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PP-83   Changes in expression of stress-responsive genes in Fusarium proliferatum 
exposed 
to host plant extracts 

Łukasz Stępień1, Natalia Witaszak1, Agnieszka Waśkiewicz2, Justyna Lalak-Kańczugowska1 

1 Department of Pathogen Genetics and Plant Resistance, Institute of Plant Genetics of the Polish Academy of Sciences, Poland 
2 Department of Chemistry, Poznań University of Life Sciences, Wojska Polskiego 75, 60-625 Poznań, Poland 

Stress factors (biotic or abiotic) are critical players in functional characteristics of plant-pathogenic fungi. Our 
previous studies have shown that Fusarium proliferatum, a casual fungal pathogen, besides increased fumonisin 
biosynthesis, activates the expression and accumulation of numerous proteins to minimize the effect of potential 
stressing factors, such as host plant extracts. Some of them are related with stress response, e.g. the heat-shock 
proteins (HSPs) which often show protective and stimulating biological functions. Therefore, here we tried to 
understand the role of HSPs in response to stress conditions exerted by the presence of plant metabolites from 
host species. The main objective of present study was to examine the changes in the expression of two Hsp genes 
after the addition of aqueous extracts from four potential host species in Fusarium proliferatum. 

Asparagus-derived F. proliferatum strains was cultured in vitro using a liquid medium, which at the 5th day of 
cultivation was supplemented with plant extracts made from asparagus, maize, garlic and pineapple tissues. 
Mycelia were collected every two days from liquid cultures before and after extract added and subjected to the 
total mRNA extraction. To validate the expression profiles of Hsp70 and Hsp88 genes, specific primers were 
designed based on previously obtained partial genomic sequences and quantitative RT-PCR technique was used 
and normalized against the constitutively expressed tub2 gene. 

The expression levels of Hsp70 and Hsp88 genes varied relating to host extract used. The Hsp88 gene was 
expressed in all samples whereas the expression of the Hsp70 gene was observed 24 h after the extract 
supplementation. The asparagus extract induced the highest increase of Hsp70 and Hsp88 transcript levels and 
garlic extract was the second most effective inducer. In the Hsp88 expression profile we observed two expression 
peaks: after 24 h of extract supplementation and after 12 days of cultivation (7 days after extract application). We 
have demonstrated that dissimilar nutritive environments have significant impact on stress-related gene 
expression profiles in F. proliferatum. 
This research was supported by the Polish National Science Centre Project 2015/17/B/NZ9/03577. 

 

PP-84   Cadmium and Deoxynivalenol in durum wheat grains: physiological and 
biological basis of the co-contamination. 

Florence Richard-Forget1, Vessela Atanasova-Penichon1, Sylvain Chereau1, Jean-Yves Cornu2, Christine 
Ducos1, Valérie Nicaise2, Laetitia Pinson-Gadais1, Nadia Ponts1, Marie-Noelle Verdal-Bonnin1, Quentin Gras1 

1 UR1264 MycSA, INRA, France 
2 INRA, UMR 1391 ISPA, 71 Avenue Edouard Bourlaux, CS20032, 33 883 Villenave d’Ornon, France 

Cadmium (Cd) and mycotoxins are among the most worrying contaminants that threaten the safety of food 
products derived from cereal kernels. Indeed, as recently supported by the last French total diet survey (Anses, 
2011), deoxynivalenol (DON) and Cd human exposure through food mainly results from the consumption of cereal-
derived products. Durum wheat is the most sensitive cereal culture for both DON and Cd accumulation in kernels, 
leading to a high frequency of co-contaminated harvests. This frequent co-occurrence (even though each toxic 
substance is in concentration within the EU regulatory limits) combined with the fact that Cd and DON are likely to 
be distributed in the same milling fractions raises the concern of consumer exposure to the cocktail Cd+DON. 

