIITAOHOE TTPOU3BOJICTBO BUPYCHBIX YACTHUII. BUPYCHBIE YaCTHIIBI MOy YarOT
MyTeM TPAHC(HEKIUH KIETOK TMAKYIOMEH JTUHHH BEKTOPOM IS TIEPEHOCA, KOTOPBIH
COJICP’KUT BHUPYCHBIE CTPYKTYPHBIC W/HITH BCIIOMOTATEIIbHBIE TCHBI, HAIPUMED, TE€HBI

gag, pol, env, tat, rev, vif, vpr, vpu, vpx wmm nef, unu apyrue peTpOBUPYCHBIEC TEHBI.
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B HacToAmeM [OOKYMEHTE TEPMHMH «IAKYKOINUMA BEKTOP» OTHOCHUTCS K
SKCIIPECCHOHHOMY BEKTOPY WM BHPYCHOMY BEKTOPY, B KOTOPOM OTCYTCTBYET CHUTHAI
VIIAKOBKH M COAECPKUTCSA TOJTHHYKICOTHA, KOAUPYIOLIHN OJWH, ABA, TPH, YETHIPE HITH
0onee BHPYCHBIX CTPYKTYPHBIX W/HJIM BCTIOMOTATENbHBIX TeHOB. Kak mpaBwmIio,
MaKyKONIMe BEKTOPHl BKIIOYEHBI B TMAKYIOMIYI0 KIETKY; MX BBOJAT B YKAa3aHHYIO
KIETKY TOCPEACTBOM TpaHcekimu, TpaHcayKumu win uHpekpn. CrocoOs
TpaHC(EKIMH, TPAHCAYKIUH WIM WH(PEKIUH XOPOIIO H3BECTHHI CIEIHATUCTAM B
JAHHOU OOJACTH TEXHUKH. PeTpOBHUPYCHBIN/JICHTHBUPYCHBIM BEKTOP MJI TIEPEeHOCA
COTJIACHO HACTOSIIEMY H300PETECHHIO MOKET OBITh BBEACH B MAKYIOUIYIO JIMHHUIO
KJIETOK TOCPEACTBOM TPAHC(EKIMH, TPAHCAYKIUH WM WH(EKIUH, IS TOTYUYCHUS
NPOAYLHUPYIOMEH KIeTKM WIM JUHUM KIeTOK. [lakyromue BEKTOPBI COTJIACHO
HACTOSIIEMY H300PETEHHIO MOTYT OBITh BBEAEHBI B KJICTKH HWIIM JIMHUH KJIETOK
YelloBeKa C TPUMEHEHHEM CTAaHAAPTHBIX CIOCOOOB, B TOM YHCIE, HAlpHMED,
tpaHcekimn ¢ pocdarom KampimsA, TUNOPEKIMH WK deKTporoparmn. COracHo
HEKOTOPBIM BapHaHTaM peai3alii MaKyIOIMIHE BEKTOPBI BBOJAT B KJIETKH COBMECTHO
C JOMMHAHTHBIM CEJICKTHUBHBIM MapKepOM, TaKUM KaK HEOMHULUH, THIPOMHUIIVH,
MyPOMHIIMH, OJNACTHIMIANH, 3C€OLWH, THMUAHNHKHHA3a, JAeTHAPOQOIaTPpeayKTa3a
(Ar'®P), rayramuHCcWHTa3a Wik aneHo3wHAeamHuHaza (AJIA), ¢ mocnenyromen
CeJIEKIIMEH B TPUCYTCTBUHU TOAXOJAMIETO JIEKAPCTBEHHOTO CPEICTBA M BBIICICHHEM
KIIOHOB. CeNeKTUPYyEeMBI MAPKEPHBIA T€H MOXKET OBITh (PH3UUECKH CBSI3aH C TCHAMH,
KOJAMPYEMBIMH TAKYIOIMUM BEKTOPOM, Hampumep, mocpeactsom IRES wm

CaMOpPaCIICILUIAIOIIHUXCA BUPYCHBIX NCTITUAOB.

bermku BupycHOM 0007049k (€nv) OMPENCIAIOT JHAMA30H KIIETOK-X035€EB,
KOTOPBIE MOTYT B HTOT€ OBITh HWHQHUIUPOBAHEI W  TPAHC(HOPMHUPOBAHBI
PEKOMOWHAHTHBIMH PETPOBHPYCAMH, TIOMYYCHHBIMH W3 JIMHUH KIETOK. B ciydae
neHTHBUpPYCOB, Takux kak BI1U-1, BUU-2, BUO, BUK u EIV, Genku env BKIFOYArOT
gp4l wu gpl20. IlpeanoyTHTENHHO, BHPYCHBIE OEIKH €nv, 3SKCIPECCHPYEMBIE
MAKYIOIIMMH KJIETKAMH COTJIACHO HACTOSIIEMY H300PETEHHI0, KOJHPYET IPYyTrou
BEKTOP, OTAEIBHBIA OT KOJUPYIOIIETO BUPYCHBIE TE€HBI gag M Pol BEKTOpa COTIIacHO

OPUBCACHHOMY BBIIIC OTTHCAHUWIO.



WO 2016/094304 PCT/US2015/064269
93

WnnrocTpaTUBHBIE TIPUMEPHI MPOUCXOSIMUX W3 PETPOBHPYCOB TEHOB €nv,
KOTOpbIE MOTYT TIPHUMEHATHCA B HACTOSIMIEM W300PETCHHH, BKIIIOYAIOT, HE
OTPAaHUYMBASCH TIEPEUYHCICHHBIMHU: T€HBI 000JOYKH BHpYyca JNeiiko3a meimer (MLV),
ooonmouku 10A1, BAEV, FeLV-B, RD114, SSAV, Bupyca D6ona, Bupyca Cennai,
FPV (Bupyca 4yMbl gOMamiHed NTHUIBI) U 00OIOYKH BHPYCa TPHUMIA. AHATOTHYHBIM
0o0pa3oM, MOTYT HCHONB30BAaThCA TeHBbI, Komupyromme o6onouku PHK-upycos
(nanpumep, PHK-BupycoB cemeiictB Picornaviridae, Calciviridae, Astroviridae,
Togaviridae, Flaviviridae, Coronaviridae, Paramyxoviridae, Rhabdoviridae,
Filoviridae, Orthomyxoviridae, Bunyaviridae, Arenaviridae, Reoviridae, Birnaviridae,
Retroviridae), a tawke JIHK-Bupycos (u3 cemeiicts Hepadnaviridae, Circoviridae,
Parvoviridae, Papovaviridae, Adenoviridae, Herpesviridae, Poxyiridae u Iridoviridae).
Penpe3eHTaTuBHBIE TPUMEPHI BKIIIOYAOT BHpPYC Jeklko3a komaubux (FelLV),
BeHecyabekui sHuedamur nomanei (VEE), supyc HFVW, Bupyc nepmanpHOM
capkombl ctuzoctearona (WDSV), supyc neca Cemmmuku (SFV), Bupyc OemeHcTBa,
Bupyc neriko3a nrun (ALV), BUKPC, Bupyc ne#ko3a KpymHOTO pOraToro CKOTa
(BLV), Bupyc Onmreiina-bapp (EBV), ADK, supyc Cur HomOpe (SNV), BHpyc
ckpyuuBanus BUmHA W udepemHn (ChTLV), T-mamdotponHsiii BUpyc 00€3bsiH
(STLV), Bupyc o6e3psH Mboiicona-Ildaiizepa (MPMYV), perpoBupyc Oemuubeit
o0e3pstabl (SMRYV), BHpyc, accommmpoBaHHBIM ¢ BHUpycoMm Payca (RAV), Bupyc
capkombl Oyazunamu (FuSV), supyc MH2, Bupyc sHuedanomuenura nrur (AEV),
BHUpYC Mo3auku mouepuasl (AMV), Bupyc CT10 u UHAH.

CornmacHo APyTHM BapHaHTaM peanu3anuu OeITKu 000J10YKH
MICEBAOTUITUPOBAHKUS BHUPYCa COTJIACHO HACTOSIIEMY H300PETEHHIO BKIIOYAIOT, HE
OTPAHUYMBASCH TIEPEUUCIICHHBIMH, OCITKH 000JI0YKH JFOOBIX U3 CIIEAYIONINX BHPYCOB:
upyc rpunma A, Hanpumep, HIN1, HIN2, H3N2 u H5N1 (nrauuit rpumm), rpumma
B, Bupyc rpunmna C, Bupyc renatura A, Bupyc remnatura B, Bupyc renatuta C, Bupyc
remaruta D, Bupyc renatura E, poraBupyca, mo0o#l BHpyC TpyIIbl HOPOBHPYCOB,
KHUIIEYHbIE a/JCHOBUPYCHI, MApBOBHUPYC, BUPYC NHXOPAAKH JleHre, BHPYC OCIIBI
o0e3bstH, BUpPYCHI Topsaka Mononegavirales, NnHcCaBHpPYC, TaKOW Kak BHPYC
OCIIeHCTBA, BUPYC JIMXOPAJKH JIETYyYuX MbImieH o3epa Jlaroc, Bupyc Mokona, BUpyC

JlyBeHxare, BUPYCBI €BPOINECUCKUX JIETYYUX MBIIEH 1 U 2 B BUPYC aBCTPATTMUCKOU
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neryuerr meimH, Ephemerovirus, Vesiculovirus, BHpyc BE3HWKyIAPHOTO CTOMAaTHTA
(VSV), repmnecBupychl, Takhue KaK BHPYC MPOCTOTO repmeca 1 ¥ 2 THMIOB, BUPYC
BETPAHOH OCTIBI, LUTOMETANIOBUpYyC, BUpyc OmmterHa-bapp (EBV), repnecsupycs
yenoeka (HHV), repmiecBupychl vemoBeka 6 u 8 Tuma, BUPYC HUMMYHOAeHUIIATA
yenoseka (BHY), mammmmomaBupyc, ramMma-reprnecBHUPYC MBILIIEH, apeHABHPYCHI,
TaKWE KaK BHPYC APTEHTUHCKOM TeMOPPAruyecKo JHUXOPAIKH, BUPYC OOMMBHHCKON
reMOPpParudeckor uxopajgku, Sabia-acCOIMUPOBAHHBIM BUPYC TEeMOPPArHYECKOU
JUXOPAJKH, BUPYC BEHECYIIIbCKOM TreMOPPArHuecKOM JTUXOPAJKH, BUPYC JIUXOPAIKH
Jlacca, Bupyc Mauymo, Bupyc mumbaTuueckoro xopuomenunrura (LCMV),
Bunyaviridiae (OyHHaBUpPYCBHI), TAKHE KaK BUPYC KOHTO-KPBIMCKOW TeMOpparuyeckou
JTUXOPAJKH, XaHTaBUPYC, BHPYC TE€MOPPATHYECKOM JHMXOPAJAKH C TOYEUHBIM
CUHIpOMOM, BHpyc nuxopanku noimusabl Pudr, Filoviridae (pumosupycsr), B TOM
YUCIIE TEMOPPATrHYECKYI0 JHMXOpPagKy O007la M TEeMOPPATMYECKYI0 JIMXOPAAKY
MapOypr, Flaviviridae, B Tom umucie BUpyc Ooje3HH KbsicaHypcKOTro jeca, BHPYC
OMCKOHM TeMOpparnyecKor JMXOPAJKH, BUPYC KIIEIIEBOTO BHPYCHOTO >HIE(ANTUTA U
BHPYCHl cemeiicTBa Paramixoviridae, Takue kak BHpyC XeHapa W BHpyc Hmmax,
OompImas ocma W Manas ocna (HaTypaibHas OcCma), amb(haBHPYCHI, TAKWE KaK BUPYC
BEHECYDJIbCKOM JIOMIATHHON JIMXOPAJKH, BHPYC BOCTOYHOTO SHIle(amuTa JIomaneH,
BUpYC 3amagHoro sHuedamura momanei, SARS-acconmumupoBaHHBIH KOPOHABHPYC
(SARS-CoV), Bupyc nuxopanku 3amagHoro Hwmma, mo00W BUpPYC, BBI3BIBAIOIIHI

pasBuTHe SHIE(DATUTA.

CornacHO OJHOMY BapHAHTy pEATH3AIMA B HACTOAIEM H300pPETCHHUH
MPEUIOKEHBI TTAKYIOIIHE KJIETKH, TPOAYIHPYIOIHE PEKOMOWHAHTHBIN PETPOBHPYC,

HAIPUMEP, JIEHTUBHUPYC, MCEBIOTUNUPOBAHHBIN rImukonpoTeuHoM VSV-G.

TepMHHBI «TICEBIOTUID WA (IICEBAOTHITUPOBAHKUE)» B HACTOAMIEM JOKYMEHTE
OTHOCATCA K BUPYCY, BUPYCHBIE OEIKH 000JI0YKH KOTOPOTO OBLTH 3aMEHEHBI Ha OETTKU
000JIOYKH APYTOTO BHPYyCa, OONAJAIOIIHE MPEAMOYTHTETFHBIMH XaPAKTEPUCTHKAMHU.
Hanpumep, BUY wmoxer ObiTh miceBmoTHmmpoBaH Oenkom G 00010YKH BHpyca
Be3uKyJsipHoro cromatuta (VSV-G), mospomsrommm BUY wmaHpHmmpoBats Oonee

TTUPOKHH CTIEKTP KIIETOK, TOCKOJIBKY Oenku 00oouku BIY (koaupyembie TeHOM env)
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00pyHO HanenmuBaoT Bupyc Ha CD4+-mpeacraBmsromme kimetkd. CoriacHo
MPEANOYTHUTETPHOMY ~ BapHaHTy  peaTu3aldd  HACTOSLIETO n300peTeHUs
JCHTUBUPYCHBIE Oenku 000m0uku miceBroTunuposBanbl VSV-G. CormacHo oxHOMY
BAPHAHTY PEaJM3alMH B HACTOALIEM H300PETEHUHU TMPEIJIOKEHBI MAKYIOIIHE KIIETKH,
MPOAYLUPYIOIIHE  PEKOMOMHAHTHBIM  PETPOBHPYC,  HANPUMEP,  JICHTHBHPYC,

TICEBAOTUITUPOBAHHBIN TITUKOTIPOTEUHOM 000110ukH VSV-G.

B HacTosmem JOKyMEHTE TEPMHUH IAKYIOIIUE JTUHHH KICTOK» MPUMEHSIOT B
OTHOIIECHUHM JIMHUU KJIIETOK, KOTOPBIE HE COJEP)KAT CHUTHAlla YHaKOBKH, OJHAKO
CTAOMJIPHO WJIM BPEMEHHO JKCIPECCHUPYIOT BHUPYCHBIE CTPYKTypHBIE O€IKH |
depMeHTHl UIA permMKaimu  (Hanpumep, gag, pol m env), HEOOXOTUMBIE A
MPABWIbHOW YMAKOBKM BHUPYCHBIX YacTHL. /g TOMy4YeHHs NaKyIOIMHMX KIETOK
COTJIACHO HACTOSIIIEMY H300PETEHHIO MOKET OBITh UCIIOTF30BAHA JTIFO0AS TTOIXOISIIAS
auHHEA KieToK. Kak TpaBHiIO, yKa3aHHBIE KIETKH TPEACTABISIIOT COOOHM KIIETKH
miaekonuTaronmx. CoOrjlacCHO KOHKPETHOMY BapUaHTy pealHu3aldd  KJIETKH,
WUCTIOJIB3YEMBIE IS TIOJIyYEHHUS TAKYIOIMEH JTHHHH KIETOK, TPEIACTABIIIIOT COOOH
KIIeTKH uenoBeka. [loaxonsmiue s TPUMEHEHHUA JIMHHUH KJIETOK BKITIOYAIOT,
Harpumep, kinetku CHO, kmetkn BHK, xnetkn MDCK, knetku C3H 10T1/2, knetku
FLY, knetku Psi-2, kinerku BOSC 23, knetku PA317, knetku WEHI, kmetku COS,
knetku BSC 1, xnetku BSC 40, xmerkm BMT 10, xkmetkm VERO, ximetknm W138,
knetku MRCS, ximetkn A549, knetku HT 1080, knetku 293, knetku 293 T, ximetku B-
50, xkaetkn 3T3, kmerkn NIH3T3, xnetkm HepG2, knetkm Saos-2, kmetkum Huh7,
knetkun Hela, xmetkm WI163, xnetku 211 wm knetkum 211A.  CormacHo
MPEANOYTUTENIbHBIM ~ BapUaHTaM  pEaiM3alliid  YKa3aHHbIE TMAKYIOIMUE KIETKH
mpencTaBiaioT cobor kimetku 293, wnetku 293T wmmm knetku AS549. CormacHo
ApyroMy  TPEANOYTUTEIPHOMY  BapHaHTy  pealu3aldd  YKa3aHHbIE  KIETKH

MPEICTABILIIOT OO0 KiteTku AS549.

B mHacTosmeM JOKYMEHTE TEPMHUH «HIPOAYLMPYIOIIAS JIMHUS KIETOK»
OTHOCHTCS K JHHHH KJIETOK, CIIOCOOHOW TPOAYLHPOBATh PEKOMOHHAHTHBIE
PETPOBUPYCHBIE YAaCTHIIBI, BKIFOYAKOLICH JIMHUIO MAKYIOIMHUX KJICTOK W BEKTOP I

MEPEeHOCca KOHCTPYKIHH, COAEPKAIIeld CUTHAT YTaKoBKH. VH(EKIMOHHbIE BUPYCHBIE
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YACTHIIBI U BHPYCHBIE MCXOJHBIE PACTBOPHI MOTYT OBITh TOJMYYEHBI C TPUMEHEHHEM
CTAaHIAPTHBIX TEeXHUK. CmocoObl TONYyYEeHHS MCXOMHBIX BHPYCHBIX PAacTBOPOB
W3BECTHBI B JAHHOW OOJIACTH TEXHHWKH M WX WUTFOCTPATHBHBIE MPUMEPHI TPHUBEICHBI,
HampuMep, B UcTouHUKax: Y. Soneoka et al. (1995) Nucl. Acids Res. 23:628-633, u N.
R. Landau ef al. (1992) J. Virol. 66:5110-5113. MH}peKuOHHBIE BUPYCHBIE YACTHLIBI
MOTYT OBITh MOJTYYEHBI U3 MAKYIOIHMX KIETOK C MPUMEHEHUEM CTAHAAPTHBIX TEXHUK.
Hampumep, uH(pEKIMOHHBIE YAaCTULBI MOTYT OBITh TMOIYYEHBI IyTEM JIM3HCA KIETOK
WM cOOpa CylepHAaTaHTa KIETOYHOM KyJbTypbl, KaK M3BECTHO B JAHHOM 001acTH
TeXHUKH. [Ipn HEOOXO0AUMOCTH COOpPaHHBIE BUPYCHBIE YAaCTHIIBI MOTYT HEOOA3aTETBHO
ObITh OuMIeHBI. [loaxoaIImMe TEXHUKN OYUIIEHHUS XOPOLIO U3BECTHBI CIIELUATHCTAM

B JAHHOM 00JIACTH TEXHHKH.

JlocTtaBka reHa(0B) WM JAPYTroM IOCIEIOBATENBHOCTH MOJHMHYKIEOTHAOB C
NPUMEHEHUEM PETPOBUPYCHOTO WM JIEHTUBHPYCHOTO BEKTOpa IyTEM BUPYCHOU
uHpEKIMH, a He TPAaHC(EKIUH, HA3BIBACTCH «TpaHcAyKuuei». COorimacHo OgHOMY
BAPHAHTY PEATU3ALUH PETPOBHUPYCHBIMH BEKTOPAMH TPAHCAYIHUPYIOT KIETKY IyTEeM
uH(pEKIUS W uHTerpammu mpoBupyca. COrmacHO HEKOTOPHIM BapHAHTAM PEaTH3aLHAN
HeseBas KIeTKa, HarmpuMep, T-KieTKa, K TPAHCIyILMPOBAHAY», €CIH OHA COJCPIKHT TE€H
WA JPYTYIO TOCIIEA0BATEIFHOCTD TOJHHYKICOTHIOB, JTOCTABICHHYIO B YKAa3aHHYIO
KIETKY MyTeM WH(UIUPOBAHUSI C TPUMEHEHHEM BHPYCHOTO WM PETPOBUPYCHOTO
BekTopa. COTNTaCHO KOHKPETHBIM BapPHAHTAM PEaTH3ALMH TPAHCIYIIHPOBAHHAS KITETKA
CONEPKUT  OAMH(OAHY) WM  OONbIlee  KOJNMYECTBO TIE€HOB WA  JIPYTHX
MOCIIEA0OBATENPHOCTEH TIONMHHYKICOTHIOB, JOCTABICHHBIX B KIETOYHBIH TE€HOM C

MIOMOUIBI0 PETPOBUPYCHOTO WIIH JIEHTUBUPYCHOTO BEKTOPA.

CornacHO KOHKPETHBIM BAapHAHTAM  pPEalM3allid  TPAHCIYILUPOBAHHBIE
BUPYCHBIM BEKTOPOM COTJIACHO HACTOALIEMY M300pPETEHHIO KIIETKH-XO35€Ba,
9KCIPECCUPYIOIUE OJUH WU OOJee MOJMUMENTHIOB, BBOJAT CYOBEKTY A JCUCHHA
W/WMHA TPEJOTBPAINEHUS B-KIETOYHOTO 370KAYECTBEHHOTO HOBOOOpasoBanus. C
APYTHMHU CHIOCO0AaMHU, KOTOPBIE CBSI3aHBI C HMCITIONB30BAHUEM BHUPYCHBIX BEKTOPOB B
TeHHOH TEparid W MOTYT TIPUMEHATHCA B COOTBETCTBHH C OIPEICICHHBIMH

BaphuaHTaMH  pCar3aliii  HACTOAIICTO I/I306pCTCHI/I$I, MOKHO  O3HAKOMUMTHCA,
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HanpuMmep, B uctouHukax: 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. Lipidol. 11:179-86; Thule, P. M.
and Liu, J. M. (2000) Gene Ther. 7:1744-52; Yang, N. S. (1992) Crit. Rev. Biotechnol.
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.

I'EHETUYECKHA MOAU®UIIUPOBAHHBIE KJIETKA

Hacrosimee  m300peTeHHME  TMpeayCMATPHBAET, COTJIACHO  KOHKPETHBIM
BapHAHTAM PEAM3aLNH, KICTKH, TCHETUIECKH MOAU(DHIIMPOBAHHBIE I YKCIIPECCHU
NpeyCMOTPEHHOTO HacTosmuM u3o0peteHreM CAR, mis mpuMeHEHUs B JICYCHHH
CBA3aHHBIX C DB-kneTtkamMmu cocTosHMM. B HacToAmem JOKYMEHTE TEPMHUH
«TEHETUYECKH CKOHCTPYMPOBAHHBIN» WM «TE€HETHYECKH MOIU(PHUIUPOBAHHBIID
OTHOCHTCSI K JTOOABJICHHIO JOTIOJHUTEITHFHOTO TEHETHYECKOTO Marepuaia B (Gopme
JIHK wm PHK B 00muii reHeTHYECKHI MaTepran B KJIETKE. TEePMHHBI «T€HETHYECKH
MOIA(UIUPOBAHHBIE KIETKI», «MOTH(DHIIMPOBAHHBIE KIETKI) U «IIEPEHATIPABICHHBIC
KIIETKW» HCIMOIB3YIOTCS B3aUMO3aMEHAEMO. B HacToAmeM JOKYMEHTE TEPMHH
«TEHHAas Tepamus» OTHOCUTCS K BBEJCHHUIO JOMOJHUTEIBHOIO TIE€HETHYECKOTrO
matepuana B ¢opme JIHK mmu PHK B oOmimii reHeTHUeCKHi MaTepHan B KJICTKE,
KOTOPBIA BOCCTAHABIIMBACT, KOPPEKTHUPYET WKW MOTU(PHUITUPYET SKCIPECCHIO TEHA,
WU K €0 BBEJICHMIO JJIA DKCIPECCHUU TEPANEBTHYECKOTO MOJIMMENTHIA, HAIPUMED,

CAR.

CornacHO  KOHKDETHBIM  BAapHaHTAM  PEANHM3ALMH  TPEAYCMOTPEHHBIE
HacTosmmM  u3o0pererrmeM CAR  BBOOAT H  OKCOPECCHPYIOT B HMMYHHBIX
3¢ PEeKTOPHBIX KIIETKaX TaKUM 00pa3oM, YTOOBI TIEPEHAPABIIATh WX CHECIUPUIHOCTH
Ha TPEACTABJSAIOMINI HHTEPEC LIENIEBOM aHTUreH, Hampumep, nonunentua BCMA.
«MmmyHHas 3¢ dekTopHas KIETKa» MPEACTABISLET COOOH JMOOYI0 KIETKY UMMYHHOU

CHCTEMBI, BBIIONHAIOMYI0 OXHY HWiaH Oonee >(dexropHsie GyHKIUH (Hanpumep,
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OUTOTOKCHYCCKAA AKTUBHOCTb JJId KWIJIMHIa KICTOK, CCKPCIUA IMUTOKHUHOB,

mHaykyst A3KL w/wm K310).

NmmyHHBIE 3Q(EKTOPHBIE KIETKH COTJIACHO HACTOSIIEMY H300PETEHUIO MOTYT
OBITh ayTOJOTHYHBIMU/AyTOT€HHBIMH («COOCTBEHHBIMWY) WM HEAYTOJIOTHYHBIMU

(((HGCO6CTB€HHBIMI/I)), Hanpumep, anjlorCHHbIMH, CHHICHHBIMHW HUJTH KCGHOFGHHBIMI/I).

((AyTOJ'IOFH‘IHBIfI» B HACTOAIIECM AJOKYMCHTC OTHOCHUTCA K KJIICTKAaM OAHOTO H

TOTO K€ CyOBeKTa.

«ATTTOTeHHBIN» B HACTOAMCM JOKYMCHTC OTHOCHUTCA K KIICTKaAaM OAHOTO U TOT'O

K€ BUJa, ICHCTUYCCKH OTIIHYAIOIMMUMCA OT CpaBHI/IBaCMOf/'I KIICTKH.

«CHHTEHHBIH» B HACTOAMEM OOKYMCHTC OTHOCHTCA K KICTKaM JpPyroro

CY6"BCKTa, TE€CHCTHYCCKHU HACHTUYHBIM CpaBHHBaCMOﬁ KJIICTKC.

«KCceHOreHHbII» B HACTOSIIEM AOKYMCHTC OTHOCHUTCA K KIICTKaM BHJOA, K
KOTOpOMY HC MNPUHAMJICKUT CpPpAaBHHUBACMasA KIICTKA. CornacHo nMpEANOYTHUTCIIbHBIM
BapuaHTaM pcalu3allid KIICTKH COTIaCHO HACTOAIICMY I/I306p€T€HHIO ABIIAOTCA

AJIJIOTCHHBIMH.

WnmoctpatuBHble HMMYyHHBIE 3((EKTOPHBIE KIETKH, HCIIOb3YEMBIE C
MpeayCMOTPEHHBIMH HacTosmuM u3o0peTteHueM CAR, BrkmodaroT T-mamMOIUTHL
Tepmunst «T-knetka» wmm «T-mTumMpOUHT» MPUHATH B JAHHOW OOJIACTH TEXHHKH W
MpeIHA3HAYEHBI I 0003HAYEHHUS THMOLMTOB, He3penbix T-nmuMdonuTos, 3pensie T-
muMQOITUTOB, MOKOSHXCS T-TUM(POIUTOB WiTH aKTUBHPOBAHHBIX T-muMdormTos. T-
KIETKAa MOXET TPEACTaBIATh coOok xemmepHyro T-kmetky (Th), wHampumep,
xemmepayto T-knetky 1 (Thl) mwmm xemmepuyro T-knetky 2 (Th2). T-kmetka mMoxker
npeacTaBuATh coboii xemmepnyro T-kmetky (HTL; CD4" T-xnerka) CD4" T-knertky,
murotokcuueckyto T-kmetky (CTL; CD8" T-kmetky), CD4'CD8" T-xmerky, CD4"
CDS8" T-knetky mnmu T-kimeTky m000# APyTO# moArpymmbl. [lpyrue WumOCTpaTHBHBIE
NpUMEPBl  MONYJAUMKA T-KJIETOK, MOAXOAAMIMX A NPUMEHEHUA COTJIAaCHO
KOHKPETHBIM BapHAHTAM PEATH3AIMH, BKIFOYAIOT HeoOyueHHbIe T-KmeTkn U T-KieTku

IIaMATH.
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Kak Oyzaer sSCHO CHEIHANHCTY, IPYTHE KIETKH MOTYT TaKKe NMPUMEHATHCS B
KayecTBe HMMMYHHBIX 3¢¢ekropHpix KiIeTtok ¢ penenropamu CAR cormacHo
OINMMCAHUIO B HACTOSAMIEM JOKyMeHTe. B yacTHOCTH, UMMyHHBIE 3 eKTOpHBIE KIETKH
taroke BKmovyaroT NK-knetku, NKT-knetkun, velitpodunsl u makpodaru. MimmyHHbIE
3 PEeKTOpHBIE KIETKH TAKKE BKIIOYAIOT TPEINICCTBEHHUKH S(P(EKTOPHBIX KIIETOK,
NpUYEM MOJKET OCYHIECTBIIATHCS HMHAYKOUS TUPPEpEeHIMPOBKA TAKHX KIETOK-
MPEIIECTBEHHUKOB B HMMMYHHbIE 3((EeKTOpHBIE KIETKH in Vivo WM in Vitro.
COOTBETCTBEHHO, COTJIACHO KOHKPETHBIM BApUAHTAM PEATHM3ALHMA HWMMYyHHAs
pdexTopHas KIeTKa BKIIOYAET TPEANIECTBEHHHKH HWMMYHHBIX 3((PeKTOPHBIX
KIIETOK, TaKHe Kak remaronodtudyeckue ctBojioBbie kieTku (HSC), comepkammecs B
nomysinun CD34+ KneTok, MPOUCXOMANIMX U3 IMyHOBUHHOH KPOBH, KOCTHOTO MO3Ta
WA MOOWMIIM30BAaHHOW Tepu(epuIecKOH KPOBH, KOTOPHIE IPU BBEACHHU CYyOBEKTY
muddepeHIUpyIOTCT B 3penble UMMyHHBIE 3(QEKTOpHBIE KIETKH, HIH HX
audQepeHIMpoBKa B 3pelibiec  UMMYHHBbIE S((EKTOPHBIE KIETKH MOXKET OBITh

UHAYLUPOBAHA in Vilro.

B HacToAmeM JOKYMEHTE TE€HETHYECKH CKOHCTPYHPOBAHHBIE HWMMYHHBIE
s¢dexropHbIe KITeTKH, coaepkamue BCMA-cnienmpuyeckue perentopst CAR, moryT
HazpiBaTbes  «BCMA-cnemmduueckumMu  TiepeHANpPaBICHHBIMH ~ UMMYHHBIMHA

3¢} PEeKTOPHBIMHU KIIETKAMEID.

Tepmun «Knerka CD34+» B HacTosAImIEM JOKYMEHTE OTHOCHTCS K KIIETKE,
sKcnpeccupyromei Ha moBepxHocTh Oemok CD34. «CD34» B HAcTOAIMEM JOKYMEHTE
OTHOCHUTCST K TJIHKONPOTEHWHY KIETOYHOW TOBEPXHOCTH (Hanpumep, OeENKy
CHANIOMYIIHHY), YacT0 (PYHKIMOHHPYIONIEMY B KauecTBe (haKTOpPa MEKKIICTOUHOW
aiAre3Vd W 3aJCHUCTBOBAHHOMY TIPH BXOJAE [-KIETOK B JUMGMATHYCCKHE Y3IIbL.
[Tonynsmus knerok CD34+ BrimovyaeT remaTonodTHUeckue cTBooBbie KieTku (HSC),
KOTOPHIH TIPU BBEACHWUH MANUEHTy TU((EPEHIUPYIOTCS W BHOCAT BKIIAJ BO BCE
reMaToImodTHYECKHUE JUHUHM, B TOM uMcie T-knetkw, NK-kmetku, NKT-kieTkw,

HEUTPOQHUITBI U KIETKH MOHOLIUTAPHO/MaKpO(harabHON JTHHHH.
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B HacTosmeM W300peTEeHHH TPEIIOKEHBI CIOCOOBI TOyYEHHS HMMYHHBIX
3¢ (eKTOpHBIX  KIETOK, KoTOophie dkcmupeccupyioT CAR, mpemycmoTpeHHBIH
HacTosmuM u3o0pereHreM. COTJIAaCHO OJHOMY BAapHAHTY PEATH3ALUH YKa3aHHBIA
croco0 BKJIFOYAET TPAHCREKIMIO WM TPAHCAYKIHMIO HMMYHHBIX 3((EKTOPHBIX
KJIETOK, BBIACIICHHBIX W3 OPraHW3Ma WHIWBUAYYMA, TAKHM 00pa30M, UYTO yKa3aHHbBIE
UMMYHHBIE 3((EKTOPHBIE KIETKU 3KcTpeccupyroT oauH umu 6onee CAR cormacHo
OIMMCAHUIO B HACTOAIIEM NOKyMeHTe. COTIACHO HEKOTOPHIM BAPHAHTAM PEATH3AIHH
yKa3aHHbIE IMMYyHHBIE 3(D()EeKTOPHBIE KIETKH BBIIEIAIOT H3 OPraHW3Ma HHANBHIYYMa
W TEHETHYECKH MOIU(PHUIMPYIOT O€3 MPOBEACHHUS JOTOHUTEIHHBIX MAHUITYJIALANA 1N
vitro. Takue KIETKM MOTYT 3aTeM OBITh HEMOCPEACTBEHHO BBEIEHBI OOpPAaTHO
uHauBUAyyMy. COrJIacHO JOTONHUTENIFHBIM BapHAHTAM PEATM3AlH  YKa3aHHBIE
UMMYHHbIE 3((QEKTOPHBIE KIETKH CHAYajda AakTHBHPYIOT M  CTUMYJHPYIOT
nponudeparmo in  Vitro 10 TPOBEACHHA TEHETHYECKOW MOAH(DHUKAIMH IS
skcnpeccun CAR. Takum oOpazom, ykazaHHble HMMyHHBIE 3((eKTOpHBIE KIEeTKH
MOTYT OBITh KYJBTHBHPOBAHBI JO H/HIIK TIOCJIE T€HETHYECKOH Momudukaimu (T.e.
TpaHCAYKIMH WM TpaHchekmmn mua  dkcnpeccun CAR, mpemycMoTpeHHOTO

HACTOSIIIIUM H300PETCHHEM ).

CornacHO KOHKPETHBIM BApHAHTAM PEATH3AIHH, 10 MTPOBEACHHU MAHUITYJITIIAH
in Vitro WIA TEHETHYECKOW MOIU(PUKAIUH HMMYHHBIX 3((EKTOPHBIX KIETOK,
OTIMCAHHBIX B HACTOAIIEM JOKYMEHTE, MCXOJHBIE KJIETKH TMOJYyYarOT OT CYOBEKTA.
CormacHo  KOHKpeTHbIM  BapuaHTam  peammszanmd  CAR-mommupummpoBanHbe
UMMYyHHBIE 3((PEeKTOpHbIC KICTKH BKIIOYAOT T-KIETKH. T-KIETKH MOTYT OBITh
MONMYYEeHBI W3 PAAa HWCTOYHHKOB, B TOM YHCIE, HO HE OTPAaHUYUBASACH
MePEYNCIIEHHBIMA, MOHOHYKJICAPHBIX KJIETOK Tepu(epruIecKod KPOBH, KOCTHOTO
MO3ra, TKaHH JTUM(PATHYECKUX VY3II0B, TYMOBHHHOH KPOBH, TKAHH BHWJIOYKOBOH
YKEJe3bl, TKAHU U3 TIOPAKEHHOTO HH()EKIMEN YUaCTKa, aCIUTA, TUIEBPATFHOTO BHITIOTA,
TKAHU CENEe3eHKH M omyxoyied. COTIacHO HEKOTOPBIM BapHaHTaM peanu3anuu -
KIIETKH MOTYT OBITh TOJY4YEHBI W3 OO0BEMa KpPOBH, B3ATOTO Yy CyOBEKTa, C
NPUMEHEHHEM JFOOOTO YHCIa W3BECTHBIX CIEIHAIMCTY TEXHUK, TaKHX Kak
ocakaeHHe, HampuMep, paszerehue B ¢ukomre (FICOLL™). Cormacuo ommomy

BAPHAHTY peaM3alMu KIECTKH LMPKYJIHPYIOINEH KPOBH HMHIMBHAYyMa MOJIYYarOT
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nmocpeacteom adepesa. [Ipoaykr adepesa, kak TpaBUIIO, COMEPIKHT TUMQOIHTHI, B
TOM 4YHCIIe T-KIETKH, MOHOLIMTHI, TPAHYJIOLHUTHI, B-KIETKH, APpyTrHe AAPOCOAEPKALIUE
JIEWKOIMTHI, SPUTPOLUTHI H TPOMOOIUTHL. COTIACHO OJHOMY BapHAHTy pPeaH3alHy
coOpaHHBIE TIOCPEACTBOM adepe3a KIETKH MOTYT OBITh TPOMBITHI I yAAJICHUS
¢pakimu TUIa3MBI W TOMEMIEHBI B moaxoasnmii(yro) Oydep wmu cpemy ans
nocneayone o0padoTku. YKa3zaHHbBIE KIETKH MOTYT ObITh mpombiTel PCbH unm
JPYTUM TOAXOJALIIUM PACTBOPOM, B KOTOPOM OTCYTCTBYHOT KaJabLIMM, MarHud, W
6OJ'IBH_II/IHCTBO WM BCC JAPYruc JAHUBAJICHTHBIC KAaTHOHBI. Kaxk 6YI[GT IIOHATHO
CreIUamucTaM B JIAHHOW OONacTH TEXHHWKH, JTalm TMPOMBIBAHHA  MOXKET
OCYHICCTBIATECA C IPUMCHCHHUCM HU3BCCTHBIX B I[aHHOﬁ 06.]'IaCTI/I TCXHHUKHU CHOCO60B,
HampUMep, ¢ TPHMEHEHHWEM TIOyaBTOMATHYECKOH TPOTOYHOM ULEHTpH(YTH,
HanpuMmep, kietouHoro mporeccopa Cobe 2991, Baxter CytoMate wim T.m. ITocme
MIPOMBIBAHHSA KIIETKH MOTYT OBITh PECYCIIEHIHUPOBAHBI B PA3IMYHBIX OHOCOBMECTHMBIX
Oydepax Wiu APyroM COJIEBOM PAcTBOPE, COAEPIKAIIEM WIIH HE cojaepkamem Oydep.
CormacHO HEKOTOPBIM BapUaHTAM pEANH3alUH HEKENATEIbHbIE KOMIIOHEHTBHI
MOJIYYEHHOTO TIpH adepese oOpasiia MOTYT OBITh YAAIEHBI U3 KyJIbTYPAIbHOW CPEIbI,

rac HETIIOCPCACTBCHHO PECYCIICHANPOBAHDBI KIICTKH.

CornacHO HEKOTOPHIM BApHUAHTAM pEaJHM3AIMH |-KIETKA BBIACIAIOT W3
MOHOHYKJICAPHBIX KiIeTok mnepudepnyeckorn kpoBu (MKIIK) mnytem nmsuca
SPUTPOLIMTOB ¥ UCTOLICHUS 110 MOHOLIUTAM, HATIPUMED, TyTEM LHEHTPUPYTHPOBAHUS B
rpaguente nepkomta (PERCOLL™). 3atem ¢ mpuMeHeHHEM TEXHUK MOJIOKUTEIBHOMN
WM OTPULATENTFHOW ceNeKuuu (0TOOpa) MOKET OBITh BBIAEIEHA CrieruduIeckas
cyomonysammsas T-KIIETOK, IKCHPECCHUPYIOIMUX OJWH WM 00jiee M3  CICAYIOINX
mapkepos: CD3, CD28, CD4, CDS8, CD45RA u CD45RO. CormacHo oaHOMY
BAPUAHTY PEAJHM3ALUHN JOTIOTHUTEIBHO BBIACTSAIOT CHEIU(PHUUECKYIO CYOIOIyIAIHIO
T-knerok, skcnpeccupyromux CD3, CD28, CD4, CD8, CD45RA u CD45RO, ¢
MPUMEHEHUEM TEXHHK TOJOKHTEIHHOTO HIIM OTPHIATENBHOTO oTOOpa. Hampumep,
oOoranieHue MOMYJSIUH T-KIeTOK ¢ MPUMEHEHHEM OTPHIATEIIEHOTO 0TOOPAa MOXKET
OBITh OCYIIECTBICHO C NPUMEHEHHEM KOMOWHAIIMM AHTHUTEN, HAMPABICHHBIX HA
MOBEPXHOCTHBIE MAapKEPHl, YHHUKAIbHBIE /I BBIOPAHHBIX C TIPUMEHEHHEM

OTPHUIIATETHFHOTO 0TOOpa KIeToK. OOUH H3 CIOCOOO0B /TSI MPUMEHEHHS B HACTOSIIEM
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JOKYMEHTE TIPEACTABICH COPTHPOBKOW W/HIH OTOOPOM KIETOK TOCPEACTBOM
OTPHULIATEIBHOM MArHUTHOM HMMMYHHOM aire3WMM HWIM NPOTOYHOM LHUTOMETPUH C
WCIIOJIb30BAHUEM KOKTEHIII MOHOKJIOHANBHBIX AHTUTEN, HANPABICHHBIX HA MapKepbI
KJIETOYHOU TIOBEPXHOCTH, MPUCYTCTBYIOIHE HA KIIETKAX BHIOPAHHBIE C IPUMEHEHHEM
oTpHiaTenpHOro oTOOpa. Hampumep, mma  oboramenms CD4" xmetkamm ¢
MPUMEHEHUEM OTPULATENIFHOTO 0TOOpPA B KOKTEHIb MOHOKIOHANBHBIX AHTHUTEI, KaK
npaBuiio, BKMovaroT anturena k CD14, CD20, CD11b, CD16, HLA-DR u CD8. [{ns
BBICIICHUA MONYJILMN KJIETOK, MPEACTABIAIOIIMX HHTEPEC Uil INPUMEHEHUS B
HACTOALIEM H300PETEHHUH, MOKET TAKKE NPHUMEHATHCS MPOTOYHAS LUTOMETPHUA H

COPTHPOBKA.

MKIIK moryT OBITh HEMOCPEACTBEHHO TE€HETHYECKH MOAM(UIIMPOBAHBI IS
skcnpeccun  penentopoB CAR ¢ mpumMeHeHHEM CTHOCOOOB, TPEAYCMOTPEHHBIX
HactosAmuM u3o0pereHreM. COTIacHO HEKOTOPBHIM BapHAHTAM PEATU3AIMH TIOCIIE
Beienernss MKIIK nomomHuTensHO BRIIESIOT T-TAM(OIMTHI; COTTIACHO HEKOTOPBIM
BapUAHTAM pPEATM3ALMA U LUTOTOKCHYECKHE, M XenmepHble T-TuM(pOIUTHI MOTYT
OBITh COPTHPOBAHBI C TMOJyYEHHEM CYOMONyJAIHA HEOOYUYEHHBIX KIETOK, KIIETOK
namatd ©u dPpdexropupx T-knmeroxk, MO0 10, JTUOO TOCHE TEHETHYECKOH

MOAU(PUKALIMH W/WTH PA3MHOMKEHUS.

Knerkr CD8" MOTYT GBITH TIONyYeHHI ¢ TIPHMEHEHHEM CTAHAAPTHBIX CIIOCOOOB.
CornacHo HEKOTOPHIM BapHAHTAM peanm3aiuu Kietkn CD8'  JIomoaHHTETHHO
COPTHPYIOT HAa HEOOYUYEHHBIE KJIETKH, LIEHTPAJIbHBIE KICTKH MaMATH U 3PeKTopHbIe
KJIETKH Ty TeM HICHTH(PHUKAIMHA TOBEPXHOCTHBIX KIIETOYHBIX AHTUTEHOB, CBA3aHHBIX C

+
KaKJbIM M3 YKa3aHHBIX TUIOB KiIeTOK CD8".

COrlacHO HEKOTOPHIM BAPHAHTAM peanmsamuu  HeoOyueHneie CD8™ T-
TUMQOLUTEL  XapaKTEPU3YIOTCA  JIKCIpeccHed  (EHOTHIMUYECKHMX  MapKEpOB
HeoOy4yeHHbIx T-knmeTok, B Tom uyucie CD62L, CCR7, CD28, CD3, CDI127 u
CD45RA.

CormacHoO  KOHKPETHBIM  BapHaHTaM  peajnu3aluu  [-KJIETKH  [aMATH

IPHCYTCTBYIOT B o00emx moarpynmax CD62L" m CD62L" mumdpomuros CDS”
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nepudeprueckoii  kposn. MKIIK coptupyror Ha ¢paxmmm CD62L'CD8" wu
CD62L"CD8" mocne oxpammusanus anTuTenamu npotuB CD8 u mpotus CD62L.
CormacHO HEKOTOPBIM BapHaHTAM PEATH3alUH JKCHpeccus (EHOTHITUYECKHUX
MAapKEPOB LIEHTPAJIbHBIX KIETOK MaMaTH T-kietku BkmoudaroT CD45RO, CD62L,
CCR7, CD28, CD3, u CD127, u onu otpuuatenbHsl 1no rpansumy B. Cornacho
HEKOTOPBIM BapHaHTaM pealu3aliy LECHTPAJIbHbIE KJIETKH MaMATH T-KIETKH

npeacTapsaoT coboit CD45RO’, CD62L", CD8" T-kneTkw.

CornacHO HEKOTOPHIM BapuaHTaM peanu3ammu  3¢¢exropHsie T-KIeTKH
aBisitores otputarenbHbiMu o CD62L, CCR7, CD28 u CD127, u nonoXuTeabHBIMU

no rpanzumy B u nepdopuny.

CorIacHO HEKOTOPHIM BapHaHTaM peammsaiu CD4 " T-KIeTKH JOMOTHATETBHO
copTHpPYIOT Ha cybmonymsumn. Hanpumep, CD4" xemmepusie T-KIETKH MOTYT OBITh
COPTHPOBAHBI HA HEOOYYCHHBIC KIICTKH, ULEHTPAJIbHBIC KJICTKH TAMATH W
3¢ (eKTOpHBIC KIETKH MyTEM HACHTH(PHUKAIMHA KIIETOYHBIX MOMYJISIHA C AHTHTCHAMH
KIIeTo4HOM moBepxHocTH. CD4" TUMMOHUTEI MOTYT OBITH TONYYEHBI C IPHMEHEHHAEM
CTaHZAPTHBIX cIOC000B. COTIIACHO HEKOTOPHIM BaAPHAHTAM PEATH3ALNN HEOOYUYECHHBIE
CD4" T-numpomurer mpeactasmenst CD45RO°, CD45RA’, CD62L" CD4" T -
kieTkaMu. COTIacHO HEKOTOPBIM BapHaHTaM peaiu3aluu HeHTpaibHbie CD4+ KieTku
MAMATH SBJISIOTCSA MOJ0KUTETbHBIMH TI0 CD62L m monoxkutensHbiMH o CD45RO.
CornacHO HEKOTOPBIM BapuaHTaM peanusanuh dPpdexropasie CD4+ KIIeTKH ABISIOTCS

orpuuatenbHbiMu 1o CD62L u otpuniarensapiMu o CD45RO.

