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Hccne.noBaHbI KHHeTuqecKtte H .ll030Bbie 3aBl1CHMOCTH SOS-HimYKQHH B KJieT­
Kax E.coli (uvr A), o6nyqettHbIX ynbTpaqmoneTOM. Kor.na .no3a He npe_BbllllarJa 
2 )])1dM2. cKopocTb SOS-HHAYKQHH YBenuquBariacb c .no3ott. Ma.KcHMfillbHbIH ypo­
Bettb SOS-oTBeTa 6bm nponopQttottariett ,ll03e. TittpHMH.llHHOBb1e .llHMepbI 6bIJIH tte­
o6xo.nttMbI .nm1 HH.llYKQHH. B .nuanaJotte .no3 2-10 L()K/M 2 CKopocTb SOS-HHAYK­
UHH YMeHblllarJaCb C ,ll030H. 3aBHCHMOCTb Ma.KCHMfillbHOfO OTBeTa OT ,ll03bl HMe.Jia 
HeJIHHeHHbIH xapaKTep. TittpHMH,llHHOBble ,llHMepbl He Tpe60BarJHCb Ma HHAYKQHH. 
AttariH3ttpyeTca pOJib MOJieKynapHbIX co6bITHH, Jie)KaIUHX B OCHOBe .nattttoro npo­
uecca nptt HH3KHX H Bb!COKHX Y<l>-,ll03ax. 

Pa6oTa BbIIIOJIHeHa B OT.ne.JieHHH pa.nttaQHOHHbIX u pa.nuo6ttoJiornqeCKHX 
HCCJie,llOBaHttH 0115111. 
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Kinetic and Dose Dependences of the SOS-Induction 
in E.coli K-12 (uvrA) Cells Exposed to the Different UV Doses 

The kinetic and dose dependences of the SOS-induction in E.coli (uvr A) cells 
exposed to UV light were investigated. Below 2 Jim 2 the rate of the SOS-induc­
tion increased with dose. The maximal level of the SOS-response was proportional 
to the UV dose. Pyrimidine dimers were necessary for the induction. In the dose 
range 2-10 J/m 2 the rate of the SOS-induction decreased with dose. 
The dose-response curve was non-linear. Pyrimidine dim"ers were not required 
for the induction. The natu::e of the molecular events leading to the SOS-induction 
at low and doses was discussed. 
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:>Ktt3Hecnoco6HocTb KJieTOK Escherichia coli npn ,11eiicrntt11 l{HK­
n0Bpe)K,11a10mttx cpaKTOpOB B 3Ha'!HTeJibHOH cTenenH 3aBUCIIT OT l{CJIOro pH,lla' 
cpyHKQHll, naXO,llHlllJIXCH ITO,ll KOIITpoJieM llH.llYUH6eJibHOH CIICTeMbl penapaQHH, 
nony'IHBIIleii HaaBaHne SOS-cttcTeMbI. In vitro n in vivo 6b1JI0 noKaaano, 'ITO 
cttrnaJioM ,llJIH aanycKa SOS-cncTeMbI HBJIHIOTCH O.llHOHUTeBbie yqacTKH l{HK 
[ 1, 2]. B y <I>-o6JiytteH!IblX KJieTKax O,llHIIM 113 MexaHH3MOB o6paaonamrn TaKIIX 
yqacTKOB MO)KeT 6bITb T.H. npepblBHCTblH CHHTe3 l{HK, KOf,lla penm1KaT11BHblH 
KOMITJICKC coxpaHHCT cnoco6HOCTb CJIHTe3nponaTb l{HK, HCCMOTpH na 11aml'IJ1e 
B neii cpornnpo,nyKTOB, OCTaBJIHH npn STOM npo6eJibl (renbI) B ,llOttepneii HHTH 
nanponm noBpe)K,lleHHH [3]. Hx np0TH)KCHHOCTh C0CTaBJIHeT npHMepno 1000 
nap HYKJIC0TH,ll0B, xorn B pH,lle cnyttaeB M0)KeT ,llOCTHraTb 40 Tb!CH'I [ 4, 5). 
TaKOH MexaJIH3M npttcym, nO-BH,llJIMOMY' KJICTKaM, o6JiytJeHHblM JIH3KJIMJI 
Y<l>-,llo3aMJI, T.K. yBeJIJI'IeHJie ,ll03bl npHBO,llHT K OCTaHOBKe penJIHKaTJIBHbIX 
BJIJIOK B qacn, KJICTO'IHOH nonyJIHUJIJI TaK, 'ITO npn ,ll03e 10 l{)K/M2 BO ncex 
KJICTKax C HOpMaJibHbIM penapal{JIOHHbIM renoTJIITOM penJIUKaQJIH OKa3bIBaeTCH 
6JIOKHpOBaHHOH (6]. l{o HaCTOHIUero BpeMeHJI He Bb!HCHeno, 'ITO HMCHHO 
npHBO,llJIT K OCTaHOBKe penm!KaQJIJI. He yCTaHOBJieH TaK)Ke JI MexanH3M 
o6paaoBaHHH o,nHoHnTeBoii l{HK npn ocrnHOBKe penm1KaQm1 B 06nacn1 
60JiblIIJIX ,ll03. PH.ll ,llaHHbIX IT03BOJIHCT npe,11n0JIO)KJITb, 'ITO B STOM npouecce 
MoryT 6b!Tb 3a]leHCTBOBaHbl peKOM6nHaQHOHHb!C npouecCbl npn noBpC)KJICHHOM 
caiiTe c yqacTneM RecBCD cpepMeHTaTHBnoro KoMnJieKca, n ttacn10cn1, ero 
rem!Ka3HOH aKTHBHOCTH (7). 

