TpaguumnoHHbIe MeTofbl NeveHns HenpobnacToMmel, 06ny—
YeHune 1 Tepanua TeEMO30MOMUAOM, ANMUMUHUPYIOT OMyXone—
Bble KNETKN—MpeALlecTBEHHNKW, COCTaBNAOLLME OCHOBHYIO
Maccy 0Mnyxomnu, 1 He 0Ka3bIBaKOT 3HAYUTENBHOMO BAVAHWA Ha
nyn OCK. B ocHoBe pesncteHTHocT OCK K noHuaunpyoLlein
pagvauuun nexut 6onee BbIpaXeHHas U NPOACIXUTENbHANA
aKTMBauua peakumn penapaumu. icnonesya MHrMGUTOp Ku—
Ha3 Chk1 n Chk2 (DBH]), koTopble NpenaTcTBYOT BXOXAEHNIO
KneTkn B S—chasy 0o okoH4aHus penapauun, Bao S. et al. go-
6unucb 3Ha4MTenNbHOro yBenuyeHns YysctemutensHoctn OCK
K y—-061ny4eHuio.
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CpaBHeHI/Ie OHKOIN'eHETUHECKOI' O rnorteHunarsia
KVJIBTUBUPOBAHHBLIX MYJIBTUNOTEHTHBLIX ME3EHXNMAJIbHbIX
CTPOMaAJlbHbIX KIIETOK KOCTHOINO MO3ra MblLLIN N HEJIOBEKA

Nnpn NX CUCTEMHOM BBEOEHNN

MynbTUNOTEHTHBIE ME3EHXMMAarbHbIE CTPOMasbHbIE KIeT—
k1 (MMCK) kocTHOro Mo3ra cHMTatoTCs OfHMMM U3 CaMblIx Nep—
CMEeKTUBHbIX KAHOWAATOB HA MUCMONb30BaHME B KIMMHUYECKNX
uenax. OgHako Bce Yalle cTanv rnosasnsaTbCA CooBLLEHNA 0 TOM,
4TO M3mMeHeHus, npovcxodsaime ¢ MMICK Bo Bpems gnntensHo—
ro KynbTVBMPOBaHUA, 06ecneYnBatoLLEero UX 3KCNaHCWo, MoryT
NpYBOOMTL K CMOHTaAHHOW OMyXoneson TpaHcdhopmaumn. Takme
3KcnepuMeHTb! Bbinn NpoeefeHbl ¢ MIVICK, BbieneHHbIMN 13 Ko—
CTHOMO MO3ra W XXMPOBOM TKaHW MbILL 1 Yenoseka [1-31.

B HepasHen paboTte, onybnukoBaHHOWM B OHNaH—BEPCUN
xypHana Stem Cells, aHrnunckrne nccnegoBaTteny Brnepeble
CpaBHMBAKT OHKOrEHETUYECKMI NOTEHLMAN MbILLUMHBIX U Yeno—
Beyecknx MMCK in vivo. B akcnepvMeHTe NpoBoavnoch Bblae—
neHme MMCK 13 KOCTHOMO MO3ra MblLLEN 2—X Pas3HbIX JIMHWI C
nocnegytoLLen CUHreHHon TpaHcnnaHTauven. Obpasubl Yeno—
BEYECKOro KocTHOro mosra 6einu nony4yeHsbl ot Stem Cell
Technologies (Stem Cell Technologies, Vancouver, Canada), kpo—
me Toro, MMCK 4yenoBeka Takxe 6binv BblgeneHs! 3 06pasuos
thetanbHom kpoBw Yenoseka 10— Hepgenu rectaumn. Bee nony-—
YeHHble KynbTypbl Bbiny TpaHCHOPMUPOBaHbL! TIEHTUBUPYCHBIM

BeKTOpOoM, HecyLLmm mapkép (GFP). Ons onpegeneHna xpomo—
COMHbIX @aHOManuin KapuoTUNMPOBaNU KyNbTypbl, AOCTUILLME
80% KOHNHOEHTHOCTN.

