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Table 1. Contents and storage information.

Material Amount Storage Stability
e 2°C-8°C
Rhod-3, AM (Component A}; MW ~1600 1 vial e Desiccate
¢ Protect from light
Dimethylsulfoxide (DMSO, Component B) 200 pL : 325 c ¢ When stored as directed this kit is
eésiccate stable for at least 1 year
PowerLoad™ concentrate, 100X (Component C) TmL e <-20°C
. e <25°C
Probenecid, water soluble (Component D) 2x77mg .
e Desiccate

Number of assays: Sufficient material is supplied for 10 assays based on the protocol below.

Approximate fluorescence excitation/emission maxima: 550/580 in nm

K4 for Ca%: 570 nM

Introduction

Calcium indicators are important tools in signal transduction and cell-based
pharmacological screening. As the intracellular and extracellular calcium gradient is
vast (10-50 nM, and 1-3 mM, respectively, depending on the cell type), small changes

in intracellular calcium [Ca?*] can result in large cellular modifications." In cells and
tissues with blue or green autofluorescence?, long-wavelength (i.e., red-shifted) calcium
indicators provide a means to bypass overlapping fluorescence and allow simultaneous
monitoring of calcium activity. The red-shifted calcium dyes are also suitable for
calcium imaging experiments multiplexed with green fluorescent protein (GFP) or other
green fluorescent dyes.’

Rhod-3 AM, an improved red-shifted calcium dye, displays a more uniform cytosolic
distribution and improved signal compared to existing red calcium dyes such as Rhod-
2. The cationic nature of highly charged acetoxymethyl (AM) ester forms of calcium
indicators results in potential-driven localized subcellular accumulation. However,
imaging studies with the new Rhod-3 AM show minimal subcellular localization.
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Properties

Before you begin

The cell permeant, nonfluorescent Rhod-3 AM is passively loaded into the cells in the
presence of PowerLoad™ concentrate and probenecid, where the intracellular esterases
cleave the dye to the cell impermeant, active form which fluoresces upon Ca** binding
(Figure 1). PowerLoad " concentrate, an optimized formulation of nonionic, Pluronic®
surfactant polyols, aids the solubilization of Rhod-3 AM dye in physiological media.

Figure 1. Fluorescence excitation and emission spectra of Ca**-saturated Rhod-3 in pH 7.2 buffer.
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PowerLoad™ concentrate is effective in combination with water soluble probenecid to
aid AM ester dye-loading and retention in cells that actively extrude the de-acetylated
dye form through anion pumps. Together, these reagents allow for maximal loading of
dye with minimal effort in imaging applications yielding significantly larger fluorescent
signal windows upon calcium binding when compared to existing red-shifted calcium
dyes, as well as reduced subcellular compartmentalization.

Rhod-3 exhibits a large increase (>2.5 fold) in fluorescence upon binding Ca** and
very low fluorescence at rest (without Ca** binding). To assess loading, use a maximal
agonist concentration to reveal presence of the dye.

Rhod-3 has a dissociation constant (Kd) of 570 nM for Ca** determined at 22°C in
30 mM MOPS, pH 7.2 with 100 mM KCl. Kd values depend on pH, temperature, ionic
strength and other factors, and are usually significantly higher in cellular environments.

Materials required but not
provided

Preparing Rhod-3 AM

e (Cell line and culture media of choice

¢ Physiological salt solution for loading and imaging such as phosphate buffered
saline (PBS), HBSS (Hank’s balanced salt solution), Ringers, or Krebs are acceptable
depending on the cell type

Reconstitute the contents of Rhod-3 AM (Component A) vial in 100 pL of DMSO
(Component B) to yield a stock solution of 10 mM Rhod-3 AM.

Store the 10 mM Rhod-3 AM stock solution desiccated at -20°C, protected from light
in single use aliquots. When stored as directed, this stock solution is stable for up to
3 months.
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Preparing Probenecid

Buffers

Experimental protocol

Dissolve the contents of one vial of Probenecid (Component D) in 1 mL of buffer, such
as HBSS to prepare 250 mM Probenecid stock solution. Use the solution the same day or
store at <-20°C for up to 6 months.

