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Supplementary Information
Figure S1. Variation of glycoside hydrolases (GHs). See Fig. 4 for details.

Figure S2. Nucleotide sequences and deduced amino acid sequences of S. crispa p-glucan synthases.
Nucleotide sequences of S. crispa p-glucan synthase genes, ScrFKS1 (a) and ScrFKS2 (b), and the deduced
amino acid sequences are shown. The transmembrane domains predicted by TMHMM are shadowed, the
regions homologous to FKS1 domains and glucan synthases predicted by Pfam are indicated by solid or
dashed lines, respectively (a and b), and the potential N-glycosylation sites predicted by ScanProsite are
boxed (a and b). The exon-intron junctions are shown by triangles (a and b).

Figure S3. Biosynthetic gene clusters in the S. crispa genome.

The genes with predicted functions are: core biosynthetic genes (Ill), additional biosynthetic genes (1),
transport-related genes (), regulatory genes (ll) and other genes ().

Figure S4. Results of Gene Ontology classification.

Figure S5. Results of KEGG pathway classification.

Table S1. Assembly statistics.

Table S2. Gene model statistics.

Table S3. List of protein domains found in the genes of S. crispa.

Table S4. Resources of the other 25 fungi for OrthoMCL analysis.
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Table S5. The loci of matA and matB genes.

Table S6. Distribution of CAZyme genes in S. crispa and the other 25 fungi.

Table S7. Identification of type I and type II B-glucan synthase genes in S. crispa.

Table S8. List of biosynthetic gene clusters in the S. crispa genome.



Fig. S1.



Fig. S2. Nucleotide sequences and deduced amino acid sequences of S. crispa B-glucan synthases.
Nucleotide sequences of S. crispa p-glucan synthase genes, ScrFKS1 (a) and ScrFKS2 (b), and the deduced
amino acid sequences are shown. The transmembrane domains predicted by TMHMM are shadowed; the
regions homologous to FKS1 domains and glucan synthases predicted by Pfam are indicated by solid or
hatched lines, respectively (a and b); and the potential N-glycosylation sites predicted by ScanProsite, are
boxed (a and b). The exon-intron junctions are shown by triangles (a and b).
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1 ATGGCTGGTCGCCCCGGTCCACCTCGCAGCCATGAGGGCATCTACGTTTCCCGCTCGCCT
1 M A GRPGPPRSHESGI1 Y VSR S P
61  TCTTCTGATCCCCACGATCCCTTCAGCAACGGGCAAGCGGCGGACGCACAGAGGTACTAC
21 S S DPHDWPFSNGU QAADAQQRYY
121  GATAACGACTCTGACAACTATGGCCGTCGCGACACCTACATGTCAGACGGCAGCAATACT
41 D N b S DNYGRRDTYMSDGSNT
181 GGTCTGAATGAGGAGGATCGCTATTACGACAATAATGGTTACGATGCGTACREGCAACCC
61 G L N E E D R Y Y DNNGY DAY T QP
241  GATACCGATTCGGAGGTTGATGTGTACGGCCAGAAATATGCACCCTCTGCCGAATCGCTG
81 Db T bSEVDVY G QK Y AP S AE S L
301  GGCCCCCCTCGCATGGGTCTTTCAGAAGCATCTACTCCCACTTTTGTCGACCAGAATGGC
1024 G P P R M G L S EASTWPTFVDQNG
361 GGTCCTCCAGGCTCACGCGAGCCGTACCCTGCGTGGACATCGGAAAGACAAATTCCCTTG
122z 6 P P G S R EPY P AWTSERQI1 P L
421  TCGAAGGAGGAGATTGAGGACATTTTTCTCGACCTGACCCAGAAGTTCGGCTTCCAACGA
141 S K EE 1 ED1 FLDULTQKF G F QR
481 GACTCCATGCGCAACATé‘TCGACTTCACCATGCAGCTGCTGGACAGTCGTGCCTCCCGC
161 b S MRNWMFDZFTMOQLULDSR A SR
541  ATGTCGCCAAATCAAGCCCTTCTCACGCTGCACGCAGACTACATCGGTGGTCAGCATGCC
181 M S P NQAL L TLHADY 11 GG Q H A
601  AACTACCGCAAGTGGTACTTCGCTGCGCAGCTTGACCTCGACGATGCAGTCGGGCACACA
201 N Y RKWYFAAQQLDULUDUDAVGHT
661 CAAAATCCTGGTCTGCAACGCCTGAAGTCGACGAAACGTGGTGGCCATAGGAACAATTCA
221 Q N P G L Q R L K STKIRGG HR N N S
721  GAGAAGTCGCTTAATAGTGCGATGGACCGATGGCGGCAGGCGATGAACAACATGAGCCAG
241 E K SLNSAMD I RWRIQAMN N M S Q
781  TATGATCGCATGCGCCAGATCGCGCTCTTTCTGCTGTGCTGGGGAGAAGCCGCACAGGTG
261 Y DR MROQI AL F L L CWGEAAZQ QV

841 CGGTTCGTGCCCGAGTGTCTCTGCTTCATCTTCAAGTGTGCGGATGATTATTATCGGTCG
281 R F Vv PECLTCZFI F KICADUDY Y R S
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CCGGAGTGTCAGAACAAGATCGATCCGGTGCCTGAGAGCTTGTACCTTCGTACCATCGTC
P ECOQNIKI DPVPESLYLURTIL1LV

AAGCCTTTGTATACGTTCATTCGGGACCAGGGATATGAGGTAGTCGATGGGAAGTTCGTC
K P LY TFI1 RDOQGYEVVDGK FV

CGCCGGGAGAAGGATCACGAGAGCATCATCGGTTATGACGACGTCAATCAGCTCTTCTGG

R R EKDHES 1T I 6 Y DUDVNOQLF W

TACCCGGAGGGCATTGCTCGTATTGTACTAACCGACAAaKCTCGGTTGGTTGATCTGCCG

Y P EGI AR I VL TDIKTRULVDTILUP

CCCGCGCAACGATTCATGAAGTTTGAGCGAATCGACTGGAACCGTGTGTTCTTCAAGACG
P A QRFWMIKFERTIT DWNI RV F F K T
TACTACGAGAAGCGATCGTTTGGACACCTGTTGGTCAACTTCAATCGGATCTGGGTCATT
Y YEKRSFGHLLVNUEFEFNRTILIWVI
CACATCGCCATGTACTGGTTCTATACGGCGTACAACTCGCCGACCATCTATAATGGGCAG
H1 A MY WFY TAYNZS®PTTI1 Y NG Q
AACTCTTCAGCGATGAGATGGAGTGCGACAGCTCTCGGTGGTGCGGTTGCGACAATAATT
N S S AMRWSATALGGAVAT 11
ATGATTGCCGCTACACTGGCCGAATTCTCGTACATCCCCACCACCTGGAACAACACTTCT
M1 A ATLAEZFSY I P TTW N N T S
CACCTTACCCGGCGTTTACTTTTCCTCATCGTCACGTTGGCTCTCACGGGTGGGCCGACA
H LTRWRWLLU FLIT VTLALTGGP T
ATCTATGTCGCGATCGCAGAGAACTCGTCACCTGGCGGGTCGTTGGCGCTCATCCTCGGT
Il Yy VA I A ENSSUPGG GSULA AL L G
ATTGTCCAGTTCTTCATCTCTGTCGTCGCCACTCTCCTCTTCGCCATTGTCCCATCAGGT
Il vVQ F F1 §SVVATULULUEFEFAI VP S G
CGTATGTTCGGTGATAGAGTTGCCGGCAAGTCGCGGAAGTACCTCGCCAGCCAGACCTTC
R M F G DRVAGIKSRKY L AS QT F
ACGGCGAGCTACCCGTCCCTTAAGGCTACCGCGCGCCTCGCTTCCGTGGCACTCTGGTTT
T A SY P SLKATARILASVALWFE
CTCGTCTTCGGCTGCAAGTTCACCGAGTCGTACTTCTTCCTCACGCTATCGTTCCAGGGT
L v F 6GCKFTESYFFULTUL S F QG
CCGATCCGCGTTATGGTGGGTATGAAAATCCAGAATTGCGGCGATAAATATTTCGGCAAT
P 1 RV MV G6GMIKT QNCGDK Y F G N
GCTCTCTGTCGGAATCAGGCCGCGTTCGCTCTCACGATCATGTACATCATGGACCTGGTG
AALCRNOOQAAFALTIT MY I M DL V
CTGTTCTTCCTGGATACGTTCTTGTGGTGGATTATCTGGAACACGGTGGCCAGCATCGCG
L F F L DT FLWWTI I WNTUVAIS 1A
CGCTCGTTCTACCTTGGATTATCGATCTGGACCCCATGGAAAGACATCTACACTCGTTTG
R S FYLGLSI1T WTU®PWI KD I Y TRL
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CCCAAGCGCATCTATGCGAAGTTGCTCGCTACTGCCGATATGGAAGCGAAGTATAAGCCC
P K R 1 YAKULULATAUDMMEAIKY K P
AAgETCTTGGTCTCGCAAATCTGGAACGCGATCATTATTTCCATGTACCGCGAGCACTTG
K v L VvV S QI WNWAIT1T 1 S MY R EH L
CTCTCCATTGACCATGTCCAGAAGTTGCTATATCATCAGGTAGACGTTGGCCAAGACGGC
L S 1 DHV Q K L LY HQV DV G Q D G
CGCCGCAGCCTGCGTGCTCCCCCGTTCTTTATTTCACAGAGCGACAAGGGGTTCAAGGGC
R R S LRAPWPZFUZFI1T S Q S D K G F K G
GAGTTCTTCACGCCCGGAAGCGAGGCGGAGCGCCGAATTTCGTTCTTCGCTCAATCACTC
EFFTPGSEAERRISFFAQS.L

