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-7 FE )~ A7 a—2)PUKRBROBREMHE

ISR N 1P S A A N V1

" El

WMEEICL D ~v P —-2ORMFRIE, ABEDL L Kiebsiclla aerogenes THREINLMAHKRBHR L, Pseudo-
monas BB ALNZHFRMRBRERZSTLIENTESL, WHR, RV P—R e AV AF—-XIXIDF bRV
PR ICRBEEN, BTy VBIEI R D-F o n ~2-5-) YVBREL LRV F—R e ) VBRETHY, %
#12, Doudoroff % & Y Pseudomonas saccharophila O 1-7 5 € ) —RB LW -7 7€/ -2 ORYPFR E LTH
REngict M75€ 7, -2 NAD 37213 NADP #A4 LTCERFNDOT SR VBRICBILENS, ZOK
ISl ABERA -7 F ¥ ) — R BkERE (BEC. L1 L4057, XU -7 5 ¥ /7 — R BkBERR (EC 1. 1L
1. 116)® & 5, Pseudomonas YUSNOWITHWTIL, 1-7 7 € 7 — A BuKEREH A Rhizobium japonicum'™ L b,
DT 5 ¥ ) — & BRKEW R Neurospora crassa™ LY, LU 1-F ¥ v — A BPKEMESERS LY RBI T
w5,

Hu 3 & U8 Cline 1%, Pseud. saccharophila DREEBRL b 20 L7 Pseudomonad 954 & d 5 BB KKEE
HEEETHIEFHD, WhAKEREEOUM I EHEMLLY. +4bb, 280 NAD ERMi L8 NADP
BERWD p-# 7 7 b~ BOKERE, LNE2EO b-7 5 -2 Bk#RE#, 180 NAD #RkiEo vz —
2 PEARKEE R L CHEEOEW NAD BREO 7V F— A BKERRTE 5. TR L oBKRBERIE TN ZRHEH
ARG Zhbos b, NADP Bkt p-# 5 7 b — 2 BAKRERBEHRRICHEEE N, b7 7€ ) — R BKE
BRI OWTIE, 1O Pseudomonad i b OEEF L NAD & 2\~ ik NADP %3R3 5059, BWED o-7 7
€ — R BURHEEESR (BT, ERFEYY) B4t NAD btk lL, NADP BREHTH -7, —H,
Neurospora crassa DEEHKIZ NAD QA% HR LAY, 47, wFhop-75¢) —2 RKRERIEE LT p>-
TIE) —AQMIE 1~7 T =R R LI, weH 5 2 F—RITH IR L.

KBTI, Bed -7 —2 BAUMEEREZELEERE IHIVS HLLLIABES -7 5, =2k
KERELMLEET LI EXRWLOT, FHEO -7 5/ — R BAEBROEERSELHRHL, BREHIL,
2 OHHEIT oW THE LIk Rz ovwTt#E T 5.

E B A &

1. BIEEONE

HRY =2 EEEOSHITIE, (NHY,SO, 0.26%, KH,PO, 0.24%, K, HPO, 0,56%, MgSO,«7H,O 0.01%,
MHrsR0.01BITHE Y+ —R (D-FTFE/)~R, L-TFE/)—REhB p-Fvyo—x) 0.5% %Gt
Wio, BAEEREECL VR EREEZAWT, £ho SRR L v o8 L. 2¥HEIZE—o#ERoRIT 30°C
THWEIER LT, BROBHBR LR 0B, HRPRELZHE L TR L. RERORELAMER, LI
HRORHIT 2 BRK 2R L BHER I HEEL, 4°C TRELL., BLkSBEOS L, p-T 7€ —2 K
FEHERIMEET S Lk (BB K-7TH) 80, AERICER L.

2. ¥ O#&

(NH,),S0, 0.26%, KH,PO, 0.24%, K,HPO, 0.56%, MgSO,*7H;0 0.01%, MnCl,+4H,0 0 01%, peptone 0.1%
piﬁwﬁiﬁ/_¢ﬁj%%@ﬁﬁﬁ&,pHTOK%ﬂLTmmt.w?éﬁ/—x&ﬁUfMﬁaﬂmO&
MnCly»4H,0 3o EE & SUTMERSE Lo, #H8E3C 30°C THEFRREITE - .

