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eMethods

Diagnostic testing and RNA dependent RNA polymerase RdRp sequencing of Severe Acute Respiratory

Syndrome coronavirus 2 SARS CoV 2 from nasopharyngeal samples

Extraction ofviral nucleic acid from respiratory specimenswas performed using EZ1 virus mini kit v2 0 Qiagen

according to the manufacturer s instruction The RNA ZEVtlX\HjtQLf 3 Cfel S 9 feMIHJbQGlX\HjfcVMdP SGEWdtELj

all assays

Three specific real time RT PCR methods targeting the N S and ORFlab genes were designed to detect the

presence of SARS CoV 2 in clinical samples The N gene real time PCR was modified from and shares the same

probe as the SARS CoV N gene RT PCR Changes were made in the forward primer to increase sensitivity

towards SARS CoV 2 and in the reverse primer to differentiate between SARS CoV 2 and SARS CoV The

modified primer sequences are forward primer 5 CTC AGT CCA AGA TGG TAT TTC T reverse primer 5

AGC ACC ATA GGG AAG TCC The probe sequence is 5 FAM ACC TAG GAA CTG GCC CAG AAG CT

BHQ1 as previously described Thermal cycling was performed at SO XT for 20 minutes for reverse transcription

95 C for 15 minutes 50 cycles of 94C for 5 seconds then 55 C for 1 minute

The sequences for the ORFlab real time RT PCR are forward primer 5 TCA TTG TTA ATG CCT ATA TTA

ACC reverse primer 5 CAC TTA ATG TAA GGC TTT GTT AAG probe 5 FAM AAC TGC AGA GTC

ACA TGT TGA CA BHQ1 The sequences for the S gene real time RT PCR are forward primer 5

TATACATGTCTCTGGGACCA reverse primer 5 ATCCAGCCTCTTATTATGTTAGAC probe 5 FAM

CTAAGAGGTTTGATAACCCTGTCCTACC BHQ1 Thermal cycling for both ORFlab and S gene real time

RT PCR assays were performed at 50 C for 20 minutes for reverse transcription 95 C for 15 minutes 50 cycles

of 94 C for 5 seconds 50 C for 20 seconds and 72]lC for 20 seconds

RLtatMD IffiRERQtR^iagg 1 ^ SOW 500nm each of forwardand reverse primer 150nm

SIEEHbQG1 ^ CH XDQ^IF\ 7 I£ £f^SUEmG^UQT ^ XD 7fF lEEH^ 7 PCR kit Qiagen All reactions

were run on LightCycler 2 0 instrument Roche All samples were also tested for endogenous RNAse P as an

internal control

One step RT PCR for coronaviruses was performed using primers modified from a pan human coronavirus

sequencing assay forward primer 5 GGTTGGGACTATCCTAARTGTGA reverse primer 5

GGCATCATCAGATAGAATCATCAT 1 This primer set was used to amplify a 440bp region using Superscript
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„ V5WtQV l7IX lN5^QiLWH^Qt^t3 tiHfWQ iQMQty ^3 CMP SM 1 tQG^ QO of each primer

Reverse transcription was performed at 45i’C for 10 minutes 55 C for 10 minutes followed by Taq activation at

94 C for 2 minutes Target amplificationwas performed in 55 cycles of 94llC for 15 seconds 48llC for 30 seconds

08 0 for 1 minute and a final extension at 6 C for 5 minutes Amplified products were visualized by agarose gel

electrophoresis and sequenced using Applied Biosystem 3500xL Genetic Analyzer Applied Biosystems using

the PCRprimers and Bigdye v3 1 AppliedBiosystems

SARS CoV 2 PCR from other samples

World Health Organisation interim guidance updated 17 January 2020 for laboratory testing for Coronavirus

disease COVID 19 in humans was followed for PCR of stool urine and blood 1
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eFiqure 1 Case Map of Confirmed 2019 nCoV Cases in Singapore
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eFiqure 2 Workflow of Screening and Admission for Suspected COVID 19 as of

