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OAHO~ 1'13 CYlileCTee"IiIliX npI'I4HI4 en 
M XPOMOCOM AanAeTCA. nO-BMAHMOMY, AHcfianaHG CMHTea8 
BIII)(. K..cnor / 1•2 / M AHc6anaHC c!<opoCTe'1 CMHTe3aAHK 
B o6oM)t Cny'taAX YCHneHl'le AHC6anaHca conpoBOllCAaeTC" yeem''''eHMeM 

eHMA MYTatu4"', \4TO 06111'4HO 061oACH".,T "0WJ16KaMM 
"'HTesa" reHeTI14eCKHX CTPytCTYP. Konl4"'eCT8eHHWe satCOHo...epHOCT 

3TOro RBneHMR, OAHaKO , M3Y4eHIII HacronbKO Mano, 4 TO AO CkX nop 
He nonY"'HnH ceoero OTpa*eH"R B MeTOAHtC8X, npMMeHRe~X "PH 113U 

-

",eHH" MyTa4HOHHo r o nP04ecca . 
TaK, AnA onpeAeneHMR ",aCTOT'" aOSHMKHOBeHHA peaepCOB y aYKCO

T~HIIIX MHKpoopraHH3MOB 061114HO I4cnonb3YI)T MeTOAMKY, npeAnO*eH
HYO e~e PaH8HOM/4 / : KneTKM ayKcOTpo~Horo WTaMMa 8Wp~HBaoT Ha 
nMMI1Tl1poBaHHOH no cOOT8e TcT8~eMY Me Ta60nHTY cpeAe, a saTeM 
Y"'HTwaa~T BWXOA BTO PI1"'HWX npoTOT~HWX KonoHHH. B oCHoay 3YOH 

TC)AM KH HeR BHa nono *eHW AOnYllleHHR : l al - ",TO MY TaHTW 803""
Ka~T nHW b ao apeMR AeneHMA Kne TOK, /61 - '4TO CTeneH b nHMMTl1po 
BaHHR nHT8TenbHOH c peAIli He BnHAe T Ha 48 CTOTy peaepTMpoaaHHA 

npH pa60Te c Apo**aMI1 AnA onpeAe n e HI1A 4aCTOT W ao3H..~H08eHI1 
pe 8epCOB \faC TO HCnOnb3YlDT WTaMMbI , aYKC:OT 
H nHMHTHpoaaHH YlD no aAeHHHY epeAY Kyn bT HBH 

'Hwe no aAeHHHY, 
8aHMR/5/. npH 3TOM 

a03MO*HOCT b Toro, ~ TO aapbHpoaaHHe COAep-aHMR aAeHHHa MO~T 
cy~ecTaeHHO 8nHR Tb Ha c 6 anaHCHpoaaHHOCT b CHHTe 3a AHK H. TeM 
caMWM , Ha ~aCTOTY MYTHpoBBHMR. 8 paC4e T He npMHMMaer CA. OAHSKO 
npeACTaaneHHe 0 TOM, \fTO c OAep*aHMe aAeHMHa B cpeAe B cnY\fa 
Apo**eM He anHAe T Ha MYTa~HOHHWM npO~ecc . Hen b3A C"'HTST b 
HOBa HHIIIM: a eAHHCTBeHHO~ pa 60Te / 6 /. noe8A~eHHO~ 3 TOMY aonpocy. 
Hcnonb30asn H ApO**" , SYKCOT~Hwe no aAeHMHY M n HSHHY , H cpeAY, 
CTonb CHnbHO nHMMTMpoaaHHY~ no nM aHHY. ", TO paanM\fHA B cOAep.s
HMH aAeHHHa OT 2 , 5 AO 500 Mr / n He M3Me HAnH 8WXQAa 6 HOMaccw 
aYKCOT~HWX KneTOK H , c neAOBaTenbHO, He MOrnM cy~ecTaeHHO 
nO BnHA Tb Ha c6anaHCH pQaBHHOCTb MeTa6onH~eCKHX npo~eccoa . 8 Ae~C T
8 HTenbHOC TH *e , KaK 6YAeT noKasaHo HH*e, a Tex cny",aRx , KorAa 
nHMHTHp~~HM POCT eaKTOpOM cnY*HT aAeHMH , aspbHpYA e ro c OAep
*aHl1e a c peAe H B0 3pae T Kynb TYP, ~acToTY c naHT aHHa ro BOSHHKHO
aeHMA peae pcos y aYKcoTp~WX no a AeHHHY APD**e H Me*HO H3MeHAT b 
8 103-1 04 pa3. 

