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n 2 Rt (Aspergillus miger) AS 3.3883 By P ELIGEFE DEAE Sephadex ASO B
Scphadex G100 FEIZHT 5y B 1 RSP FIR LA SEEEBE (PG, PG2), HATEMIMME
EE®RETTHEAR, SR EVAMSEANEEARE. HA2HR, 4 T8, EL8E
EEERBETHREIEMSHHARAER, E-5NEEREENREENG & 5 i
e,

£33 By JEREMEER.EF. SR

BEIXT PG wAREEME THROMERF A, MIARSHHMT AR 4 PG
MRS, AN PC REED, RRRXTEEBSHRNMEWHTERAF N LR
Ho AXMNBEE (Aspergillus niger) AS3.3883 Py R BBy O B HRGL T FFp R H
R AERE, TRERAZHWRT —ERREABRTRBAERRORES
BREREAORRESR,

1 A Ak

L1 Y EMMNEHNE
1% REER(HO0.L mol/L pH4.6 FEERES MR H]) S ml SREFUBMRIRE
% 1lml B4, FTSOCERBKBHRN 20 min, RISEHAKBHES 10min DILER
Bio B I ml Rk Nelson-Somogyi ZLMELRFRMEE, A 1 ml MAXTHEE
REFLIABERERIFEAZ O R, DRE BRI M R £,
BEEN: 7 50°C, o EARKEAMER 1 wool HEYABMBERNOE B X
—A~Ehafr (U).
1.2 SDS-¥ PSR BB ik
# Laemmii RFECHTo
1.3 MsFROME
FH Sepbadex G100 BEENTEEHETHET,
14 RERGEHH
W 1mg §,MA 2.5m! 6mel/L. HCl, F 110°C 3§ 20h, XEF,KE 3%, BF
HE 150 pg/ml, FAH 17 83550 RFRBEI D H{LBE.
1.5 E-eRnNe

* ERAFNORWMALEAELRAFENE LI,
FICF 1994 £ 4 A1 AR,
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¥EEET 0.1 mol/L pHS5.0 EEB S MM (0.1mg/ml) H1, FHEZAP Jasco-50 B
B RN AR R 200~300 nm AERAER.
1.6 REIAZHNENSHEN
1.6.1 DEAE Sephadex AS0 & E#r: B lg REMESET 30ml 0.05mol/L pH6.0
Homahgdh, FOo~4CiKE 24 h, B (3000r/min, 20min), B -7 17 ml N Bl
R sk F#%DEAE Sephadex AS50 ¥t L, 43314 0.2 mol/L NaCi # 0.4 mol/L
NaCl [ 0.1 mol/L pH6.0 WELZE MR BEITH BB G, RAEE L &R 280 nm YR
B RORGIE 7 , OB 75 Sk
1.6.2 Sephadex G100 ¥ E4T. 3 L R RN E HIBREE 2 mlA A, MF[EE0.5m0l/L
NaCl 0.1 mol/L pH5.0 HJEEELZE A E#TNY Sephadex G100 £ I, AN
el WG E RN 280 nm OB OEERERIS ), WRE D, RTERLIAELR
— |

2 gRAR
21 FMEAELAWERBO)EES
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O—0 A 1
- @l Activity =
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0.60 - ——— - c(NaCDh % g =}0.60
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0.50 ¢= -450 - -
B 2
K] -
g [=]
o4k ] Q@ el — e - 0 3 ~40.40 8
2 = =
< E 3
0304 40 3 . Z
- w »
'ij ]
: &
0.20]— - Hn & —10.20
P
0.0 0 # -
0.00 — . 0 ~10.00
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& & Fraction aumber

Bl SAH DEAE Sephadex AS0 KR

FE: 2.5 & X 80cm; HEd: 24ml/h; SHEBUEMEER: 6 ml; FE0.05 mol/L pH6.0 WiREM MM T
#o. HrBIF& 0.2 molfL NaCl 0.4 moi/L NaCl 9 0.1 mol/L pH6.0 SR SRR .
Fig. 1 DEAE Scphadex A50 chromatography of pectinase
Column(2.5% X 80 cm); Flow rate: 24ml/b; Praction volume; 6ml; Equilibrated with 0.05
‘molfL pH6.0 phosphate buffer. Eluted with 0.1mol/L pHS$.0 phosphate buffer containing
0.2mol/L NaCl and 0.4 mol/L NaCl, respectively.

