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YCTaHOBneHO, 4TO BepOHTHOCTb 3aKpenneH~H ~HAy~~pOBaHHbIX ~3

nY4eH~eM npeMYTa~~OHHWX nOBpe~AeH~A B MYTa~~~ B C~nbHOA CTene
H~ 3aB~C~T aT ¢YHK~~OH~pOBaH~H penapa~~OHHbIX C~CTeM KneTOK/l/ . 
Ponb penapa ~~~ AHK B MYTa~~OHHOM npo~ecce Y E.coli, BW3BaHHOM 
B03AeAcTB~eM ynbTpa¢~oneTOBoro ~3nY4eH~H, ~ccneAOBaHa AOCTa
T04HO nonHo/2/. B MeHbweA CTeneH~ 3TO ~3Y4eHO np~ ~-o6nY4eH~~ 
KneTOK/3,4/, ~ COBepweHHO He BblHCHeHO Bn~HH~e penapa~~OHHoro 
reHOT~na Ha ~HAYK~~~ MYTau~A Y 6aKTep~A np~ AeAcTB~~ nnOTHO
~OH~3~PY~~~X ~3nY4eH~A . Me~AY TeM, Y4~TbIBaH cne U~ ¢ ~KY 3Hepro
BWAeneH~H ~OH~3~PY~~~X 4aCT~ U C BWCOKOA n~He~HoA nepeAa4eA 
3Hepr~~ /nn3/ B reHeT~4eCK~X CTpYKTypa x KneTOK, MO~HO nonaraTb, 
4TO 3TO Bn~HH~e Mo~eT OTn~4a T bCH OT TaKOBoro np~ ~-o6nY4eH~~. 

C Y4eTOM 3Toro uenb~ HaCTOH~e A pa60TW HBnHnOCb ~3Y4 eH~e 3aKO
HOMepHOCTeA MyTareHHoro AeAcT B~H ~3nY4eH~A, pa3n~4 a ~~~xCH no 
nn3, Ha KneTK~ E.eoli C p a 3 n ~4H W M penapaU~OHHWM reHOT~nOM. 

B Ka4eCTBe Y4~TblBaeMoro n p ~ 3 H a K a ~3Y4anaCb ~HAYKU~H lae--MY
Tau~A. 

MATEPHAn H METOAHKA 

B axcnepaxe arax ~cnonb30Banl-1 cneAY~~l-1e WTaMMbl E.eoli K-12: 
W31 10 /A~K~A T ~ n / , P3478 Ipol A-I , GC 244 I l ex A-I ~ JC 5491 
Iree B-C- I. KynbTYPY KneTOK Bblpa~~Ban~ B MHconenTOHHOM 6ynb
OHe /n po~3BoAcTBa H3M ~M.H.¢.raMane~ AMH CCCP, MOCKBa/. B Ka
4eCTBe TBePAoA n~TaTenbHoA cpenu ~cnonb30Ban~ MHconenTOHHblA 
arap /MnA/ npO~3BOAcTBa Taro ~e ~HCT~TYTa. nepeA aBTOKnaB~
pOBaH~eM B MnA Ao6aBnHn~ 2,3 ,5-Tp~¢eH~nTeTpa30n~A xnop~cTblA 

B KOHueHTpa~~~ 50 Mr/n. nocne aBTOKnaB~pOBaH~H Ao6aBnHn~ B cpe
AY 50 Mn/n 20% paCTBopa naKT03W. 

KneTK~ cTau~oHapHoA KynbTypw oca~Aan~ ueHTp~¢yr~poBaH~eM 

B Te4eH~e 10 M~H /8000g/ ~ pecycneHA~pOBan~ B M9 6y¢epe . Tex
H~Ka npl-1rOTOBneH~H npo6 AJlH ofinY4eH~H Ha ycxopa rene rnxenux 
~OHOB ~ ~-YCTaHOBKe on~caHa HaM~ paHee/51. B 3Kcnep~MeHTax 
I-ICnOnb30Ban~ yCKopeHHwe I-IOHW renl-lH C nn3 , paBHoA 22, 54 ~ 

72 K3B/MKM ~ I-IO HW AeATep~H C nn3, paBHoA 7 1-1 18, 3 K3B/MKM. 
~-o6nY4eHl-le npOBOA~n~ Ha YCTa~OBKe C ~-~CT04HI-IKOM 137Cs , MO~
HOCTb A03bl KOTopor o COCTaBnHna 25 rp/M~H. 
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Y4eT My TaHTHw X KOnOH~ ~ npO BOA~n ~ nOA M ~KpOCKOn OM M5C 
np~ 16- KpaT HoM YBen~ 4 e H~ ~ no Me TOA~ Ke , on~ caHHO~ pa He e / 6r. 
Bblm~BaeMO CTb Kn e TOK o~ eH ~Ban~ MeTOAOM MaKpOKonOH~~ B napan
ne n bHblX 3 Kc nep~ MeHTa x. 4aCTOTY M YT~pOBa H ~~ KneTOK n pe ACTaBnH
n~ KaK OTHoweH~ e Nm /N , rAe N - 4~cno Bblm~ BW~X KneTOK, Nm - KO
n~ 4 eCTBO BWHBn e HHWX My Ta HToB . 

