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1. Biological setting: is let transplantation

2. Clinical Characteristics

3. Cohort and sampling design

Plasma across pre-transplant,  1 
hour and 24 hours timepoints 
captures longitudinal molecular 
change across microRNA, 
cytokine, and proteomic layers.

4. microRNA signal at 1 hour Post-Tx

6. Cytokine Response

Inflammation before c linical failure

7. Protein Temporal Dynamics

Multiple omic  layers ,  one trans lational s ignature

8. Pathways behind the signal

9. Translation

Molecular change
microRNA | cytokines | proteins

Mechanism
islet stress | inflammation | beta-cell loss

Clinical action
risk prediction | therapeutic stratification

Final mes s age:  dynamic  
biomarkers  can turn molecular 

s ignals  into earlier c linical 
decis ions .
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Is let transplantation (Tx) provides a clinically 
relevant human model of acute beta-cell 
stress,  inflammatory reaction and early graft-
function prediction.

Initial hours  are molecularly informative
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Islet Tx

Islet Tx Procedures: n = 36
3x Timepoints 
Total: n = 108

microRNAs (PCR)

Proteins & 
Cytokines
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LASSO Modelling

Machine Learning

Machine-learning-derived microRNA 
signatures indicate 1 hour Post-Tx as the 
earliest tested time for early prediction of 
insulin production and graft outcome. 

Do not s tratify res pons e to Is let Tx 

Joglekar MV, et al.  Nature Medicine, 2025

Volcano plots show a strong 1 hour 
inflammatory s ignal,  followed by a shifted 
but persistent 24 hour cytokine profile.

5. Targeted proteomics workflow - Olink

Olink panels  use proximity extension assay 
chemistry to detect cytokine/protein 
abundance in low volumes of plasma/serum 
samples.

1 hr Pos t-Tx = key prediction window Smoothened curve plots  stratified 
by response across Olink platforms

Top 10 KEGG pathways enriched among 
proteins identified by LASSO analysis.  
Pathway enrichment based on protein 
predictors from 1 hour and 24 hours 
timepoints present in ≥28% of bootstrap 
iterations. Odds Ratios (OR) reflect strength 
of enrichment, while [Genes of the proteins 
contributing to pathway enrichment].

Multiple omic  layers ,  one s ignature
Where R = Responder,  NR = Non-Responder
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