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Family Coronaviridae, Subfamily Orthocoronavirinae

Genus Alphacoronavirus

Alphacoronavirus 1 (Feline coronavirus; Canine coronavirus; Transmissible gastroenteritis virus)

Human coronavirus 229E Human coronavirus NLG63

Porcine endemic diarrhea virus Bat coronavirus (strains HKUS, HKU2, 512 etc...)

Genus Betacoronavirus

Mouse hepatitis virus Bovine coronavirus Canine respiratory coronavirus

Porcine hemagglutinating encephalomyelitis virus Human coronavirus 0C43
Human coronavirus HKU1 Equine coronavirus Bat coronavirus (strains HKU9, HKU4 etc...)
MERS coronavirus SARS-related coronavirus (SARS-CoV, SARS-CoV-2 etc...)

Genus Gammacoronavirus

Avian coronavirus (Infectious bronchitis virus) Beluga whale coronavirus

Genus Deltacoronavirus

Bulbul coronavirus Porcine coronavirus HKU15
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SARS: EMIHITZBRMOMIEEIOT V1 IV A BT
20025F11AICHRE---2003F7HICIERE (2004 ICHsem5ESHY)
RRe&:8,096 A. FEEH: 774N (BFEE 9.6%)

MiRFEREEHEL. RACPTFRE#REETSD (FHRIVAATEEL).

SARS : Number of Current Probable Cases as of 26 May 2003, 17:00 GMT+2

Number of current probable cases

ak

[ 2-50
B 0-s0
I > 500
ool Data Source: World Health Organization
e _..;(-I The presertstion of material on the maps contained hersin doesnat imply the expression of any opinion whatsoever Map Production: Public Health Mapping Team
S/ < the part ofthe World Hedlth Organization concering the legal detus of any counlry, temitory, dity or areas or of its Commmunicable Diseases (CDS)
the: 1 0f 2 rondiers or boundar &5, @orkd Healh Orgariz ation, May 2003

WHOE ¥ kU




EhOOOF 71 IV ARKRESE

2012%F SPRIFMAFEERE (MERS) OOF 71NV A
20126F9AICHeE - - - RELRES
(F#: 2019128268 A% 3fl. 5516I%T)
B 2,494\, & 858N (BIEE 34.4%)
g AEREEHEL, RBPTFREREETS (ERWEBE. 79RO,

772X\ World Health
MERS-COV TRANSMISSION AND GEOGRAPHIC RANGE Organization

WHOE#l XU



El‘@:ﬂﬂ‘?f)bl@%ﬁ ﬁg : COVID-19 (WHO)
20194 #HBOOF 21NV A #B{& : SARS-CoV-2 (ICTV)

2019F12ACRE?.- - RELRER
4/2 RTE RERR&HF:935817A. F&H:47,208 A ($43E=E 5.04%)
F#. 1%, EERICHE), EEFIIAME. FREMLEEETS,

@ Coronavirus COVID-19 Global Cases by the Center for Systems Science and E... =

o Total Deaths
Total Confirmed o ol E

Confirmed Cases by
Country/Region/Sover
eignty

us
ltaly
Spain

China

Germany

France

Iran +

United
Kingdom Esri, FAQ, NOAA NRCan
. Cu ve Cases

Lancet Inf Dis Article: Here. Mobile Version: Here. Visualization: JHU
CSSE. Automation Support: Esri Living Atlas team and JHU
APL. Contact US. FAQ.

93>X-¢7$>Zi$ @%ﬁ#ﬁ?“}j (https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6)



https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6

MEOOFIINVAREIICHEKTS?

