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Cascade Blue ® and Lucifer Yellow Probes

Fixable Polar Tracers
Molecular Probes prepares a wide variety of highly water-

sol u ble dyes and other detectable probes that can be used as cell 
trac ers. Polar tracers can also be incorporated into lip o somes 
to gen er ate polymeric fluorescent tracers or antibody-la bel ing 
reagents .1-5

In most cases, these water-soluble probes are too polar to 
passive ly diffuse through cell membranes. Consequently, special 
meth ods for loading the dyes must be employed, in clud ing mi cro-
  inje ction, pino cytosis or techniques that tem po rari ly per me abilize 
the cellʼs membrane. Our InfluxTM reagent (I-14402) ef fi cient ly 
loads most lucifer yellow and Cascade Blue ® de riv a tives by a 
pinocytic method. Permeabilization of cells with staphylococ cal 
α-tox in or the sa po nin ester β-escin is re port ed to make the mem-
 brane of smooth mus cle cells per me able to low mo lec u lar weight 
(<1000 daltons) molecules, while re tain ing high molecu lar weight 
com pounds.6-8 These reagents may fa cil i tate the en try of many 
pola r trac ers. 

Lucifer Yellow CH
Lucifer yellow CH (LY-CH or LY) has long been a favorite 

tool for studying neuronal morphology because it contains a 
carbo hydra zide (CH) group that allows it to be covalently linked 
to sur round ing biomolecules during aldehyde fix a tion.9,10 Load ing 
of this polar tracer and other similar impe r meant dyes is usu al ly 
accomplished by microinjection,11 pino cytosis,12 scrape load ing,13 
ATP-in duced permeabilization 14 or osmotic shock.15 Lu ci fer 
yel low CH lo cal iz es in the plant vacuole when taken up ei ther 
through what is thought to be anion transport channels 16 or by 
fluid-phase en docy to sis.17 The lithium salt of lucifer yel low CH 18 
(L-453) is widely used for microinjection because of its high 
water solubility (~8%). We also supply a sterile-fil tered 100 mM 
(~4.6%) solution of this salt in water (L-12926). The po tas si um 

salt (L-1177, sol u bil i ty ~1%) or the am mo ni um salt (L-682, sol-
 u bil i ty ~6%) may be pre ferred in ap pli ca tions where lith i um ions 
in ter fere with bi o log i cal function.

Although its low absorbance at 488 nm (� ~700 cm-1M-1) 
makes it inefficiently excited with the argon-ion laser, lucifer 
yellow  CH has been used as a neuronal tracer in confocal la ser 
scan ning micros  copy studies.19-21 For electron mi cros co py stud ies, 
lucifer yel low can be used to photo convert diaminobenzidine 
(DAB) into an insolub le, electron-dense re ac tion product.22-24 
Al ter na tive ly, anti�lucifer yellow dye an ti bod ies may be used 
with en zyme-mediated immuno histochemical method s to de vel op 
a more permanent, fade-free colorimetric or electron-dense sig-
nal from dye-filled neu rons that is suit able for light or electron 
microsco py.25-29 

Cascade Blue Hydrazide
Molecular Probes  ̓Cascade Blue hydrazide is a fixable analog 

of the blue fluorescent tracer methoxypyrenetrisulfonic acid 
(MPTS, M-395).30 All of the Cascade Blue hydrazide derivatives 
have good water solubility, ~1% for the sodium and po  tas sium 
salts (C-687, C-3221) and ~8% for the lithium salt (C-3239). 
They also exhibit a higher absorbance (�

400 nm
 >28,000 cm-1M-1) 

and quan tum yield (~ 0.54 in water) than lucifer yellow CH. In 
ad di tion, Cascade Blue derivatives have good pho to sta bil i ty and 
emis sions that are well resolved  from those of flu o res ce in and 
lucifer yellow CH.31 Cas cade Blue hydrazid e and lucifer yellow 
CH can be simultaneously ex cit ed at <410 nm (Fig ure 1) for 
two-color detection at about 430 and 530 nm. Al though a stan-
dard DAPI/Hoechst optical fil ter set can be used with Cascade 
Blue conjugates, the flu o res cence will be brighter when viewed 
through optical filters op ti mized for the spectral properties of the 
Cascade Blue dye (ex/em = 400/420 nm). Cas cade Blue hydrazide, 
lucifer yel low CH and sulfo rhodamine 101 can be used in com bi -
na tion for three-color map ping of neu ronal pro cess es (Fig ure 2). 

Figure 1. Absorption spectra for equal concentrations of Cascade Blue hy drazide 
(C-687) and lucifer yellow CH (L-453) in water.

