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Figure S1. (A) Pc_2566 nucleotide sequence and predicted protein sequence. Signal peptide
is shown in italics. Double underline shows the catalytic domain and single underline indicates
the position of the CBM18 predicted modules. Circle and square boxes point putative O-
glycosylation and N-linked glycosylation sites, respectively. Cysteine residues are highlighted
with (~) symbols. The position of introns is indicated by arrows in the nucleotide sequence (see
Fig. S2 for full genomic sequence) while (*) symbol indicates the stop codon. (B) PcCDA
protein domains. Modular structure of PcCDA protein showing both CBM18 domains flanking
the CE4 catalytic domain and signal peptide in the N-terminal end, and structure of expressed
protein purified by affinity chromatography containing CE4 domain and Strep Tag peptide.
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Figure S2. Augustus and GeneMark output for Pc_2566 gene prediction. (A) Augustus
predicts 5 introns while (B) GeneMark only 4. Two first introns are coincident in size and
position.

A. Augustus output for Pc_ 2566 gene prediction

unnamed-1 AUGUSTUS gene 259¢€ 4297 0.07 + g2
unnamed-1 AUGUSTUS transcript 259¢ 4257 0.07 + 2 g2.tl
unnamed-1 AUGUSTUS start_codon 25%9¢ 2558 - + ] transcript_id "gZ.tl"; gene_id "g2";
unnamed-1 AUGUSTUS initial 259¢ 2819 0.2¢€ + o transcript_id "gZ.tl"; gene_id "g2";
unnamed-1 AUGUSTUS internal 2910 2974 0.5 + : transcript_id "gZ.tl"; gene_id "g2";
unnamed-1 AUGUSTUS internal 3031 3653 0.64 + F transcript_id "gZ.tl"; gene_id "g2";
unnamed-1 AUGUSTUS internal 3859 3g8s8 0.45 + ] transcript_id "gZ.tl"; gene_id "g2Z";
unnamed-1 AUGUSTUS internal 3977 4144 0.3¢€ + 2 transcript_id "gZ.tl"; gene_id "g2";
unnamed-1 AUGUSTUS terminal 4200 4297 0.4 + 2 transcript_id "gZ.tl"; gene_id "g2Z";
unnamed-1 AUGUSTUS intron 2820 2508 0.48 + transcript_id "gZ.tl"; gene_id "g2";
unnamed-1 AUGUSTIUS intron 297s 3030 0.4¢€ + transcript_id "gZ.tl"; gene_id "g2";
unnamed-1 AUGUSTUS intron 3654 3858 0.4¢€ + transcript_id "gZ.tl"; gene_id "g2";
unnamed-1 AUGUSTUS intron 3899 3976 0.53 + transcript_id "g2.tl"; gene_id "g2";
unnamed-1 AUGUSTUS intron 4145 4199 0.42 + 2 transcript_id "g2.tl"; gene_id "g2";
unnamed-1 AUGUSTUS cDs 259¢ 281% 0.2¢ + 1] transcript_id "gZ.tl"; gene_id "g2";
unnamed-1 AUGUSTUS CcDs 2910 2974 0.5 + 1 transcript_id "gZ.tl"; gene_id "g2";
unnamed-1 AUGUSTUS CDS 3031 3653 0.€4 + 2 transcript_id "gZ.tl"; gene_id “"g2";
unnamed-1 AUGUSTUS cDs 3859 3898 0.45 + o transcript_id "g2.tl"; gene_id "g2";
unnamed-1 AUGUSTUS CDs 3577 4144 0.3¢€ + 2 transcript_id "gZ.tl"; gene_id "g2";
unnamed-1 AUGUSIUS CDs 4200 4254 0.4 + 2 transcript_id "gZ.tl"; gene_id "gZ";
unnamed-1 AUGUSTUS stop_codon 4295 4297 + 0 transcript_id "gZ.tl"; gene_id "gZ";
B. GeneMark output for Pc 2566 gene prediction
Gene Exon Strand Exon Exon Range Exon Start/End

F i Type Length Frame

3 1 + Initial 2596 2819 224 12 - -

3 2 + Internal 2910 2974 65 31--

3 3 + Internal 3031 3653 623 23 - -

3 4 + Internal 3700 4144 445 131 ==

3 5 + Terminal 4200 4297 98 e



Figure S3. Pochonia chlamydosporia (Pc_2566) and Metarhizium acridum
(NW_006916702.1) chitin deacetylase (CDA) genomic sequence alignment. Introns of M.
acridum sequence are marked in yellow. First two introns (red bars) predicted by both
Augustus and GeneMark are coincident. Third intron (green bars) from P. chlamydosporia was
predicted taking into account the position of M. acridum third intron.

