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CMC Sigma Bio-Gel P- 1.5
60  Bio-Rad Hercules CA 1.5.1 " 0.02mol/L. pH
DEAE-Sepharose fast flow CM- 4.8 0.5%
Sepharose fast flow R250 SDS-PAGE 1.0mL 0.5mL
Pharmacia 50C 30min 1.5 mL.  DNS
Bio-Rad SDS  Tris  Sigma 10min 25mL 550nm
1pamol
1.3.2 1 $62mm 5000
NMWL 10000 NMWL $62mm 1.5.2 Folin- »
Millipore Incorporation Beverty 2 BSA
Pharmacia
LKB. UV-MIL Pharmacia LKB. REC102 2
Pharmacia LKB. Pump P-1 2.1
Pharmacia LKB. Switch Valve PSV-50 Bio-Gel P-
Pharmacia LKB FPLC 60
Biological Workstation with Biological controller 3
Model 2128 Fraction Collector Bio-Rad
3 Mini-PROTEAN [[ 3
Bio-Rad P-60 1 P-6011 P-60]l
1.4 2.2
1.4.1 SM-122 3
1:20 0.02 mol/L CM-Sepharose FF
pH 6.0 8 DEAE-Sepharose FF
10000r/min 20min 10000 NMWL 1
0.02mol/L. pH 7.0 SM-1.22
20 4
1.4.2 Bio-Gel Xy-1 Xy-2 Xy-3 Xy-
P-60 ®1.6cm x 90cm 0.02mol/LL 4
pH 7.0 2.0mL 4
0.2mL/min 20min 280nm 1
1 SM-1.22
Table 1  Purification of xylanase components from Aspergillus aculeatus SM-122
1.4.3
DEAE-Sepharose Fast Flow i Total  Total  Specific [ .. . Recovery
Components  proteins activities activities
CM-Sepharose Fast Flow ®1.0cm x 10cm /mg /U / Ulmg ffold /%
pH DEAE-Sepharose Fast Flow
Crude enzyme 6321 7965 1.26 1 100
0.02mol/L. pH 7.0 CM-Sepharose Fast
Flow  0.025mol/L pH 4.8 Xy-1 5.04  53.16  10.54 8.37 0.6
10 NaCl Xy-2 541 43.74 8.1 6.43 0.55
144 SDS. s Xy-3 171 3954 23.1 18.3 0.5
2% 15% Xy-4 7.08  121.81  17.2 13.65 1.53
5% R-250
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Crude xylanase
| Bio-Gel P-60
P-601 P-6011 P-60 111
CM, pH 4.0
l M, pH 4.0 ‘ b \DEAE, PH 6.0
[ I | |
Break through Break through eluats Break through
eluats
Components Component Component
Ia Ib Ic Id ITa IIb Il a
1 l DEAE pH 6.0 l l DEAE, pH 6.0 l CM pH 4.0
eluats Break through eluats eluats
( |
[a 1Ib I a Xy-3 Xy-4
l 1 Bio-Gel P-100
Xy-1 Xy-2
1 SM-L22
Fig.1 The separation flow chart of xylanase components from Aspergillus aculeatus SM-122
DEAE. DEAE-Sepharose FF©' CM. CM-Sepharose FF. All the components listed in the chart were the ones which possess xylanase activities.
2.3 Xy-4 55°C
2.3.1 55 ~30°C Xy-3
4 Xy-1 Xy-2 Xy-3  Xy-4 SDS-PAGE 3 s5C
2 Xy-1
92.13kD Xy-2 32.40kD Xy- 2.3.3
3 42.40kD Xy-4 27.03kD 60 min 10 min
1 2 3 4 4p 5 6 7 KD 100%
kD _ —97
92.13— 77 80% Xy-1
e D —66 60 Xy-2  50C Xy-3
—45  4240— —— —45 Xy-4 40C
32.40—
31 2703 - —3l 2.3.4 pH 0.02mol/.  Na,HPO,-
A B—21
pH 2.6 ~8.0 pH
2 SDS-PAGE 4
Fig.2 SDS-PAGE of the components of Xylanases separated from As- pH
pergillus aculeatus SM-122 Xy-1
A 12% gel B 15% gel. 1.Crude enzyme 2.Xy-1 3.Xy-2 4 and ¥
6.Protein marker low Mw kit 5.Xy-3 7.Xy-4. pH 5.0 pH 3.6~ 6.6
Xy-2 pH 4.0 pH 2.6 ~
2.3.2 6.0 Xy3
6
pH 5.6 pH 4.6 ~ 6.6
Xy-4 pH 3.0 pH
2.6~6.0
pH 6.6
2.3.5 pH pH
4 2.6~8.0 4°C 24h
30min 100%
30min  Xy-1 Xy-2 75C Xy-3 0%, ‘ \ . _
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Xy-1 Xy-2 2
Xy-3 Xy-4 pH pH 3.6 ~ 6.6 Table 2 The kinetic parameters of various xylanase components
pH2.6~6.6 pH 4.6 ~6.6 pH 2.6 ~7.0 ol X2 NS N
Xy-3 pH pH 46 pH K., g/100mL 0.36 0.26 2.46 13.9
Vinax  pmol/min/mg 4.01 8.81 81.97 4.71
7.0 pH 3.0 B
Koy s 6.15 4.75 41.16 1.52
Xy-4  pH pH2.6~7.0
3 Xy-3
2.3.6 K, Vi
4
Lineweaver-Burk Xy-3  Xy-4
K., Vs 2 Xy-3 Xy-4
2 Xy-1  Xy-2 K,
2.3.7
Via Xy-3  Xy4 K, CaCl,
MnSO, MgCl, ZnSO, AgNO, BaCl, CuSO, FeSO,
Vi 30min
3
3 Xy-1
Table 3 Effects of various metallic ions on activities of various xylanase components
Relative activity /%
Tons Xy-1 Xy-2 Xy-3 Xy-4
1 mmol/L 10 mmol/L. 1 mmol/L. 10 mmol/L 1 mmol/LL 10 mmol/L. 1 mmol/L. 10 mmol/L.
CaCl, 93 93 103 97 154 173 168 118
MnSO, 86 72 88 91 9 119 109 122
MgCl, 96 105 97 98 118 179 98 106
ZnS0, 97 92 9 95 88 39 105 127
AgNO; 70 15 71 21 75 3 98 33
BaCl, 94 96 103 67 118 146 105 9
CuS0y 9 6 92 18 66 0 103 70
FeSO, 89 123 82 107 97 87 100 103
4
Ca* Mn’*  Xy3 mRNA
Xy-4 Xy-1 Xy-2
Fe2 + Mgz + Baz + an +
Xy-1 Xy-3  Xy-4 4
C* Ag*
e Ag’
Xy-4 1 Timell T E. Recent progress in the chemistry of wood hemicellulo-
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Purification and Properties of Xylanases from Aspergillus aculeatus SM - 1.221

