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EX2 #1 EX3 Fos 2438004 23000, 22000 K1 410005 SX EX1, EX2 R EX3 g)%% B
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REFZHEIEDSS F 0.05mel/L pH6.8
BRG] pH3.8 FAEL P P4 L
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() 4HBEFE
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L E-mEEATEEARIAE S
B
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Fig.1 Summary of fractionation and purification scheme for the components of
Aspergillus niger Au-76 xylanases
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Fig. 2 Chromatography of S-xylosidase on
DEAL Bio-gel A
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BERSEENRE

SoREaE BN 4 M BESERRK
MR B RS S AR Ik B R
AR -Eow.EOEaERNELRA.2
eI E B, F Sepharose 68
BERSEEAED p-REERO TE. R
RAGEHNEKRAEE= TN Y-8-K
BEBLS > TFEBME 2

Bk BT BIEY B E R E A
STEST HEE P ERSET NS TR
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(=) FHENERFHER
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Table 1 Purification of g8-xylanases and g xylosidase from An-76
BES At G i ' i 58 W %
- [ora Specific urifica-
RS Total protein Arioiy activity Lion Recovery
(mg) (1) (QU/mg) facior (%)
Step —
EX 8X EX AX | EX | gX | EX | 38X | EX | 8X
HE
Crude enzyme £5120.0/15120.0/750000.0:6975.0; 49.6 ) 0.46 | 1.0 1.0 100 ‘| 100
\
BRI 1
(NH,),S0, N Sio i ion 11945.0|11945,0/690000.0.5928.4; 57.8 | 0.50 | 1.2 1.1 92.0 ;| 85,0
Sephadex G-100 2254.0| 84.6 [251640.03675.9111.6 | 43.4 1 2.25 | 24.3 | 33.6 | 52.7
EX1 455.5 95791.0 210.2 6.2 12.8 |
DEAE Bio-gel ASEX2 81,1 24,2 [127394,52804,7/1453.2 116.0 | 9.1 [252.2 | 17.0 | 40.2
EX3 232.6 13863.0 59,6 1.2 1.8
CM Bio-gel A EX1 187.0 69927.4i 373.5 7.6 9.3

EX: Hi-A-REEE Endo-g-xylanase

FX: g-ARTHEE g-xylosidase
& pH 7 0.2mol /L ExhiEh (pH2.2—3.6
HER-Ehre . pl14.8— 5.8 BERG BEER 0.
pHS8.4—9.2 MME-E L B-EHLE ) 75
#sE EX1, EXZ, EX3 /KM= AR R H,
BX KA AR --AFH (pNPX) 197&
e, F 4CRE pH G i E 24

RS RERARE . BRFEH, EXIA
EXZ 535 pH $94 5.0, EX3 24 3.0, {2 EX1
fEpH << A M5EE B G, pPXEEpHN
3.5—4.0,pH BEHEE L EE, 2.0—84
2 E A b RS K B T K 2 Wi

L ERIE G E BT SR
MR TR S
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Fig. 3 Chromatography of g-xylanases on DEAE Bio-gel A
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41 4160 B
=
b
. o
’I a- h‘ i) g
J's = 5
2 :E 450 <
< =
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®: BEMNSFRSEOMEER
Table2 Molecular weight, isoelectric poiat and carbohydrate content of the
EnZyme Components

o5 TR T8 A &
Componenr | Method Melsenlae | besltifie | Cutbobyanys
EX1 SDS-PAGE 23,009 5.9 12.5
EX2 SDS-PAGE 22,000 4.1 9.5
EX3 SDS-PAGE 41,800 3.9 17.8
BX GF 147,000 4.6 4.3

SD3-PAGE: SDS-JER RS 5
GF;: Sepharose 6B Gel filtration
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Table 3 Effect of various chemicals on the activity of §-xylanase and g-xylosidase

FHES Relative activity (96)

## Reagent

(3mmol/L) EX1 EX2 EX3 8%
Control 109 100 100 100
FeCl, 14,1 60.2 37.0 20.9
HiCl, 0 0 0 0
CuCl, 62.4 52.2 39.5 40.1
BaCl, 88.1 101.2 93.9 88.3
CaCl, 106.2 10t.3 91.2 79.3
MgCl, 99.5 106.7 100.7 81.2
MnCl, 41.9 57.9 49.4 25.1
NiCl, 108.4 104.0 ug.8 101.0
$nCl, 13.8 98.6 43.0 34,6
ZnCl, 101.2 103.6 96.1 14.2
KCl 91.7 104.5 1.3 97.6
LiCl 91.7 104.7 103.3 98 .4
KMaO, o 0 0 ¢
EDTA 93.1 77.4 98.5 46,1
SDhS [ 50.4 62.1 L]
pCMB* 97.6 100.1 100.0 0

