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Applying P25 pathogenicity factor of beet necrotic yellow vein virus in yeast two-
hybrid interaction hunt on the Rz2 sugar beet proteome identifies several
candidate proteins possibly involved in virus pathogenicity or plant resistance
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INTRODUCTION

Beet necrotic yellow vein virus (BNYVV) is responsible for one of the most devastating diseases
of sugar beet, the rhizomania. The virus is transmitted by the soil-borne plasmodiophorid
Polymyxa betae and induces severe lateral root proliferation, necrosis and strong root yield
reduction (Fig. 1.). Only growth of partially resistant hybrids carrying monogenic dominant
resistance genes (i.e. Rzl, Rz2) stabilizes yield but does not prevent virus infection and
replication entirely. RNA3 encoded pathogenicity protein P25 is responsible for symptom
development and yield reduction and its composition is associated with the resistance response
and formation of necrotic lesions in mechanical inoculated leaves of B. maritima and therefore
suggested to function as an avirulence (Avr) gene product in resistant and pathogenicity factor in

susceptible genotypes. In addition previous studies have shown that recently occurring resistance
breaking isolates possess increased P25 variability. Figure 1: BNYVV symptoms (a) root beard, (b) vein necrosis

MATERIAL & METHODS
In order to identify interacting plant proteins from resistant genotypes which are able to recognize and target P25, a yeast two hybrid (YTH) screen with an Rz2-

derived cDNA library was carried out. After several de-selection steps of false-positive P25 interactors (i.e. transcriptional autoactivator proteins), database
comparison and selection of genes with known functions were identified, resulting in 36 candidates. To confirm the interaction of the putative positive candidates

with P25 an in planta assay Bimolecular fluorescence complementation (BiFC) was carried out.

RESULTS

This screen identified several candidate proteins, which orthologues from other plant species are well-known to be expressed following pathogen infection and
involved in plant defense response (Fig 2.). Some interactions may be necessary for the virus life cycle or might serve to suppress the sugar beet defense. Among
the candidates are members of the plant ubiquitin/proteasome system and proteins involved in phytohormone signalling, cell cycle and structure as well as stress
and pathogen response (Tab. 1.). The interaction of several of the candidate genes with P25 was confirmed in Nicotiana benthamiana leaf cells by transient

agrobacterium-mediated expression applying the bimolecular fluorescence complementation (BiFC) technique (Fig 3.).
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pEG202-PS53
PIGE-5-LTA
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pIG4-5
pEG202-P25
PIGAS
Figure 2: YTH analysis. Interaction of (A) cDNA candidates with P25, (B) cDNA Figure 3: BiFC analysis. (A) positive control, (B) negative control,
candidates with empty vector, (C) System controls (C) - (L) cDNA candidates interating with P25
Table 1: cDNA candidates identified in the YTH analysis with possible
functions and responsibility in plant defense or viral W
pathogenicity
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