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Genetic diversity pattern of elite lines in Brassica napus L. based
on SSR and SRAP markers

ZANG Shan,ZHANG Yunxiao,GUO Yuan, HU Shengwu

(College of Agronomy , Northwest A&F University ,Yangling ,Shaanxi 712100, China)

Abstract: [Objective] The study revealed the genetic diversity of elite lines in Brassica napus L.
[ Method]) Thirty elite lines of B. napus L. ;one Brassica juncea L. cultivar and one Brassica cam pestris L.
cultivar were genotyped using 8 pairs of SSR primers and 12 pairs of SRAP primers,and their genetic di-
versity patterns were analyzed by combination of cluster analysis,principal component analysis, population
analysis,and molecular variance analysis. [Result] A total of 49 polymorphic fragments were detected using
8 SSR primer pairssand the polymorphism rate was 96. 08 % , with an average number of polymorphic frag-
ments per primer pair of 6. 1,the average polymorphism information content of 0. 43,and the genetic dis-
tance was 0. 34. A total of 77 polymorphic fragments were detected using 12 SRAP primer pairs,and the
polymorphism rate was 98. 72% , with an average number of polymorphic fragments per primer pair of 6. 4,
the average polymorphism information content of 0. 59,and the genetic distance was 0. 46. The unweighted

pair-group method with arithmetic mean cluster analysis indicated that most accessions could be divided in-
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to 2 major clusters with the coefficient cut off value of 0. 65. The first cluster consisted of 19 materials, of

which 14 were restorer lines and 5 were maintainer lines. The second cluster consisted of 9 materials,and

all were maintainer. The results of principal component analysis and population structure analysis were

similar to that of cluster analysis. Molecular variance analysis revealed that the genetic variation was

95. 46 % within B. napus restorers and maintainers and was 4. 54 % among them. The difference between

B. napus maintainers and restorers was 2. 03%. [Conclusion)] There was certain genetic difference between

the parent lines of tested rapeseed,and the genetic variation within the restorers and maintainers was grea-

ter than among them.

