2+ 4 %%l | MOHW112-CDC-C-315-144203

AR R T HE U2 &5 P AHA T

PR 2 BTATER R AR R

112 & B 4= 7 # 2

ﬁﬁﬁﬁy;@@%ﬂ%

ERLR P A
w%;#4-ﬁ$ﬁ
x;n;‘g/\ﬁ DERE F
HEPEF 112 #1002 1 p3112#12 % 31 p

BTG RS D74 % 305 § Ak

KAFTHLEEEY A A 2T L0 wHEMEFET S ERT L
peoahi S S Sl RS



B &r

— \\:J@;}'ﬁg

Iy
5
&
=
pid

N
- BT (PRALREZF R ERR Y PR S
SN A
SCERIIER P EFeEE (FHEESE)
T~ R B h
I~ BwmBER
SRR S g

I
Pl
=
e

N PR ETAERE 2R LR
PR S

S
A~ w

>
~

>
&

D



5 &
- PR

d 2 RS BRRBARE REF AP AT R T
BATE B App RO IE BiRE R UL AT R R IRL A
RO AR G F T AE R o B TR R 2 BRI ROp R AR SR
HZFREPFRORRE > BFRRMOA TR @ 5424k § < KB HE
R TEEY Jonk B BAKEY > A AR E L g A A o F AR
Ao IR doie St A B YRR D L AR Rl R R R R 2
RAR TR FNEE Rt 2 HUEUFR 2 AR TR REwFL
B RO B A A RFTR B A /D LA AT R R R R DR
Y-FRa LiRRFEFT R o P E B g% 3 (in house) sk %
i# e s 0 KRS HE & F SR 3 W B otk & > 2 (Laboratory Developed Test,
LDT) chtase & > P& FHwB%R > 2Fr B M3t 23 FH 1 237
Aakomp+ 2 AGL B ARE RS FER&RE CEITINE RS L A%
P, efd TREFARBLAEH L RV RBRPBETREIRRST P
EEATRBHRET & SARS-CoV-2 W EAC LB AT R RE

Mt @ ATEpBRM A TR, P E BRI R



S ETIER
Abstract

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 the development of a SARS-CoV-2 and
influenza A, B virus multiple test kit and a new influenza virus typing test Kit;
we have carried out quality monitoring of laboratory testing for accredited
testing institutions of "severe special infectious pneumonia”. We evaluated the
impact of new variants of SARS-CoV-2 on the performance of commercially

available testing reagents to ensure laboratory testing performance.

keywords : Emerging pathogens; molecular testing; laboratory development

testing; assessment and validation of testing
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Rl& % (Result) » A iEe& g LG > ek &S -
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A B AR~ SARS-CoV-2 & — {48 * 513 2454 o SARS-CoV-2 **
2019 # 12 7 ~HEFEFRAHR P B H1-2020# 17 10 p mF A7)

#-1% 13p 25 /?ﬁfgﬁ? %F'J%‘q‘%#;:f}%i B 713k 3+ real-time RT-PCR 2 %7 #
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(11)>#= = #73] =k % = real-time RT-PCR & i#-= & - # = Roche LightCycler


https://www.gisaid.org/

480 ,% xv> 2 g Multiplex RNA Virus Master 3##] > L pzE T4 E p & PCR
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Component Volume/reaction
RT-Enzyme Solution, 200 X 0.1ul
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
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t6 > 7 &2 real-time RT-PCR 2_ 31+ %+ & 4 % £ 748 » §948 DNA >
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F ~BAINR :}fﬁi real-time RT-PCR » )= 1 S 6 % 3 f875% 48 2 €%k
FPropekREE o BT RS BTSSR RS CARE RS
B At g :1}%% real-time RT-PCR primers, probe vt | & kR - Bit B - &
e 5 EF Btk CtApigix 2 > 4ok -~ =2 S AR HF bpF L3
(Ct20)& s = £ (Ct35) » % £ & Jute &% (multiplex) X 3 Ct i@ 8 - F i
(monoplex) *# 4 0.38~1.95 (4 - ) BAliig i+ tpd £ 3 (C22)er 4
¥ % (Ct36) > 7 £ & &k (multiplex) & 3. Ct & H — & & (monoplex) "%
4 0.28~2.44 (# = ) ; SARS-CoV-2 o= £ & (Ct22)2 54 £ 1(Ct37) » 7
¥ F stk % (multiplex) & 3 Ct & ¢ ¥ - & & (monoplex) *# i< 0.33~57 ¢ 3
v 244 (% =) ARIRE RF ~ BAIRE BF ~ #7355k o+ SARS-CoV-2
8 - & Js(monoplex) £ % £ & Jiste S (multiplex) 2. 4§ & #cr Ct & B 7 ]
- “,f 7 B Al 4 multiplex £ SARS-CoV-2monoplex 2. =] %% #