3. BREHOHE

Bk RBRERRIRORISHBBE M A THE L, $%bb, 0.06m b Y 2-HCHE i (pH8.6) 0.5ml, 0.05m
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D=7 F ¥ /) —= 0,1ml,0.0lm NAD 0.02m] £ & ' BERIITR A4 A K e CRISHE % 1.0ml & L, 30°C ¢
BEFhot., TOKRETTLAHMI lpmole ® NADH #4: R4 2B KRB 1 HME Lk, WEHIRZES lmg 4
Y OEEHOBMAITED Lz, ERIZ Warburg, Christian (258 - T 280 3» X 18 260nm OB IE & » Kbz

ABREID-TIE ) R LU -7 32— R KIEAT L, BHOWER -7 5/ =2 X 20w TiTh-7.
> THERORBIE 0-7 7 € ) — ABUKREREWR TR L.

4. R O%E

NAD i3 Sigma Chemical Company, -7 5 ¥ /) —2 34 A IE E. Merck #ho %, HICEfnyeiETi KK
DERANTZ,

R B R

1. 73K/ —XELHEOHFBELSBEOEER

1) HALHEE 051

S (RME, BB, KEF, ZBR, BIUR, BRE, KBE, FIE) @_Liﬁuitﬂsoﬁ Iy, ~vp—20
BACKER M Lic, wiR ol s b MgSO4-7I—120 TR BB E, p-T ¥ ) — 2 FILHEE 3 %,
-7 5 —RBERETH, p-%vue—BLEETHREERL., KT MgS0,+7TH,O &Moo Bz Hw
THUEBO LERAM20EL Y -7 5, — A BB EERB LIEEI®RES L., HEoxy b —2ALEER
268k Ry b — ARKERR L EETAEKRE, p-7 I —ABKERELEET S L HEOAT, iZETI Y
AF—BOREEETDLHEETH 7. M, D-7 Y/ —RABKEEREEETS 18K (R K-7 @) 3492
F—hE{EELEb- .

2) K-7Hiope

K-7 3B TFHEMBIORKE, 1.5x0,6p OWEL+ A+ 28HEC, FRAMNAHETTEE L, BRXEHTRBEOLR
FET Lz u= %R L. 3k, FHOBELLUET L2 A KEF LEZHEICY, P BROBRLER
Liz. D bEoiEs K-7 #it Pseudomonas BOMETH A5 EBbh s,

3) BFROLERM

KB ORBRELEY, REFOBRE, BEAE, EHRBHRROEZRH L. TOER, v-77¢ /) —2RAKBROE
BIZ, DT —ROBEN0SBORITREEE LD, 500ml HOZ =17 5 2 2 2% 100ml i L CHE L
B, #7022~ O BRI TR O A ERIIGRICE L.

4 FEoRriHe

B 18mm ORBRE 05X OKMOMW L REF LT ML 0K Sml (pH 7.0) ik, K-7 8% 30°C, 24k
RERERL, EEEFPNE L TR ERF L, RV =& DE p-75E =, JE b=, D=V VE |-
, DR Yo b= EOWET VAN, BLE DI ~R, D-HFI PR, DY) —REDAFY —R|T
I EFLL. RV F—-20R{HER, DTS/ —X, rT?E)~K - R—R, D-FLu-RDHATH -
o, L-Fvu—R, Do) FY —REPIUD-7 3 —RITRIEBEEAEEFT LA -7,

