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AltTyam,HocT:t, µpOMeMH. Co:speMeHHHe reHeTJ1rCieCime :e:oCJie.ItoB8IDISI 
. xapaKTepRSYJ>TM BospacTamteM l!IHTepeca x npo6JieMaM BRCTJ)S.XpOMoco
MSJII,HOff HaCJI8.ItCTB8HHOOTH. 8TOT RHT8pec BO MHorcu 06'J>JICHH8TCJI yone
XBMK MOJI8KYJIHpHOft 6KOJIOrnR IIJiaSMH.It R 1'8HOMOB M8T011HHX 0praH8JIJI, B 
ll8l)BYJ) 011epe.ltf,, MJ[TOXOH,lij)J!ft. Y pasma: opl'SHH8MOB Ml!TOXOH,lij)J!aJI&Hlle 
(MT) I'8HOMH OO.Jtep:mT npaRTH118Clm o;inm B TOT lE8 Ha6op CTpYRTypHHX 
I'8HOB. BMeoTe C T8M H8IIOCpe.JtCTBemmff aHMBS MT ,IJHK BHJDmJI BHCOEYJ) 
M8DB.ItOBYJ) B3M8H'mBOCTI, TaRl!tX xapaRTepnoTBR MT reHOMa, RS.It 06~ 
,wnma, IIOplr,ItOR paclIOJIOJteHBJI I'8HOB; HYRJI80Tl!,ltHH! COCT8.B J/I ,Iij): Heo.It
HOltpS.THO OTM8118.JiaOI., B SHa1ll!tT8JlI,HaJt HSM8H'lRBOCTI> MT l'8HOMa :BHyTpH 
pa3Jil:AHHX mrJtOB. XapaxTepHM BHCOXB.ll J/ISM8H11J/IBOOTI., MT raHOMa B co-
118TaHl!tJ/I C OTHOCJ/ITEl.JlI,HO M8JIHMK paSMepm,m .lt8JU18T ero IIOJIYJUij)HOff 
MO.JtEl.JlI,D .wm nsy-qemm oprmm~, ~OH:HJ)OBaHBJ! B BBOJIJJICIDI re
HeTH11ecKl'JX CHCT8M. 

Y.Itodmm od~eRTOM WIii reH8TK1180Kl'JX HCCJI8,llOBaHJ/Iff MT BSM8H1ll!tBOOTH 
0Jcy3B.T ,Iij)ODJII-caxapoMmJ;eTH - ayxapHOTK1180RR8 O~OM8TO"IHH8 ~~
TaTBBHHe ruraapo6H c xopomo paspadOTaHHOtt xpOMOCOMSJII,HOft n MHTO
XOH,Iij)HaJII,HOit I'8H8TmtOff~ IIIRpo1to BSB8CTHHM llpOHBJI8HJ/I8M BHCOltOft HSM8H-

1llmOOTH MT l'8HOW1 ,Iij)ODeil JIBJIJI8TOJI BHCOKd T8MII.CIIOHTSHHHX My-rSD;Kff 

petite ( rho-) - MaOCHBHHX nepecTPQe~, HeodpaTHMo Hapy!ll8l)DIHX <b'mt
~O~SJI&HOCTI> MT I'8HOMa. IIaJtOIIJI8H o6umpHHtt 81tCII8pBM8HT8Jll,mtil Ma.TS
~. OTHOOJmtl!ffCJI 1t 88.1tOHOM8pHOCTRM BOSHHKHOB8HHJI B MOJI8KYJIJ'IPHOtt 
npnpo;Ita MYT~ petite • B TO lite Bl)aMII M8xaHH8MH B 6ZOJIOrH118CRoe 
SHa1l8HJ/I8 MT I'8H8Tll:118CltOtt HSM8H1ll!tBOCTH y ,Iij)ODeft BO MHoroM He JIOHH, 

H HX J/ICOJI8,ll0Bamt8 BIIOJIH8 SRTyaJIJ,HO. 
lleJil, pa6oTU - H.It9~ reHOB, OTB8TOTB8HHHX sa BHOOEYJ) 

J/ISM8H1ll!tBOCTI> MT reHOMa ,Iij)OU8ft, H IIOJ/ICR (JJaHOTHIIH1l801tHX npOJl:BJieHHff 
9TOit H3M8H1ll!tBOCTH. KomtpeTHHe sa,tr.a"ll!t HOCJI8.ItOB8HWI: I) DOJIY"l8HH9 H 
HSY1l8HJ/I9 Jllllmft.C IIOHl!tllt8HBHM T8MIIOM B08Hlll<HOB8mrJI CIIOHTSHHHX lfYT&
~ petite ; 2) aHaJmS BJIWDmJI HSM8JNHBOCTH MT reHOMa Ha 'l:fYBOTBl!I
TeJII,HOOTI> ,Iij)OU8BHX M8TOK lt BHaRTl!BalnD'I asoTHCTOI ltROJIOTOI ( AK' ) • 

Hay,nrag HoBHsga. B padoTe BII8pBHe noxasSHa Heo6xomwocTI> Hop
MaJII,HHX ~it OIIpe.Jt8JI8HHHX Jr.IJ;epHHX reHOB WIii BHOOROtt H3M8H1ll!tBOOTR 
MT l'8Hc».m. ,Iij)ODelt. Ilpo,IteMOHCTpliJlOBSHa 38.BJIC:ml!OCTI> AK-11YBCTBHT8JIJ,
HOOTH ~8TOK OT COOTOJIHWI MT l'8HOMa. · rrOJIY"leHH ,llaHHH8 B DOJII,3Y !WHR
~OHaJI&HOii :ma11RMOOTH BHOOltOtt HSM8H1ll!tBOCTH MT I'8HOMa ,Iij)OD8BOI 
M8Tim. . 

IlpaRffl8ClUUI 8Ha-cmMOOTI,. Peay~T&TH HaOTOmiteff pa6oTH l',mry-r 
HCDOJII,30BaTI>CSI B HCOJI8.ItOBSHJIIJDC no reHeTHRe H MOJI8KYJIHpHOff 6HOJIOrHR 
~ff B pa3JJltliHHX ~6opaTopmnc. B 1lS.OTHOCTH, a.mums I'8H8TlN8CltOro 
KOHTpOJIJI CTa6RJII,HOOTH BH8Jl.lt8pHOtt H8.0JI8.ItCTB9HHOtt ~ H o6Ha-

~1,ei;m,t•s'.i,·!~ !(;C'n.r!JY 
ni!~}rru}X ~~r. :ie:-:e~!i~~t~ 
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pyiit8Hll'.8 MYTSD;Idl, IIOBHIIUll:)lllIDC 9TY OTa6HJII,HOOTI>, :imaeT SH8.118Im8 ~ 

pemeHJU!: ItaR ~8HT8Jll,HHX, TaK .H 6HOT8XHOJIOI'll1180KIIX sa,u.a-q, c:rui:

samm:x: C ltJIOHHpOBaHH8M lt SltCIIP8CCH8tt reTepOJIOI'K'm!DC JtHK B m,OJ1t

llt8BHX RJI8TitaX. 

