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BRAE 2, s-—ME-D-AEER
R I EREAMITEPHNEESRIE

(YEHEERESBETRER DL L 200233)

W E AERE (Corynebacterium sp. SCB3058) ¥ & @B FIF A 2, 5-ZHE-D-#
EMEER (2, 5 DKG)iE FR, T2 G BLR E R PCREEAR, DU H 4l DNA H8R. § M8 E&H
2., 5-DKGH EUE | 3 B 10 F B, & 1) 7% 8] PGEMAZE(+) 3§ fh K i ¥ B DHS«. fiie 43 BIH
W FEE pGEMSI3. FERISHTRM, H B4R 1107op, &H —4~ 834bp i T8 B AR, 65
el 078 MERAMAROS TRYMDHES. HENBHOREFNHTRERESR,
R B FHE R pBL LS RIFR pBL4, ELBE RS, 2 SDS-PAGEAH TR EH
BEEE ALBEREESN 20%, FERBNBEOEERROMEN. HENEREETHE
ENBULHANEE SR ERER CHH 2-WB- LT RMITT T £,

@A 2,5-DKGEFEM I BRITHE. PCR, W&, Rk

SAE Q554

2, - RREL-D-# & B R (I 2, 5-DKG) i [F K5 B 65 3 1R P S0 4k 45 = ik IR
2,5-DKGH C-SHIM%, A M AR CEEH & 2-ME-L- 5 M (W 2-KLG). €
ERAETIIAARMAER EOMENESMNASREERIFERTD
(Corynebacterium sp)V. TEX B HE R B P BB IF A AALIG BB 4 2, 5-DKGH: 58§, &1
ST RAELER N FEA LB B KR,

HRATE SCBI058 B R AL R T £ % 59 i 14 51 50 — Bk IE 1 BRI Bk, E 2240
i R T M A B Bk R A 2-KLGHI BT 52, M E W LK UKW (Erwinia sp.)
SCB125 & R4 M EE M [F4k 2. 5-DKG. B B R #48 2, 5-DKG #F 5 % 2-KLG. #l
FIE DNA $# A, IEERFFE R 2, S-DKGE R AR KR ATIR X KE S, 98—
AERIRE BLHEEE P28~ % 2-KLG,

Anderson ZA B A RABRER XEN TERI B ABRFERZER T -1
2, -DKGEEMEE, FHHBTARSESAEER>E -KIGHER TREKRXK
B KES—4 2, 5-DKGE R R E B Hardy 5 A XM EAERITERES
7O, TR PCR ITIET0E 2, S-DKGIE R R E M & L, x THENAESEAER
REEA -KLGHEE TREEX FENRREZES EE AR LRE.

* ATHAAREEART LR AT SESNEN THARRELERETE.
W A8 1997-07-14
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1 Ay
1.1 EERHER

#AR¥T 8 (Corynebacterium sp.)SCB3058 MEX XK 8 (Erwinia sp.)SCB125 i A 5058
EFREMERD. £ coli DHSaM pBL X BB IEKH AT R EHE. pGEMIZI(+ ) K
Promega 2 7] 7= .
1.2 EHE

BPY S B THRITEIS#, LBEFEYRARGHERABAL, AiTRESE
IOA 100ug / ml ¥ EFHEE (Amp).
1.3 EEEA

PCR 5|9y et ' W #H 2 B M Y1 E LB 52 A& . Taq DNA Polymerase. Fi 5 W1 B &
E M., PCR AL XA & % Promega 23 I = 5. B M8 K24 Merck 2 7 7= 5. RNase
AREXREY TRAF G, BEWN Serva2 8™ 5. 123bp Ladder Marker ¥ Life
Technologies 2 7] 7 . NADPH # B Boehringer 2% 7], 2, S-DKGM i 8588 & B ) &0 fF
B 2 1R 78 2 2 40 4 4,
1.4 RBAHHE 2, 5-DKGIEREBIN AL

SRR (2] 31T,
1.5 BR{FTEERSA DNA RN A %

% 300 (7] 9F we hn B .
L6 SI¥MEHS PCR ¥ i#

IR [(4)RE 1 2, 5-DKGE MR H 4 F R, il PC / GENE # {4 PCR 3| 4i%
TR, @it T PCR MG Y, &R TE 5 5% 00 b K650 47 4 AR 5 a5 1] LA 8 3
frrake.

