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V13 «0TpeMOHTUPOBAaHHBIX» KOMKHBIX
KJIETOK BbIPACTaIOT 3J10POBbIE MBIIIIN

Hemengne yyeHbie JOOMICH ycIiexa B T€PAIn

C ICII0JIb30BaHMEM CTBOJIOBBIX KJIETOK — I3 KOKHbBIX
KJIETOK 0OJIbHBIX MbIIIEIl OHN CO3IaJIN 30POBBIX
sknBoTHBIX. Ha ciaenyroiiem sramne ydeHbie
COOUMPAIOTCS MPON3BECTU KJIETKU MEYEHU IS
U3JIe4eHNsT 00JIbHBIX MOAONBITHBIX KIBOTHBIX,
MUIIIET HEMEIKIIT ;KypHaJ Spiegel.

Tak Ha3bIBaeMble NHOYLMPOBaH-
Hble MIIOPUMNOTEHTHbIE CTBOJOBbIE
kneTku (iPS) nony4aroT M3 KNeTok
Tena HanpaefeHHbIM Nepenporpam-
MupoBaHueM. M3 atmux noaroTos-
NEHHbIX CTBOJIOBbIX KJ1IETOK Y4eHbIe
MOryT BblpalliMBaTb pasfnyHble
KneTkun Tena. Mpun 3ToM HeT 3Tn4e-
CKMX NPO6neMm, KOTOpble NOSBMSAIOT-
CS1 NPV UCMOJb30BaHMN CTBOJOBbIX
KIeTOK aM6proHa.

Llenb mnccnepoBartenen CTBOSIO-

BbIX KIETOK $ICHA: BO3MOXHOCTb
YCTPaHUTb reHeTUYECKMEe feeKThbl
nauneHTOB € NMOMOLLIbIO iIPS-KneTok.
YyeHbIM 13 MioHcTepa 1 MaHHoBepa
yAanocb MNpOABMHYTLCA eLe Ha
OfIVH Luar no NyTu K aTon uenu. To-
6unac KaHtuy n ero konneru m3 Un-
CTUTYyTa MOMNEKYNAPHOWM 6romeau-
unHbl Makca-lnaHka B MioHcTepe
B3A/IN  KOXHbIE KIETKU MbILLENR,
cTpajaroLmx HapyLleHnem obMeHa
BELLEeCTB, 1 C MOMOLLIbIO crieupanb-

HOro MeTofa TEeTParIoNgHON KOM-
nneMeHTaumMm smM6puoHa BblpacTu-
11 300POBbIX MbiLLEen 13 iPS-kneTok
C OTKOPPEKTUPOBAHHBLIMWN FEHaMMU.

Bnepsble yoanock BbineynTb 60-
J1E3Hb MEHETUYECKN «OTPEMOHTMPO-
BaHHbIMW>» IPS-KneTkamu, coooLLmN
nccnepoartenb Tobuac KaHtu,. Ero
rpynna onybnukoBana pesynsrarbl
1ccnenoBaHus B CrieunanbHOM Xyp-
Hane PLoS Biology. «Mbi nepenpo-
rpPaMMMpPOBaSTN KOXHbIE KIETKN Mbl-
LLIe ¢ 6ONBbHOM NeYeHbHo B iIPS-KneTku
1 OTKOPPEKTUPOBASIN MEHETUHECKMI
OedeKT, OTBETCTBEHHbIN 3a 60Me3Hb
neyeHu», — pacckasbiBaeT KaHTLu.
2K1BOTHbIE 300POBbI, MPOJOMKUTENb-
HOCTb UX XKMN3HM HE CoKpaTunachb.

B HacTosLLee BpeMs nccnenosa-
Tenu paboTalT Hag MnonyyYeHueMm
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s «OMPEMOHMUPOBAHHDBLE » KOHCHDBLL KAEIMOK 8blPacmarom

300P08bLE MBLULU

KNETOK NeYeHn 13 OTKOPPEKTUPO-
BaHHbIX iPS-knetok. Jonrocpo4Has
LieSlb UCCnefoBaHni COCTOUT B Mpu-
MEHEHWN reHEeTUHECKMN OTPEMOHTY-
pOBaHHbIX KMEeTOK nauueHta Ans

ero uanedveHusi. Takme KNeTku He
6ynyT OTTOpraTbCsl TeNIOM, KaK cry-
4aeTCs C YyXXePOoaHbIMU TKaHSMU.