February 8 2020
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eFiqure 3A Individual Plot of Serial Cycle Threshold Ct Values by Day of Illness for Each Patient
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eFigure 3B Serial Cycle Threshold Values for All Patients by Day of Illness
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eFiqure 4 Serial Cycle Threshold Ct Values by Day of Illness up to Day 14 Split by

Patients Who A Required Supplemental Oxygen and B Did Not Require

Supplemental Oxygen
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eFigure 5 Phylogenetic Tree of Six Patients With Available Sequences

BetaCoVAVuhan IVDC HB 05 2019|EPI_ISL_40212112019 12 30

Case2

BetaCoV Wuhan IVDC HB 01 2019|EP_ISL_402119|2019 12 30

g
Case5

— Case18

Case3

CaselO

Casel

BetaCoV Wuhan IVDC HB 04 2020|EPIJSL_402120|2020 01 01

DQ182595|SARS coronavirus ZJ0301

AY485277|SARS coronavirus Sinol 11

100 AY502931 |SARS coronavl rus TW8

AY278554|SARS coronavirus CUHK W1

AY502924|SARS coronavirus TW11

MF996631|HKU1_FT1501 23 2015

99
MF996628|HKU1_FT1501 12 2015 CoV HKU1

I— MF996625|HKU1_FT1412 8 2014

FJ415324|Human enteric coronavirus 4408

KF572874|Human coronavirus OC43_079A_07

KF572940|Human coronavirus OC43 8099 09

82
MF374983|Human coronavirus OC43_HCoV OC43 USA TCNP_0070 2016

KF572940|Human coronavims OC43_8099_09

r JN129834|Human coronavirus OC43_HK04 01

MF374983|Human coronavirus OC43 HCoV OC43 USA TCNP_0070 2016

1001 KT253301 |HCoV 229E human GBR LP 1963

I KM055566|Human coronavirus 229E|Strain Name 1649A_2009

KR011265|Hu Riyadh KSA 2466 2015

KU233362|Jordan_10_2015

KC164505|England 1

KT806047|Hu Hufuf KSA 9158 2015

MF741827|Hu Jordan 12662 2015

SARS CoV 2

100

SARS CoV

99

89 [

100

CoV OC43

] CoV 229E

100
MERS CoV

005

Genetic analysis of partial RdRp gene sequence of SARS CoV 2 strains from six of the cases The phylogenetic tree was inferred

by Maximum Likelihood with 1000 bootstrap validation
2

© 2020 American Medical Association All rights reserved



286658

eTable 1 Epidemiologic Features of Patients Infected With 2019 nCoV

n

Exposure history

Travel to Wuhan 18 100

Contact with Huanan seafood market 1 5 6

Contact with healthcare facility in China 3 17

Contact with known case of 2019 nCoV 10 56

Source of referral

Self referral to emergency department 10 56

Primary healthcare clinic 1 5 6

Screening at air or land borders 3 17

Contact tracing 4 22
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eTable 2 Cycle Threshold Values for Respiratory Blood Urine and Stool Samples by Day of Illness

Case
Sample 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

No

Respiratory 24 2 ND ND 34 7 ND ND ND ND 33 5 ND ND 34 1 ND ND ND ND ND

Blood
1

Urine

Stool

Respiratory 30 4 35 3 32 8 ND ND 34 0 ND ND

Blood ND ND ND ND
2

Urine ND

Stool ND ND ND ND ND ND

Respiratory 25 8 20 8 29 7 29 8 32 3 34 0 35 6 33 8 32 6 34 6 34 7 ND 33 5

Blood
3

Urine

Stool

Respiratory 31 9 32 0 31 0 30 8 ND ND ND

Blood
4

Urine

Stool

Respiratory 24 5 20 0 30 8 ND 32 8 31 8 31 0 36 0 ND 31 9 29 9 29 9 ND 28 9

Blood 32 7 33 6
5

Urine

Stool

Respiratory 20 6 23 6 27 8 30 5 32 6 31 0 37 4 31 5 ND ND 34 3 29 4 ND 31 4

Blood
6

Urine

Stool

Respiratory ND ND 35 0 32 2 ND ND ND

Blood ND
7

Urine ND

Stool
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Respiratory 34 0 32 3 29 9 28 6 34 0 33 5 31 2 33 5 33 1 31 9 33 2 30 3 32 3 30 3 31 6 ND 34 7 34 8 ND ND

