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EREAR L phpp 0 s R A RRELRF - o bR

RUMOE R gilA L e 7 F2 [ LR mFERES o LR2E 0 R
i r%vk £ A omA 4 % m 4 (metapneumovirus) ~ 15 -+ 5 & (bocavirus) »

I g s+ (parainfluenza) £ A @ B o 3 ¢ B R ¥ L 51425 X s I
e &AL BE RS EwE P FF A S A LG A e e s
+ e xR o B T AP EE R AL AT A 4 0 s P
BAPAPR S L 2 F¥ AR MET - RFF2Z P PEaRFE-7 5 £
Mo~ SR 2 R R O Rk E o D E SRR Y
2 B -5 £ real-time PCR s Rt feir] > i2 24 fdrf g h il > ¢ 2 A
in g BAERHE Rt R RE RS - Tk 4 (229E, 0C43,
NL63, HKU1, MERS) ~ 4 # ify ¥ 5 & (metapneumovirus) ~ 1% =+ 5 &
(bocavirus) ~ &lin g 4 1-4 3l (parainfluenza type 1-4) ~ % 4 ~ A+
Parvovirus B19 ~ % 3 ¥ ' 4¢ 7 )]33& 1,2 3 > _E"f‘zm’?é':)]%i(CMV) N
F(VZV) ~ 3L F A - R l\]?] » B & = Panel Chip & #] £ 2 (CDC
24R-Panel Chip) » CDC 24R-Panel Chip ¥ =x &+ #p| 24 ﬁ_:fﬁs@%’ » DAF
Y2 ¥ AR PEE 0 vt fi multiplex real-time PCR £2 CDC 24R-Panel Chip # %
Lo 2 FAR0L o RATR A G G 86.7% & 84.6% 0 & - (E4 w5 932% &
95.2% o AR BB E T &4 Up AW OkRPFT I &S
WSk PR B R o



Abstract
Keywords: Pneumonia; Diagnostic kit, Respiratory pathogens

Pneumonia is a life-threatening disease and one of leading infectious causes
of mortality. Infection of many pathogens can cause pneumonia, including
parasites, fungi, bacteria and viruses. In children, respiratory syncytial virus
(RSV), rhinovirus, human metapneumovirus, human bocavirus, and
parainfluenza viruses are most frequently in both developed and developing
countries. In adults, influenza viruses and bacteria continue to have a
predominant role with pneumonia. Advances in molecular testing methods,
increase our understanding the roles of the pathogens that cause pneumonia and
also show that the incidence of pneumonia caused by infection may be
underestimated. In this study, we want to develop a multiplex, high sensitive and
rapid detection kit for pneumonia pathogens. The currently used monoplex or
multiplex real-time PCR reactions for 24 respiratory pathogens, including
influenza A and B viruses, human adenovirus, RSV, coronaviruses (229E, OC43,
NL63, HKU1, MERS), human metapneumovirus, bocavirus, parainfluenza type
1-4, enterovirus, rhinovirus, Parvovirus B19, HSV1, HSV2, CMV, VZV,
Legionella pneumophila, Mycoplasma pneumoniae will be integrated into a
Panel Chip platform (CDC-24R-Panel Chip), which can detect 24 pathogens
in one reaction. The test performace between CDC-24R-Panel Chip and
multiplex real-time PCR assys are similar and comparable. The sensitivity is
86.7% and 84.6% and specificity is 93.2% and 95.2%, respectively, for
CDC-24R-Panel Chip and multiplex real-time PCR assys. The development of
this pathogen detection kit can short the time of pneumonia pathogen testing and

improve the stability and quality of detection.
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Rk oRF 825 KA PR 2 EFRRRIE S 23S 1
%% PCR Z A#HNEERH > 2 -5 L PCREH> 2L L2z ®
PCR < thg 4 » ¥ % kA F %A > A 11m R Sd B F4# - [2,7,8,10]

STE Ko B g AIAS Y L EPAT R eE i s R A 40 TR 40 2003 # SARS,
1997 # H5N1, 2009 HIN1pdm09, 2013 H7N9 #73] i &, 2012 MERS-CoV >
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TERREORIRA Y § T pE o F real-time RT-PCR &g 2 /2 eh51 3 2938
& 7[6, 11, 17-19] > 3P real-time RT-PCR #ip| > /2 E%%E*f/ﬁs}%z &P
£ & |+ o 7] real-time PCR/RT-PCR .4 = tg Rt en i fIH&Z G EH § 5 R
MEASE > & v { 3753 2FHE5 > a5 Faoi[2l] -

