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Halobacterium salinarum NRC-34001 PCR
Halobacterium sp.7P-6

Q786 A 0001-6209 2002 (04-0406-05
1-3

N Halobacterium sp. ZP-6 N-

N- 14 Halobacterium salinarum NRC-34001
acaB1 N- Halobacterium sp. ZP-6

H . salinarum NRC-34001 16S rRNA ¢
Halobacterium NRC-34001 PCR Halobacterium
sp.ZP-6 55
1
1.1
Halobacterium 7P-6 DH5a
pGEM T-Vector ~ Promega
1.2 DNA
> 50mmol/L, Tris-HCI pH7.5 - 1:1
1972 -
2001-09-05 2002-01-25
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DNA TE pHS.0
1.3 PCR
H . salinarum NRC-34001  acaB1 PCR °
1 5'-GGTCGCATATGACAGACGCGCGCGTAGCTG-3'
Nde |
2 5’-CGCGGATCCTCATGCCGCATCCGCCTCCGTG-3".
BamH |
PCR 97°C Imin 54°C 1min 74°C 2min
30
1.4
PCR pGEM T-Vector DH5« Amp
X-gal IPTG LB DNA
1.5
T7-Sp6 377DNA DNA
1.6
Clustal X 1.8 Antheprot 4.3
1.7
GenBank

Acinetobacter sp. A¥009224 Acinetobacter sp. 137761 Almangifera indica P X75329 Al-
caligenes sp. sh-69 AF002013 Arabidopsis thaliana ¢  ABO08854 Arabidopsis thaliana P
AF062590 Azotobacter vinelaneli A¥267243 B . Napus g X93015 Burkholderia pseudomallei
AYO007371 Burkholderia sp. DSMZ 9242 AF153086 Cacnorhabdixs eleguns D86473 Candida
tropialis C D13471 Candida tropicalis P D13470 Candida tropicalisa P D17320 Candida
tropicalis b P D17321 Chromatium sp. 105770 Clostridum acetobutylium U08465 Co-
mamonas acidovorans AB009273 C. thermosacchrolyticum 782038 Cucurbita sp. g D70895.
Cucumis sativus P X67696 Drosophila melanogaster AB010262 E. coli M74164 E. coli
X97452  Ectothiorhodospira shaposhnikovii A¥307334  Enterobactercloacae AF191029 Homo sapi-
ens D16294 Homo sapiens M75883 Homo sapiens C S70154 Homo sapiens M D90228 Homo
sapiens P BC000635 Homo sapiens D16481 Oryciolagus cuniculus AF051897 Paracoccus deni-
trificans D49362  Polyandrocarpa misakiensis AB053115  Pseudomonas sp.61-3 780157 Pseudo-
monas putida AF290949 Pseudomonas putida U10895 Ralstonia eutropha J04987 Ralstonia eu-
tropha A¥026544 Rapphanus sativus C  X78116 Rattus norvegicus D16479 Rattus norvegicus
M57453  Rattus norvegicus P J02749 Raitus norvegicus X05341 Rat M D13921 Rhizobium
melicoti X93358 Saccharomyces sativus C  X07976  Saccharomyces cerevisiae C 120428 Sac-

charomyces cerevisiae P X53946  Strepiomyees, sp-u AKO9386170us: serafn  AF028007,. Thiacystis,
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violacea 101113 Yarrowia lipolytica C  AB042276 Yarrowa lipolytica P X69988 Zogloea
ramigera J02631

Abbreviations C cytosolic M mitochondrial P peroxisomal

2

2.1 PCR

PCR PCR acaB1 GenBank Access
No. AE 0054014 Halobacterium sp . 7ZP-6 H . salinarum NRC-34001  16S
rRNA ¢ Halobacteruum sp . 7ZP-6 H . sali-
narum NRC-34001 B- A acaB1

ATGACAGACGCGCGCGTAGCTGGCGTGGGGTTGACCCACTTCGGTGTGCATCCCGAGCGG 60

ACGAGCCGCGACCTGTTCGCGGAAGCCGGGCTGLCGGCGCTGGACGACGCCGGCGTCGCC 120
CGCGAAGACGTGGCCGCCGTGCACTACGGCAACTTCATGGGGGAGTTGAGCGAGCACCAG - 180
GGCCACCAGGGGCCGCTGGTCGCGGAGGCGCTGGGCCTCGACGTGCCCGCAACCCGGTAC 240
GAGTCGGCGTGCGCGTCCAGCGGCGTCGCGCTCCGGCLCGCCGTCCGTGACGTTCGCAAC 300
GGCGAGGCTGACGTGGTGGTTGTCGGCGGCGCCCAGCGCATGAACAACCTCGAAACCGCC 360
GAATCGACGGACGCGCTGGCCATCGCGGCCCACGGCTTGTACGAGGTGCGCGCGGGCATG 420
ACGTTCCCCGGCGCGTACGCCCTGATGGCGGCGTCGTACTTCGAGCAGTTCGGCGGCAGC 480
CGGGAGGACCTCGCGCACATCGCCGTCAAAAACCACGCCAACGCGGTGGACAACGACCGC 910
GCGCAGTACCAGCAGGCGATCACCGTCGCGGACGCCCTGGAGTCGCCGCCGGTCGCGGAA 600
CCACTGCATCTGTACGACGCGTGCCCCGTCACCGACGGCGCGAGCGCGCTCGTGCTCGTG 660

