
BCECOID3HWA HAYqHO-HCCRE~OBATERhCKHA HHCTHTYT 

CERhCKOX03HHCTBEHHOA PA~HonorHH 

rocArPOTTPOMA CCCP 

l/-

qETTYPHOA 

Y~K 577 .391 
Ha npaaax pyKonHcH 

19-88-762 

AReKcaHap HaaHoaMq 

3ABHCHMOCTh CTTOHTAHHOro 
H HH~YI.U1POBAHHOro OBnYqEHHEM MYTArEHE3A 

y SACCHAROMYCES CEREVISIAE 
OT <I>A3W POCTA H <I>A3W KRETOqHoro I.U1KRA 

CneQHaRbHOCTb: 03.00.01 - paauo6HOROrHll 

ABTope~epaT ~HCCepTa~HH Ha COHCKaHHe yqeHo~ CTeneHH 

KaH,O;H.QaTa 6Honorwi:ecKHX HayK 

06HHHCK 1988 



Pa60T8 BHIIOJIH8H8 B 06se~8HHOM l!IHCTHTYT8 ~pmoc JilCCJI8,D;OB8llld1, 

Ha~ :pyltOBO~Te.m.: 
,D;OltTOP 6ROJIOI'RIJ8CKRX HSyzt, npoq>9ccop·B.H.Koporo~ 

~.m,H},18 OIIlIOH8HTH: 
,D;OltTOP 6ZOJ10rz11ecux Haylt, npowaccop H.A.SaxapoB 
JtaR~ZnaT 6zOJ1orz,i:ecrn Hayit E.H.CapanyJII>IteB 

I • • • ' 

Be~H- opramtsa:i:um - .liemmrpa,x,;cl'td. rocy,napcTBeBHI:dt ymmepcxTeT. 

3aDtl[Ta ,D;IICC8PT8:tr;Blt COCTORTCH "_" _______ I98_ ro:rrt:1 . 

HS 38C81f,8Hl!lll CII8Itll,8D8l!pOB8HHOrO COB8T8 IIO pa~06KOJIOI'RR ){ I.20.8I:QI 
llJlK BceCOllSHOM H8y-qHO-JilCOJI8,D;OB8T8Jll,CltOM JilHCTll'l'Y'r8 ce.m,cxoxos.dcnaH""'. 
BOI pa~OJIOI'RR rocarpol1Jl()M8 CCCP (MocitBa-UeBTJ), yJ!. Eemmcioro, 
,D;.4, ltOMB,300) • •· . 

C ,D;IICCepTaitHel 1140:amo osHa1tOMKTiiOH B 6H6JIZ0Te1te BcecOllsHoro 
HSy-qHO-KOOJ!8,D;OB8T8JIE,OltOrO JilHOTHTY'ra 08JIE,CROXOs.dOTB8HHOti ·. pa~OJIOI'IID![; 
OrsHBH Ha 8BT0peq>9paT ll_POCm« · HaIIpal!J!SlTii. no 8,Iijleoy: · 24~020, 
KaJIY30ItSH · o6JI., r.06HRHOR, BHHHCXP, cneIUiaJIZszpo:BaHHmt_ CoBeT. · 

.A:8TOpeql8paT p&SOOJ.18H n 

Y'qe:RHI 08JC_p8Tapr, 
OII8Itlf8Jl][SlilpOMHHOrO. CoBeTa .. 

XBH,D;ll,IltlT 6HOJIOI'R1180DX HSyzt 

n I98_ r. 

H.H.CaDSJ)OM 

I -

l 
( 
i 

OH!WI XAPAKTEPHCTHKA PAEO'ill 

ARTya.m.HOCTI, Tew 

.'.Hsy-qeime M8X8Jm:SMOB My,rSIJ,HOHHOro nponecca .fIBJI.II8TOH O.JtHOI HS BSllt
Hefil:Imx ss;rrirq C0Bp8M8HHOI 6HOJ!OrHJil, pemeime KOTOpo:li JilM88T OI'p0MH08 
3Ha1ieHJile ~ 6HOJ!OI'ID:I B006~e H ~ 9BOJil!JIJ,JilOHHOro y-qeHlIJl: B qacTHOCTH. 
He M8H88 B8lltH8 9Ta npo6J!eMa H ~ np8KTJilKJil - oco6eHHO ~ CeJII,CKoro 
xosmicTBS, Mmtp06HOJIOI'R118CKOit llJlOMiml.7I8HHOCTH l'I M8.mm,mIH •. 

B OMSH C pa3BHTH8M M8TO,D;OB HCCJ!8;a;OBSHHH JllIK Ha MOJI8ltYJIIIJlHOM 
ypOBH8 IIOCJI8 nopa3ZT8JII,HHX ycnexoB MOJI8ItYMpHOro aaaJIJil3a My-TSIJ,HOHHHX 
H3M8H8Hd JllIK Ita3SJ!OCI,, , trTO My,rSD,HOHHHM lICOJie;a;OBaHH.f!M rp03JilT onac
HOOTI, 6HTb HHSBe,D;eHHHMH ,D;O He6o.m,moro pas;a;eJia xm.mn HYKJI8HHOBHX KHC
JIOT. 0,11JISKO npo6JI8M8 My,rareuesa, OXBSTHBSD~H BO BCe:li CBOett B38HMO
CMSH T8Kl'I8 4\YH:rrt:!M8HTaJibHH8 BHy-TpmtJI8TOtrHH8 nponeccH, Kalt penspaIJ.HH, 
peIIJIHKaIJ.HH lI peKOM6HHan;rm. JJ:HK, ,qpe3BH11Sttlio OJIOlltHS' trT06H 6HTb, pemeH
HOit TOJibKO C IIOMOl!lI,l!l MOJiexyMpHHX M8TO;a;OB l'ICCJie,nOBaHH:li. MyTareues, 
CJIOJKH!d MHOrOKOMIIOH8HTHHit K7.18TOtrHHil nponecc, Heo6xo;a;m.io H3YtJSTI, npellt,ll;e 
BCero ua opraHH3M8HHOM l'I oco6eHHO KJI8TOtrHOM·YPOBHJDC, trTO o6ecnetnrr Y.07 
nemuoe JilOCJie;a;oBSHH8 My,rSD,HOHHOro nponecoa HHS ypOBH8 MOJieRYJIJiPHOM 7I. 

HcoJie;a;oBSHw:r, npoBe;a;euHHe Ha .lU)OJKlltaX, uspsmy o pa6oTSMl'I Ha 6a1tTe
p1I.1DC BH80JIH 3Ha1JHT8JII,Hld BKJIS;a; B paspa60TRY npo6JI8M CIIOHTaHHoro lI 
lIH;a;yIU[pOBSHHOro My,rSIJ,HOHHHX nponeccoB. 

B Bonpocsx MYTareuesa Y ,tq)ODe:li It HSOTOJilll8MY Bp8M8HJil yoTSHOBZ
JIOCI, npe,ncTaBJieJme, 11TO OCHOBHHM nponecc~, OTB8TOTB8HHHM 38 B03HHK
HOB8HH8 My,rSD,H:li, ~8TCH penspaIJ.HH JllIK 21. 0,11Jlaito B IIOOJI8,11JIH8 ro~ 
IIOHBHJ!ZCI, IIY6JIHKaIJ,HH, B KOTOPHX OIIJilOHBSDTOH c.7IYqan SSBZCHMOOTH IJHCJia 
My,rSHTOB OT ROJIHq80TB8 IIOBI!ereHHtt B JJ:HK, OOTSBDmXOH H80Tp8II8pl'IpOB8H
HHMH It MOM8HTY peIIJilIKaIJ,HH 73 • a TSIO!te OTCY'rOTBHe My,rl'IpOBSHW'I llJll'I 
6J!Oltl'IpOB8HRZ peIIJilIKaIJ,HH )fJ'- B TeMIIepaTypOqyBOTBl!J:TeJibHOM ·mTSMM8 
Saccharomyces cerevisiae 4 • 3TH pa60TH Yita3HBSDT HS BSJ!HYD po.m, 
peIIJIHRa:cr;m B nponeooax o6pasoBSHw:r MYTanntt. 0.JtHaKo l!J:COJie;a;oBSHR:li, no
o~eHHHX oneHRe pOJIZ l!J: BRJIB;rr.a nponecooB peIIJilIKaIJ.Hl![, penapa:cr;m lit pe
KOM6l!J:Ha:cr;m B CT8HOBJieHl!J:e MYTBIJ,H:li B KJI8TK8 Ha ,tq)ODBX He llJlOBO~OCI,. 
PesyJibTSTH, IIOJ!y-q8HHH8 npl!l nsy-qeHD MYTSreuesa Y ,tq)Ol!Olt8tt, e~e He;a;oo
TSTO-cmH ~ Toro, trT06H npe,D;OTSBZTb IIOJIHYJJ RaPTl!J:HY nponeocoB, llJlOHC
XO'Almll!J:X B KJI8TK8 npH o6pasoBSmm r.,yTaD,H:li. 

II/ m.Ayap6ax. Ilpo6JieMH My-TareHesa. M.: MHp, !978. 
121 H.A.3axapoB H ,tq). MyTaD,HOHH!d nponeco y rpH60B. JI. :HaYita,I900. 
/3/ , R.Barale et al. - Mutat.Res., 1982, v.92, P.39. 
/4/ H.Baranowska et al. - Mutagenesis, 1987, v.2, N.1, P.1. 

I 

f r~~~;·~Itizzyr-f' 
~~ ;,,,'.'"CW.," [J{!C,?f:}~[H1i.HlR~ 

. r:;(:'}EiJ'fr1~:rc~:,;~/~ 
---~-""'"'"" ------. ---



UeJII, II sa.n.a1m HcCJie,noBaHwr , 

UeJII, H8CTosmtett pa60TH COCTOlIT B paspa60TKe ll0,10CO,ItOB K lISyqemm 
poJIH H oneHKe BKJia,11,8 peIIJimtan:im B MyTareHes y saccharomyces 
cerevisiae. Jt,m BHllOJIH9Hwr pa60TH 6wm: llOCTaBJieHH CJie;a;yJ)Iltlre OCHOBHH9 
38,lJ,aqlJ: 

- Paspa60T8TI, a,neKBaTHHii M9TO,J'.{ KOJillq9CTBeHHott oneHKH CO,It9:pllt8Hwr 
MyTBHTOB B Icy'JII,TY,Pe B JD06off Tpe6yell!ltl1 MOM9HT llplI KYJII,TlIBJ:IpOBamm Me
TOK .D;POllC!tett Ha cpe.n.ax caMoro pasHoro cocTaBa • 

- HcCJI9,J'.{0BaTI, o6paSOB8HlI8 CllOHT8HHHX lI-lIH:u;ymipOBaHHHX :MYTBHTOB 
B pa3HHX qiasax pocTa KYJII,TypH. 

