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ABSTRACT

Bacillus velezensis RB.IBE29 was originally isolated from the rhizospheric soil of black pepper
cultivated in the Central Highlands. Previous studies showed that this bacterium was a good chitinase
producer, biocontrol agent, and biofertilizer. The complete genome sequence of strain RB.IBE29 was
reported and revealed that it harbors the gene coding for the family 5 cellulase of glycoside hydrolases,
however, this gene has not been experimentally characterized. This small work aimed to analyze and
clone the gene encoding the family 5 cellulase of strain RB.IBE29 for subsequent studies. Results
showed that strain RB.IBE29 possesses the ce/d encoding the family 5 cellulase. The ORF of the celd
contains 1500 bp and encodes cellulase with 499 aa and 55.0 kDa. Primary structure analysis found
that the enzyme contains a signal peptide sequence at the N-terminus, a GHS catalytic domain, and a
CBM3 domain at C-terminus. A fragment (1410 bp) without signal peptide sequence was successfully
amplified and cloned in Escherichia coli DH50. Sequencing analysis confirmed that no mutations
or frameshift mutations were found in the insert of the recombinant vector from the positive clone.
This work provided valuable material for our next expression, purification, and characterization of the

cellulase from strain RB.IBE29.
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1. INTRODUCTION

Cellulose is the most abundant biopolymer on
Earth and the primary structural component of plant
and algal cell walls. Cellulases are enzymes that
hydrolyze B-1,4-glycosidic linkage in cellulose.
Various microorganisms produce cellulases,
such as fungi and bacteria. In agriculture, it was
reported that cellulase-producing microorganisms
can treat agricultural wastes and convert them to
biofertilizers for crop production (Juturu et al.,
2014).

Bacillus velezensis is a strong biocontrol and
plant-growth promoting agent, and has been
applied for agricultural cultivation (Cai et al. 2024;
Fan et al., 2018). B. velezensis RB.IBE29 was
isolated from the rhizospheric soil of black pepper
cultivated in the Central Highlands. Cells of strain
RB.IBE29 exhibited high activities of chitinase,
B-glucanase, and protease; produced indole-3-
acetic acid; solubilized insoluble phosphate; and
suppressed the growth of Phytophthora, a fungal
pathogen of black pepper (Trinh et al., 2019).
According to field experiments, strain RB.IBE29
was a good biological agent for producing
black pepper sustainably (Nguyen et al., 2021).
Strain RB.IBE29 possessed two novel family 18
chitinases. These enzymes have been expressed in
E. coli cells, and purified recombinant chitinases
strongly inhibited the germination of fungal spores

and the hatching of nematode eggs (Tran et al.,
2022a,b). A xylanase gene of strain RB.IBE29 has
been expressed, and purified recombinant xylanase
was active at a wide range of temperatures and
pHs (Tran et al., 2024). The complete genome
of strain RB.IBE29 was sequenced and provide
valuable genomic information for biotechnological
application (Tran et al., 2023). Among them, one
gene encoding cellulase belonging to family 5
was found in the genome of strain RB.IBE29;
however, this enzyme has not been experimentally
characterized. Hence, this small work reported
the molecular analysis and cloning of the gene
encoding the family 5 cellulase from B. velezensis
RB.IBE29 in E. coli DH5a. The cloned gene was
valuable for further expressing, purifying, and
characterizing this enzyme.

2. MATERIALS AND METHODS
2.1. Materials

The genome sequence of B. velezensis
RB.IBE29 (DDBJ/EMBL/Genbank accession
AP028932) was used to search for and analyze the
cellulase gene. B. velezensis RB.IBE29 (Trinh et
al., 2019) was used to isolate the cellulase gene. E.
coli DH5a (New England Biolabs, USA) was the
competent cell. pUC19 (Thermo Fisher Scientific,
USA) was used as the cloning vector. Luria-Bertani
(LB) medium was used for bacterial growth.
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2.2. Methods
2.2.1. Searching and analyzing the cellulase gene

The open reading frame (ORF) was examined
using ORF finder (www.ncbi.nlm.nih.gov/
orffinder/). The signal peptide sequence was
identified using SignalP 5.0 (Almagro Armenteros
et al., 2019). The primary structure was analyzed
using the SMART 9.0 (Letunic et al., 2020).
Molecular weight was calculated using the
Compute pl/Mw tool (Gasteiger et al., 2005).
The BLASTp program (Johnson et al., 2008) was
used to examine the homology of nucleotide and
amino acid sequences. Phylogenetic analysis was
conducted using MEGA 6.0 (Tamura et al., 2013).

