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GGAAGTGCTCCACTACCCAAGAAAATTATAGCGTATGTTGCGGGTTGGGCAAACTGGACC
GCTAACGACATCAAAGCCGAACAGCTCAGCCACATTAATTATTCGTTCGCCTTAATCAGC
AATGGCAAGGCGACTATCACCAACAGCGACCGCACCAAACTGCAAATGATGGTTGGCCTG
AAGAGCCGTAATCCGGACCTGAAAGTGCTGCTCTCTGTGGGCGGTTGGGGTGCGAACGGC
TTTAGCGACGCAGCGCTGACAGATGCGTCCCGCACGACGTTTGCAGATAGCATTGTCCAG
TTGGTGACCTCGAATAACCTGGACGGCGTGGACCTCGACTGGGAGTACCCGACGAACCCG
GCAGCTGGCACCACCGCGCGTCCGCAAGATAAACAGAATTTTACCCAGCTGCTGTCGAAG
GTACGTGAAAAGTTGAACGCGCAAGGTCAGATCAACGGGAAACAATACCTGCTGACCATT
GCAGCGGGCGCTAGCTCCTCCTACCTGAACGGCGTGGAAATTAACAACATTACCCCGCTG
TTGGACTGGATTAACCTGATGACCTACGACTTCCACGGCACCTGGGATGCCACCACGGGT
CATCATACCAATCTGAGCGGTCGCGATATCAGCGTCACCTCCGCTGTGAACCTGTTCCGC
AACTCAGGCGTTCCGGCGAATAAGCTAGTGATTGGTGGTGCCTTCTATGGTCGTGCGTGG
ACCGGCGTTCAGAACTCTAATAACGGCCTGGACCGTCCGGGATCTGGTGGTTTCGAACCG
GACTACAACACCATCGTTTCTCAGTACCTCAACAAGAACGGTTATACTCGTTACTGGGAC
AGCTCCGCACAAGCTCCGTATTTGTTCAACGGCAATACCTTTATCTCTTACGATGATCCG
CAGTCTCTGAGCCTGAAGGTGCAATACGTTAAGAACAGCAACCTTGGTGGTATTATGTTT
TGGGAGTATTCCAACGACCGTTCCGGTGCATTGCTGCAAGCGGTCTATTCGGAAGTTACC
GGCGGCGGAACGGTTCAGCCTCCGAATCCAAGCGGTTACAACTATTTGGTAGCGCAGGCG
AATCAGCAGATCGTGAGCGCGGATAATCAAGGTAATGATCAGCTGGTGGCGAACCGTACC
ACGGCCGGTGATTGGGAGCTGTTCGAGTGGATCACCAACAGCGACGGTACGGTTTCCTTG
AAAAGCAAAATCAACAACAAATACGTCACTGCGGATGTGAATCTGGGTGGTGCTCTGATC
GCTAAAGCCACCACCATCCAGCAATGGGAGAAATTCAATCGTGTTGACCTGGGCGATGGC
ACTATTGCCCTGCAAGCGTTAGCAAACAACCTTTATGTTACGTGCGATTTGAATAATGGC
GGCAAGTTGGTCGCGAGCAGAAACAGCGTTGGTGGCGCTTGGGAGGCATTTCGCGTGAAC
AAGCTGGAA

Figure S1:  PpChi codon-optimized nucleotide sequence

Figure S2:  Sequence alignment of PpChi and other characterized chitinases 
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Figure S3:  Phylogenetic trees of bacterial chitinases that were biochemically characterized. 

**

Figure S4:  Catalytic domain alignment of PpChi and other fully characterized chitinases (catalytic 

amino acids are marked with red asterisks).
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Figure S5:  SDS-PAGE analysis of the purified recombinant PpChi protein: Lane M, protein markers; 

Lane 1, purified PpChi protein using a Ni-NTA column.

Protein sequence coverage: 79%

GSAPLPKKIIAYVAGWANWTANDIKAEQLSHINYSFALISNGKATITNSDRTKLQLMV
GLKSRNPDLKVILSVGGWGANGFSDAALTDASRTTFADSIVQLVTSNNLDGVDLDWE
YPTNPAAGTTARPQDKQNFTQLLSKVREKLNAQGQMNGKQYLLTIAAGASSSYLNGV
EINNITPLLDWINLMTYDFHGTWDATTGHHTNLSGRDISVTSAVNLFRNSGVPANKLV
IGGAFYGRAWTGVQNSNNGLDRPGSGGFEPDYNTIVSQYLNKNGYTRYWDSSAQAP
YLFNGNTFISYDDPQSLSLKVQYVKNSNLGGIMFWEYSNDRSGALLQAVYSEVTGGG
TVQPPNPSGYNYLVAQANQQIVSAENQGNDQLVANRTTAGDWELFEWITNSDGTVSL
KSKINNKYVTADVNVGGALIAKATTIQQWEKFNRVDLGDGTIALQALANNLYVTCDL
NNGGKLVASRNSVGGAWEAFRVNKLE

Figure S6:  Peptides identified by mass spectrometric analysis of the recombinant PpChi protein (red). 
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Figure S7:  Mass spectra of: A) products released by TvChi incubated for 1 h in the presence of chitosan 

with a da of 48%; and B) and C), products released by PpChi after 1-h treatment with chitin (90% da) 

and chitosan (10% da), respectively
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Figure S8:  HPAEC-PAD chromatogram of purified DP3 (DDA) and DP4 (DDDA). 
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Figure S9:  Lineweaver–Burk plots of PpChi in the presence of chitin with a da of A) 90%, B) 48%, and 

C) 10%.
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Figure S10:  Mass spectra of products released by PpChi after 48h incubation in the presence of chitin 

with a da of A) 90%, B) 48%, and C) 10%. Sodiated molecular ion [M+Na]+ of GlcNGlcNAc m/z = 405; 

GlcNAcGlcNAc m/z = 447;  GlcN2GlcNAc m/z = 566; GlcN3GlcNAc m/z = 727.
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Figure S11:  Mass spectrum of chito-oligosaccharide products released by PpChi after 24 h treatment 

of the lobster shell preparation pretreated with FfAA11. 

Table S1 Gradients and eluents of HPAEC-PAD (Dionex, Sunnyvale, CA) 

Column: PA 200
Flow rate: 0.5ml/min
Injection volumn: 10 uL
Column temperature: 30 ˚C

Retention time (min) 300mM NaOH 1 M NaOAc H2O
0 7% 0% 93%
25 7% 0% 93%
30 7% 50% 43%

Table S2 Hydrolysis of lobster shell samples in different conditions

Reducing sugar (µM)
Time (h) Lobster 

shell+PpChi
Lobster shell +FfAA11

+ PpChi
FfAA11 pretreated lobster 

shell+ PpChi
2 1.00±0.17 1.14±0.09 6.19±1.59
4 2.88±0.45 4.51±0.84 18.24±3.80
8 7.85±0.91 10.41±2.07 43.01±8.25

24 9.39±1.18 17.07±3.94 63.85±7.48
48 16.38±2.30 24.40±4.87 104.68±13.59
72 17.79±3.51 24.10±4.16 110.24±10.96