3aB~ c~MoC T b 4a CTOTW MYT~ p o BaH~H OT A03W (D) o6nY4e H ~ H 

annpoKc~ M~poBan~ c Ten e H Ho~ ~n~ n~He~Ho-K BaApaT~4 HwM~ ¢YH K~~ H

M~ : 

Nm /N k · DK 11al 

2Nm/N o. - D + (f3 · D) • 11 61 

napaMeT p~ ypaBHeH~~ onpeAen ~n~ MeTOAOM M~ HHM~ 3a ~~~ CYMM~ KBa A
pa TOB OT K nOHe H~ ~ 3 Kcn ep~MeH TanbH~X ~ Te opeT~ 4 eCK~X Ben~4 ~ H, 

paCC4~TaHH~X no yp aBHeH~HM 11al ~ 1161 COOT Be TCTBe HHO . Ben~ 

4~HY OTHOC~TenbHO~ reHeT~4ecKo~ 3¢¢e KT~BHoCT~ IOr3 / , TaK me 
KaK ~ 3 Ha4eH~~ ¢ aKTopa ~3MeHeH~~ A03W I¢~nl AnH po l A- MYTa HTa. 
BbI4~cn~n~ C nOMO~b~ MeTOAa, on~caHH o r o pa He e / 51 . B en~ 4 ~ HY 
¢~~ AnR l e x A- ~ r ec BC-MyTaHToB paCC4~TW Ba n~ Ka K OTHow eH~e 

A03 n~He~Horo KOMnO HeHTa Kp~ablX MYTareH e 3a y Kne TOK A~Koro 

T~na ~ n~He~Ho~ 3aB~C ~MOCT~ MyTareHe3a y l e x A- ~ r e c BC- My
TaHTOB. 

PE3ynbTATbl 

Ha p~ c . 1 a , 6 , B , r npeACT aBn e HW Kp~ B~ e Bwm~Ba H~H KneTOK A~ 

Ko r o T~na ~ MyTa HTo B po l A, l ex A ~ r e c BC np~ ~-o6nY4eH~~. 

B~AHO , 4TO re HeT~4 ecK~~ GnoK penapa~~~ OAHOH~ T e BWX pa3pwBoB 
nHK 6wcTporo T~na ~ 3KC~H3~OHHO~ penapa~~~ KOPOT K~M~ ¢ pa r 
MeHTaM~, KOTOpwA ~M eeT MeCTO y pol A- MYTa HTa , np~ BOA~ T K pe3
KOMy B03paCTaH~~ paA~04YB CTB~TenbHOCT~ KneTOK. Beh~ 4~ Ha c pe A
He~ neTanbHo~ A03b' y 3Toro WTa MMa no cpaBHeH~~ C Kne TK aM~ A~ 

Kor o T~na YMeHbwa eTCH B 5-6 pa3 ITa6n.1/. AH anor~4Hoe nOBwwe 
H~e paA~04Y B CT B ~ Ten b HOCT~ Ha6n~A a eT c~ ~ y MyTa HToB l ex A ~ 

r e c BC, ~Me~~~x reHeT~4ecK ~~ 6noK penapauua OAHOH~ T eBbIX pa 3 
PblBO B l OPI nHK MeAn eHHoro runa , 

Ha p~c. 1 a ,6,B,r np~BeAeH~ A030Bwe 3aB~ C~ MO CT~ 4a CTOTW My
T~ pO Ba H ~ H KneTOK E .co l i A~Koro T~na l a/, pol A 10/, l e x A I BI 
~ rec BC Ir /-MYTaHToB np~ ~-o6nY 4eH~~. 

/"1vmalW51 pol A . KaK B~AHO ~3 noencraene -n-erx MaTep~ anO B 

I p ~c. 1 6/ , MYTa~~H B r e He pol A, Bo- n epB~x , KaK yme yKa 3wBa
no cs , no suurae r paA~o4YBcTB~Ten b HocTb Kne TOK ~ , BO- BTOpbIX, 
YBen~ 4 ~ B ae T 4acTo Ty ~x MYT~ po Ba H~ H . ~ 3 Ta6n . l cneAye T , 4TO 

.lI 0 3 8 • rp 

PHC. I. BnHHHHe MY Ta UHH po 1 A, I ex A ~ r e c BC aa BbDKH
BaeMOC Tb I I I H xac-ro-r-y MyTHpOBalll.fH 121 Kne TO K rrpn ~

0 6nyq e HHH: a - p,HKHH n ln ; 6 - po l A- MyTaHT (P 34 78 )' ; 
B - l ex A- MYTaHT (GC244); r - rec BC- MY Ta HT (JC549 1) . 
no OCH OPAH Ha T: q aC TOTa MyTH p oBaHHH, oTH. ep,. / cne Ba / , 
BbIJICH Ba eMOCTb , % /cnpaBa/; no OCH aec uacc : n oaa oe rry
qeHHH, f p . 

