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Evaluation of the Real-Q HCV Quantification Kit
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Background: Hepatitis C virus (HCV) RNA quantifica-
tion is necessary for predicting the therapeutic re-
sponse and assessing treatment results in patients
with chronic HCV infection. Recently, real-time PCR
technology for HCV RNA quantification displayed
good linearity within the dynamic range. Thus, it is
gradually replacing branched-DNA (bDNA) and PCR-
hybridization assays. In this study, we evaluated the
performance of the Real-Q™ HCV quantification kit
(biosewoom. Inc., Seoul, Korea) developed in Korea.
Methods: We evaluated the HCV quantification kit for
detection limit, specificity, linearity, accuracy, and re-
covery rate of HCV RNA standard material. The re-
sults were analyzed for a correlation with those of
Cobas Amplicor HCV Monitor 2.0.

Results: The HCV quantification kit showed a high
recovery rate of HCV RNA standard material of vari-
ous concentrations and amplication of HCV RNA
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equally in all genotypes. Hepatitis B virus and human
immunodeficiency virus showed no cross-reactivity
with HCV. Within-run and between-run coefficients of
variation (CV) were 9.52~15.84% and 9.40~17.53%,
respectively. Between-day coefficients of variation were
11.62~18.04%, and detection limit was 44 IU/mL. It
showed a good correlation with Cobas Amplicor HCV
Monitor 2.0 (R°=0.8954).

Conclusion: The Real-Q HCV quantification kit showed
a good specificity, sensitivity, linearity, and accuracy;
therefore, we propose that it is fully adequate for
monitoring antiviral therapy in patients with chronic
HCV infection. (Korean J Clin Microbiol 2009;12:72-
77)

Key Words: Real-time PCR, HCV RNA Quantitation, Co-
bas amplicor, Hepatitis C virus

2 o] &k tEAQ AAYHOE, - HCV RNAY
5’ untranslated region (5° UTR)I} FA15- 4 2H(core region)ol]
S EANE HAA F, 24E S EARS) SEG EA
A5 o]g3slod HCV RNAE A #Fsh= WSl branched DNA
(bDNA) H3}, RNA 7543 €4 U] RNA transcript®] 5
UTRS 7 SFAI7] 3 dbukgo 2 &% 9] HCV RNA
%S £743l= RT-PCR hybridization o] 9JeH5-7]. AA =
VERSANT HCV RNA 3.0 (Bayer Corporation, Tarrytown,
N.Y), QuantiplexTM HCV RNA 2.0 Assay (Chiron Diagnostics,
USA)7} thiE# o], ¥ 2}+= Cobas Amplicor HCV Monitor 2.0
(Roche Diagnostics, Branchburg, NJ, USA)e| T34 o]c}. 1=
vl bDNA 2 P o2 S5k e ulo] 2ol thalAl = H]

HUT 21U
27 e o] FhsebAn, WIzkest S whde] gl

RT-PCR hybridization H< =< HAEE 7HA3L 9lo] A%
(600~500,000 TU/mL)2] HCV RNA A& 71584t 15
SoflA= A4l A=A e wde] o], A4 M
oA Z8st7] Sl3l HA| 3As He R sl o] SlrH4l

3L Wk Agsla SA47bs HelvE WL e s AXE
A AR -FE a4 2HES(Real-Time RT-PCR)o| 7l9+
o] JAol|lA 8% ) Real-Time RT-PCRE 7]E9]
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(TagMan probe, cycling probe)E ©]-83sl= 2714 o] gk
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1. X228 E HCV RNA &

AAZE AR ARA-F A sEGS 913 HCV RNA
+ ¥4 200¢L2RE] A-g3 A4 3% 717190 Chemagic
Magnetic separation module I (Chemagen, Baesweiler, Germany)
I} Chemagic Viral DNA/RNA kit special (Chemagen, Baesweiler,
Germany)% o] &slo] An] @ Aok AzA Aol weh 3
gk F Aol Ags7] A7A —70°Cell Hasiiel.

