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Number Description 
26628 Spectra Multicolor Low Range Protein Ladder, 250µL 
 
 Storage Buffer: 62.5mM Tris•H3PO4 (pH 7.5 at 25°C), 1mM EDTA, 2% (w/v) SDS, 10mM DTT, 

1mM NaN3 and 33% (v/v) glycerol. 
 
 Storage: Upon receipt store at -20°C. 
 
Introduction 
The Thermo Scientific Spectra Multicolor Low Range Protein Ladder is a prestained mixture of six recombinant proteins 
ranging from 1.7kDa to 40kDa. Three different chromophores are bound to the proteins, producing a brightly colored ladder 
specifically designed for small protein analysis (see website for product images). The protein ladder is conveniently packaged 
and ready to use with no heating, diluting or additional reducing agent necessary.  

 
Important Product Information  
• Do not boil the protein ladder. 

• The molecular weights of the proteins have a lot-to-lot variation of ~5%.  

• To obtain well-resolved bands of low-molecular weight proteins: Resolve proteins using gels with high concentrations of 
acrylamide/bisacrylamide (>14%) and crosslinking (5%); use stacking and resolving gels with pH 8.45; and add ethylene 
glycol to the resolving gel (see the Procedure for Using the Protein Ladder in Polyacrylamide Gel Electrophoresis for 
Small Proteins Section).  

• Before coomassie or silver staining the gel, fix proteins with 5% glutaraldehyde. 

• The mobility of prestained proteins may vary in different SDS-PAGE buffer systems; however, they are suitable for 
approximate molecular weight determination when calibrated against unstained standards in the same system. 

 
Procedure for Using the Protein Ladder in Polyacrylamide Gel Electrophoresis 
1. Thaw the ladder at room temperature. Do not boil the protein ladder. 
2. Mix the solution gently and thoroughly to ensure it is homogeneous. 
3. Load an appropriate volume of the ladder on the gel.  

• Mini-gel: 5µL per well (0.75-1.0mm thick) or 10µL per well (1.5mm thick) 

• Midi gel: 10µL per well (0.75-1.0mm thick) or 20µL per well (1.5mm thick) 
4. Return the unused protein ladder to -20°C for up to one year or 4°C for up to two months. 
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Procedure for Using the Protein Ladder in Polyacrylamide Gel Electrophoresis                 
of Small Proteins 
Note: To improve resolution of small peptides (1-20kDa), use the following electrophoresis conditions. 

A. Materials Required 
• Ethylene glycol 

• Acrylamide stock solution, 40% 

• Bisacrylamide stock solution, 40%  

• 3M Tris-HCl buffer containing 0.4% SDS, pH 8.45 

• 40% ammonium persulfate (APS) 

• Tetramethylethylenediamine (TEMED) 

• 1X Tris-tricine-SDS Buffer (10X) (Buffer diluted to 1X concentration before use) 
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B. Gel Preparation Example 

Note: The protocol below provides reagent amounts sufficient for two 0.75mm mini-gels (Table 1). 
 

Table 1. Reagent amounts for gel electrophoresis of small proteins. 

Component 
Stacking gel 

(T=5%, C=3.3%) 
Resolving gel 

(T=18%, C=5%) 

Ethylene glycol – 2.4mL 
3M Tris-HCl buffer, pH 8.45 1mL 2mL 
Acrylamide/Bisacrylamide (40%) 0.5mL (29:1) 3.6mL (19:1) 
Ultrapure water 2.5mL – 
40% APS 4µL 8µL 
TEMED (100%) 16µL 12µL 
Final volume ~4mL ~8mL 
Note: To prepare homemade acrylamide/bisacrylamide solutions, use the 
provided formulas: 

%𝑇𝑇 = 𝐴𝐴𝐴𝐴(𝑔𝑔)+𝐵𝐵𝐵𝐵𝐵𝐵(𝑔𝑔)
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑜𝑜𝑜𝑜 𝑚𝑚𝑜𝑜𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑜𝑜𝑠𝑠 (𝑔𝑔)

× 100          %𝐶𝐶 = 𝐵𝐵𝐵𝐵𝐵𝐵(𝑔𝑔)
𝐴𝐴𝐴𝐴(𝑔𝑔)+𝐵𝐵𝐵𝐵𝐵𝐵(𝑔𝑔)

× 100 

AA= acrylamide                                                                                                 
BIS= bisacrylamide                                                                                                 
%T= acrylamide/bisacrylamide concentration                                                                                                                      
%C= crosslinking                                                                                                                        

C. Procedure 
1. Pipette 3.3mL of resolving gel between the glass plates. Carefully apply 1.1mL of the stacking gel solution. Avoid 

forming bubbles. 
Note: The different gel solution densities will cause a layer to form between the solutions.  

