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RNA -seq-based analysis of plasma-induced differentially expressed genes in
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Abstract: Protoplasts of Agaricus arvensis were used to screen mutants with markedly accelerated mycelial growth
by plasma mutagenesis. The original strain served as the control group (CK group), and a candidate mutant strain ob-
tained from genetic screening for enhanced growth rate served as the treatment group (group A). Three biological repli-
cates were prepared for each group for transcriptome sequencing. The sequencing data were subjected to de novo assem-
bly and functional annotation. Differential gene expression analysis and weighted gene co-expression network analysis
(WGCNA) were then performed to systematically identify key metabolic pathways and candidate genes associated with

differences in the growth rate of Agaricus arvensis. A total of 1 756 differentially expressed genes were identified between
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group A and CK group. GO (gene ontology) enrichment analysis and KEGG (Kyoto Encyclopedia of Genes and Ge-
nomes) pathway analysis revealed that carbon metabolism related pathways were significantly enriched, and most key hub
genes were predominantly upregulated, indicating the overall enhancement of carbon metabolism in group A. The genes
that were significantly correlated with growth traits were further clustered into co-expression modules by using of WGC-
NA. RT-qPCR results showed that 9 out of the 10 genes selected for validation exhibited expression trends consistent
with the RNA-seq data, confirming the reliability of the transcriptome sequencing results. Comprehensive analysis indi-
cated that the accelerated mycelial growth rate of Agaricus arvensis may be related to the coordinated regulation of en-
hanced central carbon metabolism, cell wall and membrane system remodeling, and protein homeostasis maintenance.
The potential growth-regulating genes screened in this study lay a theoretical foundation for breeding superior strains of
Agaricus arvensis and for studying key functional genes.

Key words: Agaricus arvensis; transcriptome analysis; Kyoto Encyclopedia of Genes and Genomes(KEGG) ; car-

bon metabolism; Weighted Gene Co-expression Network Analysis(WGCNA) ; atmospheric and room temperature plasma
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Figure 1 Heatmap of Pearson correlation coefficients

among samples based on gene expression levels
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Note: Although the correlation between A3 and Al was rel-
atively low (r = 0.638) , A3 remained highly consistent
with A2 (r = 0.841) and showed no evidence of systemat-

ic deviation, therefore it was retained.

®1 WEFHERT

Table 1 Sequencing data statistics

B BN e R BER iz moemRMQaosy OO SFILRRE
Ghb SEAER/Y
Al 21.89 21.89 6.57 98.70 95.65 86.10
A2 22.09 22.09 6.63 98.97 94.72 87.26
A3 20.83 20.83 6.25 98.56 92.73 87.28
ckl 21.84 21.84 6.55 98.41 94.73 85.13
ck2 23.04 22.10 6.63 98.45 94.28 86.41
ck3 22.03 22.03 6.61 98.61 92.81 87.22
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Figure 2 Volcano plot of differentially expressed genes
(DEGs)
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Figure 7 KEGG pathway map of TCA cycle
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Figure 8 Correlation analysis between modules and phe-

notypes
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Note: Cell values indicate Pearson correlations, with P values

in parentheses.
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Figure 9 Co-expression network of genes in the black

module
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Note: Edges between nodes represent co-expression rela-
tionships among genes. Gene nodes with high connectivity

were retained to screen candidate hub genes.
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Figure 10 RT-qPCR validation of differentially expressed genes in Agaricus arvensis after plasma treatment
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Table 2 Comparison of RNA-seq and RT-qPCR analyses for gene expression validation

e L2 ) (a) (b) (c) (d)

(e) () (g) (h) (M) ()

RNRT RNRT RNRT RNRT

RN RT

RNRT RNRT RNRT RNRT RNRT

A vs ck Ao A4 A A )

' vy vy ' A v 4

¥ Fh(a) ~ () & 2 Unigene24037-S5, Unigene22493-S1, Unigene6909-S5, Unigenel172-S2, Unigene24622-S1 . Unige-
ne19331-6  Unigene22879-S6 . Unigene21045-S3 . Unigene10089-S2 . Unigene21212-S5, 15 8 10 11 (a) ~ (§) 3 4 44 B % 1 5 “RN”

fRFHE A P25, “RT™MUE RT-qPCR &5

A IREREE I B AR, v AR T I Rk

Note: Genes (a) — (j) in the table correspond to Unigene24037-S5, Unigene22493-S1, Unigene6909-S5, Unigenell72-S2,
Unigene24622-S1, Unigenel9331-S6, Unigene22879-S6, Unigene21045-S3, Unigenel0089-S2 and Unigene21212-S5, respec-
tively, and are consistent with the gene labels (a) — (j) in Figure 10. “RN” represents the RNA-seq results, and “RT” represents

the RT-qPCR results. “

A 7 indicates up-regulated gene expression, whereas “ v ” indicates down-regulated gene expression.
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