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APO-BrdU™ TUNEL Assay Kit

Table 1. Contents and storage information.
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Material Amount Storage* Stability
A35125 APO-BrdU™ TUNEL Assay Kit (A23210) <-20°C Components
Positive control cells (Component A, brown cap), fixed human 5l
lymphoma cell linet
INega:ve cont|r|c|>.l cells (Component B, white cap), fixed human 5l When stored as directed
ymphoma cell linet .« =20°C the kit components
Terminal deoxynucleotidyl transferase (Component C, yellow + Protect from light are stable for at least 3
a 45 pL months.
p)

5-Bromo-2"-deoxyuridine 5'-triphosphate (BrdUTP)

’ 480 L
(Component D, violet cap)
A35126 APO-BrdU™ TUNEL Assay Kit (A23210) 2-6°C Components
Anti-BrdU mouse monoclonal antibody PRB-1, Alexa 350 Ul
Fluor 488 conjugate (Component E, orange cap)* H
Propidium iodide/RNase A staining buffer (Component F, When stored as directed

30mL . 2-6°C
amber bottle) ) the kit components
» Protect from light are stable for at least 3

Reaction buffer (Component G, green cap)§ 0.6 mL « DO NOT FREEZE months
Wash buffer (Component H, blue cap)+ 120 mL
Rinse buffer (Component |, red cap)+ 120 mL

*Each module can be stored under the conditions listed. For optimal storage conditions of individual components, refer to the labels
on the vials. The positive and negative control cells are suspensions of 1-2 x 106 cells/mL in 70% ethanol. $The antibody, wash buffer,
and rinse buffer each contain 0.05% sodium azide as a preservative. Handle these materials with care. §The reaction buffer contains
>0.2% cacodylic acid (dimethylarsenic) as a buffer. Handle this material with care.

Number of assays: 60 assays of 1 mL samples containing 1-2 x 10° cells/mL

Approximate fluorescence excitation and emission maxima: 495/519 nm for the Alexa Fluor® 488 labeled monoclonal antibody.

Introduction

A landmark of cellular self-destruction by apoptosis is the activation of nucleases that even-
tually degrade the nuclear DNA into fragments of approximately 200 base pairs in length.
Detection of these DNA fragments is relatively straightforward, making this assay among
the most reliable methods for identifying apoptotic cells.> The APO-BrdU™ TUNEL Assay
Kit, offered in collaboration with Phoenix Flow Systems, Inc., detects the DNA fragmenta-
tion of apoptotic cells by exploiting the fact that the DNA breaks expose a large number
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Experimental Protocol

of 3’-hydroxyl ends. These hydroxyl groups can then serve as starting points for terminal
deoxynucleotidyl transferase (TdT), which adds deoxyribonucleotides in a template-inde-
pendent fashion. Addition of the deoxythymidine analog 5-bromo-2’-deoxyuridine 5’-tri-
phosphate (BrdUTP) to the TdT reaction serves to label the break sites. Once incorporated
into the DNA, BrdU can be detected by an anti-BrdU antibody using standard immunohisto-
chemical techniques. This method of labeling DNA breaks is referred to as Terminal Deoxy-
nucleotide Transferase dUTP Nick End Labeling, or TUNEL.

The APO-BrdU™ TUNEL Assay Kit provides the materials necessary to label DNA strand
breaks for the detection of apoptotic cells, as well as fixed samples of positive and negative
control cells for assessing assay performance. Complete protocols for flow cytometry appli-
cations are also included, although the kit may be adapted for use with fluorescence micros-
copy as well. Final detection of BrdU incorporation at DNA break sites is achieved through
an Alexa Fluor® 488 dye—labeled anti-BrdU antibody. The Alexa Fluor® 488 dye, which has
excitation and emission maxima similar to those of fluorescein, produces fluorescent con-
jugates that are brighter and more photostable than commonly used fluorescein conjugates.
The kit also includes propidium iodide to determine the total cellular DNA content.

Cell Preparation and Fixation

Detection of Apoptotic Cells

1.1

1.2

1.3

1.4

1.5

1.6

1.7

The following procedure was designed for use in flow cytometry applications, but is adaptable
to fluorescence microscopy [note A]. This protocol requires that cells be in suspension; ad-
herent cell lines may be used but must be trypsinized after induction of apoptosis [note B].

Cell fixation using paraformaldehyde is a required step in the APO-BrdU™ assay [note C].
The following cell fixation procedure is a suggested method. Variables such as cell origin and
growth conditions can affect the results, so the fixation conditions described below should be
considered as guidelines. The positive and negative control cells provided in the APO-BrdU™
Kit are already fixed.

