
OT3bIB

oQ[q[ar],Horo o[noHeHTa Ha AuccepraqIIrc Ha coI|cKaHrie yqeHofi creneHl

KaHAuAara 6uo,rorxqecnnx sayx llpavran A,rexcan4px,rleonugonnsr

Ha reMy: <<Co:ganne xy,rsrypu nMMopraJ'rrr3oBaHHbrx MyJtr,TnrroreHTHbrx

Me3eHXI-IMHI'IX CTpOMaJIbHITIX KJ'IeTOK rIeIOBeKa A"lIq:agaV pereneparlraHOfi

6nomegnqNnro> no crrequa,'r6Hocru 1.1.10. Enouexanura u 6uonnxexepun

AKTya,'IbHocTr, TeMbI ItccJIeAoBaHltq

Pereueparunuaa MeArrqr.rHa, KaK orpacnb l,re4tqrzucroi HayKu, rlMerorq?ur

oqeHb xopouue nepcre(Tr{Bbr Anfl pa3Bu.rvfl KaK OyHAaMeHTarLH6rx ocHoB

6ltolue4r,rqlrurr, TaK, Bo3MoxHo, I.I IJII KJIuHTIKII, {Br-rrerct orHocure.[bHo HoBoIZ

.{ucr1lrn:rr.rnoi. Hago npn:nat, qro ee Mr4poBbre ocHoBBr 3a;roxr.rJl B;Uaro lufic.{

poccuftcrr,rfi rxcroJror-gM6pr4onor A;rercan4p Alercan4poalrv Mar<cuvoa etqe a

19 aere, a caMoM Haqarre 20 rera esegl repMr,rH ((crBoJroBBre KJrerKri) Ha ocHoBe

IBTIeHI'I pa3BIITLtt 3JIeMeHTOM KpOBrI.

Xorq ectr AocrarorrHo cepbe3Hlle pa3HoyreHvs, qro cquTarb creoJTosoi

KrerKoii u KaKvM xapaKTepucrr{KaMr.r oHa o6nagaer, v, npex,{e Boero, KaKne

I.IHAI.IKaTOpHT,Ie reH6I MOXHO CqUTaTL [pH3HaKaMV CTBOJIOBOCTI,I, eCTL pt.{

Synxrlrona,rrrrrx xapaKTepl.IcrlrK, Ha ocHoBaHI4Ir Korop;Ix uueetcr noqnt nonttui
KOHCeHCyC npI.BHaHWI TeX rrJrrr IIHr,IX KJIeTOK CTBOJIOBbTMTZ IIJIIT flpOreHr{TapHbIMLI.

3Tr.r KrerKu [cxoAHo crrurarorcr neAuQQepenqlrpoBaHH6rMu, n oHrr B pe3yJrLTare

onpe.4eneHHbrx eo:4eitcrnl.rfi noryr 4uQQepeuqlrpoBarBcf, e qelufi px4

KJreroqHBIx QeHorIznoa, B 3aBI.IcI,IMocrIl or oKpyxeHl.It z Sr.r:raoloruvecxl,Ix

rpe6oeannfi, npexAe Bcero, B;BBaHHLTx yrparofi coMarri.{ecrrx x:reror. 3ra

)Tpara, B qacrHocrl-I, qB:rtercr ecrecrBeHIrEIM pe3y;I;TaroM Sra:uo;roruvecxoi

Ae.f,TeJr6Hocrri, B xo,qe Koropoi KrerKr4 cHr.rxaror ceou Qyurqlloua,rurtre
xaparTepncrriKu Ao rex 3Ha.reHrzi, Koropbre onpeAer.{ror ueo6xogrnrocu tx
)crpaHeHu, qepe3 nporpavMy a1 ro$ar rr.

