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In-Cell Western™ Assay
Overview
The In-Cell Western (ICW) assay uses immunofluorescent staining for 
fast, accurate measurement of protein levels in fixed cultured cells. This 
high-throughput assay gives you a snapshot of protein expression of the 
cell population in each well. It is performed in situ in morphologically 
intact cells.

Protocol
Culture cells in 96- or 384-well microplates, apply the desired treat-
ments or conditions, then fix and permeabilize your cells for fluores-
cent immunostaining. 

In-Cell Western Research Applications

 ■ Protein phosphorylation and signaling

 ■ Compound or RNAi/siRNA library screening

 ■ Off-target effects of drugs on signal pathways

 ■ Timing and kinetics of signaling events

 ■ Quantification of viral load

 ■ Cell proliferation

 ■ Screening of monoclonal antibody clones
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Quick and Quantitative

Easy to Normalize
With two fluorescent channels, you can normalize using a cell stain such 
as CellTag™ 700 Stain, simultaneously quantify two different protein tar-
gets, or normalize against a housekeeping protein. Normalization increases 
accuracy by correcting for well-to-well variation in cell number. 

Better Reproducibility
Save time by eliminating preparation of cell lysates, gels, and blotting. 
You can quickly and easily process many samples in parallel. Variability 
is greatly reduced, enabling enhanced reproducibility and more accurate 
analysis of changes in protein levels.

On-Cell Western Research Applications

 ■ Functional characterization of mutant receptors

 ■ Live cell analysis (no fixation)

 ■ Cell surface trafficking 

 ■ Internalization and recycling of receptors

 ■ siRNA knockdown of cell surface proteins

 ■ EGF binding and recycling

On-Cell Western Assay
Overview
The On-Cell Western (OCW) assay enables fast, quantitative detection of 
target proteins exposed on the cell surface. Antibodies detect only the 
extracellular domains of cell surface proteins.

Protocol
Culture cells in 96- or 384-well microplates, apply the desired treatments 
or conditions, then fix your cells for fluorescent immunostaining. Cells are 
not permeabilized in an OCW, as the assay specifically screens only cell 
surface proteins. 
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Figure 1. In-Cell Western assays are less variable than Western blots. 
Primary cultures of uterine myocytes were stimulated with oxytocin. GAPDH 
and PMLC20 levels were then detected. (A) Band intensities from two identical 
Western blots were plotted as a proportion of the mean of the 13 samples for 
each of two blots (blot 1 in blue, blot 2 in orange). (B) Signal intensities from 
replicate wells of two ICW plates, plotted as a proportion of the mean for each 
of two plates (plate 1 in blue, plate 2 in orange). 

Adapted from Aguilar et al. Quantification of Rapid Myosin Regulatory Light 
Chain Phosphorylation Using High-Throughput In-Cell Western Assays: 
Comparison to Western Immunoblots. PLoS ONE 5(4): e9965 (2010).
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Figure 2. Phosphorylation of ERK in response to pathway stimulation 
detected by an In-Cell Western assay. (A) Phospho-ERK signal (green, 800 nm) 
was normalized against total ERK signal (red, 700 nm), to correct for well-to-well 
variation in cell number. (B) EGF stimulated cells displayed a greater than 16-fold 
increase in ERK phosphorylation. 

Reprinted from Chen et al. A Cell Based Immunocytochemical Assay For Monitoring 
Kinase Signaling Pathways And Drug Efficacy. Anal. Biochem 338:136-142 (2005).

Figure 3. On-Cell Western detection of anti-CD44 on live cell lines. Anti-
CD44 binds to the surface of normal canine osteoblast cells (CnOb) and canine 
osteosarcoma cells (HMPOS). In both cancer cell lines, CD44 density increased on the 
surface compared to normal (CnOb). These cells were normalized to a nuclear stain. 

Adapted from Milovancev et al. Comparative analysis of the surface exposed 
proteome of two canine osteosarcoma cell lines and normal canine osteoblasts. 
BMC Veterinary Research 9:116 (2013).
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Protein Microarrays
Overview
Protein arrays are a high-throughput way to generate information about 
protein abundance or modification state. Analyze a large number of sam-
ples simultaneously with many replicates. Arrays also help conserve 
precious samples.

Protocol
Antibody arrays: Spot capture antibodies in a grid. Dilute cell lysates, 
mix sample with detection antibodies, and incubate them with a com-
mercially available array. Then image.

Reverse phase lysate arrays: Spot proteins on slides. Add primary anti-
bodies and secondary antibodies. Then image.

Microwestern arrays: Spot samples on acrylamide slabs in a 96-well 
array. Electrophorese, transfer to a membrane, and place in 96-well gas-
ket device. Then image.

Two major antibody array suppliers, Cell Signaling Technology and R&D 
Systems, provide online data examples of antibody arrays detected with 
Odyssey® imaging systems.

Powerful and Precise
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Figure 4. Proteome Profiler™ Human Angiogenesis Arrays. Lysate sample 
was applied to each array and processed for detection on Odyssey CLx using a 
biotinylated antibody cocktail and IRDye® streptavidin. (A) MDA-MB-231 lysate 
(OriGene P/N LY500021). (B) MCF7 lysate (OriGene P/N LY500019). (C) Relative 
levels of angiogenesis-related proteins in an antibody array. Nine different 
angiogenesis targets were detected in MDA-MB-231 and MCF7 breast cancer 
whole cell lysates.
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Safe and Simple

Electrophoretic Mobility Shift Assay (EMSA)
Overview
Electrophoretic mobility shift assays (EMSA) or gel shift assays study 
nucleic acid-protein complexes. When a nucleic acid molecule (DNA or 
RNA) is bound to protein, the bound complex migrates more slowly than 
the unbound nucleic acid on a non-denaturing gel, resulting in a “shift” 
in relative mobility (molecular weight). 