A F B E - B R QR E%ﬁ@&ﬁ%&%ﬁMl;,?
5. 1598 Uk R A2 E ORI E fa s o o 2 2 24 485 48 multiple real-time
PCR/RT-PCR #& B> % » ¢ 7 AA]7n R (7 HINL &2 H3N2 » 4]) ~ B 4] /n R
:}I;\%-% > Hﬁ'\:jﬁai ~REECE R f :)J%i . ?5*,5]#)]%:5‘; (229E, OC43, NL63, HKU1,
MERS) ~ * % i ** J =+ (metapneumovirus) ~ 4% + 5 = (bocavirus) ~ &V & Ja
# 1-4 73|(parainfluenza type 1-4) ~ % 4 ~ f ;,;H « Parvovirus B19 ~ * #g
¥ e ;,;w 1,24~ Ewepd (CMV) - - I,%»(VZV) NECREA S
7 ]\ 7’ & real-time PCR/ & RT-PCR = & 151 3 frif &4 5 7] 5
® kG op é}%xﬁg‘;@éﬁﬁgft PR B W 245_@:),%}%!%%1 real-time
PCR/RT-PCR & * fo— F ik it > ¥ REHMFHR&FRIL D 28 > RPHR'LY
100 copies/reaction-Panel-on-a-Chip # f| T 5 & #c i~ PCR £ real-time PCR
Z BB R IRRRRE Y T SRRk o t“vﬁa&%ﬁ%ﬁiﬁdfg KNl
FoOVEER LR AMORRFTERFRROE L BT T KB
Fie R d A2 B L mI e & o

(2)Htegr = 2
1. multiplex real-time PCR/RT-PCR @ 4*%t51 4= X 7 it s R 4K 37 515
£,

© 40 F o 4 Al Y B 5 S i el - 1520 real-time PCR/ & RT-PCR
Sk AR R AG B SRR TR T A



TR e 45 AR ~ B AR B+ [16, 21] - Hfjlﬁai [20] ~ »o 5 iE @ & s
& [3] ~ =k # (229E, OC43, NL63, HKU1, MERS)[4-6] ~ 4 %7 ify ** 55 #
(metapneumovirus)[9] ~ % + 5 # (bocavirus)[4] ~ &l ir i o+ 1-4 3l
(parainfluenza type 1-4)[3, 4] ~ % 4 [3] ~ 4 [14] ~ * H B e B s+ %
1,2 3[13] ~ E w54 (CMV)[13] ~ 32L& < F[1] - # L F[L - p 63
X2 F 0 @@ % AllelelD #t %2 (PREMIER Biosoft) -

B RSP E B2 F 402 real-time PCR & &2 2 % &
oo W BT D HRIARS RSP E P2 F 40 real-time PCR £
T2 % 215 o B BN FA4cT L ()F #éF & (Takara Cat. #6110A) © 1 *
p B 4% L 5 B~k %L MagNA Pure Compact Instrument (Roche Applied Science)
BEARSPEREEIEBB5uL X2 PR I T8 # fi (random octamer)
TR EeF R & 2 % — 3% cDNA (first strand cDNA) : #5227 31 F 3% 65°C
T% 5 A 481 0 B3k o E41* PrimeScript RTase reverse transcriptase i&
TR ek o F iER LA 30CIE* 10 #4518 - £ = 50C ie* 60 » 45 >
B {8 95°C 1T * 5 4 4% - (2) Real-time PCR & J&(LightCycler® 480 Probes
Master) : 20uL. DNA £ cDNA # #= 22 1x LightCycler 480 Probes Master ~
200nM forward primer ~ 200nM reverse primer 12 2 100n M hydrolysis probe
M & o’ & 412 LightCycler 480 % st(Roche Diagnostic)it 7 & Ji& » & J& %
i# 4o 1 95°C 10sec > £ 4 45 cycles 2. & J&(95°C 10 sec ~ 50°C 30 sec ~ 72°C
1sec) » &1 30 sec *%:%(cooling): 40°C -

2.Panel Chip Platform
Panel Chip % ~ & % 5. 2 # = @ (QUARKBIO)#= % = # eI 5 » pt T
cAE - Rk VB FEfEAS X 3 £ %G 0 real time

