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Supplementary Methods

Cultivation of A. sinodeliciosus

The culture material of Agaricus sinodeliciosus was composed of 65% fermented wheat straw, 30% dry cow dung,
2% bran, 1% gypsum and 1% lime, with a moisture content of 60%-65%. A 35 cm x 9 cm X 9 cm polypropylene
cultivation bag was used, with each bag containing about 300 g. The temperature of the mycelium germination
stage was controlled at 20-25 °C, protected from light, and the relative humidity of the air was maintained at about
65%. The temperature of the primary stage was 17-22 °C and the relative humidity was 90%, and the substrates
were harvested after 7-10 d of incubation after the formation of the primary stage.

Genome sequencing and assembly for A. sinodeliciosus

Pacbio Sequel II and Illumina Hiseq 4000 platforms were used to perform whole-genome CCS sequencing of
monokaryotic mycelium from Agaricus sinodeliciosus at the Beijing Novogene Bioinformatics Technology Co.,
Ltd. (Beijing, China). The subreads sequenced in PacBio CCS mode based on single-molecule real-time (SMRT)
sequencing were processed using the CCS program of smrtlink to obtain higher accuracy CCS reads, and then
assembled using the Hifiasm software !. finally, the assembled genomes were further error corrected using second-
generation data using the Pilon software 2. To obtain the final more accurate genome, and BUSCO v2.0 software
was used to assess the integrity of the genome assembly 3. Using HiC technology, combined with Illumina Hiseq
high-throughput sequencing platform, sequencing data are evaluated and filtered to obtain high-quality data, which
are used for genome assembly, assessment of assembly results, repetitive sequence prediction, gene prediction
analysis, functional annotation, and other analyses to realize genome assembly at the chromosome level.

Gene prediction and annotation for A. sinodeliciosus

Protein-coding gene models were de novo predicted using TransDecoder v2.0 4 RepeatMasker
(http://www.repeatmasker.org/) was adopted to predict repetitive sequences °. tRNA genes were predicted using
tRNAscan-SE version 3.0 ¢ Gene functions were predicted with GO (http:/geneontology.org/), KEGG
(https://www.kegg.jp/), EOG (https://www.creative-proteomics.com/services/kogannotation-analysis-
service.htm),  NR  (https://www.ncbi.nlm.nih.gov/protein/), Transporter ~ Classification = Database
(http://www.tcdb.org), Fungal Cytochrome P450 Database (http://p450.riceblast.snu.ac.kr/cyp.php), Swiss-Prot
(https://www.uniprot.org/), Pfam (http://pfam.xfam.org/) and CAZymes Database (http://www.cazy.org/). All
predicted coding genes were aligned using DIAMOND version 2.0.2 with the cut-off values of e-value <I x 1073
7. Secretory proteins were detected by SignalP and filterd by TMHMM 8. Further analysis of secreted proteins by
EffectorP’ to predict effector proteins. antiSMASH program version 2.0.2 was employed to predict the gene
clusters of secondary metabolites with default parameters'?,

Transcriptome sequencing analysis for A. sinodeliciosus

A. sinodeliciosus (Qinghai isolate) was cultivated on sterilized soil-compost mixture (2:1) in controlled
environment chambers at 18°C with 70% relative humidity and 12:12 h light:dark cycle (100 pmol m™ s
photosynthetically active radiation). Three developmental stages were harvested: vegetative mycelium (M, 21 days
post-inoculation), primordia (P, 35 days, 3—5 mm in diameter), and mature fruiting bodies (CFB, 45 days, fully
expanded caps). Three biological replicates per stage (each from independent cultures) were collected, flash-frozen
in liquid nitrogen, and stored at —80°C.

Total RNA was extracted using TRIzol reagent (Invitrogen) and further purified using the RNeasy Plant Mini Kit
(Qiagen) to remove polysaccharide contaminants. RNA integrity was assessed using an Agilent 2100 Bioanalyzer
(RIN >8.0 for all samples). Poly(A)-enriched RNA-seq libraries were prepared using NEBNext Ultra II RNA
Library Prep Kit and sequenced on Illumina NovaSeq 6000 (2x150 bp paired-end, ~30 million read pairs per
library).