For the cell loading protocol with Rhod-3 AM, you need to prepare three buffers as
follows.

¢ Loading buffer: Prepare this buffer fresh as described in the protocol below and
is composed of physiological buffer of choice containing 2.5 mM Probenecid
(Component D), 1X PowerLoad ™ concentrate (Component C), and 10 pM Rhod-3
AM.

¢ Incubation buffer: Used to incubate cells to allow complete cleavage of the
AM esters and is composed of physiological buffer of choice containing 2.5 mM
Probenecid (Component D). You need 2 mL of buffer for each loading.

e Wash buffer: Used to wash cells before and after AM ester loading and is the
physiological buffer of choice.

Loading protocol

1.1

1.2

1.3

1.4

The following protocol is designed for loading cells with 10 uM Rhod-3 AM in a total
volume of 2 mL loading buffer and is optimized for loading adherent cells but is also
suitable for loading suspension cells. Loading of CHO-M1, HeLa, and HEK-293 cells
has been successfully demonstrated using this protocol.

For efficient loading of cells with Rhod-3 AM, we recommend including probenecid and
PowerLoad™ concentrate in the loading buffer.

To a 10-15 mL tube, add the following reagents in the order listed below to prepare
fresh loading buffer:

100X PowerLoad™ concentrate (Component C) 20 pL

10 mM Rhod-3 AM 2uL
Vortex to mix

Physiological buffer of choice to2mL
250 mM Probenecid (Component D) 20 uL

Invert the tube to mix.

Note: If precipitation of Rhod-3 AM is observed, filter the loading buffer through a
0.2 um filter prior to loading cells.

Remove media from adherent cells and wash cells twice in physiological buffer of
choice.

Note: This loading protocol is also applicable for cells prepared in suspension.
However, pellet cells by centrifugation when changing solutions to prevent loss of cells.

Add 2 mL loading buffer (from step 1.1) to cells and incubate cells in the dark at room
temperature for 30-60 minutes.

Wash cells twice in physiological buffer of choice.
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1.5 Add 2 mL incubation buffer (physiological buffer of choice containing 2.5 mM
probenecid) and incubate cells at room temperature in the dark for 30-60 minutes.

1.6 Wash cells once in physiological buffer of choice. Cells are now ready for live-cell
imaging.

Imaging Image cells using a fluorescence microscope with standard rhodamine /TRITC filters.
Fluorescence excitation and emission wavelength maxima for Rhod-3 AM are shown
in Figure 1 (page 2). The following filters are recommended for fluorescence
microscopy:

™

* Omega XF108, XF32 (www.omegafilters.com)
e Chroma™ 41002 or 31002 (www.chroma.com)
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Product List Current prices may be obtained from our website or from our Customer Service Department.

Cat. no. Product Name Unit Size
R10145 Rhod-3 Calcium Imaging Kit .. ... 1 kit
Related Products

P10020 PowerLoad™ Concentrate, 100X, . . . ...ttt et e e 5mL
P36400 Probenecid, water soluble . . ... ... 10 x 77 mg
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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: +44 141 814 6117
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 3 5730 6519

Email: jpinfo@invitrogen.com

Additional international offices are listed at

www.lifetechnologies.com

24 January 2014

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].

Limited product 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.lifetechnologies.com/support.

Disclaimer

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.

Important licensing information
This product may be covered by one or more Limited Use Label Licenses. By use of this product, you accept the terms and
conditions of all applicable Limited Use Label Licenses.

Omega is a trademark of Omega Optical, Inc. Chroma is a trademark of Chroma Technology Corporation. All other trademarks
are the property of Thermo Fisher Scientific and its subsidiaries.

Life Technologies is a Thermo Fisher Scientific brand. © 2014 Thermo Fisher Scientific Inc. All rights reserved.
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