FZYEFEASA A 158 A 25
Korean J. Biotechnol. Bioeng.
Vol. 15, No. 2, 214-218(2000)

o i =]
HAJZOIEJHI™S 0|28 BHZIF XTE kit JH&
e NaeHe2-of 8
olsicstn MEZst), 'Sdtistn $sia), *Mristm ofnicyst Msisna
(B 1 2000. 3. 17, AXSQl : 2000. 4. 25)

Develoment of Diagnostic kit for Hepatitis B Surface Antigen using
Immunochromatographic Assay Method

Hyeong-Soon Shint, Kwang-Soon Shin', Hong-Keun Chung?® and Tae-Ryeon Heo
Dept. of Biological Engineering, Inha University, Inchon 402-751
'Dept. of Veterinary Medicine, Chungnam National University, Daejon 305-764
“Dept. of Biochemistry, College of Medicine, Seoul National University, Seoul 110-744, Korea
(Received : 2000. 3. 17., Accepted : 2000. 4. 25.)

A hepatitis B Surface Antigen(HBsAg)-screening kit using immunochromatographic assay(ICA) method was developed by
employing two kinds of antibodies. One is mouse monoclonal anti-HBs for tracer antibody and the other is goat polyclonal
anti-HBs for capture antibody. This capture antibody was immobilized on the surface of nitrocellulose(NC) membrane and the
serum sample was added to the sample well, the conjugates
deposited in a dry state on the surface of glass fiber filter were reconstituted and then combined with HBsAg in serum. In
5 min after adding, the assay result was visible through the window, that is, the complexes composed of HBsAg and the
conjugates appeared as maroon line on the lower part of the NC membrane. The detection limit of the ICA kit was 2 ng/mi

tracer antibody was conjugated with gold particles. When

when being tested with the reference HBsAg.
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A A% 7](epitope) 5 3+ FUZAA 7] 3t anti- HBs A
€ matrixo] 1GA7]1 HBsAgE W-EAI7 & oA O &
LAAR71E A23l= Ao horse radish peroxidase (HRP)E
AE8A7) conjugates WHSA|Z)|L LA E 7)s] HBsAgES &
A3ks Aolch WAMH 4578 (radioimmunoassay)> €] %
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7149 oAtk 1% § dAE WYaEuEINAY
of §&3tAAM LS AFst o= Helicobacter pylori
AP, AHAL12), 71E5NM rotavirus ATH13), -7
2} progesteron Z7%(14), Dengue virus ZITH15) T S8
< T % 288 A7 FAVE H3 ok ICAY = A
A & Eolsle o]l HAUA ARE BAREA 9}
A3t nitrocellulose(NC)=He] w2 L E3le] o] F3l:
F "ol 135 e EIYA S dFse dAnE A
TozN U4 - 2L Sotez HEd= Aotk o] Hhy
& Aot HF Fo 2] Ha glo] @A ABRE
2 e "olmgH $Eo] Jhe3lEE AEIIE obd AL
2x g4A A8 4= Jdn =7 714 flo] AEE S e
A AINE countert} reader & J|AE Ao} d=
o] W ETE g SUoE AT £ Qrh ukgA
T oE PEE Ho ggs] gt Al8S AAREA] 58]
HEo| 7hsait). ol FHo= Qlate o] ICA W
A AR oluEile) Saaot Al dE A, FEA,
g FA FAA o) &3r1e] 53 Hesict

£ AT olr] FrEH ¢E HBsAgd tigh ©AXE
T anti-HBs A5 &8sl 7 YAE o)&de Hwdaz
w20y kitg Aok
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H30-1-6 hybridoma cell& Balbjc w9~ &+ uja] o 107
e FARstd o 25d & EFE AFHSFAT o700
Fe] 50% F3 FAIEHE(NH).SO0,, Sigma, mF) §
7¥8te] 4CoA 1 AjZF ARAIZ] 3 10,000Xg= 30 E3F
A B3] A HES phosphate-buffered saline(PBS) 0.2 =4
gtk FaQd i ¥ o] AFSLEY(binding buffer,
Pierce, w|=)3} 430] protein A-Sepharose columno)] 7}8}al 5
vlgke] AfRAFAoz AT F elution 45N(Pierce, W]
B 7Fete BEgo] vye e AAY FAE £k

