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Abstract

keywords: Emerging pathogens; molecular testing; laboratory development
testing; assessment and validation of testing

Due to climate change, over-exploitation of the environment and
increasing global transportation, various emerging infectious pathogens
have emerged and spread faster than ever. If the first appearance of
these pathogens in human was found with only dependence on the
alertness of clinicians, who deduce pathogens according to clinical
symptoms of patients and presumably pathogen infection route, without
clear laboratory test evidence, it will cause public panic because of
unknown pathogens and be unable to effectively curb the spread of
disease. It will take considerable social cost. When emerging infectious
diseases occur, how to detect pathogens immediately and correctly in
the early stage of the epidemic, to clarify their transmission routes and
etiologic pathogens, and to develop rapid and accurate testing methods,
are important for control of emerging infectious diseases. Emerging
pathogens suddenly appear, and no commercially available test reagents
can be used at the first time, and in-house methods must be developed
immediately. In order to ensure the quality of the laboratory developed
tests (LDT), the testing methods should be evaluated and confirmed.
This project has completed a response mode for SARS-CoV-2 testing,
from designing molecular detection methods, evaluating molecular
tests and documenting processes, and establishing a testing network of
designated institutions for COVID-19, which strengthen the quality of
emerging pathogen molecular testing laboratory and overall testing

capacity for emerging diseases.
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TR ZI[5-9] - ¥ £ 4% R 7 % F Aael o 20094 R HIN1pdmO9
%mﬁ,;ﬁ%@g%ﬁufﬁﬁ%%?%imanmm@@wﬁﬁﬁig
[10] - 5 7 FE 48 & 7 % F ) % B ehig % > 2 (Laboratory Developed



Test, LDT) ehikS & > £ WEF A a2 58« S0 R¥H LY
(FDA) 107#127 175 =2 THF R Fh & F 1R % 3 fe & Rasdp 5] ) &
P 108 £ 05 0 31 p o THEFHASIRATRTAP FEER
B A HIDTY % 3 e FH32 AR FHR 5% 5 £41S0 15189 W%
BRI > ITE AT RPIFTHRET LDT 5P 2 %4 ey o &BF -
BRI A ERRE P LA RRE P A
#2. LDT P 2 58 o P P A4t 3R 4 R iR RIFE P &1
G R T2 R P s 7 L (DA 47 F &1 (Analytical Reactivity )
(2) 1é ipl4&*2(Limit of Detection, LoD ) (3)+ 74+ 8 {4-2 = F J& (Analytical
Specificity- Cross-Reactivity ) (4).4 +7 4% £ 1+-+ 4§ (Analytical Specificity-
Interference ) (5). & i& (Cut-off ) (6).# % & /£ 34+ (Precision/ Reproducibility )
(N.AF~% % 215 %(8).7 %+ #&(Method Comparison) (9) =% |+
(Stability)(10) + ip|iE #2.2 ;A2 B 2 H 5 it (11) & R]4% % (Result) o & 5%
R LR RS

7350 o 4 B % (SARS-CoV, MERS-CoV) £ #7a] it & 55 4 & % F1 % 4
S REA R ARG - E5 T2 TRLR - RELHEPI
EE AR B - A BTG A AR iE LA N
HipR AR %R T i BREP 282 g M~ FERHE - T
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TRFRBRITRIFFECDEF P AR A PR R RS LS
ZHESeBFHRE C(QEFEAPF X 2RERLZFTHRZTAR ~(Q)F 7
SRR Y T AT 2 PEGEE Y B oo AP FRE D RTATE
TR A SR BRI G MATOR RS o 1Y @ A FR A
B+ %> 2 ¢ 7 real-time PCR B2 ¥ 45\ & % £ & {7 real-time



PCR P& v 3tk £ ok = 2 FErai®p 8 ¥ s G in e 21t o
ErBRRIRIRRPLE IR IRBETER b2 2 BR R T %
e LETIRMY 8 L EH LG BSL-2 0t 0 ¥ Epsdfaskic 4 o0f
HRETLI BT HE AR ARITET A RR L FIAER
BARE R LB L opoRRE A 0 Y AP RS0 e E
R PP mhEd A LRRTORRL AT AR
NOAETE G L s T e PR EHEELREAS] S BRApMPPEL TV A

