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A35391 Pub. Part No. 2162629
Number Description
A35391 Pierce EDC, No-Weigh Format (1-ethyl-3-[3-dimethylaminopropyl]carbodiimide hydrochloride),
10 x 1Img
Molecular Weight: 191.7
CAS# 25952-53-8

Storage: Upon receiptstore product desiccatedat -20°C. EDC is shippedon ice packs.
For Research Use Only. Not for use in diagnostic procedures.
Introduction

Thermo Scientific™ Pierce™ EDC is a carboxyland amine-reactive zero-length crosslinker. EDC reacts with a carboxyl
group first and forms an amine-reactive O-acylisourea intermediate that quickly reacts with an amino group to forman amide
bond andrelease of an isourea by-product (see the Additional Information Section). The intermediate is unstable in agueous
solutions, and therefore, two-step conjugation procedures rely on N-hydroxysuccinimide for stabilization (NHS).> Failure to
react with an amine will result in hydrolysis of the intermediate, regeneration ofthe carboxyland release of an N-substituted
urea. A side reaction is the formation ofan N-acylurea, which is usually restricted to carboxyls located in hydrophobic
regions of proteins.'

Thermo Scientific™ No-Weigh ™ products are specialty reagents provided in a pre-aliquoted format. The pre-weighed
packaging prevents theloss of reagentreactivity and contamination over time by eliminating the repetitive openingand
closing ofthe vial. The format enables use ofa fresh vial of reagenteach time, eliminating the hassle of weighing small
amounts of reagents and reducing concerns over reagent stability.

Procedure for two-step Coupling of Proteins Using EDC and NHS or Sulfo-NHS

The following protocol, adapted froma proceduredescribed by Grabarekand Gergely, allows sequential coupling of two
proteins without affectingthe second protein’s carboxyls by exposing themto EDC. This procedure requires quenchingthe
first reaction with a thiol-containing compound.

The activationreactionwith EDC and Sulfo-NHS is most efficient at pH 4.5-7.2; however, the reaction of NHS-activated or
Sulfo-NHS-activated molecules with primary amines is most efficient at pH 7-8. For best results, performthe first reactionin
MES buffer (or other non-amine, non-carboxylate buffer) at pH 5-6, then raise the pHto 7.2-7.5 with phosphate buffer (or
othernon-amine buffer) immediately before reactionto theamine-containing molecule. For quenching thefirst reaction, use

2-mercaptoethanol, orthe excess reagent canbe simply removed (as well as the reaction pH adjusted) by buffer-exchange
with a desaltingcolumn.

Additional Materials Required

e ActivationBuffer:0.1M MES, 0.5M NaCl, pH 6.0. Alternatively, use Thermo Scientific™ BupH™ MES Buffered
Saline (Product No. 28390)

e Coupling Buffer: Phosphate-bufferedsaline (PBS), 200mM sodiumphosphate, 150mM NaCl; pH 7.2 (Product
No. 28372)

e Protein# 1. Prepared in Activation Bufferat 1-10mg/mL

e Protein# 2: Prepared in Coupling Bufferat 1-10mg/mL

e NHS,Sulfo-NHS, or Sulfo-NHS, No-weigh format (Product No. 24500, 24510, 24520 respectively)
e 2-Mercaptoethanol (ProductNo. 35600) for quenchingthe EDC activation reaction
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e (Optional) Thermo Scientific™ Zeba™ Spin Desalting Column (ProductNo. 89891) or other gelfiltration column
e Hydroxylamine-HCI (Product No. 26103) for quenching the amine reaction

e Optional: Desaltingcolumns (e.g. Thermo Scientific™ Zeba™ Spin Desalting columns.)

Procedure

1. Equilibrate the EDC, NHS, or Sulfo-NHS to room temperature before opening.

2. Prepare No-WeighEDCby dissolving 1vial (Img) in 100uL ofwateror MES bufferto give a 50mM solution.
Note: The maximum useable volume of each vial is 800pL.

3. Add40uL EDC (prepared in step2) and either 0.6mg of NHS or 1.1mg of sulfo-NHS to ImL of Protein #1 solution. If
using the No-Weigh format of Sulfo-NHS, add 40pL of water or Activation Bufferto a microtube fora
230mM solution. Add 22uL of the Sulfo-NHS solutionto the ImL of Protein #1solution. React for 15 minutes at room
temperature. Final concentrations of the reactants are 2mM (EDC) and 5mM (NHS/Sulfo-NHS).

