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Hactostmmee w300peTeHHMe HampaBleHO Ha CIOCOO0 €X  VIVO  TpeaBapUTeNIbHON  00paboTKu
TEMOIIO3THYECKUX CTBOJOBBIX KiIeToK (HSC) mns ymydineHnss NpPWOKUBICHHS TI'€MOITO3THYECKHX
CTBOJIOBBIX KJIETOK, KOTOPBIH BKITIOYAET MOJTy4eHHe 00pasiia, CoAepsKalero reMOIo3THYECKUE CTBOJIOBBIE
KJIETKM, CMEIIMBaHUE YKa3aHHOrO o0pasla [0 MEHbIIeH Mepe ¢ OAHMM aHAJIOIOM IPOCTALUKIIMHA,
BBIOpaHHBIM M3 TPYIMIbL, COCTOSIICH W3 TPENpOCTHHMIA, MIONPOCTa, LHUKanmpocra miu Oeparpocta
WM X (apManeBTHYECKH NPHEMIIEMBIX cojeil, BMecTe ¢ (DOPCKOJIMHOM, TI€ COOTHOIICHHE aHaJora
MIPOCTAMKIINHA U (OPCKONIMHA COCTaBIseT 1:3, 1 MHKyOHpOBaHKE yKa3aHHOH CMECH B TeYEHHE NepHoa
BPEMEHH, TOCTATOYHOTO JJIsl CTUMYAupoBaHus Ganbda,-IyTH repesady CUTHalIa B yKa3aHHBIX KIIETKAX.
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W3obpeTenne Taxke HaNpaBiIeHO HA (apMarieBTHUECKYI0 KOMIIO3UIIMIO JUIS YITyUIICHUS TIPHKUBICHUS
HSC nocne TpaHCIIaHTaMKM y NalMEHTOB ¢ 3a00JIEBaHMSIMH KOCTHOTO MO3Ta, KOTOpasi BKJIIOYACT I10
MEHBIIEH Mepe OJMH aHAJIOT MPOCTAIMKINHA, BEIOPAaHHBIH U3 TPYMIIBI, COCTOSINEH M3 TPENPOCTHHMIIA,
WIONPOCTa, LUKAIpocTa, OepampocTa Wi HMX (hapMalleBTUUECKH IPHEMIIEMBIX COJIEH, BMeCTe ¢
(hOPCKONMHOM M CTUMYJIHPOBAHHBIE TEMOIIOITHYECKUE CTBOJIOBBIEC KIETKH, MOTyUYEHHbIE TPEITOKESHHBIM
criocobom. M300peTenne Takxe HapaBICHO HAa IPUMEHEHUE MPEITIOKEHHON KOMITIO3UIINH IS JIEICHUST
HMHIUBHUYyMOB, CTPaJafOLINX OT 3a00JI€BaHNs KOCTHOTO MO3Ta.
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Hacrosiee n3o0peTeHue npeoCTaBIseT Coco0 yayUIIEHHOTO MPHKUBICHUS TEMOTIO3THIECKUX CTBOJIO-
BBIX KJICTOK ITyTEM TIPEABAPUTEIBHON 00pabOTKU €X Vivo, BKITIOYAIONIUI CTaAWH MOMydYeHHs oOpasiia, conep-
JKaIero TeMOMOITHYECKHE CTBOJIOBBIC KIIETKH, HOOABICHHS aHAJIOTa MPOCTANMKINHA IS TTONYYEHUS CMECH,
CTaJINI0 WHKyOAIMK yKa3aHHOW CMECH B TEUEHHE IIEPHO/a BPEMEHH, JOCTaTOUYHOrO Ut cTuMyisnnn G anbdag-
MyTH TIepefaddl CUTHANA B YKa3aHHBIX KJIETKaX, ¥ HEOOS3aTeIbHO BBINEICHUS YKa3aHHBIX CTUMYIHUPOBAHHBIX
KJIIETOK.

JloTIOTHUTEIHPHO TPEAOCTABIACTCS KOMIIO3HMINS, COAEpIKAIasi TPEIPOCTUHIII, JJIS WCIIONB30BAaHUS TIPH
JIeYeHIH WHANBUAYYMOB, ITOIBEPTAIOIINXCS TPAHCILIAHTAIIUN TeMOTIOATHYECKIX CTBOJIOBBIX KIICTOK.

I'emonoatudeckue cTBOOBBIC KIeTKH (HSC) sBISIOTCS MEPBUYHBIMU KICTKAMH, CIIOCOOHBIMH K pEereHe-
panyu BceX KOMIIOHCHTOB KPOBH Ha TPOTSIKCHHUHU XKU3HH WHIUBUAYYMA, YPAHOBEIIMBAIOIIMMHU CBOE Camoo00-
HoOBIIcHHE ¢ AuddepeHInPOBKOI KIeTOK-ToTOMKOB. Mecromnonokenue HSC nepemeniaercst B Xo1e pa3BUTHS, U
OHU IMPKYIUPYIOT HA BCEM MPOTSDKCHUH KH3HH MIICKOITUTAIONINX, BXOJS M BBIXOJS M3 KPOBOTOKA, YTOOKI 3a-
HATh HHINTY KOCTHOTO MO3Ta B XOJI¢ MOCJCIOBATEIBHBIX CTAJUN XOYMUHTA, MPYXKUBICHUS U yICpXKaHUA. XO-
YMHHT TPEICTABISACT cOOOM Mporece, MyTeM KOTOPOTrO JOHOPHBIC CTBOJIOBBIC KICTKH IOMAJAI0T B KOCTHBIN
MO3T, a MIPKHUBIICHIE CTBOJIOBBIX KJIETOK ITOIPA3yMEBAET UX POCT B KOCTHOM MO3TE.

I'emomoaTHYECKHE CTBOJIOBBIC KIETKH 00JaNafoT JIeUeOHBIMH BO3MOXKHOCTSAMU OJlarofapsi cBoei croco0-
HOCTH BOCCTAaHABJIMBATh KJIETKM KPOBH W MMMYHHOH CHCTEMBI y PEIMIIMEHTOB TpaHCIUIaHTaTta. Kpome Toro,
HSC ob6nangaroT criocoOHOCTHIO 00Pa30BBIBAThH KIETKH JIPYTUX TKaHEH, TAKUX KaK MO3T, MBIl U MTe4eHb. Me-
TOJIBI AYTOJOTHYHOHN M aJNIOTEHHOM TpaHCILIAHTAIIMH KOCTHOTO MO3Ta 4eJIOBEKa B HACTOSIIEE BPeMs HCIIONb3Y-
IOTCSl B KQUeCTBE TEPANNHU TaKUX 3a00JIeBaHMUH, KaK JeHKeMus, TuM(poMa U IPYTHX OMACHBIX IS )KU3HH 3a00J1e-
BaHUA. J[J1s1 TakKUX OTepaIvii JOHKHO OBITh BBIICICHO OOJBIIOE KOJIMIECTBO TOHOPHOTO KOCTHOTO MO3Ta, YTOOBI
obecreunTh gocTaroyHoe KomudaecTBo HSC mis nprkuBiIeHuUs.

JIns 3aceneHus] HUIIA KOCTHOTO MO3Ta in Vivo IeMOITO3THYECKAMH CTBOJIOBBIMH KICTKAMH HEOOXOIUM
Goa,-peoOpazoBanHblii curHai (1). DTH HenaBHUE JaHHBIE TIOATBEPKAAOT OOJiee paHHHE in Vitro SKCIIEPUMEH-
ThI, TIOKa3aBIIKHe, 9YTO akTUBAKI GOl; CIIOCOOCTBYET BBDKUBAHUIO U MU (HEPEHITMPOBKE TEMOTIOATHUECKUX CTBO-
JIOBBIX KJEeTOK (2,3). Go, mpencraBisgieT cob0il CBA3BIBAIONIYIO TYaHWHOBBIA HYKJICOTHI O-CYOBEIMHUITY TeTe-
porpumepHoro G-0enka, KOTOPBIA CTUMYITUPYET Bce 9 m30popM MeMOpPaHOCBSI3aHHOHN aJCHUIATIIMKIA3HI MIIC-
kornuTaromux. Go, MOXeT OBITh KOHCTUTYTHBHO aKTHBUPOBAHA €X Vivo/in Vitro mpu MOMOIIH 00paboTKH KIIETOK
XOJICPHBIM TOKCHHOM, ITOCKOJBKY XOJEepHBIH TOKCHH AJID-prOo3mInpyeT KaTAIUTHYSCKUI OCTATOK aprHHUHA
(R186“87/20”202, TOYHBII HOMEp apTHHHWHA 3aBUCHUT OT CcIulaiic-BapuanTa (Gol); MHTAaKTHBIA OCTATOK apTHHUHA He-
obxoamMm 1yt Tuaponmsa GTP u nmpuBoauT K Ae3akTuBanuu Goy (4). YaydieHHOe MPKUBJICHUE IeHCTBUTEIHHO
MOXET HaOIOAaThCS TOCIE MPEIBAPUTEIEHON 00pabOTKH TEeMOMOITHYECKUX CTBOJIOBBIX KJIETOK XOJICPHBIM TOK-
CHHOM: B KOCTHOM MO3T€¢ HACUMTHIBAIOCH MPUOJIM3UTEIHHO B JiBa pa3a Oombine (Lin’) KIeTOK-Npe/ecTBEHHUKOB,
€CITH Tperapat CTBOJIOBBIX KJIETOK OBLT MPeIBapUTEILHO 00paboTaH XOJIePHBIM TOKCHHOM (1).

OmHaKo IUIs IPerapaToB CTBOJIOBBIX KICTOK U MAIMEHTOB, OABEPTAIONINXCS TPAHCIUIAHTAINH KOCTHO-
T0 MO3Ta, XOJICPHBIH TOKCHH ObIT OBl KpaitHe HeOmaronpusaTHbIM. XonepHbiid TokcHH (CT), 0cOOEHHO ero HETOK-
CHYHBIH QparMeHT neHTamepHoit B cyosenuaunbl (CTB), sBisieTcs MyKO3HBIM abIOBAHTOM, HMEIOIIIUM CHUTh-
HbIE IMMYHOMOYJTUPYIOIINE CBOWCTBA KaK in Vivo, Tak W in Vvitro, ¥ MpeacTaBiIseT coOOW OJWH W3 HamboJiee
CHJIBHBIX MYKO3HBIX HIMMYHOTEHOB. XoJiepHblii TokcuH 1 CTB BBI3BIBalOT cHiibHOE 00pa3oBanue IgA anTuren B
KAIICYHUKE W JTUTEIHHYI0 UMMYHOJOTHYEeCKyIo mamsaTh. Ha 3Ttom ocHoBanmn CTB cTanm Ba)XKHBIM KOMIIOHEH-
TOM HEJAaBHO pa3pabOTaHHBIX MMEPOPATBHBIX BAKIIMH MPOTHB XOJICPHI U TUAPEH, BHI3BAHHOW YHTCPOTOKCHUTCH-
HeMH E. coli. CuitbHyto nmmyHorenHocts CT u CTB B 3HaunTENbHON CTENIEHH MOKHO OOBSICHUTH MX CIIOCO0-
HOCTBIO CBSI3BIBATHCS C PELIEITOPAMHU HAa IOBEPXHOCTHU CIM3UCTON 000IOUKU KUIIICYHUKA.

JIOTIOMTHUTEIPHO B TEYCHUE E€CTECTBEHHOTO XO0Ja WH(EKIMH MEHTaMEpHAas 4acThb B MOJICKyJBI TOKCHHA
CBSI3BIBACTCS C MOBEPXHOCTBHIO AIHTEIHANBHBIX KJICTOK KHIICYHHKA M OBICTPO DHIONUTHUPYETCS BMECTEe ¢ A
cyobenuHuIeH. Byaydn 3HIOUUTHPOBAHHOW, KATATUTUYCCKH aKTUBHAS A-CYOBEAMHHUIA OTICISACTCS OT ICHTAa-
MEpHOW 4acTH B W mpoHHMKaeT B KJIETKY CKBO3b IMOpY, 00Opa3oBaHHy0 B-cyObennuurieli. BHyTpu KileTkm OHa
noctossHHO pubo3mwmmpyer Gs anbha-cyOoreauaniry retepoTpuMepHoro G-0enka, MPUBOIA K KOHCTUTYTHBHON
nponaykiuu TAM®. DTo, B CBOIO 0Uepeib, MPUBOAUT K cekpernu H,0, Na’, K, CI' u HCO; B MIPOCBET TOHKOT'O
KHIEYHUKA, 9TO OOYCIIOBIMBAET OBICTPYIO NETHAPATAIMIO U JAPYyTrHe 0COOCHHOCTH, 00YCIOBIEHHBIE XOJIEPOH.
[Ipu BHYTpHUBEHHOM BBEIEHHH XOJEPHBIH TOKCHH IOTJIOMIACTCS OONBIIMHCTBOM KIETOK (TOJNBKO HEKOTOPHIC
KIIETKU 3aIIWIIEHB CTICIUPUISCKIMH OapbepaMu, TaKUM Kak reMatodHnedanuieckuii 6apbep). CooTBETCTBEH-
HO, TIpH 3TOM OyJeT HaOmoaaTecs yBenmdcHue HTAM® B OONBIIMHCTBE KICTOK Tella M MHOXKECTBO TTOOOYHBIX
3¢ dexToB (0T TAXUKAPIAUH 10 Ba30MIATAIINU, MBIIICYHOTO TPEMOPA, TUIIEPTIIUKEMHUH H T.1I.).

Takum 00pazom, 3T 3H(HEKTHI JETAI0T XOJICPHBIA TOKCHH HEIEIeCOO0pa3HbIM I MEAUIMHCKOTO IPUME-
HCHHS B OTHOIIICHUU CTUMYJISIIMH T€MOTIOATUICCKUX CTBOJIOBBIX KIICTOK.

OmHako TepaneBTHYCCKass 3HAYUMOCTh CTUMYJIHUPOBAHHUS CTBOJIOBBIX KICTOK SBISICTCS CYIICCTBEHHOU MPH
BBITTOJIHEHAH T€TEPONIOTUYHON TPAHCIUIAHTAIIMA KOCTHOTO MO3Ta (T.€. TEMOIOATUYECKUX CTBOJIOBBIX KIIETOK,
B3STHIX Y IMMYHOCOBMECTHMBIX TOHOPOB) U SIBIISICTCS CTaHIAPTHOM MPOIEIypPOH, HCIIONB3YEMOM ISl JICUeHUS
JFO/IeH, CTPaNalOMKX OT JIEHKEMUH, [T JICUCHUS JTIOJeH ¢ TeHETHIeCKUMH Ae(heKTaMi B KOMITAPTMEHTE KJIETOK
KpOBH (HAIpUMep, TeMOTJIOOMHOTIATHEH, TAKOH KaK TaJlacCEMUST; HAPYIICHMSIMU (QYHKITHH HEUTPOQPMIILHBIX Tpa-
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HYJIOLUUTOB U T.1.).

