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~eHKa ~aCTOT MYTMpOBaHHH y MHKpOOpraHH3MOB - 3ana~a, OT pewe­

HRff KOTOPO~ BO MHOrOM 3aBMCHT ycnexn H3yqeHMH HX CnOHTaHHO~ M,yTa­
6MRõHOCTM. 06~HO npMMeHHeMHe ~~ 3TO~ ueRM MeTo~M/I,2/ HMe~T, 
c Hame~ TO~ 3peHHH, 'TPM ~e~OCTaTKa: BO-nepBHX, OHM n03BO~T 

HCnORõ30BaTõ ~~ pa60TH TORõKO Cpe~H, RnMHTMp~~e pOCT HCXO~HOrO 

WTaMMa; BO-BTOpbIX, nORõ3YHCõ RMR, M01KHO~THBaTõ ~aCTOTH MyTMpOBa­
HIDI, RMIDõ ycpe~HeHHHe no BceMy nepaony pa3BHTRR K]RõTypH - OT JIar­

~3H ~O CTannOHapHO~ ~3H pOCTa; B-TPeTõ~ yqeT KOJIRqeCTBa MYTaHTOB 
npOH3BO~TCH Ha ~eHõ (06~HO ~eCHT~), KOTOP~ 3KcnepHMeHTaRõHO He 
060CHOBaR, a BH6paH KOHBeHUHoHHO. OT 3TMX He~OCTaTKOB cBo6o~a MeTO­
~, OCHOBaHHaff Ha MCnORõ30BaHMH H~epHHX ~MJIÕTPOal3/. 

ITo MeTo~e/3/ RReTKH H3yqaeMoro IDTaMMa paCCeBaDT wnaTeJIeM HRn 

HaHOCHT CneUZaRõHIiM HHOKY~TOpOM (MeTO~ ynopanoseaaoro noceBa/4/ ) 
Ha ~epHHe ~RõTPLl, nOKpHB8.JJIItHe nOBepXHocTõ arapM30BaHHoft nHTaTeJIõ­
HoA CpelUl,MHKy6HPyDT Tpe6yeMoe BpeMH npa Tpe6yeMHx YCJIOBHHX, a 3aTeM 
BHPocrnne KOROHHH BMeCTe c ~JIõTpaMH nepeHocHT Ha nOBepXHOCTõ CeJIeK­
TMBHoft cpe~H, Ha CeJIeKTHBHo~ cpe~e RReTKH HCXO~Horo IDTaMMa npeK~­
DT pa3MHOllB.TõCH, a B03lllIKWMe MYTaHTH' 06pa3yDT BM.IJ;HMHe rJIB.30M KOJIOHRH ­
"60pO.naBKH". OqeBHlUiO, ~TO 3Ta MeTO.IJ;HRB. n03Bo~eT OIJ;eHHBaTõ ~aCTOTH 

MyTnpOBaHIDI B pasaae nepaons pOCTa K]Rõrryp, MHKY6npyeMHX na cpenax 
caaoro pasnoro COCTaBa (a ae TORõKO JmMRTMpOBaHHIlX). 

ITPM paoore no MeTomme/3/, O~aKO, HMeeTCH TPYnHOCTõ, KOTO~ 
OTMe~aAM H ee aBTopH: nOCJIe nepeHeCeHER Ha CeJIeKTMBHyD cpe~ 6opo­
~BKH Odpa3yDTCH KaK 3a C~eT T9X MyTaHToB, KOTopHe B03~ B npe~­
IDecT~~ft nepeHocy nepHo~, TaK H ~a C~eT Tex, KOTopHe B03HHKJIH yze 

B HOBLIX YCJIOBRR:X K]RõTHOOpOBaHHJI, H n03TOMY OHM IIpO~OJI!tB.l)T nOH~Tõ­

CH B Te~eHHe nJInTeJIõHOrO CpOKa. ~ oueHKH ~aCTOTLI MyTMpOBaHHH B ne­

pMO~, ;r~eCTBYJl~ft nepeaecesan KYRõTyp HB. ceReKTHBHHe cpena, 
aBTopLl npe.n.naraDT yqHTLlBaTõ JmlIIõ "nepBYD BOJIHy" nOHMeHIDI MyTaHT-
HLIX ROJIoHHl, HO He npHBODnT ~~ 3Toro ~OJIMHLIX 060CHOBaHHft. 

HaCT~ pa60Ta noc~eHa H3yqeHKD H aHaRH3Y 3aKOHOMepHocTeA 
06pa30BaHRH H BHHMeHHH MyTaBTOB Ha CeJIeRTMBHLIX cpenax, 3HaHHe ROTO­
pLIX COB9pweHHO Heo6xo~MO ~~ onpe~eReHRR: ~aCTOT MyTHpOBaHRR:. 