,TEP MAI1 M HETOAMKA 

Hc rlOnb 30 sanH 
IKH SaccharomycE' 

npo¢. H.A.3axapoBa /nHH¢ AH CCCP/: 8nr-59 (a ade2-192 rad2) 
~ pl92 (a ade2-192). XapaKTep~cT~K~ 3T~X WTaMMOB on~caHbl pa
Hee/ 7 9 /. COCTaB cpeA ~ Me TOA~ KynbT~B~pOBaH~H np~BeAeH~ B/5/. 

Ha cpeAax 6e3 aAeH~Ha APO~~~ 3T~X WTaMMOB He pacTyT, a Ha 
cpeAax, cOAep~a~~x aAeH~H, o6pa3Y~T KonOH~~ KpaCHoro 4BeTa. 
PeBepc~ 3T~X ~po~~e~ /Bo3H~Ka~~~e 3a C4eT o6paTH~x MYTa4~~ 
B reHe ade2 ~n~ B pe3ynbTaTe npHM~x MYTa4~~ B reHax-cynpec
copax/ ¢OPM~PY~T 6en~e ~n~ 6neAHo-po30B~e KonOH~~ ~ MorYT paCT~ 

Ha cpeAax 6e3 aAeH~Ha. 
KynbT~B~poBan~ APO~~~ Ha nonHo~ n~,aTenbHo~ cpeAe. np~ npo

BeAeH~~ on~TOB ~x B~ceBan~ B 4aWK~ neTp~ Ha arap~30BaHH~e M~

H~ManbH~e cpeA~, cOAep~a~~e 0,1; 1,0; 10 ~n~ 100 Mr/n aAeH~Ha. 
rYCToTa noceBa - 100-200 KneTOK Ha 4aWKY. B Ka~AOM Bap~aHTe 
on~TOB ~cnonb30Ban~ 10-20 4aweK neTp~. On~T~ npOBOA~n~ B He
CKonbK~X nOBTopHOCTHX. 

Ha M~H~ManbHO~ cpeAe C aAeH~HOM ~CXOAH~e aYKcoTpo¢H~e KneT
K~ o6pa3Y~T nepB~4H~e KonOH~~ KpaCHoro 4BeTa, pa3Mep~ KOTOp~X 

yBen~4~Ba~TCH C B03paCTaH~eM cOAep~aH~H aAeH~Ha. HeKoTop~e ~3 

TaK~X KonOH~~ Boo6~e He ~MeIOT peBepCOB; APyr~e cOAep~aT TaK 
Ha3blBaeMbie "CKpblTble peBepCbl" - OTAenbHble KneTK~ ~n~ M~KpOKono
H~~, He3~MeTH~e HeBoopy~eHH~M rna30M; y KonOH~~ TpeTbero T~na 
Ha nOBepxHOCT~ B~paCTa~T XopOWO pa3n~4~M~e BTop~4H~e KonOH~~ 
peBepCOB - "6opOAaBK~". 

4aCTOTY B03H~KHOBeH~H peBepCOB onpeAenHn~ cnYCTH pa3H~e 

CPOK~ ~HKy6a4~~ np~ 300 C. nnH 3Toro npe~Ae Bcero nOAC4~T~Ba
n~ o6~ee 4~cno N B~paCTalO~~X B 4aWKax neTp~ n e pB~4H~X KonOH~~ 

~ C nOMO~blO KaMepbl rOpHeBa HaxoA~n~ cpeAHe e 4~cno 11 cOAep~a
~~XCH B H~X aYKCOTpO¢H~X KneTOK. OAHOBpeMeHHO onpeAenHn~ 4~cno 
Np KonOH~~, ~Me~~~x 6opOAaBK~, ~ Aon~ q KonOH~~ 6e3 OopOAaBOK . 
COAep~a~~x CKp~T~e peBepc~. 4T06~ B~HB~Tb KonOH~~ co CKP~T~M~ 
peBepcaM~, ~cnonb30Ban~ np~eM, on~caHH~~ H.A.3axapoB~M/IO/. He
CKonbKO AeCHTKOB KonOH~~ oe3 6opOAaBOK HaHoc~n~ /Ka~AY~ B OT
AenbHOCT~/ B B~Ae Ma3KOB Ha nOBepXHOCTb arap~30BaHHO~ M~H~Manb

~O~ cpeA~ 6e3 aAeH~Ha: ecn~ K3KaH-n~60 ~3 H~X COAep~ana peBepc~, 
TO B 06nacT~ Ma3Ka B Te4eH~e Tpex-4eT~pex CYTOK B~pacTan~ oAHa 
~n~ HeCKonbKO KpynH~x 6en~x npoToTpO¢H~X KonoH~~/II/. 

