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Traut’s Reagent

(2-Iminothiolane*HCI)

26101 0414.2

Number Description

26101 Traut’s Reagent (2-Iminothiolane*HCI), 500 mg
Molecular Weight: 137.63
CAS#: 4781-83-3

Absorption Maximum (in acetonitrile or 0.1 N HCl): 248 nm
Extinction Coefficient (in 0.1 N HCI): 8840 M cm™ (+/-5%)

Storage: Upon receipt store at 4°C with desiccant. Product shipped at ambient temperature.

Introduction

Traut’s Reagent (2-Iminothiolane or 2-IT) is a cyclic thioimidate compound for thiolation (sulfhydryl addition)." Traut’s
Reagent reacts with primary amines (-NH,) to introduce sulfhydryl (-SH) groups while maintaining charge properties similar
to the original amino group (Figure 1). Once added, sulthydryl groups may be specifically targeted for reaction in a variety of
useful labeling, cross-linking, and immobilization procedures.
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Figure 1. Structure of Traut’s Reagent and reaction scheme with molecules containing primary amines.

Important Product Information
A. Reaction Specificity

Traut’s Reagent reacts spontaneously and efficiently with primary amines at pH 7-9.'* It also reacts with aliphatic and
phenolic hydroxyl groups, especially at high pH; however, the rate of these reactions is 100-fold less than with amino
groups™* and will not occur to any appreciable degree when amines are present and reaction times are less than overnight.

B. Reaction Buffers

Various buffers can be used successfully for thiolation with Traut’s Reagent. Protein (e.g., antibody) or peptide modifications
are most easily performed in phosphate buffered saline (PBS, Product No. 28372) or 0.1 M borate buffer adjusted to pH 8,
although other buffers devoid of primary amines that maintain solubility of the protein will work equally well. For
modification of ribosomal proteins, the buffer most commonly cited in the literature is 50 mM triethanolamine*HCI, 1 mM
MgCl,, 50 mM KCI, pH 8.0.> Polysaccharide modification (possible only if amines are not also present) is best performed at
high pH, such as in 20 mM sodium borax buffer, pH 10.?

C. Hydrolysis Rate and Reaction Stoichiometry

Traut’s Reagent is very stable in acidic or neutral buffers that are devoid of primary amino groups. Even in alkaline
conditions, hydrolysis is slow compared to the rate of reaction with primary amines. For example, the half-life of reagent
hydrolysis in 50 mM triethanolamine buffer at pH 8 is ~1 hour, whereas the half-life of reagent consumption by reaction with
primary amines (in the form of 20 mM glycine) in the same buffer is ~5 minutes.

Because hydrolysis is slow relative to the amine reaction rate, thiolation with Traut’s Reagent does not require as large a
molar excess of reagent as other types of modification reagents, such as SATA (see Related Product Information). In most
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situations, using a 2-fold molar excess of Traut’s Reagent over amines will be sufficient to ensure effective modification. For
large proteins that have many lysine residues (= many amines), adjusting the molar ratio of Traut’s Reagent in the reaction
allows one to control the level of thiolation. For example, for IgG molecules (150 kDa), reaction with a 10-fold molar excess
of Traut’s Reagent ensures that all antibody molecules will be modified with at least 3-7 sulthydryl groups. By comparison,
nearly all available primary amines (~20 in the typical IgG) could be thiolated using a 50-fold molar reagent excess, but that
would be more likely to adversely affect antibody function.

Curiously, Tris and ammonium chloride buffers, both of which contain primary amines, are not particularly reactive with
Traut’s Reagent at pH 8 (consumption rates of 45 and 35 minutes, respectively). Generally, thiolation of protein primary
amines with Traut’s Reagent are complete in less than 1 hour, and glycine is a more effective quenching reagent than Tris.

Procedure for Thiolation of Protein with Traut’s Reagent

1. Dissolve protein to be thiolated in a non-amine buffer, pH 8.0. Note: Include 2-5 mM EDTA in the buffer to chelate
divalent metals in the solution, which helps to prevent oxidation of sulthydryls (i.e., formation of disulfide bonds).

2. Depending on protein size and concentration and the level of thiolation desired (see Important Product Information), add
a 2- to 20-fold molar excess of Traut’s Reagent to the protein in solution. Note: Dissolving Traut’s Reagent in water or
buffer at 2 mg/ml results in a 14 mM stock solution from which the necessary amount of reagent may be pipetted into the
protein solution to initiate the reaction. For example, to modify IgG at a concentration of 10 mg/ml using a 10-fold molar
excess of Traut’s Reagent, add 46 ul of the 14 mM stock solution to each milliliter of protein solution.

Incubate solution for 1 hour at room temperature.

4. Separate thiolated protein from excess Traut’s Reagent using a desalting column (e.g., Zeba™ Desalt Spin Column,
Product No. 89891) that has been equilibrated with buffer containing 2-5 mM EDTA.

5. Sulfhydryl groups may be measured using Ellman's Reagent, Product No. 22582.
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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 versions of product instructions are available at www.thermo.com/pierce. For a faxed copy, call 800-874-3723 or contact your local distributor.
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