MATEPlliUI kf MEfOJU1KA 

f B pa60T9 HCnOJIõ30BaJIB,ranHOM~Lle~pOEEH Saccharomyces cerevisiae 
NAJ-24 (a leu2-1 lys1-1) H NAJ-J6 (a ade2-1), no~eHHHe npB CRp9mH­
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BaHRH WTaMMOB IL125-2B (<<. his1) H X2104-4C (a gal1 mal his5-2 ade2-1 
leu2-1 lys1-1 tyr) HS RO~e~ Yeast Genetic Stock Cente~ EepKnZ, 

ClliA (npe~OCTaBneHH H.A.Ko~TOBOn, OMBM, ]y6Ha). 
CycneHsHID ~o~efi 'WTaMMa NA)-24 MeTO~OM ~OP.ff~O~eHHOrO nOceBa 

pacce~ Ha arapHSOBaHHYID llHTaTe~õHYID cpe~ M 27 c ~o6aBKaMH ~e~­s/ 
na H JmSHHa. (30 MKr/MJI). nORpHTYID Jl8.BcaHOBHMH H~epHHMH {flR~bTpaMH (zraa­
MeTp nop 0,2 MKM, nopHCToCTb 8-10%)*. Ha O~HY ~amKY HaHOCH~CH 121 HHO­
KY~T. BapõHPYH Ro~eHTpaUKID KneTOR B cycneHSHR, HS ROTopon npOHSBO­
;IUlTCH paccea, MOJKHO MeHHTb Ro~eCTBO KneTOR B Ra7lmOM HHOKY~Te OT 1 
~o 106• B ~aHHOn pa60Te Mil Hcno~soBaXH Ro~eHTPaUKID, npH ROTOpOn B 
RamnOM HHORY~Te co~ep~IOCõ ORO~O 2.102 KneTOR. 

MHORY~OBaHHHe TaKHM 06paSOM KneTKH BHPamHBanH npH 300C B Te~e­
HHe ~yx CYTOR.TIO HCTe~eHHH 3Toro BpeMeHH HeCRO~RO ~eCHTROB RO~OHHn 

pecycne~o~ B Bo~e ~~ MHRpOCROnHpOBaHHH KneTOR B KaMepe rOpReBa 
C ne~bID onpe~e~eHHH RO~eCTBa KneTOR B o~ofi RO~OHHH. OCT~õHHe KO~O­

HHR BMeCTe C ~~bTpaMH nepeHOCHJm Ha ce~eRTHBayID cpeny Ms C ~06aBKaMH 

~SHHa	 ~ yqeTa ~efinHH-HesaBHcHMHX peBepcoB. Ha ce~eRTHBHofi cpe~e 

e~e~HeBHO npOHSBO~~ perHCTpanHID nOH~mnXCH B {flopMe 6e~x 6opo~a­

BOR ~ettuHH-HeSaBHCHMHX peBepCOB, ROTopHe xopomo BH~HH Ha {floHe TeMHeID­
mnx RO~OHHn. 

Oco6eHHOCTH ~YrHX npHeMoB, HCnO~SOBaHHHX B pa6oTe/npHBe~eHH 

B 3RcnepHMeHT~llHofi ~aCTH.	 . 
Pac~eT ~aCTOT}J MYTHpOBaHHH npOI'ISBo~Jm no CTaH.n;apTHOfi ~ {flJIyK­

TyamroHHoro TeCTa {floPMY~e R = ~ In ~. r~e n - 'tffiC~O KneTOR B onaoã 
RO~OHlm, N - ~C~O RO~OHHn, No - ~c.rro RO~OHHfi ões peaepcos no ~eH­
IUmy." 

3KCIIEPIDOOITAJThHAH ~CT1 11: OECY1ll;llEHME 

Ha pRc.1 npHBe~eHa RRHeTI'IKa BHHBneHHH cnOHTaHHHX ~ettnHH-HesaBHCH­
MHX peBepTaHTOB Ha ce~eRTHBHOn cpe~e. 

PRc. 1. KHHeTHRa BHHBneHHH cnOHTaHHlIX peaep­

20' COB no ~e~ijy Ha ce~eRTHBHOn cpe~e 

~ n = 2.106 KneTOK B RO~OHHH. 
"10 TIó OCH a6c~cc - ~HH noc~e nepeHoca
,: 8 

~ 6 KneTOR Ha ce~eRTHBHYD cpeny. TIo OCR 
"s;! 
2 L 0P.IrHHaT - npHpOCT sa 1 CYTIm ~I'ICJlB. 
:z: RO~OHHfi C peaepcaaa (aa 103 KO~OIDIA 

MeTOR HCXO,IUioro WTaMMB. NA)-24 ). 