Cuma NETPOBA

EBpornenickre MysK4MHbI 1 T'yTaHXaMOH
MIMEIOT ODIIIMX IIPEeSKOB

Baarogaps reneasorndeckomy ucciaemosaunmio JTHE
TyranxamoHa ObLIN HaliIeHbI O0II[1IE€ KOPHU

Yy ernmmneTcKux (papaoHoB M My:KYMH 3ara Hoil
EBponbl 3a6aBHO, HO JINIIb HE3HAYNTEJIbHAS YaCTh
caMIX eruIITsIH MOKET MOXBACTAThCS TEM 3Ke.

Mpn onpeneneHnn o6LLMX KOp-
Hel UCMonb3yeTcs CpaBHEHWE ra-
nnorpynn — y4actkos [HK, koto-
pble HacnegylwTCid COBMECTHO.
MoaTtomy 9TM dparMeHTbl MOXHO
npocneguTb Ha NPOTSXXEHUN MHO-
rMx BEKOB y NpeacTaButenen pas-
JINYHBIX MOKONEHUN. MeHeTuKn 13
wBenuapckoro ueHtpa iIGENEA
aHann3npoBanu reHoM, U3BJeYeH-
Hbll M3  MyMUULMPOBaHHBIX
ocTaHKoB TyTaHxamoHa.

Ha Y-xpomocome chapaoHa Ty-
TaHxaMoHa uccrepoBarteny o6Ha-

PY>XWnu rannorpynmny, kotopas fo-
CTaTOYHO YacTO BCTpeYaeTCs Cpeam
My>X4u1H B 3anagHon Espone. OHa
nosny4unaHammeHosaHne «R1b1a2».
Ee MOXHO 06HapyXuTb NpuénmMaun-
TENbHO Y MOJSIOBMHbI E€BPOMNENCKNX
MyX4uH. Bo ®paHuun oHa BCTpe-
YaeTcs y 60% MyX4dumH, a B VicnaHum
—y 70%. 3abaBHo, HO cpean co-
BPEMEHHbIX Xutenen Ermnra nuwb
HemHorue (MeHee 1%) UMELOT Ty Xe
nocnepoBaTenbHocTb B [HK.
«YOuMBUTENbHO ObINO BbIABUTb
rannorpynny TyTaHxamMoHa MMEHHO

y COBPEMEHHbIX eBponenLes, Tak
Kak Ha 3emnsax ErvnTa cyllecTtsyet
60rbLLIOE KONMMYECTBO ransiorpynm,
K KOTOPbIM MOTJIM OTHOCUTLCA dhpar-
MEHTbI FeHeTU4ecKoro martepuana
JpeBHeernneTcKnx hapaoHoB», —
Noaenuscs CBOUM MHEHEM aBTop
nceneposaHun Poman LLonbu,
[Nopo6HbIN aHann3 reHeTn4yecKo-
ro martepuvana MOoXeT NpefocTaBuTb
MHbopMaumo 0 TOM, Kaknum obpa-
30M NPOUCXOAMIIO MNepemeLLeHne
JIIOACKMX Mace B ApEBHNE BpeMeHa.
MccneposaHue rannorpynn ucronbs-
3yeTcsi Takxe AJ19 AMarHoCTUKM 3a-
6oneBaHUi, CUENeHHbIX ¢ dpar-
MEHTaMM reHeTUHECKOoro Koaa.
Haxopka Hasena y4eHbIX Ha
MbICIb, 4TO TyTaHXaMoH U coBpe-
MeHHble xuTenu 3anagHon Esponbl

MOT/IM UMETb O6LLMX NPEeaKOB C ra-
nrnorpynnovi R1b1a2. Onn mornun
XWUTb Ha KaBkase npuénmnantensHo
9 500 neT Hazaf, a 3aTem oKosno 9
000 neT Hazag murpupoBanu Ha
Tepputopuio EBporeickon 4actu
KOHTUHEHTA.