ACAACTGCTGTTCCGGAGCCTCTACCTGTCGATGCTATGCCCACGTTCACCGTCCTGACG
T T AV PEPLPVDAMPTFTV LT

CCTCATTATAGCGAGAAaKTCCTTCTTTCATTGAGAGAGATCATTCGCGAAGAGGATCAG

AATACCCGAGTTACTCTCTTGGAATACCTCAAACAGCTGCACCCCGTCGAATGGGACAAT
N T RV T L L EY L KOQLHUPVEWTDN

TACCGTGTCGAGAACCCCGAGGTCGTTCAGCTCTTCGGCGGCAACACAGACAAGCTGGAG
Y RV ENPEVV QL F GG NTDKILE
CGCGAACTGGAACGCATGGCTCGTCGCAAATTCAAATTCGTCGTTTCGATGCAGCGTTAC
ROELERMARRKEKEVVSMQARY

TCCAAGTTCAACCGCGAGGAGCAAGAGAACGCCGAGTTTCTCCTTCGCGCTTATCCTGAT
S K F NREEUOQENAEIFILILIRAY PD



3181
1061
3241
1081
3301
1101
3361
1121
3421
1141
3481
1161
3541
1181
3601
1201
3661
1221
3721
1241
3781
1261
3841
1281
3901
1301
3961
1321
4021
1341
4081
1361
4141
1381
4201
1401
4261
1421

AACTACCTGGAGGAGTGTCTGAAGATCCGCAACGTGCTTGGCGAGTTCGAAGAGTACGCC
N Y L EETCLIKIRNWVILGEFEEYA

GTCTCCAGCCAGAGCCCTTACGCTCAGTGGGGTCACAAGGAATTCAAGAAGAACCCCGTC
vV § S QS P Y A QWGHIKEFKKNPV

CAGTACACTTCAAATGGTGTTTCTCTCGGTCCTACAGGATGCTATAACCTCCAACCTGTG
Q Y T S NGVSLGPTGCYNLOQPV

CTTGGCATGAGGACGCTCGTGATGCTACTCTATGTCACACTGACGTTGTGGACCGGTTGG
L GM R T L VML LY V TLTLWTG W
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CATCAATTCTCGTTCGCCGATTTCATTGTGGACTATAGGGAGTTCCTGCGTTGGATGAAT
HQFE S FADEFEILVDYREFLRWMN

CGCGGTAACTCGCGAGTGCACCAGAACTCGTGGATCGGTTACTGCCGTCTTTCACGTACC
R GN SR VHONSWI GY CRL SR T

GCTGTCCTGATGGTGGTTGCCTACATCTTTGTCAAGTCTTTCCCCGTCGACGCGAGAAAA
AV L MV V AY I FVKSFPVDARIK

CCCTACCCGAAGTTCGGTTCGTTCATGGCCTTCCTTGCTCACTCGTTGGGTGTCATCGGC
P YPKFGSFMAFLAUHSTULG GV 1 G
ACGATTGGTTTCTTTGAGTTCCTE‘GGTTCCTTGAGTTATGGAACGTTCCTCACGCAGTG
T I G F F EF L WFULETLWNVPH AWV
CTGGGTCTCATCGCCGTCATCTACATTCAACGAGCGATCAACAAGGTGCTCATTGCGGTC
L L I AV 1Y 1l QRAINIKWVLI AV
TTCCTGTCTCGGGAATTCAAGCACGACGAGACGAACCGCGCCTGGTGGACAGGAAAATGG
F L SREUFIKWHDETNRAWWTG K W
TACGGTCGCGGTCTGGGCTCGCACGCTATGTCCCAACCAGCGCGCGAGTTCATCGTGAAG
Y G R 6L GSHAMSOQZPAREF 1 VK
ATCATCGAGCTTTCGCTCTGGAGTTCAGATTTCCTCACTGGTCACTTCCTGCTGTTCATT
I 1 EL S L WS SDUEFULTGHE FL L F 1
TTGACCCCACCAATCCTCATACCTTACATTGATCGCGCTCATTCCATGATGCTG?%CTGG
L T P P11 L I PY I DRAHSMMML F W
TTACGTCCTTCGAAACAAATTCGTGCACCTCTGTACTCTATCAAACAGAAGCGGCAGCGC
L RPSKQI RAPULYS 1T KOQKR QR
CGCTGGATCGTCATCAAATACGGCACCGTCTACGTCCTATCCATTGCTTGCTTTGCTGCC
R w1 Vv I K'Y GTVY VL ST AT CTEFAA
CTGATTGCTCTTE%TCTCGTATTACGAGACGAGCTGCACTTCACGTGCGGCATCTGCCAG
L 1 AL PLVLRDEIWLWHZFTT CG GTI1 CQ
ACGATCTAG
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ATGGCTGCCCGACCCGGCTATGGTCTACAAAACCCGTTCGCTGGTGGGACTTCCCCATAC
M A ARPGYGLQNWPFAGSGTS P Y
GGTCCACCTTTGCGTCAGTATTCCAACGATTCCGACCCCGGCGATCCCTATAGTAGTCGT
G P P L R QY S N b S DbPGDPY S SR
AATGCCAGTAGTGTCCCTTTGACACAGGCTGGATACGATGGTCAATCCACTCTA%ETACA
N A S SV PLTOQAGYDGQSTUL ST
GCCAGCACCGACGATGTGAACGAATACGACCGCCATTATAGCGCATCTGTGGACTCACAC
AS TDDVNUEYDIRHY S A SV D S H
ATGAGTGGTAGCTCAAGCGCACACGCTCCTTACAACCCGTTCTCTGATATACCTGGCTCC
M S G S S S A HAPYNWPFSDI P G S
CATGAGCCGTATCCTGCTTGGTCGGCAGAGCGCCAGATACCCATGTCGACAGAAGAGATA
H EPYPAWSAEWROQI PM S TE E I
GAAGATATATTTCTGGATCTCGCGCAGAAATTTGGTTTCCAGAGGGATTCCATGCGGAAC
E DI F L DLAQIKFGFQRD S MRN
ATa%TCGACTTCCTCATGCATCTCCTCGATTCCCGAGCTTCGCGCATGACACCGAACCAA
M F DFLMMH$HLLDSRASIRMTPNAQ
GCTCTCCTCACTGTCCATGCTGATTATATTGGCGGTCAACACGCGAACTACCGCAAGTGG
ALLTVHADY 1T GG QHANYRKW
TACTTTGCAGCGCAACTCAACCTAGACGATGCAGTGGGACAGTCACAAAACCCCGGCCTT
Y FAAQLNULUDUDAYVGQS QNP G L
CAGCGCCTTCGTAGCGTCAAAGGCAAACTTAGCACAGCCAGCACGAAGTCACTTGATAGC
Q R LRSV K GIK L STASTIKS L D S
GCACTAAACAGATGGCGGAACGCCATGAACAACATGAGCCAGTATGACCGCCTGCGCCAG
AL NIRWRNAMN N M S Q Y D R L R Q
GTAGCACTTTACCTTCTGTGCTGGGCTGAAGCAGGCAACGTACGTTTTACCCCCGAATGT
V ALY L L CWAEAGNVI RIETUPEZC

