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HPLC C18  (Shim-Pack VP-ODS
150 mm x4.6 mm I. D Shimadzu) 30C
(95:5 v/v) 0.7 ml/min DAD
190 nm - 800 nm. MS
5500 ev 12 L/min
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2.4 16S rRNA
YL28 16S rRNA 1382 bp
GenBank JF719917. GenBank

1 YL28
5pm)

(A bar

(B bar 0.5pm)
Fig. 1 Photos of strain YL28 showing cell shape and

intracellular sulfur globules (A bar 5um) and intracytoplasmic

membrane structure (B bar 0.5um) .
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2 Marichromatium bheemlicum JA124'(AM180952)
100

Marichromatium indicum JA100"(A1543328)
Marichromatium purpuratum DSM 1591(EU850807)
99| -A Marichromatium gracile YL28(JF719917)
oL Marichromatium gracile BN5210'(x93473)
Marichromatium fluminis JA418T(FM210274)

Thiorhodococcus mannitoliphagus WST(FM17822)

Thiorhodococcus minor CE22037'(Y113.16)
Thiophaeococcus mangrovi JA304'(AM748925)
Thiorhodococcus drewsii DSM 15006"(FM178273)
Thiorhodococcus kakinadensis JA326'(AM942764)
Thiorhodococcus bheemlicus JA132'(AM282559)

&E Halochromatium glycolicum BN32014(X93472)
Th

iohalocapsa halophila DSM 6210/(AM903380)

l'j Rhabdochromatium marinum DSM 52617(X84316)

Thiorhodovibrio winogradskyi DSM 67802'(Y12368)

= Thioalkalicoccus limnaeus A26'(AJ2577023)

99 Thiococcus pfennigii DSM 277'(FN293056)
Thioflavicoccus mobilis 8321'(AJ010126)

Fig.2

Escherichia coli ATCC 117754(X80725)

2 YL28 16S rRNA

Phylogenetic tree derived from 16S rRNA gene sequences of strain YL28. Numbers in

parentheses represent the sequences accession number in GenBank. Numbers at the nodes indicates

the bootstrap values on neighbor—oining analysis of 1000 resampled data sets. Bar 0. 02 represent

sequence divergence.
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Fig.3  Absorption spectra of living cells

compositions and absorption spectra of purified pigments dissolved in acetone from strain YL28.
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1 YL28 M. purpuratum~ M. flminus. M.
Table 1~ Absorption maxima and identification properties bheemlicum M. indium M. gracile M. gracile
of various photopigments from strain YL28 biotype thermoulfidiphilum 2). ) M.
Spot A, /nm (in acetone) MW Compound names
1 449 470 503 536 lycopene purpuratum M.
2 457 485 516 566.4  anhydrorhodovibrin gracile biotype thermoulfidiphilum
3 464 494 527 596. 8 spirilloxanthin 16 mmol/L M. ﬂummLs
4 447 472 503 554.89  rhodopin
5 358 385 525 680 747 889 bacteriopheophytins YL28 96% M. bheemlicumzai
6 360 385 436 578 680 771 911 bacteriochlorophylla a 1.5% -8.5% - pH 6.5 -8.5.
7 358 383 411 523 680 747 927 bacteriochlorophylla a 30°C -=35°C M. indicum .
8 390 432 676 956 bacteriochlorophylla a Y128 4
2.6 o M. gracile YL28
YL28 N NN N N N
. . \HgCl,  CdClL,  1C50 M.
70.100.20.20.3.170.5 mg / L. 25 mg / L gracile N N
pH
N N 16S rRNA 99%
YL28 M. gracile o
3 Y128
; 2
Y128 a ; N
v M. gracile
( Gammaproteobacteria ) ~ o
(Chromatiales) ~ ( Chromatiaceae) o . . . . ’
2 o
16S rRNA
( 2) YL28 N
(Marichromatium) o 5 °
2 Marichromatium
Table 2 Differential characteristics of the species of the genus Marichromatium
Characteristics Y128 1" 2" 3v 4 5" 6""
Cell shape ovoid—rod rod rod rod rod rod rod
Motility + + + + + + +
Cell size (um) 0.8-1.0 1.0-1.3 1-1.2 0.8 -1 0.8 -1 0.6 -1 1.2-1.7
Width length 2-3 2-6 2.5 -4 2-17 2 -4 3-6 3-4
Sulfur granules per cell 1-3 two or more three or more single two or more 1-3 two or more
Color of cell suspensions rb rh rp rb rh rb pr
Carotenoid series (predominant component) sp(rhodopin)  sp sp sp sp sp(rhodopin) ok
B,, requirement - - - _ _ - _
NaCl range (%) 0.5-5.5 0.5-8.0 0.5-10 0.05 -13 1.5-11 0.5-6.5 2 -7
Optimum NaCl (%) 2-3.5 2-3 3 1-4 1.5-8.5 1.5-3 5
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2
Characteristics Y128 i 2 3" 4 5" 6" "
Temp. range (C) 20 -35 25 -35 25 -44 30 -35 30 -35 30 -35 30 -35
Optimum pH 5.7-6.7 7.2-7.4 6.5-7.8 6.0-7.5 6.5-8.5 8-8.5 7.2-7.6
Sulfide tolerance (mM) 3.6 4 16 4 8 4 4
NH, C1 + + + + + + +
(NH,), S0, + + nd + nd + +
Urea + nd + + - + nd
N, + + + + - - nd
Glutamate + nd - nd + + -
NaNO, + nd nd nd - - nd
NaNoO, + nd nd nd - - -
Yeast extract + nd nd + + + nd
Casamino acids + + nd nd nd nd -
Sulfide + + + + + + +
Sulfur + + + + + + +
Thiosulfate + + + - + + +
Sulfite + + nd - + + nd
Formate - - nd nd nd nd -
Acetate + + + + + + +
Propionate + + + + - + +
Butyrate + + - + - + +
Pyruvate + + + + + + +
Lactate + + + + - - +
Lithium lactate + nd nd nd nd nd nd
Citrate + - - - - + -
Succinate + + + - + + +
Fumarate + + + - + + +
Malate + + + + + + +
Glucose + - + - - - -
Fructose + - + + - + -
Sucrose + nd + nd nd - -
Dimethylformamide and glucose + nd nd nd nd nd nd
Methanol - - - - + + -
Ethanol - - - - + - -
Propanol + nd nd nd nd nd -
Glycerol - - - - + - -
Leucine + nd nd nd nd nd nd

