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Evaluation of Seeplex™ RV Detection Kit for Detecting Rhinovirus, Human Metapneumovirus,

and Coronavirus

Heungsup Sung, M.D., Sook Ja Park, M.T., Young Dae Woo, Ph.D., Byung Hoo Choi, M.T., and Mi-Na Kim, M.D.

Background : Direct antigen test (DAT) and culture are primary tests to diagnose infections by
respiratory viruses, but are mainly available for the traditional viral pathogens such as respiratory
syncytial virus (RSV), influenza virus, parainfluenza virus (PIV), and adenovirus in clinical laborato-
ries. The objective of this study was to evaluate a multiplex reverse transcriptase-PCR method
using Seeplex™ RV Detection kit (Seegene, Korea) for the detection of rhinovirus, coronavirus, and
human metapneumovirus (hMPV).

Methods : From January to May 2007, nasopharyngeal aspirates (NPAs) from pediatric patients
negative for culture and DAT of traditional viral pathogens were tested with Seeplex™. All the ampli-
cons were directly sequenced and homology of the sequences was searched in the National Cen-
ter for Biotechnology Information (NCBI) database. Patients’ medical records were reviewed for
clinical and demographic features.

Results : Forty-seven (26.4%) of 178 NPAs were positive: 18 rhinovirus, 15 hMPV, 4 RSV A, 3 coro-
navirus OC43, 3 influenza virus A, 2 adenovirus, 1 coronavirus NL63, and 1 RSV B. Based on maxi-
mum identity, each of the sequences indicating rhinovirus, hMPV, and coronavirus OC43 matched
to the corresponding viruses with homology of 94-98%, 96-99%, and 98-100%, respectively. Seeplex™-
positive patients were 0-11 yr old with a male:female ratio of 1.5:1. Clinical diagnoses included 9
pneumonia, 6 bronchiolitis, 2 cold, 1 asthma exacerbation for rhinovirus; 10 pneumonia, 4 bronchi-
olitis, and 1 clinical sepsis for hPMV; and 1 pneumonia, 2 croup, and 1 cold for coronavirus.

Conclusions : Multiplex reverse transcriptase-PCR method using Seeplex™ RV Detection kit is a
reliable test to detect rhinovirus, hMPV, and coronavirus. It may improve the diagnostic sensitivity for
RSV, influenza virus, PIV, and adenovirus. (Korean J Lab Med 2008;28:109-17)
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olfAN T35V HHS ARt At o] daska, Y
l Hpol 27t 2 H ek AR S AEE Kol Ao
e 9l HholY2E FHEs| o9 “H?:Oﬂ AP A Zleto]
Zasiti4]. T57] 799 el Blolg| A5 Al&sH st
il = el o P Ik e ] Sl e | i]i—g eIt
oflet B2 gt Al AR} A7 £ 4 A
& RS A Aejste] H Wi duks v
eY7)o] wpet B2 Hlwof 2to]7} Q) 1 respiratory syncytial
virus (RSV), influenza virus, parainfluenza virus (PIV),
adenovirus 5°] 2 Rl=2 HI|HcH6-8]. T 7|&

of Z719] Yelog deHH vlo|g A7t A7 557 AAS
oz 4 9ol H*fﬁ%]ﬂb} %7] TAE Yo7 M=
Hio|giAgo| x| glr:} ], Human metapneumovirus

(hMPV)& 20014 A5 uaag_ 57 Hfo]gl AR Aol
A A 7)E e Yol = 5-15%2 XSkl K E]Q)
ou9], 2 A7|% 7rd 2] €191 human rhinovirus (HRV)
9} coronavirus (CoV)E HAle] 34 orsle} 24 8l7)= 7+
= 4o 5 Qo1 12], wbA 54 257 7Y S48 2ol
L Aol A zrddof g vlol@] A0l F27) wolAh
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]. HZol= hMPVAH oJA7IA] HE3HA] 43d