PCR | > /£ % = 7 &1 2 %2 - Panel Chip Fg /% real time PCR 31+



(primers)£2 47 #-(probe) 3 2 sk 34 ¢ > 4 — 36 mMmx36mm % & (B- )" ¢ 2
2,500 %} 3t o APV B PFE(T 2,600 # F real-time PCR & & - #-F
BlEER 58 PCR F BZAIR s > 2 x B R 2 K30 p - 5P 8 ~
QUARKBIO 737 pF 2 & PCR 4 47 & (B = )° T pF L& PCR 4 47 ik © #-real
time PCR T & A 47"7T5 Z R AK T ¥ £t > CT3 ’iﬁ%ﬁ?»%%
T8 PCR ~ 47k 7 o pt T 5% 4 > PCR(digit PCR)#? real-time PCR 2z
&8 o The Panel Chip & 7 4 (£ 42 > 407 (1)F1* p BRI B L
MagNA Pure Compact Instrument (Roche Applied Science):& {7 &% ik 5
Boo B-Sul R B2 $ipL 0 I S8 A pe(random octamer)ig 7 5 g
B & = % — % cDNA (first strand cDNA) : $5fe 22513 3t 65°C 1% 5 & 45
g Bk o £ 41* PrimeScript RTase reverse transcriptase i 7 & i 4% &
o F RiEE LA 30CIE" 10 ~ 4818 » £ =X 50°Ci¥* 60 » 45> 518 95°C
®% 5 4 48 - (2) Real-time PCR F & : 50 uL ;2 f=j% # 7z 5uL cDNA & t~ &2
1X CrackerBio TagMan Master mix ¥ ;8 & - -8 £ ;% 4] » nano-wells » #-%
B O~ KR nano-wells > 1 B o~ TrpF R E PCR 4 47 & 0 B 4 i (7 4 47 ([
=) F JigiE4e™ 1 95°C 10sec v &4 40 cycles 2 & J&(95°C 10 sec ~ 60°C
30sec ~ 72°C 1sec) » & 13 30sec *%:% (cooling): 40C -
3. multiple real-time PCR = = # & 1 Panel- Chip # /| 5 : Panel Chip
Rl T oo - 24 fE et g o B 22 1R internal control (housekeeping gene,
RNase P) real-time PCR = ;2P| & T 34 & & Panel Chip < & & J& 2 B if 5]
TR kR o B £ 24 55 S s R Al real-time PCR s R AR RS 2
THE- P REGFEFLFAI ARSI O WE T - iR 24
e g o 4 chreal time PCR &y & (4 & 5 CDC 24R-Panel Chip) -
4.p3# CDC 24R-Panel Chip & 7 e& BlH&"LiE & DNA IF 4 & » &7 10



BAFR BRSO RIEILE -
4. # & RespiFinder 2SMART kit (CE-IVD marked) - # 2%~ = = % 2%

Stepl: Pre-amplification
1-1. 2k =_Thermal cycler program
I. Reverse transcription: 95°C, 10 min
I1. Activation of hot start Taqg:
94°C, 20 sec
55°C,20sec — 40 cycles
72°C, 35 sec
[11.Hold: 20°C

1-2. % % pre-amplification & |
I. ¢ Box1® B! pre-amplification master mix 12 % pre-amplification
primer mix, ¢ Box2 ¥ P~ Positive control, f# s % 3kt
Il = B F Bbe » 2 38840 4

Component (screw cap) Volume / reaction

Pre-amplification master mix (purple) 6.25
Pre-amplification primer mix (white) 8.75 ul
Total volume 15

128 % 5 4p R #icE 2. 0.2 ml PCR tubes & &2z # 8 %55
(# %2 + 1 positive control )

V. %%z ﬁﬂ?@ w2 15ulmix 12 2 10 ul 2z &R +5paficts 4o ~ 4
2. 0.2ml PCRtube ¥ > ;24r3=3 1& spin down

V. 2% » 2K 24F program 2- Thermal cycler # 24 i

Step2: Amplification Detection
2-1 ¥ ik T 7| iE i+ 3K E_program

I. Denaturation: 95°C, 2 min

Il. PCR1:
94°C, 20 sec
55°C,20sec — 10cycles
72°C, 35 sec

I11.PCR2:
94°C, 20 sec
50°C,20sec — 23cycles
72°C, 35 sec

IV. Denaturation: 95°C, 2 min

V. pre-melt: 40°C, 90 sec



VI.  Melt: 40-90°C, continuous acquisition, 1 acquisition/OC
VII. Cooling: 37°C, 1 sec

2-2 2. &% Amplification Detection |
.4 Box 1 ¥ B 2SMART Bufferl, 2SMART Buffer2, 2 2SMART
enzyme, f%if {s % 3tk
Il & B K B4 » 2338 4cT £

2SMART mix Component (screw cap) Volume /reaction
2SMART buffer 1 (red) 19.0 ul
1 Taq polymerase (orange) 1.0 p
Total volume 20.0 ul
2SMART buffer 2 (blue) 19.0 ul
2 Taq polymerase (orange) 1.0 pl
Total volume 20.0 ul

[11. B~ 413 Step 1 pre-amplification z. & 4~ & *t ik F

V. #-% = % FRIEHE 2. 20 ul mix 112 2 5 ul 518 pre-amplification 2 & 48
e AE 4o ~ 4P 2 PCR Aag ke (& 3£ positive control, negative
control) » JR4w353 (£ F + 3 > spindown

V. #%_-# FRIEHE 2. 20 ul mix 2 12 2 5 ul 518 pre-amplification 2. & 18
PRt 40 ~ 4p 2. PCR A~ gt £ ¢ (& 3% positive control, negative
control) > ;R {-323 (£ 2+ 23 > spin down

