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Fungi are everywhere. They interact with the environment but also with the organisms that 
live in it. These Fungal Interactions and their outcome have interested mycologists over the 
years. Some of these interactions result in important plant and animal diseases. However, 
fungi also sense stress and help other organisms to cope with it. This often results in 
tritrophic interactions in the case of fungal antagonists of pests or pathogens which have an 
endophytic phase in plants. Fungi also harbour viruses or bacteria that modify their activities 
or biological fitness. Lichenised fungi share with algae living in extreme environments. Many 
of such complex relationships are mediated by structures, metabolites and regulation of genes 
which are being unraveled by the new -omics technologies. Fungal interactions is a 
multidisciplinary topic which can merge mycologists and other scientists interested in the 
role of fungi in several scenarios under a new evolutionary paradigm 
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Scientific Programme 

 

Day 1   Monday 3rd September  

17.00h Registration open 

18.00h Welcome to participants  

18.30-19.30h Presidents Lecture. "We are all made in the same mould but some are 
mouldier than others" by Professor Naresh Magan 

19.30h Reception ("Vino de Honor"), Appetisers 

_______________________________________________________________________________________________ 

 

Day 2   Tuesday 4th September 

 

8.15 AUTHORS SET THEIR POSTERS (AT POSTERS SITE) 

 

8.45h Introduction to Scientific Programme 

9.00h Session 1 Mutualistic interactions (plants, algae, animals and microbes 
associated with fungi) 

Chair: Jose Miguel Barea 

Co-chair:  Peter Crittenden 

• Arbuscular Mycorrhizas: Biology, Diversity and Applications. Jose Miguel Barea, 
CSIC, Granada, Spain. 

•  Unravelling mycorrhiza induced resistance against pests and pathogens. 

Concepción Azcón, CSIC, Granada, Spain. 

10.15 Coffee Break 

10.35h Session 1 continues 

• Living at the limits: Extracellular Enzymes of Lichens. Peter Crittenden, 
University of Nottingham, UK. 

• Population genomics of the multinucleate Attamyces fungus cultivated by 

leafcutter ants. Alexander (Sasha) Mikheyev, Okinawa Institute of Science and 
Technology, Japan. 
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Offered papers. Fifteen minutes given papers: 

• Root endophytes modify their biotic and abiotic environment. Peter A McGee, 
University of Sydney, Australia. 

• Cyanobionts motility requires the cytoskeleton for moving towards fungal 
lectin. Eva M. Diaz, Complutense University of Madrid, Spain. 

• Targeted Genome Editing via Homologous Recombination and Chromosome End 
Knock-off. Simona Florea, University of Kentucky, USA. 

 

12.10h AEM ROUND TABLE (Asociación Española de Micología/Spanish 

Society of Mycology): Fungi as invasive human pathogens.  

Chair:  M. F. Colom 

Co-chair:  F. Sanchez Reus  

• Novel antifungal agents. Jesús Guinea. Hospital General Universitario Gregorio 
Marañón. Madrid, Spain. 

• Antifungal resistance in Aspergillus spp. Emilia Mellado. Instituto de Salud Carlos 
III. Madrid, Spain. 

• Invasive Candidiasis in Critically ill patients: diagnosis strategies and 

antifungal treatment. Rafael Zaragoza. Hospital Universitario Doctor Peset. 
Valencia, Spain. 

 

13.15h Lunch/BMS Fungal Biology Research Committee Meeting 

 

POSTERS SESSION (AT POSTERS SITE). Five best posters will be selected 

beforehand and marked as "selected for oral presentation" (see YOUNG 
SCIENTISTS SELECTED PAPERS SESSION) 

 

 

 

15.00h Session 2 Pathogenic interactions (plants, fungi and other microbes, 
animals and humans) 

Chair:  Enrique Monte 
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Co-chair:  Francisco Javier Álvarez 

• Candida: A dimorphic fungus hard to live with.  Francisco Javier Álvarez, 
University of Aberdeen, UK. 

•  The role of Aspergillus fumigatus conidial surface layer in the interaction with 
the human host. Vishukumar Aimanianda, Pasteur Institute, France.  

15.50h Coffee Break 

16. 10h Session 2 continues  

• Traffic of Nutrients and Effectors at the Rust Haustorium Host Plant Interface. 

Tobias Link, Universität Hohenheim, Germany. 

• Trichoderma, a Versatile Fungal Mycoparasite. Enrique Monte, University of 
Salamanca, Spain. 

Offered papers. Fifteen minutes given papers: 

• Interaction studies of A. fumigatus and human alveolar epithelial cells. Maryam 
Safari, University of Westminster, London, UK. 

• Transcriptional regulatory circuits necessary for appressorium-mediate plant 
infection by M. oryzae. Miriam Oses-Ruiz, University of Exeter, UK. 

• The protein o-Mannosyltransferase PMT2 is involved in conidiogenesis, 
virulence and sensitivity to antifungal peptides in the citrus-specific postharvest 
pathogen Penicillium digitatum. Eleonora Harries, Instituto de Agroquímica y 
Tecnología de Alimentos (lATA)-CSIC, Valencia, Spain. 

 

17.45h ISS (International Symbiosis Society) ROUNDTABLE: Non-Pathogenic Fungal 
Interactions in Nature. 

Chair:  R. Rodriguez 
 

• Bacteria in Lichens. Martin Grube. Karl-Franzens-Universität Graz, Austria. 

• Impacts of Fungal Endophytes on Host Plants. James White.  Rutgers University, 
USA. 

• Mycorrhiza in phytoremediation. Katarzyna Turnau, Jagiellonian University. 
Krakow, Poland. 

 

19.30h SOCIAL EVENT (Santa Barbara Castle, Alicante) Visit. BMS Conference Dinner. 
Prizes and Awards. SEF-BMS Award to late Prof. B. Kerry. 
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_______________________________________________________________________________________________ 

 

Day 3   Wednesday 5th September 

 

9.00h Session 3 Cell and molecular basis of fungal interactions (gene 
expression, genomics-proteomics, host recognition, host resistance) 

Chair:  Luis V. Lopez-Llorca 

Co-Chair:  Nick Read  

• Prospering under host-imposed stress: The secret life of Aspergillus fumigatus 

in mammalian lungs. Eleaine Bignell, Imperial College, London, UK.  

• Cellular biology of infection in Magnaporthe oryzae: A tale of two rings. 

Lauren Ryder, University of Exeter, UK. 

• Colony initiation, cell fusion and antifungal peptides:  Nick Read, University of 
Edinburgh, UK. 

10. 15h Coffee Break 

10.35h Session 3 continues 

• Arbuscular Mycorrhizae at cell and molecular scales. Paola Bonfante, University 
of Turin, Italy. 

• Interactions of Fungal Parasites of Invertebrates with canonical and non-

canonical hosts.  Luis V. Lopez-Llorca, University of Alicante, Spain. 

Offered papers. Three fifteen minutes given papers: 

• The fight to survive. Mark D. Fricker, University of Oxford, UK. 

• Metabolomic and chemometric analyses of the tritropic-interactions involved in 

biocontrol of plant-parasitic nematodes. Frutos C. Marhuenda-Egea, University of 
Alicante, Spain. 

• Biocontrol of root-knot nematode using a non-pathogenic Fusarium oxysporum 

isolate in tomato and the Arabidopsis model system. Alexander Schouten, 
University of Bonn, Germany. 

12.10h SEF (Spanish Society of Phytopathology) ROUND TABLE: Fungal plant 
pathogens: multitrophic interactions with other plant pathogens. 

Chair: Maria M. Lopez 
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• Role of fungal-nematode interactions on plant health. Xavier Sorribas. 
Departament d’Enginyeria Agroalimentària i Biotecnologia. Parc Mediterrani de la 
Tecnologia Campus del Baix Llobregat UPC. Castelldefels, Spain. 

• Mycovirus manipulating the fungal host. María Angeles Ayllón Talavera. Centro de 
Biotecnología y Genómica de Plantas (CBGP) Parque Científico y Tecnológico de la 
UPM. Madrid, Spain. 

• Understanding bacterial-fungal interactions in soil to promote plant health. 
Juan Antonio Navas Cortés. Instituto de Agricultura Sostenible (CSIC). Córdoba, 
Spain. 

• Control of Phytopathological fungi by fungal biocontrol agents. Antonieta de Cal. 
Instituto Nacional de Investigación y Tecnología Agraria y Alimentación (INIA). 
Madrid, Spain.  

 

13.15h Lunch 

14.15 Postgraduate and Post Doc Session: Paper writing tips. Sponsored by 

Elsevier.  

Presentation by Guillermo Quindós. Editor of Revista Iberoamericana de 

Micología. Universidad del País Vasco. Bilbao, Spain. 

Followed by a “Meet the Editors” Question & Answer session with the Senior 

Editors of the BMS Journals 

 

14.15h POSTERS SESSION (AT POSTERS SITE).  

 

15.00h Session 4 Applications of fungal interactions (biological control, 
ecosystem restoration, pharmacology, biodeterioration/bioremediation, climate 
adaptation) 

Chair:  Paloma Melgarejo 

Co-Chair:  Naresh Magan 

• Fungal transformations of metals, minerals and radionuclides: geomycology 

and mycoremediation. Geoffrey Gadd, University of Dundee, UK. 
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• Symbiogenics: an Epigenetic Approach to Mitigating impacts of Climate Change 

on Plants.  Rusty Rodriguez, U.S. Geological Survey, USA. 

15.50h Coffee Break 

16.10h Session 4 continues 

• Secondary metabolites of fungal endophytes contribute to multiple balanced 
antagonisms with host and competitors.  Barbara Schulz, University of 
Braunschweig, Germany. 

• Fungi and sustainable plant fungus disease management: Paloma Melgarejo, 
INIA, Madrid, Spain. 

Offered papers. Three fifteen minutes given papers: 

• Occurrence and possible role of endophytes of olive tree on disease resistance to 
Colletotrichum acutatum. F. Martins, Polytechnic Institute of Bragança, Bragança, 
Portugal. 

• Search for bioactive stress-induced compounds in fungal co-cultures. Olivier 
Schumpp, Swiss Federal Research Station Agroscope, Nyon, Switzerland. 

• Fungal diversity in deep-sea environments. Yuriko Nagano, Institute of 
Biogeosciences, Yokosuka, Japan. 

 

17.45h POSTERS SESSION (AT POSTERS SITE). AUTHORS OF POSTERS SHOULD BE AT 
THEIR POSTERS (17.45-18.15h EVEN NUMBERED POSTERS; 18.15-18.45h ODD 
NUMBERED POSTERS).  

 

19.30h SOCIAL EVENT (Visit to the old roman city of Alicante: Lucentum 
Archaeological site) and Dinner.  

_______________________________________________________________________________________________ 
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Day 4   Thursday 6th September 

 

9.00h Session 5 Fungal Interactions and ecosystem dynamics (nutrient 
recycling, multi-host interactions, extreme environments, species diversity, species 
extinction, climate adaptation) 

Chair:  Rusty Rodriguez 

Co-Chair:  Lynne Boddy  

• Interactions between different fungal functional guilds regulate carbon 
sequestration in boreal forest soils.  Björn Lindahl, Swedish University of 
Agricultural Sciences. Uppsala, Sweden.  

• Interspecific mycelial interactions influence wood decomposition. Lynne Boddy, 
Cardiff University, UK. 

• Diversity and roles of bacteria in the lichen symbiosis. Martin Grube.  Karl-
Franzens-Universität Graz, Austria. 

10.15h Coffee Break 

10.35h Session 5 continues  

• Fungi and Mycoheterotrophic plants:  Marc-André Selosse, University of 
Montpellier, France. 

Offered papers. Fifteen minutes given papers: 

• Soil contamination with silver nanoparticles: effect on ectomycorrhizal diversity 
of bishop pine. Ian Singleton, University of California, Berkeley, USA. 

• Temporal Carbon Utilization Sequence (TCUS): New insights on how fluctuating 

environment influences nutritional utilisation by atoxigenic and toxigenic 
Aspergillus flavus strains. Angel Medina, Cranfield University, UK. 

• Dynamic adaptation to environmental change by diversification within natural 

yeast populations. Simon V. Avery, University of Nottingham, UK. 

 

11.45 h SHORT PRESENTATIONS BY YOUNG SCIENTISTS OF SELECTED POSTERS. Five 
selected (one per meeting session topic) from the best posters.  

12.35 Prizes and Closing Remarks 

13.15 Lunch 

Departures 
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_______________________________________________________________________________________________ 

Thursday 6th - 8th September  

 

Satellite Meeting: Field mycology trip in Alicante’s mountains (Serra de 

Mariola). 

16.00h Those who have selected this Activity will board the bus to Serra Mariola 

Accomodation on site: 

http://www.llardemariola.com/index.php?pag=44&idioma=3 

Friday 7th - September 

Mycology Field Trips  

 

Saturday 8 th September:  

Departures 
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Presidents Lecture 

 

PL. "We are all made in the same mould but some are mouldier than others". 

Prof. Naresh Magan. Applied Mycology Group, Cranfield Health, Cranfield University, 
Cranfield, Bedford MK43 0AL, U.K.  

email: n.magan@cranfield.ac.uk 

I started working on spoilage and mycotoxigenic fungi during my PhD project at 
Rothamsted Research in 1979 on cereals having completed my BSc and MSc at Exeter 
University. I was fortunate to be a student at Exeter in the 1970s and able to benefit from 
the mycological expertise of John Webster, Dennis Pitt and Alan Rayner. Fungal spoilage 
research was considered, in those days, to be a very unglamorous research area of not 
much importance. Food quality and minimising wastage in the food chain was not high on 
the agenda. However, this has changed dramatically in the last decade or so as the key 
issues of sustainable agriculture, food security and climate change have become priorities in 
both developing and developed regions of the world. Indeed, I believe that food insecurity 
will become a political and socially divisive issue in the next decade or so.  

I initially became interested in the ecology of spoilage and mycotoxigenic fungi, especially 
the water and temperature relations of Alternaria, Fusarium, Penicillium and Aspergillus 
species and the ability to produce toxic secondary metabolites (mycotoxins). The role of 
environment in determining the outcome of fungal interactions and the potential importance 
of mycotoxins in providing a competitive edge ecologically became an area of particular 
interest. The concept of Niche Overlap Indices and nutritional dominance/exclusion were 
used to better understand the interactions between such fungal communities. The role of 
volatiles in the early and rapid detection of such spoilage/mycotoxigenic fungi was also 
examined. This led to work on the mechanisms of environmental stress tolerance and the 
role of compatible solutes, physiologically in Aspergillus and Penicillium species. This opened 
up research into improving the physiological quality of biocontrol fungi in fruitful 
collaboration with colleagues in Spain, especially in INIA, Madrid, University of Lleida & 
IRTA, and Rothamsted Research, which has been a very productive research area for my 
group. I became interested in the potential for developing profiles and boundaries of 
environmental conditions for germination, growth and mycotoxin production by these fungi 
(e.g. aflatoxin, ochratoxin, trichothecenes A & B, fumonisins, Alternaria toxins). The 
question arose as to whether we could model the effect of environment on growth and 
mycotoxin production. We were able to do this for most of the mycotoxigenic fungi. The 
availability of the genomic information on some of these fungi, especially A. flavus, F. 
verticillioides, F. graminearum, enabled the molecular ecology approach to be used to link 
environmental factors, toxin gene expression, growth and phenotypic mycotoxin production. 
All these types of data were integrated by developing models which could be validated and 
practically applied. Thus it may now be possible to use q-PCR of specific key regulatory or 
structural genes (e.g. FUM1; Tri5; aflD; otaPKS) genes. This also provides insights into 
potential mycotoxin gene cluster targets for developing control strategies and the use of 
RNAi approaches to try and control mycotoxins in staple food chains. 
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Abstracts for Sessions 

 

Session 1 Mutualistic interactions 

S1.1 Arbuscular Mycorrhizas: Biology, Diversity and Applications 

Jose Miguel Barea & Conchi Azcón. Department of Soil Microbiology and Symbiotic 
Systems, Estación Experimental del Zaidín, CSIC, Profesor Albareda 1, 18008 Granada, 
Spain 

email: josemiguel.barea@eez.csic.es 

Mycorrhizas are universally distributed fungus-plant (root), mutualistic symbioses being the 
arbuscular mycorrhizal (AM) associations the most widespread mycorrhizal type formed by 
70-80% of land plant species. The AM fungi (Glomeromycota) are ubiquitous soil-borne 
microbes, whose origin and divergence dates back to about 500 million years. AM formation 
increases plant ability for the uptake of mineral nutrients from soil solution and enhances 
plant performance through an increased resistance/tolerance to diverse types of stresses 
either biotic (pathogen attack), or abiotic (drought, salinity, contamination by heavy metals 
or organic pollutants). The cellular and molecular mechanisms regulating AM formation and 
functioning are currently being elucidated, particularly in that concerning the exchange of 
signal molecules between symbionts during AM development, the symbiotic genes essential 
for the intracellular accommodation of AM fungi, the functional processes involved in the 
coordinated nutrient exchange between symbionts, and the physiological and molecular 
basis for stress alleviation. Diversity analyses of AM fungi based on the morphological 
characterization of their large multinucleate spores continue being used, but molecular tools 
are now available for a challenging dissection of AM fungal population dynamics. Strategic 
and applied research has demonstrated that AM fungi can be managed to help ecosystem 
restoration and sustainable environmentally-friendly agro-biotechnological practices 

 

S1.2 Unravelling mycorrhiza induced resistance against pests and pathogens 

Azcón-Aguilar C., Jung S. C., van Dam P., Martínez-Medina A., López-Ráez J. A. and Pozo M. 
J. Department of Soil Microbiology and Symbiotic Systems, Estación Experimental del 
Zaidín, CSIC, Profesor Albareda 1, 18008 Granada, Spain 

email: conchi.azcon@eez.csic.es 

Arbuscular mycorrhizal (AM) associations are the most widespread plant-microbe symbiosis 
on Earth. The symbiosis alters host plant physiology, usually improving the plant ability to 
cope with biotic stresses. Besides improved plant nutrition, experimental evidences support 
the involvement of plant defences in this bioprotection. In fact, a mild, but effective 
activation of the plant immune responses occur during root colonization by AM fungi. We 
propose that this activation leads to a primed state of the plant that allows a more efficient 
activation of defence mechanisms in response to the attack by potential enemies. Using 
tomato as model plant, hormonal and transcriptional profiling pointed out the regulation of 
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jasmonate (JA) dependent responses during the AM interaction. To analyze the role of 
priming of JA-dependent defences in Mycorrhiza Induced Resistance (MIR) against foliar 
pathogens, we studied the interaction of tomato with Botrytis cinerea. Disease severity and 
pathogen proliferation was reduced in mycorrhizal plants, while the expression of JA-marker 
genes upon Botrytis infection was higher. Moreover MIR was lost in tomato mutants 
impaired in JA-signalling. Mycorrhizal plants were also more resistant to the lepidopteron 
Manduca sexta, susceptible to JA-dependent plant defences. These results indicate that MIR 
is mediated by priming of JA-dependent responses. 

 

S1.3 Living at the limits: Extracellular Enzymes of Lichens 

Peter Crittenden. School of Biology, University of Nottingham, Nottingham NG7 2RD, UK. 

email: Peter.Crittenden@nottingham.ac.uk 

Many species of lichen-forming fungi have unusually high extracellular phosphatase 
activities including those promoting hydrolysis of phosphomonoesters (PME), 
phosphodiesters, DNA and phytic acid.  PME capacities in lichen thalli and in axenic 
mycobiont cultures (i.e. rate of hydrolysis at optimum pH and saturating substrate 
concentration) are dependent on the relative availabilities of nitrogen and phosphorus in 
lichen habitats and culture media, respectively We hypothesise that the phosphatase 
enzymes in lichen-forming fungi are cell membrane components with extracellular facing 
active sites. Preliminary evidence suggests that the greatest PME capacities are developed 
by lichens adapted to nutrient poor habitats while those in lichen species adapted to 
eutrophicated habitats are relatively low.  Lichens with cyanobacterial photobionts are 
amongst those with the greatest phosphatase capacities and this is briefly discussed in 
relation to recent suggestions that a primary driver for the evolution of symbiotic nitrogen 
fixation in plants is improved phosphorus capture facilitated by a greater availability of 
nitrogen for investment in phosphatases.  The possibility that enzyme systems for 
promoting nitrogen capture might also occur on the surface of lichens will be briefly 
considered. 