de o off 1

CHAET S S SEAE AW

SAETEA ] SAA AAL v=e] NovexAlolA 7
g kit2 syt GHEFIH(H31-1-6) 2 pgS 1X 229
ZdpEH 3-10) 10 mld) FA3 F kel IEF (isoelectric
focusing) sample buffer (pH 3-10)8 H7}3t¥ ok IEF gel(pH
3100 FH1E GAEZTIA AR 20 UE loadingdt F 1X
=TEFAPH 3-10)9F 1X ¥SEFAEH 3-108 -1 100
VoA 1 A7 5k AAAZTE ThA] 200 VOl 1 AJ7E, 500
VoA 30 ®3r A&ste AMNAIZ) T IEF gelS 1 A(100
mM sulphosalicylic acid, 700 mM TCA) <4 3087t A H
. AHH gel€ Coomassie blue HAHH(0.1% Coomassie
brilliant blue R-250, 45% methanol, 10% glacial acetic acid).0.=
1077 G438 & e@28al(10% methanol, 10% glacial acetic
acid)©. 2 @3} Imagemaster VDS(Fuji filmAl, &)= &
BT

2 axie] Mz
F YA HAWCLE To8oz 89471 BEe A8

3kl AZIHTHIT). & 200 mlY] FHFE BY & 1% T+
AAGEFRS 247+ 7, 3, 1 2 05 m¥ ISl wukslEA
4% HAuCl, £9€ 0.5 ml A 7}3te] 3087 w¥kstn vhA
oA WZEA. w3k Zhzke] W8-S spectrophoto-
meter(Shimazu Model UV-265, Y&E)E A3t 500~600
nm 37| A] scanningd}F 1 AAAWE ARKO R {ixte] A
718 13k

= YA} g9 conjugate HZE

FHE F 945 d4A 2717} 40 nm fi9je] A& AR
Atk o] 7 YA dgAS AF EF3 025M K.COs
fdo2 pHE L& 30 & ojto] x| Fabo o831
o $AFAE gAE A2 1, 2,3, 4,5, 6,7, 8 pymle]
FEE AUsla 10 87 w6k o2 10% NaCl £928 3
F5X 1% HA #FUlsled $3e] HA ¥ =& A4S
F AT F Y4A A=) FAE ¥ 10 B3 avg
5, 10% 283 <F"l(bovine serum albumin, BSA) £&H-&
ARt HZERrt 3% HA Hrhe & 2 3wk
©]% 1% polyeyhylene glycol(PEG) 20,0008 FHZ%% 03%
HA A7 & 10 #£37F wykgith 11,000Xgo A 1 A7
AR, AHA(5% BSA, 0.1% PEG, 50mM Tris, pH
8.0 22 23 AAI I conjugate buffer(5% BSA, 0.1%
PEG, 50mM Tris, pH 8.0)9] @etaled A}-3tach
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Assay stripe| =

Pore size 0.8 pme] NC®KSchleicher & SchuellAl, £ <)o)
Bioject dispenser(BIODOTA}L, w]3)E Al&3te] 1 mg/mle)
goat anti-HBs(Jackson LabAl, w]=) £948 BAlsle] M
(test line)& =1 37T GF27|dA -2 ¢ FAANA &
A€ o] TAHAZAT thZRA(control line)ol& goat anti-
mouse IgG(Jackson LabAl, ®]ZH)E ARSI
Conjugate S ¢ =g F glass fiber filter(Whatman, =)
of FHAFIL 37T oven oA A3t Hzsle AME-3IATh
Backing plate(3M, 1]=)oll 32 E NCH, conjugate pad 2
ol 9} $&o F<&ofx|(Whatman, =YU)Z lamination module
(BIODOTAL, m|=)E Ab&3te ol HT7|E A3}
o 0.6 mme] Z02 A3} assay stripg A|Z3IQTh

HISARAIZI ZH

IHWE L&Y JAHE]ao|A Behringer Manheim
AHEY)Y] Enzygnost HBsAgZ &4 && dAow A=
YHL £ A9 2e oz A= assay stripg v
2} stripel] ZAl Z81% cassette housing(6x58 mm)ol] 2o kit
28-S 843 kite] sample wello] &3 160 WS 7}t
W2 5o PNl FASA Uehte LS YA

