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Studies on Purification and Characterization of 2, 5-DKG Reductase I from ER97 *
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Abstract: 2. 5-DRG reductase | was purified from cell-free extraets of a recombinant, ER97 by 2 procedure in-
volving ammonium suliate precipitation and successive column chromatography on DEAE-Sepharese CL-6K and
Pheny] Sepharose CL<4B with § fold purification, 27 % recovery and 3, 418 U/mg specific activity. The molecu-
lar weight of the enzime estimated by SDS-PAGE was 34k[). The isceleciric point was estimated to be 6.0 by
PAG-TEF. The optimum pH was 7. 0 and the optimum lemperature was about 40°C. The enzyme can catalyze the
sterevspecific NADPH-dependent reduction of 2. 5-DKG 10 2-KLG. The michaelis-menten constant { Km) for
2.5-DKG and NADPH were 0. 29 mmol/L and 14. 7 mmol/L respectively, The enzyme is specific for NADPH
and 2, 5-DKG, 1 mmol/L Cu’" or Zn®" could highly inhibited the enzyme activity. EDTA and B-Mercaptoetha-
nol huve no effect om the enzyme activity.
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A THRERTHEECREEE L KB ™4 2-KLC 895145 Miller 55 1987 £ &
M Corynebacterium sp. ATCC31090 £#i{LiSH]—-~ 2, 5-DKG i JE#E ', BifS Sonoyama %
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FE ( Corynebacterium sp. ) SCB3058 HHERREEFE ™ 2,5-DKC L EBHER ST .
H2,5-DKG FJ5i8 | £BAXBHEDT Pl B3H CHBSEBEEEROEH T E58
BLLTE NARE . RT4EBURL pBLS T A BESSFI| A& B #1™ 2, 5-DKG BIB% CIC I SCB125
H, MREIh TR ERY7, B REEEAS, L5-DKC AR I B TaXE
B, BIRE ERYT B3R5, RAT3T 2, 5-DKC i IE R 17 T 40 B 4k itk — 4 i
R .

1 #R57E%

L1 &

BRICECTA SCB125 #ERARAT BT SCB30S8 AR {17, ERY? (Awp Su') K4
H 4] Bk pBLS RIRKICIK & SCBI25 iA SRR HHE,
1.2 Exg

FEERE LB, WHAEY. HPEFE (100 ml) . HEE2e, Bk 1, B
BE$3 0.5 g, NaCl 1 g, pH7.0, 8 BE:XH 30 min, fiif Str 50pg/mL. HEEEFEREEAID
Sir5b, B SRFIEERAR.
1.3 &x

DEAE-Sepharose CL-6B i Phenyl Sepharose CL4B 4 fiE % Pharmacia 73] 755, %t
FARMEERA Bio-Rad 2775, B4 TEHRERE A LEMEREREYREA LT E
. NADPH 5 8 Boehinger 24 5], 2-FR-D-# &858 (2-KDG), 5-FE-D-H &
(5-KDG) ¥ Sigma P55, 2-KLG 12, 5-DKC h A Ci = &6,
1.4 Fk
1.4.1 ER97 /=2, 5-DKG &L 58 [ 15544 M—HEEBEARTEREN, & 500
mL = A MHE 80 mL, 28, 220 v/min (FER) HFHF10h, U5 %EHPEI S L
KEERFREN S L B. Braun HEEEH D, 280, 200 r/min, pH7. 0 #3£8 h f5, FiB
FA2CHEFRFHER2h, WEFHK.
L4.2 RFEIBERERGEKSHT . SDS-PAGE 25 5T HELRIERHET, S BKE
FE 15 % . %FeE B4EfIK £% Bio-Rad Mini-IEF ({8045, Bi% OMais R250 v, 544
L4.3 2,5-DKG i )SMEEMIE . 7230°C, 100 wl §§8NE] 2. 7 mL 0. { mol/L Tris-Cl
(pH 7.0) *F, 00 100uL HEEH 3 ~5 mmol/L #1 NADPH % F 100,L 514 B4 2, 5-
OKG, ME A BVEfL, BEIEALE L nin WA, FTRER Y., BERERSHER
NADPH ®IE24E, tREED . BB LEA (U) XN F988E41 pmol NADPH
BT ite O B &
1.4.4 FAMBMES: KA Bradlord 1,
L4.5 BHERL Y45 #: 100 mmo/L Bis-Tris-Cl pH 7.0, 3.3 mmol/L 2, 5-DKG, 1.4
mmol/E. NADPH {& Z il AZBBGHE 100l ( SEHEX32U) B0 5 ml, 30CHS
12 h, MEWRIFE 'R, BEN. 8. W6 B8, K=280.6.2.12 (v/v),
AHF B EF): AM0.93 g, X _FHE 1.66 g 7 T 100 mL /K0 HEI E T 8. HPLC!™
R4 28 R 8% 2 RIEDEE 5 5 E 5 40 mmol/L 2, 5-DKG, 25 mmol/L NADPH
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& FZ I ABER 100pL, 30T 12 h, W fH Bio-Rad Aminex A27 BIHSHETEH (4.6
mm x 250 mm ), 45C, REHFHHF0. | mol/L HEEL (pH3.2), #i# 1.0 mL/min, RI
K fings .
1.4.6 FERI4Y B S54ifk: £ 8 Sonoyama'® B EE/E T #88, Buffer A; 0.1 mol/L Tris-
HC1 (pH 7.0), Buffer B: 0.01 mol/L Tris-HCI (pH 7.0) . Fi#& £ B 4°C EHBIE
M7,

