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The primary determinants that govern neurite
outgrowth and differntiation of neurite into axons
and dendrites are yet unknown. A major question
concerning differentiation relates to the cellular
mechanisms responsible for the establishment
of neuronal polarity in which the cytoskeleton is
involved. The difference between the dendritic
and axonal cytoskeleton depends on segregation
of tau- MAP into the axon, which results from tau
mRNA localization and local translation in the axon.
Recent studies by us and others have demonstrated
localization of different mRNAs in dendrites
and in axons, where they are locally translated
in response to various stimuli. This provides a
functional mechanism for specific protein synthesis
operating during development, plasticity, learning,
and memory.

The tau transcript is trafficked in an RNA-protein
complex (RNP) from the neuronal cell body to the
distal parts of the axon and reaches as far as the
growth cone. The RNP complex containing tau is
anchored along the axon and at the growth cone
in a non-translated state. Extracellular signals
mediate the translation of the RNP complex mRNAs
thus enabling the neuron an autonomous protein
expression regulation at distal parts from the soma.
Whereas the types of localized mRNAs vary, they
share several common features. These include
on cis-acting signals generally located within the
3’-untranslated region (3'UTR), the capacity to
move on microtubules, and binding of trans-acting
proteins thus forming RNP granules. Only a few of
the granule components have so far been identified.
One of the proteins situated in the RNP complex in
the neuronal axon is the RNA binding protein HuD,
which binds directly tau mRNA and functions in its
stabilization. We have identified two new proteins
associated with tau mRNA and HuD protein and
are currently trying to elucidate their function in
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the tau RNP complex. This research will expand
the knowledge on RNA regulation and protein
translation control in the distal parts of the axon in
neurons.

Fig. 1 Tau RNP granules are present in growth cone and
colocalize on microtubules
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