ISSN: 2329-891X
Journal of

Tropical Diseases &
Public Health

OPEN @ ACCESS Freely available online

Opinion Article

Exploring the Role of Hemagglutinins and Neuraminidases in Influenza Virus

Replication

Chiao Yiting

Department of Life Science and Technology, Shanghai Tech University, Shanghai, China

DESCRIPTION

Influenza viruses, commonly referred to as the flu, are a group of
viruses that cause acute respiratory infection. The flu virus is
spread mainly through contact with respiratory droplets when an
infected person talks, coughs or sneezes. Influenza viruses are
seasonal and can cause severe illness and even death in some
cases. Vaccines have been developed over the years to help
control the spread of influenza and reduce its impact on human
health. Designing an effective influenza vaccine requires a
thorough understanding of the two key proteins present in the
virus: Hemagglutinins (HA) and Neuraminidases (NA). In this
section, we will discuss the usefulness of hemagglutinins and
neuraminidases in designing an effective influenza virus vaccine.

Hemagglutinins are the surface proteins found on the outside of
influenza A virus that enable them to enter host cells by binding
to sialic acid on cell surfaces. Hemagglutinins come in various
forms known as subtypes which enable these surface proteins to
bind to different sialic acids found on different cell surfaces.
Studying hemagglutinins is important for developing an effective
influenza virus vaccine since it allows researchers to understand
which subtypes of HA are most prevalent in a given population.
By understanding this information, researchers can design
vaccines containing those specific subtypes which will be more
effective at preventing future flu outbreaks in that population.

Neuraminidases are also surface proteins found on the outside
of influenza A virus that facilitate viral entry by cleaving sialic
acid from host cells' surfaces allowing newly created viruses to
exit the cell and spread infection further. Vaccines designed with
specific NA subtypes can be tailored for different populations
since each NA subtype binds differently to sialic acid molecules
found on different hosts' cells surfaces. As such, it is essential for
researchers to study which NA subtypes exist within a given
population when designing an effective influenza virus vaccine.

influenza vaccine, it is critical to
understand the structure and function of Hemagglutinins (HAs)
and Neuraminidases (NA). HAs are surface proteins found in
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the influenza virus that allow the virus to enter healthy cells and
cause infection. They act as “keys” that can fit into different
receptor sites on host cells, allowing the virus to bind to specific
receptors on these cells. NAs are also surface proteins that are
essential for the spread of the virus from one cell to another.
These damage activities are present in proteins which allow
them to break down glycans, or sugar molecules, on the cell
membrane so that viruses can infect multiple cells.

HAs are divided into two subtypes H1 and H3. The most
common HA subtype responsible for seasonal human flu
epidemics is HINI, while H3NZ is
circulating strain. Each HA subtype has its own specific receptor

another important
binding site which can be targeted by a vaccine. For example,
when a vaccine targets HINI, it induces antibodies against only
this particular HA subtype; this leads to immunity against strains
with similar receptors. Similarly, there are two NA subtypes
found in humans N1 and N2. Vaccines designed for these
viruses induce antibodies that target only those NA receptors
present in a particular strain of the virus, thereby providing
protection from infection.

The usefulness of hemagglutinins and neuraminidases in
designing an influenza virus vaccine lies in their ability to target
specific receptor sites on host cells. By targeting these sites with
precise accuracy, vaccines can effectively prevent infection by a
wide range of influenza strains while minimizing side effects
caused by excessively wide prevention. The use of hemagglutinins
and neuraminidases has been instrumental to the development
of a successful influenza virus vaccine. Hemagglutinins are
proteins on the surface of the virus, which attach to cell receptors
on the host cells and facilitate its entry. Neuraminidase is an
enzyme that aids in the release of newly formed virions from an
infected cell, allowing for further spread of the virus. By
understanding how these molecules work, scientists are able to
develop more effective vaccine designs.

Hemagglutinins (HA) form spikes on the surface of influenza
viruses that enable infecting host cells. The structure and activity
of HA can be used to classify different types of influenza viruses.
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As such, it can be used as a target for developing effective
vaccines against influenza infection. Immunization with HA-
based vaccines allows for better control over transmission rate,
increasing our ability to limit or even prevent influenza
outbreaks.

Influenza viruses cause a range of respiratory illnesses, from mild
symptoms to severe conditions that can prove fatal. Vaccines
have been developed to protect against the different varieties of
the influenza virus and are used as a preventative measure
against infection. To design an effective influenza vaccine,
hemagglutinins and neuraminidases must be considered.
Hemagglutinins are glycoproteins on the surface of influenza

viruses which act as an adhesive between the viral particles and
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the host cells they infect. The precise structure of hemagglutinins
varies between different strains of influenza, making it difficult for
antibodies generated by vaccines to recognize them all.
Neuraminidases are also found on some strains of influenza
viruses and are responsible for releasing newly replicated viral
particles from infected cells. Designing an effective vaccine
requires that both hemagglutinins and neuraminidases be taken
into consideration in order to produce antibodies capable of
recognizing multiple strains of the virus and preventing
infection. Vaccines can be designed to target either one or
multiple hemagglutinins or neuraminidases depending on their
intended use. If a vaccine is being developed to protect against a
single strain, it can be designed to target only that strain's
hemagglutinin or neuraminidase.
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