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B OE SAEREEREMESFESHERRA TR BRATH KRTEE .
MAE AL DNA RS FEEHAE N CCRMY B H 1-#EH BER SEE RN (muD)
A 6-BERE LA S B 2 B (queD) . ¥ 14 B S HE & 4K pBluescript SK & KS LU . 58
B TEFAEEDNA I FEFSN . FRRES R0 B TRE mt 1D BHR R 98
MEBTHGCABRT GCT 24 REFRASHBENBERR —2; WEEH guD &
FE Bk 3 WAL T REC A EHEFF S CRBE—H. SREAEMEHEN L
BIFHENERARENHNRZE, . FAMN -B B Y B0 280 o-BERE LS A Ik = /5 5
SEETREES 24. 79% 1 29. 38%,

X 1-BEALH IR EEEE R (mdD), 6-BF B LU BLEE IR E B E (quiD) B S8 B
Rk KBETHE

K W FF B X R R B SR B AR L A AT B 55— J2 O AR 1 0 R
BEAL » o (LT W B AR B T B AR M R B MK R (PTS) R B B M O
RS (L W RE A A o ) P 6- B B SR, MR L AU TR IR I L R SE . P X T
A SRR B T T B o fk DNA &M ERSRATF O BSRHAT . LRE
BATFL R, EXHTES . BEH BB S (E.C. 1. 1. 1. 17)% 6-BiAg 1%
RSB (E. C. 1. 1. 1. 140043 31 5 B H B R i B mgt 4k A 8. BoR & U K it
BB EERAEEE mID) AN, EARASHERA ST HBEM -8
BERABMOEERET &P BH BRI AP, TSR R I T B
Ff R4, R i, 4 B8 A0 2K B B S R 2 1B (Y T L R MM A e (L, R L TR de e
FE AN 4 PR B M2, T B T SRR S A e R M R ER M
R XRE KRR B B AR R (mD) A 6-BERE AL R B
(gutD)BYSERER 2 IF P40 97 . 3 H R IB A BB KR B mAER. XHFA
BRIWAEEEESHYE NGO ER A EREIT T T2,

1 MEEF®

11 ERS5HEN
KEBFFE K12 B8k (BR141) 24 melD R gueD 35 KRR F. K B DHSe,
JM 107 B Br o S0 KR et 3 40 JFURE 1) 2 OB o SERE R T 34408 pBluescript KS 2 SK. # X

TEBERERESISIRZTE.
AT 1993 48 11 A 17 BikH(,
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FiA Pk pBV 220 (£ Rk pBV 221 BPEBI EX B ERREXT RFEZ B
REE.,
1.2 &kt

& FRER 1 B8 » TagDNA B 58, TADNA E#EM S W E Promega A A H 4 A,
T7DNA B & B FF 512 757 &1 Base Master DNA FEF| 4 Hrid & B Pharmacia 2%
. a-%S-dATP.a-*P-dATP,o-*P- dCTP 4 NEN /#% . PCR 5|48 o [ B BN A 4
HRFERES R,

1.3 ERNERASELES DNA BYIRE

Fi Bochner HRIE 3 £ % 2 M AR HEBHRA T L EBHR A THIFTE. PokiER
HPR EOGEE. EFHT LB, RS0 EEE. BiER TE BEUE . FE
B E lpg/ml, 37 CHEHE 30 4+ 8. BRI SDS F 1. 2%, 37'C AL B 30 4354 . RIS Wi iE . TE
ULIE Bl 40 B B f i DNA.,

1.4 BHERE PCR SHITE
 HRIEBRHA md RYUFFEFCM mdD FEEMBIEFRT R milD #H PCR ¥
W A3

5' 4 51% . 5’ AGGATCCATGAAAGCATTACATTTTGGCG 3

¥ 5 TGTCGACATTATTGCATTGCTTTATAAGC 3

HRHE SCHR(BIR i1 qutD E[E PCR 438 R B &9 PIA~5 14 «

5" 514 5 AGGATCCATGAATCAGGTTGCCGTTGT 3

3T 5 TGTCGACGGAAGTCCTGTATGCCTG 3 _

HTEFH— SR TREGRE, ERFE S e 5519 35 WaHUIIAT
BamH1 1 Sall BR ] B 07 51 :

IS B A ek DNAL 95 CIRAEYE 5 4r 4 U , FI4E PCR @9 #IAR . A EEE W
PCR & [ #4725 :94°C 30 #5,58°C 30 #+,72°C 90 ¥, 965 30 A #3.PCR P 2508
WLk 2 LU , P 3L B F) pBluescript KS o SK #{&#) EcoRV i, & IPTG i
X-gal EF LB i L. DG EATE.

