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& 52 B & ( Pseudomonas sp.cn 4902) H EBE-1-8%
RS EEREERRIKT

XANfFxR & # BB

(ENRFEHPFEFE AREYFSMEARTIEATREALIRE HEHiT 361005)

RE SBE\HA4LYHHES-1-BRMAHEEE(ml D)WY FFI R4, LR 5T E SR
¥ M W ( Pseudomonas sp.cn 4902)# % DNA ¥ # R . KA PCRY ¥ MR EAH R KA KK
REMBRERERRE = HATRXEAARE KA AN ETUEFTR. FREA, LEREBE K
H114%bp W EFH, 2EARARTEHEAR  WFHNZEE Y ml DEMER., ¥ EHEE
pBV220 M MERBER XL F K EAH K pBH, SDS-PAGE .3k k¥, & pBH Y . F /™~ 4
BRW ADFEANNDHELDY RABASHRTABEL6.T%. B TFHHRHEAF
ot BEBET A 1/5. A4 0.9mol/L NaCl RS X BAUTFHEFX U EHENEAR
MEHI102#% HESSBEARANEN41E, TL.REANENHER-1-2RNEAHLE
R-ANBEEHWHEAXER, % EEELCE GenBank %1%, R F H AY112696,

X&i7
FESES Q78

WG, 2R EERM Y SRR =02
— , REAKXY | {CEEBmAB . FEE A DR
MR TR ER, AWBhEAR A BEs ., B
M, AT FE R R R T R A EE B b R & R Rk AR LR
FAREFEEDNTRCERANBUTRR # RO EH
T 9 38 D1 [ BB (AR REE , 20005 Zhu, 2002) .

b b 2 R R M R M A K B R EY
BHNBREEFFEREZ —. KPILUOK, TR A
YR R 1 3 ER B E T RIEM M B’ — EH 2 B
BB RRE. BARFTAYXT L8 KR
ML A ER UL R s A Y R = o SR O AT
32 (Bohnert et al, 2001; FJ K%, 2002), H+ 8
HEMEERNERAYHEERE - RARZERY
BE(FHBE, 2000; #H #%, 2001). BRAE
VMR EERNRENEGHER, EEFEXR
ERZEAREEAYHNBRNHE FEFRIIFEEEAM
R EA, B B 8 H WL A9 8 (Tarczynski et
al, 1993; Ruiz et al, 2001). B VTHEH MR 5 i 26

BERE HE®R-1-ZFRMAE HEEH EATR

MBEREPTETHERE-1-BRRABEEI;
BINFEA KRB E, KXRE T SEER W EHE.
ZEAM RS I EETFREN N EMEE T &
mili
1 MHES5HE
1.1 E#MERHLE

1B 28 MU B ( Pseudomonas sp.cn 4902) H AL F
SYELRFE,E . coli IM101 HALB EMRHF. PCR ™
Ve E A pMDI8- T A KEEAM I BAR L
A, RZEFEXAEAE pBV220 BB HitEtric A
Amp" R2CHEXRE AEFXEBERE=-BHEHRH
BRI EE,
1.2 FERAREFE

R BRI )88 . pfu DNA 384 B .dNTPs . R 45
B X ONA BB A Tis WE LSAETAYTE
2AH],T,DNA E#MWA KEEEYWTRAFR . ADNA/
Hin dlll + EcoR] markers ¥ B 3 E MBI /A #],/N& BT hL
Pl 0] SN B A [ WO R & W B 45 2 ], IPTG

» BIEBEEEEYEHESED,J00-B-014 5 HITHHERE A RBES KB E,350222000104 5, X%, B#

# , E-mail : liugfls @ xmu. edu. cn
Wi B 3 :2003-04-15, 8 R B A -2003-09-15
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W A 35 %

X-gal 24 BBI A 5] /= %, DIG 5| #4Ric Ffke iU ol Ml & 4
Roche 23 F] = fho LB E5FEF A LA NaCl 1.5mol/L B
R B R IR
1.3 RERES DNA F9EN

£ B8 Sambrook % (1989) I Bk # 17 o
1.4 35(#i&it% PCR ¥ i

RECHRENILHMEYHHBRE-1-BRKES
B3 (mel D)RFFIRH T JLXT PCR 53514, K
h—XtRER AT W BN EEMTI T

Primer 1:5' %% 5| % : 5' AGGATCCATGATAGCAT-
TACATCATGGCG 3’

Primer 2: 3’ %% 5| #/: 5° TGTCGACATTATTG-
CATTGCTCTATGAGC 3’

