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B I 1 I Mbl paccMoTpeJ111 ocH08Hble 3aKOHOMepHOCTI1 pea11113a1..11111 K11cno

POAHoro 3$$eKTa /K3/ y pa3HbiX wTaMM08 E-coli np11 y-o6ny4eHI111 

8 npi1CYTCT81111 aHOKCI14eCK11X CeHCI1611Jll13aTOp08 11 CY1lb0r11AP111lbHbiX 

paA11onpoTeKTOP08. obiJlO noKa3aHo, 4TO 8 ycno811~X 81111~HI1~ ceHci1-

611Jll13aTopo8 MOmHO Om11AaTb 803pacTaHI1~ 8biXOAa He 80CCTaHa811118ae

MbiX 6biCTPbiM Tl1nOM penapa1..11111 11 He MOA11$111..111PYeMbiX K11CJ10POAOM no8-

pemAeH11H (op;r ) AHK. 3To npi180A11T K y8eJ1114eHI1~ 4Y8CT811TeJlbHOCTI1 

8 aHOKCI14eCKI1X ycJl0811~x HeKOTOPbiX WTaMM08 E·coli /KJleTOK A11Koro 
Tl1na, rec-, uvr--MyTaHT08/ 11 8 P~Ae cny4ae8 /y rec-uvr- -MyTaH

T08/ - K no~8JleHI110 "o6paTHoro" K3. BMecTe c TeM y pol A--MyTaH

Ta, KaK ~TO CJleAyeT 113 pa38118aeMbiX npeACTa8JleHI1H, 8 aHOKC114eCK11X 

YCJ10811~X He AOJlmHO Ha6Jl~AaTbC~ 113MeHeHI1~ 4Y8CT811TeJlbHOCTI1 8 npi1-

CYTCT81111 CeHCI1611Jl113aTOp08, 4TO AeHCT811TeJlbHO 11MeeT lleCTO 8 

3Kcnepi1MeHTe 121. 
np11 aHa11113e paA1103a~I1THbiX 3$$eKT08 aM11HOTI10Jl08 8 K11CJlOPOAHbiX 

11 aHOKCI14eCK11X YCJ10811~X 6b1Jl CAeJlaH 8bi80A 0 TOM, 4TO yKa3aHHble 

areHTbl pea11113Y~T C80e 3a~I1THOe AeHCT811e KaK Ha YP08He nep8114HbiX 

$11311KO-XI1MI14eCK11X peaK1..111H,TaK 11 Ha YP08He $epMeHTaTI18HbiX npo

l..leCC08, C8~3aHHbiX c penapa1..111eH no8pemAeHI1H AHK/ 1 1.PaA1103a~I1THble 
C80HCT8a aMI1HOT110Jl08, peaJ1113YeMble Ha $11311KO-XI1MI14eCKOM yp08He, 

KaK MOmHO Omi1AaTb, 8 Hai160JlbWeH CTeneHI1 npo~8Jl~~TC~ np11 06Jly4e-
utAtA vnoTI""\v ':' .::u. ... nvrtAut=~rvtAv ~'rnnRLAav R nnLAryTrTRlAlA t<vtrnonnn.:t 

3a~I1THOe AeHCT811e 3TI1X npenapaT08 o6yCJ108JleHO 8 OCH08HOM 11X 

IJ1111~H11eM Ha <!JepMeHTaTI18Hble npol..leCCbl penapa1..11111 no8peM<AeHI1R AHK/31. 

