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Research

By utilizing the unique strengths of our research
group in bioinformatic analyses as well as in genomic
and advanced molecular biology methodologies,
we are able to make groundbreaking discoveries
in the field of alternative splicing. We study how
alternative splicing generates higher level of organism
complexity, especially in human. However, this
comes with a price, and alternative splicing also
inflicts many genetic disorders and cancer. Our
research involves these two facets of alternative
splicing. On one hand, we found how new functions
evolved via the generation of new exons (mostly in
human). We have also showed how different layers
of gene expression affect each other, and found that
chromatin organization and epigenetic markers (DNA
methylation) mark the exon-intron structure. We also
found that during the evolution of warm-blooded
organisms two exon-intron gene architectures
developed, and these also reflect the different effects
of mutations on splicing in cancer and other genetic
disorders. On the other hand, we study the impact
of splicing abnormalities on colon and lung cancer,

and we have recently discovered a new therapy for
Familial Dysautonomia, a neurodegenerative disease
caused by a splicing defect in the nervous system.
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Nucleosome occupancy marks exons and is coupled
to transcription. a. RNA polymerase || (RNAPII), associ-
ated with different splicing factors (SFs), travels along
the gene and transcribes it. When RNAPII reaches an
area with high nucleosome occupancy and encoun-
ters specific histone modifications that mark an exon,
it is slowed down. b. This panel shows RNAPII and
the nucleosome at the point at which their coupling
marks the exon boundaries for the splicing machinery.
RNAPII transcribes the exon and SFs detach from the
carboxy-terminal domain of RNAPII and bind to the
3' splice site (3' SS) region of the precursor mRNA
(pre-mRNA). During transcription elongation, addi-
tional SFs bind intronic and exonic splicing regulatory
elements and the 5’ SS.
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Diseases, Tissue-specific alternative
splicing disease

2013-2015  Teva — Neuroscience, Evaluation of
therapeutic agents in a mouse model
for Familial Dysotonomia
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Identification of novel determinants
of splicing regulation

2014-2015  Israel Cancer Research Fund (ICRF)
Project Grant
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