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Abstract

Downy mildew, powdery mildew, grey mould, black rot, and grapevine trunk diseases are
among the most important fungal or oomycete diseases affecting grapevine, with a high
economic impact in all growing areas. In recent decades, extensive efforts have been made to
reduce the use of agrochemicals in viticulture, turning the management of these diseases a
major challenge. Given the urgent need to identify and develop new sustainable and effective
protection strategies, a better understanding of plant defence mechanisms is essential to
develop more tolerant plants and provide valuable insights for disease management. Although
recent advances in molecular technologies have allowed the identification of several resistance
genes, little is known about the complexity of the molecular mechanisms involved in
grapevine-pathogen interactions. This chapter aims to bring together the most up-to-date
findings on the regulation of grapevine defence mechanisms against major fungal and
oomycete diseases by enumerating promising candidate genes that offer broad possibilities
for inducing resistance to specific pathogens. We also focus on the use of functional genomics
as a tool to study grapevine immunity to different pathogens, with particular emphasis on new
emerging molecular technologies that will undoubtedly contribute to a sustainable plant

breeding.
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Abbreviations

BR:  Black rot

CDPKs: (Calcium-dependent protein kinases

CDS:  Pprotein coding sequences

CRISPR:  Clustered regularly interspaced short palindromic repeats
DEGs: Differentially expressed genes

DM:  Downy mildew

dsRNA: Double-stranded RNA

ETI:  Effector-triggered immunity

ETS:  Effector-triggered susceptibility

GM:  Grey mould

GMOs:  Genetically modified organisms

GTDs: Grapevine trunk diseases

HTS:  High throughput sequencing

IncRNAs: | ong non-coding RNAs

LRR: | eucine-rich repeats

LRR-RLK: | eucine-rich repeat receptor-like protein kinase

MAMPs:  \jicrobe-associated molecular patterns



MAPK: Mitogen-activated protein kinase
MAS:  Marker-assisted selection

MLO:  Mildew locus O

MTI:  MAMPs-triggered immunity
NBS:  Nucleotide-binding sites

NBTs: New breeding technologies
PAMPs: pathogen-associated molecular patterns
PCD:  programmed cell death

PM: Powdery mildew

PR:  pathogenesis-related

PRRs:  pattern recognition receptors
PTI:  pAMPs-triggered immunity

QTL:  Quantitative trait loci

RGAs: Resistance gene analogues

RNAi: RNA interference

ROS:  Reactive oxygen species

SBTs:  Subtilases

SIGS:  Spray-induced gene silencing
SIRNA:  Small interfering RNA

SWEET: Sugars Will Eventually be Exported Transporter



TFs:  Transcription factors
TIR:  Toll-interleukin receptor

TLP:  Thaumatin-like protein
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