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2420-576952EA/055
KOMIIOBSHIIMM UM CIIOCOBH IJisI IIPOI'PAMMUPOBAHNMSA TEPAIIEBTUUECKHUX KIJIETOK
C MCIIONB30OBAHMEM HAHOHOCUTEJIEM HAIPABJIEHHBIX HYKJIEMHOBBIX KUCJIOT

[IEPEKPECTHHE CCEJIKVM HA CBASAHHHE 3AABKU

[0001] ITo OaHHOM 3aaBKe UCIIpallBanT IpUoOpPUTET
NpeIBapUTeJIbLHOM IaTeHTHOM 3SaaBku CIA N 62/442,890, mnomaHHOM 5
aHBapsa 2017 r1oma, ¥ TpeldBapuUTesJIbHOM IaTeHTHOW 3asaBku CIA N
62/322,581, mnomauHou 14 ampesgs 2016 roma, MOJHOe CcoIepxaHue
KaXOoM M3 KOTOPHX BKJIKOUEHO B HaCTOoAllee OIMCaHMe IIOCpelCTBOM
CCEUIKM .

OBJIACTH PACKPHTHUA

[0002] HacTosmee pacKpHTUe IIpelycMaTpuBaeT KOMIO3ULUUM U
CIIOCOOBH, KOTOPEIE BHICTPO u n3BupaTesILHO MOIUOUUNPYIOT
TeMaTONORTUUECKME CTBOJIOBHE KJIETKM (MM KJIeTKM, [OoJIydaeMee U3
HUX) , YTOOH OOCTUTAThL TepalleBTUUECKUX neJjen [IOCPenCTBOM
ofecrieueHrss BPEMEHHOM BKCIPEeCCUM HYKJIEMHORBHX KHUCJIOT. BpeMeHHad
SKCIPEeCCHsa BeIeT K TIOCTOSHHHM TepaleBTUUYEeCKUM WU3MeHEeHUAM B
MOIMOUUMPOBAHHEIX KJIeTKax, o0O0O0O3HauaeMHM B HaCTOAlleM ONMCaHMM Kak
SQPEKTE «HACKOK-OTXOO». CHOCOOH MOXHO BOILJIOWATE Ha OIpakTUKe B
KyJIE TUBUMPYEMEIX KJIeTKax MJIM in situ.

[IPEOIIOCEUIKM PACKPHTUA

[0003] VYcHnemHas TI'eHeTMUecKasd TepalMsa 3aBUCUT OT MexXaHW3MOB
YCIIemHO¥  OOCTaBKM TeHa B  BHOpaHHHE  KJIeTKH, npencTaBJIAaoIMe
MHTepec. B HacTodmee BpeMa BUPYCHHE CUCTEMH, TaKue Kak Te, B
KOTOPHIX MCIHOJB3YIT JIEHTHUBUPYCHEHE BeKTOPH, IMIPedcTaBJIaAlnT cobomn
HauboJiee PacIpoCTpPaHeHHEN Oy Th s OOCTWXEeHU S OJINTEeJIbHOM
TeHeTHUeCKOM TepaluM. O9Ta TeHeTHUeckasd TepanmMsa OCHOBaHa Ha
TeKylleM KJIETOUHOM BKCIpecCcUur 0OeJIKOB TepalleBTUUeCKOTO 3HaUeHUS.

XOoTHA Takue BVPYCHEIE CHCTEMEI ITO3BOJIAKT 9@®GKTMBHO JOCTaBJIATE I'€HEL

IOJIA TeHeTUUeCKOM Tepalrnm, OHM ABJIARTCA HeMB@MpaTeHBHHMM,
JOPOIT'OCTO AMMMNM n He IMPOKO JOCTYIIHBEIMI . KpOMe TOT'O,
IIPOOOJIXMTEeJIEHAa A SKCIIpeCCHrA TepalleBTMYeCKOTI'O DeJika MOXeT

CHMXaATbCHA C TeUeHMeM BPeMeHM M3-3a KJIEeTOUHHX COOHTHUM, KOTOPHE
HaCTyIllanT C TeueHMeM BPEeMeHMU.
[0004] DJIeKTpolopaums TaKxe pazpaboTaHa B KauecTBe

MeXaHM3Ma HJOCTaBKU I'eHOB B KRIJIIeTKM OJIA TeHeTUUeCKOM Tepalimn.



OODHaKO DBJIEeKTpolopalumMsa OCHOBaHa Ha MexXaHMUeCKOM pPaspylleHUMrM U
nepMeadbuamnsalmum KJIE TOUHEIX MeMbpaH, TaKUM obpasoM CHWXa s
XKMBHECIIOCOOHOCTE KJIETOK, UTO HOejlaeT UX MeHee uUeM MIOeaJIbHEMU OJIg
TepaleBTUUeCKOTO MCIOJb30BaHMAa. KpomMe TOTO, [HOOOOHO crocoBaM Ha
OCHOBe BUPYCOB, D2JIEKTpolopalusa He U3DMpaTeJIbHO HOOCTaBJIAeT T'eHH B
KOHKpPEeTHEEe TUIIE KJIETOK M3 TeTepOol'eHHOTO IyJja, Tak UTo DTOMYy
OOJIKEeH IpellleCTBOBATH IIPOLLeCC O0THoOpa M OUMCTKM KJIETOK.

KPATKOE WM3JIOXEHUE PACKPHTHUA

[0005] OaHHOE PaCKpEITHE opelycMaTpUBaeT KOMIIOBULIUU U
CrIOCOBH, KOTOPHEE OBEICTPO " n36uUpaTesILHO MOIOMOUUMPYIOT
TeMaTOIIOBTUUYECKME CTBOJIOBEE KIETKUM (MIM KJIeTKU, I[IoJIydaeMble U3
HUX) nJis OOCTIVKEHU A TepaleBTUUYeCKUX neJyen IIOCPEenCTBOM
obeclrieueHMUsI BPEMEHHOM DKCIPEeCCUM HYKJIEMHOBHX KUCIJIOT. BpeMeHHas
DKCIIPeCCUsS BeleT K TIIOCTOAHHEM TepalleBTUUYECKMM M3MEeHEeHUSIM B
MOIMOUMIMPOBAHHEIX KJIETKax, oO0O03HauvaeMBIM B HAaCTOAMEM OIMCaHMM Kak
S0PEKTE «KHACKOK—-OTXOIO». IIOCKOJIBKY TOJBKO BpeMeHHas »BKCIpeccusd
HeoOxommuMma OJA IJOCTMXKEeHMA JIUTEJIBHOTO TepalleBTUUeCKoTo BodexrTa,
NIpeonoJIeHEL BOIIPOCH, CBA3aHHEE co CHMXeHVEeM DKCIpeCcCcumn
TepaleBTUUeCKOTO 0OeJjlka C TeueHMeM BpeMeHUV. Kpome TOT'O, NOCKOJIBKY
KOMIIOBUUMM ¥ CIOCOOE mM30UpaTesIbHO MOIOIUGUUMPYIOT BHOpPaHHBE TUIIE
KJIETOK, IIepel MOOMOMUKaLMelM He HYXHHE IIpolLeccCH oTdopa WIM OUMCTKU
KJIETOK. OTO YyCKOpAeT MU3TOTOBRJEHMEe TepalleBTUUeCKMUX KJIeTOK exX Vivo
M Takxe @OejlaeT BO3MOXHOM HAapPaBJIEHHYID TeHeTHMUECKYID MOOMOUKALINMIO
KJIeTOK 1in vivo.

[0006] S0peKTH HaCKOK—-OTXOI, OIIMCaHHEE B HacToOAlleM
ONMCaHUM, IOONYCTUMH OJlaromaps MCIOJb30BAHMIO BPEMeHHOM SKCIPeCCUM
HYKJIEMHOBEIX KMCJIOT, KOTOopad BeleT K pemaKTHPOBaHMIK TI'€HOB WM
BpeMeHHOM’ DKCIpeCcCumn OeJIKOB, KOTOPHE [IepPMaHeHTHO M3MEHSIKT
beHOTUII KJEeTKU. I[IpMMEepPH HYKJIEMHOBEIX KMCJIOT, KOTOPHE BelyT K
pPenakTUPOBaAHUID T'€HOB, BKJIOUAIT TALEN, megaTALS, HYKJIea3e C
LIMHKOBEIMM IHaJibllaM U cucTeMsl CRISPR-Cas. IIpMMEPH M3MeHAKIUX
beHOTHMIT OeJIKOB BKJIOUAKT (QaKTOPHE TPaHCKPUIILWM, KMHA3H UM PEeLelTOPH
KJIETOUHOM IOBEPXHOCTH.

[0007] CymecTByeT MHOXECTBO IMIpMMeHEeHMM IJId KOMIIO3ULUM U
criocobos, PaCKPBITHIX B HacTOoAlEeM OIIMCaHUN . [IprMe Pl B

KYJIE TUBUPY EMBIX KJIeTKax BKJIIOUWAT pPeoakKTrMpoOoBaHNME I'eHOMa



I'eMaTOIIORTUUECKMX KJIEeTOK (BKJOYasag I'eMaTOoNORTUMUeCKMe CTBOJIOBEHE
KJIETKMU) C VICIIOJIb30BaHMEM  HallpaBJIEHHHIX HYKJIeas; VIMIIPVHTUHT
TepalleBTUYECKM XeJlaTeJIbHOTO (QeHOTUIla B alOITMBHO IIepeHeCEeHHEX
KJIeTKax IIOCPeICTBOM BPEMEHHOM DSKCIPEeCcCUM OolpelesJIeHHOTO @QaKTopa
TPaHCKPUIILUA, CHIMXEeHUE KJIETOUHOT'O cTapeHusda B aAOoOIITUBHO
[IepeHeCEeHHBIX KJIETKax [IOCpenCcTBOM DKCIIPEeCCUn TeJioMepa3HOM
00paTHOM TPAHCKPUIITASE WMJIM AaHTHUAIIOINTOS3HEX TEeHOB WM MU3MeHeHUe
CBOMCTBEHHOTO UM KJIETOUHOTO TPOoIM3Ma yepes 2KCIIPEeCCHUI0
XEeMOKMHOBHX pPelelTopoB. IIpuMepH in situ BrIOUAT YBEJIMUEHME CUJIB
BakKIMH IIOCPeICTBOM COBMECTHOM MHBLEKLUUM HOCUTeJIel, HaTpyXeHHHX
HYKJIEMHOBEMM/ KMCJIOTaMM, KOTOPHE n36upaTesILHO TPaHCOULUNPYIOT
OEHIPUTHHE KJIETKM IJIA TOTO, UYTOOH YBEJIMUMBATE WMX CIOCOOHOCTH
[IPEe3eHTUPOBATE AHTUIEHH; WIM TpaHCcPeKUMo T-KJIEeTOK, IIPUMUPOBAaHHHX
BaKIMHOM, UYTOOH MHIOIYLUUPOBATL IOJTOXUBYMMUY QeHOTUII MIaMATH.

KPATKOE OIIMCAHUE OUIVP

[0008] MHOTMe PMCYHKM, IIOJAaHHEE B HACTOANEM OIMCaHUMU, Jierde
[IOHATE B LIBEeTe, UYTO He IJOCTYIHO B OYOJIMKalLMAX I[IaTeHTHHEX 3asgBOK
Ha  MOMEHT rnomavun. SadBUTE M paccMaTpUBaKRT LIBeTHHE BEpPCUU
PUCYHKOB KaK YacCThb MCXOOHO IIOHOAaHHEIX MaTepMaJiOB UM COXPaHIKnT [IpaBo
IpenoCTaBUTh LIBETHEIE n3obpaxeHms PUCYHKOB npu rnocjenyroiem
[IPOU3BOLCTBE.

[0009] Oomr. 1A-1C. CosmaHMe HaHOHOCHTeJsiem MPHK gmjg Toro,
UTO B TeHeTHUUeCKU IporpaMMMpPOBaTh TepalleBTUUYeCKUe T-KJIEeTKU.
(dur. 1A) CxemaTUueckoe O0OBACHEeHME TOTO, KaK KyJbTUBUPYEMHe T-
KJIETKM MOXHO IMIpOoTpaMMMUPOBAaTE IJIA TOTO, UTOOHE BKCIPEeCCHUPOBATH
TepalleBTUUYECKM peJIeBaHTHEE TpPaHCI'eHBE, KOTOPHE HECYT IIOJIMMEPHHE
HaHOYACTUIH . STM YaCTULUE [MTOKPHBAKT JMI'aHOaMM, KOTOPHE HalpaBJIST
X K KOHKPEeTHHEM THUIIaM KJIeTOK, UTO II03BOJIAEeT MM BBOOUTL CBOMU

MPHK—I‘pyEB M 3aCTabBJIATE LeJIeBEEe KIIETKM OSKCIIpeCCHUPOBATHE BBIGpaHHBIe

DeJiku (Takue Kak bakTOpPE TPaHCKPUIILNN W cpelcCcTBa
penakTupoBaHuAa I'eHoMa) . (dur. 1B) KoHCTpykUUs HallpabBJIeHHEHxX MPHK-
HeCyInx HaHO4YaCTHUIL. Ha Bpeske IpencraBlieH CHVMOK

penpe3eHTaTUMBHOM  HAHOYWACTMUIE I[IOHO TPAHCMUCCUMOHHHEM  BJIEKTPOHHEM
MUKPOCKOIIOM; MacmradtHad [IOJIOCKa 50 HM. Takxe n3obpaxeHa
CMHTeTHueckasa MPHK, wMHKaNCyJIMpoBaHHasa B HaHodacTully. Ooumr. 1C.

