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Total Deaths

1,669

1,596 deaths
Hubei Mainland China

13 deaths
Henan Mainland China
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Total Recovered

9.571

5,623 recovered
Hubei Mainland China

437 recovered
Zhejiang Mainland China

436 recovered
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Nidovirales produce a 3' cagerminal nested set ofubgenomianRNA's during infection.
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Betacoronavirus

HCoVNL63

HCoV229E

Alphacoronavirus

Gammacoronavirus

HCoVHKU1

HCoVOCA43

Deltacoronavirus




S gene A spike protein (binds to host

Identity 54%
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Journal of Medical Virology, First published: 22 January 2020, DOI: (10.1002/jmv.25681)
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Figure 2: Sequence identity between the consensus of 2019-nCoV and representative betacoronavirus genomes

Lu R et al. Lancet 2020 Jan 30; [e-pub].
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Extended Data Table 3 | Genomic comparison of 2019-nCoV WIV04 with SARS-CoVs and bat SARSr-CoVs

Sequence identities with SARS-CoVs & bat SARSr-CoVs|(nt/aa %)
Full-length
genome ORFla ORFlb S ORF3a E M ORF6 ORF7a ORF7b ORF& N
SARS-CoV GZ02 79.6 760/80.9  86.2/957  T3IATI0  T5.6/73.4 047960  854/90.5 76.3/689 828860 S84.8/814 520316 877912
SARS-CoV BJ01 79.6 760/80.8  86.2/957  T3AT69 753726 947960  85.6/90.5 75.8/672 828860 S84.8/814 511~ 888912
SARS-CoV Tor2 79.6 760/80.0  86.2/058 734767  T5.4/72.6 047960  §5.6/00.5 76.3/689  S2.8/86.0 84.8/814  SL1- 888912
SARS-CoV SZ3 79.6 760/81.0  86.2/958  T34/76.9  T5.4/72.6 947960  §53/90.0 76.3/689  S2.8/86.0 S84.8/814 523316 888912
SARS-CoV PC4-227 79.5 760/80.8 86.1/956 734/767  75.5/72.6 947960  §5.1/90.0 75.8/689  S$2.8/86.0 S84.8/814 523~ 88.5/90.7
Bat SARr-CoV RaTG13 96.2 96.0/98.0  97.3/993 | 93.1/97.7 | 96.3/97.8  99.6/100  955/99.6 98.4/100  956/97.5 99.2/977  97.0M50  96.9/99.0
Bat SARr-CoV WIV1 79.7 76.0/80.7  85.9/958  734/77.6  76.1/74.5  95.6/960  8§4.8/90.0 7S.0/738  85.0/884  85.6/837 658579  88.5/90.9
Bat SARSr-CoV WIV16 79.7 759/81.0  86.1956  73.1/77.8  76.1/745  95.6/960  84.8/00.0 77.4/72.1  85.0/884  85.6/837 653579  88.6/90.9
Bat SARSr-CoV SHC014 79.6 750/80.0  8§5.0/058 733777  T6.1/74.5  95.6/960  S4.8/00.0 T8.0/705 84.4/88.4  85.6/837 658587  88.6/90.9
Bat SARSr-CoV Rs4231 79.7 760/81.0  86.2/058 729775  75.8/74.1  94.3947  8§4.4/90.0 76.9/672  85.0/88.4 _85.6/837 653579  88.8/91.4
Bat SARSr-CoV YNLF31C 79.0 757/80.6  85.8/957  T14/75.5  75.0/712  94.3/960  8§4.7/89.6  76.9/705  $3.1/87.6  S64/837 503313  88.3/90.5
Bat SARSr-CoV LYRall 79.6 758/80.6  85.7/056 739773 712763  04.7/947  §5.1/90.0 78.5/705  S$20/851 BLISI4 667579  89.0/91.6
Bat SARSr-CoV ZC45 88.1 01.0/95.7 86.1/960  77.8/823  §7.8/90.9  987/100  93.4/98.6 95.2/934  888/87.6 04.7/93.0  88.5842  91.1/94.3
Bat SARSr-CoV ZXC21 88.0 009/95.7  86.2/058  77.1/81.7  88.9/92.0  987/100  93.4/98.6 95.2/93.4  80.1/88.4 055030 885942  91.2/94.3
Bat SARSr-CoV HuB2013 79.6 763/81.2  85.3/957  T3/768  T5.4/75.5 9520947  853/91.0 76.3/689  84.2/87.6  85.6/837  62.0496  889/91.6
Bat SARSr-CoV GX2013 79.1 759/80.8  86.0/959 731770 T5.673.0 947960  S4.8091.4 774689  85.0/86.8  84.1/79.01 514316  8§7.9/90.2
Bat SARSr-CoV SX2013 78.9 762/80.6  8§5.1/955  712/75.5  TA7/71.2  943/933  S3.0/89.6 77.4/689  842/86.8  85.6/837 497304  869/90.2
Bat SARSt-CoV SC2018 79.4 758/80.7 855052 7277764 750712 94.3/960 847/90.0 80.0/71.8 852/87.6 84.8/837  66.1/554  8§82/91.2
Bat SARSr-CoV Rs672 79.6 760/80.9  85.9/958 728762 75.271.9 952960 = 84.8/89.6 78.5/705 8$4.7/884  85.6/837 658587  87.9/91.2
Bat SARSr-CoV Rp3 79.5 759/80.5  86.0/957  73.1/772 749748 9520960 8514900 76.9/689  $3.9/80.3  84.8/837  66.4/562  88.4/90.7
Bat SARSr-CoV Rfl 78.8 762/80.6  84.8/053 711757 74.3/69.0 04.3/947  §3.3/80.6 79.0/689  $42/86.8  84.1/837  50.6313  8$6.8/89.5
Bat SARSr-CoV HKU3-1 79.4 76.1/80.9  84.9/051  T34/77.9  T5.8/734 . 9520960  84.7/91.0 75.3/672  85.0/80.3  84.1/79.1  66.4/570  883/90.0