( Coefficient of determination,R2) |- >+ 0.98 > H 4K B %* < 3> 0.99> 2 %

A Y e

2BFATANE A A AR E 2 TR F RIS IR 4 H5NX clade
2.344b L AKER LiniT 4 B A SAR B A S B 2023 £ AL B
#4 55 F pRiLg g 3 HONxclade 234.4b | % - ¥ b > i 2021 &
A2 3 & F A FEIREHIN2V A SR 4 % 6] 0 A H B3 HS5NX clade
234408 HIN2v Hk = 2§ 2 2 & 24235 2% & 77 & H5NX clade 2.3.4.4
22 HIN2v % 2* real-time RT-PCR # % 4 % &+ A %] H3N2, HIN1pdmQ9, #7
A1 A Al g H5N1(2.3.3.4b), HIN2v,2_ ¥ %% = % < 44+ H5 & /i g -‘}}%—%- z2_. HA
& F1 B 7% 3+ 4 ‘e real-time RT-PCR (H5-1, 11, 11, 1V, % =) > FluA real-time
RT-PCR fe Rtk AR 4 M AFIZ 3 RS % 7 R iLRR 4
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reaction » e # B Ct & 5 FIUA 4p £ 4~5> § F R FIUAE HA S —Hﬁ%%
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3. B AR EHAA DL LT RIS IRk e Rk R i 2 0
ARATIAZR R Ap TR 5 A A ZATAIALE W% R LT AP
FIF®REE LTS LR RAN ST O A Ak %ok o 20194
127 P WA RBREFFER LA ARFFRIAFEFEE Y
FTUEa RS R RRETHRE NS BRI BELIRARA VB S R% 0 11
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BED G- A7 BERRPR RS RREIFPI C Higk
BEAL FRARENVERLE > VHERLT G RARALA G G > L]
VIR R PN T B A RBFRARLE NI FRERNES & LS
o4 ks o @ COVID-19 ) Tk B4 /7 A 8 4% 2 & 4 8% - 37
BHLBREAY > FATREIATERRAML N FRATRE A Y
MRBREZVHAD AR EAFRECHEA S RTERHR T RRA S o F]
BF THERTE R RERLST  ABREHFFEFRERS S RRP
W4 % 5T RDN Y RBRRAFBRACHRE IS > AR
FIF Y G e RTARRE S IR A PIRRIRRIZ G 4 SRR AR B8
ISO/IEC 17043:2010 45 ~ it 4 ;#2417 F #RIF IR+ 2 & RERIR R
%2 A4 (B2~ Ble) o 2023# i 715 73755 3] 55k 5 & (SARS-CoV-2)
Feth i 4 3% WHF100% (RT) -

5. 7 B SARS-CoV-2 & :FEHEG - FA T % % % 7Tt

AT Ttk 4 SARS-COV-2 3l 23k 4 il 7 » @ A AL~ GAeF R Fit
gz PRI FRE BRI ERARBEF- A -4 o BT

A0 £ H 2021 & 12 ¥ {5« Omicron % 8 & 0 &4 117 BA.1l, BA2, BA4.

