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MyT~ CepHR rad , np'~BO~~e R rrOBHilleHHOfi ~CTBllTe~bHOCTH 

K ROHE3HpYIDmeMy H3~e~ /17, ~llHIDT Ha p~O~BCTBHTe~bHOCTb RaK 

ran~o~, TaK H ~O~ ~po~eH. B ÓO~blliHHCTBe c~aeB rrpOH~e

HHe aTHX MyTaIUlli CW1:óHee aspaxeao Y .IJ:IDIJlO~rrux (rOM03HrOTHHX rro MY
ranaa) K~eTOK, 'tleM Y ranaoanaax. IIo ,IJ;a.IffiHM T. Saeki /2/ OTHOllleHHe 

Do Cmnmií TIDI)/D o (MYTaHT) ,IJ;Jill pana asyxeaaax MYTaI.UÜt (rad 5~6,I8, 
50-57) HaxO,IU'ITCH B aarepsaae r,2 - r, 7 ,IJ;JUr rannoanaax ItJIeTOj H B 
HHTepBaJIe r,9 - 6,2 ,IJ;JIH ~rrJloll.IJ:HHx. ITo ,IJ;aHHHM B.r.ITeTHHa /3 3TOT 

aarepaan B cJIY"1ffie MYTaw;IM rad 50-57 COCTaBJUieT ,IJ;Jm raIlJIOH.IU-IllX R~e

TOR r,5 - 2,5 , a ~ ~HIT~OnnHHX KneTOK r,6 - 7,0 . rrp~eM aTa 

pa3HHUa B rrpOff~eHHH MYTannfi p~O'tIYBCTBHTe~bHOCTH Y ranJIOH,IJ;HHX H 

~OU.IJ:EHX KJIeTOK OKa3HBaeTCH eme BHme, ec~ ~eCTb CHrMOR,IJ;HyID WoPMY 

lqmBciÍ BH.lK1:IBa.HIDl rrocnertaax. TaH,OTHomerrne "LD,o (.mumJt THIJ)/ 
/ LD10 (~aHT) ,n;Jm ,I4mmoH,IJ;HHX MeTOK 3aI\JIIO'tleHO B HHTepBaJIe (2,7 
rr.a). ,1l)m oosacaeaaa aTID<: ,n;aHHHX B pane pacor /2,4/ Bl:l,1UUIraeTCH 

rRIJOTe3a o cymecTBOBaHHn rrpllcymefi TOJIbKO .IJ:HTIJIO~ KneTRaM ~aK 

Ha311Ba.eMO~ ,1tillI~oH;lJ;crreIUIlflH'tleCKOfi penapanaa nospezneaaâ, R~o
BaHHHX HOID:I3MPYIOOU'fM H3JIy'IeImeM. ~Ta.r.nIH paunO-qyBcTBllTeJInHOCTll MOryT 

dnoRHPoBaTb rrponeccu KaK HeCneIUIlflH'tleCROil (oómefi ~ rarrJlO~ H 

,I:tHIIJlOH.lUillX KJIeTOR), TaR II ,ItlliI~OIU{CneUHcj)KtIecK0:ti perraparraa. ~O 11 npa
BO,II;1'[T K õozee CH~:ÓHOMY 1ÍpOJ1~eHllIO 3TID<: MYTa.uIDi B c.nyqae ,1tlln~oH,IUlliX 

RJIeTOK. 
H3BeCTHO,O,n;HaKO, 'tlTO BHCORaR pe3HCTeHTHOCTb ,II;1'[II~O~X RJIeTOK 

~oro TIDJa R CHI'MO~aH lllopM8. zx Iq)llBofi BwmBaHRíI B cymecTBeHHoií 
Mepe oÓYCJlOBJIerru acfxPeRToM ,n;OpaCTaHIDI /5,6/ . HeJI:ó3íI HCKJIHJqaTb, 'tlTO 