2.1.1 DEAE Sephadex AS0 #2247 B 5 ¢ DEAE Scphadex ASO & 2 I £
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BB LA 1 FrRe 4 BIHEIRESD i HENRE . HAREEKEMNTE 1,
B L f% 10, F & 0.2 mol/L NaCl Ay 0.1 mol/L pH6.0 FEME M % B

B, BE—AEYE L, ZEEEDERE (A% 299 umol - min™), RESSEBRS
(0.33 mg - m1™), HEERIE (21.6p mol « min™ « mg™), B{EHLK, K4 0.4 mol/L
NaCl #9 0.1 mol/L pH6.0 WELE MK IR, MESEFEH,. BHHA BN IS &, Ik
B0~ 106 F %0 2, WdE 116~ 130 583,

2.1.2 Sephadex G100 R:ZHT: UM 2,88 3 SR B T HITHD, AR OMESR
E 2wl 4,438 b Sephadex G100 &, MBItk i 2 @ 3 Frm, AU SR Bk

ATHL,

T 0.70 L
0.30r- 0——0 Am g E r L] 70 -E
&——B8 4 ctivity T 0.60/- O-—0 Azaq 7
0.25[ dos E *—* Activity 5
& 0.50F Jog B
0.20F by B 3
2 5 _ O.do}- 4o E
£ 515 = & Y
< 5 £ T d 2
0.10) & §
- <10 E 0.20 420 o
0,05+ 5 E 0.10 LN g‘
£ & 3
R 0,001 . ~
0,00 IS o R
e R ra— AR g " A I
: ; &
. %8 Fraction number \ ¥ % Fraction number
~
Bl 2 ®k2py Scpbadex Gloo k2 3 W§ 3y Sephadex Gioo HE #7

£ (1.5¢ % 100cm); HEM: 12 ml/h; 5 2001 kR H (1.5% X 100cm); Hifl: 12ml/h; 58 %
4 ml;, F& 0.7mol/L NaCl (94¢.1 mol/L pH5.0 & #R: 4ml;, FHE 0.5 mel/L NaCl g 4.1 mol/
BB P RN, L pHS.0 SA X i SE B R,
Fig. 2 Gel filiration of peak2 on Scphadex G100 Fig. 3 Gel filtration of peak3 on Sephadex G100
Golumn (1.5@ X 100cm); Flow rate:12ml/h; Frac- Column (1.5P % 100 cm); Flow rate: 12mlfh;
tion volume:4ml; Equilibraced and eluted with Fraction volume: 4ml; Equilibrated and eluted
0.1mal/L pHSY.0 acetate buffer containing 0.5 with 0.1mol/L pHS5.0 acewste buffer conrain-
mol/L NaCl, ing 0.5mol/L NaCl,

& 2 2 Sephadex G100 HEN I (B 2) SR EO®, HPHE-1&4HE
FE R (18~ 24 BN URCE AR 1 (PGL),

K 3% Sephadex G100 FEREM(E NHHMBR—AE e, B s (2530 %)
KHEY FLEREES 2 (PG2), PG HEFIRBBNEZHEY, 15 RN 56.4%, PG £
HBAESBOLENTE 1,

2.2 SDS-RFE B R EE k
PGl [ PGI £ SDS-HRKBESEERERH N —RH(E 1),

23 RIAEEBRWOER
231 MEARRERE. SREHNEH & EARHEE FTNEEE D, 25 PG R
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Table | Summary of PG purification

B #®H BEA BiEN
Step Volume Total Total
{(ml) protein activity

(mg) (Wmol.min"")

=] EhE R
Specific Vield Pufication
activity (%) factor

{Amol.min"'.mg~")

HES M

Crude Enzyme 17 167.3 4947
81 Peak 1 42 13.9 299
K2 Peak2 48 9.6 510
B3 Peak3 112 20.2 3192
PGi 20 4.0 417
PG2 40 9.2 2791