Strain No. I 1 -6 represent M. gracile M. gracile thermoulfidiphilum M. indcium M. bheemlicum M. fluminis and M. purpuratum respectively.
Symbols: rb reddish-brown. rp reddish—-pink. sp spirilloxanthin. pr purplered. ok okenone. + substrate utilized. — substrate not utilized. nd:

not determined.
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Identification and characterization of a purple sulfur
bacterium from mangrove with rhodopin as predominant
carotenoid

. 1 . 3 . 1 . 1% . 2
Jiangyan Zhao  Yingnan Fu” Chungui Zhao  Suping Yang Yinbo Qu
. .oxe 3
Nianzhi Jiao
'Department of Bioengineering and Biotechnology Huaqiao University Xiamen 361021 China

* State Key Laboratory of Microbial Technology Shandong University Jinan 250100 China

*State Key Laboratory of Marine Environmental Science Xiamen University Xiamen 361005 China

Abstract:  Objective To exploit resources of purple sulfur bacteria in China and further investigate its response
mechanism to ecological environment of mangrove. = Methods Repeated agar shake dilution method microscope
techniques UV-Vis absorption spectra thin layer chromatography HPLC and MS were used. Results We isolated a
purple sulfur bacterium designated as strain YL28 from a intertidal sediment sample collected from inshore mangrove
near Luoyang Bridge of Quanzhou city Fujian Province of China. Cells were ovoid to rod shaped 0.5 pm -1 pm x 2
pm -3 um. Color of cell suspensions was reddish-brown. It possessed vesicular intracytoplasmic membrane structures

contained rhodopin and phytylated bacteriochlorophyll a as well as the other two novel bacteriochlorophyll a intermediates.
The optimum growth was at 2% —3.5% NaCl pH 5.7 -=6.7 and 20°C - 35°C . Photoautotrophically growth anaerobically
in the light with sulphide sulphur thiosulfate sulfite as electron donor. Globules of S’ distributed inside the cells.
Photoheterotrophic growth with various organic substrates especially citrate glucose sucrose fructose and propanol in
the presence of sulfide. Nitrogen sources: ammonium salts N, urea glutamate nitrate and nitrite. Vitamins were not
required. Qualitative assessment of IC50 values of chloromycetin cefazolin  benzene hydroxy biphenyl enrofloxacin

acetamiprid mercuric chloride and cadmium chloride were 70 100 20 20 3 170 5 mg/L and 25 mg/L

respectively.  Conclusion Based on phenotype characteristics and 16S rRNA gene sequence similarity of 99% to M.
gracile strain YL28 was identified as novel isolate of M. gracile despite its different physiological characteristics with
respect to the species of M. gracile. The organism is possessed of slightly acid tolerance higher amount of carotenoid of
rhodopin and tolerance towards certain antibiotics pesticide as well as heavy metals.

Keywords: purple sulfur bacterium Marichromatium gracile rhodopin mangrove
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