HpMM@pr CpellCTB pelaKTHMPOBaHMA T'€HOB, WM3IMEeHAKINMX @eHOTMH OeJIKOB,



1IeJIEBEIX T'€HOB U MX MCIIOJIb30BaHMM, KOTOPHE MOXHO MCIIOJL30BaATH B
BapMaHTax OCYIECTBJIEHNA, PACKPHTHX B HACTOANEM OIMCAaHUM.

[0010] OQur. 2. AHTMUTeJla OJA NPOTOUHOW LUTOMETPUMA.

[0011] Oomr. 3A-3C. OMUBMUECKME CBOMCTBa HalpyXeHHHX MPHK
HaHouacTUll. (dur. 3A) PacropenesieHre pa3MepOB MHIOUBUIYAJIbHBX
YacTUll C KOPPEeKTUPOBKOM IO KOHEUHOM IJMHe IIyTHU. (dur. 3B)
TpaHCMMCCHMOHHASA 2JIEKTPOHHA A MUKPOCKOIIM A OnHOM HaHOYaCTULIH
(cJeBa, MacmTadbHasa rnoJjiocka=100 HM) M OONYyJIAUMM  HaHOuUaCTHI
(cnipaBa, MacmTabHasd TI[oJIoCka=2 MkM). (dur. 3C) [I3eTa-noTeHLMAaJ
KOHTPOJIBHHX HaHouacTul (—-PGA-Ab) 1O CpaBHEeHMD C TeMM, KOTOPHE
[oKpeBaJiM  PGA, CONPAXEHHEIM C  aHTUTeJaMu (+PGA-ADb), KOTOPHM
M3MEPAJIM Iocjie uxX pasBeneHud 1:40 B PBS pH 7,4 (n=5).

[0012] dur. 4A-4D. TpaHcoexuma ™MPHK HaHouacTHll TpebyeT
MUHMMAJILHEIX ~ MaHMIOYJIALUMM C  KJIEeTKOM ¥  KOOPOMHUMPYET  HaIexXHVYIO
DKCIIPECCUI TpaHCTeHa JMMQOLMTaMM, He OKa3eBad BJIMAHMA Ha UX
KUBHECIIOCODOHOCTE . (dur. 4A) IlepBuuHble T-KJeTKM cCcMelrpaJx C CD3-
HalpaBJIEHHEIMM TIOJIMMEPHEIMM HaHoOUYacTUllaMM, HecymmMu Cyb—-MeueHHYI

MPHK. C 1nomombil0o KOHQOKAJLHOM MMKPOCKONIUM YCTAHOBJIEHO, UTO 5BTHU

YaCTULIE OBICTPO nonBepramnTcAd VMHTepHaIN3aLUun C KJIETOUHOM
[IOBEPXHOCTH. N300paxeHMA pernpeseHTaTUBHE njsa 15 CJIy4aMHO
BHIOpaHHHX IoJier. (dur. 4B) IlpoTouHas LuToMeTpusa T-KJIEeTOK uepes

24 u nocJyie MHKyOauum c CD3-HalpaBJIeHHHMM HaHOUYACTMIIAMM, HeCYIVMA
eGFP-konupywmywn MPHK. (¢ur. 4C, o¢ur. 4D) CpaBHeHre 550PeKTOB
DJIEKTpOIoOpaluuM ¥ IJOCTaBKM TI'eHa HaHoYacTMIlaMM, OKasBHBaeMBX Ha
pa3MHOXeHVe KJjleTok. CJleBa IIoKal3aHH II0OCJeOOoBaTeJILHOCTHY ollepalluit
OJI9d TpaHCOeKLUMM HaHOUaCTHIaMM (CBepxy) M BSJeKTpolopaluM (CHU3Y) .
CrpaBa IOKa3aHa KpaTHOCTE pasMHOXeHMS B KyJbTypax PBMC oT Tpex
HE3aBUCHMEIX HOOHOPOB, KOTOPHX JIEUMIM CTUMYJMPpYIRIVMMM OycaMiM B
cytrkr 0 m 12. COOTBeTCTByKIME KYJIBTYPHEH OT KaXIOoT'O IOOHOpa He
oBpabaTHEBAaJN VI TPaHCOULIMPOBAJIN CD3/CD28-HamnpaBJIe HHEIMU
HaHoduacTuuaMm (¢ur. 4C, chopaka) WIM UYepes »JeKTpolopaunwn (our.
4D, «cyeBa) B cyTkum 5 wm 12. Kaxmas JMHMSA TIPedCcTaBJIgIeT OIHOTO
IOOHOpa M KaxXIas ToduKa OTpaXaeT KpPpaTHOCTh pPasMHOXeHUSA T-KJIIETOK.
[lomapHEE pPa3JIMUMAa MeXOy TIpPyIlaMy aHallu3MpoBaJlM C MCIOJIE30BaAHUEM
KpuTepusa CTBOIOEHTa; NS, He 3HauMMO; *, 3HauMMO, n=3).

[0013] dur. 5A, 5B. TpaHcherUMd HaHoOUacCcTHULIaAMU ABJIAEeTCH



BrICTPOM, U JMOodMUIMBaUMA He YXyOmaeT ee. (Odur. bA) OSkcHOpeccusd
eGFP B 10° akTMBMPOBAHHEX T-KJIETOK, KOTOPHE WIM He 0OpabaTHBau
WM WM3MEPAIM dYepe3 L5 u nocje pobaBieHusa eGFP-komupywomux NP,
HallpaBJIEHHEX C MCIOJIB30BaHMeM cpencrea nOpotue CD3. (dur. 5HB)
SddexTUBHOCTE TpaHcherunum NP coxpaHAeTCcd I[IOCJe JHMOQUIM3alUuU U
pPecyCleHOIMPOBaHMA . 106 AKTUBUPOBAHHEIX T-KJIeTOK Ha YCJIOBUE
TpaHCOULMPOBaJIN c VCIIOJIb 30BaHUEM NP (HanpaBJIEHHEIX c
MCIIOJIb30BaHMeM aHTUTeJl NpoTuB CD3 wmiam Opotue CD8), KOTOPHE WU
MOJIyYaJy CBEXUMM WM JIMOOUIMBVPOBaIM, xXpaHuiau opu -80°C um 3aTeMm
CYCIEHIOIVPOBAJIM 0O MX MCXOOHOT'O OO0BeMa.

[0014] dur. o. OTHOCUTeJIbHAaA XM3HECIIOCOOHOCTD

TpaHC(l)I/ILU/IpOBaHHBIX HaHOUacCTHLIaMrM W 3SJIEKTPOIIOPMPOBaAHHEX T-KJIETOK.

Obpasue 2x10° akTMBUPOBAHHEX T-KJIETOK Ha YCJIOBMe He oOpabaTHBalu,
TPaHCOUUMPORBAIM C MCIHOJb30BaHMeM NP uIM 3JIeKTPOlOopUMpOBRBaNM, Kak
omMcaHo Ha o¢ur. 2C. UYepezs 18 u nocyge o0OpaboTKM KIETKM MeTUJIN
biryopeCcLeHTHEMNA KpacuTeJIaMA s TOTO, YTOOH OLIeHMBAThH
XM3BHECIIOCOOHOCTE . Pe3yJIbTaTH, [IPMBEOeHHEE 30eCh, pelpe3eHTaTUBHEH
O0JIS TpexX OTHeJIbHHX SKCIEePUMEHTOR.

[0015] Odwmur. 7T7A-7H HaHOHOCHUTeNM, Hecyumue MPHK, KOIVPYIIYO

TCRo-HaopaBJdIylo HYyKJea3ly megaTAlL, MOI'YT OCVYIIECTBJIATE HokayT T-
KJIETOUHEIX pelelTopok B CAR-3aIpoIlpPaMMMPOBAHHEIX JMMpoumuTax. (Our.
TA) BcrpanBaHMe TpaHCOeKLIUM HaHOYaCTHULlaMM B HOpMaJIbHOE
n3T0TOBJIeHMe CAR-T-kJIeTOK. Ilocje CTUMyJIAlUuy OycaMu C IIOKPHTUEM
npotus CD3/CD28 (cyrxkm 0), CD8-HanpabJieHHne MPHK NP BBOIMIM B
cyrkm 1 u 2, 3aTeM OCYWeCTBJIAIM JIeHTUBUPYCHY TPaHCIOYKIMUIO
BEKTOPOM, KOIMPYKIMM Jielko3-cleuupmdeckuit 19-41BBL CAR, B CyTKH
3. OrpmenpHO nobapjaaam wiam NP, Hecymme MPHK, xooupyoymn HYyKJeasy
megaTAL mmoc eGFP, wWiIM KOHTPOJIbHEE UYaCTMIE, HarpyXeHHBe MPHK
eGFP. (dur. 7B) [MpoTouHasa HIUTOMETPUSI S0OEKRTUBHOCTHU NP
TpaHCcheKIUN (Ha OCHOBaHUU CUTHAJIORB eGFP) KoppeupoBala C
YPOBHAMM IIOBEPXHOCTHOM »sBKcoOpeccun TCR (Ha OCHOBaHMM CHIT'HAJIOB
CD3) T-rJeTkaMM TIocJe obpadborkm NP. (dur. 7C) CBomHBM Tpadux,
nokas3pBapmUy 5OOeKTUMBHOCTE pelaKTHUPpOBaHUA, Kak M3MepdapT IO
yTpaTe IOBEPXHOCTHOM sKchOpeccum CD3 B cyTkum 14 (n=5). (dur. 7D)

OLleHOUHHM aHaJi1M3, [IOATBepXIallMi paspylleHue JIOKyca TI'eHa Lelu



TCRo. (@dur. 7E) IIpoTOYHas LUUTOMETPUSA JIEHTUBUPYCHOM TPAHCIOYKLUUM B

T-rJjJeTKax ¢ pPeIakKTMPOBaHHEIM TI'€eHOMOM B CPAaBHEHNVMNM C KOHTPOJIBEHEIMU

T-KJIeTKaMm . (Our. TF) [Mponupepauma TCR+ (KkoHTPOJIEN) nm TCR-
(0BpaboTaHHEX mTAL NP) CAR-T-KJIETOK, KOTOPHE COBMECTHO
KYJbTUBUPOBAIM C OOJYyUeHHBIMM KJIeTkaMu TM-LCL Jenkoza. (dur. 7G)

AHaJIM3E LUUTOTOKCUUYHOCTM C JIMBMCOM LeJIeBHxX KJJeTok CD19-K562 CAR-
T-xjerkamu. (dur. 7H) BHYTPUKJIIETOUHaSd DKCIPECCUMSa LUUTOKMHOB IL-2
u IFN-y mocjie CTHMMyJISLUMM C MCIOJIb30BaHMeM PMA u moHOMMUMHa (P/I).

