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Evaluation of the Real-Q RV Detection Kit for the Identification of Viruses That Result in

Respiratory Infections
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Viral respiratory infections are one of the most common infections worldwide. It is important to detect the virus early and precisely. In this study,
we evaluated the limit of detection (LoD) and usefulness of the Real-Q RV Detection kit (BioSewoom, Seoul, Korea). We measured the LoD of the
Real-Q RV Detection kit using 10 strains of standard viruses. We then compared the detection results by the Allplex Respiratory Panel Assay kit
(Seegene, Seoul, Korea) using 123 clinical specimens. The discrepant results were confirmed by sequencing. Among the 10 standard viruses, the
LoD of human rhinovirus (HRV) was the lowest and that of parainfluenza virus 2 and 3 was relatively high as detected by Real-Q RV Detection kit.
Agreements of the two kits ranged from 95.9% to 100%. Three specimens detected negative by the Allplex Respiratory Panel kit were detected
as adenovirus (AdV) by the Real-Q RV Detection kit and were confirmed by sequencing. Similarly, a specimen detected negative by the Allplex Re-
spiratory Panel kit was detected as HRV by the Real-Q RV Detection kit and was confirmed by sequencing. A specimen detected as human entero-
virus by the Allplex Respiratory Panel kit was detected as HRV by the Real-Q RV Detection kit and was confirmed by sequencing. Real-Q RV Detec-
tion kit showed good diagnostic performance and can be useful for detecting major viruses that cause respiratory infections.
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=W 52 o839 =dI5], T AAIZE T3 PCR (multiplex real
time PCR)9| 7NL= of2] vo|2| A5 SAhEd o R H&d +
A ol 7S Ao HolHAE Hoh wad w2
n]7l—5§ Z] 1:]—?;_1- P 0174] 5]041—4.[5 6]

AkolalEl AA)7E oF= PCR kit 2 3}l Real-Q RV Detection
15% kit (BioSewoom, Seoul, Korea)= 7]&2] 13% kitZ 7||&Fst
Z© 2 Adenovirus (AdV), Human rhinovirus (HRV), Human coro-
navirus (CoV) NL63/HKU1, CoV 229E, Cov OC43, Influenza A vi-
rus (Flu A), Influenza B virus (Flu B), Parainfluenza virus 1 (PIV
D, PIV 2, PIV 3, Respiratory syncytial virus A (RSVA), Respiratory
syncytial virus B (RSVB), Human bocavirus (HBoV), Metapneu-
movirus MPV)E &3 4= Qi)

HAFE-2 Real-Q RV Detection kit®] HFo|# 2 HESHAIE H7h
3L, 7|29 871E vk A7 T PCR kit¢! Allplex Respira-
tory Panel Assay kit (Seegene, Seoul, Korea)2}2] B w5 F3f ¢
A 848 ek A skolc
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Real-Q RV Detection kit®] &35 71571 9fsl H4dnt
o] 228 (Korea Bank for Pathogenic viruses, Seoul, Korea)of| A
}-8-9] & 105:9] 2= Hlo|HAE Lufj59c}: Adenovirus (KBPV-
VR-1), Human betacoronavirus (KBPV-VR-8), Human alphacoro-
navirus (KBPV-VR-9), Human rhinovirus (KBPV-VR-39), Respira-
tory syncytial virus A (KBPV-VR-41), Influenza A virus HINT (KBPV-
VR-33), Influenza B virus (KBPV-VR-34), Parainfluenza virus 1
(KBPV-VR-44), Parainfluenza virus 2 (KBPV-VR-45), Parainfluenza
virus 3 (KBPV-VR-40).

20179 925 102714 E571704) Holel PCR AP 9
A8 123749 HoLT BAE, A So| 557 ANS daos
Bhoick

FErto|g A0 HAF 222 QIAamp DSP Viral RNA kit (Qia-
gen, Hilden, Germany)E- 0]-8-3}¢] QIAcube (Qiagen) ZJH]o||A]
AlEERATE e A9 A 328 STARMag 96 Virus kit (See-
gene)E 0]-8-5}0], MagNa Pure 96 (Roche, Basel, Switzerland) %
Hlof A AJegstaiTt.