VI. 2z » 3k Z_3F program nghtCycIer 480 11 z_ @ #H =

3. 2% Tm &
- Analysis
-iE # Tm calling
ARt E ¥ kE S o & JE A 2 * color compensation #H Ay F2RT
R
-4 w|E # ROX/ Cyb channel 2 & % p 3-8 % control 2. Tm &
-i% # FAM channel » 7 = #2+ & control %ﬁ%ﬁa Tm &
& BHREETFE2ZTmMET » &
Mix 1 : ROX, Cy5, FAM
MIX 2 : ROX, Cy5, FAM
&Hmiw’*&mﬁﬁ7%@Jmﬁﬁ%%’#ﬁﬁgﬁ@ﬂ?ﬁi
R
A, 2 F5 ik 5 23
- ROX/Cy5 ¥ 3 - BiEs% ¥ FAM v 2 AC12 5 +- Bl :H1E
- F3 o B enF RSB PF },ﬁ%ﬁ_ﬁﬁ&

10



(3)% %

1.% & multiplex real time RT-PCR/PCR = 4p ¢ F J&if i3 191425 i mﬁfs R
WAAEER 7 > v prt @ 5 %% mono- or multiplex real time RT-PCR/PCR
Ve A m R o e L i % s i 8 2 real time RT-PCR/PCR % i+ 7
oo % He H - F RiERpE > S primers £2 probes sk A 0 ¢ H
Bizit > A7 & E 16 B & & mono- or multiplex real time
RT-PCR/PCR > i 24 485 /& 48 &2 — internal control (RNase P) (®l= ) -

2. Pl T B E L real-time PCR F i 2. & 1% pre-load 51 + 235 4 ek B A
Panel Chip i& {= adenovirus ¥2 VZV I 4 &= 4 2] 4% 2 5 50-100
copies/reaction (B]7 ) ** & real-time PCR = 5 % £ (B= ) ®l & % &
¥ % % & Panel Chip (CDC 24R-Panel Chip) - 28 B ~ & 7|4rFBl = » =
- F &7 55 £4F (11x5wells) -

3. #]:& CDC 24R-Panel Chip & — {27 45 R4 &2 28 B H 1% e DNA
TR S5 28 B RF o wells F B @ % H - BB R DNA &
@ fafs (¥ B DNA - 4 influenza A & coronavirus-MERS, rhinovirus &
Rnase P, coronavirus HKU1 £ metapneumovirus, ¥ % bocavirus, CMV
Pl BRI RHEREFBEF BB, EBEATBM) & CDC
24R-Panel Chip £ & — 4 o #15 {4+ %88 DNA R B RHEE
influenza A ¥ bocavirus %) 125 copies/reaction (B4 ~ ) 28 B~ J&
P ",f 7 RSV ¥ HSV2 ¢ > Hiu F R¥pHEET i 125
copies/reaction ~ RSV e ip|4& "2 i&. 2000 copies/reaction (@] -+ - )&
HSV2 #: ip|#&*LiE >2000 (B =) > B3 parainfluenza2 (PIV2)» & ¢
F 2R - M B (R~ 2 ) £ RSV - HSV2 F s # Rl1&'L B

= % parainfluenza2 5 &3 2% - MR350 £ 373K 3= B & J& <0 primers,

11



probes fr@l &% B ¥R e -

. BT AEPARGE 143 Rk 48 0 CDC-24R panel Chip #2% % % &
multiplex real-time PCR % # Jﬁ » 12 monoplex real-time PCR :& {7 & &% °
2 monoplex real-time PCR 1% % % &% » CDC-24R panel Chip £z
multiplex real-time PCR e x5 ¢ 5 87.4% (125/143) (% - ) - 53 # &
I M 4 48 multiplex real-time PCR £2 CDC-24R panel Chip % 7 6 i &2
4= EHEaoE%E (£ )90 & P2 88 multiplex real-time PCR
22 CDC-24R panel Chip & # 1) 78 i 22 76 2 szt 1+ & 5 86.7%%2 84.6%
(% —)> multiplex real-time PCR #p| 89 2 {8 FE 47 5 83 /> & -
1% 93.2% > CDC-24R panel Chip #p] 83 i #&#HE1+7° 3 79 L fx > &
- 5 95.2% > iz ut #cdy &g o1 CDC-24R panel Chip # Bl 145t 22 multiplex
real-timePCR4p % » ¢ E BATR B F & - M o

