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BBEAEHHE 

npo6neMa OTHOCHTenbHO~ 6HOnOrH4eCKO~ 3~~eKTHBHOCTH /063/ 
HOHH3Hpy~~HX H3ny4eHH~ pa3HOrO Ka4eCTBa yme Ha npOT~meHHH He
CKOnbKHX AeC~THneTH~ ~Bn~eTC~ OAHO~ H3 Kn~4eB~X npo6neM paAHa
~HOHHO~ 6HonorHH, An~ o6b~CHeHH~ cnomHo~ H HeOAH03Ha4HO~ 3aeH
CHMOCTH 063 OT nHHe~HO~ nepeAa4H 3HeprHH (L) H3ny4eHHH B pa3HOe 
epeM~ 6btnH npeAnomeHbl MHOr04HCneHHble MOAenH, OCHOB~Ba~HeC~ Ha 
pa3nH4H~x npeACTaeneHH~x. Pa3BHTHe KnaccH4eCKHX noAXOAOB, Hc
nonb3Y~Hx npHH~Hn nonaAaHH~ H TeopH~ MHWeHH, a TaKme ycnewHoe 
CTaHOBneHHe MHKPOA03HMeTpHH, npHBeno K C03AaHH~ P~Aa ~OpManbHbiX 
MOAene~, Y4HT~Ba~~Hx TonbKO ~H3H4eCKHe oco6eHHOCTH B3aHMOAe~cT
BH~ pa3H~X THnOB H3ny4eHH~ C rHnOTeTH4eCKHMH KneT04H~MH MHWeH~
MH/1/. B~~TH 3a paMKH ~opManbHbiX npeACTaeneHH~ He YAanocb H 11 pe
napa~HOHH~M MOAen~M11 ,nocKonbKY ~eHoMeH penapa~HH ny4ee~x noe
pemAeHH~ paccMaTpHeanc~ e oTp~ee oT peanbH~x MoneKyn~pH~x co6~
TH~, npoHCXOA~~HX B KneTKe, 

B nocneAHee epeM~ cTaHOBHTC~ see 6onee o4eBHAH~M, 4TO 6Hono
rH4eCKa~ 3~~eKTHBHOCTb H3ny4eHH~ pa3HOrO Ka4eCTBe onpeAen~eTC~ 
:~~~~ '!'~~::!!~'~~":~~!~~~!~ ~":"':'fS~~~C'C:~~.tu u"'":::'C'~:!C~::'A~n.P.nP.'-41Aa '='~P.!"IIAIA n;:oe~~t..IY 

THnOB H3ny4eHH~ B reHeTH4eCKHX CTPYKTypax KneTKH, B pe3ynbTaTe 
4ero HHAY~HpyeTc~ WHPOKH~ cneKTP nepBH4H~x noepemAeHH~ AHK, TaK 
H 6HonorH4eCKHM ~aKTopoM, HanpaeneHH~M Ha penapa~H~ 3THX noepem
AeHH~/21. UMe~TC~ OCHOBaHH~ nonaraTb, 4TO CHHmeHHe penapa~HOHHOH 
cnoco6HOCTH KneTOK C yeenH4eHHeM L, a COOTBeTCTBeHHO H B03pacTa
HHe 6HonorH4eCKO~ 3~eKTHBHOCTH B 3Ha4HTenbHO~ CTeneHH CB~3aH~ 
c HHAYK~He~ HepenapHpyeM~x noepemAeHH~ AHK, Hrpa~~Hx ponb e ne
TanbHOM Ae~cTBHH nnoTHOHOHH3HPY~Hx H3ny4eHH~. 

