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"MyTareHHoe ,neJtCTIDIe H3.nyqemrli C paanoã mmeHHo:tl nepe.n.aqeft -31fep
I'HR (JIU3) aa MHKpOOpraJm3Mli K uaCT08JqeMY BpeMeml MaJro H3yqeHO.. 11Mé
IOlInIac.fl ·B .JmTepaTYpe CBe.neHIDI O .~l'8-J,tTej)e '3aBHCHMo'CTH qaCTOTbl -oopaao
BamIH MYTaHToB {Nm· ) 01' noas {D ) H3.rryqenwn., pa.3JllftIéWIUlX~iI no JIII3, 
HeOlJ,H03Hat{HH .n npoTHBOpeqHBH. Ewm: .BWiBJleHil ne TOJIbR'Q JIHHeihrne HJlH 

KBaJI.mTHrHe 3àBHCKMOCTl4 N ( fiJ/I-3/, HO TaK1Ite 3aB~CHMOCTH e .MaKCHMYm
1JI0M 74,5 • B CBK3H C 3TRM YC'l'aHOBJleHHexapaKTepa 3aBHcHMqcTH lJacTOTH 

o~paSOBaHK.fI ~arula YKneTàK npR ~eaCTBMH rrJlO~HOROHH3HpyDmHX'H3~e

HHHRBnReTCa ,npHHnHHHanbHOi 3anaqel.BcJIBACTBHe TOrO,qTO HB3Ko8HepreTH

''t{éCKHe' TOe3IHe HOHH liVelOT flélJlHe npo6erH B BemeC'l'lle. nOCTBBóBKa j>8,D,1ifa

UKOHHO-r~He~H't{eCKHX 3KcnepRMeHToB G ZCijUJlb30BaHMeM TaKHX H~eHBa 

-eOlIpFl".ena 'C orrpe.n;e31eHHHMB MeT-o,mrqeCltHMM 'rpy.n;HOCTflMH. l1MelO1'CfI TeXHR

lJeCKRe TPY~HOCTH H npH yqeT~npKMHX MYT~R y t~Kpoop~aHH3MOB. ~ yqe~ 

T0I43TOI'O Haw 6HJIa IIOCTaBJIeHa3'a,na'la paspaÓQ'TaT:i, MeTO,lUlKy, U03BOJIH~ 

JJntYIe BÍm:BJIRT.b 06paSOBaHHe npHMllX M;yT8IWH ~ MeTOR ;i!;. c01i 'B JIa1t'I'03HOM 

"urrepOHe, .fIBJIRIOIIteMCR Ha.HÓOJIee U3ytreHHllM B CTjJyKTYPHO-qJyHIUnlOHa..JIbHOM 

oTllomemm reHe, nJln JJ.enCTmIHH~JlY'tleHHi1. ''f!a3JUNa19HUiXC.fI noJIII3 :B IIIHI)(>
JWM JUlaIIaSOHe. 

MA1'EPUAJ'.J1 WMIITO.IU1
 
B OllHTax HcnO~bSOBanH ,CHe~e~TamltH ôaKTepMA E8cher1~h1a
 

coii: H!rH, W3110, PJ478, JC 5547, GC 244.
 
KyJIb"TYPY' ltJJB'l'OK IDiKY6HpO.BaJ.m B nGI,UKO! IItiTaTe3lliHo! cpa,ne tMaC'O

nen;TOHHW ÓYJlbOH npQHS'BO,ZJ;CTEa HHcTRTYTa ammeMVlOJIoro R MHltpOCíROJfo

flUI UM. H. <1>. faMaJI'9a) B TeqeHHe 18 ~ npH ;::l?°C '.no cTaURDHapHoa .:qa3H 

(2-4 1-08 KJI!MJ1). 3aTeM RJleTKH ocaJl,nBJrn J1,8RTp'Pl<pynpoBaRReM B TelJ8HHe 

10 MHH (8000 g) 101 'PecycneH,nHpoBaJlllI. 'B M9-6yrpepe ~ 19 t 7 .mM JlH4Ci . '43"7 
mM lili2HP04 , 23,2 mM KH2PO~P 1'mM MgS04' 0,1 mM C8001'2'' '9 .qlIr1 Na'Cl. 