Mpy MccnepoBaHWMM KapMoTUNa MbILLIMHBIX KINEeToK Ha 4 1 5
naccaxax (Ha MOMeHT TpaHcnnaHTaumm) 6binn obHapyXeHbI
MHOXXECTBEHHbIE XDPOMOCOMHbIE abeppaLuum, USMEHEHUS X KO—
nunyecTsa. VIHTepecHo, YTo y YenoBedeckmx MMCK nopgo6HbIx
n3ameHeHu obHapyxeHo He 6bino. Ha nepsble cyTky nocne an-—
norenHHon nepecapgkn MMCK Mbiwun, Ha cpesax nérkux 6bino
obHapyxveanu 0,45% n 3,2% ceeTtawmxca (GFP+) kneTok, oT
obLuero konm4ecTBa KNeTok Ha cpese. [pakTnyeckn Bce obHa—
PY>XEHHbIE KNETKM HaXoAUNMChb B MPOCBETAaX NEra4HbIX Kanunns—
poB. OBHapyXeHHbIe KNEeTKN He 3KCMpPECCMpoBan MapkepoB
neroyHoro anutenus (TTF-1 unn AE1 /AE3) n He audbchbeper—
LMpoBan1Ccb Nnof Bo30eCTBUEM MUKPOOKPYXKEHUS.

Ha cenbMon feHb nocne nepecapku Ha Cpesax NIerkoro yxxe
0bHapyXxunBanu KpynHble o4arn nponudepaumm OHOPCKUX
kneTok. [py 3ToM apXMTEKTOHMKA NEro4HOro anuTenmsa 1 Hop—
ManbHasi OpraHM3auunst TKaH 6binn 3HaYUTENBHO HapyLUEeHbI
nepecaxeHHbIMU knetkamn. Ha 14 geHb HoBoobpa3oBaHuA
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HanoMUHaNM NPYMUTUBHYHO KOCTHYO TKaHb 1 NO3UTUBHO OKpaLUn—
BanMCb Ha MapKEpbl — KonnareH 2 v annsapuH KpacHbIn. Onyxonu
NpofomKany pacTu, 1 Ha 28 AeHb CBETALLMECH KNETKMN 06Hapy—
xuann B 40-60% nnowwagm ot obLuen TkaHu nerkoro y 6 na
12 mbiwen. NopgobHble obpa3osaHns He Bbiny 06Hapy>XeHb! B
cepAue, NoYKax Unm neYeHu.

VHTepecHo, 4TO Npu TpaHCNNaHTauUMn KNeToK OT MbILIen
nuHumn Rosa26-LacZ cybnetansHo 06ny4eHHbIM peuunmeHTam
nvHun BI6 /129 Hun B ogHOM cnyyae He 6bino 3adikcrpoBaHo
obpasosaHve onyxonen. Takum 06pa3om, NPeanonoxXmTens—
HO, BO3HWKHOBEHWE HOBOOBpa30BaHWi BO MHOMOM 3aBUCUT OT
MNHUN XMBOTHBbIX (KaK [OHOPOB KIETOK, Tak U peLunmMeHToB).
Npu nepecagke knetok oT Rosa26-Lac Z netanbHo 06ny4eH—
Hbim NOD/SCID onyxonu 6binn o6HapyXeHbl NULLb B OAHOM
crny4ae n3 gesdaTu.

