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Abstract

We isolated a strain of Pseudomonas sp. from soil to utilize furfuryl alcohol as a carbon source by

enrichment culture. Alcohol dehydrogenase from this bacteria was purified 700-fold by Sephadex G-200

and affinity column chromatography to be homogeneous by electrophoresis and analytical centrifugation.

This enzyme had a molecular weight of 120,000 and was composed of four subunits consisting of 266

amino acid residues. The optimal pH of the enzyme was pH 8.5 to 9, and the optimal temperature was
45°C. This enzyme was stable at 55°C, but lost 809% of its activity in 10min at 60°C.

M OB

Furfurol & pentosan & 333+ ALEHL 75
EA g Yl FAEEA RAFHE &%
Mg o = 9 8] 2418112, Furfuryl alcohol,
furoic Atof Bt:Apiife QF AF= = glor)d
Y, e 1§ furan B AR A% A7 Rz
= As Feol £ gl

A A heterocyclic EA9 gy FIAS 4
A3 A=Y Jaj4] EFFd A Cephalosporium

& B3y dY KFEEo = furfuryl aleohol
2 & mediumo] ZAAA $E=  aleohol deh
ydrogenase (ADH)e] A4 & zbm, BF39 fu-
rfuryl  aleohol ™o} BERRFHS 2 Bttt

@e] Hfzte] B3 Ful ek

E 4 F= furfuryl alcohol B WEEOLE 319
ZA438l= HEA Pseudomonas 4% A= £+
A%t =3 ADH F53 9 BERMMEES 99
o 43siglenzs 2 AHAE BudE welh

Mz 3 Y

1. {EREH

£2) & ¥]x = 3ml furfuryl aleohol, 0.5g NH;
NO;, 2g KH:PO4, 3g KHPOy, 0.1g MgSO, 7H.0
0.2g yeast extract, 1/E2 3l furfuryl alcohol
< AT 5 JE M LAk Wigg W)
A& E£-&M A 10g/1 pepton & 3 7}ste] A&
gl



2. HEwEk
Higa BEREBREE HEEOE (Hitachi 101
€ 22005 AF4-3l49 600nm £ 280nm &) WRIEHEE
2433, furfury] aleohol %% diphenyl amine
S o] &% P o 2 31yt

3. ADHZ2| & Rlw%

BRGNS NADH A A 9ste Ay &
44E88 30°C oAl etz spectro photometer
(Hitachi 124) & ©]-§3tq] F3= 370nm oA &
Aoy g 50 mM Tris-HCl ¢354 3ml
(pH8.5), 0.1mM NAD, 1% furfuryl alcohol &
3 0.2m! F&E ArbstEzA e AFYH

.

4 # #
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2) Sephadex G-200 column chromatography
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Sephadex G-002 Column Chromatography.

Twenty ml of the crude enzyme were
applied on the column ($2.8X52cm),
eluted with the buffer at flow rate 6 ml/hr,
and fractions of 5ml were collected.

Fig. 1.
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(3) Affinity chromatography
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Fig. 2. Blue Sepharose CL-6B Column Chromato-
graphy.

Ten ml of enyme solution obtained in
previous experiment were charged on blue
sepharose CL-6B column (¢2x13cm),
eluted with the buffer (60 ml), the buffer
containing 1 mM NAD (60ml), and 2M
KCL (60 ml) at a flow rate 30 ml/hr, and
fractions of 3 ml were collected.

514 22§ 49N S membrane filter o] 4] 5ml & &
A7 Sephadex G-25 column-& E3}4# NAD
2 AAG AL AAaLz] AH o]&R}
ADH ¢| A4 =& 700 o] T2 48%°] At
(Table. 1).
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Table 1. Purification of Aleohol Dehydrogenase.

Total Total Specific Activity
protein activity activity recovery

(mg) (units) (units/mg) (%)

Crude enzyme 2350 200 0. 085 100
Sephadex G-200 108 148 2.3 74
Blue sepharose 162 96 59 48

CL-6B

electrophoresis & o] -§-3}o] F-X8} A 3 single band

ate] vhebike (Fig. 3A).