- HCCJI8,J'.{OB8TI, 06pasoBaH1Ie ,OIIOHT8HHHX H lIH~OBaHHHX MyT8HTOB 
B pasma: qiasax MeTol:Woro rtmtlI8 .u;pOllC!teff •. 

PesyJII,TSTH H BHBO.Illl pa60TH ll03BOJIJD)T nplI6Jlll3lITI,OR R llOHBMaHJm 
nponeooOB OTaHOBJI8Hwr MYT8nrui B RJI8TR8X HlIS!lllIX ayxaplIOT. 

Hayl:Wa.e: HOmISHa H npaRTHqeoRa.e: neHHOOTi pa60TH 

- Paspa6oTaHa HOBS.a: M9TO,J'.{IIKa, ll03BOJmJllllBR 60JI98 xoppeRTHO, qeM 
Tp8.u;m:tHQHHH8 M9TO.Illl, oneHHBSTI, ROJ.mqecTB9HHO 00,1'.{8:plltaHRe MyT8HTOB B 
KYJII,TY.P8 B JD06off Tpe6yeMHtt MOMeHT nplI KYJII,TmmJ)OBaHRlI MeTOR HS ope
,lJ,aX oaMoro pasHoro cocTaBa. 

- IloxasaHo, qTo o6pa30BaHlie OllOHTBHHHX lI raMMa-HH:u;ymipOBaHHHX 
MyTSHTOB npOHCXO;D;l'[T B s-qiase M8TO~oro It}IKJI8. B OTOYTOT:BX8 pe:n:.mma
mm .IlHK (B Jia~llepHo,ne, B OTBD,HOHapHo:ll: qiase pocTa, B Gf H G2-qiasax 

. MeTOl:Woro rtmtlI8) MyT8HTH He BOSHRxaDT. 
- 06H8PYJK8HO, qT0'06pa30BaHlI8 raMMa-HH~OBaHHHX MYTBHTOB sa

BHOHT OT ID10JI8 llOCTpa;D;l'[aD,HOHHHX ,J'.{8Jiellm!·o6.i.ryqeHHHX.MeTOR. K0Jmq80TB~ 
reHepanxff, H806XO;D;l'[MOe ;rr;IR llOJIHOtt peaJIHsan:im ll~8HHHX llplI 06.nyqeHRlI 
npeMyTSIJ,HOBHHXllOBpex.u;eHHil, 38mIOHT OT Toro, B RBRO! cpase M8TO~oro 
nmtJI8 HaXO;D;l'[JIHCI, KJI8TKH B MOMeHT 06.i.ryqeHrur. 

~ Sitcne:PHMeHTaJII,HO noxasaHo, ~o B o1-qiase 1tJieT01:Woro nmura 
OTOYTOTByeT Ha~oIIJieHHe OllOHTBHHHX nepmI~ llOBJ)8llt,D;8llm!, RBJIJDlll!KXCJI 
cy6CTp8TOM ;rr;m o6paSOB8HIDr OllOHTBHHHX MyTaD,H!. Bee 006HTrur, OBRS8HBHe 
00 OllOHTBHHHM MYTRpOBaHlI8M, paSHrpHBSDTCR B s-qiase ltJI8TO~oro D,HltJI8 

.u;pauatt. 
- YOT8HOBJI9HO, ~o qaoTOT8 o6pasoBaBHR OllOHT8HHHX peBepOOB no 

reuy leu2 Y .D;POllC!t8! Saccharomyces cerevisiae SBmIOHT OT oo.nep!t8Bwr B 
cpe.I{e Jie~a. IlpH Y.J4emmeHR1I co.nep!t8mm: Jie~a qacToTa o6pasoBBmm 
peBepcoB :yBeJIB:qlJB88TOR. 

. - 06l)8JltaeTo.e: BHHMamte HS TO, ~o y Saccharomyces cerevisiae pena
P8In!OHHH9 nponeccH, npOT8R81lllti[9 B G1- H G2-qiasax ltJI8TO'iBOro n:mtm1, B 
o6paSOBaBHH OllOHTBBHHX H r811818--mI~Oll8BHHX M,Y'T8HTOB y,ulCTHR Be 
JJpmll'!MaDT • 
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Pesy.m,TaTH IIpOB9,lt9HHOfi pa60TH EM9IDT BalKH08 SHaqe:ime ;rr;IR )J,8JII,He:ll:
mero paSBRTWI 1100Jie.I{OBa:imil no npo6JieMaM MyTareHesa. 

06'beM pa60T!i . 

.Il.Roce:pTanrur OOOTOHT HS BB9.I{eHwr, 5 rJiaB, SaKJIB)qeHRJr H BHBO,ltOB; 
HSJIOJ!teHa Ha 90 oTpammax MamHHomroHoro TeKoTa, WlJIJOOTPHPYeTo.e: IS 
pHCYHl(BMll H 4 Ta~MK. CimcoK JIHT9P8TY.PH oo,nepmi:T 82 HaEMeHOB8Hwr, 
HS HHX 23 pa60TH HS pyCOROM RSHK8. 

Anpo6amyr 

MaTepHaJIH ;D;l'[C08pTamm ,J'.{OJIOJ!t9BH Ha EKocpHsmeCKOM oewmape Ollifil 
(.Jly6Ha; I987, I988) ; 08MlmEjp8 Jia60paTop:m cpH3ROJIOI'lJTi80KOtt reHeTmGI 
EHOJIOI'lJTi9CKOro mm .~eH.rOO.YHHB8PCHT8Ta (I988); oewmape C8XTopa pa
~oil reH8Tllllm .HID!~~ CCCP (raT'll!Ha, I988); BceOODSHHX COB9~8HH
mc "MOJiexyJI.e:pmui:· reHeTHRa ,npone:il" (IIeTeprocp, I987) ,. "MexrumsMH pa
;D;l'[aIJ,HOHHoro MyTareHesa" (Ilymlmo, I988), "MOJiexyJIRpHue Mexa:imSMH 
MYTBreHesa" (HOBOOH6RpCR, I988); MBJr,nYHapo,nHOM OOB8DtSHHH 11reHeTmec
K08 .nettoTmie xopnycxy.impma:·HSJ!Yllem" (.JJ,y6Ha, I988). 

.Il.RocepTBD,HOHHSR pa6oTa anpo6:apOB8Ha Ha M8ZJIB60paTOpHO! H8y'ilJOtt 
ROHcp8:p8:BWm BIDrnCXP, OOCTORBIIIe!O.e: IO ORTR6Pf! 1988 r. 

Ha sapnrry BljHQQfITM: 

-Pesy.m,TaTH OI!HTOB no paspa60T~ HOBO! M8TO;D;l'[RH ROJllN80TB8HHOI 
oneHRH co,nepzamm MYTBHTOB B RYJ!bTY.P8- . 

- P83YJU,T8TH HOOJI8,ItOB8Hd OllOHTSHHoro MYT:HpOBaHHR KJI8TOK .u;poueff 
HS cpeNOC paSHOro OOC'1'8B8, B paSHHX cpasax pOOT8 RYJ!bTY.PH H B paSHHlC. 
cpasax RJI8TO~oro nmura. . ·. . . . . 

· - · Pesy.m,Ta'l'H :e:coJie,JtoBSHd raMMa...:lIHJtVIn!POBBHHoro MyT:HpCBBHHH 
M8TOR ~ouel HS ope,111:1:x: pasHoro OOOT8B8, B paSHHX cpasax pooTa KYJII,

TY.PH H B paSHHX cpasax KJI9TO'iBOro nRRJIB. 
' ! 
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MATEPIWlH H METO,ml HCCJIE.l(OBAmtlt 

liCTOtmmtll: lIOHll3HpYJ'.llltlIX n:s.nyq:emtlt 

06.nyqemre ItJI8TOit !Ip0H8BO;IJ;WIH Ha raMMa-YCTaHOBR8 "CBe'l" !IplI MOl!t

HOCTH .I{OSH P~35 I'p/MWI. Kn:eTKH 06.nyqaJIH Kalt B cycneHsmt, us 1t0Topott 

OHR IIOTOM paccm1aJIHCI, B lialllKII IleTpH, Tait l'[ I!pHMO B 'II81111t8X IIeTpH, Ha 

TBep;a;ott ImTaTaJII,Hott cpe;a;e. Pa8.Jililllti? B pesyJII,TaTax npn: STHX nyx cno-
co6ax 06.nyt1eIDm'He Ha6JID;a;a.1Iocy,. · · 

illTaMMl:I ;gpoue! Saccharo111.yc~eJL~e;r:-,ev;idJ1.e 

B pa60T9 1'[0IlOJI!,30B8HH C.7I9;D;yllllI!l'[8 IIIT8MMH .:n;pone! Saccharomyces 

cerevisiae: NAJ-24 (a leu2-1 lys1-1 RAD), NAJ-36 {a ade2-1) H 
S2880 { cL.) (npe;a;ocT8M8H II.H~JI06a'1eBCrotM, OIDIH, )Jy6Ha). 

illT8MMl:I NAJ-24 H NAJ-36 6wm no.nyq:eHH H8MH IJYT8M Cltp811(HB8HJIJI 

mTa:MMOB ll.125~2B {.L.his1) H X2104-4C {a gall mal his5-2 ade2-1 leu2-1 

lys1-1 tyr) HS ItOJIJie:ianm Yeast Genetic Stock Center, EepRJm', CIIIA 
(npe;a;oCT8M9HU H.A.K-o.7ITOBOi1, OIDIH, )Jy6Ha) lI OT6opa raIIJIOH,lJ;BUX carps-, 

raHTOB. 