 

S1.4 Population genomics of the multinucleate Attamyces fungus cultivated by 

leafcutter ants  

Alexander (Sasha) Mikheyev, Okinawa Institute of Science and Technology, Uruma, 
Okinawa 904-2234, Japan 

email: alexander.mikheyev@oist.jp 
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Offered papers (OP).  

OPS1.1 Root endophytes modify their biotic and abiotic environment  

Peter A McGee, TT Mukasa Mugerwa,  P Gurrulingappa, JA Saleeba. School of Biological 
Sciences, A12 - Macleay, University of Sydney, NSW 2006 Australia.,  

email: peter.mcgee@sydney.edu.au 

Roots of all plants house various fungi. The role of fungal endophytes in plants remains an 
enigma. Fungal endophytes may directly amplify host responses to pests and pathogens: 
we examined interactions between colonised plants and two insect pests. The fungus 
Beauveria bassiana grows systemically through plants when inoculated in soil. The growth 
rate of plague locust Chortoicetes terminifera was significantly reduced when feeding on 
wheat colonised by the entomopathogenic B. bassiana. Rates of reproduction of the aphid 
Aphis gossypii were significantly reduced when feeding on cotton leaves colonized by B. 
bassiana. Root endophytes may also modify the edaphic environment. Nineteen of a total of 
118 melanised endophytes significantly increased pH of an acidic carbon rich and well 
aggregated agricultural soil. Twenty of 24 melanised endophytes increased organic carbon 
in the same soil with the same host. Root endophytes potentially benefit their host plant in 
many different ways. Some root endophytes reduce plant losses to herbivores and others 
modify the edaphic environment. Further research will reveal a huge variety of different 
plant functions that are directly or indirectly influenced by endophytes. 

 

OPS1.2 Cyanobionts motility requires the cytoskeleton for moving towards fungal 
lectin  

Diaz, E.M.; Sacristan,M.; Sanchez-Elordi, E.;Vicente, C.; Legaz, M.E. 

Departament of Plant Biology I (Plant Physiology), The Lichen-Cane Team, Faculty of 
Biology, Complutense University of Madrid. 12th, Jose Antonio Novais Avenue, 28040, 
Madrid, Spain. 

email: evam.diaz@bio.ucm.es 

Lichens are intimate and long-term specific symbioses of photosynthetic algae or 
cyanobateria and a fungus to form a new biological entity. Recognition of compatible 
photobiont cells is performed by specific lectins produced and secreted by the mycobiont. 
The fungal signal of recognition is a glycoprotein with arginase activity, which is able to 
recruit algal cells with high affinity. We have studied the motility mechanism of cyanobionts 
of Peltigera canina towards the source of fungal lectin. Microscopy studies revealed the 
absence of peripheral, motil organs in the Nostoc cells. Then, cell displacement can be 
achieved by gliding associated to contraction-relaxation episodes of the cellular 
cytoskeleton. By using a monoclonal antibody to F-actin attached to ferretin, we have been 
able to visualize this cytoskeleton by TEM analysis. Migrating cells showed asymmetric 
distribution of actin during displacement. Alternatively, when cells were incubated with 
different drugs that affect the cytoskeleton, the asymmetric distribution of actin was 
reduced and their movement were greatly reduced. Interestingly, when cyanobionts treated 
with drugs were incubated with GTP, the motility towards fungal lectin was recovered. This 
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mechanism shows several remarkable similarities between bacterial gliding motility and 
eukaryotic cell migration, as both use the actin cytoskeleton and GTPase spatial regulators. 

 

OPS1.3 Targeted Genome Editing via Homologous Recombination and Chromosome 
end Knock-off 

Simona Florea, Mark L. Farman and Christopher L. Schardl 

Plant Pathology Department. University of Kentucky, Lexington, KY40546-0312, USA 

email: sflor2@uky.edu 

Neotyphodium coenophialum is a fungal biotroph that lives in a mutualistic relationship with 
tall fescue (Festuca arundinacea). Tall fescue is an agronomical important cool season grass 
and the presence of the endophyte greatly increases its resistance to different biotic and 
abiotic stresses. However, the ergot alkaloids produced in this symbiotic relationship have a 
detrimental effect on livestock performance. resulting in nearly $1 billion yearly losses. 
Therefore we have embarked on developing a fungal strain that would confer the crucial 
benefits to the grass but would be free of ergot alkaloids. N. coenophialum is an 
interspecific hybrid that inherited the genetic information from three different parents. Two 
of which contributed homologous ergot alkaloid gene clusters (EASI and EAS2). The 
genome sequence of N. coenophialum revealed that both EAS1 and EAS210ci are telomeric. 
This result prompted us to use an approach that would trim those chromosome ends. A 
transformation vector that harbored telomere repeats (CeeT AA)2S was designed to 
integrate with the large IpsA 1 gene at the centromeric end of the cluster. Following 
transformation with this plasmid 3% of the transformants lost the entire EAS1 gene cluster. 

 

Session 2 Pathogenic interactions 

 

S2.1 Candida: A dimorphic fungus hard to live with 

Neil Gow. School of Medical Sciences, Institute of Medical Sciences, Foresterhill, University 
of Aberdeen, Aberdeen AB25 2ZD, UK. 

email: n.gow@abdn.ac.uk 

Fungi have two structural polysaccharides in their walls, β 1, 3-glucan and chitin. Damage 
to β 1,3-glucan can be compesated for by stimulation of synthesis of chitin. This mechanism 
– sometimes called the “cell wall salvage response” is relevant in the context of antifungal 
therapy in which β –glucan integrity is inhibited by ichinocandin treatment. Moreover, 
activation of chitin synthesis can lead to the generation of non-canonical salvage septa, that 
use different repertoires of Chs enzymes than under non-stressed conditions. Cells with 
high chitin content have reduced sensititvity to efficacy of echinocandins. In experimental 
infections we observed that echinocandin resistance high-chitin cells were tolerated at high 
level and did not induced marked pathology or immune infiltration. This reflects other 
observations that purified high molecular weight chitin in the cell wall attenuates pro-
inflammatory responses, blocking the production of a number of cytokines from human and 
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mouse monocytes. These data suggest that chitin is relevant to fungal infections in a 
several contexts – affecting the sensitivity to antifungal drugs and influencing the 
recognition by myeloid cells of the innate immune system 

 

S2.2 The role of Aspergillus fumigatus conidial surface layer in the interaction with 
the human host 

Vishukumar Aimanianda, Anne Beauvais, Jagadeesh Bayry* and Jean-Paul Latgé 

Institut Pasteur, Paris 75015, France; *Institut National de la Santé et de la Recherche 
Médicale Unité 872, Paris. 

email: vkumar@pasteur.fr 

Though a saprophyte, to date Aspergillus fumigatus has become the most prevalent 
airborne fungal pathogen causing severe and usually fatal invasive infections in 
immunocompromised hosts as well as very serious allergic diseases. Establishment of 
invasive aspergillosis is depending first, upon the survival of the inhaled air-borne conidia of 
A. fumigatus in the lungs following up their recognition and phagocytosis by the cells of the 
host innate immunity and second, the exit from dormancy and germination of these conidia 
in the lung environment. Early conidia germination is associated with a cell wall surface 
remodelling, modifying the immunological properties of the fungus. However, the dormant 
conidia are not recognized by the host immune system. Structurally, these dormant conidial 
surfaces are covered by a rodlet layer made up of hydrophobic protein RodA and by melanin 
pigments. Accordingly, the roles of conidial surface-rodlet and melanin layers in the 
organization of the A. fumigatus conidial and their impact on the human immune system 
will be discussed. 

 

S2.3 Traffic of Nutrients and Effectors at the Rust Haustorium Host Plant Interface 

Tobias Link, Institut für Phytomedizin (360), FG Phytopathologie, Universität Hohenheim, 
Otto-Sander-Straße 5, 70599 Stuttgart, Germany. 

email: tobias.link@uni-hohenheim.de 

Rust fungi are biotrophic fungi, which need a living host plant to propagate. They do not kill 
their host but suppress defense responses. They influence the host to provide nutrients. 

Haustoria are specialized structures formed by obligate biotrophs. Work on mRNA from 
isolated haustoria made it possible to identify genes induced in haustoria. The first ones 
studied were genes involved in nutrient uptake and sugar metabolism. This provided 
molecular proof that haustoria are involved in nutrient uptake, energy metabolism, and 
modifying nutrients for further use by the fungus, making haustoria the power plants or 
refineries of rust fungi. 

We identified proteins secreted from rust fungi, among them rust transferred protein 1 
(RTP1p), that is localized in the plant cell cytoplasm including the nucleus. The protein 
forms aggregates in vitro and filaments in situ. It is modular and stabilized by conserved 
cysteines. While aggregation hints at stabilizing the extrahaustorial matrix or influencing 
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host cell morphology, secondary structure motifs indicate protease inhibitor function. The 
family is present throughout the Pucciniales. Transcriptome sequencing on Uromyces 

appendiculatus and Phakopsora pachyrhizi led to the identification of more families of 
haustorial secreted proteins that are lineage specific and show patterns that make them 
candidate effectors. 

 

S2.4 Trichoderma, a Versatile Fungal Mycoparasite 

Enrique Monte, Department of Microbiology and Genetics, Spanish-Portuguese Centre for 
Agricultural Research CIALE, University of Salamanca, Campus of Villamayor, C/Rio Duero 
s/n, Salamanca, 37185, Spain 

email: emv@usal.es 

Trichoderma (teleomorph, Hypocrea) is a fungal genus that includes species used as 
biocontrol agents (BCAs) owing to their ability to suppress plant diseases caused by 
filamentous phytopathogens, including oomycetes and fungi. Trichoderma antagonism has 
been related to mechanisms of action such as the production of antibiotics and/or cell wall 
degrading enzymes (CWDEs) and competition for nutrients. The recent comparative 
genome sequence analysis of two recognized biocontrol species – T. atroviride and T. virens 
– has afforded us a better understanding of how mycoparasitism arose in a common 
Trichoderma ancestor as a lifestyle of the genus. The presence of preys and the availability 
of root-derived nutrients may have been major attractors for the ancestors of Trichoderma 
to establish themselves in the rhizosphere and to facilitate the evolution of positive 
interactions with plants, inducing resistance to biotic and abiotic stresses and promoting 
plant growth. The most studied BCAs are species of T. harzianum, T. asperellum, T. 
atroviride and T. virens. Here we report recent Trichoderma mechanims of biocontrol, 
including pyrone and isoprenoid-derived metabolites, and the production of reactive oxygen 
species, which is accompanied by the up-regulation of CWDEs-encoding genes, leading to 
an increase in the biocontrol activity. 

 

Offered papers (OP) 

OPS2.1 Interaction studies of Aspergillus fumigatus and human alveolar epithelial 
cells 

Maryam Safari, Mark Clements, Nino Porakishvili and Tajalli Deshavarz. University of 
Westminster, 115 New Cavendish Street, London, UK. 

email: m.safari@my.westminster.ac.uk 

Aspergillosis is the name used for a series of infections caused by Aspergillus species, 
mainly A. fumigatus. To gain a better understanding of the host pathogen Interactions in 
the course of Aspergillosis, this research investigates the interactions of A. fumigatus and 
human Alveolar cells via inter-kingdom signalling by focusing on the compounds present in 
the environment during the infection that are likely to be effective on the host pathogen 
interactions. 
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Corticosteroid therapy in immune-deficient patients is associated with an increase in 
invasive aspergillosis, and gliotoxin is a putative virulence factor produced by A. furroigatus 
during infection. Addition of hydrocortisone to the cultures of A. fumigatus effected the 
sporulation and changed the expression of some cytosolic proteins that are known to be 
involved in pathogenicity of this fungus. Furthermore, gliotoxin secreted by A. fumigatus 
plays an important role in causing both apoptosis and necrosis in lung alveolar cells as the 
cells treated with culture broth from the gliotoxin mutant did not undergo a significant cell 
death compared to control cells, while cells exposed to the wild type strain culture broth 
showed a significant increase in both apoptotic and necrotic population. Currently the effect 
of hydrocortisone on the expression of A. fumigatus genes is being investigated by 
trascriptomics. 

 

OPS2.2 Transcriptional regulatory circuits necessary for appressorium-mediated 
plant infection by M. oryzae 

Miriam Oses-Ruiz, Darren M. Soanes and Nicholas J. Talbot  

School of Biosciences, University of Exeter, EX4 4QD, United Kingdom. 

email: mo256@exeter.ac.uk 

Rice blast disease caused by the fungus Magnaporthe oryzae is the most destructive disease 
of cultivated rice. The pathogen elaborates a specialized infection structure called the 
appressorium which accumulates very high concentrations of glycerol thereby generating 
the enormous turgor pressure required to force a penetration hypha through the tough 
outer cuticle of a rice leaf and allow the fungus to invade the living plant tissue. The 
morphological and physiological transitions of M. oryzae during plant infection are 
stimulated through perception of environmental signals including surface hydrophobicity 
and hardness, and the presence of cutin monomers and leaf surface waxes. The fungus 
perceives and internalizes these stimuli by a variety of intracellular signal transduction 
pathways but these processes are not as yet completely defined. It is known that the cAMP 
dependent signaling pathway regulates surface recognition and initiation of appressorium 
formation of M. oryzae, whilst the PMK1 MAPK signaling pathway regulates late stages of 
appressorium formation and maturation. The M. oryzae pmk1 null mutant forms long 
undifferentiated germ tubes but does not elaborate appressoria and is consequently non-
pathogenic. PMK1 phosphorylates the transcription factor MST12, which regulates 
penetration peg emergence and mst12 null mutants are consequently unable to penetrate 
the plant. To understand this mechanism more fully we have recently carried out genome-
wide comparative transcriptional profiling analysis for both pmk1 and mst12 null mutants 
using RNA-seq and HiSeq 2000 sequencing. In this way, we aim to determine the 
transcriptional signature associated with appressorium differentiation in the rice blast 
fungus, and therefore help define the regulatory circuits necessary for appressorium-
mediated plant infection by plant pathogenic fungi. 
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OPS2.3 The protein o-Mannosyltransferase PMT2 is involved in conidiogenesis, 
virulence and sensitivity to antifungal peptides in the citrus-specific postharvest 

pathogen Penicillium digitatum 

Harries, E.; Gandía, M.; Carmona, L. and Marcos, J.F. 

Instituto de Agroquímica y Tecnología de Alimentos (lATA)- CSIC. Avenida Agustín 
Escardino, 7. 46980 Paterna. Valencia. Spain. 

email: eharries@iata.csic.es 

Our group has demonstrated that genes encoding Protein Q-Mannosyl Transferases (PMT) 
determine the sensitivity of Saccharomyces cerevisiae to the short antifungal hexapeptlde 
PAF26. ln previous studies, we had identified the family of PMT genes in the citrus fruit 
postharvest pathogen Penicillium digitatum and showed their expression during axenic 
growth and fruit infection. To study functional significance Agrobacterium-mediated 
transformation (ATMn) was used to: (i) disrupt PdigPMT2, and (ii) overexpress it under 
control of the A. nidulans gpdA promoter. The mutant Apmt2 displayed slow rate of growth 
and a strong reduction of conidia production. Interestingly, the growth of 6prnt2 was 
recovered with osmotic stabilization, while conidiation was only partially restored. 
Microscopy observation showed balloon-lilce swollen cells and defects in conidiophore 
formation in the 6prnt2 mycelium. The mutant also showed increased sensitivity to CFW or 
CR, but remarkably resistance to ROS. Conidia of the mutant were also resistant to the 
fungicidal activity of PAF26, confirming that protein glycosylation also determines the 
sensitivity to antimicrobial peptides in filamentous fungi. None of the constitutive expressors 
displayed variations in susceptibility against the antifungal compounds analyzed. In 
bioassays of controlled inoculation, we confirmed that PMT2 is required for full virulence of 
P. digitatum to citrus fruit. 

 

Session 3 Cell and molecular basis of fungal interactions 

 

S3.1 Prospering under host-imposed stress: The secret life of Aspergillus fumigatus 

in mammalian lungs 

Elaine Bignell, Microbiology Section, Centre for Molecular Microbiology and Infection, 
Imperial College London, London SW7 2AZ, UK. 

email: e.bignell@imperial.ac.uk 

Mitotic spores of the environmental mould, Aspergillus fumigatus, are often inhaled into the 
human lung. This can result in a variety of diseases, dependent upon the immune status of 
the affected individual. We have studied extensively the fungal response to host-imposed 
stress by using whole genome fungal transcriptome analysis. This approach allows us to 
study the temporal series of events which govern the initiation of infectious growth in 
mammals and to identify processes which are influenced by host-imposed stress. 

Survival of Aspergillus fumigatus in the mammalian host is dependent upon the coordination 
of multiple sensing and response systems, many of which are fungus-specific, but not 
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essential for viability in standard culture and have therefore been overlooked during screens 
for essentiality. Certain of these systems are required for tolerance to existing antifungal 
agents, offering novel options for targeted combination therapies.     

To identify functions required during growth in the host, we have assayed global expression 
of A. fumigatus genes to compare various stages of murine infection and in vitro growth. 
This provides a powerful tool with which to dissect host-adaptive functions, and we have 
used quantile normalisation on all extant A. fumigatus transcriptomic data to permit robust 
comparisons between data originating from diverse sources. This database will be made 
available to the research community as a new tool for A. fumigatus research.    

Relative to the natural environment, the mammalian host represents an alkaline niche. To 
tolerate alkaline stress, A. fumigatus requires the conserved transcription factor, 
PacC/Rim101p. A. fumigatus ∆pacC mutants are unable to grow at high pH and are 
attenuated for virulence. During infection, a ∆pacC mutant aberrantly regulates cell wall 
biosynthetic genes. Concordant with this observation ∆pacC mutants are sensitive to cell 
wall-perturbing agents, including cell wall-active antifungal drugs.  

To identify novel Rim101p/PacC regulators, phenotypic and epistacy screens in S. cerevisiae 
were performed. Among 10 mutants suffering aberrant Rim101p functionality we identified 
mutants deficient in the cell wall regulators Bck1p and Slt2p/Mpk1p. A. fumigatus null 
mutants of Bck1 and MpkA revealed pH-sensitive phenotypes and heightened sensitivity to 
cell wall damaging agents at alkaline pH.  

A. fumigatus PacC is required for co-ordinated expression of genes encoding secreted 
proteins, transporters, gliotoxin and cell wall biosynthetic enzymes and as such represents a 
major regulatory hub for expression of virulence-determining functions. We hypothesise 
that PacC acts downstream of the cell wall integrity pathway to direct pH-mediated cell wall 
biosynthesis. Given that the A. fumigatus cell wall is essential for viability, agents which 
selectively inhibit the pH-dependent activation of PacC signalling might provide useful 
adjuncts to existing antifungal therapies.  