Armo6amyr ;pa6oTH. Pesym,TaTH .ItlICOepTav;mt p;oRJIB,ItlD38JIHOL HS. IY 

BcecoJOSHOM . CltMII03:eyM8 ''MOJiexy.n:apHHe Mexrumsw reH8TlN8CimX IIPO!l8000B" 

(MooKBa,I9'79),.IY 0~83,JJ;8 BoeooJOSHOrO 06Jll80TBa reH8TmtOB H C8JI8ia:tHO

HepoB lIM •. H.H.BammoBS. (KmmmeB,1982), EliI~SlN8CltOM ceMHHape 06M
,ltllH8HHOro lIHCTltTYTa MapHHX JiIOM8,JJ;OBaHR! ()Jy6Ha,I98I), ceMlmapax B 

HHOTJiITYT8 MOJiexy.n:apHott reHeTmm AH CCCP n B HHoTJiITYTe o61l!eft reHeTR

KlI AH CCCP. . 

CrnVXTVOa H 06'k9M pa.60TJ,l. J{RccepT8ltWI COOTORT HS BB8,JJ;8HWI; 

o6sopa JmT8paTYPJ:I, B ROTOpOM paoOMOTp8HH ,IT,8.HHH8 OTHOOHTMLHO opra

Imsmnnt H HBM8H'ql'IBOOTH MT reHOMa m,oue:11 saccharomyces ; rJial3H, 

IIOOBSD!l8HHO! Olll'ICamtlO HOIIOJU,30138HHHX MaT8pl'IMOB H M8TO,llJim; Tl)8X 

rJiaB, OO,JJ;8l)llt8.lltlDC SROII8pHM8HTaJibHH8 p;amme l'I mt 060~8Hl'I8; 88.RJil)-

118HHJI .H BHBO,JJ;OB. 

B pa6oTe IIO OTpaimll MammIOIIHOHOro T8ROTa, I8 T~, II pH

OyHROB, 164 Ham.!8HOB8BHJI 61t6Jmorpaiftlm. 

MATEPHA.JlH H ME'.l'OJ]j:I 

JI H H H H. Hoxo,nHHM M8.T8pHMOM 0JJ;yDJm :asoremma m>yr 1W'fr'Y 
IIPOTOTp($m8 IIIT8MMLI X2180-1AH X2180-1B , a Tal018 .mmm,; DP1-1B/7 

(,:,l his1 trp1 07R ). H IL458-1C ( a ura1 CJ21R E221R ). J1HHHH 7Ia 

( a ade1 07R CJ21R E221R ) l'I 7Io{ ( rt. ade1 07R CJ21R E221R ) IIOJIY118HU 

B pesyJILTaTe I(HTO~ MT r8fIQ?,.ffl., MapKlipOBB.HHOro MYTmur.m,m aHTlt-

6HOTltltOp88HCT8HTHOOTH E221R , CJ21R H 07R , B OIIOHTammt( ade1 -uy..;. 
TWtT lllT~ X2180-1 A. . 

. C p e ;o; u. B pa6oTe IIPHM8IDL71H OTaH,tta.PTJµle ope,Illl, ~ ROTOpmc 

HOIIOJIL30BaJm OX8,Dylmtl!8 o603Ha11eHWI: EC. - IIOJmaJI; 3III'C - IIOJIHWI 683 

rJJllltOBH, ROTOp!UI 3aM8H8Ha rJI1Ill8PHHOM; MM3 - MmmMa.JILHaJI. 

r 8 He TH -q 8 0 RH! a Ha JI H s. I'n6pH;LtY IIOJIY1ULllll Oltp8-

ll!HB8HH6M "RJieTRa x RJ.teTxe" o 110Mo11t&D MmtpOMaimIIYJIJITO~ .MMI. Aoxo

onopu H30Jmp0BWII'[ Ha IIOB8pXHOOTH arapH30BaHHOtt ECO llOMOllt&D Mmq)O

Ma.HmiyJIJiTOpa no OTaH.11,'!l.pTHOtt M8TO,Itl!R8 (3axapo;,a H m,. ,19761! 

0 II p .e ;o; 8 JI 8 H H 8 -q a OTO Tu· C II OH Ta H H H X 
M y T a H T O B p e t i t e. IlaTltOYTO'qHU8 ltOJIOHHH, Blij)OO!lm8 HS. 

ope;o;e EC IIPH 30°c, oyoneH.It1IPOB8Jm B BO;o;e; oyoneH3Jm pa3BO.It1!.Jm H 

paooeBMH Ha EC. IlooeBH IIPOOMa.TpHBSJm onyoTSI 5.0YTOR l'IHl'CYcim:ont IIPH 

300C. KOJIOmm'. petite , IIOMHMO pa3M8p0B, OTfflMHOL OT ltOJIOHHff HC

XO;o;HHX RJ.[8TOR OTOY'fCTBR8M xpacHott Imnl8HTSI(HH. 

C6opmm M8TO,l!Jim IIO I'8H8THR8 m,oue!-oaxap01.mxteTOB,!.~Hayxa~I976 • 
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0 II p 8 ;o; 8 JI 8 H H e 11 y B O T B H T 8 JI L H o c T H It JI e -

T O R It M y T a r 8 H H O M y ;o; 8 ff O T B H JO 6 p O M H O T O -
r o a TH ;o; Ha. KneTRH pacoeBMH Ha arapnsoBSHHyJO ope;o;y 3III'C 
( ra5 RJI8TOlt HS. 11amxy IleTpH ,ItHSM8TpOM 50 MM). B ll8HTp RaJrJJ;Off 'lalilltH 

IIOM81ll8Jm IO Mltr 6pOMHOTOro 9Tlt.It1ISI ( 133 ) Ha xpyrJIHtt 6YMWJW}lff ~MLTp. 

CnycTSI 5 CYTOlt mmy6SitRH HSMepmm .It1!8M8Tp 30HH OTCYTCTBHSI pocTa, 

ltOTOpml H CJIY]mJI IIOlt83aT8JI8M -qyBCTBHT8JILHOCTH ltJI8TOlt It MyTareHHOMY 

p;effCTBHD 133. 
0 II p 8 ;o; 8 JI e H H_e 11 y BOT B n T 8 JI L HOC T n It JI e -

TO It It H Ha It T lt Ba 1l ll.H a 3 0 THO TO ff It H C JI OTO tt. 

