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ABSTRACT Objective: To establish a simple assay for the detection and quantization of full-length RNA (fRNA) terminating at
polyadenilation site in sera of chronic hepatitis B (CHB) patients. Methods: fRNA were assayed via TagMan real-time RT/PCR using an-
chored oligo-dT primers in sera of 53 treatment-naive CHB patients and 22 HBsAg-negative healthy controls. Results were analyzed by
comparation of HBV DNA with HBcrAg and HBeAg. Results: The fRNA assay had a lower limit of detection and quantization at 2.3 log
copies/ml, and a correlation coefficient of 0.99 (P<0.0001). fRNA was detected in 29 of 53 (54.7%) of the CHB patients as compared to
non of 22 controls (Specificity). fRNA was detected in all 27 HBeAg-positive and/or high HBV DNA levels CHB patients as compared to
2 of 26 (7.7%) HBeAg-negative and low HBV DNA levels CHB patients (P<0.0001). fRNA levels were higher in HBeAg-positive than
in HBeAg-negative samples (5.0% 0.3 vs. 2.9% 0.4 log copies/ml, P<0.001). Significant correlation was found between fRNA and HBV
DNA/ HBcrAg (1=0.905 and 0.881, respectively, P<0.0001). The effective items on fRNA levels, in descending order, were: HBV DNA,
HBcrAg by means of Hayashi's quantification method type I (Multiple correlation efficient=0.939). Conclusion: The simple real-time
RT/PCR for detection and quantization of fRNA was suitable for routine clinical test in assessing HBV replication status the same as
HBV DNA and HBeAg in CHB patients.

Key words: HBV RNA; RT-PCR; fRNA; Hayashi's quantification method

Chinese Library Classification(CLC): R512.62 Document code: A

Article ID: 1673-6273(2015)01-29-04

Aile DAHTEERZH RNA S ot 10 4% 54 iy HBV DNA

A£G T HBV DNA (2858 . HBV JiHEA 6 ~FF ikl
CPURT RN A (HBV) 52 il i B v e Se A B A9 S P 6] 524 (open reading frame, ORF), B PreS1/S2(S)4i % [X. . PreC (C)

AR —Fh ] & FAR DNA(cceDNA), AN 2 O R BRI i X P JE P X SL B DL %45 5 R4S 60RF, fRNA j=/4: F

HEG SRR . HBV £:5 1) RNA 5% DNA ¥ F cccDNA  XDNA, X4 i4% DNA JE UG RIFE M@0, XF HBV [ Sz &
*EATH  EHEARRERE AT H (30672013) ; E 5 HAREE 4T H (81372226 ; BEPG A RIS Z 15 TAA(2011KTCLO3-11)

VEZ T sl AER (1987-), 4, WL, B0, = RERFSTT7 6] : 53T B, E-mail : zhangjiarui 1987 @hotmail.com

AGETAMERE . 5K4% , E-mail:zhwlyh@fmmu.edu.cn;

224621, E-mail:lyhzhw@fmmu.edu.cn

(Ui H 1 :2014-08-16 4532 HHH: 2014-09-12)

LIS




« 30 - REYESHE www.shengwuyixue.com Progressin Modern Biomedicine Voll5 NO.1 JAN.2015

R385 X I HBV C X DNA K H: 5 (K] 7= 4 HBsAg.
HBcAg }% HBeAg ¥ /T2 7 .

1t HBeAg I HA #m/K-F HBV DNA ZBIHFR B ¥
J/U% HBeAg FAPE . #2457k - HBV DNA 1) 2T B
IME AT A ] fRNAB, BFFY R BN h HBV RNA & &
R XE FHoK RS VAT A — 2 I W IR O, SRR A
DNA Jif )5 fiff F| RT/PCR J7 %) fRNA JEAT GG T % 2%
WFFRR T — MR Z A H] DNA B, 585 5 & i 5 e 5t
PCR 75 1460 135 7 fRNA, F0Ks 25 RGBT o
1 AR i
L1 #F#