Pc_256€ genomic sequence

ATGECTCTGAGRATATCCCT CCTATT TECCET GTE TG CTC TGS CTACCE ACGET TCCCET

NN_006516702.1 Ma genomic sequence ATGACACCAAARCTCEE OCT CCT OCT CGC TET GTACT TOCAGA GCC TEGC TAG CC TTCCET
Pc_256€ genomic sequence TTCATTOGGGCAGCAGAGEC CAATGAGAT GTCCAT GTGCGETCCOGGTARAGGATCATEC
NA_006516702.1 Ma genomic sequence TTCAATCGGGRACTAGT CGCCAATGAAMA AGC AAT GT GLGCTCCOG GOG RGE GATCATET
Pc_256€ genomic sequence GARATGGGCTCATCT TG TICAGAGAT GGG GTATTG CGGCACTACGG ARCAGT ATTGCTCA
NW_006516702.1 Ma genomic sequence GARATCGET TCATGC TG CTC AGAGAT GGG GTT CTG CEGCACCACAG CGG AGT ATTGT TCA
——
Pc_2566 genomic sequence GGCTCTCAGTGCCAGTT GGACTACAGCCATACTTGCCACACGC TGTGAG TAGCARCT ACG
NW_006516702.1 Ma genomic sequence GeCTOGCAGTCT CAACT AGACTACAC TCATAC TTCCOATACCC TCT GAGCAT CAAA - ~—~
P_PEem---——————m——
Pc_Z566 genomic sequence CARGTTGTGTGATCT GATCCAGAGACCGT TGARATGACAT GACATG C-CATGCCGAGCTG
NW_006516702.1 Ma genomic sequence —————————————— e e mme = WO CAG ATT GG CARGACTTT CAT GTA AT TGGCTA
r————
Pc_256€ genomic sequence ACAAGT TGCATCCAGAGTICCOCCTC GG GEAAGE ACACT TCAGGAATARCCOGTOGACA
NW_00€516702.1 Ma genomic sequence ACCAATAGAGTT ARG GE TGCCTCCTGATG GCAGTE ACACT TCAGAR ATACCCCOGACCACE
Pc_256€ genomic sequence AGTCGGARACGT COCTTATG GTGAGAGCCACG ARG GAARG GGG TCETGATTT TCGRAGEC
NA_006516702.1 Ma genomic sequence GET TCEGAM AGT CCCAT ATGGTAATT GTT CACAGACT TTECCG GAAGEGACACT TIGGAC
e e e =
Pc_2566 genomic sequence TAACACATCTCOCCCAGG ACCAAT GAT TACAGC TTG CAAACAGC CTGGCATGE TAGCCTIG
NA_006516702.1 Ma gencmic sequence TAACGATIT -—--CAGGGCCCATGATCACATCAT GCAACA ATCCAG GGATEE TG ECT CIG
Pc_2566 genomic sequence ACATTCGACGACGET CCGTACAT TTACACTACCGARATCCTGA ACCTEGC TTG ACCEECTIC
NW_006516702.1 Ma genomic sequence ACGTTCGACGACGEC CCCTACAT CTACACCACGEAACTTCTGE ACCTTC TOGCAGCG CAC
Pc_25€6€ genomic sequence ARGGTCARGECT ACT TTCTT CATCAC GG TGACAACCGAG TCARGG GACATATT GACGAT
NN_006516702.1 Ma genomic sequence GAGGTCARGGOCACCTT CTT CAT CAC GGG AGA CAR CCGOG CCA AGG GAC ACATCGAT GAC
Pc_256€ genomic sequence COGGOG ACT CECTEE CC AAG CAT TAT ACE TCG CAT GT ACG ACG CGG GACATC AARTT GE6
NW_006516702.1 Ma genomic sequence CCGGOG ACGGRATGE CCGAG TAT OCT GG GOG CAT GT ACA ACG CGG GLC ACC AGGTCELT
Pc_25€6€ genomic sequence AGCCACACCTGGACGCATCE TGATCT GAACCATAT CAACG AGA CEG TGC GEC GAGCT GAA
NH_00€516702.1 Ma genomic sequence AGTCACACGTGGACACATCECGACTT GACTCAGET CARCGAGA CEE TEL GEC GG GCAGAG
Pc_2566 genomic sequence ATCATTCACAATGAGAT GGCCATACGGAACAT TCT TG CTT GEATCCOCACET ACATCCEE
NA_006516702.1 Ma genomic sequence ATTATT CACAACGAAATGECCCT TCG CAATAT CCT TG GOCGGATCCCCACGT ACATCCGE
Pc_2566 genomic sequence CCACCTTICTTGGAGTE TICCEC CAG ATC TGG CTG TG AGA RGACCATGAGAG ACATG ETG
NA_006516702.1 Ma genomic sequence CCOCCCATTCCTGGAATG TTCTACCGE TTC CGG GTG TG ARG AAA CCT TG GTG ACTTGGCA
Pc_25€6€ genomic sequence TATCACTCCATCTCCACCAACTTGGACACCAR AGACT ACATET ATG ACG ACCCAACCCTC
