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Abstract: Objective To identify the WRKY transcription factor family by bioinformatics, and to provide a reference for further
research on their biological function. Methods Based on the annotation information of the Senna obtusifolia genome, bioinformatics
methods were employed to analyze the physicochemical properties, evolutionary relationships, gene structures, and conserved motifs
of WRKY family. Real-time fluorescence quantitative PCR (qQRT-PCR) was used to determine the expression patterns of WRKY and
key enzyme genes involved in anthraquinone synthesis under the condition of methyl jasmonate (MeJA) treatment. Results A total
of 82 SoWRKYs were identified from the S. obtusifolia genome, with their encoded proteins ranging from 69 to 1 394 amino acids in
length. The molecular weight of SOWRKY's ranged from 8 006.1 to 158 759.11 and the isoelectric points ranged from 4.68 to 10.13.
Except for SOWRKY 72, which is a hydrophobic protein, all other SOWRKY's were hydrophilic proteins. Most of SOWRKYs localized
in nucleus. 82 SoWRKYs were unevenly distributed on 13 chromosomes. SoWRKYs were divided into three subfamilies based on the
domain characters. Cis-acting element analysis indicated that SoOWRKYs can response to light, hormones, and stress. The results of
qRT-PCR analysis showed that seven SoWRKYs can respond to MeJA, among which SoWRKY6 and SoWRKY38 had the highest
expression levels at 6 h, while the expression peak of SOWRKY10/39/72/73 appeared at 12 h. Correlation analysis between SoWRKYs
and key enzyme genes showed that SoWRKYs could regulate the expression of key enzyme genes such as SoCHS, SoICS and SoMenB.
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Conclusion The present study provides a reference for in-depth analysis of the response mechanism of SoWRKYs to MeJA. In

addition, this study also lays a theoretical foundation for the further exploration of SoWRKYs function in regulating anthraquinone

accumulation.
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SoCHS®! GGTCCTAGCGACACCCAT GAGCCCAACCTCACGAAG
SoICS!26] CCCATCCTCCATTTACGC AGAACCAAGACCCGCCAC
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SoDAHPS ACCACCACCACTCTGAAAATGGC GGTGAAGAGGGATGGAAATGACG
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Table 2 Physicochemical properties and subcellular localization of SoWRKYs