[0016] our. B8A-8F. HaHoHOcCMuTes M C MPHK, komupyomel GarkTop
TPaHCKPUIILUNA Foxol3A, VHIOYLUVPYIOT MapKepH [IOBEPXHOCTHU u
TPaHCKPUIILVMOHHEE I[IaTTEePHHE, XapakKTepHbe mJjisg CD8+ LeHTpallbHEHX T-
KJIETOK  TIaMATH. (Qdur. 8A) SKCIpeccusd ofmero DeJika Foxol,
nsMepsaeMas I[IOCPEeOCTBOM BHYTPUKIIETOUHOI'O MeueHMsa B Jurkat wum
[IePBUUHEIX T-KJleTKax, KOTOpHe ofpafaTHBallM C MCIOJb30BaHuMeM CD3-
HalpaBJIEHHHX KOHTPOJBHHEX (GFP+) wmmm Foxol3A-GFP NP. (dur. §8B)
gPCR wm3MepeHMS OTHOCHUTEJIbLHOM 5»kKchOpeccuru MPHK Foxol3A ¢ TeueHNeM
BpPEeMEeHM IIOCJIe TOI'0, KaK KJIETKM B5BKCIOHMpOoBalM IJsa Foxol3A-eGFP
NP. S0pexT CD8-HamparBJIeHHEX Foxo0l3A-GFP NP, OKasHBaeMel Ha
srcrpeccur CD62L, mnocjge 24 u o00OpaboTKM yYacCTULLaAMMA. (Odmr. 8D)
[IpoueHTHaa moJsia CD62L+ KJIETOK B  COPTHMPOBaHHEX CD8+  eGFP+
KJIeTKax, KOTOpee ob0OpabaTHBaJlM C MCHOJb30BaHMeM CD8-HamnpaBJIeHHBIX
KOHTPOJILHEIX WM Foxol3A/eGFP-komupylmux NP B 1, 8 m 20 CyTKHU
KyJIbETUBMPOBAaHUA IIOCJIe BBEeIeHMs dYacTull. OTO pes3yJbTaTH oT 3
HEe3aBUCHUMHEX ITOHOPOB. *  P<0,05; **  P<0,01 Mexmy VYKa3aHHBMU
YCJIOBMAMM, KaK BHUMCJIAKRT I[IO0 [IapHOMy KpuTepurw CTbOOeHTa OJI4
COOTHoOmeHu. (dur. 8E) TemnjgoRasa KapTa CUTHATYPHOM BKCIPECCUU
redoB TCM B TCM, HaMBHEX M KOHTPOJIBHEIX KJIETKaxXx B 8 CYTKM IIOCJIE
oBpaboTKM. (Odur. 8F) ByJkaHHad orarpamMMa nubdepeHIMAJILHOM
SKCIpeCCHUM TI'eHOB B obOpaboTaHHEX Fox0ol3A NP kJjleTkax IIOCJe CYyTOK
8. VYKaszaHH TI'eHHasd cCcHUI'HaTypa TCM u BeOpaHHBEE TI'€HH (QeHOTUIIAa
aMsaTu. P-3HaueHMVe IepekpeTuda Mexny Foxol3A © CUIHaATYypPHEM
HabopoM TeHOB TCM omnopenejndannu ¢ IHoMowel GSEA (Uepes aHaus,
IPpUBEOEeHHEM Ha our. 9B).

[0017] dmr. ©OA, 9B. O6GorameHue Habopa TI'€eHOB OOHaApPYXMBAET

CUJILHEIE Koppeiaumm MeXIy TCM u o0paboTaHHEMNA Foxol3A



HaHoUacTHULIaMM KJIeTKaMU. (dur. O9A) Temjoras KapTa CUTHATYPHOM
BSKCIpeCcCur BepxHuUx TeHoB TCM B TCM, HaMBHEIX ¥ KOHTPOJIbHEX
KJIeTKax IIoCJjle CYTok 8 obpaboTku. (dur. O9B) AxHamms oboTralleHusd
Habopa TeHOB MOJid TI'eHOB, IUOPepeHLMalIbHO BKCIPECCUPOBAHHEIX B
00paboTaHHEX Foxol3A NP B CpaBHEeHUN c KOHTPOJIbHEIMM  NP-
00paboTaHHEMU KJIeTKaMM, KOTOPHE TeCTHUPOBaJIU OTHOCUTEJILHO
CUTHaATYPHEX HaOOPOB BEPXHMUX UM HMXHUX I'eHOB TCM.

[0018] Omr. 10A-10D. HahoHocuTes g MPHK @meJjialoT BO3MOXHOM
crieuMdnMUHyn TpaHchekumio CD34+ IeMaTONODTUUYECKMX CTBOJIOBHX KJIETOK
JeJioBekKa C MUMHUMMAJILHEIMM 3oderTaMr, OKasbEBaeMHMM Ha pPa3MHOXEHNE
i oeHoTun. (dur. 10A) HamnpaBJieHHOe BO3IOeMcTBMe Ha CD105 mejaer
BOBMOXHOM cHeluduuHyin TpaHchekumio CD34+ HSC KJIETOK, IIOJIYUEeHHHX
M3 MOOMIIM3OBAHHEIX PBSC. 32OTM KJIETKUM OCTaBJIAJIU HeOoOpaO®OTaHHBEIMU WIJIU
TpaHCOUIIMPOBAIM C MCIOJb30BaHMeM eGFP-komupywomer MPHK B NP,

TIOKPEITEIX PGA, COIIp AXEeHHEIM C HeCHeLU/I(l)MT{eCKMM KOHTPOJIEHEIM

aHTUTEJIOM (KOHTPOJIbHEIe Ab-eGFP NP) wmim npotme CD105 (a-CD105
NP). 50bekTMBHOCTE TpaHCOeKUIMM aHaJM3UPOBaJIM C IIOMOMLBI MIPOTOUHOM
LUMTOMETPUM  Uepes 24 ) nocJjse sKcrosmuum NP, (Qur. 10B)
30beKTUBHOCTEL TpaHchekumu NP B CD34+ obpaszuax oOT 3 He3aBUCUMEX
LOHOPOB. (dur. 10C) PasMHOXeHMe CD34+ HSC 1in vitro moce
notaBJjieHUA KOHTPOJIBHEIX ZNJR%) CD105-HanpaBJIEHHEX NP. KireTkn
TpaHCcOuUMpoBailM Kak Ha o¢our. 10A, 3aTeM oOleHUBaJM oOO0Mlee UMCIIO
KJJeTok B cyTkm 0O, 4 m 8 CYTKM IIOCJIe SKCIO3UMUIMM uacTull. (0dur.
10D) IIpOTOUHHY LUTOMETPUUECKMM aHaau3 HSC mapkepor CD34, CD133 wu
CD49f B He TpaHCOUUMPOBAHHEX KJIeTKax (UTpUXOoBas JMHUA) WK
KJIeTKax, KOTOpEEe ofpabaTeHBalM CpelcTeBOoM IHIpoTuk CD105 wMPHK
(cruriomHas  JIMHUA) , rocJie CYTOK 8 B KyJIEType. PesyJbTaTH
[IOKa3HBaKT, uTo nobaBJieHUe NP He M3MeHSeT [IOBEPXHOCTHYI
SKCIPECCHUID KJIIUEBEX MapKepOB CTBOJIOBHX KJIETOK.

[0019] dur. 11. OBpas3uoBHe BCcIioMOTI'aTeJlbHEE
[I0CJIeDOBaATEJIbHOCTH .

[IOOPOEBHOE OIIMCAHNE

[0020] VYcnemHas TI'eHeTHMUeCKas Tepalrd 3aBUCUT OT MexXaHM3MOB
YCIIEMHOM  HOOCTaBKM T'eHa B  BHOpaHHEE  KJETKH, IpencTaBJgarlie

MHTEepecC. B HacTodmee BpeMA BUPYCHEIE CHMCTEMEI, TakKre KakK Te, B



KOTOPHEIX MCIOJBL3YIT JIEHTUBUPYCHEE BEKTOPH, I[IPEeOCTaBJIAT cobon
HauboJiee pacrnpoCTpaHeHHHM nIyTh oJis OOCTIDKEHN A OJIMTEeJIbLHOM
TeHeTUUeCKOM TepaluMu. O2Ta TeHeTudecKasd Tepanusa OCHOBaHa Ha
TeKkylmey KJIeTOUHOM BKCIpeccur OeJIKOB TepalleBTUUYeCKOTO 3HAaUEeHUS.
XOoTd TaKMe BUPYCHBE CUCTEMEl [IO3BOJIAKT 5O0PEeKTUBHO OOCTAaBJIATHL I'€HEH
oJis TeHeTUUeCKOM Tepalny, OHU ABJIATCSH Hens0upaTeJibHEIMA,
OOPOTOCTOAMMMM WM He MMPOKO OOCTYIHEIMM. KpoMe TOTO, HellpephEBHASA
DKCIIPeccusa TepaleBTHUYecKoTo OeJIka MOXeT CHWXATbCHA C TeuUueHMEM
BpeMeHM M3-3a KJIETOUHHX COOHTUM, KOTOPHEe HaCTyIlalT C TeueHUeM
BpEMEeHN .

[0021] DJIeKTpolIopauma TaKxe pazpaboTaHa B KauecTBe
MexXaHM3Ma »OOCTaBKM T'eHOB B KJETKM OJa8 TeHeTUUeCKOM Tepaluu.
OmHakKO BJIEKTpOolopalMsa OCHOBaHa Ha MexXaHMUeCKOM pal3pyUleHuM WU
rnepMeabuIm3alun KJIE TOUHRBIX MeMOpaH, TaKMM oBpa3oM CHWXa g
KM3HECIIOCODOHOCTE KJIETOK, UTO IOeJIaeT MX MeHbIle 4YeM WUIOceaJIbHBEMM IJIS
TepalleBTUYECKOT'O MCIIOJIb30BaHuAa. KpoMe ToOTro, TnomoOHo crnocobaM Ha
OCHOBE BUPYCOB, D2JIeKTpolopalusa He U30MpaTeJIbHO HOOCTaBJIAeT T'eHH B
KOHKPETHEE TUIIE KJIETOK M3 TEeTEPOIeHHOTO IIyJa, Tak 4YTO DTOMY
OOJDKeH IIPpelleCTBOBATEL IIpollecc oTbopa M OUMCTKM KIIETOK.

[0022] HaHHOE PacCKpEITHE npenycMaTpmBaeT KOMIIOBULIUM U
CIIOCOOEl, KOTOPHEE I[IO3BOJIAKT OHCTPO M M30MpaTeJIbHO MOOUOULIMPOBATH
KJIETKU oJis OOCTWXEHU A TepalleBTUUeCKUX neJsen ocpencTBOM
obeclrieueHMUI BPEMEHHOM DKCIPEeCCUM HYKJIEMHOBHX KUCJIOT. BpeMeHHAas
DKCIIpeccusa BedeT K TIIOCTOAHHEM TepaleBTHUUYEeCKMM M3MEeHEeHUAM B
MOIMOUMUIMPOBAHHEIX KJIeTKax, o0o03HauaeMeIM B HaCTOAMEeM OIMCaHMM Kak
20PeKTE «HACKOK—-OTXOI». IIOCKOJIEKY TOJIBKO BpeMeHHasd B»KCIpeccus
HeobOxonouMa mOJIS OOCTWXEHMSA IJIUTEJLHOT'O TepalleBTHUYecKoTro »30dekTa,
[IPeOonOJIEHE BOIIPOCEHI, Kacawolmmecsd CHMXEeHHOM BKCIIPECCUN
TepalleBTUYeCKOTO 0OeJIka C TeuUueHMeM BpeMeHu. KpoMe TOoTro, I[IOCKOJBKY
KOMIIOBULIMM ¥ CIOCOOHE M30UpaATeJbHO MOIUOUUIMPYIOT BHOPAHHEE THMIIH
KJIETOK, Iepel MOIMOUKAILIMEM He HYXHBH IIPOLecCH oTdopa WIM OUMCTKU
KJIETOK. OTO YCKOpPSAeT M3TOTOBJIEHMEe TepalleBTUUeCKUX KJIETOK eX Vivo
¥ TakXxe OejlaeT BO3MOXHOM HalpaBJIeHHYID TeHeTHMUEeCKYn MOOMIMKAILIMIO
KJIeTOK 1in vivo.

[0023] S0beKTH HACKOK—-OTXOI, ONMCaHHEE B HaCTOAlleM

OIIMMCaHMn1, CTaHOBATCA BO3MOXHEIMNM Inpnm VCIIOJIE 30O BaHVM BpeMeHHOﬁ



DKCIOPEeCCUM HYKIJIIEMHOBHX KUCJIOT, KOTopasa BeldyT K pPeIaKTUPOBaHUI
TeHOB WMJIM BpPEeMeHHOM DKcIpeccum OeJIKOB, KOTOpHEE IIepPMaHeHTHO
MU3MEeHAT GQEeHOTUII KJIeTKM. I[IpMMepE HYKJIEMHOBHX KUCJIOT, KOTOPHE
BeIyT K peDaKTHPOBaAHMI I'eéHOB, BKJoualT TALEN, megaTALS, HYKJIeasH
C UMHKOBBMM IHajibllaMy U cucTemel CRISPR-Cas. IIlpuMeps OeJIKOB,
KOTOPHE IIepPMaHEHTHO M3MeHAT O(EeHOTHUII KJIEeTKM, BKInUaT O(aKTOpPH
TPaHCKPUIILNHA, KIMHa3H u pPeLenTop: KJIETOUHOM [IOBEPXHOCTH .
BpemMeHHasa BKCIPeCcCcusd OTHOCUTCH K [IOJIYU e HUD NpoOOyKTa
PEKOMOMHAHTHOTO TeHa B TeueHMe KOPOTKOIT'O Iepuolla BpPeMeHU IIOoCJe
IepeHoCa HYKJIEMHOBOM KMUCJIOTE B KJIETKM. B KOHKPETHHX BapMaHTax
OCYIECTRBJIEHMSA BPeMeHHasa »KCcIpeccusa namrca oT 12 yacoB no 20
CyToOk; oT 18 wacoB mo 18 cyTok; oT 24 uyacoB o 14 cyTokK; WJIM OT
36 yacoB mo 10 cyTok. O®eHOTHMII KJIETKM OTHOCUTCH K ee QU3NUeCKMUM

XapaKRTeprCTHMKaM U/ MM ee MeCTOIOJIOXEHMID B OopTraHM3ME .

