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Supplementary Figure 1. Estimation of direct two-photon laser excitation of the pho-
toreceptors. a. Whole-cell recording of membrane potential of a SI-AC with or without
two-photon laser excitation. It is important to consider the photoactivating effect of unfo-
cused infrared laser light on photoreceptor outer segments when comparing the results
from GCaMP6 imaging and whole-cell recording. To measure this photoactivation, we
recorded the Vm of SI-AC before and during laser scanning and observed a sustained hy-
perpolarization. By comparing the hyperpolarizing effect of two-photon laser illumination
during current clamp recording (~9.8mV) with the effect of applying a background light in
the absence of scanning (Figure 2j, orange curve), we conclude that the two-photon laser
produces a hyperpolarizing response equivalent to ~1000 R*/rod/s. As a result, the total
light exposure was 2500 R*/rod/s, while the dark condition maintained an intensity of 1000
R*/rod/s. b. Summary of membrane potential with or without two-photon laser excitation.
N=3 cells for both. The box plot displays the mean, 25th, and 75th percentiles, while the
whiskers indicate the 1.5 interquartile range. Source data are provided as a Source Data
file. Experiments were performed on VGAT-iCreER;Scg2-tTA;Ai93 mice.
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Supplementary Figure 2. Contributions of GABAergic and glycinergic inhibition to
ON inhibition/hyperpolarization of SI-AC. a. 10uM Strychnine (glycine receptor antago-
nist) had no effect on the ON inhibition, n=9 cells. Error Bars: SEM. ns: p = 0.055, Wilcox-
on Signed Rank test, two tailed. b. 50uM Gabazine (GABAa antagonist) decreased the ON
inhibition at spots larger than 100um, n=5 cells. Error Bars: SEM. *p = 0.016, Wilcoxon
Signed Rank test, two tailed. Experiments were performed on
VGAT-iCreER;Scg2-tTA;Ai93 mice.
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Supplementary Figure 3. mGluR4 and mGIuR7 didn’t mediate ON inhibition. a L-AP4
(1uM), the group Il mGluRs agonist, abolished GCaMP responses in the dark and light, n=9
cells. **p = 0.002, Wilcoxon Signed Rank test, one tailed. ns: p = 0.91, Wilcoxon Signed
Rank test, two tailed. b-d Z-Cyclopentyl-AP4 (group III mGIuR agonist more potent on
mGIuR4 than mGIuR8), AMN-082 (selective agonist for mGIuR7) and ADX 71743 (a nega-
tive allosteric modulator for mGluR7) had no effect on the responses (d) or resting signal (c)
in SI-AC. ¢ n=10 cells for control, n= 8 cells for Z-Cyclopentyl-AP4 (ns: p = 0.38), n=10 cells
for AMN-082 (ns: p = 1.0), n= 8 cells for ADX 71743 (ns: p = 0.94), Wilcoxon Signed Rank
test, two tailed. d n=8 cells for control, n=8 cells for Z-Cyclopentyl-AP4 (ns: p = 0.84), n=5
cells for AMN-082 (ns: p = 0.13), n= 6 cells for ADX 71743 (ns: p = 0.84), Wilcoxon Signed
Rank test, two tailed. The box plots display the mean, 25th, and 75th percentiles, while the
whiskers indicate the 1.5 interquartile range. Source data are provided as a Source Data file.
Experiments were performed on VGAT-iCreER;Scg2-tTA;Ai93 mice.
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Supplementary Figure 4. Gallein, BaClz, and tertiapin-Q had no
effect on membrane potential in the dark. N=5 cells for all. ns: p = 0.67
(gallein), p = 0.40 (BaCl2), p = 0.27 (tertiapin-Q), Mann-Whitney Test, two
tailed. The box plot displays the mean, 25th, and 75th percentiles, while
the whiskers indicate the 1.5 interquartile range. Source data are provid-
ed as a Source Data file. Experiments were performed in
VGAT-iCreER;Scg2-tTA;Ai93 mice.



