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Figures

Figure 1. Theimpact of a14-day MD imposed at or beyond the critical period peak. Low
magnification view of the left dLGN stained for Nissl substance from an animal that received 14
days of MD at 4 weeks of age (A) revealed areduction of neuron soma size within the deprived
layer (arrow). At higher magnification the difference between non-deprived eye (NDE) and
deprived eye (DE) neuron size was evident in the binocular segment of the dLGN (B) but not
within the monocular segment (C). Quantification of neuron soma area revealed a 25% reduction
in the size of deprived neurons within the binocular segment (D), but this effect did not extend
into the monocular segment where eye-specific neurons were comparablein size (E). A much
smaller effect on dLGN cell size was observed in the deprived layer (arrow) when 14 days of
MD was imposed at 10 weeks of age (F), and this was reflected by observation at higher
magnification with no obvious alteration in neuron soma size within either the binocular (1) or
monocular (J) segments. These observations were supported with quantification that revealed a
diminished impact on neuron size when MD occurred at 10 weeks of age. Scale bars=1 mm (A
and F) and 50 um (B, C and G, H). Red and blue data points indicate measurements from A and
Al layers, respectively. Asterisksin A and F indicate location of the monocular segment in the A
layer. Thetiming of MD is shown in the lower left of A and F. Double asterisks indicate
statistical significance below 0.05.
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Figure 2. The effect of 10 days of retinal inactivation imposed at 4 weeks of age, the peak of
critical period in cats (Olson and Freeman, 1980). Microscopic ingpection of the left and right
dLGN from two animals revealed a substantial loss of Nissl staining within layers serving the
inactivated eye (IE; arrows in A and D) relative to those of the normal eye (NE), and this effect
was accompanied by a sizable reduction of neuron soma area within both the binocular (B) and
monocular (E) segments. Stereological quantification of neuron soma area confirmed these
observations by showing that inactivated-eye neurons were 44% smaller than those serving the
normal eye within the binocular segment (C), which was about double the effect sizein
comparison to MD. Distinct from the effects of MD, retinal inactivation rendered inactivated
neurons 20% smaller within the dLGN’s monocular segment. Scale bars=1 mm (A and D) and
50 um (B and E). Red and blue data points indicate measurements from A and A1l layers,
respectively. Asterisksin A and D indicate location of the monocular segment in the A layers.
Thetiming of M1 is shown in the lower left of A and D. Double asterisks indicate statistical
significance below 0.05.
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Figure 3. Theimpact of 10 days of retinal inactivation started at 10 weeks of age when MD hasa
negligible effect on LGN cell size. Examples of Nisd staining in the right and left dLGN from
two animals revealed a noticeable difference in layers serving the inactivated eye (arrows). This
was better appreciated at higher magnification, which showed that neurons were smaller within
inactivated-eye layers compared to those of the fellow eye. This difference in neuron size was
apparent in both the binocular (B) and monocular segments (E). Quantification of neuron soma
area supported these observations by showing that inactivated-eye neurons within the binocular
segment were 23% smaller than those serving the normal eye (C), and 18% smaller within the
monocular segment. Scale bars= 1 mm (A and D) and 50 um (B and E). Red and blue data
points indicate measurements from A and Al layers, respectively. Asterisksin A and D indicate
location of the monocular segment in the A layers. The timing of MI is shown in the lower left of
A and D. Double asterisks indicate statistical significance below 0.05.
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Figure 4. The consequence of 10 days of retinal inactivation started at 22 weeks of age when the
classical critical period has passed. Low magnification examples of Nissl staining within the
right and left dLGN from two animals (A and D) revealed a minor change within the layers
serving the inactivated eye (arrows). At higher magnification it was also obvious that neurons
were only dlightly smaller within inactivated-eye layers compared to those serving the fellow-

