SUPPLEMENTARY MATERIAL

Table S1. Primers used in this study

Primer name Sequence (5'-3')2
AbLOX-F1 ATGCCTCGCCCTCAACAATTC
AbLOX-R1 CTCGCAATCTGAATCTGAGTCTACC
AbLOX-F CATGCCATGGGC ATGCCTCGCCCTCAACAATTC
AbLOX-R AAGGAAAAAAGCGGCCGCCTCGCAATCTGAATCTGAG
AbLDS1-F1 ATGTCCCACTTGACAAATCTAC
AbLDS1-OL-R CCCATAACTTCAATCGCCTTC
AbLDS1-OL-F GAAGGCGATTGAAGTTATGGG
AbLDS1-R1 TTACACTTTCACCTGCAACTG
AbLDS1-F GGGTACCCTCGAGGGATCCGAATTCATGTCCCACTTGACAAATCTACTTCT
AbLDS1-R TTTAAGCAGAGATTACCTATCTAGATTACACTTTCACCTGCAAC
AbLDS2-F1 ATGTCCAAGAGGCTCTCTGG
AbLDS2-OL-R CAGGATGGCACGACTAATGG
AbLDS2-OL-F CCATTAGTCGTGCCATCCTG
AbLDS2-R1 AGCATCATACTGAATGGTAAGAGAC
AbLDS2-F TGGTGGTATCGAAGGTAGGCATATGATGTCCAAGAGGCTCTCTGGTATC
AbLDS2-R TTTAAGCAGAGATTACCTATCTAGAAGCATCATACTGAATGG
AbHPL-F1 ATGGTCCTTGACGTTCACGCT
AbHPL-R1 TCATGCTTGCGCACGAGG
AbHPL-F GGAATTCCATATGGTCCTTGACGTTCACGCT
AbHPL-R CCCGCGGCCGCTCATGCTTGCGCACGAGG

HRasAbLOX-F

HRasAbLOX-R

ACACAACAACTTATCACTAGTCTCGCAATCTGAATCTGAGTCTACC
TGCATGCCAATTCTAGAGGGCCCCCTCGCCCTCAACAATTCATT



Hyg-F
Hyg-R
asAbLOX-F
asAbLOX-R
Ef1a-F
Ef1a-R
RT-LOX-F

RT-LOX-R

CTTCTGCGGGCGATTTGTG
TCGTTATGTTTATCGGCACTTT
CTCGCAATCTGAATCTGAGTCTACC
CCTCGCCCTCAACAATTCATT
AACAAGGTTCCCCTGGTGAC
CGGGTGATTGAGGACGATG
AGCTCCGAGCGACTGTTGGC
GGGTGCGTTTGATCTCGTCA

2 talic letters show homology arm sequence
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Figure S1. The amino acid sequence identify between AbLOX in Agaricus bisporus H97

and Cop4 in Coprinus cinereus. AbLOX, putative lipoxygenase in A. bisporus H97 (NCBI
accession number XP_006459300); Cop4, linoleate 10R-lipoxygenase Cop4 (NCBI

accession number XP_001836356).



N
AnPpoA [ 1081 aa
AnPpoC I 1117 a2
AlPpoC I 4@ 1110 aa
ImLOX1 I 4 1050 aa
ABLDS1 I . 1086 aa
A4bLDS2 - 1020 aa
B AnPpoA SIIIHDLFQ LKDYVRTIL FNVVYRWHACIS
AnPpoC SLIIHDIFQ LYDYLRTIV FNLAYRWHSAIS
AlPpoC SLVIHDIFQ LYDYLRTIV FNLAYRWHSAIS
TmLOX1 ALVIHTVFR FSDYFSCIL FNCLYRWHATTS
APLDS1 DLITHCIFN LGDYVGAIL FNLLYRWHTTLS
AbLDS2 ALVIHSVFR FSDYFSAIL FNCLYRWHATTS
C
AnPpoA -————-——- NLYAHF--GFGPHKCLGLDLC
AnPpoC  -————-——- ESYLNY--GIGSQIGLGKDAT
AlPpoC  ——————-—- ESYLHY--GLGPQSGLGKDAT
TmLOX1 GTKGYLSVDGLFVHL--GEMT-————————
ABLDS] -—-—-- HDQGIWSPYQEGMMTPKFF-———-
APLDS2 ————————- TSACIF--GDGPLRFLGETLT

