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SUPPLEMENTARY FIGURES AND TABLES 

 
Supplementary Figure 1. Administration of inhaled, nebulized mAb in uninfected macaques. Qualitative 
measures of mAb concentrations as a function of time in fluids of macaques receiving nebulized mAbs.  
Concentrations of CoVIC-96 (left 4 panels) and ART720/AR703 (center 4 panels) in BAL, NAS, OAS, and 
blood plasma were quantified from clarified samples from each animal in the group (n=2) collected 0, 6, 
24, 48, 72 and 96 hours post-treatment using antigen-specific quantitative ELISA. The colors blue and 
orange indicate samples from the two different animals in each group. ELISA assays were repeated at least 
twice with closely similar results. The right hand panel shows an SDS-PAGE gel stained with Novex 
SimplyBlue colloidal stain, showing anti-SARS-CoV-2 mAb combination standard loaded onto the gel (lanes 
1-5 at 2, 1, 0.5, 0.25, and 0.125 µg) and BAL samples from macaques given the mAb combination at a dose 
of 37.5 mg/kg. Animal 38399, 0 h after aerosol delivery (lane 6) and 6 h after delivery (lane 7). Animal 
39002, 0 h after aerosol delivery (lane 8) and 6 h after delivery (lane 9). Stained gels were repeated twice 
with similar results. 
 

 
Supplementary Figure 2. Detection of inhaled, nebulized mAbs in NAS, OAS and blood plasma. 
Qualitative measures of control anti-RSV and anti-SARS-CoV-2 ART720/AR703 mAbs in NAS, OAS, and 
blood plasma were determined from clarified samples from each animal in the group (n=4 animals/group) 
collected at 0, 1, 3, 5, and 7 dpi using antigen specific quantitative ELISA. Graphs are labeled at the top by 
sample type tested. Individual data points for each animal within each group are shown as the mean and 
SEM for each group. The key for colors and symbols is provided below the graphs. 
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Supplementary Figure 3. Inhaled aerosolized Anti-SARS-CoV-2 mAb treatment blocks SARS-CoV-2 
replication in respiratory tissues. RNA was extracted from respiratory tract tissues and viral RNA levels 
were determined by qRT-PCR using SARS-CoV-2-specific primers and probes. Individual data points are 
shown for each animal within each group (n=4 animals per group) and the mean and SEM for each group 
is indicated. The identity of each bar is indicated by a key, shown next to the graph. 
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Supplementary Figure 4. Lung pathology scoring system. Slides containing section(s) of lung were 
scanned at 40x with an Aperio AT2 Leica Biosystems microscope slide scanner. A semiquantitative, 
scoring system was developed by assessing the interstitial cellularity of the alveolar septa. An initial 
score reflecting the most severely affected area was assigned to each lung lobe evaluated and illustrated 
in the photomicrographs. The scoring system was as follows: 0 = Normal cellularity; 1 = 1-2 cells thick; 2 
= 2-4 cells thick; 3 = 4-6 cells thick; and 4 = > 6 cells thick or necrohemorrhagic lesions (Van Rompay et al. 
20221). The percentage of the tissue exhibiting any degree of increased cellularity and inflammation was 
estimated. Final scores for each lung lobe were obtained by multiplying the initial scores by the 
percentage of the tissue sections affected. If the percentage of the lung affected was less than 10%, a 
final score of 0 was assigned. An average score for each animal was calculated by combining the final 
scores of all lung lobes divided by the number of slides evaluated. Scale bar = 50 µm for all pictures.  
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Supplementary Figure 5. Examples of types of lung pathology. Lung tissue sections were stained with 
hematoxylin and eosin (H&E). a) Prominent type-II pneumocyte hyperplasia, syncytia formation and 
alveoli filled with macrophages and neutrophils. Scale bar = 50 µm. b) Diffuse type-II pneumocyte 
hyperplasia and alveoli filled with neutrophils and macrophages admixed with protein-rich edema fluid. 
Scale bar = 100 µm. c) Bronchus-associated lymphoid hyperplasia with lymphofollicular formation. 
Bronchial lumen contains macrophages and neutrophils admixed with protein-rich fluid. Scale bar = 500 
µm. d) Necrotizing hemorrhagic, fibrinous interstitial pneumonia with septal necrosis, and alveoli filled 
with dense mats of fibrin, hemorrhage and edema fluid. Scale bar = 100 µm. e) Bronchiole lined by 
attenuated epithelium with ciliary loss. Scale bar = 50µm. f) Intrapulmonary vessel exhibiting endothelial 
hypertrophy, rounding up of endothelial cells and disruption of endothelium with infiltrating leukocytes. 
Scale bar = 50 µm. g) Bronchus lined by hyperplastic epithelium with lymphocytic infiltration. Scale bar = 
100 µm. h) Intrapulmonary artery with fibrinoid necrosis of vascular wall with severe hemorrhage and 
necrosis of surrounding tissue. Scale bar = 50 µm.  
 

a. b.

c. d.

e. f.

