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WS SM-L2 FEEMETHEM A4S EGI-1.EG-2.EGII-1.EGII-2 # EGIV , ¥ H
XX LR BT RE A Ay B AHE BRI A5 T B9 . 4t SDS-PAGE #1 IEF 8 3k M3 K4 T & 4+ %!
K 38.7,34.4,31.4,36.9 01 23.7kD, %8 8147 B ¥ pH < 3.5, <3.5,4.9,4.5 /5.0, 5 TEHHL
B R 5 4 M, B20E pH 76 3.5 - 4.0 Z ) BB R 4 31 2% 55°C .60°C . (60 ~ 70) C . (60 ~
T0)CH 60C., F#MASTAREN pHEEM  BEEREERNN ECI-1>EGI-2> EGI-I
>EGI-2>EGN , EGI-1 MEGI-2HEHWEY L —4#. 1 EGII-1.EGI-2 f EGIVIf K
BEWAEX G, F™ MWE EGIV LIS VIR REH 80 A BB E L. LR EGIT-2 H AL
BEEER . S hea RS TEEZMAIN R FEMHRIN SR EAE L TIFE
HxRE
R@E- M E, ATESETRE, SaML, BERR
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AR R 5 R AT R M B vk BN BB ¥ b T O o B A R Ak 3R, PR S D A R R
BEMNATNMER. BEBEBROEERARREY B8 Rl Mk £n
g, REERAEERC Y. RERMIEENSAEBATREWIRETS, XiER2D
MRETHER R W AT AT BRI IR B A M R AR KB . I MR
RIBE WA BB KRR s R, AR T b2 pr S8 % AL il % R 4 4
EREX AR B A T R R N AN EE R ER
5 2 A1 2 40 K VE BB 10 TR, V9 BTG U AT 0 G B R 4 R, TR AR 4R b
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WA SR TEARME T I DI RE IR A 7 1 45 A5, A0 5 B 0 IO AR 0 28 42 B SR (CMC/FPAase
BRI ) . N TR B R BB X — s RE R T Tk KA,
BB EENATMASHT T HEML, HHRTHEEEBHRER,

1 R F0F &k

1.1 &
#it 7ia it 78 ( Aspergillus aculeatus)SM-122, B IR K= MA Y R LTS

"EFASBERESGOONR) SUERFEEMERARFESLREIRTE Y
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1.2 XELH

Bio-Gel P-60, Bio-Rad %% 8] 4 7= ; DEAE-Sepharose Fast Flow i Q-Sepharose Fast Flow 1
Pharmacia 23 8] £ 7 M B E R WM (CMC) FIfeE KB, Sigma N A 4E 7 s K £ (D(-)-
Salicin) , Fluka #F 11 73 2%5 s A 46 E 45 CF-11 1 Whatman No.1 3845, Bl Whatman 25 5] 4 7=,
1.3 HWYIEoEal
1.3.1 HMHEMMLE RAHE SM-122 BEEBRALE, L 1:20 89 i A ZEm K
B, oL, B L 6000r/min B> 20min, F & SOOONMWL f4 5 Bk 57 48 78 B2 ( Mil-
lipore 2N R AE T ) BB TR HE 48 20 (5 B0 A TR EH H RS .
1.3.2 SFHEREIT - BREBLEER Bio-Cel P-60 437 K, 4L (®1.6cm x 90cm) , F
0.02mol/L,pH7.0 R Z W T4, L E RN 2.0ul, Fi & 0.2ml/min, & 20min WE—% .
1.3.3 BTFRXBEET 5550 E 7 5005 ¥ 8 X DEAE-Sepharose Fast Flow 2% 70 B 28 7B
JE 4 5 BB Q-Sepharose Fast Flow 2% #F (®1.0cm x 10cm) , B A R pH H‘J%?’??ﬁ(DEAE-Sepha—
rose Fast Flow A 0.02mol/L, pH7.0 B%BR 28 vh ik ; Q-Sepharose Fast Flow F§ 0.025mal/L, pH9.0
Tris-HC1 2 /hil) , R F 8 /5 LF . F 0.5mol/L NaCl SRR Ve W E S BB A,
1.4 #HiHE
1.4.1 #HAREBAYIEE(CMC BE)TE iz : L 1.0mL F 0.04mol/L, pH4.8 1 KSR 25 nh
BRR A 1% RF EAEXNFERERY, BIA 1.0mL 5 55 5 48 #, 50°C )R
15min, [ DNS 2 52 iF OB
1.4.2 SDS-PAGE:Z FESUER[11], 2 B MR 20 10% AR#ER B 20 GIBICO AR A7,
1.4.3 IEF k. ZHOCE[12], #5528 £ 6 B A R 45 el A o 3 11 (Il T2 1H 3.5 ~
10.0)¥3 ¥ B Pharmacia 2] .

