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Cloning and Sequence Analysis of £-1, 3-1, 4-Glucanase Gene
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(1. State Key Laboratory of Food Science and Technology, Jiangnan University, Wuxi 214122, China; 2. School of
Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: Based on the sequence alignment of Bacillus amyloliquef aciens, two pairs of primers
were designed and synthesized in this study. Using the total DNA of Bactllus amyloliquef aciens
as template, the gene of £-1,3-1, 4 glucanase (bgl) was amplified by PCR, which has about 750
bp in length. The gene was cloned into pTG19-T Easy vector, and the recombinant plasmid was
identified by PCR, restriction enzyme analysis and sequencing. The homology analysis revealed
that the nucleotide sequences of the cloned B1, 3-1, 4glucanase gene similar to the B.
amyloliquefacines( M15674), B. subtilis( DO0518) and B. lichenif ormis( AY365256) were 99% ,
95% and 94% , respectively.

Key words: Bacillus amyloliquef aciens, B1,3-1,4glucanase, cloning, sequence analysis

:2010-08-11
(20090964); (CIE00920)
(1982-), ., , , Email: jtsfly
@ 163. com
* : (1968-), > , s Email: lwpkxy@ 163. com



%4 WEEFEL 31, 4R RAEEEARG LR SR 947 619

B1, 31, 4 ( .

) 1m0 8 1 #M#HE5F&E
81,3 B1,4 11
’ 111 BA#kAFRE ( Bacillus
’ B amyloliquef aciens) DH5a
; 112 #5457 LB (g/L):
, 90% B £1,3 10, 5, 10
" 100 Mg/ mL, 2%

B1, 31, 4 (1, 31, 4B-D-glucan 4 BamHI Xhol T4 DNA
glucanohydrolase, 1, 31, 4-glucanase, Tag DNA pTG19-T Easy Vector
E. C 32173, B ), DL2000 M arker

B B1,3 B1, ;Xgal  IPTG Sigma
4 . ; AR
121 12
’ PCR  PT G-2000: MJ ;
13l chemi system: uvp ; One
, [45] B1,31, 4 Drop Spectrophotometer OD-1000:
; BS-1E:
, B-1,31,4 13
' “131, 4 131 MHFIeiTE AR 2 DNA R
' ’ LB ,37 C
B1,31,4- 200 r/ mim :
ﬁ-l[’j_ml’ + " . DNA, 1.5¢/dL
’ ’ DNA OD-1000
( Escherichia coli) (Bactl- DNA
lus strains) (S accharomyces cerevisiae ) 132 34kt 5 Ak GenBank B 1,
31,4- s Premier Primer
50 ,
B1,31,4 758bp, ,
. SCAATGGATCC [ATG] AAACGAGT
’ PCR GTTGCTA-3 ( BamHI ,
’ ): : 5-AG
» PCR ; GCTCGAGTTTTTTT GTATAGCGCACGT (
" ’ Xhol ),
: BL3L4 133 B1314-WHE A LE G PCR 53
PCR DN A ,
) ) PCR B-1,31,4- ,
(50 HL): 10x PCR buffer SHL, M gCl2 (25 mmol/ L)
( Bacillus amyloliq- 2 5 BL, dNTP(10 mmol/L) 1 KL, 2 UL,
uef actens) , B1, 31, 4 3 ML, Taq (5 U/HL)O.5HL, 34 LL
) ) PCR :94 C2min; 94 C 1 min; 42 C 1
B1, 31, 4 min, 01 C,72 C 1 min, 30
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72 C 10 min; 4 C
134 B1,31, 48 BHEMBARG 2%  PCR

L 5¢/dL ,
, pT GI3-T vector 4
C , DHS5a
30 min, 42 C 45 S, 5 min,
800 M. LB ,37C 2001/ mim
1h
LB ( X-gal IPTG)37 C
, , LB
,37 C
135 MEiEgEe
1) PCR
PCR , ,
L 5¢g/dL
2) BamHI  Xhol
:buffer 2L, BamHI1 1HL, Xhol 1 KL,
8 UL, 8 UL; ,37 C 4h ,65
C 15 min, 1.5 g/dL