[0024] CymecTByeT MHOXE&CTBO IpuMeHeHUM KOMIIO 3ULINMN "
Ccrioco0OB, PACKPHTEX B HACTOAMEM ONMCaHMM. [IpUMEPH  BKJIOUAKT
penaxkTUpOoBaHMe T'eHOoMa JIMMOOLMTOR  (HAIpMMEP, I'e€MaTOIlIODTUUEeCKUX
CTBOJIOBHIX KJIeTOK (HSC)) ¢ WMCHOJBE30BaHMEM HallpaBJIEHHEIX HYKJIeas;
yBeJIMueHue CUJIBL BaKILMH [IOCPEeNCTBOM COBMECTHOM MHBEKLUN
HOCHUTeJIel, HaT'pyXeHHHIX HYKJIEMHOBOM KMCJIOTOM, KOTOPEE

TPaHCOULMPYIOT IOeHOPUTHEE KJIEeTKM OJS TOI'O, UTOOH YBEJIMUYMBATHL UX
CIIOCOOHOCTE IIPe3eHTHUPOBaTh AaHTUIEeHE; U TpaHchekuuo T-KIJIETOK,
IPUMMPOBAHHEIX BaKLUMHOM, UYTOOH MHIYLMPOBATEL NOJITOXMBYMUNM (QEeHOTUII
IaMsaTH.

[0025] KoHKpeTHEIe BapMaHTH oCyleCcTBJIEHUS BKJIIOUAOT
HAaHOHOCHUTEJM, KOTOPHE MOT'YT HaOpaBJATE B KOHKPETHHE BHOpPaHHHE
KJEeTKM ¥ BHIIOJHATL KOHTPOJMPYEMYI IO30M HOCTABKY HYKJIEMHOBHX

KHMCJIOT TIIPpOCTO IIOCpelICTBOM CMEIMBaAHMA HAaHOHOCHUTeJIeM C KJeTKaMs B

KyJIbLType ex Vivo WM KJeTKaMuM BHYyTpM cCcyOnekTa, 1in vivo. B
KOHKPETHEX BapuMaHTax OCYINEeCTRBJIEHMS HAHOHOCUTENIM BrkJodawonT: (1)
HaOpaBJAKINMM Ha BHOpaHHYID KIJIeTKYy JuTaHm; (2) HocuTedab; u  (3)
HYKJIEMHOBEHE KMCJIO TH B HOoCHTeJIe. KoHkpeTHHE BapMaHTH
OCVyIeCTBJIEHUS BKJIOUAKT HaHOHOCUTEJIN, B TOM yucJie (1)
HaOpaBJAKMNMM Ha BHOpPaHHYK KJETKY JMIaHnI; (2) HOCUTEJIb ; (3)

HYKIJIEMHOBEIE KMCJIOTEI B HOCHUTEJIe; U (4) IIOKPHTIE .

[0026] B KOHKpPEeTHBEIX BapMaHTax OCYIEeCTBJIeHMSa HallpaBJidwolue Ha
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BEIOpPaHHYIO KJIIETKY JIUTaHIOE MOTYT BKJIOUATH IIOBEPXHOCTHO-
3aKpeIlJjieHHEEe HallpaBJIgKIMeE JIMTaHIH, KOTOPHE n30npaTeJbHO
CBA3HBAKT HAHOHOCUTEJM C  BHOPAHHBMM KJeTKaMM ¥  HMHULIUKUPYIOT
OBIC TR VIHOYLIMPOBaHHEM pPeLenTopoM DHOOUMTOS OJidg X
MHTepHamn3aluuu. Kak pacKpelTo ©OoJiee TMHNOOPOOHO B IOPYT'OM MeCcTe B
HacTodmeM OIMCaHMM, HallpaBJIdKIMe Ha BHOPaHHY KIJIeTKY JIMI'aHIH
MOI'YT BKJIOUATHL aHTUTeJIa, sckFv OeJnku, DART MOJIEKYJIH, IIeIITUIOEL
U/ MM anTaMephl. B KOHKPETHHX BapMaHTax OCYIEeCTBJIEHMS MCIIOJL3YT
aHTUTeJla npoTuB CD8 minsga Toro, 4YTOOH TpaHCOUIMPOBATH T—-KJIETKU
yeJIoBeka, WM aHTuTeJla, paclhno3Hawomme CD34, CD133 wmiam CD46 1mnsA
HalpaBJIeHHOTO Bo3IeMcTBUA Ha HSC.

[0027] B KOHKPETHEIX BapMaHTax oCylmeCcTBJIEHUS HOCHUTEeJIN
BKJIOUAKT MOJIEKYJIY HOCUTEJSA, KOoTopasd KOHIEHCHUPpYEeT U 3aluimaeT
HYKJIEMHOBHE KUCJIOTH OT (QepMeHTaTUBHOTO paspylleHra. KakK pPacKpHTO
OoJjiee TNOOPOOHO B IOPYyTOM MeCTe B HaCTOAlleM ONUCaHUM, HOCUTEJIU

MOTYT BRJIOUATE IIOJIOXUMTEIJIEHO 3apPAXeHHEIEe JIMIIMIOE M/MHM IIOJIMIMEPEI . B

KOHKPETHEX BapMaHTax OCYIEeCTBJIEHUS MCIOJb3YIT CJIOXHEM oJu (3—
aMUHODQMP) .

[0028] B KOHKPETHEX BapuaHTax OCYIWEeCTRJIeHUI HYKJIEMHOBEE
KMCJIOTE MHKAICYJIMPYIT B HOCUTeJle M, I[IOCJie KJIETOYHOT'O 3axpaTa
BHIOpPAHHOM KJIETKOM, DKCIPEeCCUPYIT CPpelCTBO pPedaKTHPOBaHMS IT'e€HOB
u/unu  0eJIOK, KOTOPHM IIepMaHeHTHO M3MeHSeT OGOeHOTHUIl KJIeTKM. Kak
packpeTo 0OoJiee MNOoOpoOHO B IOIPYI'OM MecTe B HaCTOAMeM OIMCaHMM,
HYKJIEMHOBEIE KMCJIOTEL MOTYT BKJIUATE CHUMHTeTHUYeckyil MPHK, KoTopasd
srcopeccupyeT megaTAL wiu QakTop TpPaHCKPpUILMM. B KOHKPETHEHX
BapMaHTax OCYIEeCTBJIEHUS MWCIoJL3yiT MPHK, TpaHCKpUOMPOBaAHHYIO 1in
vitro (cMm., Hanpumep, Grudzien-Nogalska et al., Methods Mol.
Biol. 969, 55-72 (2013)), «koTopasda 2kcIpeccupyeT (i) odakTop
TpaHckpunuuyu FOX01l, xoTopwM MHAOyUMPpyeT CD8 T-KJIeTKM HOaMATH; WK
(ii) pemko pacHelJIgRmMyl HyKJeasy megaTAL (cM., HaopuMep, Boissel
& Scharenberg, Methods Mol. BRiol. 1239, 171-196 (2015)) nons
HapylleHUS BDKCIPecCUM T-KIJIETOUYHOTO PeLeNTopa JMMQOLMTaMMA.

[0029] B KOHKPETHEX BapMaHTax OCYIEeCTBJIEHMA HAHOHOCUTEIMN,
PaCKpPETEE B HaACTOSAIMEM OIMCaHuU, BKJIOUAKT I[IOKPHEITHUE, KOoTOpoe

sallmaeT WMHKaIICYJIMPOBaAHHEIE HYKIIEMHOBEIE KMCJIOTEI " CHMXaeT WIJIN
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IpenoTBpamaeT CBA3BBaHMEe BHe MUlleHM. CBA3HBaHME BHe  MUIIEHU
CHMWXAT WM OPpefoTBpallaldT I[IOCPeICTBOM CHMIKEHMA IIOBEPXHOCTHOTI'O
3apdaOa HaHOHOCUTEJIEM OO HeMTpaJlbHOTO WM oTpulaTelJIbHOTOo. Kak
PacKpETO OoJiee NOOPOOHO B IOPYI'OM MeCcTe B HacCcTOodleM OIMCaHuM,
IIOKPHTUSA MOTYT BKJIOUATL HeMTpaJbHBE WIM OTPpMLATEJIbHEE II0JIMMEepPHHE
U/UIY  JIUIIOCOMHEE TIOKPHITMS. B KOHKPETHHX BapMaHTax OCYIeCTBJIeHUS
VICIIOJIL3YIT IOJUIVIYTaAMMHOBYI KMCJIOTY (PGA) B KauecTBe TIOKPHTUA
HaHOHOCUTEJIA. Korma MCIIOJIbL3YIT, [IOKPHTHE He 00643aTeJIbHO
[IOKPHBAET BeChb HAHOHOCUTEJL, HO erI'0 OOJDKHO OBTL IJOCTaTOUHO IOJIA
TOT'O, UYTOOE CHMXATL CBA3HBaHME BHEe MMIIEHM HaHOHOCUTEJIEM.

[0030] Korma PaCKPEITEE HaHOHOCUTEJN no0aBJIART B
TEeTEepOTeHHYK CMeCh KJIETOK (HalpuMep, KIeTOUHYK KYyJbBTYpPYy €X Vivo
VI OKpPYyXeHNE in vivo), CKOHCTPYUPOBAaHHEE HaHOHOCUTEJN
CBA3EBATCA C  HOONyJIAUMAMU BHIOpPaHHBIX KJIETOK U CTUMYJINPYIT
PEeLEeNTOPHO-ONIOCPedOBaHHEM SHIOOLMTO?3; HTO Ipollecc obecneunBaeT
[IPOHMKHOBEHME HYKJIEMHOBOM KV CJIOTE (HanpuMmep, CHUHTEeTHUUYEeCKOM
MPHK) , KOTOpy®w OHM HeCcyT, U, CJIelOoBaTeJIbHO, BHOpPaHHHE KJIeTKU
HaUuMHAT BKCIIPeCCHUPOBATDH KOIVPYEMYI MOJIEKYJITY (dur. 1A).
[IOCKOJIBKY AOEPHBEMN TPaHCIIOPT u TPaHCKPUIILMU S TpaHCI'eHa He
TpedynTCcd, DSTOT IIpollecC [ABJAeTCAa OHEHCTPEM U 50bekTMBHEM. Eciu
HeoOXoOouMo, OOIOJIHUTeJIb HEE [IpMMeHeHM A HaHOHOCUTeJIeM MOXHO
OCVYIIECTBJIATE OO TeX IIOp, IIOKa He IOCTUIalT XeJIaeMEX pe3yJIbTaToB.
B KOHKPEeTHEX BapMaHTax OCYIEeCTBJIEHMI  HAHOHOCUTEJM  ABJIAITCHA
fuopaszpymaeMeMM ¥ OMOCOBMECTHMMEIMM, WU, IPY M3TOTOBJIEHUM KJIETOK eX
vivo, MOIOMOQUUMPOBAaHHHE KJIETKU MOXHO JIETKO OTHeJIAThH oT
HEeCBA3aHHEIX HaHOUYaCTHUL IIOCPENCTBOM LEeHTPUOYTUMPOBAHUA IIepen UX
MHQY3Mel CcyOBeKTy IJIg JIeUeHMUd.

[0031] B KOHKPETHEIX BapMaHTax OCYIIECTBJIEHU A OHIC TPEI
oBoszHavaeT, uTo DKCIIpeCccUs KOOMpyeMomn HYKJIEMHOBOM KV CJIOTE
HauMHaeTCsda B BHOpPaHHOM THUIle KJIETOK B IIpelejax 24 4YacoB WM B
npenejiax 12 dYacoOpB BKCIO3ULUMM IeTepOIl'eHHOT'O ofbpa3la KIeTOK IJid
HAaHOHOCUTEJIEVW, PAaCKPHTHX B HACTOSAMEM ONMCaHMM. 32Ta XPOHOJIOTHUS
BO3MOXHa IIPM MCIIOJIbB30BaHMM HYKJIEMHOBHX KMCJIOT, TaKux kak MPHK,
TPAHCKPUIILMSA KOTOPHX HaUMHAETCHd IIOUTHM He3aMeOJIUMTeJIbHO (HalpuMmep,
B Ipelejlax MMHYT) IIOCJI€ BHCBOOOXIEHMS B LUTOIJIa3My LeJleBOM’

KRIIETKNM .
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[0032] B KOHKPETHHX BapMaHTax OCymecTBJIeHUud 20beKTUBHLEM
oBo3HauaerT, UyTO IIepeHOoC TeHa B lLeJIeBHe  KIEeTKU (HanpuMep,
[IEPBUUHEIe T-KJIETKM UeJIOBEKaA) cocTajgeT >80% U MOIMOMKALMA

beHOTHIIa BOB3HMKAET IIO MeHbIleV Mepe B 80% 2THMX KJIETOK, I[IO MEeHbIeM
Mepe 90% osTMx kJeTok wmiam  100% 5THUX KJIeTOK. B KOHKPETHHX
BapMaHTax ocymecTBJIeHUdI »odekTUBHEM o0O03HauaeT, UTO IIepeHOC I'eHa
B 1LleJIeBHEe KJIeTKM COCTaBJIAET >80% wm MomudukauuMsa  PeHOTHUIIa
BOBHMKAET II0 MeHbllel Mepe B 25% »TUMX KJIETOK, II0 MeHbIlel Mepe B
33% 2TUX KJIeTOK WIM I[IO MeHbmer wMepe B 50% »TMX KJIeTOK. B
KOHKPETHEX BapMaHTax OCYINeCTRBJIEHMS MOOMOMKaALUMA (QEeHOTHIIa MOXET
BO3HUKATH B 1/3 BHIOpPaHHBIX KJIETOK, KOTOPHE 3axXBaTEBAaT
HaHOHOCUTEIHN, B KOTOPHIX oocTapJigeMas HYKJIEMHOBASA KMCJIOTa
KOIVPYEeT HYKJIeasy.