The raw sequencing reads were filtered using SeqPrep and Sickle with default parameters for the removal of
Illumina adaptors and quality trimming ''. The clean reads were mapped with TopHat2 !2. Bioinformatics analysis
was performed using a cloud platform (www.majorbio.com). After obtaining the read counts of genes/transcripts
for each sample using the results of comparison to genome and genome annotation files, TPM conversion was

2



performed to obtain normalized gene/transcript expression levels using RSEM software 3.

Differential expression analysis was performed using DESeq2 v1.36.0 '# with the default parameters. Genes with
[logz(fold-change)| >1 and FDR-adjusted P < 0.05 were considered differentially expressed. Gene Ontology and
KEGG pathway enrichment for differentially expressed genes were performed using clusterProfiler v4.4.4 with
Fisher's exact tests (FDR < 0.05 threshold). Transcription factors were identified by Pfam domain annotation
(PF00096, PF00172, PF00249, PF04082, and PF00010). Heatmaps were generated using pheatmap v1.0.12 with
Z-score normalization.

Gene family clustering analysis
Gene families were identified and analyzed using OthoMCL (http://orthomcl.org/orthomcl/) '3. Gene sets from
each species were first filtered. When multiple transcripts (variable splicing) existed for a gene, only the transcript

with the longest coding region was retained. Next, genes coding for proteins smaller than 50 amino acids and with
internal stop codons were filtered out. The similarity relationship between protein sequences of all species was
obtained by all-vs-all blastp, with the e value defaulting to €. Finally, the above results were clustered using the
OrthoMCL software comparison, with an expansion factor used of 1.5. The analysis resulted in conserved single-
copy and multi-copy gene families between species.

Gene family expansion and contraction analysis

Based on the statistical results of gene family clustering, gene families whose gene numbers were anomalous in
individual species were filtered (one species had a gene number greater than or equal to 200, and all other
species had a gene number less than or equal to 2). Gene family expansion and contraction analyses were
performed using CAFE software (http://sourceforge.net/projects/cafehahnlab/) based on divergence times and
family clustering statistics '°. CAFE results were filtered and significantly enriched results were screened for
Family-wide P-value<0.05 and Viterbi P-values<0.05.

Positive selection analysis

The protein sequences of single-copy gene families of the species analyzed for positive selection were compared
with multiple sequences by MUSCLE. The protein sequence alignment results were then used as a template to
generate multiple sequence alignment results for the corresponding CDS. For each gene family, the branch-site
model in the codeml tool of PAML was used to detect whether the genes of the foreground species of the gene
family were under positive selection 7.

Soil physicochemical index detection

To investigate the physicochemical properties of soils in the habitat of A. sinodelicuous, a unique subterranean
edible fungus of the Qinghai-Tibet Plateau, analyses were conducted on the mycelial soil, topsoil, and non-fungal
soil from the fungal growth area, thus clarifying the influence of soil organic nutrients and salinity-alkalinity levels
on the growth of this fungus. As depicted in Fig.S27, pH in mycelia soil is neutral, lower than topsoil, and
mushroom free soil, suggesting that the soil where A. sinodelicuous produce fruiting body is neutral soil with low
alkalinity. The TK in mycelia soil is relatively higher than topsoil and mushroom free soil, whereas the AK is
significantly lower than topsoil and soil without mushroom. The SOM, TN, HN, TP, AP, OC and CEC were higher
in mycelia soil, suggesting that soil where 4. sinodelicuous growth possess the direct supply capacity of C, N, P
and K nutrients in soil, and have good ability to retain positive ions in soil. Whereas, the topsoil and mushroom-
free soil is low in nutrients and strong in salinity, which is not suitable for 4. sinodelicuous growth.

Descriptions of A. sinodeliciosus genome

The genome of monokaryotic 4. sinodeliciosus was 36.37 Mb, with a GC content of 45.6%, composed of 106
scaffolds and an N50 of 2.87 Mb, exhibiting 0.16% heterozygosity. BUSCO analysis showed 99.87% genome
coverage, with 265 complete BUSCO genes, reflecting 91.38% gene completeness. NR database comparison
revealed 95.23% similarity to A. bisporus (Fig. S26A-B). Statistical analysis indicated that 29.12% of the genome
consists of repetitive sequences (Table S1), a proportion larger than in 4. bisporus. Hi-C assembly (Fig. S26C)
showed a peak at 350 bp in the insertion fragment length distribution, indicating minimal dispersion and



