LANHISTAINDY

W9 Aenead. 2541, wulmed, ngamne : ainasnsninmninenas.

Usefl enulies. 2543, wulmfnsamns. NN RNAINTUNMIINEAE. 440
.

ANNTI LATENA, 2543, TUANVBIANHU. ANIHTNITANNN NGUNNY 273 Ui

Abels, C., Heil, P., Dellian, M., Kuhnle, G.E.H., Baumgartner, R. and Goetz, A.E.
1994. In vivo kinetics and spectra of 5-aminolevulinic acid-induced
fluorescence in an amelanotic melanoma of the hamster. Br. J. Cancer. 70 :
826-833.

Amber, R.P., Daniel, M., Hermoso, J., Meyer, T.E., Bartsch, T.G. and Kamen, M.D.
1979. Cytochrome c, sequence variation among the recognized species of
purple non sulphur photosynthetic bacteria. Nature (London). 278 : 661-
662.

Ano, A., Funahashi, H., Kakao, K. and Yoshinori, N. 1999. Effect of glycine on 5-
Aminolevulinic acid biosynthesis in heterotrophic cullure of Chlorella
vugularis YA-603. J. Biosci and Bioeng. 88 (1) : 57-60.

Beale, S.I. 1970. The biosynthesis of 5-aminolevulinic acid in Chlorella. Plant
Physiol. 45 : 504-506.

Bedwell, J., Mcroberts, A.J. Phillips, D. and Brown, S.G. 1992. Fluorescence
distribution and photodynamic effect of ALA-induced PP IX in the DMF rat
colonic tumor model. Br. J. Cancer. 65 : 818-824.

Bindu, R.C. and Vivekanandan, M. 1998. Hormonal activities of 5-aminolevulinic
acid in callus induction and micropropagation. Plant Growth Regulation. 26

(1) : 15-18.



Burnham, B.F. 1970. O-aminolevulinic acid synthetase (Rhodobacter spheroides).
In Methods Enzymology (vol. XVIII A). (eds. T. Harbert and W.T. celia). pp
195-200. New York and London : Academic Press.

Darweeh, M.M. 1992. Effectsof gabaculine on 5-aminolevulinic acid dehydratase
during development of been chloroplast. Plant Scine Limerick. 87 (2) : 123-
132.

Drews, G. and Imhoff, J.F. 1991. Phototrophic purple bacteria in variations in
autotrophic life. Shively, J.M., Borton, Larry L.t. (Editors) London
Academic Press Limited.

Fujii, T., Watanabe, T., Ohmura, N., Okuyama, K., Ishida, K., Shinoyama, H. and
Hiraishi, A. 1993. Use of levulinic acid by Rhodopseudomonas sp. No7 for
phototropic growth and enhanced hydrogen evolution. Biosci. Biotechnol.
Biochem. 57 : 720-723.

Gibson, K.D., Laver, W.G. and Neuberger, A. 1958. Initial stages in the
Biosynthesis of Porphyrins. J. Biol. Chem. 70 : 71-80.

Gibson, K.D.,Neuberger, A. and Tait, G.H. 1974. Studies on the biosynthesis of
porphyrin and bacteriochlorophyll by Rhodopseudomonas spheroides. 83 :
539-548.

Kennedy, J., Pottier, R.H. and Pros, D.C. 1990. Photodynamic therapy with
endogenous protoporphyrin IX. Basic priniples and present clinical
experience. J. Photochem. Photobiol. Biol. 6 : 143-148.

Gong, J., and Ferreira, G. 1995. Aminolevulinate Synthase : Functionally Important
Residues at a glycine loop, a putative pyridoxal phosphate cofactor-
binding site. Biochem. 34 : 1678-1685.

Gu, Z., Glatz, B.A. and Glatz., C.E. 1998. Effects of propionic acid on

Propionibacteria fermentation. Enzyme Microbial Technol. 22 : 13-18.



Hirayama, O. 1968. Lipid and lipoprotein complex in photosynthetic issue 4 : lipid
and pigment of photosynthetic bacteria. Agric Biol. Chem. 32 : 34-41.

Hirayama, O. and Katsuta, Y. 1988. Simulation of vitamin B,, formation in
Rhodospillum rubrum G-9 BM. Agric. Biol. Chem 52(11) : 2949-2951.

Hirayama, O. and Katsuta, Y. 1988. Simulation of vitamin B12 formation in
Rhodospirillum rubrum G-9 BM. Agric. Biol. Chem. 52(11) : 2949-2951.

