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Goal
The goal of this protocol is to outline the specific steps which are necessary 
in order to be successful when using the CovaLink surface for binding of 
peptides.

Introduction
Formation of amide bonds between carboxylic acids and 
amines is generated by 1-Ethyl-3-(3-dimethylaminopropyl) 
carbodiimide (EDC) which activates the carboxylate by 
forming an O-acylurea. However, when the reaction is 
carried out in an aqueous solution the compound is 
subject to hydrolysis which can significantly limit the 
yield. It has been demonstrated that a more hydrolysis 
resistant active ester can be made by adding Sulfo-N-
hydroxysuccinimide (Sulfo-NHS). The O-acylurea 
activated ester will react with Sulfo-NHS, forming a more 
stable succinimidyl activated ester (Staros, 1986), e.g. an 
activated peptide (See Fig. 1).

Preparation of reagents and buffers
Material
Solid Phase: Thermo Scientific Nunc CovaLink NH, 
Thermo Scientific Nunc MaxiSorp, Thermo Scientific 
Nunc PolySorp

Dinitrophenyl-Peptide 
(DNP-Pro-Leu-Gly) Serva - Cat. no. 52264

Dimethylsulfoxide (DMSO) Merck - Cat. no. 102931

1-Ethyl-3-(3-dimethylamino-propyl)-carbodiimide (EDC) 
Sigma - Cat. no E-7750

Sulfo-N-hydroxysuccinimide 
(sulfo-NHS) Pierce - Cat. no 24510

Rabbit anti-DNP antibody horseradish peroxidase 
conjugate (Ra DNP-HRP) Dako - Cat. no. P402

Ortho-phenylenediamine dihydro chloride (OPD)  
Fluka - Cat. no. 78440

Hydrogen Peroxide (H202), 30% Merck - Cat. no. 107209
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Fig. 1
Reaction scheme for immobilization of DNP-labelled tri-peptide.  
See text for further information.
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DNP-peptide stock solution
DNP-peptide .......................................................  14.4 mg 
Distilled water ......................................................  0. 4 mL 
DMSO .................................................................  0. 6 mL

DNP-peptide/NHS solution
DNP-peptide stock solution ..................................  0.5 mL 
Sulfo-NHS ..........................................................  1.84 mg 
Distilled water ...................................................  ad 10 mL

Note: Use fresh solution

EDC solution
EDC ....................................................................  12.3 mg 
Distilled water ...................................................  ad 10 mL

Note: Use fresh solution

Conjugate Solution
Ra DNP-HRP in CovaBuffer ...........................  2.6 µg/mL

Note: Use fresh solution.

Substrate solution
OPD .......................................................................  60 mg 
H2O2 (30%) .............................................................  50 µL 
Citrate-phosphate buffer .................................  ad 100 mL

Note: Use fresh solution and keep dark.

Phosphate Buffered Saline (PBS )
0.15 M, pH 7.2 
NaCl ........................................................................  8.0 g 
KCl ........................................................................  0.20 g 
Na2HPO4 . 2H20 .....................................................  1.15 g 
KH2PO4 ..................................................................  0.20 g 
Distilled water ...............................................  ad 1000 mL

Adjust to pH 7.2 with HCl/NaOH

Citrate-Phosphate buffer
0.1 M, pH 5.0 
Citric Acid, H20 ......................................................  7.30 g 
Na2HPO4 . 2H20 ...................................................  11.86 g 
Distilled water ...............................................  ad 1000 mL

Adjust to pH 5.0 with HCl/NaOH

CovaBuffer
NaCl ..................................................................  116.90 g 
MgSO4 . 7 H20 .....................................................  10.00 g 
Tween 20 ............................................................  0.50 mL 
PBS ...............................................................  ad 1000 mL
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Example
The purpose of this experiment was to demonstrate that a 
tri-peptide, barely detectable on Nunc™ MaxiSorp™ and 
Nunc™ PolySorp™, can be detected when bound to 
CovaLink NH. A tri-peptide, Pro-Leu-Gly, which has only 
terminal amino and carboxylic groups was used. The 
terminal proline amino group was labelled with 
dinitrophenol (DNP), partly to avoid peptide interlinkage, 
and partly to allow peptide detection by anti-DNP 
antibody (See Fig. 2).