% ok
REX) HMEL% AET o AL HeF Ay
u} Sl FEYS WA H85te] A5 Holelx e %
B2 Autsha gechg), 59 £57] 74 volg Ak 1 g
2 913l o1} 714 Blolel2g BAlo) HET Bast 7] )2

of| T AL Z3H A A A A (multiplex reverse transcrip—
tase—PCR, multiplex RT-PCR) #AAFH0] 6-&31cH6, 15, 16].
o] = dual priming oligonucleotide (DPO)E ©]-8-5}4
RSV A, RSV B, influenza virus A, influenza virus B, PIV 1,
PIV 2, PIV 3, adenovirus, HRV, hMPV, CoV OC43, CoV
229E/NLA3 & 1359 ©F7| vlo|g|AE FAlo multiplex
RT-PCR3}7] $13t Seeplex'™ RV Detection 7]E(Seegene,
Seoul, Korea)7} 7H =] HeH17].

E Ao A= RSV, influenza virus, PIV, adenovirus 2
HFAFARRE vjFaAE 5 SA0IE S di R
Seeplex™ RV Detection 7] E2] A¢+2] G848 37151910},
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1. CHAF & AR

o x =

20079 1958 597k £87] SACE RSV, influenza
virus, PIV, adenovirus 2| &-AA}; wiFAAE FAl9
ojFH 2t 5 F AAF = 54019
stRlom MR 5 23]sto] SX
A LA} v F Aol A ARERE H]QIFEQIHS 4°CoflA
BT E 7 ool ARESHITE AR AARR) i EA
o= 5798 A= D3 DFA (Diagnostic Hybrids Inc., Athens,
OH, USA)E AR&-5I3IE Bholef 2 vljE f13l] 2007 1-2¢
o+ Madin—Darby canine kidney (MDCK), LLC-MK2,
HEp—2 MIEZFE, 2007d 3¥5-E+= R-Mix Too AlZ(Diag—
nostic Hybrids Inc.)& A8+ L}

bol APgRE Agieh
]9
A%

2. Multiplex RT-PCR

Viral Gene—Spin, Viral DNA/RNA Extraction 7]E(Intron,
Seoul, Korea)g AHE-3o] HIQIFE419 300 puLoflAl 30 uLe
RNAE FZ3i3ich Z2F AAlolA] Aike 53617] A 715 W
Hefjx2E4 5 ul.E A7FF3eh &3 RNA 8 ulE RevertAid
First Strand cDNA Synthesis 7]E(Fermentas, Ontario,
Canada)® cDNAE &/dsto] 25 §17} 20 uL7} =A %5
2t} Seeplex™ RV Detection 71E W] adenovirus, hMPV,
CoV 229E/NL63, PIV 1%, 29, 3% A& gt A NIES} in—
fluenza virus A2} BY, RSV A3 B, HRV, CoV OC43 &

=2 9Igt B AlE ZZte] ot PCR BESHS AlZst9ict PCR
HHg-He 3 /1.2] ¢cDNA, 4 uL®] 5% RV Primer, 3 uL2] 8-
methoxypsoralen (8-MOP), 10 uL&] 2X Multiplex Master
MixZ & 20 puL7} H=% 3ttt PCR2 94°C oA 158 ¥k
—?—, 94°C 30%, 60°C 1.5%, 72°C 1.55-2] ¥1-5-& 403] WI=3}9]
A A WSS 72°CollA] 1087t AAsH), SE4

}O AME-S- ethidium bromide”} 0.5 ul/mL 3E3FEl 2% agarose
gelolAl 7] G 5sto] WRt2EH 0 SFA4RE0] 912 wf a4t
T2 FEgo] AAslrkar wetskglar, 7F SEARE] Wl
= 37]% 71Eo) £3HE marker DNAQ} H| w8l TH=314 )