AEstiel A4y

E£9] Paul-Urlhich InstituteZ 58 T3 HBsAg EF&
1S 0.01% BSAY} 39 PBSE 28] A& 3| M3l Z}zte]
Fx8Z 160 WA assay stripd] 713t FHoz AAHEE=
Hujsladu)4-o] HBsAg 555 7% 37| (detection limit)E 2
g3t
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HBsAgol 3t BAIEFEAQ H31-1-69) pIghe 7.3 ©]
AT gel Ao JERE bande 3749AM 674744 BEEHUCH
(Figure 1). o]213 @A A7t AolA wEold o) &
Wl FAF glycosylation A F 2 Fxo] Apolo] 23t
Ae dder AZdd. olAL Mimuras(18)°] Hug
Wez 2o ARdd )52 A7 AR F AEA
44 (modification) ¥ #7t ole}l AXUeJME F20] o
oju} t}ekgt bandEo] A2tk Bt th

= A9 H=

T geHo g A2 YA Ve HrHE FELH
%ol Gul|Blch. Table 19 FAIE ule} Zo] 0.5 mlRg
7 miZbR] FEF Bl g FIHAA ARE & XS 2
71E AAEHF o2 gletgE o 20~150nme] TFk 2
719 FYA7E AAEA M (Figure 2), 500nmof|A] 600nm7}
A FF=E scamning P& o HWFFEE 555~515nm
EXE HYcKFigure 3). ©]#313 Aste Frens(17)7} B g
Adele ta zolg Hole AIQH T gYyoez
FUA AxAlY 2= B a8t Az Fo AoldA dAfd
g9 zojo 23 Aez Tyl oz FlE o]
39 Fe fAp), #§dgo] FHoew & YAt Mtk
Horisberger9} Rosset(19)2 g3 o] & ascorbic acidE A
3a 5 nm Zvle] ZAL JRE wEo] WA $&
371= slHTh
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Figure 1. Isoelectric focusing of monoclonal antibody H31-1-6.
Prepared sample was loaded and separated on pH 3-10 IEF gel.
The lane was loaded with 2 pg of H31-1-6. pl of each band

was indicated by arrow head.

Table 1. The effect of of sodium citrate concentration on the size of
gold particles (reaction volume : 200 ml).

Amount of 1% . Wave lepgth
. . Diameter for Maxium
sodium citrate Color
, (nm) Absorbance
sol’'n
(nm)
7 ml 20 515 Red
3 ml 40 525 Red
1 mi 80 540 Dark Red
0.5 ml 150 555 Violet

Korean J. Biotechnol. Bioeng., Vol. 15, No. 2

Figure 2. Scanning electron micrograph of gold particles.
A : 40 nm(X 50,000) B : 80 nm(X 50,000)

e

Wavelength(nm)

Figure 3. Spectrophotometric absorption spectrum of gold particles
with different sizes.

2 2xie} skx|e| conjugate H|Z=

Z AR GAETLAE AFAA conjugateE AT o
pH 2 Aol =7} ol$ F831TH20). whebM pH 4~89)
WeololA 3AE 5 pymle T2 HrEle #HA pHE F
o2 23} Figure 40 yehd uiel Zo] pH 894 7H8 w&
EFRES VT AFEE 1% NaClNE $45A o}
43 HE conjugated] sol FAFAOH pH 59 H9E
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Figure 4. The effect of pH and antibody concentration on flocculation
curve for H31-1-6. Different amount of IgG was respectively added
to 1 ml of suspensions of gold particles. After binding equilibrium
(about 20 min.), flocculation of particles was induced by adding 1%
NaCl(final concentration) and absorbance was measured at 580nm.

