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The Development of M ultiplex EST-SSR M arkers to Ildentification Chinese
Cabbage [ Brassica campestris L. chinensis (L. ) Makino and B rassica
campestrisL. pekinensis (L our. ) Olson | Cultivars

LILi and ZHENG Xiao-ying
(Beijing Vegetable Research Center of Beijing Academy of Agriculture and Forestry Sciences Beijing 100097, China)

Abstract: In order to identify Chinese cabbage [B rassica campestrisL. chinensis (L. ) Makino] and
[B rassica campestrisL. pekinensis (Lour ) Olson] cultivars, six multiplex EST-SR setsmade up of three
pairs of primers in each sstwere developed and optimized PCR condition for each multiplex SR's anplifying
These sixmultiplex EST-SR markersmay distinguish the forty-three Chinese cabbage cultivars campletely and
test the unifomity within the individuals of three Chinese cabbage hybrids Efficiency from single primer pair
and multiplex primer stswere campared They were measured the extent of diversity betveen the forty-three
Chinese cabbage cultivars, unifomity within cultivars and stabilities, repetition A ccording to the cultivar and
the locus exanined These reaults validated that the six multiplex EST-SSR markers could be used © identifi-
cation Chinese cabbage cultivars and test the purity of hybrids
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1.1

[B rassica campestrisL. chinensis (L. ) Makino]

kinensis (Lour ) Olson]

[B rassica campestrisL. pe

1 2006 2008
1
Table1l Cultivar name and number
Na Cultivar Sort Na Cultivar Sort
1 1 Chunyou 1 Pakchoi 23 Beijing Juhongxin Chin cah
2 1 Ziguan1l Pakchoi 24 2 Juhong 2 Chin cah
3 Tianjinlt Pakchoi 25 1 Jingxial Chin cah
4 7 Jdingli 7 Pakchoi 26 Jingyan Kuaicai Chin cah
5 2 Jingli 2 Pakchoi 27 70 Jingcui 70 Chin cah
6 1 Guoxial Pakchoi 28 Beijing Daniuxin Chin cah
7 1 Jingguan 1 Pakchoi 29 1 Kuaicai 1 Chin cah
8 2 Heiye2 Pakchoi 30 Xiasheng Chin cah
9 2 Jingguan 2 Pakchoi 31 Erbaotou Chin cah
10 Jingliwutacai Pakchoi 32 Xiayou 3 Chin cah
11 1 Naibai 1 Pakchoi 33 Zhucang Baicai Chin cah
12 1 Doubail Pakchoi 34 Dahetaowven Chin cah
13 Jisoyan Jinqiu Chin cah 35 1 Qinghel Chin cah
14 2 Jingchurwacai 2 Chin cah 36 Chunzao Huangxin Chin cah
15 Gailiang Jingchunlti Chin cah 37 Hebei Qingnaye Chin cah
16 Gailiang Jingchunbai Chin cah 38 Aiwutou Chin cah
17 Qingzazhongfeng Chin cah 39 Dagingsheo Chin cah
18 Huangyacai Chin cah 40 Neimeng B ayeqi Chin cah
19 Qiuyue Chin cah 41 Dongjing 5 Chin cah
20 60 Beijing X iaoza 60 Chin cah 42 Yixing Huangrui Chin cah
21 65 Jingqiu 65 Chin cah 43 5 Zeodu5 Chin cah
22 1  Jingcui 1 Chin cah
1.2 DNA
30 40d 50 60 mg 1.5mL . 4000 L DSDNA
(TrisHCI pH 7.5, 200 mmol- L™ *; NaCl 250 mmol- L°'; EDTA 2.5mmol- L™ "; 9S0.5%)
65 15min, 3 5mol- L™ KAc 200U L, 10
min, 13 000 r- min* 30 min, (-20 ) DNA,
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70% 2 3 60 80M L , Domokhov  Klocke (1997)
DNA OD ¢ /0D, 1.9 2.0 , OD.g /0D 1.8 2.0 , 1.0% Agrose
DNA , DNA )
, PCR
1.3 EST-SSR
SR (FBC Public SR Primer D isov-
ery) (NCB) EST , 242
SR 4 (P8, P14, P40, P41 4 ), 7
(1 15 18 23 28 37 43 1) EST-SR 120
1.4 PCR
PCR : 20U L, 10mmol- L™ " dNTPO.4u L, PCR
( 15mmol- L'*Md") 2uL, 25mmol- L '"M¢ChL 0.4pL, 5U- uL '10 Tag 0.5uL (
), DNA 20 200 ng-uL'lzu L, 2 PFCR
, PCR SR PE9700
(PE Biogystems) , 68 58 . ,
1, 58 SzenvcM cFadden (1996) TD-PCR D72
3min, 94 2min 20 : 94 1 min, 68 1min, 72 45s (-1 /2 );
20 © 94 1 min, 58 1min, 72 45 s 72 10 min 4 PCR
-20
2 6
Table2 The primer squencesand PCR reagent concentration for the six EST-SSR sts
pL ML
MPS Primer sequence (5' - 3') Dosage MPS Primer sequence (5' - 3') Dosage
I GTGATA GCA GTGGTGGAAGT " 3.0 Y, GCTTGACGATCTGTAACCAT 1.3
GATAATATCAGCCGACGAAG GAGAGCTGCTCATTCATTTC
GATCTCA TCGACCCGTACTA 1.6 CAAGTCTCCTTCAAATCTCG 1.6
CA GA GA TACTGCA GA GGA GG AGTCTCCGCTCTCTTCTTICT
TTCCGTCCCTTCCCTAAACA 0.9 GAA GAA GTGGCGCTTCAA 2.6
GAACACTACTGCCCA GAGAACAC CTTA GCA GA GAGCAACCATC
GTTGACTGTGGA TGA TGTGA 1.0 v CGGAAGATTGAGAAACACAG 1.2
TTTCCTCCTCGGTCTCGT GACTTTCAGCTGTAGGGTTG
GAGTTTCGA GGAGTTTCAGA 1.8 CCCACTCAACACACACTAGA 2.5
CTTCAAA GTA GA GA GAA GCCC CTCCTTTCAGAGTGACCAAG
CTTCTTACGA TGGA TTGAGC 1.6 AACAGCTTTCTCTCTCATGGTTG 1.8
CCTCTTTCAAGAACTTAGCG AGCATTACACAGAGACG
A GA GA GA TCGA GA TCCACAA 1.5 Vi ACATGACACACTCTCTGCAA 2.0
GGCGA GAAA GTTAGTTGCTA GA GGA GA GCAGAGCTAACA G
GACTCTGTCATCATCGTCCT 1.0 AACTGGTA GA GCA GAAA CCA 1.3
ACACGACA GAACACAA GTGA ATCA GGA GAAACGTGTGTGT
CAGATCTCATCTTCTTCTCTTCTGG 2.0 GA TCACAACTCAACCAGC 2.2
GAAA GGA GCCA GATCTTCTT CTGTGTTCTTCTTTGGCTTC
* 200 L 10 pmol- L1,

