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NHS and Sulfo-NHS

MANO0011309
Rev. C.0
24500 24510 A39269 24525 Pub. Part No. 2160650
Number Description
24500 NHS (N-hydroxysuccinimide), 25g o
Molecular Weight: 115.10 HO—N
CAS# 6066-82-6
0}
24510 Sulfo-NHS (N-hydroxysulfosuccinimide), 500mg
A39269 Sulfo-NHS, No-Weigh™ Format, 10 x2mg Q O\\S/Of Na’
24525 Sulfo-NHS, 5¢ hon’. T o
Molecular Weight:217.13
o}

CAS#106627-54-7

Storage: Uponreceiptstore at 4°C. Product shipped at ambient temperature.

Note: Product labels havebeen provided for your convenience. Pleaselabelthe vialsusingone of the
labels provided in the Alfoil pouch to avoid any confusion as you work with this No-Weigh rea gent.

Introduction

The Thermo Scientific™ NHS and Sulfo-NHS are used to prepare amine-reactive esters of carboxylate groups for chemical
labeling, crosslinking and solid-phase immobilization applications. Carboxylates (-COOH) may be reacted to NHS or Sulfo-
NHS in the presenceof a carbodiimide such as EDC (ProductNo. 22980), resulting in a semi-stable NHS or Sulfo-NHS
ester, which maythen be reacted with primary amines (-NH>) to form amide crosslinks (Figure 1). Although NHS or Sulfo-
NHS is not required for carbodiimidereactions, theiruse greatly enhances coupling efficiency. Furthermore, using NHS or
Sulfo-NHS makes it possible to perform a two-step reaction.

Both NHS and Sulfo-NHS aresoluble in aqueous and organic solvents. Activation with NHS, however, decreases water-
solubility of the modified carboxylate molecule, while activation with Sulfo-NHS preserves or increa ses water-solubility of
the modified molecule, by virtue ofthe charged sulfonate group. Although prepared NHS or Sulfo-NHS esters are
sufficiently stable to process in a two-step reaction scheme, both groups will hydrolyze within hours or minutes, depending
on water-contentand pH of the reactionsolution. (NHS esters have a half-life of4-5 hoursat pH7, 1 houratpH 8 and only
10 minutes atpH 8.6.)"* Procedures for extractionand drying can be developed to prepare stable NHS-activated molecules,
but best results are obtained when NH S-activated molecules areused promptly for reaction tothe amine-containing targets.

The activationreaction with EDC and Sulfo-NHS is most efficient atpH 4.5-7.2,and EDC reactions are often performed in
MES buffer (Product No.28390)at pH4.7-6.0. Reaction of Sulfo-NHS-activated molecules with primary amines is most
efficient at pH 7-8, and Sulfo-NHS-ester reactions are usually performed in phosphate-buffered saline (PBS)atpH7.2-7.5.
Forbest results in two-step reactions, perform the first reaction in MES buffer (or othernon-amine, non-carboxylate buffer)
atpH 5-6,thenraise thepH to 7.2-7.5 with phosphate buffer (or other non-amine buffer) immediately beforereaction to the
amine-containingmolecule.* EDC reactions can be quenched with 2-mercaptoethanol (2-ME), or the excess reagent can
simply be removed (as wellas the reaction pH adjusted) by buffer-exchange with a desalting column (see Related Themmo
Scientific™ Products).
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Figure 1.Reactions involving EDC, including activation as an NHS ester.

Procedure for EDC/NHS Crosslinking of Carboxylates with Primary Amines
A. Additional Materials Required

e  Activation Buffer: 0.1 M MES (2-[morpholino Jethanesulfonic acid), 0.5M NaCl, pH 6.0. Alternatively, use Themmo
Scientific™ BupH™ MES Buffered Saline (ProductNo. 28390)

e  Phosphate-buffered Saline (PBS): 0.1M sodium phosphate,0.15M NaCl, pH 7.2-7.5 (e.g., ProductNo.28372)
e Protein#1: Prepare ImLof Protein #1 in activationbufferat ~10mg/mL
e Protein #2, lyophilized ordissolvedat 1-10mg/mL in PBS or other amine-free buffer, pH 7-8

e EDC (1-ethyl-3-[3-dimethylaminopropyl]carbodiimide) (Product No.22980)— forbest results, use a 10-fold molar
excessof EDC (MW =191.7)to Protein #1

e  (Optional)2-Mercaptoethanol (Product No. 35600) for quenching EDC activationreaction

e (Optional) Desalting column ofappropriatesize forthe volume offinal activation reaction (e.g., Thermo Scientific™
Zeba™ Spin Desalting Columns). [fintending to use this method for clean-up and buffer exchange of theactivation
reaction, be sure to equilibrate the desalting column so thatit is ready foruse whenneeded in Section C.

e (Optional) Hydroxylamine (Product No.26103) for quenching the amine reaction

B. NHS-ester Activation

e No-Weigh FormatHandling: Immediately before use, uncapthe vialandadd waterand mix by pipettingup and down.
Alternatively, the solutioncanbe vortexed fora few seconds to ensure a homogeneous solution. Store the unused vials in
the foilpouch provided. The maximum useablevolume of the vialis 800uL.

