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r~nOTe3Y 0 TOM, 4TO MYTa6~nbHOCTb - Ben~4~Ha nepeMeHHa~ ~ 

3aB~C~T OT ycnoB~~ BH'WHe~ CpeA~, BnepB~e c~opMyn~poBan~ Kep
K~C/8,9/ ~ n06aWeB/ 11 60nee 40 neT Ha3a~. C~CTeMaT~4eCK~e ~C
cneAOBaH~~ TaK~X ~BneH~~ Ha4an~ nO~Bn~TbC~ 15 neT Ha3aA B pa
60Tax, nOCB~~eHHbIX reHeT~4eCK~M 3~~eKTaM A~c6anaHca nynoB HyK
neOT~AOB/34/. 

B xOAe ~ccneAOBaH~~ TeMnOB cnoHTaHHoro peBepT~pOBaH~~ ayK
COTPO~H~X no aAeH~HY APomme~ M~ 3aMeT~n~, 4TO TeMn nOKycHoro 
peBepT~pOBaH~~ c~nbHO 3aB~C~T OT KOH~eH~pa~~~ aAeH~Ha B· n~Ta
Te?bHO~ cpeAe, 4acTOTa me cynpeccopH~X peBepc~~ n04T~ nocTO~H

Ha 5,10/. AHanor~4Ho, 4aCTOTa cnoHTaHHo~ peBepc~~ K npoToTpO~
HOCT~ no ne~~~HY y aYKcOTPO~H~X no ne~~~HY ~ n~3~HY APomme~ 

3aB~C~T OT KOH~eHTpa~~~ ne~~~Ha, a 4aCTOTa peBepc~~ n~3~HOBoro 

reHa np~ 3TOM He MeH~eTc~/15/. 
nOAo6Hoe ~aneH~e MomeT 6~Tb pe3ynbTaToM ceneKT~BHoro npe

~My~ecTBa aYKcOTpO~OB .HaA npOTOTpo~aM~/18/ ~n~ pa3HocT~ CKO
pOCTe~ pocTa/ 39/. Ho B HaweM cny4ae nOAo6H~e np~4~H~ Morh~ 
6~Tb ~CKn~4eH~. r~nOTe3a A~c6anaHca npeAweCTBeHH~KOB aHK TaKme 
He 06b~CH~eT 06Hap~meHH~X 3~KOHOMepHOCTe~, nOCKonbKY B cny4ae 
C ne~~~HOM A~c6anaHC He C03AaBanc~/15/. 

6n~me Bcero K 3T~M ~aKTaM CTO~T CTapoe Ha6n~AeH~e KnaB~~ 

nbe/ 24,51/. MYTa~~~ B reHe ad3 APomme~ np~BoA~T K aYKCOTpO~HO
CT~ ~ no aAeH~HY ~ no r~CT~A~HY. B A~nno~AH~X KneTKax r~cT~A~H 

~Hr~6~pyeT KOHBepc~~ MyTaHTHoro reHa, np~BoA~~y~ K npOTOTpO~
HOCT~ no 060~M MeTa6on~TaM Inp~ 3TOM He Bn~~eT Ha TpeOH~HOB~~ 

reH/. Ho B HaweM cny4ae pe4b ~AeT He 0 KOHBepc~~, a 0 reHHO~ 

MYTa~~~ IMbl pafio'r ana C rannO~AHblM~ KneTKaM~, ~ C M~cceHC-MY
~ 

TaL.(~~M~/. 

np~ nonsrrxe KaK-TO 06b~CH~Tb 3TOT ~eHOMeH, B03H~Kna ~ raxaa 
'r~nOTe3a: ~36~TOK HeKOToporo MeTa6on~Ta B cpeAe nOAaBn~eT aK

/' 

T~BHOCTb Tex reHOB, XOTop~e Y4aCTBY~T B C~HTe3e AaHHoro MeTa
60n~Ta. AKT~BHble me reH~ MYT~PY~T 60nee 4aCTO,· 4eM Hepa6oTa~
~~e/ 5,10/ . 

r~noTe3a 3BY4~T 3aMaH4~BO ~ npaBAonoAo6Ho. Ecn~ OHa .BepHa, 
.3TO 3aTpar~BaeT W~POK~~ Kpyr reHeT~4eCK~X ~ 3Bon~~~OHH~X npo6
neM. Ho ee nOKa He YAanOCb nOATBepA~Tb HenocpeACTBeHH~M~ 3KC
nep~MeHTanbH~M~ AaHH~M~. n03TOMY M~ nO~CKan~ B n~TepaType Bce 
TO, 4TO KaKoe-TO OTHoweH~e K 3TOMy Bonpocy:~MeeT 
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- aaB~C~MOCTb aKT~BHOCT~ reHOB OT BHeWHe~ cpeAw;
 
- paan~4~~ MemAY pa60Ta~~~M~ ~ Hepa6oTa~~~M~ reHaM~ /B KOH

$opMa4~~, B X~M~4eCK~X MOA~$~Ka4~~x ~ T.A./; 
- Bn~~H~e aKT~BHOCT~. reHa Ha 4YBcTB~TenbHOCTb AaHHoro y4a

CTKa ~HK ~ Ha npoTeKa~~~e Ha He~ APyr~e npo4eccbl /penapa4~~, 

penn~Ka4~~, •.• /; 
-	 HaMeK~ Ha CB~ab MYTa4~~ C aKT~BHOCTb~ reHOB. 

H35~TOK KOHE4Horo npO~YKTA 

nO~ABnRET AKTHBHOCTb $EPMEHTA/rEHA 

3TO	 - AaBHO ~ TBepAO YCTaHoBneHHw~ $aKT An~ p~Aa reHOB. 
6onbwa~ KOH4eHTpa4~~ KaKorO-TO MeTa6on~Ta BwaWBaeT B KneT

Ke ~aMeHeH~~, HanpaBneHHwe Ha YMeHbweH~e ero KOH4eHTpa4~~. 

