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W OE HMRSERETEA SRR R RITE 2, 5DKG FEM [ 28 i FR pBLA 3%
B A EA S R FOR pBLS, 3R A B 69 B2 B LS pBLS SA B M A H S
®™ 2, 5-DKG BEROCER B SCBI2S @ i &R IE %S, £ SDS PAGE 4447 2, 5-DKG 3E &
B L3R TRIBREE, SR B 22%, R @AM, koM SR 1 R kY
BAARENE . A, SRS RO R T LK E SCBI2S H 1A — P E A

BEK 2-RERE LR

X8A 2,5 DKG TR, BN E, ik, 2 WAL RS
LS 1000-3061(199%) 02-0196-01

SES Q753

BAER CHENREER T —EEN, EUVUEH TR, SRR ES,

MHKPRIRE A

FEEFETHNRESIEERD. A TE, 25 S WEMREEERA, B8Rk
BEFERYRE ., 2,5DKC A FMECHHE RN ARER LR RS
WESESEER CAME 2. KLGMER TRE BN, RITERZR THRIFE 2, 5-DKG
AER I RETE SR, W EHATE Amp Ter EA 8 pKK388-1(Prac Z31F)
M Amp" FiIEB K pBL(PL B3I T), 4 FB3] pTrcll M pBLA, EXBHHENBEBTH
B, {H pTrcll EEEH A PIHEE R EAB S — 5 8 LK B ( Erwinia . sp)SCR125
FiE, HARBEE R, B TR E SCB125 XME T REUR, i — 5 2 pBL4 L 0
BRI pBLS HFA, SR KEREES, EARFNE AR, EXFEEY
R ERE TR, R EF T — SRR,

N NN
1 M#E %
1.1 E&RSHEKN
Strain and plasmid Genotype Source and reference
Strains
Erwinia . sp. (SCB 125) Amp' Our laboratory stock
E. cali DHSa (4] Our laboratory stock
Plasmids
PDR121 Amp', Surf Gift from prof Zhao Guoping
FPBL4 Amp*, 2, 5-DKG reductase [~ Our laboratory stock
PBLS Amp', Strf, 2, 5-DKG reductase 1™ This paper

Amp'{ Ampicillin resistent gene), Str"(Streptomycin resistent gene)

+ EREZHFEEWBME (No. 39770021),
Yis B 47 1998-03-30, £ [E H #7.1999-01-07,

© PERFRMEMHARAATIKSHEST http journals

im. ac. cn



2 3 RER LS. BT 2,5 DKG L IR A FH R K E PR RE 197

1.2 BN

1.2.1 FEFHE. LBIFFEE W41, FAHAMBEREMA 100g/mL Amp 3
50pg/mL Str,

1.2.2 EE5iEAH . BHE, TADNA EEH YT Promega 20 7], AR 142 Kit BT QIA-
GEN %7, NADPH ¥ § CALBIOCHEM % 7], 2-KDG, 5-KDG 4 Sigma 7= &, 2-KLG A\
IHAUEE HE & BB &, 2, 5-DKG NH BB R B &

1.3 H#&

1.3.1 DNAERMEHA. Bk DNA M2 Bmat kiR 8943, UM B b, DNA &8, Bk
B AT, BRI B Dk R S e AT . R (R ERCT R T By CaCl, BT
1.3.2 #EFERXEKENEFESES: B Su i 3ml LBRE, £ 30C HHIdXE,
TR EELL 2% R SomL & Su 8 LB #EM, £ 30T 3 2 ~6h 5, # B ¥ 2CiEFIE
Fe & F/ANET, B E Y R 2001/ min,

1.3.3 HA4FENE. EREHREKHE 10 {FEERK 600nm #il OD {&,

1.3.4 THERPIHBIREER ik (SDS-PAGE) /47 . &% C#R[3 ) 7 ik EfT, 4 3 ek
B 15%.,

1.3.5 2,5-DKGEFEMEERC. 2% 30 (3] 7E#T, BEs-0lk)e, #% 150D:
ImL B HHEHFBIFET 0. lmol/L Tris-Cl(pH7.0) 5, B HMABE B E, B 2, 5-DKG
#b, 2-KLG, 2-KDG, 5-KDG 3 Fi ABERIED, BHE LS 1 08N A TREEHTE.
1.3.6 FRBEMHTR. B EBIEFAS S LB #9ECICE SCB125(pBLS), #4H R /Y
B FREHERBIEH Su IAEH Sue ) LB PIE 0T HF, MBRRFHALHKEED
1073 ~10"7, B 100.L %A LB #i Str LB, 30T 3 FH R H .

