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KoMoBa O.B., Kattmrntto E.C., KpacaBJm E.A. P19-99-272 
Bmrnmrn umuC-M)Ta1..um Ha 11HJl)'KU11JO SOS-omen B KJTeTKax E.coli 
rrp11 06Jiyqett1111 YJihTpaqmoJieTOM 11 y-JiyqaM11 

TipoBenett cpaBHHTeJibHhIH aHaJil13 K1rneTJ1l1ecK11x 3aB11c11MOCTeu SOS-omen 
B KJieTKax E.coli n11Koro rnrra 11 umuC-MyTattTe rrp11 06Jiyqett1111 YJibTpaqmoJieTOM 
11 y-JiyqaMH. TioKa3aHO, YTO HaJil1YHe B KJieTKe HOpMaJibHOro UmuC-6eJIKa rrp11B0-
JlHT K Janep)KKe SOS-11ttnyKu1111 11 ctt11)Kett11JO ee ypoBmI B 3-5,5 pa3 KaK rrpu Yet>-, 
TaK 11 y-113Jlyqett115lx. TaKoe CHH)Kett11e SOS-HHJlYKUHl1 B KJieTKax Jll1Koro T11rra, 
o6JiyqeHHbIX Yet>, o6ycJIOBJieHO 6oJiee 3cpcpeKTJ1BHOll 3JIHMl1Hauneu qJOTOITOBpe
)K)leHIIll ,UHK 3KCUH3HOHHOH cncTeMou perrapaun11. UmuCD-3aBHC11Moe 11ttrn611-
p0Bau11e perrJIHKaUHH paccMaTpHBaeTC51 KaK B03MO)KHblll MexaHH3M, 06ecrreY11Ba
lOI..UHll JlOITOJIHHTeJibHOe BpeM51 JlJI51 6e30WH60YHOH penapau1111. 

Pa6oTa BblITOJIHeHa B OT)leJieHHl1 pannaUHOHHblX H pan1106110JIOrHYeCKl1X 11C
CJieJlOBaHnii 0115111. 

npenp1111T 06be/111He1111oro IIHCTIITyra ll/lepllblX HCCJJe/lOBam1ii. Jly611a, 1999 

TiepeBOJl aBTOpOB 

Komova O.V., Candiano E.S., Krasavin E.A. P19-99-272 
Effect of an wnuC Mutation on the SOS-Response in E.coli Cells 
Exposed to UV-light and y-Radiation 

Kinetics dependences of the SOS-induction in E.coli cells of wild type and 
deficient in umuC gene exposed to UV and y-rays were analysed. In the presence 
of UmuC protein SOS-induction was 3-5.5 times lower and delayed for about 
30 minutes after both UV and y-rays. It was shown that decrease of the SOS-in
duction in wild type cells irradiated by UV was due to more effective elimination 
of the photolesions from DNA by excision repair system. UmuCD-dependent inhi
bition of DNA replication was discussed as a possible mechanism allowing addi
tional time for error-free repair. 

The investigation has been performed at the Division of Radiation and Radio
biological Research, JINR. 
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Ilpo,n:yKTbI rettoB recA, umuC u umuD ttrpa10T KJII01IeByIO po11b 

B YcD- H y-HH.UYUHp0BaHH0M MyrnreHe3e B KJieTKax E.coli. Bee 0IIH 
rrpmra,uJie)KaT K SOS-perynony H aKcrrpeccttpy10TCH B orneT 11a 
,n:eiicrnne D:HK-rroBpe)K,uaromnx cpaKTopoB. RecA-6e110K, rroMHM0 
CBOeH 11p5IMOtt cpyHI<UHH B MyTareIIe3e, K0T0pM ,uo 11acTomuero 
BpeMeHH T01IH0 ne ycTaH0BJiena, ocymecTBJI5ICT pery Jl5IUHIO BCeH 
SOS-cncTeMbI. Ilptto6peTa5I B rrospe)K,ue11Hoti: 1rneTI<e 1<orrporea3Hy10 
aKnrn11ocTb (RecA *), on pacmerr11ReT LexA- 6e1101<, RI3Jimoruni1:cn 
perrpeccopoM SOS-renos, B TOM 11uc11e H caMoro recA. KpoMe Toro, 
RecA-KorrpoTea3a Heo6xo,n:HMa JJ.JIR pacmerrnemrn UmuD-6e111<a Ha 
JI.Ba cpparMenTa, JIHWb o.un11 H3 K0T0pbIX, UmuD', a1<nrne11 n 
MyTareHe3e [ 1]. 

