i+l

NRC Publications Archive
Archives des publications du CNRC

Relative quantitative proteomic analysis reveals wound response
proteins correlated with after-cooking darkening
Murphy, J. Patrick; Kong, Fanming; Pinto, Devanand M.; Wang-Pruski, Gefu

This publication could be one of several versions: author’s original, accepted manuscript or the publisher’s version. /
La version de cette publication peut étre I'une des suivantes : la version prépublication de l'auteur, la version
acceptée du manuscrit ou la version de I'éditeur.

For the publisher’s version, please access the DOI link below./ Pour consulter la version de I'éditeur, utilisez le lien
DOI ci-dessous.

Publisher’s version / Version de I'éditeur:
https://doi.org/10.1002/pmic.200900718
Proteomics, 10, 23, pp. 4258-4269, 2010-12-23

NRC Publications Record / Notice d'Archives des publications de CNRC:
https://nrc-publications.canada.ca/eng/view/object/?id=15d0aeec-3254-46d7-a847-4de928af1635

https://publications-cnrc.canada.ca/fra/voir/objet/?id=15d0aeec-3254-46d7-a847-4de928af1635

Access and use of this website and the material on it are subject to the Terms and Conditions set forth at

https://nrc-publications.canada.ca/eng/copyright
READ THESE TERMS AND CONDITIONS CAREFULLY BEFORE USING THIS WEBSITE.

L’acces a ce site Web et I'utilisation de son contenu sont assujettis aux conditions présentées dans le site

https://publications-cnrc.canada.ca/fra/droits
LISEZ CES CONDITIONS ATTENTIVEMENT AVANT D’UTILISER CE SITE WEB.

Questions? Contact the NRC Publications Archive team at
PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca. If you wish to email the authors directly, please see the
first page of the publication for their contact information.

Vous avez des questions? Nous pouvons vous aider. Pour communiquer directement avec un auteur, consultez la

premiere page de la revue dans laquelle son article a été publié afin de trouver ses coordonnées. Si vous n’arrivez
pas a les repérer, communiquez avec nous a PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca.

National Research  Conseil national de C dl*l
Council Canada recherches Canada ana, a



Proteomics
Volume 10, Issue 23, December 2010, Pages 4258-4269

ISSN: 16159853

CODEN: PROTC

DOI: 10.1002/pmic.200900718
PubMed ID: 21058337
Document Type: Article
Source Type: Journal

Relative quantitative proteomic analysis reveals wound response proteins correlated with after-
cooking darkening

Murphy, J.P.*° ¢, Kong, F.*, Pinto, D.M.©, Wang-Pruski, G.* &4 &

* Department of Plant and Animal Sciences, Nova Scotia Agricultural College, Truro, NS,
Canada

b Department of Biology, Dalhousie University, Halifax, NS, Canada

¢ NRC-Institute for Marine Biosciences, Halifax, NS, Canada

Abstract

Many common potato tuber defects are difficult to elicidate because of the degree of genetic
complexity involved, making systems biology approaches necessary. Interaction between
chlorogenic acid and iron is responsible for the darkening of potato tuber tissues upon heating -
termed after-cooking darkening (ACD). To explore mechanisms of darkening severity in tuber
tissues, we have employed relative quantitative proteomics to discover differentially expressed
proteins involved in ACD. Tuber tissue samples were collected from a family of diploid clones
which possess a highly segregated degree of the darkening. Exploiting this segregation, as well
as the observation that darkening is more prevalent in the stem end of the tuber than the apical
end, three sample groups were formed: (i) stem ends of three high-ACD clones, (ii) stem ends of
three low-ACD clones, and (iii) apical ends of three low-ACD clones. Protein samples were
digested and differentially labeled using isotopic reductive methylation, allowing for an
orthogonal two-way comparison of protein profiles of the sample groups using 2-D-LC-MS/MS.
Using a cutoff fold change of 2 between the high- and the low-ACD sample groups, 30 proteins
showed a correlation with tissue darkening. Overall, we observed changes in relative protein
abundance that showed an enhanced wound-response program in high-ACD tissues. Among
these proteins, five proteins were further validated at the transcript level using qRT-PCR. These
proteins may be incorporated into design strategies to create potato cultivars with low levels of
ACD. Copyright © 2010 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim.
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