eÓJIY1l8HHe KJleTOK IT,IJOBOJU'lJlli Ha y-cTaHOBI~e 'c f -UCTO't{HXKOM ,137Os 

MOlIUlOCTblO .n;03H oó.nyqemm 35 I'p/MIDl.. nByr.m cIlOCOÓaMH: B cy.crreH3E:H, B 
CTeKJUIHHHX npoÓtipKaX OÓ'J:,8MOM 2-3 MJl, l' Ha nOBepXHOCTR JIaBCaHOBllX 

R,D;epHHX ij}HJn.TpoB. 

-_.- I --_...-. 
O~;, :l.~·i..: ryr \O", • (, 

. Sã~fj~í;J,,:> ~\.C:J(,l\Ol1aUaa

I. _ 6~15IUr!OTEHA 



~ Od~8HRH Kn8TOR Ha nOB8pXHOCTH ~~pOB, ~ Cn8nrra.~HO na
rOTOBJI8HHU8. M8rraJI.Jlll:qeCRIfB q8tIlIDI pa3JmBaJm "rOJIoJJ;HW\ arap" (3% arap
arap). TIoc~~ rrpOCymRB8HRR B TeqeHHe 3 q Ha nOBepXHocTõ arapa Ha~a
;rJ;bIBaJIll ,CTapRJIDHHe JIBBCaHOBue iI,IJ;epHH8 qiHJ:rr,TpH ,IUfaM8TpOM 15 MM (,IUfa

MeTp nop 0,53 MRM). SaTeM na rroBepxHocTb W~Tpa MHKpOTIETI8TRO~ HaHO
C~ cycneHaHID RJI8TOR 06~eMOM 0,02 ~. OO~eHHe ~eTOR rrpOBO~ 

tIepea 20-30 1mB noc~e rrO~CHXaHRff 06paaUOB. 

IToCJIe OO~eHRff K~eTKH CMHBaJm c rrOBepXHOCTH ~TpOB BCTpgxn
BaHReM B 5 MJI M9-6y(f>epa. 

~B ~JIEHe~eMHcrro~aoBa.ml o~aRo~yro MeTo~ padOTH c RJIeTRaMH, 
06~eHHUMnpaaHHMn cnoco6a~~. 

..,CycrreHamo 06JIYqeHHax ~eTOR paaaonaza B M9~dy({>epe H pacoesaza 
na. tIatIlIDI ITeTpH c 15 MJI IrnTaTeJThHo1i CPE;l,D;H: MITA ( MRco-rrerrToHlmn arap 

rrpoaasoncraa mICTPITYTa a:rrn:,n;eMHo~on:m H Jl4PIKPOOliOJIOrmI 1m. H.i1? raMa
JIeE:.AMH CCCP). Ilspen aBT,ORJIaBHpo~aHlieM'B Il)rTaTeJIDHyro cpe.uy ,noOaBJI.ft1IR 
T9Tpa90Jntil: B ROHIJ,eHTpaIJ,IDI 50 ttrr/JL, a nOCJI9 aBTo~aBlq)OBaHIDi - .50 'M~ 
20% JIBRTOaU B I '-.]I cpe,Wl. • . •I -t 

, ~ paBHoMepHoro pacnpe,n;e~e~Hff ~eToRno nOBepXHocTli ~TaTe~
'Horo arapa , .RJIeTRn pacrnpaza mnB-TeJIeM ,IJ;O, rrozaoro BIm~HBaHIDI .D,lJJtOCTH. 