HecMOTpH Ha TO, 4TO cy~ecTBoBaH~e Knacca nepB~4H~X KonOH~~ 
CO CKPb1TbIM~ peBepcaM~ 6blno om~caHO e~e Pa~aHoMI 4 I, np~ onpe
AeneH~~ 4aCTOT peBepT~pOBaH~H 3T~M~ KonoH~HM~, KaK npaB~no, 
npeHe6pera~T. np~ TaKOM nOAxOAe 04eHKa 4aCTOT~ B03H~KHOBeH ~H 

- I 1 N EpeBepCOB 3aAaeTCH ¢opMyno~ r ; ~ nN _ N . cn~ ~e V4 ~T~BaTb 

e 
KonOH~~ co CKP~T~M~ peBepcaM~, TO 04eHKO~ 4aCTOT~ peBepT~pOBa-

I N 
H~H Aon~Ha cny~~Tb Ben~4~Ha R ; ~ In(1 _ q)(N _ N 

p 
)' rAe q -

Ha~AeHHaH on~caHH~M B~we cnoco6oM AonA n~weHH~X 60pOAaBoK KO
nOH~~, cOAep~a~~x cKp~Twe peBepc~. 04e B ~AHo, 4TO 4~cno KonoH~~ 

"HyneBoro Knacca", KOTopble He cOAep~aT H~ HBHbIX, H~ CKPbIT~X 
.·.. d ; 

:::·1" -, . . . 1~n!\.I 
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peBcpCOB, paBHO No = (I - q)(N - Np). 4aCTOTa peBepT~pOBaH~R 
3AeCb 3aAaeTCR KaK OTHoweH~e 4~cna C06bIT~~ B03H~KHOBeH~R pe
Bepc~~ K 06~eMY 4~cny KneTOK B nonynR4~ ~ K AaHHOMY MOMeHTY 
8 PeMeH~. 

PE3ynbTATbi 

Ha p~c.la n pMBeAeHbl Kp~B~e pOCTa APo**e~ WTaMMa 8 nr-59 Ha 
cpeAax C pa3H~M cOAep*aH~eM aAeH~Ha. BMAHO, 4TO np M Bcex Tpex 
KOH4eHTp a 4 MRx aAeH~Ha norap~~M~4eCKaR ¢a3a pOCTa 3T~X APo**e~ 

3aBepwaeTcR K ceAbM~M cYTKaM, nocne 4ero HacTynaeT cTa4~oHapHaR 
¢a3a. AnR APo**e~ 060~x WTaMMOB B cTa4MoHapHo~ ~a3e pOCTa 4~cno 
KneTOK Ha 4aWKY ne Tp~ npRMO nponop4~OHanbHO cOAep*aH~~ aAeHMHa 
/p~c.16/, - cneAOBaTenbHO, B HaW MX on~T ax ~MeHHO aAeH~H cny*~n 

n~M~T~pY~~MM POCT ¢aKTopOM. 

4. 

~ 
~ 

PHC. I. BnH flH He cogep. aHHH ageHHHa ~ 
~ 

B TBepgo~ TIHTaTenbHOA cpege Ha 

gHH aMHKY pOCTa KynbTYP gpo~eA: 

a - Kpl1Bble pOCTa gpo~erj WTaJ-IMa 

snr-59 Ha cpegax, cogep.aml1X 

aJ 109 

'" 3 
oj 

" 

r),,
'"10 \0 c::: 
<lJ ___ 

~ '" "l ~ 

" OJ 
109 ;t 2

:Il r 
::.::: 21 
o OJ 

10
8 ~ 5 

~ T 
::<: 

107 g........ 
~ 

10 ( OJ,I { ~)J1 0,1 (e) 1'lr/n age
HI1Ha; 6 - 3aBI1CI1MOCTb ypo. aA

HOCTI1 /4Hcna Kn CTOK Ha 4aWKY 

l1eTPI1/ B cTaU:l1olfaprlOrI cj1a3e 
pOCTa gpo~~e ft OT cogep. a HHH 

age..HHfJa B cpe~,e, IlnH IJJ Ta M!-lOB 

12 0.1 1.0 ,0 100 
.; 