. Cpe;a;I,I 

PocToBBH OP.Elm• KyJII,Tl11'.BKJlOB8HHe .:n;ponett npolll3BO;IJ;WIH Ha· IIHTaTeJII,

Hoi cpe;a;e M3 '/57 c ;a;o6aBKatm Heo6xo;a;m.mx aMHHORHMOT: Jieffltm{a · 

(30 Mr/JI.); JI.Hs.lllla (30 Mr/JI.); a;a;ewma (20 Mr/JI.). 

C8JI8XTimB8JI cpel!a • .lI,1!JI BWIBJiemm yYTSHTOB HCII0.7II,30Ba.7IH COOTB8T

CTBYJJl!tH8 C9.7I8ItTlIBHH8 cpe.I{U. PeBepoH IIO reHY leu2 (IIITSW NAJ-24) BWtB
JIHJm Ha cpe.I{e Ms C JllI3HHOM. PeBepCH IIQ I'8HY lys1 (IIITSMM NAJ-24) - :aa 

cpe;a;e M3 c Jieffltm{oM. Kn:e~Im IIITaMMa NAJ-36 - Ha cpe;a;e Ms c a;a;emr:aOM. 

My°TSHTH :iro r8HY LYS2 (IIITaMM S2880) -J, cpe;a;e C a.m,qe-aMHHOS,IOmlmOBOtt 

RHMOTci! B Ka'lecTBe HCToinnma asoTa 6 ~· M;rra:aTH no reHY CAN1 (111TaMM 

S2880) - Ha cpe;a;e Ms c K8H8B8HRHOM ( 60 Mr/JI). M;rraHTB, yoToimmlle lt 

HHCTSTHHY (mTaMM S2880), - Ha cpe;a;e Ms C HHCT8THHOM (150 'ffi'/.7!) ~ 

IIOJIBan op8lla. II0.1IHaJr cpe;a;a 11 / 5/ HCIIOJII,SOBBJIBCI> ~ onpe;a;e.1Iem 

tmC.7!8 D3H8CIIOC06HUX ItJI8TOit IJYT8M IIOC8B8 Ha H88 pa3B8.1{8HHOI cycne:a

smi: RJI.8T011: • 

"/5/ H.A.SaxapoB a .:n;p. : C6opHH11: :ueTo;ltlUt no re:aeTl!ltEI .:n;poueft

/S/ caxapOMl!It8TOB. JI.: Hayxa, 1984. 
B.B.Chattoo et al.- Genetics, 1979, V.93, P.51. 
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MeTo;a;mm 

CycneHSim .:n;poueii M8TO,ltOM YIIOPH,IJ;Otl8HHOro IIOCeBa / 7/ BHC8BaJm Ha 

arapl11:30BaHHY]O pOCTOBYJ) IIHTaT8JII,HY]O cpe;ny, IIOR!)IlTYJ) JiaBcrsrHMH Jr;a;ep

HHMK !pWll,TpBMl'[ (;a;r,i:aMeTp IIOp 0,2 MRM, IIOPHCTOCTI, 8-10%) 8 • Ha O)l;BY 

qam:ey HaHoc:wrocy, 220 llHOitYJIIDMOB. Bapy,Rpyn xo~eHTpa~ ItJieToK B cyc

neHsmr, 1!3 ItOTOpott !IpOlI3BO;IJ;WIH pacceB .:n;poueil, H3M8HSIJm KOJI1Itl8CTBO 

ItJI8TOK B HHOitYJISITax B saBHClIMOCTH OT sa;a;a,m OIIHTa OT I ,I{O ~ rn6 • 

HliOitY.7mpOBaHHH8 ltJI8Titlil. B T8tl8HlI8 OIIIlTOB BGpBlltHB8Jill nplI 30°C. 

B Tpe6yeM08 BP8MSI H8CKOJII,It0 ,It8CJrTitOB K0.7IOHl11'.il pecycneH;a;r.IpOBaJill B BO~e 

~ Onp8,It8.7I8HlIH 06~ero KOJmtl8CTB8 KJI8TOK B O)l;BOfi ItO~OHlll'I (IJYT8M Mmt

pOCitOIIRpOBSHWI CYCII8H3D B KaMepe ropJreBS) ll '!ROJia .lltH3H8CIIOC06HUX 

ItJI8TOit (no It0Jmtl8CTBY Blil)OCIIlIDC KOJIOHHil nplI IIOC8B8 COOTB8TCTBYDit8rO 

pasBe~eHWI CYCII8H3lll'I Ha 6oraTym arapH30BaHHYJO cpe;ny II). B TO llte BP9MH 

H806XO;a;r.IM08 ~ ;a;aJI&Hettmett CTaTHCTHtteCKOtt o6pa60TKH KOJmtl8CTBO KOJIO

Hllil BM8CT8 C !pWll,Tl)BMH nepeHocwm ~ BWIBJI8HHH My-TaHTOB Ha ce~eKTHB

HYD cpe;ny. Ha C8.7I8KTHBHOii cpe~e 8'1te,IIJI8BHO !IpOlI3BO;a;r.IJIH yqeT MYTaHTOB, 

o6pa3YJDlllHX BH,D;l11MH8 r.7Ia30M KOJIOmm: BTOPlI'Il!Oro pocTa. OtteHitY KOJllttl8CTBa 

My-TaHTOB B MOM8HT nepeHoca KJI8TOK Ha/ce~e~THBHYD cpe;ny npOH3BO;IJ;WIH IIO 
me tIHCJIY B "nepBoii BOJIHe" BHHMeHHSI . 9 •IO/. . . 

~0Hll38~ ItJI8TOK !Ip0ll3BO;IJ;WIH IIO M8TO;DY BHJII,HMCOHa lI · C:itoyn

c~/II .npo~OJDmTeJII,HOCTI, ItJI8TO'IHOro ~ay ,lt.1I8TOK mT&!MaNAJ-24 coc

TaBJl!i8T(2,0±,0,2)qa?a. 06.nyq:eHHe B G1-4J838 KJI8TO'Il!Oro ~ !Ip0:II3BO

;a;r.IJIR qepes 30 MmI IIOC.7!8 pacceBS CHHXpOHH3IIJ)OBaHHWC ItJI8TOK Ha tl8IllKII, 

a BG2 - CIIYCTH 30 MmI C MOM8HTa IIOHB.7I8HWI IIOtl8K y 50% ItJI8TOit 

( cepe;a;r.IHa s- qia 3!:l) • 

Oco6eHHOCTlI Jl;PyrHX !IplI8MOB, lICIIOJI&30B8HHWC B pa60T8, npHBe;a;eHH 

B COOTB8TCTBYJDlllHX rJiaBax ;a;r.i:c,cepTamm. 

MeTO,ll;H CTaTHCTlltI8CKOtt o6pa6oTltl'I ;a;aHHux 

l!aCTOTY MYTKJ)OBaHHH pacctIRTHBaJill IIO CTaH;a;aprnoil: if)opMy-~8 R = 
=1/n•ln(N/No), r~e n - 'DIC.7IO KJI8TOK B O.n;HOil K0.7IOHHH, N - 'DIC.7IO KOJIOHd, 

lICIIOJII,30B8HHHX ~ oneHKlt KOJilitl8CTB8 My-TSHTOB B Ity.7II,TYIJ8, N0 -.tllIC.7IO 

K0.7IOHHtt 6es MYTaHTOB HS BHOOpKHN. 

0nm6Ka pacctmTHB8.7ISCI, Kalt AR= An/n2•ln(N/N0 ) + 1/n• .AN0 /N0 • 

/7/ H.H.XpOMOB-EOpllCOB~ - Te3HCH ~oitJI. KOHip. IIO r8H8THK8 npOMHlllJI8HHHX 

I 
MlIKpOOpraHHSMOB. IlaXKa,ll;SOp. 1973, c.35. 

8/ 
/9/ r.H.{f!JiepoB. - BeCTHHll: AH CCCP, 1984, ~ 4, c.35. 

Jrn/!·JI.liJII,HHa, B.H.Koporo;a;r.IH. - reHeTmta, 1987, T.23, Ji! 4, c.630. 

/Irl·H. l!ecypHoil:, H.MmcoBa-Ue:aoBS. - PI9-87-563, )Jy6Ha, OIDIH, 1987. 

D.H.Williamson and A.w.scopes. - Nature, 1962, V.193, p.256. 
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Pesy.JU,TSTH noBTOpHHX OIIHTOB He pasJllltlaJIHCb B npe'Ae.rrax onm:6m 
Itaz,n;oro OllHTa, n09TOMY 06M~sr.nc, nyTeM pacti:eTa Cpe,ll;H8B3BemeHBott 
Ot(8Him cpe.n;Hero H ea ;IJ;111CnepcHH 12 • . 

PESYJThTA'IH Il OECYJJmEHHE 

I. Paspa60TKS MeTo.u.a KOJllltl8CTB8HHOii Ot(8HICH CO'A8pllt8Hllli MYTaHTOB 
B ltYJU,TYl)8, OCHOBaHHOro Ha HCnOJII,30BaHIDI JmepHHX ~TJ)OB 

Ha pnc.I cxeMaTHti:8CltH npe'ACTaBJieHa romeTmta BWD3JI8HHJI peBepCOB 
IIO reHy 1eu2 nocJie nepeHoca KOJIOHH:11 ltJI8TOlt mTaMMa NAJ-24 Ha 08JI8lt-. . 
THBHYlO cpe;ny. 

~- CxeMa BW'IBJI8Hlilli peBepOOB 
IIPH HHKY6HPOBaHmt ;u;poueil Ha ca- 6 

JieKTHBHott ope'Ae. I - BWIBJ.IeHHe 4 

cnOHTaHBHX peBepooB; 2 - B03pac- t 
TaHHe nepBoi1 BOJIHH ltl)HBOi1 B pa- ~ 

. ~2 
3YJU,TaTe 06.Jlyqemm HCXO,ll;HOH 0~ 

• ~ 8. 
KYJU,TYPH sa 24 -qaca 'AO nepeHece- ~ i 
Hw=r Ha ceJieKTHBHYJO cpe;ny; 3 - h, 
BospacTaHHe BTOpott BOJIHH ltl)HBO:li J. j o 

BimBJieHHJI B pesyJU,TaTe o6ora~e-
mm C8JI8ltTHBHOil cpe~·JmMHTHPYJO
ntm,f M8Ta60JIHTOM. 