BAS XBB 8 Bt & ~ A pERERRE BT e g EF L1 S
His &t {oak § BIs e g onld s - BTk o 4 P AR 2022 &
57 26 p B4z Tr&€%K®4H%&J?WﬁGR’ﬂw@%iﬁhﬁ
PG m B RS E B 2 A B8R % ’Fﬁti A BRI B d F??i A

AREFRREGESEBILY > e Jéﬁfuﬁm | > PR PE-E AR T iR
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Real-time RT-PCR= 2 @ B L ls* * o R tlfe sk o o3 2 2% “f%
P BRI 5% 27 2 ¥ real-time RT-PCRELIF & # R PPR IS §=
FIP Q2 2 TR ST P o R AR P R AP REAIEE
primers, probes frff 24t B F SHFE R TR FEF L& FHHT
FRNY B LR R R R OB > A R RR DS o AT R
BMRARIR 5 -FFAD CR%BFBRTRY > FrEgER&R TP (N
house)# * ek = /2 o & » 401997 H5N1 » 2003-# SARS, 2009
H1N1pdmO09, 2012 MERS-CoV , 2013 H7N9 #74|/w g ¥22019
SARS-COV-2» '  fiFd i S 3785 R MK F ¢ TR 23 i
B ehsl IR AR 5(5-9) 0 T AR R AR 7R % E FEek o 2019 12
PP R PR S T IRSARS-CoV-2 4 ARt B R (8 0 20204217 10P
& B 7] = % (accession No: MN908947.1 Wuhan-Hu-1)>17 138 & 2 J & !
¥ 1454 B 7k 3 real-time RT-PCR #7% 313 454 » WHO» *+17 14
p o % #cereal-time RT-PCR3 1+ 22 3£ 4(11) » # ¢ g WTIBH & chfgip] >
% 0 #RHE L) 3110 copies/reaction, T iE{TIRAE B - M~ AR MG 0 &
HveFagpmhls 222 F (2 twad G3Hv* B> 5 o BB
FRBAMEY g TR FEleRE T R T 22 o 50 FIRRFITE
o R AR AR T PR AT AR e Uil o2& = real-time PCR primers, probes
THE - LRFREFT RS 2G% 2 BERKRT w0 A F e 4
7 = 3 310 s+ (HL, H3, HS, HE, H7, HY) - 2 = real-time PCR primers,
probes FALE - ® FEHLN R :;ﬁi » 23V R A4 7 Feclade H1z real-time
PCR primers, probests & = /2 » U F|IRT s BF 2 kT K o

ROREFERHRENFRORKR S ZORKRST 0 LRE T A g4
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2w 4415015189 R EG T 0 MITL F A FRPIF R E
LDT 57 B 2 5 gy o @A ~ ¥ G RG22 Fn el et dp 518 7 90
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B 2% ciSARS-CoV-2 B> % > 3yp4p B dpsl o BRI 2 EF RS
Frerce 35 1 (1)4 45 F &1 (Analytical Reactivity ) (2) i i]4&*I(Limit of
Detection, LoD ) (3)4 #74F £ }4-2 = & & (Analytical Specificity- Cross-Reactivity )
(4).~ 4745 & -+ 4#& (Analytical Specificity- Interference ) (5).& i (Cut-off )
(6).# % B /& #.+ (Precision/ Reproducibility ) (7).53 § = % % 2% 5 4(8).
= ;% 14 iz (Method Comparison) (9) =% z_4(Stability)(10) & ip|iE #2.2_ /= 42 8]
2 H 4yt (11) #ipl% % (Result) o A ie & i F iR RSk & o
AMERIS EECEFE G THFA RH AP B RERFREAA - 2020
£9720p P17 L ATk 4 (SARS-COV-2) ¥ e thib] > # & I F o & 5
WRIF Sk ERBPIEIRB 2 R mE R X g pAed TREHXK
B Y LR TR AR JRRPRP L ¥ WA AT
F13) %‘*ﬁ*}ﬁai Z_thfk o A3 F 2021 & S Ap e AR 0 B # ¥ 4438 SARS-CoV2
real-time RT-PCR #: 5% = 2 > £ 7 W sk & Frasc sk 2 69 Hig
ME HEERFYHI I RET S AL EARNIEZFRT R XWAENF
Jﬁﬁ—* AR £ % 2158 73 % 1096819804%., Dagene G SARS-CoV-2
Test Assay) -

