
E;~JIoK RecA HBJIReTCR KJIl-o~IeBbIM RJIR rOMOJIOrIILl- 

~ o i i  P ~ K O ~ I ~ I ? H ~ C ( M L I  E. ~ 0 l i  [I]. C B S I ~ ~ I B ~ H I ~ ~  RecA C On- 

H O H H T ~ B O ~ ~  AHK @ o p n ? l l p y e ~  R e c A - @ m n a ~ e ~ ~ ,  BRTOK 

CnXIpaJIH KOTOpOrO COCTaBJIXkOT 6 h lOHOMePOB RecA 11 

18 H y K J I e o r r H A o e  ZHK. OH OCYmeCTBn ' i l eT  0 6 h . l e ~  H11- 

~ e i r  AHK B ~ O ~ Z O . Q O ~ M ~ I H O M  P ~ K O M ~ I I H ~ ~ A ~ I  [2] .  0 6 -  
I r apy>KeH&re  n p e n n o l I T w r e n b H o c l ~  R e c A - @ ~ n a h l e ~ i ~ a  

K KOHTeKCTY AHK [ 3 ]  no~pe60sasro BbIRBJleHHZ oco- 
ISc~r-rocrefi QHK. O n p e n e n z l r n r r L a x  3 ~ y  n p e n n o c I ?  ~ i -  

TCJTLHOCTI,. 

B H a C ' l o R ~ e 6  p a 6 0 ~ e  C I I O M O ~ b K l  KOhl I lbKITeP-  

~ o f i  CHC'rehibI ACTIVITY [4] ~ c c . n e ~ o ~ a ~ b r  flaHHI,Ie o 
CpOACTBe R e d - @ H J I ~ ~ I ~ H T ~  K ,QHK [3]. Y c ~ a ~ o s n e -  
HO. IITO 3 T 0  CPOnCTBO J'5blBaeT C pOCTOh1 K O H q e H T p a -  

u i l l i ~  T p k I H y K n e o , r I f n o s  DRV = {AAA, AAC, AGA. 
AGC, GAA, SAC,  GGA, GGC, TAA, TGA, AAG, 
A G G ,  TAG, TGG. GAG, GGG, TAC, TGC}. I I o ~ a s a -  
klO, 'IT0 TPHHYKJleOTMAbI DRV KOAI?PyIC)T aMIIHOKMC- 

.70TbI ,  @ O P M M P Y K ) ~ M ~  TIOBePXHOCTM ~ ~ . ~ I K O B ~ I X  m O -  

6yn C MX @ ~ H K ~ I I O H ~ J I ~ H ~ I M H  c a f i ~ a I v l X ,  PI H e  KOAPipY- 

IOT aMHHOKXCJIOrrbI E13 T J I O ~ Y J I S I ~ H ~ I X  % R e p  6 e n ~ o s .  
 TO C O r n a C y e T C R  C 0 6 ~ e l l 3 ~ e c ~ H b 1 h 4 ~  KOHCepBaTHB-  

H O C T ~ K )  @ ~ H K ~ H O N ~ J I ~ H ~ I X  c a f i ~ o s  6 e n ~ o s  a Gnor- 
HbIhIH l l e p e ~ ~ p O f i ~ a h l l 3  R A e p  ~ ~ J I K O B ~ I X  rno6yn. 

~ c c J I ~ ~ o B ~ H H ~ I ~  ,QaHHbIe 0 CpORCTBe R e c A - @ & i f l a -  

h I e H T a  K AHK [3] TlpMBeReHbI B ~ a 6 n .  1. OHPI C O a e p -  

X a T  16 @ p a r h f e H ~ O B  HHK ~ J I l l H o f i  32 HyKJIeOTHZa  

S = , $ I . .  .S32 C BeJIkI'iHHElMM CPOACTBa R e c A - + H n a ~ e ~ r ~ ~  

K H H ~ I  F ( S )  OT -5.01 AO 1.20 - ~ I O ~ ~ ~ H + I \ I I I ~ ~ C K L ~ X  eAII- 

HIIV. ~ O C K O J I ~ K Y  B R e d - @ ~ J I a h l e H ~ e  H a  OUHH RecA 
IIPMBOAkITCR 3 HYKJIeOTMUa [ 3 ] ,  T O  H3y ' i a J IHCb B3Be-  