MYT~H ~O'tlYBCTBHTe~:ÓHocTH MOryT B~RffTb Ha aTOT a~RT. B rrOJIb3Y 
rasoro rrpe,ItIlOJI02KeHIDI CmmeTe~bCTEYeT n TOT q)aKT. 'tlTO napaaerps , xa
paHTepH3yro~e IIJle'tlo KpRBOH B~aHnH,y Pa.IJ:llO~CTBHTe~:ÓHHx MYTaHTOB 
MeHbllIe, 'tleM Y K.neToK ;I.tID\oro rana, 3I\CTparrOJI.fIIJ;k:IOHHoe 'tllIC~O RpHBOH 

BhlJIillBamur R~eTOIt ,n;mtoro rana XS800 paBHO 3, a ,IJ;Jlli pR;IJ;a llITaMMOB 

~n~o~ K~eTOK, Hecymnx MYTanHH rad 50-57, COCT~eT OT r,o ,IJ;O 
1,9 /3 . l103TOMY oneana pOJUI ,ItmIJIOanCneUH~eCItoít penapanaa ,IJ;OJUKHa 

rrpOBO.IJ:HTeH o ~eToM BOSMomHoro D~rom~ MYT~ pan~O~BCTBHTeJI:ÓHocT~ 
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Ha a@?eRT nopacraaaa. 11sy-qemm aroro BJlliHHIDI FI SIBHJIOCb nemo HaCTüR
lqeií paÓOTH. 

MATEPWUIbI 11 METO)U1 

B paóoTe HCneRb30BaHH CJIe~ernTaMMU .I4llIIJIO~~X ~~eM: 

XS 800 (RAD/RAD), XS 1898 (rad 52-1/rad 52-1), XS 1889 (rad 53-1/ 
rad 5)-1), T) (rad 54/rad 54), XS 1935 "(rad 55-J/rad 55-J) . Xa
paI\TepHCTRKH 8THX lliTaMMOB ~ B paóoTax /2,9{ . 

KoppeRTHoe orrpe~eJIeHHe BRJIana ~RTa ~OpaCTaHRff B ~ae
MOCTb ~nJIoH.IJ:HHX RJIeTOR nOCJIe 1r - oóJIy'tleHRH BOSMO~O Ha OCHOBe 
CpaBHeHRH RpRBoií BamHBaHHH c ,IJ;OS~BOít SaBHCHMOCTLID ~onH HenoBpe~eH

HHX RJIeTOR, MH HYJIeBOrO RjaCCa 6/ . B paMI<ax passarax panee MO
~eJIbHhl:X rrpe~CTa.BJIeHHtt /7,8 ~RT ~OpaCTa.HIDi onpe~eJlR'eTCH BepORT
HOCTJ:>]D peaaxaanaa nOBpe]K,Il;eIlliít d.. , ROTOpyro MOXHO 
,n;yromero COOTHOllIeHRR: 

k 1 - (1 _ d..)1
S(D) = ~ (1 _ ( )2) ,

~=O (1 _ CÁ )1 Bo(D) 

pacc'sarars H3 CJIe

(-In So(D» 
" 1 l 

rne S(D) - Bl:llIGmaeMOCTb. So(D) - HYJIeBoft Mace rrpa aose D. k

TaROe nenoe tlliCJIO, 'tlTO (1 - d.. )k+ 1 ~ 0,5 <. (1 - ot.)k • 
IIo~rOTOBKy KyJIbTYPH K 06J'Ij"iemm H onpe,IJ;eJIeIllie ~BaeMOCTH 

npOBO,ItK1IH no CT~apTHOa MeTO.IU1Ke, onacaaaoâ panee /10 . .lIJUI H~e
HHR ~030Boít 3aBHCHMOCTH HYJIeBOrO RJIaCCa FICnOJILSOBaJIlI MeT~' KyJILTH
Bk1pOBa.ImíI 06JIy'tleHmlx KJIeTOR B mI,I:Utott nHTaTeJI:óHoll cpe~e /6 . B K8J1t

