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Table S1. HMMER prediction of the main domains in GH18 sequences.

Id Length HMMER
LysM CR GHI8 CBM__| Pept M508 P-E

1 | KAJ6787801.1 336 33-313

2 | KAJ6781922.1 445 30-317 | 415-441

3 DAA05865 | 392 31-307 | 360-388

4 | KAJ6780968.1 757 31-312 | 378-405 | 529-732

5 | KAJI6788767.1 324 38-310

6 | KAJ6787922.1 315 30-253

7 | KAJ6780669.1 423 137-380

8 | KAJ6780036.1 330 24-312




9 | KAJ6780631.1 348 13-289
10 | KAJ6787472.1 365 42-298
11 | KAJ6779939.1 369 21-352
12 | KAJ6782108.1 363 1-335
13 | KAJ6782480.1 392 22-380
14 | KAJ6785755.1 574 31-338
15 DAAO05854 492 100-451
16 | KAJ6782844.1 540 157-501
17 | KAJ6786186.1 394 4-349
18 | KAJ6783291.1 428 42-388
19 | KAJ6787487.1 423 39-383
20 | KAJ6785998.1 1832 141-187 | 202-541
21 | KAJ6779834.1 532 153-493
22 DAAO05857 1533 308-355 520-848
23 | KAJ6783597.1 742 15-358
24 | KAJ6781350.1 671 86-435
25 | KAJ6786554.1 1495 496-844 1380-1481
26 | KAJ6789350.1 754 152-343
27 | KAJ6787215.1 1373 403-445 606-949
28 | KAJ6784990.1 1418 349-396 | 411-476 | 490-841
29 | KAJ6784672.1 1279 295-337 | 420-486 | 501-852

Legend (Pfam IDs are reported in brackets): LysM=LysM domain (PF01476); C-R=Chitin
recognition protein (PF00187); GH18=Glycosyl hydrolases family 18 (PF00704); CBM= Fungal
cellulose binding domain (PF00734); Pept M508= Peptidase M50B-like (PF13398); P-E=Pathogen
effector; putative necrosis-inducing factor (PF14856).

Table S2. HMMER prediction of the main domains in GH3 sequences

Id Length HMMER
WSC GH3-N GH3-C AT F-IIT

1 KFG78085 909 28-357

2 | KAJ6788372.1 932 21-350

3 AGC24356 858 8-336 552-655

4 | KAJ6789110.1 539 6-330

5 | KAJ6787877.1 370 32-364

6 | KAJ6782998.1 369 47-366

7 | KAJ6785893.1 870 32-113 169-461 499-724

8 | KAJ6786934.1 830 5-277 312-703 736-808

9 | KAJ6780833.1 760 46-324 369-634 681-747
10 | KAJ6787866.1 802 55-341 388-659 717-791
11 | KAJ6786079.1 777 85-334 382-642 700-766
12 | KAJ6785739.1 893 54-358 419-672 796-870
13 | KAJ6782204.1 948 166-420 | 485-751 868-939
14 KFG84234 879 85-354 414-673
15 | KAJ6788989.1 883 97-356 416-677 804-873

Legend (Pfam IDs are reported in brackets): WSC=WSC domain for carbohydrate binding
(PF01822); GH3-N=Glycosyl Hydrolase family 3 N-terminal domain (PF00933); GH3-C=Glycosyl
Hydrolase family 3 C-terminal domain (PF01915); AT=Acetyl Transferase (GNAT) family
(PF00583); F-III=Fibronectin type IlI-like domain (PF14310).



Table S3. HMMER prediction of the main domains in GH20 sequences

Id Length HMMER
GH20-2 B-AH GH20 B-AG
1 | KAJ6784096.1 848 157-304 307-638
2 | KAJ6785798.1 741 32-167 170-339
3 | KAJ6780494.1 661 48-191 197-508
4 | KAJ6785933.1 514 23-92 97-448
5 KFG80340 620 27-171 193-564
6 | KAJ6783033.1 633 28-184 207-577
7 | KAJ6780076.1 577 16-163 188-528
8 | KAJ6789215.1 751 204-335 | 360-628
9 | KAJ6787434.1 574 20-161 186-526
10 KFG85702 579 21-166 191-530
11 | KAJ6780083.1 579 19-165 190-529

Legend (Pfam IDs are reported in brackets):

GH20-2=Glycosyl Hydrolase family 20 domain 2
(PF02838); B-AH=beta acetyl hexoaminidase like (PF14845); GH20=Glycosyl Hydrolase family 20

catalytic domain (PF00728); B-AG=beta-N-acetylglucosaminidase (PF07555).

