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R LT 4 28 (CMC) 3 A R T = b B o 1R
(SDS) Il 1 Sigma 24w, = F5 HI Ik G0 3 H 4 (Tris)
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[ A s R 5L bR VR 2 AR 1.0 em K/ I T B
TR TR R AR (R B 20 g/L B AR 3 /L.
(NH,),S0, 1.4 g/L.KH,PO, 2.0 g/L.J} 20.3 g/L.
CaCl, 0.3 g/L. MgSO, 0.3 g/L. FeSO, 5.0 mg/L.
MnSO, 1.6 ZnSO, 1.4 CoCl,
2.0 mg/L), pH B4X; W& K 60 mL/150 mL,
60 r/min % iR 4% 35 55 55 5 K AP 1 4% 10% R &=
e 0 2 Rl R A TR B 77 i (R B 20 g/ L ok ok i
HREFES g/ L, B AW AR Bl 1 35 92 J5) , pH A SR, 3¢
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JIkHR S0 1% (PMF) 5 88 J5 76 — 2% 5 i 1) JE At |- P 3k
PR 43 IR BEASE — 20 Hb i w3 O X R e EAT YR N o BT
AL AL, %5 HOZ KB 7 41 3t 45 4 PMF ¥ 45 3L
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Figure 1. Elution profile of the gel filtration on Sephacryl S400 (26 x

700 mm) .
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Figure 2. Elution profile of the DEAE ion-exchange column chromatography.
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Figure 3. SDS-PAGE of protein samples during separation and
purification. Lane 1 -2, protein samples after gel filtration; Lane
3 - 4, protein samples after ion exchange chromatograph; M,

protein marker.
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2.2.1 H&EERE .pH R EMNE : Egn20 15
il P pH K FL T 5215 B0 W 1 4.5 BT R - B0 ROV
WA 40 °C, il [ Y pH O 65 2l Ak 1 g 1 45 °C
DURE L K 1 h 48 8 4 R IR A 55 7 1 90% LA
b W R T 40 °C JE, BT ) T 4R BRI, 60 °C /K
1 hJi5 3% AN e 4E 5 JR Ok 1 25% ; pH A& P A
KL% AE pH5.0 - 8.0 5 Bl Nl LR+ 70% LL
b R S SRR g e

2.2.2 EYEEMENE KR RR I X
filg 0 T3 H L 4T 4 25 (CMC) A5 565 i B B s o x
TR TEE A FEFT DB ACRN Bk B A7 AN B 2 (1) B At
D7 %5 T UE by IR AG B A B RS D), 5 Rk 2

1. REREBOGL
Table 1. Purification of Egn20

Purification step Tnlal' Tnl-alA Specific activity / Purification Yield/
protein/mg activity /U (U/mg) (fold) %
Crude extract 26. 68 253.74 9.51 1. 00 100
Ammonium sulphate precipitation 5.79 136. 21 23.52 2.47 53
Sephacryl SH00 gel filtration 0.18 14. 45 80.27 8. 44 6
DEAE-sepharose ion-exchange column chromatography 0.09 10. 20 127.50 13.41 4
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Figure 4. Effects of temperature on the activity and stability of

Egn20. A: enzyme activity; B: thermal stability.

% 2. Egn20 R¥45 5 M40

Table 2. Substrate specificity test of Egn20

Substrate Specific activity/ (U/mg Protein)
Carboxymethylcellulose 127.50

Xylan 3.71

Oat straw 0.88

Starch 0

Bran 9.28

Filter paper 1.77

Cotton 0

7o ALY Egn20 T LA R Al R SRR G IR I i 2%
FEAE IR SRR X 5 KRR A R ) T AEAE Egn20
S P VU] B JER 0 A T W Tl ) R 0l S e A
HBHRIBER" .

2.2.3  Egn20 K [ E HUM E : 200 05 Bk 5
Egn20 [%f# CMC B K, 18 4 16.35 mg/mL, V, A
17.07 pg/ (mLemin) (& 6) .

224 SEBFNEBEAZWANE: &8 8 71
T 25 BL W Fe® ' X Egn20 A 18 B & 1 3 3% 16
Mg® " 1 Co®* 5% - i35 77 1R 56 i AS WY 568, (HAT 1F 9030
Jg Co™ " ] it ik 2 B K W A A 45 IO AR Y
E AR AT Egn20 5 AN [F R BE [ 34 4 5
5 SRR 3 1 4 24 T (B 7)

& 5. Egn20 §3i& pH 0 pH if 3 4440
Figure 5. Effects of pH on the activity and stability of Egn20.