5) ARMEER X U T v o — v Bk SRR O B

18mm ORBREIT0SBOETMOBE R RFE L+ 5% 5ml iR L€, BT 30°C C4RMBEERE L.
ORI 1ml % 500ml O ZH 7 5 = 2 f @ 100ml BTN U T20~228¢ [, 30°C TRk L, BB L TH
K2R TR, Bik% 107 MoCl, #870.05m + ) 2 HC-HE 7% (pH7.5) # 10ml IZB#E L, 20ke, 8~
107 EBERAEY L CEETHE L, Eo0lsr LTABEHBELZRW LR LHBERKE Lz, ORI
FEPOLSIL X U T 0 2 - K EEBFRE R 2% Lic, R Gilford 43 e eBER2408 % 5/ Lic,
WA Table 1 TR L7, TabLEAER p-77E /) — 2L 1-73 - FRE{FELTEFLILEXII, p-7
5 —ARKKBERIEED L U 1-7 2 — RABUKKBERIEHEAS, $2 -7 ¥ /) =R, p-#57 bR ITHEF L
EEIT -7 ) —ABKEBEREREP L o-F 5 7 P — X BAKBEERSREI AL, 2o -7 FE F—
WREKREEEL LIV b= v PV RAKRBESEEINTY, p-Fvu—R, D-YK—-R, D-JFV—R, F
Y b=a, JEP=n, D-Fra—2L D7) —RBKREREEIATIOREHL Y &R EIR LS

-7z,

V%
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Table 1. Production of dehydrogenases

Dehydrogenase activity (units/100 ml of culture)*

Carbon source Cell yield Protein

A 3 2 — 2 [T 3
O3 @yvegn, @o & £ ...z g g E
e : % fEsfzET oo f1% & ¢
< & ®KAd < 520 O 2 a4 2 &
A A A AAa A XK 4 A A A4 A A
p-Arabinose 132 403 606 u* 0 w0 «w 0 0 0 O 00 tx 4.60
L-Arabinose 99 36.1 tr 167 tr 00 &+ 0 0 0 145 0 O tr 0
p-Xylose 70 259 O tr 000 tr 0 O0- 0 O 00 tr 0
p-Ribose 75 23.8 tr 0 0000 00 0 O 00 0 tr
D-Arabitol 184 28.8 tr tr 000068 00 O tr 0 029 122
Ribitol 174 39.4 tr tr 000032 06 0 0 & 00 023 O
p-Glucose 198 1021 0 tr 000032 00 0 & 00 023 0
p-Galactose 215 69.2 0 352 tr 0 0 031 0 O tr 441 0 O 037 0
p-Mannose 213 65.8 O ty 000 t+ O tr O tr 00 tr 0
D-Sotbitol 224 66.0 O 0 000164 0 0 0 O 0 023 267 0
p-Mannitol 272 81.1 O tr 000154 00 0 O 0 024 191 O
L-Fucose®** 113 21.3 593 000 &+ 0 0 O O 00 0 4.50

* Expressed as units in the cells obtained from 100 ml of medium, ** trace,
#%% cultured in 8 test tubes of 5 ml of medium and expressed as 100 mi of medium.

2. BREROBH

Table 1 ODFER LY, KBO p-7 € / ~2 AHFHEKIRIB p-7 58/ — 2 BkBRREEF LV v-72 -2
IRFERERERDPRL, TOoMOMB LT L 2 -V BUKRBRBEREKREEINT, T T FEI/—R e 4V 2
7= L BHEANED T OT, FHOKRERETEVEBROBE T -7, o778/ -2 (0.5%) %
RFIFEE T 3 GmD) 2R L HEML, 30°C TR MHREIESE L, ZoBRBAA tAMRoEM T2 AN
TSl A= 7 52 a 2ARITHHE, 30°C, 22M MR R L, B80T, #5iho pH 136,61, BHEI327.1%CH
o7, BONTEK (4.3g ABBRR) % 107°m MnCl, 281 0.05m 1 ¥ = -HCl g5 (pH 7.5) T3tk REH
# 100ml [ L, WEE0E (20ke) #2054 M4T% - 7. 10,0004, 204 MoROAEIC T EB 2L L2,
LIk % RS AR 100ml 1284 L, RSB S NE 2200 BT 2R OGS I T LB 2B . fiido kBHEaH L
THBEEE % 200ml B,

MERBRICHF AR L1 % o2 2 YER I0ml 29 - b B LARLGEML, 3054412,000E4E, 204
O L TSR ERE L., LBICEMHE 33 .7z B0%MA) Lhe KBRML, &£ UhBERO0HEL THRE,