PoJib UmuCD-6e111<0B, cocrnn11moru11x e,n:HHbIH orrepm1, 
HeH3Becnia. Ilpe.urronaraeTCH, 1ITO UmuCD' B K0MITJieKce c RecA, 

Ssb H, B03Mm1<no, pRJJ.0M ne ycrnnosneHHblX rrm<a .upyrnx 6e111<0B, 
Ha,n:eJI5IIOT 110JIHMepa3y III crroco6HOCTblO BeCTH TaK Ha3bIBaeMbJH 
CHHTe3 "11epe3 rronpe)K,n:eHne", rrpe,n:ornparuaR ru6eJib KJieTKH B 
pe3yJibTaTe 0CTaII0BKH perrJIHKaUHH, KOTOpblH corrp0B0)K,UaeTC5I 
3Ha1IHTeJibHbIM BbIX0JJ.0M oum6oK [2]. MyTaI.lHli 8 renax' 
K0.UHpy1omnx 3TH 6eJIKH' rrpaI<TH1IeCKH IT0JIII0CTblO 3JIHMmmpy10T 
YcD-MyTa6HJibHQCTb [3-4] II OT 30 .uo 70¾ (no pa3HblM JIOKycaM) 

MYTaUHH' HH.UyUttpoBaHHblX y-H3Jiy11enneM [ 5]. 
OrKpbITHe RBJieHHR UmuCD-3as11c11Moii xoJIOJI.OBOH 

1IYBCTBHTeJibH0CTH pocTa y KJieT0K £. coli 1103130JIHJI0 ycTall0BHTb 
11antt11He y UmuCD-6e11KoB eme OJJ.HOH cpy11Ku1rn, ne Cl3R3annoti c ux 
y11aCTHeM B MyrnreHe3e [ 6]. XoJIOJI.OBM 1IYBCTI3HTeJJbH0CTb 
npoRBJIReTCR B Hecrroco611ocn1 lex( Def)-rnTaMMOB, Ko11cnnynrn110 
3Kcrrpeccupy1om11x Ha BhIC0K0M ypom1e UmuCD-6eJIKH H3 

MHOroKOITHHHOH rrJia3MHJl.bl, pacrn rrpn 30° C. I1p11 3TOM 01111 
coxpairn10T HopMaJibHYIO cKopocTb poem rrpn 42° C. IlpH 30° C 
Ta1rne KJieTKH cp1rnaMeHTHpy10T, 1IT0 BIT0CJICJJ.CTBHH M0)KeT rrp1rno,UHTb 
K HX rn6enn. KpoMe Toro, c1rnpocTb cHHTe3a D:HK B HHX CIIH)Ke11a 
B,l{B0e 110 cpaBHCIIHIO C KJICTI<aMH, HMeIOll{HMH JIHllib 0.ll.llY l<0ITHI0 
umuCD-re1-1os B xpoMocoMe E.coli. Ilpu 42° C am c1rnpocrn 
npaKTH1IeCKH He OT JIH1IaI0TC5I JI.pyr OT .ll.pyra, T .e. BbJC0Ka5I 
TeMrrepaTypa crroco6ua_ cyrrpeccupoBaTb xoJioJJ.0By10 

1IYBCTl3HTeJibll0CTb pocTa .. BnoCJieJ.{c..TBHH 9bl.JIO ycTaH0BJieH0, '-ITO 
xoJIOJI.OBaR '-lyscrn1ITeJib1I.oc-riJ p~~Ta l1 .. c:p1111aMcrrrau1rn n pe1{cTan11moT 
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co6oti: l{Ba He3aBHCHMbIX rrpouecca, xorn l{JIR o6oux Tpe6yeTcR 
3Kcnpec1rn UmuCD- 6eJIKOB na BhIC0K0M ypoBHe [7]. Ilo3TOMY 
XOJI0l{0Ba5I lfYBCTBHTeJibHOCTb o6ycJIOBJieHa, sep05ITHee scero, 
11nrn6upoBanueM CHHTe3a llHK. 

