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Abstract: Snail (Sna) is a conserved transcription factor (TF) responsible for epithelial-to-
mesenchymal transition and is critical for gastrulation and later tissue development.
Deviations in nuclear Sna levels, whether from environmental or genetic perturbation, can
lead to improper tissue development and have been linked to cancer, necessitating a tight
regulation of the sna gene. Dosage compensation is one mechanism by which alleles buffer
transcriptional output when a partner allele is absent or exhibits altered expression due to
environmental changes or mutations, including heterogeneous changes in key cis-regulatory
modules. Sna represents an ideal system to study dosage compensation because of its
autoregulatory feedback: together with partner TFs, Sna can either repress or activate its own
expression. Using MS2-based live embryo imaging combined with mathematical inference,
we find that a wild-type (wt) sna allele can either up- or down-regulate its expression when
paired with a partner allele carrying enhancer mutations that drive either low or high
expression. To dissect the underlying regulatory mechanism, we applied a two-state Hidden
Markov model to characterize how the promoter toggles between ON and OFF states to
modulate transcriptional output. We observe that the dosage compensation of sna, an
autosomal gene, is accompanied by a change in bursting amplitude, duration, and frequency.
Currently, we are investigating the mechanistic insights regarding Sna action that underlie
the observed differences in these transcriptional parameters. These findings provide
additional understanding into how tight regulation of key developmental genes is achieved
and highlight the spatio-temporal contributions of multiple enhancers working together to
maintain optimum nuclear protein levels.



