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Fig. 1 A: Photomicrograph of strain 283-1 showing cell shape and
intracellular globules of elemental sulfur. B: Electron micrograph of
strain 283-1 showing monopolar single flagellum.
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Fig. 2 Absorption spectra of whole cells of strain 283-1.
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Fig. 3 NaCl requirement range of strain 283-1 growth.
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Fig. 4 Effects of temperature and light intensity on cell growth.
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Table 1

Utilization of strain 283-1, M.purpuratum, M.indcium on various carbon, nitrogen and sulfur sources*"*?

Carbon, nitrogen, 283-1 M.indcium M.purpuratum Carbon, nitrogen, 283-1 M.indcium M.purpuratum
sulfur sources ODseso ODs¢so ODsso sulfur sources ODsgo ODsso ODs¢so
Formate 0.05 0.00 0.00 sulfide 1.21 0.32 0.1-0.3
Acetate 1.21 0.29 >0.9 thiosulfate 0.18 0.36 0.1-0.3
Propionate 0.04 0.08 >0.9 Sulfur 0.14 nd 0.1-0.3
Butyrate 0.03 0.07 >0.9 Sulfite 0.15 nd nd
Citrate 0.23 0.00 0.00 Sucrose 0.15 nd nd
Malate 0.91 0.1 0.3-0.9 Mannitol 0.11 nd nd
Lactate 0.68 0.13 >0.9 Betaine 0.26 nd nd
fumarate 0.76 0.00 >0.9 Cysteine 0.11 0.35 nd
Succinate 1.23 0.00 0.3-0.9 pB-mercaptoethanol 0.00 nd nd
Glucose 0.20 0.06 0.00 Glutamate 0.15 nd nd
Fructose 0.17 0.09 0.1-0.3 Nitrite 0.28 nd nd
Pyruvate 0.95 0.35 0.3-0.9 Peptone 0.31 nd nd
Gluconate 0.79 nd nd Yeast 0.38 0.75 nd
Glutamate 0.46 0.00 nd Aspartate 0.55 nd nd

nd: not determined.
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Fig. 5 Phylogenetic tree derived from 16S rDNA sequences of strain 283-1. Numebers in parentheses represent the sequences’accession number in Gen-

Bank. Numbers at the nodes indicate the bootstrap values on neighbor-joining anaylsis of 1000 resampled data sets. Bar 0.01 represent sequence divergence.
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Table 2  Differential characteristics of the species of the genus Marichromatium

characteristic 283-1 M.purpuratum M.gracile M.indcium M.bheemlicum
Cell shape rod rod rod rod rod
Cell size (um) 0.8-1.2x3.5-7.5 1.2-1.7x3.0-4.0 1.0-1.3x2.0-6.0 0.8-1.0x2.0-7.0 0.8-1x2.0-4.0
Color of cell suspensions purple purple red brownish red reddish-brown reddish-brown
Carotenoid group okenone okenone spirilloxanthin spirilloxanthin spirilloxanthin
Salinity range (%) 1-15 2-7 0.5-8.0 0.05-13 1.5-11
NaCl optimum (%) 3-13 5 2-3 1-4 1-8.5
Temp. range (C) 25-45 25-30 20-35 30-35 30-35
pH optimum 7.2-9.0 7.2-7.6 7.2-7.4 6.0-7.5 6.5-8.5
2 £ X M 7] , , ,
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Identification and phylogenetic analysis of an okenone-containing
halophilic purple sulfur bacterium

Suping Yang'?", Jianke Lian', Chungui Zhao', Wenli Ma!, Yinbo Qu®

(*School of Life Science and Technology, Key Laboratory of Chemical Biology and Molecular
Engineering of Ministry of Education, Shanxi University, Taiyuan 030006, China)
(2College of Material Science and Engineering, Huagiao University, Quanzhou 362021, China)
(® State Key Laboratory of Microbial Technology, Shandong University, Jinan 250100, China)

Abstract: [Objective] To exploit resources of purple sulfur bacteria and their photosynthetic genes. [Methods] A purple
sulfur bacterium strain 283-1 of okenone-containing, halophilic, high sulfide tolerance was isolated by agar dilution
method in Pfennig medium from photolithoautotrophic enrichments of Dongfeng saltern, Qingdao, China. [Results] Cells
of strain 283-1 were Gram-negative, halophile, straight or slightly curved rods, motile by monopolar single flagella, no
gas vacuoles, carotenoid of okenone series and bacteriochlorophylla as photosynthetic pigment, purple red. It could
photolithoautotrophically grow under anoxic condition in the light with sulfide as electron donor, sulfur globules accu-
mulate as intermediate oxidation product and stored in the form of highly refractile globules inside the cells. The strain
283-1 belonged to Gammaproteobacteria, Chromatiales, Chroamtiaceae, genus of Marichromatium. Phylogenetic analysis
based on 16S rRNA gene sequence also confirmed that strain 283-1 belonged to Marichromatium genus. However, the
physiological characteristics of strain 283-1 were significantly different from four species of the genus Marichromatium.
NaCl requirement range from 1% to 15%, good growth was observed at 7.5mmol- L *NaS-9H,0, 45 , 5000lux and pH9.0,
a number of organic substances of C3 and C4 of TCA cycles and gluconate could be photoassililated in the presence of
sulfide, no growth factors were required. [Conclusion] On the basis of 16S rRNA gene sequence analysis and its mor-
phological and physiological characteristics, strain 283-1 is a new isolate of Marichromatium genus, named as
Marichromatium sp. 283-1.
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