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2-fR-L- & BRI IRES S A (L R H IR (L (Eg R R TR
E5H BRE OKAN

(PEFHEBRELEE A ESHRFE M 110015)

W OE MNERLWHBEY Gluconcbacter oxvdans M Bacillus megaterium 2980 WM E Y
KM mEE &R T 2-8-L- & A& R (KGR), B K5 T/ % o0kDa. 3115
TR RFHE N — B A Michaelis-Menten (K88, X 2-BF-L- W B BSVE Il K 20 3.42%
10 *mol, BEEM pH 4 6.5, REEABA X 30T, 2-8-L-F RBERBN & RAE L1l
BB 2-B- L R A T, BOHET 28 L B IT R R Gluconobacter oxydans 1 — 1
AR,

X@A HAERCLLRE 2-§-L- 1 EEE, 28 Ly B ES T R

HitERCWEE BRI ERFFRREMREN S RBE, BTEREEN2
hEER, FETEFREGRERNABIRKN AR, MEE SR BERETRER
a2l el R RBET AN AR ETT R, EANRE S EBRNFR
B, #AER T E S — S0 % AT i A 2o -L- 7 1 R S SR (L4 T 7T #F KGR).
TR Ve S AT 2-B0-L- B RGE E A O R, FehZ R Wi B L B4
BREEEPY—WEERY, ERARRRYEEZEE Ve 2SR 5
VBEATH KGR 57 #LMEFERNY, BiRE Ve _H#ABMELETEEENELE
XABHME, B KGR T T aEal, H¥EHRT KGR R REEHER,

1 #RFz &

1.1 #%4

11,1 EBREHK. Ve T BB 2-8-L- i A8 . S L M B B % ( Gluconobacter
oxydans ) F1 B X FHUFF B ( Bacillus megaterium YW1 & B bk 2980 R E vk, RiLBAT
"1,

1.1.2 L-iUEBERBEEFRE(%): 8K 1, MgS0,-7H,0 0.01, CaCO4 0.5, KH,PO,
0.1, L-ii%44E 8, IR ¥ 1.5, pH7.6~8.0,

1.1.3 ZHR 5 &Esrel. LI A8, 2-80-L-F BB iR HE B, AEH 25 B ) R 8, DEAE
Sephecal, Sephadex G100, SepharcylS200 & NADH Ji5-F Pharmacia.

1.2 H&

1.2.1 ZARBEENOHE. BEIEEY 2-H-L-5 EBE>H (G, oxydans & B.
megaterium )2980 FFHE SL B Eh A BT 24h 5, KBS 6500g B L Smin, R H
&, A& 0.025mal/L KC1 # 0.025mol/L Tris- HC1 B (pH 7.2) It B K G BRIZE

AT 19964 10 A 23 HugHl,
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B, B R (FRL-250A B, BA B 260mA) B & 30min, F 30 000g 8.0 3h, Bk
L, BRI M
1.2.2 KGR EMEMZE: B 0.05mol/L BEEE 5 v i (pH7.2), #5188 %, 0.02mol/L
NaOH # B 25% 2-ff-L- v B2 o B AE B R E B KB P F 30T {#1B 30min, B 1.0ml
BEHE, 0. 1mIN2OH B E T lem RBHFEL AN S, UBBENEIEE 2.7, BF
A 0.3ml 2-F8-L-5 BESIEW, B4R 4. 1ml T 340nm T HI I B 36 R URE (AY IS 28 4k,
TR M 30s £—K, K Smin, KL 60s 142 0.001 4~ OD & T 4 5 KGR &y — A B8 %
FEAL, VBB 4R, OD EE L A R4T, HHARME K.

BEHRAL=1000xKXDXV

D ERTEE WU R B 4L

Vil 5E FIBE W ml ¥
1.2.3 2-8-L-& BEESENZE. AR 2ml, 1A 28mol/L H,SO, 2ml, ¥ & #
30min, A 1% FER FEFE 4R, A 0. lmol/L L, B H0M 2 (30s FIB & H¥E)

2B L-E M AE(me/m) =7.6916 XV (0.1mol/L L #EEE ml)
1.2.4 KGREQHSTEREECOHKEWME. WEHELTHER(5 6],
1.2.5 KGR EEW4S- B8R4 6 2.8 L- v 288 70 48 AT 4 32 (CFED) L 45 000g B .05
3h, W B EF(CFEID, KK FFTLL FEHT .