HaMeHeH~~ MoryT 6WTb 4~CTO 6~ox~M~4eCK~M~ ~n~ me reHeT~4eCK~
M~. np~MepOB TOMy MHomeCTBO o 3AeCb MW np~BoA~M n~Wb HeKOTO
pwe, B OCHOBHoM OTHoc~~~ec~ K APom~aM ~ K TeM reHaM, C KOTO
PWM~ MW pa60Tan~. 

npOAYKT 6~ox~M~4eCKO~ peaK4~~ Mo~eT ~Hr~6~poBaTb $epMeHT, 
ero npo~aBOA~~~~. MHoro TaK~X np~MepoB MomHo Ha~T~ B n~60~ 

KH~re no K~HeT~Ke $epMeHToBo 
50nee BWCOK~~ YPoBeHb perynH4~~ 6~ox~M~4ecKo~ aKT~BHOCT~ 

KneTK~ COCTO~T B TOM, 4TO. MeTa6on~T ~Hr~6~pyeT nepBW~ $epMeHT 
/~n~ OA~H ~a nepBWX/ CBoero nYT~ 6~OC~HTeaa. Hanp~Mep, Y APom
me~ aAeH~H /60nee T04HO, AM<t>/ ~Hn16~PyeT $pn$-aM~AOTpaHC$epa

ay, ~Bn~~~y~c~ nepBWM $epMeHTOM nYT~ 6~OC~HTeaa nYP~HOB/63/. 
T04HO TaK me ne~4~H ~Hr~6~pyeT ¢epMeHT a-~aonpon~nManaTC~H
Taay, KOTopa~ ~Bn~eTC~ nepBWM ¢epMeHTOM nYT~ 6~OC~HTeaa ne~

4~Ha/64/. 

06bl4HO nocrie CB~ab'B.aH~~ cyfic rpa r a KOMnneKC ¢epMeHT - cy6
CTpaT 60nee cTa6~IleH, 4eM CB06oAHW~ ¢epMeHT. TaK KaK np~ 

YMeHbweH~~ aKT~BHOCT~ nepBoro ¢epMeHTa MeTa6on~4eCKoro nYT~ 

OCTanbHwe ¢epMeHTW 6YAYT n~weHW CBO~X cy6cTpaTOB /npOAYKTOB 
npeAweCTBY~~~X peaK4~~/, TO TeM caMWM OH~ ner4e paapywa~Tc~, 

~X Kon~4eCTBO YMeHbwaeTC~, ~ MeTa6on~4eCK~~ nYTb e~e 60nbwe 
aaTopMam~BaeTC~. TaKoe nonomeH~e Hp6n~naeTC~ Ha nYT~ 6~OC~H

•	 Teaa nYP~HOB Y APomme~. $epMeHTW AHP-Kap60KC~Ila3a ~ CAHKAP
C~HTeTa3a B OTCYTCTB~e CBO~X cy6cTpaTOB nOABepra~TC~ nOBwweH
HO~ npOTeon~T~4eCKO~ AerpaAa4~~. K CH~meH~~ KOH4eHTpa4~~ 3T~X 

cy6cTpaTOB np~BoA~T BWCOKa~ KOH4eHTpa4~~ aAeH~Ha B KynbTypanb
HO~ cpeAe/3,13/. nOA06HWM 06paaOM ~BeIl~4eH~e BHYTp~KneT04HO
ro nyna ne~4~Ha np~BoA~T ~ B03paCTaH~~ in vivo cTa6~nbHOCT~ 

¢epMeHTa a-~30npon~nManaTC~HTaa~ /nepBoro ¢epMeHTa 6~OC~HTe
aa ne~4~Ha//22/. 

Ha6wTOK MeTa6on~Ta MomeT np~BOA~Tb K CH~meH~~ aKT~BHOCT~ 

¢epMeHToB nYT~ CBoero 6~OC~HTeaa He TonbKO ~Hr~6~py~ ¢epMeHT, 
HO ~ nyTeM penpecc~pOBaH~~ reHOB, ~X KOA~PY~~~X. TaK, y APom
me~ ~a6WTOK aAeH~Ha penpecc~pyeT reH ADE4, KOA~PY~~~~ nepBW~ 

¢epMeHT nYT~ 6~OC~HTeaa nYP~HOB -¢pn¢-aM~AOTPaHc¢epaay/37/. 
3Ta penpecc~~ npo~CXOA~T Ha YPOBHe TPaHCKP~n4~~/S3/. np~CYTCT
BY~~~~ B cpeAe Ile~4~H penpecc~PyeT reHbl LEU1 ~ LEU2 /~X npo
AYKTW: $epMeHTW a-~aonpon~nManaT~30Mepaaa ~ 0-~30npon~nManaTA~

r~APoreHaaa/16,64/, Aame KorAa reH LEU2 nepeHeceH Ha APyry~ 

.. XPOMOCOMy/ 44/. 
Cy~eCTBY~T KOMnneMeHTapHwe K BwweynoM~HYTWM cxeMW perynH

4~~ KOH4eHTpa4~~ MeTa6on~TOB B KneTKe: MeTa6on~T MomeT aKT~B~

pOBaTb ¢epMeHT, pac~ennq~~~~ ero caMoro, ~/~n~ MomeT Aepenpec
c~poBaTb reHw, KOA~py~~~e ¢epMeHTw, ~cnonb3y~~~e 3TOT MeTa6o
n~T B Ka4eCTBe cy6c1paTa. np~MepoM TaKo~ peryn~4~~ ~Bn~eTCH 

naKToaHw~ onepOH Escherichia col i: naKToaHW~ penpeccop Haxo
A~TC~ nOA KOHTponeM He6onbwo~ yrneBoAHo~ MoneKyIlw anIlonaKT03w, 
KOTopa~ 06paayeTc~ B KneTKe B np~CYTCTB~~ naKT03bl. TaK~M 06pa
aOM, 6aKTep~~ npo~aBoA~T ¢epMeHTW, He06xOA~Mwe An~ pac~enne

H~~ naKT03W, TonbKO TorAa, KorAa B KneTKe np~CYTCTByeT naKTo
aa/l, CTP.203/. 

