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Identification of RAPD M arker L nked to Pollen Fertility Gene and Conver-
sion to SCARM arker n Peach
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Abstract: In this study, a RAPD marker (OPN03-900) linked to pollen fertility gene was screened
fran 180 RAFD arbitrary primers in 52 F, individuals fran the cross Chongyanghong” x ‘ Okuba’ , pollen
fertility/ sterility pool was constructed regectively by using RAFD technique and BSA method A fter repeating
tests and checking up individualsof population, thismarker could only be anplified in the pollen fertility indi-
viduals (except recombinants) , the linkage distancewas5. 80 dvl with the pollen fertility/ sterility locus This
band was collected and sequenced b synthesize a pair of SCAR primerwhichwasused o anplify the individu-
alsof the R, progeny, the locusof the pecial band and the number of recombinantswere the sane as the reault
of RAFD amplification, the size of thismarkerwas906 bp, whichwas designated as SON 03-906, indicating
the RAFD marker has been successully converted into a SCAR marker which linked t pollen fertility gene in
peach This sequence was adopted by GerBank, the logging number wasDQ659676
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( , 1996) ,
, (Yang & Korban, 1996; , 2004) ( , 2000; Jun et al ,
2002) ( , 2003) ,
, NNJ-1
(600 bp)  NNJ-1 (900 bp) , 0 M (Elissbeth et al , 2004)
(Ps/ps) 6 (Dw /dw) ( ,
2006) / LAR
RAPD BA RAFPD
LAR , )
1
1.1
( ) ) 1998
’ Fl 52 y 23 y 29
1.2 D NA
CTAB (Cheng et al , 1997) DNA
, TE 50 ng- ML *
1.3
BA (M ichelmore, 1991) , R DNA , 5
1.4 RAPD
Cao (1999) DB 80240-33 PCR ,
25U L, DNA 40 ng, 10 xPCR 2.54 L, dNTP 150 mol-
L', MCL 2.0mmol- L™*, TaqDNA 1U, 20 pmol- L™, ddH,0
94 5min;, 94 1min, 36 1min, 72 5min, 40 ;
72 5min
1. 4% ( 05ug L *'BB) , 0.5 x
TBE (pH 8.0), 3 5vV- an’t 3 4h, @D S-8000 , RAFD
1.5 SCAR
DNA (Takara) , T DNA
PCR , DNA
Oligp 6.0 , AR
25p L, DNA 10 ng, M¢ClL 1. 5mmol- L', dNTP1504 mo- L *,



4 : RAFD SCAR 867
0.4umo- L%, 0.4pmol- L™*, 10 x PCR Buffer 2. 54 L, TagqDNA 1U, ddH,0
16. 174 L
PCR 94 5min; 94 45s 68 45s 72 1min, 35 ; 72 5min
2
2.1 RAPD
180 , )
15
1 ’
, RAFD
2000bp —e
1000 bp —e
800 bp —=
400 bp —= 8
200bp —e
1 OPW 03 PCR
M: 200 bp DNA ;1 35 7 9
2 4 6 8 10
P;: ;P
Fig 1 Therealt of PCR amplification with primer OPV 03 in parents
and different pollen sterility pools
M: 200 bp DNA marker, 1, 3, 5, 7, 9: Fertility pool of different individuals
2, 4, 6, 8, 10: Sterility pool of different individuals
P;: Okuba P,: Chongyanghong
2.2 / RAPD
ORNO3 F 52 PCR , 2
2 , RAFD ORNO03-900 bp K 900
bp : ;23 22 900 bp ,
;29 27 900 bp , 2 , 3 ,
5.77%
ooiMag® 3.0 LOD =3.0, REC <0.4
5.80 av,

2% © 1994-2008 China Academic Journal Electronic Publishing House. All rights http://www.cnki.net
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MPP21 2 3 45 6 7 891011121314151617 1819 20 21 22 23 24 2526 27 28 2930 3132

