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Prokaryotic Communities of Halophilic Methylotrophs
Enriched from a Solar Saltern
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C-1 compounds are observed in anaerobic sediment of high salt environments. Thus, surface sediments
and waters from these environments are therefore potential habitats for aerobic methylotrophic
microorganisms. The soil samples collected from saltern and tidal flat as inoculums and methanol as
carbon and energy source was supplied. After subculture depending on the salt concentration,
methanol oxidizing bacteria growth condition investigated, the results of methanol oxidizing bacteria
can grow in salt conditions, and the maximum concentration was 20%. Analysis based on denaturing
gradient gel electrophoresis of 16S rRNA genes indicates that Methelyophaga-like bacteria were
dominants of methylotrophs in the enrichment culture. Quantitative PCR showed that archaeal cells
were about 1-10% of bacterial cells. Additionally archaea were assumed not to be involved in
methanol oxidation since bacterial antibiotics completely blocked the methanol oxidation. OQur results
suggest that Methelyophaga-like bacteria could be involved in C-1 compounds oxidation in hypersaline
environments although those activities are sensitive to salinity above 20%.

Keywords: halophilic, methylotrophs, solar saltern

AL G+ (solar salterns), HAA G, S(salt lake), D 2FO
2 A ofF9 §7Y xHY 7 —% 7S “aFE A (hyper-
saline)”o|glal F2H, o]& A= TEA vAEEC] ‘:]'ok
s EA3H4). o1F FEAA HAES AFE 9lE 3

% NaCl 1.5 M (9%) ol’de] Ba3shH, 24 A3s {5t
NaCl 2-4 M (12-23%) ©)’& Zo = 3t} ofH FEL2 NaCl
55 M (32%, NaCl®] X3} 3t) ool e 4+ vt =
A BN AR Tk B EEldd tis d7e A%
ZoZ o]fojRil o, FHF T2 ARZHE 1HAE
g 9 27 AEA 9] el g A7t =T UThe, 17,
18). gl A4 Aol 553 A EAS T3 19w
A B o83 & e AESuo Uig
FYPHEE 3k JTK15, 16).

%714 v g-(methanotroph) 3 e A1 (methylotrophs)
2 HWElCH,) 2 "IERS(CH;0H)S Frdetig) oA ge

2 AREE 5 Aok €1 31HESQ) HER(CH,0H)& E A

25 FEAS] ZalHg Ftol ALkEm, WekikskAlw(methane

* For correspondence. E-mail: rhees@chungbuk.ac.kr; Tel: +82-43-261-
2300; Fax: +82-43-264-9600

oxidizing bacteria)ol] <Js] wgkg gt
(D). WeymE A= vk dggo] EAshs B2 3
A EFHNeH, diREY z71H =
Proteobacteria®l| 43Fc}

HTo nFGEA X Hel =& vlg9] ey vgke, wes)
H olylzl e s B ﬂ&%—é—ﬂ EAgitar e R|a

thil). 7R e 5294 dgddHTS NaCl
0.2-2.5 M (1.2-15%) 1A LA AT £ delMe 2
37, 53] A Aol i F= zold] wE ||
A& F3 vikS AR, v nAETHoR
B EAAESHE St Add aAFE el 1ge
e gdu g EA9} tekgde dolruxt sth

HEE Fekt JAHE F48(35°35'N, 125°36'E)°ll 91|
3 FAAH 7 A= ¥ AE(35°35'59.94"N, 126°28'58.90”
E)dlA 7329 EHSAEE AFHsIATE HHFAEAAY]
T 24 A5 2%9M A 28%7HK] BEE 4= ATKTable
1 and Fig. 1).

TATAS 23] st A9 nANAE o
o] FH|sIt) HiR] =4S LY 24.6 g sodium chloride,

o

o ML

ox L o2 ox

i, 02



?l8ted NaCls ©]83t 10%,
A aEEiA] 20
A
20% °)&
7F gern=,
o] AkslE]E Al
% 20% FZ00A v
glste] WA Tl A A7) 5(denaturing gradient gel electro-
phoresis, DGGE) 7| 53l P& 27125 B39
(20F, 958R¥} 27F, 1492R)E ©|-&3l 13} £Z3l91, £=F
= primerS

59 vy
Table 1. Sediment samples used as inoculums for enrichment cultures
Methanol consumption (1 mM)
Sediment Salinity (%) 10% (salinity) 20% (salinity) 30% (salinity)
after 3 weeks after 3 weeks after 3 weeks
Storage puddle (SP) 28 + + -
Crystallizing pond (CP) 17 + - -
Evaporating pond (EP) 4 + + -
Puddle (PD) 12 + + -
Drainageway 1 (DWI) 2 + + -
Drainageway II (DWII) + + -
Tidal flat (Sangnok) (TF) + - -
+, completely oxidized methanol; -, no oxidized methanol
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Fig. 2. DGGE analysis of bacterial and archaeal 16S rRNA genes
in the enrichment cultures. The bands marked were cut and sequenced
for analysis and construction of phylogenetic tree in the Fig. 3.
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Fig. 3. Phylogenetic tree of archaeal 16S rRNA gene and bacterial 16S tRNA gene sequences retrieved in this study. (A) Phylogenetic tree of
bacterial 16S rRNA gene and reference sequences. (B) Phylogenetic tree of archaeal 16S rRNA gene and reference sequences. The clone name
follows the mark of bands in the Fig. 1. Sequences from this study are indicated in boldface. The reference sequences were chosen to show
the diversity of the sequences and to indicate the closest relatives to the sequences found in our study. The scale bar represents five and two
substitutions per 100 nucleotide positions (bacteria and archaea, respectively). Significant bootstrap values (>50%; 1,000 replicates) are indicated



Table 2. Details of primers used in this study

Primer Target Sequences(5'—3") Application References
340F Archaea GC-clamp’-CAG CMG CCG CGG TAA qPCR/DGGE
SI9R Archaea GST TTC RTC CCT CAC CGT qPCR/DGGE (19)
338F Bacteria CCA GCA GCC GCG GTA AT qPCR/DGGE
518R Bacteria CTA CCA GGG TAT CTA ATC qPCR/DGGE
20F Archaea TTC CGG TTG ATC CYG CCR G PCR
958R Archaea TCC GGC GTT GAM TCC AAT T PCR ©
27F Bacteria AGA GTT TGA TCM TGG CTC AG PCR
1492R Bacteria TAC GGY TAC CTT GTT ACG ACT T PCR (22 %)

* GC-clamp sequence: 5'-GCCCGCCGCGCGCGGCGGGCGGGGCGGGGGCACGGGGGG-3'
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Fig. 4. Quantification of 16S rRNA gene copy numbers of (A) Bacteria and (B) Archaea in the enrichment cultures.
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