 

S3.2 Cellular biology of infection in Magnaporthe oryzae: A tale of two rings 

Yasin Fatih Dagdas, Kae Yoshino, Gulay Dagdas, Lauren S. Ryder, Ewa Bielska, Gero 
Steinberg and Nicholas J. Talbot. School of Biosciences, University of Exeter, EX4 4QD, 
United Kingdom. 

email: yfd203@exeter.ac.uk 

To cause rice blast disease, the fungus Magnaporthe oryzae develops a pressurized dome-
shaped cell called an appressorium, which physically ruptures the leaf cuticle to gain entry 
to plant tissue. Here, we report that a toroidal F-actin network assembles in the 
appressorium by means of four septin guanosine triphosphatases, which polymerize into a 
dynamic, hetero-oligomeric ring. Septins scaffold F-actin, via the ezrin-radixin-moesin 
protein Tea1, and phosphatidylinositide interactions at the appressorium plasma membrane. 
The septin ring assembles in a Cdc42- and Chm1-dependent manner and forms a diffusion 
barrier to localize the Rvs167 and the Wiskott-Aldrich syndrome protein Las17 at the point 
of penetration. Septins thereby provide the cortical rigidity and membrane curvature 
necessary for protrusion of a rigid penetration peg to breach the leaf surface. A new model 
explaining appressorium repolarization prior to plant penetration will be presented. 
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S3.3 Colony initiation, cell fusion and antifungal peptides 

Nick D. Read, Fungal Cell Biology Group, Institute of Cell Biology, University of Edinburgh, 
Edinburgh EH9 3JH, UK. 

email: nick.read@ed.ac.uk 

During colony formation in the fungal model Neurospora crassa, germinating conidia form 
germ tubes that are involved in colony establishment, and conidial anastomosis tubes 
(CATs) that generate fused networks of conidial germlings. The resulting interconnected 
state allows the colony to function as a coordinated individual and to exchange nutrients, 
water, signalling molecules, nuclei and other organelles. The formation of complex 
supracellular hyphal networks resulting from the fusion of genetically identical hyphae is a 
defining feature of the lifestyles of the majority of filamentous fungi. My group is using the 
CAT system in N. crassa as a model to study self-signalling and hyphal fusion in filamentous 
fungi (Read et al., 2012). I will show how we are combining live-cell imaging of proteins 
combined with mutant analyses to study the cell biology of CAT induction, chemotropism 
and fusion. Another theme of research in my lab is on analyzing the mode-of-action of 
antifungal peptides.  We have found that a defensin (MtDef4), that is an antifungal protein 
naturally synthesized as part of the innate immune system of plants, inhibits CAT fusion.  A 
hexapeptide fragment from the defensin has been shown to provide this inhibitory activity.  

Read ND, Goryachev AB, Lichius A. (2012). The mechanistic basis of self-fusion between conidial anastomosis 
tubes during fungal colony initiation.  Fungal Biol Rev 26: 1-11. 

 

S3.4 Arbuscular Mycorrhizae at cell and molecular scales 

Paola Bonfante, Department of Life Science and Systems Biology, University of Turin 
Viale Mattioli 25 - 10125 Torino, Italy. 
 
email: p.bonfante@ipp.cnr.it 

Arbuscular Mycorrhizar (AM) fungi are the most widespread fungal symbionts of plants, 
being associated with more than 80% of current land plants. In AM symbiosis, the fungus 
improves the mineral nutrition of the plant with the uptake of several nutrients (e.g. 
phosphate and nitrogen) from the soil, while the plant supplies its heterotrophic partner 
with sugars. The symbiosis is the result of a complex exchange of molecular information 
which commences in the rhizosphere before the partners become in physical contact, and 
continues during all the steps of the coloniztion process, when the fungus is accommodated 
inside the root cells. 

A descriptive approach has dominated the investigation of mycorrhizas until the advent of 
molecular biology, and the “omics” era provided insight into their mechanisms. High- 
throughput technology, genome suquencing of fungi, plants and associated microbes, 
transcriptomic analyses, availability of mutant collections, and plants transformed with 
fluorescent tags have all led to new perspectives on plant-microbe interections both at cell 
and molecular scale. In the repsensation some of these novel findings will be reviewed 
focussing on those (signalling pathways between plants and fungi, transcription factor-like 
determinants, systemic effects on fruit development) which better illustrate how the AM 
symbiosis is at the basis of many plant processes. 
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S3.5 Interactions of Fungal Parasites of Invertebrates with canonical and non-
canonical hosts 

Luis V. Lopez-Llorca. Laboratory of Plant Pathology, Department of Marine Sciences and 
Applied Biology, Multidisciplinary Institute for Environmental Studies (MlES) Ramon 
Margalef. University of Alicante, E-03080 Alicante, Spain. 
email: lv.lopez@ua.es 
 
Fungal parasites of invertebrates (FPI) mainly include nematophagous (NF) and 
entomopathogenic fungi. These fungi can kill nematodes and insects which we call their 
canonical or "normal" hosts. These invertebrates are in turn pathogens/parasites of main 
agricultural crops and thus cause enormous economic losses worldwide. Therefore FPI have 
a direct application as biological control agents in sustainable agriculture. Furthermore 
nematodes and insects are also a health hazard since they can also affect animal hosts 
(including humans) directly or as vectors of disease agents. In this way FPI are also useful 
for controlling animal parasitic nematodes or insects.  

Since FPI are mostly facultative parasites they colonise other "non-canonical" hosts (Fig. 1). 
NF and EF can, for instance, colonise plants (mono and dicots) acting as endophytes. As 
endophytes FPI modify plants physiology and development by modulating their defences 
and promoting growth. In this way, FPI have also a role in plant health independently of the 
presence of pest or disease causing agents. 

When infecting their canonical hosts FPI must degrade their barriers (eg. egg-
shells/cuticles). Chitin is a main structural component of these barriers. Its deacetylated 
form, chitosan, has higher solubility and is known to have interesting biological properties. 
Chitosan permeabilises the membrane of plant and human fungal pathogens killing them or 
compromising their growth. On the contrary FPI are resistant to chitosan. Chitosan in FPI 
activates fungus development and expression of pathogenicity factors such as proteases 
involved in degradation of host barriers. In our group we are using molecular, cell and 
agronomical approaches to understand the multimodal action of FPI/chitosan to fully exploit 
it in sustainable agriculture and health applications.  

 

Fig. 1 Interactions of Fungal Parasites of Invertebrates (FPI) with canonical and non-canonical hosts 

(modified from several sources). 
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Offered papers (OP) 

OPS3.1 The fight to survive 
M. Samalova, S. J. Gurr and M. D. Fricker. Department of Plant Sciences, University of 
Oxford, South Parks Road, Oxford, OX1 3RB 

Email: mark.fricker@plants.ox.ac.uk 

 
Early development of Magnaporthe oryzae takes place on the leaf surface and involves a 
complex set of signals both within the fungus to co-ordinate infection structure formation, 
and also between the fungus and plant that may trigger host resistance or lead to invasion 
and massive crop losses. Germination requires the spore to awake rapidly from a quiescent 
state, mobilise its infection machinery and attack, whilst avoiding or circumventing 
detection by the host. Reactive oxygen species (ROS) are inevitably produced internally as 
a bi-product of such active metabolism, and may also be encountered externally as part of 
the host defence system. Thus there is a pressing need to be able to detect and detoxify 
ROS and other linked reactive species, including reactive nitrogen species (RNS). 
Using multi-dimensional confocal imaging, we have documented sub-cellular ROS and RNS 
dynamics in Magnaporthe, and explored its capacity to withstand transient oxidative stress. 
We determine the intrinsic cytoplasmic glutathione concentration, a major anti-oxidant 
defence, using confocal imaging of monochlorobimane, that becomes fluorescent when 
conjugated to GSH.The redox poise of the glutathione pool was measured using 4-D 
confocal excitation ratio imaging of GRX-roGFP, whilst ROS were imaged using HKDFA and 
CellROX Deep Red, and mitochondrial activity with TMRM. We show that each cell in the 
spore behaves in a dramatically different manner, and the fungus has an extraordinary 
ability to tolerate extremely large insults of H202, with rapid recovery of the reduced GSH 
pool and continued growth. 
 
 
OPS3.2 Metabolomic and chemometric analyses of the tritropic-interactions 
involved in biocontrol of plant-parasitic nematodes 

 
Marhuenda-Egea, Frutos Carlos(1); Escudero, Nuria2; Ibanco, Ricardo1; Zavala, Ernesto 
and Lopez-Llorca, Luis Vicente(2). 1Dpt. Agroquímica y Bioquímica, Faculty of Sciences, 
University of Alicante, E-03080 Alicante (Spain). 2Dpt. Ciencias del Mar y Biologia Aplicda, 
Faculty of Sciences, University of Alicante, E-03080 Alicante (Spain) 

email: frutos.marhuenda@gmail.com 

Pochonia chlamydosporia is a fungal parasite of nematode eggs which can colonize 
endophytically tomato roots. Therefore biocontrol of plant-parasitic nematodes by P. 
chlamydosporia involves a complex tri-tropic interaction between the fungus, roots and 
nematodes (e.g. Meloidogyne spp.). For successful biocontrol it becomes necessary to 
understand the "molecular talk" between these partners. This involves proteins (e.g 
nematode egg-shell degrading enzymes) and low molecular weight metabolites (LMw ca. 
1000Da or lower; e.g. plant hormones, fungal toxins, nematode elicitors...). There is some 
information on enzymes from P. chlamydosporia and other nematophagous fungi but there 
is very little information on LMw metabolites of the fungus. In any case no information on 
metabolomics of the tri-trophic system (P. chlamydosporia-plant roots-plant-parasitic 
nematode) is available. We have developed a semi-axenic system for analysing root 
exudates by a metabolomic approach. Four independent experimental systems were set-up: 
tomato (Solanum lycopersicum var. marglobe plants), tomato + P. chlamydosporia, tomato 
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+ nematodes (Meloidognyne javanica J2), and the tri-trophic system tomato + P. 

chlamydosporia + nematodes. The analytical techniques employed for the metabolomic 
study were based on fluorescence spectroscopy (Emission-Excitation Matrix, EEM), nuclear 
magnetic resonance (NMR) and liquid chromatography with mass spectrometry (LC-MS). 
The data generated by these analytical techniques were analysed with chemometric tools 
such as Parallel Factor Analysis (PARAFAC) and Robust Principal Components Analysis 
(ROBUST-PCA). With this metabolomics approach, we could classify spectra based on 
identification of their inherents parents of peaks and identify features responsible for the 
classification. We discuss the preliminary data obtained and draw conclusions on their 
relevance to the fields of microbial plant microbe interactions and biocontrol of plant 
parasitic nematodes. 

OPS3.3 Biocontrol of root-knot nematode using a non-pathogenic Fusarium 
oxysporum isolate in tomato and the Arabidopsis model system 

Alexander Schouten, Mohamed Selim, Alfonso Martinuz, Abdelnaser Elashry, Nicole 
Ludwig, Angela Brocker and Florian Grundler. INRES-Molecular Phytomedicine, University 
of Bonn, Karlrobert Kreiten Strasse 13,53115 Bonn, Germany 

email: aschout@uni-bonn.de 

Plant-associated microorganisms can support plants coping with biotic and abiotic stress 
factors. The non-pathogenic endophytic fungus Fusarium oxysporum, isolate Fo162, has 
been shown to systemically repress the colonization of both sedentary and burrowing 
nematodes in various plant species, like tomato and banana. Although the exact mode of 
action is currently poorly understood, split-root experiments show that the fungus initiates 
certain systemic plant defense responses. By combining biological, molecular and 
biochemical approaches, we aim at further unravelling the mechanisms responsible for this 
form of nematode biocontrol. e.g. by gene expression studies and finding parallels with the 
described induced systemic resistance (ISR) or systemic acquired resistance (SAR) 
mechanisms against other plant pathogens in the important crop plant tomato. Because of 
the extensive molecular knowledge and the availability of a significant number of well-
characterized mutants, the Arabidopsis model system would be a highly suitable addition for 
this type of research. As a first step, the colonization behaviour of Fo162 and its influence 
on plant growth and induced resistance against the sedentary root-knot nematode, 
Meloidogyne incognita, was analyzed. 

 

Session 4 Applications of fungal interactions 

 

S4.1 Fungal transformations of metals, minerals and radionuclides: geomycology 

and mycoremediation 

Geoffrey Gadd. Molecular Microbiology Division, College of Life Sciences, University of 
Dundee, Dundee DD1 5EH, UK.  

email: g.m.gadd@dundee.ac.uk 
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Fungi play significant roles in organic matter decomposition, bioweathering and element 
cycling. “Geomycology” can be considered a subset of “geomicrobiology” and simply defined 
as the impact of fungi on geological processes, including the alteration and weathering of 
focks and minerals, the accumulation of metals, and their roles in element and nutrient 
cycling. Many geomicrobial processes are of relevance to pollutant fate in the environment 
and our research seeks to understand the mechanisms of metal and mineral 
biotransformations, their environmental signifcance and potential for bioremediation and 
also in the biodeterioration of metals, and rock – and mineral-based substrates. This 
presentation will include examples of our research on fungi inhabiting certain rock types and 
soil, including the mycorrhizosphere, particularly regarding mineral dissolution and 
transformation, and the formation of secondary mycogenic menerals. An important 
mechanism of metal mobilzation from minerals is a combination of acidification and ligand-
promoted dissolution: if oxalic acid is produced, the production of metal oxalate biominerals 
may result. In other cases, mobilized metal species may interact with phosphate. Examples 
outlined in this presentation will include fungal communities and roles in degradation and 
transformations of rocks and metal containing minerals, metallic lead, depleted uranium, 
uranium and manganese oxides, and fungal biodeterioration of concrete, the latter being or 
general biodeteriorative significance regarding built 

 

S4.2 Symbiogenics: an Epigenetic Approach to Mitigating impacts of Climate Change 
on Plants 

Rusty Rodriguez, U.S. Geological Survey, 6505 NE 65th Street, Seattle, WA 98115, USA. 

email: rustyrodriguez@comcast.net 

The greatest threats to agricultural sustainability in the 21st century are drought, increasing 
temperatures and soil salinization, all of which are being exacerbated by climate change. 
Approaches are currently being taken to develop stress tolerant plants include: genetic 
modification, mutational selection and breeding traits from wild plants. These efforts have 
had limited success presumably because 1) stress tolerance involves genetically complex 
processes and 2) the ecological and evolutionary mechanisms responsible for stress 
tolerance in plants are poorly defined.  

Plants in natural ecosystems adapt to abiotic stress by forming symbiotic associations with 
fungal endophytes. Without the endophytes, the plants are not stress tolerant and do not 
survive in the habitats to which they are adapted. Symbiotically conferred stress tolerance 
typically occurs in a habitat-specific manner and is based on interactions between 
environmental factors and both plant and fungal genomes, a phenomenon we designate 
Habitat Adapted Symbiosis (HAS).  Although several biochemical processes have been 
correlated to plant stress tolerance, few processes correlate with symbiotically conferred 
stress tolerance. Symbiotically conferred stress tolerance involves altered plant gene 
regulation, increased metabolic efficiency, and an increased ability to manage reactive 
oxygen species. I will discuss a symbiotic strategy for mitigating impacts of climate change 
in agriculture. 

 

S4.3 Secondary metabolites of fungal endophytes contribute to multiple balanced 

antagonisms with host and competitors 
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Barbara Schulz., Institute of Microbiology, University of Braunschweig, Spielmannstr. 7, 
38106 Braunschweig, Germany. 

email: b.schulz@tu-bs.de 

Numerous investigations have shown that fungal endophytes are an excellent source of 
novel, biologically active secondary metabolites. The fact that a high proportion of the 
metabolites are novel may be because endophytic fungi colonize living plant tissue, a 
biotope from which fungi have not been extensively studied. The biological activities may 
result from roles these metabolites must play in situ. Whereas herbicidally active 
metabolites may function as virulence factors, in planta the endophyte encounters an active 
plant defense reaction. Thus, we hypothesize that one reason for asymptomatic colonization 
is a balance of antagonisms between fungal endophyte and plant host. 

Secondary metabolites may also inhibit bacterial and fungal competitors of the endophytes, 
icluding host pathogens. For example, in dual culture endophytes may secrete metabolites 
toxic to pathogens of the same host. However, pathogens may also secrete antifungal 
metabolites toxic to the endophyte. 

The outcome of endophytic interactions is asymptomatic colonizatin of the plant by the 
fungus, an only seemingly harmonious situation. We hypothesize that it is a balance of 
antagonisms of the fungal partner both with its plant host and with microbial competitors. 
Nevertheless, if the balance is tilted, the endophyte or the competitors may become 
pathogenic and disease may develop. 

 

S4.4 Fungi and sustainable plant fungus disease management 

Paloma Melgarejo, INIA, Carretera de la Coruña Km 7.5, 28040 Madrid, Spain. 

email: melgar@inia.es 
 
Fungal plant diseases result when a susceptible host and a fungal pathogen interact in a 
favorable environment without the presence of effective antagonists. If any one of these 
four conditions fails, disease would not occur. Sustainable management practices aimed to 
protect crops from diseases should consider these four aspects: the pathogen, the host, the 
environment and the antagonists. We present here an example of management of an 
important disease of peach trees caused by the fungal pathogen Monilinia spp., the brown 
rot disease, based on a smart knowledge of the epidemiology of the disease in order to 
apply different control practices (cultural, physical, fungicide applications, genetic 
resistances, and biological control) to obtain the best sustainable disease protection.  

 

Offered papers (OP) 

OPS4.1 Occurrence and possible role of endophytes of olive tree on disease 

resistance to Colletotrichum acutatum 

F Martins, A Vilches, J A Pereira, P Baptista. Mountain Research Centre (CIMO)/School of 
Agriculture, Polytechnic Institute of Bragança, Campus de Santa Apolónia, Apartado 1172, 
5301-854 Bragança, Portugal. 
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email: ftome@ipb.pt 

Experimentation within the past decade has indicated the potential of some fungal 
endophytes to promote plant disease resistance and act as biological control agents (BCA). 
However, up to date studies on endophytes of olive tree are still lacking and their 
involvement on plant disease resistance was never studied. In this work, the endophytic 
fungal community of two olive tree cultivars was assessed. Using a cultivar moderately 
resistant (cv Cobrançosa) and other susceptible (cv Galega) to the olive anthracnose, we 
pretend to disclose potential endophytes able to promote resistance to this disease and 
select the most efficient biocontrol isolates against Colletotrichum acutatum, the main 
causal agent of anthracnose. The endophytes were isolated from healthy trees and 
identified by rDNA sequencing. The colonization frequency of endophytes was higher in cv 
Cobrançosa than in cv Galega. Among the fungi isolated from the moderately resistant 
cultivar (Cobrançosa), Hypocrea lixii, Phomopsis columnaris and Fusarium oxysporum, 
significantly inhibited the growth, sporulation and spore germination of C. acutatum. By 
contrast, few endophytes from cv Galega were inhibitory to C. acutatum. The results could 
be very useful in the elucidation of the mechanism of enhanced disease resistance in olive 
tree cultivars against C. acutatum and in BCA finding. 

Keywords: Olea europaea, endophytes, diversity, plant resistance, olive anthracnose. 

Acknowledgments: This work has been supported by FCT (Project PTCD/AGR-
AAM/102600/2008). 

 

OPS4.2 Search for bioactive stress-induced compounds in fungal co-cultures 

Olivier Schumpp(a), Samuel Bertrand(b), Nadine Bohni(b), Jean-Luc Wolfender(b) and Katia 
Gindro(a). (a)Swiss Federal Research Station Agroscope, Route de Duiller 50, P.O. Box 
1012,1260 Nyon, Switzerland. (b)School of Pharmaceutical Sciences, EPGL, University of 
Geneva, University of Lausanne, 30 quai Emest Ansermet ,1211 Geneva 4, Switzerland. 

email: <Olivier.Schumpp@unige.ch> 

Fungi are well known to constitutively produce a very large diversity of secondary 
metabolites. Yet, research of new lead compounds from these natural sources is poorly 
efficient because of the complexity of the extracts, which render bioactivity-guided isolation 
of lead compounds difficult. In order to found novel natural product's scaffolds with 
biological activity, we induced the production of new metabolites using biological stresses as 
stimuli. Fungi from different taxonomical groups were challenged with other microorganisms 
on solid cultures. Chemical fingerprints of fungal co-cultures were compared with chemical 
fingerprints of pure cultures by Ultra High Pressure Liquid Chromatography coupled with 
Time of Flight Mass Spectrometry (UHPLC/TOF/MS). Significant induction of new natural 
products was recorded at the confrontation zone between fungi in most fungal interactions. 
Fungal co-cultures displaying induced antimicrobial activity measured in a fungal 
susceptibility assay were further investigated. Comparison of metabolite profiles (e.g. 
differential chemical fingerprint) provided an efficient localization of induced compounds. 
HPLC software modelling enabled their rapid and rational isolation after solid co-culture 
upscale for further structure elucidation using highly sensitive microflow NMR (CapNMRTM). 
The whole process turns fungal interactions as a competitive source of secondary 
compounds for lead finding. 



