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1.2 Southern blot
C8 0 C8gcPF 5'- 2
CCCGCTTCGTCACCCTTG-3' C8gcPR  5'-GTCCTCACGGGCGG 2.1 Southern blot
TATC-3' PCR Southern blot 1 AS7092 DNA  Bglll
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15 AS7092 6kh
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37°C 10pg D 1.2 3 4 5
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DNA Bgl 1l pUCm-T 16C
1 Southern blot
HalC8 pUCm-T Fig.1  Southemn blot assay. A Agarose gel electrophoresis of total
PCR C8gcF 5'- genomic DNA from the haloarchaeal strain AS7092 digested with Stu |
CAGGATACCGCCCGTGAG-3! pUCBO3 lane 1  Sacl lane2 Bglll lane3 Pwull lane 4 and Nsi |
HalC8 pUCm-T lane 5 B The corresponding Southern blot of the panel A using a

M13/pUC direct 5'-GTAAAACGACGGCCAGT-3’
25pL 10 x KOD-plus DNA 2.5pL dNTP
2.0mmol/LL 2.5pL. MgSO, 25mmol/L. 1pL C8gcF  10pmol/L
1pl. M13/pUC direct 10pmol/L. 1pL. KOD-plus DNA
0.5U 94°C 5min 94°C 1min 58°C 1min 72°C 3min
25 72°C 10min
1.4 PCR
3kb  PCR Bgl Il
Bglll EcoRV
KOD-plus DNA PCR
EcoRV 2°C
E. coli DH5a 40pL X-Gal

400 PTG 20mg/ml 37°C

pUCm-T’

20mg/ml.
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TCCGCCTTGTCACTGTCG-3'
C8gcF
PCR

pB04 DNA
1.6
GeneTool
ORF The
National Center for Biotechnology Information NCBI  Blast
GenBank
TMHMM http //www. cbs. dtu. dk/
services/ TMHMM/ Compute pl/Mw tool http //ca. expasy. org/
tools/pi-tool . html
TMpred program http //www. ch. embnet. org/

software/ TMPRED-form . html

probe 450bp downstream of the halocin C8 gene. M. DLI15000 Marker
P. The plasmid pUCBO3 ~ D. The total genomic DNA from the
haloarchaeal strain AS7092 without digested.
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Fig.2 Halocin C8 encoding gene proC8 and the ORFs in its context

sequences. The locations of the primers were also indicated.
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1 C8
Table 1 Analysis of the deduced proteins of proC8 and the ORFs in its context sequences
ORFs Start and stop coden  Residue number aa Theoretical Mw/Da Theoretical pl Predicted function
halU 1158 ~ 2762 534 55504.02 11.34 Predicted transmembrane protein
halR 3293 ~ 4102 269 30487.18 4.94 Predicted transcriptional regulator
proC8 4330 ~ 5181 283 29379.34 4.25 Halocin C8 precursor
halT1 6250 ~ 5282 322 34069.73 4.40 Predicted permease protein
halT2 6512 ~ 7591 359 39927.50 4.02 Predicted periplasmic protein
halT3 7722 ~ 9372 550 57810.95 9.29 Predicted ABC transporter transmembrane
2.4.2 hdU TMHMM HalU
halU ATG 27 12 3
TATA box  BRE halU
5473 144 159 207 241 337 344 486 495 Northern
42

135 90 126 176 190 257 319 364 396 439 466 518 534 2.4.3halR halR proC8
HalR ArsR
3 HalU
MmArsR1 ~ MmArsR2

Fig.3  The predicted membrane-spanning regions of HalU. The locations

. . T . . MmArsR3 4 HalR HalC8
of inside regions thick line  membrane-spanning regions black
block and outside region thin line of HalU are labeled by the number HalR HTH motif

HalR DNA HalC8

of the amino acids.

