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Abstract　 Random amplified po lymo rphic DNA ( RAPD) is a new mo lecular ma rker technolo-

gy developed by Williams and Welsh in 1990. Six teen mustard (Brassica juncea Coss. ) cultiv a rs

of eight v arieties w ere identified with RAPD marker s. Seven 10-mer a rbit rar y prim ers we re se-

lected out o f six ty one, and genomic DN A fingerprints of six teen mustard cultiv ar s w er e ob-

tained. One or tw o chara cteristic DN A bands we re shared by each primer among six teen culti-

va rs. RAPD markers betw een tw o musta rd cultiv ar s o f one va rie ty w ere rich and tw o cultiv a rs

could be distinguished through compa ring the differ ent DNA bands betw een th em. No sing le

primer out of sev en could distinguish a ll the eigh t pair cultiva rs on one analysis while com bina-

tion of tw o o r mo re primer s could do it. The r esults showed tha t identifica tion o f mustard culti-

va rs with RAPD marker s is a sensitiv e and rapid appro ach tech no lo gy which can be applied

widely in seed scientific resea rches and seed production.
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Cultiv ar identification is impo rtant not only for g enetics and breeding , but also for

g ermpla sm banks and seed scientific resea rches and seed production. In the past , mo rpho-

logical markers, isozyme markers, elect ropho resis o f seed storage proteins and high perfor-

mance liquid chromato g raph y of seed pro teins w ere applied to cultiva r identi fica tion. But

the common w eakness of the afo re mentioned markers is that there a re insufficient po ly-

mo rphic markers when closely rela ted genomes a re to be identi fied. Rest riction f ragment

leng th po lymo rphism ( RFLP) w as developed wi th the advancement of mo lecular g enetics

and molecular biolog y as w ell as the perfection of mo lecula r cloning and DN A combina-

tion. RFLP has been successfully used as genetic ma rker to detect DN A po lymo rphisms o f

plant genomes
[1 ]
. But there exist w eakness such as complicated in techno logy , high co st ,

time consuming, and labor intensiv e in RFLP application.

Random amplified po lymo rphic DN A( RAPD) is a new molecular ma rker technolog y

based on PCR( Polymerase Chain Reaction) , w hich w as devoloped by Williams and Welsh

in 1990. RAPD has been applied to nearly all fields o f life sciences, especially in taxonomic

resea rches [2 ] , cultiv ar identi fica tion [3 ] , const ruction of g enetic linkage maps[ 4] and gene lo-

calization
[5 ]
. In this paper, RAPD markers w ere used to distinguish six teen mustard(Bras-

sica juncea Coss. ) cul tiva rs of eight v arieties. The purpo se w as to figure out whether

RAPD markers could be applied in the identification of musta rd cultiva rs.
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1　Materials and methods
( 1) Seeds and seed germination　 Seeds o f 16musta rd cul tiv ars w ere col lected. The 16

cultiva rs belonged to 8 varieties, and each variety included 2 cul tivars( Tab. 1) . One hun-

dred seeds of each cul tiv ar w ere cho senfor germination. Germina tion was performed a t

25℃ (dark) for 5 days. 2. 5 g seedling w as used to ex t ract g enomic DN A.

( 2) Gernomic DNA extraction　 Ex traction of genomic DN A see McCouch
[ 6] . Purity

o f ex t racted genomic DN A was determined by bo th UV-spectrophotometer at 260 nm and
280 nm , and 1. 5% agar.

( 3) Primer screening　 Six ty 10-mer a rbit rary primers f rom Operon Tech. w ere

screened to choo se sui table primers fo r identification o f mustard cultiva rs. Seven primers

w ere selected( Tab. 2) .

( 4) RAPD protocal　 RAPD reactions w ere perfo rmed in 25μL reaction mix ture con-

taining Taq DNA po lymerase( 5μg /μL) 0. 15μL, genomic DN A 2μL( 10 ng /μL) , dN TPs

( 2. 5 mmol /L ) 1μL, MgCl2 ( 25 mmo l /L) 2μL, 10× buf fer 2. 5μL, supper-puri fied wa ter

16. 85μL. 20μL mineral oil w as added on the top of the reaction mix ture. RAPD reac-

tions w ere perfo rmed in“ PCR-90AD” manufactured by the Insti tute o f Genetics, China A-

cademy of Sciences. With thi rty-five cycles of 94℃ for 50 seconds, 38℃ fo r 70 seconds,

72℃ fo r 120 seconds, follow ed by another 10 min at 72℃ to fill in all the ends.

( 5) Electrophoresis and polymorphism observation　 Ampli fied products o f g enomic

DN As w ere separated though 1. 5% aga r, stained wi th ethidium bromide ( EB) . DN A

polymo rphisms w ere observed under UV-light , and photog raphed.

Tab. 1　 Varieties and cultivars for identif ication

va riety
number va rie ty

cultiv ar
number cultiva r source

1 Da Tou Jie 11

12
Da Chongqing , Tou Jie
Qing Ye Da Tou Jie

Chong Qing
Zi Gong , Si Ch uan

2 Feng Nie Jie 21

22
Da Kexue, Li Hong

Jiu Tou, N ia o Xue, Li Hong
Nan Jing , Jiang Su
He Fei, An Hui

3 Juan Xinjie 31

32
Bao Bao , Qing Cai

Guan Ercai
Da Xian, Si Chuan

Dian Jiang , Si Chuan

4 Feng Weijie 41

42
Feng Wei, Qing Cai
Yan Jiw ei, La Cai

Zi Gong , Si Ch uan
Xi Chang , Si Chuan

5 Chang Bing jie 51

52
Xian Cai
Xian Cai

Feng Du, Si Ch uan
Liang Ping , Si Chuan

6 Xiao Yejie 61

62
Bai Gan, Qing Cai

Jian Yetian, Qing Cai
Lu Zhou, Si Ch uan
Ma Bian, Si Ch uan

7 Da Yejie 71

72
Niu Leba , Qing Cai
Ji Bazi, Qing Cai

Pan Zanhua, Si Chuan
Xian Chong , Si Ch uan

8 Bai Huajie 81

82
Bai hua, Qing Cai
Bai Gan, Qing Cai

Lu X ian, Si Chuan
Lu X ian, Si Chuan

2　 Results and discussion
RAPD ampli fica tions of 16 mustard cul tiv ars f rom 8 varieties were perfo rmed. Ge-

nomic DN A fingerprints of six teen musta rd cul tiv ars w ere obtained( Fig. 1-a ) . From the

