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YcneXH B H3Y'feHHH MoneKyJIRpHLIX MexauH3MOB pa.u;H8IUIOHHoro MyTa· 

reue3a, ~ocmrHyTLie B nocne,lUiue ro~LI, no3sonaJOT cero.IUUI s nonuoif Me· 

pe ocMLicnHTb. rny6HHy H cpyu~&MeHTaJILHocn salKfieifwero MeTo~onoru
qecKoro np~~~muna - "np~~~muna nona.u;auHR", ccpopMynupoaauuoro s Knac

cuqecKux pa6oTax H.B.TuMocpeesa-PecoscKoro11 - 3 1• B uacroai.Qee speMR 

CTano ei.Qe 6onee oqeBH,ZUILIM, 'ITO nuwL ua ocuose pa3pa6oTaHHLIX nono:lKe

HHH B03MO:lKHa HHTepnpeT8IUIR cno:lKHLIX H Heo.lU{03HaqnLIX 3aKonoMepuo; 

CTeif HHAYKUHH reuHLix MYT8IUIH y KneTOK c pa3nH'IHLIM reuoTHDOM npu 
.u;eifCTBHH HOHH3Hpy10LQHX H3nyqeHHH pa3HOrO Ka'lecTBa. 

B ocuoae np~~~muna nona.u;auHR, KaK H3BecTHo, ne:lKHT nono:lKeuue 

0 TOM, 'ITO P8AH81.UfOHHO·HHAYUHPOB8HHbie 3cpcpeKTbi B03HHKaJOT B pe3ynL· 

TaTe .D;HCKpeTHbiX aKTOB nepe.u;aqu 3HeprHH ynHKanLHbiM 6uonoruqecKHM 

CTpyKTyp&M KneTOK - cny'laHubiX "nona.u;auHif" KBaHTOB 3HeprHH B "'IYBCT• 

BHTenLHble MHWeHH". "flona.u;auHeM", Bbl3biBaJOLQHM neTanLHbiH 3cpcpeKT, 

MO)f(eT cny)f(HTL nu6o O.lUia HOHH381UfR, nu6o rpynna HOHH381.UfH, o6pa3yJO

LQHxca npu nornoi.QeHHH KBaum aueprHH HnH npu npoxo)f(,ll;eHHH qacTHI.lLI 

qepe3 11YBCTBHTenLHYJO CTpyKTypy K.IIeTKH. B OTnHIJHe OT neTanLnoro co6Lr· 

THR, MYT&QHR MO:lKeT peanH30BaTbCR nHWL npH COWtiO.D;eHHH .u;ayx ycnoauif: 

Rn-nPpR!-!:!:, !!p~ !!ep~:l~c :mcp:r;m ~i:D-"ia.nat:JJbHOH CTPYKType KneTKH H, 

BO·BTOpbiX, npH COXpaHeHHH ee )f(H3Hecnoco6HOCTH, T .e. HeneTanLHOCTH A8H· 

uoro nona.u;auHR. Cornacuo pa3BHTLIM nono*eHHRM, MYT&QHouuoe co6Lrrue 

ecTL pe3ynLTaT cnyqaifuoro nona.u;aHHR KB&HTa 3HeprHH B .D;HCKpeTHYJO 

eAHHHI.lY uacne.u;cmeuuocTu·- reo, acne~CTBHe qero npoucxo.u;uT ero ueo6-

paTHMoe H3MeneHHe, cpeuoTHDH'IecKH BLIRBnR~rvioe a au.u;e MYTaL\HH. MyTa· 

reHHaR 3cpcpeKTHBHOCTL H3ny'leHHH B p8MK8X Kn&CCH'IecKHX npe.u;CTaaneuHif 

Onpe.u;en.flnacL pa3Mep8MH COOTBeTCTBYIOLQHX MHWeHeH·I'eHOB H cpH3H'IecKHX 
xapaKTepHCTHK H3nyiJeHHH. 

flpe.u;cTaaneuue 0 TOM, 'ITO nona.u;auueM RBJIReTCR O.lU{a HOHH38.QHR 

HnH Y3KOnOKanH30B8HH8R rpynna HOHH3B.QHJi B l'eHeTH'IeCKHX CTpyKTypax 

KneTKH opHBO.u;HT K 3aKni01JeHHIO 0 TOM, 'ITO KpHBaR A03a - 3cpcpeKT ~On:lKHa 

HMeTL nHHeAHLIA XapaKTep • .neACTBHTenLHO, cnpaB8MHBOCTb 3TOI'O nono:lKe· 

HHR 6Ltna y6e.u;HTenLHQ nOKa38Ha B 3KCnepHMeHT8X Hal pa3nH'IHbiX Op1'8HH3• 

Max. O.u;naKo a 6onee n03.1UfHX pa6oTax uapa.u;y c nHHeAHbiMH 6LinH BLIRB· 

neHbl H 38BHCHMOCTH HenHHeAHoro THDa 14 - 6 I. Jf3 3TOI'O cne.u;yeT, 'ITO "no· 

na.u;auue" HnH BLIAeneuue 3HeprHH a reuax H cpHKCaL\HR B03HHKaJOI.Qero 

noape)f(,ll;euHR a au.u;e MyTanuu HeoAH03Ha'IHo CB.fi38HLI Me)f(,ll;y co6on. To ecn 
3JieMeuTapHble noape)f(,ll;eHHR l'eHOB npH .u;eHCTBHH HOHH3Hpy10LQHX H3ny'leHHH 
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He peanH3yJOTCR uenocpe.u;cmeuuo a au.u;e MYTill.UfH, a B03HHKaiOT suaqane 

