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Preparation of SuperlIHigh Affinity Rabbit Monoclonal Antibodies Against Estradiol.
: Application to Highly Sensitive Estradiol Measurement.

Takao MATSUBA
Yasutami MITOMA
Chiyo TANAKA
Masuo INOUE

Highlaffinity monoclonal antibodies with high specificity against lowImolecular compounds, e.g. steroid
hormones, have been known to be very difficult to prepare. We have devised a novel method to isolate rabbit
antilestradiol monoclonal antibody that comprises antigen immunization to rabbits, lymphocyte fusion with
mouse myeloma cells containing rabbit genes, rapid selection of hetero hybridoma cells prior to the gene loss,
rapid isolation of the antibody gene, and expression in animal cells. A rabbit monoclonal antibody (U16A014) was
thus prepared successfully, and it showed extremely high affinity (KD: 2.1 x 10* M) and specificity.

A protoltype immunoassay reagent, prepared using the antibody U16A014, was shown to have a sensitivity and
specificity superior to the commercially available immunoassay reagent AIAJPACK E2 (Tosoh Corporation,
marketed for the fully automated enzyme immunoassay instruments including AIAT360, AIAT60011, AIAD1800
and AIA2000).

The method described here is expected to be quite useful as a preparation process for highlperformance

monoclonal antibodies, which were hardly to be isolated by the conventional methods.
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Fig.O O Theoretical competitive inhibition calibration curve
and AIA reagent calibration curve

Thick line shows the calibration curve of current AIA reagent.
Theoretical calibration curves of competitive inhibition assay (thin
lines) were drown follows condition. (Estradiol alkaline-phosphatase
conjugate : 2 nM, anti-E2 antibody : 0.2 nM).

The value in the figure showa the dissociation constant of monoclonal
antibody.
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Fig.O O Typical screening result of antilE2 monoclonal
antibodies.

The circle size show the maximum amount of the E20ALP conjugate
that the antibody can bind in the absence of free E2 (B0). Horizontal
and Vertical 0 B/B0 (O Bound / Maximum Bound) were calculated
in the following equations. Horizontal: rate of the ELISA value (500
pg/ml of free E1:Estrone, E3:Estriol, TS:teststeron and EtE2:Ethynyl
Estradiol) to that of maximum binding(BO0). Vertical: rate of the ELISA
value (500 pg/ml of free E2) to that of maximum binding(B0). Black
circle monoclonal antibodies have high reactivity, high inhibition
performance and high specificity. Antibody genes were isolated form
these clones.
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For association, rabbit monoclonal antibody (16AC14) were injected at 5 different concentrations
(12.5, 6.25,3.13, 1.56 and 0.78 nM; top to bottom ) between t [ 0 and 60s.
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Fig.O O Kinetic interaction between Estradiol and nine monoclonal
antibodies from four kinds of animals

Horizontal and vertical axis show the association rate constant (ka) and
dissociation rate constant (kd), respectively. KD O kd [ ka : dissociation
constant.[] Mouse monoclonal antibodies: M101, M102, M103, M104,
Rat monoclonal antibody : F1033, sheep monoclonal antibody : 5A11,
Rabbit monoclonal antibodies: U1202, U16Al2, U16A014.
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KD O kd I ka : dissociation constant. BO(Maximum binding): maximum
amount of the E20 ALP conjugate that the antibody can bind in the
absence of free E2. [0 BIBO: (O Bound I Maximum Bound): rate of the
ELISA value (1050 pgIml of free E2) to that of maximum binding. Mouse
monoclonal antibody: M102, Rat monoclonal antibody: F1033, sheep
monoclonal antibody: 5A11, Rabbit monoclonal antibodies: U1202,
U16AC14.
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