TR AR & ABEE 4, 600 o/min, B0 30 min [SHEH{A 8. 84 ¢. I Buff-
er A ZRBIFET T 45 ml (K5, AHAEE 2 A vkia T RS YEREEE 20 min, [EIFG240.5
min, 15,000 o/wmin, #0030 min, ERARFNE MEARKREE, FREERENTS
MIFR R # o

B RIVE (KEFHIT) . BEE (NH,),S0, THIHBRERME. & oCat
(NH,),SO, MR EHB—E 28 (NH,), SO, mMAEHMMAEE, SmEERi30 %,
#E 30 ~ 60 min f5 15,000 r/min, B0 30 min, AWM LEH, BMA—TEH
(NH,),S0, A FIE AT 60% , #F% 30 ~60 min jF 15,000 r/min, .0 30 min, W&
FLIEHEH T Buffer A o, HHE T4 %t 2 L Buffer B #7178, # 2 L Hf
Buffer B & #E 7 4E

DEAE Sepharose CL-6B & J2#7: EW /G5 F DEAE Sepharose CL-6B # (20 em
x 3emLd ) BH, JCF Buffer BYEE EL#, B Buffer B 5% 0.4 mol/L NaCl f
Buffer B BrEg#h G, TRECK I Ay, WEARBEMNAH TSI ERE.

Phenyl Sepharose CL4B #:/Z247: HHEEHS P A (NH,),S0,, {HAEEL 30 %,
B E T Phenyl Sepharose CL4B 4 (15em x 0.6 em 1. d. ), L {NH,),SO, i F0 3 &
30 % 19 Buffer B 3t B T&. AN (NIL,),S0, 515 % 30 % & Buffer B 11 Buffer B
2 DA B TR R B

2 ZREE

2.1 mefvaEdy
FtR EROT () LA fi 48 OB T G RR B LI . B T M. BUK B ST
2,5-DKG &g | REEAT T4lifl, SEEHEIERE L fIE 2,

0.3 14.000
40,000 - O-TI:
0.8 3.000
30,000 T 05 =
35 120,000 ;_: § g'; -000 %:
10,000 & 02 1.600
0.1f
0 0 o L - 0
3 ) 20 40 60
EATRRE ¥ EHWEER
1 DEAE - Sepharose CL - 6B [2# i ¥ 2 Phenol — Sepharose CL - 4B FE 78
4= Oy, —— FlkE. —— BiE —— 0Dy, , & RS, —o- Bi%
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1 2 3 4 DEAE-Sepharose CL-6B 25 32— bR
T B kATAZKEN, 7EH 0.35 mol/L NaCl )
Kb | Buffer B 3BT, A EEMEE T,

HAME & 0. 15 ~0. 25 mol/L NaCl #) Buffer B
WARES, B AMHRIEREDBE, HER YRR
XERETE SRR 2-MEREL R,
BB S & 51720 U/mg R FH 3,
418 U/mg, @b THAS £, BRER 27 %,
it SDS RSB BER R Ik 47, (2B
—&H (BE3),

