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Abstract: JAZ (Jasmonate ZIM-domain) protein, a key transcriptional repressor in JA signaling pathway, plays an important
role in plant defense. However, there is limited information about this family. In order to study the characteristic and potential
function of the JAZ gene family in soybean, this study identified a total of 24 JAZ genes in the soybean genome by bioinformat-
ics, named as GmJAZI to GmJAZ24. We extensively analyzed intron-exon distribution and protein motif organization, built
phylogenetic tree, and analyzed chromosome localization, cis-acting regulatory elements and response to Phytophthora sojae in-
fections for JAZ family in soybean. The results showed that a total of 24 GmJAZs was unevenly distributed on the fourteen
chromosomes with maximum number of genes (four JAZs) on chromosome 9. The JAZ family divided into five clusters (Cl ~
C5) including soybean, Arabidopsis and rice in the phylogenetic tree, The JAZ genes of soybean were the most closely related
to Arabidopsis. Promoter analysis revealed that most of soybean JAZ genes contained jasmonic acid (JA) and abscisic acid
(ABA) responsive cis-acting elements, and some with defense and stress related cis-acting elements. After Phytophthora sojae
infections, C4 subgroup members were significantly upregulated, C1 subgroup members were weakly upregulated, while the
C2, C3 and C5 subgroup members were downregulated, which indicated that the soybean JAZ genes exhibited divergent ex-
pression patterns in response to Phytophthora sojae treatment. The results of the present study provide valuable information for
functional characterization of GmJAZ in response to Phytophthora sojae in soybean.
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Table 1 Primers for qRT-PCR

FEH EmBI9THI(5 -3") [ EMSIFEI(s" -3")

Gene Forward primer sequence(5’ -3") Gene Reverse primer sequence(5’ —3")
GmJAZI-F GGATAGAATTGCTGCCAGAG GmJAZI-R AGCTGGAGCTGCTATCAGA
GmJAZ2-F CGAGCTCACTGGCGGAGAAG GmJAZ2-R GGCAATGCAATCCCGAGGGT
GmJAZ3-F GGACCCTCACCATCAACAGCA GmJAZ3-R GGTGTCATCACCCTTCTCTCCGT
GmJAZ4-F GAATTTCTGGCTGCTAAAAC GmJAZ4-R TTGTTGAGGTTGTATGGTGC
GmJAZS-F GGCATTGGCCACCAAGGGAA GmJAZS5-R TGGTGTGGATGGTGCTTGAGG
GmJAZ6-F GATATGAGGTACCCAAGGAG GmJAZ6-R ACTGTTTGGAACACTGATCT
GmJAZS-F GTCGCCCACCATCAACAGCA GmJAZS-R CCGTTGGTGTCATCACTCTT
GmJAZ9-F AAGGGATCCCCCAAAGCCAG GmJAZ9-R CACAAACAACAGGTCTGGATG
GmJAZI0-F CGTGACAGGCTTGGGAGCAA GmJAZI0-R GGCAGAGACCGTTGGCTGAA
GmJAZII-F TGCGGGCACTGTGAATGTCT GmJAZII-R GGCGCCTGAACATTGGGTGA
GmJAZI2-F GCTCAGCCAGTTTGCTTGCC GmJAZI2-R TGTCTGATCCAGAAGAGCTGCAT
GmJAZI3-F ACCGTAGCCATGCTCAACCTC GmJAZI3-R CACTAGTTGCACACCCTTTG
GmJAZIS-F TGGTATTTTCCGGCCACCAC GmJAZI5-R TTGTTTCGGCAGTGCAAGTC
GmJAZI16-F TTCCACTGGCTCGAAGGCAA GmJAZI16-R TCTGGCGTGTCGTCAGGAGA
GmJAZ17-F CACCACCACTCAATGGTTGA GmJAZ17-R CCTGAAGCTCTGTGACATCC
GmJAZIS-F ATGGTTGACAACGTTGAAGA GmJAZIS8-R ATCGATTTGGCCTGAAGCTC
GmJAZI9-F AGGGGGGATCCCCCAAAGCC GmJAZI9-R AAACAACAGGTCTGGATGATG
GmJAZ20-F GTCTGTGCCAGCATCTGGAC GmJAZ20-R CAATCTTCTTCATTTCAGTG
GmJAZ21-F GTTGGTTCAGATATGAGGTA GmJAZ21-R CTGTTGGGAATCTTCAGGTTC
GmJAZ23-F CGGCATTTTCCGGCCCCCGC GmJAZ23-R AAGTATCGGGGGTGCGAGTC
GmJAZ24-F GCTCCTCCCCCTCCACCTC GmJAZ24-R CTAGCAACGTTGGTGTTGG
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Table 2 Basic information of JAZ gene family in soybean

