








bioRxiv preprint doi: https://doi.org/10.1101/2021.06.15.448591; this version posted June 16, 2021. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

Figure S6. Longitudinal data sets from each mouse in Figure 2. Related to Figure 2.

A4-A3: Sankey diagrams plotting the functional trajectory of neurons that were longitudinally imaged at
P14, P16, and P18 in each mouse. The number of imaged neurons is given above each diagram. Cells
are color coded as in Figure 2E.

B1.3-F1.3: As in Figure 2F-J. Sample numbers are shown in plots. Statistics: *, p<0.05; **, p<0.01; ***,
p<0.001; ****, p<0.0001.
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Figure S7. Acute measures of receptive field tuning of binocular neurons at eye opening and at
P18. Related to Figure 2.

A-C: Measures of circular variance, spatial frequency preference, and complexity, respectively, made
from 74 binocular neurons at P14 and 220 binocular neurons at P18 in normally reared mice. Note the
improvement in tuning across all measures. Black horizontal line, median; box, quartiles with whiskers
extending to 2.698c0. Mann-Whitney U test.
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Figure 3. Vision is required for the emergence and sharpening of cortical responses to ipsilateral
eye stimulation.
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E. Examples of receptive field tuning kernels
for binocular neurons in normally reared and
dark reared mice. Examples of kernels
evoked via contralateral or ipsilateral eye
stimulation for the same neuron are plotted
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F. Boxplots of the distribution of circular variance values recorded from binocular neurons in normally
reared (n=220) and dark reared (n=115) mice. Black horizontal line, median; box, quartiles with whiskers
extending to 2.6980. Mann-Whitney U test; ****, p<0.0001.

G. As in F but for measures of spatial frequency tuning; ****, p<0.0001.
H. As in F but for measures of complexity; *, p<0.05.
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I. As in F but for measures of binocular matching coefficients;
the absence of vision.

, p<0.0001. Note the poorer matching in

J. Boxplots of circular variance values recorded in response to stimulation of the ipsilateral eye in
normally reared (n=562) and dark reared (n=367) mice. Black horizontal line, median; box, quartiles with
whiskers extending to 2.6980. Mann-Whitney U test; ***, p<0.001.

K. Same as J but for measures of spatial frequency tuning; *, p<0.05.
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Figure 4: The development of ipsilateral eye cortical responses requires vision and is sensitive to
monocular deprivation.

A. Plot of the proportion of cells that respond to visual stimulation of the ipsilateral eye in P18 mice that
were normally reared (NR, n=4), dark reared (DR, n=4), or that experienced monocular lid suture of the
ipsilateral eye (iMD, n=4) from P14 to P18. Each point is from a single imaging plane. Mean and standard
deviation are shown as black dots and lines. Mann-Whitney U test with Bonferroni correction. **, p<0.01;
*** p<0.001; ****, p<0.0001 after correction.

B-D: Boxplots of circular variance, spatial frequency preference, and complexity measures of neurons
evoked by ipsilateral eye stimulation in NR (n=562), DR (n=367), and iMD (n=178) mice. Black horizontal
line, median; box, quartiles with whiskers extending to 2.698a. Mann-Whitney U test with Bonferroni
correction. *, p<0.05; **, p<0.01; ***, p<0.001; ****, p<0.0001 after correction.

E-l: Same as in A-D, but for responses of neurons evoked via contralateral eye stimulation in NR (n=916)
and iMD (n=1104) mice. Note the quality of contralateral eye tuning is not affected by iMD.
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Figure 5: The development of ipsilateral eye cortical responses from P14 to P18 is affected by
contralateral eye visual experience.

A. Plot of the proportion of cells that respond to visual stimulation of the contralateral eye in P18 mice

that were normally reared (NR, n=4), dark reared (DR, n=4), or that experienced monocular lid suture of
the contralateral eye (cMD, n=3) from P14 to P18. Each point is from a single imaging plane. Mean and
standard deviation are shown as black dots and lines. Mann-Whitney U test with Bonferroni correction.

B-D: Boxplots of circular variance, spatial frequency preference, and complexity measures of neurons
evoked by contralateral eye stimulation in NR (n=916), DR (n=1004), and cMD (n=1215) mice. Black
horizontal line, median; box, quartiles with whiskers extending to 2.698c. Mann-Whitney U test with
Bonferroni correction. **, p<0.01; ****, p<0.0001 after correction.

E-l: Same as in A-D, but for responses of neurons evoked via ipsilateral eye stimulation in NR (n=562)
and cMD (n=507) mice. Note the decrease in ipsilateral eye tuning quality in cMD mice.
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Figure 6. Enhancing early inhibition does not accelerate the development of binocular neurons.

A. Proportions of imaged cells at P18 whose receptive field
tuning kernels were classified as unresponsive (U),
responsive solely to stimulation of the contralateral (C) or
ipsilateral (1) eye, or responsive to both eyes (B) in normally
reared mice (NR, n=4) and in mice that received I.P.
injections of diazepam (Dzp, n=4) on P15 and P16.

B. Examples of receptive field tuning kernels for binocular
neurons in normally reared and diazepam treated mice.
Examples of kernels evoked via contralateral or ipsilateral
eye stimulation for the same neuron are plotted adjacent to
each other. Kernels from 3 example neurons representing
the 1st, 2nd and 3™ quartiles of the tuning quality distribution
for each condition are labeled i-iii, as in Figure 3E.

C. Boxplot of binocular matching coefficients in NR (n=4
mice, 220 cells) and Dzp (n=4 mice, 277 cells) mice. Black
horizontal line, median; box, quartiles with whiskers
extending to 2.6980. Mann-Whitney U test, *, p<0.05.

D. Boxplots of spatial frequency preferences of binocular
neurons evoked via contralateral or ipsilateral eye stimulation
in NR and Dzp mice. Black horizontal line, median; box,
quartiles with whiskers extending to 2.698c. Mann-Whitney U
test, *, p<0.05 for Ipsi.

E. As in D, but for complexity, **, p<0.01 for Ipsi.
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Figure S8. SNR distributions of all experience conditions at P18. Related to Figure 3-6.

A. Plot of SNR as a function of optimal delay
for all 1708 L2/3 neurons imaged in four P18
normally reared (NR) mice. Dark and light
gray represent responses to contralateral and
ipsilateral eye stimulation, respectively. A cell
with an optimal delay of -2 to 3 or 9 to 17
frames post stimulus onset was scored as
visually unresponsive (blue shading).

B. Blue shaded histogram and normal
distribution fit of SNR values for unresponsive
neurons. Black vertical line is 3 standard
deviations above the mean of this normal
distribution. Red shaded histogram: neurons
whose spiking occurred between 4 and 8
frames post stimulus. Visually responsive
neurons are those to the right of the vertical
line, with optimal delays in this window that
also had an SNR value above the threshold.

C-J. Same plots as in A and B but separated
by experience condition. The numbers of
imaged neurons at each age are given above
the plots in C, E, G and |. The numbers of
mice are 4, 4, 4,and 3for C, E, Gand |,
correspondingly. Note that the distribution of
SNR and the position of the black vertical line
in B, D, F, H and J are highly similar.
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