5ol 3ol Yo} sol PAo) Ansigict o)zg A3}
+ H31-1-6 A9 pI7} 7390 ¥ m#s] £ o) conjugate
FAE A% HA pHe AFPHe A9 plok A e
Aog RzHEAth Geoghegan(20)e] Aol <J3hd plhch
pHE Fo W3HE o F YA} 1G] Aol #Hasy
E2 pl T 2t 1562 A9 pH 8 o]ide] &otel pHolM 2
&S Eole 2945 dAUth 3 NodeRle 471 F ¢
Ao AfE wf ThiEe) plg vsle] pl 239 pHellA 7}
2 £ Z9E g3 Juk B 447 NordeR))e] B9}
A2k AHAZ A9 FFo] wet BE plEd 05YE &
pHAlA ¥REAJFE 2] £ Aoz dodc
ES pH 8904 FAFEE 1 pgml~10 pgmiztA] Fo|dx 4
BEHE W 4 pgmle] FA TN NaClE HEFE 1%
A 7HAE o= S3=HA dn 2 FREE AR5 7}
& AHE conjugater} AZF AL 1gGel Fo] B £E A%
&2 HolAAgt FFozE 0] Hel AP Ao Huy
AoLH20) & AFoMe 8 pgml o)X= J2 pHela &
Hel% conjugate7} 2 FAER] Qgith weld FAEEE 4~
5 pgmle] F=7} 71 A8 o2 BYEN conjugaed] F
BEEE st HAHEQ 4 pgml 2od thh Be 45
ue~S pgmle] FAFTE ARSSh= Ao] ulghd Aok

USLAZe| 2

Azd WHo= A|zH assay stripS cassette housingo]
3ol g4 AA 160 E kite] sample wello])
o2 state] HAE, FAM ¥ dixde 2
Akt BFSYHFigure 5). AW 12 B FREY FA
o] YEs) ARslel Azko] Azl wek do) Foi
onf 3%o] AnaA thxie] Uetor} Be 4 Uat
olFdte ZOZE Kol §hgo] 4R S & F I
o] AL o S® AT IAA A HAAL 2 Fex
Aq7Zho] Aig FojA wkgo]l A&Hy 8L E £ Uk
Je FAFHeZ FA wSe 18U AlFEe] SE Ax
o F S U
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Figure 5. The development of sample and colouring reaction of HBs
Ag-ICA kit according to the time passed by after loading. The negative
serum was loaded into the upper cassettes and the positive into the
lower.

0 2 4 8 16 32 63 125

250 (ng/ml)

‘¢ Control line
-

« Test line

i

Figure 6. Results of immunochromatographic assay for the detection
of BHsAg. Control line was coated with goat anti mouse IgG and
Test line was coated with monoclonal anti-HBs antibody.

A6t o Z2H

=Y Paul-Urlhich Institue2HE 93 HBsAg ¥FE
)& 001% BSA7} ¥39 PBSE 2u] 94 3Xsle] 2}zhe)
FTTEE 160 ¥ A@Fo] 713lal o}7)o) assay strip2
HogZ A9 ¥ 5 ~ 10 B F FH4L FAsHe o) o2
ng/m9] HBsAg FE7HA] FAHo2 BAE O 2 (Figure 6) ¥
assay strip®] HBsAgoll O AEAE 2 ng/m2 A=A

2 o

HYyzzotEadg s ASHS ol8dhs BYIE 23z
W kitg Adsty] fste FrkRe] FAE ol g3lun ®4
AGAZ A" AL GAHEEE A anti-HBso| 1 ¥ 33}
= goat anti-HBs?H] ¥ A|= JEZMER= uhof] 174
Hi 24T F ARl Afdch 4 HAE welld)
718l fEda ¥dd AzAE 2 AE o] AW conjugate
7t @43t o] HAFS) HBsAgel ATch AAE 717 A
5% & ZAAMEI7E Yehdsd] HBsAgel conjugater} A¥E
B UERAS22 o saRe He 4 doz u
it} B kite] ZASFAlE EE HBsAg 89S AHR3ld
Al3tAE W 2 ng/mlo) itk



218

10.

REFERENCES

. Nordenfelt, E. (1975), Some epidemiological and clinical

aspects of hepatitis Bantigen and its subtypes, Scand. J.
Infect. Dis., 7(2), 147-152.

Luengrojanakul, P., H. Ohnuma, K. Tachibana, S. Usuda,
H. Okamoto, T. Tanaka, F. Tsuda, A. Machida and M.
Mayumi (1990), Common and subtypic determinants of
hepatitis B surface antigen particles: susceptibility to red-
uction andfor alkylation evaluated with monoclonal antib-
odies, Jpn. J. Exp. Med., 60(5), 253-261.

Swenson, P.D., J.T. Riess and L.E. Krueger (1991), Dete-
rmination of HBsAg subtypes in different high risk popu-
lations using monoclonal antibodies, J. Virol. Methods,
33(1-2), 27-38.