Table 2. Purification of p-arabinose dehydrogenase

p-Arabinose dehydrogenase

Step Volume Total protein - - -
(ml) (mg) Total units  Specific activity %;};i g)liéxﬁcatlon

Crude extract 200 1700 174 0.102 100 1

Protamine supernatant 208 1206 172 0.143 98.9 1.4
Ammonium sulfate 27.0 945 144 0.152 82.8 1.5

30-50% ppt

Ist DEAE-Cellulose eluate 5.0 107 75.2 0.703 43.2 6.9
Sephadex G-200 2.8 23.7 63.2 2.67 36.3 26.2

2nd DEAE-Cellulose eluate 1.6 3.2 24.8 7.75 14.3 76.0
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X LT LB ICEBRR 26.7g (S0%8F) ML CE U tbiB 280 <4y, HEo 0.05m 3 =-HCl B
W2Tml CHEM L, — KRR LCERLE. ZoBKRKRER 0.05m b Y =~-HCl B Tk L7z DEAE
~cellulose A 5 & (2%x18.5cm) ZERZE X%, 0~0.4m @ KCl (ZfLOml) @ linear gradient TEEE#HAH L7z, b
75 E ) —RKREERIERR S T4, 50BMAE THREHRM L CE Ulcih 232058 T4), YEORE
® 0,05 Y A-HCHBHHITHER L CHEHEHC—®EN Lic (5.0mD). Z OBHRKIEM % Sephadex G-200 0% 7
4 (2%x37.5cm) CRBHEERANTF VR ET R -7, BHLZEEKS 280 T, ERIC0%EF1E THEL
WL THE UBedy, ABRERI LT 4°C t—®ERLL Q2.8mD). ZoBRELHE DEAE-cellulose
DA T s (2X18cm) ZHEM LT, 0~0,4u © KCl (500ml) @ linear gradient Tl L. EHERMCEAEIZ50%
BRE CHEEHRML, &£ U 23008 THY), BRERICLcERmLE Q.émD). UELoRKR BRI
7685 F THMA N, ZOWRIULTH - (Table 2),

3. HREROUE

1) E# pH P& U8 pH REM

B#RRIEOEM pH 3, pH9.6 42T -7 (Fig. D. BE#o pH ®ethid, BHRK 0.02ml 258 pH OB
# 0. 18ml iz L, 30°C, 104 M Er L%, %@ 0,01lml # KIS 0.99ml (i Lt FEEE 2 & Lz, Fig
ZRARLIES IT%E pH R 7~940ETH Y, pH7 UTEH L pH 9 DL TREERBAFRET, TH49PIT
SKeiE Lic.

100
4.0
80
=3.0F / I
é £ 60} ®
E 0 S
— 2.0 m
= Z a0}
< 1.0F 2
20
0 1 1 1 L ! 1L
6.0 7.0 8.0 9.0 10.0 11.0 0 1 ! 3 X !
pH 6.0 70 8.0 90 100 110
Tig. 1. Effect of pH on the enzyme activity. pli
Tris-maleate buffer (), Tris-HCI buffer (@) Fig. 2. Eflect of pH on the enzyme stability. See the
and glycine buffer ((B) were used. legend in Fig. 1 and text.

2) BERER L URREN ;

BHERISOEBEER 40°C H5ETH -7 (Fig. 3). E-BEOBRLENREZ, BEL ) 2-HClBHHE (pHS.6)
BT HRIBETS MR- THRAE 2T 2\, BESEEIE L. £/ NAD (Q07%) %M L BERIAN % 40, 45,
50°C TRIBIZ 5 S s U CBEEEYIE L. Fig. 4 TR L L) CABRRLBHRIIE LTCREETD
Yy, 35°C, 5AMTOBEMOBEREBSTH 7. L L NAD BBEHEER R L, 107 NAD O FETHRD
REZIHL, 5HMORMTITLICETREL ST,

3 HWE

ETHmL, #4580 pH 5L EERERAE LIE I HEEHIZ6.04TH - 72 (Fig. 5).

