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PCR
Amersham

Biometra T personal

Biosciences

1.1.3

GeneQuant pro

1
Table 1 DNA sequences of the primers used in this study

Primers Sequences 5'— 3’

VdamF1 AAAAAGCAGCGAGCCTTTC

VdamF2 AGCGTACTTGAATATTCGCGCC

VdamF4 CCCGGGTTCAAACCGGTCAGCCC

VdamF7 GATATCCCTCAAGCGAAAAGC

VdamF8 GATATCACTGGGTCAAGTACAT

VdamF11 GTGAAATAATCCTGAGCTITCG

VdamR1 AACAAAAAAGGTGGCTTCAA

VdamR2 GTAGATAGTGGTCATAGTCGGT

VdamR3 CCCGGGAGATCCACTATTTCAATG

VdamR5 GATATCTACTGCTCTATCTATC

LacZYF2 TATCCCGGGATTTAAATTTCACACAGGAAACAGC

LacZYR2 ATATCCCGGGTTAAGCGACTTCATTCACC
1.2

LB 37°C T4
LB 30°C
ampicillin -~ Ap 100 pg/mL
kanamycin Kn 50pg/mL.
1.3 DNA
DNA PCR
DNA 12 B-
13

BD GenomeWalker Universal Kit Clontech USA

1.4
TOP10ARS65 ARS65
TOP10  ARS65 lacZ
LacZYF2  LacZYR2 PCR
10ng TOP10ARS65 DNA
LacZYF2  LacZYR2 PCR
lacZ 94°C 60s 94°C 40s 54°C 60s
72°C 60s 5 94°C 40s 64°C 60s
72°C 60s 25 72°C 10min PCR
EcoRV/ Pyu [l pSCo6
pSC11  pBD “ i
1.5
1.5.1 T4 dam 10ng T4 DNA
VdamF1  VdamR1

PCR 94°C 60s 94°C 40s
35C ~55C 60s 72°C 60s 30 72°C 10min
PCR TA- pBS-T
DHS5« Ap 100pg/mL

Xgal 40pg/mL IPTG 24pg/mL LB

1.5.2 P, P, Py 10ng T4

DNA VdamF7 ~ VdamR5 PCR
Pp,  VdamF8  VdamR5 PCR

P,  VdamF1l  VdamR5 PCR P78

94°C 60s 94°C 40s 51°C 60s 72°C 60s 5
94°C 40s 54°C 60s 72°C 60s 25

72°C 10min  PCR Swa 1
pSC11 pSC477
pSC112  pSC78
1.6

NCBI National Center

for Biotechnology Information blast www. ncbi.nlm.nih.

gov/BLAST T4 dam GenBank
EF421460
2
2.1 T4
T4 DNA Dpn 1 Dpnll
Sau3A 1 0.8%
1 T4 DNA  Dpnl  Sau3A 1
Dpn 1l
DNA T4 DNA

1 T4 DNA Sau3A |

Dpn1 Dpnl

Fig.1 Dpnl Dpnll and Sau3A 1 analysis of the T4 genomic DNA.
M DNA marker 1 Undigested T4 genomic DNA 2 3 and 4 T4
genomic DNA digested with Sau3A 1 Dpnll and Dpn I respectively.

2.2 dam

dam
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VdamR1
VdamR1 PCR
392bp DNA

T4

279

parahaemolyticus

VdamF1
DNA VdamF1
392bp  DNA
VdamF2  VdamR2
T4 dam
T4 dam 840bp
Vibrio

Vibrio vulnificus

Vibrio cholerac Dam GenBank

BA000031
95% 90%
2.3 T4 dam

AFE016795 AE004329
81%

T4 dam

T4 dam

3251 bp DNA

ORF

Open Reading Frame

1503bp  1101bp ORF1503

DamX

BA000031

identity
366

GenBank
ORF1101

C 169

shikimate kinase

GenBank
AEO016795 AE004329
80% 62% 54% ORF1101

3-dehydroquinate  synthase
91% 82%
ORF truncated ORF

94 % identity

3 dam

2.4 T4 dam

T4
VdamR3 PCR
PCR

pBR322

ER2925
ER2925/pBD
DNA

ER2925/pBR322
1 Dpn [

DNA

-damX-dam

T4 dam
DNA

dam

VdamF4
433bp
EcoRV
dam~ ER2925
pBD  pBR322
ER2925/pBR322

pBD
ER2925/pBD
ER2925/pBR322
Dpn I Dpn Il
2 ER2925  dam -
DNA  Dpnll  Sau3A
ER2925/pBD
Dpn 11
pBD

Sau3A 1

Dpn 1
DNA

2 ER2925/pBD ER2925/pBR322 DNA
Dpnl Dpnll  Sau3Al
Fig.2 Dpnl Dpnll and Sau3A I analysis of the genomic DNA of

ER2925/pBD and ER2925/pBR322. M. DNA marker 1 2 and 3
ER2925/pBD genomic DNA digested with Sau3A I  Dpn Il and Dpn
I respectively 4 undigested ER2925/pBD genomic DNA 5 6 and 7
ER2925/pBR322 genomic DNA digested with Sau3A 1  Dpn [l  and
Dpn I respectively 8 undigested ER2925/pBR322 genomic DNA.

