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using medicinal plants. To conduct genome-wide identification and expression characterization analysis of the MYB transcription
factor family (EpMYB) in Epimedium pubescens, and to deeply explore the biological functions of EpMYB in response to light factors.
Methods Based on the published genome of E. pubescens, bioinformatics methods were used to identify members of the EpMYB
gene family, and analyze their physicochemical properties, chromosomal distribution, phylogenetic evolution, gene structure, and cis-
acting elements. Real-time quantitative PCR (RT-qPCR) was applied to analyze the expression characteristics of EpMYB in E.
pubescens leaves under different light qualities. Results A total of 87 EpMYB genes (EpMYBI to EpMYB87) were identified, which
were subdivided into 14 subfamilies. The encoded amino acids ranged from 150 to 561 aa, with relative molecular weights of proteins
from 17 857.76 to 61 369.56 and isoelectric points between 4.62 and 10.75. Gene structure analysis showed that all EpMYB genes
contained similar conserved domains. Cis-element prediction indicated that light-responsive elements, methyl jasmonate, and auxin
elements were widely distributed in the promoter regions of the EpMYB gene family. Genome-wide collinearity analysis revealed that
whole-genome duplication and segmental duplication played crucial roles in the evolution of the EpMYB gene family, and strong
purifying selection occurred after duplication. RT-qPCR analysis of the expression characteristics of 24 potential light-responsive
EpMYB genes showed that the number of EpMYB genes significantly upregulated under yellow and blue light was much higher than
that under red light. Blue light significantly upregulated the expression of 14 EpMYB genes such as EpMYB2S5, yellow light
significantly upregulated seven EpMYB genes such as EpMYB16, and only EpMYB54 and EpMYB57 were significantly upregulated
under red light. Conclusion Genome-wide identification and bioinformatics analysis of the EpMYB gene family in E. pubescens
revealed that EpMYB genes respond more actively to blue light regulation, laying a foundation for further clarification of the functions
of EpMYB genes in E. pubescens.
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Table 1 Primer sequences of EpMYB genes

FE A EfF (5°-3) JIA] (5°-3%)
EpMYB4 GAGCTGCAGGTTGAGATGGT TCTTCCCGCAATCAGTGACC
EpMYB3 CGAGTTGGAACCAGAAGATCCA TCGTTGTTACCACCTGAGCC
EpMYBI12 GAGCTGCAGGTTGAGATGGT GACCAAGAAGTCTTCCCGCA
EpMYBI16 GAGCTGCAGGTTGAGATGGT TCTTCCCGCAATCAGTGACC
EpMYB22 TGGCGTAAGGAAAGGTGCTT AGTGGGACTTGTCGCCAATT
EpMYB23 GGCGAGAAGTCCCACTGAAA GGACCATCTGTTGCCCAAGA