LLIeHHble KOHIJeHTPaq l lM TPMHYKSieOTllHOB z= 

Ha pmc. 1 R a m 1  @ y ~ ~ r p n i  \c(i), M o A e n ~ p y m u l ; I e  , 
HaH60J lb ILI I46  BKJla,Q B CpOACTBO R e c A - @ ~ ~ l a ~ e ~ r a  K I 
HHK Anx T p l i H y K J I e O T M ~ O B  H a  ~ ' - K O H U ~   TOG AHK 
( ~ e n p e p b r ~ ~ a ' i l  n ~ ~ n x )  a B ~ O ~ H I J M H  19 ( U I T ~ M X O B ~ S ~  1 
JIMHI?R), y ~ a n e H H 0 G  O T  ~ ' - K O H W ~  AHK H a  18 HyKJl sO-  j 
THROB, COCTaBJIRIOlI~HX OAHH BMTOK CIIkIPaJI1.I RecA- I 
C ~ I I ~ ~ M ~ H T ~  [31. Bcero a~an113aposanocb 180 +YHK- ! 
q ~ 6 1  $ \ ' ( I ) .  klx K O M ~ I I H M ~ O B ~ H M ~  CO BCeMH TPMHYK-Te- 

OTt fAaMX Z = Z'122-71 ZaeT 15' X 180 = lo6 K O H U e H T P a -  

421l% XZ,, . q T 0 6 b 1  K O H 4 e H T P a U X R  Xz,, (S,) OIIpeJXeJIRJIa 

~ ' ( i ) ,  nec II03IZqZIM 

' . O r  
I - 

/ ' 
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TaGnwa 1. CPORCTBO R e ~ A - + ~ . r I a h f e ~ ~ a  K ORHOHHTeBbJhl AHI( [ 3 ]  

1 c p o ~ c ~ ~ o  F,, R e c A - @ r m a b f e ~ ~ a  K AHK S,,, ~ c e  n a p b ~  
{Xz,,.(SII), F,,} A O n X H b I  O T B e Y a T b  T P ~ ~ O B B H H F I M  per- 
peccma: 

Nl n n. 

1 

2 
3 

4 

5 

6 

7 
8 

9 
10 
11 

12 

13 

14 

15 

c D o p i q n a  (2) n p c ~ c ~ a 3 ~ 1 s a e ~  C ~ O A C T B O  RecA- 
@ M J I a h l e ~ ~ a  K AHK FL,, 110 K o H q e H F r p a q m r r  Xf,,. An2 
ee n p i r h r e H e H m  ~pe6yercsr c o o T s e r c r s M e  n p e n c K a -  

3aHHOTO CpOACTBa FL,, M3BeCTHOhlY F. Bcero n p O B e -  

pReTCR 22 'I'aKXX COOTBeTCTBMR, B TOM qMCJIe J I I I H ~ ~ I -  

H a 2  K O p P e J I R q l l R  FL,, I1 F, HOPhlaJ lbHOC1 b OTKJIOHe- 

~ P i l i  { FZ,, - F} . AJIR 111-r0 COOTBeTCTBIIR [6] OueHI iBaeTCH 

YPOReHb e r O  3HaTIMh10CTM a,,, (1 2 Ill 5 22). 3 ~ a q l f ~ b I e  

COOTBeTCTBKFI (CX,,, <0.05) Me>Kfly F,,, H F A a I o T  KOH- 

qeHTpaQ1.iI.i X,,,, B TephlMHaX ~ e s e l K 0 6  JIOrllKM 3 a A 3  

[7], nOJIOXkITeJ IbH~l€ l  OQeHKy Ul,,(Xz,,, F )  > 0; H e 3 H a q I I -  

MblC - 0TpPluaTeJILHyl-o. Bcero n0J IyYaeTCR 22 O u e H K H  

{ U,ll(Xz,, , F )  } ,  YCpeJJHeHHe K O T O P b I X ,  B T e p h l A H a X  

r e O p M K  npE%HXTEX p e L L I e ~ 5 1 g  [8]. A d e  r n O n e 3 H O C T b  

K O H Q e H T p a q H M  X,,, n.rlR n p e A C K a 3 a H H R  CpOACTBa 

R e c A - @ H n a M e H ~ a  K AHK, F: 

