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Abstract; Genome-wide sequence information of oil palm from NCBI website, and the WRKY transcription factor

sequence from The Arabidopsis Information Resource ( TAIR) Database were downloaded, BLAST homology sequence
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alignment analysis was carried out in oil palm genome database. Protein structure and analysis were carried out through

CDD and PFAM database of NCBI online tool, and the series without WRKY domain were eliminated. Bioinformatics

analysis and functional prediction of WRKY transcription factor in oil palm. The results were as follows: (1) A total of

95 EgWRKY transcription factors were excavated, and they encoded 116—1 303 bp amino acids, predicting hydrophilic
and unstable (except for EgWRKY25 and EgWRKY56). The main structure of 60 EgWRKY proteins was a-helix, and

the remaining 35 proteins were irregular curl. (2) The phylogenetic analysis on conserved domain showed that EgWRKY

transcription factor family proteins were divided into three categories (I, Il and III). Category T could be separated into

I C and I N, and Category Il was classified into Il a, Il b, Il ¢ and Il d. (3) The intron-exon structure analysis revealed

that structures of EgWRKY gene were highly conserved. This research will lay a foundation for the study of WRKY tran-

scription factor exacavation, function analysis, and molecular biology of oil palm and provide references for its genetic

modification and molecular breeding.
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Table 1  Basic information of oil palm WRKY transcription factor family genes
S R R EABRS R IN
Gene name Chromosomal localization Protein accession No. eptl(d:al)ength
EgWRKY01 scaffold_1.:2828118.. 2834829 — XP_010927976.1 237
EgWRKY02 scaffold_1:3528352..3531492 + XP_010934629.1 517
EgWRKY03 scaffold_1:3581086..3582588 — XP_010935352.1 196
EgWRKY04 scaffold_1:3587901..3589580 + XP_010935437.1 206
EgWRKY05 scaffold_1:3597496..3599292 — XP_010912931.1 202
EgWRKY06 scaffold_1:3790630..3791759 - XP_010936886.1 176
EgWRKY07 scaffold_1 :8508520..8510767 - XP_010913954.1 356
EgWRKY08 scaffold_1:10329250..10329726 — XP_010917440.1 158
EgWRKY09 scaffold_1:10334215..10335866 — XP_010916830.1 346
EgWRKY10 scaffold_1:10559780..10561375 + XP_010916734.1 276
EgWRKY11 scaffold_1:18267529..18269693 + XP_010926916.1 342
EgWRKY12 scaffold_1:19074456..19077025 + XP_010926185.1 588
EgWRKY13 scaffold_1:45150214..45153149 - XP_010939557.1 258
EgWRKY14 scaffold_1:46090220..46106758 + XP_010939487.1 947
EgWRKY15 scaffold_2:1244849..1249774 + XP_010909377.1 500
EgWRKY16 scaffold_2 . 18378213..18380205 — XP_010912156.1 304
EgWRKY17 scaffold_2 . 34420487..34423323 — XP_010913024.1 181
EgWRKY18 scaffold_2:38960111..38968368 — XP_010913249.1 738
EgWRKY19 scaffold_2:47764368..47766219 + XP_010931316.1 316
EgWRKY20 scaffold_2:49916408..49921049 - XP_010914024.1 739
EgWRKY21 scaffold_2:60595545..60597170 + XP_010914568.1 254
EgWRKY22 scaffold_3:2897890..2903252 — XP_010915067.1 240
EgWRKY23 scaffold_3:3976191..3981682 + XP_010915156.1 632
EgWRKY24 scaffold_3:4421975..4423228 - XP_010915168.1 208
EgWRKY25 scaffold_3; 4455296..4457347 + XP_010915169.1 171
EgWRKY26 scaffold_3:11542191..11545474 + XP_010915678.1 373
EgWRKY27 scaffold_3:12905634..12907531 — XP_010915790.1 374
EgWRKY28 scaffold_3;16840840..16843289 + XP_010916103.1 532
