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Koch's postulates fulfilled for SARS virus
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BACKGROUND

©® Aworldwide i (SARS) has been ass ociated with exposures
originating from a single ll health care worlcer fiom Guangdong Province, China. We conducted studies
toidentify the etiologic agent ofthis outbreale.

SARS-Associated Goronavirus
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METHOD S Mansging SARS amidat Uncertinty

https://www.nejm.org/doi/10.1056/NEJMo0a030781
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Identification of a Novel Coronavirus in Patients with Severe Acute

Respiratory Syndrome
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SARS-Associated Coronavirus
Abstract
©
The i RS) has recently been identified a5 a new clinical entity. SARS

is thought to be caused by an unknown infectious agent. e
Managing SARS amidst Uncertainty

G
Clinical svecimens from eatients with SARS were searched for unlnown viruses with the use of cell

https://www.nejm.org/doi/full/10.1056/NEJMo0a030747
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THE LANCET

Coronavirus as a possible cause of severe acute respiratory
syndrome

DPhil & 1, STLai, FRCP « LLM Poon, DPhi . Y Guan, PhD - LYC Yarn, FRCP . W Lim, FRCPath « et al.

Summary

Background

Anou evere acute respiratory syndrome (SARS| has been reported in Hong Kong. We inve
clinical presentation amon; gSDp atients.

Methods

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(03)13077-2/fulltext
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Isolation of a Novel Coronavirus from a Man with Pneumonia in Saudi

Arabia
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= Atticle Figures/Media Metrics Novemnber 8, 2012
N Engl | Med 2012; 36718141820
DOI: 101056/NE|Moal21172
] 25 References 1565 Citing Articles
o8 Summary T —
< o) .
A previously unknown coronavirus was isolated from the spurum of a 60-year-old man who presented .
. . . . ! R Emerging Human Coronaviruses — Di
with acate paeamona and subsequent renal failure with a fatal outcome in Saudi Arabia. The virus e

HEN)

(called HCOV-EMC) replicated readily in cell culture, producing eytopathic effects of rounding,
detachment, and syncytium formation, The virus represents a novel betacoronavirus species. The
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Abstract
CLINICAL PRESENTATION AND
HOSPITAL COURSE Middle East respiratory syndrome coronavirus (MERS-CaV) is associated with

a wide range of clinical presentations, from asymptomatic or mildly ill to
severe respiratory illness including death. We describe isolation of infectious
MERS-CaV from the upper respiratory tract of amildly ill 27-year-old female
Supplementary Data in Saudi Arabia 15 days after illness onset.
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336/kms.2016.31.2.315 « J Korean Med S 2016, 31: 315-320

Isolation of Middle East Respiratory Syndrome Coronavirus from
a Patient of the 2015 Korean Outbreak

Wan Beom Park,'** Nak-Jung Kwon,** During the 2015 outbreak of Middle East respiratory syndrome coronavirus (MERS-CoV) in
Pyoeng Gyun Choe,' Su-Jin Choi," Korea, 186 persons were infected, resulting in 38 fatalities. We isolated MERS-CoV from
Hong Sang Oh,' Sang Min Lee,! the oropharyngeal sample obtained from a patient of the outbreak. Cytopathic effects
Hyonyong Chong,” Jong-Il Kim,* showing detachment and rounding of cells were observed in Vero cell cultures 3 days after
Kyoung-Ho Song," Ji Hwan Bang,' inoculation of the sample. Spherical virus particles were observed by transmission electron
Eu Suk Kim," Hong-Bin Kim,' micrascopy. Full-length genome sequence of the virus isolate was obtained and

Sang Won Park,’ Nam Joong Kim,"” phylogenetic analyses showed that it clustered with clade B of MERS-CoV.
and Myoung-don Oh'?

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4729515/pdf/jkms-31-315.pdf
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A pneumonia outbreak associated with a

new coronavirus of probable bat origin Associated Content
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Abstract Abstract

Since the outbreak of severe acute respiratory syndrome (SARS) 18 years Ml

ago, alarge number of SARS-related coronaviruses (SARSr-CoVs) have Methods

been discovered in their natural reservoir host, bats"** Previous atpiavallabillty

studies have shown that some bat SARST-CoVs have the potential to infect Reférences

humans>®”. Here we report the identification and characterization ofa Acknowledgements

new coronavirus (2019-nCoV), which caused an epidemic of acute Author information

respiratory syndrome in humans in Wuhan, China. The epidemic, which Ethics declarations

started on 12 December 2019, had caused 2,794 laboratory-confirmed Additional information

infections including 80 deaths by 26 January 2020. Full-length genome Extended data figures and tables

sequences were obtained from five patients at an early stage of the Supplementary information
https://www.nature.com/articles/s41586-020-2012-7
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Summary

Related Articles.

