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Abstract; In order to reveal the role of GmOPRs, a member of soybean 12-oxo-phytodienoic acid reductase (OPR) family in

soybean growth and development under abiotic stress, we identified and analyzed the whole genome of soybean OPR gene

family with bioinformatics method. The results showed that there were twelve OPR genes distributed on 8 chromosomes in

soybean genome. The phylogenetic analysis, gene structure analysis and conserved motifs analysis showed that GmOPRs could

be divided into two subgroups, containing 4-5 exons and 3-5 introns respectively. The conserved motifs of GmOPR proteins

were similar in distribution. Colinear analysis identified colinear relationship among four pairs of genes, all of which were

fragment replication. The promoter region of GmOPRs contained cis-acting elements responding to abiotic stress such as

anaerobic, drought and low temperature, JA, ABA and other hormones. The expression patterns of GmOPRs were different in
different soybean varieties and tissues. The expression of GmOPRI, GmOPR4 and GmOPRY decreased under drought stress,
while the expression of GmOPR7, GmOPRS, GmOPRI1 and GmOPRI2 increased over time under salt stress, suggesting that

the GmOPRs responded to drought and salt stress through multiple expression patterns. GmOPRs were conserved in

phylogenetic evolution and gene structure, and the amplification of the gene families was mainly attributed to fragment

repetition. GmOPRs were affected by abiotic stresses such as drought and salt stress, and showed different expression patterns.

The results suggest that GmOPR gene family may play an important role in abiotic stress responding.
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Table 1 The sequence characteristics of soybean OPR family proteins
GenBank & 535 HEH AR Gy T ARE R BEITEE  ROKTRAEEL  AEME N
Number of amino Molecular Instability Aliphatic Subcellular
Gene 1D Gene pl GRAVY
acid/aa weight/kDa index index location

Glyma. 19G057500  GmOPRI 365 40530. 16 7.70 38.60 82.55 -0.323 ES 7 XN
Glyma. 11G007600  GmOPR2 371 41523.86 6.12 38.01 84.12 -0.353 il NG
Glyma. 01G235600  GmOPR3 402 45186.02 6.36 39.86 76.67 -0.432 ES R NN
Glyma. 06G016900  GmOPR4 375 41874.44 6.03 33.57 77.49 -0.342 LS/ 2R
Glyma. 17G209900  GmOPRS5 352 39085. 05 5.21 27.67 83.44 -0.284 JiiolR
Glyma. 14G223600  GmOPR6 393 43793.36 6.47 30.75 72.32 -0.516 LA/ i
Glyma. 15G223900 ~ GmOPR7 361 40331.59 6.50 34.45 80.00 -0.409 i N5V YR
Glyma. 13G186200  GmOPRS8 367 41006. 39 5.96 31.67 81.34 -0.365 i R/ £ A
Glyma. 17G050000  GmOPR9 398 44192.25 8.22 33.58 84.60 -0.298 LRk
Glyma. 13G109700  GmOPRIO 398 44096. 12 8.22 34.10 84.12 -0.286 ES R LN
Glyma. 17G049900  GmOPRI1 381 42049. 67 6.34 30.93 86.56 -0.182 EST TR
Glyma. 13G109800  GmOPRI2 388 42936.47 5.96 32.27 81.49 -0.231 Mg/ i
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Note; A. Sequence evolution relationship of proteins; B. Gene intron-exon structure distribution; C. Conservative motif distribution.
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Fig.2 The gene structure and protein conserved motif analysis of GmOPR gene family members

2.4 KE OPR EREFBEEMMLELMEST
et (g 25 Rl 3 FrR, 12 4~ GmOPR 3%
R 7E 20 SRR ig 8 Sciefafk I, OPR JE[H

FER TGO A2 oA, BA L. 1.6.11,
14 15 .19 SYefafk F44 1 4 GmOPR %4 ,13 .17
YR B4 3 A GmOPR LA

o Chi01  Chr06 Chrl1 Chr13 Chrl4 Chrl5 Chrl7 Chr19
—= N N—GmOPR4 (7~ GmOPR2 N N N GmOPRI
o < GmOPRY

=
L=
= —GmOPRI11
=
L= GmOPRI0
S < GmOPRI2
=
—= | GmOPRS
@ Y -~ GmOPRS
s
=z — GmOPR7 U
‘r W
= U 6mOPR6 U
2 . -
2 U— 6mOPR3
L=
(=)
O

B3 K= OPRERFKEBEKEMSM
Fig. 3 The chromosome mapping of soybean OPR gene family
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Fig.4 The collinearity analysis of OPR gene family in soybean
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