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CellROX® Oxidative Stress Reagents
Catalog nos. C10422, C10443, C10444, C10448

Table 1 Contents and storage

Material Catalogno. | Amount Excitation/Emission Concentration Storage*
CellROX® Deep Red Reagent C10422 640/665 nm (Deep Red)
CellROX® Orange Reagent C10443 5x50puL | 545/565 (Orange)
2.5 mM stabilized + <-20°C
CellROX® Green Reagent C10444 485/520 (Green) ) m s.ta thize « Protect from light
solution in DMSO . Desiccate
1 % 50 pL CellROX® Deep Red Reagent
CellROX® Variety Pack C10448 1% 50 pL CellROX® Orange Reagent

1 X 50 L CellROX® Green Reagent

*When stored as directed, the product is stable for 6 months from the date of receipt.

Introduction

MANO0003555

CellROX" Oxidative Stress Reagents are fluorogenic probes designed to reliably measure
reactive oxygen species (ROS) in live cells. The cell-permeable reagents are non-fluorescent
or very weakly fluorescent while in a reduced state and upon oxidation exhibit strong
fluorogenic signal. CellROX® Green Reagent is a DNA dye, and upon oxidation, it binds to
DNA; thus, its signal is localized primarily in the nucleus and mitochondria. In contrast,
the signals from CellROX® Deep Red and CellROX® Orange Reagents are localized in the
cytoplasm. The fluorescence resulting from CellROX® Oxidative Stress Reagents can be
measured using traditional fluorescence microscopy, high-content imaging and analysis,
microplate fluorometry, or flow cytometry. These reagents can be detected using the
appropriate benchtop instrument such as the Attune® Acoustic Focusing Cytometer, Tali®
Image-based Cytometer, and FLoid™ Cell Imaging Station (See Table 2, page 2).

The staining workflow is simple (Figure 2, page 2), and the reagent can be applied to cells
in complete growth medium or buffer. All of the CellROX® Oxidative Stress Reagents are
very photostable when compared to traditional ROS detection dyes. In addition, some of
the reagents retain their signal after formaldehyde fixation and detergent permeabilization
(Table 2, page 2), allowing for assay flexibility and improved workflows compared to those
based on classic dyes for ROS detection.

CellROX" Oxidative Stress Reagents specifically detect ROS as shown by inhibition of
menadione-induced ROS in endothelial cells (Figure 3, page 3). These probes have been
used to evaluate ROS generated by various agents, including lipopolysaccharide, menadione,
angiotensin II, and nefazodone in several different live-cell models.
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Figure 1 Fluorescence excitation and emission spectra of the oxidized CellROX® Oxidative Stress Reagents. (A) CellROX® Deep Red Reagent, (B) CellROX® Orange

Reagent, (C) CellROX® Green Reagent.
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Figure 2 Workflow for CellROX® Oxidative Stress Reagents.
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Table 2 Comparison between ROS detection methods
CellROX® Deep CellROX® Orange CellROX® Green H.-DCFDA* Dihydroethidium
Red Reagent Reagent Reagent 2 (DHE)
Live cell compatible Yes Yes Yes Yes Yes
Labeling in complete medium Yes Yes Yes No Yes
Formaldehyde fixable Yes No Yes No No
Detergent resistant No No Yes No No
« Imaging
« HCS
+ Imaging « HTS .
- HCSt - Imaging « Flow cytometry + Imaging
« HTS* . HCS « Tali® Image-based : :?SS imagi
Compatible platforms + Flow cytometry + Flow cytometry Cytometer ) * maging
. . sy + Flow cytometry - HCS
. Attune® Acoustic | + Tali®Image-based + FLoid™ Cell v
: : + FLoid™ Cell
Focusi Cytometer Imaging Station ) )
using . . Imaging Station
Cytometer « Attune® Acoustic
Focusing
Cytometer

* H,-DCFDA: Dihdyrodichlorofluorescein, diacetate; T High-content screening; # High-throughput screening.
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Figure 3 Quantitation and statistical analysis of oxidative stress based on staining with CellROX® Oxidative Stress Reagents (***a = The values are significantly
different from controls with P < 0.0001 ; ***b = values were significantly different from drug treated cells with P < 0.0001).

