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Abstract Random amplified polymorphic DNA( RAPD) is a new molecular marker technolo—
gy developed by Williams and Welsh in 1990. Sxteen mustard (Brassica juncea Coss.)cultivars
of eight varieties were identified with RAPD markers. Seven 10-mer arbitrary primers were se—
lected out of sixty one, and genomic DN A fingerpunts of sixteen mustard cultivars were ob—
tained- One or two characteristic DN A bands were shared by each primer among sixteen culti-
vars. RAPD markers between two mustard cultivars of one variety were rich and two cultivars
could be distinguished through comparing the different DNA bands between them- No single
primer out of seven could distinguish all the eight pair cultivars on one analysis while com bina—
tion of two or more primers could do it. The results showed that identification of mustard culti-
vars with RAPD markers is a sensitive and rapid approach technology which can be applied
widely in seed scientific researches and seed production.
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Cultivar identification is important not only for genetics and breeding, but also for
germplasm banks and seed scientific researches and seed production. In the past, morpho-
logical markers, isozyme markers, electrophoresis of seed storage proteins and high perfor—
mance liquid chromatography of seed proteins were applied to cultivar identification. But
the common weakness of the afore mentioned markers is that there are insufficient poly-
morphic markers when closely related genomes are to be identified. Restriction fragment
length polymorphism ( RFLP) was developed with the advancement of molecular genetics
and molecular biology as well as the perfection of molecular cloning and DN A combina—
tion. RFLPhas been successfully used as genetic marker to detect DN A polymorphisms of
plant geno mes' . But there exist weakness such as complicated in technology, high cost,
time consuming, and labor intensive in RFLP application.

Random amplified polymorphic DN A(RAPD)is a new molecular marker technology
based on PCR( Polymerase Chain Reaction) , which was devoloped by Williams and Welsh
in 1990. RAPD has been applied to nearly all fields of life sciences, especially in taxonomic
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researches”, cultivar identification"
[51]

, construction of genetic linkage maps'* and gene lo—
calization In this paper, RAPD markers were used to distinguish sixteen mustard(Bras—
sica juncea Coss. ) cultivars of eight varieties. The purpose was to figure out whether

RAPD markers could be applied in the identification of mustard cultivars.
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1 Materials and methods

(1) Seeds and seed germination Seeds of 16 mustard cultivars were collected. The 16
cultivars belonged to 8 varieties, and each variety included 2 cultivars( Tab. 1). One hun—
dred seeds of each cultivar were chosenfor germination. Germination was performed at
25C (dark) for 5 days. 2.5 ¢ seedling was used to extract genomic DN A.

(2) Gernomic DNA extraction FExtraction of genomic DN A see McCouch'®. Purity
of extracted genomic DN A was determined by both UV -spectrophotometer at 260 nm and
280 nm, and 1. 3% agar.

(3) Primer screening Sixty 10-mer arbitrary primers from Operon Tech. were
screened to choose suitable primers for identification of mustard cultivars Seven primers
were selected( Tab. 2).

(4) RAPD protocal RAPD reactions were performed in 25/ L reaction mixture con—
taining Taqg DN A polymerase(5* g/ 1)0. 15#* L., genomic DN A 2#* L( 10 ng # L), dNTPs
(2. 5mmol /L) 1+ L, MgCk(25 mmol/L)2#* L, 10 buffer 2. 5 L, supper—purified water
16. 85 L. 20" L mineral oil was added on the top of the reaction mixture. RAPD reac-
tions were performed in“ PCR-90AD” manufactured by the Institute of Genetics, China A-
cademy of Sciences. With thirtyfive cycles of 94°C for 50 seconds, 38C for 70 seconds,
72C for 120 seconds, follow ed by another 10 min at 72°C to fill in all the ends.

(5) Electrophoresis and polymorphism observation Amplified products of genomic
DN As were separated though 1. 3% agar, stained with ethidium bromide ( EB). DNA
polymorphisms were observed under UV -light, and photographed.

