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Avian Influenza virus: +%&

Hemmaglutinin (HA)

Matrix (M1)

e Neuraminidase (NA)

Polymerase complex (PA,PB1, PB2)

_____

Nucleoprotein (NP)
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M2 ion channel

Nuclear export protein (NEP)
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11 HL2lM avian influenza virus ?

HA amino acids of H5N6

1_
MEKIVLLLAVVSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGRL
CDLNGVKPLILKDCSVAGWLLGN
PMCDEFIRVPEWSYIVERANPANDLCYPGNLNDYEELKHLLSRINHFEKTLIIPKSSW
PNHETSGVSSACPYQGVPSFFR
NVVWLTKKNDAYPTIKMSYNNTNGEDLLILWGIHHSNNAAEQTNLYKNPTTYVSV
GTSTLNQRLVPKIATRSQVNGQQGR
MDFFWTILKPNDAIHFESNGNFIAPEYAYKIVKKGDSTIMKSEMEYGHCNTKCQTPI
GAINSSMPFHNIHPLTIGECPKY
VKSNKLVLATGLRNSPLRERRRKR/GLFGAIAGFIEGGWQGMVDGWYGYHHSNEQ
GSGYAADRESTQRAIDGVTNKVNSII
DKMNTQFEAVGREFNNLERRIENLNKKMEDGFLDVWTYNAELLVLMENERTLDFH
DSNVKNLYDKVRLQLRDNAKELGNG
CFEFYHKCDNECMESVRNGTYDYPQYSEEARLKREEISGVKLESIGTYQILSIYSTVAS
SLALAIIVAGLSLWMCSNGSLQCRICI-567

HA: 344-R/G-345 (HH M REQIZ20X}7}2: 57| U LA ZAl)
HA: RRRK R/G (L8N ZRQIZRAX: 743 MAZE)

* R: Arginine; K: Lysine; G: Glycine



Highly pathogenic H5 avian influenza virus
overflew from the poultry to migratory birds in 2005

Migratory birds typically have low pathogenic avian
influenza virus.

In poultry, several hundred cases of highly pathogenic avian
influenza viruses occurred since 1959 when the first
outbreak of highly pathogenic H5N1 influenza viruses
occurred in chickens in Scotland.

In 2005, highly pathogenic avian influenza virus first ever
overflew from domestic poultry to migratory birds in 2005
in China

Since 2005, highly pathogenic Asian H5 avian influenza
viruses spread to around the world via migratory birds.

Al transmission between farms can be mostly done by
people (contaminated shoes and clothing) and vehicles

(feed trucks).



Highly Pathogenic HSIN1 Influenza Virus Infection in Migratory
Birds

J. Liu. H. Xiao. F. Lei. Q. Zhu. K. Qin. X.-w. Zhang. X .-1. Zhang. D.
Zhao, G. Wang. Y. Feng. J. Ma. W. LL.iu. J. Wang and GG. F. Gao
(July 6. 2005)

Science 309 (5738). 1206. [do1: 10.1126/science. 1115273 ] originally
published online July 6, 2005
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Here we describe an out-
break of highly pathogenic
HssMN 1 infection among wa-—
terfowl in Lake Qinghaihu,
Gangcha County. Qinghai
Province., in western Chi-
na (Fig. 1).

On 4 Maw 2005, a few

birds ~were tound dead on




Influenza Receptors

Sialic acid Galactose
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sialic acid '
binding
pocket




Influenza Receptors

Alpha,6 sialic acid

Alwha2,3 slalic acid

Alveol|

-All avian influenza viruses can infect humans when humans were exposed

to the high amount of avian influenza viruses
-Reducing viral load in poultry is critical for preventing humans from

being infected with highly pathogenic avian influenza virus



Influenza Pandemic:20th and 21t
Century

HINI
——-

H3N2
—_—

* 2009: HIN1 (1918 avian influenza virus, H1N1 into pigs, then 92
years late, into humans): 1950 M 59X|: X|AtE HUS

*OlN AZCIZSFAX: HINIL, HIN2: RFEOIZZ AKX}
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MMWR Morb Mortal Wkly Rep. 1997 Diec 1%:46(30):1204-7.