B0 U ETVEZATEBERRHREEES  RAMERR A FRRIT %

Qg3
138337 E})]%}%r%é‘u,,\+ # # . SARS-CoV-2

E 23 EEAHTRA 5 Y fF 2 & WHO 2k 112 GISAID
(https://www.gisaid.org/) ™ §* 4p B T R A TR 7] > S ¥1s %531}7;:];;3% B
7| gk = 135 (conservation) » 31 & B P 1T B g M o K AR ¥
T R B 1T S A TR R 0 KA B e 2 W i R iR] SARS-CoV-2
- MRRT 53 2454 - SARS-CoV-2 3 2019 # 12 * < B I A 8

RABHE-2020% 1% 10 p []ia-* % 71 2> # (accession No: MN908947.1
Wuhan-Hu-1)>1 * 13 p 5 &5 )fivg + %‘%ﬁ%ﬁfa* 712k 3+ real-time RT-PCR
gt 51 F B EHWHO » 301 % 14 p o % #c e real-time RT-PCR 313 ¢
$F &H[11] > & = 373 7k ;f;,% real-time RT-PCR # BT & - #fic Roche
LightCycler 480 % %t - 12 Jn & Multiplex RNA Virus Master :&#] » £ p|3E &
FLER & PCR F il Bl R i & > T 4e i it i@ ®|fe ¥ 22 PCR & 3k
BAE 2 A w4e T arik

wAE R
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Component

Volume/reaction

RT-Enzyme Solution, 200 X 0.1u

RT-gPCR Reaction Mix, 5 X 4 ul

Forward primer (10 uM) 1l

Reverse primer (10 uM) 1 ul

Probe (5 uM) 0.5 ul

RNase-Free Water 8.4 ul

Template RNA 5ul

Total volume 20 ul

FREBERR T

Reverse Transcription: 50 °C 30 min
Initial denaturation 95 °C 30 sec
3-step cycling 95 °C 5 sec
Amplification:

Annealing: 53 °C 30 sec
Extension: 72°C 30 sec
Number of cycles: 45

Cooling: 40 °C 30 ec
Bt Riet Rk 95 m+ A 76 =27 B DNA > P-iF & = DNA

t¢ » 7 12 real-time RT-PCR 2_ 51 &

HA & HRIF foenbs 1% P8 F A8 DNA -

2./ F ¥ Bk

FEPT B B vg T

BAFL o RARRIE P S T2 4R RIE P AL

A AP R T4E ~ {44 DNA

2 RARE T R AR R P AT R

EATP) B AeT L




(1)~ +7 & &1+ (Analytical Reactivity )

(2) 14 Jp]4%& *(Limit of Detection, LoD )

()4 74 2 -2 2 & & (Analytical Specificity- Cross-Reactivity )
(4).~ +7 4 B ++-F 3 (Analytical Specificity- Interference )
(5). & & (Cut-off)

(6).4% % &/ 3.1+ (Precision/ Reproducibility )
(NAFTFE25%

(8).7 ;% +* #iz(Method Comparison )

(9) %= % |+ (Stability)

(10) ¥ ipliE A2 Az B 2 H H i

(11) #p).% % (Result)

BEZBHFRFTRETER

AR 3 A BRI AN LER L RENREF IR
BFES o P RBETELS PEREORARKRT ST A
P CRERPM P ETRBFRBIEDLAEN L 5T L FE 2 RF R
Wod AmE Rl FREN S ER N Rk EREEL 804 X4
RS o REFLIAPHT o J30E BRWHCLE > 7 HH
FHPCHERT(ERNFITZIRPILEFLR AT ISBCLtERFN).
WA R LA R R A F TR iR e SR S 2 0 ¢ 7§ % protocol
VLR R BRETR e A28 AR RS T R%

4.3 % 3t ok T E R
YA A EHEL RB PP LFSTERF R MR L %3 %,

%
BRODRME AR EHFFAET AR ATNAR SRR B



R ZAEN M FIRG HE C AL RO REFEIFAFLIRIDE
FTEEIMTHEHEFY S LR ERITREHR D L #ﬂ TREHTRA
& 79 % protocol » 11 E R kTR L LRG3 A BB EHBEA

