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l. Introduction

Apoptosis, or programmed cell death, plays a fundamental role in many
normal biological processes as well as several disease states (Wyllie et al.,
1980; Ellis et al., 1991; Cohen et al., 1992; Thompson, 1995; Nicholson, 1996).
Apoptosis can be induced by various stimuli that all produce the same end
result: systematic and deliberate cell death.

One method for studying apoptosis detects changes in the position of
phosphatidylserine (PS) in the cell membrane. In non-apoptotic cells, most
PS molecules are localized at the inner layer of the plasma membrane, but
soon after inducing apoptosis, PS redistributes to the outer layer of the
membrane, and becomes exposed to the extracellular environment (Martin
etal., 1995; Fadok et al., 1992a; 1992b; 1993). PS translocation precedes other
apoptotic events, thus allowing early detection of apoptosis.

Exposed PS can be easily detected with annexinV, a 35.8-kDa protein that
has a strong affinity for PS. The specificity of the annexin V-PS interaction
is reflected by competitive binding studies in which annexin V binding to
apoptotic cells was specifically inhibited by PS liposomes, but was unaf-
fected by liposomes containing other phospholipids (Martin et al., 1995).
The assay is nonenzymatic, and can be used with flow cytometry or fluo-
rescence microscopy.

PS externalization occurs independently of the stimulus used. For example,
treatment with antibodies to the Fas cell surface receptor induces apoptosis
in certain cell types like cells of the immune system (Yonehara et al., 1989;
Rouvier et al., 1993; Grifith, 1995). Fas-induced apoptosis in JurkatT cells is
profiled with the AnnexinV Assay in Figure 1.
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Figure 1. Annexin V-FITC staining of apoptosis in Jurkat T cells. Apoptosis was induced with
200 ng/ml anti-Fas (IgM, CH11). At the indicated times, cells were incubated for 5 min with
1.0 yg/ml annexin V-FITC in binding buffer, and 5,000 cells were examined by flow cytometry
analysis. For details, see Martin et al., 1995. Data reproduced with author’s permission.
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Il. List of Components

Store all components at 4°C.

Cat. No. Cat. No.
630109 630110
50 assays 200 assays
e 250 pl 1 ml  Annexin V-FITC (20 pug/ml inTris-NaCl)
2 x25ml 2x 100 ml 1X Binding Buffer
e 500 pl 2 ml Propidium lodide (50 ug/ml in 1X binding buffer)

Cat. No. 630201
e 500 pl Annexin V-FITC (100 ug/ml)

Cat. No. 630202
e 100 ml 10X Annexin V Binding Buffer

Notes:

e Under acid conditions, sodium azide yields hydrazoic acid, which is extremely
toxic. Azide compounds should be discarded by flushing with running water. We
recommend these precautions to avoid deposits in metal piping, in which explosive
condition can develop. If the event of skin or eye contact, wash excessively with
water. Discard all samples and material coming in contact with sodium azide with
due precaution.

¢ Do not expose reagent to strong light during storage and incubation.
e Microbial contamination of reagents may cause incorrect results.

* Propidium iodide is toxic. Handle with extreme caution.

Clontech Laboratories, Inc. www.clontech.com Protocol No. PT3050-1
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lll. Additional Materials Required

AnnexinV Protocol:

PBS

Final conc. To prepare 2 L of solution:
Na,HPO, 58 mM 16.5 g
NaH,PO, 17 mM 4149
NacCl 68 mM 80g

Dissolve components in 1.8 L of H,0. Adjust to pH 7.4 with 0.1 N
NaOH. Add H,0 to a final volume of 2 L. Store at room tempera-
ture.

Centrifuge for collecting cells

Protocol No. PT3050-1 www.clontech.com Clontech Laboratories, Inc.
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IV. AnnexinV Protocol

PLEASE READTHE ENTIRE PROTOCOL BEFORE BEGINNING

Because apoptosisisarapid and dynamic process, we recommend perform-
ing analysis immediately after staining.

If you plan to fix your cells, incubate them with annexin V before fixation,
because cell membrane disruption can allow annexinV to bind to PS on the
inner surface of the cell membrane. Rinse unbound annexinV with binding
buffer before fixation.