~TeM 'tI~1lIRI1 lleTpH aaJIPIBaJm BTOPJlM C,lIOeM IrnTaTeJThHOrO arapa B ROJm"::" 

tIeCTBe Ia M.7I npn TeMIIep8Type ar?pa4Z<?C. rrapaJl?Ie~~o ocymecTBJIJIJIlí no
ceB RJIeTOR nOCJIe cToRpaTHoro ~3Be,n;9~HR Ha nOBe~oc~õ ar~pa ~ 

:"oIipe",IJ;êJIeHPIR 'BI:DKImaeMOGTJI. '," 

llBIIIIaI c IUIeTRaMJ!I llliRYOlIpOBaJm rrpa 37.°C ,B TetIeHlIe 24 q.: 
, < >, 

13J:tmmaeMocTó MeTOR oII];>e,n;e~ no,n;CtIe:roM, o6:p8ayrommccSI ROJI()H~rr ' 
ItaIt :da rronspxnocra arapa I Ta~ lI:j:a l'~~~e",rmTaTeJThHO~ epens non ~
pocxonon MEC-9 npn 16-RpaTHoM YBeJlXqemm. ,IL.7r.SI rroncssra ~OJIOmrn rron 
MHKPocRonoM RCnOJThaOBaJm cneIJ~aJIbHO HaroToa~eHHyro CeTRY, paa,n;eJIeHHYID 
aa 287 MeTOR paaMepoM 6X5 MM. ,1J,7m onpe,n;eJIeHl2UI BmmB8eMOCTH rrpa rJIY~ 

6mmoM nOC~Be rrpoctrnTllBaJIli', ROJIOIDQ'I B 20 RJIe.TKaX 'ceTIm, pasõpocaaasx 
no BceA ~~O~~. CIToco6 ITO~Cq~Ta .<r~dKijHHff- ~ nOBepXHoCTHUn) He 
BJI:WIJI Ha peaYJIõT8T orrpe.n;eJIemm B~eMOCTlI R.rre~oK. . r 

lLwI, BllSIBJIeHHSI MYTaHTHIlX RO;JIqHHft npOCMBTpJmaJIK no K.n:eTRaM· BCIO 

'U!IW' • n'·> , , . 

~CTOTY My,THpOBaHRff ,9npe~eJIEHH RaR oTHomeHHe 'BHffBJIeHHHX M,rTan
THHX ROJIOHKft aa odmee ROJIRtIeCTBO Qdpa3YH)nncicH ~OJIoHRft (N ) ITO 3-5 
tIaIIIRaM. 'OJ:mTI;I nposonana B 3-5 ITOBTOpHOCTHX~ " 

nox,yqeHHue peaY~TaTH IJo~epraJIR cTaTRCTHqeCROn'o6padoTRe H8
 
SBM. ;,,)VISI xapaRTepHCTmm THITa IqJPIBIlX Nm(D) paCCt:nITllBa'J±H TaHreHC
 
yrJIB, Ha~,OHa (R) rrpRMRX 19(Nm/N)/ l~ •
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PE3Y.JThTAW MCC-JIE,IT,OBA:fIilll 

KaR liaBeCTHO, JIe,n;ep6epror/6! 6HJI rrpe,Ir,.JIOJKeH Me.TO,n; HenpID,mrO Bbl.

JIBJIeHIDI MYTaHToB c nC:rrOJIb30BBHIIIeM TeTpaaoJmJI. PaCTYIm'Ie na IroJIHOft rra
TaT8JThHOH cpene (co.neP'KBmeH. ITeITToH) RJIe'l'Im E. coli BoeCTaHBBJmBalOT 
6eCIJ,BeTHUH TeT~aoJm:ti ,n;o HpRO--KflBCHOPO WopMaaaHa. Ilpz HH3KlDC. SHaqe·
HIDIX PH, II];>H C6paDBaHIDI JIBKT03H.. 6HOJIOfilQecRoe BOCCTaHOBJI8HHe TeT~ 

paSüJIIDi rrO.IJ.aBJIReTCJf. B peaYJIDTaTe na 'l'aIWM cpene (B JIPRCyTCTBIiIi JIaR
roas) ROJIOHml lac+- JilMeIOT 6e-JlHH IJ,Be"T, a KOJIOHlin lac - SIpRo-KpBCliH:M. 