4) MRERE

AEROET R I ILBME L, Table 3 KWRLALIIR, D-TFE/ —RP IV 1-7 2 -2 T L TRHEY
RKEBL, 20O LCid NAD ##iBRE LCIBEAEERA LT
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0 ! 1 ! )
20 30 40 30 60
Temperature (C)
Fig. 3. Effect of temperature on the enzyme activity.
p-Arabinose dehydrogenase activity was assayed under the standard assay
condition at various temperatures as indicated.

80
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0 1 1 1 ot (VY
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Tig. 4. Effect of temperature on the enzyme stability.

The enzyme solution (0.58 unit) in 50mm Tris-HCl buffer (pH 8.6) was
incubated at various temperature for 5 min. The remaining activity was
assayed at 30°C. Enzyme was incubated without NAD (Q) or with 1 mm
NAD(@®).
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:/ i Q D.arabinose dehydrogenase §
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Fig. 5. Ampholine electrofocusing of p-arabinose dehydrogenase.

L L, MERITT28EEIIEL, NAD & 08 NADP izt L, #IZ/EH%ER L7 (Table 4),

BRI T S I ) REW Y Lineweaver-Burk O FHEICHE - TRz, -7 5L, —R L -7 2%
5 Km fEIZ@EER & LT 2X10™"M NAD 2w TllE Lz, ¥R Fig. 6 2LV TRRLELS T p-T 5
¥/ =235 Km i 5.0X107'M, 1-7 2 =2 {TL T2 1.8X10* M TH Y, 1-72—RZ® Vmax {filip-7
) —ADENDE.6BTH 7. NAD [TR$ 5 Km i3 8.7X107°m, NADP Z# L TiZ 4.8X107% T %
NADP #/Wh& o fedi, NADP 2G4 ® Vmax il -7 5 ) — R340 -7 3 —x LK L LicH,
ZFRZFNO NAD 2R B4 O Vmax fi068.5%, 64.7%THh - I-.

Table 3. Substrate specificity (1) Table 4. Substrate specificity (2)
S?Sb ix::)te Relati\(/g/ z;ctivity Pentoge Activity (Agge/min)
0 -

D-Arabinose 100 (Ox10%M)  ith NAD  with NADP
L-Fucose 78.2
L-Arabinose 2.6 D-Arabinose 0.124 0.108
p-Xylose 0
D-Lyxose 30 r-Fucose 0.081 0.073
p-Arabitol 0
Xylitol 0 L-Xylose* 0.00 0.00
Ribitol 0
p-Glucose 0 For each assay, 0.006 unit of enzyme was
p-Galactose 0 d
D-Mannose 0 used.
D-IS\:I)r‘bitpl ) 8 * 1-Xylose (10~% M) and 0.025 unit of enzyme
D-Mannito.

was used.
For each assay, 19.6 ug of enzyme protein was

used. Activity was assayed with 0.2¢ mole NAD
in the standard condition.
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»
>

1/ v (340, min™?)

1/v (340, min~%)

\

[ 4 6 8 0 20 40 60 80
1/ b-Arabinose (mm) 1/NAD (my)
~ B
B = —_
g ‘=
s g 20
lazs ~
~ <
= e
p » 101
10 S
5 =
1 - L i 1 1 1
0 2 4 6 0 20 40 60
1/1-Fucose (mw) 1/NADP (mu)
Fig. 6. Effect of concentration of sugars. Fig. 7. Effect of concentration of NAD and NADP.
A: p-arabinose; B: 1-fucose. Amounts of A:NAD; B: NADP. For both cases, 5 mm
enzyme used were 49ug for p-arabinose and 98ug of p-arabinose () or 5mu of L-fucose (@) were
for r-fucose. added with 41 pg of enzyme,

5) p-T I —~RBKERREN L 1-7 3 -2 BKEBEELEOR—M

HWROZT &L, KED -7 5 € ~2PKEHRERR, -7 5, —EHEEKOM 1-7 2 — 2 AEBEE P
ARHEN, THH -7 2 - PKRBREREEA TS, Table | ORWRAKEELBEELATER b7
€)—=2d W -7 3 -2 RARKBEREROLEI—ET, -7 ) —REBFEHATIZ1:0.76, 1-72 - EH
Wi21:0.76 THheal—8 L., 37 Table 5 ® -7 5 ¥/ — 2 RAEREOHILARIIENWT, 77 ¢
J=RE1-7 3 =R THIEHILBIZLAE—ETEH - .