()&%
- ~ SARS-CoV-2 ~ = & % real-time RT-PCR z_ primers, probes % 3+
2019127 ¥ WA g2 AT R ES A HGREE o RHES
SARS-CoV-2: s {2+ 87> 2020&17 11p ),%»r T ATFIRE
71| o> % (MN908947.1 Wuhan-Hu-1) » 1245 ¢ & 71|i& {7real-time RT-PCR 2
primers, probes %3+ > I @ & 5 ¥ e plasmids - WHO = # #c % real-time
RT-PCR3I % 21354 [11] > ¢ £ RCDC~ 4 % ~ ¥ R+ EER 7o 2§
ﬁ%—ﬁ 72 B ¥R 2 DNA » 4= & 124 B real-time RT-PCR & B % 5t 4c 8]
-~z o % #1# 2 100 copies/reaction = #*CDC 3 real-time RT-PCR 7
s sl - RTIB3AF]Y 5 2B A %17 BB i4gl - 2 WCDC3 B & F&
PR 2 AT BEL > 4k 100 copies/reaction X IR (]
I) % #1210 copies/reaction ;4*CDC 31 ® N1 AT % HEa
550 A7 5 IR1E LA 2 715 10~100 copies/reaction o {8 4 5 7 ¥ 22 R®)%
g P AL BTIBF # & primers, probes ¥ LR 0 B BRI L gy 2
B RHE R R * 92 2 5 LK TIB primers, probes (Bl ) o ik iF
# Bhotilr -
= ~ SARS-CoV-2 % patk B3R5 5 PR

I8 B zE‘.rr’;v’\? {@;‘EG\'

1 ~47F Bie B2 T R EE G BRI RS S | =S
_ 1087 Rt Al Sk d o 2 KRT S
(Analytical Reactivity ) P TR 1M & TR A B o
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2. WpHER*Y

( Limit of Detection,
LoD)

EH P KR O3E TR RS TRk
S 2 S Rt A ko
F*AFRREAFS 0 5 G O5%H LR
ek R ITL AR e X E 201 W
R UR R O R e R ek o BT
WA IUER P > € F 95% 1 F enfh g
B oo

KREPAS =3 e S
&

( Analytical Specificity-
Cross-Reactivity )

o SR N L ) T AR A A K [ R R =
TR R R MR TR F 0 b
4r : HCoV-HKU1 » HCoV-0C43 »
HCoV-NL63 » HCoV-229E - SARS-CoV >
MERS-CoV - Influenza A/B > Adenovirus
type 1~ 7 > Cytomegalovir6us > Enterovirus »
Epstein Barr Virus » Human parainfluenza
type 1 ~ 2 ~ 3 » Measles - Human
metapneumovirus » Mumps Virus »
Respiratory syncytial virus type B -
Rhinovirus - Bordetella pertussis Chlamydia
pneumoniae - Corynebacterium sp. -
Escherichia coli - Hemophilus influenzae -
Lactobacillus sp. -Legionella spp Moraxella
catarrhalis - Mycobacterium tuberculosis

(avirulent ) - Mycoplasma pneumoniae -
Neisseria meningitidis - Neisseria sp. -
Pseudomonas aeruginosa - Staphylococcus
aureus (Protein A producer ) -
Staphylococcus epidermidis - Streptococcus
pneumoniae - Streptococcus pyogenes -
Streptococcus salivarius °

HWRAFERIRA > A FEIL AR

4 kR (&% 510°pfuimLe £ 3 )~ ‘w5
R (10%pfu/mLst § 3 ) (7R3 o

4, AHTHERPE-T 3

(Analytical Specificity-
Interference )

EHBELFIFF T o Pid T3
chie B & 4~ 73 P13 D A kR o 4
A o o p HAA A frmA
Bk oo f R B RERR R ER
R T R4 0 Fup 4 B
ot BT ET 2EORAES

B ™ 30200k tho kR T TR 2
BELR M R E T T IETER YRR L TR
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PR A AP AT G bR R -

5 B
( Cut-off)

BHP AT R EDD 2 o F iRk R A
#r7 (pilotstudy) =nReceiver Operating
Curve (ROC) 4 ¥7#7i8 5|2 4p b R ATR %
0B BT > F U IEE F R R 4 1Y
FEh o B A ¥7i% 7 4 FE % £ (Equivocal
Zone) B drie gt B2 P T

e
B o

6. # %R/ R

( Precision/
Reproducibility )

(1) ®=%zTH %A (Site-to-Site
Reproducibility )

fote ™ IpHp e # dﬁm?,/%@m% (4 : 20
hIRIpIEEL B 2 LB R FRIPIER B ) iR (T
Bl #3153 (A7) &3
3 VEFE2 T = = I Tw & % {83
TRHK 2 10D 20 ITH BT LA
5@ °