Induce apoptosis in cells using the desired method. Although negative control cells are pro-
vided with the kit, it may be desirable to prepare a negative control sample using the cell line
of interest by incubating cells in the absence of inducing agent.

Suspend 1-2 x 10° cells in 0.5 mL of phosphate-buffered saline (PBS).

Add the cell suspension into 5 mL of 1% (w/v) paraformaldehyde in PBS and place on ice for
15 minutes.

Centrifuge the cells for 5 minutes at 300 x g and discard the supernatant.

Wash the cells in 5 mL of PBS then pellet the cells by centrifugation. Repeat.

Resuspend the cells in 0.5 ml of PBS.

Add the cells to 5 mL of ice-cold 70% (v/v) ethanol. Let the cells stand for a minimum of 30
minutes on ice or in a —20°C freezer. In some biological systems, storage of the cells at —20°C

in 70% (v/v) ethanol for at least 12—18 hours prior to performing the TUNEL assay yields the
best results. Cells can be stored at —20°C for several days before use.

The following protocol describes the method for measuring apoptosis in the positive and
negative control cells that are provided in the APO-BrdU™ TUNEL Assay Kit. The same pro-
cedure should be employed for measuring apoptosis in the experimental samples.
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Resuspend the positive (brown cap) and negative (white cap) control cells by swirling the vi-
als. Remove 1 mL aliquots of the control cell suspensions (approximately 1 x 10° cells/mL)
and place in 12 x 75 mm flow cytometry centrifuge tubes [note D]. Centrifuge (300 x g) the
control cell suspensions for 5 minutes and remove the 70% (v/v) ethanol by aspiration, being
careful to not disturb the cell pellet.

Resuspend the control cells of each tube with 1 mL of wash buffer (blue cap). Centrifuge for
5 minutes at 300 x g and remove the supernatants by aspiration. Repeat.

Prepare a DNA-labeling solution; a total volume of 50 pL is required for each sample. Mix 10
uL of reaction buffer (green cap), 0.75 pL of TdT enzyme (yellow cap), 8.0 pL of BrdUTP (vio-
let cap) and 31.25 pL of dH,O. For additional samples the volumes may be scaled up accord-
ingly, but mix only enough DNA-labeling solution to complete the number of assays prepared
per session. The DNA-labeling solution is active for approximately 24 hours.

Resuspend the control cell pellets of each tube in 50 pL of the DNA-labeling solution (pre-
pared in step 2.3).

Incubate the cells in the DNA-labeling solution for 60 minutes at 37°C in a temperature
controlled bath. Shake the samples every 15 minutes to keep the cells in suspension. For
samples other than the control cells provided in the kit, incubation times at 37°C may need to
be adjusted to longer or shorter periods depending on the characteristics of the experimental
samples. The DNA-labeling reaction for the control cells can also be carried out at 22-24°C
overnight.

At the end of the incubation time add 1.0 mL of rinse buffer (red cap) to each tube and centri-
fuge at 300 x g for 5 minutes. Remove the supernatants by aspiration.

Repeat the cell rinsing (as in step 2.6) with 1.0 mL of rinse buffer (red cap). Centrifuge the
samples at 300 x g and remove the supernatants by aspiration.

Prepare 100 pL of antibody staining solution for each sample by mixing 5.0 pL of the Alexa
Fluor® 488 dye-labeled anti-BrdU antibody (orange cap) with 95 uL of rinse buffer (red cap).
Prepare only enough antibody staining solution to complete the number of assays prepared
per session.

Resuspend the cell pellets in 100 pL of the antibody solution prepared in step 2.8. Incubate
the cells in this solution for 30 minutes at room temperature. Protect the samples from light
during the incubation.

Add 0.5 mL of the propidium iodide/RNase A staining buffer (amber bottle) to each sample
[note E]. Incubate the cells for an additional 30 minutes at room temperature. Protect the
samples from light during the incubation.

Analyze the samples by flow cytometry [notes F and G]. It is recommended that the samples
be analyzed within 3 hours of completing the staining procedure.

[A] For microscopy applications, it is recommended that the cells be deposited onto slides af-
ter the antibody staining step, but prior to the propidium iodide/RNase treatment. Cells that
have undergone apoptosis should fluorescence brightly when viewed with filter sets appropri-
ate for fluorescein.

[B] For adherent cell lines, detached cells present in the supernatant have a higher probability

of being apoptotic than do cells that have remained adherent. Detached cells should be col-
lected prior to trypsinization of the adherent cell layer.
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[C] Cell fixation is an important step in analyzing apoptotic samples. Unfixed cells may lose
smaller DNA fragments, leading to lower signals. Alternate fixation methods may be neces-
sary to fully exploit some cell systems.

