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Abstract: Severe hepatitis disease risk, mortality is high in the diagnosis of phenotypic showed the most late for hepatitis,
diagnosis and treatment has been late right now, therefore, can find a effective, sensitive, rapidly and accurately identify antigen
of second liver surface, the method of early diagnosis and treatment of hepatitis b virus infection has very important significance.
In this article, we use mouse IgG Fc fragment nucleic acid beacon as the detection molecules to detecte HBsAg, The 5 'end of the
ligand binds a double-stranded beacon sequence as detection molecules, which has specific binding capacity for mouse IgG Fc
fragment. A carboxyl group of agarose beads was used as a carrier of combining with hepatitis B goat anti-human polyclonal
antibody as a capture molecule to catch hepatitis B virus surface antigen in the liquid to be detected, then combining with mouse
anti-human IgG immunoglobulin for HBsAg and nucleic acid beacon to form beads-Polyclonal Antibody-antigen-monoclonal
antibody-beacon complexes. Hepatitis B surface antigen quantitative detection technology was achieved by using Real
Time-PCR to detect nucleic acid beacon. We termed the detection technology as Immune-PCR detection technology, which is a
fast, stable, accurate and sensitive technology for hepatitis B surface antigen detection, In clinic for the early diagnosis and
treatment of hepatitis b virus (HBV) infection has very important significance.
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I REER PR, 245G /N RPUABsAg 1 oG BREE A RIZ IR (B AR AL 5L, T iRk -2 Pi-Hi S-S di-Tic
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T 4 9% 75 R 0P (HBsAg) AZHBV UL 1Y 3 Ehr
A, R R 7 B BB A S AR T 4y, R HBV I e
B B IS 2 FR AR, 2 2 5 S W A EE AR b
[1, 2] ERENTRIRIE GRS, FET- R @B 2 Wik dEdn -
HEZ Ty, BRI E, K, FHERRE SR AR R
KM HIE R, MRS WETT B, (3T, B —FhEE R
R RAR. PR AERR R 2T R PR B, S L
9 B TG T2 W AR T B R R .

BREEC S e (ELISA) WU e 0oy @A M pt S5 5 o
B 7715, Ocama PEE[4], KiKE[5], RRPHBSE [6]FIH it
J7 VR MIHBV A & 2 (A IR, (HI e 45 SRANEEAR, [k
BA 5 BEAZ RS PRI S PCROR A I HBsAg o

MR EAREC I R AR R 57 s i — Bl A 2O hr
TCPRET [ RUE A% HF R T 41 5 — A O AR S 1 3 43 T %
T 3 A A1) % T B I) 5 2 7 A% BRI T R P S Al A7 A HE 1
— T ARSI A, L RE B RS LA R e T LR
BlE S B, BORIhEE, &—M% T, &,
BE ) PEsR . REBUE m BRI . (7, 8] A SR IR
(B AR T A S ME R B /N R T gG A B BR R 1 10 Fe
B, BT ZIRAS br e DUBE , AN 520 FC JE AR 2§ (Fe Jr BO
HI4E4A, RGBS AZ RS br 45 & S S B PCRAS I 43 Ak
SERAR BB FNE SHOK, AR 2 A

ARSI 5 FEIE G 2 VAR AL, AR s AE TR I B 1)
A —PU6 N IBEAR 90, AN — 90 R M A% R
fEArACEE S —PUE R E &9, il SE E SEPCRAG I K
SE Ko

2. MRk Ik
2. 1. &, #H

Rotoe—Gene3000 5 B 3% ¢ 5 & PCR 1Y : 3
Rotor-GeneA @ BI0-RAD4: H B)BEAR {3 ; DYY-127 FEIKAX;
B TAE G E N /AR AR B2AEY %2 44
o E AR S A PR A R 16BURE &0l T E
K NAERACGR B R AR R R TREE
RAaw; HWEEAE: HiEEMTREAGRAR,; LFFlE
PN Z wE SR 2mg/ml; ZHFERTPUE Smg/mls 2/
MPTA-1gG 2mg/ml; ZAFEPTR —H10. 2mg/ml; LTYFTF
RFMPURELTSAR A & LR A SRR AR A A
JRPIA. BZIEW: FIiEAEH BSA) . gAY THEE
AT BBREFECEE (HFcH BAZME MBS br

0O MERIEB R AL (o rp B H R & B 22 B2t T B
EMIR o TR D .

