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Abstract

AIM: To establish real-time fluorescence quantitative reverse
transcription- polymerase chain reaction (RFQ-RT-PCR) for
guantification of HCV RNA, and to explore the relationship
between HCV RNA loads and disease progress.

METHODS: A total of 80 patients with anti-HCV positive
were studied, including 39 with chronic hepatitis, 23 with
liver cirrhosis and 18 with hepatocellular carcinoma. Forty
samples from blood donors were used as normal controls.
The specific primers and hybridization probes were de-
signed in 5’ untranslated region of HCV genome, and the
corresponding gene fragment was cloned into pGEM-T
vector to gain the RNA standards in vitro. According to the
curve created based on RNA standards, serum HCV RNA
was quantified by RFQ-RT-PCR, and was also qualified
by nested RT-PCR simultaneously.

RESULTS: The detected range of HCV RNA by RFQ-RT-

PCR was from 102 to 10*copies/L, and the coefficient of
variation values for both intra-experimental and inter-ex-
perimental reproducibility ranged from 1.68%, 6.40% to
5.97%, 10.58%, respectively. The mean loads of HCV RNA
in liver cirrhosis and hepatocelluar carcinoma patients were
significantly higher than those in chronic hepatitis patients
(7.75+0.29, 7.86+0.32 vs 4.67+0.41, P<0.05), and there
was also a positive correlation between HCV RNA loads
and ALT level (r =0.89, t = 8.29, P <0.05).

CONCLUSION: RFQ-RT-PCR assay has good sensitivity
and specificity in detection of HCV RNA loads, and HCV
RNA loads may be associated with the progress and se-
verity of disease state.

Key Words: HCV RNA loads; Real-time fluorescence
quantitative reverse franscription-PCR

Zhang DL, Shi J, Cui ZC, Wang HM, Ju SQ, Li LR, Ni HB, Su JY.
Clinical significance of HCV RNA loads quantified by real-time
fluorescence quantitative reverse transcription-PCR. Shijie Huaren
Xiaohua Zazhi 2005;13(1):39-43

i

BHiY: &5 a3 82 FRT-PCR(RFQ-RT-PCR)#
M HCV RNA A8 F %, WFET HCV RNA 2%
AL 95 H 6 Aa K

Fik: HCV IR FaPEAE R 80 4, 312 X (CH)
39 ), AFREAL(LC)23 #], AP (HCC)18 #], #kf i
B A0 B A EFATR. EHCV AR5 EHLK
(57 UTR)ZR T4 M5 4 fo— 35 42 53KAT, AR
AR R BEEAR, RIMEFZ RNAE AR, RE
H& 3 e94rkw & id HCV RNA #4728 %, FlA
)ﬂ%%éﬁé}& RT-PCR #4724 .

ZH: KFEFHMHCV RNAAZTHEBRLEEA
1012 10*copies/L, #t V‘]ﬁﬂi}btlfﬂ'gf_& MEE v i A
1.68—5.97% #= 6.40—10.58% ./ HCV AR Fa L B,
FFRE AT B8 9 HCV RNAS S 25 5 TREF X

B (7.7520.29, 7.86%0.32 vs 4.6720.41, P<0.05),
ﬁ‘nﬂ HCV RNA 2% 5 ALT K-F 2 iE48 £ (+=0.89,
t=8.29, P<0.05).

