N
N

N

HAL

open science

Assembly of plant storage proteins: role of intrinsic

disorder and charge anisotropy
Adeline Boire, Line Sahli, Chloé Amine, William-Nicholas Ainis, Véronique
Solé-Jamault, Said Bouhallab, Denis Renard

» To cite this version:

Adeline Boire, Line Sahli, Chloé Amine, William-Nicholas Ainis, Véronique Solé-Jamault, et al..
Assembly of plant storage proteins: role of intrinsic disorder and charge anisotropy. Edible Soft
Matter — a SoftComp Topical Workshop, Institut National de Recherche Agronomique (INRA). UR
Biopolymeres Interactions Assemblages (1268)., Apr 2019, Le Mans, France. hal-02154501

HAL Id: hal-02154501
https://hal.science/hal-02154501
Submitted on 2 Jun 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-02154501
https://hal.archives-ouvertes.fr

Assembly of plant storage proteins: role of intrinsic disorder
and charge anisotropy

Adeline Boire?, Line Sahli!, Chloé Amine!, William Nicholas Ainis?, Véronique Solé-Jamault?!,
Said Bouhallab3 and Denis Renard?

1INRA, UR1268 Biopolymers Interactions Assemblies, 44300, Nantes, France.
2 Section of Ingredient and Dairy Technology, Department of Food Science, Faculty of Science,
University of Copenhagen, Denmark

3$UMR1253, STLO, INRA, Agrocampus Ouest, F-35042 Rennes, France

Increasing plant protein content in human diet constitutes a world challenge to meet protein
needs of the growing world population. However, the assembly properties of such proteins
are poorly understood as compared to their dietary animal counterparts. This limits their use
as ingredients in food matrices. Most of plant proteins are storage proteins which are
synthesized in seed and have to be efficiently stored and dehydrated during seed
development. The overall objective of our research activities is to investigate the driving force
of plant storage proteins assembly and the influence of their primary role of storage on their
structure and functionality. Through this talk, we will first show using computational
predictors that amino-acid sequences of plant proteins are predicted to be more disordered
than globular animal proteins such as whey or egg proteins. Looking in more details in plant
protein sequences reveals that most of them contain low complexity regions comprising polar
and/or charged amino acids which are mostly predicted disordered. Then, we will discuss how
protein flexibility as well as charge anisotropy can affect the assembly of protein-
polysaccharide and protein-protein. We will compare two globular proteins: lysozyme, an egg-
white protein, and napin, a rapeseed protein. Lysozyme and napin are very similar in terms of
molecular weight and charge density but differ in their surface charge distribution as well as
in their intrinsic flexibility. Finally, we will discuss how the use of model polypeptides can help
to unravel the role of intrinsic disorder in plant protein self-assembly.