B cpopMe npeMyraQHOHHbiX noape)f(,ll;eHHH. 0Ka3aJ10CL, 'ITO BepoHTHOCTL 

38KpenneHHR T8KHX noape)f(,ll;eHHH B MYT&QHIO B cHJlbHOH CTeneuH 38BHCHT 

OT npoQeCCOB npoTeKauHR KneTOIJHOI'O MeTa6onH3M8 H B KOHe'IHOM C'leTe 

OT CHCTeM noCTpa.u;HaQHOHHOI'O BOCCTaHOBneHH.fl. 

Pauuue pa6oTLI no yqeTy qacTOTLI MyTHpoaauHfl y MHKpoopraHH3MOB 

no.u; BnHRHHeM H3ny'leHHH B ycnOBH.fiX MO.u;HcpHQHpyJOlllei'O .D;eHCTBH.fl cpaKTO· 

pOB cpH3H'IecKoH, XHMH'IecKOif H 6uonOI'H'IeCKOH npupOAbl BbiHBHnH B8:lKHYJO 

pOnL noCTpa.D;H81UfOHHOI'O BOCCTaHOBneHH.fl B MYTaQHOHHOM npoQecce. flocne 
Bbi.D;eneHHH H H.D;eHTHcpHKaQHH MYTaHTOB C pa3nH'IHbiMH .u;ecpeKTaMH B CHCTe· 

Me penapaQHH ,nHK Ha'lanOCL HHTeHCHBHOe H3yqeuue ponH penapaQHOHHbiX 

npoQeccoa a HH.u;ynuposaunoM MyTareue3e. Ha ocHOBaHHH nonyqenHLIX 

pe3ynbTaTOB MO:lKHO 6btn0 npHHTH K BbiBOAY 0 aiDI(HOH ponH KaK cpH3H· 

'lecKHX, TaK H 6uonOI'H'IecKHx cpaKTOpoB B MyTareHJiOM .D;eHCTBHH H3nyqe. 

HHH. C YlleTOM 3THX o6cTORTenLCTB ponL cpH3H'IecKoro cpaKTopa B MyTaQHOH· 

HOM npoQecce MO:lKHO 6binO H3YlJ8Tb, HCnOnb3Y.fl HOHJi3HpyJOLQHe H3nyqeuHR 

C pa3HbiMH cpH3H'IecKHMH xapaKTepHCTHKaMH, a ponL 6uonorH'IecKOI'O lPaK· 

TOpa- HCnOnL3YH pa3nH'IHbl8 penapaQHOHHLie MYTaHTbl KneTOK. 

B 3KCnepHMeumx ua 6aKTepHRx c pa3nH'IHhiM reHOTHDOM 6Lmo ycm

uoaneuo, uo nenHHeHHble A030BLie KpHBLie MyTareH83a (Nm/N) ua6nJO

AaJOTC.fl AOBOnLHO '18CTO H Bbl.fiBJIRIOTC.fl npH yqeTe ~ai< o6paTHhiX, TaK H np.fl· 

MhiX MyTaL\HH. TaK, B pa6oTax17 - 8 1 ua KneTKax E.coli WP-2 yCTauoaneuo, 

ocro BbiXOA TpHDTO<J>aHOBbiX peaepTaHTOB B 38BHCHMOCTH OT A03bl o6nyqe

HHH OnHCbiBaeTCH CTeneHHOH 38BHCHMOCTbiO. Kaa.u;pa1'H'IH8R A030Ba.fl 38BH· 

CHMOCTL DpH 'Y-D6nyqeHHH 6bin8 Bbl.fiBneHa H B onLI1'8X no HHAYKllHH vir
MyTaHTOB y cpara ~'~ 1 BpecnepoM c coaaTopaMu 19 1• AuanorH'IHLie pe3ynL· 