[0033] [oNoOJHUTEJNBHEE BO3MOXHOCTM WM BapMaHTH OCYMeCTBJIEHUS
PACKPHTUA Oajiee OIMCaHH DoJjiee NOOpoOHO.

[0034] Hanparagwomme Ha BEIOpPaHHYIO KJIETKY JIMTaHIObL .
HanparBjgwomye Ha BHOpPaHHYID KIeTKY JIMTI'aHIOH PacCKPHTHX HaHOHOCUTEeJIeM
n30MpaTesbHO CBA3HBALT KJIETKM MMMYHHOWM CHCTEMH, IIpeIcTaBJignlue
MHTepeCc, B TeTepOTleHHOM IIONYyJIALMM KJIETOK. B KOHKPEeTHHX BapMaHTax
OCYMeCTBJIEHMSA KJIETKM MWMMYHHOWM CHCTEMH, I[OIpelcTaBJdllMe MHTepec,
ABJARTCA JmMboourTaMr. JIMMOOUMTEL BKJKUalT T-KJIeTKM, B-KJIeTKH,
eCTeCTBeHHHe KujlepHbee (NK) KJIeTKM, MOHOUMUTH/Makpobarm m HSC.

[0035] OTKPHTO HECKOJLKO pPasJIMUHHX cyoOrnonyadaumuit T-KJIeTOK,
Kaxmoas C onpemnejyiIeHHOM byHKLIMEN. B KOHKPE&THEIX BapraHTax
OCYIEeCTRBJIEHUA HaOpaBJgKIMe Ha BHOPaHHYI KJETKY JMIaHOH OOCTUT AT
n36UpaTeJJbHOTO HalpaBJIeHMS Ha KOHKPEeTHHE IIONYyJAUUM JIMMOOIMTOB
yepes3 pelelTOpPHO-OIIOCPeNOBaHHHM SHIOLUMTO3. Hampumep, OOJLIMMHCTBO
T-KJIeTOK uMelnT T-KJIeTOuHHM peuentop (TCR), CymecTBYONUM B BUIE
KOMILJIEKCA HEeCKOJIbKUX 0OeJIkoB. OQaKTHMuecKuM T-KJIEeTOUHHM pPelelTop

COCTOUT M3 OBYX OTHEJIBHHX MNeNTHIHHX Ilellel, KOTOPHEe NPONYyLUUPYIRTCH
C He3aBUCUMHEIX TeHOB o M [ T-rjJeTouHOoTO pelentopa (TCRa m TCRB) u
HOCAT Has3BaHMe o- u P-uemerr TCR. HamnpabjgomMe Ha BHOPaHHYO
KJIETKY JIMT'aHIOBE, PAaCKPHTEHE B HACTOAIMEeM OIMCAaHUM, MOTYT CBA3HBATH
o- wn/umn  P-uenr TCR, UTOOH »OOCTUTATL WU3OMPATEJLHOM IOCTaBKU

HYKJIEMHOBEIX KMCJIOT B 2TM T-KJIETKMU.
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[0036] YO-T-KJIETKM MNOpPeOCTaBJgT HeOoJblyln cyonomnyiadunio T-

KJIETOK, KOTOPHE MMEnT OoTJMYuakmuiicsa T-kjaeTouHwlM peunentop (TCR) Ha
CBOMX IIOBEPXHOCTAX. B yd-T-rjeTkax, TCR COCTOMT M3 ONHOM Y-Lelu U
omHOM O-LemM. D3Ta Tpynna T-KJIETOK SIBJIAETCS 3HAUMTEJIBHO MeHee

OBrRUHOM (2% oT Bcex T-kJjeTok), ueM off T-kjgeTku. TeM He MeHee,
HalpaBJiglMe Ha BHOpPaHHYI KIETKY JIMIaHOE, PaCKPHTHE B HaACTOLAIEM
ONMMCaHUMU, MOTYT CBA3HBATL Y- u/uian O-uenu TCR, UTOOH OOCTUIATH
n30MpaTesIbHOY HNOCTAaBKM HYKJIEMHOBHX KMCJIOT B 5TU T-KJETKMU.

[0037] CD3 DKCIPEeCCHUPOBaH  Ha BCeX 3peJielx  T-KJIeTKax.
COOTBETCTBEHHO, HallpaBJAKRIME Ha BEHIOpPaHHYIO KJIETKY JIUTaHIH,
PAaCKpPETEIE B HACTOSAMEM OIMCaHMM, MOTYT CBA3HBaThE CD3 @mjasa Toro,
UTOOE OOCTUIATL U3BUPATEeJILHOM IOCTaBKM HYKJIEMHOBHX KMUCJIIOT BO BCe
3peJitle T-KJeTKM. AKTUBUPOBaHHEHEe T-KJIeTKUM BKcIpeccupyoT 4-1BB
(CD137), CD69 m CD25. COOTBETCTEBEHHO, HallpaBJAKIME Ha BHOPaAHHY
KJIETKY JIMTAHIOHE, PAaCKPHTHE B HACTOMAMlEeM OIMCAaHUM, MOTYT CBA3HEBATH
4-1BB, CD69 wmim CD25 gmgjsg Toro, UYTOOH JOCTUTAaTh M3BMpaTeJbHOM
OOCTaBKM HYKJIEMHOBEX KHCJIOT B aKTUBUPOBaHHEEe T-KJIeTKU. T-KIIETKU
Takxe »sSKcOpeccupyiT CD5 U TpaHCOEPPMHOBHM PeLenTop, M MX MOXHO
MCIIOJIL30BATL OJIA TOTO, UYTOOH JOCTUIATh M30MpaTeJIbHOM IOCTaBKU
HYKJIEMHOBHIX KUCJIOT B T-KJIETKU.

[0038] T-KJIETKM  OOIOJIHMTEJILHO  MOXHO  IOeJIUTh Ha  KJIaCCH
XeJIIIepHEX KJeTok (CD4+ T-KJIeTOK) M LIMUMTOTOKCHUUECKUX T-KJIETOK
(CTL, CD8+ T-kJeTkKM), KOTOPHE BKJIOUAKT LUTOJIUTUUECKMNe T-KIJIIeTKNU.
XeJrnepHele T-KJIETKM TIIOMOTAKRT OPpYyI'MM OeJIEIM  KJIeTKaM KpPOBUM B
VMMYyHOJIOTMUECKHUX IIpolieccax, B TOM UMCJIe B CO3pPeBaHMM B-KJIETOK B
asMaTUuuecCKMre KIETKM U aKTUBAUMKM LUTOTOKCUMUECKUX T—-KJIEeTOK U
Makpodaron, IIOMMMO IPYTUX QYHKLUUNM. OTU KJIETKM TakXe M3BECTHH Kak
CD4+ T-KJEeTKM, IIOCKOJIbKY OHM BKCIpeccupyiT ©0eJjijok CD4 Ha CBoeM
MIOBEPXHOCTH. XeJlrnepHue T-KJIeTKU CTaHOBATCHA AKTUBUPOBAHHEMU,
KoT'Ja TIeNTUIHBEE AaHTUTEHH I[IPe3eHTUPYIT MM C I[IOMOMBI MOJIeKyJl MHC
KJlacca 1T, KOTOPHE DKCIPeCCUPOBAaHH Ha IIOBEPXHOCTHA
AHTUTEHIIPEOCTAaBRJIAKNINX  KJIETOK (APC) . Korma axTHUBMPOBAHH, OHU
OEICTPO oejdarcd u CEeKpeTHUpynT HeboJplne OeJiku, Ha3bBaeMble
UMTOKVMHaMH, KOTOpPEE PEeryJaupyiT aKTHMBHEM MMMYHHHM OTBET WJINU

CriocoBCTBYIT eMmy. HamopaBJasiomye Ha BHOPaHHYID KJETKY JIMTaHIH,
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PACKpPETEIE B HACTOSAMEM OIMCaHMM, MOT'YT CBA3BBaThe CD4 mjisa Toro,
yTOBE IJOCTUTATH U3IOMpaTeJIbHOM ITOCTaBKM HYKJIEMHOBHX KUCJIOT B
XeJirepHele T-KJIETKU.

[0039] ImToTOKCHMUecCKMe T-KJIEeTKM paspyllanT MKHOUUMPOBaHHBE
BMpyCaMM KJIETKM U OIIYXOJIeBEEe KJIETKM, a TaKXe BOBJIEUeHH B
OTTOPXEHME TpPAaHCIJIaHTaTa. OTM KIJIEeTKM TakKXKe WM3BECTHH kak CD8+ T-
KJIETKM, IIOCKOJIbKY OHUM BSKCIPEeCCHUPYIT IUIMKoNpoTeuH CD8 Ha CcBoOeM
[IOBEPXHOCTM. OTM KJIETKM pPaclo3HanT CBOM MUIIEHM IIOCPEICTBOM
CBA3EBaAHMA C AaHTUTEHOM, ceAa3aHHeEM ¢ MHC wJjiacca I, KOTOPHM
IPUCYTCTBYET Ha TIIOBEPXHOCTM IIOUTM KaXxOoM KJEeTKM opTaHu3Ma.
HamparBaswomme Ha BHOpPaHHYKR KIETKY JIMI'aHOH, PaCKPHTHE B HaCTOAMEM
oM CaHuu, MOTYT CBA3HEHBATH CD8 oJsg  TOoTo, UyTOOE  HOOCTUI'ATh
n30MpaTeJbHOM OOCTABKM HYKJEMHOBHX KucjoT ¢ CTL.

[0040] «leHTpaJbHEIe T—-KJIeTKM [IaMATU» (mam  «TCM»), Kak
VCIIOJIE3YIT B HAaCTOAMEM ONMCaHuMM, oTHocATca K CTL, 3HaAKOMBEM C
aHTHUIEeHOM, KOTOpHe »kchopeccupyT CD62L wmmm CCR7 m CD45RO Ha
CBOeM TIIOBEePXHOCTM ¥ He DKCIPeCcCUpPYT WMIM MMelT  CHMXEeHHYIO
srcrpeccuro CD45RA 10 CpaBHEHMK C HaMBHBMU KJIeTKaMM. B KOHKpPETHHX
BapMaHTax OCYIEeCTBJIEHMS  LeHTpaJilbHEE  KJIeTKM IIaMATU  ABJISTCSH
IIOJIOXUTEJILHEIMM 10 BKchOpeccum CDo62L, CCR7, CD25, CD127, CD45RO wm
CDO95 M MMeT CHUXeHHY skchOpeccuio CD45RA IO CpaBHEHMIO C HaWMBHBEMU
KJIeTKaMM. HamopapBigwolyMe Ha BHOPAHHY KIeTKY JMIaHOE, pPacKpPHTHE B
HacTodmeM OoIMcaHuMM, MOI'YyT CBsaS3bBaThL CD62L, CCR7, CD25, CD127,
CD45RO wu/mim CD95 nmjgd Toro, UYTOBH IJOCTUTIaTh M30MpPaTelIbHON
OOCTaBKM HYKJIEMHOBHX KMucJoT B TCM.