 

 30 

Fungal Interactions. Alicante. 
September 3rd-6th, 2012 

 

OPS4.3 Fungal diversity in deep-sea environments 

Yuriko Nagano1, Takahiko Nagahama1,2, Masaakj Konishil, Kozuemoril, Yasuhiro 
Shimane1, Yukari Ohta1, Yuji Hatada1. (1)Institute of Biogeoscienses, JAMSTEC, 2-15, 
Natsushima-cho, Yokosuka, 237-0061, Japan. (2)Department of food and Nutrition, Higashi-
Chikushi Junior College, 5-1-1 Shimoitozu, Kokurakita-ku, Kitakyusyu, Fukuoka, 800-0351, 
Japan. 

email: y.nagano@jamstec.go.jp 

As in other environments, micro-organisms are known to play an important role in deep-sea 
ecosystems. Since the first foray into deep-sea research, with the development of advanced 
instrumentation for sampling and researching life at great depths, the presence and 
ecological importance of deep-sea bacteria and archaea has been extensively researched 
and well documented. In contrast, fungi, one of the most extremotolerant and ecologically 
important groups of microorganisms, have been relatively underexplored in deep-sea 
environments. However, the presence of fungi in deep-sea environments, including deep 
marine subsurface is starting to be recognised recently. Many fungi have been isolated by 
culture-dependent methods from various deep-sea environments with the majority showing 
similarity to terrestrial species. However. Culture-independent methods have revealed many 
novel fungal phylotypes including novel fungal lineages recently described as Cryptomycota, 
which are suspected to lack typical fungal chitin-rich cell walls. Although true fungal 
diversity and its role in deep-sea environment is still unclear, we present here some 
knowledge on the diversity of fungi in deep-sea environments revealed by current deep-sea 
fungal research. 

 

Session 5 Fungal Interactions and ecosystem dynamics 

 

S5.1 Interactions between different fungal functional guilds regulate carbon 

sequestration in boreal forest soils 

Lindahl Björn D. Department of Forest Mycology and Pathology, Swedish University of 
Agricultural Sciences, Box 7026, Ulls v 26A, 750 07 Uppsala, Sweden.  

email: bjorn.lindahl@mykopat.slu.se 

Dead fungal mycelium represents a major pool of stored carbon in boreal forest soils. 
Death, preservation and degradation of fungal mycelium are thus essential regulators of 
ecosystem carbon balance. Here, different functional guilds of fungi play contrasting roles: 
Litter colonising ascomycetes appear to stabilize rather than degrade the carbon pool.  In 
contrast, basidomycetes promote carbon loss using potent oxidative enzymes. Mycorrhizal 
mycelium may be more important than plant litter as a source of carbon for long term 
accumulation. Cord forming ectomycorrhizal species are efficient in degrading their own 
mycelium through autolysis, facilitating recycling of nutrients to their host and preventing 
carbon accumulation in the soil. Furthermore, some ectomycorrhizal species may produce 
“white rotting” peroxidases in order to degrade recalcitrant organic matter. In contrast, root 
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associated ascomycetes, mostly forming ericoid mycorrhiza, seem to promote long term 
immobilisation of carbon and nutrients in their dead mycelium. Yet another functional guild 
of “myceliotrophs”, specialised in degrading dead mycelium of other fungi, plays a central 
role in preventing carbon sequestration. Altogether, fungal community composition and the 
interplay between different functional guilds are decisive in regulating carbon dynamics of 
boreal forest soils. 

 

S5.2 Interspecific mycelial interactions influence wood decomposition 

Lynne Boddy. Biomedical Sciences Building, Cardiff University, Museum Avenue, Cardiff 
CF10 3AX, Wales, UK. 

email: BoddyL@cardiff.ac.uk 

Fungal mycelia in wood continually interact with neighbouring mycelia. These interactions 
are manifest in wood as coloured, often black, ‘zone lines’, formed by pseudosclerotial 
plates. Interspecific mycelia interactions are the main driving force for fungal community 
change. There are several ways in which fungi ‘attack’ and ‘defend’ the territory that they 
occupy: (1) antagonism at a distance; (2) mycoparasitism, including hyphal interference; 
and (3) gross mycelial interaction. The latter is most common in wood, and involves 
enzymes, volatile organic compounds (VOCs) and diffusible organic compounds (DOCs). The 
overall outcome of interactions can be deadlock – where neither combatant makes any 
headway, replacement – where one fungus takes the territory of another, and also partial 
and mutual replacement. These outcomes vary between species combinations and fungal 
strains, and are altered by the abiotic environment, presence of other fungi and grazing 
activity by invertebrates. During interactions there are changes in gene expression, enzyme 
production, VOC and DOC production, nutrient movement and allocation within opposing 
mycelia, and rate of wood decay. These will be reviewed in this talk, with examples from 
fungal communities decomposing beech (Fagus sylvatica) wood. 

 

S5.3 Diversity and roles of bacteria in the lichen symbiosis 

Martin Grube. Institute of Plant Sciences, Karl-Franzens-Universität Graz, Holteigasse 6, 
8010 Graz, Austria 

email: martin.grube@kfunigraz.ac.at 

Lichens are more complex symbioses than previously thought. Lichen symbioses include, 
beside other fungi, significant amounts of bacterial associates. Work in the recent past 
elucidated the diversity of lichen-associated bacteria and revealed host specific nature of 
these communities. We are studying the biotic and abiotic parameters which contribute to 
variations in the composition of bacterial communities within the same thalli and within the 
same lichenized fungal species. There is also evidence for functional roles of bacteria in the 
lichen symbiosis from culture-dependent and culture-independent approaches. Lichens are 
also a rich source of new bacterial lineages and novel bacterial compounds. Finally I will 
remark on the biotechnological potential of lichen-associated bacteria.  
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S5.4 Fungi and Mycoheterotrophic plants  

Marc-André Selosse. Centre d'Ecologie Fonctionnelle et Evolutive (CEFE) CNRS & 
Université de Montpellier1919. Route de Mende, 34 293 Montpellier cedex 5, France 

Email : ma.selosse@wanadoo.fr 

The evolution of land plants allowed independent emergences of mycoheterotrophic 
nutrition, where plants receive carbon from their mycorrhizal fungi. In some plant lineages 
with minute seeds, mycoheterotrophy occurs at germination only (mycoheterotrophic 
germination, MG). In a subset of these lineages, adult plants are green and partially 
mycoheterotrophic (‘mixotrophs’, MX), or even achlorophyllous and therefore fully 
mycoheterotrophic (MH). The two last decades identified the fungal associates thanks to 
molecular barcoding and electron microscopy. In most orchids and some Ericaceae, fungi 
supporting MG belong to rhizoctonias, a polyphyletic grouping of saprotrophic and 
endophytic basidiomycetes including Sebacinales, Ceratobasidiaceae and Tulasnellaceae. 
For unknown reasons, MX and MH lineages never rely on rhizoctonias, but rather on 
arbuscular mycorrhizal Glomeromycota or ectomycorrhizal Basidiomycota, although 
rhizoctonias sometimes co-occur in MX plants. Spontaneous stable isotopes contents 
support that mycoheterotrophic physiology (and perhaps evolution) strongly differs between 
Glomeromycota- and Basidiomycota-associated MH. In rare tropical MH orchids only, 
saprotrophic Basidiomycota were identified. We discuss the implications of these findings, 
mostly these issuing from the CEFE team, for fungal ecology. 

 

Offered papers (OP) 

OPS5.1 Soil contamination with silver nanoparticles: effect on ectomycorrhizal 
diversity of bishop pine 

Ian Singleton and T. Bruns. Department of Plant and Microbial Biology, Koshland Hall. 
University of California, Berkeley, Berkeley, USA. School of Biology, Newcastle University, 
Newcastle upon Tyne, NE1 7RU, UK. 

email: ian.singleton@ncl.ac.uk 

Silver nanoparticles (AgNP) are a relatively new class of pollutants and their increased 
commercial use will result in environmental contamination. However. relatively little work 
has been carried out on the potential effects of AgNP on ectomycorrhizal fungi. Therefore 
this work focussed on the effect of soil contamination with AgNP on ectomycorrhlzal 
diversity on pine roots. Soil was contaminated with AgNP (-0.067% w/v) planted with 
Bishop Pine seedlings and plant growth (root and shoot biomass) and ectomycorrhizal 
colonisation examined after 4 months growth. In comparison with a control (no AgNPI, 
AgNP contamination significantly decreased root and shoot biomass of pine. A variety of 
ectomycorrhlzal species were found on control plant roots including Laccaria, Rhizopogon 
and Tomentella. In contrast only Laccaria was found on roots of pine grown in AgNP 
contaminated soil. This work shows that a relatively high contamination event with AgNP 
could have deleterious effects both on pine and their associated ectomycorrhiza. Further 
work is needed to examine effects at lower AgNP levels and with a variety of different soils. 
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OPS5.2 Temporal Carbon Utilization Sequence (TCUS): New insights on how 
fluctuating environment influences nutritional utilisation by atoxigenic and 

toxigenic Aspergillus flavus strains 

Sejakhosi Mohale, Naresh Magan and Angel Medina. Applied Mycology Group, Cranfield 
Health, Vincent Building, Cranfield University, Cranfield, Bedfordshlre MK43OAL, U.K. 

email: a.medinavaya@cranfield.ac.uk 

Competitive interactions between toxigenic and atoxigenic strains has been used to develop 
biocontrol approaches to reduce aflatoxin contamination in maize, peanuts and cotton. We 
have identified atoxigenic strains which can control toxin production by toxigenic A. flavus 
strains in maize from Lesotho. Niche Overlap Index (NOI) has been used to understand the 
mechanisms of competitiveness by comparing the nutritional utilization patterns. The NOI 
accounts for similar carbon sources (CS) utilised and differential use by such strains. A new 
semi-automated high-throughput turbidimetric method that uses the time to detection at 
certain optical densities has been used to produce the Temporal Carbon Utilization 
Sequence (TCUS). This allows for direct comparison between environmental treatments in 
terms of the time for early fungal growth. TCUS were examined for 5 strains under 3 
different aw regimes (0.991-0.901) and 25°C. There were temporal differences between 
atoxigenic and toxigenic strains of A. flavus in the assimilation of the different types of 
carbon sources. In dry conditions toxigenic strains utilised 9 and 8 different CS in contrast 
to 6 by atoxigenic strains. This approach facilitates a better understanding of the 
mechanisms used by fungal species to compete under different environmental conditions. 

 

OPS5.3 Dynamic adaptation to environmental change by diversification within 
natural yeast populations 

Sara L. Holland, Paul S. Dyer and Simon V. Avery. School of Biology, University of 
Nottingham, University Park, Nottingham NG7 2RD, UK. 

email: Simon.Avery@nottingham.ac.uk 

Phenotypic heterogeneity, the non-genetic variation that exists between individual cells of a 
genetically uniform population, is linked to increased fitness of laboratory yeast strains. The 
relevance of this trait to organisms living in the natural environment has yet to be 
determined. We tested the hypotheses that phenotypic heterogeneity is prevalent in wild 
yeast isolates, and that increased heterogeneity confers an advantage in the wild. Yeasts 
were isolated from three sites in the UK, each polluted with a different principal 
contaminant, as well as corresponding control sites. There were marked differences in 
heterogeneity (of resistance to the appropriate principal pollutant) between strains of the 
same species. Moreover, the strains with the highest heterogeneity were isolated from the 
polluted environments, indicating that heterogeneity is positively related to survival in 
adverse conditions. Competition and long-term evolution assays were performed to resolve 
whether this outcome could reflect selection of pre-existing high-heterogeneity strains in 
the polluted environment, and/or the evolution of low-heterogeneity strains into high-
heterogeneity strains. The data showed that strains with the highest heterogeneity would 
outcompete those with lower heterogeneity during exposure to the stress, but also that high 
heterogeneity is an evolvable trait, implicating both mechanisms in the long-term survival 
of high-heterogeneity strains in polluted environments.   
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Abstracts for Round Tables 

 

AEM ROUND TABLE (Asociación Española de Micología/Spanish Society of 
Mycology): Fungi as invasive human pathogens 

 

AEM1. Novel antifungal agents 

Jesús Guinea. Clinical Microbiology and Infectious Diseases, Hospital General Universitario 
Gregorio Marañón, C/ Dr. Esquerdo Nº46, 28007 Madrid, Spain. 
 
email: jguineaortega@yahoo.es 
 
Patients with invasive fungal infections (IFI) show a high mortality. Marketed antifungal 
agents used for the treatment of IFI act by disrupting the integrity of the cell membrane 
(azoles, morpholines, allylamines, and polyenes), the integrity of the cell wall 
(echinocandins), or by inhibiting the DNA synthesis (pyrimidine analogs). These agents are 
hampered by a narrow spectrum of activity, the emergence of antifungal resistant isolates, 
their pharmacokinetic parameters and toxicity, or their limited clinical efficacy. These 
restrictions, together with the increase in the number of cases of IFI, are enough bases to 
search for new classes of antifungal agents. 

In recent years, several molecules have shown in vitro antifungal activity against clinically 
relevant fungi. Some of them are drugs that have been used for the management of 
diseases other than IFIs. For example, new iron chelators, such as deferasirox, act by 
detaching iron from the fungal iron uptake molecules. Iron is essential for fungal survival 
and low levels of intracellular Fe3+ lead to fungal cell death. Deferasirox has shown in vitro 
antifungal activity against clinical isolates of Mucorales and Aspergillus, and has been used 
as adjuvant treatment in invasive zygomycosis or aspergillosis. Statins are commonly used 
hypolipidemic agents that interfere with the cholesterol biosynthesis in humans; they play 
also a role in the inhibition of the ergosterol biosynthesis in fungi. Statins have shown in 
vitro antifungal activity against Candida, Mucorales, Aspergillus, and Cryptococcus. 
Ibuprofen, a well-known analgesic agent, has shown in vitro activity against clinical isolates 
of Candida showing resistance to fluconazole.  

On the other hand, many other agents have been specifically studied to demonstrate their 
antifungal activity. Benzimidazol compounds inhibit the proper architecture of the 
cytoskeleton and are used as antifungal agents in plant protection. They can be potentially 
used to treat IFI in humans. Plants can be a source for new antifungal agents. Berberine 
chloride, an herbal compound, has shown in vitro activity against Candida isolates showing 
resistance to fluconazole. Essential oils obtained from plants, such as the volatile 
components of Leptospermum petersonii, show antifungal activity against fungal isolates. 
Aminosterols, acetylenic fatty acids, retigeric acid B, pentamidine, alkylphospholipids, 
peptides, and inhibitors of the isoleucyl-tRNA synthase are only part of a heterogeneous 
group of molecules with potential to be used as antifungal agents for the treatment of IFIs 
in the future. The aim of this presentation is to review in detail these new agents with 
potential interest in the treatment of IFIs. 
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AEM2. Antifungal resistance in Aspergillus spp. 

Emilia Mellado. Mycology Reference Laboratory, Centro Nacional de Microbiología, 
Instituto de Salud Carlos III, Ctra Majadahonda-Pozuelo Km 2. 28220, Majadahonda, 
Madrid, Spain. 
 
email: emellado@isciii.es 
 
Invasive Aspergillosis (IA) in the immunocompromised patient is normally not easy to 
diagnose and treat, resulting in a high mortality rate. To date, amphotericin B, azoles and 
echinocandins are licensed for IA treatment although triazoles seem to be key drugs in its 
therapy. Aspergillus fumigatus resistance to antifungal drugs is a recognized problem that 
occurs at a low frequency, but with increasing percentages of resistant strains especially in 
some countries in Europe. Resistance is largely confined to azole class drugs, as resistance 
to polyene or echinocandin drugs is uncommon.  Although A. fumigatus azole resistance 
detection started as a trivial problem, as the number of patients with disease or chemically-
induced immune deficiencies increases, resistance among clinical strains may became more 
abundant, especially with the expanded use of second-generation triazole drugs for 
prophylaxis and empirical therapy.  

The characterization of phenotypic resistance in clinical isolates can help to evaluate their 
frequency and suggest possible therapeutic options. However, as growth inhibition assays 
can be misleading, in vitro resistance identification should be combined with the study of 
molecular mechanisms of resistance. In this sense, advances in molecular genetics and 
genomics have facilitated the analysis and characterization of a number of genes, which are 
implicated in A. fumigatus antifungal drug resistance. Up to date, several secondary 
resistance mechanisms have been identified in A. fumigatus clinical isolates. Azole 
resistance can arise from either modification of the target site, encoded by cyp51A, or its 
overexpression. Alternatively, overexpression of drug transporters of the ABC- and/or MFS-
type has been described. Nevertheless as of now, only the modification of the target site 
appears to contribute to clinical resistance and Cyp51A protein homology models in 
combination with azoles have provided the basis to address how point mutations can affect 
azole drug resistance.  New areas of research include stress response or cellular signaling 
pathways that may regulate azole resistance in A. fumigatus. Also, they are being explored 
as possible adjunctive targets to overcome antifungal drug resistance and/or to maximize 
efficacy in combined therapies.  

 

AEM3. Invasive Candidiasis in Critically ill patients: diagnosis strategies and 
antifungal treatment 

Rafael Zaragoza. Hospital Universitario Doctor Peset, Avda Gaspar Aguilar 90, 46017 
Valencia, Spain. 

email: zaragozar@ono.com 

Invasive fungal infections are associated with high morbidity and mortality in critically ill 
patients due, in part, to diagnostic difficulties in the early stages. Non-culture-based 
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techniques such as (1,3)-β-D-glucan, galactomannan, mannan and anti-mannan antibodies, 
Candida albicans germ tube-specific antibody or fungal DNA are required for earlier 
diagnosis, prognostic information and monitoring outcome. A decision tree algorithm based 
on the combination of non-culture-based techniques is suggested to optimize the diagnosis 
and evolution of critically ill patients at risk of invasive mycoses. The use of (1,3)-β-D-
glucan and blood cultures twice a week is proposed; if positive, starting treatment is 
recommended plus the performance of the non-culture- based microbiological tool 
depending on suspected mycoses and the availability of techniques. Echinocandins remains 
as first line treatment for IC and Voriconazole for IA. 

 

ISS (International Symbiosis Society) ROUND TABLE: Non-Pathogenic Fungal 
Interactions in Nature 

 

Since the first description of symbiosis in the 1800’s, it has become clear that all plants and 
animals on earth are symbiotic with microorganisms. These symbioses span a continuum 
from detrimental (parasitism) to beneficial (mutualism).  In fact, individual fungal isolates of 
a single species may span the symbiotic continuum by expressing pathogenic lifestyles in 
some host and mutualistic lifestyles in others. While the vast majority of symbiotic 
interactions are beneficial, most research funding and effort is focused on pathogenic 
interactions.  The participants of this round table will highlight non-pathogenic fungal 
interactions with plants and discuss research areas that are poorly understood such as: 
What factors determine the outcome of these associations?. How do pathogens and 
mutualists differ?  What are the ecological dynamics of symbionts and symbioses? What are 
the evolutionary relationship between pathogens and mutualists?. In addition, we will 
discuss the importance of incorporating symbiosis science into education and research 
efforts. 

 

ISS1. Diversity and roles of bacteria in the lichen symbiosis 

Martin Grube. Institute of Plant Sciences, Karl-Franzens-Universität Graz, Holteigasse 6, 
8010 Graz, Austria 

email: martin.grube@uni-graz.at 

Lichens are more complex symbioses than previously thought. Lichen symbioses include, 
beside other fungi, significant amounts of bacterial associates. Work in the recent past 
elucidated the diversity of lichen-associated bacteria and revealed host specific nature of 
these communities. We are studying the biotic and abiotic parameters which contribute to 
variations in the composition of bacterial communities within the same thalli and within the 
same lichenized fungal species. There is also evidence for functional roles of bacteria in the 
lichen symbiosis from culture-dependent and culture-independent approaches. Lichens are 
also a rich source of new bacterial lineages and novel bacterial compounds. Finally I will 
remark on the biotechnological potential of lichen-associated bacteria.  