NW_00€516702.1 Ma genomic sequence TACCACTCCATCTCGGCCAACTT GGACACCAR AGACT ACATET ACGATG ACCCGGOCCTC
Pc_256€ genomic sequence ATTCAARAGGGCARAGGACCT CTACTC TAATGG ACT GTCAACCAATCCACGEC AGAACTCA
NA_006516702.1 Ma genomic sequence ATACAGAGGTCAARGGACCECTATTICCAGCACCCTGTCCACAA ACT CGARAGAGAACTCA
Pc_256€ genomic sequence TACATTGTCCITGCACACGATGT TCATGAGCA AACCGTET ATG ARCTGACTCCATACATG
NA_006516702.1 Ma genomic sequence TACATT GTGCTGGCT CATGATGT TCACGA ACA AACGETACACRATCTGACAGAGTACATG
Pc_2566 genomic sequence GTAARGGTTGCTAGAGAGAGAGE CTACCAGCT TETCACGE TAGGTGART GOCTAGGAGRL
NWA_006516702.1 Ma genomic sequence ATCAGT CTTGOGAGAGAAAGAGG CTACAAGCT CCT CACGE TEE LG AAT GCCTAGGEGAC
Pc_256€ genomic sequence CCOCAGAGGT AACTGG TATAGATC AGC GGA AGACTCGCCARAAT CCACCAGRAAGCGACARA
NW_0069516702.1 Ma genomic sequence COCGAGGAGAACTGE TACOG TTC GG AGAGRCCTC TT CGA ACG TGG CCAGEACCEIT GG
Pc_25€€ genomic sequence AAGRAAGACTCATET CCOGE TCCARR ARAGCCAATCGTCACGEGATATCCCGCCCCCRAAGE
NW_006516702.1 Ma genomic seguence AAGAGGARCCTGTEC TC GGG ACCGEC CAAACCGCAGE TCACAT CTG TCT CACCT COG CG6
Pc_256€ genomic sequence AATACGACGAGCARGATATC TCC CAACCA ACG CTE CEGAG GAR GTACAG GAT ACATCTCT
NWA_00€516702.1 Ma genomic sequence AATACGACTACCARAATATCELOCCARCCA ACG CTECEETG GEAGCACAGGAT ATATCTET
—_ — —  —
Pc_2566 genomic sequence CCAGGCTCCGGETTT GG AGACTG CTG CTC TCACTATG GATATT GET AAT TCTGTCTT TCA
NWA_006516702.1 Ma gencmic sequence CCGCEE TCCCEE TTT CE GEACTE CTE CTCCCACTE GECAT ATT GET ATGACCCCTTT CAR
_ e
Pc_2566 genomic sequence ARGCOCCACAACAACCCACTCATCATGAGA AGAGCCTCTTT TTCACT GACCGT 6T CTCACT
NW_00€516702.1 Ma genomic sequence GCET-= === -==AGTCET TECCC GG GET TCG TTT GCCTT TTICECT GACCTT 6TCCTACT
Pc_256€ genomic sequence ﬁGGATC&?—CI‘CCCGAGTICIGI’GGCLCLGGGTGIGB,CBLTGLCITIGGGGP.CTGCM.C
NWd_006516702.1 Ma genomic sequence AGCGGATCAACGCOCGAGTT TTGTGG CACGEE TG COACRATG ACT TTG GGG ACTGC GAT
Pc_Z5€€ genomic sequence CCAART CCCCCAGECAT CTG GEACACRACGRATEE CT TATGTG GG CTCGET TCTCT 606
NA_006516702.1 Ma genomic sequence CCATOCCCGCAGGET 6T TTTGGATACAACGRATEG CCTET GTG GCACTC GET ACTCT 6CT
Pc_256€ genomic sequence ACATGCCTTAAT TTTGCAGG AR GECATG CTG CTCCAAGT ATGGAT ATT GET ATGTAGTG
NN_006516702.1 Ma genomic sequence ACCTET CTT CACTTIT GC GGG ARA GAC ETE CTG CTC AR AGT ATG GAT ATT GET AT TG C--
Pc_256€6 genomic sequence CATTCTGTCTEE TTACT TTATCGGTT GGACTG ACE TEGETC GEC AGCGEC AAT AAGACTGA
NW_C00€516702.1 Ma genomic sequence CETTICTCGTCGCCARG TIT ATT GET GTT CTGACR AT TCAAGT AGC GGG ACT CAGET TGA
Pc_256€ genomic sequence GCATTG TGE TGAAGE TT GOC AGE CAR AGT ACG GOCGATEC GAT TAG ACA GAT GG TEGG CEC
NA_00€51€6702.1 Ma genomic sequence CCATTETEETEAGEECT GOCAGE ACA ACT ACGETCAT TETCACTGAATG A~ ~ == === ===
Pc_25€6€ genomic sequence ATCGTIT ACAGAGCTGAGATGTGACGA
NW_006516702.1 Ma genomic sequence ——————————————————————