Cornacao @oprvfq ' -~e  (3) n o n e x r o c T b  U(X,,,, F )  
KOH4eNTPaUMLI XL,, P a C T e T  C ql?CJ;OM '3Ha'lHhlhIX CO- 

~ ' ~ B ~ T C T B E I ~ I  Me)K.QY n p e R C K a 3 a H H b I M  F/,, I4 I I3BeCT- 

HLIM F CPOACTBOM. O T P M Q ~ T C J ~ ~ H ~ H  n O J l e 3 H O C T b  

U(Xz,, , F )  < 0 o 3 a a t 1 a e r .  .ITO c n o b r o r q b m  K o H q e H T p a -  

qM1I X7,, HeJIb3H l lPC,QCKa3bIBaTL CPOACTKO R ~ C A - @ H -  

Bapbrd~r FIocne ,qosa~en~ ,~oc rh  JHK, S,, 

CCTTCCGCTTTTTTGTCCTCTTTTCTTTTGGT 

dC CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 

#40 A > T  -r ACCACCACACACGCGCACACCACCACACACGC 

n a M e H T a  K AHK: ~ O ~ L I L J ~ I H C T B O  C O O T B ~ T C T B I . ~ ~ ~  h i e x -  

ny F7,, 13 F H e  XBJlXl€lTCX AOCTOBePHhTMM. EC.TIM nones- 
HOCTb , F )  > 0 IIO.rlO>KIzITeJIbHa, T O  HO 

KOHIJeHTPilQMII XZ,, hlOXHO I lpeACKa3bIBaTL 3 T 0  CPOA- 

CTBO: 60JIh111ki1-ICTBO C O O T B ~ T C T H I I ~ ~  M e X A Y  Fz,, I1 F  
nOCTOBepl lL1 .  C O ~ X ~ C H O  ~ I ~ H O M H H ~ J I ~ H O ~ ~ ~  K P B T e -  

p13lIO [6] BepOXTHOC 1 b c J I Y ~ ~ ~ H o ~ o  IlOXBJIeHMR CpejJM 

10' K O H U e H T p a q l f l i  Xz,, 0 ~ ~ 0 f i  X c U(X, F )  > 0: 

htr#3 

#39 
dT 

G > C  
IDENT 
htr#4 

G > T  

C > G  
C > T  
# 7 

hts#2 

C > A  

n p l i  ~ T O ~ I  H ~ ~ ~ O J I ~ U I ~ R  U(Xz,  F) > 0 y r < a 3 b r s a e r r  

K O H u e H T P a q M H 3  X;,, , KOTOPaR O n p e A C J I R e T  I l p e n n O -  

LIrM.i? e n b H O C T b  R e d - @ r ~ n a h l e H ~ a  K AHK. 
A ~ a n M 3 1 1 p o ~ a n l r c b  10 AHK a3 T ~ ~ J I .  1 (&b 2,  3,4 ,  

5 , 6 ,  8, 9. 13, 14 a 16), o c l a n b a b I e  6 AHK 6b1ni.i KOH 

TpOJIbHbI\fLi .  Hnsr 10 n p O a H a n I 4 3 I I p O B a H H b I X  DHK S,, 
BbI~1XC.rIHJIIfCb (1) BCe 10' B 0 3 h I O X H b I X  K O H u e H T p a -  

q k l c ~  X7,,(S,,). no H3BeCTHOh.ij' CpOJJC'rBy RecA-+~na-  
M e H T a  K RHK F,, 6 b 1 . ~ ~  I IOCTpOeHbI  p e r p e c c I l a  (2) 
n.nn n p e ~ ~ c ~ a 3 a ~ m ~  F,,,(S,,) rro X,,,(S,,). C p a ~ ~ e a t z e  

F,,, (S,,) c F,, ( @ o p h r g n a  (3)) nano nonessoc-ra U(X,,, , F )  
KOHueHTpaIJMkI Xz,, Bcero IIOJIycIEnOCb 10%0JIe3~0- 
c ~ e i r  L'(X,,,, F ) ,  n r r r u b  n H  I I, 113 trrrx o k d ~ a n ~ i c r ,  nono- 
XLI r e n b ~ b ~ h ? ~  (~a6.n.  2). 

