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4.Relevance of the topic and state of the art:  

The maize species has always been considered as a model for genetic and cellular analyses and, 

since the advent of genomic technologies, it has become even more attractive. With a fully 

sequenced genome and the availability of different molecular tools, maize is nowadays 

considered one of the most accessible higher plant systems. Numerous gene models and 

molecular markers are available, along with seed stocks carrying different genetic variants 

(http://www.maizegdb.org). Maize is also a species of agronomic and cultural importance. In 

Europe its cultivation is widespread in Southern countries, including Italy, where environmental 

and social conditions are favorable. Many local accessions had been cultivated in small areas, 

isolated from other populations until the late 1950s, when they were almost completely replaced 

by the introduction of much more productive dent hybrids (1,2). However, the cultivation of 

some local varieties persists in specific locations. Although less productive, they show increased 

stability, accomplished through generations of selection for valuable functional traits. These 

genotypes may contain useful and untapped allelic variations and represent an important 

resource for the identification of novel alleles and haplotypes conferring resistance to 

environmental biotic and abiotic stress conditions (3). More recently, attention has also been 

given to the study of association between these varieties and specific microbial communities (4). 

5.Layout of the project (draft) 

This project aims at the identification and functional characterization of key genes controlling 

morphological traits and involved in plant response to drought conditions. It will also contribute to 

the characterization of the agrobiodiversity in maize for what concerns the capability to recruit 

endophytes, putatively involved in response against fungal infections, and tolerate drought stress 

conditions.  

5.1 Materials & Methods 

1. Gene functional studies. A group of mutants in genes controlling plant morphology and 

architecture and putatively involved in drought stress response is available in the laboratory of the 

proponents (5,6). For most of them the involved gene has been isolated. A detailed phenotypic 

characterization will be achieved by using various approaches, including physiological and cellular 

analysis. For one mutant, whose chromosomal position has been determined, a candidate gene 

approach will be undertaken to unravel the responsible gene. Response to drought will also be 

investigated during early stages of development in mutant and wild type sibling plants and gene 

expression profiles will be determined in referent inbred lines grown under different conditions. For 

the most interesting genes, allelic variants will be searched in a collection of maize accessions. 
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2. Effect of isolated endophytes on maize seedling growth. Specific bacterial strains isolated 

from local maize varieties will be inoculated to plants of the maize reference line B73 and other 

maize lines and the effect of the treatment will be determined at early stages of plant development. 

Plants will be grown under normal-watered as well as drought conditions. Treated and non-treated 

plants will be compared for plant growth and physiological parameters. Likewise, treated and non-

treated plants will be experimentally inoculated with the plant pathogenic and toxin-producing 

fungus Fusarium verticillioides to compare the symptoms caused on the plant and mycotoxin 

content in the kernels, to identify candidate biocontrol agents against this pathogen. 

 

       5.2. Schedule and major steps (3 years):  

First year  

 

Activities 

Mutant phenotypic and molecular analysis  

Expected results 

Description of the gene function; detection of a novel gene involved in plant development 

 

Second year  

 

Activities  

1. Analysis of mutant response to drought. Analysis of gene expression in plant grown under 

limited water supply 

2. Optimization of endophytes inoculation during seedling germination and growth 

Expected results:  

1. Detection of drought responsive genes 

2. Protocol for bacterial inoculation in maize  

 

 

Third year  

 

Activities 

1. Sequence analysis of key genes in local maize varieties  

2. Analysis of the effect of isolated endophytes on seedling growth in normal and water scarcity 

condition 

Expected results 

Detection of variants in genes involved in drought stress response 

Detection of bacterial strains beneficial to plant growth and response to drought and pathogen 

infection. 
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