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The objective of this case study is to investigate how measured absorbance changes in
relation to protein concentration and to quantify that relationship using linear curve fitting in
Isalos Analytics Platform. In this case study, the Simple Line model is used to estimate the
slope and intercept of a standard calibration relationship using published absorbance and
concentration data.

The dataset used in this case study contains OD562 absorbance values and corresponding
protein concentration values published by Wang et al., at International Journal of Molecular
Sciences(2023). In this model, the independent variable (X) is the average absorbance at 562
nm (OD562), and the dependent variable (Y) is the true protein concentration (pug/uL).

The Simple Line model describes a straight-line relationship in which the response changes
proportionally with the predictor variable. The equation used in this analysis is:

Y = (Slope X X) + Y Intercept

In this model, the slope represents the change in protein concentration for each unit increase
in absorbance, and the intercept represents the predicted concentration when the
absorbance is zero.

The purpose of this analysis is to determine whether the absorbance-concentration data are
consistent with a linear calibration relationship and to convert the measured optical signal
into a biologically meaningful quantitative output. The main results obtained from the fit are
the slope and intercept, where the slope reflects the sensitivity of the assay and the intercept
reflects the baseline offset of the fitted line. These results are useful because they allow direct
interpretation of how absorbance relates to protein concentration.

Isalos version used: 2.0.2

Scientific Article: https://www.mdpi.com/1422-0067/24/17/13236
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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 absorbance value and one protein concentration 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 Lines category and then choose Simple Line from the model
menu.

Curve Fitting - Non Linear Equations

Category [ Lines v]

Model Simple Line ~ ]
Independent Variable [ v]
Dependent Variable [ v]

Confidence Level (%)

Symmetrical, Asymmetrical

Confidence Interval Type (® Koorciniin (Likelihood)

Logarithmize Independent Variable Data



Isalos Analytics Platform NovaMechanics Ltd

Step 3: Configure variables and confidence intervals

Set the column containing the “average OD562 absorbance” values as the independent
variable (X), and set the column containing the “true protein concentration” 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 [ Lines 'J
Model [ Simple Line 'j
Independent Variable [ Col2 - Average Absorban... v ]
Dependent Variable [ Col3 - True Concentratio... ']
Confidence Level (%) 95

Symmetrical, Asymmetrical

Confidence Interval Type (® e (Likelihood)

Logarithmize Independent Variable Data

Step 4: Analyze the output and fitted line

Once the analysis is completed, Isalos presents the fitted straight line together with the
experimental data points, allowing direct visual assessment of how well the model captures
the absorbance-concentration relationship. 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 Simple Line model, the main fitted parameters are the slope
and intercept, and the graphical output displays an increasing linear relationship if absorbance
and concentration are positively associated.

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.



Isalos Analytics Platform NovaMechanics Ltd

File v Editv  DataTransformation¥  Analytics¥  Statistics¥  DOE ¥ Plotv  Business Intelligence v Help v

I Curve Fitting N

File  View

Curve Fitting Customization | Settings
o V| Show Legend ;
27778 ~

v/ Show Grid

Coll Col2 () Col3 (S)

Col4 ()

Col5 (S)

' userHeader
v Series Properties
2.5556 ' 1

ra Series Name Series Color Line

Value LowerCl |Higher CI

-0.3076815 |-0.3187241 |-0.2966388

2555 Fitted Points W #362d ~ | |v|

Experimental Poi... #fba71b.  ~ 9.5121371 9.4660655 9.5582086

21111

Response

1.8889

Background: | || White ~
1.6667

-~
»

0.9999878

0.0000157

Standard Error|0.0019830

01629 01851 02073 02296 02518 0274 03022

The fitted results indicate that the OD562 absorbance data are extremely well described by a
Simple Line model, showing a strong linear relationship between optical signal and true
protein concentration in the assay. The estimated slope of 9.512 indicates that protein
concentration increases by about 9.51 ug/uL for each one-unit increase in average OD562
absorbance, while the estimated intercept of -0.308 represents the extrapolated
concentration at zero absorbance and likely reflects baseline offset.

The narrow confidence intervals, together with the extremely high R? value of 0.99999 and
the very low residual error, indicate that the linear model provides an excellent description of
the data and that the fitted slope and intercept are highly reliable for this case study.
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