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New Virus Discovered by Chinese Scientists
Investigating Pneumonia Outbreak

Latest tally of people sickened in Wuhan i1s 59, with seven in critical condition

By Natasha Khan
Updated Jan. 8,2020 830 pmET

= et AA TEXT RECOMMENDED VIDEQS
Coronavirus Update:
HONG KONG—Chinese scientists investigating a mystery illness that California Borrows
; ; : p : Federal Cash, United
has sickened dozens in central China have discovered a new strain of Plans Cuts
coronavirus, a development that will test the country’s upgraded
- . . Na— . . Swedish Businesses
capabilities for dealing with unfamiliar infectious diseases. Remained Open, but
Are Suffering Too
The novel coronavirus was genetically sequenced from a sample from
one patient and subseguently found in some of the others affected in Saudi Arabia’s $500
' Eillion Megacity
Dream Clashes With

Reality
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Novel 2019 coronavirus genome

IND'U'E| 2019 coronavirus

s edward_holmes & & |Jan 11

10th January 2020
This posting 1s communicated by Edward C. Holmes, University of Sydney on behalf of the consortium
led by Professor Yong-Zhen Zhang, Fudan University, Shanghai

The Shanghai Public Health Clinical Center & School of Public Health, in collaboration with the Central
Hospital of Wuhan, Huazhong University of Science and Technology, the Wuhan Center for Disease
Control and Prevention, the National Institute for Communicable Disease Control and Prevention, Chinese
Center for Disease Control, and the University of Sydney, Sydney, Australia is releasing a coronavirus
genome from a case of a respiratory disease from the Wuhan outbreak. The sequence has also been
deposited on GenBank (accession MN908347 205¢ ) and will be released as soon as possible.

Update: This genome is now available on GenBank and an updated version has been posted 205k |

Disclaimer:

Please feel free to download, share, use, and analyze this data. We ask that you communicate with us if
you wish to publish results that use these data in a journal. If you have any other questions —then please
also contact us directly.

Professor Yong-Zhen Zhang,

Shanghai Public Health Clinical Center & School of Public Health,
Fudan University,

Shanghai, China.

TAIRD— o T AFEHR

email: zhangyongzhen@shphc org.cn
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Conventional PCR (3 > \)

Real-time PCR (1) 7L X A L)




Expeci
Name direction sequence (5'to 3')
(bp)
IN-6 sense GGTTGGGACTATCCTAAGTGTGA 440
IN-7 antisense CCATCATCAGATAGAATCATCATA
IN7hemi antisense ATCAGATAGAATCATCATAGAGA 435
L Expeci
No.Name direction sequence (5'to 3")
(bp)
1 NIID _WH-1 F501 sense TTCGGATGCTCGAACTGCACC 413
NID WH-1 R913 antisense CTTTACCAGCACGTGCTAGAAGG
2 NIID_WH-1_F2396 sense TAGGTGAAACATTTGTCACGCACTC 347
NID WH-1 R2742 antisense TGGTGCACCGCCTTTGAGTGTG
3 NIID_WH-1 F5822 sense GCATAGACGGTGCTTTACTTACAAAGTC 568
NID_WH-1_R6389 antisense ATTCCCTGCGCGTCCTCTGAC
4 NIID WH-1 F9436 sense ATTGTAGCTATCGTAGTAACATGCC 548
NID WH-1 R9983 antisense AGATGACAACAAGCAGCTTCTCTG
5 NIID_WH-1 F11625 sense AGTTTATTGTTTCTTAGGCTATTTTTGTAC 361
NID WH-1 R11985  antisense AGCTAAGAGAATGTCATTGTGTAA C
6 NIID_WH-1_F23061 sense ATATGGTTTCCAACCCACTAATGGTG 685
NID_WH-1 R23650  antisense ATTGACTAGCTACACTACGTGCC
7 NIID_WH-1 F24855 AGGTGTCTTTGTTTCAAATGGCACACA 485
NID WH-1 R25339 AGCAGGATCCACAAGAACAACAG
8 NIID_WH-1_F28659 TGGTGCTAACAAAGACGGCA 307
NIID WH-1 R28965 GTCAAGCAGCAGCAAAGCAA
9 NIID_WH-1_F29062 CCTCGGCAAAAACGTACTGC 386
NIID_WH-1_R29447 TGTCTCTGCGGTAAGGCTTG

Conventional PCR (3 > N)

SARS-CoV it {THF ICCDCTRE I N -
coronat B/ 714 v —

EVABHTRIFBLOETD IV NH
7oA < —%EHEREFE



Conventional PCR (3 > \)
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Conventional PCR (3 > \)
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Conventional PCR (3 > N)