43

31

- . i 2.2 EMEERER
2.2.1 4F&: fF25DKCAEMT R
B3 SDS B P BB e vk A b7 — AR, SDS-PAGE S5 R4,

1 B[4y Tt Marker, 2 Phenyl — Sepharose CL-4B 247

RIS 3 DEAE-Sepharose CL6B EHTE 415 REMSTFREERD, WEX8STEN
By, 4 BHH 34,000 kD, SEGE{HARST. (E3)
2.2.2 FHA: ARNABREFERES

W, MRIES SRR O WS S RC0Y 6.0,
2.2.3 BodpH: HERBAAAE, BUERBAZRN pH, BIELE pH 5.5 ~9.0 Zf
WP ARG, RRZROBGERM pH 5 7.0 (EH4),
2.2.4 BOEHAE. 7808 pH ZErbiith, 452 % 20C ~S5SCARRE TR
2, 5-DKG (IS5 1, BRI B E B IREE # 40C (A 5), E30C ~ 45T RN
i, SSCELMARIE S, MAeICRENTHGBIEXHE TR,

1,300 1.500
?l.’l —
@ 1,200 ] i
s £ 1.000
!';E 1,100 =
#
ke 2 Soof
@ 1000 5
m ! 0 1 1 1 1 1 L
3 6 7 8 9 10 15 20 25 30 35 40 45 50 35 60
pH C
B4 2, 5-DKG reductase | fyfi% PH ES 2, 5-DKG reductase I (95 B

2.2.5 KE¥ERKmf{E: LVXV/ [S] A, L\ NADPH X %i88, ¥ 2, 5-DKG i&JR
3 2-KLG, 2, 5-DKG ¥ &% 3.3 mmol/L B #1783 NADPH £ Km {2 0.29 mmol/L,
NADPH ¥ 3% 3. 3 mmol/L B {48 %t 2, 5-DKG JEPIi) Km {2 14. 7 mmol/L ( ElEE) .
2.2.6 BHERMEYAE: LBRAE ALBE TR, FMEHXBEARE, SR
RAEME:, LRAT 2-KLC HBHRH - BRA MBI GRIE, {82, 5-DKC i EH
BEORBKRE, SEmE (Eg), WAL 2, 5-DKG 7R | FFELT 2,5-
DKG BB, =4 T4 2-KLG, HRMHITHATSE, HPLC 244 B/R LA 7E 2-KLG
B S A SE RS B B0 B, TR FE 2-KDG Rt dh B SE Fir b [ o B o B, R
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AERAE, BHE—S SRR YR 2KLG, R 2-KDG. #{kR a4 ik
T,

2.2.7 IRMRERYE: LAERAIRE 2,5-DKG iR, BN S EE . 2-KLG.
2-KDG . 5-KDG R HEIRIE 1, 45 RFH . &M 2, 5-DKC FREMEERES,
XT S-REALREE . 2-KIG HRMEALLIETE 51, X 2-KDG, 5-KDG £ [FLRE SR

2.2.8 JURHL BT 2, 5-DKG B 58 | (R0 . S22 H 1 mmol/L Cu?* | Zn®* B F5F
HEBA RIS, TR EIE R4 20 %A9i%E H. Mgt Ca* . Mn®* . EDTA FI
B O B R R AR S,

2.3 itig

AL IEAKRHR THRIE 2, 5-DKGC #FIRE | MR LG M &R T & AR
IR EMIET, H A SHB25-DKC R ERM 1 £ H@EHK EUERTHAR
BARES R FBAITT &Rl E5E TR A9 e, 2,5-DKG 84 £ 55840 1, 2-
KLG, RIRERIZETF XR8P E IR, ORI R R4 iRy
2.KLG #%, 2, 5-DKG WiZFT LI 72 HARERMRE2-KIG, WEMEZ
s LFETE 2, 5-DKG,

TEHEAT R R S PRy 43 aat, 2-KLG, 2KDG, 2,5-DKG 51 5-KDG SR BB+ 4
S, ENZEMEMEREDS, BRENNERIELSEE, C2REa 0
BOULFE T A HPLC /TR Forr X 20744, 40 Bio-Rad 4% &1 Aminex A27 -
A29. HPX-87, Shodex ZyaEJfY) KC-811 4, Hirb Aminex A27 ~ A29 BJ4380 RIEH L4k
MG ", ZERNTOTAEPRA T Aminex A27, HPLC 437 RS X H AT 40 57
BTN REMAYETALLE, HEEKMGRS, EEANEXREZHNBHNE
Ez—om%%ﬁﬁﬂ;%ﬁ%ﬁﬁz%%ﬂwcm)m%#ﬁﬂ%mﬁ&,ﬁﬁﬁ
=

BHift & REAFLRELATEEMEHFY, B F. FA4F%AB IS5 T4
FRAEF e LA T LI T BB, RS,

B8 X 3
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