Yenose4veckne MMCK, BbigeneHHble 13 KOCTHOr0 MO3ra vUnm
dheTanbHOM KPOBW, KYNbTVBMPOBaN/ B aHanorn4HbIX yCroBusXx,
a [Ana TpaHCnnaHTaumMmn Ucnonb3oBany KNeTkn Ha 6 n 7 nacca-
ax. [NpepsapuTensHo 06nyYeHHbIM Mbiiam NOD /SCID BBogunm
BHYTPMBEHHO Takxe Asa munnmoHa MMCK. Hu B ogHom cnyyae
HW Ha OOHOM M3 CPOKOB MCCNefoBaHns He Bbino 0bHapyXeHo
CX0fHbIX OnyxonenofobHbIx 06pasoBaHnii, @ KoNMYeCcTBO CBETA—
LLIMXCA KNETOK CO BPEMEHEM CHMXanoch. Takum obpasom, He
6bIN0 3aiMKCMPOBAHO ANUTENLHOMO MPYXKUBAEHUS KINETOK B
TKaHAX MbILLIEN.

ABTOpbLI OMNCBIBAIOT MUrPaLIMIIO 1 CPaBHUBAKOT AVHAMMKY MpU—
XUBNeHns 1 andrchepeHUMpoBKN MbILLWHBIX U YENOBEYECKNX
MMCK B napeHxvmMe Nerkvx npu nx CUCTEMHOM BBEAEHUN. YXXE B
TEYEeHVIe NEPBbIX CYTOK KNETKN MUMPUPYHIOT B Nerkve n ambonnamn-—
PYHOT NEero4vHble Kanunnapsbl. B npoTrBononoXxHoOCTs oxmnagaemon
andchepeHUmpoBKe nof BAvaHUEM MUkpookpyxenns, MMCK
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LEMOHCTPVPOBani OCTEOreHHbIN theHoTVN 1 hopMmpoBani ony—
XoneBuAHbIE Y3ENKKW, HanoMVHaLLME Ae30praHM30BaHHY0 KO-
CTHYIO TKaHb 1 0cTeoCcapkoMy. [loka3aTensCTs 3noKa4eCcTBEHHO—
ro NepepoXXAeHVs M CTMHHOO OMyX0NeBora nNpoLiecca (Takumx, kak
aTynNnU4HbIE SAPa, ONyXorneBbIl HeKpo3, cnaboandithepeHLmpoBaH—
Hble 30HbI) aBTOpbI He obHapyxwunu. OgHako nopaxkeHus BLICTPO
pacnpoCTPaHANNCh 1 paspyLLany Nero4Hyo NapeHxymMy 1 Nnpreo—
AVN K CMEPTU XMBOTHBIX K 28-My AHI0 Mocne TpaHcnnaHTaLmm.

dopMMpoBaHMe Takux oMyxonemy, KaKk cHMTaT aBTopbl
CTaTbW, ABNSETCHA XapaKTePUCTUKON TonbKo MbitnHbix MIMCK.
Tak, B aHanorn4HbIx 3KCneprMeHTax ¢ YenoBeYecKMMUN KneT—
Kamu Npu NoxXoxem pacnpeaeneHn Habnoganm nx NonHoe nc—
4Ye3HOBEHME M3 Nerkmx co BpemeHeM. Takmm obpasom, paboTa
BHOBb CTaBWT Nopf Bonpoc naeHTn4HocTs MMCK 13 pasnmyHbix
NNHUIA XMBOTHBIX M OT pasHbix B1AoBs. OgHako, nccneposarten
He AaloT 06bACHEeHUs MO[O6HBLIM BYAOBbLIM PasnnymaM.

To4HbIN MexaH3M 06pa30oBaHMsA OMyXoNeBUAHbIX CTPYKTYP
npefcTouT packpbiTe B Byayulem. OgHako ToT dhakT, 4to MMCK
MbILLIE CNoCo6HbI NprobpeTaTh 3HaYUTENbHbIE XPOMOCOMHbIE
abeppauum Npyn NACCUPOBaHUM B KyNbType TENepb YyXe He Bbl—
3blBAET COMHEHWA. TeM He MeHee, flaHHbIE 0 CNOCOBHOCTY Ye—
nose4eckmx MMCK k cnoHTaHHOM OHKOreHeTUYeCcKon TpaHc—
dhopmaumm B KynbType, MPUBOAUMbIE Pa3NMYHLIMX Fpynnamu,
BECbMa NPOTMBOPE4UBSI.