Zip: REQ-RT— PCR?V‘U”‘ HCV RNAS & BA &&%éﬁ
RBE Sk e, 4S5 RANF KBS GRE
B = iﬁi};—%ﬁf&ima‘:
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NBIRF #9% 8 (hepatitis C virus, HCV) B
4B SO IE B RNA R 8, 2 5 R a5 T R =
R IRZ —, W REITIERIFER G, 2760% KK
o35 2300 AT BT RE AL R BT, T HL S5 AR T AR
BEAC 2 ELAT 1. HOV PR I S B8 FH SR AE
o PR B8 9L R B 47009 2590 9T ORI Fa AR, T
WS BB K R AR AN R B RIE I, =
T B B R X IR T R B ANEIUR, T HT AR
R R ek 3 HCV RNA 3E4T 2 Rk B 1
T EE, KA TAWREIUS, BRI TR
R e oy AR A JRATH A 5O L IR B B
(fluorescence resonance energy transfer,
FRET) JR¥E, fEHCVIEEZH 5° FE4wfdX (57 UTR)
DX 5 T ARe 7 PR 5 | 4 R0 — X 2 S R A, T TSR
YeEE (real-time fluorescence quantita-
tive RT-PCR, RFQ-RT-PCR) J5i%, H40#7 7 804
Il RFEAS HCV RNA Z &2 5.

1 $ERGE

1.1 A FPe Ak PR B 18 T % 44 = B AR B ELTSA
WA HCV HUARFAPERE A< 80 441, AULHEIZPE % (chronic
hepatitis, CH)39 4, F-#ik (liver cirrhosis,
LC) 23 41, HFJ& (hepatocellular carcinoma, HCC)
1851 TE 5 o BE Ok e e i Bk ik o 53 °F A 40 1), i
HETHIME 1 h A E, 773E -70°C{R% . pGEM-T
#H Ak, KA E DHsa (£ Coli DH5A) | Trizol I H
Invitrogen A &), BFEIMGRF R Tk iR &N
g ETEEY TR AR =&, IPTG, X-gal, AMV,
dNTPs, pfu DNA ZE & EEIE B Promega 23 A, AN
WAAEL. BYHE H Roche AR, Onmiscript i
B ARG QIAGEN 28 w7 i . ARAEHCV 427 41 (7
5 AB114136) , N Beacon Designer2. 1344, %
N SRR s, JEHR ERAE TAY TREAAE
A%. HCV-S:5” —AACTACTGTCTTCACGCAGAAAGC-3’
(nt52-nt75) ;HCV-AS:5’ CCCTATCAGGCAGTACCACAAG—
37 (nt300-nt279) ;HCV-P1:5’ GCAGCCTCCAGGACCCCCC—
Fluorescein—3’ (nt106-nt124) ;HCV-P2:5” -LC Red
640—-CCCGGGAGAGCCATAGTGGTCTG-3" (nt127-nt149).
1.2 ik Trizol ¥ (4% B HHAF) £ HUM#E HCV
RNA, #4151 %840 73 $ 4% (Eppendor f 23 &) A& I RNA

)R EFIRE, AT R RN, RS (1xRT
Buffer, 0.5 mmol/L dNTPs, 1 pmol/L oligo—dT
7149, RNase #WHIF 10 U, RTEF4 U), 37°C 1 h,
65°C15 min KGR, cDNA E -20°C{RfE. H
iR cDNA 2 pL, FHBIHHCY S FIHCV AS, T PE9600
HEATPCRY™ 3G H 1 7 B £ IR I PCR FLHK =43 pL
(#4120 ng) 5 PGEM-T # 4k 4 Ci&ER: 12-16 h. H#
PRI IR R 2 E. Coli DHAQ, ¥RART& X—gal
IPTG JfH Amp HiPERY 15 g/L BRI F, 37°C1H
BRI 12-16 h, KW ARIGE, FcoR 1 BUIHIL
Y0E, MR R BTN A (i B A F) e
B . KR G B H R B R — P, R TR,
Sac | BEUME Rk LPEAL, T7 RNA AR IAINE S
cRNA (R FI & it I F#84F) . 37°C2 h, DNase T7H
{k,15 min, 0.2 mol/L EDTA £ib& N, 4ifh)5H
MR 5 1 8R40 o A ACHE i E =2 (CESEINE 5 Ik, iR
BE4E, PE) , HET 10 FRAIER, 53
R HCV RNA 58 SEFRUES —20°CARA7. &3 PCRE M
Rl I R FE AR HCV. RNA 7952 ILSCk[21] . ImIRAE
AU HCV RNA & EI52 : M 100 uL, Trizol %
FRELHCV RNA. 4 RNA B4R 2 uL i RT-PCR MY
W& (% 1xPCR Buffer, 5 mmol/L MgCls;, 0.2 mmol/L
dNTPs, HCV EFUF5I44 0.2 pmol/L, HCV-P1,
HCV-P2 %5644t % 0. 1 pmol/L, 0.5 g/L BSA, AMV
10 U, pfu DNA H&E§1 U)18 pL, BABMA
Roche EHEME T, T AE . BN KA
HCV RNA 6 ARl B CRE 38 101
10, 10°, 10%, 107, 10° copies/L). %K
M T Roche g EAM Y (Lighteyeler) #HT
RT-PCR P #:42°C 25 min, 93°CHiZM: 2 nin,
RIG93°C 5 s, 60°C 10 s, 72°C 10 s, EEE
WK 20°C /s, 345 MEIR. HHE HCV RNA #RHE
wb B2 ST bR R e, i O B Bl Uk B AR R A
HCV RNA FHEw & &

