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PGIPs are extracellular plant protein inhibitors of fungal endopolygalacturonases (PGs). These proteins belong to the 
leucine-rich repeat (LRR) family and are encoded by small gene families. In bean, the  pgip family is composed by four 
members (Pvpgip1, Pvpgip2, Pvpgip3 and Pvpgip4) all sharing a similar size (about 1 Kbp) and a modular LRR 
organization composed by ten imperfect repeats. The protein encoded by Pvpgip2 shows a wide spectrum of 
specificities against fungal PGs and is the most efficient inhibitor among the PGIPs so far characterized. The tree-
dimensional structure of this protein has been recently determined and sites involved in the interaction with PGs have 
been also identified. 
In order to analyse the variability of this gene and to gain information about the structure-function relationship we are 
analysing the wild bean germplasm and cultivated genotypes. Results obtained so far indicate that the protein encoded 
by Pvpgip2 is quite well conserved and only a few variants have been identified. The majority of variants contains 
synonimous substitutions and only one accession show non  synonimous replacement in the first LRR. A slightly larger 
variation has been found by analysing Pvpgip2 in the related species P. coccineous and P. lunatus. A maximum of five 
and seven non synonimous substitutions have been identified in P. coccineous and P. lunatus, respectively. 
In order to study the biochemical properties of the Pvpgip2 variants, we have expressed them in Nicotiana bentamiana 
by using the Potato Virus X (PVX) as vector. The transient expression of the protein was verified by western blot using 
a specific monoclonal antibody. Total protein extracts from N. benthamiana containing the specific PvPGIP were used 
in agarose diffusion assays to test their recognition specificities against a number of PGs including Botrytis cinerea, 
Aspergillus niger, Fusarium moniliforme, Colletotricum acutatum and Stenocarpella maydis. Preliminary data of these 
assays indicate the absence of any qualitative difference between the PvPGIP2 variants. These sequences and those 
from others Pvpgip homologs, whose recognition capabilities towards PGs are known, were subjected to models of 
codon evolution to identified sites that are likely subject to adaptive evolution. 
 
 