¢~~ ~ B 3 TOM cny4 a e paBe H 12 . 5 ±O, 7 . Xa pa KTe p 3a B~ C~MO CT~ 

Nm / N(D) y WTaMMa P3478 OA~H a KOB C KneTKaM~ A~Koro T~na ~ KO
3¢¢~ ~ ~e H T K = 1,7 I Ta6n . l /. 

,
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PHc.2. 3aBHCHMOCTb qaC TO TbI MyTHpoBaHHH KJIeTOK E. coli 
P3478 , GC244, J C5491 npH ~-06JIyqeHH H H ~eHCT BHH y CKO
pemtsrx HOHOB: a - P3478 II - ~eHTpOHbl, JIIl3=? K3B/MKM; 
2 - ~eH TpoHw , JIIl3= 18 , 3 K3B/MKM; 3 - reJIHH , JIIl3 = 
=22 K3B/MKM; 4 - ~-JIy'lH/; 6 - GC244 /1 - ~-JIy'lH; 

2 - reJIHH, JIIl3=22 K3B/MKM; 3 - reJIHH, JlII3=54 K3B/MKM/; 
B - JC5491 II - reJIHH, JIIl3=22 K3B/MKM; 2 - reJIHH , 
JIIl3=54 K3 B/MKM; 3 - ~-JIy'lH / ; r - J C549 1 I I - ~eH Tp oHbI , 

JIIl3=7 K3B/MKM; 2 - ~eHTpoHw, JIIl3=18 , 3 K3B/MKM; 3 
.,	 reJIHH , JIIl3=72 K3B/MKM/. lID OCH op ~HHaT: qaC TOTa MyTH

pOBaHHH , O TH.e~. ; no OCH a6 CJJ;HCC: ~0 3 a 06JIyqeHHH, f p . 
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Mymau, uJl l ex A. MYTalll1A B r'e ue l e x A Ta KlKe saa u a a e r nOBbI 
WeHl1 e pa AI104YBcTBI1TenbHocTI1 Kne TOK K y-06n Y4 eH I1~, OAHa KO pes
KO CH l1lKaeT 4a CTOTY I1X MyTl1 poB a HI1 A. Hs pl1c . 1B BI1AHO, 4 TO B OT
nl1411e OT Kne TOK AI1KOrO Tl1na 11 po l A-MYTaHT a, Sa BI1CI1MOCTb MYTa
re Hesa OT AOSbi o 6nY4eHI1A I1Me eT n l1 He l1Hbl11 x a pax rep . K03<!><!>I1 11 l1eHT 
<!>HA • pa CC4 11Ta HHbll1 AnA lex A-MYTa HTa, COCTaBnAeT 0,30 /Ta6n. 1! . a 

Myma u, uJl l'ec BG. KaK YlKe ykaauaanocs , Y WTa MMa r ec BC, 
TaK lKe KaK 11 Y MyTaH ToB po l A H l e x A, Ha6n~A ae Tc A BblCOKa A 
4Y BCTBI1TenbHOCT b KneTOK K y- 06nY4 e H I1 ~ . BM e c Te C TeM B OTnl1
411 e OT l e x A-MYTaHTa 4 a CTOTa MYTl1 pOBa HI1A Y r e c BC WTa MMa npl1 
-y-06nY4eHI1I1 esuue , 4eM Y Kn e TOK AI1KOrO THna IpHC . 1r I . BalKHblM 
06cTo ATen bcTBo M, Ha KOTo po e cneA yeT 06pa TI1 Tb oco6 o e BHHM a Hl1e, 
SAe Cb RBn Re TCR TO, 4 TO B OTnH411e OT Kne TOK AI1KOr O Tl1 n a AOSO
BaR SaBI1CI1 MOCTb MyTareHesa y r ec BC WTa MMa RBnReTCA n I1 HeI1HOI1 . 
Cne Aye T Ta KlKe 3a Me TI1 Tb , 4TO y WT aMMa JC5491 Ha6n~Aae TcR nOBbI
we HHa A 4a CTOTa cnOHTa HHo r o My Tl1 po Ba HI1 A I Ta6n.l/. 