AGCGAGTCGTACGCCGACACGCACGACGTCAGCGCACCGGTCGCGGTGACCGGCACCGGC 720

CAGGGCGGGGACAAGATGGCGCTCCAGGACCGCCAGAACATGGCGACCTCGCCGGCCGCG 780

ACCGACGCCGCCACCGAAGCCTACGCGGACGCAGGGGTGTCCGCCGACGACGTGGACGTG 840

GCGGAAGTACACGACTGTTTCACCATCGCGGAAGTGATGGCGACGGAGTCGCTGGGCTTT 900
TTCGACCCCGGAGCCGGCATCACTGCCGCGCGCGAGGGTGTCACGACCAAAGACGGGCGG 960

CTGCCGCTGAACCTCTCGGGGGGCCTGAAAGCCAAGGGCCATCCGGTCGGCGCGACCGGE 1020
ACCAGCCAGGTCGCGGAGCTCACCAGGCTGCTGCGCGGCGACCACGTCAACAGCGAGCAC 1080
GTCGCGGACGCACAGACCGCGGTCGCGCACAACGCCGGGGGCACGGTCGCCAGCGCCGTC 1140
GTGCACGTGCTTGAGACGGTCGCGGACACGGAGGCGGATGCGGCATGA 1188

1 Halobacterium 7ZP-6

Fig.1 Nucleotide sequence of Halobacterium ZP-6 thiolase

2.2
55

11.7% :10.2%

4.2
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1

Table 1 Statistical comparison of different kinds of amino acids from thiolases

Positive Negative Apolar/ %
Thiolases Clarged/ %
charge/ % Charge/ % ILMFYV
55 non-halophilic 19.8~25.03 9.88~13.91 8.85~12.21 25.68 ~30.92
thiolases 21.91 11.71 10.2 27.8
Halobacterium
24.28 9.6 14.68 23.51

7P-6 thiolase

2

Table 2 Statistical comparison of amino acid from thiolases

Amino acids Average amino acid composition of Amino acid of halobacterium
non-halophilic thiolases/ % 7P-6 thiolase/ %
Alanine 8.73~18.36  13.56 18.73
Cysteine 0.67~2.99 1.53 0.75
Aspartic acid 3.37~6.89  5.02 8.10
Glutamic acid 3.36~6.86 5.29 6.58
Phenylalanine 1.07~4.43  2.80 2.27
Glycine 6.73~11.67 10.21 9.62
Histidine 0.50~2.66 1.66 3.79
Isoleucine 2.78~9.06 5.55 1.26
lysine 1.51~8.67 5.54 1.26
Leucine 6.71~11.3 8.40 7.08
Methionine 1.50~6.39 3.05 2.02
Asparagine 2.53~6.71  3.77 2.78
Proline 2.79~6.07 4.35 3.29
Glutamine 1.26~6.12 3.60 2.78
Arginine 2.60 ~ 8.86 4.68 4.55
Serine 3.99~8.52 5.95 5.06
Threonine 3.56~6.83 4.83 6.83
Valine 5.86~10.2 8.05 10.88
Tryptophan 0~1.27 0.55 0
Tyrosine 0.49-3.60 1.67 2.27
ILMPYV

27.8% ~23.51%
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5.02% ~8.10% 2
1.66% ~3.79%
5.44% ~1.26% 3
8.05% ~
10.88% 5.55% ~1.26%

D:E H:K V:I

13.56% ~ 18.73

Madern D Pfister C Zaccai G. Eur J Biochem 1995 230 1088 ~ 1095.

Dym O Mevarech M Sussman J L. Science 1995 267 1344 ~ 1346.

Richard S B Madern D Zaccai G. Biochemistry 2000 39 992 ~ 1000.

LuTH LiuSJ Xue Y F et al . Extremophiles 2002 accepted .

Xu Y Zhou P Tian X. Int J Syst Bacteriol 1999 49 261 ~ 266.

Ng W V Kennedy S P Mahairas G G et al . Proc Natl Acad Sci USA 2000 97 12176 ~ 12181 .
Frolow F Harel M Sussman J L et al. Nat Struct Biol 1996 3 452 ~ 458.

N N LR WND

Molecular Cloning and Amino Acid Composition Analysis
of A Halophilic Thiolase Gene

Liu Tiehan Zhou Peijin
Institute of Microbiology ~ Chinese Academy of Science Beijing 100080  China

Abstract 5’ and 3’ end sequence of acaBl gene as primers the gene of halophilic thiolase from
haloarchae  Halobacterium sp. ZP-6 was cloned and its amino acid composition was calculated.
Compared with non-halophilic thiolase the halophilic thiolase contains more negative charge amino
acid less positive amino acid and less strong hydrophobic amino acid and use preferably small
side-chain amino acid. Those suggest that electrostatic screen hydrophobic effect and surface ten-
sion all contribute to halophilic properties of thiolase.

Key words Thiolase amino acid composition Halophilic protein
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