Figure 2. Normalized fluorescence emission spectra for Cascade Blue hydrazid e 
(C-687), lucifer yellow CH (L-453) and sulforhodamine 101 (S-359) in water.
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Molecular Probes also of fers anti�Cas cade Blue dye an ti bod ies 
for localizing Cas cade Blue dye�filled cells fol low ing fixation. 
Like lucifer yellow CH, Cas cade Blue hy drazide and some other 
pola r tracers are tak en up by plants and se ques tered into their 
cen tral vacuoles. In on ion epi der mal cells, this uptake is blocked 
by probenecid, in di cat ing that transfer may be through anion-
transport chan nels.16

In addition to its use for preparing protein conjugates, the 
mem brane-impermeant Cascade Blue acetyl azide may be use ful 
for iden ti fy ing proteins located on extracellular cell sur fac es. 
Mo lec u lar Probes offers fixable Cascade Blue de riv a tives for 
use as polar tracers and Cascade Blue con ju gates of a variety of 
pro teins, nu cle otides and dextrans, as well as an ti bod ies di rect ed 
against the Cas cade 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 stan dard 
aldehyde fixatives and can be used as building blocks for new 
lucifer yellow derivatives.32 The photore active lucifer yellow 
azide (lucifer yellow AB, A-629) has been used to photolabel 
cyto plasmic and luminal domains of Ca2+-ATPase in sar co plas mic 
reticulum ves i cles.33 The thiol-re ac tive lucifer yellow iodoacet-
 amide (L-1338) can also be used as a microinjectable po lar trac er, 
as well as for pre par ing flu o res cent liposomes 1 and for de tect ing 
the ac ces si bil i ty of thiols in mem brane-bound pro  teins.34,35 In 
addi tion to these lucifer yel low de riv a tives, we of fer lucifer yel low�
con ju gat ed dex trans (D-1825).

Cascade Blue Derivatives
Cascade Blue acetyl azide (C-2284) is a water-soluble, amine-

reactive tracer that can be introduced either by mi cro in jec tion 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 
prepar e the biomolecule conjugates. Once inside the cell, this 
Cas cade Blue derivati ve will react with the amine groups of intra-
cellular pro teins. Cas cade Blue eth yl ene di amine and cada verine 
(C-621, C-622) are aldehyde-fixable fluorophores similar to the 
amine derivatives of lucifer yel low (A-1339). The photo reactive 
Cascade Blue azide de riv a tive is a photo affinity label anal o gous 
to lucifer yel low azide (A-629) that can be mi cro in ject ed into 
cells and sub se quent ly fixed in place by UV il lu mi na tion. 
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 
por tions of the neuron, necessitating further amplification of the 
sig nal or ul tra struc tur al detection methods. Cascade Blue bio cy t in 
and lucifer yellow biocytin (L-6950) in cor po rate a fluo ro phore, 
biotin and a fixable primary amine into a sin gle mol e cule, thus 
enabling researchers to amplify the sig nals of these tracers with 
fluorescent or enzyme-labeled avidin or streptavidin con ju gates. 
Although our lucifer yellow ca dav er ine biotin-X (L-2601) lacks 
a primary amine, it was re port ed that this tracer was well retained 
in aldehyde-fixed tis sues, even after sectioning, ex trac tion with 
detergents and several washes.36,37 Because lucifer yellow bio-
 cy t in and Cascade Blue biocytin contain free pri ma ry amines, 
they should be even more ef fi cient ly fixed by for maldehyde or 
gl u t aral de hyde.

Fluorescent derivatives of biotin should also be useful for 
directly  localizing biotin-binding proteins.38 Fluorescein bi otin 
(B-1370) is a nonfixable fluorescent biotin derivative de vel oped 
by Mo lec u lar Probes as an alternative to radioactive biotin for 
detectin g and quan ti tat ing biotin binding sites by either flu o -
res cence or absorbance. A fluorescence po lar iza tion assay that 
em ploys com pet i tive binding of fluorescein bi otin to assess the 
de gree of biotinylation of proteins has re cent ly been reported.39