Bl e e T IR R 7RI &
5?%% P RIE A B

® I x4 (high negative ) | # 48 :
WAl A e g R R ROS R E
GHRMEARF DS S 9T 95%
s K L AN 5O T L I
M o

® i+ (low positive) | ¥4 :
RS R BEE
PHBRBEARER TSSO
95% =% F 5 0 K% e & &
et e

® 7 %1 (moderate positive) |
W REOS SRR R R
B P R A RSB
5 100% s & Ha % B4 o b4
~HERFEERT233E o

() FHREPFHBAR/ERE
( Within-Laboratory Precision )

RPrEDRRIFRBRAFZLAF
e 274 (intra-assay ) ~ 4 7 B
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(inter-assay ) % $+=x & (inter-lot) =
BAFY C

A% R R REFTRIZE 40 7 F
;};Sgi%—“ﬁ A X Z A =T (runs) g
FplEoplELI 122 (22 2 ) =
X U2 L i’r—“ﬁj’gf«‘rz:’z;}& it & B iT=
R EATHRER2T o it * T b3 EH
BEPEFITEG o

7. RGFEERRF
( Carry-Over and Cross-
Contamination )

TIRTFHEELEZEMEKREEFT S
XOREOM BRI GRES S A
W ETE BOS% TR AT RS
Fm e

® Iz £ (high negative) | #48 :
RS T ER MR E > ¥
WL KRR TS S 9T 95%
el T LA 0 5%l T L B
.k;‘_—_ °

"% B4 ( highpositive ) | %8 : %%
TP R RACEIH & RH 2 L
e R & % 95% 1 b o

8. F g

( Method Comparison )

Jeié * 3 5500 k88 2 1006514 1tk
e F AT 0 dol ek e B
B3 e 250 TRA et B ARG
B B iR R AR T RIGE - BB R T 2
7% 1+ SARS-COV-2 % 4c » 2 4 ¥
%0 3 50% iR R R S 1128 1
REFLE - BRI MR R ik EF B
AR 0 A AES R R
1228 WRHELE k2 B - R R

95% > H e MRIREE S, - R B
100% -

9. % ft

( Stability )

Tt BB R 2 GEGIE R T Al 4
N EE L Sk

(7%
I
™

13




A TR ZANESHREIE BRI REF2LHRPIED
Z AT
(1)~ 45 & 1+ (Analytical Reactivity) : @ @ * 264§k A~ Bthi2 (74 5% o
(2) 4 ip[4& *I(Limit of Detection, LoD ) : ™ 2 45J138 & &% 4 4 L F & 2R
2. Uy e ¥ 3 $it* SARS- CoV-ZLfs-* ¥ pk B 73& % & | (Lot COV 109-06) -
BLpimain PETERT L BA PRRIER 5 3x106 copies/mL » ¥ & % &
7l bk B R A F]2 R B A W] 5 EL 7] 5.7x10° copies/mL ~ RARp £ #] :
2.1x10° copies/mL ~ N& #] ©  1x10° copies/mL - & 74 % » #-SARS-CoV-2
B RIRE ik A a2 TR e AR R E A 5 FRURR
2 E T mA 2 FRlE A L2 FERARpE NA TR RIp8 %44 &3
& AT PR Y(LoD)# B (B - ) o W iRE Lk & & 720-% £ 47 5% ()
~) > E~RdRp% NA FlH#&p] i ip4& L& & 9] 5 1.71, 1.26, 15 copies/reaction.
(3)~ 7 £ H-2 = F & (Analytical Specificity- Cross-Reactivity ) : 12 p|:&

Influenza A/HIN1pdm09, A/H3N2, influenza B, Adenovirus, metapneumovirus,
RSV, Rhinovirus, Coronavirus HCoV-OC43, » HCoV-NL63 > HCoV-229E =& %

2 F (W)

(4).~ 4745 & -+ 4§ (Analytical Specificity- Interference ) :i& {7 ¢

(5).& @& (Cut-off ) : 2 4 %4 % B/fef K &> & A FI&RIF B2 Ctie A 47

e T pE 2 £ Rk T Abs Quant/2nd Derivative | #5818 17 > § & F & (k4

FREBRRE LB EES AR RBEEFDTVHFELRF IR AT

Wipl > iE 2 RHR > B3t G EA IR RZ 171 copies/reaction ~ RARp 8 %]