)E <mJI1lTpll HSrOTOBneHH B JIa60paTopn	 ~epHHX pea.KItHA OIDnf, ,Ify6Ha. 
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BHffBneHHe peBepCOB npOHCXO~T B BH~e ~BYX xopomo B~e~eHHHX BOnH 
(lIa 2-5 H 5-9 CYTRH) H c~e.IJY1OIltero sa HHMH HapaCTaIOIlterO {flpoHTa (Ha~I:'I­

HaH C 9-x CYTOR). 
n~ Y~06CTBa cpaBHeHHH KHHeTHR nOHBneHHH RO~OHHfi peBepCOB MH 

B ~~HeRweM 6y~eM HcnO~llSOBaTll He rHcTorpaMMH, a RpHBHe BHH~eHHH, 

ROTopHe nO~aIOTCH npH COe;JUlHeHHH n~aBHoH RpHBOH npaBHx BepXHHx To~eR 

Kamnoro cTo~6na rHCTorpaMMH. 
n~ onpe~e~eHHH CpORa ORo~aHHH BHRBneHHH peBepTaHToB, cYIltecTBO­

BaBmMX ~o nepeHoca, H Ha~~ BHRBneHHH peBepTaHTOB, 06paSOBaBlliHXCH 
Y~ Ha ce~eRTHBHOn cp~~e, I'ICnO~bSOBa~ crre~ rrpHeM.Bce ~awKH C 
RO~OHHHMH ~pOmEeH ~eJmJm Ha TpH rpynnH. KO~OHHH ~om~fi HS nepBOn 
rpynns ~anreR sa CYTRH nó nepeaoca o6~~~ npRMO B xamxax raMMa­
~aMH B rexeaae 1 MHH (ycTaHOBRa "CBeT", p"" 35 I'p/MHH). KO~OHHH HS 
BTOpOH rpynnll ~ameR He o6~anH COBceM. Ms TpeTbeH - o6~aJm B TOh 
~e ~ose, ~TO H HS rrepBOn, HO yxe ~epes CYTKR noc~e nepeHoca (flH~llTpOB. 

KpHBHe BHHBneHHH peBepTaHTOB B 3THX Tpex rpynnax nORaSaHH Ha 
pHc.2. 

PHc.2.	 KpHBHe BHHBlleHHH peBepTaHTOB Ha 
ce~eRTHBHOn cpe~e ~~ n = 2.106 &)
KneTOR B RO~OHHH: :l( U r-. 
o - cnoHTaHHHe; ?
 
• - ~H,IJyIJ;HpOBaHHHe raMMa-~aMH ª1O'
 

1< r~sa 24 ~aca ~o nepeHoca;	 ~ 

~ >-1~-~~-~-~-_"..----._x - HH.nynHpOmHHHe raMMB.-~ 0123 L 567 8910111213l1.cyrK" 

~epes 24 ~aca noc~e nepeHoca. 

CpaBHe~e RpHBllX BHHBlleHHH peBepTaHTOB y RO~OHHA 3THX Tpex rpynn 
nOSBo~eT onpe~eJmTll, Rorna SaRa~HBaeTCH BHHBneHHe cymecTBOBaBWHX 
~O nepeHoca cnOHTaHHHX I'I HHnYUHpOBaHHHX raMMa-~aMH peBepTaHTOB H 
Ha~HaeTaH BHHBlleHHe CnOHTaHHHX H raMMa-HHnyqHpOBaHHHX MYTaHTOB, 
06paSOBaBWHXCH YEe Ha ce~eRTHBHOn cpe~e. CnOHTaHHHe H HHnyqHpO~HHHe 

peBepTaHTll, cyIlteCTBOBaBWHe B RO~OHHHX R MOMeHTY HX nepeHoca lia ce~eR­

THBHyro cpeny, BHHBnffDTCH B BH~e nepBOH BOnHll, a BTOpaR Bo~a H Hapa­
CTaDmHfi wpOHT 06paSOBaHH peBepTaHTaMH, BOSHHKWHMH YMB Ha ce~eRTHBHOn 

cpe~e. 

n~ onpe~e~eHHH npHpo~ peBepcoB, {flopMHP1DmHX BTOpYID BOREY, ~aCTll 

RO~OHHn HS ~ameR BTOpofi rpynnH nepeHeCJm lia cpeny, co~ep&aIItYID He6o~­

moe Ro~eCTBO ~eAuHHa (2 MKr/~). Ha 3TOn cpe~e HMeeT MeCTO 6o~ee 

CH~HHA oCTaTo~H~ pOCT ~eTOR H, C~e~OBaTe~bHO, MIl BllpaBe OXRnaTll 
HsMeHeHHe KpHBOH BHH~eHRH MyTaHTOB B TOa ee ~aCTH, r~e BHH~TCH 