Ka1< 6bIJIO 0TMelfeHo Bbillle, cpyHKUHR UmuCD-6eJIKOB, 
IIp05IBJl5II0IUa5IC5I B XOJIOl{OBOH lfYBCTBHTeJibH0CTH pocTa, 0TJIHlfaeTC5I 
OT HX Tpal{HUHOHHOH poJIH B Myrnrene3e. Otta He Tpe6yeT RecA-
6e1ma H aKTusau1rn UmuD-6eJIKa. 3aMeHa UmuD Ha UmuD' Ha 
MHOl'OKOITHHHOH ITJia3MJll{e rrpHBO,ltllT K CHJl)KeHIIIO XOJIOl{OBOH 
lfYBCTBHTeJibHOCTH' xorn yseJIJl1IHBaeT MyTareHe3 [7]. HaI<orrJieHHbie 
I< uacTomueMy speMeH11 l{aHHhie, rrp11Bel{eHHhJe Bhillle, 
CBHl{eTCJibCTBYI0T O TOM, '-ITO 3TII 6eJII<II KaKHM-TO o6paaoM 
BOBJieKaIOTC5I B peryJIRUIIIO KJieT01IHOro UIIKJia. Bo3MO)KHO, OHH 
He06XOl{HMbl l{Ji5I KOOpl{HHaUIIH rrpol{BJl)KeHH5I ITO KJieT0lfH0MY UIIKJIY 
11 perrJIH1<au1111 llHK c perrapau110HHhIMJ1 rrpoueccaMII B SOS
HHl{yu11posattttbrx KJieTI<a:lt. EbIJIO BbICKa3aHO rrpel{IIOJIO)KeHtte, 'ITO 
IIHl{YKUIIR SOS-cttcTeMbI B orneT Ha ,ue0.crn11e llHK-rrospe)K,n:aIOU{HX 
cpa1<Topos, o6ecrre'-IHBaer BhICOKHH yposeHh CHHTe3a UmuC - 11 
HHTaKTHoro UmuD-6eJIKOB, KOTOpbre BOBJieKaIOTC5I B HHr11611posa11tte 
perrJI111<au1111 llHK, 'ITO rro3BOJIReT a1<cUJ13HOHHOH perrapau1111 
3JIHM11H11poBaTh rrol{aBJIRIDillYID qacrh rrospe)Kl{eHIIH. B cJiyqae 
TmKeJiblX rrospe)Kl{eHHH, KOTOpbie He MoryT 6bITb 0Tperrap11poBaHhI 
KOHCTHTYTHBHhIMII cttcTeMaM11 perrapau1111, HHTeHcHBHhIH SOS-c11rttaJI 
rrpOl{OJI)KaeT reHepHpoBaTbC5I l{OCTaTOlfHO l{OJiro, 'ITO II03BOJI5IeT 
RecA * -1<orrp0Tea3e ocymecTBl!Th pacmerrnemie UmuD-6eJIKa. 
O6pa3yIOm11ttcR B pe3yJihTaTe UmuD' RBJIReTCR Ol{HIIM H3 rJiaBHhIX 
KOMIIOHeHTOB ITOJIHMepa3HOro KOMIIJieKca, crroco6Horo BeCTH CHHTe3 
"qepe3 IIOBpe)Kl{eHHe". TaKHM o6pa30M, rrpo11cxo,n:HT CH5ITl!e 
1rnrn611poBaHJ15I H rrpOl{O.II)KeHHe peIIJil!KaTHBHOf0 UHKJia. Ta1<oe 
rrpel{IIOJIO)KeH11e OCHOBaHo Ha TOM, 'ITO CKOpOCTb pacmerrJieHll5I 
UmuD Korrp0Tea300. RecA * cymecrneHHO HJl)Ke, lfeM c1<opocTh 
pacmerrJieHHR LexA [7] . 

