
   

SATA  

Cat.No.:C110212 

SGMpackage:100 mg 

Description 

SATA (N-Succinimidyl S-Acetylthioacetate) 

Molecular Weight: 231.23  

Spacer Arm Length (from amine to sulfur after conjugation): 2.8 Å  

CAS #76931-93-6 

Storage 

Upon receipt store desiccated at -20°C. Product is shipped at ambient temperature. 

Introductions 

SATA is the reagentfor introducing protected sulfhydryls into proteins, peptides and other molecules. They are the 

N-hydroxysuccinimide (NHS) esters of S-acetylthioacetic and propionic acid. A stable, covalent amide bond is formed from 

the reaction of the NHS ester with primary amines. The amine reacts with the NHS ester by nucleophilic attack, with 

N-hydroxysuccinimide being released as a by-product. Deprotection (deacylation) to generate a sulfhydryl for use in 

cross-linking and other applications is accomplished using hydroxylamine•HCl. 

Sulfhydryl groups present on proteins, peptides and other compounds are important in protein chemistry/modification 

reactions. In several cases, thiols are unavailable or absent within the molecules of interest. While several reagents and 

techniques are available for introducing sulfhydryl groups or disulfides into proteins and peptides including Traut’s Reagent 

and SPDP, SATA and SATP have several features and benefits for sulfhydryl addition applications:  

ü Reaction conditions are mild and non-denaturing. NHS ester reactions may be performed in a variety of non-amine 

buffers at pH 7-9 and temperatures 4-37°C, with incubation times ranging from few minutes to overnight.  

ü The reaction is specific toward primary amines. See Appendix for a schematic of the SATA reaction.  

ü Sulfhydryl groups are introduced in a protected form, allowing the modified molecule to be stored indefinitely and then 

later treated with hydroxylamine to expose the labile sulfhydryl group for final conjugation reactions.  

Additional Materials Required  

1. Desalting Column, 5 ml  

2. Hydroxylamine•HCl 

3. Phosphate Buffered Saline ：Prepare 200-500 ml of PBS: 0.1 M phosphate, 0.15 M NaCl, pH 7.2-7.5 

4. EDTA and 1 N NaOH for modifying PBS buffer  

5. DMSO (Dimethylsulfoxide)  

6. Deacetylation Solution：0.5 M Hydroxylamine, 25 mM EDTA in PBS, pH 7.2-7.5. Dissolve 1.74 g hydroxylamine•HCl 

and EDTA (0.475 g of tetrasodium salt or 0.365 g of disodium salt) in 40 ml of Reaction Buffer. Add ultrapure water to a 

final volume of 50 ml and adjust pH to 7.2-7.5 with NaOH. 

Procedure for Sulfhydryl Modification of Protein  

This protocol was used with human IgG to yield incorporation of 3.0-3.6 moles sulhydryl per mole of IgG.. 

A.Reaction of Antibody with SATA  
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1. Immediately before reaction, dissolve 6-8 mg of SATA in 0.5 ml of DMSO (results in ~55 mM solution). 

2. Combine 1.0 ml of Protein Solution with 10 μl of the SATA solution. Mix contents and incubate reaction at room 

temperature for 30 minutes.  

ü The level of sulfhydryl incorporation may be altered by using different molar ratios of SATA to protein. This default 

reaction uses 60 nmol Protein and 550 nmol SATA, a 9:1 molar ratio of SATA to protein. Morecomplete acylation of all 

primary amino groups will occur when larger molar excesses of SATA are used; however, higher levels of acylation 

correspond to greater risk of protein inactivation. Increase or decrease the amount of SATA in the reaction by adding 

more or less than 10 μl of the SATA solution per ml of Protein Solution.  

B. Desalt to Purify Acylated Protein from Excess Reagent and By-Products 
Dialysis may be performed as an alternative to using a desalting column for this section of the procedure.  
1. Equilibrate a desalting column with two column volumes of Reaction Buffer. Use at least a 5 ml desalting column for 

each 1 ml of reaction volume to be processed.  

2. Apply the 1.01 ml reaction mixture to column. Immediately begin collecting 1 ml fractions. When the reaction mixture 

has completely entered the column bed and the first fraction collected, add Reaction Buffer to the column and 

continue collecting separate 1 ml fractions as they emerge from the column.  

3. Identify fraction(s) that contain protein by measuring for those having peak absorbance at 280 nm. With a 5 ml 

desalting column, fractions 2 and 3 will contain most of the protein. Pool fractions that contain the protein.  

ü At this point, the modified protein may be stored indefinitely for later deacetylation and generation of sulfhydryl groups 

(Section C).  

C. Deacetylate SATA-Modified Protein to Generate Sulfhydryl Groups  
1. Combine 1.0 ml of SATA-modified (acetylated) protein with 100 μl of the Deacetylation Solution.  

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

3. Use a desalting column to purify the sulfhydryl-modified protein from the Hydroxylamine in the Deacetylation Solution. 

Desalt into Reaction Buffer containing 10 mM EDTA to minimize disulfide bond formation using the same procedure as 

in Section B. Promptly use the prepared protein in the end application. Before or after desalting, the protein may be 
assayed for sulfhydryl content using Sangon’s Reagent.  

Note 

1. SATA and SATP are moisture-sensitive. Store desiccated at -20oC. To avoid moisture condensation in the product, 

fully equilibrate the vial to room temperature before opening.  

2. Dissolve reagent immediately before use. The NHS-ester moiety readily hydrolyzes, making the reagent nonreactive; 

therefore, reagent solutions must not be stored as stocks. Discard any unused reagent solution.  

3. Avoid using buffers that contain amines (e.g., Tris and glycine) because amines directly compete with the reaction. 

Phosphate Buffered Saline (PBS) or HEPES buffers at pH 7.2-8.0 are good options for applications involving proteins.  

4. Both the acylation reaction to primary amines and the hydrolysis (inactivation) of these NHS-ester reagents occurs 

more rapidly at higher pH. For this reason, procedures for modification with SATA and SATP involve addition of a 

molar excess of reagent, and reactions proceed to completion (modification or hydrolysis) in minutes (pH 9) or hours 

(pH 7).  

5. As the target amines are more concentrated, the intended acylation reaction is more favored over hydrolysis.  
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