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Immunoreactivity of Radiolabelled Monoclonal Antibody and Sensitivity of
Immunoradiometric Assay: Effect of Labelling Method and Specific Activity

Jin-Seook Ryu, M.D., Dae Hyuk Moon, M.D., Jun Hong Cheon, M.D. and Myung Hae Lee, M.D.

Depariment of Nuclear Medicine, Asan Medical Center, College of Medicine, University of Ulsan, Seoul, Korea

Hong-Keun Chung, Ph.D.

Department of Biochemistry, Seoul National University College of Medicine, Seoul, Korea

When monoclonal antibodies are used in radioimmunoassay or immunoscintigraphic studies,
post-labelling immunoreativity is a critical parameter.

125] was incorporated to CEA-79 (anti CEA monoclonal antibody developed in Korea) by chloramine
T and iodogen method with variable specific activities from 0.1 £Ci/ug to 100 £Ci/ug. We used a
new method to evaluate the immunoreactivites of modified antibody relative to the unlabelled native
antibody from competitive binding assay. The effect of immunoreactivity and specific activity to the
sensitivity of radicimmunometric assay was also evaluated.

As a result, chloramine T method was better than iodogen method in radioiodination of CEA-79,
because the immunoreactivity of antibody was relatively well reserved and more stable. New
competitive binding assay was simple and effective to evaluate the change of immunoreactivity in
radiolabelling. Antibody with high immunoreactivity and high specific activity improved the sensitiv-
ity of radioimmunometric assay, whereas antibody with high specific activity but low immunor-
eactivity didn't.

The immunoreactivity and specific activity should be optimized according to the clinical use, and
competitive binding method is useful in selection of optimal radiolabelling assay.
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Fig 1. Cell binding assay of 21 CEA-79 monoclonal antibody with SNUC4 colon cancer cell
A; chloramine T method, B; iodogen method, C and D; double inverse plot of A and B. (IF: immunoreactive
fraction)
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Fig 2. Competitive binding assay with mixture of 12 I -labelled and unlabelled CEA-79 antibody.
A; chloramine T method, B; iodogen method, C and D; logit-log transformation of A and B. (IR: Immunor-

eactivity index)
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Fig 3. Repeated measurement of immunoreactivity by competitive binding assay at 1, 3 and 6 weeks after

radioiodination.

% Unlabelled antibody

Table 2. Comparison of Minimal Detectable Concentration of CEA in Radioimmunometric Assay

100

Chloramine T lodogen
Specific activity
(4Ci/ pg) 1.0 10 100 1.0 10 100
Zero standard (cpm) 50.7 142.9 1119.4 25.1 172.2 12246
Mean of 10 replicate
S.D (cpm) 4.9 12.9 100.2 2.5 27.3 137.1
Mean + 28D (cpm) 60.5 168.7 1319.8 30.1 226.8 1498.8
CEA
0.125 ng/mi (cpm) 53 95 1450 29 177 1351
0.25 ng/ml (cpm) 59 221 1810 32 188 1289
0.5 ng/mi (cpm) 72 301 2435 42 219 1336
1 ng/ml (cpm) 98 449 3785 64 273 1272
Minimal detectable 0.5 <0.125 <0.125 0.25 1.0 >1.0

concentration {ng/ml)
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