2.2. LT

2.2. 1. FHARBAHIHE

(1) FRIEBREEREER (10 1] 2

AP AHEE, LA A 2 ORI SOk 2 5 AE
SRR R e o T b, G SRR, DO ARASE IR A
B W L S A0 T P BN ] BB FOE I B M B R B - (9]
AR 2 B s, DI A e 9 IR, A
HEEREER R 07 A AR E AE M. [10]

(2) flife AR 1 2

PRI Tl R L IR AR A, AR RE 1005 K E N
0. 02mg/m1 i) ZRFILFEHINZ TEREY LA, STCHER 1h, il &
FAETEPE I P8 . R PURTUARIRE R S,
FERATIN T 1 G5 AR EARIC A AR 20

2.2.2. RETIIRUERIZ RS ARACE: S -PCRYTHBsAg ¥
ol
(1) il EARHE 2%

Bkl e SR S B IR MR ER 443, 200ul /4> F-1. Sml B§
D, H o B A WA REER, R BdEs A
1000ul 7xPBS (PH 7.4) PREEHEER, FIX3min, PEH3IK,
= AR REERFE R B 5 — A TR L Sml L, FE L
W NI L0 FEERRREI10° ~10° Z R B S b
T 20ul 3R 5 43531 91000pg, 100pg, 10pg, 1pg, 37 CIEHEIR
RN 1h; 322 FiE, IAN1000ul ZXPBS(PH 7. 4) Peidtii Bk,
FFR3min, PR3, FH = IRABHEREL RS — AT
L 5ml B0, 312 BiE; IMAFRE 1000654 % N 1mg/ml
1IN RPN TG s FEPTARBO0uL, 37 CHEIR IR = M
lh; F 2% B, MA1000ul 7xPBS (PH 7.4) Peishidk,
W3min, Yeik3Ik, BB = RAEREERFEFE R 5 — A T8, 5ml
BT, 3R G IMAFREL00045 1/ R BT A TgGH 7
BRI RR (S FRIERE100ul, 37 CIEIEYRY RV 1h; F2:
i, FH1000ull. 5% tween & ¥% 3min, WBE¥5IR, H
1000ul ZxPBSHEE— IR, FF1000ul DEPCAL 7K Pk 11X 5
HIN100ulDEPCZE /K95 °C Hn#bmin, 12000prmEsLa5min, YL
£ &, Real Time—PCRAGIN.

(2) KEFRAE FRICHE %o —PCRAFHB s Ag ) 25 & A6 il

5 MR BB e LBk, BE200ul, TESEHIMAL
JFREPUFEARHE S, SE AR LRI PUE, 5
EIMNIKAE B xS B, FLe 0 B 5 A Ao v vl 2 20 R AH
]
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2. 2.3. BLISAJ7¥:XtHBsAgHIA M

K UL e oM IR S e W PSS (ELISA) A
Ho FEAMPIA BT R E R IR (HBsAg) Hk
AR FITAELERFRAR A, AN ST 26 95 8 3R T TR
(HBsAg) M Sh5mg/ml AAFMFEA 10O, PN 5 —Fk
HRPFRICHI LR B 2 B R T PU R (HBsAg) Hifk (il
FRPUAD) 100ul, £d37°CHE 1h, H IxPBST ek, 25
REEGI S, FERFLAR A 2 T T R B A B AR - g
FRPUAII IO E A IEYIARB, JKYLEHRPHELL R, 7
AT, IING0ul &bk COMBRIR) , fEZILAE
T, BT, TEREFRC_EA90nmAb Il 72 W 6B (0D
), WO (ODME) SAFIFEM o Z AU 499 8 3R H PL
JR (HBsAg) HIKFEIEMIC. MARUHEMINZE, nI LA
FEARR IR s R PR (HBsAg) MIIRE .

