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Influenza Viruses Belong to the
Orthomyxoviridae Family

R v P ) e i Influenza types A, B and C
AT

8y " “o#5  -Aand B are major human
s pathogens
% v# ( Negativesense segmented RNA

genome
-10-11 major proteins

i Two major surface proteins of A and
B viruses:
-Hemagglutinin (HA)
-Neuraminidase (NA)
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Influenza A Virus

Neuraminidase

M2 lon Channel

Identified by serotype of the two major surface proteins
HA (1-16)
NA (1-9)
l.e. H3N2, HIN1, H5N1




Diagram of influenza nomenclature

Neuraminidase

Hemagglutinin

A/Switzerland97152932013(H3N2)
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Virus Geographic Strain Year of Virus
type origin number isolation  subtype
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Evolution of HPAI %viruses has resulted in detection and characterization of

numerous genetic and antigenic variants

A Wild bird outbreaks ir2005(Qinghai Lake, China) led to widespread detection in Europe, the Middle East

and Africa
A USDA/USGS initiated wild bird surveillance in North America but n

A Endemicity in poultry established across China, Southeast Asia, Africa

A Clade2.3.4was weltestablished in China and Vietnam for at least ten years
A Caused hundreds of poultry outbreaks and numerous human infec
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Evolution of A/H1pdmO9

Gene Segments, Hosts,
and Years of Introduction

~1998 PB2, PA
PB2, PA g

~1968 Y - 1998 PB1

PB1 — —

~1918 HA. NP, NS
HA, NP, NS )

~1979 NA, M
NA, M ’

Triple
Reassortant

Classical
Swine

Eurasian
Swine

PB2
PB1
PA
HA
NP
NA

NS

2009 A(H1N1)




REASSORTANT EVENTS AMONG SWINE INFLUENZA VIRUSES (
NORTH AMERICA

1918 H1N1 evolves cH1NT Double Trlple huH1N1 rH2N3 H3N2
Spanish Flu Reassortant Reassortant huH1N2 H1N2
Pandemic H3N2 H3N2 rH1N1
cH1N1

huH1N1

huH1N2

Slide courtesy of Dr. Amy Vincent, NADC, USDA



Evolution of A/JH7N9
H5N] ————
HIN1——

HIN H3N2- H7N9
Spain Influenza Asia Hongkong Influenza Asian Influenza Mexican Influenza Novel H7N9
1918 1957 1968 1997 2004 2009 2013
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Influenza A reservoir
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46 HA subtypes

T~9 NA subtypes

Source:Chengjun Li,Ph.D,OIE,China



H /N9 Genetics study

HINZ2 viruses
from wild
birds or
chickens

H7N9 wild bird
virus,H4N9 ¢

4
e
virus, orH11N9 "beTEassore

duck virus

Source:Chengjun Li,Ph.D,OIE,China
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