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

Background/gap of knowledge

Hypoimmunogenic stem cell-derived islets (SC-islets) are emerging as a transformative 

strategy for -cell replacement in type 1 diabetes (T1D), with the goal of restoring endogenous 

insulin production without chronic immunosuppression1-3. Gene editing approaches targeting 

immune recognition pathways (e.g., MHC class I ablation, deletion of activating ligands such as 

CD155 and B7-H34-5, or overexpression of inhibitory molecules such as HLA-E6 and CD477-8) have 

shown promising results in preventing alloimmune rejection. However, these immune-evasive 

strategies are primarily validated under steady-state conditions and may compromise immune 

surveillance mechanisms under stress. In particular, viral infections represent a major 

unresolved challenge, as pancreatic islets are highly susceptible to clinically relevant viruses 

(e.g., Coxsackievirus B, HCMV, influenza viruses, SARS-CoV-2), which can directly damage cells 

and reshape the local immune microenvironment9-12. Whether immune-evasive SC-islets retain 

the ability to be recognized and cleared upon infection remains unknown, raising concerns 

about potential viral persistence or graft dysfunction.

Rationale and hypothesis

We hypothesize that viral infections induce stress pathways and inflammatory signals in 

engineered SC-islets that can partially restore immune visibility, enabling innate immune cells 
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to recognize and eliminate infected cells. However, the extent of this reactivation may vary 

depending on the immune-evasion strategy employed. A critical balance must be achieved 

between maintaining graft protection from alloimmunity and preserving sufficient immune 

competence to prevent viral persistence and uncontrolled infection.

Objectives and specific aims

Aim 1: Define the susceptibility of engineered SC-islets to pancreatic-tropic viruses and 

characterize infection-induced molecular and functional changes, including stress ligand 

expression and cytokine release.

Aim 2: Investigate innate immune responses and immune cell cross-talk (NK cells, T cells, iNKT

cells, macrophages, neutrophils) against the infected SC-islets under different engineering 

strategies.

Aim 3: Validate in vivo whether viral infection can selectively trigger immune-mediated 

clearance of infected cells while preserving overall graft function and metabolic efficacy.

Expected outcomes

This project will provide a comprehensive understanding of how hypoimmunogenic SC-islets 

behave under infectious stress. It will identify vulnerabilities and strengths of different immune-

evasion strategies, define mechanisms of infection-induced immune reactivation, and establish 

key principles for designing safe and durable stem cell-based therapies that balance immune 

tolerance with effective immunosurveillance.

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

The student will develop advanced skills in stem cell biology and differentiation into SC-islets, 

CRISPR/Cas9-mediated genome editing, virology (in vitro and in vivo infection models, virus 

titration), and immunology (NK cell biology and innate immune assays). Additional training will 

include multiparametric flow cytometry, library preparation for single-cell transcriptomics, in 

vivo humanized mouse models. The student will also acquire competencies in experimental 

design and statistical analysis, as well as data interpretation, presentation of results and their 

integration into manuscript preparation.
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