Nested RT-PCR
Application | Name Direction Sequence (5' to 3") Expected size (bp)
Set for ORF1a
1st PCR NIID_WH-1_F501 Sense TTCGGATGCTCGAACTGCACC 413
1st PCR NIID_WH-1_R913 Antisense | CTTTACCAGCACGTGCTAGAAGG
2nd PCR NIID_WH-1_F509 Sense CTCGAACTGCACCTCATGG 346
2nd PCR NIID_WH-1_R854 Antisense | CAGAAGTTGTTATCGACATAGC
Sequencing | NIID_WH-1_Seq_F519 Sense ACCTCATGGTCATGTTATGG
Sequencing | NIID_WH-1_Seq_R840 Antisense GACATAGCGAGTGTATGCC
Set for Spike protein
1stPCR WuhanCoV-spk1-f Sense TTGGCAAAATTCAAGACTCACTTT 547
1stPCR WuhanCoV-spk2-r Antisense TGTGGTTCATAAAAATTCCTTTGT

G
2 PCR NIID_WH-1_F24381 Sense TCAAGACTCACTTTCTTCCAC 493
2 PCR NIID_WH-1_R24873 Antisense | ATTTGAAACAAAGACACCTTCAC
Sequencing | NIID_WH-1_Seq_F24383 Sense AAGACTCACTTTCTTCCACAG
Sequencing | NIID_WH-1_Seq_R24865 Antisense CAAAGACACCTTCACGAGG

MHEHEBEDH DNolt v b & BRERIBEREL v b 2B
Nest” 5 4 ¥ — & — 5 TV 2754 ¥ —% 5% L TWHOIC ik
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Real-time RT-PCR

WHOE

Orf1a Orf1ab S EM N

MNS08347 Wuhan-Hu-1
NC_004718 SARS-CoV

e 12 m s =
15,361 - 15460 26,141 - 26,253 28,555 - 28,682
RdRp E N

Figure 1 relative positions of amplicon targets on SARS-CoV ad Wuhan-CoV genome. N:
nucleocapsid; ORF: open reading frame; RdRp: RNA-dependent RNA polymerase. Numbers below
amplicon are genome positions according to SARS-CoV, NC_004718.

MERS-CoVDWHO;E+t v ~ (ORFla &upE)DERETE TH 5

Dr. Corman 7/'SARS-like beta-coronavirus£i@t v b & L TE T
IZHRE L Tty (3 D)HSARS-CoV-2HiEHETE B Z &
DREXINT-OTRIFRFE (HoDOFEKEZRFF->TL)

— o T lE CNBEE TR B ICR%ET L TREL TUW s,
N set no.2 (N2). N set no.3(N3)




Real-time RT-PCR

Sy b O—ILFEEHMEE T 7L — MMEE

N set no.2 (N2)

GGGCAGACGTGGTCCAGAACAAACCCAAGGAAATTTTGGGGA
CCAGGAACTAATCAGACGGATCCAGCTAGCGCATTGGATCTCGC
AAATTGCACAATTTGCCCCCAGCGCTTCAGCGTTCTTCGGAATG
TCGCGCATTGGCATGGAAGTCACACCTTCGGGAACGTGGTTGA
CCTACACAGCTGCCATCAAATTGGATGACAAAGATCCAAATTTC
AAAGATCAAGTCATTTTGCT

237 base

Forward Probe Reverse PCcheck(VIC) BamHI

TAIINZABEAGE WO, FHEOI-OD T L — b EAERT B EEHIC. Y
FAET AL D THANIE. BParhra—LELTEZALSIC, avis
F v 7BINETAATZS D %ERET,

WHOE & 2 THHEDICDOVWT, INbLH RAATHFERARETY 714 v —2FH T,



Real-time RT-PCR

20205 (5HH124F) 1‘% January
- £ o ! o E

5 | FEELTUWANIDY T IL K A LRT-

PCREEt v (N2, N3)A'EIZ. Bl N2t v FARIFTS - 7- D TEIEBEHA

WHOt v kA EJF L 7= D TValidate

validate
19 20 21 (] 24 25
26 27 78 29 30 31
Befm A & L CTWHOE(E. N)Z RIAARFF
EHSOEEE L THEYEETEEBL

TE>THBEWLT,




Real-time RT-PCR

R E N2ty b

Primer Sequence (5' to 3') Position Concent
(MN908947) ration
NIID 2019-nCOV_N F2 | AAATTTTGGGGACCAGGAAC 29142-29161 500 nM
NIID 2019-nCOV_N R2 | TGGCAGCTGTGTAGGTCAAC 29299-29280 700 nM
NIID 2019-nCOV_N P2 | FAM-ATGTCGCGCATTGGCATGGA-BHQ | 29239-29258 200 nM

