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D8

betH
*
100094
Halobacillus D8 25% NaCl
DNA Sau3Al pUC18 9000
PCR DNA
betH betH 1515bp 505 BetH
56.1kD 12 Oceanobacillus iheyensis
Bacillus subtilis  OpuD Halobacillus trueperi  BetH
Listeria monocytogenes ~ BetL. Marinococcus  halophilus ~ BetM Bacillus
halodurans 64% 51% 49% 48% 43% 44%
Halobacillus
Q93 Q78 A 0001-6209 2005 03-0451-04
Halobacillus trueperi
betH ’
KCl D8
Halobacillus
D8
betH
1
NaCl
1
NaCl 0.1% ~32.5%* 1.1
1.1.1 1
1
3
Table 1  Bacterial strains and plasmids used in experiment
Strain and plasmid Characteristic Source
Halobacillus sp. D8 Wild type This laboratory
supE441lacU169 ®@80lacZ Beiiing Di
Escherichia coli DHSa AM15 hsdR1TrecAlendAlgyr 408 1
. A96thi- 1 relA1 o e T
Beji :
pUCI8 Cloning vector Amp" (f‘:J:lgL?g}.)C
Halomonas elongata Canovas . .
‘e GEM-T eas Cloning and sequencing Promega Co.
- P Y vector Amp" Lid. USA
“ 863 " 2003AA241150 1CA4-CT-2001-10056
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1.1.2 Sau3A 1 New England BioLabs 22776940 OpuD GI 1524397
Ex Tag DNA T4 DNA BetH GI 41398204 BetlL
TaKaRa Progema Gl 4835822 63% 51% 48%
DNA 49% D8
X-gal PTG 7 betH
Roche Diagnostic
GmbH 1745832 DNA betH
PCR 2.2.2 betH
PTC-200 MJ Research Inc D8 1pL
1.2 DNA
D8 SWYE 8 betHH DNA
Escherichia coli DH5a LB ’ 37°C 40
Amp 100pg/mL 40 1pL 100 E. coli DH5a
1.3 DNA X-gal IPTG  Amp IB 37°C
D8  DNA 10 DNA
9
1.4 D8
D8 DNA  Sau3A 1 0.6%
4 ~ 16kb BamH I
pUC18
D8  DNA
DH5«a X-gal PTG
Amp LB 37°C 20h
Amp LB 80 ~100 /
37°C 20h 1 D8 PCR
~70°C Fig.1 Result of colony PCR for strain D8
1.5 beH M ADNA EcoR1 + Hindll 1~8 Colony PCR results of
trans] trans2 PCR 7 sample 1 ~8 9 Positive control.
PCR D8 DNA 6
1.6 PCR  Southern 0.8%
9 PCR Southern 1kb PCR Southern
betH D8
1.7 DNA DNA 2
PCR pGEM-T easy ib M 1 2 3 4 5 6 M
GenBank _
21.226 —! = !
m i
2 T =
3.530 —
2.1 D8 .
Sau3A 1 D8  DNA ?gég‘ — -1; =
BamH | pUCI18 ’
DHSa 9000 0547 — (... -
2.2 betH 2 D8 DNA PCR
2.2.1 DB betH D8 DNA Southern
transl trans?. PCR 1kb Fig.2  Southern hybridization analysis of strain D8 genomic DNA digested
DNA PGEM-T easy by six endonucleases with the purified PCR products as probe
GenBank BLAST M ADNA/EcoRl + Hindlll 1~6 D8 genomic DNA digested by BamHI
Oceanobacillus iheyensis cI Bglll Hindlll Kpn 1 Neol and Sac I respectively.
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2.3 D8 4.3kb 2.4 D8 betH
GenBank BLAST D8 4.3kb D8 betH GenBank
ORF 3 ORF No. AY623428 1515bp 505
ORF1 BetH 0. theyensis 56.1kD BetH
GI 22776940 64% http //sosui. proteome. bio. tuat. ac.
OpuD GI 1524397 BetH GI ip N- 6
41398204 Betl. GI 4835822 C- 485 12
BetM GI 34398345 10 2 2
Gl 15614021 51% 49% AG 25°C = - 15.6kCal
48% 43% 44% ORF2 762bp 254 7 T
ORF3 957bp 319 rho betH
2 D8 BetH 12
Table 2 The 12 putative transmembranes for BetH of Halobacillus sp. D8
No. N-termianl Transmembrane region C-terminal Type Length/bp
1 6 WVFWYGLGICGLFVLWGVIGPEH 28 Primary 23
2 46 WYYLLIMIMLAFCVYLIFSRFN 68 Primary 23
3 83 LVSWFAMLFSAGMGMGLVFWTTA 105 Secondary 23
4 137 WGIHAWAVYALVALVLAYFKFH 158 Primary 23
5 182 LGKIIDTLAVVATVVGVAATLGF 204 Primary 23
6 217 FNTPSTYGVQLIILIISTALFIF 239 Primary 23
7 257 MMLGFLLMILLLIVGPTLYILNM 279 Primary 23
8 314 TFYWAWWISWSPFVGIFTARISR 336 Secondary 23
9 344 MLGVLEVPAIVCFIFFAVFGVSA 366 Primary 23
10 401 FITLEVIAIFFITSADSATFVLG 423 Primary 23
11 435 GTVKIIWGLCLSSMAAIIVYFGG 457 Primary 23
12 463 NVLITAAFPFSVIVLLMGVSFYK 485 Primary 23
3 D8 betH
D8
/ MKH13
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Construction of the genomic library of Halobacillus sp. DS and
isolation of the glycine betaine transporter betH gene

LU Wei-dong ZHAO Bai-suo FENG De-qin WANG Lei  YANG Su-sheng”

Key Laboratory for Agro-Microbial Resources and Application of Agriculture Ministry College of Biological Sciences
China Agricultural University — Beijing 100094  China

Abstract  Halobacillus sp. D8 is a sporing-forming  gram-positive moderately halophilic bacterium which could tolerate
up to 25% W/V NaCl. A genomic library of Halobacillus sp. D8 was constructed using pUC18 as vector and 9000
recombinant plasmids were obtained. By dot blot hybridization colony PCR and DNA sequencing the entire glycine
betaine transporter betH gene was isolated from the constructed library. Inspection of the sequenced 4.3 kb DNA region
revealed the presence of three ORFs. The putative ORF of betH is 1515bp long encoding a 505-residue protein BetH

with a calculated molecular mass of 56.1kD. Hydrophobicity plot analysis of BetH indicated a transmembrane protein
containing 12 transmembrane regions. Homology searches for BetH of strain D8 in the GenBank using the BLAST program
revealed significant sequence identities to other glycine betaine transporters the putative glycine betaine transporter of
0. iheyensis 64% identity OpuD of B. subtilis 51% identity BetH of H. trueperi 49% identity  BetL of L.
monocytogenes 48% identity  BetM of M. halophilus 43% identity and the putative glycine betaine transporter of
B . halodurans 44% identity
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