Protocol
Bind labeled nucleic acid probes to proteins. Separate the bound com-
plexes with non-denaturing electrophoresis. 

No More Radioactivity
Easily adapt a radioactive EMSA protocol to near-infrared fluorescence 
by using IRDye® near-infrared dye end-labeled oligonucleotides. Radio-
active EMSAs require gel drying and film exposure, which delay how 
fast you get results. With direct fluorescence, you can immediately scan 
a wet gel and even run the gel longer if you need to. 

“A combination of IR dye-labeled DNA targets…proved to be more 
efficient and convenient than the traditional DNA gel EMSA in 
determination of the molecular mass of the p53-DNA complexes.”

— Kearns et al.
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Figure 5. Fluorescent EMSA detection of DNA-protein interactions 
involving p53. Sequence-specific DNA-p53 complexes were detected in 
the 800 nm channel (green), and the control of non-specific interaction 
was detected in the 700 nm channel (red). By adding more DNA capable 
of sequence-specific interaction, green signals for gel shift increased. Non-
specific DNA signals (red) decreased as they were displaced by the sequence-
specific DNA (with a stronger affinity for p53). 

Adapted from Kearns et al. Two p53 tetramers bind one consensus DNA 
response element. Nucl. Acids Res doi: 10.1093/nar/gkw215 (2016).

To get IRDye® 700 and 800 end-labeled oligonucleotides, visit:  
www.licor.com/EMSAoligos
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Tissue Section Imaging
Overview
You can image many tissue sections in a single scan for rapid detection 
and high throughput with the Odyssey CLx. Near-infrared fluorescence 
lets you quickly pre-screen multiple sections, allowing you to select the 
best sections for microscopic analysis.

Protocol
Stain tissue sections with IRDye® antibodies. Alternatively, the tissue may 
already be labeled with an optical probe in the living animal. Image the 
tissue sections at 21 µm resolution for macro-level analysis. 

Figure 6. Traditional colorimetric microscopy compared with fluorescently 
labeled tissue sections for quantification of D2 protein expression. (A) 
Traditional colorimetric imaging compared with (B) NIR fluorescence tissue 
imaging. (C) The same tissue section from (B) was reimaged one year later, with 
the proportionality of signals staying the same. (D) The same trends are seen in 
the raw data, showing the reliability of fluorescence. (E) Raw data normalized to 
the hippocampus data. 

Adapted from Eaton et al. Quantitative imaging of tissue sections using infrared 
scanning technology. J. Anat 228(1): 203-213 (2016).
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Whole Organ Imaging
Overview
Imaging of whole organs provides a quick and semi-quantitative estimate 
of signal intensity.

Protocol
Inject live animals with target-specific BrightSite™ near-infrared fluo-
rescent probes. Remove and image organs to isolate signals from 
specific organs. 

Figure 7. Whole organ imaging of near-infrared polymersomes-labeled 
dendritic cells. The double-control mice with no infection (left) did not show 
many dendritic cells (DCs) in the brain. When infected, many DCs migrated to 
the brain (center). However, pre-treatment with pertussis toxin (PTX) decreased 
the DCs ability to migrate to the brain (right). Since pertussis toxin inhibits Gαi 
coupled chemokine receptors, these signaling proteins likely play a role in 
toxoplasmic encephalitis. 

Adapted from John et al. Analysis of Behavior and Trafficking of Dendritic 
Cells within the Brain during Toxoplasmic Encephalitis. PLOS Pathogens 7(9): 
e1002246 (2011).
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LI-COR is an ISO 9001 registered company.

LI-COR, Odyssey, In-Cell Western, CellTag, and 
IRDye are trademarks or registered trademarks of 
LI-COR, Inc. in the United States and other 
countries. All other trademarks belong to their 
respective owners. 

For patent information, visit  
www.licor.com/patents.
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The LI-COR board of directors would like to take 
this opportunity to return thanks to God for His 
merciful providence in allowing LI-COR to 
develop and commercialize products, through 
the collective effort of dedicated employees, 
that enable the examination of the wonders of 
His works.

“Trust in the LORD with all your heart and do not 
lean on your own understanding. In all your 
ways acknowledge Him, and He will make your 
paths straight.”

– Proverbs 3:5,6

Need Help?

Global Headquarters
Serving the United States

4647 Superior Street 
Lincoln, NE 68504

Phone: +1-402-467-0700 
Toll free: 800-645-4267 
Fax: +1-402-467-0819

biosales@licor.com

Regional Offices

LI-COR GmbH, Germany
Serving Europe, Africa, and the Middle East.

LI-COR Biosciences GmbH 
Siemensstraße 25A 
61352 Bad Homburg 
Germany

Phone: +49 (0) 6172 17 17 771 
Fax: +49 (0) 6172 17 17 799

bio-eu@licor.com

LI-COR Ltd., United Kingdom
Serving Denmark, Finland, Iceland, Ireland, 
Norway, Sweden, and UK.

LI-COR Biosciences UK Ltd. 
St. John’s Innovation Centre 
Cowley Road 
Cambridge 
CB4 0WS 
United Kingdom

Phone: +44 (0) 1223 422104 
Fax: +44 (0) 1223 422105

bio-eu@licor.com

LI-COR Distributor Network:
www.licor.com/bio/distributors

Our Custom Services team can develop protocols and 
optimize assays for your unique research needs.

www.licor.com/customservices

Data examples and technical resources for more than 20 
fluorescence applications are available at: 

www.licor.com/applications


