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Tab.2 Strains used in the 16S rDNA sequence analysis

16S rDNA
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bp
1. Haloarcula japonica TR-1 1424 D 28872
2. Haloarcula marismortui HH 10 1472 X 61689
3. Haloarcula marismortui He8 1472 X 61688
4. Haloarcula sinaiiensis ATCC 33800 1470 D 14130
5. Halobacterium halobium NCIMB 777 NCIMB 777 1463 AJ 002949
6. Halobacterium halobium R1 R1 1473 M 11583
7. Halobacterium salinarium NCIMB 786 1458 AJ 002947
8. Halobacterium sodomense ATCC 33755 1469 D 13379
9. Halobacterium sp.ch2 Ch2 1469 L 00922
10. Halobacterium sp. Y12 YI2 1471 D 14127
11. Halobacterium trapanicum NCIMB 767 NCIMB 767 1472 D 14125
12. Halobacterium trapanicum NCIMB 784 NCIMB 784 1481 AF 027738
13. Halobacterium trapanicum NRC 34021 NRC 34021 1460 X 82168
14. Halobaculum gomorrense 1474 L 37444
15. Halococcus morrhuae 1475 X 00662
16. Halococcus morrhuae NRC 16008 1474 D 11106
17. Halococcus saccharolyticus ATCC 49257 1472 AB 004876
18. Halococcus salifodinae BIP BIP 1302 7 28387
19. Halococcus salifodinae BG2/2 1422 AJ 131458
20. Halococcus salifodinae Br-3 1465 AJ 238897
21. Halococcus turkmenicus VKM B-1734 1473 AB 004878
22. Haloferax denitrificans ATCC 35960 1469 D 14128
23. Haloferax gibbonsii ATCC 33959 1470 D 13378
24. Haloferax mediterranet ATCC 33500 1472 D 11107
25. Halorubrum distributum JCM 9100 1467 D 63572
26. Halophilic archaeum 1L - 11 L-11 1472 D 14126
27. Halorubrum lacusprofundi ACAM 34 1464 X 82170
28. Halorubrum saccharovorum NCIMB 2081 1460 X 82167
29. Halorubrum trapanicum JCM8979 1472 D 63786
30. Haloterrigena thermotolerans PR5 1451 AF 115478
31. Natrialba asiatical72P1 172P1 1469 D 14123
32. Natrialba asiatica BIT BIT 1470 D 14124
33. Natrinema versiforme XF10 1438 AB 023426
34. Natronobacterium bangense A33 1475 Y 14028
35. Natronobacterium tibetense GA33 1474 AB 005656
36. Natronococcus amylolyticus Ah-36 1475 D 43628
37. Natronococcus occultus NCIMB 2192 1464 7 28378
38. Natronomonas pharaonis JCM8858 1465 D 87971
39. r—fish r— fish 1459 AF 367370
40. Methanosaeta concilii 1471 X 16932
97.6% ~99.8%  Haloterrigena DNA - DNA
96.6% cross — hybridization
95.4% ~ 99.8%
r — fish 95%

46 /200 /29 / 2



' ]]J]—I@ARTICLE

g5 Hb. trapanicumNCIMB 784

9
97

20

100

74| rfish
golrHb. trapanicumNC

Nat.asiatica 17
Nat.asiaticaBIT

_ﬂNc.amonIyﬁcus |

100 Ne.occuitus

97— Hf.denitrifrcansATCC 35960
Hf.gibbonsiATCC 33959

IMB 767 | Natrinema

&7 L1
6 LEHb.hafobiumNClMB
78 Hb.san‘r'na_riumNCIMB
Nrma.versiformeXF 10
Ht.thermotolerans Haloterrigena
Hc.turkm enicus I
Nb.bangensel
Nb.tibetense Nagtrorubrum

P1| patriaiba

Natronococcus

Hf.mediterraneiATCC 33500

37

Hb.sodomensa

72— He.morrhuaeNRC 16008

a5 JEE He.morrhuae

Hr.trapanicumJCM 8979
He.saccharolyticus
c.salifodinaeBr 3

100
29 100 5
100

rHb.sp.Y12 !

e

L Hb. hatobiumR1

He.salifodinaaBlp
He.salifodinaeBG 2/2

snoocoaojey

Halobacterium
Natronomonas

100 \yms. pharaonisJCM 8858
Ha.marism ortuiH 10.
Ha.sinaiiensisATCC 33800 | yoioarculs

