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1 NaCl
5.85%
50%
2.2 Saum °
Salinicoccus roseus Halobacillus halophilus
Salinicoccus hispanicus 5.8% ~ 8.8% NaCl
on Bacillus haloalkaliphilus
12
NaCl glnA2
Vreeland Halomonas elongata 14.6% ~ 17.5% NaCl
NaCl
19.8% 358mmol/L.
13 14
NaCl 5.85% BYS-
1
Table 1~ Compatible solutes synthesized in some moderately halophilic bacteria
. Salt c.oncentratinn Salt concentration Glycine Hydroxy- o
Species for optimum growth for growth betaine octorme Ectoine Others
% WIV % WIV
Photosynthetic ~ oxygenic
Cyanobacteria-moderately 34 1.6-14 + 4+ Glucosylglycerol
Photosynthetic  anoxygenic
Ectothiorhodospira marismortui 3-8 1-20 + + Sucrose
Halochromatium salexigens 8-11 4-20 + 4+ glul\;‘:zliljluﬁjglz%e
Heterotrophic  aerobic
Nesterenkonia halobia 10 3-25 + + + + Glucose
N-acetyllysine Glutamate
Halobacillus halophilus 10 2:20 ++ PrZhZe Clutami
Salibacillus salexigens 10 7-20 + + + +
Salinicoccus roseus * 10 9-25 Proline
Bacillus haloalkaliphilus 3-8 0-25 N-acetylornithine
Halomonas halophila 7.5 2-30 +
Halomonas variabilis * 10 7-28 + + + + + + Trehalose
Halomonas eurihalina 7.5 5-20
Halomonas elongata 3.5-8 3.5-:20 + + + Glucose
Chromohalobacter marismortui * 10 1-30 + +
Marinococcus albus 10 2-25 + + + Alanine
Marinococcus halophilus 10 2-25 + + Glucose
Heterotrophic  anaerobic
Desulfovibrio halophilus 6-7 3-18 + + Trehalose
+ + present in high concentrations + present in minor amounts * yeast extract was present in the medium.
2.3 Vermeulen
Kunte Marinococcus halophilus
betM - -
BCCTs
E. coli MKHI13
19% betM
12% betM

Halobacillus truepert

betH
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% Roeler  Muler " ectABC 5"
BB
D-8 ectABC
Prabhl Sireptomyces
chrysomallus thdD
ectABC
28
Estepa
ectD AraC-XylS
45°C 37C
NaCl 12% Chromohalobacter
salexigens NaCl 2
betIBA 2.5
DNA
20~22
G+C
23
930
2.4
Vermeulen  Kunte " 3
ectM
BCCTs |
Ks = 1.6pmol/I.  Grammann ** )
TeaABC teaA teaB
teaC 3 Ky =
21.7pmol/L
“ n 31 32
Salibacillus pasteurti
“ " 3mol/L.
- B_
12°K
EctB i} 10.6KJ/mol
EctA EctC ectA ectB
ectC 20 25 26
34
2006
Halobacillus dabanensis D-8"
131 35
ectABC
ectA ectB 4
ectB ectC
pMXB10ectABC T7 ectABC
ER2566 D-8 Schnoo
ectABC o DNA T, G+
C DNA PCR
PCR *
3" ectABC DNA
XL1-blue  M63
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Study progress on compatible solutes in moderately halophilic bacteria

ZHAO Bai-suo' > YANG Li-fu’ WANG Lei’ LU Wei-dong” YANG Su-sheng’”

! Department of Environmental Science and Engineering ~ State Key Joint Laboratory on Environmental Simulation and Pollution Control
Tsinghua University — Beijing 100084  China
2 Department of Microbiology and Immunology ~ College of Biological Sciences  China Agricultural University and Key Laboratory of
Agro-Microbial Resource and Application ~ Minustry of Agriculture  Betjing 100094 China
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Tropical Crops of Ministry of Agriculture  Hainan Yanzhou 571737  China

Abstract Moderately halophilic bacteria which grow best in media with 3% to 15% salt constitute a heterogenous group
of microorganisms which belong to different genera. These bacteria can inhabit the salt or soda lakes coastal lagoons or
man-made salterns. Moderately halophilc bacteria living in higher saline environments can not only cope with high
osmotic stress but also adapt osmotic shock in short time. To adapt to these environments all the species make a
osmoprotection by the accumulation a restricted range of low molecular mass molecules small organic compatible
solutes such as sugars amino acids betaines and ectoines. Therefore the osmoadaptation of moderately halophile
bacteria is regulated by the so-called compatible solute” strategy. Compatible solutes are operationally defined as organic
osmolytes that can be amassed by the cell in exceedingly high concentrations without disturbing vital cellular functions and
the correct folding of proteins. As a result compatible solutes can make important contributions to the restoration of the
turgor under conditions of low water activity by counteracting the efflux of water from the cell. In addition they have a
stabilizing both in vivo and vitro on the native structure of proteins and cell components. This mechanism has a
minimal requirement for genetic change and a high degree of flexibility in allowing moderate halophiles to adapt to saline
environment. In this review the adaptation to saline environments the variety and characteristic of compatible solutes
and the functional mechanism of moderately halophilic bacteria are reviewed and discussed.

Keywords moderately halophilic bacteria compatible solute salt adaptation
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