KpOMe TaKO~ cne4~¢~4eCKO~ peryn~4~~, cy~ecTByeT TaK~e "06
~a~ peryn~4~H'I, KorAa BWCOKaH KOH4eHTpa4~H KaKoro-TO MeTa6o
n~Ta Bn~HeT He TonbKO Ha CBO~ nYTb 6~OC~HTe3a, HO ~ Ha HeKO
Topwe APyr~e MeTa60n~4eCK~e nYT~. RPK~M np~MepOM TaKO~ perynH
4~~ HBn~eTCH KOOPA~Ha4~~ nYTe~ 6~OC~HTeaa aM~HOK~CIlOT y APom

If	 
me~/40/. ~pyr~M np~MepOM TaKoro pOAa peryn~4~~ ~Bn~eTC~ KaTa
60n~4eCKaH penpecc~~, aAanT~py~~aH ¢epMeHTaT~BHY~ C~CTeMY K 
3HepreT~4eCK~ Ha~60~ee BblroAHOMY ~cnonb30BaH~~ ~CT04H~KOB yr
nepoAa: ~CT04H~K~ yrnepoAa, KOTopwe MoryT 6~Tb AerpaA~pOBaHW 

nyTeM npOCToro rIl~Kon~3a /Hanp., rn~K03a/, penpecc~pY~T C~HTe3 

¢epMeHTOB, CB~3aHHWx C ~cnonb30BaH~eM MeHee BwroAH~X ~CT04H~

KOB yrnepOAa/ 79/. 
AKT~BHOCTb reHa, nO-B~A~MOMY, MomeT ~MeTb TP~ YPOBH~: nOIl

HOCTb~ penpecc~pOBaHH~~ reH; Hepenpecc~pOBaHHW~, HO ~ He 3KC
npecc~pOBaHH~~ reH' ~, HaKOHe4, aKT~BHO 3Kcnpecc~pyeM~~ 

reH/ 49; I, CTP.27Si. H3BeCTHO TaKme, 4TO KOHTponb C~HTe3a 6eIl
Ka MomeT npo~CXOA~Tb Ha ypoBHe TpaHCKp~n4~~ ~n~ TPaHcnH4~~/68/, 
a y 3YKap~qT TaKme Ha ypoBHe npo4ecc~Hra, TpaHcnopTa ~ Aerpa
Aa4~~ MPHK!I, cTp.261/. Cy~eCTBY~T ~ APyr~e nYT~ KOHTpon~ 3KC

• npecc~~: TpaHCIloKa4~~ reHa B aKT~BHO TpaHCKp~6~pyeMY~ 06naCTb 
reHOMa, KaK, Hanp~Mep, An~ reHa T~na cnap~BaH~R y APomme~/69/, 
~n~ reHoB aHT~Ten B n~M¢04~Tax/61/; ~Il~ peryn~pyeMaH CMeHa 
a-$aKTOpa, ~ TeM caMWM ~aMeHeH~e npOMOTOPHO~ cne4~$~4HOCT~ 

nOIl~Mepa3~/70/. 
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~3 3T~X MeXaH~3MOB TpaHcnR~~R TOme nOABepmeHa ~Hr~6~pOBa
H~~ CBO~M npoAyKTOM: Y E. col i p~60coManbH~~ 6enoK Ll ~Hr~6~

pyeT TPaHcnR~~~/MPHK, C4~TblBaeMoro C Toro reHa, rAe 3an~caH 

KOA 3Toro 6enKa 77/ /6enoK np~coeA~HReTCR K 5'-KOH~y cBoe~ 
MPHK/l, cTP.146//. 

AKT~BHOCTb ~ KOH¢OPMAU~~ rEHA 

np~ pa60Te reHa /np~ ero TpaHcKp~n~~~/ AHK AonmHa B onpeAe
neHHOM CM~cne pacKp~TbCR, CTaTb AocTynHo~ AnR ¢epMeHToB TpaH \" 

CKp~n~~~. n03TOMY KOH¢opMa~~R TpaHcKp~6~pyeMoro, aKT~BHoro 

Y4aCTKa reHOMa 6YAeT OTn~4aTbCR OT KOH¢opMa~~~ oCTanbHo~ 
AHK/72; 6, cTp.192; 1, cTP.271/ 

Q 

nepBoe AOKa3aTenbCTBO OTn~4~R CTPYKTYP~ aKT~BH~X reHOB OT 
CTPYKTYP~ HeTpaHCKp~6~pyeM~x reHOB 6~no nony4eHo C nOMO~b~ Aeo
Kc~p~60HYKnea3~-r /AHa3~-!/. OKa3anocb, 4TO TpaHcKp~6~pyeM~e 

reH~ 60nee 4YBCTB~TenbH~ K aTaKe AHa30~-I, 4eM HeTpaHcKp~6~py
eM~e/30, 71/. np~ 3TOM ~ TpaHcKp~6~pyeMaR, ~ HeTpaHCKp~6~pye

MaR H~T~ AHK pac~ennR~TcR/71/. Ho 4YBCTB~TenbHOCTb 3Ta He CBR
3aHa C aKTyanbHo npOTeKa~~e~ TpaHCKp~n~~e~, a xapaKTep~3yeT 

TpaHCKp~n~~OHH~~ nOTeH~~an AaHHO~ KneTK~: reH~, KOTop~e Tpa~

CKp~6~pY~TCR B ~HTep¢a3e, 60nee 4YBCTB~TenbHbl K aTaKe AHa30~-I 

Aame B MeTa¢Q3e/ 33, 73/. nocne TeMnepaTypHoro WOKa y AP030¢~nbl 
B~~4a~TCR HOB~e reH~ ~ B~Kn~4a~TCR Te, KOTop~e 6~n~ aKT~BH~ 

AO lliOKa. Ho ~x AHa3a-1-4YBcTB~TenbHocTb He MeHReTcR/19/_ 60nee 
Toro, rn06~HoB~e reH~ 3P~TPO~~TOB KYP~~~ coxpaHR~T 4YBCTB~Tenb

