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atgtcgcactttaatcgttttgctgtagetgetattectgetgeactgatggeegtggecagettetettacgetgetgatgegtggaaagaaggt
MSHFNZRTFAVAATPAALMAVASFSYAADAVWKEG
tcgacctataacgcaggcactgttgtttcatatgecggtaacgactaccaagetetggtgactcacactgectacgtgggegetaactggaacect
STYNAGTVVSYAGNDYQALVTHTAYVGANWNP
gcttcaaccccaacactgtggaaactggttgetaceggttetgetacgecagegecaaccgegacgecagtaacaacggetaagecaaccacggec
ASTPTLWKLVATGSATPAPTATPVTTAKTPTTA
ccaacaactgcegccaaccaccgeaccgacaactgetccaactaccgegcecaactactggeccagtagecaggttgtgectetgtageggettggaat
pPTTAPTTAPTTAPTTAPTTGPVAGCOCGSV AAWN
tcaactgctgcegtatageggeggegeagtagttgectacaacggeggcaaatactcagetaaatggtggacacaaggtcaggegecttetgeaact
STAAY SGGAVVAYNGGKYSAKWWTQGQAPSAT
gatcagtggggcccatggaaatacgaaggcgagtgcggeccagetgtaactgegacgecaactgtagegecaacaccaaccccagttggeatgace
DQWVGPWEKYEGECGPAVTATPTVAPTPTPVGMT
ccagcaccaaccgtagegcecaactccaactgeagttecaactgeagegecaacaccagttgetaccttggetecaggtcaagaagtgectecacet
PAPTVAPTPTAVPTAAPTPVATLAPGI QEVPPP
gcgcaagcgcaagttggctettacttcactcagtggggegtgtatggtegtgactaccaagttgecgacatecatetetageggegetgetcageaa
AQAQVGSYFTQWGVYGRDYQVADTITITSSGAARQNA
ctgaccttcatcaactacgccttcggtaacatctaccagaaaaatggtggttacgagtgcggtatecgtgaacaaactggaaccaggtgcaactgat
L TFINYAFGNTIYQKNGGYETCGTIVNI KTLTEPGATD
gcaaatgcaccaggegetggtactggtggegatgettgggecgactttggtetgactgegaaacgtegtgttgateccagetgatcaaatcaagtgg
ANAPGAGTGGDAWADTFGLTAKTZRRVDPADAQTIKW
gacgacaaactggccggtaacttcegtgagttccaggettataagaaaaaattcccagacaccaaactgttcatctetetgggtggetggacttgg
Db KLAGNTFRETFQAYKI KI KT FPDTI KTLTFTISLGGWTW
tcgaaatggttctetgetgecategaaaaccgacgegetgegtaaacagetggttaaategtgtatcgacatectacatcaaaggtaacttgecagtg
S KWFSAASKTDALRIKQLVKSCTDTIYTZEKS GNTLPV
gtggatggcegtggtggegecaggttcagetgegaacatettecgatggtategatategactgggaatteccaggtgttcaaggegtgggttacaac
vVDbDGEGRGGAGSAANTFDGTIDTDWETFPGVQGV G YN
actgtagcgectgaagacaaacaaaacttcaccctgttgetggetgaattecgecaaacaactggatgaactggetgecgetaaccagaagaaatac
T vAPEDKQNTFTLLLAETFRIE KA QLDETLAAANIQIEKK'Y
tacctgaccgttgectatcggtgtaggtcgtgacaagatcgaaatgactgagecacgegagtacgeacgttacctegactggatcaacatgatgact
YL TvaAIlGGVGRDEKTEMTEPREYARYLDWINMMT
tacgactacaacggeggctggaacgcacaaggeccgactgacttecagtctecacctgttegetgateccaagcaacccacagtacaagtgetetgge
YDYNGGWNAQGPTDFQSHLFADPSNPQY KT CSG
aaaccagccgacaagtgcetacggtgaccgcagectggtgtcettactacaacaccgatgacgecagtgaacctgetgatccaagetggegtgaateeg
KPADKCYGDRSLVSYYNTDDAVNLTLTIQAGVNTP
aagaaactggtggttggtattcctaagtacggtcgtggetggactggtgtgaccaatgtgaacaacggtcetgtaccagaaagegactgacgeagea
K K LVVvVG6GIPKYGRGWTGVTNVNNGLYQEKATTDAA
cgcggtacctacgagaaaggcatcgaagacttcaaagtactgaaaaacgetgegggtactgtgtatgtacacccagtaactaaacagtettacaag
RGTYEKGTITEDFIKVLKNAAGTVYVHPVTZ KA QSYHK
ttcgacggttctactttetggtegtacgatacacctgaagtgatccaaactaagatcgactacgecaaagecaaagggetgaacggtggtgtgtte
FDGSTFWSYDT®PEVIQTZ KTIDYAKAKGLNSGTG GVFE
agctggtcactggatggtgacgacagcgecagecaacactgtcgaaagecatgggtaaagecegtcagaagggegagetcaattegaagettgaaggt
SWSLDGDDSAATLSIKAMGE KA AR QKT GETLNSTZ KTLES®G
aagcctatcectaaccetetecteggtetegattetacgegtacceggtcatcatcaccateac
K P I PNPLLGLDSTRTG GHHUHHH