100 |: Ha.rnarisrm ortuiHC8
89 Ha.japonica

Mstoconcilii

0.05

3 16S

Fig.3

Halobactertum trapanicum NCIMB 784
Halobacterium trapanicumNCIMB767, L - 11, Halobac-

tertum  halobiumNCIMB777, Halobacterium salinarium-

NCIMB786 r — fish
99.8% 99.3% 99.0%

99.2% 98.9% Halobacterium trapanicum NCIMB767
L-11 99.2%  16S rDNA
Halobactertum halobiumNCIMB777  Halobacterium
salinariumNCIMB786  99.1 %
Natrinema
r — fish

Halobactert-

Terry

rDNA

um trapanicum NCIMB 784

16S rDNA

Halobactertum halobium

Natrinema

Marine Sciences/Vol.29,No.2/2005

Halobacterium

| Haloferax

Hba.gom orrense Halobaculum
100 |: Hr.saccharovorum.
Ar.lacusprofundi

100 Hb.trapanicumNRC
[( _|: Hb.sp.Ch 2
Hr.distributum

winiqriojeH

Phylogenetic tree based on 16S rDNA sequences of all strains scale bar represents 0.05 mutational events per site

(121

r — fish

Halococcus morrhuae

Halococcus

47



' ]]-@ARTICLE

halophilic bacterialJ]. J Gen Microbiol, 1981,123:75 -
(1] : : 80.
M] . 1997.95 ~ [8] Hasegawa T, Takizawa M, Tanida S. A rapid analysis for
% chemical grouping of aerobic actinomycetes[J]. J Gen
Appl Microbiol, 1983,29:319 — 322.

[9]  Oren A, Gurevich P, Gemmell R T, et al. Halobaculum

[2] Krubasik P, Kobayashi M, Sandmann G. Expression and

functional analysis of a gene cluster involved in the syn —
gomorrense gen. nov., a novel extremely halophilic

archaeon from the Dead SealJ]. Int J Syst Bacteriol,
1995,45(4) :747 - 754.

[10] . . . 16S rDNA
PCR [JI. .1994,34(1):6- 8.

[11] Gochnauer M B, Kushner D J. Growth and nutrition of
extremely halophilic bacterial J]. Can J Microbiol,
1969,15:1 157 -1 165.

[12] McGenity T J, Gemmell R T, Grant W D. Proposal of a

thesis of decaprenoxanthin reveals the mechanisms for Cso
carotenoid formation[J]. European Journal of Bioche —
mistry 2001, 268(13):3 702 -3 708.

[3] Grant W D, Larsen H. Extremely halophilic archaebacte —
ria. order Halobacteriales ord.nov[M]. In: Staley J T,
Bryant M P, Pfenning N, et al. Bergey’s manual of
systematic bacteriology (3) [C] . Baltimore: The Williams
& Wilkins Company, 1989.2 216 - 2 233.

[4] Kocur M, Hodgkiss W. Taxonomic status of the genus

Halococeus Schoop|J]. Tnt J Syst Bacteriol, 1973,23 new halobacterial genus Natrinema gen. nov., with two
(2): 151 - 156 species Natinema pellirubrum nom. nov. and Natrinema

[5] Gochnauer M B, Kushner D J. Growth and nutrition of pallidum nom novlJ]. Int J Syst Bacteriol, 199848

extremely halophilic bacterial 1. Can J Microbiol (4):1 187~ 1196.
1969.15:1 157 — 1 165 [13] Ventosa A, Gutierrez M C, Kamekura M, et al . Proposal

[6] to transfer Halobacterium trapanicum JCM 9743 and strain

s s s .

[ 1984, 24(4) : 304 — 309 GSL - 11 to Haloterrigena turkmenica gen. nov., comb.

[7] Ross HN M, Collins M D, Tindall B J, et al. A rapid nov. LJ1. Int J Syst Bacteriol 1999,49(1) : 131 - 136.

procedure for the detection of archaebacterial lipids in

Identification of a bacterioruberin — producing microorganism
and analysis of its pigment
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Abstract A swain r - fish that produces red pigments was isolated from salted fish. Based on its morphological ,
cultural, physiological and biochemical characteristics, strain r — fish is certainly an coccoid extremely halophilic archaeon.
Phylogenetic analysis results indicate that r — fish and Halobacterium trapanicum NCIMB 784 both belong to the genus of
Natrinema at the similarity of 99.8% . The red pigments of r — fish were isolated and subjected to TLC analysis. The red
pigments of r — fish contained, bacterioruberin, anhydrobacterioruberin, bisanhydrobacterioruberin and an unidentified

pigment, similar to the pigment compositions of Halobacterium halobium and Halococcus morrhuae.
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