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Screening and analysis of genes related to heat resistance in Lentinus

edodes based on transcriptome sequencing

ZHAO Xinping, LIU Jinling, WANG Yufeng, LI Dongdong, DING Liang, WEN Yamei, LIU Qin,
KONG Weili

(Institute of Edible Fungi, Henan Academy of Agricultural Sciences, Zhengzhou 450002, Henan, China)

Abstract: To explore key genes involved in Lentinula edodes (shiitake mushroom) response to heat stress, transcriptome
sequencing analysis was performed using the heat-tolerant strain Xiang 931 and the heat-sensitive strain Nongke 1. Myce-
lia were subjected to high-temperature treatment at 36 °C, with normal temperature cultivation serving as the control
(CK). The results showed that compared to the CK group, the mycelial growth rate of both Xiang 931 and Nongke 1 sig-
nificantly decreased after high-temperature treatment. Strain-specific differentially expressed genes (DEGs) in response
to high temperature were 740 for Xiang 931 and 702 for Nongke 1. KEGG and GO enrichment analysis of the DEGs re-
vealed that genes from both strains were primarily and significantly enriched in metabolism-related functional pathways
and processes, although the number of enriched genes differed between the two strains. Combined analysis based on KOG
annotation and relevant databases indicated that laccase genes and HSP20 family genes exhibited significant expression
differences between treatments, suggesting they are potential regulatory genes associated with heat tolerance in L. edodes.
Six DEGs were randomly selected for qRT-PCR validation, and the results confirmed that the gene expression trends were
consistent with the transcriptome sequencing data. This study provides a foundation for research into the molecular mecha-
nisms of heat tolerance in L. edodes and the breeding of new heat-tolerant cultivars.

Key words: Lentinus edodes; Temperature; Mycelial growth; Transcriptome; Differential gene expression
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Table 1 Primers for qPCR

HEIH 1D Er31 R 1519

Gene ID Forward primer Reverse primer
C8R40DRAFT_1037889 GGACCTCCATGAAGACAA AGTCAGACGACCGTTATG
C8R40DRAFT_1047809 AACTCTATCTTCAACGAT AACTCTGCTTCAATTATG
C8R40DRAFT_1054009 CTTGGTATCTCCGACAGT ATATCTCCTGCGGTAATAGT
C8R40DRAFT_1054022 CTTGTAATGCTAATCTTG AGAAGTCATAGTCTGTTA
C8R40DRAFT_1056440 ACTTATCGTTCCACTCTC CTCGTTGTCCATGTAGAA
C8R40DRAFT_1070202 TGGTATCACAGTCATCTT GGTATCATCGTCAACATC
18s GCCTGGAAGTTTTGACG TCCGAAGAGCAGAATGAA

1.6 GEitoth
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S 4
o B |
'1'5,—62 \T: *%
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0 1 |
% 931 KRS
Xiang 931 Nongke 1
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Note: A. Phenotype of L. edodes mycelia under different treatment conditions; B. Average mycelial growth rate. ** indicates extremely signifi-

cant difference at 0.01 level.

1 SENEHEELEKNTMN
Fig. 1 Effects of high temperature on the growth of L. edodes mycelia
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Fig. 2 Venn diagram of differentially expressed genes in
different comparison groups
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Fig. 3 The KEGG pathway of differentially expressed genes in HS12h_vs_HSck
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Fig. 4 The KEGG pathway of differentially expressed genes in RS12h_vs_RSck
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Table 2 Differential gene function annotation statistics for HS12h_vs HSck