[0041] «ObbexTOpHEIe T-KJIETKM [IaMATU» (mmmn  «TEM») , Kak
VCIIOJIL3YIT B HACTOAMEM OIIMCaHWUM, OTHOCATCHA K T-KJIeTKaM, 3HaKOMHM
C AaHTHUI'E€HOM, KOTOPEE He BKCIPeCCHUPpYRT WIM UMERT CHMKEeHHY
BKCIIpeCCHUR CD62L Ha CBOeN [IOBEPXHOCTHU 1o CPpaBHEHUIO C
IIEHTPAJBHEIMM KJIETKaMM IIaMATHM, WM He D2KCIPeCCUPYIRT WIM MWMET
CHWXeHHYK »3Kcrnpeccu CD45RA 1Mo CpaBHEHUI C HaWMBHEIMM KJIeTKaMu. B
KOHKPETHEX BapMaHTax OCYIMEeCTRBJIEeHUS 5SOOeKTOpHHE KJIETKM [IaMATU
ABJIAITCA OTpUUATEJIbEHEMM I[10 sKchOpeccun CD62L m CCR7 IO CpaBHEHU
C HaVBHBEIMU KJIETKaMM WM LIEHTPAaJIBHEIMM KJeTKaMu [IaMATU U MMEKT
BapuabeJsibHYK Bkchopeccur CD28 wm  CD45RA. 3SdpdbexTopHBle T-KJIETKU

ABJIARTCA IIOJIOXMTEJIBHEIMIM 10 T'PaH3VMYy B u nepq_)opMHy I1I0 CpaBHEHMIO C
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T-xkJjeTKaMM IaMAaTM WJIM HauBHEMKM T-KJIeTKaMM. HamnpapbJidomye Ha
BHOPaHHYK KJIETKY JMI'aHIOB, PAaCKPETEE B HaCTOAMEM OIMCaHUM, MOTYT
CBASHBATL TpPaH3MM B u/UiIM OepdopMH OIS TOTO, UTOOH HOCTUTATH
n30MpaTeNbHOM OOCTABKM HYKJIEMHOBHX KMCJIOT B TEM.

[0042] PerynaropHbele T-rjJeTku («TREG») mpencTaBJgT codon
cybnonyndauunn T-KJIeTOK, KOTOPHE MOOYJIMPYIT UMMYHHY CUCTEMY,
IOOOEePXMBAIT TOJEPaHTHOCTE K COOCTBEeHHBIM aHTUIeHaM U SJIMMUHUPYIT
ayToOMMMyHHEIe 3abojieBaHua. TREG skcnpeccupyioT CD25, CTLA-4, GITR,
GARP m LAP. HamnparJjdomye Ha BHOPaHHYK KIETKY JIMIaHIOE, PaCKPHETHE
B HacTof4lleM OIMCaHMM, MOIYyT CBA3HBaThL CD25, CTLA-4, GITR, GARP
u/mau  LAP 10Jjd TOTO, UTOOH IOOCTUTIAaTh U3O0MpaTesIbHOM OOCTaBKU
HYKJIEMHOBHX KMCJIOT B HauBHHe TREG.

[0043] «HamBHEIE» T-KJIETKH, KaK MCIOJIB3YIT B HaCTOAIEM
OnMCaHUM, oTHoOCATCA k T-KJeTKaM, He 3HAKOMBIM C AaHTUI'€HOM,
KOTOpPHEe »sKcOpeccupyoT CD62L m CD45RA um He skchopeccupywoT CD45RO
10 CPpaBHEHMK C LEHTPaJIbHEIMM WM 20QEKTOPHEIMM KJIETKaMM I[IaMATH. B
KOHKPETHEX BapuaHTax OCYIEeCTBJIEHMS HaWMBHEe CD8+  T-JIuMMOOLMTH
OTJIMUATCHA DKCIpeccuer QeHOTUNIMUECKUX MapKepOoB HAMBHEX T-KJIETOK,
B TOM umciye CD62L, CCR7, CD28, CD127 m CD45RA. HamnpabBJjdwlMe Ha
BHIOPaHHYK KJIE€TKY JMI'aHIOE, PAaCKPETEE B HaCTOAlleM OIMCaHuM, MOI'YT
cBA3HBaTL CD62L, CCR7, CD28, CD127 u/mmm CD45RA 1Jd TOTO, UYUTOOH
OOCTUTATEL MU30MPaTeJbHOM IOOCTaBKU HYKJIIEMHOBHIX KMUCJIOT B HauMBHHEe T-
KJIETKMU .

[0044] EcTecTBEeHHHE KWJLJIEPHBEE KJIEeTKM (Takxe M3BEeCTHHE Kak
NK kJjeTku, K KJIeTKM M KWJLJIEPHHE KJI€TKM) aKTUBUPYIOTCH B OTBeT Ha
MHTepdOepOHH MM LUTOKMHE MakpodaralJlbHOTO IIPOUMCXOoXIOeHMsa. OHU
CIayXxaT IOJA CHOepPXMBaHUSA  BUPYCHHEX  MHOEeKLUM, [IoKa aJallTMUBHLIM
VMMYHHEI OTBeT CoO3OaeT aHTUIeH-clIelupuueckMe LUTOTOKCHUeckue T-
KJIeTKMU, KOTOPHE MOTYT YCTPaHATh MHPEeKLMIO . NK KJIETKU
sKCIpeccupyiT CDS, Chle wum CDb5o, HO He »kchopeccupywor CD3.
Hamparasgwomye Ha BHOpPaHHYKR KIETKY JIMI'aHOE, PAaCKPHTHE B HAaCTOAIMEM
oIMCaHMM, MOTYT CBA3LBaThL CD8, CDl16 u/mam CD56 njgd TOoro, UYTOOH
OOCTUTAaTh M3O0MpPaTeJbHOM HOCTAaBKM HYKJIEMHOBHX KMCJIOT B NK KJIeTKM.

[0045] Makpodparm (M MX IIPellleCTBEHHMKM, MOHOILMTE) HaxXOOATCH
B KaxIo¥ TKaHM OpTraHM3Ma (B OIpelelJIeHHBIX Cllydyasax B BUIe

MMKRPOTIVJINNM, Kyl'l(_bepOBBIX KJIETOK ¥ OCTeOKJIaCTOB), I'le OHM IIOIJIoWAaKT
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arioIITO3HEE KJIETKM, I[IaTOT'€HH M IpYyI'Me He COOCTBEHHEE KOMIIOHEHTH.
[IOCKOJIBKY MOHOLMTH/MaKkpodaru mornJomamnT He CODCTBEHHEE
KOMIIOHEHTH, KOHKPETHOEe CpPpeIOCTBO, HallpaBJIeHHOe Ha MaKpodalu WK
MOHOLIMTE, He TpebyeTCcsa Ha HAHOHOCHUTEJIAX, OIMCaHHEX B HaCTOAIleM
OnMCaHuu, OJis n30UpaTesIbHOTO 3axBaTa 5 TUMA KJIETKaMU .
AJILTEepHaTUBHO, HallpaBJIdlre Ha BHIOPaHHYIO KJIETKY JIMT'aHIEHL,
PACKPHTEHE B HacTodlleM OINMCaHMM, MOIYT CBA3HBaThE CD1llb, F4/80;
CDho68; CDllc; IL-4Ra; wu/mam CD163 mjsa Toro, dYWToOH IJOCTHUIATH
U3bUpaTesIbHOM OOCTaBKM HYKJIEMHOBOM KMCJIOTH B MOHOLMTH/MakKpobaTlm.
[0046] HespeJiele IOeHOPUTHEE KJIEeTKM (T. e., IO aKTMBalLWM)
IOTJIOWAKT aHTUTEeHH M OpyIMe He COOCTBEHHBE  KOMIIOHEHTH  Ha
nepudepr ¥ BIOCJENCTBMM, B aKTUBUPOBAHHOM GQopMe, MUTIPUPYIOT B T-
KJIeTOUHHe o6JacTy JMMOOUIOHHX  TKaHel, Toe OHM OODecCleuuBaKT
Ipes3eHTaluun aHTUTeHa OJis T-KJIETOK. TakuM oBpasomM, IIOOoOBHO
Makpobaram, HalpaBJIeHHOe BO3OeMCTBMEe Ha OeHIPUTHHEe KJIeTKM He

oBa3aTeJIbHO OCHOBAHO Ha HallpaBJIAKIIEM Ha BBI@paHHyIO RIIETRY

JuTaHne. Kornma HanpaBJIgomMA Ha BHIOPAHHYO KJIETKY JIMTaH]I
MICIIOJIL 3YIOT 0JIs TOTO, UTOOH ns6upaTesLHO HampaBJIEHHO
BO3IEMCTBOBATDH Ha OEeHIPUTHLE KJIETKM, OH  MOXeT CBAS3HBATE

cienywmre aHTureHsl CD: CDla, CDlb, CDlc, CDld, CD21, CD35, CD39,
Cb40, CD86, CD101, CD148, CD209 m DEC-205.

[0047] B-kJeTKM MOXHO OTJIMUATE OT »OPYIMX JIMMOOLMTOR IIO
OPUCYTCTBUI B-kKJleTOUuHOTO peuentopa (BCR). IulaBHad OyHKUMA B-
KJIETOK COCTOMUT B 0O0pa30BaHUM aHTUTEeJI. B-KJIEeTKM BSKCIPECCUPYT
CD5, CD19, CD20, CDh21, CDh22, CD35, CDh40, CD52 wm CDS8O.
Hanparejsawomye Ha BHOPaHHYKR KIETKY JIMI'aHOHE, PAaCKPHTHE B HaCTOAIEM
onMcaHuM, MOTYyT CBA3wBaTn, CD5, CD19, CD20, CD21, (CD22, CD35,
CD40, CD52 wmu/mam CD80 mjg Toro, UTOOH HOOCTHUTATE U3OMpaTeJILHOM’
OOCTAaBKM  HYKJIEMHOBEHX KUCJIOT B B-kJjleTku. Takxe a”HTuTeNa,
HallpaBJIEHHEE Ha MW30TUIINUECKMe KOHCTaHTHHEe 00JlacTM B-KJIETOUHHX
PeLelnTopPoORB (IgM, IgG, IgA, IgE), MOXHO MCIIOJIL30BAaTh oJjisa
HanpaBJIeHHOTO BO3OeMCTBMSA Ha IOOTUIE B-KJIeTOK.

[0048] OYHKIIMOHAJIEL HEI AHTUITeH 1 JIMMOOLIUTOB (LFA-1)
BKCIpeCCUpyrRT BCce T-KJIeTKH, B-KJIeTKY ¥  MOHOLUMTEH/MakKpobaru.

COOTBETCTBEHHO, HallpaBJIAKIME Ha BBI@paHHYIO KRIIETKY JIMT'aHIOEL,
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PaCKpPETEE B HAaCTOAMEM OIMCaHMM, MOTYT CBA3HBaTek LFA-1 mjsa Toro,
UyTOOE OOCTUIATh M3OMpPaATeJIbHOM IOCTAaBKM HYKJIEMHOBHX KMUCJIOT B T-
KJIETKM, B-KJIeTKM M MOHOLMTE/MaKpodaru.

[0049] Ha HSC Takxe MOXHO HalpaBJeHHO BO3OeMCTBOBATHL MOJI4g
n3BupaTeJIbHOM  IOOCTaBKM  HAaHOHOCUTEJIEeM, PaCKpPETEIX B  HaCTOAlleM
ommcaHum. HSC »skcnpeccupywor CD34, CD46, CD133, Sca-1 m CD117.
HampapBJjswomre Ha BHOpPaHHYIR KJIETKY JIMI'aHOh, PaCKPHTHE B HACTOAIEM
OIMCaHuM, MOTYT CBA3HBaTh CD34, CD46, CD133, Sca-1 wu/uwum CD117
IoJIS TOTO, UTOBOH JOCTUTATL U3IOMPATEJIbHOM HOCTAaBKM HYKJIEMHOBHX
KMCJIOT B I'eMaTOIIO2THUUECKMEe CTBOJIOBHE KJIETKM.