2 ZHRAITH
2.1 SFEEREE R AYVIEER R3S B

ABESALEBFWT
R
‘ Bio-Gel P-60
[ \ | | T | B T
1 B0 &1 L BV L3R L]
L] CMC R cmcﬁ%t& CMCEgihM (R
Eﬁgg & CMC M58 ‘ DEAE pH7.0 DEAE pH7.0 DEAR
\ | \ \ [ |
e IR MK T B UL AR K 1 B3 e Fit e f A
1/M12  3f14 I 2 3H 4 (CMC RB1E)
{(CMC B 7% ) (CMC M8 7% )(CMC B35 ) (<P ] CMC M%) 1o 0
| DEAE ph7.0 | | H9.0 Q pis.
BBMEL M2 BEBME S MM BB woo UM MM M2
(CMC M3E)  (CMC B§75) 1702 9 ot 1 (b CMC BB 3E)
e | H9.0 ! |
[ Vel e
FoieE BEDIEE 1 WEHRE 2 MR A 1.2.3 A‘,
1.2.3 4
EGI -1 EGI -2 EGH-1 EG -2 EGV

(# :DEAE fU3& DEAE-Sepharose B T 3Z#2 JZ#7; Q & Q-Sepharose B F 2 HZE )
FERFRZEN RS ILGH e M EAE, L PV gV migVhEEHN CMC 8§ E
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HEOE EX3IANMEHEORRTERBETFREERG, LBR S TEXBRTS
(CMC B8)4 4,80 EGII-1.EGI-2.EM-1.EGIH-2 #1 EGIV .,
2.2 BOEXRER
2.2.1 HTFEASHEANE .U LABALNANEEAIBERHETREXIRERHA,
£ SDS-PAGE 1 [EF F L B B —-EEH (B 1), HSHE2E X Bk, 25K %R
HEEESHE,SA00a TR FRATNER L.

£1 AYBREASHSFRIOSHA

Table 1 The molecular weight and isceleciric points kD ==
of the components of endoglucanases g

Components 66.
EGI-1 ECGI-2 EGHl-1 EGII-2 ECIV
Property

43.

Molecular weighv'kD 38.7 34,4 31.4 36.9 23.7

Iscelectric points/pl <3.5 <3.5 4.9 44 5.0

2.2.2 pHWEEMMEW £ pH2.5~8.0 20
HEER MNESBASEAR pH ZET 14
Xt CMC KK ETE S RS BEERF _
pH B 0.05mol/ L MR —#-FT MBI Tlhe si F’:ﬂiﬁﬁf&g snw:(ﬁim
(PHAT 8.0 BB W B i HEB-NaOH B | poin wokens? - 6. compmmont of eneucensn B
HOHZREAE 24h, FE pH £ 4.8 TR I-1.EGI-2.EGM-1.EGH-2,EGN .