3. &R
3. L R E TR RE Rk B (S AR AT 5 - PCRY HBs Ag HI Rl

DR 3 B R H R ER N AR, B0 9 10O R 5 BE Ve A
0. 02mg/m1 {1 Z AT I 2E BTN 2 TR, K410 -10° 654
R BRI 1000pg, 100pg, 10pg, 1pg R EPLE, 1
ANFAMEST IRAIIAMA R 25 A, FH/NBR T gGRIF A% R 15 P iic 3
HEATREI, G ARERR6ul. &L, E2w LAE I
10°-10°() 7€ B Ik ) HBsAg HL AT 2k PESC 25, AT LAAG I L 43 )
EHE,

DLFR I8 B IR WH R ER AR, B9 L0015 7 B v B A
0. 02mg/ml {1 Z P I ESTN Z PR, A 2Rt
JRIIFRFRE I, LA/ BR T gGIIF e A% BR A5 Fn L J2E N DNARSEAR ,
7E [F)BE 1 [ B2 2% 1 T 150 B 16 L 51 5 K 0 107435 74 B 1
HBsAgH¥ i 5mg/m1 Fll 2, FF K TH BUR AR K, BN 1000
FiREAF /N BRPTN TG E 5 BE TR AN DL/ R TgGHIFc X IR 15
PRECHE, SZE e &-PCREGIN, CIGIUERE TR A F e P .
W3 HI LG BIHBsAgkG I 45 R B E R . Fit&5 1K,
164K IR A K MR C LA SDAE AN /20, 05, R34 3% .

F1 AFIHREHBsAg X R HICTIE .

HBsAgIR & 1pg 10pg 100pg 1000pg  water
CT 18 27.78 21.26 17.78 12. 80 36. 27
0.7
0.4
0.3
0.2
0.1
—s 1 15 20 25 30 38 40

Cycle

B HBsAgh I (1) 52 & i 28 .

B 1 % % PCR A% Wl HBsAg 1 52 & #h 28« $1 J5 3K B 2 5 A
(a) :1000pg (b) : 100pg (c) : 10pg (d) : 1pg4E TR SLiF & BE-PCRAS I
CU A B 5 PR R 5 119 B AR g 38

Cycling & FAM (Page 1):
R=0.00000
R"2=0.00000
M=-2.670
B=4£.460

.| Efficiency=0.87

10707

10°06

Concentration

B2 HBsAgHGHIN (KRR HE 26 o

10705

BI2AT TIHBs Ag BIRRAE I £k . BEAMKRAPUIREL, PARFRAE SCIN € #-PCR
HICts A 2%

0.5

B
B3 RERR Y EPCR XtHBsAg K B A AR o

W E R 7RA. G ER S B PCR X HBsAg 1 5 2 A6 1) 5 &
Hi2E, B, S EPCRYUTHBsAg ) & & kG154 45 BRI Fe it 74,
R AR BR A bR RS ff O™ 35 B B 946 2 N 10pg AR ASL I 1) 2 T
KPR, HPABAONCHE, SRFHEEGTH.

3. 2. BEER S S ELISA S ¥ ST HBsAg F A& Ml

ZIFR R M0, 02mg/ml 6 MK IR LOfE b EEF
BENPBEME, 1AM T%BSABH RIS X IR, 34T B Sl
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Rung3fEs, Eepxw, FHE. BHPESDIEH K T0. 05,

S N ASHIN ) 45 SR 2R 2 N B4 T, A MESDAE I K 0. 05,
R ENTE

MAANEZE, BPIHESDE/NT0.05, HEE.
IR HURO. 02mg/ml 64 100f5FERE ANBAYE, 14
1%BSAAIAE, 1AMA 2225 1 06} BR 3T Bl B e 22 V2 A6 ) ) 45
F2 HBsAghrEAS I IELTSAI & 18 -

HBsAg 10 100 1000 10000 100000 1000000 1%BSA X

1.083 0.973 0. 880 0.726 0.613 0.551 0.196 0.102

1. 090 0.955 0. 892 0.730 0. 600 0. 520 0.125 0. 099
ERESAEIN 0. 801 PR 22 0. 204
[ERESSEIT 0.131 PRt 22 0. 045

L
“®...
‘o
i

B4 10R5 5 B br i il IELTSAKE I o

2R AT, B AABR AN FIR B HI6ANEE, AR AR IEME, 15 2R PE m 5 FE U y=—0. 1138x+1. 1996 [A]
IHAE R =0. 99111, ELISAXT 10f5FRE FIAS R FE BT IR BRI FE A FF SR K R .