 

ISS2. Impacts of Fungal Endophytes on Host Plants 



 

 37 

Fungal Interactions. Alicante. 
September 3rd-6th, 2012 

James White. Department of Plant Biology and Pathology, Rutgers University, New 
Brunswick, New Jersey, USA. 

email: jwhite3728@gmail.com 

Microbial endophytes and epiphytes are widespread in plants with all plants showing some 
degree of colonization by multiple microbe species. The effects that these microbes have on 
host plants are often subtle and tend to become apparent only after plants are subjected to 
biotic or abiotic stresses. Clavicipitaceous endophytes and epiphytes often produce alkaloid 
metabolites that are widely believed to be the primary defensive compounds in the grass-
fungus mutualism. Defensive alkaloids function primarily to deter animal or insect 
herbivores of the grass host.  Compounds produced by endophytic microbes are not the 
only way microbes affect plant hosts. Clavicipitaceous endophytes (class 1) and many 
similar non-clavicipitaceous endophytes (class 2) also produce reactive oxygen species 
(ROS) within plant tissues. This may be the trigger that induces plants to increase 
production of antioxidants and other compounds that enhance resistance to reactive 
oxygen. This phenomenon may explain how many plants that bear endophytes show 
increased tolerance to various types of oxidative stresses, including salt stress, drought 
stress, heavy metal stress, and certain diseases.  At least one form of ROS, hydrogen 
peroxide, is also an important signal molecule in plants that is produced when plants are 
wounded or attacked by pathogens and triggers plants to respond defensively to increase 
concentrations of plant-produced herbivore- or pathogen-deterrent phenolics and other 
defense-related compounds.  Endophyte-produced hydrogen peroxide may thus elicit the 
same defensive response in plants. The effects on plants mediated by endophyte-produced 
ROS are consistent with the widely held defensive mutualism hypothesis that holds that 
some endophytic microbes function to enhance host defense.   

 

ISS3. Mycorrhiza in phytoremediation 

Katarzyna Turnau. Institute of Environmental Sciences, Jagiellonian University, 
Gronostajowa 7, 30-387 Kraków, Poland. 

e-mail: katarzyna.turnau@uj.edu.pl 

Phytoremediation of metal contaminated areas is attracting increasing interest as a cheaper 
alternative to chemical methods, more friendly for environment and non-destructive to soil 
biota. This technology strongly depends on site characteristics, type of heavy metals in the 
substratum, climate conditions, use of native and indigenous plants and microbiota. To 
speed-up existing bioremediation techniques introduction of arbuscular mycorrhizal fungi 
(AMF) seems to play the key role. AMF were studied from diverse places in Europe. Most of 
plants were strongly mycorrhizal and several strains of AMF were isolated. The substrata 
collected from the industrial wastes were compared concerning toxicity towards AMF using 
ISO test based on spore germination. The AMF are capable to improve water uptake, 
mineral nutrition and can attenuate stress such as heavy metal presence and thus they 
seem to be ideal in phytoremediation of the wide range of substratum toxicity. Selected 
AMF strains were used to prepare the inoculum for the field trials under diverse conditions. 
The effect of inoculation strongly depends on the use of amendments and selection of plant 
species.  

SEF (Spanish Society of Phytopathology) ROUND TABLE: Fungal plant 
pathogens: multitrophic interactions with other plant pathogens. 
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SEF1. Role of fungal-nematode interactions on plant health 

Sorribas, F. J., Giné, A., Ornat, C. Departament d’Enginyeria Agroalimentària i 
Biotecnologia. Universitat Politècnica de Catalunya. Esteve Terradas 8, 08860 Castelldefels, 
Barcelona, Spain.  

email: Francesc.xavier.sorribas@upc.edu 

Plant parasitic nematodes are soil inhabitants that limit crop yield worldwide. Yield losses of 
around 11% have been estimated globally but could be higher when synergistic 
relationships take place with soil-borne pathogens including fungi. In addition, nematode 
infection enhances plant susceptibility even in resistant genotypes, and plant protection 
against fungal diseases can be compromised. Nevertheless, other kinds of relationships can 
be established to preserve plant health by increasing plant tolerance or resistance (fungal 
root endophytes), by reducing the viability of plant parasitic nematodes (fungal antagonists) 
or both. Several fungal antagonists of plant parasitic nematodes are present in agricultural 
soils, and in some of them high levels of disease suppressiveness have been achieved. 
Functional diversity of the fungal isolates coming from these fields has been found, but the 
relationship between them to maintain the level of suppressiveness is unclear.  

 

SEF2. Mycovirus manipulating the fungal host 

María Angeles Ayllón Talavera. Centro de Biotecnología y Genómica de Plantas (CBGP) 
Parque Científico y Tecnológico de la UPM, Campus de Montegancedo, Autopista M40 
Km38, 28223 Pozuelo de Alarcón, Madrid, Spain. 
 
email: mariaangeles.ayllon@upm.es 
 
Mycoviruses or fungal viruses ae fungi obligate parasites that are transmitted vertically 
through sporulation or horizontally through hyphal anastomosis. In the last years the 
interest to study the interaction between mycoviruses and plant pathogenic fungi has been 
increased. Most of the viruses that infect fungi have not effect on the fungal phenotype, 
however in some combinations the fungi take an advantage from the presence of the 
mycovirus, improving its survival in extreme conditions, as high temperature, or giving 
some other advantages, for instance growing faster than other competitor in the same host. 
In some cases, the viral presence confers to the fungus a hypovirulent phenotype, 
attenuating the ability to infect or to colonize tissues of susceptible plants. Based on these 
findings, the use of hypovirulent fungal strains, infected with mycoviruses, has been 
proposed as biological control agents against virulent strains of the same plant pathogenic 
fungus. Moreover, the understanding of plan-fungus-mycovirus interaction could help us to 
unravel the basic mechanisms responsible for pathogenesis in the fungal life inside the host 
plant. 

 

SEF3. Understanding bacterial-fungal interactions in soil to promote plant health.  
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Navas-Cortés, Juan A., and Landa, Blanca B. Instituto de Agricultura Sostenible, Consejo 
Superior de Investigaciones Científicas. Apartado 4084, Córdoba, Spain 

email: j.navas@csic.es 

Management of soilborne fungal plant pathogens in sustainable cropping systems should be 
based on strategies that integrate all available control measures. The use of plant growth 
promoting rhizobacteria (PGPR) is recognized as one of the most promising methods for 
controlling soilborne fungal plant pathogens. However, we are currently far away of being 
able to understand and exploit the full potential of PGPR as an effective disease 
management strategy at field scale. Both, abiotic and biotic factors modulate metabolic 
processes of plants and microorganisms within their respective biological limits, and 
consequently may modify interactions among them in a given pathosystem. It is well 
documented that incidence and severity of plant diseases are modulated by the soil 
environment and that the efficacy of some PGPR biocontrol agents decrease as conditions 
become more favorable for disease development. Soil biotic and abiotic factors may 
influence biological control mediated by PGPR. To complicate more the scenario, there is 
global observational evidence that biological systems are being affected by climate change. 
In our work we have focused on the study of the effects of environmental factors associated 
to climate change, particularly temperature increase, on some biocontrol mechanisms 
mediated by PGPR, addressing how those specific factors may affects the interactions 
among soilborne fungal pathogens and PGPR. 

 

SEF4. Control of Phytopathological fungi by fungal biocontrol agents 

Antonieta de Cal. Instituto Nacional de Investigación y Tecnología Agraria y Alimentación 
(INIA), Carretera de la Coruña Km 7.5, 28040 Madrid, Spain. 

email: cal@inia.es 

Crop yield losses caused by plant diseases accounted for 15% of annual yield loss world 
production, incresing until 30% if postharvest diseases are included fungal pathongens are 
the main responsible of these losses. Different methods, such as fungicide applications, use 
of resistant cultivars and cultural methods have been developed for protecting crops from 
diseases and reducing these losses. Development of biological control as an alternative 
management practive resulted from the development of resistance of fungicides. New legal 
restrictions to pesticide use, and healthy and environmental social concerns. Biological 
control of plant disease is a four way interaction in which pathogen plant tissue, 
environment and biocontrol agent are involved. Fungi are one of the most abundant 
biological agents. They are applied to reduce so foliar and soilborne fungal plant disease 
biocontrol by fungi as biocontrol agents 

 

 

Abstracts for Posters 



 

 40 

Fungal Interactions. Alicante. 
September 3rd-6th, 2012 

 

P1. Ecophysiological approaches to enhance production of the anti-cancer drug taxol 
by a strain of Pyrenochaeta cava 

Supunnika Somjaipeng, Angel Medina & Naresh Magan. Applied Mycology Group, 
Cranfield Health, Cranfield University, Bedford MD43, UK. 

email: s.somjaipeng@cranfield.ac.uk 

Pyrenochaeta cava, an endophytic fungus, isolated from twigs of the Taxus baccata at 
Cranfield University was screened for taxol  production. Environmental stress is known to  
influence secondary metabolite production. Few studies have examined three-way  
interaction effects on taxol production. This study investigated interactions of water activity 
(aw), solute type and temperature on growth and taxol  production by P. cava. For growth, 
a 6x5x3 factorial design was employed. Growth rate was higher at 0.99 aw, 25 °C and  
when sorbitol was used as the aw depressor comparing with  glycerol, glucose and  salt 
amended  media.  All the stress factors and  their  interactions  significantly affected radial  
growth rate on a conducive  agar  (P<0.05). The combined effects of aw, solute types  and 
temperature on taxol production was determined using a 5x5x3 factorial design. The 
maximum taxol was 7.11 g/L when cultured with MID modified osmotically with KCl to 0.98 
aw and 25 °C. In contrast, on un-amended MID medium at 25 C yielded 1.15  g/L of taxol.  
The aw was a significant factor on taxol production (P<0.05). Work in progress includes 
enhancing production by nutritional changes, environmental stress physiology and  
immobilization approaches. 

 

P2. Effect of environmental factors on in vitro and in situ interactions between 
atoxigenic and toxigenic A. flavus strains and control of aflatoxin contamination of 
maize 

Sejakhosi  Mohale, Angel Medina and Naresh Magan. Applied Mycology Group, Cranfield   
Health, Cranfield University, Cranfield Bedford MK43 OAL, U.K. 

email: s.a.mohale@cranfield.ac.uk 

The potential of 3 atoxigenic strains from Africa were examined in vitro and in situ for 
competitiveness against 2 toxigenic strains of A. flavus under different temperatures (20, 
25 and 30 ºC) and water activity (aw; 0.99, 0.96 and 0.90) conditions. The atoxigenic 
strains were able to significantly  (p<0.0467) reduce the growth of the toxigenic strains 
when grown together in different aw-temperature combinations  when compared to the 
toxigenic strains on a maize meal agar. However, there were no intra-strain differences 
(p>0.05) between the efficacy of the atoxigenic strains. The potential for these strains to 
control aflatoxin Bl (AFB1) production  by the toxigenic strains in vitro showed a significant 
inhibition of the toxigenic strains at 25ºC. With freely available water, the atoxigenic strains 
inhibited AFBl contamination, but not as well as at 0.96 aw. Under the wettest conditions, 
atoxigenic strains Afl 9LS and EGPl 9 gave the best control of AFB 1 production  by Afl 8LS 
and NRRL3357 respectively. No toxins were detected in all the treatments at 0.90 aw. In 
situ control of AFBl by the atoxigenic strains when challenged with the toxigenic strains was 
assessed on maize at 0.90 and 0.96 aw. Similarly, major reduction of contamination with 
AFBl was achieved at lowered aw. However, strain Afl 9LS was the most competitive  
atoxigenic strain in controlling  AFBl production  by both NRRL3357 and Af18LS. Studies are 
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in progress to identify threshold concentrations  of atoxigenic strains required to obtain 
consistent and effective control of AFBl to levels below the legislative levels. This suggests 
that such environmental screening can enhance the ability to identify effective candidate 
biocontrol agents which can then be optimised for use practically. They can help in 
producing formulations  of the best biocontrol agents which can effectively control aflatoxins 
in key food and feed chains. 

 

P3. “In silico” Identification of Putative Cell Wall Biosynthesis Genes in the 
Ubiquitous Plant Pathogen Botrytis cinerea 

Luis Castillo1, Ana Isabel Martinez2, and Piet W.J. De Groot2.1Departamento de Biología, 
Facultad de Ciencias, Universidad de La Serena, La Serena, Chile. 2Regional Center for 
Biomedical Research, Albacete Science & Technology Park, University of Castilla-La Mancha, 
02006 Albacete, Spain. 

email: Icastillo@userena.cl 

Botrytis cinerea is a phytopathogenic fungus that infects more than 200 plant species and is 
a cause of large crop losses in the agricultural industry. The primary contact of the fungus 
with its hosts takes place at the cell surface. Therefore, the fungal cell wall plays an 
important role in fungal pathogenesis. We present an overview of the genetic cell wall 
biosynthetic make-up of B. cinerea. Using known cell wall biosynthetic proteins from other 
fungal species, in particular ascomycetous yeasts, as input queries, we have performed 
BLAST searches to find their homologs in B. cinerea. Our analyses included synthesis of β-
1,3-glucan, chitin, α-1,3-glucan, β-1,6-glucan, cell wall integrity signaling, and protein 
mannosylation. Our studies indicate that β-1,3-glucan, chitin and α-1,3-glucan are 
important cell wall polysaccharides in B. cinerea. In addition, using specific algorithms and 
pattern searches, we have identified 107 putative GPI proteins as well as other classes of 
cell wall proteins. Among the identified proteins are members of the most common fungal 
GPI protein families such as Gas, Crh, Ecm33, Dfg5, phospholipases, and aspartic 
proteases. Glycoproteins usually contain both N- and O-linked oligosaccharides, and various 
proteins that are involved in the attachment of glycans to serine or threonine residues of 
glycoproteins have been identified. The Botrytis genome presents Pmt, Mnt, and Mnn 
glycoprotein gene families, which are highly conserved among eukaryotes. 

 In conclusion, our study provides a comprehensive genomic inventory of cell wall 
biology of B. cinerea. 

 

P4. Antifungal Activity of Oligochitosan Against some Candida spp. and Plant 
Parasitic Fungi 

Vladimir Tikhonov(1), Sergey Kulikov(2), Diana Shakirova(2), Evgeniya Bezrodnykh(1), 
Svetlana Lisovskaya(3). (1)Institute of Organoelement Compounds, Russian Academy of 
Sciences, Moscow, Russia. (2)Kazan Scientific Reseach Institute of Epidemiology and 
Microbiology, Kazan, Russia. (3)Kazan Federal University, Kazan, Russia 

email: tikhon@ineos.ac.ru 
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Misuse of antibiotics and the growing number of diseases caused by fungi and bacteria not 
susceptible to antibiotics has become a big problem globally, especially taking into account 
that there are a limited number of antifungal drugs in comporison with the number of 
antibacterial ones.  Therefore, there is a need for new non-toxic biocides which could be 
active against invasive and noninvasive human pathogens and could reduce the level of 
administration of classic antibiotics.  

Chitosan represents a collective name for a group of polysaccharides consisting of 
glucosamine and N-acetylglucosamine or glucosamine only and is derived of chitin - poly[β-
(1→4)-2-acetamido-2-deoxy-D-glucose – a constituent of the cell walls of most fungi, 
algae, insects and crustaceans. Chitosan is non-toxic, biocompatible and biodegradable. For 
its exceptional features chitosan has received interest in various fields including 
antimicrobials, biomedical materials, cosmetics, food additives, sewage disposal and 
agricultural materials. 

   In this presentation, we show the activity of well-characterized oligochitosan samples 
varying in MW and having a narrow polydispersity against Candida species (including thirty 
six clinical C. albicans strains isolated of from different sites of human bodies (oral cavity, 
genital tract, skin, nails, and auricle) and some plant pathogenic fungi mainly focusing on 
the MW-activity relationship. 

 

P5. Investigation of Quorum Sensing in Penicillium sclerotiorum 

Rana Amache(1), G. Sannia(2) and T. Keshavarz(1). (1)115 New Cavendish street, School of 
Life Sciences, University of Westminster, London, United Kingdom. (2)University of Federico 
II, Naples, Italy. 

email: rana.amache@gmail.com 

Quorum sensing (QS) is the process by which a wide range of microorganisms communicate 
with their neghboring communities depending on the production and release of small 
diffusible signalling molecules, often autoinducers, in the extracellular milieu. When the 
concentration of autoinducers reaches a critical threshold (corresponding to a particular cell 
density), the communicating microorgnisms undertake a co-ordinated change in their gene-
expression profiles; thus controlling an extensive range of microbial responses. Some QS 
responses include production of secondary metabolites. QS regulates secondary metabolite 
production in filamentus fingi; such as lovastatin production in Aspergillus terreus. 

The aim of this project is to investigate the presence of QS mechanism in the filamentous 
fungus Penicillium sclerotiorum. The effect of ethyl acetate extracts containing putative QS 
from different cell densities of P. sclerotiorum culture were tested on sclerotiorin production, 
a secondary metabolite, sporulation and hyphal branching in P. sclerotiorum culture. 

The results have shown that the extracts from higher cell densities enhance sclerotiorin 
production, encreases sporulation and decrease hyphal branching. The addition of extracts 
form high cell density led to 3-fold increase of sclerotiorin production in submerged culture; 
with no significant changes in the pH profile, total cell dry weight and carbohydrate 
consumption by P. sclerotiorum. 

 

P6. Are there edge effects on forest fungi and if so do they matter? 
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Martha Crockatt, Daniel P. Bebber. Earthwatch, 256 Banbury Rd., Oxford, OX27 DE, UK. 

email: mcrockatt@earthwatch.org.uk 

Fungi are vital to forest ecosystems. Due to forest fragmentation, edge effects are of 
increasing importance in forest ecology; edges are ecologically distinct fromforest interiors, 
frequently varying significantly in microclimate. Although fungi are known to be affected by 
microclimate, knowledge of edge effects on fungi isextremely limited. 

A consideration of factors known to regulate fungal activity in combination with established 
biotic and abiotic edge effects implies that forest edges are likely to influence fungi. These 
include responses of fungi to the altered microclimate of forest edges, both for individuals 
and knock-on effects at community level; interactions with plants and animals that have 
been influenced by edges; above-belowground feedback between mycorrhizal species and 
host trees. 

As edges become increasingly dominant landscape features it is vital to investigate 
processes within them, to understand ecosystem function at a landscape scale. 
Understanding fungal edge responses is essential to a more complete knowledge of nutrient 
cycling, influence of mycorrhizal species on vegetation and conservation of rare fungi. 
Preliminary results from an investigation into wood decomposition rate in relation to 
distance from the forest edge in a temperate woodland are presented. 

 

P7. The study of Trichomycetes in Europe: a case of a poorly known group with a 

great biodiversity perspective. The project EUROTRIC-I.  

Laia Guàrdia Valle. Universitat Autònoma de Barcelona. Fac. Biociències, Dpt. BABVE, 
Botànica. Campus Bellaterra, 08193 Barcelona, Spain. 

email: laia.guardia@uab.cat 

We present here the results obtained during the development of the project EUROTRIC, 
which was proposed to undertake the field and lab actions necessary to get a rational 
knowledge on trichomycetes (arthropod gut fungi) in Europe, where these organisms are 
actually poorly documented (there is no available data for 39 out of 52 European countries). 
The objectives include not only a mere compilation of species diversity, but the consecution 
of further investigations on their biology, ecology and their evolutionary and biogeographic 
history. For this initial phase, Occidental European countries have been elected counting: 
(a) Portugal, previously completely unexplored regarding trichomycetes diversity; (b) Italy, 
with only 1 species previously reported; and (c) France, widely studied during the past 
century, though with unexplored areas of great ecological value. 

Among the most important results we list the discovery of 3 new species of Harpellales 
(Kickxellomycotina) in Portugal, another 2 new Harpellales in Italy and another one in 
France. Also 3 new species of Paramoebidium (Amoebidiales: Mesomycetozoaea) in Itlay 
and Portugal.  