2.2.2. Extraction of the genomic DNA

The genomic DNA of B. velezensis RB.IBE29
(Trinh et al., 2019) was obtained from an overnight
culture (16 h) by boiling for 5 min followed
by centrifuge (13,000 rpm, 1 min, 4°C). The
supernatant was used as a template for polymerase
chain reaction (PCR) (Tran et al., 2018; Pentekhina
et al. 2020).

2.2.3. Gene cloning and sequencing analysis

A fragment without signal peptide sequence
(1410 bp) of the celd was amplified from the
genomic DNA of B. velezensis RB.IBE29 by PCR.
A 50-pL reaction mixture contained Cel-F 5’-GG
TGGTGGATCCGCAGGGACAAAAACCCCA
GTAG-3’(underlines indicate cleavage sites for
BamHI and HindlIll, respectively), and Phusion
High-Fidelity DNA polymerase (Thermo Fisher
Scientific, USA), per the supplier’s instructions.
Primers were designed based on the gene ending
the family 5 cellulase (accession RBIBE 18160)
of B. velezensis RB.BE29 using the online
OligoAnalyzer tool (www.idtdna.com/pages/tools/
oligoanalyzer). The reaction mixture was incubated
under a schedule consisting of predenaturation at
98°C for 3 min; followed by 40 cycles of 98°C for 10
sec, 55°C for 20 sec, and 72°C for 45 sec; and 72°C
for 5 min. Electrophoresis was used to separate the
amplified products on a 1.2% agarose gel. The target
band was then cut out and purified using the Wizard
SV Gel and PCR Clean-Up System (Promega,
USA), following the manufacturer’s protocol.

The vector pUC19 and insert were incubated
individually with the FastDigest BamHI and
HindIlII (Thermo Fisher Scientific, USA),
following the manufacturer’s instructions. The
product was then analyzed using electrophoresis
on 1.5% agarose gel. The treated vector and insert
were ligated using the Mighty Mix (Takara, Japan)
to generate the recombinant vector utilizing the
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manufacturer’s instruction. The recombinant vector
was introduced into E. coli DH5a by heat shock.
Transformants were spread on LB agar plates
containing X-gal (0.04 mg/mL), ampicillin (100
ug/mL), and Isopropyl -D-thiogalactopyranoside
(0.1 mM) (IPTG) and incubated at 37°C for 24 h.

The recombinant vector from white colonies
was examined by colony-PCR. A 10-pL reaction
mixture contained bacterial cells of the white
colony, primers Cel-F and Cel-R, and 7ag DNA
polymerase (Bioline, USA), per the supplier’s
instructions. The reaction mixture was incubated
under a schedule consisting of predenaturation at
95°C for 3 min; followed by 40 cycles of 95°C
for 10 sec, 55°C for 15 sec, and 72°C for 15 sec;
and 72°C for 5 min. Electrophoresis was used
to separate the amplified products on a 1.0%
agarose gel. After that, recombinant vectors from
positive colonies were isolated and purified using
the GeneJET Plasmid Miniprep Kit (Thermo
Fisher Scientific, USA), per the supplier’s
instruction. The insert from purified recombinant
vectors was sequenced at the 1 BASE Company
(Selangor, Malaysia) using primers MI13-F
5’-CCCAGTCACGACGTTGTAAAACG-3”
and M13-R
5’-AGCGGATAACAATTTCACACAGG-3’.

3. RESULTS AND DISCUSSIONS
3.1. Sequence analysis of deduced cellulase gene

Analysis based on the complete genome
sequence of strain RB.IBE29 showed that the
genome of strain RB.IBE29 possesses the gene
(celA) coding for the family 5 cellulase.