3. ©IIMLSAI} H S 2N

PCR 4AH22 GENCLEAN II 7|E(Q-BIO gene, Carlsbad,
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CA, USARE AAIEF & Seeplex™ RV Detection 7|E9]| i
shel s vlo]#] A9 AA2 BigDye Terminator v3.0
Cycle Sequencing Ready Reaction 7]E(Applied Biosys—
tems, Foster City, CA, USA)E o|-&3}o] ABI Prism 3100—
Avant Genetic Analyzer (Applied Biosystems)ollA 274 <4
71 QEAEHCE ZF 97]A41 -2 NCBI| Basic Local Align—
ment and Search Tool (BLAST, http://www.ncbi.nlm,
nih.gov/blast/)2 GenBankoll A% HloldA {212 A7
A Eat Blasto] AT AR =E Fokgith Hiol 2 {414k
H7IME LA =7} & Hlolg Aot 22 PHfamily) Fe &
(genus)oll ZgH Hiolg A FHAAE GenBankoA] Zrop
ClustalW (http://www.ebi.ac.uk/Tools/clustalw/index.
htmDollA G714 ES FE3}a, Molecular Evolutionary
Genetics Analysis (MEGA 3, http://www.megasoftware,
net/) Z2Yo]| A Neighbour—Joining W'#.0.2 AlFHHAYsH
2oz ZASIIHI8]. ol A AYeHA] Wt 18-S Tree—
View ZZ I (http: //taxonomy.zoology.gla.ac.uk/rod/
treeview. html)ollA] Ak, Al EAYSHA EAof ARG Hlo]
B4 9714499 GenBank accession numbers TS 7+
T} DQ473498 (HRV), EF456706 (poliovirus 1), EU262658
(coxsackievirus A16), X05690 (coxsackievirus B4), DQ—
452074 (enterovirus 71), X92886 (echovirus 9); DQ023127
(hMPV), AF187152 (avian pneumovirus (APV C), D00850
(APV A), Y14292 (APV B), D11128 (pneumonia virus of
mice), NC001989 (bovine RSV), NC001781 (human RSV);
AY903460 (CoV 0C43), DQ415914 (CoV HKU), NC005831
(CoV NLG3), NC002645 (CoV 229E), NC004718 (SARS
CoV).
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1. CHAL
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571 52t 3239 9] At A 477A7E 2= =] om, RSV,
influenza virus, PIV, adenovirus 28 &-LHAR}; vl FH A
Az} 77 478(14.6%)°14 497H(10.3%), 548(16.7%)1A
STHA1L9%)7F F/golSiet. #e] ¥ Hiolg2= RSV 2644
(5.5%), influenza virus A 1634(3.4%), influenza virus B
7AA1.5%), PIV 7HA(1.5%), adenovirus 57 4(1.0%) %},
26678(82.4%)2] M1TAAB7.4%)= F 7HA] HAAF H5F S540]
lom Az AAE AQfRt 5 A 7HsE 178 AIE W
Ao & multiplex RT-PCRE Al&dab3ict, HA7F 1087(60.7
%), A1A7F 70%8(39.3%)°1%121, Lol 0.8+£3.24, A% &
Lo AT 4G5 E 15AI7HA S, e 227 178(0.6%), 6
Aol A w3 B3 $b7t 23 (12.9%), 2571 /4L
B AL A 869 (48.3%), U 5 T57] T4l HAE
2217} 687(38.2%) 0] Atk

2. Multiplex RT-PCR Z1}

AR FATAR} vkl B A1 17844 5
TH7(26.4%)7} multiplex RT-PCR 94lo|glon w5 17}
A 579 Hiol 2 Aut HAEE Itk HRV= 1834(10.1%), hMPV

15782(8.4%), CoV 0C43L 3AAN(1.7%), CoV 229E/NLE3

A7 A&k Table 1. A-HFAHAR 9 vk ALl

A 4011, multiplex RT-PCROJIA %4191 Z$-= RSV

B

=
2744(1.1%), RSV BE 14A41(0.6%) % tHTable 1). RSV
A7} AEE B4 5 e 212} 823} 4744 Ao] RSV7 HiorEl