TTCACAAACGAATGGATCCTCATTAAAGCCAG 

CCGTCTGTGGTGGTGTGCGCGTCTGTGGTGGT 

TTTTTTTTTTTTTTTTTTT rTTTTTTTTTTTT 
CCATCCCCAAAAATCACCTCTTATCAAAACCA 

CCATCCGCAAAAATGACCTCTTATCAAAAGGA 
CATGGAGCAGGTCGCGGATTTCGACACAATTT 

CCATCCTCAAAAATTACCTCTTATCAAAAATTA 
GGATGGGGAAAAATGAGGTGTTATGAAAAGCA 

TTATTTGTAAAAATGATTTTTTATTAAAAGGA 
GGCGGGCGGCGCGGCCGGGCGGCGGGCGCGCC 
AATTCTTCGAAGCTAGCCCTCAGGCCTAGGCA 
AAATAAGAAAAAATGAAATATTATAAAAAGGA 

Harr6onbrue1? (XD,,,,,, t-') = 0.370 6 b 1 n a  none3- 
H O C T ~  T P I . I H ) I K ~ ~ O T M R O R  DRV = { A A A ,  AGA, TAA, 
TGA. GAA. G G A ,  AAG. AGG. T A G ,  T G G ,  GAG, 
CGG, AAC. AGC, TAC. 'TGC. GAC, G G C ) ,  n 3 ~ e -  
met%HLlx ( ~ I ~ H K I ~ I I ~ ~ ~  11 I ( / )  c M ~ K C I ~ ~ I ~ ~ ~ I O M  ~a S ' - K O H I ~ ~  
AHK ( p ~ c .  1 .  H e n p e p h r s r J a r l  ~ I I H M H ) .   TO 0 3 ~ a ~ r a e ~ ,  

~~OK,'IAjl.bI AKAfiEMIlM HAYK 1oh1 363 .Nh I I998 



-Nb 11. 11. 
B ~ ~ ~ . I M o c B R ~ ~  c J I ~ ~ L U M M  

uecosan @ ~ H I < U I I > I  
TpIlHYK.'LCOTCIJ~ Z 110.7e3HOCTb TpMH)'KJIeOTHflOM 

( I  ' 2 .  K C .  1 ) 

RVD I To x e  

VDR I >> 1 0.170i0.033 1 

Ta6. la~a  3. rIpoe~urnz TpnHylt . . reorr ina  DRV Ha reHeT51qecKllil  KOR 

RRV I ~ Y H K T M P  1 RRM 5 To x e  

A ~ ~ M H O K M C ~ O T H ~ I ~ ~  OCTaTOK KOJIM~I~CTBO 
r e ~ e ~ ~ c l e c ~ ~ f i  K O ~  (DRV) 

HaSBaHMe KOROHbI 

0 19 1 k 0.033 1 ' I < i c l ~ b l f i  c:~y~aN 

0 I X  . . -  

GCG GCA GCT GCC 

AGG AGA CGG CGA CGT CGC 

XAT AAC 
GAT GAC 
TGT TGC 
CAG CAA 

GAG GAA 
GGG GGA GGT GGC 

CAT CAC 

ATA ATT ATC 

TTGTTACTGCTACTTCTC 

AAG AAA 
ATG 

TTT TTC 

CCG CCA CCT CCC 

AGT AGC TCG TCA TCT TCC 

ACG ACA ACT ACC 

GTG GTA GTT GTC 

TGG 
TAT TAC 

'-ITO C ~ O A C T B O  R e c A - @ l . r n a ~ e ~ ~ a  K AHK onpenem- 
eTCR ~ o H q e ~ ~ p a q k i e l %  TPkIHJ'KJIeOTHAOB DRV B ~ J I E I ~ H  