B cBa3u c nepcnekTBom KnuHn4eckux ncnoiradnin MMCK,
BO3HMKAET Cepbe3Han HeobxoanMocTb B pa3paboTke cTaH—
[ApTOB 1 NPOTOKOMNOB MCCNEA0BaHNA KINETOK Ha NpefMeT OHKO—
reHeTn4yeckon 6esonacHoCTV Nepeq nx BBegeHemM. bes comHe—
HYA, Takne paboTbl AOMKHbI NPOBOAUTLCH C MCNONb30BaHNEM
XPOMOCOMHOr0 aHanmsa U 0fQHOBPEMEHHOW NPOBEPKM Ha Crno—
COBHOCTb K OrMyxonesomMy pPoCTy.
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[ emonoatuyeckasa amepeHUMpoBKa 1N TEPaANeBTUYECKNIA
NOTEHUMAN YHUMapEHTHbIX NapPTEHOreHEeTUYECKMX
3MBpPUOHanbHbIX CTBOMNOBbLIX KNETOK

3mbpuroHanbHble cTBonosble kneTkn (3CK) n nx gepueathl,
nosly4eHHbIe U3 NapTEHOreHeTMYeCKX 3MBprOHOB, paccmaT—
pVIBAIOTCA Kak OAWH U3 anbTepHATUBHBLIX UICTOYHWKOB KNETOK 1A
ayTonorMyHom naumeHT—cneumtmnyHon KNneToYHon Tepanmm.
lNapTeHoreHeTU4eCKNE 3MBPUOHLI HE CNOCOBHLI HOPMarbHO
pasBMBaTbLCA ganee MMMNIaHTaunMoHHOro nepuopa Benen—
CTBWE HapYLLUEHWNS 3KCMPECCUN UMMPUHTUPOBAHHBIX FTEHOB, HO
npeavMnnaHTaunoHHOe pasBUTUE Y HUX, KaK MpaBuno, He
nameHeHo [1]. bonee Toro, B XMMepHbIX XUBOTHbIX (COCTOALLMX
N3 KNETOK Pa3HOro NpPOWCXOXAEHUS 1 reHoTMNa) 3TN KNeTkn
BCTPaMBalTCA B TKaHb U OyHKUMOHMpPYIOT [2, 3], Ho HapyLle—
HMEe 3KCMPECCUN MMMPUHTUPOBAHHbIX FfEHOB NPUBOAUT K Aedhek—
Tam pasBuUTHS.

Sigrid Eckardt n konnerun 13 University of Pennsylvania,
MCMonb30Bany MeToAMKY Tak Ha3blBAEMbIX YHUMAPEHTHbIX
NapTEHOreHeTM4eCkUX 3MBPUOHOB U UCCNEeN0Bany BO3MOX—
HOCTb MPVIXXMBIIEHWNS CTBOJIOBbIX KINETOK, BbIAEMNEHHbIX N3 3TUX
3MBPUOHOB, BO B3POCHOM OpraHn3Me.

YHMNapeHTHble NapTeHoreHeTnyeckune nuHum 3CK 6binn no—
ny4eHbl METOOM NEPEHOCa NPOHYKITEYCOB: B aHOPOreHETUHECKME
3UroThl Bbi NEPEHECEH MYXXCKOM MPOHYKIIEYC BMECTO XXEHCKOro
1, Hao0BOpPOT, B M’MHOrEHETUHECKNE 3UMOTbl — XEHCKMN BMECTO
MYXCKOro. 13 Takux 3urot 6binn BblpalleHbl MMHWUKW, KOTOpbIe
MCMoMNb30BannCh Ast MHbEKLMU KIETOK B HOPMarnbHyk 6nac—
ToumcTy. Co3paHHble TakuM 06pa3oM XMMepHble aMBPUOHbI
passuBanvck o 14 gHen.
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