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pSCM201 37°C “ Haloarcula hispanica AS2049
0 AS-168 37C
" pSCM201 5 pg/mL
1.8 kb ori201 . Escherichia coli  JM109
rep201 LB 37°C o
12
100 pg/mL
pSCM201
pUCmT pUCm-
T 11
pWL102 Mev'
1 pNP22 ¥ bgaH
1.1 :
1.1.1 Haloarcula sp. 1.1.2 2
AS7094  pSCM201 AS-168 1.1.3
1

Table 1 The plasmids used in this study

Plasmids Relevant features References or sources
pWL102 10.5 kb shuttle vector Amp" Mev' Lam et al. 1990
pMI101 6.5 kb remaining part of pWL102 from which pHV2 ori and Hindlll site were removed Amp' This work
Mev"
pMI102 The E . coli replicon of pMI101 was replaced with EcoR I -Sph I fragment from pUCmMT Amp" This work
Mev"
pMI103 Hindlll site was removed from pMI102 Amp" Mev" This work
pMI104 Nde 1 site was removed from pMI103  Amp" Mev' This work
pSCM301 The 1985 bp pSCM201 minimal replicon digested by EcoR I and Kpn | was inserted into This work
pMI104 Amp" Mev"
pSCM302 Hindlll site was removed from pSCM301 Amp" Mev" This work
pSCM303 Cla | site was removed from pSCM302 Amp" Mev' This work
pSCM307 The 144 bp fragment including P,.,s MCS and His Tag was inserted into pSCM303 Amp" This work
Mev"
pSCM307-bgaH The 1992 bp PCR product of bgaH gene digested by BamH I and Hind Il was inserted into This work
pSCM307 _Amp"  Mev"
2
Table 2 The primers used in this study
Primers DNA sequences 5'—>3' Restriction sites or mutation sites
218NF ACGGTACCCGAGAAGCAGCAAGTAGC Kpn 1
209NR CTGAATTCCCAGACGGAACCACCATC EcoR [
HA2TF GAATCGGGCAGTAGAA GCTTCTGAGTT'TCGG A in Hindlll replaced with T
HA2TR CCGAAACTCAGAAGC TTCTACTGCCCGATTC T in Hindlll replaced with A
CT6CF TCACCCGGTATATCGA GCCAGCCCACACTAT Tin Cla | replaced with C
CT6CR ATAGTGTGGGCTGGC TCGATATACCGGGTGA Ain Cla | replaced with G
BgaHF ACGGATCCATGACAGTTGGTGTCTGCTATT BamH 1
BgaHR GTCAAGCTTTCACTCGGACGCGAGTC Hindlll

The normal restriction sites are underlined. The mutated restriction sites are shown with dotted lines. The alternative nucleotides in mutated sites are boxed.

4 T4 PCR DMSO

DNA Ex Tag DNA T4 DNA RNaseA 5- -4- -3- -B-D-
TaKaRa Dpn 1 NEB KOD- T-Gradient 96 PCR

plus DNA ToYoBo / DU800

Sigma
X-gal

Biometra
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DNA
1.2 DNA 1.5
16 AS7094 DNA 3
218NF  209NR pSCM201 H . hispanica AS2049 15d
pNP22 BgaHF  BgaHR 20 d
bgaH 25 pL 10 x Ex Tagq 7d
DNA 2.5 pL. dNTP 2.5 mmol/L
2 pL. DMSO 1 pL 10 pmol/L 1 pL 1.6
10 pmol/L 1 pL. Ex Tag DNA 0.5U bgaH
94°C 5 min 94°C 40s 55C 30s 72C
2 min 30 72°C 7 min X-gal
40 pg/ml AS-168
100 plL 100 pL. / pH8.0 1.5mL
13400 x g 5 min 1.7 bgaH  B-
PCR DNA 18
" 10 mL 37°C
1.3 1 mL
9 L 10 x T4 DNA 1 mL 500 pL
1 oL dNTP 2.5 mmol/L. 1 pl. BSA 50 mmol/L. Tris pH 7.2 0.1% Triton X-
0.1% 1 pL DNA 100 0.1 mg/mL DNase 1.5 mL
0.1 pmol 70C 5 min 700 pL bgaH 2.5 mol/L. NaCl
37°C T4 DNA 1U 50 mmol/L Tris pH 7.2 10 pmol/L. MnCl, 0.1% 2-
37°C 5 min 100 pL 100 pL
ONPG bgaH 8 mg/mL
5 pl. 10 x T4 DNA 3s 405 nm 0D s AS-168
0.5 pL 4 pl. T4 DNA
2U 16C JM109 10 min
0.7~1
1.4 1 pmol ONPG
17 3.3x10° M em™'.
4 x GC 2
+ 2 x AT = 45 2.1 pSCM303
25 pL. 10 x KOD-plus DNA 2.5 pL pSCM201
dNTP 2 mmol/L 2.5 pl. MgSO, 25 mmol/L 1 pL
DMSO 1 pL 1 10 pmol/L. 1 pL 2
10 pmol/L. 1 pl. KOD-plus DNA 0.5U pSCM201 Mev'
95C 1 min 95C 40 s 60°C 1 min 68°C 8 min
18 72°C 10 min PCR pUCmT pUC19 on
1 pl Dpn 1 37C 4 h Amp'
100 pL
10 uI. Dpnl Multiple Clone Sites MCS