Fig. 1A shows that the ORF of'the cel4 contains
1500 bp and encodes the cellulase with 499 aa.
The molecular weight of the deduced cellulase
was calculated to be 55.0 kDa. Sequence analysis
exhibited that amino acids of the B. velezensis
RB.IBE29 cellulase shared the maximum identity
(99.6%) to those of a cellulase (WP_302242883.1)
of B. velezensis, followed by 99.19% to cellulase
(WP_256890651.1) of B. amyloliquefaciens,
98.79% to a cellulase (ABS70712.1) of B.
subtilis, 97.98% to a cellulase (WP_133489245.1)
of B. inaquosorum, and 97.98% to a cellulase
(WP_047474757.1) of B. siamensis. The primary
structure of the enzyme contains a signal peptide
at the N-terminus, a GHS catalytic domain, and a
CBM3 domain at the C-terminus (Fig. 1B).
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A

1 ATGAAACGGTCAATTTCTATTTTTATTACGTGTTTATTGATTACGGTATTGACAATGGGCGGCT TGCAGGCTTCGCCGGCATCTGCAGCAGGGACAAAAA 100
1M KR S ISIFTITOECLLTITVLTMGG GLG QASTPASAA ATGTKT?34
101 CCCCAGTAGCCAAGAATGGGCAGCTTAGCATAAAAGGAACACAGCTCGTAAACCGGGACGGCAAAGCGGTACAAT TGAAAGGGATCAGTTCACATGGATT 200
3 P VA KNG QLSTIIKGTI QLVHNRTDGT KA AVUVOQLTEKTSGTISSHTGL 67
201 GCAATGGTATGGCGATTTTGTCAATAAAGACAGC TTAAAATGGC TGAGAGACGATTGGGGCATAACCGTTTTCCGCGCGGCGATGTATACGGCAGATGGE 300
68 Q W Y GD F V NKDSLEKTUMLRDTODUEWGITVFRAAMYTATDG 100
301 GGTTATATTGATAATCCGTCCGTGAAAAATAAAGTAAAAGAAGCGGT TGAAGCGGCAAAAGAAC TTGGGATATATGTCATCATTGAC TGGCATATCTTAA 400
1016 Y I D N P SV KN KV KEAVEAATEKTETLTGTIYVTITIDMWHTILNIMG
401 ATGACGGCAACCCAAACCAACATAAAGAGAAGGCAAAAGAATTTTT TAAGGAAATGTCAAGTCT TTACGGAAACACGCCAAACGTCATTTATGAAATTGC 500
1335 D G N PN QH KEJKATIKTETFTFEKEMSSLYGNTPNVTIYETIA 167
501 AAACGAACCAAACGGTGACGTGAACTGGAAGCGTGATATTAAACCGTATGCGGAAGAAGTGATT TCCGTTATCCGCAAAAATGATCCAGACAACATCATC 600
168 N E P NG DV NWZKRDTITKTPYAETEVTISVTIRTIKINIDPTDNTITI 200
601 ATTGTCGGAACCGGTACATGGAGCCAAGATGTGAATGATGCAGCCGATGATCAGCTAAAAGATGCAAACGTCATGTACGCGCTTCATTTTTATGCCGGCA 700
201I V 6 T 6 T WS QDVNDAATDTGDG QTLTEKTDANUVMYATLTHTFETYAGT234
701 CACACGGTCAATCTTTACGGGATAAAGCAAACTATGCACTCAGTAAAGGAGCGCCTATTTTCGTGACGGAATGGGGAACAAGCGACGCGTCTGGAAATGG 800
235 H G Q SLRDIKANYA ALSTEKTEGAPTITFVTTEMWS®GTSDASTGNG 267
801 CGGTGTATTCCTTGACCAGTCGCGGGAATGGCTGAATTATCTCGACAGCAAGAACATCAGCTGGGTGAACTGGAATCTTTCTGTTAAGCAGGAATCATCC 900
268 G VF LD QS REMWLNYTLDSEKNTISWNVNWNMNILSVEKTG QESS 300
901 TCAGCGTTAAAGCCGGGAGCATCTAAAACAGGCGGCTGGCCGCTTACAGATT TAACTGCTTCAGGAACATTCGTAAGAGAAAACATTCGCGGCAACAAAG 1000
3915 A L KPGASKTG®GMW®PLTDLTASGTTEVRENTIRGEGNHNK DS334
1001 ATTCAACGAAAGAACGTCCTGAAACGCCAGCACAAGATAACCCCGCACAGGAAAACGGCATTTCTGTACAATACAAAGCAGGGGATGGGGGTGTCAACAG 1100
33 S T K ERPETPAQUDNPAQEWMNGTISWVQYIKAGDGTGVNS 367
1101 CAACCAAATCGGCCCGCAGCTTCACATAAAAAATAACGGCAATGCGACGGTTGATTTAAAAGATGTCACTGCCCGTTACTGGTATAACGCGAAAAACAAG 1200
38 N Q I 6 P Q L HIKMNNGANATVODTLEKTDUVTATRYMWYNATEKNK 400
1201 GGCCAAAACTTTGACTGTGACTACGCGCAGATTGGATGCGGCAATCTGACCCACAAAT TTGTGACGCTGCATAAACCTAAGCAAGGTGTAGATACCTATC 1300
4016 Q N F D C DY A QI GCGMNTULTHTEKTETVTTILHEKTPEKG® Q®GVTDTYVY Lasa
1301 TGGAACTGGGTTTTAAAACAGGAACGCTGTCACCGGGAGC AAGCACAGGGAATATTCAGCTTCGTCTTCACAATGATGACTGGAGCAATTATGCACAAAG 1400
43 E L 6 F K TG T L S P GASTGNTIGQTLRTLTBHINDTODOTWMWSNTYAOQS 467
1401 CGGCGATTATTCCTTTTTTCAATCAAATACGTTTAAAACAACGAAAAAAATTACATTATATCAT CAAGGAAAACT GATTTGGGGATCAGAACCCAATTAG 1500
468 G D Y S F F Q S NTFIKTTEKI KTITLYHQGE KT LTIW®GSETPN* 49

