


www.enzolifesciences.comwww.enzolifesciences.com

International Edition   11/2009

Enabling Discovery in Life ScienceTM

Enzo Life Sciences, Inc., a subsidiary of Enzo Biochem, Inc., is organ-
ized to lead in the development, production, marketing, and sale of in-
novative life science research reagents worldwide.  Now incorporating 
the skills, experience, and products of ALEXIS Biochemicals, acquired 
in 2007, BIOMOL International, acquired in 2008, and Assay Designs, 
acquired in 2009, Enzo Life Sciences  provides over 25 years of busi-
ness experience in the supply of research biochemicals, assay sys-
tems and biological reagents “Enabling Discovery in Life Science™”.

Based on a very substantial intellectual property portfolio, Enzo Life 
Sciences, Inc. is a major developer and provider of labeling and 
detection technologies across research and diagnostic markets.  A 
strong portfolio of labeling probes and dyes provides life science 
environments with tools for target identifi cation and validation, and 
high content analysis via gene expression analysis, nucleic acid de-
tection, protein biochemistry and detection, molecular biology, and 
cellular analysis.    

 • Genomic Analysis    • Cellular Analysis

• Post-translational Modification  • Signal Transduction

• Cancer & Immunology   • Drug Discovery

In addition to our wide range of catalog products, a complementary 
range of highly specialized custom services are also offered to provide 
tailor-made solutions for researchers.  These include small molecule 
organic synthesis, custom-labeled FISH probes, peptide synthesis, 
protein expression, and antibody production. 

ENZO LIFE SCIENCES, INC.
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4Introduction

Novel Cell Functional Assays for Toxicity 
Testing of Pre-clinical Drug Candidates

The effect of drugs or other xenobiotics (e.g. toxins, environmental contaminants) upon living organ-
isms depends very much upon their concentration at the site(s) of their action [1].  Cationic drugs in 
particular often exhibit large apparent volumes of distribution, which is consistent with various forms 
of sequestration within cells and tissues.  This form of drug uptake can occur in intact cell types that 
are not necessarily specialized for the handling of xenobiotics.  The drugs are sequestered into cells by 
a variety of metabolically-driven, but receptor-independent means including mitochondrial membrane 
potential-driven concentration, nuclear concentration via DNA affi nity and vacuolar-ATPase-driven 
trapping into lysosomes that subsequently swell by an osmotic mechanism.  Drug concentration within 
cells may arise from the innate membrane permeability of the uncharged forms of these drugs, as well 
as by means of specifi c transporters (organic cation transporters, choline transporters, etc.).  Such drug 
sequestration can contribute to overall toxicity, as well as prolong the duration of a drug’s action.  

Toxicity continues to be responsible for more than 30% of compound attrition during the drug devel-
opment process and remains one of the major causes for drugs being withdrawn after their approval 
[2]. The US Food and Drug Administration (FDA) guidance of “Safety Testing of Drug Metabolites” 
published in February, 2008 encourages evaluation of metabolite toxicity early in the drug develop-
ment process [3].  Enzo Life Sciences is developing a variety of innovative assays that are potentially 
applicable to in vitro toxicology testing during preclinical and clinical drug development. These assays 
provide robust and rapid in vitro toxicity screening approaches to identify compound liabilities and STR 
(structure toxicity relationship) associated with new chemical entities (NCEs), aiding in selection and 
optimization of NCEs in the early stages of drug discovery. The results obtained from multiple assays 
and dose-response profi les allow better understanding of the potential toxicity of compounds and thus 
facilitate selection of compounds with a higher probability of success.   

The panel of fl uorescence-based live cell assays are designed to assess the impact of xenobiotics on 
overall cell function, with particular emphasis on the plasma membrane, lysosomal, mitochondrial and 
nuclear compartments.  Many of the assays have been optimized for analysis by fl ow cytometry, while 
others are geared towards microplate-based cytometry.  The semi-automated multi-well cell-based as-
say workfl ow provides a rapid and quantitative high-throughput approach for determining drug- or toxic 
agent-induced live cell response, offering throughput advantages relative to methods based upon elec-
tron microscopy, fl uorescence microscopy or fl ow cytometry.  Early secondary screening of candidate 
drugs for potentially adverse cell activity in the drug discovery phase could predict later risks in drug 
development arising from drug safety issues.  Such a screening approach can aid in selecting the best 
candidate compounds for further drug development efforts, as well as provide preliminary benchmark-
ing of dosing limits in preclinical toxicity studies.
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Enzo Life Sciences provides a variety of tools to help pharmaceutical and biotech companies optimize 
their pre-clinical and clinical drug development programs through early lead drug identifi cation, lead 
candidate selection, predictive toxicology and compound characterization.  The various cell-based as-
says are summarized schematically in Figure 1.  Overall, these assays may be broadly classifi ed into 
four main categories:

Death pathway assays: •  Cell-based assays for monitoring compound effects on apoptosis, 
autophagy and necrosis.  Includes monitoring of annexin V redistribution, nuclear condensation, 
autophagosome generation and loss of plasma membrane integrity.

Oxidative stress, antioxidants & scavenger assays: •  Cell-based assays for monitoring compound 
effects on reactive oxygen species, superoxide, nitric oxide and peroxynitrite.

Cell cycle and transcriptional arrest assays: •  Cell-based assays for monitoring compound effects on 
cell cycle dynamics, ribosome biogenesis, inhibition of transcription and cellular stress.

Toxicology assays: •  Cell-based assays for monitoring compound effects on the function and 
viability of human and rodent cell lines.  Includes monitoring cell viability, cell proliferation/cyto-
toxicity, lysosome expansion and mitochondrial activity.

 

LITERATURE REFERENCES:

[1]  Intense pseudotransport of a cationic drug mediated by vacuolar ATPase: procainamide-induced autophagic cell vacuolization: G. Morissette, et al.; Toxicol. Appl. Pharmacol. 228, 364 (2008)

[2]  Early toxicity screening strategies: N. Greene & R. Naven; Curr. Opin. Drug Discov. Devel. 12, 90 (2009)

[3]  Guidance for Industry Safety Testing of Drug Metabolites. U.S. Department of Health and Human Services, Food and Drug Administration, Center for Drug Evaluation and Research (CDER), February 2008

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm079266.pdf 

FIGURE 1:  Schematic representation of the cellular sites and mechanisms of drug trapping within cells (modified from G. Morissette et al., 2008).  ∆ΨM = negative membrane 
potential of the inner mitochondrial membrane.  The cellular targets of Enzo Life Sciences’ fluorescence-based live cell assays are highlighted as well on this diagram.  Detailed 
descriptions of the assays may be found in the appropriate sections of this catalog.
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Nuclear-ID™ Red Cell Cycle Kit 
GFP-Certifi ed™ for fl ow cytometry

Cell Structure and Organelle Markers

Measures DNA content in live, permeabilized or fixed cells• 

Monitor changes in cell cycle dynamics arising from drug • 

treatment or other perturbations
True multiplexed capability with GFP and other green • 

fluorescent probes used in immunophenotypic analyses
Easy staining protocol, simply add the dye and analyze • 

by flow cytometry
Performance validated using a wide range of cell densities• 

Nuclear-ID™ Red dye specific signals • 

(Excitation 568nm, Emission 637nm)

Nuclear-ID™ Red Cell Cycle Analysis Kit determines the percentage of cells in a given sample in G0/G1, S and G2/M phases, and quantifies cells in the sub-G0 
phase.  Perform DNA studies in live, permeabilized and fixed cells for normal cell lines and cell lines exhibiting multiple ploidy levels.  Nuclear-ID™ Red Rea-
gent is validated for live cell assay densities ranging from 1 x 105 to 5 x 105 cells/ml.This kit provides a convenient approach to analyze induction and inhibition 
of cell cycle progression by flow cytometry.  Nocodazole, a control cell cycle perturbation agent is provided for monitoring changes in cell cycle dynamics. 

ENZ-51008  100 Assays 

KIT CONTAINS:    

200µl, Nuclear-ID™ Red Cell Cycle Detec-
tion Reagent

10µg, Nocodazole Control

15µl, 10X Assay Buffer

G0/G1

G2/MS

CONTROL

G0/G1

S

APHIDICOLIN

G0/G1

G2/M

S

ETOPOSIDE

G2/M

S

G0/G1

NOCODAZOLE

FIGURE 1:  Drug treatments with live cells inhibit cell cycle progression at different phases.

FIGURE 2: Three-dimensional reconstruc-
tion of the spatial relationship between the 
green fluorescent protein-expressing (GFP-
expressing) mitochondria and the nucleus us-
ing a structured illumination method, as im-
plemented with the ApoTome from Carl Zeiss, 
Inc.  This imaging method enabled creation of 
optical sections through the nucleus using a 
conventional fluorescence microscope, for im-
proved resolution along the optical axis.  The 
optical sections were then used to create a 
3-D reconstruction of the nucleus, enabling the 
GFP-expressing mitochondria to be displayed 
in their proper spatial context. 
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Nuclear-ID™ Green Cell Cycle Kit 
for fl ow cytometry

Measures DNA content in live, permeabilized or fixed cells• 

Performance validated with a wide range of cell densities• 

Excited using common 488nm laser source, generating a • 

green ~530nm emission
Easy staining protocol, simply add dye and analyze by • 

flow cytometry
Nuclear-ID™ Green dye specific signals • 

(Excitation 503nm, Emission 531nm)

Nuclear-ID™ Green Cell Cycle Analysis Kit determines the percentage of cells in a given sample in G0/G1, S and G2/M phases, and quantifies cells in the 
sub-G0 phase.  Perform DNA studies in live, permeabilized and fixed cells, using normal cell lines and cell lines exhibiting multiple ploidy levels.  Nocoda-
zole, a control cell cycle perturbation agent is provided for monitoring changes in cell cycle dynamics.  Live-cell studies include cellular DNA content and 
cell cycle distribution for the detection of variations in growth patterns, for monitoring apoptosis, and for evaluating tumor cell behavior and suppressor 
gene mechanisms. 

