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MULTIPLEXED FLUORESCENT
WESTERNS ON JESS

INTRODUCTION

Dissecting the complexity of any one aspect of human biology
requires researchers to obtain information about multiple proteins
at once to truly make meaningful hypotheses and conclusions.
In fact, the intertwined, cross-talking networks of receptors and
intracellular protein components combined with fluctuating post-
translational modifications that drive, maintain or halt biological
processes and disease states demand these types of analyses.
Along with this demand comes the need for increasingly sensitive,
quantitative and reliable multiplexing Western blot systems. Sure,
multiple targets can be detected at once using ultrasensitive
chemiluminescence-based Western blotting approaches, but
they require your proteins of interest to not comigrate and instead
have well-differentiated apparent molecular weights.

Researchers interested in, for example, phosphoproteins, have
long been frustrated by the drawn-out strip and reprobe steps that
make quantitative analysis difficult and perpetuate reproducibility
problems. But because phosphorylation is an important post-
translational modification that regulates a large number of cellular
activities and responses, phosphoproteins will remain popular
targets in Western blotting for life science researchers across
the board. Multiplexing, by way of fluorescent detection, is an
attractive solution that may provide a reliable, quantitative means
for obtaining accurate information about phosphorylated proteins
of interest from each experiment performed.

Jess, our newest member of the Simple Western family, meets
even your most challenging multiplexing needs with both
fluorescent and chemiluminescent detection capabilities, giving

APPLICATION NOTE

you more data points out of each sample analyzed. The process is
easy, quick and quantitative. In this technical note, we'll walk you
through fluorescent multiplexing on Jess and provide you with
guidance for developing an assay efficiently.

OVERVIEW: FLUORESCENT
MULTIPLEXING WITH JESS

Tired of stripping and reprobing? Jess's fluorescence detection
lets you maximize the data you get in one shot by enabling
two-color protein detection for multiplexing. During the
immunoprobing process, samples are first incubated with the
chosen primary antibodies, followed by infrared (IR) and near-
infrared (NIR) fluorescent-tagged secondary antibodies. The
emission signal is recorded by a charge-coupled device camera
in a series of images over time. In just three hours, you'll have
multiplexed, quantitative, size-based data ready for analysis. At
the end of your run, use the lane view in Compass for Simple
Western software to compare band intensities and to quickly
view phosphorylated versus total protein signals—simultaneously
and in the same lane! Or, dive deeper into the electropherogram
view to make quantitative fold change conclusions. Compass
completely automates analysis, allowing you to compare changes
in protein expression or size, as well as protein isoforms.


https://www.proteinsimple.com

MATERIALS & METHODS

TABLE 1 lists the commercially available cell lysate samples
used in this technical note.

PRODUCT

PRODUCT NUMBER

VENDOR

HUMAN WHOLE CELL (IP) LYSATES

A-431 epidermoid carcinoma cells 'Santa Cruz sc-24781
Biotechnology
A-431 epidermoid carcinoma cells Santa Cruz <c.24782

induced with EGF

Biotechnology

TABLE 1. Product samples used in this technical note.

ANTIBODY PREPARATION

The Mouse Monoclonal p-EGFR (Santa Cruz Biotechnology,
PN sc-57542) and Rabbit Monoclonal EGFR (Cell Signaling
Technology, PN 2646S) were each diluted at a ratio of
1:10 with ProteinSimple Milk-free Antibody Diluent (PN 043-524)
and prepared either in separate vials or as a cocktail in the same
vial for multiplexing. Similarly, the Anti-Mouse NIR (ProteinSimple,
PN DM-009) and Anti-Rabbit IR (ProteinSimple, PN DM-008)
secondary antibodies were prepared either separately or as a
cocktail, according to their respective product inserts.

SAMPLE PREPARATION

For linearity assays, titrations of A-431 cell lysate induced with
EGF were prepared using two-fold serial dilutions at final
sample concentrations of 1.5 mg/mL down to 0.012 mg/mL,
and a 2 mg/mL sample was also included when detecting
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p-EGFR. For multiplexing assays, A-431 cell lysate samples
were prepared at final concentrations of 0.75 mg/mL. All samples
were prepared following the recommended protocol found
in the 12-230 kDa Jess Separation Module (PN SM-W003)
product insert. Finally, samples were denatured and reduced
for 5 minutes at 95 °C, then run using the default fluorescent
assay conditions and settings for Jess in Compass for
Simple Western software.

GETTING STARTED

Forinstructions on primary and secondary antibody preparations,
refer to the Jess Detection Module for Fluorescence. You can also
follow the "Pipette your plate” and “Start Jess” sections located
in the Separation Module for further guidance on setting up
your assay and getting started in Compass for Simple Western
software.

