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Development and application of SSR molecular markers based
on transcriptome sequencing of adzuki bean
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Cereals Engineering Research Cenier, Heilongjiang Bayi Agricultural University, Dagqing, Heilongjiang 163319, China)

Abstract: To develop SSR (Simple Sequence Repeats) molecular markers for adzuki bean, MISA and Primer
3 were used to search Unigenes deriving from transcriptome sequencing of adzuki bean QH1 in 2019-2020, and
3 045 SSR markers were obtained. By analyzing the characteristics of repeated motifs of markers, it was found that
mononucleotide,, dinucleotide and trinucleotide were the main motifs, accounting for 41.2% , 26.4% and 25.6% of
total markers, respectively. A physical map containing of 1 505 SSR markers was constructed using markers that
was anchored to the genome of adzuki bean and successfully designed with primers. From the above 1 505 SSR
markers, 132 SSR markers distributed on 11 chromosomes of adzuki bean were randomly selected for validation.
118 markers were effectively amplified with the efficiency of 89.4%. Six polymorphic markers were obtained through
polymorphic marker screening, and the clustering analysis of 36 adzuki bean cultivars using these six markers re-
vealed that the test materials were classified into four groups. This indicated that the developed SSR molecular
markers were able to analyze the genetic background differences of adzuki bean and provide usable molecular mark-
ers for germplasm identification, genetic diversity analysis and gene mapping for good traits.
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Table 1  Adzuki bean varieties for testing
s H R P
No. Variety Source
1 TLO1 AT A FEHKE Tailai County, Heilongjiang Province
2 TLO2 BITA8 28K B Tailai County, Heilongjiang Province
3 TLO3 WAy 45 28K B Tailai County, Heilongjiang Province
4 TLO4 I FE ok Tailai County, Heilongjiang Province
5 TLO5 I FRk B Tailai County, Heilongjiang Province
6 TLO6 BIPTA8 28K B Tailai County, Heilongjiang Province
7 QH1 PRIpVTAA A B Lindian County, Heilongjiang Province
8 QH3 AR 4 M) B Lindian County, Heilongjiang Province
9 QH4 BIp VT HRf B Lindian County, Heilongjiang Province
10 QHS5 T A A B Lindian County, Heilongjiang Province
11 QH6 MV A Lindian County, Heilongjiang Province
12 LJ02 T RIT Longjiang County, Heilongjiang Province
13 LJ03 B8 VT B Longjiang County, Heilongjiang Province
14 GNO1 PPV A H e B Gannan County, Heilongjiang Province
15 GNO2 BT HAHEE Gannan County, Heilongjiang Province
16 GNO3 BT A HEE Gannan County, Heilongjiang Province
17 GNO4 BI85 HFE B Gannan County, Heilongjiang Province
18 215 XD04-07 Hongdou XD04-07 IR ITAA L FF#BE Heilongjiang Academy of Agricultural Sciences
19 £ 5. XD04-09 Hongdou XD04-09 I R Rl Heilongjiang Academy of Agricultural Sciences
20 FZl 23129-1 Pinhong 23129-1 BT AR B #BE Heilongjiang Academy of Agricultural Sciences
21 JE/NEL 2 5 Longxiaodou 2 FIRIT A LB #BE Heilongjiang Academy of Agricultural Sciences
22 /N 2 %5 Xiaofeng 2 PRIV L FF#BE Heilongjiang Academy of Agricultural Sciences
23 Jt 6 JN003 Bei6 JNOO3 U TE LN B Liaoning Academy of Agricultural Sciences
24 HHK 373 Jilin 373 T TERAN B #BE Liaoning Academy of Agricultural Sciences
25 {4 876-16 Bao 876-16 T TERNFEARE Liaoning Academy of Agricultural Sciences
26 L.ZX066 U TE LN BB Liaoning Academy of Agricultural Sciences
27 il V5 LiaoV5 T TFA LB FBE Liaoning Academy of Agricultural Sciences
28 T4 Baoginghong T TERA B #BE Liaoning Academy of Agricultural Sciences
29 {4 876-16(2) Bao 876-16(2) T TERNFEEBE Liaoning Academy of Agricultural Sciences
30 Rk RLrHi-1 Xixuandahongpao—1 L TFAR LB # B Liaoning Academy of Agricultural Sciences
31 dt 4 N1.8 Bei4 NL8 L TFAR LR FB Liaoning Academy of Agricultural Sciences
32 4k 10 Beil0 T TERNFEERE Liaoning Academy of Agricultural Sciences
33 Jt 12 B—1 Beil2 B-1 T TERNFEEBE Liaoning Academy of Agricultural Sciences
34 Jt 23 Bei23 L TFAR LB EB Liaoning Academy of Agricultural Sciences
35 14 M908~-15 Bao M908-15 I TEARMA2BE Liaoning Academy of Agricultural Sciences
36 e 541 /NEL Jihanhongxiaodou TAA R R0 PR/ F] Hebei Shijiazhuang Xinxing Seed Industry Co. LTD
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Fig.2 Distribution of SSR markers on chromosomes
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Fig.3 Validity of 132 SSR molecular markers (number refers to the number of markers)
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Table 2 Primers for 6 polymorphic SSR markers

Frid LEGI(5-37) THTI(5-3")
Marker Upstream primer(5° =3") Downstream primer(5’=3")
ByauVa0261 GTTGATTGGGGATGAATGCT GCAGGAATATGCCAGTAGTTACG
ByauVa0277 GGGAATCGCTGTGAGAGTGT TTTCCCAATCCTCGAATGAG
ByauVa0300 CAAACCATGTCTCAGCCACA ATGCATGGCTTCTCCTCATC
ByauVa0303 CACCTCCTCCTTTACCACTGA CTGTGGGGAGGACAAAGAAA
ByauVa0451 CCTTAATCACGATGAAGCAACA CCACATGCGAGATGATGAGA
ByauVal454 GGGCATTGTCTCTACCGTGT TGCAGACTAACACCCAGACG
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Fig.4 Genotyping of six SSR markers on 36 adzuki bean varieties (label name on the left, alleles indicated by red arrows)
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Fig.5 Cluster analysis of 36 adzuki bean varieties
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