B CBeTe BbIWel!3JIO:JKeHHOro rrpel{CTaBJI5IeTC5I sa)KHbIM 
ycTaHOBl!Th, KaK MyTaumi: B umuC-rette BJil!ReT Ha xapaKTep SOS
ornera B YcD- H y-06Jiy1IeHHbIX KJieTKax. qT06bI Bbl5ICHl!Tb 3TO, Mb! 
cpaBHHJIII ypoBeHb a1<crrpecc1111 cda-retta 113 rrJia3MII.UhI ColD rrp11 

Y cD- 11 y-o6Jiy'-leHHII s KJieTKax l{IIKOro TJIIIa II s KJICTKax c MyTauneii 
umuCf 22:Tn5. ]lJIR 3TOH ueJin 6bIJI rrp11MeHeH SOS-lux-TecT [8]. B 
l{aHHOM Mero.ue ncrroJib3YIOTCR KJieTKII E.coli, rpattccpopMHposaHHbie 

Alo.t ,.. . ,,_I\ ,.., - •. ....., \ C,U I>'.,.. ..... ~ \u•~• u••••• r• 
U·"'.tollill 11c:;::c;.w;t;,d 

[;vi5Jll'l0T~~ ---



IIJia3MHJlOH pPLS 1, KOTOpM tteceT JI1ou11epepa3HbIH onepoH 
cBennuttxrn 6aKTepttii Photobacterium leiognathi no,n KOHTpoJieM 

CTpororo SOS-tttt,nyutt6eJibHoro npoMornpa cda-retta, orne'la10mero 

3a c11HTC3 KOJI11UHHa B nJia3MH,ne Co!D. YpoBeHb aKcnpecc1111 aToro 
reHa onpe,nemieTcR no BbIXo,ny cBeTa, RBJimomerorn npo,nyKTOM 
JIIOUmpepa3HOH peaKUH11. 

MATEPMAJibl M METO,l(HKA 

B ,naHHOtt pa6oTe ncnoJib30BaJIHcb cJie/lyIom11e rrnaMMbl £. coli 
K-12: AB1157 (WT·), GW2100 (KaK AB1157, HO umuC122::Tn5), 
TK610 (KaK AB1157, 1w arg+, uvrA6, ilv325, umuC36). 

Ho'IHYIO KYJibTYPY, BbIpamettHy10 B L-cpe/le c 1(06aBJieu11eM 
aMn11u11JIJIHHa (50 MKr / MJI), pa3BO/lHJil1 B coorno11Ie111111 1 :50 B 
CBC)KCH L-cpe/lC, IlOJ(pam11BaJI11 /l0 OTTTH'ICCKOH IIJIOTH0CTl1 

ODs6o=0.35 B TepMocrnrnpyeMoM 11IettKepe np11 37° C. KJieTKH 
oca)I<)laJitt ueHTpmpyrnpoBaHtteM 11 pecycneHJlHpOBaJitt B 6ycpepe 
M9. 2,5 MJI cycneu31111 noMeruaJIH B 'lallIKY IleTp11 (JlttaMeTp 90 MM) 
11 06Jiy'laJI11. 1 MJI o6Jiy'leHHOH cycneH311H J(06aBJI5IJIH B KOJI6y C 25 
MJI L-cpe/lbI H 1rn1<y6ttpoBaJIH B lllettKepe np11 30° C. Ka)I<Jlble 15 
MHIIYT oT6ttpaJil1 0,5 MJI KYJibTYPbI )lJIR H3MepeHHR cBeToBoro 
Bb!X0/(a. CBeTOBOH Bb!XO)l (HMn/c) H3MCp5IJil1 11a JIIOMl1H0MCTpe npH 
:-mo C B TC'ICHHC 1 CCKYH/lbl. O,n:HoBpeMCHHO H3MepRJIH 0flTH'ICCKYIO 
IIJI0TH0CTb OD.560, Ha KOTopy10 HOpM11poBaJI11Cb 3Ha'ICHl15I CBCTOBoro 
BblX0)la. B 3Kcnep11MCHTax C Yc!J BCC MaHHTTYJIRUHH npoBO)lHJIHCb 
nptt )KeJJT0M CBCTe, 'IT06b! npe,noTBpaTHTb JIC)I{eJiaTCJibHYJO 
cpornpeaKTHBaUHIO. 

B Ka'lecTBe HCTO'IH11Ka Yc!J-cBeTa (254 HM) 11cno1I1>3oBaJIH 

6aKTep11u11,nny10 JiaMny llE 30-1. MorunocTb /l03bI cocTaBJIHJJa 0, 1 
ll)K/M2/c. 