¥ Blix ¢ 1.26 copies/reaction ~ N F14#& #|;2 : 15 copies/reaction o :

(6).4 % B /# 3+ (Precision/ Reproducibility ) : ¥ % B/E I > % PR
- BB TN T X HR40L TR A(597 9p 104 297 24p 394 )

B E100% - R RIEAFE AP PR F - F 5% > 20x ¥ & E,RdRp, N
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Z AFICtE T 2E+E 8 X &~ % 5 35.3 £0.39, 36.8 +0.43, 34.8+0.38 -
(MNAFFHE 2 F A" 334 pm+ (Ct15-20)2 15 14 1Rl -
(8).7 ;£ +* #%(Method Comparison) : 4 +7p 10972 6p 292 19p & » LDT
real-time RT-PCR% # & EUA Xpert® Xpress SARS-CoV-2 1 # & {7 #& % 2. 58
A VR R 2T ERRSE 613);1:6%&%?&5@: E 2 W

T ABME I ASA T AE 22 kRER T FEE B - 1 100%
(45/45) > 57 14100%(13/13) > & 7£14£100% (58/58) -
(9) = z_{4(Stability):i& {7 ¢
(10) t&ipliE 22 i A2 R 2 H fy i hoif it - o
(11) # P2 % (Result): #77) %#Jgai real-time PCR% |+ » 77 %;]%:fgai

real-time PCRI£ {4 -

SRR 38 AR TR N TR

20192 12" @ RF BB AE O LRF S ARE PR A F R
BB~ ? RN E g R i R RIS -FREFI2RANBREER 2
SREE AT RIRBEN AT F O TEHBRE, TR
(4 £ 9T HE)EFN A F% TREITABT N B B ATE FHE 5
FEAE 0 0100810 22p R F P8R Bk hik ik R 0 @ E
PARGAR L2 AFBR VD RRELLETERE. L% 0 4
ERWTEATELER > R BRH  EFREAF ST B
PSR B RORHT R AT FR BT EL S A A2 B
PRk PR SR ARSI P BEST AR RA
RO EE RS M0 S A URB B 2 TR RAT L

BRHKFETIEG SR RTHT  RRP IR o2 R A
Fo2 FHRAFREPH IOV AR AN BHRE 0 e Mg LRI DF



7o ¥ 3 S COVID-19 4g TS84 > R0 ¢ T 2T RF

- FREIRA RAPERFLEIPHPFEIARZ TSI 5 S &
FHFAEPPAIFE 26U BLF - B HEEAFHE? o P
SYF R BFHRE - CRFEASFERVRERZTHREAR -
CH G EF TR Sl i P 2R 2 2o

AP XA P A 2R EREPL AP S 2RALZIIFL 2
e RIdE L o T ~ i R ER - £ 1109#107 26p - fp g F AN
WHET > FREFARGLE L T eF e FORF R FF B
EPF 2B HR%EE 049 (Bl L) P m TOTBE ok i L b
I RIS B STk SinaE T0 ko 1S015189 TAF# CAP % % %
7 69F< 1S017025 TAF 1 %<~ IS09000 13- IS015189 TAF #rps 3% 1k 1o
AR ET FANES RS AP BRI FEF L 7 ¢ FHF X A5
R F R GRTS ZGRE Y ) R BRAL G F R i o o

'

()it
Real-time RT-PCR™ i @ B L5 * * s RMltask o i 2 o & s ”fé
Fm s BB % 3 7 1] real-time RT-PCREJLIE & ¥ 4 PRI §=
Bl g 2 ATRRARIT P o BB RS T AR R APMEAIEER
primers, probes frfs 4Rt BT SFERRL > FRFEF L& FHN
FA iy B0LR GRR R R O o R RR R ST o ATE R R
BMRANE 5-FFas CRFBHTET > FrEgEFEHT P (i
house)i¢ * eig 2% = = B & ° 401997+ H5N1 » 2003+# SARS, , 2009
H1IN1pdm09, 2012 MERS-CoV , 2013 H7N9#7 7] i g » £ B 4 %