~ott To~e iOSOBOtt SaBHCHMOCTH ~eMOCTo FI HYJIeBoít R~CC orrpe~eJI.fI

JIH aa Q,IJ;HOtt cycnenaza oó.nyqemmx RJIeTOR, 'tITO oymecraeaao noasmaer' 
TO'tIHOCTL BH'tlHCJIemm 3Ha'tleHRH napaaerpa r:J.. • 

Amr nO~a.BJIeHIDi ól:lcTPoro nOCT~8.UHOHHOrO BOCCTjOBJIeIDISI RJIeT
KH O~MH B n03~1l G1 - Waae RJIeTO'tIHOrO IJ;HKJIa 111 . C 8TOtt :o;eJI:óD 
RJIeTRH, nO~OTo~eHHHe no cT~apTHoít MBTO~Re, nepe~ 06JIY't1eHHeM 
KyJI:óTHBHP0BaJm 2 'tIaca B D.ItKoii nHTaTeJIbHoit cpe~e npH 28°C. ,1.l.nH HSY
'tIemm Me,ltJIeHllOro nccrpaaaanaoaaoro BOCCTaROBJIemm oó.nyqeHHHe RJIeTRH 

28oC.nepe~ rroceBOM KHKYÓHP0BaJIH B Te'tleHHe 48 'tIaCOB B Bo~e rrpFI 

PE3.YJIbTA'IH 11 OfCYJlí;UElll1E 

B TaOJIHIJ;e rrpHBe~eHH 3Ha'tlemm napaaerpos d. FI k H oTHornemm 

@~~t~hhtUH~H ~HC~~".' 3 
tme~UlidX aCC.1ielt)Ba~ 

6~SJ1er!OTEfiA 
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Do / D~ R LD lO / LD~O ' 'paCCtIRTaHHHe rro ,nOSOBl:lM SaBRCRMOCT.ffM HYJIe
BOrO KJIaCCa H KPID3HM BIDmBaHRH COOTB8TCTB8HHO. Do - nosa , YM8ltbillaIO
maH HYJI8BOít Macc B e paa aa aKcrrOHeHIijIaJI'DHOM YlffiCTK8 KpRBOM, a 
LD 10 - ,nosa, YM8H'DIII8lQlnaJI Bll.xr:ma8MOC,T'D no 10% ,I(JlSI KJI8TOK ,nRKoro TR

rra B CTaH)J;apTHHX YCJIOBWIX. Do R LD10 - COOTB8TCTBYJ()IUR8 B8JIWUnrn 
,nJUI KJIeTOK rad - MYTaHTOB H KJIeTOK ,IJ;lllioro TIDIa rrpz paSJIKtIHOM CTe

rr8HH rrocTpa.nn~OHHoro BOCCTaHOBn8HKff. 

TaóJI~a.	 ITapaM8T~ ,nOSOB~X KPRBR,X BU~BaHRH R HYJI8BOrO KJIaCCa 
,nJIR KJIeTOK ,I(RKoro TRila R pa.nRO~BCTBRTeJI'DHHX MYTaH
TOB. )J,JuI rarrJIOH,I(OB rad 52 - rad 55 rrpaseneas JillTe
parypase ,naHHI:le /1,2,3/. YCJIOBWJ A - rrpz 'tlaC'rKtIHOM 

rro,naBJIeHRR ducTporo BOCCTaHOBJIeHHR, E - cT~apTHHe 

YCJIOBRfI, B - npa 3aB8pllI8HHR Me,nJIeHHOrO BOCCTaHOBJIeHID! 

! , 
MyTanIDI panao
-qyBcTBHTeJI'DHO
CTR (YC~OBIDI) 

rarrJIoR,IUllie 
KJIeTKH 

Do/D~ 
, 

Do/Do 

narrJIo~e 

cJ. 