peBepTaHTll, BOSHKKmHe B nepHO~ OCTaTO~Horo pOCTa. Ha pHc.3 npHBe~eHH 
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CJIenymyro cxeMy orrHTa. rOTOBHJIH cycneHsHID npo~eH, conep~ KJleTKHpeSYJIoTaTH 3TOrO OnHTa. KaK Bn.llHO, rrpa rrOJIHOM COBrra,neHHH nepssx BOJlH, 
nayx lliTaMMOB - NAJ-24 H NAJ-J6 Ko~eHTpauHH rron6HpaJIH TaRMM 06pa­oBTOpHe peSKO paSJIH1IaIOTCR, 1ITO CJIY1lGiT OCHOBaHHeM nJ1H CJIe.nsrmtero YTBeplK­
SOM, ~T06H rrpH rroceBe Ha WHJIoTpH B Ka~OM HHOKYJ1HTe ConepEaJIOCo 06uq­neHRH: peBepTaHTH MS BTOpOH BOJIHH 06pasOBaJIHCo B peSYJIoTaTe MYTHpOBa­

HHH KJIeTOK npH OCTaTOQHOM pOCTe Ha CeJIeKTHBHO~ cpene.	 Hoe (OKOJIO 2.102) KOJIH1IeCTBO KJleTOK illTaMMa NAJ-24 H B CpenHeM rro I 
KJleTKe lliTaMMa NAJ-J6 . ITpHrOTOBJIeHHYID cycrreHsHID pacceBaJIH MeTOnOM 

...
 

ynoPRl101IeHHOrO rroceBa Ha cpenH Ms H MS C n06aBKaMH JIeRnHHa H JlHSHHa.:x: " PHc.3. KpHBHe BHHBJIeHHH crrOHTaHHHX JIe~H­
~5 HesaBHCKMHX peBepCOB Ha CeJIeKTHBHHX	 B COOTBeTCTBRH C pacrrpeneJIeHHeM ilyaccoHa B O,J7N HHOKY~MOB He rro­..,lO

rra,neT HH onHOH KJleTKH lliTaMMa NAJ-J6 , B OCTaJIoHHe rrorraneT rro onHOH,cpenax 6es JIe~Ha (O) H C n06aBKa­'fo 
o 

MH JIe~Ha B KOJIH1IeCTBe 2 MKr/MJI 1~ nBe H 60JIee KJleTOK. lIa epene MS KJleTKH 060HX lliTaMMOB He paCTYT; TaKHe
~'5
 

C.) nJ1H n ~ 20106 KJleTOK B KOJIOHHH. ~amKH HCrrOJIoSOOOJIHCo B Ka1IeCTBe KOHTpOJ1H. Ha M3 C n06aBKaMH paCTYT
S:!1O 
lO TOJIoKO KJleTKH lliTaMMa NAJ-24 . ~epe3 nBoe CYTOK KYJIoTHBKpOBaHRH npHr 
0. 5 r\A	 ~'f

30 0C KOJIOHHH rrepeHOCHJIH Ha cpeny Ms C n06aBKaMH aneHHHa. Ha Ms C ane­~ 

o Ó , 2 3 L. 5 6 7 8 9 CYTIIH HHHOM KJleTKH lliTaMMa NAJ-24 rrpeKpamaDT cBott POCT, 3aTO Ha1IHHaIOT pas­
MHOmaToCH KJleTKH lliTaMMa NAJ-J6 , KOTopHe BHHBnffIDTCR B BHne KpacHHX 
60ponaBoK. IToHBJleHHe KpaCHHX 60ponaBoK perHCTpHpOBaJIH B Te1IeHHe rrep­

KaK nOJIro npOnOJIxaeTCR 3TO MyTHpOBaHHe? ~ OTBeTa Ha 3TOT Borr­	 BO~ BOJIHH BHHBJIeHHH JIe~H-HeSaBHCHMHX peBepcoB B KOJIOHHHX illTaMMa 
pOC B KOJIOHHHX HS BTOpO~ rpyrrrrH 1IameK B Te1IeHHe 7 CYTOK rrOCJIe ne»e­ NAJ-24 Ha CeJIeKTHBHO~ cpene Oe3 JIe~Ha. PesYJIoTaTH rrpHBeneHH B 
HeceHHH HX Ha CeJIeKTHBHyID cpeny orrpeneJ1HJIH KOJIHqeCTBO peBepcoB. ~ Ta6JI.I. 
3Toro e~nHeBHO rro 1200 KOJIOHHtt rrepeHOCHJlHHa cBe~ CeJIeKTHBHYID Ta~a I 
cpeny H rro KOJIHqeCTBY MyTaHTHHX KOJIOHHfi B rrepBofi BOJIHe onpeneJ1HJIH PeSYJIoTaTH onHTa rro orrpeneJIeHHD rrOJIHOTH BHHBJleHHH' 
HCKOMYD BeJlH"tlHHY. PeSYJIDTaTH rrpenCTaBJIeHH Ha pHc.4. MyTaHTOB. 

