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In a study published in the
November 3, 2011, issue of Nature,
Shalini Oberdoerffer, Ph.D., of CCR’s
Mouse Cancer Genetics Program, and
Sanjeev Shukla, Ph.D., a Postdoctoral
Fellow in her lab, investigated how
exons with weak splicing signals are
included using the CD45 gene as a
model system. At different stages of
lymphocyte development, exons 4,
5, and 6 are specifically incorporated
or excluded from the CD45 mRNA.
Oberdoerffer previously found a
protein, hnRNPLL, regulates exons
4 and 6, but the mechanism for
regulating exon 5 was unclear.
Analyzing previously published
data, the researchers found that the
DNA-binding protein CTCF, which is
thought to shield inactive regions, had
a strong interaction with CD45 exon 5,
even in cells expressing high levels
of CD45 protein. This interaction was
also observed in mouse immune cells.
Contrary to previous studies, this data
suggested that CTCF binding may play
an important role in exon 5’s inclusion
in the CD45 mRNA transcript.
Next, by examining Burkitt
lymphoma cell lines with variable exon
5 exclusion the researchers found that
exon 5 was more likely to be included
when CTCF was bound and that in
cells where CTCF failed to bind CD45-5
expression was reduced. One way CTCF
binding might help incorporate exon
5 is by affecting the activity of RNA
polymerase II (pol II), the enzyme
that produces mRNA transcripts.
More active pol II was associated
with exon 5 in cells expressing high
levels of CD45 that incorporates exon
5 (CD45-5), which suggests that pol
II spends more time, or pauses, at
exon 5 in these cells. Depleting CTCF
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