(V]
1.6
1200 g
a (S) 3,4 DCPG g ns
/ \ & 900 g 12
mGIuR8 3 S
¢ 600 = 038
° °
H] S
T 300 = 04
AN A £ i
o 5 0.0 il
0 2 4 6 2 ‘o\ L L
gallein Time (s) (,°& & ‘,9("
— Control &\ &\
— (S)3,4 DCPG AR
— gallein + (5)3,4 DCPG &
¢
b 1600 S
N § 1.2 ns
BaCl, 8 1200 Ay : |
] 5
o s 0.8
g 800 =
5 k-]
[T )
©
/J AR ) £ oo
ob————— — S 0.0
0 2 4 6 z > L L
Time (s) c’o({é & &oc
— Control \"v \"»
— (S) 3,4 DCPG & 0
— BaCl, + (S) 3,4 DCPG o
Q@
. 1600 S
¢ " 5 1.2 ¥
tertiapin Q g 1200 g !
: S
3 S 0.8
2 800 =
o ®
® 2 400 S 04
(5]
e : | &
0 S 0.0
0 2 4 6 z > & O
Time (s) °<'~"" 0(? 0(3
— Control C X o,?‘
— (5) 3,4 DCPG & @
— tertiapin Q + (S) 3,4 DCPG o
&
&

Supplementary Figure 5. Decrease in the intracellular Ca?* concentration in ON inhibition
is exclusively mediated by G-protein By subunits and GIRK channels. In this scenario, the
mGIuR8 agonist (S) 3,4 DCPG (0.5uM) acts directly on SI-AC to and reduces the intracellular
Ca?* concentration. Gallein (100 uM) (a), BaClz (100 uM) (b), and tertiapin-Q (500 nM) (c) in the
bath completely reverse the effect of (S) 3,4 DCPG (0.5uM) on the GCaMP&6 signal (n=6 cells for
all), suggesting the decrease in the intracellular Ca?* concentration in ON inhibition was exclu-
sively mediated by G-protein By subunits and GIRK channels. a *p = 0.031, ns: p = 1.00. b *p =
0.031, ns: p = 0.68. ¢ *p = 0.031, ns: p = 0.69. Wilcoxon Signed Rank test, two tailed. The box
plots display the mean, 25th, and 75th percentiles, while the whiskers indicate the 1.5 interquar-
tile range. Source data are provided as a Source Data file. Experiments were performed in
VGAT-iCreER;Scg2-tTA;Ai93 mice.
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Supplementary Figure 6. Spatial profile of OFF responses to small dark spots.
The OFF responses were measured with a dark spot (0% contrast) with enlarging
diameter presented on a gray background (50% contrast). AF/AFmax = (F -
Foum)/(Foooum - Foum), as in Figure 7c. N=5 cells. Error bars: SEM. Experiments were
performed in VGAT-iCreER;Scg2-tTA;Ai93 mice.



Supplementary Figure 7. MFA in the bath abolished labeling of the wide-field
AC. Scale bar: 25um. Experiments were replicated independently in at least 8 cells
with similar results.
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Supplementary Figure 8. SI-AC received a small, tonic level of GABAergic and
Glycinergic inhibition from other ACs in the dark. a-b Strychnine (a) and Gabazine
(b) slightly enhanced GCaMP&6 signals in the dark. ¢ Summary of the effects of Strych-
nine and Gabazine on GCaMP6 OFF response, n=9 cells for Strychnine (*p = 0.039),
n=7 cells for Gabazine (*p = 0.031). Wilcoxon Signed Rank test, two tailed. The box
plots display the mean, 25th, and 75th percentiles, while the whiskers indicate the 1.5
interquartile range. Source data are provided as a Source Data file. Experiments were
performed in VGAT-iCreER;Scg2-tTA;Ai93 mice.
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