fingerprints, models w ere obtained ( Fig . 1-b ) . Cultiva r identification could be perfo rmed

through compa ring the dif ferent DN A bands betw een /among cultiva rs. From Fig. 2-a, cul-

tiv ars 11 and 12 of Da Tou Jie could be distinguished because thei r DN A band pat terns
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Tab. 2　 Primer selected for cultivar identif ication

primer number primer sequence( 5--3) primer number primer sequence( 5--3)

O PH-05 AGTCGTCCCC O PJ-18 TGGTCGCAGA

O PH-12 ACGCGCATGT OPS-07 TCCGATGCTG

O PH-16 TCTCAGATGG OPS-19 GAGTCAGCAG

O PH-19 CTGACCAGCC

Fig . 1　 Genomic DN A finge rprints o f 16 musta rd cultiv ar s amplified by O PS-19( a) and OPS-07( b)

( 11～ 82 are cultiva r numbers, see Tab. 1　 M -λDN A /HindⅢ ) ( a ) ( b)

were dif ferent. Bands O PS- 19-2 and O PS-19-8 w ere present in cultiva r 1
1
, but w ere ab-

sent in cultiva r 1
2 . Fo r the same reason, cultiv ars 2

1
and 22 of Feng Nie Jie could be distin-

guished by the di fferent bands OPS-19-2, O PS-19-7 and O PS-19-8. Cultiv ars 31 and 32 o f

Juan Xinjie could no t be distinguished fo r there w as no di fferent band betw een them. Cul-

tiv ars 4
1
and 42 of Feng Wei jie w ere distiguished by thei r di fferent bands OPS-19-5, O PS-

19-6 and O PS-19-7. Cultiva rs 5
1
and 52 of Chang Bing jie w ere di tinguished by thei r dif fer-

ent bands O PS-19-3 and OPS-19-7. Cultiva rs 61 and 62 o f Xiao Yejie could be distin-

Fig . 2　 Model of DN A fingerprints of 16 cultiv ar s, OPS-19 ( a) and OPS-07 ( b)

( 11～ 82 ar e cultiv ar numbers, see Tab. 1　 M-λDN A/HindⅢ ) ( a ) ( b)
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guished by thei r di fferent band O PS-19-7. Cultiv ars 7
1
and 7

2
of Da Yejie could be distin-

guished by thei r dif ferent bands OPS-19-5 and OPS-19-7. Cul tiv ars 8
1
and 82 of Bai Huajie

could be distinguished by thei r dif ferent band O PS-19-2. Primer O PS-19 could distinguish

7 cultiv ar pairs out of 8. Primer O PS-07 could also distinguish 7 cultiva r pairs out of 8

( Fig. 2-b) . The tw o cul tiv ars which could no t be distinguished by O PS-07 w ere cul tiv ars 6
1

and 62 of Xiao Yejie.

RAPD markers have been applied to cultiv ar identification[3, 7, 8 ] . The results show

that di fferent primers produced di fferent DN A band pa tterns. RAPD markers betw een 2

cultiva rs of 1 va riety w ere rich, and the 2 cul tiv ars could be distinguished th rough compar-
ing thei r dif ferent DN A bands. Among the 7 primers cho sen. No single primer could dis-

tinguish all the 8 cultiv ar pai rs, but combination o f 2 or more primers could do i t. Out of

the 7 primers, 4 could distinguish 7 cultiv ar pairs, 2 could distinguish 6 cultiv ar pai rs, and
1 could distinguish 4 cul tiva r pai rs. It is believ ed tha t RAPD marker is a sensitiv e, rapid
method for identi fica tion o f mustard cultiv ars, and can be applied widely in seed scientific

resea rches and seed productions.
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利用 RAPD标记鉴定芥菜 (Brassica juncea Coss. ) 品种

乔爱民
 　刘佩瑛　雷建军　黄学林　傅家瑞

摘　要　从 60种 10 bp随机引物中筛选出 7种引物 , 对 8个芥菜变种的 16个品种 (每个变种有 2

个品种 ) 进行了随机扩增多态性 DN A ( RAPD) 鉴定 , 能快速、 灵敏、 较为简便获得了 16个芥

菜品种的基因组 DNA指纹图谱 . 结果表明 , 不同引物在 16个品种上都有其特征 DNA带 , 一般

只有 1条 , 少数有 2条 . 在同 1个变种的 2个品种之间存在着丰富的 RAPD标记 , 通过比较 2个品

种各自独具的 RAPD标记 , 就可明确地将 2个品种区分 . 在所用的 7种引物中 , 没有 1种能同时

将 8对芥菜品种全部区分开 , 但用 2种或 2种以上的引物就完全可以将 8对芥菜品种全部区分开 .

关键词　芥菜 , 随机扩增多态性 DNA ( RAPD) 标记 , 品种鉴定

分类号　 Q 7
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