OcHOBH~MH MoneKyn~pH~MH co6~TH~MH, npHBOA~~HMH KneTKY K rH6e
nH, RBn~~TC~, KaK Tenepb o6~enpH3HaHO, ABYXHHTee~e pa3p~Bbl /,l\P/ 
AHK/ 3- 61. nony4eHHWe e nocneAHee epeM~ AaHHwe o MexaHH3Max HHAYK
~HH H penapa~HH AP AHK y 6aKTepH~ E,coli CBHAeTenbcTey~T o 3Ha-
4HTenbHO~ ponH 3H3HMaTH4eCKHX AP e neTanbHOM Ae~cTBHH y-ny-
4e~/S,6/. npH Ae~CTBHH me nnoTHOHOHH3HPY~HX H3ny4eHH~ MOmHO 
omHAaTb npeHMy,ecTeeHHoro o6pa3oeaHH~ np~M~X AP, TPYAHO penapH
pyeMwx KneTKO~ 21. 

npH B~~CHeHHH ponH penapa~HH AHK B 6HonorH4eCKO~ 3~~eKTHBHo
CTH H3ny4eHHH pa3Horo Ka4eCTBa HaH6onee YA06HO paCCMOTpeTb 3a
KOHOMepHOCTH H3MeHeHH~ 063 OT L Ha 6aKTepHanbHWX KneTKaX, ,l\n~ 

E.coli HMeeTc~ o6wHpHa~ HH~OPMa~H~, Kaca~a~c~ opraHH3a~HH reHe
TH4eCKoro annapaTa,MeXaHH3MOB HHAYK~HH H penapa~HH ny4eB~X noe
pemAeHHH AHK, B~AeneH~ KaK paAH04YBCTBHTenbH~e, TaK H cyneppe-
3HCTeHTH~e MyTaHT~ /7/. 
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non~TKH MOAenHpOBaHHR 3aBHCHMOCTH 6HonorH4eCKOH 3~~eKTHBHo
CTH H3ny4eHHH OT eenH4HHbl L npH o6ny4eHHH pa3H~X no 4YBCTBH
TenbHOCTH fiaKTepHanbHbiX KJleTOK npeAnPHHHMaJlHCb H paHee /8,9/. 

npeAnOnaranocb, 4TO OCHOBH~MH noepe~AeHHRMH AHK, npHBOAR~HMH 

KneTKH K rH6enH, RB11RJOTCR OAHOHHTee~e pa3PbJBbJ /OP I H AP AHK. 
8/9/ npeAnonaraeTCR cy~eCTBOBaHHe KOHKpeTHOH CBR3H Me~AY B~~H
eaeMOCTbJO H B~XOAOM OP H AP npH AeHCTBHH H311y4eHHH c pa3HOH L, 
KOTOpbiH MOAenHpyeTCR C noMO~bJO MHKPOA03HMeTpH4eCKHX pacnpeAene
HHH, 0AHaKO B yKa3aHH~X MOAellRX H3MeHeHHe 4YBCTBHTenbHOCTH KJle
TOK c eo3pacTaHHeM L paccMaTpHBaeTcR ~opMallbHo, 6e3 y4eTa enHR
HHR Ha xapaKTep 3TOH 3aBHCHMOCTH 6H0110rH4eCKOrO ~aKTOpa, 

8 CBeTe HOB~X npeACTaBJleHHH 0 MeXaHH3MaX o6pa30BaHHR H BOC
CTaHOBneHHR CTPYKTYPH~x HapyweHHA AHK y 6aKTepHA noRBnReTcR 
B03MO~HOCTb npoBeAeHHR TeopeTH4eCKOrO aHa11H3a BnHRHHR penapa~HH 

AHK Ha 4YBCTBHTenbHOCTb pa3H~x WTaMMOB E,coli IAHKoro THna, 
4YBCTBHTenbH~X H cyneppe3HCTaHTHoro MyTaHTOB/ K AeHCTBHJO H3Jly-
4eHHH, pa3nH4a~HXCR no L. npoBeAeHHe TaKoro aHanH3a H RBH110Cb 
~enbJO HaCTOR~eA pa6oT~. npe~Ae 4eM npHCTynHTb K H3nO~eHHJO OCHQB
H~X nOC~JlOK, ne~a~HX B OCHOBe npeAnaraeMOH MOAenH, KOpOTKO pac
CMOTpHM COBpeMeHH~e npeACTaBJleHHR 0 MeXaHH3MaX HHAYK~HH H pena
pa~HH HeKoTop~x THnoe noepe~AeHHH AHK, HrpaJO~Hx eeAY~YJO ponb 
B Jly4eBOH HHaKTHBa~HH fiaKTepHaJlbH~X KJleTOK, 