g. h.
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Supplementary Figure 6. Examples of upper airway and tracheal pathology. Tissue sections were 
stained with H&E. a) Nasal mucosa tissues with lymphocytic infiltration of epithelium, multifocal ciliary 
loss, moderate plasmacytic and lymphocytic inflammation in the lamina propria. Scale bar = 200 µm. b) 
Nasal mucosa with erosion and ulceration, luminal hemorrhage, luminal neutrophilic exudate. Scale bar 
= 500 µm. c) Trachea epithelial erosion and mixed inflammatory infiltrate (lymphocytes, plasma cells and 
macrophages) in the lamina propria. Scale bar = 100 µm. d) Trachea epithelial denudation with proprial 
hemorrhage, congestion and edema. Scale bar = 100 µm.  
  

a. b.

c. d.
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Supplementary Figure 7. Effect of Inhaled Aerosolized Anti-SARS-CoV-2 mAb Treatment on SARS-CoV-2 
Evolution. (A) Viral RNA was isolated from the challenge stock, followed by an amplicon-based sequencing 
approach, high-depth Illumina sequencing and alignment to the reference sequence. The graph displays 
the fraction of non-reference bases detected at each genomic position. The dotted red line denotes 5% 
of total reads. A total of two nucleotide positions were detected with mutations in >5% of reads, which 
are labeled with the nucleotide and predicted amino acid changes. (B) Viral RNA was isolated from nasal 
turbinates and trachea tissues, followed by amplicon-based sequencing. The box plot summarizes the 
total number of nucleotide mutations detected in each sample, categorized by the frequency of each 
mutation. Very few medium frequency or dominant mutations were detected, with no significant 
differences between cohorts. The majority of samples contained low-frequency mutations. Key on the 
right shows a unique color that was assigned to each animal. 
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Supplementary Table 1. Deep Sequence Analysis of SARS-CoV-2 Delta in Nasal Turbinates and Trachea 
from Control mAb Pre-exposure Treatment Group 
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Supplementary Table 2. Deep Sequence Analysis of SARS-CoV-2 Delta in Nasal Turbinates and Trachea 
from AR-701 mAb Pre-exposure Treatment Group 
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Supplementary Table 3. Deep Sequence Analysis of SARS-CoV-2 Delta in Nasal Turbinates and Trachea 
from Control mAb Post-exposure Treatment Group 
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Supplementary Table 4. Deep Sequence Analysis of SARS-CoV-2 Delta in Nasal Turbinates and Trachea 
from AR-701 mAb Post-exposure Treatment Group 

 
 
Supplementary Table 5. Deep Sequence Analysis of SARS-CoV-2 Delta in Nasal Turbinates and Trachea 
from AR-701 mAb Pre/Post-exposure Treatment Group 
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Supplementary Table 6. ANOVA Dunnett’s One-Sided Multiple Comparisons Statistical Analysis of Lung 
Pathology 
 

Treatment Group Mean Difference 95% CI of 
Difference 

Adjusted P Value Significance Difference 
Among Means (P<0.05) 

Controls (n=8) vs. SARS-
CoV-2 Pre-exposure (n=4) 

7.988 2.269 to 13.71 0.0059 Yes 

Controls (n=8) vs. SARS-
CoV-2 Post-exposure 
(n=4) 

7.125 1.406 to 12.84 0.0135 Yes 

Controls (n=8) vs. SARS-
CoV-2 Pre/Post- exposure 
(n=4) 

7.063 1.344 to 12.78 0.143 No 

 
Supplementary Table 7. Area Under the Curve (AUC) Tukey One-Way ANOVA Statistical Analysis of 
Cytokines in BAL samples 
 

 Controls 
(n=8) 

SARS-CoV-2  
Pre-Exposure (n=4) 

SARS-CoV-2 Pre/Post-
Exposure (n=4) 

SARS-CoV-2  
Post-Exposure (n=4) 

 Mean SEM Mean SEM P Mean SEM P Mean SEM P 
CCL2 2095.3 254.7 852.7 246.6 0.088 683.2 130.1 0.048 8891 1052.4 <0.0001 
CCL11 222.8 77.6 7.2 1.7 0.112 10.7 4.8 0.119 134.9 77.3 0.731 
CXCL8 283.6 100.2 29.3 12.6 0.131 9.3 3.8 0.097 343.6 65.7 0.935 
CXCL9 198.7 26.3 13.5 3.9 0.028 11.7 4.9 0.027 484.1 105.6 0.001 
CXCL10 70.3 9.4 27.64 6.5 0.593 22.4 3.5 0.506 414.9 93.9 <0.0001 
CXCL11 2300.2 439.8 179.9 33.0 0.010 107.5 14.8 0.008 860.8 686.7 0.091 
CXCL13 2684.7 516.3 268.8 46.0 0.027 255.6 33.5 0.265 2416.8 904.7 0.985 
G-CSF 848.8 135.3 267.8 46.2 0.008 396.0 36.5 0.040 331.4 92.8 0.018 
IL-1b 18.9 3.6 1.1 0.02 0.004 2.5 1.0 0.008 6.2 3.9 0.042 
IL-1RA 8731.8 2486.8 868.8 111.3 0.039 1545 133.3 0.062 2621 545.4 0.127 
IL-6 323.3 104.6 3.7 0.4 0.047 29.4 21.7 0.072 31.7 16.1 0.075 
IFN-a 155.2 38.8 0.7 0 0.029 0.7 0 0.029 73.5 57.6 0.346 

TNF-a 10.3 3.5 1.225 0 0.108 1.429 0.2 0.118 4.0 1.2 0.333 
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