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log10(Agonist) — Sigmoidal 4P — Normalized 0—-100% response

The objective of this case study is to investigate how the biological response changes as agonist
concentration increases and to quantify that response using nonlinear curve fitting in Isalos Analytics
Platform. In this case study, the log10(Agonist) — Sigmoidal 4P — Normalized 0-100% response model
is used to estimate the midpoint potency and curve steepness of a normalized agonist response, using
a four-parameter logistic framework in which the response is constrained between 0% and 100%.

The dataset used in this case study is a published agonist dose-response dataset describing
acetylcholine-induced contraction of guinea pig ileum tissue under control conditions, that is, in the
absence of atropine. It contains logl0 acetylcholine concentration values and the corresponding
normalized response values, expressed as the percentage of maximum response reported in the study.
In this model, the independent variable (X) is the log10 of agonist concentration, and the dependent
variable (Y) is the normalized response (%).

The logl10(Agonist) — Sigmoidal 4P — Normalized 0-100% response model describes a monophasic
stimulatory sigmoidal relationship in which the response increases from the lower plateau toward the
upper plateau as agonist concentration increases. The equation used in this analysis is:

_ 100
Y= 1 4+ 100og EC50-X)xHillSlope

which produces the familiar sigmoidal dose-response curve on a logarithmic concentration scale. In
this model, log EC50 represents the log10 concentration of agonist that produces a response halfway
between the lower and upper plateaus, and HillSlope describes the steepness of the curve.

The purpose of this analysis is to determine whether the observed data are consistent with a standard
sigmoidal agonist response and to convert the measured response values into biologically meaningful
quantitative outputs. The main results obtained from the fit are log EC50, the corresponding EC50,
and HillSlope, where EC50 represents the agonist concentration required to produce 50% of the
normalized maximal response and HillSlope reflects how sharply the response changes across the
concentration range. These results are useful because they allow direct comparison between agonists,
cell systems, treatments, receptor variants, or assay conditions, supporting interpretation of potency
and response behavior.

Isalos version used: 2.0.2

Scientific Article https://www.researchsquare.com/article/rs-5363679/v1
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Step 1: Import data from file

Right-click on the input spreadsheet panel on the left and choose Import from File. Then
browse to the file containing the XY dataset for this case study and load the sheet in which
each row corresponds to one log10 agonist concentration value and one measured normalized
response value.
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Step 2: Select the desired statistical analysis model

From the toolbar, open the Statistics drop-down list and navigate through Statistics > Curve
Fitting > Non Linear Equations.
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In the category list, select the Dose-Response category and then choose logl0(Agonist) —
Sigmoidal 4P — Normalized 0-100% response from the model menu.

Curve Fitting - Non Linear Equations
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Step 3: Configure variables and confidence intervals

Set the column containing the log10 agonist concentration values as the independent variable
(X), and set the column containing the normalized response values as the dependent variable
(Y). Set the confidence level to 95% and choose Symmetrical Approximate as the confidence
interval type.

Curve Fitting - Non Linear Equations

Category ( Dose-Response ']
Model [ log10(Agonist) — Sigmoidal 4P — Normalized... 'J
Independent Variable [ Col2 - log10 of agonist c... v ]
Dependent Variable [ Col3 - normalized respon... ']
Confidence Level (%) 95
Confidence Interval Type (@ Z’lgn';:)iit;ile’ '?Ji:jlng(;;al

Logarithmize Independent Variable Data

Step 4: Analyze the output and fitted curve

Once the analysis is completed, Isalos presents the fitted sigmoidal curve together with the
experimental data points, allowing direct visual assessment of how well the model captures
the observed agonist response pattern. The results page presents the estimated model
parameters with their confidence limits, together with goodness-of-fit statistics and the
corresponding fitted plot.

In the log10(Agonist) — Sigmoidal 4P — Normalized 0-100% response model, the main fitted
parameters arelog EC50, the corresponding EC50, and HillSlope, and the graphical output
should display an increasing sigmoidal curve in which the normalized response rises from low
values toward the upper plateau as agonist concentration increases.
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The Goodness of Fit section of the table summarizes key fitting statistics such as the number
of data points used, degrees of freedom, residual sum of squares, and the standard error of
the regression. These outputs should be interpreted together with the fitted plot in order to
evaluate how well the model describes the data and how reliable the estimated parameters
are.
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The fitted results indicate that acetylcholine acts as a potent agonist in this guinea pig ileum
preparation and produces a steep concentration-dependent increase in response. A HillSlope
value of approximately 1.59 suggests a relatively sharp transition around the midpoint of the
curve, meaning that small changes in agonist concentration near the EC50 produce substantial
changes in normalized response.

The fitted LogEC50 value of about -7.84 indicates that half-maximal response is achieved at a
low agonist concentration, consistent with high agonist potency in this tissue preparation. The
narrow confidence intervals and the high R? value further suggest that the standard sigmoidal
agonist model provides a good description of the observed data.
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