OCHOBHbiE H1nbl JlY4EBbiX nOBPElKAEH~1tl AHK E. coli 
;.; ;.;i\ Pi::li,;P,;4~iii 

CpeAH WHPOKoro cneKTpa nepBH4H~x noepe~AeHHH AHK, HHAY~Hpye

MbJX Y -H311y4eHHeM, HaH60nee 3Ha4HMbiMH, Hrpa~HMH peWaJO~YJO ponb 
e nY.4eeoH HHaKTHBa~HH KneToK, RBnRJOTCR, KaK yKa3~Banocb, OP H AP 
AHK 13

•
4•5

•
101. 0AHaKo HCTHHH~e OP, B03HHKa~He ecneACTBHe Hapywe

HHR rnaBHOH ~enH BalleHTHOCTH /pa3pyweHHe ~OC~OAH3~HpHbiX H Me~
yrnepOAHbiX CBR3eA/, COCTaB11RJOT JlHWb He6onbWYJO AOnJO OT o6~ero 
BbiXOAa OP AHK, o6pa3yJO~HXCR H3 nepBH4H~x y-caAToB KOTOPble pe
napa~HOHHble ~epMeHT~ nepeBOART B 3H3HMaTH4eCKHe opiio~ B HaCTQR
~ee epeMR HeT nonHOH RCHOCTH B BOnpoce, KaKOBa XHMH4eCKaR npH
POAa TaKHX noepe~AeHHH, HAeHTH~H~HPOBaHbl nHWb HeKOTOp~e H3 HHX: 
npOAYKT~ 5-oKcH-6-oKCHnepOKCHAHrHAPOTHMHHOBOrO THna, THMHH
MeTHnbH~e rpynnbl I 1-13( anypHHOB~e H anHpHMHAHHOB~e CaHT~/ l4~ noe
pe~AeHHR caxa pa/ 15/. 

5, 6•AHrHAPOKCH-AHrHAPOTHMHH (r'). TaK ~e KaK H TII1MHH-MeTHnb
H~e rpynnbl - nPOAYKT~ paAHa~HOHHO-XHMH4eCKOrO npeepa~eHHR THMH
Ha, RBnRJOTCR HaH6onee 4aCT~MH ~en04HOCTa6HnbH~MH THnaMH paAHa
~HOHH~X noepe~AeHHA nepBH4HOH CTPYKTYPbJ AHK113~ 0AHaKo HaPRAY 
c t' -npOAYKTaMH e y-o6ny4eHHOH AHK B~RB11RJOTCR H ~eno4ena6Hnb
H~e y4aCTKH. 0HH RB11RJOTCR pe3y11bTaToM YAaneHHR H3 AHK a3oTHCT~x 
OCHOBaHHH npeHMy~eCTBeHHO THMHHa H ero paAHa~HOHHO-XHMH4eCKHX 
AepHBaTo~ 14~ noMHMO ~e1104HOCTa6HnbH~X, anypHHOB~X H anHpHMHAHHO-
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e~x caAToB e AHK npH y-o6ny4eHHH B03HHKaJOT noepe~AeHHR, noKa
nH30BaHHble B Ae30KCHpH603e, KOTOp~e TaK~e npHBOART K OCB060~Ae
HHJO OCHOBaHHR H 06pa30BaHHJO ManOAHanbAerHAa/l 5/ 