8nr -59 ( a) 11 pl92 ( . ) 
B03paCT iCynLTYPbl, 

CYTKH 

KOHl~eHTpaUWl <:In, e HHHa, 

Mr/n 

B Ta6n~ 4e np~8eAeH~ 3Ha4eH~R 4aCTOT peBepT~pOBaH~H r, nony
4 e HH~e CTaHAapTH~M MeTOAOM /T.e. 6e3 Y4eTa CKP~T~X peBepcOB/ 
AnH 060~x WTaMMOB, AByX CPOKOB Kynb T~B~pOBaH ~R M ABYX ypoBHe~ 
cOAep*aH MR aAeH~Ha /pa3n~4Me B CpOKaX Kyn b T~B~pOBaH ~ H 06ycnoB 
neHO TeM, 4TO WTaMM p192 paCTeT MeAneHHee, 4eM WTaMM 8nr-59, 
4 TO OC06eHHO 3aMe THO Ha n MMM T~pOBaHHWX no aAeH~Hy cpeAa x /. 
B~AHO, 4TO C YBen~4eHMeM B03pacTa Kynb TYP ~ YMeHbweH~eM cOAep
*aH~H aAe HMHa 3Ha 4e HMR 4aCTOT peBep TMpoBaH MR r YBen~ 4~Ba~TcR. 

o 4e M 3TO Mo*eT CBMAe Tenbc TBoBaTb? 
AonycT~ M , 4TO B Ae~cTB MTenbHocTM 4aCTOTa peBepT~pOBaH MR He 

3aB~C~ T H~ OT B03paCTa KynbTYPbl, HM OT cOAep*aHMH aAeH~Ha B cpe
Ae , a peBe pc~ 06pa3ynTcR nMWb B norapM~MM 4eC KO ~ ~a3e pOCTa. 
TorAa np~BeAeHH~e B Ta6n M4e pe3yn bTaT~ 0 4eHoK r no B~XOAY KO
nO H M ~ Knacca Np MO*HO 06bRCHMTb n~Wb Te M, 4TO npoAon*MTenbHocTb 
Kyn b T MBMpoBaH~R M yMeHbweH~e c OAep*aH MH a Ae HMHa B cpcAe cno
c06c TBynT 60nee nonHoMY B~A BneH M~ peBepcoB, B03HMKanm ~X B nep
BV) 4H bl}(' KonOH,1R X BO Bpe~1R J10r apMcpM~ 4e c Ko ", ¢ a 3bl pO CTa . B 3TOM CJlY
4ae MaKC MMa JlbHbl e / All H Ka lKAo r o wTilMMa / 3Ha4l.!1I1;! A 4' -TOo l e!! c r,n·
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pO BaH~R AOnmH~ 6~Tb Ha~6onee 6n~3K~M~ K ~CT ~ HH~M , a MeHbw~e 
a p1et!>aKTOM, pe3 y nbTaToM "HeAonpORBneH~fl" 4aCT~ peBepCOB. TorAa 

Ao nfl KonOH~~ co CKP~T~M~ peBepcaM~ q C YMeHbweH~eM aAeH~ H a 
B c p e Ae ~ Y Ben~4e H~ eM B03paCTa KynbTYp~ Aon*Ha YMeHbwaTbCR, 
a 04e HKa 4aCTOT pe6epT ~pOB a H~R R C Y4eTOM B~XOAa KonOH~~ co 

CK PLI T bI M ~ pe Be pcaM~ - np~BOA~ Tb K H~Ben~pOBKe Ta KY1 X pa3n~L!~~. 
Pe 3ynbTaT~ onpeAeneHHfl Bcn H4 ~H~ q AaH~ B 3TO~ me Ta6n~4e. 

Mw BHA~ M, 4TO B~XOA KonOH~ A co CKP~T~M~ pe 6epcaM~ q He YMe Hb
wae TC R, a B03pa CTaeT C Te4e H~eM B peMe H ~ ~ YMe HbweH~eM cOAep
maHM A aAeH ~ Ha, Y4eT me CKP~TWX peBepC OB He np~BOA~T K crnam~
Bal tY110 pa3n ~ 4'1~ B 4aCTOTax pe6e pT~pO BaH~R R Me >KAY KynbTypaM~ 

pa 3 HO ro B03paCTa, B~pa~HBaeM~MM Ha cpeAa x C pa3H~M cOAep*aH HeM 
aAeH~ Ha. 3TO n03BonReT paCCMaTp HBaTb B03paCTaH~e 4aCTOT~ pe
Be p THpOBaHHR C YMeHbweHHeM COAep)KaH~n aAeH~Ha B cpeAe ~ YBen~

ye H~eM B03paCTa KynbTYp~ APOm)Ke~ KaK peanbH~~ t!>aKT . M3 Ta6n~4~ 

c n eAy e T TaKme, 4TO Y4 e T CKP~T~X p e Be pCOB AaeT 60nee B~COK~e 
4a c ToT~ pe Be pTHpOBaH~R (R), 4eM cTaHAapTHW~ MeTOA (r). B Aanb
H e ~ weM M~ 6YAe M n o nb30BaTbCR To nbK O 3T~M, 60n e e Kop pe KTHWM, 
MerogoM 04e HK~ 4aCTOT peBepT~ pOBaH~R. 

