REFERENCES

English

Aguilera, M., Incerti, C., Fuentes, S., Russell, N. J., Ramos-Cormenzana, A. and
Sa’'nchez, M. 2007. Chromohalobacter salarius sp. nov., a moderately
halophilic bacterium isolated from a solar saltern in Cabo de Gata, Almeri’a,

southern Spain. Int. J. Syst. Evol. Microbiol. 57: 1238-1242.

Ahmed, A. Yokota, T. and Fujiwara. 2007. Gracilibacillus boraciitolerans sp. nov.,
a highly boron-tolerant and moderately halotolerant bacterium isolated from

soil, Int. J. Syst. Evol. Microbiol. 57: 796-802.

Amano, K. 1962. The influence of fermentation on nutritive value of fish with
special reference to fermented ﬁsh'products of Southeast Asia. In FAQO Intern.

Symp. On Fish in Nutrition., London: Fishing News (Books) Ltd.

Amoozegar, M. A., Malekzadeh, F., Malik, K. A., Schumann, P. and Sprocer, C.
2003. Halobacillus karajensis sp. nov., a novel moderate halophile. Int. J.
Syst. Evol. Microbiol. 53: 1059-1063.

Anonymous. 1992. Nutritive Values of Thai Foods, No. 44. Bangkok, Thailand,

Nutrition Division, Department of Health, Ministry of Public Health, Thailand.
Anonymous. 2000. Traditional Pla-ra; Value 800 million. J. of Vit. 99(4): 81-84.
An, S., Asahara, M., Goto, K., Kasai, H. and Yokotal, A. 2007. Virgibacillus
halophilus sp. nov., spore-forming bacteria isolated from soil in Japan.

Int. J. Syst. Evol. Microbiol. 57: 1607-1611.

Anton, J., Oren, A., Benlloch, S., Rodriguez-Valera, F., Amann, R and Rossello-
Mora, R. 2002. Salinibacter ruber gen. nov., sp. nov., a novel extremely
halophilic member of the Bacteria from saltern crystallizer ponds. Int. J. Syst.
Evol. Microbiol. 52: 485-491.

Arahal, D.R., Marquez, M.C., Volcani, B.E., Schleifer, K.H. and Ventosa, A. 1999.

Bacillus marismortui sp. nov., a new moderately halophilic species from the

Dead Sea. Int. J. Syst. Bacteriol, 49: 521-530:




124

Arahal, D. R., Garcia, M. T., Ludwig, W., Schleifer, K. H. and Ventosa, A. 200]1a.
Transfer of Halomonas canadensis and Halomonas israelensis to the genus
Chromohalobacter as Chromohalobacter canadensis comb. nov. and
Chromohalobacter israelensis comb. nov. Int. J. Syst. Evol. Microbiol. 51:
1443—-1448.

Arahal, D. R., Garcia, M. T., Vargas, C., Canovas, D., Nieto, J. J.and Ventosa, A.

2001b. Chromohalobacter salexigens sp. nov., a moderately halophilic
species that includes Halomonas elongata DSM 3043" and ATCC 33174". Int.
J. Syst. Evol. Microbiol. 51: 1457-1462.

Asker, D and Ohta, Y. 2002. Haloferax alexandrinus sp. nov., an extremely
halophilic canthaxanthin-producing archaeon from a solar saltern in
Alexand'ria(Egypt). Int. J. Syst. Evol. Microbiol. 52: 729-738.

Azachi, M., Oren, A., Gurevich, P., Sarig, S., and Henis, Y. 1995. Transformation of
formaldehyde by a Halomonas sp. Can. J. Microbiol. 41: 548-553.

Barett, A. J. 1994. Proteolytic enzymes: serine and cysteine peptidase. Methods
- Enzymol. 244: 1-15.

Barrow, G. I. and Feltham, R. K. A. 1993. Cowan and Steel’s manual for the
identification of medical bacteria, 3ed, Cambridge: Cambridge University
press. '

Beyer, N., Driller, H., and Bunger, J. 2000. Ectoine an innovative, multi-functional

active substance for the cosmetic industry. Seidenle Fette Wachse J. 126: 26-

29.

Britton, H. T. S. and Robinson, R. A. 1931. Universal buffer solutions and the
dissociation constant of veronal. J. Chem. Soc. 1456-1462.

Bunger, J., Axt, A., zur Lange, J., Fritz, A., Degwert, J., and Driller, H. 2000. The
protection function of compatible solute ectoin on the skin, skin cells and its
biomolecules with respect to UV-radiation, immunosuppression and

membrane damage, pp. 359-365 In: Proceedings of the XXIth IFSCC

international congress, Berlin.




Cao, S. J., Qu, J. H,, Yang, J. S., Sun, Q., Yuan, H. L., 2008. Halolactibacillus
alkaliphilus sp. nov., a moderately alkaliphilic and halophilic bacterium
isolated from a soda lake in Inner Mongolia, China, and emended description

of the genus Halolactibacillus. Int. J. Syst. Evol. Microbiol. 58: 2169-73.

Carrasco, I. J., Ma'rquez, M. C.,Yanfen, X. Ma., Y., Cowan, D. A, Ones, B. E.,
Grant, W. D. and Ventosal, A. 2006. Gracilibacillus orientalis sp. nov., a
novel moderately halophilic bacterium isolated from a salt lake in Inner

Mongolia, China. Int. J. Syst. Evol. Microbiol. 56: 599-604.

Cayol, J. L., Ducerf, S., Patel, B. K. C., Garcia, J. L., Thomas, P and Ollivier, B.
2000. Thermohalobacter berrensis gen. nov., sp. nov., a thermophilic, strictly
halophilic bacterium from a solar saltern. Int. J. Syst. Evol. Microbiol. 50: 559
-564.

Chaiyanan, S., Chaiyanan, S., Maugel, T., Huq, A., Robb, F. T., and Colwell, R. R.

1999. Polyphasic taxonomy of a novel Halobacillus, Halobacillus
thailandensis sp. nov. isolated from fish sauce. Syst. Appl. Microbiol. 22:
© 360-365.

Chamroensaksri, N., Akaracharanya, A., Visessanguan, W. and Tanasupawat, S.

2008. Characterization of halophilic bacterium NB2-1 from Pla-ra and its
protease production. J Food Biochem. 32(20): 536-555.
Chen, Y.G., Cui, X. L., Zhang, Y.Q., Li, W. J., Wang, Y.X., Xu, L. H., Peng,’ Q.,

Wen, M. and Jiang. C. L. 2008a. Gracilibacillus halophilus sp. nov., a
moderately halophilic bacterium isolated from saline soil. Int. J. Syst. Evol.
Microbiol. 58: 2403-2408.

Chen, Y.G., Cui, X. L., Zhang, Y. Q., Li W. J., Wang, Y. X,, Xu, L. H,, Peng, Q.,
Wen, M. L. and Jiang, C. L. 2008b. Gracilibacillus quinghaiensis sp. nov.,

isolated from salt-lake sediment in the Qaidam Basin, nonﬁ-west China. Syst
Appl Microbiol. 31(3): 183-9.
'_Chen, Y. G., Cui, X., Fritze, D., Chai, L., Schumann, P., Wen, M., Wang, Y., XuL, L.

and Jiang C. L. 2008c. Virgibacillus kekensis sp. nov., a moderately



126

halophilic bacterium isolated from a salt lake in China. Int. J. Syst. Evol.
Microbiol. 58: 647-653.
Chiplonkar, J. M., Gengodkar, S. V., Wagh, U. V., Ghadge, G. D., Salinivasan, M. V.

A. 1985. ApplicationS of alkaline protase from Conidiobolus in animal cell

culture. Biotechnol. Lett. 7: 665-668.

Chookietwattana, K. 2003. Divesity of halophilic bacteria in saline soil at nong
boreservoir, Mahasarakham, province, Thailand. Environmental Biology,
Suranaree University of Technology.

Choorit, W. and Prasertsan, P. 1992. Characterization of proteases produced by
newly isolated and identified proteolytic microorganisms from fermented fish

(Budu). World J. Microbiol.Biotechnol. 8: 284-286.

Crisan, E. V. and Sands, A. 1975. Microflora of four fermented fish sauces. Appl.
Microbiol. 29: 106-108.
D'Souza, M. P., Amini, A., Dojka, M. A., Pickering, I. J., Dawson, S. C., Pace, N. R.
and Terry, N. 2001. Identification and characterization of bacteria in a
- elenium-contaminated hypersaline evaporation ponds. Appl. Environ.
Microbiol. 67: 3785-3794.
Da Costa M. S., Santos, H. and Galinski, E. A. 1997. An overview of the role and

diversity of compatible solutes in bacteria and archae. In: Scheper, T. H. (ed),

Advances in biochemical engineering/biotechnology, vol 61. Berlin

Heidelberg New york: Springer. pp.117-153.
Duong Van Qua, Shimidu, U., and Taga, N. 1981. Purification and some properties
of halophilic protease produced by a moderately halophilic marine

Pseudomonas sp. Can. J. Microbiol. 27: 505 — 510.

Ezaki, T., Hashimoto, Y., and Yabuuchi, E. 1989. Fluorometric deoxyribonucleic
acid-deoxyribonucleic acid hyb.ridization in microdilution wells as an
alternative to membrane filter hybridization in which radioisotopes are used to
determine genetic relatedness among bacterial strains. Int. J. Syst. Bacteriol.

39: 224-229.




127

Fehmy, F., Flossdorf, J. and Claus, D. 1985. The DNA base composition of the type

strains of the genus Bacillus. Syst Appl Microbiol. 6: 60-65.

Felsenstein, J. 1985. Confidence limits on phylogenies: an approach using the
bootstrap. Evolution. 39: 783-791

Fitzgerald, P. M. D., Mckeever, B. M., Van Middlesworth, J. F., Springer, J. P,
Heimbach, J. C., Chin-Tai Leu, Herber, K. W., Dixon, R. A. F. and Darke,
P. L. 1990. Crystallographic analysis of acomplex between human
immunodeficiency virus type 1 protease and acetyl-pepstatin at 2.0 A
resolution. J. Biol. Chem. 265: 14209-14219.

Forbes, L. 1981. Rapid flagella stain. J. Clin. Microbiol. 3: 362-634.