2.5 dam
T4 dam
pSC11
477bp DNA

T4 dam
pSCl11

ATG

lacZ
Swa 1
DNA DNA

lacZ

PCR ‘
? T4 dam ATG
477bp  112bp DNA Pg; P
3 PCR pSCI1
DHS5a/
DHSa/pSC477 DH5a/

Swa |
DH5a
DHS5a/pSC112
DH5a/pSC11 DH5« pSC11
Xgal LB
DH5a/pSC11
Py,

"’ GTGAAA| TAATCCTGAGCTTCGTTG

-35
CG

70
o

pSC477
pSC112

- 10 AT

P112
P112
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T4 dam
ATG 78bp DNA Py Py
pSCI1  Swa | pSC78
pSC78  DHS5«a Xgal 1B
P78
B- Py Py
Prg Py P
3.3

1 ATCCCTCAAGCGAAAAGCGCATCAAATTCCTCATTGAT CAAT GTGGTTCAAACCGATCAG
T P4TT  starts
61 CCCCCTGAAGCAGAGAAAGCGACGTCTGGAAAACCGATAGTGAAGTTCTCTTTTGCTCGA
121 GAAGAGCTGAAAGCACTATCGCCTCGTGCTTACACTTTACAGTTGGGGGCAATGACGGCG
181 ATGGAGGATGTACAAGCGTTCCTTGACAAGTACGACTTAAATGGT CAGGT GAGAATTTAT
241 CCAACCGTTCGTAGCGGAACAGAGTGGTACATTATCACTTACCAAGATTACCCTACGATT
301 CAGCTGGCGCGAGACGCTGTTGAAALGCTTGCCAGATGCACTTAAAT CGGTGAGTCCATGG
361 GCAAAATCACTGGGTCAAGTACATCGAGAAATTGATCGCETGAAATAAT CCTGAGCTTCG

T P112  starts T P78 starts
421 TTGAAAAATATGTTACATTCCGCAGCCTTAATTTTTGGTCGATAGATAGAGCAGTAGATG

3 Py Py, Py
Fig.3  DNA sequences of Py; Py and Pgg .The italicized bold face

sequences are potential promoter elements the last ATG is the translation

start codon of the T4 dam .

3

16SrDNA phylogenetic
analysis
dam
dam DNA 83% 791bp
95 %
similarity 98 %
dam 3251bp
DNA 3
damX
shikimate pathway
DamX
" dam
dam E. coli dam  Erwinia
carotovora dam ~ Aeromonas hydrophila dam
dam
15
Dam

E . coli Dam
Lon 0 P
Py, P
Py Py
/ e 5'
Prg Prg
Ps; Py 5" DNA
RNA sigma
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P
P
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/
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Cloning and analysis of the Vibrio harveyi dam gene

WANG Hua-lei' WANG Huan-ran’ > ZHANG Wei-wei’® SUN Li*"
! Ocean University of China  Qingdao 266003 China
2 Institute of Oceanology ~ Chinese Academy of Sciences  Qingdao 266071 China
3 Graduate University of the Chinese Academy of Sciences  Beijing 100049 China

Abstract The DNA adenine methylase dam gene was cloned by degenerate PCR from Vibrio harveyi strain T4. The
gene was 840bp in length and encoded a putative protein of 279 amino acids that shared relatively high homology with the
Dam of other Vibrios especially with that of V. parahaemolyticus 96% in identity . The V. harveyi dam gene was
subcloned into plasmid pBR322 and the resulting plasmid pBD was introduced into the E. coli strain ER2925 in which
the dam gene had been knocked out. Dpn I~ Dpn |l and Sau3A I restriction enzyme analysis of the genomic DNA of
ER2925 transformed with pBD indicated that the cloned V. harveyi dam gene could functionally complement the £ . coli
dam mutant and methylate E . coli chromosome at the GATC sites. The 3251 bp upstream region of V. harveyi dam was
obtained by genome walking and analyzed at the sequence level. It was found that this 3251 bp region contained two
complete open reading frames ORF  one was of 1101 bp in length and the other was of 1503 bp in length. The
predicted amino acid sequence of ORF1101 shared 91% identity with the 3-dehydroquinate synthase of V.
parahaemolyticus . The amino acid sequence of ORF1503 shared 80% identity with V. parahaemolyticus DamX. A
truncated ORF was found at the upstream of ORF1101 encoding 169 amino acids that shared 94% identity with the
shikimate kinase of V. parahaemolyticus . These three genes together with dam  were arranged in the order of shikimate
kinase-3-dehydroquinate synthase-damX-dam . The region immediate upstream of the V. harveyi dam structural gene was
cloned in three fragments of different length 78bp 112 bp and 477bp named P78 P112 and P477 respectively and
tested for promoter activity. The results showed that while all the three fragments had detectable promoter activities the
activity of P78 appeared to be higher than that of P, and Py .

Keywords DNA adenine methyltransferase  Vibrio harveyi  promoter activity
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