To address the issue of DON+Cd co-contamination, the CaDON initiative (funded by the French National Agency 
for Research, 2015-2019) investigates the relations between Cd and DON occurrence in durum wheat, from crops 
co-contamination in the field to the milling end products, as well as the toxicity of Cd and DON mixtures upon 
ingestion. One of the objectives pursued by the CaDON project aims to elucidate the physiological bases of 
Cd+DON contamination of durum wheat kernels. The effect of soil Cd contamination on Fusarium graminearum 
infection and DON accumulation in kernels and conversely of F. graminearum infection on Cd accumulation are 
investigated through the implementation of in vitro and greenhouse experiments. As a first step, the way F. 
graminearum exposition to Cd affects the production of DON is analysed and the mechanisms underlying this 
modulation investigated with a strong focus on the relation between Cd/oxidative stress/DON biosynthesis. These 
insights will be the subject of the present communication together with the first data delivered by greenhouse 
experiments. 
 Anses, 2011. https://www.anses.fr/fr/content/les-etudes-de-lalimentation-totale-eat 


	Table of Contents
	General Information
	Welcome Address
	Invited Speakers
	Detailed Program
	Posters Table
	Lectures
	Welcome Note & Plenary Session
	PS-01   Understanding host adaptation in Fusarium oxysporum
	PS-02   Ecological functions of toxins produced by Fusarium spp.

	Session 1: Fusarium genomics and virulence mechanisms, population genetics and diversity
	FV-01   Fusarium pathogenomics: old approaches meet new technology in understanding pathogen virulence
	FV-02   Investigating the genome of the Quorn fungus Fusarium venenatum
	FV-03   Phytotoxic cyclic lipopeptides produced by Fusarium graminearum
	FV-04   Genomics and effector characterization of the novel sugarbeet pathogen Fusarium secorum
	FV-05   Comparative genomics of Fusarium graminearum strains harboring aggressiveness in bread wheat
	FV-06   Distribution and evolution of genes responsible for biosynthesis of mycotoxins in Fusarium
	FV-07   Role of the Fusarium tricinctum species complex in Fusarium Head Blight disease: virulence and mycotoxin production in durum wheat
	FV-08   Intraspecific trait variations in Fusarium langsethiae
	FV-09   IAA-Asp amidohydrolase – a putative effector protein of Fusarium species
	FV-10   Fusarium graminearum diversity in Finland, Norway, and Russia
	FV-11   Genetic variability, mycotoxin profile and metabolomic of Fusarium proliferatum pathogen on different host plants.

	Session 2: Host resistance: mechanisms, genetics, genomics and breeding
	HR-01   Insights into Fusarium-host interactions gained from crop and model species
	HR-02   FHB  – resistance genes, genomic hotspots and grain development
	HR-03   Genomic approaches for increasing Fusarium head blight resistance in durum and bread wheat
	HR-04   Resistance to Fusarium langsethiae in Norwegian oats – Safe Oats
	HR-05   Anther extrusion, a passive resistance factor of Fusarium head blight, is associated with semi-dwarfing genes Rht-B1 and Rht-D1
	HR-06   Classical and genomics-assisted improvement of Fusarium head blight resistance in bread wheat, durum wheat and triticale
	HR-07   Elucidating Bakanae disease resistance in japonica rice
	HR-08   Trichothecene-conjugating UDP-glucosyltransferases: substrate specificities, kinetics and inhibition by culmorin
	HR-09   Host-induced gene silencing as natural resistance strategy of wheat against Fusarium head blight
	HR-10   Resistance to Fusarium verticillioides and fumonisin accumulation in African maize inbred lines resistant to Aspergillus flavus and aflatoxins
	HR-11   Fusarium wilt strikes global banana production, again

	Session 3: Fusarium secondary metabolites and metabolomics of Fusarium-host plant interactions
	MB-01   Gene discovery and editing to enhance resistance in wheat against fusarium head blight
	MB-02   Fusarium langsethiae – the tough fungus from the North
	MB-03   Metabolomics of Fusarium head blight: Examining the attack of Fusarium graminearum during infection of two near isogenic wheat lines differing in the resistance QTLs Fhb1 and Qfhs.ifa-5A
	MB-04   Mycotoxin biosynthesis and central metabolism are two interlinked pathways in Fusarium graminearum, as demonstrated by the extensive metabolic changes induced by caffeic acid exposure
	MB-05   How do abiotic factors influence growth, fumonisin biosynthesis and stress response in Fusarium proliferatum?
	MB-06   Metabolomics to decipher biochemical defence of cereals against Fusarium and mycotoxin accumulation
	MB-07   ‘Omics profiling of Clonostachys rosea strain ACM941 highlights unique genetic and metabolic features potentially contributing to its bio-control of Fusarium graminearum
	MB-08   FCRAV2, a gene involved in significant changes in the physiological and metabolic profiles of F. culmorum
	MB-09   Annotation of Fusarium graminearum’s dark matter: Clustering of unknown, structurally similar fungal metabolites during wheat infection by molecular networking
	MB-10   Nucleosome dynamics in the toxin-producing plant pathogen Fusarium graminearum
	MB-11   Uncovering the priming potential of Z-3-hexenylacetate in the tripartite interaction between wheat, Fusarium graminearum and the English grain aphid Sitobion avenae

