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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

steps were performed with R version 3.6.3.

Codes for single cell RNA sequencing data and comparison between mouse and human data are available at https://
dx.doi.org/21.11101/0000-0007-E7E3-4.

For InterCom, we employed a Markov Chain model of intracellular signaling, called SigHotSpotter, to identify high probability intermediate
molecule (Ravichandran et al., 2019).

The InterCom R package is available at https://github.com/saschajung/InterCom. Other codes are available at https://
dx.doi.org/21.11101/0000-0007-E7E3-4

Whole mount images of fetal spheres were analyzed and EdU quantified through semi-manual segmentation using the surface detection tool
of the IMARIS software v9.0.2 (Bitplane). Quantification of MKI67 from histological samples of human fetal pancreas, fetal spheres and PP-
spheroids was performed using the ImageJ v1.52 distribution Fiji (http://pacific.mpi-cbg.de/wiki/index.php/ Fiji). An automated script was
used to perform the following steps: Gaussian blur (sigma=3); set threshold (default dark); convert to mask; watershed; analyze particles
(size=6, showoutlines); measure intensity in each region of interest (ROI). The signal intensity threshold was manually determined for each
sample.

FACSDiva v8.0.1, FlowJo v10.7.1 (BD Biosciences), and FCS Express 6 software (De Novo Software) were used to analyse FACS and flow
cytometry data.

Statistical tests were performed using GraphPad Prism (6-8).

The raw single-cell sequencing datasets were deposited in EGA under ID number EGAD00001007506. We also deposited processed data in the UCSC cell browser
(https://human-pancreas-dev.cells.ucsc.edu). Figures that have associated raw data are Figures 1, 3, 7 and Supplementary Figures 1, 3, 7. We used Ensembl (Flicek
et al., 2010) for gene annotation and homologeous gene identifications. For InterCom analyses multiple protein sequence databases were used including Uniprot
(UniProt, 2019), Omnipath (Turei et al., 2016), Reactome (Jassal et al., 2020), and MetaCore from Thomson Reuters. The authors declare that the data supporting
the findings of this study are available in the paper and its supplementary information files.

Sample size was not predetermined by statistical methods. Sample size was set at a minimum of 3, and more samples were used when
possible, though limited by tissue availability for experiments using human fetal pancreas. Sample numbers are indicated in the figure legends
as N independent experiments containing n samples.

From the single cell dataset, SCATER v1.12.2 (McCarthy et al., 2017) was used to exclude low quality cells based on three QC parameters
(count depth, genes per cell, and fraction of mitochondrial genes). No other data was excluded.

All data were replicated in independent experiments (indicated as N in the figure legends) and no experiment was excluded.

All treatment conditions during in vitro experiments were allocated randomly. The plate designs were chosen to minimize manipulation time.
Blanks and functional controls were consistently included for experiments involving quantitative measurements in order to reduce the effect
of confounders and covariates. For immunohistochemistry, the field of view was randomly selected for analysis.

Due to the chemical nature of the compounds used for differentiation, drug screening, and validation experiments, blinding during treatment
administration was not feasible. For molecular analyses, data collection and analysis arbitrary sample codes were used whenever possible, to
minimize bias. Investigators were not blinded to group allocation during remaining in vitro data collection and analysis.
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Materials & experimental systems
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Antibodies

Eukaryotic cell lines

Palaeontology and archaeology
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Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

PDX1 R&D Systems AF2419 1:500

SOX9 Millipore AB5535 1:500

NKX6-1 DSHB F55A10-c 1:100

EZRIN Abcam ab4069 1:500

CDH1 Sigma U3254 1:200

aPKC R&D Systems AF259NA 1:500

MKI67 Abcam ab16667 1:500

INSULIN Dako A0564 1:1000

C-peptide-Alexa Fluor 647 (flow cytometry) BD Pharmingen 565831 1:200

Glucagon-BV421 (flow cytometry) BD Pharmingen 565891 1:100

Alexa fluor anti-goat 488 Abcam ab150129 1:1000

Alexa fluor anti-goat 568 Thermo Fisher A11057 1:1000

Alexa fluor anti-rabbit 568 Thermo Fisher A10042 1:500

Alexa fluor anti-rabbit 647 Jackson Immuno Research Europe Ltd 711-605-152 1:1000

Alexa fluor anti-mouse 568 Thermo Fisher A10037 1:1000

Alexa fluor anti-mouse 647 Jackson Immuno Research Europe Ltd 715-605-150 1:1000

Alexa fluor anti-rat 647 Jackson Immuno Research Europe Ltd 712-605-153 1:500

Alexa fluor anti-guinea pig 568 Thermo Fisher A11075 1:1000

Goat IgG Isotype control R&D Systems AB-108-C 1:250

Mouse IgG1, k Isotype control-AF647 BD Pharmingen 557783 1:100

Mouse IgG1, k Isotype control-BV421 BD Pharmingen 562438 1:80

All antibodies have been validated by manufacturers at least by Western blot. They have also been reported in numerous other
studies at least in mouse, not always in human, and we have ascertained their subcellular localization.

human ES cell lines: HUES4 was obtained from Henrik Semb's lab, H9 and H1 from WiCell. SBAD3.1 and SBAD3.4 were were
derived as part of the IMI-EU sponsored StemBANCC consortium and obtained from C. Honore.

No cell line was authenticated.

All cell lines tested negative for mycoplasma and were tested routinely.

None of the lines used are reported in ICLAC register.