EgWRKY29 scaffold_3:43201571..43208037 + XP_010917544.1 186
EgWRKY30 scaffold_3:46869949..46873630 + XP_010917578.1 358
EgWRKY31 scaffold_4:46688084..46692604 + XP_010919759.1 213
EgWRKY32 scaffold_4.50354451..50358395 + XP_010920047.1 419
EgWRKY33 scaffold_5:1003267..1006117 + XP_010920544.1 326
EgWRKY34 scaffold_5:5971453..5974564 - XP_010921056.1 594
EgWRKY35 scaffold_5.7468889..7471135 - XP_010921156.1 291
EgWRKY36 scaffold_5:7509255..7511846 — XP_010921157.1 276
EgWRKY37 scaffold_5:7516052..7519209 - XP_010921553.1 210
EgWRKY38 scaffold_5:7533908..7536374 - XP_010921554.1 365
EgWRKY39 scaffold_5:11466843..11468463 — XP_010921434.1 311
EgWRKY40 scaffold_5:42769327..42771373 + XP_010922758.1 310
EgWRKY41 scaffold_5:42856852..42860147 + XP_010922757.1 323
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Gene name Chromosomal localization Protein accession No. "p“(d;l)‘“'“gth
EgWRKY42 scaffold_5:44348667..44361739 + XP_010923015.1 1303
EgWRKYA43 scaffold_5:47101333..47106104 + XP_010922486.1 469
EgWRKY44 scaffold_5:48908668..48911631 — XP_010922292.1 314
EgWRKY45 scaffold_6:3040168..3043302 — XP_010923468.1 356
EgWRKY46 scaffold_6:4288074..4293918 — XP_010923565.1 462
EgWRKY4T scaffold_6:4774207..4779820 + XP_010923591.1 302
EgWRKY48 scaffold_6: 33625556..33627842 — XP_010924340.1 575
EgWRKY49 scaffold_6:34241286..34243364 — XP_010924354.1 336
EgWRKY50 scaffold_6: 38804476..38806170 — XP_010924726.1 277
EgWRKY51 scaffold_6:39157107..39158687 + XP_010924759.1 328
EgWRKY52 scaffold_6:40484853..40487251 — XP_010924841.1 360
EgWRKY53 scaffold_6:42604078..42605690 — XP_010925052.1 202
EgWRKY54 scaffold_6:43055219..43060457 + XP_010925080.1 235
EgWRKY55 scaffold_7:2603710..2610166 + XP_010925379.1 626
EgWRKY56 scaffold_7:2664908..2666305 — XP_010925385.1 210
EgWRKY57 scaffold_7:2698084..2699488 + XP_010925386.1 166
EgWRKY58 scaffold_7:5565923..5567535 - XP_010925600.1 287
EgWRKY59 scaffold_7.:7728041..7731472 + XP_010925763.1 369
EgWRKY60 scaffold_7:8642979..8644669 — XP_010925829.1 371
EgWRKY61 scaffold_7:10622308..10624799 + XP_010926194.1 584
EgWRKY62 scaffold_7:26175565..26204615 + XP_010926843.1 170
EgWRKY63 scaffold_7:40437708..40439232 + XP_010927275.1 324
EgWRKY64 scaffold_8:23543798..23554103 - XP_010928175.1 742
EgWRKY65 scaffold_8:31318423..31319807 + XP_010928698.1 308
EgWRKY66 scaffold_8:36521373..36525318 — XP_010929154.1 257
EgWRKY67 scaffold_8:36538138..36539837 — XP_010929156.1 315
EgWRKY68 scaffold_8:36672320..36680988 + XP_010929162.1 533
EgWRKY69 scaffold_8:38477347..38479734 + XP_010929316.1 321
EgWRKY70 scaffold_9:33121964..33123639 + XP_010930927.1 292
EgWRKYT1 scaffold_10:2919960..3009126 — XP_010931246.1 514
EgWRKYT2 scaffold_10:5488658..5491941 — XP_010931316.1 530
EgWRKYT3 scaffold_10:7533000..7535705 — XP_010931380.1 312
EgWRKYT74 scaffold_10:7555119..7557529 — XP_010931510.1 243
EgWRKYT5 scaffold_10:16498194..16500066 + XP_010931747.1 283
EgWRKY76 scaffold_10:27936570..27938051 — XP_010932751.1 116
EgWRKYT7 scaffold_10:30816717..30820483 + XP_010932879.1 353
EgWRKYT8 scaffold_11:25944218..25948814 + XP_010933393.1 421
EgWRKYT9 scaffold_14:1936977..1939615 — XP_010937592.1 336
EgWRKY80 scaffold_14:3999586..4002656 — XP_010937966.1 596
EgWRKY81 scaffold_14:4789612..4792391 — XP_010938278.1 385
EgWRKY82 scaffold_14:6594036..6597123 — XP_010938223.1 315
EgWRKY383 scaffold_15:7368664..7381113 — XP_010939060.1 551

