
High quality protein crystals, like these crystals 
of the enzyme lysozome, are critical for 
successful X-ray structural and functional 
protein analysis. Sigma’s crystallization kits for 
protein analysis help to simplify and optimize 
crystallization parameters.
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Detection Web Resource

The detection web resource includes selection tables and learning center 
pages for a large number of luminescent probes and indicators, stains and dyes, 
microparticles, embedding media, and substrates.

The detection resource also contains two useful tools for designing and 
implementing a detection technique that is right for your research.  

Method-to-Product Guide

Enables users to select the correct product based on the method of detection 
being used or vice versa.

For example, the method-to-product guide can help select the correct stains and 
labels for detecting proteins by flow 
cytometry or the correct probes for 
lipophilic and membrane detection by 
microscopy. 

Wavelength Index

Quickly find excitation and emission 
wavelengths for a large number of 
detection products.

Detection products and web tools can be found at sigma.com/fluorescence
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BioFiles Online allows you to:

• Easily navigate the content of the current BioFiles issue 

• Access any issue of BioFiles 

• Subscribe for:

✓ future issues 

✓ eBioFiles email notifications

• Gain access to Sigma BioBlogs

Register today for upcoming issues and eBioFiles announcements at  
sigma.com/biofiles
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Introduction

Introduction
Monika Bäumle, Ph.D.
Product Manager, Biochemistry
monika.baeumle@sial.com

The need for more extensive protein 
characterization grows as protein 
applications increase and the range 
of studied proteins expands. As the 
study of proteins, especially antibodies, 
moves toward therapeutic applications, 

regulations for clinical use require more comprehensive 
characterization regarding sequence homology, signature, and 
post-translational modifications. 

Techniques have advanced as more proteins are studied as 
possible targets in drug discovery. Characterization of potential 
drug targets aids in design and selection of possible therapeutics 
to be screened. Research of biological fluids has now expanded 
to include low abundance proteins as targets of small molecule 
compounds. The research is moving away from identification of a 
large number of target proteins to isolation and characterization of 
small clusters of proteins of interest. Understanding the dynamics 
of protein-protein interactions as well as the characterization of 
insoluble proteins found in lipid membranes are other areas of 
interest for drug discovery.

While the demand for uses of protein characterization has been 
increasing, the techniques applied have also advanced. Analytical 
instrumentation continues to improve, with mass spectrometry 
evolving from a qualitative tool for identification to a quantitative 
method. A variety of techniques are applied when characterizing 
proteins; alternative methods may be used by researchers and 
development scientists to validate one specific method or qualify 
a technique for additional work. Overall, protein researchers do not 
rely on a single technique to characterize their proteins, but instead 
use a collection of techniques to assemble the greatest amount of 
information about their protein of interest.

This issue of BioFiles focuses on analytical techniques such as 
electrophoresis, crystallography, and MALDI-mass spectrometry, 
along with products used with luminescent techniques. Topics in 
this issue include:

•	 Improved	Atto	and	Tracy	Dye	Protein	Labeling	Kits

•	 X-ray	Crystallography/Crystallization

•	 MALDI-Mass	Spectrometry

•	 Colorimetric	Electrophoresis	Stains

•	 Isoelectric-Focusing	(IEF)

•	 Ampliflu™	Red	Western	Blot	Kit

•	 DIGE/IPG

Structural information can be obtained through such methods 
as X-ray crystallography and MALDI-MS. X-ray crystallography 
enables the investigation of protein function and interactions. 
Crystallography kits from Sigma® can help speed-up screening 
while limiting effort.

Luminescent techniques are one of the most important, 
widespread and fast-growing analytical tools. High sensitivity 
and selectivity are fundamental requirements for tracking 
molecular interactions, mobility, and conformational changes of 
biomolecules. Sigma has extensive experience with fluorescent 
and chemiluminescent probes and organic synthesis, a focus on 
key analytical techniques for life science research, and a tradition of 
stringent quality assurance to ensure the highest level of product 
performance. We are continuously developing new detection 
products and optimizing application protocols for use 
in biochemistry.

We hope that you find our articles informative. For further 
information on detection products available from Sigma, please 
visit sigma.com/fluorescence.

http://www.sigma.com/fluorescence
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Fluorescent Labeling of Proteins
Sigma now offers protein labeling kits based on two types of 
fluorescent dyes, the Atto dyes and the new Tracy dyes. Both 
series of kits provide an easy and reliable way to fluorescently 
label	purified	proteins,	enzymes,	and	antibodies	(see	procedure	in	
Figure 2).

Figure 1. Protein Fluorescent Labeling Kit from Sigma.

Step 1: Labeling

Step 2: Purification

Buffer

Reaction mixture

Dissolve Protein 
in buffer

Add dye and 
stir for 2 h

Protein NHS activated dye

Collect purified 
labeled
protein solutionEquilibrate the 

column

Add reaction 
mixture
Start separation

Figure 2. Illustration of fluorescent labeling of proteins using Atto dyes or 
Tracy dyes.

Atto Dyes
The Atto dye Protein Labeling Kits are based on high quality Atto 
dyes that produce extraordinary bright fluorescent signals with a 
narrow fluorescence emission spectrum. Atto dyes efficiently label 
proteins, and the resulting conjugates demonstrate high relative 
fluorescence intensity when compared to other commercially 
available fluorescence dyes. Six protein labeling kits are available, 
each containing a reactive Atto dye specific for a commonly used 
excitation wavelength.

•	 	Atto 488 is a superior alternative to fluorescein, producing 
conjugates with more photostability and brighter fluorescence. 
It can be excited with the same light sources as fluorescein 
dyes or Alexa® 488, and the same optical filter sets and 
instrument settings can be used to record the emission. 

•	 	For	longer	wavelengths,	Atto 550 is efficiently excited by 
HeNe lasers and can be used as an alternative to rhodamine 
dyes, Cy®3 or Alexa 550, offering more intense brightness and 
increased photostability. 

•	 	Atto 594 is excited by HeNe lasers and can be used as 
alternative to Alexa 594 or Texas Red®. 

•	 	Atto 647N, an extraordinary highly fluorescent dye, Atto 655, 
and Atto 633 are all well suited for excitation with HeNe or 
krypton lasers, similar to Cy5, Alexa 647, Alexa 633, and 
Alexa 655.

The data in Tables 1 and 2 demonstrate the superior fluorescence 
of Atto dye-labeled proteins. Monoclonal anti-mouse IgG was 
labeled	using	Atto	550,	Alexa	555,	or	Cy3	dyes	(see	Table 1).	The	
relative	fluorescence	intensity	signals	(RFI)	of	the	dye-labeled	
antibody solutions were measured using a spectrofluorimeter and 
a HeNe laser with an excitation wavelength of 544 nm; emission 
wavelength was optimized for each dye conjugate tested. The 
RFI signal of the Atto dye-labeled anti-mouse IgG at the emission 
wavelength of 570–585 nm was 2 to 4-fold higher than the signals 
from the other dye-antibody conjugates tested.

Table 1
 
Dye

Molar Ratio Dye/ 
Antibody

 
RFI*

Atto 550 2.0 6000
Alexa 555 3.0 1500

Cy3 3.5 3000

*RFI values are in terms of arbitrary units.

http://www.sigma.com/order
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Fluorescent Labeling of Proteins

In a second experiment, monoclonal anti-mouse IgG was labeled 
using	Atto	647N,	Alexa	647,	or	Cy5	(see	Table 2).	The	RFI	signals	of	
the dye-labeled antibody solutions were detected using a spectro-
fluori meter and a HeNe laser with an excitation wavelength of 633 
nm; emission wavelength was optimized for each dye conjugate 
tested. The RFI signal of the Atto dye-labeled anti-IgG at the 
emission wavelength of 650–665 nm was 6 to 13-fold higher than 
the signals from the other dye-antibody conjugates tested.

Table 2
 
Dye

Molar Ratio Dye/ 
Antibody

 
RFI*

Atto 647N 4.4 130000

Alexa 647 3.5 10000

Cy5 3.5 20000

*RFI values are in terms of arbitrary units.

Tracy Dyes
Tracy 652 and Tracy 645, and Tracy 690 are three new near 
infrared	(NIR)	fluorescent	dyes	that	are:

•	 	Able	to	retain	chemical	stability	of	the	activated	
N-hydroxysuccimide	(NHS)	ester	under	protein	labeling	
conditions	(basic	pH,	which	prevents	decomposition	or	
hydrolysis	that	could	result	in	poor	labeling	efficiency).

•	 Photostable	with	bright	fluorescence	intensity	(see	Figure 3).

•	 	Soluble	in	aqueous	labeling	media	as	the	activated	NHS	ester,	
reducing precipitation that leads to inefficient protein labeling.

•	 Flexible	for	use	in	typical	protein	labeling	protocols.

Tracy 652 and Tracy 645 surpass conventional fluorescent labels, 
such as Cy 5, in all of the above criteria. Other, more modern labels 
of the corresponding type are also deficient in one or more of the 
above criteria. Tracy 690 represents a high quality substitute for  
Cy 5.5.
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Tracy 652 (Cat. No. 38408)
Cy5

Figure 3. Comparison of Photostabilities of Tracy 652 and Cy5. A 1 mM 
solution in methanol of each dye was irradiated in a white Pyrex flask by a 
375 W white light lamp. The distance from lamp to probe was 20 cm and the 
probe	maintained	at	room	temperature.		Fluorescence	intensity	(as	au)	was 
measured at λex,max and λem,max for each dye.

Protein Labeling Kits
All Atto Dye and Tracy Dye Protein Labeling Kits include:

•	 	Five	vials	containing	reactive	fluorescent	dye	(optimized	for	
1	mg	protein)

•	 Sodium	bicarbonate	reaction	buffer	solution,	pH	8.4

•	 Phosphate	buffer	solution,	pH	7.5	

•	 	Protein	purification	set	containing	5	columns,	5	washing	tubes	
and 5 sample collection tubes

•	 Technical	bulletin	with	labeling	protocol

Each kit contains sufficient amounts of reactive dye, buffers, and 
protein purification sets for performing five labeling reactions 
(1	mg	protein	each)	and	for	the	subsequent	purification	of	the	
labeled protein.

Atto Dye Protein Labeling Kits
Name Recommended λex/λem Cat. No.

Atto 488 Protein 
Labeling Kit

488/520 nm in 0.1 M phosphate buffer, 
pH	7.0	(recommended)

38371-1KT

Atto 550 Protein 
Labeling Kit

544/576 nm in 0.1 M phosphate buffer, 
pH	7.0	(recommended)

51146-1KT

Atto 594 Protein 
Labeling Kit

594/625 nm in 0.1 M phosphate buffer, 
pH	7.0	(recommended)

68616-1KT

Atto 633 Protein 
Labeling Kit

633/661 nm in 0.1 M phosphate buffer, 
pH	7.0	(recommended)

51253-1KT

Atto 647N Protein 
Labeling Kit

647/661 nm in 0.1 M phosphate buffer, 
pH	7.0	(recommended)

76508-1KT

Atto 655 Protein 
Labeling Kit

647/680 nm in 0.1 M phosphate buffer, 
pH	7.0	(recommended)

73919-1KT

Tracy Dye Protein Labeling Kits
Name Recommended λex/λem Cat. No.

Tracy 645 Protein 
Labeling Kit

638/656 nm in PBS 91471-1KT

Tracy 652 Protein 
Labeling Kit

648/670	nm	in	PBS	(0.1	M) 75824-1KT

Tracy 690 Protein 
Labeling Kit

688/715 nm in 0.1 M phosphate pH 7.0 39431-Inquire

For more information on Atto dyes and labeled conjugates, please 
visit sigma.com/atto.

http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/38371
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/51146
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/68616
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/51253
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/76508
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/73919
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/91471
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/75824
http://www.sigma.com/atto
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Introduction
Investigating protein function and interaction, as well as developing 
direct drug design strategies requires structural information provided 
by X-ray crystallography. The Nobel Prize in Chemistry 2009 was 
awarded to V. Ramakrishnana, T. Steitz and A.Yonath for their work 
in the field of structural and functional studies of ribosomes. X-ray-
crystallography was the applied method most often used during 
these studies. The recent award emphasizes the importance of this 
and similar techniques.

The elucidation of a macromolecular structure at the atomic level 
by X-ray or neutron diffraction analysis requires the compound to 
be formed into relatively large single crystals without any inclusions. 
Protein crystallization is very difficult because of the fragile nature of 
protein crystals. Attempting to crystallize a protein without a proven 
protocol can be very tedious. Many parameters that influence the 
crystallization process are not completely understood and require 
particular consideration. The crystallization process is still empirical 
and based mainly on trial end error. 

In brief, precipitation occurs when a dissolved solid compound 
(solute)	separates	from	its	containing	solvent.	Precipitated	solids	may	
be structurally amorphous and heterogeneous, with weak molecular 
structures. These precipitants may have occluded solvent or include 
coprecipitated impurities also present in the solution. Crystallization 
is a specific precipitation process that occurs when the molecules 
of the solute grow slowly in well-organized forms that develop over 
time, reducing the likelihood of impurities being incorporated into 
the structure. The solute molecules are arranged in a uniform three 
dimensional structure, resulting in a crystal with greater rigidity and 
purity than an amorphous precipitate. 

The process of crystallization can be differentiated into two steps:

(1)	 Nucleation	process

(2)	 Crystal	growth

where the nucleation process needs a higher degree of 
supersaturation than is needed for crystal growth.

Many soluble proteins, membrane proteins, nucleic acids, and 
nucleoprotein complexes have been obtained in a crystalline form 
suitable for crystallographic investigation.1–12 When a solution of 
a biopolymer is brought to supersaturation, the biopolymer may 
form crystals suitable for X-ray diffraction analysis, an amorphous 
precipitate, or any physical form between these two extremes. 
Parameters such as pH, temperature, chemical composition of the 
crystallization solution, and the rate of supersaturation determine 
whether an amorphous precipitate or crystals are formed.

Supersaturation is often achieved by increasing the concentration 
of precipitating agents in the crystallization solution. Auxiliary 
substances may improve crystallization or may initiate crystallization 
in otherwise static solutions. Larger structures, such as the purple 
membrane13 or ribosomal particles,14 can be grown into ordered 
two-dimensional structures in vitro. These structures can then be 
investigated by optical or electron diffraction and subsequent three-
dimensional image reconstruction with 7 Å resolution.

Precipitation Reagents
Any material which affects on the solubility of proteins can be used as 
a precipitant. Salts, organic solvents and polymers are typically used 
as precipitants to induce and optimize protein crystallization.

Salts
A limited number of salts can be used to produce protein and nucleic 
acid crystals. For most crystallizations it is essential to find the optimal 
salt concentration, which may be between 15 and 85% saturation. 
This value must be defined to a precision of 1–2%. Ammonium 
sulfate is the most widely used salt precipitant. Due to their chelating 
properties, citrate salts are especially useful when the presence 
of divalent cations interferes with crystallization of biopolymers. 
Cetyltrimethylammonium salts are often used with proteins and 
nucleic acids since macromolecule solubility in a crystallization 
solution increases with increasing salt concentration.

Organic Solvents
As with salt precipitants, organic solvent concentration must be 
calculated with a precision of 1–2% in order to crystallize a given 
biopolymer. Care must be used in selecting organic solvents for 
crystallization since, in contrast to salt precipitants, organic solvents 
can easily denature biopolymers. 2-Methyl-2,4-pentanediol, also 
known as MPD or hexylene glycol, is the most widely used organic 
solvent precipitant, as it has been found to be mild and efficient 
when used to crystallize sensitive macromolecules.

Polymers
Certain polymers may produce an increase of the thermodynamic 
activity of a biopolymer-containing solution followed by phase 
separation. The most widely used polymers for crystallization are the 
polyethylene	glycols	(PEG).	Proteins	with	higher	molecular	weights	
tend to precipitate from solution at lower concentrations of PEG.

Auxillary Substances
Additional substances for crystallization may be needed in certain 
situations. The presence of small polyamines such as spermine, 
cadaverine, spermidine or putrescine in the crystallization solution 
seems to aid in the growth of high quality transfer RNA crystals. 
These polyamines may act as specific counterions for the negatively 
charged phosphate groups. X-ray crystallographic studies of 
polymorphic forms of yeast phenylalanine transfer RNA15 have clearly 
shown the potential of this method.16

Except for the precipitant concentration, the most important variable 
in crystallization conditions is the pH value, as different pH values may 
result in a change of structural orientation. Buffers are often necessary 
for the maintenance of a specific pH. A large selection of buffers 
recommended for crystallography are available.

