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Construction and Expression of the Chimera Cellulase EGX - Glucl1C

CHEN Ling-ling , XU Jin-ping (State Key Laboratory of Virology, College of Life Sciences, Wuhan University , Wuhan , Hubei 430072 )
Abstract [ Objective ] To design and construct chimera cellulase EGX-GluclC originated from the fusion of B-glucosidase Gluc1C and a cullu-
lase EGX. [ Method ] First, we generated the plasmid inserting chimera cellulase. Then, we purified the recombinant Gluc1C, EGX and EGX-
GluclC according to the standard GST purification manual. We also generated the anti-GluclC serum from the rabbit. [ Result]The coomassie
staining results demonstrated that the purity of these proteins was 90% , which was sufficient for enzyme catalytic assay. Through verification of
western blot,the anti-Gluc1C serum produced from rabbit was of high quality and the dilution ratio can be 1:5 000. [ Conclusion]The study pro-

vided a theoretical basis for the industrial application of cellulase.
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Table 1 Primer name and sequence
S5 L4 s SIFH) (5°—3")
No. Primer name Primer sequence(5’ -3”)
., CGCGGATCCATGAGCGAGAATAC-

1 BamH 1 - Glucl C - F CTTTATAT
ATAGTTTACTCGAGCTAAAAC-

2 Aho T=GluelC =R ceorrerrececatc
CGGAATTCATGAGCGAGAATAC-

3 EcoR 1-GluclC -F CTTTATAT
CGCGGATCCATGCCCTCTGGT-

4 BamH 1 -EGX - F GCTGCTG
CCGCTCGAGCTAGCTAACATTA-

5 Xho 1-EGX -R ATCTTGACGG
CGGAATTCCGAGCCACCGCCAC-
CACCCGAGCCACCGCCACCAC-

6 EcoR 1 -EGX -R CCGAGCCACCGCCACCAC-
CTAGCTAACATTAATGTTG

1.2 A&

1.2.1 EAFRAMEE, DISCRE O A1 pET22b - GluclC
F pET32a — EGXA {E It EGX - Glucl C #1414,
1.2.2 S THEH . #4506 pGEX —6p -1 - EGX -
Glucl C #: AL KT P BL 21 ( DE3 ) J& 3z 25 4N i, 45 21 i BH %
SUREZ: PCR S 0 PHE I TRV B R RE 225 i A5 TR 21 4k 2l
EGX - GluclC [ KT B H 21 3K T A2 B RIL pGEX - 6p —
1 - EGX - GluclC,

1.2.3 HAEAMLifL, LIRbRE GST WIS S hr & H
(7 ikalifk B . AR A Malifbiasl SDS - PAGE
DA% 25 T M s Y A A

1.2.4  GluclC Ui iy il 25 K 2l Ak i £F 2 R il i & 1K
EGX - Glucl C f3igi{A 23 SDS - PAGE J5 , Y1340 & H i &
RIS AE PR, 4 LIAAF) Freund’ s Adjuvant Incomplete
FESEAH Y 22 R AR, BB R 2 mg, A% 14 d %
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G141 F12 548 BEGX 1, LA , i VI A5 Xho 1 750 bp
M EcoRT¥ H 09 7 5 i A B pGEX — 6P — 1 — EGX ( ¥ lin 500 bp
M | 2 3 250 bp

5000 bp
3000 bp
2 000 bp

1 500 bp
1000 bp
750 bp

500 bp

100 bp

7 :M. 1 kb DNA marker;1. pGEX —6P — 1 BRI 45 (BamH 1) ;2
Al 4. BamH 1 Fll EcoR TXURYIGAL , VG 1T Bese 26 i)
RILIEBTRE, T 77 H B EGX 33 #15. BamH 11 Xho 1 3L
REUIGER , VKIE b J7ess Sty VIR et Boke, 77k H Y
724 EGX = Glucl C

Note:M. 1 kb DNA marker. Lane 1 showed the intact size of plasmid

after single digestion with BamH 1. Lane 2 and lane 4 showed the
DNA fragment of chimera construct after BamH I and EcoR 1 di-
gestion , the lighter line above the lane is the cutting linear plas-
mid, and the lower part is the objective product EGX. Lane 3

250 bp

100 bp

7 :M. 1kb DNA marker, 3k 1.2.3 435125 EGX - GluclC EGX,

GluclC [ Ry ZHH and lane 5 showed the DNA fragment of chimera construct after
Note:M. 1 kb DNA marker. Lane 1, 2, 3 was the PCR product of BamH 1 and Xho 1 digestion, the lighter line above the lane is
EGX-Gluel C, EGX, Gluel C respectively the cutting linear plasmid, and the lower part is the objective
. product EGX-GluclC
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Fig. 1 The PCR result of EGX, GluclC and EGX-GluclC re- Fig.2 The restriction enzyme digestion result of recombinant
combinant plasmid plasmid pGEX-6P-1-EGX-Glucl C
M 1 2 3 4 5 6 7 8 Mo 23 4 5 6 71 9
170 kD 170 kD
130 kD 130 kD
100 kD o : 100 kD o= TN
— —
70 kD 70 kD —9-!--_
—— - | =
55 kD - - —
b= 4 55 kD = =
40 kD = 3 - - g - Gy
—— -' 40 kD -— oy T -
GST-EGX GST-GluclC
M 1 2 3 4 5 6 7 8
170 kD
130 kD
e e
100 kD =
= =W
70 kD | — —
55 kD —
— - J
40 kD had - -
—

