Are You Aware of New
Publication Guidelines?
“The application of rigor ensures robust and
unbiased experimental design, methodology, analysis,
interpretation, and reporting of results.”
— National Institutes of Health

To improve the accuracy and reproducibility of Western blot data,
scientific publishers and funding agencies require detailed reporting of research practices.
The National Institutes of Health’s guidelines in Rigor and Reproducibility help “enhance rigor and further support research that
is reproducible, robust, and transparent.” Many publishers have
endorsed these guidelines and, from them, have developed best
practices of their own for submitting Western blot research.
These guidelines are intended to help you generate reliable data,
so you can confidently publish your research discoveries. LI-COR
can help you along the way with our Western blotting solutions.

Perform the Necessary Validation Experiments
Validation is an essential step in achieving accurate data from your Western
blot experiments. Validation demonstrates:
◾ Specificity and selectivity of your primary antibody
◾ Stable expression of your housekeeping protein (if used for normalization)
◾ That your target and internal loading control can be detected within the
same linear range
If you don’t perform the necessary validation experiments, the reliability and
consistency of your results could be called into question. Empiria Studio®
Software notifies you if you’ve missed any of the necessary validation experiments for your project.

Combined Linear Range Validation

“For quantitative comparisons, appropriate
reagents, controls and imaging methods with
linear signal ranges should be used.”

“Record how data were obtained, whether signal
intensity was linear with antigen loading, and
how protein loading was normalized.”

– Nature

– Journal of Biological Chemistry

Quantitative Western Blot analysis is only accurate if your target protein and internal loading
control (ILC) can both be detected within the
same linear range. Outside this range, signal
does not accurately reflect the amount of target
or ILC. The combined linear range is used to determine the correct amount of sample to load to
produce a linear signal response for your target
and ILC.
An Odyssey® Imager offers a wide dynamic
range and IRDye® Secondary Antibodies provide a stable near-infrared signal. Empiria Studio
Software helps you determine your combined
linear range by handling the calculations and
graphing for you.
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Figure 1. Finding Combined Linear Range in
Empiria Studio Software

Antibody Validation

“Describe data supporting antibody
specificity, including post-translational
modifications or neoepitopes.”
– Journal of Biological Chemistry

Validating your primary antibody confirms it is
specific and selective to your target protein. If
you don’t validate your antibody, you can’t be
sure it recognizes your target.
Empiria Studio Software guides you through basic antibody validation while keeping track of all
the antibody details that publishers require for
replication experiments.

Figure 2. Antibody Validation in Empiria Studio
Software

“House-keeping” proteins should not be used
for normalization without evidence that
manipulations do not affect expression.”
– Journal of Biological Chemistry

Housekeeping Protein Validation
Before you use a housekeeping protein (HKP)
for normalization, you must validate that your
chosen HKP’s expression is not affected by the
conditions of your experiment.

Figure 3. HKP Validation in Empiria Studio
Software

If your HKP is affected by your experimental
conditions, consider Revert™ 700 Total Protein
Stain (licor.com/revert) for normalization of target data to total protein loading.
Empiria Studio Software guides you through
analyzing your HKP validation experiments and
graphs your results to demonstrate if your HKP
expression is stable or not.
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Use Normalization to Ensure Accuracy
To verify that observed changes in your target protein expression represent
actual differences between samples, an appropriate normalization strategy
must be used.
Normalization compares your target to an ILC to correct for unavoidable variability in sample loading and transfer. This step is a critical part of achieving
accurate quantitative Western blots.

