
 

 

Supplemental Figure 1. Change in weight, temperature and hemoglobin in the animals through 

the duration of the study. Animals received 1 (blue) or 2 (red) doses of INO-4800 or were 

unvaccinated (control - black). Percentage change in body weights (A), temperature (B) and (C) 

haemoglobin counts of individual animals were recorded and plotted at the indicated time points 

pre- and post-challenge. Lines represent mean (A) and geometric mean (B&C) value for each 

group. 

  



 

Supplemental Figure 2. Cellular immune responses in rhesus macaques vaccinated with INO-

4800. SARS-CoV-2 Spike-specific interferon gamma (IFNɣ) secretion from PBMCs was measured 

in rhesus macaques that received 1 or 2 doses of INO-4800 or were unvaccinated (Control) pre- 

(A) and post-challenge (B). PBMCs were stimulated with 5 separate peptide pools spanning the 

spike protein and SFU frequencies measured in response to each pool summed. Lines represent 

the means.  

  



 

Supplemental Figure 3. Upper respiratory tract subgenomic viral loads detected by RT-qPCR 

following challenge with SARS-CoV-2. Animals received 1 (blue) or 2 (red) doses of INO-4800 or 

were unvaccinated (control - black). Viral load plotted as Log10 cDNA copies mL-1 for each animal 

in throat swabs (A-C) and nasal swabs (D-F). (A&D) Lines represent group geometric means with 

95% CI. Area under the curve (AUC) of viral loads for B) throat swabs and E) nasal swabs for each 

experimental group. Peak viral loads measured in each animal during the challenge period for C) 

throat swabs and F) nasal swabs. LLOQ (4.11 log copies mL-1) and LLOD (3.06 log copies mL-1). 

Positive samples detected below the LLOQ were assigned the value of 3.81 log copies mL-1. 

 



 

Supplemental Figure 4. Humoral correlates of protection in throat and nasal compartments. 

(A-D) Correlation of throat viral load Log10 cDNA copies mL-1 at day 1 (A,B) and day 3 (C,D) post 

SARS-CoV-2 challenge with microneutralization titers (A,C) and RBD IgG binding endpoint titers 

(B,D). (E-H) Same analysis for nasal viral loads. P and R values provided for two-sided non-

parametric Spearman rank-correlation analyses. Control animals – red filled circles, INO-4800 X1 

– green filled circles and INO-4800 X2 – blue filled circles. 



 

 

 

Supplemental Figure 5. Viral RNA in animal tissue post challenge. Animals received 1 (blue) or 

2 (red) doses of INO-4800 or were unvaccinated (control - black). SARS-CoV-2 viral loads were 

measured for individual animals in tissue samples collected at necropsy (6-8 DPC). Bars represent 

group median with 95% CI. Positive tissue samples detected below the limit of quantification 

(LoQ) of 4.76 log  copies/ml were assigned the value of 5 copies µL-1, this equates to  4.46 log 

copies g-1, whilst undetected samples were assigned the value of < 2.3 copies µl-1, equivalent to 

the assay’s lower limit of detection (LoD) which equates to 4.76 log copies g-1.  

 

  



 

 

Supplemental Figure 6. Representative histopathology (H&E stain) and presence of SARS-CoV-2 

viral RNA (ISH RNAScope stain) in animals vaccinated with 1 dose (top), 2 doses (middle) or 

unvaccinated (bottom). Animals vaccinated with 1 dose showed multifocal minimal to mild 

alveolar and interstitial pneumonia (*), with higher severity in animal 10A. The remaining animals 

from group 1 show minimal/mild inflammatory infiltrates (*). Mild perivascular cuffing was also 

observed (arrowheads) and viral RNA was shown by ISH within the lesions (arrows), abundantly 

in animal 10A, and in small amounts in animals 30A, 24A, 21A and 38A (arrows). Animals 

vaccinated with 2 doses showed multifocal minimal to mild alveolar and interstitial pneumonia 

(*) together with minimal perivascular cuffing (arrowheads). Small quantities of viral RNA were 

observed by ISH within the lesions from animals 9A, 45A, 33A and 13A (arrows). Unvaccinated 

animals showed moderate multifocal alveolar and interstitial pneumonia (*), with presence of 

abundant viral RNA within the lesions from all animals (arrows). 

 

  



 

 

Supplemental Figure 7. Representative example of pulmonary abnormalities identified on 

images constructed from CT scans. Images represent animals that did not receive a vaccination 

(control): 8A [A], 25A [B], 28A [C], 14A {D], 50A [E]; animals that received a single dose of INO-

4800 vaccine: 10A [F], 21A [G], 38A [H]; animals that received 2 doses of INO-4800  vaccine: 21A 

[I], 33A [J].  Green arrows indicate areas of ground glass opacification, yellow arrows indicate 

areas of consolidation. Images from macaques that did not have abnormal features are not 

shown. 

  



 


