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Performance Evaluation of Real-Q Enterovirus Quantification Kit for
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Background : Molecular methods have enabled rapid diagnosis of aseptic meningitis and have
reduced both unnecessary therapeutic interventions and medical costs. In this study, we evaluated
the analytical performance of the recently developed Real-Q Enterovirus Quantification kit (BioSe-
woom Inc., Korea).

Methods : We evaluated the detection limit, precision, linearity, and cross-reactivity of the Real-Q
Enterovirus Quantification kit and compared it with the conventional PCR method. From March to
September 2009, we tested 91 CSF specimens from patients who visited the pediatrics depart-
ment of the university hospital with symptoms of aseptic meningitis or infantile sepsis, and we also
tested 48 CSF specimens from patients with febrile convulsion for differential diagnosis.

Results : The Real-Q Enterovirus Quantification kit showed good linearity (r=0.997) within a range
from 3x 107 to 3 x 10™ copies/mL, and the detection limit of the kit was 83 copies/mL. The within-
run, between-run, and between-day CVs were 5.3-7.6%, 9.5-12.3%, and 11.4-13.4%, respectively.
There was no cross reactivity between enteroviruses and various microorganisms. Positive results
were obtained for 39.1% (25/64) of the patients suspected of aseptic meningitis and 44.4% (12/27)
of the patients suspected of infantile sepsis. However, among the 48 children with febrile conver-
sion, only 4 were positive for enterovirus. Further, the concordance with conventional PCR was high
(73/74).

Conclusions : The Real-Q Enterovirus Quantification kit showed excellent linearity and high relia-
bility with a broad reportable range. It showed good detection rate when used with clinical speci-
mens and also showed a high concordance with the conventional method. Therefore, this assay
would be clinically useful not only in diagnosis of aseptic meningitis but also in differential diagno-

sis of infantile sepsis. (Korean J Lab Med 2010,30:624-30)
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2. RNA =& 3! cDNA

Gene—spin Viral DNA/RNA Extractioin kit (iNtRON
Biotechnology, Seoul, Korea)S ARE3Fe] ] 2]4=9 300 ul.
ol A 40 uLe] AHto]2]A RNAE A|2ALe] AAh 2 W& of
Z(internal control, IC) DNAE ¥7}s}e] &3 549
RNA+= Revert Aid First Strand c¢cDNA Synthesis Kit
(Fermentas, Ontario, Canada)g ©|-83s}o] AJxARS] 2 A

2 cDNAR M3,

A E Zto]#{ A~ cDNA 9 uLet Real-Q Enterovirus
Quantification kit (Biosewoom Inc )W to]#]2 HFE2
£ 21 uL9) HF-E st E(master mix)ol| £53la1 ABI PRISM
7500 (Applied Biosystems, Foster City, CA, USA)S ©]&
5ko] 50C 2+, 95C 1042 ©]% 95C oA 15% 58C oA 45
Z9] 9hg-5 453] vk},

A 2] =W Real-Q Enterovirus Quantification kit
= HHAT S HAE AR 4= glon, Aafola] A9
5 -NCR=& o2 sho] AUA|L} B4R (probe) 7} HARI
=J9ick. Artolg|2 cDNAoJ= VIC 33 dyes, WHHizEH
o= FAM 3% dyes F-2abste] HEo| FgAdolA HEst
I YR ZEAL] Ct ghol 88 cycle oWl B Z2 Els)
ik, 3t o ¥kttt PCRE| @ 8E 2Rl ] flall 75
ARERE St RO S489] AT Y e=A1E SRlsHIT
A=A 7120l whek Ctghol 40 o3kl A& Yoz Hal

gatole|s A HAIE PCR § 2295t ¥ AHiold
2 Z2}An|E DNAE 1,280 copies/mL, 640 copies/mL, 320
copies/mL, 160 copies/mL, 80 copies/mL, 40 copies/mL &
£9] S140hS whEo] A1l 7 FER 241 HhE 7S A
AEI, 24 H% 5 CLSI EP17-A) wh} probit £4]
& 53191 95% A=l A o 53HATHI0L