PIEs IRES KRR _ Lo R

Category Descriptive information for functional category differential genes
AN FREAE ST AR ] 4 5 2 G (5 IE Cell cycle control, cell division, chromosome partitioning 12
gellullgr processes and gy oy B/ 5 ) 2 I B Cell wall/membrane/envelope biogenesis 4
snane BV S840 L & A 58 % L FE4E Posttranslational modification, protein turnover, chaperones 61
&5 7% S A1 Signal transduction mechanisms 43
20 i PN 32 5 23 WA VBV IS BT Intracellular trafficking, secretion, and vesicular transport 14
B fEIHL | Defense mechanisms 13
b4 #) Extracellular structures 1
%4514 Nuclear structure 4
ZH A 42 Cytoskeleton 10
5 BAFE A AL B RNA Jii T 5181 RNA processing and modification 12
}I;?rmation_ storage Yt 4544 5 24 Chromatin structure and dynamics 20
processing TR R WB A 45 M AN A= P 45 G Translation, ribosomal structure and biogenesis 91
3% Transcription 19
S| R EAMIEE Replication, recombination and repair 13
HrRAC T BEVR A P 54 Energy production and conversion 37
Metabolism TR 2 MR Amino acid transport and metabolism 30
T R ¥ 12 KT Nucleotide transport and metabolism 11
KA A P12 4 AfR T Carbohydrate transport and metabolism 58
AHEE IR 2 AR Coenzyme transport and metabolism 13
i iz f AR Lipid transport and metabolism 25
TeHLES T AL 4 A4 Inorganic ion transport and metabolism 9

RFACH Y I A=W A5 B~ I8 57 A1 47 fif Secondary metabolites biosynthesis, transport and catabolism 60
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%3 RSI2h_vs_RSck W HRAEFEF NGRS
Table 3 Differential gene function annotation statistics for RS12h_vs_RSck
5% IR SRR =57 A A A
Category Descriptive information for functional category N“mber of differ-
ential genes
M FEANE SE S R ] A 2 2L G R 1L Cell cycle control, cell division, chromosome partitioning 10
gellull?lr processes and gy ke /fis 44 5 ) /£ )9 B Cell wall/membrane/envelope biogenesis 3
snatme BHIRJE (&1 B 15 B % 118 Posttranslational modification, protein turnover, chaperones 57
55 # 4L Signal transduction mechanisms 28
Y PN 3B Hin 43 WA RNV 5 Intracellular trafficking, secretion, and vesicular transport 17
Bt ML) Defense mechanisms 12
1412544 Extracellular structures 1
%451 Nuclear structure 5
il 42 Cytoskeleton
& S AT A b3 RNA Il T 512 RNA processing and modification 16
;r;g)rmation_ storage Yot R 4549 5 8) 7% Chromatin structure and dynamics 14
processing FHEE AL WE RS FFI A= )6 A Translation, ribosomal structure and biogenesis 84
5% Transcription 15
S EE R # 4 A& E Replication, recombination and repair 9
SRR AEYRAE P74 4% Energy production and conversion 42
Metabolism TR 2 AT Amino acid transport and metabolism 34
HH R 512 AL Nucleotide transport and metabolism 11
TR AP AR T Carbohydrate transport and metabolism 46
A2 S AL Coenzyme transport and metabolism 15
fig Ji iz i AT Lipid transport and metabolism 32
ToHLE F A4 A4 Inorganic ion transport and metabolism 7
W FACE B A6 1 I8 5 A1 43 i Secondary metabolites biosynthesis, transport and catabolism 63
&4 HSP20 RIFEEZEREHSIT
Table 4 Statistics of differential folds of HSP20 family genes
HEH 1D ZE S AL ZE AL 7 R
Gene ID Fold change(HS12h_vs_HSck) Fold change(RS12h_vs_RSck) Fold change(RS12h_vs HS12h)
C8R40DRAFT 1041064 5.790 3.802 -1.116
C8R40DRAFT_1055484 6.040 3911 -1.367
C8R40DRAFT 1159886 5.541 3.064 -1.178
C8R40DRAFT_1168918 6.116 4.871 -1.263
C8R40DRAFT 1175042 4.504 3.548 -0.653
C8R40DRAFT_392678 3.398 1.614 -1.382
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Fig. 6 qRT-PCR verification
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Fig. 6 (Continued)
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