Ummynsbie  3Q(EKTOpHBIE KIETKH, TaKHe KakK |[-KJIeTKH, MOTYT OBITh
TEHETHYECKH MOIU(HUIMPOBAHBI TIOCTE BBIEICHAS C TPUMEHEHHEM H3BECTHBIX
CHOCOOOB, WM YKa3aHHbIE HWMMYyHHBIE 3((EKTOpHBIE KIETKH MOTYT OBITH
AKTUBUPOBAHBI U PA3MHOKEHBI (MITH, B CIy4ae MPEAIMECTBEHHHUKOB, MOTYT TIPOXO/UTh
i depeHITUpPOBKyY ) in Vitro 10 MPOBENEHHUS TeHeTHYeCKOW Moaudukanuu. CoracHo
KOHKPETHOMY BapHAHTy pPeaH3allii YKa3aHHbIE UMMYHHBIE 3()(EKTOPHBIE KIIETKH,
TaKHe Kak T-KIeTKH, TE€HETHYECKH MOIUPHUIUPYIOT XHUMEPHBIMH AHTUTCHHBIMH

perenTopaMu,  TPEIyCMOTPEHHBIMH  HACTOAIMUM  H300peTeHHeM  (Hanpumep,
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TPaHCAYLMPYIOT BHPYCHBIM BEKTOPOM, COJAEPKAIIMM HYKIEHHOBYIO KHCIIOTY,
kogupyromyto CAR) u 3ateM akTHBHPYIOT M Pa3sMHOXKAOT in vitro. COTriacHo
Pa3NMYHBIM BAapHAHTAM peANH3alMH T-KIETKH MOTYT OBITh AKTUBHUPOBAHBI H
Pa3MHOKEHBI 0 MM TOCJE TeHeTHyeckor momudukarmu 1 sxcnpeccud CAR ¢
MPUMEHEHUEM CTIOCOOOB COTJIACHO ONMHCaHut0, Hanpumep, B mateHTrax CIIIA 6352694;
6534055; 6905680; 6692964; 5858358; 6887466; 6905681; 7144575; 7067318,
7172869; 7232566; 7175843; 5883223; 6905874; 6797514; 6867041; wu
ormyOnMKOBaHHOU TTaTeHTHOM 3asaBke CIIIA Ne20060121005.

OObryHO T-KJIETKM Pa3MHOMKAIOT TIyTEM TPUBEACHUA B KOHTAKT C
MOBEPXHOCTBIO, K KOTOPOM TPHUCOCAMHEH AareHT, KOTOPhIH CTUMYJHPYET
accouuupoBaHHbli ¢ kKommuiekcom CD3-TCR curnam, wu naumrasa, KOTOPBIH
CTUMYJIMPYET KOCTUMYJIMPYIOIYIO MOJEKYJIY Ha NOBEPXHOCTH yKa3aHHBIX T-KIETOK.
[MTonymsaruu T-KIETOK MOTYT OBITh CTUMYJIHPOBAHBI IIyTEM NPHUBEACHHUA B KOHTAKT C
aatutenioMm npotuBs CD3 wnmM ero aHTUreHCBA3BIBAIOIUM (ParMEeHTOM, WU
agtutenioM mnpotuB CD2, MMMOOMINM30BaHHBIM Ha TOBEPXHOCTH, HIM IyTEM
MPHUBEEHUS B KOHTAKT C aKTUBATOPOM MPOTeHHKUHA3BI C (Hanpumep, OPUOCTATHHOM )
B COYETAHWH C KajJblMeBbIM HOHOGopoMm. Takke BKIIOYEHA KOCTHMYJISALIHAS

BCTIOMOTaTCIIbHBIX MOJICKYJI Ha IIOBCPXHOCTH T-xnerTox.

CormacHO KOHKPETHbIM BapuaHTam peamm3ainuu kietku MKIIK  wmm
BbIICTIEHHbIE T-KJIETKM TPHUBOJAT B KOHTAKT CO CTHUMYJUPYIOLIIUM areHTOM |
KOCTUMYJIMPYIOLIUM ar€HTOM, Hanmpumep, antutenamu npotus CD3 u npotus CD28,
OOBIYHO TPUCOEAMHEHHBIMH K TPaHyJIe WA APYTOH MOBEPXHOCTH, B KyJIbTYPATBHOU
cpele ¢ MOAXOMAIUAMHU UTOKWHAMHU, Takumu kak WJI-2, WJI-7 w/mma WUJI-15. [{nsa
cTumy s nponudepamun 160 CD4™ T-knetok, mi6o CD8” T-KIeTok Heomb3yoT
antuteno mpotuB CD3 u antuteno mpotus CD28. IloaxomsaT ans NpUMEHEHHS,
HampuMep, Takue aHturena npotuB CD28, kak 9.3, B-T3, XR-CD28 (Diacione,
bezancon, ®paHnms), a Takke APyTHE OOIMEU3BECTHBIE B JAHHOW OOJACTH TEXHUKH
cniocoOs1 (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 u mporus CD28, mpucoennHEHHBIE K OJHOM TOW K€
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rpaHyje, CAy’kaT B KauyeCTBE «CYpPPOTaTHON» AHTHICHMIPE3CHTUPYIONICH KIIETKH
(AIIK). CormacHo JapyrdM BapuUaHTaM peaHu3aliid T-KJIETKH MOTYT OBITh
AKTUBUPOBAHBI M CTHMYJIMPOBAHBI i OOECTCYCHHS MPOTU(EPALUH MUTAFOIIHMA
KIIETKAMH M TIOJXOSIIAMH aHTHTCIIAMH M IIUTOKHHAMH C MPUMEHEHHEM CIIOCOOOB,

Takux Kak ormmcaHabie B US6040177; US5827642; u W0O2012129514.

CornacHo apyrum BapuaHTtaMm peanu3aumu uckycctBeHHble AIIK (MAIIK)
MOJTy4ar0T MyTeM KOHCTpyHpoBaHus kieTok K562, U937, 721.221, T2 u C1R takum
o0pa3om, 4TOOBI 00ECTIEYHUBATh CTAOUIBHYIO SKCIPECCHI0O U CEKPELHIO Pa3TAIHBIX
KOCTUMYJIUPYIOIIUX MOJEKYJ M UUTOKMHOB. COrnacHO KOHKPETHOMY BapHaHTY
peamusammu HAIIK K32 wmu U32 ucnonb3yroT s oOecnieyeHus SKCTIOHHUPOBAHUSA
OJHON Wi OO0Jiee CTUMYJHMPYIOLIMX MOJIEKYJI HA OCHOBE AHTUTEN HAa MOBEPXHOCTH
kinetkn HAIIK. Okcmpeccus pasmuunbix komOuHammii reHoB Ha WAIIK mosBomser
TOYHO OIPEIETUTh YCIOBUA, HEOOXOAMMBIE M AaKTHBALMH -KIIETOK YeJIOBEKa,
takuM oOpasom, HWAIIK moryr ObITh MOAM(QUIMPOBAHBI I ONTHMAIBHOTO
PasMHOKEHHUS TOATPYHI T-KIETOK, OTIHYAOIIUXCS CHEMPUIECKUMHU TPEOOBAHUAMHU
K YCIIOBHSM pocTa W pasHbiMU (pyHkmmsamu. HAIIK moagepkuBaroT pocT €x Vivo |
MPOIOIDKUTENNBHOE pa3MHOKeHHe (yHKImoHambHbIX CD8 T-kietok uenoBeka, mpu
3TOM, B OTIWYHME OT TpuMeHeHHs ectectBeHHbIX AIIK, Her HeoOXommmocTH B
A00aBIEHUHW JK30T€HHBIX IMTOKWHOB. [lomymsium  T-kaeTtok  MOTyT  OBITH
pasMHokeHbl ¢ npumeHeHueM — HAIIK,  skcmpeccupyrommx — pazaudHbE
KOCTUMYJIUPYIOIIME  MOJEKYJIbl, B TOM  YHMCJE€, HO HE OrPaHUYMUBAACH
nepeurcnenasivu, CD137L (4-1BBL), CD134L (OX40L), w/umm CD80 umu CDS6.
Hakonen, ykaszamabie HWAIIK obecmeunBaror »>¢ddextuBHY0 Ttmiatrgopmy s
Pa3MHOKEHUS TEHETHYECKH MOJU(HUIHUPOBAHHBIX T-KIETOK H  TOJICPKAHUA
skcrpeccnn CD28 wa CD§ T-xnerkax. wAlIIK, nmpennoxernsie 8 WO 03/057171 u
US2003/0147869, mOMHOCTPIO BKIFOYEHBI B HACTOSIIMH JOKYMEHT TOCPEICTBOM

CCBIIKH.

CornacHo oJHOMY BapuaHTy peanu3aumu Kietku CD34+ tpaHCcAyLMpyrOT
COIEPKAIEM HYKJIEHHOBYK) KHCJIOTY KOHCTPYKLHMEH COIJIaCHO HACTOAIIEMY

n3o0pereHuo. COrNacCHO HEKOTOPHIM BAapHAaHTaM pPEaHM3allUU TPAHCAYILMPOBAHHBIC
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knetku CD34+ muddepeHmmpyoTcs B 3penbie IMMYHHBIE 3()(EeKTOPHBIE KIIETKH in
Vivo TIOcTie BBEIEHHUS CyOBEKTY, KaK MPABHIIO, TOMY K€, U3 OpraHu3Ma KOTOPOTO OHH
OBUTM W3HA4YambHO BbIAENeHbl. (COTNAcCHO IPYroMy BapHaHTy peal3alid KIIETKH
CD34+ w™oryT OBITh CTUMYJTHPOBAHBI in Vilro, J0 BO3JCHUCTBHA WM TIOCIIE
reHeTnyeckor mMomudukanuu perentopom CAR cOrmacHO OMHMCAHWIO B HACTOSIIEM
JOKyMEHTE, OJHUM WM Ooyee W3 cleAyrommx LuTokuHoB: nmurang Flt-3 (FLT3),
¢akrop ctBOnOBBIX KiIeTok (SCF), dakrop pocta u auddepeHImpoBKu
merakapuormroB (TPO), WJI-3 u WMJI-6, B COOTBETCTBUM C paHEE OIMMCAHHBIMH

cnocobamu (Asheuer ef al., 2004; Imren, et al., 2004).

B HacToAmem H300pETEHHMH NPEAJIOKEHA MOMyJALMA MOIU(PUIHUPOBAHHBIX
UMMYHHBIX 3(QEKTOPHBIX KIETOK I JICYCHHS PAKOBBIX 3a00JIEBAHUM, MPH ITOM
yKazaHHble Moau(puIupoBaHHbIe UMMYHHBIE 3(dekropHbie KneTku comepkatr CAR
COIJIACHO ONMCAHUIO B  HAcToAlEeM JOKyMeHTe. Hampumep, mnomymanuro
MOTU(PHUIMPOBAHHBIX ~ MMMYHHBIX  3(QEKTOPHBIX  KIETOK  IOJNYYalOT U3
MOHOHYKJIEAPHBIX KIeTOK nepudepuueckoit kposu (kinetok MKIIK), momy4yeHHBIX OT
MAalMeHTa, Y  KOTOPOTO  JHATHOCTHPOBAHO  B-KiIeTOYHOE  37T0KAYECTBEHHOE
HOBOOOpPA30BaHME, OMHMCAHHOE B HACTOSIIEM JOKYMEHTE (ayTOJOTHYHBIE JOHOPBHI).
Vkazannsie knetku MKIIK 00pa3yroT reTeporeHHy: MOMyJSAmui0 T-TaMQOIHUTOB,
KOTOpBIE MOTYT TpeactaBimate coboit CD4+, CD8+, mmu CD4+ um CD8+ T-

UM OTIATEL.

Knetkm MKIIK Takke MOryT BKIHOYATh JPYTHE LUTOTOKCHYECKHE
mumboruTel, Takue kak NK-kmetknm wimu NKT-kneTkd. DKCHPeCCHOHHBIHM BEKTOP,
HECYINUH KOAUPYIONIYI0 mocieaoBaTenbHOCTh CAR, mpeaycMOTpeHHBIH HACTOSIIUM
N300pEeTEHHEM, MOXKET OBITh BBEICHBI B TIOMYJIIIHIO JOHOPHBIX T-kimeTok, NK-kineTok
wm NKT-knmetok yenoBeka. YcnemHO TpaHCAYLMPOBAaHHbIE T-KIIETKH, HECYLIUE
YKa3aHHBIA SKCIPECCHOHHBIM BEKTOP, MOTYT OBITh COPTHPOBAHBI C TPHUMEHEHHEM
MPOTOYHON LIUTOMETPHHU JAJIA BBIACICHUS MOJIOKUTENbHBIX M0 CD3 T-kieTok, a 3aTem
JOTOJIHUTENIBHO ~ Pa3MHOKEHBI I YBEIMYEHHA  KOJIMYECTBA  YKA3aHHBIX
skcrpeccupyromux  0emok CAR  T-kimeTok, HapsAgy ¢ aKTHBaIMEH KIETOK C

npuMmeHeHueMm aHtuten nporus CD3, w/umm antuten nporus CD28 w WMJI-2, wm
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MFOOBIX JIPYTHX CIOCOOOB, H3BECTHBIX B JAHHOM OONACTH TEXHHKH, COTJIACHO
OMMCAHMID B  TEKCTE  HACTOAIIEr0  JOKyMeHTa. [l  KpHOKOHCEpBalUH
skcrpeccupyromux CAR 0enok T-kmeToxk, Ay XpaHEHU W/HITH TIOJTyYE€HHUSI COCTaBOB
i1 TPUMEHEHHUA Y CyOBEKTa-4elIOBEKAa, HWCIONB3YIOT CTAHAAPTHBIE TPOIETYPHI.
CormacHO OJHOMY BapHAHTYy PEANH3AIMH TPAHCIYKIHUIO, KYJIbTUBHPOBAHUE W/WIH
pasMHOKEHHE T-KIETOK 1n  Vitro OCYIIECTBIIIOT B OTCYTCTBHE TMPOAYKTOB,
MPOUCXOAAIIUX OT HE SBIAIOIIMXCS YETOBEKOM JKMBOTHBIX, TAKHMX Kak (erambHas
TENAYbS CHIBOPOTKA M (eTampHass Oblubs CBHIBOpPOTKA. llocie ocymecTBieHus
reHeTH4ecKOM Moaudukaimu rereporeHHoN nmonyssiiuu kietok MKIIK momydenusie
TPAHCAYLMPOBAHHBIE KIETKH TPEACTABIAIOT COOOH TE€TEPOTEHHYIO MOIMYJIALUI0
MOAU(UIIMPOBAHHBIX KJIETOK, coaepxkanux HaueneHHb Ha BCMA penentop CAR,

MPe Iy CMOTPEHHBIH HACTOSTIIUM H300PETCHHEM.

CornacHo JONOJHHUTEIBHOMY BAapUAaHTy pealu3alMd AJsl TE€HETHYECKOM
MOJU(PHUKAIMKA JTOHOPHOM TMOMYJIAIUA HMMMYHHBIX 3(QEKTOPHBIX KIETOK MOXKET
NPUMEHATBCS CMECh, HANPUMEP, OJHOTO, ABYX, TPEX, YETHIpEX, MATH WU Oolee
Pa3HbBIX KCIPECCHOHHBIX BEKTOPOB, MPUYEM KaXKABIA BEKTOP KOAMPYET OTIMYHBIN
XUMEPHBIH AHTUTEHHBIH PEUENTOPHBIH O€JOK, TPEAyCMOTPEHHBIM HACTOSIIIHM
nzoopetrerueM. [lonydyennpie MoaudHUIMPOBaHHBIE UMMYHHBIE 3()()EKTOPHBIE KIIETKA
00pasyroT CMEMIAHHYIO TOMYyJALHI0 MOAU(PUIMPOBAHHEIX KJIETOK, COAEPIKAILYIO
HEKOTOPOE KOJIMYECTBO MOAM(PUIMPOBAHHBIX KIETOK, 3KCIPECCHUPYIOMHUX Ooree

oxHoro oenka CAR.

CormacHO OJHOMY BapHAaHTy pealW3alldd B HACTOSNIEM H300PETCHHH
MPEUIOKEH CIMOCO0 XPAHEHHUS T€HETHYECKH MOTU(PHUIIMPOBAHHBIX KCITPECCHPYIOIINX
oemok CAR wumMyHHBIX 3(QQEKTOPHBIX KIETOK MBIIIK, YEJOBEKa WK
T'YMAaHH3UPOBAHHBIX KIIETOK, HaleJeHHBIX Ha Oemok BCMA, Brmouaromuyi
KPHOKOHCEPBALMIO YKA3aHHBIX UMMYHHBIX 3(Q()eKTOPHBIX KIETOK TAKUM 00Pa30M, UTO
YKa3aHHbBIE KJIETKH COXPAHAIOT JKU3HECIIOCOOHOCTh MPH pasMOpakuBaHUM. Dpakius
MMMYHHBIX 3(¢eKTopHBIX KIETOK, dKkcrnpeccupyrommx Oemku CAR, moker ObITh
KPUOKOHCEPBHPOBAHA C TPHMEHEHHEM CIIOCOOOB, W3BECTHBIX B JAHHOW O0OJacTH

TCXHUKH, AJIA oOecrmeyeHHsT MOCTOSHHOIO MCTOYHHKA TAKHX KIIETOK A JICUCHHUA B
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OyAymlieM TAalHMeHTOB, CTPAAAIOINUX CBA3aHHBIM C B-kmetkamu cocrosHuem. [lpum
HEOOXOJMMOCTH, yKa3aHHbIE  KPHOKOHCEPBHPOBAHHBIE  TPaHC()HOPMHPOBAHHBIE
UMMYHHBIE 3(()EKTOPHBIE KIETKH MOTYT OBITh Pa3MOPOKEHBI, KyJIbTHBHPOBAHBI H

PasMHOKCHBI AJId MOJTYHYCHUA OOJIBIIEr0 KOJIHYECTBA TAKHX KJIETOK.

B HacrosimieM AOKYMEHTE «KPHOKOHCEPBAIUSA/KPHO3ANIUTA» OTHOCUTCS K
COXPAHEHUIO KIIETOK MyTEM OXJIAKICHHS IO TEMIIEPATYPhI HIDKE HYJIA, HATPUMEpP (Kak
npasuno), 10 77 K umu —196° C (Touka KHmeHHs >KHAKOTO a30Ta). KpuosammurHbie
areHThl YacTO HCIONB3YIOT TPH TeMIEpPaTypax HIDKE HYIA I MPEAOTBPAIICHHS
MOBPEKIACHUS KIETOK TIPH 3aMOPAXKUBAHWK TIPH HHU3KUX TEMIIEpPAaTypax WiIH
HArpEeBaHUM O KOMHATHOW TeMmmeparypbl. KpHo3amuTHBIE areHThl U ONTHMAJIbHBIC
CKOPOCTH OXJAKACHHA MOTYT OOECIECYHMBATH 3aIMUTy KJICTOK OT TMOBPEKICHHUS.
[Toaxonsamue i MPUMEHEHUS KPUO3AUIUTHBIE ar€HTHI BKITFOYAIOT, HE OTPAHUYUBASACH
nepeuncieHHbME, aumetwicynbpokcun (IAMCO) (Lovelock and Bishop, Nature,
1959; 183: 1394-1395; Ashwood-Smith, Nature, 1961; 190: 1204-1205), riuuepwH,
nomuBuHWIIppoiuane  (Rinfret, Ann. N.Y. Acad. Sci., 1960; 85: 576) m
mommmdTUIeHTIMKONb  (Sloviter  and  Ravdin, Nature, 1962; 196: 48).
[IpeamouTuTenbHAS CKOPOCTh OXJIAKIACHHUS cocTaBisieT ot 1° mo 3° C/munyTty. Uepes
MO0 MEHbINENW Mepe aBa 4aca Temreparypa T-kmetok mocturaet —80° C u OHH MOTYT
OBITh TIOMEMICHBI HETOCPEACTBEHHO B JKHAKHH a30T (—196° C) mid mOCTOSHHOTO

XpaHEHUsI, HAITPUMEP, B COCY A, JUI JOJITOBPEMEHHOTO KPHOTEHHOI'O XPAHEHUS.
CIoOCOBBI MOJYYEHUSA T-KJIETOK

T-xneTkw, TmMONy4YeHHBIE C TIPUMEHEHHEM CIIOCOOOB,  TPEXYCMOTPEHHBIX
HACTOSTIMM W300pETEHHEM, TIO3BOJISIOT TOJYYaTh YCOBEPIICHCTBOBAHHBIE KOMITO3HITHH
JUTSL aOTITUBHOM MMMYHOTepanuu. be3 orpaHuYeHus] KaKOW-THOO0 KOHKPETHOH TEOPHEH,
CUHTAETCA, YTO KOMIIO3HIMHU C T-KIE€TKaMH, TIOJlyYeHHbIE C TMPUMEHEHHEM CIIOCOOOB,
MPeAYCMOTPEHHBIX ~ HACTOSIIMM  W300PETEHHEM,  OTIHYAIOTCA  YIIyUYIICHHBIMA
XapaKTEPUCTUKAMH, B TOM YHUCJI€ TIOBBIIICHHON BBDKHUBAEMOCTBHIO, PA3MHOKEHHUEM TPHU
OTHOCHUTEITFHOM OTCYTCTBUHM Ju(DEPEHIMPOBKH, W TEPCHUCTEHTHOCTBIO i1 Vivo.

CormacHO OJHOMY BapHAHTy pEANH3AlMU CIOCO0 TONMyYeHHs T-KIIETOK BKIFOYAET
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MPUBEICHAE YKA3aHHBIX KIIETOK B KOHTAKT C OJJHAM HJTH OOJIee areHTOB, MOy THPYIOMINX
kieTouHbli curHabHbI PI3K-myTs. CornmacHo ogHOMY BapuaHTy peaH3aidu Criocod
MONyYeHHA T-KIIETOK BKITIOYAET NPUBEACHNE YKA3aHHBIX KIETOK B KOHTAKT C OJHUM HJIH
0ojlee areHTOB, MOIYJMPYIOMIMX KIETOYHBIA CUTHAMBbHBI mmyTh PI3K/Akt/mTOR.
CoriacHO pa3nUYHBIM BapUAHTAM pPEAHM3alMH YKa3aHHbIE T-KIIETKH MOTYT OBITh
MOTyYEHBl M3 JFOO0T0 MCTOYHHWKA M TPUBEIEHBI B KOHTAKT C YKA3aHHBIM arcHTOM BO
BpeMs (a3bl AKTHUBALMKA W/HWIM PA3MHOKEHUS B Tporecce monydeHus. lTorosbie
koMmo3uumu ¢ T-kinetkamu oOorameHsl oOnamarommMu AU GEpEeHIMPOBOYHBIM
MOTEHIMATIOM T-KIeTKaMH, CIIOCOOHBIMH K TIPOU(EPALMN U SKCIIPECCHU OJHOTO HWITH
oonee u3 cnemyrommx omomapkepos: CD62L, CCR7, CD28, CD27, CD122, CD127,
CD197 u CD38. CornacHo OAHOMY BapHaHTy peaHU3alMd MOMYJALMUA KJIETOK,
coaeprkaiue T-KIIETKH, KOTOPBIE ObLTH 00paOOTaHBI OJHUM HIIH 00jIe€ WHTHOWTOpaAMH
PI3K, oboramarot monysmmer CD8+ T-KIieToK, KO3KCIIPECCHPYIOIIMX OTUH HITH OOJIee,

WK BCe |3 crieayromux ouomapkepos: CD62L, CD127, CD197 u CD38.

CorylacHO OJHOMY BapHAHTy peEaM3alMy TOIYy4arT MO aupuIpoBaHHbie T-
KJIETKH, OTJIMYAIOIIHECS COXPAHCHHEM YPOBHEW Tponupepalyii W yMEHBIICHHEM
muddepenimpoBkr. COracHO KOHKPETHOMY BapHAHTY PeaTi3aliiy T-KIIETKH TIOTy4aroT
MyTeM CTHMYJIUH T-KJIETOK JUIsi MX AKTHBAIMA W TPOM(EPalii B TPUCYTCTBHU
OJHOTO WJTH 0O0JIee CTUMYJTHPYIOIINX CHTHAIOB M areHTa, KOTOPBIM MPEACTABISIET COOOM

uHrHOuTOp PI3K-TyTH KITeTOYHOM CHTHATH3AINH.

3arem T-kneTkn MOTyT OBITH MOAMGMUIMPOBAHBI JJISI SKCIIPECCHH PELETITOPOB
CAR mporus BCMA. CormacHo OJHOMY BapHaHTy pealu3aluud | -KIeTKH
MOTU(HUIMPYIOT TIyTEM TPAHCAYKIIMK YKa3aHHBIX T-KiaeTok coaepskammM CAR mpotus
BCMA BHpYyCHBIM BEKTOPOM COTJIACHO HacTosmeMy u300pereHuo0. CoriacHo
OTIPE/ICTICHHOMY BAPHAHTY PEANTH3AIMU |-KIIETKH MOAUMHUIMPYIOT A0 CTHMYJIIAN U
aKTHBAIMHU B pUCYTCTBHU HHrHONTOPa PI3K-myTH kieTounoi curaamzarmn. CorimacHo
APYTOMY BAapHaHTy peanu3almu T-KIeTKH MOJU(PHUIMPYIOT TOCTE CTHMYJSALMA H
aKTHBAIMHU B pUCYTCTBHK HHTHONTOPa PI3K-myTH kieTounow curaamzarmn. CorimacHo

KOHKPETHOMY BapHAaHTy peaH3aliu T-KIeTKH MOAH(HUIMPYIOT B TPEAENax TEpPHO/a,
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cocraBisromiero 12 vacos, 24 4acos, 36 yacoB wnu 48 4acoB mociie CTUMYJISILMHA U

AKTHBAIMHU B PUCYTCTBUHU HHTHOUTOpa PI3K-1yTH KIleTouHOM cUTHATH3aLHH.

[Tocne akTuBanum T-KIIETOK YKa3aHHbBIE KIETKH KyJIbTUBHPYIOT JJIsI 00€CTICUEHHUS
npormgepanm. KymprusupoBanue T-KIeTOK MOMKET OCYHIECTBIIATHCS HA TPOTSHKCHHUA
o MeHber mepe 1, 2, 3,4, 5, 6 vnm 7 gHEeH, 0 MEHBIIEH MEPE 2 HEAETb, IO MEHBINEH
mepe 1, 2, 3, 4, 5 wm 6 Mecsues unmu Oonee, U Bmovath 1,2, 3,4, 5,6, 7, 8,9, 10 wm

00J1e€ payHIOB Pa3MHOKEHHS.

CorymacHo pa3WYHBIM BAapPHAHTAM PEATM3ALMH KOMITO3HIMH C T-KIeTKaMu
MOMYy4alOT B NPUCYTCTBHU OAHOTO Wi Oonee mHruoOutopa mytu PI3K. Vkazanusie
WHTHOUTOPBI MOTYT OBITh HALIEJICHBI HA OJIMH HITH 00JIee BH AKTHBHOCTH B PAMKAaX Iy TH,
WA HAa €IUHCTBCHHBIM BHJ AKTHBHOCTH. be3 OrpaHuyYeHHS KaKOH-THOO KOHKPETHOM
TEOPUEH MPEATIONIAracTCs, YT0 00PadOTKA WK MPHUBEACHHE T-KIETOK B KOHTAKT C OJHUM
wm Oonee mHrHOMTOpaMu myTd PI3K Bo Bpems ¢a3 cTUMymALNM, aKTHBALMH W/ WA
Pa3SMHOKEHHS TIPOIIECCE TIONYYCHHS TMPEUMYIIECTBEHHO YBEJHUYHBAET COACPIKAHUE
MOJIOABIX T-KIIETOK, TakuM 00pa3oM oOecrieurBas TMOJYYCHHE YITy4IICHHBIX

TEPANEBTUUECCKUX KOMIO3ZUIMH ¢ T-KIeTKaMu.

CormacHO KOHKPETHOMY BapHaHTy PEaM3aLUH MPEIIOKEH CIIOCO0 YBETHYCHUS
npormudepanui  T-KIETOK, JKCIPECCHPYIONIMX CKOHCTPYHUPOBAHHBIA T-KJI€TOYHBIN
peuenrop. Takue crmocoObl MOTYT BKIIFOYATh, HATIPUMEP, B3SATHE UCXOMHBIX T-KIETOK Y
CYOBEKTa, CTHMYJIALMIO U AKTHBALMIO YKA3aHHBIX T-KJIETOK B TIPUCYTCTBHH OTHOTO WA
0osee marHONTOPOB NyTH PI3K, Moaudukammio ykazaHHBIX T-KIETOK IS SKCTIPECCHU
CAR nporus BCMA, nampumep, CAR kx BCMAO2, u pa3mMHOXeHHE yKa3aHHbIX T-

KJIETOK B KyJIbTYpE.

CormacHo onpe/ieIEHHOMY BapHAHTY PEANHU3ALHH TPEATIOKEH CIIOCO0 IOy YCHUS
MOy IATHEN T-KIeTOK, 00OTAIMEHHBIX KIIETKAMH, SKCIPECCHPYIOIUMH OJTUH WA OOJiee
u3 crneayrormx ounomapkepos: CD62L, CCR7, CD28, CD27, CD122, CD127, CD197 u
CD38. CornacHo 0JHOMY BapHaHTY PeaTU3aliy MOJIO/bIe T-KIIeTKH COAEPIKaT OAUH UTH
0osee U3 cneayromux ounooruueckux Mapkepos: CD62L, CD127, CD197 u CD38; umm

BCE yKasaHHble OmMomapkepbl. COrnacHO OJHOMY BapHaHTy peaM3allMy IPeJIOKECHBI
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Mosnoabie T-KIeTkH, B KOTOphIX He skcmpeccupytorcs CD57, CD244, CD160, PD-1,
CTLA4, TIM3 u LAG3. CornacHo ONMUCAaHHWIO B PA3NUYHBIX Pa3/AeiaX HACTOSAIIETO
JOKYMEHTA YPOBHH 3KCIIPECCHH OHOMApPKEPOB MOJIOABIMH T-KIETKAMH COOTHOCAT C
YPOBHAMH 3KCIIPECCHU TAKHX MAPKEPOB B Momy isimsax Oonee auddepenimpoBannbix T-

KJIETOK I IMMYHHBIX 3()(PEKTOPHBIX KIIETOK.

CornacHo OZHOMY BapHaHTy pPEaM3alMM B KA4eCTBE HCTOYHHMKA T-KJIETOK B
croco0ax mMOMydeHus T-KIeTOK, TPEAyCMOTPEHHBIX HACTOSIIMM HW300PETCHHEM,
UCTIONB3YIOT MOHOHYKJI€apHble KieTku nepudepuyeckoit kposu (xmetkn MKIIK).
Knerku MKIIK 00pa3yroT reteporeHHyto nomy a0 T-mMponuToB, B KOTOPYIO MOTYT
sxoguts CD4", CD8", umu CD4" u CD8" T-muM(OImTHL, ¥ KOTOpPas MOKET BKITHOYATH
JPyTHUe MOHOHYKIICAPHBIEC KIIETKH, TAKHE KaK MOHOLMTHI, B-knerkn, NK-knetkn u NKT-
KJIETKH. OKCIPECCHOHHBIM BEKTOp, COJACP)KAIIMN MOJIMHYKICOTHA, KOAUPYIOIIUH
ckoHcTpynpoBaHabli TCR wmm CAR, mpeaycMOTpeHHBIH HACTOALIMM H300PETCHHEM,
MOKET OBITH BBEJECH B MOMYJALMIO JOHOPHBIX T-KkieTok, NK-kmerok mmm NKT-knetok
YENOBEKAa.  YCHEIHO  TPaHCAyLUMPOBaHHbIE  T-KIETKH, HECyIME  YKA3aHHBIA
SKCIIPECCHOHHBIA BEKTOP, MOTYT OBITh COPTHPOBAHBI C TPUMEHEHHEM TMPOTOYHOH
IUTOMETPHUH I BbIACICHHA TONIOKUTENBHBIX TI0 CD3 T-kneTok, a 3aTeM pa3MHOKEHBI
IUTSL YBETTUUCHUS YHCTIa MOAU(UIMPOBAHHBIX T-KIIETOK, HAPSTy C AKTHBALUEH KIIETOK C
npuMeHenrueM anTuten npotus CD3 u wmu antuten npotus CD28, a Tarke WJI-2, NJI-7
w/vmi WJI-15 wmi mro0bIX APYTHX CHOCOOOB, H3BECTHBIX B JAHHOH OOJACTH TEXHHKH,

COriTaCHO OIMUCAHUTO B TCKCTC HACTOAIICTO JOKYMCHTA.

CriocoObI  TIONYYEHHS, TPEIYCMOTPEHHBIE HACTOSIIAM H300PETEHHUEM, MOTYT
JOTIOTHUTENHPHO BKJIIOYATh KPUOKOHCEPBAIMIO MOAH(MUIMPOBAHHBIX T-KIETOK I
XpaHEHUS W/WIK BBEJCHUA B COCTaB IS IPUMEHEHHS y CyOBEKTa-4eNnoBeKa. |-KIIETKH
KPHOKOHCEPBUPYIOT TaKHUM OOpa3oM, YTOOBI OHHM COXPAHAIM JKH3HECTIOCOOHOCTH TIPH
pasMopakuBaHud. [lpm  HEOOXOOMMOCTH, YKa3aHHbIE KPHOKOHCEPBHUPOBAHHBIC
TpaHc(hOpMHUPOBAaHHBIE HMMYHHBIE 3(p(eKTOpPHBIE KIIETKH MOTYT OBITH Pa3MOPOKEHBI,
KyJIbTHBUPOBAHBI ¥ PA3MHOKEHBI TS TTOJYYEHH OOJIBIINX KOJIWYECTB TAKHX KIETOK. B
HACTOAIIEM JOKYMEHTE «KPHOKOHCEPBALMS/KPHO3AIMUTa» OTHOCHTCA K COXPAHEHHIO

KJIETOK TyTEM OXJILKACHHS IO TEMITEPATYyPhl HIDKE HyJI, HAMPUMEP (Kak MPaBHIIO), JI0
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77 K wm —196° C. (Touka KHIIEHHS »XKUAKOTO a30Ta). KpHo3ammTHBIE areHTHI 4acTo
WCTIOJIB3YIOT TIPH TEMIIEpaTypax HIDKE HyJIS IS TIPEIOTBPAIICHUS TIOBPEKACHUS KIIETOK
MPH 3aMOPAKUBAHMM TIPH HHU3KUX TEMIIEPATypaX WIH HATPEBaHWH JO0 KOMHATHOW
Temreparypsl. Kpro3anuTHble areHThl W ONTUMAITbHBIE CKOPOCTH OXJIAKIACHUS MOTYT
oOecTieunBaTh 3aIUTy KIETOK OT TOBpekaeHuA. [loaxomsmme Ui TPUMEHEHUS
KPHO3AlIUTHBIE  areHThl  BKIIOYAIOT, HE  OTPAHUYMBASACH  TEPEUYHCIICHHBIMHU,
mametuncyibdokcun (JAMCO) (Lovelock and Bishop, Nature, 1959; 183: 1394-1395;
Ashwood-Smith, Nature, 1961; 190: 1204-1205), rauuepwH, MOJIUBUHUIITHPPOIUINH
(Rinfret, Ann. N.Y. Acad. Sci., 1960; 85: 576) u momuytrneHrmmkoms (Sloviter and
Ravdin, Nature, 1962; 196: 48). IlpeanoururensHas CKOPOCTh OXJIAKIEHHUA COCTABIIAET
or 1° mo 3° C/munyty. Uepe3 mo MeHbIIEH Mepe JBa 4daca Temmeparypa T-KIeTok
naocturaeT —80° C ¥ OHM MOTYT OBITh TIOMEIICHBI HEMOCPEACTBEHHO B JKHIKHH a30T
(—196° C) nmna MOCTOSHHOTO XPAHECHWS, HANPUMEP, B COCYA I JOJTOBPEMEHHOTO

KPHOT€HHOTO XPaHEHH.
T-KIETKH

Hacrosmiee u300peTeHre TpexyCMaTPUBAET TOYYEHHE YCOBEPIIEHCTBOBAHHBIX
kommo3uiwii ¢ HecymuMu CAR T-knetkamu. T-KIeTKH, HCTIONb3yeMbIE TS TIOTYYE€HUS
Hecymux  CAR  T-kmerok,  MoryT  OBITh  ayTOJOTHYHBIMH/AYTOT€HHBIMH
(«COOCTBEHHBIMM») WM HEAYTOJOTHYHBIMH  (KHECOOCTBEHHBIMH»,  HANpUMeED,
AUIOTCHHBIMH, CHHTEHHBIMH WIIM KCEHOTEHHBIMH). (COTJIAaCHO TIPEINOYTHTETBHBIM
BaPUAHTAM PEAM3AIMH YKa3aHHbIE T-KIeTKH TOMYYaroT OT CYOBEKTa-MICKOTTUTAFOIIETO.
CormacHo OoJiee TPEIIOYTHTEIFHOMY BAapHAHTy PEAHM3AllMA YKAa3aHHBIE |-KIETKA
MOMY4ar0T OT cyObekra-npumara. CorinacHO HauOoIee TMPEATIOYTHTEIFHOMY BapHAHTY

peanuzaimn yKazaHHble T-KIeTKH MOyYaroT OT CyOBEKTA-UEIIOBEKA.

T-xneTkH MOTYT OBITH TIOJYYEHBI M3 PAJA WCTOYHHUKOB, B TOM YHCJE, HO HE
OTPaHUYMBASACH TIEPEUHUCIICHHBIMH, MOHOHYKJICAPHBIX KIETOK TepHu(epHIeckod KPOBH,
KOCTHOTO MO3Ta, TKaHH JIMM(ATHUECKHUX Y3JIOB, MYTIOBHHHON KPOBH, TKAHH BHJIOYKOBOH
JKEJIE3bl, TKAHW TIOPAKEHHOTO HH(EKIMEH y4YacTKa, ACIUTa, TUIEBPAIBHOTO BHITOTA,

TKAHH CEJIE3CHKU M omyXxoned. COrTacHO HEKOTOPBIM BapHAaHTaM peay3alyy T-KICTKH
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MOTYT OBITh TTOJYYEHBI H3 00bEMa KPOBH, B3ATOTO y CYOBEKTa, C PUMEHEHUEM JIFOOOTO
YHCJIA TEXHUK, U3BECTHBIX CIICIHATIHCTY, HATIPHMED, OCAKIACHHS, TAKOTO KaK pa3IeiicHUe
B ¢ukomre (FICOLL™). CormacHo omHOMY BApHAHTY pEATH3ALMH KICTKH
UPKYJAPYIONIEH KPOBH HWHIWBHAyyMa TONYYalOT ¢ nmpuMmeHeHuneM adepesa. [Ipoaykr
adepesa, Kak MPABUIIO, COACPIKUT JUMQOIMTHL, B TOM YHCIEe T-KIETKH, MOHOIIUTHI,
IPaHyJIOLMTHI, B-KIeTKH, apyrue sSApOCcOAEp)KAIIUe JICHKOLMTBL, SPUTPOLMTHI U
TpomOoImTEL. COTNMACHO OJHOMY BAapUAHTy PpeAM3allid KIIETKH, COOpPaHHBIE C
npuMeHeHneM adepe3a, MOTYT ObITh TPOMBITHI I yAaneHHs (Ppakuuu TUIa3Mbl U
MOMENIEHbI B TIOAXOMANMi Oydep wimm cpeay i mocienyromed oopadorku. Kierku
MoryT ObITh mpombIThl PCHb mnmm ApyruM NOAXOAALIMM PACTBOpPE, HE COJAEpPKAIIEM
KaJTbIIHS, MarHus, ¥ OOJIBITHHCTBA WITH BCEX JIPYTHX JUBAJICHTHBIX KaTHOHOB. Kak Oyner
MOHATHO CIIEIMAIACTAM B JAHHOM OOJIACTH TEXHWKH, J3Tall TPOMBIBAHUA MOXKET
OCYIIECTBIAITECSA C TMPUMEHEHHEM CHOCOOOB, M3BECTHBIX B JAHHOM OONACTH TEXHHKH,
HAMPHUMEP, C TIPUMEHEHHUEM TTOJTyaBTOMATHYECKOW TPOTOYHOM IIEHTPH(YTH, HAPUMED,
KieTouHoro mporeccopa Cobe 2991, Baxter CytoMate wim .11 [locne mpombiBaHuA
KJIETKA MOTYT OBITh PECYCTICHAMPOBAHBI B PA3IMYHBIX OMOCOBMECTUMBIX Oydepax wim
JAPYrOM COJIEBOM pacTBOpe, cojeprkamieM WM He coaepkameM Oydep. CormacHo
HEKOTOPHIM BapHAHTAM PEATU3ALMH HEKENATEIbHBIC KOMIIOHEHTBI TOJIyYEHHOTO IpH
apepese oOpasma MoOryT OBITh yAAIECHBI W3 KyJbTYPATBHOH CpPEAbl, B KOTOPOU

HEMOCPEICTBEHHO PECY CIICHIUPOBAHBI KITCTKH.

CormacHO KOHKPETHBIM BapHAHTAM pEAH3alid B CI0co0ax TOyYCHHS,
MPEAYCMOTPEHHBIX HACTOSIIAM H300PETEHHEM, HCTIONB3YIOT TOMYJSIHI0  KIIETOK,
comepkantyro T-knetku, Hampumep, kietku MKIIK. CormacHo apyrum BapuaHTam
pealH3ali B CIoco0ax TONMyYeHHs, TPETYyCMOTPEHHBIX HACTOSIIMM H300pPETEHHEM,
WCTIOJIB3YIOT BBIICJICHHYO WM OYWIICHHYIO Tonysiimio T-knetok. Kietkn MoryT ObITh
BBIJICJICHBI M3 MOHOHYKJICAPHBIX KIeTOK niepudepryeckoit kpoBu (kiaetok MKIIK) mytem
JAU3UCa  JPUTPOLIUTOB M MUCTOIIEHUS MO  MOHOLMTAM, HANpUMeEp, MyTeEM
uenTpudyruposarms B rpamuente mepkomwta (PERCOLL™). CormacHo HekoTopsM
BapuaHTaMm peanusauuu nocie BbiaeneHnss MKIIK u mutorokcnyueckue, u xemmepHsie T-

TUM(OIUTHI MOTYT OBITH COPTHPOBAHBI HA CYOTIOMYIAIMAX HEOOYYeHHBIX T-KineTok, T-
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KIeTOK TaMATH u 3(Q¢ekTopHbIX T-KIETOK, MO0 10, JTHOO TIOCNIE AaKTHUBALWH,

Pa3SMHOKEHUS W/ WM TEHETHYECKOW MOAH(DHKATIH.

JIOTIOMHUTETFHO ~ MOJKET  OBITh  BBIJACJEHA C  TNPUMEHEHHEM  TEXHHK
MOJIO’KUTETIFHOTO WIIM  OTPHIIATENIHHOTO 0TOOpa criermduyeckas cyonomymamus 1-
KJIETOK, SKCIPECCUPYIOIIUX OJIUH WK Ooee u3 cheayromux mapkepos: CD3, CD4, CD8,
CD28, CD45RA, CD45RO, CD62, CD127 u HLA-DR. CornacHo ogHOMYy BapHaHTy
peaM3anyu ¢ MPUMEHEHHEM TEXHHK MOJIOKHTEIIFHOTO WM OTPHLATEIFHOTO O0TOOpa
JOTIOTHUTENHHO BBIJICTIIIOT CTIeU(pUIECKYTO CyOTIOTy JISILIHEO T-kneroxk,
SKCTIPECCHPYIOMIUX OJIMH HITH 00JIe€ MapPKEPOB, BEIOPAHHBIX M3 TPYIIIBL, COCTOSIIEH H3 1)
CD62L, CCR7, CD28, CD27, CD122, CD127, CD197;, wmm i1) CD38 mwm CD62L,
CD127, CD197 u CD38. CornmacHo pa3ivyHBIM BapUaHTaM PEaM3aLUH TIOJTyYEHHbIE
KOMIIO3UIIMH ¢ T-KIeTKaMH HE SKCIPECCHPYIOT WM MO CYIIECTBY HE SKCIIPECCHPYIOT
OJIMH HJTH OoJiee u3 crieayrommx mapkepos: CD57, CD244, CD160, PD-1, CTLA4, TIM3
u LAG3.

CornmacHO OJHOMY BapHaHTy PEATM3ALMH SKCIIPECCHS OHOTO WM Oojee H3
MapKepoB, BBIOPaHHBIX W3 Tpymsl, coctosmier 3 CD62L, CD127, CD197 u CD38,
BO3pacTaeT o0 MEHbIIEH Mepe B 1,5 pa3a, mo meHpnie Mepe B 2 pasa, IO MEHBLIEH Mepe
B 3 pa3a, o MEHbIIEH Mepe B 4 pa3a, O MEHBIIEH MEpe B 5 pa3, MO MEHbBIIEH Mepe B 6
pa3, o MEHbIIEH Mepe B 7 pa3, IO MEHbLIEW Mepe B 8 pa3, Mo MeHbIIEH Mepe B 9 pas, no
MeHbImed mepe B 10 pas, mo MeHbmied mepe B 25 pa3 wim Oojice TIO CPaBHEHHIO C
SKCMPECCUEH B MOMYJIALMM T-KIETOK, AKTHBUPOBAHHBIX M Pa3MHOXEHHBIX B OTCYTCTBHE

naruouTopa PI3K.

CornmacHo OJHOMY BapHaHTY pPEAlU3aLMHM JKCIPECCHA OJHOTO WM Oojee U3
MapKepoB, BRIOPAHHBIX U3 TpynIbl, coctosamen uz CD57, CD244, CD160, PD-1, CTLAA4,
TIM3 u LAG3, cHmwkaetcs o MeHbIIei mepe B 1,5 pasa, mo MeHbIIeH Mepe B 2 pasa, 1o
MEHBIIEN Mepe B 3 pasa, 0 MEHBIIEH Mepe B 4 pas3a, MO MEHBINEH Mepe B 5 pas, 1o
MEHBIIEW Mepe B 6 pa3, IO MEHbIIEW Mepe B 7 pa3, IO MEHBIIEH Mepe B 8 pas, Mo

MEHbLIEN Mepe B 9 pa3, o MeHbIner mepe B 10 pas, mo MeHbHiew Mepe B 25 pa3 wm
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0oJiee TI0 CPABHEHMIO C TIOMYJIIMEH T-KIETOK, aKTHBUPOBAHHBIX M Pa3MHOKCHHBIX B

npucyTcTBUM UHrHONTOpa PI3K.