R, BARXZBRRN BEBMTE. WISCE

2020.1.22 21:23

X = DT = o

S

FROOF VAR AEHDRLEREDOTIEE
H HREoTHE TR

2020.01.23 Thu posted at 13:00 JST

CNN=a—X 202001 23

FEIAIVA, REBROITEOYLIVIEENTH

202052878 20:30 FEM : tF/FE [ FE, FE-BE ]

R BERIEIVEY ORREE HM
RH\EH

PR
CNN.co.jp AL B ERESR

N AFP= 21— 2020 02 07
CNN=2—2 2020 01 30



ERIOFICMNVARSEIICHKT D ?

Intermediate host

Mode of Final host
transmission

Origin / MERS-CoV: Camel  Close contact with

mucus or fluids

>

| Diet or close
SARS-CoV: Civet cat contact
Bat \ A
2 > Human

SARS-CoV-2: Pangalin?
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(Forni . 2017. Trends Microbiol 25: 35-48)
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SADS-CoV

Mild infection 8 : Cui et al. 2019. Nature Rev
——» Severe infection Microbiol, 17: 181-192.
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SARS-CoV-2 (2020) 485,
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Source: Timothy Sheahan, University of North
Carolina
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(Addie D and Jarrett 0. 1995. Feline Coronavirus Infection, (Eds) Green CE Infectious diseases of the dogs and cats 2" Ed pp58-69)
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(Kaneshima T and Hohdatsu T. et al. 2007. JVMS 301-303)
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SARS-CoV-2 DERFEE: 22 ~ 8.0 X 101 EXBRIER/F

AVTIVIVHFAYSILR (HINL) DEREE: ~7.1 X 10° ERBRISE/F
JOYCILA (GI.4) DEREE: 43 X 10° EEBERIER/E

BEAILRRAYMILA-1 DERERE: 8.2 X 10° EEBHIER/F

SARS-CoV (2003) DERERE: 4.0 X 107 ERER/IER/F
MERS-CoV (2012) DZERERE: 6.3 X 10* EEBH/IER/F
BRI BB AIMIILADERERE: 5.0~9.0 X 10* ERER/IER/F

= 20794 )LRIE. BICRNADASILATHIL 2 TILIHFrIA )L RS
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aAF )1V AODBIEFER
BOOF I NVADEEFIS. 2ABAKEILECHEREIN TG,

Phylogeny
GISAID CladeA

B cr
| K<
B cH
[ Ke)

‘Nov 2020-Jan 2020-Feb 2020-Mar 2020-Apr 2020-May 2020-Jun 2020-Jul 2020-Sep

Mimbm



aOF 7MWV AHRIEFERAUICKWER

A Structural and accessory
Monstructural proteins (nsps) proteins
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Hi# : Smith et al. 2013. Plos Pathogens,
9: €1003760.
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GISAID (https://www.qgisaid.org/epiflu-applications/next-hcov-19-app/) &Y3IH
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Receptor binding domain conformation
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Hi 88 : Yurkoverskiy et al. 2020. Cell, in press
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(Chang and Rottier et al, Emerg Infect Dis. 2012)
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3-4 weeks seroconversion

generally detectable
—

...... Agsay detection limit

— (3 high response
= = = oy |ow response
— |gM respanse

—— |nfected but no detectable
antibody response

Antibody concentration in serum

No antibodies

I T

SARS-CoV-2 10-14 days Minimum time Maximum time
infection seroconversion for protection for protection
first detectable from reinfection from reinfection
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(Yamamoto et al, preprint, 2020)
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Human to human transmission
Direct tran smission ‘
from bats

Bat- SDurce of SARS-CoV-2 7

Cats & Ferrets
Transmission to

human
[ ? Transmission
Pangolin from
intermediate

host

Animal to human transmission-
not identified yet

Intermediate host

Paar replication of SARS-
CoV-2 in pigs, chicken and
ducks

Pigs Chicken Duck
Rodriguez-Morales, 2020.
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Rapored susceplibility 1o SARS-Cov-2 Rafarencas

Clas= Cirder Comman mame Spscies H::I::D Animals Animal cell lines uﬁ?m?h?!"ul'rﬂ Animal studies Mlm::l:;:;m“ me:::;{:ﬂ?:puga
ACE2 ACE? studias