O6JiylfeHHC y-Jiy'laMH 137 Cs ocymecTBJIHJll1 11a ycTaHOBKC 
, "CBCT". Moll{HOCTb Jl03bl C0CTaBJIRJia 25 fp/MHH. 
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PE3YJlhTAThl M OBCY)K,l(EHME 

l1ccJic/lOBaH11e K11HeT11KH SOS-orneTa B KJICTKax JlHKoro T11na 11 
MYTaJITIIblX no umuC-reHy BbJHBHJIO pR,n cymecTBeHHblX pa3JIH'll1tt. 

Kai< Bl1/lll0 113 p11c. 1, y KJieTOK /ll1K0fO rnna CKOp0CTb ttapaCTaHH.fl 
SOS-1111,lyKlllrn 3Ha'111TeJibHO HH)Ke, 'ICM B MyTaHTHbIX 1<JieT1<ax. 
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P11c.1. K1111eTw1ec1rne KpHBbie SOS-HHAYKilHII np11 06.~yt.Iemrn y11bTpaqmo1ieTm1. 

/lo:ia 0611yt.Iemrn cocTaBJUIJia: 
1w, 1u - 5 /l)K/M2; 2w, 2u - 10 n)K/M2; 3w, 3u - 20 n)K/M

2
. Kp11Bble C 

CHMB0JI0M "w" 0TH0CHTCH K KJieTKaM AB1157 (\VT); KpHBble C CllMB0,10~1 "u" 

ornoc.HTCH K KJieTKaM GW2100 (umuC). 
llo 0CII a6cI[HCC - BpeM.H 11111,y611pomunrn B ~11111yrax; 110 OCH Oj),'.[IlllaT -

0TII0Jlle!lllC CBeT0B0ro llblX0tJ,a ll TblC.HL!aX mmy111,c0B ll ce1<y11;1y I< 

COOTIICTCTBYIOllleti OllT!lt.IeCKOH IJJI0TII0CTII KYJibTYJJbl 11p11 r..=560 IIM 

KmleTH'ICCKaH I<pHBaH )lJl}l IIHX xapaI<Tep113ycTCH 6011cc 
nporn)KCllllblM lag-nepHO/lOM (95 11 60 MHII COOTBCTCTBCHIIO). Bee 
3TH pa:rnH'IHH 11a6JI10J(aIOTOI y)Ke 11a pa1111eM aTalle SOS-orncTa 11 
MoryT 6btTb CJIC/(CTBHCM tpy111<u11011aJibllOii aKT11Bll0CTII UmuCD
l<OMIIJICKCa, 110 nc UmuCD', 11oc1<01I1>t<y cI<0pocn, pacIuc1111c1111H 
UmuD-6c111<a RecA • -1<onp0Tea:m1i cy11lCCTBeImo HH)I<C, llCM cI<0pocn, 

pacu\c111Ic1111.H LexA-penpcccopa. IlepBbltt 113 aTHX 11ponecc0B 11r-1ccT 
MeCTo, I<or;\a SOS-oTBCT B t<J1cTKe HH/lYitHpom111 Jl0 :i1tatmTc1I1>I1oro 
ypoBIIH. EcJIH HCXO/ll!Tb 11:-3 Bblll!CH:JJ[O)I{CHIIOH rHII0TC:Jbl 06 yt1acn111 
UmuCD-1<0Mn11et<ca B pcryJIHIH111 KJteTot111oro 1u1Irna, To 

11a61110;1aeM1>1e pa3JIH'IIHI B Hll/lYKllHH SOS-oTBCTa y 1rnern1< JUtI<oro 
TJ11la 11 umuC-MyTanTa Mmyr 6b!Tb o6b}ICIICllbl 1111r11611pona1111e~1 
pe1111111<au1111 B I<JicTKax, c>1<c11pccc11pyIrnn11x UmuCD-6cJIKH B <>TBCT 
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PHc.2. KHtteTw1ecKHe KpHBbie SOS-Htt.l(yKQHH npH o6JiyqeHHH .l(OJOH 5 )l,K/M2 

y JibTpaqmoJieTa. 

a - a.1rn KJieTOK GW2100 (umuC); 6 - .l(JIH KJieToK AB 1157(WT). 