A. Incubation of cells with AnnexinV
1. Induce apoptosis by a desired method.
a. For nonadherent cells, proceed to Step 2.

b. For flow cytometry with adherent cells, trypsinize cells. Gently
wash the cells once with serum-containing media before incu-
bation with annexin V. Proceed to Step 2.

c. For fluorescence microscopy with adherent cells, grow cells
directly on a glass slide and proceed to Step 2.

2. Rinse 1 x 10°-1 x 10° cells with 1X Binding Buffer.

3. Resuspend the cells in 200 pl of 1X Binding Buffer.

4. Add 5 pl of AnnexinV and [optional] 10 ul of Propidium lodide.

5. Incubate at room temperature for 5-15 min in the dark.
Proceed to B or C below, depending on analysis method.

B. AQuantification by Flow Cytometry

Analyze cells by flow cytometry using a single laser emitting excitation
lightat488 nm. Use Binding Bufferto bring the reaction volumeto atleast
500 pl for flow cytometry analysis.

Note:The signal generated by AnnexinV can be detected in the FITC signal detector, and

the signal generated by Pl can be monitored by the detector reserved for phycoerythrin
emission.

C. Detection by Fluorescence Microscopy

1. For analyzing nonadherent cells, place the cell suspension from
Step A.5 on a glass slide. Cover with a glass coverslip.

For analyzing adherent cells, following incubation (A.2-5), invert
coversliponglassslide and visualize cells. Afterincubating with an-
nexinV, the cells can be washed and fixed in 2% formaldehyde.

2. Observe the cells under a fluorescence microscope using a dual
filter set for FITC & rhodamine.
Note: Cells with bound annexinV will show green staining in the plasma membrane.

Cells that have lost membrane integrity will show red staining (Pl) throughout the
cytoplasm and a halo of green staining on the cell surface (plasma membrane).

Clontech Laboratories, Inc. www.clontech.com Protocol No. PT3050-1
Version No. PR983322



ApoAlert® Annexin V User Manual

V. References

Cohen, J. J., Duke, R. C., Fadok, V. A. & Sellins, K. S. (1992) Apoptosis and cell death in im-
munity. Ann. Rev. Immunol. 10:267-293.

Ellis, R. E.,Yuan, J.Y. & Horvitz, H. R. (1991) Mechanisms and function of cell death. Ann. Rev.
Cell Biol. 7:663-698.

Fadok, V. A., Voelker, D. R., Campbell, P. A., Cohen, J. J., Bratton, G. L. & Henson P. M. (1992a)
Exposure of phosphatidylserine on the surface of apototic lymphocytes triggers specific rec-
ognition and removal by macrophages. J. Immunol. 148:2207-2216.

Fadok, V. A., Savill, J. S., Haslett, D. L., Bratton, G. L., Doherty, P. A., Campbell, P. A. & Henson P.
M. (1992b) Different populations of macrophages use eitherthe vitronectin receptor or the phos-
phatidyserine receptor to recognize and remove apoptotic cells. J. Immunol. 149:4029-4035.

Fadok,V.A., Lazlo, D. J., Noble, PW.,Weinstein, L., Riches, D.W. H. & Henson P. M. (1993) Particle
digestibility is required for induction of the phosphatidylserine recognition mechanism used
by murine macrophages to phagocytose apoptotic cells. J. Immunol. 151:4274-4285.

Griffith, T. S. (1995) Fas ligand-induced apoptosis as a mechanism of immune privilege. Sci-
ence 270:1189-1192.

Koester, S. K., Roth, P, Mikulka, W. R., Schlossman, S. F, Zhang, C. & Bolton, W. E. (1997)
Monitoring early cellular responses in apoptosis is aided by the mitochondrial membrane
protein-specific monoclonal antibody APO2.7. Cytometry 29:306-312.

Koester, S. K., Schlossman, S. F, Zhang, C., Decker S. J. & Bolton, W. E. (1998) AP0O2.7 defines
a shared apoptic-necrotic pathway in a breat tumor hypoxia model. Cytometry 33:324-332.

