Additional file 2. List of GH32 genes detected in fungal genomes. 
	Organism
	Classification
	No. of GH32 genes
	GH32 clade
	GH32 Accession no.
	Genome database
	Comments

	
	
	
	
	
	
	

	
	Phylum Ascomycota
	
	
	
	
	

	Alternaria brassicicola
	Pezizomycotina;Dothideomycetes 
	2
	7

9
	Contig5.802
Cont1.1852
	Washington Univ.
	

	Ascosphaera apis
	Pezizomycotina; Eurotiomycetes
	4
	1

5

5

5
	AARE010007882
AARE010064452
AARE01005240+51822AARE010019232
	USDA
	

	Ashbya gossypii
	Saccharomycotina;Saccharomycetes 
	1
	1
	NM2122121
	NCBI
	

	Aspergillus clavatus
	Pezizomycotina; Eurotiomycetes
	1
	1
	XP0012731811
	NCBI
	

	Aspergillus flavus
	Pezizomycotina; Eurotiomycetes 
	3
	1

7

8
	AAIH020002102
AAIH020000942
AAIH020000122
	TIGR 
	5’ truncated

	Aspergillus fumigatus
	Pezizomycotina; Eurotiomycetes 
	4
	1

2

4

8
	XP_7492601
XP_7482911
XP_7482861
XP_7475781
	NCBI
	

	Aspergillus nidulans
	Pezizomycotina; Eurotiomycetes 
	2
	2

8
	EAA610903
EAA591021
	NCBI
	Trimmed extra sequence

	Aspergillus niger
	Pezizomycotina; Eurotiomycetes 
	5
	2

4

7

8

8
	ABB596821
ABB596811
ABB596781
ABB596791
ABB596801
	NCBI
	

	Aspergillus oryzae
	Pezizomycotina; Eurotiomycetes 
	3
	1

7

8
	XP001823245 1
XP0018249251 XP0018229321
XP0018266604
	NCBI
	Excluded

	Aspergillus terreus
	Pezizomycotina; Eurotiomycetes 
	6
	1

5

7

7

8

9
	XP0012167761
XP0012100421
XP0012161001
XP0012141741
XP0012150381
XP0012186011
	NCBI
	

	Botryotinia fuckeliana
	Pezizomycotina; Leotiomycetes
	2
	1

4
	BC1G 10247.11
BC1G 16010.13
	Broad
	

	Candida guilliermondii
	Saccharomycotina; Saccharomycetes 
	1
	1
	PGUG 02777.11
	Broad
	

	Chaetomium globosum
	Pezizomycotina; Sordariomycetes
	1
	1
	CHGG 02287.11

CHGG 07684.14
	Broad
	Excluded

	Debaryomyces hansenii
	Saccharomycotina; Saccharomycetes 
	1
	1
	XP4615051
	NCBI
	

	Epichloë festucae††
	Pezizomycotina; Sordariomycetes
	2
	1

unique
	contig 2672
contig 1802
	Univ. of Kentucky
	

	Fusarium oxysporum f. sp.  lycopersici
	Pezizomycotina; Sordariomycetes 
	12
	1

2

3

4

4

5

6

6

7

8

8

8

-

-
	FOXG 03944.21
FOXG 11757.21
FOXG 11756.21
FOXG 15097.21
FOXG 17513.21
FOXG 04406.23
FOXG 17514.23
FOXG 14383.21
FOXG 03211.21
FOXG 17623.21
FOXG 09916.21
FOXG 17516.23

FOXG 14385.24
FOXG_15099.24
	Broad 
	5’ truncated

Excluded-Redundant

Excluded-Redundant

	Fusarium verticillioides
	Pezizomycotina; Sordariomycetes 
	7
	1

2

3

5

7

8

8
	FVEG 11933.33
FVEG 10083.31
FVEG 10082.31
FVEG 07525.33
FVEG 02083.31
FVEG 12976.33

FVEG 08584.31
	Broad
	

	Gibberella zeae
	Pezizomycotina; Sordariomycetes 
	5
	1

3

5

7

8
	EAA698791
EAA782361
EAA695893
EAA718921
EAA727351
	NCBI
	

	Kluyveromyces lactis
	Saccharomycotina; Saccharomycetes 
	1
	1
	XP4514561
	NCBI
	

	Kluyveromyces waltii
	Saccharomycotina; Saccharomycetes 
	1
	1
	AADM01000038+393
	NCBI
	Spanned 2 contigs

	Magnaporthe grisea
	Pezizomycotina; Sordariomycetes incertae sedis
	2
	1

9

-

-

-
	MGG 02507.51
MGG 05785.51 
MGG 07837.54
MGG 10748.54

MGG 10767.44
	Broad
	Excluded

Excluded

Excluded

	Mycosphaerella fijiensis
	Pezizomycotina; Dothideomycetes
	4
	1

5

8

9
	estExt Gw1.C301451
estExt Gw1.1.321.11
estExt Gw1.3.112.11
estExt Gw1.C603401
	JGI


