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1 AR &

1.1 ##
1.1.1

LTR-2

Trichoderma virid

E.coli Topl0 F’ ,

Pichia Pastoris KM71 pPIC9K Invitrogen
, pMD18-T Vector TaKaRa
1.1.2 T4 DNA
rTaq DNA TaKaRa ,
Sigma , DNA Marker
s RNA Trizol

MMLV cDNA ,
Marker MBI
1.1.3 :LB YPD MM MD BMGY BMMY

Invitrogen

0 0.68%KH,PO,, 1.798%K,HPO,, 0.5%

, 0.4% ,0.01 , 1.5%

1.2 RNA WiEEBS a4t 5RER

Trichoderma virid
LTR-2, 28T 3d,
RNA
cDNA

Trizol

MMLV cDNA

13 ZREBAE gl BAEAREERRE
GenBank B-1, 3-

, Primer5.0
Primer A Primer B, 5/
EcoR ( )

Primer A: 5" -CGGAATTCATGTTGAAGCTCACGGCG-3'
Primer B: 5’ -CGGAATTCGTATAACGGGCAACGTC-
ACCACCTCC-3', cDNA glu

PCR 50uL

94°C 5min; 94C Imin, 58°C 1.5min, 72°C 2min, 30
; 72°C 10min PCR pMDI18-T Vector,
E.coli Topl0 F', pMDI18-T-glu,

14 EFEBSEARAHROEE. ELMTFHL
pMD18-T-glu EcoR ,

, pPIC9K ,
E.coli Topl0 F' pPIC9K 5" AOX 1
glu Primer B PCR,

pGLU14,
pGLUI14  Sac I ,
KM71

MD 3~5d,

PEG1000

MM MD
MM

, 30C 3d, MD

EP
ddH,0 -20C
, , luL
PCR
1.5 HAEFEBEBIRENFSRIL
50mL BMGY

10uL

Smin, Smin,

, 30C
220r/min 48h,
25mL BMMY , 30C 220r/min ,
24h 0.5% 24h ,4T
6000r/min Smin, s
1.6 BEIEMERYNIE
1.6.1
48h 20uL,
, 37C ,
B-1, 3- [6]
B-1, 3-
B-1, 3- , )
[7] Imin
1 (%)
1.7 ELBEEFREEERIAFYA SDS-PAGE Mk
72h 20uL, 12% SDS-

0.4%

1.6.2

Iumol

>

2 HERMpA

2.1 FEAER-1,I-ARBEHHREERMNTE
LTR-2 cDNA , PCR

2.3kb )
pMD18-T Vector
EcoR ,

pMD18-T-glu
2.7kb
2.3kb
glu 2289bp,
(ORF), 762
B-1, 3-

RVVYIPPGTY(292-321) AASQNKVAYF
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GenBank Blastn

: -1, 3-
, 1
glu
bgn3.1 bgni3.1 , 93%,
bgn?2 , 81%
GenBank, EF176582
1 LTR-2 glu GenBank Blastn

Table 1 Blastn Result in GenBank of Trichoderma virid LTR-2 glu

Accession Description Identities/%
Trichoderma harzianum mRNA
X84085 for endo-1,3(4)-beta-glucanase  2161/2302(93)
(bgn3.1)
EF426722 gg:l "IC; e]‘; gf:&endogluca“ase 2162/2303(93)
EF426721 gﬁ 01"3’ % ;Zj:s endoglucanase 7,131 (93)
Hypocrea virens beta-1,
AF395756  3-glucanase precursor (hgn2) 1513/1863(81)
gene
B-1, 3-
R ExPASy \
Protparam
2289 )
762 , 80685.7Da
(Asp+Glu)50
(Lys+Arg)dl | 5.9
22 EFREERIEHKNEE
glu EcoR ,
, pPICOK |
E.coli Topl0 F', pGLU14
pPIC9K 5"A0X 1 glu  Primer B
PCR,
pGLU14( 1) pGLU14 , EcoR
2289bp ( 2)
pPIC9K a-
2.3 EREFEGMNFENEE
MD MM , 23
DNA ,
PCR, 3 , PCR
glu ,

2.3kb

1.0

1 pPIC9K-glu PCR
Fig. 1 PCR Results of pPIC9K-glu. M: DL-1Kb; 1,2: PCR
Results of pGLU14.
1 M