KneTKlI,BHpaIItemme B ope;o;e MM3 IIPH 32°c, Tl!l8,T8JILHO OTMHB8JIH OT cpe,Illl, 

cyOII8H.It1IPOBB.lm B BO;o;e H IIOM81ll8Jm B IIP06HpltH CTaH,ttapTHoro ;o;HaM8Tpa, 

CM8DIHB8JI O paOTOllJI8HHHM arapoM Difeo , co;o;ep."!'.8lltHM Na N02. B Ha

-qa.m,HHtl MOM8HT BJ)8M8IDI B IIP06HpKJiI C 3aCTllBIIIIIM arapoM BHOCIIJIH IIO 

O,I MJI I(HTpaTHoro 6yg?epa ( pH 3,0 ), a cnycTsr OIIPe.n;eJieHHoe BPeMH 

(Bpew.r BH;o;epl!tKH) - IIO 0,2 MJI rnrrparnoro 6yqiepa ( pH 7 ,4 ) ~ 1IP81t

paI11eHHSI p;effcTmm: a30THOTOtt ltHCJIOTH (AK). 1Iepe3 24 -qaoa IIOCJI8 Ha-qaJia 

o6pa6oTltl'I p;o68.BJIHJIH IIO 0,2 MJI D.n;Rott cpe,lU,I EC H mIKY6HpOBMH 81118 

5 CYTOlt, IloitaSaT8JI8M AK--qyBCTllHTeJILHOCTH CJryXHJia Be.nwnma "SOHH 

-qyBCTBHT8JILHOCTll", T.e. 30HH e@le1tTHBl!ott HH8.ltTlIB8IUffl RJI8TOlt B arape. 

PE3YJII,TA'lli H OECYJlij]EHHE 

I• TeH9TlJtl8Cigitt KOHTpOJII, OllOHTamrott rho - MyTa6HJILHOCTH 

!liT8paTYPHH8 ,IT,8.HHH8 0 OTpyitTyp8 MT reHOMOB petite 110Ita.3llll8JOT, 

'qTO o6pa30BalIH8 rho--MY'NUzytfl, llO-BR.ItlIMOMY, o6yCJIOBJI8HO iflepMeHTa

THBHHMH nponeoe&m caffT-cnet¢f!H-qeoxoff pe1toM6mi:av;mI H aMn~ 

<li:pa.meHTOB MT JtHK ( Bernardi, I979 )! B H8CTOSilll8ff pa6oTe ~ H,'11;8H

~ reHOB, ltOHTpOJIHpYJOll!HX IIPOU8CCH rho - -. MYTareHesa, BH;o;eJISI

JIH H aHa.mtSHpOBSJIH JIHHlm 00 CHmlt8mmM T8MIIOM B03HHltHOB8HRII CIIOHT8.H-

HIDC MYTal(Htt petite. 

KOJIOHHH ltJI8TOR 7Ia H,7Ir/.. HM8DT CII8~8CltYD "SB83.It'ISTYJO" 

MOpI)OJIOI'lD) (~eHOTHII Sta+' PHO. Ia)' o6yCJIOBJI8HHYJO BHCOR0:11 -qacTOTOI 

rho - - MYTaHTOB B KJIOH8X ( 40 - 50% ) • B pacceBS.X RJI8T01JHHX cyc

lI8H3Hff, . o6pa60TSHHHX AK, BCTp8'18DTOJI MYTaHTHHe rJI.a,Itime ltOJIOHHH 0 

POBHHMR KJ)8Jl'.Mll .(ifleHOTltlI Sta - , pnc. I6). 1IaoTOTa MYTaHTOB petite B, 

RJIOHSX Sta - He 60JI88 H8CltOJILKHX IIPOU8HTOB. 

,IT.mt aH8JIH38 I'8H8TlN8CltOfl: IIPHpO,Illl Sta - - MYTSllH! OKpeCTltJIH 4 

Sta - - MYTaHTa O pO,ItKT8JILCRO! Jimmeff. Pac111ellJI8HWI Sta+ : Sta-

B raIIJIOn.n;HOM IIOTOMCTBe STHX CRP81l!HB8.HHff Olt838JIHCL CJIOJDmMlI. O;o;HaKO, 

IIOCJI8 H8Clt0Jll,KHX IIOCJI8,JJ;OB8.T8JILHHX 6SmtpOCCOB H30JIHpOBSJIH 4 RJIOHa 

(110 O;o;HOMy OT RaJrJJ;oro HCXO;o;Horo Sta - - MYTaHTa), y ROTopHX B IIO-

JE 
Trends Biochem.Sci.,I979,4,I97-20I. 
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TOMOT'B8 oxpelllllll38lIIDl O ?Ia lt1m ?I ol Ha.6JmJt8J,[OCI, MOHOreHH08 I)aCllt8IIJI8-

Hll'.8 2 Sta+: 2 Sta-. Taroi:M o6pasOM, 6wm: l'fSOJmpO:saml 4 SI,lt8pHH8 

MyTmnt:e: nesamto:mroro npo:e:ox0s,ttemm, o6YOJI8llJilmSJlll8 ~HOTlllI Sta 

3TJt.MYTSJUm 6wm: o6osnairem MI, M2, M3 :e: M4. 

P:e:o.I. KOJiomm, o6paso:eamme 
M8TR8Ml'I Sta +(a) ll Sta-(6). 

a) d) 

B xyJIE,TY1)8.X ~Ol'fJtOB, roMO- l'f reTepos:e:roTHHX llQ 8THM MYT~. 

Onp8.Jt8JIWI11[ iraOTOTY CllOHTammx uyT8HTOB petite • Hs Tac!JI. I Jm,ltHO, 

'IITO 118CTO'l'a rho - - yYTaHTOB B ltYJll,TY.l)aX rOMOSBrOTHHX Mj"r8.H'l'HHX 

:ztm:LJIO:e:JtOB oylll8CT'B8HHO mme, 118M B xy.m,-rypax H8yYTa.H'l'HHX :ztm:LJIO:e:JtOB" 

?Ia X ?I ri. • B 'l'p8X OJIY11WDC BS 118TSp8X Ha6Jm~OI, pa5JllNWI B 40-60 

pas, B 118T'B8PTOM ( M4a X M4 ol ) ".'" B 5-6 pas. 

T§l4mwa I. 'IJaCTOTH OllOHTammx Mj"raHTOB petite 

B :ztm:LJIOlJ,ll;HHX MOHU 

1!:e:OJIO IlpOCMO'l'p8HO l!aOTOTa 

. .D;mrJiol!,11; llOBTOpHOCT81 !E ItOJIOmi:I Mj"raH'l'OB petite,% 

7IA'. X ?Ia 3 3334 5I,2;!: 5,6 

Mio( X Mia 3 4083 I,I± 0,3 

M2o£ X M2a 3 4222 '· 0,8± 0,3 
M3c£x M3a 2 2530 0,9± 0,3 

M4.(.x M4a 4 2889 9,3± I,2 

MU. x 7Ia 5 4203 32,0±. 2,9 

M2ct X ?Ia 3 3959 5,2;!: 0,8 
M3o( X ?Ia 5 3465 44,8± 7,I 
M4o<.x ?Ia 2 2396 36,D± 2,0 

If B pasma: llOBTOpHOOTSDC l'ICllOJII,SOB8Jili[ RJIOHH, nwi:yqemme OT 

H838.Bl'ICKMO BOSlmR!IIHX Slll'OT • 

... 