1 - KYJibTHBHposairne cpa3y nocJie o6JiyqeHHH; 2 - KYJibTHBHpOBaHHe nocJie 30 -

MHHyTHoro Bbl.l(ep)KHBaHHH s 6ycpepe. 

no OCH a6CQHCC - BpCMH HHKy6HpoBaHHH B MHHJTax; no OCH op.l(HHaT -

OTHOWCHHe CBeTOBoro BbIXO.l(a B TblCHqax HMITYJibCOB B ceKYH.llY K 

coorneTCTBYIOfl.\eH OITTHqecKOH nJioTHOCTH KYJibTYPbI nptt ;l.,=560 HM 

Ha .n.eikTBtte Y<D-csern. 8To o6b.HCHeHtte s1101rne o6ocnosatto, ecJitt 
rnroKe npttH.HTh so BHttMantte, qrn SOS-cttrnaJI s Y<D-o6JiyqentthlX 
1rnernax renepttpyeTc.H B npouecce penmmautttt }lHK [9]. 

Taiwe HIIrtt6ttposairne H0CHT, 110-Bll.D,HM0MY, BpeMeHHbltt 
xapaKTep, T. K. nocJie 30-MttHyTnott aa.n.ep)KKtt SOS-orneT 
H0pMaJibH0 llH.ll.YUttpyeTC.H B KJieTKaX .D,HK0f0 Tttna, xorn yposeHb ero 
cymecTBCHH0 CHtt)KeH 110 cpasnenmo C KJieTKaMtt, HMCIOII{HMH 
.n.ecpeKT B rette umuC. MaKcttMaJibHbre anaqenH.H cseTosoro Bbrxo.n.a 
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pa3JIWJaI0TC.H y 3THX IIITaMM0B nptt llC110Jlb30BaHHbIX .D,03ax B 4-5.)5 
pa:1. Bo:-iMo)KIIO, B o6Jiyqenuoii: KJieTKe neKttH ttn.n.yutt6eJibHbitt 
6e111<0BbIH cpa1<Top, He npttna.n.Jie)Kall{tttt K SOS-peryJiotty, .D,0JI)KCH 
6brrb c1rnTeattposa11, qTo6br cynpeccttposaTb UmuCD-3aBHCttMoe 
1111 rn611posatttte penJIHKaUttH }lHK. 

ToT cpaKT, qrn yposeHb SOS-11n.n.yKUtttt anaq11TeJibH0 ctttt)KeH B 
KJieTI<aX .D.HKoro THna, 1103B0JI.HeT npe.n.noJI0)KllTb, qTo 3naqHTeJibHa.H 
YacTb nonpe)K.n.enHtt s Teqett1:e lag-neptto.n.a ycTpan.HeTC.H 
3KC[ll1:-ll10IIIIOH penapautteii:. qT06bI nponepHTb 3T0, MbI cpaBHHJIH 
SOS-orneT s KJieTI<ax, Hn1<y6autt.H K0TOpbIX Haqm1aJiacb neMe.D,Jienno 
ll0CJIC o6Jiy4eHtt.H, ll B KJieTKax, K0T0pbie BbI.D,ep)KttBaJIHCb nocJie 
o6Jiy4eHH.H B Teqentte 30 MHHYT B 6ycpepe, npe)K.D,e qeM 1103B0JIHTb 
HM pacrn B 6orarnii: nHTaTeJibHOH cpe.n.e. B ycJI0BU.HX 6ycpepa SOS
orneT He MO)KCT 6b!Tb llH.D.yuttpoBaH, B TO BpeM.H KaK 3KCUH3ll0HHa.H 

penapautt.H npoTeKaeT H0pMaJibH0. KaK BH.D,H0 H3 pttc. 2' TaKM 
npoue.n.ypa npttB0.lJ.HT K cHH)KeHHIO SOS-ornern npttMepno B 2J5 paaa 