Detection of second case of 2019-nCoV infection in Japan<

INaganori Nao, !Kazuya Shirato, Harutaka Katano, !Shutoku Matsuyama, and !Makoto
Takeda<

ILaboratory of Acute Viral Respiratory Infections and Cytokines, Department of Virology
III, National Institute of Infectious Diseases, 4-7-1 Gakuen, Musashimurayama, 208-0011
Tokyo, Japan: ZDepartment of Pathology, National Institute of Infectious
Diseases, 1-23-1 Toyama, Shinjuku, Tokyo 164-8640, Japan«

o

Method & Results<

1) Nested RT-PCR«

Total RNA was extracted from pharyngeal swab using QIAamp viral RNA mini kit
(Qiagen) following manufacture’s instruction. First strand cDNA was synthesized using
Super Script IV Reverse Transcriptase (Thermo) with random primer (Thermo) and
oligodT primer (Thermo). PCR reaction was performed using Quick Taq HS Dyemix
(TOYOBO, Japan) using two 2019-nCoV specific primers (Table 1). The PCR condition
was as follows: 94°C for 1 min; 40 cycles of 94°C for 30 sec, 56°C for 30 sec, and 68°C
for 1 min. After 15t PCR, nested PCR was performed using 224 PCR primers and 1uL of
15t PCR product under the same condition as 1t PCR. The primer concentrations were

400nM for all. DDW was used as negative control. The amplicons were visualized by 2%

BIWHOIZ &



Real-time RT-PCR

WHO 7 vt A

Assay/use Oligonuecleotide Sequence® Concentration®

‘ GTGARATGGTCATGTGTGGCGG - Use 600 nM per reaction
for 2019-nCoV, will not detect

SARS-CoV.

RdRp_SARSr-F

Use 100 nM per reaction and mix with P1

RdRP gene
beco-Probe will detect 2019-nCoV,
b nM per reaction and mix with Pz
RdRp_SARSr-R CARATGTTAAASACACTATTAGCATA Use 8oo nM per reaction
TTAALA 3L Use 400 nm per reaction
E gene Use zoo nm per reaction

Use 400 nm per reaction

N_Sarbeco_F CACATTGGCACCCGCAATC Use éoo nm per reaction
N gene N_Sarbeco_P FAM-ACTTCCTCAAGGAACAACATTGCCA-BEQ Use zoo nm per reaction
N_Sarbeco_R GAGGAACGAGAAGAGGLTTG Use oo nm per reaction

RARP > RENMET T TEVLVITH S0
REEIAI G EWHIEFERSDOIAY HS F&iE{LL TWAEEA AL
BREIIPCCEVWVARARBZEYVZELTWS > #HHA




Real-time RT-PCR
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Real-time RT-PCR
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Real-time RT-PCR
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Real-time RT-PCR

N set no.2 (N2)

GGGCAGACGTGGTCCAGAACAAACCCAAGGAAATTTTGGGGACCAGGAACTAATCAGAC
GGATCCAGCTAGCGCATTGGATCTCGCAAATTGCACAATTTGCCCCCAGCGCTTCAGCGTTC
TTCGGAATGTCGCGCATTGGCATGGAAGTCACACCTTCGGGAACGTGGTTGACCTACACA
GCTGCCATCAAATTGGATGACAAAGATCCAAATTTCAAAGATCAAGTCATTTTGCTGAATAA
GCATATTGACGCATACAAAACATTCCCACCAACAGAGCCTAAAAAGGACAAAAAGAAGAA
GGCTGATGAAACTCAAGCCTTACCGCAGAGACAG

337 base

Forward Probe Reverse PCcheck (VIC) BamH I

JCAR

H ED230R—ZA L HWNTEWD T, Megascript kit COEE £ D Lithium
Chloride Precipitation® WCHEET HEEZZ o NT-DT100
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Real-time RT-PCR
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Real-time RT-PCR
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Jpn J Infect Dis. 2020 Feb 18. doi: 10.7883/yoken.JJID.2020.061. [Epub
ahead of print]

Development of Genetic Diagnostic Methods for Novel Coronavirus
2019 (nCoV-2019) in Japan.

Shirato K1, Nao N1, Katano H?2, Takayama I3, Saito S3, Kato F1, Katoh H?,
Sakata M1, Nakatsu Y1, Mori Y1, Kageyama T3, Matsuyama S?!, Takeda M.