BEBEN AEHE pHHNEEEE. BE pHMEZE R LA 2,EGI-1.EGU-2.EG-1,
EGII-2 #l EGIV B BiE pH 4r 51 3.5.4.0.4.0.3.5~ 4.0, fl 4.0, f AT A Bl At B o) &
HEMRADTHIEAVAEIRASTHABRUTERS. A3 Brn8EE0N pHRE
R A, Z A% R R ETE 80% LA L E N EE pH BB TE L W 5 A 4 8 pH
BEEESRR2.5~9.0.4.0~9.0,2.5~9,0.2.5~8.0A12.5~7.0,

100+
m-
* -
. 80f
:E, 5
g o}
g .
39
50_

40 "R BN | [P B T SRR | 1

2 3 4 S 6 7 8 9 10 11
B2 pH %45 W HI R4 4 TE 42 O B B3 FRIMATE pH B

the CMCase components oo_mpomnls
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2.2.3 HWEXEEERER A 30T ~85CH

1or B, M E & B4 4 % CMC /KB TEH, 4
ol BRTEEASNBEEERENMEBE., EGI-1
® BB B N 55CEG T -2 B EGE RN R
;‘3‘60— R BE R 60C;EGN-1 5§ EGI-2 ¥ 60C ~
H T0°CH B P 2 21 Bk BRI, 3 L7 40°C -
z 80°C ¥ [ Py — B4R 8 8 1 2 B 3 BF (4 80%
20} B ARNEE)ECNMENBEHKE R
N OC,ARBEMESEANMPATNKRE SR
0 4o s e 0 3 MHWEAHABREKHNBETRBEEWEMNE
T HE, TGFEBS T 60°CHT, B B 7 A B EL R P

M4 SuBERAmEswEy B TR
Fig.4 The eflecis of temerature on the sevivities ¥ WV 43 B 4E 40°C .S0°CH 60°C {38 A

of CMCase components i (] f5 W 2 SRR IS LIk 4 C IR RV B R 4
AN, ERBAECT-1 A RERZHET . 7 60 CHE 8h USRI T 80%
HES . EGI-2 AN MEFEREHE EGI -1 41 38315, £ S0OCH 60 CH R18 8h 5,4+
A TRERBERN 70% M 60%, EGII-1 M ECI 2 MASERKT SOCHBEEW, £
60CHRIRE 8h J5 . VR E 20% A F WS . ECVAMUTEM T 0CH #4555, £ 50C FI
GOCHRESh FRRBEABEM0%2AE 0%, ABHNERE, FHASNWEER
FEEEMAECT-15>EGI-2>ECH-1>EGI-2>EGIV.,
2.2.4 EBYE—H B RREYH 0.05mol/L, pH4 .8 BIBEER 28 PR M R 1 % M3k i, 1)
B XT X ETWNFER(FE 2), EGT -1 # EGI -2 XM i K154 4 AR CMC-
Na IR RXXFHON P X CHALERYERA, T —H88, mHIME EC
M-1.EGII-2 Al EGIV &3t CMC-Na MBI BRAH AN, W ER B HSER, X
ARBEOF LR, € — R RBE,

%2 SNUMASNESE -

Table 2 The Substrate specificities of various endoglucanases components

EGII -1 EGII-2 EGH -1 EGII-2 EGIV
Substrates
f{1Utmg) HIU/mg) HIU/img) - /(U mg) (Y myg)
Filter paper 0 0.0 0.59 0.3 0.05
CMC-Ng 51.2 19.5 15.2 4.7 2.18
PS-CF 21.2 8.74 5.95 2.3 1.56
Contton 0 0 o 0 0
Avicel (1] 0 4] 0 0
Xylan 1] 0 25.2 10.9 1.18
Salicin ¢ D 0 0 (]

2.2.5 SPUIEHA TS F%EEET . S BI0HR13], /8 0.4% ~ 2% 09 CMC-Na {85 %8 B xf
B I B B, 5 R Lineweaver-Burk /RIS SREBMZh I ¥R K,V M K M, MEER
Wk 3, AN EEX Y CMC-Na B K, HEFRHE . M K, A1 K [EW S, WKy
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EHAORPSHEEAEREZRIFEHX
#., M EGIVEY K, I EGI -1 MoK B
HAEDWFEFAMEE EGT-1 KA, BHHE
M EHARMET ECIT 1482 36 f5), &
EhEARMMECT 2 AEREFS, X
AR A R M AN ] | i BT B i X
ANTEMASHEEDVERIEEAFN