n pH onpe AenC H~H R y4HT~B a~T C R npaKTH4eCK~ Dc e peB e pc~, 

B0 3H H Kw~ e B KynbTyp c K MOMe HT Y Ha6n~AeHHR. PacnonaraR TaK~M~ 
Aa HHW MH, MO)KHO Ha xOAHTb 3H a 4eH~R R AnR pa3HWX ~HTepBanOB Bpe
M e H ~ , KaK OTHoweHH C 4~ c na npo~cweAwHX B 3TOM HHTepBane p e D e pCH~ 

K 4H c ny Kne TOK B KOH4 C HHTepBana. Ha p~c.2 npHBeACHW Ta KH e p e 
3yn b Ta Tw AnR APO>K >Ke ~ 0 60HX WTaMMOB, pa 3 HW X ycno BH~ KynbTHBH
pOBaH HR H ABy X CPOKOB Ha6nnAe HHR - norapHt!>MH4eCKO~ H paHHe~ 
CTa4H UHapHO ~ / A/ H n03AH e ~ CTa4H OHapHO~ / B/ t!>a3 p OCTa . B~AHn, 
4TO y APO>K>Ke ~ B ycnoBHRx H a w~x 3KcnepHMc HTOB PCBCPCW B03HHK a~T 

He To nbKO BO Bpe MR nor apHt!>M~4eCKO~, HO H BO Bpe MR CTa4HOHapHO ~ 

t!> a 3W pOCTa, npH4 e M C BeC bMa BWCOKO~ 4aCT O TO~. 

n OC MOTpHM Tc n e pb, KaK 3aBHCHT 4aCT OTa pe BcpTHpOBaHHfl a T CO
Ae p >Ka HHR aACHHH a B c p e Ae . Ha pHc.3 npHB e Ae Hw p C3ynbT a Tw He 

CKon b KHX onWT OB C AP0>K*aMH 060 HX WTaMMOB. CBe TnwMH 3H a 4KaMH 
o603 Ha4 e Hw pe 3ynb TaTw, nonY4 eH Hw e B paHHe~ cT a 4HOH a pHO~ t!>a3e 
pOCT a , Te MHWMH - B n0 3AH e ~. Mw BHA~M, 4TO 4 aC TOTa p CBe pTHpOBa
HHR, B 3aBHCHMOCTH OT ycnoB~~ ~ npOAOn>KH Te nbH OC T~ KynbTHBHpO
saHH R. MO>Ke T H3MCHRTbCR B 103-1n~ pa3; MHH~Man b Hwe 3Ha4e HHR R 
/ no pRA Ka 10- 10 _10- 9/ xa paKT e pHW AnR MonOA~X Ky nbT YP Ha 06o r a 
~eHHWX aAeHHHOM cpe Aax . a MaKCHManbHwe /nopRAK a 10-6-10-5 / -

An fl CTapwx Ky nbT YP , CHn b HO nHM ~T~pO B a HHWX no aAeH~Hy. Bo Bce x 
cnY4 a RX 4aCTOT a pe Be pTHpOBaHHfl B0 3paCTaeT 06paTHo npo noP 4Ho 
HanbHO COAep)KaH~~ aAeHHHa B cpeAe , 4TO B ASO~HOM norapHt!>MH4 C
CKOM MacwTa6e on~CWBaeTCR npRMO ~ nHH~e~. TaKaR t!> o pMa 3aBHCH
MOCT~ npOCne)K HBaeTCR Y APO>K>Ke ~ 060HX WTaMM OB Ha Bcex cpOKa x 
Ha6n~AeHHR, HeCMOTpR Ha o rpOMHwe pa3nH4HR B a6conDTH~x 3Ha4e
H~riX R. 
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K O tl H C'11TPZllll1R ilAC HIIIW , ~lI ' / n 

PYle. 2. liaCTOTa B03 11l-IKIIO ll€ IlJH I P I IC . 5 . 3;1B II C II ~1 0C'I'b 'l ;1CTO TI,1 

pe B e p COB Y 'up o)K)!(eii WT 3 M N013 p 192 peB Cp Tl1pOBa lll HI .Ilp <M;lK l' i l OT 

YI 8n r - 59 BO Bpe~lH JJ()rap HcjJ~l H- co,Ue p!K:l II HH aT.\t; llllllil Il (' P l' l l l' 

4 eCKO (J H p a llH el1 C T a l\Yl Oll a pllOfi A JjH Kynh TYP P ;1 'IIII,IX J<O'3 P :1C T OB : 

/A/ , a T <1KJK€ n0 3}J)l erl C T <1 I(HO llI Tarvl~ 1 ilflr- 59 , HO 'J p :1CT 7 / 0 / 
Il a p Ho j'I / B/ rjJa3 pOCTa Kyn bTYP H 14-18 / • / JJ,lIl'i'I; 1I 1T.1~I1'-1 

11:1 CP C.nilX , co,UcplKa wYl X 10 0 10 / , p1 9 2 , IH)'Jp aC T If , / 0 / H 2 7 

10 1 f2J/, I I ESI I 110,1 I. I /. / Wlcii . 