I3 PR AR B RE AR B B3l 13 4F A48 ¢ 2 T T 4% /B 3
(2591 %, 55 / % =32/21)f1 22 {5] HBsAg BIMEf g e A . Al
HBsAg HBeAg #1 HBeAb fifi F 7 /i 1k i 7 & Chemilumines-
cent Enzyme Immunoassay (CLEIA) (Roche,Mannheim, Ger-
many), &I ) BRAN R 4R5 4 2.6 1 7.6 log copies/ml,
HBcrAg iifi i3 75 i 4k 1877 & CLEIA LumipulseR HBcrAg kit 5
I (Fujirebio, Tokyo , Japan), 46 (15 7 BRAN_E R 435124 3.0 and
7.0 log U/ml,

1.2 Fi%

1.2.1 MiFWERZERI  JC RNA 5 DNA R 1
S ML, 1T (1000-2000 g)4°C 2.0 MU B3 , ol ves f i 7
1% 1R 32 BUR 377 & (Roche , Mannheim , Germany))#2 BURZ 2 . 200
pl ML FEIBUR T S0 WL BEBER ML o

1.2.2 fRNA g9#il  Tagman RNA-to-C1TM-Step X7 £ (Ap-
plied Biosystems)ifiid TagMan real-time RT/PCR #ill] fRNA ,—
Ak HEAT Y TR SR A (B HF R JE 81 1678-1698
5'-ACCAGCACCATGCAACTTTT-3") 54 & Oligo(dD) iy 514
(nucleotides 1802-1806a,5'- (T)15SAGCTC-3' or 1804-808a,5'-(T)
15GAAGC-3") 4t 4 (Zhang W, Hacker HJ, Mildenberger M, Su
Q and Schroder CH: Detection of HBV RNA in serum of patients.
Methods Mol Med 95: 29-40,2004.) i F #% 4 # B
1732-1749,5'-FAM-ACTGTTCAAGCCTCCAAG-MGB-3"), re-
al-time RT/PCR & R 4045 :2 wL R ,0.5 wL B 5% R & )
(FL 7% ArrayScriptTMUP [ f#% 5% il Fll RNA 61, 10 pL iR
AW (34 AmpliTaq GoldR DNA -4 F1 ANTP), 5|44 900
nM, 250 nM #R4f , BAAT 20uL, ¥ BEFLE AN T :48°C 15 min,
95°C 10 min, 90°C 40 sec 40 #E#¥~,53°C 50,and 70C 40 sec, 43

SN BT 7K A BE Y IRNA SR 28 11 X6 B FIBA P X
M JAh Gl A A S SR IRNA FHE ok i 2 &
FE1E DNA ¥5 4t il 3 StepOneTM Software V 2.1 (Applied
Biosystems) 7744 . B fRNA 15 log {H#F 7481 Giit T4l
2.3 log copies/mL,
123 SFItREMLE, REEMEENRE Ll 10 ng/mL ik
PMTIT40A (nucleotide 1434-1808+T15) ™ g BH ¥ % IR, LA 1
ng/mL-100ag/mL FH¥: BTR bR E L AT £ PCR, AUk B 4l 4
AL ESHR 3 Ko RS 12 L DI CT H 46l Akt
2, LAAT ARSI H 0 5 AR B PRPE JBOREAE S 22 G T LA A 3] 7
WHEET 4
1.3 it aHm

K JH SPSS A i AT B 43 B o ] Kruskal-Wallis il
Spearman's SEZAH G S BT HEA T8 PRSI T s ST Student t £555
AT 243 M7 ; [ F Hayashi's quantification method type 1 72 3k
1T fRNA 7KF5 HBV DNA 7K-FAH M4, LL P<0.05 2
SRR G SR

2 #R

2.1 AIMERAIRIRE

RT-PCR R4 H, BHI: okl pMTITA40A n] A0 H A e A v
FEH 1 copy/5 uL,
2.2 KRk R RO SL

P 1 ng/mL-100 ag/mL JFrkid™ %4, 2274 LgfRNA 5 CT
(EFRERNZE , Y=-1.5949Ln(x)+45.135 ,R? 7 0.9809,
2.3 fRNA Kl Rk

