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Description of the Project (max 3,000 characters including spaces)

Backgroundlgap of knowledge

Type 1 diabetes (T1D) results from progressive loss of pancreatic beta cells and remains a major
unmet need for regenerative medicine. Patient-derived induced pluripotent stem cells (iPSCs) are a
promising platform for disease modelling and future beta-cell replacement strategies, but their
clinical translation is still limited by heterogeneity of source materials, variable reprogramming
efficiency, lack of standardized quality control, and insufficient integration between clinical
recruitment, laboratory processing, automation and GMP-oriented development.

Rationale and hypothesis

The approved iBETA clinical protocol offers a unique translational framework for prospective
collection of clinically annotated somatic cells through minimally invasive one-time sampling
procedures, including skin biopsy, peripheral blood and urine. Within this broader 10-year clinical
platform, the PhD project will focus on a realistic 3-year subset of about 2030 participants, mainly
with T1D, to build a patient-to-iPSC workflow integrating source-cell procurement, comparative
reprogramming, line qualification, automation and early GMP-oriented process development. The
hypothesis is that a clinically embedded and standardized workflow will improve robustness,
reproducibility and translational readiness of patient-derived iPSC generation in T1D.

Objectives and specific aims

The project aims to:

1. establish a clinician-scientist workflow for recruitment, phenotyping and biospecimen
procurement within iBETA;
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compare different source materials and reprogramming strategies for T1D iPSC
generation;

define an expanded quality-control framework beyond minimum protocol thresholds;
transfer selected steps to an automated platform;

initiate GMP-oriented process translation in collaboration with the PDL at TIGET and
European partners.
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Expected outcomes

The project is expected to deliver a feasible clinical-laboratory pipeline for T1D donor recruitment
and somatic cell collection, comparative evidence on source-cell and reprogramming performance,
a structured QC framework for iPSC qualification, an automation pilot, and a GMP-readiness
roadmap for future manufacturing development.

Skills that the student should acquire (max. 600 characters including spaces):

Clinical research management, informed consent and patient phenotyping; collection and handling
of human biospecimens; somatic cell isolation, culture and iPSC reprogramming; pluripotency and
quality-control assays; automation and SOP standardization; data integration between clinical and
laboratory workflows; translational and GMP-oriented process development in regenerative
medicine.
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