
Hemagglutinin (HA) and Neuraminidase (NA) [1, 2, 3]  
 
HA and NA are two glycoproteins found on the surface of influenza viruses. They play crucial roles in 
the virus life cycle, facilitating attachment to host cells and release of new viruses. [4, 5, 6, 7]  
 
Functions: [8, 9, 10]  

• HA: Binds the virus to sialic acid receptors on host cell membranes, initiating infection. [5, 11]  
• NA: Cleaves sialic acid receptors, allowing the virus to detach from infected cells and release 

new viruses. [5, 12, 13]  

Role in Infection: [14]  

1. Attachment: HA binds to sialic acid receptors on the host cell surface. [7, 15, 16, 17]  
2. Entry: The virus enters the host cell through fusion or endocytosis. [18]  
3. Replication: The virus replicates inside the host cell. [19, 20]  
4. Release: NA cleaves sialic acid receptors, allowing the newly produced viruses to detach from 

the host cell and infect new ones. [15, 21]  

Importance in Antiviral Therapy: [22]  
 
HA and NA are important targets for antiviral drugs. Neuraminidase inhibitors (NAIs), such as 
oseltamivir (Tamiflu), prevent NA from cleaving sialic acid receptors, blocking virus release and 
inhibiting infection. [23, 24, 25, 26, 27, 28]  
 
Additional Notes: [29, 30, 31]  

• HA and NA are also found in other viruses, such as paramyxoviruses. [29, 30, 31]  
• The subtypes of HA and NA determine the host specificity and virulence of influenza viruses. [7, 

32]  
• Mutations in HA and NA can lead to changes in virus infectivity and resistance to antiviral drugs. 

[33, 34]  

Conclusion: [35]  
 
Hemagglutinin (HA) and neuraminidase (NA) are essential viral glycoproteins that play critical roles in 
influenza virus infection. They facilitate attachment to host cells, entry, and release of new viruses. 
Understanding their functions and interactions is crucial for developing effective antiviral therapies and 
vaccines. [16, 36, 37, 38, 39, 40, 41, 42, 43]  
 

Generative AI is experimental. 
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