1.5 DNA F3|24R

HRIE melD PR gutD H By L i g 100 o 0 S %wﬁiﬁiﬁ%ﬁsﬂ:%x?
DNA 1T RUGE T E 7 2 I 52 .
1.6 XBpHERELSN

 medD BEFHE gueD BEHEH MR DHSe FfT LB T, 30CHERIH.

WHY KR E ODwofl 27 0.5, FHRE 42°CHFH 3—4 DL B OWIKRI&, A 4E

SR HE (SBYRIE , 100 C AR HE 3—4 45l F SDS-JE PR B e 5 X o1 9K (SDS-PAGE) 43 35,
UEBEMREFY . HETHEERE HEANRERFFNER.

2 £R5i®

21 BEBSK.ZENLETNE
SHERHBRERAFMURNBERU TR EREHE5F T BRERURED
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Bochner $&R ¥R E= - S GRE. L
Kk DNA HR, B it 0 R R &
{317 PCR 3746 . 0. 8 %6 B I H dRE e sh vk 4
Fr#m . A muD R E A3 445 ¥ H DNA
BB 1. 15kb L 1B); A gueD EE P
A 5145 3 i DNA f Brik £y 0. 88kb (LI
1A) X P DNA FEBM X534
WP TRAAEEE —. B 1. 15kb FEF
338 A\ Bl pBluescript SK #J EcoRV {i 5,3k
BE A FM pMTD, ¥ 0. 88kb 1 Fr Bt F
3% 4 5 pBluescript KS #J EcoRV 74,7k
BEAF K pGUD. X pMTD M pGUD #17 B
P 4 BB I 40 47, mtl D B B 0 gueD ZEER A 1 mtlD 78 gutD % [E PCR =48y ik &

‘:Fﬂ’{]fﬁ}\jj'rﬂﬁmﬁigﬁﬂ@ 2 Bk, Fig. 1 - Electrophoresis of_PCR products from
e . . t1D and gutD
j‘g T 'i%'ﬂ-E nltl[), E Iﬂ [?ﬁﬂé}ﬁ%% &m ‘d,f_!;;llkb laﬂddeEUmUleg;z;:'ssrandards
jf]l% yFIFAEM A Kpnl #1 Sphl {7 & . #l N b, PCR product of gutD gene
% milD I F B S A Sl (L 2) . 3% PO of meil gene
Baml ] Ken 1 Hinc §  Sph I Sal 1
{Sac 1 --> EcoR D)1 - L 1 A P Hind [ -->Kpn I}
— = : " )
. pPMTD
BamH 1 BatE I : Sal |
{S8ac 1 <-- EeoR It e !(Hind [ <-~Kpn 1)
R — — ]
pGUD

- E2 EERE pMTD 1 pCUD & Hl ¥ Hes
Fig. 2 Sequencing strategies of recombinant plasmids pMTD and pGUD

The polylinker sites of the vectors are shown in the parenthesis

* T DNA P47 o mtlD B 75100 5 3 00 - 26 B P B i (X 40 4 1146bp 475
382 M EAEM ., SEIMEE melD B E AR T FI O REEHE mtD EEBEF
FUPHEAT Hot, SR AR WA SRR melD 3608 /5515 B SMIGE ) melD 2 4 5 IE P 5
A —F, (U5 96 LMBFH GCAERT GOT, HAMEEEMAE, B, ATIE#—
HIE T FF 8 A miD 2E 5 E RN ERE. |

FI 5 gutD 3 [H Y ERH) BstE TG0 B2 P A W3k (LI 2), TR T guiD BE
B DNA M2 MBEFFIM . FH 45458 R.quD BEWFRARERLK
777bp , S5 259 A WER. BTkl guD M 5T R FF 5145 30 (8Dl — 3K, (B 7E
HE 3 WAERBEN L LB TAG 2B 31 (B2 C RAERK, X—REA K
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160 5 L2 xI 2 - i 11 3%