HY~ KOH¢opMa~~~ ~ BO B3pocno~ OC06~,KorAa C~HTe3 PHK yme npe
KPaT~ncR/jl/. ECTecTBeHHo, 4TO TaKaR 4YBCTB~TenbHOCTb He 3aB~-' 
C~T OT Toro, C KaKO~ 4aCTOTO~ TpaHCKp~6~pyeTcR reH/31/. 4YB
CTB~TenbH~e 06naCT~ C 60nbWO~ T04HOCTb~ COOTBeTCTBY~T aKT~BH~M 

reHaM: Aame coceAH~e reHbl pa3n~4a~TCR no 4YBCTB~TenbHOCT~, 

ecn~ OA~H ~3 H~X TpaHCKp~.6~pyeTcR, a APyro~ HeT: AHa3a-I-4YB
CTB~TenbHaR KOH¢opMa~~R CBR3aHa C np~cYTcTB~eM onpeAeneHH~x 

6enKoB /~3 rpynn~ 6enKoB B~~OKO~ nOA~~mHocT~ ,HMG-14 ~ HMG-17/. 
np~ penn~Ka~~~ 4YBcTB~TenbHaR KOH¢~rypa~~R nepeAaeTcR 3aHOBO 
c~HTe3~poBaHHo~ AHK/32/. 

3T~ aKT~BH~e reH~ TaKme HeAoMeT~n~poBaH~, ~ 4aCTO cOAepmaT 
AHa3a-r-cBepx4YBcTB~TenbH~e ca~T~ /rAe AHa3a-I MomeT B~3BaTb 

ABYH~TeBo~ pa3P~B//38, 59/. Y AP030¢~n~ AHa3a-l-cBepx4YBcTB~
TenbH~e ca~T~ pacnonomeH~ y 5'-KOH~OB reHOB TeMnepaTypHoro WO
Ka, ~ MoryT npeACTaBnRTb c060~ ca~T~ Y3HaBaH~R AnR perynRTop
H~X MOneKyn/ 74/. E~no TaKme nOKa3aHO, 4TO nepB~~ HaAPe3 
AHa30~-t B 25 pa3 4a~e np~XOA~TCR Ha aKT~BH~~ reH/78/. 

K co~aneH~~, y APomme~ HeT pa3n~4~~ B 4YBCTB~TenbHOCT~ K 
AHa3e-I /T.K. npaKT~4eCK~ BeCb reHOM TpaHcKP~6~pyeTcR//27/. 

nOTeH~~anbHO a~T~BH~~ xpOMaT~H ceneKT~BHO 4YBCTB~TeneH TaK
me K AHa3e-rl/20.36/~ K M~KPOKOKKOBO~ HYKnea3e/ 17,58,60,62/. 

ConRHoe ¢paK~~OH~pOBaH~e Tome pa3n~4aeT aKT~BH~e ~ HeaKT~B

H~e reH~: HYKneOCOM~, paCTBop~M~e np~ H~3K~X KOH~eHTpa~~RX CO
n~, OKa3~Ba~TCR 06oraieHH~M~ TpaHCKp~n~~OHHO-KOMneTeHTH~M~ no-
cneAOBaTenbHOCTRM~/62 . ' 

Ha6n~AaeMaR B M~KpOCKon KapT~Ha A~CKOB B non~~eHH~X XpOMO
COMax AP030¢~n~ B pa3H~X n~H~RX, TKaHRX ~n~ cTaA~RX pa3B~T~R 

Bapb~pyeT napannenbHO C TpaHCKp~n~~OHHO~ aKT~BHOCTb~ KneTOK: 
AeKOHAeHc~pOBaHH~e Y4aCTK~ COOTBeTCTBY~T aKT~BHOMY xpOMaT~

Hy/4/ 0 JlK03¢¢~~~eHT ynaKoBaHHOCT~11 AHK /packing rat iol r aiose 
B~we AnR HeTpaHcKp~6~pyeMoro xPoMaT~Ha/29/. 

B B~60pe aKT~BHo~ ~n~ HeaKT~BHO~ KOH¢opMa~~~ BamHY~ ponb 
~rpa~T XpOMOCOMHble 6enK~. r~CTOH H6 pacnonomeH npe~My~ecTBeHHO 

B aKT~BH~X Y4aCTKax xpOMaT~Ha ¢open~/48/. y AP030¢~n~ np~ ~~e
peHHo~ TpaHcKp~n~~~ YAanReTCR C AHK r~CTOH Hl, a np~ ~HTeHC~B

