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Outline

* The opposite faces of the signalling protein Brain-
Derived Neurotrophic Factor and the importance of

local stimulation

* How to reach a high spatial resolution delivery of
BDNF attached to optically manipulated beads.

* Results



Brain-derived neurotrophic factor

BDNF is a potent morphoregulatory molecule

NGF BDNF NT-4 NT-3
PRO-neurotrophins o <7 <> -

T v A\
y O Y

w Y ¥
Extracell
Membrane
Intracell
p75 TrkA TrkB TrkC
! ! | | | |
APOPTOSIS SURVIVAL

Reichardt, 2006, Phil. Trans. R. Soc. B

BDNF is involved in:

e Cell proliferation
e Cell survival/cell death
e Dendritogenesis and axonogenesis
e Spines formation
e Synaptic plasticity
(Long Term Potentiation
& Long Term Depression)
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Brain-derived neurotrophic factor

Reichardt, 2006, Phil. Trans. R. Soc. B



Neurons

Neurons have a functional polarity
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Apical and basal dendrites of the same cells respond differently to the same
neurotrophin.

McAllister, 1995, Neuron



Aim of the study
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How?

OB = Objective Laser tweezers setup @

M = Mirror :

DM = Dicroic Mirror

L= Lens SAMPLE = ~&—m o~ &—

TL = Tube Lens Transmission imaging OB 60X

IR-F = IR Filter m= Trapping 1.4 NA € >

Hg = Hg Lamp

CCD 1 = Trapping Imaging

CC2 = Fluorescence Imaging

DM+Fex
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How?

OB = Objective
M = Mirror

Laser tweezers setup

DM = Dicroic Mirror

L =Lens
TL = Tube Lens
IR-F = IR Filter

Fex = Excitation Filter === Flyorescence imaging

Hg = Hg Lamp

Transmission imaging
mmm= Trapping

CCD 1 = Trapping Imaging
CC2 = Fluorescence Imaging
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How?

Single vector manipulation

Trapping beam

Primary rat hippocampal neurons
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Is BDNF bound to the beads biologically active?

BDNF pathway
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c-Fos translocation to the nucleus

BDNF pathway
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c-Fos translocation to the nucleus

BDNF pathway
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c-Fos positive nuclei
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Increase in Calcium levels

BDNF pathway
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Increase in Calcium levels

BDNF pathway
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Increase in Calcium levels

Images taken every 2 minutes
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Conclusions

c-Fos positive nuclei

* BDNF covalently bound to silica beads maintains its biological activity

* We are able to reach a high spatial resolution delivery of BDNF to -
neuronal cells by means of optical tweezers '

Future Perspectives

* To stimulate neurons with BDNF-coated beads and analyze different
biological processes

* To use other neurotrophins

* To develope other vectors
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