-ﬂ}

S AT

%&@ﬁ%mﬁ?g%%Q#AQﬁM%%ﬁwiﬁﬁ&ﬁﬂﬁm’?&
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HiZm RME % T FEek 0 20198127 ¢ WA S EF RHR
SARS-CoV-2* #p R 4 I % {8 » 2020 1" 10p Ffﬁ—a— 7] o # (accession No:
MN908947.1 Wuhan-Hu-1) » 1% 13p .~ &% Ff‘a?ﬁf %‘1‘“47%\),%4} B 7% 3t
real-time RT-PCR# %7 % 51 3 22 ¥ 4+ » WHO~» 172 14p = % #clereal-time
RT-PCR31 3 &2 35 44[11] » B ¢ g RTIB% E g ip] = % > ¥ BH&T 3010
copies/reaction, F i& {7 fefk & — M~ AR MG o B H U oeF ‘fiiﬁ:}ﬁﬂi—;‘z%%# ]
R FE[L2] wis S BB FARB L Uy Uk B e se e ¥ R
ROREFERRIPFRDRR S ZORKZST  ERET R OE A
e pHeRES P E(FDA)107£127 17p 2 4 ”{%—?:F?I%/\—*%ﬁzﬁ
F o 3 RIS RIS 2SR 108 & 05 7 31 p o THEFRAS
WRIFHREAP Fp L8 > #HIDTI R EFEE AFFTEE
B G £41S0 15189 R EH 0 N IF L F L FRPIF R
%@% Gl ¢ BRI R R e R %R

\\\?{r

BPZ
I I aFERERE D FAFL LDT P 2 & o A EH D
SARS-CoV-2 #iFl=> i » HR¥pAphldnsl » & F RIS 2 &G HR% S %
¢ 35 ()4 7 F &1+ (Analytical Reactivity ) (2) 4 ipl4& *2(Limit of Detection,
LoD) (3)4 #7342 M4-2 1 £ & (Analytical Specificity- Cross-Reactivity ) (4).%4 7
# 2 -+ 3 (Analytical Specificity- Interference ) (5).& e (Cut-off) (6).4F %
& I£ s (Precision/ Reproducibility ) (7). = % % 2% /5 4(8).7 3+ &
(Method Comparison ) (9) =% Z_{+(Stability)(10) & pliE 422 /n47 B 2 H 5 i
(11) t&Rl% * (Result) - 5o & [ ¢ R > iFR&E ST o AeR>

OO FRE TR - FH AP B RERBREER 091200 1
5 #72] 5K g5 4 (SARS-COV-2) P et il » 7 M FH A F 19 %2 %
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RIBPRIERS 2 R & R P p g2 pdcd T REFARBLME LY
LE AR o R R L Rl Y AF G AT E kR4
ER L
A;ﬁﬂﬁﬁ&??%\%%\%EE{@’@@&@%ﬂ@ﬁﬁ%’
A 3 Bl primers £2 probes 2 zHp EARE L AT FOR S i3 A ZIAE[13]
VAT B E R ERI R RS FRRATFE Moy A BE
Tt Rl AR+ MAFD §pRERER A7 - RRIZ 2 RRIEE
FREALATIFEFESRE] AFR gAML

(5) 3 122 %

AP R Z2ATERE M R RREEIS > MGG A T RER T2
FEMCEI PG A S sk AR 1 2 RE HR A L k%
Bl e A RFELERRST > S TFFERTREST
PRt R i kdmieRles  BHEFFH L BFFE- TR
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TCDC TIB US-CDC CCDC HKU

Log 10 |RdRp| NI | N2 |RDRP| E N [ NI [ N2 | N3 |Of| N |[Of | N

1 38.05

2 37.97135.09| 40 36 |34.48| 40 | 40 |36.18] 38.1 | 36.25

5 35.3433.49 | 35.72 | 36.51 | 33.09 | 35.4 |33.92| 35.8 |35.15|37.37| 34.09 | 34.84 | 36.15

4 33.64 | 29.99 | 32.55 | 34.31 | 30.73 | 32.55| 30.77 | 33.9 |31.33|33.16| 32.13 | 32.58 | 34.71

5 30.65 | 26.63 | 29.13 | 32.1 |28.04 | 31.71|27.47 | 30.14 | 28.35| 29.49 | 29.48 | 29.36 | 31.97

6 27.25123.25|25.29 | 28.63 | 24.73 | 28.97 [ 23.97 | 26.96 | 24.82 | 25.94 | 26.02 | 25.76 | 28.49

7 239 [ 1998 | 22.5 | 25.6 | 21.17|26.44 [ 20.64 | 23.5 | 21.48|22.69 | 22.74 | 22.55 | 24.8