Note: For best results, usea 10-fold molar excess of EDC to Protein #1and maintain a molar ratio of 1:2.5 of EDC:NHS.
Fora 50kDa protein at 10mg/mL, this resultsin a 10-fold molar excess of EDC to Protein #1

4. Add 1.4uL of 2-mercaptoethanol (final concentration of 20mM) to quenchthe EDC.
Note: 2-mercaptoethanol may reduce disulfide bonds possibly present in Protein #1.

5. Optional: Ifit is desired to separateactivated Protein #1 fromexcess EDC, EDC-byproduct,and NHS without using
2-mercaptoethanol, one may use anappropriate sized desalting column that has been equilibrated with PBS. Follow
desalting column instructions and recover the fraction containing the activated protein. Ifusing absorbance at 280nmto
identify fractions containing protein, be aware that NHS and Sulfo-NHS absorb strongly at 260-280nm.

6. Add Protein #2to the activated protein at an equal molar ratio with Protein #1. Mix well and allow components to react
for 2 hours at roomtemperature.

7. Toquenchthe reaction,add hydroxylamine to a final concentration of 10mM. This method hydrolyzes non-reacted NHS
presenton Protein #1and results in hydroxamate. Other quenching methods involve adding 20-50mM Tris, lysine,
glycine orethanolamine; however, these primary amine-containing compounds modify carboxyls on Protein #1.

8. Remove excess quenching reagent using a desalting column.

Additional Information

EDC reacts with a carboxylgroup first and forms an amine-reactive O-acylisourea intermediate that quickly reacts with an
amino group to forman amide bond and release of an isoureaby-product.
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Information from Our Website
e Tech Tip #15: Biotinylate carboxylgroups with EDC and Biotin Hydrazide

e Tech Tip#5: Attachan antibodyontoglass, silica orquartzsurface

e Tech Tip #18: Block amino groupsto prevent polymer formation in peptide-carrier protein conjugations
e TechTip #30: Modify and label oligonuclectide 5" phosphate groups

e TechTip #3: Determine reactivity of NHS-ester biotinylationand crosslinking reagents

e Tech Tip #46: Preferentially biotinylate N-terminal alpha-amino groups in peptides

Related Thermo Scientific Products

24500 NHS (N-hydroxysuccinimide), 259

24510 Sulfo-NHS (N-hydroxysulfosuccinimide), 500mg

24525 Sulfo-NHS, 59

24520 Sulfo-NHS, No-Weigh Format, 8 x 2mg microtubes

89889 Zeba Spin Desalting Columns, 2mL, 5/pkg

89891 Zeba Spin Desalting Columns, 5mL, 5/pkg

89893 Zeba Spin Desalting Columns, 10mL, 5/pkg

22360 SMCC (succinimidyl4-[N-maleimidomethyl]cyclohexane-1-carboxylate), 50mg
22322 Sulfo-SMCC (sulfosuccinimidyl 4-[N-maleimidomethyl]cyclohexane-1-carboxylate), 50mg
22622 Sulfo-SMCC, No-Weigh Format, 8 x 2mg microtubes

21555 DSS (disuccinimidylsuberate), 1g

21655 DSS, 50mg

21658 DSS, No-Weigh Format, 8 x 2mg microtubes

21580 BS3 (bis[sulfosuccinimidyl] suberate), 50mg

21585 BS3, No-Weigh Format, 8 x 2mg microtubes
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Products are warranted to operate or perform substantially in conformance with published Product specifications ineffect at the time of sale, as set forth in
the Product documentation, specifications and/or accompanying package inserts (“ Documentation”). 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 Buyer. Any model or sample furnished to Buyer is
merely illustrative of the general type and quality of goods and does not represent that any Product will conform to such model or sample.

NO OTHER WARRANT IES, EXPRESS OR IMPLIED, ARE GRANTED, INCLUDING WITHOUT LIMITATION, IMPLIED WARRANT IES 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 OR REFUND 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,
(lll) USE OF THE PRODUCTS IN A MANNER FOR WHICH THEY WERE NOT DESIGNED, OR (V) IMPROPER STORAGE AND HANDLING OF
THEPRODUCTS.

Unless otherwise expressly stated on the Product or in the documentation accompanying the Product, the Product is intended for research only and is not 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.

© 2017 Thermo Fisher Scientific Inc. All rights reserved. Triton is a trademark of The Dow Chemical Company. All (other) trademarks are the property of
Thermo Fisher Scientific Inc. and its subsidiaries. Printed in the USA.
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