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‘Objectives

to examine the virologic mechanisms that underpin
the impressive genetic diversity of this virus

To explore the pathophysiology of changes in
pathogenicity in human and avian hosts

To discuss the molecular epidemiology of recent HPAI
outbreaks worldwide.



Influenza

* segmented, negative-sense RNA viruses of the
Orthomyxoviridae family

* Three Types: A, B, C

* Influenza A with epidemic
and pandemic potential

* Most important hosts:
humans, pigs, birds

By Cybercobra at English Wikipedia, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid
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Pathogenic Determinants

Hemagglutinin - glycoprotein responsible for binding
to sialic acid receptors in hosts, 18 types

Neuraminidase - glycoprotein responsible for cleaving
hemagglutinin from sialic acid to enable new viral
particles to infect other cells, 11 types

Immunity to infection is intimately tied to
neutralizing antibodies against these ligands
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6 Each year’s flu vaccine contains three flu strains -
two A strains and one B strain - that can change from year to year.

After your body prodi
against the three flu strains in the vaccine.

Antibody

o If you are exposed to any of the three flu strains during
the flu season, the antibodies will latch onto the virus’s
HA antigens, preventing the flu virus from attaching to
healthy cells and infecting them.

o Influenza virus genes, made of RNA,
are more prone to mutations than
genes made of DNA.
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Viral RNA Mutation
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e If the HA antigen changes shape, antibodies that
normally would match up to it no longer can, allowing
the newly mutated virus to infect the body’s cells.

This type of genetic mutation is called “ANTIGENIC DRIFT.”

The genetic change that enables a flu strain to jump from
one animal species to another, including humans, is called “ANTIGENIC SHIFT.”
Antigenic shift can happen in three ways:
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Avian Virus Human Virus

SA-a2,3-Gal

Avian/Human
Reassortment Virus

http://homepage.usask.ca/~vim458/virology/studpages2009/HiN1/epidemiology.html
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Avian influenza

Typically circulate as low pathogenicity variants

Occasionally mutate and become highly pathogenic
strains which cause massive death (“avian ebola”)

Hs (1%t in 1997) and H7 strains have show ability to
jump from bird to human host with high mortality,
but human to human transmission potential remains
low; other H types have been sporadically implicated



a HS5 avian receptor preference b H5mut human receptor ¢ AHHZ7 dual receptor binding d AHH7mut dual receptor binding

preference
Glycosylated Deglycosylated

Nature Reviews | Microbiology



Emergence and distribution of avian influenza viruses in China.
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Transmission to Humans
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Hong Kong poultry markets

chicken infected

H5N1 Hong Kong (1997)
avian virus

human being

18 people infected
6 deaths

http://people.scs.carleton.ca/~soma/biosec/readings/influenza/influenza-figs_files/Fulllmage_2003431471.jpg
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HS5N1

Nose
Mouth

Lungs 34 Trachea

Easily spread Spreads slowly
Rarely fatal Often fatal



20XX

H1N1 H2N2 H3N2 H1N1 H1N1 H5N17?
(Spanish flu) (Asian fiu) (Hong Kong flu) (Russian flu)

Direct adaptation: Reassortment Reassortment Re-emergence Reassortment Direct adaptation
mutation of or
(bird) (bird-human) (bird~human) H1N1 strain (bird—pig—human) reassortment?
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‘Take home points

Influenza is genetically diverse and can mutate into
new strains by spontaneous mutations or reassortment

Avian and Human influenza strains have specific
propensities for sialic acid residues which affects
efficiency of transmission and pathogenicity

HPAI Avian Influenza in humans skips traditional
mixing vessels (pigs) and are highly pathogenic due to
propensity for lower respiratory sialic acid residues