Blood
8

Urine

Stool

Respiratory ND 30 6 32 2 34 2 30 9 ND 33 0 33 2 32 6 27 9 ND 31 6 31 4 33 5 ND 34 5 36 4

Blood ND ND
9

Urine ND

Stool ND ND ND ND ND

Respiratory 28 1 32 7 30 0 31 5 34 1 ND ND

Blood ND
10

Urine ND

Stool ND ND

Respiratory 24 8 28 7 35 2 33 6 33 8 32 1 ND ND ND

Blood ND ND
11

Urine

Stool 26 0 26 0 26 0

Respiratory 29 6 31 9 30 4 32 4 33 2 32 1 34 0 34 1 ND 33 4 ND ND ND ND

Blood ND
12

Urine ND

Stool

Respiratory ND 32 8 ND ND ND ND

Blood ND ND
13

Urine ND

Stool 36 0

Respiratory 28 2 22 8 28 1 22 8 23 9 25 0 27 8 32 1 31 9 ND 31 4 31 3 ND ND ND ND

Blood
14

Urine ND

Stool 30 0 29 0

Respiratory 35 0 28 2 34 2 32 6 32 5 31 2 29 9 31 1 29 0 ND ND 34 7 ND

15 Blood ND ND

Urine ND
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Stool

Respiratory 36 1 30 2 24 6 31 5 32 2 34 2 34 6

Blood
16

Urine

Stool

Respiratory 33 2 31 3 32 6 30 9 33 8 30 5 31 0 29 9 ND ND

Blood ND ND
17

Urine ND

Stool ND

Respiratory 28 2 24 9 25 7 22 7 28 6 30 1 32 9 31 1 31 6 ND 30 7 30 9 32 3 34 1 37 2 34 5 35 4

Blood ND ND
18

Urine ND

Stool 30 0 29 0

indicates not done ND indicates not detected

Values are indicated to one decimal place
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eTable 3 Singapore 2019 Novel Coronavirus Outbreak Research Team Members

Name Highest
Degree

Affiliation Institution

Poh Lian Lim MD National Centre for Infectious Diseases Singapore
Brenda Sze Peng Ang MPH National Centre for Infectious Diseases Singapore

Cheng Chuan Lee MMed National Centre for Infectious Diseases Singapore
Li Min Ling MBBS National Centre for Infectious Diseases Singapore
Lawrence Soon U Lee PhD National Centre for Infectious Diseases Singapore
Chen Seong Wong MBBS National Centre for Infectious Diseases Singapore
Tau Hong Lee MBBS National Centre for Infectious Diseases Singapore

Sapna Pradip Sadarangani MBBS National Centre for Infectious Diseases Singapore

Ray Junhao Lin MMed National Centre for Infectious Diseases Singapore
Po Ying Chia MBBS National Centre for Infectious Diseases Singapore

Mucheli Sharavan Sadasiv MMed National Centre for Infectious Diseases Singapore
Deborah Hee Ling Ng MBChB National Centre for Infectious Diseases Singapore
Chiaw Yee Choy MBBS National Centre for Infectious Diseases Singapore
Tsin Wen Yeo PhD National Centre for Infectious Diseases Singapore

Stephanie Sutjipto MBBS National Centre for Infectious Diseases Singapore
Pei Hua Lee MBChB National Centre for Infectious Diseases Singapore
Jun Yang Tay MBBS National Centre for Infectious Diseases Singapore

Angela Li Ping Chow PhD National Centre for Infectious Diseases Singapore

Wycliffe Wei Enli MBBS National Centre for Infectious Diseases Singapore

Ding Ying PhD National Centre for Infectious Diseases Singapore
Bo Yan Khoo MBBS National Centre for Infectious Diseases Singapore
Woo Chiao Tay MBBS National Centre for Infectious Diseases Singapore
Gabrielle Ng MBBS National Centre for Infectious Diseases Singapore

Yun Yuan Mah MBBS National Centre for Infectious Diseases Singapore
Wilnard Tan MBBS National Centre for Infectious Diseases Singapore

