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Number Description 
26103 Hydroxylamine•HCl, 25g 
 Formula: NH2OH•HCl 
 Molecular Weight: 69.49 
 CAS#: 5470-11-1 
 Storage: Upon receipt store desiccated at room temperature. Product shipped at ambient temperature.  
 
Introduction 
Thermo Scientific Hydroxylamine•HCl is a strong reducing agent that is useful in biochemical crosslinking applications, 
including the deacetylation of SATA (Product No. 26102) and chemical cleavage of EGS and Sulfo-EGS (Product No. 21565 
and 21566, respectively). Hydroxylamine converts carbonyl compounds (aldehydes and ketones) to their oxime derivatives in 
the presence of a weak base. Therefore, crosslinkers and other compounds that contain a carbonyl within their structure are 
cleavable with hydroxylamine•HCl. 

EGS (Figure 1) and its water-soluble analog, Sulfo-EGS, are homobifunctional, succinimidyl ester, amine-reactive 
crosslinkers useful for covalent stabilization of polypeptide multimers and protein:protein interactions. Unlike disulfide-
containing crosslinkers, EGS and Sulfo-EGS will not cleave by reducing SDS-PAGE conditions but may be cleaved when 
necessary with hydroxylamine.    

SATA (Figure 2) and SATP (Product No. 26100) are modification reagents for addition of sulfhydryl groups to proteins and 
other molecules containing primary amines. Such sulfhydryl addition is an important step in one popular method for 
preparing protein conjugates such as antibodies with horseradish peroxidase enzyme. The initial modification results in 
addition of an acetyl-protected sulfur, enabling storage of the modified protein; to make the sulfur available as a sulhydryl 
group (-SH) for the final conjugation reaction, hydroxylamine is used to remove the protecting acetyl group.  

Hydroxylamine•HCl is more stable to oxidation than the free base form of hydroxylamine; nevertheless, always prepare 
hydroxylamine solutions immediately before use and store the product desiccated. Hydroxylamine•HCl is soluble in polar 
solvents such as water, ethanol, methanol, glycerol and propylene glycol.  
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Figure 1. Structure of EGS (Product No. 21565), 
a crosslinker whose spacer arm may be cleaved 
with hydroxylamine. 
 

 Figure 2. Structure of SATA (Product No. 
26102), a modification reagent whose sulfur 
may be deprotected by deacetylation with 
hydroxylamine. 
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Procedure for Cleaving EGS Crosslinked Compounds 
Note: This procedure is modified from the method used by Abdella, et al.1 

1. Prepare a 2.0M hydroxylamine•HCl solution by adding sufficient hydroxylamine•HCl to a Phosphate Buffer, pH 8.5 and 
adjusting the pH back to 8.5 with NaOH. Prepare this solution immediately before use. 

2. Quickly Warm the hydroxylamine•HCl solution to 37°C and incubate equal volumes of sample and hydroxylamine 
solution for 3-6 hours with constant mixing. 

Note: Reaction may be performed for 6 hours at room temperature, although cleavage may not be as complete. 

3. Immediately dialyze with a Thermo Scientific Slide-A-Lyzer Dialysis Cassette or buffer exchange with a desalting 
column (see Related Thermo Scientific Products) to remove excess hydroxylamine. 

4. Examine products by reducing SDS-PAGE to determine the effectiveness of cleavage. Include appropriate (uncleaved) 
control lanes. 

 
Deacetylation of a SATA-modified Protein  
1. Prepare 0.5M hydroxylamine, 25mM EDTA in phosphate buffered saline (PBS), pH 7.2-8.5. 

Note: To make 50mL of this  solution, dissolve 1.74g hydroxylamine•HCl and EDTA (0.475g of tetrasodium salt or 
0.365g of disodium salt) in 40mL phosphate buffered saline (PBS), pH 7.2-8.5. Add ultrapure water to a final volume of 
50mL and adjust back to the original pH with NaOH. Prepare this solution immediately before use. 

2. Combine 1.0mL of SATA-modified protein solution with 100µL of prepared 0.5M hydroxylamine•HCl solution. 

3. Mix contents and incubate reaction for 2 hours at room temperature. 

4. Use a desalting column to purify the sulfhydryl-modified protein from the hydroxylamine. Desalt into PBS containing 
10mM EDTA to minimize disulfide bond formation. 

5. Before or after desalting, the protein may be assayed for sulfhydryl content using Ellman’s Reagent (see Related Thermo 
Scientific Products). 

 
Related Thermo Scientific Products 
21565 EGS (ethylene glycol bis[succinimidylsuccinate]), 1g 
21566 Sulfo-EGS (ethylene glycol bis[sulfosuccinimidylsuccinate]), 50mg 
26100 SATP (N-succinimidyl S-acetylthiopropionate), 50mg 
26102 SATA (N-succinimidyl S-acetylthioacetate), 50mg 
22582 Ellman's Reagent, 5,5'-Dithio-bis-(2-nitrobenzoic acid), 5g  
66382 Slide-A-Lyzer® Dialysis Cassette Kit, 10K MWCO, 3mL 
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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. 
© 2011 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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