B umuc- - KJieTKax H Jlllllib B 1J5 pa3a B KJieTKax .D,llK0r0 THna. 
qT06bI y6e.D,llTbC.H, qTo CHH)Kentte HH.D.YKUHH TT0CJie BbI.D,ep)KHBaHH.H s 
6ycpepe o6ycJIOBJieno 3KCUtt3Hett cpornnpo.n.yKTOB, MbI npo.n.eJiaJIH 
aHaJiornqHyIO npoue.n.ypy c KJieTKaMtt TK610, llMCIOll{llMH TT0MHM0 
umuC, MYTaUHIO B rene uvrA, T.e . .n.ecpeKTHbIMtt no 3KCUtt3HOHHOH 
penapautttt. KaK Bll.D,H0 H3 pttc. 3, BbI.D,ep)KHBaHHe TaKHX KJieT0K B 
6ycpepe ll0CJie o6JiyqenH.H Y<D-cseTOM, He npHB0.D,UJI0 K CK0Jib
Htt6y.D.b aaMeTHoMy CHH)KeHHIO SOS-orneTa. Tar<HM o6paaoM, 
3a.n.ep)K1<a SOS-ttn.n.yKUHH nyTeM BbI.D,ep)KttBaHH.H o6JiyqeHHbIX r<JieTOK 
B HCTTHTaTeJibHOH cpe.n.e .D,CHCTBHTeJibHO cnoco6cTBYCT 3JIHMHHal.{HH 
cpornnospe)K.D,eHtttt ua }lHK 3KCUtt3tt0HHbIMH cpepMeHTaMH. 
3a.n.ep)KKa SOS-ttH.D.YI<UttH B KJieTKax .n.ur<oro Tuna, BbI3Bauua.H 
UmuCD-3aBttcHMhIM ttHrH6ttposautteM penJIHr<auttu, M0)KeT, 110-
BH.D.IIM0MY, o6ecneqttBaTb eru:e 6oJiee acpcper<THBuoe y.n.aJientte 
cpornnpo.n.yKTOB nyTeM 3KCI.{H3HH (r<pHBa.H 1 na pttc. 26 ll KpHBM 2 
na pttc. 2a), sepo.HTHo, BcJie.D,cTBtte Toro, qTo KJieTKH B npouecce 
3a.n.ep)KKH naxo.D,.HTC.H B 6orarnii: nuTaTeJibHOH cpe.n.e. 

8TO 110.n.rnep)K.D,aeT To, qrn UmuCD-aaBHCHMoe tturn6ttposautte 
penJIIIKal.{UlI .n.aeT B03M0)KH0CTb KJieTKaM 3JIHMHHttposaTb 
3HaquTeJibHYIO qacTb QJOTOTTOBpe)K.D,eHHH C yqacTHCM K0HCTHTYTHBHbIX 
penapaTttBHbIX cpepMeHTOB. 

IIocr<OJihKY BbI.D,ep)KHBauue B 6ycpepe nocJie o6Jiyqeutt.H JittIIIh 
He3ttaquTeJihH0 cnu)KaeT SOS-orneT B KJieTr<ax .D,ttKoro Tttna 
(pHc.26)' M0)KH0 3aKJIIOqHTb, qT0 3T0T 0TBeT o6ycJIOBJICH r JiaBHbIM 
o6pa30M nospe)K.D,eHH.HMH, K0TOpbie He MoryT 6b!Tb ycTpaneHbl 
a1<cuttanonnoii: penapauHeii:. Ha6JIIo.n.aeMoe napacrnnue SOS-
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PHc.3. KHHeTWiecKHe KpHBbie SOS-HHAYKU.HH AJISI KJieTOK TK610 (umuC. 
uvrA), o6Jiy'leHHbIX .n;oJott 1 ,ll:JK/M2 YJibTpaqrnoJieTa. 

1 - KYJibTHBHpOBaHHe cpa3y ITOCJie 06Jiy'leHHS1; 2 - KYJibTHBHp0Bal!He rrocJie 30 -

MHHYTHOfO BbI,'.\ep:JKHBaHH}I B 6yqiepe . 

Ilo OCH -a6CllHCC - BpeMSI HHKy6HpoBaHH}I B MHHyTax; no OCH op.n;1rnaT -

0THOllleH!fe CBeTOBOfO BblXO,'.\a B. TblCR'la~ lfMITYJibCOB B ' cei<yHAY K 

coorneTcrnyIOII.I.ett orrTn'!ecJ<oii ITJI0TH0CTH KYJibTYPbI rrpn :>..=560 HM 
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P11c.4. K1111eTH'!ec1rne KpHBbie SOS-HHAYKU.lflf rrpn 06Jiy<1eHlflf y-11y<iaM11. 