n p l1 Ae l1 CTBHH yCKo p eHHblx 11 0 HOB Ae~Te pl1A 11 renl1 R Ha pena pa
11110 HHble MyTaHTbI E.col i B OCHOBHOM nOBTopR~TCR Te lKe saKOHO
MepHoc TH My Tar e He s a , BblABneHHble npl1 y-06nY4eHI1I1. Ha pnc . 2a 
npe n c r aaneuu A0 30B ble Kpl1Bble MyTare He3a Kne TOK po l A- My TaH Ta 
np l1 o 6 n Y4eHHI1 110 HaMI1 Ael1Te pHR 11 r e n l1 R. BI1 AHO , 4T O TRlKenble sa
p AlKe HHble 4a CTI111 bl o 6na ACI~T HeCKo n b KO 6on bwel1 MYTa r e HHo l1 3 <1><1>eK
TI1BHOCTb~ no cpa B HeH I1 ~ C y-11 3n Y4 e Hl1 e M 137Cs I Ta6n.2 /. 3 aB I1 
CI1 MOCTb 4a CTOTbi My Tl1 po Ba HI1 R Kne TOK WTa MMa P3 478 OT A03 b1 y CKO
pe HHblX 110HOB I1Me e T c TeneH HoH BI1A IK = 1,51 , TaK lKe KaK 11 np l1 
y -06n Y4 eH I1 H. K0 3 <!> <!>I1 11 l1 e HTbI o r 3 Ae l1 TpOHOB 11 11 0 HO B r e n l1R COOT
BeTC TBeHHO CO C T aBn R ~T 1 , 6 ~9 , 3 11 1 , 7 ~ 0 , 3 ITa 6n. 2/ . 

MYTareHH a A 3<!><!>eKTI1BHOCTb HOHOB renl1 A n pH o 6n Y4e HI1 11 KneTOK 
WT aMMa GC244 , Ka K 3TO BHAHO 113 pHc.26 , MeHbwa A, 4e M npl1 y
06nY4e HI1 I1. K03<!><!>I1 11l1eHT Or3 npl1 3 TOM COCTa BnRe T 0, 4 ±0 , 1 
ITa 6n. 2/. np l1 B0 3paCTa HI111 nn3 110HOB C 22 AO 54 K3 B/ MKM Benl1
411 Ha or3 CHl1lKa eTCR. 

MYTa r e HHo e AeHcTBl1e Ae l1 TpOHOB 11 110HOB ren l1 R Ha WTaMM 
JC549 1 npORBn Ae TCR B cne Ay ~eM Ipl1c.2B,r/. npH YBe n l1 4 e HI1 11 n n 3 
4 aC TI1 11 AO 20 K3B/MKM Ha6n~ A aeTcR B03paCT a HI1 e K03<!><!>I1 11 l1e HTOB 
Or3 , a 3aTeM OTMe4aeTCR nOCTeneH Hoe CHHlKeH He MYTareHHol1 3 <!> 
<!>eK TI1B HOC TI1 4aCTI111 C AanbHel1WI1M nOBbiWe Hl1eM n n3 . Benl14 HHbl KO
3<!><!>Hlll1eHTOB Or3 n p l1 Be Ae Hbl B Ta6n.2. 

0 5 CYlKAEHHE 

non Y4 e HHbie HaMI1 MaTepl1anbl CBI1A eTenbCT BY~ T 0 TO'''', 4TO BJH1R
HHe MYTall HI1 po l A, l ex A 11 rec BC Ha BbllKl1BaeM OCTb KneTOK 11 
4acToTy o6pa30BaHI1R npAMbiX MYTalll1H B na KT03 HOM onepOHe npl1 
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Ae~CTBHH HOHHaHpY~~HX Hany~eHH ~ paanH~HO. BH AHO, ~TO ~ YBCT

BHTenbHOCTb HC nOnbaOBaHHblX penapauaoaaux MYTaHTOB C~eCTBeHHO 

suure no cpa aae -uno C KIleT KaMH AHKo r o THna , B TO lKe BpeMfl ~aCTO
Ta MYTHpOBa HHfl npH 06ny ~eHHH Y HHX peaKO paanH~H a . 

Y MYTa HTa po l A, KaK H3BecTHo, HMeeTCfl 6noK 6blCTPO~ pena 
pallHH OP AHK H 3KClIH3HOHHO~ penapallHH KOPOTKH7H/¢parMe HTaMH, 
KOTOPbli1 ofiycno anea OTCYTcTBHeM AHK nonaxepasu I . 113 pHC. 16 
H 1a BHAHO, ~TO npH y-06ny~eHHH 3Toro WTaMMa no cpaBHe HH~ C 
KneTKaMH AHKoro THna Ha6n~AaeTcfl BoapaCTaHHe 4YBCTBHTenbHOCTH 
H noaaureaae ~aCTO Tbl MYTHpOBaHHfl . YCTaHoBneHo, ~TO sucoxaa pa
AH0 4YBCTBHTen bHOCTb po l A-MYTaHTa ofiycnoaneua YBenH4eHHeM Bbl " 
xOAa 3HaHMaTH ~e C KH X AB YHHTeBblX paapbl808 /3AP/ AHK , 06pa 3Y~