Ho, Y.K. and Lascelles, J. 1971. O-Aminolevulinic acid dehydratase of Spirillum
itersonii and the regulation of tetrapyrrole synthesis. Arch. Biochem.
Biophys. 144 : 734-740.

Hosoi, N., Ozaki, C., Kitamoto, Y. and Ichikawa, Y. 1978. Production of vitamin B,,

in 1,2-propanediol grown cells of Propionibacterium freudenreichii. Tottori
Daigaku Nogakubu Kenkyu Hokuku. 30:45-50.

Hotta, Y., Tanaka, T., Takaoka, H., Takeuehi, Y., and Koonnai, M. 1997. New
physiological effects of 5-aminophotosynthesis chlorophyll content and
plant growth. Biosci. Biochem. 61 : 2025-2028.

Hunter, G.A. and Ferreira, G.C. 1999. Lysine-313 of 5-aminolevulinate synthase
acts as a general base during formation of the quinonoid reaction
intermidiates. Biochem. 38 : 3711-3718.

lida, K. and Kajiwara, M. 2000. Evaluation of biosynthetic pathways to 0-
aminolevulinic acid in Propionibaterium shermanii based on biosynthesis o
vitamin B,, grom D-[1-""Clglucose. Biochem. 39:3666-3670.

Imhoff, J.F. 1984. Quinones of phototrophic purple bacteria. FEMB Microbiol. Lett.
25 : 85-89.



Imhoff, J.F. and Truper, H.G. 1989. Purple non-sulfur bacteria. /n Staley, J.T.,
Bryant, M.P., Pfennig, N. and Holt, J.G. (Editors). Bergy’s Manual of
Systematic Bacteriology. 3" ed. The Willams and Wilkins Co., Baltimore.

Imhoff, J.F. 1982. Taxonomic and phylogenic implications of lipid and quinone
composition in photosynthetic microorganisms. In Wintermans and Kuiper
(Editors), Biochemistry and metabolism of plant lipids. Elesevier
Biomedical Press. Amsterdam and New York, pp. 541-544.

Jaenchen, R., Gilles, H.H. and Thauer, R.K. 1981. Inhibition of factor F,,, synthesis
by levulinic acid in Methanobacterium thermoautotrophicum. FEMS
Microbiol. Lett. 12 : 16-170.

Jahn, D., Verkamp, E., and Soll, D. 1992. Glutamyl-transfer RNA : a precursor of
heme and chlorophyll biosynthesis. Tibs 17. 215-218.

Jordan, P.M. 1990. Biosynthesis of 5-aminolevulinic acid and its transformation
into coproporphyrinogen in animals and bacteria. p. 55-121. In H.A. Dailey
(ed.), Biosynthesis of heme and chlorophylls. McGraw. Hill Publishing
Company, New York.

Jordan, P.M., Cheung, R.P., Sharma, R.P. and Warren, M.J. 1989. A cyclic
intermediate, 2-hydroxy-3-aminotetrahydropyran-1-one(HAT) as a
precursor for 5-aminolevulinic acid in greening barley. Tet. Lett. 34 : 1177-
1182.

Kajiwara, M., Mizutani, M., Matsuda, R., Hara, K.l. and Kojima, I. 1994. A new
biosynthetic pathway of porphyrins from isopropanol. J. Ferment and
Bioeng. 77(6) : 626-629.

Kannangara, C.G., Gough, S.P., Bruyant, P., Hoober, J.K., Kahn, A. and Wettstein,
D. 1988. tRNA®" as a cofactor in O-aminolevulinic biosynthesis : steps that

regulate chlorophyll synthesis. Trends Biochem. Sci. 13 : 139-143.



Kennedy, J.C., and Pottier, R.H. 1994. Using delta-aminolevulinic acid in cancer
therapy. In:Porphyric Pesticide:Chemisry, Toxicology, and Pharmaceutical
Applications (S.0. Duke and C.A. Rebeiz, eds.) ACS Symposium Series
559. Washington, D.C., pp. 291-302.

Kim, J.S., Ito, K. and Takahashi, H. 1982. Production of molecular hydrogen in
outdoor batch cultures of Rhodopseudomonas sphaeroides. Agri and Biol.
Chem. 46 : 937-941.

Kipe-Nolt, J.A. and Stevens, S.E. 1979. Effect of levulinic acid on pigment
biosynthesis in Agmenellum quadruplicatum. J. Bacteriol. 137 : 146-152.