8 20.58 116.86| 19.2 | 22.23 | 17.8 122.75]17.29]20.12 | 18.04] 19.26 | 19.22 | 18.98 | 21.11

BlZ ~ # F SARS-CoV-2 real-timeRT-PCR 2 t& iP[1& FLiE " 2 o

2 Sequence Co
RdARp_SARSr-F GTGARATGGTCATGTGTGGCGG Use 600 nM per reaction

Specific for 2019-nCoV, will not detect
RARp_SARSI-P2 FAM-CAGGTGGAACCTCATCAGGAGATGC-BBQ SARS-CoV.
Use 100 nM per reaction and mix with Pa
RdARP gene
Pan Sarbeco-Probe will detect 2019-nCoV,
RARP_SARSr-P1 FAM-CCAGGTGGWACRTCATCMGGTGATGC-BBQ SARS:GoViand bat=SARS:related Covis:
Use 100 nM per reaction and mix with P2
RdRp_SARSr-R CARATGTTAAASACACTATTAGCATA Use 8oo nM per reaction
E_Sarbeco_F ACAGGTACGTTAATAGTTAATAGCGT Use 400 nm per reaction
E gene E_Sarbeco_P1 FAM-ACACTAGCCATCCTTACTGCGCTTCG-BBQ Use 200 nm per reaction
E_Sarbeco_R ATATTGCAGCAGTACGCACACA Use 400 nm per reaction
N_Sarbeco_F CACATTGGCACCCGCAATC Use 600 nm per reaction
N gene N_Sarbeco P FAM-ACTTCCTCAAGGAACAACATTGCCA-BBQ Use 200 nm per reaction
N_Sarbeco_R GAGGAACGAGAAGAGGCTTG Use 8oo nm per reaction

Relative positions of amplicon targets on the SARS coronavirus and the 2019 novel coronavirus genome

Orfia Orfiab S E M N

MN908947 W uhan-Hu-1

NC_004718 SARS-CoV

-l g
15,361-15,460 26,141-26,253 28,555-28,682
RdRp E N

E: envelope protein gene; M: membrane protein gene; N: nucleocapsid protein gene; ORF: open reading frame; RdRp: RNA-dependent RNA
polymerase gene; S: spike protein gene.

Numbers below amplicons are genome positions according to SARS-CoV, GenBank NC_004718.

B~ ~ 4L & TIB SARS-CoV-2 real-timeRT-PCR primers ¥ probes A 7|22 4Pl A Fliz % -
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171 0.3 3434 1.26 0.1 37.39 6 0.78 35.63
6.3 0.80 36.84 15 1.18 35.22
17.1 1.23 32.03 63 1.80 34.76 30 1.48 34.61
171 2.23 28.92 630 2.80 30.31 300 2.48 32.48
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Target gene: E Target gene: RdRp Target gene: N
. Amount of virus (copies/reaction) Replicate Amount of virus (copies/reaction) R Amount of virus (copies/reaction)
1.71 0.86 1.26 0.63 s ()
1 35.02 35.95 1 36.82 35.00 1 34.19 35.34
2 35.44 35.32 2 36.85 - 2 34.68 35.14
3 35.19 36.08 3 36.23 - 3 35.97 34.84
4 35.31 35.63 a4 36.25 - 4 34.95 34.94
5 35.72 - 5 36.22 35.29 El 34.84 34.9
6 34.99 36.27 6 36.66 - (3] 34.67 35.25
7 35.03 36.71 7 37.39 - 7 34.9 34.87
8 35.65 36.73 8 36.74 35.09 8 34.24 324.94
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10 34.68 36.2 10 37.02 35.25 10 34.73 35.83
11 35.44 - 11 36.27 35.52 11 34.57 35.18
12 35.25 - 12 37.04 35.47 12 34.69 -
13 34.52 36.26 13 36.96 34.49 13 34.87 -
14 35.57 35.78 14 36.78 35.1 14 34.8 35.63
15 36.16 36.27 15 37.31 35.2 15 34.22 -
16 35.79 35.95 16 36.75 35.18 16 34.68 -
17 34.99 35.71 17 37.98 - 17 34.81 -
18 35.46 35.6 is8 36.91 35.63 18 34.73 35.28
19 35.15 35.42 19 36.8 - 19 34.89 -
20 35.59 36.6 20 36.97 - 20 35.22 35.21
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