Table 1. Clinical diagnoses of 47 patients positive for rhinovirus, human metapneumovirus, coronavirus, and other viruses by multi-

plex reverse transcriptase PCR

N of patients

Respiratory viruses Total
Pneumonia Bronchiolitis Croup  Asthma exacerbation Clinical sepsis Common cold

HRV 18 9 6 0 1 0 2
hMPV 15 10 4 0 0 1 0
CoV OC43 3 1 0 1 0 0 1
CoV NL63 1 0 0 1 0 0 0
Others* 10 3 5 0 0 2 0
Total 47 23 15 2 1 3 3

*Others included traditional viral pathogens such as respiratory syncytial virus, influenza virus, parainfluenza virus, and adenovirus.
Abbreviations: HRV, rhinovirus; hMPV, human metapneumovirus; CoV, coronavirus.
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Table 2. Similarities between the sequences of the respiratory viral isolates in this study and the archival sequences from the GenBank

Sequence identity (%) Compared strains

' Size of target N of
Viruses Target gene 26 ol’arge O based on (GenBank accession
gene (bp) isolates . -
maximum identity no.)
Rhinovirus 5’ untranslated region 337 18 94-98 DQ316274, -277, -297
DQ473498, -3508
EF186077
AF542443
AF108161, -173
EFO77279
hMPV Fusion protein 469 15 96-99 AY304362
EF081369
DQ023127, -131
AY622381
AY530094
Coronavirus OC43 Membrane glycoprotein 231 3 99-100 AY903459, -460
Coronavirus 229/NL63 Spike protein 375 98 AY567487
RSV A Fusion protein 273 4 98-100 AF512538
DQ885231
AY114149
RSV B Fusion glycoprotein 391 1 98 AY526565
Influenza A Segment 7 matrix protein 351 98 EF620022
Adenovirus E2B DNA polymerase 534 99 AY339865

Abbreviations: hMPV, human metapneumovirus; RSV, respiratory syncytial virus.

o] ), AL 25 AHAL Seeplex™ RV Detection 7|1 E
£ 0]-83F multiplex RT-PCR¥H 2] A4 AAAZHturnaround
time)¥} 427] AlZHhands—on time)-& 27+ 8417k} 9080 4ict

RT-PCRO| 40198 4701410) 2248 250 9174
2 GenBankell 4 |3 AR v 217}0] FEAHEO| 7]z
EAE olgA F7 28 AXEES HYGTHTable ), hMPVE
e 390 34 AR BE P71NL S At 217}
o]
2

bolef2s B2l Afole] @714 18

o

0] 100% HA|el= A=

HRV ¥4 AAlES 34 34491 5 untranslated region
FHA; 337 bp F919] H714 Dol GenBankell 55E HRV
A7) LT} 94-98% L A5+ (Table 2), TF22 2 =2 UX]
EE 19l poliovirus® F71ALEH 62%2] LAEE HAT)
HRVE 4= d &2t HA oA 92 d714 %7} GeneBank
o 5% HRV 97|14 %, HRVe 47142 YA =7} & En-
terovirus®| €714 B3} Al A EA A0 HRVEF 42
o] &3 thFig. 1A). hMPV o A 324 74414l fusion
protein A} 469 bp £-919] A714 L0l GenBankdl 5=