TyTaHXxaMOH NOSABWIICA Ha CBET
nocne 6M3KOPOACTBEHHOr0 6pa-
ka thapaoHa IOxHaToHa CO CBOEM
popHou cectpon. Mpepnonaraet-
C4l, YTO Mo 3TOM npuymHe TyTaH-
XaMOH cTpajasn HeKoTopbIMU re-
HeTMYeCKNUMU 60NE3HAMM, B HaCT-
HOCTM, pacLLenfieHnemM BepxXHero
Heb6a. TyTaHxaMOH B3oLlen Ha
npecton B Bo3pacte 10 net un
ymep B 19. Kak npepgku TyTtaHxa-
MoHa nonanu B Eruner, noka
ocTaeTcsl 3arafkon Ans yyeHblx,
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Tymanxamon — npedox
€8PONeUCKUL MYHIUUH
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KOTOpbIE Tenepb XOTAT HAUTKN 61u-
Xanwwmx poacTBEHHMKOB Laps.

Kupunn BEJIAH

Hum onpegenut
BIY 3a 15 munyT

Yuennie Koxymoniickoro yunsepcurera CIIIA
M300peJIn YIII JJisi ObICTPOTOo OIpeaeIeHILs
MH(EKIMOHHBIX 3a00aeBaunii. J[marnocTnka Takmux
3abosaeBanuii kak BUY, CIIN]I n gpyrux
VH(PEKINIA, ITe peIaAIoIIIXCs MOJOBBIM Iy TEM, OyaeT
MPOXOAUTH MPU MOMOIIY 3TOT0 MUKPOIUIIA

B TedeHne 15 muayT. Ynns! y:xe B Ipon3BOJICTBE.

bnarogaps csoemy He60MbLLIOMY
pasvepy (He 60SblUe KpeaUTHOWA
KapTbl) W YMEPEHHOW CTOMMOCTH,
370 YCTPOMCTBO CAenaeT [OCTyn-
HbIM LUIMPOKMNIA NEpPeY€eHb ANarHocTu-
YECKUX TECTOB [J15 JIOJEI U3 CaMbiX
OTAAJIEHHbIX YTOJIKOB CBETa. Beap 910
1n306peTeHmne No3B0osISeT NPOBOAUTL
[MAarHoCTUKY Ha MecCTe, a He CAaBaTb
KPOBb Ha aHaNn3 B NONMKINHUKE.

PaspaboTaHHbIin Yun TpebyeT ans
MPOBEEHNS aHann3a coBCeM Hebosb-
LLIOro Konun4ectsa KpoBu — Bcero 1
MUKPONUTP. YCTPOMCTBO COOEPXUT
Jecatb 30H 06HapyxeHusi. KpoBb
NPOXOANT YEPe3 HKX 1 NOCcse 3TOro
BbIJAETCA OTpULATENbHbIA UK NO-

NOXXUTESIbHbIN AMAarH03 Ha Hanu4ne
BW/Y vnu CMINA, a Takxe cucounumca.
OT HayYana [0 KoHLa npoLecca npo-
X0AUT He 605ee 15 MUHyT. bonbLumnm
MJ0COM YCTPOIICTBA TaKXXe ABNIAETCA
npoCTOTa B UCNOJIb30BAHUN 1 MOHM-
MaHWN pesysnbTaTos.

Vccnenosarenu, co3faBLuUne yHU-
KanbHOEe YCTPOMCTBO, BbIPAXKAKOT Ha-
JleXy Ha TO, YTO WX YMM NO3BOSIUT
YBEJINYUTb KOMNYECTBO NPOBOANUMBIX
TECTOB cpeaun 6yayLimx marepei B
Pa3BMBAOLLMXCA CTPAHAX HA Hann-
4yne 3aboJsieBaHNi, NepeaaroLLmMxcs
MOJI0BbIM NyTEM.