~HXC fl H3 nep8H ~ H blX y-ca~ToB , He BOCCTaHOBneHHblX H3-3a OTCYT
CTBH fl pol A-3a8HcHMo~ penapallHH / 7/ . A030Bafl 3aBHCHMOCTb MYTa
reHeaa Y 3To r o WTaMMa, TaK lKe KaK H Y KneTO K AHKoro THna , 
HMee T cTene HHo~ BHA. Bo aMOlKHble MexaHH3Mbl, 06 YCno BnH Ba ~~H e 

KBaRpaT H ~ H bli1 xapaKTep 3TO~ aa BHCH MOCTH, 06cYlKAanHcb HaM H pa
Hee / 6 / . YKa3blBanocb , ~TO Ba lKHY ~ pon s B ¢OpMHpo Ba HHH KBaApa
TH~Horo xapa KTepa 3aBHC HMO CTH Nm/ N(D) HrpaeT HHAYlIH6enbHafl 
MYTareHHafl Be TBb SOS-pena pa llHH. TOT ¢a KT, ~TO Y po l A- MYTaHTa, 
KaK H Y KIl e TOK AHKo r o THna , A030Bble KpHBble MYTareHeaa HM e~T 

oAHHaK0 8bl~ BHA, MOlKe T rOBopHTb 0 TOM, ~TO Y pol A- MYTa HTa HH
AYlIH6enb Ha fl SOS- CHCTe Ma pa 60TaeT CTon b lKe 3¢¢e KTHBHo, ~TO H 
Y KneT OK AHKoro ra na , Ae~ cT BHT enb Ho , axcnepaaeuru C H H AY KlIHe~ 

np o¢a r a A Y MYTa HTa P34 78 cBHAeTenb cT BY~T 0 cnpaBeAnHBOCTH 
a r o r o nono lKeHHfl/ 8/ . npH a aan a ae Aa HHbIX, Kaca~~HXCfl paAH04 YBCT
BHTenbHOCTH H H H AYlIHpoBaHHo~ Y-Hany~eHHeM MYTa6HnbHocTH Y 
pol A-MYTaHTa, He06xo AHMO 06paTHTb BHHMaHHe Ha cneAy~~ee 06
CTOflTenbCT BO. Ka K BH AHO H3 Ta 6n .1 , BenH4HHa ¢aKTopa HaMeHeHHfl 
Aoabl, Bblfl BneHHafl Anfl KIleTOK a r or-o WTaMMa no BbllKHBaeMOCTH H no 
MYTa6Hnb Ho cTH, npHMe p HO OAH HaKOBa. 3TO MOlKeT YKaablBaTb Ha TO, 
~TO HHAYlIHpOBaHHble 06n y~eH HeM y-ca~Tbl B pa BHO~ Me pe y~aCTBY~T 

B ¢oPMHpOBa HHH ne Tan bHblX H MYTa llHOHHblX C06b1TH~ . npeMYTallHOH
Hbl MH nOBpelKAeHHflMH Y KneTOK E . c ol i cnYlKaT rnaBHblM 06pa aOM Ha
MeHeH Hble OCHOBaHH fl/ 9/ . OAHOHHTeBble H RBYHHTeBble paapbl8bl AHK 
npeMYTallHOH HblMH C06blTHflMH He flimfl~Tc fll1 0 I. nOBpelKAeHHfl OCHO
BaHH~ , COCT a Bn fl~~He HaH60nee ~ acTbli1 THn HapyweHH~ CTPYKTYPbl 
AHK , Y po l A-MYTaHTa MorYT YAanRTbCfl nocne HHClIHaHH TonbKO 
B npOllecce rec A - lex A-aaBHcHMoi1 penapallHH. B peaynbTaTe 
3Toro Y pol A- MYTaHTa HMeeT Me CTO nOBblweHHbli1 8blXOA 3AP AHK, 
o6ycnoBnHBa~~Hi1 803paCTaHHe paAH04YBCTBHTenbHOCTH KneTOK, 
YBenH~e HHe 4aCTOTbl HX MyTHpoBaHHfl. nOcneAHee 06cToflTenbcTBo, 
KaK MOlKHO non a raTb, 06ycnoBneHo 60nbwHM KonH 4eCTBOM npeMYTa
lIHOHHblX nOBpe lKAe HHi1 , YAanfleMblX B XOAe MYT areHHo~ r e c A 
lex A-3a BHcHMo~ penapallHH. 

