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Cloning and expression of a novel cellulase gene from
an solated Bacillus pumilus strain
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Abstract The aim of this study was to exploit new resources of cellulolytic bacteria and new cellulose genes for

industrial processes. In this study.,targeted bacteria were screened by CMC amended BHM medium and identified by

Gram staining with 16S rDNA partial sequence alignment. After amplification of cellulase gene using primer pair P, it

was ligated to pET-28a ( + ) in corresponding sites to construct prokaryotic expression vector. Heterogeneous

expression was conducted in E. coli BL21(DE3) and verified by SDS-PAGE and enzyme detection. The Bacillus pumilus

BY-1 with premium enzyme activity was successfully screened. Under the optimum condition of 55 C in temperature
and 7.45 in pH,the crude enzyme,reached the maximum enzyme activity at 0.921 6 pmol/(mL « min). Simultaneously,
anew 1851 bp cellulase gene bg/C-BY with the structure of GH9/CBM3 was successfully cloned from this bacterial
strain. After IPTG induction, SDS-PAGE verified the successful expression of bg/C-BY with a mass of about 70 u and the
enzyme activity was 0. 541 3 pmol/(mL « min). Thus, a potential new strain and a new endoglucanase gene with

premium activity can be provided for industrial processes.
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Fig. 2 Identification of Gram Stain
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gi[145079084|gb|EF488975 1| Baciffus pumilus strain BSH-4 16S ribosomal RNA gene partial sequence
4|£ qil82548325|gb|DQ275671.1| Bacillus pumilus strain HBPS 16S ribosomal RNA gene partial sequence

Qil144963814|gb|EF491624 1| Baciffus pumilus isolate ZB13 16S ribosomal RNA gene partial sequence

gi|89474194|gb|DQ416781.1| Bacilus sp. G1DM-4 16S ribosomal RNA gene partial sequence
4'_? Qil45269052|gblAY548949.1| Bacillus pumifus strain 8N-4 16S rib | RNA gene p q
gil45269058|gb|AY 548955 1| Bacilius pumifus strain S9 16S rib | RNA gene I

P q

qi[283574794|gb|GU290547 1| Baciffus pumilus strain Van35 16S ribosomal RNA gene partial sequence
gi|218203804|gb|FJ461466.1| Baciffus sp. SCSSS10 16S ribosomal RNA gene partial sequence

gil66347569]dbjlAB195283.1| Bacilius pumilus gene for 16S rRNA strain: Tbl
4|—7|: gi[145423999|gb|EF523475 1| Bacillus pumifus strain BPT-18 16S ribosomal RNA gene partial sequence
gi|186927310|gb|EU620416.1| Baciffus pumifus strain S8-09 16S ribosomal RNA gene partial sequence

— gi|209395199|gb|FJ227512.1| Uncultured Bacifus sp. clone ITRRC11 16S ribosomal RNA gene partial sequence

S gi|372100182|gblUN887464.1| Bacillus pumilus strain BY-1 16S ribosomal RNA gene partial sequence

P gi[300433147|gb|HM152725 1| Uncultured Bacifius sp. clone Filt.138 16S ribosomal RNA gene partial sequence

I gi[300433132|gb|HM152710.1| Uncultured Bacilus sp. clone Filt.123 16S ribosomal RNA gene partial sequence
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(Bl 4,

B 60 CH, ZLF A R EGHA 6026 1T 15 24 1 i )
ik 70 CHY, G PE T RER) 3000, BEA W EI A
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2.4 BEEFHMHEWE

gi|305644309|gb|HQ 164548 1| Bacillus pumifus strain sk-11 16S ribosomal RNA gene partial sequence

gi|186927312|gb|EU620418.1| Baciflus pumifus strain S8-11 16S ribosomal RNA gene partial sequence
4; gi[189172168|gb|EU660362.1| Bacilus pumifus strain CT10 16S ribosomal RNA gene partial sequence

gi|240248426|gb|GQ152134.1| Baciflus pumilus strain HIOT7 16S ribosomal RNA gene partial sequence

0.02 FI/RTE 100 NI A 2 A0 IE & A .
3 ETF 16SrDNA FHRKZELBTH

Fig. 3 Phylogenetic tree of 16S rDNA sequence with the most related ones

{ gi|281192844|gb|GU191909.1| Bacillus purnifus strain SB 3182 16S ribosomal RNA gene partial sequence
gil300433127|gb|HM152705.1| Uncultured Baciffus sp. clone Filt.118 16S ribosomal RNA gene partial sequence
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Fig. 4 Impact of temperature on the enzymatic reaction
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Fig. 5 Impact of pH on the enzymatic reaction
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Fig. 7 Restriction analysis of bglC-pET
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Fig. 8 SDS-PAGE analysis of bg/C-BY gene expression
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