6 His Tag
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2.2 pSCM307 Nde I BamH]1 Clal Pst1 Xba
pSCM303 I Hindll Bglll Sma 1
His Tag 144 bp 6
CAC
Halobacterium salinarum hsp5S TGA 2
Ps Ps EcoR 1 EcoR |
BRE  TATA box pSCM303  EcoR |
rep201
1 pSCM307 1-B
Haloarcula hispanica pSCM307
P,s pSCM303 pSCM307
MCS pSCM307 MCS
pSCM303 pSCM303
pSCM303 1-C pSCM307
1-
C 1-D MCS
P,.s pSCM307
EcoRl BRE TATA box
GGGAATTCGATAGAAAATTTTTTACGAAATGCGGACATAGTTTTGGCT «ccevee 48 bp
GGAGTCAAGGTGATTAGCCCATATGG(?TTCCATCGATCTGCAGTCTAG """ 96 bp
Hindlll Balll Smal ______________Hstag ________ EcoRl

2.3

pSCM307

2 kb

AS2049

pSCM307
H . hispanica AS2049

AAAGCTTAGATCTCCCGGGCACCACCACCACCACCAmGAATTCAC ceveee144 bp

M13/pUC Seguencing Primer(-20)
(TGGCCGTCGTTTTACAAC)

2 144 bp
Fig.2 The sequence of 144 bp synthesized fragment. The sequence M13/pUC sequencing primer located downstream

of this synthesized DNA fragment in pSCM307 is shown in brackets.

pSCM307 M 12 3 4 5 M6 7 8 Y

AS2049 PCR pSCM307 pSCM307-bgaH

pSCM307

10

AS2049

Fig. 3 Identification of H. hispanica AS2049 transformants with

pSCM307 and pSCM307-bgaH by PCR. Lanel-5 primer 218NF and
DNA DNA 209NR pSCM307 lane 1  pSCM307-bgaH lane 2  genomic DNA of

pSCM307 2 kb untransformed H. hispanica AS2049  lane 3 total DNA of H.

3 DNA hispanica AS2049/ pSCM307 lane 4  total DNA of H.

hispanica

PCR AS2049/ pSCM307-bgaH  lane 5 Lane6-10  primer BgaHF and
BgaHR pSCM307 lane 6 pSCM307-bgaH lane 7  genomic DNA of
untransformed H. hispanica AS2049  lane 8 total DNA of H.

pSCM307

hispanica AS2049/ pSCM307  lane 9 total DNA of H.

pSCM307 AS2049/ pSCM307-bgaH lane 10 . M 1 kb DNA ladder.
DNA
pSCM307
pSCM307

hispanica
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2.4 pSCM307 X-gal
bgaH Haloferax alicantei 4-A X-gal
B- lacZ pSCM307-bgaH
X-gal bgaH
S pSCM307
X-gal  AS-168 4-A 4-B
pSCM307 pSCM307  AS2049
AS2049 pSCM307-bgaH
B-
4-C
hsp5 bgaH B-
PCR 1992 bp bgaH 0.139 U/mg
BamH [ Hind [ll pSCM307 bop 0.04 U/mg "
pSCM307-bgaH pSCM307-bgaH
AS2049 PCR 3 pSCM307-bgaH AS2049 B-
pSCM307
X-gal
pSCM307-bgaH X-gal
X-gal 3
pSCM201
0 12
pSCM307
pWL102
2 kb
400 bp
8.2 kb
pSCM307 P,
bgaH
MCS
4 pSCM307 pSCM307-bgaH AS2049 ATG Nde 1
- CATATG
Fig.4 B-galactosidase detection and assay for AS2049 transformants Nde |
with pSCM307 and pSCM307-bgaH. A Detection of enzyme activity on
solid media containing X-gal 1 AS2049 colony with pSCM307 2
AS2049 colony with pSCM307-bgaH B Assay of B-galactosidase MCS Clal ATCGAT
activity 1 AS2049/pSCM307 transformants 2 AS2049/pSCM307- Cla 1 dam

bgaH transformants C  Expression of the reporter gene bgaH under the

control of hsp5 promoter.

Cla 1
pSCM307  MCS Cla 1 Pst
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Construction and application of a novel shuttle expression vector based on
haloarchaeal plasmid pSCM201

Di Miao Chaomin Sun Hua Xiang"
State Key Laboratory of Microbial Resources Institute of Microbiology Chinese Academy of Sciences Beijing 100101 China

Abstract Objective pSCM201 is the first unidirectional theta replication plasmid experimentally identified in the domain of
archaea. For gene expression and function analysis of specific genes in model strain Haloarcula hispanica a novel shuttle
expression vector based on pSCM201 was developed. Methods By combining the minimal replicon of pSCM201 the pUC19
replicon of Escherichia coli and two antibiotic genes a new shuttle vector between haloarchaea and E. coli was established.
Furthermore the hsp5 core promoter multiple clone sites and a C-terminal His Tag sequence were added to construct the
expression vector pSCM307. With the help of reporter gene bgaH the replication ability and gene expression of pSCM307 were
tested in H . hispanica AS2049 by PCR identification and -galactosidase activity assay. Results pSCM307 could stably self-
replicate in AS2049 and bgaH was successfully expressed under the control of hsp5 promoter. Conclusions A user-friendly
expression vector was successfully constructed in haloarchaea.

Keywords haloarchaea pSCM201 shuttle vector expression vector
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