HO~ TpaHcKp~n~~~ - Bce r~cToHbl, 4TO np~BOA~T K AeKOMnaKT~3a
~~~ AHK/12/. A06aBneH~e onpeAeneHHo~ ¢paK~~~ Her~CTOHOB~X xpo
MOCOMH~X 6enKoB ~3 S-¢a3H~x HeLa KneTOK K A~ccO~~~poBaHHoMY 

npenapaTy XPOMOCOM Henpon~¢~p~py~~~x KneTOK 4enOBeKa ~n~ M~W~ 

AenaeT r~CTOHOB~e reH~ AocTynH~M~ AnR TpaHcKP~n~~~/67/. 
Ha rono~ B~PYCHO~ AHK TpaHCKp~n~~R in vitro ~AeT B 06paTHoM 

HanpaBneH~~, 4eM Ha HYKneonpOTe~He ~n~ in vivo/ 42/. C APyro~ 
CTOPOHbl, Mapyw~re/54/ Ha~en, 4TO TpaHCKp~n~~R ~AeT xyme, ecn~ 
TeMnnaTOM RBnReTCR xpOMaT~H, 4eM Ha n~weHHO~ 6enKoB AHK. K yBe
n~4eH~~ TpaHCKp~n~~~ np~BoA~T TaKme a~eT~n~pOBaH~e r~CTOHOB. 

Ho B KneTKe T~MnnaTHo-aKT~BHaR 4aCTb xpOMaT~Ha He 060ra~eHa 

a~eT~n~poBaHH~M~ r~CTOHaM~. Mapyw~re np~xoA~T K B~BOAY, 4TO 
TpaHcKp~n~~~ reHa BKn~4aeT APyro~ MexaH~3M, a a~eT~n~poBaH~e 

r~CTOHOB peryn~pyeT TpaHcKp~n~~~.CKOpOCTb 
CYnepcn~pan~3a~~R TaKme np~4acTHa K nOAAepmaH~~ aKT~BHo~ 

KOH¢opMa~~~. B E. col i CKOPOCTb in vitro TpaHCKp~n~~~ 60nbwe, 
ecn~ B Ka4eCTBe TeMnnaTa ~cnonb3yeTcR cynepcn~pan~30BaHHaR 

AHK, 4eM B cny4ae pacnneTeHHo~ AHK/35/. y AP030¢~n~ AnR TpaH
CKp~n~~~ He06xoA~MO nOCTORHHoe np~CYTCTB~e Tono~30Mepa3bl-' I. 
A B 3P~TpO~~Tax KYP~~~ reH~ a-rn06~HoB nOTepR~T CBO~ AHa3a-!
4YBcTB~TenbHocTb, ecn~ A06aB~Tb HOB06~0~~H, RBnR~~~~cR ~Hr~6~

TOPOM Tono~30Mepa3~-1 ,/57/. 
Ha AP030¢~ne TaKme 6~no nOKa3aHo, 4TO Z-AHK HaxoA~TCR B 

TpaHCKp~n~~OHHo-aKT~BH~X Y4aCTKax AHK, HO He BO Bcex TaK~X 

'Y4aCTKax/ 47/ • 
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AKH1BHOCTb rEHA 
~ CTAD~nbHOCTb rEHA/KnETKH 

Ecn~ np~ TpaHCKp~n~~~ reH np~H~MaeT cne~~¢~4eCKY~ KOH¢OP
Ma~~~, KaK 6~ paCKp~BaeTC~, TO OHa AonmHa nO-~HOMY pear~pOBaTb 

TaKme Ha paaHo06paaH~~ BHeWH~e BoaAe~CTB~~, He TonbKO Ha yme 
ynoM~HYTY~ HYKneaaHY~ araxy , Pa60Ta~1ll~~ reH MO>KeT 6blTb 60nee 
~n~ MeHee 4YBcTB~TeneH K neTanbH~M ~n~ MYTareHH~M BoaAe~cTB~~M, 

~n~ KaK-TO ~Ha4e npo~Bn~Tb CBoe OTn~4~e OT Hepa60Ta~1ll~x reHOB. 
B n~TepaType Ae~CTB~TenbHO MoryT 6~Tb Ha~AeH~ paapoaHeHH~e 

CB~AeTenbCTBa TaK~X OTn~4~~. 

reH~ ranaKToaHoro onepOHa Escherichia col i B penpecc~pOBaH
HOM COCTO~H~~ 60nee 4YBCTB~TenbHbl K ~HaKT~B~pY~llleMY Bn~~H~~ 

ynbT~a¢~oneToBoro 06nY4eH~~, 4eM B Aepenpecc~poBaHHoM/45/. 3TO 
6~no nOKa3aHO KaK ~HAYK~~e~ reHOB IranaKTOK~Haa~ ~ 0-ranaKTO
a~Aaa~/, TaK ~ cpaBHeH~eM KOHCT~TYT~BH~X ~ ~HAy~~6enbH~X WTaM
MOB. B TO me BpeM~ ¢OTopeaKT~Ba~~~ Y¢-~HaKT~Ba~~~ BoaMomHa 
n~Wb np~ OTCYTCTB~~ ~HAYKTOp.a/46/. 

aOBonbHO aanoaAanoe nOATBepmAeH~e 3T~X Ha6n~AeH~~ np~wno B 
peaynbTaTe ~ccneAOBaH~~ KneTOK MneKon~Ta~lll~X. XaHaBanT C CO
TpYAH~KaM~ nOKaaan~, 4TO Y¢-~HAy~~pOBaHH~e n~p~M~A~HOB~e A~

Mep~ 6~CTpee ~ 60nee nonHo YAan~~TC~ ~a TpaHCKp~n~~OHHO aKT~B

H~X reHOB, 4eM ~a HeTpaHCKp~6~PyeM~X. B OAHO~ cep~~ 3Kcnep~

Me~TOB cpaBH~Ban~Cb ABa "M~W~H~X npOT~OHKoreHa: 3K~g~,cC~pye

M~~ c-abl ~ TpaHcK~n~~OHHO HeaKT~BH~~ nOKyc c-mos • B APY
ro~ cpaBH~n~ 4enOBe4eCK~~ reH A~r~APo¢onaTpeAYKTaa~ C HeTpaH
cKp~6~PyeMo~ nOBTop~~llle~c~ nocneAoBaTenbHocTb~ a ~HK, a TaKme 
C TOTanbHO~ KneT04HO~ aHK/55/. " 

Donee Toro, OH~ me nOKaaan~, 4TO 6~cTpoe YAaneH~e n~p~M~A~

HOB~X A~MepOB npo~CXOA~T ~MeHHO c TO~ H~T~, C KOTOPO~ npo~c

XOA~T ~ TpaHcKp~n~~~, a Ha KOMnneMeHTapHo~ H~T~ B~peaaH~e 

~AeT C TaKo~ me CKOPOCTb~, KaK Ha HeTpaHcKp~6~PyeM~x y4acT