Class Viral fusion: influenza viruscoronavirus, antHi\A1
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The S protein contains two functional domains: a receptor binding domain, and a second domain which contains
sequences that mediate fusion of the viral and cell membranes.

s1/s2  S2
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' 680 i 690 3L 700 810 30 =
% 2019-nCoV YQTQINEPRRARSVASQS. .. .. TIRYTMS LG P SKIP[SK AD A TK
Bat-ZXC21 YHTAS[T....LRSTGQKA..... IVAYTMSLG P SKP|SK ADAME IIK
Bat-2C45 YHTAS|I....LRSTSQKA..... IVAYTMSLG P SKPSK ADAEF IIK
SARS_CoV YHTVS[L....LRSTSQKS..... IVAYTMSLG PLKPTK JAD AFE MK
BM-4831 YTNV[S|ST..LVRS|GGHS...... IILAYTMSLG PAKPISS AD P[gF MK
HKUS~-1 SIATANADSLPR. .. .00 aa. LQLVNYD[PLYD CGRA|TIT]Y TID 2[gF MO
* HKU1 SPSSIS|ISSRRKRRSIISASY .RFVTFEPFNVSFV CGs|.|sis spvigE VIE
% HCoV-0C43 YCVDY|SKNRRSRGAITTGYRFTNFEPFTVNSV CSKAISiS |SDVEF viE
% MERS-CoV DTPSTLTPRSVRSVPGEM. .RLAS|IAFNHPIQ TGSRISA AD PlelY MIQ
HCoV=-229E CADG|S|IIIAVQPRNVSYDS.VSAIVTANLISIPS GSRVIAG] SGLET VD
HCoV-NL63 CADGS|LIPVRPRNSSDNG. ISAI|ITANLISIPS S SRITAG SGLETVID

— Q000000

2019nCoV Srotein sequence has a specifigin-like cleavagesite
absent in lineage RoVincluding SARSoVsequences.

Antiviral Research Volume 176, April 20:



S1-CTD of ancient CoV
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SARS spike with 2019-nCoV RBD
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ACE2-FITC

Hela-hACE2

SAR&0V2is able to use
all but mouse ACE2 as an
Hela-bACE2 entry receptor(human, bat,
swine, and civet)indicating
which is likely the cell

receptor of SAREC0V2.

Hela-sACE2

Hela-cACE2

Zhou, P., Yang, X., WangeiXal. Nature (2020).




A lower-affinity interaction with ACE2 might partly explain the different
pathological consequences of infection by SARS/ and NL63.

A NL63-CoV S1 B SARS-CoV S1 d 128 (a)

1 Unique179 NTR 481 RBD 616CTR 717 1 NTR 306 RBD 527 CIR

A I .
_lI[- 424 454 Control

REM1 RBM2 RBM3
493-513 531-541 585-590

NL 63 S1
SARS S1

RBM2

| ” \\ 2 e i (A v (
ABM1 '
RBM3
5“ NL63-CoV RBD w
Core & . -s‘ L '
“ Core Y ) o 2 “L\,\_‘_ﬁ‘
2 10 100 1000

J Gen Virol. 2008 Nov; 89(Pt 11): 27411 2745.
Proc Natl Acad Sci U S A. 2009 Nov 24; 106(47): 199701 19974.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2785276/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2886958/

The binding strength of 2019CoV SRBD vs. SAR®VSRBD to ACEZ:

A

2019-nCoV CPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNV 395
SARS-CoV CPFGEVFNATKFPSVYAWERKKISNCVADYSVLYNSTFFSTFKCYGVSATKLNDLCFSNV 382