OTO Takke BaXXHO B CBSI3U C TEM, YTO ayTOJIOTHMYHAs TPAHCIUIAHTAlWS KOCTHOTO MO3ra SIBISICTCS! CTaH-
JApTHOH MPOIEAYPOH, KOTOpasi HCHOIB3YeTCs I TOTO, YTOOBI YBETHYUTH TEPAIIEBTUIECKOE OKHO ITUTOTOKCH-
YECKHX JIEKapCTBEHHBIX CPEACTB, M TEM CaMbBIM CIeNIaTh BO3MOXKHOH BBHICOKOJ030BYI0 MHTEHCHBHYIO XUMHOTE-
panmio (5,6).

I'emomoaTHYECKHE CTBOJIOBBIC KIETKU YKCIIPECCHPYIOT BCE YeThIpe perentopa mpocrarnananaa E (EP1-4).
[IpenBapurenpHas 00pabOTKa TeMOIMOITHYECKUX CTBOJIOBBIX KJIETOK (AMMETHIMPOBAHHBIM) MPOCTATIIAHANHOM
E2 yBenmuuBaer nx npmwxusienue (7,8). OTo Bo3neicTBHE onocpenyeTcs KaHOHHYeCKUM Gols-3aBHCUMBIM ITy-
TeM TIepeadu CUTHaJa, MOCKOIbKY TAM®-uHayMpoBaHHas akTuBaIus npotenHkuHa3bl A (PKA) cuaepruana
¢ Wnt-3aBUCUMBIME CUTHAIAMU cTaOmau3aimu 3-kareHuna (9).

NmmuranTanms MOHOHYKIIEapHBIX KI1eToK (MNCs) ayToioruaHoro KoctHoro mosra (BM) MokeT ObITh yiTyd-
IICHa ¢ TIOMOIBbI0 OepamnpocTa HaTpusl Ha MoJeH Kpoinka cornacHo Otsuka et al. Ilensio aToro mccnenoBanust
SBJISUIOCH TOZJICP’KaHUE Pa3sBUTHS apTepHid NpH nepudeprnueckoil NIIeMUn U HIIEMHH MHOKapaa. ['emonoatiye-
CKHE CTBOJIOBBIC KJIETKH, OJTHAKO, IPEACTABIIIOT COOOH crenuduyueckuii THIT KJIETOK KOCTHOTO Mo3ra (16).

CoueraHue Tepaluu CTBOJIOBBIMH KJIETKaMH M (papMakoJIOrHyeckoro jedeHus omnucaHo Madonna et al.,
KOT/1a TIPOCTAIMKIIMH UCTIBITBIBAIIM B ADSC MHOKapAHaIbHOM MPHXKHUBICHUH TOCIIC BHYTPUKOPOHAPHOTO BBE-
nenust (17).

Ishii M. et al. packpbIBarOT, 4TO 3aMeUIEHHOE BHICBOOOXKICHUE TIPOCTAIIMKIIMHA YBEINIUBACT MPOAHTHOTCH-
HYIO (QYHKITHIO ME3CHXUMAJIBHBIX CTBOJIOBBIX KJIETOK M POCT MBIIIEYHBIX KJIETOK B HIIEMUYeCKON TKaHH (18).

WO 2006/017169 onuchiBaeT UMIIIAHTUPYEMBIH CEHCOp ¢ OMOIIOTHYECKHA COBMECTUMBIM ITOKPBITHEM JIJIS
KOHTPOJMPOBAHMUS pOCTa TKAHH, KOTOPOE MOXKET COAEePKATh CPEAX IPOUYETO aHAIOTH IPOCTAINKIINHA.

Wurnbupyromniee AecTBUE MUKAIPOCTa WM WIONPOCTA Ha CHHTE3 TKAaHEBOTO (pakTopa, (pakTopa HEKpo3a
oryxonu 1 uHTepieiikuaa-1f3 B kinerkax THP1 wenoseka ommcano B Crutchley D. et al. (19).

Jloxanmm3amnus CTBOJIOBBIX KJIETOK HOCIE TPAHCIUIAHTAIIMU SBISCTCS KPUTHUECKUM MOKa3aTeleM YCIenTHO-
CTH TpaHCIUIaHTalMu. B Hacrosiee Bpemst Uil TpaHCIUIAaHTAIlMK HE0OXOIMMO OOJIBIIOE KOJINYECTBO CTBOJIOBBIX
KJIETOK, TTOCKOJIBKY CTBOJIOBBIE KJIETKH HE BCET/a YCIICIIHO NPIIKUBAIOTCS B KOCTHOM MO3T€ M MMEETCs JUIHH-
HBII IEpHOJ alIa3uy KOCTHOTO MO3Ta, TIPUBOJISIINI K CHHKESHHIO 3PEJIbIX KIETOK KPOBH.

TakuM 00pa3oM, 10 CHX MOp BOCTPeOOBAaHHBIM SIBISETCS MPEIOCTaBICHHE CIIOCOOOB M KOMIO3UIIMHN JUIS
ctumyssinun HSC ¢ nenpro yBenudeHUs XOYMUHTa, NPWKUBJIECHUS U yaepxaHus BeiaeneHHeIx HSC B xocTHO-
MO3TOBBIX HHUIIAX CyObEKTOB, ITOIBEPTaIOIINXCs TPAHCIUIAHTAIMN KOCTHOTO MO3Ta.

Jannas npobieMa perraercsi ¢ HOMOIIBI0 BAPHAHTOB OCYIIECTBICHUS HACTOSIIETO N300peTeHNS.

Kpartkoe onucanue n300peTeHust

[TepBBIii acTIEKT HACTOAMIETO U300PETEHHUS MPEAYCMATPUBAET CIIOCO0 €X Vivo MpeaBapuTenbHONR 00paboT-
KH TEMOIIOATHYECKHUX CTBONIOBBIX KieTok (HSC) mns ymydmieHns mprKUBICHHS TEMOMO3THYECKUX CTBOJIOBBIX
KJICTOK, BKJIFOYAIOIINH CIIeIyIOIINe CTaANu:

a) rmosryueHne o0pasia, CoAePIKaIIero reMOIO3THIECKHE CTBOJIOBBIE KIICTKH;

b) cMemmBanue ykazaHHOro o0Opasia 1o MEHBIIEH Mepe ¢ OJHUM aHaJOTrOM IPOCTAIMKINHA, BHIOPAHHBIM
U3 TPYIIIBI, COCTOSIIEH U3 TPETIPOCTHHHIIA, UIIONIPOCTA, IUKANPOCTa MM OeparnpocTa Wik X (GapMarieBTHIECKH
NPUEMIIEMBIX COJICH, BMecTe ¢ (POPCKOJIMHOM, I'JIe COOTHOIICHHE aHajora MpOCTalWKIMHA M (OPCKOJIMHA CO-
cTaBisieT 1:3, ISt IIOSTydeHUs CMecH;

C) MHKYOHMpOBaHNE YKa3aHHOW CMECH B TEUCHHUE NepHO/ia BPEMEHH, JOCTaTOYHOTO I CTUMYJIHpoBanus G
anb(a,-IyTH Iepeady CUTHAIA B YKa3aHHBIX KIIETKaX.

CornacHO H300PETEHHUIO CII0CO0 JOTIOTHUTEIFHO BKIIIOYACT BRIICIICHIE CTUMYINPOBAHHBIX KIIETOK.

CortacHO H300pETEHUI0 YKAa3aHHBIH 00pa3ell IBISETCSI KOCTHBIM MO3TOM.

CornacHO M300pETEHHIO YKa3aHHBIE CTBOJIOBBIEC KJIETKH MOMYYAIOT U3 IIyHOBUHHON KPOBH, JOHOPHOTO KO-
CTHOTO MO3Ta WX IUIAIICHTHL.

Bropoit acmiexT HacTosmero n3o0peTeHns MperycMaTpuBaeT (papMarieBTHIeCKyl0 KOMITO3HIIUIO I YITyd-
mennst nprxusiennst HSC mocne TpaHCIUIaHTanuM y ManvdeHToB ¢ 3a00JIeBaHUSIMH KOCTHOTO MO3Ta, BKIIIOYAIO-
IIy}0 TI0 MEHbIIEH Mepe OAWH aHAJOr IPOCTAlMKIINHA, BEIOPaHHBIH W3 TPYIIBL, COCTOSIIEH U3 TPENPOCTHHHIIA,
WJIONPOCTA, IIUKANPOCTa WM OeparpocTta Wik uxX (hapMaleBTHIECKH IPHEMIIEMBIX COJICH, BMECTE ¢ (JOPCKOIMHOM,
Y CTUMYJIIPOBaHHBIE TEMOTIOITHYECKHE CTBOJIOBBIC KIIETKH, MTOIyYESHHBIE CIIOCOOOM 110 300PETEHHIO.

CornacHo H300pETEHUIO KOMITO3UINS M3TOTOBJIEHA B ()OpMeE JUTsI BHYTPHBEHHOT'O BBEICHHUSL.

TpeTnii aceKkT HACTOSIIET0 N300pETEHHs MpeaycMaTprBaeT NPUMEHEHHE KOMIIO3UIIMH 110 H300PETEHUIO
JUTS JICYCHNS MHINBUAYYMOB, CTPAJAIONINX OT 3a00JIeBaHUSI KOCTHOTO MO3Ta.

CortacHO U300peTeHuIo 3a001eBaHle KOCTHOTO MO3Ta MPEACTaBIsAET COO0H Neiiko3, TeMOTIIOOMHOATHIO,
HapymeHne QYHKINA HEHTPO(UIBHBIX TPAHYIOIMTOB M 3a00JIeBaHMS KOCTHOTO MO3Ta, BRI3BaHHBIE XHMHO-
Tepanueu uir 00IydeHuEM.

CornacHO H300PETEHNIO KOMITO3UIIHSI UCTIONB3YEeTCs ITOCTIe TPAHCIUIAHTAIIMN KOCTHOTO MO3Ta.

Kpartkoe onucanne yepre:xei

®ur. 1. Uccnenopanue Lin" kneTouHoi momynsmuy, yaepkaHHOH MarHMTHBIME YacTuiiamMu. Och X (060-

3naueHHass APC-C7-A) mokasbiBaeT (IIyopecleHINIO, 3apeTHCTPUPOBAHHYIO C ITOMOIIBIO CMECH aHTHUTEN K
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Mapkepam Hanpasierus nuddepennuposku: CD3e s T-xierox, CD45R(=B220) mns B-knetok, CD11b u Ly-
6G/Ly-6C (Gr-1) anst muesnongHOro (MOHOIMTapHOTO/TPaHyJIOIUTAPHOTO) HarpaBieHus IuddQepeHIpoBKy,
Ter-119 nnst sputrpomaHoro HanpasieHHs nuddepeHpoBku. OCh y MpeAcTaBiIseT co00H (uIyopecueHIHIo,
3apEerHCTPUPOBAHHYIO B OTHOIIEHHH aHTHUTEN K PELENTOPY MBIIIMHOTO (hakTopa CTBOJIOBBIX KieTok c-Kit. Oue-
BHJTHO, YTO JICBBIA BEPXHUH KBaApaHT (MOKA3bIBAIONINI KIETKH, OTpHIATeNbHbBIE 10 c-Kit+ u Mapkepy Hampas-
nerus nudepeHMpoBKr) 00eTHEH KIIETKAMH.

®ur. 2. UccnenoBanne Lin" KIETOYHOW MOIMYISIMH, KOTOpas HE CBSA3ajach ¢ MAarHUTHBIMH YacTHIIAMHU.
Kaxk na ¢ur. 1, ocb x (0603naueHHass APC-C7-A) yka3biBaeT QIryopecIeHIINIO, 3apEeTUCTPUPOBAHHYIO C TIOMO-
IIBI0 CMECH aHTHUTEN K MapkepaM Hanpasienus nuddepentmposku: CD3e mna T-knerok, CD45R(=B220) nns
BeTok, CD11b u Ly-6G/Ly-6C (Gr-1) mis MuenongHoro (MOHOIMTAPHOTO/TPAaHYJIOIMTAPHOTO) HAIPABICHUS
muddepentmpoBku, Ter-119 mis spurponnHoro HanparieHus quddepeHnupoBkd. Och y MpeAcTaBIsIeT cOO0M
(iryopecueHInIo, 3apeTUCTPUPOBAHHYIO B OTHOIICHUH aHTUTEN K PELENTOPY MBIIIMHOTO (haKTopa CTBOJOBBIX
kieTok c-Kit. OueBuIHO, YTO HIKHMN KBaJpaHT (NOKA3bIBAIOIINI KJIETKH, OTpUIaTesibHble 1Mo c-Kit 1 moioxu-
TEJNBHBIC TI0 MapKepaM HampaBiIeHUS TUPPEPEHIIMPOBKH) 00CTHEH KIETKAMHU U YTO KJICTKU MPEHMYIIECCTBCHHO
00HApPYKUBAIOTCSI B BEPXHEM JICBOM KBaJIpaHTE, TJAC CICIOBAJIO OXKHIATh MOJIOKUTEIbHBIE 10 c-Kit i oTpuia-
TENBHBIC IO MapKepaM HaIpaBJICHUS TUPPEPEHIIMPOBKH KICTKH.

®dur. 3 nokaswiBaeT ucciaenopanue Lin' (pur. 3A) u Lin" kietounsix nomynsauuii (pur. 3B) Ha Hammuue
Sca-1 u c-Kit. [Tanemu 3A u 3B 1eMOHCTPUPYIOT KJIETKH, yIep>KaHHbIC HA MarHUTHBIX YacTULAX (OXapaKTepH-
30BaHHbIC HA (UT. 1) M HaXoZAImMecs B moare (oxapakTepu3oBaHHbIe Ha Gur. 2). OHM OBUTH OKpAICHBI, KaK
yKa3zaHo B pasfene "MeTosl", U poaHATM3UpOBaHbl Ha Hanuaue ogHoBpeMeHHO c-Kit (PerCP-Cy5-5-A, och y)
n Sca-1 (PE-Cy7-A, ock x). O4eBHIHO, YTO TOJIOKHUTEIbHBIC 110 MapKepaMm HampaBieHUS TU(GGEepSHIMPOBKU
KJIICTKH, TIPOAaHAIN3NPOBAHHBIE HA TaHETH A, 0OHAPYKHBAIOTCS B JICBOM HIDKHEM KBaJpaHTE, T.€. OHU JIUIICHBI
kak c-Kit, Tak u Sca-1. HanpoTuB, KJIeTKH Ha MaHenu B mMpenMyIiecTBEHHO HaXOJATCS B BEPXHUX KBaJIpaHTaX,
T.€. OHM UMEIOT BBICOKHE YpoBHH Wi c-Kit (BepxHuii eBbIi kBagpanT) wi u c-Kit u Sca-1 (BepxHHI TpaBbIit
KBaJ[PaHT), KaK ¥ MPEINOIaraoch s MOMYJISIIMA TEeMOIIOITHIECKAX CTBOJOBBIX KIETOK M HCKOMMHUTHPOBAH-
HBIX MIPEIICCTBCHHUKOB.

