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packages and software’s] and their documentation is available on https://github.com/ZornLab/Single-cell-transcriptomics-reveals-a-signaling-roadmap-coordinating-
endoderm-and-mesoderm-lineage.We have established an open access R-Shinny webapp, where readers can explore the data: https://research.cchmc.org/
ZornLab-singlecell

No statistical methods were used to predetermine sample size. The sample sizes were chosen based on previous reports of single cell RNA
sequencing analysis with mouse embryos. We used the maximum number of embryos that could be dissected in the 2 hour window of tissue
viability. We pooled dissected foregut tissue from 16 embryos at E8.5 (3 litters) , 20 embryos at E9.0 (3 litters), 18 embryos for anterior E9.5
and 15 embryos for posterior E9.5 (two litters). This resulted in cell suspensions sufficient to obtain >9,000 single cell transcriptomes for each
time point. This is comparable if not larger than most single cell studies to date and sufficient to identify various cell clusters described in the
manuscript. For bulk RNA-seq foregut tissue was dissected from E9.5 double mutant Gli2-/-;Gli3-/- (n=3) and Gli2+/-;Gli3+/- heterozygous
litter mate controls (n=3). This was based on the number of biological replicates necessary for robust statistical analysis of differential
expressed transcripts with the limitation of 1/16 embryos being double homozygous. For other embryo experiments at least two embryos
(more typically 3-5) were used for each assay.

We used pre-established criteria in the single cell analysis field to exclude low quality cells as detailed below: barcodes with less than ~5k UMI
counts were not included in downstream analysis. Basic filtering was carried out where all genes expressed >= 3 cells and all cells with at least
100 detected genes were included. QC was based on nGene and percent.mito parameters to remove the multiplets and cells with high
mitochondrial gene expression using the following parameters for each sample [E8.5: [ngene(-Inf,7500), percent.mito(-Inf,0.15)], E9.0: [ngene
(-Inf,7000), percent.mito(-Inf,0.15)] and E9.5: [ngene(-Inf,7500), percent.mito(-Inf,0.15)]]. For other experiments no data or samples were
excluded.

For single cell sequencing, we pooled dissected foregut tissue from 16 embryos at E8.5 , 20 embryos at E9.0, 18 embryos for anterior E9.5 and
15 embryos for posterior E9.5, isolated from 2-3 litters for each time point. For bulk RNA sequencing, three biological replicates are included
for each genotype (each control and mutant embryos were from separate litters). For gene expression validations using in situ or
immunostaining, two or more biological samples were used for each gene expression analysis For human pluripotent stem cell
differentiation, experiments were repeated more than five times in WA01- H1 hES cells and twice in iPSC72_3 cell lines. All attempts at
replication were successful.

For the single cell RNA-seq analysis all cells from all three stages were processed both non-randomized (each stage separately) and
randomized (cells from all stages combined) with very similar results. For other mouse experiments embryos were randomized during analysis
and with litter mates used as controls. No other randomizations were performed as this was not a case-control study and we were
documenting gene expression in normal embryos.

Embryo collection, RNA library preparation and sequencing were performed by different researchers and they were blinded during the
process. Cell identify and stage was blinded during the single cell RNA-seq analysis. Investigator were not blinded to experimental groups or
genotype for other experiments after processing as this would preclude grouping of biological replicates for analysis.