. Petrilli, F.L., P. Crovari, and S. De Flora (1975), Quanti-

tative detection and typing of HBsAg and anti-HBs by
radioimmunoassay techniques. Dev. Biol. Stand., 30,
103-110.

. Withers, M.J., G.V. McCahill, P.D. Griffiths, R.B. Heath,

Jr Pattison and D.S. Dane, (1976), A comparative study
of passive haemagglutination methods for the detection of
hepatitis B surface antigen in routine hospital practice. J.
Clin. Pathol., 29, 732-735.

. Haas, J. (1980), Rapid detection of HBsAg and anti-HBs

by enzyme-immunoassay. J. Virol. Methods, 2, 63-69.

. Hendry, RM.,, L.W. Herzog and JLE. Herrman (1983),

Comparison of enzyme immunoassay with
radioimunoassay for the detection of hepatitis B surface
antigen. J. Med. Microbiol., 16, 11-116

. Geoghegan, W.D. and G.A. Ackerman (1981), Absorption

of horse radish peroxidase, ovomucoid and anti-immunog-
lobulin to colloidal gold for the indirect detection of con-
canavalin A, wheat germ agglutinin and goat anti-human
immunoglobulin G on cell surfaces at the electron micro-
scope level, A new method, theory and application. J.
Histochem. Cytochem., 25, 1187-1200.

. Chien, S. (1981), Colloidal gold-low density lipoprotein

conjugates as membrane receptor probes. Proc. Natl. Acad
Sci., 78, 368-371.

May, K., M.E. Prior and L. Richards (1988), World patent
application WO 88/08534. European Patent office.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Korean J. Biotechnol. Bioeng., Vol. 15, No. 2

Chen, T.S., F.Y. Chang and S.D. Lee (1997), Serodiagnosis
of Helicobacter pylori infection: comparison and correlation
between enzyme-linked immunosorbent assay and rapid
serological test results. J. Clin. Microbiol., 35, 184-6.
Cole, RA., HM. Lu, Y.Z Shi, J. Wang, De-Hua T. and
A.T. Zhou. (1996), Chinical evaluation of a rapid immu-
nochromatographic assay based on the 38 kDa antigen
ofMycobacterium tuberculosis on patients with pulmon-
ary tuberculosis in China. Tuber. Lung Dis., 77, 363-368.
Klingenberg, D.V.K. and Espandiari, J. (1996), Evaluation
of an one-step test for rapid, in pratice detection of rota-
virus in farm animals. Vet. Rec. 138, 393-395.

Laitinen, M.P. and Vuento, M. (1996), Immunochromato-
graphic assay for quantitation of milk progesterone. Acta.
Chem. Scand., 50, 141-145.

Vaughn, D.W., A. Nisalak, S. kalayanarooj, T. Solomon,
N.M. Dung, A. Cuzzubbo, and P.L. Devine (1998), Eva-
luation of a rapid immunochromatographic test for diagn-
osis of Dengue virus infection. J. Clin. Microb., 36,
234-238.

Kumiko, S., 1. Satoshi, I. Yoshitsugu, N. Toshi, S. Kaoru,
and N. Nobuo (1996), Evaluation of immunochromato-
graphic assay systems for rapid detection of hapatitis B
surface antigen and antibody, Dainascreen HBsAg and
Dainascreen Ausab. J. Clin. Microbiol., 34, 1420-1422.
Frens, G. (1973), Controlled nucleation for the regulation
of the particle size in monodisperse suspensions. Nature
Physical Science, 241, 20-21.

Mimura, Y., K. Nakamura, T. Tanaka, and M. Fujimoto
(1998), Evidence of intra- and extracellular modifications
of monoclonal IgG polypeptide chains generating charge
heterogeneity. Electrophoresis, 19, 767-775.

Horisberger, M. and J. Rosset (1977), Colloidal gold, a
useful marker for transmission and scanning electron mic-
roscopy. J. Histochem. cytochem., 25, 295-301.
Geoghegan, W.D. (1988), The effect of three variables on
adsorption of rabbit IgG to colloidal gold. J. Histochem.
Cytochem. 36, 401-407

Norde, W. (1986), Adsorption of proteins from solution at
the solid-liquid interface. Adv. Colloid Interface Sci. 25,
267-271