Table S4. HMMER prediction of the main domains in GH75 sequences

Legend (Pfam IDs are reported in brackets): GH75=Fungal chitosanase of glycosyl hydrolase group

Id Length HMMER
GH75 A-L
1 | KAJ6785337.1 1093 667-836 | 877-1092
2 | KAJ6783761.1 252 80-249
3 | KAJ6781651.1 299 82-251
4 BAA12799 304 82-254
5 | KAJ6788818.1 300 81-253
6 | KAJ6786595.1 273 52-234
7 ADG96019 304 100-244
8 | KAJ6781485.1 256 105-249
9 AA041660 238 72-235
10 | KAJ6783315.1 232 70-231
11 | KAJ6787168.1 234 70-231
12 ABY77913 217 53-214

75 (PF07335); A-L=Alginate Lyase (PF08787).




Table S5. Summary of the Phyre2 analysis for the GH3 sequences of A. album

GH3 sequence | Model | Enzyme Cnf | Cvr |Id | Organism

KAJ6786934.1 | 3ACO | B-glucosidase 100 |97 |49 | Kluyveromyces marxianus
KAJ6780833.1 | 411D “ “ 100 |94 |47 | Aspergillus aculeatus
KAJ6788989.1 | SNBS | “ “ 100 |95 |62 | Neurospora crassa
KAJ6788372.1 | 4ZM6 | B-N-acetylglucosaminidase 100 | 89 |30 | Rhizomucor miehei CAU432
KAJ6782204.1 | 411D B-glucosidase 100 | 85 |46 | Aspergillus aculeatus
KAJ6785739.1 14D0J | “ “ 100 |91 |42 | Rasamsonia emersonii
KAJ6787866.1 e « “« 100 |91 45 “ “

KAJ6785893.1 | 7VC7 | B-xylosidase 100 | 84 |51 | Phanerochaete chrysosporium
KAJ6787877.1 | 6K5J | B-N-acetylglucosaminidase 100 | 88 | 31 | Paenibacillus sp. str. fpu-7
KAJ6789110.1 | 4ZM6 | < “ 100 |94 |39 | Rhizomucor miehei CAU432
KAJ6782998.1 | 6K5J | “ “ 100 | 88 | 31 | Paenibacillus sp. str. fpu-7
KAJ6786079.1 | 4D0J | B-glucosidase 100 |93 |43 | Rasamsonia emersonii

Model = PDB model; Cnf=confidence (%); Cvr=coverage (%)

Table S6. Summary of the Phyre2 analysis for the GH20 sequences of A. album

GH20 sequence | Model | Enzyme Cnf | Cvr | Id | Organism

KAJ6780076.1 3NSN | B-N-acetylglucosaminidase 100 | 90 31 | Ostrinia furnacalis
KAJ6780083.1 o« « “ 100 | 90 31 | “

KAJ6785933.1 3RCN | “ “ 100 | 93 48 | Paenarthrobacter aurescens
KAJ6783033.1 50AR | “ “ 100 | 79 67 | Aspergillus oryzae
KAJ6780494.1 6PV5 | GH84 Hydrolase 100 | 83 | 32 | Clostridium perfringens
KAJ6787434.1 3NSN | B-N-acetylglucosaminidase 100 | 91 33 | Ostrinia furnacalis
KAJ6784096.1 6JQF | “ “ 100 | 72 24 | Akkermansia muciniphila
KAJ6785798.1 o« «“ « 100 | 82 25 | “ “

