
 !"# $% &'"($ ) " *+, --*./. &01. 1. 2013 

 

 

30 
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 !"#!$%&'! ()*+&,-*.'/012 0!$%#%3 SSR-(!#'.#%3 4*5 ,/-%*+"%3!0,5 3 ,")6.0,, 

7.0.&,6./'%7% #!"0%%$#!",5 3 -#.4.*!2 #%4%3 Malus, Prunus   Pyrus
 
  

 

8)-#)0 9. 9.  .!."., :%'(!'%3 8. ;.  .!."., 8&.-!0%3 9. ;. 234.5267,  

<!*!-!0%3 9.=. 234.5267  

 

#$%&'()%*+,""$, "(&-"$, &-),.',"/, 0,+,)$-1(+ (2% /3 2$"(45"63 "(&-"$-

/%%4,'$+(*,45% /3 /"%*/*&* %('$+$'%*+( / +/"$7)('()%*+( 8$%%,459$2( (',:// 

(1)(%"$'()) 

 
!"#"$%&. /84096:68 .339:;0<26.= 40 0>:6?: @50<6= .6A05127.<6037. SSR-90?@30< 3 

.3409BC0<26.:1 1@9B7.49:?360D0 A52D1:6760D0 2629.C2 62 2<70127.E:3?01 D:6:7.E:3?01 2629.C2705:  

ABI-Prism 3130. F45:;:9:68 62.G09:: 4:534:?7.<68:, .C 4:5:E6= .3409BC0<2668H,  SSR-125?:58 ;9= 

;29B6:IJ:D0 .C@E:6.= D:6:7.E:3?0D0 52C600G52C.= 45:;:92H 50;0< Malus, Prunus . Pyrus. K25?:58 

3D5@44.50<268 < 1@9B7.49:?368: 62G058 3 >:9BL 40<8J:6.= MAA:?7.<6037. <84096:6.= D:607.4.50<26.= 

C2 3E:7 0;60<5:1:660D0 2629.C2 40 6:3?09B?.1 90?@321 45. 4037260<?: NO' . 450<:;:6.. A52D1:6760D0 

2629.C2. N0 5:C@9B72721 52G078 409@E:68 ;2668: ;9= 30372<9:6.= ( + – A.6D:545.670< .C@E:668H 

0G52C>0<.   

'()*"+," -(.+%: D:6:7.E:3?0: 52C600G52C.:, ?099:?>.. D:6:7.E:3?.H 5:3@530<, Malus, Prunus, Pyrus, 

1.?50327:99.768: ( + – 125?:58, 1@9B7.49:?368I 2629.C.   

Summary: The study to assess the level of informativeness of  SSR-loci using multiplex fragment analysis 

on an automated sequencer ABI-Prism 3130 have been carried out. The most promising SSR-markers were 

determined from the list of used, for further study of the genetic diversity within the genera Malus, Prunus and 

Pyrus. Markers are grouped into multiplex sets in order to improve the efficiency of the genotyping by simultaneous 

analysis for several loci in the formulation and implementation of PCR fragment analysis. According to the results 

obtained data for the compilation of DNA - fingerprints of the studied genotypes. 

Keywords: genetic diversity, collection of genetic resources, Malus, Prunus, Pyrus, microsatellite DNA-

markers, multiplex analysis.   

 

 -C@E:6.: . 30H526:6.: D:6:7.E:3?0D0 52C600G52C.= 45:;372<9=:7 30G0I 0;6@ .C 

62.G09:: <2P68H A@6;21:6729B68H 62@E68H 450G9:1 < D:6:7.?: ?@9B7@568H 5237:6.I. 

Q70 0G@390<9:60 ?2? 6:0GH0;.1037BL 40<8J:6.= MAA:?7.<6037. .3409BC0<26.= D:6:-

7.E:3?.H 5:3@530< . 0G:34:E:6.= @370IE.<0D0 450.C<0;37<2 3:9B3?0H0C=I37<:660I 450-

;@?>.. C2 3E:7 30C;26.= 60<8H, <830?0450;@?7.<68H 30570<, 0G92;2LR.H ?0149:?360I 

@370IE.<037BL ? 375:330<81 A2?70521 35:;8, 72? . 2?7@29B6037BL .339:;0<26.I, 62-

452<9:668H 62 .C@E:6.: A.90D:6:7.E:3?.H 234:?70< . <8=36:6.: 1.?50M<09L>.0668H 

4@7:I A051.50<26.= 52C600G52C.= 62 @50<6: 50;/<.;/40;<.;. / 62370=R:: <5:1= 62.G0-

9:: MAA:?7.<681. 1:70;21. ;9= .C@E:6.= D:6:7.E:3?0D0 52C600G52C.=, <8=36:6.= A.-

90D:6:7.E:3?.H <C2.103<=C:I 62 52C9.E68H 72?30601.E:3?.H @50<6=H =<9=L73= 1:70;8, 

0360<2668: 62 2629.C: 409.105A.C12 4:5<.E60I 375@?7@58 ( +. -3409BC0<26.:1 1:-

70;0<, 0360<2668H 62 ( + - 125?:5601 2629.C:, ;2:7 <0C10P6037B 62.G09:: 0GS:?7.<60 

0>:6.<27B D:6:7.E:3?.: ;.3726>.. 1:P;@ .C@E2:181. 0G52C>21. 62 52C68H 72?30601.-

E:3?.H @50<6=H. 

