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Abstract: The MYC transcription factor is a core regulator in the jasmonic acid signaling pathway, widely
involved in plant growth and development, secondary metabolism, stress response, and hormone signal transduction.
Based on the genomic data of Lonicera japonica, this study identified members of the LjiMYC gene family through
bioinformatics methods, and analyzed their physicochemical properties, evolutionary relationships, conserved
domains and gene structures, as well as promoter cis-acting elements. The expression patterns of this gene family
in different tissues, different flowering stages, and under methyl jasmonate (MeJA) treatment were also investigated.
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The results showed that a total of 25 LijMYC genes were identified in Lonicera japonica, distributed across eight
chromosomes. Subcellular localization prediction indicated that 22 LijMYCs proteins were localized in the nucleus,
LiMYC13 and LjMYC14 in chloroplasts, and LjMYC4 in the cytoplasm. Cis-acting element analysis revealed that
the promoter regions of the LijMYCs gene contain elements responsive to light, growth and development, hormones,
and stress. RT-qPCR analysis demonstrated that eight genes, including LjMYC8, exhibited tissue-specific expression
in floral organs. The expression trends of ten genes, including LjMYCI, were generally consistent during the
flowering process (S1-S6): Expression was slightly lower at S2 than at S1, increased at S3, slightly decreased at
S4, and remained high at S5 and S6. Exogenous MeJA treatment promoted flowering, whereas delayed flowering
treated with sodium diethyldithiocarbamate trihydrate (DIECA). Except for LiMYC20, MeJ A treatment induced the
expression of nine members, including LiMYCI, while DIECA treatment suppressed their expression. This study
systematically reveals the fundamental characteristics of the LjMYC gene family and its expression patterns in
different tissues, flowering stages, and in response to jasmonic acid signaling, providing key insights for exploring
the functions of this gene family in jasmonic acid signal transduction in Lonicera japonica.
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Table 1 Primer information for RT-qPCR
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Motif 5 Fl Motif 8 43 4 £E 18 > LiMY Cs & [ 11, Motif 7
H1 Motif 9 43 4ii 7E 6 > LMY Cs & [ 1, Motif 1 43 15 7
16 M LiMYCs & [ 1, Motif 2 23 4ii 75 22 > LMY Cs &
1, Motif 3 0 AR #E 11 N LMY Cs 2 [+, Motif 4 5 Af
E17 AN LMY Cs & 4, Motif 5 43 fi 7£ 18 A~ LiMYCs
B, Motif 6 77 i 7£ 7 4~ LMY Cs & [ H, Motif 10
SIARIE9 AN LMY Cs B A H, BEATM A T LiMYC & A
SEFIR . LMY Cs IR 5F 751 Motif 2. Motif 4.Motif 5.
Motif 8 /A 7E T 412 20 3 FI4H 7 v, SR IX = 2 L [A]
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Gene Forward primer (5'-3") Reverse primer (5'-3")
LjActin CCCTAAAGCCAACAGAGAGAAG CGACCACTAGCATACAGAGAAAG
LiMYCI TGGGAATTCTTCAAACGGACA TCTCTTTCTAGGCTTCCGTTC
LiMYC8 GGTATCTGTGCTTGATAACACC CTACCTTGCAGGATTCCAAC
LiMYCI1 ACCCTCGGAGAATTAGTCCC ACTACCTTGCAGGATTCCAAC
LiMYCI12 TGTTTGTATACCGTCTGCAAC CCGGAACAGACATCGAACC
LiMYC14 CATAGCGTAACTCAACCTCCC GCTGCCACTGCTTTATCCAC
LiMYC16 GTTCTGCTCCTTTCTCCCAA TTTCCGTCTTTTGCTTCACC
LiMYC20 GATGTTTCTTCTCCTCGGAT TCCTGTATTGTGTCGTCCA
LiMYC22 CTCCAACATCAACAAGTGCAA TGACCCGAAAACAAAGTCCC
LiMYC23 GAAGAAATCCCCATCGACCA CGTTTCGCTGTTACTTTCCTG
LiMYC24 CCATGTATTTCTCCTTTCCTCG CATCGGAAAGCCATAAGTGC

