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PCR-RA.P analyss of Prunus pseudocerasus

CAO Dong-we* ,CAl Yuliang® ,YAN GJuan' ,ZHAO Gui-fang'
(1 Key L aboratory of Resource Biology and Biotechnology in Western China, Ministry of Education, School of Life Science
of Northwest University, Xi' an, Shaanxi 710069, China;2 Collegeof Horticulture, Northwest A & F
University , Yangling, Shaanxi 712100, China)

Abgract: The PCR-RFLP amplification system and the endonucleation system of Prunus
pseudocerasus were studied by usng a threefactor orthogonal combination design. Molecular phylogeo-
graphical research upon P. pseudocerasusin 13 populations has been carried out by means of the PCR-RFL P
reaction system. The percentage of polymorphic loci which was 99. 48 % was detected by 42 pairs of prim-
er/ enzyme. Five cpDNA haplotypes were detected through the analyssof all thefragments. The investige
ted P. pseudocerasus populations could be divided into 4 geographical units according to the haplotypes. The
variation coefficient (GST) was 0.397 and the cpDNA gene flow was 0. 758 among geographical units. To-
tal cpDNA genetic diversty was 0. 166 ,and 0. 005 in geographical units. The results showed that P.
pseudocerasus migrated southwards and inhabited the mountainous areas of southeast Yunnan Province,
Qinling’ s south slope and Dabashan’ s east during the glacier of Quaternary period. With the alleviation of
climate after the end of glacial age, P. pseudocerasusindividualsfrom southeast in Yunnan migrated north-
west and northeast respectively while those from Dabashan’ s east section migrated northeast ,and therefore
the current distribution pattern was eventually formed.
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( Prunus pseudocer asus) PCR-RFL P DNA
, : (cpDNA) ,cpDNA ,
, PCR
[+3] 13
(Phylogeography)  Avise
(Historical biogeogra
phy) ,
, 1.1
, 1 ( P. pseudocerasus)
(s ( 13 , 23 )
, 1 3
ten PCR-RFLP : 20 : :
, - 80
1
Tablel Genera stuation of the sampling Stesof P. pseudocerasus
/'m
Population code Location No.of sample Altitude Longitude Latitude
YJ Yinjiang , Guizhou province 1 917 E108°36. 489 N27°55. 531
Mz Mengz , Yunnan province 1 1902 E103°47.053 N23°24. 004
PB Pingbian , Yunnan province 2 2019 E103°52. 555 N23°13.170
WL Wolong ,Schuan province 2 1 950 E103°13. 359 N31°04.518
CK Chengkou ,Chongging 1 1248 E108°42. 810 N32°03.521'
FP Foping ,Shaanxi province 3 1130 E 107°48.835 N33°33. 549
XX Xixiang ,Shaanxi province 2 1616 E 108°15. 023 N33°45
NZ Nanzheng ,Shaanxi province 2 1145 E 107 °48 N 33°33
BTM Baotianman , Henan province 1 1138 E112°16.113 N33°43. 468
YS Yanshan ,Beijing 2 90 E116°12.223 N39°59. 577
SNJ Shennongjia, Hubei province 2 906 E110°33.517 N31°24.279
LS L aoshan ,Shandong province 2 588 E 120°12. 621 N36°18.192
TS Taishan ,Shandong province 2 334 E117°03. 147 N36°13. 498
1.2 Taq DNA dNTP
1.2.1 DNA 2 x 3 : Las (5°) (
cTAB ¥ DNA 3) PTC-200 PCR
1.2.2 cpDNA (96 6 min 30 s;96 1 mn10 s,55 62 1
, min,72 2 3 min,40 ;72,10 min
19 CcpDNA 2
) 10u L , 37
2 , ,
20 g/L
[9]
L 1 B 1
1.2.3