\ 2 

\ ,"".'""', 
\ ) ' ' 

1 ' ' \ I ' 
I ' 

\ I ' 
\ ,' /4 ~ \ 

"'-/, " ' - ' " ' ' ' '----'---'--~-'---'--~-'---'--~~ 

0 2 
8Pe•• pocmc, 

4 6 8 10 
l«l ce,,ekmbtou Cpe8e, C)ffl(U 

BimBJieHHe peBepCOB IIPOHCXO;IJ;111T B·B~8 ;ItBYJC xopomo »Im8JI8HHHX BOJIH. 
06.n:yqeHHe ltOJIOHH:11 KJI8TOK sa OYTKH 'AO nepeHoca EX Ha 08JI8KTHBHY]O cpe;ny 
IIPHBO;IJ;111T lt o6pa30BaHHD 60.JU,moro KOJIH'll8CTB8 HHJIYUHPOB8HHHX peBepcoB. 
KpHBBJI BWD3JI8HHJI p8B8pOOB B 8TOM o.n:yqae HM88T 6mmyio, no cp8BH8HHI> C 
Heo6.n:yqeHBBMH KOJIOHR.mm, nepByD BOJIHY. BTopae BOJIHB np8ltTH'll8CltH OOB
na,rr,aDT. Ha OCHOBaHIDI 9THX ,rr,aHHHX: H M8T8pH8JIOB, ll3JIOJE8HHHX B ;ltl{CCepTa
~. 6wr C,It8JiaH BHBO'A, qTo C~80TBYJlllli!8 B ROJIOHHJIX Ha MOM8HT nepeHoca 
peBepcH BWmJr.8J)TCJI Ha 08JI8ltTHBHOii Op0'A8 B"BH.It8 nep»ott BOJIHH. 

EOJil![ ROJIOHHH Heo6JiyqeHBHX ltlI8TOR nepeH8CTH Ha nOJIY08JI8KTHBHY]O 
ope;ny, CO'A8pllt8mYJI) H860JII,mOe ROJmliEIOTBO Jiefln;mra, ltpl!l38JI BHJU!JI8HlU! B 
9TOM c.n:yqae EM88T 60JII,myD BTOPYJO BOJIHY. IIepBH8 BOJIHH. :ewmnemm onoH
TSHHHX peBepcoB HS C8JI8ltTHBHOtt H nOJIYC8JI8RTHBHOtt cpe,rr,ax COBlla,rr,aDT. 

/I.2/ .IT.lit. Te:bop. BBe'A8HH8 B T8opl!I) onm:60R. M.: MHp, !985. 
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3TH ,rr,aHHH8 C~8T8JlbCTByx>T'O TOM, "ITO peBepCH H3 BTopott BOJIHH o6paso
BaJil![Cb B pe3YJ!bTaTe MYTHPOBaHlU! ltJI8TOlt IIPH OCTaTOti:HOM pocTe Ha ceJieR
THBHOtt" CP8'A8~ 

B CII8IJ;IUlJ!bBHX 9KCII8pm48HT8X 6wro noitasaHo, "ITO OCTaTOti:HHil pocT 
H MYTHPOBaHH8 Ha C8JI8ltTl!BHOH cpe'Ae IIPO'AOJillt8DTCJI B TeqeHH8 H8CKOJII,KHX 
nepBHX CYTOK noCJie nepeHoca KOJIOHHit,'npnti:eM ltOJIHti:8CTBO o6pa3YJ)lltIDCCJI 
npH STOM peBepcon coBna,rr,aeT c TaKoBHM' BO BToPoil BOJIHe BWIBJ.IeHHJI Mi
TaHTOB. 

3HaHHe romeTHKH BHJIBJI8HlU! Mj'"TaHTOB Ha C8JI8KTHBHHX cpe,rr,ax no3BO
JIJI8T onpe'AeMTb KOJIHti:eCTBO He TOJ!bKO o6paTHHX, HO H npm,mx MYTBHTOB 
B KYJ!bTYl)8 1 80.Jil![ 80Tb B03MOJKHOCTb HCnOJII,30BaTb COOTB8TCTBYJOlltl'[8 C8JI8K
THBHH8 cpe,wi. Talt llaMH 6HJIO npOH3B8'A8HO ltOJIHti:8CTB_8HH08 Onp8'A8JI8HH8 
CO'A8pllt81ij!SI cpep;11 ltJI8TOlt mTaMMa S288C np.llMllX,MYTaHTOB, YCTOiltJHBHX lt 
ItaHaBaHHHy, It HHCTaTHHY, a T8Kllt8 MYTaHTOB no reey LYS2. PesyJ!bTaTH, 
nOJIYti:aewe T8KHM CIIOC060M, -xapaKT8pH3Y]OTCJI Y;ltl{BHT8JlbHHM nocTOJIHCTBOM 
IIPH noBTOpe'.!{HH onHTOB. 

B 9KqnepHM8HT8X co CMemaHHOil KYJU,TY,POi1 KJI8TOK ,mTaMMOB NAJ-24 H 
NAJ-36 noKa3aHo, "ITO B nepBoil BOJIH8 npOHCXO;IJ;l11T np8KTH"I8CKH IIOJIHOe BH
JIBJI8HH8 MYTSHTOB, C~8CTBOBaBDIHX B KOJIOHHJIX 'AO HX nepeHoca Ha C8JI8lt
THBHYJ) cpe,ny, ,rr,aze 8CJil![ Tame MYTBHTH HaXO,l:IIITCJI B KOJIOHHJIX B e~CT
B8HHOM ti:HCJI8 cp~;ltl{ HJill no'A TOJilllett B 2·I06 HCXO,IJ;HHX KJI8TOK. 

HcnOJII,30B8HH8 KHH8THltH.BWIBJI8HHJI ,WIJI ltOJIHti:8CTB8HHOil Ot(8Him CO
'A8pllt8HHJI MYTBHTOB B KYJ!bType npH pa60T8 C KOJIO~Rl!MH MOJlt8t HM8Tb O,IJ;HO 
OrpaHHti:eHHe,.a HM8HHO: HeIIOJIH08 BWD3JI8HH8 IIP8'AC~8CTBYJ)lltlllX MYTaHTOB 
B nepBott BOJIH8 IIPH 60JII,mHX pasMepax KOJIOHH:li. 3To CBJI3aHO C T8M, "ITO 
H3-3a 6o.m,mnx pasMepoB.KOJIOHHit YB8JIHti:HBa8TCJI BP8MII BHJIBJI8HlU! np8'ACY
~8CTBOB8Bnmx Mj'"T8HTOB. BWiBJieHHe BTOpllti:HHX MYTaHTOB, o6pa30BaBmHXCJI 
Y!rJ3 Ha C8JI8RTHBHOtt CP8'A8 ("BTOpaa BOJIHa"), Hati:HHaeTCJI paHbme, qeM yc
neBaDT BHJIBHTbOJI IIP8'AC~8CTBOBaBDIH8 MYTaHTH, 9TO H .IIPHBO;IJ,11IT_ It H8)IOJI- · 
HOTe BWIBJI8Hllli B nepBoii BOJIH8 OYJ!l8CTBOBaBnm:X 'AO nepeHoca MYTaHTOB. 
O.n;Ha1to ,rr,aHHoe orpaHH1i8HHe He HMeeT_._Bceo6111ero xapa1tTepa. TaK, npH on
P8'A8JI8HHH ti:aCTOT:IIPm.lHX Mj'"Tat(d R ItaHaBaHHHYCTOiromOCTH H MYTat(llil B 
reHe LYS2 y KJI8TOK mTaMMa S288C MH Taltllte Ha6Jm,rr,a.m sami:CHMOCTb BHJIB
JI8HlU! OT n, B TO Jlt8 BpeMII noJIHOT8 BlilIBJI8HHJI HHCTaTHHJOTO:llti:HBHXMYTaH
TOB He sami:ce.rra OT pa3M8p0B ltOJIOHHit. 

B 9KCnepm.!8HT8X C KOJIOHll'.J!Ml!I KJI8TOK mTaMMOB NAJ-24 H S288C npO'A8-
MOHOTpnpOBaHO, "ITO BWIBJ.18HH8 MYTaHTOB B nepBott BOJIH8 'AOCTaTOti:HO nOJI
HOe, 8CJIH RCnOJII,3yDTCJI KOJIOHIDI O n-' 8•I06 npH BHJIBJI8Hml peBepCOB no 
reey leu2 B ROJIOHHJIX KJI8TOK mTaMMa NAJ-24 H n ,4•I06 IIPH BHJIBJI8HHH 
MYT8HTOB no reHy LYS2 B KOJIOHHJIX KJI8TOK mTaMMa S288C. 
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IlpoBe;D;eHHHe HCCJie;D;OB8HM Il03BOJIRJDT 381CJIDlllITl>, qTQ B BWmJiemnt 
MY'l'8HTOB Ha ceJieKTHBHHX cpe,rr,ax eCTI, 38KOHOMepHOCTH, KOTOpile Heo6XO]O'I
MO ytmTHB8TI, IIpH KOJIHqecTBeHHOtt oneHKe CO;D;9pllt8HHR_MY'l'SHTOB B ItYJII>Type. 

IIpe~OJ!te!iHHfl cno.co6 oneHKH CO;D;9Jlll!BHRR: MYTBHTOB B ItYJII>Typ9 B JID-

6ott Tpe6yewtt MOMeHT IIpH ItYJII>THBHpOB8Hmt RJieTOK Ha cpa,rr,ax JID6oro coc
Ta:ea HSpJI.JJY C ero 3CTeTHqac!tl!MH ;D;OCTOHHCTBBMK JmJill9TCH B9CI>M8 KOp
peKTHHM H MOJ!t9T 6HTI> peKOM9H;D;OBSH .Jr,1IJI nmpoxoro IIplllMeHemm: IIpll IIpOBe
;D;9HHH HCCJie;n;o:eaHHtt no MY'l'8r9H93Y. 