Total Protein Staining

“Normalize signal intensity to total protein loading
(assessed by staining membranes for total protein) whenever possible.”
– Journal of Biological Chemistry

Total protein staining is generally a more effective normalization strategy than traditional HKP
normalization. Using this strategy, your target
data are normalized to the entire amount of protein in a lane, instead of a single HKP.
Revert 700 Total Protein Stain stains all the protein in each lane. Then use Empiria Studio Software to quantify your target and total protein
and normalized signal data will be calculated
automatically.
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Figure 4. Quantifying lanes of Revert 700 Total
Protein Stain in Empiria Studio Software

Post-Translational Modification

“Phospho-specific antibody signals should be
normalized to total levels of the target protein.”
– Journal of Biological Chemistry

In this strategy, signal for post-translational
modified (PTM) proteins are normalized to the
total level of target protein.
With a multiplex fluorescent imaging system,
such as the Odyssey Imager, you can image the
modified proteins and total levels of your target
protein in a single acquisition. This reduces variation by removing the need to strip and reprobe
your blot. Then use Empiria Studio Software to
quantify your target and ILC and normalized signal data will be calculated automatically.

Figure 5. Multiplexing on an Odyssey DLx
enables detection of both the total level and
modified form of a target protein in one capture.
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Replicate to Demonstrate Reliability
“N values, including those for technical
and biological replicates, should be clearly
stated and explained.”
– Journal of Biological Chemistry

Replicates confirm the validity of observed
changes. Without replication, you won’t know if
an effect is real or simply a byproduct of experimental noise or variation.

Figure 6. Bar graphs with error bars created by
Empiria Studio Software

Empiria Studio Software quickly analyzes your
replicate experiments, then automatically calculates standard deviation and other statistical values.

Be Prepared to Share All Details
“All data used in the analysis must be available
to any researcher for purposes of reproducing
or extending the analysis.”
– Journal of Biological Chemistry

A cornerstone of scientific advancement is “the
ability to reproduce biomedical research” (National Institutes of Health). All raw images, data,
and analysis from your experiments should be
ready to share with as much detail as possible.
Images acquired in Image Studio™ Software are
16-bit TIFF files and can be shared with publishers. Empiria Studio Software imports the TIFF
files from Image Studio for analysis, without
modifying them.
After your analysis, create a publication package
in Empiria Studio to share your results and all
TIFF images in a single file for others to review.
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“TIFF is the recommended file format for bitmap,
grayscale, and color images.”
– Cell

Charts with Data Points Are Preferred
“Wherever possible, use graph types that
include individual data points to directly show
the spread of the data.”
– Nature Communications

To better understand your results, charts with individual data points are preferred to bar graphs.
Empiria Studio Software presents statistical values from your analysis in scatter plots with individual data points, as well as bar graphs. This
allows you and your PI, colleagues, and publishers to easily visualize your results.

Figure 7. Scatter plot created by Empiria Studio
Software

Report Experimental Variability
“The standard deviation (SD) or confidence intervals
(CI) should be used to report the variation/precision
of each data set, with appropriate documentation.”
– Journal of Biological Chemistry

Your statistical analyses are essential to interpret and validate results. Provide detailed statistics to help with data interpretation.
Empiria Studio Software automatically calculates statistical values for replicate lanes and
blots, such as standard deviation and coefficient of variation, then generates charts, including error bars, for you.

Figure 8. Data table created by Empiria Studio
Software

Like what you see from
Empiria Studio Software?
Try it free.
licor.com/empiria
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Further Reading
Determine the Combined Linear Range for Quantitative Western Blot Detection

Housekeeping Protein Normalization Protocol

Explains how to choose an appropriate sample
loading amount for QWB analysis.

licor.com/HKP-Normalization

licor.com/LinearRange

Pan/Phospho Analysis for Western Blot Normalization Protocol

Housekeeping Protein Validation Protocol

Describes how to use pan-specific antibodies as
an internal loading control for normalization.

Explains how to validate an HKP for use as an
internal loading control.

Describes how to use an HKP for normalization.

licor.com/PanProteinNormalization

licor.com/HKP-Validation

Western Blot Normalization Handbook
Describes how to choose and validate an appropriate internal loading control for normalization.
licor.com/handbook

Quantitative Western Blot Analysis with Replicate
Samples
Describes how to choose and incorporate technical and biological replicates in your experimental design.
licor.com/replicates

Revert 700 Total Protein Stain Normalization Protocol
Describes how to use Revert 700 Total Protein
Stain for normalization.
licor.com/RevertNormalization
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