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Halophiles

salt concentrations
(Siglioccolo, Paiardini,
Piscitelli, & Pascarella, 2011).
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The Red Sea was named
after halobacterium that
turns the water red
during massive blooms
(Sharma, n.d.)
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Mainly found in marine
salterns and hypersaline
lakes, such as the Great
Salt Lake and the Dead
Sea (Oren, 2008)

“Red herring” is the foul
smell of salted meats
spoiled by halobacterium

—— cell to dehydrate and shrink
\ (plasmolysis) (Wharton, 2007).
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incorporation of genetically engineering halophilic enzyme
encoding DNA into crops to allow for
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hydrophobic interactions are
stronger at high cytoplasmic salt

concentration with high ionic
strength

chaperonin and GroEL

|
|
1
1
1
\

strategies

-

1
I' / 1 1
0 '\ Applications : adapt to the high salt adjustment :
1 d c 'om carotenoid col 1 1 concentration 1
1 . food coloring 1 1 :
1 1 \ 1
: ] 1 1
¢ | \ 1 AT I
. ) fermentation L Conclusion | I Low pl value of halophilic !
‘ 1
\ : . 1 1 1
I in organic-osmolyte strategy, the compatible solutes can be I 1 1 p rOtel ns 1
1 4 A . ) X “ === — .
; used in protein and cell in variety of industrial uses., : : to adapt to the ionic 'l
! : . il 1 cytoplasm 1
: . the bacteriorhodopsin can be used in as optical | 1 1
switches and photocurrent generators 1 1 . ! . : : o ||
: ) ; more acidic amino acids Low osmolarity _High osmolarity?,
1
1

Twin-arginine translocation (Tat)

pathway
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Produced folded proteins

Proteins fold very
rapidly in the
cytoplasm using salt-
in strategy

compatible solutes

cytoplasm free of NaCl
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* grow optimally in media contained 1.5-4.0 M salt
* Halobacteriaceae and Salinibacter ruber

Moderate halophiles /]
* grow optimally in media contained 0.5-2.5 M salt

 In genera Desulfovibrio, Desulfocella, Desulfohalobium ’
Desulfotomaculum !
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Halotolerant | :

» not exhibit absolute requirement for salt for growth but grow
well at high salt concentrations (above 2.5M salt = extreme
halotolerant)
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~d * Bacteria genera Alteromonas, Lactobacillus, Bacillus,
Do Myxococcus, Pediococcus .
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Thus, halophile that employed
salt-in cytoplasm strategy exhibit

restricted growth in highly saline
environments (Kunte, 2009)

on enzymes and ribosomes

surface stahilize the hydration
shell

structure of molecule due to
repulsion when the shielding
cations are removed

As the non-ionic, water-soluble
compounds do not interrupt the
metabolism even at high cytoplasmic
concentration, thus named compatible

Halophile that employed
compatible solutes
strategy can growth in

low salinity environments

solutes (Kunte, 2009)

halophiles accumulate organic compounds

by or by The halophile preserve the

same enzymatic machinery as
non-halophile with minor
adjustments of interior
proteins that slightly more
acidic that in Escherichia coli

* de novo synthesized of solutes is
energetically expensive

» synthesis of one compatible solute
(ectoine or glycine—betaine) requires
about 40 ATP-equivalents

denatured cellular proteins and
romote the refolding of partiall:
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EITENDPHLEE e 518, ok fbooks =l (Tokunaga, Miyawaki, Shiraishi, &
Tokunaga, 1997).

* compared to salt-in strategy that requires
1 ATP to transport two K* and two Cl- from
the environment
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