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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. 
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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.  
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Figure S4. pET22b-Pc_2566_CE-StrepIIC 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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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 
GlcNAc4. 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 K2HPO4, 300 mM NaCl, pH 8.0, 37ºC. 
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Figure S7. HPLC-MS monitoring of  GlcNAc3 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 K2HPO4, 300 mM NaCl, pH 8.0, 37ºC. 
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Figure S8. Sequence alignment of PcCDA  from P. chlamydosporia (catalytic domain) and 
ClCDA 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 4OUI (VcCDA·A3 complex). B) 
Simulated docking of A4 ligand to Model 1. In both, A and B, the ligand binding mode 
places the penultimate GlcNAc 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 GlcNAc 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. 

 

  A B 

C 



 

11 
 

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) 