@ur. 4. Hakorutenue nukinunaeckoro AM® B (Lin, ¢-Kit", Scal®) reMomosTHYECKHX CTBONOBBIX KIETKAX
MOCJIC CTUMYJISIMN (POPCKOJIMHOM, TPETIPOCTUHHIIOM, WIIOTIPOCTOM, OE€panpoCTOM MM COYeTaHneM (POPCKOIMHA
¥ npoctaHomnoB. Lin- xnetku (7x10°/ananus) uEKyGupoBanu B mpucyTcTBuM ['H]ameHMHa 11 TOTO, 4TOOBI
Ipe/IBapUTEIbHO METa0OJIMUECKH MOMETUTH Iyl aJeHHHOBBIX HYKJICOTHIOB B COOTBETCTBHH C "Metomamu".
Kitetkn nHKyOHpOBaIIM B OTCYTCTBHE (JIEBBIM CTOJNIOMK, TOMedeHHBIN "0") U B PUCYTCTBUH yYKa3aHHBIX COEMIH-
nenmit. Haxomnennsii ["THJuAM® ounIamyi myTeM MOC/Ie[oBaTeIbHOI XpoMaTorpadii Ha KOJIOHKaX ¢ Dowex
AG50-X8 1 OKCHIOM JLTIOMHHUS M ONPEIENISUIH KOJIHMYECTBO METOJO0M JKUAKOCTHO-CUUHTHUIALMOHBIX H3Me-
penwii. JlaHHBIC MPENCTaBIAIOT cO00H cpenHee £S.D. (cpeaHekBaIpaTHIECKOe OTKIIOHEHUE) (n=4).

®ur. 5. KpuBasg KOHIIEHTPAIUSA-OTBET I HMHIYIIUPOBAHHOTO TPENPOCTUHWIOM HakoruieHus NAM® B
(Lin’, c-Kit', Scal”) reMomosTHuecKHX CTBOJOBBIX KIETKaX. YCIOBHS aHATH3a COOTBETCTBOBAIN 0003HAUCHUM
Ha ur. 4. JlaHHBIC TIpEACTABIAIOT cO00H cpennee £S.D. (n=2).

®ur. 6. Ex vivo 00paboTka TeMOMOITHIECKUX CTBOJIOBBIX KJIETOK TPEMPOCTHHUIOM TPUBOAWT K yIyd-
[IEHHOMY TPWXHUBICHUIO KOCTHOTO MO3Ta y JIETAIbHO OOIYYEeHHBIX MBIIMICH. ['eMONOATHYECKIE CTBOJIOBBIC
KJICTKH, MIPUTOTOBJICHHBIC KaK Ha (UT. 3, MpeABapUTEIbHO 00padaThiBaiu yka3aHHbIME coequHeHusMu (FSK,
(dopckonmun) B cooTBeTcTBUU ¢ "MeTtomamu". KonmuecTBo TEHKOIUTOB OBLIO ompenencHo mpu momomu FACS.
Yka3aHOo YHCIIO UCCIIEIOBAHHBIX KUBOTHBIX.

@ur. 7. OtHomenue Ly5.2 u Ly5.1 nonoxurensHbIX KIETOK KpOBU uepe3 16 Hexenb mocie TpaHCIIaH-
Taluu KOCTHOTrOo Mosra. LyS.1 kierkm Obumm mpenBaputenbHo oOpaboransl CTX wiaM TpenpoOCTHHHIOM H
(hopcKOTIHOM.

®wur. 8. OtHomenue Ly5.2 u Ly5.1 mojgoXKuTeIbHBIX KIETOK KPOBHU yepe3 16 Hemenb mociie TpaHCIUIaH-
TalMu KOCTHOTO Mo3ra. Ly5.2 kietku ObutM mpenBaputenHbo obpabdoransl CTX MM TPENPOCTHHHIOM W
(hbopcKOTMHOM.

IMoapo6Hoe onucanne N300peTeHnst

[IpenocraBiseMmble METOBI M CIIOCOOBI YBETHUEHHSI XOyMUHTa 1 nprokuBieHnss HSC B MUKpOOKpYKeHHH
KOCTHOTO MO3Tra MMEIOT BIIOJIHE OIpe/esIeHHOe OHOIOTHYEecKoe U MeIMIIMHCKOE 3HaueHue. Jlokamsanus cTBo-
JIOBBIX KJICTOK TOCJIC TPAHCIUIAHTALMU KpalHEe BaKHA JUIS KIMHUYCCKUX MPOLEAYP, TaK KaK Ha CETOIHSITHHMA
JICHb JUTS. KIIMHUYECKOW TPAHCIUIAHTAIUU TPEOYIOTCS OTPOMHBIC KOJIHYECTBA CTBOJIOBBIX KIETOK, YTO IPUBOJIUT,
TakuM 00pa3oM, K HEOOXOANMOCTH OOJBIINX KOJIMYECTB JOHOPCKUX KIIETOK. Takue crocoObl Takke BechbMa Mo-
JIE3HBI, MTOCKOJIbKY 3HAYNTEJIHHOE YHCIIO ayTOJIOTHYHBIX JIOHOPCKHX TPAHCIUIAHTATOB COAEPKHUT HEIOCTATOYHOE
KOJIMYECTBO CTBOJIOBBIX KJIeTOK, M HSC. Taroke manueHTs 4acTo HE MOTYT HalWTH I'MCTOCOBMECTUMBIX JIOHO-
POB, YTO TOTYEPKUBACT HEOOXOAMMOCThH CITOCOOOB M KOMIO3UIMK s cHuxkeHus uncia HSC, HeoOX0auMbIX
JUTS YCTICTITHOW TpaHCIUIaHTAIMH. BO3MOXXHOCTh yIydmiuTh XOyMHHT W npwxkuBienne HSC in vitro wim ex vivo
JTaeT BO3MOXKHOCTH OTOOpa MEHBIIETO KOJMYECTBA KIETOK y JOHOPOB, TEM CAMBIM YMEHbBINAS BPEMs M IUCKOM-
(dhopTt, cBsI3aHHBIE CO COOPOM KOCTHOMO3TOBBIX/TIEPUPEPHUECKUX CTBOJIOBBIX KIIETOK, U YBEIIMUUBAS YUCIIO J100-
poBoabHBIX ToHOpOB HSC.
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Hacrosimee n3zo0perenue, TakiuM 00pa3oM, IPEeJOCTaBIAeT crocod ymydmennoro nprwkusienust HSC my-
TeM npenBaputenabHoi 06pabotku HSC ex vivo, BKITIOUAIOIMKA CTaauu: a) MOJTydeHHs o0pasia, coJepiKalero
TEeMOMIOITHYECKUE CTBOJIOBBIE KIETKH; b) H0OaBICHHS MO MEHBIICH Mepe OJHOTO aHAJIOTa MPOCTAIMKINHA IS
MOJY9YCHUS CMECH; C) MHKYOallnu yKa3aHHOH CMECH B TEUEHHE IePHOAa BPEMEHH, TOCTATOYHOTO IS CTUMYIIS-
uu G anbdag-1yTH repenayu CUTHala B yKa3aHHBIX KIeTKaX; d) HeoOs3aTebHO BBIICICHUS YKa3aHHBIX CTUMY-
JIMPOBAHHBIX KJIETOK WIJIM MCITONB30BAHMS YKAa3aHHON CMECH, coleprKalleil yKka3aHHbIe CTUMYJIHPOBAHHBIE KIIET-
KM, TSI JAJTBHEHINEeTo NCI0Ih30BaHMUs, HAIPUMED IS JISUSHUS WIIH TPAHCIUIAHTALINH.

B wacTHOCTH, aHAJOT MPOCTAIMKINHA BEIOMPAIOT W3 TPYMIBI TPEIPOCTHHMIIA, WIONPOCTa, OepanpocTa
[UKATPOCT WU UX (PapMareBTUICCKU IPUSMIICMBIX COJICH.

TpenpocTHHIIT SBISETCS CHHTETHYECKAM aHAIOTOM NPOCTAIMKINHA. TPernpocTHHIT KOMMEPUYECKH JOCTYIIEH
kak Pemomynua™. TpenpocTHHHI MpencTaBiseT coboii MoHOHaTpHeBYIO coib (1R,2R,3aS,9aS)-[[2,3,3a,4,9,9a-
rekcaruapo-2-runpokcu-1-[(3S)-3-runpokcrokTin]- 1 H-6en3[ f|[uHaeH-5-1T| OKCH | yKCYCHOM KUCTIOTHI.

Wnonpoct xommepueckn poctyrneH kak "Wmomennn" u mpexacrasisier cobort 5-{(E)-(1S,5S,6R,7R)-7-
runpokcu-6[(E)-(3S,4RS)-3-runpokcu-4-MeTri- 1 -okteH-6-uam |0u-1ukio| 3.3.0]okraH-3-ninaeH } BalepuaHo-
BYIO KHCIIOTY.

Bepampoct mpexacraBnser coboit 2,3,3a,8b-terparugpo-2-runpokcu-1-(3-ruapokcu-4-MeTHi- 1 -oKTeH-6-
namn)- 1 H-muknonenra(b)oen3odypan-5-0yTaHOBYIO KHCIIOTY.

[ukanpoct mnpencraBiasier coboit  2-[(2E)-2-[(3aS,4S,5R,6aS)-5-ruapokcu-4-[(3S,4S)-3-ruapoxcu-4-
MeTWIHOHA- 1 ,6-numamn |-3,3a,4,5,6,6a-rexcarunpo- 1 H-nenraneH-2-uiauaeH | 3TOKCH |yKCYCHYIO KUCIIOTY.

B cooTBeTcTBUM ¢ OTHIM BapHaHTOM OCYLIECTBICHHS IO MEHBIIEH Mepe ABa, B YaCTHOCTH IO MEHBIICH
Mepe TPH Pa3NUYHBIX aHAJIOTa MPOCTAIMKIIMHA MOTYT MCIIOJIB30BAThCA I YKa3aHHOTO crocoba. AbTepHATHB-
HO JIBa, TPH, YETHIPE, MATh, WIH IIECTh, MU JaXKe OOJIBIINC pa3IHYHBIX aHAIOTOB MPOCTAIIMKINHA MOTYT UCTIOJb-
30BaThCs IS yKa3aHHOTO croco0a. JlaHHBIH crnoco0 HPEeMMYIIECTBEHHO IPEAOCTABISET CTUMYJIMPOBAHHBIE
KJIETKH, KOTOPble MOTYT HEIOCPEACTBEHHO BBOJIUTHCS MHIMBUAYYMaM M KOTOpBIE HE MPOSBISIOT KaKUX-JINOO
HEXKENATSNBHBIX TO0O0YHBIX A((ekToB Onarojaps OONBIIMM KOJMYSCTBAM HECENCKTHBHBIX HAM®D-
CTHMYJIMPYIOIIUX arCHTOB.

B cooTBeTCcTBHM C JONONHUTEIBHBIM BapHAaHTOM OCYLIECTBIICHHSI M300pPETCHUS MPEIOCTABISIETCS CIIOCO0
YITYYIIEHHOTO TPYKUBIICHUSI TEMOIMOITHYECKUX CTBOJOBBIX KJIETOK C IIOMOIIBIO MPEIBAPUTEIEHON O0paboTKH
€X Vivo, BKJIFOUAIOIIHUN CIICAYIOINE CTAIH:

a) moryueHus o0pasma, CoaeprKaIiero TeMomo3THIEeCKE CTBOJIOBBIE KIIETKH;

b) mo6aBneHus aHAIOTA IPOCTAIMKINHA U (POPCKOJIMHA JUTSI IOJTYICHHS CMECH;

C) MHKyOauu yKa3aHHOW CMECH B TeUEHHUE TIEPHOa BPEMEHH, TOCTATOYHOTO s cTuMyisinnn G anbdag-
MyTH Tepeladr CUTHaNa B YKa3aHHBIX KIETKAaXx;

d) 1 He0Os3aTENBEHO BBIICICHUS YKa3aHHBIX CTUMYIHPOBAHHBIX KICTOK;

€) ¥ HeoOs13aTeIbHO BBIACIICHHUS U/MITH KOHIICHTPHUPOBAHUS YKa3aHHBIX CTUMYJIHMPOBAHHBIX KIIETOK.

B cooTBeTcTBHM C OTIENBHBIM BapHAaHTOM OCYLIECTBIICHHS M300pPETEHHSI COOTHOIICHHWE aHayora IpocTa-
IUKJIMHA U OPCKOJIMHA MOXKET NPHOIN3UTENbHO cocTaBiaTh 1:3. HSC, oOpaboranHblie (POPCKOIMHOM M aHaJIo-
TaMH MPOCTAIMKINHA, MOTYT OBITh OYHIICHBI TIEpe] peUMILIaHTalueH, ogHako, 3T HSC Takke MOTyT OBITh
PEHMIDUTAaHTHPOBAHEI 0€3 MOMOJHUTEIBHBIX CTAIWA OYHCTKH, TaK KaK HEOOJbIINEe KOMHYecTBa (OPCKOIMHA MO-
TyT MPUCYTCTBOBATh, HO HE BBI3BIBATH KaKUE-THOO HETaTUBHBIC TOOOYHBIE (D (PEKTHI.

AJBTEpHATHBHO K CTBOJIOBBIM KJIETKAM MOXKET JO00aBIATHCS KOMOWHAIMS TPETIPOCTHHHIA C OIHUM H3
YHCcIa WIONPOCTa, OeparpocTa WiIH UKanpocTa. AJBTepHATHBHO TPEHIPOCTUHIII MOXKET Ja0aBIATECS B COUETA-
HHUH ¢ 0oJiee 9eM OIHHM HIIH, HalpUMEp, C IBYMS, TPEMs, YeTHIPbMS WU MATHIO IPYTHMHU aHAJIOTaMH IIPOCTa-
[IUKJIMHA, HAllpUMep, 0e3 OrpaHHYeHHS, FIOMPOCTOM, OepanpoCcTOM, MITH IUKATIPOCTOM, WIIA MX (PH3HOIOTHIC-
CKHU TPUEMIICMBIMU COJISIMHU.