Ha OCH08e pa3811T~X npeACTa8JleHI1H, a TaK~e C y4eTOM OC06eHHOC

TeA 11HAYK1..11111 11 penapa1..11111 no8pe~AeHI1H AHK 8 K11CJlOPOAHbiX 11 aHOK• ~-

4eCK11X YC110811~X 113Jly4eHVo~M~I, pa311114a~~I1MI1C~ no 8eJli1411He Jli1HeR

HOH nepeAa411 3Heprl111 (L)I 4 ~paCCMOTPI1M OCH08Hble 3aKOHOMepHOCTI1 

pea11113a1..11111 K3 y pa3Hblx wTaMM08 E·coli 8 3a811CI1MOCTI1 OT L np11 

AeHCT81111 XI1M114CCKI1X PaAI10MOA11$11KaTopo8.npemAe 4CM npi1CTyni1Tb 

K aHaJ1113Y 3a811CI1MOCTI1 paAI104Y8CT811TeJlbHOCTI1 (D~I) 6aKTepi1H 

E·coli OT L 8 YCJ10811~X 8Jli1~HI1~ paA110MOA11$11KaTOP08, CYMMI1pyeM 

HaWI1 npeACTa8JleHI1~, Kaca~~l1eC~ 3aKOHOMepHOCTCH 11HAYK1..11111 OCH08HbiX 

Tl1no8 no8pemAeHI1H. AHK 8 yKa3aHHbiX ycno811~x. 
B/l/nOKa3aHo, 4TO 8b1XOA0Pl', pa8Hb1H 0,038 fp-l reHOM-I, np11 

y-o6Jly4eHI111 KJleTOK 8 npi1CYTCT81111 CeHCI1611Jll13aTOpa /HnnH/ 8 K11-

CJlOPOAHbiX YCJ10811~X AOJlmeH 803pacTaTb AO 0,083 fp-l reHoM-l np11 

aHOKCI14eCKOM o6ny4eH1111 KJleTOK. CooT8eTCT8eHHO 8o3pacTaeT 8 aHa

nor114HbiX ycno911~x 11 cyMMapHbiR 8biXOA OP 1 c 0,156 rp-1 reHoM-1 

AD 0, 2 5 fp-l reHOM-I. npl14eM Hai160JlbW11H 8KJlaA 8 803paCT aHI1e 8bi

XOA~ OP 1 8Hoc~T OPir/8biXOA OP1 8 npi1CYTCT81111 HnnH 8o3pacTaeT 

Ha -30%, a OPt- 6onee 4eM Ha 100%/. 
PqHee HaMI1 6blna npo8eAeHa Ol..leHKa 8biXOA08 OP, 803HI1Ka~~I1X 8 

pe3yJlbTaTe A80HHbiX aKT08 nepeAa411 3Heprl111 8 OAHOH 1..1en11 AHK, 
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B 3aB~C~MdCT~ OT L/ 4/, 3aMeT~M, 4TO AnH nony4eH~H COOTBeTCTB~H B 
paMKax MOAen~ MemAY 3ae~c~MOCTb~ K3(L) AnH rec--MyTaHTa ~ Teope
T~4eCK~ onpeAenHeMbiM BbiXOAOM OP{r, Mbl np~HII1Manll1 ct>PaKI..III110 OP 1 , eo3-
HII1Kal0lli~X e pe3ynbTaTe ABOHHbiX aKTOB nepeAa4~ :mepr111111, paeHo~ 

30%, np1114eM 10% 1113 3Toro KOnll14eCTea OPfr np~XOA111TCH Ha AOn~ noe
pemAeH~i:i, B03HII1Kal0lli~X OT OTAenbHbiX aKTOB nepeAa4111 3Heprll1111, 
~ 20% o6ycnoenii1BaeTCH B3aii1MOAeHCTBII1eM 3TII1X aKTOB. C y4eTOM Tore, 
4TO np~ y -o6ny4eHII1~ e np111cyTcTe111~ HnnH. BbiXOA OP \r eo3pacTaeT 
e 2, 2 pa3a, 6yAeT eo3pacTaTb 111 AOnH OP1n, o6pa3YI0lli111XCR 1113 OP e 
pe3ynbTaTe ABYX aKTOB nepeAa4111 3Heprll1111. H nocKonbKY OA~H04H~e 
aKTbl nepeAa4111 3Heprll1~ npii1BOAHT K o6pa3oBaHII110 OP \r npll16nii13~TenbHO 
B 5% cny4aee/ 4/, a BKnaA OP{r, B03H111Kal0lliii1X ~3 ABYX aKTOB nepeAa4111, 
COCTaBnHeT 10%, TO B npii1CYTCTBII1~ HnnH MOmHO Om~AaTb yeenll14eHII1H 
ct>paK1..1111111 Qpil OT ABYX aKTOB nepeAa4111 AO CyMMapHOrO KOn~4eCTBa, 
paeHoro 10%·2,2+20%=42%. 