% pCMB: %f-ZR%¥EHF & p-chloromercuribenzoic acid (0. 1mmol/L)

28—85°C (MR SCYT, HH #i5 & H
sZEX1,EX2 R EX3 /M A L 8X 7K
pNPX M7EH, R A R TR
W 60 4y, ki KG, WERRE
&iED, ERERE,EX].EX2R EX3 A5
FI B IR B #E 45—55°C, EX1 H1 EX2
PR R ERE, 50--55C RIL RE 60
A, Bfies Ko Ek, EX3
FE<75°C M EARTIBEN. X &
BREZKI0C, 5 -AREREERE
=30, EaBektiir, 70c BITER
ALk,

LeEETHNEREINE N &
Smmol/L 3REET M 5E T Hegtt, Ca't, Fe'*
EEMeBET BB LINEm, 3%
A, Hg* Rl KMnO, 5 &M & g
RITE¥E, Fe'*, Cu?t, Mo REHSHE
IEAAGHIG], So’t ¥t EX1, EX3RI X &
B auingl, mixt EX2 TEM. Zn' 5

ZUHH X A, RIAHBEIOERT
EEmLEETNEE, SDSAEH,
a4 EX1 1 pX ek h,. % EX2 f1 EX3
% -~ E R EIER.

4. FiEL p- AR TTREIE: BV 3 A
B H AN ] % - SR K & (pCMB) 3 4-
ABEESA S TALMINGIER, BExe
] - A8 EERI A (R 3)o WA pCMB
30 B EMA 8 EERMELRE B,
- AWERIERE 93%, IEHHRENE
ERT - REEBERLATD B, M
B - AREELEMW, XERSTE
BN, W EBIX—E XX H,

5. BRI RER 20 h F 8
#k. EX1, EX2 f1 EX3 A4S HAREERT
CMC F1 pNPX, R & IR & 10 {5,
BT E B E) 2 ARTRLERE, hAREM
CMC jc#p Bk iR sk, E W3 EXI,
EX2 f1 EX3 TN PIMEREE & 2 L& Ho
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PX M5y BRBEIK 7 pNPX 2 4h, SEA T B,
ABEMSE_FEHTER, ¢NBES
BRABEBNED S R,

I 0.1—20mg/ml (3R 2 A Bk 20 I8
BRET ARBERIER EX]1, EX2 §1 EX3
A5EE IN%T, Ll 0.5—20mmol/L
PNPX R H R gX 4 43 83375 TR0 % Wi,
EARE R & A S mE e R A
Lineweaver-Burk {EE]i:4y Bk 24160
BOFHEM K, T Voo . I Dixon 4
R AR 3 pX AU B K {8, 45
FRUFCK 4), A TH0H X B4, HExd
EX1, EX2 {1 EX3 EMHIFER, HEARE
WE K 8mmol /L i, %4 B iE 7 th T B0,
EX1,EX2 J1 EX3 BEHAMUNEDER
&, Qe HEREEBNERER,
FAETR— BB ILHE—K MR 8,

6. p- AR BRERG A 2 BUK R =4 EX1
EX2 }1 EX3 4y 4 Bk Wk =A% 8,
¥ 20mg/ml A BB PO S B (SIU/

A5 EX] XBAZARBESHHEEERR
Fig. 5 Thin layer chromatogram of X1 hydro-
lyzed oat svelts xylan
KRER ] Hydrolyzing cime from 1 to 5. 0.5, 1,
6,12, 24h; 6. 4RHER: B RETH D-AM, D-##
B marker:D-xylose, D-glucese; 7.§7#0 8% L-f

{8 marker: L-arabicnse

mD)ERH, E AT 50°C B3 ARG,
WKL, REREFENEKREY, %4

B4 S-ARBBT S-ARERODHESH

Table 4 Kinetic constanis of S-xylanase and S-xylosidase

C?mpon?nt K& Vous Kp
X1 6.1mg/ml 2.21U/ml —_
X2 10.3mg/ml 4.31U/ml —_
X3 15.9mg/mi 4.21U/ml —
BX l.3mmol/L 0.111U /ml 11.0mmol/L

