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Table 1 Statistical information of linkage map for RIL population
. . R T ic 6] 7 B R
B8 ] GBS ##id DArT-array SSR #5 {/i—f’:/ﬁf\/l iZ];H;ET%}"_j/:FM ﬁé‘;ﬁjr
7 i % — 1y e C > /c i
Yot = #H tRiCHH 2 s A -
. No. of e - e Length of Average No. of
Chromosome No. of GBS No. of DArT- No. of SSR . . .
groups linkage interval distorted
markers array markers markers .
group distance markers
1A 1 418 56 10 418.68 0.87 12
2A 1 326 19 10 407.62 1.15 49
3A 1 66 14 4 204.11 2.43 7
4A 1 118 25 15 286.42 1.81 15
5A 1 368 8 9 227.87 0.59 6
6A 1 31 113 14 177.33 1.12 72
TA 1 221 37 0 348.16 1.35 25
1B 1 454 35 15 346.26 0.69 33
2B 1 342 27 7 374.84 1.00 3
3B 1 1012 60 11 435.07 0.4 18
4B 1 87 21 6 228.93 2.01 7
5B 2 1052 37 13 311.62 0.28 57
5B/7B 1 852 1 2 284.81 0.33 56
6B 1 569 57 9 393.52 0.62 9
7B 1 55 30 14 266.01 2.69 9
1D 1 32 15 0 111.64 2.38 4
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Chromosome No. of No. of GBS No. of DArT- No. of SSR Le.nglh of /.\Vterage NO. of
groups markers array markers markers linkage 1r‘11erval distorted
group distance markers
2D 1 86 14 5 267.26 2.55 8
3D 1 14 99 4 158.58 1.36 52
4D 1 35 3 8 119.11 2.59 37
5D 1 11 1 3 88.17 5.88 0
6D 2 76 9 2 412 4.74 31
7D 2 172 24 3 236.39 1.19 24
/Nt Total 25 6 397 705 164 6 104.40 0.84 534
A 7 1548 272 62 2 070.19 1.10 186
B 9 4423 268 77 2 641.06 0.55 192
D 9 426 165 25 1393.15 2.26 156
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Heatmap of the genotype for all markers in the recombinant inbred lines
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Fig.3 High-density linkage map constructed with 148 RILs derived from the cross between Avocet and Sujata
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Table 2 Comparison of linkage maps between present study and previous reports

SRS PRic#H Fric 2 i

AL G /M

FRic ] 3 YR EH

Type of No. of Type of Length of linkage AL FE R /M No. of linkage );Fij;izeiiiﬁ
population markers markers map Adjacent distance group

RILY 3 757 GBS 3 302.45 0.88 29 [12]

F, 29 17 GBS 2 371.40 0.81 21 [13]

F; 3083 GBS 4 293.94 0.80 31 [19]
RIL 10 172 iSelect SNP array 4 676.10 0.39 29 [20]
RIL 6 312 iSelect SNP array,SSR 3 049.40 1.10 24 [22]
DH 1 854 SNP array,SSR 4 082.44 2.20 30 [22]
RIL? 7 266 GBS.DArT,SSR 6 104.40 0.84 25

H:1) 3 4 RIL B A iy PBW343 X Kingbird, PBW343 X Kenya Swara #1 PBW343 X Muu ,

2) B Am A AT AR B SR

Note: 1) Three RIL populations are PBW343 X Kingbird ,PBW343 X Kenya Swara and PBW343 X Muu; 2) The line of black bold is

the results of this study.
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Constructing high density genetic linkage map of bread
wheat with GBS, DArT-array and SSR markers

ZHAO Chunjie! LI Huihui® LIU Demei® LAN Caixia'
1.College of Plant Science & Technology s Huazhong Agricultural University sWuhan 430070,China ;
2.Institute of Crop Science ,Chinese Academy of Agricultural Sciences,Beijing 100081 ,China ;
3.Northwest Institute of Plateau Biology ,Chinese Academy of Sciences/Qinghai Provincial Key
Laboratory of Crop Molecular Breeding , Xining 810008 ,China
Abstract Genetic linkage map based on classical molecular marker platforms with low density can-
not meet the requirements for wheat functional genomics studies due to its huge and complex genome.
148 recombinant inbred lines (RILs) derived from the crossing Sujata (Indian wheat variety) with Avo-
cet (Australia wheat variety) were used to construct the high-density genetic linkage map with 6 397
genotyping-by-seqencing ( GBS) markers, 705 DArT-array markers and 164 simple sequence repeat
(SSR) markers. 21 chromosomes were covered by 25 linkage groups with a total length of 6 104.4 cM. It
will provide an important resource for QTL mapping, map-based cloning and marker assisted selection in
wheat breeding.
Keywords wheat (Triticum aestivum 1.); linkage map; GBS marker; DArT-array markers; SSR

marker; recombinant inbred lines (RILs)

(TR REE)



