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Abstract: Objective The AP2/ERF transcription factor genes in two cultivars of Angelica sinensis were identified and analyzed the
differences in their expression under drought stress, so as to screen AsAP2/ERF genes related to the response to drought stress, and
provide a reference basis for the subsequent in-depth study on the stress resistance differences between the two cultivars of A.
sinensis and the breeding for drought resistance. Methods AsAP2/ERF transcription factor family members based on full-length
transcriptome sequencing data were identified using bioinformatics approaches and family characterisation was analyzed.
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The expression patterns of ASAP2/ERF family members were further analyzed based on drought stress transcriptome data and
the selected genes were validated by using qRT-PCR. Results A total of 53 AP2/ERF transcription factors were identified
from A. sinensis, including 28 ERF, 18 DREB, five RAV, and two AP2 subfamily members.The amino acid number of
AsAP2/ERF transcription factors ranged from 142—440. These transcription factors were hydrophilic proteins and the
prediction of subcellular location was mainly in the nucleus. The results of gene expression patterns analysis showed that more
genes were up-regulated in M2 than in M1 in response to drought stress, and eight genes were significantly differentially
expressed during the D2 period in the two cultivars of A. sinensis, which might be related to drought resistance in the two
cultivars of A. sinensis. The results of gqRT-PCR analyses showed that six genes were generally consistent with the drought
stress transcriptome data. Conclusion In this study, AP2/ERF family transcription factors were identified in two cultivars of
A .sinensis, the expression patterns of different genes under drought stress were preliminarily investigated, and finally six

AsAP2/ERF candidate genes in response to drought stress were obtained, which lays the foundation for later studies on

