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Application Note

Introduction
Viability staining is the process by which live 
and dead cell populations within a sample are 
differentiated. This is an important aspect of flow 
cytometry experimental setup for multiple reasons. 
 In addition to emitting higher autofluorescence, dead 
cells also tend to experience much higher levels of 
non-specific binding. Both factors can skew results 
towards an elevated population of false positives 
for one or multiple markers. This can be especially 
harmful to experiments that hope to evaluate a 
population that is weakly positive for a marker of 
interest. In research, eliminating dead cells from the 
analysis is a precursor to obtaining accurate data 
and ensuring consistency of results across multiple 
experiments. 

Viability staining is also an essential component of 
flow cytometry for therapeutic applications, such as 
the use of Fluorescence-Activated Cell Sorting (FACS) 
to transplant a subset of donor cells into a patient. 
For such treatments, proper live/dead staining is 
vital to ensure that patients receive only the healthy 
percentage of the sample during transplant, rather 
than an immunogenic dose of dying or damaged cells.

As such, gating to eliminate the dead cell population 
should occur before subsequent gates and analyses 
are established. This necessitates a viability control 
that will clearly delineate where populations of live 
and dead cells will appear. 

Viability controls are generally a mixture of live and 
dead cells stained with a differentiating dye. These 
dyes generally fall into one of two broad categories: 
DNA-intercalating and primary amine (protein) stains. 
While these two types of dyes naturally have different 
targets, both rely on the increased cytoplasmic and 
nuclear membrane permeability of dead cells, and 
thus brighter labeling of this population. 

As hinted previously, most current protocols rely on 
killing a portion of the experimenters’ sample and 
mixing this with live cells to create a viability control. 
Not only is this time-consuming and potentially 
wasteful (especially if the researcher is working with 
a rare or difficult to obtain cell sample), but it often 
relies on harsh chemicals to facilitate cell death. 
Furthermore, viability controls prepared in this way 
may still fail to achieve the unambiguous separation 
of live and dead cell populations that is needed for 
optimal gating.

In response to these obstacles, ViaComp® was 
developed. This unique viability control represents the 
first of its class. This reagent contains conveniently 
pre-mixed live and dead synthetic cells that are 
ready to be labeled with the DNA-intercalating or 
primary amine dye of your choice.

In this application note, we illustrate the use of 
ViaComp® by Slingshot Biosciences. Using the 
Cytek® Northern Lights 5-laser cytometer and their 
SpectroFlow® software, we assessed the performance 
of ViaComp® viability controls in conjunction with 
both DNA-intercalating and primary amine dyes. 
Altogether, the results presented here illustrate 
the superior ease-of-use and the dependable 
performance of ViaComp® compared to older, 
alternative viability control reagents and methods. 

Results 
Viability staining is an indispensable part of flow 
cytometry experimental setup. This step, followed 
by the subsequent elimination of dead cells 
from an analysis reduces false-positive signals 
and maintains the consistency of results across 
experiments. In therapeutic applications, accurate 
live/dead staining assures that the sorted cells being 
re-administered to a patient are competent.  
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DNA intercalating dyes are one of two frequently 
used markers of live and dead cell populations. DNA-
intercalating dyes, such as 7-AAD, will stain only 
non-viable cells by permeating the compromised 
plasma and nuclear membranes of these dead 
cells and intercalating, or inserting non-covalently, 
between base pairs of DNA. These dyes will brightly 
stain dead cells while viable cells remain unlabeled. 
As demonstrated by Figures 1 and 2, ViaComp® 
conveniently works with an array of the most popular 
DNA-intercalating dyes, including 7-AAD. 

Performance of ViaComp® in achieving clean 
and defined separation of populations is largely 
unmatched; setting up accurate gates during data 
analysis becomes entirely seamless when using 
these live and dead cell mimics. Furthermore, as 
shown by Figure 2, the mean fluorescence intensity 
(MFI) achieved by the positive, 7AAD-containing 
cell mimics is high, providing an additional layer of 
dependability.

Figure 2: High DNA Binding. ViaComp® beads have encapsulated DNA 
which yield a high and specific signal to DNA intercalating dyes. Moreover, 
the the mixed positive and negative beads result in clear separation of the 
peaks. Overall, this makes for a fast, easy-to-use viability control that pro-
vides very high, specific, and distinct control signals.

Figure 3: Primary Amine Live/Dead Mimic. ViaComp® beads mimic the 
scatter profile of lymphocytes, as shown in plot A. In plot B, ViaComp® beads 
are stained with a primary amine dye (488 nm excitation) and yield the 
staining profile of live and dead cell populations.

Figure 1: DNA Live/Dead Mimic. ViaComp® beads mimic the scatter profile 
of lymphocytes, as shown in plot A. In plot B, ViaComp® beads are stained 
with the DNA intercalating dye (7AAD) and yield the staining profile of live 
and dead cell populations.
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Primary amine dyes represent another method 
of differentiating between live and dead cell 
populations. PA dyes depend on a similar principle 
of membrane permeability but instead ubiquitously 
target proteins. In the case of live cells with intact 
membranes, this constitutes only the surface 
proteins, while in dead cells, both the surface and 
interior proteins will be labeled. Live/dead staining 
with PA dyes thus relies on the comparatively much 
brighter signal of dead cells. A notable advantage of 
this category of label is its effectiveness when used 
in conjunction with fixed cell samples.

ViaComp® similarly demonstrates high performance 
when paired with commonly used primary amine 
dyes. Figure 3 demonstrates the clear separation of 
live and dead populations when ViaComp® is used 
in conjunction with a popular PA dye that excites at 
488nm. Again, as shown in Figure 4, the ViaComp® 
positive stained cell mimics reach an intensely bright 
MFI, and the positive and negative populations are 
widely separated and well-defined. 

Figure 4: High Performance, Less Noise. ViaComp® beads react with pri-
mary amine viability dyes to yield a highly specific signal. Importantly, the 
mixed positive and negative beads result in distinct separation of the peaks 
with minimal background noise, which makes gating much easier.

Conclusion 
Viability staining is important both in experimental research and therapeutic applications of flow cytometry. 
Currently, common viability staining methods require researchers to kill a portion of their cells in an added 
step that is wasteful, time-consuming, and often still does not achieve the desired standard of control. 
ViaComp® is a one-of-a-kind viability control containing conveniently pre-mixed live and dead synthetic cell 
mimics. ViaComp® dead cell mimics are DNA-containing, making this reagent a full process control for DNA-
intercalating live/dead labeling, and this reagent works beautifully with a wide array of both DNA and primary 
amine dyes. The results detailed in this application note demonstrate the seamless usability and paradigm-
shifting performance of ViaComp® in delineating live and dead population gates as well as in achieving an 
overall bright and reliable signal. In short, ViaComp® is a uniquely convenient, clean, and dependable viability 
control that can be readily integrated into your existing flow cytometry workflows.
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