Figure S4. pET22b-Pc_2566_CE-StrepllIC plasmid for PcCDA protein expression. The
plasmid contains the PcCDA CE4 domain and the Strep tag peptide coding sequences
followed by a stop codon before the His tag codifying peptide of the original pET22b(+) vector.
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Sacl restriction site
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Figure S5. SDS polyacrylamide gel electrophoresis analyses of protein expression and
refolding. A) Proteins from induced E. coli BL21 strain transformed with pET22b-
Pc_2566_CE4. Lane S: supernatant (soluble fraction), Lane P: insoluble fraction (pellet) after
cell disruption. B) Protein refolding and purification. Lane 1, culture supernatant (soluble
fraction). Lanes 2 and 3, pellet after Triton X100 treatment. Lanes 4 and 5, samples after two
washes to remove Triton X100. Lane 6, supernatant after urea treatment for protein
solubilisation. Lane 7, pellet obtained after urea treatment. Lane 8, sample after protein
refolding by dialysis. Arrowheads indicate expected size of PCCDA catalytic domain. Original
gels in Fig. S11.
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Figure S6. HPLC-MS monitoring of deacetylase activity by PcCDA catalytic domain on
GIcNAc4. Chromatograms show the presence of the starting product (A4) and the formation of
mono-deacetylated (A3D1) and di-deacetylated (A2D2) products at different reaction times:
(A) 1 h, (B) 16 h, (C) 24 h and (D) 100 h. Reaction conditions: 0.2 mM substrate, 3.2 nM
enzyme, 50 mM K;HPO,4, 300 mM NacCl, pH 8.0, 37°C.
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Figure S7. HPLC-MS monitoring of GIcNAcs incubated with the PcCDA catalytic domain.
Chromatograms show the presence of the starting product (A3) and the absence of reaction
products with time: (A) 10 min, (B) 5 h, (C) 24 h and (D) 100 h. Reaction conditions: 0.2 mM
substrate, 3.2 nM enzyme, 50 mM K;HPO., 300 mM NaCl, pH 8.0, 37°C.
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Figure S8. Sequence alignment of PcCDA from P. chlamydosporia (catalytic domain) and
CICDA from C. lindemuthianum.
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Figure S9. Structural models of PcCDA catalytic domain in complex with substrates.
A) Model 2 with superimposed A3 ligand from template 40Ul (VcCDA-A3 complex). B)
Simulated docking of A4 ligand to Model 1. In both, A and B, the ligand binding mode
places the penultimate GIcNAc residue properly oriented for catalysis in subsite 0. C)
Simulated docking of A4 ligand to Model 1 in a second binding mode, which places the
reducing end GIcNAc residue in subsite -2. This binding mode was only possible in
Model 1 with an extended Loop 1 conformation, but not in Model 2 with a closed Loop
1 conformation. Loops are coloured as in Figures 4 and 6.
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Figure S10. Superposition of Models 1 and 2 (model structures A and B in Figure S9).
Both models are essentially identical along the protein structure, except for Loop 1,
which appears as an ensemble of conformations in both models. Shown here in yellow,
the extended (Model 1) and closed (model 2) Loop 1 conformations for the lowest

energy models.
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Figure S11. Original SDS-PAGE gels used in Figure S5.

A) Original gel in Figure S5.A (labelled lanes)

B) Original gels in Figure S5.B (labelled lanes)
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