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Mechanisms and functional implications of control of extragenic
transcription

A fundamental issue in biology is to understand the principles and
mechanisms governing the usage of the genomic information as

well as the consequences of their deregulation. Mammalian
genomes harbor a massive potential for transcription initiation
that can pervasively occur at hundreds of thousands of cis-
regulatory elements (i.e., enhancers and promoters) that provide
modular platforms for the combinatorial binding of transcription
factors and the subsequent recruitment of RNA Polymerase II. The
ensuing promiscuity of transcription initiation may lead to the
unscheduled occurrence of a vast amount of non-coding
transcription, with possible harmful effects on maintenance of
nuclear organization and genome integrity. Transcription
termination pathways mitigate the detrimental consequences of
such promiscuous initiation, thus representing cornerstones of
genomic regulation in eukaryotes.

We recently identified an insofar overlooked complex, Restrictor,
conserved from worms to humans and representing a pivotal
suppressor of long-range transcription at thousands of extragenic
sites, with instead comparatively limited effects on gene
transcription. This project now aims at: i) identifying mechanisms
executing Restrictor-enforced transcription termination; i)
dissecting the mechanisms explaining the exquisite selectivity of
Restrictor for extragenic transcription, and iii) understanding its
functional role in the maintenance of genome integrity and nuclear
organization.

The results obtained will provide critical insights into the
regulatory logic and the functional relevance of control of
extragenic transcription in higher eukaryotes.

Molecular and Cellular Biology

Non-coding transcription; genomics
Transcriptional mechanisms in cancer and inflammation

Research in the Natoli lab is focused on molecular mechanisms of
transcriptional and epigenetic regulation in three different areas.
a) How cell type-specific transcriptional responses to
inflammatory stimuli are mounted in immune cells and particularly
macrophages, the key mediators of innate immunity. Among
other findings, we showed that transcription factors driving and
maintaining myeloid lineage differentiation specify the cell type-
specific repertoire of genomic regions where transcription factors
activated in response to environmental stimuli are recruited,
thereby establishing the basis for tissue-specific, stimulus-
induced gene expression. b) Mechanisms that control extragenic
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Pol II activity Following the serendipitous discovery in 2010 of
enhancer RNAs in activated macrophages, we became strongly
interested in mechanisms that control extragenic Pol II activity,
which led us to identify the Restrictor complex, today a central
focus of our research. ¢) The third and most recent research
branch aims to understand the regulatory basis of the massive
loss of lineage identity observed in pancreatic cancer, which
underlies the extensive non-genetic heterogeneity characteristic
of this tumor.
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