(A) CellROX® Deep Red Reagent. Bovine pulmonary artery endothelial (BPAE) cells were plated in a 96-well plate. The cells were treated with or without 100 uM of
menadione for 1 hour at 37°C. 100 pM of superoxide scavenger, MnTBAP, was added to some of the control and menadione-treated wells for the last 30 minutes
of incubation. The cells were then stained with 5 uM of CellROX® Deep Red Reagent and Hoechst 33324 by adding the probe to the complete medium and
incubating the cells at 37°C for 30 minutes. The cells were then washed with PBS and analyzed on a Thermo Fisher Cellomics ArrayScan® VTI.
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(B) CellROX® Orange Reagent. Bovine pulmonary artery endothelial (BPAE) cells were plated in 96-well plates. The cells were treated with or without 200 uM of tert-
butyl hydroperoxide (TBHP) for 2 hours at 37°C. 10 uM of ebselen was added to some of the control and TBHP-treated wells. The cells were then stained with 5 uM
of CellROX® Orange Reagent and Hoechst 33342 by adding the probe to the complete medium and incubating the cells at 37°C for 30 minutes. The cells were then
washed with PBS and analyzed on a Thermo Fisher Cellomics ArrayScan® VTI. Ebselen treatment inhibited ROS caused by TBHP, confirming that the signal was due to
ROS induced by the compound.
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(C) CellROX® Green Reagent. Bovine pulmonary artery endothelial (BPAE) cells were plated on glass bottom 35-mm MaTtek dishes. BPAE cells were treated with
or without 100 uM menadione for 1 hour at 37°C. 50 uM N-acetyl cysteine was added to some of the control and menadione-treated wells. The cells were then
stained with 5 uM CellROX® Orange Reagent and Hoechst 33342 by adding the probe to the complete media and incubating at 37°C for 30 minutes. The cells were
then washed with PBS and then imaged on a Zeiss Axiovert inverted microscope using a 40X objective. N-acetyl cysteine treatment inhibited ROS caused by TBHP,
confirming that the signal was due to ROS induced by the compound.
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Before Starting

Materials required but
not provided

Caution

Experimental Protocols

+ Cells and culture medium

+ Phosphate buffered saline (PBS, pH 7.2-7.6)

+ Optional: Fixative (i.e., 3.7% formaldehyde in PBS)

+ Optional: Permeabilization solution (i.e., 0.5% Triton® X-100)

DMSO is known to facilitate the entry of organic molecules into tissues. Handle reagents
containing DMSO using equipment and practices appropriate for the hazards posed by such
materials. Dispose of the reagents in compliance with all pertaining local regulations. In case
of contact with eyes, rinse immediately with plenty of water and seek medical advice. Always
wear suitable laboratory protective clothing and gloves when handling this reagent.

CellROX® Reagent Staining and
Detection

The following protocol was developed with BPAE, HepG2, U-2 OS, and RAW microphage
cells with an optimized CellROX® Reagent concentration of 5 uM, but the assay can be
adapted for any cell type. Growth medium, cell density, cell type variations, and other factors
may influence labeling. In initial experiments, we recommend testing a concentration range
of the reagent to determine the optimal experimental conditions and the concentration for
your cell type.

The CellROX® Reagents are sensitive to exposure to light and air; care should be taken not

to keep the vials open for long periods of time. Discard any unused material once the vial is
opened.

Following protocol for staining cells can be adapted for CellROX® Deep Red, CellROX"®
Orange, and CellROX® Green Reagents, but specific conditions should be determined
separately for each reagent.

Treat the cells with the test compound or drug and incubate for the recommended time.

Note: You do not need to remove the medium after test compound or drug treatment.

. Add the CellROX" Reagent at a final concentration of 5 uM to the cells and incubate for

30 minutes at 37°C.

Remove medium and wash cells three times with PBS.

Optional: If you are using the CellROX® Deep Red or the CellROX® Green Reagent, you
can preserve the cells with a formaldehyde-based fixative at this stage. Fixation with 3.7%
formaldehyde for 15 minutes is recommended. Analyze the signal within 24 hours for the

CellROX" Green Reagent and within 2 hours for the CellROX® Deep Red Reagent.

Note: You can use the Live Cell Imaging Solution (Cat. no A14291D]J) to keep the cells
healthier during analysis with longer duration.
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5. Optional: You can stain the cells with NucBlue™ Live Cell Stain, a nuclear counterstain, or
another counterstain at this time.