	Session 4: Fusarium mycotoxins - Toxicology, Metabolism and Remediation
	MT-02   Comparative toxicokinetics and oral bioavailability of (emerging) Fusarium mycotoxins in pigs and poultry, in relation to species dependent sensitivity and selection of biomarkers for exposure and efficacy testing of mycotoxin detoxifiers
	MT-03   Marasas' et al. (1984) “Toxigenic Fusarium Species: Identity and Mycotoxicology” revisited
	MT-04   Impact of Climate Change interacting factors on growth and T-2 and HT-2 production by Fusarium langsethiae strains
	MT-05   New regulatory tricks for an old toxin cluster
	MT-06   Masked Fusarium mycotoxins: an overview on recent discoveries
	MT-07   A foray into the metabolization of deoxynivalenol by different animal species
	MT-08   Impact of co-occurring xenoestrogens on the endocrine disruptive potential of zearalenone and α-zearalenol
	MT-09   Microbial degradation of zearalenone by Actinobacteria: Mind the toxicity
	MT-10   The enzymatic detoxification of deoxynivalenol (DON): identification of the DON epimerization pathway
	MT-11   Inactivation of Fusarium toxins: Implications for health and performance of pigs

	Session 5: Integrated Fusarium management (pre/postharvest, epidemiology and forecasting, fungicide resistance, utilization of contaminated batches)
	FM-01   A novel integrated management strategy to tackle mycotoxins along the entire food and feed chain
	FM-02   Integrated and innovative MYCOKEY actions for Fusarium mycotoxin management in the food and feed chain
	FM-03   Integrated Fusarium management
	FM-04   Healthy and safe oats? Dominant Fusarium species, influencing cropping factors, epidemiology and susceptibility
	FM-05   Synergic potential of pre-milling and milling strategies to minimize mycotoxins and increase fiber content of wheat-based products
	FM-06   Interactions between Fusarium and Microdochium species, fungicides and host resistance: consequences for Fusarium head blight disease and mycotoxin production in wheat
	FM-07   Cross validation of forecasting models for DON in wheat in Europe
	FM-08   Integrated Fusarium management of potatoes in the USA
	FM-09   Does zero-tillage increase mycotoxins in oats and barley in cool climate?
	FM-10   Forecasting model for the control of Fusarium diseases and the mycotoxin content of wheat and maize