Koesnandar, S.A., Nishio, A. and Nagai, S. 1989. Production of extracellular 5-
aminolevulinic acid by Clostridium thermoaceticum grown in minimal
medium. Biotechnol. Lett. 11 : 567-572.

Lascelles, J. 1960. The synthesis of enzymes concerned in bacteriochlorophyll
formation in growing cultures of Rhodopseudomonas sphaeroides. J. Gen.
Microbiol. 23 : 487-498.

Lascelles, J., and Hatch, T.P. 1969. Bacteriochlorophyll and heme synthesis in
Rhodopseudomonas spheroides : possible role of heme in regulation of the
branched biosynthetic pathway. J. Bacteriol. 98(2) : 712-720.

Lascelles, J. 1978. Regulation of pyrrole synthesis. In The Photosynthetic Bacteria

(Clayton, R.K. and Sistrom, W.R. eds) p. 795, New York and London :
Plenum Press.

Lascells, J. 1956. The synthesis of porphyrins and bacteriochlorophyll by cell
suspensions of Rhodobacter sphaeroides. Biochem J. 62: 7893

Lee, K. and rebeiz, C. 1995. Subcellular localization of Protoporphyrin IX and its

photodynamic effects on mitochondrial fuction of the cabbage looper



(Trichoplusia ni). In: Light Activated Pesticides (Heitz, J.R. and Doenum,
K.R., eds.) ACS Symposium Series 616, pp 152-164.

Lin, D., Nishio, N., and Nagai, S. 1989. Production of 5-aminolevulinic acid by
methanogens. J. Ferment. Bioeng. 68: 88-91.

Lowry, O.H., Rosebrough, N.J., Farr, AJ., Randall, R.J. 1951. Protein
measurement with Folin phenol reagent. J. Biol. Chem. 193 : 265-275.
Malamud, D.R., Borralho, L.M., Panek, A.D. and Mattoon, J.R. 1979. Modulation of
cytochrome biosynthesis in yeast by antimetabolite action action of

levulinic acid. J. Bacteriol. 138(3) : 799-804.

Mauzerall, D. and Granick, S. 1956. The occurrence and determination of O-
aminolevulinic acid and porphaobilinigen in urine. J. Biol. Chem. 219:435-
446.

Nalalie, M., Brocklchurst, K., Cooper, B., Stephen, P. and Martin J.
1996.Comparative studies on the 5-aminolevulinic acid dehydratase from
Pisum sativum, Escherichia coli and Saccharomyces cerevisiae. Biochem
J. 320 : 401-412.

Nandi, D.L., Baker - Cohen, K.F. and Shemin, D. 1968. 5 - Aminolevulinic acid
dehydratase of Rhodopseudomonas spheroides. |. lIsolation and
properties. J. Biol Chem. 243 : 1224-1230.

Neidle, E.L. and Kaplan, S. 1993. Expression of the Rhodobacter sphaeroides
hem A and hem T genes encoding two 5-aminolevulinic acid synthetase
isozymes. J. Bacteriol. 175 : 2292-2303.

Neuberger, A. 1961. Aspects of the metabolism of glycine and porphyrins.
Biochem. J. 78(1) : 1-10.



Neuberger, A., Sandy, J.D. and Tait, G.H. 1973. Control of 5-aminolevulinate
synthetase activity in Rhodobacter spheroides. The involvement of sulfur
metabolism. Biochem. J. 136 : 477-490.

Nishikawa, S., Watanabe, K., Tanaka, T., Miyachi, N., Hotta, Y., and Murooka, Y.
1999. Rhodobacter sphaeroides mutants which accumulate 5-
aminolevulinic acid under aerobic and dark condition. J. Biosci and
Bioeng. 87(6) : 798-804.

Noparatnaraporn, N. and Nagai, S. 1986. Selection of Rhodobacter sphaeroides
P47 as useful source of single cell protein. J. Gen. Appl. Microbiol. 32 :
351-359.

Noparatnaraporn, N. Watanabe, M. and Sasaki, K. 2000. Extracellular formation of
5-aminolevulinic by intact cells of the marine photosynthetic bacterium
Rhodovulum sp. under various pH condition. World J. Microbiol Biotech. 16
: 313-315.

Okayama, A., Fuijii, S., and Miura, R. 1990. Optimized fluorometric determination of
urinary O-aminolevulinic acid by using pre-colume derivatization and
identification of the derivative. Clin. Chem. 36 : 1494-1497.