Since crystal growth generally requires time to reach completion, 
exposure to oxygen is likely to occur. In such cases, it is 
recommended to include a mild antioxidant such as cysteine, 
β-mercaptoethanol, glutathione, or dithiothreitol in the crystallization 
solution.

X-ray Crystallography/Crystallization

http://www.sigma.com/order
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Metal ions may improve the crystallization of proteins irrespective of 
whether the ion is the cofactor of the apoprotein or not. Chelating 
agents, such as EDTA, should be added to the crystallization solution 
if metal cations prevent crystal formation. Furthermore, a variety 
of small molecules and ions have been found to affect the 
crystallization process.1

Crystallization Kits for 
Protein Analysis
Crystallography kits reduce the time and effort needed for the 
screening process. These kits are designed and qualified to help 
researchers determine the optimal conditions for growing protein 
crystals reliably and reproducibly. Using efficient sparse matrix 
screening, Sigma crystallography kits are compatible with key 
crystallography techniques including:

•	 Hanging,	sitting,	or	sandwiched	drops	in	vapor	diffusion.	

•	 Free-layer	or	membrane-bound	diffusion.	

Each kit offers a combination of high-purity buffers, salts, and 
precipitants to allow the exploration of salting-out, salting-in, cryo-
resistance, or micelle-mediated crystallization of proteins. Optimized 

protocols are included to simplify and refine the initial screening 
and growing of macromolecular crystals. As a result, researchers can 
achieve reliable results with a minimal investment of time, effort, and 
macromolecular sample quantity. 
Sigma’s crystallization kits offer:

•	 	Variety	of	proven	precipitants—Allow rapid and simplified screening 
across a broad range.

•	 High-purity	reagents—Ensure reliable, reproducible results.
•	 0.2	μm	filtered	solutions—Avoids waste of valuable samples.
•	 	Conveniently	packaged	combinations	of	reagents	and	

solutions—Simplified scale-up of crystallization following 
determination of optimal conditions.

Complete component lists for each kit and additional information 
are available at sigma.com/xrc.

Figure 1. ClpP with E. coli,	crystallized	directly	with	Basic	Crystallography	Kit	(Cat. No. 82009).	Courtesy	of	Kornelius	Zeth,	Max-Planck-Institute	for	Biochemistry, 
Martinsried, Germany.

Basic and Extension Kits
The Crystallization Basic Kit for Proteins, the Crystallization Extension Kit for Proteins, and the Crystallization Kit for Protein Complexes 
are based on the “salting-out” principle that increasing the concentration of the precipitating agent depletes the macromolecules of 
bound water and leads to their precipitation and crystallization.

Table 1. Parameters Covered by Basic and Extension Protein Crystallization Kits and by Crystallization Kit for Protein Complexes

Screening Parameters
Basic Kit 
Cat. No. 82009

Extension Kit 
Cat. No. 70437

Crystallization Kit for 
Protein Complexes 
Cat. No. 02528

pH 4.6 to 8.5 4.6 to 9.0 5.5 to 8.5

Buffers Acetate, tartrate, phosphate, Tris, citrate, HEPES, imida-
zole, formate, and cacodylate

Bicine, HEPES, MES, Tris, acetate, citrate
HEPES, MES, MOPS, Tris, cacodylate, citrate, 
phosphate

Precipitating Salts* Tartrate; phosphate; ammonium and lithium sulfate; 
magnesium and calcium chloride; magnesium, ammo-
nium, sodium, zinc, and calcium acetate; sodium citrate; 
sodium and magnesium formate

Sodium acetate; magnesium and sodium chloride; 
sodium citrate; CTAB, ammonium formate; phos-
phate; ammonium and lithium sulfate; imidazole; 
potassium sodium tartrate

Calcium and magnesium acetate; sodium and 
magnesium chloride; ammonium and lithium 
sulfate; potassium sodium tartrate

Precipitating Organic Solvents* MPD, 2-propanol Dioxane, ethanol, ethylene glycol, glycerol, 
1,6-hexanediol, Jeffamine M-600, MPD, polyethyl-
eneimine, 2-propanol, tert-butanol

2-Propanol

PEGs* PEG 400, 1500, 4000, and 8000 PEG 400, 6000, 1000, 8000, 10000, and 20000, 
PEG MME 550, 2000, and 5000

PEG 400, 1000, 1500, 2000, 3350, 4000, 6000, 
8000; MPEG 550, 2000, 5000

Additives Mg2+ ion Co2+, Cd2+, Fe3+, Ni2+,	and	Zn2+ ions, dioxane, 
ethylene glycol, polyethyleneimine

*As sole precipitants or in combination

http://www.sigma.com/xrc
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Crystallization Basic Kit for Proteins

The Basic Protein Crystallography Kit provides a rapid, empirical, and efficient 
screening method for determining the solubility and optimal starting conditions 
for the crystallization of biological macromolecules. 

The kit contains 50 components with 10 mL each. Most components can be 
ordered separately as 100 mL packages.
store at: 2–8 °C

82009-1KT-F 1 kit

Crystallization Extension Kit for Proteins

The Protein Crystallography Extension Kit substantially increases the screening 
range of the Basic Crystallography Kit by providing a broader range of organic 
solvents,	PEGs,	and	additives	(divalent	ions	and	stabilizers).

The kit contains 50 components with 10 mL each. Most components can be 
ordered separately as 100 mL packages.
store at: 2–8 °C

70437-1KT-F 1 kit

Crystallization Kit for Protein Complexes

The kit has been set up according to the method described by Radaev and Sun.1 
Based on known and published data for protein complexes, the kit uses a sparse 
matrix method to explore a broad range of conditions including a range of 
different	buffers	(pH	5.5-8.5),	different	types	of	precipitants	and	inorganic	salts.

The Crystallography Kit for Protein Complexes is a rapid, empirical, and efficient 
screening method for determining the solubility and optimal starting conditions 
for the crystallization of protein-protein complexes. As protein-protein complexes 
are less diverse than non-complexed protein, and empirical findings for most 
suitable crystallization conditions are somewhat different, a specific screen is 
required.

The kit contains 48 components with 10 mL each. Most components can be 
ordered separately as 100 mL packages.
Lit cited: 1. Radaev, S. and Sun, P.D., J. Appl. Cryst. 35,	674	(2002)	
store at: 2–8 °C

02528-1KT-F 1 kit

Cryo-Crystallization
Crystallization Cryo Kit for Proteins

Based on known or published data from various proteins, the Cryo Kit uses 
a sparse matrix method and minimal amount of protein sample to explore a 
broad range of buffers, pH, and precipitants. The Protein Cryo Kit is based on the 
“salting out” principal: increasing the concentration of a precipitating reagent and 
cryoprotectant depletes the macromolecules of bound water and leads to their 
precipitation or crystallization.1

The Crystallography Cryo Kit for Proteins provides a rapid, empirical, and efficient 
screening method to determine the solubility and optimal starting conditions 
for the crystallization of biological macromolecules in the presence of a 
cryoprotectant	(primarily	glycerol).	The	screening	range	and	probing	ability	of	the	
Cryo Kit are comparable to those of the Basic Kit. A cryoprotectant is added to 
freeze crystals in an amorphous glass at –173 °C.

The kit contains 50 components with 10 mL each. Most components can be 
ordered separately as 100 mL packages.

Parameters covered by the Crystallization Cryo Kit

Screening Parameters Cat. No. 75403
pH Range 4.6 to 8.5

Buffer Tris, citrate, HEPES, tartrate, phosphate, cacodylate, 
acetate, imidazole, and formate

Precipitating Salts* Tartrate; sodium, potassium, and ammonium 
phosphate; magnesium and calcium chloride; sodium, 
magnesium, zinc, calcium, and ammonium acetate; 
sodium citrate; sodium formate; lithium and 
ammonium sulfate; calcium and sodium chloride

Precipitating Organic Solvents* MPD, 2-propanol, glycerol

PEGs* PEG 400, 1500, 4000, and 8000

Additives Mg2+ ion

*As sole precipitant and/or as combinations

Lit cited: 1. Garman, E.F. and Mitchell, E.P., J. Appl. Cryst. 29,	584	(1996)
store at: 2–8 °C

75403-1KT-F 1 kit

http://www.sigma.com/order
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Low Ionic Strength Crystallization
Crystallization Low Ionic Strength Kit for Proteins

The kit is based on the “salting in” principle: that decreasing ion concentrations 
leads to a loss of electrostatic screening of charges on the macromolecules 
by low molecular weight ions. This loss of screening is compensated by the 
mutual screening of opposite charges on neighboring macromolecules. This 
leads to decreased macromolecular solubility and subsequent precipitation or 
crystallization.

The Protein Crystallography Low Ionic Strength Kit is based on a screening 
protocol for monoclonal antibodies, which has been proven to be an effective 
screening method for soluble proteins. The high efficiency of this kit can 
be	enhanced	by	pre-determining	the	isoelectric	point	(pI)	of	the	subject	
macromolecule	followed	by	screening	within	a	range	at	or	near	that	value	(within	
2–3	pH	units	of	the	pI).

The kit contains 50 components with 10 mL each. Most components can be 
ordered separately as 100 mL packages.

Parameters covered by Crystallization Low Ionic Strength Kit

Screening Parameters Cat. No. 86684
pH Range 3.0 to 10.0 

(steps	of	0.5	pH	units)

Buffers	(0.05	M) Citrate, MES, Tris, imidazole, HEPES,  
glycine, Bis-tris

PEGs* PEG	3350	(4	to	28%)

*As sole precipitants

store at: 2–8 °C

86684-1KT-F 1 kit

sigma-aldrich.com

Navigate!

Let Sigma help navigate your  
proteomics research.

• Full range of progressive technologies 
 for biomarker discovery
• Proteomic standards, calibrants,  
 and markers
• Intuitive design tools for peptide  
 libraries

Order your Proteomics  
Product Guide today.  
Visit sigma.com/
pepguide

http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/86684
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http://www.sigma.com/pepguide
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Membrane Protein Crystallization

Crystallization Kit for Membrane Proteins

The kit is based on screening the hydrophilic, charged areas of the 
macromolecules by binding detergent to the hydrophobic areas of the 
macromolecules, thus reducing their solubility. Detergent mediated contacts 
then lead to precipitation or crystallization of the macromolecules.

The Crystallization Kit for Membrane Proteins is a rapid, empirical screening 
method to determine the crystallization conditions of membrane proteins 
that are often difficult to crystallize due to their hydrophobic nature. The kit is 
also effective in determining the solubility of a protein over a wide range of 
precipitants and pH.

The kit contains 50 components with 10 mL each. Most components can be 
ordered separately as 100 mL packages.

Parameters covered by Crystallization Kit for Membrane Protein

Screening Parameters Cat. No. 73513
pH Range 4.6 to 8.5

Buffers Tris, citrate, ADA, HEPES, acetate

Precipitating Salts* Sodium and potassium tartrate; sodium, potassium, and 
ammonium phosphate; sodium and magnesium chlo-
ride; sodium and zinc acetate; sodium citrate; lithium, 
magnesium, and ammonium sulfate

Precipitating Organic Solvents* MPD, 2-propanol

PEGs* PEG 400, 4000, and 6000

Detergent** stock solution of choice

*As sole precipitant and/or as combinations

**Proceed from detergents that form small micelles to those with larger micelle sizes

store at: 2-8 °C

73513-1KT-F 1 kit

http://www.sigma.com/order
http://www.sigma.com/techinfo
http://www.sigma.com/lifescience
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/73513
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X-ray Crystallography/Crystallization

Additional Products for Protein 
Crystallization
Optimization Reagents
For further optimization of crystallization conditions, Sigma has 
a wide range of single component solutions for modification 
of existing screening kits as well as preparation of customized 
optimization screening conditions. These solutions are made from 
ultra pure reagents and the highest quality of water. They are 
0.2	μm	filtered	and	batch-to-batch	consistency	is	ensured	by	
extensive analysis.

Name Cat. No.
Ammonium formate solution, BioUltra, 10 M in H2O 78314-100ML-F

78314-500ML-F
Ammonium phosphate monobasic solution, BioUltra, 2.5 M in H2O 75568-100ML-F

75568-500ML-F
Ammonium sulfate solution, BioUltra, for molecular biology, 3.2 M in H2O 83267-100ML-F
BICINE buffer Solution, BioUltra, for molecular biology, 1 M in H2O 83263-250ML-F
Citrate Concentrated Solution, BioUltra, for molecular biology, 1 M in H2O 83273-250ML-F
HEPES buffer solution, BioChemika, 1 M in H2O 83264-100ML-F

83264-500ML-F
1,6-Hexanediol solution, BioUltra 88571-100ML-F
Imidazole buffer Solution, BioUltra, 1 M in H2O 68268-100ML-F

68268-500ML-F
Magnesium chloride solution, BioUltra, for molecular biology, 2 M in H2O 68475-100ML-F

68475-250ML-F
Magnesium formate solution, BioUltra, 0.5 M in H2O 73068-100ML-F

73068-500ML-F
MES solution, BioUltra, for molecular biology, 0.5 M in H2O 76039-100ML-F

76039-500ML-F
Polyethylene glycol solution, BioUltra, for molecular biology, 1,000, ~50% in 
H2O

76293-100ML-F

Polyethylene glycol solution, BioUltra, for molecular biology, 1,500, ~50% in 
H2O

73034-100ML-F

Polyethylene glycol solution, BioUltra, for molecular biology, 3,350, ~50% in 
H2O

83272-100ML-F
83272-500ML-F

Polyethylene glycol solution, BioUltra, for molecular biology, 4,000, ~50% in 
H2O

89782-100ML-F

Polyethylene glycol solution, BioUltra, for molecular biology, 8,000, ~50% in 
H2O

83271-100ML-F
83271-500ML-F

Polyethylene glycol solution, BioUltra, for molecular biology, 10,000, ~50% 
in H2O

84184-100ML-F

Polyethylene glycol solution, BioUltra, for molecular biology, 20,000, ~50% 
in H2O

87006-100ML-F
87006-250ML-F

Potassium acetate solution, BioUltra, for molecular biology, 5 M in H2O 95843-100ML-F
95843-250ML-F

Potassium formate solution, BioUltra, 14 M in H2O 78716-100ML-F
78716-500ML-F

Potassium sodium tartrate solution, BioUltra, 1.5 M in H2O 81028-100ML-F
81028-500ML-F

Potassium thiocyanate solution, BioUltra, 8 M 73059-100ML-F
73059-500ML-F

Sodium formate solution, BioUltra, 8 M in H2O 74293-100ML-F
74293-500ML-F

Sodium phosphate dibasic solution, BioUltra, 0.5 M in H2O 94046-100ML-F
94046-500ML-F

Sodium phosphate monobasic solution, BioUltra, 5 M in H2O 74092-100ML-F
74092-500ML-F

Sodium tartrate dibasic solution, BioUltra, 1.5 M in H2O 
(colorless	solution	at	20	°C)

79299-100ML-F
79299-500ML-F

Sodium thiocyanate solution, BioUltra, 8 M in H2O 80518-100ML-F
80518-500ML-F

Additional Kits
Crystallization Kit for Proteins for Automatic Screening

The Automated Screening Kit contains 96 components of 1 mL each in a 
8 x 12 deep-well plate. This kit covers most of the solutions contained in the 
Crystallization	Basic	Kit	(Cat.	No.	82009)	and	Crystallization	Extention	Kit 
(Cat.	No.	70437).
store at: 2–8 °C

56783-1KT-F 1 kit

PEG Grid Screening Kit
 Screening Kit PEG Grid

BioChemika

The PEG Grid Screening Kit is a rapid, systematic and efficient screening 
method for determining the solubility and optimal starting conditions for the 
crystallization of biological macromolecules in the presence of high purity 
polyethylene glycol. It includes a series of crystallization conditions based on PEG 
600 and PEG 6000 combined with a variety of high purity salts in comparably low 
concentrations. It also displays a screen for pH 4 to 9. PEG is the most frequently 
used precipitant in crystallization, with pH and ion strength being the other main 
variables adjusted to modify crystallization conditions.
The kit contains 48 components with 10 mL each. Most components can be 
ordered separately as 100 mL packages.
store at: 2–8 °C

36436-1KT-F 1 kit

Renaturation Basic Kit for Proteins

 BioChemika
The Renaturation Basic Kit for Proteins is a rapid empirical screening method used 
to determine the best conditions for the renaturation of proteins which have 
been solubilized from inclusion bodies.1,2,3 Physical parameters, such as pH, redox 
potential, ionic strength, low-molecular weight additives and temperature, may 
have an effect on the efficiency of in vitro renaturation processes. Screening with 
this kit is an easy method to find renaturation conditions in a defined pH range 
of 6.5 to 8.5, defined redox potential and ionic strength conditions, as well as the 
effect	of	a	sulfobetaine	[3-(1-1-pyridinio)-1-propanesulfonate,	included	in	the	kit].	
Other	parameters	(e.g.,	concentration	of	the	solubilized	protein,	temperature	and	
additional	additives)	can	easily	be	added	to	the	basic	screening	conditions	of 
this kit.