KJIeTKR 

k 
J.JD10 

LD10 

RA.D 

RAD 
RAD 

(A) 
(E) 

(B) 

I 
I 
I 

I 
1,6 
0,5 

0, I52±0, 024 
0,153±0,024 
0, 19S±0, 040 

4 
4 
3 

I 
1,7 
0,5 

rad 52 
rad 54 

2,3 
1,7 

5)0 
7,4 

0,156±0,O14 
0, 192±o , 030 

4 
3 

5,3 
9,2 

rad 

rad 

53 
55 

1,,4 
.1,5 

1,4 
1,6 

0,420±0,020 
0,340±0,050 

I 
I 

2,5 
2,7 

lilóop LD10 ,IJ,.lliI xapaRT8pRCTHKH KpRBOM BU.>IillBaHIDI CBff3aH c TeM, 
tITO aTa BeJI~Ha XapaKTepHsyeT B orrpe,neJI8HHOH CTerreHll rrJIetIO KpID30R. 
A a~KT ,nOpaCT8lnUI, KaK HSBeCTHO, BHOCHT cymecTBeHHI:lH BKJI~ B 
~OpMHpOBaHHe aToro rrJIelffi. ~ xapaKTepnCTRKH ~e HYJIeBOrO KJIaCCa 
BHÓpaHa BeJIH'tlliHa Do, rrOCKOJI'DKY :HM8HHO OHa JIBJlHeTCJI a.u;eKBaTHHM KpH

rrpORBJIeHHe MYTaIJ;Illi Y ,nHrrJIOH,nHHX KJI8TOK CBJISaHO HMeHHO c rrO)J;aBJI8I-rn:eM 
.n;RrrJIO~Crr8Ull~tIeCKOR perrapauHH. 
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Y ,nHIIJIOR,1U1HX KJIeTOK, necymax MYTa.IJ;1m rad 53 H rad 55, Be

pOJITHOCT'D peanasanaa rrOBpeJE,IJ;8mm: d... CYll.leCTB8HHO BbUlIe, 'tleM Y EJIeTOK
 
ro-'IKOro TRIla. CJIe,nOBaTeJI'DHO, 9TH MYTa.IU'IH ÓJI01mpymT nponecca , ·OTBeT

CTBeHHHe sa a~KT ,nopaCTaHRff. OCOd8HHO HarJIR,nHO aTO Bll,nHO R3 CPaB

HeHIDI 3HatIemm: rrapazerpa k • B pazzax Mo,neJI'DHHX rrp8.n;CTaBJI8I-lliH B8JIH

'tlHHa k npencraaaaer COÔO.ti MaKCMMaJl'DH08 KOJIH'tl8CTBO rrOBp8~8HIDi:,
 

rrpH KOTOpOM KJIeTlm e1ll8 crrocodHa CWOPMHPOBaT'D MaKpOKOJIOlillID. ~ KJIe
TOK ,I(RKoro rarra H ~TaHTOB rad 52/ rad 52 H rad 54/ rad 54 3HatIeHHe 
napaaerpa k COCTaBJIJIeT 3 - 4, a ,ItJIff KJleTOK, aecynax MYT~ rad 53 
R rad 55, k = I. ITo,naBJI8HHe 9{@eKTa ,nopaCTa.HIDI H rrpRBO,IJ;HT K TOrvey, 
'tlTO oraoaeaae LD10./LD,~o B CJIy-qae ~Tarum rad 53 H rad 55 snasa
TeJI'DHO BI:lIIIe, 'tleM Do / Do. C .npyrOH CTOpOH1!,,nJUI STRX MyTa.IJ;Hll 

Do / D~ (rannoan) ~ Do / D~ (,nIDIJIOlUJ;). CJIe,nOBaT8JI'DHO, MYTa.wrH r-ad 53 
H rad 55 He BJ.mJIIOT lia ;IUmJIoll,ncrreI.U'IWHtIecKYID penapamm, EoJIee CHJI'D
H08 rrpOHBJIeHHe 9THX MYT~n B c~ae ,IJ;IDIJIO~HHX KJIeTOI\ rrOJIHOCT'DID 
odYCJIOBJIeHO rro,naBJI8HHeM 9~KTa ,nOp~CTaHMH. 