R

£3 ERTHESHNDHESY

Table 3 The kinetic parameters of varions

endoglucanases compenents

EGI-1 ECI2 ECI-1 EGI-2 ECKY

K, /{g/t00mL)

68 4.8

Voo!(mmol/L/min} 22.6 14.0

K, /{s ")

422.0 109.6

5.8 8.7 5.9

2.5 236 3

05.5 80.6 1

1.2

1.7

2.2.6 RREESYRNBEANER . BERLEYEMERE (£EETM EDTA A K
B % 1.0mmol/L,SDS ¥ 10mmol/L, FR X 1.0mmol/L),50 CHE B 15min FHREME 7, LUK
ik WE G 1R 100% , ER 5B NFE 4, Fet* XTBR EGIV LASM i UH R B 4 7 3 A —
THHEEER, AREM ECI -2 R AMNBEEA, v FRIERERS 120% 80 £, (B EDTA
B EGNV A B WmEsh, AN e n B S MEIER. XU e X8 -1 BIBIS
HAEHET P 25MAFMEREL, MR P SBHFRUNEGIEROH
BErl EHHTES TSRYNESS5HEHE. B ECT-2 2% G’ A Mn™ RIS,
HHh,Ca®* JPET Mgt HI Mn™ SR (7] B B 4 4 F B ik R [R] A 9 I 48 A 5 SDS RN B B

HATHRA B B EfEN .
Fd EREBETREAMGHHEATBREANEE

Table 4 FEffects of various metallic ions and some chemicals on activities of various endoglucanases components

Enzyme components

Chemicals EGIN -1 EGI -2 EGII-1 EGII -2 ECIV
Control 100.0 100.0 100.0 100.0 100.0
Znlly 98.2 97.5 102.6 104.6 33.2
BaCly 9.3 103.6 4.9 105.1 93.3
CaCl, 74.1 107.6 83.1 103.8 102.4
CuS0, 92.2 108.1 97.0 13%.5 102.4
PbAc, 86.1 63,6 85 100 90.7
FeS0, 118.3 160.2 154.3 226.6 100.6
MgSO, 68.9 87.9 92.1 108.1 87.8
MnSO, 109.0 75.7 104.3 119.9 95.7
EDTA 100.6 0.6 100.0 100.0 84.1
Urea 89.8 89.4 89.7 102.7 84.1
DS 49.4 56.8 66.4 481 55.6

# % X W
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PURIFICATION AND PROPERTIES OF ENDOGLUCANASES FROM
ASPERGILIUS ACULEATUS SM-L22*

Chen Guanjun Du Juan Zhuang Lei Gao Peiji
( The State Key Laboratory of Microbial Techuology , Shandong University , Jinan 250010, China)

Abstract: The five endoglucanases(CMCase)c.omponents from Aspergillus aculeatus SM-L22 were
separated and purified by exclusion chromatography and ion-exchange chromatography . Five compo-
nents{EGT[ -1, EGI[ -2, EGII-1,EGM -2 and EGIV ) had molecular weights of 38.7,34.4,31 .4,
36.9 and 23.7kD by SDS-PAGE, respectively , and IEF showed their pl were pH <3.5, <3.5,4.9,
4.4 and 5.0, respectively. All of them have maximum reactive activities at pH 3.5 ~ 4.0; and the
optimum temperatures were 55°C,60°C ,60°C ~70°C,60%C ~ 70°C and 60°C , respectively . EG [T -1
and EG I -2 can only act such morphological substrates as CMC or phosphated cellulose, but EG [l -
1,EGII -2 and EGIV can active xylan also. The activities of all components were stimulated by Fe’*
except EGIV ,EGII -2 was activited mostly by Fe'* . The kinetics’ showed that there were no relativ-
ies between the affectivity of cellulases and its K, .

Key words: Aspergillus aculeatus, Endoglucanases, Purification, Enzymatic properties
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