Galinski, E.A. 1993. Compatible solutes of halophilic eubacteria: molecular
principles,water-solute interaction, stress protection. Experientia. 49: 487-496.
Garcia, M. T., Ventosa, A., Ruiz-Berraquero, F. and Kocur, M. 1987. Taxonomic

study and amended description of Vibrio costicola. Int J Syst Bacteriol. 37:

251-256.
Garcia-Carreno, F. L., Dimes, L.E. and Harrd, N. F. 1993.  Substrategel

electrophoresis for composition and molecular weight of proteinases or

proteinaceous proteinase inhibitors. Anal. Biochem. 214: 65-69.

Gimenez, M. 1., Studdert, C. A., Sanchez, J. J. and De Castro, R. E. 2000.
Extracellular protease of Natrialba magadii: purification and biochemical
characterization. Extremophile. 4:181-188.

Godfrey, T. and West, S. 1996. Industrial enzymology, e ed, London: Macmilan

Press.

Guzzo, J., Murgier, M., Filoux, A. and Lazdunski, A. 1990. Cloning of the
Pseudomonas aeroginosa alkaline protease gene and secretion of the protease
into the medium by Escherichia coli. J. Bacteriol. 172: 942-948.

Haruko, N., Uchino, M., Shida, O., Takano, K., Nakamura L. K. and Komagata, K.
2004. Bacillus vietnamensis sp. nov., a moderately halotolerant, aerobic,
endospore-forming bacterium isolated from Vietnamese fish sauce

Int. J. Syst. Evol. Microbiol. 54: 2117-2120.




128

Heidari, R. H. 2008. Salinivibrio proteolyticus sp. nov., a moderately halophilic and

proteolytic species from a hypersaline lake in Iran. Int. J. Syst. Evol.

Microbiol. 58, 1159-1163.

Heyndrickx, M., Lebbe, L., Kerster, De Vos, P., Forsyth, G. and Logan N. A.
1998. Virgibacillus: a newgenus to accommodate Bacillus pantothenticus
(Proom and Knight 1950). Emened description of Virgibacillus

pantothenticus. Int. J. Syst. Bacteriol. 48:99-106.

Heyrman, J., Logan, N. A., Busse, H. J., Balcaen, A., Lebbe, L., Rodri'guez-Di1'az,
M., Swings, J. and De Vos, P. 2003. Virgibacillus carmonensis sp. nov.,
Virgibacillus necropolis sp. nov. and Virgibacillus picturae sp. nov., three
novel species isolated from deteriorated mural paintings, transfer of the
species of the genus Salibacillus to Virgibacillus, as Virgibacillus marismortui
comb. nov. and Virgibacillus salexigens comb. nov., and emended description

of the genus Virgibacillus. Int. J. Syst. Evol. Microbiol. 53: 501-503.

Hinteregger, C. and Streichsbier, F. 1997. _Halomonas sp., a moderately halophilic

- strain, for biotreatment of saline phenolic waste-water. Biotechnol. Lett. 19:
1099-1102.

Hiraga, K., Suzuki, T. and Oda, K. 2000. A novel Double-headed proteinaceous

inhibitor for metalloproteinase and serineprotease. J. Biol. Chem. 275(33):
25173 - 25179.

Hiraga, K., Nishikata, Y., Namwong, S., Tanasupawat, S., Takada, T. and Oda, K.
2005. Purification and characterization of serine proteinase from halophilic

bacterium, Filobacillus sp. RF2-5. Biosci. Biotechnol. Biochem. 69: 38-44.

Horikoshi, K. and Grant, W. D. 1998 Extremophiles. Microbial Life in Extreme
Environments, Wiley-Liss, New York

Hua, N. P., Kanekiyo, A., Fujikura, K., Yasuda, H. and Naganuma, T. 2007.
Halobacillus profundi sp. nov. and Halobacillus kuroshimensis sp. nov.,
moderately halophilic bacteria isolated from a deep-sea methane eold

Seep. Int. J. Syst. Evol. Microbiol. 57: 1243-1249.




129

Huang, C. Y., Garcia, J. L., Patel, B. K. C., Cayol, J. L, Baresi, L. and Mah, R. A.
2000. Salinivibrio costicola subsp. vallismortis subsp. nov., a halotolerant
facultative anaerobe from Death Valley, and emended description of

Salinivibrio costicola. Int. J. Syst. Evol. Microbiol. 50: 615-622.

[toh, H, Tachi, H and Kikuchi, S 1993. Fish fermentation in Japan. In Lee, C H,
Steinkraus, K H and Alan Reilly, P J (Eds). Fish Fermentation Technology.

United Nations University Press,Tokyo, Japan p 177-186.
Jeon, C. O, Lim, J. M., Jang, H. H., Park, D. J., Xu, L. H., Jiang, C. L. and Kim, C. J.
2008. Gracilibacillus lacisalsi sp. nov., a halophilic Gram-positive bacterium

from a salt lake in China. Int. J. Syst. Evol. Microbiol. 58: 2282-2286.

Kamekura, M., Hamakawa, T. and Onishi, H. 1982. Application of halophilic
nuclease H of Micrococcus varians subsp. halophilus to commercial
production of flavoring agent 5'-GMP. Appl. Environ. Microbiol.
44: 994-995.

Kampfer, P. and Kroppenstedt, R. M. 1996. Numerical analysis of fatty acid

‘patterns of coryneform bacteria and related taxa. Can. J. Microbiol. 42: 989-

1005.
Kobayashi, T., Okuzumi, M., and Fujii, T. 1995. Microflora of fermented puffer fish

ovaries in rice-bran "fugunoko nakazuke". Fisheries Sci. 61: 291-295. .
Kobayashi, T., Kimura, B. and Fujii, T. 2000. Differentiation of Tetragenococcus
populations occurring in products and manufacturing processes of puffer fish

ovaries fermented with rice-bran. Int. J. Food Microbiol. 56: 211-218

Komagata, K. and Suzuki, K-I. 1987. Lipids and cell-wall analysis in bacterial

systematics. In Methods in Microbiology, ed, pp.161-203. London:
Academic Press. '

Krusong, W. 2004. Thai fermented fish. In Industrialization of indigenous fermented
foods. 2™ ed. pp.709-719. United state: CRC Press.

Kubo, M., Hiroe, J., Murakami, M., Fukami, H. and Tachiki, T. 2001 . Treatment of

hypersaline-containing wastewater with salt-tolerant microorganisms. J. Biosci.

Bioengin. 91: 222-224.



Kuda, T., Miyamoto, H., Sakajiri, M., Ando, K. and Yano, T. 2001. Microflora of

fish nukazuke made in Ishikawa, Japan. Nippon Suisan Gakkaishi 67: 296-301.

Kumar, C. G. and Takagi, H. 1999. Microbial alkaline proteases: from a
bioindustrial viewpoint. Biotechnol Adv. 17: 561-594.
Kumar, S., Tamura, K., Jakobson, I. B. and Nei, M. 2001. MEGA 2: Molecular

Evolution Analysis software. Bioinformatics. 17: 1244-1245.

Kushner, D. J. 1988. What is the “true” internal environment of halophilic and
other bacteria. Can. J. Microbiol. 34: 482-486.

Kushner, D. J. 1985. The halobacteriaceae. In Woese CR, Wolfe RS (ed)

The bacteria, vol 8. pp 171-214. London: Academic..
Larsen, H. 1962. Halophilism. Quoted in R. H. Vreeland and L. I. Hochstein (eds.).
1993. The Biology of Halophilic Bacteria. Boca Raton: CRC Press. pp. 87.

Lawson, P. A., Deutsch, C. E. and Collins, M. D. 1996. Phylogenetic
characterization of a novel salt-tolerant Bacillus species: description

of Bacillus dipsosauri sp. nov. J. Appl. Bacteriol 81, 109-112.

Lopetcharat, K., Choi, Y. J., Park, J. W. and Daeschel, M. A. 2001. Fish sauce
products and manufacturing: a review. Food Rev Int 17:68-88.

Lowry, O. H., Rosebrough, N. J., Farr, A. L., and Randall, R. J. 1951. Protein
measurement with the folin phenol reagent. J. Biol. Chem. 193: 265-275.

Leifson, E. 1963. Determination of carbohydrate metabolism of marine bacteria.
J. Bacteriol. 85: 1183-1184.

Litchfield, C. D and Gillevet, P. M. 2002. Microbial diversity and complexity in
hypersaline environments: a preliminary assessment. J. Ind. Microbiol.
Biotechnol. 28(1): 48-55.

Liu, W. Y., Zeng, J., Wang, L., Dou, Y. T. and Yang, S. S. 2005. Halobacillus

dabanensis sp. nov. and Halobacillus aidingensis sp. nov., isolated from salt

lakes in Xinjiang, China. Int. J. Syst. Evol. Microbiol. 55: 1991-1996.

Madon, J., Leser, U., and Zillig, W. 1983. DNA-dependent RNA polymerase from the
extremely halophilic archaebacterium Halococcus morrhuae, Eur. J. Biochem.

135:279-283




1.3

McMeekin, T. A., Nichols, P. A., Nichols, S. D., Juhasz, A. and Franzmann, P. D.
1993. Biology and biotechnological potential of halotolerant bacteria from
Antarctic saline lakes. Experientia. 49: 1042-1046.

Margesin, R. and Schinner, F. 2001. Potential of halotolerant and halophilic
microorganisms for biotechnology. Extremophiles. 5: 73-83.

Marmur , J., and Doty, P. 1962. Determination of the base composition of
deoxyribonucleic acid from its thermal denaturation temperature. J. Mol. Biol
5:109-118.

Maltseva, O., McGivan, C., Fulthorpe, R. and Oriel, P. 1996. Degradation of 2,4-
dichlorophenoxyacetic acid by haloalkaliphilic bacteria. Microbiology. 142:
1115-1122.

Mellado, E., Moore, E. R. B., Nieto, J. J. and Ventosa, A. 1996. Analysis of 16S
rRNA gene sequences of Vibrio costicola strains: description of Salinivibrio

costicola gen. nov., comb.nov. Int. J. Syst. Bacteriol. 46: 817-821.

Matheson, A. T, Sprott, G. D, McDonald, L. J and Tessier, H. 1976. Some properties
Of an unidentified halophile: growth characteristics, internal salt concentration,
and morphology. Can. J. Microbiol. 22(6):780-786.

Minnikin, D. E., O, Donnell, A. G., Goodfellow, M., Alderson, G., Athalye, M.,

Schaal, A., and Parlett, J. H. 1984. An integrated procedure for the extraction

of bacterial isoprenoid quinones and polar lipid. J. Microbiol. Methods. 2:

233-241.

