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Accession AF031489  AJ011103 NNN NNN GCCATC-3’ T, =55C
Halomonas sp. BYS-1 ~ DNA 5’ 5Spl  5'-CGGATGGC
PCR 94%C 3min 94°C CGCTTCCACTGCGTTAGTTC-3' T, =74°C 58p2 5'-
750bp

5'-AGACCCAGATTCT CGAACGCA-3’

5'-TGATACCGCCCTC GCCCT-3’
AF031489 1093bp ~ 1113bp
1828bp ~ 1811bp

1.4 SEFA-PCR

1.4.1 SEFA-PCR SEFA-PCR  Self-
Formed Adaptor PCR
PCR DNA
6 ~ 8kb
1 A Hemi-Sp3

PCR Hemi-Sp3

Spl Sp2 Hemi-Sp3

B Spl PCR
C Spl
Hemi-Sp3 PCR
Hemi-Sp3 ?
5' 3’ 5'
Sp2 D Sp2
PCR
Spl Sp2 Hemi  -Sp3
S
IZ/E
A ¢ 77 -
Spl ¢ Anneals at 40C Hemi—SpSK
B —_— /
7,
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— /L
/4 ”
c + Anneals at 55°C Hemi-Sp3
Hemi-Sp3 T )
—ti— 8 —— ~——
/,
P — /a -
Sp2 Sp2
1 SEFA-PCR

Fig.1 Schematic diagram of SEFA-PCR

1.4.2 SEFA-PCR 3’
3Spl  5’-GCCGGCACGCT
CAATTACGGTCACAATAAC-3" T, =73C 3Sp2 5'-

AGATGGCATTGTTCATGGCCTGGATATGT-3" T, =
70C  3Hemi-Sp3  5'-ACCGGAACTAACGCA NNN

72°C SHemi-Sp3 5'-CAATATACTCACGACC NNN
NNN NNN CCGTTA-3" T, =50C

1.4.3 SEFA-PCR

buffer I SpL. 2.5mmol/L dNTPs
Sp3 1.5U LA-Taq 1.5pL

15pL 2 x GC
2pL. Spmol/L. Hemi-
Halomonas sp. BYS-1

DNA 50ng/;1L 30wl PCR
94°C 1min 94°C 30s 40°C 3min 0.2C
70°C 70°C Smin PCR 2ul.
Spmol/L Spl PCR
94°C 30s 70°C 5.5min 25 8
PCR 94°C 30s 70°C 5.5min 2 94°C
30s 50°C 30s 1 8 PCR
70°C Smin
1.4.4 SEFA-PCR 15pL 2 x

GC buffer I 5pL 2.5mmol/L dNTPs 2pLL Spmol/L Sp2

1.5U 1A-Tag 1.5p1 SEFA-PCR
30ul.  PCR 94°C 3min 94°C 30s
60°C 30s 72°C 5min 33 72°C 10min
1.5
PCR pMDI18-T
E . coli DH5a IPTG  X-
Gal 1B  100mg/L. Amp
OMIGA
ORF
1.6 ectABC

5.

TCAGAGGATCCGGGCGTGAAAACCTGTTTCTAA-3'

BamH | 5’-ACTGA GGTACCCCCTC
TAAAAAAAAACCAGCCC-3" Kpn |

BamH]  Kpn |
pUCI9 pUC19ECT
E . coli DH5a IPTG

X-Gal 1B 100mg/L Amp

PCR
1.7
1 HPLC
8% pUCI9ECT

NaCl  100ml. M9
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24h 6000r/min NaCl
400pL
methanol/chloroform/water = 10:5:4 V/V/V

60min 130pL. 130pL.

30min 130001/min

500pL 80% V/V
waters600 C18

215nm /

1.0mL/min 20pL

30min
HPLC

80/20 V/V
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2.1 ectABC
ectABC
7 ectABC
Halomonas sp. BYS-1 ~ DNA
PCR SEFA-PCR
SEFA-PCR H.
elongata DSM2581T H. elongata DSM3043
ectABC
PCR
750bp 2
H . elongate DSM2581T ectABC

78 %

1093 ~ 1828bp
Mo

bp

2000 —|
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750 —|

~=—T75{bp
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Fig.2  Agrose gel electrophoresis of the ectABC gene fragment
M. DI2000 marker 1.Amplified product of ectABC.

