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Supplementary Figure S1. SDS-PAGE analysis of purified rChit62J4 and rChit62J4cat by Ni-NTA
affinity chromatography. The black arrow marks the target recombinant protein as verified by mass
spectrometry peptide mapping. Left panel - rChit62J4 — lane content: Marker: molecular weight
marker Mark 12™ Unstained Standard from Novex, Life Technologies, 1-5: elution fractions of
purified protein, load volume 5 pL, LOAD: culture lysate, 1 L, WASH: column flow-through, 1 pL.
Lanes marked x are the same fractions with a lower amount of loaded sample (for lanes 1-5, 1 puL) or
a higher amount (lanes LOAD and WASH, 5 pL). Right panel - rChit62J4cat — lane content: Marker:
molecular weight marker Mark 12™ Unstained Standard from Novex, Life Technologies, LOAD:
culture lysate, WASH: column flow-through, 1-6: elution fractions of purified protein.
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Supplementary Figure S2. Peptide mass fingerprinting data for crChit62J4, original mass spectra
(top), peak listing (middle), and sequence coverage of the translated open reading frame sequence
peg.1890 — Chit62J4 from Clostridium paraputrificum J4 (bottom) are shown for four independent
experiments (a-d). a) Intensity coverage 76.8%, sequence coverage 62.4%, b) Intensity coverage
77.6%, sequence coverage 59.9%, c) Intensity coverage 72.2%, sequence coverage 61.4%, d)
Intensity coverage 76.3%, sequence coverage 63.9%.
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Supplementary Figure S3. MALDI-TOF spectrum of crChit62J4.
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Supplementary Figure S4. Thin-layer chromatography analysis of reaction products of rChit62J4
(left panel) and rChit62J4cat (right panel) with chitinhexaose for 4 to 24 h and CM-chitin for 48 h
(marked Chitintenzyme). Marker is a mixture of N-acetyl glucosamine, chitinbiose, chitintriaose,
chitintetraose, chitinpentaose and chitinhexaose in water marked as INAG, 2NAG, etc., respectively.
Chitinhexaose was solubilized in the reaction mixture without the enzyme and applied as a control.



>ENAKX353699|KX353699.1 Clostridium paraputrificum strain J4 chitinase Chit62 precursor,
gene, complete cds.
ATGACTAGAAAGTGTAAAAAACTAGTATCAATTTTTGCTGCTGTATTACTATTTGTATCA
ATTATTCCTATTAAGGCAGTTAGTGCAGCACAAAGCTTAGGAGAGAGGTTACTTGTGGGA
TATTGGCATAACTTTGATAATGGCACAGGAATTATTAACTTGAGGGATGTGTCAGATAAA
TGGGATGTTATAAACGTAGCTTTTGGAGAAACATATAGTGATAGAGCTGTAGTTGAATTT
ACACCTTGTTATGATGAAGAACAGTTTATTTCAGATGTTCAGTACATTAAGAGCAAAGGT
AAAAAAGTTATTTTATCAATAGGTGGACAAAATGGTGTAGTATTACTACCAGATGCAACA
GCTAAAGAAAAATTTGTTAAGTCAATATGTGGTTTAGTAGATAAATATGGCTTTGATGGT
TTGGATATAGACTTAGAATCCGGTATATCATTACAAGCATCAGATACAGATTTCAAGAAT
CCTAAAACACCACAAATAGTTAATCTTATTTCAGGTGTAAGGGAAATATCTGATAAATAT
GGATCAAACTTTATTATAAGTATGGCTCCAGAAACAGCTTATGTTCAAGGTGGAATTACT
GCTTATGGAAATATTTGGGGAGCTTATCTTCCAATAATATATGGATTAAGAGACAAATTA
ACTTATATACATGTACAACATTATAATGCTGGTGGTAATCAAGGATTAGATGGTGTCACA
TATACACAAGGAACAGCAGATTATGAAGTAGCAATGGCAGAAATGCTTTTATATGGATTT
CCTATAGCAGGTAATAGTAATAATATGTTCCCAGCTTTAAGAGAAGACCAAGTTATGATT
GGATTGCCAGCAACTCAGGCTGCTGCACCAAGTGGTGGATATATAAATCCAACAGAAATG
AAGAAAGCATTAGATTATTTAATTAAAGGTGTATCATATGGTGGAAGTTATAAGTTAGCT
AATGGTAAAGGATATCCAGCATTCAGAGGTTTAATGACATGGTCTATTAATTGGGATGCT
AAAAATAATTTTGAGTTTTCTAATAATTATAGAGATTACTTTGATAAACTAACTCCAGTT
CAAAATACATTAAAGGCTGCAACTCTTTCTGTTAGCAATATTAATAATGGAAGTTATACA
TTAACAGCTACAGTACCATCAAGAAATACTGCAACAAGTTATAAGATTCTAGAGGGGACA
ATGGAAATTTCTACAGGAACATTAACAGCAGGAAATTCTAAGGATACTATAATTACAAAG
AGTTTAAGCAATAAAGAAAATGGACAATATGAATATACTATGGTTTTAAATGATGGCACT
AATTCTGTAGCATCAAATAAGGTAGTAGTAAAGGTAGAACCTCAACCAGAACTTACATTA
AAAGCTGCAACATTATCAGCTAGCGCTGTTAATAATGGAAATTATACTCTATCAGCTATA
GTTCCTGAATATAATAAGGCAACAAGTTATAAAATTCTTGAAGGAAGTATAGAAGTAGCT
TCAGGTACATTAAATGCTGGTAATAGTGAACAAGTAACTCTTACAAAAAAAATCACAAAT
AAAGAGATTGGTAGCTATAATTACACAGTTGTTCTTTATGAAGGAGCAAATTCTGTTATA
TCAAATAAAGTAACTGTTGTAGTAGAAAACTACACACCAGAGGTCCAAGCTTGGGCAGCT
TATGTAGCATATAAAAATGGTGATATAGTAAGTTATAATGGAAGCAATTATGTTTGTAGA
CAGGCTCACACATCTTTACCAGGATGGGAGCCAACTAATGTAGCAGCATTATGGCAAAAA
CAATAG