~ll'/ JI :l,lW lll l l l.1 . JlJln IU Tar' l :-t 3 pl 92 
nepll o A hl A H B COOTB e 'l' CTI3YI:JT 
0 :1 6 111 6 : 2 7 e YTK:l H, ,UJIH IIi TaM
1'1<1 8 1lJ '- 59 - 0 : 7 II 7: I 7 CYTKa~L 

ODCY)~L\EH~1E 

HT a K, B HaWH X onWTax YCTaHOBne HO. 4TO y a YKco TpOt!>H~X no aAe 
H~Hy rannO ~AHbl X APO>K>Ke~ 4 a CTOTa B03H~KHOBe HHR p c s e pCOB B03paCT a 
e T Ka K no Me pe CT a pe HHR KynbTYP. TaK H n o Me p c yMeHbweH~R c o 
Ae p>Ka HHR aACHHHa B c p e Ae . L\o nycTHM, 4T O o 6a ~eHoMeHa CBri 3aHw 
APyr C APyroM, T. e . "3<!Jt!>e KT cTapeHHR" o 6 y cnOB Jlf1BaeTCR HC4 e pna
HHe M B cpeAe aAe H~Ha . TorAa cneAOBano 6w O>K~AaTb, 4TO Bn~ ri H He 

~CXOAHoro COAep>KaH~R aAeHHH a B cpe Ae Ha MY Ta6HnbHo cTb APomme~ 
AOn>KHO 6WTb OC06erlHO RPKO Bwpa meHO y MonOAWx Kyn bTYP H crna*H
saTb CR y CT a p~x. nocne AOCTH>KeHHR ~MH CTa4~OHapHO~ t!>a3 ~ pOCTa: 
seAb npon o p4110HanbHOCTb M-KOH4eHTpa4~H KneTOK COAep*aHH~ a Ae
HHHa B cpeAe /p~c. 16/ 03Ha4aeT. 4TO KO Bpe MeHH nepexoAa K CTa

l\HOH a pHo~ t!>a3e KynbTYPW Aon*Hw 6WTb npHMepHO OAHHaKOBO n~M~TH
pOBaHW no aA e HHHY. B Ae ~cTBHTenbHocTH, oAHaKo, RP KO B~pa~eHHaR 
3aBHCHMOCTb MYTa6~nbHocTH OT COAep)KaHHri aAeHHHa Ha6n~Aae TcR KaK 
y MonoAw x , TaK ~ Y CTap~x Ky nbTYP, npH4eM xapaKTep 3TOA 3aB~
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C~MOCT~ C B03paCTOM KynbTYP He ~3MeH~eTC~ /p~c.3/. C03AaeTC~ 

Bne4aTneH~e, 4TO no Mepe CTapeH~~ KynbTYP y H~X KaK 6~ pean~

3yeTc~ TOT "MYTall~OHHbIH TeMn", KOTOPblH 3aAaeTC~ KneTKaM ~CXOAHbIM 

COAep~aH~eM B cpeAe aAeH~Ha. 
3aper~CTp~pOBaHHoe HaM~ B03paCTaH~e 4~cna peBepC~H BO BpeM~ 

CTall~OHapHOH $a3~ pOCTa APo~~eH Mo~eT G~Tb 06ycnoBneHO TpeM~ 
np~4~HaM~: a/ 3ana3AblBaH~eM $eHOT~n~4eCKoro npO~BneH~~ MYTall~H, 
B03H~Ka~~~x B KneTKax BO BpeM~ norap~$M~4eC KOH $a3bl; 6/ YBen~
4eH~eM 4aCTOT~ MYT~pOBaH~~ Y He60nbworo 4~cna Aen~~~xc~ B CTa
ll~oHapHoH $a3e KneTOK; B/ HOBo06pa30BaH~eM ~ $eHoT~n~4ecK~M 

npO~BneH~eM MyTall~H y HeAen~~~xc~ KneTOK. t:\aHHble, KOTOPbIM~ Mbl 
pacnonaraeM, He n03Bon~~T CAenaTb OKOH4aTenbH~H B~60p Me~AY 
3T~M~ B03MO~HOCT~M~. OAHaKO 60nee BepO~THOH npeACTaBn~eTC~ 
TpeTb~ ~3 H~X, nY4we COOTBeTcTBy~~a~ /no KpaHHeH Mepe Ha ~HTY~