A HRRIBEL R E S BAT > P B Lop R A T
& 3 e Bleprimers £ probes 7 TP AR L AT F RS i@ 2 R IE(13)
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FrFUERBRE PFERAFPRERE - 2 RS R PRR
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b AR B E R AN R E ] EUAIVD s a2 2 4
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R 8
Variants o A #woB Bl & A E& B
BA 4 28 28 28 26
BA S 28 28 28 26
XBB.1.16 25 27 28 25
XBB.1.5 26 26 26 25
XBE.1.9 28 28 28 25
XBB.23 26 26 27 23

B 445 %% * SARS-CoV-2 ik P-é ¥ Omicron BA.4, BAS % £ ik B L:E 1
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- CAAERFE-F e S EF Rk Cty g By 5 S EA4F 2 ToE R R

wa

o

#= ~SARS-CoV-2 - F k&t 5 €7 e Cty > Bidp 5 S €452 TioE &4k

*L

No. FluA (Monoplex) Flud (multiplex) ACt
1 19.68+0 .44 19.3£0.07 -0.38
2 23.29+0.54 22.89+0.18 -04
3 2647033 2594008 -0.53
4 28.21+0.53 27362015 -0.85
5 32.09+0.16 30.95+0.1 -1.14
B 35 962069 34+0 62 -195

"BAMERF E - FRE S EF e Ctot o Bdp s S EAF 2 T AR

No. FluB (Monoplex) FluB (multiplex) ACt
1 22.77+£0.13 21.86=+0.15 -0.91
2 2644203 25.45+0.15 -0.99
3 28 57027 28.29+0.13 -0.28
4 3016025 29.49+0.1 -0.67
5 3337043 32.58+0.23 -0.79
6 36.19+£0.49 33.75+0.12 -2.44

No. SARS-CoV-2 (Monoplex) | SARS-CoV-2 (Monoplex)| ACt
1 22.75+0.04 22.18+0.09 -0.57
2 26.34+0.1 25 87+0.08 -0.47
3 28 67+0.09 282440 14 -0.43
4 30.06+0.04 30.44+0.16 038
5 31.48+1.19 33.92+0 .45 244
6 37.23+0 .64 36.9+£2.13 -0.33
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# - real-time RT-PCR #t % Ie clade H5 /i g & 2 v &

|| FluA | HSI | HSIL | HSIL | HSIV_
CT CT CT CT CT

samples
H5N8-01003/15  19.05 17.98 18.93 N 18.64
H5N2-01004/15  19.85 18.26 19.72 N 20.22
H5N2-08001/21  30.35 34.21 32.65 34.9 33
RG2 2691 25.39 26.65 27.53 30.67

HS5NB8-1003/15: A/goose/Taiwan/01003/2015 (HSNS) clade 2.3.4.4¢
H5N2-01004/15:A/goose/Taiwan/01004/2015 (H5N2) clade 2.3.4.4¢
H5N2-08001/21: A/duck/TW/YL/21080001/2021(H5N2) clade 2.3.4.4b
RG2: A/Indonesia/05 (H5N1) clade 2.1.3.2

# 1 ~real-time RT-PCR # 7 f clade H1 /% g % & 21t 4%

Sample Clade FluA HiNlpdm09 | HI-1A | H1-1B | H1-1C Pan-HI
2007-03700 1B 343 - - 348 - 387
2007-03700 1B 325 - - 347 - 36.8
2008-09042 1B 325 - - 340 - 37.0
2008-09042 1B 34.0 40.0 - 353 - 40.0
HIN1pdm09 1A-pdm09 313 30.9 - - - 315
HIN1pdm09 1A-pdm09 32.8 325 - - - 326
HI1N1pdm09 1A-pdm09 241 250 - - - 251
HIN2v/2021 1A 297 - 303 - - 31.0
HIN2v/2021 1A 31.8 - 31.0 - - 325
HIN2w/2022 1C 30.2 344 - - 335 322
HIN2w/2022 1C 300 351 - - 337 326
HIN2w/2023 1A 239 - - - - 279
HIN2v/2023 1A 30.6 - - - - 375
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