TiocJieJlyIOmM n11,11yKl{HH 11 peryJIHQHH SOS-ornern aaBHCHT OT 
npo,11yKTOB renoB recA n lexA. RecA 6eJioK cnoco6en o6paaonbrnaTb 
HYKJieonpoTeJmoBbie cpnnaMeHTbI, CBH3bIBMCb c o,11Ho111nenoii l{HK n 
npno6peTM npn STOM Konp0Teaa11y10 aKTHBHOCTb [8]. AKTHBHpoBaHHblH RecA 
(RecA•) o6nertJaeT pacmennem1e LexA 6eJIKa, HBJIH10merorn penpeccopoM 
renoB SOS-perynona n xpoMocoMe E.coli n pH,na renoB, orneTcrnemthIX aa 
CHHTC3 KOJIJIQHHOB B KOJIIIUHHOBbIX nJia3MH,llaX [9, 10). B nenoBpe)KJICHHOH 
KJICTKe STOT 6eJIOK-penpeccop o6paayeT CBH3b C HCKOH KoncepBaTJIBHOH 
nocJiellOBaTeJibHOCTbIO B npoMornpnoii o6nacTH SOS-renoB, noJJyttnBIIleI'i 
HaaBanne SOS-6oKca, 11 npe,11ornpamaer nx TpattCKpnnumo (11 ]. Pacmennenne 
LexA B SOS-IIHJlyQ11poBa11ttbIX KJJeTKax npnBO.llllT K yneJIH'Ie111110 aKcnpeccm1 
STJIX renoB, B TOM 'IHCJie umuC II umuD, KOTOpblM npnHa/lJJC)KJIT KJIJO'IeBaH 
pOJib B Myrnreneae. Tipll'IeM B STOM npouecce aKTHBCH Jllflllb UmuD 6eJIOK, 
JIHIIICHHblH 24 aMHH0KIICJJ0THbIX 0CTaTKOB (UmuD'), KOTOpb!H o6paayeTCJJ B 
peayJibTaTe pac111ennemrn ero na .11na cpparMeHTa KonpoTeaaoii RecA.(12-14]. 
Tipe,11nonaraeTcH, ttTo UmuC, UmuD' B KoMnJJeKce c RecA, Ssb 11, no3M0)KH0, 
PHllOM neycTaH0BJICHHbIX noKa .llpyrnx 6eJIKOB, Ha,llCJIHIOT IT0JIJ1Mepa3y III 
cnoco6HOCTblO BCCTH T.H. CJIJITC3 "qepe3 noBpe)K,llCHJ!e", npe,nornpamaH rH6CJib 
KJJCTKJI B peay Jib Ta Te 0CTaHOBKJI penmIKaQJIH [ 15]. B npouecce TaKoro CHHTC3a 
HCKOMITJJCMCHTapnoe ocnonanne tJaCTO OKa3bIBaeTCH ITO,llCTaBJICHHblM nanponrn 
noBpe)KJleHHH. TioarnMy SOS-penapau1rn nonytJnJJa Ha3Bam1e 0111n6ottnoii, HJIH 
MyTarenHoii penapaunn. 
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Cymecrnyer QCJiblH pH,ll 6aKTCpHMbllbIX TCCT-CHCTCM, no3BOJIHIOlllHX 
H3MepHTb ypoBCHb SOS-oTBeTa B KJICTKax, 0CHOBaHHbIX Ha CBOHCTBe reHOB, 
11axo,11HmnxcH no,11 SOS-KOHTPOJJeM, aKcnpeccnpoBaTbCH n OTBeT na ,neiicTBHe 
l{HK-noBpC)K,llaIOmnx cpaKTOpOB. B pH,lle TaKHX TCCT-CHCTCM CTpyKzypHbIH reH 

p- raJJaKT03H,lla3bI (penopTepHbIH KOMnonenT) noMemeH no,11 npoMoTop o,11noro 
na TaKHX reHOB (peQenrnpHbIH KOMnoHeHT) n ypoBeHb SOS-orneTa 

onpe.neJJHCTCH no aKTHBHOCTH p-ranaKT03H,lla3bI [16-18]. 
B SOS-/ux-TecTe [ 19] n ,Ka'!eCTBe penopTepHoro KoMnoHeHTa 

