
Transcriptome profiling of eight Zea mays lines iden4fies genes responsible for the resistance 
to Fusarium ver-cillioides. 

Authors: Nhien Tran Thi1†, Alessandra Lanubile3†, Adriano Marocco3, Mario Enrico Pè1, Ma>eo 
Dell’Acqua1, Mara Miculan1$* 

Affilia4ons: 

1Center of Plant Sciences, Scuola Superiore Sant'Anna, Pisa, 56127, Italy 
2Department of Sustainable Crop Produc-on, Università Ca>olica del Sacro Cuore, Piacenza, 29122, 
Italy 

$Current Address: Center of Desert Agriculture, King Abdullah University of Science and Technology, 
Thuwal, 23955 Saudi Arabia 
†These authors contributed equally to this paper 

*Presen4ng author: Mara Miculan 
Email address presen4ng author: mara.miculan@kaust.edu.sa 
 
The current study characterized the plant response to Fusarium seedling rot disease in maize 
using gene expression profiling of eight divergent maize MAGIC founder lines with contras4ng 
levels of resistance. The cul4va4on of maize (Zea mays L.), one of the most important crops 
worldwide for food, feed, biofuels, and industrial applica4ons, faces significant constrains due to 
Fusarium ver-cillioides, a fungus responsible for severe diseases including seedling blights, stalk 
rot, and ear rot. Its impact is worsened by the fact that chemical and agronomic measures used 
to control the infec4on are oNen inefficient. Hence, gene4c resistance is considered the most 
reliable resource to reduce the damages. Young seedlings of eight divergent maize lines, founders 
of the MAGIC popula4on, were ar4ficially inoculated with a F. ver-cillioides strain. Phenotypic 
analysis and transcriptome sequencing of both control and treated samples iden4fied several 
hundred differen4ally expressed genes enriched in metabolic processes associated with terpene 
synthesis. A Weighted Gene Co-expression Network Analysis (WGCNA) further refined the pool of 
genes with poten4al implica4ons in disease response and found a limited set of hub genes, 
encoding bZIP and MYB transcrip4on factors, or involved in carbohydrate metabolism, solute 
transport processes, calcium signaling, and lipid pathways. Addi4onal gene resources were 
provided combining transcriptomic data with previous QTL mapping, thereby shedding light on 
the molecular mechanisms in the maize-F. ver-cillioides interac4on.  
The transcriptome profiling of eight divergent maize MAGIC founder lines with contras4ng levels 
of Fusarium ver-cillioides resistance combined with phenotypic analysis, clarifies the molecular 
mechanisms underlying the maize-F. ver-cillioides interac4on.  
 


