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Purification of Dextranase by Aspergillus ustus GR-98
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Abstract — The dextranase (EC 3.2.1.11) produced by Aspergilius ustus GR-98 was purified by
the following sequential methods; salting-out and dialysis, gel filtration on BIO-GEL P-100, ion
exchange chromatography on DEAE-cellulose, affinity chromatography on hydroxyapatite, and pre-
parative electrophoresis. Three active fractions, dextranases I, II and I, were isolated in electro-
phoretically pure states, and specific activities of the dextranases were 1,276, 1,154 and 1,125
units/mg, the degrees of yield were 9.0, 3.6 and 2.2%, having 145, 131.1 and 127.8 times as those
of culture filtrate in degree of purification, respectively. The enzyme purity was confirmed by

the PAGE, SDS-PAGE and gel permeation-HPLC.
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patite column(20% celite ¥, 20X 100 mm)oll &
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Table 1. Separation condition of Model 491 Prep
Cell

9% Acrylamide

& cm

28 mm [D

6 mg total protein

40 mA constant current

Gel composition
Gel height

Gel size

Sample load
Running conditions

(250~350 V)
Elution speed 0.35 mi/min.
Running time 24 hr
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RADjt2] Prep Cell{Model 491)& AM2-3}ed Table 1
ol FelxZe2 3m/ ¥ FFshgdc)

A9 &=xydE

Gel electrophoresis PAGE 4 SDS-PAGE:
Laemmli(14)ol] wl=} pH 8.32) kN A)0) A 7.5%
acrylamide & 58414 welld 2 mA2] AF2 B3}
polyacryamide slab gel #7]°3%3} % 0.125% Coo-
massie brilliant blue R-250°2.2 3057t «JA13}w
g I 2 2 G444 =2 galdleir) SDS
PAGE# A|2+ 0.125M Tris-HCI(pH 6.8), 4% SDS,
20% glycerol, 10% B-mercaptoethanol Z&3}-4-4j)
S AANELF 718 F v 5l 287 #9) oS
Yol Ad zAstelw, Able) e whgow A
719658 v F4 2 XA W= galagc)

HPLC Protein I-125(300X7.8 mm ID, Waters)
A3 o] F-2k5l Watersit2] HPLC(510 pump system)
5 AHE-3te] #43191 2, 50 mM sodium phosphate
A (pH7.00& 892 3led 0.5 mi/ming 0
|- A 2

dat Y 0%

49 HA|

g U 2H Aspergillus ustus GR-98& A A4}
HAu R 2 Aol HE3be] 30T, 7L A X
2wkl S B o] 5 30~80% A R
Falsct. dA R dd3H ol 2 EAEHY de-
xtranase &4 v[#A o2 viehfe] 32 units/mgo)
H, TEL 7%, HAEE 360 AabEgc)

BIO-GEL P-1000]| 2lst 2 ojz} Ak ey o
A5 FA g &4 o-2 Minitan system(Milliporeitt)-2-
ARg-ste] ghejedaiy] o 2 p&a)7] ohg EEolS 5
mM sodium phosphate <+5H(pH7.0)o.2 &3
A1%1 BIO-GEL P-100 columnel] Z<9]s}i Ao a)s)
Rk 2 A3} Fig 134 74o] 3709 whala iy
242, dextranase FAJEE L of - ctiuwlz B3
e A EA] ofshe) wela E2sAdR A ':3:- L3
ol FH, FA 2 FH2A7 T L e A8
ARS3ledel, HARA B3 0] w)Ee 111 umts/mg,
TE2 57%, AALE 12609}

DEAE-cellulosedil 23t 0j2m# chromatogra-
phy Aojstelj] & & 48HEH2 5mM Tris-
HCl gt5d(pH 7.2)2.2 138351237 DEAE-cellulose
Aol F9)315L NaClg 0~0.1M2} e fmwo
5412 B3 Fig 29} 2o}l A484838e 4y
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Fig. 1. Gel filteration of a crude dextranase preparation
from Asp. ustus on Bio-Gel P-100.

The column was stabilized with 50 mM sodium phos-
phate buffer (pH 7.0).

The elution, at a flow rate of 20 mi/hr, was peformed
with the same buffer and 10 m/ fractions were collec-

ted.
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Fig. 2. lon exchange chromatography of Asp. ustus dex-
tranase on DEAE-cellulose column.
The column was equilibrated with 5 mM Tris-HCI buf-

fer (pH 7.2).
The enzyme absorbed was eluted by a linear gradient
of NaCl concentration of a flow rate of 20 m//hr and

5 mi fractions were collected.