TaTLI 6LrnH nonyqeuLI npu H3yqeHHH peaepcuu MyTallJili his4 y KneToK E.coli 

B pa6oTe 11 01
, BbiXO.D;a npRMbiX MYTaQHH B perymnopHOM lac! rene naKT03· 

uoro onepoua E.coli111 1, o6pa30BaHHR rHCTHAHHOBLilC peaepTaHTOB u Dp.fl· 

MbiX MYTill.UfH yCTOH'IHBOCTH K pHcpaMOHQHHy 11 2 '· 

CTeneHHLie .u;o30BLie 3aBHCHMOCTH MyTareH83a a Teqeuue .u;onroro 

apeMeHH RBnHnHCL MY'IHTenLHOH npo6neMon .u;na coeQHanHCTOB • .llnH HX 

o6'bHCHeuHR 6LinH npe.u;no:lKeHLI .u;ae ocnoBHLie runo'fe3LI. Cornacuo mno

Te3e C.E.Bpecnepa11 31 Ha'lanLHOH npeMyTaQHOHHOH c'fPYKTypon RBnRIOTCH 

.u;aa nospe)f(,ll;euHH ,nHK, pacnono:lKeHHLie ua KoMnneMeHTapHLIX HHTRX H 

CMei.QeHHLie OTHOCHTenLHO .u;pyr .u;pyra Ha HeKOTopoe pacCTOHHHe BAOnL Qe

DH ,nHK. llocne 3HAOHYKnea3HOI'O Ha.D;pe38HH.fl HHTH )lHK B6nH3H OAHOI'O 

noape)f(,ll;eHH.fl H nocne.D;YJOI.QeH 3K30HyKnea3HOH pacqJiCTKH B03MO)f(HO, 'ITO 

BTOpoe DOBpe)f(,ll;eHHe OKa:lKeTC.fl HaDpOTHB 3K30HyKne8.3HOH 6peWH. flocne· 

AYIOI.Ua.fl nonHMePa3Ha.fl 38CTponKa 6pewu a 3TOM cnyqae MO:lKeT c H3BeCT· 

HOH BepoHTHOCTbiO DpOH30HTH c OWH60'IHOH DOACTaHOBKOH OCHOBaHHH Ha· 

npoTHB noape)f(,ll;euuoro. BTopoe noape)f(,ll;euue, no.u;seprnyToe 3KCI.lH3HH, 

6y.u;eT .u;ononueuo npu pec"lllffW KOMI!DW~tf:taPJ:IQ.H uli'fH H MYTaL\HH 3aKpe-
~VEEctt: ~•~o..1i ~J • .. -=.:~~ .. -
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ImTC.R. B paMKax :no:H rHnOTe3hi Mo:>KHo ofu.RCHHTb Ksa,n;paTHtiHbiH xapaK· 

Tep 3aBHCHMOCTH Nm/N(D). CymecmeHHYJO ponh s 3TOH rHnOTe3e Hrpaer 

,IJ;JIHHa 3K30HyKJiea3HOH paCliHCTKH. 

B pa6oTe BHTKHH 11 4 1 6bmo npe,n;no)l(eHo aJibTepHaTHBHoe o6'h.RCHeHHe 

KBa,n;paTHliHOH 3aBHCHMOCTH Nm/N(D) npH Yct>-o6nytieHHH. CornacHo eMY 

,n;Ba nospe)I(,Il;eHH.R )lHK B3aHMO,IJ;eHCTBYIOT Me)I(,Il;y co6o:H CJie.n;yiOLUHM o6pa· 

30M: O,IJ;HO H3 HHX B03HHKaeT B HCCJie,n;yeMOM reHe H .RBJI.ReTC.R npeMYT!lUHOH· 

HbiM nospe)I(,Il;eHHeM, BTopoe, o6pa3yromeec.R B nro6oM ytiacTKe reHoMa, 

3anycKaeT SOS-cHcTeMY, B pe3yJI~>TaTe pa6oTbi KOTopo:H MyTaUH.R 3aKpen

JI.ReTC.R. 

BMecTe c TeM npeAJIO)I(eHHbiM o6'h.RCHeHH.RM npoTHBopetiHT p.R,n; sa)I(

HbiX o6CTO.RTeJibCTB. Ilepso:H rHnOTe3e ,n;on:>KHa y,n;osneTsop.RTh 6onhllla.R 

AJIHHa 3K30HyKJiea3HOH ,n;erpa.n;auHH .UHK B npouecce penapauHH npeMYTa

UHOHHbiX ca:HTos. MHKpOA03HMeTpHllecKHH aHaJIH3 cHTyaUHH noKa3hiBaeT, 

liTO 3Ta AJIHHa ,IJ;OJI:>KHa ,IJ;OCTHraTb - 105 HyKJieOTH,IJ;OB, liTO MaJIOBepO.RTHO 

AJI.R KJieTOK c HOpMa1IbHbiM penapauHoHHbiM reHoTHnOM. BTopo:H rHnOTe3e 

,n;on:>KHo y,n;osnemop.RTb ycnosHe HHAYUH6eJibHOCTH resos SOS-cHCTeMbi 

,IJ;O ,IJ;03 nop.R,n;Ka HeCKOJibKHX COTeH rp. 

