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In pancreatic cancer cells, loss of IGF2BP3 reduced cell invasiveness and other
factors associated with tumor progression and metastasis. In these images,
immunostaining of control and IGF2BP3-depleted pancreatic cancer cells shows
remodeling of focal adhesion complexes (red is focal adhesion kinase; green is
IGF2BP3; blue is nucleic acids). Credit: Jeremy Sanford

If he ever gives a TED talk, Jeremy Sanford may have to come up with a
better name for the protein he's been studying, which appears to play an
important role in driving the proliferation and metastasis of cancer cells.
For now, it's known as IGF2BP3, which stands for "insulin-like growth
factor 2 mRNA binding protein 3."

IGF2BP3 is normally active in fetal tissue and undetectable in most adult
tissue. But production of the protein is reactivated in many types of
aggressive cancer, and it is associated with poor prognosis in both solid
tumors and leukemias. New findings from Sanford's lab at UC Santa
Cruz, where he is an associate professor of molecular, cell, and
developmental biology, point toward a possible mechanism by which this
protein drives metastasis.

In a study published May 19 in Cell Reports, Sanford and his
collaborators identified an extensive malignancy-associated gene
expression circuit regulated by IGF2BP3 in pancreatic cancer cells. "We
haven't nailed down the details of the interactions, but it suggests a
mechanism for how IGF2BP3 could drive metastasis by influencing the
expression of genes involved in cancer biology," Sanford said.

Gene expression involves several steps, and regulation can occur at
different steps in the process. When a protein-coding gene is turned on,
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its DNA sequence gets copied into a messenger RNA molecule, which is
then translated into a protein that carries out a specific function. Many
regulatory factors control which genes get transcribed into messenger
RNA and when. Less well understood are RNA binding proteins, such as
IGF2BP3, which interact with the messenger RNA itself to regulate gene
expression after transcription has occurred.

In the new study, Sanford's team identified a set of 164 messenger RNA
targets regulated by IGF2BP3 in pancreatic cancer cells. They found that
most of the targeted RNAs encode proteins that have some role in cancer
biology, such as cell migration, proliferation, and adhesion.

IGF2BP3 had different effects on different targets, increasing the
expression of some proteins and decreasing others. This dual activity
may depend on how the protein interacts with an important gene-
silencing pathway mediated by short pieces of RNA called microRNAs.
MicroRNAs can help silence gene expression by binding to messenger
RNA as part of a complex known as the RNA-induced silencing
complex (RISC).

"It's basically a little molecular machine with a guidance system made of
microRNA, and it silences genes by blocking translation of the
messenger RNA," Sanford said. "When we mapped the positions where
IGF2BP3 interacts, we noticed that many of them overlap with binding
sites for RISC."

In some cases, IGF2BP3 may compete with microRNAs for binding
sites on the messenger RNA, thereby interfering with the silencing
complex. In other cases, IGF2BP3 appears to enhance the function of
the RISC complex.

"We don't know the exact mechanism of how the IGF2BP3 protein
interacts with the RISC complex, but it gives us a lot to investigate in
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terms of this interesting network of interactions," Sanford said. "It also
suggests that therapeutic approaches to interfere with the interactions
between IGF2BP3 and its targets might be effective to decrease the
aggressiveness of certain tumors."
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