NIID-N2+t v b &£ CDC-N2t v b DI ERE %

NIID-N2
Forward

TTTTGGCAGACGTGGTCCAGAACAAACCCAAGGAAATTTTGGGG

ACCAGGAACTAATCAGACAAGGAACTGATTACAAACATTGGCCGC

AAATTGCACAATTTGCCCCCAGCGCTTCAGCGTTCTTCGGAATGT
Probe

CGCGCATTGGCATGGAAGTCACACCTTCGGGAACGTGGTTGACC

Reverse Reverse
TACACAGGTGCCATCAAATTGGATGACAAAGATCCAAATTTCA

IN2O > bA—ILiFa X IF v 7B TCDCON2IZFA 78 LD THEE A 78 L
GGGCAGACGTGGTCCAGAACAAACCCAAGGAAATTTTGGGGACCAGGAACTAATCAGAC
GGATCCAGCTAGCGCATTGGATCTCGCAAATTGCACAATTTGCCCCCAGCGCTTCAGCGTTC
TTCGGAATGTCGCGCATTGGCATGGAAGTCACACCTTCGGGAACGTGGTTGACCTACACA
GCTGCCATCAAATTGGATGACAAAGATCCAAATTTCAAAGATCAAGTCATTTTGCTGAATAA
GCATATTGACGCATACAAAACATTCCCACCAACAGAGCCTAAAAAGGACAAAAAGAAGAA
GGCTGATGAAACTCAAGCCTTACCGCAGAGACAG

337 base
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2019-nCoV BHIZHIHTE A Z L PHERTETWVD
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Thermo Fisher Scientific

GuantiTect Probe RT-PCRE kit (Catf 204443 £

AgPath-1D One-step RT-PCR Reagents (Catff
AM1005 £8)

TaglMan Fast Virus 1-Step Master Mix (Catdt
4444437 253

AHFRAA

One Step PrimeScript RT-PCE Kit (Perfect Real
Tiwal (Mattt PROAAL &

Roche LightCycler (98, 480,
48011)

ABT 7500 U —X

ABI QuantStudio U —X

ABI Steplne U —XA

Bio-Rad CFE86 Touch 7 —X
Bio-Rad CFX86 Touch Deep well

vy —x

Roche LightCycler (98, 480.
48011)

ABI 7500 U —X

ABI QuantStudio U —X
ABI Steplne U —X

Roche LightCycler (98, 480,
48011)

ABI 7500 U —X

ABI QuantStudio U —X
ABI Steplne U —X

Rache LightCyeler 96, 48011
ABI 7500 U —X
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https://www.niid.go.jp/niid/images/lab-manual/2019-nCoV-17-current.pdf
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Berlin, Jan 17th, 2020

Diagnostic detection of 2019-nCoV by real-time RT-PCR

-Protocol and preliminary evaluation as of Jan 17, 2020-

Victor Corman, Tobias Bleicker, Sebastian Briinink, Christian Drosten
Charite Virology, Berlin, Germany

Olfert Landt, Tib-Molbiol, Berlin, Germany

Marion Koopmans
Erasmus MC, Rotterdam, The Netherlands

Maria Zambon
Public Health England, London

Additional advice by Malik Peiris, University of Hong Kong

Users looking for a workflow protocol consult the last three pages
of this document

Contact: christian.drosten@charite.de
https://virologie-ccm.charite.de/en/

Positive control material is available from Charité, Berlin, via EVAg
(https://www.european-virus-archive.com/).

This is document Version 2.

Changes against Version 1 (Jan 13, 2019): Workflow protocols included, N gene assay
removed, data for single probe versions of RdRp assay added; information on availability of
controls updated.
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2. HCoW-0043 WvR1558

3. HCoW-MLE3 MC 005831

4. HCow=HKU1 Tokyo/SGH-15-201 4P
5.5 ARS-CoW Fri1

6. MERS -Co EMC

7.5 ARS-CoY=-2_WH1 =
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S2
—» S2° VHCR  HR1 HR2 TM
: ﬂCOOH
[
S2
- --- - RV ABRS A | | LFEKL v
LBCLESECSK ABSRS A I EDLLFBK VKL

. RIIR ----- AL LLFER VY

FREL vBCLBPHCE- REFFEDLLF KVKL

L - - - ------ SF I EDLLF LAD A
Pyl 8------ Al SEE 1 ADP
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P Er

VHCR
Putative fusion peptide
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S2 set

