Fig. 1. Virus shedding and virus detection in organs of SARS-CoV-2
inoculated cynomolgus macaques. Viral RNA was detected in nasal (A)
and throat (B) swabs and tissues (C) of SARS-CoV-2 infected animals by
RT-gPCR. Samples from four animals (days 1-4) or two animals (days >4)
per group were tested. The error bars represent the standard error of the
mean. Virus was detected in tissues from two young, and two aged animals
onday 4 by RT-gPCR.* = infectious virus was isolated.
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Fig. 2. Characteristic pathological changes and virus antigen expression in the lungs of SARS-
CoV-2-inoculated cynomolgus macaques. (A) Two foci of pulmonary consolidation in the left lower
lung lobe (arrowheads). (B) Area of pneumonia (HE, bar indicates 0.5 cm). (C) Edema fluid in alveolar
lumina (HE, bar indicates 25 pm). (D) Neutrophils, as well as erythrocytes, fibrin, and cell debris, in
an alveolar lumen flooded by edema fluid (HE, bar indicates 10 pm). (E) Mononuclear cells, either
type Il pneumocytes or alveolar macrophages, in an alveolar lumen flooded by edema fluid (HE, bar
indicates 10 pm). (F) Syncytium in an alveolar lumen (HE, 100X objective). Inset: Syncytium
expresses keratin, indicating epithelial cell origin (IHC for pankeratin AE1/AE3, bar indicates 10 pm).
(G) SARS-CoV-2 antigen expression is colocalized with areas of diffuse alveolar damage (IHC for
SARS-CoV-nucleocapsid, bar indicates 50 pm). (H) Type | (flat) and type Il (cuboidal) pneumocytes
in affected lung tissue express SARS-CoV-2 antigen (IHC for SARS-CoV-nucleocapsid, bar indicates
25 pm). () Ciliated columnar epithelial cells of respiratory mucosa in nasal cavity express SARS-
CoV-2 antigen (IHC for SARS-CoV-nucleocapsid, bar indicates 25 pm).
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Fig. 3. Virus shedding and virus detection in organs of MERS-
CoV inoculated cynomolgus macaques. Viral RNA was detected
in nasal (A) and throat (B) swabs and tissues (C) of MERS-CoV
infected animals by RT-qPCR. Samples from four animals per
group were tested. The error bars represent the standard error of
the mean. Virus was detected in tissues on day 4 by RT-gPCR.
Histopathological changes (D; left picture) with hypertrophic and
hyperplastic type Il pneumocytes in the alveolar septa and
increased numbers of alveolar macrophages in the alveolar
lumina and virus antigen expression (right picture) in type |l
pneumocytes, bar indicates 50 pm.
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Table 1. Comparative pathogenesis of SARS-CoV-2, MERS-CoV, and SARS-CoV infections in cynomolgus macaques.

Virus Age No.

Clinical

Maximum

Maximum Viral titer  Virus in extra- Pulmonary lesions at 4 days post inoculation Reference
category signs excretion excretion in lung® respiratory % Hyaline Alveolar  Leukocyte Cell type
from throat®  from nose® tissues affected lung membranes  edema infiltration tropism
SARS- Young 4 No 10e3.5 10e4.2 10e6.5 No 0-5 No No Yes Type &Il  (10-12)
CoV TCID50eq TCID50eq TCID50eq pneumo-
cytes
SARS- Aged 4 Yes 10e3.0 10e3.0 10e6.2 Kidney 0-60 Yes Yes s Type &1l  (10-12)
CoV TCID50eq TCID50eq TCID50eq pneumo-
cytes
MERS- Young 4 No 10e5.3 10e4.3 10e4.4 Spleen 0-5 No Yes s Type I This manu-
CoV TCID50eq TCID50eq TCID50eq (small pneumo- script
amount) cytes
SARS- Young 2 No 10el.8 10e2.4 10e4.0 Ileum, colon, 0-10 Yes Yes s Type [ & II  This manu-
CoV-2 TCID50eq TCID50eq TCID50eq  tonsil pneumo- script
cytes
SARS- Aged 2 No 10e2.9 10e3.7 10e3.1 Ileum, colon, 0-5 No No Type [ & II  This manu-
CoV-2 TCID50eq TCID50eq TCID50eq  tonsil pneumo- script
cytes
* TCID50eq per mL

® TCID50eq per gram tissue
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