8/S/ noKa3aHO, 4TO BbiXOA npHMbiX ABYXHII1TeBbiX pa3p~BOB /n,[IP/ 
,[\HK ~ 3aBII1C~MOCTII1 OT KOHL!eHTPal..l~111 K111CnOPOAa B cpeAe 6yAeT 803-
pacTaTb MeAneHHee no cpaeHeH~IO c OP. AHanor~4HY~ 3ae~cii1MOCTb 

n,[IP OT KOHL!eHTpal..lll1111 K111CnopoAa MOmHO om111AaTb 111 B ycnOBII1HX Bn111HHII1H 
aHOKC1114eCKoro ceHcll16111nll13aTopa, nocKonbKY een1114111Ha napaMeTpa b, 
oTpamaiOlllero eepoHTHOCTb o6pa3osaHII1R OP 1 Ha OAHOI:i HII1TII1 ,[IHK, e 
aHOKC111111 COCTaBnHeT 0,015/ 4/, a B npii1CyTCTBII1111 aHOKC1114eCKOro CeH
c~6111nll13aTopa - 0,016. 

C y4eTOM onpeAeneHHbiX eenii14111H BbiXOAOB noepemAeHII1H ,[\HK MOmHO 
pacc4111TaTb paAII104YBCTBII1TenbHOCTb pa3Hb1X wTaMMOB E·coli 8 ycno-
8111HX Bnii1HHII1R aHOKC~4ecK~x ceHcll16111nll13aTopo8. Pe3ynbTaT~ TaKII1X 
~d~~CIU~ np~~C~CH~ B Taun. I. KaK MOmHO 8111AeTb, np111 y-oony4eH~II1 

8enii14111Hbl ct>aKTOpa 1113MeHeHII1R A03bl /ct>H,li/-Hall16onbw~e AnH rec--MyTaH
Ta. 3TO CBR3aHO C TeM, 4TO 8 npii1CYTCT8111111 HnnH 803pacTaeT B~XOA 
OPV. oKa3~8aiOlli~X cyllleCT8eHHoe 8nii1HHII1e Ha paA11104Y8CTB~TenbHOCTb 
rec--MyTaHTa, He cnoco6Horo K MeAneHHOMY BOCCTaH08neHII110. Y pol A-
MyTaHTa 8en~4111Ha ci>H,[I MeHbWe, TaK KaK aHOKCII14eCKII1e CeHCII16111nll13a
TOpbl CyllleCT8eHHO He 8nii1HI0T Ha CYMMapHbiH -S~XOA OP/ l< ,[\nR 1113ny-
4eHII1R c e~coKoi:i L 8 ycno8111RX Aei:icT8111R HnnH npo111cxoAII1T Hll18enll1po-
8aHII1e paA11104Y8CT8111TenbHOCT~ 8CeX paCCMaTpll1eaeMbiX WTaMMOB E·coli. 
KaK MOmHO 8111AeTb, AnH KneTOK A111KOro Tll1na 3Ha4eHII1R 063, Haii160nb
WII1e 8 aHoKCII14eCK111X ycno8111Hx, yMeHbWaiOTCH 8 npii1CYTCT8111111 HnnH. 3To 
06bRCHReTCR y8en1114eHII1eM 8biXOAa 3H3111MaTII14eCKII1X ,liP /3,[\P/ ,[\HK np111 
y -o6ny4eHII1111 8 ycnos111Rx 8nii1RHII1H HnnH, 4TO 8ne4eT 3a co6o~ 8o3-
pacTaHII1e 4y8CT8111TenbHOCTII1 KneToK K y -o6ny4eHII110/l/, HeKoTopoe 
noe~weHII1e 4YBCT8111TenbHOCTII1 K y-o6ny4eHII110 8 npll1cyTcT8111111 HnnH 
HafiniOAaeTCR 111 y rec--MyTaHTa. ,[\aHHOe o6CTOHTenbCT80 OfibRC
HReTCR 803pacTaHII1eM pon111 ct>nyKTYa1..1111i:1 3Heprll1111 1113ny4eHII1H no 4y8cT-
8111TenbHbiM M~KpOOfibeMaM KneTOK, 4TO npii180A111T K yMeHbWeHII110 8enii1-
4111H~ 063 1113ny4eHII1A AnH rec--MyTaHTa. 