Z Mol 4} DEAE-cellulose #5iol| &&= e NaCl
0.02M oA S&5gict. Aa8A 3o »|&EA
& 294 units/mg, T&-E 36%, AMNT 334°]2UTt

Hydroxyapatiteol 2i8t XI3Hd chromatography

DEAE-celtlulose ©]-2&3 3% chromatographyel 4 &3
o ARG M, g W EHAFAL o] F
10 mM MgCl,7} -5 10 mM potassium phosphate
2b3=al(pH 6.8) 2.2 H&3A| 4] hydroxyapatite(20%
celite 3Hfr) 2ol F2AA FY gEdex 10~50
mM EEFae s §£%4]2] A<= Fig 33 2t}
v) & 209 9 FaHERlellA 1Y 2709 oA g
3.8 dojom A A4FTAL FAFIFHA iebyt,
stzgo 20mM BT HEFdM &&=k s
w3l §AARe) 7|9 AX|3le] o]-F PAGE®F
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Fig. 3. Affinity chromatography of Asp. ustus dextranase
on hydroxyapatite column.

The column was equilibrated with 10 mM potassium
phosphate buffer (pH 6.8).

The enzyme absorbed was eluted by a linear gradient
of potassium phosphate concentration at a flow rate
of 13 m//hr and 5 m/ fractions were collected.
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Fig. 4. Preparative electrophoresis pattern of Asp. ustus
dextranase.

The crude enzyme (about 6 mg protein) obtained from
hydroxyapatite column chromatography was applied to
preparative electrophoresis on 5% acrylamide gel at
4T for 24 hrs and 3 m/ fractions were collected.

A3 3701 2] band”} #4l¥ ¢ %314 chromatogra-
phy A3 w8412 792 units/mg, T 23%, A A
T 90.001gich

Preparative electrophoresis %13}4 chromatog-
raphyoll 4] €& A4 EHE 4H, €9 2 55
A7, Prep CellS AF8-3te] 7| FHeol| o=l
#e] AAg A= Fig 42} 7ol gzl y s =
AARAE R 378 B8 &, dextranase [, I, III&
22| ¥|gl.e v dextranase [ 8]|&4] 1,276 units/mg,
& 9.0%, A X 145¢)9] 32, dextranase I+ v &A]
1,154 units/mg, +8 3.6%, AAE 131.1°]¢°oH,
dextranase III+= B]#4 1,125 units/mg, % 2.2%,
A2 127.8¢1dc}

Hattori 5(9)2 C. gracile 542 Aol A dextra-
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Table 2. Summary on purification of dextranase from the culture filtrate of Aspergilius ustus GR-98

Volume Total Total Specific ~ Recovery  Purification

Procedure (md) protein activity activity (%) factor

(mg) (units) (units/mg) (fold)

Culture filtrate 8,800 4,650 41,100 8.8 100 10

Salting out and dialysis 880 1,000 31,600 32 77 3.6

Gel filtration on BIO-GEL P-100 270 210 23,300 111 57 12.6

DEAE-cellulose chromatography 150 50 14,700 204 36 334

Hydroxyapatite chromatography 70 12 9,500 792 23 90.0
Preparative electrophoresis

Dextranase 1 10 2.9 3,700 1,276 9.0 145.0

Dextranase 11 10 1.3 1,500 1,154 3.6 131.1

Dextranase III 10 0.8 900 1,125 2.2 127.8

Aspergillus ustus dextranase I, II and III. . CTRBRRRENEIR,
HA, after hydroxyapatite column chromatography; DI, E;g:df'esgz;p‘:g;?yé:‘;’r‘;‘; ag:: 1;13‘3";1091';0"9515 patterns
dextranase I; DII, dextranase II; DI, dextranase IIL pergt and 1L

Electrophoresis was done with 7.5% polyacrylamide in g&i&:}rk}?;egi’ v?exganase tIh ?é{? de:-.]’.tranaie I,I' :
25 mM Tris-glycine buffer (pH 8.8). p as done with 7.5% polyacrylamide in

25 mM Tris-glycine buffer (pH 8.8).

nase [ ¥ I[E EHglslgdon, T8 7.7%, 3.4%°] Q318 sl Ao 2 vepydth 3709 F35 dex-
911, Sugiura 5(4)2 P funiculosum, Hiraoka E(R) tranase IlI& 4=89¢] o}F ol | 2{3}glirt.

& A carneus A48 A AN A isoelectrofocusingel| o] Ate] A MAL QeFstH Table 29 #th
ol&] dextranase [ % II& E&lsld, +8& 10%

o] &te]adt}l. Hanada 5(6), o}(7) 5-& A. ustus 5.4 9] HYEALC T=EAIH

el 4] wAdHANELAE Jduizr B ysieion) AA 4t dextranase [ 115 PAGE 2 SDS-

GR-98 dF7} A= dextranasetx 37§2) &43  PAGEE #<l3t Z3} Fig 5, 6ollA2} o] wig) wi
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Fig. 7. HPLC chromatograms of Aspergillus ustus dext-
ranase | and 1L
Column: protein I-125 (300X 7.8 mm ID), elution sol-
vent: 50 mM sodium phosphate buffer (pH 7.0), flow
rate: 0.5 m{/min.
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Preparative electrophoresisel] 2]s] Azt A3 &
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