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Outline
○ Efficacy of RBD nAb in vivo in Syrian hamsters shows promise for 

human studies
○ Syrian hamsters as a model for studying respiratory diseases in 

humans
○ Small animal model ACE2 sequences showed varied relationships
○ Comparison of ACE2 sequences in humans vs. small animal 

models
○ SARS-CoV-2 Antibody Neutralizing Potencies 
○ Future neutralizing antibody work using small animal models



Neutralizing antibodies to the cause of SARS-CoV-2 
can help guide vaccine design

● Enrolled recovered SARS-CoV-2 patients 
(Rogers et al, 2020)

● Isolated potent neutralizing antibodies 
(nAbs) 
○ Two epitopes on the RBD and non-RBD 

epitopes on the spike protein
● Found an nAb to SARS-CoV-2 and 

demonstrated its efficacy in small 
animals
○ Likely useful in medical interventions in 

humans Mechanism of neutralizing antibodies (Iwasaki 
and Yang, 2020)



Efficacy of RBD nAb in vivo in Syrian hamsters 
shows promise for human studies

● The most potent Abs target the RBD-A epitope, which overlaps 
with the ACE2 binding site (Rogers et al, 2020)

● RBD-A nAbs were able to compete with ACE2
● Vaccine development should focus on the RBD, as there are 

strong nAb responses visible (Rogers et al, 2020)
● Multiple small animal model studies on SARS-CoV-2 found 

promising nAbs



How similar are the ACE2 receptors for SARS-CoV-2 
within small-animal models compared to humans with 
reference to neutralizing antibody activity?

● Small animal models used for 
biomedical research to test therapies 
○ Done prior to human clinical trials 

● Most commonly used small animal 
models:
○ Syrian hamsters, mice, rats, guinea 

pigs, monkeys, rabbits, ferrets 

Syrian hamster in the lab (Cohen, 2020)



Syrian hamsters as a model for studying diseases in 
humans
● Our species have similar immune 

responses to infectious pathogens
● This makes them ideal for studying

○ Pathogenesis of parasitic, viral, and 
bacterial infections

○ The efficacy and interactions of 
medications and vaccines

● Comparing our ACE2 sequences is aimed 
at examining this similarity

Syrian hamsters as a model... (Maio et al. 2019)

Female S. hamster named Vince (Jennison, 2006)



Small animal model ACE2 sequences showed 
varied relationships

 



Visualization of Human Critical Residues was 
Made Using iCn3D Viewer

Here the human ACE2 is in pink and the 
SARS-CoV-2 spike protein in blue.

This was done by selecting the following 
residues & displaying them in the ball and 
stick style with atom colouring.
○ K31
○ E35
○ D38
○ M82
○ K353



ACE2 percent sequence similarities show wide 
range of similarity to Syrian hamsters

● Most commonly used small animal models show close similarity 
● Humans and rhesus monkeys are the most similar sequences



Comparison of ACE2 critical residues



Comparison of ACE2 sequences in humans vs. 
small animal models



Comparison of ACE2 sequences in humans vs. 
small animal models



Comparison of ACE2 sequences in humans vs. 
small animal models



Comparison of ACE2 sequences in humans vs. 
small animal models



Identifying key epitope regions within 
SARS-CoV-2
● SARS-CoV genome shares an 80% homology 

with SARS-CoV-2 (Grifoni et al., 2020)
○ Uses known antibody libraries and/or 

patient samples to select antibodies  
● Most neutralizing antibodies target the RBD-A 

○ competes with RBD of SARS-CoV-2 
○ VHs may have an advantage for treatment 

of respiratory virus infections

 

https://www.sciencedirect.com/science/article/pii/S009286742031148X#bib20


SARS-CoV-2 Antibody Neutralizing Potencies 
● Anti-RBD antibodies are mainly found 

in the V-gene family
○ Found enriched use of VH3-53 or 

VH3-66. VH3-53 and VH3-66 V-genes 
are closely related (Cao et al., 2020)

● Maintains similarities with human germline 
V-genes
○ VH-Fc ab8 shows complete neutralization  

at 36 mg/kg dosage in the lungs  
(Li et al., 2020)

○ STE90-C11 is tolerant to known RBD mutants

Antibody binding to SARS-CoV-2 RBD
 (Li et al. 2020) 

https://www.biorxiv.org/content/10.1101/2020.12.03.409318v1.full#ref-13


Further Research Questions 
● Can further clinical trials be held using small animal models 

transduced with human ACE2 receptors?
● Should we rely on the prophylactic efficacy of the V-gene 

antibodies to treat at risk populations?
● Are small animals good models for human immune responses 

to SARS-CoV-2?
○ dosage
○ Respiratory response



Future neutralizing antibody work using 
small animal models 
● Identify different neutralizing antibody regions that obtained promising 

results in SARS-CoV-2 studies
○ Rogers et al indicates vaccine development should focus on the RBD

● Compare common antibody regions in small animal models to 
observe similarities

● Potential studies could identify which small animal models work most 
efficiently for vaccine development



Summary
○ Efficacy of RBD nAb in vivo in Syrian hamsters shows promise for 

human studies
○ Syrian hamsters as a model for studying respiratory diseases in 

humans
○ Small animal model ACE2 sequences showed varied relationships
○ Comparison of ACE2 sequences in humans vs. small animal 

models
○ SARS-CoV-2 Antibody Neutralizing Potencies 
○ Future neutralizing antibody work using small animal models
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