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Background: The retina is built up by different neuronal cell layers, 
roughly consisting of an input region, the photoreceptors, at which 
light stimuli are transduced to neuronal code and an output region 
represented by the ganglion cells. Bipolar, horizontal and amacrine 
cells further integrate signals from the photoreceptor, process and 
finally forward them to ganglion cells. Communication between 
these cell layers is mainly mediated by chemical synapses at which 
upon calcium influx neurotransmitter is released. L-type calcium 
channels, among those CaV1.4 and CaV1.3 channels, play a key 
role in mediating persistent calcium influx required for vesicle fusion. 
The functional importance of CaV1.4 channels is evident from the 
fact that mutations in CaV1.4 α1 subunits impair signal transmission 
between photoreceptor cells and second-order neurons. Reports 
about the expression pattern of CaV1.3 channels in the retina are 
heterogeneous, but there are indications that CaV1.3 is expressed in 
a certain type of mouse amacrine cells and in salamander ganglion 
cells. However, the role of CaV1.3 channels in the retina and their 
contribution to retinal activity is mainly unknown. 
Methods: To elucidate whether CaV1.3 channels contribute to 
retinal activity we performed multi-electrode analysis of whole-
mount retinas of wild-type (WT) and CaV1.3-deficient (CaV1.3-KO) 
mice. Retinas were dark-adapted for 30 min before and after eye 
dissection. Ganglion cell activity elicited by light–dark stimuli (full-
field flashes or white-noise jitter) was recorded at 37 °C during 
continuous superfusion with carbogen-equilibrated Ames buffer. 
Retina stimulation: full-field flashes: 0.5 s 14 mW/m2 light pulses 
with 1.5 s 20 µW/m2 dark interval, 300 repetitions; white-noise jitter: 
32×32 checkerboard flicker based on a zero mean Gaussian white 
noise with a standard deviation of 0.3, pixel size corresponds to 
75.6 μm of retina, 12,000 frames and 6 repetitions. Spike sorting 
was conducted using custom-made scripts. 
Results: Spike-triggered averages of the ganglion cell responses 
evoked by white-noise jitter stimulation of CaV1.3-deficient mice 
retinas revealed increased time-to-peak response latencies (latency 
[ms]: WT: ON: 65 ± 1, OFF: 74 ± 3; CaV1.3-KO: ON: 92 ± 5 OFF: 
97 ± 3). Receptive field size seemed to be unaffected (size [μm]: 
WT: ON: 123 ± 4, OFF: 141 ± 8; CaV1.3-KO: ON: 118 ± 12, OFF: 
142 ± 12). Twelve or 17 electrodes of 2 mice each, WT and CaV1.3-
KO, respectively, were analysed. Data: mean ± SEM.  
Discussion: From our experiments we suggest that CaV1.3 calcium 
channels can indeed contribute to retinal activity. Though, further 
approaches like pharmacological silencing of ON and OFF retinal 
signaling pathways and / or combined intracellular recordings as well 
as immuncytochemical analyses will be required to further elucidate 
the role of retinal CaV1.3 channels.  
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