ANTIFREEZE GLYCOPEPTIDES: A STRUCTURAL APPROACH TO ENGINEER ANTIFREEZE PROTEINS

IMANOL USABIAGA, EMILIO J. COCINERO, Departamento de Quimica Fisica, Universidad del Pais

Vasco (UPV-EHU), Bilbao, Spain; PIERRE CARCABAL, Institut des Sciences Moléculaires d’Orsay, Uni-
versité Paris-Sud, Orsay, France; BENJAMIN G. DAVIS, Department of Chemistry, Oxford University,
Oxford, United Kingdom; FRANCISCO CORZANA, Department of Chemistry, University of La Rioja,

Logrorio, Spain.

@
9

=
=
£2 = ée =
= 5
< 3 ) ‘j’ Conformational
B 3 Lok analysis in
&2 vacuum and
1S R AN solution
& f < /
P [ < —_—
29
S 6>‘ — %  Laserradiation
= I i A/\/\/ Microwave
& glycopeptides

RMN

CI Computational
modelling

il ‘engineered’ glycopeptides

+ Mimicry of conformational behavior

and dynamics of natural Antifreeze

S
« Stronger antifreeze activity

Antifreeze glycoproteins play a crucial role in bio-
chemical adaptation to supercooled waters and polar envi-
ronments for the survival of many species, from animals,
to plants, and insects and bacteria. Notwithstanding their
vital importance for these species, and their many poten-
tial applications (medicine, biology, food industry,... ),
not much is known about their principle of action, except
that they prevent, somehow, the formation of ice in liv-
ing systems. Accessing information on their structural and
conformational properties, as well as the nature of their
interaction with water, promises to shed light on the un-
derlying mechanisms governing their function.

The project focuses on connecting the conformational behaviour of these antifreezes proteins to their pivotal role in
their biological activity. Natural and unnatural glycopeptides will be interrogated using IR ion-dip spectroscopic tech-
niques, coupled with quantum chemical computation, to aid the design of ‘engineered’ antifreezes proteins, optimizing the
response and facilitating the development of a new generation of this type of proteins.*
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