FIGURE 2:  DNA detection in live HeLa cells using Nuclear-ID™ Green dye and wide-field fluorescence 
microscopy. 

FIGURE 1:  Performance is validated for a wide range of cell densities.

Increasing cell concentration with constant dye concentration

105 cells/ml 5 x 105 cells/ml 106 cells/ml

ENZ-51014  100 Assays

KIT CONTAINS:    

100µl, Nuclear-ID™ Green Cell Cycle Detec-
tion Reagent

10µg, Nocodazole Control

15µl, 10X Assay Buffer
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Nucleolar-ID™ Green Detection Kit 
for microscopy

Specifically designed for visualization of nucleoli in live • 

cells

Compatible with common live-cell nuclear counter-stains • 

including Nuclear-ID™ Red DNA Stain

High resistance to photobleaching and concentration • 

quenching, ensuring strong, consistent fluorescence 
signal, even after extended viewing

Demonstrates appropriate response to treatment with • 

well-characterized nucleolar-perturbation agents

Nucleolar-ID™ Green dye specific signals • 

(Excitation 450nm, Emission 481nm)

Nucleolar-ID™ Green Detection Kit is specifically designed to stain nucleoli in living cells and observe dynamic changes in the nucleolus.  Nucleolar-
ID™ Green dye doesn’t co-emit in the Texas Red region of the light spectrum.  Thus it can be used in conjunction with a red nuclear stain to examine 
the changes in this organelle in relation to the organization of the DNA within the cell nucleus.  Monitor impaired ribosome biogenesis, inhibition of 
transcription, cell cycle dynamics and cellular stress, as well as the distribution, trafficking and dynamics of nucleolar proteins and dispersal of viral 
proteins and potentially, as an aid in identifying cancer cells.  Actinomycin D, a nucleolar pertubrbation control agent, is provided for monitoring chang-
es in nucleolar dynamics.

ENZ-51009  500 Assays 

KIT CONTAINS:    

50µl, Nucleolar-ID™ Green Detection Reagent

50µl, Actinomycin D Control

125µg, 10X Assay Buffer

FIGURE 2:  Cells stained with Nucleolar-ID™ Green Detection 
Reagent show maximal fluorescence signal within the nucleoli 
and faint fluorescence throughout the nucleus and cytoplasm, as 
shown in panel A.   When the cells are treated with low doses of 
actinomycin D, loss of nucleolar staining is observed, as shown 
in panel B.  Counterstaining with Nuclear-ID™ Red Detection 
Reagent facilitates highlighting the nucleoli relative to the weak 
cytoplasmic staining.

FIGURE 1:  Nucleolar-ID™ Green dye stained live U2OS cells counterstained with Nuclear-ID™ Red (A), Draq5™(B), Vybrant® DyeCycle™ Ruby (C), and Hoechst 33342 (D).  
Nucleoli appear as green structures contrasted against the selected nuclear counterstain by fluorescence microscopy.  As an RNA stain, the Nucleolar-ID™ Green dye displays 
some cytoplasmic staining as well, but the nuclear counterstain facilitates unambiguous identification of the nucleoli as green fluorescence signal within the confines of the 
highlighted nuclear fluorescence signal.

A B c d

BA
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Total Nuclear-ID™  Green/Red Nucleolar/Nuclear 
Detection Kit for microscopy and fl ow cytometry

Simultaneous staining of both the nucleolus and the • 

nucleus of live cells
Highly resistant to photobleaching and concentration • 

quenching 
Monitor drug-induced changes in the nucleolus• 

Spectrally pure green signal allows multiplexing• 

Nuclear counter-stain facilitates analysis• 

Nuclear-ID™ Red Detection Reagent• 

(Excitation 568nm, Emission 637nm)
Nucleolar-ID™ Green Detection Reagent • 

(Excitation 450nm, Emission 481nm)

Nuclear-ID™ Green/Red Kit contains two proprietary dyes suitable for simultaneous staining and visualizing of nucleoli and nuclei in live cells.  Nucleolar-
ID Green™ dye doesn’t co-emit in the Texas Red region of the light spectrum allowing multiplex capability with orange or red dyes.  Examine nucleolar dy-
namic changes in intracellular distribution, trafficking and localization arising from biological processes and monitor impaired dynamics of nucleolar pro-
teins, the distribution of viral proteins, and potentially facilitate identifying cancer cells.  A nucleolus perturbation control agent, actinomycin D, is provided 
for monitoring changes in nucleolar dynamics.

ENZ-51006  500 Assays  

KIT CONTAINS:   

50µl, Nucleolar-ID™ Green Detection Reagent

50µl, Nuclear-ID™ Red Detection Reagent

125µg, Actinomycin D Control

15ml, 10X Assay Buffer

FIGURE 2:  Three-dimensional reconstruction of the spatial 
relationship between the nucleoli and the nucleus using a 
structured illumination method, as implemented with the 
ApoTome from Carl Zeiss, Inc.  From a hardware perspec-
tive, the ApoTome consists of a slider, which inserts into the 
fluorescence beam path at the plane of the field diaphragm, 
and a control box to operate the slider.  This imaging method 
enabled creation of optical sections through the nucleus using 
a conventional fluorescence microscope, for improved resolu-
tion along the optical axis.  The optical sections were then 
used to create a 3-D reconstruction of the nucleus, enabling 
the nucleoli to be displayed in their proper spatial context 
relative to the body of the nucleus.

FIGURE 1:  Live U2OS cells (A) and HeLa cells (B) stained using the red/green dual fluorescence detection 
method.  The proprietary dyes exhibit minimal spectral overlap with one another, high signal intensity 
and low photobleaching.  The green dye shows maximal fluorescence signal within the nucleoli, and faint 
fluorescence throughout the nucleus.  Weak fluorescence is also observed throughout the cytoplasm, 
predominantly associated with mitochondria.  The red dye maximally stains the DNA in the cell nucleus. 
The number of nucleoli in different mammalian cell types varied and nucleoli were of different sizes as 
well.  There appeared to be an inverse relationship between the size and number of nucleoli in mam-
malian cells.

BA
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Lyso-ID™ Red Detection Kit 
GFP-Certifi ed™ for microscopy

Novel acidic organelle-selective dye for live cell imaging • 

of lysosomes

Lyso-ID™ Red dye highly phospholipidosis as well as • 

autophagosome accumulation as punctuate signal

Highly resistant to photobleaching and concentration • 

quenching 

Long wavelength red emission easily multiplexes with • 

common fluorescent dyes (coumarin, FITC, Cyanine 3) and 
fluorescent proteins (BFP, CFP, GFP, YFP)

Lyso-ID™ Red Detection Reagent specific signals • 

(Excitation 568nm, Emission 667nm)

Lyso-ID™ Red Detection Kit can detect different forms of lysosome-dependent catabolic pathway dysregulation including phospholipidosis and autophago-
some accumulation.  Lyso-ID™ Red  dye is suitable for monitoring cytotoxic lysosomal perturbation arising from drug or toxic agent treatment, with 
potential applications for in vitro ADME-Tox investigations by monitoring the aberrant intracellular accumulation of phospholipids induced by cationic 
amphiphilic drugs within live cells (phospholipidosis).
 

ENZ-51005  500 Assays

KIT CONTAINS:    

50µl, Lyso-ID™ Red Detection Reagent

50µl, Hoechst 33342 Nuclear Stain

7.5µmol, Chloroquine Control

15ml, 10X Assay Buffer

FIGURE 1:  Composite bright-field and fluorescence microscopy 
images of control U2OS cells (left) and cells pre-treated with 
64µM Chloroquine for 5 hours (right).  Cells were stained with 
Lyso-ID™ Red dye for 10 minutes.  Nuclei were counter-stained 
with Hoechst 33342 dye. 

FIGURE 2:  The Autophagy Pathway:  The first step of autophagy 
consists of the progressive envelopment of cytoplasmic material 
in the phagophore.  Next, the cytoplasmic material is sequestered 
in autophagosomes, which are delimited by two membranes. 
This two-membrane structure is a definitive characteristic of au-
tophagic vacuoles.  Autophagosomes then undergo a progressive 
maturation by fusion with endosomes or multi-lamellar bodies 
and/or lysosomes.  This creates autolysosomes (also called au-
tophagolysosomes) wherein the inner membrane and the luminal 
content of the autophagic vacuoles are degraded by lysosomal en-
zymes functioning within this acidic compartment.  Lyso-ID™Red 
dye is capable of detecting aberrant autophagosome accumulation 
induced by drugs such as Bafilomycin A.

incorporating
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FIGURE 1:  Composite fluorescence microscopy images of HeLa cells (40x objective lens).  Cells were stained with 
Mito-ID™ Red dye for 15 minutes.  Nuclei were counter-stained with Hoechst 33342 dye. 