CTGTGTTTCATCTTCAAGTGCGCAGACGACTACTACCGGAGTCCGGAGTGCCAGAACAGA
L CF I F K CADUDYYRSUPEZ CIOQNTR

GTGGATCCTGTTCCGGAGGGACTGTACCTGGAAGCCGTAATCAAGCCCATCTACAGGTTC
v b PV PEGLYLEAVI KP 1Y RF

ATGCGTGATCAGGGCTACGAAGTGGTTGAAGGGAAGTTCGTCAGAAGAGAAAAGGATCAC
M R DQGY EVVEGKFVRIREKDH

GATCAGATCATTGGTTACGACGACATTAACCAGCTATTCTGGTACCCCGAAGGAATTGCA
D QI I G YDDINOOLFWY P EG 1 A

AAGATTGTCCTGCAAGACAATACGCGGCTCATTGACATTCCACCCGCTCAACGTTTCACG
K 1 vL QDNTRULIT D11 PPAQRF T
AAATTCGGGAAGATTGCCTGGAATCGTGTGTTCTTCAAGACCTACTTCGAGAGGCGATCT
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K F GG K I AWNWRVFFKTYFERR S
ATCGCCCACCTTTTGGTCAACTTCAATCGTATCTGGATCTTACACGTCGCGGTATATTGG
Il AHL L VNUJFNWRI W I L HVAVYW
TTCTATACCGCCTTTAATTCACCGAAAGTGTATGCACCGTACAAGAAGGCAGCTCCTTCT
FYTAFNSZPIKVYAPY KIKAAUPS
GCGGCCATGACTTGGTCTGCGACGGCACTTGGCGGCGCGGTTGCTACCGCAATCATGATT
AAAMTWS ATALGGAV ATATILIMII
GCTGCGACACTGGCCGAGTTTGCCTACATCCCAACAACATGGAATAACGCGTCCCATCTT
AA T L AEFAY I P TTWN N A S H L
ACGACTAGGCTCATATTCTTAGTCATCGTCCTGGCGCTCACCGGAGGTCCCACCGTGTAT
T T R L I F L VI VLALTSGSGZPTVY
ATTGCCATGGTTAACGATTCGGCGTCGCACACACCGCTCATCGTCGGAATTGTACAGTTC
I A MV N b S ASHTW®PULI1I VG I V Q F
TTCGTTTCCGTCGTTGCCACGGTGGCCTTCGGTGTTATTCCATCTGGTCGCATGTTTGGT
FV SVV ATVAFGV I P S GRMF G
GATCGGGTCGCGGGCAAGTCGCGCAAATATATGGCATCGCAGACGTTCACAGCGTCCTAC
D RVAGIK SRIKYMASOQTE FEFTASY
CCTGGTTTGAGCGTTGCCGCCCGTTTGGGGTCTATCTCTCTATGGTCATTGGTCTTCGGC
P GL SVAARULSGS SI1T SL WS L V FG
TGCAAGTTTGTGGAATCATACTTCTTCTTGACGTCCTCTTTCAGTAGTCCCATTGCCGTG
c K FVESYFFLTSSFSSPI1 AV
ATGGCCCGCACAACGGTGCAAGGTTGTAGCGATAAGTTGTTCGGTACAGCCCTTTGTTCG
M ARTTV QG CSDI KL F GTATLC S
AATCAAGTGCCATTCGCGCTCGCAATCATGTACGTGATGGACCTAGTGCTGTTCTTCCTG
NQ VPFALAIMYVWMDIULVLFF L
GACACGTACCTCTGGTACATCATCTGGGTGGTGGTGTTTAGTGTCTCCCGCTCCTTCTAT
O T YLWY 1 I WVVVFSVS RS F Y
CTCGGTCTGTCGATTTGGACGCCCTGGAAAGAGGTATATACCAGGATGCCGAAGAGGATC
L 6L S I wWTZPWIKEVY TRMPIKRI
TACGCGAAGCTACTCGCTACTGCGGAGATGGAGATCAAATACAAACCGAAEETTCTTGTT
Y AK L L ATAEWMETI KY KP KV LV
TCTCAAGTATGGAATGCCATCATCATTTCCATGTACCGCGAACATCTTTTATCTATCCAC
S Q v wNAIIIIISMYREMHTLIULSI1H
CATGTGCAACGTCTCCTATATCATCAAGTTGATGGACCAGACGGTCGCCGTGTCCTTCGA
H VvV QRL LY HQVDGW®PDGIRRV LR
GCTCCTCCGTTCTTCACTCATAATAACGGCAACGAAAGTGACTTCTTCCCTCCAGGCGGC
AP P F F THNNG N E S D F F P P G G

GAGGCTGAACGTCGTATCTCCTTCTTTGCGTCATCCCTCACCACTGCGCTTCCCGATCCT
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TTGGCGGAGGAGTCGGAGACGTCAACGTTTGACGGCACTGGTACTACTAACGAGAAGTCA
L ANE E S ETSTFDGTG T TNE K S

TCCGGGATGATGAACTATGCCAAGGCCATCAAGCTGTTGTATCGCGTCGAGAACCCGCAG
S.EM M N Y A KA ILKLLYRVENPRQ
ATTGTGCAGCGGTTCGCCGGGAACACGGACAGACTCGAGCGTGAGCTGGAGCGTATGTCG
PLYQ R F AGNTDRLEREILERMS

AGGCGGAAGTTCAAGTTCACTGTGTCCATGCAGCGGTATGCCAAGTTCAACAAGGAGGAG
R R K F K FTWVSMOQIRYAKFNK E E

GGTACGATGACTCCGCGCGTTTTGGCTTGGATCGGCGGCAAGCTGCACTACGGTCACCCC
G T MTPRVLAWI GG K L HY G HP

GATTTCTTGAACGCGGCATTCATGGCCACGCGCGGTGGTGTCTCTAAGGCTCAGAAGGGT
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D FLNAAFMATIRG GG GUVS KAUOQIKG

AACTTCCAGACGAAACTGGGGACTGGTATGGGTGAGCAAATGCTTAGCAGAGAGTACTAC
N F Q T K L G T G MGEGEQMILSREYY

TATCTGGGTACCCAGTTACCCTTGGACCGTTTCCTCACCTTCTATTATGGACATCCTGGA
Y LG T QL P L DRFLTFY Y GHPG

CTCGAACGAGGCACAGGAAAGGCATTGATTCGTCTTGGAAAACATTTCCTATCCCTTTCT
L ERGT G KAL I R L G KHF L S L S

ACCATACTCTATTCCCGCTTCGCTGGTCCTAGTATCTATATGGGCATGCGCAACGTTCTT
T I LY SRFAGPSI YMGMRNVL

AAGAAACTCGGTCATCCTTCGGAGAAGTTATCTGGAGACGTCCCCCGCGCAAGGTGGAAA
K K L GGHP S EIKLSGDVZPRARWK

TATATGTTCGTGAAATCGTTCCCGAATCACCTCGGGCAACAGAATCCCAGTCCATTCATC
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Y M FVKSFPNHILGOQONPS P F I

ATGGCCGCACTTGCTCATTTCCTCGCCCTGTTCGGTCTTATCGCATTTTTCGAATTCTTE’

M A AL AHZFULALU FGL11 AFFE F F
TGGTTCCTCGAGCTGTGGGATGCGTCACACGCCGTTCTTGGGGCGATCTCCATCATCGCT
W F L E L WDASMHAVLGATILI S 1T 1A
ATCCAGCGCGCCATCCAGAAGATCCTGATAGCTGTCTTCCTGTCGCGGGAGTACAAGCAT
Il Q RA1 Q K 1 LI AV FULSIREY KH
GACGAGACGAATCGTGCCTGGTGGTCAGGTAAATGGTATGGACGGGGACTAGGCAATTCT
DETNRAWWSGIK WY GR G L G N S
GCTTTGTCGCAACCTGCGCGCGAGTATGTGGTGAAGATAGTTGAGATGTCTTTGTGGAGC
AL SQPAREYVV K1V EMSL WS
TCGGATTTCTTATTGGCACACATATTGTTGATTATCATGACGCCTCCTACCCTCATCCCC
S DFLLAHI1T LL I I M TZPZPTL I P
TTTGTCGACAAGCTGCATTCCACGATGATGF%CTGGTTACGACCATCCAAGCAGATACGA
F Vv DI KULHSTMMEFWILRWPS K Q I R
CCGCCACTTTTCTCAACGAAACAAAGACGGCAACGTCGTTGGATéETGGTGAAATACACC
P PLFST KA QWRIRQRRWI VYV K YT
TTCGTTTACATTGTAGTAGTGGCATGCCTCGCTGCGCTGATCGTGCTCS%TGCCCTCTTC
FVYyYy 1l vvVvVvVv ACLAALI VLPALF
CGAGATCGCATCACGTTTAACTGTACACTATGTCAGAATATCTAA

R DR I T F N c T L CQN T *
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Fig. S3: Biosynthetic gene clusters in the S. crispa genome.
The genes with predicted functions are: core biosynthetic genes (), additional biosynthetic genes
(@), transport-related genes (), regulatory genes () and other genes ().
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PO+

contig_000001F - Gene Cluster 4. Type = other. Location: 1226000 - 1279843 nt.

5 @GN ¢ D ) NN O b e @t

Query sequence
o— (1< D0 U AT <o o<

JH719409_c2: Dichomitus squalens LYAD-421 SS1 unplaced genomic scaffold DIC... (16% of genes show similarity)
< <) 4 —<—<—a <1

GL945481_c1: Serpula lacrymans var. lacrymans S7.3 unplaced genomic scaffol... (16% of genes show similarity)
— D << e o DD <

JH719501_c1: Dichomitus squalens LYAD-421 SS1 unplaced genomic scaffold DIC... (25% of genes show similarity)
<0 A D2 —

KN834816_cl: Gymnopus luxurians FD-317 M1 unplaced genomic scaffold GYMLUsc... (16% of genes show similarity)
— ] acaa o OO — s g oo o500

JH687383_c3: Stereum hirsutum FP-91666 SS1 unplaced genomic scaffold STEHISs... (16% of genes show similarity)
— Ao CIEm ¢ @ DD C3 < I < J—

contig_000002F - Gene Cluster 5. Type = terpene. Location: 1420916 - 1442540 nt.
P & G G = » » b »®

Query sequence

441w 0000

JH795879_c1: Dacryopinax sp. DIM-731 S51 chromosome Unknown DACRYscaffold 2... (9% of genes show similarity)
oo oo O > O D4-C14d

contig_000002F - Gene Cluster 6. Type = tlpks. Location: 1903728 - 1956364 nt.
O @d¢ o iEdeEEEEmm B (Deobhbes e



Query sequence

<K< 40035

KL198050_c1: Botryobasidium botryosum FD-172 SS1 unplaced genomic scaffold ... (13% of genes show similarity)
4G4 a 400 33043