. i ® & RespiFinder 2S MART kit # )% % : RespiFinder 2S MART kit
& CE-IVD &3z > #-32 ¢ multiplex real-time PCR £ CDC-24R panel
Chip # #].% % ¥2 monoplex real-time PCR % % 7 = & %2 » 2 RespiFinder
2S MART kit & 74P > BH4ck = > 32 27 5 15 i 2 % & multiplex
real-time PCR 2 % 4p e » 17 2 )2 % 7 PrﬂiFf P g TRk
CDC-24R panel Chip 2% 4pF » ¢ 2 32 RSV 2 1 i OC43(% =) &
TP ¥ a3 RSV & OC43 5 ¥ i CDC-24R panel Chip RSV i
primers £ probe { #7 - /& £ multiplex real-time PCR £ monoplex

real-time PCR RSV #& Bleg& AR+ & 3 =PI TE S -

12
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SlAcit L e RAAEATS 0 @A RAR RIS - B X anERae
T R A e A irrﬁﬂsfl;’s})%!%é ° % i’%%«‘?rrff‘e/ﬁ!%ﬁﬁﬁlﬁﬂ}é 2 2 H
- R RAEORR| D2 o ¢ PR BEF R AT RS s R ERRE
B ;&f%ﬁyﬁ/ﬁz%ﬁ(ﬁﬁ]i;)’ rEEH AL E 24 5 Ao = Sl
FRBEHMP R RES 2 HETAPR RRIF BIEE > AE
i1« primers, probes & 71| > & 7 g RIFOT oAb g o L F Y AL
(preload) primers, probes # % #F 3t (well)? » 7 @ %Az > F| R A 5
2500 2z ¥ 3t » 4+ 5 monoplex real-time PCR/RT-PCR » ¥ & > multiplex
PCR * JsF¥ » % k= primers, probes fF e+ 3§ > "% Mg RlenG ack o p &
real-time PCR/RT-PCR F1H 3 aqp M B2 FR2 M > %P> » HFFE - &
FRFDLTE S - R CHPBI - FEF A S 45 BF R
FERF20MEpERMTE AL TAD B F R feskd (TR I - 704 Panel
Chip s> - i * RAHRHEE 2 3 % LRk

AT HRRIBEE R F S R i Bk LR RMA TS
A H il primers £2 probes # 2 HP FARLE { AT F RS id S R IE[21]
ROBLSE O P RRETERTFREFRATE O WA G
BBEERAAIGE RS MAF FrRBRERE HD - p> 2k
RIS FREF L AT F HFE A APFR gl o

A F A+ ¢ 2. 29 B real-time RT-PCR/PCR J,%L%z%ﬁ%ﬁi?d”‘v (R E
24 Fop o ¥4) > 4 3 Panel Chip % ipl > = > # ¢ RSV, HSV2 ## 2 >
AOR R s parainfluenza2 A& 4 2L E - Mg FEITH R HepR
¥ = gk > L AT = B F Juchprimers, probes ol & B4R d S o
#75 CDC 24R-Panel Chip & 5 ¢ #l & ® &9k e pls» 4
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% multiplex real-time PCR #p % - CDC 24R-Pamel Chip #} Rhinovirus # ip]»< % #ix
i s ERE R 3 &4 5 RespiFinder ¥+ Metapneumovirus thipl»c%k 3 *3- 3% ©
AP EE - LB RMERE T E G LR RO 2R
B WSk R S B T BT ﬁ%%ﬂi@%@ﬁk&i’Pﬁﬁ
FhTELELITEAHEE RPN A F 2R A4 o

(5) 3 ¥4 2222 3k

AVESHRE - LR RERRE R H- F BV R 24 fErE g
BRM ¢ F ARE CBATR BA  pE R R e R R
Ji =+ (229E, OC43, NL63, HKUL, MERS) ~ 4 % if ** J = (metapneumovirus) ~
1% =+ s & (bocavirus) ~ &lin g -+ 1-4 Al (parainfluenza type 1-4) ~ % 54 -
J 4 ~Parvovirus B19~ 4 g H @ e B4 % 1,2 3]~ E e 4 (CMV) »
REpEA(VZV) ~3ELE AR EEE SR AR R R BB
FageEa g RloRFRA R RRORTLPEEET o ARF R
BEEREEREB I B VI RRB RO S ek
P R R

B)FELRFT 252

AR AHFHBRE - LR RERRE R B F RV R 24 fErE R
FRAM ARSI R R A RE e BEE o MH AR E
PR ViERRNOREFFORF REIR LML ST
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B - - ThePanel Chip & * » % - i ¥ <] 6 mmx 36 mm 3 2,500 nano-wells -

c 1 el

Bl- ~ QBio rEF & PCR % 7 % (QRT Analyzer M6) » & =t ¥ 2 47 6 i & % » 40 Cycles
P 60-90 4 45 -

2& A\ ‘
Eo%,

Step.1 Step.2
Open chip package. Apply sample. Spread sample to Place chip in

Step.4 Step.5

Place holder in

holder. tray and press
start.