—

N-terminus C-terminus

Fig. 1. Nucleotide of cellulase gene and its amino acid sequence, and primary structure of cellu-
lase from strain RB.IBE29.

Note: A, the nucleotide sequence of cellulase gene and its amino acid sequence; B, the primary
structure of deduced cellulase; SP: signal peptide sequence; GHS5, GH5 catalytic domain; CBM3,
carbohydrate-binding module family 3.

To visualize the relationship between cellulase strain RB.IBE29 was grouped with bacterial
of strain RB.IBE29 and reported bacterial cellulases (Fig. 2). These analyses confirmed the
enzymes, a phylogenetic tree was analyzed using enzyme is cellulase.

MEGA 6.0. The result showed that cellulase of

74; Cellulase (WP_327937511.1) of Bacillus velezensis
Cellulase (WP_095318247.1) of Bacillus velezensis
96| | Cellulase of Bacillus velezensis RB.IBE29 (This study)
63| Cellulase (AKQ62867.1) of Bacilus subtilis ASM8
Cellulase (WP_327814340.1) of Bacillus siamensis
Cellulase (WP_167872594.1) of Bacillus tequilensis
5@ Cellulase (WP_047474757.1) of Bacillus siamensis
64 Cellulase (WP_136803551.1) of Bacillus amyloliquefaciens
ggf Cellulase (WP_337681072.1) of Bacillus sp. XZ-5 Cellulase
Cellulase (WP_167408259.1) of Bacillus sp. EKM208B
Cellulase (WP_276351252.1) of Bacillus amyloliquefaciens
8| Celulase (ADI39639.1) of Paenibacillus campinasensis
Cellulase (WP_251188426.1) of Bacillus subtiis
Cellulase (WP_215798785.1) of Bacillus cabrialesii
Cellulase (WP_213401478.1) of Bacillus cabrialesii
Cellulase (WP_268427430.1) of Bacillus inaguosorum
Xylanase (AAZ17387.1) of Bacillus licheniformis
Xylanase (WP_252685398.1) of Bacillus vallismortis