HF935220_c1: Pyronema omphalodes CBS100304 genomic scaffold, Pcon v1 scaffo... (13% of genes show similarity)
o O A od <

BBXM01000059_c1: Neosartorya udagawae DNA, contig:Aud0059, strain: IFM 4697... (13% of genes show similarity)
+HOH—H—CammC-<10e0—C33—4D<aD< PO > E|b<4—C

JQGA01000189_c1: Penicillium italicum strain PHI-1 contigl380, whole genome... (13% of genes show similarity)
+—Da@-<J <1

FO904939_c1: Podospora anserina genomic DNA, chromosome 4, (13% of genes show similarity)
OG- DA< - -4 -

LFRFO1000021_c1: Tolypocladium ophioglossoides CBS 100239 scaffold 20, whol... (13% of genes show similarity)
OO0 > P OammE» I 0D D
A4 "

CUB33454_cl: Podospora anserina S mat+ genomic DNA chromosome 4, superconti... (13% of genes show similarity)

OO HEC<K-a- <

CH476603_c5: Aspergillus terreus NIH2624 scaffold 10 genomic scaffold, whol... (13% of genes show similarity)
CRORGRIGas @R | S S ESd P i I

DS231625_c1: Pyrenophora tritici-repentis Pt-1C-BFP supercontl.11 genomic s... {13% of genes show similarity)
IH—C—am -3

) , MYCTH 2308079 S
CP003006_c1: Myceliophthora thermophila ATCC 42464 chromosome 5, complete ... (13% of genes show similarity)

—<H— <D o DO DA <D -

contig_000002F - Gene Cluster 7. Type = terpene. Location: 2394718 - 2415961 nt.
B D@ G S . D D G

contig_000003F - Gene Cluster 8. Type = terpene. Location: 780278 - 801362 nt.
@Dy @ Iy Do @ o e

Query sequence

IO SO KA oI

KNB838600_cl: Laccaria amethystina LaAM-08-1 unplaced genomic scaffold K443s... (9% of genes show similarity)
— T < WD >< =< H>—C<a

LN679100_c2: Rhizoctonia solani AG-1 IB genome assembly 7/3/14, scaffold 7/... (9% of genes show similarity)
O DD—CCCHE HO >4 oA

AZST01000123_cl: Rhizoctonia solani 123E scf 123, whole genome shotgun sequ... (9% of genes show similarity)
< HA >y < o K

CYGV01001289_c1: Rhizoctonia solani genome assembly AG22I11B, scaffold RSOL... (9% of genes show similarity)
[ B S G s I ¢ H—>< HO— >4 GO AdAd

JATNO1000310_c3: Rhizoctonia solani AG-3 Rhs1AP strain AG-3 scf111914267115... (9% of genes show similarity)
— 3> < HEA A >— -]




contig_000003F - Gene Cluster 9. Type = terpene. Location: 1471027 - 1501332 nt.

@ EE ¢ &l B EeaEmeEyaE

contig_000003F - Gene Cluster 10. Type = terpene. Location: 1523295 - 1544372 nt.

contig_000004F - Gene Cluster 11. Type = other. Location: 2837290 - 2881205 nt.
—@{ P h@aE@EaE-d@) - @ @ omd aEm-h

Query sequence
—C OO T @ e | ID-< I

KE504137_cl: Fomitopsis pinicola FP-58527 SS1 unplaced genomic scaffold FOM... (30% of genes show similarity)
o< <Coea < 4l aEm 1< 1 >

HE797066_c1: Fibroporia radiculosa TFFH 294 genomic supercontigs, scaffold2... (30% of genes show similarity)
—C————1+—5—d - <3 4@ <0< S

contig_000005F - Gene Cluster 12. Type = indole. Location: 730480 - 752441 nt.
DD ¢ N e [ G-

contig_000005F - Gene Cluster 13. Type = terpene. Location: 1217614 - 1239213 nt.
&b D D G- - a

Query sequence

P—r o PCODaEa

CP007014_c5: Pseudomonas syringae CC1557, complete sequence. (4% of genes show similarity)
D EREID, @ (440 4E N O 4 ) G

v

contig_000005F - Gene Cluster 14. Type = other. Location: 1681418 - 1725375 nt.
—H— D G D & D aam ¢ e



Query sequence

N S DS SRS L S i NS G b by I

KN831775_c3: Hebeloma cylindrosporum h7 unplaced genomic scaffold scaffold ... (11% of genes show similarity)

=i Ol A Dat—da

KB469298_cl: Gloeophyllum trabeum ATCC 11539 unplaced genomic scaffold GLOT... (22% of genes show similarity)
a4 I D¢—<aml o DK

HE797113_c1: Fibroporia radiculosa TFFH 294 genomic supercontigs, scaffold4... (11% of genes show similarity)
a1 b

KNB17555_c2: Hypholoma sublateritium FD-334 S5-4 unplaced genomic scaffold ... (22% of genes show similarity)

> O-0ddeam < ey < KN-a-—<a—

JH930475_c4: Phanerochaete carnosa HHB-10118-sp unplaced genomic scaffold P... (16% of genes show similarity)
DDb— DD D3 D

KL142373_c2: Galerina marginata CBS 339.88 unplaced genomic scaffold GALMAs... (16% of genes show similarity)

LA b S D ISy o e e o e B o e o e D e

JH717977_c1: Fomitiporia mediterranea MF3/22 unplaced genomic scaffold FOMM... (16% of genes show similarity)

OO b omm
KB469298_c2: Gloeophyllum trabeum ATCC 11539 unplaced genomic scaffold GLOT... (22% of genes show similarity)
At ] — - ooy

KE504233_cl: Fomitopsis pinicola FP-58527 551 unplaced genomic scaffold FOM... (22% of genes show similarity)
oI o4 b 4P DK 4 = a4 aaahra

JH687550_c1: Punctularia strigosozonata HHB-11173 SS5 unplaced genomic sca... (16% of genes show similarity)
+ oo e < od-COaO O oo oab

contig_000006F - Gene Cluster 15. Type = terpene. Location: 344484 - 365726 nt.



Query sequence

4o ha- - O-Op<a

JH711787_cl1: Trametes versicolor FP-101664 SS51 unplaced genomic scaffold TR... (36% of genes show similarity)
—- - - C e @& O

JH719403_c1: Dichomitus squalens LYAD-421 S51 unplaced genomic scaffold DIC... (36% of genes show similarity)
—o—[= D ey I e rea<4aobaEEEmm—— S

KE504124_cl: Fomitopsis pinicola FP-58527 SS1 unplaced genomic scaffold FOM... (36% of genes show similarity)
— - FsaT- o@D

KB445793_cl: Ceriporiopsis subvermispora B unplaced genomic scaffold CERSUs... (36% of genes show similarity)
—_—Y e @& dadoEEm 1+

KN833715_c1: Pisolithus microcarpus 441 unplaced genomic scaffold scaffold ... (42% of genes show similarity)

—— o +¢+— oo aa ¢ aEaEaEm oo —

GL945435_c2: Serpula lacrymans var. lacrymans S7.9 unplaced genomic scaffol... (36% of genes show similarity)
b b o ons eare D> D@
¥ ¥

KNB840485_c1: Phlebiopsis gigantea 11061 1 CR5-6 unplaced genomic scaffold P... (36% of genes show similarity)
— - oOodadE < ammereahra O b-Em

KNB825553_c1: Paxillus rubicundulus Ve08.2h10 unplaced genomic scaffold scaf... (36% of genes show similarity)
e <<

KN819330_c2: Paxillus involutus ATCC 200175 unplaced genomic scaffold PAXIN... (36% of genes show similarity)
+—CCC3H o ome-eae- - EEmmm A/

KN835149_c1: Suillus luteus UH-Slu-Lm8-n1 unplaced genomic scaffold CY34sc... (36% of genes show similarity)
— O /T o EaEmmed dJEeEdEEEm D [IE-dT—

contig_000007F - Gene Cluster 16. Type = terpene. Location: 1818743 - 1839963 nt.
o 0 ¢l G B G D s

Query sequence

I—D—aamm-» 301

KE504208_c1: Fomitopsis pinicola FP-58527 SS1 unplaced genomic scaffold FOM... (33% of genes show similarity)
—ohrobam 14 p—<4—C

KN819326_cl: Paxillus involutus ATCC 200175 unplaced genomic scaffold PAXIN... (16% of genes show similarity)
Je = o — OG0 CCCaG——0a—0

DS547130_c1: Laccaria bicolor S238N-H82 LACBIscaffold 40 genomic scaffold, ... (16% of genes show similarity)
HCOHCoeO-O 4 >3- > 1<

KNB838569_cl: Laccaria amethystina LaAM-08-1 unplaced genomic scaffold K443s... (16% of genes show similarity)
o oM DDC oI oKD

KL142392_c2: Galerina marginata CBS 339.88 unplaced genomic scaffold GALMAs... (16% of genes show similarity)
P e I S ey B I 4 B o B B py Py NS HD

contig_000008F - Gene Cluster 17. Type = terpene. Location: 106419 - 130408 nt.
—D-a@a@ b L e - { I




contig_000008F - Gene Cluster 18. Type = other. Location: 882452 - 926420 nt.
— D@k D@ D D) b— WD B

Query sequence

r—{—as ppd oa&EE bbb KD

HE797113_c1: Fibroporia radiculosa TFFH 294 genomic supercontigs, scaffold4... (50% of genes show similarity)
< —a&aE-—