confirming the suitability of the Hi-C library for further analyses. The high-quality whole-genome mapping was
depicted in Fig. S26D. The Hi-C assembly anchored 32.15 Mb to 12 pseudo-chromosomes, achieving an 88.39%
mounting rate and resulting in a chromosome-level assembly (Fig. S26E; Table S2). A total of 448 genes were
annotated in the CAZy database at University of Marseille, with GHs being the most abundant. These genes likely
support the catabolism of lignocellulose for nutrient acquisition, including GH families involved in cellulose
(GH1, GH3, GHS5), hemicellulose (GH10, GH11, GH27, GH43, GH115), lignin (GH12, GH74), pectin (GH28,
GH78, GH43, GH105), chitin (GH18), and starch (GH13, GH31) degradation '® The GH18 chitinase gene family
has been shown to be involved in fungal morphogenesis, including spore germination, mycelial elongation and
branching ' 2. Therefore, these findings indicated that the 4. sinodeliciosus can utilize lignocellulose for growth
and development.
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Supplementary Figures

Fig S1. Habitat and fruiting body of 4. sinodeliciosus in Qinghai-Tibet Plateau.



ﬂ DNA transposons E Retrotransposons

£, #,
R %
G %‘"”% 2500, 7
e,;‘/% ”Zog /O//V%"“f ’//P@ % @@7 2 @/0@‘9/4@ Total
ﬂ LINES Burs | |
Pholiota conissans
Pholiota sp.
Pholiota molesta
Hypholoma sublateritium (o]
Pholiota alnicola
Hebeloma brunneifolium
Hebeloma cylindrosporum
Psilocybe cubensis
Psrlocybe serbica
Agrocybe pediades
lgrocybe praecox
Gymnopilus chrysopellus
Gymnopilus junonius
alerina marginata
Crassisporium funariophilum
Phlegmacium glaucopus
Crepidotus variabilis
Crepidotus cesatii
Inosperma lanatodiscum
Phaeosolenia platensis
Panaeolus papilionaceus
Conocybe apala
Ba/bmus vitellinus
Coprinopsis cinerea
Coprinopsis sclerotiger
Coprinopsis marcescibilis
Coprinellus pellucidus
Coprinellus angulatus
Coprinellus micaceus o
Laccaria amethystina @
P
o]

Te Z: B@vis

e 0 89 o
0@ 09308 8 8 o
B0 08808 o0
)

008 ©

Laccaria bicolor
Cyathus pallidus
Cyathus stercoreus [o
Cyathus striatus 0:6)
Mycocalia denudata @
Nidula sp. @
Crucibulum laeve @
Agaricus bisporus H97
Agaricus bisporus
A am:us sinodeliciosus
lacrolepiota fuliginosa
Lycoperdon perlatum
Amanita muscaria
Amanita muscaria Koide
Amarita fu s
Amanita thiersii
Tricholoma matsutake
Tricholoma populinum
Lepista nuda
Lyophyllum atratum
Termitomyces sp. ¢
Hypsizygus marmoreus D
Clitocybe gibba ®
Pluteus cervinus
Volvariella volvacea
Radulomyces confluens
Aphanobasidium pseudotsugae
racilis

® 8
-]
<) o8
]
=1-1-)
-]
-]

80000
o88nee

9080 OBeo
& 2 oI

©0000

———

e o e
8o ©
L)

CEL

@8 @oB8oc

0386801000 VB8
© o 0

-]

-]
=]
]

Hygrocybe coccinea
Cristinia sonorae
Pleurotus ostreatus
Pleurotus eryngii

Armillaria gallica ®
Armillaria cepistipes ® 0
Armillaria nabsnona @

Armillaria ostoyae
Armillaria solidipes
Armillaria borealis
Armillaria fumosa
Armillaria luteobubalina o]
Armillaria novae-zelandiae 3
— Armillaria mellea 4

Armillaria ectypa

Armillaria tabescens
Guyanagaster necrorhizus
Hymenopellis radicata
Oudemansiella mucida
Cylindrobasidium torrendii
Rhodocollybia butyracea

Lentinula lateritia [
Gymnopus luxurians

Gymnopus androsaceus
Gymnopus earleae ¢
Omphalotus olearius
Dendrothele bispora ®
Marasmius fiardii
Moniliophthora roreri
Cystostereum murrayi p
Mycena floridula o ®
Scmzophlllum commune
Schizophyllum radiatum
Schizophyllum fasciatum
Auriculariopsis ampla
Fistulina hepatica (o] o]
Nia vibrissa