The kit contains 50 components with 10 mL each. Most components can be 
ordered separately as 100 mL packages.
Lit cited: 1. Hofmann, A., et al., Anal. Biochem. 230,	8	(1995);	2.	Rudolph,	R.	and	Lilie,	H.,	FASEB 
J. 10,	49	(1996);	3.	Chen,	G.-Q.,	and	Gouaux,	E.,	Proc. Natl. Acad. Sci. U. S. A. 94,	3431	(1997);	
store at: 2–8 °C

96827-1KT-F 1 ea

Labware for Crystallization
Name Cat. No.

Corning®	96	well	protein	crystallization	plates,	1	μL	protein	well, 
conical	bottom,	large	opening	(not	treated)

CLS3550-10EA
CLS3550-50EA

Corning®	96	well	protein	crystallization	plates,	2	μL	protein	well, 
conical	bottom,	large	opening	(not	treated)

CLS3553-10EA
CLS3553-50EA

Corning®	96	well	protein	crystallization	plates,	2	μL	protein	well, 
round bottom

CLS3552-10EA
CLS3552-50EA

Corning®	96	well	protein	crystallization	plates,	4	μL	protein	well, 
flat bottom

CLS3551-50EA
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Introduction
MALDI	(matrix-assisted	laser	desorption/ionization)	expands	the	
application	of	mass	spectrometry	(MS)	toward	the	analysis	of	high	
molecular weight, non-volatile and thermally labile compounds, such 
as intact proteins and oligonucleotides, and is a major technique in 
proteomics research. MALDI-MS also requires relatively little sample 
preparation and is more amenable to topological imaging compared 
to other forms of MS ionization.  

The MALDI technique involves mixing the sample with a matrix 
substance and crystallizing the mixture on a MALDI sample plate 
to improve crystal uniformity using a variety of ways to achieve 
crystallization. The crystallized sample/matrix mixture is irradiated by 
a laser light source, usually with an ultraviolet spectral wavelength. As 
the matrix absorbs the light energy, it evaporates into the gas phase, 
resulting in an indirect ionization of the sample molecules. Although 
there have been experiments with direct MS from solid supports 
and 2D-gels in order to simplify MALDI by eliminating the sample-
matrix mixing step, using a chemical matrix is still the most common 
approach.

MALDI Matrices Quality
A typical MALDI matrix substance is an aromatic acid with a 
chromophore that absorbs strongly at the wavelength of the incident 
laser. Choosing a suitable matrix of high quality is key to the success 
of a MALDI-MS experiment. Organic impurities can lead to extraneous 
peaks, especially in the low mass range. Trace levels of ions, especially 
Na+ and K+, form adducts with sample molecules. These adducts differ 
in mass according to the number of positive ions and complicate 
the MS spectrum. Because of the stringent purity requirements for 
both organic impurities and inorganic ions, many MALDI users have 
resorted to repurifying commercially available but impure matrix 
substances.

The ever-increasing sensitivity of MALDI-MS instruments and an 
ongoing	trend	of	decreasing	sample	quantities	(e.g.,	proteins	from	
excised	spots	from	2D-gels)	require	high	purity	and	high	quality	
MALDI reagents and matrices. Sigma Life Science’s Ultra pure MALDI 
matrices include the most commonly used matrix substances with 
strict, application-based specifications which include:

•	 Minimum	99.5%	purity
•	 Trace	cation	impurity	limits,	typically	≤1	mg/kg	(≤1	ppm)
•	 Appearance	and	solubility	requirements
Ultra pure matrix substances are extensively purified to meet these 
specifications and support the most demanding MS applications.

Figure 1. Ultra pure MALDI Matrix, 10 X 10 mg package size.

Excellent Performance of Ultra Pure 
MALDI Matrix Substances
One of the most important aspects of the Ultra pure MALDI 
matrix substances from Sigma is their ability to dissolve rapidly 
and completely; a brief vortex mixing is typically sufficient. 
Actual performance of the Ultra pure MALDI substances in situ 
was demonstrated using a test mixture of five ProteoMass™ 
peptide	standards	(see	Figures 2 and 3).	MALDI-MS	experiments	
were performed on a Shimadzu™ Kratos PC Axima CFR V2.4.1 in 
reflectron mode. The comparison of MALDI-MS spectra using Ultra 
pure	α-cyano-4-hydroxycinnamic	acid	(HCCA,	Cat.	No.	39468)	
versus reagent grade HCCA is shown in Figures 2a/b. Note that 
the use of the Ultra pure HCCA matrix resulted in significantly 
higher peak resolution. Even when the peptide standard sample 
was	diluted	10-fold	(Figure 3a/3b),	the	use	of	Ultra	pure	HCCA	
provides	a	spectrum	with	clear	resolution	(Figure 3a)	comparable	
to	the	spectra	using	the	more	concentrated	sample	(Figure 2).	In	
contrast, the reagent grade HCCA did not yield a suitable spectrum 
with	the	diluted	peptide	standard	(Figure 3b).

%Int.

0
10

20

30

40

50

60

70

80

90

100

1000 1500 2000 2500 3000 3500 4000
Mass/Charge

2465.2

1046.6

757.4

1533.8

3494.7

R 2550,29

R 3298,39

R 8854,71

Figure 2a.	HCCA	Ultra	pure	grade	(Cat. No. 39468).
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Figure 2b. HCCA reagent grade.

Figure 2. Comparison of MALDI-MS spectra using Ultra pure and reagent 
grade HCCA as matrices. Sample:	0.7	μL	ProteoMass	peptide	mix	[bradykinin	(1.5	
μM),	angiotensin	II	(1.0	μM),	P14R	(0.5	μM),	ACTH	(1.0	μM),	insulin	chain	B	(2.0	μM)]	
mixed	with	0.7	μL	HCCA	matrix	in	ACN/0.1%TFA.	Instrument:	Shimadzu®	Kratos	
Axima CFR, reflectron mode, laser power 85%.

MALDI Mass Spectrometry
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Figure 3a.	HCCA	Ultra	pure	grade	(Cat. No. 39468).
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Figure 3b. HCCA reagent grade.

Figure 3. Comparison of MALDI-MS spectra using Ultra pure and reagent grade 
HCCA as matrices with 10-fold diluted peptide sample. Sample:	0.7	μL	Proteo-
Mass	peptide	mix	[bradykinin	(150	nM),	angiotensin	II	(100	nM),	P14R	(50	nM),	ACTH	
(100	nM),	insulin	chain	B	(200	nM)]	mixed	with	0.7	μL	HCCA	matrix	in	ACN/0.1%TFA.	
Instrument: Shimadzu Kratos Axima CFR, reflectron mode, laser power 85%.

The Perfect MALDI Companion: High 
Sensitivity LUCY® Fluorescent Stains
The excellent performance of the Ultra pure MALDI matrix substances 
with dilute samples or very small volume sample volumes, where 
high sensitivity is required, is of great benefit when analyzing 
peptides from enzymatic digests separated by 1D- or 2D-gels. In this 
case, however, not only the MALDI matrix must be of high purity, but 
the dyes used to stain the gels prior to excising the spots must allow 
the visualization of low abundance proteins. LUCY fluorescent dyes 
from Sigma Life Science deliver the ability to detect low abundance 
proteins	(see	Figure 4)	for	downstream	MALDI-MS	analyses.	A	100	ng	
band of β-galactosidase was excised from a 1D-gel which was stained 
with	LUCY	506	solution	(Cat. No. 68721).	After	tryptic	digestion	and	
peptide	extraction	using	the	Trypsin	Profile	IGD	Kit	(Cat.	No.	PP0100), 
MALDI-MS was performed by mixing peptides with Ultra pure HCCA 
matrix	(Cat. No. 39468). The protein could be identified by database 
analysis and peptide mass fingerprint from the resulting spectrum.
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Figure 4. MALDI-MS peptide mass fingerprint after in-gel-digest. 100 ng of E. 
coli β-galactosidase, separated by SDS-PAGE, was stained with LUCY 506 after band 
excision and trypsin digestion. Extracted peptides were crystallized with HCCA and 
measured on a Shimadzu Kratos CFR MALDI-MS instrument in reflectron mode.

Conclusion
Sigma offers a complete line of products that meet the sensitivity 
demands of modern MS analysis, including MALDI-MS: 

•	 	Ultra	pure	matrix	substances	with	extremely	low	levels	of	both
organic impurities and inorganic ions. 

•	 	LUCY	fluorescent	dyes	improve	visualization	of	peptides	in	1D-	
and 2D-gels compared to competitive dyes. 

•	 	The	ProteoMass	line	of	peptide	standards	is	ideal	for
troubleshooting and calibrating sensitive MALDI-MS 
instruments.

For a complete listing of MALDI matrix substances and related 
calibration products please visit: sigma.com/spectroscopy.

MALDI-MS Matrices
Name Cat. No.

Caffeic acid, puriss. p.a., matrix substance for MALDI-MS, ≥99.0% 
(HPLC)

60018-1G
60018-5G

α-Cyano-4-hydroxycinnamic acid, puriss. p.a., matrix substance for 
MALDI-MS,	≥99.5%	(HPLC),	Ultra	pure

39468-10X10MG-F

2′,6′-Dihydroxyacetophenone, puriss. p.a., matrix substance for MALDI-
MS,	≥99.5%	(HPLC)

37468-1G-F
37468-5G-F

2,5-Dihydroxybenzoic acid, puriss. p.a., matrix substance for MALDI-MS, 
≥99.5%	(HPLC),	Ultra	pure

39319-10X10MG-F

Dithranol,	puriss.	p.a.,	matrix	substance	for	MALDI-MS,	≥98.5%	(HPLC) 10608-1G-F
10608-5G-F

Ferulic	acid,	puriss.	p.a.,	matrix	substance	for	MALDI-MS,	≥99.0%	(HPLC) 46278-1G-F
46278-5G-F

2-(4-Hydroxyphenylazo)benzoic	acid,	puriss.	p.a.,	matrix	substance	for	
MALDI-MS,	≥99.5%	(HPLC)

54793-1G-F
54793-5G-F

Sinapic	acid,	matrix	substance	for	MALDI-MS,	≥99.5%	(HPLC),	Ultra	
pure

49508-10X10MG-F

Succinic	acid,	puriss.	p.a.,	matrix	substance	for	MALDI-MS,	≥99.5%	(T) 14078-1G
14078-5G

LUCY Stains
The LUCY fluorescent dyes have good to high sensitivity for 
detection of proteins and rapid, robust staining for all types of 
SDS gels. Protein staining by LUCY dyes does not interfere with 
subsequent MALDI-MS. LUCY 565 is also suitable for neutral 
staining	(e.g.,	for	subsequent	western	blotting).		The	LUCY	Starter	
kit provides sample quantities of all three fluorescent dyes for 
staining evaluation and comparison.

LUCY® 506 solution

LUCY	506	is	provided	as	a	5000×	stock	solution	in	DMF	(5	mg/mL).
Sensitivity of routine procedure is ca. 3 ng/band, with linear response between 
3 and 1000 ng/band.
fluorescence..............................λex 504 nm, λem 515 nm in aqueous buffer pH 8.3 with 
SDS and BSA

68721-500UL 500	μL

LUCY® 565 solution

LUCY	565	is	provided	as	a	5000×	stock	solution	in	DMSO	(5	mg/mL).
Sensitivity of routine procedure is ca. 5 ng/band, with linear response between 
5 and 4000 ng/band.
fluorescence..............................λex 565 nm, λem 584 nm in aqueous buffer pH 8.3 with 
SDS and BSA
store at: 2–8 °C

43772-500UL-F 500	μL

http://www.sigma.com/spectroscopy
http://www.sigmaaldrich.com/catalog/search/ProductDetail/FLUKA/60018
http://www.sigmaaldrich.com/catalog/search/ProductDetail/FLUKA/60018
http://www.sigmaaldrich.com/catalog/search/ProductDetail/FLUKA/37468
http://www.sigmaaldrich.com/catalog/search/ProductDetail/FLUKA/37468
http://www.sigmaaldrich.com/catalog/search/ProductDetail/FLUKA/39319
http://www.sigmaaldrich.com/catalog/search/ProductDetail/FLUKA/10608
http://www.sigmaaldrich.com/catalog/search/ProductDetail/FLUKA/10608
http://www.sigmaaldrich.com/catalog/search/ProductDetail/FLUKA/46278
http://www.sigmaaldrich.com/catalog/search/ProductDetail/FLUKA/46278
http://www.sigmaaldrich.com/catalog/search/ProductDetail/FLUKA/54793
http://www.sigmaaldrich.com/catalog/search/ProductDetail/FLUKA/54793
http://www.sigmaaldrich.com/catalog/search/ProductDetail/FLUKA/49508
http://www.sigmaaldrich.com/catalog/search/ProductDetail/FLUKA/14078
http://www.sigmaaldrich.com/catalog/search/ProductDetail/FLUKA/14078
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/68721
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/43772
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LUCY® 569 solution

LUCY	569	is	provided	as	a	5000×	stock	solution	in	DMSO	(5	mg/mL).
Sensitivity of routine procedure is ca. 5 ng/band, with linear response between 
5 and 6000 ng/band.
fluorescence..............................λex 565 nm, λem 581 nm in aqueous buffer pH 8.3 with 
SDS and BSA
store at: 2–8 °C

41629-500UL-F 500	μL

Lucy® 565 Molecular Weight Standard Kit

This kit includes the LUCY 565 protein stain and a mixture of twelve proteins

(6.5-200	kDa)	for	use	as	molecular	weight	standards	in	SDS-PAGE.

Currently available only in Europe.
store at: 2–8 °C

MALDI Validation Sets
Name Cat. No.

MALDI validation set polyethylene glycol Mp 500-20′000 certified according to DIN 03598-1EA

MALDI	validation	set	poly(methyl	methacrylate)	Mp 500-70′000 certified according to DIN 03599-1EA

MALDI validation set polystyrene Mp 500-70′000 certified according to DIN 03565-1EA

MALDI validation set PS, PMMA, PDMS, PEG and PSS Mp 5′000-20′000 certified according to DIN 03597-1EA

ProteoMass MALDI-MS Calibration 
Kits and Standard Sets
ProteoMass™ Peptide and Protein MALDI-MS Calibration Kit

Features a convenient selection of pre-qualified standard peptides, proteins, 
matrices, and solvents for calibrating and testing matrix assisted laser desorption 
ionization	(MALDI)	mass	spectrometers.	Configured	for	analyzing	complex	
mixtures	of	proteins	and	peptides	(700	to	66,000	Da),	this	kit	is	ideal	for	evaluating	
unknown samples or samples containing a broad range of molecular weights. 
Applications include calibration, tuning, and sensitivity testing of MALDI 
instruments from all manufacturers.