drought-resistant functional genes of A. sinensis.
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i FRA R
As-03ERF CGACGTTGTTAAGCCGGAAC CCTTAACCGGAGGTGAAGCC
As-08DREB ACATTGGCCGAGGGAAAGAG TTGACCCGATACAGGCGATG
As-18ERF CGAGCCACCCATCAAAGCTA CTCACTCGCCCCTTGGTAAG
As-24DREB TGCTCAACATCAACAAGCCC TCGGTTGAACCATGTAGCTGT
As-35ERF TGAGGCAAGGAGAATTCGGG TTGAACCCTGGGGTTTTGGT
As-46DREB CTGAGCCTACAAACTCCGGG CGCGGGTTCTTTTGGTTTGT
As-51RAV GGGATTGAATGCTGGTGACA ACAACCTGACCATCTCGACG
As-53RAV AAAGGTTGGAGCCGGTTTGTT CCGAACCGGAGCAAAATCAAC
actin TGGTATTGTGCTGGATTCTGGT TGAGATCACCACCAGCAAGG
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M 1D G WA AT AR A oy S5 L ANEE R ECRBUKE o0/ 9% SEAHEE/% B~ 471 1% TN /%
Isoform0024121 As-01AP2 Nu 397 44892.02 917 60.70 -0.733  27.42 9.32 479 51.80
Isoform0016641 As-02AP2 Cy/Nu 440 4954398  9.37 51.58 -0.849 2619 1250 477 59.55
Is0form0026581 As-03ERF Nu 266 29180.03  8.35 61.29 -0.488 2139 13.16 2.63 62.78
Is0form0032392 As-04ERF Nu 181 2034794 930 57.32 -0.608  24.05 9.39 6.08 43.65
Isoform0029986 As-05DREB  Cy/Nu 217 2439853  7.56 48.64 -0.605 1324 1244 1.84 52.07
Isoform0019593 As-06DREB  Nu 299 3371393  6.54 50.72 -0.656 21.13  10.37 2.34 59.87
Isoform0018811 As-07DREB ~ Nu 336 37209.72  6.97 50.00 -0.568  19.68 8.93 2.68 62.20
1s0form0016970 As-08DREB ~ Nu 360 39640.87  6.01 49.46 -0.741 2389 1167 2.50 64.44
Isoform0027749 As-09ERF Nu 291 32569.28  6.01 49.02 -0.659 31.80 1443 3.78 57.73
Isoform0030236 As-10ERF Nu 204 22491.17  8.70 49.38 -0.605 20.13  17.65 3.92 65.20
Isoform0028173 As-11ERF Nu 194 2142181 771 54.13 -0.646 33.83 1443 3.61 60.82
Isoform0024553 As-12ERF Nu 310 3448427 592 46.99 -0.715  20.10 7.74 4.52 68.06
Isoform0023406 As-13ERF Nu 293 3243316 584 57.49 -0.529 19.59 9.22 3.75 63.14
Isoform0032270 As-14ERF Nu 217 24376.64  9.47 53.88 -0.871  20.39 5.99 2.30 59.91
Is0form0032826 As-15ERF Nu 149 16 462.58  7.93 50.65 -0.483  26.19 8.05 4.70 67.11
Is0form0029313 As-16ERF Nu 266 30268.22  8.47 56.38 -0.939 1850 9.77 3.01 53.38
Isoform0030332 As-17ERF Nu 209 2264535 9.84 58.85 -0519 2018  21.05 5.26 53.59
Isoform0027695 As-18ERF Nu 291 32087.55  6.60 4475 -0.750  31.58 7.56 4.47 68.38
Is0form0023296 As-19ERF Nu 206 22601.28 885 50.58 -0.674 3711 1214 4.37 63.11
1s0form0019776 As-20ERF Nu 210 23186.09  8.37 55.84 -0.670 2289 14.76 5.24 5381
Isoform0024754 As-21ERF Cy/Nu 319 3545277  6.16 37.80 -0.553 12.09 1348 157 66.46
Isoform0017840 As-22ERF Cy/Nu 342 3854384 492 48.98 -0.656  33.91 9.36 1.75 68.71
1s0form0010688 As-23ERF Cy/Nu 399 44048.03 459 52.57 -0.608 20.13  10.78 2.76 54.89
Isoform0025222 As-24DREB  Cy/Nu 291 32788.02  7.00 42.08 -0.534  28.86 8.25 241 52.23
Isoform0032515 As-25ERF Nu 201 2227517 957 37.21 -0.626  30.80 8.46 1.00 67.66
Isoform0028105 As-26ERF Nu 215 2384161  7.73 53.11 -0.628  42.04  26.05 791 53.95
Isoform0024797 As-27DREB  Cy/Nu 289 32189.29  8.69 47.09 -0.461  26.78 9.34 3.46 53.29
Isoform0024155 As-28ERF Nu 313 34668.67  5.35 37.04 -0.548 1825 1182 128 66.77
Isoform0015385 As-29ERF Cy/Nu 343 38946.73 544 49.58 -0.813 31.23  10.79 1.46 58.89
Isoform0029348 As-30ERF Nu 263 29621.26  9.04 47.86 -0.813  25.67 9.89 1.52 57.79
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Isoform0031888 As-31ERF Nu 157 17 822.01 9.36 63.65 -0.781 26.83 10.83 4.46 42.68
Isoform0021742 As-32DREB Nu 239 26 203.26 9.24 45.00 -0.834 2715 14.64 4.60 53.97
Isoform0026469 As-33ERF Nu 274 31234.89 5.52 57.43 -0.719 2525 19.34 4,74 57.66
Isoform0025351 As-34DREB  Nu 365 4094499 763 5008  -0.627 3193 658 110 61.10
Isoform0011273 As-35ERF Nu 374 41 159.33 4,98 36.29 -0.767  28.44 1.22 3.21 63.90
Isoform0018531 As-36DREB Nu 369 40 972.23 491 48.74 -0.839 28.45 8.67 4.61 59.89
Isoform0008222 As-37ERF Nu 291 3240755 471 3642 0750 3219 859  3.09 61.17
Isoform0028562 As-38DREB ~ Cy/Nu 198 2184153  7.04 4876 0523 2763 1364 556 55.56
Isoform0004250 As-39DREB Cy 285 31 753.98 5.61 46.47 -0.605 2548 15.79 8.77 4351
Isoform0026846 As-40DREB Cy/Nu 211 23 399.26 5.99 44.50 -0.495 2500 11.85 4.74 54.98
Isoform0021994 As-41ERF Nu 362 4029223 498 3998  -0.754 3020 856  3.87 59.12
Isoform0007908 As-42DREB  Cy 320 3584851 567 4305  -0.601 3099 17.19  9.06 4156
Isoform0027692 As-43DREB  Cy/Nu 228 2547901 485 6410  -0844 2500 1228 175 58.33
Isoform0027907 As-44DREB  Nu 208 2302889 930 8113  -0.693 2158 1442 577 54.33
Isoform0028804 As-45DREB Cy/Nu 224 25151.80 4,99 60.32 -0.749 2458 12.05 0.89 62.05
Isoform0027956 As-46DREB Cy/Nu 245 27 116.84 5.23 53.68 -0.732 2219 1184 3.67 54.29
Isoform0029607 As-47DREB ~ Cy/Nu 142  15649.88 967 2349  -0595 3428 1338 423 51.41
Isoform0024176 As-48RAV ~ Nu 340 3856282 958 4212  -0.617 2348 1824  6.76 50.00
Isoform0026618 As-49RAV Nu 329 37 188.25 9.51 30.75 -0.553 2742 20.36 7.29 50.76
Isoform0024237 As-50RAV Nu 358 40 214.54 9.20 35.58 -0522 2619 19.27 5.87 50.28
Isoform0021428 As-51RAV  Nu 347 3908513 921 3217  -0.658 2139 1816  5.19 54.47
Isoform0018766 As-52ERF Cy 353 4049274 542 5515  -0.720 2405 1416  6.23 4533
Isoform0025483 As-53RAV Nu 362 41193.55 9.20 40.14 -0.645 1324 21.27 5.25 50.00

Nu-Zifat%; Cy-Zifas .
Nu-Nuclear; Cy-Cytoplasm.

-

\\# L
e
As-01AP2

As-37DREB As-45DREB As-48RAV

As-49RAV As-50RAV As-45RAV As-52ERF As-52RAV

1 AsAP2/ERF EEZiEERR=RLEN
Fig. 1 Tertiary structure of ASAP2/ERF genes family
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Fig. 2 Phylogenetic tree of AP2/ERF family between A. sinensis and Arabidopsis thaliana
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