Figure 2. Amino acid and DNA sequence of chitinase 1198.
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Figure 3. (A) Secondary structures of chitinase 1198. (B) Predicted 3D structures of chitinase 1198.
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Figure 4. Multiple sequence alignment of the active site (green box: DXXDXDXE one letter amino acid
motif) of the deduced protein sequence of chitinase 1198 with chitinase from Arthobacter (PDB ID
1KFW), (PDB ID: 4W5U), Bacillus circulans (PDB ID: 1ITX), Serratia marcescens (PDB ID:2WLY) and
chitinase from nematophagous fungus (PDB ID: 3G6L).




29

30
31
32
33

34

35
36
37

Polymers 2018, 10, x FOR PEER REVIEW

=
-
[/ kTS
.
-~
i -~y
. e
"!-._-.-
-
L.
-~

|QXXQXD)$E .one letter amino acid motif ‘ o
‘\‘ \\\:\\" =

b

Figure 5. Comparing the Chi1198 3D structures (colored in green) with chitinases. from Arthobacter
(PDB ID: 1IKFW and colored in purple), (PDB ID: 4W5U and colored in gray), Bacillus circulans (PDB
ID: 1ITX and colored in cyan), Serratia marcescens (PDB ID:2WLY and colored in tints) and chitinase
from nematophagous fungus (PDB ID: 3G6L and colored in blue).

Asp399
@ Asp402

@ Aspao4
® Glud06

Chitin polymer (repeat unit: 12)

Figure 6. Ching8 with chitin oligomers (repeat unit: 12) and Family 18 chitinase: DXXDXDXE amino acid
motif. (The distance between the Asp440 of chitinase1198 and the nitrogen atom of the 24 repeat unit
from the nonreducing end).
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Asp399
@ Aspan2

@ Aspao4
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6 of 6

Figure 7. Chinng8 with chitin oligomers (repeat unit: 12) and Family 18 chitinase: DXXDXDXE amino acid
motif. (The distance between the Asp440 of chitinase1198 and the nitrogen atom of the 3¢ repeat unit

from the nonreducing end).

Asp399
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Figure 8. Ching8 with chitin oligomers (repeat unit: 3) and Family 18 chitinase: DXXDXDXE amino acid
motif. (The distance between the Asp440 of chitinase1198 and the nitrogen atom of the 2" repeat unit

from the nonreducing end).

© 2018 by the authors. Submitted for possible open access publication under the terms and

conditions of the Creative Commons
(http://creativecommons.org/licenses/by/4.0/).

Attribution

(cC

BY)

license