Montalvo-Rodriguez, R., Vreeland, R. H., Oren, A., Kessel, M., Betancourt, C. and
Lopez-Garriga, J. 1998. Halogeometricum borinquense gen. nov., sp. nov., a
novel halophilic archaeon from Puerto Rico. Int. J. Syst. Bacteriol. 48: 1305-
1312

Moitischke, L., Driller, H. and Galinski, E. A. 2000. Ectoin and ectoin derivatives as

moisturizers in cosmetics.Patent US060071.
Moral, D. A., Severin, A., Ramos-Cormenzana, H., Tru"per, G. and Galinski, E. A.
1994. Compatible solutes in new moderately halophilic isolates. FEMS

Microbiol. Lett. 122:165-172.



Namwong, S., Tanasupawat, S., Smitinont, T., Visessanguan, W., Kudo, T. and Itoh.
2005. Isolation of Lentibacillus salicampi strains and Lentibacillus
Juripiscarius sp. nov. from fish sauce in Thailand. Int. J. Syst. Evol.
Microbiol. 53, 501-511.

National Research Council of Thailand. 1981-1982. Report on Thai Traditional

Fermented Food. Research Project Phase .

Norberg, P. and Hofsten, B. V. 1969. Proteolytic enzyme from extremely halophilic
bacteria. J. Gen. Microbiol. 55: 251-256.

Noguchi, H., Uchino, M., Shida, O., Takano, K., Nakamura, L. K. And Komagata, K.

2004. Bacillus vietnamensis sp. nov., a moderately halotolerant, aerobic,
endospore-forming bacterium isolated from Vietnamese fish sauce. Int J Syst
Evol Microbiol. 54: 2117-2120.

Nicholson, C. A. and Fathepure, B. F. 2004. Biodegradation of benzene by

halophilic and halotolerant bacteria under aerobic conditions. Appl. Environ.

Microbiol. 1222-1225.

Nieto, J. J., Vargas, C. and Ventosa, A. 2000. Osmoprotection mechanisms in the
moderately halophilic bacterium Halomonas elongata. Rec. Res. Dev.

Microbiol. 4: 43-45.

Nieto, J. J. 1991. The response of halophilic bacteria to heavy metals.

In: Rodriguez-Valera, F. (Ed.), General and applied aspects of halophilic

microorganisms. pp. 173-179. Plenum Press, New York.

Onek, J. P., Gruber, C., Gallego, V.,Ventosa, A., Busse, H. J., Ka'mpfer, P., Radax,
C. and Helga Stan-Lotte 2006. Reclassification of Pseudomonas beijerinckii
as Chromohalobacter beijerinckii comb. nov., and emended description of the

species. Int. J. Syst. Evol. Microbiol. 56: 1953-1957.

Oren, A. 2002. Diversity of halophilic microorganisms: environments, phylogeny,

physiology, and applications. J. Ind. Microbiol. Biotechnol. 28(1): 56-6.

Oren, A., Gurevich, P., Gemmell, R. T. and Teske, A. 1995. Halobaculum
gomorrense gen. nov., a novel extremely halophilic archaeon from the Dead

Sea. Int. J. Syst. Bacteriol. 45(4): 747-754.




Oriel, P., Chauhan, S., Maltseva, O. and Fu, W. 1997. Degradation of aromatics and
haloaromatics by halophilic bacteria. In: Horikoshi, K., Fukuda,

M., and Kudo, T. (Eds.), Microbial diversity and genetics of biodegradation.,

pp. 123-130. Tokyo / Karger, Basel. Japan Scientific Societies Press,

Poosereepab, C. 1996. Processing of Pla-ra. Kasikorn Newspaper. 69(5): 469-474.

Phithakpol, B., Varanyanond, W., Reungmaneepaitoon, S. and Wood, H. 1995.
Fishery products. The Traditional Fermented Foods of Thailand. pp.157
Institue of Food Research and Product Development, Kasetsart University,
Bangkok, Thailand,. Asean Food Handing Bureau Level 3, Malaysia.

Prado, B., Lizama,C., Aguilera, M., Ramos-Cormenzana, A., Fuentes, S., Campos, V.
and Sa'nchez, M. M. 2006. Chromohalobacter nigrandesensis sp. nov., a
moderately halophilic, Gram-negative bacterium isolated from Lake

Tebenquiche on the Atacama. Int. J. Syst. Evol. Microbiol. 56: 647-651.

Quillaguama’n, J., Delgado, O., Mattiasson, B. and Hatti-Kaul, R. 2004.
Chromohalobacter sarecensis sp. nov., a psychrotolerant moderate halophile
isolated from the saline Andean region of Bolivia. Int. J. Syst. Evol. Microbiol.
54:1921-1926.

Rao, M. B.; Tanksale, A. M., Chatage, M. S. and Deshpande, V. V. 1998. Molecular

and biotechnological aspects of microbial proteases. Microbiol. Mol.
Reviews. 597-635.

Romano, I., Gambacorta, A., Lama. L., Nicolaus, B. and Giordano, A. 2005.
Salinivibrio costicola subsp. alcaliphilus subsp.nov., a haloalkaliphilic aerobe

from Campania Region (Italy). Syst. Appl. Microbiol. 28: 34-42.

Ramos-Cormenzana, A. 1990 . Biotechnology applications of the halophilic bacteria.
Eur. Congr. Biotechnol. 5: 600-603.

Rawling, N. D. and Barret, A. J. 1993. Evolutionary fa;nilies of peptidases. Biochem.
J. 290: 205-218.

Robert, M.F. 2000. Osmoadaptation and osmoregulation in archaea. Frontiers in

Bioscience. 5: 796-812.




134

Ryu, K., Kim, J. and Dordick, J. S. 1994. Catalytic properties and potential of an
extracellular protease from an extreme halophile. Enzyme Microbiol.

Technol. 16: 266-275.
Sadfi-Zouaoui, N., Hannachi, [., Andurand, D., Essghaier, B., Boudabous, A and

Nicot, P. 2006. Biological control of Botrytis cinerea on stem wounds with

moderately halophilic bacteria. World J. of Microbiol. biotech. 24(12): 2871-

2877.
Saisithi, P. 1994. Traditional fermented fish: fish sauce production. In: Martin, A. M.

fisheries processing: biotechnological application. pp. 111-131.(ed). Chapman

& Hall, London.

Saito, H and Miura, K. 1963. Preparation of transforming deoxyribonucleic acid by

phenol treatment. Biochem. Biophys. Acta. 72: 619-629.
Saitou, N. and Nei, M. 1987. The neighboring-joining method: a new method for
reconstructing phylogenetic trees. Mol. Biol. Evol. 4: 406-425.

Sanchez-Porro, C., Mellodo, E., Bertoldo, C., Antranikian, G. and Ventosa, A. 20034.
Screening and characterization of the protease CP1 produced by the
moderately halophilic bacterium Pseudalteromonas sp. strain CP76.
Extremophiles. 7: 221-228.

Sanchez-Porro, C., Tokunaga, H., Tokunaga, M and Ventosa, A. 2007
Chromohalobacter japonicus sp. nov., a moderately halophilic bacterium
isolated from a Japanese salty food. Int. J. Syst. Evol. Microbiol. 57: 2262 -
2266.

Sangjindavong, M. 2005. Thai Fishery Products. Kasetsart University Press. Pp.322.

Sasser, M. 1990. Identification 6f bacteria by gas chromatography of cellular fatty
acids. MIDI Technical Note 101. Newark, DE: MIDI.
Schechler, 1., and Bweger, A. 1967. On the size of the active site in proteases [

papin. Biochem. Biophys. Res. Commun. 27: 157-162.

Sinsuwan, S., Rodtong, R. and Yongsawatdigul, J. 2008. Characterization of Ca**-
activated cell-bound proteinase from Virgibacillus sp. SK37 isolated from fish

sauce fermentation. Food Science and Technol. 41(10): 2166-2174.




Soto-Rami rez, N., Sanchez-Porro, C., Rosas-Padilla, S., Almodo'var, K., Jimenez,
G., Machado-Rodri’guez, M., Zapata, M., Ventosa, A. and Rodri"guez, R. M.
2008. Halobacillus mangrovi sp. nov., a Moderately halophilic bacterium
isolated from the black mangrove Avicennia germinans. Int. J. Syst. Evol.

Microbiol. 58: 125-130.

Smith, F. B. 1938. An investigation of a taint in rib bones of bacon. The

determination of halophilic vibrios (n. spp.). Proc Roy Soc Queensland 49: 29-

87,

Spring, S., Ludwig, W., Marquez, M. C., Ventosa, A. and Schleifer, K. H. 1996.
Halobacillus gen. nov., with description of Halobacillus litoralis sp. nov. and
Halobacillus trueperi sp. nov., and transfer of Sporosarcina halophila to

Halobacillus halophilus comb. nov. Int. J. Syst. Bacteriol. 46: 492-496.

Stackebrandt, E., Frederiksen, W., Garrity, G. M., Grimont, P. A. D., Kampfer, P.,

Maiden, M. C. J., Nesme, X. Mora, R. R., Swings, J., Truper, H. G., Vauterin,

L., Ward, A. C. and Whitman, W. B. 2002. Report'of the Ad Hoc Committee

- for the Re-Evaluation of the species Definitition in Bacteriology. Int. J. Syst
Evol. Microbiol. 52: 1043-1047.

Stan-Lotter, H., Pfaffenhuemer, M., Legat, A.., Busse, H-J., Christian Radax, C. and

Gruber, C. 2002. Halococcus dombrowskii sp. nov., an archaeal isolate from

a Permian alpine salt deposit. Int. J. Syst. Evol. Microbiol. 52: 1807-1814.

Stepanov, V. M., Rudenskaya, G. N., Revina, L. P., Gryaznova, Y.B., Lysogorskaya,
E. N., Filippova, I. Y. and Ivanova, I. I. 1992. A serine protease of an
archaebacterium, Halobacterium maditerranei. Biochem. J. 285: 281-286.

Studdert, C. A., De Castro, R. E., Seitz, K. H. and Sanchez, J. J. 1997. Detection and

preliminary characterization of extracellular proteolytic activities of the

haloalkaliphilic archacon Natronococcus occultus. Arch. Microbiol. 168: 532-
535}

Tanasupawat, S., Shida, O., Okada, S., and Komagata, K. 2000. Lactobacillus
acidipiscis sp. nov., and Weissella thailandensis sp. nov., islated from

fermented fish in Thailand. Int. Syst. Evol. Microbiol. 50: 1479-1485.