ee ~ ' - K o H u ~ .  M3 ~ a 6 n .  2 BHAHO, q T O  R B a  A p y r H X  T p H -  

HyKJIeOTkiRa C n0J lOXMTeJIbHbIMl . r  nOJIe3HOCTRiifI.I XB- 

JIHIOTCU IfMKJlM9eCKI.IMIil I I ePeCTaH0RKaMI . I  HYKJIeOTn-  

AOB (RVD IT VDR) nyxrurero T p H H y K J I e O T M ~ a  DRV. 
B3BeLUeHHbIMLI TOG Xe @ J ' ~ K q H e f i  L V ~  (i), a R B a  OCTaB- 

LLIHXCX TpHHyKJteO'l'HAZl RRV ki RRM RBJIREOTCR xIaCT- 

HblMI? CJIY9aRhfI.I DRV, B3BeLLIeHHbIMH @ Y H K I ~ M ~ ~ ~  

W'2(i) C MaKCHMykIOhf £3 n03Pi.iqEIH 19 (pllc. 1, LLITPHXO- 

BaH JIMHHR), yJpJIeHHol% O T  ~ ' - K O H U ~  AHK H a  18 HyK- 

neor rE iAoB,  c o c r a R n R I o W H x  OQI.IH BMTOK C n M p a J l H  

R e c A - + l . ~ n a ~ e ~ ~ a  [?I]. Rce 3 T 0  y K a 3 b l B a e T  H a  BaX- 

FDRv ,,.,(S) = 0.54 - 1.03 x XDRv,., (S). (4) 

AOKfiAjJbI AKAAEMMH HAYK TOM 363 .N'g 1 1998 



1 M e H T a  K HfIK H a  He3aBMCHMbIX KOHTpOJIbHbIX HaHHbIX, JIOT, @ O ~ N I H P Y H ) ~ M X  c J I y c l a f i ~ b l f i  K J I Y ~ O K  (a  < 0.0 I),  
IITO ORHO3Ha9HO yKX3bIBaeT H a  B a X H O C T b  TpHHYKJIeO- n O B e P X H O C T b  (a  < 0.025) PI 3 a p R R  (a  < 0.025) G e n ~ a ,  

DRV KoflMpyeT 

cnyclafi~blh K J I ~ ~ O K  [9] 
I 

nosepxHocTb [lOJ 
i 

3 a p x m e ~ ~ b 1 e  [l  0) 
DRV H e  KoAkipyeT 

I 

i xflpo mo6ynb1 [9] 
1 

~ O C K O J I ~ K Y  6 0 J I b ~ l a ~  9 a C T b  r e H O M a  E. ~ 0 1 i  KOAB- 

p y e T  6 e n ~ n ,  T O  661~10  B e C b h l a  M H T e p e C H O  CPaBHMTb 

TPHHYKJIeOTMn DRV, 0ripeAenXK)LqPIf i  CpOACTBO 

R e d - @ k i J I a h l e ~ ~ a  K UHK, C reHeTMs€!CKMM KOAOM 

( T a 6 n .  3). T ~ L I H ~ K J I ~ O T H ~ ~ I  DRV COBlTaAaK)T C KOAO- 

H a M a  a p r m m a ,  acnaparma, J I M ~ M H ~ ,  rnxqma,  PIC- 
T e a H a ,  cepma, ~ k i p o s ~ ~ a  a c n a p a r k i ~ o ~ o i 7  M r n m T a -  

MMHOBOH KMCIIOT, TPHIITO@BH~. M e x ~ y  C B O ~ C T B ~ M M  

aMEiHOKMCJIOT [9, 101 M TPHHYKJIeOTllAaMM DRV MMe- 

e T C Z  s e T b I p e  )JOCTOBepHbIX COOTBeTCTBWi (~a6n .  4): 
TpEiHyKJIeOTMnb! DRV RBJIRK)TCR KOAOHaMH aMPIHOKMC- 
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