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Methods for improved prediction of
cellular differentiation states from
single cell genomic data

Researchers at Stanford have developed a computational tool that enables the
discovery of regenerative cells across all tissue types and novel targets in cancer.
The tool, which uses single-cell RNA sequencing (scRNA-seq) data as input, is called
CytoTRACE and is based on the premise that less differentiated cells express a
larger number of genes.

CytoTRACE has been validated across 42 scRNA-seq datasets and outcompeted
~19,000 other features in predicting the differentiation status of single cells. The
platform can identify markers to isolate regenerative cells in normal human tissues
and target tumor-initiating cells that drive recurrence in cancer. CytoTRACE can be
applied independently of tissue, platform, and species, with no prior knowledge
required.

The inventors have validated their discovery pipeline in data from human breast
cancer patients. CytoTRACE identified a new target, GULP1, and demonstrated that
the knockdown of this gene abrogates the growth of human breast cancers
xenografted in mice.



Application of CytoTRACE to scRNA-seq data from mouse whole bone marrow
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Applications

Target discovery in oncology and regenerative medicine
Identification of tumor-initiating cells

Identification of novel stem cell and tumor cell populations
Biomarker identification in oncology and cellular regeneration
Characterization of cellular hierarchies in complex cell populations
Assessment of chromatin accessibility on a single-cell level

Advantages

Applicable across all cell types, tissues, and species

Can be applied independently of sequencing protocol

No need for a 'reference' point or prior knowledge of differentiation status
Outperforms many leading computational models
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