KAJ6789215.1 3ILMY | ¢ “ 100 | 62 30 | Homo sapiens

Model = PDB model; Cnf = confidence (%); Cvr = coverage (%); Id = identity (%)
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KAJ6T784672.1 e e e 1279
KAJ6781350.1 = e e e 671
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KAJ6785998.1 TMKTQTDRIGVVLDALDTTLLKANTPAGYTAWEKQDLKDEWHKYMKGQYTTMQSKTRGLV 1771
KAJ6779834.1 e e 532
KAJ6783597.1 e e e 742
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KAJ6779834.1 = e 532
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KAJ6779834.1 - 532

KAJ6783597.1 - 742
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KAJ6784672.1 - 1279

KAJ6781350.1 - 671
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Fig. S1. Clustal alignment of 4. album GH18 chitinases. The alignment of the 26 4. album
sequences and the three H. jecorina sequences (DAAO05865, DAA05854, DAAO05857) was
subdivided for the subgroups A, B and C (see Figure 1) in order to better indicate the specificities of
the three subgroups. Boxed sequences correspond to the conserved motif DXXDXDXE, typical of
GHI18 sequences. Yellow highlighted C’s (in the B sequences) correspond to C residues 46, 93, 185
and 214 in hevamine (P23472), a lysozyme/chitinase identified in rubber tree (Hevea brasiliensis).
Green highlighted sequences in A and C groups indicate the typical extra o/f region of about 70
amino acids described in plant and fungal Class V chitinases (Taira, 2009, Kamerewerd 2011).
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Figure S2
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Figure S2. Clustal alignment of A. album GH3 enzymes. The twelve sequences were aligned
together with the GH3 [B-N-acetylhexosaminidases identified in R. miehei (AGC24356) and M.
anisopliae (KFG78085) and with one M. anisopliae GH3 B-glucosidases (KFG84234). Boxed
sequences correspond to the conserved motif KHF(I)PGH(L)GXXXXDS(T)H, typical of GH3 sequences.
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Figure S3
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Figure S3. Clustal alignment of 4. album GH20 enzymes. The nine sequences were aligned
together with the GH20 B-N-acetylhexosaminidases identified in M. anisopliae (KFG803409 and
KFG85702). Boxed sequences correspond to the conserved motif HN)XGA(C/G/M)DEA(I/L/V/Y),
typical of GH20 sequences.
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CANDPS--GQGETAFKSDVKKF--GISDLDANIHPYVVEGNED---HSPKFKPQSHGMQP 141
CANDPS--GQGETAFKSDVKKF--GISDLDANIHPYVVEFGNED---HSPKFKPQSHGMQP 141
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CANDPS--GQSMTAFMDTVKQY--GISDLDANIHPYVVEGNSG---SSPTFDPQQYGMQP 145
CANDPS--GQGQTSFVDTVSTF--GIQDLDANLHSYVVFGNEG---DSPSFSPQONHGVQP 136
CANDPS--GQGQTAFKDDVKKY--GIPDLDANLHPYVVFGNEE---HSPSFDPEAHGMER 119
CANDPS--GQGETSFKDTVKTY--GIPDLDANVHPYIVFGNEG---ASPSFNPQAHGIKP 136
CDSSGD--TQPDTAFKDQVKS-DYGIPDLRADIHPYVVLGNYGDY--SPTFDPEHVGIKP 153
CDASTD--TQDTTAIRWVIEGYDVGISDLNPHEHSEFVVFGNSGTRPGWKTFSPRDVGVEP 126
CGSSGD--TQSITSFQGTVQGYGTGQKDLDAFIHPYVVFGNEGSKSGYPNENPQDYGVEP 155
CGSSGD--TQSITSFQWVLESYGTSQKDLDANIHPYIVFGNEGTKSGWKTFDPEKHGIKP 156
CGSSGD--TQSITSFQWVLESYGTSQKDLDANIHPYIVFGNEGTKKGWKTFDPEKHGIKP 156
CDSSTD--TQGQTTFQGDVEGYGKGIKDLNAYIHSFVVLGNDGSKNGYVTFKPEQYGVEP 154
CDSSTD--TQGQTTFGDIVKGYKKGIKDLNAYIHSFVVLGNEGKKKGYVEFDPQSVGIEP 739
CDSSGD--IQYETRFRKEVQGYKKGLKDLDAYVHSYVVLGNEGKKNNYIEFNPQSVGIEP 152

