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Nep-1 like proteins (NLPs)
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3D-structure solved
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Nep-1 like proteins

Biological activity

* Phytotoxicity
 Plasma membrane permeabilization

« Activation of defense responses

All effect are limited to dicotyledons.



Nep-1 like proteins

Biological function ?

e Virulence factor ?

o0 Indirect evidence: transcription control,
heterologous expression

o No evidence from gene inactivation
o Attachment to host surface ??
o Suppression of microbial competitors ??

e Unknown enzymatic activity ??



NLP genes of Verticillium longisporum

VINEP ORF aa Mol. weight (Da)| intron aa sequence aa sequence

(nt) |sequence identity (Vd) identity (Vaa)

1 760 233 25,986 207-267 | 229/233 (98%) 224/233 (96%)

2 831 256 27,361 321-380 | 251/256 (98%) | 234/267 (88%)

3 834 277 31,040 - 2621283 (93%) | 269/277 (97%)

4 927 308 35,327 - 292/308 (95%) | 283/296 (96%)
92-149

S 970 264 29,420 o77-631 | 264/264 (100%) | 185/295 (63%)
829-890

Malte, Haiquan, Arne



NLP proteins of Verticillium longisporum

V1NEP-2
V1NEFP-3
V1NEP-4
V1NEP-1
V1NEP-5

V1NEP-2
V1NEFP-3
V1NEFP-4
V1NEP-1
V1NEP-5

Involved in Mg** binding
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Similarity to VINEPSs to other NLPs

T2 Podospora anserina (gi|171681357)
Chaetomium globosum (gi|116179466)
Meurospora crassa (gi|85093778)
Verticillium dahliae (VDAG 02984)
Vlongisporum NEP-3 (typeE)
Verticillium dahliae (VDAG 09117)

Magnaporthe grisea (gi|29974805)

I— Aspergillus fumigatus (gh|EDP53442.1)

5 gnap grisea (gi|39968479)
IE'_E Wlengisporum MEP-4 {typeF)
100 Verticilliom dahliae (VDAG 08022.1)

Podospora anserina (gi|171678369)
Verticilium dahliae (VDAG 03487)

Bacillus thuringiensis (gi|228903967)
Bacillus cereus (gi|228119385)
Streptomyces sviceus (gi|254404664)
Streptomyces sp. (9i|254376150)
Streptomyces ghanaensis (gi|239933044)
Micromonospora sp. (gil238059093)

44 Streptomyces sp. (gi|254385319)

Podosp (gi[171677249)

I i zeae (gil46126819)
Gibberella zeae (gi|46115104)

Vlengisperum NEP-2 {typeC)
Verticillium dahliae (VDAG 04550.1)

Wlengisporum NEP-1 {typed)
Verticillium dahliae (gb|AAS45247.1)
Fusarium oxysporum f. sp. erythrouyh...
gnaporthe grisea (gi|
Verticilium dahliae (VDAG 06993)
Botrytis eliptica (gb|ABB43266.1)
Sclerctinia scleratiorum (gi| 156061869)
Aspergillus flavus (gi|238500459)
Aspergillus oryzae (gi[16977977T)
Bacillus licheniformis (gi|52079983)
Bacillus halodurans (gi|15612858)
Pyrenophora tritici-repentis (gil1892...
Pericilium chrysogenum (gi]211582786)
57 ﬁ: Pyth?um aphanidermatum (gh|AAD53944.1)
Pythium monospemwm (gb|AAQE593.1)
74 Phytophthora sojae (gb|AAM45171.1)
g'__E Phytophthora parasitica (gb]AAK19753.1)
100 i

i ab) 5828.1)

Ascomycetes

Prokarotes

Oomycetes

—
100 Vlengisporum NEP-5 (typeG)
Verticillium dahliae (VDAG 079721}

%] T: ] ipil (gi|242791525)
100 Penicilium mameffei (gi|212534030)
00 Aspergillus clavatus (gi|121719243)
96 L— Neosartorya fischeri (gil119499131)
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Contains VINEP-3
and VINEP-4

Contains VINEP-2

Contains VINEP-1

Contains VINEP-5



In planta expression of VINEPs
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RNAI silencing of VINEP-1
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RNAI silencing of VINEP-1: transformation
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RNAI silencing of VINEP-1: efficiency
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RNAI silencing of VINEP-1: structure

Single insertion of RNAI construct
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Silencing VINEP-1 does not affect phenotype
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Silencing VINEP-1 alleviates diseases symptoms

Control V.I. wildtype V.l. VINEP-1#23

Malte, Haiquan



Silencing VINEP-1 reduces stunting
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Silencing VINEP-1 limits fungal growth in planta
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Histological study of root infection

B. napus grown on agar was inoculated with spores.

Mona



Infected roots of Brassica napus 12 hpi

V.l wildtype V.l. VINEP-1#19




Infected roots of Brassica napus 72 hpi

V.l wildtype V.l. VINEP-1#19

5 um




Purification of VI-NEP-1 protein

Expression Purification

L .

Haidy & Ruth



VI-NEP-1 causes leaf necrosis

Tobacco B. napus

Native Boiled Native Boiled

Infiltration of 100 pul of VI-NEP-1 [50 pg/ml]

Haidy & Ruth



VINEP-1 inhibits root growth in Arabidopsis

Arabidopsis thaliana LER (4 d)

Control \ VINEP-1 [50 pg/ml]

LY

A Haidy & Ruth *



VINEP-1 inhibits root growth in Arabidopsis

Arabidopsis thalilana BUR (4 d)

Control VINEP-1 [50 pg/ml]




VINEP-1 prevents germination of A.t. LER

A. thalina LER (9 d), VINEP-1 [50 ug/ml]




VI-NEP-1 is induced in xylem-simulating medium

M = mycelium
S = culture supernatant

PDB medium SXM medium

Detectin by
Western blotting

\ )
V.l. wild-type V.. VINEP-1#19

Haidy & Ruth



Fungus does not leave hypocotyl until 28 dp

Tissue Leaves Hypocotyl

dpi ng VL-DNAg FW ng VL-DNA/g FW
7 0,00 (£0.00) 2.88 (20.89)

14 0.01 (£0.01) 9.94 (£2.79)

21 0.51 (0.29) 3.95 (£1.65)

28 (.59 (£0.26) 10.4] (£1.52)

35 6.89 (£5.37) 25.38 (26.79)

Eynck et al., 2007



VINEP-1 is transported upwards in infected plants

B. napus 28 dpi with V. longisporum

Stem Root

VINEP-1 detected
on Western blot

Total protein

Haidy & Ruth



VINEP-1 in hypocotyl of infected B. napus

Hypocotyl 28 dpi,
FITC-antibody for VINEP-1

Mona & Ruth




Conclusions

Findings

e V
e V
e V
e V
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Hypothesis

P-1 IS cytotoxic
P-1 Is strongly induced In planta
P-1 Increases fithess of V.I. in xylem

P-1 does not effect root colonization

 VINEP-1 secreted In xylem causes
leakage of nutrients from adjacent tissue



VINEP team
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