Kax/56/. 3Ta pa60Ta npoBoA~naCb Ha KynbT~B~pOBaHH~X KneTKax 
XOM~Ka ~ 4enoBeKa, C reHOM A~r~APo¢onaTpeAYKTaa~ l~r¢P/. Pe4b 
aAeCb ~AeT He 0 KaKOM-TO IM~CT~4eCKOMI paan~4~~ ABYX H~Te~, a 
~MeHHO 06 OTn~4~~ TpaHcKp~6~PyeM~x ~ HeTpaHcKp~6~PyeM~x y4acT
KOB aHK. B 5'-¢naHK~pY~llle~ 06naCT~ 4enOBe4eCKoro reHa A~r~APo
¢onaTpeAYKTaa~ CYlllecTByeT APyra~ eA~H~~a TpaHCKp~n~~~, KOTopa~ 

TpaHcKp~6~pyeTc~ B npOT~BononomHOM HanpaBneH~~. TaK BOT B 
3TO~ 06nacT~ n~p~M~A~HoB~e A~Mep~ YAan~~TC~ 6~CTpee C ~~T~, 

npOT~BononO>HHO~ H~T~ r eua ar¢p. 3T~ AaHHbie eCTeCTBeHHblM ofipa-r 
30M HaBOAAT Ha M~cnb 0 TOM, 4TO MomeT cYlllecTBoBaTb penapa~~~,

I" CB~3aHHa~ C TpaHcKp~n~~e~. Ho 3TO nOKa n~Wb npeAnonomeH~e. 

3Aecb me MO*HO ynoM~HYTb ~HTepecHoe Ha6n~AeH~e/43/, 4TO 
nna3M~Aa pVH5, Hoc~llla~ Tp~nTo¢aHoB~~ onepoH, CTaHOB~TC~ MeHee 

cTa6~nbHO~~ ecn~ onepoH Aepenpecc~PyeTc~ C nOMolllb~ 3-6eTa~H

AonaKp~noBo~ K~cnoTbl, ~Bn~~llle~c~ aHanorOM Tp~nTo¢aHa. 

B M~W~HO~ M~enOMe reH~ ~ ~ y1 ~ene~ ~MMYHorn06yn~Ha AeneT~

PY~TC~ ~3 3Kcnpecc~poBaHHo~ XPOMOCOM~ ~ coxpaH~~Tc~ B He3Kcn
pecc~poBaHHo~ XpoMocoMe. reH ~en~ y2 nepecTpa~BaeTc~ B 3KC-" 
npecc~poBaHHoM annene, ~ OCTaeTC~ He~3MeHHbIM B He3Kcnpecc~po
BaHHOM/ 76/. C 3T~M cornacyeTc~ ~ npeAnonomeH~e 0 TOM, 4TO

I;,~. TpaHCKp~n~~OHHa~ aKT~BHOCTb MomeT 6~tb npeAnoc~nKO~ IHe06xoA~'! • 
j. M~M ycnoB~eM?1 peKOM6~Ha4~~/61/. 
r: 

AKTHBHOCTb rEHA H MYTArEHE3 

TeMn~ ~HAy~~pOBaHHoro MyTareHeaa Tome OKa3an~Cb B HeKOTOp~X 

cnY4a~x 3aB~C~M~ OT aKT~BHOCT~ reHoB. 
np~ B03Ae~CTB~~ Y¢ ~ A~3T~ncynb¢aTa Aepenpecc~pOBaHH~e KneT

K~ E. col i C MYTaHTHo~ lllen04Ho~ ¢oc¢aTa30~ 4allle peBepT~pY~T, 

4eM penpecc~pOBaHH~e: B norap~¢M~4ecKo~ ¢a3e B 2 pa3a 4allle, a 
B CTa~~OHapH~X ycnoB~~X B 15-20 paa/ 50/. 

Y E. col i nOA Ae~cTB~eM MyTareHa ICR-191 HeKOTop~e MYTaHT~ 

Lac- co CAB~rOM paMK~ C4~T~BaH~~ peBepT~pY~T B ABij pa3a 4allle 
B np~CYTCTB~~ lac-~HAYKTopa, 4eM B ero OTCYTcTB~e/41/. B He
penn~~~pylOO\~XC~ xne rxax E. co 1 i anK~n~pY~lll~e areHTbl Tome Bbl
3~Ba~T B HeCKonbKO pa3 60nee B~COKY~ 4aCTOTY peBepT~pOBaH~~ 

T04KOB~X MYTa~~~/B ~HAY4~POBaHHoM reHe 0-ranaKToa~Aa3~, 4eM B 
He~HAy~~poBaHHoM 21 • HanpoT~B, peBepT~poBaH~e nOA Bn~~H~eM 
aHanorOB oCHoBaH~~ ~ y-06nY4eH~~ npo~CXOA~T C oA~HaKoBo~ ~a

CTOTO~ KaK B aKT~BH~X, TaK ~ B HeaKT~BH~X reHax. B cnoHTaHHo~ 

peBepc~~ Tome HeT aHa4~Moro paan~4~~. 

il


Y KOHCT~TYT~BHoro MYTaHTa r~CT~A~HOBoro onepOHa Salmonella
 
typhimurium CKOpOCTb Y¢-~HAy~~poBaHHo~ peBepc~~ K npoToTpO¢HO

CT~ no r~CT~H~AY B 5-8 pa3 B~we, 4eM Y WTaMMa C onepijTopOM A~

Koro T~na Inp~ 3TOM onepOH Aepenpecc~pOBaH B 15 pa31/ 65/. B TO
 
me BpeM~" 4aCTOTa MYTa4~~ K CTpenTOM~~~H-YCTO~4~BOCT~ He MeH~


naCb.
 
o cnOHTaHHOM MYTareHe3e B 3TOM acneKTe npaKT~4eCK~ H~4ero 

HeT B n~TepaType. npaBAa, CaB~4 ~ KaHa3~p/65/ Ha6n~Aan~ HeKOIJL Topoe nOB~weH~e cnOHTaHHoro peBepT~pOBaH~~ HeKOTOp~X MYTa~~~ 

CAB~ra paMK~ Y onepaTop-KOHCT~TYT~BHoro MYTaHTa Salmonella. 
Ho 3TO nOB~weH~e He cn~WKOM Ben~KO 1 < 80%1, Ha6n~AaeTc~ He 
An~ Bcex MYTa~~~ CAB~ra paMK~, ~, BA06aBOK, pa3n~4~~ nonY4a
~TC~ np~ cpaBHeH~~ paaH~X WTaMMOB IrAe, BoaMomHO, pa3H~~ reHe
T~4eCK~~ ¢oH/. OH~ me cc~na~TC~ Ha OAHY pa60Ty/ 25/, B KOTOPO~ 
~K06~ 6~na Ha~AeHa nOB~weHHa~ 4aCTOTa cnOHTaHHoro peBepT~po