a: MARHE For xylan
b: A For xylose

REI(ES), KT ZE 1 /N LLRT, 7=
PER IR AR, A AKEMEA Y
KRHENER, FIRMGDOEA HE,
WA LA = 22 DIBE AL 5 XA F R A 0
FLA-REHEE, SR,

1L RASREEREL 4 IF Me-k
MERASENXAR: BASWEERA
BIE S (R EEBMARKIEN 8 %
REEBOHRE 5EDo

Mt Cornish-Bowden™ i@ &
BRERESTEOREBHE X ®N S
B, {558 EX1, EX2 1 EX3 @ — 4 451
HXH, FBREW, EX!FIEX2, EXI,
EX3 ZRITCHEXHE, W EX2 1 EX3 2|
BRI Sa. 25 64.7, 3B4EXE#:
Saa<<60.1, §3HH¥E4E San<c133.0), EX2
MEX3EFH A, REFNRE, shh%
BEGACER R ORAE | KR, AR
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PS5 An-TEARENHTASIOHATRER
Table 5 Amino acid composition of xylanase components from An-75
S #:% Amino acid EX1 EX2 EX3 £X
[T EE: Asp 11.2 12.7 12.5 1.1
HiE® Thr 6.0 12.0 10.0 6.5
4 50% Ser 9.5 10.8 13.5 7.5
% @ Glu 9.6 6.9 8.2 10.9
HE&: Gly 1.1 15.4 10.2 19.8
HiEE Ala 9.9 6.7 8,2 8.8
wop A Cys 2.0 1.4 0.9 0
Ak Val 7.4 8.4 10.9 7.7
EEFH Met 4.7 1.1 0 1.0
SR ile 4.1 3.6 3.7 4.0
A Leu 4.9 2.3 3.6 7.4
max Ty 2.1 5.8 5.2 2.9
%R Phe 2.5 41 4.1 3.4
#ae: Lys 6.9 2.6 1.1 3.9
/M His 0.7 1.4 0.8 2.4
EE Arg 4.6 2.5 3.1 6.0
LisE A Pro 3.1 2.2 4.5 5.6
AL 15.5 22.8 23.5 14.1
Hydroxyl amino acid
MEAEES 20.8 19.6 20.7 22,0
Acidic amino acid
WREAER 12.2 6.5 5.0 12.4
Basic amino acid

B YRR RN, BEEERRK
&G —ENaLEE, eSS TR &
EpH, BEREESFEHAHEIAADN
Z 5o
it B

KFETHEEEN - REERY T & —
R EE 10 JiE/Rmbl b, BE K 20 &AW,
MR -p-ARERY TREARE/NT6R
HRWE, AXMERBESZ2WE.

W - ABEES EXI MEX2 R &
BE, oH RAGIENES XMamdE ¥ &
BEA REERE R AR —3, (5 EX3 #5555 pH

24 3.0, WRMEEIT, RS EERE

HEHR K, >75°C WA R E X o Es
BH, XSHEAEBNREELHFNE

A—H, 5 p-AEEBHEL, ZEREK
B A E D RE I E

AR 2 TR BN B A BB ER L K
fi CMC %2 X iE %, BER I FBEiE AT
A—EAFE—EERL, Wi TR
—E AR EE RO RRE, Joha M. &
AR L —pR B ES I ETRE-E-K
W, LW R MR A ER o Fou
rnier, A. R, SUNE—#EHETLSE
B HANY -s- AR, HhUPMEEN
Yl-p-HREEBELXAS AR G- EH
B m RN T-8- A BREE, SKNL R
i s - AR B R B kAR, EX
EX2 f1 EX3 Rk i CMC, S5MIG/NZE
FarF e (Bacillus punilus)™ ®1 A B
(Trichoderma koningii)® 43 ¥ F)HI N
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STUDIES ON XYLANASE SYSTEM FROM ASPERGILLUS
NIGER An-76

Chen Huizhong

Gao Peiji,

Wang Zurong

(Instituze of Microbiology, Shandong University, Jinan)

The conponents of Aspergillus niger An-
7 xylanase system, a B-xvlosidase (3X) and
three endo-3-xylanases (X1, X2, X3), were
purified by gel filtration and ion exchange.
All of them showed homogeneity in the gel
electrophoresis and polyacrylamide gel isoe-
lectric focusing.  The molecular weight of
8X was 147000 as estimated by gel filiraiion,
and X1, X2, X3 were 23000, 22000, 41000
respectively as estimated by SDS gel isoeleciro-
phoresis.  The iscelectric points of BX, X1,

A, and X3 were 4.6, 5.9, 41 and 39 as

estimated by disc gel iscelectric  focusing.
Properties of the purified enzymes and the
hydrolysis preducts of xylan were inzensively
inverstigated.  All of the components of
xylanase can not degrate CMC. pCMB can
inhibit BX acrivity, b addition of an excess
of cysteine resulted in complete recovery  of

the lost activity.
Kev words

Aspergillns aiger Xylanase; Xylosidase
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