-

HalRr : MEKPENERNR Rl 2L = 1 i ] 65
HmPdbp 2 e - L E R 1A A a0 = A AT T -] 54
MmArsR1 : L ! L " ’ < ] &0
MmArsRZ2 &0
MmArsR3 &0
MbfArsR &0
-
HalR RD B 124
HmPdbp RS R 113
MmArsr1l E 123
MmArsRr2 Ey 123
MmArsR3 Ep 123
MbfArsR 5 123
I
140 bl 180 w is0 hd
HalRr VilcF ovPFAAVEEFT ADE B W - : 187
HmPdbp T| VEPSQTRPNAPVOR R N s S Vieda : 178
MmArsR1 K =M a 2 i qusl | J Py d = = 187
MmArsRz2 M L A DA ) ! : 187
MmArsR3 K LM I K H - I V) / ] : 187
MbEfArsR RT LT I K Hi 3 I 2 I V] 4 E : 187
a6
- 260
HalR : E ] BNDEsGIHGlLA--BDDEV : 245
HmPdbp : ) DNGVLQA-EB--IDTTA : 236
MmArsR1 : ) ) L FEs : 248
MmArsR2 : T ) WT v L FH:s : 248
MmArsR3 : T T A T v L, FE:s : 248
MbfArsR @ ] ; GT.E 4D .. K ] sPpP : 248
T

HalRr 269

HmPdbp 263

MmArsR1 271

MmArsRZ2 271

MmArsR3 271

MbfArsg 275

4 HalR HTH motif

Fig.4 Amino acid sequence alignment of HalR with archaeal transcriptional regulator and prediction of HTH motif. Amino acid sequence of HalR is aligned

with archaeal transcriptional regulators using the programme GeneDoc version 2.6.02 . Helix-turn-Helix motif is predicted by the HTH programme ' and

boxed. Black-shaded symbols indicate completely conserved amino acid residues. HmPdbp  Haloarcula marismortui ATCC 43049 putative DNA binding

protein.
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Fig. 5  The probable function of halTl halT2 and halT3 and their Hall HalCS HalCS Hal T
predicted localization in the cell wall. 10 HalC8 Hal |
HalC8 HalTl T2 T3
3 HalC8 HalC8
HalC8
6.3kb PCR HalC8 HalU
3kb HalC8 Tat pathway
9.3kb GenBank :
HalC8
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Mersacidin " ProC8 Hall  HalC8
HalC8
HalC8 HalC8
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9.3kb HalR : 2001 42 4 502-505.
proC8 2 Rodriguez-Valera F Juez G Kushner DJ. Halocins ~salt-dependent
proC8 . bacteriocins  produced by extremely halophilic rods. Can J
21 proC8 Microhiol_ 1080, 28 15

1-154
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Cloning and analysis of genes in the Halocin C8 gene cluster

MEI Shuang-shuang LI Yun LU Qiu-he XIANG Hua™

State Key Laboratory of Microbial Resources Institute of Microbiology Chinese Academy of Sciences Beijing 100080 China

Abstract Halocin C8 HalC8
inhibitory spectrum against the members of haloarchaea. To investigate the mechanisms of the gene expression regulation the

produced by a halophilic archaeon strain AS7092 is a gene-coded peptide microhalocin and has a wide

peptide processing and transportation of this halocin a 9.3kb DNA gene cluster containing the halocin C8 encoding gene proC8 and
other possible involved genes was cloned by screening of a genomic library of AS7092 as well as anchoring PCR technique.
including halU halR proC8 halTl halT2 and halT3.
The gene halU encodes a membrane-spanning protein HalU  but its function is unknown. The gene halR encodes a putative regulator

Seqguence analysis indicated that it contained at least six open reading frames
protein HalR its function was deduced to regulate the transcription of proC8 gene which encodes the precursor for halocin C8. The

gene halTl halT2 and halT3 likely encode the transporters HalTl HalT2 and HalT3 the functions of which were speculated to

transport the halocin C8 out of the cellular membrane. This is the first report of gene cluster cloning for any halocin.

Keywords Halocin C8 Gene cluster cloning Sequence analysis Gene function

Foundation items Key Project of Chinese National Programs for Fundamental Research and Development 2004CB719603
for High Technology Research and Development of China 2004AA626010

National Programs
National Natural Science Foundation of China 30570029
* Corresponding author. Tel/Fax 86-10-62656916 E-mail xiangh@ sun.im.ac.cn

Received 9 August 2005/Accepted 25 October 2005/Revised 23 December 2005
© MERZRMEMMRITATIEREHIEE http://journals, im. ac. cn





