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Abstract: Awn in common wheat is one of the important spike organs and plays a critical role in
photosynthesis, insect resistance, bird-preventing and yield formation. The genetic basis on its formation and
development remains largely unclear. To identify novel genetic loci involved in awn development, a genome-wide
association study ( GWAS ) was performed using a diversity panel of 206 wheat accessions from Huang Huaihai
region based on a Wheat 90K SNP array. The results showed that SNPs associated with phenotypic variation were
detected on chromosomes 1A, 2A, 2B, 5A and 7A. SNPs with the highest significance were mainly located on
chromosome 5A. Moreover, the bulked segregant analysis ( BSA )in a recombinant inbred line population were
analyzed using Wheat 660K SNP array. Out of 500 polymorphic SNPs, 158 were found in the 696.6-706.6 Mb
interval of chromosome SA , where the previously reported B/ locus encoding for Tipped! was resided on the gene
annotation of Chinese Spring. Gained from the re-sequencing result of this gene in parental lines, the wheat awn
may be associated with a 25 bp insertion/deletion polymorphism located at —346 bp and a linkage SNP at —284 bp
in the promoter region. Collectively, this study provided information for understanding the genetic mechanism of
wheat awn development and molecular breeding.
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Fig.1 Genome-wide association analysis of awn in natural population
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Table 1 Gene annotation information in chromosome 5A location segment

LR 4 FK Gene name Yy¥E{3i # ( Mb ) Physical position R B Annotation information
TraesCS5402G542300 698.453 WO AR S AR R I R A
TraesCS5401G542400 698.498 LN A
TraesCS5401G542500 698.502 R AR 2 G HE 1
TraesCS5A01G542600 698.507 e S|
TraesCS5A01G542700 698.507 WG
TraesCS5401G542800 698.513 PR R IR
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a —346 bp —284 bp
25 bp insertion G

Awned | | I l I

Awnless ATG TGA
25 bp deletion A

®CACGGAAGTAGGCCAGGTACAAAT
®CACGGAAGTAGGCCAGGTACAAAT
®CACGGAAGTAGGCCAGGTACAAAT

150 bp 125 bp

a: 7/ TSR RPN ZBNEIER ; b 2 FhaF(7 4L PR it Pk 1A 1
1-3 ATEMR AR SC-20,23 .26, 4~7 HFAEMAR SC-16,21.,27.32, M 24 50 bp Marker
a: The sequence polymorphic in awned/awnless lines, b: The electrophoretic patterns of the two alleles,
1-3 are awned lines SC-20, 23, 26, 4-7 are awnless lines SC-16, 21, 27, 32, M is 50 bp Marker

3 SC Bk Tippedl] ERFFI S 5MSHT
Fig.3 The polymorphism analysis of TippedI sequence in SC population

F2 SCEHETN 26 TR B 2 PSR E B R SIR ST

Table 2 Polymorphism identification of SC population and 26 awnless materials

T I SC- Aok SC- Jot= ik 26 M TC TR
1 em

SC-awned materials SC-awnless materials 26 awnless materials
Tippedl-Ala 74 3 9
Tipped-Alb 5 42 17
ST Total 79 45 26
TR RERE (%) 93.7 93.3 65.4
Phenotype explanation rate
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Az AR B P, 32 5 PR 3 T e 2 1 £ Y SC-16, SC-21, SC-27, SC-32 are awnless lines
P B4 SCEEAFMERIIRKRE Tippedl EERIEH

Fig.4 Expression of Tippedl gene between two
genotypes in SC population
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