Pa3Hoo6pa3Hble nepBH4HbJe y -caATbJ 11y3HaJOTCR 11 cne~H~H4eCKHMH 
KneT04H~MH 3HAOHyKnea3aMH, KoTop~e nepeBOART HX e OP. K HacToR
~eMy BpeMeHH B~RBneHO HeCKOJlbKO TaKHX 3HAOHYK11ea3: y-3HAOHYK11ea-
3a, cne~H~H4HaR AnR ~eno4HocTa6H11bH~x noepe~AeHHH/ 16~ An-3HAo
HyKnea3~, cyficTpaTOM AeHCTBHR KOTOp~X CJly~aT anypHHOB~e H anHpH
MHAHHOBble caATb/ 17 •18 / H PRA APYrHxf 19~ 0T CKOPOCTH pa60Tbl 3HAOHyK
nea3 H APYrHx penapa~HOHH~x ~epMeHTOB 3aBHCHT o6~ee 4HCno OP 
B reHOMe K11eTKH B Ka~A~H MOMeHT BO epeMR H nocne o6ny4eHHR/10/. 
AeAcTBHTenbHo, npHBOAHM~e e nHTepaType AaHH~e CBHAeTellbCTByJOT 
o eapbHpoeaHHH BbiXOAa OP AHK y 6aKTe~HA oT 1, 16·10- 1trp- 1 Aanb
ToH-1/20/ AD 2. 1o- 1trp- 1 AallbTOH- 11 2 ( CTonb 6onbwHe Kone6aHHR 
e o~eHKax B~XOAa OP MoryT 6bJTb o6bRCHeHbl TeM, 4TO 4aCTb nepeH4-
H~x noepe~AeHHA AHK penapHpyeTcR MexaHH3MOM ceepx6~cTpoA H 6~cT
poH penapa~HH, 

H3BeCTHo, 4To penapa~HR OP ocy~ecTBnReTCR y 6aKTepHA c y4ac
THeM pa3HbJX penapa~HOHHbJX ~epMeHTOB, eoccTaHaB11HBa~Hx OP c Hc
nonb30BaHHeM MeXaHH3MOB CBepx6bJCTpOH (I) , 6bJCTpoA (It) H MeAneH-
HOH (III) penapa~HH/ 22~ Penapa~HR I 3a 1-2 MHHYTbJ npH 0 °C eoc-
coeAHHReT AD 90% pa3p~eo~ 23~ To4KOA npHno~eHHR ~epMeHTa, y4acT
ey~ero e penapa~HH I - AHK-nHra3bJ, RB11RJOTCR pa3pb1Bbl, HMeJO~He 

CMe~H~e 3'0H - 5'P0 4 KOH~~, KOTOp~e B C11Y4ae OTCYTCTBHR HYK11eo
THAH~X 6peweH nerKo MoryT eoccTaHaenHBaTbCR OAHDA AHK-nHra3oA 
fip~ yu~rT~R W~W~X-n~~n ~~yr~W ~P~MP~TnR/24(n~~MP~~n 9n~ nP, nr-

TaBWHXCR HepenapHpoeaHH~MH nocne 3aeepweHHR penapa~HH I, eoc
coeAHHRJOTCR MeXaHH3MOM penapa~HH II B Te4eHHe 10 MHHyT npH 
0° c/ 24· 25( Cy6cTpaTOM penapa~HH II npeHMy~ecTBeHHO RBJlRJOTCR KOH~bl 
3'P04-5'0H, 3'0H-5'0HH 3'0H-5'P04 c npo6enoM HYKJleOTHAa/ 25/. 
B HeA npHHHMaeT y4aCTHe nonHMepa3a I. OP AHK, KOTop~e He MornH 
6~Tb BOCCTaHOBJleH~ penapa~HeA I H II, RBnRJOTCR 06beKTOM penapa
~HH Ill, 3aBHCHMOH OT POCTOBOH cpeA~, HanH4HR n011HMepa3bl lll, npo
AYKTOB reHoB dna 0; dna B +, lex A+ H KOHTponHpyeMoA reHaMH rec A , 
rec B H rec c 122~ Cno~HbJA reHH~A KOHTP011b penapa~HH Ill, B03MO~Ho, 
oTpa~aeT xapaKTepH~e oco6eHHOCTH Tex KOH~ee~x rpynn, KOTop~e He 
MoryT 6~Tb oTpenapHpoeaH~ ~epMeHTaMH, y4aCTBYJO~HMH e penapa~HH I 
H II. Hx BOCCTaHOBJleHHe Tpe6yeT KOOPAHHHPOBaHHOro AeHCTBHR ~enoro 

PRAa CTPYKTYPH~X H pery11RTOPH~X reHOB/ 26/. 
nepBH4H~e y-caHT~ y~e B npo~ecce penapa~HH I H II CTaHOBRT

