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Figure 1. Schematic diagram representing susceptlblhty to SARS-CoV-2 infection in the lungs and
brain of animals with potential for human transmission and homology of ACE2 amino acid sequences
in study of the neurologic effects of SARS-CoV-2. *Number of mutations among the key 20 residues
involved in interacting with the SARS-CoV-2 RBD. ACE2, angiotensin-converting enzyme 2; RBD,
receptor-binding domain.
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SARS-CoV-2 in the brain of dogs in study of the neurologic effects of SARS-CoV-2, showing
transmission at an early stage of infection. A) Quantitative real-time PCR validation of the
SARS-CoV-2 gene in the SARS-CoV-2-infected and contact groups of dogs, at each
postinfection day. The dashed line indicates the regions where gene copy numbers of
SARS-CoV-2 were considered negative. B) Representative fluorescent images of S1 protein (a
marker of virus infection) and NeuN (a specific marker of neuronal cells) demonstrated
SARS-CoV-2 infection in the canine brain sections of SARS-CoV-2-infected and contact dogs, at
early and late days after infection. SARS-CoV-2-infected neuronal cells at the early stage of
infection. At the late stage of infection, the presence of the virus appeared to diminish. Scale
bars indicate 100 pzm.
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SARS-CoV-2 infection disrupting the blood-brain barrier (BBB) and immune cells infiltrating the
brains of infected dogs in study of the neurologic effects of SARS-CoV-2 transmitted among
dogs. A) Representative fluorescent images and statistical results of vascular markers including
laminin, claudin 5, collagen IV, and PDGFR- 8 staining of canine brain sections derived from
SARS-CoV-2-infected and contact dogs at early and late days after infection. Scale bar indicates
200 pm. B) Brain sections from SARS-CoV-2-infected and contact dogs stained with fibrinogen
(green) and IgG (red), which represent BBB leakage staining, at early and late days after
infection. Scale bar indicates 200 pm. (C) Representative fluorescent images of the brain
sections stained with the CD4 (green) and aquaporin 4 (red), which are markers of CD4-positive
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T cells and astrocytic end foot, respectively. The CD4-positive cells were infiltrated in the brain
parenchyma (white arrows) in the SARS-CoV-2-infected group. Scale bar indicates 50 um. (D)
Representative 3D images of CD4 (green) and aquaporin 4 (red). Statistical significance was
determined using a 1-way analysis of variance. Data are presented as mean +SEM..
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SARS-CoV-2 induces activation of microglial cells in the brain white matter in a region-specific
manner in SARS-CoV-2-infected and contact dogs in study of the neurologic effects of SARS-CoV-2
transmitted among dogs. A) Representative fluorescent images of glial fibrillary acidic protein
(activation astrocyte marker, green) staining of canine brain sections derived from SARS-CoV-2-
infected and contact groups at early and late days after infection. Scale bars indicate 200 um; in
insets, 50 pm. B) Representative fluorescent images and statistical results of Iba-1 (a marker of
microglia; green) staining of canine brain white matter sections derived from SARS-CoV-2-infected
and contact dogs at early and late dpi. Scale bars indicate 200 uzm; in insets, 50 uzm. C)
Representative fluorescent images and statistical results of Ilba-1 (a marker of microglia, green)
staining of canine brain gray matter sections derived from SARS-CoV-2-infected and contact dogs at
early and late dpi. Scale bars indicate 200 pm; in insets, 50 pm. Statistical significance was
determined using a 1-way analysis of variance. Data in graphs are presented as means +SEM.
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SARS-CoV-2 infection causing perivascular demyelination in the brain in dogs in study of the
neurologic effects of SARS-CoV-2 transmitted among dogs. A, B) Representative fluorescent images
and statistical analysis results of NFL (a marker of neurofilament light chain; gray) staining of canine
brain white matter sections derived from SARS-CoV-2 infected and contact dogs at early and late
dpi. Scale bar indicates 200 uzm. Overall images from infected dogs demonstrate irregular axonal
morphology compared with that of control dogs. Single-layer slice images. Scale bar indicates 20
m. C, D) Representative fluorescent images and statistical analysis results of myelin (fluomyelin; green)
and DAPI (blue) staining of canine brain white matter sections derived from SARS-CoV-2-infected and
contact dogs at early and late dpi. Scale bar indicates 200 zm. E) Representative fluorescent images
of p-tau (red) staining of canine brain gray matter sections derived from SARS-CoV-2-infected and
contact dogs at early and late dpi. Scale bar indicates 200 pm. FH) Representative fluorescent
images (F) and statistical analysis results (G, H of NeuN (a marker of neuron; green) staining of
canine brain gray matter sections derived from SARS-CoV-2-infected and contact dogs at early (G
and late (H) infection. Scale bar indicates 200 um. Statistical significance was determined using a
1-way analysis of variance. Data are presented as mean +SEM. NS, not significant.
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