Omerod, J.C., Omerod, K.D. and Gest, H. 1961. Light dependent utilization of
organic compounds and photoproduction of molecular hydrogen by
photosynthetic bacteria relationships with nitrogen metabolism. Arch.
Biochem. Biophysiol. 94 : 449-469.

Orth, K., Konig, K., Genze, F. and Ruck, A. 1994. Photodynamic therapy of
experimental colonic tumors with 5-aminolevulinic acid-induced

endogenous porphyrins. J. Cancer. Res. Clin. Oncol. 120 : 657-661.



Pfennig, N. 1967. Photosynthetic bacteria. Ann. Rev. Microbiol. 21:285-324.

Pfennig, N. and Truper, H.G. 1974. The Phototrophic Bacteria. /n Buchanan, R.E.,
Gibbons, N.E., Cowan, S.T., Holt, J.G., Liston, J., Murray, R.G.E. and
Stanier, R.Y. (Editors). Bergy’s Manual of Determinative Bacteriology. g"
ed. The Willams and Wilkins Co., Baltimore.

Pulcheria, K., Phillippe, B. and Alain, P.B. 1994. Inhibition o 5-aminolevulinic acid
dehydratase activity by gabaculine. Phytochem. 36 (5) : 1169-1175.
Rebeiz, C.A., Juvik, J.A and Rebeiz, C.C. 1988. Photodynamic insecticides. I.
Concept and phenomenology Pesticide Biochem. Physiol. 30 : 11-27.
Regular, J., Ravi, B., Bedwell, J., McRobert, AJ. and Brown S.G. 1994.
Photodynamic therapy using 5-aminolevulinic acid for experimental

pancreatic cancer:prolonged animal survival. Br. J. Cancer. 70 : 248-254.

Rieble, S. and Beales, S. 1988. Transformation f glutamate to O-aminolevulinic
acid by soluble extracts of Synechocystis sp. PCC 6803 and other
oxygenic prokaryotes. J. Biol. Chem. 263(18) : 8864-8871.

Roy, C.B. and Vivekanandan, M. 1998. Role of aminolevulinic acid in improving
biomass production in Vigna catjung, V. mungo and V. radiata. Biologia
Plantarum. 41 (2) : 211-215.

Sasaki, K., lkeda, S., Nishizawa, Y. and Hayashi, M. 1987. Production of 5-
aminolevulinic acid by photosynthetic bacteria. J. Ferment. Technol. 65 :
511-515.

Sasaki, K., lkeda, S., Konishi, T., Nishizawa, Y., and Hayashi, M. 1989. Influence of

iron on the excretion of 5-aminolevulinic acid by photosynthetic bacterium,



Rhodobacter sphaeroides. J. Ferment. Bioeng. 68 : 378-381.

Sasaki, K., Tanaka, T., Nishio, N., and Nagai, S. 1993. Effect of culture pH on the
extracellular production of 5-Aminolevulinic acid by Rhodobacter
sphaeroides form volatile fatty acid. Biotechnol. Lett. 15 : 859-864.

Sasaki, K., Tanaka, T., Nishizawa, Y. and Hayashi, M. 1991. Enhanced production
of 5-aminolevulinic acid by repeated addition of levulinic acid and
supplement of precursors in photoheterotrophic culture of Rhodobacter
sphaeroides. J. Ferment. Bioeng. 71 : 403-406.

Sasaki, K., Tanaka, T., Nishizawa, Y., and Hayashi, M. 1990. Production of
herbicide, 5-aminolevulinic acid by Rhodobacter sphaeroides using the
effluent of swine waste from anaerobic digestor. Appl. Microbiol.
Biotechnol. 32 : 727-731.

Sasaki, K., Watanabe, K., Tanaka, T., Hotta, Y. and Nagai, S. 1995. 5-
aminolevulinic acid production by Chlorella sp. during heterotrophic culture
in the dark. World J. Microbiol. Biotechnol. 11 : 361.362.

Sasaki, K., Watanabe, M. and Nishio, N. 1996. Inhibition of 5-aminolevulinic acid
(ALA) dehydratase by undissociated levulinic acid during ALA extracellular
formation by Rhodobacter sphaeroides. Biotech. Lett. 19 : 421-424.