)ln.R Bbi.RCHeHH.R OTHOCHTeJibHOH p01IH cpH3HllecKOrO H 6H01IOrHllecKoro 

cpaKTOpos s HHAYUHPOBaHHOM MYT!lUHOHHOM npouecce HaMH 6hmH npe,n;

npHH.RTbi HCCJie,n;OBaHH.R HHAYKUHH np.RMbiX H o6paTHbiX MYT!lUHH y KJie· 

TOK E.coli H CaJIMOHeJIJibl H311YlleHH.RMH C pa3HOH flHHeHHOH nepe,n;atieH 3Hep· 
----.. I TTT"JI""\\ n .............. ....,..,. ,....,....,.., ... ..... ,,.,.,..._YT_nn 
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HHH o6pa30BaHH.R np.RMbiX MYTaUHH 

B naKT03HOM onepoHe KJieTOK E.coli 

npe,n;cTaBJieHbi Ha pHc.1,2. KaK MO)I(· 

HO BH,IJ;eTb H3 pHc.l, 3aBHCHMOCTH 

Nm/N(D) AJI.R scex HCll01Ib30BaHHbiX 

THllOB H31IytieHHH .RBJI.RIOTC.R KBa,D;pa

THliHbiMH. IlpH 3TOM 3cpcpeKTHBHOCTh 

H3JiytieHHH c pa3HOH J1II3 pa3nHtiHa: 

Puc.]. 3a6UCUMOCTb 'laCTOTbl .Myrupoea· 

HWI KAeTOK E.coli Hfr H or 003&1 o6· 

lly'leHUJI p03Hbi.MU TUna.Mu U311Y'leHUU 6 110· 

zapurjj.Mu'lecKo.M .Macwra6e: 1 - uoH&I 

ZellWI, JIII3 = 22 K3Bj.MK.M, 2 - UOHbl 

ZellWI, JIII3 =54 K3Bj.MKM, J - UOHbl 

ZellWI, Jlll3 = 72 K3Bj.MKM, 4 - "(·IIY'lU, 

5 - UOHbl yz~~epooa, Jlll3 = 220 K3Bj.MKM. 

llo ocu a6cijucc: oo3a o611y'leHW1, Fp, 

no ocu opoUHar: 11acrora .MyrupoeaHWI, 

OTH.eO. 
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Puc.2. 3a6UCUMOCTb OTHOCUTellbHOU UHe· 

TU'lecKOU 3rj'JrjjeK7U6HOCTU (a) U paOUO· 

'lY6CT6UTellbHOCTU K/leTOK (6) OT Jlll3. 

flo OCU a6CijUCC: Jlfl3, K31Jj.MKM,' no OCU 

opouHar: OF3 (a) u poouo'lyecreurell&· 

HOCTb, Fp- 1 (6). 

MaKCHMaJibHa AJI.R HOHOB renH.R 

C J1I13, paBHOH 22 K3B/MKM, H C 

,IJ;aJibHeHlllHM yseJIHtieHHeM J1IJ3 CHH· 

)l(aerc.R. CMei.UeHHe ,n;o30BbiX 3aBH· 

CHMOCTeH OTHOCHTe1IbHO KpHBOH npH 

"(-o6JiyqeHHH Ha pHc.l MO:>KHO Ollpe· 

,IJ;eJIHTh KaK OTHOCHTeJibHYIO reHeTH· 

llecKyJO 3cpcpeKTHBHOCTh ( Or3) • 

Ha PHC.2 npe,n;cnlBJieHbl 3aBHCHMOCTH or3 (JIII3) H pa.n;HOtJYBCTBHTe1Ib· 

HOCTH KJieTOK (IJ;; 1
) OT J1IJ3. KaK BH,IJ;HO H3 pHCYHKa, o6e 3TH 3aBHCH· 

MOCTH HMeiOT MaKCHMyM. 

IIonytieHHbie AaHHbie o xapaKTepe 3aBHCHMOCTH qacTOTbi HHAYUHpo

BaHHbiX MYTaUHH OT ,IJ;03bl ')'-o6nyqeHH.R H ycKOpeHHbiX T.fl)l(eJibiX HOHOB 

no3BOJI.RIOT npH:HTH K cne,n;yromeMY 3aKJirotieHHIO. IIocKOJibKY o6pa3oBaHHe 

MYTaiiHH np<>HCXOliHT B noouecce oenaoauHH cnvqa:HHo pacnoe,n;eneHHbiX 

nepBHliHbiX npeMYTaUHOHHbiX noBpe)I(,Il;eHHH )lHK, H TaKHMH nospe)I(,Il;e

HH.RMH .RBJI.RIOTC.R H3MeHeHHbie OCHOBaHH.R, TO xapaKTep 3aBHCHMOCTH Bbl· 

XO,IJ;a 3THX llOBpe)I(,Il;eHHH OT J1IJ3 6y,n;er onpe,n;eJI.RTh THn 3aBHCHMOCTH Or3 

(JIIJ3). BbiXO,IJ; llOBpe)I(,Il;eHHbiX OCHOBaHHH C poCTOM J1IJ3 H311YtJeHHH CHH· 

)l(aeTC.R 
11 5 1• 3TO 06cTO.RTe1IbCTBO ,Il;OJI)I(HO npHBO,IJ;HTb K HHClla,IJ;aiOI.UeMY 

xapaKTepy 3aBHCHMOCTH Or3 (JIIT3), liTO He cornacyerc.R c HalllHMH 3Kcne

pHMeHTMbHbiMH pe3yJibTaTaMH. B OTJIHtiHe OT rHnoTe3bi BpeCJiepa, rHno

Te3a BHTKHH ,n;onycKaer KBa.n;paTHtiHbiH xapaKTep KpHBbiX Nm/N(D) H npH 

OTHOCHTeJibHO HeOOJiblllOM BbiXO,n;e nepBHtiHbiX nospe)I(,Il;eHHH )lHK. Heo6-

XO,IJ;HMbiM yCJIOBHeM 3,IJ;ecb .RBJI.ReTC.R HaJIHtiHe nospe)I(,Il;eHHH, 3anyCKaiOI.UHX 

SOS-cHCTeMY, KOTOpbie MoryT o6pa30BhiBaTbC.R B nro6oM yqacTKe reHoMa. 