Conoc r aansn nonY4e HHbie HaMH AaHHbie C peaynb TaTaMH APy rHx 
a BTopo B, Heo6xoAHMO OTMeTHTb cneA y~ ~ ee. npH Y¢ - o6ny ~eHH H WTaM
Ma P3478 ~a CTOT a MYTHpOBaHHfl no paaHblM nOKycaM He OTnH ~ ae TCfl 
OT KneTOK AHKoro THna / 4 , 11/ . B 3 TO~ CBfl3 H MOlKHO npeAnon OlKHT b , 
~ T O pa3nH~H bl e cneKTpbl npeMYTallHOHHblX nOBpelKAeHHi1, a Ta KlKe 
nOBpelKAeHH~, y~aCTBY~~HX B ¢OpMHpOBaHHH SOS-CHrHana npH Y¢_ 
H 1-06nY4eHHH, 06~c nOBnHBa~T 3TH pa3nH4Hfl . npH l-onnY4eHHH 
MyTaHTa nOKa 3a HO/ I, ~TO pa3nH4H fl B MYTareHe3e 3aMeTHO Bblpa
lKeHbl no cpa eueuao C KneTKaMH AHKoro runa Y KIleTOK B n orapam
MH4ecKoi1 ¢aae paCTa. OAHaKO B CTallHoHapHoi1 ¢a3e 3TH pa3nH4Hfl 
He B bl flBnfl~ TC fl. 

npH 06nY4eHHH H30 r e HHo i1 napbl WTaMMOB W3110 H P3 478 yCKO
peHHblMH HOHa MH r enaa BbIRBneHO, 4TO 4aCTOTa MyTHpOBa Hl1 fl KIleTOK 
Al1 KOrO THna l1 po l A-MYTaHTa 60nee BbiCOKafl no cpa BHeHH~ C 1_ 
06n Y4e HHeM. npH4HHbi B03paCTa Hl1 fl OTHocHTen bHoi1 r e He TH4e c Ko i1 
3¢¢ e KTH BHo CTH C YBen H~eHHeM nn3 paccxorpeau HaMH pa He e / 6 / . 
3Aec b n HWb aaMeTHM , 4TO HeKoTopoe B03paCTaHHe BenH4H Hbl Or3 
OTMe4ae TCfl H B 3KcnepHMeHTax C pol A- MYTa HToM. nOcneAHee 06
croarensc'rao , nO-BHAHMOMY, cas saxo C Te M, 4To IKoMnneKcHble" 
nOBpelKAe HHfl AHK, xo rooue He eocc r aae ena aao-ren po l A-3a BH CHMbIM 
THnOM pena pa llHH , HrpalOT aaMeTHYIO ponb B MYTa r eHHOM Ae i1 cT BHH 
l1 anY4eHHi1 C BblCOKO~ n n3. 

AHanHa MaTe pHa no B, npenct a ane uaux Ha PHc.1 B 11 B Ta6n .1, 
no xa au ea e r , 4TO Y l ex A- MY Ta HTa, Ta K lKe KaK H y MYTaHTa po l A, 
BblflBn fleTCR au coxaa 4YBcT BHTenb Ho CTb KneTOK K 06nY4eHH IO . 
l1 a Be c THo, 4TO nOBblwe HHafl no cpaBHe HHIO C KIle TKa MH AI1 KOrO TH n~ 
paAH04YBc TBH Ten bHocTb l ex A-M~Ta H T a CBfl3aHa C OTCYTCTBl1 eM 
MeAne HHoi1 penapallH H/ 1/. 6nOK MeAneHHoi1 penapa llHH, RBnRIO~ei1cfl 
4a CTb ~ HHTe r pa n bHoro SOS-oTBeTa KneToK, 06YCnoBneH OTCYTCTBl1
eM HHAYlI H6en bHor o CHH Te a a Rec A -6enKa BcneAcTBHe He80aMOlKHO
CTH pac~ enn e HI1 R penpe ccopa Lex A- 6en Ka Re c A-n po Tea30i1 . BMe cTe 
C TeM Ha Bec THo , 4TO 1 l ex A- MYTa HTa onpeAeneH Hbl~ ypoaeu s 
Rec A-6enKa HMe e Tcfll I. YKa 3aHHble 06cToflTen bc TBa n03 BonflIOT 
OlKHAaTb y lex A- MYTa HTa pe a Koe cHHlKeHHe , no cpa BHeH HIO C KIleT
KaMH AHKoro THna , 4aCTOTbl MYTHpOBaHl1fl H OTCYTCTBl1e KBaApaTH4
HOi1 3a BHCl1MOCTl1 Nm/N( D). KaK BHAHO l1a pl1c.1B H Ta6n .1, 3TO 
Aei1cTBH TenbHo HMeeT Me CTO. 4acToTa MYTl1pOBaHl1fl npH y-06nY4e
HH H WTaMMa lex A peaxo CH HlKeHa l1 Aoa08aR aaBI1CHMOCTb MYTare
He3a HOCI1T nI1He~Hbl~ xapaKTep. 3Tl1 oc06eHHOCTl1 npORBneHl1fl I1H
AYlI HpOBaHoro 06nY4eHl1eM MYTareHeaa y KIleTOK lex A MOlKHO CBfl
aaTb C nOAaBneHHeM MYTareHHoi1 BeTBH SOS-penapallHH H, BepoflTHo, 
C HeB03MOlKHOCTbIO AepenpeccHH reHa umu C, HaxoAfl~erocfl nOA He
raTI1BHblM KOHTponeM Lex A-npoTeHHa. nHHei1Hafl aaBI1CI1MOCTb 
Nm/N( D) Y KIleTOK 3Toro wTaMMa, KaK MOlKHO nonaraTb, cnaraeTCR 
113 pennl1KaTHBHoro MYTareHeaa H, Bl1Al1MO, He60nbworo BKIlaAa 
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MYT a r eH HO~ BeTB~ SOS-penapa~~ ~ , KOTOpaH pe a n~3yeTc H Ha KO H
CT~TY T~ BHO M ypoBHe Rec A-6enKa . Pe3Koe CH~~eH~e 4a CTOT~ MYT~

