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Proposed Title of the research: 

Studio delle interazioni ospite-patogeno tramite microscopia e deep learning: applicazione alla ricerca sui batteri antibiotico resistenti e anticorpi monoclonali resistenza
Studying host-pathogen interaction via microscopy and Deep Learning: application to antimicrobial resistant bacteria and monoclonal antibodies discovery
Keywords: (5)

Machine learning; deep learning; microscopy; monoclonal antibodies;
Research objectives: --(max 10 rows)
Antimicrobial resistance (AMR) and emerging infectious diseases are seen as major threats to our society, as their toll is expected to drastically impact human health and the economy. Vaccines are believed to be a safe and effective tool to combat AMR. In this context, the study of the interaction of bacteria with the host is an integral part of vaccine design and is usually performed using cell models and ad hoc microscopy, often with non-scalable approaches that drastically reduce the throughput of the methodology and its application for strong antimicrobial resistance. To evaluate the effectiveness of antibodies against bacterial strains, we propose to develop a protocol combining image analysis and machine learning/deep learning techniques. The proposed solution will use cutting-edge techniques in deep learning to generate models that are easily extensible to new pathogens and less affected by the intrinsic variation of biological systems.

Proposed  research activity -- (max 10 rows)

The project aims to develop deep learning techniques for analysing biological images and videos. The developed methods will include models for image segmentation, classification, self-supervised learning, prediction and explainability. Together with consolidated deep learning approaches, new deep learning architectures will be explored and designed to account for local and global information, spatial and temporal patterns, and multiresolution information. Among the others, visual transformers, multimodal co-attention transformers, and graph neural networks will be the leading deep learning architecture explored.
Supporting research projects (and Department)
Co.Co.Co con Toscana Life Sciences sul progetto “Human monoclonal antibodies against Shigella (ShiMabs), for therapy and vaccine acceleration” (DIEF)
Possible connections with research groups, companies, universities.
Toscana Life Sciences foundation (TLS), AImageLab group at DIEF UNIMORE, University of Helsinki, Heidelberg University, IRB Barcelona, MIT Boston University.
 (*) optional

(**) optional/to be completed on the second year  
