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Summary

A kind of £ -glucosidase and 1,2- « -mannosidase

were purified from the intact cells of Acinetobacter

sp. strain B-126 grown in the medium containing laminaran or baker’'s yeast mannan as a carbon

source, respectively. The enzymes contained with

intact cells were extracted with phosphate buffer

containing 2M NaCl, purified by consecutive column chromatography. £ -Glucosidase and 1,2- « -mannosidase
had a mass of about 50kDa and 60kDa, respectively, as determined by both SDS polyacrylamide gel
electrophoresis and gel filtration chromatography. The enzymes had a neutral optimum pH (7.0).
B -Glucosidase split laminaran, laminarioligosaccharides, baker's yeast glucans, pustulan and p NP-
a -D-glucopyranoside to produce specifically glucose, but not split curdlan and schizophyllan. «-1,2-
Mannosidase split « -1,2-linked D-mannose oligosaccharides and baker’s yeast mannan to produce
specifically mannose, but not split @ NP-« -D-mannanopyranoside.

Key words : f-glucosidase, 1,2- « -mannosidase, bacterium, Acinetobacter sp. strain B-126

[[]

#®

EHSX, LUEI, Acinetobacter sp. B-126kk78, /%
CVEBMRERZRE LILE, a-v v ) VT —EY
BIUB-1,6-7WhF—EY #WHEIMNIEEL, 512,
NS OBEENFEBOMIBELEOMEMRITI AN TH
LT ERRLETY. MBAOEMEN Y F-B-1,3-7 v 7
F—=BRE T TIIWL O2O|ENDH L )5, BERFO TV
KT AMBEDO L - VAT - oMEEL R
WO =7, B o F IEHT AR OREN o -7

F—J—F: B NVavy—¥, a-1,2-v2 /¥~
Y, #H, Acinetobacter sp. B-126%%

-
—

VIV F—-BIEE L OMENRH LD L L, n
5OBENFEAEDSIB SN L v ) HEE R,
bbbt Acinetobacter sp. B-126%k%, REF L
LCT3IF TV VR~ Ty EHVTEELL
WA, TNENREMICEEL/-L-FVvay -l q-l,
2V —EIDLEAELOLMM L2 L FiT, fliE
LFIETEL ) BWHIEED 2o OBEE % BilE THRE
THIENTE, BEBEEON ZNLOBEONE
TG L7,
MEBLUHE
1. FRHEGEEERE
B-rnvary—¥BIWa-12-v2 /) ¥ —¥EE

247



58 IWERFRE (RE

ET 572002, DANcES S 258 E L7z Acineto-
bacter sp. B-126f%> 2{EH L 7-. BIEEDB L AR E
BREZBRELTCRL-ZNVay F—EOEED2D120.5%
DFTIFIY (KELEIEW), a-1,2-v> ) 25—
YOEEDT-DIZTHERD /S ER» L FTE L 720.5% D
B~V B, 7 h2 0.5%, BB F
A 0.5%, KH:PO. 0.2%, 0.1% MgSO.: 0.1% B L O~*
(NH.):80: 0.1% (WFhdbw/v) 2MMZpHAET.0I
FEE L -5 R 7z, TERERE S R OIS
2% DEREELHRHEMICBML 727, 0CT3IHHE
BB L7z, A L7-RMr A AR KICIRE L, 660
nmOBSLETHOBICHEL, 2OREKR 2 ml% Lo
RHI100mIcHEE L T30 C T3 HMOEREE2IT- /2.
Re#ER, OS5 (10,000xg, 15%) 2L ) bis & iR
(250, BEERE R, WRIEEEL LCTRRL 2.
2. BEDSOBROBEEAE

Bfkx 1/16M ) v EE#EER (pH 7.0) T 2 BELELEE
L%, LED2IMONaCI% & T AR E #2305
BELOKG T CERLME LA, Mibk, =008
(10,000% g, 1543) 2 X h EIR L7z BiFE, 1/15M 1) ~
BeizfEE (pH 7.0) T2 ARLEN LHBEZRR 5.