' i 

· I 

I 

-»",,.,. 

IIpm.me Onp8.It8JI8Hl'I8 TeMIIa BOSHlOOIOB8l!IDl MYTattHtt -petite C 

IIOM01!1I>l0 M8TO.u;mtl'I .ll,itei!Moa ( Lusena,James,I976 )!f; ~ ,:nmJJIOH.ItOB 

7Ia x 7I d. .ItaJIO B8JI1IlmHY O, I2 ± 0, OI aa no11ROBS.Hll'.e , a ~ .IUIIJJIOR.It8. 

M4a X M4DC - 0,022 ± 0,005 B I)a0118T8 Ha IIO'IKOB8.IDI8. Y ,mmJIOlI,ll;OB 

Mia X Milll • M2a X M2cx H M3a X M3oC. 'l'8MII OIIOHTaHHoro MyTHpOBB.HIUI, 

011eBH.ItHO ,· ell!e Hmlte, 11eM y .IUIIJJIO:e:JtOB M4a x M4 ct • IIo-BH.rtnMOMY, y nsy-

11emmx JIKHl'Itt roMOSHrOTHOOTL no JI1Jdott RS MYTattHI MI, M2, M3 H M4 BH

sHBaeT 8SM8TH08 0Hmt8HH8 CIIOHTSHHOtt uyTa6BJIE,HOCTH MT reHOMa. 

Hs TaCSJI.I Jm.ItHO T8.Rllt8, 'IITO 'tlaCTOTH CIIOHTSHHHX rho - -MYTB.HTOB 

B KYJIE,TYJ)8.X .IUIIJJIOH.ItOB, reTepoSHrOTIWX IIO MyT~ MI, M3 H M4, 6.mrn

Im R -qacTOT8 rho - - MyTaHTOB B xym,Typax H8MyT8HTHlllC ,IUIIlJIOlI,ll;OB. 

CJie.ttOBaT8Jil,HO, MyT&nm MI, M3 ll M4 peneccKBHH. BOSMOXHO, 3TH MyTBI\Hll 

saT:parHB8X)T CTIJYKTYPHH8 reHH ~pM8HTOB, y-qaCTByJ)lltlIX B rho - -MyTareaese. 

l!aCTOTH CIIOHT8.HHUX rho - - MYTBHTOB B eym,-rypax reTepoSHrOT. M2d. x 
7Ia CYJ118CTB8HHO lmllt8, 'lleM B eym,Typax 7Iol. X 7Ia, HO SSM8THO BHIIl8, 

'tJ8M y roMOSHrOT IIO M2. 01ieBH.ItHO, MyTrunut M2 SIBJIR:8TCJI IIOJIY.ltOMmlaHTHOtt. 

MOJmo npe.It!IOJIOl!!lITL, 't!TO MYTrunut M2 saTparHBaeT Jioeyc, Hrp8.JJlltKtt pe

ryJISITOPJJYlO pom,. 

Ta6mma 2. KOMIIJI8M8HT8JnlJI MyTattHtt, ,IJ,8JDIIlHX ql8HOTHII Sta 

7IOC: 

MI°' 
M2d.. 
M3o{ 
M4oL 

7Ia 

+ 
+ 

+ 
+ 

Mia 

+ 
+ 

M2a M3a M4a 

+ 

Pesym,TaTH RSY'tJ8HIDI ROMIIJI8M8HTattHU MyTaHTOB Sta - npHBe,neHH B 

Ta6JI. 2. Kalt R OJI8.ll;OBaJIO OJm.ll;aTI,, 11l>H 06'L8,Itlm8Hlm B ,IUIIlJIOH,11,BX IIOJIY

.ItOMHHaHTHOtt MYTBI\Hll M2 C JIDOOI RS penecCHBHHX MyTattHtt ROMIIJI8M8HTSltW[ 

He Ha6JllO,Ita8TCJi. PeneccKBHHe MYTBI\Hll ROMIIJI8M8HTapHH m:iyr ~ BO 

BC8X BOSMOXHHX nonapmn: 00118T8.HHJDC. Pesym,TaTH aaa.imsa raIIJIOH.ItHOro 

IIOTOMCTBa rHOpll.ItOB -Mez.tlY uyTaHT&m (. Ta6JI. 3 ) IIORa8HB8llT, 'tJTO ItOMII

JI8M8HTSltW[ HOCHT MelltI'8HHHi1 xapaKTep. MyTBI\Hll MI, M2, M3 H M4 saTpa

I'HB8JlT I)aSJIH'iHH8 HecnellJI8HHH8 I'8H8TH'tJ80Im8 JIOicy'CH. ,If,7m 9TmC JIOICYCOB 

BBBJIH 06osaa11emi:e mmg ( mutability of mitochondrial genome ) , 

COOT'B8TCTB8HHO mmgI 1 mmg2,mmg,3" H mmg4 • 

!E 
Mol.Gen.Genet.,I976 1 I44,II9-I25. 
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Ta6mma 3. TeOT Ha 8JIJI8Jll>HOOTI> MyTEUtR:11, IIOmm&:l!llllX 

OIIOHTrumylD MyTa6HJibHOOTI, Mll:TOXOH,Iij)ll8Jll,HOrO reHOMa 

C:itpe~e 0611188 'lll:OJIO lfE:OJio Te~ 
T8TJ)a.n 4+:0- 3+:r- 2+:2- r'":3- o+:4-

7Ia X 7I<ll 22 2I I 0 0 0 

Mia X MioC. I3 0 0 0 0 I3 

Mia x M2c,(. 34 0 0 6 I9 9 

Mla x M3~ 53 0 0 .8 35 IO 
Mia x M4c,(. 30 0 0 4 I8 8 

M2a x M2c,(. I9 0 0 0 0 I9 

M2a x M3ol 61 0 0 II 42 8 

M2a x M4~ 50 0 0 I2 3I 7 

M3a x M3o(. I8 0 0 0 0 I8 
M3a x M4oC. 6I 0 0 I2 39 IO 
M4a x M4cL I4 0 0 0 0 I4 

* Pao111eIIJieH1Ie Sta+ ( +) : Sta -(-) y,nITUBaJllI TOJII,KO B T8~ 

0 peryJIJipHliM l)a011l8IIJI8Hll8M 2a : 2o<. • 

EOT80TB8HHUM IIO.DXO,ltOM K yOTaHOBJiemm ~ JIOityOOB mmg 

OJIYDT IIOllOK I!pll8H8ltoB, HaxO.ItRI!lHX08 llO,Jt llJIJi11Dm8M 8TllX JIOityOOB. B 

HaOTMI118tt pa60T8 npOB8,Jt8H amums BJiruIHRll MyTat(lltt mmg Ha ,cy'BOTBPI

T8JII,HOOTI, RJI8TOK K ~ MyTEUtRfi rho - IIO,Jt ,tte:11oTBll8M 6pOMKOTOro 

8Tll,10IJI ll Ha OTMWII,HOOTL $?.lt8pHOro reH8TIDl80KOro ~TO:pa p-. 

