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The complex structure and behaviour of proteins have been studied for decades and addressed with
many different approaches to elucidate their basics. The more we get to know, however, the more
we have to admit nature is such a good protein engineer it will still take some time to reach the
point were ex-novo molecular design will be a common reality.

Protein engineering has been, so far, a great tool to explore protein properties and develop new
methodologies or functions. A number of in vitro studies demonstrated the possibility to isolate
protein domains and their functions, to transfer properties from one structure to another, to
modulate catalysis or binding according to special need and to add new function to an existing
protein.

In our group, we study several proteins, starting from model systems to well established
biocatalysts, regulatory proteins and unusual enzymes. The main focus of our research is the
understanding of basic mechanisms of protein activity, binding, in vitro stability and in vivo
solubility. To this aim, we used several techniques (enzyme isolation, site-directed and random
mutagenesis, creation of chimeric proteins) on biotechnologically relevant enzymes and proteins.
The well-known Candida rugosa lipase has been addressed with directed mutagenesis to asses its
dependence upon glycosilation, a model for protein-sugar conjugates and to test the effect of
glycosil residues on protein stability in unusual process conditions [1, 2]. Moreover, substrate
preferences have been selectively modified to tune enzyme’s specificity on the desired substrate [3].
The protein beta-lactoblobulin from bovine milk, that naturally binds to different molecules and has
been proposed as a molecular carrier, was produced in cheap and safe cellular systems, its
properties investigated at structural level and later modified for faster and easier practical
applications [4, 5]. The study of cold-adapted lipases and of partially unstructured proteins is a new
field where structure and function have to be considered independently and protein properties
investigated under a new light [6-8]. We use several biochemical and biophysical methods (i.e. FT-
IR, CD, Fluorimeter, 2D-PAGE, Confocal Microscope, etc) available in our department according
to the model we are studying.

To conclude, the ability to manipulate protein structure and to characterize the effects of

mutagenesis in biochemical and structural terms allows for the development and tuning of the
biological moiety.
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