Fig. 3. Polyacrylamide Gel Disc Electrophoresis at
pH 8.0 (A) and SDS Polyacrylamide Gel
Electrophoresis (B).

Thirty #g of protein in (A) and 2ug
of protein in (B) were charged, and
were stained with amidoblack and were
stained with amidoblack and coomasic
brillant blue, respectively after electrop-
horesis.

=3 Weber @ Osborn @b Wef wle}l 0.1%
sodium dodecyl sulfate (SDS)>} #H-5 geld &
APkEIE A3} A = single protein band 7} 1}
st (Fig-3B).

ERESHrol 813k schlieren patterns &= symmetrical
movement ©] t} (Fig. 4). Sedimentation constant (S
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H-AgkZA4 2 Sephadex G-200 column chromato-
graphy'® & o] &3te] HA3yleh.  BEEAR
catalase (MW : 240, 000), aldolase (158, 000), bovine
serum albumin (67, 000), hen egg albumin (45, 000).
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Fig.4. Schlieren Pattern of Alcohol Dehydrogenase.
Purified enzyme was passed through Sep-
hadex G-25 column to exchange the buffer
to 50 mM potassium phosphate buffer pH
6.7. This enzyme solution (2 mg/ml) was
centrifuged at 44,000 rpm at 25°C. Time
in Fig.4 showed time after attained the
above rotor speed. This work was done at
Inst. Protein Res.
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Fig. 5. Molecular Weight Determination by Sepha-
dex G-200 Column Chromatography.
The column (¢1.5X90 cm) was calibrated
with standard proteins at a flow rate 3.6
ml/hr.

(ADH) 9] &%& AEste] #A3ke] w 2F 120,000
o7 FAFAcH(Fig.5). &x9 subunit, £
22 SDS polyacrylamide gel electro phoresisi® &
2495,

BHETR A RNA polymerase (8, § R a & &
2 MW 165, 000, 150,000 2 39, 000) bovine serum
albumin (68, 000), catalase (60,000), trypsin in-
hibitor (21, 500) 2 A-&-3t4it}(Fig. 6)

Subunit 2X}zk2 30,0000 8 SFalsle] ¥ ADH
= 9% 409 subunit 2 A" Fez A4

ZHH PAY BLAS Y o8, 2rz =,
Table 2. Amino Acid Composition of Alcohol Dehydrogenase.

: - g/100g. No. of residues . . g/100g. No. of residues
Amino acid protein /mole Amino acid protein /mole
Cysteine 0.42 2 Isoleucine 2.94 13
Aspartic acid 6.28 28 Leucine 4.69 21
Threonine 2.18 11 Tyrosine 1.76 6
Serine 1.72 10 Phenylalanine 2.14 8
Glutamic acid 6.21 25 Tryptophan 0.59 2
Proline 1.91 10 Lysine 4.16 17
Glycine 3.99 31 Histidine 1.23 5
Alanine 5.16 34 Ammonia 0.68 23
Valine 5.44 28 Arginine 3.08 10
Methionine 1.22 5 Total 266

Total amino acid residues were 266 and its molecular weight was calculated to be 29, 000.

Purified enzyme was passed through Sephadex G-25 to remove the buffer, was lyophillized, was hy-
drolyzed by 4 N-methane sulfonate at 110°C for 24hr, and was subjected to amino acid analyzer
(Hitachi 50). This work was done at the Inst. of Protein Research.
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Fig. 6. Molecular Weight Determination by SDS
Polyacrylamide Gel Electrophoresis.
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Fig.7. Effect of Incubation pH on the Enzyme
Activity.

The enzyme was incubacted in diffe-
rent pH of bufferes such as 0.2M
potassium phosphate(0), 0.1 M Tris-HCl
(0), and 0.2M glycine NaOH (A).
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Fig.8. Effect of Incubation Temperature on the
Enzyme Activity.
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Fig.9. Heat Inactivation of the Enzyme at
60°C.

e 2 (Fig. 7), HAALxE 45°C o] o (Fig. 8).
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