—10.0
9.0
7.0

4.0
3.0

9.3kb

2.3kb 20

2 pGLU14 EcoR I
Fig. 2 Digestion Results by EcoR  of pGLU14. M: DL-1Kb;1:
Digestion Results by EcoR

1 M 2

3 PCR
Fig. 3 PCR Results of the Recombinant Pichia Strains.
M:DL-1Kb;1:PCR Result of KGLUS;2: PCR Result of KGLU14.

2.4 THEEEREN EBETE
BMGY BMMY ,

72h ) p-1, 3-
, KGLUS
KGLU14, KGLU14 889U/mL( 2)
KGLU8 KGLU14 72h
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0.4% s 898U/mL SDS-PAGE
, B-1, 3- 80kDa, (35
3 itk
2 p-1, 3-

Table 2 Expression of p-1,3-glucanase of the Recombinant B-1, 3-
Pichia Strains ’

The increase in s B' 1,
multiples of the 3. [8] [3—1,
recombinant Pichia

strains comparing 3-
with the original

strain B'l , 3-
T.virid LTR-2 236 1 , B-1, 3-
P.pastoris KM71 - -
Ppastoris KGLU 8 670 2.83
P.pastoris KGLU14 889 3.76

Enzyme activity
Strains of B-1,3-glucanase
(U/mL)

B-1, 3-

[9,10]

B'la 3' )
B'l’ 3' s

[11]

B'l’ 3- )

4 KGLU8 KGLU14
Fig. 4 Activity Detection of Crude Enzyme of the Recombi-
nant Pichia Strains. A: Crude Enzyme of KGLUI14; B: Crude >
Enzyme of KGLUS; C: Crude Enzyme of KM71. B-1, 3-

[12]

2.5 FREEFREEE KGLU14 B9i% 5 R1AF1 SDS-PAGE PCR ’
R ik ’ 4
KGLU14, 24h , glu 2289
, B-1, 3- , (ORF),
B-1, 3- 72h , 762 ,
B-1, 3-
RVVYIPPGTY  AASQNKVAYF glu
bgn3.1 bgnl3.1 , 93%
B-1, 3-
pPICIK, pGLU14,
KM71, PCR B-1, 3-
KGLU14
, B-1, 3- ,
SDS

116 — ™%

662—

45.0—

350—

B-1, 3-
5 KGLU14 SDS-PAGE 80kDa,
Fig. 5 SDS-PAGE Result of KGLU14. M: MBI SM0431; 1: Crude
Enzyme of KGLU14; 2: Crude Enzyme of KM71. ’ ’
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(1] ; : , 1993.
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(2] > » M Ryder. : ralium Universitatis Sunyatseni), 2005, 144(12): 86-90.
(Shandong Science), 1999, 12(14): 7-15. [9] (Mycosystema)
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Cloning of B-1,3-glucanase gene from Trichoderma virid LTR-2 and its ex-
pression in Pichia pastoris

Wen Gao', Yuanzheng Wu?, Hetong Yang'>*

(" College of Life Science, Shandong University of Technology, Zibo 255049, China)
( Biotechnology Center of Shandong Academy of Sciences, Jinan 250014, China)

Abstract: Text We designed a pair of primers according to fungal glucanase genes obtained from GenBank and cloned a novel
B-1,3-glucanase gene (glu) from Trichoderma virid LTR-2 ¢cDNA by PCR. Then we linked the fragment with pMD18-T vector
and sequenced it. The sequence analysis indicated that glu was composed of 2289 nucleotide residues. The fragment contained
an Open Reading Frame coding 762 amino acids and was similar to previous reports. Translated amino acids sequence of glu
contained two Conservative Districts of B-1,3-glucanase which were RVVYIPPGTY and AASQNKVAYF. By nucleotide
blasting in NCBI glu showed high homology to three $-1,3-glucanase genes from Trichoderma sp., especially with T.harzianum
bgn3.1 and Hypocrea virens bgn13.1, which the homology reached 93%. The sequence was submitted to GenBank and the Ac-
cession Number is EF176582. Then we connected glu gene with the Pichia pastoris shuttle vector-pPIC9K. The recombinant
plasmid named pGLU14 was transformed into methylotropic yeast P. pastoris KM71 after linearization. The recombinant strain
KGLU14 expressing B-1,3-glucanase at high level was obtained through plate screening. The SDS-PAGE result indicated that
molecular weight of the recombinant p-1,3-glucanase was about 80kDa and the activity of the recombinant enzyme could reach
889U/mL in liquid culture.
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