Mito-ID™ Red Detection Kit 
GFP-Certifi ed™ for microscopy

Mitochondria-selective dye for staining live, detergent • 

permeabilized and/or aldehyde fixed cells
Long wavelength red emission easily multiplexes with • 

common fluorescent dyes and fluorescent proteins
Highly resistant to photobleaching and concentration • 

quenching 
Mito-ID™ Red Detection Reagent specific signals • 

(Excitation 558nm, Emission 690nm)

Mito-ID™ Red Detection Kit contains a proprietary membrane-permeable mitochondria-selective dye that highlights mitochondria regardless of their en-
ergetic state.  The kit is useful for assessing mitochondrial morphology changes, estimating mitochondrial mass and co-localizing GFP-tagged proteins to 
the mitochondrial compartment.  Specifically designed for use with GFP-expressing cell lines, as well as cell lines expressing blue, cyan or yellow fluores-
cent proteins (BFPs, CFPs, YFPs). 

ENZ-51007  500 Assays 

KIT CONTAINS:    

10µl, Mito-ID™ Red Detection Reagent

50µl, Hoechst 33342 Nuclear Stain

15ml, 10X Assay Buffer

Product Prod. no. Size

Mito-ID™ Red Antifade Reagent with DAPI ENZ-53003 10 ml

Mito-ID™ Red Antifade Reagent ENZ-53002 10 ml

Related Products

Mito-ID™ Red Antifade Reagents were developed specifically for Mito-ID™ Red mitochondrial stain when used for fixed cells and tissues.  These rea-
gents outperform other antifade reagents with little or no quenching.  Use of Mito-ID™ Red Antifade Reagents with Mito-ID™ Red Detection Reagent 
significantly extends its photobleaching half-life.  The addition of DAPI to the antifade reagent allows for staining of the nucleus.
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Mito-ID™ Membrane Potential Cytotoxicity Kit 
homogeneous assay for microplates

Ultrasensitive dual emission probe shifts from orange • 

(590nm) to green (525nm) when mitochondrial 
membrane potential is compromised 
Easy to use and greater reproducibility due to higher • 

photostability and better aqueous solubility
True mix-and-read capability• 

Mito-ID™ MP Detection Dye (Excitation 510nm, • 

Emission 525nm, 590nm) dual emission

The Mito-ID™ Membrane Potential Kits measure mitochondrial membrane potential with a cationic dye 
that fluoresces either green or orange depending upon membrane potential status.  In energized cells, 
the Mito-ID™ Membrane Potential reagent exists as a green-fluorescent monomer in the cytosol and 
also accumulates as orange-fluorescent aggregates in the mitochondria.  However, in cells with compromised mitochondrial membrane potential, the Mito-
ID™ Membrane Potential reagent exists primarily as green-fluorescent monomers throughout the cytosol and no longer exhibits orange fluorescence in the 
mitochondria.  Compared with the commonly used cationic carbocyanine dye JC-1, Mito-ID™ Membrane Potential reagent offers greater solubility, better pho-
tostability, and higher sensitivity to mitochondrial membrane potential changes.  A control mitochondrial membrane potential perturbation agent, carbonyl cya-
nide m-chlorophenylhydrazone (CCCP), is provided for monitoring changes in mitochondrial dynamics.
Mito-ID™ dye is highly sensitive to reductions in membrane potential.  Figure 1 shows that Mito-ID™ dye detects membrane potential loss by CCCP at one 
tenth the concentration detected by the alternative dye JC-1.  By enabling detection of very subtle mitochondrial responses to active compounds in a homoge-
neous assay format it is possible to screen unknown compounds for potential mitochondrial toxicity in secondary screening and ADME-Tox applications.

Mito-ID™ Membrane Potential 
Cytotoxicity Kit:
ENZ-51019  2 x 96 wells 

KIT CONTAINS:   

110µl, Mito-ID™ MP Detection Dye

2.5ml, 10X Assay Buffer 1

0.5ml, 50X Assay Buffer 2

100µl, CCCP Control

FIGURE 2:  The mitochondria of 
HeLa cells were stained with Mi-
to-ID™ Membrane Potential dye, 
and visualized by epifluorescence 
microscopy.  Orange  fluorescent 
aggregates are localized in the mi-
tochondria (Orange channel), while 
green fluorescent monomers mainly 
stain the cytosol (FITC channel).

FIGURE 1:  Using a conventional fluorescence microplate reader, mitochondrial membrane potential was shown 
to decrease as a function of CCCP concentration, as demonstrated by a decrease in orange signal.  The Mito-
ID™ Membrane Potential dye is at least 10-fold more sensitive to mitochondrial membrane potential loss than 
JC-1.  The high Z-factor (≥0.90) obtained using the kit demonstrates excellent signal-to-noise and signal-to-
background ratios.

CompositeFITC Orange

Membrane Potential Detection

Product Prod. no. Size

Mito-ID™ Membrane Potential Detection Kit 
for microscopy and fl ow cytometry

ENZ-51018 100 Assays

Related Product

incorporating
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FIGURE 1:  Conversion of Red Peroxidase 
Substrate into Resorufin: Horseradish per-
oxidase uses Red Peroxidase substrate as 
an electron donor during the reduction of 
hydrogen peroxide to water.  The resultant 
product, resorufin, is a highly colored and 
fluorescent compound.  (A)  Use of assay 
for detection of glucose oxidase activity.  
(B) Use of assay in ELISA format to detect 
HRP-antibody conjugate. 

Red Hydrogen Peroxide Assay Kit 
for microplates

Quantify hydrogen peroxide in solution, cell extracts or • 

directly from certain live cells
Detect a variety of oxidase activities through enzyme-• 

coupled reactions
Minimum of 10 picomoles of H• 2O2 detected
Mix and read homogenous assay• 

Compatible with HTS automation• 

Hydrogen peroxide (H2O2) is a reactive oxygen metabolic by-product that serves as a key regulator for a number of oxidative stress-related states.  It is in-
volved in a number of biological events and intracellular pathways that have been linked to several diseases.  Measurements of reactive oxygen species 
help to determine how oxidative stress modulates varied intracellular pathways.  The CELLestial™ Red Hydrogen Peroxide Assay Kit uses a non-fluores-
cent peroxidase substrate to quantify hydrogen peroxide in solution, in cell extracts and released from certain live cells (Figure 1).  It can also be used to 
detect a variety of oxidase activities through enzyme-coupled reactions.  The kit provides an optimized and homogenous assay format that is compatible 
with automated liquid handling systems.  The CELLestial™ Red Hydrogen Peroxide Assay Kit offers a sensitive, one-step fluorometric assay to detect as 
little as 10 picomoles of H

2O2 in a 100µl assay volume (Figure 2).  

ENZ-51004  5 x 96 wells

KIT CONTAINS:    

1 vial, CELLestial™ Red Peroxidase Sub-
strate

20 units, Horseradish Peroxidase

200µl, H
2O2  (Stock Solution)

1ml, DMSO

100ml, Assay Buffer

A B
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Related Products

ROS/RNS Detection Kit 
for microscopy

Monitor reactive oxygen and/or nitrogen species in live • 

cells
Discriminates among superoxide, nitric oxide, and • 

peroxynitrite
Oxidative Stress Detection Reagent • 

(Excitation 504nm, Emission 524nm)
 Superoxide Detection Reagent • 

(Excitation 530nm, Emission 590nm)
 NO Detection Reagent • 

(Excitation 648nm, Emission 666nm)

ROS/RNS Detection Kit enables simultaneous detection of different reactive species.  Through the combination of three specific fluorescent probes, the kit 
provides a simple and specific assay for the real-time measurement of free nitric oxide (NO) and, by extension, nitric oxide synthase (NOS) activity, as well 
as global levels of reactive oxygen species (ROS), and specifically superoxide in living cells. 

ENZ-51001  200 Assays

KIT CONTAINS:    
60µl, NO Detection Reagent  (Red)
250nmoles, Oxidative Stress Detection Rea-
gent  (Green)
250nmoles, Superoxide Detection Reagent  
(Orange)
100µl, NO Inducer (L-Arginine)
100µl, ROS Inducer (Pyocyanin)
400nmoles, NO Scavenger (c-PTIO)
2 x 10mg, ROS Inhibitor (N-acetyl-L-
cysteine)
15ml, 10X Wash Buffer

Related Products

FIGURE 1:  General profiling of reactive oxygen and nitrogen 
species formation by fluorescence microscopy was achieved in 
HeLa cells loaded with 3-Plex detection reagent from ROS/RNS 
Detection Kit and treated with pyocyanin (Panel A), or L-arginine 
(Panel B).  General oxidative stress levels in the green channel, 
superoxide production in the orange channel and NO in the Cy5/ 
Red channel.  Pretreatment with NAC, general ROS inhibitor, pre-
vents formation of ROS (Panel A).  cPTIO pretreatment abrogates 
NO synthesis (Panel B). 

FIGURE 2:  Flow chart for general profiling of ROS/RNS using 
3-plex detection reagent and various inhibitors.

