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The Potential Role of ATN-161 as an Integrin α5β1 Inhibitor in Preventing Common Viral Infections

• Integrins are transmembrane proteins which mediate many cellular 

signaling processes such as immunological function, extracellular matrix 

composition, cell adhesion, and apoptosis [1].

• RGD-Integrins, or integrins which bind peptides containing the sequence 

Arginine-Glycine-Aspartate, have been shown to be implicated in the 

adhesion or internalization of many viruses [1].

• α5β1 integrins, which are of the RGD-integrin class, play a role in the 

pathogenesis of the human adenovirus type 2 [2, 3], Epstein-Barr Virus 

(EBV) [4], Human Immunodeficiency Virus (HIV-1) [5], Foot-and-Mouth 

Disease Virus (FMDV) [6], Ebola Virus [7], Porcine Hemagglutinating 

Encephalomyelitis Virus (PHEV) [8, 9], and also the Severe Acute 

Respiratory Syndrome-Coronavirus 2 (SARS-CoV-2) [10, 11].

• ATN-161 is a pentapeptide that acts a noncompetitive inhibitor of the 

α5β1 integrin complex and was shown to be an effective anti-tumor agent 

in a 2006 phase I clinical trial [12]. 

• ATN-161 is capable of blocking integrin-dependent signaling, making it 

an attractive potential therapeutic for the prevention and treatment of 

α5β1 - mediated viral infections.
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• RGD-integrins play a role in the mechanism of pathogenesis of both viruses 

and bacteria [1-11, 13].

• Viral attachment and/or entry is mediated by integrin α5β1 in several viruses 

including the Human Adenovirus 2, Epstein-Barr Virus, Human 

Immunodeficiency Virus 1 Tat protein, Foot-and-Mouth Disease Virus, Ebola 

Virus, Porcine Hemagglutinating Encephalomyelitis Virus, and SARS-CoV-2. 

• To our best knowledge, viral infections will lead to changes in the expression of 

integrin α5 and/or integrin β1 within their host cells, making ATN-161 an even 

more appealing therapeutic target [8, 9, 11].

• Overall, ATN-161 has the potential to clinically minimize and even prevent α5β1 

- mediated infection processes, including SARS-CoV-2. 

• Although integrins serves a diverse array of functions, integrin-targeted 

medications have been FDA approved. For example, natalizumab is an integrin 

α4β1 antagonist alleviating multiple sclerosis and Crohn’s disease symptoms 

and tirofiban is an αIIbβ3 integrin antagonist for treating acute coronary 

syndrome [14].

• Given that ATN-161 has already undergone clinical trials and has an 

established safety profile, future in-vivo experiments may rapidly promote ATN-

161 to clinical trials for the prevention and treatment of α5β1 - mediated 

viruses. 

• ATN-161 has been shown to be a well-tolerated anti-tumorigenic acting in a U-

shaped dose response in a Phase I clinical trial in renal cell carcinomas and 

gliomas [12].

• ATN-161 is capable of acting as a noncompetitive inhibitor of integrin α5β1 

with a strong potential to prevent and minimize viral infection within the 

Coronaviridae family [9, 11]. 

• ATN-161 appears to decrease integrin α5 and/or β1 subunits, therefore 

directly targeting viral entry and/or attachment [9, 11]. 

• Interestingly, many viruses, including the PHEV and SARS-CoV-2, upregulate 

their expression of alpha α5 and/or β1 integrins, allowing for targeted antiviral 

therapy [9, 11]. 

• PHEV-infected and SARS-CoV-2 infected mice each showed decreased viral 

load and histological improvement when treated with ATN-161 [8, 9, 10, 11].

• Treatment of ATN-161 may represent a potential therapeutic approach against 

SARS-CoV-2.

Could ATN-161, an integrin α5β1 inhibitor, act as an effective 

antiviral therapeutic?

Research Question

Figure 4: Integrin Structure. ATN-161 binds the N-terminus of the α5 region. 

• A total of 14 papers were selected from PubMed and Google Scholar using the 

search terms “ATN-161”, “ATN-161 virus”, and “integrin a5b1 virus”.

• Inclusion criteria were studies which examined ATN-161 itself or other integrin 

α5β1 inhibitors and their effect on viral infection. Reviews as well as studies 

analyzing integrin complexes besides α5β1 (e.g., αVβ3) were excluded. 

Methods

ECM

ATN-161 on PHEV:

• Integrin α5β1 expression and 

protein are increased upon 

PHEV infection.

Table 1: Role of integrin α5β1 with regards to different viruses.

ICM

ATN-161 on HPEV:

• Treatment with ATN-161 

lowered integrin α5β1 

expression and protein levels.

ATN-161 on HPEV:

• ATN-161 reduced viral 

expression in PHEV-

infected mice.

ATN-161 on SARS-CoV-2:

• Integrin α5β1 expression is 

increased upon SARS-CoV-2 

infection.

ATN-161 on SARS-CoV-2:

• ATN-161 reduces viral load 

in mice responders 

Figure 1: Structure of ATN-161 

βα

Figure 2: Results of ATN-161 treatment in PHEV. Integrin α5β1 expression levels in PHEV-infected mice

brain tissue, after ATN-161 treatment, and viral expression in PHEV-infected mice treated with ATN-161.

Figure 3: Results of ATN-161 treatment in SARS-CoV-2. Integrin α5β1 expression levels in infected

mice, treated mice, and viral expression in SARS-CoV-2 infected mice treated with ATN-161.
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