SacJIyJKHBaeT BHIDJaHHJI 'rOT WaRT, 'tlTO KOppeJIRIJ;I'1R M8J!W panno
tIyBCTBRT8JIóHOCT'DID R B8~'tlRHOfi rrapaM8Tpa à( H8 Ha6JI~aeTCR. EoJIee 
Toro, Y HaRdOJIee 'tIYBCTBRTeJI'DHUX MyTaHTOB rad 52/ rad 52 R rad 54/ 
rad 54 sqxpeKT nopacranaa TaKOH Me, tITO R "I I<JI8TOK ,nR!WrO THrra. 3T0 
rr03BOJIReT c.n;eJIaT'D BUBO,n, 'tlTO 9~KT ,nOpaCTaHHa He SaBRCHT OT Tex 
rrpo~eCCOB, rrO,IJ;aBJIeHHe KOTOpbtX rrpill30,nRT K ~bICOKot1: pa.u;R0'tJYBCTBRT8JI'D
HOCTR STRX MYTaHTOB. ITpe,nrrOJIara8TCR, tITO STO 8CT'D nponecca ,nHIlJIOR,I(
CrreUH~H'tleCROH penapauRH rroBpe~eHHfi, JIe~e B OCHOBe rrOCTpa.nHa
UHOHHoro HÓCCTaHOBJIeHRff 2E3H8crrocoOHOCTR KJI8TOK ,I(RKOrO TRITa. TIOSTO
MY HaMH rrpOBe,n8HO H3yqeHHe a~KTa ,nopaCTaHMH B YCJIOBKffX, od8crre
tIRBaIDmKX pasl~ID CTerr8H'D rrOCT~~OHHoro BOCCTaHOBJIeHHH. Pe3YJIbTa
Til 8TRX 8KCrrepHMeHTOB nOKaShlBaxIT (TadJI.), tITO 9~KT ,nopaCTaHHH He 
3aBRCRT OT CT8rreHH KaK dbICTporo, TaK HM8,nJI8HHOrO rrocTp~auHoHHoro 

BOCCTaHOBJIeHIm. 
TaKRM OÓpaSOM, P8SYJI'DTaTU IiICCJIe,nOBaRIDI a{@eKTa ,nopaCTaHHJI Y 

pa.IU!0'tJYBCTBRT8JI'DHhIX MyTaHTOB .n;mrJIOH,IJ;HHX ,IJ;pOJlOlteit II Y KJIeTOK ~HKoro 

TRrra B YCJIOBRffX, 06ecITetIRB~X pa3HYID CTerreH'D rrOCTpa.u;~OHHoro 

BOCCTaHOBJI8HRfI, n03BOJlffIOT c,neJIaT'D CJI8,IJylOlltlle BblBO,IJ;ll. Ilponeccu peana
TepH8M ,nJIfl CpaBHeHEH c p~HO~BCTBHTeJI'DHOCT'DID raIIJIon,nRRX KJIeTOK. 

MyTaIJ;aH rad 52 H rad 54, KaK BlJ,IlHO H3 cpaaaenaa sHa'tleHIDi 
napanarpa d.., H8 BJIIDIIDT sa aqxpeKT ,nOpaCTa.HIDI. ,1J,JIH ,1UIrrJIoll,1UlliX KJIeTOK, ':~l 

SauRR rrOBp8~eHH~, orrpe,ne~IDmR8 ~RT ,nopaCTaHHR, IiI rrpOU8CChl 
,I(RrrJIoR,I(crre~~tIeCKoit perrapauaR rrOBpe~8HHit rrpe,nCTaBJIHIDT codott ~a 

BSaIiIMHO HeSaBIiICHMhlX MeXaHIiISMa, odecrretIRBaIDmnx BbICOKYID peSRCTeHT

HeCyIltRX 9TH MYTaIJ;1UI, ornomeaae Do / D~ rrpaRTM'tleCRH ne OTJIwraeTCJI OT HOCT'D .n;mrJ!0~ ItJIeTOK E oÓJIY'tleHHlO. I30JIee ClIJI'DHoe npoaazenae MY