Hapexpa KAJIMHUHA

Amnonnel ykpamatoT iIPhone
OEKOHOM, AMYHUIIEN U CYIIN

KRakum snuTeToM MOKHO HAJAEJNTh CBOIi JI0OUMBIii Tesiecpor? /IJisa Koro-To oH,
HaBepPHOEe, YMHBII, IJI1 KOTO-TO — KPaCUBBII, 1JI51 KOTO-TO IIPOCTO He3aMeHUMBbIIA.
HO BpPAL JIM KOMY-TO IIPUJAET B rOJIOBY Ha3BaThb €ro BRYCHBIM. OJIHaRO Telnnepb

B SImoHIM BO3MOSKHO U TaKoe.

ToKuiickas KomnaHus, cneyuanmn-
3MpYHOLLAsACa HA U3rOTOBJIEHMN Na-
CTUKOBOW efibl A5 BUTPUH pecTopa-
HOB, B3sif1laCb CHA6AMTb «aPOHbI»
yexniamu, YKpaLLeHHbIMU MySsKamm
pasnuyHbIx 651104, CO06LLAET Tene-
kaHan NTD.

MeHio BecbMa pa3HO06pasHoe.
30ecb €CTb U CTONb NOOUMBbIE SMOH-
Lamu CyLLW, 1 XXapeHas CBUHWHA, U1
ANYHULA-TNA3YHbA, U AaXKe LLoKoNaa-
HbIi TOPTUK. OCTAETCA TONbKO Mpu-
CNyLLATHCS K 30BY XKeNyaKa u Kynutb
TO, 4YTO €My MO HpaBy.

Hy, a cneumanucrtam KomnaHuu
NPULLMOChL CTaTb BUPTYO3aMu, HTO-
6bl Pa3MECTUTb CBOM JENNKATECHI HA
ManeHbKUX Yyexnax. «bbino 40BOSIbHO
TPYAHO NpuAaTh U3AENNI0 BUI, MakK-
CUManbHO MNOXOXXWIA HA N3roTaBIN-

BaeMbIl NPOAYKT, K TOMY XK€ nome-
LLAKOLLNIACA HA MOBEPXHOCTM Yexna.
[po6nema Takxxe B TOM, 4YTO AOSK-
Ha y4WUTbIBATLCS 1 BbICOTA MpeaMeTa.
Co3paaHue Mynshxa efibl, 0TBEHAtOLLIEr0
BCEM 3TUM Tpe60BaHNAM, — 3TO camas
CNOXHas 4acTb paboTbl», — paccka-
3biBaeT Ho6opy Kyeagaripa — rnasa
komnaHum Suetake Sample.

CHayana mactepa nosiy4anu He-
MHOr0 3aKa30B. OgHaKo «TeneqyoH-
Has eaa» A0BOJIbHO ObICTPO pPa3oXria
anneTuT y BNagenbLeB «ainddOHOB», 1
KOMMaHMA 32 NPOLLSIbIV rof npogana
y>Ke 60s1ee 6 TbICAY «BKYCHbIX» YEX-
710B. 300 13 HMX — 3a rPaHULIEN.

Kaxxpaa moaenb 6ntoaa naroTas-
JINBAETCS BPYHHYIO, MOITOMY YEX/bl
CTOAT HefelweBo. LleHa BapbupyeTcs
ot 25 oo 50 gonnapos CLUA.
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Heaurxamec Ha menegore

Exxemecsi4HO Npon3BOANTENN CTa-
palTca NPenofHecT 4To-HUOYAb
HOBEHbKOE, COOTBETCTBYHLLEE Ce-
30HY. Hanpumep, B aBrycre 6yayt
Yyexnbl, MOKPbITbIE MMUTALMEN Ne-
OSHON CTPYXXKU — BUAMMO, HTOO6bI
Ux BnagenbLam 6bi0 NPoLLe nepe-
HOCUTb XKapy.

NTD