BJtlUllme MVTamrlt mmg Ha murymmoBBHHyp tma6mIJOOTI> 

Ml!rTOXOHmraa,µ,Horo reHO@ 
<lyBOTBllT8JILHOOTI, · lt mI;t.tyltitIDI rho - - MYTEUtRfl IIO,Jt .1te:l10TDH8M 

6pOMllOTOro 8Tll,10IJI Onp8.lt8J!JIJIH y IIOO'i'M8:110TIDJ:80RKX IIOTOMKOB ,ItlmJIOJJ,ItOB 

I'8T8p0Slll'OTHHX IIO mmg - MyTmn'IJl1,f (no 1i8THJ)8 T8Tpa,Itll W1JI RllJmOit llS 

mmg - MyTEUtRit) ~ Yope.ItHemme ,llll.HHlle WIJI Sta+ B Sta\ oerperaHTOB 

npllB8.lt8HH B Ta6JI.4. Bll.ItHO, 1iTO MyT~ mmgI o~eT ,cy'BOTllllT8JIL-

HOOTL RJI8TOR R MyTareHHOMY .tteitoTJmD ID. B To iite BPewt MyTa,nmr mmg2 , 

mmg:; ll mmg4 He Olta3HE81>T 38M8THOro BJnUIH1'IJ? Ha :im.tt,ym:Om. MyTEUtRft 
petite 

Ju$liepe~H08 BJIWIHll8 MyTlll~Idt mmg Ha ,zyBOTBllT8Jll,HOOTI, 

ltJI8TOR K MyT8r8HHOMY ;a;ottoTBIDJ ID, IIO-BB,ttlIMOMy-, OBJJ,It8T8Jll,OTl3Y8T 0 

pa3B8TBJI8HH00Tlt IIyT8:ll: rho - - MyTar8H8Sa: reHH MHG2 , MMG:; K 

MMG4 , Hao6xo.nm,ma WIJI s®eRTltBHOro onoHTa.HHoro rho - -:- uyTareHa-

sa, H8 smnm>TOS: TaltOBHMll npI!M8HllT8JILHO IC MyTaroueay IIO.lt ,11;e:l10T1ll18M 

6pOMROTOro 8Tll,10IJI. 
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Ta6Jnma 4. lJyBOTBllT8JioHOOTI, K MyTareHHOMY .ttefiOTBIDJ 

6pOMllOTOrO 8Tll,10IJI y Sta + ll Sta - oerpeI'B.HTOB 

~raHT 

rnOpR.It -----------

+I+ 
+ /mmgI 

. + /mmg2 
+ /mmg:; 

+ /mmg4 

B8Jill1ilma ,IOl8M8Tpa "SOHH OTOyTOTBIDI 

pooTa", MM 

Sta+ 

36,8 ± 0,7 

39,0 ± 0,5 

35,9 ± 0,3 

37,6 ± I,I 
35,3 ± 0,5 

Sta-

3I,9 ± 0,4 

37,3 ± 0,4 

39,I ± I,O 

35,8 ± 0,4 

B.mynme MVTBlIIItt mmg Ha. OTa6mHOOTI, rurepHoro reH0TlA80KOro 
qialtTOpa p-

1\iyTEUtRH mmgI nommiaeT H80Ta6wn,HOOTI, 06HapyxeHHoro HBMll 

M8H,1!;8JmpYi)lll8rO reHeT1Aeoxoro !p8.ltTOpa p-. 3TOT !p8.ltTOp IlM88T IIJI8:l10Tp0Il

H08 npoJIBJiemre; OH OOJia6JIH8T ImrM8HTBI(lll) KJI8TOR adeI , 0Hmm8T 1iaO

TOTY OilOHTa.mmJC MyTattIJ:11 petite n B roMosnroTHOM OOOTOmrmI 6JIOim

pyeT cnopy.nmnm. CnoHTaHHM yTpaTa !p8.ltTOpa p- ( p- -P+) RJI8TK8Mll 

MMG + xapaKTepnsyeTOS: T8MIIOM IlOp!I.I(Ka ro-4 - ro:.:3. Ka1t Bll.ltHO ns 

Ta6JI.5, y MyTaHTOB mmgI 8TOT T8MII YB9Jm'l8H Ha 2 IIOp!I.I(Ka B rrepBHX 

IIO'IKOBB.HIDIX IlOOJI8 rroceBa. MyTarurn mmg2-mmg4, B OTJm'lll8 OT MyTattIIll 
mmgI , He BJllIJillT Ha 1i8CTOTY CilOHTrutHllX np8Bpalll8Hllit p- B p+. 

Ta.6mma 5. TeMII CilOHTaHHHX np8Bpalll8HRtt p- B p+ 

y ranJIOll.ltHHX .mnm:ll: ,Iij)OU8ft 

JlnHmf n me reHqTBil lfuOJIO IIOB- lfuOJIO npOCMOT- TeMrr nepexo-

TOpHOCT8ti p0HHWC KOJIOHH!i .ltOB p- -P+ 

H4,H5,H6 (MMG+p-) 9 I2 593 0,007 ± 0,03 

H8 (mmgip-) 3 3 587 9,7 ± 3,2 

H9 (mmgip-) 3 I 923 I3,3 ± I,5 
HIO,HII,HI2 (mmgip-) 3 3 607 4,5 ± 0,4 
HI3,HI4,HI5 (mmgip-) 3 2 800 20,0 ± I,7 
HI6,HI7,HI8 (mmg2p-) 3 3 368 0,00 

HI9 - H24 (mmg,p-) 6 2 885 O,I4 ± 0,05 
H25,H26 (mmg4p-)' 2 2 796 0,07 ± O,OI 
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XOT.II TO'IHSJ! npnpo,u,a ~Topa p- Ha YOTaHOBJiaHa ( Hall60Jiaa 
BapoSITHott np0.It0T8.BJI.II8TO.II ,Itl!OOMruI no O,WIOff HS xpOMOOOM ) , ere .II.ItO:P
HaJI JIOKS.JmSaitWI Ha BHSUBaaT OOMH8Hnft. Ta.IWM o6pasoM, H8ROTopua HS 
raHOD, Heo6xo,nm.mx ,D;lI.II B!lOOROff HSM0H1mBOOTll MT reHoMa, llM0lOT,..CYlll80T
B8HHOe SHa'teHne lI ,D;lI.II reH0TlI'll00ltllX npo~eoooB, npoTaK8DlltHX B .II,lij)8.X 

;lij)OD0BllJC RJI0TOR. 