136 MAEREFIHH PCR

DNA Tools B1, 31, 4
) Ger
Bank
2 #RE5H
21
DNA
OD-1000
DNA 215. 33 ng/BL, A0
Aaso 1. 954, 1. 820 R
DNA , PCR
22 B1,31,4- PCR
DNA ,
PCR 750 bp ,
, 1
23
231 PCR &% LB ,
LB
, , PCR ,
2,
) bgl
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pT G19-T vector

2000 bp

1000 bp
750 bp

500 bp

250 bp

100 bp

M:DNA M arker; 1: PCR
1 £1,31,4- PCR
Fig.1 Gel electrophoresis analysis of PCR amplification
product of £-1, 3-1, 4-glucanase gene

M I
2000 bp .

1000 bp
750 bp

500 bp
250 bp

100 bp &

M:DNA M arker; 1: PCR
2 PCR
Fig.2 Gel electrophoresis analysis of PCR amplification
product of positive cloning plasmid

2 3.2 BamHI #= X hol M Bg % €
BamHI X hol s
3, , 750 bp
, B1,31, 4
pTG19-T vector ,
pT G19-T-bgl

M 1 2

2000 bp

1000 bp
750 bp

500 bp
250 bp

100 bp

M: DNA Marker; 1: 32
3
Fig. 3 Restriction enzyme cutting of positive cloning
plasmid
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24 ( B. subtilis, DO00518)
, B1, 31, 4 (B. lichenif ormis, AY365256) 9% 95%
758 bp, GenBank 94% DNA Tools ,
(Accession AY205562) 4, ORF 717 bp, 239 ,
Blast , B 26 807, 6 51,
1, 31, 4 GenBank 36 8%, 44 8% ,
( B. amyloliquef acines, M 15674) 8 8%, 9 6%

TTG CTA ATT CTT GTC ACC GGA TTG TTT ATG AGT TTG

GCT CAA ACA GGC GGA TCG TTT TTI GAA CCT TTT AAC
P

A Q T G G S F F E F N
121 AGC TAT AAC TCC GGG TTA TGG CAA AAA GCT GAT GGT TAC TCA AAT GGA GAT ATG TTT AAC
41 s X B G L W Q K A D G b 3 B N G D M F N
181 TGC ACT TGG CGT GCG AAT AAC GTC TCT ATG ACG TCA TCA GGT GARA ATG CGT TTG GCG CTG
61 C P W R A N N v S M T S S G E M R L A L
241 ACA GTT CAA ACA TAT GGC
81 T v Q T Y G
301 TAT GGA CTT TAT GAA GTC AGA ATG AAA CCG GCT AAA AAC ACA GGA ATT GTT TCA TCG TTC
101 ¥ (= L Y E v R M K P A K N T G 29 v S s F
61 TTC ACT TAT ACA GGT CCA ACG GAG GGG ACT CCT TGG GAT GAG ATT GAT ATC GAA TTT TTG
121 F T X T G P T E G T P W D E T D I E F L

GTT CAA TTT AAC TAT TAT ACA AAT GGC GCA GGA AAC CAT GAG
v Q F N ¥ Y T N G A G N H E
TTT GAT GCA GCC AAT GCC TAT CAT ACG TAT GCG TTC GAT TGG

TGG TAT GTC GAT GGG CAA TTA AAA CAT ACT GCG ACA ACC CAA

AARA ATC ATG ATG AAT TTG TGG AAT GGT ACG
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CTC GGT TCC TAC AAT GGC GTA AAT CCG CTA TAC GCT CAT TAC GAC TGG GTG CGC TAT
L G s Y N G v N P L Y A H X D W v R b4
ARA AAA TAA TGT ACA GAA ARAG GAT TTC CGC TGG GC

K K * C b E K D F R W A

4 £-1, 31, 4
Fig.4 The nucleotides sequence and its deduced amino acid sequence of -1, 3-1, 4-glucanade from Badllus amylolig-
uefaciens
2x &
3 72z & B1,31,4
B1,31,4 : ’
ﬁ )
GenBank B1, 31, 4
s Primer5
_ 8 \ PCR  T-A 758
bp B1,31,4 , pTGI19-T
> ’ oH , Easy Vector , PCR s
B1.31. 4 GenBank s
81 314 pT G19-T-bgl ,
g 81,31, 4

B1,31,4 .
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