B cooTBeTcTBHUM C OTAENBEHBIM BapUaHTOM OCYLIECTBIICHHS Ul UCIIOJIB30BAHMS IPH HCCIIEIOBAHHUAX Ha
JKMBOTHBIX WJIM JICYEHHH JKUBOTHBIX areHT, ycunuBarommi tAM® (suxaHcep), Takoil Kak (GOpCKOIMH W/WIU
XOJIEPHBIH TOKCHH, MOXKET OBITh AomoyHuTeNbHO nobasineH K HSC wmm cmecn HSC/TpenpocTrnmi, mionpocr,
IIUKAIIPOCT MJIH OEparpocT 10 MHKYOaIHH.

[epron BpeMeHH, HEOOXOAUMEIH It cTUMYIHpoBaHUsS G anmb(a,-IyTH Tepeiadd CUTHATA B YKa3aHHBIX
KJIETKaX, MOJKET OBITh M3MEPEH C TOMOIIBIO M3BECTHBIX METOJOB, HAPHMEp IyTeM u3MepeHuit tAM®, xoto-
PBIX CYIIECTBYeT MHOXKECTBO Bapuanuii: RIA, meTon pe3oHancHoro nepeHoca sHepruu ¢uryopecteHiun (FRET)
¢ EPAC (epacl) (Ponsiouen B. et al, EMBO reports, 5, 12, 1176-1180 (2004)), paanoXuMHIeCcKie METOIBI U T.1I.
CTUMyTHpOBaHHBIE KIETKH, B KOTOPHIX UMeeT MecTo G anb(a,-IyTh Tiepeiadil CUTHaIa, MOTYT OBITh OTOOPaHBI
WA OTAEJICHBI OT HECTUMYJIHPOBAHHBIX KJIETOK CIOCO0aMM, M3BECTHBIMH B TaHHOH 00JacTH TEXHWKH, TAKUMHU
kak TAM®-penoptep Ha ocHoBe FRET.

B cooTBeTcTBHM ¢ BapHaHTOM OCYIIECTBIICHHUS H300pETEHHs BpeMsI HHKYOAIlMU COCTABISIET IIPUMEPHO OT
1 1o 60 MuH, IPEANOYTUTENBHO IPUMEPHO OT 2 10 30 MUH.

TAM®D-3aBUCHMEII ITyTh SBISIETCS MyTEM, HEOOXOIMMBIM JJIS OKa3aHHs COACUCTBUS MPUKUBICHHIO Te-
MOIIOSTHYECKUX CTBOJIOBEIX KJIETOK. l300peraTensiMu OBLIO MOKa3aHO, YTO aHAJOT MPOCTAMKIMHA CIIOCOOCH
BBI3BIBATH MOBbIIEHHE TAM® B reMONOITHYECKUX CTBOJIOBBIX KJIETKAaX. JTO JOCTUracTCs 3a CUET aKTHUBALUH
MHOJKECTBa PEIenTopoB, T.e. IP- u EP-pernenTopoB, 4To IpUBOANT K MOBBIMIeHUIO G anb(das-Tiepeaadn curHaia.
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Co0OTBETCTBEHHO, aHAJIOTH MPOCTAIUKIINHA, TT000HBIE TPETPOCTHHHITY, HIIONPOCTY, IIUKAIIPOCTy WM Oeparpo-
cTy, OoJee 3 (EKTUBHO YBETHUUUBAIOT YpOBeHb HAMD.

B cooTBeTcTBHM ¢ KOHKPETHBIM BapHAHTOM OCYIIECTBICHUS TPEIMPOCTHHIII SBISETCS MPEAIOYTHTEIHHBIM
aHAJIOTOM IPOCTAIMKINHA, HCTIOIB3YEMBIM COTJIACHO CTIOCO0Y HACTOAIIETO N300pETEeHUS.

ATBTEpHATUBHO B OMPENEICHHBIX CIIOCO0aX M KOMITO3UITUSAX M300PETCHUS TaK)Ke MOXKET OBITh 100aBIieH
10 MEHBIIIEH Mepe OJMH areHT, BHIOPaHHBIM W3 dHXaHcepa mukiandeckoro AM® (MAM®) wim mranma perer-
Topa npocrarnammHaa EP. [Tpumeps! saxancepoB TAM® BKITIOYAIOT, HO HE OTPaHUIMBAIOTCS ITHM, JUOYTHPHII-
TAM® (DB-nAM®), dhopbonoBsiid 3¢up, dhopckoiwH, ckiaapenud, 8-0poM-TAM®, xonepusiid TokcuH (CT),
amuHOGwLHH, 2,4 muanTpodenon (DNP), HopanmuHedpuH, snmHeDprH, H30IPOTEPEHOII, U300y THIMETHIIKCAH-
tuH (IBMX), kodenn, TeopunuH (IMMETHIKCAHTHH), 10(haMHH, pOJMIIpaM, pocTarianand E, mpocrarmanany
E,, runoduszapueiii akTuBUpyrOmUi aneHwiaTnukinalzy moumnentun (PACAP) u Ba30aKTHBHBIA MOJUIICTITH]L
kutreynnka (VIP), Hapsay ¢ mpoyumu, M3BECTHBIMH B JJAHHOW OOJIACTH TEXHUKH, MOTYT OBITH OOABJICHBI K
CTBOJIOBBIM KJICTKAM, WJIA CMECSM CTBOJIOBBIC KICTKH/TPEIPOCTHHUI WM CTBOJIOBBIC KIICTKH/TPEHPOCTHHHUIL,
WIIOIIPOCT, IIMKAIPOCT W/min Oepanpoct nepen uHkyOanuei. [Ipumeps! suxancepoB TAM® Takxke BKIIOYAIOT
TAM® u ananoru tAM®, takue kak sp-5,6-DCI-BIMPS (BIMPS), B uncne npounx.

B cooTBeTcTBUM € OTAETHHBIM BAPHAHTOM OCYIIECTBIICHHS M300peTeHUs (POPCKONMH, W/WIH XOJICPHBIHA
TOKCHH, WJIH A CyOBbeIMHHUIIA XOJEPHOTO TOKCHHA JOMOIHUTEIBHO NOOABIAIOTCS K CTBOJIOBBIM KJIETKAM HIIH K
CMECH CTBOJIOBBIE KIETKH/TPETIPOCTHHII TIepe] HHKYOaIHeH.

B oTnensHOM BapmaHTE OCYIIECTBIICHHS yKazaHHBIE dHXaHCEephl TAM® UCTIONB3YIOTCS IS POBEACHHUS
00pabOTKN CTBOJIOBBIX KJIETOK JKMBOTHBIX WJIM JUIS TPOBEICHUS HCCIICIOBAHUHM HA JKUBOTHBIX C YYETOM IIPH-
JKUBJICHUS CTBOJIOBBIX KJIICTOK.

OTHOCHUTEIBHO aHAJIOTOB MIPOCTAIMKIMHA B COOTBETCTBHH C HACTOSIIIMM N300pETEHNEM TEPMHH "aHaJIOTH
MPOCTAIUKINHA" BKITIOYACT TAK)KE MPOU3BOIHBIC U aHAJIOTH YKa3aHHBIX BEIIICCTB.

Tepmuns! "ananor" unu "Npou3BOAHOE" OTHOCATCS K XMMHUYECKON MOJEKyNe, KOTopas CXOJHa C APYTUM
XUMHYECKIM BEIICCTBOM IO CTPYKTYpE U (PYHKIUH, YACTO CTPYKTYPHO OTIHUYAIOIIMMCS OTJCIBHBIM JIEMCHTOM
WM TPYIIIIOH, KOTOpas MOXKET OTJIMIAThCS BCISICTBAE MOAUPHUKAIIAN OoJiee YeM OJTHOW TPpyMITbl (Hampumep, 2,
3w 4 TPyYII), €CIIK OHA COXPAaHSET Ty JKe caMyl0 (QYHKITHIO, KaK UCXOTHOe XUMHUIECKOe BelecTBo. Takue Mo-
TUQUKAINN SBIAIOTCS OOBIYHBIMH ISl CIICHHAIMCTOB M BKIIIOYAIOT, HANPUMEpP, NOMOTHHUTEIBHBIE WIA 3aMe-
IIEHHBIE XUMUYeCKHe (PparMeHThl, Takue KaK CI0XKHbIE 3()UPHI WIIM aMHUIbI KUCIOTHI, 3alUTHBIE TPYIIIbI, TAKHUE
Kak OeH3WIbHAas TPyNIa [UId CIHPTa WIH THOJA, W TPET-OyTOKCHMIKapOOHWIBHBIC TPYNIBI Ui aMuHa. Taxke
BKITIOYAIOTCS MOTU(HUKAIINN aIKHIHHBIX OOKOBBIX IIETICH, TaKne KaK alKIIbHBIC 3aMeIleHIs (HalpuMep, METHIL,
JUMETWIL, ST U T.J.), MOAU(UKAIIUN YPOBHS HACHIIIICHHOCTH M HEHACBHIIIICHHOCTH OOKOBBIX IICTICH W BBEIICHHE
MOTU(PHUIIMPOBAHHBIX TPYII, TAKUX KaK 3aMEIICHHBIA (peHmn u ¢eHokcurpymma. [Ipou3BomHbIE TaKKE MOTYT
BKITIOYATh KOHBIOTATHI, TAKUE KaK MOJICKYJIBI OMOTHHA WJIM aBHIUHA, (EPMEHTHI, TAKUC KaK MEPOKCUIa3a XpeHa
U TOMY T0f00HOE, W PaJHOM30TONHO-MEUCHbIe, OMOIOMUHECLICHTHBIE, XEMOJIOMUHECLICHTHBIE WK (iyopec-
neHTHbIe (hparMeHThl. KpoMe Toro, parMeHTh MOTYT OBITH JOOABIICHBI K OMHCAHHBIM 3[ICCh BEIICCTBAM IS
U3MEHCHUS UX (apMaKOKUHETUYCCKUX CBOWCTB, HAKIIPUMEP I YBEJIMYCHUS BPEMEHU MOJYXKH3HH in Vivo WId
€X VIVO WM YBEJIWYCHHS WX CIIOCOOHOCTH MPOHHMKATH B KJIETKY, B YHCIE MPOYMX XKeIaeMbIX CBOMCTB. Taroke
BKITIOYAIOTCS TIPOJIEKAPCTBA, M3BECTHRIE KAaK YCHIJIMBAIOIINE MHOTOYHCIICHHBIC XKellaTeJIbHBIE CBOMCTBA (papma-
[EBTHYECKHUX MPEnapaToB (HaIpuMep, paCTBOPUMOCTD, OMOJIOTHIECKYIO JOCTYITHOCTh, CBOUCTBA, HEOOXOANMBIC
TIPY TIPOU30/ICTBE, U T.1.).

TepmuH "Tpon3BoIHOE" TaKKe BKIIOYAET U3MEHEHUST UCXOTHOW MOCIIeI0BATEILHOCTH, BKIIIOUas 100aBIe-
HUS, yIaJCHUS W/WIN 3aMEIICHUs, KOTOPhIC MPEAOCTABISAIOT (HYHKIIMOHATHHO SKBHBAJCHTHBIC WIH (PYHKIIHO-
HAITLHO yIYYIICHHBIC MOJICKYIIBL.

B cooTBeTcTBHM C OTHAENBHBIM BapHaHTOM OCYIIECTBIICHHUS M300pETEHUs NMPOM3BOAHOE TPETPOCTHHHIA
BBIOUPAIOT U3 TPYIIIBI KHCIOTHBIX MTPOU3BOJHBIX TPEIPOCTUHIIIA, MPOJICKAPCTB TPEIPOCTHHUIA, MOTUMOP(OB
TPENPOCTHHUIIA WIIA H30MEPOB TPETIPOCTHHHMIIA.

AHaNOrMYHO WJIOMPOCT, IIMKAMPOCT WIN OEeparpocT MOTYT MPEACTABISATH COOOH MPONU3BOIHBIE U3 TPYIIIIEI
KHCJIOTHBIX TIPOU3BOJHEIX, IIPOJICKAPCTB, UX MOJTUMOP(OB HIIH H30MEPOB.

Tepmun "remonoatudeckue ctBosioBbie KieTku" (HSC) wmm Gonee oOmuii TepMuH "CTBOJIOBBIE KIIETKH"
ClIeyeT IOHUMATh KaK SKBHBAJICHTHBIE TEPMUHBI B OTIMCAHUH HACTOSAIIETO M300pETeHNUsI, KOTOPBIE OOBIYHO OT-
HOCATCS K IUTIOPUIIOTEHTHBIM WM MYJIBTHIIOTCHTHBIM '"CTBOJOBBIM KJIETKaM', KOTOpBIE NAIOT HAYajo THIIAM
KIIETOK KPOBH, BKJIIOYas MHEJIONIHOE (HAIpHUMep, MOHOIIUTHI U Makpodaru, HeUTpoduier, 6a30puIIbI, 303UHO-
(bUITBI, SPUTPOIUTEI, METAKAPHUOIMTEI/TPOMOOITUTHI, IEHAPUTHBIC KJIETKH) U TUMGOUTHOE HanpaBieHus qudde-
penupoBkr (Harpumep, T-kinetku, B-kierku, NK-kineTkn), 1 IpyruM MU3BECTHBIM B TAHHOW 00JACTH TEXHUKH.
"CTBOJIOBBIE KJICTKH", KaK MIPABUIIO, XapaKTEPH3YIOTCS CIIOCOOHOCTHIO 00Pa30BBIBATE MHOYKECTBO TUIIOB KIIETOK
(T.e. MYJIBTUIIOTEHTHOCTHIO) M CITIOCOOHOCTBIO K CaMOOOHOBIEHHIO. OTHAKO TaKXKe MOT'YT BKJIIOUATHCSl OJIMTOIIO-
TEHTHBIE ¥ YHUIIOTCHTHBIE TpeAIeCTBEeHHUKH. "['eMo1033" 00bIYHO OTHOCHTCS K Ipoueccy KieTouHor mudde-
PCHLMPOBKH MK 00pa30BaHUIO CIIELHAIM3UPOBAHHBIX Ki1eTOoK KpoBH n3 HSC. B xoxe pa3Butus remMornoss me-
pemeriaercst U3 SMOPHOHAIBHON IIEYEHN B KOCTHBIH MO3T, KOTOPBIH 3aT€M OCTAaeTCsS MECTOM I'eéMOII093a Ha BCEM
npoTsokeHnn 3penoctu. [locnme ynmpoumBanms B kocTHOM Mosre HSC He pacmpemensroTcss OecTopsIovYHO II0
Bcell mostocTr KocTh. B 3HaunTenbHO# ctenerrn HSC 00b19HO 00HAPYKUBAIOTCS B HEMTOCPEICTBEHHON OJIM30CTH
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K DHJIOCTAILHOW TIOBEPXHOCTH. YuCIo Ooiee 3penbIX CTBOJIOBBIX KICTOK YBEIHMYHBACTCS MPU YAAICHUU OT TO-
BEPXHOCTH KOCTH.