Dendrothele microspora

Mycena haematopus
Mycena sanguinolenta
Mycena galopus
Mycena albidolilacea
Mycena olivaceomarginata
Favolaschia claudopus
Mycena vitilis
Mycena polygramma
Mycena capillaripes
Mycena leptocephala
Mycena metata
Mycena alexandri
Mycena filopes
Mycena belliae
Mycena latifolia
Mycena rosella
Mycena vulgaris
Mycena epipterygia
Mycena crocata
Mycena galericulata

lycena maculata
Mycena rebaudengoi
Mycena sp.
Mycena amicta
Mycena pura

Roridomyces roridus

© Qo6
/060 00
)

(-]

(-] (]

("]

|||I | L '|||||I||I e 'Il T I'Z
8
8
5
8
3

© 0680 oo

-]

8 68 o6l
°

006
1)
@ © 66 00 0 060 8890Re

8 0\8eeo
® 08 0008

0 88 B8 8

)

]
1]
I-I-III— IIII_

(]
® 8 806

]

1)

©® o
o

e

08888 o
000 00

1008080 B80S
00080
888

()
(-1"}

o090 06860
000880 00

009008 8000
CEICT)

08000890 886080 0 Q8

0008 o

e
-]

@ Wood saprotroph Grass saprotroph @ Pathogen
@ Litter saprotroph Soil saprotropt @ Ecte

_—
Fig.S2. The coverage of transposable elements (TEs) identified in Agaricales. LTR, long terminal repeat
retrotransposons; non-LTR, non-long terminal repeat retrotransposons; DNA: DNA transposons; repetitive/SAT:

simple repeats; unknown: unclassified repeated sequences. The bubble size is proportional to the coverage / copy
number of each of TE (showed inside the bubbles). The bars show the total coverage per genome.
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Fig.S6. Trends of fungal lifestyle groups by total CAZymes. a. The count of proteins (including secreted and non-
secreted) with high loadings (see b) shows distinguished patterns for the ecological groups. Fungal lifestyles are
in color. b. Two dimensional maps of the species. The first and second principal components were calculated from
the count of extracellular and intracellular proteins. Phylogenetic distances of the species were taken into account.
High loading proteins are shown in red with arrows. The lifestyles are in colour. Clustered groups are encircled in
ovals. Agaricales species are labelled as a star shape. See Table SS5.

10



Protease secreted
Q%
%% 540 0% %
Pholiota conissans
holiota sp.
Pholiota molesta
Hypholoma sublateritium
Pholota anicola
Hebeloma brunneifolium
Hebeloma cylindrosporum
Psiocybe cubensis
Psiocybe serbica
Agrocybe pediades
Agrocybe prae
Gymnopilus chr
Gymnopilus,
Galerina marginata
Crassisporium funariophilum
Phiegmacium glaucopus
repidotus variabilis B. vitehlis @. funar
Crepidotus ce:

cesali @ o C eriabilg
nalod e =
P o L ® irin

5
Panagolus papifonaceus o Cipelligidis @
o apala :

5 Gonocybe apala Pplate °
$ Bolbls vielinus ) C. costhii
Copinopsiscinerea Cnmcescibi
Seoropesciera ™)
) Coprinopsis marcescibis

b Coprinelus pelucidus

Coprinellus anqutus -

Coprinellus micaceus ” C s arotines ° °

Laccaria amellystina
L

ecox
sopellus

ssse 00000 Q)

reus

2 Opa 3 Croarioas
Cyathus stiatus e rlea
Mycocalia denudata

Niduia sp gatodiscun G.an
Crucibuum laeve ® °
garicus bisporus s A -m usgaria K
Agaricus sinodelciosus nusg
Macrolepiota fuginosa
Lycoperdon perfatum
manita m
Amanita
Amantta
“Amanit he
Trcholoma masulzke
Ticholoma populnum
Lepista nuda
Lyoplyiam alatum
Termiomyces sp
Hypsizygus marmoreus o
gbba

PC2

Volvariella volvacea
‘ Radulomyces confluens
Aphanobasidium pseudotsugae
P s @ Wood saprotroph
Hygrocybe coccinea
Cristinia sonorae
Plrots oseats Grass saprotroph
Fotus eonai
Ammillaia galica .
Al cepispes Soil saprotroph
Armillaria nabsnona
Armillaria ostoyae

