Optimized assays for
breakthrough research
Biology research has been greatly simplified by the availability of standardized assay kits, instruments, and assay
protocols from commercial manufacturers. However, assay optimization remains an essential and often timeconsuming step to ensure the desired sensitivity and specificity to the target of interest.
We provide a broad range of easy-to-use, robust assay kits for protein, DNA, and cell-based assays. All the assay
kits are optimized for the highest data quality on our instruments, with matching software to streamline the data
acquisition and analysis process.
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Cell-based assays

Cell viability
Cell viability assays are critical to a broad spectrum of research areas ranging
from investigation into the mechanisms of cell death to the development of
new therapeutics targeting apoptosis in diseases. One of the most popular
detection technologies for cell viability is a fluorescence microplate reader. The
EarlyTox™ cell viability assay kits include a family of six reagents for characterizing
cell viability, cell proliferation, and various apoptosis events using mammalian
cells. Optimized for use with our microplate readers, these assay kits employ a
no-wash, homogeneous assay protocol that enables characterization of a full
concentration-response profile of test compounds.

•	Optimal data quality for microplate
reader assay
•	Simplified, homogeneous
experimental protocol
•	Preconfigured protocol in SoftMax®
Pro Software

Download Collateral
• EarlyTox Cell Viability Assay Kits

•E
 arlyTox Caspase-3/7 NucView 488
Assay Kit

•E
 valuation of GM-CSF and
TNFα-induced apoptosis

• EarlyTox Caspase-3/7 R110 Assay Kit

• EarlyTox Live/Dead Assay Kit

• EarlyTox Glutathione Assay Kit

• View Webpage
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Representative data from HeLa cells and SpectraMax microplate readers. (A) Live/Dead: Cell viability as measured by the green (live)/red (dead)
fluorescence ratio; (B) Caspase-3/7 R110: Cell apoptosis as measured by the caspase 3/7 activity; (C) Glutathione: Cell apoptosis as measured by the
glutathione content; D&E: Caspase-3/7 NucView 488. The EarlyTox Caspase-3/7 NucView 488 Assay Kits are also applicable to fluorescence imaging, as the
nuclei of intact apoptotic cells are labeled per their caspase activity; (D) Assessment of caspase 3/7 activity on plate reader; (E) Assessment of caspase 3/7
using fluorescence imaging.
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Cell-based assays

Cardiotoxicity
Assessing cardiotoxicity is important during early stages of drug discovery to
eliminate potentially toxic compounds from further development. The EarlyTox™
Cardiotoxicity Kit provides a fast, simple, and reliable fluorescence-based method
for identifying cardiotoxic compounds in a biorelevant assay. Using cultured
cardiomyocytes and a kinetic plate reader, researchers can prioritize leads and
direct medicinal chemistry efforts sooner, improving productivity and reducing
costs associated with extensive safety testing downstream. The kit is optimized
for our FLIPR® Tetra High-Throughput Cellular Screening System and our
microplate readers.

•	Eliminates cardiotoxic compounds
and identify potential drug
candidates
•	Minimizes non-specific effect of dye
on beat characteristics
•	Reduces well-to-well variation and
improves data quality
•	Benchmarked against three
reference compounds: isoproterenol,
sotalol and propranolol

Download Collateral
•G
 et biologically relevant cardiotoxicity data earlier in the drug discovery process
• Cardiomyocyte beating and cytotoxicity assays

• View Webpage
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iPSC derived cardiomyocytes treated with isoproterenol show increased
beat frequency. Isoproterenol is a non-selective ß-adrenergic agonist, which
induces positive chronotropic and inotropic effects. It increases calcium
peak frequency in iPSC-derived cardiomyocytes.
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iPSC cardiomyocytes treated with propranolol exhibit a slower beat
frequency. Propranolol is a non-selective blocker of ß1- and ß2-adrenergic
receptors which inhibits the action of agonists of ß-adrenergic receptors. It
slows peak frequency of calcium in iPSC-derived cardiomyocytes.
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iPSC cardiomyocytes treated with sotalol show decreased beat
frequency and altered beat pattern. Sotalol is a non-selective competitive
ß-adrenergic receptor blocker that also inhibits hERG. In addition to slowing
peak frequency of calcium in iPSC-derived cardiomyocytes, it alters the
normal pattern.
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Cell-based assays

cAMP/cGMP signaling
The CatchPoint® cAMP and cGMP Fluorescent Assay Kits measure cAMP/cGMP
levels and adenylate cyclase activity via a competitive immunoassay format.
The kits’ high-affinity reagents are optimized for sensitivity and precision in
applications where cAMP and cGMP levels are low. A single wash step removes
unbound material prior to the development step, so the assays are very resistant
to interference from colored or fluorescent test compounds. The kits are
optimized for our microplate readers.