6. Optional: If you are using the CellROX® Green Reagent, you can permeabilize the cells with
0.5% Triton® X-100 for 10 minutes, if cell permeabilization is required for multiplexing with

another reagent.

Alternatively, you can use the Image-iT® Fixation/Permeabilization Kit (Cat. no. R37602) to
fix and permealize the cells.

References
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Product List current prices may be obtained at www.invitrogen.com or from our Customer Service Department.

Catalog no. Product Name Unit Size
C10422 CellROX® Deep Red Reagent *for oxidative stress detection™. .. ... ...ttt e 5x 50 uL
C10443 CellROX® Orange Reagent *for oxidative stress detection* 5x 50 L
C10444 CellROX® Green Reagent *for oxidative stress deteCtion™ ... ... .. o..iiu ittt e et ens 5% 50 pL
C10448 CellROX® Reagent Variety Pack *for oxidative stress detection™. ... ...ttt e 1 kit
Related Products
A14291D) Live Cell Imaging SOIUtion . . ......een e 500 mL
C10423 CellEvent® Caspase-3/7 Green Detection Reagent *2 mM solution in DMSO* 100 pL
C6827 CM-H,DCFDA (5-(and-6)-chloromethyl- 2;7'-dichlorodihydrofluorescein diacetate, acetyl ester) *mixed isomers*

BT 01T =] = el e g T 5% 50 ug
D399 H,DCFDA (2;7'-dichlorodihydrofluorescein diacetate (2,7'-dichlorofluorescin diacetate) ............oviiiiiiiiniiniieinenennnns 100 mg
D11347 dihydroethidium (hydroethidine) *special packaging®. ... .......oouiiiiii i 10x 1 mg
D23844 DAF-FM diacetate (4-amino-5-methylamino- 2,7'-difluorofluorescein diacetate) *special packaging* 10 x50 mg
110291 Image-iT® DEAD Green™ Viability STaiN . . ... c.u ittt et ettt e e e e e e e e e e e e 25 uL
136007 Image-iT® LIVE Green Reactive Oxygen Species Detection Kit. ... ......o.oniu it e aeas 1 kit
M36008 MitoSOX® Red mitochondrial superoxide indicator *for live-cell imaging® . ... ... ot 5% 50 g
T10096 ThiolTracker™ Violet (Glutathione Detection Reagent) *for 5 microplates® . ..........eueineiineie it ieeaeenns each
R37602 Image-iT® Fixation/Permeabilization Kit. ... ........... it e 1 kit
R37603 BackDrop™ Background SUppressor *for live Cells® ... ... . e e 1 kit
R37605 NucBlue™ Live Cell Stain *Hoechst 33342 special formulation*.................... 1 kit
R37606 NucBlue™ Fixed Cell Stain *DAPI special formulation® .. .. .. ... ittt ettt et aees 1 kit
Related Platforms

& e
=
Attune® Acoustic Focusing Cytometer Tali® Image-based Cytometer FLoid™ Cell Imaging Station
(Cat. no. 4469120) (Cat.no.T10796) (Cat.no.4471136)
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Purchaser Notification

Corporate Headquarters

5791 Van Allen Way

Carlsbad, CA 92008

USA

Phone: +1 760 603 7200

Fax: +1 760 602 6500

Email: techsupport@lifetech.com

European Headquarters
Inchinnan Business Park

3 Fountain Drive

Paisley PA4 9RF

UK

Phone: +44 141 814 6100
Toll-Free Phone: 0800 269 210
Toll-Free Tech: 0800 838 380
Fax: +44 141 814 6260

Tech Fax: +44 141 8146117
Email: euroinfo@invitrogen.com
Email Tech: eurotech@invitrogen.com

Japanese Headquarters
LOOP-X Bldg. 6F

3-9-15, Kaigan

Minato-ku, Tokyo 108-0022
Japan

Phone: +81 3 5730 6509

Fax: +81 35730 6519

Email: jpinfo@invitrogen.com

Additional international offices are listed at
www.lifetechnologies.com

These high-quality reagents and materials must be used by, or directly under the supervision of, a technically qualified individual
experienced in handling potentially hazardous chemicals. Read the Safety Data Sheet provided for each product; other regulatory
considerations may apply.