[0050] «M3bupaTesibHasa IocTaBKa» o003HadvaeT, UYTO HYKJIEMHOBHE
KMCJIOTE HOOCTABJIAT UM BSKCIOPECCUPYIT C IIOMOILID OIHOM WM 0BoJiee
BHOPaHHEX IIOIIYJIS LM JIMMPOLIUTOR . B KOHKPE THHIX BapMaHTax
OCYIMEeCTBJIeHNA u30MpaTeJibHad IOCTaBKa I[IPOMCXOIUT MCKIUMTEJBHO B
BHIOpPaHHY MIOITYJIALMIO JIMMPOLIUTOR . B KOHKPE THHIX BapMaHTax
oCymecCcTBJIEHMSA II0 MeHbmeV Mepe 65%, 70%, 75%, 80%, 85%, 90%, 95%
WIIn 99% BBOIMMEIX HYKJIEMHOBHX KMCJIOT OOCTAaBJIART "/
SKCHPEeCCHUPYIT B BHOPaHHOM MNONYJALMM JIUMMOOLMTOB. B KOHKpPEeTHHX

BaplMaHTaX OCYyHmeCTBIIEHNA MS@MpaTeﬂbHaH JOCTaBKa TI'apaHTHpyeT, WTO

He HMM@OHMTapHHe KJIe TKM He SKCIIPECCHPYIT JOCTaBJIAeMEIC
HYKJEMHOBEE  KMCJOTH. HamnprMmep, KoI'ga HalpaBJjgolee CPencTBO
nperncrTaBiisgeT coBo TeH T-KJIETOUHOTO pelienTopa (TCR),

n3BUpaTeJILHOCTE ofecIeunMBapT B CWUJIY TOTO, UTO TOJbBKO T-KJIETKU

umMenT (-llenr, HeoOxomuMEE MJIS SKchOpeccun TCR. MsbupaTelbHad
OOCTaBKa TakxXe MOXeT OBTL OCHOBaHa Ha OTCYTCTBMM 3axBaTa
HYKJIEMHOBOM KMCJIOTH He BHOpPaHHHMM KJIeTKaM WJIM Ha [IPUCYTCTBUU
CHelMPUUHOTO TMPOMOTOPa B IMOCHeOOBAaTEJILHOCTM HYKJIEMHOBOM KMCJIOTH.
Hampumep, BpeMeHHO SKCIPECCUPYEMEEe HYKJIEMHOBEHE KUCJIOTH MOTYT
BKJIOYATL CHeUUPUUESCKUM OIpoMOoTOop CD3-0 T-KJIETOK. JJOMINOJIHUTEJILHEE
IIPOMOTOPH, KOTOPHE IIO3BOJIART »nobuBaThLCA M30MpPaTeJIbHOM IOCTaBKH,
BKJIDUAKT: I[IPOMOTOP BUPYCa CTBOJIOBHX KJIETOK MBEIIM WJIM OUCTAJbHEMN
npoMoTop lck mima T-wijeTok wmiam HSC; npomotTop CD45, npomMoTop WASP
un npomMoTop IFN-B  miag HSC; mpomoTop B29 nns B-KJIETOK; WK
npomoTop CD14 mim mpomMoTop CDllb misg MOHOLUMTOB/MakpodaroB.

[0051] Kak ykaszsaHO, HalOpaBJAKIMEe Ha  BHOPaHHYK  KJIETKY
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JIMT'aHIOEL MOT'YT BKJIKUYATB CBAS3BBAaKIVe IJOMEHEI OJIA MOTUMBOB,
BCTpeUYanmMXCHd Ha J'H/IM(]_)OLU/ITapHBIX KJIeTKaxXx. HanpaBJI,qumme Ha
BBI@paHHyIO KIJIETRY JIMT'aHIBE TaKXe MOI'YT BRJIIIOUATDB Jodor MexXaHM3M
MB@MpaTeHbHOI‘O CBA3EIBAHMA, OeJlanmmi BO3SMOXHEM MB@MP&T@J’[EHH%
3axXBatT J'H/IM@_)OLU/IT&W . B KOHKpPEeTHEX BaprmaHTax oCymeCTBJIECHMA

HallpaBJIdKIVEe Ha BbI@paHHYIO KJIETKY JIMI'aHOBEI BKJIIOYAKT CBASHBAaKINME
OOMEHE OJIS9 MOTMBOB T—KJIETOUHEX PELEelTOPOB; o-1ene T-KJIETOK; B—

uenen T-kKJIeTOK; Yy-lemnel T-kjJeTok; O-uUemneit T-kjerTok; CCR7; CDla;
CDlb; CDlc; CD1ld; CD3; CD4; CD5; CD7; CD8; CDllb; CDllc; CDle;
CcDh19; <CD20;, <CD21; cCD22; <CD25; <CD28; CD34; CD35; CD39; CD40;
CD45RA; CD45R0O; CD46, CD52; CDb6; CD62L; CD68; CD80; CD86; CD95;
CD101; CD117; CD127; CD133; CD137 (4-1BB); CD148; CD163; F4/80;
IL-4Ra; Sca-1l; CTLA-4; GITR; GARP; LAP; rpausmM B; LFA-1;
TPaHCOEPPMHOBOTO PelenNTopa; UM MX COUeTaHMA.

[0052] B KOHKPEeTHEIX BapuaHTax OCYIMeCTRJIeHNI CBA3EBaKIlue
OOMEHEl BKJIOUAT JIMIaHOE KJIIETOUHHX MapKepoB, JIMIaHIOHE PELENTOPOB,
aHTUTeJla, [NenNTUunOs, [NedTUMOHEE alTaMepH, HYKJEeMHOBHE  KUCJIOTH,
anTaMepsl M3 HYKJEMHOBHX KUCJOT, MNOMUTEJbMEPE MM MX COUeTaHMA. B
paMKax KOHTEeKCTa HalpaBJIAKIUX Ha BHOPaHHYI KIEeTKY JIMT'aHOOB,
CBA3HBAaKIMEe OOMEHH BKJUAKLT JIOOOe BelleCTBO, KOTOPOe CBA3HEBaeTCH
C IOpyI'MM BelleCTBOM IJId TOI'O, dWTOOH (QOpMMPOBATE  KOMILJIEKC,
CIIOCOOHEIM OIIOCpenoBaThk SHIOOLUUTOS.

[0053] «AHTUTeJIa» OPeOCTaBJIgT CcofoM OIOMH U3 IIPUMMEPOB

CBAS3BBaAKIMX JOMEHOB I BKJIOUWAOT ILeJlble aHTUTeJla WMJIM CBAS3BBAallMe

dparMeHTH  aHTUTEJ, HallpuMmep, Fv, Fab, Fab’, F(ab') 2, Fc wu
OIHOLIEIIOUEUHEIE Fv  dparMeHTH (sckv) Wi  Jiodee OMOJIOTUUECKHU
30beKTUMBHEE bparMeHTH MMMYHOTJIOOYJIMHOB, KOTOpPEHE CrieumMdpmUUHO
CBASHBAKTCA C MOTUBOM, 5SBKCIPECCUPYEMHM JIMMOOUUTaMU. AHTUTEJIa WU
AHTUTEHCBAI3EBaKRIME dparMeHTH  BKJIOUAKT LeJMKOM MM  YaCTUUHO
[IOJIMKJIOHAJIBE HEE aHTUTEJa, MOHOKJIOHAJILHEIE aHTUTEeJa, aHTUTEeJIa
JyeJIOBEeKa, TYyMaHV3UPOBaAHHEE aHTUTeJa, CHMHTETUUECKME aHTUTeJa,
XVMEepHEE aHTUTeJla, OucHeuuduuecKre aHTuTeJa, MUHUTeJa M JIMHeMHHe
aHTHUTEeJa .

[0054] AHTHUTEJIa, OpoucCxXonamme oT yeJIOBEeKa, WMIIn

I'YMaHM3VPOBAHHEIE aHTHTeJIa obamanT CHVXEeHHOM mJmm HYJIeBOﬁ
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VMMYyHOTEHHOCTRIO Yy UeJlJoBeKa M uMmenT O0oJlee HMBKOe UMCJO He
VMMYyHOTEHHEIX D2IMTOINOB II0 CpaBHEHMI C He IOIpMHaOJIeXallMMM UYeJIOBeKy
aHTHUTeJlaMM. AHTHUTeJa M UMX OQparMeHTH B IeJIOM BHOMpalT TakK, UTOOH
VMETE CHWXEHHHM YPOBEHb WJIM HYJIEBYIK AaHTUIEeHHOCTb Y CyOBEeKTOB-—
Jonen.

[0055] AuTuTesa, KOTOpPHE CHelUudUUueCKM CBA3HBAKT MOTUB,
SKCIPEeCCUPYEeME  JUMOOLMTOM, MOXHO IIOJIYYaThb C  MUCIOJIL30BaHMEeM
Crioco®oOB IOJYYEHMS MOHOKJIOHAJILHEIX AaHTUTeJI, CIoco0oB $aroBoTo
OVCIJIesd, CIHOCOOOB CO3IaHMag aHTUTeJl uUeJiIoBeKa MM T'YMAaHU3UPOBAHHLIX
AHTUTEJI MJIM CIHOCOBOB C MCIIOJbL30BaHMEM TPAaHCITEeHHOTO XMBOTHOTO WJIM
pacTeHrs, CKOHCTPYMPOBAHHOTO IJIA MNPOOYLUMPOBaHMSA aHTUTeJ, Kak
M3BECTHO ClelMaJMcTaM B JaHHOM ofJjlacTu (CM., HalopuMep, IIaTeHTH
CIIA NN 6291161 m 6291158). IJocTymnHE OMOIMOTekM (aroBOTO IUCILIEA
OJIS YacTHMUYHO MJM IIOJIHOCTBI CHUHTETHMUECKMX AaHTHUTeJ, U MOXHO
OCYMEeCTBJIATEL CKPMHMHT AaHTUTeJ MIUM UX (parMeHTOB, KOTOPHE MOTYT
CBABHBATHLCA C  JUMOOUMTAPHEIM MOTUBOM. Hanpumep, CBS3HBALIME
IOOMEHE MOXHO MISHTUOUIMPOBATEL I[IOCPEOCTBOM CKpPpMHMHTa o¢aroBom Fab

oubanorexknu Ha Fab @paPMeHTH, KOTOPHE CHGHM@MHGCKH CBA3EIBaKwRTCA C

MUIIEHBI, OpelcTaBJIAKIEN  MHTepec (cM. Hoet et al., Nat.
Biotechnol. 23:344, 2005). TakXe @OOCTYIHH OMOIMOTeKM (aroBOTO
OUCIie s OJIs AHTUTEJI  YeJIOBeKa. HOTIOJIHUTEJIBEHO, TpaOUuLVMOHHEE
cTpaTermu pazpaboTkM TUOPUOOM c MCIIOJIb 30BaHMEM MUIIEeHN,

HpeHCTaBﬂHDmeﬁ MHTepeC, B KadeCTBe NVMMYHOI'€eHa B YIOOOHEIX CcHUCTeMax

(HanpuMmep, Memax, HuMAb mouse®, TC mouse™, KM-mouse®, Jjamax,
Kypax, KpHCax, XOMSKax, KPOJMKax M T. O.) MOXHO MCIIOJL30BATH IJIA
pazpadoTKu CBS3BBAKINX IOMEHOB. B KOHKpPEe THBEX BapMaHTax
OCVYIIeCTRBJIEHMS aHTUTeJla CclIelUudUMUuecKM CBS3BBATCS C MOTHMBAMH,
SKCIPEeCCUPRYeMBEMU BHOPaHHEMM JIMMPOLIUT aMH, u He obJamanT
[IePeKPEeCTHOM PeaKTHMBHOCTLID C HeclHelMdUUecKMMM KOMIIOHeHTaMM WJIK
He POICTBEHHHMM MUIMeHAMM. Ilocjle MISHTUMOMKALMM MOXHO BHIOEJIATH
n/mninm onpenesyaTh AMMHOKMCJIIO THYIO IocJjeIoBaTEeJIbHOCTD W
IOCJIeIOBATEJILHOCTE HYKJIEMHOBOM KMUCJIOTEH, KOOMPYWIYI aHTUTEJO.
[0056] B KOHKPEeTHEIX BapuaHTax OCYIeCTRJIeHI CBA3EBaKlue

IJOMEHEI HallpaBJIAKOINX Ha BH@paHHyD RIIETKY JIMTaHIOOB BKRJIKUYAT

aHTUTeJla K MOTUBY T-KJIETOUHOTO pelellTOpa,; aHTUTeJla K Jd-LIelliM T-
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KJIETOK,; aHTuUTeJla K B—HGHHM T-KJIETOK; aHTuTeJla K Y-LellaM T-KJIETOK;

auTuTesa K O-lemnaMm T-KJeTOokK; aHTuTejsa K CCR7; auTuTesa k CDla;
anTuTeJsila kK CDlb; auHTMTesia k CDlc; a”HTUTesla K CD1d; aHTHUTella K
CD3; aHTMUTesia k CD4; aHTMTesa K CD5; a”HTuUTesia k CD7; aHTUTeJla K
CD8; aHTMTesla Kk CDllb; auHTuTesla kK CDllc; aHTUTesa k CD16;
aHTuTeJsa kK CD19; aHTuTesia k CD20; a”HTMTesa k CD21; aHTHUTeJa K
CD22; aHTUTesla Kk CD25; a”HTMTesa k CD28; a”HTuTesa k CD34;
aHTuTeJila kK CD35; aHTUTesla k CD39; aHTUTesa K CD40; aHTUTella K
CD45RA; aHTuTeJyia k CD45RO; aHTUTesla k CD46; aHTUTesla k CDbL2;
aHTuTeJila K CD56; a”HTUTesa k CD62L; aHTUTeJsa k CD68; aHTUTEeNa K
CD80; aHTuUTesia Kk CD86; aHTHUTeya k CD95; a”mTMTesa x CD101;
anTuTeJia k CD117; a”HTuTesa k CD127; aHTuTesia k CD133; aHTHTeJla K

CD137 (4-1BB); aHTMTeJyla k CD148; aHTHMTesla Kk CD163; aHTHUTeJla K

F4/80; aururesia k I1L-4Ro; auHTMTesla K Sca-1; anTuTesa k CTLA-4;
aHTuTeJsla K GITR; aHTUTesia K GARP; a”HTUTesia K LAP; aHTHUTeJla K
I'paH3MMy B; aHTuTesla Kk LFA-1; wiM aHTUTeJla K TPpaHCOepprMHOBOMY
PEelLenTopy. O9TM CBA3BBaKIMe ITOMEHH TakKXe MOT'YT COCTOATh M3 ScFv
dparMeHTOB BHIIEYKAa3aHHEX aHTUTEJ.