Wlarrevaalis | Frivabes Rhasus macague Adscacs muiabs no data o data 'S"::J;jﬁ}m
Marralis | Primabes Cynoemeigus Macsgpse Macacs lasncwans no daka ma data Rooky A0 [
Mamralis | Prirabas Gromn morkoy Chiorocabus sahaeus no dsia e ma datas g;;'wjﬂm
Mammalis | Rodenta Golden hamster Mdesnorceius aursvs MEDILIM ma data Chan 20120 Hoffman 2020
Mamalia |Camivera | Cat Falz cas MEDIUN || e o tate v it i
Mammalia | Articdactyds | Catthe Bos launs MEDILM ne dala e dats Hoffman 2020
Masrenalia | Camivens Deg Canva dpus Rvlans Fes med daks Shi 2020, it 2020 | Heffman 2030
Masralia |Chirogkeen | Egyption rousatts Rausallus aegyplicis no data e data Sehlatta 2020
WMamealls | Arliodactyis | Pig Sus serofa Yes oY |-l -.E"-mm
Marralis | Chironiers Chirssa nufious Borsashos bat | Rhnokanhus snkous no data Yes Chu 2020 i 2000
Mamenalla [Camivera | Farmt Nduusrals puronus fv -"m no data rea data e
Mammalis | Roderta House mouse s muscikes no dsta Hoftman 2020 ..E"lDl.Im
Wemralis |Chimoplers | Big brown bat Eptesicus fisous no daila ma data Harcourt 2020
Wamralis | Caminors Masked pam ot Paguma rvata ni dala o data Yed Fvona 2020
S Arsorformes | Malan Armas platyrhpmchos no @ata a data Shi 2020
LTS Galiformes | Red jurglefosd Galus palus no dats e data g;ifim
Mamalia | Chiroplera | Halopon horseshos bat Rhinclaphes akpore ne dala Yes Hoffman 2020 Hoffmann 2020
Mamrals |Chroplers | Daubanion's bat Adyohs daubeniom iy clala e data Hoffman 2020
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Rapaned suscaplibility 16 SARS-Cov-2

Human call line

Animal cell lines lﬂﬂfﬂ&?ﬂig}egwmu
FThTHIL R0 dale e s
A=o14H)IL v data
FIVAIRUHIL e s
ST UNLRE— na data
S v dats
I e e

£# Damas et al. PNAS 2020. 117:22311-22322.
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Coronavirus: case [atality rates by age e LW AREOBENSELDE.
Case fatality rate (CFR) is calculated by dividing the total number of confirmed deaths due to COVID-19 by the number of confirmed cases.

Two of the main limitations to keep in mind whenintergreting the CFR:
(1) many cases within the population

popullionarcurconfimeddue odlackeftestiow, DLIVARST BV HIRTIEEL T,

Span
0-9 years Ching %
Sout orea O%
; Span O%
10-19years 00 o

South Ko
- x A
20-29years  ° 027%
China B0

30-39 years :

South Ko
40-49 years ::-L

£0-50 pan A%

90-5%years 77 pommmm 5

Italy 1%
SouthKorea

s
60-69 years "
China

I

Soul rea
70-79 years  Pan

80+ years

22 Our world in Data, University of Oxford. 2020.

, LCB G e S o https://ourworldindata.org/mortality-risk-covid
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(Bunyavanich et al., 2020. JAMA. 323: 2427-2429)

20035 MSARS (HREIFACE2ZFIA) THEWVWHAK TOREHNNIEEICDEIh-T=,

LM L. HCoV-NL63EESE (FRKIEACE2%EFIA) Tl&k---
HCoV-NL63IZ &k Hfifi ¢ [F15-25m DA A TREZ LY (IAV HUNLEIFIERIC),

(Huang et al., 2017. J Microbiol Immunol Infect. 50: 763-770)
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