BaH~~ HeKOTOp~X Tp~nTo¢aHOB~X MYTaHTOB B WTaMMax C KOHCT~TYT~B

6 7 



HO AepenpeCCHpOBaHH~M TpHnTO¢aHOB~M OnepOHOM. Ho 3Ta HX cc~n
Ka HeT04Ha, H OpHrHHanbHY~ CTaTb~ Ha~TH He YAanOCb. 

HaWH KonnerH npOBenH on~T~ AnR npOBepKH BOSMOWHO~ saBHCHMO
CTH cnOHTaHHO~ MYTa6HnbHOCTH OT aKTHBHOCTH reHOB. 4aCTOTa npR
M~X MYTa4H~ reHa LYS2 y Saccharomyces cerevisiae He MeHRnaCb 
npH HHAYK4HH /B 7 pas/ 3-aMHHo-1 ,2,4~TPHasonoM/15/. npH HHAyK
4HH we lac-onepoHa E. col i HHAYKTOPOM MTG 4Hcno KneTOK C npR
MO~ MYTa4He~ B lac-onepoHe Bospocno TonbKO Ha 10% B norapH¢MH
4eCKO~ ¢ase KynbTypbl, HO B ),5 pas - B cTa4HoHapHo~ ¢ase/ 2/. 

3Ta CTaTbR 6~na ywe HanHcaHa, KorAa nORBHnaCb npHMe4aTenb
HaR pa60Ta KepHca H AP./23/, CM. TaKwe/ 66/. B He~ npHBeAeH~ 
pesynbTaT~ 3KcnepHMeHTQB,HaBoAR~He aBTopoB Ha M~cnb 0 TOM,4TO 
B «ner xax MoryT cyurec r ao aar s MexaHHSMbl, noaaonaomae Bbl6V1paTb 
MYTa4HVI, KOTop~e 6YAYT npoHcxo~VlTb. PeBepCVlR aM6ep-MYTa4HH B 
reHe lacl y Escherichia col i Ha ceneKTHBHo~ cpeAe npOVlcxoAVlT 
TonbKO TorAa, KorAa TaM npHcyTcTByeT naKTosa. Ee B 3TO~ ponH 
He MoweT saMeHHTb Aawe IPTG, HerHAPonHsyeM~~ VlHAyKTOp naKTOS
Horo onepoHa. Ha MYTa4H~ no YCTO~4V1BOCTVI K BanVlHY npVlcyTcTBHe 
naKTOSW BnHRHVlR He OKaS~BaeT. 

B APyro~ cepHVI 3KcnepHMeHToB HcnonbSOBanH cne4V1anbHo CKOH
CTpYHpoBaHH~~ WTaMM E. col i, B KOTOPOM araC, KOHTponVlpY~~H~ 

apa6HHosHW~ onepoH, pacnonoweH BBepxy /upstream/ HaA lacl, VI 
oTAene~ OT Hero KOpOTKHM cerMeHTOM AHK 6aKTepHo¢ara Mu, cOAep
wa~VlM TepMHHVlpy~~VI~ CVlrHan. EcnVl 3TOT Mu-cerMeHT YAanReTCR, 
TO WTaMM MoweT paCTH Ha naKTose B npVlCYTCTBVIVI apa6V1HOSbl. TaKoe 
YAaneHHe npoHcxOAVlT TonbKO Ha cpeAax C naKTOSO~ VI apa6HHOSO~. 

E~e OAHH npHMep - 3TO aKTHBa4HR CKP~T~X /cryptic/ reHOB. 
E. col i C Aene4V1e~ reHa locl MoweT HCnonbSOBaTb naKTosy, ec
nVl aKTVlBHpyeTcR CKPWTW~ reH ebgAo. AnR 3Toro HywHO He MeHbwe 
AByX MYTa4H~. TeM He MeHee, TaKaR aKTHBa4HR npOHcXOAVlT Ha cpe
Ae, cOAepwa~e~ naKTosy. 

Bce 3TVI pesynbTaTw He RBnR~TCR npRMWM AOKasaTenbCTBOM CBRSVI 
MyTareHesa C aKTVlBHOCTb~ reHa. Oc06eHHO npOTVlBope4a~e~ CKasaH
HOMy KaweTCR ponb IPTG. Ho 3TH AaHHwe RBHO YKaSWBa~T Ha TO, 
4tO HSMeHeHHRM nOABepweH~ HMeHHo Te reHW, KOTop~e KaK-TO CBR
saHW t ceneKTHBH~M AaBneHHeM cpeAW. A paCCYWAeHHR aBTopOB 0 
pasnVl4HWX MexaHHsMax, Mory~Vlx 06ycnoBnVlBaTb Ha6n~AaeMwe HMVI 
RBneHHR, XOTR VI BwpaweHHwe B TepMHHax 06paTHo~ TpaHCKpHn4HH 
OTnVl4V1BWHXCR B CHHTese HyWHWX 6enKoB MPHK, no cy~eCTBY OSHa
4a~T ¢VlKca4H~ VlsMeHeHVI~ HMeHHO B pa60Ta~~Vlx B AaHHw~ MOMeHT 
reHax. 

AOBonbHo oTAaneHH~e, onocpeAOBaHH~e HaMeKVI cOAepwaTCR e~e 

B HeKOTopblX coooure-uiax , Bo'-rtepaux , oar A MyTHpyeT B 100 pas 
4a~e npH BocnpOVlSBeAeHVIVI B nHTVl4eCKOM 4HKne, 4eM B COCTORHHH 
npo¢ara/ 26; 6, cTP.165~ H 3TO MoweT 6WTb HHTepnpeTVlpOBaHO TaK, 

,j
:1 

4TO ¢aroBwe reHW BKn~4a~TCR TonbKO B nVlTVl4eCKVlM 4V1Kne, a B 
COCTORHHVI npo¢ara OHH Mon4aT /H nOToMy pewe MYTVlPY~T/. BO-BTO
pwx, 6wno BWRcHeHo, 4TO 4aCTOTa MyTVlpoBaHVlR pasnVl4Ha Ha AByX 
HVlTRX AHK, BeAy~e~ VI oTcTa~~e~/75/. 3TO nOKasaHo nyTeM cpaBHe
HHR rOMonorH4HWX Y4aCTKOB AHK 6nHsKVlx BVIAOB /4enoBeKa VI 06esb
RH/, H aBTOp~ 0AHOSHa4HO CBRSWBa~T ero C TeM, 4TO MexaHVlSM~i, pennHKa4V1H AByX HHTe~ AHK paSnH4H~a 

t	 ~.~ 

.14 3AKnlO4EHlttE 