%3 MBsAgHiBk 100fELTSAMEH Z I EH .

HBsAg 100 100 100 100 100 100 1%BSA K

0. 892 0. 901 0.891 0.989 0. 996 0.953 0. 200 0.103
[KERES SR 0.942 A 4 25 4 0. 152
bRt 22 0. 0571 P 7 22 0. 0686

&5 ELISAXIHBsAg ) HE & I 5E .
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y =-0.0679x + 0.7681
R? = 0.6455

¢ ELSAEENZE
—— 214 (ELISAZ & T 5E)

10

El6 ELISAXTHBsAgIH = HIIE .

LnER 3FN S B s M A AR A A R R 2 1, ARl
ODAH , H % 100 f5 i HBsAg - A5 I ¥4 1) W ' AE 1) SDAE. R
0. 0571 KF0. 05, FLFRBHAHFEIVRE FIHBsAg 2 45 R A7 1E
—ERIZE T E6FTR, ALK NSRS, ARER AT
Al 15 HEMERNE TR y=-0. 0679x+0. 7681[7]H &
R =0. 6455, LRI ELE RALAE — 2 £

4. 71
4. 1. BB BEELISARIAR R S

1) G256 2 A CARE BN I IR S BE A 36 1 £ 5
FoAR, R BT LR R R B R E
PELL RGN RR e AT, ISR EE N — g, H
XTI A 15 ey o B iR IR TE SE B0 R, s g
MR RWIRZ, JCHZHATF THELISAN E K« HBsAg
(R 5 = R GG B ) 1) 8, X SELISATUE ) “ KX ”
BHRR, fhFeut-of (EAFIRED “IKIX” K4 R m] 5
PEIE R, FHME R T A, B AR . [11]

2) BAHN, WIiAE I 00vE (sandwich ELISA) #E4& M
PR BB AE APk 2 18], FHorp— Aot [ e +
AR b, BRSNS A, ik
A FEgARIC G B E PR E; i bR, BB TR
0 ARSI & BRI o I P R P A 0 20N CaiE B
AT e 2 L N B R (R AP 45 B AT o BREERR
W B A 00 PR 1 34 2 v R A e — 1, PURE A S alifh
{HF B SR PR — @ A P CL B PR & & 8007
[12]

4. 2. PCRAS I FOIAL B k5

1848 IPCR A2 R FH B Bl I FL VK A 7=, LU
Sy PVEBA T, S2if @ BEPCRESRIR & T Hr 5 A R fi:,
EAE AP EAE, ML, H# A G PCRAMY
SE4 T PCRIF) R A 5 FEL TSAFR R Sk, 17 BT DA %
PCR-ELISAYE W RE B LA LR M, [11]

4. 3. BRIRAE PR ECEAG U HIAE A

A SLIG S F — B R AZ R 15 b e S E AR ET, F
WEF SR IPUE R T DU CZ B NRPTA R TgGhiiA)
fFc Fr BN, PCRY 16 5 Fc B BERR 5 MR 45 & (13X B A% 1R
fEFRELIE S T, YU SAEPCR YA TS, SR W5
L RIFRFRMPUR R G, IR IR (E AR
Feog s BAMAARR BB IAE 5617 AR, BORIhRE,
FYE R ARG I 27

