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ABSTRACT Objective: Exploring the relationship between neuronal loss in adult visual cortex and its consequential changes in
synaptic connection provides experimental evidence to elucidate impaired visual function upon traumatic brain injury. Methods: The pri-
mary visual cortex (V1) of 8-week-old C57BL/6 mice was sparsely infected with adeno-associated viruses (AAVs) encoding diphtheria
toxin A (DTA) to induce neuronal apoptosis. Neuronal number and dendritic spine morphology of surviving pyramidal neurons in layers
2-4 of visual cortex were analyzed using immunofluorescence staining, Golgi staining and confocal microscopy after four weeks post-in-
jection. Results: Through stereotactic injection of different titers (E+11-13) of DT A-expressing viruses, mouse models were generated
with various levels of neuronal loss (by 14~85%) in the adult visual cortex. The results revealed that low-titer (E+11) DTA-expressing
AAYV led to moderate reduction of neuronal number (by~18%, P<<0.01), mimicking the level of neuronal loss in patients with mild trau-
matic brain injury (16.5~2.9%). In this DTA group, while dendritic spine density of pyramidal neurons did not change in comparison to
the control group, the proportion of mature spines reduced by ~19% (P<<0.0001). Conclusions: Neuronal loss in adult visual cortex im-
paired synaptic connection and probably compromised visual function in the brain.
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Fig.1 Diagram of viral injection site and expression of fluorescent proteins in V1 neurons

Note: A: Experimental design and virus injection at V1. B: Fluorescent protein mCherry expression was restricted to V1 (scale bar: 1 mm).

C: Co-expression of mCherry and neuronal marker NeuN (scale bar: 50 wm). These are magnified images of the dotted square region from (B).
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Fig.2 Adult mouse models with various levels of neuronal ablation in V1

Note: A: NeuN+ neurons in V1 of the control group at a titer of E+11 (scale bar: 200 pm). B: NeuN+ neurons in V1 of the DTA group that received

injection of different titers of DT A-expressing viruses. C: DTA expression group exhibited significant neuronal reduction in the upper layers of V1.

D: The rate of neuronal ablation increased with the titers of DTA-expressing AAV viruses. Data were expressed as Mean + SD, n=3, **P<{0.01.
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Fig.3 Reduction of neuronal number in visual cortex decreases the proportion of mature dendritic spines

Note: A-B: Dendritic spine morphology of upper-layer V1 pyramidal neurons in the control and DTA groups (scale bar: 50 pm). C: Dendritic spine

density in upper-layer V1 pyramidal neurons was similar in control and DTA groups. D: The proportion of mature spines was significantly reduced in the

DTA group. Data were expressed as Mean + SD, n=9, ****p<(0.0001.
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