FER B I SRR R R Y — 25 AR IR R,
2.2 AR ESATEIRGHUBREARIEI
HRCHEHEBEEERBETF RN CERRA T BEREA T LG REET.
B P SERE R melD B A gD ZEBBFECHEIHT. H 7 HB mdD EE M
gutD ZREHKBRRZZY, HHH@TXFHCZEROXBHEARRELRE. RERKE
pBV221 & pBV220“ B fiT 4 B A, BRIl A SR E R 6 Z B AL E LIS, B85 5 pBV220 —
B. EEEBEN PP BT RS EYBG N DA e SD LA MR A B E N
B SR AR Cles857 2R, LI R KIFH B ronB BB A E R R K LSS rmnBT1T2,
BamHI B 7] pMTD. #MFU 0 2 J5 . B Sall 13RS mtlD BFH T 8. 558 EcoRI ]
pBV221 3 F U 0 2 /5, B Sall BY13RB YIF #ZH pBV22L, ¥R ET pMTD 1)
mtdD ZRE FBRFEAKF,BE mtlD EFE MR EHE pBVM. 8iad EcoRI/Sall ) pGUD
BT guD B T B iR A pBV221 3 B2 EcoR1/Sall i &, 1§ F] gutD ZEEH RIEH
HpBVG ., XA Fk B h, B o5 E G F B EA U 30F PePu BT 87, BT M7
P4 BT S0, AR BI 0 K SD FFIEI B B ERBET ATG ZEHBE R, 4 pBVM
34 9bp, 7€ pBVG H3y 15bp, X ¥, 7E pBVM 1 pBVG o1, (RIET A #2EF &R &
VREIRIS ST B SD FFL R SD FAIZEREFEMEHES ., SEEERL 1-B
MUHBEREEN o HRUREREMTERETFRTORESRERT AN EE.
kba a b c d e f IEEE AT A LR R
SRR S EIEWA TR A 41, 221kDa, 6-8 B 1l

04— BB E M e 4 TR M 27. 886kDa,

o SDS-PAGE 4 47 & 8. 5 K W H W % 1
' . o, 38 42CiE S 25, pBVM FRA R 1-
B3 RS H R B S M 45 F B 44 2% 41kDa (L
33 :pBVG P2k f 6-B% B0 1L 50 BE B RS 6 4

30 — « TR 28kDaCLIE 3>, ZHMEHE®R S
20— TEHE--X, BEEANEREV. AW

B s WEFK pBVM A pBVG 1B H S S B 6 B AR LL RN I 4
Fig. s SOSPAGE. smatyoe. of reosmpinane 7 B 1 B 1 W U 1 B £1 89 24,7958
plasmids pPBVM and pBVG expression 29.38%. SD, FHE ATG X B FFIR

in E. coli RAREHMENENEERERZ Y, B I,
T T, oD BB st S pBV 221 R
d:Molecular standards(kDa: 94,67,43,30,20.), - WA HEA EFIRFTAEE SD FFIE ATG #Y
f77BYG in D T FIEE BN B 2 B 2. T340 R I
P4 EWE pBVM, 28T #HER mtlD EFEEIGET ATG Z M Hib—1 ATG =
Bk, GV SD IFFIM S — ATG FEEE, B R, TR EIE W 1-8
MHZENERGEIERTIS) . AT o8 b B R B RSB o- Bl L ERL
2, Michael , J. N. PR . BN R AR E RSB EPE 755 BETIEEEH M

3. 75960 2. 11% . 35 T3 I R MG i FF 1 o B9 80 O A T 5 0 TF B A S 4 B 1
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2 # XEREBE KRBT E mdD ZEH gueD HREIEE . £ 57V 0l € f &Rk 161

H#ERKBSFEYEANEN TERENREENE L.

BITE &AM EE S RN MRS FEYRSREHE, AR =FMRHHRE
SRHLHESHEY. HWE LA JRB=HARIAFERPEER . 3 1. 75%NaCl #y
KB AT Ly 38 BRAR L A2 o T 248 B4 o6 2 R A0 S AP Mk Y T 42 B MR . RN 2. 0%
NaClfy EMRIF TS, ik TN EEEEEESY . FRERBATRE—FIRE,

g2 F X M
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Cloning.Sequencing and High Level Expression
of mtlD Gene and gutD Gene from Escherichia coli

Liu Junjun .Peng Xuexian Wang Haiyun Mang Keqgiang
(Institute of Microbiology s Academia Sinica,Beijing 1000803

Abstract  Escherichia coli strain containing the mtl operon and gut operon were select

ed with indicator plate. Taking the bacterial genomic DNA as template, the genes ¢od-
ing for D-mannitol-1-phosphate dehydrogenase(mtlD)and D-glucitol-6-phosphate dehy-
. drogenase (gutD)were cloned through polymerase chain reaction (PCR}. The complete

sequence of both genes were determined. The results of sequence analysis showed that

the cloned genes had nearly the same nuclectide sequences as those reported previouse-

Iy ,except that the 96th codon GCA of mtlD gene was changed to GCT ,and one deletion
of base C was found in the 3'-untranslated region of the gutD gene. Two vectors were
constructed for the high level expressions of both genes in E. coli. The expressed
products of mtlD} and gutD accounted for 24. 79% and 29. 38% of the total soluble cell

protein, respectively.

Key words mtlD gene, gutD gene, sequence analysis, Escherichia coli, high level

expression
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