•	Rapid signal development—Stoplight
Red substrate gives a stable, precise
readout in just 10 minutes

Download Collateral
•M
 easuring cAMP levels

•	Flexible read time—assay is stable
up to 24 hours

• Measuring cGMP levels

• View Webpage
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•	Single wash step protocol—reduced
interference from test compounds
for improved reliability of results
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CatchPoint cAMP and cGMP assay principle.

cAMP calibrator concentration (nM)
The calibration curve for the CatchPoint cAMP Assay Kit was generated
on the SpectraMax i3 Multi-Mode Microplate Reader. The EC50 of the
cAMP calibration curve was 3.3 nM.

moleculardevices.com

cGMP calibrator (nM)
The calibration curve for the CatchPoint cGMP Assay Kit was generated
on the SpectraMax i3 Multi-Mode Microplate Reader. The EC50 of the
cAMP calibration curve was 3.1 nM.
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Cell-based assays

Calcium mobilization
Calcium assay kits are the platform of choice for measuring changes in
intracellular calcium for drug discovery and research. Built as the most
comprehensive calcium portfolio, our FLIPR® and QBT™ Calcium Assay Kits
deliver pre-optimized, homogeneous, fluorescence-based formulations to
expedite assay development and screening of GPCR and ion channel targets.
The kits are optimized for the FLIPR Tetra High-Throughput Cellular Screening
System and the FlexStation® 3 Multi-Mode Microplate Reader.

•	Optimized no-wash assays

Download Collateral

• Patented quench technology

•	Compatible with endogenous,
primary or stem cell targets
• Rapid assay development

•F
 LIPR Calcium Assay Kits

• Largest signal window available

•E
 nhance your calcium screens

•	Quench- and probenecid-free
protocols

•C
 alcium signaling
•H
 omogenous Fura-2 calcium assay

• View Webpage
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FLIPR Calcium 6 Assay Kits demonstrate largest signal window and
greater flexibility over other assay kits. When performing no-wash assays
(initial media removal, replaced with assay buffer, no-wash after dye-loading)
the novel fluorophore of FLIPR Calcium 6 Assay Kits demonstrate highest
signal to background ratio. Obtain the same high quality performance in the
presence or absence of masking dye.
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Cell-based assays

Potassium channel activity
The FLIPR® Potassium Assay Kit exploits the permeability of thallium ions
(Tl+) through both voltage- and ligand-gated potassium (K+) channels. In this
assay, a novel, highly-sensitive Tl+ indicator dye is utilized that produces a
bright fluorescent signal upon the binding to Tl+ conducted through potassium
channels. The intensity of the Tl+ signal is proportional to the number of
potassium channels in the open state; therefore it provides a functional indication
of the potassium channel activities. In addition, one of our proprietary masking
dyes is employed to further reduce background fluorescence for improved
signal/noise ratio. The kit is optimized for the FLIPR Tetra High-Throughput
Cellular Screening System and the FlexStation 3 Multi-Mode Microplate Reader.

•	Functional measurement of
potassium channel activity in a
cell-based assay
•	Homogenous no-wash protocol
reduces well-to-well variation and
simplifies the workflow
•	Expanded signal window compared
to non-homogenous assay

Download Collateral

•	Rapid procedure with less
hands-on time

•C
 haracterization of hERG channel blockers on the FlexStation 3 reader
• Characterization of hERG channel blockers on the FLIPR Tetra System