Sato, K., Ishida K., Kuno, T., Mizuno, A. and Shimizu, S. 1981. Regulation of
vitamin B,, and bacteriochlorophyll biosynthesis in a facultative
methylotroph, Protaminobacter ruber. J. Nutr. Sci. Vitaminol. 27 : 439-447.

Shipman, R.H., Fan. L.T. and Kao, I.C. 1977. Single cell protein production by
photosynthetic bacteria. Adv. Appl. Microbiol. 21 : 161-181.



Staley, J.T., Bryant, M.P., Pfennig, N. and Holt, J.G. 1989. Bergy’s Manual of
Systematic Bacteriology. 3" ed. The Willams and Wilkins Co., Baltimore.

Svanberg, K., Andersson, T., Killander, D., Wang, |. Stenram, U. Andersson-
Engels, S., Berg, R. Johanson, J. and Svanberg, S. 1994. Photodynamic
therapy of non-melanoma malignant tumors of the skin using toical delta-
aminolevulinic sensitization and laser irradiation. Br. J. Dermatol. 130 : 743-
751.

Tait, G.H.1973. Aminlevulinate synthetase of Micrococcus demitrificans.
Purifacation and properties of the enzyme and the effect of growth
condition on the enzyme activity in cells. Biochem. J. 131 : 389-403.

Tanaka, T. Sasaki, K., Naparatnaraporn, N. and Nishio, N. 1994. Utilization of
volatile fatty acids form the anaerobic digestion liquor of sewage sludge for
5-aminolevulinic acid production by photosynthetic bacteria. World J.
Microbiol. Biotechnol. 10 : 677-680.

Tanaka, T., Watanabe, K., Hotta, Y., Lin, D., Sasaki, K., and Nagai, S. 1991.
Formation of 5-aminolevulinic acid under aerobic/dark condition by a
mutant of Rhodobacter sphaeroides Biotechnol. Lett. 13 : 589-594.

Tanaka, T., Watanabe, K., Nishikawa, S., Hotta, Y. Sasaki, K., Murooka, Y. and
Nagai, S. 1994. Selection of a high 5-aminolevulinic acid producing
Rhodobacter sphaeroides mutant which is insensitive to yeast extract.
Seibutsu-kogaku, 72 : 461-467.

Tripathy, B.C and Chakraborty, N. 1991. 5-aminolevulinic acid induced
photodynamic damage of the photosynthetic electron transport chain of

cucumber (Cucumis sativus L.) cotyledon. Plant Physiology. 96(3):61-767.



Van der Veen, Leengoed, V. and Star, W.M. 1994. In vivo fluorescence and
photodynamic therapy using 5- aminolevulinic acid-induced porphyrin :
increase damage after mutiple irradiation. Br. J. Cancer. 70 : 867-872.

Warnick, G.R. and Burnham, B.F. 1971. Regulation of porphyrin biosynthesis.
Purification and characterization of O-aminolevulinic acid synthase. J. Biol.
Chem. 246 : 6880-6885.

Watanaba, M., Sasa,K., Nakashimada, Y., Kakizono, T., Noparatnaraporn, N. and
Nishio, N. 1998. Growth and flocculation of a marine photosynthetic
bacterium Rhodovulum sp.

Watanabe, K., Kim, J.S., Ito, K., Buranakarl, L., Kampee, T. and Takahashi, H.
1981. Thermostable nature of hydrogen production by non-sulfue purple
photosynthetic bacteria isolate in thailand. J. Agric. Biol. Chem. 45(1) :
217-222.

Wekesser, J.G., Mayer, H. and Biebl, H. 1983. Lipopolysaccharide of
Rhodocyclus purpureus : taxonomic implication. Int. J. Syst. Bacteriol. 33 :
53-56.

Willem, A., Gillis, M. and Deley, J. 1991. Transfer of Rhodocyclus gelatinosus to
Rubrivivax gelatinosus gen. Nov. comb. Nov. phylogenetic relationship
with Leptothrix sphaerotitusnatan, Pseudomonas saccharophila and

Alcaligenes latus. Int. J. Syst. Bacteria. 41(1):65-73.



NNSLHEALNTNRITUNIGITING

Sattayasmithstid, S., Prasertsan, P. and Choorit, W. Optimization for production of
5-Aminolevulinic acid from halotolerant photosynthetic bacteria. The
Annual Meeting of Thai Society for Biotechnology, Biothailand 2001 : From
Research to Market. November 7-10, 2001. Queen Sirikit National

Convention Center, Bangkok, Thailand.