PaccMOTP~M Aanee enii1RH~e cynb$r111AP111nbH~x paA111onpoTeKTOP08 Ha 
8biXOA noepemAeH111H ,[IHK e KneTKax np111 Aei:1CT8111111 1113ny4eHII1H, pa3nll14a~-
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~~xcR no L. KaK OTMeueHo e 11 ~ yKa3aHH~e coeA~HeH~R e K~cnopoAH~x 
ycnoe~Rx Hec~oco6H~ KOHKyp~poeaTb c MoneKynaM~ K~cnopoAa e npo
~ecce o6pa3oeaH~R nepe~uHbiX noepe>KAeH~H .[IHK np~ o6nyueH~~. ~ ~x 
np~CyTCTB~e 8 KneTKe He AOn>KHO np~BOA~Tb K CH~~eH~~ B~XOAa nep-
8~4HO ~HAY~~pyeMbiX noepe>KAeH~ii. B ycnoe~Rx >Ke a HoKe~~ ~x e~XOA, 
KaK MOIKHO OIK~AaTb, AOn>KeH yMeHbWaTbCR 3a C4eT 6onee 3$¢eKT~BHO
ro BOCCTaHOBneH~R Ha $~3~KO-X~M~4eCKOM ypOBHe. np~ AeHCTB~~ ~3-

nyueH~H C B~COKOH L TaK>Ke MOIKHO OIK~AaTb BOCCTaHOBneH~R Ha $~3~
Ko-x~M~ueCKOM ypOBHe noepe>KAeH~H, ~HAY~~pyeMbiX OA~H04HbiM~ aKTa
M~ nepeAa4~ 3Hepr~~ / 4/, t10A~<!>~~~pyeMOCTb noepe~AeH~H, B03H~Kai0-
~~X e pe3ynbTaTe ABOHHblx aKTOB nepeAau~ 3Hepr~~. e 3T~x ycno
B~Rx yMeHbWaeTCR. Cy~eCTBeHHOro ~3MeHeH~R BbiXOAa n.[IP .[IHK B yc
noe~RX en~RH~R aM~HOT~onoe no np~u~HaM, paccMoTpeHH~M e/ 4/, 
He OIK~AaeTCR. 

B/l/ M~ 06CY>KAan~ B03MOIKH~e eap~aHT~ MOA~$~Ka~~~ paA~04YBCT
B~TenbHOCT~ pa3HbiX WTaMMOB E • coli np~ y -o6nyueH~~ B ycnoB~RX 
AeHCTB~R r~noTeT~uecKoro paA~onpoTeKTopa, 3a~~THOe Aei1cTe~e 

