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Cascade Blue® and Lucifer Yellow Probes

Fixable Polar Tracers

Molecular Probes prepares a wide variety of highly water-
soluble dyes and other detectable probes that can be used as cell
tracers. Polar tracers can also be incorporated into liposomes
to generate polymeric fluorescent tracers or antibody-labeling
reagents.'”

In most cases, these water-soluble probes are too polar to
passively diffuse through cell membranes. Consequently, special
methods for loading the dyes must be employed, including micro-
injection, pinocytosis or techniques that temporarily permeabilize
the cell’s membrane. Our Influx™ reagent (I-14402) efficiently
loads most lucifer yellow and Cascade Blue® derivatives by a
pinocytic method. Permeabilization of cells with staphylococcal
a-toxin or the saponin ester f3-escin is reported to make the mem-
brane of smooth muscle cells permeable to low molecular weight
(<1000 daltons) molecules, while retaining high molecular weight
compounds.®® These reagents may facilitate the entry of many
polar tracers.

Lucifer Yellow CH

Lucifer yellow CH (LY-CH or LY) has long been a favorite
tool for studying neuronal morphology because it contains a
carbohydrazide (CH) group that allows it to be covalently linked
to surrounding biomolecules during aldehyde fixation.”!° Loading
of this polar tracer and other similar impermeant dyes is usually
accomplished by microinjection,' pinocytosis,'* scrape loading,'
ATP-induced permeabilization ' or osmotic shock.' Lucifer
yellow CH localizes in the plant vacuole when taken up either
through what is thought to be anion transport channels '¢ or by
fluid-phase endocytosis.!” The lithium salt of lucifer yellow CH '8
(L-453) is widely used for microinjection because of its high
water solubility (~8%). We also supply a sterile-filtered 100 mM
(~4.6%) solution of this salt in water (L-12926). The potassium
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Figure 1. Absorption spectra for equal concentrations of Cascade Blue hydrazide
(C-687) and lucifer yellow CH (L-453) in water.
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salt (L-1177, solubility ~1%) or the ammonium salt (L-682, sol-
ubility ~6%) may be preferred in applications where lithium ions
interfere with biological function.

Although its low absorbance at 488 nm (e ~700 cm'M™)
makes it inefficiently excited with the argon-ion laser, lucifer
yellow CH has been used as a neuronal tracer in confocal laser
scanning microscopy studies.'*?! For electron microscopy studies,
lucifer yellow can be used to photoconvert diaminobenzidine
(DAB) into an insoluble, electron-dense reaction product.?*>
Alternatively, anti-lucifer yellow dye antibodies may be used
with enzyme-mediated immunohistochemical methods to develop
a more permanent, fade-free colorimetric or electron-dense sig-
nal from dye-filled neurons that is suitable for light or electron
microscopy.>>?

Cascade Blue Hydrazide

Molecular Probes’ Cascade Blue hydrazide is a fixable analog
of the blue fluorescent tracer methoxypyrenetrisulfonic acid
(MPTS, M-395).%° All of the Cascade Blue hydrazide derivatives
have good water solubility, ~1% for the sodium and potassium
salts (C-687, C-3221) and ~8% for the lithium salt (C-3239).
They also exhibit a higher absorbance (e, >28,000 cm'M™")
and quantum yield (~0.54 in water) than lucifer yellow CH. In
addition, Cascade Blue derivatives have good photostability and
emissions that are well resolved from those of fluorescein and
lucifer yellow CH.*' Cascade Blue hydrazide and lucifer yellow
CH can be simultaneously excited at <410 nm (Figure 1) for
two-color detection at about 430 and 530 nm. Although a stan-
dard DAPI/Hoechst optical filter set can be used with Cascade
Blue conjugates, the fluorescence will be brighter when viewed
through optical filters optimized for the spectral properties of the
Cascade Blue dye (ex/em = 400/420 nm). Cascade Blue hydrazide,
lucifer yellow CH and sulforhodamine 101 can be used in combi-
nation for three-color mapping of neuronal processes (Figure 2).
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Figure 2. Normalized fluorescence emission spectra for Cascade Blue hydrazide
(C-687), lucifer yellow CH (L-453) and sulforhodamine 101 (S-359) in water.
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Molecular Probes also offers anti-Cascade Blue dye antibodies
for localizing Cascade Blue dye—filled cells following fixation.
Like lucifer yellow CH, Cascade Blue hydrazide and some other
polar tracers are taken up by plants and sequestered into their
central vacuoles. In onion epidermal cells, this uptake is blocked
by probenecid, indicating that transfer may be through anion-
transport channels.'