MBI HERR R A5 7-210,0000 FRAMEBE I X 0 4
/101 igatk, BERR" 2 1R L7z & AR & CTIEX,
DEAE-cellulose, DEAE-Sephadex A-503 X UFSephadex
G-1500h T hru~ brT 74— FHWTHERL.
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Table 1. Summary of the Purification of f-Glucosidase from Acinetobacter sp.

Total Total Specific Purification  Yield
protein activity  activity ( fold) (%)
Purification step (mg) (p kat) (u kat/g)
Cell extract 364 11.0 30.2 1.0 100
DEAE-cellulose 143 9.3 65.0 2.2 85
DEAE-Sephadex 62 7.1 114.5 3.8 65
Sephadex G-150 37 6.7 181.1 6.0 61
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Fig. 1. Analysis of the purity of £ -glucosidase by
Sephadex G-150 column chromatography and
SDS-PAGE.

A : Five ml of concentrated enzyme in purification
step on DEAE-Sephadex (Table 1, 2mg protein) was placed
on Sephadex G-150 column (1.8X40cm) and eluted with
0.0IM sodium cirtrate buffer (pH 7.0) . The flow rate
was 8ml/hr. @, B-glucosidase activity ; O, protein con-
centratoin.

B : Disk gel electrophoresis was preformed in 10%
polyacrylamide and 0.1% SDS with a discontinuous Tris-
glycine buffer system (pH6.8 and 8.8) as described by the
method of Davis”, and SDS gel electrophoresis carried
out by the method of Weber and Osborn" using 20 ¢ g
of the enzyme purified by the Sephadex G-150 column
chromatography. Numbers on the right of SDS-PAGE are
molecular masses (in kilodaltons) of the markers. The
left is the purified enzyme.
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Table 2. Substrate Specificity of the Purified 2 -Glucosidase
from Acinetobacter sp.

Relative rate

Substrate %)
Laminaran 100
Laminarin? 56.5
Gentiobiose 42.8
Cellobiose 17.8
Alkali-soluble glucan® 12.1
Pustulan 8.9
Alkali-insoluble glucan® 0.3
Curdlan 0
Schizophyllan 0
CM-cellulose 0
Laminarihexaose +£
Laminaripentaose +¢
Laminaritetraose +¢
Laminaritriose +¢
Laminaribiose +¢
o -Nitrophenyl B -D-glucoside 48.04

Ltd., Kyoto, Japan.

b Alkali-soluble and -insolubl

Laminarin was obtained from Nakarai Chemicals

e glucan were prepared from

cell walls of baker’s yeast.7)

¢ The action pattern of the enzyme on the laminari-

origosaccharides was tested

by PPC.2) The laminari-

origosaccharides were completely hydrolyzed, and

only glucose was produced as a final product.

4 The relative rate of hydrolysis of p -Nitrophenyl

B -D-glucoside was calculated from the amount of

o -nitrophenol.
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Table 3. Summary of the Purification of a-1,2-Mannosidase from Acinetobacter sp.

Total
protein

Purification step (mg)

Total
activity

(p kat)

Yield
(%)

Purification

( fold)

Specific
activity

(e kat/g)

218
35
18
14

Cell extract

DEAE-cellulose
DEAE-Sephadex
Sephadex G-150

9.

