N

N

Avirulence proteins of Leptosphaeria maculans involved
in suppressive interactions share a common structural
pattern and are part of a larger family
Noureddine Lazar, Carl H. Mesarich, Yohann Petit-Houdenot, Nacera Talbi,
Ines Li de la Sierra-Gallay, Zelie Emilie, Karine Blondeau, Bénédicte Ollivier,

A. van De Wouw, Angélique Gautier, et al.

» To cite this version:

Noureddine Lazar, Carl H. Mesarich, Yohann Petit-Houdenot, Nacera Talbi, Ines Li de la Sierra-
Gallay, et al.. Avirulence proteins of Leptosphaeria maculans involved in suppressive interactions

share a common structural pattern and are part of a larger family. European Conference of Fungal
Genetics, Feb 2020, Rome, France. hal-04456400

HAL Id: hal-04456400
https://hal.science/hal-04456400
Submitted on 27 Mar 2024

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-04456400
https://hal.archives-ouvertes.fr

Avirulence proteins of Leptosphaeria POSTER ) ECFG15

maculans, involved in suppressive i ROME + ITALY 2020
N. Lazarl, C. Mesarich?, Y. Petit3, N. Talbis,

interactions, share a common structural 1. Gallay?, E. Zéliet, K. Blondeau?, B. Ollivier?,

. A. van de Wouw?, A. Gautier3, M.H. Balesdent3
pattern and are part of a larger family  A. idnurm?, H. van Tilbeurghand 1. Fudal3

How pathogens escape Effector-Triggered Immunity Suppressive interactions between avirulence
genes in L. maculans
High  PTI ETS ET ETS ETI
* The Dothideomycete Leptosphaeria maculans is responsible for stem canker of oilseed rape.
____________ Threshold for HR * The AVR gene of L. maculans AvrLm4-7 suppresses the recognition of AvrLm3 and Aerm5 9 by
the resistance proteins RIm3 and RIm9, respectively. '
* AvrLm3 and AvrLm5-9 are always present in natural isolates of L. maculans.
effectors | Avr-R * The presence of AvrLm4-7 does not impede AvrLm3 and AvrLm5-9 expression.
°_oc * The three AVR do not physically interact.
" -T}-\:e;;;l:j-f;r- AvrLm4-7 AvrLm3 Avilm3 |+ AvrLm4-7 AvrLm5-9 Avrilm5-9 |+ AvrLm4-7 R Avim47
effective resistance
| | l R l l
Y Dangl and Jones, Nature, 2006
- Complete deletion of the avirulence (AVR) gene Avrbma-7
- Down-regulation of the AVR gene / \ l 1 / \ l l
- Point mutations in the AVR gene N \V /
- Acquisition of new effectors able to suppress recognition RIm4 | | RIm7 RIm3 R Rims | |Rim9 R RIMS
Two exemples of AVR proteins suppressing Effector-Triggered Immunity in fungi: \ / l \ / l
- AVR1 in Fusarium oxysporum suppressing recognition of AVR2 by 12 and of AVR3 by I3 | | |
(Houterman et al., PLOS Pathog 2008) Resistance Resistance Resistance Resistance
- AvrLm4-7 in Leptosphaeria maculans (Plissonneau et al., PLOS Pathog. 2016; Goal: determine the mechanism involved in ability of AvrLm4-7 to suppress ETI
Ghanbarnia et al., Mol. Plant Pathol. 2018) using structural biology
Production of L. maculans effectors Identification of a common structural pattern between
Crystal structure of AvrLm4-7 had been previously determined (Blondeau et al., Plant J. 2015). EffECtorS involved in SupprESSive interactions

AvrLm5-9 recombinant protein was expressed in Pichia pastoris (pPICZa vector) and its

) , _ , , AvrLm4-7, AvrLmb5-9 and Ecp11-1 (AvrLm3) share structural analogies
crystall structure determined. AvrLm3 could not be produced either in P. pastoris or E. coli.
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Resolution of AvrLm5-9 structure
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Low production of AvrLm3 3
Ecpll-1 AvrLm4-7 | AvrLm5-9
Ecpll-1, an homologue of AvrLm3, triggers
recognition by a resistance gene of oilseed rape @ T L

Homologues of AvrLm3 identified in other fungal pathogens including Ecp11-1, apoplastic Consensus - 9--9.d4 g.f.taiag
effector of Cladosporium fulvum (Passalora fulva) triggering cell death on wild tomato. D ECPILL 5 T. ||=1 OB SR AT
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ECP11-1 as AvrLm3 is able to trigger recognition by RIm3 and that recognition is

- Central B-sheet with the same topolo
masked by the presence of AvrLm4-7 B pology

- Helical connection between 31 and 2 conserved

Mean disease rating on RIm3 cultivar Mean disease rating on RIm3 cultivar . .
. ECP11-1 ECP11-2 - 2 of the disulphide bounds conserved
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l 5 Avim®s - Connections between 33 and 34 very different
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 IRRNRRRTNE Identification of a larger structural family
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28223388 V4 in L. maculans and other phytopathogenic fungi
EEEEERGE G /N Structure-informed searches identified 13 putative structural analogues among L. maculans
R effector candidates (most of them located in TE-rich regions, over-expressed during primary
IBCN18 + ECP11-1 . . . . . (e . . .
Resistance infection). Putative structural analogues were also identified in other phytopathogenic fungi.
NzT4 and V13.269 are virulent towards RIm3 *  IBCN18 are virulent towards RIm3 and avirulent towards RIm7 :
19.4.24is avirulent towards RIm3 e 19.4.24 is virulent towards RIm3 Accession number Ligag;ch AVR gene Cor(:}zzcr){:\neent Ovei;e;(gr’f;slon SuperContig 12
e Lmb_jn3_03262 143 AvrLm4-7 TE-rich Yes 3 10
Resolution of Ecp11-1 structure and oo 1006 161 mnmss  mam e m |
. . Lmb_jn3_03263 142 Gene-rich Yes 3 % :
prediction of AvrLm3 structure S I
= Lmb_jn3_12986 143 TE-rich Yes 18 ‘g
Lmb_jn3_08419 174 TE-rich No 10 § 4
Lmb_jn3_00001 160 AvrLm3 TE-rich Yes NA
Lmb_jn3 08343 141 TE-rich Yes 9 ’
Lmb_jn3_03815 140 TE-rich Yes 3 , M || o || || o || | I ! !
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Ecpll-1cr | str r AvrLm3 structural model . . . . . . .
P crystal structure based on Ecpl1-1 struct Conclusions : Structural family of effectors: (i) Common origin? (ii) Same plant proteins or
ased on Ecp11-1 structure g . i
P cellular processes targeted? (iii) recognition by the same resistance proteins?
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