NNAJ-24 - KOJlH"tleCTBO KOJIoHHft'KJleTOK lliTaMMa NAJ-24; 
PRc.4. 06paSOBaHHe crrOHTaHHHX JIe~H­ NNAJ-J6 - KOJlH"tleCTBO KOJIOaaa C KJleTKaMH lliTaMMa NAJ-J6; 

HeSaBRCHMHX peBepCOB Ha CeJIeK­ '! ~, 
x 8 nNAJ-24 - Ko~eCTBO KJleTOK illTaMMa NAJ-24 B l KOJIOHHH; 

THBHOA cpene BCJIenCTBHe OCTa­ S 6	 - KOJIKqeCTBO KJIeTOK illTaMMa NAJ-J6 B I KOJIOHHHnNAJ-J6 
~
 
~L..'


T01IHOrO pOCTa rrpH n =2.106 /
KJleTOK B KOJIOHHM. 

o 1 2 3 L. 5 6 7 CyTKH 

B Te~eHHe rrepBHX Tpex CYTOK rrOCJIe rrepeHoca KJleTOR C rrHTaTeJIoHott 
cpellH Ha ceneKTHBK,1D BCJIenCTBHe OCTaTO"tlHOrO pOCTa HneT 06paSOBaHHe 
HOBHX peBepTaHTOB. qzCJIO HX COBllanaeT C KOJIRqeCTBOM TaROBHX BO BTOpofi 
BOJIHe KpHBoft BHHBJleHHH, rrpenCTaBJIeHHott Ha pHc.2. B Te1IeHHe CJIe~x 

nBYX CYTOK MyTlfpOBaHHH ae Ha6JIIOnaJIoco. Ha aecrue CYTKH Ha~HHaJJT 06pa­
SOBHBaToCR peBeI,>TaHTH, KOTopHe B BHne BR,nRMHX KOJIOHHA BWIBJUmTCH JmIIlo 

Cpena NNAJ-24 ~AJ-24 NNAJ-J6 ~AJ-J6 

~ 1100 2.102 493 0,59 ± 0,04 

Ms 
+JIe~ 
+JIHSHH 

1100 2.106 478 0,57 ±'0,04 

M3 1DfCJIB. KOJIOHnA, Y KOTOpHX B 3TH CpoKH ue oopaSOBaJIHCo "coponaa­
HB. IO-A neas , Ha KpHBOft BHHBJIeHHH (pac , 2) OHH npencraaneaa aapacran­

I KH" HS KJleTOK mTaMMa NAJ-J6 , rro 100 lliTYK 'OHJIH pecycrreHllHpOBaHH B BO­
~M ~OHTOM. ilpKpona B03HHRHOBeHHH 3THX peBepTaHTOB He HSBeCTHa. ITo­

ne H BHCeHHH aa ~ C aneHHHOM. KJIeToK mTaMMa NAJ-J6 B arax BHOOpRaX
BR.n;KMoMy, ax noaaaesae 06YCJIOBJIeHO MyTHpOBaHHeM KJleTOK B CTaImOHapHOft \:~ 

Ha!neHo He 6HJ1o. CJIenOBaTeJIDHO, B rrepBott BOJIHe npOHCXO~T rrpaRTH"tleCRH 
wase pOCTa., rroJIHoe BHHBJIeHHe MyTaHTOB, rrpenc~eCTBOBaBmHX B KOJIOHRHX nO HX rrepe-

Ece )IH cy~ecTBOBaBWEe K MOMeHTY rrepeHoca peBepCH BHH~TCH B ,j 
nepBoft BOJIHe? ~ onpeneJIeHHH rrOJIHOTH BHHBJIeHRH peBepCOB ncrrOJIoSOBanH 
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aoca na CeJIeKTRBHYJO cpsny , nase eCJIR raxae MyTaHTbI HaXO.1Jí1TCJt B KOJIO­
HRRX B e~HCTBeHHOM ~HCJIe Cpe.nM MJIR nOn TOJImeM B 2.106 RCXOnHHX KJIe­

TOK. 
3HaHHe KHHeTRRR BbIR~eHHR MYTaHToB n03BOJIReT onpeneJIRTõ KOJIll­

~ecTBb He TOJIbKO oópaTHHX, HO M rrpRMHX MyTaHTOB B KYJIoType, eCJIM 
eCTõ B03M01KHOCTh MCnOJIõ30BaTõ cooTBeTcTBYIDmHe CeJIeKTRBHHe cpenbI. 
TaK,HaMH ÓHJIO npoH3Be~eHo KOJIRqeCTBeHHoe onpeneJIeHMe cOnepmaHRR ilpR­