F360<68: 62452<9:6.= .3409BC0<26.= 109:?@9=568H 125?:50< 45. 52G07: 3 D:6:-

7.E:3?.1. 5:3@5321. 5237:6.I 10P60 45:;372<.7B 39:;@LR.1 0G52C01:  

                                                 

  '2G072 <84096=:73= 45. 40;;:5P?: 'TT- (450:?7 U 13-04-02089_!) 
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- -6750;@?>.= D:6:7.E:3?.H 5:3@530<: 40.3? 60<0D0 52C600G52C.= ;9= 45.<9:E:6.= 

< ?099:?>.L; ?067509B 450>:332 <?9LE:6.= 60<0D0 0G52C>2 < ?099:?>.L (;9= 45:;07<52-

R:6.= ;@G9.50<26.=). 

- *75@?7@52 ?099:?>..: <8=36:6.: 3 .3409BC0<26.:1 109:?@9=568H 125?:50< 

<6@75.<.;0<8H 3<=C:I; 2629.C 50;37<2 <.;0< . D:607.40<.    

- *0C;26.: ?099:?>.I 62 0360<: .3409BC0<26.= 109:?@9=568H 125?:50<: .;:67.-

A.?2>.= . 5:D.3752>.= 0G52C>0< ?099:?>..; A051.50<26.: 37:5P6:<8H ?099:?>.I; ?06-

7509B  D:6:7.E:3?0I 372G.9B6037. 45. 30C;26.. ?099:?>.I in vitro.  

- FH5262 2<7053?.H 452<: .;:67.A.?2>.= . 4234057.C2>.= 30570<, 5:D.3752>.= .3-

70E6.?0< . ;06050< >:668H 45.C62?0<, 5:J:6.: 340568H <045030< 2<70537<2 30570<, 

.;:67.A.?2>.= 0G52C>0<-«;<0I6.?0<».  

*5:;. 1:70;0< 109:?@9=560D0 ( +-125?.50<26.= J.50?0: 52345037526:6.: 62-

J9. ( +-125?:58, 0360<2668: 62 409.105A.C1:  1.?50327:99.768H 4039:;0<27:9B60-

37:I D:6012 (SSR).  

-370E6.? 409.105A.C12 1.?50327:99.768H 4039:;0<27:9B6037:I (SSR) – 32I7-

34:>.A.E:3?0: <25B.50<26.: ;9.68 40<7052, E70 < 3<0L 0E:5:;B 0G@390<9:60 52C9.E.:1 

< E.39: :;.6.> 40<7052.  2.G09:: 45.<9:?27:9B68: 3<0I37<2 SSRs – M70 ?0;01.6267-

6037B, 52345:;:9:6.: 40 <3:1@ D:601@, 45037072 126.4@9=>.I . C62E.7:9B62= 299:9B62= 

.C1:6E.<037B, E70 0G:34:E.<2:7 ;037@46037B . <830?@L .6A05127.<6037B M7.H 125?:50<. 

/ 62370=R:: <5:1= SSR-125?:58 E2R: <3:D0 .3409BC@L7 ;9= ;.AA:5:6>.50<?. 5237:6.I 

<6@75. <.;2, .;:67.A.?2>.. 30570<, 30372<9:6.. D:6:7.E:3?.H ?257 . < 125?:560I 3:9:?-

>.., 2 72?P: < 52G072H 40 .C@E:6.L D:6:7.E:3?0D0 52C600G52C.= . 4234057.C2>.. 30570< 

?@9B7@568H 5237:6.I.  

-339:;0<26.= 40 .C@E:6.L @50<6= D:6:7.E:3?0D0 52C600G52C.= 3 45.1:6:6.:1 1:-

70;0< 109:?@9=560D0 - D:6:7.E:3?0D0 2629.C2 450<0;=73= <0 160D.H 62@E60-

.339:;0<27:9B3?.H >:6752H. (2668: .339:;0<26.= 40C<09=L7 0>:6.7B @50<:6B D:6:7.E:-

3?0I G9.C037. .C@E2:18H D:607.40<, <8=36.7B 4@7. A051.50<26.= D:60A06;2 ?@9B7@5 < 

07;:9B68H 5:D.062H 1.52. !629.C D:60160D0 409.105A.C12 ;.?.H <.;0< ;2:7 <0C10P-

6037B ;04096.7B C626.= < 0G9237. M<09L>.. . <8=36.7B A.90D:6:7.E:3?.: <C2.103<=C. 

62 52C68H 72?30601.E:3?.H @50<6=H.  

*5:;. 490;0<8H ?@9B7@5 .C 3:1:I37<2 50C0><:768H 62.G09BJ:: ?09.E:37<0  SSR-

125?:50< .;:67.A.>.50<260 @ 4:53.?2 . =G906.. (9= M7.H ?@9B7@5 403750:68 62.G09:: 

;:729B68: 109:?@9=560 - D:6:7.E:3?.: ?2578 3 .3409BC0<26.:1 SSR ( +-125?:50<.   