CormacHO  OJHOMY  BapHAHTY  PEATM3ANMH  CHOCOOBI  TTOJYYEHHS
NPETYCMOTPEHHYIO HACTOSIMM H300PETEHHEM OOECIICUMBAIOT YBEIMYCHHE YHCIIA
Hecymmx CAR T-knerok, copepskammx OJWH WM 00Jee MAPKEPOB HEOOYYEHHBIX WITH
obnamaromux auddepeHIMPOBOUHBIM TOTEHIMATIOM T-KeTok. be3 orpanuyuenus kakow-
MO0 KOHKPETHOM TEOPUEH aBTOPBI HACTOSIIETO M300PETEHUS CUMTAIOT, YTO 00OpPadOTKa
MOTYJISIUKM  KIIETOK, coaep:kamei T-knetkw, omuuM wmi Oomee uHruOuropamu PI3K,
MPUBOJUT K CTUMYJSILMU  PasMHOKEHHsA oOnmamaromux  auddepeHImpoBOYHbIM
noteHImanoM T-kmeTtok W olecrieunBaeT Ooniee HamgekHYl0 H  3(pdexTrBHYIO
anonTHBHYIO wuMMyHOTepanuioo HecynmMu CAR  T-kimetkamMu 1O  CPaBHEHHIO C

CYLIECTBYIOIIUMH BapranTamu Tepanuu Hecymumu CAR T-kneTkamu.

WmmocTpaTHBHBIE TIPUMEPBI  MApPKEPOB HEOOYYEHHBIX HWIM  OOJIaArOIINX
i pepeHIMPOBOYHBIM TTOTEHIIHATIOM T-KJIETOK, YPOBHH KOTOPBIX TOBBIIICHBI B -
KJIETKAX, TIOJNYYCHHBIX C TPUMEHEHHEM CIIOCOOOB, TPEAYCMOTPEHHBIX HACTOSIIUAM
W300peTeHHEM, BKITIOYAIOT, HE OrpaHH4MBasch nepeunciieHHbiMu, CD62L, CDI127,
CD197 u CD38. CormacHO KOHKPETHBIM BapHaHTaM peali3allii HeoOydeHHbie |-
KJIETKA HE SKCIPECCHUPYIOT WK M0 CYMIECTBY HE SKCTIPECCHPYIOT OJWH WM Oojiee W3
crienyromux Mapkepos:. CD57, CD244, CD160, PD-1, BTLA, CD45RA, CTLA4, TIM3
u LAG3.

Uto kacaercs T-kneTOK, MNOMyJALMH T-KIETOK, TMOMYYEHHBIE B PE3YJIBTATE
MPUMEHEHHSA PA3JIMYHBIX METOJHMK PAa3MHOMKEHHS, TPEIYyCMOTPEHHBIX HACTOSTIIAM
HW300pPETEHHEM, MOTYT OTIIHYATHCA PA3THYHBIMHU CTICIUA(UICCKAME (PEHOTHITHIECCKAMU
CBOWCTBAMH B 3aBHCHMOCTH OT 3aJCHCTBOBAHHBIX YCIOBHH. COTJIACHO Pa3HYHBIM
BAPHAHTAM PEATHM3AIMK PA3MHOMKCHHBIE TOMYJISIHA T-KIIETOK COAEPIKAT OJWH WA
oonee u3 caenyromux geHoTHIHYeckux mapkepos:. CD62L, CD127, CD197, CD38 u
HLA-DR.

CormacHO OJHOMY BapHWAHTy peaU3alii TaKue (ECHOTHITHYECCKHE MapKEPhI

BKJTFOYAIOT YCHIIEHHYIO SKCIPECCHIO OJHOTO Wi Oojiee w3 Mmapkepos CD62L, CD127,
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CD197 u CD38, umn Bcex yKa3aHHBIX MapkepoB. COIrfITacCHO KOHKPETHBIM BapHaHTaM
peammsamy pasMHOKa0T CD8” T-muMQOIMTEL, XapaKTepU3yIONIHeCs SKCIPEecCHel
(EHOTHITHYECKHX MapKepoOB HeOOydeHHBIX T-kiertok, B ToM uymciae CD62L, CD127,

CD197 u CD38.

CormacHO KOHKPETHbIM BapHaHTaM pealM3alMd  Pa3MHOKAIOT T-KJIETKH,
XapaKTEPU3YIOMIHECS IKCIIPECCUEH (DEHOTUITMYECKUX MApKEPOB LEHTPATBHBIX T-KIIETOK
MaMATH, BKoYaromux mnonosxkureibaeie 1o CD45R0O, CD62L, CD127, CD197 u CD38
Y OTpHULIaTEIbHBIE MO TpaH3uMy B kinetku. CormacHO HEKOTOPhIM BapUaHTaM pPeaii3alyu
yKa3aHHbIE LEHTpanbHble T-KIEeTKH MaMATH TIpeacTaBnsioT coboit CD45RO”, CD62L",

CDS8" T-kieTKH.

COrmacHO HEKOTOPHIM BAPHAHTAM peaTM3ali  pasMHOkaror CD4™  T-
MAMQOITHL,  XapaKTEPU3YIOIMUECS  JKCIpPecCHEd  (PEHOTUNHMYECKHX  MAapKepoB
HeoOyueHHbix CD4+ «knerok, B TOM wumciae noNokuTeabHbIX 1o CDO2L wm
orputarenbHbix 10 dkcnpeccurn CD45RA w/mmm CD45RO. CornmacHO HEKOTOPHIM
BapuaHTam  peammzaimd  CD4+  KIETKH — XapakTepU3YIONIHECS  AKCIPEeCCHEHr
(EHOTUIHMYECKUX ~MapkepoB IeHTpanmbHbix CD4+ KJIeTOK TaMITH, BKIOYAIOT
nonokutenbHbie 0 CD62L u CD45RO xnetrku. CornacHO HEKOTOPHIM BapUaHTaM
peamzarmn 3pdexkropasie CD4+ KIeTKH ABIAIOTCS TOJIOKHTENbHBIME 10 CD62L 1

otpuniarenbHbiMu 110 CD45RO.

CoracHO HEKOTOPBIM BapHAHTAM PeaTH3aIH T-KIeTKH BBIIEISIOT U3 OPraHu3Ma
WHIUBUIYyMa, aKTHBUPYIOT H CTHMYJHPYIOT HX TIPOSH(EpaLHio i1 Vitro 10 MpOBEACHUS
reHeTHdeckor Moaudukarmu i skcnpeccud CAR mporus BCMA. Takum o6paszom,
KyJIbTUBUPOBAHUE T-KIETOK MOJKET OCYIIECTBIATHCA O W/WIIM TIOCIE TPOBEACHUS
TeHETHYECKOW MOAM(HKAIMU (m.e. TPAHCAYKIUH WM TPaHC(EKIMH IS SKCTIPECCHU

CAR mpotus BCMA, nipe 1y cMOTpEHHO! HACTOSIIAM H300PETEHHEM ).
AKTHBAIIHA H PASMHOKEHHE

Jlns  oOecrieueHUss JOCTATOYHBIX TEPANICBTHYECKHX 03 KOMMO3WIwi ¢ -

KIICTKAaM#X 49aCTO MPOBOIAT OAWH WA ooee pPayHaOB CTUMYIIAIIUA, aKTHBAIIUH WU
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pa3MHOKeHUs T-KimeTok . T-KIIeTKH MOTYT OBITh AKTHBHPOBAHBI H PA3MHOKEHBI B 0OIIEM
C IPUMEHEHHUEM CTIOCOOOB COTJIACHO OTHCaHMI0, HarpuMmep, B mareHTax CIIA 6352694,
6534055; 6905680; 6692964; 5858358; 6887466; 6905681; 7144575; 7067318; 7172869,
7232566; 7175843; 5883223; 6905874; 6797514; u 6867041, kakaplii U3 KOTOPBIX
BKIIOYEH B HACTOAIIMM JOKYMEHT TIOJHOCTBIO IOCPEACTBOM CCBUIKH. T-KJIETKH,
moupuimposanHsiit 1t sxcnpeccur CAR mpotus BCMA, MoryT OBITh aKTHBUPOBAHBI
W Pa3MHOKEHBI 0 W/WIH TOCNie MOIU(UKAIMH YKa3aHHbIX T-kietok. Kpome Toro, T-
KJIETKH MOTYT OBITh TMPHUBEAEHBI B KOHTAKT C OJHHAM WA OOJiee areHTaMH, KOTOPBIE
MOJIYJTUPYIOT KIIETOYHBIN curHabHbIi PI3K-nyTh 10, BO Bpemsi, W/uin mocie akTHBAIUN
n/um pasMHokeHHs. COTTIaCHO OJTHOMY BapHaHTY peau3aliuu T-KIIETKH, TOTyYeHHBIE C
NPUMEHEHUEM CIIOCOOO0B, TPEIYCMOTPEHHBIX HACTOSIIMM H300PETEHHEM, IPOXOIAT
OIMH, J[Ba, TPH, YETHIPE, WIH IATh WK OOJiee PayHIOB AKTHBALMHA M PAa3MHOKEHW,
KOKIBIH U3 KOTOPBIX MOJKET BKIIFOUATh OJJMH MK 0O0JIee areHTOB, KOTOPBIE MOIYJIUPYIOT

KJICTOYHBIN CUrHaIbHBINA PI3K-myTs.

CornacHO OZHOMY BAapHaHTy peEaM3alMU HAa AHTUTCHIPE3CHTHPYIOLIEH KIIETKE
(Hanpumep, wWAIIK, neHAPUTHOW KIEeTKe, B-KIleTKe W T.II.) OKCTIOHHPOBAH
KOCTUMYJIHPYIOIIWN  JIMTAHJ, KOTOPBIH CHEHU(HYECKH CBSI3BIBAET  KOTHATHYIO
KOCTUMYJIAPYIOIIYI0O MOJIeKylly Ha T-KimeTke, oOecreymBas TaKUM OOpPa30OM CHTHAII,
KOTOPBIH, HAPSAAY C TIEPBUYHBIM CHTHAJIOM, 0OECTICYHBAEMbIM, HATIPUMED, CBS3BIBAHHEM
kommuiekca TCR/CD3, omocpeayer TpeOyembrii T-kmetounbrii otseT. [loaxomsamime
KOCTUMYJTUPYIOIIHE JIUTAHIbl BKIIFOYAIOT, HE OTPAHUYMBAICH TiepeuuciieHHbiMu, CD7,
B7-1 (CD80), B7-2 (CD86), PD-L 1, PD-L2, 4-1BBL, OX40L, wuHmympyeMbIi
koctumymupyrommid yurana (ICOS-L), momekyny mexknerouHod aaresun (ICAM),
CD30L, CD40, CD70, CD83, HLA-G, MICA, MICB, HVEM, peuentop
mamdoTokcuHa-6eta, [LT3, ILT4, aroHuCT WK aHTUTENO, KOTOPOE CBA3BIBAET PELIETITOP

Toll murana, u murasa, KOTOPHIHA crienmpuiecku cs3biBaeTcs ¢ B7-H3.

CornacHO KOHKPETHOMY BapHaHTy peau3ali KOCTUMYJIHPYIOIIMNA JTUTAH
BKJTFOYAET AHTHUTEJIO WM €T0 AHTHT'CHCBSA3BIBAIOIINKN ()ParMEHT, KOTOPBIH CIEIU(UICCKA
CBA3BIBACTCA C KOCTUMYJIMPYIOMIEH MOJIEKYJION, MMPUCYTCTBYIOIIEH HAa T-KIETKE, B TOM

4yHuClie, HO He orpaHuuuBasch nepeunciaeHHbsiMu, CD27, CD28, 4- IBB, 0X40, CD30,
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CD40, PD-1, 1COS, mumdormrapusii ¢yHKimoHanbHeA antured-1 (LFA-1), CD7,
LIGHT, NKG2C, B7-H3 u nmurana, kotopsrii cienmdudecku csi3biBactes ¢ CD83.

[lonxoadmue KOCTUMYJHMPYIOIIME JIMTaHABl TAaKKE BKIIOYAIOT —LETIEBBIE
AHTUTCHBL, KOTOPBIE MOTYT OBITh TPEACTABICHBI B PACTBOPHUMOM (opMe WU
skcrpeccupoBanbl Ha AIIK wmm HAILIK, caspiBaromux ckoHcTpyupoBaHHble TCR mnmm

CAR, skcnipeccupyembie Ha MOTU(HUIMPOBAHHBIX T-KIeTKaXx.

CornacHo pa3WYHBIM BapHAaHTAM pPEATM3aLHH CHOCO0 TONyYeHHs T-KIETOK,
NPETyCMOTPEHHBIM HACTOALIMM HW300PETCHUEM, BKIIFOYAET AKTHUBALMIO TOMYJIALHA
KIIETOK, cojepkamer T-KIeTKH, M Pa3sMHOKEHHE YKA3aHHOM IOMYyJALMA T-KJIETOK.
AxrtuBaimsi T-KIETOK MOXET OCYIIECTBIATHCA IyTeM OOECHEYECHHS IEPBHYHOTO
CTHMYJIHPYIOIETO cHrHana depe3 T-knetounsrii kommieke TCR/CD3 wma ctumy msuim
noBepxHocTHOro Oenka CD2, a Take TiyTeM 00ECHEYEHHS  BTOPHYHOTO

KOCTUMYJIMPYIOILETO CUTHAJIa Ye€pe3 BCIIOMOTaTENbHYIO MOJIEKy Ty, Hanpumep, CD28.

Crumy s komriekca TCR/CD3 MOXeT OCYIIECTBIATHCS MyTEM TPUBEICHHUS
T-KkneTKkH B KOHTAKT ¢ TIOAXOAIINM CBsi3biBarommM CD3 areHToM, Harpumep, JTUTraHIo0M
CD3 wnu MOHOKIOHaIBHBIM aHTHTENOM mnpotuB CD3. WnmocTtpaTuBHBIE MpUMEpPHI
anTuren k CD3 BkmMoOYaroT, He orpannyuBasch nepeuncnenasivu, OKT3, G19-4, BC3 u

64.1.

CormacHo [pyroMy BapHaHTy pealu3ald I OOECTCUCHUS TIEPBHYHOTO
CTUMYJIMPYIOIIETO CHrHama st T-KIIeTOK MOKET MPUMEHATHCA CBsa3biBarommi CD2
aredT. WmmocTpaTuBHbie TpuUMepsl cBsasbiBatommMx (CD2 areHToB BKIIOYAKOT, HE
OrpaHUYMBAsCh nepeurcieHHbIMY, auranapl CD2 u antutena npotus CD2, Hanpumep,
aatuteno T11.3 B komOunHarwu ¢ antaresiom T11.1 wm T11.2 (Meuer, S. C. et al. (1984)
Cell 36:897-906), u antuteno 9.6 (kOTOpoe Pacmo3HAET TOT ke 3muTom, uto u T11.1) B
koMmOuHarmu anturenom 9-1 (Yang, S. Y. et al. (1986) J. Immunol. 137:1097-1100).
MoryT Tarke TPHUMEHATHCS APYyTHE AHTHTENA, KOTOPHIE CBA3BIBAIOTCA C TEMH IKE
SMHTOMIAMH, YTO W JIFOOBIE W3 BBIMICONHMCAHHBIX AHTHTEIN. [[OTIOTHUTETBHBIE AHTHUTETA

WM KOMOWHAIIMM AHTHTEI MOTYT OBITh TIONyYeHB M HICHTU(QHUIMPOBAHBI C
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OPUMCHCHUCM CTAHAAPTHBIX TCXHHUK COITACHO OIMHMCAHHWIO B PAa3IMYHLIX pPas3aciax

HAaCTOAMICTO JOKYMCHTA.

[ToMHMO EPBUYHOTO CTUMYIHMPYIOIIETO CUIHATIA, MTPOXOIALIETO YEPEe3 KOMILIEKC
TCR/CD3, umu uepe3 CD2, mis uHAYKIHA T-KIETOYHOTO OTBETA HEOOXOIWM BTOPOH,
KOCTUMYIIUpyromMid curHan. CornacHO KOHKPETHBIM BapHaHTaM pealM3aldu Ui
00eCTIeYeHHUsT KOCTUMYJTUPYIOMIETO CHTHAJIA MOJKET TMPUMEHAThCS CBsi3biBarommuii CD28
areHT. MnmocTtpaTuBHble NpuMepsl cBsa3bBaromux (CD28 areHToB BKIIOYAIOT, HE
OTPaHMYMBAACH TEPECUMCIICHHBIMM: ecTecTBeHHble nuranael CD28, nHanpuwmep,
ecrectBeHHbIH urann CD28 (nanpumep, npencraButens cemencTsa Oenkos B7, takoi
kak B7-1(CD80) u B7-2 (CD86); u MmoHokIoHaNbHOE aHTHTENO npotus CD28 wmm ero
(parMeHT, COCOOHBIM K TEPEKPECTHOMY CBSA3bIBAHUIO MOJeKynsl CD28, Hanpumep,
MOHOKJIOHATbHBIE anTutena 9.3, B-T3, XR-CD28, KOLT-2, 15E8, 248.232 wu
EX5.3D10.

CorlacHO OJHOMY BapHaHTy pEATM3AIMH  MOJIEKYJa, OOECTIeYHBAIOIIAT
TIEPBHYHBIA CTHMYJIUPYIOIIMN CHTHAJ, HAIPHUMEP, MOJICKYJIa, KOTOpas OOecreuuBacT
ctamyJiiuio yepe3 komiuieke TCR/CD3 wmm CD2, 1 kocTHMyHpYOImAs MOJICKYJia

MPUCOETUHEHBI K OJTHOM M TOM K€ TTOBEPXHOCTH.

CornacHO HEKOTOPHIM BapUAHTAM PEAJU3AlUN CBSI3bIBAIOIIHE AT€HTHI, KOTOPHIE
00ECTICUYNBAIOT CTHUMYJTUPYIONIMA M KOCTHMYJIHPYIONIMHA CHTHAJBI, JOKAM30BAaHBI Ha
MOBEPXHOCTH KIIETKA. OTO MOXET OBITh OOECIEYEeHO TMyTeM TpPaHC(EKIMH WIH
TPAHCAYKLMHN KJIETKH HYKJIECHMHOBOW KHCIIOTOW, KOJHMPYIOIIEH CBSI3BIBAIOIIMA arcHT, B
¢dhopme, IOAXOAATIEH AJIs SKCTIPECCHH Ha TIOBEPXHOCTH KIIETKU WITH, KaK BAPHAHT, Ty TEM

COCIUHCHUA CBA3BIBAIOIICTO arcHTa ¢ MOBCPXHOCTBIO KIICTKH.

CormacHO JApyroMy BapHaHTy pEAM3alMd  MOJIEKYNa, OOECIEUNBAIOIIAS
MIEPBUYHBIA CTUMYJIMPYIOIIHA CHTHAJ, HAMPHUMEP, MOJIEKYJIA, KOTOPas OOECTICYHBACT
cramyIsiiio yepe3 komruieke TCR/CD3 wm CD2, w1 kocTUMyHpyrOmas MOJIEKyJia

OKCTIOHHWPOBAHbI HA aHTUT'CHITPC3CHTUPYOIIUX KIICTKAX.
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CormacHO OZHOMY BapHAaHTy pEaH3alUH MOJIEKYJa, O0OECTICUHBAIOIIAS
MIEPBUYHBIA CTUMYJIMPYIOIIUA CHTHAJ, HAMPHUMEP, MOJIEKYJIa, KOTOpPas OOECTIEYHBACT
cramyrsiiio yepe3 kommuieke TCR/CD3 wm CD2, u kocTUMyHpyOmas MOJIEKyJia

pacnomararoTesa Ha OTACIIbHBIX MOBCPXHOCTAX.

CornacHO ONpENENeHHOMY BapUaHTy pealu3alMy, OAWH W3 CBSI3BIBAFOLIMX
areHTOB, KOTOPBIE OOECTIEYMBAIOT CTHUMYJHPYIOLIIMA U KOCTHMYJHMPYIOIIMH CHUTHAJIBL,
ABIAETCA PACTBOPUMBIM (TIPEICTABIEH B pacTBope), a Jpyrow(ue) areHT(bl)

pacrionaraeT(x0T)cst Ha OJTHOM UK OO0JIEE TIOBEPXHOCTSIX.

CornmacHO KOHKPETHOMY BapHaHTy PEaM3alMM CBS3bIBAIOIINE ar€HThL, KOTOPHIE
00ECTIEYMBAIOT CTUMYJHMPYIOIIUNA W KOCTHUMYJIMPYIOUIMA CHTHAJBL, TIPEICTABICHBI

pacTBOpUMOI GOpMOT (B pacTBOPE).

CoracHO pa3IMYHBIM BAPHAHTAM PEATH3ALUH CIIOCOOBI MONYYeHUs T-KIeTOK,
NPETyCMOTPEHHBIX HACTOAIIMM HW300PETEHHEM, BKIFOYAIOT AKTHUBALMIO T-KIETOK

anturenamu rmpotus CD3 u npotus CD28.

Kommozummu ¢ T-knetkamu, TONYYEHHBIE C TIPUMEHEHHEM CIIOCOOOB,
MPETyCMOTPEHHBIX HACTOAIIMM HW300PETEHHEM, COAEPXAT T-KIEeTKH, aKTHBUPOBAHHBIC
W/WIA Pa3MHOKEHHBIE B TIPUCYTCTBHH OJHOTO HJIM 0OJIE€ areHTOB, WHTHOHMPYIOIIHX
KieTouHblid curHaMbHBIN PI3K-myTs. T-kineTkn, MoauduiMpoBaHHBIE IS KCTIPECCHU
CAR nporuB BCMA, MoryT OBITh aKTHBHPOBAHBI W PA3MHOMKEHBI 1O W/HIH TIOCIE
MOIU(UKAIMH YKa3aHHBIX T-KiTeToK. COrNTaCHO KOHKPETHBIM BaPHAHTAM PEaTH3aAIAA
oMy JSHI0 T-KJIETOK aKTHBHPYIOT, MOAH(PHIUPYIOT T dSKcnpeccun Hecynmx CAR k

BCMA, u 3ateM KyJIbTUBUPYIOT JJIsl PA3SMHOKCHHA.

CornacHo OTHOMY BapHAHTY peayH3alH T-KIIETKH, TIOJTyYeHHbIE C IPUMEHEHHEM
CTIOCOOOB, TPEIYCMOTPEHHBIX HACTOAINHUM HW300PETEHHEM, BKITFOYAOT TTOBBIIIEHHOE
yucmo  T-KIETOK, OKCIOPECCHPYIOMMX  MApKEPhL, YKA3bIBAIOIIME HA  BBICOKHM
MPOU(EepPaTUBHBIN TOTEHIIMAT W CIOCOOHOCTh K CaMOOOHOBJIEHHIO, OJHAKO HE

SKCIIPECCUPYIOIINX WM 3KCIPECCUPYIOLIMX IO CYIIECTBY HEAETEKTUPYEMBIE MapKephI

T-knerounoit muddepeHIUPOBKH. YKa3aHHBIE T-KIETKH MOTYT OBITh MHOTOKPATHO
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AKTUBUPOBAHBI W Pa3MHOXKEHBI HAJEKHBIM OOpPa30M C TOJyYE€HHEM TaKUM OO0pPa3oM

YCOBEPIICHCTBOBAHHOM TEPANEBTHYECKON T-KIETOYHON KOMIO3HLIHH.

CormacHO 0THOMY BapHAaHTy PEATH3ALMH NOMy AU T-KIETOK, AaKTHBHPOBAHHBIX
W Pa3sMHOKEHHBIX B TPHUCYTCTBHH OJHOTO MM OOJee areHToB, HMHTHOMPYIOIINX
KIICTOYHBIM CHTHANIbHBIM PI3K-myTe, yBenmmumBaeTcs mo MeHpmied mepe B 1,5 pasa, mo
MEHBIIEH Mepe B 2 pasa, 0 MEHbLIEW Mepe B 3 pasa, O MEHbIIEW Mepe B 4 pasa, 1o
MEHBLIEH MEpe B 5 pa3, IO MEHbLIEHM Mepe B 6 pa3, II0 MEHBIIEH Mepe B 7 pas, IO
MEHbUIEN Mepe B 8 pas, Mo MeHbIIEH Mepe B 9 pa3, no MeHbuied mepe B 10 pas, mo
MeHbLIEH Mepe B 25 pas, nmo MeHbuier Mepe B 50 pas, mo Menbuie Mepe B 100 pas, no
MeHbuier Mepe B 250 pa3, no menpuier Mepe B 500 pa3, no menbuied mepe B 1000 pas
UM O0Jiee 10 CPABHEHHUIO C MOMYIALMEH T-KIeTOK, aKTUBUPOBAHHBIX U PA3MHOKEHHBIX

B oTcyTCTBUE HHTHOMTOpa PI3K.

CormacHo  OJHOMY  BapHaHTy  pealM3alMM  [OMyJsiiMsa  T-KIETOK,
XapaKTEPU3YIOMHXCA IKCIPECCHEW MApKEPOB MOJOABIX T-KIIETOK, aKTUBHPOBAHHBIX H
Pa3MHOKEHHBIX B TIPHCYTCTBHHU OJIHOTO WITH 00JIe€ areHTOB, HHIHOMPYIONIMX KIIETOYHBIH
curHanbHbll PI3K-nyTh, yBenuuuBaeTca mo MeHenied mepe B 1,5 pasa, mo MeHbIIeH
Mepe B 2 pasa, IO MEHbBIIEH Mepe B 3 pas3a, 10 MEHbIIEH Mepe B 4 pasa, MO MEHbIIEH
Mepe B 5 pa3, o MEHbIIECH Mepe B 6 pas, MO MEHbIIEH Mepe B 7 pa3, O MEHbIIEH MEPE B
8 pas3, mo MeHp1IeH Mepe B 9 pa3, mo meHbInelr Mepe B 10 pa3, mo MeHbpIel Mepe B 25 pas,
o MeHpnie mepe B 50 pas, mo menpmieit mepe B 100 pa3, no mensmmen Mepe B 250 pas,
o MeHbmier Mepe B 500 pa3, mo MeHsmiel Mepe B 1000 pa3 wim OoJiee IO CPABHEHHIO C
nonysipe T-KIeTOK aKTHBHPOBAHHBIX M PAa3MHO’KEHHBIX B OTCYTCTBHE HHTHOMTOPA

PI3K.

CormacHO  OZHOMY  BapHaHTy  pealu3aliid  Pa3sMHOKEHHE  T-KIIETOK,
AKTHBHPOBAHHBIX C TMPUMCHEHHEM CIOCOOOB, TMPEAYCMOTPEHHBIX  HACTOSAIIHM
W300pETEHHEM, JIOTIOJHUTEIIFHO BKIIFOYAECT KYJBTHBHPOBAHHE TIOMYJBIIAN  KIIETOK,
comeprkamieii T-KIeTKH, B TEYEHHE TEPHOJA, COCTABIIONIEr0 OT HECKOJIBKHX YacoB
(MIPUONMHM3HUTENFHO 3 YacOB) A0 MPHOJM3UTENIFHO 7 JHEH, 10 TMPUOM3UTETHHO 28 THEH,

UM COOTBCTCTBYIOIICTO J]IO6OMy OECTOYHCIICHHOMY KOJMYCCTBY YaCOB B JHAIIA30HC
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MEXKIY YKa3aHHbIMU 3HaueHUAMHU. COrfacHO APYyroMy BapHaHTy pealM3aliM yKa3aHHAs
KOMIO3ULMs ¢ T-KIeTKaMu MOXKET KyJIbTUBHpOBaThCs B TeueHue 14 mneil. CormacHo
KOHKPETHOMY  BapuaHTy peainu3alMd T-KIeTKH  KyJIbTHBUPYIOT B  TECUECHHE
mpuOm3uTeNbHO 21 mHsA. CormacHo ApyroMy BapHAHTY PeaH3alyyd KOMTO3UIWH C T-
KJIETKAMH KyJIbTUBUPYIOT B T€UE€HHE MPUOIH3UTENBHO 2—3 AHEH. MOXKET JONONHUTENBHO
TpeOOBATHCA HECKOIBKO IUKIIOB CTUMYJISLIH/AKTUBALIMN/ PA3SMHOKEHUS; TAKAM 00pPa3oM,
MPOAOJDKUTEIBHOCTh KYJIBTUBUPOBAHUA T-KIETOK MOMKET COCTaBIATh 00 HHEW WM

OoJree.

CornacHoO KOHKPETHBIM BapHAHTAM PEANU3ALMH YCIIOBHUS, TMOAXOMALINE IS
KyJbTHBUPOBAaHUs T-KIIETOK, BKIIOYAIOT MOIXOMAIILYIO Cpery (Hanpumep, MUHUMATIbHYO
nmTaTeNbHyo cpeay wmm cpexy RPMI 1640, wm X-vivo 15 (Lonza)) u oqun umi Ooee
(aKTOpOB, HEOOXOAMMBIX I PO EPALIAN B KUIHECTIOCOOHOCTh, B TOM YHCJIE, HO HE
OTPAaHUYMBAACH TIEPEUHCIICHHBIMH, CBIBOPOTKY (Hanpumep, (eTanpHyr0 OBIUBIO
CBIBOPOTKY HJIM CHIBOPOTKY 4elNloBeKa), uHTepierkun-2 (UJI-2), uacymun, MOH-y, 1JI-4,
WJI-7, W-21, IM-KC®, WJI-10, NJI-12, WJI-15, TP®B u ®HO-0, wim molsie apyrue

W3BECTHBIC CTICIIHATIMCTAM JOOABKH, TTOIXOIATIHE JJIS POCTA KIIETOK.

JIOTIOTHUTEIbHBIC HILUTFOCTPATHBHBIC TIPHMEPHI KIICTOYHBIX KYJIbTYyPaJIbHBIX CPET
BKITIOYAOT, HE orpaHuumuBasch nepeuncieHHbiMu, RPMI 1640, Clicks, AIM-V, DMEM,
MEM, a-MEM, F-12, X-Vivo 15 u X-Vivo 20, Optimizer, ¢ 100aBIeHHEM aMHHOKHUCIIOT,
MUPYyBaTa HATPUA W BUTAMUHOB, JTHOO HE COMEPKAIIHE CHIBOPOTKH, JTHOO C TOOABICHHEM
MOJXOMAIIETO KOJIMYECTBA CHIBOPOTKH (WM TUTA3MbI) HJIH OTPEICIICHHOTO Habopa
TOPMOHOB, W/HIH KOJHMYECTBA MUTOKHHA(OB), JOCTATOYHOTO UTT POCTA U PA3MHOKECHUS

T-kneTok.

NnnrocTpaTHBHBIE TPUMEPHI JAPYTHX A00ABOK [UIA Pa3MHOXKEHHA |-KIETOK
BKJIFOYAKOT, HE OTPAHWYMBASACH MEPEUYUCIICHHBIMH, MOBEPXHOCTHO-AKTHBHBIC BEIICCTBA,
mia3manat, pH-Oydepst, Takue kak HEPES, n BoccTaHaBnHMBaromuii areHThI, TaKWE KaK

N-aueTHI-IMCTENH U 2-MEPKANTOITAHOJL.

AHTI/I6I/IOTI/IKI/I, HarnmpuMmep, NCHUINWIIMH W CTPCOTOMMUIIMH, BKIIHOYArOT TOJIBKO B

SKCTIEPUMEHTAIBHBIE KYJIbTYPbl, HO HE B KyJBTYpPhl KIIETOK JJISI BIIMBAHHUA CYOBEKTY.
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LleneBble KIETKH MOJAEPKUBAIOT B YCIOBHUAX, HEOOXOMUMBIX JJIsI OOECTICUCHHUs POCTa,
HampuMep, Tpu Toaxomsimed Temmneparype (nanpumep, 37° C) m B TOAXOAAIIEH

atmocdepe (Hanpumep, Bo3ayx mwiroc 5% CO,).

CornacHO KOHKpETHbIM BapuaHTaMm peanmu3atmu kieTkd MKIIK unu BeiaeneHHbIe
T-KNeTKM NPUBOJAT B KOHTAKT CO CTHUMYJIMPYIOIIMM areéHTOM M KOCTUMYJIMPYOIIUM
areHToM, Hamnpumep, aHtutenamMd npotuB CD3 u  mporuB (D28, 00bMHO
MPUCOCIVHEHHBIMU K TPaHyje WM APYrOM INOBEPXHOCTH, B KyJBTYPajJbHOU Cpene ¢

MOAXOAIIMMH IIMTOKMHAMHE, TakuMH kak WUJI-2, NJI-7 w/vnu NJI-15.

CormacHo npyruM BapuaHtam peamusaimu  uckycctBeHHbie AIIK (mAIIK),
MOJIy4aroT MyTeM KOHCTpyupoBaHus kietok K562, U937, 721.221, T2 u CIR,
HAIPABIIOMNX CTAOMIBHYIO SKCIPECCHIO M CEKPELHIO PA3IUYHBIX KOCTUMYIJIHPYIOIINX
MOJIEKYJT M TUTOKHHOB. COTJIaCHO KOHKpPEeTHOMY BapHuaHTy peanmsaimu HAIIK Ha ocHOBe
K32 wmm U32 wucmonb3yroT Uil HAmpaBIEHHOTO SKCIOHHUPOBAHWA OJHOM WM Oolee
CTUMYJIMPYIOIIMX MOJIEKYJl HA OCHOBE AHTUTEN Ha NOBEpXHOCTH KieTok HAIIK.
[Tonymsammu ~ T-knetok  MoryT OBITh  pa3MHOKeHbI ¢ TnpumeHeHHeM HAIIK,
SKCIIPECCUPYIOIIUX PA3UYHbIE KOCTHUMYJIUPYIOLIHE MOJIEKYJIbI, B TOM YHCIIE, HO HE
orpanmumBaschk nepeurciernsiMi, CD137L (4-1BBL), CD134L (OX40L), w/um CD80
wm CD86. Hakonen, wuAIIK o6ecreunBator 3¢ ¢ekTuBHYI0 TUaThopMy I
Pa3MHOKEHHS TEHETHYECKH MOAH(UIIMPOBAHHBIX T-KIETOK W TIOAICPIKAHUS SKCIIPECCHI
CD28 na CDB8-T-xmerkax. Knerkm wAIIK, npemnoxennsie B WO 03/057171 w

US2003/0147869 monMHOCTHIO BKIFOYEHBI B HACTOSATIHH JOKYMEHT MOCPEACTBOM CCBHITKH.
ATEHTBI

CormacHo pa3MUYHBIM BAPHAHTAM PEATU3ALMHN NIPEIOKEH CTI0c00 momyyeHus T-
KIETOK, KOTOPBIM O0ecreurBaeT pa3MHOXKEHHE HeTu(pPepeHIMPOBAHHBIX  HIIH
obOmamaronx AU QPEPEHIMPOBOYHBIM  TOTEHIHATIOM  T-KJIETOK,  BKITFOYAFOTIHN
NpUBEACHUE T-KIIETOK B KOHTAaKT C ar€HTOM, KOTOpbIM MoayympyeT myTe PI3K B
VKa3aHHBIX KIeTkaX. COTTIaCHO Pa3NWYHBIM BAPHAHTAM PEATTH3ALUH TPEITIOKEH CIIOCO0
MoJy4YeHus1 T-KIIETOK, OTIMYAOIHICA Pa3MHOKEHHEM Hean((epeHIMPOBAHHBIX WITH

obonamaromux  upepeHIMPOBOYHBIM  TIOTCHIHAIOM  [-KJI€TOK,  BKIIFOYAIOTIHH
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NpUBEJECHUE T-KIETOK B KOHTAKT C AareHTOM, KOTOPBIM MOJAYJHMPYET IIyTh
PI3K/AKT/mTOR B ykazaHsabpIx KneTkax. KOHTaKT yKa3aHHBIX KIETOK C arT€HTOM MOYKET
OCYHIECTBIIITECS 70, BO BPEMS W/HITK TIOCIIE aKTHBALMH U Pa3MHOeHUs. Kommosuimn ¢
T-krmeTkaMu COXPaHSIOT JOCTATOYHBIH AU (HEePEHIMPOBOYHBIN TIOTEHITHAT, TaKAM
oOpazoM, T-KIeTKM MOTYT TPOXOAWTH MHOTOKPATHBIE pAayHIbl PAa3MHOXKEHHUS 0e3

CYIIECTBEHHOTO YBETTMUYEHUS CTeTIEHH U (HEPEHIIUPOBKHL.

B HacTosilieM JOKyMEHTE TEPMHHBI «MOIYJIHPOBATEY), «MOMAYJIATOPY HIH
«MOJYJHPYIOIINI areHT», WKW CXOJHBIC TCPMHHBI OTHOCATCS K CIIOCOOHOCTH areHTa
BbI3bIBATh U3MCHCHHA KIICTOYHOTO CHIHAJIBHOIO ITYTH. MO,[[y.]'I?ITOp MOKET IOBBIIIATH
WM CHWKATh KOJMYECTBO WM AKTUBHOCTh KOMIIOHEHTA MYTH, WM YBEJIMYMBATH WA
YMEHBIIATh TPeOyeMbIi 3(P(EeKT WM UCXO0A KIETOYHOTO CHTHATBHOTO MyTH. COTriacHo
OJJHOMY BapHAaHTy PEATU3AIMH YKA3aHHBIH MOIYJISTOP MPEACTABIIET COO0H HHIHOHTOP.
CornacHo IpyromMy BapHaHTY PEaM3aLH YKA3aHHBIA MOIYIATOP MPEACTABISIET COOOH

AKTUBATOP.

TepMuH «areHT™ OTHOCUTCS K COCAMHEHHIO, MAJIOM MOJIEKYJE, HAlpUMep, MaJloi
OpPraHUYECKOH MOJIEKYJIe, HyKIIEHHOBOM KUCIIOTE, TIOJHMIIETITHLY HiIH ero(ee) parMeHTy,
n3o(opMe, BapUaHTy, AHAIOTY MM TPOH3BOTHOMY, HCIIOJB3YEMBIM JUISI MOIYJISLIHA

nyta PI3K/AKT/mTOR.

Tepmun «manas MOJEKyla» OTHOCHUTCA K KOMIIO3HMLIMHM, MOJIEKYJIIPHAs Macca
KOTOPOH COCTABIIIET MEHEE YeM TPHOMM3UTENBHO 5 Kk/{a, MeHee yem npuOIH3uTENhHO 4
k/la, MmeHee yem npuOmM3uTeTHHO 3 K/la, MeHee yeM mpuOmM3nuTenbHO 2 kJla, MeHee yeM
npuommuTeibHo 1 k/{a, wm menee yem mpuommsurenbHo 0,5 k/{a. Manble MOJeKy bl
MOTYT BKJIFOYATh HYKJICHHOBBIE KHUCIIOTHI, TICTITH/IBI, TTOJTANICTITH/IBL, TIENTHIOMUMETHKH,
MENTOU/IBI, YTJIEBOJBI, JIANHIBL, WX KOMIIOHEHTHI WA JPyTHE OPTaHHYCCKHE WIH
HEOPTaHUYECKUE MOJIEKYITbl. BHOTHOTEKH XUMHUYECKUX W/ OHOJOTHYECKHX CMECEH,
HampuMep, Ha OCHOBE JKCTPAKTOB TPHOOB, OAKTEPHH WK BOAOPOCTEH, M3BECTHHI B
JAHHOW OOJIACTH TEXHWUKH, MOJKET TPOBOIUTHCS MX CKPHHHHT C TIPUMEHEHHEM JTFOOBIX
AHAIM30B COTJIACHO HAcTosAmieMy w300peTeHnio. [lpumepsr cmocoOOB cHHTE3a

MOJIEKYJISIPHBIX OHOTHOTEK MOKHO HauTh B uictouHukax: (Carell et al., 1994a; Carell et
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al., 1994b; Cho et al., 1993; DeWitt et al., 1993; Gallop et al., 1994; Zuckermann et al.,
1994).

TepmMun «aHanor» OTHOCHTCA K MallOMy OPTaHHYECKOMY COEIMHEHHIO,
HYKJIEOTH/TY, O€JKY WJIH TIOJUTIETITH/LY, OTTHYAIONIEMYCS aHATIOTHIHOW WITH WICHTHYHON
AKTHBHOCTBIO WIH (PYyHKIMEH(SIMH), YTO M COEIMHEHHE, HYKJICOTHJ, OENOK WM
MOJIMIIENTH, WM COCIUHEHHIO, OONAJAIONIeMy HY)KHOH AaKTUBHOCTBIO COTJIACHO
HACTOAIIEMY N300pETEHHIO, OTHAKO HE 00s13aTeNBPHO coAeprKaleMy
MOCNIEAOBATENPHOCTh WM CTPYKTYPy,  AQHAJIOTHYHYIO  WIM  HJICHTUYHYIO
MOCIIEAOBATENIPHOCTH WM CTPYKTYPE COTJIACHO MPEATOYTHUTENFHOMY  BapHaHTY

pcamsalu.

TepMuH «IIPOM3BOTHOE» OTHOCUTCS K COCTHUHEHHIO, OCNKY WITH TIOJIMIETTHLY,
KOTOPBIH(0€) COJNEPIKUT TIOCIIEAOBATENHHOCTh AMHUHOKHCIIOT HCXOAHOTO O€nKa WiH
MOJAIENITHAA, W3MEHEHHYI0 IIyTEM BBEICHUS 3aMEH, YJAICHUH WM J100aBIeHUN
OCTATKOB AMWHOKHCIIOT, HJIH K HYKJICHHOBOH KHCJIOTE WIH HYKICOTHIY, KOTOpas(blii)
obu1(a) MoauduImpoBaH(a) MyTeM BBEACHHS 3aMEH WM YIAJICHWH, TOOABICHUH WA
MyTanui HyK1eoTHI0B. [Ipor3BOAHOE HYKIICHHOBOHW KHCIIOTHI, HYKJICOTHIA, OCIKA HIIH
TOJATIETITHIA 00JTanaeT (PyHKIMEH, aHATIOTHYHOW WITH HACHTHYHON (PYHKIIMH HCXOTHOTO

HOJTUIIETITHAA.

CornacHo pa3nUYHBIM BapUaHTAM peajM3alMd areHT, MOJYJIHMPYIOIIUH IyTh
PI3K, akTuBUpyEeT KOMIIOHEHT YKa3aHHOTO MyTH. TE€PMHH «aKTHUBATOPY», WIIN «arOHUCT
OTHOCHTCSI K areHTy, KOTOPBIA CIOCOOCTBYET, TOBBINAET WIIA HHAYLMPYET OJUH WA
oomee BHAOB aktuBHOCTH MOJeKymsl B nytH PISK/AKT/mTOR, sBrmouas, 6e3
OTPaHUYCHHUH, MOJICKYJy, KOTOpash WHTHOHMPYET OJWH WM OOJiee BHIOB AKTHBHOCTH

PI3K.

CormacHO pa3NMWYHBIM BAapUAHTAM PEATH3ALMH areHT, MOJYJUPYIOIHH TyTh
PI3K, wWHruOWpyer KOMIOHEHT YKAa3aHHOTO TyTH. [E€pMHH «WUHTHOHTOP» WIIH
«aHTarOHUCT» OTHOCHTCSA K areHTy, KOTOPBIA WHTHOUPYET, TOHWKAET WM OCTA0IIeT
OMWH WM ©Oollee BUAOB AKTUBHOCTH MOJEKynsl B myTd PI3K, Bkmouas, 0e3

orpanmyenni, PI3K. CormacHo omHOMYy BapuaHTy peaM3alid yYKa3aHHBIA WHTHOWUTOP
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MPE/ICTABISIET COOOM JBOMHOW MOJIEKYJSPHBIH HWHTHOMTOP. COTJacHO KOHKPETHOMY
BAPUAHTY PEANM3ALMH YKAa3aHHBI WHTHOMTOP MOYKET MHTHOMPOBATH KIIACC MOJIEKYJL,
OTIMYAIOMIMXCSA OJIMHAKOBBIMU HIIH TIO CYHIECTBY AHAJIOTHYHBIMHM BHIAMH AKTUBHOCTH
(YHMBEpCAIBPHBIH HHTHOWTOP) WM MOKET CHEIM(HYECKH WHTHOMPOBATH AKTUBHOCTD
OJTHOW MOJIEKYJIbI (CENICKTHUBHBIN WM crenupudeckuid uHruowtop). VHruOuposanue

MOYKET TaKXKe ObITh HEOOPATUMBIM HITH 0OOPATHMBIM.

CornacHo omaomy BapuaHty peammzammu [C50 yKa3aHHOTO HMHTHOMTOpA
COCTaBJIAECT MO MeHbIIEH Mepe 1 HM, no MeHbien Mmepe 2 HM, o MeHbIer Mepe 5 HM,
o mensined Mepe 10 HM, mo menswmen mepe 50 HM, no mensmen mepe 100 HM, no
menbier Mepe 200 HM, no menpmenr mepe 500 HM, no mensmeit mepe 1 MxkM, o
MmeHbmen Mepe 10 MM, no menbmier mepe 50 MkM wmm o Mensmiel mepe 100 MxM.
Konnentpamus IC50 moker ObITH OmnpenenieHa ¢ MPUMEHEHHEM JFOOBIX CTaHIAPTHBIX
TEXHUK, HW3BECTHBIX B JaHHOM oOmactu Texuuku. Hampumep, IC50 moxer ObITH
OTIpEe/iENIEHa TI0 M3MEHEHHMIO AKTHBHOCTH OIPEAEIECHHOTO ()ePMEHTA B TIPHUCYTCTBHU
HEKOTOPOTO JHAra3oHa KOHIEHTPALMH HCCIEAyeMOT0 HHIHOMTOpA. 3aTeM CTPOSAT
rpauK 3aBUCHMOCTH TOJIYYEHHBIX SKCHEPUMEHTAIBHBIM MyTEM 3HAYCHUH aKTHBHOCTH
(depMeHTa OT WCHOJB30BAHHBIX  KOHIEHTPALMH  HWHTHOWTOpa. KOHIICHTpAIHIo
WHTAOUTOpPA, TIPH KOTOpo# HaOmomaercss 50% akTuBHOCTH (pepMeHTa (110 CPAaBHEHHIO C
AKTHBHOCTBIO B OTCYTCTBHE JIFOOOTO WHTHOMTOpA) MPHHUMAKOT 3a 3HaueHue «IC50».
AHAOTHYHBIM O00pa3oM, TMYTEM OMPEICIICHUS AKTUBHOCTH TIOIXOIALIAM CITOCOOOM,

MOTYT OBITh OTIPEAEIICHBI IPYTHE HHTHOUTOPHBIE KOHIICHTPALIHH.