2. HCV RNA SE&3

1) RT-PCR hybridization & 2F2{Al#(Cobas Amplicor HCV
Monitor 2.0): RT-PCR hybridization ZAAFH-E ©]83F HCV
RNAY F% 42 THAEAMS & HINHE-E o] 83}
+ Cobas Amplicor HCV Monitor 2.0 (Roche Diagnostics
System, Basel, Switzerland)& o]&-sto] 2|24} A1 H el wig} A
A

2) AAIZE MEE ANALSEIS A EIS H(Real-Q HCV
Quantification kit): ¥ 17-oll4 = Corbett RG-6000 (Corbett
Research, Mortlake, Australia)S ©]-&3}o] Real-Q HCV Quan-
tification kit (BioSewoom Inc., Seoul, Korea)E H7}s}ix
HCV RNA 7% WS 7Heks] aolshid gt )

g4 200 LA FF 150#LE HCV RNAS F3Zsl9la,
SuperScript® HI RTS First-Strand cDNA Synthesis kit (Invitro-
gen Co., Carlsbad, CA, USA)E- o] &&lo] cDNAE $HAdsl3l Tl
9pLe $HAE HCV cDNAE kit W] 21pLe ¥HESE
(master mix)ol] £58}3L Corbett RG-60005 ©]-&&}0] uracil
DNA glycosylase HF-5- 50°C 2%, pre-denaturation 95°C 104 ©]
% denaturation 95°Coll4] 202, annealing 58°CollA] 30, ex-
tension 72°CollA] 302] WHe-S 45%] WHa-slglc). oluf kit W
F3HH HCV A% 393 e g Zro] wh3-slgirt. vt
2 Z HCeV TFEA9 5ol 3l threshold cycle (Ct) e

EF A4S o o] A4l diulste] Al HCV RNAS

Apelsiet. 2T AAelA A HCV
RNA 50l % 334 RNA HI|(£L)F 3k % A&
3 €4 9] 9K0.2 mL)o-2 Lo} Al I mL W EAfsh= HCV
RNAZS AXFIQICHHCV RNA $5(IU/mL) = AR HCV
RNA E55x32% RNA 9150 #L) + &4 % (0.2 mL)]. &3k
wf WhSuheh PCRE] 2438 #ds] flofl 775 A8 &
AdizredlA 4] At eeAE dlstr, AsE 1l
PEE AR 243 A ARt A= 1Y Kol =
A5 sk Wi AEse] 7)ol A3 B9 EA
A ZE Al sl skl

3. Real-Q HCV Quantification kit2| T}

1) ZEsHH I} Real-Q HCV Quantification kite] 7133+
AL 7437 $Jsle] ACCURUN 305 HCV RNA positive
control (BBI Diagnostics, MA, USA)& HCV 4870 2 3]
Aste] 250 IU/mL, 125 IU/mL, 95 IU/mL, 62.5 IU/mL, 31.25
IU/mL, 15.625 IU/mL 552] 3]4aE wkEo] Agslgict. 2+
EET 1003] HHE A4S AAEE3] e A= probit analysis
program (StatsDirect statistical software, UK)S o]-&3lo] £-4
3t

2) HCV genotype Z4E TJ}: ACCURUN Hepatitis C Virus
RNA Genotype Performance Panel, PHW 201 (la, 1b, 2a, 2b
3a, 3b, 4, 4h, 5a, 6a §-ZA¥, BBI Diagnostics, MA, USA)&
o1 §10] 2 ol92] HCV RNA 2 ol .8 Hlelgict

3) E0|= T™IJ}: ACCURUN HBV DNA Genotype Perfor-
mance Panels, PHD 201 (A, B, C, D, E, F +443), ACCU-
RUN HIV-1 RNA performance panels (A, B, C, D, E, F, G, H
A7), ACCURUN CMV positive control, ACCURUN
Human Papilloma virus positive control, ACCURUN West Nile
virus positive control, ACCURUN Parvovirus positive control&
o] &sto] FU=27IolA] RT-PCRE Alfstar axih-g- o] &
gholsloie}. EEdk Epstein-Barr virus, BK virus, HSV type 13}
type 2 57 7112k U AE Aelsto] AN ofRE
sersiel

4) MUE M} 1.2x10°% 1.2x10° [U/mL E59 HCV EF
DNAE AHgsle] 597 slFol] 2417k o] 442 7HA o= 23]4
= Alegaielar, vl AAIE wulel 53] SAslGict o] AdE
o]-&s}o] within-run, between-run, between-day2] FHEEE 3
Araisieh

