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Procedure for EDC/NHS Crosslinking of Carboxylates with Primary Amines

A: Materials Required

1107 Activation Buffer: 0.1 M MES (2-[morpholino]ethanesulfonic acid), 0.5 M NacCl, pH
6.0.

1 Phosphate-buffered Saline (PBS): 0.1 M sodium phosphate, 0.15 M NaCl, pH 7.2-7.5
(100 Protein: Prepare 1 ml of Protein in activation buffer at ~10 mg/ml|



(100 Hapten: dissolved at 1-10 mg/ml in PBS or other amine-free buffer, pH 7-8

111 EDC (1-ethyl-3-[3-dimethylaminopropyl]carbodiimide)

B. NHS-ester Activation

1. Add 0.4 mg of EDC (final concentration 2 mM) directly to 1 ml of Protein, which
based on a 50 kDa protein, results in a 10-fold molar excess of EDC to Protein.

2. Add either 0.6 mg of NHS or 1.1 mg of Sulfo-NHS to the reaction (final concentration
5 mM).

3. Mix reaction components well and react for 15 minutes at room temperature.

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

1. If step B.4 was not performed (i.e., buffer not exchanged using a desalting column),
then increase buffer pH above 7.0 using concentrated PBS or other non-amine buffer
such as sodium bicarbonate.

2. Add Hapten to the solution containing activated Protein.

3. Mix the solution well and then allow reaction to proceed for 2 hours at room
temperature.

4. (Optional): Quench reaction by adding hydroxylamine to a final concentration of 10
mM. The excess hydroxylamine reacts to all NHS esters remaining on the surface of
Protein, resulting in conversion of the original carboxyl groups to a hydroxamic acid.
Alternative quenching reagents include 20-50 mM Tris, lysine, glycine and
ethanolamine. Addition of base to raise the pH > 8 will promote hydrolysis of the NHS

esters, thereby regenerating the original carboxyl groups.
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