LB EHIT5) 5 BEHKE IR B Vi PSR NAEL A G4 A RE 7
Gene Gene ID numbers  Gene length/bp Amino acid pl Molecular mass/kD  Chromosome  Subcellular location
GmJAZI Glyma01 G204400 588 195 8.99 21.67 1 A%
GmJAZ2 Glyma04G013800 606 201 8.75 21.93 4 )R
CmJAZ3 Glyma05 G141200 405 134 9.30 15.54 5 A%
GCmJAZ4 Glyma05 G235500 1116 371 8.76 39.01 5 Y M
GmJAZS Glyma06G013700 483 160 9.56 17.75 6 Y A%
GmJAZ6 Glyma07 G041400 699 232 9.18 25.09 7 Y A%
GmJAZ7 Glyma08G043000 1110 369 8. 98 39. 39 8 i i 5
GmJAZS Glyma08G096500 453 150 9.81 17. 34 8 iR
GmJAZ9 Glyma096G071600 777 258 8. 83 27. 83 9 iR
GmJAZIO Glyma09G077500 621 206 6.90 22.11 9 A A%/ LR
GmJAZI1 Glyma09GI123600 960 319 9.37 33.64 9 2 i A%/ 20 BT
GmJAZI2 Glyma09G174200 1161 386 9.44 41.54 9 Y A%
GmJAZI3  Glymal0G244400 1041 346 8. 89 38.10 10 A%
GmJAZI4  GlymallG038600 588 195 9.21 21.626 11 -4 A
GmJAZI5  Glymal3G112000 729 242 7.74 26.29 13 Al A%
GmJAZ16 Glymal3G116100 624 207 9.89 22.71 13 Y%
GmJAZ17 Glymal3G219100 417 138 9.10 15.91 13 Y A%
GmJAZIS  Glymal5G093100 402 133 8. 68 15.20 15 A%
GmJAZI9  Glymal5GI179600 777 258 9.03 27. 65 15 A%
GmJAZ20  Glymal5G184900 606 201 6.43 21.48 15 i)k
GmJAZ21 Glymal6G010000 693 230 9.00 24.90 16 4%
GmJAZ22 Glymal7G043700 594 197 9.79 21.47 17 Y%
GmJAZ23 Glymal7G047700 729 242 9.00 26. 36 17 Y A%
GmJAZ24  Glyma20G150000 1053 350 8. 89 38.31 20 A%
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A(left) : The phylogenetic tree of JAZ genes in soybean, the same color of branches represents the same subgroup; A(middle) : The

distribution of introns and exons; A(right) : The distribution of motifs. B: The logos of motif.
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Fig. 1

Gene structures of JAZ gene family in soybean
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Fig.2 Multiple alignments of JAZ gene family in soybean
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Fig. 3 Phylogenetic tree and subgroup of JAZ genes

from Arabidopsis , rice and soybean
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B4 REJAZERRENFREEEEMREFEERE
Fig. 4 Chromosomal locations and homologous genes of JAZ gene family in soybean
R3 KB JAZERRERHFHRIRXIERATHHYEES H
Table 3 Distribution of cis-acting elements in the promoter of JAZ gene family in soybean
SAMBCIE  BERMBITCIE  ZHWREE KRR TG Heoett
HA MeJA-responsive  ABA-responsive  ETH-responsive SA-responsive Other elements
Gene element element element element — TC-rich - ve
CGTCA-motif ABRE ERE TCA-element repeats
GmJAZI 1 5 2 0 1 0 4 3
GmJAZ2 1 1 2 0 0 0 2 4
GmJAZ3 1 6 4 0 1 2 1 2
GmJAZ4 4 9 4 0 1 0 2 0
GmJAZS 1 1 3 3 2 0 9 0
GmJAZ6 1 2 1 0 2 0 2 1
GmJAZ7 0 6 2 0 1 0 1 1
GmJAZS 3 5 5 1 1 0 1 2
GmJAZY9 1 7 1 0 1 1 5 4
GmJAZ10 1 2 3 2 1 0 3 2
GmJAZI1 2 8 1 0 0 0 4 5
GmJAZI2 0 5 4 0 0 2 4 4
GmJAZ13 0 0 1 1 1 3 3 5
GmJAZ14 2 9 1 1 0 1 5 2
GmJAZI1S 0 0 3 1 1 0 4 3
GmJAZ16 1 1 0 2 0 0 4 6
GmJAZ17 0 3 4 0 2 0 1 5
GmJAZIS 0 5 2 1 1 1 1 3
GmJAZI19 0 3 1 0 1 1 2 5
GmJAZ20 0 0 2 0 0 0 5 1
GmJAZ21 0 2 3 0 0 0 2 3
GmJAZ22 3 5 0 0 2 0 7 4
GmJAZ23 1 3 1 1 2 0 4 2
GmJAZ24 1 1 1 0 2 0 2 6

ST Total 24 89 51 13 23 11 78 73
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Fig. 5 Expression profiles of JAZ gene family under P. sojae stress in soybean
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Fig. 6 Co-expression network of JAZ gene

family in soybean
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