LjMYC25

CATCAACGAACTGAAGGCCAA

GCCACAATTTTCACATCCACT
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Table 2 Physicochemical properties of LiMYC gene family. AA: Number of amino acid; Mw: Molecular weight/Da; GRAVY: Grand

average of hydropathy
Protein Instability Aliphatic Subcellular
Rename Gene ID AA Mw/Da . . R . GRAVY L.
isoelectric index index localization
LiMYCl1 Lj1C61T4.1 440 49 249.67 7.59 54.85 75.55 -0.521 Nuclear
LiMYC2 Lj2A158T89.1 689 75 638.11 6.31 40.68 82.74 -0.287 Nuclear
LiMYC3 Lj2C185G6.1 849 93 328.33 6.18 39.07 81.06 -0.390 Nuclear
LiMYC4 Lj2P239T15.1 268 30 116.56 5.92 47.85 83.66 -0.212 Cytoplasmic
LiMYC5 Lj2A1154T64.1 210 23102.50 8.93 37.37 92.76 -0.164 Nuclear
LiMYC6 Lj2C1174T10.1 94 10 567.85 4.75 42.13 62.34 -0.353 Nuclear
LiMYC7 Lj3A964T51.1 401 44 966.09 5.63 53.01 59.58 -0.670 Nuclear
LiMYC8 Lj3A1054T81.1 521 58 806.97 7.88 43.71 88.77 -0.444 Nuclear
LiMYC9 Lj4A63T85.1 415 45995.25 6.09 54.93 86.89 -0.219 Nuclear
LiMYC10 Lj2A158T89.1 656 72 427.78 4.85 42.95 74.83 -0.391 Nuclear
LiMYCl11 Lj2C185G6.1 467 5243791 7.94 49.32 91.78 -0.496 Nuclear
LiMYC12 Lj2P239T15.1 598 65 680.05 6.11 51.01 71.12 -0.607 Nuclear
LiMYC13 Lj2A1154T64.1 646 72 451.28 5.69 39.86 81.76 -0.380 Chloroplast
LiMYC14 Lj2C1174T10.1 334 36 724.39 4.34 58.03 73.29 -0.602 Chloroplast
LiMYC15 Lj3A964T51.1 420 46 287.44 435 424 68.95 -0.286 Nuclear
LiMYCl16 Lj3A1054T81.1 474 53016.16 6.77 49.29 77.7 -0.560 Nuclear
LiMYC17 Lj4A63T85.1 349 38 865.02 7.63 48.44 77.91 -0.389 Nuclear
LiMYC138 Lj6C802T7.1 337 38 556.93 5.94 70.62 70.62 -0.601 Nuclear
LiMYC19 Lj7A495T60.1 482 53227.11 5.78 41.85 74.61 -0.560 Nuclear
LiMYC20 Ljl1A64T38.1 606 68 091.92 5.32 46.01 86.7 -0.473 Nuclear
LiMYC21 Lj7C513T12.1 179 20 444.19 5.55 48.29 86.09 -0.521 Nuclear
LiMYC22 Lj8A221T74.1 662 72 524.59 5.35 48.36 69.83 -0.627 Nuclear
LiMYC23 Lj8A300T31.1 433 48 422.54 4.53 48.21 76.72 -0.565 Nuclear
LiMYC24 Lj9A394T44.1 203 23 053.77 5.06 53.36 61.53 -0.497 Nuclear
LiMYC25 Lj9ES599T1.1 346 38 754.76 7.02 36.94 84.22 -0.536 Nuclear

Figure 1
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Figure 2 Motif identification, and gene structure analysis of MYC in
domain. UTR: Untranslated region; CDS: Coding sequence
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Figure 3 Distribution of cis-acting elements in the promoter of LjMYCs gene
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BEAL R A2 BB 1 PR ST PEZI R
UEAh, Rt — B T ik MYC B H 1) R G A G &,
P T G ARAE 2 R 21 5 400 R o K e 4 DR 4L F) SR 2 4

iR EOR, S RAE S T A 20 X IR

PEMYCEN, SHAC5KFEA 20 L& 1 MYC B .

X R IR AH L F KRG, SRAE MYCHE R 51/ I+ 2 (]

6 LiMYCEREREENRHLAPHFRIERK D
AN MeJA Rl I AtMYC2/3/4 155 5 3 B% S IR U 7

Table 3 Ka/Ks analysis of collinear gene pairs of LiMYCs gene. The Ka/Ks ratio is an indicator of genes undergoing positive selection and

purification selection during evolution, where Ka represents the substitution rate of non synonymous mutations and Ks represents the substi-

tution rate of synonymous mutations

Gene origin Genel & Gene?2 Ka Ks Ka/Ks
LiMYC gene family LiMYC2 & LjMYCI3 0.229 926 484 0.632 651 395 0.363 433 141
LiMYC8 & LiMYC11 0.019 013 429 0.030 088 648 0.631913 710
LiMYC11 & LiMYC20 0.522 317 537 2.303 045 474 0.226 794 279
LiMYC11 &LiMYC21 0.523 238 770 2.222 296 118 0.235449 617
LiMYCI12 &LiMYC22 0.198 532 588 1.930 966 462 0.102 815 140
LiMYC9 & LiMYC25 0.508 731 531 3.014 668 220 0.168 752 079
LiMYC20 & LiMYC21 0.329 392 635 1.598 003 968 0.206 127 545

LiMYC19 & LiMYC25

0.293 770 612

1.656 723 642 0.177 320 226
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Figure 4 Chromosome location of the LjMYCs gene in L. japonica
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