136

Tanasupawat, S., Namwong, S., Kudo, T. and Itoh, T. 2007. Piscibacillus
salipiscarius gen. nov., sp. nov., a moderately halophilic bacterium from

fermented fish (pla-ra) in Thailand. Int J Syst Evol Microbiol. 57: 1413 —

1417.
Tamaoka, J. and Komagata, K. 1984. Determination of DNA base comparision by

reverse-phase high-performance liquid chromatography. FEMS Microbiol.

Lett. 25: 125-128.
Thompson, J. D., Gibson, T. J., Plewniak, F., Jeanmougin, F. and Higgins, D. G.
1997. The Clustal X windows interface: flexible strategies for multiple

sequence alignment aided by quality analysis tools. Nucleic Acids Research.

25:4876-4882.

Thongsanit , J., Tanasupawat, S,, Keeratipibul, S. and Jatikavanich, S. 2002.
Characteriatics and identification of Tetragenococcus halophilus and
Tetragenococcus mariaticus strains from fish sauce (Nam-Pla). Jpn.lactic acid
bacteria. 13(1): 46-52.

Thongthai, C., and Suntinanalert, P. 1991. Halophiles in thai fish sauce (Nam Pla).

In Rodriguez-Valera, F. (ed.). General and applied aspects of halophilic

microorganisms. pp.381-388. New York: Plenum Press.

Thongthai, C., McGenity, T. J., Suntinanalert, P. and Grant, W. D. 1992. Isolation
and characterization of extremely halophilic archaeobacterium from traditional

fermented Thai fish sauce.(Nam-Pla). Lett. Appl. Microbiol. 14: 111-114.

Ventosa, A., Gutierrez, M. C., Garcia, M. T. and Ruiz-Berraquero, F. 1989.
Classification of ‘‘Chromobacterium marismortui’’ in a new genus,
Chromohalobacter gen. nov., as Chromohalobacter marismortui comb. nov.,

nom. rev. Int. J. Syst. Bacteriol. 39: 382-386.

Ventosa, A., Nieto, J. J. and Oren, A. 1998. Biology of moderately aerobic bacteria.
Microbiol. Mol. Biol. Reviews. 504-544.

Ventosa, A., Nieto, J. J. and Oren, A. 1998b. Biology of moderately halophilic
aerobic bacteria. Microbiol. Mol. Biol. Rev. 62(2): 504-544.




137

Vihelmsson, O., Hafsteinwsson, H. and Kristjansson, K. 1996, Isolation and
characterization of moderately halophilic bacteria from fully cured salted cod
(bachalao). J. Appl. Bacteriol. 81: 95-103

Villar, M., Ruiz-Holgado, A. P., Sanchez, J. J., Trucco, R. E. and Oliver, G. 1985.

Isolation and characterization of Pediococcus halophilus from salted

anchovies (Engraulis anchoita). Appl. Environ. Microbiol. 49: 664-666.

Vreeland, R. H. 1987. Mechanisms of halotolerance in microorganisms. Crit. Rev.
Microbiol. 14: 311-356.

Vreeland, R.H. 1993b. Taxonomy of halophilic bacteria. In R.H. Vreeland and L.I.
Hochstein (eds.). The Biology of Halophilic Bacteria pp. 105-134. Boca
Raton: CRC Press.

Vossenberg, C. M., Driessen, A. J. M., Grant, W. D. and Koningé, W. N. 1999.

Lipid membranes from halophilic and alkali-halophilic archaea have a low H"

and Na" permeability at high salt concentration. Extremophiles. 3: 253-257.
Waing, M., Tindall, B. J., Schumann, P. and Ingvorsen, K. 1999. Gracilibacillus
- gen. nov., with description of Gracilibacillus halotolerans gen. nov., sp. nov.;
transfer of Bacillus dipsosauri to Gracilibacillus dipsosauri comb. nov., and
Bacillus salexigens to the genus Salibacillus gen. nov., as Salibacillus

salexigens comb. nov. Int. J. Syst. Bacteriol. 49, 821-831.

Wayne, L. G., Brenner, D. J.,, Colwell, R. R., Grimont, A. D., Kandler, O.,
Hrichevsky, M. 1., Moore, L. H., Moore, W. E. C., Murray, R. G. E,,
Stackebrandt, E., Starr, M. P. and Truper, H. G. 1987. Report of the Ad Hoc
Committee on Reconciliation of Approaches to Bacterial Systematics. Int. J.
Syst. Bacteriol. 37: 463-464.

Wohlfarth, A., Severin, J., and Galinski, E. A. 1989. Screening for compatible

solutes of halophilic bacteria. FEMS Symp. No. 49 pp.421. Cambridge:
Elsevie.

Yachai, M., Tanasupawat, S., Itoh, T., Benjakul, S., Visessanguan, W. and Valyasevi,
R. 2008. Halobacterium piscisalsi sp. nov., from fermented fish (pla—.ra) in

Thailand. Int. J. Syst. Evol. Microbiol. 58: 2136-2140.




138

Yamprayoon, J. and Sukkho, A. 1999. Pla-ra ready to cook (powder and piece).
Thai. Fish. Gaz. 52(4): 356-361.
Yang, J. K., Shih,I. L., Tzeng, Y. M. and Wang, S.L. 2000. Production and

purification of protease from a Bacillus subtilis that can deproteinize
crustacean waste. Enzyme Microbiol. Technol. 25: 406-413..

Yoon, H,, Lee, K. C., Kho, Y. C., Kang, K. H., Kim, C. J. and Park, Y. H. 2002.

Halomonas alimentaria sp. nov., isolated from jeotgal, a traditional Korean

fermented seafood. Int. J. Syst. Evol. Microbiol. 52: 123 - 130.

Yoon, J. H., Kang, K. H. and Park, Y. H. 2003. Halobacillus salinus sp. nov.,
isolated from a salt lake on the coast of the East Sea in Korea. Int. J. Syst.
Evol. Microbiol. 53: 687-693.

Yoon, J. H,, Kim, ., Kang, H. K., Oh, T a;nd Park, Y. 2003b. Bacillus marisflavi sp.

nov. and Bacillus aquimaris sp. nov., isolated from sea water of tidal flat of

the yellow sea in Korea. . Int. J. Syst. Evol. Microbiol. 53: 1297-1303.

Yoon, J-H., Oh, T-K, and Park, Y-H. 2004. Transfer of Bacillus halodenitrificans
- Denariaz et al. 1989 to the genus Virgibacillus as Virgibacillus

halodenitrificans comb.nov. Int. J. Syst Evol. Microbiol. 54: 2163-2167.

Yoon, J. H., Kang, S. J., Jung, Y. T. and Oh, T. K. 2008. Halobacillus seohaensis sp.

nov., isolated from a marine solar saltern in Korea. Int. J. Syst. Evol.Microbiol.
58: 622-627.

Yoon, J. H., Kang, S. J., Jung, Y. T. and Oh, T. K. 2007. Halobacillus campisalis sp.
nov., containing meso-diaminopimelic acid in the cell-wall peptidoglycan,

and emended description of the genus Halobacillus. Int. J. Syst. Evol.

Microbiol. 57: 2021-2025.



APPENDICES



140

APPENDIX A

CULTURE MEDIA AND REAGENT FOR IDENTIFICATION

All media were dispensed and steriled in autoclave for 15 min at 15 pounds
pressure (121 °C) except for acid from carbon sources test which was sterilized at 10

pounds for (110 °C) 10 min.

1. The JCM medium no. 377

yeast extract 5 g
Casamino acid ) g
Sodium glutamate 1 g
Tri-sodium citrate 3 g
MgS04.7H,0 20 g
KCl . 2 g
NaCl 150 g
FeCl,.4H,0 0.362 g
MnCl,.4H,0 ' 0.0362 g
Agar - 20 g
Distilled water 1 L
Adjust pH 7.2 with NaOH
2. Marine oxidation-fermentation medium (MOF)

Casitone(Difco) L g
Yeast extract ) 0.1 g
Ammonium sulfate 0.5 g
Tris buffer 0.5 g
Phenol red 0.001% (1.0 ml of0.1%aqueous per 100 ml of medium)
Artificial sea water 1 L

Adjusted pH to 7.5
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3. Basal medium for utilization test

Utilization of various compounds as sole carbon and energy sources

was tested in a mineral liquid medium containing (g/1):

NH4Cl 1.0 g
K,>HPO4 0.075 g
CaCly, 1.45 g
NaCl 30.0 g
MgCl, 6.15 g
KCl 0.75 g
FeSO4 0.028 g
Supplemented with0.2% w/v test substrate.
Growth was determined spectrophotometrically after 2 days cultivation.
4. L-arginine agar medium
Peptone 1.0 g
NaCl 100 g
- KoHPO4 0.3 g
Phenol red,1.0% aq.solution 1.0 ml
L(+)arginine hydrochloride 10.0 g
Agar 3.0 g
Distilled water 1 L
Dissolve the solids in the water, adjust to pH 7.2 , distribute into tubes
or screw-capped (6mm) bottles to a depth of about 16 mm (3.5ml).
5. Aesculin broth
Aesculin 1 g
Ferric citrate : 0.5 g
NaCl 100 g
Peptone water 1 L
Adjust pH 7.4

Dissolve the aesculin and iron salt in the peptone water and sterilized -

at 115 °C for 10 min.



6. Gelatin agar
JCM n0.377 agar medium
(omitted casamino acid )
Gelatin
Dissolve and adjust pH 7.2.

7. Starch agar
JCM n0.377 agar medium
Starch
Dissolve and adjust pH 7.2.

8. Tyrosine agar
JCM n0.377 agar medium
(omitted casamino acid )
L-tyrosine

Dissolve and adjust pH 7.2.

9. Tween 80 agar medium
JCM nO. 377 agar medium
Tween 80
Dissolve and adjust pH 7.2.

10. Deoxyribonuclease (DNase) media
DNase test agar (Difco)

Distilled water

100
1%

100
1%

100
1%

100

42

1

Adjust pH 7.3 + 0.2 and heat to boiling to dissolve completely.

11. Tryptone water
Tryptone
NaCl
Adjust pH 7.2.

5%

10%

142

ml

(wlv)

ml

(w/v)

ml

(w/v)

ml

ml

(W/v)
(w/v)
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12. Nitrate broth

Beef extract 10 g
Peptone 10 g
NaCl 5 g
Distilled water 1 i
Dissolve and adjusted pH to 7.2.
13. Flagella staining

Basic fuchisin 0.5 g
Tannic acid 0.2 g
Aluminium sulfate 0.5 g

Solvent was composed of a mixture of 2.0 of 95% ethanol, 0.5 ml of glycerol,

and 7.5 ml of tris(hydroxymethyl)aminomethane(tris)buffer.