L. . * HERGE :

NNLVAVICNGKL------ Y[YGVEFGDTDGDSPQ--EIGEASWLMANTCFPGEGLNGG----203
NAVAAVICNGKM-—--—---— FIYGIFGDISNGDSPQ--VTGEASWLMARTCFPKEDLNGN----197
NNVGAVICNGKM—-—----— F[YGIYGD|SDGDTPQ--VIGEASWLMARTCFPNDDLNGN----198
LSVMAVVCNKKL-----~— F[YGIWGDITNGHT----ATGEASLSMAELCFPEEDPSGD----194
LSVMAVVCNGQL-----~ HYGIWGDINGGV----STGEASISLADLCFPNEHLDGN----187
LSVMAVVCNGQL-=-=—-—-- HYGIWGDINGGV----STGEASISLADLCFPNEHLDGN----187
LSVMAVVCNGQL-=-——-—-- HYGIWGDINGGV----STGEASISLADLCFPNEHLDGN----187
LSVMAVVCNGQL-—-—-—-— HYGIWGDINGGV----STGEASISLADLCFPNEHLDGN----187
LSVMAVVCNNQL-—-—-—-—- FIYGVWGD[TNGDI----ATGEASISLAKLCFPNDGITGD----191
LSVMAVVCNNQV—-==———- FIYGVWGD[TNGEFT----STGEASLALAKLCFPNDGLNGD----182
LSVMAIVCNNQV—-—=———- FIYGIWGDTNGGT----STGEASLALGKLRFPNDGLNGD----165
LSVMAVVCNGQL-=-=-—-—- HYGIWGDTNGFT----STGEASLSMGKLCFPNEHLTGN----182
LSLVAVVCNNKL-----~— IYGIWGDIINGDDGP-PLIGESSLAVGTACFGD-SINGD----201
ASLMAVICGDQMKSARIKE[YGIWGDSNTDDGPRPSVGEVSISLGTACYGK-HMQAGTGSD185
LSVMAVVCGNKL-=-=—-—— IYGIWGDITNGDDGPQAMVGEASISLATACYGN-GINGN----204
LSVMAVVCGNKM—-———-—— FIYGIWGDENGDDGDYPMVGEASISLATACFGK-SMNGN----205
LSVMAVVCGNKM—-———-—— FIYGIWGDENGDDGDQPMVGEASISLATACFGK-SMNGN----205
LSLVAVVCGDKM-———--— FlYGVWGDITNGDDGP-PLVGEVSDSLGRACYGN-AVNGN----202
LSIVAVVCGDRL-——-—--— LIYGVWGDITNGDDGP-PLIGEVSDSLGRACYGD-EVNGN----787
LSVVAVVCGDKM—-——--- FIYGVWGD[TNGDDGP-PLVGEASLTIGQACYGK-SINGN----200

Kookl ot KRIKR KAk, :
QGHSDADVTYIFFTGDDSVLPDNAI---GKNYLTNFQALKNLGDKLMRDLVSSLHL---- 256

KGHTAADVTYIVFTGDKAVLPSSAL---NKNYITNFDTLRSMGDSLVGALAKNLNLGGGG 254
SGHGDVDVTYILFTGDDSVLPSSAL---NKNYVTNFTTLRSMGDKLMTALAKNLKLVDGG 255

