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Background
Characterization of allergen epitopes is an essential task in
unraveling the molecular mechanisms of allergy. At
present, the procedures to characterize conformational
epitopes are relatively laborious and, consequently, knowl-
edge of conformational allergen epitopes is limited. The
aim of this study was to couple an established epitope
mapping approach, based on phage-displayed peptide
libraries, with high-throughput sequencing in order to
make conformational epitope mapping less laborious and
increase data output.

Method
Epitope mimicking sequences were selected from a random
7-mer phage-displayed peptide library over three rounds of
biopanning against a monoclonal anti-ovalbumin antibody
and competitively eluted by the addition of ovalbumin pro-
tein. For all three biopanning rounds, the phage eluate was
subjected to PCR and the DNA region containing the dis-
played peptide was amplified and barcoded. The samples
were mixed and sequenced by Ion Torrent Semiconductor
Sequencing. The sequences obtained were subject to quality
control, aligned (employing a custom-made tool based on
the Blast algorithm) and translated into the corresponding
peptide sequences. The most abundant peptide sequences
were mapped on the three-dimensional structure of ovalbu-
min using computer-based algorithms.

Results
The relatively low number of phages obtained after the first
biopanning round proved to be sufficient for direct

amplification by PCR. As expected in a selection process,
the total number of phages increased in subsequent rounds,
while the number of unique phages decreased. Tens of thou-
sands of peptide sequences were successfully obtained by
high-throughput sequencing. A comparison of the peptide
sequences from round 1, 2 and 3 demonstrated the gradual
enrichment of certain sequences. The most abundant pep-
tide sequences from round 3 were mapped to the same area
on ovalbumin by two separate computer-based algorithms,
thus suggesting a potential conformational epitope. At
present, this epitope is not characterized in the Immune
Epitope Database.

Conclusion
High-throughput sequencing was successfully coupled
with the phage-display technology resulting in a large out-
put of peptide sequence data. The peptide sequences were
used to infer the potential localization of a conformational
epitope. We anticipate that future studies may exploit the
enormous data output to thoroughly characterize the IgE
epitope recognition pattern of allergic patients.

Authors’ details
1Technical University of Denmark, Department of Micro- and
Nanotechnology, Kgs. Lyngby, Denmark. 2Technical University of Denmark,
Department of Systems Biology, Kgs. Lyngby, Denmark. 3Technical University
of Denmark, National Food Institute, Soborg, Denmark.

Published: 17 March 2014

doi:10.1186/2045-7022-4-S2-P27
Cite this article as: Christiansen et al.: A novel approach for
characterisation of conformational allergen epitopes combining phage
display and high-throughput sequencing. Clinical and Translational Allergy
2014 4(Suppl 2):P27.

1Technical University of Denmark, Department of Micro- and
Nanotechnology, Kgs. Lyngby, Denmark
Full list of author information is available at the end of the article

Christiansen et al. Clinical and Translational Allergy 2014, 4(Suppl 2):P27
http://www.ctajournal.com/content/4/S2/P27

© 2014 Christiansen et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

http://creativecommons.org/licenses/by/2.0
http://creativecommons.org/publicdomain/zero/1.0/

	Background
	Method
	Results
	Conclusion
	Authors’ details