CornacHo pa3nu4HbIM BapuaHTaM peaju3aluu T-KIETKH NPUBOJAT B KOHTAKT,
00padaThIBAIOT WM KYJIFTHBHPYIOT C OJHWAM WM Oojiee moayisitopamu myta PISK B
KOHLICHTPALMK, COCTABIIOMICH N0 MeHbIIeH Mmepe 1 HM, mo menpmeit mepe 2 HM, no
MeHbpHIEN Mepe 5 HM, no menpmien Mepe 10 HM, o menpment mepe 50 HM, no MeHbIen
mepe 100 HM, o menpnient mepe 200 HM, o menpmien Mepe 500 HM, 1o MeHbBLIEN Mepe
1 mxM, mo menpmen mepe 10 MxM, o mensmmen Mmepe 50 MM, o menbmen mepe 100

MKM i 1o MeHbIen mepe 1 M.
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CormacHO KOHKPETHBIM BapHAHTAM pEAM3alMyd |[-KJIETKH MOTYT OBITh
MPUBEIEHBI B KOHTAKT, OOpaOOTaHBI WM KyJIbTHBHPOBAHBI C OJHAM WK OoIiee
moaynsatopamu nytd PI3K B Teuenme mo mesbmient mepe 12 yacos, 18 wacos, mo
MeHbIend mepe 1, 2, 3, 4, 5, 6, win 7 AHEH, IO MEHBIIEH MEPE 2 HEAENb, 0 MEHBINEH

mepe 1, 2, 3,4, 5, 6 mecsuie wimm 6oniee, ¢ 1, 2, 3,4, 5,6, 7, 8,9, 10 umu Gonee payHaaMu

Pa3MHOKEHUS.
[TyTs PI3K/Akt/mTOR
ITyts ¢dochaTnaunMHO3UTON-3 -KuHa3bl/ At/ MuTIEHH panaMuIHa y

MJIEKOTIHTAIOMIHMX CITY’KUT B KAYECTBE KAHAJIA HHTETPALMH CBA3AHHOM ¢ (pakTopamu pocta
CUTHAIM3ALMH C KIETOUYHOH mponmdepanuel, nuddepeHmmpoBKoi, MeTaboIH3MoOM U
BppkuBaHueM. Kunasel PI3K mpeacTaBmsioT co0oi ceMeHCTBO BBICOKOKOHCEPBATHBHBIX
BHYTpHKJIeTOUHbIX umuakuaa3. PI3K kmacca [A aktuBupyroTcs perenropamMu (GakTopoB
pocta ¢ THpo3WHKMHA3HOW akTuBHOCTBIO (RTK), mmOo mpsmo, mubo depes
B3aUMOJCUCTBHE C ANANTEPHBIMH MOJIEKYJIAMH CEMEHCTBA CyOCTPaTOB HHCYJIHHOBOTO
perenTopa. YKa3aHHAs aKTHBHOCTh TPHBOAWUT K CHHTE3Y (hocharuaummHo3uToN-3,4,5-
tpudocdara (PIP3), perymaropa cepun-tpeonuroBod kuHazbel Akt. mTOR neiictyer
yepe3 knaccnueckud PI3K-myTs, W ero geictBHe OmocpeaoBaHO 2  pa3sHBIMU
KOMIDTIEKCAMH, KaKIbIH M3 KOTOPBIX XapaKTCPH3yeTCs Pa3HBIMH TMApTHEPAMH IS
CBSI3BIBAHMSA, KOTOPbIE oOecreunBaroT pasHbie BHABI akTUBHOCTH. mMTORCI (mTOR B
komruiekce ¢ PRAS40, Raptor m mLST8/GbL) dyHKImOHMpYeT B Ka4eCTBE 3aBUCHMOTO
(HIKepacmonokeHHOT0) ¢ derTopa B yTH curHam3ammu PI3K/Akt, cBsa3bBas cUTHAIBI
(dakTOpOB POCTa ¢ TPAHCIALNMEH OEJIKOB, POCTOM KIETOK, mposmdepanmedn u
BepkuBaHueM. mMTORC2 (mTOR B kommiekce ¢ Oemkamu Rictor, mSIN1, Protor u
mLST8) ¢yHKImOHUpPYET B Ka4yecTBE PETyIHPYIONIETO  (BBIIIEPACTIONOKEHHOTO)

aktuBaropa Akt.

[Tpu omocpenoBanHOM perentopoM (hakropa pocta akrusaruu PI3K npoucxoaut
pexkpytuar Akt B MeMmMOpaHy TOCPEICTBOM B3aUMOJCHCTBHS €r0  TUIEKCTPHH-
TOMOJIOTHYHOTO IoMeHa ¢ PIP3, ¢ skcrioHupoBaHreM TakuM 00pa30M TIETITH AKTUBAITUH U

obecrieuenreM (Gochopumposanus 1o TpeonuHy 308 (Thr308) koHCTHTYTHBHO
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akTuBHOU (pocomno3nTHI-3aBHCUMON TipoTenaKkuHAa30M 1 (PDK1). [l MmakcumanbHOM
axktuBaimu Akt momomauTensHO ochopumpyercs mTORC2 mo cepuny 473 (Serd73)
Ha C-koHIEBOM THAPOGOOHOM MOTHBE. Tarke ObUIa MPOAEMOHCTPHPOBAHA BAYKHOCTD
JHK-ITIK u HSP g perymsmmm aktusHocTH Akt. Akt aktusupyer mTORCI1 mytem
uaruonpyromero  pocpopuwmposanms  TSC2, wHapsmy ¢ TSCl  HeratuBHO
perymupyromero mTORC1 nyrem wunruOupoBanms [ Tdaser Rheb, mosutusHOTO
perymaropa mTORCI1. Y mTORC1 umeetcs 2 TO4HO onpeaeneHHbIX cyocTpaTa, p70S6K
(manee wHasbBaembrii S6K1) m 4E-BP1; o0a kpuTuuecKH BaKHBI A PETYIALUH
oenkoBoro cuHre3a. CoorBerctBeHHO, MTORCI1 mpeacraBmsier coOOM  BasKHBIN
HwkepacnonoxkeHHbl 3¢dexrop PI3K, cBsas3pmBarommii curHamsl (GakTopoB pocta ¢

TPaHCIIALMEH OETTKOB U KJIIETOYHOM mposmdeparmei.
HNuruduropsr PI3K

B HacTosmmem nokymente TepMuH «HHTHOUTOP PI3K) OTHOCHTCS K HYKIICHHOBOH
KUCITOTE, TIENTHAY, COCTAHECHUIO WA MAJIOW OPTaHHYECKOH MOJIEKYJIe, KOTOpasi(bIii,0e)
cs3piBaeTess ¢ PI3K u mHrHOWpyeT mo MeHbpIied Mepe oamH Buj akTHBHOCTH PI3K.
benku PI3K moryT ObiTh pasaenenst Ha Tpu knacca, PI3K kmacca 1, PI3K kmacca 2 u
PI3K kmacca 3. PI3K kmacca 1 cymecTByrOT B BUAEC T'€TEPOAMMEPOB, COCTOAIIMX W3
OJTHOHM M3 YeThIpex Katamutrdeckux cyobeaunui] p110 (p110a, p110B, p1106 u pl110y) u
OJTHOM CyOBEJIHHUIIBI U3 ABYX CEMEHCTB PEryATOPHBIX CyOnemuuuil, Muruourop PI3K
COTJIACHO HACTOAIIEMY H300PETCHHIO TPEATNIOYTHTETFHO HalleleH Ha WHruouTopsl PI3K
kmacca 1. CormacHo OaHOMY BapuaHTy peammsaipm wHTHOMTOP PI3K mpossnser
CEJICKTHBHOCTh B OTHOIICHWH OJHOHM miu Oornee mu3odopm maTHONTOpOB PI3K Kmacca 1
(T.e. cenekruBHOCTH B oTHOMICHUH p1100, p110B, p110d u p110y, wmm oxHOM WM OoIee
u3 pl10a, p110B, p110d u p110y). CormacHo mpyromy acnekry maruouTop PI3K He
MPOSIBIIET CEJIEKTHBHOCTh B OTHOLIEHWH H30(OPM M CUHTACTCH «yHHUBEPCATHHBIM
uaruouTopom PI3K». CormacrHo omHOMy BapuaHTy peanmmzaumu wHrHOMTOp PI3K

KOHKYpHpYeT 3a cBs3biBaHue ¢ AT® ¢ katamutudeckum gomenom PI3K.

CormacHO HEKOTOPHIM BapuaHTaM peanmu3aim  WHTHOMTOp PI3K  MoOKer,

Hanpumep, ObiTh HameneH Ha PI3K, a taxke Ha momomautenbHbie Oenku myTa PI3K-
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AKT-mTOR. CornacHO KOHKpETHBIM BapHwaHTaMm peamm3ammu WHrHOMTOp PI3K,
koTopbii HameraeH u Ha MTOR, u Ha PI3K, mMokeT Ha3pBaThCS MO0 HHTHOUTOPOM
mTOR, 60 urrnouropom PI3K. Muarubmrop PI3K, HaueneHHbI HCKITIOUMTEFHO HA
PI3K wmoxer HaspBaThecsi ceektuBHBIM uHTHOMTOpoM PI3K. CormacHo omHOMY
BapHUAHTy PeaM3alllK N0 CENEKTHBHBIM UHrHOMTOpoM PI3K MokeT moapasymeBaThses
areHT, neMOHCTpupyrommid 50% HHrHOUPYIOIIYI0 KOHUEHTpaluio B oTHomeHun PI3K,
3HAYEHUE KOTOPOU MEHBINE IO MeHbIIEH Mepe B 10 pa3, o mensier Mepe B 20 pas, no
Menbuien Mepe B 30 pas, mo Menbuier Mepe B 50 pas, mo Menbuiet Mepe B 100 pas, no
menbie mepe B 1000 pa3 umu 6onee, yem [C50 yka3aHHOTO MHTHOMTOPA B OTHOIIEHUH

mTOR w/umm apyrux 0€1IKOB yKa3aHHOTO Iy TH.

CorylacHO KOHKPETHOMY BapHaHTy peajM3aliH TPHMEPbl HHruOMTOpoB PI3K
uarnomupyror PI3K ¢ IC50 (koHueHtparmeit wnruouposanus 50% aKTHBHOCTH),
coctaBisiomie  mpuOymmsuTenbHO 200 HM MM MeHee,  MPEATIOYTHTENHHO
npuo3uTeTbHO 100 HM MM MeHee, eme 00Jiee TPEIIOYTHTETBHO MPHOIU3UTETbHO 60
HM wim MeHee, MPHOMU3UTENHFHO 25 HM, npuOmmsutenbHo 10 HM, mpHOTU3UTENBHO 5
HM, nipuomsutensHo 1 HM, 100 MxM, 50 MxM, 25 mxM, 10 MM, 1 MkM wumi MeHee.
CornacHo omHOMY BapuaHTy peanmusaruu WHruoutop PISK maruoupyer PI3K ¢ 1C50,
COCTABILIIOIICH OT TPHOMU3UTETbHO 2 HM 1o mnpuoOmusurensHo 100 HM, Oonee
MPEATIOYTHTEITFHO OT MPHOMH3UTENbHO 2 HM 1o mpuOmmsutensao 50 HM, eme Oornee

MPEANOYTHTEITFHO OT MPHUOMH3UTENBHO 2 HM 10 IPpHOM3UTENTHHO 15 HM.

Wnnroctpatusabie ipuMepsl HHrHOUTOPOB PI3K, moaxomsmmx myis mpuMeHeHUs
B crmoco0ax mony4eHHs T-KIIETOK, MNPeayCMOTPEHHBIX HACTOAIIMM H300pETEHHEM,
BKJTFOYAIOT, HE OTPaHUYHBAsACH niepeuncienasiMu, BKM 120 (uarunourop PI3K kmacca 1,
Novartis), XL147 (uaruourop PI3K kmacca 1, Exelixis), (YHuUBepcanbHBI HHTHOUTOP
PI3K, GlaxoSmithKline) u PX-866 (narudurop PI3K xmacca 1; uzodopmsr p110a, p110p
u p110y, Oncothyreon).

Jlpyrue WLTOCTPAaTHBHBIE TIPUMEPHI  CENIEKTHBHBIX WMHTrHOWTOpoB PI3K
BKJIFOYAIOT, HE OrpaHHyuBasch nepeuncieHHbiMu, BYL719, GSK2636771, TGX-221,
AS25242, CAL-101, ZSTKA474 u IPI-145.
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JlonoHAUTETbHBIE WDTFOCTPATHBHBIE TIPUMEPHI YHHUBEPCATHBIX HWHTHOHUTOPOB
PI3K BKmoO4YarOT, He OrpaHWuMBasCh nepeurciicHHeiMu, BEZ235, 1LY294002,

GSK1059615, TG100713 u GDC-0941.
Nuruoutopst AKT

B nactosimem nokymeHnTte TepMuH «HHTHOUTOp AKT) OTHOCHTCA K HyKIEHHOBOU
KHCJIOTE, TIENTUAY, COCTUHEHUIO WA MAJIOW OPTaHUYECKOW MOJIEKYJIe, KOTOpPbIH(as, o¢)
WHTHOUpYET Mo MeHbIner Mepe oauH B akTUBHOCTH AKT. Muruouroper AKT moryt
OBITH CTPYNITUPOBAHBI B HECKOIBKO KIIACCOB, BKIIOYAIOIIUX HHTUOWTOPHI HA OCHOBE
MUIUAOB (Hanpumep, UHTUOUTOPBI, HALIETICHHBIE HA IIEKCTPUH-TOMOJIOTHYHBIN JOMEH
AKT, xoropsri npemorspamaet jgokammsaipro AKT Ha mmasmariyeckux MeMOpaHax),
AT®-KOHKYpEHTHbIE HHTHOUTOPHI U AJTIOCTEPHYECKUE HHTHOUTOPBL. COTTIACHO OJHOMY
BapuaHTy peammzaimi HHrHOMTOpel AKT HEeHCTBYIOT TOCPEACTBOM CBA3BIBAHHA C
katamutueckum  catom AKT. CormacHo KOHKPETHOMY BapHaHTy —peaH3alid
uHrHOuTOpHl Akt JEHCTBYIOT TIOCPEACTBOM HWHIHOMPOBaHHA (HOCHOPHIHPOBAHHS
3apucuMbiX OT AKT wmwummene#, takux kak mTOR. CormacHo apyroMy BapHaHTy
peammzaipn wHrHOMpoBaHue akTuBHOCTH AKT mpomcxomut 3a cueT WHTHOMPOBAHUS
BXOJHBIX CUTHAJIOB akTHBau Akt, Hanpumep, nocpeacTsom uaruoOuposanns JIHK-TTK-

aktuBarmu AKT, PDK-1-akrusarmn AKT w/mmi mTORC2-aktuBanmu AKkt.

Huruduroper AKT moryt ObiTh Hamenens! Ha Bce Tpu m3odopmber AKT, AKTI,
AKT2, AKT3 umu MOTYT CEJeKTHBHBIMH TIO H30()OpMaM W HALEJICHHBIMH TOJIBKO Ha
omny wim ase w3 u3opopm AKT. CormacHo 0JHOMY BapHaHTY PEAH3AIMHA WHTHOUTOP
AKT wmoxer ObiTh HamesieH Ha AKT, a Tarke Ha monomHuTenbHBIE Oeaku myTH PI3K-
AKT-mTOR. Huru6urop AKT, namenennsii Tompko Ha AKT, MokeT Ha3pBaThCA
cenexktuBHbIM wHTHOMTOPOM AKT. CormacHo ogHOMY BapHaHTy pealH3alldH TION
cenekTBHBIM HHTHOMTOpOM AKT MOKeT mopa3yMeBaThCsl areHT, JeMOHCTPUPYFOIIHHA
50% wHTHOMpyomyo KoHIeHTparwo B oTHomeHnd AKT, 3HaYeHHe KOTOPOH HIKE TIO
MeHpmien mepe B 10 pa3, no menemen mepe B 20 pas3, mo meHpmed Mepe B 30 pas, no

MeHbHen Mepe B 50 pa3, mo Mmenbuiet Mepe B 100 pas, no mensmei mepe B 1000 pa3 wm
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oomee otHocuTenbHO ICS50 yKa3aHHOTO WHTHOMTOpAa B OTHOLIEHHH JAPYTHX OEIKOB

YKa3aHHOT'O ITyTH.

CornmacHO KOHKPETHOMY BapHaHTy peald3aliie TpuMepsl HHTHOUTOpoB AKT
uaruoupyror AKT ¢ IC50 (xonueHTtpammedt wnruOupoBanus 50% aKTUBHOCTH),
coctaBsironied  mpuOmmsuTensHo 2000 HM wim MeHee,  MPEATIOYTHTENIHEHO
npuOmm3uTebHO 100 HM UM MeHee, erme 0oJiee MPEANOYTHTEHHO PUOTHU3UTEHHO 60
HM nnu MeHee, mpuOMU3UTENHEHO 25 HM, npuOmusutensHo 10 HM, nmpuOmM3UTENnsHO 5
HM, npudmzutensHo 1 HM, 100 MxM, 50 MM, 25 mxM, 10 MxM, 1 MkM umu Menee.
Cormacuo ogHoMy BapuaHTy peamusaipin uHruoutop AKT uaruoupyer AKT ¢ IC50,
COCTABJIAIOMICH OT MpHOMU3UTENbHO 2 HM g0 mnpuOmmsutensHo 100 HM, Oonee
MPEAMOYTHTEIIFHO OT MPHOMH3UTENbHO 2 HM 1o mpuOmmsutensro 50 HM, emie Ooree

MPEAMOYTHTEITFHO OT PUOM3HTENTFHO 2 HM 10 mpHOmM3uTebHo 15 HM.

WmmocTtparusabie ipuMepsl HHrHOUTOPoB AKT 1y1st mprmeHeHns B KOMOWHAIMH
C KOHBIOTaTaMH aHTHTEJIO-JIEKAPCTBEHHOE CPEICTBO HA OCHOBE AyPHCTATHHA BKIFOYAIOT,
Hanpumep, mepudocun (Keryx), MK2206 (Merck), VQD-002 (VioQuest), XL418
(Exelixis), GSK690693, GDC-0068 u PX316 (PROLX Pharmaceuticals).

WmmrocTpaTHBHBIM HEOTPAHHYHMBAIOIIAM TIPUMEPOM CEJIEKTUBHOTO WHTHOWTOpA

Aktl asnsercs A-674563.

WmmrocTpaTHBHBIM HEOTPAHHYHMBAOIIAM TIPUMEPOM CEJIEKTUBHOTO WHTHOHTOpA

Akt2 aensercss CCT128930.

CormacHO KOHKDPETHBIM BapHAHTAM peanHu3aluu HHrHOuTOp Akt WHTHOMpyeET
JIHK-TIK-aktuBammro Akt, PDK-1-aktusamuro Akt, mTORC2-aktusanmro Akt v HSP-
axtuBarmro Akt.

WUmmoctpatuBaeie mpumepsl  uwHTHOMTOpoB  JIHK-IIK  BKIFOWaroT, He

orpanuumBascek nepeuncieHasivu, NU744 1, PI-103, NU7026, PIK-75 u PP-121.
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Nuru6uropsr mTOR

Tepmunsr «uarHONTOp MTORY», WM «arent, kotopemi wmHrHOMpyer mTOR»
OTHOCATCA K HYKJICHHOBOW KHCJIOTE, MENTHIY, COCIUHECHHUIO WM MAJIOM OPTaHUYECKOM
MOJIEKYJIE, KOTOpasi(blii) MHTHOMPYET 1O MEHBIIEH Mepe OAWH BHJ AKTUBHOCTH OEITKa
mTOR, Takyro Kak, HanmpuMmep, aKTUBHOCTb CEPUH-TPEOHMHOBOW NPOTEMHKUHA3BI IO
MEHBIIEH Mepe Ha OJHOM H3 cyOcTtparoB (ranpumep, kuHaszpl-1 p70S6, 4E-BPI,
AKT/PKB u eEF2). Maruouropst mTOR crmocoOHBI HEMOCPEICTBEHHO CBA3BIBATHCA C
mTORCI, mTORC2 wm kak mTORCI, tak u mTORC2, u wuHrHOupoBath HX

AKTHUBHOCTD.

WNuruobmposarne aktuBHoctt mMTORC1 wwmm mTORC2  moxer ObITh
ompeAeNeHo Mo ocnadneHuto mepenaud curHama mo nytd PI3K/Akt/mTOR. [lns
YCTAHOBJIEHUA CHIDKEHMSA BBIXOJHOTO CHTHala TAaKOIO CHUTHAIBHOTO IIyTH MOXHO
WCIIOJIb30BaTh IMUPOKUM CHEKTP HWHAMKATOPOB. HeEKoTOphle HEOrpaHWMYMBAIOIIUE
NpUMEPBl UHIUKATOPoB BKMOYaroT (1) ymeHsmenue (ochopumposanus Akt, B ToM
ymce no octatkam 5473 u T308, HO He orpaHUYMBAACH UMH, (2) CHIDKEHHE aKTHBAIIAH
Akt, Ha OCHOBAaHWHW, HaNpHUMEp, HAOIOJAEMOTO CHIDKCHHS (pochoprumupoBaHusS
cyoctparoB Akt, B TOM 4mClie, HO HE OrPaHHYHMBAACH TepeurciieHHbIMH, Fox01/03a
T24/32, GSK3a/B; S21/9 m TSC2 TI1462; (3) ymenpmenue GochopHIrpoBaHuUs
CUTHAJIbHBIX MOJIEKYJ, 3aBHCHUMbIX OT mMTOR, B TOM d4mce, HO HE OTPAHUYHBASICH
TEPEYHCIICHHBIMH, pHOOCOMaTbHOTO Oenka S6 S240/244, 70S6K T389 w 4EBP1 T37/46;

1 (4) HHTHOUPOBAHUE TIPOTU(EPALIN PAKOBBIX KIIETOK.

CornacHo omHOMY BapHaHTy peanm3anmud HWHruOuTopel mTOR mpencraBmsaroT
COOO0H MHTHOWTOPBI aKTHBHOTO cairta. OHHM mpeacTaBisioT co0oii mHrnouTOpel mTOR,
KOTOPBIE CBS3BIBAIOTCS ¢ calToM cBs3biBaHuA AT® (koTopsri Takke HazpBaoT ATO-
cs3piBarOmUM kapmaHoM) mTOR u HHrHOHMPYIOT KAaTaIWTHYECKYIO AKTUBHOCTh W
mMTORCI1, u mTORC2. OauH U3 KI1acCOB HHTHOMTOPOB aKTHBHOTO CAMTa, TTOIXO/ISATIHNX
IS TIPUMEHEHUS B CHOCO0ax moiy4yeHWs T-KIEeTOK, TPEeIyCMOTPEHHBIX HACTOSAIIMM
n300peTeHHeM, TIPEACTABIIEH WHTHOWTOPAMH C  JBOMHOHW  CHENU()UYHOCTHIO,

HaeneHHbIMA Kak Ha PI3K, tak w Ha mTOR, w mpaMo WHTHOMpYOIMMH HX.
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NHTHOUTOPHI ¢ ABOWHOW CHEM(UIHOCTHIO CBSA3BIBAIOTCS C calitamMu cBs3biBaHus ATO
kak mTOR, tak u PI3K. UnnroctpaTiBHbIE TPUMEPHI TAKUX HHTHOUTOPOB BKITFOUAIOT, HE
OTPAaHUYMBASACH MEPECUUCIICHHBIMA. UMH/Ia30XWHOJIMHBIL, BOpTMaHHuH, L Y294002, PI-103
(Cayman Chemical), SF1126 (Semafore), BGT226 (Novartis), XL765 (Exelixis) u NVP-
BEZ235 (Novartis).

Jlpyroii kmacc WHrHOMTOpOB akTHBHOro caWta mMTOR, momxomammx Ayt
MPUMEHEHHS B TPEAYCMOTPEHHBIX HACTOSAIIMM H300PETEHHEM CIOCc00aX, CENEKTHBHO
nnruoupyer aktuBHOcTh MTORC1 m mTORC2 B oTHOmEHMHM OXHOM WM Ooree
dbocharnarmro3uTON-3-KkMHa3 Trmna [, Hanpumep, P13-kunaszel o, P, v v 6. Yka3aHHbIE
WHTHOUTOPBI AaKTUBHOTO CaiTa CBA3BIBAIOTCS ¢ akTUBHBIM caiitom mTOR, Ho He PI3K.
WmmocTpaTUBHBIE TPUMEPBI TAKUX WHTHOMTOPOB BKIFOYAIOT, HE OrPAHHYHMBASICH
MIEPEUNCIICHHBIMU. TIHPA30IomUpuMHIUHbL, TopuH 1 (Guertin and Sabatini), PP242 (2-(4-
amMuHO- 1 -m3onpormit- | H-rupasono| 3,4-d Jmupumvuann-3-un)- 1 H-uanon-5-oim), PP30, Ku-
0063794, WAY-600 (Wyeth), WAY-687 (Wyeth), WAY-354 (Wyeth) u AZD8055 (Liu
et al., Nature Review, 8, 627-644, 2009). 1

CormacHo OJHOMY BapHaHTy pealM3allid CeJeKTHBHBIM HHrHOMTOp MTOR
MPE/ICTABIISIET COOOM  areHT, KOTOpBIM  JaeMOHCTpUpyeT 50%  HHTHOHPYFOIIYIO
konueHTpauio (IC50) B orHomennn mTORC1 w/uma mTORC?2, 3HaveHwWe KOTOPOM
HIWKE 1Mo MeHpnier Mepe B 10 pa3, mo mensied Mmepe B 20 pa3, mo MeHbeHd mepe B 50
pa3, mo meHpmer mepe B 100 pa3, mo menpmeirr mepe B 1000 pa3 wmm Oormee
otHocuTebHO [C50 yKka3aHHOTO MHTHOWTOpPA B OTHOIICHHWH OJHOW, ABYX, TPEX WA

ooJiee PI3-kuHa3 tuna [ vim B otHOmEeHuH Beex PI3-kuuas tuna I

Hpyroii knacc waTHONTOPoB MTOR A7 IPUMEHEHHUS COTJIACHO HACTOATIEMY
W300pETEHUIO HA3BIBAETCA B HACTOSIIEM JOKYMEHTE «pamajoramm». B Hactosmem
JOKYMEHTE TEPMHH «PAmajoTH» OTHOCHTCS K COEAWHEHHSAM, KOTOPBIE CHEHH(UIECKH
ce3piBatoTcss ¢ FRB-momenom mTOR (FKBP-pamamMumuH-CBA3BIBAOMAN  TOMEH),
CTPYKTYPHO POACTBEHHBI PATTAMHIIMHY W COXPAHSIOT MHTHOHMpYromue cBoiictBa mTOR.
TepMuH «panmamorm» HCKIIOYAECT PAalAMHLAH. Pamanord BKIIOYAIOT CIIOKHBIE 3(HUPHL,

MmPOCTHIC 3(1)I/IpBI, OKCHMbI, THAPA30HbI W THAPOKCHUIIAMHWHbLI panaMHIIiHA, a TaKKe
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COCMHEHMUS, B KOTOPBIX (D)YHKIMOHAIIBHBIC TPYIIBI KOPOBOH CTPYKTYPHI pAIlAMHIIHHA
ObUTM  MOTU(HIMPOBAHBL, HANPHUMEP, TIyTEM BOCCTAHOBICHUS WIH OKHCIICHHS.
QapMareBTHYECKH TIPHEMIIEMBIE COJM  TAKUX COCAHHEHHH TAaKXKE CUHTAFOTCS
MPOU3BOAHBIMH panaMHULMHA. IITIOCTpaTHBHBIE IPHMEPHI PATIATIOTOB, TTOIXOIAIIHX [T
MPUMEHEHHSA B CIIOCO0AX, TIPETy CMOTPEHHBIX HACTOSIIIIUM H300PETEHHEM, BKITFOUAIOT, 0€3
orpannuenust, Temcupommmyc (CC1779), ssepomumyc (RADOO1), medopomamyc
(AP23573), AZD8055 (AstraZeneca) u OSI-027 (OSI).

CornacHo 0THOMY BApHAHTY PEaM3aLMM YKa3aHHBIM arcHT MPEACTaBIAET COO0H

uaruouTop mTOR panamMutiuH (CHPOIMMYC).

CoriacHO KOHKPETHOMY BAapHAHTY peam3aiyd NpuMepbl HHruoOuTopoB mTOR
IUIS IPUMEHEHUS COTJIACHO HACTOAMIEMY H300peTeHH0 MHTrHOupyroT 6o mTORCI,
moo mTORC2, mmm kak mTORCI1, tak mw mTORC2, ¢ IC50 (koHuEHTparmeH
uHrHOupoBaHus 50% aKTUBHOCTH), COCTaBJLOIEH TpuOmM3uTebHO 200 HM wm
MEHee, TPEANOYTHTEIbHO mpuOmM3uTebHo 100 HM WM MeHee, eme Oolee
MPEANOYTHTEIIFHO COCTABILIIOMECH MPHOMM3HTEIbHO 60 HM HTH MEHee, TIPHOJTU3UTEITHHO
25 uM, npubnuzurensHo 10 HM, mpuOmsutenbHo 5 HM, npuOmmsutensHo 1 HM, 100
MkM, 50 MM, 25 MxM, 10 MM, 1 MM umu menee. CorjaacHO OTHOMY AaCIEKTY
mHruOuTOp MTOR 1715 MPUMEHEHHUsS COTTIACHO HACTOSAIIEMY H300PETCHHIO HHTHOHPYET
00 MTORC1, mu6o mTORC2, wmu kak mTORCI1, tak u mTORC2 ¢ IC50,
COCTABIBIIOIIECH OT TPHOMU3UTETbHO 2 HM 1m0 mnpuoOmusurensHo 100 HM, Oonee
MPEATIOYTHTEIFHO OT MPHOMH3UTENbHO 2 HM 1o mpuOmmsutensao 50 HM, emie Ooree

MPEATIOYTHTEITFHO OT IPUOMH3HTENHHO 2 HM 10 mpuOmmsuTensHo 15 HM.

CorimacHO OJHOMY BAapHAHTY peanu3alid TpuMmepbl HHrHOMTOPoB MTOR
marnoupyroT oo PI3K u mTORCI1, ma6o mTORC2, wm kak mTORC1 u mTORC2,
tak ¥ PI3K ¢ IC50 (koruenTpanmer narunoupoBanns 50% aKTHBHOCTH), COCTABIIAFOIIECH
npuom3uTebHO 200 HM MM MeHee, TPEeIIOYTHTENBHO MPHOM3UTENbHO 100 HM wm
MeHee, eme Oojee TPEAMOYTHUTENIFHO mNpHOmm3uTelbHO 60 HM wnm  MeHee,
npuOmM3uTeNIbHO 25 HM, npudmmsurensHo 10 HM, mnpuOmmsuTensHO S5 HM,

npuomsutenibHo 1 HM, 100 MxM, 50 MxM, 25 mxM, 10 mxM, 1 MxM, unu MeHee.
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Cormacao ogHOMY acniekty WHTHOMTOp MTOR a7t MpUMEHEHUS COTTIACHO HACTOSIIEMY
m3o0perennro uHrHOUpyeT PI3K 1 mTORCI1, wmm mTORC2, wmm kak mTORCI, Tak u
mTORC2 u PI3K ¢ IC50, cocTaBnsommet 0T mpuOIM3UTETHHO 2 HM 10 IPHOITU3UTEITHHO
100 =M, OoJiee IPEAMOYTHTEITHHO OT MPHOMM3HTEITFHO 2 HM 10 ipuOmM3uTenbHO 50 HM,

eme 0oJiee MPEANOYTUTENTFHO OT MPUOMU3UTENBHO 2 HM 10 IpHOM3UTENTHHO 15 HM.

JlonmonHUTENbHBIE ~ WUTOCTPaTUBHBIE  mpuMepbl  uHTHOMTOpoB  mMTOR,
NOJXOAAINMX JJI1 TPUMEHEHHS COIVIACHO KOHKPETHBIM BapUaHTaM pealn3aluy,
MPETyCMOTPEHHBIM ~ HACTOALMM  HM300pPETEHHMEM, BKIIOYAIOT, HE OrPAHUYUBASICH

nepeurcneHHbiMu, AZD8055, INK 128, panamuiun, PF-04691502 u 3Beponumyc.

Kak Obuto mokazano, mTOR neMOHCTPUpPYET YCTOHUMBYIO CHELM(UIECKYIO
KATATUTHYECKYI0 AKTHBHOCTh B OTHOIICHHH (DHU3HOJOTHYECKHX CyOCTPAaTHBIX OEIKOB,
pubocomabHO¥ mpoTeuHKHHA3bI | p70 S6 (p70S6K 1) u ceassBaromero elF4E Genka 1
(4EBP1) mo omeHke ¢ TPUMEHEHHWEM BECTEPH-ONMOTTHHTA C (ochocmerudruaHbMu

AHTHUTCIIaMU.

CormacHO OJHOMY BapHaHTy peaM3allid yKa3aHHBIH WHTHOUTOP TIyTH
PI3K/AKT/mTOR mnpencraBmseT co00# HHTHOUTOP KAHA3BI SO, BRIOPAHHBIN W3 TPYTIIIHL,

cocrosmen u3: BI-D1870, H89, PF-4708671, FMK u AT7867.
KOMIIO3UIUKU U COCTABBI

[TpeaycMOTpeHHBIE HACTOSIIUM W300PETCHHEM KOMITO3HIIUH MOTYT COJCPKATH
omuH(0HY) WM 0oJiee TIOJIUIENITHAOB, TOJHHYKIICOTHIOB, COACPKANINX WX
BEKTOPOB, TEHETHYECKH MOJHU(PUIIMPOBAHHBIX HMMYHHBIX 3()()EKTOPHBIX KIETOK H
T.IL, TPEAYCMOTPEHHBIX HACTOSINUM H300peTeHHeM. KOMMO3HIMK BKIIOYAIOT, HE
OTPAaHUYHUBASICH  YKA3aHHBIMH,  (papMAIEBTHYECCKAE  KOMITO3HIMH.  |EepMHUH
«(papmaneBTHYECKAsT KOMITO3UIHS» OTHOCHTCS K KOMIIO3HIHUSM, MPEICTABICHHBIM
(apMarieBTHYECKHA NPUEMIIEMBIMH HIH (PH3HOJIOTHYECKH MPUEMIIEMBIMH PACTBOPAMH
I BBEACHHWA B KIETKY WM B OPTaHHW3M >KHBOTHOTO, JTHOO OTAETBHO, JIHOO B
KOMOWHAIIMKA C OJHUM WM OoJiee APYTHMH crmocoOamu Tepamuu. Cleayer Takke

MOHWUMATh, YTO, TPH HEOOXOJUMOCTH, KOMIIO3UIIMA COTJACHO HACTOSIIEMY
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M300PETEHUIO TAKXKE MOTYT BBOJUTHCS B KOMOWHALIMH C JIPYTHMH areHTaMH, TAKHMHU
KaK, HalpUMEp, LHMTOKUHBI, (AKTOPBI POCTA, TOPMOHBI, MAaJble MOJEKYIIBI,
XHMHOTEPANIEBTUYECKHE  CPEACTBA, IPOJICKAPCTBA, JIEKAPCTBEHHBIE  CPEACTBA,
AHTHUTEJIA WU PAa3NTUYHbIE IpyTrHe (papMaeBTHIECKH aKTUBHBIE areHTHL. [IpakTruecku
HE CYINECTBYET OTPAHMYECHHM B OTHOINEHHMH JPYTHX KOMIIOHEHTOB, KOTOPBIE MOTYT
OBITh OTIOJTHUTEBHO BKJIIOYEHBI B YKA3aHHbIE KOMIIO3HMIIMH, TPH YCIOBUH, YTO
YKa3aHHbIE JOMOJHUTEIbHBIE ar€HTHl HE OKA3BIBAIOT HEONMATOMPHUATHOTO BO3JIEHCTBHA

HA CIIOCOOHOCTH YKaSaHHOI‘/'I KOMITO3HUITHH 00ecIIeunBaTh npeamnojiaracMoc JICYCHHUC.

Breipaxxenue «¢papMaeBTUYECKH TPUEMIIEMBII» B HACTOALIEM JOKYMEHTE
OTHOCUTCS K COEIUHEHHUSAM, MaTepHaliaM, KOMIIO3WLUSAM W/ U JIEKaPCTBEHHBIM
dbopMaM, KOTOpbIE, COTJACHO 3/PaBOM MEIWLMUHCKOW OILIEHKE, TOAXOMAT JUIs
NPUMEHEHUS] B KOHTAKTE€ C TKAHAMH YEJIOBEKA M JKUBOTHBIX 0€3 BO3HHUKHOBEHHS
U3JMITHEH TOKCHYHOCTH, Pa3ApaskeHUs, aJUIEPIrHIECKOT0 OTBETA WIIH APYTHX MPOOIEM

nim OCJIO)KHCHHﬁ, COOTBECTCTBYA Pa3yMHOMY COOTHOIICHUIO MOJIb3bl U PHUCKA.

B mHacrosmem mokymeHTEe «(apMaIeBTHYECKH TPHEMIIEMBIH HOCHTEIb,
paz0aBUTENTh WM BCIIOMOTATEIHbHOE BEIIECTBO» BKIIFOYAET 0€3 OTPAHHUYECHHS JFOOOH
abIOBAHT, HOCHUTEIb, BCIIOMOTATENIBHOE BEIIECTBO, CKOJIB3SIIEE BEIIECTBO,
TTOICTAIMUBAIONINH areHT, pa30aBUTENb, KOHCEPBAHT, ITUTMEHT/KPACUTEND, Y CUITATETD
3amaxa M BKyCa, IIOBEPXHOCTHO-aKTHUBHOE BEIIECTBO, CMAYMBAIOIIMNA AareHT,
JUCTICPTUPYIOIIHA areHT, CYCICHIUPYIOIMUNH areHT, CTaOWIH3aTOp, H30TOHHYCCKUN
areHT, PpPacTBOPUTENb, IOBEPXHOCTHO-AaKTUBHOE BEIIECTBO WM  3MYJIbraTop,
omoOpennbii  Ynpaenenuem anvuHuctpammu CIHIA 1O KOHTPOIMO KadyecTBa
MPOAYKTOB MUTAHUS U JIEKAPCTBEHHBIX CPEACTB KaK MPUEMJIEMBIN JIJI1 IPUMEHEHUSA Y
YenoBeKa WIW JOMANTHUX >KUBOTHBIX. [Ipumepsl (apMarneBTHYECKH MPHEMIIEMBIX
HOCHUTENIEH BKIIIOYAIOT, HE OrPAHUYMBAACH IEPEYHUCIICHHBIMH, caxapa, TaKUE Kak
JaKTO3a, TIIOKO3a W €axapo3a; KpaxMmaibl, TaKHE KaK KyKypy3HBIM Kpaxman u
KapTo(enpbHBIA  Kpaxmall, [eIUIF0N03a W €€ TNPOW3BOAHBIE, TaKWE Kak
KapOOKCUMETHIILIEIUTION03a  HATPHA, OJTHILEIUIF0N03a W aleTaT  LEeJUTIOJIO03bI;
TparakaHT;, COJIOJ; JKE€JaTUH; TallbK; Macll0 KaKao, BOCKH, ’KUBOTHBIE U PACTUTEIIbHbIE

JKHPHI, Hapa(i)I/IHBI, CHJIMKOHBI, 66HTOHI/ITBI, KpPpCMHHUCBAaA KHCJIOTA, OKCHJ IIHHKA,
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Maclia, TaKWE KaK apaxucoBOE MAacjo, XJIONMKOBOE MAacio, cadropoBOoe Macio,
KyH)KyTHO€ MAaclio, OJIMBKOBOE MAacj0, KyKypy3HO€ Maclio M COEBOE MAcCIO; TIUKOIIH,
TaKWe KAaK TPOTHJICHTJINUKOIb, TOJIHONBI, TAKWE KaK TIMIEPHUH, COPOUT, MAHHHUT W
MOJIMATUIIEHTJTUKOJTB; CIIOKHBIE 3()UPBI, TAKWE KaK 3THIIONEAT W ITHIUIAYypPaT; arap;
Oy(depHbie areHTH, TakWe KaK THUAPOKCHJ MArHHUS W THIPOKCHI AaTIOMHHHSA,
anbrUHOBAasA KMCTIOTA; allUPOT€HHASA BOJA; W30TOHUYECKUU COJIEBOU PACTBOP; PACTBOP
Punrepa; stunoBbii cnupt; (ocdatHeie OydepHbIE pPacTBOPHI; W JIOOBIE IPYTHE

COBMCCTHUMBIC BCIICCTBA, HCITOJIb3YCMBIC B Q)apMaHCBTH‘IeCKHX COCTaBax.

CormacHO KOHKPETHBIM BAPHAHTAM PEAM3ALUH KOMIIO3HIUH COTJIACHO
HACTOSIIEMY  M300peTeHHI0  cojepskaT  Hekotopoe  komumuectBo  CAR-
SKCIPECCHPYIONIMX ~ UMMYHHBIX  3(PQPEKTOPHBIX  KIETOK,  IPEayCMOTPEHHBIX
HACTOAIMUM HW300peTeHHEM. B HacTosmeMm JOKYMEHTE TEPMHH «KOJIHYECTBOY
OTHOCUTCA K «3(p(PEKTHBHOMY KOJIUYECTBY» TE€HETHYECKH MOIUPUIMPOBAHHBIX
TEpPANEBTUYECKUX KIIETOK, Hampumep, T-KIETOK, WM «KOJIUYECTBY, d(PdekTuBHOMY
IUID)  TOCTHIKEHUS ONIAarONMpPHATHOTO WKW TpeOyeMoMy MPO(HIAKTHYECKOTO WA

TCPANICBTHICCKOI'O PE3ybTaTa, B TOM YHCJIC KIIMHHYICCKUX PC3YJIbTATOB.

«IIpopunaktiyeckn >p(PEKTHBHOE KOIHYECTBO» OTHOCHTCS K KOJHYECTBY
TCHETHYECKH MOAU(PHUIIMPOBAHHBIX TEPANICBTHUECKUX KIETOK, 3((HEKTHBHOMY IS
OOCTWKEHHSA TPeOyeMoro NpOPHIAKTHIECKOTO pe3ynbraTa. Kak mpaBuio, He
HEOOA3aTeNbHO, TMOCKOIBKY TPOQUIAKTHUECKYIO 103y BBOIAT CyOBEKTaM [0
BO3HUKHOBCHHS 3a00JICBaHHMsI WM HAa OoJiee paHHEH CTaauH 3a00JCBaHUA,
npodumakTauecku  APPEKTHBHOEC KOJIHMYECTBO MEHBIIE, YEeM TEPANeBTHYCCKH

3¢ PEeKTHBHOE KOTHYECTBO.

«TepaneBTHuecku s dexTrBHOE KOJIMYECTBOY TE€HETHYECKH
MOTU(ULIUPOBAHHBIX TEPATIEBTUIECKUX KIETOK MOXKET BapbHPOBATh B 3aBHCHMOCTH
OT Takux (PaKkTOpoB, Kak cTaTyc 3a0ONeBaHMA, BO3pPacT, MOJI M Macca Teja
WHAMBHUIYYMa, W CIOCOOHOCTh CTBOJOBBIX KIETOK W KIIETOK-TIPEAIIECTBEHHHKOB
o0ecrieunBaTh Y HHIUBUAyyMa TpeOyemblid OTBET. TepameBTH4ecKH 3(QexTHBHOE

KOMUYCCTBO TAKXKCE MPCACTABIACT cOo00M KOIMUYCCTBO, IMPHU HCITIOIb30BAHUHW KOTOPOTO
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OnmaronpuATHBIE TepaneBTHIECKHE 3(PPEKTH MEPEBEITUBAIOT KAKHE-THOO TOKCHYECKHE
nu naryOHbIe 3QQeKTh BUPyca WA TPAHCAy MPOBAHHBIX TEPANIEBTHUYECKHUX KIIETOK.
Tepmun «repaneBTHUeckH 3((EKTHBHOE KOJIUYECTBO» BKIIOYAET KOJIHYECTBO,
3¢ dekTUBHOE IS «JIEUYEeHUs» CcyObekra (nanpumep, maumeHta). [lpm Ha3HAueHUH
TEPaneBTUYECKOTO KOJIMYECTBA TOYHOE KOJMYECTBO [UIA BBEACHUS KOMIIO3HMIIMN
COTJIACHO HACTOSIIEMY H300PETEHHIO MOKET OBITh OMPEJENIEHO JIEYAIlMM BPAavoOM C
V4€TOM WHIUBUAYANbHBIX PAa3M4YMi BO3pacTa, MacChl Tela, pa3Mepa OIMyXOIIH,
CTETIEHH WMH(EKIUU WM METacTa3HpOBAHHS, M COCTOSHUS TaipeHrta (cyobekra). B
LEJIOM, MOXKHO YTBEP:KAaTh, 4TO (hapMaleBTUYECKas KOMIIO3ULMSA, coaep:kamas T-
KIETKH COTJIACHO OIMCAHWI0O B HACTOSLIEM JOKYMEHTE, MOJKET BBOJMUTHCS B
JO3UPOBKE, COOTBETCTBYIOLICH 10% — 10" kneTok/Kr Macchl Tela, MPEANOYTUTEIIBHO,
10° — 10° KIIETOK/KT MACCHI TeJIa, BKIFOYAs BCE IEIOUHCICHHbIC BAPUAHTHI B IIpeaeax
VKa3aHHbIX Juana3zoHoB. KonMuecTBO KIETOK 3aBHCUT OT KOHEYHOM LIETH
MPUMEHEHUST KOMITO3UIMM, a TAaKXke OT THIMA BKIIOYEHHBIX B €€ COCTAaB KIIETOK.
CormacHO BapuWaHTaM NPUMEHEHHS, TMPEIOKEHHBIM B HACTOSAIIEM H300PETCHHH,
KJIETKH, KaK MPaBUIIO, HAXOIATCA B 00BEME, COCTABIAIOMEM | JI MM MEHEE, MOTYT
HAXOJHUTHCI B 00beMe, cocTaBiraromeM S00 M wu MeHee, wid gaxe 250 mur, wiu 100
MJI, WIH MeHee. Takum 0Opa3oM, IUIOTHOCTh TPeOyEeMBIX KIETOK, KaK IPAaBHIIO,
npessimaer 10° kneTok/mi, 06brarO mpesbimaet 107 KIETOK/MII, OOBIMHO COCTABIACT
10® keTox/MT Wit Gomee. KITHHIYECKH peNeBaHTHOE KOMHYECTBO HMMYHHBIX KIIETOK
MOJKET OBITh PA3JENICHO I MPOBEICHNAS MHOTOKPATHOTO BIIMBAHUS, B COBOKYITHOCTH
COCTaBJIASL WM MPEBBIMAS KOJIAYECTBO 105, 106, 107, 108, 109, 1010, 10" wmm 10"
kieToK. COTNTaCHO HEKOTOPHIM ACTIEKTaM HACTOSMIETO H300PETEHUs, B YaCTHOCTH,
MTOCKOJIBKY BCE HWH(Y3UPOBAHHBIE KIETKH OyAyT TIEPEHANPABIIEHBI Ha KOHKPETHBIH
LEeJNeBOM aHTHTeH (Hanpumep, NETKYIO LEMb K WIA A), MOTYT BBOJHUTHCS MEHBIIHE
KOJIMYECTBA KJIETOK, B THAITA30HE 10%/xr (106-1011 Ha OJHOTO marpeHTa). Kommosurmu
¢ CAR-skcmipecCHpYIOIIUMH  KIIETKAMH MOTYT BBOJHTHCS HEOJHOKPATHO B
JAO3UPOBKAX, HAXOMANINXCS B MPEIEIaX YKA3aHHBIX auana3zoHoB. KileTku MOryT OBITH
AJTOTCHHBIMY, CHHTCHHBIMH, KCEHOTCHHBIMH WM AyTOJIOTHYHBIMHU /I TIALMECHTA,
MOJIy4aromero Tepamuio. [Ipn HEOOXOOWMOCTH JIEYEHHE MOJKET TAaKKe BKIIOYAThH

BBeJIEHHE MUTOTeHOB (Hanpumep, DI'A) wmm mUMEPOKUHOB, IMTOKWHOB W/WIH
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xeMOKuHOB (nanpumep, UOH-y, WJI-2, NJI-12, ®HO-ansda, NJI-18, m ®HO-0eTa,
I'M-KC®, WJI-4, NJI-13, FIt3-L, RANTES, MIPla u T.1.) cOTacHO ONMHMCAHHUIO B

HACTOAIICM TOKYMCHTC JJIA YCHUIICHUA WHAYKIIHU HMMYHHOT'O OTBCTA.