it b TR N FHSTATAT. OGETH 73 B 3K A5 A
HIHAT ek, HERRHE (), HEERER
FIEL £ bR ZE (meanxSD) , B EMEZE R E X
Jg P <0.05.

2 %R

2.1 REQ-RT-PCR #95 .  LARNAFRHE N I, HCV
S\ HCV AS 45|14, & Lighteyeler IR 4E 249 bp
KEHK B, 215 g/L BRMEERIR K, 4RER
PRHME BB DS TUEHATS (BD . &)
[E[FR) PCR FLIK ™91 5 pGEM-T SRR G, Fib
%% E. Coli DH5a, ZRABEA Ik, Ecok 1 BETIH]
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HUE (E2), FHEMFIELS NCBL KR Fo15e
A—5. HHCV RNAFRHES 10 5 R FIMRE, AL
768 & PCRINE, 455 (K 3) BRAiE R4
A 10%-10%copies/L, EAEHFHKENR &
B, ML S8 Ct(threshold cycle) {H AR
WRIBWHWER Llog HZWMEGEIFMENEXR
(slope = 3.52, r = 1.00). ¥ &5 #EM HCV
RNA #RdE S, FH ¢ 5E & PCR EEMIE 10 X,
REANMHREEL 3G, 4R (K1) BRARZEHMH
YRR B R IR, v Ayl 1. 68-5. 97% 1 6.
40-10.58%.

B RS PCR ¥ 127740, M: DL2000 marker; 1-7: 102— 10¢copies/L;
8: Negative control.

Vector

Fragment

B2 S4HMRBELIETE. M: DL2000 marker; 1: Recombinant vector; 2:
Recombinant vector/inserted fragment.

=1 RFQ-RT-PCR EY#tARFIHL B S HENE

1.000 T
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T
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g 0100
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u_?_: 10E9 10E8 10E7 10E6 10E5 10E4 10E3 10E2 10E1
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25 r=1.00
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Log Concentratlon

@ 3 RFQ-RT-PCRREUEMTE. A:The detection limit of RFQ-RT-PCR
was 10* copies/L; B: The linear relation between cycle and log concen-
tration of HCV RNA was showed by standard curve (# = 1.00).

2.2 W6 AR A m  FEE R PCR F% it E & PCR AN,
BRI 53 40 BUREAS 25 T A BIPE, HOV Hrik B4 LC A
HCC B3 HCV RNA & &3 B3 = T CH(P <0. 05, % 2),
278 HCV RNA & Bl e 5GP BEE A —E KBk,
XF 20 BB FH AT TREVS, 4 TAEREH (0 d) FifE
F2j55 d, 15 d, 30 d, 60 d, 90 d & MIAFThEE
(LALT i FEDWERH547) FIHCV RNA & &, Z55R4E0R,
HCV RNA &8 5¥%1E (ALT /KF) £IEMK (r = 0. 89,
t = 8.29, P <0.05, K4).

