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COMPUTER ANALYSIS FOR DATA FROM COMPETITIVE
PROTEIN-BINDING ASSAYS

J. Thomas Pento, Jerome W. Walker, and Richard L. Estes

Department of Pharmacology and Department af Information and Computing Sciences,
University of Oklahoma, Norman, Oklahoma

A versatile computer program which provides rapid analJ1is of data from aU
types of competitive protein·binding assay methods wu developed. The method
computes bound/free ratios 01' percent binding, prints the SWldaid curve, and per.
mits the interpolation of unknown values over the entire range of standard curve
values. The present algorism is adaptable to any available computer or programmable
calculator with plotting capability.

Radioimmunoassay (RIA) and other
competitive protein-binding assay metbods
bave revolutionized diagnostic endocrinol­
ogy. Furthermore, tbe use of tbis assay
methodology has provided a dearer under­
standing of basic endocrine pbysiology.
However, eacb assay generates a tremendous
volume of raw data. The manual calculation
of bound to free (B/F) ratios, standard
curves, and tbe interpolation of hormone
concentrations is not only time·consuming,
but also permits tbe introduction of con­
siderable error.

Recently, several computer programs
bave been designed to compute, analyze,
and summarize RIA data (1, 2). However,
in many academic, bospital, and institu­
tional settings tbe sopbisticated hardware
necessary for these methods is not readily
available. Therefore, tbe algorism presented
bere represents a rapid, dependable, and
extremely adaptable metbod for analyzing
data from presently available competitive
protein-binding assays, wbich can be pro­
cessed by any computer or programmable
calculator witb the ability to manipulate
arrays of numerical values and plot output
data. The number of samples wbich can be
processed will depend upon the available
memory of the system used.

MATERIALS AND METHODS

This computer program was originally
designed to process data from a standard
calcitonin RIA which meaures the com­
petitive binding of l11iodioe-Jabeled por­
cine calcitooin and eodoseoous c:aIcitonin
by • guinea pig antipcHdne calcitooin
serum. A detailed description of this ...y
method bas previously been reported (3).

A flow diagram of tbe assay data analyais
metbod is presented in Figures la and lb.
Tbe flow diagram of the plotting routine
used in this tecbnique is illUStrated in
Figure 2. The assay data analysis metbod
can readily be converted to calculation of
percent binding rather tban B/F ratios and
used witb the plotting routine outlined in
Figure 2. The output presented in this
communication was created by a FOR­
TRAN IV program and processed on an
IBM SystemI360.

RESULTS AND DISCUSSION

A typical standard curve derived by tbis
algorism is illustrated in Figure 3. Tbe
standard curve was created by plotting the
B/F ratios computed from the measured
bound and free values of tbe samples of
known bormone concentration, i.e., standard
BIF ratios, against tbe corresponding
known hormone concentrations, i.e., hor­
mone standards. A sligbt discrepancy in the
sbape of the computer-derived curve may
arise because of the printer inability to
place points between axially designated
values. Tbis printer artifact does DOt affect
the accuracy of hormone interpolation .ince
the actual computed standard curve values
are used for the interpolation of bormone
coocentratioos.

Several previously reported R.IA com­
puter ProBramS have employed c:une-fit­
ting pl'OCedures wbich restrict bormooaI
calculatioos to specific area of the 1Wl­
dard curve ('" S). The preteDC program
permits utilization of the entire ran. of
standard curve values for hormonal iaterpo­
Iation. A typical calcitonin scaadud CURe
employed a 600-fold working raaae of
standa.rd hormone CXNICleouatiOO valUII
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(0.025 to 15 og). Funbermore, tioc:e the
staodard curve is Jioearly fitted betweeo
Jtaodard hormooal values, the program cao
be used for aoalysis of aoy competitive pro­
teio-biodiog ...y data. However, calcula­
tioo accuracy requires closely placed stao­
dud values io oooJioear areas of tbe stao­
dard curve. A comparisoo benveeo the data
derived from this mmputer method aod

the same data processed maoually is pre­
seated io Table 1. The meao differeoce (I»
benveeo the two sets of data was -0.008
aod the staodard error of the differeoce
(Sjj) was 0.018 (6). The small meao dif­
fereoce (f) aod differeoce varianoo (Sti),
together with the observatioo that the
largest difference between the sets of data
(±O.08) is within tbe routine experimental
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error for this method, indicate that the
computer program is a reliable method for
assay data analysis.

The program also plots the unknown
BIF ratios against the interpolated hormone
concentration (Fig. "). This plot iJIustrates
the working areas of the standard curve
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used for hormone interpolation. Since the
greatest accuracy is provided by the center
of the standard curve, this plot indicates
whether changes in the volume of unknown
should be made in subsequent assays.

Data readout provides a record of bound
and free CPM, BIP ratio, interpolated hOI"'
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mone moc:enuation, multiplication faam
(MF), division factor (DP) and mnected
hormone moenuation (interpolated hor­
mone moc:enuation X MF + DP). The
multiplication factor and division futor
can be used to process the interpolated
hormone data into any mnvenient form
(i.e. ng hormone/mJ, ng hormone/mg
tissue, etc.).

Calcitonin Concenuation (ogIml)
Manual Computer

cakuJatiOll ca1c:uJarion
of of

interpolated interpolated
hormone hormone Differ-

Number conc:eouadons CODCeottatioas eoc:e

1 8.85 8.93 +0.08
2 6.22 6.29 +0.01
3 7-00 7.03 +0.03

'"
S.25 5.17 -0.08

5 7.57 7.S1 -0.06
6 6.15 6.09 -0.06
7 7.95 7.95 0.00
8 5,45 5,44 -0.01
9 8.25 8.33 +0.08

10 0.67 0.67 0.00
11 0.88 0.80 -0.08
12 0.90 0.83 -0.07

'Ii = -0.008
S)i= 0.018

This mmputer program was designed to
process radioimmunoassay data; however,
because of its flexible design, tbe program
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can abo be used for ocher competiw-bind­
iog assays, such as the radiorec:epcor assay.
immUDOl'lldiometric assay. and plasma­
ligand assay. Furthenno~ any praendy
used separation method should be appli­
alble.

Copies of the computer program are
available from the first author (J. T. P.).
Department of Pharmacology, College of
Pharmacy, Norman, Oklahoma 73069.
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