2

)

3.8
3.
2.4

1.0
2.4
3.7
3.8

100
39
31
24

449
108.5
166.7
171.4
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2. a-1,227 /8 —CEDOREEHE
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G-1507 Vg DR (Fig. 2), 4T E12#60,000 & #
E L7275, Maruyama b? I2 X Y HE SN2 o -1,2-7
Y VF—¥ (5FES380,000) LWESTTHo7z. L
L, FELIIEIZ Acinetobacter sp. B-126%k% /3
BHORELZKEZRE LTEREL TELEEZELE,ORB
Bliza-7r /¥ —E¥05TE (150000 L 0 i35
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ﬁ&@a%a%ﬁ?éV/%/kiUv//ﬁU:%
WAEH S, SUBRE~ 2+ 23T B A E % 100
& L7-#R % Table 41 2R L7, S. cerevisice X2180-
1B-4" B & U Zygosaccharomyces rouxii IFO 0505°
ﬁ’%{ﬂf”\?/ﬂ‘/ IFEHEI «-1,6-v> )Y FEEDOEH
1IEAHENVIE 2D o-1,2-% >/ ¥ FIEEOMEE D A
%ﬁtfwé;k#ﬂ%hfw b, INHDT Y F Ik
T AN, HIBEOFFERTEREMIC o -1,2-B L P a-
1,37 /Y FMERERAT AN VBT S IT s X

Maruyama 5" (3Bacillus sp. %,
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TV FEEDFEHOADT Yy F I OBEFEITE

SHER LZehrodz. 8512 a-1,8-% > /¥ FiEEDIER
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Fig. 2. Analysis of the purity of «-1,2-manno-sidase
by Sephadex G-150 column chromatography
and SDS-PAG

A : Five ml of concentrated enzyme in purification
step on DEAE-Sephadex (Table 3, 2mg protein) was
placed on the Sephadex G-150 column (1.8X40cm) and
eluted with 0.01M sodium cirtrate buffer (pH 7.0). The
flow rate was 8ml/hr. @, a-1,2-mannosidase activity ;
O, protein concentratoin.

B : Disk gel electrophoresis was carried out as
shown in Fig. | using 20 # g of the enzyme purified by
the Sephadex G-150 column chromatography. Numbers
on the right of SDS-PAGE are molecular masses (in
kilodaltons) of the markers. The left is the purified
enzyme.
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Table 4. Substrate Specificity of the Purified «-1,2-Mannosidase
from Acinetobacter sp.

Relative rate

Substrate %)

Mannans?

Baker's yeast 100

Saccharomyces cerevisiae X2180-1B-4P 153

Zygosaccharomyces rouxii IFO 0505 106

S. cerevisiae X2180-1B-4 backhone® 0
a -Mannoologosaccharidesd

Mannotetraose 0

Mannotriose +°

Mannobiose 5
o -Nitrophenyl « -D-mannoside 0

2 Mannans were prepared by the procedure as described

previously‘lﬁ)

b The strain was kindly provided by Prof. Tasuku Nakajima

at Tohoku University.

¢ The mannan was prepared by digestion of S. cerevisiae

X2180-1B-4 mannan with Acinetobacter sp. a -mannosidase.

1)

4 The oligosaccharides were prepared from mannan of baker’s

yeast by acetolysis.

¢ The action pattern of the enzyme on the oligosaccharides was
tested by TLC according to the method of Araki and

Kitamikado.}9) Only mannose was produced as a final

product.

TERMEE TS a-1,2-%> /) e~ )5 Vo4 —
A [Man (a1-3) Man (a1-2) Man (@ 1-2) Man] 3
ELGREIN o7, a-1,3-HD5VIEa-12-7%2 )Y
FEEDOFBETKmEE TS a-1272 /Y FiEED~
M)A —Z ([Man (a1-3) Man (a1-2) Man]
HDHvit [Man («1-2) Man (a1-2) Man]) B L
12w/ FEEDO< Y /¥4 —A [Man (@ 1-2) Man ]
EZOBRICL o THfREI~ Y )~ ADRFEB L2
RERIER). p-= b0 72202y /)Y FISHS
Nhoiz., TNLOBRNPS ZOEER T a-12-v > )
P& —E (EC 3.2.1.24) g LT,
CORBRBEONVEY < VS Vi A R#EpH I
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