F;62 .C 62.G09:: ?5@468H 52G07 40 .;:67.A.?2>.. . 3:?<:6.50<26.L SSR-

90?@30< @ =G906. G892 <84096:62 [1]. %: 5:C@9B72701 3729. 140 <4:5<8: .;:67.A.>.50-

<2668H 1.?50327:99.768H 90?@30< . 452I1:568: 4258, .H A926?.5@LR.:. (262= 125-

?:562= 3.37:12 62 62370=R.I 101:67 0;62 .C 62.G09:: J.50?0 .3409BC@:18H < .339:;0-

<26.=H, 62452<9:668H 62 0>:6?@ <6@75.<.;0<0D0 D:6:7.E:3?0D0 409.105A.C12 35:;. 

490;0<8H ?@9B7@5. &2? L. Goulao and C.M. Oliveira (2001) 450<:9. 0>:6?@ 37:4:6. D:6:7.-

E:3?0D0 50;37<2 . ( + - A.6D:545.67 < <8G05?: .C 41 30572 =G906. 3 .3409BC0<26.:1 

SSR . ISSR ( +-125?:560I 3.37:18 [2]. / 5:C@9B727: 52G078 <3: 30572 G89. .;:67.A.-

>.50<268 40 @6.?29B681 299:9B681 ?01G.62>.=1.   

 / ?2E:37<: 0;60D0 .C 62.G09:: ?5@468H 450:?70< < ;2660I 0G9237. .339:;0<26.I 

39:;@:7 071:7.7B .339:;0<26.= D5@448 @E:68H .C  2>.0629B60D0 >:6752 30H526:6.= D:-

6:7.E:3?.H 5:3@530< )03@;2537<:660D0 ;:425721:672 *V! 40 3:9B3?01@ H0C=I37<@ 

(USDA-ARS-National Center for Genetic Resources Preservation). / ;2660I 52G07:, 3 .3409B-

C0<26.:1 2629.C2 409.105A.C12 1.?50327:99.768H 90?@30< =;:560D0 D:6012, 2 72?P: 40-

9.105A68H 125?:50< H90504923760D0 D:6012 <84096.9. 0>:6?@ @50<6= D:6:7.E:3?0D0 

52C600G52C.= ?099:?>.. 0G52C>0< ;.?.H <.;0< D5@J., 30G52668H < %<504: . 62 W9.P6:1 

<0370?:, 2 72?P: ?099:?>.. 30570< . <.;0< =G906. (405=;?2 1900 0G52C>0<) [3]. N0 5:-



 !"# $% &'"($ ) " *+, --*./. &01. 1. 2013 

 

 

32 

C@9B72721 .339:;0<26.I G89 <8=<9:6 5=; ;@G9.?2768H 0G52C>0<, 2 ;2668: D:607.4.50<2-

6.= 4039@P.9. 0360<0I ;9= A051.50<26.= G2C8 ;2668H D:60168H A.6D:545.670< 0G52C-

>0<. / .C@E:6.. 1.?50327:99.760D0 409.105A.C12 D5@J. < ;26601 .339:;0<26.. G89 

.3409BC0<26 5=; ( +-125?:50<, .;:67.A.>.50<2668H . ?257.50<2668H < D:601: =G906.. 

(2668I 40;H0; J.50?0 .3409BC@:73= < 3<=C. 3 ;037270E60 <830?.1 @50<6:1 D01090D.. 

D:6010< M7.H <.;0<.   

N:5<0I ?0370E?0<0I ?@9B7@50I, @ ?07050I G89. .C@E:68 1.?50327:99.768: ( +-

125?:58 =<9=:73= 4:53.?.  2 0360<: ;<@H G0D278H AC/GT . AG/CT 40<70521. D:60168H 

G.G9.07:? 30572 «Redheaven», 3:9:?>.. *V! G89. <4:5<8: 3.67:C.50<268 17 1.?5032-

7:99.768H 452I1:50<, 409.105A.C1 ?07058H G89 2450G.50<26 62 10 D:607.42H 4:53.?2 . 

6:?725.62. &2? P: G892 4502629.C.50<262 <0C10P6037B .3409BC0<26.=  ;2668H 452I1:5-

68H 425 @ ;5@D.H ?@9B7@5 50;2 Prunus. 10 452I1:568H 425 .C 17 ;2<29. E:7?.I NO' 450-

;@?7 @ 72?.H <.;0<, ?2? 39.<2 ;012J6==, 39.<2 =4063?2=, 2G5.?03, 1.6;29B, E:5:J6= . 

<.J6= [4].  

'2C52G072668: 62 4:53.?: . E:5:J6: 1.?50327:99.768: ( +-125?:58 G89. .3-

409BC0<268 ;9= 403750:6.= D:6:7.E:3?0I ?2578 Prunus. SSR G89. 0G625@P:68 <0 <3:H 

<03B1. D5@442H 3>:49:6.= 62 ;2660I ?257:, . .H 52345:;:9:6.: G890 07603.7:9B60 52<-

601:5681, E70 0G:34:E.90 J.50?.I 0H<27 D:6012 35:;6:I 49076037. 5.4 3K / SSR. -C 62-

G052 G89. <8;:9:68 ;<2;>27B E:785: 106090?@368H SSR, <830?0 409.105A68H @ 4:53.-

?2 . 52<601:560 52345:;:9:668H 40 D:601@ [5]. 