Components
ProteoMass™	Bradykinin	Fragment	1-7	MALDI-MS	Standard	(Sigma B4181) 
1×10 nmole
ProteoMass™	ACTH	Fragment	18-39	MALDI-MS	Standard	(Sigma A8346) 
1×10 nmole
ProteoMass™ P14R	MALDI-MS	Standard	(Sigma P2613)	1×10	nmole
ProteoMass™	Insulin	chain	B	oxidized	MALDI-MS	Standard	(Sigma I6154) 
1×10 nmole
ProteoMass™	Insulin	MALDI-MS	Standard	(Sigma I6279)	1×10	nmole
ProteoMass™	Cytochrome	c	MALDI-MS	Standard	(Sigma C8857)	1×10	nmole
ProteoMass™	Apomyoglobin	MALDI-MS	Standard	(Sigma A8971)	1×10	nmole
ProteoMass™	Albumin	MALDI-MS	Standard	(Sigma A8471)	1×10	nmole
ProteoMass™	Aldolase	MALDI-MS	Standard	(Sigma A9096)	1×10	nmole
ProteoMass™	Angiotensin	II	MALDI-MS	Standard	(Sigma A8846)	1×10	nmole
α-Cyano-4-hydroxycinnamic	acid	(Sigma C8982)	4×10	mg
Sinapinic	Acid	(Sigma S8313)	4×10	mg
Trifluoroacetic acid 30 mL
Acetonitrile 30 mL
Trifluoroacetic acid solution 1% 4 mL

MSCAL1-1KT 1 kit

ProteoMass MALDI-MS Peptide Standards
Name Mol. Wt. (Da) Pkg Qty Cat. No.

ProteoMass™ ACTH Fragment 18-39 MALDI-MS Standard monoisotopic mol. wt. 2,464.1989 vial of 10 nmol A8346-5X1VL

ProteoMass™ Albumin MALDI-MS Standard average mol. wt. 66,429.09 by calculation vial of 10 nmol A8471-5X1VL

ProteoMass™ Angiotensin II MALDI-MS Standard monoisotopic mol. wt. 1,045.5423 vial of 10 nmol A8846-5X1VL

ProteoMass™ Bradykinin Fragment 1–7 MALDI-MS Standard monoisotopic mol. wt. 756.3997 vial of 10 nmol B4181-5X1VL

ProteoMass™ Insulin chain B oxidized MALDI-MS Standard monoisotopic mol. wt. 3,493.6513 vial of 10 nmol I6154-5X1VL

ProteoMass™ Insulin MALDI-MS Standard monoisotopic mol. wt. 5,729.6087 vial of 10 nmol I6279-5X1VL

ProteoMass™ P14R MALDI-MS Standard monoisotopic mol. wt. 1,532.8582 vial of 10 nmol P2613-5X1VL

LUCY® Starter Kit

The LUCY Starter Kit contains three fluorescent protein stains for SDS-PAGE gels. 

•	 	LUCY 506 for high sensitivity staining with a detection limit of 3 ng protein 
per band. Staining is complete after 60 minutes and detection is possible 
immediately thereafter.

•	 	LUCY 565 is recommended for staining SDS-PAGE gels prior to Western blot 
transfer. With traditional staining, 2 separate gels are required and therefore, 
double the amount of sample is necessary.

•	 	LUCY 569 is particularly well suited for protein quantitation, displaying a 
broad, linear, dynamic range between 10–6,000 ng protein per band.

Components
LUCY®	506	(Sigma 68721)	50	μL
LUCY®	565	(Sigma 43772)	50	μL
LUCY®	569	(Fluka 41629)	50	μL

51153-1KT 1 kit51723 Inquire

ProteoMass™ Peptide MALDI-MS Calibration Kit

Features a convenient selection of pre-qualified standard peptides, matrices, and 
solvents for calibrating and testing matrix assisted laser desorption ionization 
(MALDI)	mass	spectrometers.	Configured	specifically	for	peptide	applications	(in	
the	mass	range	of	700	to	3500	Da),	this	kit	is	ideal	for	analysis	of	tryptic	fragments	
or post-source decay studies. Applications also include calibration, tuning, and 
sensitivity testing of MALDI instruments from all manufacturers.
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MALDI	mass	spectrum	of	a	peptide	calibration	solution	containing	1.5	μM	Bradykinin	
fragment	1-7,	1.0	μM	Angiotensin	II,	0.5	μM	ACTH	fragment	18–39,	and	2.0	μM	Insulin	
oxidized	B	chain.	A	10	μl	aliquot	of	the	peptide	solution	in	0.1%	TFA	was	mixed	with	
10	μl	of	a	10	mg/ml	α-cyano-4-hydroxycinnamic	acid	in	50%	ACN,	0.05%	TFA.	0.8	μl	of	
the resulting solution was spotted onto the MALDI target. Analysis was done using a 
Kratos Kompact SEQ system™ in the linear positive ion mode.

http://www.sigma.com/order
http://www.sigma.com/techinfo
http://www.sigma.com/lifescience
http://www.sigmaaldrich.com/catalog/search/ProductDetail/FLUKA/41629
http://www.sigmaaldrich.com/catalog/search/ProductDetail/FLUKA/03598
http://www.sigmaaldrich.com/catalog/search/ProductDetail/FLUKA/03599
http://www.sigmaaldrich.com/catalog/search/ProductDetail/FLUKA/03565
http://www.sigmaaldrich.com/catalog/search/ProductDetail/FLUKA/03597
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/MSCAL1
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/A8346
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/A8471
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/A8846
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/B4181
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/I6154
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/I6279
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/P2613
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/51153
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Universal Proteomics Standard Set

The	Universal	Proteomics	Standard	(UPS)	Set	may	be	used	to	standardize 
and/or	evaluate	mass	spectrometric	(e.g.,	LC-MS/MS,	MALDI-TOF-MS,	etc.) 
and electrophoretic analysis conditions prior to the analysis of complex 
protein samples.

•	 	It	may	be	used	to	bracket	critical	experimental	datasets,	thereby	confirming
the robustness of the analysis method.

•	 	Laboratories	generating	or	comparing	data	derived	from	poorly	defined	
samples may use it as an external reference to assist with the evaluation of 
results.

•	 	It	may	facilitate	the	comparison	of	mass	spectrometric	or	other	proteomic	
data that is generated in different labs using a variety of analytical strategies 
and instruments.

•	 	It	may	potentially	help	identify	limitations	of	proteomics	analysis	systems	and	
search algorithms.

The	Universal	Proteomics	Standard	(UPS)	Set	was	developed	in	collaboration	with	
the	Association	of	Biomolecular	Resource	Facilities	(ABRF)	Proteomics	Standards	
Research	Group	(sPRG).	This	protein	mixture	was	extensively	evaluated	and	
reported under the direction of ABRF sPRG during a comprehensive 2005/2006 
study. The findings of the study were presented at the ABRF 2006 and US HUPO 
2006 conferences. 

Components
Universal Proteomics Standard 1 vial
Trypsin	(Sigma T6567)	20	ug
store at: −20 °C

UPS1-1KT 1 kit

Proteomics Dynamic Range Standard Set

The Proteomics Dynamic Range Standard Set can be used to standardize and/
or	evaluate	mass	spectrometric	(e.g.,	LC-MS/MS,	MALDI-TOF-MS,	etc.)	and	
electrophoretic analysis conditions prior to the analysis of complex protein 
samples. UPS2 can be used to bracket precious experimental data sets between 
runs of a known complex standard sample. This allows confirmation of the 
robustness of the analysis method and stability of the instrument employed. 
Additionally, laboratories generating or comparing mass spectrometric data 
derived from poorly defined samples can use UPS2 as an external reference to 
assist with the evaluation of results and experimental methodology.

The Proteomics Dynamic Range Standard Set is produced from a mixture of 48 
individual human source or human sequence recombinant proteins, each of 
which has been selected to limit heterogeneous post-translational modifications 
(PTMs).	The	protein	standard	is	formulated	from	6	mixtures	of	8	proteins	to	
present a dynamic range of 5 orders of magnitude, ranging from 50 pmoles to 
500	amoles.	Each	protein	has	been	quantitated	by	amino	acid	analysis	(AAA)	prior	
to formulation.

concentration..............................10.6	μg/ampule	protein

Components
Proteomics Dynamic Range Standard 1 vial

Trypsin	(Sigma T6567)	20	μg
store at: −20 °C

UPS2-1SET 1 set

Components
ProteoMass™	Bradykinin	Fragment	1-7	MALDI-MS	Standard	(Sigma B4181) 
2×10 nmole
ProteoMass™	Angiotensin	II	MALDI-MS	Standard	(Sigma A8846) 
2×10 nmole
ProteoMass™ P14R	MALDI-MS	Standard	(Sigma P2613) 
2×10 nmole
ProteoMass™	ACTH	Fragment	18-39	MALDI-MS	Standard	(Sigma A8346) 
2×10 nmole
ProteoMass™	Insulin	chain	B	oxidized	MALDI-MS	Standard	(Sigma I6154) 
2×10 nmole
Trifluoroacetic acid 30 mL
Acetonitrile 30 mL
Trifluoroacetic acid solution 1% 4 mL
α-Cyano-4-hydroxycinnamic	acid	(Sigma C8982)	8×10	mg

MSCAL2-1KT 1 kit

ProteoMass™ Protein MALDI-MS Calibration Kit

Features a convenient selection of pre-qualified standard proteins, matrices, and 
solvents for calibrating and testing matrix assisted laser desorption ionization 
(MALDI)	mass	spectrometers.	Configured	specifically	for	applications	in	the	
mass range of 5 to 66 kDa, this kit is ideal for most protein studies. Applications 
include calibration, tuning, and sensitivity testing of MALDI instruments from all 
manufacturers.
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MALDI	mass	spectrum	of	a	protein	calibration	solution	containing	1.0	μM	
Cytochrome	c,	2.0	μM	Aldolase,	and	10	μM	Albumin.	A	10	μl	aliquot	of	the	protein	
solution	in	0.1%	TFA	was	mixed	with	10	μl	of	a	10	mg/ml	sinapinic	acid	solution	in	
70%	ACN,	0.03%	TFA.	0.8	μl	of	the	resulting	solution	was	spotted	onto	the	MALDI	
target. Analysis was done using a Kratos Kompact SEQ system in the linear positive 
ion mode.

Components
ProteoMass™	Insulin	MALDI-MS	Standard	(Sigma I6279)	2×10	nmole
ProteoMass™	Cytochrome	c	MALDI-MS	Standard	(Sigma C8857)	2×10	nmole
ProteoMass™	Apomyoglobin	MALDI-MS	Standard	(Sigma A8971)	2×10	nmole
ProteoMass™	Aldolase	MALDI-MS	Standard	(Sigma A9096)	2×10	nmole
ProteoMass™	Albumin	MALDI-MS	Standard	(Sigma A8471)	2×10	nmole
Sinapinic	Acid	(Sigma S8313)	8×10	mg
Trifluoroacetic acid 30 mL
Acetonitrile 30 mL
Trifluoroacetic acid solution 1% 4 mL

MSCAL3-1KT 1 kit

http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/UPS1
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/UPS2
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/MSCAL2
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/MSCAL3
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Alcian Blue 8GX
Ingrain Blue 1; Alcian Blue
[75881-23-1]

 certified by the Biological Stain Commission
Certified by the BSC for use in staining in Mowry′s pH 2.5 method, in Scott′s pH 
5.7 method, and in Kreyberg′s method for keratin and mucin.

Composition

  dye content ≥50%

A3157-10G 10 g

A3157-25G 25 g

Amido Black Staining Solu tion 2X
Amido Black 10B; Naph thol Blue Black solution
[1064-48-8]		C22H14N6Na2O9S2  FW 616.49

 electrophoresis reagent
Naphthol Blue Black stain is designed for rapid staining of protein bands on 
nitrocellulose	membranes	(Western	blots).1  Blots are stained for 1 min and then 
destained	for	30	minutes	in	25%	(v/v)	isopropanol,	10%	(v/v)	acetic	acid.	Used	to	
detect proteins in the lower microgram range with a clear background. Naphthol 
Blue Black can also be used for staining PAGE gels.2

After dilution with deionized water to a final volume of 500 ml, solution will 
contain	0.1%	(w/v)	amido	black,	25%	(v/v)	isopropanol	and	10%	(v/v)	acetic	acid.
Lit cited: 1. Gershoni, J.M. and Palade, G., Electrophoretic transfer of proteins from sodium 
dodecyl sulfate-polyacrylamide gels to a positively charged membrane. Anal. Biochem. 124, 
396-405	(1982);	2.	Wilson,	C.M.,	Staining	of	proteins	on	gels:	Comparisons	of	dyes	and
procedures. Meth. Enzymol. 91,	236-247	(1983)

A8181-1EA 1 ea

Colorimetric Electrophoresis Stains
Brilliant Blue G solution
[6104-58-1]

 Concentrate
This methanol based stain is especially designed for staining protein in 
polyacrylamide	gels,	but	will	also	stain	protein	in	agarose	gels	(IEF).	The	stain	
contains methanol and acetic acid so gels do not require fixing prior to staining. 
Water is added directly to the bottle to produce 1 liter of ready-to-use staining 
solution.

One bottle equals one liter working solution.

After dilution with deionized water to a final volume of one liter, solution will 
contain	0.1%	(w/v)	Brilliant	Blue	G,	25%	(v/v)	methanol	and	5%	(v/v)	acetic	acid.

This product has been tested for suitability on SDS-PAGE.
store at 2–8 °C

B8522-1EA 1 ea

Brilliant Blue R Staining Solu tion
Brilliant Blue R; Acid Blue 83; Coo mass ie® Brilliant Blue R; 
Brilliant indo cyanin 6B
[6104-59-2]		C45H44N3NaO7S2  FW 825.97
For detection of protein bands following electrophoresis.

 ethanol solution
Brilliant Blue R staining solution is especially designed for use in staining protein 
in agarose gels following immunoelectrophoresis and Ouchterlony gels. The stain 
contains ethanol and acetic acid so gels do not require fixing prior to staining. 
The immunoelectrophoresis or Ouchterlony gel is first washed with water and 
saline to remove non-precipitated proteins and then dried. The gel is then 
immersed in staining solution for 30 min and destained with 10% acetic acid.

0.5%	(w/v)	Brilliant	Blue	R,	45%	(v/v)	ethanol	and	10%	(v/v)	acetic	acid.

Tested for suitability on agarose gels following immunoelectrophoresis.

B6529-1L 1 L

http://www.sigma.com/order
http://www.sigma.com/techinfo
http://www.sigma.com/lifescience
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/A3157
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/A3157
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/A8181
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIAL/B8522
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIAL/B6529
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Eosin Y disodium salt
2′,4′,5′,7′-Tetra bromo fluor escein disodium salt; Acid Red 87; Bromo fluor-
escein; Bronze Bromo ES; Bromo acid J. TS, XL, or XX; Eosin yellowish 
[17372-87-1]		Merck 13,3634; Beil. 19,IV,2917  C20H6Br4Na2O5  FW 691.85

 BioChemika, for electrophoresis
in accordance for electrophoresis test

Reversible staining of peptides and proteins after PAGE, followed by recovery of 
proteins1

solubility
  H2O .....................................................................................................................................0.1 g/mL, dark red
Lit cited: 1. M.E. Selsted, H.W. Becker, Anal. Biochem. 155,	270	(1986)

45235-25G 25 g

45235-100G 100 g

EZBlue™ Gel Staining Reagent

A ready-to-use Brilliant Blue G-250 based protein stain for “one step” ultrasensitive 
detection on polyacrylamide gels and PVDF membranes.

Convenient,	sensitive,	and	safe,	EZBlue™	Coomassie	Brilliant	Blue	G-250	colloidal	
protein stain improves protein electrophoresis results while significantly reducing 
staining	time.	Conveniently	packaged,	EZBlue	requires	no	messy	weigh-ups	or	
additions of methanol or acid. As a colloidal stain, it reacts only with proteins, not 
the gel itself. Background staining is reduced, so protein bands can be visualized 
almost immediately. No destaining step is required, although a water wash may 
intensify	bands	and	clarify	the	background.	Most	impressively,	EZBlue	is	extremely	
sensitive, detecting as little as 10 ng of protein.

•	 	Premixed solution eliminates the time and effort required to prepare 
the stain.

•	 	Increased sensitivity ensures that low abundance proteins can be detected 
(as	little	as	10	ng).

•	 	Rapid reaction significantly reduces the amount of time required to stain 
and rinse.

•	 	No solvent waste so you save time and money by eliminating hazardous 
material disposal.

Optional:
Rinse with deionized water

for 1 hour to overnight
to intensify protein bands.

Separated
protein gel

dH2O

Wash gel 3 times in deionized
water, for 5 minutes each

(total 15 minutes) with agitation.