20pL
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2
Table 2 cpDNA universal primers used in this research
/ / min
. . e } Annealing Elongation
Name of primer Primer sequence Amplification region temperature time
5-CGAAATCGGTAGACGCTACG3
- [10]
troL-trnf 5-ATTTGAACTGGTGACACGAG3 Gene and gene region s 3.0
trnH-trnK() 5 ACGGGAATTGAACCCGCGCA -3 . psbA 2 20
5- CCGACTAGTTCCGGGTTCGA-3 Gene and gene region including psbA gene '
trnke trnkIi] 5-GGGTTGCCCGGGACTCGAAC-3 _ 56 25
5-CAACGGTAGAGTACTCGGCTTTTA -3 Gene and gene region
trnE  trnY
5- ACCAATTGAACTACAATCCCG3 o )
[11]
trnD-trnT 5-CTACCACTGACTTAAAA GGC -3 Gene and gene region including trnE 57 3.0
and trnY genes
5-GGTCGTGACCAAGAAACCAC-3
[11]
trnS psbC 5-GGTTCGAA TCCCTCTCTCTC3 Gene and gene region $2 2.0
5-AACCACTCGGCCATCTCTCCTA -3
[11]
trnStrnfM 5-CATAACCTTGA GGTCACGGG-3 Gene and gene region 62 2.0
3 PCR-RFL P L2 (5°)
Table 3 Las(5°) orthogonal test designed for the system of PCR-RFL P amplification reaction of Prunus pseudocerasus
/ /
Taq DNA/ @rr?o,;l-rf‘l)d/l\lTP @mol-L-1) Tagq DNA/ GJrr?o’T-TE'l)d/NTP @mol - L1
Order u ) Concentration Order U . Concentration
Concentration . concentration .
of primer of primer
1 1 100 0.16 14 3 400 0.16
2 1 200 0.18 15 3 500 0.18
3 1 300 0.20 16 4 100 0.22
4 1 400 0.22 17 4 200 0.24
5 1 500 0.24 18 4 300 0.16
6 2 100 0.18 19 4 400 0.18
7 2 200 0.20 20 4 500 0.20
8 2 300 0.22 21 5 100 0.24
9 2 400 0.24 22 5 200 0.16
10 2 500 0.16 23 5 300 0.18
11 3 100 0.20 24 5 400 0.20
12 3 200 0.22 25 5 500 0.22
13 3 300 0.24
1.2.4 ,
13 [12] 2
Popgen32 cpDNA 2.1
(H) cpDNA ( Hs) ,19 6
(Ger) ,
[ Gst = (Ht - Hs)/ Htl PCR-RFL P ( 2) Eco721
cpDNA (Nm) Hpa Tagq  Pst Hae ,
Nm=(1- Gsr)/4Gsr Hind + Hin6 EcoR + Rsa
PAUP4. 0 (Neigh-
bor-joining) ™  MEGA2 (Mini- 2.2
mum Evolution) ™ 20 L , Tag DNA 3
Nei , 1 000 U, Mg2+ 2.0 mmol/L ,dNTP 400
(Bootstrap) , UPGMA M mol/L , 0.184 mol/L ,
) ) 10p L
, 5pL, 5
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u, 8h, . ;
( 1) 42 /
2.3 PCR-RFLP 572 , 569
2.3.1 PCR-RFL P 99.48 %
13 cpDNA

1 PCRRF.P 13 23
1;M.DL2000 DNA Marker
Fig.1 Result of digestion reaction of Prunus pseudocerasus by means of PCR-RFL P technique
Every lane number refers to the accesson listed in table 1,M :DL 2000 DNA Marker

2.3.2 2
4 H3, H4,
, 13 5 cpDNA , 4 H5
, 13
5 H1, , (XN)
3 H2, (QL) (zB) (SD)
4

Table 4 Distribution of haplotypes and compartmentalized result of geographic unit of Prunus pseudocerasus

Population Haplotype Zone Geographic unit
YJ H1 Xinan ,XN Xinan ,XN
MZ H1 Xinan , XN Xinan ,XN
PB H1 Xinan , XN Xinan ,XN
WL H1 Xinan ,XN Xinan ,XN
CK H1 Xinan , XN Xinan ,XN
FP H2 Qinling ,QL Qinling ,QL
XX H2 Qinling ,QL Qinling ,QL
NZ H2 Qinling ,QL Qinling ,QL
BTM H3 Huabe ,HB Zhongbei ,ZB
YS H3 Huabel ,HB Zhongbei ,ZB
SNJ H4 Shennongjia, SNJ Zhongbei ,ZB
LS H5 Shandong ,SD Shandong ,SD
TS H5 Shandong ,SD Shandong ,SD
2.3.3 PCR-RFL P 0. 005, 4
cpDNA , , 34.62 % ,40.56 %,36.54 % 32.17 %
(XN) (QL) (zB) (sD) 4 2 3 : ,
cpDNA (Gsr)  0.397, 5 :
cpDNA (Nm) 0.758 H1; 3
Popgene cpDNA H2; 2
0.166( Hi) , cpDNA ( Hs) H3, H4

24 © 1994-2010 China Academic Journal Electronic Publishing House. All rightsreserved.  http://mww.cnki.net
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Fg.2 Clustering analysson phylogenetic relationships among 13 populations of Prunus pseudocerasus

by usng neighbor-joining method
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Fg.3 Clustering analyss on phylogenetic relationships among 13 populations of Prunus pseudocerasus

by usng minimum evolution method
[15]
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