a)

>tr]A0OA1C9J7J5]A0A1C9I7J5_9CLOT Chitinase Chit62 O0S=Clostridium
paraputrificum 0X=29363 PE=3 SV=1
MTRKCKKLVSIFAAVLLFVSIIPIKAVSAAQSLGERLLVGYWHNFDNGTGI INLRDVSDK
WDV INVAFGETYSDRAVVEFTPCYDEEQF I SDVQY I KSKGKKV ILSIGGQNGVVLLPDAT
AKEKFVKSI1CGLVDKYGFDGLD IDLESGISLQASDTDFKNPKTPQIVNLISGVRE I SDKY
GSNF11SMAPETAYVQGGITAYGNIWGAYLP I 1'YGLRDKLTY IHVQHYNAGGNQGLDGVT
YTQGTADYEVAMAEMLLYGFP IAGNSNNMFPALREDQVMIGLPATQAAAPSGGY INPTEM
KKALDYLIKGVSYGGSYKLANGKGYPAFRGLMTWS INWDAKNNFEFSNNYRDYFDKLTPV
QNTLKAATLSVSNINNGSYTLTATVPSRNTATSYKILEGTMEISTGTLTAGNSKDTIITK
SLSNKENGQYEYTMVLNDGTNSVASNKVVVKVEPQPELTLKAATLSASAVNNGNYTLSAI
VPEYNKATSYKILEGSIEVASGTLNAGNSEQVTLTKKITNKEIGSYNYTVVLYEGANSVI
SNKVTVVVENYTPEVQAWAAYVAYKNGD IVSYNGSNYVCRQAHTSLPGWEPTNVAALWQK

Q
b)

Supplementary Figure S5. Sequence of Chit62J4. a) DNA sequence of the GeneBank record
KX353699 and b) The translated amino acid sequence of the UniProt record AOA1C9J7J5.
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Supplementary Figure S6. Dependence of the crChit62J4 activity toward pNGG on a) pH and b)
temperature and c) of rChit62J4cat on pH. Mean values from three measurements and standard
deviations are marked. Activities were normalized to the maximum value in the profile. Graphics
created with GraphPad Prism version 7.02 for Windows (GraphPad Software, La Jolla California
USA, www.graphpad.com).
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Supplementary Figure S7. Proposed domain structure of Chit62J4.
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Supplementary Figure S8. Michaelis-Menten kinetics for rChit62J4 and rChit62J4cat and of
rChit62J4 in the presence of selected compounds (marked in the legend). The activity was measured
in triplicates for 9 concentration points (marked by vertical lines) and the mean value was used. Mean
values and standard deviations are shown. The Michaelis-Menten curves were fitted using GraphPad
Prism version 7.02 for Windows (GraphPad Software, La Jolla California USA, www.graphpad.com).
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Supplementary Figure S9. Michaelis-Menten kinetics for rChit62J4 and rChit62J4cat and of
rChit62J4 in the presence of selected compounds — an overlay of the resulting fitted curves from
Supplementary Figure S6 (identical color coding is marked in the legend). The Michaelis-Menten
curves were fitted using GraphPad Prism version 7.02 for Windows (GraphPad Software, La Jolla
California USA, www.graphpad.com).
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Chit6234, pH 7.0 ChiNCTU2, pH 7.0

Supplementary Figure S10. Electrostatic surface potential of the catalytic domain of Chit62]4
(model) and chitinase ChiNCTU2 at important pH levels. Notice the similar behavior of the
homologous enzymes at distinct pH levels following their pl points and showing enzyme optimization
for function in different environments, Chit62J4 at pH 5.5 (pI 4.9) and ChiNCTU2 at pH 7 (pl 6.0).
The color scale is set between electrostatic potential values —5 kT/e (red) and +2 kT/e (blue).
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Table S1. Oligonucleotides applied for PCR amplification of rChit62J4 and rChit62J4cat.

Chit62J4pET15forw (Xhol) TATATACTCGAGGCACAAAGCTTAGGAGAG
Chit62J4pET15rev (BamHlI) TATATAGGATCCCTATTGTTTTTGCCATAA
Chit62J4CATpET15rev (BamH]I) TATATAGGATCCTTAAACTGGAGTTAGTTT
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