F360<8<2=3B 62 .3409BC0<26.. SSR 125?:50< G89. 450<:;:68 J.50?0123J72G68: 

.339:;0<26.= 40 D:6:7.E:3?01@ 52C600G52C.L 30570< 4:53.?2. +099:?>.= D:6:7.E:3?.H 

5:3@530< ;2660I ?@9B7@58, 623E.78<2LR2= 405=;?2 212 30570< . 0H<278<2LR2= J.50?.I 

34:?75 <6@75.<.;0<0I .C1:6E.<037., G892 4502629.C.50<262 3 4010RBL 16 1.?50327:9-

9.768H 125?:50<. -C <3:H .C@E:668H D:607.40< 195 .1:9. @6.?29B68: A.6D:545.678 [6]. 

F;60 .C 62.G09:: 0GJ.568H .339:;0<26.I 62 39.<: G890 450<:;:60 40 .C@E:6.L 

D:6:7.E:3?0D0 52C600G52C.= . <C2.103<=C. D:6:7.E:3?0I 375@?7@58 30570< 3 A:607.4.E:-

3?.1. 45.C62?21. @ 75:H <.;0< .C T526>@C3?0I 62>.0629B60I ?099:?>.. 39.<8 (P. 

domestica L., Prunus cerasifera Ehrh. / Prunus spinosa L.). *0<1:3760 3 SSR 125?:521. < 

52G07: .3409BC0<29.3B 125?:58 H90504923760I ( +. (2668:, 409@E:668: 40 SSR, 40;-

7<:5;.9. D.G5.;60: 450.3H0P;:6.: P. domestica 07 Prunus cerasifera . Prunus spinosa. 

N5. M701 SSR 125?:58 40?2C29. G09:: <830?.I @50<:6B 409.105A.C12, E:1 125?:58 

H90504923760I ( + [7]. 

FE:<.;60, E70 1.?50327:99.768: 125?:58 62J9. J.50?0: 45.1:6:6.: < D:6:7.E:-

3?.H .339:;0<26.=H  50;2 Prunus. F6. MAA:?7.<68 45. ( +-4234057.C2>.. D:6492C18, 

045:;:9:6.. D:6:7.E:3?0D0 52C600G52C.=, <8=<9:6.. 50;.7:9B3?.H A051, 2 72?P: < 305-

70<0I .;:67.A.?2>.. . 403750:6.. D:6:7.E:3?.H ?257 <.;0<, 45.62;9:P2R.H ? ;26601@ 

50;@. /3: M70 40;7<:5P;2:7 <830?@L 4:534:?7.<6037B .3409BC0<26.= ;2660D0 7.42 ( + – 

125?:50< < 5:J:6.. 52C9.E68H C2;2E < D:6:7.?: . 3:9:?>.. 490;0<8H ?@9B7@5.    

"E.78<2= <830?@L 2?7@29B6037B .339:;0<26.I < ;26601 62452<9:6.. < *+, ---

*./ 62E278 .339:;0<26.= 40 .C@E:6.L D:6:7.E:3?0D0 409.105A.C12 2<70H70660D0 . .6-

750;@>.50<2660D0 D:60A06;2 490;0<8H ?@9B7@5, 45.62;9:P2R.H ? 50;21 Malus, Prunus . 

Pyrus, 62 0360<: 2629.C2 409.105A.C12 1.?50327:99.768H 4039:;0<27:9B6037:I 3 45.1:-

6:6.:1 A52D1:6760D0 2629.C2 62 2<70127.E:3?01 D:6:7.E:3?01 2629.C2705: ABI-Prism 

3130, 2 72?P: 52C52G07?2 3.37:18 D:6:7.E:3?0I 4234057.C2>.. . .;:67.A.?2>.. 0G52C>0< 

?099:?>.I D:6:7.E:3?.H 5:3@530< 490;0<8H ?@9B7@5.  2 ;26601 M724: .339:;0<26.I >:-

9BL =<9=903B 045:;:9:6.: 62.G09:: .6A05127.<68H ( +-125?:50< 62 0360<: ;2668H 0G 

@50<6: .H 299:9B60D0 409.105A.C12, «?2E:37<2 2149.A.?2>..» A52D1:670<, 2 72?P: MA-

A:?7.<6037. .H .3409BC0<26.= <  1@9B7.49:?368H 62G052H < 52C9.E68H ?01G.62>.=H. 
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+501: 70D0, < C2;2E. .339:;0<26.I <H0;.90 409@E:6.: .3H0;68H ;2668H ;9= 30372<9:6.= 

( +-A.6D:545.670< .C@E:668H D:607.40<.     

 

 >$?.'&1 , (.&%41 ,//*.4%3!0,@. / ?2E:37<: 127:5.292 ;9= .339:;0<26.I G89. .340-

9BC0<268  30572 =G906., D5@J., 4:53.?2, 6:?725.62, 39.<8 298E. 07:E:37<:660I . C25@G:P60I 

3:9:?>.., 2 72?P: 0G52C>8 <.;2 Malus orientalis. Q?3752?>.L ( + 450<0;.9. .C 1090;8H 9.37B:< 

1:70;01 O&!W c 6:?070581. 10;.A.?2>.=1. [8]. F7603.7:9B60: ?09.E:37<0 ( + 0>:6.<29. 

1:70;01 M9:?750A05:C2 < 1% 2D250C601 D:9: 40 .67:63.<6037. 3<:E:6.= 34:?7501 < "T 34:?75: 

4039: 0?52J.<26.= D:9:<8H 49237.6 G501.3781 M7.;.:1. N09.1:52C62= >:462= 5:2?>.= <8409-

6:62 62 2149.A.?2705: Eppendorf "Mastercycler Gradient".   