7} & vfo|g|2of|A] &5 HARS RNase free water= SH]
A 34 (5-fold serial dilution)d}¢] Real-Q RV Detection kit &2 A|
ZAL Aol whe} ohF: PCRE 23] rfato] 23] B S Hel
Fa Fe| ghe AR A 8sieinh A HAlRRE 2=
& HARS Real-Q RV Detection kit2} Allplex Respiratory Panel
Assay kits ©]-8-3}o] A ZAF A|Hef| whe} CFX96 Real-Time Sys-
tem (Bio-Rad, Hercules, CA, USA)OJ|A] AAJ7TF T} PCRS- A]3)5t
3 7} kito) 2] holel s A% 2nkE u]ws}eick Allplex Respi-
ratory Panel 1, 2, 3 kiti= AdV, HRV, CoV NL63/HKU1, CoV 229E,
Cov OC43, Flu A, Flu B, PIV 1, PIV 2, PIV 3, PIV 4, RSVA, RSVB,
HBoV, MPV, Human enterovirus (HEV)2] & 1629 vlo|g|AS

Table 1. The lowest detected concentration of the 10 reference viruses
with the Real-Q RV Detection kit

Viruses Pathogenic virus Titers The IowesF detected con-
Bank No. (PFU/mL) centration (PFU/mL)

AdV KBPV-VR-1 4.0x10° 2.56

CoV 0C43 KBPV-VR-8 6.1x10° 4.88

CoV 229E KBPV-VR-9 1.0x10° 0.16

HRV KBPV-VR-39 1.2x10° 0.008

RSVA KBPV-VR-41 2.4x10° 0.154

Flu A KBPV-VR-33 8.4x10° 6.72

Flu B KBPV-VR-34 1.6x10° 0.256

PIV1 KBPV-VR-44 39x10° 0.624

PIV 2 KBPV-VR-45 20x10 160

PIV3 KBPV-VR-46 1.6x10° 64

Abbreviations: PFU, plaque-forming unit; AdV, Adenovirus; CoV, Human coronavi-
rus; HRV, Human rhinovirus; RSVA, Respiratory syncytial virus A; Flu A, Influenza A
virus; Flu B, Influenza B virus; PIV, Parainfluenza virus.
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AEY 5 Y= AEO & Real-Q RV Detection kito| A 24 A1}

A = Allplex Respiratory Panel kitof| 9k 3350 Qli=
HEV S-2 PIV 40]| thaf] o}AJS 1ol HAHEV 271, PIV 4 67)9}
Real-Q RV Detection kito]| 4] HRV, Allplex Respiratory Panel kito]]
A HEV 235 ol AAI07) = GAE EA40l14] Al fskaich

Real-Q RV Detection kito]| 4] 9F4J, Allplex Respiratory Panel kit
oA A K3l AA(ADV 37, HRV 17), Real-Q RV Detection
kito] A HRV, Allplex Respiratory Panel kitol| Al HEVZ} H&% 7
AL Id7)1-GE A (sequencing)S AA|EFIT Hithe] 7o
= GNAGEAS AABH] ¢kt HRVE 5™-untraslated region
(UTR)Z, AdV= Hexon gene 5915 A5E3t & djof G714Y
< B A3 tH(Cosmogenetech, Seoul, Korea). H48F 97| E-2
National Center for Biotechnology Information (NCBI) database
of &5 s whol 29| A7 | M B UX|5h=A] Bl
Z 1059 7 Hlo|gj2oflA] Real-Q RV Detection kit2] 717

& HE =5 34 E£EHkolY A & HRVE] A&
7717 Egtom], PIV 29} PIV 3= ATA 02 & ASIAIE
HtK(Table 1).

Z 1237119) AA| % Real-Q RV Detection kitol| 4] &4 AA=
627l, ¥/ A= 617G e, % 67l 7 714 HiolH ATt 5
Alof| A==} Allplex Respiratory Panel kito| A &4 AR 52
N, &8 AAE TR eH, % 57 F 7HA] Blol2| A7t FA]
o AEEUTE F kit 7 YAE-2 959%C1141 100%714] Hebstet
(Table 2).