• View Webpage
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The assay exploits the permeability of thallium (Tl+) for potassium (K+)
channels. The cells are incubated with an AM ester form of a fluorescent
thallium sensitive dye. Intracellular esterases cleave off the AM group
trapping the dye within the cells. Cells are then stimulated with either a
mixture of K+ and Tl+ or a ligand in the presence of Tl+. The increase in
fluorescent signal represents the influx of Tl+ into the cell specifically through
the potassium channel and becomes a measure of potassium channel
functional activity. Background is reduced by the masking solution.
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Comparison of signal dynamic range between the FLIPR Potassium
Assay Kit and a competitor kit. Negative control is 4 µM terfenadine;
positive control is buffer. The Z’ factor for the FLIPR Potassium Assay Kit =
0.85 and n = 32 compared to the competitor Z’ factor = 0.64 and n = 30.
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Cell-based assays

Membrane potential
The FLIPR® Membrane Potential Assay Kits deliver homogenous fluorescencebased formulations for observation of real-time membrane potential changes
associated with ion channel activation and ion transporter proteins. Each
homogeneous assay kit utilizes a proprietary indicator dye and quencher
combination to maximize cell line/channel/compound applicability while
eliminating causes of data variability. This unique formula responds 10 times
faster and has greater temperature stability than traditional dyes, providing
high quality screening data that shows good correlation with manual patch
clamp assays. The kit is optimized for the FLIPR Tetra High-Throughput Cellular
Screening System and the FlexStation 3 Multi-Mode Microplate Reader.

•	Mix-and-read simplicity to rapidly
screen ion channel targets
• Homogenous no-wash protocol
• Unmatched throughput
• Fast response times

Download Collateral
•F
 LIPR Membrane Potential Assay Kits
• Optimization of Nav1.5 channel assay

• View Webpage
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Membrane Potential (Figure 1)
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Correlation of changes in membrane potential to fluorescence assays on
the FLIPR Tetra System. CHO cells transfected with K+ channel exposed to
various concentrations of potassium*.
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Comparison between patch clamp (mV) and FLIPR Membrane Potential
(fluorescence) Assays on CHO cells expressing a voltage-gated
K+ channel*.
* Data courtesy of Michael Xie, Millennium Pharmaceuticals, Inc.
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Cell-based assays

Fatty acid uptake
Fatty acids are utilized for diverse cellular processes including mitochondria
oxidation, membrane synthesis and energy storage. Understanding the Fatty
Acid Transport Proteins (FATP) that regulate this process is of great importance
in biomedical research and drug discovery. The QBT™ Fatty Acid Uptake Assay
Kit is a single-step homogeneous fluorescent assay that provides real-time
uptake kinetics and is ideally suited for high-throughput screening applications
in both 96-well and 384-well formats. It delivers pre-optimized, fluorescencebased formulations to expedite assay development and screening of fatty
acid transporters. The kit is optimized for the FLIPR Tetra High-Throughput
Cellular Screening System and the FlexStation 3 Multi-Mode Microplate Reader.

•	Homogeneous, live-cell fluorescent
assay replaces radioactive assays,
reducing disposal costs and
eliminating safety risks associated
with radiolabeled assays
•	One-step, homogeneous assay
format is amenable to automation
and high-throughput screening
•	Two assay setup options offer
greater flexibility: endpoint mode
for high-throughput applications
or real-time kinetic mode for
mechanistic studies

Download Collateral
•Q
 BT Fatty Acid Uptake Assay Kit
•Q
 uantification of fatty acid uptake in HepG2 cells and adipocytes

• View Webpage
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Fibroblasts vs. adipocytes. 3T3 L1 adipocytes were plated at 50,000 cells/
well in 100 µL of DMEM/FBS in a 96-well plate and incubated at 37°C for 5
hours. Growth medium was then replaced with fatty acid uptake solution.
Kinetic readings were started immediately with a Molecular Devices
FlexStation 3 microplate reader. A: adipocytes; B: fibroblasts; C: no cells
(uptake reagent only).
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Leptin inhibitory effect. 3T3L1 adipocytes were plated at 50,000 cells/
well/100 µL of DMEM/FBS in 96-well plate for 5 hours, then serum deprived
for 1 hour with or without leptin (100 nM). Insulin at 10 nM was then added into
the well and incubated for a further 30 minutes at 37°C, 5% CO2 incubator.
At the end of the incubation time, 100 µL of fatty acid was added into the
well, and kinetic readings were started immediately with a FlexStation 3
microplate reader. Data courtesy of Cambridge Biotechnology. A: insulin,
B: insulin and leptin, C: basal.
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Fibroblasts vs. adipocytes; insulin dose-response. 3T3 L1 adipocytes
were plated at 50,000 cells/well in 100 µL of DMEM/FBS in a 96-well plate
and incubated at 37°C for 5 hours, then serum deprived for 1 hour. Different
concentrations of insulin were added into the well and incubated for 30
minutes at 37°C, 5% CO2 incubator. At the end of the incubation time,
100 µL of fatty acid mixture was added into the well, and kinetic readings
were started immediately with a FlexStation 3 microplate reader. Traces
A to F correspond to adipocytes with 160, 16, 8, 1.6, 0.16, and 0 nM insulin,
respectively; traces G and H correspond to fibroblasts with 0 and 160 nM
insulin, respectively.
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Cell-based assays