TEW A 51 9 09 %5 3 4 1R 3 0 Bam H T A
Sal THIBYIN S (TFTRLK). PCR R B H:95C
5min;94°C 1min; 55C 1min; 72°C 2min; 35 ™ 1E 3.
72%C 10min,4 CARFF o
1.5 B PCRIBHENER

2 B4R ) A B MO & T BT
1.6 PCRFEYME EEREER

£ B8 Sambrook % (1989) i 7 15 7E PCR /" # K
¥k polyA“BE”, 5 pMDI8-T # ik 4 1% , #
k. E. coli JM101,7E & A X-Gal \IPTG.Amp i) LB F
WPk AR, B, RO A R
LA Bam H1 f1Sal 1 WESHIS 5|4 PCR ¥ % &
HAT,
1.7 BEARKPHEEERUF

MAESEEYM TRARARHT,
1.8 BEEFRrEARANHME BURELTWHE

34

ME 4 pMDI8-T ik H¥] F 4 PCR ¥ ¥ H
MR, B AR R X R K pBV220 12 52 [ i &
H 4L E. coli IM101, FLfl £ 5 & NaCl 5 3% B
WL F O 22K F o AL & NaCl 0.9mol/L Y 5
Fk, EMELT,BR sh LAFEERNE LT
Xt B A ORI
1.9 HUETFHEABKEDN

H: % # SDS-PAGE 35 #H 17 (FEAKBA%E, 1998),
2 &R
2.1 MEEMBES DNA 1 PCR } 854 1.1kb

B B

187, 28K PCRYWATRE -FHUE
EWHDNAK B, FTREMBUPIEMS, R T A

Bl 1 R E A DNA B9 PCR I 1 7™ Yy ey 3 3%
Fig.1 Electropherogram of the PCR amplification products from
genome DNA of Pseudomonas sp.cn 4902
M: ADNA/EcoR 1+ Hind[ll , molecular markers; 1.2: Total
DNA of Pseudomonas sp.cn 4902; 3.4: PCR ¥ =4y

ERFFTHET,
2.2 ¥FHEFmYEKHFEER pMDIS-T $ék E

Bl R R BRI G , 5 pMDI8-T BiEkH A
i pMDH. &AW E RN, KR EHFIX 9% b,
Xt pMDH £ ok 43 517547 B4 B PCR 434 , 3 AT LA
EPEHRBSAEL 1.1kb HEAFB(E 2),

M 1 2 3 4 5

M2 A BOR pMDH B§Y) & PCR 387 Yy 4t Sk A il
Fig.2 Electropherogram of the reconstructed plasmid pMDH digested
by restriction endonulease and the product of PCR amplification
M: ADNA/ EcoR | + Hind [ molecular markers; 1: pUCI8;
2:pUCI8/ BamHI + Sall;3:pMDH ;4 :pMDH/ BamHI + Sall;
5:PCR 1474y

2.3 HEREW Southern TR FIME

4 kL pMDH S IR A8 A B B & B WL, )
B DIG fRic M4, SR A MM & DNA # 17
Southern %3¢, W LB B WX B S, iE B % b Bk
HEARE (KRR, ZRBHRKEFEYTIER
FRA R, 45 R WHE 3,