EgWRKY84 498..2001 + XP_010911418.1 202
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Gene name Chromosomal localization Protein accession No. P"p“(d;l)‘“'“gth
EgWRKY85 707..1876 — XP_010911458.1 232
EgWRKY86 30951..33207 - XP_010910323.1 133
EgWRKY87 1118523..1122926 + XP_010904958.1 251
EgWRKY88 1154550..1156525 + XP_010942101.1 316
EgWRKY89 776067.. 784882 — XP_010942092.1 535
EgWRKY90 1132053.. 1196544 - XP_010943606.1 709
EgWRKY91 1056488.. 1082285 — XP_010905300.1 672
EgWRKY92 298091..311193 + XP_010906869.1 551
EgWRKY93 157052..174713 + XP_010908244.1 545
EgWRKY94 231238..253849 - XP_010908581.1 641
EgWRKY95 245494.. 250181 + XP_010908962.1 478
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Table 2 Analysis of physicochemical properties of EgWRKY protein
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megs g (B e CARE B e wame
Protein Theoretical Nﬁjmbsr of gur?ber of I /t%f%t Al/.%f%. Signal  Subcellula 2 £ ToEp Bt aEfdgE
name isoelectric  PoSPROTYT Lmglycosys Instabiity phatie peptide  localization - ‘ﬁ,)E B4 Random Extended

int lation lation index index a-helix  B-angle i hai

poin sites sites (%) (%) col chain
(%) (%)