5) EMM MI}: Clinical and Laboratory Standards Institute
7holEglele] HILZZ EZ(CLSI EP-6)ol| ule} HCV E5F%
AL AEA 55 2 1x10° [UmLOAA 1x10" TUmL7HA 10
G2 Q14 31493 ol BlalE 107 55) 7 SEokd 8
34 W 2hsto] A4S Bk
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6) HCV RNA EZEZ9| 3|8 I} HCV viral RNA as-
say validation kit (AcroMetrix corporation, CA, USA)E A8l
of kitd] B58 Frlekgh. SAEAS EPiol kit 50
[U/mLE] FERE 5x10° [UmL] SE71A 108 FEo| &
vehlie 7709 EEEARRE RNAE 353 § Real-Q
HCV Quantification kitE o]-83slo] A=ghe ZAg & viws}
et

7) A H|W: CLSI EP-9¢f] whe} chek3t Mele] s5E 7t
A& 5209 ZHAE o]g3slo] Cobas Amplicor HCV Monitor
2.0 (Roche Diagnostics Corp.)¥} Blazstg)own, 7+ 72
WA B A9 & Hgks AHEslelt) A3 RS o
gsto] A A4S H7hslsich

| at

1. A& Eot

H2&3HA1S H71sk7] 918l ACCURUN 305 HCV RNA pos-
itive control (BBI Diagnostics, MA, USA)S HCV SA4872
2 3|Aste] FARE ATE o|-&3to] propit T4 3 A
95%<] AFrEez AEF T Y= HCV RNAS| g2 4
IU/mL (confidence interval: 37~ 58 IU/mL)e]| tK(Table 1).

2. HCV genotype & T7J}

ACCURUN Hepatitis C Virus RNA Genotype Performance
Panel, PHW 201 (1a, 1b, 2a, 2b 3a, 3b, 4, 4h, 5a, 6a F3A}3,
BBI Diagnostics, MA, USA)S o]&3lo] BE ol¥e] HCV
RNA7} S35 = A #elsqit

3.

Im

Ol= Eot

ACCURUN HBV DNA Genotype Performance Panels (A, B,
C, D, E, F +%1#%), ACCURUN HIV-1 RNA performance
panels (A, B, C, D, E, F, G, H §44%), ACCURUN CMV
positive control, ACCURUN Human Papilloma virus positive
control, ACCURUN West Nile virus positive control, ACCURUN
Parvovirus positive controloll4] HCV RNA7} ZZ3}#] ekokst

Table 1. The detection limit of Real-Q HCV Quantification kit

EBV, BK virus, HSV type 13} type 2 22} 7oA HCV
RNAZH Z5514] Sho} Kol =t 100%3ct.

4. MU

&

2t

ZAA Z W o] Ald=(within-run coefficient of variation)+= 9.52~
15.84%, ZAAL7r o] Al9=(between-run coefficient of variation)
= 9.40~17.53% HY o]z L7HHo|AG(between-day co-
efficient of variation)= 11.62~18.04%% H.9ich A& H7}
737= Table 201 VrERHSIT)

5. =M

-

A
S

&

2t

Second WHO International Standard for HCV RNA (96/798)
ol &3 calibration’¥! standard plasmidE X8 0.2 3] 4o
ol 24 7 FEHSE 44x10° [U/mLAlA 1x10"
IU/mL WellA] ZARAIGRY)7}F 0.99922 93+ A4S 2l
th(Fig. 1).

6. HCV RNA EZE2Z

10
ol
1]

|2 "I}

SAEA 50 TU/MLY] FEHE 5x10° TUmMLE] FE7HA)
108 FExto] & b= 7719 SFEA 25 E 355 RNA
o et 71E9] 3488 7R A3} 71871=0.9923, R*=
0.9943% thokst FE2] HCVoll tste] =2 3585 Ueh)
ArkFig. 2).

4.

7. &2y Hlw

Cobas Amplicor HCV Monitor 2.0°114] 600 IU/mL o]&}9] 7
I HAW 471 7= Real-Q HCV Quantification kitol] 4] 0~
2.9x10* IU/mLe] ZA7E ¥ 93 Cobas Amplicor HCV Monitor
2.00114] 500,000 TU/mL o]4e] ZzE BEd 1170 ZHAl=
Real-Q HCV Quantification kitol|4] 2.1x10°~8.7x10” TU/mL2]
cheket Avs Hdch 7 AAHS vk Az Cobas
Amplicor HCV Monitor 2.08] 7ZH$121 600~ 500,000 IU/mL
NAE 71€71=0.959, R’=0.8954] A4S HIrKFig. 3).