TaKHMH nospe)I(,Il;eHH.RMH MoryT 6hiTb HeKOTOpbie THllbi OAHOHHTeBbiX pa3-

pbiBOB )lHK CO CJIO:>KHOH CTpyKTypoH KOHUeBbiX rpynn, BbiXOA KOTOpblX 

c pocroM J1II3 ,n;OJI)I(eH yseJIHtiHBanc.R. Cne,n;osaTenbHO, HalllH Pe3Y1IbTaTbi 

KOCBeHHO CBH,IJ;eTeJibCTBYIOT B ll011b3Y rHnOTe3bi BHTKHH. B COOTBeTCTBHH 

C 3TOH rHnOTe30H Ba:>KHyiO po11b B MyTareHHOM .n;eHCTBHH H311YtJeHHH ,IJ;OJI)I(eH 

HrpaTb cpaKTop 6H01IOrHllecKOH npHpo,Il;bl: penapaUHOHHa.R CHCTeMa KJie

TOK, a HMeHHO HH.n;yuH6e11bHa.R MyTareHHa.R seTBb SOS-penapaUHH. C yqe

TOM 3TOrO paCCMOTpHM BJIH.RHHe KOHKpeTHbiX HapyllleHHH B CHCTeMe pena-
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PauHH ,ZJ;HK B HHnyt\HpOBaHHOM MyTaUHOHHOM npoQecce, Bbi3BaHHOM nencT

BHeM HOHH3HPYIOIUHX H3Jiy'leHHH. 

MyTaliWI polA. 11ccnenoeaHHH BJIHHHHH MYTauHH polA Ha qacToTy MY-

THpOBaHHH KJieTOK E.coli npH nenCTBHH HOHH3HPYIOUUfX H3Jiy'leHHH noKa-

3aJIH116-1 81 , 'ITO y polA-MyTaHTOB npH 'Y-o6ny'leHHH qacToTa MYTaQHH 

cyi.QecTBeHHO He MeHHeTCH no cpaeHeHHIO c KJieTKaMPI nHKoro THna. B HawHx 

3KCnepHMeHTaX noJiy'leHbl aHaJIOrH'IHbie pe3yJibTaTbl. C poCTOM Jlll3 MyTa

reHHaH 3Q>Q>eKTHBHOCTb H3JIY'IeHHH, TaK >Ke KaK H ,lJ;JlH KJieTOK nHKOrO THDa, 

cuaqana B03pacTaeT H 3aTeM CHH>KaeTCH. 

MyTa!IWI recA u lexA. MyTareHHaH 3Q>Q>eKTHBHOCTb pa3JIH'IHbiX areHTOB 

Q>H3H'IeCKOH H XHMH'IecKOH npHpO,D;bi, KaK H3BecTHO, B CHJlbHOH CTeneHH 3a· 

BHCHT OT aKTHBHOCTH reHOB recA H lex A 11 9
-

2 0 1. YCTaHOBJieHo, 'ITO MyTa· 

reHHoe nencTBHe Y<l>-ceeTa Ha E.coli noJIHOCThiO onpenenHeTCH aKTHBHOCTbiO 

reHOB recA H lex A /2 1 I. lloJiy'leHHbie pa3HbiMH aBTOpaMH MaTepHaJibl no3BO· 

JIHJIH cnenaTb npe,D;nOJIO>KeHHe 0 TOM, 'ITO HHnyQHpoB8HHbiH MYTatnfOHHbiH 

npouecc HaxOnHTCH B TecHeHilleH CBH3H C npyrHMH HH,D;yUH6eJibHbiMH Q>yHK· 

QHHMH, HaxO,D;HIUHMHCH non KOHTponeM reuoe recA H lexA. B HalllHX 3KCne

pHMeHTax ycTaHOBJieHo, 'ITO HaJIH'IHe lexA-MYTauHH npaKTH'IecKH non

HOCTbiO nonaeJIHeT MYTaQHOHHbiH npoQecC. 

MyTaliWI recBC. B HalllHX 3KCnepHMeHTax c MYTaHTOM recBC BbiHBJieHo, 

'ITO 3aBHCHMOCTh Nm/N(D) npH 'Y-o6JiyqeHHH B OTJIH'IHe OT KJieTOK ,D;HKoro 

THna HMeeT nHHeHHbiH xapaKTep. llpH 3TOM qacroTa MYTHpoBaHHH KJieTOK 

,?,lvi"v lnila vi..c:uCaJJcl'-D DDJUJt: 'ti:l<.;JVJDJ MYIH.IJVt:li:U"U1H K.llt:TUK J..I,HKUI"U THIIa 

npH onHHaKOBbiX no3ax 06Jiy'leHHH. C pOCTOM Jlll3 H3JiyqeHHH MyTareHHaH 

3Q>Q>eKTHBHOCTb CHH>KQeTCH. 