JHE687385_cl: Stereum hirsutum FP-91666 SS1 unplaced genomic scaffold STEHISs... (125% of genes show similarity)
— O o OO OO DpaeEr» o o

KB469298_c2: Gloeophyllum trabeum ATCC 11539 unplaced genomic scaffold GLOT... (125% of genes show similarity)
C-aad— Do o< b meam - oed— <

KB469298_c1: Gloeophyllum trabeum ATCC 11539 unplaced genomic scaffold GLOT... (75% of genes show similarity)
O - CaEm o o DA

KN837158_c1: Sphaerobolus stellatus SS14 unplaced genomic scaffold SPHSTsca... (50% of genes show similarity)
o= O O >4 < b

LAFY01004242_cl: Zymoseptoria brevis strain Zb18110 contig4283, whole genom... (50% of genes show similarity)
g 4o Car—

contig_000008F - Gene Cluster 19. Type = terpene. Location: 1136595 - 1159210 nt.
D N D D O D N D

Query sequence

KN824827_c1: Paxillus rubicundulus Ye08.2h10 unplaced genomic scaffold scaf... (47% of genes show similarity)
— - s < e T <

KN819324_c1: Paxillus involutus ATCC 200175 unplaced genomic scaffold PAXIN... (47% of genes show similarity)
O @ aayaa < o g

KN832566_c1: Plicaturopsis crispa FD-325 S5-3 unplaced genomic scaffold PLIL... (47% of genes show similarity)
— [>T oo Hm e PO @ < 1 >-C

KN831959_c2: Pisolithus tinctorius Marx 270 unplaced genomic scaffold scaff... (47% of genes show similarity)
— o< T e Ty o I—

GL945437_cl: Serpula lacrymans var. lacrymans 57.9 unplaced genomic scaffol... (47% of genes show similarity)
oD O~ T b < 4O =

KN839843_c2: Hydnomerulius pinastri MD-312 unplaced genomic scaffold scaffo... (29% of genes show similarity)
—( > > > 4@ >y < <

KN818241_c1: Amanita muscaria Koide BX008 unplaced genomic scaffold scaffol... (29% of genes show similarity)
— OO I o e @ o< WDKK H O -

JH795859_c1: Dacryopinax sp. DIM-731 S51 chromosome Unknown DACRYscaffold 5... (41% of genes show similarity)
(1 ——¢+O e < O o

GL541688_c1: Microbotryum lychnidis-dicicae p1Al1 Lamole unplaced genomic sc... (23% of genes show similarity)
oo << HE <

BABT02000150_c1: Mixia osmundae IAM 14324 DNA, contig00171, whole genome s... (17% of genes show similarity)
— < G K B SO o ) KK K >




contig_000008F - Gene Cluster 20. Type = terpene. Location: 1472478 - 1494300 nt.
DD N D eEEEE D

Query sequence

O - U

HE796993_c1: Fibroporia radiculosa TFFH 294 genomic supercontigs, scaffoldl... (25% of genes show similarity)
(O T T

KE504144_c1: Fomitopsis pinicola FP-58527 SS1 unplaced genomic scaffold FOM... (25% of genes show similarity)
— K+ o< (|

CCBP010000068_c1: Trametes cinnabarina BRFM137 WGS project CCBPO00000000 da... (25% of genes show similarity)
— T e a1 1 -

KB445794_c1: Ceriporiopsis subvermispora B unplaced genomic scaffold CERSUs... (25% of genes show similarity)
<< < K H << o e < %

KL197712_cl: Jaapia argillacea MUCL 33604 unplaced genomic scaffold JAAARsc... (16% of genes show similarity)
— b C W > e >—D 0D 3P 1

GL945483_cl: Serpula lacrymans var. lacrymans S7.3 unplaced genomic scaffol... (16% of genes show similarity)
—boa0a-Co—CGO—Omam — > O S ¢

GL945437_c2: Serpula lacrymans var. lacrymans 57.9 unplaced genomic scaffol... (16% of genes show similarity)

]/ OC O 0—O— a0 o1 o<——<C

KL198009_c1: Pleurotus ostreatus PC15 unplaced genomic scaffold scaffold 06... (16% of genes show similarity)
{00 ——T a0 /e o H S

JH711589_c1: Coniophora puteana RWD-64-598 552 unplaced genomic scaffold CO... (16% of genes show similarity)
(=" 4 ammm e o O o—O <O

KN823324_c1: Tulasnella calospora MUT 4182 unplaced genomic scaffold scaff... (16% of genes show similarity)
— > — > o1 b <34 40

contig_000011F - Gene Cluster 21. Type = other. Location: 351494 - 398797 nt.



Query sequence

— i} Ol T e T aam

HE797138_c1: Fibroporia radiculosa TFFH 294 genomic supercontigs, scaffold6... (57% of genes show similarity)

O d O @™ e T e
JH711791_c1: Trametes versicolor FP-101664 551 unplaced genomic scaffold TR... (50% of genes show similarity)

EEEm— RGN S e GBS S Sl pa L PR G s Sy R I

CCBP010000287_c1: Trametes cinnabarina BRFM137 WGS project CCEP0O00000000 da... (50% of genes show similarity)

——]O0— (a0 c@EEmiTm el oo

JH930471_cl: Phanerochaete carnosa HHB-10118-sp unplaced genomic scaffold P... (50% of genes show similarity)
E— G G el D p—CG— e @ <@ o
KN840462_c1: Phlebiopsis gigantea 11061 1 CR5-6 unplaced genomic scaffold P... (50% of genes show similarity)

— oSO O s e ey e o

KE504176_cl1: Fomitopsis pinicola FP-58527 SS1 unplaced genomic scaffold FOM... (35% of genes show similarity)

— > < b <D -aD <

KB445802_c1: Ceriporiopsis subvermispora B unplaced genomic scaffold CERSUs... (42% of genes show similarity)

— [ a3 H > H >
JH719402_c1: Dichomitus squalens LYAD-421 S51 unplaced genomic scaffold DIC... (42% of genes show similarity)

—OO o [ e o 1

KI925465_c1: Heterobasidion irregulare TC 32-1 unplaced genomic scaffold sc... (35% of genes show similarity)

— > X KOO - O <
KL197714_c1: Jaapia argillacea MUCL 33604 unplaced genomic scaffold JAAARs... (35% of genes show similarity)

— O o - o e

contig_000010F - Gene Cluster 22. Type = t1pks. Location: 885689 - 934146 nt.

M4 NN D S ( (4 @ om



Query sequence

DA o b I -3
KN817529_cl: Hypholoma sublateritium FD-334 55-4 unplaced genomic scaffold ... (8% of genes show similarity)

bb.
¥y

KN837133_c2: Sphaerobolus stellatus SS14 unplaced genomic scaffold SPHSTsca... (8% of genes show similarity)
L 4 P

KE504232_c1: Fomitopsis pinicola FP-58527 SS1 unplaced genomic scaffold FOM... (8% of genes show similarity)
PO oI 0 4HD

GL945492_cl1: Serpula lacrymans var. lacrymans 57.3 unplaced genomic scaffol... (8% of genes show similarity)
WO QD4

KES504161_c1: Fomitopsis pinicola FP-58527 S51 unplaced genomic scaffold FOM... (8% of genes show similarity)
oo« - Pb-a04

GL945446_c1: Serpula lacrymans var. lacrymans S7.9 unplaced genomic scaffol... (8% of genes show similarity)

4 < - b 4
N L ¥ -

JH711580_c4: Coniophora puteana RWD-64-598 552 unplaced genomic scaffold CO... (8% of genes show similarity)

JAOA01000001_c4: Mycobacterium kansasii 662 gmk662.contig.0, whole genome s... (12% of genes show similarity)

CP009483_c15: Mycobacterium kansasii 824, complete genome. (12% of genes show similarity)

DHEHHIETITKI A COBH— D<K Ty T DD b0 DA KKK

contig_000010F - Gene Cluster 23. Type = indole-nrps. Location: 1041798 - 1097259 nt.
(PPEE T @& DG ) O eaaadadd GG

10



Query sequence

o raae-ad o haeddd <

GL945485_c1: Serpula lacrymans var. lacrymans 57.3 unplaced genomic scaffol... (34% of genes show similarity)
+— o e CCORam a oo

GL945439_c1: Serpula lacrymans var. lacrymans 57.9 unplaced genomic scaffol... (34% of genes show similarity)
e CR-E@D-<a- PO
Al

KE384729_cl: Metarhizium anisopliae BRIP 53293 unplaced genomic scaffold Sc... (13% of genes show similarity)
—CCCHC-O- DA Al - o OO o410 —

KE385298_cl: Metarhizium anisopliae BRIP 53284 unplaced genomic scaffold Sc... (8% of genes show similarity)
— < Xaebkao a0 o4 oo oA o< g

JYKNO1000148_c1: Aspergillus ochraceoroseus strain SRRC1432 contig00044, wh... (8% of genes show similarity)
PT@A——KI—D—D—p0-

JZBS01001504_c1: Aspergillus rambellii strain SRRC1468 contig00293, whole g... (8% of genes show similarity)
L@ —=0

AY553235_cl: Leptosphaeria maculans HDX1 (HDX1), PKS1 (PKS1), and UVI-1h (U... (8% of genes show similarity)
— << O a@E- a4 oo =aa-a

