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APOPTOSIS/NECROSIS DETECTION

GFP-Certified™ Apoptosis/Necrosis Detection Kit     ENZ-51002-25 25 Reactions
            ENZ-51002-100 100 Reactions

HIGHLIGHT
True multiplexing capabilities with GFP and other green fl uorescent probes • 

Readily distinguishes between healthy, early apoptotic, late apoptotic and necrotic cells• 

Optimized for both fl uorescence microscopy and fl ow cytometry applications• 

Suitable for death pathway analysis and drug/toxin studies• 

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

Enzo Life Sciences’ GFP-Certifi ed™ Apoptosis/Necrosis De-
tection Kit is specifi cally designed to minimize fl uorescence 
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 fl uorphore enables simple detec-
tion of apoptosis upon binding to phosphatidylserine on the 
extracellular surface of suitably induced cells.  Similarly, the 
Necrosis Detection Reagent (Red) included in this kit detects 
loss of plasma membrane integrity by generating a far-red 
emission profi le 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 apoptosis.

The GFP-Certifi ed™ Apoptosis/Necrosis Detection kit read-
ily distinguishes between early apoptosis, late apoptosis and 
necrosis, allowing detailed analysis of death pathways.  This 
multiplexed system is useful for R&D applications ranging 
from target identifi cation and validation to small molecule ef-
fi cacy and toxicity, and enables both accurate and selective 
benchmarking of cell state.

FIGURE 1: Excitation (hatched) and emission (solid) spectra for GFP, Annexin V-
Cyanine 3 conjugate and Necrosis Detection Reagent (Red).  All three dyes are readily 
excited with a 488 nm 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 2 µM 
Staurosporine was shown to be time-dependent, and yielded four distinct cell states 
after 4 hours.
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GFP 
excitation 488 nm 
emission 509 nm

Annexin V-cyanine 3 
excitation 550 nm
emission 570 nm

Red necrosis stain 
excitation 546 nm
emission 647 nm
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Enzo, Alexis and Biomol are trademarks of Enzo Life Sciences, Inc. Several of Enzo’s products and product applications are covered by US and 
foreign patents and  patents pending.   

Product Prod. No. Size

5-Carboxyfl uorescein (Ultra Pure) ENZ-52051 100 mg

5-Carboxyfl uorescein succinimidyl ester (Ultra Pure) ENZ-52053 10 mg

Coelenterazine (Ultra Pure) ENZ-52054 250 µg

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

JC-10 [Enhanced JC-1] (Ultra Pure) ENZ-52305 5 mg

Nile Red (Ultra Pure) ENZ-52551 25 mg

Related Products

FIGURE 3:  FLOW CYTOMETRY.  Jurkat cells were mocked-induced with 0.2% DMSO (panel A) or induced with 2 µM Staurosporine (panel B) for 
4 hrs. at 37°C.  After treatment, cells were incubated with a buffer containing Annexin V-Cyanine 3 and the Necrosis Detection Reagent (Red), a 
far red emitting DNA-intercalating dye, then analyzed by flow cytometry using a 488 nm laser with fluorescence detection with FL2 (Apoptosis 
Detection Reagent) and FL3 (Necrosis Detection Reagent) channels.  Mock-induced cells were primarily negative for apoptosis and necrosis.  
After a 4 hour treatment there were three populations of cells:  (1) cells that were viable and not apoptotic or necrotic (Annexin V-Cyanine 3 and 
Necrosis Detection Reagent negative); (2) cells undergoing apoptosis (Annexin V-cyanine 3 positive and NDR negative); and (3) cells undergoing 
late-stage apoptosis and early necrosis (Annexin V-Cyanine 3 and Necrosis Detection Reagent positive).
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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 please 
visit our Website.