2. lfayqeHHe CllOHTSHHOro MYTHPOB8HHR Saccharomyces cereyidae 

HsyqeHHe CllOHTSHHOrO MY'l'HpOBSHHB: Saccharomyces cerevisiae HS 

cpe,rr,ax pasHoro cocTa:ea, B pasHHX qiasax pocTa ItYJII>TYPH H .B pasHm: <I>a
sax RJieTOqffOrQ nmtJI8 IIpOH3BO]O'IJIOCI> H8 IIpHMepe 06pa30BSBRR: peBepCOB no 
raHy leu2 cpe]OI RJieToK mTaMMa NAJ-24. 

lJ,mI OIIp8;D;eJieHRR: Cll9KTpa MY'l'BnHH BC8 np0.!IBHBllmeCH peBepCH•IIpOBe
pHJIH Ha cnoco6HocTI> pacrn Ha cpe;n;a M3 • A.nJieJIH· 1eu2-1 H 1ys1-1 HBJISD:>T
ca ochre~cynpeccH6eJII>HHMH, noaTOMY ecJIH peBepc npoHBJIHJI cnoco6HocTI> 
pacrn Ha cpe;n;e 6es Jieibnma H JIHsHHa, ero OTHOCHJIH It rpynne cynpeccop
HHX: (S), ec.mi:xe peBepc 6HJI Hecnoco6eH pacTH Ha M3 , TO ero oTHocHJIK K 
rpyune JIOitYCHHX: (L) peBepcHtt. 

.IT,amrae, IIOJIYq9HHHe IIpH ItYJII>THBHpOBSHmt ~onett HS Cp0)¥:IX C pa3-
HHM co;n;epzaHHeM Jiett:inma, cmi:;n;eT9JII>CTBymT O CYJ)leCTBOBSHmt CHJII>HOtt 38-
BHCEMOCTH qacTOTH B03HmtHOBeHHH CIIOHTSHHHX peBepcoB IIO I'8HY leu2 OT 
co;n;epxaHHH B cpe;n;e Jieibnma. IlpH :yMemmeHHH xoHneHTpaD;Hlll Jieff:lnma OT 30 
;n;o 0,3 MI!/JI ''lSCTOTa peBepTHpOBaHWl B03pacTaeT 601l98 qaM B 20 
pas. B 60JII>mett CTeileHH 3TB 38BHClllMOCTI> BHp8X9H8 .Jr,1IJI peB9pCOB L-THU8, 
B MeHI>mel - .Jr,1IJI s. IlpH 3TOM qacTOT8 o6pa30B8HRR: CIIOHT8HHHX peBepCOB 
L-Tmi:a IIO reHy lys1 OCT8BSJI8CI, IIOCTOHHHOI B HCCJI9;D;OB8HHCN ]O'IanasoHe 
KOHneHTpao;m1 Jieff:lnma. ffaJIHqH9 3TllX 38~HCHMOCT91 HSXO.l(HTCB B COOTB8TOT
mm. B rmIOT83Jf O noBHmeHHOM MYTareHese H8 yqacTKaX .DRK, pa6oTaJJDtHX 
60Jiee aKTHBHO 137, nocxoJII>ey npH YM8HI>m9HHH B cpe;n;a JIB~, ;n;elcTBH
TeJII>HO IIpOHCXO]O'IT 8KTHB8IJ,:WI reHa HS ypoBHe Tp8HCKpwui.lUi ;r4 .• MyTaIJ,:WI 
Jlt8 B Jioeyce leu2-1 Ha peryJIHD;Hlll reHa He CK83HB88TCH. B paMKaX 3TOtt 
rHUOT83H llOCTOHHCTBO qacTOTH o6pa30BSHHH peBepcoB L-THUa IIO reHY lys1 
MOllteT 6HTI> o6I>HCHeHo H838BHCll!MOCTI,D aKTHBHOCTH lys1 reHa OT co;n;epJta
HRR: B ope,Ite .iraffluma. 

.Ir,axa eoJIH ,1T,8JII>Hettmlla HCOJie,ItOBSHHH IIOxaxyT, TJTO rmIOTesa IIOBHIII8H
HOro MYT8I'8Hesa 8KTHBHO pa60TaDIIIIDC reHOB H8B8pHa, H8JIHlll18 38BHOHMOO-

/13/ /!
4
/ B.H.Koporo]O'IH H .lijl. - PI9-88-35I, OIDIH, .Iry-6Ha, 1988. 

A.Andreadis et al. - J.Biol.Chem.,1984, V.259, N.13, P.8059. 
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TH IJaOTOTH peBePTHpOBSHHH reHa leu2 OT oo;n;epzaHHH B cpe;n;e Jiettl:J,m!a 
OBH;n;eT8JII>CTBYeT O TOM, qTo )tlI068JI8HC np8,lijll8CTBeHHHKOB .DRK. KOTopllil B 
HameM OJIYqaa He 003,1T,88TOH, He HBJI!l:8TOH 8]0'IHCTB8HHHM H ;D;OCT8TOqffHM 
o6I>HCH8HH8M noBHmeHHoro OIIOHT8HHOro MY'l'HpOBSHRR: 'reHOB y Mmtpoopramrs
MOB, B03MOlltHO,. ,1T,8Jlt8 B C~HX: Tm.mHOBoro HJm a;n;emmoBoro rOJIO,lT,8HHH. 
BOSMOJtHO H8J!HqH8 H.;IIJ)yrHX M8X8HH3MOB, IlOHOK H IIpOBepKa KOTOpHX MOJteT 
OTKJ)HTI> nyTI, K pememm npo6JiaMH OIIOHT8HHOro MY'l'HpOBBHRR: I'8HOB. 

SXOII8pmd9HTH no OilOHTSHHOMY MYTHpOB8Hm:> B pa3HHX qiasax pocTa 
ItYJII>TypH. noxasaJIH, uo B oTCYTCTBHe· .iteJiea:im: RJI8TOK B Jia~sa H cTa
IU'IOHapaoa q>a38 pooTa CIIOHT8HHH8 MYT8HTH H8 o6pa3YJOTCH. B ycJio:aw:rx, 
6JiaronpRR:THHX .Jr,1IJI pocTa KJI8TOK, onoHT8HHHe peBapcH IIO reHY leu2 BOS~ 
HHK8llT C nocTOHHHOI, H8 3amIOSDI18it OT <p83H pooTa qacTOTOI R .. (2,2 ± 

±0,6)•!0-8 peBepcoB Ha RJI8TKY Ha ,lt8JI8HH8~ . 
B OnHTSX O OHliXpOHH3HpOB8HHOI ItYJII>Typott nOK838HO, TITO 06Pf130BS

HH8 OIIOHT8HHHX peBepOOB IIpOHCXO)tlIT B S-4838 KJieTOqffOrO.nmtJIB, TO 8CTI, 
BO Bp8MH p0IIJIHK8IU'IH llHK-. 

· 111Hpo1to pacnpocTpaHaHHoe ,a~e 06 yqacTHH IIponeocoB penapaD;Hlll B 
o6paso:eamm, OIIOHTaHHHX MYTaro;ttt 15 OCHOBSHO Ha 3KOIIepHM8HTBJII>HOM 
qiaKTe IIOBHm8HHH qacTOT OIIOHT8HHOro MY'l'HpOBamm·reHOB Y ;n;e(faKTHHX no 
penapaD;Hlll mTaMMOB H·H8 ]I13yx rmIOT838X:_rHUOT838 OYJI18CTBOB8HHB II8PBHq
HHX OIIOHTaHHHX noBpellt,ll;eHHtt B llHK H rHnOT838 ItaH8JIHpOBSHHB npeMYTSnH
OHHHX IIOBpex;n;eHHttB c~e 6JIOKl!pOBSHRR: O,ItHoro HS nyTett peuapaD;Hlll B 
;IIJ)YI'H8 •. 

C ~8JII>ll npOBepKH IIp8,ltilOJIOJ!t9HHH O H8KOil118HHH CIIOHT8HHHX IIp8MYT8-
IU'IOHHHXIIOBpex,ttelid BO Bpew.t G1-q:esH 6HJIH UOCT8BJI8HH CJI8.IJ3J)lltl1[8 3KC
IIepHM8HTH. PocT KJI8TOK Ha cpe;n;e C noHHll8HHHM 'AO 3 Mr/JI OO;D;9plKSHH8M 
JielD;ima xapaKT8:pll30B8JIOH Y~8Hll8M KJI8TO'qHOTO IU'IKJI8 'AO IO qacoB Ha 
raHepanm:,. Taxoe y~eHH8 IIpOROXO)tlIT ?B oqeT H3MeH8HHH ~9JII>HOCTH 
01..:.qesu. ECT80TB8HHO IIp8,ltilOJIOJD[Tl,, TJTO B03paoTaHH8 qacTO'l'H MYTHPOBB
HHH Ha cpe,Ite O nolll!Jlt8HHHM oo;n;eplKSHH8M Jietti:uma IIpOHCXO]O'IT 38 cqeT H8-
K0Il118Hml B y.wmH8HHOi1 G1-qiase 60JII>mero KQJIHqeoTBB IIp8MYT8In!OHHHX lt7m 

"nepBHqffHX CllOHT8HHHX noBp9Jlt;D;8Hd B llHK" 0 IIOOJI8,n:ylllll8il pe8JIH38IU'l8i1 HX 

B MYT8IUm BO Bp0MH p0IIJIHK8IU'IH llHK. 
1JaOTI> ItOJIOHHI OHliXpOHH3HpOB8HHHX KJI8TOK CO Ope,ItH O 3 'MI'/JI JI81-

nHH8 B pa3HH8 MOMeHTH Bp8M8HH G1-483H IIepeHOCHJIH Ha ope,uy O HOpMSJII>
HHM oo;n;eplKSHHaM Jieffn&Ha, 30 Mr/JI, r;n;e KJieTKH ;n;eJIHJIHoI> qapes 2-3 qaca 
IIOCJI8 napeHoca. CoOTB8TCTB8HHO,'AO H IIOOJie ~eJiaHHH onpe,IteJIHJIH ltQJil![qeo
'l'BO MYT8HTOB H paCClllI'l'HBaJIH qacTOTY MYTHPOBBHHH Ha KJI8TltY Ha reHepa
IU'IIJ. EoJIH IIpeMYT8In!OHHH8 IIOBpelt;D;9HHH H8K8nJIHB81lTCH B RJI8TK8, TO B 

/15/. 
T.Brychcy and R.c. von Borstel. - Mutat.Res., 1977, V .45_, P.185. 
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KYJU,TY,PBX, nepeHeceHHUX Ha cpe;u,y c 30 MI'/i Jie:il:tnma rioSJKe, nocJie .n:e
JieHim: KJieTOK MH BIIJ)aBe 0.lltllp;aTI, 60Jildllero ROJlll"IeCTBa peBepcoii. PesyJU,Ta
TH npe,ll;CTaMeHH Ha PHC.2. 