MllX MYTaHToB cpena KJIeTOK llITaMMa S288C /5/, YCTOMllllBHX K xaaasaaasy 
R RRCTaTI1HY, a TaK1Ke MyTaHTOB no reHY LYS2 npz KYJIõTRBRpOBaRRM HB. 
TBepnOH nHTaTeJIõHOM cpene ~. BaffBJIeHHe KaHaBaHHH-YCTOMqMBHX MyTaH­
TOB npOM3BO.nMJIM Ha MMHHMaJIhHOfi cpene c nOóaBKO~ KaHaBaHMHB. B KOJIll­
~eCTBe 60 MKr/MJI; lrnCTaTHH-ycToWmBl:lX - na MUHMMaJIõHOR cpene c ,IlO­
oaBKofi HRCTaTHHa B KOJInqeCTBe 150 MKr/MJI; MyTaHToB no reHYLYS2 

Ha CeJIeKTHBHoft ~~e c ~JIõ~-aMRHOaAallKHOBOR KHCJIOTOM B KaqeCTBe 
HCTOqlillKa a30Ta • ,UaHHbIe no qaCTOTaM BOSHMKHOBeHHR, npHM}lx R OÓpaT­
HHX MYTa~ npenCTaBJIeHbI B TaoJI.2. PeSYJIõTaTbI, no~aeMHe TaRMM 
cnOCOÓOM, xapaKTepMsyroTCR jnHBHTeJIoHHM nOCToRHCTBOM ITpR nOBTopeHHH 
onhlTOB. 

Ta6JrmJ;a 2 

naHHhle no orrpeneJIeHHID qaCTOT MyTHpOBaHHR no KOJIKqeCTBY 
KOJIOHI1ft -c MYTaHTaMM B nepBofi BOJIHe BblHBJIeHHR MyTaHToB 
Ha ce~eKTHBHbIX cpenax. 
N - Ko~eCTBO KOJIOHHR; 

\ 

n - Ko~eCTBO KJIeTOK B I KO~OHHH;
 

NM - KOJIMqeCTBO KOJIOHRH c MyTaHTaMH;
 
R - qaCTOT8 MyTHPOBaHHR(XOJIHqeCTBO MYTaHTOB Ha KJIeTKY Ha ~e­


~eHRe) 

MyTaIUfR lllTaMM n N NM R,10-8 

leu2-Leu2 NA3-24 2 •.106 1610 63 2,0 ± 0,3 

LYS2-1ya2 S288C 4,1.106 240 158 24:!: 3 

CANB_Canr S288C 4,1.106 240 48 5,4 ± 0,5 

NYSs_Nysr S288C 4,1.106 240 18 1,9 ± 0,4 

Hcno~soBaHHe KHHeTKKH BbIRBJIelrnR n~ Ko~ecTBeHHoR OneHKR co­
nepzaHKR MyTaHTOB B RY~õType MOEeT HMeTõ O,IlHO orpaaaqeHHe rrpH paóoTe 

6 
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C KOJIOHHRMMi, a HMeHHO: HenOJIHOe BWiMeHHe rrpencymecTBOBaBlIlHX MYTaHTOB 
B nepBofi BOJIHe npH ÓOJIõillRX paSMepax KOJIO~. YqeT saBHCHMOCTH nOJIHO­

d· 

TbI BbIRBJIeHRR peBepCOB OT KO~eCTBa KJIeTOK B KOJIOHHR npORSBO~JIH 

'I nyTeM pacrnpaaaa ~aCTH KOJIOtIHÍt KJIeTOK !!ITaMMa NA3-24 cpasy nOCJIe 
nepeHoca Ha CeJIeKTI1BHYID cpe.ny no TOHKOKJIeTO~HOro CJIOR OnJIaBJIeHH~ 

KOH~OM CTeKJIRHHOfi naJIO~H, CMOqeHHOM B Bone; ~HCJIO BbIRBJIeHHbIx rrpH

f 3TOM B nepBofi BOJIHe peBepCOB CpaBHMBaJIR c TeM, ~TO no~aeTCR, eCJIH 
KOJIOmm: ae pacrapars. ,UJIR no.n:yqeHHR KOJIOHRfi paaasx paexepoa (C pas­
HIDJI n ) B O,nHHaKOBHX CPHSHO~OrnqeCKHX YCJIOBHJIX B qaIIIKR ITeTpH nOMelI\8.JIll 
paSHoe Ko~eCTBO ITHTaTeJIbHOfi cpenbI - no 6,10,15,20,30 R 40 MJI cpe~ 

Ha oIlHY qamKY. KOJIOHHH nepeHOCRJIM HB. CeJIeKTHBR,YID cpe.ny Ha 5-e CYTKH 
KYJIõTRB~OBaHHR. Cor~cHo nOJIYqeHHHM .naHHHM nJIR KOJIOlrnR pasMepoM 
n = 8·10 KneTOK 11 ÓOJIee Haó~naeTCR HenOJIHOe BblHBJIeHHe peBepcoB BO 
BpeMH nepBofi BOJIHR (pRc.5). 