CR MHWeHRMH A11R 3HAOHYK11ea3, KOTOp~e, nepexeaT~BaR y 11Hra3 11H
ra3ocne~H~H4eCKHe KOH~~. npOH3BOART HH~~3HJO noepe~AeHHH B ~enH 
AHK/ 24•25( B, ceo10 o4epeAb, 3K30HyKnea3bJ ocy~ecTB11RJOT pac4HCTKY 
KOH~oe HH~H3HOHH~x pa3p~eoe, nDABepraR AerpaAa~HH ~enb AHK e 
o6oHx HanpaeneHHRX c o6pa3oBaHHeM 6peweA /5, 10 ( AerpaAa~HR AHK 
RBJlReTCR pe3ynbTaTOM AeHCTBHR npeHMy~eCTBeHHO rec8C-3K30HYK11ea-
3~ V/ 'Z7! Y KJleTOK AHKOrO THna npH A03aX o6ny4eHHR, 6nH3KHX K cpeA
HHM neTallbHbJM (00 ), B npo~ecc AerpaAa~HH BOBJleKaeTCR AD HeCKOnb-
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K~x AeC~TKOB npo~eHTOB eceH KneTo4HOH AHK1 W~0TMe4eHo HepaeHo
MepHoe pacnpeAeneH~e AerpaAa~~~ no KneTo4HOH nonyn~~~~~ 29 ~ B OA
H~x KfleTKaX npo~CXOA~T nOflHbiH ~acnaA reHOMa, B APYr~X Ha6n~AaeT
C~ orpaH~4eHHa~ AerpaAa~~~IW, 3 I. Y HeKoTop~x 4yecTB~TenbH~x My
TaHTOB, Hanp~Mep y recA-MyTaHTa, Kon~4eCTBO AerpaA~POBaHHOH AHK 
AOCT~raeT 90% oT eceH AHK, coAepma~eHc~ e reHoMJ 27~ 6pew~, no~e
n~~~~ec~ e pe3yflbTaTe 3K30HyKnea3HOH AerpaAa4~~. 3acTpa~ea~Tc~ 
np~ nOMO~~ non~Mepa3, ~ n~ra3~ BOCCOeA~H~~T KOBaneHTHble CB~3~ 
MemAY ~CXOAHOH ~ BHOBb c~HTe3~poeaHHOH AHK. 