B 1memoM, KOMIO3WIMM, COAEp)KAIHE KIETKH, AaKTHBHPOBAHHBIE U
Pa3MHOKEHHBIE COTJIACHO OTMHMCAHUIO B HACTOSIIEM JOKYMEHTE, MOTYT MPUMEHATHCA
NP JICUEHUH W TPEJOTBPAIICHUN 3a00TEBAHHMM, BOZHHUKAIOUINX Y WHAHUBHIYYMOB C
WMMYHHOM HEJIOCTATOYHOCTHIO. B wuacTHOCTH, kKommosuimu, conepkamme CAR-
Moau(pUIUpOBaHHBIE T-KIETKH, TPEIyCMOTPEHHBIE HACTOAIIUM H300pETEHHEM,
WCTIOJIb3YIOT TIPH JICYEHUH B-KIIETOYHBIX 3JT0KA4€CTBEHHBIX HOBOOOpa3oBaHui. CAR-
MOIU(PHUIMPOBAHHBIE T-KIETKH COTJIACHO HACTOALIEMY HM300PETEHHIO MOTYT
BBOJUTBHCA JIUOO OTHENBHO, JIMOO B BUAE (PapMAEBTUYECKON KOMIIO3HIIMH B
KOMOWHAIIMU C HOCUTESIMH, Pa30aBUTEISIMH, BCIIOMOTATETbHBIMH BEIIECTBAMH W/HITH
JAPYTUMH KOMIIOHEHTAMH, TaKUMH Kak MJI-2 unu apyrue HUTOKWHBI WK IO JIALAN
kieTok. CorjgacHO KOHKPETHBIM BapHaHTaM pealld3allud  IPeayCMOTPEHHBIC
HACTOSIIUM H300peTeHHEeM (hapMaLEBTUYECKHE KOMITO3HUIIHH COAEPKAT HEKOTOPOE
KOJIMYECTBO TCHETHYECKH MOIU(PUIIMPOBAHHBIX T-KIIETOK B KOMOHHALIMH C OJTHHUM WITH
Ooonee (apmaneBTHYCCKH WIA (PU3HONIOTHYCCKH TPUEMIIEMBIMA HOCHTEJISIMH,

p2136aBI/ITeJI$IMI/I WK BCIIOMOT'aTCJIIbHBIMU BEIICCTBAMH.

dapmaneBTHUECKHE KOMIIO3HIMH COTJIACHO HACTOAIIEMY H300PETEHHIO,
comepxamme mnonyminuio  CAR-skcnpeccupyrommx HMMYHHBIX 3¢ (eKTOpHBIX
KIIETOK, TaKUX Kak T-KJIETKH, MOTYT coAepkaTh Oydepsl, Takue KaK HEWTPaTbHBIH
3a0yepeHHBIN CONIeBOM pacTBOp, 3a0ydepeHHbrit hochaTom COIEBOM PaCTBOP H T.IL.;
VTIIEBOIBI, TAKHE KAaK TIFOKO3a, MAHHO3a, CaXxapo3a WK JACKCTPAHBL, MAHHHT, OCJIKH,
MOJIMMENTUABl WJIM  AMUHOKHUCIOTHI, TaKHe€ KaK [JIMIHMH, aHTHOKCHIAHTBHI;
XeNaTHupyromue areHTsl, Takue kak DJTK wnm rayTaTHoH; axpioBaHTHI (Hanpumep,
THIPOKCHJ AQFOMHUHUSA), W KOHCEPBAHTHL. KOMITO3WIIMK COTJIACHO HACTOALIEMY
W300PETEHUIO TIPEANOYTHTENBHO TPEACTABIEHBI COCTABAMH I MAPEHTEPATHHOTO
BBEJICHUA, HaIpumep, BHYTPHUCOCY AMUCTOTO (BHY TPHBEHHOTO WU

BHY TPHAPTEPHAIIBHOTO), BHY TPHOPIOIIWHHOTO WITH BHY TPUMBIIIEYHOTO BBEICHUS.
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Kunkve  apmameBTHUECKHE  KOMIO3HIMH, KOTOPBIE  MOTYT  OBIThH
MPEICTABIIEHBI PACTBOPAMH, CYCIIEH3WAMH WIH JIPYTHMH TOAOOHBIMH (popMammu,
MOTYT BKIIIOYaThb YTO-THOO OJHO WM OO0llee W3 CIIEAYIOMETO: CTEPHIbHBIC
pa30aBUTENH, TaKWe KaK BOJA /IS WHBEKIMH, COJIEBOM PAcTBOP, MPEAMOYTUTEIIHHO
(PU3HOIOTHYECKUH COJNIEBOM PACTBOP, pPacTBOp PuHTEepa, HW30TOHUYECKHUU XJIOPHUI
HATpUs, HEJETy4YHE Macia, TaKHe KaK CHHTETHYECKHE MOHO- WM JHTJIULEPHIBL,
KOTOPBIE MOTYT CIYKHTh B Ka4€CTBE PACTBOPHUTENS WM CYCIECHAHPYIOIMIEH CPEB,
MOJIMATUIICHTTIUKONM, TJMIEPHH, TPONUICHITIUKONb WIH JPYyTHE PACTBOPHUTEINH;
aHTHOAKTEPHATIbHBIE AareHTHl, TAaKWE KAaK OCH3WIOBBIM CHHMPT WM METWUINapaleH;
AHTHOKCHUJAHTBL, TaKHE KaK AacKOPOMHOBAas KHCJIOTAa WM OUCYIb(UT HATPUS;
XENIATHPYIOLINE areHTHI, TAKHE KAK dTHICHAHAMUHTETPAYKCYCHAs KUCIIOTa; OyQeps,
TaKWE KaK aleTaThl, DUTPaThl WK (GocdaTel, U areHTHI IS KOPPEKIUH TOHHYHOCTH,
TaKUE KaK XJOPHJ HATpus WM AekcTpo3a. CocTaB Juid NMapeHTEPaIbHOIO BBEACHUA
MOKET OBITh 3aKIOYEH B AaMIlyJl, OJHOPA30BbIe INMIPHUIBI WIA MHOTOJ030BBIE
(makoHBI, HM3TOTOBIIEHHBIE W3  CTEKIa WIM  IUlacTuka.  Hbermpyemas

q)apMaI_[eBTI/I"IeCKaSI KOMITO3UIIKA MPEATTOUYTHTCIIbHO ABJIACTCA CTCpHJIBHOfI.

CornacHO KOHKPETHOMY BapHAHTY PEATM3alUH NPEIyCMOTPEHHBIE HACTOSIIHM
W300peTeHHEM KOMITO3HIIUU COMEPKaT 3P (HEKTHBHOE KOJTHYECTBO SKCIPECCHPYFOTIHX
CAR mMMyHHBIX 3()(PEKTOPHBIX KIETOK, OTAEIBHO WM B KOMOWHAIIWH C OJHUAM HITH
Oonee TepameBTHYECKUMH areHTaMH. COOTBETCTBEHHO, KOMITO3MIIMH, COJEPIKAIIHe
skcnpeccupyromue CAR  ummyHHBIE 3((EKTOPHBIE KIETKH, MOTYT BBOIHUTBCS
OTACIIPHO WJIM TIPUMEHATHCS B KOMOWHAIIMHM C JPYTHMH H3BECTHBIMH BapHAHTAMHU
JICUYEHUS] PAKOBBIX 3a00JICBaHMI, TAKAUMH KaK Jy4deBas Tepamus, XHUMHOTEPAIHs,
TPAHCIUTAHTAIIMSA, WMMYHOTEpANHsA, TOPMOHANbHAA Tepanus, (POToTHHAMHYECKAS
Tepanmus ¥ T.0I. YKa3aHHbIE KOMITO3WUIUH MOTYT TaKXKe BBOAUTHCA B KOMOHWHALIUU C
AHTHOMOTHKAMH. Takue TEepareBTHYECKHE AareHThl MOTYT TPUMEHATBCA B XOJE
OOMIETIPU3HAHHOTO B JAHHOM OOJIACTH TEXHHKH CTAHAAPTHOTO JICUYEHHUS KOHKPETHOTO
O0JIE3HEHHOTO COCTOSTHHS COTJIACHO OTMMMCAHHIO B HACTOSINEM JOKYMEHTE, HATIPUMED,
KOHKPETHOTO  PaKOBOTO  3a0oneBaHuWs. [lpumepbl  OXBauY€HHBIX  HACTOSIIAM
HW300pETEHHEM TEPANEBTHYECKAX AreHTOB BKIFOYAIOT LUTOKHHBI, (DaKTOPBI POCTa,

CTEPOHIBI, HIIBC, DMARD, MMPOTUBOBOCIIATIUTEIbHBIC CpeacCTBa,
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XUMHUOTCPAINICBTHYCCKHC CpCacTBa, PaauoOTCParnCBTHICCKUC CpEaAcTBa,

TCPANCBTHICCKUC AHTHUTCIA, UIIH JPYTHUC aKTHBHBIC U BCIOMOTATCIIbHBIC arCHTBI.

CornacHO HEKOTOPHIM BapHAHTaM pPEaM3aldd KOMITO3HUIMH, COACPIKaIIue
CAR-3kcnpeccupyromue UMMyHHBIE 3()()EKTOPHBIE KIIETKH COTJIACHO OTHCAHUIO B
HACTOALIEM JOKYMEHTE, MOTYT BBOAMTBCA B COUYETAHHM C JHOOBIM YHCIIOM
XUMHOTEPATIEBTUIECKUX areHTOB. WmrocTpaTuBHBIE MPHMEPHI
XUMHOTEPANEBTUYECKUX AareHTOB BKIIOYAIOT ANKWIMPYIOIIHWE AareHThl, TaKHe Kak
tnotena W umkinopochamun (LIMUTOKCAH™); ankuncynbdoHATBL, TaKHE Kak
oycynban, ummpocynbpaH u TUNOCYIb(aH; a3UPUAWHBI, TaKHE Kak OEH300Ta,
KapOOKBOH, METYpPEIONa, U YPeaona; STUICHUMUHBI M METUIIAMEIaMHHBI, BKIIOYas
aNTPETAMUHOBYIO, TPUATUIICHMEIAMHHOBY 10, TpudTHIIEH(OCHOPAMHUIHYIO,
TPUATHIEHTHODOCHOPAMUTHYIO U TPUMETHIIOIOMEIAMHUHOBYIO TPYIITY; MyCTapPTEHBI,
TaKWE Kak XJopamOymui, ximopHadasuH, xoimodochamua, sctpamyctus, udochamus,
MEXJIOPITAMUH, MEXJOPITAMHHA OKCHAA THAPOXJIOPUA, MemdanaH, HOBIMOWXHH,
(deHecTeprH, NPEeTHUMYCTHH, TpodochaMua, ypaMyCTHH; HUTPO3OMOYEBHHBI, TAKHE
KaK KapMYyCTHH, XJIOPO30TOLWH, (HOTEMYCTHH, JIOMYCTHH, HAMYCTHH, PaHHUMYCTHH,
AHTHOMOTHKH, TAKUEC KaK aKJIAIMHOMHIIMHBI, AKTHHOMHIIMH, ayTPAMHUIIUH, a3aCEPHH,
ONCOMHIIMHBL, CAKTHHOMHIIHH, KaJIMXCAMHIIMH, KapaOWIMH, KapMHHOMHIIHH,
Kap3uHO(HIHH, XPOMOMHIIMHBI, TAKTHHOMHIHUH, JayHOPYOHIIMH, NETOPYOHIHH, 6-
nua3o-5-okco-L-HopneniumH, TOKCOPYOHIIHH, SMUPYOHIIHH, 330pyOHIIHH,
WIApYyOWIIMH,  MapCEUTOMHIIMH,  MHTOMHIIMHBI,  MHKO(EHOJIOBas  KHCIIOTA,
HOTAJIAMHUIIAH,  OJUBOMHIIMHBI,  TEIUIOMHUIHH, TMOTQUPOMHIHH,  ITyPOMHIIHH,
KBEIAMUIIMH,  POJOPYOMIIMH, CTPENTOHWUTPHH, CTPENTO30LMH,  TyOepIHIUH,
yOEHHMEKC, 3MHOCTATHH, 30pyOHIIMH; aHTUMETAOOIUTHI, TAKHE KaK METOTPEKCaT U 5-
dropypammnmn  (5-FU); awnamoru ¢onmmeBOH KHCIIOTBI, TaKHWE KaK JCHONTEPHH,
METOTPEKCAT, TTEPONTEPHUH, TPUMETPEKCAT, aHAJIOTH TIyPHHOB, TaKHE Kak
¢bayaapaObuH, 6-MepPKanTOMypPHH, THAMHIIPHH, THOTYAaHWH, AHAJIOTH MHPHUMHIHHOB,
TakWe KaK aHOWTAaOWH, Aa3aluTHAWH, O6-azaypuauH, Kapmodyp, nUTapaOuH,
TUAC30KCUYPHIWH, TOKCH(ITypuanH, YHOIMTAOWH, (iaokcypuauH, 5-FU; aHIporeHsr,
TaKHE KaK KaJIyCTEPOH, APOMOCTAHOJIOHA MPOIHOHAT, 3IMMUTHOCTAHOJ, MEMUTHOCTAH,

TCCTOJIAKTOH, YTIHCTAKONIIHUC (1)YHKI_[I/II/I HaAImO4YCYHHUKOB CpCACTBA, TAaKHUC KakK
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AMHHOTTTYTETUMH/I, MHTOTAH, TPUJIOCTAH; CPEJCTBO I BOCTIONIHEHHUS COJEP’KAHUS
(dhonreBO KUCIOTHI, TAKOE Kak (PPONMHOBAS KHCIIOTA;, alleTNIaTOH, anbaodochamuaa
TJIMKO3HJ;, AMHUHOJEBYJIMHOBAS KHCJIOTA; aMCAKpHWH, OecTpaOynun, OW3aHTPEH;
spatpekcat, nedodaMuH, AEMEKONIWH, IHA3HKBOH, >S(IIOPHUTHH, >JUTHIITHHUST
alneTar; STOTTIOLMA, HUTPAT TajUIWA;, TUAPOKCUMOYECBHHA, JICHTUHAH, JOHUIAMUH;
MHUTOTYa30H; MHUTOKCAHTPOH, MOIKAAMOJ, HHUTPAKPHUH; TEHTOCTATHH, (PECHAMET;
NUpapyOuIMH, MOA0DUIIIMHOBAS KUCIIOTA, 2-3THATHApPA3HI; mpokapOasuH, PSK®;
pasokcan; cuzo(upaH; CIUPOTEPMAHUI; TEHYa30HOBasA KUCIOTA;, TPHUA3UKBOH; 2,2',2"-
TPUXJIOPTPUSTUIIAMUH,  YPEeTaH,  BHHIEC3WH;  JaKkapOa3uH,  MaHHOMYCTHH;
MUTOOPOHHUTON, MUTOJAKTON, MUIOOPOMAaH, TalMTO3UH;, apaOuHO3un («Ara-Cy);
nukiopochamMua; THOTENA; TaKCOUAb, HanpuMep, nakmurakcen (TAKCOJI®, Bristol-
Myers Squibb Oncology, IIpuncton, Hero-/Ixepcu) u gonerakcen (TAKCOTEP®.,
Rhne-Poulenc Rorer, AnTonu, ®@panums); XmopaMOyIuiT, TeMIMTA0NH, 6-THOTYaHHH;
MEPKANTONYpPUH, METOTPEKCAT, aHaJOrd IUIATUHBI, TAaKUE KaK IMCIJIATHH H
KapOoIUTaTHH, BUHONMACTHH; TuTaTHHA; 3Tono3ux (VP-16); ndochamun; mutomunun C;
MHUTOKCAHTPOH, BHUHKPHUCTHH, BHHOPEJIOWH, HABETHOWH; HOBAHTPOH, TEHHUIIO3HJ,
JAYHOMUIIMH, aMWUHONTEPHH; Kcemoaa, woaHapoHat; CPT-11; wuHrHOHTOP
tommon3omepaszpl  RFS  2000; mudropmerwnomutun (DMFO); mnpowmsBogHbe
PETHHOEBOW KHCIIOTHI, Takue Kak TaprpetuH™ (Oekcaporen), I[lanpeTurn™
(aTUTPETHHOWH); OHTAK™ (meHuITeHKHH-TH(TUTOKC); 3CMEPAMULIUHBL;
KarenuTaOuH; U (papManeBTUYECCKH TPUEMIIEMBIE COJTH, KHCIOTHI WA TPOHU3BOTHBIC
MOOBIX W3 BBINICTIEPEYHCIICHHBIX AareHTOB. Takke B YKAa3aHHOE OIpPEIEICHHE
BKITIOYCHBI AHTHUTOPMOHAJIPHBIE Aar€HTHI, JEHCTBHE KOTOPHIX 3aKIFOYAETCS B
PETYIIWN UK HHTHOUPOBAHUH JEHUCTBUA TOPMOHOB HAa PAKOBBIE 3a00JIEBAHUS, TAKHE
KaK AaHTUACTPOTEHBI, BKJIIOYAIOIIWE, HANMPUMEP, TaMOKCH(EH, paloKCudpeH,
WHTHOUpYIonIre apomarasy 4(5)-uMunazonsl, 4-rUIPOKCUTAMOKCU(EH, TPHOKCU(EH,
keokcuder, LY 117018, onanpucton, u Topemuden (PapecToH); U aHTH-aHIPOTEHEI,
Takue Kak (QIyTaMuna, HUIYyTaMuzd, OWKaIyTaMUA, JCHNPOIWA € TO3CPENHH, H
(apMameBTUYECKH TPUEMJIEMbBIE COJH, KHCIIOTHI WM TIPOW3BOJHBIE JIHOOBIX U3

BBIIICTICPCYUCTICHHBIX arCHTOB.
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[upokuit psg APYyrUX TEPANEBTHUYECKUX AareHTOB MOXKET TMPUMEHATHCS B
COUYETAaHUM C KOMIIO3UIMSMHU, OMUCAHHBIMH B HacTosmieM AokymeHTe. (CormacHo
OJTHOMY BapHaHTy pealh3alMi KOMIO3HLMIO, coaepkamyto CAR-3kcnpeccupyroniue
HUMMYyHHBIE 3((EKTOPHBIE KJIETKH, BBOIIT C TPOTHBOBOCIAIMTEIBHBIM are¢HTOM.
[IpoTuBOBOCTIATUTEIPHBIE AT€HTHI WJIM JIEKAPCTBEHHBIE CPEACTBA BKIIIOYAIOT, HE
OTPAHUYMBAACH TIEPEUUCIICHHBIMH, CTEPOHIbI W TIIOKOKOPTHKOHWIBI (B TOM YHCIE
OeramaTa3oH, OYJECOHHUJ, NEKCAMETa30H, THAPOKOPTH30HA ALETAT, THAPOKOPTH3OH,
METHIIIIPEIHU3O0NIOH, TPEAHU30JI0H, NPEIHU30H, TPHUAMIIMHOJIOH), HECTEPOMIHBIC
MPOTUBOBOCTIANIMTEIbHBIE JiekapcTBeHHbIE cpeacTra (HIIBC), Brimodaromue acupuH,
noymnpodeH, HAMPOKCEH, METOTPEKCAT, Cynbdacanasut, aeIyHOMHU/, HATIPABICHHbIC

npotuB PHO meaukamenTsl, nukaodochamus u MUKO(EHONAT.

Hpyrue npumepst HIIBC BpIOHparoT U3 rpynmsl, cocTosmed u3 uoynpodeHa,
HATIPOKCEHA, HAMPOKCEHAa HaTpus, WHruoOmTopoB Cox-2, Takmx kKak VIOXX®
(podexokcud) 1 CELEBREX® (1ienexkokcn0) u cuanmminatoB. [IpuMepbl aHATBIe THKOB
BBIOMPAIOT M3 TPYIIIBI, COCTOSAMIEH U3 aneTaMMHO(EHA, OKCHUKOJOHA, TPaMaI0ia M
ruapoxsiopuaa nponokcudena. [Ipumepsr TIFOKOKOPTHKOUIOB BRIOMPAIOT U3 TPYTIIIHI,
COCTOSIEN M3 KOPTHU30HA, JACKCAMETAa30HA, THAPOKOPTH3OHA, METHIITPETHHU3OOHA,
MPEeIHU30JI0HA WIH TpeaHu30Ha. [lpuMepsr MOIUPHUKATOPOB OHOIOTHYECKOTO
OTKJIMKa BKIIOYAIOT MOJIEKYJIBl HAMpPABIIEHHOTO JCHCTBHA TIPOTHB MapKEPOB
KIIETOYHOU TIoBepXHOCTH (Hanmpumep, CD4, CD5u T.1.), HHTHOUTOPHI IIUTOKUHOB,
takue Kak aHtaroHucTel ®HO (nanpumep, stanepuent (OQHBPEJI®), amanumymab
(XYMUPA®) u wnpmukcumad (PEMUKEN]I®), HHTHOMTOPH XEMOKHHOB U
HHTHOUTOPBI  MOJEKYJT aare3ud. Moaupukatopel OHOJOTHYECKOTO  OTKITMKA
BKITIOYAFOT MOHOKJIOHAJTbHBIE AHTHUTENA, 4 TAKKE PEKOMOMHAHTHBIE (DOPMBI MOJIEKYI.
[Tpumepsr BMAPII BrmouaroT asatuonpuH, IWKIOQochaMua, IHKIOCTIOPHH,
METOTPEKCaT, TEHUIWUIAMAH, Je(IyHOMuUA, cymbdacanasvf, THAPOKCHXJIOPOXHH,
30JI0TO (7151 IEPOPATBHOTO BBEACHUSA (aypaHO(HH) U BHY TPUMBILIIEYHOTO BBEICHUS) H

MHUHOIIMKIIUH.

NnmocTpaTuBHBIE TPUMEPBI TEPANEBTUYECKUX AHTUTEI, MOAXOMANINX I

komOuHUpoBanus ¢ Hecymumu CAR  momudummpoBanapiMu  T-kjaeTKamwy,
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NpPeIyCMOTPEHHBIMH HACTOSAINUM HW300PETCHHEM, BKIIFOYAIOT, HE OTrPAHHUYHUBAsCH
MepeUncacHHbIME,  OaBUTyKcHMMaO, OeBamm3ymad  (aBacTuH), OHWBaTYy3yMao,
OmMHaTyMOMa0, KOHAaTymMyMaO, Jgaparymymad, OyJIurotrymad, Aaretry3yMmao,
nanoTy3ymao, snmotysymad (HulLuc63), remry3zymad, uOputyTOMad, HWHIATYKCHMAO,
WHOTY3yMa0, JIOPBOTY3yMal, JyKaTymMymad, MUIaTy3ymMad, MOKCETYMOMao,
okapary3yma0, odarymymad, PpHTYKCHMAa0, CHITyKCHMa0, TEnmpoTymMyMald |
yOomTyKkcuMao.

CornacHO HEKOTOPHIM BapHAaHTAM PEANH3AlMU ONHMCAHHBIE B HACTOALIEM
JOKYMEHTE KOMIIO3ULIUM BBOJAT B COYETAHMH C LIMUTOKUHOM. [lon «IIMTOKMHOM» B
HACTOSAIIEM  JOKyMEHTE TMOJpasymMeBaeTcss OoOmmi TepMHH Ui OEJIKOB,
BBICBOOOKAAEMBIX OJHOHM MOMYJIIIIHEH KIETOK M ACHCTBYIONIMX HA IPYTYIO KIETKY
KaK MEXKKJIETO4YHble Meauatopbl. [IpumepamMu TakuX IMTOKMHOB  SBIIAIOTCA
MUM(OKUHBI, MOHOKHHBI M OOBIYHBIC TIOJMIENTHAHbIE TOPMOHBL L[UTOKHUHBI
BKIIIOYAET TOPMOHBI POCTa, TaKHe Kak TOPMOH pocTa 4YeloBeka, N-
METHOHWJIUPOBAHHBIH TOPMOH pOCTa 4YeJIOBEKAa W OBMHA TOPMOH POCTa;
MApPaTHPEOUAHBIA TOPMOH, THPOKCHH; WHCYJIMH, TPOWHCYJWH, PEIaKCHH;
MPOPETAKCHH; TIIHKOTIPOTECHHOBBIE TOPMOHBI, TaKHE KaK (POJUTHKYJIOCTUMYTHPYFOTIIHN
ropmoH (DCT'), Tupeorponnbiii TopmoH (TTI) m morennusupyrommii ropmon (JII);
dbakTOp pocTra remaTomMToB; (¢akrop pocta (HHUOPOONACTOB, TMPOJIAKTHH,
TJIANCHTAPHBIN JIAaKTOTEH, (DaKTOp HEKpo3a omyxoi ambda u Oera; MIOIEPOB
WHTHOUPYIONINH (PAKTOp; CBA3aHHBIA C TOHAJOTPONHHOM TENTHJ MBIIIH, WHTHOWH;
aKTHBHH, (PaKTOp poCTa SHIAOTETUS COCYAOB;, WHTErpuH; TpomOomodTHH (TPO);
¢dakroper pocta HepBoB, Takue kak @OPH-Oera; dakrtop pocra TpOMOOIMTOB;
tpancopmupytomme ¢akropel pocra (TOP) takue xak TOP-ansdpa u TOP-6era;
uHCyMHOMo100HkIe (hakropsl pocta | u II; spurponmostun (EPO); ocrennaykTuBHBIE
¢dakroper;, wHTepdepoHBI, Takue Kak wuHTepdepoH-anbda, Oera, W TramMma;
kononuectTumympyromue paktopsr (KCD), Takme kak makpodarampapii KCO (M-
KC®); rpanymormurapao-makpodarampusii KCO (I'M-KC®); u rpaHyIonuTapHbId
KCO (I'-KC®); unrepnetikunpr (1J1), takue xak WUJI-1, UJI-1-amsda, UII-2, UJI-3,
WJi-4, Wi-5, Wi-6, WJj-7, Wi-8, WI-9, UJ-10, WI-11, WJ-12; WJI-15, UJI-21,

dbakTop Hekposza omyxoym, Takod kak DOHO-ampdpa wmmu DHO-Gera; u apyrue
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MOJMNENTAAHBIE (PAKTOPBI, BKIFOYAIOIIHE JeHKo3-uHrHOupyrommii ¢akrop (LIF) u
kit-murang (KL). B HacTosmem mOKyMEHTE TEPMHH «IIUTOKHH» BKIFOUAET OCIKH,
MPOUCXOAAIINE W3 TPHUPOJHBIX HMCTOYHHUKOB WM M3 KyJIbTYPbl PEKOMOWHAHTHBIX
KIETOK, a4 TaKke OWOJIOTHYECKH  AaKTHBHBIE  OSKBHUBAJICHTHI  MPHUPOIHBIX

MOCJIE0BATEIbHOCTEH IIUTOKUHOB.

CornacHoO KOHKPETHBIM BapHaHTaM pEAIHU3aLMU C MPUMEHEHHEM TEXHHK
MOJIO’KUTETBHOTO MITM OTPHULIATENIHHOTO 0TOOPA MOYKET OBITh JOTIOJHUTETHHO BBIIENIECHA
KOMIIO3UIIUS, COJAEpIKaIias NpeaycMOTpeHHble HactosmuMm uzooperenuem CAR T-
KJIETKH, KyJIbTHBUpyeMble B mpucyTcTBHH uHruOuTopa PI3K cormacHo ommcanuio B
HACTOSINEM JOKYMEHTE, M JSKCIPECCHPYIOIIHE OJWH WIH OoJee |3 CIEAYIOMHNX
mapkepos: CD3, CD4, CD8, CD28, CD45RA, CD45R0O, CD62, CD127 u HLA-DR.
CornacHo 0JJHOMY BapHaHTy PEaM3aLMU C IPUMEHEHHEM TEXHHK MOJIOKUTEILHOTO WU
OTPULIATENIFHOTO OTOOpPAa JOMOJHHUTENIBHO BBIIEIIOT KOMIIO3HLHIO, COEPIKALIYTO
crenurIecKy o CyOrmonmy im0 T-KIIETOK, SKCIPECCUPYIOIUX OIWH WM Oojiee W3
MapKepoB, BEIOpAaHHBIX U3 rpymsl, cocrosmer u3 CD62L, CCR7, CD28, CD27, CD122,
CD127, CD197; u CD38 wmu CD62L, CD127, CD197 u CD38. CornacHo pa3jiHyHbIM
BapUaHTAM pEaTU3alMd KOMIO3UIMH HE SKCIPECCUPYIOT WM 10 CYIIECTBY HE
IKCIPECCUPYIOT OJMH MM Oojiee U3 cieayromux Mapkepos: CD57, CD244, CD160, PD-
1, CTLA4, TIM3 u LAG3.

CormacHO OJHOMY BapHaHTy PEATM3alMH SKCIPECCHS OJHOTO WM Oojee M3
MapKepoB, BBIOPaHHBIX W3 Tpymsl, coctosmier 3 CD62L, CD127, CD197 u CD38,
BO3pacTaeT 10 MEHbIIEH Mepe B 1,5 pasa, mo meHpnie Mepe B 2 pasa, 10 MEHBLIEH Mepe
B 3 pasa, Mo MeHpIIEW Mepe B 4 pas3a, O MEHBIIEH Mepe B 5 pas, Mo MEHbLIEH Mepe B 6
pas3, Mo MEHbIIEX MEPE B 7 pa3, MO MEHbBIIEH Mepe B 8 pa3, MO MEHbIIEH Mepe B 9 pas, no
MeHbIed Mepe B 10 pas, mo MeHbIer mepe B 25 pa3 wim Oojiee TIO CPaBHEHHIO C
nonysaime T-KIeToK, aKTHBHPOBAHHBIX M PAa3MHOKEHHBIX B OTCYTCTBHE HHTHOHTOPA

PI3K.

CormacHO OJHOMY BAapHAHTY PEAM3AIMH SKCTIPECCHST OJHOTO WM Oojiee W3

MapKepOB, BRIOPAHHBIX W3 TPyIIbL, cocrosmeid u3 CD57, CD244, CD160, PD-1, CTLAA4,
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TIM3 u LAG3, cHwkaetcs o MeHbluei mepe B 1,5 pasa, mo MeHbLIed Mepe B 2 pasa, 1o
MEHBIIEN Mepe B 3 pasa, 0 MEHBIIEH Mepe B 4 pas3a, MO MEHBINEH MeEpe B 5 pas, 1o
MEHBIIEW Mepe B 6 pa3, 10 MEHbIIEH Mepe B 7 pa3, II0 MEHBINIEH Mepe B 8 pas, Mo
MEHbLIEN Mepe B 9 pas3, no meHblner mepe B 10 pa3, mo MeHbmiew mepe B 25 pa3 wm
0oJiee TI0 CPABHEHHIO C TIOMYJIIIMEN T-KIETOK, aKTUBUPOBAHHBIX M Pa3MHOXKCHHBIX B

npucyTcTBUM UHruouropa PI3K.
CIIOCOBBI TEPAITAN

[IpexycmoTpeHHBIE HACTOSAIINM HU300peTEeHUEM TeHETUYECKHU
MOAU(ULIMPOBAHHBIE  UMMyHHBIE  3((EeKTOpHBIE  KIETKH  OOECHEeUHBAIOT
YCOBEPIIECHCTBOBAHHBIE CIOCOOBI AJONTHBHON MMMYHOTEpAIHH U MPHMEHEHUS B
JEYCHUM CBS3aHHBIX C DB-KieTkamMu COCTOSIHMIM, KOTOpbIe BKJIIOYAIOT, HE
OTPaHUYMBASACH TEPEUUCICHHBIMH, CBA3aHHBIE C MMMYHOPETYJISLHUEH COCTOSAHHUA U

TCMaTOJOTHUICCKHUEC 3JIOKAUYCCTBCHHBIC HOB006pa30BaHH5[.

CornacHO KOHKPETHBIM BAapHAHTAM PEaTH3AIMH CHECIH(PHUIHOCTD TEPBUYHON
UMMYHHOH 3()(PEeKTOPHOM KIIETKH MEPEHATIPABILIIOT HA B-KIETKH My TeM reHETHYECKOH
MOIU(UKANNN YKa3aHHON TIEPBUYHON UMMYHHOH 3()(EKTOPHOM KIIETKH PELENTOPOM
CAR, mpeayCMOTpEHHBIM HAcTOSIIUM H300peTeHHeM. COTNTacHO Pa3TUYHBIM
BApUAHTaAM pealu3alid TPUMEHSIOT BHPYCHBIM BEKTOP [JJIsI T€HETHYECKOU
MOIU(PUKAIUA UMMYHHOH 3((EKTOPHON KIETKH KOHKPETHBIM TOJHHYKIICOTHIOM,
komupyromuM CAR, comepxkaniuii aHTUTE€HCBSI3BIBAIOIIUN JOMEH AHTUTENA MBIIIH
npotuB BCMA, kotopsiii cBs3biBaeTcs nonunentuaoM BCMA; miapHUpHBIA JOMEH;
tpancMeMmOpanubiid (TM) JOMeH, KOPOTKHH OJIMTOTIENITHIHBIA HJTH TIOTHUTICTITHTHBIN
JTuHKEp, coeauHsomuil TM-1oMeH U BHYTPUKIETOUHBINM CUTHANBbHBIM noMeH CAR;
OOWH wWiu Oojiee BHYTPHUKIETOYHBIX KOCTHMYJIHPYIOIIUX CHTHAJBHBIX JTOMEHOB, W

MEPBUYHBINA CUTHAJIBHBIN TOMEH.

CorymacHO OJJHOMY BAapUAHTY PeajH3allid HACTOSIIAM H300PETEHHEM OXBA4CH
THN KJIECTOYHOM TEpanuH, OTIMYAKIIHUNCA TEM, 4YTO T-KIETKHM TE€HETHYECKH
MoaupuumpoBansl g dkcnpeccur CAR, HameneHHOT0 Ha 3KCIPECCHPYIOIIHE

BCMA B-knetku. CornacHo npyromy Bapuanty peanusauuu Hecymue CAR k BCMA
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T-knmeTkn KymbTUBUPYIOT B TipucyTcTBUU MJI-2 1 marnOuropa PI3K mnms ynyumenus
TEPANEBTUYECKUX XaPAKTEPUCTUK U MOBBIIEHUA nepcucTeHTHOCTH Hecymux CAR T-
kierok. 3areM Hecymue CAR T-kneTku BIMBAIOT HYKJAIOLIEMYCS B 3TOM
perunuenty. WHpy3upoBaHHas KiIeTKa CHOocOOHA K KWUIMHTY —BBI3BIBAIOIIUX
3aboneBaHue B-kneTok B OpraHuM3Me pelMnHeHTa. B oTnuume oT BapHaHTOB TEparnuu
agtutenamu, npu Tepanuu HecymumMu CAR  T-kmerkaMu OHHM CIOCOOHBI K
PEIUIMKALMU in Vivo, 00ECTIEUHBAIOLIEH AOITOCPOUYHYI0 TMEPCUCTEHTHOCTh, KOTOpPAas

MOKET NPHUBOJAUTD K ITPOJIOHTHPOBAHHBIM PE3YJIbTaTaM IMPH TCPAIIAH PaKa.

CornacHO OJHOMY BapHAaHTy pEaJH3aLMH IPEIIOKEHHBIE B HACTOALIEM
n3zo0perennu Hecymme CAR T-kneTkwm MOTYT CTaOMIIBHO Pa3MHOMKATBCS in Vivo |
NEPCUCTUPOBATh HA MPOTKEHUU JJIUTEIBHOTO MepHoAa BpeMeHU. COrllacHO Ipyromy
BapuaHTy peamusammd CAR  T-KmeTkd COTrJIacHO HACTOSIIEMY HM300pPETEHHIO
pasBuBaroTCA B crierpduyeckue T-KIETKH MaMATH, KOTOPbIE MOTYT OBITh IMOBTOPHO
AKTUBHPOBAHBI JJI1 WHTHOUPOBAHHMA OOPA30BaHMA KAKHX-THOO IOTIOTHHUTEIBHBIX

OTTyXOJIEH WITH KAKOTO-JTHOO0 OITyXO0JIEBOTO POCTA.

CormacHO KOHKPETHBIM BapHAHTAM PEaTM3aldd KOMITO3HIIMA C HMMYHHBIMH
3(ppeKkTOpHBIMU  KIIETKAMH,  COACP)KAIMUMH  TMPEIYCMOTPEHHBIC  HACTOSIIHAM
m3oopererreM CAR, WHCHONB3yIOT TNpH JI€YEHHH COCTOSIHHUH, CBSA3aHHBIX C

AHOMAJILHOUM B-KJI€TOYHON aKTUBHOCTHIO.

WnnrocTpaTUBHBIE TIPUMEPHl COCTOSIHUM, JI€YEHHWE, MPEAOTBPALICHUE WU
OOJeTYCHHE KOTOPHIX MOKET OCYMIECTBIATHCA C TPHUMEHEHHEM HWMMYHHBIX
3¢} (PEeKTOPHBIX KIETOK, COACPKAIMUX MPEAYCMOTPEHHBIE HACTOSIINM H300PETEHHEM
CAR, BKIIOYAIOT, HE OrPAHUYMBASCH TIEPEUHUCIICHHBIMH. CHUCTEMHYIO KPACHYIO
BOJIYAHKY, PEBMATOMAHBIA apTPUT, THKEIAYH MHACTEHHUIO, AyTOUMMYHHYIO
TEMOJIUTUYECKYI0 aHEMHUIO, WAHOMATHYECKYIO TPOMOOIMTONEHHYECKYIO MypPIypy,
anTudochommuanapii cuaapom, Oomes3np Illaraca, 6onesns ['pefiBca, rpanynemaros
Berenepa, y3enkoBend mommaptrepuut, cuHApoMm lllerpena, O0OBIKHOBEHHYIO

My3BIPYATKY, CKIIEPOJACPMHUIO, PACCESTHHBIN CKIIEPO3, aHTH(OCHOIHUITHIHBIN CHHAPOM,
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AHIIA-accoruupoBaHHbIM BacKyJuT, cuHApoMm ['yamacdepa, Oone3np KaBacaku u

OBICTPOITPOTPECCHPYIOTIHH TIIOMEPYIOHEPPHT.

MomuduimpoBanasie HUMMyHHBIE 3((EKTOPHBIE KIETKH MOTYT TaKXKe
HAXOJUTh IPUMEHEHHE MPU PACCTPOMCTBAX IUIA3MATHUYECKUX KIIETOK, TAaKUX Kak
00J€3Hb THKENBIX IETEeH, MEPBUYHBIA WM ACCOLMHUPOBAHHBIM C HUMMYHOLMTAMHU

aMHUIION103, © MOHOKJIOHATIbHAA TaMManartus Heomnpeaenennoro 3HaueHus (MGUS).

B  Hacrosmem nOKyMeHTE TepMHH «B-KII€TOYHOE  37I0KAYECTBEHHOE
HOBOOOPa30BaHME)» OTHOCHUTCSA K THITy PAaKOBBIX 3a00NieBaHUM, oOpasyrommxcs u3 B-

KJIETOK (THI KJIETOK MMMYHHOW CHCTEMBI) COTJIACHO OTIMCAHUIO HUKE.

CornacHO KOHKPETHBIM BapHAHTaM pealu3aluy KOMIIO3HMIMH, COACPKaIlue
CAR-momgudummposanssie T-KIeTkH, peyCMOTPEHHbBIE HACTOAIIUM H300pETEHHEM,
NPUMEHSIOT TPU JICYSHUH TeMaTOJOTHYECKHUX 3JI0KAYECTBEHHBIX HOBOOOPAa30BaHUH, B
TOM YMCJIE, HO HE OTPAHUYMBAICH NEPCUUCICHHBIMH, B-KIETOYHBIX 3]I0KAYECTBEHHBIX
HOBOOOpA30BaHHM, TaKWe Kak, HAmpuUMep, MHOKeCTBeHHas wMuenomMa (MM) wm

HEXO0LKKUHCKas umpoma (HXIT).

MHoOxecTBeHHAs MHETIOMA MPEACTABIACT coboi B-knetounoe
37I0OKaYECTBEHHOE HOBOOOpPa30BaHWE MOPQOJOTHIECKA 3PENbIX IUIa3MAaTHYECKUX
KIIETOK, XapaKTePHU3YIOMIEeCsd HEOIIACTHYECKOW TpaHcopMaIMer OJHOTO KIOHA
KIIETOK YKA3aHHBIX THIOB. Y KA3aHHBIC IIA3MATHUYECKUE KJIETKH MPOTU(PEPHPYIOT B
KM u mMoryT BHEOpATHCA B COCEOHHE KOCTH M MHOTJIA B KpoBb. BapumauTel dopm
MHOKECTBEHHOH MHEIOMBI BKJIFOYAIOT MAaHHU()ECTHYI0 MHOKECTBEHHYIO MHUEIIOMY,
BSIOTEKY YO MHO>KECTBEHHY IO MHEJIOMY, TUTA3MOKJIETOYHBIN JIEUKO3,
HECEKPETOPHYI0 ~ MHENIOMY, IgD-MHEnoMy, OCTEOCKIEPOTHYECKYH)  MHEIOMY,
OIMHOYHYIO TUIA3MOIMTOMY KOCTH M S3KCTPaAMEIyJULIPHYIO IUIA3MAUTOMY (CM.,
Hanpumep, Braunwald, et al. (eds), Harrison’s Principles of Internal Medicine, 15th

Edition (McGraw-Hill 2001)).

HexomxkuHacKas mum¢poMa BKIFOYAET OOJBIIYI0 TPYTITY PAKOBBIX 3a00JIEBAHUH

muMporuToB (nerkounToB). HexomkkuHCKHEe MUM(OMBI MOTYT BO3HHKATH B JIOOOM
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BO3pacT€ W 4YaCTO XapaKTEPU3YIOTCA YBEIWYECHHBIMH OTHOCHUTEIIbHO HOPMBI
muMQpaTHIECKUMH y37IaMH, JTHXOPAaaKoH W morepei Beca. CymiecTBYeT MHOMKECTBO
TUNIOB HEXOKKMHCKOM nmmdomMbl. Hanmpumep, HexomKKHHCKas nuMpoMa MOKET
OBITh TIOZpa3ZeNiecHa Ha arpeccuBHbIe (OBICTpPOpACTyHIME) W  HWHJIOJCHTHBIC
(MeUIEHHOPACTYIIHE ) TUTIBI. XOTSA HEXO/DKKHHCKHE TUM(POMBI MOTYT IIPOUCXOAUTH U3
B-knerok u T-kineTok, B HACTOAIIEM JTOKYMEHTE TEPMUH «HEXOKKHHCKAS THM(OoMa
n «B-kneTouHas HEXOHKKUHCKas TUM(POMa» HCIOIB3YIOTCS B3auMMO3aMeHsieMo. B-
KIeTo4yHble HeXo/mKkuHCkue muMpomer (HXJI) srmouaror mumdomy bepkurra,
XPOHUYECKUN TUMQOIUTAPHBIN JIEWKO3/METKOKIETOUHYIO TUM(POIUTAPHYIO TUMPOMY
(XJUUMJLL),  muddy3Hyro  KPyHHOKIETOUHYIO  B-kinetounyio — mum¢omy,
bommukyspHyI0 THMGOMY, UMMYHOOJIACTHYIO KPYIHOKJIETOUHYI0 jmMmbomy, B-
nuM(pOONTACTHBIN JIEHKO3 W3 KIETOK-TIPEAMECTBEHHUKOB, M MaHTHHHOKIIETOYHYTO
mambomy. Jlumdombl, BOZHHUKAIOMIME TMOCTIE TPAHCIUIAHTALIMH KOCTHOTO MO3Ta WU
CTBOJIOBBIX KIIETOK, OOBIYHO TIPEACTABICHBI B-KIETOYHBIMH HEXOKKHHCKUMH

auMpoMamu.

Xpoumyeckuii  auMpormTapusiii  neriko3  (XJIJI) mpeacraBmsier  coOow
WHIOJIEHTHOE (pa3BHBAIOIICECS MEJICHHO) PAaKOBOE 3a00JieBaHWE, TPHBOJAIICE K
MEMJICHHOMY BO3pPACTaHUI0 YHUCJA HE3PENbIX JIEUKOUMTOB, HAa3bIBa€MbIX B-
muMdormTamMu, Wik B-knmeTkamu. PakoBbie KIIETKH pacTIpOCTPAHSIOTCS Yepe3 KPOBb H
KOCTHBIA MO3T, U MOTYT TaKKe MOPakaTh JTMM(ATHIECCKHE Y3ITbI WK IPYTHE OPTAHBI,
TaKkWe Kak TeueHb W cene3eHka. XJIJI B pesymbTate BBI3BIBAET HEIOCTATOYHOCTD
KOCTHOTO Mo3ra. MHorma Ha mO3gHHX cTaausax 3a00JIeBaHUS €r0 HAa3bIBAIOT

MEJTKOKJIETOYHOH TUM(OITUTAPHON JTHM(POMOHM.

CornacHO KOHKPETHBIM BapHaHTAM PEANTH3AIMH TPEIIOKEHBI  CIIOCOOBI,
BKJIFOYAIOIIHE BBEJCHUE TEPANIEBTHYECKHU 3¢ dexTrBHOTO KOJIMYECTBA
skcrpeccupyromux CAR  wumMmyHHBIX 3(Q@EKTOPHBIX KIETOK, NPEAyCMOTPEHHBIX
HACTOSIMM H300PETECHHEM, WIIH COJAEP)KANIEH WX KOMITO3WIUH HYKJAIOMEMYCS B
3TOM TALMEHTY, OTAEIHHO WM B KOMOWHAIMH C OJHHUM HWIH OONBIIUM YHCIIOM
TEPaneBTHUECKUX areHTOB. COrfacHO HEKOTOPHIM BapHaHTaM peaju3alUU KIETKH

COTJIACHO HACTOSIIEMY H300PETEHHIO MCIONB3YIOT B JICUEHUH MALUEHTOB, Y KOTOPHIX
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AMEETCA PHCK Pa3BUTHUA COCTOSIHHA, CBA3AHHOTO C AaHOMAJbHOW B-KIeTOYHOMU
AKTUBHOCTBIO, WA B-knerounoe 3JI0Ka4€CTBEHHOE HOBOOOpPa30BaHUE.
COOTBETCTBEHHO, B HACTOSIIEM HW300PETEHHH TPEUIONKEHBI CIOCOOBI JICUCHUS HITH
MPEJOTBPALLECHUS COCTOSHHS, CBI3aHHOTO C AaHOMAJIBHOM B-KIETOYHOM aKTUBHOCTEIO,
WM B-KJI€TOYHOTO 37TOKAYECTBEHHOTO HOBOOOPA30BAHUS, BKIIFOYAIONINE BBEICHUE
HY>KIAIOIEMYCSl B 9TOM CyObeKTy TepaneBruuecku 3 dexkrusaoro kommyectsa CAR-

MOAU(HULIMPOBAHHBIX KJIETOK, MPEIYy CMOTPEHHBIX HACTOSIINUM H300PETEHUEM.