 / H0;: 52G078  G89 .C@E:6 409.105A.C1 39:;@LR.H SSR-125?:50<: ;9= 50;2 Malus: 

*H01h01, CH03d07, CH05e03, CH03a04, CN581493, CH01f03b, Hi16d02, CH04e03, CN445290, 

*H01h10, *H02c06, NZ05g08, CH05f06, CH04e05, CH02d08;  ;9= 50;2 Pyrus  *H01h0;  

CH04e03;  CH05e03; ;9= 50;2 Prunus: BPCCT002, Ps12a02a, CPPCT022, UDP98-407, UDP98-

410.  / 52G07: .3409BC0<29. 452I1:58 401:E:668:, A9@05:3>:6781 ?523.7:9:1: FAM, 

TAMRA, R6G, ROX.  

NO' 450<0;.9. 40 39:;@LR:I 450D5211:: 5 1.6@7 45. 94
0
* - 62E29B62= ;:627@52>.=, 

39:;@LR.H 35 >.?90<: 30 3:?@6; ;:627@52>.= 45. 94 
0
*, 30 3:?@6; 07P.D 452I1:50< 45. 58 

0
*, 30 3:?@6; 3.67:C 45. 72

0
*; 4039:;6.I >.?9 3.67:C2 -  3 1.6@78 45. 72*

0
. 

!629.C 52C1:50< 2149.A.>.50<2668H 4039:;0<27:9B6037:I G89 <84096:6 3 .3409BC0-

<26.:1 2<70127.E:3?0D0 D:6:7.E:3?0D0 2629.C27052 ABI-Prism 3130. (9= 2629.C2 ;2668H 

A52D1:6760D0 2629.C2 .3409BC0<2923B 450D52112 GeneMapper 4.0. 

 

 .")*+&!&1 ,//*.4%3!0,@. F;6.1. .C 6:1290<2P68H ?5.7:5.:< 45. 07G05: SSR-

125?:50< ;9= .C@E:6.= 0GJ.560D0 D:60A06;2, =<9=L73= @50<:6B 299:9B60D0 409.105A.C12, 

<8=<9=10D0 40 ?2P;01@ .C 90?@30< 45. 2629.C: >:9:<0I D:6492C18, <830?0: “?2E:37<0” 214-

9.A.?2>.., 40C<09=LR:: 62.G09:: MAA:?7.<60 . ;0370<:560 450<0;.7B 2629.C .H 409.105-

A.C12. +501: 70D0, 45. 4:5<062E29B601 07G05: 125?:50<, @E.78<2:73= @50<:6B 409.105A.C-

12, .;:67.A.>.50<2668I @ 6.H 45. 2629.C: 1.50<0D0 D:60A06;2, 2 72?P: 40C.>.= 62 D:6:7.-

E:3?0I ?257: <.;2, - 62.G09:: 047.129B60 .3409BC0<27B 62G05 SSR-125?:50<,  52<601:560 

52345:;:9:668H 40 D:601@.  

 2 ;26601 M724: .339:;0<26.I 621. G890 .3409BC0<260 15 SSR-125?:50< ;9= 2629.C2 

?@9B7@568H . ;.?.H A051 50;2 Malus, 3 SSR-125?:52 ;9= 50;2 Pyrus . 5 SSR-125?:50< ;9= 

50;2 Prunus. N5. M701 0>:6.<29. @50<:6B 409.105A.C12 ;2668H 125?:50< < <8G05?2H 0GS:-

101 < 40, 24 . 50 D:607.40< ;9= @?2C2668H 50;0<, 3007<:737<:660. / 3<=C. 3 <830?.1 @50<6:1 

D01090D. D:6012 < 45:;:92H 50;2 Prunus, G892 <84096:62 72?P: 0>:6?2 <0C10P6037. 45.1:-

6:6.= SSR-125?:50<, <4:5<8: .;:67.A.>.50<2668H @ 4:53.?2 . E:5:J6. ;9= 2629.C2 @ 75:H 

<.;0< 50;2 Prunus: Prunus persica, Prunus avium, Prunus domestica .  (2668I 40;H0; J.50?0 

.3409BC@:73= < D:6:7.E:3?.H .339:;0<26.=H 490;0<8H ?@9B7@5 [7, 9, 10]. 

(9= 0>:6?. “?2E:37<2” 2149.A.?2>.. 62 62E29B601 M724: .3409BC0<29. M9:?750A05:C < 

8% 6:;:627@5.5@LR:1 409.2?5.921.1;601 D:9:. -3H0;= .C 5:C@9B7270<, 2 72?P: 62 0360<2-

6.. ;2668H, 409@E:668H 621. 526:: [11], <3: .C @?2C2668H SSR-125?:50< G89. 045:;:9:68 

?2? 4:534:?7.<68: ? .3409BC0<26.L < ;29B6:IJ.H .339:;0<26.=H.  2 5.3@6?2H 1 . 2, < ?2E:-

37<: 45.1:52 45.<:;:68 5:C@9B7278 M9:?750A05:7.E:3?0D0 2629.C2 30570< =G906. 40 SSR-

90?@3@ CH03d07 .  UDP 98-407 – 30572 4:53.?2, 6:?725.62, 39.<8, 298E..  
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       M/   1     2     3      4      5      6     7     8       9     10    11   12  13   14   15   16   M/ 

