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Abstract

We performed a basic experiment for rapid, on-line, real-time measurement of HBsAg
by using a BIACORE biosensor, a chip-based sensor utilizing surface plasmon resonance
technology to quantify the recognition and interaction of biomolecules. We immobilized
anti-HBsAg antibody on a CM5 chip surface which was activated by N-hydroxysuccinimide
for amine coupling with HBsAg, and measured the mass increase from the coupling.
This study showed the potential of this biosensor-based method as a rapid,
multi-sample, on-line assay. Once properly validated, it can serve as a more powerful

method for HBsAg quantification.
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1000 RUS] ¥ 3He 1 ng/mn’ (0.1 SPR angle ¥3h)e] WS ofv|gch

BIACOREE ©]&% 7% Wgf 20 ngel TS 7FX 3 1003] oo #EHFHo] 7153}
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¥l anti-HBsAg antibody(polyclonal IgG from goat)t (F)S5AAtwWa o2 HE = Fugich,
Reference ligand+ anti-IFN- @ -2 antibody(polyclonal IgG from rabbit, Sigma)E o]£3}
Aot
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BIACORE ABAHUppsala, Sweden)2] BIACORE 3000 A]2# 2 o] &3 4%rc}t Ligandg& 1A
3A17]7] 9% AAM L& CM5 chipl 2 dextran 29 carboxyl 71 EDC/NHSe| 23] &
4 3}=o] ligand (antibody)® amine group® Ff Z &€t} Running buffer 1X PBS
(pH 74)& 30 w/min® §&£2o2 A&ss & FAC

- Preconcentration test: ligand®] 3133} F&2 F7A1717] 98l pH 4.0, 4.5, 5.0, 559 10
mM sodium acetateS ligand®} EIAA FUAFL=H, FHo nHY3 AL AAYs%h

- 3 Edeol &A43k Dextran 2| carboxyl 7|12 HBsAg ¥ 9| amine 718 FFZ2AFA 7]
7] 918t 0.2 M EDC(N-ethyl-N’-dimethylaminopropyl carbodiimide)®} 0.05 M NHS (N-
hydroxysuccinimide)& 108 F<¢ &elFo] ¥g4o] $& NHS ester2 #43 A AP

- Ligand 7% 3} Preconcentration test® %3] ZA Y pHe 10 mM sodium acetateci
ligand(anti-HBsAg antibody) 2 reference ligand(anti-IFN- « -2 antibody)E ZtZt HZF%
E 50 pg/meo] H=E A Fol BASE 4719 flow cellZ EAFAC o] o, 44
A ¥4 1, 38 flow cell (Fc 1, Fc 3)°l £ anti-IFN- « -2 antibody &, 2, 49 flow cell (Fc
2, Fc 4)9]l= anti-HBsAg antibodyE A 33A0. ML= nEEE 4 FFHAHEAZ
o2 ndx nAZ 23§ steric hindrance F3Fo] A=A == 1A ligand T 2
3=l HBsAg9] H & Aol7} A &AstA st

- E#3l(deactivation): Ligand®} Z&3x] & F A I FHS NHS activation site
ol HBsAg® amine7|®t FHAYTEHA FEF stx, BT /RZEE ligandE AA37] Y3
4 1 M ethanolamine€ 8% ¢ &2 F°] deactivation AlZ T}