nc110JibaonaH JIIOQncpepaattbIH onepoH cBernmnxcH 6aKTepnii Photobacterium 
leiognathi, (luxCDABFE), KJIOHnponaHHbIH Ha nJia3MH,lle pBR322 H 
noMemeHHbIH no,n K0HTpOJib SOS-nn,nyQtt6eJibHOro npoMoTopa cda rena, 
Ko,nnpyromero cnHTe3 KOJIHQnna n nnaaMn,ne ColD (peQenrnpHbIH 
KOMnOHCHT). TioJiy'IeHHM B peay Jib Ta Te TaKoro CJIHHHHH nJia3MH,lla pPLS-1 
HCCCT BCC reHbl, Heo6xo,llHMbie ,llJIH CHHTe3a npo,nyKT0B, o6ecne'IttBaIOll(HX 
npoTeKaHne JIIOQncpepaanoii peaKQHH n pery;rnpyeMbIX, KaK tJ:acTb SOS­
cncTeMbI. KneTKn E.coli, TPaHccpopMttpOBaHHbie TaKOH nna3MH,llOH, 
11puo6peTaIOT cnoco6HOCTb HcnycKaTb BH,llHMbIH CBCT B OTBCT Ha noBpC)K,llCHHe 
ux l{HK, o6ycnoBJJeHnoe ,neiicTBHeM pa3JIH'IHbIX ,ll;HK-TponHbIX areHTOB u 
pa,llJlaQHH. CBeTOBOH BbIXO,ll (6J10JIIOMJ1HecueHUJ1H) MO)KCT 6bITb Jierno 
H3Mepen C IIOMOlllblO JIIOMHHOMeTpa. 

fiaKTepJlaJibHbie TCCT-CHCTCMbI ,llJIH H3MepeHJIH SOS-nH,llyKQJIH HalIIJIH 
IIIHpOKOe rrpHMCHCHHe B HCCJIC,llOBaHHJI reHOTOKCH'IHOCTH XHMJl'ICCKJIX 
COC,llHHCHHH. B TO )KC npeMH B JIJITepazype JIMCCTCH BCCbMa orpaHH'ICHHOe 
'IJICJIO pa6oT' IIOCBHlllCHHbIX HCCJIC,ll0BaHJIIO ,ll030BbIX 3aBHCHMOCTeii H 
KJIHeTHKH SOS-orneTa 11pJ1 ,lleiicTBHJI Jl3JIY'ICHHii, KOTOpbie, TeM He Mettee, 
II03BOJIHIOT BbrnBHTb pH,ll Ba)KHbIX 3aKOHOMepHOCTeii n HH.llYKUJIJI SOS­
CHCTCMbI, Kaca10mJ1xrn npJ1pO,llbI SOS-JIH.llyuupyrimux noBpe)K,lleHuii. 
I1cnoJib3YH SOS-lux-TecT, MbI noKa3aJIH, 'ITO pa3JIJl'IHbie MoJieKyJIRpHbie 
co6bITHR Jie)KaT B ocHoBe , HH.llYKUJIJI SOS-cttcTeMbI B o6JiaCTH BbICOKJIX u 
HH3KHX ,ll03 y <I>. C,lleJiaHHble HaMH rrpe,llnOJIO)KCHJIR O rrpupo,lle TaKJIX co6bITJIH 
nO,llTBCp)K,llaIOTCH pH,llOM ,llaHHbIX, KaCaIOIUHXCH MyTareHHOfO ,llCHCTBHH 
YJibTpacpuoJieTa JI CHHTeaa l{HK n Y<I>-o6JiytJ:eHHbIX KJieTKax. 

MATEPMAJibl II METO,ll;IIKA 

B ,llaHHOH pa6oTe J1cnOJib30BaJICH IIITaMM E.coli K-12 AB1886 (uvrk), 
HotJ:HYIO KYJihTYPY, BbipameHHYIO n L-cpe.ne c .no6anJieHHeM aMIIJIUHJIJIHHa (50 
MKr / MJI), paaBO.llJIJIJI n cooTH01IIeHJ1J1 1 :50 B cBe)Keii L-cpe,lle, 110,11pamJ1BaJrn 
,llO OIITJl'ICCKOH IIJIOTHOCTJI ODs6o=0.35 B TepMOCTaTJ1pyeM0M meiiKepe rrpH 37° 
C. KJieTKJI OCa)K,llaJIJI ueHTpJ1cpyrnpoBaHHCM n pecycrreH,llJlpOBaJIJI n M9 
6ycpepe. 2.5 MJI cycrreH3JIJI 110MemanJ1 n qamKy TieTPJ1 (,llJlaMeTP 90 MM) JI 
06JiytJaJIJ1 Y<I>-cneTOM. 1 MJI o6JIY'ICHHOH cycrreH3HJI ;io6anJIRJIJI B KoJI6y c 25 
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MJI L-cpe,llbI II IIHKy6IIpOBaJIII B meii:Kepe npII 30° C. Ka)K,llbie 15 MIIHYT 

OT6IIpaJIII 0.5 MJI KYJibTJpbI ,ll.lIB II3Mepemrn CBeTOBOro BblXO,lla. CneTOBOH 

BbIXO,ll (IIMn/ ceK) II3MepRJIII Ha JIIOMIIHOMeTpe npII 30° C B Te'leHIIe 1 

ceKyH,llbl. O,llHOBpeMeHHO II3Mep.HJIII onTII'leCKYIO nJIOTHOCTb OD550, Ha 

KOTopyIO HOpMIIpoBaJIIICb 3Ha'leHIUI CBeTOBOro BblXO,lla. Bee MaHIInyJIRIIl1II 

npoBO,llIIJIIICb npII )KeJITOM cBeTe, 'lT06bI npenornpaTIITb He)KeJiaeMyIO 

cpoTopeaKTIIBaIIIIIO. 