Neurotransmitter uptake
Neurotransmitter transporters play a key role in depression and
neurodegenerative diseases (NDD) such as Alzheimer’s and Parkinson’s. The
ability to monitor serotonin, norepinephrine, and dopamine transporter activity in
expressing cells, transfected or primary, is key to a better understanding of these
diseases. Optimized for our FLIPR Tetra High-Throughput Cellular Screening
System and the FlexStation 3 Multi-Mode Microplate Reader, the Neurotransmitter
Transporter Uptake Assay Kit can be used to screen for live-cell kinetic uptake
for these three key neurotransmitters.
Download Collateral
•L
 ive-cell kinetic assay measures uptake of serotonin, norepinephrine, and
dopamine neurotransmitters
• A fluorescence-based Neurotransmitter Transporter Uptake Assay

• View Webpage

masking
dye

•	Homogeneous, live-cell fluorescent
assay replaces radioactive assays,
reducing disposal costs and
eliminating safety risks associated
with radiolabeled assays
•	One-step, homogeneous assay
format is amenable to automation
and high-throughput screening
•	Two assay setup options offer
greater flexibility: endpoint mode
for high-throughput applications,
or real-time kinetic mode for
mechanistic studies

neurotransmitter
imitating fluorophore

Plate cells in microtiter plate. Let adhere overnight.

transport over time
neurotransmitter
transporter

100 µL (96 well) / 25 µL (384 well)

neurotransmitter
transporter

neurotransmitter
imitating fluorophore

Next day, remove media and add compound to cells
100 µL (96 well) / 25 µL (384 well)

neurotransmitter
transporter

Incubate plate for 10-30 minutes @ 37°C & 5% CO2
Neurotransmitter Transporter Uptake Assay principle. The
Neurotransmitter Transporter Uptake Assay Kit uses a fluorescent substrate
that mimics the biogenic amine neurotransmitters and is taken into the
cell through those specific transporters, resulting in increased intracellular
fluorescence intensity that is monitored in real time using a bottom-reading
microplate reader. In this convenient no-wash procedure, cells are incubated
with the kit reagent and transferred to the plate reader for evaluation.
The assay is ideal for use in academic, biotech, and pharmaceutical
environments for research, assay development, and screening.

Add dye solution to cells
100 µL (96 well) / 25 µL (384 well)

Read plate
(kinetic or endpoint)

Neurotransmitter Transporter Uptake Assay workflow.

moleculardevices.com

9

Protein assays

Protein expression
Protein detection is important for pharmaceutical and clinical research today, and
the western blot is among the most common methods employed for this purpose.
Various techniques are used to detect proteins on western blot membranes
including fluorescence and chemiluminescence. However, each technique
has its limitations, and there is a continuing need to improve quantitation,
accuracy, and dynamic range. Here we report on a novel system for western blot
membrane protein analysis with the ScanLater™ Western Blot Assay Kit on our
microplate readers. The kit is a time-resolved fluorescence (TRF)-based assay for
quantitating as little as femtogram protein samples.

•	Eliminate time-dependent substrate
addition steps
•	Sustain blot signal stability for at
least one month
•	Enhance assay sensitivity using TRF
method to reduce background noise
•	Maintain femtogram to picogram
protein sensitivity similar
to traditional western blot
detection methods

Download Collateral
• ScanLater Western Blot Detection System
• Detection and quantitation of protein
• Estimation of protein molecular weights

• View Webpage
1

Perform gel electrophoresis and transfer to membrane.

