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PHD PROJECT DETAILS

* Title of the proposed project

Investigating molecular and cellular determinants of B cell differentiation

* Short description of the project (up to 300 words)

B cells produce large amount of antibodies, playing a key role in immune defence. Upon
antigen encounter, naive B cells (i.e. a cell that has not previously encountered an antigen)
divides multiple times and subsequently differentiate into antibody secreting cells known as
plasma cells or memory B cells. In contrast, when memory B cells are re-exposed to the
antigen, they proliferate and differentiate into plasma cells faster, eliciting a more robust
immune response that enables long term protection.

Despite significant advances in understanding the key transcription factors that govern B
cell activation, several fundamental questions remain unresolved. First, much of our current
knowledge is derived from mouse models, and it is still not clear which regulatory pathways
are conserved in human B cells. Additionally, the precise dynamics of transcription factors
and the genes they regulate are not yet fully characterized. Furthermore, it is unclear
whether the selection of naive B cell fate is driven solely by transcriptional changes or
additional intrinsic and extrinsic factors contribute to this process.

To address these critical gaps in knowledge, the student will leverage cutting-edge genomic
technologies, advanced imaging techniques, computational modelling, and high-dimensional
data analysis to dissect the molecular and cellular determinants of B cell differentiation and
antibody production. This interdisciplinary research will provide exciting opportunities for a
PhD student to develop expertise in both experimental and computational immunology
while contributing to fundamental discoveries with direct implications for vaccine
development and immunotherapy.




* Indicate the main research area for the project described above Immunology

If needed indicate a second research area for the project described above Computational
biology

* Provide up to 3 key words for project:

B-cells, antibodies, immunogenomics




YOUR LABORATORY ACTIVITIES DETAILS

* Main topic/s of the lab

B cell immunology, antibody regulation, genomics, immunogenetics

* Short description of the lab activity (up to 500 words)

T and B cells are the two key players of adaptive immunity and their interaction and
coordinated activation is critical for host defence. Their collaboration underpins the
successful development of antibodies which have multiple roles in immune protection.
Therefore, it is not surprising that impaired T and B cell interaction results in high
susceptibility to infection and immune deficiency. On the other hand, dysregulation of T
and B cell responses may lead to immune-mediated diseases such as multiple sclerosis
(MS) and systemic lupus erythematosus (SLE).

The overarching aim of my group is to gain fundamental insights into the molecular and
genetic control of T-B interaction, B cell activation and antibody diversification. We
integrate the power of immunological and cellular readouts with cutting-edge genomic
tools to dissect the pathways that regulate B cell activation, antibody production and their
genetic variability.
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* Group composition: total members, and roles distribution (PhD, postdoc, technician,
etc.)

2 Postdocs

2 PhD Students

1 MsC Student

1 Senior Technician

Institutional page link

https://humantechnopole.it/en/research-groups/soskic-group/

Lab website link, if any

Social media links, if any

If you prepare a video to promote your lab/project, please include the link below
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