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Deciphering constraints and predictability of vertebrate heart
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Organogenesis, especially that of the heart, is orchestrated by complex gene regulatory networks and intercellular

interactions. Here, I have worked on developing a computational analysis framework to predict evolvability and

evolutionary mechanisms through cross-species single-cell transcriptome analysis. My approach combines

evolutionarily conservation analyses and in silico perturbation simulations of cell states to verify relationship

between the evolutionary diversity and developmental variability of cell states. So far, comparative analyses of

human and mouse heart single-cell datasets suggest broadly conserved gene expression patterns, with notable,

cell-type—specific differences for certain genes. Furthermore, in silico perturbations based on mouse heart single-

cell transcriptome datasets suggested potential correlation between developmental variability and evolutionary

diversity of gene expression levels.
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Dissecting developmental defects via in silico single-cell
perturbation and evolution of cardiac cell types. Stanford
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