Following electrophoresis,
remove the gel from its cassette

and place in tray.

dH2O

Add EZBlue stain reagent.
Agitate and incubate for 1 hour.

Decant

Decant
(process complete)

store at 2–8 °C

G1041-500ML 500 mL

G1041-3.8L 3.8 L

Fast Green FCF
Food green 3
[2353-45-9]		Merck 13,3970; Beil. 16,II,513  C37H34N2O10S3Na2  FW 808.85
Fast Green FCF dye is used for protein staining in IEF, native PAGE and SDS-
PAGE. Fast Green staining is linear over a wider range of protein concentrations 
than Brilliant Blue R. After electrophoresis, fixing the proteins in the gel is 
recommended for maximum sensitivity. The gel can then be stained for 2 hr 
with	0.1%	Fast	Green	FCF	in	either	30%	(v/v)	ethanol,	10%	(v/v)	acetic	acid	or	in	
7%	acetic	acid.	The	gel	can	be	destained	with	either	30%	(v/v)	ethanol,	10%	(v/v)	
acetic acid, or 7% acetic acid. The stained gel can be scanned at 625 nm. The 
detection sensitivity is approx. 30% that with Brilliant Blue R.

mp ......................................................................................................................................................290	°C	(dec.)

 Dye content: ≥85%
F7252-5G 5 g

F7252-25G 25 g

F7252-100G 100 g

Glycoprotein Detection Kit

The Glycoprotein Detection Kit is designed for the selective staining of 
glycoproteins on polyacrylamide gels and membranes using a modification of 
the	Periodic	Acid-Schiff	(PAS)	method.1 Staining of sugar moieties of glycoproteins 
yields magenta bands with a colorless background. The periodic acid/Schiff 
reagent stains vicinal diol groups found mainly on peripheral sugars and sialic 
acids and is used as a general glycoprotein stain.2

1	kit	sufficient	for	10	mini-gels	(10	×	10	cm)

1	kit	sufficient	for	5	gels	or	membranes	(16.5	×	19	cm)

1 2 3 4 1 2 3 4Lane #

Peroxidase	was	run	on	a	10%	SDS-PAGE	gel	(panel	A)	and	also	transferred	to	PVDF	
(panel	B).	Lane	1	-	0.125	μg,	lane	2	-	0.25	μg,	lane	3	-	0.5	μg,	lane	4	-	1	μg.	The	
amount of carbohydrate loaded represents approx. 16% of the total protein.

Components
Horseradish	Peroxidase	(Positive	control)	
Oxidation	component	(Periodic	Acid)	
Reduction	component	(Sodium	Metabisulfite)	
Schiff’s reagent, Fuchsin-sulfite reagent 

Lit cited: 1.	Zacharius,	R.M.,	et	al.,	Glycoprotein	staining	following	electrophoresis	on	acrylamide	
gels. Anal. Biochem. 31,	148–152	(1969);	2.	Thornton,	D.J,	et	al.,	Walker,	J.M.,	ed.,	Identification	
of glycoproteins on nitrocellulose membranes and gels. Methods Mol. Biol. , Humana Press 
(Totowa,	NJ:	1994),	32, 119–128.
store at 2–8 °C

GLYCOPRO-1KT 1 kit

Gold solution

 BioChemika, for electrophoresis, colloidal, 0.0065% gold basis (AAS)
Widely used protein and polysaccharide marker for electron microscopy1; Useful 
general stain for protein immobilized on nitrocellulose membranes in spot tests 
or on blots prepared from polyacrylamide gels after electrophoresis2

Lit cited: 1. W.D. Geoghegan, G.A. Ackerman, J. Histochem. Cytochem. 25,	1187	(1977);	2.	R.	
Rohringer, D.W. Holden, Anal. Biochem. 144,	118	(1985).
store at 2–8 °C

50755-500ML 500 mL

http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/45235
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/45235
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/G1041
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/G1041
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/F7252
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/F7252
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/F7252
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/GLYCOPRO
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/50755
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Ponceau S solution
[6226-79-5]		C22H12N4Na4O13S4  FW 760.57

 0.1 % (w/v) in 5% acetic acid
Ponceau	S	stain	comes	ready-to-use	and	is	designed	for	rapid	(5	min)	staining	
of	protein	bands	on	nitrocellulose	or	PVDF	membranes	(Western	blots)	and	
also for staining protein on cellulose acetate membranes. Ponceau S staining 
on nitrocellulose and PVDF is reversible by washing the stained membrane 
with 0.1 M NaOH for 1 min. The stained and destained membrane can then 
be	immunologically	detected	(Western	blotting).	A	product	information	
sheet is supplied which includes the staining procedure for cellulose acetate, 
nitrocellulose, and PVDF.

P7170-1L 1 L

ProteoSilver™ Plus Silver Stain Kit

Conveniently packaged, extremely stable, and highly sensitive, ProteoSilver™ Plus 
is an ideal product for any protein scientist. Similar to ProteoSilver, this kit contains 
prepared solutions of silver staining reagents along with detailed instructions to 
achieve optimal results. With a detection limit of 0.1 ng/mm2	of	protein	(BSA)	and	
an extremely low background, ProteoSilver Plus leads to superior detection of low 
abundance proteins.

ProteoSilver Plus is also MALDI-MS compatible and does not contain 
glutaraldehyde, which crosslinks lysine residues, resulting in inaccurate spectra. 
This kit contains two additional reagents for destaining an excised protein spot, 
for those wishing to perform further characterization through tryptic digestion 
and MALDI-MS analysis.

•	 	Premixed and preweighed solutions reduce time and cost of purchasing 
and preparing individual components.

•	 Optimized protocols help establish conditions for best results.

•	 	High sensitivity and low background ensure very low abundance proteins 
can be detected and resolved from other proteins.

•	 	MALDI Compatible—Protein spots of interest can be further characterized 
by mass spectrometry.

•	 Room Temperature Stability allows easy and convenient storage.

1	kit	sufficient	for	25	mini-gels	(10	×	10	cm)

Components
ProteoSilver™ Silver Solution 25 mL
ProteoSilver™ Sensitizer 25 mL
ProteoSilver™ Developer 2 2.5 mL
ProteoSilver™ Stop Solution 125 mL
ProteoSilver™ Destainer A 125 mL
ProteoSilver™ Destainer B 125 mL
ProteoSilver™ Developer 1 125 mL
store at 20–25 °C

PROTSIL2-
1KT 1 kit

ProteoSilver™ Silver Stain Kit

Conveniently packaged, extremely stable, and highly sensitive, ProteoSilver is 
an ideal product for any protein scientist. The kit contains prepared solutions of 
silver staining reagents along with detailed instructions to achieve optimal results. 
With a detection limit of 0.1 ng/mm2	of	protein	(BSA)	and	an	extremely	low	
background, ProteoSilver leads to superior detection of low abundance proteins.

•	 	Premixed and preweighed solutions reduce time and cost of purchasing 
and preparing individual components.

•	 Optimized protocols help establish conditions for best results.

•	 	High sensitivity and low background ensure very low abundance proteins 
can be detected and resolved from other proteins.

•	 	MALDI Compatible—Protein spots of interest can be further characterized 
by mass spectrometry.

•	 Room Temperature Stability allows easy and convenient storage.

1	kit	sufficient	for	25	mini-gels	(10	×	10	cm)

Serial	dilutions	of	SigmaMarker	(M4038)	were	loaded	onto	a	4-20%	gel	and	stained	
with	ProteoSilver	(PROTSIL1).	Lanes	1	and	2:	5	μl	diluted	1:100.	Lanes	3	and 
4:	2.5	μl	diluted	1:100.	Lanes	5	and	6:	10	μl	diluted	1:1000.	Lanes	7	and	8:	5	μl	
diluted	1:1000.	Lanes	9	and	10:	2.5	μl	diluted	1:1000.	The	amounts	of	protein	for	
each band in lanes 9 and 10 range from 0.3 - 1 ng.

Components
ProteoSilver™ Silver Solution 25 mL
ProteoSilver™ Sensitizer 25 mL
ProteoSilver™ Developer 2 2.5 mL
ProteoSilver™ Stop Solution 125 mL
ProteoSilver™ Developer 1 125 mL

PROTSIL1-1KT 1 kit

Reversible Protein Detection Kit for Membranes and
Polyacrylamide Gels

Compatible with nylon, nitrocellulose, and PVDF membranes as well as 
polyacrylamide gels.

R-PROB is a unique protein detection system designed for staining of proteins 
on nylon, nitrocellulose, and PVDF membranes or PAGE gels with the detection 
sensitivity similar to that of Coomassie stains. Most other stains produce high 
backgrounds on nylon membranes due to strong charge interactions with the 
membrane. The mixing of equal amounts of Solution A and B activates the stain, 
which produces lavender stained protein bands. The staining is easily reversible 
with an EDTA solution so that the blot can be reused for Western blotting or 
for	amino	acid	sequence	analysis	(PVDF).		R-PROB	does	not contain the toxic 
chemicals cacodylic acid or potassium ferrocyanide.

sufficient	for	200	applications,	staining	(small	8	X	10	cm	blots	or	PAGE	gels)

Components
Solution A 500 mL
Solution B 500 mL
store at 2–8 °C

RPROB-1KT 1 kit

http://www.sigma.com/order
http://www.sigma.com/techinfo
http://www.sigma.com/lifescience
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIAL/P7170
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/PROTSIL2
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/PROTSIL2
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/PROTSIL1
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/RPROB
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IEF-Focusing

Isoelectric	focusing	(IEF)	is	a	powerful	analytical	tool	for	the	
separation of proteins. In order to ensure the high performance 
of	analysis,	isoelectric	point	(pI)	standards	are	needed.	In	addition	
to classical protein based standards, low molecular weight 
compounds have been developed and successfully examined in 
capillary IEF and IEF-gel electrophoresis. Gel electrophoresis, the 
common technology for IEF, minimizes convection and introduces 
an additional gel-sieving effect to separate proteins by size. 
However, it has several disadvantages such as lengthy analysis time, 
limited resolution, and difficulty in detection. These challenges 
have been largely overcome by the development of IPG-strips 
(immobilized	pH	gradients)	for	use	in	high-resolution	pI-separation.

Capillary electrophoresis is a high-resolution approach to separate 
molecules, based on the pI point, that can be automated. 
Separation is carried out in fused-silica capillaries with internal 
diameters	of	25–75	μm.	The	electrophoresis	takes	place	in	
free solution and the capillary controls convection currents. 
After focusing is complete, the solutes are pumped out of the 
capillary. UV absorption is the most popular detection method 
for capillary IEF, but UV induced fluorescence emission is of 
interest for derivatized proteins. Dansyl chloride, fluorescamine, 
o-phthaldialdehyde, and coumarin moieties are used to increase 
detection sensitivity.

One of the most critical issues in isoelectric focusing, whether in 
capillary electrophoresis or slab gel, is standardization of results. 
For that purpose typical protein standards have been used which 
could show certain disadvantages:

•	 Limited	stability	of	solutions

•	 Inadequate	purity	for	application	as	a	standard

•	 Lot-to-lot	inconsistency

To overcome these problems, Sigma Life Science introduces 
synthetic IEF-markers, which can be used with fluorescent 
detection. The fluorescent IEF-markers enable a much higher 
sensitivity than using UV detection, as is commonly used with slab 
gel electrophoresis. The maximum absorbances of the individual 
markers are between 308 and 350 nm. For fluorescence detection, 
an	excitation	wavelength	of	310	nm	is	suggested	(individual	
excitation	maxima	range	between	310	to	400	nm);	the	emission	
maxima of the individual markers are between 410 and 500 nm 
(see	Figure 1).	An	advantage	in	IEF	gel	electrophoresis	with	
fluorescent IEF-markers is the ability to control the formation of a 
gradient	without	further	staining	(using	UV	illumination).
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Figure 1. CE-IEF spectrum with different fluorescent pI Markers. Peak assign-
ments: 1: pI 10.2; 2: pI 9.0; 3: pI 7.6: 4: pI 7.2; 5: pI 5.5; 6: pI 4.0; 7: pI 3.0.

Reference
Horká,	M.,	Willimann,	T.,	Blum,	M.,	Nording,	P.,	Friedl,	Z.,	Slaisk,	K.	Capillary 
isoelectric focusing with UV-induced fluorescence detection, J. Chromatogr. A, 
916,	65–71	(2001).

IEF-Focusing

Fluorescent pI Markers
Description λex/λem (nm) Cat. No.

Fluorescent IEF-Marker-Mix for CE and Gel Electrophoresis – 17951-250UL-F

Fluorescent IEF-Marker pI 10.3 solution 388/495 nm in 0.1 M carbonate pH 10.3 77672-200UL

Fluorescent IEF-Marker pI 4.0 solution 310/415 nm in 0.1 M citrate pH 4.0 89827-200UL

Fluorescent IEF-Marker pI 4.5 solution 336/424 nm in 0.1 M citrate pH 4.5 89149-200UL-F

Fluorescent IEF-Marker pI 5.1 solution 330/415 nm in 0.1 M citrate pH 5.1 89478-200UL-F

Fluorescent IEF-Marker pI 5.5 solution 325/412 nm in 0.1 M citrate pH 5.5 77866-200UL-F

Fluorescent IEF-Marker pI 6.2 solution 394/505 nm in 0.1 M phosphate pH 6.2 73938-200UL
73938-1EA

Fluorescent IEF-Marker pI 6.6 solution 396/500 nm in 0.1 M phosphate pH 6.6 73376-200UL

Fluorescent IEF-Marker pI 6.8 solution 338/418 nm in 0.1 M phosphate pH 6.8 89508-200UL-F

Fluorescent IEF-Marker pI 7.2 solution 387/500 nm in 0.1 M phosphate pH 7.2 89951-200UL-F

Fluorescent IEF-Marker pI 7.6 solution 385/495 nm in 0.1 M phosphate pH 7.6 89952-200UL

Fluorescent IEF-Marker pI 8.7 solution 390/500 nm in 0.1 M Tris pH 8.7 89357-200UL

Fluorescent IEF-Marker pI 9.0 solution 385/495 nm in 0.1 M Tris pH 9.0 90699-200UL

Fluorescent IEF-Marker pI 9.5 solution 325/415 nm in 0.1 M carbonate pH 9.5 89268-200UL

http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/17951
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/77672
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/89827
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/89149
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/89478
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/77866
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/73938
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/73938
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/73376
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/89508
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/89951
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/89952
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/89357
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/90699
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/89268
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Buffers for Capillary Zone Electrophoresis

Name Cat. No.

Buffer solution HPCE pH 11.0, for HPCE
CAPS	[3-(cyclohexylamino)-1-propane	sulfonic	acid]	20	mM

82608-50ML
82608-100ML
82608-500ML

Buffer solution HPCE pH 11.0, BioChemika, for HPCE
glycine-NaOH 20 mM

82617-50ML
82617-100ML

Buffer solution HPCE pH 10.5, for HPCE
CAPS	[3-(cyclohexylamino)-1-propane	sulfonic	acid]	20	mM

82607-50ML
82607-100ML
82607-500ML

Buffer solution HPCE pH 10.0, for HPCE
CAPS	[3-(cyclohexylamino)-1-propane	sulfonic	acid]	20	mM

82606-50ML
82606-100ML
82606-500ML

Buffer solution HPCE pH 9.5, for HPCE
sodium phosphate 20 mM

82605-50ML
82605-100ML
82605-500ML

Buffer solution HPCE pH 9.0, BioChemika, for HPCE
sodium phosphate 20 mM

82603-50ML
82603-100ML
82603-500ML

Buffer solution HPCE pH 9.0, for HPCE
sodium tetraborate 20 mM

82604-50ML
82604-100ML
82604-500ML

Buffer solution HPCE pH 8.0, for HPCE
sodium phosphate 20 mM

82593-50ML
82593-100ML
82593-500ML

Buffer solution HPCE pH 8.0, for HPCE
sodium tetraborate 20 mM

82594-50ML
82594-100ML

Buffer solution HPCE pH 8.0, for HPCE
total boric acid 50 mM

82633-50ML
82633-100ML

Buffer solution HPCE pH 8.0, for HPCE
sodium borate 100 mM

82634-100ML
82634-500ML

Buffer solution HPCE pH 7.7, for HPCE 82619-50ML
82619-100ML

Buffer solution HPCE pH 7.5, for HPCE
sodium phosphate 20 mM

82592-50ML
82592-100ML
82592-500ML

Buffer solution HPCE pH 7.0, for HPCE
sodium phosphate 20 mM

82591-50ML
82591-100ML
82591-500ML

Name Cat. No.