T~BHOM YPOBHe/ c~Tyall~~, ~306pa~eHHOH Ha p~c.2, KorAa B~xOA 
peBepCOB B rny60KoH CTall~OHapHOH ~a3e npeB~waeT ~x B~xOA 
B npeAweCTBY~~~H nep~oA. ~eHOMeH 3TOT reHeT~4eCK~-3aB~C~M: He
KOTop~e aBTOp~ Bo06~e ero He Ha6n~Aan~/12/; APyr~e, ~3y4aBw~e 
A~HaM~Ky nO~BneH~~ peBepCOB y 60nbworo 4~cna WTaMMOB APo~~eH, 
Y OAH~X ~3 H~X B~Aen~ B03pacTaH~e B~xoAa peBepcoB BO BpeM~ CTa
ll~oHapHOH $a3~, y APyr~x - HeT/ 13 /. 

KaK nOKa3aHO Ha p~c.3, np~ Bcex cpoKax Ha6nnAeH~~ ~ ycnoB~~x 

KynbT~B~poBaH~~ y Ae$eKTHblx no penapall~~ AHK APo~~eH /wTaMM 
8nr-59/ 4aCTOTa peBepT~poBaH~~ Bblwe, 4eM y APo~~eH C HopManbHoH 
penapall~OHHOH c~cTeMoH /wTaMM p192/. 3TO n03Bon~eT npeAnono~~Tb, 
4TO MYTareHe3 y APo~~eH B CTall~OHapHoH $a3e pOCTa Mo~eT 6~Tb 
CB~3aH C "ow~6KaM~ penapall~~" cnOHTaHHO B03H~Kal0~~X nOBpe~Ae
H~H AHK. MaTep~anOM An~ TaKOH penapall~~, eCTeCTBeHHO, cny~~T 

HYKneOT~AH~H nyn KneTOK. Ecn~ AonYCT~Tb, 4TO y aYKCOTpO$H~X 
no aAeH~Hy APo~~eH B cTall~OHapHOH $33e OTHOC~TenbHoe cOAep~aH~e 
aAeH~Ha B HYKneOT~AHOM Hyne, ~cnonb3yeMoM An~ penapall~~, npo
nOPll~OHanbHO ero ~CXOAHOMY cOAep~aH~~ B cpeAe, TO 3aB~C~MOCTb 
4aCTOTbi peBepT~pOBaH~~ OT cOAep~aH~~ aAeH~Ha B cpeAe MO~HO 
06b~CH~Tb B TepM Yl HaX r~nOTe3bl "A~c6anaHca penapaT~BHQro CYlHTe
3a 	AHK". 

AeHCTB~TenbHO, MepOH AYlc6anaHca B COOTHOWeHYIYI HYKneOT~AoB 
/npeAweCTBeHH~KOB AHK/ B cnY4ae aYKCOTpO$H~X no aAeH~HY KneTOK, 
KorAa ~MeHHO aAeH~H ~BnHeTC~ n~MYlT~pYIO~~M POCT $aKTopOM, Mo~eT 

cny~~Tb Ben~4~Ha, 06paTHaH ero cOAep~aHYI~ B cpeAe. B TaKOM cny
4ae AaHH~e, np Yl BeAeHH~e Ha p~c.3, MO~HO ~HTepnpeT~pOBaTb KaK 
nponoPll~OHanbHOCTb 4aCTOT~ peBepT~pOBaH~~ CTeneHH A~c6anaHca 
aAeH~Ha no OTHoweH~n K APyr~M HYKneOT~AaM. npOTOT~nOM 3T0i1 r~

nOTe3bl Mo~eT cny~~Tb r~nOTe3a "A\-!c6anaHca penn~KaT~BHoro C~HTe
3a ,QHK" , W~pOKO 06CY~Aa!n~aHCH B jl~TepaTypel 1,21. 3Ta r~nOTe3a 
6~na ~cnonb30BaHa An~ 06bHcHeH ~~ 3aB ~C~MOCT~ 4aCTOT~ MYT~pOBa

HYI~ $aroBoH AHK, penn~ll~pyrn~eHC~ in vitro, OT OTHOC~TenbHoro 
cOAep~aH~H B cpeAe pa3H~X HYKneoT~AoB/14.1 5 /. AnH HeKOTOp~X 
HYKneOT~AOB ~ ycnoBM~ penn YlK ai..l WW I e y4ae7~e~ penn"KaT ~ BHoG AHK

PHc.4. BnHRHHe OTHOCHTenh Horo co 
10-) ep)I(a HI1R TI1MHHa B C~le CI1 H)'l<neO TI1

AO B (T: CAG) Ha l.J.aCTOTY ~lY'Tl1 pOBaIlHIl 

clJaroBofl )IRK npl1 penm'lKal\HI1 in 
vitro C Y'l aCTl1e~! llHK-nonI1Mepa3 b; (l10-4 
101 H }J,HK-nomm ep a3bl e I . / Ino" I

:.. 
>: p:a HHbIt-ti l 5 I I . 