KOTOporo pean~3yeTCR TOnbKO Ha YPOBHe nepB~4HbiX $~3~Ko-x~M~uec

K~X peaK~~i1. 3a~~THoe en~RH~e TaKoro ''aHoKc~uecKoro paA~onpoTeK
Topa" AOnlKHO npORBnRTbCR n~Wb np~ o6nyueH~~ KneTOK 8 ycnOB~RX 
aHOKC~~, np~ueM Ha~60nbW~H 3a~~THbiH 3$$eKT AOn>KeH ~MeTb MeCTO 
y pol A--MyTaHTa, MeHbW~H - y KneToK A~Koro T~na ~ Gam'-MyTaHTa, 
a Ha 4YBCTB~TenbHOCTb rec--MyTaHTa ero Bn~RH~e AOn>KHO 6~Tb M~
H~ManbH~M/l~ nocKOnbKY 8 K~CnOPOAH~X ycnOB~RX 4YBCTB~TenbHOCTb 
pa3HbiX WTaMMOB E • CO 1 i B np~CyTCTBI-1~ 11 aHOKC~4eCKOrO paA~OnpoTeK
Tnnrl11 HP nnn~Hrl MPHRThrR. RPnl-lU~Hrl K1 R ~TOM CnVuae OVfleT 803-
paCTaTb AnR KneToK pol A--MyTaHTa 1-1 He AOn>KHa MeHRTbCR AnR rec-
MYTaHTa. C yeen~ueH~eM L Ha6n~AaeTcR cH~>KeH~e K3 AnR ecex yKa-
3aHHbiX WTaMMOB E·coli /p~c. 1a/, np1-1ueM Hal-16onee pe3Koe CH~>KeHI-le 

xapaKTepHo AnR KneTOK pol A--MyTaHTa. B A1-1ana3oHe L> 100 K3B/MKM 
eeni-14~Ha K3 B 3TI-1X ycnoe~RX np~r.o~epHo pasHa 1 AnR ecex WTaMMOB 
E'coli. 

Ita p1-1c. 1 npeAcTaeneHbl TaK>Ke pe3ynbTaTbl pacueToe 3ae~ci-1MOCTI-1 

K3(L) AnR E·coli e o6~uHbiX ycnoe~Rx ~ e np~cyTCTBI-1~ aHoKc~uecKo
ro ceHc~61-1n~3aTopa. PacueT npoeeAeH np~-1 3HaueH!-1RX napaMeTpa 

HmJH I ir 3 /I/ K 1 A-- -X=NOPl NOPl = • aK MOIKHO B~AeTb, y po MyTaHTa xa 

paKTep 3ae~c~MocT~ K3(L) e o6~uHwx ycnoe~Rx ~ e np~cyTCTB~~ HnnH 
np~MepHO OA~HaKOB, OTMeuaeTCR ni-1Wb He6onbWaR CeHC~6~n~3a~I-1R Kne
TOK HnnH e A~ana30He Manwx 3HaueH~i1 L.KneTKI-1 lKe A~Koro T~na 
~ Gam' -MyTaHTa e~RBnR~T cy~ecTBeHHoe YMeHbWeH~e K3 e np~cyT
CTB~~ HnnH e o6nacT~ Man~x L • .[lnR AaHH~x wTaMMos xapaKTepHo 
OT4eTn~eoe nnaTO Ha KP~BOH K3(L) AO 3HaueH~H L ~10 K3B/MKM . .[InR 
rec--MyTaHTa o>K~AaeTCR "o6paTHWH 11 K3 e o6nacT!-1 L520 K3B/MKM, 
a np~ AanbHeAweM noewweH~~ L K3. 1. KneTKaM uvr--MyTaHTa TaK>Ke 
ceoiicTeeHHO npoReneHI-le "o6paTHoro" K3 np~ L ~ 10 K3B/MKM, KOTop~i1 
c B03pacTaHI-1eM L I-13MeHReTcR Ha nono>K~TenbH~ii K3 np~ L > 10 K3B/MKM. 
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PHc.I. 3aBHCHMOCTb K3 oT L y pa3-

HhlX MyTaHTOB E•coli B npHCYTCTBHH 
11 aHOKCH'IeCKOro pap;HOllpOTeKTOpa" 

/a/, B 06hl'IHhlX ycnOBHHX /6/ H B 

ycnOBHHX BnHHHHH aHOKCH'IeCKOrO 

CeHCH6HnH3aTopa /B/, llo OCH 

a6C~HCC: ITn3, K3B/MKM; no OCH 

opp;HHaT: BenH'IHHa K3. 

