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Florian Erhard 
Dissecting the Dynamic Transcriptome: 

From Computational Methods to 
Applications in Single Cells 

   
Single-cell RNA-seq captures static snapshots of transcriptional signatures of 
individual cells without direct information on dynamic changes in gene 
expression. Purely computational inference of dynamics often fails during acute 
perturbations (e.g., drug treatment, infection) occurring within hours. 
Metabolic RNA labeling coupled with nucleotide conversion resolves this by 
directly capturing rapid transcriptional dynamics in both bulk and single cells. 
We develop computational methods to overcome challenges in the analysis of 
such data, including (i) the estimation of biophysical parameters (synthesis 
rates, RNA half-lives, transcriptional bursting), (ii) single-cell trajectory recon-
struction post-perturbation, and (iii) "Heterogeneity-sequencing," a novel 
framework to identify causal drivers of heterogeneous responses to a pertur-
bation. I will present our recent methodological advances and their application 
in mapping the complex, early host-pathogen interplay during human 
cytomegalovirus infection. 

 

 