B Ka'lecrne IICTO'lHIIKa Y<D-cBeTa (254 HM) 11cnoJib30BaJIII 

6aKTepIIII11.llHYIO JiaMny ,l{E 30-1. Mo11111ocTb noab1 cocranJIBJia 0.1 ,l{)K/M2 / c. 

IlpII II3J'leHII11 <pOTOpeaKTIIBaIIIIII IICnOJib30BaJIII JIIOMIIHec11eHTHYIO 

JiaMny JIE 40-1 ( 40 BT). qamKy IleTpII c 1.25 MJI o6Jiy'leHHoii cycneH3IIl1 

noMe111aJI11 Ha paccTORHIIII 10 CM OT JiaMnbI 11 ocne111aJIII BII,llIIMbIM CBeTOM B 

Te'leHIIe 30 MIIHYT npII 30°C. 

PE3YJibTAThl If OBCY)K,ll,EHIIE 

Ha p11cyHKe 1 npencTaBJieHbl KIIHeTl1'leCKIIe aaBIICIIMOCTII 

HOpMIIpoBaHHOrD Ha onTII'leCKYIO nJIOTHOCTb CBeTOBoro BbIXO,lla KJieTOK AB 1886 

(uvrA-), o6Jiy'leHHbIX paaJIII'lHbIMII noaaMII Y<D. Korna noaa He npeBbIIIIaJia 2 

,l{)K/M2, CBeTOBM 3MIICCIIR napacTaJia B npo11ecce IIHKy6IIpOBaHIIR TeM 

11HTeHCIIBHee, 'leM BbIIIIe 6bIJia noaa o6Jiy'leHIIR, II ,llOCTIIraJia MclKCIIMaJibHoro 

ana~eH11R 'lepea 200 MIIHYT (pIIc.1 a). IIocJienyID111ee yneJIII'leHIIe noab1 

npIIBO,llIIJIO K HeKOTOpoMy OTCTaBaHIIIO SOS-oTBeTa, TaK 'ITO B HeKOTOpOM 

11HTepnaJie npeMeHII IIHKy6IIponaHIIR ttMeJia MecTo o6paTHM aaBIICIIMOCTb SOS­

IIH.llYKIIIIII OT ,ll03bl (pIIc.16).' TaK0H acpcpeKT omicaH ,llJIR KJieTOK ,llIIKoro TIIna, 

o6Jiy'leHHbIX noaaMII Y<D 5 II 20 ,l{)K/M2 [1]. B yKaaanHoii pa6oTe SOS-

1111nyKI111R onpeneJIRJiacb no aKTIIBHOCTII j3-raJiaKT03II,lla3bl, reH KOTOpoii 

noMeIIIMCR non npoMoTop recA. IIapaJIJieJibHO II3MepRJIOCb KOJIII'lecrno LexA 

6eJIKa. YpoBeHb aKTµBHOCTII j3-raJiaKT03II,lla3bl oKaaaJICR BbIIIIe np11 o6Jiy'leHl1II 

,ll030H 5 ,l{)K/M2, qeM 20 .zt)K/M2• IIocKOJibKY KOJil1'leCTBO LexA OTJIII'laJIOCb 

np11 3TOM neaHa'lIITeJibHO, aBTOpbI npennoJIO)KIIJIII, 'ITO 3TO MO)KeT 6bITb 

CBR3aHO C 'lYBCTBIITeJibHOCTblO KJieTO'lHblX npo11eccon TaKIIX, KaK CIIHTe3 6eJIKa 

II PHK K BbICOKIIM noaaM pa,llIIaIIIIII. Ha uvrA-MyTaHTHbIX KJieTKax MbI 

Ha6JIIO,llaJIII 3TOT acpcpeKT npII 3Ha'lIITeJibHO MeHbIIIIIX noaax, KOTOpbie He MoryT 

OKa3bIBaTb CKOJib-HII6ynb cy111ecTBeHHOro BJIIIRHIIR Ha yKa3aHHbie KJieTO'lHble 

npo11ecCbl. CJie,llOBaTeJibHO, OH o6ycJIOBJieH pa3Jil1'lIIeM B xapaKTepe 

nonpe)K,lleHIIii ,[{HK npII paaHbIX Y<D-noaax. 

KaK y)Ke 6b1JI0 cKaaaHo, B o6JiacTII MaJibIX noa cpoTononpe)K,lleHIIR He 

npenRTCTBYIOT aanepmeHIIIO PilYH.zlOB penJIIIKa11II11. B aToM CJIY'lae SOS-orneT 

o6ycJIOBJieH HaJIII'lHeM npo6eJIOB B ,llO'lepHeii HIITII. Ha6JIIO,llaeMoe II3MeHeHIIe 

KIIHeTIIKH SOS-IIH.llYKIIIIII npII noaax, npeBbI~aIOIIIIIX 2 ,l{)K/M2, MO)KeT 6bITb 

CJie,llCTBIIeM noRBJieHIIR cyi:µecrneHHO~ ,llOJIII KJieTOK, B KOTOpbIX penJIHKaIIIIR 