C Apyroii cropoHbr, B pesyJrr,rare pe3Kltx lr:iraesenufi co cropoHbr aneurnefi

cpe,4bl, B COqeTaI{}I[ C MaJIIIM COnpOTltBJreHlIeM ODraHIi3Ma-XO3_SI.IHA V.M



pe3ynbTaTe flaToflofl4l{ecKlix npoqeccoB, pa3BllBaIorquxct B opfaHI'I3Me,

npoucxo,{rlT npofpaMMrlpyeMajl I4JII'i p*Kat HenporpaMMl'IpyeMa.f, fl46ejlb KIeTOK,

(oropag Hecer yrpo3y xl.I3HeaetrelbHocrl'I opraHu3Ma. Xotl y opraurcua ecrl

neroropsrfi pe:epn, r<otoprrii onpeaenterc.r :aaeAor'4ofi Izg6u,roqsocttto

KrerorlHocrr-I, Maccoga-fl trl6e,rs onacua. B uacttoctu, rz6elr, onacga lte tollxo :a

cqer rofo, iITo fipunacrlBaeMas .4aHHouy rruy rreror $yHKLIlIt BbIIroJrHJIerct He B

4onxnofi uepe, no r,r reM, qro npo,4yKTu ru6uyruux rueroK Hecyr p.{.{ HerarI'lBHbIX

cnrHaJroB, Koropue Moryr rrHlrlruupoBar; npoqecc Bocna:renur pa:noit lrorquocrz

or rofi, roropa.r :aurnlaer, ,Ao roii, roropar ry6ur.

-bCTCCTBCHHbIM OTBCTOM OPIA} -I3MA HA yTpaTy qacrr4 KreToK tBr-fieTct

O4naro, oco61,ro yrpo3y AJItMo6u:rusaqui nponuQeparuanrrx npoqeccoB.

opmHr.r3Ma Hecer yrpara rex KJIeroK, npo:ruQeparl'Ienuii noreHqIIaJI Koropsx

Hrr3oK r-IJIIT OTCyTCTByeT, a UMeHHO IOCT-MUTOTUTTeCKHX KJTeTOK, TaKIIX Kal(

uefipourr nJrli KapAIroMIroqI{Ttr. B rarou cJlfrae,,4ll.r Bo3MeuIeHI4t KJreroqHocrl'I

3anycKaercr npo:ruQepaqur rex I{JIeroK, y Koroprlx npoqecc aener {t flBIrserct

HopMaJrrHBrM r-r,qocraroqHo qacrr,IM, B rracrHqcrl.I Ql't6po6nactos. lloc:reanze,

Kor{eqHo xe Moryr 3aIToJIIUIT! nopaxennui o6:sev opraua, Ho p*yJILTar 3Tor

Herb3.f, cqurarB rloJlHocrr,ro noJIoxIlreJIEHEIM, Ia6o o6pa:yercl py6qoaar rranr,

pe3Ko MeHrK)nlar Qynrcquona:]I'nocrb opraHa, qro oqeHb nJloxo AJlt Bcero

opfaHr-r3Ma.

Br.r,4aMo, s KaqecrBe ettle o,4Hoi JrI'IHIiu 3aurrrr,I or noBpex,4eHlit I'I

BOCIIOJTHeHTTT yrpar6l KJI9TOK! eCrS Lro6unasaquq nyra KneroK. KoTopbre MoryT

6urr, n raN4ou optaHe, Ho He orHoctlultxct K coMarl{qecKliM I{ 3anycralourxM

npo:rusepaquro B HaIIpaBJreHt4I{ Qeuorrana rleron, roropue 6luz yrpaqenr'r. 3ro

o.reHr, eaNHHfi, xor{ rr He o.{eHr NlaccrsHHii u ue 6rrcrptrfi npoqecc, Koropr'ri

OqCHb XOTCIOCE 6IT C,(E;TATT OCHOBHbIMJ HO' K COXAJIEHI{IO' NYJI STIIX KJIETOK HE

BeJII{K, Aa Ir B CaMOM rryre Ilpollcxoa.flT BpeMeHHr'Ie I.I3MeHeI]Ut, yMeHbIIraIOq[e

