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Figure S1. SORT-Seq allows for deep sequencing of human pancreas cells, 

Related to Figure 1.  

 (A) Histogram of the total detected transcripts per cell for cells of the five donors 

processed by manual CEL-Seq. On the X-axis are the log10 detected unique 

transcripts per cell. Y-axis is the frequency. The minimum number of unique 

transcripts per cell used as cutoff for downsampling and analysis is indicated in red 

(1500). 

(B) Histogram of genes detected per cell for cells of the first five donors processed by 

manual CEL-Seq. X-axis are the genes detected per cell. Y-axis is the frequency.  

(C) Table indicating the differentially expressed genes (blue) and transcription factors 

(green) when comparing across the different endocrine cell types from data prepared 

by manual CEL-Seq. 

(D) Histogram of the total detected transcripts per cell for cells of the four donors 

(SORT-Seq) used in this study. On the X-axis are the log10 detected unique 

transcripts per cell. Y-axis is the frequency. . The minimum number of unique 

transcripts per cell used as cutoff for downsampling and analysis is indicated in red 

(6000). 

(E) Histogram of genes detected per cell for cells of the four donors (SORT-Seq) 

used in this study. X-axis are the genes detected per cell. Y-axis is the frequency. On 

average 1891 genes were detected.  

(F) Table indicating the differentially expressed genes (blue) and transcription factors 

(green) when comparing across the different endocrine cell types from data prepared 

by SORT-Seq. 

(G) Heat map showing distances between cellular transcriptomes obtained by 

sequencing. Clustering was performed by StemID (Grün et al, 2016). Distances are 

calculated as 1 – Pearson correlation and used as input for k-medoid clustering. 

Each line represents a cell and cells are grouped by cluster. Black lines indicate 

clusters, as do color bars and numbers on the axes, which match the colors and 

numbers in Figure 1B. 

(H) t-SNE maps highlighting cell type-specific expression of pancreatic marker 

genes. Transcript counts are given in linear scale. Green indicates high expression.  

(I) Tables denoting the top 10 differentially expressed genes and transcription factors 

(TF) when comparing one of the pancreatic cell types to all other cells in the dataset 

(P<10-6). Continuation of Figure 1E.  
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Figure S2. Cluster-restricted gene expression patterns and identification of 

new cell-type specific genes, Related to Figure 2. 

 (A) Expression of second (top) and third (bottom) most differentially expressed 

genes in each of six of the main pancreatic cell types. Down-sampled gene 

expression values are plotted on the Y-axis. Each bar represents a cell and cells are 

grouped by cluster with a specific color in the following order: alpha, beta, delta, PP, 

duct and acinar cells. If the most differentially expressed gene was also a canonical 

marker gene, the third and fourth most differentially expressed genes are shown.  

 (B) Heat map of the top 100 differentially expressed genes between endocrine and 

exocrine cell types. Rows are genes, columns are cells. Dashed lines indicate 

separation between acinar, ductal and endocrine cells. Log2 expression of transcript 

counts for genes is plotted where red is high expression. Genes are grouped based 

on hierarchical clustering. 

(C) t-SNE map highlighting the expression ALDH1A1. Transcript counts are given in 

linear scale. Green indicates high expression. 

(D) Immunohistochemistry for ALDH1A1 (green) glucagon (red) and insulin (gray) 

with counterstaining for DAPI (blue) on human pancreatic tissue sections. Co-

staining for INS and GCG identifies an Islet of Langerhans (marked by white dashed 

line). Co-staining of ALDH1A1 with GCG and INS shows overlap in the alpha cells, 

but not the beta cells inside the islet of Langerhans. Surrounding acinar cells express 

ALDH1A1 as well. Scale bar is 25 µM.  
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Figure S3. GO-term analysis reveals cell-type specific gene expression 

patterns relevant to endocrine biology and glucose metabolism. 

(A) Heatmap showing the combined list of top 15 enriched GO terms for genes 

differentially expressed in endocrine cell types. Color indicates 1/p-value value so 

that red indicates a high score. 