\. ~cnVl OKaweTCR, 4TO TeMnbl cnoHTaHHoro MyTVlpoBaHVlR qKTVlBHO 
pa60Ta~~VlX reHOB Ae~CTBVlTenbHO Bwwe, 4eM Hepa60Ta~~VlX, 3TO 
6YAeT OSHa4aTb, 4TO KaK B 3KcnepHMeHTe, TaK VI B npVlpOAe, MyTa
4HOHH~e cneKTpw OTpawa~T ¢YHK4HOHanbHoe COCTORHVle reHOMa op
raHHSMOB npH" paSH~X ycnoBVlRX H~ 06V1TaHVlR/ 5/. TaKaR saBVlCVlMOCTb 
HMena 6~ cy~ecTBeHHoe SHa4eHHe He TonbKO AnR YT04HeHVlR MexaHVlS
MOB MyTareHesa, HO H AnR 06~e~ TeopVlVl 3Bon~4V1V1/41/, TeM 60nec, 

II	 4TO 3Bon~4HOHHCTW ywe npeAcKas~BanVl,4To AnR ycnewHoro Ae~cTBVlR 

oT60pa AonmeH cy~ecTBoBaTb MexaHHSM VlSMeHeHVlR CKOpOCTVI MYTa4V1~, 

06ecne4V1Ba~~H~ ee YBenVl4eHHe B He6naronpVlRTHbiX ycnoBVlRX VI sa
MeAneHHe B 6naronPHRTH~x/14/. ltt Aawe AonycTVlnVl, 4TO TaKoe VlS
MeHeHHe saTparHBaeT TonbKO He60nbwy~ 4aCTb reHOB B reHOMax/ 28/ 

lttsBecTeH, Aa H TO B caMWX 06~VlX 4epTax, TonbKO 0AVlH Mexa
HHSM, cBRs~Ba~~H~ pa60TY reHeTH4eCKO~ CVlCTeM~ C ycnoBVlRMVI cy
~eCTBOBaHVlR - KneT04H~~ cTpecc/ 7/. 

Hawa rHnOTe3a, TaKHM 06pa30M, KoHKpeTVl3V1pyeT 3TOT MexaHVl3M 
Vl3MeHeHVlR CKOPOCTVI MYTa4H~. 

ABTOP 6naroAapVlT B.ltt.KoporoAVlHa, A.~.4enYPHoro VI B.n.Koporo
AVlHY 3a none3Hwe 06cywAeHVlR H nocToRHH~~ VlHTepec K pa60Te. 
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PYKon~cb nocTyn~na B ~3AaTenbcK~~ 

'2 AeKa6pfl 1988 rona . 
OTAen 

0t. 
\ 

c.'~ 

c!JaHcH 4.	 P19-88-836 

o B03MO*HOH CBR3H MYTareHe3a 
c aKTHBHOCTb~ reHOB 

Ha OCHOBaHHU HaWHX 3KcnepHMeHTOB no cnoHTaHHoMY MyTareHe3Y Apo**eH M~ 

B~BHHynH rHnoTe3Y 0 TOM, 4TO aKTHBHo pa60Ta~He reH~ MyTHPYDT 4a~e, 4eM 
Hepa60Ta~e. B CTaTbe co6paH~ nHTepaTYPH~e AaHH~e, KOTop~e MOryT cnY*HTb 
OCHOBaHHeM AnR 3TOH rHnOTe3~: 

- 3aBHCHMOCTb aKTHBHOCTH reHOB OT BHewHeH cpeA~t 

- pa3nH4HR Me~y pa60Ta~~HMH H Hepa60Ta~HMH reHaMH IB KOH$OPMa4HH, B 
XHMH4eCKHX MOAH~HKa~HRX H T.A.I; 

- BnHRHHe aKTHBHOCTH reHa Ha 4YBcTBHTenbHOCTb AaHHoro Y4aCTKa nHK H Ha 
npoTeKa~He Ha HeH APyrHe nP04ecc~ Ipenapa~Hfl. peKOM6HHaQHR, •••I; 

- HaMeKH Ha CBR3b TeMna HHAYQHpoBaHHoH H Aa*e cnOHTaHHOH MYTa6HnbHOCTH 
reHOB C HX aK!HBHOCTb~. 

Pa60Ta B~nonHeHa B fla60paTopHH AAepH~x np06neM O~~H. 

Flperrparrr O6l.eromE!HHoro BHcnrryra RJteJELIX BCCJIeJt.OBaHHii. Jly6Ha 1988 

nepeBOA aBTopa 

Fajszi es.	 P19-88-836 

On the Possible Correlation 
of Mutagenesis with Gene Activity 

On the basis of our experiments on the spontaneous mutagenesis in yeast 
we proposed the following hypothesis~ the mutation rate of actively working 
genes is higher than that of the inactive genes. It this paper data from 
the literature are collected which may serve as a basis for this hypothe
sis: 

- dependence of gene activity on the environment; 
- differences between active and inactive genes (in conformation. in 

chemical modification, etc.); 
- the effect of the activity of the gene on the sensitivity of the gi

ven DNA segment and on the processes running on it (r:epar~ti~n" recombina
tion, ••• ); . . 

- hints on the connect ion between th'e' ra te' of Induced and even sporrtane-] 
ous mutab iii ty and gene, act iv i ty. ,...:. 

, 
The investigation has been perfonmed at the Laboratory of Nuclear Prob

lems. JINR. 
. Preprint of the'.,Joirit Institute'fOr Nuclear Research.'Dubna 1988 
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