TaKnM o6pasoM, ~HHUfi MeTO,n; IT03BO~e~ qe~Rú H,n;eHTIII~nnnpOBaTt MyT8HT
HHe ROJIOHIDI. He;uocTaTRoM 9Toro MeTO~ JIBJIJI8TCJI H9BoaMO!CHOCTL yqeTa 

MYTaHTHax ~OJIOHnK rrpR BUCOROn llJIOTHOCTll rroceBa (60JIee 1500 RJIeTOR Ha 
qaIllRY}, IIOCROJIDKY B aTOM c.nyqa~ He- cpaõaruaaer HH,rqm8TOpHaJI peaKnIDI ... 

B ~JIbHe~eM OnRCaHHHH MeTO,n; 6~ YCOBeprneHCTBOBBB rryTeM ncnOJIb
aOBaHIDI' noeesa B CJIOH Mm"Roro arapa 77. B 3TOM' c.nyq:ae RpaCHTeJIb 

,n;o6aBJIRJICH B ~epXHHH CJIOH llHTaTeJIbHOH ope,n;a. KJIeTRR BHCeBBJIIiCõ ~1ec
Te' c BepxHMM C.lIoeM cpe.mz H, CJIe,rr;OBaTeJIõHO, pacncnaranzcs no BceMy, 
od'heMy aepxaaro- CJIOR. Odpa3YID~ecH ROJIOHIDi OKa3hIBaJmCll H,a paaaoã rJfY
6HHe arapa, R 3'1'0 odCTOSITeJIbCTBO rrpHBO~JIO R TOMY, qTO MYTaHTHHe RO

JIOHIm IDIIeJm OKpaCKY paaJmtmoH CTeITeHH BhIpaJKeHHOCTH. TIoCJIe,IJ;H.ff.R: CBSI
3aHa c TeM,. tITO ROHUeHTpaURfl KpaCHTe~ O~aH:BaeTCJI-pa3Jm~OH Ha pa3~ 

HOn r.n:ydmIe Irn:TaTeJIDHOrO arapa , TaKllM -ocpaeoa, .JJ.BHHu:M MeTO~ aBTpY,n;

HHeT 06~eRTRBHOCTL rro,n;CtIeTa MYTaHTHHX ROJIOHHH. 
B OTJmlllIe OT R3JIO]ltSHHOrO BlIDIe, HaMli 6bIJI acnom.aoaaa MeT,O,n; "6YTSP

cponaoro nocesa", llocen ~eTOK.QcymeCTBJIííJl1'I Ha nepBUH CJIo:tí mITaTeJTh
aoro arapa , aaTeM aaJIliBaJIli ':I3TOpHM CJIOeM .. RaK onliC~HO B MBTepnaJIaX 
H MBTO,npX. B 3TOM c~ae KJIeTIm .pacnoaaraerca na O,lJJIHaKoBo:f.i r.ny6HHe, 
:Yf" -o6paaYIDmHeCH ROJIOHlm ORaaHBBIQTCH O;zumBKoBoro paaMepa H onnoro 'UBe
Ta. TIpH MHRpOCROllHpOBaHHH MOEHO oTQeTJIHBO OTJmqaTh MyTaHTHue RanoHHH 

OT HeMYT8HTHHX, rrpliQeM MOERO BHSIBnSITh MyTaHTHHe ceKTopH ,n;o I/a p8a
Mepa ROJIOHIDI. '< 