KAIIECTBO KNETOK. ECTECTBEUTTO, :TO NO6YX4AET K BMEI]IATCJIsCTBY CO CTOPOHI'I

MeAr.Ir(oB c IIeJIEIO BBeAeHIit 3K3OfeHHbX I{JIeTOK I{JIIr paBHOqeHHbX KOMIIOHeHTOB

n nopaNenur,rfi opranr,rcu, uro rpe6yer MaccoBofi npo,qyrquu ervx 6ltonorfiqecKl'Ix



crpyKTyp. TaKI4M o6pa:ou, nro6oii noaxoa ,{:rf, o6ecneqeHnt MaccoBoi reHepauuu

rcreror, cfloco6nux o6ecnequtr, penapaquro noBpex,{eHHoro opraHa' tBJUIerc.{

MaKCrrMaJIbI{O aKTyaJIbHbIM.

Creneuu o6ocgonagnoctll no.loxenlrfi, BbIHocllMtJIx Ha 3alqrrryt

HayqHbrx BbrBoAoB Il peRoMeHAaIIUii, Cr[optuy"rnpolaHHI'IX B Allccepraullu' Ilx

aocroBepHocTb rl HoBu3HA.

Ilo:roxenlu, BbIHocI-IMbIe Ha 3anlury, sBn.florct rIoJIHocrLIo AocroBepHr'IMI'I

r o6ocHoeaHHuN{r.r. B ocHose pa6orlr:reNur BEIBoa, qro rrocJle rpaHcAyKql{u

Me3eHXnMaJIbIrtx crpoMallrHr,Ix KJIeTOK (MCK) 
',13 

XI4poBOfr TKaHI'I

JIEHTI'IBI4PYCHbIMBEKTOPOM,COACPXAUI{MIIOCJIE,4OBATEI6IIOCT6'KO'4I4PYIOIuYI()

rtaraflurlIqecKylo cy6:regutruqy reroMepa3sr hTERT, sru xlerrcu nplto6peraror

csoficrga noamlessoii Il Moxer 5rrrs ueorpanlneHHofi po zQepauuu, co

coxpaHeHI.IeM Bo BpeMeHI'I I-r aJlIlre;tlnoii geu:lteggoctrrc ,uIllHbI TenoMep;l, Ir 9Tor

BsrBOA tBISeTC.f, nOJIHOCTI'IO ,qoKa3aHHlIM. KpOUe eroro' '{JUI TaKIfi

vogr,rQlrqupoeannblx KJIeroK He orMeqeHo rIo{BJIeHHe Bo BpeMeHI'I npIBHaKoB

crapenur, uro, 6e: coMHeHI'u, .gBlllrercl rlpl{3HaKOM oAHo:navnofi noeuruu, lt6o 3a

gror npuHrlrrn 6operca seluroe MHolKecrBo uccreaosatellefi Baxgrn't ll

[pItHLlI{r[aJIbHEIM MOMeHTOM tBJUleTCt AOKa3aTeJIbCTBO HeIBMeHHOCTI',I

KAPI-IOTIiNA, TITO TOBOPI{T O HEBMCIIATCJII'CTBC TCIIOJIE3OBAHHO' METOAOIOflT'I B

sror Qarrop, qro Aaer ocHoBy ,4Jlt nepcleKTI-IBbI no 6esolacnocru u

peKoMeHAarIrr{M anq 6yAy[][x KruHIZrrecKI'lx npriMeHeHufi 3ru perouengaquu

uoryr 6r'rru paanosHaqHblMu ,4rt rlo6oro ucroqnmta xax MCK (roclro-lto3roBbrx,

xrrpoB;Ix rrirfi nynoer'Iuuux), ran u, ao3MoxHo Ilx [poayKToB B BI4,4e KoMIIoHeHToB