S W4, ¥ TCTGAATTCGCGCCTACCCTGGAAGACATGACAG 37

EcoRI1

3 %54 5 TCTAAGCTTATCCTCGAAGCTCTCCCGTGCCATC ¥
HindIIl

SWMETEY. 5 CGCCTACCCTGGAATTCATGACAG 3

EcoRI

LU RAT N 2 4 DNA J9#4%, 7€ 50ul PCR R IB A& 10 X Buffer(Mg? * free)
Sul, Smol / L dNTP 2pl, 20pmol / pl5]| ¥4 2u1, 48 1put, Taqg DNA Polymerase 0.5pul,
REFTEMA 25mmol / L MgCLAHM%EE T, AEEAREE Sopl, BFEEK.95CTH
¥ 1 min; 50CEHE | min; 72C#4$ 3 mins 35 MEF, 72C 10 minfi =Y EH=4,
REYI Syl SRAR R SR L ik A M. 138 7138 53 Wizard PCR 2] i i 0] & ik,
1.7 PCRY WM ZESEE"

PCRY" W ai{b)5. A EcoRIF HindIIl 8841, 52 (51 2L B pGEM3ZE( + )&, 38
i W B B AE A R/ i SR O R PR B 9K, BT BB pGEMS 13 it BT it %
SE o B AT B 2 4 A
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1.8 FHSH

R A Sanger R EAKHFA L, MFRATOCBABSINAE.
19 KB EEEDH
190 FHERKME. B EcoRI A HindIlI M B4 5 4 Fik pGEMR13 EHIF 2, 5-DKGIE
R TREA R B, IEAT R ER K pBL _E# EcoRI il HindIII £7 & [a] , %4 3% 8 =ty 4k
KBATH DHSe, ZEAmpLB P EMABRREARSRIE MWL E, &S ¥ pBlA.
192 2,5 DKGRJEBS | EHRIE: #EBF pBL4 [ DHSa @M T AmpLB HUALE 35 &
P, 30T LR, KH L 1% HE M HEE AmpLB ¥ & 1, 30CHF 3~4 h(4,,404), #
BE 42C HFHEEIF 4N
1.9.3 SDS-PAGEA#". B Iml M B0 UEE &, BT sopllsK, MEAE 2 x
LR, Z 10 min, B0 5B % 4T SDS-PAGE (4 858 10%) 4 #r. L DL
ERERSOS6, KERARNERAF SR,
194 2,5 DKGEEMILBERE LY. FOEREMHE A Bul A 0.lmol /L
Tris—Cl(pH7.0) ¥t 3, ERF T —E B/ Buf AP, A RBRRN, BOoB EHHER
WE RSB, 1630C, 100p158 ¥ 2.7m) Buf AW, I 100p1%K B h 3~ 5mmol / L
®) NADPH ¥ ¥ & 100 ulid BJE Y 2, 5-DKG, WM& 4, ME 4, RBIRE o &R R
NADPH ¥ B4, iH R B IE 0. 8815 140 (U) 2 A B2 B H 4L 1umol NADPH fF &%
WME. EORERRAE MR ERERUFNFAES virERNEY, HEMO IS,

2 #X
2.1 2,5-DKGIERBHEER it

BRITHLE N2, S-DKGHE £ G, B OB A HE, SMBEIiEnEN
iR EDE MR, ®ERA 2, 5-DKGEERE /1, BEH £ SDS-PAGESH, EFANMEE
&4 FR N 34kD A 27D,
22 #EHET PCR #iY

EXCRBHREK DNA REUHE, Z£th Az m g fa,0k DNA BBy B
3. xR BB AR B DNA L3k 48 W (0.4% Agarose). JFMIE B DNA 4 F &
23kb EH.