A.  Detection of ROS B.  Detection of NO

Reactive Oxygen/Nitrogen Species Detection

incorporating



International Edition

15

Product Prod. no. Size

Total ROS Detection Kit
for fl uorescence microscopy and fl ow cytometry

ENZ-51011 200 Assays

Superoxide Detection Kit
for fl uorescence microscopy and fl ow cytometry

ENZ-51012 200 Assays

NO Detection Kit
for fl uorescence microscopy

ENZ-51013 200 Assays

Related Products

FIGURE:  Profiling  of reactive oxygen species formation by fluorescence microscopy was achieved 
in HeLa cells loaded with Enzo Life Sciences’ ROS/Superoxide detection reagents and treated with 
pyocyanin.  General oxidative stress levels were monitored in the green channel, while superoxide 
production was detected in the orange channel.  Pretreatment with NAC, a general ROS inhibitor, 
prevents formation of ROS.

Total ROS/Superoxide Detection Kit 
for microscopy and fl ow cytometry

Monitor global levels of reactive oxygen species (ROS), • 

and specifically superoxide in live cells
 Distinguish between hydrogen peroxide, • 

peroxynitrite, and hydroxyl radicals

The Total ROS/Superoxide Detection Kit provides real time reactive oxygen species (ROS) production 
in live cells.  Two major components, the Oxidative Stress Detection Reagent (Green) and Superoxide 
Detection Reagent (Orange) combine to provide a simple and specific assay for real-time measure-
ment of global levels of ROS and specifically superoxide in living cells.

ENZ-51010  200 Assays

KIT CONTAINS:    
300nmoles, Oxidative Stress Detection 
Reagent (Green)
300nmoles, Superoxide Detection Reagent  
(Orange)
100µl, ROS Inducer (Pyocyanin)
2 x 10mg, ROS Inhibitor (N-acetyl-L-
cysteine)
1 pack, Wash Buffer Salts
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New Screening and Optimization Strategies in 
GPCR-Based Drug Discovery

Drugs targeting members of the G protein-coupled receptor (GPCR) super-family represent the core of 
modern medicine [1].  With an estimated 600-1,000 members, the GPCR super family constitutes one 
of the largest families of molecular targets applicable to drug discovery in the human genome.  They 
account for the majority of the best-selling drugs and roughly 40% of all prescription pharmaceuticals 
on the market today.  Consequently, GPCRs are the target of choice for numerous high-throughput 
screening (HTS) campaigns designed to search for new drug leads of potential therapeutic signifi cance 
[2].   

Among fl uorescence-based assays, measurement of transient calcium mobilization from intracellular 
stores in response to the activation of Gαq-coupled GPCRs is considered a standard approach to the 
pharmacological characterization of receptors and compounds and is frequently implemented in primary 
screening, as well as to generate a compound structure activity relation (SAR) for lead development 
programs.  Ease of use and relatively low cost have been the primary motivations for the increased use 
of intracellular calcium assays in GPCR drug discovery.  The basic principle of the cell-based assay is 
illustrated in Figure 1.  

Activation of certain GPCRs does not lead to mobilization of intracellular calcium stores (Figure 2). 
However, most non-Gαq-coupled GPCRs can be adjusted to modulate intracellular calcium levels  by 
co-transfection with promiscuous or chimeric/mutated G proteins making the calcium mobilization as-
say broadly applicable in GPCR research [2].

FIGURE 1:  Principle of the intracellular calcium mobilization assay in living 
mammalian cells, based upon the fluorescent calcium indicator dye, FluoForte™ 
reagent.  FluoForte™ reagent enters the cell as a membrane permeable ac-
etoxymethyl (AM) ester.  Once inside the cell, the dye is hydrolyzed (cleaved) by 
intracellular esterases.  The resulting cell membrane-impermeable, negatively 
charged form of the dye is now capable of binding to calcium ions that are re-
leased from intracellular stores upon activation of the GPCR.  Some cells express 
an organic anion transporter, which actively exports the dye outside of the cell, 
leading to decreased fluorescence signal.  This is counteracted by adding Dye 
Efflux Inhibitor.

FIGURE 2:  G protein-coupled receptor activation leads to the generation of 
a diverse range of second messengers, however, it is now possible to direct 
the signal transduction pathway of most GPCRs to calcium signaling via use of 
chimeric, mutated, and/or promiscuous G proteins.

Calcium Indicators

incorporating



International Edition

17

FluoForte™ Calcium Assay Kit
Enzo Life Sciences has introduced a new calcium-sensitive fl uorescent dye, referred to as FluoForte™ 
reagent, which provides superior performance relative to the conventional dyes employed in such as-
says, i.e. Fluo-3 and Fluo-4.  Our FluoForte™ Calcium Assay Kit, based upon the new fl uorescent 
probe, is highly effi cient, amenable to automation and provides a robust approach to screening GPCR 
agonists that mobilize calcium upon activation.  Highlights of this kit include:

Homogeneous mix-and-read, no-wash calcium mobilization assay• 

Load dye in live cells at 37°C or even room temperature for easier automation• 

Broadly applicable to both GPCR and calcium ion channel targets• 

Significantly brighter fluorescence intensity than competitors’ no-wash kits• 

Provides comparable EC• 50 values as obtained using Fluo-3, Fluo-4 and FLIPR® Calcium 4 assay kits

No quencher dye, so no potential interference from compound ligand-receptor interactions• 

Larger assay window than other dyes, allows measurements of challenging cell lines and receptors• 

Stringently manufactured, to control and eliminate non-specific assay artifacts• 

GFP-Certified™ FluoForte™ Calcium Assay Kit
Green fl uorescent protein (GFP) is a benchmark standard of protein expression and intracellular locali-
zation in Biology.  Unfortunately, the fl uorescent properties of GFP complicate measurement of intracel-
lular calcium mobilization using molecular probes, such as Fluo-3 and Fluo-4, which overlap spectrally 
with GFP.  Fura-2 has been proposed as an alternative for monitoring calcium mobilization in GFP-
expressing cells [3, 4].  However, Fura-2 is a UV-excitable dye not readily implemented on common 
high-throughput imaging plate readers, owing to the high background produced by polystyrene mi-
croplates and interference from fl uorescent emission of test compounds at this excitation wavelength. 
Additionally, many microplate readers employ laser sources that limit use to probes excited at visible 
wavelengths.  Rhod-2 is a red-emitting calcium probe, but is relatively dim and tends to concentrate in 
mitochondria.  To address the need for measurement of calcium mobilization in GFP-expressing cells, 
a new red-emitting molecular probe was devised, providing superior performance compared to Fura-2 
and Rhod-2.   Our GFP-Certifi ed™ FluoForte™ Calcium Assay Kit, based upon this new probe, is highly 
effi cient, amenable to automation and serves as a robust approach to screening GPCR agonists that 
mobilize calcium upon activation.  Highlights of this kit include:

H• omogeneous mix-and-read, no-wash calcium mobilization assay

The brightest and most sensitive red fluorescent Ca• 2+ indicator

Designed and manufactured specifically for GFP-expressing cell lines• 

Broadly applicable to both GPCR and calcium ion channel targets• 

Provides comparable EC• 50 values as obtained using Fluo-3, Fluo-4 and Rhod-2 AM

No quencher dye, so no potential interference from compound ligand-receptor interactions• 

Larger assay window than other dyes, allows measurement of compounds with weak signal response• 

Stringently manufactured, to control and eliminate non-specific assay artifacts• 

LITERATURE REFERENCES:

[1]  Drug design strategies for targeting G-protein-coupled receptors: T. Klabunde & G. Hessler; ChemBioChem. 3, 928 (2002)

[2]  FLIPR assays of intracellular calcium in GPCR drug discovery: K. B. Hansen & H. Brauner-Osborne; Methods Mol. Biol. 552, 269 (2009)

[3]  Cytoplasmic calcium measurement in rotavirus enterotoxin-enhanced green fluorescent protein (NSP4-EGFP) expressing cells loaded with Fura-2: Z. Berkova, et al.; Cell Calcium 34, 55 (2003)

[4]  Use of fluorescent Ca2+ dyes with green fluorescent protein and its variants: problems and solutions: S. Bolsover, et al.; Biochem. J. 356, 345 (2001)
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FluoForte™ Calcium Assay Kits  
High-Throughput and Starter Pack for microplates

Homogeneous mix-and-read, no-wash calcium • 

mobilization assay
Allows measurement of challenging cell lines and • 

receptors
Load dye in live cells at 37°C or room temperature for • 

easier automation
No quencher dye, so no potential interference from • 

compound ligand-receptor interactions
FluoForte™ Reagent • 

(Excitation 490nm, Emission 514nm)

FluoForte™ Calcium Assay Kits are the brightest and most sensitive fluorescent Ca2+ indicators to detect calcium mobilization across a broad spectrum 
of biological targets.  With a much higher signal intensity, FluoForte™ dye offers superior measurement of challenging cell lines and receptors.  EC50 val-
ues (comparable to Fluo-3 and Fluo-4 dyes) and assay reproducibility have been benchmarked upon activation of a variety of G protein-coupled receptors 
(GPCRs).  FluoForte™  is more than 2-fold brighter than Fluo-4, yields more robust signal (Z’-factor ≥ 0.75) and provides a larger assay window; making 
it suitable even when compounds elicit only a weak signal response.  