TaK~M o6pa3oM, nocneAoBaTenbHa~ 4enb ocHOBH~X 3Tanoe penapa
~~~ nepB~4HbiX noapemAeH~H AHK, Bbi3~Ba~~x o6pa3oaaH~e OP: 3HAo
HyKnea3Ha~ ~H4~3~~ y-caHTOB - 3K30HyKnea3Ha~ pac4~CTKa - non~

Mepa3H~H pec~HTe3 noapemAeHHOH ~en~ - n~ra3HOe aoccoeA~HeH~e 

KOH4oa, np~BOA~T K aoccTaHoaneH~~ ~enocTHOCT~ AHK. 0AHaKo TaKa~ 
~AeanbHa~ KapT~Ha penapa~~~ OP AaneKo He acerAa pean~3yeTc~ 

·a KneTKe' 10 ~ Penapa~~oHHble <lJepMeHTbl AeHcTBY~T ''HeKOOPA~H~poaaH
Ho", ~ aKT~BHOCTb pec~HTe3~py~~~X 3H3~MOB OTCTaeT OT ~HTeHC~BHOH 
pa6oTbl 3HAOHyKnea3 ~ npo~ecca 3K30HyKnea3HOH pac4~CTKJ 101_ 3To 
MOmeT np~BOA~Tb K TOMY, 4TO 6pew~, o6pa3yeMble B KOMnneMeHTapHbiX 
H~T~x AHK, cnoco6H~ nepeKp~aaTbc~, o6pa3y~ AP. Ha ocHoae Teop~~ 
penapa~~oHHoro 6anaHca, pa3pa6oTaHHOH C.E.6pecnepoMI 3~ MOmHo no
H~Tb KOHKyp~py~~e B3a~MOOTHOWeH~~ AeCTPYKT~BHbiX ~ pec~HTe3~py~

~~X <lJepMeHToa, np~BOA~~~x K o6pa3oaaH~~ AP AHK a KneTKax ~. 

a KOHe4HOM ~Tore, onpeAen~~~~x ~x paA~04YBCTB~TenbHOCTb. Pac
CMOTP~M 6onee nOAP06HO 3TOT BOnpoc. 

~8 ::~.;::::::::~:-~ ~::e~~e~!~ -=·~:~"!'~.'"'!~':~, 1 ~"!"0 0Cl-10~1-1~1U t,.U:JoV.:U.HA"=lMfUA nf\

pa30BaH~R AP a KneTKax ~an~eTc~ OAHoapeMeHHoe noapemAeH~e o6e~x 
KOMnneMeHTapHbiX H~TeH B pe3yflbTaTe npoxomAeH~~ ~OH~3~py~~eH 4ac
T~~~, np~BOA~~ero K B03H~KHoaeH~~ TaK Ha3~aaeM~x np~M~x AP /nAP/. 
0AHaKo a 3Kcnep~MeHTax c 6aKTep~anbH~M~ KneTKaM~ 6~no noKa3a
Hof5,6 • 101, 4TO 3TOT MeXaH~3M He ~Bn~eTC~ npeo6naAa~~~M, a BeAy
~a~ ponb 3AeCb np~HaAnem~T 3H3~MaT~4eCK~M AP /3AP/, KoTop~e 
B03H~Ka~T ~3 nepeKpbiBa~~~XC~ 6peweH B KOMnneMeHTapH~X H~T~X 
AHK I 51. 06bi4HO np~BOA~Mble a n~Te~aType 3Ha4eH~~ BbiXOAOB AP An~ 
y -~3ny4eH~~. paaHble 10- 13 - 10- 4crp- 1 AaJlbTOH- 1, no-a~A~MOMY, 
~an~~TC~ cyMMOH 3AP ~ nAP. B~XOA me nAP Ha CaMOM Aene 3Ha4~Tenb
HO MeHbwe. AeHCTB~TenbHo, Afl~ cyneppe3~cTeHTHoro MyTaHTa 
E.coli Gam-4441 33~ ~3oreHHoro c KneTKaM~A~Koro T~na,y KOToporo xo
powo c6anaHc~poaaH~ npo~ecc~ AerpaAa~~~ AHK ~ pec~HTe3a noapem
AeHHbiX Y4acTKoa,a~xoA AP cocTaan~eT 3-5·10- 15 crp- 1 AaflbTOH-~ To 
eCTb yMeHbWeH~e KOfl~4eCTBa nepeKpbiBa~~~XC~ 6peweH B KOMnneMeH
TapHbiX H~T~x AHK cH~maeT YAeflbHbiH BKnaA 3AP a cyMMapHbiH BbiXOA 
AP np~MepHo Ha nop~AOK. 

B caeTe nony4eHH~x a nocneAHee apeM~ AaHH~x o MexaH~3Max 
~HAYK4~~ 3AP c HOBbiX no3~4~A MOmeT paccMaTp~BaTbC~ aonpoc 0 B03-
MOmHOCT~ penapa4~~ AP y E.coli1 34·351. B 151 noKa3aHo, 4To y E. coli 
A~Koro T~na penapa~~~ AP He npo~cxoA~T. MomHo nonaraTb, 4TO np~ 
nocTpaA~a4~0HHOH ~HKy6a4~~ KneTOK B n~TaTeflbHOH cpeAe B03pacTa-
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H~e A03bl o6ny4eH~~. np~ KOTopo~ a cpeAHeM Ha reHoM o6pa3yeTc~ 
OA~H AP (D AP ), oTpamaeT npo4ecc penapa~~~ 3K30HyKnea3HbiX OAHOH~
Tea~x 6peweA, KoTop~e a cny4ae 6n~3Koro pacnonomeH~~ OTHOC~Tenb
Ho APYr APYra per~cTp~py~Tc~ KaK AP. BamH~M MOMeHTOM 3AeCb ~an~
eTc~ To, 4TO D[p, np~ KoTopoA npo~cXOA~T <ll~Kca4~~ AP /3AP ~n~ 
nAP/, COOTBeTCTByeT Do, Heo6XOA~MO OTMeT~Tb, 4TO np~ noAaaneH~~ 
aKT~BHOCT~ KneT04HbiX HyKnea3 D AP, KaK HenocpeACTBeHHO nocne o6-
ny4eH~~. TaK ~ ny~ nocTpaA~a~~OHHOH ~HKy6a4~~ KneToK, np~MepHO 
OA~HaKoaa c D0 16 • 3T~ AaHHble ca~AeTenbcTay~T a nonb3Y Toro, 
4TO ~~Kca~~~ OAHoro AP a reHoMe E.coli A~Koro T~na np~BOA~T 
K neTaflbHOMY 3<lJ<lJeKTy, a TaKme yKa3biBa~T Ha pewa~y~ pOflb B 3TOM 
npo~ecce 3AP, o6pa3y~~~xc~ ~3 3K30HyKnea3HbiX nepeKpbiBa~~~xc~ 
6peweA. 

Y paA~04YBCTB~TeflbHbiX MYTaHTOB OTCYTCTByeT Koppefl~4~~ MemAY 
Do ~ DAP .An~ recABCMyTaHTa, Hanp~Mep, np~ cpaeH~TenbHO 6onbwoA 
aen~4~He DAP./-1 00 rpL OTMe4aeTC~ TaKme ~ BbiCOKa~ paA~04YBCTB~
TeflbHOCTb tDo «Dif""f'6( 3TO 03Ha4aeT, 4TO Afl~ 4YBCTB~TeflbH~X My
TaHTOB neTanbHbiM~ 8o6biT~~M~ ~an~~Tc~ He TOnbKO AP, Ho ~ APYr~e 
noapemAeH~~ AHK. Y cyneppe3~cTeHTHoro MyTaHTa, TaK me KaK ~ 

y KneToK A~Koro T~na, DAP <ll~Kc~poaaHHoro AP np~MepHo pasHa 
D/ 33(·3TO YKa3biBaeT Ha TO, 4TO cyneppe3~CTeHTHbiH MyTaHT He cno
co6eH penap~poaaTb AP, KaK ~ KneTK~ A~Koro T~na, a <ll~Kca4~~ OA
Horo AP a reHoMe np~BOA~T K neTanbHOMY 3<ll<lleKTy. BMecTe c TeM 
BCfleACTB~e H~3Koro B~XOAa 3AP y 3Toro WTaMMa paA~Ope3~CTeHTHOCTb 
ero o4eHb a~coKa. 

~-= ~::~::::::.:~:!~!~ ~~!!.!!e!~~.'"'!~~e~~0:0 ~0~1..10 c-.~~n:aTa.. rnP.f!,Yit\II~PP. ~~Knln-

4eH~e. nepB~4Hble paA~a~~OHHble noapemAeH~~ AHK' B03H~Ka~~~e KaK 
acneACTB~e np~Moro pa3Pb1Ba MemMoneKyn~pHbiX ca~3eA a rnaaHoA ~en~ 
aaneHTHOCT~, TaK ~ acneACTa~e AeHCTB~~ penapa~~OHHbiX <lJepMeHToa, 
TpaHc<lJopM~PY~Tc~ a OP. Aopenn~KaT~BHa~ penapa~~~ OP y E.coli 
HaXOA~TC~ noA CflOmH~M KOHTponeM CTpyKTYPHbiX ~ peryn~TOpHbiX reHOB 
~ pean~3yeTc~ MexaH~3MaM~ caepx6biCTpoA, 6~cTpoA ~ MeAneHHOH pe
napa~~~. AerpaAa~~~ AHK a KneTKe, KaK Heo6xoA~M~A 3Tan penapa
~~~. onpeAeneHHbiM o6pa3oM c6anaHc~poaaHa c npo~eccaM~ pec~HTe3a 
noapemAeHH~x y4aCTKOB. BcneACTa~e AerpaAa~~~ AHK B03MOmH~ cny-
4a~ nepeKpbiT~~ ABYX 6peweA B KOMnneMeHTapHbiX H~T~X, np~BOA~~~X 
K B03H~KHOBeH~~ AP. <ll~Kca~~~ OAHOro AP /3H3~MaT~4ecKoro ~n~ np~
Moro/ np~BOA~T K neTanbHOMY 3<ll<lleKTy. Penapa4~~ AP y E.coli He 
npO~CXOA~T. 