fill wells.
= ~ThePanel Chip & # iFinfz » LI B H 5 ¢ 24 » R ABREHR L7 5 3
R &)~ nano-wells 5 4:-g B O~ AR nano-wells 5 5i-dy B BRI B O~ T
PCR ~ 7%k » B4pi (747 o
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panel flu Influenza A/B 2
panel R1 MERS-CoV(upE, EMC) (FAM) 1
panel R2 RSV-A/B (FAM) 1
panel R3 metapneumovirus(Tex-Red); parainfluenza 4A(HEX) 2(1)
panel R4 Coronavirus 229E(HEX) ; HK(FAM) 2
panel RS CoronavirusNL63(HEX) ; OC43(FAM) 2
panel R6 Parainfluenza 1/2/3(FAM/HEX/Cy5) 3
panel R7 Rhinovirus (HEX) 2
panel R8 parainfluenza 4A(HEX) ; Enterovirus (Cy5) 1(1)
panel R9 Adenovirus (FAM) 1
panel R10 Parvovirus (FAM) ; Bocavirus (HEX) 2
panel R11 HSV1(FAM) ; VZV(HEX) 2
panel R12 HSV2(FAM) ; CMV(TEX-Red) 2
panel R13 Mycoplasma pneumoniae(FAM) 1
panel R14 Legionella pneumophila(FAM) 1
panel RC RnaseP 1
24+11TC

Bz ~ % & 16 B mono- or multiplex real time RT-PCR/PCR & & 24 85 48 22 - internal
control (RNase P) -

Detection limit {copies)

Target real-time RT-PCR/PCR | CDC 24R-Panel Chip
Influenza A (M)-1 47 125
Influenza A (M)-2 444 125
HIN]1pdm 469 200
H3IN2 478 250
Influenza B (M) 47 125
Coronavirs HEUL 483 250
Coronavirs 229E 47 125
Coronavirs 0C43 5 250
Coronavirs NL63 483 250
Coronavirs MERS 47 125
R5V-A 475 125
R5V-B 475 125
Metapneumovirus (hAMPV) 436 250
Parainfluenza 1 463 200
Parainfluenza 2 48 125
Parainfluenza 3 471 250
Parainfluenza 4 424 125
Enterovirus 48 250
Rhinovirus 44 250
Adenovirus 453 125
Parvovirus B19 458 125
Bocavirus 4571 125
H5V1 4594 250
VIV 419 125
HS5V2 4594 250
CMV 45 250
Legionella pneumophila 390 250
Mycoplasma pneumoniae 456 250
EnaszeP 482 250

M1 - 29 i real-time Rt-PCRIPCR # Ji; » 5 - real-time PCR 2 CDC 24R-Panel Chip &
He BRI IE 2 L o
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(A) LOD Test of No. 16 Adenovirus (4X serial dilution)

Mo sempleld Copies /el cemean  Filue RIS B EIRE e
1-1 16_2"103 0.2081 31.65 468 2023 ] 520.25 5202.5
1=2 16_5%10° 0.0856 31.52 205 2295 (o] 214.0 2140
1-3 16_1*10° 0.0161 33.11 40 2459 1 40.25 402.5
1-4 2[(:';_3‘1'3l 0.0044 31 11 2489 o 11.0 110
1-5 16_8*10° N/A N/A o] 2488 12 (o] 0
1-6 16_NTC N/A N/A 0 2500 o o 0
2-1 16_2%10° 0.4891 31.19 967 1533 (o] 1222.75 12227.5
2-2 16_5%10° 0.1161 31.48 273 2217 10 290.25 2902.5
23 16_1“102 0.0215 319 53 2434 13 53.75 537.5
2-4 16_3*10' 0.002 31.69 5 2491 4 5.0 50
2-5  16_8*10° N/A N/A 4] 2500 0 0 0
2-6 16_NTC N/A N/A o 2500 (o] o 0
(8) LOD Test of No. 20 VZV (4X serial dilution)
Vo sameleD copes/wel comean FURE NMERRE PR IR M
1-1 2(]_2"103 0.086 31.79 206 2294 o 215.0 2150
1-2 Z(J_S‘lO2 0.0153 31.27 38 2462 o 38.25 3825
1-3 20_1‘102 0.0044 33.57 11 2489 o 11.0 110
1-4 20_3‘101 0.0008 32.99 2 2498 0 2.0 20
1-5 20_8*10° 0.0004 30.96 1 2499 0 1.0 10
1-6 20_NTC N/A N/A 0 2500 0 0 0
2=1 2(]_2“103 0.0554 329 134 2352 14 138.5 1385
2-2 20_5*10° 0.0154 32.86 38 2455 7 385 385
2-3 20_1*10° 0.002 31.33 5 2494 1 5.0 50
2-4 20_3*10' 0.0008 30.97 2 2498 0 2.0 20
2-5 20_8*10° N/A N/A 0 2499 1 o] 1)
2-6 20_NTC N/A N/A 0 2500 0 o] (1]

Bl - % Panel Chip i& = real-time Rt-PCR/PCR ¥ J& » (A) Adenovirus (B) VZV PCR ¥
& P& 5T R % 50-100 copies/reaction

4-H3N2 1 3-HINI
] DT TsTs e TS

7a-0C43 6b - 229€

EIENND ]
o [w @l o % wliwlnln]