'.3@60? 1 – !629.C 30570< =G906. 40 SSR - 90?@3@ CH03d07   

M/-125?:5 109:?@9=560I 12338 ( +; 30572 =G906.: 1-*0968J?0, 2-+@562?0<3?0:, 3-

&2I62, 4-,:A.5, 5-&29.;2, 6-XLG2<2, 7-T:=, 8-%?27:5.60;253?0:, 9-  0?7L56, 10- &29.3-

126, 11-F590<3?0: 409:3B:, 12-*0LC, 13-*7257, 14-!A50;.72, 15--15@3, 16-N5.12 

 

  

 

 

 

 

 

 

 

 

 

 
                  K/   1     2     3     4      5     6      7      8      9     10    11   12    13    14   15  16   K/ 

 

'.3@60? 2 – !629.C 30570<  6:?725.62, 4:53.?2, 39.<8 . 298E. 40 SSR - 90?@3@ UDP  

98-407   

N5.1:E26.: — K/ – 125?:5 109:?@9=560D0 <:32, 30572 6:?725.62: 1 – +52360;25:>, 2 – 

'@G.60<8I, 3 – *?.A=6.6, 4 – X092; 30572 4:53.?2: 5 – S. Isiodro, 6 – Collins, 7 – '266.I +@-

G26., 8 – Red Heaven, 9 – N21=7B *.1.5:6?0, 10 – !;2D@1; 30572 39.<8 . 298E.: 11 – N:53.;-

3?2=, 12 – YZ972= 1:3762=, 13 – O.7:9. (50J2, 14 – N@54@562=, 15 – ):0DP;2, 16 – +@9B7@5-

62= ?52362=. 

 

*9:;@LR.1 M72401 52G078 G890 A051.50<26.: 1@9B7.49:?368H 62G050< .C 2450-

G.50<2668H SSR-125?:50<. -3409BC@:18: ( +-125?:58 G89. 3D5@44.50<268 < 1@9B7.-

49:?368: 62G058 < 3007<:737<.. 3 52C1:501 2149.A.>.5@:18H A52D1:670< 72?.1 0G52-

C01, E70 < ?2P;8I 62G05 <?9LE29.3B SSR-125?:58 3 6:4:5:?58<2LR.1.3= ;.242C0621. 

52C1:50< 2149.A.>.50<2668H 4039:;0<27:9B6037:I.   Q70 6:0GH0;.10 ;9= 45:;07<52R:-

6.= 4:5:?58<26.= 34:?750< A9@05:3>:6>.. 450;@?70< NO' 45. 450<:;:6.. 2629.C2 .H 

52C1:50< 3 .3409BC0<26.:1 ?24.99=560D0 M9:?750A05:C2. +501: 70D0, @E.78<29. 7:14:52-

7@5@ 07P.D2 452I1:50<, <H0;=R.H < 1@9B7.49:?368I 62G05.       

(9= ?2P;0D0 125?:52 < 1@9B7.49:?3601 62G05: G89 .3409BC0<26 34:>.A.E68I ;9= 

6:D0 A9@05:3>:6768I ?523.7:9B: ?25G0?3.A9@05:3>:.6 (FAM),  6-?25G0?3.50;21.6 

(R6G), ?25G0?3.-[-50;21.6 (ROX), 7:7521:7.9?25G0?3.50;21.6 (TAMRA). +2P;8I .C 
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45.<:;:668H ?523.7:9:I .1::7 52C68: 047.E:3?.: 34:?758 A9@05:3>:6>.., E70 72?P: 40-

C<09=:7 450<0;.7B < 0;60I 5:2?>.. 0;60<5:1:66@L .;:67.A.?2>.L 6:3?09B?.H A52D1:6-

70<, 3.67:C.50<2668H 3 .3409BC0<26.:1 452I1:50<, 1:E:68H 52C681. ?523.7:9=1..  / 

72G9.>: 1 45:;372<9:68 ;2668: 0 1@9B7.49:?368H 62G052H, 3A051.50<2668H . 2450G.-

50<2668H < H0;: <84096:6.= .339:;0<26.I.       

 

&2G9.>2 1 K@9B7.49:?368: 62G058 SSR-125?:50< 

 

'
0
;

 

K
@
9
B
7.
4
9
:?
3 

SSR 125?:5 

"E237.: < 

;5@D.H 1@9B-

7.49:?32H 

+523.7:9B N0<705

(.242C06 52C-

1:50< 2149.-

?060<* 

*H01h01 4,8 R6G tc 114-134 

CH03d07  TAMRA ct 186-226 1 

CH05e03 8 ROX ga 158-190 

CH03a04  FAM ct 92-124 

CN581493  R6G ta 184-228 2 

CH01f03b 4 TAMRA ag 139-183 

Hi16d02  FAM tca 144-177 

CH04e03 6 TAMRA ga 179-222 3 

CN445290  ROX ag 230-242 

*H01h10  ROX tc 94-114 

*H01h01 1, 8 R6G tc 114-134 

CH01f03b 2 TAMRA ag 139-183 
4 

*H02c06  FAM tc 216-256 

NZ05g08  ROX - 115-147 

CH05f06  R6G ct 166-184 

CH04e05  FAM ga 174-227 

M
a

lu
s 

5 

CH02d08  TAMRA ga 210-254 

BPCCT002  FAM - 170-200 
6 

Ps12a02a  ROX - 140-175 

CPPCT022  R6G ga 220-240 

UDP98-407  TAMRA - 180-210 P
ru

n
u

s 

7 

UDP98-410  FAM - 130-150 

*H01h01 1, 4 R6G tc 99-120 

CH05e03 1 ROX ga 146-190 

P
yr

u
s 

8 

CH04e03 3 TAMRA ga 140-234 

N5.1:E26.:: * - < 3007<:737<.. 3 9.7:527@5681. ;26681. [1-6]. 

