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Abstract

Deconvolution of cell mixtures in “bulk” transcriptomic samples from homogen-

ate human tissue is important for understanding disease pathologies. However,
several experimental and computational challenges impede transcriptomics-based
deconvolution approaches using single-cell/nucleus RNA-seq reference atlases. Cells
from the brain and blood have substantially different sizes, total mMRNA, and tran-
scriptional activities, and existing approaches may quantify total mRNA instead of cell
type proportions. Further, standards are lacking for the use of cell reference atlases
and integrative analyses of single-cell and spatial transcriptomics data. We discuss
how to approach these key challenges with orthogonal “gold standard” datasets

for evaluating deconvolution methods.
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Introduction

An important challenge in the analysis of gene expression data from complex tissue
homogenates measured with RNA-sequencing (bulk RNA-seq) is to reconcile cellu-
lar heterogeneity or unique gene expression profiles of distinct cell types in the sam-
ple. A prime example is bulk RNA-seq data from human brain tissue, which consists of
two major categories of cell types, neurons and glia, both of which have distinct mor-
phologies, cell sizes, and functions across brain regions and sub-regions [1-3]. Failing
to account for biases driven by molecular and biological characteristics of distinct cell
types can lead to inaccurate cell type proportion estimates from deconvolution of com-
plex tissue such as the brain [3].

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits
use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original
author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third
party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the mate-
rial. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://
creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdo-
main/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.



