Signaling neuronal growth cones using femtosecondifses at a distance
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IR light can be used as a signaling mechanism ifmméchanical processes [1]. In this line,
our work shows that the fillopodia of neurons frgmmary cell cultures can detect and
respond to the presence of focused femtosecond digh distance, an effect that does not
occur when CW light is used. The neurons’ behawiere imaged in a microscope, having a
weak focused laser spdt{800nm,Rierage3MW) at a distance form the growth cone. For
each neuron the imaged trajectory and the fillopatdistance to the laser spot were then
computed.

The analysis involved the following 1)Statistics the distance information for a group of
neurons: revealed that the fillopodia were muclse@ldo the laser beam on an average when
femtoseocond light was used than when the laseffashe same analysis for the CW case
showed no significant difference on an
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and when it was off. 2) Statistics on, =
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is considered non ordinary behavior (events). @
Figure 1: (a) Results of statistics on single trajges

(b) Trajectory of single fillopodium

These events tell us how biased the fillopodiaasnfits average position with respect to the
beam that is to say if we are seeing attractionetraction of the fillopodia from the laser
beam. This analysis revealed that in majority & thses when femtosecond light was used
the fillopodia moved towards the beam (attractishjle the probability was almost equally
likely for attraction and retraction when CW laseas used or when laser was Off (Fig: 1a).
These results point to the existence of a new tedeoptical mechanism, which can trigger
the growth-cone machinery. Our later experiment&clviare still in the early stages show
immense possibility of guiding the whole axon te taser beam spot, which has the potential
to open up new biomedical applications in whichubke of traditional chemotropic molecules
can not be used or when selective targeting oflesingurons is required.
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