[D] To minimize cell loss, use a single 12 x 75 mm test tube for each assay. Use of sequential
tubes can result in significant cell loss during the assay due to cells sticking to the sides of the
tube.

[E] If the DNA cell cycle information is not required, it is not necessary to add the PI/RNase
A staining buffer to each tube.

[F] If signal intensity is low, the incubation time for the DNA-labeling reaction (step 2.5) may
be extended. Labeling times of up to 4 hours at 37°C may be required for some systems.

[G] Occasionally a mirror image population of cells at lower intensity is observed in the flow
cytometry dual parameter display. This population arises when some cells become stuck to
the side of the test tube and are not fully exposed to the DNA-labeling solution. Make sure
all cells are properly suspended at the beginning of the labeling reaction.

1. Am J Pathol 136, 593 (1990); 2. Trends Cell Biol 5, 21 (1995).

Product List current prices may be obtained from our website or from our Customer Service Department.

Cat# Product Name
A23210

Contact Information

Unit Size

APO-BrdU™ TUNEL Assay Kit *with Alexa Fluor® 488 anti-BrdU* *60 assays®..............coviiuiiiiiiiiiiiniiiiniiiiiiiiiii e, 1 kit

Molecular Probes, Inc.
29851 Willow Creek Road
Eugene, OR 97402
Phone: (541) 465-8300
Fax: (541) 335-0504

Customer Service:

6:00 am to 4:30 pm (Pacific Time)
Phone: (541) 335-0338

Fax: (541) 335-0305
probesorder@invitrogen.com

Toll-Free Ordering for USA:
Order Phone: (800) 438-2209
Order Fax: (800) 438-0228

Technical Service:

8:00 am to 4:00 pm (Pacific Time)
Phone: (541) 335-0353

Toll-Free (800) 438-2209

Fax: (541) 335-0238
probestech@invitrogen.com

Invitrogen European Headquarters
Invitrogen, Ltd.

3 Fountain Drive

Inchinnan Business Park

Paisley PA4 9RF, UK

Phone: +44 (0) 141 8146100

Fax: +44 (0) 141 814 6260

Email: euroinfo@invitrogen.com

Technical Services: eurotech@invitrogen.com

Further information on Molecular Probes products, including product bibliographies, is available from your local distributor or directly
from Molecular Probes. Customers in Europe, Africa and the Middle East should contact our office in Paisley, United Kingdom. All others
should contact our Technical Service Department in Eugene, Oregon.

Molecular Probes products are high-quality reagents and materials intended for research purposes only. These products must be used
by, or directly under the supervision of, a technically qualified individual experienced in handling potentially hazardous chemicals. Please
read the Material Safety Data Sheet provided for each product; other regulatory considerations may apply.

Limited Use Label License No. 223: Labeling and Detection Technology

The purchase of this product conveys to the buyer the non-transferable right to use the purchased amount of the product and compo-
nents of the product in research conducted by the buyer (whether the buyer is an academic or for-profit entity). The buyer cannot sell or
otherwise transfer (a) this product (b) its components or (c) materials made using this product or its components to a third party or oth-
erwise use this product or its components or materials made using this product or its components for Commercial Purposes. The buyer
may transfer information or materials made through the use of this product to a scientific collaborator, provided that such transfer is not
for any Commercial Purpose, and that such collaborator agrees in writing (a) to not transfer such materials to any third party, and (b) to
use such transferred materials and/or information solely for research and not for Commercial Purposes. Commercial Purposes means any
activity by a party for consideration and may include, but is not limited to: (1) use of the product or its components in manufacturing; (2)
use of the product or its components to provide a service, information, or data; (3) use of the product or its components for therapeutic,
diagnostic or prophylactic purposes; or (4) resale of the product or its components, whether or not such product or its components are
resold for use in research. Invitrogen Corporation will not assert a claim against the buyer of infringement of the above patents based
upon the manufacture, use or sale of a therapeutic, clinical diagnostic, vaccine or prophylactic product developed in research by the
buyer in which this product or its components was employed, provided that neither this product nor any of its components was used

in the manufacture of such product. If the purchaser is not willing to accept the limitations of this limited use statement, Invitrogen is
willing to accept return of the product with a full refund. For information on purchasing a license to this product for purposes other than
research, contact Molecular Probes, Inc., Business Development, 29851 Willow Creek Road, Eugene, OR 97402, Tel: (541) 465-8300. Fax:
(541) 335-0354.

Several Molecular Probes products and product applications are covered by U.S. and foreign patents and patents pending. All names con-
taining the designation ® are registered with the U.S. Patent and Trademark Office.

Copyright 2006, Molecular Probes, Inc. All rights reserved. This information is subject to change without notice.

APO-BrdU™ TUNEL Assay Kit | 4



