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Number Description 
78115  Inclusion Body Solubilization Reagent, 100mL                                   
 Storage: Upon receipt store at room temperature. 

 
Introduction 
The Thermo Scientific Inclusion Body Solubilization Reagent recovers insoluble proteins expressed in inclusion bodies. 
Typically, 70-80% of proteins produced by recombinant techniques in E. coli form inclusion bodies (i.e., protein aggregates). 
A proprietary denaturant in this reagent is the most effective means for solubilizing aggregated proteins. Additional 
components, such as reducing and chelating agents, are compatible. This useful method is an essential before proceeding with 
protein refolding. 

Inclusion bodies typically form when proteins are overexpressed, allowing high levels of expression. Inclusion bodies are 
easily separated from a large proportion of bacterial cytoplasmic proteins by centrifugation using Thermo Scientific B-PER 

Bacterial Protein Extraction Reagent.1  

 
Important Product Information 
• Protein refolding: After solubilization, the protein will be denatured. Therefore, protein refolding is necessary for 

activity. Several published methods for protein refolding are available.2-4 An example refolding protocol is included in 
these instructions. For best results, empirically determine the optimal refolding protocol for each specific protein.  

• Compatibility: The denaturant included in the Inclusion Body Solubilization Reagent precipitates in SDS-PAGE sample 
buffer. The denaturant can be removed by dialysis before performing SDS-PAGE analysis. The Inclusion Body 
Solubilization Reagent is, however, compatible with Thermo Scientific Coomassie Plus (Bradford) Protein Assay Kit 
(Product No. 23236).  

 
Procedure for Protein Solubilization 
1. Purify inclusion bodies using B-PER™ Bacterial Protein Extraction Reagent (Product No. 78248) or by other methods. 

If desired, analyze purity by SDS-PAGE before solubilization. Inclusion body purity does not affect solubilization 
efficiency; however, if subsequent refolding procedure is desired, > 90% purity is optimal.  

2. Estimate the amount of inclusion body prep by subtracting the weight of the centrifuge tube from the total weight. Use 
8mL of the Inclusion Body Solubilization Reagent per gram of wet inclusion body pellet. Use more reagent as needed. 

3. Suspend the pellet in an appropriate amount of Inclusion body Solubilization Reagent by either vigorous vortex mixing 
or by pipetting until the suspension is homogenous. Shake the suspension for 30 minutes.  

4. Remove the cell debris by centrifugation at 27,000 × g (15,000 rpm for Beckman JA20 rotor) for 15 minutes.  

5. Collect the supernatant, which contains the solubilized protein. If a protein assay is desired, use the Coomassie Plus™ 
(Bradford) Protein Assay Kit (Product No. 23236). For SDS-PAGE analysis, remove the denaturant by dialysis. 
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Protein Refolding Using Dialysis Method 
A. Additional Materials required 
• B-PER Bacterial Protein Extraction Reagent (for inclusion body purification) 
• Dithiothreitol (DTT, Product No. 20290) 
• Urea 
• Thermo Scientific Slide-A-Lyzer Dialysis Cassette: Dialysis (Product. No. 66810) 

 
B. Protocol 
1. Purify inclusion bodies using B-PER Bacterial Protein Extraction Reagent and solubilize inclusion body protein using 

Inclusion Body Solubilization Reagent. If disulfide bonds are involved in refolding, add DTT to 5mM (final) to the 
reagent during solubilization.  

2. Prepare 1L of 6M urea in a 3.5L beaker. 

3. Use an 18-gauge needle and a 10mL syringe to transfer 8mL of the Inclusion Body Protein Solution to a 3-12mL 
Slide-A-Lyzer™ Cassette. Dialyze the inclusion body protein against 6M urea for 6 hours. 

4. Add 250mL of 25mM Tris•HCl (pH 7.5) to the beaker every 6-12 hours.  

5. Once the volume reaches 3L, replace the dialysis solution with 2L of 25mM Tris•HCl (pH 7.5) and 150mM NaCl. 
Dialyze for another 6 hours. To maintain protein stability, perform the dialysis in a cold room (4-8°C). Precipitation 
might form during dialysis; however, some protein remains in solution.  

6. Recover sample from the dialysis cassette. Remove any visible insoluble material from the sample by centrifugation. 
Determine the folding status of the soluble protein by activity assay or other method.     

 
Related Thermo Scientific Products 
78248  B-PER Bacterial Protein Extraction Reagent, 500mL 
23236 Coomassie Plus™ Protein Assay Reagent, 950mL 
20290  DTT, Cleland’s Reagent, Dithiothreitol, 5g 
29700  Urea, Sequanal Grade, 1kg 
66810 Slide-A-Lyzer Dialysis Cassette, 10K MWCO, 3-12mL capacity, 8/pkg. 
89867 Pierce Protein Refolding Kit  
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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 www.thermoscientific.com/pierce. For a faxed copy, call 800-874-3723 or contact your local distributor. 
© 2012 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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