,LloJa 06Jiyqc111rn cocTaBJISIJia: 

tw, tu - 100 fp; 2w, 2u - 200 fp; 3w, 3u - 300 fp. 

KpnBbie c cHMB0JIOM "w" OTHOCSITCR I< KJieTKaM ABt 157 (WT); KpHBbie c 

CHMBOJI0M "u" oTuornTrn K I<JieTKaM GW2100 (umuC). 
no OCH a6Clll1CC - BpeM}I 11HI<y6HpoBaHH}I B MHHyTax; no OCH 0J)/lHI!aT -

OTII0UJeJIHe CBeTOBOfO BbJX0,'.(a B TbJCR'!aX. HMITYJibC0B B cei<yH.LlY I{ 

COOTBCTCTBYIOII.I.ett OI1TI1'lec1<0H I1JI0TH0CTI1 KY JlbTYJJbl npH :>..=560 HM 
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Hll/lYI<Ill111 B 3Tl1X KJieTKax cnoco6no B K0HC'-IH0M HT0re np11BeCTl1 K 

pac11le1u1e11H10 UmuD-6eJIKa, '-IT0 no3BOJIHT noJittMepa3H0MY 

K0MflJleI<cy necTtt c1111Te3 ,llHK "'-1epe3 nonpe)K,llCHHe". TaKoii 

c11oco6 Clt11Te3a .HBJI.HeTC.H' n0-B11,lll1M0MY' C,llHHCTBeHH0 B03M0)KHbIM B 

CJJyt1ae nnKeJibIX Y<D-n0Bpe)K/~e1111il, Tc.lKHX, HanpnMep, Kai< 

nepc1<pb1Bal0IUlfCC.H nonpc)K,llCHH.H. Ta1<, 6bIJIO noKa3aHo, l{T0 nplf 

011pc;1eJICllllblX ycJI0Blf.HX, B0CCTaH0BJICHHe penJittKaUttlf .llHK B Y<D-

0611ylfCIIllblX 1<JieT1<ax B03M0)KH0 JIHUJb np11 y'-lacnrn UmuCD-

6eJIKOB [10). 
A11aJIOrH'-1Ha.H KapTHHa Ha6JIIo,llaeTC.H If ,llJI.H KJieTOK, 

o6JIY'-ICIIHblX y-Jiy'-laMlf (pHC. 4 ) . Lag-nepHO,ll B KJieTKaX ,llHKorb 

·1;H11a Ta101<e yne1rn'-111naeTc.H· Ha 30 MHH, a MaIOCHMYMbI SOS-m1,uyK111111 

cHHJKeHhI B 3-4 pa3a no cpaB1-1e111110 c MyTaHTHbIMH 1<JieTKaM11. 

:r13JIO)KeHIIble ,llaHHbl~ fl03B0JI.HIOT 3al<JII0'-111Tb, '-IT0 UmuCD

:3aBHCI1M0e mrrn611ponar-itte pcn1rnKau11n .llHK cnoco6Ho np11B0.UHTb K 

aa11ep;1me SOS-1111,uyK1urn, 
0 

'-ITo no:mo1rneT a1<cu11ano1111oi1 pcnapau1rn 

3JIHMl11111poBaTb 3Ha'-IHTeJibHYIO l{aCTI> I10BpC)K,lle1111ii 6e30UJ1160'-lllb1M 

o6pa,3oM ;10 Toro, KaK npo11cxoflHT BocCTaHoBJieHtte c1111Te3a LIHK B 

1<11cn<c. 3To cBottcrno UmuC-6eJII<a npoHBJI.HCTC.H 1<a1< B Y<D-, TaK 11 

B y-0611y'-le1JHblX l{JleTKax.· Ta1<0il 3a11(11THbIH MeXaH!13M ~to)KeT 

01<aaaTbC.H ,uocTaT0'-IH0 y1rnuepcaJibllbIM ,llJI.H mHpo1<oro KJiacca 1IHK-
11oupe1K/laI0111Hx are11rnn, Tpc6y101u11x penJ11mau1rn LIHK :vrn 
Hll/lYKllHH SOS-orneTa. 
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