 

K@9B7.49:?368: 62G058, 2450G.50<2668: < H0;: 52G078 <?9LE2L7 07 ;<@H ;0 E:-

785:H SSR-125?:50<. Q70 G890 0G@390<9:60 6: 709B?0 <0C10P6037BL 40;G052 30E:726.I 

125?:50< 3 6:4:5:?58<2LR.1.3= ;.242C0621. 52C1:50< 2149.A.>.50<2668H A52D1:6-

70<, 60 72?P: . 52C9.E681 «?2E:37<01» 2149.A.?2>.. 40 ?2P;01@ .C 125?:50< < C2<.3.-

1037. 07 ?01G.62>.. 125?:50<, <H0;=R.H 3 6.1 < 0;.6 1@9B7.49:?368I 62G05. N0 070-

G526681 1@9B7.49:?3681 62G0521 621. G89 <8=<9:6 @50<:6B 2149.A.?2>.., ;037270E-

68I ;9= G:C0J.G0E60D0 <84096:6.= D:607.4.50<26.=.  

 2 5.3@6?: 3, < ?2E:37<: 45.1:52, 450.99L375.50<268 5:C@9B7278 M9:?750A05:7.-

E:3?0D0 2629.C2 3 .3409BC0<26.:1 1:70;2 ?24.99=560D0 M9:?750A05:C2 62 2<70127.E:3?01 
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D:6:7.E:3?01 2629.C2705:/3:?<:62705: ABI prism 3130 (5:C@9B7278 0G52G07268 < 450-

D5211: GeneMapper 4.0). 

 N5.<:;:68 5:C@9B7278 2629.C2 30572 =G906. +52368I \6725B 40 1@9B7.49:?3601@ 

62G05@ U3, <?9LE2LR:1@ SSR-125?:58 Hi16d02 (1), CH04e03(2), CN445290(3).  

 

 
 

'.3@60? 3 ':C@9B7278 A52D1:6760D0 2629.C2 30572 +52368I \6725B 40 1@9B7.4-

9:?3601@ 62G05@ U3 

 

  29.E.: ;<@H 4.?0< /;<@H A52D1:670< 62 M9:?750A05:D5211: (1) 3<.;:7:9B37<@:7 0 

D:7:50C.D076037. 1.?50327:99.760D0 90?@32 Hi16d02, 45.3@737<.: 709B?0 0;60D0 A52D-

1:672 - < ;26601 39@E2: M70 SSR-90?@38 CH04e03 (2) . CN445290 (3) D0<05.7 0 D010C.-

D076037. 40 6.1. ( + - A.6D:545.67 30572 =G906. +52368I \6725B 40 ;26681 SSR-

90?@321 39:;@LR.I: Hi16d02-143/163, CH04e03-203, CN445290-232.  

 (9=  070G52668H SSR-125?:50< G89 450<:;:6 2629.C .H 299:9B60D0 409.105A.C12 

62 >:9:<8H <.;2H. (2668: 0G @50<6: 409.105A.C12 ;9= .C@E:668H 125?:50< 45.<:;:68 < 

72G9.>: 2 . 3. (9= ?2P;0D0 SSR-90?@32 @?2C26 ;.242C06 52C1:50< 2149.A.>.50<2668H 

A52D1:670<, 2 72?P: ?09.E:37<0 299:9:I, .;:67.A.>.50<2668H < .C@E:660I <8G05?: D:-

607.40<.     

 

&2G9.>2 2 !99:9B68I 409.105A.C1 SSR-90?@30< @ <.;0< 50;2 Prunus 

 

/.; 

 
SSR-90?@3 

Prunus 

avium (32*) 

Prunus domes-

tica (11) 

Prunus persica (9) 

BPCCT002 176-183 (4**) 176-212 (8) 222-231 (3) 

Ps12a02a 166-182 (6) 160-180 (8) 164-188 (5) 

CPPCT022 249-259 (4) 110-116(2) 118-124(2) 

UDP98-407 184 (1) 195-223(3) 185-211 (4) 

UDP98-410 122-137 (4)  :7 450;@?72 142-144 (2) 

         N5.1:E26.:: *   - ?09.E:37<0 .C@E:668H D:607.40< 

                                ** - ?09.E:37<0 <8=<9:668H 299:9:I 

1 2 3 
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&2G9.>2 3 !99:9B68I 409.105A.C1 SSR-90?@30< @ 

 45:;372<.7:9:I 50;0< Malus . Pyrus  

 
                  /.; 

 

SSR-90?@3 

Malus  
domestica (30*)

Malus 
 orientalis (10*)

Pyrus communis 
(24*) 

 

CH01h01 118-137 (6**) 125-144 (6) 103-111 (4) 

