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1 XDH
Fig.1 Multiple sequence alignment of XDH from different origins. The residues involved in the coenzyme catalytic zinc and xylitol
binding are indicated by squares () arrows ( | ) and triangles( ¥ ). Rectangular pane represents Zinc-containing alcohol
dehydrogenases signature.

Q222265 A. oryzae KBN616 " w ( D XDH PROSITE
A. oryzae RIB40 XDH ( GHE xx G
o XDH xxxxx G xx V) MDR (Medium—
BLAST XDH XDH chain dehydrogenase /reductase)

D).

(76% - 85% Sequence Identity SEQ

XDH

Rossmann

Clustal ( GxGxxG ) " 1



(2011)51(7) 951

2.2 XDH2.XDH3 XDH4 ( 1pl6A.
SWISS-MODEL Ipl7A  1pl8A SEQ ID  42%).
o Modeller 2.3
PROCHECK 2
o 1. 1
40% Modeller (core) 2 90%
X- Modeller
o Modeller 90% (dihedral) « (covalent)
( (overall) -0.5
DISCOVER) o Swiss-Model o Modeller
XDHI ( 1e3jA SEQ ID Swiss-Model
46% ) Swiss-Model 1 XDH4
3 Modeller 3 N o
1 PROCHECK
Table 1  Evaluation of objective models by PROCHECK
Models core Rjﬁii:ldmn = q::::-:a/l/o disallowed dihedrals Goozl:ve:l:jcm overall
XDH1 86.3 11.3 2.1 0.3 -0.17 0.18 -0.02
XDH2 89.0 9.0 1.3 0.7 -0.08 -1.11 -0.43
XDH3 91.0 7.3 1.3 0.3 -0.05 -1.09 -0.40
XDH4 91.0 7.0 1.7 0.3 -0.04 -1.09 -0.04
Prosa2003 XDH4 domain 1 (1 —148aa 324 - 358aa) XDH4
o Prosa2003 ;domain 2 (149 -323aa) XDH4
(combined energy) 0 Rossmann - XDH4
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0 — (surface energy) Rossmann
(pair energy) 0 XDH4 (MDR D) XDH4
o MDR o
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Chimera XDH4
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) NAD".Zn** 28 17 XDH4
XDH4 Clustal X 60. 7% Zn’" 4 XDH4
2, 2 1pl8 NAD* 100% -
2 NAD" Zn*’
Table 2 Alignment of NAD " and Zn®* binding sites
NAD " binding sites Zn’" binding sites
1pl8 XDH4 1p18 XDH4 1pI8 XDH4
CYS:44 CYS:47 ILE:223 PRO:226 CYS:44 CYS:47
GLY:45 GLY:48 CYS:249 ALA:254 HIS:69 HIS:72
GLU:155 GLU:158 THR :250 SER:255 GLU:70 GLU:73
VAL:159 VAL:162 ALA:252 ALA 257 GLU:155 GLU:158
GLY:179 GLY:182 ALA:254 PRO:259 PRO:156 PRO:159
GLY:181 GLY:184 SER:255 SER:260
PRO:182 PRO:185 VAL:272 GLY 1277
ILE:183 VAL:186 GLY:273 GLY:278
GLY:184 GLY:187 LEU:274 MET:278
THR:202 VAL:205 VAL:296 SER:301
ASP:203 ASP:206 PHE :297 PHE :302
LEU:204 ILE 207 ARG :298 ARG :303
SER :205 GLN:208 TYR:299 TYR:304
ARG :208 ARG :211 PHE :337 PHE :342

Note: Bold type represents similar amino acid on the corresponding site.
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(B) ©

4 XDH4
Fig.4 The docking structure of XDH4. A: The whole docking structure of XDH4; B: The NAD * binding residues; C: The catalytic Zn**

binding residues.

(B)

5 XDH

Fig.5 The structure of active pocket of XDH. A: Seven active pockets; B: The active pocket in catalytic site.
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11e349 Lys350 Ile46 Thr351 XDH4 and xylitol; B: The catalytic xylitol binding residues.
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Homology modeling and molecular docking of xylitol
dehydrogenase from Aspergillus Oryzae

Hongwen Chen' Yuanbo Gou' Ka Zhang' Baishan Fang”

' Department of Bioengineering & Biotechnology ~College of Chemical Engineering Huaqiao University Xiamen
361021 China

? College of Chemistry and Chemical Engineering Xiamen University Xiamen 361005 China

Abstract: Objective We investigated the structure model and function of xylitol dehydrogenase from Aspergillus oryzae.
Methods Xylitol dehydrogenase (XDH) gene from Aspergillus oryzae was cloned and sequenced. We constructed four
tertiary structure models of XDH by homology modeling with Swiss-MODEL and Modeller and obtained the best quality
model by evaluation of PROCHECK and Prosa2003. The dockings of NAD* Zn** and xylitol with XDH were performed
by Molsoft program.  Results Structure analysis suggested that XDH was a member of medium-chain dehydrogenase/
reductase (MDR) family. This was supported by the presence of the zinc-containing alcohol dehydrogenase signature and
a typical alcohol dehydrogenase Rossmann fold pattern composed by NAD ™ binding domain present in MDR superfamily.
The molecular docking indicated that amino acid residues Asp206 Arg211 Ser255 Ser301 and Arg303 in XDH binding
domain had hydrogen bonding with NAD*  His72 and Glu73 in catalytic domain had hydrogen bonding with Zn’* Ile46
[1e349 Lys350 and Thr351 in catalytic domain had hydrogen bonding with xylitol. Conclusion These key amino acid
residues might play a vital role in the XDH catalytic reaction and can instruct the further directed modification of XDH.

Keywords: Xylitol dehydrogenase Aspergillus oryzae homology modeling molecular docking
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