SGHEPNDVLYIGFTGKEAVPGKS-ADWKADSTESFEESIKELGDKLVAGLK-—-—-=——— A- 245
HGHDPNDVLFIGFTSKDAVPGAT-AKWKAKNAKEFEDSIKSIGDKLVAGLK-—-————— A-238
HGHDPNDVLFIGFTSKDAVPGAT-AKWKAKNAKEFEDSIKSIGDKLVAGLK-—-————— A-238
HGHDPNDVLFIGFTSKDAVPGAT-AKWKAKNAKEFEDSIKSIGDKLVAGLK-—-————— A-238
HGHDPNDVLFIGFTSKDAVPGAT-AKRKAKNAKEFEDSIKSIGDKLVAGLK-—-————— A-238
NGHDQDDVLYIGFTGQDTVPGAS-AAWTASDTSTFEESIKGLGDRLVAKLS——————— A-242
AGHDQKDVMYIAFTGDEAVPGRDGAKWSAGSPEEFEDSIKALGDRLVASLP-—————— S-234
NGHDPKDVLYIGFTGSGAVPGKSGANWKAKKTADFEASIKALGDKLVASLP-—————— A-217
NGHDPKDVLYIAFTGADTVPGKNGANWKAKNTDDFAKSIKSLGDKLVGRL-——-=——=——=——— 232
NGHEGTDVLYIAFKGDDAVPGT-SADWSASSYEDFAASIKDFGDNLVAS————=——————— 249
TSHTDPDVLYIAFKGEDAVPGKGGANWTAGNFDDFHASLVGLGDKLISRLE-—=—-———— GD 238
SGHDDNDVLFIAFPGHDAVPGKNGAKWHASSYNEFANSITSLGDKLIQRIG-—--———— GG 257
FGHGEDDVLYIAFPGSDAVPGAKGAKWTAKNFDEFQSSITTLGDKLIKRIG-—-———— S5 258
FGHSDDDVLYIAFPGADAVPGAKGAKWNAKNFDEFQTSITSLGDKLIKRIG-——-———— GT 258
QAHDDNDILYIAFTGSDAVPGANGAKWNANSFSSFESSLGSLGDRLVQRIG-——-————— GG 255
EAHDDNDVLYIAFTGKGAVPGANGAKWNAESFDEFEASLQAQGDKLVAKIG-—-————— GG 840
NGHDENDVLY IAFRGNQAVPGANGAAWNAKTFTEFENSLAKIGDKLVKGIK-——-———— G- 252
L x Foooxkok H HH LR
———————————————————————————————————————————————————————————— 256
GNPPTTLTTTSIPEPTGGSGSCSWPGHCAGATCSSNDDCSDDLTCQONGKCASDGSAETCS 314
DGGSPTTTA----GSNPTSGSCEWEGHCAGASCKDENDCSDQLVCKSGKCPSD-—-—-=-——— 304
———————————————————————————————————————————————————————————— 245
———————————————————————————————————————————————————————————— 238
———————————————————————————————————————————————————————————— 238
———————————————————————————————————————————————————————————— 238
———————————————————————————————————————————————————————————— 238
———————————————————————————————————————————————————————————— 242
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Clustal alignment of 4. album GH75 enzymes. The eight sequences were aligned
with the GH?75 chitosanases characterized in fungi

(http://www.cazy.org/GH75_characterized.html) with the exception of the sequence EAQ87617

which is not complete. Boxed sequences correspond to the conserved motifs N(D)M(L)DIDCD and
YGIWGD, typical of GH75 sequences.
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Figure S5
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Figure SS. Expression of recombinant Chil mature protein. (A) SDS-PAGE on 15% biphasic
polyacrylamide gel, M: Marker Protein (Thermo Scientific); BMGY (Buffered Glycerol-complex
Medium): clone growth not induced with methanol; BMMY (Buffered Methanol-complex Medium):
clone growth induced with methanol. Gel stained with silver staining. (B) Western blot of culture
medium after expression in Pichia pastoris cells.
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Figure S6
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Figure S6. SDS-PAGE (15% polyacrylamide gel) analysis of chromatographic fractions. M:
Marker PageRuler Prestained Protein Ladder (Thermo Scientific); FT: flow-through; W: washing
fraction; 50 mM: fraction eluted with 50 mM imidazole EB; 100mM: fractions eluted with 100 mM

imidazole EB; 500 mM: fractions eluted with 500 mM imidazole EB. Gels stained with silver
staining.

Figure S7

M  Chil

Figure S7. SDS-PAGE (15% polyacrylamide gel) of the purified Chil recombinant protein. M:
Marker PageRuler Prestained Protein Ladder (Thermo Scientific). Chil: purified recombinant Chil
protein after dialysis. Gel stained with silver staining.
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