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Construction of a genetic map of rice RILs based on
whole genome sequencing

WANG Chaohuan, SONG Bowen, YU Sijia, XIAO Wuming, HUANG Ming
(College of Agriculture, South China Agricultural University/National Plant
Breeding Engineering Technology Research center, Guangzhou 510642, China)

Abstract: [Objective] The indica cultivar ‘MDS’ and ‘R315’ were used as parents to construct a high-density
genetic map, explore the important agronomic traits related genes of rice (Oryza sativa L.) and accelerate the
breeding of rice cultivars. [ Method] Whole genome sequencing of parents and their 192 recombinant inbred
lines (RILs ) were performed to screen high-quality single nucleotide polymorphisms (SNPs) and construct bin
markers. The bin markers were sorted using JoinMap4.0 for each linkage group, and perl SVG was used to draw
the linkage map. Collinearity analysis was conducted according to the position of the markers on the genome and
genetic map. [Result] A total of 221 494 high-quality SNPs were screened between the two parents. The
constructed high-density genetic map contained 1612 bin markers. The total map distance was
1 327.82 cM, and the average genetic map distance between adjacent markers was 0.82 cM. The collinearity
analysis showed that the order of most markers on each linkage group was consistent with that on the genome.

The collinearity was good and the map was of high quality. [ Conclusion] The constructed high-density genetic
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map is of high quality, providing a preliminary basis for the subsequent identification of functional genes.

Key words: Oryza sativa L.; recombinant inbred line; whole genome sequencing; genetic map
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Table 1 Characteristics of genetic linkage group
Gtk 'S FrRidHcE SRR/ eM P EER/cM B KA B/ cM
Chromosome number Marker number Total map distance Average map distance Maximum gap
1 194 170.19 0.88 9.73
2 137 100.75 0.74 5.39
3 164 139.83 0.85 18.29
4 174 125.12 0.72 18.53
5 144 114.72 0.80 14.73
6 125 114.46 0.92 7.75
7 151 128.06 0.85 11.96
8 132 113.11 0.86 19.60
9 116 94.48 0.81 7.68
10 95 68.13 0.72 5.23
11 68 60.18 0.89 5.24
12 112 98.79 0.88 6.07
&7 Total 1612 1327.82 0.82 19.60
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