B mHacToAmem JOKYMEHTE TEPMHUHBI «HHIWBUAYYM» W «CYOBEKT» YacTo
WCTIONTB3YIOTCS B3aUMO3aMEHAEMO W OTHOCSTCS K JFOOOMY SKHBOTHOMY, Y KOTOPOTO
HAOIMIO/TaeTCA CHUMIOTOM 3a00JIEBaHHSA, PACCTPOMCTBA WM COCTOSHHA, JICUCHHUE
KOTOPOTO MOXKET NMPOBOJMUTHCA C MPUMEHEHHEM T'€HHO-TEPANEBTHUECKHX BEKTOPOB,
TEPANICBTUYECKHUX CPEACTB Ha OCHOBE KJIIETOK W CIOCOOOB, OIMHCAHHBIX TAC-THOO B
TEKCTe HacToAmEro JokyMmeHta. (CoOrjacHO MPEANOYTUTENbHBIM  BapUaHTaM
peamu3anMyu CyOBEKT BKIOYAET JFOOOE JKMBOTHOE, Y KOTOPOTO HaOMIOJA0TCA
CUMIITOMBI  3a00JICBAHHS, PACCTPOMCTBA WM COCTOSHHUS TE€MATOMOITHYCCKOU
CHUCTEMBI, HAmpuMep, B-KIeTouyHOE 37T0KAYeCTBEHHOE HOBOOOpPA30BaHHE, JICYCHHE
KOTOPOTO MOKET TPOBOJMTHCS C MPUMEHEHHEM T€HHO-TEPAIEBTHYECKHX BEKTOPOB,
TEPANEBTHYECKUX CPEJACTB HA OCHOBE KJIETOK W CIIOCOOOB, OMHCAHHBIX TIE-ITHOO B
TEKCTE HACTOSAmIETO AOKyMmeHTa. [lomxonsmme cyOBeKTHI (Hanpumep, TATACHTHI)
BKJTFOYAFOT JTA0OPATOPHBIX JKUBOTHBIX (TAKUX KaK MBIIIb, KPHICA, KPOJTHK HITH MOPCKas
CBUHKA), CEIbCKOXO3IMCTBEHHBIX JKHBOTHBIX U JOMANTHUX KHUBOTHBIX WITH KUBOTHBIX-
KOMIIAHFOHOB (TaKWX KaK KOIDKA WA Cco0aka). BKIFOYEHBI TaKKe MAI[UCHTHI-
MPUMATBL, HE SBJSIONIUECS YEIOBEKOM, U, TPEAIMOYTHUTEIHHO, TAIIHECHTHI-ITIO/IH.
Tunmgaxbie CYyOBEKTHI BKJIIOYAIOT MaIHEHTOB-II0IEH C B-xneTounsiM
3JIOKAYECTBEHHBIM  HOBOOOpPA30BaHHWEM,  JIHATHOCTHPOBAHHBIM  B-KIIeTOYHBIM
3JIOKAYECTBEHHBIM HOBOOOPA30BAHHEM, MMEIOIUX PUCK PA3BUTHSA WITH CTPATAIOIIUAX

B-KkIi1eTOYHBIM 37T0Ka4€CTBEHHBIM HOBOOOPA30BAHHEM.

B mHacrosmieM MOKYMEHTE TEPMHH «IALHUEHT» OTHOCHUTCA K CYOBEKTY, Yy
KOTOpPOTO OBUIO JHATHOCTHPOBAHO KOHKPETHOE 3a00JI€BaHHME, PACCTPOWCTBO WIH

COCTOAHHEC, JICYCHHUC KOTOPOTO MOKCT TIPOBOJHUTHCA C MNPHUMCHCHHUCM TCHHO-
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TCPANICBTHICCKHUX BCKTOPOB, TCPANCBTUYCCKUX CPCACTB Ha OCHOBC KICTOK H

CITOCOOOB, OTTUCAHHBIX TE-THO0 B TEKCTE HACTOSIETO TOKYMEHTA.

B HacTosmeM JOKyMEHTE TEPMHUHBI «JICUYECHHE» WM <JICYHTH» BKIFOYAET
000N ONMarompuATHBIA WM TpeOyeMbli 3(PQeKT Ha CHMNTOMBI WM TATOJIOTHIO
3a00JI€BaHUS WM TATOJIOTHYECKOTO COCTOSHHS, MW MOTYT BKIIIOYATh JaKe
MUHHMAJIBHOE YMEHBIIEHHE YPOBHSA OJHOTO WM OOJiee€ HU3MEPAEMBIX MapKEpOB
3a00JI€BaHUS WM COCTOSHHS, JIEYEHHE KOTOPOTO MpoBOUTCA. JleueHwe Moker
HEoOA3aTeNbHO 3aJeMCTBOBATh JIMOO YMEHBIIEHHE WM OOJIETYE€HHE CHMIITOMOB
3a00€BaHUS WM COCTOSHUSA, JTHOO 3a/JE€P)KKy MPOTPECCUPOBAHUSA 3a00JICBAHUS WA
cocTosiHUs. «JleueHne» He 00A3aTENPHO YKA3bIBAET HA TMOJHYIO JIMKBUAALMUIO HIIH

H3JIeUeHHE 3a00JCBaAHUS HUITH COCTOAHM:A, WK CBA3aHHBIX C HUM CHUMIITOMOB.

B Hacrosmem JOKYMEHTE TEPMHH «IIPEIOTBPAINATHY M AHAJIOTHYHBIC
TEPMUHBI, TAKUE KaK «MPEAOTBPALICHHBII, «IIPEIOTBPAIMAIOIIUN) ¢ M.HN., OTHOCATCS
K CrmocoO0y TPEeAOTBPAINEHUs, HWHTHOMPOBAHUS WM YMEHBIICHHS BEPOSTHOCTH
BO3HHKHOBEHHS WM PEIUIUBHPOBAHUA 3a00JICBaHHS WK COCTOSHUA. OH TaKxke
OTHOCHTCS K 3aJIEP’KKE Hayvaja WM PEIUAMBa 3a00JCBAHUS WM COCTOSHHS, WA K
3aJICP’)KKE BOSHUKHOBCHHUS WM PEIUIUBHPOBAHHS CHMIITOMOB 3a00JICBAHHS WA
COCTOSTHUA. B HacToOsAImEM MOKyMEHTE TEPMHH «IPEAOTBPANICHHE» W AHAIOTHYHBIC
TEPMHUHBI TAKKE BKITIOYAIOT CHIKEHHWE MHTCHCHBHOCTH, () (eKTa, CHMITOMOB H/HITA
OpeMeHH 3a00JICBAHWS WM COCTOSHHS J0 Hadvalla WIHd PEUUANBA yKa3aHHOTO

3200/IEBAHUA WA COCTOSHUS.

[Tox TepMHHAMH «yCHIIMBATBH», «CIIOCOOCTBOBATHY», «IIOBBIMIATEY WU
«YBEITUIUBATH OOBIYHO MOIPa3yMEBAIOT CIIOCOOHOCTH KOMIIO3HUIIHH,
MPEeIyCMOTPEHHOW  HACTOAIIMM  HM300PETEHHEM,  HANpPUMEpP,  T'€HETHYECKH
Moau(pUIUPOBaHHOW T-KIeTKH WinM Bekropa, kommpyromero CAR, oGecneuuBarts,
3alyCcKaTh WM BBI3BIBATH 0OOJE€E€ BBIPAKCHHBIN (PH3HONOTHYECKHH OTBET (m.e.
3aBuCHMBbIE 3()(HEKTHI) MO CPABHEHHUIO C OTBETOM, BBI3BIBAEMBIM JIHOO OCHOBOM, JTHOO
KOHTPOJIbHOW MOJIEKyTOW/KoMmno3unued. V3mepsemprii  (pU3HOIOTHIECKHH OTBET,

Hapaay ¢© JPyTrMMHA HU3BCCTHBIMHU B I[aHHOfI 00JIaCTH TEXHHKH W OITMCAHHBIMH B
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HACTOAIIEM JOKYMEHTE OTBETAMH, MOXKET BKIKOYATh YBEIMYCHUE YPOBHEU
Pa3MHOKCHHSI, AKTHBAIMH, YCTOMYHMBOCTH W/WIHM YBEJIWYECHHE CIIOCOOHOCTH K
KUJUIMHTY PakOBbIX KJIETOK T-kneTtkamu. «lIOBBIIEHWE» WM «yBEIHYCHUE
KOJIMYECTBA, KaK MPABUJIO, ABISAETCS «CTATUCTUYECKH 3HAYUMBIM» U MOKET BKITFOYATh
1,1-kpatHoe, 1,2-kpaTHOE, 1,5-KkpaTHOE, 2-KpaTHOE, 3-KpaTHOE, 4-KpaTHOE, S-KPaTHOE,
6-xpaTtHOE, 7-kpaTHOE, 8-kpaTHOe, 9-kpaTHOe, 10-kpaTtHOE, 15-KpatHOE, 20-KpaTHOE,
30-kpatHoe umu Oomnbiiee (nanpumep, B 500, 1000 pa3) (BKiroUas BCe LETOYUCIECHHBIE
U JIlelMMajbHble TOYKK OT | | Bhimie, Hapumep, 1,5, 1,6, 1,7, 1,8 u T.11.) yBenuueHue

OTHOCHUTEILHO OTBETA, 00ECTIEYUBAEMOT0 OCHOBOM MM KOHTPOJIbHOM KOMITO3HLIMEH.

[Ton TepMUHAMHM «YMEHBLIATHY, KIOHMWKATHY, KCHIKATH», «COKPALIATh» MU
«OCJA0IIATE» OOBIYHO TOAPA3yMEBAIOT CIIOCOOHOCTh KOMITO3HUIIMH, MIPEAYCMOTPEHHOU
HACTOSINUM HW300peTeHreM, OOecTeunBaTh, 3alyCKaTh WM BBI3BIBATH MEHEE
BBIPAKCHHBIH (PU3UOJIOTHIECKHH OTBET (/m.e. 3aBHCHMBIE Y(h(HEKTHI) IO CPABHEHHIO C
OTBETOM, BBI3BIBAEMBIM JTHOO OCHOBOM, THOO KOHTPOIBHOW MOJIEKYIOH/KOMITO3ULIHEH.
«YMEHBIIEHHE» WM  IOHWKEHHE» KOJMYECTBA, KaK TMPaBUJIO, SBISAETCS
«CTATHCTUYECKH 3HAYMMBIM», MU MOKET BKIrouarh 1,l-kpatHoe, 1,2-kpatHoe, 1,5-
KpaTHOE, 2-KpaTHoe, 3-KpaTHoe, 4-KpaTHoe, 5-KpaTHoe, O-KpaTHOe, 7-KpaTHoe, 8-
KpaTHOe, 9-kpatHoe, 10-kpaTHOe, 15-kpaTHOE, 20-KpaTtHOE, 30-KpaTHOE WM OOJIbIICE
(nanpumep, B 500, 1000 pa3) (BKIIOYAst BCE LETOYUCIIEHHBIE M TEIAMATBHBIE TOYKH OT
1 w Beime, Hampumep, 1,5, 1,6, 1,7, 1,8 u T.I.) yMEHbIIEHHE OTHOCHTEJIBHO OTBETA
(peepercHOTO OTBETA), 0OECIIEYUBAEMOTO OCHOBOM, KOHTPOJIBHONW KOMITO3HIIMEN HTH

KOHKPETHOU JIMHUEH KIIETOK.

TepMuHBI «TTONAECPKUBATE», «COXPAHATH», «COXPAHEHHE», «OTCYTCTBHE
W3MEHEHUI», «OTCYTCTBHE CYINECTBEHHBIX HW3MEHEHUW» WM  «OTCYyTCTBHE
CYIIECTBEHHOTO YMEHBINCHHS» OOBIYHO OTHOCATCS K CIIOCOOHOCTH KOMIIO3HIIHH,
MPEIYCMOTPEHHOW HACTOSIIAM HM300peTEHHEM, OO0eCTieunBaTh, 3aMyCKaTh WA
BBI3BIBATh MEHEE BBHIPAKEHHBIA (PU3HOIOTHIECKUI OTBET (/.e. 3aBUCHMBIE 3(()EKTHI)
B KIETKE MO CPaBHCHUIO C OTBETOM, BBI3BIBACMBIM OCHOBOM, KOHTPOJIBHOM

MOJIEKYJIOH/KOMITO3UIIUEH, WM OTBETOM B  KOHKPETHOH JIMHHH  KIIETOK.



WO 2016/094304 PCT/US2015/064269
153

ComnoctaBumbIM sBAgETCA 3(P(PEKT, KOTOPHIH 3HAYAMO HIIH U3MEPUMO HE OTIIHYAETCS

OT pepepeHCHOTO OTBETA.

CornacHO OJHOMY BapHAHTy pPEaTH3aLMH CTIOCOO JIEUEHHUs CBA3aHHOTO C B-
KIIETKAMH COCTOSIHHS Y HYXKJAIOMIETOCS B 3TOM CYOBEKTa BKIIFOYAeT BBEICHUE
3(PeKTUBHOTO KOMYECTBA, HATIPUMEDP, TepaneBTUYCCKH d(PPEKTHBHOTO KOIMYECTBA
KOMITO3HMIIUM,  COJAEP)KAIMEH  TEHETHYECKH  MOTU(HUIMPOBAHHBIE  WMMYHHBIE
3¢ dexTopHbIE KIETKH, MPEIyCMOTPEHHBIE HACTOAIMMM H300peTeHneM. OObeM U
YACTOTYy BBEJACHHUS OIMPEAENAIOT Takue (PaKTOPhl, KAaK COCTOSHUE TAIMEHTa, THI U
TSDKECTh 3a00JIEBAHHSA Y YKA3aHHOTO TAIMEHTA, MPH 3TOM TMOAXOISIINE TO3UPOBKH

MOTYT OBIThH OnpeACICHBI B XO0A€ KIIMHHYCCKUX HUCITBITAHHUH.

CornacHO OJJHOMY BapHaHTy PeaM3alUM KOIUYECTBO T-KIETOK B KOMITO3MILHH,
KOTOPYIO BBOJAT CYOBEKTY, COCTaBIIET MO MeHbImer mepe 0,1 x 10° xetok, 1o
MeHbIen mepe 0,5 x 10° k71eTOK, 1O MeHbIIeHt mepe 1 x 10° K11€TOK, 10 MEHbIIEH mepe 5
x 10° KIIETOK, IO MEHbIIEH Mepe 1 X 10° KJIIETOK, 10 MeHbIIen mepe 0,5 ¥ 10 KJIETOK, T10
MeHbIIen mepe 1 x 10 KJIETOK, 10 MEeHbIIEeH mepe 0,5 X 108 KJIIETOK, TI0 MEHbIIEH Mepe 1
x 108 KJIETOK, TI0 MeHbIIeH mepe 0,5 x 10° KIIETOK, TIO MEHbIIIEH mepe 1 10° KJIETOK, T10
MEHbIIEH Mepe 2 X 10° KITeTOK, 10 MEHbIIeH mepe 3 x 10° K7eTOK, IO MEHBIIEH Mmepe 4 x
10° KJIETOK, MO0 MEHBIIECH Mepe 5 X 10° KJIETOK, WK TI0 MEHBbIIEH Mepe 1 X 10" knetok.
CoracHO KOHKPETHBIM BapHAHTAM PEATU3ALMH CYOBEKTY BBOJAT OT MPUOIH3HUTEIHHO |
x 10" CAR T-knetok 10 npuommsurensro 1 x 10° CAR T-KIeTOK, OT TIPHOIH3HTEIHHO 2
x 10" CAR T-knerok 10 npuémmsurensro 0,9 x 10° CAR T-KIeTOK, OT MPHOTH3HTEIBHO
3 x 100 CAR T-kmerok mo npubmmsurensHo 0.8 x 10° CAR T-kmeTok, oT
MPHUOJTA3UTEITHHO 4 X 10" CAR T-K1eTok 10 MpHOA3UTEITHHO 0,7 X 10° CAR T-kneToxk,
ot mpuommsmTensHo 5 x 10" CAR T-kietok 10 mpuGmusurensro 0,6 x 10° CAR T-
KITeTOK, Wik mpuommsuTensHo 5 x 107 CAR T-kmetok 10 mpuommsurensro 0,5 x 10

CAR T-xnertox.

CornacHO OJHOMY BapHAaHTy PEaIH3aLUM KOIHYECTBO T-KIETOK B KOMIIO3HIUH,
o 4
KOTOPYIO BBOJAT CYOBEKTY, COCTaBIsIeT 1o MeHbpmer mepe 0,1 x 10" KIeTOK/Kr Macchl

. 4 o 4
Tenna, o MeHbimerd Mepe 0,5 x 10 KIeTOK/KT Macchl Tena, 1o MeHbimed mepe 1 x 10
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KJIETOK/KI' MACCHI TeJia, TI0 MEHBINEH Mepe 5 x 10* KITETOK/KT MAcChI Telta, 0 MEHBIIEH
mepe 1 x 10° KIETOK/KT MaCChI TeNna, Mo MeHblen mepe 0,5 x 10° KIETOK/KT MacChI Tena,
Mo MeHbIIeH mepe 1 x 10° KIIeTOK/KT MAcchl Tela, IO MEHbIIEH mepe 0,5 x 107 kIeToK/Kr
MAaccChl Teja, 1o MeHbIer mepe 1 x 107 KIeTOK/Kr Maccsl Tena, Mo MeHsen mepe 0,5 X
10® KIETOK/KT MACCHI Tea, IO MEHbIIEH Mepe 1 % 10® KyeTOK/Kr MAacchl Tema, IIo
MeHbImeH Mepe 2 x 10° KmeTok/Kr mMaccel Tema, o MeHbmeH mepe 3 x 10° KmeTox/kr
MAaccChl TeNa, 110 MEHbIIEH Mepe 4 X 10° KTETOK/KT MACCHI T€NIA, O MEHBIIEH Mepe 5 x 10°
KITETOK/KT MacChI TENa, WK 10 MeHbImer Mepe 1 x 10° keTok/kr Maccsl Tema. COrmacHo
KOHKPETHBIM BapHaHTaM PEATU3ALUHU CYOBEKTY BBOJAT OT MPHOIU3UTENBHO 1 X 10° CAR
T-KIeTOK/KT Macchl Tena 10 npuommsutenso 1 x 10° CAR T-KIeTOK/KT MACCHI Tea, OT
npubEsuTensHo 2 x 10° CAR T-KIeTOK/Kr Macchl Tena 10 npubmsurensHo 0,9 < 10°
CAR T-KIETOK/KT Macchl Tena, oT npuosmsutensHo 3 x 10° CAR T-KIETOK/KT Macchl
Tena a0 mpuom3uTenbHo 0,8 x 10® CAR T-KJIETOK/KT Macchl TeNa, OT NPUOTTH3UTEITHHO 4
x 10° CAR T-KJIETOK/KT Macchl Tela J10 npuOIH3HTENHHO 0,7 X 10® CAR T-KneTok/Kr
Macchl Tela, OT NPHOIU3HTENBHO 5 X 10° CAR T-KIETOK/KT Macchl Tela 0
MPHOIM3HTEITHHO 0,6 < 10® CAR T-KJIETOK/KT MacChl TeNa, MK TIPUOTTU3HTEITHHO 5 X 10°
CAR T-knetox/kr Macch Tena 10 npubsmsureasto 0,5 x 10° CAR T-KIETOK/KT Macchr

TCIA.

CrieranucTy B JAaHHOW OOJIACTH TEXHHKH OyJIET MOHATHO, YTO I 00ECTICUEHHS
HEOOXOMUMOM TEparmud MOKET TpPeOOBAThCSI MHOTOKPATHOE BBEICHHE KOMITO3HIIAI
COTJIACHO HACTOSAINEMY H300peTeHH0. Hanmpumep, KOMIIO3HITHSI MOSKET BBOJUTHCSA 1, 2, 3,
4,5, 6,7, 8,9, 10 pa3 wm Oojice Ha MPOTSDKEHUH | Hemenw, 2 HEAETb, 3 Hemenb, |
MECSIIa, 2 MecAIeB, 3 MecdleB, 4 MecAleB, S Mecares, 6 mecanes, 1 roaa, 2 ner, 5, ner,

10 net wym Oonee.

CormacHO HEKOTOPHIM BapHAaHTAM PEATU3AIHH MOXET OBITh JKEJATECIIHEHO
BBEJICHHE AKTHUBHPOBAHHBIX WMMYHHBIX 3((EKTOPHBIX KIETOK CyOBEKTy ¢
MOCIIEAYOLUM TIOBTOPHBIM 3a00POM KpOBH (WITH TIpOBEACHHEM adepesa), aKTUBAIIHEH
WMMYHHBIX 3(PPEKTOPHBIX KIIETOK B COOPAHHOW KPOBH B COOTBETCTBHH C HACTOSIITAM
M300pEeTEeHWEM, W TIOBTOPHBIM BIIMBAHHEM TAIMEHTY YKa3aHHBIX aKTHUBUPOBAHHBIX U

Pa3sMHOKEHHBIX HMMMYHHBIX 3(QQEKTOPHBIX KIETOK. OTOT TPOLECC MOXKET
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OCYILIECTBIIATHCS HEOTHOKPATHO KaXKJIbIE HECKOJIBKO Heaenb. COrjaacHO HEKOTOPBIM
BapUAHTaM PealT3alii UMMYHHBIE 3((EKTOPHBIE KIIETKH MOTYT OBITh AKTHBUPOBAHBI
B 00bEME B3ATOH KPOBH, COCTABIIFOIIEM OT 10 oM’ no 400 cm’. CornmacHo HEKOTOPBIM
BApHAaHTAM pPEaTN3allil UMMYHHBIE 3((EKTOPHBIE KIETKH AKTUBHUPYIOT B 00BEME
B3ATOU KPOBH, COCTaBJIsrOmeEM 20 CM3, 30 CM3, 40 CM3, 50 CM3, 60 CM3, 70 CM3, 80 CM3,
90 cm, 100 em’, 150 em, 200 em’, 250 e, 300 em’, 350 e, wimi 400 cM” umu Gortee.
be3 orpaHnueHHs KOHKPETHOM TEOPHEH, YKA3aHHBIM IIPOTOKOJI MHOTIOKPATHOTO
B3STHsI/00PATHOTO BIIMBAHUA KPOBH MOXKET CIYKHTb I YCTPAHEHHS OTIPEICICHHBIX

MOTY JIALIMA UMMYHHBIX 3(P(PEKTOPHBIX KIIETOK.

BBenenue npeayCcMOTPEHHBIX HACTOSIIUM H300PETEHHEM KOMIO3HIIMH MOYKET
MPOBOAMTECS JIFOOBIM yIOOHBIM 00pa3oM, B TOM YHCIIE MYTEM BIBIXaHUSA adPO30II,
WHBEKLUH, TPUEMA BHYTPb, NEPEIUBAHUA, WMIUIAHTALMM WA TPAHCIUIAHTALMH.
CormacHO TPEANOYTUTENPHOMY BAapHAHTY pEAU3alMA  KOMIO3WUIUH  BBOJAT
NapeHTEPabHO.  BBIpa)keHUS  «IapeHTepalbHOE BBEICHHE» W «BBEACHHBIN
MApPEHTEPAIbHO» B HACTOALIEM JOKYMEHTE OTHOCATCS K CHOCO0aM BBEICHHS,
OTIIMYHBIM OT JHTEPATBHOTO W MECTHOTO BBEJCHHSA, OOBIYHO K BBEACHHIO MyTEM
WHBEKIUH, M BKIIIOYAIOT, 0€3 OrPaHHYCHHS, BHYTPHCOCYIUCTHIC, BHYTPHBEHHBIC,
BHYTPHMBIIICYHBIE, BHYyTPHAPTCPHAITbHBIC, HHTPATCKAIbHBIC, HHTPAKAICYJSIPHBIC,
WHTPAOPOUTAJIbHBIC,  BHYTPHOIYXOJICBbIC, BHYTPUCEPACYHBIC, BHYTPHUKOKHBIC,
BHY TPHOPIONIHHHBIE, TpaHCTpaxeallbHbIE, TIOJIKOKHBIE, BHY TPHKOKHBIE,
BHYTPHCYCTaBHbIE, CyOKamncCyJspHble, CyOapaxHOWIAIbHbIC, HWHTPACIHHAIBHBIE W
WHTPACTEPHANbHbIC HHBCKIMH U BiHBaHUA. COTJIACHO OJHOMY BapHAHTY PEaH3aLUU
NPEayCMOTPEHHBIC HACTOSIIMM HW300PETCHHEM KOMITO3HIIMK BBOJAT CYOBEKTY MyTEM
WHBEKIMA HEMOCPEICTBEHHO B OIMYyXOJb, JTHM(ATHYECKHH Y3 WIH Y4YacTOK,

MOPaKEHHBIN HHPEKIMEH.

CormacHo OJHOMY BapHaHTy PEANH3AIMH HYXKJAIOMEMYCS B 3TOM CYOBEKTY
BBOMAT J(P(HEKTUBHOEC KOJUYECTBO KOMIIOZHUIIMKA I TIOBBIIIEHHUS KIIETOYHOTO
WMMYHHOTO OTBETa Ha CBA3aHHOE C B-KiIeTkaMu COCTOSIHHE y YKAa3aHHOTO CyOBEKTA.
YKa3aHHBIH UMMYHHBIH OTBET MOJKET BKJIFOYATh KJIETOYHBICE MMMYHHBIE PEAKIIHH,

onocpeaAOBaHHBIC THUTOTOKCHYICCKUMHA T-KJ'IGTK&MI/I, CIIOCOOHBIMH K KAJUTHHTY
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WHPUITUPOBAHHBIX KJIETOK, M KJIETOYHbBIE PEAKIHH, OTIOCPETOBAHHBIE PETYIATOPHBIMH
T-kmetkamu u xenmepHbiMH T-kneTkamu. MoryT Ttaxke OBITh WHAYIUPOBAHBI
TYMOpAaJIbHbIE UMMYHHBIE PEAKLIMH, OMOCPEAOBAHHBIE B OCHOBHOM XENINEPHBIMU T-
KJIETKaMH, CIIOCOOHBIMHM K aKTHUBAIMHM B-KIETOK, 4TO, COOTBETCTBEHHO, MPHBOAMT K
MPOIYLIMPOBAHUIO AaHTHUTEN. {7151 aHANM3a TUIIOB UMMYHHBIX PEaKLMM, HHIY IUPYEMBIX
KOMIIO3UIIMAMH  COTJIACHO  HACTOSIIEMY HM300PETEHHIO, MOTYT TPUMEHATHCA
pa3NUYHBIE TEXHUKH, TMOAPOOHbIE OMHUCAHUA KOTOPBIX M3BECTHBI B JAHHOW 00JacTH
TEeXHUKH, CM. Hanpumep, pykoBoactso: 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.

[Tpu omocpenosanHom T-knetkamu kumuHre cssszbiBanue CAR ¢ murangom
uaumupyet curran ot CAR, noctynaromuii B T-KiI€TKy, 4TO MPUBOJUT K aKTHBALIUU
pasmu4HbIX T-KJIETOYHBIX CHUTHANBHBIX IyTeH, HWHAYLUUPYIOIIUNA CHHTE3 WU
BBICBOOOXKIEHHE T-KIETKOH OENKOB, CIOCOOHBIX HHAYIMPOBATH AaIlONTO3 IIEIEBBIX
KJIETOK 32 CUET Pa3jIM4YHBIX MEXAHM3MOB. Y Ka3aHHBIC ONOCPENOBAHHbBIE T-KIETKaMH
MEXaHW3Mbl ~ BKIIOYAOT (HE  OTPAHWYHMBAACHh  TEPEYUCIIEHHBIMH)  TIEPEHOC
BHYTPHUKJIETOYHBIX IUTOTOKCHYECKUX TpPaHyl M3 T-KIETKH B LENEBYH KIETKY,
cekpenrs T-KIIeTKaMu MPOBOCTIATUTEIBHBIX IIATOKHHOB, KOTOPBIE MOTYT MPSAMO (WA
HEMPAMO, 3a CYET PEKPYTHHTa APYyTUX KHWUIEPHBIX J((EKTOPHBIX KIETOK),
WHIAYLMPOBATh KWJUIMHT LIETIEBBIX KIETOK, W TMOBBIMAKOMAA PETYJALMS JTUTaHI0B
peuentopoB cmeptu (Hanpumep, Fasl) Ha moBepxHOCTH T-KIIETOK, KOTOPBIE
WHIYLMPYIOT aromTo3 LEIEBBIX KIETOK MOCHE CBA3BIBAHUS C KOTHATHBIM PELIENITOPOM

cmeptu (nanpumep, Fas) Ha 1IeeBOU KIIETKe.

CormacHO OJHOMY BapHAHTy peaju3alldd B HACTOAIMEM H300PETCHUH
MPEAIOKEH CIOCO0 JICYEHUs] CyOBhEeKTa, y KOTOPOTO OBUI0 JHATHOCTHPOBAHO
CBA3aHHOE C B-KI€TKaMH COCTOSIHWE, BKIIOYAIOINA W3BICUECHHE HWMMYHHBIX
3(PeKTOPHBIX KIETOK W3 OpPraHM3Ma CyObeKTa, Y KOTOPOro ObLIO JTHATHOCTHPOBAHO
cBa3aHHOe ¢ skcrnpeccupyrommuMu BCMA B-kineTkamMu COCTOSHHE, TEHETHUYECKYIO
MOIU(HUKAIIMIO  YKAa3aHHBIX HMMYHHBIX 3((EKTOPHBIX KIETOK COJEPKAIIAM

kogupyromyw CAR HyKJIEHMHOBYIO KHCIOTY BEKTOPOM COIJIACHO HACTOSIIEMY
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M300PETEHHIO, C TIONYYEHHEM TAaKUM O0pa3oM TOMYJIUH MOAH(PHUIIMPOBAHHBIX
WMMYHHBIX  3(QQEeKTOPHBIX  KIIETOK, H BBEJACHHE YKa3aHHOW  TOIYJALNN
MOIU(ULIUPOBAHHBIX HMMYHHBIX 3()()EKTOPHBIX KIETOK TOMY ke CyOBrekTy. CormacHo
MPEANOYTHUTETFHOMY BapHAHTy pEAM3allid YKa3aHHbIE WMMYHHbIE 3((EKTOpHBIE

KJIETKH BKJIFOYAIOT T-KJIETKH.

CornacHO HEKOTOPBIM BapHAaHTAM pPEANM3ALMU B HACTOAIIEM H300pETCHUH
TAKKE TPENJIONKEHBl CIMOCOOBI  CTUMYJISILMM  OTIOCPEIOBAHHOTO  MMMYHHBIMHU
3¢ (EeKTOPHBPIMH KIIETKAMH HUMMYHOMOIYJSITOPHOTO OTBETA B OTHOIIEHUHU LIETICBOM
KJIETOYHOM MOMYJSLUH y CyObBEKTa, BKIIOYAIOIIUE STallbl BBEACHHUS YKa3aHHOMY
CYOBEKTY TMOMyJSILMH HMMYHHBIX 3((EKTOPHBIX KIIETOK, JKCIPECCUPYIOLINX

COAEPIKAIIYI0 HYKIEHHOBYIO KUCIIOTY KOHCTPYKIHUIO, Koaupyronryto monekyiry CAR.

CrocoObl  BBEOEHHSA COJAEPXKAIMUX KIETKH KOMITO3MIMH, ONMHCAHHBIX B
HACTOSIEM JOKYMEHTE, BKIIFOUAET JIFOOBIE CITOCOOBI, Y((PEKTUBHBIC I 00ECTICYCHHUS
a100 0OpPaTHOTO BBEJACHHUS TE€HETHYECKH MOTU(PHUIIMPOBAHHBIX €X ViVO HMMMYHHBIX
3¢ PEKTOPHBIX KIETOK, KOTOPhIE HEMOCPEACTBEHHO 3Kcmpeccupyror CAR cormacuo
HACTOAIEMY H300PETCHHIO Yy CyOBEKTa, JHOO OOpPATHOTO BBEACHHS TE€HETHYECCKH
MOIU(PHUIIMPOBAHHBIX MPEANICCTBEHHHKOB UMMYHHBIX 3()(PEKTOPHBIX KIIETOK, KOTOPBIE
MPH BBEACHHH CYOBEKTy TU(PPEPEHIUPYIOTCS B 3peNble UMMYHHBIE 3((eKTOpHBIE
KJIIETKH, dKcnpeccupyroniie ykazanusii CAR. OquH croco0 BKITIOYAET TPAHCIYKIHIO
nepudepudeckux T-KIETOK KPOBH eX Vivo COIepKamed HyKICHHOBYI KHCIIOTY
KOHCTPYKIHEH COTJIACHO HACTOSIIEMY H300PETEHHUI0 W OOpaTHOE BBEJCHHUE

TPAHCAYLIUPOBAHHBIX KIIETOK YKa3aHHOMY CYOBEKTY.

Bce myOnukarmy, maTeHTHBIE 3a9BKH M BBIJAHHBIC TTATCHTHI, YIIOMHHAEMBIC B
HACTOSIIEM ONHCAHWHW, BKIFOYEHBI B HACTOAIIMH JOKYMEHT TOCPEIACTBOM CCBHUIOK B
TOH K€ Mepe, KaK ecii Obl KOHKPETHBIM HHIWUBHIYAIBHBIM 00pa3oM OBLIO YKa3aHO,
YTO K&K WHAWBHIYATbHAs My OIMKAIHA, TIATEHTHAS 3afBKA WA BBIJAHHBIN MTATCHT

BKITIOYEH(a) B HACTOAIIUH TOKYMEHT TIOCPEICTBOM CCBHUTKH.

XoTs HacTosIiee W300pPETeHHE OBUIO AOCTATOYHO TMOAPOOHO OMUCAHO MYTEM

OPUBCACHUA UIINIIOCTPATUBHOI'O MaTCpralia U MpuMCpPoOB AJId ACHOCTU MOHUMAaHUWA, 1A
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CHEIMAaTNCTa B JTAHHOW OONAaCTH TEXHUKH OYyJET OYEBHIHO, B CBETE H3JIO’KEHHBIX
MPUHIAIIOB ~ HACTOSHIETO  HM300PETEHHWs, 4YTO OMNPEIEICHHBIE HM3MEHEHHA W
MOJU(HUKAIIMA MOTYT OBITh BHECEHBI 0€3 OTCTYIUIEHHS OT CyIIeCTBA WM O0BEeMa
npunaraeMo  ¢opmynel  u300pereHus. llpuBeneHHBIE HW)KE TPUMEPHI  CITy’Kat
UCKITIOYUTEIBHO U HATTATHOCTH, a HE AN orpaHuyeHus. CrienuanvucTsl B TaHHOW
00NacTH TEXHUKH CMOTYT JIETKO OMPEAETUTh Pa3MYHble BTOPOCTEIIEHHBIC
MOKa3aTeNr, KOTOPbIE MOTYT OBITh M3MEHEHBI WIH MOAU(PHUIMPOBAHBI C MOTYYCHHEM

o CymcCTBY aHAJIOTHYHBIX PE3YIIbTATOB.
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ITPUMEPDI
ITPUMEP 1
KOHCTPYUPOBAHME PELIENITOPOB CAR K BCMA

beun ckoHcTpyHposansl peuentopsl CAR, coaepskamue scFv aHTHTEN MBIIIN
npotuB BCMA, coxepskane MND-mpoMoTOp, (PyHKIIMOHAIBHO CBA3aHHBIN ¢ SCFV
npotuB BMCA, mapuup u TpancmeMOpansbiii jomeH u3 CD8a u kocTumynupyroniue
aomensl CD137, 32 KOTOPBIMH pPacnoIOKEH BHYTPHKJICTOYHBIM CUTHAIIBHBIM JOMEH
e CD3C. C., nanpumep, wur. 1. [Toxazanusiii Ha ¢pur. 1 CAR k BCMA coaepxur
MOCIIEI0BATENIbHOCTh  curHanbHOro mentuga (SP) CD8a ana  moBepxHOCTHOM
SKCIPECCMM HAa HWMMYHHBIX 3(dexTopHpix KieTtkax. [locnemoBatenbHOCTD
nonuHyKIeoTunoB Ja npumepa peuentopa CAR xk BCMA mpencraBrneHa B
nocnenosatenbHocTd SEQ ID NO: 10; npumep mocneaoBaTeIbHOCTH MOTUIENTHIOB
peuentopa CAR k BCMA mnpencrasnen B mocneaoBatenbHoctd SEQ ID NO: 9;
BEKTOpHAs KapTa i1 puMepa KOHCTpyKuuH perenropa CAR mpusenena va ¢wur. 1.
B Tabnume 3 mpuBeneHs! xapakrepucTuku, wHpopmarms u3 Genbank, mcxomHbIie
HA3BaHUS M CCBUIKM JUIs PAa3JUYHBIX HYKICOTHUIHBIX CETMEHTOB JIEHTUBUPYCHOIO

BekTopa, Hecymero CAR k BCMA.

Tabdauua 3.

Hyxknaeorn | Xapaxkrepuctuk | UHpopmauus B Hcxoanoe

Ccebuika
Jbl U GenBank Ha3BaHUe

Howmep noctymna
OcTOB TUTa3MHUIBI New England
1-185 L09137.2, pUCI9 '
pUCI19 Biolabs

HYKJICOTHIBI 1—




WO 2016/094304 PCT/US2015/064269
160
Hyxkaeorn | Xapaxkrepuctuk | UHpopmanus B Hcxoanoe
Ceblika
Jbl U GenBank Ha3BaHUe
185
CunteTHueck He
185-222 JIlunkep He npumennmo
15171 IIPUMEHUMO
(1994) PNAS
223-800 [IMB He npumennmo pHCMV
91: 9564-68
i Maldarelli,
OMep AoCTyna
R, U5, PBS n etal. (1991)
MAKyOTITHe M19921.2,
801-1136 pNL4-3 J Virol:
MOCIIEJOBATEIBHO HYKIEOTHITBI
CTH 65(11):5732-
454-789
43
CrtapToBbIi KOJOH
Gag (ATG) CuHTETHYECK He
1137-1139 He npumennmo
3aMEHEH Ha CTOII- 15171 IPUMEHHUMO
koa0H (TAQG)
- Maldarell,
oMep AocTyna
et.al. (1991)
11401240 [TocnenoBaTenbHO M19921.2, NLAS
_ p - e
et gag BUU-1 J Virol:
HYKJIEOTUBI
65(11):5732-
793— 893
43
[TocnenoBaTenbHO
CunTteTHUECK He
1241-1243 | ¢ gag BUH-1 1 He mpuvienmo )
SAMCHCHA Ha 171 MPUMEHUMO
BTOPOM CTOII-
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Hyxkneotn

JAbl

XapaKTepucTuxk

151

161

Nudpopmauus B
GenBank

PCT/US2015/064269

HNcxoaHoe

Ha3BaHHE

CcebLIKa

KOJIOH
- Maldarells,
oMep AO0CTyTa
et.al. (1991)
19441595 ITocnenoBaTenbHO M15921.2, NL43
cTb gag BUU-1 P J Virol:
HYKJICOTH/IBI
65(11):5732-
897-1248
43
H Maldarelli,
oMep AOCTyTIa
pAOETY et.al. (1991)
Pol cPPT/CTS M19921.2,
1596-1992 BIU.1 pNL4-3 7 Virol:
HYKJIEOTHIBI
65(11):5732-
4745-5125
43
Homep noctyma
BUY-1, pAOSY Malim, M. H.
M14100.1,
1993-2517 PRACHEHHAT PgTAT-CMV
) Nature (1988)
oomacts Env HYKIEOTHIEL o813
HXB3 (RRE) 1875-2399 '
o Maldarell,
oMep AO0CTyTa
HOCHCHOBaTeHBHO M19921.2 etal. (1991)
2518-2693 | ctu Env BUU-1 pNL4-3 7 Virol:
KJIEOTH/IBI
S/A i 65(11):5732-
8290-8470
43
CuHTETHYECK He
2694-2708 JIunkep He npumennmo
i IIPUMEHHUMO
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Hyxkneotn

JAbl

XapaKTepucTuxk

151

162

Nudpopmauus B
GenBank

PCT/US2015/064269

HNcxoaHoe

Ha3BaHHE

CcebLIKa

Challita et al.
p™Pl-c- (1995)
2709-3096 MND He npumennmo
MNDU3e-x2 1y yirol. 69:
748-755
CunteTHueck He
3097-3124 JIunkep He npumennmo
15171 MIPUMEHUMO
CHrnanbHbId Howmep noctyna | CurnanbHbId He
3125-3187
MIENTH]L NM 001768 nentuy CD8a | mpumennmo
scFv k BCMAO2
CuHTeTHYEeCK He
3188-3934 | (Vpl-muHKep— He npumenumo
17051 MIPUMEHHUMO
Vu0)
Milone et al
(2009)
[Tapaup u TM Howmep noctymna [Tapuaup n
39354141 Mol Th
CD8a NM 001768 TM CD8a ol Lher
17(8):1453-
64
Milone et al
CurHanbHbIN CurHanbHbINA (2009)
4144-4269 CD137 (4 Howep pocryma
— JOMEH - JOMEH
NM_001561 Mol Ther
1BB) CDI37 1 17(8):1453-
64
CurHanbHbINA
4270-4606 CuraanbHBIN Howmep moctyma Milone et al

nomen CD3-
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Hyxkneotn

JAbl

XapaKTepucTuxk

151

nomeH CD3-

163

Nudpopmauus B
GenBank

NM 000734

HNcxoaHoe

Ha3BaHHE

PCT/US2015/064269

CcebLIKa

(2009)

Mol Ther
17(8):1453-
64

4607-4717

PPT u ¢parment
3> U3BUY-1

Howmep noctyna
M19921.2

HYKJICOTHAbI

9005-9110

Maldarell,
et.al. (1991)

J Virol:
65(11):5732-
43

4718-4834

Oparment U3

BUU-1 (ynanenue
399 mo.)uR

Howmep noctyna
M19921.2,

HYKJIICOTHUOBI

9511-9627

Maldarelli,
et.al. (1991)

J Virol:
65(11):5732-
43

4835-4858

CunaTeTHUecKkas
momu-A-
HOCIEN0BATETHHO

CThb

He npumennmo

CuHTEeTHUECK

v

HHU

Levitt, N.
Genes & Dev
(1989)
3:1019-1025

4859-4877

JIunkep

He nmpumennmo

CuHTeTHUECK

v

HHU

He

MPUMEHHMO

4878-7350

OctoB pUCI19

Howmep noctymna
L09137.2,

HYKJICOTHAbI

New England
Biolabs
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Hyxkaeorn | Xapaxkrepuctuk | UHpopmanus B Hcxoanoe

Cceblika
Jbl U GenBank Ha3BaHUe

26362686

[IPHUMEP 2

OI_IEHKA CAR K BCMA MBIIIH
Beeoenue

AJIONTHBHBIA MEPEHOC FEHETHYECKH CKOHCTPYUPOBAHHBIX T-KJIETOK, HECYIIMX
xumepHbie  anTureHHsie pementopsl  (CAR), Obur  pa3spaboTaH B KauyecTBe
MHOT'OOOEIIAOMIET0 MOAX0Aa K JIEYeHHI0 pakoBbix 3a0omeBanuit. CAR mpencrasnser
CO0OM MCKYCCTBEHHYIO MOJIEKYJY, COCTOSIIYI0 M3 PEaKIHOHHOCIIOCOOHOTO B
OTHOIIEHWW AHTUTEHA OJHOLICTIOYEYHOTO BapuadempHOro (parmeHta (scFv),
COCOAUHCHHOT'O C T-KJIe TOYHBIMH CHUT'HAJIbHBIMH JOMCHaAMH mocpeacTBOM
TpaHCMEMOpaHHOW oOmacTu. B ykasamHoMmM mpumepe omeHuBamu mojekyiry CAR,
cneiUUecKyr0 B OTHOINCHWH aHTHreHa co3peBanus B-xmerok (BCMA). BCMA
SKCIPECCUPYETCS HA KJIETKAX MHOKECTBEHHOM MHMEJIOMBI, IUIA3MALMTOMBI U
HEKOTOPBIX JTMM(POM, XOTI B HOPME OSKCHPECCHS OTPAHWYCHA IUIA3MATHUYECCKHMU

kietkamu (Avery et al., 2003 ; Carpenito et al., 2009; Chiu et al., 2007).

CAR k BCMAO2 koHCTpyupoOBadud C NPUMEHEHHEM IOCJEA0BATEILHOCTEN
aaturena mpimmm npotus BCMA (C11D5.3). CAR k BCMA10 koHCTpyHpOBaU C
MPUMEHEHHEM MOIU(UITUPOBAHHBIX TOCIIEAOBATEIFHOCTEN; OH TPEACTABIIET COOOH
«rymanuzupoBaHHbli» BapuaHT CAR k BCMAO2. B cepumn aHanmu3oB in Vviiro u
Hecynmme CAR k BCMAO2 T-xnetkn, u Hecymue CAR xk BCMA10 T-knetku
JAEMOHCTPUPOBAIH OITyXOJIECTIEIM(PUIHOCTD, BbICOKHE ypoBHH 3Kcmpeccnn CAR, u
00ecTIeYHBaIA BBICOKYIO PEAKTHBHOCTh B OTHOIIEHHWH SKCIPECCHPYIOMHUX AHTHUTEH
mumeHedl. Hecymme CAR k BCMAO2 T-knetku u necymue CAR kx BCMAIO T-

KJIETKH, KaK OBLTO TTOKA3aHO, 001aIaf0T COTIOCTABUMON PEAKTUBHOCTHIO B OTHOIIICHUH
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skcnpeccupyromux BCMA nuHuMil omyxoneBbix KieTok. XoTsd kak Hecymue CAR k
BCMAO2 T-knmetku, Tak u Hecymme CAR k BCMAIO T-xmeTkn ObITH CTIOCOOHBI
00eCTIeYMBaTh PETPECCHIO B MOJETH onyxoiii Ha Mbimax, Hecymue CAR k BCMA10
T-KNEeTKM JEMOHCTPUPOBANIM AHTUTECH-HE3aBUCUMYIO CEKPELMIO BOCMAIUTENBHBIX
LHUTOKHHOB, W, COOTBETCTBEHHO, MOTCHIMAIBHO MOTYT OOYCIIaBIMBATh KIIMHUYECKYIO

TOKCHYHOCTD, CBA3aHHYIO C BBICOKUMHU YPOBHAMU LIUTOKHHOB.
Pesyromamor

Boiceobooxcoenue monuveckux 80CnanumenbHblx UUMOKUHRO8 U3 KIEeNnioKk,

Hayenennvix npomue BCMA 10, cesaszannoe ¢ anonmosom

benok BCMA ngerektupyeTcss B CBHIBOPOTKE MAIMEHTOB, CTPaJArOIIUX
MHOXXeCTBEHHOH Mmuenomoint (Sanchez et al., 2012). Cpennuii yposenb BCMA B
CBIBOPOTKE y MALMEHTOB, CTPAaJAIOINUX MHOKECTBEHHOM MHENOMOM, cocTasin 10
HI/MJI, HO TIMKOBbIE 3HAYECHUSA JOCTHTAIH YPOBHEH 10 100 HI/MJI. OIICHUBAIN BIUSHUE
¢uszHomoTHYeCKUX ypoBHEH pactBopumoro BCMA nHa kangumatasie Hecymme CAR

npotuB BCMA T-kneTku.