2

X

Rabbit anti-X
Mouse anti-Y
Streptavidin
Y

Z

Block with ScanLater blocking buffer and
incubate with primary antibodies.

3
Eu

Wash with ScanLater wash buffer and incubate with
ScanLater secondary antibody.

4

Wash with ScanLater wash buffer and measure with
ScanLater Western Blot Detection Cartridge.

ScanLater Western Blot assay principle.

moleculardevices.com

10

Protein assays

Enzymes
Based on the specific, high-affinity interaction of phospho groups with trivalent
metal-containing nanoparticles (beads), IMAP is a generic, non-antibody-based
platform to assess kinase, phosphatase, and phosphodiesterase activity. An
enzyme reaction is performed using a fluorescently-labeled substrate. Addition of
the IMAP® Binding System stops the enzyme reaction and initiates binding of the
beads to phosphorylated substrates. Binding of the substrate to the beads, which
correlates to enzyme activity, can be detected using either FP or TR-FRET as a
readout. The kits are optimized for our microplate readers.
Download Collateral
• IMAP technology for kinases, phosphatases and phosphodiesterases
• IMAP phosphodiesterase assays
• IMAP FP kinase assays

•	Complete assay system for
screening kinases, phosphatases,
and phosphodiesterases
•	Robust fluorescence signal gives
reliable results with good Z’ factors
•	Homogeneous and amenable
to miniaturization for greater
cost savings
•	Available in both FP and TR-FRET
detection modes to meet users’
screening needs

• View Webpage
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ATP

fluorescent
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PO4
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product

PO4
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4

high FP

IMAP binding
reagent

IMAP FP generic kinase and phosphatase assays. IMAP principle using
FP readout: Binding Solution is added after the kinase reaction using
a fluorescently labeled peptide. The small phosphorylated fluorescent
substrate binds to the large M(III)-based nanoparticles which reduces the
rotational speed of the substrate and thus increases its polarization.

IMAP TR-FRET generic kinase and phosphatase assays. IMAP principle
using TR-FRET readout: Binding Solution is added after the kinase reaction
using a fluorescently labeled peptide or protein. In this system, the
nanoparticle is spiked with a Terbium (Tb)-Donor molecule. By binding to the
spiked M(III)-based nanoparticles, the phosphorylated fluorescent substrate
comes into close proximity with the Tb-Donor, which allows measurement
of the TR-FRET between the Tb-Donor and the phosphorylated,
fluorescent substrate.

IMAP FP generic phosphodiesterase assays. IMAP principle using FP
readout: Binding Solution is added after the phosphodiesterase reaction
using a fluorescently labeled substrate. The small phosphorylated
fluorescent substrate binds to the large M(III)-based nanoparticles
which reduces the rotational speed of the substrate and thus increases
its polarization.

IMAP TR-FRET generic phosphodiesterase assays. IMAP principle using
TR-FRET readout: Binding Solution is added after the phosphodiesterase
reaction using a fluorescently labeled substrate. In this system, the
nanoparticle is spiked with a Terbium (Tb)-Donor molecule. By binding to the
spiked M(III)-based nanoparticles, the phosphorylated fluorescent substrate
comes into close proximity with the Tb-Donor, which allows measurement
of the TR-FRET between the Tb-Donor and the phosphorylated,
fluorescent substrate.
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Protein assays

Reporter gene
Reporter gene assays are an important tool for monitoring cellular events
associated with gene expression, gene regulation, and signal transduction.
These assays commonly use firefly luciferase as the primary reporter, and may
additionally use Renilla luciferase as a secondary reporter for normalization.
The application of luciferase-based reporter assays using luminescence
microplate readers has become increasingly popular for high-throughput
analysis of gene expression as well as drug discovery applications.

• Glow-type
	
or flash-type
luminescence with excellent
sensitivity
• Optimized
	
for luminescence
microplate readers

The SpectraMax® Glo Steady-Luc™ Reporter Assay Kit and SpectraMax®
DuoLuc™ Reporter Assay Kit provide highly sensitive luciferase and dual
luciferase quantitation in mammalian cells.