MCK, eKIIoqa{ sKcrpaKJlerorlnr,le Be3liKytr,l, tITo cyrtl'IT xopouee 6yayuee '4nr

3Tofo rlrrla uccJre.4onanr'Ifi. ,[ocrarouHo yHIIKa[],HblMIr craJIIl nonf{eHH;Ie aaHHbIe

no qyBcrBr,rrerbHocrl{ TaKI'IX MO.4I'IsnqrpoBaHHux MCK K fopMoHaJIbIlLIM

BO3AerZCTBH.{M, .ITO pacuupter B03MONnOCTU AallnefiInefo I{3r{eHI4t 14 6yAyrq}x

uoauQzraqlli noaxo,4a no H3MeHeHI'IIo csoficre MCK'



Xaparcreplrcrura crpynTypr,I ll coaepxaHns aucc€pralrurl' 3aM€qaHlIr

,{uccepraqur oSopr,ueua .4oJIxHbIM I{ Tpa,{[urroHHbIM o6pa:ou ra ne

BEr3ErBaer 6omuux napexa:rnil' Z,l,llocrpal+Iu coorBercrBylor poccuicKoMy u

neo6xoatluoiiMexAyHapoAHoMy cTaH.4apTy c yKa3aHI'IeM Ha rpaSlrr<ax

crarl.Icrl-IKrr, Ha ocHoBaHI'IIi Koropot ,qeflalorc'I 3aKJ orleHru.

Xorr cyruecttyer MHo)r(ecrBo Halrpaanennii llccreaoeanufi , naqeneunltx ua

Tor )Ke pe3yJlr'rar, roroplrfi fi npecJleAoBara al'IccepraHT' npfiqeM [cnon63yt

6nlrsKue N{eroau.IecKlle rpxeMI'I, aBTop B noJIHoM npaBe npereHAyer Ira HoBx3Hy

He caMoro Meroauqec(ofo noAxo,{a, KoropBlfi, Ha cimoM ge:re craproaa'n e 2002

roly, a Ha ero paclxnpeHl{e Ha uenblii psA BblTeKarorql4x I'13 ,4aIrHoro Mero.4a HoBLx

noaxo.{oB, ocHoBHbIM x3 KOTOp6IX, KOHerrHo xe, tBJIteTc[ co,AepxaHue rr KaqecTBo

ceKperoMa. Oanaro, uaAo 3aMerr{TE, r{To B TaKoM nlaHe or{eBI'IAHocrb orrr4caHr4t

HOBI,I3HEI y aBTOpa BbIrJItAeJIa He oI'JIEHO, XOT-f, OHa It Or{eHb 3aMeTHa B TOM'

KoHTeKcre, xoropui t yra3an sure. V-lutlIsafi yBeflu'luBalorqrlllct I'IHTepec K

ceKperoMy crBoJloBstx KJIeroK, Ha,4o orMerI'ITb,'rro a :rofi pa6ore AocrotrHo

oxapaKTepl.BoBaH ceKperoM KaK B nJIaHe qacTHSI4 3reMeHTOB, BXO'{tUIllX B COCTaB,

TaK rr B rIJIaHe eto 6uolorzqecxoro 4eficrellr, KaK ycKopllrent pocra Heiipr'rroa u

anraQu6posnoro arenra.

