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"Structural basis for the enzymé adaptation te hypersaline *
environments. Proteins witha pinch qof salt."

Life on earth exhibits an enormous adaptive®capacity and
living organisms can be found even in extreihe enviroftiyents.
The halophilic archaea are a group of r*icr'oorganismﬁ' that
grow best in highly salted lakes (with KCI concentrations
between 2 and 6 molar). To avoid osmqtic shock, ha'%ilic

archaea have the same ionic strength insjde their as
outside. All their macromolecules, including the téins,,_
have therefore adapted to remain folded  and fuit€tionat=
under such ionic strength conditions. As u result, the-aimigo

acid composition of proteins adapted to a Eypersalineﬁ
environment is very characteristic: they have an abundgnc "
of mnegatively charged residues combine@uitk a,qllli‘)___ a
frequency of lysines (1). We are interested in the relatfonship
between this biased amino-acid composgtion nd proteiy " g
stability as well as in enzyme activity. First, *xtensive
mutational studies on the protein surfaces, show that it =
is possible to decrease the salt dep*;de*f a typigal
halophilic protein to the level @f a m ilic form and_
engineer a protein from a mesop_hilig%m into _an
obligate halophilic form (2). NMR stygdies demonsirate
complete preservation of the three-dimensiondl.structure of
extreme mutants and confirm that salt ziependency is @
conferred exclusively by surface residues.