2.2 ectABC
ectABC
SEFA-PCR 3
3Spl 3Sp2  3HemiSp3 5’
5Spl  55p2 SHemiSp3
Halomonas sp. BYS-1 ~ DNA
SEFA-PCR 3
SEFA-PCR
2kb 3 3
6.5kb 5’ 4.3kb

ectABC
2000bp OMIGA
ORF
SEFA-PCR ectABC 3
50
bp ML 2 P

3 SEFA-PCR
Fig.3  Agrose gel electrophoresis of SEFA-PCR products
M. A-Hind[ll marker 1.SEFA-PCR amplified product of 3’ end 2. Final
amplified products of 3" end 3.SEFA-PCR amplified product of 5" end
4.Final amplified products of 3" end.

2.3 ectABC
ectABC ORF 1000bp
100bp Halomonas sp.
BYS-1 =~ DNA ectABC
PCR 4 1
3532bp GenBank
DQO17757 ectABC 2423bp
980bp 129bp
ectABC ectA
1014 ~ 1586bp  ectB 1713 ~ 2963bp  ectC 3051 ~
3437bp ectA  ectB
ectC 573bp 1251bp  387bp
947 ~ 91bp DAT
L- DAA L-
ES 21.1kDa 191
amino acid 45.7 kDa 417amino acid 14.5kDa 129
amino acid
bp
23130 —
9116 —|
6557 —]
4361 —|
3=
4 ectABC pUCI9ECT

Fig.4  Agrose gel electrophoresis of ectABC and pUCI9ECT
M.A-Hind [l marker 1. ectABC include upstream sequence 2. pUC19
BamH 1 and Kpn I digested 3.pUCI9ECT Sac | digested .

2.4 ectABC

ectABC
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3532bp pUC19
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Cloning of the ectoine biosynthesis gene ectABC from Halomonas sp.
BYS-1 and salt stressed expression in Escherichia coli

HE Jian HUANG Xing GU Li-feng JIANG Jian-dong LI Shun-peng”
Key Lab of Microbiological Engineering of Agricultural Environment —Ministry of Agriculture Microbiology Department
College of Life Science  Nanjing Agricultural University ~Nanjing 210095  China

Abstract FEctoine was the main compatible solute of moderately halophilic bacteria. In order to clone the ectABC gene
which involved in the ectoine biosynthesis pathway from total DNA of moderately halophilic bacteria Halomonas sp.
BYS-1 firstly a 750bp fragment of ectABC gene was amplified by PCR using combinations of forward primers and reverse
primers designed according to the ectABC genes of Halomonas elongata 2851T and Halomonas elongata DSM3043. Then
the upstream and downstream sequences of the 750bp fragment were amplified by SEFA PCR  SElf-Formed Adaptor
PCR  a new PCR method amplified relatively long flanking sequences from tagged sequences in a simple way without
enzyme excision and ligation. The 3532bp fragment include 2423bp ectABC  980bp upstream sequences and 129bp
downstream sequences were cloned from Halomonas sp. BYS-1 using a pair of conserved primers designed according to
acquired sequences by SEFA PCR. The GenBank accession number of the 3532bp fragment is DQO017757. ORF analysis
revealed that ectA ectB  ectC cluster to an operon the size of ectA ectB  and ectC were 573bp 1251bp and 387bp
respectively. The predicted molecular masses of the encoded proteins were 21.1kDa 191 amino acids EctA
45.7 kDa 417 amino acids EctB  and 14.5 kDa 129 amino acids EctC respectively. The 3532bp fragment was
ligated to the MCS site of vector pUC19 and transformed E. coli DH5a to construct E. coli pUCI9ECT . Transformant
E. coli pUCI9ECT could synthesis ectoine under salt stress the intracellular ectoine level were 7.1 19.4 and
32.3umol/ g dry wt when the salinities of the mediums were 0 0.4 and 0.8mol/L sodium chloride respectively. But
the accumulation of ectoine could not promote the growth of E. coli pUCI9ECT under high salinity.

Keywords Ectoine biosynthesis ectABC SEFA-PCR Halomonas sp. BYS-1 Salt stressed expression
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