&R &= G REFRZ R BT

ST RS A

PERFERAMEDR TR
2019-11-21

EN SRR RN SREFEATRE

CAS Key Laboratory of Pathogenic Microbiolog;

e a® ik




SEEF (RRmREs—URBRAIRIA) -
STl e U e R = BT L ke

FHEE10K
b T 1000057 £z
WRAEMRA
CUU | EEMAEnEE!
i b FLLLOLT] ") vRE R A R L

B 0 Bt R



ERBEARMDE

R L L

al’

25.000.000

HREM?RiE—1963

O 0.
L AR

200,000,000/ 6R#10.000—1a79 : o

- ' O e B0
E%-%E}E v C-“uo‘?oo?a,oe;m &v,‘q %g;g? ;

— AL R R TR
Plagues & Poxes

The Impact of Human Histary on Epidemic Disease 1340—177]

( REW=IE )
198 | IREREM - 5P - HEW  (Alired Joy Bollet) H 725,000,000 /]
B RN 3 EE A

,,,,,

AR | R
I R
LU SR

TRENAGSS"
—BEHUEOR

ERERARSHXTIEREOER
B, “rosie” HRREALEANEE

Qi

ERRURE2E!

ey ok § 2 8 B N a
@z :




- . \l_l_l \

o
A
\
A
3
o=l

ZIKA s

Hantavirus

£BOLA EV-D68 ,n: —
! Nlpah virus
influenza - fovirus 71

Hantavirus pulmonary
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Marston, HD et al. Science Translational Medicine. 2014; 6(253): 1-6
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Schematic drawing of SARS coronavirus
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Positive proof of global warming. Global Average Temperature
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Attacks by Emerging Infectious Diseases

Leading Edge

From “A”IV to “Z”IKV. Attacks from Emerging
and Re-emerging Pathogens

George F. Gag'-="*

Wohinese Conlir for Disease Condral and Praventon (Chna GOG), China

“GAS Key Laberatory of Pathogen ¢ Microbiology amd Irmerurology, Institute of Merobiciogy, Chinsse Acadermy of Sciences [CAS) China
G e Spon cence: ganlEhm acon

hitpa://dolorg/ 10,1016/ cell 2018.02.025

100 years after the infamous “Spanish flu” pandemic, the 2017-2018 flu season has been severe,
with numerous infections worldwide. In between, there have been continuous, relentless attacks
from (re-)emerging viruses. To fully understand viral pathogenesis and develop effective medical
countermeasures, we must strﬂthen current survelllance and basic research efforts.

Gao et al, Cell, 2018
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Human cases
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Gao et al, Cell, 2018
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1918 pandemic H1N1 virus Human-infecting avian H7N9 virus
1918 1956 1968 2009
H7N9
Spanish Asian Hong Kong Swine flu 2013
flu flu flu (H1N1) HSN1
25,000,000 70,000 34,000 +450 +250 deaths
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Influenza C virus

Family: Orthomyxoviridae

—HEfF Enveloped, segmented, single-
stranded, negative—sense RNA
virus
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Influenza D virus N
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H7N9: 4 years path

From low pathog
pathogen

enic to highly
ic AlV

Hemagglutinin 4 AA insertion for efficient
cleavage: R(G)KRT(I)

PKRKR"
PKGKR

ARGL
ARGL

PKGKR]

"ARGL



FESUHMESRERSHNERECHRITERREFERER

H5N6

ﬁﬂé§? ?ﬁgiﬁ

o P ¥

o o P ﬁ
Live poultry | @ L @vv .
market 382@ e @:_‘M @w
ML
tOZOMEOEO: {8F H5N1
® O (8)' HBNG
!—Iumgn H5N6 (£) H5N6
infection WR ) HON2
Cell host microbe. 2016 Dec Cui L. et al. Nat Ma C. et al, J Virol.

14;20(6):810-821. Commun. 2014;5:3142. 2015, 89(7):3534-41



AR ZinE SHTNYRSAITRITER

ST R OSSO

B REsRELI=E
( 201341 85-20144E6H )
iz H
L 12 - 10000
10001 - S0000
50001 - 100000

O
O
@ 100001 - 200000

200001 - 412127
—— FEFA W EIRIE

@ 0 200 400 Km
L 1 ] @ XYZ

*FEGESREERSE (CCDC)



imes R R REm S E R RAER T

Wild birds
(migrant or waterfowl)

/ N

Backyard farms Poultry farms

"y s

L RS

Live animal/
poultry trading

LPMs act as an “incubator” for the novel AlVs.
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Influenza and the Live Poultry Trade

LIVE POULTRY TRADE AT LOCAL MARKETS HAS LONG BEEN A PART OF CHINA'S NATIONAL IDENTITY.
From small villages to big cities, the gathering and selling of different birds in this vibrant
atmosphere is at the heart of the country’s cuisine culture. Unfortunately, the backdrop to
this tradition has changed. Last year, the HTN9 virus, a new strain of influenza A, jumped
from birds to humans, causing 144 cases of human infection and 47 deaths in China. Now
a second wave of this flu is coursing through the country, with 258 confirmed cases and 99
deaths as of 8 April 2014. Scientific evidence points to a connection between the conditions
at these live markets and the spread of flu, suggesting that until other means are found to
prevent the transmission ofor effectively treat the illness, China must shut down live poultry
markets to prevent further spread of the virus and a possible global pandemic.

Early in 2013, the Chinese Center for Disease Control and Prevention and several promi-
nent Chinese research groups quickly identified HTN9 as the causative agent of the emerg-
ing flu. The source of the virus was immediately traced to live poultry markets. With a call
for an immediate shutdown of these markets in major cities, includ-
ing Hangzhou and Shanghai (where the first HTN9 human infection

back in the eastern Yangtze River delta region. This year, it has spread
to the Canton region (Guangdong provinee ) in China, which is alarm-
ing because live poultry markets are commonplace there.
Approximately 87% of the people infected with HTNY had close
contact with live poultry or exposure to a contaminated environ-
ment such as the poultry markets, where the virus can spread quickly
through birds. Poultry transportation between provinces is probably
playing an important role in its spread across China. Although it is
generally believed that HTN9 has not developed human-to-human

cases were found), the government quickly controlled the spread of ' ' ‘ '
the virus. But the government deemed long-term closure to be eco- .
nomically unviable, and the markets reopened soon after the summer. ‘ A ) ‘
At the beginning of the new flu season in October, the virus bounced J ;‘_
| g |

, 2014

Science, 2014-04-18
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£F% % Zikavirus (Z2IKV)
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B . 5¥ws (Chikungunya virus, CHIKV)
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