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Macro level cellular adaptation by IncRNA mediated gene regulation
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Long noncoding RNAs serve critical regulatory functions in many biological
phenomena. Some sense and antisense long noncoding RNAs are known to have antagonistic regulation.
In S. pombe, glucose starvation induces sense long noncoding RNA transcription which leads to
chromatin changes around fbpl promoter. fbpl codes for a gluconeogenesis enzyme, fructose-1,
6-bisphosphatase and is repressed in glucose rich condition. Importantly, overlapping with the
regions for sense long noncoding RNA transcription, small amounts of antisense RNAs are
antagonistically transcribed in glucose rich condition. To estimate the effect of sense and
antisense long noncoding RNA transcription, we conducted mathematical modeling of transcriptional
dynamics at the fbpl locus during changes in glucose concentration. From this study, it is
suggested that the long noncoding RNA mediated gene regulation system is beneficial for survival of
yeast cells under stressed condition.
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