29.6

21.6 6.0 0.73
53.2 10.3 1.72
158.3 64.5 5.34
104.3 8.4 3.52
303.3 56.4 10,11

GP2 B ERE 43512 52°C § 56°C,

2.3.2 E5iEAAUEGE pH: #£ AR pHiE0. tmol/L
HOES B 2% 0P P BUSERE TS h, BAREA PGL ORI
PG2 kiE pH 4rElh 4.0 & 4.2,

233 HfEANERERETEE: EAHESFEE
#9 pH4.0, 4.2 1 4.6 PUELER S phol b 81 E B 15
1, RBLE pHA0 it (PG fyfE oH)PGL fE
FRRES TRE 29 0.10 mol /L, 7 pH42 K
4.6 BPEE 0.15 mol/L, ¥ F GP2, a4 H B &
pH4.2 B, HEE¥K FEX 0.05mol/L, &
pH4.0 }r pHA4.6 [, H &R F5mEE %529 0 mol/
L, BF e 45 YR e Rnmni E
REEEER, o HEN EZEE g K £
MR, XEEMAFREARMNENL FHF
EWEESN, § PGl £HEE oH ENAEE
BEANREE FRE; PGl £HEE oH KN
HFERENREE FRE, X—FRERY PGl
A1 PG2 () EHE B OMLER RSN ER,

234 #gpushdaEsE. EEE T 0.imol/L pHA4.6
HEEE BT, EARGE FTRE 1 h BllE
Bk, EREW, PGlL £S5 CREA L R, &
NEARRE, & 60°CREG, KT EDE X,

PG2 # 3I5°C{RB 1 b B, BHELXLE, BEF

PG

PG2

B4 PGL f1 PG2 (fy SDS-B{
TR e SR e ik
FEREENR KN, EFRESRMG FHTR
ko S BB % 109, LHERN2Ug
B, R 0.05% M%ES ik & = R-250.
% A:PG2; Pk B:PGL
Fig. 4 SDS-PAGE of PGt and PG2
Electrophoresis was performed under
non-reduced condition in a slab gel co-
asisted of 109 polyacryamide. Protein
(2Ag) was applicd to the gel and wes
stained with 0.05% Coomassie brilliant
blue R-250. Lane A:PG2; LaneB: PGI.

FiE, AR KRE, MEIREZRTIA, PG MEBERMEREY 52°C, MAREE B 4
35°C, ZEHAFIE, X oTRER i TR E & I I BT, Bt SIEDRREH KRG B
WS EHRE-RDEAY, RETHAR, ATRERNMEBERS. iilERR AR
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SEHERT , B B RS, BN, ) TR RN S A RO R e A, ERER REE

TRIAE S ELE,

235 BN oHBREH: ¥EETAHE
pH [OESEREMH S, IHE 1 b &, ME
BifE . BERAH, PG2I oH RE
HE % 5.0~6.5, £ pH2.0~40 B,PG2
R EE, B REEPSED,E oH >
6.0 0, JL PR & 4l , 10 AR 2
H&HT, PG2RUMSRREHE, ]
HEIE 1 4. PGl [ pH REME 4
40~90, ZEd® (pH1.0~4.0) R
(pHY.0~11.0) FAFTELHRE 50%
imH,1HE PGl IHEE PG 145%E,
236 EILEEEN K. IE KK M
R V. O8E: URFILEERY
Y, AR EPIKRE (2.5~ 10mg/ml)
T, T 50°C (iR 20 min) JSEEEES,
DL Ag #7590 8 B, # Lineweaver.
Burk WHEBEE,ERNE S, PGLAY

5.0

4.0

3.0

1/ V{1/ Agze)

2.0

m/

1 I / I ) 1 1

=020 —0.19 000 0,10 020 030 040

1/S{mg/ml)

Es PGl fl PGz {R{bH ¥ ERERRKH

4} Linenweaver-Burk [

Fig. 5 Lineweaver-Burk plot of PGl and
PG2 in catalyting hydrolysis of polygalac-
turonic acid

K, %1715 mg/ml, V.. 3% 753 pmol:min~'~mg~",PG2 1§ K, 2% 5.71 mg/ml,V ..

-1

1044 pmol+min™ +mg™,

MM 9% 10-2/deg - ¢m? - mmoi!