900 bp —e-

2 OPW 03 PCR
M: 200 bp DNA . 7 Po ;1 16: ;
17 32: ; 15, 28
Fig 2 Therewlt of PCR amplification with primer OPN 03 in segregate population
My: 200 bp DNA marker, P;: Okuba P,: Chongyanghong
1- 16: Fertility individuals 17 - 32: Sterility individuals
15, 28: Recambinant individuals

2.3 SCAR

, 3
ORNO3 , 906 bp,
OPRN 03 (900 bp) , GerBank ,
DQ659676

5'=GTCCGGAGTGTCAACTATATCTATGTCCTAGATTATACTCTAAACCTTTGGGATGGATTTTGGACTTTTTTTTATCAGTCAAAGA

TTTTGGACATAAAAATGCAAAAAACAAAAAACAAAAAATATAACAAATCTTTTGGTGCGATATGTCTTTGTATTGCTATGTTCTTCCC
ACTGAAGCAATTTAAAATTTACTTTTATCCAATTTAATGTTCTTTCAGCCAGTCTACCAGGTCGTTTATGGATTGTCTACAGTTGGACT
TCAAGATTAAAATGTAGTTTTAACTTTTCCTTCAAATATAATTTCAGGCATCTACGGTGACGCGTAGAGCCAGCACCAACCCAGAAGG
TTCAAATGTAATGATTGAATGAAGATTTGACTTTAGCTGCAGCATTACACTCAGTATTTATATTTGACTTCTGAAAATTGTTGATTTT
GTGACAGCAATTGTGTATGTACTGCCCTTTTTCGTACACCATCTTCTCATGTTATAGGCTTATCGTTTCTCTTAATATATCTGATAGCTT
TGGCTTTTTTCCCCCCTCCTTGGTCTCCATATTCTTCTGGTCGATATGTTTAGCGAAAAAATAAAGGAGAAAAGATCAAAACAAAAGT
ATGTTATAGAGAAACTTATGGGATGCCATTTGGCCCTGGGATTTTAATGGATTTCTCTACCACTCTAACATTTAAAATAAAAACTAAA
AAACTTGATGTGTATGTTATTCCCTAAAAATCTTAAAAGACGGTGAAAATTTCAGTTATTATAAAATATTTTAATATTGATTATTTAC
AAAATTTCATATAATTATTTAATAATATCTGAAAAATATATATAATAAATATGAATGATATATATATATATATATAAGCTTATTTGAG
GGACACCCCTTGTAGGCCCCACTCCGGAC-3"

3
Fig 3 Sequencing rewlt of gecific fragnent

, Olign 6.0 , cC , 26 bp
AR
SOV 03: 5'L-GTCCGGA GTGTCAACTATATCTATGT-3'L; VNV 03: 5'L-GTCCG-
GA GTGGGGCCTA CAA GGGGTG-3'L
2.4 SCAR F
AR —SW03 52 R (23 , 29 )
PCR 4, 23 906 bp ,

2
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4 : RAFD CAR 869

29 , 52 , 3 , 3 RAD
ORNO03 , RAFD AR ,
AR , SOV 03-906
MPiP21234567891011 1213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

906 bp —e-

4 SCW 03-906 PCR
M: 200 bp DNA ;P ;P ;1 16 ;17 32 ;15 28
Fig 4 Therealt of PCR amplification with primer SCW 03-906 in separate population
M: 200 bp DNA marker; P;: Okuba P,: Chongyanghong 1 - 16: Fertility individuals

17 - 32: Sterility individuals 15, 28: Recambinant individuals

3
W arburion (1996) BA
RAFD ; (2005) BSA RAFD S1032-
850
RAFD ——OPRN 03-900, =1
, 3 , (5.77%) , ,
RAFD SLAR
OV 03 , Tm
58 69 , PCR , 60 67 ,
R : ; 68
( ) F 906 bp :
F ; 68 , F ,
, 68 Paran M icheimore (1993)
) 60 67 , LAR
: AR , , AR
; 5