o

= hMPV 971443 96-99% L3131 (Table 2), tho.&
APV C¥9| H7|ME} 73%2] YA =g Bk hMPVE 5
AR AE 2t HAelA 2 H71AH T GenBankoll 554
hMPV %7144, hMPVe €714 2 A =7} &S Pneu-
movirinae®| #7|A G A YA 74 A3 hMPVeF o
22 o] Fch(Fig. 1B). CoV 0C43 44 AAES membrane
glycoprotein 44} 231 bp £ @714 €] GenBankoll
SEH CoV 0C43 H71- A7 99-100% L8+ I (Table
2), The 22 CoV HKU9| 971X E1 66%2] U2 =g H i
GenBankel 2% CoV 0C43, CoV 229E, CoV NL63, CoV
HKU, SARS CoV 97491} RT-PCRoA CoV 0C43 %4
O]9 H At B A7|MES ATUTH o R EAg A
7} CoV 0C437} & ] F3UthFig. 1C). CoV 229E/NL63
/42 184= spike protein 734} 375 bp 919} 714 E
o] GenBank®] 554 CoV NL63 4714247} 98% U#|5}%
3(Table 2), TFE-O.& CoV 229E9} 67%2] YA =S o,
GenBanko] 555 CoV OC43, CoV 229E, CoV NL63, CoV
HKU, SARS CoV @714a% Addsts #£4 43 Cov
NL63Z 3-& o] chFig. 1D).

RSV A&, RSV B3, influenza virus, adenovirus %/3°]

AE AAlA A A71ME GenBankoll 55 47144
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Fig. 1. Phylogenetic analysis using Neighbour-Joining method showed a close relationship between the isolates of this study (A. Human
rhinovirus [HRV] R1, B. Human metapneumovirus [hMPV] M1, C. Coronavirus [CoV] OC43 C1, D. CoV NL63 C4) and archival strains of
corresponding viruses. Distances are presented as a number of substitutions per site (a scale of ‘0.1 means 0.1 nucleotide substitution

per site).

Abbreviations: hRSV, human respiratory syncytial virus; bRSV, bovine respiratory syncytial virus; PVM, pneumonia virus of mice; APV, avian

pneumovirus; SARS, severe acute respiratory syndrome.

Ato]2] AR == ZE2F 98-100%, 98%, 98%, 99%tHTable 2).
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4. Multiplex RT-PCR 2] &IXIS2| 4

Am

HRV 94 189 % FAh= 88(44.4%), 93A= 107 (55.6%)
o]glom Lto]o] gk 1.4 @/HE-11A) . 1175(61.1%)
2 7IAEEE 72 9l%lem 99 (50.0%)-> #H, 678(33.3
%) 4 A71TA A, 2981A1L1%)S A= 7, 198(5.6%)
A 0] FAdorstE Jkikortt, 959 #H|Y 2t - 4782 el
ol gfaxlom, Al #H7o] 31, AthAlautel|A FFo] 1
o] ltHTable 1),

hMPV ¥4 82} 158 & d2h= 1178(73.3%), oA k= 4%
(22.2%)°190.2.1 tte] 9] Fo"u):% AN @NE-TAD St 91
(60.0%)2 71HH3HE 7FA AL Q%o 107(66.7%)> HH,
472 779 A718A4, 17867 )% WA g F o= Zcir
UthTable 1). hMPV7}F AEE &4 F Al wigo] 9
A= §lgiet

CoV 0C43 %A ﬂX} tgi e
oA 67 holglen, ZF

ok Lol Wl 4749

Fog, 35, A7 e A

_I\lr
_\EL

¥k CoV NLB3 %A
(Table 1). CoV7t &
alsict,

RSV A% Ei= BYo| &2 512 B 24 ulgto]glon
4742 G4 A71BA Y, 182 Hg o2 Aottt Influen—
za virus7h 22|¥ 3% F 292 YA fE@5or 1He 9
Fog Achoit) Adenovirus7t —EE]% o & 19L 99
U 2] 18- a4 A7 18R g o2 AgIthTable 1),
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A& B4 Seegene RV Detection 7|E 2] 5 Aol WX
QA3 oI5 wiolelav} BelE 47| BASE YA
07 5357] ZARS 7RI 9J9laL, hMPVE}F CoV Aol SHX
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folela7t AEd A4S SFAREY wwksolu |74
%5 WA} 0] 7Hs/dE viAIsoF REHI9) hMPV
A= SFAEE] A4 Fe] A& 100% LAIsH
o o3t Y 7He S uiAIE DTt ARAAE,