I'emonosTHYECKHE TKAHU COMEPIKaT KIETKH, CIIOCOOHBIE K JOJITOBPEMEHHOM M KPaTKOBPEMEHHON pereHepariiy,
a TaKKe KOMMHUTHPOBAHHBIC MYyJIbTHIIOTCHTHBIE, OJIUTOIIOTEHTHBIE U YHUIIOTEHTHBIE KJICTKU-TIPE/IIIICCTBEHHUKH.

B gactHOCTH, 00pazen, conepsxkantuit HSC, MoxeT npeactaBisTh co00# KOCTHBIH MO3T.

HSC moryT OBITh MOJY4eHBI U3BECTHBIMH CIIOCOOAMH W3 JIOOOT'0 MCTOYHHKA, KOTOPHIH M3BECTEH KaK CO-
nepxanmii HSC, B gacTHOCTH U3 mepudepruecKoil KpOBH, IMyNIOBHHBI WM ITYTIOBHHHON KpPOBH, IIACHTHI U
KOCTHOTO MO3ra. AJNBTEPHATHBHO TaK)Ke BO3MOXHBI TaKWe WCTOYHHKH KaK SMOpHOHANbHAs IE€YCHb, SMOPHO-
HaIlbHAS CeJlie3¢HKa M aopTa-rOHaj0-Me30Heppoc KUBOTHRIX. HSC 4enoBeYecKoro mpOMCXOXKICHUS SBIISIOTCS
MPEITOYTUTESITFHBIMU JIJIsl CIIOCO00B M Komno3uiuii u3odperenus. Hanpumep, HSC MoHO HailTh B KOCTHOM
MO3Te B3pOCIbIX, BKIIIOYasl OeJpeHHbIe KOCTH, elKy Oeapa, pedpa, rpyauny u apyrue koctu. HSC MoxxHO no-
JYYUTh HEMOCPECTBCHHO MyTeM OTOOpa W3 Oeapa Ipy IMOMOIIYM WIJIBI M IIMPHIA WIA U3 KPOBH, YacTO IOCTC
MpeIBapUTEIHLHON 000pabOTKH NUTOKUHAMH, TakuMU Kak G-CSF (TpaHynoIUTapHbIe KOJOHHE-CTUMYITHPYIOIIHEC
(haKTOpEI), KOTOPBIC BEI3BIBAIOT BRICBOOOXKICHUE KIICTOK U3 KOCTHO-MO3TOBOTO KOMITAPTMEHTA.

HSC moryT ObITh HIESHTUPHUITUPOBAHBI B COOTBETCTBUHU C ONPEICICHHBIMU (DEHOTUITUIECKIMH HITH TE€HO-
TATIMIeCKUMU Mapkepamu. Hanpumep, HSC MoryT ObITh HIASHTH(OHUITUPOBAHEI TI0 UX MAJIOMY pa3Mepy, OTCYTCT-
BHI0O MapKepoB HampasieHus AuPGpeHmupoBkH (lin), HUI3KOMY OKpamuBaHUIO (OOKOBAs MOIYJISINS) BUTATb-
HBIMH KPACHTEISIMH, TaKUMH Kak pogamus 123 (rho'®) mm Hoechst 33342, 1 IpHCYTCTBHIO Pa3IHYHBIX AHTH-
TEeHHBIX MapKepoB HA UX IIOBEPXHOCTH, MHOTHE M3 KOTOPHIX OTHOCSTCS K TpymIe Kiactepa qudhepeHInpoB-
ku (manpumep, CDS, CD11b, CD34, CD38, CD90, CD133, CD105, CD45, GR-1 (=Ly-6G/C), 7-4, Ter-119 n
c-kit). HSC npenmMyIecTBeHHO SIBISIOTCS] OTPUIIATEIEHBIMU TI0 MapKepaM, KOTOPhIe OOBIYHO MCITONB3YIOTCS IS
ompeneeHus HanpasieHUusS AudOepeHIIUPOBKU U, TAKIM 00pa3oM, 4acTo OTHOCATCS K lin(-) kietkam. bombimas
yacth HSC uenoBeka MOXKeT OBITH OXapaKTEepHU30BaHA Kak CD5", CD45R (B220)+, CD11%, GR-1*, CD34",
CD59", Thyl/CD90", CD38"", C-kit/CD117" u lin("). OxHaKo He Bce CTBONOBBIE KIETKH YIHTHIBAIOTCS C TOMO-
1IBIO 3THX KOMOMHAIMH, MOCKONbKy onpeaenennsie HSC spiusiorcs CD347" u CD38". Taxke HekoTOpble HcC-
CIIEZIOBAaHUS TIPEIIOJAraloT, YTO Ha MOBEPXHOCTH HambOoJIee paHHUX CTBOJIOBBIX KIJIETOK MOXET OTCYTCTBOBATH
c-kit.

Jlst ounctku lin(-) HSC mocpenctBoM mpoTouHoi mutomMeTpuu, wi FACS MOXeT HCIOIh30BaThCsl HA00P
aHTHUTENl K MapKepaM HampaBiieHUs TuddEepeHIMPOBKU 3PEIbIX KJIETOK B OTHOIICHWH MCTOMICHHUS lin(+) KIIeTOK
WIM TIO3JIHAX MYJIbTHIIOTEHTHBIX mpeamecTBeHHukoB (MPP), Bmrodas, Hampumep, antutena k CD3amcuoH,
CD5, CD45R, CD11b, CD16, GR-1, 7-4 u Ter-119, CD13, CD32 u CD33, CD71, CD19, CD61, Mac-1 (CD1
Ib/CD18), Gr-I, 117Ra, CD3, CD4, CD5 u CD8 B 4ucie mpouynx, U3BECTHHIX B JaHHOW 00JACTH TCXHUKHU. B
JTAHHO# 00JIACTH TEXHUKH U3BECTHBI JOMOJHHUTEIBHBIC CIIOCOOBI OYHUCTKY, HAPUMEP CHOCOOBI, HCIOIB3YIOTHE
oTIpeZieJIeHHbIE XapaKTepHbIe 0COOCHHOCTH "CUTHANIBHBIX MOJIEKYJ akTuBanuu tuMmdonnTtos" (SLAM) cemeiict-
Ba MOJICKYJ KJIICTOYHOM MOBEPXHOCTH.

HSC, Oynp To Ki1eTkH U3 MYMOBHHHOW KPOBU, KOCTHOTO MO3Ta, IEPUPEPUICCKON KPOBU HIIH APYTOTO HC-
TOYHHKA, MOTYT PACTH WM Pa3MHOXKATHCS B OO0 MOAXOAINCH, KOMMEPYECKA JOCTYITHON MM M3TOTOBIICH-
HOW TIO 3aKa3y OMpeeIeHHON cpefie, ¢ ChIBOPOTKOH mim 0e3 chiBopoTkd. HSC M3 4enoBeuecKkoro UCTOUHHKA
MIPEACTABISIIOT COO0M MpEeAmoYTUTENhHBIC BapUAHTHl OCYIIECTBICHH M300peTeHns. Hanpumep, B ompenescH-
HBIX BapHaHTaX OCYIIECTBIICHUS B OSCCHIBOPOTOUHOW Cpele MOXKET MPUMEHSATHCS anbOyMUH W/wim TpaHchep-
puH. Kpome Toro, MOryT OBITH BKJIFOUEHBI IIUTOKUHBI, Takue Kak Flt-3 nmuranyg, daktop crBonoBsIx kieTok (SCF)
u TpomboniodTuH (TPO) B uncne apyrux. HSC Takke MOTYT BBIpAIIMBATHCA B COCYAAX, TAKHX KaK OMOPEaKTO-
pel. Cpena, moaxonsmas i ex vivo skcnancud HSC, takxke MoxkeT conepxath moaaepsxkusatonire HSC xier-
K{, TaKHAE KaK CTPOMAIIbHBIC KIICTKU (Hampumep, TUM(OPETHKYISIPHBIC CTPOMANBHBIC KIETKH), KOTOPBIE MOTYT
OBITh TOJTYYCHBI, HATIPUMED MPH Je3arperanui TuMGOUTHON TKAHU, ¥ KOTOPBIC IEMOHCTPUPYIOT MOACPKAHKIEC
in vitro, ex vivo H in vivo coxpaHeHus, pocta 1 auddepeniupokn HSC, a Taxke UX HOTOMKOB.

"ITynoBuHHas KpOBH" WM "KPOBb U3 ITYIIOYHOH BEHBI" OOBIYHO MMEET OTHOIIEHHE K OTHOCHTENIFHO He-
0O0JIBIIOMY KOJMYECTBY KpOBH (IpHOIM3UTENbHO 10 180 MIT), ONYyYeHHOH OT HOBOPOXIEHHOTO, KOTOpasi BO3-
BpalIaeTcss B HEOHATALHYIO ITUpKyJsiuio. [TymoBuHHas kpoBb 6orata HSC n MokeT ObITH cOOpaHa U cCoXpaHe-
Ha JUI IOCJIETYONIero NCIIOIB30BAHUS B COOTBETCTBUN C METOAMH, H3BECTHBIMU B TAHHOH 00JIACTH TEXHUKH.

Tepmunbl "ex vivo" wim "in vitro" OTHOCATCS K aKTUBHOCTSM, UMEIOIIUM MECTO BHE OpTaHHM3Ma, TAKUM
KaK IKCTIEPUMEHTAIbHBIE paOOTHl MM W3MEPEHUs, CACTaHHbIC B WM Ha KUBOW TKaHW B MCKYCCTBEHHOU OKpPY-
JKaroIeH cpeaie BHE OpraHu3Ma, MPEeIIOYTUTENIFHO ¢ MUHUMAJIBHBIMU U3MEHEHUSIMH €CTECTBCHHBIX yCIoBUi. B
HEKOTOPBIX BapHaHTaX OCYIICCTBICHHS TaKMe TKAHW WM KIIETKH MOTYT OBITH COOpaHBI, 3aMOPOKEHBI M MO3KE
Pa3MOPOKEHBI 111 0OPAOOTKH €X Vivo. DKCIEPUMEHTHI ¢ KYJIBTYpOH TKAHH HIIH TPOLEAYPHI, TPOI0KAIOIIUACCS
JIOJIbIIIE HECKONBKUX ITHEH C WCIOJIb30BAaHHEM JKUBBIX KJIETOK WM TKaHH, B OOJBIIUHCTBE CIy4acB MPHHSATO
CUMTATh TporeaypaMu "in vitro", XOTs 3TOT TEPMUH MOXKET HCIIOJB30BAThCS B3aMMO3aMEHICMBIM 00pa3oM ¢
TepMHHOM eX Vivo. [lepeuncienns "ex vivo BBeaeHue," "ex vivo oOpaboTka" win "ex vivo TepaneBTHUECKOe
UCIIOJIb30BaHUE" OTHOCSATCS B OCHOBHOM K MEIUIIMHCKHM TPOIEAYypaM, B KOTOPBIX OJMH WM 0OJice OpraHoB,
KJICTOK WJIM TKaHEW MOJYYEHBI OT JXUBOTO HWIIM TOJBKO YTO YMEpIIEro CyObeKTa, HEeOOs3aTeNbHO OYHIIe-
HBI/00OTaIIeHbI, OABEPTHYTH 00pabOTKe MM OIEpaIMy C IEIbI0 BO3JICHCTBOBATh Ha CTBOJIOBBIC KJICTKH (Ha-
pUMep, CTaAMsA €X ViVo BBEICHHSA, KOTOpas IPEArojaraeT MHKYOalHIo KJIETOK ¢ KOMIO3HMIHEH HACTOSIIETro
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nu300pereHust s yBenmdeHus cnocoornoctn HSC mpuBHBATHCS), M 3aT€M BBEIICHBI TOMY K€ CAMOMY WM JAPY-
TOMY HBOMY CyOBEKTY IOCIIC He0Os3aTeIbHOM 00pabOTKY WK MPOLEAYPHI.

Takue ex vivo TepaneBTHYCCKHE BapHAHTHI MPUMEHEHHUS Takke MOTYT BKJIIOUATh HEOOSM3aTEIBHYIO CTa-
JIMIO in Vivo 00pabOTKH WM METOJNIECKYIO CTAIUIO, TAKYIO KaK BBEJCHHE KOMITO3UIIMN N300pETEHUS OJTUH WIIH
Ooee pa3 )KUBOMY CYOBEKTY ITOCIIC BBEICHHUS OpTraHa, KIETOK WM TKaHU. J{JIs1 3TUX BapHAaHTOB OCYIIECTBICHHUS
MPeayCMaTPUBAETCS M MECTHOE, M CHCTEMHOE NPHMEHEHHE B COOTBETCTBHU C XOPOIIO W3BECTHBHIMH B JaHHON
o0acTi TeXHUKH MeTogaMH. KomdecTBO TPEempOCTHHMIA WIH KOIHISCTBO CMECH, COEePIKaIIeil TPEIpOCTHHILI
¥ CTUMYJIHPOBAHHBIC CTBOJIOBBIC KJIETKH, HEOOS3aTEIEHO BMECTE C JOTOIHUTEIFHBIMU CPEICTBAMH, BBOJIUMOE
CyOBEKTYy, 3aBHCUT OT XapaKTEPHBIX OCOOCHHOCTEW 3TOT0 CyOBEKTa, TaKWX Kak oO0Ilee COCTOSHHE 30POBBS,
BO3PACT, IOJI, BEC Tea U MEPCHOCHMOCTD JICKAPCTBEHHBIX CPEJICTB, a TAKXKE CTCICHb, TSKECTh M TUIl PEAKIIHU
Ha TPETPOCTHHIII W/WIH KJICTOYHBIA TPAHCIUIAHTAT.

B cooTBeTCTBUU C KOHKPETHBIM BapHAHTOM OCYIIECTBICHUS N300pPETECHUSI KOMITO3HIIMSA, COJepKAaIIas aHa-
JIOT TIPOCTAIMKIINHA, MPEIOCTABISCTCS IS WCIOJIB30BAHUS TPU JICYCHUU WHIUBUIYYMOB, ITOJBEPTaIOIIUXCS
TPAHCIUIAHTAIMN TEMOIOTHYCCKUX CTBOJIOBBIX KJIETOK.