14. Kovacs’reagent

p-dimethylaminobenzaldehyde 5 g
~ Amyl alcohol ‘ 75 g
Conc. HCI 25 ml

Dissolve the aldehyde in the alcohol by gently warming in a water bath (about

50-55 °C). Cool and the acid with care. Protect from light and store at 4 °C.

15. Nitrate test reagent
Solution A: 0.33% sulphanilic acid in 5 N- acetic acid Dissolve by

gentle heating
Solution B: 0.6% dimethyl-o-napthylaminein 5 N-acetic acid Dissolve

by gentle heating
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APPENDIX B

REAGENT FOR CHEMOTAXONOMIC CHARACTERISTIC

1. Cellular fatty acid analysis

1.1 Reagent 1 (Saponification reagent)

Sodium hydroxide 15 g
MeOH (HPLC grade) 50 ml
Mili-Q water 50 ml

Dissolve NaOH pellets in Mili-Q water and add MeOH.

1.2 Reagent 2 (Methylation reagent)
6 N HCI 65 ml
MeOH (HPLC grade) 55 ml
pH must be below 1.5.

1.3 Reagent 3 (Extraction solvent)
n-Hexane (HPLC grade or n-Hexane 1000) 50 ml
Methyl-tert-Butyl Ether (HPLC grade) 50 ml

1.4 Reagent 4 (base wash reagent)
Sodium hydroxide 1.2 g

Mili-Q water 100 ml

1.5 Reagent 5 (Saturated sodium chloride)
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2. Polar lipids
2.1 Ninhydrin solution
Ninhydrin 0.5 g

1-Butanol saturated in water 100 ml

2.2 Dittmer&Lester reagent

Solution A

MoO; 4.011 g
25 N H,SOq4 100 mL
Dissolve 4.011 g of MoO3 in 100 mL of 25N H2SO4 by heating.
Solution B

Molybdenum powder 0.178 g
Solution A 50 mL

Add 0.178 g of molybdenum powder to 50 mL of solution A, and boil
it for 15 minutes. After cooling, remove the precipitate by decantation. Before
spraying, mix solution A (50 rﬂL) plus solution B (50 mL) plus water (100 mL).
Added 0.178 g of molybdenum powder to 50 ml of solution A and boiled it for 15

minutes. Cooled and removed the precipitate by decantation.

2.3 Anisaldehyde reagent

Ethanol 90 ml
st 04 5 ml
p-Anisaldehyde 5.0 ml

Acetic acid 1.0 ml
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APPENDIX C

REAGENT FOR DNA EXTRACTION AND PURIFICATION
DNA BASE COMPOSITION,; DNA-DNA HYBRIDIZATION
AND 16S rRNA SEQUENCING

1. DNA extraction and DNA base composition

1.1 Saline -EDTA(0.15m NaCl + 0.1 M EDTA)
NaCl 8.76 g
EDTA 87422 g
NaCl and EDTA were dissolved in 1 L ultra pure water and adjusted
the.pH 8.0 by adding N HCI and then steriled by autoclaving at 121 °C, 15

pounds/inch pressure,for 15 min.

1.2 10% (W/V) SDS
Sodium dodecyl sulphate 10 g
Distilled water 90 ml

Dissolved and made up to 100 ml with distilled water.

1.3 Phenol: Chloroform (1:1, v/v)
Crystalline phenol was liquidified in water bath at 65°C and mixed

with chloroform in the ratio of 1:1 (v/v). The solution was stored in a light tight bottle.

1.4 20 x SSC (20 x standard saline citrate)
NaCl 17.5 g
Sodium citrate 8.8

Distilled water _ 1 L
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Adjusted pH to 7.0 and steriled by autoclaveing at 121 °C 15 pounds / inch2
pressure, for 15 minutes. Note: To prepare 0.1x SSC and 0.2x SSC, the 20x SSC

were diluted at 200 and 100 times, respectively before used.

1.5 RNase A solution
RNase A , ;20 mg
0.15MNaCl 10 ml
Dissolved 20 mg of RNase A in 10 ml 0.15 M NaCl and heated at

95°C for 5-10 min. Kept in -20°C.

1.6 0.1 M Tris-HCI (pH 7.5)
Tris(hydroxymethyl)aminomethane 1.21 g
Distilled water 90 ml
Dissolved and adjusted to pH 7.5 by adding 0.1 N HCI. Made to 100

ml with distilled water.

1.7 RNase T1 sélution
RNase T1 80 ul
0.1 M Tris-HCI (pH 7.5) 10 ml
Mixed 80 pl of RNase T1 in 10 ml of 0.1 M Tris-HCI (pH 7.5) and

heated at 95°C for 5 min. Kept in -20°C.

1.8 40 mM CH3COONa + 12 mM ZnSO4 (pH 5.3)

CH;COONa 3.28 g
ZnSOq4 1.94 g
Distilled water 90 ml

Dissolved and adjusted to pH 5.3 by adding 0.1 N HCI or 0.1 N NaOH.
Made to 100 ml with distilled water.




1.9 Nuclease P1 solution
Nuclease P1
40 mM CH3COONa + 12 mM ZnSO4 (pH 5.3)
Dissolved and stored at 4°C.

1.10 Alkaline phosphatase solution
Alkaline phosphatase
0.1 M Tris-HCI (pH 8.1)

2. DNA-DNA hybridization

2.1 Phosphate-buffer saline (PBS)
NaCl
KCl
KH,PO4
Na;HPO(anhydrous)

Distilled water

0.1

8.00
0.20
0.12
0.91
1
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mg

ml

units

ml

g
g
g
g
I

Steriled by autoclaveing at 121 °C, 15pounds/inch 2 pressure, for 15

minutes

2.2 20 x SSC (20 x standard saline citrate)
NaCl
Sodium citrate

Distilled water

17.5
8.8
1

g

g
L

Adjusted pH to 7.0 and steriled by autoclaveing at 121 °C 15 pounds /

inch2 pressure, for 15 minutes
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2.3 100 x Denhardt solution

Bovine serum albmin (Fraction V) i g
Polyvinylpyrrolidone 2 g
Ficoll400 g ml

Dissolve in 100 ml ultra pure water and was stored at 4 °C until used.

2.4 Salmon sperm
Salmon sperm DNA 10 mg per ml
Salmon sperm DNA 10 mg was dissolved in 10 Mm Tris + EDTA

buffer pH 7.6 volume 1 ml, boiled for 10 min and then immediately cooled in ice.

Sonicated salmon sperm DNA solution foe 3 min and was store at 4 °C until used.

at4 °C

2.5 Prehybridization solution

100x Denhardt solution 2 ml
10 mg/ml Salmon sperm DNA 1 ml
20x SSC 10 ml
Formamide 50 ml
Distilled water 34 ml

All of ingredients were dissolved in ultra pure water steriled and kept

2.6 Hybridization solution
Prehybridization 100 ml
Dextran sulfate 5 g

Dissolved dextran sulfate in Prehybridization solution and keep at 4 °C

2.7 Solution 1

Bovine serum albumin (Fraction V) 0.25 g
Triton X — 100 | 50 ul

PBS ’ 50 - ml

All of ingredients were mixed and keep at 4 °C



2.8 Solution 2
Strepavidin —POD conjugate : 1
Solutionl 4

DissolvednStrepavidin- POD conjugate in solution 1 before

used. The solution 2 was freshly prepared.

2.9 Solution 3
3,3°,5,5 Tetramenthylbenzidine (TMB)
(10 mg/ml in DMFO) 100
0.3% H,0, 100

0.1 M citric + 0.2 M Na,HPO, buffer pH 6.2 in 10% DMFO 5 ml

All of ingredients were mixed and used. The solution 3 was freshly

3.16S rRNA analysis
- 3.1 Primers for 16S rRNA amplification and Sequencing

Forward primer

EB-10F 5'-AGTTTGATCCTGGCTC-3’
EB-530F 5'-GTGCCAGCAGCCGCGG-3’
EB-1110F 5'-GCAACGAGCGCAACCC-3’
9F 5'-GAGTTTGATCCTGGCTCAG-3’

339F 5'-CTCCTACGGGAGGCAGCAG-3’ '
785F 5'-GGATTAGATACCCTGGTAGTC-3’
1099F 5’-GCAACGAGCGCAACCC-3’

150

ml

ml

ml
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Reverse primer
EB-1530R 5'-AAGGAGGTGATCCAGCC-3 p
EB-520R 5'-ACCGCGGCTGCTGGC-3’
EB-1100R 5'-AGGGTTGCGCTCGTTG-3’
1541R 5-AAGGAGGTGATCCAGCC-3'
357R 5’-CTGCTGCCTCCCGTAG-3’
802R 5’-TACCAGGGTATCTAATCCC-3’
1100R 5'-AGGGTTGCGCTCGTTG-3'




APPENDIX D

STANDARD ASSAY METHODS

1. Determination of protein and soluble peptide

The protein and soluble peptide content was measured by the method of
Lowry et al. (1951) with bovine serum albumin and tyrosine as standard, respectively.
1.1 Reagents
A: 2% sodium carbonate in 0.1N NaOH
B: 0.5% CuSOy .5H,0 in 1% sodium citrate
C: 1 N Folin-Ciocalteu's phenol reagent (2N Folin Phenol was
diluted with distilled water to the final concentration in 1N, the solution should be

freshly prepared before use.)
D: 1 ml Reagent B + 50 ml Reagent A (or similar ratio) Make up

immediately before use.

1.2 Procedure

1.2.1. Place 0.1 ml of proper dilution of culture broth (for protein
determination) or clear supernatant of reaction mixture (for soluble peptide
determination)

1.2.2. Add 1 ml of Reagent D into the tube and vortex immediately.
Incubate at room temperature for 10 min3. After the 10 min incubation, add 0.1 ml of
Reagent C to sample and vortex immediately. Incubate 30 min at room temperature.

1.2.3 Absorbance (OD) of samples was measured at 750 nm.
Concentrations of the samples were compared to the standard curve for determination

of values. Distilled water was used instead of sample as a blank.

1.3 Preparation of standard curve of tyrosine

Standards of 0, 0.1, 0.2, 0.3, 0.5, 0.7 and 1.0 mM were preparéd from

tyrosine.
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2. Equipment and Reagent

2.1 Polyacrylamide gel electrophoresis (PAGE) reagents
Monomer solution
Acrylamide 30% (wW/v)
Bisacrylamide 0.8% (W/v)

Made up to 100 ml with deionized water.