R Y

T -2 &
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61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
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ATGAAAGCATTACATTTTGGCGCAGGTAATATCGGTCGTGGCTTTATCGGTAAACTGCTG
GCAGACGCGGGTATCCAACTGACGTTTGCCGATGTCAATCAGGTGGTACTTGATGCCCTG
AATGCCCGTCATAGCTATCAGGTACATGTGGTTGGTGAAACCGAGCAGGTAGATACCGTT
TCCGGCGTCAATGCTGTCAGCAGCATTGGTGATGATGTCGTTGATCTGATTGCTCAGGTT
GATTTAGTCACTACCGCCGTTGGCCCGGTTGTGCTGGAACGTATTGCTCCGGCAATCGCC
AAAGGGCTGGTGAAACGTAAAGAACAAGGTAATGAATCCCCGCTGAACATCATCGCCTGT
GAAAACATGGTACGCGGTACCACGCAGCTGAAAGGCCATGTGATGAACGCCCTGCCGGAA
GACGCCAAAGCGTGGGTAGAAGAACACGTTGGCTTTGTCGATTCCGCCGTTGACCGCATC
GTACCGCCTTCGGCTTCGACAACTAACGATCCGCTGGAAGTGACGGTAGAAACTTTCAGC
GAATGGATTGTCGATAAAACGCAGTTCAAAGGCGCACTGCCGAACATCCCAGGCATGGAG
TTAACCGACAACCTGATGGCATTTGTCGAACGTAAACTCTTCACCCTGAACACGGGTCAT
GCTATAACCGCGTACCTCGGAAAACTGGCCGGTCATCAGACCATTCGTGACGCGATTCTC
GACGAGAAAATCCGCGCGGTGGTAAAAGGTGCGATGGAAGAAAGTGGTGCAGTATTGATC
AAGCGCTACGGCTTTGACGCTGACAAGCATGCGGCGTACATCCAGAAAATCCTCGGTCGT
TTTGAGAACCCGTATCTGAAAGATGATGTAGAGCGCGTAGGCCGTCAGCCGCTGCGTAAA
CTGAGTGCTGGCGACCGTCTGATCAAGCCACTGCTCGGTACGCTGGAATATGGTCTGCCA
CATAAAAACCTGATTGAAGGTATTGCCGCTGCAATGCACTTCCGCAGTGAAGATGATCCG
CAGGCTCAGGAACTGGCAGCACTGATCGCTGACAAAGGTCCGCAGGCGGCGCTGGCACAG
ATTTCCGGTCTTGATGCCAACAGCGAGGTTGTATCCGAGGCGGTAACCGCTTATAAAGCA
ATGCAATAA
B3 BREMBREENANERNETRFS
Fig.3 Nucleotide sequence of the cloned gene of Pseudomonas sp.cn 49502
B h R B ATG 46 85 R B ) TAA W& L H

1Q VVLDA ARH s% HVVAETEQVDTV
SQYQYEV ELVR I IADENRQELLI
ELAEEGRSSEI |

lQ LT qv‘NQVVLD ARHS VGETEQVDTV

Lo

61S v4§1GDD- - VVDLI AQV [TTAVG vvlLEmA A LV&KEQGNE 118
61 QTEREKVIDY I T KA TTAVG HiuPAllAT lTlNKT— 119
61G GSQTEELYRLMNEAA|LHTTAVGENY KdlA PSI TAN- - - 17
61 IGDD- - VVDL | AQVILMITAVGRVVLER/IA PA QGNESHL 118

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140

19 TTQLKGHVMNALRE] AKAWVEEH\rr%VDsjAVDmvn

120 |ACENM 1dSD VLK SHV F EK ISEADKP L FEKYY/GFLNCAVDRIV

118 |ACENMIGq S§ lfL I'YSHLTEAEQK S VSE TLIGFPNS|AVDRIVF

119 |ACE TTQLKIGHVMNAL AMWVEEHV@VD%X@J

i - — — —

179 [FISEWIVDKTQFK I.I]—»"b LTDNUMAFVIERKLFTILNTG H A ITAYLIGKLAGHQT] IR A{ 238
178 1 EKRNI 1 GAI PP LK PYI&ERKLF"‘I‘-ENTG HAll ASYLGY YKKL lQE 37
176 1 DESG FKGKT T PY IERKLFTVN TGH ANTAYVAYQRG d;} 235
179 IVDKTQFKGALPN I AFVERKLFTILNTGH AJTA YLGKLAGHQT]IRD

239 1 LDEKTR|AVVKGAMEE SGA Yl IR GF DADKHAAY I ml LGRFENPYLKDDVERVGRQPI 298
238 MCDQEIR [SDVEK/A LH[E[ WNENE.HQ s E:JIQRFI NPSISDEVVRVARSPI 297
236 1DHPEIR HS ALLE S Yq FKQ TjHA QRSLLKS FHF GRCDPR SEVTS 294
239 ILDE §MQEJ §QA GF DADKHAAYIQK|| LGRFENPYLKDDVERVGRQPI 298
299RKILSAG p{LLGTLE Y -GL PHKNLII EG mmwﬂx sepb) E! lADKGPQAALA 358
298 1 PATQYYDLFGQVPH uvxb IAALL L;F YE | ’ E TGVEGALY 358
295 QKITG RK PAKKIKE - - - - - r\Eb IAAALRFDF TGDPEA A E KDTAAYFK 350
299RK|LS AG LLGT LE YG-L PHKNL|I EEIAA'AMH SE KGPQAALA 358

B4 PORPAT B RO H 58 B 1-BE AR A SRS B BRI (R F K HL B

Fig.4 Comparison of conserved domains of mannitol-1-phosphate dehydrogenase among 4 species of bacillus
A R Pseudomonas sp.cn 402;B F/R Bacillus stearothermophilus :C 375 Bacillus subtilis ;D FR Escherichia coli . T] BERIRFXISE AAERT
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HREEEIDENENEEFHRT