B cooTBeTcTBHU C MPEANIOYTHTEIHHEIM BAPHAHTOM OCYIIECTBICHUS KOMITO3UIMSA CONEPKUT aHAJIOT IIPO-
CTAalMKJIHA, BEIOPAHHBIA W3 TPYHIBI TPEIMPOCTHHHMIIA, WIOTPOCTA, IUKApocTa M OepampocTta Wik ux (apma-
HEBTHYECKH ITPHEMIIEMBIX COJIEH, KOHKPETHEE OHA CONEPIKUT TPEIPOCTHHHIL.

Komnozumust mo u300peTeHNI0 TakKe MOXKET COACP)KaTh TPEHNPOCTUHIII BMECTE C OTHHM MJIN Ooyee W3
YHCcIa WIOMPOCTa, UKAIPOCTa WK OepanpocTa. AJBTEPHATUBHO KOMIIOZHITUS MOXET CONEPKaTh WIOMPOCT B
COYETaHUH C OJHUM WM OoJiee M3 YKCiIa TPEPOCTHHIIA, IUKAIPOCTa WM OepanpocTa Win uX GapMareBTuIe-
CKHU TIPUEMIIEMBIX COJICH. AJBTEPHATUBHO KOMITO3UIIHSI MOXKET COACPIKATh OCparpOCT B COYCTAHUU C OJHUM WA
OoJee W3 YHCIa TPEMPOCTUHUIIA, ITUKATIPOCTA, WIIA HIIOMPOCTA, WIH UX (papMaIleBTUYCCKH MPUEMIICMBIX COJICH.
AJBTEpHATUBHO KOMIIO3UIUS MOXET COJICPKATh MUKAMIPOCT B COUCTAHUU C OJTHUM WM 0OJIee U3 YUCIa TPEIPO-
CTHHHMJIA, OEeparnpocTa, WIK WIOMPOCTA, WK UX (PapMaIleBTUICCKH IPUEMIIEMBIX COJICH.

VYka3zaHHbIE CyOBEKTHI MOTYT CTPaJaTh OT KaKOH-THOO OOJIE3HW KOCTHOTO MO3ra, T.c. 3a00JiCBaHHS, MPH
KOTOPOM HOpMajibHas apXHUTEKTypa KOCTHOTO Mo3ra 'cmemeHa" 3J0KaueCTBEHHBIMH HOBOOOpA30BaHUSIMH,
aIUIaCTHYECKON aHeMHeH WM WHEKIMAMH, PHBOISIIINME K CHIKCHHIO TPOTYKIINH KJIETOK KPOBH M TPOMOO-
IIUTOB. YKa3aHHbBIE 3a00JIeBaHUS KOCTHOTO MO3ra MOTYT IPEACTaBIATh cOO0H, HampuMep, JIeHK03, TePEeKT KOM-
MapTMEHTa KJIETOK KPOBH WM HEOOXOIWMOCTh TPAHCIUIAHTAIIMM KOCTHOTO MO3Ta IIOCIe XUMHOTEpAINd I
JIeYeHUsT 00TydeHUEM.

KonkperHee neexT KOMIapTMEHTa KJIETOK KPOBH MOXET SBIATHCSA TeMOTJIOOMHOMATHEH, mogo0HON Ta-
JIACCEMUM, WK HAPYIICHUSIMU (QYHKIIUK HEUTPODMIBEHBIX rpaHyonuToB. KpoMe Toro, HacTosIiee u3o0pereHme
IpeyCMaTpUBAET UCTIONB30BAHUC IS JICUCHUS] HHIUBHUIYYMOB, CTPAIAIONINX OT 3a00JIeBaHUs KOCTHOTO MO3Ta,
HAIpUMEpP BCIICACTBUE XUMHOTEPATIH WIH OOITYYEHUS, W TIPHU ITOM IOJBEPTAIONINXCS TPAHCIUIAHTAIIMN TEMO-
MOATHYCCKUX CTBOJIOBBIX KJIICTOK, ITyTEM BBEICHUS IO MEHBIIICH MEpe OJHOTO aHAJora MPOCTAIMKINHA B TE€YC-
HHUE OTPAHUYCHHOTO MEPUOJIa BPEMEHH TIOCIIE TPAHCILIAHTAI[UH KOCTHOTO MO3Ta.

Jleuenmne cyOBEKTOB, IMOABEPTAIOIIMXCS TPAHCILIAHTAIIMH KOCTHOTO MO3Ta, C HCIOJIh30BAHUEM IO MEHB-
el Mepe OJHOTO aHAJIOTa IMPOCTAIMKIIMHA, IO MEHBIIEH Mepe OJHOTO aHajora MPOCTAIMKINHA BMECTE C OA-
HUM WK 00Jiee, B YaCTHOCTH JABYMsI, 00Jee KOHKPETHO TpeMs dHxaHcepaMu TAM® unm cMecH, conepikaIiei mo
MEHBIIEH Mepe OIWH, B YACTHOCTH /1Ba, OoJiee KOHKPETHO TPH aHAJIOTa MPOCTAIMKINHA, U CTUMYITHPOBAHHBIX
CTBOJIOBBIX KJIETOK, HEOOS3aTEILHO BMECTE C JIOTIOIHUTEIHHBIMI CPEICTBAMH, TAKUMHU KaK OAWH WMWiK Oojiee 3H-
xaHcepoB TAM®, Takxke paccMaTpUBaETCSl HACTOSIIUM H300PETCHUEM.

Konkpernee suxancep TAM®D MokeT SBIATHCS POPCKOTHHOM.

ITo MeHbIIeli Mepe OJWMH aHAIOT MPOCTAIIUKIMHA MOYKET HCIIONB30BAThCS JJIS YIYUIICHUS TPUKUBICHHS
yenoeuecknx HSC BO BpeMs TpaHCIUTAHTAIIMKA KOCTHOTO MO3Ta FUTH MOCJE BOCCTAHOBJICHUS KOCTHOTO MO3Ta C
ucnonb3oBanueM HSC. YckopeHHOE MIPKUBIICHUE COKPAIIAeT IEPUO]T, BO BPEMs KOTOPOTO CYOBEKTHI YYBCTBH-
TENBHBI K MOTCHIINAIBHO JICTaIbHBIM MH()EKIHUAM, KDOBOTCUCHHIO M IPYTHM CEPhe3HBIM OCIOXHEeHUAM. Creno-
BaTEJIBbHO, aHAJIOT MPOCTAIMKIMHA TOJDKEH OBITh MOJIC3HBIM METOIOM JICUCHUS, IIPEIHA3HAUCHHBIM IS TIPEIBAPU-
TENBHOIN 00pabOTKM JOHOPHOTO KOCTHOTO MO3Ta C IETbI0 YBEIWYCHHS MPIKUBICHNS KOCTHOTO MO3Ta (T.€. ITyTeM
YMEHBIICHHS YUCIIa HEOOXOANMBIX KIIETOK M COKPAICHHUS MPOIOIDKATEIBHOCTH aIlIa3iy KOCTHOTO MO3Ta).

B wactHOCTH, aHANOT MPOCTAIMKINHA BHIOMPAIOT M3 TPYMIBI TPEIPOCTHHWIIA, MIOMIPOCTA, IIHKAIPOCTa,
nm Oepanpocra, WiIM UX (apMaIeBTHICCKH MPHEMIIEMbBIX colieil. KoHkpeTHee TpenpoCTHHMI SIBISETCS Tpe-
TMOYTHTENBHBIM 151 IPUMEHEHHUS aHAJIOTOM TIPOCTAINKIIIHA.

JnmuTtensHOE NedeHne CyOBEKTOB B TEUEHHE HECKOIBKMX IHEH MOocie TpaHCIDIAHTAI[MH KOCTHOTO MO3Ta
aHAJIOTOM IPOCTAIIMKIIMHA JOJDKHO JIaBaTh B PE3YNIbTaTe YAYYIICHHBIC KIMHAYCCKHE PE3YNIbTATHl B BUJC YIIy4-
IICHUS MPKUBICHUS (T.C. MYTEM YMEHBIIICHUS YHCIa HEOOXOUMBIX KIIETOK M COKPAIICHUS TPOIOJIKUTEIEHO-
CTH aIUTa3uy KOCTHOT'O MO3Ta).

Takum 00pa3oM, B COOTBETCTBHH C KOHKPETHBIM BapUAHTOM OCYIIECTBICHUS JICUYCHUE TIPOBOISIT B TeUe-
HUE 10 MEHbLIEH Mepe MATH IHEH Mociie TPaHCIUIAHTAluU, KOHKpeTHee B TeueHue 1o MeHbluei Mepe 10 aneit,
elle KOHKpeTHee B TeUeHHE 10 MeHbIel Mepe 14 nHeil nmocie TpaHCIIaHTalUH.

B cooTBeTcTBHU C ambTEPHATHBHBIM BapHaHTOM OCYIIECTBIICHHS M300pPETCHUS PaccCMaTpPUBACTCS KOMIIO-
3HIHUS, COAEpIKaIias OUH MIN OoJiee 9eM OJUH aHAIOT MPOCTAIUKINHA U CTUMYJIHUPOBAHHBIC TEMOTIOATHICCKHE
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CTBOJIOBBIE KJIETKH.

AJBTEpHATUBHO B OIPENEIICHHBIX BApPHAHTaX OCYILIECTBICHHS K KOMITIO3UIINY MOKET JJOOABIATHCS CPEICT-
BO, BRIOpaHHOE M3 dHXaHcepa mukimdeckoro AM® (mAM®) wiu nuranaa perentopa npocrarianauHa EP. B
COOTBETCTBUH C OTHEIHHBIM BapHAHTOM OCYIIECTBIICHHUS KOMIIO3UIHS TI0 M300PETEHHIO TakKe MOXKET Colep-
KaTh POPCKOJIHH.

B wacTtHOCTH, KOMITO3UITUH N300PETEHUS SBISTIOTCS (PapMaeBTHIECKUMHU KOMITO3HIIASIMH.

B yka3aHHBIX KOMIIO3HITUSX MOTYT COJEPIKATHCS IOTOIHUTEIbHBIE (hapMaIleBTHICCKH MTPHEMIIEMBIE JKC-
IIUIHAEHTHI (BCIIOMOTATeNIFHBIE BEIIECTBA), M3BECTHBIC B TAaHHOH 00JIaCTH TEXHHUKH.

KonmuecTBo aHanora mpocTalMKIMHA 3aBUCHT OT TEPAIleBTHUECKOTO CPEICTBA MJIM METOJa NMPHUTOTOBIIE-
HUg ctuMyiaupoBaHHeIX HSC. B wactHOCTH, dpeKkTHBHOE KONMYECTBO TPENPOCTHHWIIA JUIS TEPAleBTHYECKUX
BapUaHTOB IPHUMEHEHNUS COCTABISIET 0 MeHbIIel Mepe 1,0 Hr/kr Beca Tena.

Komrmo3umust mo n300peTeHNI0 MOKET BBOJHUTHCS CYOBEKTY JIFOOBIM CIIOCOOOM, MPUMEHSIEMbIM M U3BECT-
HBIM B JIaHHO# oOnacTu TexHuku. KoHKpeTHee obecniednBaeTcsi BHyTPHBEHHOE WM TTOIKO’KHOE BBEICHUE.

VYka3aHHasi KOMIO3UIMS MOXKET HaXOJIUTHCS B (popMe /I epopalibHOTO TpHeMa, BHIOPaHHOM M3 TPYIIIIEI
($hopM ¢ IUTUTENEHBIM BBICBOOOKICHUEM, TAOJIETOK MIIH KaICyJl.

[IpenmecTBytoliee onrcaHNe CTaHET MOTHOCTHIO IIOHSATHRIM HA OCHOBAHWH CIEAYIOMNX pruMepoB. OxHa-
KO TaKye MPUMEPHI ABIIIOTCS JHIIb XapaKTepPHBIMU IpUMepaMy IIPUMEHEHH Ha MPaKTHKE OJHOTO WK Ooiee
BapHaHOB OCYIICCTBICHUS HACTOSINIET0 N300pPETEHH, W X HE CIeAyeT MIOHUMATh KaK OTPaHWIHBAIONINE PAMKH
N300peTeHUS.

IIpuMmepbI
Ipumep 1.
Martepuainsl ¥ METOJIBI
BprlieneHre KOCTHOMO3TOBBIX CTBOJIOBBIX KIIETOK

Hecste mprmeit (C57BL/6) yMepIIBIsuiM CMEIICHHEM MISHHBIX MO3BOHKOB. Tpy0OYaThie KOCTH 3aHHX KO-
HeyHocTel (T.e. OepeHHbIe M OouIeOepuoBbie) OCBOOOAMIN OT MBIIII U COSANHHUTENILHON TKAaHW M ITPOMBUIH
cpenoit RPMI, ucrons3yst mmpui u uriy 27'/, G. KIeTounyo CyCIeH3HI0 0CBOGOIMIH OT BHAMMO COCIHHH-
TEJIHHOU TKaHH, COOpai M TIEPEeHECTH B MEHTPUQYKHbIE pooupku. Kietku coOpanm neHTpudyrupoBaHueM
(1200 06/MuH/~100 g B TEYCHHE 5 MUH) U PECYCIICHANPOBAIH B 3 MiI Oydepa, musupyromiero sputporuts (0,15
M NH,CI; 10 MM KHCOs3; 0,1 MM EDTA, 3nauenue pH ot 7,2 10 7,4). CycneH3uio KIeTOK HHKYOHUpOBAIH B
teuenne 2 muH npu 20°C, a 3atem 4 muH Ha Jbay. [locne storo nobaswim RPMI (10 M) u kimeTkn cobpaim
1eHTPHUBYTHPOBAHHEM H MTOACYHTATH. THITHUHO BHIXOI KIETOK COCTABIIST 3% 107/MBIIIIb.