Buffer solution HPCE pH 7.0, for HPCE
sodium phosphate 100 mM

82637-50ML
82637-100ML

Buffer solution HPCE pH 7.0, for HPCE
sodium phosphate 50 mM

82636-50ML
82636-100ML

Buffer solution HPCE pH 6.5, for HPCE
sodium phosphate 20 mM

82589-50ML
82589-100ML
82589-500ML

Buffer solution HPCE pH 6.0, for HPCE
sodium citrate 20 mM

82588-50ML
82588-100ML
82588-500ML

Buffer solution HPCE pH 5.0, for HPCE
sodium citrate 20 mM

82586-50ML
82586-100ML
82586-500ML

Buffer solution HPCE pH 4.5, BioChemika, for HPCE
sodium citrate 20 mM

82585-50ML
82585-100ML
82585-500ML

Buffer solution HPCE pH 4.0, BioChemika, for HPCE
sodium citrate 20 mM

82584-50ML
82584-100ML
82584-500ML

Buffer solution HPCE pH 3.5, BioChemika, for HPCE
sodium citrate 20 mM

82583-50ML
82583-100ML

Buffer solution HPCE pH 3.0, BioChemika, for HPCE
potassium phosphate 150 mM

82622-100ML

Buffer solution HPCE pH 3.0, BioChemika, for HPCE
sodium citrate 20 mM

82582-50ML
82582-100ML

Buffer solution HPCE pH 3.0, BioChemika, for HPCE 82621-50ML
82621-100ML

Buffer solution HPCE pH 2.5, BioChemika, for HPCE
sodium phosphate 50 mM

82635-50ML
82635-100ML

Buffer solution HPCE pH 2.5, BioChemika, for HPCE
sodium phosphate 100 mM

82578-50ML
82578-100ML
82578-500ML

New Life Science Products 

sigma-aldrich.com

Discover New Life Science products for Protein Research. Sigma strives to provide research solutions by continually 
expanding our new product offering. Featured products are updated monthly. 

Does your research demand quality, documentation, and support? Sigma-Aldrich products are accompanied by:

• Certificate of Analysis

• Certificate of Origin

• ISO certification

• Technical Service support

• And more

To uncover how our New Life Science products provide the key piece in your research, visit  
sigma-aldrich.com/lsnewproducts
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Ampliflu™ Red Western Blot Kit
Classical immunoblotting for protein detection on a membrane is 
often	based	on	horseradish	peroxidase	(HRP)	labeled	secondary	
antibodies. Peroxidase can be detected directly using colorimetric 
substrates, or chemi luminescence-based substrates with CCD 
camera or X-ray film detection.

The Ampliflu Red Western Blot Kit contains a peroxidase substrate 
that is enzymatically converted to the highly fluorescent 
compound,	resorufin	(see	Figure 1).	Fluorescent	imaging	is	
performed on the immunoblot membrane using a laser scanner 
with an excitation wavelength of 571 nm and an emission filter 
of	585	nm	(see	Figure 2).	Other	imaging	systems	with	similar	
excitation sources and emission filter settings may also be used. 
When working with Ampliflu Red, standard protocols for the 
immunoblotting-procedure can be used until the detection step. 
The membrane is incubated with a mixture of Ampliflu Red and 
H2O2 in PBS for 5 minutes. The imaging can then be done via 
laser-excitation and an emission filter. No extra time for signal 
accumulation is necessary as it is for chemiluminescent signals. The 
use of Ampliflu Red is suitable for protein quantities between 1 ng 
and	1	μg	per	band	of	protein.

In order to receive an optimal signal to background ratio, it is 
strongly recommended to use a low-fluorescence PVDF-membrane 
for the Western blot transfer and a 5% BSA blocking solution.

Excitation
Fluorescence

Imaging

Ampliflu Red Resorufin

sec. antibody–HRP

prim. antibody

Membrane

Protein

Figure 1. Schematic overview for the use of Ampliflu Red. A protein is immobi-
lized by western blot transfer after SDS-PAGE. The protein is bound with a primary 
antibody and followed by a secondary antibody carrying a horseradish peroxidase 
(HRP)	label.	The	membrane	is	incubated	in	a	solution	containing	Ampliflu	Red	and	
hydrogen peroxide. Ampliflu Red is converted into resorufin by the action of HRP. 
The resultant fluorescent signal can be detected at the excitation and emission 
parameters	of	resorufin	(λex = 571 nm, λem	=	585	nm).
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Figure 2. Detection of FLAG-BAP™	protein	(50	ng	–	1	ng)	by	immunoblotting	
using the Ampliflu Red Western blot Kit on Immobilon®-FL PVDF-Membrane. 
The membrane was blocked using 5% BSA in PBS solution and then incubated 
with monoclonal ANTI-FLAG®	M2	antibody	developed	in	mouse	(Cat. No. F1804, 
diluted	1:1000).	The	secondary	antibody	used	was	anti-mouse-IgG-peroxidase	
developed	in	rabbit	(Cat. No. A9044,	diluted	1:10,000).	Imaging	was	performed	
on a FLA-3000 Fuji® laser scanner with an excitation wavelength of 532 nm and 
with a 580 nm emission filter.

Blocking with 5 % BSA in PBS
(1 h-overnight)

Short rinse with PBST

Incubate with primary antibody (2-3 h)

Wash with PBST (3 x 5 min)

Incubate with secondary antibody-HRP (1 h)

Wash with PBST (3 x 5 min)

Short rinse with PBS

Fluorescent imaging

Ampliflu Red Western Blot Kit

5 min incubation with this mixture: 
   • 1880 µl PBS
   • 20 µl Ampliflu Red solution
   • 100 µl H2O2 solution

Figure 3. Protocol for the use of Ampliflu Red after SDS-PAGE and Western blot 
transfer. For membranes in the mini-format, the blocking and washing steps were 
done in a volume of 50 mL, whereas, the antibody incubations were done in 
25 mL. The Ampliflu Red incubation mixture in PBS has a total volume of 2 mL. 
PBST contains 0.1% TWEEN® 20.
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Ampliflu™ Red Western Blot Kit

 for fluorescent detection
sufficient for 50 applications

Sensitivity: Limit of detection is 1 ng/band, but may vary depending on the 
antibodies used.

fluorescence ........................................................................................................λex 571 nm, λem 585 nm

Components
Ampliflu	Red	(Sigma 90101)	5	vials
Dimethyl	sulfoxide	(Sial 41640)	3	ml
Phosphate	buffered	saline	(Sigma 79382)	5	tablets
Hydrogen peroxide 
Technical information sheet 

79454-1KT 1 kit

Ampliflu Red
10-Acetyl-3,7-dihydroxy pheno xazine C14H11NO4  FW 257.24

 BioChemika, for fluorescence, ≥98.0% (HPLC)
fluorescence ..................................................................................λex 571 nm, λem 585 nm in DMSO
store at 2–8 °C

90101-5MG-F 5 mg

Ampliflu™ Red “easy to use” Kit

For the easy preparation of Ampliflu Red peroxidase substrate working solutions. 
Includes	preweighed	vials	of	Ampliflu	Red	and	solvent	(DMSO).						

fluorescence ........................................................................................................λex 571 nm, λem 585 nm

Components
Ampliflu	Red	(Sigma 90101)	10	x	1	mg
Dimethyl	sulfoxide	(Sial 41640)	5	mL
Technical information sheet 

92001-1KT 1 kit

Related Products

Immobilon®-FL PVDF membrane

 Low fluor escent blotting membranes 
BioChemika, 0.45 μm
size ...............................................................................................................................................10 cm × 10 cm

05317-10EA 10 ea

TWEEN® 20
Poly oxy ethylene sorbitan mono l aurate; Poly ethylene glycol sorbitan mono l-
aurate	[9005-64-5]
mol wt ~1228

density ................................................................................................................................. 1.095 g/mL, 25 °C
n20/D ................................................................................................................................................................1.468

 for electrophoresis, suitable for solubilizing agent of membrane 
proteins and as a blocking reagent in immunoblotting
P5927-100ML 100 mL

P5927-500ML 500 mL

sigma-aldrich.com

To learn more, visit sigma.com/fluorescence

Detection Web Resource

Over 1,000 Products for Sensitive 
and Simple Detection
• Stains, Dyes, & Markers
• Fluorescent Micro- & Nanoparticles 
• Standards & Kits
• Chemiluminescent Compounds
• Scintillation Reagents
• Reagents for Luminescence
• Fluorescent Rotors

Find the Optimal Probe or Label!

Sortable wavelength index — search by 
excitation or emission wavelength

Method-to-product guide — find suitable  
products for a specific detection methodology

Browse unique labels — with enhanced 
sensitivity, large wavelength gaps, or long 
fluorescence lifetimes

http://www.sigma.com/order
http://www.sigma.com/techinfo
http://www.sigma.com/lifescience
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/79454
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/90101
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/92001
http://www.sigmaaldrich.com/catalog/search/ProductDetail/FLUKA/05317
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/P5927
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/P5927
http://www.sigma-aldrich.com
http://www.sigma.com/fluorescence
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Secondary Antibodies

You asked for it and we listened.

The ideal Anti-Rabbit Secondary Antibody for 
Western Blotting.

Sigma′s Mouse Anti-Rabbit IgG, Native, clone RabT-50 does not 
recognize denatured rabbit IgG. This feature is extremely useful 
in applications where the immuno pre ci pi ta ting and detecting 
antibodies are both produced in rabbit. In the example, this 
function is specifically demonstrated in the negative control 
lanes. Using Anti-Rabbit IgG, Native (Cat. No. R2655)	the	
negative control lanes are clear in Panel A. However in Panel B, if a 
traditional Anti-Rabbit secondary is applied, the heavy chain of the 
immunoprecipitating antibody interferes and masks the sample 
bands. This antibody is especially valuable when the protein of 
interest has a molecular weight around 50 kDa, which can be 
masked	by	the	denatured	(heavy	chain)	IgG.

43 —

55 —

72 —

34 —

26 —

A.
1 2 3 4 5 6

43 —

55 —

72 —

34 —

26 —

                                   
B.

1 2 3 4 5 6

Immunoprecipitation
Rabbit	Anti-eRF1	(Cat. No. E8156)	was	used	to	immunoprecipitate	eRF1	from	
HeLa cell lysate. 
(Lane	1)	whole	antiserum;	(Lane	2)	5	mg;	(Lane	3)	2.5	mg;	(Lane	4)	Negative	con-
trol	–	without	cell	lysate;	(Lane	5)	Negative	control—without	immunoprecipitating	
antibody;	(Lane	6)	Immunoblotting	positive	control—extract	of	HeLa	probed	with	
Rabbit	Anti-eRF1	(Cat. No. E8156).
Panel A. Detection secondary antibody Monoclonal Mouse Anti-Rabbit IgG, clone 
RabT-50	(Cat. No. R2655)	followed	by	Goat	Anti-Mouse	IgG,	Peroxidase	Conjugate	
(Cat. No. A2304).
Panel B. Detection secondary antibody Goat Anti-Rabbit IgG, Peroxidase 
Conjugate	(Cat. No. A0545).

Secondary Antibodies

Monoclonal Secondaries
Product Name Host Clone Form Application Cat. No.

Monoclonal Anti-Goat/Sheep IgG–Peroxidase mouse GT-34 purified immunoglobulin DB
ELISA	(d)
IHC	(p)
WB CL

A9452-1VL

Monoclonal Anti-Rabbit IgG, Native mouse RabT-50 purified immunoglobulin ELISA	(i)
ICC
WB

R2655-25UL
R2655-200UL

Monoclonal Anti-Rabbit IgG, Native−Peroxidase mouse RabT-50 purified immunoglobulin ELISA	(i)
ICC
WB

R3155-25UL
R3155-200UL

Monoclonal	Anti-Rabbit	IgG	(γ-chain	specific)–Peroxidase mouse RG-96 purified immunoglobulin DB
ELISA	(d)
IHC	(p)

A1949-1VL

Monoclonal Anti-Rabbit Immunoglobulins–Peroxidase mouse RG-16 purified immunoglobulin DB
ELISA	(d)
IHC	(p)
WB CL

A2074-1VL

Goat Secondary Antibodies and Conjugates
Product Name Host Clone Form Application Cat. No.

Anti-Goat	IgG	(whole	molecule)–Alkaline	Phosphatase rabbit – affinity isolated antibody ELISA	(d)
IHC	(p)
WB

A4187-.25ML
A4187-.5ML
A4187-1ML

Anti-Goat	IgG	(whole	molecule)–Peroxidase rabbit – affinity isolated antibody DB
ELISA	(d)
IHC	(p)
WB CL

A5420-1ML

http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/A9452
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/R2655
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Mouse Secondary Antibodies and Conjugates
Product Name Host Clone Form Application Cat. No.

Anti-Mouse	IgG	(γ-chain	specific) goat – affinity isolated antibody ODD M1397-1MG
M1397-5X1MG

Anti-Mouse	IgG	(Fc	specific) goat – affinity isolated antibody QPA M2650-1ML

Anti-Mouse	IgG	(Fc	specific) goat – affinity isolated antibody ELISA	(i) M4280-1ML

Anti-Mouse	IgG	(whole	molecule) goat – affinity isolated antibody ODD M8642-1MG
M8642-5X1MG
M8642-10MG

Anti-Mouse	IgG	(whole	molecule) goat – affinity isolated antibody ODD M8645-1MG
M8645-5X1MG

Anti-Mouse	IgG	(whole	molecule) rabbit – IgG fraction of antiserum QPA M7023-2ML

Anti-Mouse	IgG	(γ-chain	specific)−Alkaline	Phosphatase goat – affinity isolated antibody ELISA	(d)
IHC	(p)
WB

A3438-.25ML
A3438-.5ML
A3438-1ML

Anti-Mouse	IgG	(Fc	specific)–Alkaline	Phosphatase goat – affinity isolated antibody DB
ELISA	(d)
IHC	(p)
WB CL

A2429-.25ML
A2429-.5ML
A2429-1ML

Anti-Mouse	IgG	(whole	molecule)−Alkaline	Phosphatase goat – affinity isolated antibody ELISA	(d)
IHC	(p)
WB

A3562-.25ML
A3562-.5ML
A3562-1ML

Anti-Mouse	IgG	(whole	molecule)−Alkaline	Phosphatase goat – affinity isolated antibody ELISA	(d) A5153-1ML

Anti-Mouse	IgG	(whole	molecule)–FITC goat – affinity isolated antibody IF	(d) F0257-.5ML
F0257-1ML
F0257-2ML
F0257-5X2ML

Anti-Mouse	IgG	(whole	molecule)–FITC goat – affinity isolated antibody IF	(d) F2012-.5ML
F2012-1ML
F2012-2ML

Anti-Mouse	IgG	(whole	molecule)−FITC rabbit – IgG fraction of antiserum IF	(d)
IHC	(p)

F9137-.5ML
F9137-1ML
F9137-2ML

Anti-Mouse	IgG	(γ-chain	specific)−Peroxidase goat – affinity isolated antibody ELISA	(d) A3673-1ML

Anti-Mouse	IgG	(Fab	specific)–Peroxidase goat – affinity isolated antibody DB
ELISA	(d)
IHC	(p)
WB CL

A9917-1ML

Anti-Mouse	IgG	(Fab	specific)–Peroxidase goat – affinity isolated antibody DB
ELISA	(d)
IHC	(p)
WB CL

A2304-1ML

MTA2

A B

Annexin V

1 2

MW
35

25
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200

A B
MW

220 kDa

Immunoblotting (A)
HEK-293T cell extract was separated 
onSDS-PAGE, blotted with Monoclona 
Anti-MTA2	(Cat. No. M7569)	at	1	μg/mL 
and developed using Goat Anti-Mouse 
IgG-Peroxidase	(Cat. No. A2304)	and	a	
chemiluminescent substrate.
Immunocytochemistry (B)
HEK-293T cells transfected with MTA2 
expression vector were labeled with 
Monoclonal	Anti-MTA2	(20	μg/mL, 
Cat. No. M7569)	followed	by	Goat 
Anti-Mouse	IgG	(Fab	specific)-FITC 
(Cat. No. F5262).