• Simplified
	
data acquisition and
analysis with preconfigured protocol
in SoftMax Pro Software

Download Collateral
• SpectraMax Glo Steady-Luc Reporter
Assay Kit

• SpectraMax DuoLuc Reporter Assay Kit
• Highly sensitive dual luciferase detection

• Measuring luciferase expression

• View Webpage

• View Webpage

Firefly
luciferase

Promoter

Control
reporter

Principle of luciferase reporter assay. A firefly luciferase (reporter) gene
containing the promoter region of interest (green) is transfected into target
cells. The amount of expressed luciferase protein is measured by the
luminescence signal.
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Principle of dual luciferase reporter assay. A firefly luciferase reporter
gene containing the gene or promoter region of interest and a Renilla
luciferase reporter gene typically containing a constitutive promoter are
transfected into target cells. Expression levels of each luciferase are
measured sequentially by their luminescence signals.
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Measurement of firefly luciferase with a wide linear dynamic range and
extended signal time window using the SpectraMax Glo Steady-Luc kit.
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Measurement of firefly (red) and Renilla (blue) luciferases in a dilution
series of HeLa cells transfected with both luciferases using the
SpectraMax DuoLuc kit.
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DNA assays

dsDNA quantitation
Quantitation of DNA is a critical step in molecular biology requiring accuracy,
reliability, and the use of increasingly smaller sample volumes for applications
such as next-generation sequencing. Compared to spectrophotometric DNA
quantification, the fluorometric method provides key advantages such as
significantly increased sensitivity, high selectivity for double-stranded DNA
(dsDNA) over single-stranded DNA (ssDNA) or RNA, and improved contaminant
tolerance (protein and carbohydrate molecules). The SpectraMax® Quant™
dsDNA Assay Kits provide pre-optimized, complete solutions that are sensitive,
accurate, and easy to use. The kits are optimized for our microplate readers.

•	Covers a wide range of dsDNA
concentrations
•	Highly selective for dsDNA over
ssDNA or RNA
• High tolerance for contaminants
•	Optimized for fluorescence
microplate readers

Download Collateral

•	Simplified data acquisition and
analysis with preconfigured
protocols in SoftMax Pro Software

•S
 pectraMax Quant dsDNA Assay Kits
• Quantitation of dsDNA samples

• View Webpage
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Representative data from three different SpectraMax Quant dsDNA Assay Kits. (A) AccuBlue Pico kit; (B) AccuClear Nano kit; (C) AccuBlue
HiRange kit.
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SpectraMax Quant dsDNA Assay Kits are highly selective for dsDNA. (A) AccuBlue Pico kit; (B) AccuClear Nano kit; (C) AccuBlue HiRange kit.
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Compatible assays & systems
For detailed information, select the images or text.

SpectraMax®
iD3 Multi-Mode
Microplate
Reader

SpectraMax®
i3/i3x
Multi-Mode
Microplate
Reader

SpectraMax®
M Series
Multi-Mode
Microplate
Readers

SpectraMax Quant dsDNA
Assay Kits

ü

ü

ü

SpectraMax Glo
Steady-Luc Reporter
Assay Kit

ü

ü

ü

SpectraMax DuoLuc
Reporter Assay Kit

ü*

ü*

CatchPoint cAMP and
cGMP Fluorescent
Assay Kits

ü

ü

ü

ü

IMAP Kinase, Phosphatase,
and Phosphodiesterase
Assays

ü

ü

ü

ü

ScanLater Western Blot
Assay Kit

SpectraMax®
L Microplate
Reader

FlexStation® 3
Multi-Mode
Microplate
Reader

FLIPR Tetra®
System

ü
ü

ü

ü*

ü

EarlyTox Cell Viability
Assay Kits

ü

ü

ü

ü

QBT Fatty Acid Uptake
Assay Kit

ü

ü

ü

ü

ü

Neurotransmitter
Transporter Uptake
Assay Kit

ü

ü

ü

ü

ü

EarlyTox Cardiotoxicity Kit

ü

ü

ü

ü

Fura-2 QBT Calcium Kit

ü

ü

FLIPR Potassium
Assay Kit

ü

ü

FLIPR Membrane Potential
Assay Kit

ü

ü

FLIPR Calcium Assay Kits

ü

ü

*Equipped with injectors

moleculardevices.com
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Contact Us
Phone: +1-800-635-5577
Web:
moleculardevices.com
Email:
info@moldev.com
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