OKa3bIBaeTCR 6JIOKIIpoBaHHOH, II BbIIIIeyKa3aHHbIH MexaHII3M He 
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OKa3bIBaeTC.H 6JIOK11ponaHHOH' 11 BblllJeyKa3aHHblH MeXaHl13M He 

cpyHK1.1,11ott11pyeT. B TaKl1X KJieTKax SOS-orneT TaK)Ke Mo)KeT 6bITb 

1rn.nyu.11ponaH, HO y)Ke KaK peay JibTaT He KOH nocJie,llOBaTeJibHOCTl1 
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6: 1 - 3 Ji)K/M2; 2 - 5 ,l{)K/M2; 3 - 10 ,ll)K/M2. 

no OCH a6c1~HCC - BpeM.H 11HKy6ttpoBaHHR; no OCH op,llttHaT - OTHOWeHHe 

CBeTOBoro BblX0.ll,a B TblCR'!ax HMTTYJibCOB B ceKyuny K COOTBeTCTBY10lllei1 

onTw1ecKoii HJIOTHOCTl1 KYJibTYPbI npH l==560 
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co6bITIIH nptt nonpe)K,AeHHOM caihe . .3TO 6bIJIO npo,AeMOHCTpttponaHO Ha ts­
M)'TaHTax no aJioHrautttt penJittKaUttII nyTeM nepeHeceHttH Ha HenepMttccttBHYJO 

Ter.mepaTypy [ 1, 20] II nyTeM BBe,AeHttH TepMIIHttpy10mttx penJittKaUIIJO (Ter) 
caiirnn B xpoMocoMy E.coli [7]. KaK noKa3bIBaJOT peayJihTaTbI ttccJie,AoBaHttH 

KIIHeTIIKII ttHaKTttnautttt penpeccopa cpara t., KOTOpbiii y E.coli uaxo.AIITCH no.A 

SOS-KoHTpoJieM, npouecc aanycKa SOS-cttcTeMhI nptt ocrn11onKe penJIHKaUHII 

( Ter.mepaTypHblJI IIIII<pT y ts-MyTaHTOB, TlfMIIHOBOe roJio,AaHtte) HBJIHeTCH 

Hatt6oJiee Me,AJieHHbIM cpe.Att IIIttpoKoro KJiacca SOS-ttH.AyUttpy10mttx 

B03,AettCTBIIH, TaKIIX KaK MaJible ,A03bl Y <D, areHTbl, Bbl3bJBaJO[lllfe pa3pb1Bbl 

,llHK, aJIKIIJittpy10mtte areHTbI [20). .3TttM, nepoHTHo, MO)KHO o6bHCHIITb 

oTcTanautte SOS-orneTa npH ,Aoaax, npeBbI1IIa10mttx 2 ,ll)K/ M2. 
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Pttc.2. 3anttcttMOCTb SOS-ttH.AYKUIIII OT .A03bI YJibTpacpttoJiernnoro cneTa. • -

clKCnepttMeHTaJibHble TO'IKII; 1 - annpOKCIIMaUIIH cpyHKUtteii f = a-D + b n 

,AttnaaoHe ,A03 0 - 2 ,ll)K/M2; 2 - annpOKCIIMaUIIH cpyHKUtteii: f = k-( 1 - e - aD) B 

,AttanaaoHe ,A03 2 - 10 ,ll)K/ M2. 

Ho OClf a6CUIICC - ,A03a B ,ll)K/M2;. ITO OClf op,AIIHaT - OTHOIIIeHHe 

MaKCIIMaJibHOro 3Ha'leHIIH CBeTOBoro Bb!XO,Aa B TblCWiaX lfMilYJibCOB B ceKyH.AY 

K cooTBeTcrny10meii: omtt'lecKoii nJIOTHOCTII KYJibTYPbI rrptt 1.=560 
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V 

B03pacTaHIIJO SOS-OTBeTa C BbJXO,AOM Ha nJiaTo, KOr,Aa penJIHKaUHH 

OKa3bIBaeTCH 6JIOKHponaHHOH: BO Bcex KJieTKax (pnc.2). HatJaJibHbltt ytJaCTOK 

,A030BOH: KpHBOtt Ha ,AaHHOM pncyHKe HBJIHeTCH JIHHettHOtt cpyHKUHeii ,A03bl, 'ITO 

BilOJIHe COOTBeTCTByeT npe,ACTaBJieHHHM O TOM, 'ITO npo6eJibl B ,AO'IepHeii: HHTH 