EpMYB24 ACGCTCGAACACAAGCAGTA GAACTAACGCCACTGCAAGG
EpMYB25 CTGGCAGACTTCTGGGAAGG AGGTCCGAGGATGTGGCTTA
EpMYB26 TCGCGGACGATGAAGTTGAT CTTCCCGGAAGTCTACCAGC
EpMYB27 GAGCTGCAGGTTGAGATGGT TCTTCCCGCAATCAGTGACC
EpMYB28 ACCAAACATGGTGCACTCCT AGTGGGACTTGTCGCCAATT
EpMYB29 ATGGTGCACTCCTTTGGCAT AGTGGGACTTGTCGCCAATT
EpMYB30 CAACCGTACAACCTGGAGGG ATGCCCTTCCACCATTCTGG
EpMYB32 TGGTGTTAGAAAGGGCGCAT ACCATCTCAACCTGCAGCTC
EpMYB36 GAGCTGCAGGTTGAGATGGT GACCAAGAAGTCTTCCCGCA
EpMYB37 AGCAGAAGCATGGATAGGGC TGCTGCGTGACTGAGACATT
EpMYB38 TGGCGTAAGGAAAGGTGCTT TCAACTTCATCGGCCGTGAA
EpMYB48 TCTTGGGCAACAGATGGTCC GTGAAGGTCCGAGGATGTGG
EpMYB53 GAACACCCAGCTGAGACACA AAGCAGGTTCCCCAGTTAGC
EpMYB54 GTCGACGACCAAGCTTACGA AACTGGGCCATAGTTGCGAA
EpMYB57 TTCCGGTGCTCCAATGTTGA AACATCCTTGGGCTCGATGG
EpMYB58 GAGCAGCAGGTTGAGATGGT GACCAAGAAGTCTTCCCGCA
EpMYB74 AGGAGCTTGGACTATCGAGGA AGGAGCTTGGACTATCGAGGA
EpMYB36 AGAATACCACAACGGGCAGG TCTTCCCGCAATCAGTGACC
EpActin TACGAACAGGAGCTGGAGACTT GATGGTCCAGACTCGTCATACTC
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#x2 REEFE EpMYB EAEUMRST
Table 2 Analysis of physical and chemical properties of EpMYB proteins from Epimedium pubescens
[P IR H RS9 1 i S5 LA A E R M 107 23 SRR
EpMYBI1 248 28 197.32 4.81 52.09 67.26 —0.722
EpMYB2 248 28 197.32 4.81 52.09 67.26 —0.722
EpMYB3 299 34 247.54 6.04 52.66 64.21 —0.771
EpMYB4 318 35132.33 6.15 60.71 57.42 —0.666
EpMYBS5 296 33190.29 6.20 46.92 69.93 —0.585
EpMYB6 332 38 064.59 5.80 50.70 76.96 —0.676
EpMYB7 361 41 484.03 5.35 52.57 68.06 —0.803
EpMYBS 388 42 899.60 5.87 54.86 61.83 —0.790
EpMYB9 336 37 315.89 6.49 43.19 72.02 —0.553
EpMYB10 349 39613.27 5.41 52.58 65.64 —0.589
EpMYBI1 259 29 697.15 5.49 63.48 64.75 —0.699
EpMYBI12 313 35034.31 6.64 51.10 62.59 —0.752
EpMYBI13 314 35873.96 5.37 61.34 68.31 —0.621
EpMYB14 372 42 254.73 4.80 59.42 64.73 —0.607
EpMYBI15 349 39 759.36 5.33 55.11 65.07 —0.611
EpMYBI16 327 36 196.44 577 54.24 63.64 —0.609
EpMYB17 280 32094.24 5.02 62.71 67.93 —0.753
EpMYBI18 250 28 955.59 5.72 61.89 64.36 —0.759
EpMYB19 366 41563.33 5.51 57.43 65.52 —0.707
EpMYB20 323 36 392.25 6.08 50.85 63.16 —0.894
EpMYB21 292 33 626.55 5.95 49.96 62.74 —0.740
EpMYB22 328 37711.44 5.55 51.38 57.10 —-1.054
EpMYB23 285 32701.44 6.40 58.57 64.35 —0.913
EpMYB24 340 38992.82 5.05 53.03 66.26 —0.893
EpMYB25 355 40 720.74 5.09 56.91 66.23 -0.914
EpMYB26 317 36 372.09 5.15 52.00 65.84 —0.880
EpMYB27 378 4341145 4.97 52.65 66.06 —0.904
EpMYB28 340 39 027.96 5.16 54.67 67.41 —0.868
EpMYB29 340 38 859.70 5.21 53.30 67.12 —0.891
EpMYB30 363 41774.89 4.97 5291 67.69 —0.887
EpMYB31 240 27 659.25 6.47 60.84 70.21 —0.823
EpMYB32 289 32 774.80 5.42 51.07 66.40 —0.637
EpMYB33 353 40 051.86 5.96 59.86 68.56 —0.776
EpMYB34 346 38 655.38 5.43 62.97 65.43 —0.616
