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Introduction
The CoroNa™ Green dye is an improved green-fluorescent 

sodium (Na+) indicator that exhibits an increase in fluorescence 
emission intensity upon binding Na+, with little shift in wave-
length (Figure 1). Similar to our other sodium indicators, SBFI 
and Sodium Green, the CoroNa Green indicator allows spatial 
and temporal resolution of Na+ concentrations selectively in the 
presence of physiological concentrations of other monovalent 
cations. Comprising of a fluorescein molecule linked to a crown 
ether with a cavity size that confers selectivity for the Na+ ion 
(Figure 2), the CoroNa Green indicator is less than half the size 
of the Sodium Green dye  (molecular weight 586 and 1668, 
respectively). The smaller size appears to help the cell-perme-
ant CoroNa Green AM dye load cells better than the Sodium 
Green tetraacetate dye — under similar conditions, <3% of a cell 
population was successfully loaded with the Sodium Green dye, 
compared to ~20% with the CoroNa Green dye (data not shown). 
Furthermore, the CoroNa Green indicator responds to a broader 
range of Na+ concentration (Figure 3), with a K

d
 of ~80 mM. 

With absorbance and fluorescence emission maxima of 492 and 
516 nm, respectively, for the Na+-bound form, the CoroNa Green 
dye can be detected by any instrument that can detect fluorescein, 
including flow cytometers, microscopes, and fluorescent micro-
plate readers and fluorometers. We expect that this reagent will 
play a valuable role in understanding the role of extra- and intra-
cellular levels of sodium.

Materials

Contents

The cell-impermeant CoroNa Green indicator (C36675) is 
supplied in a unit size of 1 mg. The cell-permeant AM ester of 
CoroNa Green (C36676) is supplied as sets of 20 tubes contain-
ing 50 µg each.

CoroNa™ Green Sodium Indicator
CoroNa™ Green  *cell impermeant* (C36675)
CoroNa™ Green, AM  *cell permeant*  *special packaging* (C36676)

Figure 1. Fluorescence emission spectra of the CoroNa Green dye in 50 mM MOPS, 
pH 7.0 (adjusted with tetramethylammonium hydroxide), containing 100 mM K+ and 
variable concentrations of Na+ as indicated.

Figure 2. Structure of the CoroNa Green sodium indicator.
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Storage and Handling
Upon receipt, store the cell-impermeant CoroNa Green indica-

tor (C36675) and the cell-permeant acetoxymethyl (AM) ester 
of CoroNa Green (C36676) at ≤–20ºC, desiccated and protected 
from light. Allow the products to warm room temperature before 
opening. The cell-impermeant CoroNa Green indicator may be 
reconstituted in DMSO, and then diluted in aqueous buffers for 
use. CoroNa Green AM ester should be reconstituted just before 
use in high-quality, anhydrous DMSO. DMSO stock solutions 
may be divided into aliquots and stored desiccated at ≤–20°C 
and protected from light. 

Application
The cell-permeant CoroNa Green AM will freely diffuse 

across cell membranes. Once inside the cell, intracellular ester-
ases cleave off the acetate moieties to convert the probe into the 
sodium-responsive form. The following procedure is designed as 
a guide and may require adaptation in some cases. 
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Prod uct List  Current pric es may be ob tained from our Web site or from our Customer Service Department.

Cat # Product Name Unit Size
C36675 CoroNa™ Green  *cell impermeant* ............................................................................................................................................................... 1 mg
C36676 CoroNa™ Green, AM  *cell permeant*  *special packaging* .......................................................................................................................... 20 x 50 µg
G6888 gramicidin ....................................................................................................................................................................................................... 100 mg

Cell Loading
1.1 Suspend cells in Hanks  ̓balanced salt solution (HBSS) or 
other physiological saline medium. Add the CoroNa Green indi-
cator at 0.5–10 µM by dilution from a concentrated stock solution 
in DMSO. 

1.2 Incubate cells for 10–45 minutes at 37°C. Wash loaded cells 
twice with HBSS before measuring fluorescence.

Fluorescence Detection
In aqueous solutions, the CoroNa Green indicator has absorp-

tion and fluorescence emission maxima at approximately 492 and 
516 nm, respectively. Optical filter sets designed for detection of 
fluorescein (FITC) or Alexa Fluor ® 488 dye are suitable for fluo-
rescence microscopy applications. 

Response Calibration
Response calibration can be carried out by measuring the 

fluorescence intensity of the CoroNa Green indicator in solutions 
with precisely known free Na+ concentrations. The dissociation 
constant for the indicator–ion complex (K

d
) may be determined 

using the following equation, where F denotes fluorescence 
intensity and the subscripts min and max identify the data points 
corresponding to the minimum and maximum ion concentrations, 
respectively.

[Na+] = K
d
 (F – F

min
)/(F

max
 – F)

When K
d
 is known, the same equation can be used to obtain 

[Na+] values corresponding to measured fluorescence intensities 
(F) of experimental samples. It is important to recognize that the 
ion-binding and spectroscopic properties of fluorescent indicators 
can vary quite markedly in cellular environments. Consequently, 
in situ response calibrations of intracellular indicators often yield 
K

d
 values that are significantly different from in vitro determina-

tions.1–3 In situ calibrations of sodium indicators are performed 
by exposing loaded cells to controlled Na+ concentrations in the 
presence of the ionophore gramicidin (G6888) at a working 
concentration of 2–10 µM.3–5

Figure 3. Flow cytometric detection of live cells loaded with the CoroNa Green AM or 
Sodium Green tetraacetate dye. Jurkat cells were loaded with 10 µM dye for one hour 
at 37°C. Cells were washed and resuspended in sodium gluconate in the presence of 
20 µM monensin for 30 minutes at 37°C.
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Contact Information

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.

Please visit our website — probes.invitrogen.com — for the most up-to-date information.

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) 141 814 6100 • Fax: +44 (0) 141 814 6260
Email: euroinfo@invitrogen.com
Technical Services: eurotech@invitrogen.com

Molecular Probes products are high-quality reagents and materials intended for research pur pos es only. These products must be used by, or directl y under the 
super vision of, a tech nically qual i fied individual experienced in handling potentially hazardous chemicals. Please read the Material Safety Data Sheet pro vid ed for 
each prod uct; other regulatory considerations may apply.

Limited Use Label License
For research use only. Not intended for any animal or human therapeutic or diagnostic use. The purchase of this product conveys to the buyer the non-transferable 
right to use the purchased amount of the product and components of the product in research conducted by the buyer (whether the buyer is an academic or for-profi t 
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 
otherwise 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 scientifi c 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 Com-
mercial 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, diagnos-
tic 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) 335-0504.

Several Molecular Probes products and product applications are covered by U.S. and foreign patents and patents pending. All names con tain ing the des ig na tion ® are 
reg is tered with the U.S. Patent and Trade mark Offi ce.
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