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Brain derived neurotrophic factor (BDNF) is a small secreted protein that acts as neurotrophin
and plays important roles in the development of nervous system in vertebrates. Secretion of
BDNF occurs from both dendrites and axons and is regulated in an activity-dependent
manner. Its effects, mediated mainly by TrkB receptor, are partially contrasting since BDNF
can induce both survival, growth, differentiation and cell death [1]. This dichotomy can be
ascribed to the differences between neuron types, to the activation of different pathways, or to
the fine regulation of its local availability (stimulation of soma or dendrites can produce
opposite effects)[2]. To better understand this process and its molecular mechanisms, we used
1.5 pm diameter silica beads functionalized with BDNF to stimulate precise domains of
hippocampal rat neurons and transported them to the site of stimulation by means of optical
tweezers [3]. We demonstrate that BDNF, even if it is covalently bound to the beads,
preserves its biological activity and is able to activate TrkB receptor. BDNF-coated beads, in
fact, induce the translocation into the nucleus of c-Fos (a transcription factor) and lead to
increase in calcium levels both in the soma and in the dendrites [4]. In this work we show a
novel application of optical tweezers for localized delivery and stimulation of neurons.
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