Additional species recorded during the surveys represent new geographical records for 
these countries.  
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P8. Expression and  purification of cerato-platanin like protein from Heterobasidion 
annosum in Pichia pastoris. 

Hongxin Chen1, Susanna Kerio1, Julia Quintana Gonzalez2,3, Andriy Kovalchuk1, Fred O. 
Asiegbu1.1Department of Forest Sciences, P.O. Box 27 (Latokartanonkaari 7), FI-00014 
University of Helsinki, Finland. 2Center for Plant Biotechnology and Genomics, Campus of 
Montegancedo, 28223 Pozuelo de Alarcon, Polytechnic University of Madrid, Spain. 3City of 
Energy Foundation, Ponferrada (Leon), Spain. 

Email: hongxin.chen@helsinki.fi 

Heterobasidion annosum (Fr.) Bref. is a pathogenic white-rot basidiomycete which causes 
severe economic losses in conifer forests. The main host of the fungus is Scots pine (Pinus 
sylvestris L.) but it also infects other conifer and broad-leaf species. The fungus has a life 
strategy switching from saprotrophic to necrotrophic growth and parasitizes the liVing as 
well as feeds on dead tissues of the host. 

Necrotrophic fungi secrete many small proteins and chemicals which modify host cell 
functions. Many of these molecules contribute to the virulence of pathogens. Cerato-
platanin proteins, as potential virulence factors, have been shown to induce hypersensitive 
response in the host and contribute to the virulence in other plant pathogenic fungi. 

Three cerato-platanin orthologs of varying size (HaCP1, 2, 3) exist in H. annosum. Our goal 
is to demonstrate the role of these proteins in the P. sylvestris-H.annosum interaction. We 
have isolated and identified HaCP2 and HaCP3 genes from H. annosum. After carrying out 
the sequence analysis, we have expressed HaCP2 in Pichia pastoris for further purification 
and in vitro functional assays. 

 

P9. Fungal-bacterial interactions and tree nutrition: deciphering the mechanisms of 
the mycorrhiza helper effect 

Aurelie Deveau, Pascale Frey-Klett. INRA, UMR1136 INRA-Nancy University "Interactions 
Tree/Microorganisms", Centre de Nancy, 54280 Champenoux, France. 

email: deveau@nancy.inra.fr 

In natural environments mycorrhizal fungi are surrounded by and shape complex bacterial 
communities. From these communities Mycorrhiza Helper Bacteria (MHB) promote the 
formation and/or the functioning of the ectomycorrhlzal symbiosis between tree roots and 
ectomycorrhizal fungi. 

Despite the high relevance of MHB for forestry and for sustainable tree production in tree 
nurseries, little is known on the mechanisms of the Interaction between ectomycorrhlzal 
fungi and helper bacteria. Using the model organisms Laccaria bicolor S238N, an 
ectomycorrhlzal fungal strain, and Pseudomonas fluorescens BBc6R8, a MHB strain, we 
combined genomic, transcriptomlc and mutagenesis approaches to gain understanding of 
the helper effect. Our results suggest that this fungal-bacterial interactlon rely on a 
combination of mechanisms involving trophic and physical interactions. The two 
microorganisms cooperate for nutrients, the fungus providing a "private" carbon source to 
the bacterium (trehalose) and the bacterium complementing fungal deficiency for thiamine. 
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The Interaction also relies on more specific cell-cell interactions involving type III secretion 
system and LPS/lectin binding mechanisms. 

Interestingly, it is likely that some of the functions suspected to be involved in the helper 
effect have been acquired from other bacteria through horizontal gene transfer, providing a 
combination of properties that lead to the helper effect. 

 

P10. The Effect of Temperature Change on the Outcome of Interactions Between 
Wood Decay Fungi 

George Clarkson, Jen Hiscox, Melanie Savoury, Agrios Choimes, Joe Shipcott, Lynne Boddy. 
Cardiff University, Biomedical Sciences Building, Museum Avenue, Cardiff CF10 3AX, Wales, 
UK. 

email: clarksong@cf.ac.uk 

The outcome of fungal interactions is influenced by abiotic variables such as temperature. 
Changes in average temperatures due to climatic warming may therefore result in changes 
to interaction outcomes, with potentially significant consequences for ecosystem processes. 
This investigation compared the outcomes of interaction between eight isolates of wood 
decay fungi over a range of temperatures extending from 6ºC to 24ºC in three-degree 
intervals. This temperature range incorporated current average British winter woodland 
temperatures (6ºC and 9ºC) at the lower end and current average British annual woodland 
temperatures (12ºC, 15ºC and 18ºC), with predicted potential increases above these 
figures being accommodated at the higher end of the range (21ºC and 24ºC). The fungal 
isolates were of three ecological types: primary colonisers, associated with previously 
uncolonised wood, early secondary colonisers and late cord-forming secondary colonisers, 
the latter two types being associated with replacement interactions with previous colonisers.  
Pairs of isolates were incubated together in all possible combinations both on agar and in 
beech wood blocks and interactions allowed to take place. Interaction outcomes (either 
deadlock or replacement) were assessed by attempting reisolation of interacting fungi from 
the media, the absence of one isolate from any pairing indicating that replacement had 
occurred. 

 

P11. Vectorial supply of vesicles directs thigmotropism of Neurospora crassa 

Karen Stephenson(1), Fordyce A. Davidson(2), Neil A. R. Gow(3) and Geoffrey M. Gadd(1). 
1Division of Molecular Microbiology, College of Life Sciences, University of Dundee, Dundee, 
DD1 5EH, Scotland, UK.  2Division of Mathematics, University of Dundee, Dundee, DD1 5EH, 
Scotland, UK. 3Institute of Medical Sciences, Foresterhill, University of Aberdeen, Aberdeen, 
AB25 2ZD, Scotland, UK 

email: k.stephenson@dundee.ac.uk 

Thigmotropism is the ability of an organism to respond to a mechanical stimulus.  We have 
quantified thigmotropism in Neurospora crassa using microfabricated slides with ridges of 
defined height.  The formin Bni1 and the Rho-GTPase Cdc42, which is an activator of Bni1, 
have been shown to significantly decrease the thigmotropic response.  In contrast, the cell 
end-marker protein, Tea1, and KipA, the kinesin responsible for its localisation, were shown 
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to significantly increase the thigmotropic response of N. crassa.  These results together 
suggest a mechanism of thigmotropism which may involve vesicle delivery to the hyphal tip 
via the actin cytoskeleton.  Disruption of actin in the area of the hyphal tip which interacts 
with the ridge could lead to a bias in vesicle delivery to one area of the tip and therefore a 
change in hyphal growth orientation. This mechanism is different to that reported in 
Candida albicans where the stretch-activated calcium channel, Mid1, has been linked with 
thigmotropic behaviour.  The Ca2+-channel deficient mutant of N. crassa (∆mid1) and the 
effects of calcium depletion were also examined but no changes in thigmotropic responses 
were observed. Our findings suggest that thigmotropism in C. albicans and N. crassa have 
differing mechanisms perhaps as a consequence of different environmental niches. 

 

P12. Bark beetle-fungal associations in the boreal forests 

Riikka Linnakoski1,2, Z. Wilhelm de Beer3, Ari Pappinen2, Pekka Niemela1, Michael J. 
Wingfield3. 1Department of Biology, Section of Biodiversity and Environmental Science, 
University of Turku, FIN-20014 Turku, Finland. 2Faculty of Science and Forestry, School of 
Forest Sciences, University of Eastern Finland, PO Box 111, FIN-80101 Joensuu, Finland. 
3Department of Microbiology and Plant Pathology, Forestry and Agricultural Biotechnology 
Institute (FABI), University of Pretoria, 0002 Pretoria, South Africa 

email: riikka.linnakoski@utu.fi 

Bark beetle-associated ophiostomatoid fungi (Ascomycota) include important tree 
pathogens and agents of blue stain in timber. These associations have resulted in numerous 
introductions into new environments and a number of devastating forest disease problems. 
There are few studies on the bark beetle-associated fungi in the boreal forests of Finland 
and Russia and where these have been undertaken, species identification was made prior to 
the application of DNA sequence comparisons. During a survey of bark beetle associated 
fungi in eastern parts of Finland and neighboring Russia, ophiostomatoid fungi were isolated 
from 13 different bark beetle species infesting Picea abies, Pinus sylvestris and Betula spp. 
Identification of these fungi was based on morphological characteristics, multi gene DNA 
sequence comparisons and phylogenetic analyses. The survey yielded more than 1100 
isolates of ophiostomatoid fungi. All the bark beetle species encountered were associated 
with a complex of ophiostomatoid fungi. The most commonly encountered species belonged 
to Ophiostoma sensu lato (18 species) and Leptographium sensu lato (10 species). Several 
species were recorded for the first time in both countries. A surprising high number of 
previously undescribed species were found, and seven of these have already been described 
as new species. The results of this research demonstrate that we have a limited knowledge 
of the threats posed by the transfer of micro-organisms via the timber trade and that this is 
an area that deserves increased attention. 

 

P13. Endophytes associated with Croton megalocarpus  

Taru Koskinen1, Riikka Linnakoski1,2, Ari Pappinen1. 1University of Eastern Finland, 
Faculty of Science and Forestry, School of Forest Sciences, PO Box 111, FIN-80101 Joensuu, 
Finland. 2University of Turku, Department of Biology, Section of Biodiversity and 
Environmental Science, FIN-20014 Turku, Finland. 
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email: taruko@student.uef.fi 

Croton megalocarpus has a potential in sustainable biodiesel production. The water footprint 
of this tree species, which grows in East-Africa and some regions in Congo basin, is 
relatively small and the species is thus extremely competitive compared to other non-edible 
oil crops. Climate change and other stress factors may change fungus-plant interactions, 
resulting some tree endophytes to turn pathogenic. The aim of the study was to gain a 
better knowledge on these associations in C. megalocarpus by isolating endophytic fungi 
from C. megalocarpus and identifying them. The leaves of C. megalocarpus were collected 
from two separate trees living nearby Nairobi, Kenya and endophytes were isolated from 
surface sterilized leave pieces. Endophytes were grown on MEA medium and the pure 
cultures were made through several subcultures. Phenotypically different pure cultures were 
chosen for DNA extraction and subjected to sequencing of the partial ribosomal DNA (ITS 1, 
5.8S & ITS2). The DNA sequences were identified by the BLASTalgorithm. Five sequenced 
samples out of 19 sequenced were identified to species level. These included Phoma morica, 
Peniophora pini and Collectotrichum boninence. Seven samples were identified as 
Phomopsis sp. and Nigrospora sp. The rest of the isolates didn't match with any available 
sequences in the GenBank, indicating that several endophytic fungi associated with C. 
megalocarpus might be undescribed or poorly known. 

 

P14. Biodiversity and host specificity of fungal endophytes in the rainforest of north 

Queensland, Australia 

Kaylene Bransgrove & Sandra Abell-Davis. Australian Tropical Herbarium, Building E2, 
James Cook University, MacGregor Road, Smithfield Qld 4878, Australia 

email: kaylene.bransgrove@my.jcu.edu.au 

The rainforests of north-eastern Queensland house an enormous biodiversity. It is 
conserved as a World Heritage Area because it is a refugia of Gondwanan plant flora. The 
fungal component of the flora, including endophytes, is considered diverse but is not well 
known. The biodiversity and host specificity of fungal endophytes in one rainforest plant 
genus, Elaeocarpus, will be Investigated. The effects of agar medium, leaf piece size, leaf 
age, time between collection and isolation, storage temperature; and length of incubation 
time on the number of fungal endophytes will first be investigated. This will be the first 
endophyte data from north- eastern Queensland and will form the basis for further 
experimental protocols. The biodiversity of the endophytes will then be investigated within 
individual leaves and throughout the canopy of individual trees. Fungi will be isolated from 
leaf material and the number and abundance of known species and morphospecies will be 
recorded. Fungal DNA will also be extracted directly from leaf material. Host specificity will 
be examined using the plant host species Elaeocarpus carolinae. This species will be an 
ideal model as it has three haplotypes that are distributed across a geographic barrier, the 
Black Mountain Corridor. Host specificity between haplotypes and/or populations across the 
geographic barrier will also be evaluated using this biodiversity data. 
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P15. Hypogeous fungi distribution explains the habitat restriction of an endangered 
marsupial, Bettongia tropica 

Abell-Davis SE1, Gadek PA2, Pearce CA3, Conqdon BC2. 1School of Marine and Tropical 
Biology, Australian Tropical Herbarium, James Cook University, Cairns, QLD4870, Australia. 
2School of Marine and Tropical Biology, James Cook University, Cairns, QLD 4870. Australia. 
3Biosecurity Queensland, Department of Employment, Economic Development and 
Innovation, South Johnstone, QLD 48S9. Australia.  

email: sandra.abell@jcu.edu.au 

The endangered marsupial Bettongia tropica, is thought to be restricted to habitats where 
availability of hypogeous fungi, their principal food resource, is high. In known bettong 
habitat within three tropical Australian sclerophyll forests, site specific environmental 
variables could explain the distribution of both quantity (abundance and biomass) and 
richness (genus and species) of hypogeous fungi. Significant negative relationships were 
found between phosphorous concentration and the quantity of hypogeous fungi. Using a 
multivariate information theoretic approach, there were other more plausible models found 
to explain the patterns of richness. Both the mean number of fungal genera and species 
Increased with the number of Allocasuarina stems, at the same time decreasing with the 
number of Eucalyptus stems. The optimal conditions for promoting hypogeous fungal 
richness in this tropical ecosystem appears to be within Allocasuarina (Casuarinaceae) 
forest. Although they are considered "invasive" native species, as they are associated with 
woody thickening of forests that have had a low frequency of fire, Allocasuarina tree species 
are important hosts offungal species that produce hypogeous fungi, consumed by many 
Australian mammals. The spatial distribution of fungal food resources, helps to explain B. 
tropica spatial habitat restriction, informing the management of this endangered species. 

 

P16. Interactions of environmental carbon sources on the germination of Aspergillus 
niger conidia 

Kimran Hayer, Michaela Novodvorska, Stephane Delmas, Steve Pullan, Malcolm Stratford, 
David Archer. University of Nottingham, School of Biology, University Park, Nottingham, 
NG7 2RD, UK. 

email: sbxkh1@nottingham.ac.uk 

Asexual spores of Aspergillus niger, termed conidia, can be aerially dispersed and land on a 
variety of substrates. The conidium must then interact with its environment to initiate 
germination. In response to a suitable carbon source in the environment the conidia 
germinate. We aim to examine the regulation of germination in the presence of different 
substrates. The initial focus will be on glucose and xylose (monomeric building blocks of 
cellulose and xylan, a component of hemicellulose). Isotropic expansion, germ tube 
formation and biochemical changes (trehalose and mannitol metabolism) associated with 
germination, require a carbon source to be present. These processes are delayed when A. 
niger conidia are grown in the presence of xylose, when compared to glucose. External 
carbon sources are taken up by the conidia after 1h of incubation. Per conidium, trehalose 
degradation yields more glucose than glucose uptake. Evidence suggests that some of the 
glucose liberated from trehalose breakdown is used for energy generation, with some being 
invested back into trehalose re-synthesis. It was concluded that conidial germination relies 
on internal stores and the carbon present in the environment is a key trigger mechanism. 



 

 49 

Fungal Interactions. Alicante. 
September 3rd-6th, 2012 

P17. Recognition pattern of chlorobionts by Evernia prunastri mycobionts seems to 
be a synchronized process 

Sacristan, M.; Diaz, E.M.; Alarcon, B.; legaz, M.E.; Vicente, C. 

Department of Plant Biology I (Plant Physiology). The Lichen-Cane Team, Faculty of 
Biology, Complutense University Of Madrid. 12th, Jose Antonio Novais Avenue, 28040, 
Madrid, Spain 

email: marasac@hotmail.com 

Lichens are symbiotic associations between a fungus and a cyanobacterium or a green alga, 
joined to form a new biological entity different from its individual components. Both bionts 
(myco- and chlorobionts appear in nature among a mixture of millions of non-symbiotic 
microorganisms, and mechanisms of compatible combination are required. Recognition 
mechanisms are based on the production of fungallectins as signalling molecules which 
develop arginase enzymatic activity. The receptor of lichen lectins is a glycosylated urease. 
The lack of the adequate lectin ligand makes incompatible the alga cell towards the fungal 
partner. When the algal cells multiply inside a growing thallus, daughter cells are enveloped 
by fungal hyphae, which recognize new cells as compatible. The hypothetical 
synchronization between fungal lectin secretion, algal receptor production and algal cell 
division as a necessary condition for the recognition process has been studied. For this 
purpose, secretion offungal arginase and algal urease were measured for each month over a 
year. Photoperiod and temperature effects over this recognition system were also shown by 
histological analysis of the thallus through Optical and Transmission Electron Microscopy. 

 

P18. Endophytic colonization of tomato plants (Solanum lycopersicum) and root-knot 
nematode infection by Pochonia chlamydosporia isolates from worldwide origin 

Ernesto Zavala1,2, Patricia Peinado1, Nuria Escudero1, Federico López1, Mario Ramirez2 

and  Luis Vicente López-Llorca1 

1Laboratory of Plant Pathology, Multidisciplinary Institute for Environmental Studies 
(MIES) Ramón Margalef, Department of Marine Sciences and Applied Biology, University of 
Alicante, E-03080 Alicante, Spain. 2Laboratory of Genetic, Investigation and Food 
Development Unity (IFDUN) Technological Institute of Veracruz, Veracruz. 91897, México 

email: ibq.zavala@gmail.com 

The fungus parasite of nematode eggs Pochonia chlamydosporia has great potential as a 
biocontrol agent of plant parasitic nematodes. Colonization of root system by P. 

chlamydosporia has been   shown to promote growth of barley plants. In this study we have 
evaluated root colonization (total and endophytic) of tomato seedling by ten P. 

chlamydosporia isolates from several origins worldwide. We have evaluated the effect of P. 
clamydosporia  root  endophytism on tomato growth. These results have been correlated 
with the profile of extracellular enzyme production and pathogenicity (percentage of 
infection, severity) to Meloidogyne javanica eggs. Endophytic and total colonization was 
quantified by quantitative PCR by plating root fragments in selective medium. Extracellular 
enzyme (Protease, chitinase, chitosanase, pectinase, amylase, lipase and cellulase) by P. 
chlamydosporia isolates was evaluated on solid media, by estimating the degradation of the 
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corresponding substrate. Differences in the infections process in nematode eggs were 
observed between the different isolates according to the stage of development, madure or 
inmadure eggs, and the time during the process. Extracellular enzyme production was 
associated with egg-shell components and pathogenity of nematodes. P. chlamydosporia 
isolates with high capacity to colonize roots showed, also, high pathogenicity in-vitro on M. 
javanica eggs. 

 

P19. Quantifiying the effect of antagonistic interactions on decay rate 

Jennifer Hiscox. Cardiff University, Biomedical Sciences Building, Museum Avenue, Cardiff 
CF10 3AX, Wales, UK. 

email: evansja7@cardiff.ac.uk 

Wood decay basidiomycetes are crucial to the functioning of all woodland and forest 
ecosystems, through the decomposition of recalcitrant lignocellulose and release of carbon 
back into the carbon cycle. Competition between mycelia inhabiting woody resources is 
known to alter the decay rate of the resource; i.e. there is a metabolic cost to antagonism. 
This metabolic cost can be quantified by monitoring the production of CO2 over the course 
of an interaction, using CO2 as a surrogate of decay. Instantaneous CO2 evolution was 
measured non-destructively by GC-TCD analysis of headspace in interaction chambers 
housing wood blocks colonised by species from various stages of fungal succession. CO2 

production was significantly higher during interactions between Phanerochaete velutina, 
Resinicium bicolor and Hypholoma fasciculare compared to self-pairings. The timing of peak 
production differed depending on the combination of species interacting and correlated 
roughly with interaction progression. Levels of CO2 production were highly species-specific, 
and the decay caused by mycelia that were successful during interactions was higher 
compared to those where they were unsuccessful. Increased CO2 production could reflect 
the additional respiratory demand of combative mechanisms, such as production of 
extracellular enzymes and metabolites. 

