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Figure S1. K-mer frequency of genomic reads. [llumina paired-end reads were used to

count k-mers.



-0 Sequence coverage histogram

60

Frequency
N
o

w
o

N
o

10

1 |
0 50 100 150 200 250 300 350 400 450

Sequence coverage (fold)
Figure S2. Sequence coverage histogram. [llumina paired-end reads were mapped into the
final assembly and the sequence coverages were calculated for each scaffold using Blobology

(https://github.com/blaxterlab/blobology).
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Figure S3. Read coverage and GC content plot. [llumina paired-end reads were mapped
into the final assembly and the read coverages were calculated for each scaffold using
Blobology (https://github.com/blaxterlab/blobology). Taxonomic classification is based on
Megablast alignments to the NCBI nt database (ftp://ftp.ncbi.nlm.nih.gov/blast/db/).
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Figure S4. Genome sizes and gene numbers of Agaricomycetes. Hypsizygus marmoreus is

indicated by the arrow.
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Figure S5. Terpene synthase genes of 70 Agraicomycetes. Terpene synthase genes were

predicted by ortholog searches of known terpene synthase genes from Coprinus cinereus.
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Figure S6. The gene tree of terpene synthase genes of ten Agraicomycetes. Terpene
synthase genes were predicted by ortholog searches for known Coprinus cinereus genes.
Mafft 7.273 and FastTree 2.1.3 were used for sequence alignment and tree building,
respectively. Clade classification was consistent with the gene tree in Figure 6. Agaricales

genomes are marked with red color.
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Figure S7. Arrangement of conserved neighboring genes surrounding terpene synthase
among Agaricomycetes (clade 3). It displays 40-kbp regions encompassing terpene
synthases where each gene is labeled with Pfam annotation when available. Orthologous

genes are marked with the same color.
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Figure S8. Arrangement of conserved neighboring genes surrounding terpene synthase
among Agaricomycetes (clade 4). It displays 40-kbp regions encompassing terpene
synthases where each gene is labeled with Pfam annotation when available. Orthologous

genes are marked with the same color.



EOS1 UPF0086 CBFD_NFYB_HMF

e o s H OO OO OEs- - SEms 000
Hypsizygus marmoreus
20G-Fell_Oxy_2 Piwi / ArgoN TPS HMG_box p450 zf-MYND SNF2_N
ArgoL1/ Argol2 adh_short Helicase_C
PAZ
KDQao7a71 g OO 000 0—0—(O— s
S Siiee S HMG_box OFucT TPS  SPC12 F-box-like

Spermine_synth
Sacchrp_dh_NADP
Spermine_synt_N

F-box-like zf-CSL F-box-like  Phosphodiest Rhodanese Sacchrp_dh_C

PLISTI COHCH—OOOeC e O0———— O -

Ganoderma sinense )
F-box-like GIDA_assoc CBFD_NFYB_HMF TPS Sugar_tr Glyco_hydro_28
GIDA
Ribosomal_L30 Aldo_ket_red Gti1_Pac2 Ank_2HSBP1

KDOSo128.1 | 0 ——8—O—— (O CD0C I O0e-
Jaapia argillacea

P g Glyco_hydro_115 PTCB-BRCT TPS Tfb2 Ank_2

Figure S9. Arrangement of conserved neighboring genes surrounding terpene synthase
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Figure S10. Transcriptional expression of terpene synthase genes and their neighboring
genes. The mRNA molecules were extracted from hyphae and two duplicated sequencing
libraries were generated and sequenced. Hisat 2.0.2 was used for read alignment and HTSeq
0.10.0 was used for aligned reads count for each gene. Transcripts per million (TPM) values
were calculated for normalization. Secondary metabolism genes are marked by colors based

on smCOGQG annotations.