N T UE B AR S 56 TR FRD G 2 PORAG WU 432 A f w7 1k
FSZI BRI, S B6 0 I BR 7 V3T 1 R T AR SR AIE
At

1) 7 REUE 5T, JEITHBsAg IR RS B AT W B

JZEEL TSAKE I AN AZ FR A s e 3~ PCRAGE I ) 6 Eb T LA
F A% R A5 b G - PCRAG I AH A% BR A5 v fic 32 S
I} 5 BPCRAGIN B8 JA, MK 28 1y 2 20 1 mT
DL H 2 il 7 v R 5 B i o RN AR A A i 2
SN E BT 20 TR i 3 i POR$i B 40 Al oe
FERE R KAZ S, TELISAS B (K140 % B %€ 5
SEWERCK, EHEHR EAHIEE. ATKPCR
ol sE B E10°~10°, WHELISAKIZE10° ~10°
P I T8 B A R 15 e T 22 S I s B A 0 1) SR AP v
T3 368 1) g E S AU
2) EE S M7, SEEG 45 R B SDIE M0, 0571KF0. 05
2 WA [R) 7R 2 A HBs Ag K G vE I i B 2 5%
TMPCRZE S HCt{E SDAEAS /0. 05 WG iy £ A
A, R TiZ TR R e I E R AR .
3) Yl At S 4 A B A, AR R A — e AR
E b BRI N RS, 75 RS B IR MR BR 45 5 /1
RPN TG B 7 FE LA (1 F ¢ B A% BR A5 b iC 3 2
RN 1000ul & 1%BSAR) AW, 37°CHEf#I1h, |
DA 5 Bt P ARG R T 5 S 1k s sDNA KR B, 486 3
N RE, R TIERE
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4) Yk /D PCRYG Y AL BE, ARV B A X R 2= A
g, [13]
A6 N FH 3 TR S b e 3 O RE BRI 0 o EPCRE
A, JFE. POE. BB REL R MR ) 2 BT 4%
JREERMEPUR . AN NIZIRE FrEC S WL ER 79% —PCRJT
AR BIRREE . (14, 151872 W [16] 8524,
(17, 18] Zh s [19, 20] RV IR EE 2 5 1H . [21]

5. &8

AL AR IE B R WEREER N 2y B3R, TR S A AT
FEMI PR BT RE P R N A T LR -2 B PR - -
MEASRE S Je OVERR R 45 S Real Time—PCRAG M 7
K, BINKEIE] T E LI RE PR EA (HBsAg) , I
WA SELISA T A% LU A3 4518 : ELISARE I 2 BT 3R T Pt
JER PR 5 A 10°~1 07177 A% R {5 B TiC 22 S R 52 BEPCR ) 2 B3k
FE10°~10°,  FAG I R 50 i 1l i Bk S e A . ELTSA
G I 58 SRS E AR ) 5 — AN LR BT AR T OB I T TR
FoNER2A LA EPUIRBE R A, T HEEWAR, &
B A 2 BARELTSARE I 45 AR AE 5 iz, He B2 IR
PR T4 B 7 B, U E A oG it . IR
{5 PRICIE G 2 -PCRAS I 7775 B AL FELISATT v, AR 55
T ARG IS P, 454Real time-PCRAGZI
HARBEABER R, B, EERME, REEENR A,
H R L B0 5 AL 0% 7 (8 1R R BI3E T HARIE T 71
RS R, fE 2R RIS W AR T R T 20

BoA

A HEZR BRI 4 (9581360333, 81360333,
81360333) HISZ A p—58 00 o AE 3 BRGH H 7R & = 2
Fb 2 B SL G = o T A PR A — AR T & A ZE K2
FIPNAB &SR

23 3CHR

[1] LiuCJ, Liou JM, Chen DS, Chen PJ (2005) Natural course
and treatment of dual hepatitis B virus and hepatitis
C virus infections. J Formos Med Assoc 104: 783-791.

[2] Verheyen J, Neumann-Fraune M, Berg T, Kaiser R,
Obermeier M (2012) The detection of HBsAg mutants
expressed in vitro using two different quantitative
HBsAg assays. J Clin Virol 54: 279-281.

(3] L BF %R HAE T ¢ [M] R A R RE 5 HOR AL
1998:56-58.

[4] Ocama P, Opio CK, Lee WM (2005) Hepatitis B virus
infection: current status. Am J Med 118: 1413.

[56] YU Qiang PW-m, ZHANG Han, XI Qi-hui.Department of
Infectious (2012) The clinical significance of the

quantitative detection of HBsAg and HBeAg in acute and
chronic hepatitis B. Modern Preventive Medicine.