A. Incubation
Prepare three plates, A. CovaLink, B. MaxiSorp and C. 
PolySorp as follows 

Add 100 ul DNP-peptide/NHS-solution to each well in 
colum 2. 

Add 50 µL distilled water to all other wells.

Prepare dilution series by transferring 50 µL from the 
wells in column 2 to column 3, mix, transfer 50 ul from 
50 µL from column 3 to column 4, mix, etc. After mixing 
discard 50 µL from the wells in column 12.

Start reaction by adding 50 µL EDC solution to all wells. 
Cover the plates

Incubate for 2 hours at room temperature.

B. Wash
Empty the wells and wash 3 times with CovaBuffer.

Keep the buffer in the wells for 15 minutes after the third 
wash.

C. Conjugate Incubation
Empty the wells

Add 100 µL conjugate solution to each well Incubate for 
1 hour at room temperature.

D. Wash
As in B above.

E. Substrate Reaction
Empty wells

Add substrate solution, 100 µL /well.

Wait for colour development. To stop the reaction add 
1M H2SO4 100 µL /well. 

Read O.D. of wells at 490 nm.

 
Fig. 2.
Covalent binding of peptide to CovaLink NH (left) and physical adsorption of 
peptide to MaxiSorp (right).
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Fig. 3 
Illustrates the difference in binding on the three surfaces tested. The 
observed difference can be explained if the size of the peptide is 
considered. (See Fig. 2). On the CovaLink NH the small peptide is bound 
via the carboxylic group to the secondary amino group. On MaxiSorp or 
PolySorp either the peptide does not adsorb or the molecule is adsorbed but 
the antigen determinant is undetectable probably due to its inacces sibility 
to the antibody. 
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F. Results
On the CovaLink NH a significant increase in signal was 
observed by adding carbodiimide, indicating that covalent 
binding took place. The presence of carbodiimide on 
Maxi Sorp or PolySorp has no effect. 

It is interesting to note the level of binding of the peptide 
on Cova Link NH in the absence of carbodiimide (See Fig. 
3). This increase can be explained by the passive adsorp-
tion of the peptide on the linker arms of the surface.

thermoscientific.com
 
© 2012 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the property of Thermo Fisher Scientific Inc. and its subsidiaries.  
Specifications, terms and pricing are subject to change. Not all products are available in all countries. Please consult your local sales representative for details.

ANLSPCOVALINK01 0612

ANZ: Australia: 1300 735 292, New Zealand: 0800 933 966; Asia: China Toll-free: 800-810-5118 or 400-650-5118;
India: +91 22 6716 2200, India Toll-free: 1 800 22 8374; Japan: +81-3-5826-1616; Other Asian countries: 65 68729717
Europe: Austria: +43 1 801 40 0; Belgium: +32 2 482 30 30; Denmark: +45 4631 2000; France: +33 2 2803 2180; 
Germany: +49 6184 90 6000, Germany Toll-free: 0800 1-536 376; Italy: +39 02 95059 554; 
Netherlands: +31 76 571 4440; Nordic/Baltic countries: +358 9 329 10200; Russia/CIS: +7 (812) 703 42 15;
Spain/Portugal: +34 93 223 09 18; Switzerland: +41 44 454 12 22; UK/Ireland: +44 870 609 9203
North America: USA/Canada +1 585 586 8800; USA Toll-free: 800 625 4327
South America: USA sales support: +1 585 899 7198 Countries not listed: +49 6184 90 6000 or +33 2 2803 2000

G. Conclusion
From this example it can be seen that Cova Link NH can 
be recommended for the immobilisation of small peptides 
without the use of a carrier in place of MaxiSorp or 
PolySorp.