* The dosage in 20U L PCR gysten of foward primers is sane as that of reverse primers, the concentration of primers ®lution is 10
pmol- L1, the dosage in the table is the volume of each primer lution
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1.5
0.5mg- L* ( Amreso )
, 3% DYY- , 5. an'’ ,
2.5h Alpha Innotech M ultimage™
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2.1 EST-SSR SSR
11 , 242 120 SR 1
120 , 20
3 SR ( 2, , Touchdown , 68 58
1 H 1 1
[ SS?'FCR
3 , 6 EST-SR
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1 FMANALERMAARRZMITE EST-SSR B514549
Fig. 1 Applying 11 Chinese cabbage samples screened polymorphic primers

M P8 P14 P40 P41 18 23 37 43

B2 A3 EST-SSR3|MAAMMESIRCH 8 MaRMAARSMNBEXE
Fig. 2 Amplification of multiplex EST-SSR composing of 3 primer
pairs screen 8 Chinese cabbage cultivars

b © 1994-2009 China Academic Journal Electronic Publishing House. All rightsreserved.  http://mww.cnki.net
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2.2 EST-SSR
EST-SR , 43
) EST-SR
24 , 17

6 131 , 100

69.0% 84.6%, 76.3% ( 3 4 EST-SR 1 2 43

100 700 bp, )

Table3 Polymorphic analysis of multiplex EST-SSR st for cultivars identification of Chines cabbage

EST-SSR

1%

1%

Multiplex primer sts Total bands Polymomhic bands Polymomhic efficiency Polymomphisn information content
MPS) (T (P) (P/T) (PIC)
MPS1 26 22 84.6 47.6
MPS2 24 18 75.0 38.2
MPS3 9 7 77.8 58.7
MPS 4 16 13 81.3 67.0
MPS5 27 20 74.1 74.0
MPS6 29 20 69.0 76.8
Total 131 100 76.3 60. 4

,
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43 Chinese cabbage cultivars
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HEHEST-SSR AR 1 £E 3 MAFMAARXRKFA DNA H &R
Fig. 3 Amplification of multiplex EST-SSR set 1 screened

M4 SAEST-SSRAAQ2ETE B ITARMAARXKMA DNA FRER
Fig. 4 Amplification of multiplex EST-SSR set 2 screened

© 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved.
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2.3 EST-SSR
6 b
3 50 3
SR , 5
5 , 200 bp 220 bp
1 200 220 bp , 6 1
, 240 250 bp , 1 , 240 250 bp
7 5 , 230 bp ,
59 1 , 1
L L L 40 40 40 41 41 41 M M
b
800 b
700 bg
600 bp
500 bp
400 bp
300 bp
200 bp
100 bp
5 SIMAES XM RLASHRAMNT BER
Lo SCRTARER; 40 41 R GUARERIR A
Fig. 5 Amplification of multiplex EST-SSR set 5 screen one chinese cabbage hybrid
L. Gailiang Jingchunlii; 40, 41 Gailiang Jingchunlii’ s parents.
15 1515 15151515 1515151515 M151515 151515151515 15151515 15151515157
500 bp
400 bp
350 bp
300 bp
250 bp
200 bp
150 bp
100 bp
E6 SIMASIXRAIURTER (15) RZTF/ME DNA B4R
AT AR R e (Z)
Fig. 6 Amplification of multiplex EST-SSR set 1 screen 32 individuals for Gailiang jingchunlii
There is one other individual (Z).
96% R , SR 50 ,
, SR ,
SR ( ) 95% =1 ,

2
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Fig 7 Amplification of multiplex EST-SSR st 5 screen 25 individualsfor Gailiangjingchunbai

There isone other individual (59). The first sanple 57 and sencond sample 59 are contrast

3
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EST-SR ,
, , (Touchdown)
) , DNA 68
58 20 , ) )
, Touchdown
, 4
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