100} Xylanase (WP_192452719.1) of Bacillus amyloliquefaciens xylanase

Xylanase (WP_257986698.1) of Bacillus subtilis

Xylanase (XBP66859.1) of Bacillus velezensis

Xylanase (AAZ17386.1) of Paenibacillus macerans
Chitinase (WP_148931062.1) of Paenibacilus methanolicus
Chitinase (WP_208914389.1) of Paenibacillus uliginis
Chitinase (WP_317957090.1) of Paenibacillus chitinolyticus
Chitinase (WP_028545318.1) of Paenibacillus taiwanensis
Chitinase (WP_063478717.1) of Paenibacillus glucanolyticus
99 Chitinase (WP_127589775.1) of Paenibacillus lautus

Chitinase

02

Fig. 2. Phylogenetic analysis of the cellulase from strain RB.IBE29 and reported enzymes
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3.2. Cloning of the cellulase gene

Fig. 3A shows that several white colonies grew
on the LB agar plate containing X-gal, ampicillin,
and IPTG. Using primers M13-F and M13-R, the
insert was identified from the white colonies using

colony-PCR (Fig. 3B). These results indicated
the celd (without signal peptide sequence) of B.
velezensis RB.IBE29 was successfully cloned in

E. coli DH5a.

1.0 kb

Fig. 3. Transformed cells grown on the LB agar plate containing X-gal, ampicillin, and IPTG,
and examination of positive clones by colony-PCR.

Note: A, the transformed cells grown on the LB agar plate containing X-gal, ampicillin, and IPTG, B,
the examination of positive clones by colony-PCR. The arrow indicates the target PCR product;, Lane M
indicates in marker in kilobase; Lanes 1-9 indicate samples.

3.3. Examination of the insert from the clone
harboring the recombinant vector

To examine any mutations caused by
amplification of the insert, the insert from purified
recombinant vectors was sequenced using primers
M13-F and M13-R. The result showed that no

Insert

Intact celA

mutations or frameshift mutations were found
in the insert of the recombinant vector from the
positive clone (Fig. 4). This result suggested that
the recombinant vector is valuable for subsequent
studies concerning the expression and purification
of the cellulase.

GCAGGGACAAAAACCCCAGTAGCCAAGAATGGGCAGCTTAGCATAAAAGGAACACAGCTCGTAAACCGGGACGGCAAAGCGGTACAAT TGAAAGGGATCAGT TCACATGGAT TGCAATGG
GCAGGGACAAAAACCCCAGTAGCCAAGAATGGGCAGCTTAGCATAAAAGGAACACAGCTCGTAAACCGGGACGGCAAAGCGGTACAAT TGAAAGGGATCAGT TCACATGGAT TGCAATGG

B

Insert

Intact celA

TATGGCGATTTTGTCAATAAAGACAGCT TAAAATGGCTGAGAGACGATTGGGGCATAACCGTTTTCCGCGCGGCGATGTATACGGCAGATGGCGGT TATATTGATAATCCGTCCGTGAAA
TATGGCGATTTTGTCAATAAAGACAGCTTAAAATGGCTGAGAGACGATTGGGGCATAACCGTT T TCCGCGCGGCGATGTATACGGCAGATGGCGGT TATATTGATAATCCGTCCGTGAAA

e

Insert

Intact celA

AATAAAGTAAAAGAAGCGGTTGAAGCGGCAAAAGAACTTGGGATATATGTCATCATTGACTGGCATATCTTAAATGACGGCAACCCAAACCAACATAAAGAGAAGGCAAAAGAATTTTTT
AATAAAGTAAAAGAAGCGGTTGAAGCGGCAAAAGAACTTGGGATATATGTCATCATTGACTGGCATATCTTAAATGACGGCAACCCAAACCAACATAAAGAGAAGGCAARAGAATTTTTT