PRc.5.	 3aBHCRMoCTõ ~aCTOTbI cnOHTaHHoro 
peBepTHpOBaHHR K JIe~HH-npoTo­
Tp~HOCTH, paCCtIHTaHHOfi no KOJIM­
qeCTBY peBepcoB B nepBoR BOJIHe 
MyTaHTHHX KOJIOHHM nOCJIe nepeHoca 
Ha ce~eKTHBHYD cpe.ny, OT KOJIR­
qeCTBa KJIeTOK B KO~OHHRX WTaMMa 
NA3-24 • x - naHHhle, no.nyqeHHbIe 
ITpH paCTHpaImIII KOJIOHHfi no TOHKO­
KJIeTOqHOrO CJIOR. 

R-1o' 
2,0 

'Oj~
 
0.5 i ------'---01 

0.2 O,L. 0,6 0,8 1,0 2,0 n10 

HenOJIHOTa BblHBJIeHRff MyTaHTOB B nepBoií BOJIHe HS-Sa ÓOJIõIDRX pas­
MepOB KOJIO~ OÓHapYXIllBaeTCR R rrpR BbIRBJIeHHH rrpRMbIX MyT~H. OIlHaKO 
aTO OÓCTORTe~õCTBO He RMeeT BceOOmero xapaKTepa. TaK,rrpH orrpeneJIeHKH 
qaCTOT npRMHX MyTauntt K KaHB.BaHHH-YCTO~BOCTH H MyTanHR B reHe LYS2 
Y KneTOK WTaMMa S288C MbI TaKas HaO~naJIM saBHCHMOCTõ BbIRBJIe~ OT n, 

B TO 1Ke BpeMR nOJIHOTa BRHBJIeHHH HHCTaTHH-YCTO~BHX MyTaHTOB He sa­
BHcana OT paSMepOB KO~OHKtt (pHc.6). CeJIeKTHBHHe cpeIlbl, IIIcnO~õSOBaHHbIe 

B 3THX onRTax, rrpRBeneHhI BRIDe. 

,I~., 10' 

'O, . ,~,==t\ 
:!~ ~I ~\.p 
; j rt	 .o' 

I
I 

PHc.6.	 3aBHcHMOCTõ tIaCTOTbI MyTIIIpOBaHHR 

KJIeTOK IDTaMMa S288C rrpH KYJIõTRBH­
pOBaHHH Ha Ms, orrpeneJIeHHOR no nep­
BOtt BOJIHe BHR~eHMH MyTaHTOB Ha ce­
~eKTIIIBHbIX cpenax, OT pasMepa KO~O­
HHM. o - rrpHMbIe MYTanHIII B reHe LYS2; 
• - MyTanHH KaHaBaHHH-YCTOtqnBOCTH; 

-iJ' n X - MyTanHIII HHCTaT~-YCToftqJIIBOCTR. 
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TaKHM OOpa30M, H3 OnnCaHHHX OnHTOB c~enyeT, ~TO B BHH~eHHH My­
TaHTOB Ha Ce~eKTHBHHX cpenax eCTo 3aKOHOMepHOCTH, KOTOpHe HeOOXOnHMO 
yqHTHBaTo npH KO~~eCTBeHHOM aH~3e COnep~HHR MyTaHTOB B KY~oType. 

KHHeTHKa BHH~eHHR MyTaHTOB npenCTa~eHa ~ BHne nBYX BO~ H c~enymero 

3a HHMH HapaCTaIDmerO WPOHTa. ITepBaH BO~a rrpenCTa~eHa MyTaHTaMH, 
B03HHKlliHMH B KY~oType nO ee nepeHoca H~ paCceBa Ha ce~eKTHBHYID cpeny. ~ I 
BHR~eHHe 3THX MyTaHTOB HaOflIDnaeTCR B Te~eHHe 3 - 6 CYTOK, ~TO 3aBH­ r. 

\1 ,CHT OT pa3~~HHX ~KTOpOB: CKOpOCTH pOCTa MyTaHTOB Ha ce~eKTHBHOll cpe­ ~ 

I ~ ne, pa3Mepa KO~OHHll, TeMUepaTypH H npyrHX. BHRB~eHHe MyTaHTOB B rrep­
BOll Bo~e nOCTaTO~HO rro~oe, ec~ HcrrO~o3yroTCR KO~OHHH C n ~ 8.106 . 

