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Supplementary Methods 

Data pre-processing
The Cell Ranger pipelines were used to process sequencing data. Cellranger (v7) mkfastq was applied to the Illumina BCL output to produce FASTQ files. Cellranger count (v7) was then applied to each FASTQ file to produce a Feature Barcoding and Gene expression library. We converted an HDF5 Feature-Barcode Matrix to a gene-cell count matrix using the cellranger mat2csv command provided by 10X genomics as the input for downstream analysis [1]. 

Data presentation
Plots were generated using ggpubr (v0.2) and customizing ggplot2 [2]. We leveraged HTML document from R Markdown to develop an interactive report for programming-free graphical and interactive evaluation of QC metrics, visualization of cell-type annotation for each cell, and objective selection of insightful optimal cluster numbers.
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