CornaCHO rHnOTe3e BHTKHH nnH 06"bHCHeHHH 3aBHCHMOCTH or3 (Jlll3) 

C MQKCHMYMOM H006XO,D;HMO npennoJIO>KHTb aHaJIOrH'IHyiO 3aBHCHMOCTb 

JIH60 ,D;JIH BbiXOna npeMyTaQHOHHbiX noBpe>K,D;eHHH, JIHOO ,D;JIH BbiXOna no

Bpe>KneHHH, HBJIHIOI.QHXCH cHrHanOM ,D;JIH SOS-cHcTeMbi, JIH6o H Toro, H npy

roro. HaMH 3KcnepHMeHTaJibHO 6biJIH npoeepeubi 3TH BOOMO>KHOCTH. 

llepBH'IHbie 3Tanbi Q>HKCaQHH Bbi,D.eJieHHOH B MHKpocrpyKTypax KJieTKH 

3HeprnH B npeMyTaQHOHHbie noBpe>K,D;eHHH n03BOJIHeT HCCJienoBaTb TecT

CHCTeMa, npenJIO>KeHHaH 3HMCOM /2 l - l 3 I. 3Ta CHCTeMa xapaKTepH3yeTCH 

HaJIHtJHeM HecKOJlbKHX lllTaMMOB, n03BOJIHIOI.QHX pa3JIH'I8Tb pa3JIH'IHbie 

MyTaQHOHHbie co6biTHH: cneur paMKH C'IHTbiBaHHH (lllTaMMbl TA97 H TA98); 

3aMeHa napbi OCHOBaHHH r-u (lllTaMM TAlOO); 3aMeHa napbi OCHOBaHHH 

) 

A-T (rnTaMM T A102). TaKHM o6pa30M, HccnenyH MyTareHHoe nenCTBHe ,. 

H3Jly'leHHH C pa3HOH Jlll3 Ha 3TH lllTaMMbi, MO>KHO Onpe,D;eJIHTb BbiXOn pa3-

JIH'IHbiX THnoe MYTaUHOHHbiX co6brruii oT Jlll3. Pe3yJlbTaTbi TaKHX 3Kcne

pHMeHTOB npencTaBJieHbi Ha pHc.3-4. KaK BH,D;HO, ,D;JIH lllTaMMa T A98 3aBH

CHMOCTb BbiXOna MYTaQHH OT Jlll3 xapaKTepH3yeTCH KpHBOH HHCna,D;aiO· 

I.Qero Tuna, B TO me epeMH ,D;JIH KJieToK TA102 MYTareHHaH 3<P<I>eKTHB-
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Do3a /rp./ 

/ 

Puc.J. 3a6UCUMOCTb 'IQCTOTbl 

MyTUp06QHUJI KlleTOK Salmo

nella typhimurium TA98 oT 

003b! o61ly'leHWI U31lY'IeHWI· 

MU C p03HbiMU JIJI3: 1 -
'"(-IIY'IU, 2 - UOHbl Zf!IIWI, 

Jlll3=22 1C3BjMKM, 3 -
UOHb! ZeflWI, Jlll3 
= 54 K3BjMKM, 4 - U:-'IQ

CTUijb!, Jlll3=Jl0 K3BjMKM. 

Ilo ocu a6c14ucc: oo1a, Fp; 

no OCU opOUHQT." 'IQCTOTQ 

MyrnpoeaHWI, KOIIU'IeCTBO 

peeepcuu Ha 'law Ky. 

~ /~ / 

~~/ l Puc.4. 3aeUCUMOCTb 'IQCTOTbl 

~· MyTUpoeaHWI KlleTOK Sal-r:= I mone/ta typmmunum IA.IU" 
OT 003bl 0611YIIeHWI U31ly-

0 . , , . 11eHW1MU c p03HbiMU Jlll3. 

,GJ 
.:::: 
~ 

D 5 fO f5 10 06o3Ha'leHWI aHfl/lOZU'IHbl 

Do3a trp./ o6o3Ha'leHWIM Ha puc.3. 

HOCTb H3Jiy'leHHH C Jlll3 no 100 K3B/MKM OCTaeTCH npaKTH'IeCKH HeH3MeH

HOH no cpaeHeHHIO c 'Y-o6nyqeHHeM. 

Pe3yJibT8Tbi HalllHX 3KcnepuMeHTOB no3BOJIHIOT npennono>KHTh, 'ITO 

C06biTHHMH nona,D;aHHH MOrYT HBJIHTbCH pa3JIH'IHbie noepe>K,D;eHHH H HX 

cneKTp npH nenCTBHH H3JiyqeHHH C pa3HOH Jlll3 MO>KeT 6biTb pa3JIH'IHbiM. 