IIOJIY'leHHHe ;Jli9HHHe CBH,ll;eTeJU,CTBYJOT 06 OTCYTCTBmI H8KOM9HIDI 
CllOHTa,HHHX IIJ)eMYTall,lIOHHHX ll0Bp8li,It'3IDC. OIJ:eHI, llOKa3aTeJieH nocJie,n;mra. 
nepeHOC - KJieTKH Ha cpe.n:e C 3 urr/JI Jie:il:tnma yYl,.8 IIJ)aKTHIJ:9CKH ,ll;OCTlll'Jllt 
s..qesu: nepeHeceHHHe Ha cpe,rry c 30_Mr/JI.Jie:il:tnma MeTKII H HenepeIIe
ceHHHe no.n:e~CI, O.n;HOBpeMeHHO, O,n:HaKO KOJm1J9CTBO MYTaHTOB B HlIX cy
lI!SCTBeHHO l)S3JIH'l8JIOCI,. ECJllt 6u B G1 IIJ)OHCXOrot)IO HaKOIIJiemre IIJ)eMYTBII,lI
OH~ nOBp0;,ir,J:(9Hlltt, a B s-qiase·oHH saKp81IJlX1llICI, B MYTaD;WIX,, TOr;Jli9 KO
,mqecTBO MYTaHTOB :a o6en rpynnax coBna;Jli9Jllt 6H. O,w1a1to aToro He Ha6,;. 
JIB);Jli9eTCSI. 

~. IlpOBepKa I'lllIOT83H O HaKOll
Jieillm cnOHTSHHHX IIJ)9MYTall,lIOHHHX 
llOBpelK,Il;eHHtt .llHK BO BP8MH G1-ql93H · 
KJieTOIJ:Horo IJ,lIM8, A - 1tOJlltlJ:8CTBO . 
KJieTOK C nOIJ:KaMH B O,w!OH 1tOJIOHHll 
Ha cpe;Di9x C nOHIDKeHHHM , ( t) ll noc
JI8 nepeHoca RX Ha cpe,rry. c HOP
MBJU,HHM (o) CO,ll;epxtaHHeM JiefuJ;Ima. 
E - KOJIIIIJ:SCTBO KMOHHll co cnoH
TSHHHMK'peBepcaMl![ B BH60pKaX HS 
N = HOO. 
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IIMyq:8HHH8 .n:amrue noSBOJI.f.llDT nMaraTI,, IJ:TO HapymeHHe HOpMaJU,HOro 
IIJ)OTeKaHHH pellJlltKSIJ,lIH ll3-3a M8HOTPOIIHOro .n:ettcTmm MYTS~ no penapa
IJ,lIH MOllteT IIJ)HBO;zn!TI, 1t noBHllleID'IIO IJ:aCTOTH o6pasoBamm CllOHTaHHHX MYTB
IJ,lIH BCJie,ll;CTBHe B03pacTamm ODIH~OK pellJlltKSIJ,lIH. OCHOBaHHeM ,wISI TSKOro 
np8,ll;rIMOllt9HIDI HMHeTCSI OTCYTCTBHe HaKOMeHIDI nepBHIJ:HHX CllOHTaHHHX 
llOBpe~oHd .llHK B KJieTKaX B G1'-qiase, CBHSaHHOe, CKOpee Bcero, C OT
CYTCTBH8M HX B00611!9. 

TaKHM o6pa30M, eCJllt Ham mTaMM He HMHeTCSI HCitmJIJ:emteM, CJie,rryeT 
38KJIIJIJ:HTI,, IJ:TO Y .D;POD8ti OTCYTCTByeT HaltOMemre nepBHIJ:HHX cnOHTSHHHX 
noBpelK,Il;eHd .llHK; BCe C06HTHH, CBH38HHH8 CO cnoHTSHHHM MYTH_POB8HH8M, 
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pa3HrpHB8DTCSI B S-ql988 KJI8TOIJ:HOro IJ,lIM8. B08HHKHOB8mte MYTaHTOB B 
S-ql988 HMSieTCSI, CKOpee Bcero, M8,ll;CTBH8M ODJH60lt pellJlltKSIJ,lIH .llHK-
B OTCYTCTBHe pellJlltKS:ttim .llHK cnOHTSHHHe MYTaHTH H8 o6pa8YJOTCH. 

3. llsy<IeHHe HH7JY¥POBSHHOro MY'l'HpOBaHIDI Saccharomyces cerevisiae 

llsyqeHHe HH~OB8HHOro MYTHPOBBHHH Saccharomyces cerevisiae 
Ha pa8HHX cpe;Di9X, B pa8HHX qiasax pocTa KYJU,TYPH H B paSHHX qiasax KJie
TOIJ:HOro ItHitJI8 IIJ)OHSBO~OCI, Ha IIJ)HMepe o6pa80B8HIDI p8B8pCOB no I'8Hy 

ieu2 cpe,ItH KJI8T01t mTaMMa NAJ-24 IIJ)H o6~8HHH raMMa-viyqBMl![ B ,ItHanaso
H8 ,ll;08 OT 7 ,ll;O 2000 I'p. 

31tCll8pl!M8HTH C HH.IJ:Yitlll)OB8HHHM MYTSI'8H880M B pasHHX qiasax pOCTa 
KY.7Il,TypH ll0Ka88Jllt, 'IITO B OTCYTCTBHe ,ll;8JI8HIDI KJieTOK C MOMeHTa lDC oMy
ll:eJJWI ,ll;O nepeHoca Ha CMeltTHBHYJ!) cpe,rry B KYJU,Type OTCYTOTBY8T o6paso
B8HHe HH.IJ:Yitlll)OBSHHHX peBepcoB. IIOHMeHHe HH.IJ:Yitlll)OB8HHHX peBepcoBpe
rllOTPH_POB8JIOCI, TQ.7Il,1t0 TOrM, KOr)Ttl ltJieTKH llOM8 o~emm HM8Jllt B08-
MOlltHOCTI, pa8MHOlKSTI,CSI. IIPHIJ:eM KOJIIIIJ:8CTBO HH.IJ:Yitlll)OB8HHHX MYTBHTOB sa
BHCMO OT IJ:HCJIS nOOTpa,ItHSIJ;KOHHHX ,ll;eJiemttt KJieTOK. 

OnHTil O o:imxpomrs:e:poBaHHHMI![ KJieTKaMH n~OQTI,X) no,IJ,TBeprotJIH 8TH 
Ha6JID,ll;8HHSI. TaK, 80Jlltll00JI8 0~9HHH lt.JI8TOlt B 8KCnOH8HIJ;KS.7Il,HOtt (p888 
pocTa o6paso:samre :rm.IJ:Yitlll)oBSHHHX peBepcoB na6.mo)J.SJiocr, B TelJ:eHne 12-15 
IJ:SCOB llOCTPS,ItHSIJ;KOHlIOro HHKY6H_POB8HIDI (no~JI8 qero IJ:SCTOTa MYTH.POBSHIDI 
na)Tt!Jia ,ll;O cnoHTaHHoro ypomm) , TO 8KOnepHMeHTH C c:imxpOHHOff KYJU,Typott 
no1t888Jllt, IJ:TO llOCJI8 o_~emm ltJieTOK B G1-<pa8e ltJI8TOIJ:HOro ItHitJI8 o6pa-
80BaHR8 HH~BSHHHX peBepCOB IIJ)O,ll;OJDltSJIOCI, B Tell:emre 6 traOOB, a 
llOCJI8 o~emm B G2-q18S8, - OCHOBH08 KMHIJ:8CTBO HH~OB8HHHX MYTaH-
TOB o6pa80BHB8JIOCI, Ha IO-I5 q nocTpa,ItHSIJ;KOHHOrO HHKYdH_POB8HHH 
(pnc.3). Taxoe paoTJmYT08 noCTpa,ItHSIJ;KOHHOe MYTBreHHoe ,ll;ettoTBHe Ha6JID
;ir,a.I[OCI, IIJ)H BC8X ,ll;088X B ;znrana30H8 OT 35 ,ll;O 2000 I'p. 3a.D;epEKS HatraJIS 
o6pa80B8Hlim: HH~OBaHHHX MYTSHTOB IIJ)H O~eHlillI ltJI8T01t B G2-qiase ,ll;O 
IO-ro qaca llOCTpa;zn!SIJ;KOHHOro HHKY6H_POBSHIDI, no HameMY MHeHHD, BH8B8Ha 
88,ll;8PllCKOtt llOJI.ytmBillldX JlOBpez.n;emm: lt.JI8T01t Ha G2-M CTS,ItHR ltJI8TOIJ:HOrO 
ItHitJI8. 3a.D;epmta ,ll;M8Hlim: KJI8TOlt nocJie od~emm: HS6.mo)J.88TOSI BCar)J.8, 
H MaltC~~Ha OHS ltSK pas IIpH o~eHHH ltJI8TOK B G2-q18S8 KJI8TOIJ:HOro 
ItHitJIS /I6/. 