LD 10 / LD;o. MOJKHO npennoaaraes , 'tlTO B aTHX CJIY'tlBJIX Ó0JI8e CHJI'DH08 T~ pa,nnOqyBCTBIiITeJI'DHOCTR Y ro-'ITIJIO~X K~eTOK odYCJIOBJIeHO B 
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c~ae MYT~ rud 52 H ~ad 54 llO~aB~eHHeM ~Hll~O~CITe~~ecKott
 

peITapaunH ITOBpe~eHHn, a B c~e MyT~~ rad 53 R rad 55 

ITO~aBReHHeM ~KTa ~OpaCTaHHff.
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n06a4eBcK~~ n.H .• M~WOHOBa B.6.	 19-86-159'j 
B~*~BaeMocTb A~nnO~AH~X APo**e~ nocne Y-06nY4eH~R: reHeT~4eCK~~
 

KOHTponb 3$$eKTa AopaCTaH~R
 

';
 
HccneAosaHO Bn~RH~e MYTa~~~ cep~~ rad, np~BOAR~~X K nOB~weHHO~ paA~o- '
 

4YBCTB~TenbHOCT~, Ha 3$$eKT AopaCTaH~R y A~nno~AH~X APo**e~ Saccharomyces
 
cerev i s iaé nocne y -o6ny4eHIM1. 06HapYlfleHo, 4TO Ha~6onee 4YBCTB~TenbHble K ~3
nY4eH~O MYTaHT~ 3TO~ cep~~ rad 52/rad 52 ~ rad 54/rad 54 npaKT~4eCK~ He OT\ ~' n~4aOTCR no Ben~4~He 3$$eKTa AopaCTaH~R OT KneTóK A~Koro T~na. Y pRAa APyr~x r
 MYTaHTOB, Hanp~Mep rad 53/rad 53 ~ 'r ad 55/ rad 55, 3ltJQJeKT AopaCTaH~R cyuiec r>
 
BeHHO MeHbwe. YCTaHOBneHO TaK*e, 4TO 3$$eKT AopaCTaH~R He 3aB~C~T OT CTeneH~ 

6~cTporo ~ MeAneHHoro nocTpaA~a~~OH~oro BoCCTaHOBneH~R y KneTOK A~Koro T~na.( 
Pe3ynbTaT~ ~ccneAOBaH~R n03BonRoT CAenaTb BblBOA o B3a~MHO~ He3aB~C~MOCT~ 

npo~eccos, o6ycnoBn~Bao~~x 3$$eKT 'AopacTaH~R, ~ npo~eCCOB, ne*a~~x B OCHOBe .\ BOCcTaHOBneH~R KneTOK OT nY4es~x nOBpe*AeH~~. 

Pa60Ta B~nonHeHa B na6opaTop~~ RAepH~x npo6neM OHHH.~ 
f
( 

I~ 

Ilperrpaar OÕbell,HHeHJIOrO aacrarvra JInepHblx HcCnellOBaHHH. 1J,y6Ha 1986 

nepeBoA O.C.B~HorpaAoBo~. 

Lobachevsky P.N., Mishonova V.B.	 19-86-159 

Diploid Yeast Survival after y-Irradiation: The Genetic
 
Control of Delayed Colony Appearance
 

The	 influence of rad mutations leadinq to increased radiosensitivity on 
delayed colony appearance (DCA) of diplold yeast Saccharomyces cerevisiae 
exposed to y -irradiation" Is investiqated. It has been found that the ~ost 

sensitive mutants rad 52/rad 52 and rad 54/rad 54 have no intrinsic differen
ce in DCA effect compared with wild type cells. The number of other mutants, 

" 

I 
r for example rad 53/rad 53 and rad 55/rad 55, have essentially reduced DCA 

effect. DCA effect is also found to be not dependent on extent of rapid and 
I iquid holding recovery of wild type cells. The investi~ation results permit. 
to draw a conclusion about the independence of processes determininq the DCA,i~,·and the processes forming the basis of cell recovery radiation damages. 
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~ ., The investi0ation has been pe~Lormed at the Laboratory of Nuclear 
Problems, JINR. 
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