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 neuro scientists to identify patterns of gap junc tion al 
com mu ni ca tion,9 to assay the outgrowth of de vel op ing neu rons 40 
and to char ac ter ize the morphology of neu rons from which elec-
 tri cal recordings have been made.11 Even though the cell soma 
of a lucifer yellow dye�filled neuron may be brightly stained, its 
fin er process es can some times be faint and may fade rapid ly or 
be obscure d by the more in tense ly stained portions of the neuron. 
In ves ti ga tors have been able to overcome these lim i ta tions by 
usin g anti�lucifer yellow dye antibodies in conjunction with 
stan dard en zyme-mediated im mu no his tochem i cal methods to 
de vel op a more permanent, fade-free col o ri met ric signal for light 
mi cros co py.26,27,29,41 Anti�lucifer yellow dye antibodies have also 
been used to de vel op tissue for electron mi cros co py 42 and to dis-
 tin guish neu rons filled with lucifer yellow CH from those in ject ed 
with the lectin Phase o lus vulgaris leucoagglutinin 28 (PHA-L). 
For these applications, Molecular Probes offers un con jugated 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 pric es may be ob tained 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 eth yl ene di amine) ..............................................       25 mg
A-5760            anti-Cascade Blue®, rabbit IgG fraction  *3 mg/mL*.......................................................................................................................................      0.5 mL
A-5750            anti-lucifer yellow, rabbit IgG fraction  *3 mg/mL*.........................................................................................................................................      0.5 mL
A-5751            anti-lucifer yellow, rabbit IgG fraction, biotin-XX con ju gate  *3 mg/mL*........................................................................................................      0.5 mL
A-2663            avidin, NeutrAvidin™, Cascade Blue® conjugate..............................................................................................................................................         1 mg
C-2284            Cascade Blue® acetyl azide, trisodium salt ......................................................................................................................................................         5 mg
C-621              Cascade Blue® ethylenediamine, trisodium salt ..............................................................................................................................................       10 mg
C-3239            Cascade Blue® hydrazide, trilithium salt..........................................................................................................................................................       10 mg
C-3221            Cascade Blue® hydrazide, tripotassium salt ....................................................................................................................................................       10 mg
C-687              Cascade Blue® hydrazide, trisodium salt .........................................................................................................................................................       10 mg
C-7612            ChromaTideTM Cascade Blue®-7-dUTP  (Cascade Blue®-7-dUTP)  *1 mM in buffer* ......................................................................................         25 µL
D-7132            dextran, Cascade Blue®, 3000 MW, anionic, lysine fix able ..............................................................................................................................       10 mg
D-1976            dextran, Cascade Blue®, 10,000 MW, anionic, lysine fixable ...........................................................................................................................       25 mg
D-1825            dextran, lucifer yellow, 10,000 MW, anionic, lysine fixable .............................................................................................................................       25 mg
I-14402            Influx™ pinocytic cell-loading reagent *makes 10 x 5 mL* ............................................................................................................................          1 set
L-6950             lucifer yellow biocytin, potassium salt  (biocytin lucifer yellow) .....................................................................................................................         5 mg
L-2601             lucifer yellow cadaverine biotin-X, dipotassium salt........................................................................................................................................       10 mg
L-682               lucifer yellow CH, ammonium salt...................................................................................................................................................................       25 mg
L-453               lucifer yellow CH, lithium salt..........................................................................................................................................................................       25 mg
L-12926           lucifer yellow CH, lithium salt  *for microinjection*  *100 mM in water* .......................................................................................................       100 µL
L-1177             lucifer yellow CH, potassium salt ....................................................................................................................................................................       25 mg
L-1338             lucifer yellow iodoacetamide, dipotassium salt ...............................................................................................................................................       25 mg
M-395              8-methoxypyrene-1,3,6-trisulfonic acid, trisodium salt  (MPTS) ....................................................................................................................     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 As sis tance Department in Eugene, Oregon.

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

Molecular Probes, Inc.
29851 Willow Creek Road, Eugene, OR 97402
Phone: (541) 465-8300 • Fax: (541) 344-6504

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

Toll-Free Ordering for USA and Canada:
Order Phone: (800) 438-2209 • Order Fax: (800) 438-0228

Technical Assistance: 8:00 am to 4:00 pm (Pacific Time)
Phone: (541) 465-8353 • Fax: (541) 465-4593 • tech@probes.com

Molecular Probes Europe BV
PoortGebouw, Rijnsburgerweg 10
2333 AA Leiden, The Netherlands
Phone: +31-71-5233378 • Fax: +31-71-5233419

Customer Service: 9:00 to 16:30 (Central Eu ro pe an Time)
Phone: +31-71-5236850 • Fax: +31-71-5233419
eurorder@probes.nl

Technical Assistance: 9:00 to 16:30 (Central Eu ro pe an Time)
Phone: +31-71-5233431 • Fax: +31-71-5241883
eurotech@probes.nl

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 of Molecular Probes’ products and product applications are covered by U.S. and foreign patents and patents pending. Our prod ucts are not available for resale 
or oth er commercial uses without a specifi c agreement from Molecular Probes, Inc. We welcome inquiries about licensing the use of our dyes, trade marks or technolo-
gies. Please submit inquiries by e-mail to busdev@probes.com. 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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