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Molecular Docking of Bacillus Pumilus Xylanase and
Xylan Substrate Using Computer Modeling
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Abstract  Bacillus pumilus xylanase was cloned and sequenced. Based on the tertiary structure that originated from homology
modeling the potential active pocket was searched and ligand-protein docking was performed using relative softwares. The
information extracted from the molecular docking is analyzed several amino acid residues might play a vital role in the xylanase

catalytic reaction are obtained to instruct the further modification of xylanase directed-evolution.
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AT ATTTGAGE &b ATTAAGACTGTTGTT TOTGAT T GTAT TGGACTADGCTTATACT S
ACOGCTOTACCAGUCOC ATGOT AT ALCCATTACGA ATA AT AL ATOGO TA ACCATAGC G
GOTACGATTAT A ATTATGUAL GO ATTAT GA ALTACCTC G ATG ACACTC ARTARCGGC
45 GOEGUATTIAGTGOAGGC TG AL A ATATCOG AAATGUTTTATTTAG AALAGGG ALLE
EOTTTRATTCCACTAGL ACTCACCATC AGCTTGOC LT ATCTCCATC A ATTAC AL COC A
AGTTTTAACCCATGUGIG ART TCCTAT CTATG TOTCTATGUT GG ACATASTCTCCATTA
GUAGAATACTACATTOTTOATTCATGOGOC ACG TATCRTCC A AT AGGA GO TATAL AT
ATCATTTTATGCTOAT GRAGGC AT ATATG ACAT TTAT G AL CARCOCGTITC A ATCAGCT
TTCCAT TATCOGOATCGC AACCTTOALGC A BTAT TOCASTOTACGTCAAMCG A ACOTA
CEAGOGLACGOTCTOCGTCAGTGUOC AT TITAG A ARTOGGAALGCTTAGGRATGCC
AATOOGGA AL ATHTATGAL AOGEC AT TTACTO TAG AL GRCTACCA A AGCAGTGOALGT
GOLAATOTOAT GACCARTCAGCTOTT TATTGEUALCATCOGAGUATCA
1 1
Fig. 1 The sequencing result of B. pumilus xylanase
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1.2.4 Fig. 2 The multi-alignment of xylanase from different origins
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1.2.5
2.1
1 NCBI ID EF090270
Clustal W
3
2 Fig. 3 The tertiary structure of B. pumilus
30 39 4 xylanase from homology modeling
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PSA - 1Q -x-E-Y-Y- LIVM 2 - Molsoft
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Glu 23 25 50 52 54 84~86 90 92 99 101 109
2.2 111 112 131 133 136~ 139 145 147 149 188
190
Swiss-model Rasmol 2.4
3 2 e 20 B PDB B. pumilus
19 loop - 8600.900  © hERFHEHEDFRFFATIRSHIER hito:// journal sBigesitusn



717

circulans PDB PDB ® B. circulans
1BCX ® B. circulans 9 11
1 2

7 9
Trp71

1 B. circulans

spdbv 1BCX . .
Table 1 The residues and bonds’ length of B. circulans
5 xylanase from the reported crystal structure
B. pumilus Substrate ring Amino acid Distance/ x 10~ 'nm

Chimera spdbv  rasmol molsoft Xyl 1 Tyr 166 282
Tyr 69 2.88
6 Tip 9 3.10
B. circulans Trp 9 3.37
Xyl 2 Glu 78 3.00
Glu 78 3.37
Glu 172 2.15
Tyr 80 3.57
Arg 112 2.97
Arg 112 3.15
Pro 116 2.56

2 B. circulans

Table 2 The residues and bonds’ length of B. circulans
xylanase from the docking results

Substrate ring Amino acid Distance/ x 10~ 'nm
Xyl 1 Tyr 166 2.15
Tyr 69 1.98
Tep 71 2.53
Xyl 2 Tyr 69 2.43
Tyr 80 2.62
Arg 112 2.06
Arg 112 2.07
Arg 112 2.52
Pro 116 1.89
2.5.2 B. pumilus 2
1 B . pumilus Trp25 Ty90 Glu99

Tyrl01 Argl33 Prol37 Glul88

B . pumilus
6 9
3 3
6 Glu99 Argl33 Prol37
Fig. 6 The docking structure of xylanase and xylan Tyr86
2.5 Tyr 86 Tyr90

2.5.1 B. circulans © EPEﬂ%ﬁi%ﬂﬁﬁﬁgﬂ%'Jﬂf‘é‘?ﬁﬁﬁﬁﬂ http://journals. im. ac. cn
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Tyr

3 B. pumilus scoring function

. , . global optimization 3
Table 3 The residues and bonds' length of B. pumilus

o

xylanase from the docking results A
Substrate ring Amino acid Distance/ x 10~ 'nm
Xyl 1 Asn 84 2.51 8
Asn 84 2.21 )
Tyr 86 2.67 5A grid
Xyl 2 Glu 99 2.50 energy  RMSD 38 7A
Arg 133 270 RMSD 38 7A 5A
Arg 133 2.78
Gln 147 2.14
Gln 147 2.56 PDB B . pumilus
Pro 137 2.41 B. pumilus
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