Immunoblotting
HeLa cell extract was separated by SDS-PAGE 
and probed with or without Monoclonal 
Anti-Annexin	V,	Clone	AN5	(Cat. No. A8604) 
followed by Goat Anti-Mouse, Alkaline 
Phosphatase	conjugate	(Cat. No. A2179).

Immunofluorescence
Fluorescent micrographs of mitotic newt 
lung cells. Microtubules are stained with 
Monoclonal Anti-β-Tubulin and Goat 
Anti-Mouse IgG FITC conjugate 
(Cat. No. F0257).	Chromosomes	are 
counterstained with Hoechst 33342.  
The astral microtubules are green, the 
spindle is yellow and the chromosomes 
are blue. From C. Rieder, Wadsworth Center, 
Division of Molecular Medicine, 
Lab of Cell Regulation, Albany, NY.

Immunoblotting
Rat brain cortex whole cell extracts were 
separated on SDS-PAGE, blotted with Mono-
clonal	Anti-MAP2	(2A+2B)	(Cat. No. M1406)	
and developed using Goat Anti-Mouse IgG, 
Alkaline	Phosphatase	(Cat. No. A1293)	and	
NBT/BCIP	substrate.	(Lane	A)	Antibody 
dilution	1:500;	(Lane	B)	Negative	control	
(only	secondary	antibody).
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Secondary Antibodies

Product Name Host Clone Form Application Cat. No.

Anti-Mouse	IgG	(Fc	specific)–Peroxidase goat – affinity isolated antibody DB
ELISA	(d)
IHC	(p)
WB CL

A0168-1ML

Anti-Mouse	IgG	(Fc	specific)–Peroxidase goat – affinity isolated antibody DB
ELISA	(d)
IHC	(p)
WB CL

A2554-1ML

Anti-Mouse	IgG	(whole	molecule)–Peroxidase goat – affinity isolated antibody ELISA	(d) A4416-.5ML
A4416-1ML
A4416-5X1ML

Anti-Mouse	IgG	(whole	molecule)–Peroxidase goat – affinity isolated antibody ELISA	(d) A8924-.5ML

Anti-Mouse	IgG	(whole	molecule)–Peroxidase rabbit – IgG fraction of antiserum DB
ELISA	(d)
IHC	(p)
WB CL

A9044-2ML

Anti-Mouse	IgG	(whole	molecule)	F(ab′)2 fragment–R-Phyco-
erythrin

sheep – affinity isolated antibody IF	(i) P8547–.5ML

Application Abbreviation Table
Application Abbreviation

ANA-indirect immunofluorescence IF	(ANA)

Capture ELISA ELISA	(c)

Direct ELISA ELISA	(d)

Direct immunofluorescence IF	(d)

Dot blot DB

Dot immunobinding DIBA

Electron microscopy EM

Enzyme immunoassay EIA

Flow cytometry FACS

Immunoblotting WB

Immunoblotting	(chemiluminescent) WB CL

Immunocytochemistry ICC

Immunoelectrophoresis IEP

Immunohistochemistry IHC

Application Abbreviation

Immunohistochemistry	(formalin-fixed,	 
paraffin-embedded	sections)	

IHC	(p)

Immunohistochemistry	(frozen	sections) IHC	(f )

Immunoprecipitation IP

Indirect ELISA ELISA	(i)

Indirect immunofluorescence IF	(i)

Microarray ARR

Neutralization Neutral

Ouchterlony double diffusion ODD

Particle immunofluorescence PIFA

Quantitative precipitin assay QPA

Radioimmunoassay RIA

http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/A0168
http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/A2554
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Immunofluorescence
Primary neuronal culture of rat amygdala. 
Nuclei stained blue with DAPI 
(Cat. No. D9542),	neuron	cluster 
(lower	left)	ensheathed	by	gail 
processes stained red with Rabbit 
Anti-GFAP	(Cat. No. G9269)	and 
Goat Anti-Rabbit IgG-TRITC 
(Cat. No. T6778)	and	positive	neuronal	
fibers stained green with Rabbit 
Anti-Neurofilament	200	(Cat. No. N4142)	
and Goat Anti-Rabbit IgG-FITC 
(Cat. No. F9887).	From	R.	Gabr, 
West Virginia Univ., Dept of Pharmacology 
& Toxicology, Morgantown, WV.

Immunoblotting
Rat	brain	mitochondria	(Lane	1)	and	mouse	
brain	mitochondria	(Lane	2)	extracts	were	
separated on SDS-PAGE and blotted with 
0.25	μg/mL	Rabbit	Anti-Mitofusin	2 
(Cat. No. M6444).	The	antibody	was 
developed with Goat Anti-Rabbit IgG, 
Peroxidase	conjugate	(Cat. No. A0545) 
and a chemiluminescent substrate.

Immunofluorescence
Plasma Membrane Caveoli Staining: HUVEC 
cells were fixed with 4% paraformalde-
hyde/0.1% Triton® X-100 and stained with 
Anti-Caveolin-1	(Cat. No. C4490)	at	a	1:100	
dilution, followed by Goat Anti-Rabbit IgG 
FITC	(Cat. No. F9887)

Immunoblotting
Whole HeLa cell extracts treated with 
thymidine were separated on SDS-PAGE 
and blotted with Rabbit Anti-Survivin 
(Cat No. S8191).	The	antibody	was 
developed with Goat Anti-Rabbit IgG, 
Alkaline	Phosphatase	(Cat No. A9919) 
and SIGMA FAST™ BCIP/NBT substrate 
(Cat. No. B5655).	Inhibition	with	survivin	
peptide	(Lane	2).

Rabbit Secondary Antibodies and Conjugates
Product Name Host Clone Form Application Cat. No.

Anti-Rabbit	IgG	(whole	molecule) goat – affinity isolated antibody IEP R2004-1MG
R2004-5X1MG

Anti-Rabbit	IgG	(whole	molecule)–Alkaline	Phosphatase goat – affinity isolated antibody ELISA	(d)
IHC	(p)
WB

A3687-.25ML
A3687-.5ML
A3687-1ML

Anti-Rabbit	IgG	(whole	molecule)–Alkaline	Phosphatase goat – affinity isolated antibody ELISA	(d) A8025-.25ML
A8025-.5ML
A8025-1ML
A8025-5X1ML

Anti-Rabbit	IgG	(whole	molecule)–Alkaline	Phosphatase goat – affinity isolated antibody DB
ELISA	(d)
IHC	(p)
WB CL

A9919-.25ML
A9919-.5ML
A9919-1ML

Anti-Rabbit	IgG	(whole	molecule)–Alkaline	Phosphatase goat – affinity isolated antibody ELISA	(d)
IHC	(p)
WB

A3812-.25ML
A3812-.5ML
A3812-1ML

Anti-Rabbit	IgG	(whole	molecule),	F(ab′)2 fragment−Alkaline 
Phosphatase

goat – affinity isolated antibody ELISA	(d)
IHC	(p)
WB

A3937-.25ML
A3937-.5ML
A3937-1ML

Anti-Rabbit	IgG	(whole	molecule),	F(ab′)2 fragment–Cy3 sheep – affinity isolated antibody IHC	(p) C2306-1ML

Anti-Rabbit	IgG	(whole	molecule)–FITC goat – affinity isolated antibody IF	(i) F0382-.5ML
F0382-1ML
F0382-2ML

Anti-Rabbit	IgG	(whole	molecule)–FITC goat – affinity isolated antibody IF	(i)
IHC	(p)

F9887-.5ML
F9887-1ML
F9887-2ML

Anti-Rabbit	IgG	(whole	molecule)–Peroxidase goat – affinity isolated antibody ELISA	(d) A6154-.25ML
A6154-.5ML
A6154-1ML
A6154-5X1ML

Anti-Rabbit	IgG	(whole	molecule)–Peroxidase goat – affinity isolated antibody DB
ELISA	(d)
IHC	(p)
WB CL

A0545-1ML

Anti-Rabbit	IgG	(whole	molecule)–Peroxidase goat – affinity isolated antibody ELISA	(d) A4914-1ML

Anti-Rabbit	IgG	(whole	molecule)–Peroxidase goat – IgG fraction of antiserum ELISA	(d)
IHC	(p)
WB
WB CL

A9169-2ML

Anti-Rabbit	IgG	(whole	molecule)–TRITC goat – affinity isolated antibody IF	(d)
IHC	(p)

T6778-1ML
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Opti gel™ Precast gel s

Optigels™ offer a range of large format pre-cast polyacrylamide gels ideal for use as the second dimension in 2D gel electrophoresis. Optigels are supplied using low 
fluorescing glass to allow compatibility with both traditional and fluorescent labeling systems, and are available prepared with bind silane if required. Optigels are 
compatible with several large format electrophoresis units including GE Healthcare′s Ettan™ DALTtwelve, Ettan DALTsix and BioRad Protean® Plus. All gels are cast with 
Laemmli	(Tris-HCl)	chemistry	without	SDS,	providing	flexibility	of	application.	Developed	for	customers	who	require	ultimate	separation	performance	and	reproducibility,	
our automated casting process provides ultimate gel-to-gel and batch-to-batch reproducibility for a broad range of homogeneous and gradient gels.
shelf life 1 mo.
concentration................... ..................................................................................................................................................................................................................................................................................... in 0.375 M Tris-HCl, pH 8.8
gel L × W × thickness............... ..................................................................................................................................................................................................................................................... ...............256 mm × 200 mm × 1 mm
plate L × W × thickness........... ................................................................................................................................................................................................................................................. ...................276 mm × 211 mm × 3 mm
plate L × W × thickness........... ................................................................................................................................................................................................................................................. ...................276 mm × 217 mm × 3 mm
store at 2–8 °C

DIGE/IPG

Name Polyacrylamide (%) Bind Silane Features Cat. No.
optigel™ Precast gels 5–20 Yes	(short	plate) with no orientation markers A11645S0-6EA

12 No with no orientation markers A116200-6EA
8–16 No with no orientation markers A116210-6EA
5–20 Yes	(long	plate) with no orientation markers A11645L0-6EA
5–20 Yes	(long	plate) with 2 orientation markers A11645L2-6EA
15–20 Yes	(long	plate) with 3 orientation markers A11629L3-6EA
5–20 Yes	(short	plate) with 2 orientation markers A11645S2-6EA
5–20 No with no orientation markers A116450-6EA
5–20 Yes	(long	plate) with 3 orientation markers A11645L3-6EA
5–20 Yes	(short	plate) with 3 orientation markers A11645S3-6EA
10–20 No with no orientation markers A116220-6EA
10–15 No with no orientation markers A116230-6EA

sigma-aldrich.com

Gradients
Sigma optigels are available in the following gradients with or without bind 
silane and optional orientation markers:

Homogeneous 12%
Gradient 8-16% 10-20% 10-15% 15-20% 5-20%

Gradient gels provide enhanced resolution in second dimension separation.

Optigels is a trademark of  Nextgen Sciences, Inc. Cy is a trademark of GE Healthcare.

Precast optigels™
Sigma Life Sciences  is proud to be the exclusive provider of precast optigels. 
Optigels are developed for customers who require ultimate separation 
performance and reproducibility using our automated casting process. 

Features and Benefits
• Low fluorescent glass
• Homogeneous and gradient gels available
• Excellent gel-to-gel and batch-to-batch reproducibility

To view the entire product offering and  
to place your order, visit sigma.com/optigel

Figure 1. E. coli Protein Sample

Figure 2. optigel

The two images above show the same E. coli protein 
sample, labeled with Cy™5 2D DIGE dye separated on a 
24 cm pH 5-8 IPG strip. The left image shows the resolution 
of the same proteins on a 11-15% Gradient, the right 
image shows the resolution in the second dimension on 
a 13% isocratic gel. The areas highlighted in red show the 
enhanced spot separation achieved with the gradient gel.
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Corning® Spin-X® UF Concentrators

Left to Right: CLS431477, CLS431482, CLS431487

Corning Spin-X UF centrifugal concentrators offer a simple, one 
step procedure for concentrating or desalting proteins and other 
biomolecules with 90% or better recovery. The patented vertical 
membrane design and thin channel filtration minimizes membrane 
fouling and provides fast, high speed concentrating, even with 
particle laden solutions. Integrated dead stop design eliminates risk 
of spinning to dryness; no respinning necessary.

Labware
Key Spin-X UF Concentrator applications:

•	 	Concentration,	desalting	of	proteins,	enzymes,	monoclonal	
antibodies, immunoglobulins

•	 Removal	of	labeled	amino	acids	and	nucleotides

•	 Deproteinization	of	samples

•	 HPLC	sample	preparation

•	 	Recovery	of	biomolecules	from	cell	culture 
supernatants, lysates

•	 Concentrating	virus	from	cell	culture	medium

Choice of three sizes for greater flexibility:

•	 Spin-X	UF	500	for	samples	up	to	500	μL

•	 Spin-X	UF	6	for	samples	up	to	6	mL

•	 	Spin-X	UF	20	for	samples	up	to	20	mL,	14	mL	if	using	fixed	
angle rotors

Low	binding	polyethersulfone	(PES)	membranes	are	available	
with	five	molecular	weight	cut-offs	(MWCO):	5,000,	10,000,	30,000,	
50,000 and 100,000 to meet all of your concentrating needs. 
Choose an MWCO 1/2 to 1/3 smaller than the protein to be 
concentrated. The MWCO and graduations are printed right on the 
side of the concentrator tube for easy identification. Spin-X UF 
6 and 20 concentrators can be used with either swinging bucket or 
fixed angle rotors. Spin-X UF 500 concentrators require fixed 
angle rotors. 

Visit sigma-aldrich.com/spinx for more Spin-X UF product and 
technical information.

Corning® Spin-X® UF Concentrators

non-sterile

Name Description Cat. No.

Note: Spin-X	UF	500	concentrators	require	fixed	angle	rotors	(minimum	rotor	angle	is	40º)

Corning® Spin-X® UF Concentrators Spin-X UF 500 for samples up to 500uL; 5K MWCO CLS431477-25EA

Spin-X UF 500 for samples up to 500uL; 10K MWCO CLS431478-25EA

Spin-X UF 500 for samples up to 500uL; 30K MWCO CLS431479-25EA

Spin-X UF 500 for samples up to 500uL; 50K MWCO CLS431480-25EA

Spin-X UF 500 for samples up to 500uL; 100K MWCO CLS431481-25EA

Corning®Spin-X®UF Concentrators Spin-X UF 6 for samples up to 6mL; 5K MWCO CLS431482-25EA

Spin-X UF 6 for samples up to 6mL; 10K MWCO CLS431483-25EA

Spin-X UF 6 for samples up to 6mL; 30K MWCO CLS431484-25EA

Spin-X UF 6 for samples up to 6mL; 50K MWCO CLS431485-25EA

Spin-X UF 6 for samples up to 6mL; 100K MWCO CLS431486-25EA

Note: sample volume of 14mL if using fixed angle rotors

Corning®Spin-X®UF Concentrators Spin-X UF 20 for samples up to 20mL; 5K MWCO CLS431487-12EA

Spin-X UF 20 for samples up to 20mL; 10K MWCO CLS431488-12EA

Spin-X UF 20 for samples up to 20mL; 30K MWCO CLS431489-12EA

Spin-X UF 20 for samples up to 20mL; 50K MWCO CLS431490-12EA

Spin-X UF 20 for samples up to 20mL; 100K MWCO CLS431491-12EA

http://www.sigma.com/order
http://www.sigma.com/techinfo
http://www.sigma.com/lifescience
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MTS Derivatives
Using	MTS	(methanethiosulfonate)	derivatives	is	a	powerful	
strategy to covalently label biomolecules. The MTS group rapidly 
reacts with thiol groups of proteins, while maleimides, iodoacetates 
or NHS-ester derivates usually have slower attachment rates, 
requiring longer reaction times and larger quantities of reagents 
to drive the reactions to completion. MTS complexes with several 
conjugates commonly used life science are now available.