1.3.7 EBHBAEBEREER Bk S a2 -FERELEBEENE. 5% UK
(617 81T

2 RE¥EFXR
2.1 pBLS FikRN AR FoaR i

H RN SCBI25 X & R % X A 8K, i L AP0 1
FRAGEERMEE, HILE Amp: 8 RE TR pBLY ¢ ¢
R RS LR R, LA e e © 2 SDKGRI ’
biid. pDR121 & Str', Al Hind D4 H 1T, [AI# pBL4 pBLS

WH Hindll Y177, #AN d ik MR BB, B T4 %
R Sut R B 544k pBL4 R, B R FR pBLS
(E 1), HE¥ Su FBIFEFE AT 2, 5-DKG L5 |
B F i, HERR L KB E DHSe, £33 H Amp fl

7500bps

Hind M
Str BB B L TR 8% 1L F, 17 MR AR 19 K B IR
DNA, iE EcoRI #1 Hind [l i k5087 B bk 40 10 (E 84 /5, B 1 R pBLS By R
B AW CaCl, ¥ pBLS B LEX LK SCB125, 7 Fig.1 Co‘nstruction of
S S PR LR plasmid pBLS
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2.2 2,5-DKG £ /EEE I EEERXKE
Ll oE. 37

BT 2,5-DKG i JRE [ ZEL T P,
RBhF ¥, [ A B pBLS BE#S Rk —
MREGEY CIER, M) 2, 5-DKG i#
FR IMELEAIRSEEBES T
. SDS-PAGE 4+ #r & Bl 42C % R 89 BX
XK SCB125(pBLS) S5t B A H, 7£
4D NE FHHABHRERW, HEEE

M2 EBCKER SCBI2S KiAk BEEH 22%, 37CF FERWBH (L

2,5-DKG i Ji &8 [ SDS-PAGE #+#¢ E2), #t—#H EFERK, ﬂiﬂﬁiﬂjﬁﬁ
Fig.2 SDS-PAGE of the 2, 5-DKG reductase T 2, 5-DKG R EE 1 RUAAE L XFF L.

expression in Erwinia sp. SCB125 WA EE ST, SRS 420 353810

1.Total protein of Erwinia containing pBLS after inducing at & j{ E{: ﬁ SCB125 (pBLS) 5 d ¥E j] m‘igu

e 0 L. R S 1.2,

after inducing at 30C ; 4. Total protein of Erwinia after in- >-DKG WAF AR OF, REM M F| B

ducing at 42°C . WIBgIS, L 2-KLG, 2-KDG, 5-KDG H &
WM R, RAFEHEDKT(RE 3). 37CHESMIENKFR S EEHEY,
2.3 ERERESMERXKHEENAHTE

EARNXEREREERBE N IOCER, LCHEIEHMEERERAH, XHEER

HAEKFEWI(2h, A 0.2)FFIIES, HERE RS ARIERERKM 15%, MAEE
HFEL. FBEERKPHI(4h, Awe® 0.7 EEIFE S K B wng 8/ h—2, kK
BEEFERG OB (RE4), HEBOREAHARYESBIIN 1/3. EEHE
TEME, 2CESEFRORCREEALEFERMEARTK ,

8 3.5
':‘ L 3 L2
o 6 e
£ B E 2.5 4
~ 2 Al
2; 4 3 X E b
§ 1.5
:? 2F 1
Z 0.5
ol ] el A %8 0 ! I
2,5DKG  2-KDG 2-KLG 5-KDG 0 2 4 6 8
t/h
3 L SCB12S ®iEM
2. 5-DKG KRR | K144 B4 HEAERKP2CESERMTET
t b K&EEkEm

Fig.3 Enzyme specific activity of the Fig.4 Influence of 427 induction to growth

2,5 DKG reductase 1 expression in of Erwinia sp. in logarithmic period
Erwinia sp. SCBI125 L2. Induce after culturing for 2 hours; L4. Induce after
L. Erwinia (pBLS); E. Erwinia ) culturing for 4 hours; L. Erwinia (pBLS), no induc-

ing; E. Erwinia, no inducing.

© PERFREMEMARAATIES%ESE http://journals. im. ac. cn



2 #7 BB B 2.5-DKG EEMERNEH TREPTHERE 199

B ARSI, Rl EM B E K A 42C &R 0.5h)FS A,
B ITCHEERE, BABREROCUEEKERNERN., SRERFEHRKEENT, BRE
WERAREE, 1A P B THIASRERARRRA SN,

2.4 FHERIREPIHBEN

FIE7E AR SR R E A WAL, %3 pBLS FUR A K OC K B i 4 f5 i 17 81
3%, B 30C HEFE 3h, H 42C S T 6h J5, I TE LB FRYRKSCER B R IFA pBLS BALA )
BRE 80% 24T, S HA B AR B B A M, #d SOS PAGE H 3k A1 Eg IF 404, 2, 5-
DKG [ 1 335 ACEZAET], 15 PA % BUR FEBX SCIC B SCB125 fRMEBEFI(WE 5).
2.5 - RARRERMNRE

GRS, B EFH T ERS A B R TR Eg s —E KT
NADPH TR, RS HE W AMELSE 2,5-DKG EEE | ¢ TRES, B RTEFREBH
BETRE—ERE L FH T EH KL 2, 5-DKG F 7 | LIE M. EEACK
B EEAE F BRI 2, S-DKG #BG A W fE A 2 2- B BB B 0 IR B, I SO IR IE, IO
WS A 2- B R T R, I R % — R, WL E &R K 2, 5-DKG,
2-KLG.2-KDG 5 — i BRES],