TaK~M o6pa3oM, K HacTo~~eMy epeMeH~ nony4eH P~A 3Kcnep~MeH
TanbHbiX AaHHbiX, KaCa~~~XC~ He TOflbKO <lJeHOMeHOflOr~~ ~HaKT~B~py~
~ero AeAcTa~~ y-ny4eA Ha E.coli c pa3HOH penapa4~0HHOH cnoco6-
HOCTb~, HO ~ MexaH~3MOB ~HAYK~~~ ~ penapa4~~ noapemAeH~A AHK, 
nema~~x a ocHoae neTanbHoro AeAcTa~~ y-ny4eA. 3To o6cTO~TenbcT
ao n03BOn~eT npoaeCT~ TeopeT~4eCK~H aHafl~3 3aKOHOMepHOCTeH ~3Me
HeH~~ 4YBCTB~TeflbHOCT~ (D01 ) KneTOK np~ AeHCTB~~ ~3ny4eH~H pa3HO
ro Ka4ecTaa, nonbiTaTbc~ a~~cH~Tb ponb penapa4~~ AHK a <llopM~poaa
H~~ xapaKTepa 3aB~C~MOCT~ "D01(L). 
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Koay6eK C., Kpaca8HH E.A. 19-82-929 
6HOnOrH4eCKaR ~eKTH8HOCTb HOHH3HPY~HX H3ny4eHHH pa3HOrO Ka4eCT8a 
H penapa4KR AHK /TeopeTH4eCKHH aHanKa/. 
AeAcTBHe H3ny4eHKH Ha 6aKTepKH Escherichia coli. 
HHAYK4HR " penapa4HR ocHo8Hwx THn08 no8pe*AeHHH AHK 