AA B A e ® 7% Aol Al EAE Shfol A 1Y
=L hMPVol| thigt 2 Atet s Faste /oo
Al hMPV o2 wasiold Selsolchmda Abg), et
A HRV, hMPV, coronavirus Zgo] that Seeplex™ RV
Detection AAPHY] Atk Eo|=x 100%%Ith. Multiplex RT-
PCRO| Eolke= Hjefe] 7Hsdt 2571 Hiolg 2o thsiAl=
2L} B AAE 7Eo R WrtEY | wjoFo] s
3k 5.57] Hio|g] o] thsfAl= M2 AlUA = @ RT-PCR
= NFEAY A7IAERAS S8l B7RETHIe, 201 71E9
23104 multiplex RT-PCRO| Eo]%i= ujefziAte} 2)g)
YAALE 71802 96-99%, TY RT-PCRS 7|02 96—
100%, Q71 EEAS 7|08 94%:E B %ol RT-PCRY)
Eo|rl & 245190 tH16, 20]. Seeplex™ RV Detection
7|E7} tEEsta A A aEke Mol v Brskal vizhe) Eo)
L5 FAE 4= Sl olf AIRAI7F18-25 bpd] 5 91, 570
9] deoxyinosine2 2 A% ‘linker H¢, 6-12 bpel 3
9 T Al FEoR2 FEe] qlojA, diFer 115 el
Hpol2| 2 GxeRe] AjkS Fxlsh, 42 3 F-9l= Hioly
A Eo] ZEH190] olojut 2 9)A| 31 DPO 7|H-S o] 85}
ARFsEA7] wZoleH17, 211, of A&l et the 7ol H =

HESHIgk0] 10 copies/mLE 7]1£2] multiplex RT-PCR 4

AR E] AEFAIZE 50-250 copies/mLell B8 B 945t
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el

UZEE 2rHi6, 19, 21 HRVEF CoV Zthol|= ufofio]
fo|akx] ¢kl hMPV Zdholl= RT—PCRO] T2 o]7]
Fo[22-24] o] & HIo|HAE FA|of| vl Sols] HE

ol-

1= Seeplex™ RV Detection 7|E+x &357] Hlo|z|A At
| DRkt HAb ol ekl wekskgith,
RSV, influenza virus, PIV, adenovirus 52 233L4
Atet el AL 2421 B4} - 20.8%°114] multiplex RT-PCR
Holl ofsff HRV, hMPV, CoV7F A& %152 BlFol & o
HRV, hMPV, CoV7} &0F 357] Agke] Za3t QI vio|g]
ioc}% & 4= AU 2 AtellA] o] & HolY ATt R
= %+=1], RSV, influenza virus, PIV, adenovirus
of Eﬂzﬂ’ A AAAR} v AL A1 E HANRS T
257 fleos wetEn SEAde Rl V)& At
=010, 21, 25]9] H|F=0] & @] RSV, influenza virus, PIV,

adenovirus ¥4 HAIA FEAHC] AE 7Hs/d< HiA

2
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8} 4= 9lth RSV} influenza virus®] A2 HlE7} o2 o
Ui ke vlsl Wokd A2 HA =3 717%0] o]F 271A] Hlo]
g 20] 21 {37191 1193 12¢€0] Al9jd Ao] 7 & ¢l
o Zo R F4sH3ct HRV= A71E el 8 o) AT,
Zof 53] Aol W WA Fjol A Mgt shr|e FHE
o7l 4= Qlrka LA QUTH26, 27], £ Ao A= HRV %
J B4 189 5 11 (61.1%)°0] 7|A -2 714 a1 §lojA] 817

HlE7} 9k Aolty hMPV Y4doldldd &) &

1:18
>.