Ao sl ® Ectomycorrhiza
Armilaa deobibaina @ Litter saprotroph
il cciypa ® Pathogen

Armilaria tabescens
Guyanagasler necrorhizus
b 3
i K- Agaricus spp
Rhodocollybia buty
Lentinula lateri
Gymnopus luxurians . Other

Gymnopus androsaceus A.muscar
Gymnopus earle
Omphalolus:
Dendrothele bist

Cyiindrobasidium t

pora
Marasmius fardi
Monilophthora roeri
Cystostereum murayi
‘Schizophylum commune:
Schizophylum radiatum
Schizophylum fasciatum
Aurculariopsis ampla

Fistuina hepaics
Na vibrissa a
Dendroele microspora

PCl

Fig.S7. Trends of fungal lifestyle groups by secreted protease. a. The count of proteins with high loadings (see b)
shows distinguished patterns for the ecological groups. Fungal lifestyles are in color. b. Two dimensional maps of
the species. The first and second principal components were calculated from the count of extracellular proteins.
Phylogenetic distances of the species were taken into account. High loading proteins are shown in red with arrows.

The lifestyles are in color. Clustered groups are encircled in ovals. Agaricales species are labelled as a star shape.
See Table S5.
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Fig.S8. Trends of fungal lifestyle groups by total proteases. a. The count of proteins with high loadings (see b)
shows distinguished patterns for the ecological groups. Fungal lifestyles are in color. b. Two dimensional maps of
the species. The first and second principal components were calculated from the count of extracellular proteins.
Phylogenetic distances of the species were taken into account. High loading proteins are shown in red with arrows.
The lifestyles are in color. Clustered groups are encircled in ovals. Agaricales species are labelled as a star shape.
See Table S5.
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Fig.S9. Trends of fungal lifestyle groups by small secreted proteins. a. The count of proteins with high loadings
(see b) shows distinguished patterns for the ecological groups. Fungal lifestyles are in color. b. Two dimensional
maps of the species. The first and second principal components were calculated from the count of extracellular
proteins. Phylogenetic distances of the species were taken into account. High loading proteins are shown in red

with arrows. The lifestyles are in color. Clustered groups are encircled in ovals. Agaricales species are labelled as
a star shape. See Table S5.
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Fig.S10. Trends of fungal lifestyle groups by secreted lipases. a. The count of proteins with high loadings (see b)
shows distinguished patterns for the ecological groups. Fungal lifestyles are in color. b. Two dimensional maps of
the species. The first and second principal components were calculated from the count of extracellular proteins.
Phylogenetic distances of the species were taken into account. High loading proteins are shown in red with arrows.
The lifestyles are in color. Clustered groups are encircled in ovals. Agaricales species are labelled as a star shape.
See Table S5.
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Fig.S11. Trends of fungal lifestyle groups by total lipases. a. The count of proteins (including secreted and non-
secreted) with high loadings (see b) shows distinguished patterns for the ecological groups. Fungal lifestyles are
in color. b. Two dimensional maps of the species. The first and second principal components were calculated from
the count of extracellular and intracellular proteins. Phylogenetic distances of the species were taken into account.
High loading proteins are shown in red with arrows. The lifestyles are in color. Clustered groups are encircled in
ovals. Agaricales species are labelled as a star shape. See Table SS5.
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Fig.S12. Top 10 key features identified in the common orthologous genes among the 95 species. Important features
influencing the prediction model were constructed using XGBoost. The gradient of colors indicates the feature
values (see Methods). Higher values represent more important variables contributing to the prediction of
classification by machine learning. Calculated SHAP values are shown on the x-axis. The values are based on the
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Fig.S13. Key secreted proteases between wood decayers and litter/soil/grass decomposers. a: Top 10 proteases
identified among the 95 species. Decomposers include litter, soil, and grass saprotrophs. Important features
influencing the prediction model were constructed using XGBoost (see Methods). The gradient of colors indicates
the feature values. Higher values represent more important variables contributing to the prediction of classification
by machine learning. Calculated SHAP values are shown on the X axis. The values are based on the count of
secreted proteases. b: The number of proteases is shown per fungal group. The species are in evolutionary order.
The numbers in the bubbles indicate gene copy number. See Table S5 for the number of secreted proteases.
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Fig.S14. Lifestyle-specific orthologous genes in the 95 fungi. Influential common orthologues among the 95 fungi
were selected using XGBoost (see Methods). Orthologue group IDs and representative annotations are presented
at the top. Fungal lifestyles are indicated by colors. The numbers in the bubbles represent the gene copy number.
See important features identified in Fig.S8. See Table S6 for the count of orthologues.
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Fig.S15. Identified genes distinguishing wood and grass saprotrophs. Left: The gene copies of secreted prohibitin-
like proteins (I87). Right: The count of orthologous gene for growth-arrest-specific protein (C-type lectin;
OrthoID: OG0000501). Dots indicate gene copy number per species. The copy number is displayed. Alphabet
letters indicate significant differences among the ecological groups (FDR adjusted p < 0.05; Kruskal Wallis test
with post hoc Dunn test).
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Fig.S16. Overview of orthologous gene groups. There were 106,548 orthologous groups. Of these, there are three
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are unique to single species. (specific). The species are in the evolutionary order. See Table S7 for details.
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Fig.S17. Orthologous gene groups identified among 122 Agaricales fungi. The first largest 100 groups (of