1. AddO0.4mgof EDC (final concentration 2mM) directly to 1mL of Protein#1, which, based ona 50kDa protein, results in
a 10-fold molarexcess of EDC to Protein#1.

2. Addeither0.6mgofNHS or 1.1mgofSulfo-NHS to the reaction (final concentration 5SmM). If usingthe No-Weigh
Formatof Sulfo-NHS, add40puL ofultrapure water or Activation Bufferto an individual vial, which yields 230mM; then
add 22uL ofthe dissolved reagent to the 1 mL reaction (final concentration SmM).

Mix reaction components welland react for 1 5 minutes atroom temperature.
4. (Optional): Add 1.4puL of2-mercaptoethanol (final concentration of 20mM) to inactivatethe EDC.

(Optional): Separate activated Protein #1 from excess EDC, EDC-byproducts, NHS and (if used) 2-mercaptoethanol
using an appropriatesize desalting column that has been equilibrated with PBS. Follow desalting column instructions
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and recover the fraction containing theactivated protein. [f usingabsorbanceat 280nm to identify fractions containing
protein, be aware that NHS and Sulfo-NHS absorb strongly at 260-280nm.
C. Amine Reaction

1. Ifstep B.5 wasnotperformed(i.e., buffernot exchangedusinga desalting column), thenincreasebufferpHabove7.0
using concentrated PBS or other non-aminebuffer such as sodium bicarbonate.

2. Add Protein #2 to the solution containing activated Protein #1.
Mix the solution welland thenallow reaction to proceed for 2 hours atroom temperature.

4. (Optional): Quench reaction by adding hydroxylamine toa final concentration of 10mM. The excess hydroxylamine
reactsto allNHS esters remaining on thesurface of Protein #1, resulting in conversion ofthe original carboxyl groups to
a hydroxamic acid. Alternative quenchingreagents include 20-50mM Tris, lysine, glycine and ethanolamine. Addition of

base to raise thepH > 8 will promote hydrolysis of the NHS esters, thereby regenerating the original carboxyl groups.

Related Thermo Scientific Products

22980 EDC (1-ethyl-3-[3-dimethylaminopropyl]carbodiimide),5g

A35391 EDC (1-ethyl-3-[3-dimethylaminopropyl|carbodiimide), 10 X Img

28390 BupH™ MES Buffered Saline, 10 packs, eachpackresultsin 0.1M MES, 0.9% NaCl,pH 4.7 when
dissolved in 500mL water

28372 BupH™ Phosphate Buffered Saline Packs, 40 packs, eachpackresultsin 0.1 M sodium phosphate,
0.15M NaCl,pH 7.2 whendissolved in 500mL water

89891 Zeba™ Spin Desalting Columns, 7K MWCO/5mL, 5/pkg

89892 Zeba™ Spin Desalting Columns, 7K MWCO/5mL, 25/pkg

89893 Zeba™ Spin Desalting Columns, 7K MWCO/10mL, 5/pkg

89894 Zeba™ Spin Desalting Columns, 7K MWCO/10mL, 25/pkg
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Products are warranted to operate or performsubstantially 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”). No claim of suitability for usein applications regulated by FDA is made. The warranty
provided herin is valid only when used by properly trained individuals. Unless otherwise stated in the Documentation, this warranty is limited to oneyear from date of shipment
when the Product is subjected to normal, proper and intended usage. This warranty does not extend to anyone other than Buyer. Any model or sample furnished to Buyeris merely
illustrative of the general type and quality of goods and does notrepresent that any Product will conform to such model orsample.

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 REPAIR, REPLACEMENT OF ORREFUND FOR THE NON-CONFORMING PRODUCT(S) AT SELLER’S SOLE OPTION.
THERE IS NO OBLIGATION TO REPAIR, REPLACE OR REFUND FOR 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.

Unless otherwise expressly stated on the Product or in the documentation accompanying the Product, the Product is intended for research only andisnot to be used for any other
purpose, including without limitation, unauthorized commercial uses, in vitro diagnostic uses, ex vivo or in vivo therapeutic uses, or any type of consumption by or application to
humans or animals.

Current product instructions are available at thermofisher.com. Fora faxed copy, call 800-874-3723 or contact your local distributor.

© 2020 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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