EﬂOﬂH 6}715 4 Aof FAL 4.7-15.7%°14 hMPV7F
He]=o][10, 28, 29], hMPV= 4o sl7]% 7hg o] 8 91
] Ao gesieltt. CoV A k= 2.2%5 A4A|ske] st
7% 7+ Aol 1.6%, A 3357 7+ Ao0}9] 1.7-5.0%]
A el ook 2y Bael SARFH10, 25, 301, Covel Bl
7t A GARE 250 A7 BRI st R ol &
Aol 9= Ao A= Cov AE0] Fasith CoV gl tist
7122] S Harol| A= NL63ol| <Jgh o] w2 vjal] 2 <
TFolMe 47 F 3Ho] 0C439S 1HE 24 RT-PCR A
AZF 3&7) vtolaf A o] oghA BAlof e EEO] ‘ﬂ% &
4= THI0, 25, 30). ol AE &
oF A AAALE Ae=A] ¢kal 1= HRV, hMPV, CoV &
o] 2o} 357 7‘@‘94 %‘—Rﬂ °J<ﬂ%% o
2, O] HpolHAE Al
RT-PCR AAH €] w%@ 7;‘ o & yhhsioich

RSV, influenza virus, PIV, adenovirusol tiat 27343+
A B FH AL A B S0l | 108 AI(5.6%)14 RT-
PCR& RSV, influenza virus, adenovirus 5°] 55101
RT- PCRO] FHHARL wi Al vlsf RIZtETt o = A
ZA%3lt}h, RSV7F RT-PCRYC.E AZE 574 wlﬂ

zﬂ% RSV7} vl A 89 & A5 AAQldl wika bt &
**01‘“4 olf= Hlelg A AL EAU, TF7] AduAET)
SO AU, HA &% Y F vtole vt F37] dlie
ol 7]._/\40] oh;]_ . 7(1;(42‘;)%74/\].94_ uHokﬂ/\]. x1|4 _6_11_
A 43 AVJ A A, &% 27, T4 ARg8l= Aok
ol-g-El= A2 Fofl whe vkl &po|7} ItH20], RT-PCR
O Aol AA9] F57, HAY AHFH A ol VIS WA
g AR FAHEAR v T HA Gkl @] wii
| W=7} o =& 5= o3l o) HilojA] 47}14] vloly
2o tfgt Al Arel vk AR multiplex RT-PCRR <]
FAEo| 212t 28.4%, 36.2%, 44.9%= RT-PCRe| W17 =7}

[e]

mO

d

-
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7 5= 31[10], MultiCode-PLx*S 715 off vy ot
influenza virus AS B @o] A&3FAY AA| 22l Wiz wr} =
k= Ha7k IEH20, 32). 53] RT-PCR2 Htol2|4 viE 7]
7ro] Al vljETko| A& AJelojt ZAto] AlRkE 3 32o] 2|t
ool A Sl vhojgi s HE ] Ego] & 4= QeH33]. 20073
S S SR & dERAIN 257 H}Olﬂii
HARE AAIskE 3170 71 T 257] vol AHFLAHANE
AAFHE 7)) 58.1%= 714 @kl RT-PCR} HH FAAE
*‘*WL P o] Z}7} 41.9%%= RT-PCRE] o|-8-&o] s
= ATHT] :LEM RT-PCR2 HAF 43*17&

= %iElEE AR LA s 7\%/\}— s gAY =
ScH31l.

WA B AR =Y o FE 2AT u HAF
QAL 427] Alzte] Fagh @47t Hek Seeplex " RV
Detection 7|Ex= A HAF 28 A7} 427] AJgko] Z}Z) 8A]
7H} 90+ == NGEN respiratory virus analyte—specif—
ic assay (Nanogen, San Diego, CA, USA), ResPlex II assay
(Genaco Biomedical Products, Inc., Huntsville, AL, USA),
MultiCode—PLx respiratory virus panel (EraGen Bio—
sciences, Madison, WI, USA), ID-Tag respiratory viral
) 5 o= AF
Z3}% multiplex RT-PCR HAMHE©] HA] HAF AR A7