pOBa H~ H y l ex A- MYTa HTa np ~ ~-06nY4 eH~~ B~HB n eH O ~ B pa60Tax 
AP y r~ x aBTopoB/ I / . n p~ 06nY4eH~ ~ l ex A-MyTaHTa YCKopeH H~M~ 
~OHaM~ ren~H B~AHO , 4TO MyTa reHHoe Ae~ cT B~ e nnoTHo~oH~3~ PY~

~~ x 4a C TltIl~ Me Hee aa paxeuo no cpaBHeH~~ C ~ -06nY4e H ~eM. 3TO 06
CTOH TenbCTBO 06ycnoBneHo TeM, 4TO C YBen~4e H ~eM nn3 B03paCTa
~T <l>nYKTya ~~~ 3Hepr~~ 4aCT~~ no 4YBCTB~TenbHbI M c r pykrypar« 
KneTOK , np ~ BOAH~~ e K CH ~~eH~~ Ben~4~H~ OT Hoc~Tenb Ho~ reHeT~

4 e C K O~ 3 <1><I>eKT~BHoCT~ 4aCT~~ /Ta6n.2/ . AHanor~4 HAH KapT~Ha 

CH~ ~ e H~ A Ben~4~Hbl o r 3 B~ HBneHa HaM ~ ~ y. KneTOK A~Koro ra na 
np~ Ae~cT B~ ~ YCKope H H ~X ~OHOB yrnep oAa/6/ . MO~HO 0~~AaTb ,4 TO 
n p ~ Aan bHe~weM B03paCTaH~~ nn3 ~3n Y 4eH~~ 3Ha4eH~H or3 y l ex A
MyTaHTa 6YAYT CH~~a TbCA. Donee nOAP06HO ponb <t>nYKTya~~~ 3He p 
r~~ ~3nY4e H~ ~ , pa 3 n~ 4 a ~~~ XCA no nn3 , B ~X MyTareHHOM A e~CTB~~ 

Ha KneT K~ E. coli pa CCMoTpe Ha H aM~ pa He e/ 6 / . 
Bn~ A H ~ e MYTa ~ ~ ~ rec BC Ha B~~~ BaeMO CT b ~ ~HAy~~po BaHH~~ 

y-06nY4e H ~ eM MYTa ~ ~OH Hb l ~ npo uecc npOABnAe TCA cneAY~~~ M 06pa 
30M. Bo-rtep sux , TaK xe, KaK ~ y MyTaHToB pol A ~ l ex A, Ha6n~

Aae TCA n OB ~ we H H a H 4Y B C T B ~T e n b H O C T b KneTOK K ~-o6n Y4e H~~ 

/p ~ c. 1r /. B O -B Top~x , B OT n~4~ e OT KIleTOK A~ K o r o T~n a ~ po l A
MyTaH Ta ~ M ee T Me CTO n ~ H e ~ H ~~ T~n 3a B ~ C ~ M O C T ~ MyTare He3a OT 
A03bl o6nY4e H ~A . Brrpe r s ax , y r ec BC- MyTa HTa B~ABnAe TCA 6on b
W~ ~, 4eM y KneT OK A~Kor o T~na , ~HAy~ ~ p oB a HH ~ ~ MYTar eHe 3 , ~, 

B- 4eT Be p T ~X , OTMe 4ae TCA nOB~we HH ~~ TeMn cnOHTaHHoro MY T~ pOBa 

H~ A Kne TOK. Y r ec BC-MyTa HTa , Ka K ~3 Be C T HO , OTCyTcTByeT caMaA 
MO~ H aA 3K30HY Knea 3a KneT K~ - 3 K30 HY Knea3a Y, KOTopaA oc y~ecT

