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actinoporins and actinoporin-like proteins
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Ottmann C et al. (2011) Proc. Natl. Acad. Sci. USA 106: 10359-10364




Necrosis and ethylene-inducing protein 1
(NEP1)-like proteins

Constitute one of the largest microbial protein
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NLPs are necrosis and virulence-promoting proteins

tobacco Arabidopsis

NLPs are not cytotoxic on
COS-7 cells
human fibroblasts
sheep erythrocytes
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NLPs are necrosis and virulence-promoting proteins

Cytotoxic NLPs are microbial virulence factors

Pectobacterium carotovorum

Fusarium oxysporum 120 -
Phytophthora sojae (Dong S et al. (2012) Mol. Plant. -
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Are NLPs cytolytic toxins (cytotoxins)?
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importance of a conserved ion-binding motif

R102A H103A

Ottmann C et al. (2011) Proc. Natl. Acad. Sci. USA 106: 10359 10364



NLP cytotoxicity is required for
Pectobacterium carotovorum virulence
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mechanism of membrane damage by NLPs

Hong et al. (2002) J. Biol. Chem. 277: 41916-41924
Rojko N et al. (2016) Biochem. Biophys. Acta 1858: 446-456
Ottmann C et al. (2011) Proc. Natl. Acad. Sci. USA 106: 10359-10364




lipids as receptors for NLPs?
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GIPCs ARE receptors for NLPs
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GIPC: glycosyl inositol phospho ceramides




GIPCs ARE receptors for NLPs
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specificity of NLPs
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specificity of NLPs

apoNLPp, ,
NLPp,,-glucosamine

NLPpy-mannosamine Lenari¢ T et al. (2017) Science 358:1431-1434
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GIPC lipids determine specificity

Monocots Eudicots
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structural studies of nhon-toxic NLP

Downy mildew pathogen Hyaloperonospora arabidopsidis
12 genes coding for NLP proteins and 15 pseudogenes

Name Size(aa) SP-score Heptapeptide

PsojNIP 237 0,998 GHRHDWE
HaNLP1 245 0,999 SVRHSWE
HaNLP2 281 1,000 GHRYDWE
HaNLP3 266 0,393 GHRHDWE
HaNLP4 262 0,999 GHRHDWE
HaNLP5 250 0,998 SRRHDWA
HaNLP6 419 1,000 GHRYDWE
HaNLP7 173 0,998 WIRHVWHN
HaNLP8 267 0,999 GYRHAFE
HaNLPS 308 1,000 DDRHDWE
HaNLP10 286 1,000 GORHDWE
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1.6
= a4 @0 hpi
o W6 hpi
[} 1.2 .
g ol 012 hpi
o 01 dpi
& W2 dpi
% 0.6 | | @3 dpi
© 043 " | “II
o 1] :

0.2 1 il H W I i | H

0 - I I l i I — i_ | | I II =

HaNLP7 HaNLP8 HaNLP9 HaNLP10

Cabral A etal. (2012) MPMI 25: 697-708

HaNLP1 HaNLP2 HaNLP3 HaNLP4 HaNLP5 HaNLP6




structural studies of non-toxic NLP
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model systems to study toxicity of NLPs

Hong et al. (2002) J. Biol. Chem. 277: 41916-41924
Rojko N et al. (2016) Biochem. Biophys. Acta 1858: 446-456
Ottmann C et al. (2011) Proc. Natl. Acad. Sci. USA 106: 10359-10364




model systems to study toxicity of NLPs
GIPC:POPC 2:1 (w/w)
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applied value
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specificity of NLPs
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