ELEEARAT I SCB3058 £ HH DNA A8, 17 i M40 I B2 & 4 54T PCR I
M. P L S% BB ERRE IR &, KD 1.1kb, K/ STMESES—
B NTEEPCRREMPTYRETER, AP0 8IL RN E#4T T 89583,
BamHI. Xhol W I IHL A S SHEEHEFTS.
13 e EES S

HAEHMPCREMBFYAERBH NN DEE RS RS A B RN
pGEMAZf( + ) & mRE( & LMY 12 AR EcoRI 1 Hindlll, ¥ /=€ M BB Z &k L, 7
EBBEANHAFR. ¥AMNESTREM EcoRl, HindIII fIE H A 58 U117 178914
BE.

HE AT 4 FOBL pGEMS 13 XUEE DNA AR, X H M13 EREB 5 W S ES R
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SR L WA TFF, PEESRA Sall PsI TRESHTF, ZRLFNE5REY
2, 5-DKGHE 7 B T2k 55 )7 5 2647 Ho 4 B A [8] A TTAEBH PCR 7 i W2 B i A 2, (1
RAEZAGFGEX 34 UE GAAR A TMAURCHAR TATM SR THEIANEMER,

24 REREMHKBANEXBITERHREST

# 2, S-DKGA J788 1 2 B H # M EcoRI AT HindIIT £ &5 ST RE B S5 d% %35 8.4k pBL P,
FR R R BG5S 23T 8E, B R X BITE R AR pBL1028, £3i3 SDS-PAGE
SRR ERRA XL, #MYpBL LM SDFEISEEEBFATGZRIER KK
(26bp), K AW B HE, BMARTHN S HWEXSY, & ATGHAETHEMRK
2, WEHE -1 EcoRIBUINME, FASRIEL T A BB TERITSE
2, 5-DKGEJ5RE T 3£ H FR A 5 S F 5, £ ARB8EK pBL LW PI B3 F.SDF
IR EARE, SDFII 5 ATG BB HH T 2 HIMBEAS 5 8bp, £ IT SCHR#H 69 & 1
Bl M KT R GRE R A pBLA(H 1).

BHEARIEE pBL4 WA HITHE DHSe 258 2CHESD, =T B (34 FE
pBLphod ") FT B A YA B R E ™Y, £ SDS—PAGE ER L TR B E X =Y &4, M
/o TRAN KD, GHERHTE B KEOHEREW. FXMEAE A KRS

EAM 20%(H 2).
ERIEINE FEMERIEXRBITETYN 2.5-DKGAER 15/, EE X EE
8 2, S-DKGIE RS 1 R RE AP 2E5E v, 58 T 1660U / mg, BB £ R A B 44k

D

EcoRI 2, 5-DKC reductase |

I——-—O

¢ < (,m) >
CltsB56m
2,5 DKGRI
pBLA
5500bps

amp

SD 3

2 2,5-DKG RS 1 B BHTHE 34D EH

1 pBL4 ¥EEF 2, 5-DKGIRIEE 1 £H FER G E P F|IEM SDS-PAGE 4+ Hr
N-S RS BB FER Fig.2 SDS-PAGE of the 2,5-DKG reductase [ gene
Fig.1 Physical map of pBL4 and N-terminal partial coded 34kD protein expression in E. coli
nucleic acid sequence of the M: Molecular weight standard
2,5-DKG reductase I gene A. DH5a (pBLA) induced at 42T for 4k

B. DH5a (pBLphod) induced at 42C for 4 h.

* BB A pBLEK, EFETER LT M8 B8 19 pBLphoafk Jaxf M8,
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TR BEM KIS 30U/ mgPRE T 550 %, ERARKNEEESRE, RRLCTET
HEENBELE ARANHEL FEFET IO D, EHRTERILIEIMITCES
R ERKAF.

3 it

75 8 4R FF B SCB3058 AL Th Bz ) T 4 % 8 55 K & B A R A v 42 BT ML A8 B
3, S-DKGiE RS 2R |, RATH 470 ME 2, S-DKGHE R R 1 £, B K E ILREY, #
FPCREARY WM. S APCRYV M ERERFEERMA DA BE BRITHE
SCB3058 HEM DNA 1 G + C% S B &S 71%. 8 00 45 ¥ H =4 B A ) AL
B4, X4 PCRY HEMBEFIHHHRT - EHE, RN BRIEEE, & fl, SR8 FRE
R R 2 £ 5 i &S PCR KRR R &A™, By T 2, 5-DKGE M 1
EH. FRERH PCREIYHSIA S BN, SV M- WEmRE T2 E.