106,548) are shown. The orthogroup ID with annotat

evolutionary order. See Table S7 for details.
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Fig.S19. Heatmap and principal coordinate map of lignin-, hemicellulose-, and cellulose- degrading
secretome gene in grass/litter/soil saprotroph. A: The count of cellulose degrading CAZymes. B: PCA
showing patterns of fungal lifestyle based on the count of cellulose degrading CAZymes. C: The count
of hemicellulose degrading CAZymes. D: PCA showing patterns of fungal lifestyle based on the count
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Fig.S20. Overview of CAZymes specific to the substrates among the three Agaricus species. Coding gene involved in degradation of cellulose, hemicellulose, lignin and
pectin in A. sinodeliciosus, A. bisporus and A. bisporus var.burnettii.
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Fig.S21. GO and KEGG enrichment of A.sinodeliciosus. a: GO enrichment analysis revealed the 174
contracted genes were mainly enriched in RNA polymerase II cis-regulatory region sequence-specifc,
DNA-binding transcription factor activity, cellular response to stimulus and nutrient levels. b: KEGG
enrichment analysis revealed the 174 contracted genes were mainly enriched in DNA replication. ¢: GO
enrichment analysis revealed the 136 expanded genes were mainly associated with cation homeostasis,
chemical homeostasis, borate export across plasma membrane, pH regulation, protein transport. d:
KEGG enrichment analysis revealed the 136 expanded genes were mainly associated with tyrosine
metabolism.
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Fig. S22. Average Nucleotide Identity (ANI) among A. sinodeliciosus, A. sinodeliciosus ZRL, A.
bisporus JB 137-S8, A bisporus ARP23, A bisporus and A. bisporus H97 based on MUMmer (ANIm).
(a) ANIm alignment coverge, (b) ANIm alignment lengths, (c) ANIm percentage identity, and (d) SNP
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Fig. S23. Collinearity analysis of reported 4. sinodeliciosus, A. sinodeliciosus ZRL, A. bisporus JB 137-
S8, A bisporus ARP23, A bisporus and A. bisporus H97. a. Venn diagram shows the core and specific
gene among aboved A. bisporus and A. sinodeliciosus. b. UpSetR plot of the gene distribution within the
accessory genome of aboved 4. bisporus and A. sinodeliciosus.
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Fig. S25. Overview of tyrosine metabolic pathways in A. sinodeliciosus under different development
stage. a: DEGs associated with tyrosine metabolism in primordium formation from mycelium. b. DEGs
associated with tyrosine metabolism in fruiting body formation from primordium.
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Fig.S26. (A) Species distribution map and (B) construction of developmental tree from NR database
alignment to sequence. Chromosome-level gene assembly based on HiC technology. (C) Length
distribution of inserted fragments in the library. (D) Hi-C contact map, and genome assembly of pepino
genome. (E) High-quality genome of A. sinodeliciosus allows integration of genetic and expression data.
The layer of rings represents genomic features. a gene size; b sense gene; ¢ antisense gene; d, Repeat
sequence; e, tRNA and rRNA; f, GC content
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Fig.S27. Soil physicochemical index detection of mycelia soil, topsoil of A. sinodeliciosus. and

mushroom free soil in Qinghai-Tibet Plateau.
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