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A neuron was loaded with a fluorescent dye (Alexa 488) through a patch pipette (Fig. 1A). When the
laser beam was targeted to the intra-soma area, there was a very small change in the membrane poten-
tial (Fig. 1B; bottom trace). In contrast, the membrane potential elicited a depolarizing response to the
laser irradiation to the membrane and eventually emitted bursts of action potentials (Fig. 1B; top trace).

The probability of successful optical stimulation depends heavily on the wavelength of excitation
(Fig. 1C). Generally, a wavelength of 790 nm or less produces reliable optical stimulation. Wavelengths
greater than 800 nm do not produce reliable optical stimulation.

Figure 2 shows an example of a similar experiment, where the stimulated region is next to a den-
dritic spine (upper panel, spot). Laser irradiation triggers a small depolarization (bottom panel),
which resembles the amplitude and kinetics of an EPSP. This optically triggered depolarization can be
repeatedly elicited without any significant changes in its amplitude and kinetics. It is possible that the
depolarization is due to the activation of the presynaptic terminal impinging on the spine. Regardless
of its mechanisms, this method can be used to reliably stimulate any portion of the dendritic tree,
without the use of caged compounds.
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