Note: Acrylamide is a neurotoxin observes extreme caution to
minimize skin contact and inhalation. The solution can be store up to 3 months at 4°C

in the dark.

2.2 4x Resolving gel buffer
Tris(hydroxymethyl)amin&)methane 18.15 g
Deionized water 90 ml
Dissolved and adjusted the pH to 8.8 by using 0.1 N HCI. Made up to
100 ml with deionized water. Note: The solution can be store up to 3 months at 4°C in

the dark.

2.3 4x Stacking gel buffer
Tris(hydroxymethyl)aminomethane 6 - g
Deionized water . 90 ml

Dissolved and adjusted the pH to 6.8 by using 0.1 N HCI. Made up to
100 ml with deionized water. Note: The solution can be store up to 3 months at 4°C

in the dark.

2.4 10x Tank buffer for SDS-PAGE

Tris(hydroxymethyl)aminomethane 30.28 g
Glycine . : ' 144.13 g
Sodium dodecyl sulfate ; 10

Distilled water 900 ml

" Dissolve and made up to 1 litter with distilled water.

Note: Diluted 10 times before use. :The solution can be store up to 1
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month at room temperature. 10x Tank buffer for Native-PAGE was prepared in a

similar manner, except that the addition of SDS was omitted.

2.5 10% Sodium dodecyl sulphate (SDS)
Sodium dodecyl sulfate 10 g
Deionized water 90 ml

Dissolved and made to 100 ml with deionized water.

2.6 2x Sample buffer for SDS-PAGE

4x Stacking gel buffer 2.5 ml
Glycerol 2 ml
10% (w/v) SDS 4 ml
Broomphenol blue (2 mg/ml) 1 ml
f-mercaptoethanol 0.2 ml

Dissolved and made up to 10 ml with deionized water.
Note: The reagent should be filtered before use. 2x Sample buffer for
Native-PAGE was prepared in a similar manner, except that the addition of SDS was

omitted.

2.7 12.5% Running gel for SDS-PAGE

Deionized water 4.1314 ml
4x Running gel buffer 3.25 ml
Monomer solution 54171 ml
10% (w/v) SDS 130 pl
10% (w/v) Ammonium persulfate 65 pl
TEMED 6.5 pl

Note: 12.5% Running gel for Native-PAGE was prepared in a similar

manner, except that the addition of SDS was omitted.
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2.8 4% Stacking gel for SDS-PAGE

Deionized water 3.053 ml
4x Stacking gel buffer 123 ml
Monomer solution 667 pul
10% (w/v) SDS 50 pul
10% (w/v) Ammonium persulfaté 2 ul
TEMED 5 pul

Note: 4% Stacking gel for Native-PAGE was prepared in a similar

manner, except that the addition of SDS was omitted.

2.9 Staining solution

Coomassie brilliant blue (R-250) 1.25 g
Ethanol . 450 ml
Acetic acid 100 ml

Dissolve and made up to 1 litter with distilled water.

Note: The reagent should be filtered before use. Store the solution in

the dark.
2,10 Destaining solution
Methanol 300 ml
Acetic acid ’ 100 ml

Dissolve and made up to 1 litter with distilled water.
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APPENDIX E

16S rDNA SEQUENCE OF REPRESENTATIVE STRAIN

1. The 16S rDNA nucleotide sequence of MSK2-1

GATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCG
AGCGCGGGAAGCAAGCAGATCTCCTTCGGGAGTGACGCTTGTGGAACGA
GCGGCGGACGGGTGAGTAACACGTGGGCAACCTACCTGTAAGACTGGGA
TAACTCCGGGAAACCGGGGCTAATACCGGATGAAACAAAGCGTCGCATG
ACGCAATGTTAAAAGGCGGCATATGCTGTCACTTACAGATGGGCCCGCGG
CGCATTAGCTAGTTGGTGAGGTAAAGGCTCACCAAGGCAACGATGCGTAG
CCGACTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCAGATCT
ACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGG
AGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAACTCTGTTGT
TAGGGAAGAACAAGTGCCATTCGAATAGGTTGGCACCTTGACGGTACCTA
ACCAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGG
GGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGTCC
TTTAAGTCTGATGTGAAAGCCCACGGCTTAACCGTGGAGGGCCATTGGAA
ACTGGAGGACTTGAGTACAGAAGAGGAGAGTGGAATTCCACGTGTAGCG
GTGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTC
TGGTCTGTAACTGACGCTGAGGTGCGAAAGCGTGGGTAGCGAACAGGATT
AGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAGGTGTTAGGGG
GTTTCCGCCCCTTAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGGGA
GTACGGCCGCAAGGCTGAAACTCAAAAGAATTGACGGGGACCCGCACAA
GCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGG
TCTTGACATCCTCTGACACCCCTAGAGATAGGGCATTCCCTTCGGGGACA
GAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGG
GTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTTAGT
TGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGAT
GACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAA
TGGATGGAACAAAGGGCAGCGAAGCCGCGAGGCCAAGCAAATCCCATAA
AACCATTCTCAGTTCGGATTGCAGGCTGCAACTCGCCTGCATGAAGCCGG
AATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGT
CTTGTACACACCGCCCGTCACACCACGAGAGTTGGTAACACCCGAAGTCG
GTGAGGTAACCTTTTGGAGCCAGCCGCCGAAGGTGGGACCAATGATTG
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2. The 16S rDNA nucleotide sequence of CHM1-4

CAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGCGGGAA
GCAAGCTGCATCCTCTTCGGAGGTGACGCTTGTGGAACGAGCGGCGGACG
GGTGAGTAACACGTGGGCAACCTGCCTGTAAGACTGGGATAACCCCGGGA
AACCGGGGCTAATACCGGATAATACTTTTCATCACCTGATGGAAAGTTGAA
AGGTGGCTTCTTGCTACCACTTACAGATGGGCCCGCGGCGCATTAGCTAGT
TGGTGAGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGG
GTGATCGGCCACACTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGC
AGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCG
CGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAaC
AAGTGCCGTTCGAATAGGGCGGCACCTTGACGGTACCtAACCAGAAAGCCCc
GGCTAACTACGTGCCAGCAGCCGcGGTAATACGTAGGGGGCAAGCGTTGTC
CGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGTCCTTTAAGTCTGATGTG
AAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGAGGACTTGAG
TACAGAAGAGGAGAGTGGAATTCCCACGTGTAGCGGTGAAATGCGTAGAG
ATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACG
GTGAGGCGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTC
CACGCCGTAAACGATGAGTGCTAGGTGTTAGGGGGTTTCCGCCCTTTAGTG
CTGAAGTTAACGCATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGCT
GAAACTCAAAAGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGT
TTAATTCGACGCAACGCGAAGATCCTTACCAGGTCTTGACATCCTCTGCAA
TCGGTAGAGATACCGAGTTCCCTTCGGGGACAGAGTGACAGGTGGTGCAT
GGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGC
GCAACCCTTGATCTTAGTTGCCAGCATTTAGTTGGGCACTCTAAGGTGACT
GCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCC
CTTATGACCTGGGCTACACACGTGCTACAATGGATGGAACAAAGGGAAGC
AAAACCGCGAGGTCAAGCAAATCCCATAAAACCATTCTCAGTTCGGATTGC
AGGCTGCAACTCGCCTGCATGAAGCCGGAATCGCTAGTAATCGCGGATCA
GCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACAC
CACGAGAGTTGGTAACACCCGAAGTTCGGTGAGGTAACCTTTG



158

3. The 16S rDNA nucleotide sequence of TP3-3

TCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGCGGG
AAGCAGGCAGATCCTCTTCGGAGGTGACGCCTGTGGAACGAGCGGCGGA
CGGGTGAGTAACACGTGGGCAACCTGCCTGTAAGATTGGGATAACCCCGG
GAAACCGGGGCTAATACCGGATAATACTTTTCGTTGCATAACGAGAAGTT
GAAAGGCGGCTTTTAGCTGTCACTTACAGATGGGCCCGCGGCGCATTAGC
TAGTTGGTAAGGTAACGGCTTACCAAGGCGACGATGCGTAGCCGACCTGA
GAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGG
GAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCA
ACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAACTCTGTTGTCAGG
GAAGAACAAGTGCCGTTCGAATAGGGCGGCACCTGACGGTACCTGACCA
GAAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGG
CAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGTCCTTT
AAGTCTGATGTGAAAGCCCACGGCTTAACCGTGGAGGGCCATTGGAAACT
GGAGGACTTGAGTACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTG
AAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGG
TCTGTAACTGACGCTGAGGTGCGAAAGCGTGGGGAGCGAACAGGATTAG
ATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAGGTGTTAGGGGGT
TTCCGCCCCTTAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGGGAGT
ACGGCCGCAAGGCTGAAACTCAAAAGAATTGACGGGGGCCCGCACAAGC
GGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTC
TTGACATCCTCTGCCAATCCTAGAGATAGGATGTTCCCTTCGGGGACAGA
GTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTT
AAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTTAGTTG
GGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGCGGGGATGA
CGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATG
GATGGAACAAAGGGCAGCGAAGCCGCGAGGTCAAGCAAATCCCATAAAA
CCATTCTCAGTTCGGATTGCAGGCTGCAACTCGCCTGCATGAAGCCGGAA
TCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCT
TGTACACACCGCCCGTCACACCACGAGAGTTGGTAACACCCGAAGTCGGT
GAGGTAACCTTTTGGAGCCAGCCGCCGAAGGTGGGACCAATGATTGGGGT
GAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCT
TTCTG
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4. The 16S rDNA nucleotide sequence of MS3-4

TCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGCGGG
AAGCAAGCGGAAGCCTTCGGGTGGATGCTTGTGGAACGAGCGGCGGACG
GGTGAGTAACACGTGGGCAACCTGCCTGTAAGATGGGGATAACTCCGGG
AAACCGGGGCTAATACCGAATGAAGCGCGTCATCGCATGATGACGTGATG
AAAGGCGGCTTTTAGCTGTCACTTACAGATGGGCCCGCGGCGCATTAGTT
AGTTGGTGGGGTAAGAGCCTACCAAGGCGACGATGCGTAGCCGACCTGA
GAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGG
GAGGCAGCAGTAGGGAATCATCCGCAATGGACGAAAGTCTGACGGTGCA
ACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAACTCTGTTGTCAGG
GAAGAACAAGTACCGTTTGAATAAGGCGGTACCGTGACGGTACCTGACCA
GAAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGG
CAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCTCGCAGGCGGTCTTTT
AAGTCTGATGTGAAATCTCGCGGCTTAACCGCGAATGGTCATTGGAAACT
GGAGGACTTGAGTACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTG
AAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGG
TCTGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAG
ATACCCTGGTAGTCCACGCCGTAAACGTTGAGTGCTAGGTGTTAGGGGGT
TTCCGCCCCTTAGTGCTGCAGTTAACGCATTAAGCACTCCGCCTGGGGAG
TACGGCCGCAAGGCTGAAACTCAAAAGAATTGACGGGGGCCCGCACAAG
CGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGT
CTTGACATCCTCTGCCAGCGCTGGAGACAGCGTGTTCCCTTCGGGGACAG
AGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGG
TTAAGTCCCGCAACGAGCGCAACCCTTAATCTTAGTTGCCAGCATTGAGTT
GGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATG
ACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAAT
GGATGGAACAGAGGGCAGCGAAGCCGCAAGGTGTAGCAAATCCCATAAA
ACCATTCTCAGTTCGGATNGCAGGCTGCAACTCGCCTGCATGAAGCCGGA
ATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCC
TTGTACACACCGCCCGTCACACCACGAGAGTTGGCAACACCCGAAGTCGG
TGAGGTAACCTTTTGGAGCCAGCCGCCGAAGGTGGGGCCAATGATTGGGG
TGAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCG
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5. The 16S rDNA nucleotide sequence of TP2-8

GTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATCCAA
GTCGAGCGCGGGAAGCTTGTCTGATCCCTTCGGGGTGACGCGAGTGGAAC
GAGCGGCGGACGGGTGAGTAACACGTGGGCAACCTGCCTGTAAGACTGG
GATAACTCCGGGAAACCGGGGCTAATACCGGATAATACATTGCTTCGCAT
GAAGCAATGTTGAAAGATGGCTTTGGCTATCACTTACAGATGGGCCCGCG
GCGCATTAGCTAGTTGGTAAGGTAATGGCTTACCAAGGCAACGATGCGTA
GCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAG
ACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCT
GACGGAGCAACGCCGCGTGAACGAAGAAGGTTTTCGGATCGTAAAGTTCT
GTTGTTAGGGAAGAACAAGTACCGTTCAAATAGGGCGGTACCTTGACGGT
ACCTATCGAGGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATAC
GTAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGTAGGC
GGTTTCTTAAGTCTGATGTGAAATCTTGCGGCTCAACCGCAAGCGGCCATT
GGAAACTGAGGAACTTGAGTGCAGAAGAGGAGAGCGGAATTCCACGTGT
AGCGGTGAAATGCGTAGATATGTGGAGGAACACCAGTGGCGAAGGCGGC
TCTCTGGTCTGTAACTGACGCTGAGGTGCGAAAGCGTGGGGAGCGAACAG
GATTAGATACCCTGGGTAGTCCACGCCGTAAACGATGAGTGCTAGGTGTT
AGGGGGTTTCCGCCCCTTAGTGCTGCAGTTAACGCATTAAGCACTCCGCCT
GGGGAGTACGGCCGCAAGGCTGAAACTCAAAAGAATTGACGGGGGCCCG
CACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTA
CCAGGTCTTGACATCTTCGGATGTCCCTAGAGATAGGGAGTTCCCTTCGGG
GACCGAATGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATG
TTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATT
TAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGG
GGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCT
ACAATGGATGGAACAAAGGGCAGCGAAGCCGCGAGGTGTAGCAAATCCC
ATAAATCCATTCTCAGTTCGGATTGCAGGCTGCAACTCGCCTGTATGAAGC
CGGAATCGCTAGTAATCGTGGATCAGCATGCCACGGTGAATACGTTCCCG
GGCCTTGTACACACCGCCCGTCACACCACGAGAGTTGGCAACACCCGAAG
TCGGTGGGGTAACCTTTGGAGCCAGCCGCCGAAGGTGGGGCCAATGATTG
GGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACC
TEC
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6. The 16S rDNA nucleotide sequence of TPA3-2

GACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGCGGGAAGC
GAGCTGATCCCTTCGGGGTGACGCTCGTGGAACGAGCGGCGGACGGGTGA
GTAACACGTGGGCAACCTGCCTGTAAGATCGGGATAACTCCGGGAAACCG
GGGCTAATACCGGGTAATACTTTCTTTCGCATGAAGGAAAGTTGAAAGAT
GGCTTCTCGCTATCACTTACAGATGGGCCCGCGGCGCATTAGCTAGTTGGT
GAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTG
ATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAG
CAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGC
GTGAACGATGAAGGTCTTCGGATCGTAAAGTTCTGTTGTTAGGGAAGAAC
AAGTACCGTGCGAATAGAGCCGGTACCTTGACGGTACCTAACGAGGAAGC
CCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGT
TGTCCGGAATTATTGGGCGTAAAGCGCTCGCAGGCGGTTCCTTAAGTCTG
ATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGGAA
CTTGAGGACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGC
GTAGATATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTCT
CTGACGCTGAGGAGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCT
GGTAGTCCACGCCGTAAACGATGAGTGCTAGGTGTTAGGGGGCTTCCACC
CCTTAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGGGAGTACGGCC
GCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGA
GCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACA
TCCTTGGACCACCCTAGAGATAGGGTCTTCCCTTCGGGGACCAAGTGACA
GGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCC
CGCAACGAGCGCAACCCCTAATCTTAGTTGCCAGCATTCAGTTGGGCACT
CTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGCGGGGATGACGTCAA
ATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGT
ACAAAGGGCAGCGAAGCCGCGAGGTGTAGCAAATCCCATAAAACCATTC
TCAGTTCGGATTGCAGGCTGCAACTCGCCTGCATGAAGCCGGAATCGCTA
GTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACA
CACCGCCCGTCACACCACGAGAGTTGGCAACACCCGAAGTCGGTGAGGTA
ACCTTTTTGGAGCCAGCCGCCGAAGGTGGGGCCAATGATTGGGGTGAAGT
CGTAACAAGGTAGCCGTATCGGAAGGTGC
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7. The 16S rDNA nucleotide sequence of N20-1

CAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGGATTGA
TGGGAGCTTGCTCCCTGATATCAGCGGCGGACGGGTGAGTAACACGTGGG
TAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCG
GATAACTCATTTCCTCGCATGAGGAAATGTTGAAAGGTGGCTTTTAGCTAC
CACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCT
CCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACT
GGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATC
TTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCCTTGAGTGATGAA
GGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCCCGTTC
GAATAGGGCGGCCACCTTGACGGTACCCTAACCAGAAAGCCACGGCTAAC
TACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAAT
TATTGGGCGTAAAGCGCGCGCAGGTGGTTCCTTAAGTCTGATGTGAAAGC
CCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGGAACTTGAGTGCAG
AAGAGGAAAGTGGAATTCCAAGTGTAGCGGTGAAATGCGTAGATATTTGG
AGGAACACCAGTGGCGAAGGAGACTTTCTGGTCTGTAACTGACACTGAGG
CGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGC
CGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGC
AGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAA
CTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAA
TTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGACAACC
CTAGAGATAGGGCTTTCCCCTTCGGGGGACAGAGTGACAGGTGGTGCATG
GTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGC
GCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGATGACT
GCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCC
CCTTATGACCTGGGCTACACACGTGCTACAATGGACGGTACAAAGGGCAG
CGAGACCGCGAGGTTTAGCCAATCCCATAAAACCGTTCTCAGTTCGGATT
GTAGGCTGCAACTCGCCTACATGAAGCTGGAATCGCTAGTAATCGCGGAT
CAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCA
CACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGTAACCTTTTGGAGC
CAGCCGCCTAAGGTGGGACAGATGATTGGGGTG
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8. The 16S rDNA nucleotide sequence of ND1-1

TGAGTTTGATCCTGGCTCAGATTGAACGCCGGCGGCAGGCCTAACACATG
CAAGTCGAGCGGAAACGGCAGTATTGAAGCTTCGGTGGATTTACTGGACG
TCGAGCGGCGGACGGGTGAGTAACGGCTGGGAACCTGCCCTGACGAGGG
GGATAACCGTTGGAAACGACGGCTAATACCGCATAATGTCCTACGGACCA
AAGGTGGCCTCTACATGTAAGCTATCGCGTTGGGATGGGCCCAGTTAGGA
TTAGCTAGTTGGTAAGGTAATGGCTTACCAAGGCGACGATCCTTAGCTGG
TTTGAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCT
ACGGGAGGCAGCAGTGGGGAATATTCCACAATGGGGGAGACCCTGATGC
AGCCATGCGGCGTGTGTGAAGAAGGCCTTCGGGTTGTAAANCACTTTCAG
CAGTGAGGAAGGTGGTGTACTTAATACNTGCATGGCTTGACGTTAGCTGC
AGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGG
GTNCGAGCGTTAATCGGAATTACTGGGCGTAAAGCGCATGCAGGCGGTTT
GTTAAGTCAGATGTGAAAGCCCGGGGCTCAACCTCGGAACCGCATTTGAA
ACTGGCAGGCTAGAGTCTTGTAGAGGGGGGTAGAATTTCAGGTGTAGCGG
TGAAATGCGTAGAGATCTGAAGGAATACCAGTGGCGAAGGCGGCCCCCT
GGACAAAGACTGACGCTCAGATGAGAAAGCGTGGGTAGCAAACAGAATT
AGATACCCTGGTAGTCCACGCAGTAAACGCTGTCTACTTGGAGGTTGAGG
TTTAGACTTTGGCTTTCGGCGCTAACGCATTAAGTAGACCGCCTGGGGAGT
ACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGC
GGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTC
TTGACATCCAGAGAACTTTCCAGAGATGGATTGGTGCCTTCGGGAGCTCT
GAGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTTGTGAAATGTTGGGTT
AAGTCCCGCAACGAGCGCAACCCTTATCCTTGTTTGCCAGCACGTCATGGT
GGGAACTCCAGGGAGACTGCCGGTGATAAACCGGAGGAAGGTGGGGACG
ACGTCAAGTCATCATGGCCCTTACGAGTAGGGCTACACACGTGCTACAAT
GGCAGATACAGAGGGCAGCGAAGCTGCGAAGTGGAGCGAATCCCTTAAA
GTTTGTCGTAGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGA
ATCGCTAGTAATCGTGGATCAGAATGCCACGGTGAATACGTTCCCGGGCC
TTGTACACACCGCCCGTCACACCATGGGAGTGGGCTGCACCAGAAGTAGA
TAGCTTAACCTTCGGGAGGGCGTTTAGCCAACGGTGTGGTTC
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9. The 16S rDNA nucleotide sequence of RS-7

GCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGTA
ACAGGTCCAGCTTGCTGGACGCTGACGAGCGGCGGACGGGTGAGTAATGC
ATAGGAATCTACCCAGTCGTGGGGGATAACCTGGGGAAACCCAGGCTAAT
ACCGCATACGTCCTACGGGAGAAAGCGGGGGCTCTTCGGACCTCGCGCGA
TTGGATGAGCCTATGTCGGATTAGCTGGTTGGTGGGGTAACGGCTCACCA
AGGCGACGATCCGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGGACT
GAAACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGGAC
AATGGGCGAAACCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGCCTTTC
GGGTTGTAAAGCACTTTCAGTGGGAAAGAAGGCTTGTCGGCCAATACCCG
GCAAGAGCGACATCACCCACAGAAGAAGCACCGGCTAACTCCGTGCCAG
CAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGT
AAAGCGCGCGTAGGCGGCTTGTCACGCCGGGTGTGAAAGCCCCGGGCTCA
ACCTGGGAACGGCATCCGGAACGGGCAGGCTAGAGTGCAGGAGAGGAAG
GTAGAATTCCCGGTGTAGCGGTGAAATGCGTAGAGATCGGGAGGAATACC
AGTGGCGAAGGCGGCCTTCTGGACTGAAACTGACCGCTGAGGTGCGAAA
GGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAATCCACGCCGTAAAC
GATGTCGACTAGCCGTTGGTCCCTTGAGGACTTAGTGGCGCAGTTAACGC
GATAAGTCGACCGCCTGGGGAGTACGGCCCCAAGGTTAAAACTCAAATGA
ATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCA
ACGCGAAGAACCTTACCTACCCTTGACATCCTGCGAACCCGGAAGAGATT
CCGGGGTGCCTTCGGGAGCGCAGAGACAGGTGCTGCATGGCTGGCGACAG
CTCCTGTTGAGAAATGTTGGGTTAAGTCCCGTAACGAGCGCAACCTTTGTC
CCTATTTGCCAGCGATTCGGTCGGGAACTCTAGGGAGACTCCGGGTGACA
ACCCGGAGGAAGGTGGGGACGACGTCAAGTCATCATGGCCCTTACGGGTA
GGGCTACACACGTGCTACAATGGCCGGTACAAAGGGTTGGAAGCCGCGA
GGTGAAGCCAATCCCAGAAAGCCGGCCTCAGTCCGGATTGGAGTCTGCAA
CTCGACTCCATGAAGTCGGAATCGCTAGTAATCGTGCATCAGAATGGCAC
GGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAG
TGGACTGCACCAGAAGTGGTTAGCCTAACTTCGGAGGGCGATCACNACGG
TGT
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APPENDIX F

PHYLOGENETIC TREE OF TP2-8 AND RELATED TAXA

1. Phylogenetic tree showing the relationships between strain TP2-8, Gracilibacillus
species and related taxa based on 16S rRNA gene sequences. The branching pattern
was generated by the maximum-parsimony method. Bootstrap percentages > 52%,

based on 1000 replications are shown at the nodes.

Gracilibacillus dipsosauri ATCC 700347 (X82436)
Gracilibacillus halotolerans s JCM 107187 (AF036922)
99 Gracilibacillus boraciitolerans JCM 217147 (B197126)
Gracilibacillus quinghaiensis YIM-C229" (AB135723)
Gracilibacillus orientalis CCM 7326" (M040716)
64 Gracilibacillus lacisalis BH312T (DQ664540)

61
Gracilibacillus saliphilus YIM911 19" (EU784646)

& 97 TP2-8 (FJ182214)

Gracilibacillus halophilus YIM-C55.5T (EU135704)
57 Paraliobacillus ryukyuensis JCM 214727 (AB087828)
Halobacillus trueperi DSM 104047 (AJ310149)

99
_[:Halobacillus litoralis SL-4T (X94558)
] % Thalassobacillus devorans DSM 16966" (A1717299)
Virgibacillus dokdonensis DSW-10" (AY822043)
100 Virgibacillus carmonensis LMG20964" (AJ316302)
Virgibacillus necropolis LMG19488" (AJ315056)
88 Lentibacillus halodurans 8-17 (AY321433.)
= Filobacillus milensis ATCC 700960" (AJ238042)
81 L— Halalkalibacillus halophilus BH2T (AB264529)

Bacillus subtilis (X60646)
Anoxybacillus voinovskienis THI13T (AB110008)

52

99

Jeotgalibacillus alimentarius YKJ-13" (AF281158)
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2. Phylogenetic tree showing the relationships between strain TP2-8", Gracilibacillus
species and related taxa based on 16S rRNA gene sequences. The branching pattern
was generated by the maximum-likelihood method. Bootstrap percentages > 50%,

based on 1000 replications are shown at the nodes. Bar, 0.01 substitutions per

nucleotide position.

50 —Gracilibacillus dipsosauri ATCC 70034" (82436)
Gracilibacillus halotolerans JCM 1071 8T (AF036922)
£ 100 Gracilibacillus boraciitolerans JCM 217147 (AB197126)

Gracilibacillus quinghaiensis YIM-C229" (AB135723)

64 Gracilibacillus orientalis CCM 7326" (M040716)

B 79 Gracilibacillus lacisalis BH3 12" (DQ664540)
- 8 mo‘ E:Gracilibacillus saliphilus YIMO1119" (EU784646)
TP2-8 (FJ182214)
Gracilibacillus halophilus Y1 M-C55.5T (EU135704)
Paraliobacillus ryukyuensis JCM 2 1472" (AB087828)
100|: Halobacillus trueperi DSM 10404" (AJ310149)
Halobacillus litoralis SL-4T (X94558)
[ 9 L Thalassobacillus devorans DSM 16966 (AJ717299)

Virgibacillus dokdonensis DSW-10" (AY822043)
9 Lentibacillus halodurans 8-17 (AY321433.)

97
77 E——Virgibacillus necropolis LMG 19488 (AJ315056)
100L— Virgibacillus carmonensis LMG20964" (AJ316302)
Halalkalibacillus halophilus BH2" (AB264529)

n Filobacillus milensis ATCC 7009607 (AJ238042)

Bacillus subtilis (X60646)
I Jeotgalibacillus alimentarius YKJ-13" (AF281158)
% Anoxybacillus voinovskienis TH1 3T (AB110008)

001
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APPENDIX G

PHYLOGENETIC TREE OF ND1-1 AND RELATED TAXA

1. Phylogenetic tree showing the relationships between strain NDI-1, Salinivibrio
species and related taxa based on 16S rRNA gene sequences. The branching pattern
was generated by the maximum-parsimony method. Bootstrap percentages = 50%,

based on 1000 replications are shown at the nodes.

ﬁEVrbr:o corallilyticus LMG 209847 (AJ440005)
Vibrio neptunius LMG 20536" (AJ316171)

Vibrio proteolyticus ATCC 15338 (X74723)

TEVIMO nereis ATCCC 259177 (X74716)
Vibrio tubiashi ATCC19109" (X74725)
Vibrio brasiliensis LMG 29546" (AJ316172)
Vibrio diabolus HE800" (X99762)
Vibrio orientalis ATCC 33934" (X74719)
Sl Vibrio cholerae CECT 514" (X76337)
—Vibrio hollisae LMG 214 167 (AJ514910)
80 82— Enterovibrio coralii LMG 222287 (AJ842343)

88 Salinivibrio costicola subsp. vallismortis DSM 82857 (AF057016)
{Salinivibrio proteolyticus AF-2004T (DQ92443) :

100 ———Strain ND1-17 (AB285018)

67

96

15

Salinivibrio costicola subsp. alcaliphilus DSM 163597 (AJ640132)
—W)‘{:Salinivibrio costicola subsp. costicola NCIMB 7017 (X95527)
J—Escherichia coli ATCC 11775 (X80725)

71 L—Aeromonas bivalvium 868E" (DQ504429)

Psychromonas antarcticus DSM 107047 (Y 14697)
Aestuariibacter halophilus JC2043" (AY207503)
Pseudoalteromonas bacteriolytica IAM 145957 (D89929)
Pseudoalteromonas haloplanktis ATCC 143937 (X67024)

54

86

98 {Pseudoalleromonas piscicida 1AM 129327 (AF297959)
100 Pseudoalteromonas maricaloris LMG 196927 (AF144036)
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2. Phylogenetic tree showing the relationships between strain ND1-1, Salinivibrio
species and related taxa based on 16S rRNA geﬁe sequences. The branching pattern
was generated by the maximum-likelihood method. Bootstrap percentages = 50%,
based on 1000 replications are shown at the nodes. Bar, 0.01 substitutions per

nucleotide position.

Vibrio proteolyticus ATCC 15338" (X74723)

Vibrio nereis ATCC 25917" (X74716)

S80—rVibrio diabolus HES00" (X99762)
Vibrio brasiliensis LMG 29546" (AJ316172)
Vibrio tubiashi ATCC19109" (X74725)
100 —Vibrio corallilyricus LMG 20984" (AJ440005)
85 100%pibrio neptunius LMG 20536" (AJ316171)
——Vibrio orientalis ATCC 33934" (X74719)
99 Vibrio cholerae CECT 514" (X76337)
94 Vibrio hollisae LMG 21416 (AJ514910)
Enterovibrio coralii LMG 22228" (AJ842343)
! —Strain ND1-17 (AB285018)
55 100~ Salinivibrio costicola subsp. alcaliphilus DSM 16359" (AJ640132)
100 Salinivibrio costicola subsp. costicola NCIMB 7017 (X95527)
68 66| — Salinivibrio costicola subsp. vallismortis DSM 8285" (AF057016) -
97 Salinivibrio proteolyticus AF-2004" (DQ092443)

Escherichia coli ATCC'11775" (X80725)
Aeromonas bivalvium 868E" (DQ504429)
Psychromonas antarcticus DSM 10704 (Y14697)
Aestuariibacter halophilus JC2043 (AY207503)
Pseudoalteromonas bacteriolytica 1AM 14595" (D89929)

99 :
EZ“ —Pseudoalteromonas haloplanktis ATCC 14393 (X67024)
100 I Pseudoalteromonas piscicida TAM 12932 (AF297959)
100 Pseudoalteromonas maricaloris LMG 19692" (AF144036)
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