,llHK, OCTaBJI.HeMbJe nOJIHMepa3HbIM KOMnJieKCOM HanpoTHB nonpe)K,AeHH.H, 

MoryT cJiy)KHTb cnruaJioM ,AJIH aanycKa SOS-cncTeMbJ. B o6JiaCTH ,Aoa, 

rrpeBbIIIIaJO[llHX 2 ,ll)K/ M2, aaBHCHMOCTb acpcpeKTa OT ,A03bl MO)KeT 6bITb 

onttcaua cpyuKuneii f(D) = k-( 1 - e - ao). TaKa.H aaBHCHMOCTb B noJIHoii: Mepe 

cooTBeTcrnyeT HallleMy npe,AnoJio)Keumo o TOM, 'ITO aa HH.AYKUHIO SOS-ornern 

B 3TOM ,AHanaaoHe ,A03 OTBeTCTBeHHbl co6bJTHH, npHBO,AHIUHe K OCTaHOBKe 

penJIHKaUHH. l13BeCTHO, 'ITO OTHOJJJeHHe KOJIHlJeCTBa ,llHK, KOTOpa.H MO)KeT 

6bITb ClfHTe3nponaHa B XJIOpaMcpeHHKOJie B Y<D-o6Jiy'IeHHOH cycneH3HH KJieTOK 

K coorneTcTny10meMy KOJIH'Iecrny ,llHK, CHHTeanponaHHoii: B Heo6JiytJeHHbIX 

KJieTKaX, yMeHbJJJaeTCH 3KCnoHeHUHaJibHO C ,A030tt, T.e. KaK e - ao [6]. 
,llo6anJieHtte XJIOpaMcpeHHKOJia K aKcnoHeHunaJibHO pacrymeii cycneH3HH 

KJieTOK, KaK H3BeCTHO, 6JIOKHpyeT HHHUHaumo HOBbIX payH.AOB penJIHKaUHH, 

HO He BJIH.HeT Ha 3aBeprneiine y)Ke cymecTByIOJUHX. T.o., B Y<D-o6Jiy'IeHHbJX 

KJieTKaX KOJIH'leCTBO CHHTe3HpoBaHHOH ,llHK B npncyTCTBHH XJiopaMcpeHHKOJia 

ueJIHKOM onpe,AeJI.HeTCH ,AOJieii: KJieTOK, B KOTOpbIX cymecTBYJOIUHe B MOMeHT 

o6Jiy'leHHH penJIHKaTHBHbJe BHJIKH He 6bIJIH 6JIOKHpoBaHbI, HeCMOTPH Ha· 

HaJIH'IHe cpoTononpe)K,AeHHH. 

HeH3BeCTHO, 'ITO npHBO,AHT K OCTaHOBKe penJIHKaUHH npn 6oJibJJJHX 

,Aoaax Y<D . .3TO MoryT 6bJTb cpornnpo,AyKTbJ, OTJIH'IHbJe OT nnpHMH,AHHOBbJX 

,AHMepoB, BbIXO,A KOTOpbIX B03pacTaeT C ,A030H, HJIH nnpHMH,AHHOBbie ,AHMepbl, 

pacnoJio)KeHHbie B Henocpe,AcrneHHoii: 6nnaocTH .Apyr OT .Apyra, HanpnMep, 

KOr,Aa pacCTOHHHe Me)K,Ay HHMH He npenbIJJJaeT npoT.H)KeHHOCTH rena (-1000 

nap HyKJieOTII,AOB). PaclJeTbl noKa3bJBaIOT, 'ITO TaKOe co6bJTHe MO)KeT HMeTb 

Mecrn y)Ke npn ,Aoae -1.7 ,ll)K/M2 (21). 
1ITo6bJ BbIHCHHTb poJib nnpHMH.AHHOBbIX .AHMepoB B Hff.AYKUHH SOS­

OTBeTa, KJieTKH, o6nytJeHHbJe Y<D, no,ABeprann B03,AeHCTBHIO BH,AHMbIM CBeTOM, 

KOTOpbltt, KaK H3Becrno, cnoco6cTByeT 3JIHMHHaUHH 3THX nonpe)K,AeHHH H3 

,llHK npn y'laCTHH cpornnnaabI (cpornpeaKTHnaunH). B o6JiacTH MaJihIX ,A03 

TaKoe noa,Aeii:crnne npnno,Anno npnMepHo K .ABYXKparnoMY CHH)KeHHIO SOS­

HH.AYKUHH (pnc.3). Ha'IHHM c .A03bI 2 ,ll)K/M2 , cpornpeaKTHBHPYIOIUHH 

acpcpeKT CHH)KaJICH H nepeCTaBaJI BblHBAATbCH, KOr,Aa ,A03a ,AOCTHraJia 6 
,ll)K/M2. AHaJiorH'IHbIH acpcpeKT Ha6JIIO,AaJICH B OnbJTax no H3MepeHHIO 

KOJIH'!ecrna ,llHK, CHHTeanponaHHoii: B Y<D-o6ny'leHHbIX KJieTKax. nbIJio 

noKa3aHO, 'ITO cpoTopeaKTHBHpyeMOCTb nonpe)K,AeHHH, npHBO,AHIUHX K 

OCTaHOBKe penJIHKaunn, CHH)KaeTCH C ,A030H. Kor,Aa ,A03a ,AOCTHraJia 9.6 
,ll)K/M2 (6bIJIH HCnOJib30BaHbl KJieTKH .AHKoro THna), cpornpeaKTHBHPYIOIUHH 