FP929134_c1: Leptosphaeria maculans JN3 Im SuperContig 13 v2 genomic superc... (8% of genes show similarity)
T H D<K D<K OC————@ibt- O oAb KKl

HG792023_c1: Penicillium roqueforti FM164 genomic scaffold, ProgFM164509, w... (B% of genes show similarity)
—HH— O -@dc K- O A CO<-at - -0 -G o—

BBXMO01000161_cl1: Neosartorya udagawae DNA, contig:Aud0161, strain: IFM 469... (8% of genes show similarity)
o< D0 D@ 1<

contig_000012F - Gene Cluster 24. Type = terpene. Location: 174101 - 201152 nt.
oGl aEld— =B ¢ e b

11



Query sequence

ara a0 P
KE504142_cl: Fomitopsis pinicola FP-58527 S51 unplaced genomic scaffold FOM... (38% of genes show similarity)

—_— Ty er-aar O o C a0

HE797175_c1: Fibroporia radiculosa TFFH 294 genomic supercontigs, scaffoldl... (44% of genes show similarity)

E— N o B S N 4 W e U Sy S G sy 5y DA [ HD A o4 I SRR o {

JH711789_c1: Trametes versicolor FP-101664 551 unplaced genomic scaffold TR... (44% of genes show similarity)
————C—Ceasraar P e G ]
KN839840_c1: Hydnomerulius pinastri MD-312 unplaced genomic scaffold scaffo... (44% of genes show similarity)
HH OO o < PH——— B3 > { >
KI925457_c3: Heterobasidion irregulare TC 32-1 unplaced genomic scaffold sc... (38% of genes show similarity)

K1 o oahaae—e < 10T D031 oK F—
KB445804_c2: Ceriporiopsis subvermispora B unplaced genomic scaffold CERSUs... (33% of genes show similarity)

-_—t ] - O e oA EeOdaEE—

KB469307_c3: Gloeophyllum trabeum ATCC 11539 unplaced genomic scaffold GLOT... (44% of genes show similarity)

—a——Ce——1haar— P i oa oo aG—

JH930470_c1: Phanerochaete carnosa HHB-10118-sp unplaced genomic scaffold P... (38% of genes show similarity)
-_— 0Kk —CCraraar e 4 C
JH687380_c2: Stereum hirsutum FP-91666 SS1 unplaced genomic scaffold STEHIs... (38% of genes show similarity)

— G| D c— O O oy I GRN Pg Wy S I e G e

KNB32559_c3: Plicaturopsis crispa FD-325 S5-3 unplaced genomic scaffold PL... (33% of genes show similarity)

— N S e SN e e SO R Sy o I E o B B s B S

contig_000013F - Gene Cluster 25. Type = terpene. Location: 466945 - 488536 nt.

12



Query sequence

ey @ s

KN839859_c1: Hydnomerulius pinastri MD-312 unplaced genomic scaffold scaffo... (33% of genes show similarity)
—— ><Chrammm e v H oo

KN835223_c1: Suillus luteus UH-Slu-Lm8-n1 unplaced genomic scaffold CY34sca... (33% of genes show similarity)
— ¢« —e@Eamoa e oo ol

KN819335_c1: Paxillus involutus ATCC 200175 unplaced genomic scaffold PAXIN... (33% of genes show similarity)
b >y > >0

KN824867_c1: Paxillus rubicundulus Ve08.2h10 unplaced genomic scaffold scaf... (41% of genes show similarity)
+—L— HH T < HEh <1

KL198005_c1: Pleurotus ostreatus PC15 unplaced genomic scaffold scaffold 02... (33% of genes show similarity)
< <KW oI o1 o—@— e <

KN831945_c1: Pisolithus tinctorius Marx 270 unplaced genomic scaffold scaff... (41% of genes show similarity)
—_— o< 4@ a1 K

JH711792_cl: Trametes versicolor FP-101664 SS1 unplaced genomic scaffold TR... (25% of genes show similarity)
—_— <O @& <1

KN822004_cl: Scleroderma citrinum Foug A unplaced genomic scaffold scaffold... (41% of genes show similarity)
oo oCCC—oioaE < CobaEaEamm by H oA

KB445800_c4: Ceriporiopsis subvermispora B unplaced genomic scaffold CERSUs... (25% of genes show similarity)
sy o—@E s o

KN831770_c1: Hebeloma cylindrosporum h7 unplaced genomic scaffold scaffold... (33% of genes show similarity)
1 13— Do+ H4—< I

contig_000014F - Gene Cluster 26. Type = terpene. Location: 887958 - 909591 nt.
2 ap aam D B (¢ GeEEmmm———

Query sequence

D . 4 T4

KQ085920_c1: Schizopora paradoxa strain KUC8140 unplaced genomic scaffold S... (12% of genes show similarity)
—a—TC—C1——aG 3T -ar < H—

JH687764_cl: Auricularia subglabra TFB-10046 SS5 unplaced genomic scaffold ... (12% of genes show similarity)
ra o3¢0 OO1=—A >—{ > < I L N el

KL198004_c1: Pleurotus ostreatus PC15 unplaced genomic scaffold scaffold 01... (12% of genes show similarity)
———roar—err o>3ag—1——00 1 > o0 S

contig_000015F - Gene Cluster 27. Type = tlpks. Location: 462780 - 507320 nt.

— @ diE d DD D DDaE &

13



Query seguence

P4 oo 0HOAd

KN839868_cl: Hydnomerulius pinastri MD-312 unplaced genomic scaffold scaffo... (30% of genes show similarity)
O—+ Do O 0 @ 1T P (T e

KN819340_c1: Paxillus involutus ATCC 200175 unplaced genomic scaffold PAXIN... (13% of genes show similarity)

1 » P B HCa —

GL945432_c1: Serpula lacrymans var. lacrymans 57.9 unplaced genomic scaffol... (6% of genes show similarity)
S D B SEENE G L

GL945478_cl: Serpula lacrymans var. lacrymans S7.3 unplaced genomic scaffol... (6% of genes show similarity)
<O <<

JH687542_cl1: Punctularia strigosozonata HHB-11173 SS5 unplaced genomic scaf... (6% of genes show similarity)

¢4
KN837164_cl1: Sphaerobolus stellatus S514 unplaced genomic scaffold SPHSTsca... (10% of genes show similarity)
4 ¢ <1
Al Al ¥

HE797183_cl: Fibroporia radiculosa TFFH 294 genomic supercontigs, scaffoldl... (6% of genes show similarity)
oA <4< -+ 04«3 b

GL945445_c1: Serpula lacrymans var. lacrymans S7.9 unplaced genomic scaffol... (6% of genes show similarity)

CH-OC @< <K< D3

KB445800_c6: Ceriporiopsis subvermispora B unplaced genomic scaffold CERSUs... (6% of genes show similarity)

OO Ca- |- o Ao <

KL142386_cl: Galerina marginata CBS 339.88 unplaced genomic scaffold GALMA... (6% of genes show similarity)
DRPSPS MEERG GG e

contig_000016F - Gene Cluster 28. Type = other. Location: 119822 - 164105 nt.

EHE {0 B aEa- e @ ¢ a&am/e

Query sequence

B D D e e S e D e e G o D S

HE797003_c1: Fibroporia radiculosa TFFH 294 genomic supercontigs, scaffoldl... (27% of genes show similarity)
»d- o > .. - >

CYGV01001289_c2: Rhizoctonia solani genome assembly AG22I11B, scaffold RSOL... (18% of genes show similarity)
— (O Co<—aam O .. oo

LN679100_c1: Rhizoctonia solani AG-1 IB genome assembly 7/3/14, scaffold 7/... (18% of genes show similarity)
— (OO a0 e

AZST01000004_c1: Rhizoctonia solani 123E scf 4, whole genome shotgun sequen... (18% of genes show similarity)

— OO o—am - ToOd o .y < (DS G I I
e

JATNO1000286_c1: Rhizoctonia solani AG-3 Rhs1AP strain AG-3 scf111914267112... (18% of genes show similarity)

(i ><—am O ey <1 2 >

KK764654_c2: Rhizoctonia solani AG-8 WAC10335 unplaced genomic scaffold Sca... (18% of genes show similarity)
[ >IN a0 Ao

contig_000016F - Gene Cluster 29. Type = t1pks. Location: 567660 - 616617 nt.

14



Query sequence
—CC___—— 1B JdeE-d ey o e b

HE797070_c1: Fibroporia radiculosa TFFH 294 genomic supercontigs, scaffold2... (18% of genes show similarity)
= < <@l o oe—a

KN881928 c1: Fistulina hepatica ATCC 64428 unplaced genomic scaffold FISHEs... (27% of genes show similarity)
—_— <O -d-a .4 oo be

JH687776_cl: Auricularia subglabra TFB-10046 S55 unplaced genomic scaffold ... (18% of genes show similarity)
— <1 COo—@- A4

KB445800_c6: Ceriporiopsis subvermispora B unplaced genomic scaffold CERSUs... (18% of genes show similarity)
— = -aE@ O - <o D |

KN817529_c1: Hypholoma sublateritium FD-334 S5-4 unplaced genomic scaffold ... (18% of genes show similarity)
— O O <O s - Im o

JMCB01000034_cl1: Hyalangium minutum strain DSM 14724 contig 34, whole genom... (27% of genes show similarity)
| > [ D B - P EDD D b D G G G

AWS001000632_cl: Moniliophthora roreri MCA 2997 sctg 0147 0002, whole genom... (18% of genes show similarity)
> I o

KN832970_c1: Piloderma croceum F 1598 unplaced genomic scaffold scaffold 00... (18% of genes show similarity)
4D K- od < -

KI925467_c1: Heterobasidion irregulare TC 32-1 unplaced genomic scaffold sc... (18% of genes show similarity)
— I o o oEEms < H

AP011115_c19: Rhodococcus opacus B4 DNA, complete genome. (18% of genes show similarity)

contig_000016F - Gene Cluster 30. Type = tlpks. Location: 678964 - 727930 nt.