(B) Plot showing top 10 enriched GO terms for genes differentially expressed 

between beta cells compared to the three other endocrine cell types. The left column 

shows GO terms for genes with higher expression in beta cells, the right column 

shows GO terms of genes with higher expression in each of the other endocrine cell 

types. Terms are ordered on p-value on the x-axis, with the most significant on the 

left. Names of relevant terms are highlighted.  

(C) t-SNE map genes found upon GO-term analysis with alpha, beta or delta specific 

expression.  Green indicates high expression. 
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Figure S4. Outlier identification shows heterogeneity within acinar and beta 

cells, Related to Figure 3. 

(A) Differential gene expression analysis of beta subclusters (FTH1-high cluster 2 

versus the rest of the cells). Grey dots indicate genes, red dots indicate significant 

genes (P<10ˆ-6). 

 (B) Differential gene expression analysis between the acinar subclusters (REG3A-

high cluster 1 versus the rest of the cells). Grey dots indicate genes, red dots indicate 

significant genes (P<10ˆ-6).  

(B) t-SNE map highlighting the expression PRSS1 across all acinar cells. Transcript 

counts are given in linear scale. Green indicates high expression. 

(D) Immunohistochemistry showing protein expression for REG3A (green), and 

PRSS1 (red) with counterstaining for DAPI (blue). Scale bar is 25 µM.  
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Figure S5. FACS Enrichment of endocrine and alpha cells based on novel cell-

surface markers, Related to Figure 4 

(A) t-SNE map highlighting the cells coming from the different FACS gating 

strategies. Each strategy is one color. Names of cell types are indicated next to their 

corresponding clusters. Cells sorted on only live (DAPI) marker are pink. Cells sorted 

against CD24 and CD44 expression are green.  

(B) t-SNE maps highlighting the expression of the main pancreatic marker genes in 

libraries obtained by sorting for live or CD24/CD44 negative cells. Green indicates 

high expression. 

 (C) t-SNE map highlighting the expression of the main pancreatic marker genes in 

libraries obtained by sorting for live or CD24-/TM4SF4+/- cells. Green means high 

expression. 

  



Supplemental tables and data 
Donor Sex Age BMI Purity Cell # Type of sort 
D28 Male 54 26 65 768 Live  
D29 Male 23 22 95 768 Live  
D30 Female 48 26 60 768 Live  
D31 Male 59 25 60 768 Live  
D16 Male 53 25 90 576 CD24/CD44  
D25 male 30 18 55 768 CD24/TM4SF4 
Table S1: Donor information (related to Figure 1) 
Donor sex, age, BMI, purity of islet isolation procedure, number of processed 
cells and FACS gating parameters are indicated. 
 
Table S2: D30 Donor comparison (related to Figure 1) 
List of differentially expressed genes in each cell type between donor D30 and 
the other 3 donors. 
 
Table S3: Differential gene expression (related to figure 1) 
Differentially expressed genes between each cell type compared to all others 
(across all donors) 
 
Table S4: Differential transcription factor expression (related to figure 1) 
Differentially expressed transcription factors between each cell type compared 
to all others (across all donors) 
 
Table S5: GO-term analysis for endocrine cell types  
(Related to main text section: GO-term analysis reveals cell-type specific 
gene expression patterns relevant to diabetes and glucose metabolism”) 
GO-term analysis for alpha, beta, delta and PP cells compared to all others 
(across al donors) 
 
Table S6: Mean expression of subpopulations (related to figure 3) 
Average of gene expression across all cells of acinar and beta 
subpopulations. 
 
Table S7: Differential cell-surface marker expression (related to figure 4) 
Differentially expressed cell-surface markers factors between each cell type 
compared to all others (across all donors) 
 
Data S1: (Related to Figures 1, 2, 3 and 4) 
Data analysis script detailing StemID parameters and differential gene 
expression analysis between one cell type and all others.  