ENZ-51017    10 x 96 wells

KIT CONTAINS:    

10 vials, FluoForte™ Reagent

10 x 10ml,  Dye Efflux inhibitor

ENZ-51016  100 x 96 wells

KIT CONTAINS:

1 vial, FluoForte™ Reagent

10 x 1ml,  Dye Efflux inhibitor

1 x 100ml, Hanks’ buffer with 20mM HEPES 
(HHBS)

FIGURE 2:  Cells were incubated with 100µl of 4µM Fluo-4 AM or FluoForte™ Reagent in 
HHBS at 37°C in a 5% CO2 cell culture incubator for 1 hour.  The cells were washed twice 
with 200µl HHBS, ATP (20µl/well) was added to achieve a concentrations of 1µM with dye 
efflux inhibitor, then immediately imaged with a fluorescence microscope (Carl Zeiss, Inc.) 
using a FITC filter set. FIGURE 1:  Time course study of FluoForte™ reagent shows cell loading can be 

performed at room temperature or 37°C.

FluoForte™ Reagent Fluo-4 AM

Product Prod. no. Size

FluoForte™ Reagent ENZ-52014 5 x 50 µg

FluoForte™ Reagent ENZ-52015 1 mg

Related Products
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FIGURE 2:  Cells were incubated with 100µl of 4µM Rhod-2 AM or GFP-Certified™ FluoFor-
te™ Reagent in HHBS at 37°C in a 5% CO2 cell culture incubator for 1 hour.  The cells were 
washed twice with 200µl HHBS, ATP (20µl/well) was added to achieve a concentrations of 
1µM with dye efflux inhibitor, then immediately imaged with a fluorescence microscope 
(Carl Zeiss, Inc.) using rhodamine filter set. FIGURE 1:  Histamine dose response curves in Hela cells, expressing Histamine 

H1 receptors:  Hela cells were seeded overnight at 40,000 cells per 100µl per 
well in a 96-well black wall/clear bottom microplate.  The cells were incubated 
with 100µl of GFP-Certified™ FluoForte™ reagent or Rhod-2 AM dye for 1 
hour at 37°C.  Histamine (20µl/well) was added using a BioTek two-syringe 
pump dispenser to achieve the final indicated concentrations.  No significant 
difference in EC50 of Histamine for GFP-Certified™ FluoForte™ and Rhod-2 
AM dye was observed.  GFP-Certified™ FluoForte™  reagent generated higher 
intensity signal and a larger assay window.

GFP-Certifi ed™ FluoForte™ Calcium Assay Kits 
High-Throughput and Starter Pack for microplates

Homogeneous mix-and-read, no-wash calcium • 

mobilization assay
Allows measurement of compounds with weak signal • 

response
Designed and manufactured specifically for GFP-• 

expressing cell lines
GFP-Certified™ FluoForte™ dye • 

(Excitation 530nm, Emission 570nm)

Green fluorescent protein (GFP) is a benchmark standard of protein expression and intracellular 
localization in Biology.  GFP-Certified™ FluoForte™ is a homogeneous calcium mobilization assay 
utilizing a new probe that is highly efficient and amenable to automation.  The assay provides a ro-

bust approach to screening G protein-coupled receptor (GPCR) agonists that mobilize calcium upon activation.  EC50 values (comparable to Fluo-3, Fluo-4 
and Rhod-2 dyes) and assay reproducibility have been benchmarked upon activation of a variety of GPCRs and the assay has also been validated using 
GFP-expressing cell lines.  The GFP-Certified™ FluoForte™ reagent is more than 4-fold brighter than Rhod-2 dye, yields more robust signal (Z’-factor 
≥ 0.65) and provides a larger assay window; making it suitable even when compounds elicit only a weak signal response.  

ENZ-51020    10 x 96 wells

KIT CONTAINS:    

10 vial, GFP-Certified™ FluoForte™ Rea-
gent

10 x 10ml Dye Efflux inhibitor

ENZ-51020  100 x 96 wells

KIT CONTAINS:

1 vial, GFP-Certified™ FluoForte™ Reagent

10 x 1ml, Dye Efflux inhibitor

1 x 100ml, Hank’s buffer with 20mM HEPES 

GFP-Certified™ FluoForte™ Reagent Rhod-2 AM 

Product Prod. no. Size

GFP-Certifi ed™ FluoForte™ Reagent ENZ-52016-5C50
ENZ-52016-M001

5 x 50 µg
1 mg

Related Products
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GFP-Certifi ed™ Apoptosis/Necrosis Detection 
Kit for microscopy and fl ow cytometry

True multiplexing capabilities with GFP and other green • 

fluorescent probes
Distinguish between healthy, early apoptotic, late • 

apoptotic and necrotic cells
Perform death pathway analysis and drug/toxin studies• 

Annexin V-cyanine 3 (Excitation 550nm, Emission 570nm) • 

Red necrosis stain (Excitation 546nm, Emission 647nm)

Apoptosis/Necrosis Detection Kit (GFP-Certified™) readily distinguishes between early apoptosis, late 
apoptosis and necrosis, allowing detailed analysis of death pathways.  The kit is specifically designed 
to minimize fluorescence signal overlap with probes that emit in the green region of the spectrum, such as GFP and FITC.  Conjugation of Annexin V with 
an enhanced Cyanine 3 fluorphore enables simple detection of apoptosis upon binding to phosphatidylserine on the extracellular surface of suitably in-
duced cells.  Similarly, the Necrosis Detection Reagent (Red) detects loss of plasma membrane integrity by generating a far-red emission profile localized 
to the nucleus and distinct from both GFP and the Annexin V-cyanine 3 conjugate.  Staurosporine is included as a positive control for induction of apopto-
sis.  Applications ranging from target identification and validation to small molecule efficacy and toxicity enable both accurate and selective benchmark-
ing of a cell state.

ENZ-51002-25    25 Assays
ENZ-51002-100  100 Assays

KIT CONTAINS:    

550µl, Apoptosis Detection Reagent (Annex-
in V)  

600µl, Necrosis Detection Reagent (Red)

50nmoles, Apoptosis Inducer (Staurosporine)

6ml, 10X Binding Buffer

D

C

B

A

FIGURE 1: Excitation (hatched) and emission (solid) spectra for GFP, Annexin V-Cy-
anine 3 conjugate and Necrosis Detection Reagent (Red).  All three dyes are readily 
excited with a 488nm laser source.  The emission maxima of all fluorophores are well 
separated from one another.

FIGURE 2: Apoptosis/necrosis induction in mitochondrial GFP-expressing HeLa 
cells.  The Apoptosis Detection Reagent (Annexin V-cyanine 3) and Necrosis Detec-
tion Reagent (Red) specifically detect cell state with clear spectral separation from 
mitochondria-associated GFP signal.  Healthy cells (A), cells undergoing apoptosis 
(B), cells undergoing late-stage apoptosis (C), and necrotic cells (D).  Induction with 
2µM Staurosporine was shown to be time-dependent, and yielded four distinct cell 
states after 4 hours.

GFP 
excitation 488nm 
emission 509nm

Annexin V-cyanine 3 
excitation 550nm
emission 570nm

Red necrosis stain 
excitation 546nm
emission 647nm

Cell Death, Apoptosis, Autophagy

incorporating
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Nuclear-ID™ Green Chromatin Condensation 
Detection Kit for microscopy and fl ow cytometry

Rapid analysis of apoptosis, based upon fluorescence • 

detection of condensed chromatin in apoptotic cells
Stains condensed chromatin of apoptotic cells ~40-fold • 

more brightly than chromatin of healthy cells with control 
apoptosis-inducing agent, staurosporine
Easy no wash, mix-and-read protocol• 

Suitable for death pathway analysis and drug/toxin • 

studies
Nuclear-ID™ Green Detection Reagent • 

(Excitation 503nm, Emission 531nm)

Nuclear-ID™ Green Chromatin Condensation Detection Kit provides a rapid and convenient assay for one of the more prominent hallmarks of apoptosis, nu-
clear condensation.  The kit contains a DNA intercalating dye that brightly stains the condensed chromatin of apoptotic cells, but only dimly stains the normal 
chromatin of live cells.  This staining pattern makes it possible to distinguish between healthy and apoptotic cell populations by fluorescence microscopy or 
flow cytometry.  A control apoptosis-inducing agent, Staurosporine, is provided for monitoring apoptotic changes in nuclear organization.  Potential applica-
tions for live-cell studies using the kit include monitoring the stages of chromatin condensation and rapid testing of compounds that induce apoptosis.

ENZ-51021  200 Assays

KIT CONTAINS:    

100µl, Nuclear-ID™ Green Detection 
Reagent  

50nmoles, Apoptosis Inducer (Stau-
rosporine)

130ml, 10X Assay Buffer

FIGURE 1:  Chromatin condensation, as observed by fluorescence 
microscopy: (A) HeLa cells were treated for 4 hours with 0.2%  
DMSO (Control) or (B) 2µM Staurosporine on a slide and stained 
with 5µM Nuclear ID™ Chromatin Condensation dye. The dye 
brightly stains the condensed chromatin of apoptotic cells (arrow) 
while uncondensed chromatin of healthy cells are dimly stained.

FIGURE 2:  Stages of Nuclear Chromatin Condensation during apoptosis. 