CH03d07 173-230 (6) 187-227 (13) - 

CH05e03 165-190 (8) 161-194 (13) 159-212 (8) 

CH03a04 92-119 (7) 92-126 (8) - 

CN581493 191-234 (8) 194-203 (6) - 

CH01f03b 144-184 (5) 143-181 (8) - 

Hi16d02 143-164 (4) 190-215 (10) - 

CH04e03 183-209 (7) 190-215 (10) 180-208 (5) 

CN445290 232-252 (5) 232-239 (2) - 

*H01h10 98-113 (6) 99-118 (7) - 

*H02c06 205-276 (12) 211-275 (9) - 

NZ05g08 103-167 (8) -***  - 

CH05f06 173-192 (6) - - 

CH04e05 178-206 (5) - - 

CH02d08 221-264 (8) - - 

    N5.1:E26.:: * - ?09.E:37<0 .C@E:668H D:607.40<,  

                           ** - ?09.E:37<0 <8=<9:668H 299:9:I, 

               *** - 2629.C 6: 450<0;.93=.  

 

(9= <.;2 Pyrus communis G89 <84096:6 2629.C 40 75:1 SSR-125?:521, <4:5<8: 

.;:67.A.>.50<26681 . ?257.50<26681 < D:601: =G906., ;9= ?07058H .C 9.7:527@568H 

;2668H .C<:3760 0 <0C10P6037. .H .3409BC0<26.= 45. 2629.C: 409.105A.C12 D:6012 

D5@J. [3, 10].     

+2? <.;60 .C 5:C@9B7270< .339:;0<26.=, .C@E:668: SSR-90?@38 450=<.9. 52C9.E-

68I @50<:6B 409.105A.C12. K2?3.129B60: ?09.E:37<0 299:9:I G890 .;:67.A.>.50<260 

;9= 90?@30< CH03d07 . CH05e03 45. 2629.C: 0G52C>0< <.;2 Malus orientalis. / >:901, 3 

@E:701 409@E:668H 5:C@9B7270< <3: .C@E:668: SSR-125?:58, 45:;372<9:668: < 72G9.>: 

3, 10D@7 G87B 5:?01:6;0<268 < .C@E:6.. D:6:7.E:3?0D0 52C600G52C.= ?099:?>.I D:6:7.-

E:3?.H 5:3@530< <.;0< Malus domestica, Malus orientalis . Pyrus communis 3 .3409BC0<26.-

:1 1@9B7.49:?360D0 A52D1:6760D0 2629.C2 1:70;01 ?24.99=560D0 M9:?750A05:C2.  

/ H0;: .C@E:6.= 409.105A.C12 SSR-90?@30< 50;2 Prunus G890 <8=<9:60, E70 ;<2 .C 

4=7. .3409BC0<2668H 125?:50< 10D@7 G87B .3409BC0<268 3 0D526.E:6.=1.: UDP98-407 =<-

9=:73= 6:4:534:?7.<681 < .C@E:6.. D:6:7.E:3?0D0 52C600G52C.= <.;2 Prunus avium 7.?. < H0;: .3-

39:;0<26.= 40 ;26601@ 90?@3@ G892 <8=<9:62 0;62 299:9B @ 32 30570< E:5:J6.; ( +-125?:5 

UDP98-410 6: ;2:7 <03450.C<0;.18H 5:C@9B7270< ;9= <.;2 Prunus domestica.   
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A!'*B6.0,.. / H0;: .339:;0<26.I G89. 047.1.C.50<268 M?34:5.1:6729B68: 4252-

1:758 ;9= <84096:6.= 1@9B7.49:?360D0 SSR 2629.C2 c .3409BC0<26.:1 2<70127.E:3?0D0 

D:6:7.E:3?0D0 2629.C27052 ABIprism3130. -C@E:668: SSR-125?:58 3D5@44.50<268 < 

1@9B7.49:?368: 62G058, 40C<09=LR.: 0;60<5:1:660 450<0;.7B 2629.C 40 6:3?09B?.1 

(07 2-H ;0 4-H) 90?@321, E70 40C<09.7 < ;29B6:IJ:1 3@R:37<:660 30?527.7B C275278 <5:-

1:6. 62 <84096:6.: .339:;0<26.I. F45:;:9:68 4:534:?7.<68: SSR-125?:58, 2 72?P: 

409@E:68 .3H0;68: ;2668: ;9= 30372<9:6.= ( + - A.6D:545.670< 30570<.  

/84096:6.: .339:;0<26.I, 62452<9:668H 62 2629.C 409.105A.C12 1.?50327:99.7-

68H 90?@30< D:6012 40C<09.7 6: 709B?0 3@R:37<:660 ;04096.7B 62@E6@L .6A0512>.L 0 

A.90D:6:7.E:3?.H <C2.103<=C=H <6@75. 50;0<, 2 72?P: 0>:6.7B D:6:7.E:3?.: ;.3726>.. 

1:P;@ 52C9.E681. D5@4421. 30570<, 60 . 409@E.7B .3H0;68: ;2668: ;9= 30C;26.= G2C8 

;2668H ( +-42340570< 30570<, <.;0<, 1:P<.;0<8H D.G5.;0< 490;0<8H ?@9B7@5  62 0360-

<: 5:C@9B7270< 109:?@9=560-D:6:7.E:3?0D0 2629.C2.    

 
C,&.#!&)#! 
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