Raymond Kok Choon Fong MBBS Changi General Hospital Singapore
Helen May Lin Oh MMed Changi General Hospital Singapore
Jaime Mei Fong Chien MMed Changi General Hospital Singapore
Humaira Shafi MBBS Changi General Hospital Singapore
Hau Yiang Cheong MBBS Changi General Hospital Singapore
Darren Cheng Han Teo MBBS Changi General Hospital Singapore
Thuan Tong Tan PhD Singapore General Hospital Singapore
Limin Wjaya MBBS Singapore General Hospital Singapore
Indumathi Venkatachalam MPH Singapore General Hospital Singapore

Ying Ying Chua MMed Singapore General Hospital Singapore

Benjamin Pei Zhi Cherng MBBS Singapore General Hospital Singapore
Yvonne Fu Zi Chan MMed Singapore General Hospital Singapore

Lynette Lin Ean Oon MBBS Singapore General Hospital Singapore
Natalie MY Lee BSc Singapore General Hospital Singapore
Jade Xiao Jue Soh MBBS Sengkang General Hospital Singapore
Shuwei Zheng MBBS Sengkang General Hospital Singapore

Pushpalatha Bangalore
Lingegowda

MBBS Sengkang General Hospital Singapore

Derrick Heng MPH Ministry of Health Singapore
Pream Raj MPH Ministry of Health Singapore
Olivia Oh PhD Ministry of Health Singapore
Constance Low MPH Ministry of Health Singapore

Kelly Foo MPH Ministry of Health Singapore

Khine Nandar MPH Ministry of Health Singapore

Yijun Lin MPH Ministry of Health Singapore
Rachael Pung Msc Ministry of Health Singapore
Guanhao Chan Bsc Ministry of Health Singapore

Xinyi Peh Bsc Ministry of Health Singapore
Charlene Ting Ting Tow MSc Ministry of Health Singapore
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COVID 19
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SB

COVID 19

versoepelen social distancing per 1 juni

• Beperkte opening van horeca culture

instellingen bioscoopzalen
• Terassen

• Musea

• Gedeelteiijk openstellen voortgezet

onderwijs

Minder contact binnen het huishouden

Meer contact buitenshuis aantal extra

contacten binnen 1 5 m afstand hangt af

van compliance

Aantal contacten hoeft niet toe te nemen

Herhaald lokaal en traceerbaar contact

wordt vervangen door eenmalig
mogelijk regional en moeilijk traceerbaar

contact

Risico op grotere uitbraken

Moeilijker voor bron en contact opsporing

O

n mei i juni

Contactberoepen Terrassen

Buiten sporten op

meter afstand

Bioscopen
max 30 personen3

gill BibSiotheken Resta urants eaf s

max 30 personen

Speciaa I

basisonderwijs en

kinderopvang

Culturele instellingen
max 30 personen Voortgezet onderwijs

Middelbare scholen werken als een hub

in het network dus een groter effect en

groter risico dan het openen van primair
onderwijs

Praktijklessen en

examens M BO

vanafi5juni

Voortgezet onderwijs

A
In hetopenbaarve

is het dragen \

t medisch iVersoepeling hoger

onderwijs wordt

onderzocht

ndkapje

verplicht Reis niet onnodig
en mijd de spits
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SB

COVID 19

versoepelen social distancing ouderen per 1 juni

Meer bezoek voor mensen van 70 jaar en

ouder tenzij klachten

Voor ouderen die zelfstandig genoeg zijn
om aan een contact survey mee te doen

Gemiddeld aantal verschillende personen

gecontacteerd per dag in april 2020 was

1 5 voor 70 80 jarigen

3 5 voor 80 90 jarigen

Zorgmedewerkers rapporteren 85 van

de contacten van 80 90 jarigen
Backer et al Medrxiv 2020

Table 2 Number of community contacts per participant in the baseline survey in 2016 2017

and the physical distancing survey in March and April 2020 in the Netherlands mean and

