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Abstract.p-1,3-1,4—glucanase,which can hydrolyze p—1,3-1,4—glucan by cutting off the B—1,4-glycosidic
linkages and release shorter reducing sugar,has been applied in the brewing and animal feed additive
industry. It can effectively improve digestibility of barley —based diets and reduce enteritis. In this report,the
gene of B -1,3 -1,4 —glucanase,which was optimized according to Pichia pastoris condon usage,was
amplified by polymerase chain reaction and ligated into the expression vector pPICZaA. The recombinant
vector was lineared by Sac | and transformed into Pichia pastoris X-33 by electroporation. Then the optimal
positive transformant,named X-33/pPICZaA-bgl,was screened by colony PCR and shake flask fermentation.
The enzyme activity of recombinant B —-1,3 —1,4 —glucanase couldreach 308.5U/mL after 96h methanol
induction. Results of SDS-PAGE showed that about 33ku protein of the p—1,3-1,4-glucanase was expressed.
Acidity and temperature optimal for this recombinant enzyme was pH5.0 and 50°C, respectively.
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1.1
Escherichia coli JM109. p-1 3-
1 4- pLF3
Pichia
pastoris X=33 N pPICZaA  Invitrogen
B-1 3-1 4- Sigma
St.louis MO PCR N JTaqg DNA
N TAKARA N
.YNB LB
YPDS.BMGY/BMMY
Invitrogen
l7JO
1.2
1.2.1 pB-1 3-1 4-

glucanase

EcoR 1.Not 1

BGL1 5’ -CG GAATTC ATGAAACGAGTGTTG
CT-3°

BGL2 5°-AAA GCGGCCGC ATTGCTCGTATAT
TTTA-3’

PCR 50nl. 10xPCR Spll
MgCl, 25mmol/LL 3L, dANTP 10mmol/L. 1mL
1L 1pl. Taq 10000U/ml. 1. ddH,O
37nL. PCR a.95C 4min b.94°C 1min.
55°C 1min.72°C 1min c. b30 d.72°C 10min
e.4°C - PCR 1.0%
o pMD-T-18
JM109 LB
pMD18—
T-bgl.
1.2.2
pMD18-T-bgl EcoR 1 Noi 1l
EcoR 1 Not 1
pPICZa A 16°C
JM109 25wg/mlL LB
37C o
EcoR'1 Not 1 o
pUC ori 5" AOX1
CYCLTT pPICZaA—bgl
4.3kb a—Factor
EcoR T

Zeocin

bgl

3" AOXI TT Not I

1 pPICZaA-bgl
Fig.1 The constructed plasmid of pPICZaA-bgl
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1.2.3
pPICZaA-bgl 20L
Sac I 37C 16h
10 L 80uL
GS115 Smin 1500V 25k
1mL Imol/L
15mL 30°C
2~3h 100wg/mL
YPDS 30°C 2~4d
DNA PCR o
1.2.4 X-33
25mL BMGY
24h 25mlL BMMY
30°C.250r/min 12h
0.5%
-1 3-1 4-D- DNS B
pH5.0 50°C
1pmol 1U,
1.2.5 SDS-PAGE
12% 5% SDS-PAGE 5%
10min 20uL
[9] °
1.2.6 p-1 3-1 4-
100%
1.2.7 B-1 3-1 4-
50.60.70.80C 30.60.90.120.150min
100%
1.2.8 pB-1 3-1 4- pH
pH
100%
1.29 B-1 3-1 4- pH
pH 50°C lh
100% .
2
21 p-1,3-1,4—-glucanase
BGL1/BGL2

2 B-1 3-1 4—glucanase
Fig.2 PCR product of -1 3-1 4—glucanase gene
1 DNA 2~5 B-1 3-1 4- o
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700bp 2
717bp 239
bgl °

glucanase

2.2

pMD18-T-bgl EcoR 1
Not 1
JM109

EcoR1 Notl

pPICZaA

700bp 3600bp
3 bgl

pPICZoA pPICZaA-bgl.

3 pPICZaA-bgl
Fig.3 Identification of pPICZaA-bgl by digested with EcoR 1
and Not 1
1 DNA 2~4
Not 1 °

pPICZaA-bgl EcoR 1

2.3
pPICZaA-bgl AOX

o Sac 1

100pg/mL
YPDS o

AOX 5’AOX1/3’AOX1  bgl
BGLI1/BG1.2 PCR 4 3~6
3 AOX1/AOX2
1300bp  2200bp 4BGL1/
BGL2  750bp 5A0X1/BGL2  1200bp 6
BGLI1/AOX2  800bp 2 X-33
AOX1/A0X2 2200bp

3.0kb—
2.0kb—+

1.5kb— =

1.0kb — e
750bp —# ==
500bp —+

4 PCR
Fig.4 PCR analysis of the positive transformants
1 DNA 2 AOX1/A0X2 X-33
pPICZa A 3~6
AOX1/A0X2 BGLI/BGL2 AOX1/BGL2 BGLI/AOX2
pPICZaA-bgl
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X-33/pPICZaA-bgl .

2.4 X-33
25mL BMGY
30°C 24h 0.5%
BMMY .
12h 5
o 5 96h
308.5U/mL 89.5¢/1. 96h
96h
100 | e
—-— ,_.-§-—-'§
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W 6ol 1200 2
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Fig.5 Expression of B—1 3-1 4-glucanase

2.5 SDS-PAGE

TCA 10 5%
SDS-PAGE 6. 6
33ku o
B-1 3-1 4- 26.6ku
ku M 1 2 3 4 5 6 7 8
200 =+
97.2 =+ &
66.4=> =
443 =
e
20.0=+
20.1 =
6 X-33 SDS-PAGE

Fig.6  SDS-PAGE analysis of recombinant P.pastoris X-33
culture supernatant
M 1~7 X-33/pPICZaA-bgl
0.24.48.72.84.96.120h
8 X-33 .

2.6 p-1,3-1,4-
2.6.1 B-1 3-1 4- 7
50°C
50°C
50°C
55°C
50°C 40~55°C
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Fig.7 Effect of temperature onf3—1 3—1 4-glucanase activity

2.6.2 8
50~80°C
50°C 150min 95.4%
70°C 30min 38.5%
50°C °
100 —=— 50
i —e— 60°C
< 80 —— 70°C
—w—30°C
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40

20

O 1 1 1 1 1
0 30 60 90 120 150 180

min

8 -1 3-1 4-
Fig.8 Effect of temperature on -1 3—1 4—glucanase stability

2.63 pH B-1 3-1 4- pH
9 pH5.0
- pH4.5~6.0 65%
pH 6.0 pH7
31.1% °
100
3 _‘_‘_‘_i\
e 80F
60
40
20 : . . .
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Fig.9 Effect of pH on B-1 3-1 4-glucanase activity
2.6.4 pH B-1 3-1 4-
1h 10 o
pH3~7 80%
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Fig.10  Effect of temperature on -1 3-1 4—glucanase stability
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