Key words: Brassica napus L. ;elite line; genetic diversity; SSR marker; SRAP marker
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Table 1 Name,type,taxa and quality of tested rapeseed accessions
%5 No iR B Name 2 Type 4y 25t Taxa M Quality
1 Q10C WK 2 % Restorer HE R = B. napus KT BRI A% 1 Low erucic acid and low glucosinolates
2 S11R VK5 % Restorer H ik B 32 B. napus K7 BRI 1 Low erucic acid and low glucosinolates
3 S8R VK5 % Restorer H %5 B =% B. napus M IF W R Low erucic acid and low glucosinolates
4 QY211R % 5Z % Restorer H s B 3% B. napus MK IF W2 i T Low erucic acid and low glucosinolates
5 HYZ01R WK 5 % Restorer H ik Bl 3E B. napus KT BRI A% Low erucic acid and low glucosinolates
6 9722 WK 52 % Restorer H % B 32 B. napus MK FF BRI A 1 Low erucic acid and low glucosinolates
7 SHI11 WK 5 % Restorer H ik B 32 B. napus MG IF B B 11 Low erucic acid and low glucosinolates
8 D1526 &5 % Restorer HE R = B. napus K IF 2 B T Low erucic acid and low glucosinolates
9 76C WK 5 % Restorer H ik B 32 B. napus KT BR % 1 Low erucic acid and low glucosinolates
10 Q7C VK5 % Restorer H ik B 32 B. napus MG IF W2 R Low erucic acid and low glucosinolates
11 Q7C VK5 % Restorer H s B 32 B. napus MK IF W B T Low erucic acid and low glucosinolates
12 Y6 % 52 % Restorer H B3 B. napus KT BRI A% 1 Low erucic acid and low glucosinolates
13 2000-5R W& 5 % Restorer H ik B 32 B. napus MK BRI 1 Low erucic acid and low glucosinolates
14 Z821R VK5 % Restorer H 5 B =% B. napus M IF W R fF Low erucic acid and low glucosinolates
15 QSC K 5Z % Restorer H ik B 32 B. napus MK IF W2 B T Low erucic acid and low glucosinolates
16 Hi ¥ 7 5 Zhong 7 1%+ Maintainer H ik B 3E B. napus KA BRI A% Low erucic acid and low glucosinolates
17 FIXL 5 5 Zhong 5 {445 Maintainer H ik B 32 B. napus MK FF BRI H Low erucic acid and low glucosinolates
18 F13L 9 %5 Zhong 9 4% Maintainer H 5 B =% B. napus MG IF R KB 1T Low erucic acid and low glucosinolates
19 ;—ll'lffl{j f]ﬁl {1 #F Maintainer H ik B 32 B. napus KT BRI 1 Low erucic acid and low glucosinolates
20 With 72 ZY72 {3 +F Maintainer H s B = B. napus MK IF BRI A% 1 Low erucic acid and low glucosinolates
21 2010B1 {14 Maintainer H % B 32 B. napus K BRI 1 Low erucic acid and low glucosinolates
22 VIl 15 HY15 4% Maintainer H 5 B =% B. napus M IF W KR fF Low erucic acid and low glucosinolates
23 New Bl {3 £F Maintainer H ik B 32 B. napus MK IF W2 B T Low erucic acid and low glucosinolates
24 2010B7 1%+ Maintainer H ik B 3E B. napus KT BRI Low erucic acid and low glucosinolates
25 2012B1 {445 Maintainer H ik B 32 B. napus MK FF BRI T Low erucic acid and low glucosinolates
26 2010B4 4% Maintainer H 5 B =% B. napus MG IF IR KB 1T Low erucic acid and low glucosinolates
27 F1 X 2 5 Zhong 2 1% £F Maintainer H s B3 B. napus MK IF W B T Low erucic acid and low glucosinolates
28 H1X 4 5 Zhong 4 {13 Maintainer H ik Bl 3E B. napus KA BRI 1 Low erucic acid and low glucosinolates
29 CZ49 {14 Maintainer H ik B 32 B, napus MG IF W IR Low erucic acid and low glucosinolates
30 Wil 18 ZY18 4% Maintainer H ik B 32 B. napus MK IF W B Low erucic acid and low glucosinolates
31 i%zji{;iﬁmangjic IR SE B, juncea B TR B i High erucic acid and high glucosinolates
32 K 4 5 Tianyou No. 4 HSE/MZE B, rapa E TR B i High erucic acid and high glucosinolates
1.2.2 SSR Axit 44 36 X} SSR 5| ¥yt 17 i %ﬁ'mﬁ’*} 12 %519 (% 3 TAKLK 0 #r. PCR
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Table 2 Amplification description of SSR primers