Table 5. Ratios of two dehydrogenase activities during purification

Dehydrogenase activity (units) Ratio
Purification step
p-Arabinose (A) L-Fucose (B) (A:B)
Crude extract 78.8 66.2 1.19
Protamine supernatant 67.2 56.4 1.19
Ammonium sulfate 30-50%, ppt 45.0 37.8 1.19
1st DEAE-Cellulose cluate 34.2 29.4 1.16

BT NAD & X T NADP Z5t3 % Km ffid, Fig. 7 WRL#ZTEL D-TFE /) —R, 1-73—R0nFhi
HHLELTRODTIELELTHo7. Tk, BELLT (A) 5XW0%M p-75€ 7 —%, (B 5x107% -7
2-2, () 5X107°Mp-75¥ /) —R+5%x10"m -7 23— %2 AT NAD 0@ #MELHET 2 & Fig. 8 ITR
Lic &5 REISIMEERZD o nfF, »i-> CHERZED LN,

UELoERIY, -7 7€ —ABKRBRL -7 2 —ARKEBERRE-BETHHLELLNA.
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Fig. 8. Effect of p-arabinose and r-fucose on the enzyme activity.

Reduction of NAD at 340 nm was followed with 0.05 mm

p-arabinose (A), 0.05mm 1-fucose (B) and 0.05mm p-ara-

binose +0.05 mm 1-fucose (C). Absorbance was 1ead at

each 15 seconds interval for 5 min.

6) Anomeric specificity

ABERE, BESTFO C-1 BT EMES 2720, Cl OVERBEDOENBE TS 2 pENC O T
Lz, $%bb, XEERO p-7T 5 —RO anomer X AHAERIOVWTRY Lc., #E p-77v/ —2%
KIZABLCERBRELTRELLEZID (o, Bo-T7¥/ —R) ¥BEREKBYHEL, RIGKIK B-b-
TSE)—AOBMKERML, TERCBBLTHEDRMELZHEG LR OV TRIGEEL B L. R Fig. 9
RRLEEIE, @,8-0-T5 ) —22BHE LTRIEEEIHY, ILKELE.

0.4}
(A) ,,0
- /p’
0.3 o
td
7" (B)
£ o
S0.2F ~
2 e
I,
opl
0.1 o,o,
4
o
okl { ! ] i
0 1

Reaction time (min)
Fig. 9. Effect of anomer of p-arabinose on the enzyme activity.
With «, 8-p-arabinose (a), and S-p-arabinose (B).

= k=3
SERMOFIEL VAW LSRRV -2 (0-TFE /) —R, 1-TFE/—R, p-F¥u—) BN 26k
D5b, v b—ABEAEEREEIREINTZOR, -7 7 —ARKEBRREEETS K7 H1E#OLT
By, MEBETRYI—R 4 V2T —CHEERHE TS -7, UELOKERIY, —RITHBE O~V F -2 ORI,
BARERRIIRY P VBRBLIRIBEHRINY, AVFAF—RRIDFr bRV P —RITR IR IEEITE
DVRFEND 3QEELLNSE, D-TFE ) —R BAUEEE LTARINEK-THE, 0778/ —R 4 V2
5~ EESTRARBEREEET 20T, -758/7 AR o-7 7 XV BERLRHPRILI VRBENS
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boLHELbNE, X, FEOL-7TI7¥/ -2 EBFHC L ZORKRBESEEINEOT, t-77/ -2 3R
BoORBRIZLVABEINI LELZLONS,

Ao K-7 #iz, ZOWMBHEYE L CHEORLESL Y # 2 T Pseudomonas WIRT MWL E L bR S, p-T
5 ) -2 Bk ERE# L, & LT Pseudomonas'™”, Neurospora crassa™ RUBHOFHY Iy REI A TH
2, KBOK-7THD p-7T5E ) =R (-7 3 —2) Bk#EERE, Cline 5@ Pseudomonas B® p-7 3¢ ) —
ABAKKBHKTOLZOHEHRBEUL T3, BROSTWERO p-7 5 € —2PKKEHROEA L L UHER
BREEZNHITHS 2 Km i gDz Table 6 2% L7z, IRLOBEHEL, +XTd-T53E/)—R& L-

