
 

Scientists create novel approach to find
RNAs involved in long-term memory storage
25 April 2013

(Phys.org) —Despite decades of research, relatively
little is known about the identity of RNA molecules
that are transported as part of the molecular
process underpinning learning and memory. Now,
working together, scientists from the Florida
campus of The Scripps Research Institute (TSRI),
Columbia University and the University of Florida,
Gainesville, have developed a novel strategy for
isolating and characterizing a substantial number
of RNAs transported from the cell-body of neuron
(nerve cell) to the synapse, the small gap
separating neurons that enables cell to cell
communication. 

Using this new method, the scientists were able to
identify nearly 6,000 transcripts (RNA sequences)
from the genome of Aplysia, a sea slug widely
used in scientific investigation.

The scientists' target is known as the synaptic
transcriptome—roughly the complete set of RNA
molecules transported from the neuronal cell body
to the synapse.

In the study, published recently in the journal 
Proceedings of the National Academy of Sciences,
the scientists focused on the RNA transport
complexes that interact with the molecular motor
kinesin; kinesin proteins move along filaments
known as microtubules in the cell and carry various
gene products during the early stage of memory
storage.

While neurons use active transport mechanisms
such as kinesin to deliver RNA cargos to
synapses, once they arrive at their synaptic
destination that service stops and is taken over by
other, more localized mechanisms—in much the
same way that a traveler's bags gets handed off to
the hotel doorman once the taxi has dropped them
at the entrance.

The scientists identified thousands of these unique
sequences of both coding and noncoding RNAs.

As it turned out, several of these RNAs play key
roles in the maintenance of synaptic function and
growth.

The scientists also uncovered several antisense
RNAs (paired duplicates that can inhibit gene
expression), although what their function at the
synapse might be remains unknown.

"Our analyses suggest that the transported RNAs
are surprisingly diverse," said Sathya Puthanveettil,
a TSRI assistant professor who designed the study.
"It also brings up an important question of why so
many different RNAs are transported to synapses.
One reason may be that they are stored there to be
used later to help maintain long-term memories."

The team's new approach offers the advantage of
avoiding the dissection of neuronal processes to
identify synaptically localized RNAs by focusing on
transport complexes instead, Puthanveettil said.
This new approach should help in better
understanding changes in localized RNAs and their
role in local translation as molecular substrates, not
only in memory storage, but also in a variety of
other physiological conditions, including
development.

"New protein synthesis is a prerequisite for
maintaining long term memory," he said, "but you
don't need this kind of transport forever, so it raises
many questions that we want to answer. What
molecules need to be synthesized to maintain
memory? How long is this collection of RNAs
stored? What localized mechanisms come into play
for memory maintenance?" 

  More information:
www.pnas.org/content/early/201 …
4/10/1304422110.long
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