13-PIv4 [} 12-PIV3 s 11a- PVl :i:i;:
CEENED

[IEIEIE NN

— EE e el e e le s -

I . FaEy - £
- 16 - Adenoviruses m%l&-Enteruwrusesm s
wiwvlvielw[w]w[e[o[w|r]| -

wlalalalalalals

ZE 15 - Rhinoviruses

x|
]|

A NENENENFNE NN

e[

3
24 - M. pneumoniae I E 23 - L. pneumophia E -
T w w(ala s sa s a|x|a T

B -~ Panel-on-a-Chip & 5 seha # B > - 5 & 55 wells (5x11) £ 4F -
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InfA_2 (2) Rhinoviruses (15) HKU1 (6a)
+ + + Bocavirus (18) CMV (22) NTC
MERS (8) RNase P (25) MPV (10)
I = i [ [ 1 1
| | | B | | |
| i | S | | |
| | | | | |
| = | | | |
| | | | [} | |
| = [ [ | |

+ Input Concentration = 1.67*104 copies/each target

Bl ~ -~ CDC 24R-Panel Chip i + 4} P % influenza A+coronavirus-MERS, rhinovirus+Rnase

P, coronavirus HKU1+ metapneumovirus, bocavirus, CMV p|:#&

LOD of No. 2. InfA 2
-------

1 RS28-InfA_2 2-5%103 2000 26.33 0.54
2 RS28-InfA_2 2-5%103 2000 26.12 0.72
3 RS28-InfA_2 2-1.25%103 500 29.19 1.27 47 8
4 RS28-InfA_2 2-1.25%103 500 29.59 1.08 40 15
5 RS28-InfA_2 2-3.13%102 125 30.23 0.9 12 43
6 RS28-InfA_2 2-3.13%102 125 28.84 0.97 8 47
| 2 ] s [ 4 | 5 | &
} E!‘!!‘ | | EEm e ] MR [ | oy RN
I I | o Ll [ [ \
[ — ] 1 | I 1 | I ] I
| [ L | [ - L | | J |
| [ | [ | [ | [ | | | |
| [ | ] F | [ - [ - \ ] \
11b-PIV2
7 7 6 2 0 2

Bl 1 ~ CDC 24R-Panel Chip influenza A # ip| & a7 & ip|3#

LOD of No. 18. Bocavirus
-------

1 Bocavirus 18-5*103 2000 26.43 1.06 0
2 Bocavirus 18-5*10° 2000 26.46 0.72 55 0
3 Bocavirus 18-1.25*103 500 28.36 0.82 48 7
4 Bocavirus 18-1.25*103 500 28.28 1 50 5
5 Bocavirus 18-3.13*102 125 29.43 0.63 21 34
6 Bocavirus 18-3.13*10? 125 29.52 0.48 22 33

- = | |
= i = =] uE Ty R
11b-PIV2
13 12 8 1 0 1
B - CDC 24R-Panel Chip bocavirus # | & ¢ & B &
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LOD of No. 9. RSV
pweeon  smen B aven as (e W

1 RS28-RSV 9-5*10° 2000 30.71 1.32 2 53
2 RS28-RSV 9-5*10° 2000 30.44 0.21 3 52
3 RS28-RSV 9-1.25*103 500 N/A N/A 0 55
4 RS28-RSV 9-1.25*10° 500 N/A N/A 0 55
5 RS28-RSV 9-3.13*102 125 N/A N/A 0 55
6 RS28-RSV 9-3.13*10? 125 N/A N/A 0 55

11b-PIV2
11 9 6 6 1 1 2

B+ - ~ CDC 24R-Panel Chip RSV & | & 57 & P&

LOD of No. 21. HSV2
st g o e o (U MG

1 HSV2 21-20000 2000 N/A N/A 0 55
2 HSV2 21-5000 200 N/A N/A 0 55
3 HSV2 21-1250 20 N/A N/A 0 55
4 HSV2 21-312.5 2.0 N/A N/A 0 55
5 HSV2 21-781 0.2 N/A N/A 0 55
6 HSV2 21-19.5 0.0 N/A N/A 0 55
e |l 2 | = | o | s [ ¢ |
] [ ] [ [ ] ] ] [ ] [
| | | | | | I | | | |
] [ ] [ [ ] ] [ ] [ ] [
N O S | N A 2 ) A L ] [ N O N S A
| [ | [ [ | ] [ | [ | [
| | | - | | | O I | | | |
| [ | [ [ | [ ] [ | [ | [+
11b-PIV2
3 4 0 1 0 0

B = ~ CDC 24R-Panel Chip HSV2 1 B & 57 B |3
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- ~ 143 =48 @ * multiplex real-time PCR £ CDC 24R-Panel Chip #& &% 2. %% » F:

false, T:true.

