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Abstract: Objective Based on the genome and transcriptome data of Ganoderma lucidum, this study aims to explore the members
of the C2Hz zinc finger proteins (C2Ha-ZFPs) gene family in G./ucidum, and analyze their expression patterns in mycelium induced by
methyl jasmonate (MeJA), in order to discover C2Ha-ZFPs that play a role in the growth and development, stress response, and

secondary metabolism of G.lucidum. Methods Genome-wide identification of C2Hz transcription factors in G.lucidum was carried
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out by Hidden Markov Model search and conserved structural domain analysis, physicochemical properties of C2H2-ZFPs were
analyzed by Peptides software package, phylogenetic tree of C2Hz zinc finger proteins was constructed by using IQtree, and the
conserved motifs and gene structures were analyzed by using MEME and GSDS2.0 online tools, and the relative expression of C2H>
gene in mycelium after MeJA induction was determined by qRT-PCR. Results G.l/ucidum contains 20 C2Ha-type gene family
members (G/C2H2.01—GIC2H2.20), which can be categorized into five subgroups and distributed on 10 chromosomes of G.lucidum.
Phylogenetic and conserved motifs revealed that C2Hz transcription factors in G.lucidum are evolutionarily conserved and contain at
least one zf-C2Hz, and promoter region prediction analysis identified multiple classes of hormones and adversity-responsive cis-acting
elements. Transcriptome analysis results showed that C2H> gene was most highly expressed in the primary base stage of G.lucidum,
and was hardly expressed in sporopollen. The expression of GIC2H>.11 and GIC:H>.20 in the mycelium was significantly decreased
after 9 h of MeJA induction, and the other G/C2H> showed a decreasing trend from 3 to 9 h of treatment, and then recovered to the
normal expression level after 12 h. Conclusion The systematic identification of C2Hz transcription factor gene family from the whole
genome of G. lucidum provides a theoretical reference for further research on the biological functions of C2Hz transcription factors in
regulating the development and secondary metabolism of G. lucidum.
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# 1 qRT-PCR 3|43
Table 1 Primers of genes in qRT-PCR

FEH AR HIEE (5-3) TWEIY (3-5)

GIC:H>.19 CTCCTACAACGGCTCCTA TCTTCGGTGATAGAGATTCC

GIC:H. 11 CAGCAGGAGATGGTTCAG AAGCGAATGGTGTGGATG

GIC:H».05 GGTGGCTGACAGGAATAC GGAAGTATATTGAGGCATCTG

GIC2H2.20 GATACTATGGCTCGCTTCC GTTGTCGTAGTGGCTCTC

GIC2H».06 TGTGCCTGACCTGTAAGT ATCTTCTCGTGCTTCTTCAA

GIC:H».03 GGCAAGCGGAGATTATGG GTCGGCAGGTGATTGAAC

GIC:H2.07 CGAGAACCAGAAGCAGTC GCGGTAGAAGGTGAAGTC

GIC:H2.02 GAGGAGTACGGCTATTATGAT CGTGTACGGAATGTGGAA

RPL-4 GTCAACAAGGGCGTTCTCTT ACAGCGTCTTGAGGAAGGT

®2 REZ CHEERGEERBUMER
Table 2 Physicochemical properties of C2H? gene family in G. lucidum