In addition to its use for preparing protein conjugates, the
membrane-impermeant Cascade Blue acetyl azide may be useful
for identifying proteins located on extracellular cell surfaces.
Molecular Probes offers fixable Cascade Blue derivatives for
use as polar tracers and Cascade Blue conjugates of a variety of
proteins, nucleotides and dextrans, as well as antibodies directed
against the Cascade Blue fluorophore.

Other Lucifer Yellow and Cascade Blue Tracers

Lucifer Yellow Derivatives

Like lucifer yellow CH, our lucifer yellow ethylenediamine
(A-1339) and lucifer yellow cadaverine are fixable with standard
aldehyde fixatives and can be used as building blocks for new
lucifer yellow derivatives.” The photoreactive lucifer yellow
azide (lucifer yellow AB, A-629) has been used to photolabel
cytoplasmic and luminal domains of Ca?*-ATPase in sarcoplasmic
reticulum vesicles.*® The thiol-reactive lucifer yellow iodoacet-
amide (L-1338) can also be used as a microinjectable polar tracer,
as well as for preparing fluorescent liposomes ' and for detecting
the accessibility of thiols in membrane-bound proteins.*** In
addition to these lucifer yellow derivatives, we offer lucifer yellow—
conjugated dextrans (D-1825).

Cascade Blue Derivatives

Cascade Blue acetyl azide (C-2284) is a water-soluble, amine-
reactive tracer that can be introduced either by microinjection or
by fusion of dye-filled liposomes with cells. It is also the reactive
form of the Cascade Blue dye that Molecular Probes uses to
prepare the biomolecule conjugates. Once inside the cell, this
Cascade Blue derivative will react with the amine groups of intra-
cellular proteins. Cascade Blue ethylenediamine and cadaverine
(C-621, C-622) are aldehyde-fixable fluorophores similar to the
amine derivatives of lucifer yellow (A-1339). The photoreactive
Cascade Blue azide derivative is a photoaffinity label analogous
to lucifer yellow azide (A-629) that can be microinjected into
cells and subsequently fixed in place by UV illumination.
Cascade Blue dye-labeled dextrans are also available (D-1976,
D-7132).

Fluorescent Biotin Derivatives

Fluorescence of the finer processes of dye-filled neurons
may fade rapidly or be obscured by the more intensely stained
portions of the neuron, necessitating further amplification of the
signal or ultrastructural detection methods. Cascade Blue biocytin
and lucifer yellow biocytin (L-6950) incorporate a fluorophore,
biotin and a fixable primary amine into a single molecule, thus
enabling researchers to amplify the signals of these tracers with
fluorescent or enzyme-labeled avidin or streptavidin conjugates.
Although our lucifer yellow cadaverine biotin-X (L-2601) lacks
a primary amine, it was reported that this tracer was well retained
in aldehyde-fixed tissues, even after sectioning, extraction with
detergents and several washes.***” Because lucifer yellow bio-
cytin and Cascade Blue biocytin contain free primary amines,
they should be even more efficiently fixed by formaldehyde or
glutaraldehyde.

Fluorescent derivatives of biotin should also be useful for
directly localizing biotin-binding proteins.*® Fluorescein biotin
(B-1370) is a nonfixable fluorescent biotin derivative developed
by Molecular Probes as an alternative to radioactive biotin for
detecting and quantitating biotin binding sites by either fluo-
rescence or absorbance. A fluorescence polarization assay that
employs competitive binding of fluorescein biotin to assess the
degree of biotinylation of proteins has recently been reported.*

Anti-Lucifer Yellow Dye and Anti-Cascade Blue Dye Antibodies
Molecular Probes’ anti-lucifer yellow dye antibodies were
specifically developed to overcome the limitations of lucifer yel-

low CH, an aldehyde-fixable fluorescent cell tracer that has long
been used by neuroscientists to identify patterns of gap junctional
communication,’ to assay the outgrowth of developing neurons *
and to characterize the morphology of neurons from which elec-
trical recordings have been made." Even though the cell soma

of a lucifer yellow dye—filled neuron may be brightly stained, its
finer processes can sometimes be faint and may fade rapidly or
be obscured by the more intensely stained portions of the neuron.
Investigators have been able to overcome these limitations by
using anti-lucifer yellow dye antibodies in conjunction with
standard enzyme-mediated immunohistochemical methods to
develop a more permanent, fade-free colorimetric signal for light
microscopy.?*?*#! Anti-lucifer yellow dye antibodies have also
been used to develop tissue for electron microscopy ** and to dis-
tinguish neurons filled with lucifer yellow CH from those injected
with the lectin Phaseolus vulgaris leucoagglutinin® (PHA-L).

For these applications, Molecular Probes offers unconjugated and
biotinylated rabbit polyclonal anti-lucifer yellow dye (A-5750,
A-5751) and anti—Cascade Blue dye (A-5760) antibodies.
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Product List current prices may be obtained from our Web site or from our Customer Service Department.