Pe3Koe naAeH~e 3ae~c~MOCT~ 
K3(L),xapaKTepHoe AnR pol A-
MYTaHTa, C POCTOM L 06DRCHReTCR, 
C OAHOH CTOPOH~, yeen~ueH~eM e~-
XOAa OP \' np~ nOBbiWeH~-t~ L ,c APY
roii - eo3pacTaH~eM $nyKTYa4~H 

B I 3Hepr~~ uaCT~~ no 4YBCTB~TenbHHM 
M~Kpoo6DeMaM KneToK. Oco6eHHOCT~ 

3ae~c~MOCT~ K3(L) AnR KneTOK 
A~Koro T~na ~ Gam'-MyTaHTa e o6-
nacT~ nnaTO MOryT 06DRCHRTbCR, 
eo-nepewx, eo3pacTaHI-1eM e~xoAa 
oP;r B o6nacT~ Man~x 3HaueH~H L, 
4TO np~BOA~T K cy~eCTBeHHOMY CH~
>KeH~~ K3, eo-eTop~x - ~3MeHeH~eM 

n~ueH~eM L -eo3pacTaHI-1eM B~XOAa 
n.[IP .[IHK . .[\nR n.[IP een~u~Ha K3 

n04T~ He MeHReTCR 8 np~CyTCTB~~ CeHC~6~n~3aTopa C B03pacTaH~eM 
L ~ COCTaBnReT -2/S/. np~4~H~, o6ycnoen~Ba~~~e B03H~KHOBeH~e 
"o6paTHoro" K3 y uvr--MyTaHTa e o6nacT~ H~3K~x 3HaueH~A L,M~ 
paccMOTpen~ paHee/ 11• YMeHbWeH~e "o6paTHoro" K3 c poe ToM L o6DRc
HReTcR B03pacTaH~eM $nyKTya~~H 3Hepr~l-1 uaCT~~ no 4YBCTB~TenbH~M 
M~Kp006DeMaM KneTOK ~ noBbiWeH~eM BbiXOAa n.[IP ,l\HK, He MOA~$~4~pye
MbiX HnnH. 

nocKonbKy c eo3pacTaH~eM L een~u~Ha K3 cH~>KaeTcR ~. KaK Mo>K
Ho OIK~AaTb, YMeHbWaeTCR Bn~RH~e aHOKC~4eCK~X CeHc~6~n~3aTOPOB, 

npeACTaBnReT HHTepec cpaBH~Tb xapaKTep ~3MeHeHHR MOA~$H~~py~ero 
enHRH~R o6oHx $aKTopoe c eo3pacTaH~eM L. Ha p~c.2a npeACTaeneHw 
pe3ynbTaT~ pacueTOB 3aB~CHMOCT~ een~u~Hbl CeHCH6HnH3~PY~~ero 3$
$eKTa OT een~u~H~ K3 AnR pa3H~x WTaMMOB E·coli npH AeHCTBH~ ~3-
nyueH~A c Pa3HoA L • .[\nR rec--MyTaHTa no Mepe yMeHbWeH~R K3 c 
B03pacTaH~eM L B OA~HaKOBOH CTeneHH CH~>KaeTCR ~ MOA~$~~~py~~ee 

enHRH~e aHoKc~uecKoro ceHc~6HnH3aTopa. AHanorHuHaR HanpaeneH
HOCTb xapaKTepHa ~ AnR KneTOK AHKOrO T~na. Y KneTOK >Ke pol A-
MyTaHTa c yeenHueH~eM L MOAH$~~Hpy~ee AeAcTBHe ceHcH6HnH3aTopa 
/xoTR ~ He6onbwoe no a6con~THOA een~u~He/ npoRenReTCR H npH 
6onee B~COKHX L,e TO >Ke epeMR K3 pe3KO cH~>KaeTCR. XapaKTep no-
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Puc.2. 3aBHCHMOCTb 3~eKTHBHOCTH 

MOAH¢H~upyro~ero BITHHHHH aHOKCH
qecKOro ceHcu6HITH3aTopa /a/ H 
3a~THoro Aei'rcTBHH "perrapa~HOH
Horo paAHOIIPOTeKTOpa" /6/ OT ae
JIHqHHbl K3 y pa3HbiX mTaMMoB 
E·coli rrpu AeHCTBHH H3JiyqeHHH 
c pa3HOI':J: L. CTpeJIKaMH rroKa3aHbi: 