Table 2. Agreements between the results from the Real-Q RV Detec-
tion kit and Allplex Respiratory Panel kit

Viral targets Number of samples Agreement
++ |- +- |+ (%)
Adv 0 118 0 5 959
CoV NL63 0 122 1 0 CR2
Cov 0C43 1 122 0 0 100.0
HRV 27 91 3 2 959
RSVA 4 118 1 0 99.2
RSVB 12 m 0 0 100.0
Fu A 1 121 1 0 99.2
PIV1 5 116 2 0 98.4
PIV2 7 115 1 0 99.2
PIV3 1 122 0 0 100.0

+[+, positive for Allplex Respiratory Panel kit (Seegene, Seoul, Korea) and positive
for Real-Q RV Detection kit (BioSewoom, Seoul, Korea); -/-, negative for Allplex
Respiratory Panel kit and negative for Real-Q RV Detection kit; +/-, positive for
Allplex Respiratory Panel kit and negative for Real-Q RV Detection kit; -/+, nega-
tive for Allplex Respiratory Panel kit and positive for Real-Q RV Detection kit.
Abbreviations: AdV, Adenovirus; CoV, Human coronavirus; HRV, Human rhinovirus;
RSVA, Respiratory syncytial virus A; RSVB, Respiratory syncytial virus B; Flu A, In-
fluenza A virus; PIV, Parainfluenza virus.
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Table 3. Sequencing analysis of the discrepant sample results from the Real-Q RV Detection kit and Allplex Respiratory Panel kit

paints Mulplex ral ime PCR el Sequercing Sequencedently - Campardseuences o tre NCH

1 Real-Q RV Detection kit* AdV AdV 98 MF315029.1 (18890-19097)
Allplex Respiratory Panel kit" Negative

2 Real-Q RV Detection kit AdV AdV 59 KY471323.1 (18275-18486)
Allplex Respiratory Panel kit Negative

3 Real-Q RV Detection kit AdV AdV 98 MF315029.1 (18890-19096)
Allplex Respiratory Panel kit Negative

4 Real-Q RV Detection kit HRV HRV 95 KC306837.1 (215-295)
Allplex Respiratory Panel kit Negative

5 Real-Q RV Detection kit HRV HRV 92 KF958308.1 (483-570)
Allplex Respiratory Panel kit HEV

Abbreviations: AdV, Adenovirus; HRV, Human rhinovirus; HEV, Human enterovirus.

*Real-Q RV Detection kit (BioSewoom, Seoul, Korea); *Allplex Respiratory Panel kit (Seegene, Seoul, Korea).

kit 7F E2Ux]E H2l A & Real-Q RV Detection kito]|A]
= F7IMGEA At 5 AdVZF EHQIE 91T, Real-Q RV De-
tection kitof| 4] HRVE QFA4J, Allplex Respiratory Panel kitof| A 24
& 991 FAAR)E QPINBEA] 23} HRV7} SIS, Real
Q RV Detection kito| 4] HRVEZ 9FA4d, Allplex Respiratory Panel kit
o4 HEVZ} 258 AAA7)E G7I4aEH ATk HRV7} 2Hl
=]|QIcH(Table 3).

Real-Q RV Detection kit= HRVol|A] 7} &
O PIV 2, PIV 304 At 0 2 =2 SIS B3t 71
9] A5tof|A] X 31% AvanSure RV real-time PCR kit (LG Life Sciences,
Seoul, Korea)ol| 4] &= HRVO||A] W& AZS3HA|S KT, PIV 2004
AAO R H2 HETHAIE KT}, 8. Allplex Respiratory Panel
Assay kito] A= PIV 104 F2 w0 HEIMAE B3 oH PIV
48} MPVOA AjA o2 =2 AEIAE EATHIL. Prodesse
assays for respiratory viruses (Hologic, San Diego, CA, USA), Fil-
mArray Respiratory Panel (BioFire Diagnostics Inc., Salt Lake City,
UT, USA), Verigene RV+ test (Nanosphere, Northbrook, IL, USA)
ol A= Hhol2|A 7 FETIA| 0] & Aholi= HolA] AEITHI0L XTAG
Respiratory Viral Panel (Luminex, Austin, TX, USA)o|| A& FluB2}
MPVOJA] H-2 HEFHAE Bl om], AdVollA] & HEAE 1
SATH11]. o]} o] of2] b5 PCR kit 7+ AETHA gkt 71
Aol Hol= o] fi= Al AR ARE-SH= 324 -4k} primer
7F el 7191 Ao = A FTHS, 12)