 

P20. The role of Ca2+ and calmodulin during colony initiation and cell fusion in 
Neurospora crassa 

Chia-Chen Chang. Fungal Cell Biology Group, Institute of Cell Biology, University of 
Edinburgh, Edinburgh EH9 3JH, UK. 

email: jeanwhale@gmail.com 

Calcium is an ubiquitous signalling molecule which regulates many important processes in 
filamentous fungi including spore germination, hypha I growth, mechanosensing, various 
stress responses, circadian rhythms, and the virulence of plant pathogens. Transient 
increases in cytosolic free calcium act as intracellular signals. As the primary intracellular 
calcium receptor, calmodulin (CaM) converts these calcium signals into responses by 
regulating the activity of numerous CaM-binding proteins. We have found that both calcium-
free medium and two CaM antagonists (calmidazolium and trifluoperazine) selectively inhibit 
a form of cell fusion called conidial anastomosis tube (CAD fusion that occurs during colony 
initiation in the model fungus Neurospora crassa. GFP labelled CaM localized as dynamic 
dots associated with the plasma membrane and moved around within the cytoplasm in both 
germ tubes and CATs. CaM showed a pronounced accumulation within the two growing CAT 
tips that exhibit chemoattraction towards each other. CaM also transiently localized at 
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developing septa in germ tubes. These results indicate that calcium/CaM signalling is 
involved in regulating different processes during colony initiation. We are currently 
colocalizing cytosolic calcium ion, CaM, and CaM-binding proteins in living cells expressing 
different fluorescent proteins in order to analyse their dynamic temporal and spatial 
relationships. 

 

P21. An immunological approach to investigating the production of proteases and 
glycoproteins during the parasitism of nematode eggs by the biocontrol fungus 
Pochonia chlamydosporia 

Nuria Escudero1, C.R. Thornton2, L.V. Lopez-Llorca1 

1Laboratory of Plant Pathology, Multidisciplinary Institute for Environment Studies (MIES) 
Ramon Margalef. Alicante, Spain. 2Food Security and Sustainable Agriculture, Biosciences, 
College of Life & Environmental Sciences, University of Exeter, Exeter. 

email: nuria.escudero@ua.es 

The egg is the most resistant stage in the life cycle of plant-parasitic nematodes (e.g. 
Meloidogyne spp.), capable of long-term survival in the soil and plant rhizosphere. 
lnformation on the structure and chemistry of the eggshell and its degradation by 
hyperparasites is important to understanding the mechanisms of biological control by 
nematophagous fungi. The eggshell of M. javanica consists of three layers: an inner lipid 
layer, a middle chitinous layer, and an outer vitelline layer. VCP1, a major serine protease 
of the nematode egg parasite Pochonia chlamydosporia, is implicated in the parasitism of 
nematode eggs by this fungus. However the role in egg-parasitism of SCP1, a closely 
related serine carboxypeptidase produced by the fungus during plant root colonisation, is 
unknown. Here, we report immunological approaches to investigating the fungus-parasite 
interaction, using VCP1 and SCP1 rabbit hyperimmune serum raised using synthetic peptide 
sequences of the two proteases, and fungal-specific monoclonal antibodies, to study the 
spatio-temporal production of extracellular glycoproteins during egg parasitism. 

 

P22. Use of a solid formulation of Beauveria bassiana as a tool for biological control 
of Rhynchophorus ferrugineus under field conditions 

B. Güerri-AguIló1, R. López-Follana1, R. Rubio-Llorca1, N. Escudero-Benito2, F. López-
Moya2, L. Asensio2, P. Barranco3 and L.V. López-Llorca2. (1)Glen Biotech SL, Colegio Mayor, 
Ctra. San Vicente Alicante S/N 03690 San Vicente del Raspeig, Alicante, Spain. (2)Laboratory 
of Plant Pathology, Department of Marine sciences and Applied Biology, Multidisciplinary 
Institute for Environmental Studies (MIES) Ramon Margalef, University of Alicante, Apdo. 
99, 03080 Alicante, Spain. (3)Department of Applied Biology, CITE II-B, E.P.S., University of 
Almería, Spain. 

email: b.guerri@glenbiotech.es 

The red palm weevil (RPW, Rhynchophorus ferrugineus) is causing devastating epidemics in 
the mediterranean and middle east countries. Currently no effective means to control RPW 
are available. The entomopathogenic fungus Beauveria bassiana has been found naturally 
infecting RPW adults in SE and E Spain. A Beauveria bassiana solid-formulation developed 
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by our group has shown a high capacity to control RPW in the field (90% mortality). We 
have evidences for fungus horizontal transmission since RPW adults with B. bassiana signs 
were found in control (untreated) palms. Twelve months after B. bassiana treatments signs 
of fungal infection were still found in RPW field populations. For evaluating the efficacy of B. 
bassiana treatments a visual scale for scoring RPW symptoms in palms was also developed 
in this project. 
This study has shown that our B. bassiana based mycoinsecticide is an effective mean to 
control RPW. With this experience an IPM program is being developed to implement this 
biological agent with other tools for efficient control of RPW under field conditions. 
 
P23. Influence of mycorrhiza on bioactive compounds synthesis in Cichorium intybus 
L. (Asteraceae) cultivated on non-polluted and heavy metal polluted soil 
 

Katarzyna Wężowicz(1), Stojakowska A.(2), Sobczyk T.(1), Anielska T.(1), Turnau K.(1).  
(1)Institute of Environmental Sciences, Jagiellonian University, Gronostajowa 7, 30-387 
Kraków, Poland. (2)Insitute of Phytochemistry, Polish Academy of Sciences, Smętna 12, 31-
343 Kraków, Poland. 

email: Katarzyna.wezowicz@uj.edu.pl 

The role of arbuscular mycorrhizal fungi on biosynthesis of secondary metabolites (HPLC) 
were estimated in common chicory. The differences in concentration of bioactive compounds 
on nonpolluted soil while one of two species of AMF (Glomus intraradices, G. mosseae) was 
introduced for comparison to non-mycorrhizal plants. Mycorrhizal plants cultivated on 
nonpolluted soil, had lower concentration of 8-deoxylactucin and 3,S�DCQA and higher 
concentration of 8-deoxylactucin glucoside in roots than in non mycorrhizal plants. In roots 
significantly less lactucin, 8-deoxylactucin and lactucopicrin were found in mycorrhizal 
samples. Also here, in presence of heavy metals (second experiment) the shoot biomass of 
mycorrizal chicory was higher than in non mycorrhizal ones. There were, however, less 
differences in concentration of medically important compounds in chicory on polluted soli 
between mycorrhizal and nonmycorrhizal roots. Both had significantly higher 8-
deoxylactucin than plants from nonpolluted soil. Although, mycorrhiza formation is an 
important biotechnological tool in plant cultivation the use of some AMF strains can 
decrease concentration of some compounds of therapeutic value. While the soil is polluted 
no effect of mycorrhizae on plant therapeutic value is visible, although, better vitality and 
increased shoot fresh and dry biomass was found, indicating attenuation of heavy metal 
stress. 
 
P24. Draft genome sequencing and analysis of nematode egg-parasitic fungus 

Pochonia chlamydosporia 
 

Eduardo Larriba(1,2), José Carbonell-Caballero(3), Ana Conesa(3), Corey Nislow(4), Jose 
Martín-Nieto(2,5) and Luis Vicente López Llorca(1,2). (1)Department of Marine Sciences and 
Applied Biology. University of Alicante, P.O. Box.99, E-03080 Alicante. Spain. 
(2)Multidisciplinary Institute for Environmental Studies (MIES) "Ramon Margalef”. 
University of  Alicante. (3)Bioinformatics and Genomics Department, Centro de 
Investigaciones Principe Felipe (CIPF), Valencia, Spain. (4)Donnelly Centre for Biomolecular 
Research, University of Toronto, Toronto, ON, Canada. (5)Department of Physiology, 
Genetics and Microbiology, University of Alicante. 
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email: larriba.ed@gmail.com 

 
Pochonia chlamydosporia is a nematophagous fungus with a great potential as a biological 
control agent of plant parasitic nematodes. Among them, P. chlamydosporia is a root 
endophyte of different crop plants, promoting plant defense and growth. The genome of P. 
chlamydosporia strain 123 (ATCC MYA-487S) was sequenced using Illumina technology. 
pair-end and mate-pair libraries were assembled using SOAP de novo short read assembly 
tool. Gene prediction was made using MAKER genome annotation pipeline. Blast2Go was 
used as a high-throughput automatic functional annotation suite. Identification of putative 
pathogenesis genes was made using the pathogen-host interaction database (PHI), 
including cytochrome P450 genes. For identification of secondary metabolism gene clusters 
in the P. chlamydosporia genome, the SNURF web tool was used. The genome of P. 
chlamydosporia strain 123 was sequenced to a 136X coverage comprising 901 scaffolds and 
57 contigs greater than 3 kb with a genome size of 40 Mb. The N50 contig size for the final 
assembly was 225kb. Structural gene prediction showed that the P. chlamydosporia genome 
includes ca. 12000 genes, which were grouped into different functional categories, and 
shows similarities with the genomes of the nematode-trapping fungus Arthrobotrys 

oligospora and other fungal pathogens of invertebrates such as Metarhizium anisopliae. 
 
P25. Transcriptomic analysis of Neurospora crassa germination in response to 

chitosan using RNAseq 

Federico López-Moya1. David Kowbel2. N. Louise Glass2 and Luis Vicente López-Llorca1. 
1Laboratory of plant Pathology. Multidisciplinary Institute for Environment Studies (MIES) 
Ramon Margalef. University of Alicante. Alicante. E-03080 Spain. 2Department of Plant and 
Microbial Biology, University of California. Berkeley CA.94720-3120 USA. 

email: federicolopez@ua.es 

Chitosan is a natural polymer derived from chitin with fungicidal activity. This polymer 
permeabilises the fungal membrane in an energy dependent manner. The biological activity 
of chitosan is related to its molecular weight and amount of deacetylation. We use the 
filamentous fungi Neurospora crassa as a model organism to further our understanding 
networks involved in response to this antifungal. Previous studies indicated that N. crassa 
germination is particularly sensitive to chitosan. Genomic approaches have been used to 
reveal at the transcriptional level to profile the biochemical and physiological events of N. 
crassa conidial germination. In our study we are using RNAseq to measure the gene 
expression response of N. crassa to chitosan. The effect of 70KDa chitosan was tested on N. 
crassa at 4, 8 and 16 hours. IC20-50 was obtained depending on the incubation time. 
Results of RNAseq are analyzed and discussed in view of the role of chitosan in fungal cell 
membrane permeability, cell energy level, production of ROS and cell division. 
 

P26. Colonization of tomato seed (Solanum lycopersicum var. marglobe) by the 
fungal biocontrol agent Pochonia chlamydosporia  

Marta López Clemente, Nuria Escudero and LuisVicente López-Llorca. Laboratory of Plant 
Pathology, Multidisciplinary Institute for Environmental Studies (MlES) Ramón Margalef. 
Department of Marine Sciences and Applied Biology. University of Alicante, E-03080 
Alicante, Spain. 

email: martalc2468@hotmail.com 
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Pochonia chlamydosporia is a parasite of nematode eggs which can colonize endophytically 
barley and tomato roots. We have studied the colonization of tomato seeds (Solanum 

Lycopersicum var. marglobe) by P. chlamydosporia. Seed inoculation was performed using 
colonies of P. chlamydosporia on solid medium containing NaCl, to prevent seed 
germination. P. chlamydosporia completely (ca. 100% one day after inoculation) colonized 
tomato seed. However fungus colonization was only superficial since surface sterilization 
abolished fungus development from seven day old colonized seeds. This was also confirmed 
by confocal microscopy using a P. chlamydosporia GFP- transformant. A difussible unknown 
thermostable metabolite seems to be responsible for lack of internal seed colonization by P. 
chlamydosporia. 

 

P27. On the Olea europaea L. fungal decline in Sicily 
 
S. Lo Piccolo, V. Mondello, G. Conigliaro, L. Torta and S. Burruano. Department DEMETRA, 
University of Palermo, Viale delle Scienze 4, 90128 Palermo, Italy. 
 
e-mail: santella.burruano@unipa.it 
 
In the Sicilian olive-growing the use of innovative cultural techniques aimed to improve the 
production had induced both the recrudescence of not relevant diseases and the occurrence 
of new or not spread alterations. In the last five years, in fact, an undescribed decline of 
Olea europaea L. including different symptoms (leaf chlorosis, necrotic irregular marginal or 
apical spots, apical defoliation, cortical necrosis and withering of twigs), was reported. To 
better define the etiology of the syndrome and its evolution in field, for two consecutive 
years, etiological and epidemiological investigations were seasonally carried out in two 
olive-yards, cultivar Biancolilla, similar in management but not in altitude. Epidemiological 
study showed variable decline severity in the two olive-yards from year to year and, in the 
same year, from survey to survey. This trend seems to have been influenced by climate. 
The etiologic investigation highlighted the presence of several fungal taxa associated with 
symptoms. Morphological and molecular techniques had allowed to identify fungal species 
belonging to the genera: Phoma and Septoria (including some pathogenic species of olive), 
Alternaria, Arthrinium, Helmintosporium and Ulocladium (saprophytic or weak pathogens). 
To ascertain the role of the fungal complex on the described syndrome, pathogenicity tests 
are still in progress.  

 

P28. Biodiversity and role of arbuscular mycorrhizal fungi in Silicy 

L.Torta, V. Mondello, G. Conigliaro, S. Burruano. Dipartimento Demetra, University of 
Palermo, Viale delle Scienze, 90128, Palermo, Italy. 

email: livio.torta@unipa.it 

First studies on endomycorrhizae in Silicy started on Citrus spp, but following researches 
showed the wide spreading of endomycorrhizal fungal genera Glomus, acaulospora and 
Gigaspora in many other Sicilian crops. Their population densities (n.spores/g of soil) vary 
according to the soil health status, while genus Gigaspora can be regarded as bioindicator. 
Arbuscular-mycorrhizal (AM) fungi are considered as a parameter to determine the soil 
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quality, and also seems to influence the uptake of heavy metals. Moreover, the observed 
inversely proportional relationship between AM fungal Populations, and the index of 
mycorrhization, could be modulate by seasonal changes and host phenological state. 

Observations on the host response to the absence/presence of AM fungal inocula showed 
that olive and grapevine scions root quickly and better than uninoculated ones. Moreover, 
mycorrhizal Citrus aurantium seedlings are highly tolerant to Phytophthora citrophthora and 
P. nicotianae infections. 

At the present, in order to limit damages of Citrus Tristeza Virus, we aim to improve the 
mycorrhization in Citrange troyer and Citrange Carrizo rootstock seedlings. It is well known 
that these are resistant/tolerant to CTV, but sensible to soil pathogens, as Phytophthora 
spp. and Fusarium spp. 

 

P29. Isolation and characterisation of entomopathogenic fungi from phylloplanes 

and soil of different Spanish ecosystems 

Inmaculada Garrido-Jurado, María Fernández-Bravo, Enrique Quesada-Moraga. 
Department of Agricultural and Forestry Sciences, ETSIAM, University of Córdoba. Campus 
de Rabanales, Building C4 "Celestino Mutis", Córdoba 14071. Spain. 

email: g72gajUi@uco.es 

As is well known conidia of entomopathogenic fungi can survive in the soil, but furthermore 
these conidia can survive on phylloplane of a wide range of plants. To determinate this 
natural occurrence in three typical species of Spanish ecosystems and the relationship 
between isolates across time, a leaf imprinting technique has been used with three different 
media. For that, olive, holm oak and sunflower leaves were gathered in the four seasons; in 
addition soil samples were taken of these ecosystems. The sampling was carried out in the 
same place once per season. To date, 307 isolates from olive orchard (184 isolates from soil 
and 123 isolates from phylloplane) and 391 isolates from holm oak woodland (73 from soil 
and 318 from phylloplane) were obtained, opposite only, 54 isolates from sunflower field 
(13 from soil and 41 for phylloplane). Genetic diversity were characterised by two molecular 
makers based on nuclear ribosomal internal transcribed spacer (ITS) and elongation factor 
1-alpha (EF1-a), respectively. ITS have not proved effective for distinguish between 
Beauveria isolates, but 27 different EF1-a sequences were obtained from diverse habitat 
(phylloplane or soil) and ecosystem. These EF1-a groups no showed ecosystem correlation, 
although some groups only have been formed with fungi isolated from the same habitat 
(soil or phyllopane). One season phylogenetic analysis from Beauveria spp. has showed 
clearly three clades corresponding to Beauveria bassiana, B. pseudobassiana and B. 
varroae. The two clades for B. bassiana and B. pseudobassiana could explain the great 
genetic variability into B. bassiana species regardless of the fungi ecosystem, although it is 
necessary to compare the isolates across time. 
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P30. Do Chalara fraxinea's secondary metabolites correlate with its virulence? 

Corina Junker 1, Christian Citron 2, Jeroen Dickschat 2, Rainer Ebel 3, Barbara Schulz1 

1Technische Universitat Braunschweig, Institute of Microbiology, Spielmannstr. 7, 38106 
Braunschweig, Germany. 2Technische Universitat Braunschweig, Institute of Organic 
Chemistry, Hagenring 30, 38106 Braunschweig, Germany. 3University of Aberdeen, 
Department of Chemistry, Meston Building, Meston Walk, Old Aberdeen, AB24 3UE, 
Scotland,UK. 

email: corina.junker@tu-bs.de 

C. fraxinea, a pathogen of the ash tree (Fraxinus excelsior), is endangering survival of the 
tree in Europe. Infections with the fungus cause wilting of leaves and in most cases dieback 
of branches. 

One reason for its pathogenicity may be the steroid-like compound viridiol. which has been 
shown to cause necroses of ash-seedlings (Andersson et al 2010). To investigate if some of 
our various strains of C. fraxinea also produce viridiol, the culture extracts of single- and co-
cultivations (C. fraxinea with endophytes isolated from ash trees) were investigated by lC-
MS-analysis to measure the concentration of viridiol. Additionally, several volatile lactones 
of C. fraxinea were identified. These substances and analogous lactone structures inhibited 
not only the germination of ash seeds, but also that of basil (Ocimum basilicum), our model 
organism for studying pathogenicity of C. fraxinea. The substances were also active against 
fungal, bacterial and algal test organisms. Results will be presented showing to what extent 
the production of viridiol correlates with the isolates belonging to the teleomorph 
Hymenoscyphus pseudoalbidus (pathogen) or alternatively to H. albidus (avirulent). Further 
investigations will also show to what extent genetic variability within the species correlates 
with virulence. 

 

P31. Effect of Temperature, Water Activity and UV-B Radiation on Conidia 
Germination and Colony Growth of Beauveria bassiana isolates from Soil and 
Phylloplane 

Fernández-Bravo, M., Garrido-Jurado, I., Quesada-Moraga, E. Department of Agricultural 
and Forestry Sciences, ETSIAM, University of Cordoba. Campus de Rabanales. Building C4 
"Celestino Mutis". Córdoba 14071. Spain 

email: o02febrm@uco.es 

The effect of temperature, water activity (aw) and ultraviolet radiation (UV-B), key factors 
determining the environmental competence of entomopathogenic fungi, have been 
evaluated on 21 Beauveria bassiana isolates from soil and phylloplane of olive crops and 
holm oak forests in Southern Spain. These isolates were molecularly characterized with 
base on the elongation factor 1-alpha (EF1-α) as belonging to 4 genotypes. Effect of 
temperature on germination and colony growth rate was monitored in the range of 15-35 
°C, with optimum temperature for germination and growth ranging from 23.9 to 30.4°C. No 
significant relationship was detected between optimum and maximum temperatures for 
growth and habitat, soil or phylloplane. Water activity effect on the above parameters was 
evaluated in a range of 9 osmotic potential conditions (ψ = 0 to 200 bars) by changing the 
glycerol concentration in the culture media. Again, no significant relationship was detected 
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between humidity requirements among isolates from soil and phylloplane, with maximum 
values of colony growth and germination rate between 0 and 5 bars. None of the isolates 
grew above 100 bars. Finally, conidia of all isolates were exposed to irradiances of 920mW 
m-2 for 2, 4 and 6 hours. ln general, the delaying germination and colony growth was 
directly proportional to UV-B radiation dose. Three isolates belonging to a genotype 
including only phylloplane ones showed a particular response to UV irradiation, which may 
provide key ecological insights on the role of these fungi in the phylloplane. 