In December 2019, a cluster of patients with peumonia of uaknown cause was linked to a seafood
wholesale market in Wahan, China. A previously unknown betacoronavirus was discovered through
the use of unbiased sequencing in samples from patients with pneumonia, Human airway epithelial

Another Decade, Another Coronavirus
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surveillance and further investigation are ongoing. (Funded by the National Key Research and CareerCenter

Development Program of China and the National Major Project for Control and Prevention of
https://www.nejm.org/doi/full/10.1056/NEJMo0a2001017
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Identification of Coronavirus Isolated from a Patient in Korea l

with COVID-19 —

Jeong-Min Kim 3, Yoon-Seok Chung 2, Hye Jun Jo ?, Nam-Joo Lee 3, Mi Seon Kim 2, Sang Hee Woo 2, Sehee Park 2,

Jee Woong Kim P, Heui Man Kim 2, Myung-Guk Han #*
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Received: February 13, 2020 in Wuhan, China, the causative agent was identified as coronavirus (SARS-CoV-2), and the 2019 novel

Revised: February 18, 2020 coronavirus disease was named COVID-19 by the World Health Organization. Putative patients with
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ARTICLE

Pathogenesis of SARS-CoV-2 in transgenic mice

expressing human angiotensin-converting enzyme 2

Zheng LI Shi 8 % ¢

Highlights
* SARS-CoV-2 could infect HFH4-hACE2 mice and cause death,

- SARS-CoV-2 Infection localizes to lungs of mice and causes typical interstitial pneumonia.

« Pre-exposure to SARS-CoV-2 protects mice from letnal chalienge.

COVID-19 has spread worldvide since 2019 and is now a severe threat to public health. We previously identified the

causalive agent as a novel SARS-relaled coronavirus (SARS-Ca\-2) Ihat uses human angiotensin-converting enzyme 2
(hACEZ2) as the eniry receplor. Here, we successfully developed a SARS-CoV-2 hACEZ Iransgenic mouse (HFH4-hACE2 in

https://www.cell.com/cell/fulltext/S0092-8674() 30622-X
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Genomic characterisation and epidemiology of 2019 novel coronavirus:

implications for virus origins and receptor binding
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Methods
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Of g2 MAtE2 HMEZ =20 B2 7|0E otXl= A2, A7 8t 90M Of =25 F=5H7| I
=0 ZESHA HE

St= A0 HESICHD WAYS LT

HO|MAE Z2|Staxt ot Zut #ESY NAE2 CH3ah 20| T Ch "Hiol2{A Z22|E fld) SEst
B ele Q7 7|2 4O MEMHAEE ALESIIUCE  ZHEHS| oA, SFAte| 7| X HE NAHY £
o2 HES {82 HUHS & 7t 7|z AUl M=o ZESIUCE 37°C oM IR S7| - X HH-
oM QI7h 7|= &I MEHAE)E X2 StRUCH & s0jZdo=2 M= Bt 0o s MZE
O ZESIFUSM RT-PCR A ¢ 242 ol MZ W (LFR)S TTUSIACE” MAIF AME MZ=Z
Hd @) 20tE AEUCHD UYSHA| iten, A #0|E oS MASHK| = RELCE ESH ofutst
XNe 2 A Z&UCE Oo[™o ofyf ¥ Agot HiQt 20|, thed| ExES AFESI0 NZE EBdtes
olg{st xE E2 %™ 7|F0 mME 22[0f siYSHA| RS LCt
KIS SARS-CoV-29| =29 §d #AME =dt= O B2 AZhE A8FLUCLCE O olf& 00| OF
=22 F2 FNO|7| WEYL|CE d2{Lt MXS0| HO|HAE FASHA §AU7| 20, 2= =22
Of 222 HAESHK| ¢S AYLICE 2= MM 29 o] MMo| A 1,3 A 60M A=l E7] MEO|
2t= FHE CHEJASLICE 20| JACHH O ARE HERSHYAIL.
=22 EE MUANM MASE2 Oz Ch21t 20| HELCL "OX|He 2 f2|l= 55 HES 7Y
g = UAe 7HM QIZt BELHO AL Al FAE HISIYUSLCL" MAE2 QA E MY LT
SHX| 37| WEof, 1S0| oA e A2 O|MLICH MAHE2 Zhou P §[47] J2|2 Zhu N &
o £ =8 ZF 202 ASES FAYLCE SARS-Cov-2 7 #el 2HAUS

Pyl 3 2o gME stolgs
AZE HOF7| 23 5= deS Sior LLICh MAS2 ol HAS

O
= 2S5 HEUASLCL



&7 8: TMPRSS2 28 AIX0l 28 SARS-CoV-2 2| JHEE =cl[64]

NEWRESEARCHIN | Physical Sciences » | social Sciences v | Biological Sciences

BRIEF REPORT L) Article Alerts  Share

Enhanced isolation of SARS-CoV-2 by - @ Emai Aricle ;
TMPRSS2-expressing cells @ Citation Tools [t |

