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Genetic Variations in Southern High-protein Soybean Fudou 234 by
Re-sequencing
ZHANG Yumei, XIAO Han, LAN Xinlong, XIA Chunying, LIN Guoqiang*

(Crop Research Institute, Fujian Academy of Agricultural Sciences/Fujian Engineering Research Center for Characteristic Dry
Crop Varieties Breeding/Fujian Key Laboratory of Vegetable Genetics and Breeding Fuzhou, Fuzhou, Fujian 350013, China)
Abstract: [ Objective]l Genetic variations in the southern high-protein soybeans were revealed by re-sequencing the whole
genome. [Method] High-throughput sequencing was conducted on the whole genome of the southern high-protein soybean
Fudou 234 to detect genetic variations. [Result] In the 64757037 clean reads, the sequencing depth was 17X with genome
coverage of 98.08% (1X) and 96.25% (5 X). There were 1478 393 single nucleotide polymorphisms (SNPs) and 356 739 small
insertion-deletions (Small InDels) identified. Among them, 14323 non-synonymous SNP mutations and 4 186Small InDel
mutated genes were found in the coding sequence (CDS). Analysis by COG (Clusters of orthologous groups of proteins)
revealed that signal transduction mechanisms, transcription, carbohydrate translocation and metabolism and KEGG(Kyoto
encyclopedia of genes and genomes) analyses revealed that the pathways of carbon metabolism, starch and sucrose metabolism,
amino acid biosynthesis, phytohormone signalling, and endoplasmic reticulum protein processing were associated with genetic

variation in Fudou 234. In addition, by studying the candidate genes in two major segments of soybean kernel protein

ks BE: 2024-05-17  {EEIHHA: 2024-06-11
EERN: SKEM (1980 =), &, tl+, BIFFRR, EENERTEMEGHRETITL, E-mail: 2407270791@qq.com
EfE1EE: MREERR (1965 —), B, IR, EENEREEFREGHEEII, E-mail: 542057656@qq.com
EEWH: WMEARETXERREIH (2023N3001) ; ##EAFHGHRIA LT (2022R1031006) ;7 EA MEE DT (CXTD2021011-2)


mailto:2407270791@qq.com
mailto:542057656@qq.com
http://www.fjnyxb.cn
https://doi.org/10.19303/j.issn.1008-0384.2024.06.004
https://doi.org/10.19303/j.issn.1008-0384.2024.06.004
https://doi.org/10.19303/j.issn.1008-0384.2024.06.004

KEME: AT EMNAFYE TS EO R LM E 23469 BET F 653

quantitative trait locus (QTL), 10 SNP and 7 Small InDel type variations were discovered in 65 genes. [ Conclusion] The

genetic variations in the southern high-protein soybeans deviated from the regular varieties were unveiled to provide new venue

for breeding and developing molecular markers in studying soybeans.

Key words: Fudou 234; whole genome re-sequencing; single nucleotide polymorphism; small InDel; variation
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Table 1 SNP and Small InDel variations of candidate genes in main QTL segments related to soybean protein content in Fudou 234
H A RR A% 595! Variation type BB A A% 5325 Variation type AT LA S A5 595! Variation type
Gene ID SNP Small nDel Gene ID SNP Small InDel Gene ID SNP Small InDel

Glyma.20G082300 2 1 Glyma.20G086900 / 2 Glyma.10G133900 1 1
Glyma.20G082700 / 1 Glyma.20G087000 6 / Glyma.10G134100 1,7,2 7
Glyma.20G082800 7 / Glyma.20G087200 1 / Glyma.10G134400 1 1,7
Glyma.20G082900 2 / Glyma.15G048600 2 2 Glyma.10G134500 1,7 1
Glyma.20G083100 1,7,5,8,6,2 1 Glyma.15G048700 1,7 2 Glyma.10G136100 1 /
Glyma.20G083200 1,2 1,2 Glyma.15G048800 1,7,53,2 1,11,7,3,2 Glyma.10G136300 2,1 2
Glyma.20G083300 1,7,53,2 1,2 Glyma.15G048900 1,4,6,2 1,7,2 Glyma.10G136400 2 2
Glyma.20G083500 1,742 1,72 Glyma.15G049000  1,10,6,7,3,2  1,4,11,3,7 || Glyma.10G136600 7 /
Glyma.20G083600 1,10,5,6,3,4,2 4,2 Glyma.15G049500 3,5 / Glyma.10G136800 1,7,2 1,2,3
Glyma.20G083800 4,1 1 Glyma.15G049600 3,7,6,1 1,2,7 Glyma.08G182200 / 1
Glyma.20G084000 1,4,8,7,2 12 Glyma.15G049700  2,3,6,10,4,1 2,1 Glyma.08G182300 / 1,7
Glyma.20G084100 1,10,5,3,4,2 1,2,4 Glyma.15G049800 2,5,8,7,1 2,7,1 Glyma.08G182400 / 2
Glyma.20G084200 1,5 1 Glyma.15G049900 2,6,7,9,1 1,11,7,3,4 Glyma.08G182500 / 7
Glyma.20G084500 1,52 / Glyma.15G050100 2,7 2 Glyma.08G182700 / 1,2,7,9
Glyma.20G084900 1 / Glyma.15G050200 5,1 2,1 Glyma.08G182900 / 1,7
Glyma.20G085000 1 2 Glyma.15G050300 3 1 Glyma.08G183000 / 1,7,3,2
Glyma.20G085100 / 2 Glyma.15G050500 1,2,7 1,7 Glyma.08G183400 / 1
Glyma.20G085300 / 1 Glyma.15G050600 1,2,7 1 Glyma.08G183500 / 7,3,2
Glyma.20G085700 2 2 Glyma.10G132200 1,7,5,6,2 1,2 Glyma.08G183600 / 2
Glyma.20G085900 1 2 Glyma.10G132700 2,6 2,7 Glyma.08G183900 / 7,1
Glyma.20G086100 / 1 Glyma.10G132800 3,1 / Glyma.08G184100 / 2,7,1
Glyma.20G086800 2 2 Glyma.10G133700 2 /

LIRS SR, 1~ 11 ARRAE 57 o i A B AR R TR R X sy 6 (R I X0k ZERI 3 UTR N ZEIIS UTRIN S ST X A A SCRAE . 4wiid X 3R
[ SCRAE . WET SO K SO AR AR . ARG X AR D TS . M T UL RS RAL

1~11 indicate mutation sites in 11 variation types occurred upstream, downstream, UTR 3 prime, UTR 5 prime, synonymous coding, non-synonymous coding,

intron, splice site region, splice site donor, start gained, codon insertion, and frame shift, respectively.
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