" a@Ead rdraaaEEmmm OO belm)eomsm
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Query sequence

OGO s a» O

JH687550_cl: Punctularia strigosozonata HHB-11173 SS5 unplaced genomic scaf... (12% of genes show similarity)
oo o nm-aam- o -0— -0y -} OO-D

KN835665_c1: Suillus luteus UH-Slu-Lm8-n1 unplaced genomic scaffold CY34sca... (8% of genes show similarity)
O <1

JH711580_c4: Coniophora puteana RWD-64-598 S52 unplaced genomic scaffold CO... (B% of genes show similarity)
C—0 i+ a0 anme 3 3 4P
GG698896_c3: Nectria haematococca mpVI 77-13-4 chromosome 1 genomic scaffol... (8% of genes show similarity)
T o -<1<1<Da<H
KB445800_c6: Ceriporiopsis subvermispora B unplaced genomic scaffold CERSUs... (8% of genes show similarity)
o GG ol -0 -ad
AWS001000569_c1: Moniliophthora roreri MCA 2997 sctg 0124 0001, whole genom... (8% of genes show similarity)
o< HCH- 0P
KE504239_cl: Fomitopsis pinicola FP-58527 S51 unplaced genomic scaffold FOM... (8% of genes show similarity)
30 Ot OO DO DO = o—3
HE797162_c1: Fibroporia radiculosa TFFH 294 genomic supercontigs, scaffold8... (8% of genes show similarity)
-
JH687776_cl: Auricularia subglabra TFB-10046 S55 unplaced genomic scaffold ... (8% of genes show similarity)
-t 4 p— <33 —4+Jd
KN881928_c1: Fistulina hepatica ATCC 64428 unplaced genomic scaffold FISHE... (8% of genes show similarity)
$4-T-K—P ammms C0Kt—bd
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Supplementary Fig. S5
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Table S1. Assembly statistics.

Contig total number 32

Contig size (bp) 39,020,349
Contig mean length (bp) 1,219,386
Contig maximum length (bp) 4,666,114
Contig minimum length (bp) 23,725
Contig L50 5

Contig N50 (bp) 3,179,637
Contig L.90 15

Contig N90 (bp) 1,017,009




Table S2. Gene model statistics.

Genes Total

Average Gene length (bp)
Gene Size (bp)

Transcripts Total

Average Transcripts length (bp)
Exons per genes

Protein Total

Average Protein length (bp)

13,157
1,669.3
17,446,980
13,157
1,326.1
5.7

13,157
441.0




Table S4. Resources of the other 25 fungi for OrthoMCL analysis

Abbreviation Species Downloading website

abis Agaricus bisporus http://genome.jgi.doe.gov/Agabi_varbisH97 2/Agabi_varbisH97 2.home.html
anig Aspergillus niger http://genome.jgi.doe.gov/Aspni_DSM_1/Aspni_DSM_1.home.html

ccin Coprinopsis cinerea http://www.broadinstitute.org/annotation/genome/coprinus_cinereus/MultiHome.html
cneg Cryptococcus neoformans http://www.broadinstitute.org/annotation/genome/cryptococcus_neoformans/MultiDownloads.html
cpar Cryphonectria parasitica http://genomeportal.jgi-psf.org/Crypa2/Crypa2.home.html

cput Coniophora puteana http://genome.jgi.doe.gov/Conpul/Conpul.home.html

dsqu Dichomitus squalens http://genome.jgi.doe.gov/Dicsql/Dicsgl.home.html

glux Gymnopus luxurians http://genome.jgi.doe.gov/Gymlul/Gymlul.home.html

gtra Gloeophyllum trabeum http://genome.jgi.doe.gov/Glotrl 1/Glotrl 1.home.html

Ibic Laccaria bicolor http://genome.jgi-psf.org/Lachi2/Lachi2.home.html

ledo Lentinula edodes http://legdb.chenlianfu.com/

mror Moniliophthora roreri http://www.nchi.nlm.nih.gov/Traces/wgs/?val=AWSO01

ncra Neurospora crassa http://www.broadinstitute.org/annotation/genome/neurospora/MultiDownloads.html
pchr Phanerochaete chrysosporium http://genome.jgi.doe.gov/Phchr2/Phchr2.home.html

post Pleurotus ostreatus http://genome.jgi-psf.org/PleosPC15 2/PleosPC15 2.home.html

ppla Postia placenta https://genome.jgi.doe.gov/PosplRSB12 1/PosplRSB12 1.home.html

psti Pichia stipitis http://genome.jqi-psf.org/Picst3/Picst3.home.html

scer Saccharomyces cerevisiae http://downloads.yeastgenome.org/sequence/S288C _reference/orf protein/

scom Schizophyllum commune http://genome.jgi-psf.org/Schco3/Schco3.home.html

slac Serpula lacrymans http://genome.jgi.doe.gov/SerlaS7_9_2/SerlaS7_9 2.home.html

snod Stagonospora nodorum http://genome.jgi.doe.gov/Stano2/Stano2.home.html

tree Trichoderma reeseli http://genome.jgi-psf.org/Trire2/Trire2.home.html

tver Trametes versicolor http://genome.jgi.doe.gov/Travel/Travel.home.html



http://genome.jgi.doe.gov/Agabi_varbisH97_2/Agabi_varbisH97_2.home.html
http://genome.jgi.doe.gov/Aspni_DSM_1/Aspni_DSM_1.home.html
http://www.broadinstitute.org/annotation/genome/coprinus_cinereus/MultiHome.html
http://www.broadinstitute.org/annotation/genome/cryptococcus_neoformans/MultiDownloads.html
http://genomeportal.jgi-psf.org/Crypa2/Crypa2.home.html
http://genome.jgi.doe.gov/Conpu1/Conpu1.home.html
http://genome.jgi.doe.gov/Dicsq1/Dicsq1.home.html
http://genome.jgi.doe.gov/Gymlu1/Gymlu1.home.html
http://genome.jgi.doe.gov/Glotr1_1/Glotr1_1.home.html
http://genome.jgi-psf.org/Lacbi2/Lacbi2.home.html
http://legdb.chenlianfu.com/
http://www.ncbi.nlm.nih.gov/Traces/wgs/?val=AWSO01
http://www.broadinstitute.org/annotation/genome/neurospora/MultiDownloads.html
http://genome.jgi.doe.gov/Phchr2/Phchr2.home.html
http://genome.jgi-psf.org/PleosPC15_2/PleosPC15_2.home.html
https://genome.jgi.doe.gov/PosplRSB12_1/PosplRSB12_1.home.html
http://genome.jgi-psf.org/Picst3/Picst3.home.html
http://downloads.yeastgenome.org/sequence/S288C_reference/orf_protein/
http://genome.jgi-psf.org/Schco3/Schco3.home.html
http://genome.jgi.doe.gov/SerlaS7_9_2/SerlaS7_9_2.home.html
http://genome.jgi.doe.gov/Stano2/Stano2.home.html
http://genome.jgi-psf.org/Trire2/Trire2.home.html
http://genome.jgi.doe.gov/Trave1/Trave1.home.html

umay

Ustilago maydis

http://www.broadinstitute.org/annotation/genome/ustilago maydis/Home.html

wvol

\olvariella volvacea

http://genome.jgi.doe.gov/\Volvol/Volvol.home.html



http://www.broadinstitute.org/annotation/genome/ustilago_maydis/Home.html
http://genome.jgi.doe.gov/Volvo1/Volvo1.home.html

Table S5. The loci of matA and matB genes.

Gene ID Scaffold Strand Start End Protein length (aa)
matA-related genes
HD1 evm_000000F|arrow.597.2 000000F|arrow - 1768661 1770872 665
HD2 evm_000000F|arrow.598 000000F|arrow + 1771134 1773073 595
mip evm_000000F|arrow.599 000000F|arrow - 1773895 1776400 776
matB genes
sc_prl evm_000009F|arrow.285 000009F|arrow + 807358 808999 456
SC_pr2 evm_000009F|arrow.286 000009F|arrow - 809633 811247 467
sc_ppl ppl 000009F|arrow - 812739 812882 48
sc_pr3 evm_000009F|arrow.287 000009F|arrow - 813657 815134 405
sc_prd evm_000009F|arrow.288 000009F|arrow + 815483 816973 412
sc_prb evm_000009F|arrow.289 000009F|arrow - 817406 818732 334
sc_pp2 pp2 000009F|arrow + 819334 819462 43
sc_pp3 evm_000009F|arrow.290 000009F|arrow + 821494 821676 61
SC_pr6 evm_000009F|arrow.293 000009F|arrow + 828813 830599 557
sc_pr7 evm_000009F|arrow.298 000009F|arrow + 844144 845807 466




Table S7. Identification of type I and type I B-glucan synthase genes in S. crispa.