Knerkn pecycrnienaupoBanmu B neasaom PBS (docdatao-comeBom Oydepe), conepxamem 2% FCS (am-
OpHOHAIBHAS TENAUbsS CHIBOPOTKA) MPH IUIOTHOCTH KIETOK 2,5x10° KiIeTok/Mn, K KOTOphIM JOGABHIM CMeCh
omotuHWIMpoBaHHBIX anTUTeN (Habop "Lineage Cell Depletion Kit" ot Miltenyi Biotec), cogepxarryro JuHHAEC-
neruduaeckue anturena k CD5, CD45R (B220), CD11b, GR-1 (=Ly-6G/C), 7-4 u Ter-119 nipu otaomenun 0,1
M1 pactBopa auTuTen Ha 10° kierok. KileTki HHKYGHPOBAIM ¢ aHTHTEIaMH B TedeHne 20 MUH Ha JIbLY M OCaiIH-
i ueHTpudyrupoBanreM. Ilocie pecyCIeHINPOBAHMS K CYCICH3WH KIeToK nobasmmi (3,3x10° kimerok/mi)
BTOPHYHBIC AHTHOMOTHH-TIOKPBIThIE MUKPOGycHubI (0,2 Mi1/10® kietok, npenocTasnennsie ¢ Habopom ("Lineage
Cell Depletion Kit" ot Miltenyi Biotec), a cMech nHKyOHpoBanu B TeueHue 15 MuH Ha np1ay. [locne atoro obpa-
3en pazBenu B MACS-0ydepe (30 mur), kiaeTku codpanu neHTpu(yrHpoBaHHEM M PECYCIICHIUPOBAIU B 6 M
MACS-0ydepa. DTy cycrieH3HI0 3arpy3miin Ha TpeIBapUTEIbHO 3alpaBlieHHbIe LS KOJIOHKH, KOTOpBIE conep-
JKamu (eppPOMArHUTHBIC YACTHIIBI, TMOKPBITBIC COBMECTHUMBIM C KIIETKAMH IDIACTMACCOBBIM MaTepuaiioM. Kak
MPaBIJIO, MCHOJIB30BAIN TPH KOJOHKHM (2 MJI CYCIIEH3MH KJIETOK/KOJIOHKA). DII0aT colepaji KIETKH, OTpHIa-
TEeNbHBIC TI0 THHEHHOMY Mapkepy (KJIeTKH Lin-), Toraa Kak IMHEHHO-KOMMHUTHPOBAHHBIE KIETKU yACPKIBAIICH
Ha KoJIoHKe. KileTku ocaknamy meHTpuyrupoBaHueM U pecycrieHaAupoBaiu B M PBS.

THUMHAYHBL BBIXOT cocTaBisin 7x10° Lin” KITeTOK/MBIIITb.

®dyopecrieHTHO-aKTHUBHpYyeMast copTupoBka kieTok (FACS-ananmsz)

AHTHTENa, UCTIONb3YeMbIe JJIsI OKpAIINBaHUS MapKepOB KIETOYHOW MOBEPXHOCTH, OBLIH IOIYYEHBI W3
CJIeIYIOINX UCTOYHUKOB: HAOOP MBINTHMHBIX JTHHEHHBIX aHTHTEN ObLT mosrydeH oT Becton Dickinson Biosciences
(BD 559971, comepxaumii B OnorunupoanHoi ¢opme antH-CD3eg, antn-CD11b, antu-CD45R, antu-Ly-
6G/Ly-6¢, antu-Ter-119), apdurHo ounmenHbie KpbicuHbie aHTUMBIIIMHEBIE CD16/CD32 (mouse Feyyyy block,
BD 553142) u QuryopeciieHTHBIN KpacuTenb cTpentaBuauH-autopukonuanuH-Cy7 (crpenraBunua APC-Cy7,
BD554063) taxke 6pumn oT kommanuu Becton Dickinson Biosciences. @ukosputpun(PE)-Cy7-Meuensie aHTH-
mbimmHble Ly6 A/E (=anTren ctBonoBbix kieTok-1 = Seal) PE-Cy7 (xaran. Ne 25-5981-82) u PE-CyS anrtn-
mebimabie CD117 (c-Kit) (katam. Ne 15-1171-81) 6butu ot komnanuu eBiosciences.

Cpasy mocire MACS 1x10° mmneiito-nonoxurensasix (Lint) u orpunarensrbix (Lin-) KIETOK mepeHecii
B FACS npobupku n gepxanu Ha 11y B 50 Mmx PBS. B a1o Bpems cnenyromue FACS antutena passenu (1:50)
u cvemanu B PBS: anti CD16/CD32 ounmennsie (st 61okupoBanust Fe-perientopoB), OMOTHHUIIMPOBAaHHEIC
antu-CD3¢, oumotuHmmupoBannubie anTu-CD1 1b, 6notunnnupoBandsle aHTH-CD45R, OHOTHHWINPOBAaHHBIC aH-
t1-Ly-6G/Ly-6C m OuoruHmiupoBaHHble aHTU-Ter-119, meuensie crpenrtaBugunoMm APC-Cy7, PE-Cy7-
MeueHble aHTh-Sca-1, PE-CyS-medensie antu-c-kit. 9toT Mactep-mMukc (cMmech) (50 MKIT) JOOABISIIH K KaXIOMY
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00pa3ily, KOTOPBIN 3aTeM IEePEMEIIHBATH C IIOMOIIBIO cl1ab0To MOTPAXUBAaHUS U HHKYOHpoBanu rnpu 4°C B TeM-
HoTe B TedeHue 15 muH. [Tocne 3Toro KieTku cobupann neHTpudyrupoBaHueM, npomsiBasu B 2 mi PBS u pe-
cycrienaupoBainu B PBS. O6pa3ns! ananusuposanu Ha npudope FACS Canto 1T (Becton Dickinson). Mcmonbs30-
BaJll YCTAHOBKY JHCKPUMHUHAITMOHHOTO OKHA KaK yKa3aHo najee: "BopoTa" s KUBBIX KIETOK OBLIM YCTaHOB-
JICHBI TIyTEeM PETHCTpaluy MepeaHero u 00KoBoro paccesHus. JKuBbIe KIETKH JOMONHUTEIBHO pa3Indain Ha
OCHOBE IKCTPeCCHH TUHEHHBIX MapkepoB (T.e., CD11b, CD45R, Ly-6G/Ly-6C, Ter-119). D10 naBago Bo3MOX-
HOCTh yCTaHOBJIEHHA "BOpoT" it Lin® KJIETOK, KOTOpPHIE MOTIOTHHUTEIHHO aHAIM3HPOBAIA B OTHOIIEHHUH JKC-
npeccun Sca-1 u c-Kit.
Amnanu3 HakoruieHus [3HJuAM®

Lin™ /Scal’-knetkn uHKyOupoBanu B 1 MI cpefbl Aisl CTBOJIOBBIX KieTok (Stem Span SFEM, Stem Cell
Tech #09650), conepxarueit mo 0,5 Mr/1 GEH3WINMECHUIMIUINHA U CTPETITOMHUIMHA, 0 50 HI/MJ MBIIIMHOTO (ax-
Topa cTBoJOBEIX KiIeTok (MSCF), wenoeueckoro Flt-3, hIL-11 50 ar/mu, m-IL3 (10 Hr/mi) (Bce OT KOMIIAaHUH
PreProTech), 10 mxr/mn agenosunaesamunassl (Roche) u [*H]agennn (Perkin Elmer, 1 mxCi/mn). TIpennky6a-
s TIPO0JDKaack B TedyeHue 4 4 npu 37°C. 3aTteM KIETKH CTPUMYJIMPOBAIIM Pa3HBIMU BelecTBaMu ((opcko-
JIMHOM, TPETIPOCTHHUIIOM M IPYTHMH MPOCTaHOWIAMH; XOJIEPHBIM TOKCHHOM) B TeUeHHe | 4. 3aTeM KIIETKH Ooca-
i neHTpudyruposanneM (5 muH npu 100 g), cpeny yaanmmimm ¥ 0cafoK JIM3UPOBAIH B JensHoU 2,5% Xiop-
Hoit kucnote (0,9 mi), conepxkameit 0,1 MM TAM®, neprxanu Ha TbOy B TeueHue | 9 u HeWTpanm3oBanu 4,2 M
KOH (0,1 mi)). Kietkun, moyioxkutenpHbIE TI0 JTUHEHHBIM MapKepaM, peIBapuTeIbHO HHKYOUPOBaIl aHAJIOTHY-
HBIM 00pa3oM, HO B cpene, coaeprxkaniieir RMPI BMecTo GecCBIBOPOTOYHOM Cpeipl Ui CTBOJIOBBIX KIJIETOK.
AM® u 1AM® paszaenuim ¢ MOMOIIBIO TIOCTIeI0BaTENbHON XpoMaTorpadri Ha KOJIOHKaX, conepkanmx Dowex
AGS50-X8 1 HeHTpanbHYI0 OKHUCH amtoMuHus (12).

Tort (akr, 4TO pa3nu4us MOKHO BHICTH TOJBKO B IPUCYTCTBHU (HOPCKOIUHA, IPEICTABISICT COOOM TEXHU-
YecKyro MpooieMy - 03 TOBBIIIEHHST YYBCTBUTEIBHOCTH (DOPCKOINHOM (T.€. TIPH €r0 OTCYTCTBHH) CUTHAI SIBJISI-
€TCSl HeJIOCTATOYHBIM, YTOOBI BUACTh KAKUC-THOO Pa3Iyus MEKIY pPa3HBIMU COCTUHCHUSMH, T.C. WIOMPOCTOM,
OepampocToM W TPENPOCTUHIIIOM. [IOBBINICHHE YYBCTBHUTEIBHOCTH O3HAYACT, YTO KIIETKU CTAHOBSITCS Oolee
YyBCTBUTEIHHBIMH (CEHCHOWIM3HPYIOTCS) K PEHENTOPHOMY OTBETY, TaK KaK ATH KJICTKH COAEPKaT Upe3BbIuaii-
HO HU3KUH ypoBeHb TAMO.

ITo KOHIIEHTpAITMOHHOHN KPUBOH ((PUT. 5) IS TPEPOCTUHNIIA MOKHO BHIETh, YTO yBenandeHne NAM® sB-
JISIETCS CYIIIECTBEHHBIM 0e3 m00aBieHus1 (OPCKOJIMHA.

TpaHcmmaHTaIus KOCTHOTO MO3Ta

M30reHHBIX MBIIEH-PEIUITIMEHTOB TIOIBEPTaiN JICTATbHOMY OOJydeHHI0. Eciau 3TUX MBIIEH HE CracTH
MyTeM BHYTPHUBEHHOTO BBEJCHUS T€MOTIOATHIYCCKUX CTBOJIOBBIX KJIETOK, OHH IOTHOAIOT B TCUCHUE MTEPBBIX IBYX
nenens. Lin™ (Scal” u c-Kit") reMonosTuueckue cTBONOBbIE KIETKH GBUIH NPUTOTOBIEHHI, KAK OMKMCAHO BHIIIE, H
OBUTH TIpEIBAPUTEIBHO 00pabOTaHBI €X ViVO B OTCYTCTBHE U MPUCYTCTBUU 10 MKM TpenpocTHHMIA, KOMOMHA-
n tpenpoctrHmI +30 MkM ¢dopckonus (FSK), 10 mxr/mn xonepHoro Tokcuna B Tedenue 1 4 npu 37°C. Ilo-
cie sToro Kietkn (3x10°/MbIIb) BBOAMIM Yepe3 XBOCTOBYIO BeHy. I101CUeT JEHKOLHTOB MPOBOIHMIH C TIOMO-
upio FACS. IMoacueT neiikoluToB NPOBOIWIN KaxKable 5 qHEH, HaunHas ¢ 9 AHA (Korjga KOJIMYECTBO JIEUKOLIU-
TOB OBLTO ~1 1/).

PesynbraTs!
O4HCTKA TEeMOITOITHYCCKUX CTBOJIOBBIX KIETOK

Hcnons3oBanne metona Ha ocHoBe MACS 103BOMISIeT yAepKaTh MOJIOKHUTENBHBIC TI0 IMHEHHBIM MapKepam
(Lin") KJIeTKM Ha MAHUTHBIX YAaCTHIAX M JA€T BO3MOKHOCTH BBIIENEHHs KIETOK, OTPHIATENBHEIX 10 THHEHHBIM
Mapkepam (Lin’): CBOWCTBa KJIETOYHOW MOMYJSIMHA OBLTH oXapakTepuzoBaHbl mpu mnomomu FACS. MACS-
3a7eprkaHHas TTOIYJISINS KIICTOK JEHCTBUTENHHO ObITa oOoramieHa KIeTKaMH, KOTOphIe OBITH OKPAIeHB! JINHEH-
HO-CeNM(UIECKUMU MapKepaMHy ¥ ObLIH JIMIIICHBI perienTopa cTBOJOBBIX KieTok c-Kit/CD 117 (dur. 1).

B mpoTHBOIOIOKHOCT 3TOMY, KIIETKH, BRIICIICHHBIC U3 JJF0aTa KOJIOHKH, IPEUMYIICCTBEHHO ObUTH 00Ha-
PYKCHBI B BEpXHEM JICBOM KBaJpaHTE, T.C. OHU IOKa3bIBAIM BBICOKUI ypoBeHb c-Kit u Obutn mumensr APC-
Cy7-A ¢dayopecrieHIIny, 94TO CBHACTEIHCTBOBAIO 00 UCTOIICHUH JTHHEHHBIX MapKepoB (¢ur. 2).

[Momy Ay KIETOK AOTIOHUTEIHFHO OIICHUBAIH ITyTEM JBOWHOTO OKpammBanus U c-Kit u Sca-1 (aHTHTCH
CTBOJIOBBIX KJIETOK-1): JTMHEHHO-TIONIOXKUTEIBHBIC KJICTKH OBLTH JTUIICHBI 3TUX IBYX MapkepoB (¢ur. 3A), B TO
BpeMsl KaK JIMHCHHO-OTPHIIATeNIbHAS (DpaKIHs dKCIPEcCUpoBaia BeicOKHe ypoBHH c-Kit mmu couetanus c-Kit u
Sca-1 (¢wur. 3B).

