
has designed, synthesized, validated, and patented a
new class of cell permeable fluorogenic protease sub-

strates.  Unique aspects of these probes are: (1) their ability to cross intact cell membranes enables meas-
urement of intracellular protease activities in live cells, (2) incorporation of amino acid sequence informa-
tion from both sides of protease cleavage sites, i.e., P and P’ residues, up to a total of ten amino acid
residues, provides complete protease recognition sequences, (3) conformations of substrates’ peptide
moieties assume loop or extended beta sheet conformations resulting in substrates retaining protease in

vivo specificity and (4) the choice of fluorophores permits simultaneous measurement of multiple prote-
olytic activities in biologic samples.

is the family of OncoImmunin substrates for the detection of caspase-3 and caspase-

3-like activities in live cells.  These probes are produced in three colors: G1D2 for use with the Ar ion laser 488 nm line, G2D2
for mid-500 nm lasers, and R2D2 for 633/635 nm lasers.
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With OncoImmunin’s substrates the activi-

ties of caspases-1,6,8, and -9 can be measured.  Moreover, by
combining the 5 different
substrates in complemen-
tary colors, multiple cas-
pase activities can be
determined simultaneous-
ly in live cells by both flow
cytometry and microscopy.
A high throughput assay is
also available. 
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Substrates are protected by U.S. patents #5605809, 5714342, and 6037137 and Australian patent #745148 with additional CIPs and PCTs pending.  
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Selected References:
Proc. Natl. Acad. Sci. (USA) 93:11640 (1996)

J. Cell Biol. 141:1243 (1998)
J. Clin. Invest. 102:2002 (1998)

J. Exp. Med.191:819 (2000) 
J.Immunology 167:5061 (2001) 

Cytometry 47:81 (2002) 
Exp. Cell Res. 289 :384 (2003) 

J. Cell Biol. 160:875 (2003)
Cell Death Diff. 11:175-182 (2004)
Methods Mol. Biol. 263 :141 (2004) 

IN ADDITION TO THE CASPASE SUBSTRATES PRESENTED HERE ONCOIMMUNIN, INC.
HAS CELL PERMEABLE FLUOROGENIC SUBSTRATES FOR MEASUREMENT OF PROTEASE

ACTIVITIES ASSOCIATED WITH CANCER METASTASIS AND VIRAL REPLICATION.

The range in sensitivity between a T-cell leukemia (Jurkat cells) and a
Burkitt’s lymphoma (SKW 6.4) line to different apoptogens is exemplified

by PhiPhiLux®.





     OncoImmunin, Inc.’s cell permeable, fluorogenic protease substrates enter live cells by 

crossing all membranes by passive diffusion, thus enabling measurement of protease activities 
in their physiologic environments.  Incorporation of amino acid sequences from both sides of 
protease cleavage sites, i.e., P1-n and P’1-n residues, imparts physiologic conformations 
resulting in extremely high specificity. Once a substrate is recognized and cleaved by its 
cognate protease, cleaved fragments are trapped in the protease’s physiologic 
microenvironment allowing real-time imaging as well as quantitation by flow cytometry. 

Cell Permeable Fluorogenic Protease Substrates for the 
Detection of Apoptosis and Autophagy in Live Cells 
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Autophagy in Live Cells 
LC3-G1D2 detects the appearance of Atg4B activity with substrate  

containing the microtubule-associated protein 1A/1B-light chain 3 (LC3) sequence  
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Caspase 8 activity is localized in blebs while 
caspase 6 activity is in cytosol of CTLs 

induced by αFas Ab (2 time points shown) 
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PhiPhiLux® detects 
caspase 3 activity in the 
cytosol of apoptotic HL-

60 cells with late 
apoptotic cells allowing 

entry of PI. 

www.PhiPhiLux.com 
Voice: 1-301-987-7881 

FAX:1-301-987-7882 
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