A/nm

A6 PGL R PG2 #l = @ik

Fig. 6 The CD spectra of PGl and PG2

Bl mE 6 .

-~ - - ~FG1
- 11 I ] 1 L ) 1
200 210 220 230 240 250 260 270

237 4 F 8 i M % A Scphadex
G100 REFENEENY TR, U4 M
BE®E S RAEE A, BRENE S
B 0TS, TS PGr W B X
79 500, PG2 Hy4r-FE 430 000,
238 &SRB THEEINEN: &N
EREDSHIMARRKNEEBE T, &
H4& KR 5 mmol /L, MEREN,H
Aine B FRIEE H4100% , K5
FHk 21, Mgh.Ca¥t fI Fe**t & PGL
HEITVER, AP, Cu?t F1 Ft RPG2
HEEER; Bt ® PGL i HfE

O, Cat, Hett %t PG2 FHiEIE M.
24 BB

PGl #1 PG2 LA — & i {{ HHErY

PGl Fi PG2 B/RHMABCIOE i, AiE7E 218 nm 407 B—1A Wk, f7E 2080m
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#z FERSREFHREHDER

Table 2 Effect of metal ions on PGs' activity

il 0 MgCl, CaCl, AlCl, cucl, FeCly HgCl,
PGl MR H(%)

Relative sctivity 100 143 143 102 107 134 [
PG2 HIXMiEH (%)

Relative activity 100 100 88 122 119 114 0

A%, X R PGL M1 PG2 BUL g-IT &4 180E,
25 HERARSW
REBARNELERME 3,
%3 PGI f0 PG2 HEEMER

Table 3 Amino acid compesition of PGl and PG2

BoR PG1 PG2
Type e B4aRk(%) e B & E(%)
Number Percentage Number Percentage
Asx® 91 16.3 37 16.4
Glzs* 52 10.2 20 9.8
Gly 7 7.8 12 5.5
Thr 65 10.3 19 7.5
Ser 77 10.7 22 7.7
Ala 27 3.2 13 3.9
Val 47 7.3 16 7.0
ile 46 8.9 14 6.1
Lew - 30 5.2 16 - 7.0
Lys 25 4.9 8 3.9
Phe 19 4.3 9 5.0
Arg 1 2.6 5 2.9
His 7 1.5 4 2.1
Tyr 9 2.1 7 4.2
Met 5 1.0 15 7.5
Pro 26 4.1 15 5.8

BE: *BMEN Asp 5 Aso 2R " BEX Gl 5 Gla ZH,
Note; * it the sum of Asp and Asn.
*% js the sum of Glu and Gln.
H# 3R, PGl fl PG2 Wt @AM A LR T SEMEM, ZFHE
HRONBEEEBAHIREWBREEER,
£ LAk, PGL §1 PG2 BEFZHEFTEREER . A EHWAFSHAMUZL. 6
tm: ZEGEE/RE DIRMIL, B PGl fu PG2 IELIEMERA, 5514 104.3pmol
min~ernp™" #1 303.3 pmol-min—'-mg™, {H45FERERMA, HBI% 79 500 F1 30 000,
HE CE B RERE DR IAEE, KB —49 T8 PGl 5—44FH PG2 AHEH
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Bt EREEBHRECENBEEERNSREETRERER, WHBEERR
B CD iR EFENAL, BEEREN S-ITREH.
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PURIFICATION AND CHARACTERIZATION OF TWO

TYPES OF POLYGALACTURONASE

Wang Hongmei Liu Lanying
(Deparimen: of Molecular Biology, Jilin University, Changchun 130023)

Abstract Two types of polygalacturonases (PGl and PG2) were separated and
purified by DEAE-Sephadex A50 and Sephadex G100 from crude pectinase produced
from A. miger AS 3.3883. Some properties and structures were investigated with
purified enzyme of PGl and PGZ. The results indicate that the optimum conditions
of their activity, kinetic parameters, molecular weight, composition of amino acids
and the effects of some metal ions on activity of the enzymes are markedly different
from each other, while the molar activity and the conformations of the two types
of PG are similar.

Key words Polygalacturonase, Purification, Characterization
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