! COOH

ATGTCCTTCCCTCAGTCAGCACCTCATGGTGTAGTCTTCTTGCATGTGACTTATGTC
CCTGCACAAGAAAAGAACTTCACAACTGCTCCTGCCATTTGTCATGATGGAAAAG

CACACTTTCCTCGTGAAGGTGTCTTTGTTTCAAATGGCACACACTGGTTTGTAACA
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Sensitivity (copies/reaction)
Origin of isolate Name of isolate NIID-N2 set  NIID-S2 set
Wuhan Al/1-004/2020 7.9 4.4
TY/WK-521/2020 1.4 1.4
TY/WK-501/2020 1.4 4.4
Wuhan-total 2.5 3.0
Europe/America QH-328-037 1.7 7.9
QH-329-073 3.7 1.7 N2 (2 |7_E‘|éﬁﬁ
QH-406-006 3.7 3.7
QH-406-007 3.7 1.7
Euro-total 3.0 3.0
Tokyo TY5-329 4.4 7.9
TY5-332 2.5 4.4
TYS5-337 4.4 54
TY5-339 1.4 7.9
TY5-340 1.4 4.4
Tokyo-total 2.5 5.8




Name of isolate Amount/reaction NID- | NID
N2 set |S2 se
1aviruses
SARS-CoV-2 Japan/TY/WK-521/2020 2.5x10° copies + +
SARS-CoV Frankfurt-1 5x10* copies - -
MERS-CoV EMC 2.5%10° copies - -
1an coronaviruses (HCoV)
HCoV-229E VR-740 1.8x10° copies - -
Sendai-H/1121/04  4.9x10° copies - -
Niigata/01/08 2x10° copies - -
HCoV-NL63 Amsterdam [ 2x10° copies - -
Tokyo/SGH-15/2017  7.5x10° copies - -
Tokyo/SGH-24/2018  2.0x10* copies - -
HCoV-OC43 VR-1558 5.1x10'° copies - -
Tokyo/SGH-36/2014  6.8x10 copies - -
Tokyo/SGH-61/2014  3.3x108 copies - -
Tokyo/SGH-06/2015  1.1x108 copies - -
Tokyo/SGH-65/2016  2.9x108 copies - -
HCoV-HKU1 Tokyo/SGH-15/2014  5.7x107 copies - -
Tokyo/SGH-18/2016  6.3x108 copies - -
nza viruses
HIN1pdm A/California/7/2009 1x10° copies - -
H3N2 A/Victoria/210/2009  8.4x10* copies - -
B B/Brisbane/60/2008  4.2x10° copies - -
\yxoviruses
aman respirovirus 1 (PIV1) C-35 1.1x10° copies - -
NIID/79081/1/2019  1.3x10° copies - -
NIID/79082/2/2019  5.1x10° copies - -
uman respirovirus 3 (PIV3) C-243 9.3x10° copies - -
NIID/79133/1/2019  4.1x10° copies - -
iman Rubulavirus 2 (PIV2) NIID/56606/2/2019  7.3x10? TCIDso - -
NIID/56607/1/2019  7.3x10' TCIDso - -
noviruses
duman orthopneumovirus Long 5.7x10* copies - -
piratory syncytial virus, RSV) A2 2.5 x10° copies - -
CH/18537 4.8x10° copies - -

piratory syncytial virus, RSV)

Human metapneumovirus

(hMPV)

yviruses (ADV)
ADV 3
ADV 4
ADV 7

A2
CH/18537
Bl
A/NIID/2347/14
A/NIID/2367/14
A/NIID/2470/14
B/NIID/2472/14
B/NIID/2474/14
[A10-2003
Sendai/0256/2015
Sendai/414/2013
Sendai/1052/2011

G.B.
RI-67

Gomen

S2 7 v b DSpecificity

2.5 x10° copies
4.8x10° copies
2.5 x10° copies
5 x10* copies
5 x10* copies
5 x10* copies
5 x10* copies
5 x10* copies
1.0x10° copies
5.0x10* copies
2.0x10? copies
3.4x10° copies