Ilo KOJlltlJ:80TBY HH~OBSHHHX MYTaHTOB noc~e ~8.7Il,HOrO nepHO)J.8 
HX odpaso:samm: dwm paoo-nrraHH tracToTH MYTH_PoBamm: npn od~eHHR 
ltJI8TOK B Gr, G2-~sax KJI8TOIJ:HOrO IJ,lIM8 H B nepHO,ll; a1t0n~H8HIJ;KS.1Il,HOro 
pooTa 1tYJU,TypH B pa8HHX ~osax. B RCM8,ll;OB8HHOM ;znranasoHe ,ll;OS OT 7 ,ll;O 
2000 I'p Ha6JD>,ItaJICSI JIRH8:lbml xapa1tTap SSBHCHMOCTH 1UICTOTH MYTH_POBamm: 

/I6/ s.Lucke-Huhle et al. - Radiat.Res., 1979, v.79, P.79. 
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md- 3aimcHMOCTn qacTOTli 
o6pa30B8HIDI mtAVlJlll>_OBBHH!IX 
peBepcoB no reHy 1 eu2 OT ]l;03li 
raMMa-ll3JIY'<l'.9HIDI npn o6JIY'<l'.eHim 
KJI9TOK mTaMMa l!AJ-24, HBXO.n;!I
mmcc.a: B G1 ( A ) , G2 ( ■ ) qia-
38X KJI8TO'IHOro IJ,mtJia ll 3KCilO
H9HIUIBJThHOtl: qJ839 pocTa (1). 

R 

1i} 

·5 
10 

◄ 
~- HaKOIIJI9Hll9 KOJIOHllil 
C raMMa-mIJTYIJ.lIPOBaHHm.m 
peBepcru.m no reHY leu2 B 
Bli60pitaX ll3 N=660 KOJIOHlltl: 
ItJI9TOK mTaMMa NAJ-24 IIOCJI9 
06.ny'l!eHl'IJI rue B ;i;o30 35 I'p 
B G

1 
( A ) ll G2 ( ■ ) (!B-

3BX ItJI9TO'IH oro IJ,mtJI8. Ilpn 
o6Jlyt!emm B G 

1 
n"' 2, I .105 , 

mmmaeMOCTn 45 .± IO%; B G2 
- n.., 5 ,5 • !04 , Bmtm389MOCTn 
74 ±IO%. . 

• 

P-JSrp;.."" 
1o' 10' i/ci.-

OT }];03ll raMMa-ll3JIY'<l'.E3HIDI. TocTOTll o6pa30Bamt.a: mI)zyitllpOBBHHIIX peBepCOB 
He 3BBllC9Jm OT q!ll:3llOJIOrnqecKoro COCTOJIHHJI KJI9TOK ll Onp9,Il;9JilL1IllCn Jmmn 

]l;03ott o6JIY'<l'.emt.a: (pnc.4). 

EcJIR B CJIY1!88 cnoHTaHHoro MYTareHe3a C~9CTBOB8Hll9 npel\lYTBitHOH
H!IX IIOBp9'1!,Il;eHntl: JllIK HBXO)JlITCR no.n COMH8IDI9M, TO B CJIY'<l'.89 mI)zyitllpOBaH
HOro - c~eCTBOJ38ID!9 np9MYTBIJ;HOHH!IX IlOBp9'1!,Il;8IDii1 COMH9HIDI H8 Bll3W388T. 
Kor,n;a B 3TOM CJI;f'l'.B9 npollCXO)JlIT il:x peaJm3aIJ;HJI B MYTBitHll'? 

Ha pRC.5 :JpllB9,JJ;9Hli pe3yJThTBTli OllllTOB no onpe]];eJieHmo qJB3ll KJieToq
Horo IJ;HKJia, B KOTopott npmICXO)JlIT B03HllltHOB9IDI9 raM!lla-mIJTYIJ.lIPOBBHH!IX 
MYTaHTOB. CllHXpOHll3npOB8HHll9 KJI9Tltll BliC9BaJIR M8TO}l;OM ynop.a:]];oqeHHoro 
IIOC9Ba Ha qamltll JI[ IIOMemaJIR B T9p,!OCTaT. 1Iepe3 It8lt,Dll8 30 MIDI mray6npo
B8HllJI H9CKOJinKO qameK C KOJIOHllJIMII ,JJJ>OD9il 06JIY'<l'.aJIR B ,1];038 35 I'p. Ilo-
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JIOBmIY ll3 3THX KOJIOHlltl: cpasy IIOCJI9 06JIYlI9Hll.R: nepeHOCllJm Ha· C8JI8KTllB
HYJ) Cp0'A,V' WI!I mmBJI8Hll.R: p0B9p00B no l'8HY leu2, ,JJJ>yry!) llOJIOBmIY nepe
HOCHJill Ha C8JI8KTRBHYJJ cpe'A,V' '18p83 30 MIDI IIOC"rp8)JlIBIJ;HOHHOro HHK.Y6npo
BaHM B T8:pMOCT8_T8. 

,-1 :l 
21 /,t----t../ 

- _., dr. . ,1"_---t.;' . ✓. 8 -- t / 
1i . 
M A I 

~o . ,1 :r~ -~~:) 
O 1 Ii 

2 3 i. 5 1:,81: 

PHc.5. Onpe.IJ;eJieHne cpa3li ItJieToq
Horo IUIRJI8' B KOTopott npOllCXO)JlIT 
o6pa3oBBIDie raMMa-HH,nyIJ;J,ipOBBHHHX 
l\lYT8HTOB. A - KOJmll8CTBO KJI8TOK 
B O,IJ;!IOtl: KOJIOHmI CllHXpOmI3npOB8H
HOtt lt.YJThTypli KJI8TOK mT8MMa 
NAJ-24. E - KOJillll8CTBO KOJIOffiitt C 
peBepcaMn B Heo6,nyqeHHott (o) n 
06.ny'l!eHHmc ( •) Icy'JTh TY!)aX cpa 3y 
IIOCJI8 06,nyqemr.a: H qepe3 30 MmIYT 
IlOC"rp8)JlIBIJ,ROHHOro HHK.Y6npOB8Bll.R: 
B Bli60plt8X ll3 Ii = II00. 

JT.aHHI:18, llOJIY'l8BHl:l8 B STHX 0Ill:IT8X, O,IJ;!I03H811HO Ylt831:IB8J>T, llTO B03-
HlilltBOB8Hll8_ raMMa-HBJJ;YIJ.HpOB8HH!IX MYTSHTOB nponCXO.I(IIT B S-cpa38 ItJI9TO'I
HOro nmtJI8 H938BHCHMO OT Toro. Kor,n;a KJI8TKH 61:IJm 06JIY'<l'.8Bl:I. IloC'l'pa;nH8-
ItHOHH08 mmy6npOB8Hll8 npHBOJJ;WIO K o6pa3oBSmm HH;oyIU!pOB8HH!IX peBepcoB 
B CJIY'IBS, aCJin B T011eHRe aToro .l!Hlcy'Ol'IpOBaHWi B KynTYPe HMEIJUl MecTo 
paII.1IllKa.1.1,Wi,.lllIK. Jlo l! nocJie pen.mma:i:um MYTBHTl:I He o6pa30Bl:IBBJil!Cn. 

Ha pl'IC.6 lij)l!B8,JJ;8Hli ,JJ,aHHli8 0 CO;D;8piE8IDil! l!H;oyIU!pOB8HH!IX l\lYT8H'l'OB 
B o6.ny'l!8HHott cpa3y IJOCJI8 IIOC9B8 (B G1-qJa38) Cl!HXpOHl!3:llpOB8BHOtt KYJinTY
pe ItJI8TOR MT8MM8 NAJ-24 B T9'18Hl!8 KJI8TOIIHl:IX n.mt1IOB napBl:IX '18Tl:q)8X re
sepaJ:Udt IIOCJI9 o6JIYliesn.a:. 

·KaR_Y71.8 roBopuocn Bli!ll8, o6pa30B8IDI8 HH~OBSHHl:IX peB8PCOB 
Ilpl'I 06.ny'l!eIDil! B G1-cpa38 Be orpaHH100388TCJI nepBOit IIOC'l'pa;nHSIJ;HOHHOit 

P8IIJil!K8ItH8i1, a Ha6Jm,n;aei'c.a: B T8'18Bll8 6 •'ISCOB IIOCTpB)JlIBIJ;HOHHOro .l!Hlcy'6l!
poB8Hll.R: l!Jm B T8'18Bll9 ll8PBl:IX Tp8X renepau,m1 06JIY'l8HH!IX.ltll8TOK. B ,1T,8H
HOM CJJY'l88 (pl'Ic.6B) Ml:I m.f98M "TOHEYD CTpYKTYPY" mma, npe;D;OTaBJleHHOI'O 
paHee Ha pxc.3 np1t o6JIYliemm KJieToR B G1-cpa3e K nepeHoca 06JIY1IeHHHX 
KJI8'l'OR Ha C8JI8KTlmBYJ) Cpe'A,V' qepe3 Ral!JJ;li8 JJ;Ba '1808. Kax .Bll,IJ;!IO Ba pl!c.6, 
o6p830B8Hll8 lIH;oyIU!pOB8HH!IX MYTBHTOB Ha Rl3JIJt8TCS MOHOTOHHl:IM B T8'18Bll8 
6-'IBCOBOro HHicy'6:llpOB8Hll.R:, IITO MODO 6wro 6u OD,JJ,aTI, 11£3-88 .Iti1CII8pcl!H 
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sa.14ep.7KKH KJI8TO'lllOro ,l48JI8Hrur Y IIOJIY'll!BIIIRX IIOBpeimeHIDI ICJI8TOK, a nplll3JI-

38HO K TpeM IIOCJI8,I(OB8T8JThHl:lM ~SaM pen.mntatnm: J]lIK. 
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Pl!C .6. CIJOHT8HHHtt JII JIIH,JJJIJ.lll)OB8H

He! MYTareHe3 B RJI8TitaX mTaMMa 

NAJ-24 B TeqeHJIIe nepBHX qeTHp8X 

reHepa~ IIOcJie o6JlyqeH:im: B .14ose 

35 I'p. A - tm:CJIO JKH3H8CIIOC06HHX 

KJI8TOK B O,IJ;HOtt KOJIOHJIIJII B H806JIY

qeHHOtt ( 0) · JII o6JlyqeHHOff ( e) 
KYJThTypax. E - KOJIJl!q8CTBO ItOJIO

Hl'Iff 9 peBepcaw IIO reHY leu2 B 

BH6opxax JII3 N =880. B - IIPJIIPOCT 

qHCJia KOJIOHJIIff C JIIH,JJJIJ.lll)OB8HHm/lH 

peBepcaw sa npoMeityT:im BpeMeHJII. 