Coeepruenuo oqeBrr,{Ha:I HoBI-l3Ha u BaxHr,Iii MoMeHT AucceprauuonHoii

pa6oru 6r,uu B HanpaBJreHt{oM co3AaHrrl'r nepesl eaer'loii u rtpaKTl-tqecKrl

6ecclreprnofi ;rlmuu crBoJloBr,rx KJIeror, roroplre 6rilu qyBcrBnreJILHr,I K pa3HBlM

cIlrHaJrr,HElM MoJIeKyJIaM, qro oco6enno BaxHo K I{Hcynr'rHy, 'ITO Aano

Heocnopr.lMoe npellMyuecTBo nepea npyfl4Mu KIeTorIHlIMrr JII'IHI{'MII' B qacrHocTl'I

(oMMepqecKI.IMrr, y KoropBIX 3ra qyBcrBI'ITeJIbHocrl ne na6moAalacl. 3ro perro

MeH-{eT CIIeKTp IIpIIMeHI{MOCTIi 3TI]X KJIeTOK, I{ OIIITL Xe Xa]IKO, r-ITO 3TO

npo3Br{aJlo B AI.ICCepraIII,IX He CJIIiI]IKOM CI'jIJTbHO, XOT' It 3aCJIy)ru',IBaJIO

cneul{atrbHofo I.l MHofoKpaTHofo onucaTeJlEHoro IroBTOpeHnt 9TO|O MOMeHTa'

.{uccepraur pa6ora.ra c rpeMt pa3HLIMu KJIeTKaMH, B3trbIMI4 or '4B}x

Mo:lo.q;rx r.r oAHoro 3pe:roro Bo3pacra .qoHopa lr noABepHyrbrx rpaHcSeKI+rH

hTERT u npoBo,{IiJla cpaBHeHl.ie c KoMMep'{ecKofi Kynbrlpofi. Errno lora:auo, vro



u B HeKOrOpOt Mepe y AoHopa

nocTMeHonay3Hoft 0TaAI4I'I, qTO, K

3peJroro Bo3pacra (no:uoNuo HaxoAtnretc.t B

coNa:reul,Iro, ne yra:ano),

oT naccaxa K naccoKy y KJreToK B OCHOBHOM COXpaHteTC{ AJII',IHa reJIOMep}r, xort

aftTI.IBHocrb reJloMepa3bl MeHrIgTcl ,qocraror{Ho HHTepecuuu cnoco6oltl, v:ro tuoxet

AaTb ocHoBy nnt a{aJrv3a o cB.{3I{ BO3paCTa ,4OHOpa, aKTI'IBHOCTII TeJIOMepa3bl'

.4JrriHbr reiloMep6l, ypoBH.s npo:rlrQepaur'u I'I, Bo3MoxHo, axruruocTlr ,SIK

norlrMepa36l. Xa:rxo, uro uc'{epnr'IBalorqrdl aHaJIrt no accoql{aqnl'I 3TI-lx

napaMerpoB He 6bIJr rlpoBe.4eH, olpaHuBa,IcB Il '{oBoJr;crBy-f,c6 
JIIluS 'qaHHBIMi ' 

qro

aJII{TeJrr,HOf O I]aCCI,rpoBaHI4t,

3Tofi pa6or6l, oAHaKo I'I3

B pe3yJrlTare rpancQerqrul hTERT coxpaurerct rJIuHa renoMepl'I 4axe nocre

qTO KOHeqHO )Ke OqeHL BaXHO I-l BXO,{uT B pSA IIeIeX

3TI'IX AAHHSIX MO)I(HO SKCTPAI'I4POBAT6 BDKIIYK)

accour.rarllBHyro [HOopMaIIIiIo.

ocyIecrBIzTb cooTBercTB)Tolqyn ycnelxH)'IoABropy YAaerct

nu$$epenuuponxy ,{JIt o,4Horo rl'Ina KJIeroK, Ilcxo,4Ho B3trr'Ix I'I3 MoJloaoro aoHopa

Oueur eaNurru pe3yJlbraroM tBI'IJIocL ,qoKa3areJl;crBo, 'rro rpalrcQenqlu ne

IIOMeH{ra Kaprrorl{n IUIeTOK, qro flBrsercu Kp4TI'IqecKuM apryMeHTOM B IlOJIb3y

Tofo, qro KileroqHa{ rpancQopuaqu.a Ire HMeer Mecro. B nporllBHoM cJIfIae oTa

KyJrEr)?a He xMeJIa 6sI xepcnerrNa gr.t KrllHuqecKoro flpliMeHeHlrt'

