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Salt-tolerance related genes in halophilic bacteria and archaea
WANG Wei-Wei TANG Hong-Zhi" XU Ping
(State Key Laboratory of Microbial Metabolism, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Halophilic microorganisms can thrive at hypersaline environments, and the mechanisms of
salt-tolerance in halophilic microorganisms focused on the following three points: mechanisms of
potassium-absorbing and sodium exclusion; accumulation of intracellular compatible solutes; the
amino acid composition of halophilic enzyme. This paper reviewed the molecular mechanisms of
salt-tolerance in halophilic bacteria and archaea, and discussed the prospects of the application in
hypersaline wastewater treatment.
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Table 1 Part of salt-tolerance related genes with the functions and the stains
Salt-tolerance related gene Microorganism Function Reference
Na"
Na'" antiporter biosynthesis genes
nhaH Halobacillus aidingensis Na'/H" Na [9-10]
. .
nhaH gene AD-6; Halobacillus
dabanensis strain D-8"
Compatible solutes biosynthesis genes
B- Streptomyces rimosus [21-22]
eCtABCD CANDS  [FEEIEIOIES g, (EctA) N-
) ) . stutzeri DSM5190T
Ectoine and hydroxyectine biosynthe- ( -EctC)
sis gene cluster: ectABCD
(EctD) B-
gbsT  Halobacillus dabanensis [24-25]
T, _
gbsl ghsA  gbsB D-8°; Halomonas elon
) ) ) ) gate DSM 3043
Glycine betaine biosynthesis genes:
gbsT, gbsl, gbsA, and ghsB
otsA otsB  treS Propionibacterium freu- -6- (OtsA) -6- [28]
Trehalose biosynthesis genes: OtsA, denreichii (OtsB)
otsB, and treS (TreS)
gdh gs Halobacillus halophilus [19]
Glutamate and glutamine biosynthesis (GDH) (GS)
genes: gdh and gs
proA proB  proC Salmonella typhimurium; [17-18]
Proline biosynthesis gene: proA, proB, Escherichia coli
and proC
Compatible solutes transport genes
K Trk Kdp Escherichia coli; Halo- Trk ( ) Kdp ( ) [11-15]
K" transport system: Trk system and bacterium salinarum
Kdp system K
ProP Salmonella typhimurium; ProP ProU [16,26]
ProU Escherichia coli
Proline and betaine transport system: ProP ProU
ProP system and ProU system
betM  betH Marinococcus halophi- Marinococcus halophilus Halobacillus [27]

Betaine transport genes: betM and
betH

lus; Halobacillus trueperi trueperi

betM  betH
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