4-9A17E, %:7] AZEE 50-70% el Aol ula) 71 Holeh,
16, 20, 32]. °]= PCR $ZAME-S HEsH=t A&l A7)
e ARl dleom AR RAE A79EEA €9
HE0] HE AH7E Zash] drhe Aol Aol € 4 A
g oS AR 7 SEAE eSS Sqte R 2
= AR ARt Ay AA JA ez 7] AR
ZdojAa A7|gs MES FHAor 4 o] Svke

panel (Tm Bioscience Corp., Toronto, Canada)

b

g
0,

kg
=

B
S

°
©

HEL 9ol B 4 gtk webd FF 53 J‘E— Azt
wpo) Aol RAgk Flolck, @A AR £57) upole)

2 AES 9% 4E3HE RT-PCR AAM & Xﬂﬂ@ﬂ”\]o'ﬂ
2 A Eookae] 5ol W AR §laL, sHlollie m

kALl 2-83817] 917t 71e& Eﬁ}

+© TAo|BRE e Zek AJofe] A = AT} A o] A

/\Pﬂ* 4 A2 Fadat gy vzt A 2oz offofd

22202 Seeplex'™ RV Detection 7|E+= HRV, hMPV,

CoV H&& {1 Al=a wish AARellal, RSV, influenza
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virus, adenovirus A&9] WHEE =Y 4= 99t} 4of 3
Aol HRV, hMPV, CoV o] 557] #49] Sa3 49l
o= 7129 557] vlol2|2et I olE Hlol A HE
& 4= 9= Seeplex'™ RV Detection 7|E7} 3.87] 74 Agk
off 78 Ao datsht,

o OF
o =

HHE @ A HAREOIA 257] Hiolel A abell A3
AL} W OFHALS UAA 02 o] 83A|Tk respiratory syncy—
tial virus (RSV), influenza virus, parainfluenza virus (PIV),
adenovirus SOl =3t o} Utk & Atolld= Ao AEA
9l 3&7] upo] A&t o2} rhinovirus, coronavirus,
human metapneumovirus (hMPV)2] A%< )3l Seeplex ™
RV Detection 7]E(Seegene, Seoul, Korea)E A3+ tha-<
AL S AN (multiplex reverse transcriptase—PCR,
multiplex RT-PCR) #AAMH 2] A4 4848 718kt

HHH 1 2007d 195 5971A] RSV, influenza virus, PIV,
adenovirusel et AFAHAR} wiFHAE S/0lE
17872) H]QIEE o1 M-S Seeplex™ RV Detection 7| E& 7
ALakAT), Seeplex™ RV Detection 7] EoA] FAd 0l ZEAME
= A4 A71-E B43F%. 21, National Center for Biotech—
nology Information (NCBI) go]efsjo]Ao)x] 74 fAfst
H7IMBS AAsIGITE 2] A EE AR 7S A
Z3J5k3ct,

A} 1 ATHA(26.4%)7} Fo]9lem, rhinovirus 187A|,
hMPV 158A], RSV A¥ 44, coronavirus OC43 344,
influenza virus A® 37, adenovirus 274, coronavirus
NL63 177, RSV B 174 %:0|9lt}. Rhinovirus, hMPV,
coronavirus OC439] @714 EL2 7|& Hilg Hpolg{Aze}
22} 94-98%, 96-99%, 98-100% L A5}, Seeplex™ RV
Detection 7|EE AME8Y] multiplex RT-PCRHC.2 QF/AJo]
AE AR tol= 0-1AIReH, gl 1.5:10]8(t
Rhinovirus ¥goI e &A= #HE 99, AI718AY 69, 4
7159 27, HAo] g4 oSt 1ol em, hMPV g0l
b= HE 107, AI718AE 47, A @S 1gelsla
coronavirus Y7309 9 A= w9 19, I5 29, A=
1go]9l}

HE : Seeplex™ RV Detection 7]ES AR5t multiplex
RT-PCR¥
AlZe wkek JAol e RSV, influenza virus, PIV,

A

< rhinovirus, hMPV, coronavirus #&< $Jgt
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