multiplex real-time PCR| CDC 24R-Panel Chip|

targets F T F T Total
Adenovirus 1 1 1
Adenovirus, CMV 1 1 2 2
Adenovirus, M. pneumonias 1 1 1
Adenovirus, PIV3 1 1 1
CMV 3 1 2 3
CMV_HEV2 1 1 1
CoV-220E 2 1 1 2
CoV-229E, M. pneumoniae 1 1 1
CoV-HKU1 1 1 1
CoV-NL63 4 2 2 4
CoV-0C43 4 4 4
Enterovirus, M. pnenmomiae 1 1 1 1 2
HINIpdm(? & & &
H3N2 3 3 3
H5V1 2 3 7 7
H5V1, CMV 2 2 2
influsnza B & & &
influenza B, HSV1 1 1 1
Legionella pneumophila 2 2 2
M. pnsumoniaz 2 1 1 2
Metapneumovirus 4 g 13 13
fegative & 47 4 48 33
parainfluenza-1 3 1 2 3
parainfluenza-2 2 2 2
parainfluenza-3 & 1 3 &
Parvovirus 1 1 1
Bhinovirus 1 & 3 4 7
RSV 1 4 1 4 3
VZV 1 1 1

Total 13 125 13 125 143

Cotrection rate 874 % (125/143) 87.4 % (125/143)
sensitivity 86.7% (78900 34.6% (76/20)
specificty 93.2% (83/89) 05 2% (79/83)
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# = ~ 32 i CDC 24R-2 multiplex real-time PCR %% % — &2 {48 > 2 H - real-time

PCR £ RespiFinder & Bl & &8 {7k 5% °

No multiplex real-time PCR. | CDC 24R-Pansl Chip mono rzal-time PCR. RespiFindar
16 |Enterovirus M. pneumoniae Enterovirus M. pneumoniae |Entrovirus
21 | Adenovirus Adenoviruz, PIV3 Adenovirus, PIV3 Adenovirus, PIV3
29 |HSV1 negative negative negative
31 |CoV-229E negative negative M. pneumoniae
60 |Adenovimszes Adenoviruzes, CMV | Adenovirus, CAWVV Adenovirus
71 |negative Bhinoviruses Ehinoviruses Rhinovirus
32 |negative HSV1 HEV1 negative
30 |Metapneumoviris fzgative negative CoV-QC43
99 |negative Metapneumovirus | Metapneumovirus Metapneumovirus, PIV4
103 |negative Metapneumovirus | Metapneumovirus Metapneumovirus
117 |negative R3V RSV RSVE
126 |PIV1 Metapneumovirus | Metapneumovirus Metapneumovirus, PIV2
133 |FluB Flu B, HEV1 Flu B, HSV1 FluB
134 | Adenovirus negative negative negative
1 |Rhinovirus negative Rhinovirus Rhinovirus
23 |CoV-229E, M. pneumeniae M. pneumonias CoV-220E, M. pneumonize [Flud, M. pneumonias
37 |CoV-NL&3 negative CoV-NL63 negative
46 |ESV negative RSV ESVA
60 |Adenovirus fnegative Adenovitus Adenovitus
70 |CoV-NL63 negative CoV-NL63 negative
108 |PIV3 negative PIV3 PIV3
113 |Rhinovirus negative Bhinovirus Rhinovirus
114 |Rhinovirus negative Rhinovirus Rhinovirus
125 |PIV1 fnegative PIV1 Metapneumovirus, PIV2
28 [CoV-228E negative CoV-228E Legionella pneumophila
23 |M. pneumoniae negative M. pneumoniae negative
33 |CMV fnegative CMV nagative
76 |negative RSV negative RSV-B
116 |Enterovitus fnegative negative Entrovirus
119 |negative RSV negative RSVA
121 |negative RSV negative RSVB
138 |negative QC43 negative 0C43
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2z D BetasEm RAA 3 e £ g CDC 24R-Panel Chip 1 ikl i B A7 2 v L -

No |Targets CDC 24F.-Panel Chip| FespiFinder | NrTAG | Filmarray
1 |Influenza A . . . .
2 |HIN1pdm09 . . . .
3 |H3N2 . : .
4 |Influenza B . . . .
3 |Respiratory Svncvtial Virus (RSV) . . . .
6  |Parainfluenza 1 . . . .
7 |Parainfluenza 2 . . . .
8 |Parainfluenza 3 . . . .
©  |Parainfluenza 4 . . - .
10 |Metapneumovirus (hMPV) . . . .
11 |Rhinovirus - . . .
2 |Enterovirus -

13 |Coronavirus NL63 . . . .
14 |Coronavirus HKU1 . . - .
13 |Coronavirus 220E . . - .
16 |Coronavirus OC43 . . * .
17 |Coronavirus MERS .

18 |Adenovirus . . . .
19 |Bocavirus . . i

20 |HSVI .

21 |HSWV2 .

22 |CMV .

23 |vZv .

24 |Human parvovirus .

25 |Legionella pneumophila . . .

26 |Myvcoplasma pneumoniag . . . .

27 |Bordetella pertussis . .

28 |Chlamydophila pneumoniae M . M

Total 24 20 19 20
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