Cat # Product Name Unit Size
A-1339 N-(2-aminoethyl)-4-amino-3,6-disulfo-1,8-naphthalimide, dipotassium salt (lucifer yellow ethylenediaming)...........cccocoevveerrvcnnennen. 25 mg
A-5760 anti-Cascade Blue®, rabbit IgG fraCtion 3 MO/ML ..ottt 0.5 mL
A-5750 anti-lucifer yellow, rabbit IgG fraction *3 mg/mL* 0.5mL
A-5751 anti-lucifer yellow, rabbit IgG fraction, biotin-XX conjugate *3 mg/mL* 0.5mL
A-2663 avidin, NeutrAvidin™, CasCade BIUE® CONJUGALE. ........euruerrrerereieerieeeeie et cset st s st es et s s st 1mg
(C-2284 Cascade Blue® acetyl azide, trisodium salt............ 5mg
C-621 Cascade Blue® ethylenediamine, trisodium salt 10 mg
C-3239 Cascade Blue® hydrazide, trilIENIUM SAIE...........oviirieee ettt 10 mg
C-3221 Cascade Blue® hydrazide, tripotassium salt 10 mg
C-687 Cascade Blue® hydrazide, triSOQIUM SAI...........ccccuiiiicieieicieicicete ettt ettt ettt b bbbt bbbt e st ettt et e st et s e s et esesebenas 10 mg
C-7612 ChromaTide™ Cascade Blue®-7-dUTP (Cascade Blue®-7-dUTP) *1 MM in BUFEr™ ..o 25 L
D-7132 dextran, Cascade Blue®, 3000 MW, anionic, lysine fixable ............ccocooeeeciececnnnn. 10 mg
D-1976 dextran, Cascade Blue®, 10,000 MW, anionic, lysine fixable 25mg
D-1825 dextran, lucifer yellow, 10,000 MW, anionic, [ySing fiXADIE ............ccoeoieeieeeee et 25mg
1-14402 Influx™ pinocytic cell-loading reagent *makes 10 x 5 mL* 1 set
L-6950 lucifer yellow biocytin, potassium salt (DIOCYLIN TUCITET YEIOW) ......cvvviieiriiicieeice e 5mg
L-2601 lucifer yellow cadavering biotin-X, dipotaSSIUM SAlL...........viueiriieeces ettt 10 mg
L-682 lucifer yellow CH, ammonium salt 25mg
L-453 IUCHTEr YEIOW CH, EIUM SAI. ..ottt et ettt ettt s bbbt et b et et e s et et et e s et e s et et et et ebesesebeseseaena 25mg
L-12926 lucifer yellow CH, lithium salt *for microinjection™ 100 MM IN WaLEI™ ...t 100 pL
L-1177 lucifer yellow CH, potassium Salt............ccooeeriieiinicesceeerees 25 mg
L-1338 lucifer yellow iodoacetamide, dipotassium salt.. 25 mg
M-395 8-methoxypyrene-1,3,6-trisulfonic acid, triSOAIUM SAIE (IMPTS) ..ottt 100 mg
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 Leiden, the Netherlands. All others should contact our Technical Assistance Department in Eugene, Oregon.

Please visit our Web site — www.probes.com — for the most up-to-date information.

Molecular Probes, Inc. Molecular Probes Europe BV
29851 Willow Creek Road, Eugene, OR 97402 PoortGebouw, Rijnsburgerweg 10
Phone: (541) 465-8300 * Fax: (541) 344-6504 2333 AA Leiden, The Netherlands

Phone: +31-71-5233378 « Fax: +31-71-5233419

Customer Service: 6:00 am to 4:30 pm (Pacific Time)
Phone: (541) 465-8338 « Fax: (541) 344-6504 « order@probes.com Customer Service: 9:00 to 16:30 (Central European Time)

Phone: +31-71-5236850 * Fax: +31-71-5233419

Toll-Free Ordering for USA and Canada: eurorder@probes.nl
Order Phone: (800) 438-2209 « Order Fax: (800) 438-0228

Technical Assistance: 9:00 to 16:30 (Central European Time)

Technical Assistance: 8:00 am to 4:00 pm (Pacific Time) Phone: +31-71-5233431 o Fax: +31-71-5241883
Phone: (541) 465-8353 « Fax: (541) 465-4593 « tech@probes.com eurotech@probes.nl

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.

Several of Molecular Probes’ products and product applications are covered by U.S. and foreign patents and patents pending. Our products are not available for resale
or other commercial uses without a specific agreement from Molecular Probes, Inc. We welcome inquiries about licensing the use of our dyes, trademarks or technolo-
gies. Please submit inquiries by e-mail to busdev@probes.com. All names containing the designation © are registered with the U.S. Patent and Trademark Office.
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