06pa30B8HJII8 HH,JJJIJ.lll)OBaHHHX p8B8pCOB BO BTOpott JII TP8Tb8ff IIOCJI8 

06.rryqeH:im: ~sax peIIJIJIIKatnm:, H8 Ham BSrJIH,lt, JIBJIJl8TC.S: CJI8,l4CTBJII8M B03-

MOlKHOCTJII coxpaHeH:im: B KJI8TK8X IIPBMYTalT;l!OHHHX IIOBp8JK,1J;8~ 6es peaJIJIISa

i:nm: JIIX B lzy'l'atnm B T8'l:8HJII8 H8CKOJThl:CBX A8JI8Bl'Iff. IlpllI 9TOM' He JIICltJIIOqeHo, 

qTQ IIP8MYT8IT;l!OHHH8 IIOBp8JK,IJ;8Hml MOryT H8CJI8,l40B8TbC.S: .14oqepHJIIMJII KJI8Tlt8Mll. 

IlpHBB.J'.48HHHe JJ,aHHHe, a Tana MaTeplll'BJIH, J1ISJIOJE0HHHe B ;intccepTai:nm:, 

II03BOJifflDT 38ltJIIOtm:Tb, qTo B G1- JII G2-~sax KJI8T'O'lllOro lT;l!KJI8 o6pa30B8Hml 

raMMa-JIIH,JJJIJ.lll)OB8HHHX MYT8HTOB He IIPOllICXO;intT. Jf.aHHoe · o6CTOJIT8Jil,CTBO • 

cmmeTem,cTByeT o TOM, ~o B o6pasoBSH1il1il raMMS-HH,JJJIJ.lll)OBBHHHX MYTaH

TOB P8II8palt;l!OHHH8 npo~eccH, npOT8K8JEtl'I8 B G1- JII G2-~sax R1I8TO'lllOro 

~, yqBCTJIIJI H8 npllIHllIM81DT. . 

Kait 6HJIO IIOit838HO, CIIOHT8HHH8 JII raMM8~,JJJIJ.lll)OB8HHH8 MYT8HTH 

o6pa3YJ>TC.S: B s-~38 ItJI8TO'lllOro D,mtlI8. 0,D;Haito 9TO 81lt8 He· 03HaqaeT, 

qTQ M8XSHJII3Mli°CIIOHT8HHOro JII JIIH,JJJIJ.lll)OBa:imoro lzy'l'8I'8H838 Y ;lij?OU81 O,ll;ll:

B8It0BH. Ilpe.t4CT8BJI8HHH8 Ha PllIC.7 )J,8HHH8 II03BOJJ.fill'l' IIOJiaran, ~o OHJII 

pa8JIJIIqa11Tc.e:. 

14'. 

''I 

. // 

fj 
10'~ 

" 

f t t l 
~- llaCTOTH CIIOHT8HHOro (o) JII 

raMMa-llIH,JJJIJ.lll)OBBHH oro ( •) /npl'I 
o6JlyqeHJIIJII KJl8TOK B ,1(038 35 I'p/ 
p8B8PTJIIPOB8H:im: reHa leu2 B ItJI8T

It8X mTaMMa NAJ-24 Ha 0p8)J,8X C 

pasHHM CO,l48J;llKBHJII8M JIBiil:uma. 

Pauee yxe 6HJIB 0IIl![C8H8 38BJIICJIIMOCTI, qacTOTH CIIOBT8HHOro peBepTllI

pOB8Hml reua leu2 OT 00.Jt8:pl!BH:im: B ope.149 Jieiil:uma. IlpllI YM8Bl>M8HJIIJII OO.I(8p

Jlt8HH.e: Jieim,lma qacToTa OIIOBTaHHoro P8B8pTHPOB8BJII.e: reua leu2 pesito BOS

pacTaeT. B OJIYq88 0.I(ll'.BSXOBHX M8XSHJII3MOB CIIOHTaHHoro JII JIIH,JJJIJ.lll)OB8HBOro 

MYTBreHesa MH Bnp8B8 !Iplil YMem.meHD OOA8J;llKBHHa: B Op8.I(8 Jieiil:uma OD

.I(STI, 8H8JIOrJIIqffOI 38BJIIOJIIMOOTJII JII ~ qaoTOTH JIIH,JJJIJ.lll)OB8HHOro peBepTJIIPO

BaB:im:. 0.n;Haito qaoTOT8 raMMS-JIIH,JJJIJ.lll)OB8HHOro MYTBJ)OB8mtlt reBa leu2 

IIOOJI8 06Jlyqe1um B ,1(038 35 .I'p, pacotm:TaHBa.e: 0 yqeT_OM SaBJIIOJIIMOOTJII o6pa-
30BaBJII.e: l'IH,JJJIJ.lll)OB8BHHX peBepooB OT tmOJia IIOCJI8;eyJ)DtBX IIOCJI8 o6~emm 
reHepalT;l!I H BH'48T8 OIIOHT8BHHX peBepooB, QK838JI80I, O,ll;ll:H8XOBOI Iii H8 sa-
Blil0Jlllt81 OT co,ne:pl!amm B. Cp8.I(8 JI8-8.. . . . . . 

BHBO,Il.H 

I. Paspa60T8HH8.S: HOBS.a: M8'1'0,ll;ll:It8 ItQJIJl!q8C'l'B8HHOI ~emm OO,I(8:pl!BHJIIJI MY
T8HTOB B KYJII,Type, OOHOB8HH8.S: Ha lilOIJOJII,30B8HJIIJII H.I(epma: ~TpOB JII 

3H8Hlillil ItlilH8'l'JIIKJII BWIBJl8Hrur MYTBHTOB Ha 08JI8ItTlilBHHX ope.I(Sx, IIOSBOJJX-

8'1' lt0PP8It'l'HO 0~8HlilB8Tb UOJIO M;Y'l'8HTOB B KYJII,Type B JIJD60I TP86yeMHff 

MOM8H'l' np1il ItYJII,TlilBl'IpOBSHJIIJII RJl8'l'OK _Ha ope;111:1x 08MOro pa3BOI'O OOOT8B8 • 

2. 1laOTOT8 o6pa30B8mtlt OIIOH'l'8HHYX P8B8p00B no reuy leu2 y Jl;PODBI 

Saccharomyces cerevisi~e 38BJIIOH'l' OT OO.I(8plmHHa: B ope.140 .llefll:tima. 

IlpllI.Y?.f8Hl,lll8Hlillil OOA8p!8HH.e: JI81h:J.;ma qao'l'OT8 o6pasOBSHJIIJI p8B8poOB 

YB8JllNlilB8 8TO.S:. 

3. 1laC'l'OT8 o6paso:samm: OIIOHT8HBHX MYTSH'l'OB (Ha IIPJIIM8pe odpa30B8HlilJI 

P8B8p00B IIO reuy leu2) He 38:Bl!Olil'l' OT (p:13H p00'1'8 KYJII,TYPH Iii msJISl8T-
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ca BeJmtmHott nocTommott B pacqaTe Ha ncxo~ RJI8'1'1tY Ha ~aJiamxa. 

4. CnoHTaHHHe MYTaium y ,l.1J)OU8! o6pa syB.)TOH B s..qia 38 RJieTOTJHoro nmtlI8 ' 
no-BB,D;ID,'!OMY, B pesy.m,TaTe onm6oK pewnmaIJ,mI. B OTOYTome peIIJimea
inm JllIK (B JIB~nep:e:o~a, cTa~oHapHoff <pase pooTa, o1..qiase RJieToTJ
Horo nmtlIS) OllOHTaHHHe MYTaHTH He B03Hmta!OT. 

5. B G1-<Iiase KJI8TOTJHOro nmtlI8 Y ,l.lJ)OUeff OTOYTOTBYeT HaKOIJJI8mt8 OIIOH-
TaHHmc npaMYTa~OHHHX llOBp8llt,D;eH:l!'.ff .IUIK. . 

6. I'a?,lMIHtH.eyIU!pOB8HHH8 MYTaHTH o6pa 3y!)TCH B S- qia 39 RJieToTJHoro nmtlI8 , 
He3aBRCRMO OT Toro, B RaKOtt <pa38 nmtlI8 RJI8TKR no;ItBepraJIJIIOI, 06.nyqe
HmO. B G1-n G2-<Iiasax KJI8TOTJHOro ~RJJa o6pasonamm MYTaHTOB He 
npOHOXO,rotT. 

7. Penapa~OHHHe np01\9COH, npOT8Ita!ODtRe B G1-n G2-<I1asax KJI8TOTJHOro 
nmtlI8, B o6pa30B8Hml CIIOHTaHHHX H raMMa-HH.eyIUipOBaHHHlC MYTaHTOB 
yqacTHH He npmrnMB!OT. 

8. 06pa30BaHHe raMMa-HH;DYUHpOBaHHHX MYTaHTOB y. ,l.1J)OD8ff (Ha npRMepe 
o6paSOB8HIDi peBepooB no reHY leu2) He JIBJilleTOH O,Il;!IOMOM9HTHHM,.a 
paOTHHYTO BO BpeMeHH. Ko.,mqeoTBO reHepa~. He06XO;D;BMOe NISI IIOJIHOil 
peaJlJIIsaium no.nyqeHHHlC npn 06.nyqamm npeMY'fa~oHHHX: noBpellt,IJ;emtff, 
38BROHT OT Toro, B RaKOil qiase ~ KJieTim: IIO;ItB9praJIJIIOI, 06.nyqamm. 
PeaJmsail,lL'I npeMYTa~oHHmc nonpeJ!t,IJ;eHd B HH.eyIUipOBaHHHe MYTainm 
npOHCXO,rotT B TeqaHHe H9CKOJII,KHX llOCTparoul~OHHHlC pe:wnma~. 
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