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1. Exocrine pancreas in T1D
• Smaller1

• Insufficiency
• Immune infiltration
• Hormone+ and zymogen+ ‘intermediate’ cells2
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2. Chemically
Enzyme + prodrug

1. Optogenetically
Photosensitizer + light

Readouts
1. ER Stress
2. Neo-antigens
3. Calcium dynamics
4. ‘Intermediate cells’

2. The zebrafish as a model
The zebrafish allows:
• In vivo cause/consequence assessment
• Exocrine (photo)modulation
• Real-time monitoring of endocrine physiology
While having a similar, albeit simpler, pancreatic morphology

4. A zebrafish called ‘Tarzan’

3. Modulation & readouts

ElaA promotor MyrPalm DEVD mScarlet NTR

Exocrine expression
Membrane
localization

Caspase
cleavage site

Red fluorescent 
protein

Prodrug converting
enzyme

Ins promoter GFP

Beta cell expression
Green fluorescent

protein

50 µm

5. Effective chemical ablation
Caspase-dependent

mScarlet translocation in 
nifurpirinol treated

‘Tarzan’
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6. Conclusion & future outlook
• Exocrine-endocrine interactions may precede T1D
• The zebrafish is a suitable model organism to dynamically

address cause/consequence relationships in vivo
• Transgenes facilitating optogenetic modulation and readout

of beta cell physiology are work in progress

‘Tarzan’ and future transgenes will help to define
whether exocrine stress can evoke beta cell stress 

potentially preceding T1D
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