	5’ truncated

	Mycosphaerella graminicola
	Pezizomycotina; Dothideomycetes 
	4
	1

7

8

9
	633731
389691
556451
428371
	JGI


	5’ truncated

	Nectria haematococca
	Pezizomycotina; Sordariomycetes 
	6
	5

6

7

8

8

8
	969481
1228431
777881
538581
411741
486041
	JGI
	

	Neosartorya fischeri
	Pezizomycotina; Eurotiomycetes
	3
	1

2

8
	NFIA 0335401
NFIA 0420501
NFIA 0515601
NF1A 0419804
	TIGR
	

	Neurospora crassa
	Pezizomycotina; Sordariomycetes 
	1
	6
	EAA320201
	NCBI
	

	Pyrenophora tritici-repentis
	Pezizomycotina; Dothideomycetes 
	3
	1

7

9
	PTRG_10925.11
PTRG_05210.11
PTRG_06364.11
	Broad
	

	Saccharomyces bayanus
	Saccharomycotina; Saccharomycetes 
	1
	1
	AACA010000152
	NCBI
	

	Saccharomyces cerevisiae
	Saccharomycotina; Saccharomycetes 
	1
	1
	CAF290761
	NCBI
	

	Saccharomyces kluyveri
	Saccharomycotina; Saccharomycetes 
	3
	1

1

1
	AACE030000072
AACE030000042
AACE030000022
	NCBI
	

	Saccharomyces kudriavzevii
	Saccharomycotina; Saccharomycetes 
	1
	1
	AACI020001302
	NCBI
	

	Saccharomyces mikatae
	Saccharomycotina; Saccharomycetes 
	1
	1
	AACH010002452
	NCBI
	2 identical seqs in genbank 1 in Broad

	Saccharomyces paradoxus
	Saccharomycotina; Saccharomycetes 
	1
	1
	AABY010000042
	NCBI
	

	Schizosaccharomyces japonicus
	Taphrinomycotina; Schizosaccharomycete
	1
	1
	AATM010001142
	NCBI
	

	Schizosaccharomyces pombe
	Taphrinomycotina; Schizosaccharomycetes
	2
	1

1
	NP5883001
NP5941681
	NCBI
	

	Sclerotinia sclerotiorum
	Pezizomycotina; Leotiomycetes 
	1
	1
	SS1G 07184.11
	Broad
	

	Stagonospora nodorum
	Pezizomycotina; Dothideomycetes
	4
	1

3

5

9
	SNOG 11049.11
SNOG 00610.11
SNOG 01192.11
SNOG 12253.11
	Broad
	

	Talaromyces stipitatus
	Pezizomycotina; Eurotiomycetes
	5
	2

2

4

8

8
	ABAS01000045.1a2
ABAS01000001.12
ABAS01000045.1b2
ABAS01000002.12
ABAS01000045.1c2
	NCBI
	

	Trichoderma atroviride
	Pezizomycotina; Sordariomycetes
	1
	8
	ABDG01000249.12
	NCBI
	

	Trichoderma virens
	Pezizomycotina; Sordariomycetes
	1
	8
	1119871
	JGI
	

	Vanderwaltozyma polyspora
	Saccharomycotina; Saccharomycetes
	2
	1

1
	XP0016422901
XP0016434801
	NCBI
	

	Verticillium dahliae
	Pezizomycotina; Sordariomycetes
	3
	6

8

9
	supercontig 42 

supercontig 102
supercontig 62
	Broad
	

	
	
	
	
	
	
	

	
	Phylum Basidiomycota
	
	
	
	
	

	Cryptococcus neoformans
	Agaricomycotina; Tremellomycetes
	1
	1
	XP5677751
	NCBI
	

	Puccinia graminis
	Pucciniomycotina; Pucciniomycetes
	2
	7

7
	AAWC010008612
AAWC010013932
	NCBI
	

	Sporobolomyces roseus†
	Pucciniomycotina; Microbotryomycetes
	1
	unique
	115051
	JGI
	

	Ustilago maydis
	Ustilaginomycotina; Ustilaginomycetes
	2
	1

8
	EAK823991
EAK845081
	NCBI
	

	
	
	
	
	
	
	

	
	Phylum Zygomycota
	
	
	
	
	

	Phycomyces blakesleeanus†
	Mucoromycotina; Mucorales
	1
	unique
	719171
	JGI
	

	
	
	
	
	
	
	

	
	Other Eukaryotes
	
	
	
	
	

	Arabidopsis thaliana
	
	8
	-

-

-

-

-

-

-

-
	NP_1879941
NP_5646761
NP_5664641
NP_1908281
NM_1291771
NP_5682541
NP_5647981
NP_5639011
	NCBI
	OUTGROUP SEQUENCES

	
	
	
	
	
	
	

	
	Bacteria
	
	
	
	
	

	Bacillus subtilis
	
	3
	
	NP3905811
AF2349921
NP_3913261
	NCBI
	

	Escherichia coli
	
	2
	
	YP_6702821
YP_6706431
	NCBI
	Gene number varies among strains of E. coli


GH32 gene number detected per fungal genome, the clade that each detected GH32 gene belonged to (Group number listed in Figure 3), and the Accession number or unique identifier corresponding to each GH32 gene sequence is listed.
1 Amino acid sequence predicted by model and retrieved by protein-protein blast. 

2Amino acid sequence predicted manually.  

3Either incorrect protein model prediction of amino acid sequence or complete sequence located in 2 different contigs and manually edited.

4Sequence similar to GH32 genes but were excluded from analysis because they were either: (1) unalignable to other sequences; (2) suspected of having incorrectable errors in protein prediction; (3) multiple model predictions for the same sequence.
†Unique sequence that does not belong to any designated clade.