CHEN Guan-Jun®~  WANG Na  CHI Fei  LIU Wen
The State Key Laboratory of Microbial Technology —Shandong University — Jinan 250100 China

Abstract Four components of xylanases were separated and purified by using exclusion chromatography and ion-exchange
chromatography and other purification methods from the Aspergillus aculeatus SM-122. The molecular weights of each
components were characterized by SDS-PAGE and were 92.13 kD 32.4 kD 42.4 kD 27.03 kD respectively. The op-
timal pHs for the four xylanases were 5.0 4.0 4.6 and 3 ~ 3.5 respectively and all four were stable in acidic or neu-
tral condition. The optimum temperatures for Xy-1 and Xy-2 were the same to be 75°C  and they showed good stability at
50°C. Xy-3 and Xy-4 had lower optimum temperatures being 55°C  and they were stable only below 40°C. The K, val-
ues of Xy-1 Xy-2 Xy-3 and Xy-4 were 0.36% 0.26% 2.46% and 13.9% respectively when the xylan from
beachwood was as substrate and the V,, values of these activities were 4.01pmol/min/mg 8.81pmol/min/mg

81.97pmol/min/mg  4.71pmol/min/mg respectively. The activity of each component can be strongly inhibited by Cu’*
and Ag" . The activities of Xy-3 can be increased dramatically by Mg®*  Ba’* Ca’* . The activity of Xy-4 can also be
increased by Ca’* .
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