Obtaining Support
For the latest services and support information for all locations, go to www.lifetechnologies.com.

At the website, you can:

« Access worldwide telephone and fax numbers to contact Technical Support and Sales facilities

- Search through frequently asked questions (FAQs)

« Submit a question directly to Technical Support (techsupport@lifetech.com)

« Search for user documents, SDSs, vector maps and sequences, application notes, formulations, handbooks, certificates of analysis,
citations, and other product support documents

« Obtain information about customer training

- Download software updates and patches

SDS
Safety Data Sheets (SDSs) are available at www.lifetechnologies.com/sds.

Certificate of Analysis

The Certificate of Analysis provides detailed quality control and product qualification information for each product. Certificates of
Analysis are available on our website. Go to www.lifetechnologies.com/support and search for the Certificate of Analysis by product lot
number, which is printed on the product packaging (tube, pouch, or box).

For Research Use Only. Not intended for diagnostic procedures.

LIFE TECHNOLOGIES CORPORATION AND/OR ITS AFFILIATE(S) DISCLAIM ALL WARRANTIES WITH RESPECT TO THIS DOCUMENT,
EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO THOSE OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR
NON-INFRINGEMENT. TO THE EXTENT ALLOWED BY LAW, IN NO EVENT SHALL LIFE TECHNOLOGIES AND/OR ITS AFFILIATE(S) BE LIABLE,
WHETHER IN CONTRACT, TORT, WARRANTY, OR UNDER ANY STATUTE OR ON ANY OTHER BASIS FOR SPECIAL, INCIDENTAL, INDIRECT,
PUNITIVE, MULTIPLE OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING FROM THIS DOCUMENT, INCLUDING BUT NOT
LIMITED TO THE USE THEREOF.

LIFE TECHNOLOGIES CORPORATION AND/OR ITS AFFILIATES MAKE NO REPRESENTATION WHATSOEVER THAT SERVICES PROVIDED BY
LIFETECHNOLOGIES AND/OR ITS AFFILIATES SATISFY OR WILL SATISFY ANY REQUIREMENTS OF ANY GOVERNMENTAL BODY OR OTHER
ORGANIZATION, INCLUDING BUT NOT LIMITED TO, ANY REQUIREMENT OF THE UNITED STATES FOOD AND DRUG ADMINISTRATION OR
THE INTERNATIONAL ORGANIZATION FOR STANDARDIZATION. CUSTOMER AGREES THAT IT IS CUSTOMER'’S RESPONSIBILITY TO ENSURE
THAT SUCH SERVICES ARE ADEQUATE TO MEET ITS REGULATION/CERTIFICATION REQUIREMENTS AND THAT ALL REQUIREMENTS OF
ANY GOVERNMENTAL BODY OR OTHER ORGANIZATION, INCLUDING, BUT NOT LIMITED TO, ANY REQUIREMENT OF THE UNITED STATES
FOOD AND DRUG ADMINISTRATION OR THE INTERNATIONAL ORGANIZATION FOR STANDARDIZATION ARE THE RESPONSIBILITY OF THE
CUSTOMER.

Limited Warranty

Life Technologies Corporation and/or its affiliate(s) warrant their products as set forth in the Life Technologies’ General Terms and
Conditions of Sale found on Life Technologies’ website at www.lifetechnologies.com/termsandconditions. If you have any questions,
please contact Life Technologies at www.lifetechnol com/support.

Limited Use Label License: Research Use Only

The purchase of this product conveys to the purchaser the limited, non-transferable right to use the purchased amount of the product
only to perform internal research for the sole benefit of the purchaser. No right to resell this product or any of its components is
conveyed expressly, by implication, or by estoppel. This product is for internal research purposes only and is not for use in commercial
services of any kind, including, without limitation, reporting the results of purchaser’s activities for a fee or other form of consideration.
For information on obtaining additional rights, please contact outlicensing@lifetech.com or Out Licensing, Life Technologies
Corporation, 5791 Van Allen Way, Carlsbad, California 92008.

The trademarks mentioned herein are the property of Life Technologies Corporation or their respective owners.
ArrayScan® is a registered trademark of Cellnomics, Inc.

©2012 Life Technologies Corporation. All rights reserved.
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