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Research Lines

REGULATION OF GENE EXPRESSION IN THE GRAM + MODEL ORGANISM Bacillus subtilis

A. Albertini; in collaboration with A.L. Sonenshein and B.R. Belitsky (Department of Molecular Biology and
Microbiology Tufts University of Boston MA, USA)

One of our main research interests is the study of regulation of gene expression in Bacillus subtilis. Bacteria
can use different strategies to cope with difficult environmental conditions and with scarcity of nutrients.
These include the ability to move, the synthesis of degradative enzymes and transporters able to import the
products of degradation, and the production of antibiotics. At the onset of stationary phase, Bacillus subtilis
is also able to differentiate into competent cells capable of taking up DNA from the environment, or into
metabolically dormant spores, highly resistant to external stresses. Our group is interested in the study of
the regulatory pathways that control these differentiation processes at the beginning of stationary phase. In
collaboration with professors A.L. Sonenshein and B. Belitsky, we recently demonstrated that the global
transcriptional regulator CodY, one of the main regulators of the nutritional stress response, is involved in
the regulation of four extracellular proteases in B. subtilis.
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IDENTIFICATION OF NEW BIOLOGICAL INSECTICIDES BY BACTERIA FOR THE CONTROL OF Aedes albopictus
(ASIAN TIGER MOSQUITO)

A. Albertini, G. Gasperi

The project, funded by the Bussolera-Branca Foundation, interests two laboratories with complementary
skills of the Department of Biology and Biotechnology, and aims to the identification of new bacterial strains
able to produce molecules characterized by specific insecticidal activity for the control of Aedes albopictus.
For this purpose, bacteria with larvicidal activity are sought in nature (soil, standing water, etc.) tested and
validated on standard tiger mosquito strain larvae of Italian origin, available in the Insects Genomics and
Biotechnology Laboratory. Subsequently will be assayed the bacterial strains and the compounds endowed
with bio-insecticide activities isolated from soil, for toxicity against other natural populations of Aedes
albopictus, as well as for the safety for vertebrates, insects and other animal and plants species of agronomic
interest, in view of the validation of a possible field use.

Genomic and metagenomic approaches are employed to identify genes involved in the production of these
bacterial secondary metabolites; to improve the level of expression in a bacterium suitable for the production
on a commercial scale, such as B. subtilis, will be set up cloning and “genome shuffling” methods.

BACTERIAL CELL FACTORIES FOR CATALYSTS PRODUCTION AND MUTAGENESIS.

A. Albertini and C. Calvio; in collaboration with D. Ubiali and T. Bavaro (Department of Drug Science,
University of Pavia) and C. Morelli and G. Speranza (Department of Chemistry, Statale University of Milano)

E. coli is well suited for the expression of foreign genes, due to the vast knowledge of its metabolism and the
availability of a large collection of different vectors and strains.

The group of Microbial Genetics and Biotechnology collaborated with the Biocatalysis Laboratory of the
Department of Drug Sciences for the production of new biocatalysts, such as PGA (Penicillin G-acylase,
catalyst for the production of B lactam nuclei, to be used for the synthesis of semi-synthetic antibiotics), or
purine and pyrimidine phosphorylases, catalysts for the transglycosilation reactions between a nucleoside
(natural or modified in the sugar moiety) and a natural or modified purine or pyrimidine base.

Aims of these projects are the production of new immobilized catalysts trough the search of new genes for
purine and pyrimidine phosphorylases from different bacterial sources, and new strategies coupling in vitro
site directed mutagenesis and immobilization for the rational design of more efficient biocatalysts.

Recently, in collaboration with C. Morelli (Department of Chemistry, Statale University of Milano), a CARIPLO
research grant is funding studies on the trans-peptidation reactions catalyzed by y-glutamyl transpeptidases
(GGTs) of microbial origin to improve through mutagenesis the catalytic properties of the enzymes to produce
new y—glutamyl derivatives of interest in the food and pharma industry. The mutagenesis and selection of
recombinant GGTs will allow the immobilization for the development of large scales processes.
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