S.crispagene  Gene ID Identity (matched nucleotide/all)

ScrFKS1 (Type 1)

EKM78523 79%(1415/1795)
XP_001878782 82%(1470/1794)
XP_001837755 79%(1417/1793)
XP_003031402 849%(1357/1623)
ADXO07311 80%(1372/1709)
EGO01123 82%(1466/1778)
EIWT79670 809%(1430/1783)
EIM87404 81%(1444/1789)
EIN14554 81%(1457/1788)
EKM57278 879%(1553/1788)
EMD36733 88%(1563/1785)
CCM04495 909%(1598/1784)
EIW53177 869%0(1543/1789)
EJF59836 87%(1552/1787)
EJD01928 809%(1352/1700)
EJU00969 77%(1387/1802)
ScrFKS2 (Type 1)
EJD05928 809%(1368/1702)
KJ187309 929%(1536/1666)
EMD38542 90%(1486/1644)
CCL99114 85%(1501/1759)
EKMb55441 849%(1483/1760)
EIW60373 89%(1470/1643)
EJF65840 88%(1450/1643)
EINO7381 83%(1370/1646)
EIW85198 819%(1430/1769)
EIM90013 829%(1437/1763)
XP_003035758 79%(1402/1767)
XP_001833273 79%(1403/1766)
XP_001875386 77%(1271/1648)

EKM82691

85%(1394/1644)




Table S8. List of biosynthetic gene clusters in the S. crispa genome.

contig_000000F - Gene Cluster 1.

contig_000000F - Gene Cluster 2.

contig_000001F - Gene Cluster 3.

contig_000001F - Gene Cluster 4.

contig_000002F - Gene Cluster 5.

contig_000002F - Gene Cluster 6.

contig_000002F - Gene Cluster 7.

contig_000003F - Gene Cluster 8.

contig_000003F - Gene Cluster 9.

contig_000003F - Gene Cluster 10.

contig_000004F - Gene Cluster 11.

contig_000005F - Gene Cluster 12.

contig_000005F - Gene Cluster 13.

contig_000005F - Gene Cluster 14.

contig_000006F - Gene Cluster 15.

contig_000007F - Gene Cluster 16.

contig_000008F - Gene Cluster 17.

contig_000008F - Gene Cluster 18.

contig_000008F - Gene Cluster 19.

contig_000008F - Gene Cluster 20.

Type = other. Location: 298010 - 342192 nt.

Type = other. Location: 2151671 - 2195752 nt.

Type = terpene. Location: 577100 - 598315 nt.

Type = other. Location: 1226000 - 1279843 nt.

Type = terpene. Location: 1420916 - 1442540 nt.

Type = tlpks. Location: 1903728 - 1956364 nt.

Type = terpene. Location: 2394718 - 2415961 nt.

Type = terpene. Location: 780278 - 801362 nt.

Type = terpene. Location: 1471027 - 1501332 nt.

Type = other. Location: 2837290 - 2881205 nt.

Type = indole. Location: 730480 - 752441 nt.

Type = other. Location: 1681418 - 1725375 nt.

Type = terpene. Location: 344484 - 365726 nt.

Type = terpene. Location: 106419 - 130408 nt.

Type = other. Location: 882452 - 926420 nt.

Type = terpene. Location: 1523295 - 1544372 nt.

Type = terpene. Location: 1217614 - 1239213 nt.

Type = terpene. Location: 1818743 - 1839963 nt.

Type = terpene. Location: 1136595 - 1159210 nt.

Type = terpene. Location: 1472478 - 1494300 nt.

Gene ID

SCP_0101000

SCP_0107660

SCP_0201800

SCP_0203810

SCP_0304660

SCP_0306490
SCP_0306480

SCP_0308030

SCP_0403040

SCP_0405790
SCP_0405760

SCP_0405960

SCP_0509750

SCP_0602770

SCP_0604400

SCP_0605700

SCP_0701300

SCP_0806170

SCP_0900460
SCP_0900450

SCP_0903030

SCP_0903760

SCP_0905140

Gene start

318009

2171670

587099

1245999

1430915

1932910
1923727

2404717

790277

1490111
1481026

1533294

2857289

740479

1227613

1701417

354483

1828742

119213
116418

902451

1146594

1482477

Gene end

322192

2175752

588315

1259843

1432540

1936364
1930460

2405961

791362

1491332
1482251

1534372

2861205

742441

1229213

1705375

355726

1829963

120408
117708

906420

1149210

1484300

Strand

Gene description EC number

SMCOG1002:AMP-dependent_synthetase_and_ligase

SMCOG1002:AMP-dependent_synthetase_and_ligase

SMCOG1052:Terpene_synthase/cyclase_metal-binding_domain_protein

SMCOG1002:AMP-dependent_synthetase_and_ligase

SMCOG1052:Terpene_synthase/cyclase_metal-binding_domain_protein

SMCOG1002:AMP-dependent_synthetase_and_ligase
SMCO0G1022:Beta-ketoacyl_synthase EC:3.1

SMCOG1052:Terpene_synthase/cyclase_metal-binding_domain_protein

SMCOG1052:Terpene_synthase/cyclase_metal-binding_domain_protein

TRI5 EC:4.2.3.6
TRI5 EC:4.2.3.6
TRI5 EC:4.2.3.6

SMCOG1002:AMP-dependent_synthetase_and_ligase

indole_PTase EC:2.5.1

SMCOG1052:Terpene_synthase/cyclase_metal-binding_domain_protein

SMCOG1002:AMP-dependent_synthetase_and_ligase

phytoene_synt EC:2

SMCOG1052:Terpene_synthase/cyclase_metal-binding_domain_protein

TRI5 EC:4.2.3.6
TRI5 EC:4.2.3.6

SMCOG1002:AMP-dependent_synthetase_and_ligase

terpene_cyclase EC:5.4

phytoene_synt EC:2.5.1.21



contig_000011F - Gene Cluster 21.

contig_000010F - Gene Cluster 22.

contig_000010F - Gene Cluster 23.

contig_000012F - Gene Cluster 24.

contig_000013F - Gene Cluster 25.

contig_000014F - Gene Cluster 26.

contig_000015F - Gene Cluster 27.

contig_000016F - Gene Cluster 28.

contig_000016F - Gene Cluster 29.

contig_000016F - Gene Cluster 30.

Type = other. Location: 351494 - 398797 nt.

Type = tlpks. Location: 885689 - 934146 nt.

Type = indole-nrps. Location: 1041798 - 1097259 nt.

Type = terpene. Location: 174101 - 201152 nt.

Type = terpene. Location: 466945 - 488536 nt.

Type = terpene. Location: 887958 - 909591 nt.

Type = tlpks. Location: 462780 - 507320 nt.

Type = other. Location: 119822 - 164105 nt.

Type = tlpks. Location: 567660 - 616617 nt.

Type = tlpks. Location: 678964 - 727930 nt.

SCP_1101170
SCP_1101190
SCP_1101230
SCP_1101200
SCP_1101160

SCP_1203090
SCP_1203670
SCP_1203620
SCP_1203640
SCP_1203600
SCP_1300670
SCP_1300680
SCP_1300650
SCP_1401670

SCP_1503070

SCP_1601610
SCP_1601690

SCP_1700600

SCP_1702150
SCP_1702140

SCP_1702470
SCP_1702560

365576
371493
385659
379431
363311

905688

1081255

1061797

1067899

1055515

190035

191672

184100

476944

897957

464481
482779

139821

598219
587659

678174
698963

368220
378797
387304
380563
364787

914146

1083237

1063417

1077259

1057744

191152

193134

185284

478536

899591

466711
487320

144105

599487
596617

680138
707930

SMCOG1002:AMP-dependent_synthetase_and_ligase
SMCOG1127:condensation_domain-containing_protein
SMCOG1010:NAD-dependent_epimerase/dehydratase
SMCOG1030:serine/threonine_protein_kinase
SMCOG1030:serine/threonine_protein_kinase

SMCOG1022:Beta-ketoacyl_synthase

SMCOG1034:cytochrome_P450

dmat
SMCOG1002:AMP-dependent_synthetase_and_ligase
SMCOG1034:cytochrome_P450

SMCOG1052:Terpene_synthase/cyclase_metal-binding_domain_protein

SMCOG1036:alpha/beta_hydrolase_fold_protein

SMCOG1052:Terpene_synthase/cyclase_metal-binding_domain_protein

SMCOG1052:Terpene_synthase/cyclase_metal-binding_domain_protein

SMCOG1052:Terpene_synthase/cyclase_metal-binding_domain_protein

SMCOG1034:cytochrome_P450
SMCOG1022:Beta-ketoacyl_synthase

SMCOG1002:AMP-dependent_synthetase_and_ligase

SMCOG1036:alpha/beta_hydrolase_fold_protein
SMCOG1022:Beta-ketoacyl_synthase

SMCOG: SMCOG1030 (serine/threonine protein kinase )

SMCOG1022:Beta-ketoacyl_synthase

EC:1.2.1.31
EC:1.1.1.145

EC:1.14
EC:25.1

EC:1.14

EC:2.3.1

EC:1.14
EC:3.1
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