A~73% QlangH uang et al-) ERREEERERRE R RERNE IRR CRRERRERFEARATE S s EREEEREAEE REREERNN's BH

2019-nCoV YADSFVIRGDEVRQTIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRL 455
A ~ 6 50/ Xu et aI SARS-CoV YADSFVVKGDDVRQIAPGQTGVIADYNYKLPDDFMGCVLAWNTRNIDATSTGNYNYKYRY 442
. hhkkhkdkh: chk hhkhhhhkhhk dhkhhhhhdhhhk *hk hkhk: *:%k:, HKhkkkkx **

2019-nCoV FRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLOSYGFQPTNGVGYQPYRVVVLSFE 516
SARS-CoV LRHGKLRPFERDISNVPFSPDGKPCTP-PALNCYWPLNDYGFYTTTGIGYQPYRVVVLSFE 502

A sk ckekhkhkhkhkhkk 8. _ — Lthkkkokk: kkk * kekhkhkhkhkkkhkhkhkk
B C
COVID19 SARS SARS-CoV r("\? B 2019:1Cov
'l" ! K‘ 5

NL63 |

(AGS4RS) ~ -36.6 kcal-mol’!

human ATgENS s human g
receptor ‘ y receptor
ACE2

(AG?2°1%) =~ -27.2 kcal-mol’! i



Positive staining for ACE2 is clearly present on alveolar In the colon, ACE2 staining is present in endothelium afd
epithelial cells and capillary endothelium. vascular smooth muscle cells from the blood vessels
(arrow-head) and in the muscular layers.

J Pathol 2004; 203: 68&37



RNA

First sampling Second sampling
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Molecular detection of 2019CoV in seven patients during two times of sampling.
BALF, bronchoalveolar lavage fluid; OS, oral swab; AS, anal swab.

Zhou, P., Yang, X., WangetXal. Nature(2020).
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Concentration and detection of SARS coronavirus in sewage
from Xi1ao Tang Shan Hospital and the 309th Hospital

[— T IMICTIUus

Journal of Virological Methods 128 (2003) 136-161

www.elsevier.com/locate/jviromet
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Journal of Clinical Virology 48 (2010) 27-30

Contents lists available at ScienceDirect

Journal of Clinical Virology

journal homepage: www.elsevier.com/locate/jcv

Detection of human coronaviruses in children with acute gastroenteritis

Minna Risku

Enteric Involvement of Severe Acute Respiratory Syndrome-
Associated Coronavirus Infection

WAI K. LEUNG,* KA-FAI TO,* PAUL K. S. CHAN,5 HENRY L. Y. CHAN,* ALAN K. L. WU,*
NELSON LEE,* KWOK Y. YUEN,' and JOSEPH J. Y. SUNG*

Departments of *Medicine and Therapeutics, *Anatomical and Cellular Pathology, and SMicrobiology, The Chinese University of Hong Kong,
Prince of Wales Hospital, Shatin, Hong Kong; and 'Department of Microbiology, University of Hong Kong, Hong Kong




THE LANCET

Clinical characteristics and intrauterine vertical transmission
potential of COVID-19 infection in nine pregnant women:
a retrospective review of medical records

Huijun Chen*, Juanjuan Guo*, Chen Wang™, Fan Luo, Xuechen Yu, Wei Zhang, Jiafu Li, DongchiZhao, Dan Xu, Qing Gong, Jing Liao, Huixia Yang,
Wei Hou, Yuanzhen Zhang

Amniotic fluid, cord blood, neonatal throat swab, and breastmilk
samples from six patients were tested for SARS\2, and all
samples tested negative for the virus.

A [




Outline

3. Genomic epidemiology of SARB\2




Genomic epidemiology of novel coronavirus (nCoV)
* Built with github.com/nextstrain/ncov using data from (&)
Showing 89 of 89 genomes sampled between Dec 2019 and Feb 2020.
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Cell Tropism Predicts Long-term Nucleotide Substitution

Rates of Mammalian RNA Viruses

Allison L. Hicks, Siobain Duffy*

0O-

14 Bovine coronavirubCoV:
Nucleotide substitutions
per site per year (ns/s/y) =

24 o 0 0.83 x 103 (0.52-1.16)

-3 o

N °

0
0 10 20 30 40

Genome length (kb)

0.83 x 16 x 30000
= 24.9ns/sly

SAREC0V2
J

PLoS Pathog. 2014 Jan; 10(1): e1003838.
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Outline

4. Clinical manifestations of COVID19




Patients seek health care and can
be diagnosed and isolated, and
their contacts can be traced.

A caveat is that coronaviruses
have a propensity for noso-
comial spread.

Patients do not seek health care,
Mild or asymptomatic do not receive a diagnosis, and
may spread the virus to contacts.

Ability to contain emerging virus
in absence of countermeasures

Figure 1. Surveillance Pyramid and Its Relation to Outbreak Containment.

The proportion of mild and asymptomatic cases versus severe and fatal cases is cur-
rently unknown for 2019-nCoV — a knowledge gap that hampers realistic assess-
ment of the virus’s epidemic potential and complicates the outbreak response.
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