Hakomrenne mukmmaeckoro AM® B knetkax c-Kit™ i Scal”

ITyn a/lcHUHOBBIX HYKJICOTHIOB 'éMOIIO3THYECKHX CTBOJOBBIX KiIeTok (c-Kit' u Sca-1" momymsmus, cMoT-
pu ¢ur. 3B) Merabomnudecy mometrn [ H]aJeHHHOM U MPOBEPHIN HX OTBET HA TPEIPOCTHHHI H APYTHE arOHH-
CTBI TIPOCTATTIAHAMHOBOTO perenTopa. [I0CKOJNbKY 3TH KIETKH MOKa3bIBAIOT BeChbMa YMEpEeHHbI MAM®-0TBeT,
(hepMeHT CEeHCUOMITM3UPOBAIIN ITYyTEM HCITOJIb30BaHHS (HOPCKOIMHA. DTOT AUTEPIICH CBSI3bIBACTCS B TICEBAOCYO-
CTpaTHOH 1menu Mexny karanuruaeckumu Cl u C2 qoMeHaMu aJIcHUIATIIMKIIA3El U IENaeT pa3IndHble H30¢op-
MBI (hepMeHTa O0Jiee JIeTKO pearnpyrmuMu Ha ctumynupytonmit G 6enok Gas (13-15). Kak BugHo u3 ¢ur. 4,
TPETPOCTHHIWII, OEPaNPOCT M WIOMPOCT KaK TAKOBEIC (per s¢) BhI3BIBANIN YMEpEHHOE HakomieHne TAM®, cpas-
HUMOE I10 BEJTMYUHE C HAKOIJICHHUEM, BEI3BaHHBIM (opckomrHoM 30 MKM. OHAKO B cOUETaHUH ¢ (HOPCKOIMHOM
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TPENpPOCTUHUIN BBI3bIBAN yBenuueHue ypoBHs BTAM®, mpeBocxonsiee yBenuueHue, BersBanHoe [P-(I mpocTano-
W) perenTop-creupUIecCKUMI COSAMHEHUSIMU HIIOTIPOCT U OepanpocT. DTO MOKHO OOBSCHUTD, €CITU TIPHHATDH
BO BHMMaHue niefictBue Tpenpoctramia Ha EP(E mpocranowmn)-pernientopsr (10). TpenpocTHHAN BBI3BIBAT 3aBH-
CUMOE OT KOHIIeHTpaIuu HakoruieHne TAM® B npenenax ot 0,1 go 10 MxkM (dur. 5). 3nauenne ECsy Haxomu-
nock B pezienax 0,3 MKkM. TPenpoCTHHIIT OKa3aicsi HeCIIOCOOHBIM MOBBICHTh ypoBeHb TAM®D B Lin' dpakuun
TEMOTIOATHYECKHUX KJIETOK (JJaHHbIE HE ITOKA3aHBbI).
BoccTranoBneHne KOCTHOTO MO3Ta TeMOIIO3THIECKUMHU CTBOJIOBBIMHU
xinerkamu (Lin', c-Kit", Scal")

JletanbHO O6GITydeHHBIX MBIIIEH BOCCTAHABIMBAIN C MOMOIIBIO BHYTPHBEHHON MHBeKImeil 3x10° Lin,, c-
Kit', Scal” knetok. KonnuecTBo NEHKOIMTOB HAUMHANO YBEIMYMBATHCS C CAMOIO HU3KOTO YPOBHS Ha 9 JeHb
MEJUICHHO YBEJIMYMBAJIOCH B TEUCHUE ITOCIEAYIOINX HECKOJIBKUX HEZeb. Y pOBEHb JeHKOUNOB B aeHb 60 mocie
WHBEKIUU TEMOIMO3THYECKAX CTBOJIOBBIX KJIETOK OBLT BHIOPaH B KaUeCTBE PEIICBAHTHON KOHEYHOM TOYKH, TaK
Kak yepe3 60 qHeH MUPKYIUPYIONIHE JICHKOIIMTHI MOTIIH MIPOIYIIUPOBATHCS TOJIBKO MPHKUBIIAMHUCS TEMOMOITH-
YECKHMH CTBOJIOBEIMH KiIeTKaMu. Kak BUIHO Ha (ur. 6, MBIIIN, HHBCIIMPOBAHHBIC TIPEABAPUTEIHLHO 00paboTaH-
HBIMH TPEIPOCTUHIIOM TEMOIMOITHYECKUMH CTBOJIOBEIMH KJIETKAMH, MMEJIH CYIICCTBCHHO OOJice BBICOKHE
YPOBHH IHUPKYJIHPYIOMUX JCHKOINUTOB, YeM IOIYyYHBIIHE 00pabOTaHHBIE HOCHTEIIEM T'€MOIIOATHYCCKHE CTBO-
noBsie kieTkH (p<0,05, t-kpurepuit CThroJIeHTa JUIsT HETIApHBIX JTAHHBIX).

B kauecTBe HOMOTHATEIFHOTO KOHTPOJIS KHBOTHBIM HHBEIIUPOBATIH

(i) xmeTkn, oOpaboTaHHBIE XOJIEPHBIM TOKCHHOM, TMOCKOJBKY OH sIBIIsieTCss HanOoliee d()(PEKTHBHBIM U
cToikuM aktuBatopoM Gas,

(i) popckoMHOM, TOCKOJBKY, KaK yKa3aHO BBIIIE, OH HETIOCPEICTBEHHO aKTHBUPYET M30(POPMBI aJIeHH-
JATIUKIIA3H,

(1) komMOMHaIEH (POPCKONMHA U TPETTPOCTUHIIIA.

O4eBUAHO, YTO TPEMPOCTHHIII OBLT Takke dPPEKTUBEH B KAUECTBE MOJIOKUTEIHLHOTO KOHTPOJIS KaK M XO-
JIEPHBIA TOKCHH, KOTOPBIH, KaK OBUIO YCTaHOBJICHO, sIBIIsieTCsl 9 (EKTHBHBIM €X Vivo BozaencTBreM (1,2).

Ipumep 2.

BrigeneHre KOCTHOMO3TOBBIX CTBOJIOBBIX KJIETOK

Meimieit C57BL/6 u B6SJL 3a0uBanu ¥ BEIACISIN KOCTHOMO3IOBBIE CTBOJIOBBIE KJIIETKH, KaK OIMNKMCAHO B
npumepe 1.

[IpenBapuTensHas 00pabOTKa BBIIEIICHHBIX CTBOJIOBBIX KJIETOK in Vitro

KocTHOMO3TOBBIE CTBOJIOBEIE KIETKH, OMydeHHBIe OT Mbimed C57BL/6 wnu C6SJL, nmpeaBapuTeTbHO 00-
pabarpBanm in vitro XonepHbiM TokcuHOM (CTX) mmm komOuHarmed tpenpoctuHui-+dopckonud (FSK), u
CTBOJIOBBIC KJIETKH TTomeTnin Ly5.2 mmm LyS.1.

B mepBoM 3kcriepuMeHTe KOCTHOMO3TOBBIE CTBOJIOBBIC KieTkH oT C57BL/6 mbimeit mcmonb3oBany 6e3
TIpeIBapUTELHON 00pabOTKH, a CTBOJIOBBIC KJIETKHA MoMeTHau LyS5.2. KOCTHOMO3TOBbIE CTBOJIOBEIE KJIETKH OT
C6JL Obutm mpeaBapuTenbHO 00paboOTaHBl in Vitro XOJEPHBIM TOKCHHOM WJIH KOMOWHAIMEW TPEempOCTH-
HWI+(QOPCKOIIMH, a CTBOJIOBBIE KIETKH romeTmim LyS5.1.

Jna cpaBHUTENBHBIX UcclenoBaHui cMmech kieTok 1:1 Ly5.1+ u Ly5.2+ BBogumu MblaM IMyTeM TPaHC-
TUTAHTAIMK KOCTHOTO MO3Ta, M ¢ CaMOT0 Havaja ObUIO M3MepeHo cooTHomeHne Ly5.2 u LyS.1 momoxurenbHbIX
KJIeTOK KpoBH. [lanee uepe3 16 Henenp mocie TpaHCIUIAHTAIIMKM KOCTHOTO MO3ra ObLT M3MEpeH pocT (pa3pacra-
HHE) KICTOK KPOBH. Pe3ynpTaThl Moka3aHel Ha (GUr. 7, Ha KOTOPOH SCHO BUIHO, YTO MPEIBAPUTEIHLHO 00pabo-
tanHbie TpenpocTuamIoM/FSK kmetkn (Ly5.1+) moka3piBatoT 3HAUUTEIHHO YBEIHUEHHOE pa3pacTaHue 1Mo CpaB-
HEHUIO C HeoOpaOOTaHHBIMY KJIETKAMH U KJIETKaMHU, peaBaputTenbHo oopadotanaeiMu CT.

Bo BTOpOM dKcIieprMeHTe KOCTHOMO3TOBBIC CTBOJIOBBIE KiteTk oT C57BL/6 mpenBapuTenbHo 0OpadboTanu
in Vitro XOJEpHBIM TOKCHHOM WM KOMOHWHAIMEH TPEenpOCTUHMIH(POPCKOINH, & CTBOJIOBBIE KIETKH IMOMETHIIN
Ly5.2. KoctHOMO3TOBBIE CTBOJIOBBIE KieTkd OT CO6JL Mmbrmel, momeueHHsie Ly5.1, ucmonp3oBany 6e3 Kakoi-
MO0 TpeIBaPUTEIHLHON 00paOOTKH.

U B 3TOM cydae A cpaBHUTENBHBIX HccaeoBaHui cMech kineTok 1:1 Ly5.1+ u Ly5.2+ BBoauu Mbliam
MyTEeM TPaHCIUIAHTAIMU KOCTHOTO MO3ra, M ¢ CaMOro Havana ObUIo m3MepeHo cooTHornenue LyS.2 u LyS.1 mo-
JIO)KUTETBHBIX KJIETOK KpPOBH. 3aTeM uepe3 16 Henesb mociie TpaHCIUIAaHTAI[Md KOCTHOTO Mo3ra ObUIO M3MEpEeHO
pa3pacraHue KIETOK KpOBH. Pe3ybTaThl moka3aHbel Ha (Ur. §, rie BHOBb SBHO BHIIHO, YTO NMPEABAPUTEIBHO 00-
pabotannsie TpenpoctuHmioM/FSK knetku (Ly5.2+) moka3pIBarOT 3HAYUTENBHO YBEIMYCHHOE pa3pacTaHUe Mo
CPaBHCHHIO ¢ HEOOpaOOTaHHBIMU KJIETKAMHU M KJIETKaMU, mpensaputesibHo oopadotanusiMu CT. Takum oOpa-
30M, MOYKHO BHIETH, 4TO 3 (PeKT TpenpocTHHMIA U (HOPCKOIMHA HE 3aBUCUT OT WCTOYHHKA IPOUCXOXKICHHS
KJIETOK KOCTHOT'O MO3Ta.

Takum o6pa3zom, KOMOMHALINS TPEIPOCTUHIUIA U (HOPCKOIMHA YBEIMYHUBACT NMPIDKUBICHNUE T€MOIOITHYE-
CKHX CTBOJIOBBIX KJIETOK M SIBIIICTCS CTOJb K€ WIH Jaxe O0osee 3pPeKTUBHBIM, KaK W IpeaBapUTeIbHas o0pa-
60TKa XOJIEPHBIM TOKCHHOM.
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OOPMVIIA U30BPETEHUA

1. Crioco06 ex vivo mpeaBapuTeNbHON 00pabOTKHM TeMOMOATHYECKUX CTBONOBEIX KieTok (HSC) mns ymyd-
HICHHS TPIKUBIICHUS] TEMOTIOATHYECKHIX CTBOJIOBBIX KJIETOK, BKITFOUAIOIINI CIIEAYIOIHE CTAANN:

a) rmosryueHne o0pasia, CoAEPIKaIIero reMOIO3THIECKHE CTBOJIOBBIE KIICTKH;

b) CMCIIIMBAHNUEC YKAa3aHHOT'O 06pa311a 10 MEHBIIIECH MEpe ¢ OAHUM aHAJIOIrOM MNPOCTAIIUKIINHA, BI)I6paHHI>IM

U3 I'pynmnel, COCTOS[HIeﬁ 13 TPEIPOCTUHUIIA, NJIONIPOCTA, HUKAIIPOCTA UIU 6epanpOCTa Ui ux (bapMaHeBTI/I‘IeCKI/I
MMpUEMIICMbIX coneﬁ, BMECTC C q)OpCKOJ'II/IHOM, rae COOTHOMICHHE aHaJiora MpOCTAllMKINHA U (bOpCKOJ'II/IHa COo-

CTaBJISACT 1:3, JJIA TIOJTYUCHUS CMCCH;
C) I/IHKy6I/IpOBaHI/Ie yKaSaHHOﬁ CMECH B TCUCHHC NI€pHOJa BPEMCHHU, JOCTATOYHOI'O JJII CTUMYJIUPOBAHUA G
aJ'IL(l)aS-HyTI/I nepeaavyun Curiaja B YKa3aHHbIX KJICTKaXx.

2. Cnoco6 1o 1.1, TOTOTHUTENFHO BKIFOUAIOIINH BbIICICHUE CTUMYIHMPOBAHHBIX KIETOK.
3. Croco0 1o 1.1 niu 2, B KOTOPOM yKa3aHHBIH 00pa3elr ABISETCS KOCTHBIM MO3TOM.
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4. Cnoco6 1o 1.1 uinu 2, B KOTOPOM YKa3aHHBIC CTBOJIOBBIC KIICTKH TOIYYalOT U3 MMyTIOBUHHON KPOBH, HO-
HOPHOTO KOCTHOTO MO3Ta HJIH TUTAIICHTEI.

5. ®apmarieBTHYECKAs] KOMIO3UIMS T yiny4inenus nprxusienus HSC nocne TpaHCIUIaHTAIMK y TAlu-
€HTOB C 3a00JIeBaHMSIMHU KOCTHOT'O MO3ra, BKIFOUAIOIAs 10 MEHBIIIEH Mepe OJWH aHAJOT MPOCTAUKINHA, BbI-
OpaHHBIN W3 IPYIIIBI, COCTOSIIEH U3 TPETIPOCTUHIIIA, WIIOTIPOCTa, [IMKAIIPOCTa WK Oeparpocta Wik ux dapma-
LEBTUYECKH MPUEMJIEMBIX COJIeH, BMecTe ¢ (DOPCKOIMHOM, U CTUMYJIHUPOBAHHbBIC T€MOIMOITHIESCKUE CTBOJIOBBIC
KIIETKH, TIOTy4eHHBIE CTIOCOO0M 110 JTF000MY 13 Tt 1 -4.

6. Komnozunust 1o 1.5, u3rotoBieHHas B opMe s BHyTPUBEHHOTO BBEJICHUSL.

7. I[lpuMeHEeHNE KOMIIO3HIIMH TI0 1.5 JUTs JICUYSHHS WHAUBUAIYYMOB, CTPATAIOIINX OT 3a00JICBaHUS KOCTHOTO
MO3ra.

8. [Ipumenenue no 1.7, B KOTOPOM 3a00JIeBaHHE KOCTHOTO MO3Ta MPEICTAaBIACT COOO0M JIEHK03, TeMOTIIO-
OMHOMATHIO, HapyIIcHUE QYHKIIMHA HEHTPO(PHUIBHBIX TPaHYJIOMUTOB WK 3a00JICBaHHUS KOCTHOTO MO3Ta, BhI3BaH-
HBIC XUMHUOTEPAITHEH WK 00TydCHUEM.

9. IlpumeHnenwue mo Jr0O0MY U3 1.7, §, Te KOMIIO3UIIHS HCIIONB3YETCs MOCIE TPAHCIUIAHTAIMH KOCTHOTO
Mo3ra.

Q1-1 Q1-2

210410!0- Zo v nocnelM
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