Mo,mo npe,u;nOJIODTI,, '!!TO npo,nyRTH XOT.II 6u H0ROTO:pmc reHOB MMG 
Henoopa,noTBeHHO BSamAO,ItettoTBJX)T O MT ,IlllK, B!lSUBa.lI MYTanHH petite. 
Xopomo llSBaOTHO, "lTO MYTmnm petite OHHlltallT OKO!)OOTI> paSMHOX8HH.II 
KJI0TOR, me lltll3Heonooo6HOOTI,, HapymaDT pery.runum M8Ta60JmSMa, 6JIORII
py]OT onopoo6pasoBaHHe. Hma.m OJioBSMa, am MYTanHH a,Jt88. JIH nOJieSHH 
,D;lI.II KJI0TOR.'Ilo3TOMY rho- - Mj'Tar8H8S, ORO:pee noero, He .IIBJI.II8TC.II 
0,Itl!HOTB8HHOtt ~0JII,D BSamAo,nettcTBRJI IIPOltYRTOB reHOB MMG O MT ,IlllK. 
BnOJIHe BOSMOlltHO, '!!TO, llOlmMO MYTainn! petite , yl(a88.HH!l0 BSamJIO,tteffoT
mm BUS!lBBJOT Ra.IW0-TO HSM0H0HWI MT reHOMa, nM8Dll!H8 onpe,neJiemruft 
(pymtlnroHaJII>Hlltt OMHOJI. Me npmco,Itl!M TattmA o6pa30M It npeit1JOJIOllt8HmO 0 

~OHaJII>HOll SHa'tllMOOTH B!lOOKOi!: HSM8H1UIBOOTH MT reHOMa. ,IJ,amme, 
oorJIB.OYIOlllH80.II O TSlmM IIP0it!IOJI0l!8Hn8M, IlOJIY'l8HH npH 8HSJmSe BJIHJmWI 

lISM0H1mBOOTH MT reHOMa Ha -qyBOTBHTeJII,HOOTI, ;lij)OD8BHX RJI8TOK K HH8.R

TlD38I011R asoTBOTott Kl!OJIOTOtt. 

2. MH:roxoimmtaJµ,mtlt reHoM n AK-rooTmITem,nooTr,. 

BJmmme moxomrogam,HHX mmmtt.ga AK-IDOTBHTe.Jil>HOQ'l'p 
AK--qyBOTBHTeJIT,HOOTI, JIHHHH X2I80-IA HWCO,Itl!TC.II no;r,; KOH'rpOJI8M 

H80Ta6WIE>HHX reH8TlN00Itmc ,neTep.mH8lITOB, BOSMOJIHO, MHTOXOH;lij)R!IJII,HOff 
npnpO,ll;ll ( Devin,I979 )*. B HaOTO.IIJllaff pa6oTa ll00JIO,It0ll8Jm BJmJml'I0 MH

TOXOH;lijlllaJII>HHX MYTainn! Ha -qyBOTBHTeJII,HOOTI, ,ItpOD8D!lX RJiaTOK K miaR
TmmpymIIteMY ;r,;effoTBm> AK. 

.1Imm.lI IXC, H00yma.lI MYTai:tmO mmgI t 6wm llOilOJII,SO:na.Ha ,D;lI.II no
.n:yqemm TO'IIKOBHX MllTOXOH;lijlllaJII>HHX MYTaHTOB. 0,Itl!H n:s HHX, IXC-I, 
oRB.SaJIOJI HeoTa6wn,1mM no 60Jibmott 'tJS.OTOTott mmteILJUIJI 'rho+ - penep
TBHTOB K rho- - M]Ta.HTOB. Y '118Ttlp8X Oy6RJIOHOB JilllDm IXC-I OTo6pa.,m 
no O,W!OMY rho+ - paBepTaHTY K O,WIO?sy rho - - MYTaHTY. KpoMe Toro, 
y Koxo,Wtott .nmnm IXC n 'taTepex oy6K.1IoHoB .mnnm: IXC-I mmyinipODaJm 
6pOMll0TllM 8TII,Itll0M rho o - M]TaHTOB. 

Kmt ~o ns pno. 2, rho - - MYTaHT!l SHa'tllTeJII,HO 60JI88 'tYBCT
BHTeJII,HH K AK, '!ISM. rho+ - .nmnm. rho + - peBapTaHT!l OXO)tlm D OT
HomeHKH AK--qynOTBHTeJII,HOOTH O llOXO.ItHOff .mmnett IXC. Cxo,nOTBO Ha6Jm
,IT,a8TO.II lI M8lE.ItY rpynnm.m 60JI88 -qyBOTBlIT8JII,llllX It AK Jillllllit - OllOHTSH
H!lX rho - - MYTBHTOB K :mI~O:aaHHI:llC 6poMHOTBM 8TII,Itll8M rho O -
MYTaHTOB. I!O-Bll,11;ID,10MY, llM8HHO 8Jim.llllUlitW[ MT r0HOMa Rm! BOSHllKHOl38HlI8 

H Mol.Gen.Genet.,I979,I7},95-IOO. 
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B HOM OHJII,HO nupru!t8HlllllC ;r,;e/fleKTOB BUSHBa8T llOBH!Il0Hn8 AK-'tYBOTBllTeJII,
HOOTH y 8THX .mmml. 

XOT.II KOJIK'll00TB0HHH0 HSMeHeHM AK--qynOTBKT8JII,HOOTH IIPK 1ISM8Ha
mmx MT reHOMa MOryT 6UTI> B00I,Ma S8M8THHMR, B0p0.IITHO,OJI0)'.ly8T rOBO
pllTI, Oitopoe O MllTOXOH;lij)HaJII>HOfl: MOJ:IYJIIIUim, 1i8M O JiteOTROM.MIITOXOH,Il;
pRaJIJ,HOM KOHTpOJie AK--qynOTBHTeJII,HOOTH. HsneoTHU JIHTepamwe ;r,;amme 
0 KOHT:pOJie AK--qynOTBHTeJII,HOOTK 00 OTOpOHH .II,It8pHoro reHOMa ( Praka sh, 
I976 ). 
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Pno.2. 1:Jyl3oTBHTeJII,HOOTI, K llHaKTlIBrunm asoTHOTOil ImOJIOTOff y .mnmff, 
H80YlllHX pa3JI1I'IIHH8 MYTSIUIOHHH8 ll3M8H8HK.II lmTOXOH;lijlmlJII,HOro reHOMa. 
HonOJII,so:aa.im ItYJII>TYPH n nospaoTe 2 n•5 oy-rox. 