7x10° TCID50
7x10° TCID50
7x10° TCID50

RE= IO 7R WL




(Cp value)
No.  Detection result Specimen type NIID-N2 set | NIID-S2 set

1 Not detected Pharyngeal swab - -

2 Not detected Pharyngeal swab - -

3 Not detected Pharyngeal swab - -

4 Not detected Pharyngeal swab - -

5 Not detected Pharyngeal swab - -

6 Not detected Pharyngeal swab - -

7 Not detected Pharyngeal swab - -

8 Not detected Pharyngeal swab - -

9 Not detected Pharyngeal swab - -
10 Not detected Pharyngeal swab - -
11 Not detected Pharyngeal swab - -
12 Not detected Pharyngeal swab - -
13 Not detected Pharyngeal swab - -
14 Not detected Pharyngeal swab - -
15 Not detected Pharyngeal swab - -
16 Not detected Pharyngeal swab - -
17 Not detected Pharyngeal swab - -
18 Not detected Pharyngeal swab - -
19 Not detected Pharyngeal swab - -
20 Not detected Pharyngeal swab - -
21 Not detected Pharyngeal swab - -
22 Not detected Pharyngeal swab - -
23 Not detected Pharyngeal swab - -
24 Not detected Pharyngeal swab - -
25 Not detected Nasal swab - -
26 Not detected Sputum - -
27 Not detected Sputum - -
28 SARS-CoV-2 Pharyngeal swab 233 24.15
29 SARS-CoV-2 Pharyngeal swab 25.1 25.87
30 SARS-CoV-2 Pharyngeal swab 27.4 28.15
31 SARS-CoV-2 Pharyngeal swab 29.7 30.57
32 SARS-CoV-2 Pharyngeal swab 29.7 30.46

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

SARS-CoV-2
SARS-CoV-2
SARS-CoV-2
SARS-CoV-2
SARS-CoV-2
SARS-CoV-2
SARS-CoV-2
SARS-CoV-2
SARS-CoV-2
ADV C
ADV C
hMPV
hMPV
Influenza A
Influenza A
PIV1
PIV1
PIV2
PIV2
PIV3
PIV3
RSV A
RSV B
RSV A
RSV B

Pharyngeal swab
Pharyngeal swab
Pharyngeal swab
Pharyngeal swab
Pharyngeal swab
Nasopharyngeal swab
Pharyngeal swab
Pharyngeal swab
Sputum
Nasopharyngeal swab
Nasopharyngeal swab
Nasopharyngeal swab
Nasopharyngeal swab
Nasopharyngeal swab
Nasopharyngeal swab
Nasopharyngeal swab
Nasopharyngeal swab
Nasopharyngeal swab
Nasopharyngeal swab
Nasopharyngeal swab
Nasopharyngeal swab
Nasopharyngeal swab
Nasopharyngeal swab
Nasal swab

Nasal swab

S2 7 v b MDPracticality

28.9
30.5
32.7
35.9
36.2
34.9
33.7
28.7
22,5

30.43
32.16
33.54
36.14
38.53
35.0
33.9
28.1
28.1

FRIRRIEDIBEFER HN2 & —2X
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CAATTTCAAGTGTTTTAAATGATATCCTTTCACGTCTTGACAAAGTTGAGGCTGAAGT
GCAAATTGATAGGTTGATCACAGGCAGACTTCAAAGTTTGCAGACATATGTGACTCA
ACAATTAATTAGAGCTGCAGAAATCAGAGCTTCTGCTAATCTTGCTGCTACTAAAATG
TCAGAGTGTGTACTTGGACAATCAAAAAGAGTTGATTTTTGTGGAAAGGGCTATCAT
CTTATGTCCTTCCCTCAGTCAGCACCTCATGGTGTAGGGATCCAGCTAGCGCATTGG
ATCTCGGCATGTGACTTATGTCCCTGCACAAGAAAAGAACTTCACAACTGCTCCTGC
CATTTGTCATGATGGAAAAGCACACTTTCCTCGTGAAGGTGTCTTTGTTTCAAATGG
CACACACTGGTTTGTAACACAAAGGAATTTTTATGAACCACAAATCATTACTACAGAC
AACACATTTGTGTCTGGTAACTGTGATGTTGTAATAGGAATTGTCAACAACACAGTTT
ATGATCCTTTGCAACCTGAATTAGACTCATTCAAGGAGGAGTTAGATAAATATTTTA

574b
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Login
\GISAID. g .
About us Database Features Events Collaborations References Registration Help
Genomic epidemiology of hCoV-19

UK reports new variant, termed VUI 202012/01 ) e

The United Kingdom reported a new variant, termed VUI £ = _"_“ [f

202012/01 (Variant Under Investigation, year 2020, month 12, ;_.;' v . 4 = ————— e |
variant 01). It was defined by multiple spike protein mutations e o 2 . I} . >
(deletion 69-70, deletion 144-145, N501Y, A570D, D614G, 3 ___gﬁ—‘._a__:_ﬁ_: 5

P681H, T7161, S982A, D1118H). There are currently 24 746
viruses from the UK in GISAID EpiCoV with a collection date
since 1. November. A small fraction of them, about 6% (all
from clade GR) share several of these mutations.

1

3D structural position of multiple spike protein
mutations

As seen on many occasions before, mutations are naturally COVID-19 Global Cases
expected for viruses and are most often simply neutral regional markers useful for contact tracing. The
mutations seen have rarely been affecting viral fitness and almost never affect clinical outcome but the
detailed effects of these mutations remain to be determined fully.