acpcpeKT He BbIHBJIHJICH (6). fJiaBHbIMH npeTeH,AeHTaMH Ha pOJib TaKHX 

IIOBpe)K.AeHHH HBAAIOTCH 6-4 cpornnpo,AyKTbJ, KOTOpbie He 3JIHMHHHPYIOTCH 

cpoTOJIHaaoii:. BbIXO,A 3THX npo,AyKTOB Ha reHOM y E.coli B 3-5 paa HH)Ke, lJeM 
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nHpHMH.ZUIHOBblX JJ:HMepoB [ 22] .. He HCKJIIO'IeHo TaK)Ke, 'ITO nHpHMHJJ:HHOBbie 
JJ:HMepbI (mm HX KJiaCTepbI) MOryT npHBOJ:{HTb K OCTaHOBKe penJIHKaQHH H 
nocJieJJ:yIOIQe:ii HHJJ:YKQHH SOS-cHcTeMbI npH 6oJibIIIHX JJ:03ax, HO Hx 
cpornpeaKTHBaQHR no KaKHM-TO npH'IHHaM 3aTpyJJ:HeHa. Bo3MO)KHO, 
ocTaHOBJieHHbIH nOJIHMepa3HbIH KOMnJieKC 3aTpyJJ:HReT J];ocryn <pOTOJIHa3bl K 

nHpHMHJ:{HHOBblM JJ:HMepaM. 
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PHc.3. BJIHRHHe BHJJ:HMoro cBeTa Ha SOS-HHJJ:YKQHIO B Y<I>-06Jiy1IeHHbIX 
KJiernax. 1 - o6JiyqeHHe; 2 - o6JiyqeHHe + cpornpeaKTHBaQHR. 
Ilo OCH a6cQHCC - J:{03a B ,[()KIM2; no OCH OPJJ:HHaT - OTHOIIIeHHe 
MaKCHMaJibHOrO 3Ha'IeHHR CBeTOBoro BblXOJ:{a B TbICR'IaX HMnyJibCOB B ceKyHJJ:Y 

K COOTBeTCTBYIOIQe:ii onTH'IeCKOH nJIOTHOCTH KYJibTJPbl npH 1i.=560 

Pattee 6bIJIO ycTaHOBJieHo, 'ITO npeJJ:MyTaQHOHHbie nonpe)KJ:{eHHR, 
HHJJ:YQHpoBaHHbie YJibTPa<pHOJieTOM (npeJ:{nOJIO)KHTeJibHO, ca:iiTbl OCTaHOBKH 
penJIHKaQHH)' He <pOTOpeaKTHBHpyIOTCR, a CHH)KeHHe BbIXOJ:{a MyTaQHH noJ:{ 
J:{eHCTBHeM BHJl:HMOro CBeTa o6ycJIOBJieHO 3JIHMHHaQHe:ii nHpHMHJJ:HHOBblX 
JJ:HMepoB, KOTOpbie tteo6xoJJ:HMbI JJ:JIR HHJJ:YKQHH SOS-cHcTeMbI H aKTHBaQHH 
UmuD 6eJIKa [23-25]. KaK BHJ:{HO H3 HaIIIHX J];aHHbIX no cpornpeaKTHBaQHH, 
SOS-orneT MO)KeT 6bITb HHJJ:YQHponaH JJ:O 3Ha'IHTeJibHoro ypoBHR B pe3yJibTaTe 
ocTaHOBKH penJIHKaQHH 6e3 yqacTHR nHpHMHJ:{HHOBbIX JJ:HMepoB, 
pacnoJIO)KeHHbIX rJ];e-JIH6o Ha xpoMocoMe. Bo3MO)l{Ho, UmuCD' 6eJIKH 
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ytJaCTBYIOT He TOJibKO B MyTaQHOHHOM npoQecce' CBR3aHHOM C 6JIOKHpOBaHHeM 
penJIIIKaTHBHbIX BHJIOK. TaK, 6bIJIO IlOKa3ctHO, 'ITO umuC reH Heo6XOJ:{HM J:{JIR 
IlOCTpenJIHKaTHBHOH penapaQHH He3Ha'IHTeJibHOH 'IaCTH npo6eJIOB B JJ:O'IepHe:ii 
HHTII, KOTOpan TaK)Ke MO)KeT conpoBO)KJ:{aTbCR IIHCepQne:ii 
11eKOMTIJieMeHTapHoro OCHOBaHIIR [ 21]. B o6JiaCTII MaJibIX J:{03 BKJiaJ:{ B 
MyTareHe3 J:{aHHOfO npoQecca MO)KeT 6bITb BeCbMa cyIQeCTBeHHblM y uvrA­
MYTaHTa, JJ:ecpeKTHOfO no 3KCQII3IIOHHOH penapaQIIH, KOTOpaR cnoco6ua 
3JIIIMIIHIIpOBaTb 3Ha'IIITeJibHYIO qaCTb . <pOTOilOBpe)KJ:{eHHH ,[(HK B KJieTKaX C 
HOpMaJibllbIM penapaQHOHHbIM reHOTIIIlOM, npeJ:{OTBpaIQan TeM caMbIM 
o6pa30BaHIIe JJ:O'IepHIIX renoB. Bo3MO)KHO, 3THM o6ycJIOBJieHO H pa3JIII'IIIe B 

cneKTpe Y<l>-IIHJJ:yQ11poBaHHbIX MyTaQIIH B uvrA--KJieTKax u KJieTKax JJ:HKOro 
nma [26, 27). 