A enzyme activity; B: pH stability.
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Figure 6. Double reciprocal diagram of Egn20, each value in the

panel represents the means (n =3) .
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o i RIRWE TS R, BATE Egn20 %k —FlokT
1) GHT Sk 1 D) 4 560 1
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Figure 7. Effect of metal ions on CMCase activity of Egn20. Each value in the panel represents the means (n =3) .
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Figure 8. ldentification of Egn20 by MADIL-TOF-TOF.
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P EG BEAT T 4 B 2l Ak S g 2 Ve BT 9T . g A4k
Jei B LU g% 90 127.5 U/mg, % {H 5 Golovehenko
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w1 (125 U/mg) £, W A% T T s R Y 4
Amylomycesrouxii P4 U] 1] 2 §% Mg i 77 (140 U/mg) .
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alifb #3219 N V) w2 OB G Egn20 4y 1 i 4 55. 37
kDa, 55 Merja 2 U7 43 S8 18 Trichoderma reesei P 4] %
RREWG 5y 1 B ALAE— € 2200 .

a6 1) Egn20 1] DLEE AR AR TR A I 7 AL 8
PERE  IF HR AR ZRE A A7 7R3 99 10 B A 7% )5 3X 1T g
5 RRIE A ) A7 A Egn20 7 5 11 VU 16 SIS 4 47
BULA RO T e AR i ™Y . Egn20
R A2 K 12 11 B % ) 2 0 B oy T B R L e RAR VR B IR
WY PGS I, AT Re A T Ak R AR RN
D@3 NG S R I E R & S 3 el ) EPTRE
B, 3B AR T 5 B OK A

MR8 2 1 ol 2 e 1 — MeAm il — OIS 1 4
i 60 43 (P <0.05) ¥ B T % 5, HJE g i ik, it
b2 KRBT A 30 B Ak T e . AERR
MTH SE86 v, 2R 11 Egn20 (1) 2 5 % 5 xF B 45 B4
WS A gi | 1170138 15 GHT S0 19 4 1) 7 5% i il »
595 39 3, ml LN E N %2R E A . AR $E Mascot
PS8 AR e, 43 0 KT 45 A BR Ut N Rl — AN E
(P<0.05) , gt 4k, H 4 7 5 (55.37 kDa) Ml 45 1 5
(7.44) 5 JFi i 25 Fouf ) B A 14y 1 1 (47. 46 kDa)
AR H A5 (8. 32) M AFAE W] 2 5, B Bh HED &= AT T 1 P
FUAAAE I AR 584 — 5. Egn20 )85 i 5 4R e
(1) P9 U0 5 0 il — 0 s { R S GHT KR 1 A b))
TSRO A AL T 0 1 N 25 v R % TR R 1
HAAEWE ZRS, 4506 LROF 4R, EAE
Egn20 %52 S — Fl B 09 GHT 505 19 W 1) %61 58 0% 1
GH7 F5HEAs 27 CBH (EC 3. 2. 1. 176, 1 3 #) 4F 2T 4
TREKAREE) X AL EG(EC 3.2.1.4) . Hh EG 1E
FHAE 4T 4k 2 55 9 350 BE ML K il g, 48 1 8, s K
(AT 4 22 AR R, 77 28 K oK ity oy 0 J 1 sl AR 0 S
()N T2 2 2 M AT LU b R A U I AR 0 1 DL 4T 2
R A R S IR B AR AE o Pastor 25 [ WF 7T R I, P
U171 SRR I T DA o 4 S 4T 4 16 ik 7K RE ) 3 1 5
SRR MU 58 5 0 715 PN 1) i 2R B i ) Ak B T
DL T 4 255 1 == 4 45 K 3t B % 5 Gunnar 25 )
W FCR B, FH /s (0 P D0 2T 2R 0% I Ak 21, BT T A58 I B
1% 5 A BRI AROR AR 5% 7= A2 K B 1 22 R G0 B R 4 4
WA ) o 1) 7= 4, O B AR AR R e i B e ™

AR M REZZ FEFT 15 3 R WM Bl ) 1 Q7-31T i
Wi 23 s el Ak B GHT S5 N V)41 26 Bl il Egn20, -
X Egn20 HEAT T B 24 M R I BF 90 3 5 R o8 35 Bk
TV IR 2 A5 B PR A B8 S RE, O R4 40 i B vy 2k %
fi i 2R (P TR A T SR A A

22 3LHR
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Purification, identification and characterization of an
endoglucanase Egn20 from Fusarium sp. Q7-31T

Fei Tian, Zhanling Xie , Jing Guo, Lianzheng Zhao, Xingbao Han, Xinyuan Chang
State Key Laboratory Breeding Base for Innovation and Utilization of Plateau Crop Germplasm, College of Ecological and
Environment Engineering, University of Qinghai, Xining 810016, Qinghai Province, China

Abstract: [Objective] The endoglucanase from Fusarium sp. Q7-31T was isolated, purified, identified and characterized
to provide data for enzyme system of Fusarium sp.. [Methods] Strain was cultured in liquid fermentation with oat straw
as carbon source, the endoglucanase was purified by using Sephacry S400 chromatography and DEAE-sepharose ion—
exchange column chromatography and the enzymatic properties were studied. The protein was identified using MADIL-
TOF-TOF. [Results] An endoglucanase was purified and named Egn20. The molecular weight was 55.37 kDa and
isoelectric point (pl) was 7. 44. Egn20 had optimal activity with carboxymethyl cellulose at 40 °C and pH6. 0, stabilized
at 45 °C and pHS5.0 - 7.0, activated by Fe’", inhibited by Na*, Ca’", Mg’*, Zn>*, K" and inactivated by Hg’*. The
enzymatic properties and MADIL-TOF-TOF results suggested that Egn20 belongs to GH7 family. [Conclusion] Our
results may provide important data for the study of Fusarium sp. enzyme system.

Keywords: Fusarium sp., endoglucanase, protein purification, identification, enzymatic properties
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