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Tetramethylrhodamine is a time-honored red-orange fluorophore 
for protein labeling, yet it is not without its limitations. The Alexa 
Fluor®‚ 555 dye, which exhibits fluorescence excitation and emis-
sion spectra that are almost identical to those of tetramethylrho-
damine and the Cy3 dye (Figure 1), overcomes several of these 
obstacles:

• Increased photostability. The red-orange–fluorescent Alexa 
Fluor® 555 dye is significantly more photostable than both 
tetramethylrhodamine and Cy3, allowing more time for image 
capture.

• High extinction coefficient. The extinction coefficient of 
the succinimidyl ester of Alexa Fluor® 555 carboxylic acid 
(155,000 cm–1M–1) is significantly larger than that of the suc-
cinimidyl ester or isothiocyanate derivates of tetramethylrho-
damine (92,000 cm–1M–1 and 99,000 cm–1M–1, respectively)

• Brighter protein conjugates. Alexa Fluor® 555 protein con-
jugates are appreciably brighter than both tetramethylrhoda-
mine and Cy3 protein conjugates. This superior brightness is 
due in part to the observation that the absorption spectrum of 
tetramethylrhodamine-labeled proteins frequently splits into 
two absorption peaks, with the shorter-wavelength peak corre-
sponding to a nonfluorescent dye aggregate (Figure 2). Protein 
conjugates of our Alexa Fluor® 555 dye show normal absorption 
spectra with correspondingly high extinction coefficients.

Since its introduction in 2002, the Alexa Fluor® 555 dye 
has been cited in close to 200 journal articles, many of which 
describe the direct substitution of the Alexa Fluor® 555 dye in 
experiments that formerly used either tetramethylrhodamine or 
Cy3. With a variety of reactive forms of the Alexa Fluor® 555 
dye available, as well as a wide selection of protein conjugates 
(Table 1), we offer many choices for replacing tetramethylrho-
damine in your research. And because the Alexa Fluor® 555 dye 
(excitation/emission maxima ~555/565 nm) is such an excellent 
spectral match to tetramethylrhodamine, you wonʼt have to 
change the instrumentation or the other fluorescent parameters 
in your experiment.

Figure 2. Effect of protein conjugation on the excitation spectrum of tetramethylrhoda-
mine. The excitation spectrum of tetramethylrhodamine conjugated to goat anti–mouse 
IgG antibody (TMR-GAM) shows an additional peak at about 520 nm when compared 
with the spectrum of the same concentration of the free dye (TMR). Partial unfolding 
of the protein in the presence of 4.8 M guanidine hydrochloride (TMR-GAM + GuHCl) 
results in a spectrum more similar to that of the free dye.

Alexa Fluor ® 555 Dye—A Superior Alternative to Tetramethylrhodamine 
and Cy3.

Figure 1. Fluorescence excitation and emission spectra for Alexa Fluor® 555 dye, Cy3, 
and tetramethylrhodamine.
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Table 1. If you are using tetramethylrhodamine probes, consider switching to these Alexa Fluor® 555 probes for enhanced brightness and photostability.

Fluorophore Derivative Cat # of TMR Derivative Cat # of Alexa Fluor® 555 Derivative

Amine-Reactive 
Derivatives

T490, T668, C1171, T1480, T1481, C2211, 
T6105, C6123

A20009, A20109, A32755, A32756

Protein Labeling Kits F6163 A20174, A20187, A30007, Z25005, Z25105, 
Z25205, Z25305, Z25405, Z25605

Thiol-Reactive Derivatives T6006, T6027, T6028 A20346, H30463

Amine-Containing Derivatives A1318 A30677

Avidin and Streptavidin Conjugates S870, A6373 S21381, S32355, I37162

Secondary Antibodies—goat anti–mouse IgG 
conjugates

T2762 A21127, A21137, A21147, A21157, A21422, 
A21424, A21425, A21427, I37152

Secondary Antibodies—goat anti–rabbit IgG 
conjugates

T2769 A21428, A21429, A21430, I37157

Transferrin Conjugate T2872 T35352

Epidermal Growth Factor Conjugate E3481 E35350

Phalloidin R415 A34055

Bovine Serum Albumin (BSA) A23016 A34786

Wheat Germ Agglutinin (WGA) W849 W32464

Dextran D1816, D1817, D1868 D34679

α-Bungarotoxin T1175 B35451
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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. 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.

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 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, diag-
nostic 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.
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