Real-Q RV Detection kit®} Allplex Respiratory Panel Assay kit
o} w]wofl A = kit 7F OF 96-100%% 452 AX|E&-S HHAG, 1
% AV} HRVO]| T8l A= 212} 95.9% 2 At o2 dxlgo] b
QFt} AdVe] 73%- Real-Q RV Detection kito] A7 9FA4S Holil
Allplex Respiratory Panel Assay kitol| A= S48 591 379 A4
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o4 B AVE] 714192 SFelat 2= Glgich HRVE] 79 5710]
A BAE Bt o] % 372 Real-Q RV Detection kito] A=
24 ATE B30, Allplex Respiratory Panel Assay kitol| AWk 9F
A AE B} 1742 Real-Q RV Detection kitof| 4] 9F4, All-
plex Respiratory Panel Assay kitof|4] 24 A& HYal 174
Real-Q RV Detection kito| 4] HRV, Allplex Respiratory Panel As-
say kitol /] HEV Z3}E RHSIth Real-Q RV Detection kitof| Ak
HRV7} 225 704 2719] 971484 23} HRV7} SRelsioick
oA 2] eIt 4] HRVE} HEVE] 5-UTRO] -GARSL| wj&o] o]o]
sl Al3RE PCROJIA aLxpE-G-0] Qli= Ao 2 H a1 EQIrH13, 14].
Real-Q RV Detection kitof| 4] =43-S Ho|al Allplex Respiratory
Panel Assay kito] At 9FAJS- HQl A= CoV, RSVA, FluA, PIV 2
oA 22k 134 9llem, PIV 12 27 I9ick ol Aol
Allplex Respiratory Panel Assay kito] A2t &% 1L Real-Q RV
Detection kito] A 24 ZulE Hol AA|l= F7|AERAS A8
SHA| AT AlRH ol Sl

PlasmidE- 0|83+ A5to]| w2 low-copy AAol|A] ELA]&
o] B A Uell=tlls], AR8-E 2571 A4 2] cycle thresh-
old (Cv) gro] thekslgir] wiszell 9k 22 EUA] Z3HE Hel A
o7 Arge 4= QIeHio). o1 Aol EUX] A Ct gkl
UA] A Ce gkl Bt 31= U} Ce ghol =
A& 72 A BATHAE HAAD.
Aol A= sul ©HA| sAste] HEE vl 5 7H
d7A9] F=5 23] skl AEMAE FASIAS
= 3t B717} o] FoJAA] T EFE HRVR} RSVBE: A
Sfelais QPR UAL STl T kit 7 AR S Be) vl

[e]
G AsHe] Slgik

Py
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Real-Q RV Detection kit7} 357] ufo]e] A 9] HEof QlojA] &
g Ao 7 Azttt

O OF
|

2120] FFo] Fasitt o] AtoflA A thE PCR kitdl
Real-Q RV Detection kit (BioSewoom, Korea)?] 87| H}o|&]A
BETAL P $84L WISNTA slelek 5 1059 EE
vlo|gAE tjAtO 2 3lo] Real-Q RV Detection kit®] < oHA|
£ 245192, Allplex Respiratory Panel Assay kit (Seegene,
Korea)2}o] H]1-5 9f3]] 12379 H]Ql S =2k, A 59| £57]
A ko2 slol Alz2Ae] AT BASIATE T ki
2t 204 A7 Hol= AAE WA A Auslelct &
Z=rtold| A 2 Human rhinovirus (HRV)2] AESHAI7} 714 Wo)
6w Parainfluenza virus 2 (PIV 2)2} Parainfluenza virus 3 (PIV 3)
AN CRE =2 HETAE Hth F kit 7F GAE2 959%
oA 100%7}A] YEFGTE Real-Q RV Detection kito]| 4] Adenovi-
rus (AdV), Allplex Respiratory Panel kito A 2412 Kol A3
) 17| ARA AT} B2 AdV7} BRIE|QLI, Real-Q RV De-
tection kito| 4] HRV, Allplex Respiratory Panel kitof| 4] -4 =
ol AA1A)= F7|AGEA A} HRVZF EFQIE] ATk Real-Q RV
Detection kito]|A] HRVEZ %A
Human enterovirus (HEV)7} H&E A= G71X9=4 2

I} HRVZ}F 1% Q]t) Real-Q RV Detection kitt= $87] Hfo]2 2
o] HEoll YlotAl -8 Aok

d, Allplex Respiratory Panel kitof| A}
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