EgWRKYO1 8.95 27 1 48.97 59.20 - 4iJfi#% Nucleus 42 11 33 14
EgWRKY02 7.63 92 2 52.28 53.11 - HYlifi#% Nucleus 51 7 22 20
EgWRKY03 6.07 24 3 49.38 69.18 - YiHIA% Nucleus 30 10 45 15
EgWRKY04 6.31 32 1 57.13 63.93 - Yli}fi#% Nucleus 47 9 30 14
EgWRKYO05 8.80 29 1 51.96 69.01 - HfiffIB Nucleus 41 12 29 18
EgWRKY06 6.09 30 3 52.97 53.18 - YIS Cytoplasm 50 13 23 14
EgWRKYO07 5.78 49 1 56.95 58.37 - ZHMfiE% Nucleus 22 17 45 16
EgWRKYO08 8.96 14 1 65.00 57.47 - ZHMfIE% Nucleus 60 8 21 11
EgWRKY09 5.46 37 2 67.32 47.43 - 4fifIE Nucleus 31 11 45 13
EgWRKY10 5.55 31 4 74.64 57.97 - ZHMEA% Nucleus 52 11 24 14
EgWRKY11 7.24 42 1 62.18 56.43 - SR Cytoplasm 73 6 13 8
EgWRKY12 6.18 62 2 46.10 53.69 - Ylifi#% Nucleus 34 8 51 7
EgWRKY13 6.93 31 3 75.20 49.65 - YiHI#% Nucleus 22 15 53 10
EgWRKY14 5.99 120 1 54.44 62.25 - ZHMEA% Nucleus 21 12 53 14
EgWRKY15 6.90 52 4 58.69 60.14 - ZHMA% Nucleus 22 15 46 17
EgWRKY16 8.42 41 3 55.70 60.62 - 4liJfiA% Nucleus 32 10 51 7
EgWRKY17 9.34 23 1 51.56 50.00 - 4iJfi#% Nucleus 40 19 28 13
EgWRKY18 5.65 100 6 60.01 53.16 - 4iJfIA% Nucleus 53 7 37 3
EgWRKY19 9.81 47 2 47.36 67.09 - ZHHEA% Nucleus 62 9 21 8
EgWRKY20 6.02 99 1 51.37 56.27 - 4% Nucleus 38 10 43 9
EgWRKY21 6.00 36 3 70.66 54.49 - 4liJfi#% Nucleus 56 6 33 5
EgWRKY22 9.84 26 2 60.50 59.29 - 4liJfi#% Nucleus 57 7 32 4
EgWRKY23 7.17 102 2 53.40 57.15 - YiHI#% Nucleus 22 11 56 11
EgWRKY24 7.52 25 2 43.28 63.65 - Yifi#% Nucleus 40 18 25 17
EgWRKY25 8.93 22 1 35.82 58.25 - ZMSE Cytoplasm 55 3 37 5
EgWRKY26 5.57 19 2 52.59 48.71 - 4iJfi#% Nucleus 46 15 27 12
EgWRKY27 4.88 26 1 71.93 53.88 - 4iJfI#% Nucleus 62 7 20 11
EgWRKY28 5.83 46 2 46.92 56.79 - Ylifi#% Nucleus 25 3 67 5
EgWRKY29 9.52 27 1 52.41 59.14 +  ZHMfE% Nucleus 30 6 53 11
EgWRKY30 9.77 36 1 65.05 72.40 - iR Nucleus 51 6 34 9
EgWRKY31 8.87 32 1 47.23 48.87 - ZHHEA% Nucleus 57 11 23 9
EgWRKY32 5.64 44 1 51.41 54.01 - Ylifi#% Nucleus 60 5 33 2
EgWRKY33 4.91 51 1 54.80 71.66 - ZHMfIE% Nucleus 28 7 61 4
EgWRKY34 7.00 25 2 57.74 53.25 - HfifIE Nucleus 42 19 28 11
EgWRKY35 5.73 33 1 60.07 64.36 - ZHHA% Nucleus 29 3 56 12
EgWRKY36 8.90 17 1 47.73 71.67 - 4liJfi#% Nucleus 29 6 53 12
EgWRKY37 5.93 27 1 55.54 56.67 - MR Cytoplasm 27 15 40 18
EgWRKY38 6.79 31 2 52.38 56.99 +  4liJfiA% Nucleus 56 13 21 10
EgWRKY39 6.38 23 1 57.37 60.55 - 4fiffIB Nucleus 29 13 50 8
EgWRKY40 5.15 27 1 59.56 75.19 - ZHHEA% Nucleus 47 17 33 3
EgWRKY41 5.29 23 4 58.73 58.27 - 4iJfiA% Nucleus 50 6 34 10
EgWRKY42 8.51 30 2 52.21 81.63 - ZMEA% Nucleus 47 13 28 12
EgWRKY43 8.70 25 1 40.03 52.86 - YiJfI#% Nucleus 55 11 26 8
EgWRKY44 5.61 24 2 57.16 67.36 - ZHMfiR% Nucleus 40 19 27 14
EgWRKY45 9.64 22 1 56.21 71.80 + 4% Nucleus 40 23 24 13
EgWRKY46 9.06 26 1 53.93 53.42 - 4liJfiA% Nucleus 61 8 25 6
EgWRKY47 5.59 27 2 73.99 50.53 - ZHMfIE% Nucleus 51 5 36
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EgWRKY48 6.56 33 2 42.44 60.16 - ZHMfik% Nucleus 57 11 22 10
