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

 

The main cereal grain cultivated throughout the world is maize (Zea mays L. ssp. mays), maybe because of 
its versatility (Food and Agriculture Organization of the United Nations, Crops Production, 2009; Zeppa et al. 
2012). It can be used as feed for livestock, forage, silage and grain, but also for biofuel and for industrial 
uses. However human nutrition remains one of the main uses, determining the selection of varieties for 
producing many locally typical cornmeal such as polenta in Italy, angu in Brazil and mush in the USA. Polenta 
is a very popular dish in the northern regions of Italy (Zeppa et al. 2012). Different kinds of polenta exist on 
the basis of the maize variety and of the type of flour milling. Historically Italian polenta maize was obtained 
from landraces, fitted to the different microclimates peculiar to the several Italian agroclimatic areas 
(Brandolini and Brandolini 2009). Traditionally the landraces used in Italy for human feeding have a flint or 
semi-flint kernel texture (Brandolini and Brandolini 2009). Kernels of flint corn mostly have hard, glassy 
endosperms with smooth, hard seed coats: corn flour composition is well defined, it is mainly composed by 
starch (80%), proteins (10-15%) and lipids (5%) (Panzeri et al. 2011). However, there have been few  specific  
studies  on  polenta: it is known that polenta can be a good source of iron and phosphorus, and also of 
carotenoids, most of which are provitamins A (Venturelli et al. 1990; Brandolini and Brandolini 2009; 
Rodriguez-Amaya et al. 2008). The bio-fortification of these cultivars (for what concern antioxidant power) 
could be obtained by introgression of few dominant genes conferring a strong anthocyanin accumulation of 
kernel tissues, in fact anthocyanins have been studied in several different vegetables, because of their 
antioxidant power, the putative characteristic responsible for many health benefits (Tsuda 2012). Another 
important topic to be elucidated regards the effect of the presence of high level of flavonoid pigments on the 
accumulation of dangerous mycotoxins on kernels. In fact, recent studies indicate that flavonoid compounds 
could tackle the mycotoxins accumulation (Pilu et al 2011). In maize, fungal infections lead to contamination 
of grains with mycotoxins, in particular aflatoxins and fumonisins, and to loss of yield. Among the several 
fungal pathogens, Fusarium verticilloides and F. proliferatum are the most  abundant in several wet zones 
such as northern Italy, causing contamination in the kernels with fumonisin B2, B3 and most frequently B1 
(Marasas et al. 2006).  

 

 

5. Layout of the project (draft) 

Among the phytonutrients, anthocyanins have been extensively studied in several different vegetables, 
because of their antioxidant power, the characteristic supposedly responsible for their capacity for chronic 
disease prevention. Anthocyanins can also be synthesized in maize even though in Europe the colourless 
varieties have always been preferred. The maize genotypes displaying the anthocyanin colorations 
ranging from red to dark blue are grown widely by traditional farmers in Central and South America, even 
though the majority of maize varieties including those with white or yellow grains have the genetic 
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information for the anthocyanin biosynthetic pathway. Two multigene families are required for the 
regulation of the anthocyanin pathway: the r1/b1family belonging to the class of bHLH transcription 
factors and the c1/pl1/p1 belonging to the class of MYB transcription factors. A member of each family 
must be present and active in the dominant form to activate anthocyanin biosynthesis and according to 
the combination of alleles of the regulatory genes, the synthesis will be active in different plant tissues 
(Petroni et al., 2014). The aim of this project is to develop and study new varieties of maize rich in 
flavonoid pigments, to increase the antioxidant power of this food and study the possible role as 
antagonist vs the fungi attack. The plants selection will be assisted by molecular markers to speed the 
breeding activities.  

 

 

 

5.1.Materials & Methods: 

i)  Germplasm selection and breeding activities in experimental field and greenhouse 

ii)  Spectrophotometric analysis of flavonoids content in the kernels 

iii)  Marker assisted selection by SSRs and genotyping by sequencing (GBS) 

iv) Cloning and sequencing of regulatory genes in the different genetic materials 

v)  Mycotoxin analysis by HPLC and ELISA test 

5.2. Schedule and major steps 

  

 

 

 

 6. Available funds (source and amount) 

 
-  SOCIAAALP, Fondazione CARIPLO 2019-2022, bando coltivare Valore. 60.000 Euro 
 
- “Pigmented maize cobs waste as an environmental friendly solution to dye natural fibers” PASTEL.  
CARIPLO-Biotecnologie industriali  CARIPLO 2018-2020.  250000 Euro 
 
- Several other contracts with private companies  about 100000 Euro 
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