Table 6. The Michaelis constants of D-arabinose dehydrogenase from various origins

Km (mM)
\\Origin K-7in this Pseudomonas®  Newrospora®®  Pig liver?")  Pig liver*® Sheep liver 19
SubstzatN paper crassa
p-Arabinose 0.50 0.82 0.67 190 2.1 7.2
L-Fucose 0.18 —_ — 5.3 0.32 1.5
r-Galactose — — — — 8.0 —
NAD 0.087 22.0 0.29 0.024 0.22 0.19
NADP 0.048 2.3 inactive — — —

72 —2ARMEAL, A—-BRCIVMEINLILEELONSE, REDO DT ) —2ABRAKEBRIROBHT -7
2 —2ABKRKRBRLFA—BRTHHEEZLO1E. ThbD, p-7T58 /) =2 1-7 3 -EHHEH LD,
D-7 FE ) ~ABKERRL 1-7 2 — R BKEBROERILE—ETH Y (Table 1), %7, -7 5/ —x Kk
FERZORMBBRICEWT, D-TFE /) —RE 1-7a -2 T AERENIE LAY —ETH -7z (Table 5). &
{2 NAD 3 & f NADP x5 % Km fiild, Fig. 7R LAcEI IR T3/ =R, 1-72—2DVWFNEHF L
LTROTCIEL AU TH-R LITE B, Z2NEFROBE T 5 Km i3, WEBHOBESHYO >
DERIZHLTIERIIEW, Lid, WIFNOoBHI -7 23 -2 TR LTLVBWEMAZRLT WEY, Wik
Pk 5 15k, Pseudomonas'® T3, p~7 5 € —R 11-7 32— R 100 : 62, KO K-7 HOBRTIZ100
166~78.2T, W¥hd p-T ¥/ —RIHTHBEROFVRTH LD, -7 ¥/ -2 (-7 2—R) BKkE
BREREROBHEETHES S,

ABROWRTIFEME IR RILL, Pseudomonas® OBETRB 1-H 7527 b —2RIZ3AER (0-73€ ) —2D27%)
TBW, LTI P—REAFTELER T, BrOBMERODATRBEH L TnEw, BRRTRREINT -F
Vo —RRKEBERCI, NADP ##MBEELT, 1-#vu—20ff, D75/ —R, 1-7 2—2 X3 {EHT 2
EHEINTNWES, T4%bb, NADP #Wi#RELT, p-Fvyn—-x(37), p-75¢/ —-x11), v~y —=
WD REAL, prz)re—R, p-RLA—RTEHEALEY (I y 2 REEREEZRD). L, AULESS
NAD %###FEETIH, >R —2@D -2V 2 e -2 (DA} LCOrFEREELTRL, v-F¥w—%, D-7FE
=R, DY FV R LTRELEESRX %W, NAD, NADP wih #@B#R L LeEHed, 1-T58 7 —
2, D) K—~R, p-F¥uw—R, - NI —R, D~V /) —R, D-HF I b~R, D-7 57 b—R ICIFELEREZ
o te. E7c Pseudomonas BMED p-A VA » TAF —APKBRERE, 1-/va—0iEdh, 1-Fve—-x,
D-T5¥ /) —RE XU L-7 2 —2% NAD #ETTEILT 22 EBWMEINZTY, Thb0oBETITNT 2 Km 4E
i3, #N¥n 150, 4.5, 2.8, 2.1mM TH o7z, #-C, HUBEHMIBHEERELEELCHhEVEETD 5.
AKEDO -7/ —R (-7 2—2) BkEEFEEZ, NAD,NADP 0N IERT 0T, HERKREICOWT
HZHE Lic (Tabled), Z0#EE, NADP #HWEELL LT p-TFE /) —X, 1-7 32 —RDHRIMERL, 1-% ¥
B—RTRELERLEDP>TOT, 1-F Vo —RBKBEHER, oA VA « TAF—RABKRBRLBRRZIBET
BBHEEXDRS.