EgWRKY49 8.51 23 1 71.01 51.93 - 4iMfI#% Nucleus 54 19 21 6
EgWRKYS50 5.42 27 1 72.47 51.81 - 4R Cytoplasm 53 12 25 10
EgWRKYS51 5.54 26 1 69.61 56.83 - YIMLE Cytoplasm 22 15 50 13
EgWRKY52 5.72 22 2 66.26 59.61 - 0% Nucleus 23 17 47 13
EgWRKYS53 5.46 32 1 50.67 52.18 - ZHHEA% Nucleus 56 9 23 12
EgWRKY54 9.32 25 1 46.73 54.72 - M Nucleus 25 17 42 16
EgWRKY55 7.87 26 1 57.20 58.18 - #MEH% Nucleus 58 11 20 11
EgWRKY56 5.54 37 2 39.59 63.57 - ZHHEA% Nucleus 43 16 28 13
EgWRKYS57 6.50 33 3 50.31 59.34 - ZHMf% Nucleus 50 13 25 12
EgWRKYS58 6.98 26 1 59.98 62.23 - 4R Nucleus 50 9 33 8
EgWRKY59 6.33 44 2 48.22 56.12 - YIJfIE Cytoplasm 49 10 26 15
EgWRKY60 4.97 73 1 70.09 54.50 - 4ifd#% Nucleus 40 19 29 12
EgWRKY61 6.58 55 1 51.47 60.75 - Yi}fi#% Nucleus 25 18 47 10
EgWRKY62 9.63 45 1 45.39 65.35 - ZHMfE% Nucleus 22 7 60 11
EgWRKY63 9.63 26 1 46.81 68.09 +  YifiA% Nucleus 28 17 49 6
EgWRKY64 5.89 83 2 53.14 55.26 - #E#% Nucleus 22 10 54 14
EgWRKY65 9.80 134 3 49.59 62.14 - 44 Nucleus 23 16 56 5
EgWRKY66 6.56 29 1 53.41 70.62 - Ylifi#% Nucleus 27 8 50 15
EgWRKY67 7.09 26 1 54.23 64.41 - YiHi#% Nucleus 61 10 19 10
EgWRKY68 7.51 27 1 58.45 68.44 - YIHIA% Nucleus 56 15 20 9
EgWRKY69 9.57 34 1 51.30 60.81 - 44 Nucleus 63 11 19 7
EgWRKY70 8.91 33 1 59.33 72.05 - YIM Cytoplasm 54 15 21 10
EgWRKY71 6.63 28 1 50.77 83.62 - ZHHEA% Nucleus 57 12 22 9
EgWRKY72 6.29 26 2 48.44 54.53 - YIHI#% Nucleus 53 10 21 16
EgWRKY73 4.74 58 2 67.88 59.74 - YiJfI#% Nucleus 45 11 26 18
EgWRKY74 5.72 61 2 54.43 58.23 - ZHHEA% Nucleus 67 6 18 9
EgWRKY75 8.49 29 1 66.15 54.70 - ZHHA% Nucleus 20 9 64 7
EgWRKY76 9.80 30 1 56.69 47.93 - ZHPJE Cytoplasm 55 13 26 6
EgWRKY77 10.15 32 2 60.31 73.74 - 4iMfI#% Nucleus 57 9 29 5
EgWRKY78 8.38 28 1 51.80 54.23 - M Nucleus 27 12 46 15
EgWRKY79 4.98 29 1 62.60 69.29 - ZHMEA% Nucleus 19 12 63
EgWRKY80 6.48 30 2 55.18 54.36 - ZHHEA% Nucleus 55 17 23
EgWRKYS81 5.14 26 1 55.99 55.84 - ZHHEA% Nucleus 60 6 25
EgWRKYS2 5.64 19 1 67.97 70.00 - 4% Nucleus 31 5 57
EgWRKYS83 6.98 37 2 55.76 54.07 - 4% Nucleus 26 12 49 13
EgWRKY84 10.18 33 1 54.53 60.40 - 4% Nucleus 31 13 44 12
EgWRKY85 5.94 35 1 64.25 52.97 - YiMfi#% Nucleus 46 16 23 15
EgWRKY86 9.97 26 1 41.54 59.32 - Yifi#% Nucleus 42 16 25 17
EgWRKY87 8.62 35 2 61.24 59.04 +  4lJfiA% Nucleus 49 11 32 8
EgWRKYS8 9.06 49 2 53.70 63.54 - ZMSE Cytoplasm 63 9 18 10
EgWRKY89 6.38 50 1 62.65 64.24 - Z4iE#% Nucleus 45 8 31 16
EgWRKY90 5.96 36 1 55.66 55.42 - YIMIJE Cytoplasm 27 7 55 11
EgWRKY91 6.07 23 2 54.64 62.43 - Y% Nucleus 56 2 28 14
EgWRKY92 5.84 31 2 59.20 56.33 - #iE#% Nucleus 30 7 54 9
EgWRKY93 5.75 33 4 54.96 60.18 - 44 Nucleus 62 6 24 8
EgWRKY94 6.30 25 3 57.13 63.87 - ZHMA% Nucleus 59 11 21 9
EgWRKY95 9.08 26 1 42.34 58.16 - YIHIA% Nucleus 20 13 55 12
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