BricoOoxkaenne UOH-y necymmmu CAR k BCMAO2 T-kireTkamu, HeCYIUMHU
CAR x BCMAI10 T-knerkamu u Hecymmmu CARI9A T-kmeTtkamu wuccieaoBaiu
nociie 24-4acoBOr0 KynbTHBHPOBaHHA ¢ pacTBopuMbiM BCMA (¢wur. 2a). Hecymme
CAR mporus BCMAO2 T-kimeTkH OTBEYAld MHHHMAJIBHBIM BBICBOOOKICHHUEM
LUTOKUHOB Tmocine 24 yacoB KynpTuBUpoBaHusa ¢ BCMA B KOHUEHTpauusXx,
coctapsirommx 10 1 mkr/min. U wHanportus, Hecymme CAR x BCMAI10 T-kmetku
OTBEYAIH BBICBOOOXKJIEHHEM Bo3pactaromux ypoHer M®OH-y, mpomopimoHambHBIX
KOHIeHTparuu  pactBopumoro BCMA, ngoGasmenHoro B  KymbTypy. llpm
koHueHTparmu 100 aHr/Mm BCMA MakcuManbHBIE 3aperHCTPUPOBAHHBIE YPOBHH Y
MalUEHTOB C MHOKECTBEHHOM MHENOMOM, cekpetupyembie HecymuMmu CAR K
BCMA10 T-knetkamu, coctasmsumy 82,1 ur/mn UOH-y, otHOCUTETBHO cekpenmu 28,8
ar/mMin U®H-y mecymumu CAR k BCMAO2 T-knerkamu. UOH-y Obit meTekTupoBan
JaXe B HECKOJIBKHMX JKCIEPUMEHTAX IO COBMECTHOMY KYJIbTHBHPOBAHHWIO HECYINUX

CAR x BCMAI10 T-kneTok ¢ KJI€TKaMU KOHTPOJBHBIX JIMHUM, HE HECYIIUX aHTUTCH
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BCMA (¢ur. 2b, coBmecTHOe KympTHBHpOBaHHE ¢ K562). Vka3aHHbIe TaHHBIE
cBUIETENbCTBYIOT 0 ToM, uto Hecymue CAR k BCMAI10 T-knetku oTauyaroTcs
MOBBIIIEHHON YYBCTBUTEIBHOCTBIO K CTUMYJiMM pactBopumbiM BCMA wu
JEMOHCTPUPYIOT MOTEHIMAN K AHTUT€H-HE3aBUCUMOMY T-KJIETOYHOMY HUTOKHHOBOMY

OTBETY.

HccnenoBany MOTEHIMAIIBHYIO CEKPELIMIO TOHMYECKUX LIMTOKHMHOB HECYINUMU
CAR k BCMAO2 T-knetkamu, Hecymumu CAR k BCMA10 T-kmerkamu (uepe3 10
AHEW mocne Havyana KynbTuBupoBaHus) u HecymuMmu CARI9A T-knerkamu. Ilocne
nonyuyeHuss Hecymux CAR T-kneTok mpoBOIWIM aHATU3 POCTOBBIX Cpell, I ObUIH
kynbTuBupoBanbl Hecymme CAR k BCMAO2 T-knetku, Hecymue CAR k BCMA10T-
kiretkn u  Hecymue CARI9A T-kneTkuw, Ha TPUCYTCTBHE BOCHAIMTEIBHBIX
OUTOKMHOB. HecMOTps Ha OTCYTCTBHE QaHTUTCHHOM CTHUMYJISLUH, KYJIbTYPbl HECYIIMX
CAR k BCMAI10 T-knetok coxmepxkamu Oonee yem 10 vr/mm MDH-y, Torma kak
kynbTypbl Hecymmx CAR k BCMAO2 T-knerok coaeprxamu meHee yem 1 vr/mn UOH-
vy (dur. 3). Kymprypsr Hecymmx CAR k BCMA10 T-kieTok Takxke COIEPKAIH
sHaunMo  (p<0,001) Oompmee xommyectBo @OHO-o. Jnsg IOTOTHHTETBHOTO
KOJIMYECTBEHHOT'O OIPEIETICHHUS KOJIMYECTBA [IMTOKHUHOB, MPOJIYLUPYEMBIX HECYITUMHU
CAR &k BCMAI10 T-knetkamu ©O€3 AHTHTEHHOW CTHMYJIALMH, HW3MEPSIIH
BBICBOOOKIEHHE [IUTOKHUHOB U3 5 X 10* Hecymux CAR T-kneTok B TeueHue 24 4acos
kynpTuBupoBanus. Hecynmme CAR k BCMA10 T-kneTku mpoaylpoBaid 3HAYHUMO
OOIBIIINE KOTHYECTBA BOCTIANMTEFHBIX IUTOKHHOB MIP 10, UD®H-y, GMCSF, MIP1§,
NJI-8 u ®HO-a mo cpasuenuto ¢ Hecymumu CAR k BCMAO2 T-knetkamu (¢ur. 4, p
< 0,0001). M3 Bcex HCCACAOBAHHBIX IUTOKWHOB MAaKCHMAaJIbHBIC KOHIICHTPAIIUN
HaOmoxamucek mais MIPla w HMO®OH-y. Hecymme CAR x BCMAI10 T-kineTku
npoayumposami 4,7 mr MIPlo/5 x 10* wmetox/24 waca, 3,0 ur UOH-y/5 = 10°
K1eToK/24 yaca u ~1 mr/5 x 10" kmeTok/24 waca, MM MEHBIIHE KONHYECTBA APYTHX
LUTOKUHOB. 3HAYUMBIX PAa3IMYUd B KOHLIEHTPALMHM MPOTHBOBOCHAIUTENBHBIX

murokuHoB MJI-10, NJI-2 u NJI-4 netektupoBaHO HE OBLIO.

B konme mnpomecca oOpasoanmsa sHecymux CAR k BCMA10 T-kmetok

M3MEPSTH JKCIPECCHI0O (DEHOTHIMHYECKHX MAPKEPOB AKTHUBALMH |-KIETOK, YTOOBI
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YCTAHOBHUTH, YKA3bIBAET JIM CEKPELUsA TOHUYECKUX BOCHAIUTEIBHBIX LIUTOKUHOB HA
ctatyc runepaktuBHOCTH B Hecymux CAR k BCMA10 T-knetkax. HLA-DR u CD25
MPEICTABIAIOT COOOW TOBEPXHOCTHBIE MApPKEPHI, TMHUKOBBIE YPOBHH SKCIIPECCHH
KOTOpPbIE HAOMOMAI0TCA 0OBIYHO Yepe3 12-24 yacoB mocje aKkTUBAUWHU T-KJIETOK, a
3ateM nocteneHHo ymeHpmatrorca. Ha Hecymmx CAR T-knerkax, moayyeHHBIX W3
KIIETOK TPEX 370POBBIX JOHOPOB, OBLIO MPOAEMOHCTPUPOBAHO, YTO B cpeaHeM HLA-
DR oskcnpeccupoBamu 40+2% necymux CAR k BCMAO2 T-knetok. YposeHb
skcrpeccun HLA-DR B yka3aHHBIX KII€TKaX OBUI COMOCTaBHM C YPOBHEM B
HeTpaHcayrupoBaHHbiX (43+2,3%) T-knetkax u CAR19A (32+2,2%) KOHTPOIBHBIX
T-knerkax. M namporus, HLA-DR skcnpeccupoBamu 88+1,2% necymux CAR k
BCMA10 T-knetok (¢ur. 5). Dxcnpeccus apyroro mapkepa akrusaimsa CD25 Tawoke
obuta Beime Ha Hecymux CAR k BCMA10 T-krmeTkax 1mo CpaBHEHHIO C HECYIIUMHU
CAR x BCMAO2 T-knetkamu (53+0,9% otHOcuTenbHO 35+2,4%). Takum oOpaszom,
Hecymue CAR &k BCMAILO0 T-kmeTkd JeMOHCTPHPOBATH — (PEHOTHITMYECKHUE

XAPAKTCPUCTHKHU AKTHBUPOBAHHDBIX T-k1eTOK B OTCYTCTBHC ﬂ06aBJICHHBIX AHTHUI'CHOB.

['unepaktuBHOCTh T-KJIETOK 4YacTO CBA3aHA C WHAYLHMPOBAHHOW AKTHUBALUCH
KJIeTOYHOM cMepThio («activation induced cell deathy, AICD) B pe3yibpTate anonrosa.
Jlna onpeneneHus Toro, MokeT i runepaktuBHOCcTh Hecymmx CAR k BCMA10 T-
KIIETOK TIPUBOAHUTH K O00Jiee BBICOKHM YypPOBHSAM amomnro3a MO CPAaBHEHHIO C
HaOmomaembiMu it Hecymmx CAR k BCMAO2 T-kimeTok, H3MEpPSIIH YPOBHHU
aKTUBUPOBAHHOM Kacmasbl-3. AKTUBHYIO Kacmaszy-3 coaep:kanu 48% necymux CAR k
BCMA10 T-knmeTok oT ABYX HOHOPOB, 0OTHOCUTENBHO 16% Hecymmx CAR k BCMAO2
T-xnerok (¢pur. 6). CoOTBETCTBEHHO, B OTCYTCTBHE A0OaBieHHOr0 aHTHreHa BCMA,
kynbTypbl Hecymmx CAR k BCMA10 T-kimeTok comep:kat OOJbIIe armoNTOTHYECKUX
KJIETOK, YTO CBA3aHO C MOBBIMICHHOMW AKTHUBALMEH M CEKPELHEN BOCHATUTEIBHBIX

LUTOKHUHOB 10 cpaBHeHUIO ¢ HecymuMu CAR k BCMAO2 T-knetku.

Hecymue CAR k BCMAO2 T-knetku u Hecymue CAR k BCMA10 T-knetku
oueHuBanu Ha crmocoOHOcTh Hecymux CAR T-knerok w3dmpaTenmpHO OTBEYaTh HA
Hu3kue ypoan BCMA wmm nposiBIATh TIEPEKPECTHYIO PEAKTHBHOCTH B OTHOINECHHH

HCPOACTBCHHOTO AHTHUTCHA B ChIBOPOTKC YCJIO0BCKA, HCHOJ’IBSyCMOfI JJIA
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kynpTuBupoBanua T-knerok. Kak nHecymme CAR k BCMAO2 T-knetku, Tak
Hecymme CAR k BCMAI10 T-kneTku mopiepkWBamd Ha cpene 0e3 coaepsKaHus
CBIBOPOTKM 4YENOBEKAa B TEYEHHE JABYX /JHEW, a 3aTeM IEPEHOCHUIIM B Cpeny,
comepxaiyro (eranpHyo Obrabio ChIBOPOTKY (PBC), cerBopoTky uenoseka (HABS)
i HABS ¢ npoGasnmenuwem wmu 6e3 moOasmenust 100HT/™Mn pactBopumoro BCMA
(¢ur. 7). BeiceoOoxxknenne MPH-y ananusuposanu 24 yaca CIycTs ¢ MPUMEHEHHUEM
NOPA ELISA. Kak Hecymme CAR x BCMAO2 T-knerku, tak u Hecymue CAR k
BCMAI10 T-knetku otBevanu Ha pactBopumbii BCMA. Onnako mecymme CAR k
BCMA10 T-knetku cekpetupoBamu B 10 pa3 Oompmiee kommuectBo WOH-y, yem
Hecymue CAR k BCMAO2 T-knetku. B orcyrctBue BCMA Ttonmpko Hecymue CAR k
BCMA10 T-kmetku BbIcBOOOXmamH VMOH-y HE3aBUCUMO OT KyJIbTHBHPOBAHHUS C
¢etampHOM Obrube chiBOpoTKOH (DBC)(p = 0,0002) mmm CHIBOPOTKOW YEITOBEKA C
AB-anturenamu (HABS) (p = 0,0007). Yka3aHHbIe JaHHBIC CBUACTEIBCTBYIOT O TOM,
YTO CEKPELHs BOCIAIMTENBHBIX IMTOKHHOB ObUTa XapakrepHa anst Hecymux CAR k

BCMA10 T-kneTok.

Memnee evipasicennas npomugoonyxonesas ynrxyus necyuyux CAR k BCMA10

T-xnemox 6 Mooenu MHOHCECMBEHHOU MUEIOMbBL HA MbIULAX

['wmepakTuBalMss W TOBBINICHHBIM amoNTO3 MOTYT HETaTHBHO BIHATH HAa
nepcucTeHTHOCTh Hecymux CAR T-kneTok y manueHTOB W, B KOHEYHOM HMTOTE, Ha
KIMHUYeCKy10 3¢ dexkruBHOCTh. [IpoTHBOOMYyXO0NEBYI0 (yHKIMIO Hecymux CAR
BCMAO2 T-knerok u Hecymux CAR k BCMA10 T-kneTok uccneaoBaiv B MOJAETU
omyxomu Ha Mbeimax. Memmu NOD scid ramma (NSG) ¢ 3KCiepUMEHTATBHBIMA
MOJKOXKHBIMH ~ OMYXOJIIMH  MHOKecTBeHHOW MuejaoMbl (RPMI-8226) wenoseka
pasmepom ~100 MM MOJTyYaau JICYCHUE 10 Hecymux CAR k BCMAO2 T-kineTtok, 10
Hecymux CAR k BCMA10 T-knetok wm 6opresomuOom (Benkeimom). Poct RPMI-
8226 oOTCnEeKMBaIM € MCHOJB30BAHMEM KalWmepa. B 1ByX HE3aBHCUMBIX
skcriepumenTax (¢ur. 8a w 8b), OOPTE30MHUO KOHTPOIMPOBAI POCT OIMYXOJH TIO
CPABHEHHWIO C TIOJly4YaBIOTUMH KOHTPOJBHYIO OCHOBY JKHBOTHBIMH. Y JKHBOTHBIX, B
OpTaHu3M KOTOPBIX ObUmH amonTHBHO mepeHeceHbl Hecymue CAR x BCMAO2 T-

KJIETKHM, HaOmojanach OBICTpas MPOJOHTUPOBAHHAA >SIHUMMHAIMA OIyXOJu (HA
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rpaduKax-BKJIaJKaX MPEACTABICHBI MAacIITAOMPOBAaHHBIC JAaHHBIC [UIS PaHHEH
perpeccuu omnyxounei). AnontusHbid nieperoc Hecymmx CAR k BCMA10 T-knetok
TaK)Ke OOECTICYMBAII PETPECCHIO OIYyXOJIEH, HO C 3aJIEPKKOM B 00OMX SKCTIEPUMEHTAX

no cpaBHeHUr0 ¢ HecymuMu CAR k BCMAO2 T-knetkamu.
Buoieoown

Hecymue CAR k BCMAO2 T-knetku u Hecynue CAR k BCMA10 T-knetku
JAEMOHCTPUPOBAIM COMOCTABUMBIE IPOTHBOOIYXOJIEBbIE (DYHKIIMH B aHAIM3aX 1n Vitro,
onHako Hecymue CAR k BCMAIO T-kieTkd OTIMYAIUCh XapaKTEPUCTHKAMH,
KOTOPBIE MOTYT HETaTMBHO CKa3bIBaThCA HAa 0€30MacHOCTH M 3(P(PEKTUBHOCTH TPHU
neyenuu nampeHTa. Hecymue CAR kx BCMA10 T-knetku oTBeYald BBIPAXKEHHOM
CEKpeIHel BOCTIATUTEIbHBIX [IMNTOKHHOB HAa BO3/ICHCTBHE (PH3HOIOTHYECKUX YPOBHEH
oenka BCMA. LIHTOKMHOBBIH HITOPM HWIIM CHHAPOM BBICBOOOXKICHHS LIMTOKHHOB
ABIICTCA W3BECTHOM MNPUYMHOM KIMHUYECKOM TOKCHYHOCTH IIPU NPHUMEHEHUU
BapUAaHTOB TepanuH, cBsi3aHHbIX ¢ HecymuMmu CAR T-knerkamu. J[onomHUTETBHYIO
03200YEHHOCTh OTHOCHTEBHO BBICBOOOXKICHHA IMTOKMHOB B 0TBeT Ha BCMA
BBI3BAJIa HAONIOMABINAACA TOHHYeCKas akTUBHOCTH Hecymux CAR k BCMAI10 T-
KJIeToK. Jlaxxe B oTCyTcTBHE aHTUreHHOW ctumyssinmu Hecymue CAR k BCMA10 T-
KIIETKHA BBICBOOOKJAIA BHICOKHE YPOBHH BOCTIAJMUTEIBHBIX ITATOKHHOB. Y CTOHYHBAS
CEeKpelHs LUTOKHHOB TOTEHIMAIBHO MOXKET OOYyCIIAaBJIMBATh CYIIECTBECHHYIO
KJIIMHUYECKYI0 TOKCUYHOCTbD, & TAKKE€ HETATUBHO OTPA’KAaThCA HAa MPOTHBOOIYXOJIEBOM
¢yakmun.  Tak, aBTOpel W300peTeHHMs HAOMIOMATH  OOJBINEE  COACPIKAHHE
ATOTITOTHYECKUX KJIETOK M MEHEE BBIPAKCHHYIO MPOTHBOOIYXOJIEBYIO (YHKIHIO B
kynapTypax Hecymux CAR xk BCMA10 T-kierok mo CpaBHEHHUIO C KyJbTypamH
Hecynux CAR k BCMAOQO2 T-kimetok B MOJETM MHOMKECTBEHHOM MHUETIOMBI Ha

MBbIIax.
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ITPUMEP 3

MUHUMAIJIBHASL DKCIIPECCHUS BCMA TIPU JIMM®OMAX AKTUBUPYET HECYIIIME CAR
NPOTUB BCMA T-KJIETKU

Yposens skcnpeccun BCMA B kneTkax muHuE muM@ombr 1 neiikosza (Daudi u
Raji) m3mepsamu 1 OmpeneeHnust TOTro, SBISETCS JTH AKCIPECCHS TOCTATOYHOH IS

aktuBanuu Hecymux CAR k BCMAO2 T-krneTok.

Okcnpeccnro BCMA Ha kimetkax nauMQOMBI, JIEHKO3a W MHOMKECTBEHHOH
MHUEJIOMBI KOJIHYECTBEHHO OTPEACIIIIN C MPUMEHEHHEM NPOTOYHOH IIMTOMETPUH. B
YKa3aHHOM aHajJu3€ OTHOCUTENbHYI0 3Kcmpeccnio BCMA Ha kieTKax OlLEHUBAIIU
MyTEM COOTHECEHHUS] HMHTEHCHUBHOCTH (prryopecueHImn skcnpeccupoBanaoro BCMA ¢
W3BECTHBIM KOJHYECTBOM CBS3aHHBIX AHTUTEN (CBA3BIBAIOIMEH CIIOCOOHOCTBIO
antutena, ABC). Yposuu oskcnpeccun BCMA B juHUSX KIETOK JTAM(OMBI
CpaBHHMBaNM C YpoBHAMHU 3kcnpeccud BCMA B 1WMHUM KJIETOK MHOMKECTBEHHOM
muenomsl (RPMI-8226), kak nzBectHo, aktuBupyromux Hecynme CAR k BCMAO2 T-
knetkn. Knerkm RPMI-8226 »skcnpeccupoBanmn Ha mnoBepxHocTH 12590+£1275
mosekyn BCMAO2. Ilpu stom knetku Daudi skcmpeccuposamu 11734234 momekyn
BCMAO2, a xmetku JeKo-1 (IuHHMA KIETOK MaHTHHHOKIETOYHOW JTUMQOMBI)

sKcnpeccupoBaiii Beero 222+138 momekyn BCMAO2 (dwur. 9, kpykkn).
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B napyroil cepum 3KCHEPUMEHTOB TECTHPOBANM akTHUBHOCTHh Hecymux CAR k
BCMAO2 T-knerok mpu He3HaYHTENbHBIX ypoBHAX BCMA, HabmogaempIx Ha
KIeTKaxX JTUHUM TumpoMbl U nerko3a (¢ur. 9, kBagparer). Hecymme CAR mportus
BCMAO02 T-kneTku moiyvaid ¢ TPUMEHEHHEM CTAHIAPTHBIX CITOCOOOB; AKTUBHOCTH
oucHuBanu ¢ npuMeHeHueM M®A-anamusza ELISA na MOH-y nmocne coBMECTHOro
KynbTuBupoBaHus ¢ BCMA-nonoxurensupiMd 1 BCMA-oTpULIaTeTbHBIMA TUHUAMH
omyxoneBbix kinetok. PeaktuBHocTh Hecymux CAR k BCMAO2 T-knetok
COOTHOCHIIM C OTHOCHUTENBbHBIM YypoBHeM »skcnpeccun MPHK BCMA  (Bbime
MOPOTOBOTO) W/MIAM TUIOTHOCTHIO perientopa BCMA Ha mOBEpXHOCTH pPa3IUYHBIX
JUHUHA OIyXOJIEBBIX KIETOK IOCIIE COBMECTHOTO KynbTUBHpOBaHUA (dur. 9). Ilpu
coBmMecTHOM KynpTuBHpoBanuu Hecymmux CAR k BCMA T-knerok m BCMA-
orpuniateabHblx (BCMA-) nuHMIT ONyXONIEeBBIX KJIETOK: MHEJIOT€HHOTO JIeHK03a
(K562), octporo mmmpooOmactHoro merikoza (NALM-6 u  NALM-16);
MaHTHHHOKIETOYHOH auMpombr (REC-1); wmm xomxkuuckoi mampomsr (HDLM-2),
BBICBOOOKIAETCA MAajio€ KOJHUYECTBO WM BooOme He BhicBoOOkmaercs WOH-y. U
HAIIPOTHUB, TIPU COBMECTHOM KyJibTuBHpoBaHUHU Hecynmx BCMAO2 CAR T-kietok ¢
kinetkamu  BCMA-nonoxkurensapix (BCMA+) nuHHIA OmMyXOJIeBBIX KIETOK: B-
KIIETOYHOTO XpOHHYECKOTO TuM(poOaacTHOTo Neiko3a (MEC-1), MaHTHIHHOKIIE TOUHOM
mumpombr (JeKo-1), xomkkurckon mumdombr (RPMI-6666), numdomber bepkurra
(xknetkm Daudi m kmetkm Ramos) m MHOkecTBeHHOM Muenombl (RPMI-8226),

BBICBOOOKIAITHCH CYIIeCTBeHHbBIE KoruecTBa IDOH-y.

Uccnenosanus peaktuBHocTd Hecymmux CAR k BCMAO2 T-kmetok B
oTHOIEHUH 3Kcnpeccupyrommx BCMA kmetok mamdomsr bepkurra (kmetok Daudi)
MPOAOIDKANM Ha KUBOTHBIX in vivo. Kmetkm Daudi taxke skcmpeccupyror CDI19.
AxTuBHOCTH in vivo Hecymux CAR k BCMAO2 T-kieTok cpaBHUBaIU C AKTUBHOCTBIO
in vivo mecymux CAR x CD19 T-xnerok. Msmiam NOD scid ramma (NSG)
uepenppoamy BB 2 x 10° xmerok Daudi ® mosBomsumH  chOPMHPOBATHCS
3HAYUTENBHOM CHUCTEMHOW OMyXOJIEBOM Harpys3ke a0 nedeHus Hecymumu CAR T-
knetkamu. Hecymme CAR T-knetku BBOgunM uepe3 8 aHed u 18 ngHel mocre
uHaykumu onyxoinel (¢pur. 10A u 10B, cooTBeTcTBeHHO0). OCHOBA M OTPUIIATETBHBIN

koHTponb (Hecymme CAR xk CD19A T-xneTkn) He MPeIOTBPAIIATH POCT OIYyXOJEH,
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YTO BHIHO TI0 VYUIHHEHHIO JorapupMudeckor (a3pl OUOMIOMHHECIICHIIUH, B
pe3yJibTaTe HAOMOJANKMCh CHIDKEHHE Macchl Tena u cmepth (¢pur. 10A, nBe neBbie
MAHENH CO CHUMKaMu Mbimei). Anturena npotus CD19 u mecymue CAR xk BCMAO02
T-krmeTkn mpemoTBpamamy pocT OMyXOJeH, oOecTieunBas COXPAHEHHWE MAacCChl Tela U
BbpkuBaHue. Anturena npotuB CD19 u mecymue CAR x BCMAO2 T-knetku ObutH
oauHaKoBO d(pdexTrBHBI TpH BBeAcHUU HA 8 neHb (pur. 10A, nBe MpaBble MAHENH CO
caumkamu Mbrnein). Hecymue CAR npotus BCMAO2 T-knetku taxke 3pQexTHBHO
YMEHBIIAIA OIMyXOJIEBYI0 HATPy3Ky IIPU BBEACHHUM uepe3 18 mHeH mociie MHIyKIHH

onyxoneu. Gur. 10B, npasas naxes.

[IPUMEP 4
BbICOKASI AKTUBHOCTD IN VITRO HECYIIIUX CAR MTPOTUB BCMA T-KJIETOK

Beipaxxennas axtuBHocTh in vifro Hecymux CAR k BCMAO2 T-knetok
nocturanack npu 50% cHwxenun skcrnpeccun CAR x BCMAO2. Ilonymamuu T-
KJIETOK TPAHCAYLMPOBAIA 4% 10® — 5%107 TPAHCAYLMPYIOIIHNX €IUHUL JEHTUBHPYCA,
kopupyromiero mojiekyiny CAR mpotuB BCMO2A. Urorossie momymsinuu T-KIIETOK
JEMOHCTPUPOBAIU NOHWKEHHOE coaepkanue Hecymux CAR k BCMAO2 T-knetox
(% ompenmenseMbIX Kak TIOJIOYKHUTEIIBHBIE KIIETOK) M TIOHIKEHHYIO SKCIPECCHIO
monekyn CAR x BCMAO2 (ompenmensemyrd TIO CPEAHEH HHTEHCHBHOCTH

dbnyopecuenmmu: MFT).

Ornpenensany BIUAHUE CHIKEHUS SKcrpeccuu MosieKyibl CAR Ha akTMBHOCTD B
otHomennn BCMAO2. Conepskanne mnonoxkurenbHbix mo CAR mpotus BCMA T-
KIETOK HOPMHPOBAJK IO HETPAHCAYIMPOBAHHBIM T-KIeTKaM I 00eCTIeYeHUS
comepxkanus 26 + 4% cmocoOHpx pearupoBath HAa BCMA T-xnerok (¢pur. 11A).
[Tokazatems MFI nns HopmupoBanHbix Hecymmux CAR k BCMAO2 T-knetok
BapbupoBan oT 885 mo 1875 (pur. 11B). K562 mpeacraBnseT coO0H THHHUIO KIETOK
CML, vy «koropeix otcytctByeT 3kcnpeccus BCMA.  Konctpyuposaau
skcnpeccupyromue BCMA knetku K562 u ucnonb30Baid UX B LUUTOIHUTHYECKOM
aHanuse in vitro ana oueHku akTuBHOCTH Hecymux CAR k BCMAO2 T-knetok ¢

BappupyrotmMu ypoBHsMu dkcnpeccud CAR k BCMA (¢ur. 11C). Knetku K562
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metunu pearearom Cell Trace Violet; kmetku K562, cTaOMibHO 3KCIPECCUPYIOTIHE
BCMA (K562-BCMA), metimmu CFSE. T-xmetkn, knetku K562 u wnerku K562-
BCMA coOupamu, mpoMbIBalld W PECYCHEHAUPOBAIN B cpeme Oe3 coaep:KaHus
SK30TCHHBIX IMTOKHHOB. KIETKH KyJIbTUBHPOBANH B COOTHOIIEHHH 3(PPEeKTOPHBIX
kietok (E; T-kmerka) k menmesbim kietkam (T; cmeck 1:1 kmerok K562 uw K562
BCMA), cocrapmstoniem 20:1 umu 10:1, B uakyOaTope teuenue 4 yacos npu 37 °C u
5% CO,. 3atem kneTkH OKpamuBaau kpacutenem Live/Dead w amammsupoBamm ¢
nomonipt0 FACS. [UTOTOKCHMYHOCTH ONpEAENAIA HAa OCHOBAHUU Pa3TUUMI
OTHOCUTENBHOro coaepxkanus kiaeTtok K562 m K562-BCMA, HOpMHPOBaHHOIO MO

COCTOAHHUAM OTCYTCTBHA T-kneToxK.

I[TPUMEP 5
[TPOLECC MTOJIYUYEHUS HECYIIMX CAR MTPOTUB BCMA T-KJIETOK

JUia  5edeHuss KaKIOro IAlUEHTa IOJMyYaroT YHHUKAIbHBIE IPOIYKTHI C
HecymumMu CAR k BCMAO2 T-knerkamu. HanesxHocTh mpouecca MOMydYeHHs
npoaykToB ¢ HecymuMu CAR k BCMAO2 T-kieTok OLIEHHBANH IMyTEM TOTYYCHHS
Hecymux CAR k BCMAO2 T-knetok ot 11 MHAMBUAYaIbHBIX 310POBBIX JTOHOPOB
MKIIK. Pasmuoxxenue Hecymux CAR mpotuB BCMAO2 T-kneTok OT KakaoTO
JOHOpPa COOTHOCHJIM C TIOKa3aTeNIMH COOTBETCTBYIOLIEH HETPAaHCIyIUPOBAHHOMN

nmapauieIbHON KyIbTypsI (dur. 12A).

B konte mepuona kynpruBammu (10-i geHp) 3hPexTHBHOCTS TpaHC Iy KW T-
KIIETKA OLCHUBAIIA MyTeM KOJIIMYECTBEHHOTO OTPEACTICHHUS YHCIAa WHTETPHUPOBAHHBIX
neHtuBupycoB ¢ momompio KIII[P w Habopa cnemmduyecKux IEHTHBHPYCHBIX
npaiiMepoB (umcno kommii BekTopa, VCN). Kymeryper Hecymme CAR mportus
BCMAO2 T-kmerok ot 11 [10HOpPOB JAEMOHCTPUPOBAIH  COIMOCTABUMYIO
3¢ (eKTHBHOCTh  JIEHTHBHUPYCHOH  TpaHcaykumu (pur. 12B).  Conep:xanue
nonokutenbHbIX 0 CAR k BCMAO2 T-k7I€TOK U3MEPANIU C MOMOIIBI0 MPOTOYHOM
OUTOMETPUH; ObTa OOHapykeHa comocTaBumas oskcmpeccmi BCMA mnms  Beex

nouopoB (¢ur. 12C).
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AKTHUBHOCTh Kakaoro npoaykra ¢ HecymuMu CAR k BCMAO2 T-knetkamu
oleHMBaNMH 1O BBICBOOOKAeHUIO M®DH-y mocne coBMECTHOrO KyIbTHBHPOBAHHUS C
kietkaMu K562, ckoHcTpynpoBaHHbIMH A7 dkcnpeccun BCMA. Bee npoayKrsl ¢
HecymuMu CAR npotnsB BCMAO2 T-kneTkaMu JA€MOHCTPUPOBAIHM TEPANEBTHUYECKH
peneBaHTHBIE ypoBHH BbIcBOOOKAeHUs W®OH-y mpu wontakre ¢ BCMA-

sKcrpeccupyromumu knetkamu K562 (¢ur. 12D).
[MPUMEP 6
OKCIPECCU CD62L, CD127, CD197 1 CD38 HA HECYIIUX CAR T-KJIETKAX,
OBPABOTAHHBIX MJI-2, Uk NJI-2 1 ZSTK474

Hecymme CAR T-xnerku, xynsTuBHpoBaHHble ¢ WJI-2 u ZSTK474,
JEMOHCTPUPYIOT TOBBINICHHbIE YypOBHU 3kcmpeccun CDO62L mo cpaBHEHHIO C
Hecymumu  CAR  T-kierkamMu,  KyJIbTHBHPOBaHHBIMM  Toimbko ¢ MJI-2.
OKCIPECCHOHHBIN aHATU3 29 TOTIOTHUTENBHBIX MAPKEPOB KIETOYHOM MOBEPXHOCTH HA
Hecymux CAR k BCMAO2 T-kmetkax, kymbruBupoBaHHbIX ¢ WJI-2 u ZSTK474,
BBITIOJTHSUTA C TIPUMEHEHHEM MHOTomnapameTtpudeckor macc-mrometpun (CyTOF) m
cpaBHMBanu pe3ynbTaThl ¢ HecymuMmu CAR T-kneTkamu, KyJTbTUBHPOBAHHBIMH
tompko ¢ WJI-2. Jlma tpex momommmrenbHbIX Mapkepo (CD127, CD197 u CD38)
HAOJI0 JaJTOCh TIOBBIIEHHE dKcnpeccuu B oopadoTanubix MJI-2 + ZSTK474 necymmx
CAR T-kmerkax mo cpaBHeHuto ¢ Hecymumu CAR T-kmetkamu, 00paOOTaHHBIMH
tonbko MJI-2. CootBeTcTBEeHHO, KO3Kcmpeccuto CD62L, CD127, CD197 u CD38
JOTIOTHUTENTFHO CTPATHOHUIUPOBATH U KyJbTHBHPOBaHHBIX ¢ ZSTK474 Hecymmx
CAR T-xnerok. Ilocne kynpTuBUpOBaHUS B cpeae, coaepkamen WMII-2, 7,44%
Hecymux CAR k BCMAO2 T-knerok ko3kcnpeccuposanu CD127, CD197 u CD38,
o cpaBHeHMIO ¢ 24,5% Hecymux CAR k BCMAO2 T-knetok, KyJIbTUBUPOBAHHBIX C
NII-2 u ZSTK474. Jlmarpamma Benna Ha ¢ur. 13 wmmocTpupyeT KOIKCITPECCHIO
CD127, CD197 u CD38 B mnonoxurensHblx 1o CD62L HampaBleHHBIX MPOTHB

BCMAO2 T-keTkax.
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[HPUMEP 7
OBPABOTKA ZSTK474 TIOBBIIAET COAEPKAHUE CD8 T-KJIETOK

Okcnpeccuto CD8 konuuectBeHHo ompeaensanu B Hecymux CAR k BCMAO2
T-knerkax, oopadoranubix Tonbko MJI-2, wm NJI-2 u ZSTK474. Okcnpeccuro CDS8
OTIPEJICISIA ¢ TIPUMEHEHHEM (DITyOpeCIleHTHO-MeueHOTo aHTuTena mpotus CDS u
nporoyHod muromerpur. Hecymme CAR nporus BCMAO2 T-knetkn ot cemu
3I0POBBIX AOHOPOB, KynbTuBUpoBaHHbie ¢ WJI-2 u ZSTK474, nemoHcTpupoBanu
3HaYMMO OoJiee BbICOKHME YpoBHHU dkcnipeccun CD8 mo cpaBHenuto ¢ Hecymumu CAR

k BCMAO2 T-kneTkamu, Ky 1bTHBUPOBAaHHBIMH TOJIBKO ¢ MJI-2. @ur. 14.
I[TIPUMEP 8
OTCYTCTBUE AHTUI'EH-HE3ABUCUMOM AKTUBHOCTH Y OBPABOTAHHBIX
ZSTK474 HECYIIUX CAR MPOTUB BCMA T-KJIETOK

Tonudeckas akruBHOCTH Hecynux CAR T-kneTok B OTCYyTCTBHE aHTHUTECHA
ObUTa CBf3aHA C TOHWKEHHOW OWOJIOTHYECKOW aKTUBHOCTHIO. TOHHYECKYIO
aktuBHOCTh Hecymmux CAR k BCMAO2 T-knetok OLEHHBAIH  MyTEM
KOJIMYECTBEHHOTO  OTPEACIICHUs BBICBOOOXKIeHUs uHTepdepona-y (MUDH-y) B
OTCYTCTBUE aHTUTE€HA TOCJE KynbTHUBHpoBaHUA B npucytcteuu MJI-2 u ZSTK474 u
CPaBHUBAJIM C TMOJTYYEHHBIMH B CTaHJAPTHBIX YCIIOBUAX KyJbTUBUPOBAHHS TOJIBKO C
NJI-2. Kynstypsl Hecynux CAR npotus BCMA T-kieTok nonyvaiy ¢ IPpUMEHEHUEM
CHUCTEMBI, TPAMO  MAacITAOMPyeMOM [0  KPYMHOCEPHUHHBIX  KIMHUYECKHUX
MTPOU3BOACTBEHHBIX MPOLECCOB. BKpaTIie, MOHOHYKJI€aPHBIE KIETKH MePU(PEPHISCKON
kposu (MKIIK) kymsTHBHpOBaIH B CTAIMOHAPHBIX KOJIOAX B cpeae, coaepxkamien NJI-
2 (CellGenix) u anTuTena, cnemmduueckne B otHomennn CD3 m CD28 (Miltenyi
Biotec). Uepes aeHp mOClHe HAYama KyJIbTHBHPOBaHHS fobaswum 2 x  10°
TPaHCAYLMPYIOIUX €IWHHULl JIEHTUBUpPYca, Koaupyromero peuentopel CAR mpoTus
BCMA.
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Hecymme CAR mnporms BCMAO2 T-knetku moanmepkuBamu B (ase
Jorapu(pMUIECKOTO POCTa MyTEM J0OABICHHS CBEXEH cpeasl, comepkamed NJI-2 u
ontuMu3npoBaHHyo 103y ZSTK474, Ha npoTsokeHuu B oOmel crnoskHocTH 10 mHEH
KyJbTUBUPOBaHHMA. B KOHIE mpolecca MONYy4YEeHHs SKBUBAJICHTHOE KOJIMYECTBO
Hecymux CAR k BCMAO2 T-kneTok MOBTOPHO KyJIbTUBHUPOBAIU B T€UEHUE 24 4acoB
B cpeme 60e3 mobGasok. KommuectBo M®H-y, BwIcBOOOKmaemMoe 3a 24 wyaca,
KOJIMYECTBEHHO onpenesiii ¢ npuMmeHeHneM M®A ELISA. B ykazanHoM aHammu3se
ypoBaun HM®H-y wHwke 200 mnr/mMa COOTBETCTBYIOT OTCYTCTBHUIO TOHHYECKOH
aktuBHocTd. Ha ¢ur. 15 mnokazano, uto komumdyectBo MDH-y, BBICBOOOXKIAaEMOE
HecymuMHu CAR k BCMAO2 T-knetkamu ot 14 1OHOPOB, COrNacyeTcst ¢ OTCYyTCTBUEM
TOHMYECKOM AKTMBHOCTHM BHE 3aBUCHMOCTH OT TOro, MPOBOJWIOCH JIH

kynsTuBHpoBanue Hecymux CAR T-knetok ¢ ZSTK474.
I[MPUMEP 9

OBPABOTAHHBIE ZSTK474 HECYIIIUE CAR MTPOTUB BCMAO2 T-KJIETKH
JEMOHCTPUPYIOT TEPAIIEBTUYECKYIO AKTUBHOCTD B MOJIEJIN OITY XOJIN IMM®OMBI

Onyxomn Daudi wucnonp3oBamm A H3yYEHHS  MPOTHBOOIYXOJEBOHM
aktuBHocTH Hecymux CAR k BCMAO2 T-knetok, kynbtuBupoBaHHbiXx ¢ WJI-2, nmm
NJI-2 u ZSTK474. Knetku Daudi skcnipeccupyroT Huskue yposau O0enka BCMA wu
00€CTIeYMBAIOT TOTYYEHHUE MOJEIHM ArpecCUBHBIX TPYAHO TOJJAIOIIUXCS JICYEHHUIO

0TIy XOJIEH JTUM(OMBL.

2 x 10° omyxoneBsix kietok Daudi MeTrmz reHoM mompdepasbl CBETIUKOB H
BBOJMJTM HOKAayTHBIM 10 TamMma-tienu perentopa WJI-2 memmam NOD scid (NSG)
MyTeM BHYTPUBEHHOW wHBEKOWHU. [locme QopmupoBanus omyxoned HeCynmM
OMyXOJIM MBbIIIAM BBOJWIM 1 X 107 Hecymmx CAR T-knetok. Msemam BBOIWIH 1)
Hecymme CAR k BCMAO2 T-knetku, B Teuenne 10 qHe# oopadoTanusie NJI-2, wmm
NJI-2 u ZSTK474; vnum 11) copepskaimue YCEeYeHHBIH AeEKTHBIA N0 CHUTHATH3ALNH
CAR mporus BCMAO02 (tBCMAO02) T-knetkn, B Teuenne 10 mHe# oOpaboTaHHBIE
WI-2 wu ZSTK474. Poct onyxold OTCHEKUBAIM C  HCIONb30BAHUEM

OMOTIOMHHECIICHIINH C IPUMEHEHHEM CHCTEMBI BU3yanm3anuu Xenogen-1VIS.
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[TomHas perpeccus omyxojied HaOmoanace y 50% MbImien, KOTOPbIM BBOIAITH

Hecymmie CAR k BCMAO2 T-knetku, oopadoranusie NJI-2 u ZSTK474. Owur. 16.
[IPUMEP 10

OBPABOTAHHBIE 7ZSTK474 HECYIIME CAR T KIJIETKM JEMOHCTPUPYIOT

TEPAIIEBTUYECKYIO AKTMBHOCTL B MOJIEJIM MUEJIOMbBI YEJIOBEKA HA MBITHAX

JKUBOTHBIM C TOJKOKHBIMH OTYXOJIIMH MHOKeCTBeHHOM muenomsl (RPMI-
8226) pasmepom 100 MM’ BIIMBAIIM SKBHUBAJICHTHBIC JO3BI Hecymux CAR T-knetok
(1x10° monoxurensupx mo CAR k BCMAO02 T-KI€TOK) HTH HEMOAHU(BHITHPOBAHHBIX
(HeTpaHCAYLMPOBaHHBIX) T-KJIETOK OT COOTBETCTBYIOIIETO JOHOpPa T-KJIETOK.
Hecymmue CAR mpotus BCMA T-knetku Obutn oopadotaner WJI-2, wmu WUJI-2 u

ZSTK474 cornacHo onucaHuio B mpumMepe 8.

V JKMBOTHBIX, TOJTy4aBUIMX KyJIbTUBUpoBaHHbIE ¢ 1JI-2, umu NJI-2 u ZSTK474
Hecymie CAR k BCMAO2 T-kneTkw, HaOMIOZATIOCH TIOJIHOE TPEAOTBPALICHHE
paspactanus omyxosied. @ur. 17. 11 HanpoTHB, y KUBOTHBIX MOJTY4YaBIIMX JCUCHUE
HETPAHCTYITUPOBAHHBIMH KJIETKAMH WA OCHOBOM, HAOJIOIaNnach HECIIOCOOHOCTH K

KOHTPOJTIIO pocTa omyxojeu. Our 17.