Dansyl amido ethyl meth ane thio sulfo nate

2-(5-Dimethyl	amino1-naph	thyl	sulfo	n	amido)ethyl	
meth ane thio sulfo nate; MTS-Dansyl
C15H20N2O4S3  FW 388.53 S

NH
SS

O

O
H3C

OO

N
CH3H3C

 ≥ 75.0% (coupling rate)
shelf	life	(limited	shelf	life,	expiry	date	on	the	label)
fluorescence .........................................................................................................................λem 510-530 nm
store at –20° C

40754-1MG 1 mg

2-[(N-Dansyl-biocytin)amido]ethyl-meth ane thio sulfo nate

MTS-DB
C31H46N6O7S4  FW 742.99

S

NHHN

O

O

HH
H
N

NH

O

S
O

O N
H

S S
O

O
CH3

N
H3C

H3C

 ≥95% (coupling rate)
shelf	life	(limited	shelf	life,	expiry	date	on	the	label)

fluorescence. ................................................................................................................λem 560 nm±15 nm
store at –20° C

89915-1MG 1 mg

N-(Meth ane thio sul fonyl ethyl carbox amido ethyl)-5-naph thyl 
amine-1-sulfonic acid sodium salt
[359436-83-2]		C16H19N2NaO6S3  FW 454.52
shelf	life	(limited	shelf	life,	expiry	date	on	the	label)
max. absorption 335 nm
fluorescence .................................................................................................................λem 500 nm±15 nm
store at –20° C

89859-1MG 1 mg

MTSEA Bio tin
2-((Bio	tin	oyl)amino)ethyl	meth	ane	-
thio sulfo nate; N-Bio tin yl amino ethyl
meth ane thio sulfo nate
[162758-04-5]  C13H23N3O4S3  FW 381.53 S

NHHN

O

O

HH
H
N

S S
O

O
CH3

Thiol-reactive reagent for labeling proteins at cysteine residues to study structure 
and function.
 solubility: soluble, in DMSO
shelf	life	(limited	shelf	life,	expiry	date	on	the	label)
store at –20° C

44521-1MG 1 mg

New Product Corner
MTSEA Bio tin-X

S

NHHN

O

O

HH
H
N

O

N
H

S S
O

O
CH3

2-((6-((Bio	tin	oyl)amino)hexa	noyl)amino)ethyl	meth	ane	thio	sulfo	nate; MTSEA-
Bio tin cap
 C19H34N4O5S3  FW 494.69
Thiol-reactive reagent for labeling proteins at cysteine residues to study structure 
and function.

 solubility: soluble, in DMSO
shelf	life	(limited	shelf	life,	expiry	date	on	the	label)
store at –20° C

91257-1MG 1 mg

MTS-4-Fluor escein

2-[(5-Fluor	esceinyl)amino	carbo	nyl]-
ethyl methan thio sulfo nate
[887355-30-8]  C24H19NO8S2  FW 513.54 O

O

O

OHHO

H
NS

O

S
O

O
H3C

 ≥90% (TLC)
corresponds for coupling to thiols
fluorescence ..........................................λex 492 nm, λem 516 nm in 0.1 M phosphate pH 7.0
store at –20° C

68348-1MG 1 mg

Sulfo rhod amine meth ane thio sulfo nate

MTS-rhod amine
[386229-71-6]  C30H37N3O8S4  FW 695.89

O N+

CH3

CH3N

H3C

H3C

S O

HN

O

S S
O

O
CH3

S
O

O-

O

 ≥95% (coupling rate)
shelf	life	(limited	shelf	life,	expiry	date	on	the	label)
fluorescence .................................................................................................................λem 586 nm±15 nm
store at –20° C

91256-1MG 1 mg

Dyes
Bimane azide

3-Azido methyl-2,5,6-tri methyl-1H,7H-
pyrazolo[1,2-a]pyra	zole-1,7-dione; Azido bimane 

C10H11N5O2  FW 233.23
N
N

O O

H3C

H3C

CH3

N3

 ≥98.0% (HPCE)
fluorescence ..........................................λex 386 nm, λem 480 nm in 0.1 M phosphate pH 7.0
store at –20° C

94232-5MG 5 mg

http://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/40754
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Bimane iodo acet amide
2-Iodo-N-(2,6,7-tri	methyl-3,5-dioxo-3H,5H-
pyrazolo[1,2-a]pyrazol-1-yl	methyl)acet	amide; 
(Iodo	acet	amido)bimane
C12H14IN3O3  FW 375.16

N
N

O O

H3C

H3C

CH3

N
H

O
I

 ≥98.0% (HPCE)
suitable for coupling to amines
fluorescence ...........................................λex 386 nm, λem 480 nm in 0.1 M phosphate pH 7.0
store at –20° C

94148-5MG 5 mg

Dy-549 NHS ester
C37H42N3Na3O16S4  FW 981.97

 for fluorescence
corresponds for coupling to amines
fluorescence ..........................................λex 554 nm, λem 568 nm in 0.1 M phosphate pH 7.0
store at 2–8 °C

56847-1MG 1 mg

Dy-554 NHS ester
C35H37ClN4O8  FW 677.14

 for fluorescence
suitable for coupling to amines
fluorescence ..........................................λex 554 nm, λem 579 nm in 0.1 M phosphate pH 7.0
store at 2–8 °C

67858-1MG 1 mg

Dy-556 NHS ester
C40H45N4NaO11S  FW 812.86

 for fluorescence 
corresponds for coupling to amines
fluorescence .........................................λex 556 nm, λem 584 nm in 0.1 M phosphate pH 7.0
store at 2–8 °C

69666-1MG 1 mg

Dy-560 NHS ester

[178623-13-7]  C37H44N4O10S2  FW 768.90

O NN CH3

CH3

H3C

H3C

S
O

O

O

S
HN

O O

O

O

N

O

O

 for fluorescence
corresponds for coupling to amines
fluorescence ..........................................λex 568 nm, λem 588 nm in 0.1 M phosphate pH 7.0
store at 2–8 °C

73494-1MG 1 mg

Dy-648 NHS ester
C37H41N3Na2O13S3  FW 877.91

 for fluorescence
corresponds for coupling to amines

fluorescence ..........................................λex 648 nm, λem 667 nm in 0.1 M phosphate pH 7.0
store at 2–8 °C

75725-1MG 1 mg

Dy-677 NHS ester
C47H49N3Na2O14S3  FW 1022.08

O+N

CH3

H3C
H3C

Na+

N

S
O

O
O

S
O

O
O

Na+

O
H3C

O

N

O

O

S
O

O
O

 for fluorescence
corresponds for coupling to amines

fluorescence ..........................................λex 666 nm, λem 700 nm in 0.1 M phosphate pH 7.0
store at 2–8 °C

50214-1MG 1 mg

Hydroxy phenyl fluor escein solution
Hydroxy	phenyl	fluor	escein;	HPF;	2-[6-(4′-hydroxy)phen	oxy-3H-xanthen-3-
on-9-yl]benzoic	acid
C26H16O6  FW 424.40
Fluorescent	reagent	for	the	detection	of	highly	reactive	oxygen	species	(hROS).	
Fluorescence intensity increases after the immediate reaction with hROS such 
as hydroxyl radical and peroxynitrite. Since HPF does not react with nitric oxide, 
superoxide and hydrogen peroxide, it can differentially detect peroxynitrite. HPF is 
resistant to light-induced autoxidation.

fluorescence ........................................................................................................λex 490 nm, λem 515 nm
concentration ...........................................................................................................................5 mM in DMF
store at 2–8 °C

H4290-1MG 1 mg

InP/ZnS nanoparticles
full	width	at	half	maximum	≤100	nm

 core-shell type, green emitting, ~1 mg/mL
fluorescence .................................................................................................................λem 530 nm±10 nm

56612-1ML 1 mL

 core-shell type, yellow emitting, 1 mg/mL
fluorescence .................................................................................................................λem 565 nm±10 nm

73038-1ML 1 mL

Tracy 690 (activated)
corresponds for coupling to amines

fluorescence ..........................................λex 688 nm, λem 715 nm in 0.1 M phosphate pH 7.0
store at 2–8 °C

68668-1MG 1 mg

Tracy 690 (free acid)

 ≥ 98.0% (HPCE)
fluorescence ..........................................λex 702 nm, λem 722 nm in 0.1 M phosphate pH 7.0
store at 2–8 °C

50402-1MG 1 mg

Fluorescent Conjugates
Lectin from Artocarpus integrifolia-Atto 594 conjugate

fluorescence ........................................................................................ λex 601 nm, λem 627 nm in PBS
store at –20 °C

76158-1MG 1 mg

Lectin from Phytolacca americana-Atto 550 conjugate

free of unconjugated dye

fluorescence ........................................................................................ λex 554 nm, λem 576 nm in PBS

94816-1MG 1 mg
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Lectin from Ulex europaeus-Atto 550 conjugate

Ulex europaeus agglutinin-Atto 550 conjugate Currently available only in 
Europe.

fluorescence ........................................................................................ λex 554 nm, λem 576 nm in PBS

94165-0.5MG 500	μg

NeutrAvidin®-Fluorescein conjugate

 Neutrally charged avidin
free of unconjugated dye

fluorescence ........................................................... λex 492 nm, λem 517 nm in 0.1 M Tris pH 8.0

94983-1MG 1 mg

Additional New Products
Kaempferol 3-β-D-gluco pyrano side

Kaempferol 3-gluco side; 3-Gluco sylkaempferol; 
3-(β-D-Gluco	pyran	osyl	oxy)-5,7-dihydroxy-2-
(4-methoxy	phenyl)-4H-1-benzo pyran-4-one 

[480-10-4]  C21H20O11  FW 448.38

O

OH

OH

OH

HO

O

OOH

HO

OH

O

 ≥97.0% (HPLC)
store at 2–8 °C

79851-25MG 25 mg

NeutrAvidin®

 Neutrally charged avidin
1	U	corresponds	to	the	amount	of	protein	which	bind	1	μg	(+)-biotin	at	pH	7.5
may contain non-deglycosylated protein
store at –20 °C

40945-1MG 1 mg

Spectral Fluorescence Standard Kit (certified by BAM)

Certi fied standard for the determination of fluor escence wavelengths; 
Emission	Wavelength	Standard	Kit	(certi	fied,	BAM); Determination of fluor-
escence wavelengths, certi fied standard Suitable for the spectral range of 
300-760 nm

This improved version of the Spectral Fluorescence Standards Kit provides a 
simple, flexible, and traceable calibration tool for the determination and control of 
the relative spectral responsivity of fluorescence instruments. The kit is optimized 
for spectrofluorometers and can be employed for a broad variety of measurement 
geometries. With proper consideration of the underlying measurement principle, 
it can be adapted to the calibration of other types of fluorescence instruments.

Components
Fluorescence Spectral Standard A 
Fluorescence Spectral Standard B 
Fluorescence Spectral Standard C 
Fluorescence Spectral Standard D 
Fluorescence Spectral Standard E 
Ethanol Spectral 
BAM-Certificate 
CD 
store at 2–8 °C

69336 Inquire

Glow Writer™ autoradio graphy pen

Glow Writer is a phosphorescent marking pen for annotating or marking 
chemiluminescent and isotope-labeled substrates for X-ray film autography. 
The unique marker delivers a phosphor-containing marking ink through a fine 
point porous nib. Before exposure to X-ray film, the phosphorescent writing is 
excited by bright room light. A phosphor ink having an optimum concentration 
of	phosphor	and	a	relatively	short	afterglow	half-life	(approx.	2–3	minutes)	has	
been selected so that upon exposure to X-ray film, autographic exposures of 
almost any duration will be easily readable on the film. The fine point nib is easily 
replaceable if it dries out.

 phosphorescent marking pen
Z738603-1EA 1 ea
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Chile
Tel: (+56) 2 495 7395 
Fax: (+56) 2 495 7396 

China
Free Tel: 800 819 3336 
Tel: (+86) 21 6141 5566 
Fax: (+86) 21 6141 5567

Czech Republic
Tel: (+420) 246 003 200 
Fax: (+420) 246 003 291

Denmark
Tel: (+45) 43 56 59 00 
Fax: (+45) 43 56 59 05

Finland
Tel: (+358) 9 350 9250 
Fax: (+358) 9 350 92555

France
Free Tel: 0800 211 408 
Free Fax: 0800 031 052 
Tel: (+33) 474 82 28 88 
Fax: (+33) 474 95 68 08

Germany
Free Tel: 0800 51 55 000 
Free Fax: 0800 64 90 000 
Tel: (+49) 89 6513 0 
Fax: (+49) 89 6513 1160

Hungary
Ingyenes telefonszám: 06 80 355 355 
Ingyenes fax szám: 06 80 344 344 
Tel: (+36) 1 235 9063 
Fax: (+36) 1 269 6470

India
Telephone 
Bangalore: (+91) 80 6621 9400 
New Delhi: (+91) 11 4358 8000 
Mumbai: (+91) 22 4087 2364 
Hyderabad: (+91) 40 4015 5488 
Kolkata: (+91)  33 4013 8000

Fax 
Bangalore: (+91) 80 6621 9550 
New Delhi: (+91) 11 4358 8001 
Mumbai: (+91) 22 2579 7589 
Hyderabad: (+91) 40 4015 5466 
Kolkata: (+91) 33 4013 8016

Ireland
Free Tel: 1800 200 888 
Free Fax: 1800 600 222 
Tel: (+353) 402 20370 
Fax: (+ 353) 402 20375

Israel
Free Tel: 1 800 70 2222 
Tel: (+972) 8 948 4100 
Fax: (+972) 8 948 4200

Italy 
Free Tel: 800 827 018 
Tel: (+39) 02 3341 7310 
Fax: (+39) 02 3801 0737

Japan
Tel: (+81) 3 5796 7300 
Fax: (+81) 3 5796 7315

Korea
Free Tel: (+82) 80 023 7111 
Free Fax: (+82) 80 023 8111 
Tel: (+82) 31 329 9000 
Fax: (+82) 31 329 9090

Malaysia
Tel: (+60) 3 5635 3321 
Fax: (+60) 3 5635 4116

Mexico
Free Tel: 01 800 007 5300 
Free Fax: 01 800 712 9920 
Tel: (+52) 722 276 1600 
Fax: (+52) 722 276 1601

The Netherlands
Free Tel: 0800 022 9088 
Free Fax: 0800 022 9089 
Tel: (+31) 78 620 5411 
Fax: (+31) 78 620 5421

New Zealand
Free Tel: 0800 936 666 
Free Fax: 0800 937 777 
Tel: (+61) 2 9841 0555 
Fax: (+61) 2 9841 0500

Norway
Tel: (+47) 23 17 60 00 
Fax: (+47) 23 17 60 10

Poland
Tel: (+48) 61 829 01 00 
Fax: (+48) 61 829 01 20

Portugal
Free Tel: 800 202 180 
Free Fax: 800 202 178 
Tel: (+351) 21 924 2555 
Fax: (+351) 21 924 2610

Russia
Tel: (+7) 495 621 5828 
Fax: (+7) 495 621 6037

Singapore
Tel: (+65) 6779 1200 
Fax: (+65) 6779 1822

Slovakia
Tel: (+421) 255 571 562 
Fax: (+421) 255 571 564 

South Africa
Free Tel: 0800 1100 75 
Free Fax: 0800 1100 79 
Tel: (+27) 11 979 1188 
Fax: (+27) 11 979 1119

Spain
Free Tel: 900 101 376 
Free Fax: 900 102 028 
Tel: (+34) 91 661 99 77 
Fax: (+34) 91 661 96 42

Sweden
Tel: (+46) 8 742 4200 
Fax: (+46) 8 742 4243

Switzerland
Free Tel: 0800 80 00 80 
Free Fax: 0800 80 00 81 
Tel: (+41) 81 755 2828 
Fax: (+41) 81 755 2815

United Kingdom
Free Tel: 0800 717 181 
Free Fax: 0800 378 785 
Tel: (+44) 1747 833 000 
Fax: (+44) 1747 833 313

United States
Toll-Free: 800 325 3010 
Toll-Free Fax: 800 325 5052 
Tel: (+1) 314 771 5765 
Fax: (+1) 314 771 5757

Vietnam
Tel: (+84) 3516 2810 
Fax: (+84) 6258 4238

Internet 
sigma-aldrich.com

http://www.sigma-aldrich.com
http://www.sigma-aldrich.com/techservice
http://www.sigmaaldrich.com/safety-center.html
http://www.sigma-aldrich.com
http://www.sigma-aldrich.com