interquartile range and the reduction in the mean number of contacts mean and 95

confidence interval

Reduction {

mean 95 Cl

2017

mean IQR

2020

mean IQR

12 5 2 17 3 7 0 4 70 8 70 8 70 8Total

Participant age

0 4

5 10

10 20

20 30

30 40

40 50

50 60

60 70

70 80

80 90

8 8 2 11

18 0 3 31

19 7 4 31

15 0 4 20

13 1 3 17

13 5 3 18

11 1 1 14

8 3 1 10

6 8 1 8

6 0 0 6

2 3 0 3

2 1 0 3

3 0 0 4

4 5 0 6

4 5 0 6

4 9 0 5

4 6 0 6

2 3 0 3

1 5 0 2

3 5 0 1

73 8 73 3 74 0

88 6 88 4 88 8

85 0 84 7 85 3

69 8 69 5 70 1

66 0 65 7 66 2

64 1 63 7 64 4

58 3 58 0 58 7

72 7 72 3 73 1

77 4 76 5 78 3

42 0 26 8 57 0Verhoging van het aantal contacten

brengt meer risico met zich mee voor

deze ouderen
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COVID 19

simulaties batch 2 en ouderen opnames en bezetting IC

Aantal IC opnames per dag Aantal bezette IC bedden

huidige pakkelscholen dicht scholen dicht huidige pakket

1500

_st ndaa_rd_IC ca|Daciteit _standaard_lC ca£_acite it_150

1000

100

w

D

500

| 50

o

6 o
i f 0

s
N

CU batch 2 batch 2 ouderen
batch 2 batch 2 ouderen

1500
ns

_stkndaa_rdJC ca|3aciteit_ _standaardJC ca^aciteit_L_w

t 150

f 1000
D

nJ

Q 100

500

50

1 o

o
1 Marl Apr1 May1 Jun 1 Jul 1 Aug1 Sep1 Oct1 Nov Mart Apr1 May1 Jun 1 Jul 1 Aug1 Sep1 Oct1 Nov

1 Marl Apr1 May1 Jun 1 Jul 1 Aug1 Sep1 Oct1 Novi Marl Apr1 May1 Jun 1 Jul 1 Aug1 Sep1 Oct1 Nov Dag
Dag
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COVID 19

simulaties batch 2 en ouderen opnames en bezetting Zkh

Aantal ziekenhuisopnames per dag Aantal bezette ziekenhuisbedden inclusief 1C

scholen dicht huidige pakket huidige pakketscholen dicht

600 4000

3000
400

c

CD

E A 2000

I
200a

1000
f■5

g0 t5 8 0

O
Vbatch 2 ouderenbatch 2

batch 2 batch 2 ouderen
ffi 600

■i 4000

i
ro JD

0

n 3000

¥
400

C5
CO A 2000
Q

200

\1000

o L
0

1 Mar 1 Apr 1 May 1 Jun 1 Jul 1 Aug 1 Sep 1 Oct 1 Nov 1 Mar 1 Apr 1 May 1 Jun 1 Jul 1 Aug 1 Sep 1 Oct 1 Nov
1 Marl Aprl May1 Jun1 Jul 1 Augl Sep1 Oct1 Novi Marl Apr May1 Jun1 Jul 1 Augl Sep1 Oct1 Nov

Dag
Dag
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SB

COVID 19
simulaties batch 2 en ouderen conclusies en doorkijk

Met het huidige pakket aan maatregelen
zitten we bij een R van ongeveer 1

Versoepeling van maatregelen kan

resulteren in langzaam stijgende
incidentie

Als bron en contactopsporing snel en

inclusief is zijn verdere stappen in

versoepeling mogelijk

Nu monitoren hoe effectief bron en

contactopsporing is

Tenzij bron en contactopsporing effectief

genoeg is om R 1 2 te compenseren

Als transmissie in de zomer iets minder

effectief verloopt zijn de prognoses iets

te pessimistisch

omgekeerd als het in de zomer goed
gaat kan het in het najaar minder

worden

Als incidentie langzaam stijgt is er

genoeg tijd om dit op te merken en in te

grijpen

Als we aannemen dat kinderen

verminderd vatbaar en besmettelijk zijn
dan is alleen versoepeling van bezoek

voor ouderen stijgende incidentie
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