Biorecognition®ll 2|3 HBsAg<] A #WS$

HBsAgE 1,370, 6855, 342.8, 1714, 87.6, 42.9, 214, 10.7 ug/mtE Ztz} A3t AL=E =
Asd A (Fc 1, Fc 2) 912, 548.2, 274.1, 137.1, 686, 34.3, 17.1, 4.3, 2.1, 1.06, 053 pg/mZ
Ztzh M5l 1EE nAHZ FH (Fc 3, Fc 4) 2 EFHFo A¥=HE HBsAgE RU
(resonance unit) #oZ FAHsAD. o o Z flow cell2FH ZFAE RU g
anti-HBsAg antibody7} 23 ¥ Fc 29 Fc 49| anti-IFN- -2 antibody”} Z% ¥ Fc 1,
Fc 3¢ RU < Ztzt Alsted £9° 24 bulk response ¥ non-specific binding #t& ull Al 8}
At =% 74 =AM sensorgrame ZH-E &F9-3H wkgo AYEE AF Gz
3lo] calibration curve® 24 & ¥ correlation coefficient ko] 0.95 ©]30 F3H& ©] £4
He] Ay P2 HASA. £F o] calibration curveZFE A9} 3 Alolo] Ho ZA
g=g 78 H" o] Ao & v &2 AP}AL
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Ligand 1A 3}
Ligand®] A 32 913 133} buffer(10 mM sodium acetate)®] 7 pHE anti-HBsAg
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antibody®] 7 ¢ pH 5.0, anti-IFN-« -2 antibody2] 7% pH 55°1A4 &2 =zt =
A3t £FL anti-HBsAg antibodyE AUWEZ nASAZ A$ 23042 RU (Fc 2), 1Y E
X3t A9 17635 RU (Fc 4) ©] At} Reference @# A2 ALLE anti-IFN- 2 -2 antibody
B¥AYEE 2657 RU (Fc )2 UEE Fc 394 13,027 RUZ Zzt A5 AY (Fig.
1). Anti-HBsAg antibody 4% 1nAstE AFS AU=e ndx9 3$ z+z 276, 21.12
ng/mm?e] o},
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Adxzel 1d: A3 3 Y2 ZF Hx9 HBsAgE T8 Fo] €L sensorgram2 Fig. 2
o] et & sensorgrame 2HE ZAEEES HAAF ¥ xZFo| HBsAg 5 E, y=o 2
s HBsAgE RU 9= Yvetdiddt (Fig. 3). ©] calibration curvedlA correlation
coefficient7} 0.95 o]4Fl A8 HY F7+& FAF A F A9 ZF 30 - 40 pe/me7HX
HBsAge] s=° Hl&Es] RUZ A8z o=z ¥sde 8 5 AU ot AFH$7E 205
ng/m o2 delx A+ ELISAC H|3 BiacoreS ©o]&3 EAye] 4 of FHAM AEY
AE 71 S gAstAoh =3 AP QoM 7|27 JLE ZH$ 0455, L= B¢
6.50 RU/pg/mt2 &9 AZFe] mA A polyclonal antibody F ZEE Fo] AEE Fof #]
3] oF 1469 g AFH S Ho FUoh

A= 9 FA-FH 2FHS9 & v

Fig. 39| calibration curvex= A¥ %<l Langmuir ¢¥d3 F3F AFE B9 FUAH. ol=2%
H HUZEEE RU @92 47 98 (RUma) Langmuir 34L& HEAZ F ol&
double-reciprocal plotting3dt™] 1% WA Aoz ®WMIAANZG o|2HE YHEH ;S T
RUmax &2 78 2% Adx FHolA 562 RU, Ex FoA 400 RUZ A4H AT (Fig.
4). ALE RUnmax & Z flow celldl nAstE Ao AFS T3 $A-IFd 294 $9
A 0 LS A 23 AYE € nEE A ZF AT @S AU

Low density: RUmax / low-density immobilized ligand mass (RU) = 56.2 / 2,304.2 = 0.024
High density: RUmax / high-density immobilized ligand mass (RU) = 400 / 17,6359 = 0.023
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Biacore ulol2AlAE o]&3td AEF HBsAgE AFEANSZ] 9 CM5 I S
anti-HBsAg polyclonal antibody2 # 2 %(2304.2 RU)?} E%(176359 RU)E A &}3k
T 43 vx9 HBsAgE 3 Fo Z =¥ sensorgram2 LUt Z} sensorgramS 2
58 ZiE HBsAge AFE Fsto A A2 We HBsAgd % ol o A%
HBsAge] A Alolo] A#ABAZE F3 A Langmuir @43 3 5243 o] FAS
el calibration curve® AUk &F 40 pg/me7bA AE BAZE FA = o] calibration
curveZ double-reciprocal plotting 3¢ RUmax &S 27 #3 H, @9 Ao 1A
Fx 2 2% HBsAge AFS 73 A7 AZTE HoA 0024, 2= FellA 002322
o FrALS 23E YER AT
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T 2001 AFFFUAY S4ATFMEALEY] “BHYAlA e wlo]2]A validation
A APE AT A7 AFH Yoz FHFHUCH ol FA=YUo, =T =AY
AEEE 7| =dTAE(ERC) ¥ 23 A7 ALY = ZA=HY,
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e | Time(s) | AbsRe | Baseline Re Id Fe [ Time(s)| AbsRe | Bascline Re I
4 | 3445 [203584 Yes 0 Base 4 | 3445 | 203584 Yes 0 Buse
4 | 13435 | 206209 Yes 262.5 EDC/NHS Activation 4 | 13835 | 20620.9 Yes 262.5 EDC/NHS Activation
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Fig. 1. The sensorgram of anti-HBsAg polyclonal antibody immobilization.
(a): low-density, (b): high-density immobilization. A: baseline, B: EDC/NHS activation, C: after activation, D:
ligand binding, E: after ligand binding, F: deactivation, G: after deactivation.
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Fig. 2. Time-course profiles of HBsAg and anti-HBsAg antibody interactions at various HBsAg
concentrations. (a): low-density sensor chip (Fc 2 - Fc 1), (b): high-density sensor chip (Fc 4 - Fc 3).
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