2. Insert the combs. Ensure the gels are free of air bubbles. Allow the gels to polymerize for 1 hour at room temperature. 
Note: For best results, maintain the gel at 4°C overnight in a plastic bag with electrophoresis running buffer to avoid 
drying. Do not remove the combs. 

3. Carefully remove the combs. Place the gel in the electrophoresis tank and fill the top and bottom reservoirs with new           
1X Tris-tricine-SDS buffer, ensuring that the gel wells are covered with buffer. 

4. Load the samples. 
5. Set 200V on the power supply and run the electrophoresis for ~2 hours or until the dye front reaches the bottom of the 

gel. 
6. Disassemble the gel sandwich and proceed with gel staining or Western blot procedures. 

 
D. Gel Staining 
Note: Protein fixation with glutaraldehyde is required before staining the gel with coomassie brilliant blue dye (e.g., Thermo 
Scientific PageBlue Protein Staining Solution, Product No. 24620) or silver dye (e.g., Thermo Scientific Pierce Silver Stain 
Kit, Product No. 24612).  
Note: Many protein fixation compounds (e.g., acetic acid, isopropanol, ethanol, TCA) are not suitable; proteins will wash 
away during the staining procedure. 
1. Add 100mL of ultrapure water to the gel and wash for 1 minute with gentle agitation. Discard the wash. 
2. Add 50mL of new 5% glutaraldehyde solution to completely cover gel. Fix with gentle agitation for 30 minutes. Discard 
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the solution. 
3. Add 100mL of ultrapure water to the gel and wash for 5 minutes with gentle agitation. Discard the wash and repeat 

twice. 
Note: Proceed to the staining step in the PageBlue Protein Staining Solution protocol or to the sensitizing step in the 
Pierce™ Silver Stain Kit protocol. 

 
Related Products 
Please see the catalog or website for a complete listing of protein gels and Western blotting products.  

26614  PageRuler™ Unstained Protien Ladder, 2 × 250µL 
26616  PageRuler Prestained Protein Ladder, 2 × 250µL 
26619  PageRuler Plus Prestained Protein Ladder, 2 × 250µL 
26630  PageRuler Broad Range Unstained Protein Ladder, 2 × 250µL 
26632  PageRuler Low Range Unstained Protein Ladder, 2 × 250µL 
26634 Spectra Multicolor Broad Range Protein Ladder, 2 × 250µL 
26625  Spectra Multicolor High Range Protein Ladder, 2 × 250µL 
26628  Spectra Multicolor Low Range Protein Ladder, 250µL 
LC5615 iBright™ Prestained Protein Ladder 
EC6625BOX  Novex™ 10-20% Tricine Protein Gels, 12-well (see thermofisher.com/proteingels for a complete 

listing) 
XP10200BOX Novex 10-20% Tris-Glycine Mini Gels, 10-well (see thermofisher.com/proteingels for a complete 

listing) 
LC1675 Novex Tricine SDS Running Buffer (10X) 
24615  Imperial™ Protein Stain, 1L 
LC6060 SimplyBlue™ SafeStain 
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Towbin, H., et al. (1979). Electrophoretic transfer of proteins from polyacrylamide gels to nitrocellulose sheets: procedure and some applications. Proc Natl 

Acad Sci USA 76:4350-4.  
 
For research use only. Not for use in diagnostic procedures.  
 
This product (“Product”) is warranted to operate or perform substantially in conformance with published Product specifications in effect at the time of sale, 
as set forth in the Product documentation, specifications and/or accompanying package inserts (“Documentation”) and to be free from defects in material and 
workmanship. Unless otherwise expressly authorized in writing, Products are supplied for research use only. No claim of suitability for use in applications 
regulated by FDA is made. The warranty provided herein is valid only when used by properly trained individuals. Unless otherwise stated in the 
Documentation, this warranty is limited to one year from date of shipment when the Product is subjected to normal, proper and intended usage. This 
warranty does not extend to anyone other than the original purchaser of the Product (“Buyer”). 
No other warranties, express or implied, are granted, including without limitation, implied warranties of merchantability, fitness for any particular 
purpose, or non infringement. Buyer’s exclusive remedy for non-conforming Products during the warranty period is limited to replacement of or 
refund for the non-conforming Product(s).  
There is no obligation to replace Products as the result of (i) accident, disaster or event of force majeure, (ii) misuse, fault or negligence of or by Buyer, (iii) 
use of the Products in a manner for which they were not designed, or (iv) improper storage and handling of the Products. 
 
Current product instructions are available at thermofisher.com. For a faxed copy, call 800-874-3723 or contact your local distributor. 
© 2024 Thermo Fisher Scientific Inc. All rights reserved. Unless otherwise indicated, all trademarks are property of Thermo Fisher Scientific Inc. and its 
subsidiaries. Printed in the USA. 
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