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A General Procedure for Optimizing
Concentrations of Capture Antibody,
Biotinylated Detecting Antibody, and
Enzyme-Labeled Avidin in ELISAs:
Application to Assays for a-Fetoprotein,
Prolactin, FSH and LH in Serum

F. Engbaek, PhD

The purpose of this study was to develop a procedure for
optimizing concentrations of capture antibody, biotiny-
lated detecting antibody, and enzyme-labeled avidin in
enzyme-linked immunosorbent assays (ELISA). This
procedure was used to establish analyses for a-fetopro-
tein (AFP), prolactin {PRL), follicle stimulating hor-
mone (FSH), and Iuteinizing hormone (LH). Consecu-
tive incubations with standard or sample, biotinylated
detecting antibody, peroxidase-conjugated avidin, and
enzyme substrate in wells coated with capture antibody
were employed. To optimize each step, the standards
were measured at various concentrations of reagent, and
the logarithm of the measurements was plotted against
the logarithm of the reagent concentration. The optimal
concentration of reagent was taken as the concentration
where the distance from the response of the zero stan-
dard {the background) to any of the other standards was
longest, that is, where the ratio of the response from any
standard to the background is greatest. The smallest de-
tectable concentration is obtained (minimal SDy,ckgrouna’
signal ratio) when the optimal concentration of defecting
antibody is used {maximatl signal/background ratio). For
the four optimized analyses, between-run coefficients of
variation (CVs) were 4.9-7.9%, and within-run CVs
were 1.9-4.2%. Minimal detectable concentrations were
<1 pg/L for AFP, 0.014 int. units/L for PRL, <1 int.
unit/L for LH, and 2 units/L for FSH. Recoveries for the
assays were 90-100%. In the PRL assay, no interference
from placental lactogen or growth hormone was found.
In the assays for FSH and LH, no interferences from the
other glycoprotein hormones were found. When com-
pared with commercial -two-site immunometric assays,
the intercept was not significantly different from zero,

and the correlation coefficients were 0.97-0.994. Thus, a
practical approach for choosing the optimal concentra-
tions of reagents was determined, and data provided to
document this approach.
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Introduction

Two-site immunometric methods are sensitive
and specific methods for measuring proteins (/—3).
One antibody is bound to a solid surface to capture the
analyte and quantitation is achieved through a label
attached to the detecting antibody. In enzyme-linked
immunosorbent assays {ELISA) using biotin-avidin,
the detecting antibody is labeled with biotin, which in
turn is quantitated by a reaction with an enzyme-
labeled avidin. The Kinetics (6) and the minimal detect-
able doses for different error models {7-9) have been
described for immunoradiometric assays. In some
cases, the concentration of labeled antibody is se-
lected as a compromise between conflicting require-
ments for detection limit, maximal absolute signal, and
width of working range (/0,11). However, these theo-
retical models have not been theoretically applied or
practically tested in ELISA systems. Althongh the avi-
din-biotin method has been in use for several years
(12,13), the procedure for selecting the optimal con-
centration of enzyme-labeled avidin has not been de-
scribed previously.

Traditionally, the concentrations of reagents are
determined by checkerboard titrations in which the
concentrations of two reagents are varied (/,/4). It is
possible to increase the signals of the standards by
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