I'" 
~ 10-5 
u 

non~Mepa3~ ~ VI penapaT~BHoH AHK
:r'" 

non~Mepa3~ B MneKon~Ta~~~x/ 3T a 
3aB~CMMOCTb, npM ~306pa~eH~~ B np~10- 0 
HH TOM HaM~ MacwTa6e, ~MeeT TaKY~I- -~ me 	 CPOPMY / p Mc.4 / , ~ TO ~ AnH APO*

10 0.1 meB~X KneT OK / pMc.3 / . r~noTe3Y 
Onl OCaT CTIbHafl KOlille.H Tpa.illffl 

T: CAG "A~c6anaHca penn~KaT~BHoro C~HTe

3a AHK" "lOmHO, nO-B~A~~\OMY , ~cnonb30BaTb An~ 06bHcMeH~~ 3aB~


CMMOCT~ 4aCTOT~ peBepT M poBaH~H APommeH OT cOAepmaH ~~ aAeH~Ha 


B cpeAe BO BpeM~ norap~cpM~ 4ecKoi1 ~ paHHe H cTallMoHapHoH ~a3~ 


pOCTa. 

CYAR no HaW~M AaHH~M /pHc.3/, a TaKme no AaHH~M , nonY4eH

Hbll~ Ha eparoBoi1 AHK in vi tro/ 14,15/, Ha C4eT " AIK6anaHcHoro 
MYTareHe3a" Mo~eT np~XOA~T bCH nOAaBnH~~a ~ Aon~ cnOHTaHHO B03
H~Ka~~~x MYTall~H. nOA06 Hyrn T04 KY 3peH~R B~CKa3~Ban 5pecnep/16 1 
Ha OCHOBaH~~ CBO~X on~TOB c 6aKTep~HM~. Becb Ma BepO~THO, 4TO 
Ta K ~M me nYTeM MomeT Bn~~T b Ha MYTareHe 3 cOAepmaH~e B cpeAe 
caM~X pa3H~X MeTa60n~ToB, ~OHOB MeTannOB, a TaKme cy6cTpa ToB 
3HepreT~4eCKoro 06MeHa, KOTOP~H, KaK ~3BecTHo/17/, TeCHO CBH
3aH C npOlleccaM~ pe napallM~. Oc06~i1 ~HTepec np~ 3TOM npeACTaB
n~eT Bonpoc - 3aB~C~T n~ OT ycnoB~H KynbT ~B~pOBaH~R OTHOC ~ Tenb

H~e 4aCTOT~ MyT~poBaH~H pa3H~X reHOB, ~, npemAe Bcero, reHOB, 
HaXOAH~~XCH B penpecc~pOBaHHOM H AepenpeCCl1pOBaHHOM COCTO~HI1I1. 

OAHaKO , KaKl1e 6~ pe3ynbTaT~ HI1 6~nl1 nonY4eH~ B xOAe Aanb
Hei1wero 113Y4eHI1H MyTall~oHHoro npollecca, y~e ceH4ac MO*HO YT
Bep*AaTb, 4TO 4aCTOTa cnOHTaHHoro MYTl1poBaHI1H KaKOrO-nI160 reHa 
y KaK MX-nI160 KneTOK He Mo*eT 6~Tb 3a AaH a OAHI1 M eAI1HCTBeHH~M 
4~cnOM : Onl1CaTb ee MO*HO n~wb B cpopMe pacnpeAe neH YlH Ha ycno
BI1H X KynbTI1B~pOB a HI1R, cO B MeCTI1M~X C ~~3Hecnoc06HOCTb~ AaHH~x 
KneTOK. B CB~ 3~ C TeM, 4TO nepe4~cn~Tb Bce ycnoB~R, npM rOAH~e 

AnH KynbT ~B~pOBaHMR Ka Kor o-n~60 06beKTa , HeS03MomHO, TaKoe on M
caH~e H~KorAa He 6 YAeT nonH~M , 

ABTOP~ Gna r OAap AT npoep. ~. A.3axapOBa 3a n~6e3HO npe AocTaB

neHH~e wTaMM~ APo~*e H AnH KccneAOBaH~H. 
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