L FIEFREL AR o AL N VL i eIk R AL P41 i 5 or
SOWRKY]1 408 45 776.73 9.17 56.32 —0.591 M A%
SOWRKY?2 300 34 155.40 5.38 60.91 —0.644 M Z
SOWRKY?3 172 19 387.75 6.51 40.95 -0.451 2 A%
SoWRKY4 1017 113 356.50 4.81 43.18 —0.440 A%
SOWRKY35 300 33316.75 5.00 52.43 -0.780 M A%
SoWRKY6 330 37 075.08 5.71 70.40 -1.002 2 %
SoWRKY7 561 60 338.42 6.15 50.35 -0.656 A%
SOWRKYS 312 34 805.43 6.12 42.57 -0.915 M Z
SOWRKY9 1394 158 759.11 6.69 48.13 -0.307 2 it
SoWRKY10 394 43 067.61 8.59 41.95 -0.531 411 M08
SOoWRKY11 256 28 020.13 5.98 66.02 -0.647 411 M08 3
SOWRKY12 438 47 905.89 5.87 53.13 -1.036 M AZ
SoWRKY13 520 57 368.76 5.78 54.06 -0.922 411 M08 3
SoWRKY 14 178 20288.12 6.24 50.42 -1.096 411 M 083
SOWRKY15 178 20 136.60 7.82 38.56 —-0.870 M AZ
SOWRKY16 153 17 408.01 10.13 41.67 —-0.628 M %
SoWRKY17 290 31183.43 9.98 60.88 -0.500 411 M08
SOWRKY18 242 26 590.79 6.12 55.33 —-0.475 M A%
SOWRKY19 236 26 879.37 8.36 44.67 -0.717 M A%
SoWRKY20 217 24 498 .81 5.48 45.54 -0.953 411 M08 3
SOoWRKY21 823 90 431.79 8.43 43.59 -0.206 2 P J/ 24 A%
SoWRKY22 301 32 756.40 5.80 47.16 —-0.588 M %
SOWRKY?23 619 67 430.65 6.04 48.89 -0.713 M %
SoWRKY24 239 27 359.02 6.79 40.15 —0.446 411N 083
SoWRKY25 735 79 951.82 5.94 53.20 —-0.813 M %
SoWRKY26 514 57 048.49 7.08 57.49 —0.954 M %
SoWRKY27 325 34 555.13 5.18 63.25 -0.576 411N 0% 3
SoWRK Y28 165 18 022.20 6.91 48.32 -0.742 411N 0% 3
SoWRKY29 364 41 424.15 5.26 60.30 -0.750 M %
SoWRKY30 555 61901.42 6.20 55.16 -0.934 411N 083
SoWRKY31 360 38 605.01 6.48 50.82 -0.819 411N 083
SoWRKY32 345 39 391.02 527 56.77 -0.773 M %
SoWRKY33 274 30971.51 522 52.60 —0.643 M %
SoWRKY34 337 36 744.55 9.65 58.08 -0.600 411N 0% 3
SoWRKY35 229 26 728.91 5.59 50.56 -0.635 411N 0% 3
SoWRKY36 241 27 750.62 4.80 55.87 —-0.779 M %
SoWRKY37 767 82 307.19 5.76 4450 -0.509 M
SoWRKY38 474 52 813.21 6.33 59.62 -0.723 M
SOWRKY39 525 56 679.27 8.65 51.09 -0.534 I A%
SOWRKY40 305 33 492.35 7.17 54.66 -0.569 I A%
SoWRK Y41 255 28 934.12 5.15 57.32 -0.978 M
SOWRKY42 361 40 595.88 9.63 56.38 -0.781 I A%
SOWRK Y43 451 50 509.09 9.13 56.34 -1.084 I A%
SoWRK Y44 184 20 665.95 9.28 46.08 -1.083 M
SoWRKY45 479 52 078.05 7.69 62.76 -0.749 M
SOWRKY46 325 36 373.69 8.76 54.99 -0.968 I A%
SOWRKY47 284 31728.35 6.07 64.84 -0.939 I A%
SoWRK Y48 551 60 925.70 6.45 39.18 -0.940 M
SOWRKY49 608 65 961.98 6.63 49.78 -0.637 I A%
SOWRKY50 804 91931.27 7.24 42.10 -0.039 I %
SoWRKYS51 511 57 199.68 7.66 48.13 -0.352 M
SoWRKY52 69 8 006.10 9.91 38.07 -1.261 M
SOWRKY53 371 40 856.55 6.24 46.10 -0.898 I %
SoWRKY54 517 57 246.85 8.08 53.46 -0.628 M
SOoWRKYS55 666 75 053.59 8.47 46.26 -0.044 M
SOWRKY56 603 66 077.00 6.88 57.00 —0.959 A0 A%
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SOWRKY57 326 36 071.35 7.17 66.93 —0.647 M AZ
SOWRKY58 298 33256.05 6.20 51.52 —0.752 M A%
SOWRKY359 264 29237.50 6.75 49.55 -0.519 2 k%
SoWRKY60 338 36 482.22 9.50 49.67 —-0.589 gilliake
SoWRKY61 269 30 351.87 8.15 42.08 —0.770 M AAZ
SOWRKY62 418 47127.00 9.66 48.90 —0.631 M AA%
SOWRKY63 503 54 619.26 6.20 4425 —0.688 ok
SoWRKY64 335 36441.22 6.04 68.02 —0.749 2 %
SOWRKY65 462 50 320.89 6.77 48.87 —0.802 M AZ
SOWRKY66 277 30 640.93 5.44 60.43 —0.578 M AZ
SOWRKY67 282 31079.06 9.81 46.33 -0.710 2 k%
SOWRKY68 503 54368.18 533 45.93 -0.702 2 %
SOWRKY69 619 66 497.36 6.29 51.07 —0.640 M A%
SOWRKY70 672 74 364.65 9.23 4820 -0.677 M AZ
SOoWRKY71 165 18 477.95 9.87 51.01 -1.095 411 M08 3
SOWRKY72 564 60 340.01 9.50 39.95 0.659 U N 0 3
SoWRKY73 325 34 479.07 5.94 56.26 —0.522 M Z
SOWRKY74 188 21356.71 9.10 39.02 -0.986 M %
SoWRKY75 527 57 608.21 7.73 63.37 —0.779 411 M0 3
SoWRKY76 300 31999.95 4.68 68.53 —0.509 411 M0 3
SoWRKY77 296 33 159.61 5.12 67.96 —0.839 M AZ
SoWRKY78 414 45561.53 5.73 52.50 —0.727 M Z
SoWRKY79 462 51114.28 5.38 56.08 —0.840 411 M0 3
SoWRKY80 377 41 864.16 9.52 54.50 -0.717 411 M0 3
SOWRKYS81 254 28 820.21 4.85 57.91 -0.891 M AZ
SoWRKY82 289 32 380.16 6.73 58.53 —0.730 A%
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