M 3155, % HE A K 1149bp, LB H BB ML
IEHEE R REENERREE, HixERE
W 442 2 88 5 )| 3 1 Search for Conserved Domains X
7€ GenBank $ 5 H AV K H M- 1-B LS 86
R X BT, S RLE 4,

MaEl EREEFRENNZKSHE 3/
HEMHRE-1-BERBEEAMEARSOFREE
HEISNEAEBREPTLHRANEER® X 120
A6 (FHES), 5 33.5%, HPBRRKMRFTKX
WHES BNEERBRE(No.5-17)HE, ELS
MATEEBRBRE TS -HWRTXERE 6 &L,
HEEaTLUAR EE M ERE N ZERAEE N
HEBEE-1-BRBREBERE, ZEFECE GenBank ¥
id, A5k AY112696,

2.5 XEBEHEBRRAREHBENERE

HTHEFEERAERZEYPRBER R,
BEHAT pBV220 M EFEREM AP WEREHR
%I pBH, %54k E. coli ]M101, BRERFEAL T, B $
R YIS ESR LA S,

e s s, BEHRBE BamH 1 Ml Sal T WUEG
1,384 3.7kb WK R B4 1.1kb M5MR R
BRI EARM(E )N TFTREUHEXRTR
1k pBV220, HILAT LAY, ml D EEHBAL O L4
AB| pBV220 I E TN S H .

2.4

9.0 {

*
o

FEHHER/Y%

30¢t

B 5 B4 5B pBH KRG U7 61 3K I %
Fig.5 Electropherogram of recombinant plasmid pBH digested
by restriction endonuclease
M:ADNA/ Eco RI + Hind[ll molecular markers;1: pBV220;2: re-
combinant plasmid pBH;3:pBH/ BamHI + Sall;4:pBH/ Bam HI;

5:pBH/ Sal 1

2.6 BREME md DEBEZE E. coli M101 F i

Fix

&/ EH RN pBH M E.coli IM101 9 B EH
SDS-PAGE HLJk /5 , K BLFE K 4 41kD 4 L Xf B £ 4
—XBEWHEOTCGRAE) KO TRE mi D&
HAEN R RETY 5 TR ¥ LRBKERE
PR KR EEETR(EF6), EBUE, ZER
MRBIBALFEATEEANG6.7%,

0.0
94.0

B 6 #4LF E.coli JM101/pBH % 15 SDS-PAGE H ik 43 # A%
Fig.6 Densitometric scanning of protein of the transformant E. coli JM101 on SDS-PAGE
1: Transformant E . coli JM101/pBH;2: E . coli JM101/pBV220;3 : Markers of molecular weight
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2.7 BUFERREFEPAHELKRA

BIEMAGR pBH MEA FEREHRBEK
JE#1,42°CiEF 6h J5, B AR TE S NaCl 0.7.0.8,
0.9.1.0.1.1 1 1.2mol/L B LB F 5355 & I ,37C
¥t ash 5 MBEEATAMBHERKER, SRL
%1

F£1 SEARK pBHELTHWHEAKE

Tab.1 Salt tolerance level of transformant with the reconstruction

plasmid pBH
NaCl % ¥ (mol/ L)
[ 3
0.7 0.8 09 1.0 1.11.2
E.coli ]M101/pBV20 + + + + ¥ + - - -

E.coli MIOI/pBH + + + + ++++ +++ ++ + -
H:+ RREMBERNER; - RRAEEK

#1 8/8, S EAN pBH M5 L F X NaCl 19
BEm 2K FE 35 3 1. 1mol/L, T X B8 X 68 7 &
NaCl 0.9mol/L M35 525 E#1B A K, ¥ 1k 7 Lt B
ML K FRE T 4 22% ., BT pBH &7 pBV220
HIEA il D EEWE, BRE ml D BEHEREREL
FHRE T mEKF.

BE Sk, # B AL F 00 BB 4 Bl 4% 3 7E & NaCl
0.9mol/L F M A 35 52 2 b 24h J5 KB, X BB M 3k
FEAL AR IB K 2 56 15 ( ODggo A 0.002 3 Z 0.111);
SR, #FATFHREEK T 4 566 £ ( ODggp A
0,002 ZE 1.132), FU FHEABYREX HY
10.2 5 ( ODggy = 1.132/ 0Dy = 0.111), 4 10° N5
FHPHHBEESE RN BM 4.1 £5(9.516ng/
2.326ng), iRSCEGUE B, % AL R B B TR A H 2R B
- EAMEENREFERAEN RGN EE
B, HWTLIA N, ZRRE—M S5t
FUIMXEMER, LG B4 r R AR,