©Request Permissions &% Mendeley

© sign up for Article Alerts

Enter Email Address Sign up

ARTICLE CLASSIFICATIONS

https://www.pnas.org/content/117/13/7001.long

Of =22 7I=HLR CHE B& d7= S 22 Y-S FYLLCEL SHXT O] =22 2o

o
=
gote] O[22 YEE MSStER O] =5 US| HES EASLICH

O] A& O|F10| SARS-CoV-2 & ZEISIRUCHs FE2= A[EfgL(Ct O AT Of MMol A 12 &
70| A o|0] HES Zhou P S[47], Zhu N S[48] 2|2 LuR
o =% XX7|&0f M2} SARS-CoV-2 & =2|SHK| LUUSLILCL.

ok SR el MAtE2 HolHAE HED FHoHA| i1, sdst 20| s 22 8= IEL
Ct. Z2{Lt Verok6 MEE AL&3t= CHAI, VeroE6/TMPRSS2 MEZE AL&30] TMPRSS2 BAE A&t

MZAH"Z)7} SARS-CoV-2 0 O ZYE|7| 488 EoFL|C

O|AHE HOF7| 28, 152 2 HE BN AT HKNE VeroE6/TMPRSS2 MZO0| FSD ME
o FIHCPE)E ol M= BiYS ZHESHASLICE VeroE6/TMPRSS2 M ZA[(%Z)7F SARS-CoV-2 0 O Z
AE7| gChs 252 3HE the3| VeroE6/TMPRSS2 MIZA|(X)0 CHi$H RT-PCR AFO|E +X|(Ct) 7} Ct
£ dMEC O R ALY O2iLt oM A5 HiRE 20|, AO|Z #=X|(Ct)= HIO|2{A 25
FEEI| et AEg = A= L0l Of Y L CH42][43][44][45].

O d49 XA=2 EO02 A2 BEELICE XML EI7IMEEMNGS)E e I, A== Ct
20| HSIASLICE "o 7| X[ 2AA KpMICH S| EE2A(NGS) HIO|E &= VeroE6/TMPRSS2 M| ZE0f| A{

14 cell lines(A EA)): 2 vl A EoA & o]o] Aoz AE(FH)Y A%



oto|ZEet=0r ¥7| A ¥ (Mycoplasma hyorhinis and Mycoplasma arginini)& 20 F{Ct  SARS-CoV Of
X&Ho2 ZHHEl Verob6 MEO| ME B4 ZINCPE)E OtO|ZE2t=0r HHEIAT Z-Ho| o8 L3}
IRACE O MZA|(R)2| SARS-Cov-2 83 M=Z Hd ZIHCPE)O| CHSI = H|XSHA Z3tEl=X OF=
2HASHX| QICt” OFO|ZEEt=0t T EtA HE|2[07F X7 O{EA O] H dAFO| LtEFtEL? OfA
2 0[2{3t ®H| 2HHolN 288t= B 8 201 ot Ao 2ot FIHHQ SHE H|

AL f2[7) gh=8iA 2ot B %*ﬂl M= By

o rio
M
7
Of
i} i
Ry
Mo
mjo J>'
b3
Of
=2
>
H
=2
X
(I
v
mjo
=

BH) BIIE BE AL OIRAE YSY 4 °

= = =
HIZSH Hio|2{A E=X £ Ho|220| HAYRERN)S S3ots A2 S7tsHLIL

>
OIIJ
ﬁ
wn
>
pol
U‘D
A
o
<
I'\)

15 Mycoplasma fermentans(7}o] &2} =np S ullgh2): B2 7] A & & e F(H)
Mollicutes Al 2] vl-9- 22 uhg|g]o},



B 9: FX2 0/= COVID-19 BXZFH SARS-CoV-2 2| 22l € 4 24(65]

bioRyiv

EPRINT SERVER FOR BIOLOGY.

bioRy is recelving many new papers on coronavirus SARS-CoV-2, A rerinder: these are preliminary reports that have not been peerreviewed.They shauld not be regarded as conclusive, guide clinica
practcelhealthorelated behavior or be reported in news media a5 established Information.

New Resuls o ® @ e ®
Isolation and characterization of SARS-CoV-2 from the first US COVID-19 Posted March 07,2020
patient
Downlosd PDF S
B st
@ Revsion Summary L.
o=

COVID-19 SARS-CoV-2 preprints from
medRxiv and bioRxiv

SubjectArea
aesTRACT o
The etiologic agent of the outbreak of preumonia in Wuhan China was identified as
severe acute respiratory syndrome associated coronavirus 2 (SARS-COV-2) in January, Subject Areas

2020, The first US patient was diagnosed by the State of Washington and the US i
Centers for Disease Control and Prevention on January 20, 2020. We isolated virus
from nasopharyngeal and oropharyngeal specimens, and characterized the viral
sequence, replication properties, and cell culture tropism. We found that the virus
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