B mermom, ucnons3lyembie B puiaraeMoi (Gopmysie H300pETECHUSI TEPMHHBI HE
JOJDKHBI TIOHUMAThCS KaK OTPAHUYHBAIOIUE O00BEM H300PETEHHUS CHEIU(PUICCKUMU
BapUAHTAMH PEaNM3AI[UH, PACKPBHITBIMH B ONMHCAHHH MW TyHKTaX (OPMYIIBI
W300pETeHHS, HAPOTHB, OHU BKIIIOYAIOT BCE BO3MOKHBIC BAPHUAHTHI PEATTM3AIHH, a
TAK)KE€ BCE DKBHBAJICHTHI TAaKUX BAPHUAHTOB, BXOISIIHE B 00BEM COOTBETCTBYFOTIIHX
MyHKTOB  (opMylibl  u300peTeHmMs. Takum oOpasoM, Qopmyna HACTOSIIETO

W300pEeTeHHs HEe OTPAHUYCHA TPUBEACHHBIM OTTHCAHHUEM H300PETCHHUS.
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cctcgactat

cgcggecgca

ccaaccattg

gcgaggcctg

ggtgttgctt

gtacatcttc

ttcatgccgce

aagcgccgat

cggcaggcga

gggaaagccc

gatggctgaa

tgacggtctg

gcaagccttg

Gln Cys

Pro Cys

Arg Tyr

40

Ile
55

Leu

Phe

Val

Glu

Asp

Asp Leu

ctccaaataa

agttacgcca

accacaacac

agcctcagac

gacttcgcgt

ctctcecttg

aagcagcctt

ttccececgagg

gctcccgceat

gaagagtacg

cggagaaaaa

gcctatageg

taccagggtc

ccaccccecgcet

Gln
10

Ser Asn

Gln
25

Leu Arg

Cys Asn Ala

Trp Thr Cys

Phe
75

Leu Met

Phe Lys Asn

90

Glu
105

Lys Ser

acaacctcaa

tggactactg

ctgctccaag

ctgaagcttg

gtgatattta

tgatcactct

ttatgcgacc

aggaagaagg

atcagcaggg

atgttctgga

atcctcagga

agatcggaat

tctctacagce

aatga

Glu Tyr Phe

Ser
30

Cys Ser

Val
45

Ser Thr

Leu Leu

60

Gly

Leu Leu Arg

Thr Gly Ser

Thr Gly

110

Arg

gtatgaagat

gggacaggga

gccccececaca

caggcccgca

tatttgggcc

gtattgtaag

tgtgcaaacc

agggtgtgaa

tcagaatcag

caagagacgg

ggggttgtac

gaaaggcgaa

caccaaggac

Asp Ser

15

Asn Thr

sSer

Asn

Leu

Ser

Ile
80

Lys

Gly Leu

95

Asp Glu

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1485



Ile Tle Leu Pro Arg Gly Leu Glu Tyr Thr
115 120

Glu Asp Cys Ile Lys Ser Lys Pro Lys Val
130 135

Pro Leu Pro Ala Met Glu Glu Gly Ala Thr
145 150

Thr Asn Asp Tyr Cys Lys Ser Leu Pro Ala
165 170

Ile Glu Lys Ser Ile Ser Ala Arg
180

<210> 12

<211> 5

<212> PRT/BEJIOK

<213> JckKyCCTBEHHAasa INOCJeIOBATEJIbLHOCTD

<220>
<223> TubKUM NEeNTUIHBEINM JIMHKEP

<400> 12

Asp Gly Gly Gly Ser

1 5
<210> 13
<211> 5

<212> PRT/BEJOK
<213> JckyCCTBEHHasa INOCJeIOBaATEJIbHOCTD

<220>
<223> TuBKUM NeNTUIHHY JIMHKEP

<400> 13

Thr Gly Glu Lys Pro

1 5
<210> 14
<211> 4

<212> PRT/BEJOK
<213> JckyCCTBEHHas INOCJeIOBaATEJIbHOCTD

<220>
<223> T'uOKMM NEeNTUIHBEI JIMHKEP

<400> 14
Gly Gly Arg Arg

1

<210> 15

Val

Asp

Ile

155

Ala

Glu

ser

140

Leu

Leu

Glu Cys

125

Asp His

Val Thr

Ser Ala

Thr

Cys

Thr

Thr
175

Cys

Phe

Lys

160

Glu



<211> 5
<212> PRT/BEJIOK
<213> JckyCCTBeHHas II0CJIEeNOBATEJILHOCTD

<220>
<223> TubOKMY HNENTUIOHEM JUHKEP

<400> 15

Gly Gly Gly Gly Ser

1 5
<210> 16
<211> 14

<212> PRT/BEJIOK
<213> JckyCcCTBEHHas INOCJIeIOBaTEeJIbHOCTD

<220>
<223> T'ubOKMM NEeNTUIHBEI JIMHKEP

<400> 16

Glu Gly Lys Ser Ser Gly Ser Gly Ser Glu

1 5 10
<210> 17
<211> 18

<212> PRT/BEJIOK
<213> JckyCcCTBEeHHAs I[IOCJIeOOBaATEJIbHOCTD

<220>
<223> TwubKUM NEeNTUIHBEINM JIMHKEP

<400> 17

Lys Glu Ser Gly Ser Val Ser Ser Glu Gln

1 5 10
Leu Asp

<210> 18

<211> 8

<212> PRT/BEJOK
<213> JckyCCTBEHHas INOCJeIOBaATEeJIbHOCTD

<220>
<223> TubKuM NEeNTUIHBIN JIMHKEP

<400> 18

Gly Gly Arg Arg Gly Gly Gly Ser

1 5
<210> 19
<211> 9

<212> PRT/BEJOK
<213> JckyCCTBEHHas MNOCJeIOBaATEJIbHOCTD

Ser Lys Val Asp

Leu Ala Gln Phe Arg Ser
15



<220>
<223> TuBKUM NeNTUIHHY JIMHKEP

<400> 19

Leu Arg Gln Arg Asp Gly Glu Arg Pro

1 5
<210> 20
<211> 12

<212> PRT/BEJIOK
<213> JckyCCTBeHHas II0CJIEeNOBATEJILHOCTD

<220>
<223> TubOKMY HNENTUIOHEM JMHKEP

<400> 20

Leu Arg Gln Lys Asp Gly Gly Gly Ser Glu Arg Pro

1 5 10
<210> 21
<211> 16

<212> PRT/BEJIOK
<213> JckyCCTBEHHas IOCJeIOBaTEeJIbHOCTD

<220>
<223> T'ubKMM NEeNTUIHBEI JIMHKEP

<400> 21

Leu Arg Gln Lys Asp Gly Gly Gly Ser Gly Gly Gly Ser Glu Arg Pro

1 5 10 15
<210> 22
<211> 18

<212> PRT/BEJIOK
<213> JckyCcCTBEeHHAs IIOCJIeOOBATEJIbHOCTD

<220>
<223> TubKuM NeNTUIHHN JIMHKEpP

<400> 22

Gly Ser Thr Ser Gly Ser Gly Lys Pro Gly Ser Gly Glu Gly Ser Thr

1 5 10 15
Lys Gly

<210> 23

<211> 7

<212> PRT/BEJIOK
<213> JckyCCTBEeHHas IIOCJENOBATEJILHOCTD

<220>
<223> calT pacHeNJeHrs NpoTeasou



<220>
<221> MISC_FEATURE/IPYI'ME IIPU3HAKU

<222>  (2)..(3)

<223> Xaa = Jlwbasg aMUHOKUCIIOTA
<220>

<221> MISC_FEATURE/IOPYI'ME IIPU3HAKU
<222> (5)..(5)

<223> Xaa = Jlnbasg aMMHOKUCIIOTA
<220>

<221> MISC_FEATURE/IPYI'ME IIPU3HAKU
<222> (7)) ..(7)

<223> ZXaa mnpencraBiseT coboy Gly mnm Ser
<400> 23

Glu Xaa Xaa Tyr Xaa Gln Xaa

1 5
<210> 24
<211> 7

<212> PRT/BEJIOK
<213> JckKyCCTBEHHAasa MNOCJeIOBATEJIbHOCTD

<220>
<223> calT paclenjeHus NpoTeason

<400> 24

Glu Asn Leu Tyr Phe Gln Gly

1 5
<210> 25
<211> 7

<212> PRT/BEJIOK
<213> JckyCCTBEHHas INOCJeIOBaTEeJIbHOCTD

<220>
<223> calT pacHeNeHus NpoTeasou

<400> 25

Glu Asn Leu Tyr Phe Gln Ser

1 5
<210> 26
<211> 19

<212> PRT/BEJOK
<213> JckyCCTBEHHas INOCJeIOBaATEJIbHOCTD

<220>
<223> cCcauT pacuenjeHud IpoTeas3oMu

<400> 26

Leu Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn
1 5 10 15

Pro Gly Pro



<210> 27

<211> 19

<212> PRT/BEJIOK

<213> JIckyCCTBEHHas INOCJIEeIOBaATEJIbHOCTD

<220>
<223> cawuT pacumenjeHus IPOTeasomn

<400> 27

Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn
1 5 10 15

Pro Gly Pro

<210> 28

<211> 14

<212> PRT/BEJIOK

<213> JckyCCTBEHHAasa INOCJeIOBATEJIbHOCTD

<220>
<223> calT paclenjeHus NpoTeason

<400> 28

Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Pro Gly Pro

1 5 10
<210> 29
<211> 17

<212> PRT/BEJIOK
<213> JckyCCTBEHHasa MNOCJeIOBaTEJIbHOCTD

<220>
<223> calT pacHeNJeHrs NpoTeasou

<400> 29

Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Pro Gly

1 5 10 15
Pro

<210> 30

<211> 20

<212> PRT/BEJOK
<213> JckyCCTBEHHas INOCJIeIOBaTEeJIbHOCTD

<220>
<223> cauT pacuenjeHus OIpoTeason

<400> 30

Gln Leu Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser



Asn Pro Gly Pro
20

<210> 31

<211> 24

<212> PRT/BEJIOK

<213> JHckyCcCTBEeHHAas I[IOCJIeOOBaATEeJIbHOCTD

<220>
<223> calT paclenjeHus NpoTeason

<400> 31

Ala Pro Val Lys Gln Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly
1 5 10 15

Asp Val Glu Ser Asn Pro Gly Pro
20

<210> 32

<211> 40

<212> PRT/BEJIOK

<213> JckyCCTBEHHasa MNOCJeIOBaATEeJIbHOCTD

<220>
<223> calT pacHeNJeHrs NpoTeasou

<400> 32
Val Thr Glu Leu Leu Tyr Arg Met Lys Arg Ala Glu Thr Tyr Cys Pro

1 5 10 15

Arg Pro Leu Leu Ala Ile His Pro Thr Glu Ala Arg His Lys Gln Lys
20 25 30

Ile val Ala Pro Val Lys Gln Thr

35 40
<210> 33
<211> 18

<212> PRT/BEJIOK
<213> JckyCcCTBEeHHAs IIOCJIeOOBATEJIbHOCTD

<220>
<223> cauT pacuenjeHus OIpoTeason

<400> 33
Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Pro

1 5 10 15

Gly Pro



<210> 34
<211> 40
<212> PRT/
<213>

<220>

<223> caur
<400> 34

Leu Leu Ala
1

Ala Pro Val

Asp Val Glu

35
<210> 35
<211> 33
<212> PRT/
<213>
<220>
<223>
<400> 35

BEJIOK

pacumenjgeHuns

Ile His Pro

5

JlckycCTBEHHAA [NOCJENOBaATEJIBHOCTD

npoTeason

10

Thr Glu Ala Arg His Lys Gln Lys Ile Val

15

Lys Gln Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly

20

Ser Asn Pro

BEJIOK

Gly Pro
40

25

JIckyCcCTBEHHAA [IOCJIeNOBaTEJIbHOCTD

CayT paclelJieHusa OpoTeas3oun

30

Glu Ala Arg His Lys Gln Lys Ile Val Ala Pro Val Lys Gln Thr Leu

1

5

10

15

Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Pro Gly

Pro

<210> 36
<211> 7350
<212> DNA/
<213>

<220>

<223>

<400> 36
tcgcgegttt
cagcttgtct
ttggcgggtyg
accatcatat

tacggggtca

20

TIHK

cggtgatgac

gtaagcggat

tcggggctgg

gccagcctat

ttagttcata

Hecymuli CAR npotus BCMAQO2

ggtgaaaacc

gccgggagca

cttaactatg

ggtgacattg

gcccatatat

25

VIckyCcCTBEHHAA I[IOCJIeOBaTEJIbHOCTD

BEKTOP

tctgacacat

gacaagcccg

cggcatcaga

attattgact

ggagttccgce

30

gcagctccecceg

tcagggcgceg

gcagattgta

agttattaat

gttacataac

gagacggtca

tcagcgggtyg

ctgagagtgc

agtaatcaat

ttacggtaaa

60

120

180

240

300



tggcccgect

tcccatagta

aactgcccac

caatgacggt

tacttggcag

gtacatcaat

tgacgtcaat

caactccgcc

cagagctcgt

ctggctaact

tagtgtgtgc

cagtgtggaa

agaggagatc

gcggcgactg

gtgcgagagc

ggccaggggyg

aacgattcgc

gacagctaca

tagcagtcct

ataagataga

caggaaacaa

tggtacatca

ttcatccaca

gtagacataa

caaaattttc

ctcctctgga

ccaagaagaa

gtggcaagta

tagagcgatc

attatataaa

gagaagagtg

cttgggagca

ggctgaccgce

acgccaatag

ttggcagtac

aaatggcccg

tacatctacg

gggcgtggat

gggagtttgt

ccattgacgc

ttagtgaacc

agggaaccca

ccgtetgttg

aatctctagc

tctcgacgca

gtgagtacgc

gtcggtatta

aaagaaacaa

agttaatcct

accatcccectt

ctattgtgtg

ggaagagcaa

cagccaggtc

ggccatatca

attttaaaag

tagcaacaga

gggtttatta

aaggtgaagg

aagcaaagat

gacaggatga

ccgatcttca

tataaagtag

gtgcagagag

gcaggaagca

CCaacgaccc

ggactttcca

atcaagtgta

cctggcatta

tattagtcat

agcggtttga

tttggcacca

aaatgggcgyg

gggtctctct

ctgcttaagc

tgtgactctg

agtggcgccc

ggactcggct

caaaaatttt

agcgggggag

tataaactaa

ggccttttag

cagacaggat

catcaaagga

aacaaaagta

agccaaaatt

cctagaactt

aaaagggggg

catacaaact

cagggacagc

ggcagtagta

catcagggat

ggattaacac

gacctggagg

taaaaattga

aaaaaagagc

ctatgggcgc

ccgcecceccattg

ttgacgtcaa

tcatatgcca

tgcccagtac

cgctattacc

ctcacgggga

aaatcaacgg

taggcgtgta

ggttagacca

ctcaataaag

gtaactagag

gaacagggac

tgctgaagcg

gactagcgga

aattagataa

aacatatagt

agacatcaga

cagaagaact

tagatgtaaa

agaaaaaggc

accctatagt

taaattaaga

attggggggt

aaagaattac

agagatccag

atacaagata

tatggaaaac

atggaaaaga

aggagatatg

accattagga

agtgggaata

agcgtcaatg

acgtcaataa

tgggtggagt

agtacgcccc

atgaccttat

atggtgatgc

tttccaagtc

gactttccaa

cggtgggagyg

gatctgagcc

cttgccttga

atccctcaga

ttgaaagcga

cgcacggcaa

ggctagaagg

atgggaaaaa

tagggcaagc

aggctgtaga

tagatcatta

agacaccaag

acagcaagca

gcagaacctc

cagcagtaca

acagtgcagg

aaaaacaaat

tttggaaagg

atagtgacat

agatggcagg

ttagtaaaac

agggacaatt

gtagcaccca

ggagctttgt

acgctgacgg

tgacgtatgt

atttacggta

ctattgacgt

gggactttcc

ggttttggca

tccaccccat

aatgtcgtaa

tctatataag

tgggagctct

gtgctcaaag

cccttttagt

aagtaaagcc

gaggcgagygyg

agagagtagg

attcggttaa

agggagctag

caaatactgg

tataatacaa

gaagccttag

gcagctgaca

caggggcaaa

aatggcagta

ggaaagaata

tacaaaaatt

accagcaaag

aaaagtagtg

tgatgattgt

accatagctc

ggagaagtga

ccaaggcaaa

tccttgggtt

tacaggccag

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



acaattattg

acagcatctg

tgtggaaaga

catttgcacc

ttggaatcac

aggtttaaga

accattatcg

agaagaagaa

ctcgacggaa

gagagacagc

cagggccaag

gttcctgccecce

agtttctaga

ccttatttga

gagctcaata

caccatggca

caggcccgac

ggccaccatc

ctggtatcag

ccagacgggt

catagatcca

tcctcecgcecaca

gaagccgggc

tgagctgaaa

caccgactac

ttggatcaat

cttttcactc

agatacagcc

gggaacctcc

cacacccgct

cgcagcagga

ggccccectttg

tctggtatag

ttgcaactca

tacctaaagg

actgctgtgc

acgacctgga

atagtttttg

tttcagaccc

ggtggagaga

tgaaagaccc

agaatatggg

aacagttgga

cggctcaggg

gaaccatcag

actaaccaat

aaagagccca

ctccecegteca

attgtgctca

tcctgtagag

cagaagcccg

gtacctgcca

gtggaagaag

tttggtgggg

tccggcgagg

aaacccggcg

agcataaatt

accgaaacta

gagacatctg

acttactttt

gttaccgtca

ccaactatag

ggcgccgtece

gccggaacat

tgcagcagca

cagtctgggg

atcaacagct

cttggaatgc

tggagtggga

ctgtactttc

acctcccaac

gagacagaga

cacctgtagg

ccaaacagga

acagcagaat

ccaagaacag

atgtttccag

cagttcgcett

caacccctca

ccgeccecttet

ctcagtcacc

ccagtgagtc

ggcagcctcc

gattttctgg

acgatgtggc

gtactaagct

gaagcacgaa

agactgttaa

gggtgaaacyg

gggagcctgce

cctctactgce

gcgccctega

gttcecgegge

ccagccaacc

atacgcgagg

gtggggtgtt

gaacaatttg

catcaagcag

cctggggatt

tagttggagt

cagagaaatt

tatagtgaat

cccgagggga

cagatccatt

tttggcaagc

tatctgtggt

atgggccaaa

atggtcccca

ggtgccccaa

ctcgcttetg

ctcggcgcga

cttgcccectce

tcccagectg

cgtcacaatc

aacccttett

tagcgggtcc

cgtgtattat

ggagattaag

ggggcaaatt

gatcagttgt

ggcccctgga

ttatgcatat

ttacctccaa

ctatagttac

CgcCaaccaca

attgagcctc

cctggacttc

gcttctctcecce

ctgagggcta

ctccaggcaa

tggggttgct

aataaatctc

aacaattaca

agagttaggc

cccgacaggc

cgattagtga

taggatcaag

aagcagttcc

caggatatct

gatgcggtcc

ggacctgaaa

ttcgecgcgcet

ttcacctgac

gccctgetge

gccatgagcc

ttggggagcc

attcagctcg

cgcactgatt

tgtctgcaga

ggaagcacgt

cagctggtcc

aaagcatctg

aagggcctca

gacttccgeg

ataaacaacc

gccatggact

acacctgctc

agacctgaag

gcgtgtgata

cttgtgatca

ttgaggcgca

gaatcctggc

ctggaaaact

tggaacagat

caagcttggt

agggatattc

ccgaaggaat

acggatccat

gttaggaaca

tgcceceggcet

gtggtaagca

cgccctecage

tgaccctgtg

tctgectcecc

gcgtctacgce

tgcatgctgc

tgggaaaaag

atcttattca

cgtcaaacgt

ttacactgac

gcagaacgat

ccggctcagg

agagcggacc

gctatacctt

aatggatggg

ggagattcgce

tcaagtatga

actggggaca

caaggccccce

cttgcaggcc

tttatatttg

ctctgtattg

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140



taagcgcggyg

aaccactcag

tgaactgagg

tcagctctac

acggggcagg

gtacaatgag

cgaaagacgc

ggacacttat

aagaccaatg

actggaaggg

tctctggtta

taagcctcaa

aaattctagc

ttatccgcetce

tgcctaatga

gggaaacctg

gcgtattggg

gcggcgagcg

taacgcagga

cgcgttgcetg

ctcaagtcag

aagctcccte

tctcececttega

gtaggtcgtt

cgccttatcec

ggcagcagcc

cttgaagtgg

gctgaagcca

cgctggtagce

tcaagaagat

ttaagggatt

aaaatgaagt

agaaagaagc

gaagaagatg

gtgaaatttt

aatgaattga

gatcccgaga

ctgcagaagg

agaggcaagg

gatgcgttgce

acttacaagg

ctaattcact

gaccagatct

taaagcttgc

gattctagct

acaattccac

gtgagctaac

tcgtgccagce

cgctcttecg

gtatcagctc

aagaacatgt

gcgtttttcecce

aggtggcgaa

gtgcgctctce

ggaagcgtgg

cgctccaagce

ggtaactatc

actggtaaca

tggcctaact

gttaccttcg

ggtggttttt

cctttgatct

ttggtcatga

tttaaatcaa

tcctgtacat

ggtgttcatg

ctagaagcgc

atctcggcag

tggggggaaa

acaagatggc

ggcatgacgg

atatgcaagc

cagctgtaga

cccaaagaag

gagcctggga

cttgagtgct

tggcgtaatc

acaacatacg

tcacattaat

tgcattaatg

cttcctceget

actcaaaggc

gagcaaaagg

ataggctccg

acccgacagg

ctgttccgac

cgctttctca

tgggctgtgt

gtcttgagtc

ggattagcag

acggctacac

gaaaaagagt

ttgtttgcaa

tttctacggg

gattatcaaa

tctaaagtat

cttcaagcag

ccgcecttececcce

cgatgctccc

gcgagaagag

gccccggaga

tgaagcctat

tctgtaccag

cttgccaccc

tcttagccac

acaagatctg

gctctctggce

tcaatgtgtg

atggtcatag

agccggaagc

tgcgttgcgce

aatcggccaa

cactgactcg

ggtaatacgg

ccagcaaaag

ccccecectgac

actataaaga

cctgeccegett

tagctcacgc

gcacgaaccc

caacccggta

agcgaggtat

tagaagaaca

tggtagctct

gcagcagatt

gtctgacgct

aaggatcttc

atatgagtaa

ccttttatgce

gaggaggaag

gcatatcagc

tacgatgttc

aaaaatcctc

agcgagatcg

ggtctctcta

cgctaatgac

tttttaaaag

ctttttgcecct

taactaggga

tgttggtttt

ctgtttcctg

ataaagtgta

tcactgcccg

cgcgcgggga

ctgcgctcgg

ttatccacag

gccaggaacc

gagcatcaca

taccaggcgt

accggatacc

tgtaggtatc

ccecgttecage

agacacgact

gtaggcggtg

gtatttggta

tgatccggca

acgcgcagaa

cagtggaacg

acctagatcc

acttggtctg

gacctgtgca

aaggagggtg

agggtcagaa

tggacaagag

aggaggggtt

gaatgaaagg

cagccaccaa

aggtaccttt

aaaagggggyg

gtactgggtc

acccactgcet

ttgtgtgtcg

tgtgaaattg

aagcctgggyg

ctttccagtc

gaggcggttt

tcgttcggcet

aatcagggga

gtaaaaaggc

aaaatcgacg

ttccecectgg

tgtccgectt

tcagttcggt

ccgaccgcetg

tatcgccact

ctacagagtt

tctgcgcetcet

aacCaaaccac

aaaaaggatc

aaaactcacg

ttttaaatta

acagttacca

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060



atgcttaatc

ctgactcccc

tgcaatgata

agccggaagyg

taattgttgc

tgccattgcet

cggttcccaa

ctcctteggt

tatggcagca

tggtgagtac

cccggcegtceca

tggaaaacgt

gatgtaaccc

tgggtgagca

atgttgaata

tctcatgagce

cacatttccc

aaagcctcecct

aataaaaaaa

cgggatgggc

gccgacattg

aaaataggcg

agtgaggcac

gtcgtgtaga

ccgcgagacce

gccgagcgca

cgggaagcta

acaggcatcg

cgatcaaggc

cctcecgatceg

ctgcataatt

tcaaccaagt

atacgggata

tcttcggggc

actcgtgcac

aaaacaggaa

ctcatactct

ggatacatat

cgaaaagtgc

cactacttct

attagtcagc

ggagttaggg

attattgact

tatcacgagg

ctatctcagc

taactacgat

cacgctcacc

gaagtggtcc

gagtaagtag

tggtgtcacg

gagttacatg

ttgtcagaag

ctcttactgt

cattctgaga

ataccgcgcecce

gaaaactctc

ccaactgatc

ggcaaaatgc

tccttttteca

ttgaatgtat

cacctgggac

ggaatagctc

catggggcgyg

gcgggactat

agtccctaag

cccectttegte

gatctgtcta

acgggagggc

ggctccagat

tgcaacttta

ttcgccagtt

ctcgtegttt

atccccecatg

taagttggcc

catgccatcc

atagtgtatg

acatagcaga

aaggatctta

ttcagcatct

cgcaaaaaag

atattattga

ttagaaaaat

tagctttttg

agaggccgag

agaatgggcg

ggttgctgac

aaaccattct

tttcgttcat

ttaccatctg

ttatcagcaa

tccgecteca

aatagtttgc

ggtatggctt

ttgtgcaaaa

gcagtgttat

gtaagatgct

cggcgaccga

actttaaaag

ccgctgttga

tttactttca

ggaataaggg

agcatttatc

aaacaaatag

caaaagccta

gcggectegyg

gaactgggcg
taattgagat

tatcatgaca

ccatagttgc

gccccagtge

taaaccagcc

tccagtctat

gcaacgttgt

cattcagctc

aagcggttag

cactcatggt

tttctgtgac

gttgctcttg

tgctcatcat

gatccagttc

ccagcgtttce

cgacacggaa

agggttattg

gggttccgeg

ggcctccaaa

cctctgcata

gagttagggg

gagcttgcat

ttaacctata

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7350
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[lepBoHauanpHO MOJAHHAS

dhopmyna u300peTeHU

®opmy.Jia u3006peTeHus

1. Xumepnbiii antureHssid penentop (CAR) conmeprkammii: BHEKIETOUHBIA JTOMEH,
KOTOPBIA COAEPKUT aHTUTeNno MbImH TpoTuB BCMA (anturena cospesanus B-
KJIETOK) WJIM €70 AHTUTCHCBSI3bIBAIONINM (PparMeHT, KOTOpoe(blif) CBA3BIBACT OJHH UITH
oonee snmuronoB moymnentuaa BCMA uenoBeka; TpaHCMEMOpPAaHHBIM TOMEH, OJUH
Ui Oonee BHYTPUKIETOYHBIX KOCTUMYJHPYIOIIMX CHUTHAJIBHBIX JOMEHOB, H

MEPBUYHBINA CUTHAJIBHBIN JIOMEH.

2. CAR o 1. 1, OTIIMYArOIUICS TEM, YTO YKa3aHHOE aHTUTENO MbIIHU npotus BCMA
WIM YKa3aHHBIH AHTHTCHCBAZBIBAIOIIUN  (parMeHT, KOTOpoe(blil) CBA3BIBAET
noymnentiy BCMA uenoBeka, BeIOpan(0) W3 Tpynmbl, cocTosmed u3: Ig BepOmona,
IgNAR, Fab-¢pparmentoB, Fab'-¢pparmentoB, F(ab)2-pparmenros, F(ab)'3-
¢dparmentoB, Fv, omsHomemoueyHoro Fv-anturenma («scFvy), oOwmc-scFv, (scFv)2,
MUHHUTENIA, AUaTea, TPHATENa, TETpaTeNia, CTAOMIM3HPOBAHHOTO TUCYIb(HUIHBIMH

cBa3samu Oenka Fv («dsFvy») m omromomennoro antutena (sdAb, HanoTteno).

3. CAR mo 1. 2, oTIMYaONIUIC TEM, YTO YKA3aHHOE aHTUTENO MbIHU potus BCMA
WM YKAa3aHHBIH AHTUTEHCBA3BIBAIOIWK  (parMeHT, KOTOpoe(blii) CBS3BIBACT

noymrnienita, BCMA wenoeka, npeacTasisetT cooou scFv.

4. CAR mo nmro6omMy u3 T 1-3, OTIMYAIOMIMICSA TE€M, YTO YKa3aHHOE aHTHUTEIIO MBIIIH
npotuB BCMA unu ero aHTHTCHCBSA3BIBAOMIHN (PparMEHT COAEPIKUT OJTHY HTH OOJiee

obmnacteit CDR, npencraBneHHbx B m000H 13 ocneaosarenmbaocTedd SEQ ID NO: 1-

3.

5. CAR no mro6omy u3 mm. 1-4, OTIHYAIONIMIACSA TEM, YTO YKa3aHHOE aHTHTEO MBIIIN
npotuB BCMA unm ero aHTUTeHCBS3BIBAONIHN (PparMEeHT COAEPIKUT OJTHY HJTH OoJiee

obmnacteit CDR, npeacraBneHHsix B mo6o# u3 nocieaosarensHocted SEQ ID NO: 4—

6.
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6. CAR no mro6omy u3 tim. 1-5, oTnHyaronmiAcs TeM, 9TO YKa3aHHOE aHTHTEO MBIIIH
npotiB  BCMA  wmm  ero  aHTHTeHCBS3BIBAIOMHMKA  (ParMEHT  COACPIKHT
MOCJIEJ0BATEIbHOCTh BapHAOEIbHOM OONACTH JIETKOM LM, MPEJCTABICHHYIO B

nocneaoBarenbHocTH SEQ ID NO: 7.

7. CAR mo n. 6, oTnuuaromiuics TeM, YTO YKa3aHHas IMOCJEeA0BATEIbHOCTD
BapuaOEIIbHOM 00acTH JIETKOW Tlemd coAepkuT mocieaoBarenbHocTH CDR,

npeAcTaBiaeHHbIe B ocnenoBarenbHocTaX SEQ ID NO: 1-3.

8. CAR mo mo6omMy u3 mmt. 1-7, OTTIMYAFOIINICS TEM, YTO YKA3aHHOE AHTUTEJIO MBITIH
npotuB  BCMA  wnmu  ero  aHTUreHCBS3bIBAIOIIMKA ~ (ParMEHT  COACPIKHT
MOCTICIOBATEIIFHOCTh BapHAOEIPHONH OOJIACTH TSKEION IIETH, TPEACTABICHHYIO B

nocnenosarenbHOCTH SEQ ID NO: 8.

9. CAR mno mn. 8, OTIHYarOIMUiCAd TEM, YTO YyKa3aHHAs MOCIEA0BATEIIbHOCTh
BapuaOenbHON O00IaCTH TSHKENOH IemH cofepkur mnocnenosarenbHocTd CDR,

npejacTaBlieHHbIe B ocaeaoBarenbHOCTAX SEQ ID NO: 4-6.

10. CAR mo mobomy wu3 mm. 1-9, oTnHYarOmMiCAs TEM, 4YTO YKA3aHHBIH
TPAHCMEMOPAHHBIA TOMEH TPEACTABICH MOJUIETITHAOM, BBHIOPAHHBIM W3 TPYTIIIHI,
cocrosmel u3: anba-, 6eta- wiu 3era-tenn T-knetouroro peuenropa, CD3e, CD3(,
CD4, CDS5, CD8a, CD9, CD 16, CD22, CD27, CD28, CD33, CD37, CD45, CD64,
CD80, CD86, CD 134, CD137, CD152, CD 154 u PD1.

11. CAR mo moOomy wu3 mm 1-9, oTIWYaromMiics TEM, 4YTO YKa3aHHBIN
TPAHCMEMOPAHHBIH JOMEH TPEJICTABICH IOJMIENITHAOM, BBHIOPAHHBIM W3 TPYTIIIHL,

coctogmier u3: CD8a; CD4, CD45, PD1 u CD154.

12. CAR mo moOomy w3 mm 1-11, OTIMYArOIMUWCA TEM, YTO YKa3aHHBIN

TPaHCMEMOPAHHBIN JOMEH npeacTasisieT coooit CD8a.

13. CAR mo mobomy u3 . 1-12, OTIHYAIONIUHCS TEM, YTO YKa3aHHbBIC OJWH WU
0oJee KOCTUMYJTUPYIOIUX CUTHAIBHBIX JOMEHOB IPEICTABIIEHB KOCTHMYTHPYIOIICH

MOJIEKYJIOM, BbIOpaHHOUW W3 Tpymmbl, coctosmed u3: CARDI11, CD2, CD7, CD27,
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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.

14. CAR mo mob6omy u3 . 1-12, oTIWYarOmIMiics T€M, YTO YKa3aHHBIC OJUH WITH
00J1e€ KOCTUMYTHUPYIOIUX CHTHAIBHBIX JOMEHOB TIPEICTABIECHB KOCTHMYTHPYIOIICH

MOJIEKYJIOH, BBIOpaHHOU U3 Tpymmbl, coctosmien u3: CD28, CD134 u CD137.

15. CAR mo mo6omy u3 mm. 1-12, oTIuMYaromuics TeM, YTO YKa3aHHBIE OJMH WU
0oyee KOCTUMYJIHMPYIOIUX CUTHAJBHBIX JOMEHOB MPEACTABIEHBI KOCTUMYIHPYIOIIEH

MOJIEKYJIOH, BBIOpaHHOU U3 Tpynmbl, cocrosment u3: CD28, CD134 u CD137.

16. CAR mo nmro6omy w3 mm. 1-12, OTIMYAOIUKACS TE€M, YTO YKAa3aHHBIE OJHH HITH

00Jiee KOCTHMY THPYIOIUX CUTHATIBHBIX JOMEHOB mpeacTaBicHsr CD28.

17. CAR mo nmro6omy w3 mm. 1-12, OTIMYAOIUNCS TE€M, YTO YKAa3aHHBIE OJHH WA

00JIee KOCTHMY THPYIOIUX CHTHAJIBHBIX TOMEHOB mpeacTaBieHsr CD 134,

18. CAR mo mo0omy u3 . 1-12, OTIMYAONIMICS TE€M, YTO YKa3aHHBIC OJHH HWITH

00JIee KOCTHMYTUPYIONUX CHTHAIBHBIX IOMEHOB mpeacTaBiensr CD137.

19. CAR mo mobOomy u3 mm. 1-18, IOTMONHUTENHHO COACPKANIHH TOJTUTICTITH/T

HIAPHUPHOM OOJTACTH .

20. CAR mo n. 19, otnuyaromuiics TeM, YTO YKa3aHHBIM MOJUNENTH] IMAPHUPHOU

00acTH COAECPKUT mapHUpHyt0 odmacts CD8a.

21. CAR mo mobomy u3 mm 1-20, JOTIONHUTENBHO COACPIKAIIMNA CIIEHCEPHYIO

00J1aCTh.

22. CAR mo n. 21, oTIUYarOImuicss T€M, YTO YKA3aHHBIA MOJTUIENTH CIECHCEPHOM

obmactu coaep:xut oonactu CH2 u CH3 IgG1 wmm [gG4.

23. CAR mo nro6omy w3 mm. 1-22, JOTMONHHUTETBHO COJEPKAIMUNA CHUTHATBHBIN

METITH]T.
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24, CAR mo m. 23, oTnuMYarOIquica TEM, YTO YKA3aHHBIM CUTHAJIBHBIA MENTH
COJICP’KUT CUTHAJIbHBIA MOJumentu Tspkenor uenu [gGl, curHanbHBIM TOMHUIIENTH
perenTopa rpaHyJIOIUTAPHO-MAaKPO(araTpHOTO KOJIOHHECTHMYTHPYIOMETO (hakTopa 2

(GM-CSFR2) unu curnanpabiid oymmnentug CD8a.

25. CAR mno mobomy u3 mm. 1-24, coaeprKamuil mociea0BaTeIbHOCTh AMUHOKHCIIOT,

npeactasiaeHHyo B SEQ ID NO: 9.
26. Ilonunaykneorun, koaupyromuii CAR no moOomy u3 mm. 1-25.

27. llomunyxneotun, xoaupyromuii CAR, ornuuaromwuiics TeMm, 4TO yKa3aHHas

MOCIIEA0BATENIBHOCT MOMUHYKI€OTHAOB npeactasieHa B SEQ ID NO: 10.
28. Bekrop, coaep:kamuil NOJTUHYKICOTU 1O M. 26 v 1. 27.

29. Bekrop mo m. 28, OTIMYAIOIMIMICA TEM, YTO YKA3aHHBIM BEKTOpP IPEACTABISCT

CO0OM IKCIIPECCHOHHBIN BEKTOP.

30. Bekrop mo m. 28, OTIMYAIOIIMICA TEM, YTO YKA3aHHBIM BEKTOP MNPEACTABIIACT

COOOM ATTUCOMHBIA BEKTOP.

31. Bekrop mo m. 28, OTIMYAOIIHICA TEM, YTO YKA3aHHBIA BEKTOP MNPEACTABIIACT

COOO¥ BUPYCHBIA BEKTOP.

32. Bekrop mo m. 28, OTIMYAKOIIHICA TEM, YTO YKA3aHHBIA BEKTOP MPEACTABIIACT

COOOM PETPOBHUPYCHBIN BEKTOP.

33. Bektop mo m. 28, OTIMYAKOIIHICA TEM, YTO YKA3aHHBIA BEKTOP MNPEACTABIIACT

COOOM JICHTUBHUPYCHBIH BEKTODP.

34. Bekrop no 1. 28, OTIIMYAONIUICA TEM, YTO YKAa3aHHBIN JICHTUBUPYCHBIA BEKTOP
BBIOpAH M3 TPYTIIBI, COCTOAIIEH MO CYIIECTBY H3: BUPYyCa HMMYHOAE(HUIIUTA YETOBEKA
1 (BHUY-1); Bupyca ummyHonedpuuTa yenoseka 2 (BUY-2), Bupyca BHUCHA-MasIu
(BMB); Bupyca aptpura-sauedanura ko3 (ADK); Bupyca mH)EKIIMOHHOW aHEMHH

nomanen (MHAH); sBupyca wmmyHomedummra womausnx (BUK), Bupyca
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nMmyHOAeumTa KpynHoro poraroro ckora (BUKPC); u Bupyca ummyHoaeduimra

o6e3bstH (BO).

35. Bekrop mo moOGomy u3 mm. 28-34, coxepskamui JieBy0 (5°) peTpOBHPYCHYIO
nocnenosatenbHocTh L TR, curaan ynakosku nicu (V), meHTpaabHBIN MOMHITY PUHOBBIN
tpakT/JIHK-pmn  (cPPT/FLAP), »snaemeHT »SKcmopra peTpoBHpyca; MPOMOTOP,
(YHKIMOHAIBHO CBA3aHHBIN C TOIMHYKICOTHAOM MO 1. 26 umu 1. 27; u npasymo (3°)

PETPOBHPYCHYIO TTocaeaoBarebHOCTh LTR.

36. Bekrop mno 1. 35, [JONOJHUTEIBHO COACPKAIIUA  TETEPOJIOTUYHYIO

nocacaoBaTCIIbHOCTD MOMTUAACHHUITUPOBAHUA.

37. Bektop mno mobGomy w3 mm. 28-36, IOMOJMHHTEIBHO COACPIKAIIAN
MOCTTPAHCKPHUILIMOHHBIA PETYJATOPHBIA 37eMeHT Bupyca rematuta B (HPRE) wmm

MOCTTPAHCKPHUITLIMOHHBIA PETyIATOPHBIN 371eMeHT BUpyca rematura cypka (WPRE).

38. Bexrop mo mooomy u3 mit. 35-37, OTIIHYAOIIHNACS TEM, YTO YKa3aHHBIA TPOMOTOP

5' LTR 3aMeHSAIOT HAa T€TEPOTIOTHIHBIN IIPOMOTOP.

39. Bektop mo m. 38, OTIHMYAKOIMKMCA TEM, YTO YKA3aHHBIM TE€TEPOJOTHYHBIN
MPOMOTOP MPEACTABIAET COOOHM mpomMoTop muromeramosupyca (LIMB), mpomoTopa

Bupyca capkomsl Payca (BCP), umm mpomoTop Bupyca 06e3bstH 40 (SV40).

40. Bekrop mo moOomy w3 mm. 35-39, OTIHYAIOMIMICA TEM, YTO YKa3aHHAS

nocnenoBatenbHOCTh 5° L TR mmm 3” LTR mpencrasmser co6oi neatuBupycHyro LTR.

41. Bekrop mo mooomy u3 min. 35-40, ornuvarommiics Tem, 4to ykaszanHas 3' LTR

COJICP’KHUT OJHY WIIH O0Jiee MOAH(pUKATIN.

42. Bekrop mo moOomy u3 min. 35-41, ormuvarommiics tem, 4to ykaszanHas 3' LTR

COJZIEPKUT OJHO WK O0Jee yIaleHHAM.

43. Bekrop mo moOoMy m3 min. 35-42, ornudaromimiics Tem, 4to ykaszanHas 3' LTR

mpeacTaBisaeT cooor camonHaktusupyromyrocs (SIN) LTR.
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44. Bexrop mo moOomy w3 mil 35-43, OTIHYAIOIMUHCS TEM, YTO YyKa3aHHas
MOCJIEI0BATENBHOCTD MOJIHAICHUITUPOBAHUS MPEACTABIIET cobou
MOCTIEIOBATENIFHOCTh  TOJIMAJICHUINPOBAHUA ~ OBIYBEr0 TOPMOHA  POCTAa WK

CUTHAJIBHYIO TIOCJIEIOBATEFHOCTD TIOJHAICHUIIMPOBAHUS 3-TTTOOWHA KPOJIHKA.

45. Bektop mo moOomy u3 mim. 2844, OTAMYAIOMMKMCA TEM, YTO YKA3aHHBIH
NOJIMHYKJICOTHA 1Mo 1. 26 wmmu 1 27  CONCPKUT  ONTHMHU3UPOBAHHYIO

HocJIeI0BaTe IbHOCTh K03ak.

46. Bektop mo moOoMmy u3 mim. 35-45, OTAMYAOMMKICA TEM, YTO YKa3aHHBIN
MPOMOTOP, (PYHKIMOHATBHO CBSI3aHHBIA C TOJMHYKICOTHAOM 1O 1. 26 wmu m. 27,
BBIOpaH M3 TpPYIIBL, COCTOAIMEH U3 MPOMOTOPa HEMEMJIEHHO-PAHHUX T'EHOB
mutomeramosupyca (LIMB), mpomoropa dakropa smonrammu 1-ameda (EF1-a),
npomotopa (ochormuueparkunaszsl 1 (PGK), mpomoropa youksuruna-C (UBQ-C),
JHXAHCEpa IMTOMErajoBHupyca/mpomoropa Oera-aktuHa Kypuiml (CAG), sHXaHCEpa
BUpyCa TOIMOMBI/TIpoMoTOpa THMuUaMHKHHA3bI (MC1) BHpyca mpocTOro repreca,
npomotopa Oerta-aktnHa (B-ACT), mpomoropa Bupyc 00e3psH 40 (SV40) wu
MPOMOTOPA, COAEPIKAMIETO YHXAHCEP MHEIOTPOIU(EPATHBHOTO BHPYCa CAPKOMBI C
VIAIIEHHOW OOJIACTBIO OTPHIATEIFHOTO KOHTPOJII M 3aMEHOW Ha CAMT CBS3BIBAHHA

npaiimepa d1587rev (MND-npomoTopa).
47. UmmynHas 3¢ exTopHas KieTka, coaepskamas BEKTop Mo ro0omy U3 . 28—46.

48. UmmyHHas 3¢ ¢ekropHas KieTka mo 1. 47, OTIUYAIIMAICS TE€M, YTO YKa3aHHAS
uMMyHHAS 3((PEeKTOpHAS KIIETKA BRIOpPaHA U3 TPy, cocTosamer u3: T-mmdonuTa u

ectecTBeHHOM KryutepHOU (NK) kneTkw.

49. Kommosutws, coaepkamas IMMYHHYT0 3 dexTopHyto kneTky mo 1. 47 wmm 1. 48

n (1)I/ISI/IOJ'IOFI/I"IGCKI/I OPHUEMIICMOC BCIIOMOTaTCIIbHOC BCIICCTBO.

50. Cnoco6 monyueHuss uMMYyHHOU 3¢dexkTopHON KieTkH, coaepxkamed CAR 1o
aro0oMy U3 mmm. 1-25, BKIIFOYAOIWN BBEJCHHE B HMMYHHYIO 3(QQEeKTOPHYIO KIETKY

BEKTOpa 1o Jr00omy m3 . 28—46.
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51. Cnoco6 mo m. 50, AOMONHUTENPHO BKIIOYAOMIHMHA CTHMYJHLHI YKa3aHHOU
UMMYHHOU 3((EKTOPHON KIETKH W HHAYKUUIO TPOTU(Epanuy YKa3aHHOM KIIETKU
MyTEM TMPUBEICHUA YKa3aHHOM KIETKM B KOHTAaKT C AHTUTENAMH, KOTOpbIE
ceasbiBaroTcs ¢ CD3, u aHTUTENaMH, KOTOpbIE CBA3bIBatOTC ¢ CD28; ¢ monydyeHuem

TaKAM 00Pa30M MOMYJISIHN HMMYHHBIX 3()()EKTOPHBIX KIETOK.

52. Cnoco0 mo m. 51, OTAMYAIOLIHIACA TE€M, YTO YKa3aHHYI0 HMMYHHYO 3(()EeKTOPHYIO
KIIETKY CTHMYJHUPYIOT W HHAYLIUPYIOT A oOecrieueHus ee mpoimdepanuu mnepes

BBCACHHUCM YKAa3aHHOT'O BCKTOpaA.

53. Cnoco6 mo 1. 51, OTIUYAOIUICS TE€M, YTO YKa3aHHbIE HMMYHHBIE 3P QeKTOpHBIE

KJIETKU BKITIOYAIOT T-TUM(pOLUTEL

54. Cnoco6 mo 1. 51, OTIMYAIONINICS TEM, YTO YKa3aHHbIE HIMMYHHBIE 3(h(eKTOpHBIE

KJIETKH BKJIFOUAr0T NK-KJIETKH.

55. Cnioco0 neveHHs CBI3aHHOTO ¢ B-KITeTKaMH COCTOSIHHS y HYKIAFOIIETr0oCsS B ATOM
CyOBbEKTa, BKIOYAIOMIMKA BBEJACHHE YKAa3aHHOMY CYOBEKTY TEpPaneBTHUECKU

3((PEKTHBHOTO KOTHYECTBA KOMITO3UIIHAH T10 1. 49.

56. Crmoco0 1o m. 55, OTIIHYAOIMUICS TEM, YTO YKAa3aHHOE CBA3aHHOE ¢ B-kimeTkamu
COCTOSIHHE TIPEACTaBIAET COOOW MHOMKECTBEHHYIO MHEJIOMY, HEXOKKHHCKYIO
muMmpomy, mponudepanuo  B-kIeTOK  HEONPEmeIeHHOTO  3JTIOKAYeCTBEHHOTO
MOTCHIMANIA,  JTUM(OMATOWAHBIA  TPaHyJIEeMaTo3,  IMOCTTPAHCILIAHTAIHOHHOES
muMponponmrdepaTHBHOE  PACCTPONCTBO, HMMYHOPETYIATOPHOE  PACCTPOMCTBO,
PEBMATOUTHBIN apTpUT, TSDKENY IO MHUACTEHHUIO, HIUOTIATHIECKYTO
TPOMOOIIMTOTIEHUYECKYIO  TypIypy, aHTH(OCHONHITHIHBI CHHAPOM, OO0JIEe3Hb
[araca, Oonesns ['peiiBca, rpanymemaro3 Berenepa, y3eTKOBBIA TOMAPTEPHHT,
cuapom lllerpena, OOBIKHOBEHHYIO IIy3bIPUaTKy, CKJICPOACPMHIO, PAaCCETHHBIN
ckiepos3, antudochommmuaubii  cuHApoM, AHI[A-acconmupoBaHHBIM BAaCKYIIHT,
cuaapom ['yamacyepa, Oome3np Kapacaku, ay TOMMMYHHYFO TEMOJIUTHIECKYTO AHEMHIO

U OBICTPOTIPOTPECCHPYIONIHH  TJIOMEPYIIOHE(PHUT, OOJIE3Hh THKEIBIX IETeEH,
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HGpBH‘IHBIfI HIIN aCCOHHHpOBaHHBIfI C HMMYHOIIUTaMH AMHIJION 03, HIIN

MOHOKIOHAJIbHYH0 raMManaTurO HCOMPCACICHHOTO 3HAYCHU .

57. Croco0 1o m. 55, OTNHYAIOIIUNCS TEM, YTO YKA3aHHOE CBA3aHHOE ¢ B-kmetkamu

COCTOAHUC NIPCACTABIIACT c000# B-KkeTo4HOE 3710Ka4eCTBEHHOS HOB006pa30BaHI/Ie.

58. Cmoco6 mo m 57, OTIHYAIOIUHCA TEM, YTO YyKa3aHHOe B-kimeTouHoe
3JIOKAYECTBEHHOE HOBOOOPA30BAHUE MPEIACTABISET COOOM MHOKECTBEHHYIO MHUEIOMY

(MM) unu HexomxkuHCKY0 uMpomy (HXJT).

59. Cnoco0 mo m. 58, oTnuyaromumics TeM, 4T0 yka3aHHbii MM BBIOpaH U3 rpyIIibL,
cocrosmer u3: MaHU(PECTHOM  MHOKECTBEHHOW  MHEJIOMBI,  BSUIOTEKYHICH
MHOKECTBEHHOM MHEJIOMBI, IUIA3MOKIETOYHOTO JIEMKO03a, HECEKPETOPHOU MHUEIIOMBI,
IgD-MuenoMsl, 0CTEOCKIEPOTHYECKON MUEIOMBI, OJUHOYHOH IIa3MOLIMTOMBI KOCTH U

SKCTpaMEAyJUISIPHON IJIa3MAlUTOMBI.

60. Crroco6 1o 1. 58, oTmuyaromuiics Tem, uto ykazanHas HXJI BeiOpana U3 rpymmsl,
cocrosimedt  w3:  gumdombl  bepkHMTTa,  XPOHHYECKOTO  JTHM(OLHUTAPHOTO
newko3a/MenkokineTrouHo nuMporuTapron mmpomsr (XIJUI/MIUI), muddysaoit B-
KPYITHOKJIETOYHOH  JTUMQPOMBI,  (POJUTHKYIAPHOH  JTUMGPOMBI, HMMYHOOIACTHOH
KPYNHOKJIETOUHOH  nuMdomer,  B-mumpodmacTtHOrO  NMeiiko3a  HW3  KIIETOK-

npeaAmcCTBECHHUKOB U MaHTHUHOKJICTOUHOM JII/IM(i)OMBI.

61. Crmoco0 1o 1. 55, OTIHYAIOIMUNCS TEM, YTO YKAa3aHHOE CBA3aHHOE ¢ B-kimeTkamu
COCTOSTHHE TIPEICTABIIIET COOOH 37I0KAY€CTBEHHOE HOBOOOPA30BAHHE TJIA3MATHYCCKUAX

KIICTOK.

62. Croco0 1o 1. 55, OTHYAIOIMUNCS TEM, YTO YKAa3aHHOE CBsA3aHHOE ¢ B-kmeTkamu

COCTOSTHUE TIPEICTABIISAET COOOM ay TONMMYHHOE 3a00JIEBaHHE.

63. Cnoco0 mo m. 62, OTIHYAIOUIMKICA TEM, YTO YKA3aHHOE AayTOMMMYHHOE

3a00JIeBaHME TIPEICTABIAECT COOOM CHCTEMHYIO KPACHYIO BOTYAHKY .

64. Croco0 1o 1. 55, OTHYAIOIMUNCS TEM, YTO YKAa3aHHOE CBA3aHHOE ¢ B-kimeTkamu

COCTOSTHHE TIPEACTABIIIET COOOW PEBMATOUIHBIA AP TPHT.
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65. Crmoco0 1o m. 55, OTNHYAIOIMUNCS TEM, YTO YKAa3aHHOE CBsA3aHHOE ¢ B-kmetkamu
COCTOSTHHE  TIPEJACTABIIET COOOW  HMIMOTATHYECKYI0  TPOMOOIUTOTICHHYECKYIO
Nypaypy, WIH TDKENYH0 MHACTCHUIO, HWIH ayTOUMMYHHYK T€MOJUTHYECKYIO

AHCMHIO.
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