3 itig

ER,EMFERF¥E 2R T EFEERAR A
TS EEDENEEFR(E W%, 2001; £
TER%, 2002), AR wEEENFEEHLE
BIE(GenBank) ZEE W, AT T ZERE MM
A EBASEEER LT EA RS &N
EFEMFAREEREPIHERRE, #—FiEH
TAXBAMNHEE- - BERKEEMERE-1TS
EatYmEtsXxmEERER,

RE & XA Y150 8 A B8 S AT A LR R
BETHEGTRIAREEATHHRERBEIFN R

HIR#EMERN, BEE8sker B &R R
ERFER EUAEARSBEARRBER DK
KR — ol UK-5- R MR A L BB (PSCS) 2 (Ver-
bruggen, 1993; Strizhov et al, 1997) 4 1L RE 58 & A &4
KW B J5 — > B —— S 9 B 5L S0 B8 (BADH) &
H ( Weretilnky et al, 1990; McCue et al, 1992), A R
AT BEESRMXEE —HEE-1-ERIRS
BEEE B (mul D) (Davis et ol , 1988)%, HBEECD
HMMEERETHERN, EELMET HEBET L
RiPFEAFHEREFENM &4y, ¥
REH - MELFEE QM S MK H K (6 F 8%,
2001), XULBT, B Y ELHE Wi Z Z A
P 1B AN B8 7 RE I ¥% 1k 55 8 B 38 BB Y E 3 B
REMEN, G R XA ETFHREYBRA
AEMY

AW P R S AEY R A R REK
AHEE-1-BEREESBERANSEHETFEERT
HEY JFRM AR E T Z A5 i g R s
ET REFHEER

2 £ X W
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CLONING AND EXPRESSION OF MANNITOL-1-PHOSPATE DEHYDROGENASE
GENE OF PSEUDOMONAS sp. cn 4902

LIU Guang-Fa, TAN Jing, CHEN Qi-Wei
( The Key Laboratory of Ministry of Education for Cell Biology and Tumour Cell Engineering ,
Education Ministry of China; School of Life Sciences. Xiamen University, Xiamen, 361005)

Abstract According to the essential characteristic of the genome of prokaryotes that no intron can be found in the genes, an
attempt was made to find a new gene of mannitol-1-phosphate dehydrogenase ( mil D) in Pseudomonas sp. cn 4902 by means of
PCR amplification.

Based on the short conserved sequence of the halo-tolerant-related gene in some microorganisms, a pair of primers were de-
signed for PCR amplification with the template of genomic DNA of Pseudomonas sp. cn 4902. An approximate 1. 1kb DNA frag-
ment of PCR amplification product could be found in the agarose gel electropherogram. The fragment was, then, retrieved, a
poly A “tail” added and finally lined together with plasmid pMD18-T overnight to form the reconstructed vectors. The white
colonies were picked out, some of them were cultivated and the plasmids were extracted in the transformants and digested by two
endonucleases Bam HI and Sal I for the detection of the reconstructed vectors after agarose gel electrophoresis. The inserted
DNA fragment was sequenced and transferred to the multicloned site of high efficiency expression plasmid pBV220 in E. coli
JMI101 to constitute a new plasmid named pBH. The tolerance levels against to serious concentrations of NaCl and its protein ex-
pression products were researched.

It was clear that the cloned gene was 1149bp in length and coded for 383 amino acid residuals. Using the biological infor-
matics in GenBank we found that the nucleotide sequence and deduced amino acid residuals of this gene share more than 90%
homology with the mzl D gene of other organisms, including E. coli K12. The result of protein SDS-PAGE electrophoresis of
transformants indicated that a 41kD protein coincided with the molecular weight of the transferred mzl D gene, which was 6.7%
of the total protein, was produced in this transformants under the condition of 42°C hot shock. As a result, the highest tolerant
level against NaCl of the transformants cultivated in the agar LB medium was raised from 0.9 to 1.1mol/L, which was 22%
higher than that of the control. Meanwhile, the biomass of transformants cultivated in the liquid medium containing 0.9mol/L
NaCl was about ten-fold that of the control.

It was believed that the cloned gene should be a mannitol-1-phosphate dehydrogenase ( m¢el D) gene, one of the key genes
responsible for osmoregulation in the cells of organisms. The successful cloning and expression of the mzl D gene supplied a good
foundation for cultivation of halo-tolerant-related crop plants in the future.

Key words Pseudomonas sp., Mannitol-1-phosphate dehydrogenase, Halo-tolerant-related gene, Gene clone
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