EpMYB35 221 25179.59 8.65 39.83 74.21 —0.719
EpMYB36 270 30 802.39 6.31 57.33 64.22 —0.784
EpMYB37 170 19 777.08 9.52 51.44 58.00 —-1.131
EpMYB38 411 46 620.97 6.97 65.44 43.50 —-1.036
EpMYB39 207 24216.87 6.41 54.06 55.60 -1.129
EpMYB40 261 30 233.61 5.92 4433 61.99 —0.757
EpMYB41 490 53 771.20 6.09 53.59 60.73 —0.757
EpMYB42 490 53 785.23 6.09 53.67 60.73 —0.757
EpMYB43 283 31776.19 7.22 43.13 61.41 —0.710
EpMYB44 283 31776.19 7.22 43.13 61.41 —0.710
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EpMYB45 269 30 799.99 5.58 46.26 65.28 —0.746
EpMYB46 269 30 815.05 5.58 4427 66.36 -0.729
EpMYB47 244 28 152.83 7.57 57.76 67.87 —0.867
EpMYB48 248 28 570.49 9.15 64.43 51.17 ~1.000
EpMYB49 196 22205.94 8.84 53.16 56.79 —0.566
EpMYBS50 257 29372.55 10.14 60.92 74.05 ~0.493
EpMYB51 174 20258.83 8.16 63.59 63.91 —0.654
EpMYBS52 561 61369.56 5.16 64.33 64.90 -0.525
EpMYBS53 467 51313.89 4.62 53.23 71.41 -0.553
EpMYB54 325 36 112.20 532 52.80 80.80 —0.566
EpMYBS55 279 31 618.65 7.10 5231 66.06 —0.766
EpMYBS56 251 28919.11 6.25 54.50 64.54 ~0.749
EpMYBS57 254 29 105.40 6.60 52.35 63.39 ~0.709
EpMYBS58 521 57775.84 5.34 52.34 64.72 -0.721
EpMYB59 508 56 019.19 8.73 52.74 68.80 ~0.591
EpMYB60 505 56 125.45 4.81 66.11 70.85 ~0.603
EpMYB61 365 41279.95 6.42 4439 71.34 ~0.747
EpMYB62 248 29099.23 8.99 54.61 76.94 ~0.706
EpMYB63 249 29 116.14 9.14 54.93 76.22 -0.722
EpMYB64 150 17 857.76 10.75 48.78 80.53 ~0.838
EpMYB65 249 29294.41 8.90 55.98 78.19 ~0.724
EpMYBG66 249 29 184.28 9.10 55.44 78.19 ~0.698
EpMYB67 264 30 732.07 9.18 54.65 78.18 ~0.676
EpMYB68 246 28 874.69 8.69 44.05 67.76 ~0.756
EpMYB69 241 28 176.09 8.77 56.63 76.76 -0.718
EpMYB70 237 27 842.84 8.97 38.42 72.36 ~0.749
EpMYB71 235 26 973.85 8.15 34.89 73.87 ~0.676
EpMYB72 230 27 238.65 10.13 4835 77.52 ~0.782
EpMYB73 230 27 039.98 9.12 37.39 77.96 ~0.688
EpMYB74 236 27 940.76 8.29 38.54 70.97 ~0.794
EpMYB75 236 27 820.76 9.21 35.87 66.02 ~0.830
EpMYB76 163 19 206.58 10.26 42.65 85.52 ~0.706
EpMYB77 247 29 046.11 8.60 37.79 74.94 ~0.723
EpMYB78 236 27927.67 8.84 41.17 7225 ~0.813
EpMYB79 211 24 699.06 8.99 35.53 66.97 —0.730
EpMYB80 226 26 662.53 8.33 57.37 82.74 —0.610
EpMYB81 337 38 469.35 7.07 51.71 68.90 —0.805
EpMYBS2 320 36319.87 5.40 49.22 68.88 ~0.742
EpMYBS3 497 56 499.89 5.62 49.74 68.07 —0.702
EpMYB84 441 48 524.07 8.14 53.17 68.82 —0.628
EpMYBS5 457 51011.08 6.03 48.43 65.71 —0.644
EpMYBS6 311 34379.41 8.33 5131 69.61 ~0.649

EpMYB&7 361 41 628.62 9.44 67.42 65.98 —0.957
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Fig. 1 Phylogenetic tree of MYB proteins from E. pubescens and Arabidopsis thaliana
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