BnA eT 06W~PHY~ Ae r paAa u~ o H~TeH ~H K . KneTK~ 3Toro WTaMMa xa 
p a K T e p ~3 Y ~TC A B ~COKO ~ 4YBCTB~Ten bHOCTb~ K ~-0 6nY4eH~~ np~ H ~ 3 

KO~ Aer paAa~~ ~ nH K. naHHoe 06cToATen bcTBo Mo~eT Y Ka3 ~ BaTb Ha 
TO, 4TO He ABYH~TeB~e p a3p ~B~ nHK /3H 3~Ma T~ 4 eC K~ e ~n~ npAM~e/ 

~r pa~T pewao~yo ponb B ne Tan bHOM Ae~ CT B~ ~ ~-o6nY4eH~A. Bcne A
CT B~ e Tor o , 4TO pen a pa ~~A Me Ane HHOrO T~ na y r ec BC - MyTaHTa 
nOAa BneHa , MO~HO non ar aTb , 4TO ne T an b H~e C06~T~A y 3Tor o WTaM
Ma <t>oPM~ P YOTC R ~ 3 OAHoH~TeBblx pa apuaoa tlHK, He BOCCr a aa Bn~B ae 

M~ X pol A-3a B~c ~ Mo~ penapa~ ~ e~. KaK YKa3~BanOCb B ~w e , TaKO
BbIM~ Mor yT 6blTb "xo-mnexcaue " n O B p e~AeH~A tlHK/3/. n~ He i1Hbl~ 
xapaxre p 3aB ~C ~MOCT~ Nm/N(D) yk a au aae r Ha TO, 4TO Y rec BC
MyTa HTa ~ H Ay~~6enb HaA MyTa reHHa A Be TBb SOS-penapau ~~ He n p~ 

H~MaeT Y4aCT~ R B M YTa ~~ OHHOM npo ue c ce . tl e~ cT B~ T en b HO , CYAR 
no ~HAYK~ ~ ~ npo<l>a r a A y-06n Y4e HHeM, y 3Toro WTaMMa SOS-OTBeTa 
He Ha 6n~A ae T C R/8/ . nOB~weH Ha H no cpa BH eH H~ C KneT Ka M~ AHKoro 
T~n a 4aCTOTa ~HAy~~ pO Ba H H ~x MYTa~~i1 Mo~ e T YKa3~BaTb , C O A HO~ 

CTOpOHbl, Ha HanH4H e B re HOMe 60nb we r o 4~ cna HeoTp ena p~ pO BaH 

HblX npeMYTa~ ~OH Hb I X nOBpe~AeH~ ~ , c AP y ro~ - Ha B0 3MO )l(HOe CHH

)l(e H~e Ko pp e K TopC K~X <l>YH K~ ~~ tlH K- nonHMepa3~ II I . B 3T0i1 C BH 3~ 

MO)l(HO OTMe T~Tb Y Ka 3 a H ~ A Ha TO, 4TO r ec BC- 3K30HYKne a3a ~ tlH K
non~ Mepa3 a III pa6oTa OT B CO BMeCTHOM Myn b T~<I>epMeH THoM KOMn
nexce / 12 / . nOCKOIlbKY y rec BC-MYTa HTa H a6Il~Aa eT cR no asnue uua n 
4a CTOTa c nOHTaHHor o MYT~pO Ba H~ H , np eAnOnO )l(e H~ e 0 CH~me H~ ~ KOp
pe KTopCK~X <l>YH K ~~ ~ tlHK - n oIl~Mepa 3~ Ill y 3To ro wTaMMa , . no- B~ 
A~ MOMY , He Il~weHO OCHO BaH~ ~ . 

Ta K~ M 06pa30M , non yue aaue Aa HHbie CB~ Ae TeIlbC T BY~ T 0 CIl O~ 

HOM ~ HeOAH03Ha 4HOM Bn~ H H~~ pen a p au~~ tlH K Ha MYT a ~ ~O H H~~ npo
ueCC y E . co l i , ~ H Ay~~ poBaHH ~ ~ ~ 3nY4eH~ RM~ C pa3Ho~ Il~ He i1 Hoi1 

ne peAa 4e i1 3Hep r-~~ . Peuraouiyo pons B HeM ~ r paeT ~HAyu~ t5enb Ha A 

MyTa r e HHa H Be TBb SOS-penapa ~~ ~ . Oco6eH HO CT~ n p OR BneH~ H MyTa 
u~ i1 y KneTO K E.col i C p a 3n~4 HblM reHOT~ nOM npa Ae i1cTB ~~ yCKO
pe HH~X ~OHOB reIl~ H o6y cno BneH~ xapaKTepOM nepe Aa4~ 3Hep r~ ~ 

TR~enbiX 3apH~e H H b1X 4a CT~ ~ reHeT~ 4eCK~M c 'rpyxr ypan KneTOK. 
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