BTOpaR BO~Ha OOpa30BaHa MyTaHTaMH, B03HHKaID~MH B KY~oType K~e­

TpK y~ Ha ce~eKTHBHoll cpene, Bc~enCTBHe OCTaTO~Horo pOCTa, KOTOpUll '1 
HaOflIDnaeTCR B reseaae HeCKO~KHX nepsux CYTOK. 'illc~o TaKHX MyTaHTOB 
3aBHCHT OT Be~HHH OCTaTO~Horo pOCTa. C~enyeT OTMeTHTo, ~TO He Bce 
mTaMMH H He Ha Bcex ce~eKTHBHHX cpenax naIDT BTOpyro BO~. HarrpHMep, 
ce~eKTHBHaR cpena c HHCTaTHHOM O~OKHPyeT OCTaTO~H~ pOCT ~eTOK H 
BO~ BTOp~HX MyTaHTOB He HaOflIDnaeTCR. B aTOM c~ae BaH~eHHe 

npenc~eCTBOBaBmHX MyTaHTOB He 3aBHCHT OT pa3MepOB KO~OHHll. 

Hapacramraã <ppOHT OOpa30BaH MYTaHTaMH, B03HHK8.lOII{HMH B KY~Type 

1MB noc~e OKo~aHHR OCTaTO~Horo pOCTa ~eTOK. llpHpona HX nOH~eHHR 

He	 BHH~eHa.. 

ABTOpH o~ronapRT rrp~eccopa B.M.KoporOllHHa, B.A.KoporOllHHY H 
~.~aCH 3a aKTHBHOe oocy~eHHe H HHTepec K paOOTe, a TaK~e n.A.ropne­
HHHa. H A.~.Eo~o 3a npenoCTaBneHHe HeOOXOllHMHX peaRTHBoB. 
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4enYPHoH A.H."MHxoea-UeHosa H.	 P19-~7-563 
3aKoHoMepHocTH B~RBneHHR MYTaHT~B Ha ceneKTHBH~X cpeAax 

AHanH3HPY~TCR 3aKOHOMepHOCTH 06pa30BaHHR H B~ABneHHR MYTaHToB nocne 
nepeHoca HnH pacceBa KneToK APo~eH Ha ceneKTHBH~e cpeA~. 3HaHHe TaKHX 3aKO­
HOMepHocTeH He06xOAHMO AnR KonH4ecTBeHHOH o~eHKH cOAep~aHHR MYTaHTOB B Kynb­
Type. HYTaHT~, B03HHKWHe B KynbType KneTOK AO ee nepeHoca HnH pacceBa Ha ce­
neKTHBHY~ cpeAY, B~RBnR~TCR Ha ceneKTHBHoH cpeAe B BHAe KonOHHH H 06pa3Y~T 

BO BpeMeHH BonHY, Ha6n~Aa~~y~cR B Te4eHHe HeCKonbKHX AHeH. BcneAcTBHe OCTa­
T04Horo pocTa KneTOK 06pa3Y~TcR HOB~e MYTaHT~, KOTop~e B~RBnR~TCR B BHAe BTO­
POH .BonH~. 3a ABYMR BonHaMH Mo*eT cneAOBaTb HapacTa~H~ ~pOHTt 06pa30­
BaHH~H MYTaHTaMH HeH3BeCTHoro npOHcxO~AeHHR. AnR o~eHKH cOAep~aHHR MYTaHTOB 
B KynbType AO ee nepeHoca Ha ceneKTHBHY~ cpeAY cneAyeT Y4HT~BaTb TonbKO 
IInepBY~ aonay" nORBneHH.R MYTaHTH~x KonoHHH. 

Pa60T~ B~nonHeHa B na60paTopHH RAepH~X np06neM OH~H. 

npenpHHT 061>e.llHlUIHHOro HIICTHTYTa R,lJ,epliblX accnenoaaaaã. ;lly6Hl\ 1987 

nepeBOA O.C.~HHorpaAoBoH 

Chepurnoy A. I., Mlkhova-Tsenova N. P19-87-563 
lhe Law-Governed Natures of Mutants Reveallng 
onto Selectlve Media 

The law-governed natures of fQrmatlQn and reveal'~9 ~f ~ut~nts af1er car­
rylng or platlng of yeastcells on selectlve media are analysed. 

1 
The know­

ledge of these law-governed natures ~re neéess~ry for quantltatlve evalua­
tlon of mutants content In culture. Mut~nts formed In a cell culture before 
Its carrylng onto selectlve medlum are revealed onto selectlve medlum as 
colonles and torm In tIme a wave, that 15 observed durlng a few days. Due 
to residual growth of cells the new mutants are formed and revealed as the 
second wave. After two waves the Increaslng front may come. Thls front Is 
formed from unknown nature mutants. For evaluatlon of mutant contents In 
culture before Its carry onto selectlve medlum It Is necessary count up only 
lIflrst wavell of mutant colony appearance. 

lhe Investlgatlon has been perfomed at the Laboratory of Nuclear 
Physlcs, JINR. 

, 
Preprínt of the Jo1nt Inatitute for Nuclear Rellearch. Dubna 19878 

;l'• 