Tab. 1 Varieties and cultivars for identification

Xj;i]itzr variety rclulﬂr:ﬁ 2? cultivar source
1 Da Tou lJie }; D%S};%geqi[;lag ’T(’)I‘J)u.]iéﬁe Zi (gfl)]r?g,gS?iCrﬁguan
2 Feng Nie Jie 32 Jiu ’I]‘)oauF %Xilzlii’ X[L‘:e,l—l(ﬁ:lg}b ng N?Ircls .gZig;Aﬁr?nI%u?u
3 Juan Xinje ; P e Dinn Jan St Choan
4 Feng Weijie 4 s vt car Xi Ch S Chaan
5 Chang Bingjie ; i 82 LiFaP}?gg gﬁg,&s&éﬁgn
o Xeve g MwOmis o Ldiesde
7 Da Y ejie 7 N Bt ot cd Xian Chome, Si Choan
8 Bai Huajic J Bai Can, O, Cat L Xian S Chuan

2 Results and discussion

RAPD amplifications of 16 mustard cultivars from 8 varieties were performed. Ge-
nomic DN A fingerprints of sixteen mustard cultivars were obtained( Fig. 1-a). From the
fingerprints, models were obtained ( Fig. 1-b). Cultivar identification could be performed
through comparing the different DN A bands between /among cultivars. From Fig. 2-a, cul-
tivars 1) and I’ of Da Tou Jie could be distinguished because their DN A band patterns
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Tab. 2 Primer selected for cultivar identification

primer number primer sequence(5 —3) primer number primer sequence( 5 —3)
0 PH-05 AGTCGTCCCC 0 PJ-18 TGGTCGCAGA
0 PH-12 ACGCGCATGT 0PsS-07 TCCGATGCTG
O PH-16 TCTCAGATGG 0PS19 GAGTCAGCAG
0 PH-19 CTGACCAGCC

L'r" L O -

f,;m:q: ) .."t_ ﬂ"'“,,.r" £ 2T Takier frozrpayoT wr g: L e Ly T LT el E e s S
e N— TTLT oI 2T 120 ek iy - S ¥ vy e e, Hamma ke
Tt L R T _T,__&_ winailsy . i.—va_:*“:_l_l ST a e, NI TR ASeeT _,,:',.;.._.

" ' .

Fig. 1 Genomic DN A fingerprints of 16 mustard cultivars amplified by O PS-19(a) and OPS-07(b)
('~ 8 are cultivar numbers, see Tab. 1 M ADN A /Hindll) (a) (b)

were different. Bands O PS-19-2 and O PS-19-8 were present in cultivar 1', but were ab—
sent in cultivar I'. For the same reason, cultivars 2" and 2’ of Feng Nie Jie could be distin—
guished by the different bands OPS-19-2, 0 PS-19-7 and O PS-19-8. Cultivars 3' and 3 of
Juan Xinjie could not be distinguished for there was no different band between them. Cul-
tivars 4 and 4 of Feng Weijie were distiguished by their different bands OPS-19-5, O PS-
19-6 and O PS-19-7. Cultivars 5 and 5 of Chang Bingjie were ditinguished by their differ—
ent bands O PS-19-3 and OPS-19-7. Cultivars 6 and 6 of Xiao Yejie could be distin-
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Fig. 2 Model of DN A fingerprints of 16 cultivars, OPS-19 (a) and OPS-07 (b)
(1~ & are cultivar numbers, see Tab.1 M-ADN A/Hindll) (a) (b)
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guished by their different band O PS-19-7. Cultivars 7 and 7 of Da Yejie could be distin—

guished by their different bands OPS—19-5 and OPS-19-7. Cultivars 8 and & of Bai Huajie
could be distinguished by their different band O PS-192. Primer O PS-19 could distinguish
7 cultivar pairs out of 8. Primer O PS-07 could also distinguish 7 cultivar pairs out of 8
(Fig. 2-b). The two cultivars which could not be distinguished by O PS-07 were cultivars 6
and 6 of Xiao Yejie.

RAPD markers have been applied to cultivar identification™” The results show
that different primers produced different DN A band patterns. RAPD markers between 2
cultivars of 1 variety were rich, and the 2 cultivars could be distinguished through compar—
ing their different DN A bands. Among the 7 primers chosen. No single primer could dis—

8]

tinguish all the 8 cultivar pairs, but combination of 2 or more primers could do it. Out of
the 7 primers, 4 could distinguish 7 cultivar pairs, 2 could distinguish 6 cultivar pairs, and
I could distinguish 4 cultivar pairs. It is believed that RAPD marker is a sensitive, rapid
method for identification of mustard cultivars, and can be applied widely in seed scientific

researches and seed productions.
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