	Poster Presentations
	PP-01   Innovative strategies with sustainable fungicides of new composition towards mycotoxin fusarium control in cereals
	PP-02   Isolation and identification of an unusual, modified, D-L-α-cyclic hexapeptide from the filamentous fungus Fusarium graminearum
	PP-03   Assessment of the effects of the Fusarium mycotoxin Deoxynivalenol in Wistar rats: monitoring of fecal samples by LC-MS/MS and metagenomic analysis of gut microbiota by next-generation sequencing
	PP-04   New compounds isolated from Fusarium avenaceum grown on exotic media
	PP-05   Accuracy of genomic selection models for predicting Fusarium head blight resistance in bread wheat
	PP-06   Factors influencing the accumulation of mycotoxins in grain of cereals
	PP-07   NX-toxins: toxicity, stability and detoxification
	PP-08   Diversity in the tomato wilt fungus, Fusarium oxysporum f. sp. lycopersici: variation of mutations in AVR genes in the field isolates
	PP-09   Enzymatic production of 3-lactyl-deoxynivalenol and 3-propionyl-deoxynivalenol
	PP-10   Incidence of Fumonisin B1 in durum wheat grains in Serbia
	PP-11   Fusarium graminearum might be able to downregulate plant ethylene signalling and to deplete L-cysteine of the host plant with cysteine-racemase
	PP-12   Killing or modulating. Selection strategies of Streptomycetes limiting trichothecene type B production in cereals affected by Fusarium.
	PP-13   Cropping factors which increase the risk of Fusarium infection and mycotoxin contamination in Swiss silage and grain maize
	PP-14   Dynamic of the genome in Fusarium graminearum: insights on evolution of pathogenicity related traits
	PP-15   Evaluation of fusarium head blight resistance by digital pictures analysis for triticale populations with Fhb1 introgression
	PP-16   ADEPIDYNTM:  A new broad spectrum foliar fungicide for multiple crops
	PP-17   Fusarium spp. associated with ‘bud rot’ of oil palm in San Lorenzo, Esmeraldas province, Ecuador
	PP-18   Identification of candidate genes present on 7EL chromosome of Thinopyrum elongatum and responsible for FHB resistance in Triticum aestivum
	PP-19   Phenamacril: a potent, but reversible, inhibitor of Fusarium class I myosin
	PP-20   Ethylene biosynthesis by Fusarium graminearum in vitro.
	PP-21   Effect of Fusarium Head Blight pathogens on gluten quality in wheat
	PP-22   Functional analyses of RecQ helicase and SMS-2 protein genes in Fusarium oxysporum f. sp. lycopersici
	PP-23   Combinatory effects of glutathione-modulation on the toxicity of the Fusarium mycotoxins deoxynivalenol (DON), NX-3 and butenolide (BUT)
	PP-24   Automated multispectral phenotyping for better understanding the plant-Fusarium interaction.
	PP-25   Exploring the role of ethylene signalling and wheat resistance to Fusarium graminearum
	PP-26   Charaterization of the interaction between cotton and Fusamium oxysporum isolates causing seedling disease.
	PP-27   Fusarium species isolated from Pennisetum clandestinum collected during outbreaks of kikuyu poisoning in cattle in South Africa
	PP-28   Fusarium species diversity and deoxinivalenol level in grain of different spring wheat and spring barley varieties in Lithuania
	PP-29   A field study on the reduction of Fusarium toxins in wheat by the biological control agent Clonostachys rosea and the evaluation of a novel formulation strategy
	PP-30   Mycotoxins in two size fractions in Norwegian oat grains
	PP-31   Fusarium landscape of asparagus decline syndrome in Spain and influence of soil biodisinfection and Trichoderma spp. on crop establishment.
	PP-32   Towards a CRISPR-Cas9 system in Fusarium poae
	PP-33   INFLUENCE of agronomic and climatic factors on the epidemiology of Microdochium species and assessment of wheat cultivars susceptibility to these pathogens in France.
	PP-34   Control of Fusarium head blight in wheat by using Bacillus velezensis RC 218 and chitosan in Argentina
	PP-35   Exploring Fungal endophytes as new biocontrol agents against Fusarium graminearum in maize
	PP-36   Response of oat genotypes to Fusarium head blight in western Canada.
	PP-37   Quantification of fumonisins and hydrolysed fumonisins in pig serum with LC-MS/MS
	PP-38   An investigation into Fusarium langsethiae resistance in UK oat breeding lines
	PP-39   Fusarium chlamydosporum species complex associated with Brazilian rice: species diversity and toxigenic potential
	PP-40   Catechization of a wheat leucine rich receptor like kinase for Fusarium graminearum resistance.
	PP-41   Hunting for orphan genes involved in wheat defence against Fusarium head blight disease.
	PP-42   Kdm5, a jumonji histone H3 demethylase is a chromatin regulator of secondary metabolite gene expression and virulence in Fusarium graminearum
	PP-43   Diallel analysis of Fusarium head blight resistance caused by Fusarium graminearum in winter wheat
	PP-44   Using Brachypodium as a tool for screening resistance against wheat root diseases
	PP-45   Response of some durum and bread wheat genotypes to fusarium foot and root rot disease under dry conditions in Tunisia
	PP-46   Global mycotoxin survey 2017 for animal feed
	PP-47   Breeding for high resistance to Fusarium head blight (FHB) in cultivar selection programs with and without known FHB resistance sources aided by artificial inoculation
	PP-48   Enzymatic deactivation of Fusarium mycotoxins in corn cob mix silage