5. MUE Hit

3x10" copies/mL, 3% 10" copies/mL ¥%=2] Aol
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HBV DNA performance panels, ACCURUN HCV RNA
performance panels, ACCURUN HIV—1 RNA performance
panels (BBI Diagnostics, West Bridgewater, MA, USA)2.
ZHE upole s AT FUT WHOE DNA/RNAS +
£3lal PCRS Al3¥alict, T3t Listeria monocytogenes,
Escherichia coli ATCC 25922, Haemophilus influenzae,
Klebsiella oxytoca, Pseudomonas aeroginosa s HHO]:Q *ﬂ
< T% ThEo] 1087 #<l H, 12,000 gl 4] 58
& F3= boiling WHOSE DNAS %ﬂ‘}ii
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27195 3to] Eelsto] Real-Q Enterovirus Quantification
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Real-@ Enterovirus Quantification kit+= 160-1,280
copies/mLe] AHlo|#A ZkAn|E DNAS 100% AE3HS
©™ 80 copies/mL (95% confidence interval: 71-105
copies/mL)2] FEoAE 91.6%2] FHERE HEST 4 AW
HHH 40 copies/mLe] -9+ 41.6%2] FAHEZE HESH A
HHE 223} 2172 S 0] 83} probit B4 oA 95% AlF$eEo R
A== A1) Autol A TR 83 copies/mLO] ST,

>

dalc= Al RIAMA

=21 X< - o

2.

0:

3x10" copies/mL, 3X 10" copies/mL F ‘&%=l thal] AA}
g AU Hol Al 5.3-7.6%, AR HUE HolA|
+ 9.5-12.3%, AALZE A HMolAeE 11.4-13.4%°13]
t}, 3x10°-3% 10" copies/mL H$olA 2 A4 o] F-A1E Ak
(Fig. 1.

3. Wit 8kS A HA 2t H|W Bt

HBV DNA performance panels, ACCURUN HCV RNA
performance panels, ACCURUN HIV—-1 RNA performance
panels (BBI Diagnostics), L. monocylogenes, E, coli ATCC
Zol|A] &
SEEHA Fob WAk gle AR H

25922, H. influenzae, K. oxytoca, P. aeroginosa
Hfolel AR} %
5ikTable 1),

HAF 7 Bl A= Real-Q Enterovirus Quantification
kitoll A FJATE HQl 450 R SHEAAMES AR
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Fig. 1. Linearity range of Real-Q Enterovirus Quantification kit
(BioSewoom Inc., Korea).
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Table 1. The list of viruses and bacteria used for evaluating
cross-reactions of Real-Q Enterovirus Quantification kit

HBV genotype A (PHD201-02)
HBV genotype B (PHD201-04)
HBV genotype C (PHD201-05)
HBV genotype D (PHD201-06)
HBV genotype E (PHD201-08)
HBV genotype F (PHD201-09)
Hepatitis C virus 1a

Hepatitis C virus 1b

Hepatitis C virus 2a

Hepatitis C virus 2b

Hepatitis C virus 3a

Hepatitis C virus 3b

Hepatitis C virus 4

Hepatitis C virus 4h

Hepatitis C virus 5a

Hepatitis C virus 6a

Human immunodeficiency virus A
Human immunodeficiency virus B
Human immunodeficiency virus C
Human immunodeficiency virus D
Human immunodeficiency virus E
Human immunodeficiency virus F
Human immunodeficiency virus G
Human immunodeficiency virus H
Listeria monocytogenes
Escherichia coli ATCC 25922
Haemophilus influenzae
Klebsiella oxytoca

Klebsiella pneumoniae
Pseudomonas aeruginosa ATCC 27853
Streptococcus pneumoniae
Streptococcus agalactiae