Table 2. Precision of HCV real-time PCR on standard plasmids, 1.2
x10° TU/mL and 1.2x10° TU/mL

Tnput HCV Result _ Input HCV Observed (IU/mL)
recision plasmid

(IU/mL) Replicates  Positive reaction % (TU/mL) Mean SD CV (%)
250 100 100 100 Within-run 1.2x10° 1.32x10° 1.26x10° 9.52
125 100 100 100 1.2x10° 1.54x10° 2.44x10° 15.84
95 100 100 100 Between-run 1.2x10° 1.47x10° 1.38x10° 9.40
62.5 100 98 98 1.2x10° 1.44x10° 2.53%10° 17.53
31.25 100 85 85 Between-day ~ 1.2x10° 1.47x10° 1.71x10° 11.62
15.625 100 58 58 1.2x10° 1.50x10° 2.70x10° 18.04




Young—-Sook Cho, et al. :

12 1

10 A

Observed HCYV titer (Log10 IU/mL)
[e}

4 -
y=1.0101x-0.0298
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5. R’=0.9992
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Serial dilutions of standard plasmid (Log10 HCV 1U/mL)

Fig. 1. Linearity range of the Real-Q HCV Quantification kit. The
straight line was determined by a linear regression of the log 10
estimated concentrations with the log 10 nominal concentrations.
Linearity was found from 44 to 1x10" IU/mL.

y=0.9923x-0.737
R*=0.9943

Output HCV RNA Conc. (Log IU/mL)

O T T T T T T
0 1 2 3 4 5 6 7 8

Input HCV RNA Conc. (Log IU/mL)

Fig. 2. Quantitative correlation of HCV RNA between HCV viral
RNA assay validation kit (AcroMetrix Corporation) and observed
concentration by Real-Q HCV Quantification kit.
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Fig. 3. Comparison of HCV RNA concentrations observed in the
Real-Q HCV Quantification kit and COBAS AMPLICOR HCV
MONITOR 2.0.

HCV RNAE A3 SFst= 9elE )83 Amplicor HCV
Monitor 2.0Z} HCV RNAol §&5 833 A 1§ FEsl=
bDNA test 2] E &-8-3}= Versant HCV RNA 3.0, Quantiplex
HCV RNA 2.00] 9Jt}4,5,7].

Amplicor HCV Monitor 2.0 ZAH$7}F 600~500,000
IU/mL9] 24 E A AL Qlo] Y2 FE2 HCV RNA #
Aol EE# 0|3, Quantiplex HCV RNA 2.0+ 31,746~
19,047,619 IU/mL, Versant HCV RNA 3.0 615~7,692,310
[U/mLe]7] wjEoll, Quantiplex HCV RNA 2.0& %2 ro
ZAAe]], Versant HCV RNA 3.0 H]E_'X-", g2 ESollAHE
= 59 HCV RNA FAell Z87o]A|vk, o] FkHel g
SEA= Aol Erbssla é“" SEAAE AAE 4
sto] A7 Aok At Ao ] P**P‘:‘r

Real-time Quantitative PCRE %3 °4"HHP£ A|eA| 2}
FdEde] F4H RS 013-*}04 ARSI B4 7ol F
bl ot A0 g S o] 8slo] g kel Agst
Fe Az AA Wolth T ELAMEES0] Yol
EF SE5= DNAY o] AAAGS Hole 27| ghHAlelA]
5451, %5 DNAE 34 u] Solio] =2 &AL
ol gele] Bl Hme szo] SelAl ol ALt
= At AE e g drH12-14].

ek Az E g ALe] el osle] A ]% 3%"9] &
o] 7|8 2k o]4e] UA3 7IF Fholl Edsle SEF7IQ
(threshold cycle)ghs S48ty ZFFAS A3t 3
~10 log o1/&e] I3 od o] &4 WHAE Algsct o F
Z F7ubek §272Le] oke] FA o] o] FoiA]7] wiirel] FA 7}
S5 A e ZUelste] A3 FERtS B ¢ o

on, ZEo] Tt Foll 27142 4ol DL Gl el &

E‘.
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Ae a4zt 4 Jrh12,13].