2.5-DKGEJE# 1 B —1H 278 MEEBARMNESD, HERRBIXK 834bp, X
HEmE Rt SR T EAS 1450 S 45 RN EERER, X0l fER B A 240
Hi R RATAE, (HIL AT i T/ Taqg DNA BAMEZ 3 E 5 RILEH, £ PCRY ¥
h R AMS R, RESHEHRARBENEIEHEW T XAHN @ ERTHEH B
B3 ML PR B B R R,

NEZEEGETEABITESER. AR EENEEENES, XBREFGENR
KE G S E AL A B R AB BRI AT, RENE S ERTTBY. RERKpBLE
6 0 A BE 3B 5 £ 1R I U Clis857m 1. PLS 3 T AL & B SD FFI £ sl
245, pBLA By SD R FIR t B ATG ZAIFER Y 8bp. XL ERAHERS
EWEERENMENMEE. B F.SDEF.SDFFISEHEB FZRNERFHER
MEEH, LR SDFASREEEFZANESHIASERERRER, HTX
BHEGRSBEEEN, ML EARKEBRAREEHEME SN, 2, S-DKGE il 1 XK
FESEY FESNBEARBAEAR,. 4 TFTHXEE M8 IN®BREHED
FHHiBRNAEENSFHEAN, EEXHMERERERN. LCHRIHKERE>Y
BEERTES & RETHITREEQTHRELER MM, 30CEKLEEDIHENR
AT, WA Clts857 ERME Pl B FHFAR TR, A RINHEEER
BT E B R 4 L BV Bk K B SCB125 IE # K BEIR B #8 F 30T, R
7, S-DKGiE B 7E K SCEE 8 SCB125 Pl A A B K. ARG AF Bm, X
F HE A iE B R _

ABHERENRBMERESREA, ARERANE MM AT 4%, T &R
Wi ik b B B, SR AT LU E i LGRS . 2, 5-DKGIE R 8E 1 3 #i 672 K B #F 8 DHSo
FERARES TRERSHRN TS ERCRETRIREELEE, HiT#ER
#F3 SCB3058 F 2, 5-DKGE 5l I REM RS XA BERE P,

Wi AT /EAMGEEFBE N R E R E MG TRA R, B8 R IR AR E
5B B4 LA, v, SR8 F R R G SC 0 I B R BT 2. S-DKGIE RS 4. ¥
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440 g * # ¥ i# 8%
FUSr AT R E R B Y BT BT Beckman Y AR T2 28, T — 3T,
B & X [ 4
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CLONING AND EXPRESSION IN E. COLI
OF 2,5-DKG REDUCTASE I FROM CORYNEBACTERIUM

Chen Ceshi  Yin Guanglin
(Stanghai Research Centre of Biotechnology, Chinese Academy of Sciences, Shanghai 200233)

Abstract Two different 2,5DKG reductases was purified from Corynebacterium sp.
SCB3058, then its genomic DNA was used as template, a segment containing 2,5-DKG
reductase I was amplified by PCR and cloned into pGEM3zf(+) to obtain the
recombinant plasmid pGEMS13. The sequence analysis showed that the cloned segment
was 1107bp in length, contained a single open reading frame of 834 nucleotides,
which encoded a 34kD protein consisted of 278 amino acids. After the primary
control sequence was deleted, the expression vector pBL4 was constructed by plasmid
PBL. With induction of temperature, a 34kD protein was specifically expressed in E.
coli DH5  in high level. The expressed recombinant protein accounted for 20% of
the total cell protein and had high specific enzyme activity. In spite of 30T, 37C or
42C  induction, the specific activity of enzyme was almost the same level. These
results indicate that most of the recombinant protein induced at 42C was existed with
inclusion bodies. This work was the bases of constructing a recombinant Erwinia
which can produce 2-KLG directly from D-glucose by one-step fermentation.

Key words 2.5-DKG reductase I, Corynebacterium, PCR, Cloring, Expression
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