TaKIIM o6pa30M, JJ:O'IepHIIe rellbl MoryT paccMaTpIIBaTbCR B Ka'IeCTBe 
SOS-IIHJJ.yQ11py101Qero c11rnaJia JIIIIIIb B orpaH111IeHHOM JJ.IIana3oHe Y<l>-JJ.03. 
,[(JIR uvrA-MyTaHTa 3TOT J:{Hana30H orpaHII'IeH JJ:030H - 2 ,[()KIM2, nocJie 
Kornpo:ii SOS-c11rHaJI BcJie.i{cTBHe ocTaHoBKII penJIHKaQHH HrpaeT peII1a101Qy10 
poJib B SOS-HHJJ:YKQHH. TaKan HHTepnpernQHR noJiy'IeHHbIX JJ.aHHbIX 
Il03BOJIReT o6bRCHHTb KaK o6paTHYIO JJ:030BYIO 3aBIICHMOCTb B o6JiaCTH 
BblCOKHX JJ:03, TaK II HaJIH'IIIe nJiaTo Ha KPHBOH JJ.03a-acpcpeKT. KaK IlOKa3aJIH 
aKcnepIIMeHTbI c cpornpeaKTHBaQIIe:ii, SOS-cHrnaJI npH HH3KHX JJ.03ax B 
3Ha'IHTeJibl!OH CTeneHH o6ycJIOBJieH nHpHMHJ:{HHOBbIMH JJ:HMepaMH. Ilpu JJ:03ax, 
npeBbIIIIa10IQ11x 6 ,[()KIM2, SOS-orneT MO)Kf:T 6hITb IIHJJ.YQIIponaH JJ.O 
3Ha'IuTeJlbl!OfO ypoBHR 6e3 HX yqacTHR, XOTR He IICKJIIO'IeHO, 'ITO 
nupnMIIJJ:IIHOBbie JJ.IIMepbI Heo6XOJJ:HMbI JJ:JIR IIHJJ:YKQIIII SOS-cucTeMbI np11 aTnx 
JJ:03aX, HO HX cpornpeaKTIIBaQIIR no KaKIIM-TO npII'IIIHaM HeacpcpeKTIIBHa. 
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KOMOBa O.B., KaH.LUiaHO E.C., MaJJaBHa r. 
3aKOHOMepHOCTH SOS-oTBeTa, HH.llyuHpoBaHH0ro pa3IItttIHb!MH 
A03aMH YJibTpaqmonern B KJieTKax E.coli K-12 (uvrA) 

Pl9-99-40 

Mccne.noBaHhI KHHeTHqecKHe H A030Bbie 3aB1tCHM0CTH SOS-IIHAYKUIIII B KJieT­
Kax E.coli (uvr A), o6nyqettHhIX ynhTpaqmoneTOM. Kor.na ,1l03a He npeBbilllaJJa 
2 A)K/M2

, CK0pocTb SOS-IIHAYKUIIII YBeJIIIqIIBaJJacb c .no3oii. MaKCIIMaJlbHhIH ypo­
BeHI, SOS-ornern 6bm nponoputtoHaJJeH .n03e. ITIIpHMII.llHHOBbie AIIMepbI 6bIJIH tte­
o6xo.nIIMhI .nmi IIHAYKUIIII. B AHanaJ0fle A03 2- IO A)KfM 2 CKopocTh SOS-IIHAYK­
UIIII YMeHblllaJlaCh C )l030H. 3aBIICIIMOCTb MaKCIIMaJlbH0ro ornera OT )l03bl IIMeJia 
HeJIIIHeHHblll xapaKTep. ITIIpIIMII)lIIHOBhie AIIMepbl He Tpe6oBaJ1IICb M51 IIHAYKUIIII. 
AHaJJH3IIpyeTC51 p0Jib M0JieKyJI51pHblX co61,1TIIH, Jie)KallJIIX B 0CH0Be .naHH0ro npo­
uecca npII HH3KIIX II Bb!C0KIIX Y<l>-.no3ax. 

Pa6oTa Bb!TI0JIHeHa B OT.neneHIIH pa.nIIaUII0HHb!X II PaAII06IIOJIOrnqeCKHX 
IIccne.noBaHIIii OI15H1. 

TTpenpHHT O6"Le)lHHeHHOro HHCTHT}'Ta jj)lepHLIX HCCJJe)loBaHHii . .Ily6Ha, 1999 
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Komova O.V., Candiano E.S., Malavya G. Pl9-99-40 
Kinetic and Dose Dependences of the SOS-Induction 
in E.coli K-12 (uvrA) Cells Exposed to the Different UV Doses 

The kinetic and dose dependences of the SOS-induction in E:coli (uvr A) cells 
exposed to UV light were investigated. Below 2 J/m 2 the rate of the SOS-induc­
tion increased with dose. The maximal level of the SOS-response was proportional 
to the UV dose. Pyrimidine dimers were necessary for the induction. In the dose 
range 2-10 J/m 2 the rate of the SOS-induction decreased with dose. 
The dose-response curve was non-linear. Pyrimidine dimers were not required 
for the induction. The natu::e of the molecular events leading to the SOS-induction 
at low and doses was discussed. 

The investigation has been performed at the Division of Radiation and Radio­
biological Research, JINR. 
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