BEAH  BEGET  REEER A %N ERN MMHTRR ShA THEs
GIC>H>.01 GLA01G000707 GLAO1 2234504 2235918 453 49910.34 8.91 nucleus
GIC>H2.02  GLA05G000940 GLAO5 2938869 2941194 717 77 380.67 9.74 nucleus
GIC>H2.03 GLA06G000550 GLAO06 1677897 1679379 347 39233.73 6.20 nucleus
GIC>H2.04 GLA07G000141 GLAO7 471493 475021 830 88 052.44 6.82 nucleus
GIC>H2.05 GLA07G000198 GLAO07 663938 665 584 505 54 568.77 7.12 nucleus. Cyto_nucl
GIC>H2.06 GLA07G000388 GLAO07 1215224 1218002 851 91 424.26 7.61 nucleus
GIC>H2.07 GLA07G001247 GLAO07 3586918 3588173 399 43 891.30 6.91 nucleus. Cyto_nucl
GIC>H2.08 GLA07G001395 GLAO7 4004949 4006416 367 38 955.41 10.48 nucleus
GIC>H2.09 GLA08G000031 GLAO8 93 605 95960 716 77 249.29 8.75 nucleus
GIC>H2.10 GLA08G001327 GLAO08 3830843 3833292 760 80 524.47 9.17 nucleus
GIC:H>.11  GLA09G000336 GLA09 1015331 1019304 1151 127 674.03 6.57 nucleus
GIC>H2.12  GLA09G000610 GLA09 1854642 1856573 643 68 809.17 4.65 nucleus
GIC>H2.13 GLA10G001102 GLA10 3270290 3272713 737 78 445.42 5.27 nucleus
GIC:H>.14 GLA11G000474 GLAI1l 1391975 1393402 345 37267.23 10.71 nucleus. Cyto nucl
GIC:H>.15 GLA11G000512 GLAT11 1525427 1526 494 291 31 551.73 9.45 nucleus
GIC>H2.16 GLA11G000859 GLAI1l 2 634 581 2637799 819 91394.79 6.58 nucleus. Cyto nucl
GIC:H2.17 GLA12G000461 GLA12 16163851 1618748 583 62 852.06 6.56 nucleus
GIC:H2.18 GLA12G000518 GLA12 1793746 1795114 367 40 777.28 8.31 nucleus
GIC:H2.19 GLA13G000269 GLA13 835000 837753 800 84 409.77 6.53 nucleus. Cyto nucl
GIC>H2.20 GLA13G001014 GLA13 3133089 3135992 871 91265.95 8.30 nucleus
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B2 534 6

G RZ CH, B ZKJE Motif. JE%w 5 X
(untranslated region, UTR). CDS. P& PLE ik
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WRHEH Motif 2, 14 MR EH Motif 3.
GIC:H2.02 . GIC:H2.03+ GIC:H2.04+ GIC:H».07
GIC:H.08+ GIC:H.16+ GIC2H. 18 Pt FAR: <1 3k P
ML ERG R B RR BRI FEILREEL LR
GIC>H>.09 5HAM A KRG R REGT, AlREH I
B —BUELL Motif 5 5%, 174 e hRe. ©F
LI 20 ANEEF TR A FEH IR R 2, NET
HERN0~10 4, BAAH R DETH 1A 2f-CH,
RS S5H, IZM GICH»13 &4 3 1. ik
seqlogo E/RITA (B 3), Motif 1 HHEH zf-
C:H, 451, 5 Motif2 HECHEY, 8% DNA 45 &
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Fig.1 Chromosome mapping of C2H: gene family in G. lucidum
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Fig. 2 Motif (A), conserved structural domain (B), gene structure (C) analysis of members of C2H: gene family in G. lucidum
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Fig. 3 Main conservative motifs of C2H> gene family in G. lucidum
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Fig. 4 Phylogeny of members of C2H: gene family in G. lucidum and Saccharomyces cerevisiae
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Fig. 5 Upstream cis-acting element of promoter of members of C2H: gene family in G. lucidum
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Fig. 6 Heat map of expression of members of C2H: gene family in G. lucidum at different growth stages
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GIC:H,.11 7E MeJA Jb¥EJ51) 3. 64 9 h J5, &
KEBEE NM#, GIC:H»20 {EA4F oh 5, #
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The different lowercase letters indicate significant differences between groups (P < 0.05); the same lowercase letter indicates no significant difference

between groups.

B 7 RZ CH,ER7E MeJA L3BGH) qRT-PCR 7317
Fig. 7 qRT-PCR analysis of G. lucidum C:H: gene after MeJA treatment
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