CJI8)'.ly8T OTMaTl'ITI>, '!!TO KJI8TRlI mit - M8H88 AK--qynOTBBT0JII,Hll, 
'110M rho - , npR'!leM npn YB8JilI'll8!nIR nospaoTa KYJII>TYP AK--qynOTDHTeJII,
HOOTI, JIIDnt! mit - H80KOJII>KO yMam,maaTO.II, B TO l'.lpelm ItaK Y rho - ll 

rho O · npaltTll'IIOOIGI Ha II8M8Wl8TC.II. 06HapyxeHHHe pa3Jll!'IIKSI B AK-,zynoT
BBTeJII,HOOTH mit - lI rho - - mnml, a Tait'll:8 OTOYTOTBH8 Il0BHIII8HK.II 
AK--qyBCTJmT0Jll,HOOTH npn llHI'II6RpODalllm MIITOXOH;lij)H8JII,HOff TpaHOJI.IIItHK 

3pll'rpOMmnmoM II XJIOpm.$3HHROJIOM ( ,u,amme II:pllB8;D;8HH B JtROOepTrunm ,, ) 
IIOitaSUBaJJT, '!!TO BJmmm8 MT reHOMB. Ha -qynoTBHT8JII>HOOTI> It AK, BOSMOXHO, 
H8 OB.1!88.HO O MIITOXOH;lij)RaJil,HUMll aitTJ.mHOOTm.m, 0Ylll00TB8llHHMll ~ RJI8-
T.01UIOrO ;r,;uxamm:. Cx0.1tH!l8 lS!lBO,ll;ll 6wm: O;lt8JiallH ,lijlyrID.nI aBTOpSJ.m B OT-
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HOmemm y,1aOTm1 MT reHOMa B onopyJIJm;lllI ,ItmIJIOlI,Il;OB (Harting,Breitenbach, 
I980; Pratje et al.,I979 ), ItaTa60JmTHOtt penpeoomt (Haussmann,Zim-

mermann,I976; Rouslin,I976 ), noro,;epJEamm killer - IIJIB.BMlI.ltH 
( Wickner,I977 ). 

B sima,llll HaOTOmttett pa6oTH He BXO.u;wIO llOOJI8,IJ;Ona.HH0 M8X8Hll8M8. 
BJillJIHIDI MT reHOM8. Ha AK-,cyBOTBllTElJII,HOOTI, ;lij)OD8BHX ltJI8TOlt. ,lJ,7m Hao 
OYlJl0OTB8HHO BHHBJietrne OTHOOlITElJII,HO JI8rltO T0OTnpyeMoro lll)ll8Ha.KB. (AK
,cyBOTBlIT0JII,HOOTh), ltOJill'i0OTB0HHH8 xapaitTepllOTHltll ltOToporo SaBlIOJIT OT 

OOOTOmm.11 MT reHOMa. • 

H8M8JGlIBOCTh MT reHOMa ll H8OTa6mHOOTh AK-,:ynoTBHT8JI1,HOOTll 
Hsy,1a.m .nettOTBIIe MYTwnm mmgI Ha YI)OB8Hh H oopna6em,HOOTI, AK

,cyBOTBllTElJII,HOOTll. 
Yope~eHHHe ,u,amrae .wm ltJIOHOB mmgI H MMG+ ns Te~. llOJIY

-qemmx npn cnopyJISIItlm ,Itm!JIOlI,11;O]3 MMG + /MMG +_ ll · mmgI /MMG + npne
,neHH B Ta6JI.6. Bn,u;Ho, 't!TO AK-,cyBOTBHTSJII,HOOTh MOHOB MMG +, npono
xo.u.antmC OT rOMo- n reTeposnroT no aJIJieJIH MMG ~ o~a n Ta ite, n omr 
60Jiee ,cyBOTBlITElJII,HH, 'tleM ltJIOHH mmgI. 3Ta pasim:na ,IJ;OOTOBepHa ,wm 

Boex BpeMeH BH,IJ;el)JltlW ( P< 0.OOI, 0.002, 0.002 ,nJIJt 4, 6 :e: 8 'ti., 

COOTB0TOTBeHHO) • . 
Y,naJietrne MT ,IllIK 6pOMHOTHM STH,IJ;ReM H8 ltJIOHOB MMG + H mmgI npn

BO,ItlIT It nommremm AK-,cyBOTBlITElJII,HOCTII, npnii8M pas~ B AK-,cyBCTBll
TElJII,HOOTll M0lll'JtV 8Tm.m rpynnru.m ltJIOHOB llpaltTH'l8O1tll noJIHOOThl) yoTpa
rumTOJI ( Ta6JI.6 ). TamJM o6pasOM, MYTmnm inmgI noHlillt8.eT AK-,cyBoT
BllTElJII,HOOTh ItJieTOlt rho+, HO He BHSHB8.8T llSMeHepnA AK-,cyBCTBlITElJII,
HOOTll y ItJieTOit,JillllleHHHX MT reHOMa. Ilo-Bl!,IJ;ID&OMY, JIOKYO mmgI B88.HMO
.nettoTBYeT O MT reHOMOM H 8TO s,nepHO - ItllTOllJia8M8.Tnii8ORO8 B3aIDlO~ettcT
Blle OKB.Slill8.eT 38M8THOe BJIHmme Ha AK-,cyBOTBHTElJII,HOOTh ItJieTOlt. 

Bapna6eJII,HOOTh AK-,cyBCTBHTElJII,HOOTH BHYTI)ll rpynn r8H8Tnii0Cltll 
lI,Il;eHTll't!HHX ltJIOHOB O~8Hlll3aJIH no .nnoneponn OOOTB8TOTBYJ)lltBX B0JIH'4mI 
8OH ,cyBOTBlITElJII,HOCTH. ,IJ.amme ,wISI KB.ll,IJ;Oro ltJIOHa nOJiy,leHH l3 H0CltOJihRIDC 
noBTOI)HOOTJDC n yope~eHH. B Ta6JI. 7 ,na.HH O~8HRH Bapll8.68JII,ltOCTll yxe 

'· 
yope~emmx sHa'tleHHtt, OTp8Jl8Dllllle pea3IhHHe HaCJie,lzy'eMHe pa3JIH'IIDI 

Melll'JtV ltJIOHm.m BHYTI)ll rpynIIH, a He CJiy,lai!HH8 iii,nyK~ pesyJII,TaTOB 

OT OnHTa It omrry. 
Kalt ~o HS Ta6JI.7, npn 6JIHsimx ope,IJ;HHX SHa'tleHMX AK-,cyBOTBll

TElJII,HOOTH ee ltJIOHaJII,HM B8.pHS.68JII>,HOOTI, ]3 rpynne MMG + [rho +] 8Ha
'IHMO BHllle, 'ieM B rpynne MMG + [rhoO] • TamJM o6pa3OM, cnoHTaHHHe 
reH8Tll'i0OltHe HSMeHemm:, O6yOJiaBJIIIB8J)ll1ll8 ltJIOHaJII,HYJ) :eapHa68JII,HOOTI, 
.AK-,cyBOTBHTeJII,HOC'ffl, npOHOXO,iglT B ItJieTKB.X MMG + [ rho o J ropas,no 
p8J!8, 'ieM B ItJI8TKB.X MMG + [ rho + ] • C1topee Boero, • 8TO pasJIH"qHe 
yita3HB8.eT Ha MHTOXOH;lij)HaJll,HYJ) JIOKB.JIHsatn'II) paOOMaTI)HB8.8MUX HSMeHeHHtt, 
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.n;a;ree ll'.M8ey8MHX RS - H3M8H8mmMliI, B OTJilNII8 OT rho - - My-TBil}dt. 
RS - H3M8H8HlUI He HapymaDT MHTOXOH,DJ)ll8JII,HHX ~. H806XO,IO!MHX 

~ ~- BMeoTe O T8M, OIIOHT8.HH08 B09HHRHOB8HH8 STHX 11:B'JX. TlIIIOB 

reH8TlN80ImX lISMeHemdl H8XO;ltl!T01! IIO,Il; ROHTJ)OJI8M Jioxyoa mmgI , IIOO

ItOJll,ltY BB8,Il;8Hll:8 B H,ltepmrlt reHOM My-Tau;mI mmgI npllll0)41IT R SHa"llITeJll,

HOMY OHlDlemm KJIOHaJll,HOfl :sapHS.68Jir,HOOTR AK-11YBCTB1IT8Jll,HOOTlI (Ta6JI.7). 

