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Abstract: Endo3 -1, 4-glucanase gene Eg/ 1 was digested with DNase [, fragments of 50 ~
200bp were collected and randomly linked with T4 DN A, then were used as templates for se-
quences amplification by polymerase chain reaction (PCR). The shuffling sequences were
transformed to 7. reesei by protoplast transformation. Two mutants with higher cellulase activ-
ity were selected. The filter paper activity (FPA) of two mutants named Egh6-4 and Egls3-
4B27> were 2.8 and 3. 6 times higher than that of original strain, respectively.
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ro T. reesei $-1, 4
Egll ’
1
1.1
(T.reesei)
PDA : 20g, 20g, 200¢g
, 0.5h , 1L.
CM . logy 10%7
loga lLo
MENDEL 20g, (NHa4)2
S04 1.4g, KH2P042.0g, CaCl20.3 g, MgSO4+ ° 7TH2
0 0.3¢g 80 1.0g, 0.3 g, 5g
0.3g, 22g, 1L.

: FeSO4 °7H20 5. 0mg, ZnCl2 1 4mg,
MnSOs °H20 1.6mg, CoCl> °6 H202 Omg,
1L.

1.2
. T4 DNA
Promega , Sigma s PCR
.DNA DL2000. DN ase
I Fermentas , .PCR
, PCR
1.3
1.3.1 T.reesei : [12]
1.3.2  T.reesei DNA :
. CTAB DNA!,
1.3.3  Egll T.reesei  DNA
, PCR Egll . 501 :1 X PCR

buffer.2 mmol/ L MgCPEk .0.2 mmol/ L dNTPs.

(F: GGCTCGCTCTACCTGTCTCAG, R: TTCT-
TCTGTACGCAGGCGG) 0. 4!'mol/L.0.025 U/
M1l Taq 2.5 ng/M1 DNA.

94 °C5 min; 98 ‘C30s, 60 C 1min, 72 C 1 min, 30

;72°C 10 min.

1.3.4 Egll
DNase |

shuffling
5 ~ 30min,

: Egll

50 ~200bp  DNA ,

A 2011548 A % 18 A% 3 H

T4 DNA .
PCR ( )s

1.3.5 T.reesei : [13]
1.3.6 T. reesei Egll
T.reesei s
0.7M CM » 30 C. 1301/ min 2d,
s 2 ~3d,
1.3.7 : ,
) CM (
1% )» 30 ‘C. 1601/ min, 2~3d,
, 50mg
M , 2m1 0.05M/L
2ml . 1801/min.50 C
1h 2ml1 DNS ( L 35
5.3g, NaOH 9.9g, 153¢,
3.8ml, 4.15¢), 10min,
s v 540nm
|
1
2
2.1
DNase I PCR Egll ,
50~200bp DNA ¢ D, T4
DNA )
PCR , DNA
C 2, shuffling

2000bp

1000bp
750bp

500bp

250bp

1 Egll
Fig.1 Reclaiming fragment of Eg/1
M. DL2000, 1: Egl1 . 1 Fragment of Eg/1.
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T. reesei DNA,PCR Egll ¢ 3  4)

b

: Egll a 0 Egl: 6-4
2~3d, , ( 765bp, 755bp)  NCBI Blast
cM : . : Egll 1 “«C7C 5,
’ T.reesei , Egll ;
° ’ Egls3-4B27: ( 765bp,
(CK) Egl36-4  Egls3-4B:Z2, M1
28 C D 3.6 ( 2. 2000bp
1 Egl;6-4 (K (ODs49)
Table 1 Result of enzyme activity mensuration for Egk 6-4 and 1000bp
Cl(( 0D54] ) 750bp
Strai Absorbance with-  Absorbance with Rasied mul- S0gkp
train . . .
out filter paper filter paper tip le
CK 0 76240 075 1 02140 - 250b
Egl;6-4 0 845+0 1 846+0 2 867 %
. 100b
* :[(BE;;13647AE;;13&4)7(BCK7 Ack)]/ (Bex — Ack )5 Al 4
- Bi: .
Rasied mu]liple:[ (ng]3547AEg13574)7 (BCKfACKﬂ/(BCK*ACK); 3 Egl3 64 PCR Egl l
Ai: Absorbance without filter paper, Bi: Absoibance with filter paper. Fig.3 PCR production of Eg/ 1 from Egl; 6-4
2 Egl,3-4B.Z,  CK (ODsi) M: DL2000. . Egl 1 . 1. Egllgene.
Table 2 Result of enzyme activity mensuration for Egl 3-4 M 1
B, Z, and CK(ODsy)
*
Strai Absorbance with-  Absorbance with Rasied mul-
train . . .
out filter paper filter paper tip le 2000bp
CK 017240 0 35540 -
Beli3™ 4 13300 004 0 9870 3 664
4B,7, U - h
1000bp
* =[ (Brgy6-4m,7, — Arglh6-an,2, )~ (Boxk— Acx)]/ (Bexk — 750bp
Ack)s Al . Bi: .
Rasied multiple= [ (BE*’J364BZZ2 - A;g,;]3 64B, 7, )— (Bek— Ak )]/ (Bek 500bp
— Ack); Ai: Absorbance without filter paper, Bi: Absorbance with fil-
ter paper. 250bp
M 1
23130bp :
9416bp
6557bp 2 4 Egl;3-4B,7Z, PCR Egll
ABE1Ep Fig.4 PCR production of Egl1 from Egly3-4B,Z,

M: DL2000, 1. Egl1 . 1: Egll gene.
B721 ACTGCGCCCCCGCCCCCGCCTGCGTITC - AGAAG??A755

L LLEELTL

2027bp
ATSOACTOCEELbbLOCbaCtTbaTaleAGAAGAAA T6s
564bp 5 Egl; 6-4 Egll (
)
2 Shuffling Egll Fig. 5 Egll gene analysis of Egl;6-4 between before
Fig.2 Novel gene from shuffling and after reconstruction(mainly display the changed sequence)
M. DL2000 1. . 1. Reconstructed B: » A . B:Before reconstruction A: After
DNA fragment. reconstruction.
2.2 Eds:6-4 Egl:3-4B:Z: Score= 1389 bits(752), Expect= 0. 0, Identities= 755
Egls6-4 Egh3-4B:Z- 756(99%), Gaps= 1/ 756(0%), Strand= Plus/ Plus.
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B 675 CACTGAGCATCGCAGTAGCCGCTC(|3C|(|iTAGTT 706

A 64 CACTGAGCATCGCAGTAGCCGCTCCCGTAGTT 33
B 707 GGCACCGGCCGTGTTATACTGGTTGGCGCCCCC 739

A 32 GGCACCGGCCGTGTTATACTGGT-GGCGCCCCC 1
6 Egl3-4B,Z,Egll
( )
Fig. 6 Egllgene analysis of Egl33-4B,7Z, between be
fore and after reconstruction(mainly display the changed se-
quence)

B: . . B: Before reconstruction A: After

reconstruction.

Score= 1332 bits (721), Expect= 0. 0, Identities= 724/
725(99%), Gaps= 1/ 725 (0%), Strand= Plus/ Minus.
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