WEARSETE 10mg/mL AW B LICH SCB12S #MMBRHETE 1S% ETHREE
BEMEERE - B ik, 76 4°C . 30mA 18I T #1F 6h BHIKJ/G, ¥ BEFE 1mmol/L NADPH # 218
3min, RETBIBEEE 0. 1lmol/L 2, 5-DKG.2-KLG.2-KDG.5-KDG B 4K - £9 6min,
BN TFWE, Af BRI YR TER 2, 5-DKG.2-KLG.2-KDG K L, R (L8
M — % B Ay B0 R, TTRCLE R 5-KDG (I LR A (WA 6). A 2-KLG fEHN
M. 1Bk (5] & T EERSC R B SCB125(pBLS) 1% BE 1A 40 M 42 W 2-AR B RS 1T
ERRMHE, £ REAME, HETUBREELSEBMNFEERRETHY 1 2 FER
L R RS, 1 2

100

601
40 ® SuLB

= LB

0 1 t
0 3 6 9

t/h
B s Bk pBLS FEERSCIRE SCB12S
B E
Fig.5 The stability of plasmid pBLS in
Erwinia sp. SCB125
StrLB. Culture in LB containing
50pg/mL str: LB. Culture in LB

He 2MEREIREEFENRERN
5 T O B R VK T H e
Fig.6 2-keto reductase in native
gel activity stain
1. Native gel activity stain of Erwinia, 2-
KLG as substrate, 2. Coomasie brilliant

blue stain of the same gel
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3 i #®

pBLS RFER# N KAk pBL4 A EM £ @ BFM, & P BT T,
2,5-DKGEJFRE | ZERR U SCB12S IR B RKB THARL, HEAHTRENREE
H, AEREREREEOEG TR TARE. A —FHECEHATMFES T, £
HEATEENEEERBETL 2-KLGITT T RFMER, RAEENMHNE.

B TRAAREEFRSRENFAMNBEREKGES AN ER, FRKRER, 5
T4k, T E A B T8 TR A B R Y PR EL B i R A AR, XX SRE T b
W R E—E R, pBl4 EXBIF AT REN, REM Clts857 ERMH P. 53175
FEARRT 48, 30C £ K ek AT H R B8E K 1), (HR%E/S M pBLS EEX XK B
NFRAERGRFAR,2,5-DKG AHER 1 28 7T “#NEBEEE. BYRBITEENE
HFEM RN EE TEEERAI TS &, W R RaBE R RS, X FHEEN—
FAEMRY. BRERERBRAEHEKNRMST, £2,5-DKG #7885 [ FERXCIKE
FREREN RS, AERAMNTAESE AR E 2 KLG &G, ARMNESHTRH
Ehssm AR A S TFEER 2,5-DKGERE LN L& EXAMEATHES E 0
LH.

RREEEFEEMWENETEXRET -T2 MERELRE, tHT TRMNREHENL
BEMA+HERE S TTCEAMNZATEREEEAHATAHEBERE™ % 2-
KLGY!, it —1 - MERE T R KD 2, 5-DKC RRBRERE £, 88X
AREEFEITEENEFRYENE. BESE¥E Yum D. Y %M Brevibacterium ke-
tosoreductum ATCC21914 F AL 53— 2-MERBEL RS, B WM TS
U0 7E Acetobacter cerinus FRARGEERSHEXEATERIAEAMN 2-MER
L E R, % Erwinia herbicola *%ﬁm&%mﬂ[slc H 87 3 i11E 76 i B &8k X 1~ B,
Rt B2 RRBIHMNSENER, EAFAERGRERKEXEE, X HFEHERERIE
AXKEE,

Wil RSKRMPAR LEtit L EATARERFL T Atk F % pDRI2L B,

i1 B8:2,5-DKG: 2,5 - BE-D- M %8, 2KLG:2-BE L 4,
2-KDG:2-ME-D- W H I8 ; SHEDWHEEM
£ X X
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Expression of 2, 5-DKG Reductase I Gene from Corynebacterium in
Erwinia SCB125*

Chen Ceshi  Yin Guanglin
( Shanghai Research Center of Biotechnofogy, The Chinese Academy of Sciences, Shanghai 200233)

Abstract By an improved CaCl, method a derived plasmid, pBLS, containing 2, 5-DKG reductases
I gene from Corynebacterium sp. SCB3058 was introduced into strain of Erwinia sp. SCB125 with

efficiently producing 2, 5-DKG from glucose. With induction of temperature, the enzyme protein
was expressed in high level. The expressed recembinant protein accounted for 22 % of the total cell

protein and had high specific enzyme activity. At the same time, we found a 2-keto aldose reductase

with high activity by native gef activity stain. This work was the bases of constructing a recombinant

Erwinia which can produce 2-KLG directly from D-glucose by one-step fementation.

Key words 2, 5-DKG reductase I, Erwinia sp., Expression, 2-keto aldose reductase
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