B T b Tt e T

Insert

Intact celA

AAGGAAATGTCAAGTCTT TACGGAAACACGCCAAACGTCATT TATGAAATTGCAAACGAACCAAACGGTGACGTGAACTGGAAGCGTGATATTAAACCGTATGCGGAAGAAGTGATTTCC
AAGGAAATGTCAAGTCTTTACGGAAACACGCCAAACGTCATT TATGAAATTGCAAACGAACCAAACGGTGACGTGAACTGGAAGCGTGATATTAAACCGTATGCGGAAGAAGTGATTTCC

B L e

Insert

Intact celA

GTTATCCGCAAAAATGATCCAGACAACATCATCATTGTCGGAACCGGTACATGGAGCCAAGATGTGAATGATGCAGCCGATGATCAGC TAAAAGATGCAAACGTCATGTACGCGCTTCAT
GTTATCCGCAAAAATGATCCAGACAACATCATCATTGTCGGAACCGGTACATGGAGCCAAGATGTGAATGATGCAGCCGATGATCAGC TAAAAGATGCAAACGTCATGTACGCGCTTCAT

o RO SRR KR o R RS o KR o R o koK R R K R

Insert

Intact celA

TTTTATGCCGGCACACACGGTCAATCTTTACGGGATAAAGCAAACTATGCACTCAGTAAAGGAGCGCCTATTTTCGTGACGGAATGGGGAACAAGCGACGCGTCTGGAAATGGCGGTGTA
TTTTATGCCGGCACACACGGTCAATCTTTACGGGATAAAGCAAACTATGCACTCAGTAAAGGAGCGCCTATTTTCGTGACGGAATGGGGAACAAGCGACGCGTCTGBAAATGGCGGTGTA

T

Insert

Intact celA

TTCCTTGACCAGTCGCGGGAATGGCTGAAT TATCTCGACAGCAAGAACATCAGCTGGGTGAACTGGAATCTTTCTGTTAAGCAGGAATCATCCTCAGCGTTAAAGCCGGGAGCATCTAAA
TTCCTTGACCAGTCGCGGGAATGGCTGAAT TATCTCGACAGCAAGAACATCAGCTGGGTGAACTGGAATCTTTCTGTTAAGCAGGAAT CATCCTCAGCGT TAAAGCCGGGAGCATCTAAA

e T T LR

Insert

Intact celA

ACAGGCGGCTGGCCGCTTACAGATTTAACTGCT TCAGGAACAT TCGTAAGAGAAAACATTCGCGGCAACAAAGAT TCAACGAAAGAACGT CCTGAAACGCCAGCACAAGATAACCCCGCA
ACAGGCGGCTGGCCGCTTACAGATTTAACTGCTTCAGGAACAT TCGTAAGAGAAAACATTCGCGGCAACAAAGAT TCAACGAAAGAACGT CCTGAAACGCCAGCACAAGATAACCCCGCA

D T T P TR T

Insert

Intact celA

CAGGAAAACGGCATTTCTGTACAATACAAAGCAGGGGATGGGGGTGTCAACAGCAACCAAATCGGCCCGCAGCTTCACATAAAAAATAACGGCAATGCGACGGTTGAT TTAAAAGATGTC
CAGGAAAACGGCATT TCTGTACAATACAAAGCAGGGGATGGGGGTGTCAACAGCAACCAAATCGGCCCGCAGCTTCACATAAAAAATAACGGCAATGCGACGGTTGAT TTAAAAGATGTC

R R T T R P T P P

Insert

Intact celA

ACTGCCCGTTACTGGTATAACGCGAAAAACAAGGGCCAAAACTTTGACTGTGACTACGCGCAGATTGGATGCGGCAATCTGACCCACAAAT TTGTGACGCTGCATAAACCTAAGCAAGGT
ACTGCCCGTTACTGGTATAACGCGAAAAACAAGGGCCAAAACT TTGACTGTGACTACGCGCAGATTGGATGCGGCAATCTGACCCACAAAT TTGTGACGCTGCATAAACCTAAGCAAGGT