% 7z, anomeric specificity {Z2WT I3, Pseudomonas DEFEDRZ, -7 7E ) —R o0 T @, B8 THA
DEREAHL TS, Z0Z¢dY, B o-75€ /) —204FR3 a BTy, C-1,C-2,C-30 OH Hizd+~
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CxAh by T7r, C4AOOHBEORT I v o VEWETSH S, -7 2—RARDIIEATEELY, C5, C-6 OfE
oW TREREZR2VEZ LN,

AEROBAELT, AHOEETL -7/ —2 (-7 3 —X) BKEBROEHABRENEL, »2oZh
HO Km EPMENZ LD, -7TIFE ) R LN 1-7 2 —2 OBBERE~NOIBBRZOWTHN L, BRBEL
P oMM T ME202MEES (BAMSOES A, KR 3405, BARAE/|FELBMSOELERSE (MMS0EL0H, BR),
avndvas "BREACIEERBRSPOEE, K THELL, BESY -2 ORRHBEERERZL 2L, #
Tr-73—2 BEKESE L THBERIE{ AT LTNhEDT, BETID RV I ~2O¥REREL LT+42H
LIZHELTRBEIDEHELTWBEY,

E #

Iy -2 BEEESRL, SBEIZOWTRY P~ RARKERREEOER TR LR, -7 5
€~ 2 RAKRERE LR AEET S 1A% TS, REBEETS -7 —R BARERE6E T THRLT
HHE TR, B pH 139.6, REPH X 7~9, RIEOEMHEEE I 40°C, B Etkid 30°C, 5 4 Mo MEBTRE
TH5%, NAD BET TR 40°CETRETH-Te. BHELTo-T5E /) —RE -7 23— RERBIERL,
NAD 3 X U NADP 0wt WlBHRE LTERLE., I~z RERR, p-75E /) —R, -7 2—x, NAD,
NADP izt LT, £ %1 5.0,1.8,0,87,0.48X10™'M TH -7z, KO p-7 5 ¥ /) —2AKEERL -7 23—
BARRBREIRM—BRTH 5, D77 ) —R T HEROFBE DT, 7578/ - (L-7 2—R) Bk
FRERTHD T EEER L.
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PURIFICATION AND PROPERTIES OF p-ARABINOSE (r-FUCOSE)
DEHYDROGENASE FROM A BACTERIUM

Kei Yamanaxa, Ken Izomor: and Keisuke MatsumoTo

Summary

A bacterium which was capable of growth on p-arabinose was isolated from soil. This bac-
terium produced p-arabinose (L-fucose) dehydrogenase (p-arabinose (L-fucose): NAD+ 1-
oxidoreductase (EC 1.1.1.116)) from the p-arabinose or L-fucose media. However, p-arabinose
(L-fucose) isomerase activities were not detected from the same media. The dehydrogenase
was extracted from the p-arabinose-grown cells and purified by protamine sulfate treatment,
ammonium sulfate fractionation (30-509, saturation), DEAE-cellulose chromatography and gel
filtration on Sephadex G—200. The final preparation was purified to 76-fold in its specific
activity. pH optimum for the dehydrogenation of p-arabinose was found at pH 9.6. The en-
zyme was stable between pH 7-9 at 30°C. The enzyme was active either on p-arabinose or
L-fucose, but other sugars and sugar alcohols tested were inert as the substrate. The enzyme
required either NAD or NADP for the dehydrogenation of two pentoses. Michaelis constants
were calculated as 0.5 mm for p-arabinose, 0.18 mm for r-fucose, 87 um for NAD and 48 um
for NADP.

With several evidences, it was confirmed that a single enzyme was responsible to the dehydro-
generation reaction of p-arabinose and L-fucose. This enzyme was different from NADP-de-
pendent L-xylose dehydrogenase found in yeast and from NAD-dependent p-threoaldose de-
hydrogenase of Pseudomonas sp.

(19754210 H31 B 32H)