To multiplex the signal of two different proteins in the
same capillary, you'll need to probe for both proteins
using the same lysate concentration. Ideally, the signals from
your multiplexed IR- and NIR-detected proteins are in the same
linear dynamic range of their respective detection channels.
ProteinSimple recommends running a quick sample titration
experiment to assess whether the targets you want to multiplex
are in the linear detection window of both Jess's IR and NIR
channels at the same lysate concentration.

In FIGURE 1, we performed a titration of the EGF-induced A-431
cell lysate beginning at 2.0 mg/mL, then 1.5 mg/mL, followed
by two-fold serial dilutions down from there to detect our two
proteins of interest, p-EGFR and total EGFR, a member of the erbB/
HER family of receptor tyrosine kinases whose overexpression is
known to drive cancer cell proliferation and tumor growth'3.
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FIGURE 1. Combined graph showing the signal detection (average peak area, y-axis) of p-EGFR (orange
line, NIR detection) and EGFR (blue line, IR detection) over a series of EGF-induced A-431 cell lysate
concentrations (x-axis). Samples were run in triplicate, and all data points for p-EGFR were generated
using a 60 second exposure time, and for EGFR, a 300 second exposure time.


https://www.proteinsimple.com/literature_download.html?docid=1811
https://www.proteinsimple.com/literature_download.html?docid=1807
https://www.proteinsimple.com/literature_download.html?docid=1811
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The preliminary

sample titration experiment you
to answer the simple question of whether or not your
targets can be multiplexed via IR and NIR signal detection
at the same concentration of lysate. To determine the
optimal concentration of lysate to use in your assay, apply
linear regression analysis to the selected detection range
from vyour titration data. Using Excel and the selected
data points from FIGURE 1 (from 2 mg/mL down to
0.05 mg/mL), we demonstrate the lysate concentrations
within the linear range of detection of each target within their
respective NIR and IR channels (p-EGFR, R?=0.9998; EGFR,
R?=0.9904) in FIGURE 2. However, it is important to note the
difference in the linear detection range of concentrations
between the two channels for each protein. Looking at our
targets independently, we can select anywhere from 0.18
mg/mL to 2 mg/mL of lysate for detecting p-EGFR in the NIR
channel (FIGURE 2, orange line), whereas the linear range for
total EGFR is at lower concentrations (0.047-0.75 mg/mL) in
the IR channel (FIGURE 2, blue line). Considering both targets,
the ideal lysate concentration should fall between 0.18 mg/mL
and 0.75 mg/mL. We chose to proceed with 0.75 mg/mL of A-431
lysate, a concentration that is comfortably within both detection
ranges for loading in our multiplexed fluorescent Simple Western

assay on Jess.
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POST-RUN DATA ANALYSIS

Once your run is complete, you can view the results by selecting
the Analysis perspective in Compass for Simple Western
software. Navigating to the Graph view pane will display the
electropherogram (e-gram)for each channel/target, if individually
selected, or as a multiplexed overlay if both NIR and IR channels
are selected (FIGURE 3). After running the unstimulated versus
EGF-induced A-431 cell lysates on Jess, our results reveal very
little p-EGFR detected in unstimulated A-431 cell samples, hence
no NIR (red) peak seen in Figure 3 left, whereas a peak for total
EGFR can be seen in the IR (green) channel overlay. To illustrate a
scenario in which target phosphorylation in response to applied
stimuli is the anticipated experimental readout, we used the
commercially available EGF ligand-induced A-431 epidermoid
carcinoma cells for comparison with the unstimulated control. In
FIGURE 3 right, EGF-induced A-431 cells were analyzed for total
EGFR and p-EGFR. Now, in the NIR channel, a clearly present
p-EGFR peak is detected and can be compared with total EGFR
shown in the IR e-gram multiplexed overlay.
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FIGURE 2. Linear regression analysis showing the signal detection range (average peak area, y-axis) of p-EGFR
(orange line, NIR detection) and EGFR (blue line, IR detection), as selected from FIGURE 1. The concentration of
lysate you load in your multiplex assay should fall within the linear range of detection for both of your targets. In
this case, a lysate concentration between 0.18 mg/mL and 0.75 mg/mL will accommodate both targets in their

respective fluorescence channels.
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FIGURE 3. NIR/IR e-grams showing the detection of p-EGFR and total EGFR, respectively, using unstimulated A-431 (left) versus EGF-induced A-431 (right) whole cell lysates.