C apyroi cropouu, TaKarI TpaHcOeKIll'I.f, B pe3yfi;Tare Aaer BbIcoKIrI4 ypoBeHb

npo:rvQepaquu crBo:roBlrx KJreroK, qro tBr-{erct, HecoMHeHHo, 6o:rsuulr

Mero.{ll{ecK[M ycnexoM, xors Ii B 6yAyuIeM norpe6yer Aalsnefintlx ycllrxt no

BCEM BO3MOXHbIM aoKa3aTeirScTBaM oTcyrcTBI,It KaHUepofeHHOCTn

TeparofeHHocTn Il np.

3ax"rro.reHue

,{uccepraquouuar pa6ora llplllrar< Alercan4pn JIeonu,4oBHbI npeacraBnter

co6ofi :pe:roe llcc:re.{oBaHlle, npoBeAeHHoe Ha aocrotrHoM Meroal'IqecKoM t{

r4HTerJIeKTyaJIEHoM ypoBHe, BHoctulee eecol4Hii m.na4 a SyngaveHTaJIbHbIe

laaHtlfl 6uoue.4ltulrur,I l'l I'IMeIoqee nepcneKTI-IBy AJII npaKTlrr.IecKoro

llclroJrh3oBaHrrt. Bce nolyuennrre {aHHbIe I{MeIor AocroBepHblt xapaKTep'



Haxo.{rrquicr B r(oHreKcTe nocTaBJreHHr,rx qerefi pa6oTbr, KoTop},ro MoxHo

cqI4TaTB 3aBeprIIeHHOft Ha ,{aHHOM 3Tane.

Yra:aunue MHoIo He oqeHr, MHofoqucreHg;Ie 3aMetIaHI.It He vMaJltnr

3Haq[Mocru Ar.rccepraurioHHoro r,rccJre,qoBaHr,rr. Co4epxalrue aBTopeQepara

rroJrHocT;ro oTpDKaer ocHoBHoe co,{epxaHrre ar-rccepTauuu, AuccepTarlrir oTBerraeT

rpe6oeauu.ru, ycraHoBJreHHbrM Mocxoscxur4 rocyAapcrBeHHr,rM yHlrBepcrrreroM

uuenu M.B.Jlovonocoaa x pa6orarla noAo6soro po.{a. CoAepxaHr.te ,{ucceprauuri

coorBercrByer rracnopry cneqrralrbnocrr.r 1.l.10, Eaouexauraxa u 6uoanxenepnr

(no 6lro.noruuecrlru naynau), a raKxe Kpr,rrepr.rrM, onpeneJreHHbrv nt. 2.1,-2.5

flo:roNenfif, o npucyxAeHrru yueur,rx creneneii s MocKogcxorr rocyAapcrBeHuoM

yHr.rBepcr4TeTe r.rr."renu M.B.Jlouonocona. laccepTaurroHHoe r{ccJreaoBaHrre

oQopu:reno coruacno rpe6oaaurrru lloJroxeHlu o coBere no sauure auccepraqxft

Ha corrcKaHr.re yveuoii crenenu KaH.qu,4ara HayK, Ha cor{cKaHue yleuoit crereuu

AoKTopa HayK Mocxoacroro rocyAapcrBeHHoro yHr-rBepcl-rrera uMeHv

M.B.JIouonocoga.

Tarnlr o6pa:ou, corrcKareJrb flpuuar A,rexcan4pa,rleonn4onua

3aclyxr.rBaer npucy)KAeHrrf, y.reHoii creleHH KaHAriAara 6uo.noruuecxux nayr no

crleuuaJrbHocrr{ L 1.10. Fuonrexauvra u 6uouuNeuepur.
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