B od3tel|A] %7}k Real-Q HCV Quntification kit+= Real-time
PCR Y25 AHgsta B4 97 EE 44 [U/mLE o]+ Konnick
(1619 Ha71.3 IUmL)EcRs $73F Z3to|w, Abbott
RealTime HCV Test (30 IU/mL)$}= H|$=8k =0} 24
A2 Cobas TagMan HCV Test (30~2x10° TU/mL) % Abbott
RealTime HCV Test (12~ 1x10° copies/mL IU/mL)2} thss}41
=3

HIV, HBV, CMV, HPV, EBV, BKYV, HSV, Parvovirus, West
Nile Virus 5 F9Q vlo]#] A9} 2} vk-2-2 glgly HCVE &
+ oF&ellA] HCV RNA 73&o] gRl=|gich

1.2x10°, 1.2x10° IU/mL F 71A] ‘sEoll4 9] AU EE with-
in-run CV7} 9.52~15.84%, between-run CV7} 9.40~17.53%,
between-day CV7} 11.62~18.04%31t}. Michelin 5{17]¢] <1
ToF vlaal 2, 2 A4S A3E HCV RNA 55 Hole
7ol Abbott RealTime HCV Test®] FHE+= inter-assay
CV7} 15~32%, intra-assay CV7} 5~8%2 AR Ae 72
5 sk

Cobas Amplicor HCV Monitor 2.0Z} H]iZollA]&= R*=0.8954
2 958 ARAS Bk slAwt BoodfellA Agst
Amplicor HBV MONITOR teste= 73 $H]7} 600~ 500,000
IUmLE 2Rl 92 55 By 52 sRdlA 9] A4 ¢
kA Fatadek. 2 HAAE I GARE TagMan probe S ©]
43} real-time PT-PCRS! Cobas TagMan HCV Test$} Cobas
Amplicor HCV Monitor 2.09] 434 H|2ol|A] RS 0.818<]
ABBAE Hol= AR A 9l[16], Sarrazin 5] HiL
o] eJslH[18] HCV oFH & R*S 0.87~0.97 AAAAS
Holx Ao g <d#i# 3t} Abbott RealTime HCV Test2}2
ATEA B ATl A= RP=0.88862] AITHAIS Kol Ao
2 4##] 9JH19]. Cobas Amplicor HCV Monitor$}9] 953k
ABA | 44~1x10" TU/mL B llAe] $53k A4, 50~
5x10° TU/mL 912 5 RNAJ thet Al 3565 1
g} uf) B odFol| 4] A}-83F Real-Q HCV Quantification kit B8+
600 TU/mL ©]&} 9l 500,000 IU/mL o] 4ol A% =2 AuAlS
B Aoz A7)

AEA R B AFE F3le] %7k Real-Q HCV Quantifi-
cation kit =3HAl, A4, Solx, AWE FollA £ 4
& Ko, HCV RNA A& o] 83 vhd 8 7hed X159 &
¥l F-&3A4 AdE F A AoE AnkE
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S LE
A T ATA-ZYRAGMHIZE 08T HCV BT aA

2(F)El0|2Mg MynistolTa

HiZ: A28t Hepatitis C Virus (HCV) RNAS] AL x| 84HLS o| &3} X 8243 Hutol] v $- 3t A F 2 285}
2] HCV RNA o)l A-85a e AAIZE B3 JAA-FHELAHS (real-time PT-PCR)S 374 HII7F W
A zkel =1 4Jo] Fo} 7]Eol| A-L=H branched DNAY Y} PCR-hybridization] & thAlskaL glet. B oI o= Fuf
o] 4] 7HkEl Real-Q HCV Quantification kit®] A5-& H7Fslsich.

HiH: Real-Q HCV Quantification kit®] A5 1S 913) kite] 7A%3HA|, B4 Eo| %, AU %, 244 M9 HCV RNA EF
=29 3|5&8 3718193, Cobas Amplicor HCV Monitor 2.03-2] A3HA-S 43130t}

Ak oheel 52 HCV RNA EFE4ol tste] =2 358& e, B fAA A Y SF=l+=
S It Hepatitis B virus®t Human Immunodeficiency virus ¥4 A9} s2xpub-g-o] 9188 Elsidx, HAA

H:

tion) = 11.62~18.04%% Hl 0w, 73l 44 TUmLe]Arh. Cobas Amplicor HCV Monitor 2.07+% 2 A4S B
et

AE: B A7E B3}o] 7Hd Real-Q HCV Quantification kit 5ol =, B2, A414, FAEelA $58 45 Hol,
HCV RNA S 0|83k v ¥ 71ed A 59 FA el f-8A A& o e Zlos A=l [HEidyn]y
B513|X| 2009:12:72-77]

FAAR AR, 137887, LA AETF FAE 9-60
29l Aol BAI
Tel: 02-3497-5133, Fax: 02-3497-5229
E-mail: chumgang@smlab.co.kr




