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Supplementary Figure 1 | Synapse configurations visualized by super-resolution imaging. (a) 

Representative high magnification views of postsynaptic specializations in the outer plexiform layer stained 

for Gpr179 (red) with one (left), two (middle), or three (right) receptor clusters imaged by super-resolution 

microscopy (Airyscan, Zeiss). Scale bar represents 0.5 µm. (b) Summary data of the number of Gpr179 

clusters per rod (n = 80 rods, n = 3 mice). (c,d) analogous to (a,b) for staining for mGluR6 (n = 83 rods, n 

= 2 mice).  
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Supplementary Figure 2 | Transgenic removal of RBCs. (a) Crossing to a fluorescent reporter strain1 

reveals Pcp2-Cre expression in RBCs and a subset of photoreceptors in a retinal section. Scale bar 

represents 20 µm. (b) Higher magnification views of RBC somata labeled with the fluorescent reporter 

(tdT) and the cell-type-specific marker PKCα. Scale bar represents 5 µm. (c) Retinal whole mount shows 

that Pcp2-Cre drives recombination in approximately half of RBCs. Scale bar represents 20 µm. (d) 

Summary data comparing the fraction of RBCs labeled by the fluorescent reporter (n = 15 mice) and the 

fraction of RBCs removed in Pcp2-DTA mice (n = 8 mice, p > 0.7). (e) Flat mounted Pax6-DTA retina 

illustrating the characteristic pattern of recombination in this line, which excludes a dorsoventral wedge in 

the center of the retina.   
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Supplementary Figure 3 | Transgenic removal of RBCs does not activate microglia. (a-c) 

Representative confocal images of retinal whole mounts in wild-type (a), Pax6-DTA (b), and wild-type 

mice two days after optic nerve crush (c) stained for ionized calcium binding adaptor molecule 1 (Iba1, 

magenta), a microglia/macrophage-specific calcium-binding protein, and F4/80 a marker of microglial 

activation (green). Scale bar represents 50 µm. (d) Summary data (mean ± SEM) of microglial activation 

in wild-type (n = 3 mice), Pax6-DTA (n = 4 mice), and wild-type mice after optic nerve crush (n = 2 mice).  
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Supplementary Figure 4 | RBC dendrites grow away from remaining neighbors in Pax6-DTA mice. 

(a) Cluster of RBCs surrounded by RBC-depleted areas at the border of Cre-positive and Cre-negative 

regions of a Pax6-DTA retina. Outlines highlight the dendritic territories of three RBCs. Scale bar 

represents 5 µm. (b). Illustration of our analysis procedure for comparing dendrite growth toward and away 

from remaining neighbors using the middle RBC in a as an example. The distance from the center of its 

soma to the perimeter of its dendritic territory is compared for directions toward the soma centers of 

adjacent cells, and randomly chosen directions not hitting cell bodies of adjacent cells. Scale bar represents 

5 µm. (c) Summary data show that for each RBC analyzed in this way, dendrite territories expand away 

from remaining neighbors (n = 19 RBCs, p < 0.01, Wilcoxon signed rank test).  
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Supplementary Figure 5 | Few RBCs are removed by diphtheria toxin receptor – diphtheria toxin 

strategy. (a,b) Representative images of RBC somata stained for PKCα in retinal whole mounts of wild-

type (a) and Pcp2-DTR mice (b) injected with diphtheria toxin (s. Methods). Scale bar represents 20 µm. 

(c) Summary data (mean ± SEM) comparing the RBC density in wild-type (n = 23 mice) and Pcp2-DTR 

mice injected with diphtheria toxin (n = 3 mice, p < 0.03).  
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Supplementary Figure 6 | Density of rod photoreceptors is unchanged in Pax6-DTA and Pcp2-DTA 

mice. (a-c) Representative images of retinal whole mounts from wild-type (a), Pcp2-DTA (b), and Pax6-

DTA mice (c) stained for the rod ribbon marker Bassoon. Scale bar represents 2 µm. (d) Summary data 

(mean ± SEM) of rod density in wild-type (n = 5 mice), Pcp2-DTA (n = 6 mice), and Pax6-DTA mice (n = 

6 mice, p > 0.8 for all comparisons).  
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Supplementary Figure 7 | Photoreceptor degeneration in Rhodopsin-TeNT mice. (a) Representative 

images of vibratome sections through retinas from Rhodopsin-iCre mice (left), TeNT mice (middle), and 

Rhodopsin-iCre TeNT double positive mice (i.e. Rhodopsin-TeNT mice) stained with the nuclear marker 

Neurotrace. Scale bar represents 20 µm. Previous studies using a different combination of transgenic mice 

to express tetanus toxin in rod photoreceptors did not observe photoreceptor degeneration2, 3. This may be 

accounted for by differences in the timing and abundance of tetanus toxin expression in the different 

transgenic mice.  
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Supplementary Figure 8 | Signals at 3 R* are mediated predominantly by the rod bipolar pathway. 

(a) Representative spike rasters and histograms of an OFF-RGC responding to a dim light step (3 R*) in 

control conditions (top), in the presence of L-APB (50 µM, middle), and after wash out of L-APB and 

return to control conditions (bottom). (b) Summary data (mean ± SEM) normalized to firing rate in control 

conditions of responses of OFF-RGCs (n = 11). The suppression of OFF-RGC light responses (p < 0.001) 

by L-APB confirms that signals at 3 R* are mediated predominantly by the rod bipolar pathway consistent 

with previous findings4.  
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