RS - lISM8H8Him y KJl8TOK MMG + , IIO-mmr,IMOMY, m!JISI!OTOSI O.n;HOfl 1!9 

nplI1mH HSOTa6l'f.Jll,HOOTlI me AK-11YBCTBlIT8Jll,HOOTH. 

Pesym,TaTH HaOTomil8fl pa6oTH oorJIB.O;yl>T01! 0 np8,Il;OT8l3JI8HlI8M O BH

ooxott HBMBH'mBOOTH MT reHoMa ;u;poueff Rait aTplI6YTe ero HO:PMam,Horo 

~OHlipO:eamtH. Ko:impeTHlrll xapaKTep B09HHita!lutmC H9M8HeHH:11 H ipymt
D;KOH8Jll,H8Ji SHa'll!MOOTh 8TOf!.HSM8lflmBOOTlI HYl!,Il;BDTOJI B .n;a,JihHe:l!meM HO

OJI8,Il;Oll8.Hl![lI. 

BHBonH 

I. MlrrOXOH;IIJ)HaJll,HHfl reHOM 0Ita9Hll8.8T OYJlt80TB8HH08 :wmmme Ha 

1!YBOTBlIT8Jll,HOCTh ;IIJ)OD8BHX KJl8TOK R HH8RTHJm:PY1llll8MY .n;efl:OTmm aso

THCTOfl lmOJIOTH (AK). CIIOHTaHHH8 lI RH.IIYnlI:POBSmm8 MYTau;mI MlITOXOH;IIJ)lI

aJII>HOro reHOMa 38M8THO M0)41I@llt0.p9J)T AK-1!YBCTBlIT8Jll,HOOTI,, 

2. PaSJilNlm B AK-11YBOTBlIT8Jll,HOOTH MElJUY lISOremrm.m: IIO H.lt8:PHHM 

reHaM JilIHRflMlI Eait C HOp.mJIJ,lUIM, Talt lI O HapymemmM ,Il;HXaHlI8M lI xa
paKT8:P .n;eflOTBHJi lIHI'l!!6lITO:POB MlITOXOH;IIJ)liaJII>ROff TpaHOJimnm Ha AK-11YBOT

BlIT8JlbHOOTh IIOSBOJIJD>T 88XJil)"llITI,, 'tlTO . M8XEIHlI3M BJIHJmWl: MlITOXOH;IIJ)liaJll,_

HOrO reHOMa Ha 11YBOTBlIT8JlbHOOTh ;IIJ)OU8BHX KJl8TOR It AK He CB0)41ITOSI It 

o6eone~emm ,Il;l,IX8.HWI. 

3. B KJl8TR8.X WTBMMa X2I80-IA l![ ero npOHSBO,Il;HHX OIIOHTaHHO 

BOSmmaDT C BHOOROff ~OTOTO!t reH8TlN8Clm0 l!!3M8H8mtll 11:Byx THIIOB: rho -
MYTaitKlI lI RS - lI3M9H8HlUI, . IIO B08fl B0pOJiTHOOTlI, JIOitaJilISOBaHHH9 B MT 

reHOM8, RS - lISM9H9HlUI, B OT.Jm1m8 OT rho - - MYTatniff, HS HapymaDT 

,u;mca:mm. OHll: o6Haroxm,m 6.JIB.rO-Wi:PJ'I BJmJIHm1 Ha AK-11YBOTBlIT8JlbHoori 

XJISTOK. BuooltSJi ~aoToTa onoHTaHHHX RS - HBMeHemdl onpe,n;9JUieT He

oTa6wn,HocTI, AK-11YBCTBlIT8Jll,HOCTlI y lI~emmx: .mnmff. 

4. HSM8H"llIBOOTh MT reHOMa y lI~8HHHX .mnmff H8X0)41ITOJI IIO,Il; 

KOHTJlo.iI8M sr,1tepHHX reHOB mmg ( mutability of mitochondrial genome). 
H,Il;8HT~OBaHHH9 H98JJJI8Jll,HH8 MYTau;mI mmgI - mmg4 OmtmlDT T8MII 

o6paso:aamtli OIIOHTaHHHlC D;KTOILJia3M8.TlN8CRIDC MYTatnrlt petite , Y KJl8TOR 

mmgI 0HmE8Ha TaKZS ~aOTOTa .RS - lI3M0H8Hliit, MyTBitWI mmgI , B 

OTJilNII8 OT MYTattHft mmg2-mmg4 , ll3M8W?8T 1!YBOTBlIT8JlbHOOTI, KJl8TOR K 

mr,uymnm MYTatnrlt petite IIO,Il; ,n;eftOTBHeM 6pOMHOToro STR,Itlm, 

5. AK-"!YBOTBlITeJIE,HOOTl> ;IIJ)OU8:BHX KJl8'1'01t SaJmOlIT OT B9all'.MO,D;8!0T

BHS MT reHOMa O JIOityOOM mmgI , B TO BP9MII 1CEUt KJl8Tlm mmgI [rho0 J lI 
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MMGI [ rho0 J 
mmgI [ rho+J 
MMGI [ rho+ J 

npOSlBJI.8IOT O,nmlaROBJ]O JiK-"tyBOTBRT8JILHOOTL, y RJI8TOR 
AK-1ty13CTBRT8JILHOOTL OYJ!l80TB8HHO mtl!te, "l8M y RJI8TOR 

6. MyT8I.{RII mmgI , B OTJIH1m0 OT MyT~tt mmg2 - mmg4 , OYJ]l0CT
B0HHO yon.mmaeT H9CTa6IIJibHOOTL JI,ttepHoro reHeTR1180ROro (!l8.KTOpa p-. 
IIo-mr.u;imoMy, H8ROTOpHe 1!3 reHOB, H806XO.Itl™HX ~ BHOOROft HSMOH'm
BOOTH MT roHoMa, l!M8llT OYJl!OOTB0HH08 3Ha"leHHe H ~ reH8Tl'!1180RmC 
npo~eoooB, npOTORalOlltllX B Sl,Iij?8.X ;lij)Ol!Olt0BHX RJI8TOR. 
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