= read mare

Enabled by hCoV-19 data from GISAIlo hCoV-19 Data Sharing via GISAID

submissions

Recent hCoV-19 Data Submissions

hCoV-19/BurkinaFaso/4312/2020

hCoV-19/France/CVL-IPP3554/2020

hCoV-19/Jardan/AM-AL SR-40958/2020

Sequence Analysis Pipeline



Registered Users EpiFlu™ EpiCov™ My profile

EpiCoVv™ 'ﬁ’ Search j Downloads 3 Upload ;',.J My Unreleased

W LU T EUE |

PSHIND U UDT | FHvasy NULLG | wunivawi

You are logged in as Kazuya Shirato - logout

Search
Accession ID | | Virus name| | ~| [Flcomplete® [“] high coverage(®
Location | V‘ Host |Humar1 VJ [“llow coverage excl(?) [_]w/Patient status(3)
Collection | 9| to | = | Submission == AR A S T |
Clade all |~ Lineage | ~| Mutation | ~] Reset  Fulllext A
w \irus name Passage de Accession ID Collection dat Submission L @ Length Host Location Originating lab
[ hCoV-19/BrazilfSP-735/2020 Original EPILISL_693248 = 2020-07-06 2020-12-10 29,874  Human South America/E Centro Mur 2
[Registered Sequcenes 256429 2020-06-30  2020-12-10 () 29840 Human South America/E Secao Cer
[ ; o 2020-06-30  2020-12-10 29,852 Human South America /£ Laboratoric
[Avallable Sequences 1 92325 Rate( /0) 2020-07-02 2020-12-10 29858 Human South America/E  UPA Santa
‘Euro 117200 60.9
United Kingdom 85085
North America 39501 205 12/10
USA 36562 LHE < BT, (E & A EEE
South America 1585 0.8
Asia + Middle East 18191 9.5 KEET XY DO DEIKHN60%
Japan 9385
Oceania 13185 6.9

Australia 12471
Africa 2593 1.3
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NIID-N2 set Sequence (5' to 3'))
NIID_2019-nCOV_N_F2 AAATTTTGGGGACCAGGAAC
N2F_G16T AAATTTTGGGGACCATGAAC
N2F_C20T AAATTTTGGGGACCAGGAAT
NIID_2019-nCOV_N_R2ver3 TGGCACCTGTGTAGGTCAAC
N2Rver3_GO9A TGGCACCTATGTAGGTCAAC
N2Rver3_G11T TGGCACCTGTATAGGTCAAC
NIID_2019-nCOV_N_R2_C6G (Ver.1) TGGCAGCTGTGTAGGTCAAC
NIID_2019-nCOV_N_P2 ATGTCGCGCATTGGCATGGA
N2P_G6T ATGTCTCGCATTGGCATGGA
NIID-S2 set Sequence (5' to 3'))
SARS-CoV2_NIID_S_F1 CAGTCAGCACCTCATGGTGTA
S2_F1T18C CAGTCAGCACCTCATGGCGTA <& &Tx%68
SARS-CoV2_NIID_S_R3 AACCAGTGTGTGCCATTTGA
S_R3_T9C AACCAGTGCGTGCCATTTGA
SARS-CoV2_NIID_S_P2 TGCTCCTGCCATTTGTCATGATGG
S P2 G2T TTCTCCTGCCATTTGTCATGATGG
S_P2_G20T TGCTCCTGCCATTTGTCATTATGG

S_P2_T22C

TGCTCCTGCCATTTGTCATGACGG




SATYTFOEEBE

N E £ 2 Be5)
X BR LN T RRAT

NIID-N2 set All Existence rate (%)| Japan Existence rate (%)
?;Zﬂzﬁfes 192028 9385
Mismatches 4933 2.57 55 0.59
N2F_G16T] 129 0.07 4 0.04
N2F_C20T 325 0.17 36 0.38
N2Rver3_G9A 348 0.18 4 0.04
N2Rver3_G11T]| 123 0.06 1 0.01
N2P_G6T| 3105 1.62 1 0.01
NIID-S2 set All Existence rate (%)| Japan Existence rate (%)
‘;\;Zﬂzzfes 192237 9385
Mismatches 2321 1.21 27 0.29
S R3 . T9C 376 0.20 1 0.01
S P_G2T] 252 0.13 11 0.12
S _P_G20T] 319 0.17 0 0.00
S P _T22C 476 0.25 0 0.00
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Sensitivities (copies/reaction) Primer/Probe set
N2 (Ver.3) N2 (Ver.l)*  N2F C20T**
N2 original (Ver.3) 256 4.5
N2F Gl6T 2.5
Control template N2F_C20T 59.3 14
N2Rver3 G9A 4.4
N2Rver3 GI11T 4.4
N2P_G6T 0.8
S2
S2 original 1.1
S2 R3 T9C 1.4
Control template $2 P2 GoT 0.8
S2 P2 G20T 0.8
S2 P2 T22C 2.5
S2_F1T18C 7.9 S2 FIT1I8CO 774 ~—7T 25
N2DFDIRICE T2 EERLUNIFTFICEE TR o na Ly,

