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Enzyme Immunoassay for Human Chorionic Gonadotropin Using

Monoclonal Antibodies

Sang Hoon Cha, Hack Joo Kim, Won Bae Kim and Jung Ik Yang
Research Lab., Dong-A Pharm. Co., Ltd. Seoul 131, Korea

Abstract—Monoclonal antibodies against human chorionic gonadotropin (hCG) were prepared
and characterized by examining isotype, epitope binding, cross reactivity and affinity constants.
And a sandwich type enzyme immunoassay for native hCG was developed with solid phase
monoclonal antibody against the conformational determinant expressed only on native hCG and
horseradish peroxidase conjugated monoclonal antibody against the g-subunit of hCG. The assay
was sensitive to 1 mIU hCG/ml and shown a linear response up to 200 mIU hCG/ml. The cross

reactivity for luteinizing hormone and g-subunit of hCG were 1
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Table I-Summary of the production of hybridomas

secreting monoclonal antibody against human
chorionic gonadotropin

No. of wells No. of

. R No. of
Fusion No. of wells showing wells
seeded with growth of positive eStﬁbEShed
number fused cells hybrids (% for ant!- dgmn
of total)  hCG as
1 576 529(92) 37 3
I 576 478(83) 22 4
il 576 501(87) 29 7
v 576 9

541(94) 49
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Fig. 1-Titration curve of monoclonal antibodies in
the presence(s, a) and absence(o, a) of luteni-
zing hormone in the competitive ELISA
system.

o,e; B-2411, &, a; B-2408
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Table II-Characteristics of monoclonal antibodies used

Affinity constant*

Antibody Isotype® -

/a Cross react1v1ty

Ka, L/M HCG ﬂ hCG LH FSH TSH
a-1201 4x10° IgGy <0.5 100 100 120
B-2405 2.7x10%° 1gG: 82 <0.5 <0.5 <0.5
C-3301 2.8x10° IgGy <0.5 3.5 <0.5 <0.5

a; Affinity constants were calculated by Scatchard plot anaylsis, b; Isotyping was done by immunodiffusion,
¢; Cross reactivity was determined as the ratio of hCG to the other cross reactants required for 50%
inhibition of monoclonal antibody binding to %°I-hCG, HCG; human chorionic gonadotropin, LH;
Leuteinizing hormone, FSH; Follicle-stimulating hormone, TSH; Thyroid-stimulating hormone.

FAAsA o] L 3FFY dd2EA IA
=44 Table To] “ehiich a-hCGel o
P gdd =z 24 &9 a-12012 hCG 2L $-A g}
g s2Es A gstglen] f-hCGote
LA 0.5% vl atolgrh. f-hCGel wi gt
gd 784 gAQl -2405% 2.7X10YL/ M9 &
< FEAE S Ben fAEgRd 28
5 0.5% ] Be mAVSAE e
och. &= C-3301& Mizuchi 51We] =24
21-D-63} §-A8HA] hCGols Ho wlgA e B
ol wdel -hCG ¥ fAFRNd Z2ZES
S 3.5% et wo wAsA S %am
o2 1o} nativedt hCGo A7 JehvtE ¢
nformational determinante] o3} gl =EA4 -‘C'}
AZ AdE

4 HAZFEYY 2/t hCG HEt—=53d =
£4 A5 o] &3 sandwichdg & =19 &4 o]
o3t hCGE FA Y we dda iy FA9
2ol webd FF4Ede GO o
2}4] nativedt hCGule 24T < U+
& 9EA Ao vmFageza ahCGe
i DdzEA Gl a-12010]v nativedt
hCG¢] conformational determinanto]] o 3t <
&4 Al C-3301% Ahgofan HaF A8
o 2% p-hCGe wigt oy Falql p-2405
R

a-12015} p-2405 @ C-33013F B-2405% o] &
o] Alzd Ak 4 SRS ZEAFTAL
Fig. 20] 4 viebdl wbel 2ol 200mIU/mle]
EA AL AAAE veigler Az AE

Vol. 81, No. 2, 1987

o Az_,t

system

2.0 -
/
,///
1.0 - ’
0¥ S
[0] 25 50 100 200

Concentration of hCG (miU/mi)

Fig. 2-Standard curve for human chorionic gonad-
otropin in the enzyme immunoassay. Polyst-
yrene beads coated with a-1201(o) or C-3301~
(®) were incubated with hCG standards
followed by washing with distilled water and
subsequent incubation with horseradish peroxi-
dase conjugated §-2405.
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Fig. 3-Comparision of cross reactivity to g-subunit

Assay concentration(miwmi)

Fig.

of hCG according to different combinations
of monoclonal antibodies. Polystyrene beads
coated with a-1201(c) or C-3301(s) were
incubated with g-subunit of hCG standards
followed by washing with distilled water and
subsequent incubation with horseradish pero-
xidase conjugate 8-2405.
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4-Comparision of cross reactivity to leuteinizing
hormone according to different combinations
of monoclonal antibodies. Polystyrene beads
coated with «-1201(c) or C-3301(e) were
incubated with leuteinizing hormone standards
followed by washing with distilled water and
subsequent incubation with horseradish peroxi-
dase conjugated B8-2405.
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