L = 2 K3B/MKM, 2 - L = 
8 K3B/MKM, 3 - L =20 K3B/MKM, 

4 - L = 50 K3B/MKM. IIo ocu 
a6c~ucc: aenuquHa K3 /a - rrpu 
~~=I HaqarrbHOe YCJIOBHe COOTBeT
CTByeT aHOKCHH; 6 - IIPH ~~=I 
HaqarrbHOe yCITOBHe COOTBeTCTByeT 
HOpMaiTbHOH OKCHreHa~HH/; IIO OCH 
OPAHHaT: aerruquHa $~ a rrpucyT
CTBHH CeHCH6HITH3aTopa /a/, ae
JIHquHa ¢Yll B rrpHCYTCTBHH paAUo
rrpoTeKTOpa. 

ny4eHH~X 3aB~C~MOCTe~ MO~eT 06bHCHHTbCH cneAY~~~M~ np~4~HaM~. 
Bo-nepa~x, c aoapacTaH~eM L yaen~4~BaeTCH a~XOA nepa~4H~x noa
pe~AeH~~ AHK a peaynbTaTe ABO~H~x aKTOB nepeAa4~ 3Hepr~~. ~ ceH
c~6~n~aaTop C 60nbWO~ BepOHTHOCTb~ MO~eT $~KC~pOBaTb 3T~ C06bl-
.......... ~ ()pir D ...... _ ... _...., ..... ,,,, ................... ,.,, ..... ,, .......... T .... .-..- ..... -.- .... - ......... ....,.,..,,,,._.,,_,,,.,. 

1 __ ..., ..................... ,- J ........ , ...................... -. ~ OJ ....... t"" ................. '+'"'J'"'J ............. . 

3Hepr~~ 4aCT~~ no 4YBCTB~TenbH~M M~KP006beMaM KneTOK, 4TO np~
BOA~T K 6onee pe3KOMY CH~~eH~~ ~X 4YBCTB~TenbHOCT~ C noB~WeH~eM 
L np~ 6onbW~X een~4~Hax o-1 • B-TpeTb~X, AnH KneTOK A~Koro T~na 

0 

c yaen~4eH~eM L B03pacTaeT B~XOA nAP, He MOA~¢~~~pyeM~X ceHc~-
6~n~3aTOPOM. 

TaK ~e, KaK ~ a cny4ae aHOKC~4ecKoro ceHc~6~n~aaTopa, npeA
cTaanHeT ~HTepec paccMoTpeH~e aonpoca o TOM, KaK~M o6paaoM 6yAeT 
~3MeHHTbCH 3¢¢eKT~BHOCTb aa~~THoro Ae~cTa~H npoTeKTopa, an~H~-

~ero Ha ¢epMeHTaT~BHY~ penapa~~~ 1~. cneADBaTenbHO, aa~~~a~-

~ero B K~CnOPOAH~X ycnOB~HX/ B 3aB~C~MOCT~ OT MOA~¢~~~py~~ero 
sn~HH~H aHoKc~~ np~ pa3H~x aen~4~Hax L. KaK MO~Ho B~AeTb ~3 
p~c.2, AnH KneToK A~Koro T~na c yMeHbWeH~eM aa~~THoro an~HH~H 
aHOKC~~ np~ aoapacTaH~~ L OTMe4aeTcH ~ cH~~eH~e aa~~THoro Ae~

CTB~H paA~OnpoTeKTOpa. 110A~<)l~~~pyiO~ee Bn~HH~e ''penapa~~OHHOrO 

PaA~onpoTeKTopa" a o6nacT~ Man~x L yMeHbwaeTCH c aoapacTaH~eM 
LHeCKOnbKO MeAneHHee, 4eM 3a~~THOe Bn~HH~e aHOKC~~. np~ Aanb
He~weM ~e yaen~4eH~~ L,nOCKOnbKY B03pacTaeT B~XOA nAP AHK, 
Ha6n~AaeTCH 6onee 6~cTpoe cH~~eH~e aa~~THoro an~HH~H paA~onpo
TeKTopa, 4eM aa~~THoro Ae~cTa~H aHOKC~~. TeopeT~4ecKaH aaa~c~