The Lane view pane in Compass will display the signals detected
in the NIR and IR channels within each capillary as bands. A-431 A
FIGURE 4 shows the individual and multiplexed p-EGFR and
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“lane.” As expected, in our unstimulated A-431 cell lysate control, 9 & £ ¢ & =

no basal p-EGFR signal is detected, and hence no NIR signal kba & & = & B =

is observed (FIGURE 4, lane 1). However, clearly present is a 2304

basal level of total EGFR, detected by the IR channel at around 180

180 kDa (FIGURE 4, lane 2). The multiplexed fluorescent overlay

(FIGURE 4, lane 3) confirms the individual protein profiles 116+
present in our unstimulated lysate, showing no basal p-EGFR

and a total EGFR signal matching that of lane 2. 66

With regard to EGF-induced A-431 cell lysates, now, in
the NIR channel, a clearly present p-EGFR signal is detected
(FIGURE 4, lane 4) and can be compared with total EGFR, detected 40~
by the IR channel in the same EGF-induced sample lysate (Figure
4, lane 5). The multiplexed overlay displayed in Compass for
Simple Western (FIGURE 4, lane 6) allows for target differentiation
and expression signal overlap in the case of two proteins having
similar molecular weight, of which p-EGFR versus total EGFR is

a great example. 12

FIGURE 4. Lane view in Compass for Simple Western software showing p-EGFR and
EGFR expression levels in unstimulated versus EGF-induced A-431 cells. Lane 6

shows the overlapping signal achievable with multiplexing on Jess.
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EXPORTING YOUR RESULTS

Making conclusions about a change in target phosphorylation
requires additional quantitative analyses. To achieve such
results by conventional chemiluminescence Western blotting,
chances are you've either had to produce duplicate gels and
blots from your samples or strip and reprobe a single blot-
both of which complicate technical accuracy, data analysis, and
prolong an already tedious experimental workflow to days at a
time before recording results. Multiplexing on Jess allows you
to directly compare phosphorylated and total protein signals
generated by identical experimental conditions all in less than
a day’'s work. Compass for Simple Western software then greatly
simplifies data analysis by automatically populating a Peaks Table
(FIGURE 5) where you can view the resulting target protein
expression values in each capillary, and various assay run
parameters and settings.

Peak_.:

The Peaks Table shown in FIGURE 5 can be exported for
further analysis. Using Excel, in FIGURE 6 we show example
exported data generated from running 0.75 mg/mL of A-431 or
EGF-induced A-431 cell lysates immunoprobed for p-EGFR
and EGFR as either a singleplex or multiplex assay. The orange
bars signify detection of p-EGFR on the NIR channel, whereas
the blue bars denote detection of EGFR on the IR channel.
Multiplexing within the same capillary was performed using a
combined antibody cocktail. Four replicates of each sample
were run; these yielded intra-assay CV values less than 11%,
attesting to the reproducibility of multiplexing on Jess. These
data suggest that the signal detected is similar across singleplex
and multiplexed assays and that multiplexed Simple Western
assays not only give you more data points in less time but also
minimize reproducibility problems that often arise from needing
to perform more manual and inaccurate technical steps.
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Sample Primary Secondary Cap Peak Mame Position MW (kDa)
A431+ EGFR EGFR Anti-RabbitIR 18 1  p-EGFR 523 183
A431 Untrea.., p-EGFR  Anti-MouseNIR 20 1 p-EGFR 521 182
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FIGURE 5. Peaks Table in Compass for Simple Western software showing quantitative target protein expression data for each capillary.
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FIGURE 6. Comparative bar graph showing singleplex and multiplex assay signals detected on Jess
for p-EGFR (orange bars) and EGFR (blue bars) in A-431 (left) versus EGF-induced A-431 cells (right).




CONCLUSION

Automated, multiplexed Simple Western assays on Jess have
the power to give you more than double the data points per
experiment while increasing your confidence level exponentially.
To obtain quantitative and meaningful results, you should begin
by carefully optimizing the detection of your targets in a sample
titration experiment. Next, select the lysate concentration for
loading that accommodates your proteins of interest from the
plotted linear range of detection. Once your assay is optimized
for the detection of your targets, simply follow the primary and
secondary antibody preparation steps in the Jess Fluorescence
Detection Module, pipette your assay plate according to the
Separation Module, load the parameters in Compass and press
Start! In this technical note, we walked you through the steps for
running a multiplexed fluorescent Simple Western assay on Jess
using p-EGFR and EGFR as an example to help you get started.
For next-level multiplexing, Jess can also utilize the high sensitivity
of chemiluminescence paired with NIR detection for even greater
multiplexing capabilities.
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