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Figure S1: Mean * standard deviation of the firing rate (a) and latency to the first spike (b) during the stimulation
ON period (50 epochs of 500 ms at 0.2 Hz) in relation to the power density. Data suggests a stronger activation and
smaller latency at higher emission power. Measurements taken from one contact on 4 different MEA’s (see inset;

recorded contacts in orange, stimulated optrodes in blue).



# spikes

(a) _ () _ gloo
56600000 05000009
00000000 00000000 I
06000000 0050000009 |,
OO0000®@ 55000008@
OOO000000 5HO0000Q0 R
OOO0000®0 55000000
90000990 60000090 |
DOOO0@00 3353000000
Non-transduced stimulated Non-transduced non-stimulated 0

Figure S2: Spatially resolved neuronal activity from non-transduced hippocampal neurons growing on top of the
MEOA. (a) Mapping of the total spiking activity during the stimulation ON period over 50 stimulation trials (0.2 Hz,
500 ms pulse train) shows no spatial correlation to the stimulated optrode (colored in blue). (b) Stimulation did not

elicit a change in neuronal response from transduced neurons compared to baseline activity.
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Figure S3: Spatially resolved neuronal activity from hippocampal neurons growing on top of the MEOA. (a-c)
Mapping of the total spiking activity during the stimulation ON period over 50 stimulation trials (0.2 Hz, 500 ms pulse
train) show a clear spatial correlation to the stimulated optrode (colored in blue). (d) Mapping of the total spiking
activity when deliberately misaligning the laser diode above the input gratings. Stimulation did not elicit a change in

neuronal response from transduced neurons compared to baseline activity (e).