Bo3paCTaHHe 3Q>Q>eKTHBHOCTH H3JiyqeHHH C poCTOM Jlll3 B HHnyKQHH npH

MbiX MYTIUlHH, nO-BH,D;HMOMy, CBH3aHO C TeM, 'ITO BbiXon noepe>K,D;eHHH, 

npHBO,D;HUUfX K 3aMeHe nap OCHOB~HH, He MeHHeTCH B lllHpOKOM nHana-

30He 3Ha'leHHH Jlll3, H OHH HBJIHIOTCH OCHOBHbiMH npeMyTauHOHHbiMH CO· 

6biTHHMH npH Q>HKCauHH npHMbiX MYTIUlHH. 

3aeHCHMOCTb SOS-HHnYKI..lHH oT Jlll3 H3Jiy'leHHii Hccnenoeanacb MeTo

noM SOS-xpoMoTecrn124 1 • C ero noMoi.QbiO no aKTHBHOCTH j3-ranaKT03H

na3bi, Bbipa6aTbiBaeMOH lacZ JIOKyCOM, BCTpoeHHbiM B reH sulA H HaXO,ll;H· 
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Puc.5. 3aeucw.cocTb SOS/P 
OT JII13 U311Y'IeHUU. Ilo ocu 
a6CijUCC: JII13, K3BjMKM; 
no ocu op()uHaT: SOS/P, 
rp-1. 

ll.J;HMCR UOA HeraTHBHbiM KOHTpoJieM npOAYKTa reHa lex:A, MO)I(HO CYAHTh 

o6 HHTeHCHBHOCTH SOS-oTaeTa. Mepou SOS-omeTa a 3Toii MeTOAHKe RBJIR

eTcR BeJIHliHHa SOSIP, 3aBHCHMOCTh KOTopou oT JIII3 npeACTaBJieHa Ha 

puc.5. BHAHO, liTO c yaenHtleHHeM JIII3 3HaqeHHR SOSIP B03pacnuoT H AO

CTHraroT MaKCHMaJibHOH BeJIHqHHbl npH JIIJ3 = 50 K3B/MKM. IlpH AaJibHeH

weM ao3pacTaHHH JIII3 BeJIHliHHa SOSIP yMeHhWaeTcR 12 5 
'· CneAoBaTeJihHO, 

nonyqeHHhie pe3yJibTaThl CBHAeTeJibCTByiOT 0 B03paCTaHHH BbiXOAa noape)I(-

AeHHH, 3anycKarow;ux SOS-cncTeMy. • 

TaKHM o6pa3oM, nonyqeHHbie K HaCTORw;eMy apeMeHH MaTepHaJihi 

o nymx H oco6eHHOCTRX peanH3aQHH reHHbiX MyTauHii y npoKapHoT npH 

AeHCTBHH H3JiyqeHHH pa3HOrO KaqecTBa CBHAeTeJibCTBYIOT 0 CJIO)I(HOM H MHO

r03TanHOM xapaKTepe MYTauHOHHoro npoQecca. Ceiiqac He Bhl3hmaeT coMHe

HHH, qTo nepBHqHhie noape)I(AeHHR reHeTHtlecKHX cTpyKzyp, o6pa3yiOw;HecR 

B pe3yJibTaTe nonaOaHUR B HHX KBaHTOB 3HeprHH, RBJIRIOTCR JIHWb nepBbiM 

3BeHOM B CJIO)I(HOH nOCJieAOBaTeJibHOH QenH C06biTHH, KOTOpble B XOAe 

penapaQHH nepBHt!:HhiX noBpe)I(AeHHH TpaHcll>opMHpyiOTCR B npoRBJIReMble 

MYTauHH. q,OpMa. 3aBHCHMOCTH qaCTOTbl o6pa30BaHHR MYTaQHH OT A03bl 

o6nyqeHHR onpeAeJIReTCR 3$$eKTHBHOCTbiO 3KCnpeCCHH HHAyQH6eJibHbiX 

reHOB, BJIHRIOll.J;HX Ha ocyw;ecTBJieHne penapaQHOHHhiX npoQeccoa. CaM )l(e 

npoQecC penapauHH ,lJ;HK RBJIReTCR He TOJibKO $aKTOpoM, MOAH$HQHpyiO

ll.J;HM qacroTy o6pa30BaHHR MYTauHH, a npeACTaBJIReT co6ou Heo6xoAHMOe 

ycnoaue peanH3auHH HHAYQHPOBaHHoro MYTauHOHHoro npoQecca. IlonyqeH

Hhie HaMH AaHHbie CBHAeTeJibCTBYIOT 0 TOM, qTo MeXaHH3Mbl o6pa30BaHHR 

reHHhiX MYTauHH y npoKapnoT npH 'Y-o6nyqeHHH H AeiicmHH TR)I(eJihiX 

HOHOB aHaJIOrHqHbi. 3TO o6ycJIOBJieHO TeM, liTO B $opMHpoBaHHH MYTaQHH 

npHHHMaeT yqaCTHe, UO-BHAHMOMY, JIHWb 6 -3JieKTpoHHbiH KOMllOHeHT TpeKOB 

TR)I(eJihiX 3apR)I(eHHhiX qacTHQ. CneKTp )l(e 3HeproBhJAeJieHHR 6 -3JieKTpoHoB 

B reHeTHqecKHX CTpyKzypax 6JIH30K no CBOeMy xapaKTepy K 3HeprOBbJAeJie

HHIO npH 'Y-o6JiyqeHHH. IJepeceqeHHe HHTH ,[{HK cepAQeBHHOH TpeKa, KaK 
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H3BecTHO, npHBOAHT K B03HHKHOBeHHIO ABYHHTeBoro pa3pbiBa ,[{HK H 3aKaH