A B
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Violet (385-450nm) Excitation† Emission† Prod. no. Quantity

AMCA-NHS (Ultra Pure) 353 442 ENZ-52454 10 mg

Calcein Blue (Ultra Pure) 360 445 ENZ-52003 250 mg

Luminol (Ultra Pure) 355 411 ENZ-52354 1 g

MEQ (Ultra Pure) 344 442 ENZ-52155 100 mg

SPQ (Ultra Pure) 344 433 ENZ-52156 25 mg

TSQ (Ultra Pure) 344 385 ENZ-52153 25 mg

Blue (451-479nm) Excitation† Emission† Prod. no. Quantity

Coelenterazine (Ultra Pure) 429 466 ENZ-52054 250 µg

DAPI (Ultra Pure) 358 461 ENZ-52404 100 mg

FURA-2 AM (Ultra Pure) 370 476 ENZ-52006 1 mg

Hoechst 33258 (Ultra Pure) 352 461 ENZ-52402 100 mg

Hoechst 33342 (Ultra Pure) 350 461 ENZ-52401 100 mg

INDO-1 AM (Ultra Pure) 346 475 ENZ-52008 1 mg

INDO-1, pentasodium salt (Ultra Pure) 346 475 ENZ-52009 1 mg

MQAE (Ultra Pure) 350 460 ENZ-52156 100 mg

Quin-2 AM (Ultra Pure) 346 475 ENZ-52012 1 mg

Blue-Green (480-519nm) Excitation† Emission† Prod. no. Quantity

5-Carboxyfluorescein succinimidyl ester (Ultra Pure) 492 518 ENZ-52053 10 mg

5-Carboxyfluorescein (Ultra Pure) 492 518 ENZ-52051 100 mg

Calcein AM (Ultra Pure) 495 515 ENZ-52002 1 mg

Calcein (Ultra Pure) 495 515 ENZ-52001 100 mg

DIBAC4(3) (Ultra Pure) 493 516 ENZ-52205 25 mg

DiOC6(3) iodide (Ultra Pure) 482 504 ENZ-52303 100 mg

Fluorescein-5-maleimide (Ultra Pure) 493 515 ENZ-52502 25 mg

FURA-2, pentapotassium salt (Ultra Pure) 363 512 ENZ-52007 1 mg

Lucigenin (Ultra Pure) 455 505 ENZ-52154 10 mg

Monobromobimane (Ultra Pure) 395 490 ENZ-52501 25 mg

NAO (Ultra Pure) 495 519 ENZ-52306 25 mg

NBD-Cl (Ultra Pure) 337 512 ENZ-52456 25 mg

Quin-2 (Ultra Pure) 353 495 ENZ-52013 5 mg

Zinquin ethyl ester (Ultra Pure) 368 490 ENZ-52151  5 mg

Zinquin free acid (Ultra Pure) 368 490 ENZ-52152 5 mg

† Excitation and emission maxima in nanometers
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Green (520-569nm) Excitation† Emission† Prod. no. Quantity

5(6)-CDCFDA (Ultra Pure) 504 529 ENZ-52103 100 mg

CFDA (Ultra Pure) 494 521 ENZ-52104 100 mg

5-FITC (Ultra Pure) 494 520 ENZ-52451 1 g

Acridine Orange (Ultra Pure) 504 529 ENZ-52405 100 mg

BCECF AM (Ultra Pure) 505 520 ENZ-52102 1 mg

BCECF (Ultra Pure) 503 520 ENZ-52101 1 mg

Dansyl chloride (Ultra Pure) 372 557 ENZ-52455 100 mg

DilC12(3) perchlorate (Ultra Pure) 549 565 ENZ-52206 100 mg

Dihydrorhodamine 123 (Ultra Pure) 507 529 ENZ-52302 10 mg

Fluo-3 AM (Ultra Pure) 506 526 ENZ-52004 1 mg

Fluo-3 (Ultra Pure) 504 526 ENZ-52005 1 mg

Hydroxystilbamidine (Ultra Pure) 385 536 ENZ-52253 10 mg

JC-1 (Ultra Pure) 515 529 ENZ-52304 5 mg

JC-10 (Ultra Pure) 510 525 ENZ-52305 5 mg

Rhodamine 123 (Ultra Pure) 507 529 ENZ-52307 25 mg

Yellow (570-584nm) Excitation† Emission† Prod. no. Quantity

5(6)-TRITC (Ultra Pure) 543 571 ENZ-52452 10 mg

Cyanine 3-NHS Ester Pack 553 570 ENZ-42541 1 pack

Rhod-2 AM (Ultra Pure) 549 578 ENZ-52010 1 mg

Rhod-2 (Ultra Pure) 549 578 ENZ-52011 1 mg

TMRE (Ultra Pure) 549 574 ENZ-52309 25 mg

orange (585-624nm) Excitation† Emission† Prod. no. Quantity

Congo Red (Ultra Pure) 497 614 ENZ-52552 100 mg

Propidium Iodide (Ultra Pure) 535 617 ENZ-52401 100 mg

Sulforhodamine 101 Sulfonyl Chloride (Ultra Pure) 589 615 ENZ-52453 10 mg

red (625-699nm) Excitation† Emission† Prod. no. Quantity

MM 1-43 510 626 ENZ-52251 1 mg

Nile Red (Ultra Pure) 552 636 ENZ-52551 25 mg

Nuclear-ID™ Red DNA Stain            566 650 ENZ-52406 200 µl

DilC1(5) iodide (Ultra Pure) 638 658 ENZ-52207 100 mg

Cyanine 5-NHS Ester Pack 650 664 ENZ-42542 1 Pack

far-red (≥ 700nm) Excitation† Emission† Prod. no. Quantity

Di-2-ANEPEQ 517 721 ENZ-52201 5 mg

Di-8-ANEPPS 498 713 ENZ-52204 5 mg

MM 4-64 558 734 ENZ-52252 1 mg
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fluor  Emission Ex/Em 
in nm

Spectra Kit

 Nucleolar-ID™ Green • 
Detection Reagent

Blue/Green 450/481 Nucleolar-ID™ Green Detection Kit 
(ENZ-51009)

Total Nuclear-ID™ Green/Red Nucleolar/
Nuclear Detection Kit (ENZ-51006)

 FluoForte™ Reagent • Green 490/514 FluoForte™ Calcium Assay Kits (ENZ-51017 
and ENZ-51016)

 Mito-ID™ Membrane • 
Potential Reagent

Green 510/525, 
590 (Dual 
Emission)

Mito-ID™ Membrane Potential Kits (ENZ-
51019 and ENZ-51018)

 Nuclear-ID™ Green • 
Detection Reagent 

Green 503/531 Nuclear-ID™ Green Cell Cycle Analysis Kit 
(ENZ-51014)

Nuclear-ID™ Green Chromatin 
Condensation Detection Kit (ENZ-51021)

 GFP-Certifi ed™ FluoForte™ • 
Reagent 

Red-shifted 530/570 GFP-Certified™ FluoForte™ Calcium 
Assay Kits (ENZ-51020)

 Lyso-ID™ Red • 
Detection Reagent 

Red 568/667 Lyso-ID™ Red Detection Kit (ENZ-51005)

 Mito-ID™ Red • 
Detection Reagent 

Red 558/690 Mito-ID™ Red Detection Kit (ENZ-51007)

 Nuclear-ID™ Red • 
Detection Reagent  

Red 568/637 Nuclear-ID™ Red Cell 
Cycle Analysis Kit (ENZ-51008)

Total Nuclear-ID™ Green/Red Nucleolar/
Nuclear Detection Kit (ENZ-51006)

 Nuclear-ID™ Red • 
Detection Reagent 

 Nucleolar-ID™ Green • 
Detection Reagent

Red

Blue/Green

568/637

450/481

Total Nuclear-ID™ Green/Red Nucleolar/
Nuclear Detection Kit (ENZ-51006)

 Annexin V-cyanine 3• 
 Red Necrosis stain• 
 GFP• 

Yellow
Red
Green

550/570
546/647
488/509

Apoptosis/Necrosis 
Detection Kit (ENZ-51002)

 Oxidative Stress • 
Detection Reagent 

 Superoxide Detection Reagent • 
 NO Detection Reagent• 

Green

Orange
Red

504/524

530/590
648/666

ROS/RNS Kits

CELLestial™ Live Cell Analysis Dyes Reference Chart
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UK & Ireland