~HHaJI MO,IJ;H~UHJI MeTO~ n03BOJIfleT orrpe,n;e~TL HaJIHtIIi8 MYTaHT
Hax ROJIOHRH rrpli noceBe ,n;o 5.105 RJIeTOK Ha qaillRY. O,IJ;HaRo rrpH rrpoBep

Re BHHF.HIDI ROHneHTpaJ~ KJIeTOR, BuceBaeMHX Ha qaillRY, Ha BIlXO,n; yqHTU
BaeMHX MYTa~H 6uno BHRBJIeHO, qTO c pOCTOM ROHueHTpanHE noceBB ~AeHD
IUaeTCSI ROJilIqeCTBO RH.u.yIJ.HpyeMIlX My:TaIUIH (pac.T)'. T.IacToTa 06paSOBaHIDI 

MYTa~H ~ Bcex ,n;oa o6.rryqeBRR rrpaRTHqeCKH nOCTORHHa Ilp1iI RoaueHTpa
IJ,IDIX ITOCeM MeTOR na tIaJ.IIKY no 2.104 ._ Ilpa ;rr.aJIDHeíí:meM soepacraaaa 

llJIOTHOCTR noceBB RJIeTOR Ro~eCTBO BHJIBnReMHX MyTaUHH na~eT. 

Ha pRc.2 npe,n;cTaBJIeHH ,n;030Bue SaBHCm.fOCTll Bl:lXO~ lac- -MTl'aH
TOB r-o6.rryqeHHax MeTOR npa pasasx ROHueHTpaI.J,IUDC me noceaa aa xan
RY. BH.D;Ho, tITO C pOCTOM nJIOTHocTli nocesa OT 1,5.104 no 7.104 MeTOR 
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1 ,f 

Nm I"-N 
Pno.1. 3aBHCH

2 _.•ro-3 rnOCTll BwmJISI9.• ---.!... • Moft-QaCTOTlI 

MYTRpoOOIUm OT 

<,•
•
""', ITJIOTHOCTJ2l' noce....

• "
' 

3 

• 
Ba MeTaR Ha 

9:aIllKY npa pa3
• .---• "",--A -, 

10-4 
. ~~ 

-. -, 
HHX .n03aX .od

JIJ"!9HIDI (1 ..... 
525 I'p,_ 2

1 « .----.I.-_.L.---'--.J.~-~, ".1 1 I 350 IP_, 3 

r03 r0 4 r0-5 N 
175fp).. IIo 

OCR 0P,IJJiIHBT: 

qaCTOTa MyTn

pOBaHRH; no OCH aÚCll~CG: KO~~9CTBO ~9TOK, BHCaBa9MHX Ha-qamxy; 

-3 PlIc.2. -3aBHCH~
-22'10 6•	 M{)CT:D qaCTOTf1 

-Nm 
N ... MYTRpOBaHPISIN Nl'	 
10 

:KJI9TOR OT ,n;03H 
~ / ~ OO.rryq9HWI npH 

-3 /. 
-3 pa 3JIHtIHllX llJIOT10 

IO

)'/'1/ 3 .HOCTRX nOC9Ba 
e_~

~"'" - 4000 KJI/tlaurKY, 

-4 P /• -4 x 
10 ---l.-..-	 10 

7000 KJI/qa~, 
o 175 350 525 Ir:? 103 ,{}. -' 

.n o 3 8 • r p	 15000 RJI/qàmi.tY, 
+ 

35000 KJI/qariixy, 

y -- 70000 RJI/qau1KY). a - .JIHHeihIH:tt MacmTaCí; d - JIOrapltf1J,mtIecrotit 

MaclliTad. ,TIo OCl'I 0P)J;ID18or: xacrora My'rRpOBamI.A:; lIO ocn aõonacc: nosa 

od.nyq9mm, I'p. 

