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Construction of a Linkage Map Using SRAP, SSR and AFLP
Markers in Brassica napus L.

LI Yuan-yuan, SHEN Jin-xiong, WANG Tong-hua, FU Ting-dong, MA Chao-zhi

(National Key Laboratory of Crop Genetic Improvement in Wuhan, Huazhong Agricultural University, Wuhan 430070)

Abstract: [Objective] Genetic map is a powerful tool to localize quantitative trait loci for quantitative traits. [ Method] SSR,
AFLP, and SRAP markers were applied to construct a genetic linkage map of rapeseed in an F, population of 184 individuals, which
was developed by crossing “SI-1300” and “Eagle”. [Result] A genetic linkage map containing 21 linkage groups (LGs) was
constructed using 143 SSR, 118 AFLP, and 137 SRAP markers, and the map covered 1 949.8 cM with an average marker interval of
4.9 cM. Furthermore, the links between the map published by Parkin et al. and ours were established by the public microsatellites
(SSR markers). In addition, the distribution of markers on all LGs was even except N7 based on the analysis of
Kolmogorov-Smirnov. However, the distorted markers mainly clustered in LGs, and eight segregation distortion regions on seven
LGs were detected. [Conclusion] According to the analysis of the marker distribution on LG, the map coverage and the marker
density, the linkage map constructed in this study was of enough quality, and SRAP markers may be a better type of markers than
AFLP in map construction.
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Table 1 The number of different type of markers used in this study
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Table 2 The genetic distance of LGs and distribution of markers on the map

TR Fric#H (A4>) Number of markers B FRicPIFE S (eM/FRID)
Linkage group SRAP SSR AFLP S (Total) Length of linkage group Average distance (cM/marker)
N1 11 12 10 33 144.9 4.4
N2 19 8 12 39 118.6 3
N3 4 13 3 20 171.2 8.6
N4 3 11 3 17 123.9 7.3
NS 6 4 3 13 58.9 4.5
N6 2 4 0 6 58.0 9.7
N7 18 9 18 45 171.4 3.8
N8 3 2 3 8 100.7 12.6
N9 9 15 20 44 116.9 2.7
N10 3 4 9 16 73.4 4.6
N11 8 5 3 16 81.1 5.1
N12 9 8 3 20 102.6 5.1
N13 9 17 4 30 100.9 3.4
N14 3 3 0 6 33.7 5.6
N15 6 9 2 17 83.4 4.9
N16 3 4 9 16 111.2 7
N17 6 7 6 19 57.1 3
N18 3 2 2 7 59.5 8.5
N19 6 2 6 14 87.5 6.3
LG20 4 1 1 6 22.1 3.7
LG21 3 2 1 6 72.8 12.1
FRic% (4>) Number of markers 138 142 118 398 1949.8 4.9
BESIEBURERTFBbRiC S (4 6.6 6.8 5.6 19.0 - -

Average markers on each LG
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Table 3 The number of aligned SSR markers and distribution of these markers in other maps

HEBURE HisE SSR FEHE B P A
Linkage Fric A Distribution of aligned markers in other map
group Total number of ~ Lowe et al. Piquemal et al. BBSRC
aligned markers
N1 7 Ol12-F11 Ol12-F11,CB10597,BRAS078,Nal4-F11,BRAS067,Ra3-H09 Ol12-F11
N2 2 - BRAS083 Nal0-B10
N3 5 Ol11-B05 CB10403,Nal2-E02,0111-B05,Nal4-E02,Nal0-G10, -
N4 6 - BRAS021,BRAS061,0111-D03,BRAS003,Nal12-D09,CB10302 -
N5 3 - - Nal0-B08,Nal2-E01,CN54
N6 3 - CB10006,CB10204,Nal2-H07 Nal2-HO07
N7 3 Ra2-A01 Ra2-G08,BRAS004 Ra2-G08
N8 1 Ra2-E12 Ra2-E12 Ra2-E12
N9 6 Nal0-G06 Nal0-B07,CB10311,CB10298,Nal0-A08,CB10247 Nal0-B07,Nal0-G06,Nal0-A08
N10 3 - 0110-A02,Nal2-E09,MR 156 -
N11 4 - CB10587,CB10369,CB10443,CB10277 -
N12 3 Ol13-E08 Ol13-G05,Nal4-Hl11 Ol13-G05
N13 9 - BRAS120,CB10036,0110-B08,CB10427, -
Nal2-E02,BRAS051,BRAS087,BRAS038,BRAS005
N14 - - sN11516
N15 5 Ra2-F11 Nal0-D11 Ra2-F11,0110-A10,Nal0-D11,
CN54,Nal2-G12
N16 2 - CB10234,CB10526 -
N17 4 Nal2-F03 CB10217,BRAS019,CB10297,Nal2-F03 -
N18 1 - CB10139 -
N19 1 - - Nal2-G04

S 3L Total 69 8 56 19
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Fig. The genetic map of Brassica napus constructed by SRAP, SSR and AFLP markers
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