Aol vkl vlsl Al&3E Zdko] 7hEstef(14], F<t4
T 2R 7] ks 7HsSHA oM, gt e 9
o|gu|ggtao] Fa3t AT ok AR deA Sles, 151
AF7HA] FEaLAMRS{14], olSFAaEAAMRES16], &
71eA 7R E1T], AR AR SERRLAYNST] 5
d HeurE o) ks I3 oheket BT ol 7H‘f'=_}5]°1
Wl A-8=aL Sl

B2 Lo A H7I$E BioSewoom Real-Q Enterovirus
Quantification kity AAZF GAA-STas ‘54]‘?}04 =
= 7‘433}1 e cDNAE Yol A A $8asd

2Rt A= 7 DAR o] FofA Qlr}, dnbaor Auto]
i 7&% | 21o] two—step RT-PCR®| one—step RT-PCR
Hop izterh 2 2o oA QleHis)

BioSewoom Real-@ Enterovirus Quantification kit2]
SHAI= 83 copies/mLE, o] o] AFo|A] oo &)

A&
o5 Aol A AEFghe] ML)l 1.5%10°-1.0x10° copies/
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] f-83kA] o dieljl= F7HA Sl At7E 2 s Aol
Aato]H A AlAYoto] A 9] sepsis—like syndromes®] 8-
gk dole g deA Jlom(l, 1], HEE FHIsH AlAjoket 371
o uRte] Jobs o2 gk HEFAQl Ao A= Autolg A
Aol Eartal Hastel om[20], £3] UHY n|Tke] ¢Jotof
A AFgEo] 50%0) 0|2t ®air) Qith21], o) o) ¢
ToA T @ZFo] oilE Algol H Fotol| Q) =& Aufol| A
PHES HOl A A=, Real-Q Enterovirus Quan—
tification kiti= AlAJo} Autol2is HEo= QA or -8
AR =B R QA ARG Al L &80 At sl
AZZ 07 Real-Q Enterovirus Quantification kit 7
S|, Ade, FAA, ks 59 Aol Qlo] s,
7129 AAANFTTRLAMFARNS =2 A EF Holu, ¢
& AAAE =& ARtolg A HEES Ho|, ¥ 94
O] Ak} 14] mjuke] S g Yshe FotollA] Al&gh
Zatole| A o] Zidte] 488 Ao weher, shARE =
7H o= SRIFHAMH S o83 YA 5B} o] Fof Aok &

Enterovirus Quantification kit (BioSewoom Inc., Korea)
o] /s B7HE Aldskel

HiH : Real-Q Enterovirus Quantification kit®] &3t
|, A, A4, wApkE 9 5] QAR TR A
RS2t Bl uLg 7S AldYseltt, 20099 395E 997HA|
aopy Mol A ot ukgo] oilE= Stol 9 14 wvt
FotollA P ZFo] Q4= Sot 917, T1E|al A -] 9
J=]o] ZrERITS sl utolef A} of=)F Shof 4878
HHps o g 7| ES AsS Bkstalch

A1} : Real-Q Enterovirus Quantification kit+ 3% 10°—
3x10° copies/mL H$JolA FAAS ¥ om(r=0,997),
=%H= 83 copies/mLolith AUEE HAREHW U=
HOlAG(CV) 5.3-7.6%, AR A= #ojAl4 9.5-
12.3%, AL A BlolAl4= 11.4-13.4%°]%{t}t. HBV
DNA performance panels 59 virus Y t}2 Alata2ete] 1
RS- ATt Fatd FEro] QA EE HA e 6449 F

2591(39.1%)°14 F/golRlaL, 14| wlek FotellAf sfgZFo] 9
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o= HA 279 F 1201(44.4%), BB A7
Of=)5 48] Foll A= 490(8.3%)0llA F/olitt. EH

AR s daELAge T w2 dAee Bt

ZZ2 : Real-Q Enterovirus Quantification kit AZ3H
A, AhE, A4, aApks 59 sl Jlo] e, 71
AT w2 dAles Holil, 4 AAlolME =2 At
oA HEES B, FatAd Ao AeHER opet
& Hol= A mek ool A utolf A o] Aol = -8
g Alow o
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