
The MICOTI project: 

towards a fungal-based

integrated pest management against 

Scaphoideus titanus

From pesticides to biocontrol of S. titanus: the MICOTI project   

Two strategies based on insect-fungal interactions    

THE INSECT VECTOR

Name: Scaphoideus titanus

Taxonomic position: Hemiptera
Biological cycle: univoltine (adults: May - Oct.)
Feeding: sap-sucking insect
Core microbiome: Candidatus Karelsulcia muelleri 
(Bacteria) and a yeast-like symbiont, YLS  (Fungi)
Geographical distribution: detected in 21 European 
countries
Distinctive features: main vector of Grapevine 
flavescence dorée phytoplasma
Main control agent: compulsory insecticide 

treatments

ID CARD

THE PLANT PEST

Name: Grapevine flavescence dorée
phytoplasma
Taxonomic position: Bacteria
Main target: grapevine (Vitis)

EU Categorization: EPPO A2 Quarantine pest 
Main Vector: the leafhopper Scaphoideus titanus

Geographical distribution: detected in almost all 
the main grape-growing countries in Europe
Risk: yield loss estimated at 0.5-1% of the EU wine 
and grape production; infected plants can show a 
yield reduction of up to 92% compared to healthy 
plants

ID CARD

The project is funded by the Italian Ministry of Agriculture, CUP B17G23000320005 

Insecticidal treatments 
have:
• a significant economic 
impact;
• harmful consequences for 
microbial biodiversity, deep 
and surface water, and 
animal and human health; 
• off-target effects on 
beneficial insects, such as 
pollinators and predators.

Towards the European 
"Green Deal":
• halving pesticide use by 
2030;
• reversing the decline of 
pollinator populations;
• increasing biodiversity in 
forest ecosystems;
• transitioning to fair, 
healthy and environmentally 
friendly food systems.
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SUSTAINABILITY of RNAi: 
• a low likeliness of adverse off-target effects;
• unlikely onset of resistance in the targeted insect;
• dsRNAs are highly degradable, non-toxic and do 
not leave residuals in the environment. 

SUSTAINABILITY of EPF: 
• isolated from natural habitats, including vineyards
• naturally pathogenic to a range of insect pests
• show little to no adverse effects on the 
environment.

Identification and selection of entomopathogenic 
fungi (EPF) against S. titanus

RNA interference (RNAi) against the yeast-like 
endosymbiont of S. titanus (StYLS)

OBJECTIVES:

• evaluation of the effectiveness of EPF strains 
against the insect by direct contact

• genomics, proteomics and biodiversity studies of StYLS in relation to 
its insect host
• description of the RNAi machinery in a fungal endosymbiont
• evaluation of the effectiveness of RNAi-mediated strategies against 
an insect symbiont. 

    
OBJECTIVES:

•  assessment of YLSs prevalence in the microbiota of 
other insects through bioinformatic analyses of SRA 
accessions (RNAseq, ILLUMINA) and literature search

• analysis of the effects of fungal endophytic colonization on 

grapevine: do endophytic EPF provide a biological advantage for the 

plant?

• evaluation of the lethal and sub-lethal effects of endophytic EPF 

strains on the insect.

S. titanus parasitized by M. anisopliae BP1e, 

which caused 79.5% mortality

StYLSMetarhizium anisopliae

Hemiptera Lepidoptera Hymenoptera DipteraColeoptera

number of YLS - 

positive species /

number of 

analysed 

European species

0/198*3§/82# 0/246*# 0/65*0/190*

* including pollinators, predators, parassitoids
§ Scaphoideus titanus, Conomelus anceps, Ulopa reticulata
# represents the totality of different species with European geolocalization in the SRA database 

SRA analyses:

Literature search: 74 insect species with YLSs, only hemipterans so far
Pathogenicity tests: the multivoltine phytoplasma vector Euscelidius 

variegatus has been used for the preliminary selections

228

19

EPF strains in the collection

EPF strains selected as highly 

pathogenic to E. variegatus

EPF strains selected as

pathogenic to S. titanus

? Lepidoptera: all SRA European species in the families Noctuidae and Hesperiidae and in the superfamily Papilionoidea. 

Hymenoptera: all SRA European species in the families Apoideae, Vespidae, Scolididae, Braconidae and Ichneumonidae 

and in the superfamily Chrysidoidea

Diptera: all SRA European species in the families Bombyliidae and Syrphidae