MOCTb aen~4~Hbl K3 OT L a np~cyTCTB~~ paA~onpoTeKTopa npeAcTaa
neHa Ha p~c.3. Pac4eT npoaeAeH AnH KneToK A~Koro T~na a npeAno
no~eH~~. 4TO MexaH~3M aa~~THoro Ae~cTB~H paA~onpoTeKTopa pean~-
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PHc. 3. 3aBHCHMOCTb K3 OT L y Kne
TOK AHKOrO THOa B OpHCYTCTBHH 
"aHOKCH'IecKoro PaAHOnpoTeKTopa" 

/J/, B 06hl'IHhlX yCJIOBHHX /2/ H B 

npHCYTCTBHH "penapa~HOHHoro PaAHO

npoTeKTopa" /3/, llo OCH a6c~HCC: 

nTI3, K3B/MKM; no OCH OPAHHaT: 

BeJIH'IHHa K3. 

Jn 3, .....,_ 

3yeTC~ nH60 TOnbKO Ha YPOBHe ~H3HKO-XHMH4eCKHX peaK~HH, nH60 
Ha ypoeHe ¢epMeHTaTHBH~x npo~eccoe penapa~HH AHK. KaK MOmHo eH
AeTb, K3 e npHCYTCTBHH "aHOKCH4ecKoro" paAHOnpoTeKTOpa" pe3KO 
B~pameH npH AeHCTBHH H3ny4eHHH C Mano.:1 L H Ha060pOT, npOTeKTOP, 
pa6oTa~HH Ha ypOBHe ~epMeHTaTHBHOH penapa~HH, CHHmaeT eenH4HHy 
K3. C B03pacTaHHeM L npoHCXOAHT naAeHHe eenH4HH K3 eo ecex 
paccMOTpeHH~x cny4a~x. 

B paMKax pa3BHT~x MOAenbH~x npeACTaeneHHH npoeeAeM Aanee co
nocTaeneHHe TeopeTH4eCKHX H 3KcnepHMeHTanbH~xl 6 / AaHH~x. Kaca~
~Hxc~ paAH03a~HTHOrO BnH~HH~ ~-MepKanT03THnaMHHa Ha B~mHBaeMOCTb 
6aKTepHH E·coli npH AeHCTBHH H3ny4eHHH c pa3HOH L. KaK MOmHo 
BHAeTb H3 Ta6n.2, 3a~HTHOe AeHCTBHe npoTeKTOpa, pe3KO e~pameH
Hoe npH y-o6ny4eHHH KneTOK, npaKTH4eCKH HC4e3aeT C B03pacTa
HHeM L. CneAyeT OTMeTHTb xopowee cooTBeTCTBHe 3KcnepHMeHTanbH~x 
H TeopeTH4eCKHX AaHH~X, nony4eHH~X Ha OCHOBaHHH MOAenH. 

TaKHM o6pa30M , M~ paCCMOTpenH OCHOBH~e 3aKOHOMePHOCTH peanH-
3a~HH K3 e ycnoeH~X enH~HH~ MOAH$H~HPY~Hx ~aKTopoe npH AeHcT
BHH H3ny4eHHH C pa3HOH L. Ha OCHOBaHHH H3nomeHHOrO MOmHO CAenaTb 
B~BOA o TOM, 4TO xapaKTep aaeHCHMOCTH K3(L) e npHCYTCTBHH paAHO
MOAH~HKaTopoe B 3Ha4HTenbHOH CTeneHH onpeAen~eTC~ penapa~HOHH~M 
reHOTHnOM KneTKH. C y4eTOM 3TOrO MOmeM nepeHTH K paCCMOTpeHH~ 
ponH 6anaHCa CHCTeM penapa~HH KneTOK E•coli B HX paAH04YBCTBH
TenbHOCTH. 
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