G/ EA S5 (5 >3 EZ R TiiE T
Primer name Primer sequence (5'—>3") Number of polymorphic fragments
BrgMS90 F:AAACAGAGTGTCCCCTTCAAAA,R: TGGCTGCACAATAACAGATACAC 7
BrGMS202 F.ATCGCCTCAACACACAGTAAAA,R: TTAGCAAGCATTGATGAAGAGC 7
BrgMS268 F: TCACCATGTGTAAAAGACTCGG,R: TTGGCTTATCTTCTTGGGATTG 4
BrGMS343 F:CCCAAATATCAATCTCAAAGCC,R: TCGTTTCTCATCAATCTGTTGG 8
BrGMS513 F: TCTCAGCCTTTAACTTCTCCCA,R: AACTTTGTTTCAGCTCCTGCTC 6
BrgMS629 F.GTGCTTTCTGCGTTATTTCTCA,R: TTACGACCACCAACTAGCAAAA 3
BrgMS635 F:GTGTTTCTCTTCAACGCCTTTT,R:CACAAAGAATCCCCACAGATTT 7
BrgMS654 F: TCTGCCTTGCATATTCCTTGTA,R: AACGGAGAAGGTTCATTAGCAC 7
=3 SRAPS|#MREFIEER
Table 3 Amplification description of SRAP primers
GIE/EA S5 (5 >3 EZN L TiiE T
Primer name Primer sequence (5'—>3") Number of polymorphic fragments
Em4Me8 F: TGAGTCCAAACCGGTGC,R:GACTGCGTACGAATTTGA 8
Em5Me21 F.CTGGCGAACTCCGGATG,R:GACTGCGTACGAATTAAC 6
Em5Me22 F.GGTGAACGCTCCGGAAG,R:GACTGCGTACGAATTAAC 9
Em5Me23 F:AGCGAGCAAGCCGGTGG,R:GACTGCGTACGAATTAAC 9
Emb5Me24 F:GAGCGTCGAACCGGATG,R:GACTGCGTACGAATTAAC 5
Em5Me30 F:GACCAGTAAACCGGATG,R:GACTGCGTACGAATTAAC 4
Eml12Mel8 F.: TGAGTCCAAACCGGAAG,R:GACTGCGTACGAATTCAT 4
Eml14Me20 F.: TGGGGACAACCCGGCTT,R:GACTGCGTACGAATTCTC 7
Eml14Me22 F.GGTGAACGCTCCGGAAG,R:GACTGCGTACGAATTCTC 6
Eml15Me5 F: TGAGTCCAAACCGGGAT,R:GACTGCGTACGAATTCTT 4
Em15Me8 F: TGAGTCCAAACCGGTGC,R:GACTGCGTACGAATTCTT 8
Em17Me24 F:GAGCGTCGAACCGGATG,R:GACTGCGTACGAATTGTC 7

B2 4 A%, 3L F SSR FRIC 9 T 3E A R ] Y
PIC {4 F 0. 22~0. 65, ¥J{f 0. 43, L HE B A F
0.06~0. 61, ¥J{H 0. 34; K F SRAP F5ic 19 i 32 41

B g PIC {HAF 0. 47~0. 78,14 0. 59, 3L R
AT 0.23~0. 69, %8 0. 46, SRAP 5|98 /11
- YA AR I (0. 46) ZLK T SSR 5[4 (0. 34),

F 4 SSRFSRAP S|4 &R

Table 4 Amplification description of SSR primers and SRAP primers
FrRic KR! B 57&‘%9[%?& Z’SH’%W@I g‘j‘ﬁ'ﬁﬁ:ﬁ@i ) ﬁ{?ﬁﬁ,‘%’j
Marker Total primers Polyrporphm Polymorphic _ PIC _ Genetic distance
types primers bands 25 I Range { Mean 7% I Range YJ{H Mean
SSR 36 8 49 0.22~0.65 0.43 0.06~0.61 0. 34
SRAP 43 12 77 0.47~0.78 0.59 0.23~0.69 0. 46
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Numbers 1—32 represent same accessions in Table 1. The same as the following figure
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Fig. 1 Cluster dendrogram of 32 rapeseed materials constructed by SSR and SRAP molecular markers
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Fig. 3 Population structure of the 32 rapeseed accessions suggested by structure analysis (K=3)
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Table 5 Analysis of molecular variance of different Brassicanapus accessions

A 5 o R EEEE S F-J7 F0 T ES A 5 R

Source of variation df Sum of squares Variance component Percentage of variation

PE/A T Among populations 1 36.500 1.013 4.54

BEAR N Within populations 28 596.533 21. 305 95. 46

it Total 29 633.033 22.318

5 B ol ) o SRR A . ARRERE A REH Z 4R F

g t .
15 fy OREFF AR 15 G52 A H E T =R K 1 fy

MR ToRA MR L ZAEE T R AL B T

JFSE A L0 1SS R 8 % SSR 314
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