quaaeTCR rH6eJibiO KJieTKH. C yqeTOM 3TOrO 06cTORTeJibCTBa CTaHOBHTCR 

noHRTHhiM aHanorHqHhiH xapaKTep KpHBhiX MyTareHe3a y KJieToK E.coli 

npH 'Y-06JiyqeHHH H AeHCTBHH TR)I(eJibiX HOHOB. Pa3JIH'IHR B MyTareHHOM 

AeHCTBHH Tfl)l(eJibiX HOHOB H 'Y·H3JiyqeHHR Ha 6aKTepHH 3aKJIIOqaJOTCR JIHWb 

B HX pa3HOH OTHOCHTeJibHOH reHeTHtlecKOH 3$$eKTHBHOCTH. YBeJIHqeHHe 

K03$$HQHeHTOB Or3 C poCTOM JIIJ3 AO onpeAeJieHHhiX 3HaqeHHH, oqeBHAHO, 

CBR3aHO C B03paCTaHHeM BbiXOAa noape)I(AeHHH ,[{HK, BOCCTaHaBJIHBaeMbiX 

JIHWb c yqacTHeM MyTareHHOH aeTBH penapauHH. TaKHe noape)I(AeHHR, no

BHAHMOMY, RBJIRIOTCR TeM MOJieKyJIRpHbiM cy6cTpaTOM, KOTOpbiH, BO-nep

BhiX, C 60JibWOH BepORTHOCTbiO MO)I(eT 3aKpenHTbCR B MyTaQHIO H, BO-BTO· 

pbiX, B 60JibWeH CTeneHH HHAyQHpyeT MyTareHHYIO penapaQHIO KJieTOK. 

Hawn uccneAOBaHHR c SOS-xpoMOTecToM y6e.o;HTeJibHO no.o;Taep)I(AaroT 

3TY TQqKy 3peHHR. 
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PyKonncb nocTymma s H3,D;aTenbCKHH OT,D;en 
19 MaR 1988 ro,~:~;a. 

KpacasHH E.A. H ,D;p. Pl9-88-352 
"flpHHU:Hfi fiOfia)l;aHHH" H MyTareHHoe ,D;eHCTBHe 
HOHH3HpylOW:HX H3JiytleHHH pa3HOrO Kaqecrna 
Ha 6aKTepHaJibHbie KJieTKH 

PaccMaTpHBaeTCH ponb BIDKHeifrnero MeTo,~:~;onoruqecKoro npHH
u:nna- npHHu;nna nona,~:~;aHHH, c<fx>pMyJIHpOBaHHoro B pa6oTax H.B.Tn
Mocpeeaa-PecoacKoro, B coapeMeHHhiX npe.n;cTasneuHHx o MyTareu
HOM ,ll;eiicTBHH HOHH3HpylOW:HX H3JiyqeHHH pa3Horo Kaqecrna Ha 6aKTe
pHaJibHhie KJieTKH. Ilpe,ll;CTaBJieHbi 3KcnepnMeHTaJibHhie pe3yJibTaThi, 
CBH,ll;eTeJibCTByrow:ue o TOM, qTo MYTareuuoe ,ll;e:Hcrnue H3Jiyqeun:H 
o6ycJIOBJieHO KaK cpaKTOpOM $H3uqecKOH npHpO,ll;bl (xapaKTepHCTH
KaMH H3JiyqeHHH H reoMeTpHeH MHllleHH), TaK H cpaKTOpOM 6HOJIO
ruqecKOH npHpO,ll;bl (penapaiJ;HOHHhiMH CHCTeMaMH KJieTOK). 

Pa6oTa Bhmonueua s Jla6opaTop:uu H.n;epHbiX npo6neM OHJIH. 

OpenpiUIT 061.8JUIHeJDioro IDIC'l11Tyra RAepHI>IX HccneAOB&HHii. ,lly6aa 1988 

IlepeBO,ll;O.C.BHHorpa,~:~;oBOH 

Krasavin E.A. et al. P19-88-352 
The "Hit Principle" and the Mutagenic Action 
of Ionizing Radiation of different Quality 
on Bacterial Cells 

The role of the most important methodological principle - the 
hit principle, worked out by N.V.Timofeeff-Ressovsky, in recent under
standing of the mutagenic action of ionizing radiation of different 
quality on bacterial cells has been discussed. Experimental results are 
presented which show that mutagenic action of ionizing radiation is 
determined by the influence of factors of both physical nature (the 
parameters of radiation and the geometry of a target) and biological 
nature (repair systems in cells). 

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