


Extended Data Fig. 7 | Fev expression over pseudotime per lineage.  
a. Normalized expression of Fev over pseudotime134 computed with cellrank.
pl.gene_trends building on CellRank’s pseudotime kernel. b. Normalized gene 

expression of Fev and each islet hormone for the respective lineage plotted 
over pseudotime.
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Extended Data Fig. 8 | Similarity of cell types based on different modalities. 
a. Aggregated correlation matrix of refined cell types based on processed  
gene expression, computed via scanpy’s dendrogram function, followed by  
scanpy.pl.correlation_matrix. The gene expression data was preprocessed  
by normalization (scanpy.pp.normalize_total) and log1p-transformation, 
followed by 30-dimensional PCA computation. b. Aggregated correlation 
matrix of cell types based on processed ATAC peak counts, computed via 
scanpy.tl.dendrogram followed by scanpy.pl.correlation_matrix. The peak 

counts were preprocessed using tfidf-transformation (muon.atac.pp.tfidf ), 
followed by normalization and log1p-transformation, before computing a 
singular value decomposition and removal of dimensions which are highly 
correlated with library size. c. Aggregated correlation matrix of cell types 
based on both gene expression and open chromatin accessibility. After scaling 
both modalities to unit variance, the processed gene expression was 
concatenated with the processed LSI embedding.



Extended Data Fig. 9 | NEUROD2 knockout experiments in human iPSCs- 
derived islet cells. a. Insulin mean intensity and the number of SST-positive 
cells measured with immunostaining (Methods) for control, clone 37 and clone 
8979 (n = 4 independent experiments, standard error shown). b. Relative mRNA 

expression of Ins2, SSt, HHEX, and GCG measured with qPCR (n = 7 biologically 
independent samples for Ins2, Sst, n = 4 for Hhex, n = 7 for Gcg). We report mean 
and standard deviation (Methods), p-values obtained from one-sided ANOVA 
test with Tukey multiple comparison correction.



Article

Extended Data Fig. 10 | Delta and epsilon motif activity calculated with 
moscot.time. a. Motif with cisBP identifier M09209_2.00, a marker motif 
identified for the delta population. For a motif to be active both the motif 
activity score (top) and the gene expression (associated transcription factor, 
here Isl1) should be high. Delta cells and their conjectured progenitors are 

underlaid in green (Supplementary Table 30). b. Motif with cisBP identifier 
M09438_2.00, which we identified to be a marker motif for the epsilon 
population (Supplementary Table 31). The motif is associated with the Tead1 
transcription factor (Methods).