GST-EGX-1iker-GST-GluclC

TE M. 2 Marker; 1 S HTAIN AN 2. 555 AU A3 15 5 AR P 5 1L 54 VB SR AMUBE P )5 IO T0E 5. 5 AN MR 45 & e
119 GST R ffig ;6 ~8 43 R B WL ZH 53 E1 E2 (E3
Note : M. protein marker, lane 1 was the whole cell extract before IPTG induction,lane 2 was the whole cell extract after IPTG extraction,lane 3 was the
supernatant of induced cell lysate after sonication,lane 4 was the pellet of induced cell lysate after sonication,lane 5 was the binding protein sample
after GST incubation,lane 6 —8 were elutes after excessive glutamine elution from GST resin
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Fig.3 The coomassie staining result of recombinant GST-EGX, GST-GluclC and GST-EGX-GluclC after GST purification
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Fig. 4 The Western blot test result for the chimera cellulase
EGX-GluclC

3 Tt E4ie

LR R HIR T IUAE A de ) RN B R e T B B K Ak
AW XK £ 4E U B AR S SR R Y T
A GRS, T R AR PR FH TG BE 2 1 SR BB AR R 0 A
o YR MR T AR 4E 2 1 5 T 0L 2 A0 56 ko
TR LT Y R A R 0 PR RE AN I DA 7 AR T 2T 4

RN T A2 T BOX — SR IFFE 5 SE BRI A —
SERE BRI A o N [ G B 0 B T 4 3R A A
TELLN A B 0 25 5 1T HL X274 28 A 7K i BE 1t KR A

Il JEA AR R A I RE P AR e R L R A

TR AU EGX — Glucl C Il EGX S MU A48

W rh oy B R —Fh Z DI RRLF4ER G, [RIR B 2R 4R

P, Glucl C 2 MR ZFAIFF I P20 B A —Ff B — K

e, v ) L H R R 22 R R Y 3R M IR R 4

(G4S)3 i, RAIE T 2 A8 1 Z 8] B4 25 ) 25 48 R 52 520

S T HE R 3 AT AL 3 R 10T

—Hfi5EH 0.5 mg/mL, [FlIF R AT TR AIHT Glucl C

(SR K £ RO HEBFSEBL TIERR, A 9T

T KBk A A TE SR AR R GE rh RR R 2 s H

5 77 i B ATE pH T 32 KR E M TR A 4 o

S 3k

[1] ADDEN R,NIEDNER W,MULLER R, et al. Comprehensive analysis of the
substituent distribution in the glucosyl units and along the polymer chain of
hydroxyethylmethyl celluloses and statistical evaluation[ J]. Anal Chem,
2006,78(4) ;1146 —1157.

[2] PERCIVAL ZHANG Y H,HIMMEL M E ,MIELENZ J R. Outlook for cel-
lulase improvement ; Screening and selection strategies [ J ]. Biotechnology
advances ,2006,24(5) ; 452 —481.

[3] ADSUL M G,SINGHVI M S,GAIKAIWARI S A,et al. Development of bi-
ocatalysts for production of commodity chemicals from lignocellulosic bio-
mass| J ]. Bioresource Technol ,2011,102(6) ;4304 —4312.

[4] BAYER E A ,MORAG E,LAMED R. The cellulosome:A treasure-trove for
biotechnology[ J ]. Trends Biotechnol ,1994,12(9) ;379 —386.

[5] GHOSE T K. Measurement of cellulase activities[ J]. Pure Appl Chem,
1987, 59:257 —268.

[6] ADLAKHA N,SAWANT S, ANIL A, et al. Specific fusion of B-1,4-en-
doglucanase and 3-1,4-glucosidase enhances cellulolytic activity and helps
in channeling of intermediates[ J ]. Applied and environmental microbiolo-
gy,2012,78(20) :7447 - 7454.

[7] AKCAPINAR G B,GUL 0,SEZERMAN U. Effect of codon optimization on
the expression of Trichoderma reesei endoglucanase 1 in Pichia pastoris
[J7]. Biotechnol Progr,2011,27(5) ;1257 —1263.

[8] ALPER H,STEPHANOPOULOS G. Engineering for biofuels : Exploiting in-
nate microbial capacity or importing biosynthetic potential? [J]. Nat Rev
Microbiol ,2009,7(10) ;715 -723.

[9] ANDERSON T D,ROBSON S A,JIANG X W,et al. Assembly of Minicel-
lulosomes on the surface of Bacillus subtilis[ J]. Applied and environmental
microbiology ,2011,77(14) 4849 —4858.

[10] ANGENENT L T, KARIM K, AL-DAHHAN M H, et al. Production of

bioenergy and biochemicals from industrial and agricultural wastewater

[J]. Trends Biotechnol ,2004,22(9) :477 —485.

eSS S S S GG G O S S S S G S G G S S S S S S S SO S Sy

(E2ZTT )

[10] skagmk, divEie, MREHT, . JbnURih B EX g Asdas )] At
SRR F4,1997,19(4) 112 - 17.

[11] F25b}, 1. PR A S RS P e KSR T ). £
BAeE,2000,19(4) 272 - 74,

[12] LI H,ZHAO W Z,GU R Z. Effects of three different green lands in plan-
tation structure on the O,-emitting, CO,-fixing, heat-absorbing and tem-
perature-decreasing in residential quarters|J]. Environ Sci,1999,20(6) :

41 -44.

[13] WANG X R. Ecological park and urban environment protecting| J ]. Chi-
nese landscape architecture,1998,14(2) ;14 - 16.

[14] $3PH. g AR R = st iR A A SRR
FFFE[D]. dba: bkl R ,2010.

[15] ﬁ%é@% SRS VR N LT ] ARl R4, 2005,
33(5) .68 —70.