[0057] IlenTumHeE alTaMepH BKJIOUAKLT IIelITUIHYID IIeTJI (KoTopasd
ABJISETCHA CHeuMOUUHOM K LeJieBoMy OeJIKy), [IPpMKpPelJieHHyl ofouMm
KOHILIaMM K OeJIKOBOMY Kapkacy. O9T0 OBOMHOE CTPYKTYPHOEe OoTpaHMueHHUEe
3HaUUTEJILHO yBeJuuuBaeT abddMHHOCTE CBA3EBaHUA NenTUIHOTO
arnraMepa IO YPOBHEM, CPaBHMMHX C aHTHUTeJIOM. Bapuab®esbHasd IJMHA
neTu OOBUYHO cCcocTaiBJgeT oOT 8 no 20 aMMHOKMCIOT (HanopuMmep, oOT 8
no 12 aMMHOKMCJIOT), a Kapkac MOXeT IIpelCcTaBJATE cobon Jmodon
BeJIoOK, KOTOPHM CcTabujieH, PacTBOPMM, KMMeeT HeBoJblMe pasMepH UM He
TOKCUUYEeH (HalpuMep, TUOPEeOOKCHMH-A, TPOMHOM MyTaHT cTebduHa A,
3eJIeHHM  QJIyopecleHTHEM  0eJIok, sTJMH C ¥ KJIETOUHBM (aKTop
TpaHCKpulluuM Spl). BebOOp NenTMOHOTO allTaMepa MOXHO OCYIEeCTBJIATH
C MCIOJIb30BaHMEM pPas3JIMUYHBEIX CUCTEM, TaKMxX KaK JIpoXKeBasd CHCTeMa
OBOWMHEIX THUOPUIOBR (HaIpuMep, IpoXKeBasd CUCTeMa IOBOMHEIX I'HMOPUIOB
Gald) wmam yJaBJMBawmasg CHCTeMa CO B3auMMoIelcTBMeM LexA.

[0058] AnTaMepel M3 HYKJEMHOBHX KMCJIOT TIIPEeOCTaBJIALT cCcobomn
OIOHOILIEIIOUEYUHEIe JIMTaHOE W3 HYKIJIEMHOBEX KUCJIOT (IHK wmym PHK),

KOTOPHEE @yHKHMOHMpymT IocpelCTBOM YRIIaOKIM B KOHKPETHYIO
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TJIOBYJIAPHYD CTPYKTYPY, KOTOpas OolpenesisieT CBA3HBAaHME C LeJIeBEMU
BelxkaMM WM  OPYTMMM  MOJIEKyJlaMM C  BHCOKOM  abdMHHOCTEI U
crieuM@UUHOCTRIO, Kak onmcaHo B Osborne et al., Curr. Opin. Chem.
Biol. 1:5-9, 1997; u Cerchia et al., FEBS Letters 528:12-16,
2002. B KOHKPETHEX BapMaHTax OCyWeCTBJIEHUS allTaMephl ABJIAITCH
HebogpmuMy (15 KD; miam Mexnoy 15 m 80 HykJIeoTHIaMM MIM Mexnoy 20 u
50 HykJeoTHmamm) . ANTaMepEl B I1LeJIOM BHOEJIT u3 O0ubiInoTekx,
COCTOAMMUX "3 1014-1015 CIIYYalMHBIX OJIMTOHYKJIEO THUIHEIX
nocJienoBaTeNIbHOCTEMN, IIOCPEenCTBOM NPOLEenypPH, HaszeBaemol SELEX
(cucTeMaTHUecKas 5SBOJIOUMA JUTAaHOOB IIOCPEONCTBOM DKCIOHEHUMAJBHOTO
oborameHus; CcM., HaopuMmep, Tuerk et al., Science, 249:505-510,
1990; Green et al., Methods Enzymology. 75-86, 1991; m Gold et
al., Annu. Rev. Biochem., 64: 763-797, 1995). JOIOJIHUTEJILHLE
CIIOCOOEl CO3OaHM4g alTaMepOB ONMCAHEBE, HaIpMuMep, B HaTeHTax CIA NN
6344318; 6331398; 6110900; 5817785; 5756291; 05696249; 5670637;
5637461; 5595877; 5527894; 5496938; 5475096; u 527016.

[mMreJeMepPH CXOXM C  alTaMepaMM M3  HYKJIEMHOBHX  KUCJOT, 3a
UCKJIOUEeHeM TOTO, UTO IO MeHbllel Mepe OIHO 3BeHO [-pubos3H
3aMeHAIT Ha 3BeHO B-D-me30KCUpUOO3H MM MOIUOMIIMPOBAHHOTO caxapa,

BHIOpaHHOE, HanpuMmep, M3 P-D-pubose, o-D-prbos3b, B-L-prbO3H.

[0059] MoxHO TakKXe MCIOJbL30BaThL JIpyI'Me CpelcTBa, KOTOpPHE
MOTYT CIIOCOOCTBOBATH VHTepHaIn3aluun U/ U TpaHCcheKUIUn
JIMMOOILIMTOR, TaKMe KaK KOMILJIEKCH IIOJIM (aTuileHuMMHa) /OJHK (PEI/IOHK) .

[0060] Hocurenu. Kak YKasaHo, HOCUTEJN B PaCKPBITHX
HAHOHOCHUTEJIAX BHIIOJHAKLT QYHKIUIMIO KOHIOEHCAlMM M 3allMTH HYKJIEMHOBHX
KMUCJIOT oT bepMeHTaTUBHOTO  pPas3pylleHusd. OcoBeHHO 20OEeKTUBHEE
MaTepuaJikl  OJIS  MCHOJB30BaHMA B KadeCTBe  HOCHUTEeNeV  BKJIOYAKT

IIOJIOXUMTEJIEHO SapAXeHHEIE JIVITVITEL I/I/I/IJ'H/I I1OJIMMEPEI, B TOM  dUMCJIe

CJIOXHEI Mo (B-aMmuosdup) .

[0061] HOTIOJIHUT €JIk HElE [IPUMEDEL IIOJIOXUTEJILHO 3apAKEeHHEBIX
JIUIINIOOB BKJIIOYUAIT CJIOXHELE 3OUPH bochaTmnHOM KV CJIOTEL C
AMMHOCIMPTOM, TakKMe KaK CJOXHHM 20Mp OUdalbMUTOMIIGOChaTUIHOM
KM CJIOTEL VI oucTeapouyidochaTMOHOM KMUCJIOTE c

I'MOPOKCUSTMIIEHOIVMaMIMHOM . BoJiee KOHKPEeTHEEe I[IPMMEPEL TIOJIOXKMTEJIBEHO

3apAKEeHHBIX JINTINOOB BKJIOUAKT 3B-[N--(N', N'-
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OVIME TUJIaMHO D TIJI) KapOaMoWJl) XOJIECTEPUH (DC-chol) ; N, N'—-oumMe 11—
N, N'-OroKTalumMIaMMOHM I BpomMma (DDAB) ; N, N'-gumMme Tmii—N, N’ -
OMOKTAaLMIIaMMOHU A XJIOPUL (DDAC) ; 1, 2-0UOJI€ONUIIOKCUIIPOIINUII— 3~
OVMEeTUII-TUIPOKCUSTUIIAMMOHU S  XJIOPUL (DORI) ; 1, 2-guoJsyieonJIOKCU— 33—
[ TpuMeTHMIIaMMOHMO ] —Iponad (DOTAP); N-(1- (2, 3-OMOJIEMJIOKCH ) IPOIIUII) —
N, N, N-TprMe TUIIaMMOHU A XJIOPUL (DOTMA) ;
OUNaJIbMUTOUIIOOCHAaTUINUIIXOJIUMH (DPPC) ; 1, 2-oMoKTamelMJIOKCU—3—
[ TpuMeTHIIaMMOHMO | —niponiad (DSTAP); ¥ KaTMOHHEE JIMIMIH, OIMCaHHEE,
HanopuMep, B Martin et al., Current Pharmaceutical Design 2005,
11, 375-394.

[0062] IlpuMepH TIOJIOXUTEJIEHO BapaXeHHHX IIOJIMMEPOB, KOTOPHE

MOXHO VICIIOJIE30BaThb B KadueCTBe HOCHUTeJlen B IOTJaHHOM PaCKpPEITUN,

BKJIOUAIOT IIOJIMaMMHH ; OpTraHn4YeCcKMe [IOJIMaMMHEL (HanpuMep,
NOJIMATUIIeHMMHE (PEI), ODOJIMSTUIIEHMMMHILIEJIJIIOJIOSRE) ; I[IOJM (aMMIOaMMHE)
(PAMAM) ; TIOJIMAMUHOKM CJIO TEL (HanpuMep, [IOJINJIN3UH (PLL),

MOJIMAPTHVHKYH) ; [OJMCaxXxapMIe (HalopuMep, LeJJInJI03y, OekcTpaH, DEAE

OEKCTpPaH, KpaxMmal) ; CIIEPMMH, CIIEPMUIVH,
IoJIM (BUHMIIOEH3UIITPUAJIKMIIaMMOHHU ) , nosm (4-BUHMII-N-aJIKMII—
OUPUIVHWM) , [IOJIU (aKPUIIOUJITPMAJIKMIIaMMOHMY) u Oenku Tat.

[0063] CMecHu JMIMIOOB M I[IOJMMEPOR B JIOOOM KOHLEHTpaluM U B
JIIOOOM COOTHOIEHMM TaKXe MOXHO MCIOJb30BaTh. CMellMBaHME IIOJIMMEPOB
Pa3JIMYHEIX  TUIIOB B  PAaB3JIMUHBIX COOTHOUWEHMAX C  MCIOJIb30BaHMEM
Pa3JIMUYHEIX MapoOK MOXeT BECTM K XapaKTepMCTHKaM, KOTOPHE B3SATH OT
KaXIoT'0 M3 COCTAaBJAKIMX I[IOJIMMepOoB. TakxXe MOT'YT OHTH YyHaCJeIOBAaHH
XUMHUUECKMEe CBOMCTBA Pa3JIMUHHX KOHIEBHX TPYIII.

[0064] Bes or'paHMUeHMS BHIIeyKa3aHHBEM, KOHKPEeTHHE BapUaHTEH
OCYWeCTBJIEHVA, PAaCKPHTHEHEe B HaCTOMAIleM OIMCaHuM, Takxe MOoIyT

VCIIOJIE30BaTE IIOPUMCTEHE HaHOUYWaCTHIIEL, CKOHCTPYMPOBaHHEIE W3 JIOOOTO

MaTepuralla, CIIOCOBHOTO (]_)OpM.T/IpOBaTb IIOpHUCTYIO CeThb. OépaBH,OBBIe
MaTepHraJlbEl BRJIKYAKRT MeTaJlJlEl, InepeXoHeEe MeTaJlJIBL WM MeTaJlJIOMIEL.
O@paBU,OBBIe MeTaJlJIH, IIepeXogHEe MeTaJlJIBI VM MeTaJJIOMIEI BRJIIKOUYAKT

J'H/ITI/HZ, MaI‘HMfiI, IMHK, AJIOMMHMIM M IOMOKCUL KpeMHNMA. B KOHKPETHEIX
BapMaHTaXxX OCymeCTBJIEHMA IIOPUMCTEIE HAHOHOCUTEJIM BKJIIOUWAKT IOMOKCUIO
KpeMHNMA. VCKIIOUMUTEJILHO OoJibllad ILJIomalb IIOBEPXHOCTHM MEe3OIIOPpMCTOI'O

OVMOKCHIOa KpeMHUHI (mpespmammas 1000 wm2/T) OOIIyCKaeT HaTpy3Ky
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HYKJIEMHOBEIMM KMCJIOTaMM Ha YPOBHAX, IpeBHAKIMUX CcTaHmapTHHe [THK
HOCUTENN, TakKKe KaK JIUIIOCOMH.

[0065] MOX)HO dbopMUpPOBATH HOCUTEJIN MHOT'MX PasJIMUYHEIX
TeoOMeTpUUYeckux ©QGopM, B TOM UMCJe cdhepommasyibHele, KyOOUIaJILHEE,
nrpaMunaJjibHBEe, OPONOJITOBATHE, UWMIMHIPUUYECKMEe, TOpoMIOaJibHBEe U T.
. HyxJjieMHOBEIE  KMCJIOTEL  MOXHO BKJIIOUATEH B IIOpPH  HOCUTeJIeM
Pa3JM4YHEIMM  crocoBaMu. Hanpumep, HYKJIEMHOBHE KMCJIOTEL  MOXHO
MHKAIICYyJMPOBa