1)DEAE-11 #F 4 & #: ($26ram X 340mm ), S W # : 0.025mol/L Tris. HCl  pH7.2;
0.025mol/L KCl; B BEfE R :0.2~0.5 mol/L KCl; % B . 90ml/h; B E 5175 0.25 ~
0.37mol/ L KCl &b 8% T (DEAE-11) B & & &% 7E 0.27 mol/L KCL

2)DEAE-Sephecal ¥ ($20mm X 160mm), & Wi . 7 £; B EEE 0.2 ~0.35mol/L
KCi; i H(DEAE-S)¥EH 0.22~0.24mol KCL; # B H I,

3)SephadexG100($20mm x 800mm), ¥k . [F] £ ;3 7. 5ml/h, B E A (G-100) &
PEIE HBEFE 41~ 49mli &b,

4)Sephacry S200($20mm X 800mm), LMK . [7] b ;& B : 30ml/ h, BE R I (S-200) A
TE 320~ 430ml fb, & 1EEE 380 ~392ml,

2 BEXFid

2.1 KGR MI4E4t

WE 1B 2 TR, KGR 2 IRE T2, BIRERSERS, RESRRIZE S FEEE
EE . RUABARER G BEAES — &, 4 T B 90kDa, WAAFEE T 44k KGR,
F AN ES D BALS WS, BEORE, WE MEMEAEHR,
2:2 KGR MIzhH¥MEE

EXTE 30T, pH7.2 %4 T, 459 %E 340nm £3[E —1 ODE TR, H -1 RVE
B, DTEEHL » XR.
2.2.1 JEY2-FE-L-W BRI BLAT KGR JEHEM#H. KGR 31 %W R E L DEAE-11
A FEEHTAAEE R, NE 3 UESY KGR RN #ESKY 2-8-L- & BERE
EHXE, A EEIFFEM KGR F—HA] Michaelis-Menten KB, 31 2-88-L-5 BB
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Fig.1 Elution profiles of 2-Keto-gulonate reductase in a series of purification
A, Elution profile of KGR in a DEAE-11 column, after sample application, the column was
eluted with buffer, followed by elution with a linear gradient of KCJ.
-~ indicates the fractions contain KGR activity.
the arrow indicates the beginning of elution with the gradient —+ —+ — +
B. Elution profile of KGR in DEAE Sephecal.
C. Elution profile of KGR in Sephadex G100.
D. Elution profile of KGR in Sephacryl S200.
F1 2B LI EMEFENSESY
Table 1 Purifiction of 2-Keto-L-gulonate reductase

Prui. Volume Protein conc. Activity Specific activity Yield

Purification

stage Fml Jmg-mi~! Jurml™! Jurmg ™! /% /Fold
CFEI 135 8.15 21725 2666 - -
CFET 129 6.50 21125 3250 92.9 1.2
DE-11 160 1.24 15736 12690 85.8 4.8
DE-§ 53 0.66 18980 28758 4.3 10.8
G-100 8 6.63 36938 49108 8.4 18.4
5200 12 0.22 19064 86654 7.8 32.5
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D C B A S
2.2.2 pH Xt KGR EHEREm. 4
BT 30T REFET, KGR BER
FEFSHERET pHENXER, BB
fEH pH 7 6.5 BHE, %4 pH /MF 5.2
HKRTF 6.9 8, KGR EHE SR TR,

2.2.3 BRFM KGR BFE R B &
BENHR. BdBFHEERL B
BEHE R 30min ] KGR IS5,
BETISCEASCTRETEEANE
EELBY. KCRBEEERRER
0T, (E 5)#F % KGR B B

B2 2-ER-L- SRR AR R A b S IR TR A

HE e vE Tk B
Fig.2 Electrophoretic patterns on polyacrylamide gels
of 2-Keto-L-gulonate reductase

S. Standard molecular weight protein

A.Cell free extrect (CFE1 )

B.Sample after ultracentrifugation at 45 000g CFE [l

C. Fractions collected with KGR activity after DEAE-
sephecal column

“D. Fractions collected with KGR
Sephadex G100 column

E. Fractions collected with KGR
Sephacry S200 column

activity after

activity after

A,

0 2 4
[S17/L » mol™

3 2-FH-L-# ER WK BEXS KGR MEHEM W
Fig.3 Lineweaver-Burk plot for effect of 2-keto-L-

gulonic acid concentration on KGR activity

40C TARIR 50min, FBAMAHE 30C, HFESERN T, FREBREST 40C, BE
Ak %, B I8 BFFE FoetL RASE 2, KGR M E T4 0%, (RFE2).
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Fig.1 Effect of pH on KGR activity