3RIFAOFIF EREDNT AL DMRETE R A2 DT TR,

" —



N2P_6GT QuantiTect-LightCycler T~ D g £

Copies
L, 2500
2000  Control RNA (Original) 250
g 1.600 25
g 1.200
§ 0.800
0.400 _—~235
0.000 2000
400 800 1200 16.00 20.00 24.00 28.00 32.00 36.00 40.00 44.00
Copies
2500
0.800  Control RNA (N2P_G6T) //' 250
£ 0.600 N / 25
g A/
g 0400 ¥ i W

0.200 //E/ ~ 23

0.000 0-000 _—
4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00 44.00
Cycle

2.000 Merged

» 1.600
o
5
g 1.200
<
S 0.800
[T

0.400

0.000 «2900

4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00 44.00
Cycle

N2P G6TEZEICL NV EHENTHY . RENEIERLDH S



N2P_6GT QS5 TDCt~DEE

Control RNA (Original) Control RNA (N2P_G6T)
Amplification Plot P— Amplification Plot
Copies 2500250252.5  Copies 250025025 2.5

N2P G6TZEEIZCtH' LR T 21EMICH B,
F— P TEPERNGEWSGSIEEOOBREBETHET 52 L1253



Number of Number of

sequences Sequences
N2F_C20T 325 N2P_G6T 3105
Hong Kong 68 England 2401
England 44 Scotland 411
USA 41 Wales 207
Japan 36 Northern Ireland o
Denmark 27 Denmark 26
Spain 26 USA 26
Australia 19 Australia 4
Costa Rica 19 Russia 4
Portgul 14 Japan 3
Other 31 The Netherlands %
Spain p.
Other 13
N2F C20TZEE(F X _A > « iRV b H L
NREELBONBZH, T TITHRAIC N2P_G6TE R (397.4% W EEH 5 D&
LT3 BRIZD, BEA O HEENDH B,

MND2DE BHEF > TWLWBDIEhCoV-19/England/CAMC-A41713/2020| EP1_ISL_609338|2020-10-05D 1E2 %! D
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JCRB1819 VeroE6/TMPRSS2 Order

R JICRBA XA AT 7 AT BEFH

Important Notice(s) D 7 a— > 7& A%Em’ﬁ%

On the commercial use of Vero/TMPRSS2

Mycoplasmal contamination --> confirmed the elimination of mycoplasmas / ¥« SX<EEICEALT
VeroE6/TMPRSS2 --> TE2(CIRPERER

About the exportation of VeroE6/TMPRSS2 - CITES regulated cell line -
To customers in Europe [VeroE6/TMPRSS2]
HAAEEE . Do A REN SR HRROERTIE) (HRAFEFESEIECSE5)

MpEES(ICRB) | JCRB1819 ML | VeroE6/TMPRSS2
EWE(BAE) 7IOUANSRUYIL HEia(E4E) SR
JAZMB#FE) | Transmembrane Serine Protease JO7«—J) | VeroEé cells expressing the
TMPRSS2%IR VeroE6HlRZE:, transmembrane serine protease
MERS (REIRSEESD J0 D TMPRSS2.
A ASRENE, ENREERTIARC
SVWTHEOOF AL ADDEECAE
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VeroE6/TMPRSS2TSARS-CoV-2Z Bt BIZI1E. BELZ1000E—ELEEHND

MERS-CoV#&Vero&Vero/TMPRSS2 CIE i D BEL == DT —4
(HEER T T[ZHFRLI=VMILRZEEE THEELT)

Copies/50ul 500000 50000 5000 500 50 5 0.5 Negative control Sensitivity(copies) Time required
Virus isolation*

Vero 6/6 6/6 6/6 3/6 0/6 0/6 0/6 0/6 500 5 days
Vero/TMPRSS2 6/6 6/6 6/6 6/6 5/6 0/6 0/6 0/6 23.2 2 days

Virol J . 2014 Aug 8;11:139.p doi: 10.1186/1743-422X-11-139.
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