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The authors have reported that several strains of halophilic
archaea, including Hc.morrhuae NRC16008 (NCMB746) and
Hf.mediterranei R4 ATCC33500, produced extracellular
halophilic proteases on agar plates containing 3 to 4 M NaCl (1).
Later investigation showed that ten more unidentified halophilic
archaeal strains recently isolated from saline samples exhibited
extracellular protease activities. Since several complete and partial
sequences of 16S rRNA encoding genes have been reported from
halophilic archaea, the authors sequenced the genes of the above
mentioned two species to enrich the 16S rRNA data base for the
future use for the identification ofthe halophilic archaeal isolates.
Four primers were synthesized, 20 nucleotides long each,

designed from very conserved regions of 16S rRNA of halophilic
archaea (sense, 1-20 and 688-707: antisense, 720-739 and
1453-1472, numbering according to ref.2 for Halobacterium
cutirubrum 16S rRNA), and used in PCR for the amplification
of rDNA, approximately 740 and 785 bp. The partially
overlapping rDNAs were sequenced by the dideoxy method with
dye-labelled M13(-21) universal-primers using ABI 373A DNA
sequencer. The result is shown in Figure 1 in an aligned form
with a total of 164 substitutions including 5Ns. On the other hand
Hc.morrhuae NRC 16008 16S rRNA differed from that of
Hc.morrhuae ATCC17082 (3) in only 12 bases except for 5Ns,
while there were 24 substitutions between Hf mediterranei and
Hf volcanii (4).
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HCOo ATTCCGGTTGATCCTCCCGGANNNTATTGCTATCGC,GGTCCGATTCAGCC -50

N898 ATTCCGGTTGATCCTGCCGGAGGTCATTGCTATTGOOGTCCGATTTAGCC -50

ATGCTAGTTGTACGGGTTTAGACCCGTAGCAAATAGCTCCGTAACACGTG -I00

ATGCTAGTTGCACGAGTTCACACTCGTGOCGAAAAOCTCAGTAACACGTG -100

OCCAAACTACCCTCTGGACCOOGATATCCTCGGGAAACTGAOOTCAATCC -150

OCCAkAACTACCCTACAGAGAACGATAACCTCGOGAAACTGAGOCTAATAG -150

CAGATACTOCTTTCATOTTGGAATACNGAAAGTCGGAAACOGTCCOCCOC -200

TTCATACOOOAGTCATGCTTGAATOCCGACTCCCCOAAACOCTCCOOCOC -200

COGAOOACGTOACTTCOOCCOATTAGGTAOACOOTOOOOTAACGGCCCAC -250
.... ... .. ........I..............I...........

COT0CC0ATAATC0oTACOOOTT070AGaACaAAAACCCOoGaACOOTAT -200O
C070cCAATaATCOO?AcooOoT6?oAoACA GAOOCCCOOGAOACo0AAT -300

CTO.OOACAA0ATACCOOOCCCTACOOOOCOCAOCAOOC0504AACCTTA -350

C7oAOACAAOATTCCGOOCCCTacGoooCOcaGAoC40OCOAAAMCcTTA -350

COCTOTACCOAOTOCOATAAOOOOACCCCOAO?OCOAOOOCATACAO?C -400

,... . *- .-................ .. ....

CAC?GCACOCAAOTOCOATAAOOOGACCCCAAOTOCOAOOOCATA1AOTC -400

CTCOCTTTTCOTOACTOTAMGAOOGTCTCAOAATAAOAOCTOGOCAAOAC -450

C?COCTC8cTFYC?COAC?AOOCOO?COAOOATAXOAOC?OOCACATOAC -450

COOTOCCAOCCOCCOCOOTAA?TCCOOCAOCACOAOCOATAOCCACFATT -500

COO7OCCA0COCCGCCOOTAATACCOGCAOCTCA400TTATCACOOATATC -s50

ACTCOOCC?AACCOtCCOTAOCCOCCOAACCAOTCCOTCOCTOOAtCC -550

AAGOC?00A0000I04C7 ?C?0000TA89..
AUaA TCCOTtCOa4 -500

SUGTaUTCCGtlitCTWU-750

'CTU4CWUCCCUC8tGUX-700

T."? ......? .......

UO^CO- TCGUCWGUOO-?000

'TOA,ATACTCCWlSCCAM4ATA -850

0TAO0GOCCOTGAOcoAOCCCCTOOGAAOTACO?CCOCAOoATOA -850

AACTt?AAAGOATTOOCOGOOOAOCACTACAACCOGAOOAOCCTOCOOtt -900

MCTTA,AAooiTTtoocGoOWAocACTACajCCWAWGAOCCTOCoGTT -000

TAATT70ACTCACOCCooACATCTCACCOWCACCOACAOtOTOCA0TGA -950,..................... G .. .......

TMATTwOACTCMcoccWAcATCTCAcC~AGCITCCGACTACA-GT~A^TG -949

CAoTCAoITCTGOATOCTTACTT-OGOCCACT-GAOAOAOGOTCATOOC -998

COCCOTCaOCtaTCACCOtO^ACGACOCTOTC?AGAOTCAOGOCAAOOCO -1046

COCCOTCAOCTCOTACCO70400CGTCCtotTaAAGCAOOCAACOAOCOA -1049

AGGGAGACTGCCGTCOCTAAOACOOAOGAAGGAACOOOCAACGOTAGOTC -1148
,.... .... ..................... .....

AOAAOOACTOCCOC?OCTAsaOGCOAOOAAOOAACOOOCAACGOOaoOTC -1248
AGTA?OCCCCOAATOTOCC,GOCGACACOCOC?ACAATGOCCGAGACA -1198

AGTATGCCCCGAaTGAGCTGGGCTACACGCWOOcTACAATGGTCAAGACA - I1208
GTW00ACOCTACCCCGAGAGGOOACGCTAATCTCCTAACCTCGGTCOTAG -1248

ATGGGTTOCiaTCTCGAAAOAGAACGCTAATCTCCTAAACTTGATCGTAG -1248

T7COOOTTOCGoTTOGAACCCACCCOCATOAAGCTGoAGTCOGTAGTAA -1298..........T......T.....1
TTCGATTAGGCTCAsCTGTCTCATAAGTGnATTCGTATAA-12 98

TCGCATTTCACAAGAGTGCGGTGAATACGTCCCTGCTCCTTGCAC ACACC -134 8

OCCCGTCAAATCACCCGAGTGAGGTCCGCOATGA2,GCCGCCGCAACGCCGG -1398

GCCCGTCAAAGCACCCGAGTGAOGTCCOGATGAGGCCACCACA-CGGTGG -1397

TCGAATCTOO,CTTCOCAAGOOGGATTAAGTCGTAACAAGATA CCGTAG -1448

TCOAATCTGG-CTTCGCAAGOGGOCTTAAGTCGTAACAAGGTAGCCGTAG -1446

GGOAATCTGCGGCT0GATCACCTCCT -1474

GGGAATCTOCGGCTGGATCACCTCCT -1472

Figure 1. Sequences of 16S rRNA encoding genes from Halococcus morrhuae
NRC 16008 (National Research Council Canada) (Hcmo) and Haloferax
mediterranei ATCC33500 (Hfme). N, ambiguous bases; dashes, gaps required
to maintain the alignment.
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GTaAACGATOCtCOCtAOGtOGOGCACA

I -600