ENZO LIFE SCIENCES (UK) LTD.
Palatine House, Matford Court
Exeter EX2 8NL / UK
Tel. 0845 601 1488 (UK customers)
Tel. +44/0 1392 825900 (overseas)
Fax +44/0 1392 825910

info-uk@enzolifesciences.com

North/South America

ENZO LIFE SCIENCES INTERNATIONAL, INC.
5120 Butler Pike
Plymouth Meeting, PA 19462-1202 / USA
Tel. 1-800-942-0430 / (610) 941-0430
Fax (610) 941-9252

info-usa@enzolifesciences.com

Switzerland & Rest of Europe

ENZO LIFE SCIENCES AG 
Industriestrasse 17, Postfach
CH-4415 Lausen / Switzerland
Tel. + 41/0 61 926 89 89
Fax + 41/0 61 926 89 79

info-ch@enzolifesciences.com

Benelux

ENZO LIFE SCIENCES BVBA
Melkerijweg 3
BE-2240 Zandhoven / Belgium
Tel. +32/0 3 466 04 20  
Fax +32/0 3 466 04 29

info-benelux@enzolifesciences.com

Germany

ENZO LIFE SCIENCES GmbH
Marie-Curie-Strasse 8
DE-79539 Lörrach / Germany
Tel. +49/0 7621 5500 526
Toll Free        0800 6649518
Fax +49/0 7621 5500 527

info-de@enzolifesciences.com

www.enzolifesciences.com

Enter the World of

www.enzolifesciences.com

 Genomic Analysis • 

 cellular Analysis • 

 Post-translational • 

Modifi cation 

 Signal transduction • 

 cancer & immunology • 

 drug discovery• 
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Argentina

LAB SCIENTIFIC, INC. (USA)
Tel: (305) 716-9922
Fax: (305) 716-9923
E-mail: labscientifi c@labscient.com 

Australia

SAPPHIRE BIOSCIENCE Pty. Ltd.
Tel: +61 (0) 2 9698 2022
Fax: +61 (0) 2 9698 1022
E-mail: sales@sapphirebioscience.com

UNITED BIORESEARCH PRODUCTS
Tel: +61 (0) 2 9651 3736
Fax: +61 (0) 2 9651 4247
E-mail: kirrily@unitedbioresearch.com.au

Austria

EUBIO
Tel: (0)1 89 50 145
Fax: (0)1 89 50 145-14
E-mail: koeck@eubio.at

Bangladesh

FUTURE BUSINESS VISION
Tel: (0)2 8631173
Fax: (0)2 8651847
E-mail: salam.fbvl@gmail.com

Belarus

CHIMMED Inc.
Tel: +7 095 728 4192
Fax: +7 095 742 8341
E-mail: bio@chimmed.ru

Belgium

ENZO LIFE SCIENCES BVBA
Tel: +32 (0) 3 466 04 20
Fax: +32 (0) 3 466 04 29
E-mail: info-be@enzolifesciences.com

Bosnia and Herzegovina

A-Ž LAB D.O.O.
Tel: +386 (0)1 433 63 22 / +386 (0)1 230 18 84
Fax: +386 (0)1 230 19 85
E-mail: az.consulting@siol.net

Brazil

LGC BIOTECHNOLOGIA
Tel: (0)21 2583 4268 / (0)21 3273 5828
Fax: (0)21 3273 5896
E-mail: info@lgcbio.com.br

SELLEX S.A.C.
Tel: (0)11 5506 4646
Fax: (0)11 5507 4204
E-mail: vendas@sellex.com

canada

ENZO LIFE SCIENCES INTERNATIONAL, INC.
Tel: (610) 941-0430 
Toll Free Tel: 1-800-942-0430
Fax: (610) 941-9252 
E-mail: info-usa@enzolifesciences.com

CEDARLANE LABORATORIES
Tel: (289) 288-0001
Toll Free: 1-800-268-5058
Fax: (289) 288-0020
Toll Free: 1-800-638-5099
E-mail: general@cedarlanelabs.com

chile

BIOCANT Ltda.
Tel: (0)2 683 2437
Fax: (0)56 2 683 8823
E-mail: info@biocant.cl

GENE X-PRESS
Tel: +56-2-224-2746
Fax: +56-2-220-8203
E-mail: dmihovilovic@genex.tie.cl

china

BEIJING BITAB BIOTECH Co. Ltd.
Tel: (0)10 8201 5225
Fax: (0)10 6201 5131
E-mail: info@bitebo.com

BOPPARD
Tel: (0)21 6288 4751 (SH)
Tel: (0)20 8732 6381 (GZ)
Fax: (0)21 6288 4752 (SH)
Fax: (0)20 8732 6382 (GZ)
E-mail: info@boppard.cn

GENETIMES TECHNOLOGY Inc.
Tel: (0)21 5426 2677
Fax: (0)21 6439 8855
E-mail: order@genetimes.com.cn

ITS CHINA
Tel: (0)21 648 144 28/98
Fax: (0)21 643 93402
E-mail: info@its-science-china.com

KANGCHEN BIO-TECH
Tel: (0)21 6455 1989
Toll Free: 800 820 5058 (China only)
Fax: (0)21 6455 2021
E-mail: order@kangchen.com.cn

MULTISCIENCES BIOTECH Co. Ltd.
Tel: (0)571 8816 3301
Toll Free: (0)800 8571 184
Fax: (0)571 8816 3303
E-mail: service@gotofcm.com

NEOBIOSCIENCE TECHNOLOGY
Tel: (0)755 26 755 892
Toll Free: 8008306982
Fax: (0)755 26 755 877
E-mail: info@neobioscience.com

TWC BIOSEARCH INTERNATIONAL
Tel: (0)852 2649 9988
Fax: (0)852 2635 0379
E-mail: support@twcbiosearch.com

colombia

LAB SCIENTIFIC, INC. (USA)
Tel: (305) 716-9922
Fax: (305) 716-9923
E-mail: labscientifi c@labscient.com

cyprus

SB BIOTECHNOLOGY SUPPLIERS SA
Tel: +30 210 823 3373 / +30 210 691 0148
Fax: +30 210 825 9987
E-mail: info@sbbiotech.gr

czech republic

GENETICA s.r.o.
Tel: +420 2 7270 1055
Fax: +420 2 7270 1739
E-mail: genetica@genetica.cz

denmark

SMS GRUPPEN
Tel: (0)4586 4400
Fax: (0)4586 4881
E-mail: mail@sms-gruppen.dk

Ecuador

LAB SCIENTIFIC, INC. (USA)
Tel: (305) 716-9922
Fax: (305) 716-9923
E-mail: rshlesinger@labscient.com

Egypt

NEW TEST Co. (NTCo)
Tel: (0)3544 4736
Fax: (0)3359 6836
E-mail: info@newtest.com.eg

Estonia

IN VITRO EESTI OÜ
Tel: +372 630 65 20
Fax: +372 630 65 22
E-mail: info@invitro.ee

finland

NUPPULINNAN LABORATORIOPALVELU OY
Tel: (0)20 792 0350
Fax: (0)20 792 0351
E-mail: nuppulinna@dlc.fi 

france

ENZO LIFE SCIENCES FRANCE
c/o COVALAB
Tel: +33 (0) 437 654 230
Fax: +33 (0) 437 289 416
E-mail: enquiries@covalab.com

COGER S.A.
Tel: (0)1 45 33 67 17
Fax: (0)1 45 32 71 04
E-mail: coger@coger.fr

TEBU-BIO S.A.
Tel: (0)1 30 463 900
Fax: (0)1 30 463 911
E-mail: france@tebu-bio.com

Germany

ENZO LIFE SCIENCES GmbH
Tel: (0)7621 5500 522
Toll Free 0800 253 9472
Fax: (0)7621 5500 527
E-mail: info-de@enzolifesciences.com

Greece

SB BIOTECHNOLOGY SUPPLIERS SA
Tel: +30 210 823 3373 / +30 210 691 0148
Fax: +30 210 825 9987
E-mail: info@sbbiotech.gr

Hong Kong

BOPPARD (H.K) Co. Ltd
Tel: +852 2799 9019
Fax: +852 2799 9808
E-mail: info@boppard.com.hk

Hungary

BIOMARKER Ltd
Tel: (0)28 419 986
Fax: (0)28 422 319
E-mail: biomarker@biomarker.hu

india

HYSEL INDIA Pvt. Ltd.
Tel: (0)11 2622 7801/02/03/04
Fax: (0)11 2622 7805
E-mail: hysel@del2.vsnl.net.in

GAURAV ENTERPRISE (AGRA)
Tel: (0)562 288 3724
Fax: (0)562 288 1414
E-mail: girish640@yahoo.co.in

LABEX CORPORATION
Tel: (0)11 2612 4727 / (0)11 2613 5922 / 
(0)11 41771988
Fax: (0)11 2612 4735 / (0)11 2689 3172
E-mail: labex@labex.net

PRO LAB MARKETING Pvt. Ltd.
Tel: (0)11 6660 7725 / (0)11 6565 2166
Fax: (0)11 6660 7726 / (0)11 4165 8854
E-mail: info@prolabmarketing.com

indonesia

ITS INDONESIA
Tel: (0)21 451 6222
Fax: (0)21 451 6223 
E-mail: info@its-indonesia.com

iran

HORMOZ PAJOHAN LAB. EQUIPMENT Ltd.
Tel: (0)21 8888 3444
Fax: (0)21 8877 0192 
E-mail: ahmadi@hermes-pajohan.com

iraq

IRAQ HEART Co. Ltd.
Tel: (0)790 171 7504 
Cell: (0)770 278 7372 / (0)780 780 9800
E-mail: maithem_ihsan@yahoo.com 

ireland

ENZO LIFE SCIENCES (UK) LTD.
Tel: 0845 601 1488 / +44/0 1392 825900
Fax: +44/0 1392 825910
E-mail: info-uk@enzolifesciences.com

israel

ALMOG DIAGNOSTIC & MEDICAL EQUIPMENT Ltd.
Tel: (0)3977 3390
Fax: (0)3977 3391
E-mail: info@almog.co.il