Figure S2. Domain structure and catalytic active site of the putative heme dioxygenase
from Agaricus bisporus H97 and other selected fungi. A, Domain structure. Solid red box
shows the heme peroxidase/dioxygenase domain; solid blue box shows the
heme-thiolate domain with isomerization activity; solid light blue box shows the
heme-thiolate domain without isomerization activity. B, Bold red letters show the
conserved amino acid residues in the active site, bold purple letters show non-conserved
amino acid residues in the active site. C, Heme-thiolate domain amino acid sequence
alignment. Bold red letters show amino acid residues that are conserved in the
catalytically active site. AbLDS1, linoleate diol synthase 1 in A. bisporus H97 (NCBI
accession number XP_006456120); AbLDS2, linoleate diol synthase 2 in A. bisporus

H97 (NCBI accession number XP_006461894); AnPpoA, Aspergillus nidulans PpoA



(NCBI accession number AAR88626); AnPpoC, As. nidulans PpoC (NCBI accession
number AAT36614); AIPpoC, As. luchuensis PpoC (NCBI accession number GAT23542);

TmLOX1, Tricholoma matsutake lipoxygenase 1 (NCBI accession number KAF8239383).



TmHPL SIWKHS SLSAFIPSSTS PPL SEFLNIT] L F S 60
AbPHPL  iGrvpl————— DVHAALNV ———AV FQUIG 52
ImHPL [N&s} 'If S : GYIRKOQWDSGPLSBVSVENIFIVMASSNBY ARKT
AbHPL G S ﬁET\ [EGY@KOQWDSGPL: -.’V SVFNIFIVMASSN®YARKT

TmHPL SIL T S BLETR SEIM{IPIEENT 180
AbHPL LVI T IFLETR LGLQDSV. 172
ImHPL [S5F ASKE SAPQT] L IN 240
AbHPL  |43ly D DPSAK TVE IN 05 232
VISP T VI FPTITL PGT KV YIWA TQARKESN AL A\ P | LIS 300
AbHPL NFP G YIRATQARK)NY ALRS IFAMARGEHL P S 292
TmHPL D FSFLEASQDARSSRVIYGFQHLADHP)N IR 360
AbHPL VIYESELFASQDAKSSEVI YGFQHLADHPA 352
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TmHPL D S PKIET G 4 ‘T AR 480
ABHPL SEI SIS O Y TV g AR 472

ImHPL @ TisID IBAVET TAT LFPKDGCRLRLS PRINOISES 519
AbHPL W E T @2VET IATLFPKDGCRLRLS PREOKSS 510

Figure S3. The amino acid sequence identify between AbHPL in Agaricus bisporus H97
and TmHPL in Tricholoma matsutake. AbHPL, putative fatty acid hydroperoxide lyase in
A. bisporus H97 (NCBI accession number XP_006454582); TmHPL, fatty acid

hydroperoxide lyase in T. matsutake (NCBI accession number KAF8221779).
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Figure S4. Protein purification of the putative enzymes involved in 1-octen-3-ol
biosynthesis by nickel ion affinity chromatography column. (A) AbLOX. Lane 1 and 2,
elution with 100 and 150 mM imidazole. (B) AbLDS1. Lane 1 and 2, elution with 100 and
150 mM imidazole. (C) AbLDS2. Lane 1 and 2, elution with 20 and 100 mM imidazole. (D)

AbHPL. Lane 1 and 2, elution with 100 and 150 mM imidazole.
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Figure S5 Mass spectrum of 1-octen-3-ol from the enzymatic linoleic acid reaction by

AbLOX+AbHPL
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