PaccMaTPH8a~TCR OCH08HWe THnw no8pe*AeHHH AHK y E.coli npH y-o6ny4eHH~ 
H 8occTaH08neHHe AHK nyTeMC8epx6wcTpoA, 6wcTpoA "MeAneHHOH penapa4""· 06-
CY*AaeTCR ponb 6anaHca aKTH8HOCTH penapa4HOHHWX ~epMeHT08 8 o6pa308aHHH 
3H3HMaTH4eCKHX A8YXHKTe8wx paapw8o8 /3AP/ AHK. AenaeTcR 8W80A, 4TO AerpaAa-
4HR AHK 8 KneTKe, KaK Heo6XOAHMWH 3Tan penapa4""• onpeAeneHHWM o6paaoM 
c6anaHCHP08aHa c npo4eccaMH pecHHTeaa no8pe*AeHHwx y4aCTKOR. BcneACT8He 
AerpaAa4HH AHK aoaMO*Hw cny4aH nepeKPWTHR A8YX 6peweA 8 KOMnneMeHTapHwx 
HHTRX, npH80AR~He K o6paaoaaHH~ 3AP. ~KCa4HR OAHOrO A8YXHHTe8oro paapw8a 
AHK /3H3HMaTK4ecKoro HnH npRMOro/ npH80AHT K neTanbHOMY ~eKTy. Penapa4HH 
AP y E.col i He npoHcXOAHT • 

Pa6oTa 8WnonHeHa 8 fla6opaTOPMH RAepHwx npo6neM OHRH. 
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and the Repair of DNA Damage (Theoretical Analayis). 
The Effect of Ionizing Radiations on Bacteria Escherichia coli • 
The Induction and Repair of Basic Types of DNA Damage 

The basic types of DNA damage produced by y-radiation in E.coli 
are reviewed as well as their restitution by means of superfast, fast, 
and slow repair processes. The role of the balance of repair enzymes acti
vities is considered in connection with the induction of enzymatic double 
strand breaks DNA. Lethal events in wild types and various mutants (both 
sensitive and superresistant) are interpreted in terms of single and enzy
matic double strand breaks. It is concluded that these lessions are formed 
by pairs of SSB on the opposite strands of DNA shifted by the balance of 
degradation and resynthesis close together. It is shown that DSB in y-irradi 
ated DNA are generated mainly by enzymes participating in repair processes 
and that the first DSB seems to be the true reason of lethality because 
of inability to be repaired • 

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