B s BEXM KGR EEMEW
Fig.5 Effect of temperature on KGR ac-

tivity
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#2 KGRESMRERREM
Table 2 Effect of temperature on KGR stability
T/T * t/min

‘ Recovery
0 15 20 25 30 490 50
35 2.13 2.15 - 2.19 2.30 2.14 - 2.15
40 2.13 1.42 1.42 - 0.91 0.75 0.63 0.18
43 2.13 0.35 0.16 - 0.05 0.00 - 0.00
45 2.13 0.00 0.00 0.00 - 0.00 0.00

2.3 KGRERAZRN L-LEBIZ A TIERT¢
Tl REBEETHESE

2-keto-L-gulonic acid T—E— 80 #C ﬁ:ﬁnp, ﬂ%ﬂgﬁj}u L—Lu;gﬁl

7 sof ST L URHERLEN RS, T
e Cleo s X—EF KGR ML, 7t
S KGR scivity | & KGR BB Wi LI B
£ =7 \ ) SRR 2L R A PR
aer Lo Ol TR, KRBT UMY R
LR NTU | em g ARERY ERERS

Boeon g s B3 2 (6] 6 F 4 .

B & 6,7 B & 154, KGR B

E6 # L LEHRELRD KGR ERMHEL HELS L-ILRENRETX, 8

Fig.6 Development of KGR activity during L-sorbose fermen- HEg a5 MMIBETF REW®EF
tation procedure 2PR-L- BRI IR R, XEMET
KGRHI & A % LB 2-H.
L- & By dE 5. WM KGR KR

W G. oxydans Fl B. megaterium ) g

. ER N S
SR, LT T REREY 2 T R

M R R W REHERE SR, FIL o |

B ERER. KBEUH B. mega- § 100

eriwm fEKE BB, ERESTE T L L 1 o4

12h B4, W H A BT =R, b .

HRE KM B. megaterium 5 b

BIRE TR, G. oxydans WERKSE T B7 % L IWEERETET KGR EHEL
f%ﬁﬁﬁz, ‘#)\Xﬂ'ﬁiﬁﬂﬁ, G . oxy- Fig.7 Course of specific activity of. KGR during L-sorbose
dfzns ﬁﬁﬂﬁtﬁﬂ[{o ®iih FREr fermentation procedure

i, ZEEATREE >, MARER N G. arydans BIEBIEZIA K, T KGR BEER
RREHBBERTE, WIS KGR 5 G. oxydans WEKEE —EBHE, hTHEE
MIEFR G. oxydans BRFF/ M, T ERHE G. oxydans 5 B. megaterium, Pseu-
domonas striata W R ETHERBE ZBH FERE 2-0-L-& B8, IEXL KGRE L F
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=3 TENBEESXE T KGR BEEXHER
Table 3 Comparison of KGR activity in mixed culture and monocalturpost B. megaterium & P. striatq
with the different time

Specifiq ¢
activity
Armg ! 8 16 24 32 40 48
Strain
380° 410 350 400 380 420
B. megaterium 0 0 4] (] 0 0
P striata 0 i} 0 0 0 0

REHAIE—PR, AL TR IhIEIRM B. megaterium, P. striata B TC 40 42
W KGR BBRYIEYE. B 3 0140, B. megaterium B P . striata P EH KRBT KGR EFE, ¥
IANHKGREKESZ_HHMITEHERE, L BB LRALRIE, #H KGR AEN G.
oxydans #1—HPI AL ELER, VLAY B A i — 5 I

& F X B

(119 3%, F # B, European Patent, 0278447, 1988.
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Study on the Purification of 2-Keto-L-gulonate Reductase and
Its Physical .Chemical and Enzymic Properties

Jiang Yuyang Guo Zhenyong Zhang Chenggang
( Institute of Applied Ecology, Academia Sinica, Shenyang 110015)

Abstract 2-Keto-L-gulonate reductase has been purified from the cell free extract of the mixed cul-
ture of Gluconobacter oxydans and Bacillus megaterium in the fermentation of L-sorbose. Its MW is
90kDa. Dynamic studies demonstrates that it is a typical Michaclis-Menten enzyme with K_ of 3.42
% 10~* mol for 2-keto-L-gulonic acid. Its optimal pH and temperature are 6.5 and 30C respective-
ly. The 2-keto-L-gulonate reductase is induced by neither L-sorbose nor 2-keto-L-gulonic acid, so that
it is conjectured a constitutive enzyme of gluconcbacter oxydans.

Key words L-ascorbic acid, L-sorbose, 2-keto-L-gulonic acid, 2-keto-gulonate reductase
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