T

Insert

Intact celA

GTAGATACCTATCTGGAACTGGGT TTTAAAACAGGAACGCTGTCACCGGGAGCAAGCACAGGGAATATTCAGCTTCGTCTTCACAATGATGACTGGAGCAATTATGCACAAAGCGGCGAT
GTAGATACCTATCTGGAACTGGGT TTTAAAACAGGAACGCTGTCACCGGGAGCAAGCACAGGGAATATTCAGCTTCGTCTTCACAATGATGACTGGAGCAATTATGCACAAAGCGGCGAT

e

Insert

Intact celA

TATTCCTTTTTTCAATCAAATACGT TTAAAACAACGAAAAAAATTACATTATATCATCAAGGAAAACTGATTTGGGGATCAGAACCCAAT
TATTCCTTTTTTCAATCAAATACGT TTAAAACAACGAAAAAAATTACATTATATCATCAAGGAAAACTGATTTGGGGATCAGAACCCAAT

R R R R R R R R R R R R R

Fig. 4.
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Comparison of nucleotides of the insert from the positive clone and those of the intact cel4
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4. CONCLUSIONS

B. velezensis RB.IBE29 possesses a gene
(celA) encoding cellulase belonging to family 5.
The ORF of the celd contains 1500 bp in length
and encodes cellulase with 499 aa and 55.0 kDa.
The primary structure of the enzyme contains the
signal peptide at the N-terminus, the GHS catalytic
domain, and the CBM3 domain at the C-terminus.
A fragment without signal peptide (1410 bp) was

or frameshift mutations were found in the insert
of the recombinant vector from the positive clone.
This work provided valuable material for the next
expression, purification, and characterization of
the cellulase from strain RB.IBE29.
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successfully cloned in E. co/i DH5a. No mutations

PHAN TiCH PHAN TU VA TAO DONG GENE MA HOA CELLULASE CUA
Bacillus velezensis RB.IBE29

Tran Minh Pinh!, Pham Thi Thu Thiiy?, Nguyén Thi Huyén'
Ngay nhén bai: 25/6/2024; Ngay phan bién thong qua: 02/8/2024; Ngay duyét dang: 03/8/2024

TOM TAT

Bacillus velezensis RB.IBE29 duoc phan lap tir dat ving 1é& cay ho tiéu trong tai Tay Nguyén. Cac
nghién ciru trude day cho thay, day 1a tac nhan san xuét chitinase, kiém soét sinh hoc va phan bén sinh
hoc. Trinh ty bd gen ctia chung RB.IBE29 di duoc cong bd va sé hitu gen ma hoa cellulase ho 5, tuy
nhién, gen nay chua dugc nghién ciru bang thuc nghiém. Muc tiéu ciia nghién ctiru nhdm phan tich phan
tir va tao dong gen ma hoéa cellulase ho 5 cua ching RB.IBE29 dé tao vat liéu cho cac nghién ciru tiép
theo. Két qua nghién ciru cho thay, chung RB.IBE29 s¢ hitu celd ma hoa cellulase ho 5. ORF cua celd
gdm 1500 bp va ma hoa cellulase véi 499 aa va 55,0 kDa. Céu triic bic mot cia cellulase gdm chudi
peptide tin hiéu ¢ ddu N, domain xtic tac ho 5 va domain CBM3 & dau C ciia chudi polypeptide. Trinh
tur (1410 bp) nhung khong bao gdm doan peptide tin hiéu duoc khuéch dai va tao dong thanh cong trong
Escherichia coli DH5a. Phan tich giai trinh tu cho thiy khong c6 dot bién ciing nhur dot bién dich khung
xay ra ¢ trinh ty gen muyc tiéu trong vecto tai to hop cua khuén lac dwong. Nghién ciru nay cung cip
nguon vat li€u c6 gia tri cho nghién ctru tlep theo vé biéu hién, tinh sach va xac dinh dic tinh sinh hoc
cua cellulase.

Tir khoa: Cellulase; enzyme thity phan duong ho 5; tao dong gene; Bacillus velezensis RB.IBE29.
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