	PP-49   MAPK overexpression in Fusarium graminearum—towards characterization of the Mgv1 signalling pathway
	PP-50   Bacillus velezensis RC 218 as biocontrol agent of Fusarium head blight: effect on Fusarium graminearum penetration and growth on wheat spike
	PP-51   Fusarium langsethiae artificial oat infection under field conditions
	PP-52   The epidemiology of Fusarium langsethiae in oats
	PP-53   Genome wide association studies to identify markers, QTL and genes associated with Fusarium kernel rot resistance in two maize populations
	PP-54   A Genome-Wide Association Analysis Study (GWAS) for Fumonisin Content in Maize Kernel
	PP-55   Enzymatic detoxification of fumonisin and zearalenone in the bioethanol process
	PP-56   Use of Fusarium mycotoxin degrading enzymes in corn cob mix silage
	PP-57   Screening a wheat mutant population for deoxynivalenol sensitive lines
	PP-58   Reliable method for Gibberella fujikuroi species complex differentiation by matrix-assisted laser desorption/ionization time-of-flight mass spectrometry
	PP-59   Dissecting a wheat chromosome in search of a Fusarium head blight susceptibility factor
	PP-60   Diversity and incidence of Fusarium species on maize under different pesticide treatments
	PP-61   Genetic resources for maize breeding programmes to improve ear rot resistance in Poland
	PP-62   Fusarium head blight in German oats - genetic, toxigenic and phenotypic diversity of Fusarium langsethiae, F. sporotrichioides and F. poae
	PP-63   Positive-negative selectable markers based on fusion genes allow efficient marker-free gene editing in F. graminearum as well as Cre-loxP aided recycling of transformation markers for consecutive knockouts
	PP-64   Developing FHB resistance and lowered DON content in two-row barley at the Agriculture and Agri-Food Canada, Brandon Research and Development Centre
	PP-65     Monitoring of the content of mycotoxins in the feedstuffs of the central zone of the Russian Federation for 2015-2016
	PP-66   Nutrient preferences in F. langsethiae revealing competitive skills
	PP-67   Oats for the future
	PP-68   Species specific impact of Fusarium ssp. on Asparagus officinalis crown and root rot
	PP-69   Two approaches for the detection and quantification of Fusarium Head Blight on common wheat: hyperspectral imaging on ears and multispectral imaging on kernels
	PP-70   Distribution of secondary metabolite biosynthetic gene clusters in 343 Fusarium genomes
	PP-71   Exploiting natural and induced variation to increase Fusarium head blight and brusone resistance in wheat
	PP-72   Identification, phylogeny and fumonisin potential capability of Fusarium fujikuroi species complex strains isolated from Brazilian rice grains
	PP-73   Towards elucidating the structure and role of the in planta produced Fusarium graminearum PKS15-metabolite
	PP-74   Response of a collection of Kenyan and Ethiopian wheat lines to Fusarium head blight
	PP-75   Evaluation of integrated control for managing Fusarium Head Blight and DON content in spring wheat in Lithuania
	PP-76   QTL for Fusarium Ear Rot in a Multi-parent Advanced Generation Intercross (MAGIC) population of maize
	PP-77   Occurrence of Fusarium species associated with the Mediterranean perennial alfa grass (Stipa tenacissima) in Tunisia
	PP-78   Identification of the first steps in phenalenone pigment biosynthesis in Fusarium solani
	PP-79   Characterisation of Fusarium infection rate in wild oats
	PP-80   Spraying rice flowers with a non-pathogenic Fusarium oxysporum W5 effectively controls “Bakanae” by competition with the pathogen in planta
	PP-81   Profiling of tryptophan derived compounds in Fusarium graminearum infected Triticum durum lines with different resistance levels
	PP-82   Mycotoxin analysis of Bt and non-Bt maize grain infested with lepidopteran insect larvae and inoculated with Fusarium subglutinans and Fusarium temperatum.
	PP-83   Changes in expression of stress-responsive genes in Fusarium proliferatum exposed to host plant extracts
	PP-84   Cadmium and Deoxynivalenol in durum wheat grains: physiological and biological basis of the co-contamination.
	PP-85   Do botanical extracts and potentially antifungal mulch treatments suppress Fusarium graminearum inoculum?
	PP-86   A model to predict DON content in French winter wheat and Norwegian spring oats
	PP-87   FUSARIUM culmorum monitoring in cereal residues in Tunisia
	PP-88   Mycotoxin contamination in maize parcels in relation to agronomic practices in Flanders
	PP-89   Fusarium-resistance of climate-adapted barley plants
	PP-90   The infection progress of Fusarium oxysporum f. sp. niveum on susceptible and resistant watermelons using green fluorescent protein-transformed isolates
	PP-91   Development of SNP markers for Fusarium head blight (FHB) resistance breeding in wheat.
	PP-92   Development of a forecasting system for Fusarium graminearum and deoxynivalenol in barley
	PP-93   Screening of mycoviruses infecting Fusarium culmorum populations
	PP-94   Stable isotope labeling guided metabolomics of Fusarium Head Blight in wheat: Investigation of the phenylalanine derived submetabolome
	PP-95   Microbial detoxification of deoxynivalenol
	PP-96   Quantitative analysis of Fusarium graminearum and Microdochium fungi in winter wheat tissues

	Author Index
	Participant Index
	Imprint