GADOT LABORATORY SUPPLY Ltd.
Tel: (0)5075 222 49
Toll Free: 1 800 20 22 20 (Israel Only)
Fax: 1 800 300 707
E-mail: galitd@gadot.com

italy

VINCI-BIOCHEM
Tel: (0)571 568 147
Fax: (0)571 568 132
E-mail: vb@vincibiochem.it

Japan

BIOLINKS K.K.
Tel: (0)3 5443 6891
Fax: (0)3 5443 0271
E-mail: info@biolinks.co.jp

COSMO BIO Co. Ltd.
Tel: (0)3 5632 9610
Fax: (0)3 5632 9619
E-mail: mail@cosmobio.co.jp

FUNAKOSHI Co., Ltd.
Tel: (0)3 5684 1620
Fax: (0)3 5684 1775
E-mail: reagent@funakoshi.co.jp

Kazakhstan

CHIMMED Inc.
Tel: +7 095 728 4192
Fax: +7 095 742 8341
E-mail: bio@chimmed.ru

Korea, South

CHUN YANG TECH
Tel: +82 32 624 0160 2 
Fax: +82 32 624 0163
E-mail: 123ky@naver.com

SERVLAB CO.
Tel: +82 2 449 8787
Fax: +82 2 499 8786
E-mail: servlab@servlab.co.kr

Latvia

IN VITRO EESTI OÜ
Tel: +372 630 65 20
Fax: +372 630 65 22
E-mail: info@invitro.ee

Lithuania

IN VITRO EESTI OÜ
Tel: +372 630 65 20
Fax: +372 630 65 22
E-mail: info@invitro.ee

Luxembourg

ENZO LIFE SCIENCES BVBA
Tel: +32 (0) 3 466 04 20
Fax: +32 (0) 3 466 04 29
E-mail: info-be@enzolifesciences.com

Malaysia

INTERSCIENCE SDN BHD
Tel: (0)3 5740 9888
Fax: (0)3 5740 9866
E-mail: info@its-interscience.com

Mexico

CONSULTORIA DE LABORATORIOS S.A.
Tel: (0)55 1163 8840
Fax: (0)55 1163 8840
E-mail: info@consulab-bqsos.com

UNIPARTS S.A. DE C.V.
Tel: (0)55 5281 4718
Fax: (0)55 5281 4722
E-mail: uniparts@uniparts.com.mx

netherlands

ENZO LIFE SCIENCES BVBA
Tel: +31/0 76 542 51 84
Fax: +31/0 76 542 52 61
E-mail: info-nl@enzolifesciences.com

new zealand

SAPPHIRE BIOSCIENCE Pty. Ltd.
Tel: +61 (0) 2 9698 2022
Fax: +61 (0) 2 9698 1022
E-mail: sales@sapphirebioscience.com

UNITED BIORESEARCH PRODUCTS
Tel: +61 (0) 2 9651 3736
Fax: +61 (0) 2 9651 4247
E-mail: kirrily@unitedbioresearch.com.a

norway

AH DIAGNOSTICS AS
Tel: (0)23 23 32 60
Fax: (0)23 23 32 70
E-mail: ahdiag@ahdiag.no

Pakistan

THE WORLDWIDE SCIENTIFIC
Tel: (0)42 755 2355
Fax: (0)42 755 3255
E-mail: wws@brain.net.pk

Poland

BIOMIBO
Tel: (0)22 872 07 97
Fax: (0)22 872 07 97
E-mail: biomibo@biomibo.com.pl

Portugal

BAPTISTA MARQUES, LDA
Tel: +351 (21) 722 06 60
Fax: +351 (21) 722 06 61
E-mail: geral@babtistamarques.pt

romania

MEDIST SA
Tel: (0)21 411 5003
Fax: (0)21 410 5446
E-mail: offi ce@medist.ro

russia

CHIMMED Inc.
Tel: +7 095 728 4192
Fax: +7 095 742 8341
E-mail: bio@chimmed.ru

Singapore

ITS SCIENCE AND MEDICAL PTE. Ltd.
Tel: (0)6273 0898
Fax: (0)6273 0810
E-mail: info@its-sciencemedical.com

Slovakia

GENETICA s.r.o.
Tel: +42 (0) 2 7270 1055
Fax: +42 (0) 2 7270 1739
E-mail: genetica@genetica.cz

Slovenia

A-Ž LAB D.O.O.
Tel: +386 (0)1 433 63 22 / +386 (0)1 230 18 84
Fax: +386 (0)1 230 19 85
E-mail: az.consulting@siol.net

South Africa

BIOCOM BIOTECH
Tel: +27 12 654 4614
Fax: +27 76 374 2093
E-mail: info@biocombiotech.co.za

Spain

GRUPO TAPER SA
Tel: +34 916 596 520
Fax: +34 916 610 084
E-mail: bioinvestigacion@grupotaper.com

Sweden

Immunkemi F&D AB
Tel: (0)8 583 615 00
Fax: (0)8 583 615 01
E-mail: sales@immunkemi.se

Switzerland

ENZO LIFE SCIENCES AG
Tel: +41 (0) 61 926 8989
Fax: +41 (0) 61 926 8979
E-mail: info-ch@enzolifesciences.com

Syria

NEW-MED TECHNOLOGY
Tel: (0)11 88271717
Fax: (0)11 88271710
E-mail: new-med@mail.sy

taiwan

HONG JING Co., Ltd.
Tel: (0)2 3233 8585
Fax: (0)2 3233 8686
E-mail: hongjing@ms10.hinet.net

thailand

THEERA TRADING CO., Ltd.
Tel: (0)2 412 5672 / (0)2 418 1068
Fax: (0)2 412 3244
E-mail: vtheera@ksc.th.com

ITS THAILAND CO., Ltd.
Tel: (0)2 308 0611
Fax: (0)2 308 0612
E-mail: info@its-thailand.com

turkey

TOKRA MEDICAL Ltd.
Tel: (0)312 395 60 09
Fax: (0)312 395 39 61
E-mail: tokra@tokra.com.tr

Ukraine

CHIMMED Inc.
Tel: +7 095 728 4192
Fax: +7 095 742 8341
E-mail: bio@chimmed.ru

United Kingdom

ENZO LIFE SCIENCES (UK) Ltd.
Tel: 0845 601 1488 (UK customers)
Tel: +44 (0) 1392 825900 (from overseas)
Fax: +44 (0) 1392 825910
E-mail: info-uk@enzolifesciences.com

Uruguay

LAB SCIENTIFIC, INC. (USA)
Tel: (305) 716-9922
Fax: (305) 716-9923
E-mail: rshlesinger@labscient.com

USA

ENZO LIFE SCIENCES INTERNATIONAL, INC.
Tel: (610) 941-0430 
Toll Free: 1-800-942-0430
Fax: (610) 941-9252
E-mail: info-usa@enzolifesciences.com

Venezuela

LAB SCIENTIFIC, INC. (USA)
Tel: (305) 716-9922
Fax: (305) 716-9923
E-mail: rshlesinger@labscient.com

Vietnam

ITS VIETNAM
Tel: (0)8 9255 232
Fax: (0)8 9255 233
E-mail: gmrs@its-vn.com



27 The CELLestialTM Brand

The CELLestial™ brand of Enzo Life Science products represent 
a distinctive combination of reagents and assay kits comprised of 
a family of exceptional fl uorescent molecular probes extensively 
benchmarked for live cell analysis.

Experience dynamic intracellular analysis with high spatial and tem-
poral resolution in the research fi elds of: 

• Target, Pathway and Cell Signaling Analysis

• Reactive Oxygen Species Detection

• Apoptosis and Cell Viability

• Organelle Functional Dynamics

CELLestial™ brands reagents and kits have been optimized for the 
most demanding imaging applications including confocal micro-
scopy, wide-field fluorescence microscopy, flow cytometry, micro-
plate readers and high content screening/high throughput screening 
(HCS/HTS), where consistency and reproducibility are essential.
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Switzerland & Rest of Europe
Enzo Life Sciences AG 
Industriestrasse 17, Postfach
CH-4415 Lausen / Switzerland
Tel.	 +41/0 61 926 89 89
Fax	 +41/0 61 926 89 79
info-ch@enzolifesciences.com

North/South America
Enzo Life Sciences International, Inc.
5120 Butler Pike
Plymouth Meeting, PA 19462-1202 / USA
Tel.	 1-800-942-0430 / (610) 941-0430
Fax	 (610) 941-9252
info-usa@enzolifesciences.com

Benelux
Enzo Life Sciences BVBA
Melkerijweg 3
BE-2240 Zandhoven / Belgium
Tel.	 +32/0 3 466 04 20  
Fax	 +32/0 3 466 04 29
info-be@enzolifesciences.com

Germany
Enzo Life Sciences GmbH
Marie-Curie-Strasse 8
DE-79539 Lörrach / Germany
Tel.	 +49/0 7621 5500 526
Toll Free       0800 6649518
Fax	 +49/0 7621 5500 527
info-de@enzolifesciences.com

UK & Ireland
Enzo Life Sciences (UK) Ltd.
Palatine House 
Matford Court
Exeter EX2 8NL / UK
Tel.	 0845 601 1488 (UK customers)
Tel.	 +44/0 1392 825900 (overseas)
Fax	 +44/0 1392 825910
info-uk@enzolifesciences.com

For local distributors see inside


