N
N

N

HAL

open science

In silico characterization of Wall-Associated kinases (WAKs)
in Populus trichocarpa

Kévin Tocquard

» To cite this version:

Kévin Tocquard. In silico characterization of Wall-Associated kinases (WAKSs) in Populus trichocarpa. 17th
Docotral school for life sciences, Health, Agronomy and Environment Days, Ecole Doctorale des Sciences de

la Vie et de la Santé. FRA., May 2014, Clermont-Fd, France. 1 p. <hal-01268819)

HAL Id: hal-01268819
https://hal.science/hal-01268819v1

Submitted on 5 Jun 2020

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documents may come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

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

Au‘to':'lizition
HAL Authorization


https://hal.science/hal-01268819v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr

In silico characterization of Wall-Associated Kinases (WAKSs) in Populus trichocarpa

Tocquard Kévin

Supervisors

SCIENCE & IMPACT

. sy Collaborations oboro'roire
—— R B :7\ - M ioroorganismes :
Pr Roeckel-Drevet Patricia Clermont-Ferrand-Theix Université Blaise Pascal | Génom@

Dr Venisse Jean-Stéphane

U.M.

R- PIAF Laboratoire de Biologie des Ligneux et ot EﬂVifOﬂﬂQmeTl'

des Grandes Cultures UPRES EA 1207

”

Introduction

The wall-associated kinases (WAKs) are a set of receptor-like kinases (RLKs) involved in signaling pathways. WAKs have been described exhaustively in two herbaceous models, Arabidopsis thaliana and Oryza sativa (27 et 125 members,
respectively). Various studies suggested that WAKs are able to bind pectins of the plant cell wall through a specific protein domain located in their extracellular region.

In woody species, WAKs, as receptors, may play a decisive part in development and in response to environmental constraints. The main characteristic of trees is wood production through secondary growth and perennialism, which
implies short-term and long-lasting responses in continually changing environmental conditions. In addition, environmental stresses can induce specific modifications in secondary cell wall characteristics, notably G layer deposition in the
tension wood, which requires cellular communications between the apoplasm and the cytoplasm. The involvement of WAKs as potential mediators of the reaction wood formation in response to gravitropic stimulus has been proposed.
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Qnd the prediction of domain length, respectively. The tree obtained by the Bayesian inference method is represented. / leaves, roots and flowers, 16 PtWAKs were significantly affected by changing environmental conditions, and 24

» Although the phylogenetic analysis is calculated on the kinase domain, some monophyletic groups
preferentially contained one type of extracellular domain combination, suggesting a parallel evolution
between the intracellular kinase domain and extracellular domains of PtWAK-RLK.
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Phylogenetic tree of poplar, rice and Arabidopsis WAKs

The tree obtained by the Bayesian inference method is represented.
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were modulated differentially between poplar genotypes.

» Interestingly, PtWAK that showed a modulated expression after pathogen attack and PtWAK that are
modulated during developmental/growth processes belong to WAK clade |l (specific to poplar) and WAK clade |
(shared with Arabidopsis and rice), respectively. This is in accordance with what have been shown for the global
receptor-like kinase (RLK) family, suggesting that members of a gene family developed in a species-specific way
correspond to species-specific needs.

N Wy

» Two monophyletic clades \

are markedly differentiated -
(i.,e. WAK Clades | and 1l). A Conclusion
phylogenetic  analysis  of

poplar, rice and Arabidopsis

WAKs features described above make WAKs appealing candidates to investigate new communication

WAKs was also carried out. networks that may relay the cell wall status to the cytoplasm. The cell wall is an essential compartment
WAK clade | contains affected by many biotic constrains such as pathogen attacks or developmental processes but also by
members from the three abiotic stresses such as drought and various mechanical stimulations.

species while WAK clade I

contains only PtWAKs. This Our study provides new insights into the WAK gene family in Populus. Our findings may be a starting point
suggests that the evolution of for a study of the physiological roles of WAKs in cellular regulatory networks in woody species.
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