Martin, S. J., Reutelingsperger, C. P, McGahon, A. J., Rader, J. A., van Schie, R. C., LaFace,
D. M. & Green, D. R. (1995) Early redistribution of plasma membrane phophatidylserine is a
general feature of apoptosis regardless of the initiating stimulus: inhibition by overexpression
of Bcl-2 and Abl. J. Exp. Med. 182:1545-1556.

Nicholson, D. W. (1996) ICE/CED3-like proteases as therapeutic targets for the control of inap-
propriate apoptosis. Nature Biotechnol. 14:297-301.

Rouvier, E., Luciani, M.F & Golstein, P. (1993) Fas involvement in Ca*-independent T cell-
mediated cytotoxicity. J. Exp. Med. 177:195-200.

Seth, A., Zhang, C., Letvin, N. L. & Schlossman, S. F (1997) Detection of apoptotic cells from
peripheral blood of HIV-infected individulas using a novel monoclonal antibody. Cytometry
33:324-332.

Thompson, C. B. (1995) Apoptosis in the pathogenesis and treatment of disease. Science
267:1456-1462.

Wyllie, A. H., Kerr, J. E & Currie, A. R. (1980) Cell death:The significance of apoptosis. Intl. Rev.
Cytol. 68:251-306.

Yonehara, S., Ishii, A. & Yonehara, M. (1989) A cell-killing monoclonal antibody (anti-Fas) to
a cell-surface antigen co-downregulated with the receptor of tumor necrosis factor. J. Exp.
Med. 169:1747-1756.

Zhang, C., Ao, Z., Seth A., & Schlossman, S. F (1996) A mitochondrial membrane protein de-
fined by a novel monoclonal antibody is preferentially detected in apoptotic cells. J. Immunol.
157:3980-3987.

Protocol No. PT3050-1 www.clontech.com Clontech Laboratories, Inc.
Version No. PR983322 17



ApoAlert® Annexin V Protocol User Manual

Notes

Notice to Purchaser

Clontech products are to be used for research purposes only.They may not be used for any other
purpose, including, but not limited to, use in drugs, in vitro diagnostic purposes, therapeutics,
or in humans. Clontech products may not be transferred to third parties, resold, modified for
resale, or used to manufacture commercial products or to provide a service to third parties
without written approval of Clontech Laboratories, Inc.

These products are the subjects of pending U.S. and foreign patents.

Not-For-Profit-Entities: Orders may be placed in the normal manner by contacting your lo-
cal representative or Clontech Customer Service at 800.662.2566. At its discretion, Clontech
grants not-for-profit research entities a worldwide, non-exclusive, royalty-free, limited license
to use this product for non-commercial life science research use only. Such license specifically
excludes the right to sell or otherwise transfer this product or its components to third parties.
Any other use of this product will require a license from Clontech. For license information
please contact the licensing hot line at 800.662.2566, extension 7816 or by e-mail at licens-
ing@clontech.com.

For-Profit entities that wish to use this product in non-commercial or commercial applications
are required to obtain a license from Clontech. For license information please contact the
licensing hot line at 650.919.7320, or by e-mail at licensing@clontech.com.

These products are covered by U.S. Patent Nos. 5,491,084 and 6,146,826 issued to Columbia
University.

These products are sold under license from Columbia University. Rights to use this product
are limited to internal research use only; NOT FOR DIAGNOSTIC OR THERAPEUTIC USE IN
HUMANS OR ANIMALS. No other rights are conveyed. Inquiry into the availability of a license
to a broader rights or the use of this product for commercial purposes (e.g., use in manufac-
turing processes or in the development, screening or discovery of products for therapeutic,
diagnostic or prophylactic purposes) should be directed to Columbia University, Columbia
Innovation Enterprises, Science and Technology Ventures, 363 Engineering Terrace, Mail Code
2206, 500 West 120th Street, New York, New York 10027, USA.

Clontech, Clontech logo and all othertrademarks are the property of Clontech Laboratories, Inc.,
unless noted otherwise. Clontech is aTakara Bio Company. ©2009 Clontech Laboratories, Inc.
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