eye, which was evident within both the binocular (B) and monocular (E) segments.
Quantification of neuron soma area mirrored these observations by showing that inactivated-eye
neurons in the binocular segment were only 10% smaller than those serving the normal eye (C),
and within the monocular segment the difference was similar at 8%. Scale bars =1 mm (A and
D) and 50 um (B and E). Red and blue data points indicate measurements from A and Al layers,
respectively. Asterisksin A and D indicate location of the monocular segment in the A layers.
Thetiming of MI is shown in the lower left of A and D. Double asterisks indicate statistical
significance below 0.05.
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Figure 5. The effect of afixed duration of M1 imposed at different ages across postnatal

devel opment. Within the binocular segment, the effect of 10 days of inactivation was clearly
reduced with age (A). Between 4 and 22 weeks of age, there was a 75% reduction in the efficacy
of inactivation, though, importantly, a small effect till remained even at the oldest age
examined. In comparison to MD, MI dlicited greater change within the dLGN, yielding effects
that were about double in magnitude. Within the monocular segment (B), the impact of
inactivation was likewise reduced with age but less so in comparison to the binocular segment. A
clear distinction between the effect of MD and inactivation was observed within the monocular
segment: whereas the size of neuronsin the monocular segment exhibit little change with MD
(Guillery and Stelzner, 1970; Hickey et a., 1977), inactivation had an effect on neuron size even
at oldest age examined. Subtraction of the differencesin ODI within the monocular segment
from the differences in the binocular segment revealed that the developmental profilesfor MD
and M1 groups were similar (C), suggesting the effect of MD and M1 mediated by binocular
competition is comparable.
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Figure 6. Recovery from the effects of 10 days of retinal inactivation applied at 10 weeks of age.
Eye-specific layers within the binocular segment of the dLGN were not obviously different in
staining characteristics when M1 was immediately followed by 10 days of normal binocular
vision (A and D). Previously inactivated layers (arrows) contained neurons that were comparable
in size to those within layers serving the normal eye, and this was also evident at high
magnification for both the binocular (B) and monocular (E) segments. Quantification of neuron
soma area revealed balance between the eye-specific layers that was comparable to normal (Fong
et a., 2016), and this was true for measurements from the binocular (C) and monocular (F)
segments. Thisindicates that the modification provoked by inactivation at 10 weeks of ageis
temporary, and resolves with a short period of binocular vision. Scale bars =1 mm (A and D)
and 50 um (B and E). Red and blue data points indicate measurements from A and A1l layers,
respectively. Thetiming of MI is shown in the lower left of A and D.
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Figure 7. Measurement of visually-evoked potentials dicited by separate stimulation of the left
and right eye before, during, and after 10 days of right eye inactivation. For each graph in A-C,
gpatial frequency is plotted on the abscissa, and the summed power from the Fourier analysisis
plotted on the ordinate. The blue trace represents the sum of visually-evoked power, while the
red trace shows the non-visual baseline power. Visually-evoked power elicited by ablank screen
served as a control, and should be about equal for the blue and red trace. Data are shown for an
example animal in which VEP power from the left and right eye are balanced (blue traces) prior
to any visual manipulation (A). VEPs measured after 10 days of right-eye inactivation were
reduced to baseline levels for that eye, while responses elicited from the left eye remained high
(B). VEPs from the same animal are shown after it was provided 10 days of binocular vison
following the period of inactivation (C). Restoration of normal-appearing VEPs were measured
for the previously inactivated eye after the period of binocular vision, and thiswas in balance
with VEPs measured from the left eye. In A-C, the balance of VEPs measured between the eyes
is represented by an ocular dominance index (ODI; upper right value of each graph) that
indicates the percentage difference between left and right eye. VEP power measurements were
plotted for the left (D) and right (E) eye before (Pre-TTX), during (TTX), and after (Post-TTX)
right eye inactivation for 10 days. While left eye VEP power remained unchanged across
conditions, VEP power for the right eye was significantly reduced during the period of
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inactivation but recovered to normal levels with provision of binocular vision. Squares and
circles represent data from separate animals; green and magenta represent left and right visual
cortex, respectively; solid and half symbols represent datafrom 0.05 Hz and 0.1 Hz grating
stimuli, respectively.
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