Ha qa~y, KpKBf19 3aBRCHMOCTl'I qaCTOTH MYTRpOBaHKH OT ,n;03H OdJIYtlSBRSI 

KM9IDT pa3JIR~, QTO CBff3aHO c H9BHHBJIeHneM-QaCTH Odpa3YIDmnxC.A: MY

113 npe,n;CTaBJIeHHHX ssme ,IT,aHHHX CJIs.nyeT, QTO WISI BH.fIBJIeHIDI npa
MH'X: uMYTaIJ,HIt Lac+ -- Lac- y 6aRT9pnH E.c~li o KCrrOJTh30MHn9M TeT~
30mmOnTHM8JIMiOH SIBJISÍ9TC.A: KORD.9HTpaI1,lliI nocesa É9 60JIee 2.~lb4 Me

TOR Ha qaIIllty. 

YtlRTRBa.A:, qTO rrpod9ra YCROP9HHHX T~9JI&X MonOB c 3H9prneR ..no 

{I' 10 M3B!H~OH B dROJIOrnqeCROH Cp9,n;S COCTaBnRIDT, KBR YKB3HBB~OCD 

i BlllII9, ..JImIffi COTHR Mmg)OH, od.nytI9Hne MHRpOOpraluI3MoB -qaCTm:taMa c BH
I, 

f,'	 COROR ]IJ3 B03MomHG ~OJIDKO 'B Bn,n;9 MOHOC~O.A: KneTOK. II03TQMY ~ cono

CTaBJIeHHfl MYTar9HHoro ,n;9HCTBHH Ha KJIeTK1'I n3~eH~a C pa3HOH ~f 

He06xo~o H3YtlRTb ~R9 crrocoda 06~9Hn.A: Kn9TOK { B cycnsH3RR 
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WBJIhTPOB) HeBJmJIeT na qaCTOTY 06paS0B8HM MYTaIJ;HH. aTO 06eTOJITeJIh

CTB(} ·n03BOJIHeT COrrOCTB:BJIHTI> pe3Y.$TaTH MYTareHHoro .neitc..TBIDI lI3-JIytle

HHH c pa3HUMH W1I3nqeCKRMR xapaRTepnCTHKaMH npn pa3BHX cIToco6ax 06

.rryqeHIDI KJIeTOR. 
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ToKaposa B. H AP· 
BbiaBJieHHe lac- MyTaHTOB 6aKTepHif 
Escherichia co 1 i MeTo;IJ;OM rnyommoro nocesa 

Pl9-87-813 

llpe;n;naraeTCH MO;IJ;H~HKa~HH KJiaCCHqecKOI'O MeTO;IJ;a RWHBne
HHl{ npHMbtx lac--MyTan;m1 y 6aKTepuH: Escherichia coli c He-
IJOJlb30BaHHeM TeTpa30JIHH, Il03BOJIHIO~aa BblaBJIHTb M}'TaHTHble KO-' 
JIOHHH npH IJJIOTHOCTH IJOCeBa ;IJ;O 2• )Q~ KJieTOK Ha 'laJUKy, iloKa-
3aHo, '!To cnoco6 o6nyqeHHH KneToK Is cycneH3HH HJIH B BHAe 
MOHOCJIOH/ He BJIHHeT Ha '!aCTOTY o6pa30BaHHH MyTa~Hfi. 

Pa6oTa BbmonHeHa B Jla6opaTopHH H,ll;epHblx upo6JieM OH.ffif. 

Coo6wetute 061teJ1HHeHHoro HHcnrryra ll.llepHhllt JtCCJieJloaaHd . .lly6Ha 1987 

llepeBO,ll; aBTOPOB 

Tokarova B. et al. 
The Detection of lac- Ecscherichia coli 
Mutants Dsing the Method of Deep-Laid 
Cells 

Pl9-87-813 

The detection of direct lac- mutations in bacterial 
Escherichia coli cells usiTig tetrazolium chloride has been 
modified. It enable us to detect mutant coloni€s with cell 
densities up to 2·104 cells per plate. It has been shown 
that the mutation rate for cells irradiated both in cell 
suspension and as a layer does not differ • 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 
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