( ARP SR ), ,

2% © 1994-2008 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



870 34

References
BlakeM A. 1937 Progress in peach breeding Proc Amer Soc Hort Sci, 35 49 - 53
Cao HN. 1999 Taxonamy of peach [ Prunus persica (L. ) Batsch] cultivarsbased on multivariate and RAFD analysis [ Ph D. Disertation].
Korea: Hancheng A griculture L ife & Science University.
Cheng F S, Brovn SK, WeedenN FE 1997 A DNA extraction protocol from various tissues in woody gecies HortScience, 32 (5): 921 -
922
Connors 1927. Sterility in peaches Mem Hort Sc NY, 3: 215- 222
Elisbeth D, Enrique G, Tarek J, Francex GC, Patrick C 2004 Camparative mapping and marker-assisted selection in Rosaceae fruit crops
NAS, 101 (26): 9891 - 9896
JiangLi-jie, Yang Ying-jun, Zhang Xisoming, LiWen-sheng, Zhang Kai-chun 2005 SCAR marker linked o the peach/nectarine in peach
Acta Horticulturae Sinica, 32 (6): 1003 - 1007. (in Chinese)
, , , , . 2005 / CAR . , 32 (6): 1003 - 1007.
Jing Shi-xi, WuLu-ping 1996. Genetic basisof breeding in peach In: ZhangDa-peng, Han Zhen-hai, Fang Zhi-yuan eds Year review in horti-
culture (2). Beijing Science Press 15 - 46 (in Chines)
, . 1996 . : , , . (2). : ;15 -
46
Jun JH, Chung KH, Jeong SB, LeeH J 2002 Identification of RAFD and SCAR markers linked t the flesh adhesion gene F in peach [ Prunus
persica (L. ) Batsch]. Joumal of Horticultural & Biotechnology, 77 (5): 598 - 603
Michemore RW. 1991 Identification of marker linked o disease-resistance gene by bulked segregate analysis a ragpid method detect marker in
ecific genamic regions by using segregating populations Proc Natl Acad SClI USA, 88: 9828 - 9832
Paran 1, Michemore RW. 1993 Development of reliable PCR-based markers linked t dowvny milden resistance genes in lettuce using near-iso-
genic lines Gename, 34: 1021 - 1027.
Tian Yi-ke, Wang Cai-hong, Dai Hong-yi, Zhang Ji-shu 2004. Screening of a RAFD marker tightly linked © Co gene in gpple and the SCAR
marker conversion Acta Genetica Sinica, 31 (9): 919 - 925 (in Chines)
, , , . 2004 Co RAPD AR . , 31
(9): 919- 925
Warburton M L, BecerraVelauezV L, CoffredaJ C, BlissFA . 1996 Utility of RAFD markers in identifying genetic linkages to genesof eco-
namic interest in peach Theor Appl Genet , 93: 920 - 925
Xu Yan, Wang Yue-jin, Zhou Peng, ZhangJian-xia 2003 Identification of molecular genetic markers tightly linked o white rot resistant genes
in Chinesewild grape A cta Horticulturae Sinica, 30 (1): 6- 10 (in Chinese)
, , , . 2003 . , 30 (1): 6-10
Yang H, Korban SS 1996 Screening goples for OAD20-600 using sequence-ecific primers Theor Appl Genet , 92: 263 - 266
Yang Ying-jun, Zhang Kai-chun, Li Rong-gi, Lin Ke, Yin Shu-Ping, JiangQuan, Zhang XiasoMing 2000 RAFD markers linked © nectarine
gene and flesh color gene of peach fruit ActaAgriculture Boreali-Sinica, 15 (3): 6- 9 (in Chines)
) ) , , , , . 2000 / / RAFD
, 15 (3): 6-9
Yao Chun-chao, W ang Yue-jin, Liu Xu-feng, Long Zhou-xia 2005 Obtairment and application of RA FD marker S1032-850 linked to male gene
in Actinidia Joumal of A griculture Biotechnology, 13 (5): 557 - 561 (in Chinese)
, , , . 2005 RAPD S1032-850 . , 13
(5): 557 - 561
YuM ing-liang, Ma Rui-juan, Shen zZhi-jun, Zhang Zhen 2006, Molecular markers linked to secific characteristics of Prunus persica (L. )
Batsch Acta Horticulturae Sinica, 33 (3): 511 - 517. (in Chines)
, , , . 2006, . , 33 (3): 511- 517