53 5] L BT JE JB A v, 29 H51)(54.7%) AT LAAS I 2] fRNA, 22
%F R 4R R 3 FRNA,
24 HREZEFREEDFED RNA HENLER

M 1 ATLIE L BTE Y 27 4] HBeAg FHIEF / 587K
HBV DNA(>5 log copies/mL) Z, I BT 4¢ H2 3 &R v DAAG: I 3] fR-
NA, Ti7E 26 i HBeAg P11 M Ik7KF HBV DNA Z BRI 4
H LA 2 BRI FRNA(7.7%)(P<0.0001), 7EA I sk
AL T L AR fRNA(<4.9 log copies/ml) LA K I A
i HBV DNA, HBeAg [H 4% & 35 Ifil ¥ H fRNA /K F & F
HBeAg Bk 8 3 135 H fRNA /K F (5.0 0.3 vs. 2.9% 0.4 log
copies/ml,P<0.001), Ifi%#5H fRNA F1 HBV DNA/ HBcrAg 2 [i]
B B EAN S (=0.905 1 0.881,P<0.0001, 4] 1),

Table 1 Treatment-Naive chronic hepatitis B patient characteristics

HBeAg positive(n=21)

HBeAg negative(n=32)

Item HBYV DNA (log copies/ml) HBYV DNA(log copies/ml) P value*
>7.6~5.5(n=21) 6.7~5.0(n=6) <4.9(n=26)

HBcrAg detected (%) 21/21(100) 4/6(66.7) 2/26(7.7) p<0.0001

fRNA detected (%) 21/21(100) 6/6(100) 2/26(7.7) p<0.0001

Note: *The Kruskal-Wallis was used to analyze qualitative data.

*100% hit rate at 1 copy/ SWIRT-PCR.
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Fig.l Correlation between fRNA and HBV DNA/ HBcrAg (Scatter-plot) in 21 HBeAg positive and 30 HBeAg negative CHB patients. (A) Correlation
between fRNA and HBV DNA. (r=0.905, P<0.0001, Spearman's rank correlation). (B) Correlation between fRNA and HBcrAg (r=0.881, P<0.0001,

Spearman's rank correlation)
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VIR IS (o S E oligo(dT)Y5 1 FI FH RT/PCR X fR-
NA B9 B A TAIN O, 5 1 A 38 33 52 5E & RT/PCR &%
fRNA #4758 5, AHFFE I FH 187 (5 R A I J 12k A
CTFFA B M RRNA, SR FHR 41 RNA F1 DNA FEA
Y48 R TR T54 DNA 1548 B34l U REARTE AN AR
BRI IE LT SR BB L, 45 2R R ARFETE HBV DNA 3
W HRBA DNA J55%, A} 84.6%FEA#E4T HBV DNA iz,
455 R HBV DNA /CEIE T fRNA U SR WAL E
FWIHE A HBV DNA 7] DL ZBCAR T, LUBUR pMTIT40A
FEAEXT B8, I % PCR 5 o e B A7 4% U1, 52 B 2 3 RT-PCR
S5 W UL BORHEF T4 1 LA AR G A AR T o S PR
TR Y (R 2, 8T 1),

S F HBeAg FHE 2 BT 58 25 5 1) 1M 375 HhofR v 4 59) fR-
NA (% 1),HBeAg [HME: B #F R RRNA 785 T HBeAg Bk
BHF . I35, HBV DNA /K5 (>5.0 log copies/mL)i# £ BUJIF 4
B NS R RIS] IRNA, R, BEEN RNA K5
HBV DNA Fl HBcrAg 42 IFAHSE(& 1), AT cccDNA {E %
B B AR R R T SN RSP e, /2 HBV &l
A FERARIC I, KL Z R cocDNA AR A: F e TRIME , A
A8 R 3 5 cccDNA IE A5G ) HBV DNA F1 HBerAg
DA LK S0, T 1 188 SR UE B fRNA T cccDNA 1%
FAHIHED H R 5 HBV DNA/HBerAg 2 [AIFH 7R R-
NA 1 HBV DNA/HBcrAg #HK

fRNA {97 4 BT 68 A T4 S HOmaEia YT S s ful .
HTi7, HBV DNA J HBcrAg 7K -4 il FAE B0 2516 7 1T 0y &
FUR I, XK IR FE IR YT I SR B3 AT IRRNA gh3s
RO, 25 R 7R RRNA FEROK R E I IRYT RGBT
PETEAS TR L FRT S,

S ARG T —FP R A TN IRNA (Y Ry
oo BOTIRAURE T A MR, S AR BN 1 copies/S
wL(2.3 log copies/ mL, A] L1 5 HBV DNA #l HBeAg & Il — [A]
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