Isolation of avian influenza A(HON1) viruses from humans--Hong Kong, May-December 1997.
Centers for Disease Control and Prevention (COC)

Abstract
A strain of influenza virus that previously was known to infect only birds has been associated with infection and llness in humans in Hong

Kong. The first known human case of influenza type A(HSN1) occurred in a 3-year-old child who died from respirato

ST virus initally was identiied as influenza type A, but the subtype could not be determined using standard reagents. By August
COC,; the National Influenza Center, Rofterdam, the Netheriands; and the National Institute for Medical Research, London, Unied Kingdom,

had Independently identified the virus as influenza A(HAN1). An invesfigation conducted during August-September by the Hong Kong
Department of Health and COC excluded the possibiity of [aboratory contamination. Since this initial case was identified, six additional
persons in Hong Kong have been confirmed to have influenza A(HANT) infection, and two possible cases have been identified. This report

summarizes the nine cases dentified thus far and descnbes preliminary findings from the ongoing investigation, which indicate that multiple
influenza A(HaN1) infecfions have occurred and that both the source and mode of transmission are uncertai at this time.



H5N1 Human Infections

Cumulative number of confirmed human cases for avian

influenza A(H5N1) reported to WHO, 2003-2016

B 2003-2009* 2010-2014* 2015 2016

cases deaths cases deaths deaths cases deaths cases deaths
Azerbaijan B 8 5
Bangladesh 1 5] 1 1 8 1
Cambodia 9 47 30 56 37
Canada 1 1 1 1
China 35 25 9 5 6 53 31
Dijibouti 1 1
Eqypt 90 X7 120 50 136 10 356 119
Indonesia 162 134 35 k]| 2 199 167
Irag 3 3 2
Lao People's
Democratic Republic 2 2 2
Myanmar 1 1
Nigeria 1 1 1 1
Pakistan 3 1 3 1
Thailand 25 17 25 17
Turkey 12 4 12 4
Viet Nam 112 57 15 0 0 127 64
Total 468 282 233 125 145 10 3 856 452

= 2003-2009 total igures. Breakdowns by year available
on subsequent tables.

= 2010-2014 total figures. Breakdowmns by year
available on subsequent tables.

Tetal number of cases includes number of deaths.
WHO reports only laboratory cases.
Al dates refer to onset of iliness.

Sowurce: WHO'GIP, data in HQ as of 18 December 2016

* 52.8% mortality rate in the infected humans
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Avian influenza virus &<

IEOﬂ A 2tAsl= HE Al= HA EHEEEI O] Amino acids =

E,. Q G ¢&.

E190D (E, Glutamic acid, D, Aspartic acid)
Q226L (Q, Glutamine, L, Leucine)
G228S (G, Glycine, S, Serine)
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H5N8 Vaccine Stra
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Antibody titers in one-day old vaccinated chickens (H5N8)
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Survival rate of chickens (%)

100
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Survival rate of one-day-old

vaccinated chickens (H5NS8)

B Vaccinated
O Unvaccinated

1 2 3 4 5 6 7 8 9 10 11

Weeks post vaccination




Viral titers in one-day-old vaccinated chickens

Viral tites in chickens' cloacal swabs

(log;,EI1Dgs/mL)

(H5NS8): Cloacal swabs
on 4 days post challenge

3 4 5 6 7 8 9 10 1

Weeks post vaccination

0 Vaccinated
@ Unvaccinated




Antibody titers in ducks (HI)

Antibody titers in one-day-old

100
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vaccinated ducks (H5NS8)
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Viral titers in ducks' cloacal swabs

Viral titers in one-day-old vaccinated
ducks (H5N8):cloacal swabs on 4 days

(log10E1D50/mL)

post challenge

3 4 5 6 7 8 9 10 11

Weeks post vaccination

B Vaccinated

® Unvaccinated
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