Intraexperimental Variability
RNA Standard

Interexperimental Variability

{copies/L) X (log) SD v (%) X(log) SD v (%)
10" 8.21 0.39 4.75 8.14 0.61 7.49
10" 7.03 0.18 2.56 7.11 0.57 8.02
10° 5.95 0.10 1.68 6.09 0.39 6.40
10° 4.98 0.09 1.81 5.17 0.42 8.12
107 412 0.15 3.64 4.23 0.38 8.98
10° 3.18 0.19 5.97 2.93 0.31 10.58
R2 IBRERHENLER (meantSD)
Nested RT-PCR RFQ-RT-PCR

yap:E| n

Positive N (%) Positive N (%) Mean HCV RNA load{Log)
CH 39 38(97.4) 37(94.9) 4.67+0.41
LC 23 22(95.7) 21(91.3) 7.75%0.29°
HCC 18 18(100) 18(100) 7.86£0.32°

#P<0.05 vs CH.
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3 e

HCOV 2% 5 JEH JE SR & ) R 20 s, 85% K4t
BIRIG G T R, %6 5L U A B 2
U, RE A R R YR 2 —. BT,
HOVT AN L B S Y FH IR IR, JR7E A IR 12 P HCV
RS H T RAE T ERAEA, (HEEHCV S B J5 , H
ORI 97 4 5 T ) S 0 0, PO I T e B, T L
BRI HOV R 1) e i B Aie s . HOV H
AN FE B AR A -HCOV E R AURUR 55 24 B Tk
I TS RO 25 25 M0 T oML A, X HCY
AT E, BT ES THANRSESIGE, i
Rz, HHG, SHAAHEEKIESEN. &
F-43 % DNA (bDNA) B A 7 B SR () HOV & & vk,
HEHBGRIRERERESY, mskK 2 XA,
1B L AURE B 2425 RT-PCR YA HOV RNA 35 R 45
VEEFENT ; PR L KB %A (southern,
ELTSA) R, 755 5| d s X v5 e 1 s BB BH 4% ; PCR
FEY) R gy s B R N AR R R AL R IR R, 8
BAER, BEEMR DY ROTIE Ot LR A
HEERS (FRET) ZEAJR I, 454 PCR BAR = REUNT
B, fEHCV &R SFH 57 UTR K it T — X 4esc 8
Bf, BENL TSERE RN HCYV RNA S EME, 5
Tagman 5¢ & 77V AH R BUEA Y, R dEsar, @ T
HOV ZE R R [l s A 5 SR 52 m * . PCR B
B SR R R S S, EIR KRR B
TAR%E PCR BRPE, FRRT VISR, fajfk TH#4ED
I A RN N A POR JE AR, RES T i TREAIRI AL
S Y5 R PR RN A5 15 4 ; SIS AR T4
ANWTHBAS I PCR SRR 58 6 (5 5 R 1k, G T 140
PCR ) “F- & JARLN. ™ 45 FH ) RNA A7 #E 55 B0 RNA —
EHEAT RT-PCR, VH R T 380 4% 5 ) M o & 45 SRR 32
M, T HBIAR 1 ARG =, T CE A
R R U A SR E. X 80 IR AR 40
BRI R EEA RN 25 R B R, ARikEEREN PCR

FHPEZR AR, @& mAKNA; PP BT 54 RIC IR R
HCV RNA & & AT fE-55 WA 28 B3 AR AR 10 ™ B
R —SEMORHE, IR B T IRAHI T HOV B
TERPIR TG « IEFATT 7 S A PR #5877 OR
%, NHE—BHUTHCV RNA BB HIHKRERIL. A
o Ae A SR BLOC R IR 9 B8 T AR
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