[6] OU Yang-ying LW, CHEN Yu-han, et al (2011) Comparing
the efficacy of monotherapy versus
therapy of nucleos (t) ide analogues for decompensated
HBV liver cirrhosis. Beijing Medical Journal.

combination

[7] 7ZHANG Wei-Hua, WANG Xiao—-Qing, LIAO Shi-Qi, WANG Li, MA
Jin, TIAN Cai-Ping,MA Jun Oligonucleotide Ligands
Specific for the Fc Fragment of IgG Mediat ed
Real-Time Quantitative Immuno—PCR [J]; Letters in
Biotechnology; 2012-02.

[8] Liao S, Liu Y, Zeng J, Li X, Shao N, Mao A, Wang L,
Ma J, Cen H, Wang Y, Zhang X, Zhang R, Wei Z, Wang X.
Aptamer—Based
Molecules via RT-PCR Signal Amplification. Bioconjug
Chem. (2010) Dec 15; 21(12): 2183-9.

[9] Z=15. Melphal anBg M AmER 1 H) & &t Re i 70 [D]. B 2
DT R, 2012.

[10] BER4AE; BN 7R 2588 B0AE ; H 2810 50 00 il v Al ek 1)
L] &R ; 201142013,

Sensitive Detection of Target

[11] Xu Ruihuan , jian—xia Chen, Three different methods to
detect the diagnosis performance comparison of
hepatitis b virus international journal of laboratory
medicine (2016) May Vol. 37, No. 10.

[12] Wang Haoyu, ledong, yong-li Yang. Polymerase chain
reaction (PCR) in combination with enzyme-linked
immunosorbent assay to detect mycoplasma pneumoniae
infection in clinical research [A]. Chinese journal
of traditional Chinese medicine, {2015) album:
grassroots medical institutions from personnel of
course of science and technology thesis writing

training conference proceedings [C]. (2016).

[13] Menon JU, JadejaP, Tambe P, VuK, YuanB, et al. (2013)
Nanomaterials for photo-based diagnostic and
therapeutic applications. Theranostics 3: 152-166.

[14] Dinesh B, Peter M.
recovery and real time quantitative PCR (RT iq —
PCR) for sensitive quantification of aflatoxin B( 1)
[J]. Journal of Microbiological Methods, (2011)
86( 2): 188—194.

Immuno magnetic bead — based

[15] X Y Meng ,Y S Li, Y Zhou, et al. Real-time immune-PCR
for ultrasensitive detection of pyrene and other

homologous PAHs [J] . Biosensors and Bioelectronics
70 (2015) 42-47.

and Roth B. 2012.
viruses in cell

[16] Gregersen J.P. Inactivation of
stable facilities by
peracetic acid fogging. Biologicals. Mar 15.

culture

[17] He X, McMahon S, McKeon TA et al (2010) Development
of a novel immuno-PCR assay for detection of ricin in
ground beef, liquid chicken egg, and milk. J Food Prot
73: 695 - 700.



291 Bt E 55 BURELER S AOIR (S ARBCHE %% PCR 6l HBsAg

[18] College of Fujian Agriclture and Forestry [20] D. Bu, H. S. Zhuang, X. C. Zhou and G. X. Yang, Biotin -

University, Fuzhou 350002, Fujian, China) ; Common streptavidin enzyme-linked immunosorbent assay for
Heavy Metal Pollution in Food and Analysis detecting Tetrabromobisphenol A in electronic waste,
Technologies [J]; Quality and Technical Supervision Talanta, (2014) 120, 40 - 46.

Research; 2010-06.
[21] University,Dalian 116023, China) ;Establishment of

[19] Ding Y Z, Liu Y S, Zhou J H, et al. A highly sensitive monoclonal antibody mediated indirect ELISA for
detection for foot—and—mouth disease virus by gold detection of Shewanella smarisflavi [J];Journal of
nanopariticle improved immuno — PCR [J] . Virology Dalian Ocean University; 2010-06.

Journal, (2011) 8: 148—152.