 

P32. Microcyclic microconidiation in Neurospora crassa 

Patricia E. Rischitor, Smija Kurian, Hsiao-Che Kuo, Akira Alexander, Greg Kolbe, Chris 
E.Jeffree, Karen J. Halliday and Nick D. Read. Fungal Cell Biology Group, Institute of Cell 
Biology, University of Edinburgh, Edinburgh EH9 3JH 

email: smijakurian@gmail.com 

Vegetative hyphae of Neurospora crassa form macroconidia and microconidia on solid agar 
growth medium. Microconidia can also develop directly from macroconidial germlings, with 
no intervening mycelial phase, by a process known as microcyclic microconidiation. This 
process was initially observed in assays in which macroconidia were added as male 
fertilizing agents to cultures of opposite mating type that possessed protoperithecia (the 
female structures). Some of the added macroconidia were found to form microconidiophores 
bearing microconidia and this process was subsequently found to be independent of mating 
type. The microcyclic microconidiophores (MCP) were shown to be morphologically distinct 
from other hyphae (germ tubes and CATs)that also arise from macroconidia. MCPs are long, 
thin, have a distinct surface texture, rarely branch and are multiseptate, with predominantly 
uninucleate compartments. Their formation is induced by G-protein mediated starvation 
signals and involves cAMP/protein kinase A signalling. 

 

P33. Benefits of sex and ascospore production in Aspergillus nidulans 

Adel Ashour and Paul S. Dyer. School of Biology, University of Nottingham, Nottingham 
NG7 2RD, UK.  

email: sbxaa8@nottingham.ac.uk 

Aspergillus nidulans can reproduce by asexual or sexual means, producing green 
conidiospores or red-purple ascospores respectively, the latter produced in dark-purple 
globose ‘cleistothecia’ which are surrounded by Hülle cells. The species has a homothallic 
(self fertile) sexual breeding system. Given the extra metabolic costs associated with sexual 
compared to asexual reproduction it would be predicted that ascospore production would 
confer evolutionary benefits. However, due to the homothallic breeding system there is very 
rarely any increased genetic variation in ascospore offspring and traditionally conidia and 
ascospores are considered to be equally environmental resistant. We therefore examined in 
detail whether conidia and ascospores might exhibit as yet undetected differences in spore 
viability when subjected to certain environmental stressors. Spores from two strains of A. 
nidulans (comprising wild-type and KU mutants) were exposed to various levels of 
temperature (50 - 70 °C for 30 min) and UV (350 nm for 10 - 60 min) stress. We detected 
that under certain exposure levels ascospores have significantly increased resistance 
compared to conidia. The increased environmental resistance of ascospores might be a key 
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factor explaining the persistence of sexuality in this homothallic species, and reasons for 
differential survival are suggested. 

 

P34. Isolation of an endophytic fungus producing volatile anti Ganoderma 

compounds: potential biological control agent for Ganoderma boninense 

Mahidi, N., Mueller, M., Chi a, Y.T., Kuek, C and P.M. Nissom. School of Engineering, 
Computing and Science, Swinburne University of Technology, Campus Sarawak, Jalan 
Simpang Tiga,  93250 Kuching, Sarawak, Malaysia Sarawak Biodiversity Centre, KM 20 
Jalan Puncak Borneo, Locked Bag 3032 Semenggoh, 93990 Kuching, Sarawak, Malaysia 
 

email: nmahidi@swinburne.edu.my 

 

 Ganoderma boninense is soil-borne fungus that causes basal stem rot disease of oil-palm in 
Malaysia. Spiking endophytic fungus with volatile anti-ganoderma properties in the host 
tissue could be a potential solution to controlling G. boninense from entering or establishing 
the infection through root and wounded tissue. In an in vitro screening study of endophytic 
fungus isolated from wild trees in Sarawak, 33 isolates showed the capacity to produce 
volatiles chemicals. Those isolates were capable of withstanding the presence of volatiles 
chemical produces by Muscodor albus, a fungus that is known to be an antimicrobial 
compound producer. The potential of those isolates in producing anti-ganoderma were 
evaluated using double and split plate assay. From the 33 isolates that were evaluated, 10 
of them showed consistent activity in completely controlling the growth of G. boninense. 
Colony identification showed these ten isolates display the basic characteristics of the 
Muscodor group, that are, produces odour, sterile, whitish to brownish colony and slow 
grower. Comparative analysis of the partial ITS1-5.8S-ITS2 sequences demonstrated that 
94% to 99% of the isolates were identical to M. yucatanensis and M. vitigenus. 

 

P35. Understanding chitosan oligosaccharide antifungal mode of action using 
chemogenomic assays 

Maria D.L.A. Jaime1, Luis Vicente Lopez-Llorca2, J. Timothy Westwood1, Corey Nislow3,,4,,5. 
1Department of Cell and Systems Biology, University of Toronto, Mississauga, Ontario, 
Canada. 2Laboratory of Plant Pathology, Multidisciplinary Institute for Environmental 
Studies (MIES) Ramon Margalef, Department of Marine Sciences and Applied Biology, 
University of Alicante, Alicante, Spain. 3Department of Molecular Genetics, University of 
Toronto, Toronto, Ontario, Canada. 4Terrence Donnelly Centre for Cellular and Biomedical 
Research, University of Toronto, Toronto, Ontario, Canada. 5Banting and Best Department 
of Medical Research, University of Toronto, Toronto, Ontario, Canada. 

email: maria.jaime@gmail.com 

Using chemogenomic fitness assays in S cerevisiae, we examined the mechanism of action 
of chitosan oligosaccharide (COS) an antifungal agent. Chitosan oligosaccharide, a 
deacetylated derivative of chitin, is presumed to act by disrupting the cell membranes of 
microorgansims. Three different chemogenomic fitness assays, haploinsufficiency (HIP), 
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homozygous deletion (HOP) and multicopy suppression (MSP) profiling, were combined with 
a transcriptomic analysis to gain insight in to the mode of action and mechanisms of 
resistance to COS. The fitness assays identified deletion strains sensitive to COS and 
overexpression strains that suppress COS inhibition. The genes associated with these 
strains are involved in processes such as: transcription, translation, membrane signaling, 
trafficking and structure, cell division, and proteasome processes. Transcriptome analysis of 
wild type and 5 suppressors of COS in the presence and absence of COS revealed up-
regulated transcripts in the suppressor strains involved in processes such as transcription, 
cell cycle, and Ras signaling. Down-regulated transcripts included genes related to protein 
folding and oxidative respiration. Overexpression of the ARL1 gene, a Ras-related protein 
involved in membrane trafficking, provided protection against COS-induced cell membrane 
permeability and damage. The ARL1 COS-resistant over-expression strain was as sensitive 
to Amphotericin B, Fluconazole and Terbinafine as the wild type cells and, when COS and 
Fluconazole were used in combination they acted in a synergistic fashion. These results 
indicate that COS’ mechanism of action is different from other commonly studied fungicides 
that target membranes, suggesting that COS may be an effective fungicide against drug-
resistant fungal pathogens. 

 

P36. From pattern to process: species and functional diversity of fungal endophytes 

in Abies beshanzuensis 

Yuan Zhi-Lin. Institute of Subtropical Forestry, Chinese Academy of Forestry, Fuyang, 
China. 

email: zlyuanmycology@gmail.com 

The biodiversity-functional relationship in fungal ecology was recently developed and 
debated, but has rarely been addressed in endophytes. In this study, an integrative culture 
system was designed to capture a rich fungal consortium from the conifer Abies 

beshanzuensis. Results indicate an impressive diversity of fungal lineages (a total of 84 
taxa) and a relatively high proportion of hitherto unknown species (27.4 %). The laccase 
gene was used as a functional marker due to its involvement in lignocellulose degradation. 
Remarkable diversity of laccase genes was found across a wide range of taxa, with at least 
35 and 19 distinct sequences in ascomycetes and basidiomycetes respectively, were 
revealed. Many groups displayed variable ability to decompose needles. Furthermore, many 
ascomycetes, including three volatile-producing Muscodor species (Xylariaceae), showed the 
ability to inhibit pathogens. Notably, most laccase-producing species showed little or no 
antibiosis and vice versa. Intra-specific physiological variation in Pezicula sporulosa, a 
second dominant species, was clearly high. We conclude that a suite of defensive 
characteristics in endophytes contributes to improving host fitness under various stresses 
and that a diversity of laccase genes confers an ecological advantage in competition for 
nutrients. Intra-specific diversity may be of great ecological significance for ecotypic 
adaptation. These findings suggest a fair degree of functional complementarity rather than 
redundancy among endemic symbionts of natural plant populations. 

 

P37. Application of fungal endophytes against insect pests in a greenhouse 
environment 

Julia Hebbinghaus, Gerben Messelink(2), Florian Grundler and Alexander Schouten. Inres, 
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Molecular Phytomediclne, University Of Bonn, Karl-Robert-Kreitenstr.13, 53115 Bonn, 
Germany. (2)Wageningen Ur, Droevendaalsesteeg1, 6708 PB,Wageningen, The Netherlands 

email: ling1012@aol.com 

Insect pests, like whitefly, can be a major problem in greenhouse environments. To restrict 
these pest populations by means of non-chemical approaches, predators and parasites are 
currently being used. As part of a large EU-programme, aimed at further optimizing 
greenhouse production by using state-of-the art technologies, we are studying the 
application of specific fungal endophytes to further minimize the build-up of pest 
populations, with the main focus on whitefly. For this purpose, we apply various 
endophytes, consisting of different strains of Beauveria bassiana, Trichoderma harzianum, 
Gibberela moniliformis and non-pathogenic Fusarium oxysporum, with suspected abilities to 
affect whitefly, onto the tomato inside greenhouses. It is anticipated that these endophytes 
induce systemic defense responses inside the plant, which will affect the behavior and 
development of whitefly. Through molecular approaches, we will monitor the distribution 
and stability of the endophyte population inside the tomato plants over the entire growth 
period. Biochemical and molecular studies are used to unravel the underlying mechanisms 
resulting in the induced resistance in tomato, which are so far poorly understood. 

 

P38. Evaluation of Hypholoma fasciculare for control of chestnut ink disease under 
greenhouse conditions 

E Pereira1, E Gouveia1, R Tavares2, T Lino-Neto2, P Baptista1. 1Mountain Research Centre 
(CIMO) / School of Agriculture, Polytechnic Institute of Bragança, Campus de Santa 
Apolónia, Apartado 1172, 5301-854 Bragança, Portugal. 2Centre for Biodiversity Functional 
and Integrative Genomics (BioFIG), Plant Functional Biology Centre, University of Minho, 
Campus de Gualtar, 4710-057 Braga, Portugal. 

email: pbaptista@ipb.pt 

Ink disease is one of the most destructive diseases of Castanea sativa in Portugal and other 
European countries, being mainly caused by the widespread of the soil-borne pathogen 
Phytophthora cinnamomi. Currently, no method exists that provides an adequate control of 
P. cinnamomi. In this work, greenhouse studies were conducted to evaluate the potential 
use of Hypholoma fasciculare fungus as a biological agent to control P. cinnamomi infection 
on chestnut seedlings. H. fasciculare is a cord-forming basidiomycete that presents a high 
occurrence on chestnut orchards, and has been reported to display antagonistic effects on 
soil microorganisms. In pot experiments, C. sativa seedlings were inoculated with P. 
cinnamomi and H. fasciculare individually or in combination. The results indicate that 
inoculation with H. fasciculare reduced significantly the area under the disease progress 
curve (AUDPC) values, as well as the final disease incidences. There were no significant 
differences on plant growth and on photosynthetic pigment contents between treatments, 
suggesting that inoculation with H. fasciculare did not represent a risk to chestnut seedlings 
performance. These results indicate that H. fasciculare are effective against P. cinnamomi 

on C. sativa. The mechanism underlying this phenomenon is currently under investigation. 
Keywords: Castanea sativa, Phytophthora cinnamomi, biological control, microrganisms 
interaction, plant-microrganisms interaction. Acknowledgments: This work has been 
supported by FCT (PTDC/AGR-AAM/099556/2008). 
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P39. Plant-mediated effects on fungal entomopathogens of Prays oleae  

Ivo Oliveira1, José Alberto Pereira1, Albino Bento1, Teresa Lino-Neto2, Paula Baptista1. 
1Mountain Research Centre (CIMO) / School of Agriculture, Polytechnic Institute of 
Bragança, Campus de Santa Apolónia, Apartado 1172, 5301-854 Bragança, Portugal. 
2Centre for Biodiversity Functional and Integrative Genomics (BioFIG), Plant Functional 
Biology Centre, University of Minho, Campus de Gualtar, 4710-057 Braga, Portugal. 

email: tlneto@bio.uminho.pt 

Fungal entomopathogens have been understudied from an ecological perspective. The 
occurrence of entomopathogenic fungi (EF) associated to P. oleae, one of the major pests of 
olive orchards was evaluated. Larvae and pupae from the three annual generation of P. 
oleae were sampled and surveyed for natural fungal infection. A total of 120 isolates, 
belonging to 8 species were identified, being Beauveria bassiana the most abundant. Higher 
fungal diversity was found in the carpophagous generation, followed by the antophagous 
and phyllophagous generations. In an attempt to elucidate the mechanisms responsible for 
this temporal variation, the effect of plant on EF growth, sporulation and spore germination 
was assessed. This study was performed for EF exclusively found in each of the three 
generations of P. oleae. Results showed significant changes in the evaluated parameters, 
suggesting the involvement of plant-emitted signals. This new information about 
entomopathogens ecology and interactions allows an insight to their behaviour in the 
ecosystem. This is particularly important when developing biocontrol strategies. Keywords: 
Olea europaea, entomopathogenic fungi, plant-fungi interaction, Prays oleae generations. 
Acknowledgments: This work has been supported by FCT (PTDC/AGR-AAM/102600/2008). 

 

P40. Above-and below-ground microbial diversity in chestnut grove soils 

F Reis1, E Pereira2, RM Tavares1, P Baptista2, T Lino-Neto1. 1Centre for Biodiversity 
Functional and Integrative Genomics (BioFIG), Plant Functional Biology Centre, University 
of Minho, Campus de Gualtar, 4710-057 Braga, Portugal. 2CIMO/School of Agriculture, 
Polytechnic Institute of Bragança, Campus de Santa Apolónia, Apartado 1172,5301-854 
Bragança, Portugal. 

email: franciscareis@bio.uminho.pt 

email: tavares@bio.uminho.pt 

Chestnut (Castanea sativa) groves have a significant impact in the Portuguese economy, 
due to the production of fruits and wood, as well as to related activities, such as hunt and 
mushroom collection. In Trás-os-Montes (northeast of Portugal), a high abundance of 
Hypholoma fasciculare sporocarps was recently observed in chestnut orchards. The 
antagonistic action of this fungus against other microorganisms has been reported. To study 
the effect of H. fasciculare in the fungal community present in chestnut orchards, 
methodologies that determine above- and below-ground diversity were applied. To 
accomplish the above-ground analysis, all the macrofungi were collected during the fruiting 
seasons (spring and autumn) of three consecutive years. The below-ground analysis was 
performed by a metagenomic approach, in which high-throughput sequencing (454-
sequencing) was carried out using DNA extracted from soil samples collected in chestnut 
orchards. Both analyses were performed in three independent orchards, presenting different 
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H. fasciculare abundance. The results will be discussed taking into account the fungal 
diversity present in chestnut orchards, and the effect of H. fasciculare in both above- and 
below-ground fungal community. These results will contribute to identify general patterns in 
the net effects of H. fasciculare-mediated interactions between above-and below fungal 
communities. Acknowledgments: This work has been supported by FCT (reference grant 
PTDC/AGR-AAM/099556/2008). 

 

P41. Antimicrobial effects of Hypholoma fasciculare against microorganisms present 

in chestnut (Castanea sativa) orchards 

F Reis1, E Pereira2, RM Tavares1, C Almeida-Aguiar3, P Baptista2, T Lino-Neto1. 1Centre for 
Biodiversity Functional and Integrative Genomics (BioFIG), Plant Functional Biology 
Centre, University of Minho, Campus de Gualtar, 4710-057 Braga, Portugal. 2CIMO/School 
of Agriculture, Polytechnic Institute of Bragança, Campus de Santa Apolónia, Apartado 
1172, 5301-854 Bragança, Portugal. 3Center of Molecular and Environmental Biology 
(CBMA-UM), University of Minho, Campus de Gualtar, 4710-057 Braga, Portugal. 

email: tavares@bio.uminho.pt 

Chestnut groves have an important role in Portugal economy, particular due to its fruit and 
quality of wood. About 85% of chestnut groves are located in Trás-os-Montes region 
(northeast of Portugal), in which Hypholoma fasciculare mushrooms are commonly found. 
This saprophytic fungus has been described to present antagonistic activity against other 
microorganisms. In the present work, the in vitro and in vivo effect of H. fasciculare against 
microorganisms that play an essential role to chestnut grove sustainability was studied. The 
in vitro analysis was performed in PDA medium. The in vivo analysis was performed through 
a metagenomic approach, in which high-throughput sequencing was performed using DNA 
extracted from soil samples collected in chestnut orchards containing different amounts of 
H. fasciculare sporocarps. The results contribute to better understand the relation of H. 
fasciculare with other microorganisms in chestnut grove. While the high antagonistic action 
against harmful microorganism (parasites) could be useful, the inhibitory action against 
mycorrhizal fungi would be detrimental. Acknowledgments: This work has been supported 
by FCT (reference grant PTDC/AGR-AAM/099556/2008). 

 

P42. Suppressive soils to root-knot nematodes in organic vegetable production in 
Spain 

Giné, A., Ornat, C., Sorribas, F. J., Departament d’Enginyeria Agroalimentària i 
Biotecnologia.Parc Mediterrani de la Tecnologia Campus del Baix Llobregat UPC. 
Castelldefels, Spain 

email: ari_cat@hotmail.com 

The fluctuation of Meloidogyne spp. densities and percentage of fungal egg parasitism was 
monitored in two vegetable production sites conducted under organic production in plastic-
houses during a cropping season. Fungal egg parasitism between 15 and 40% had been 
recorded at the beginning of the study. Pochonia chlamydosporia was the only common 
fungal species in both sites. The nematode population density at the end of cucurbit crops, 



 

 63 

Fungal Interactions. Alicante. 
September 3rd-6th, 2012 

high sensitive to root-knot nematodes, was lower than 500 nematodes /250 cm3 of soil and 
1,500 or 6,000 eggs per g of root of courgette and cucumber, respectively. Fungal egg 
parasitism increased until 54 and 83%. The soil suppressiveness was demonstrated in pot 
test in controlled conditions on tomato crop. A part of soil of each site was sterilized. Soils 
were mixed with sterilized sand (1:1) and dispensed in 3 L pots. Tomato cv. Durinta was 
planted and soil inoculated with 3,000 nematode juveniles. The number of eggs per g root 
did not differ between sterilized and non-sterilized soil. The percentage of fungal egg 
parasitism was 27 and 67% in nonsterilized soils, and no fungal species was recovered from 
the sterilized ones. Pochonia chlamydosporia was the only fungal species isolated from 
parasitized eggs. 

 

P43. Growth inhibition of Gaeumannomyces graminis var. tritici by some endophytic 
fungi 

Mohamed Mahmud, F. 1, Hamel, Y.2, Samet, F.3, Krimi, Z4, Boudfer,S.5, Macia-Vicente, J.G.6, 
Lopez-Llorca, L.V7. 1Department of Biology, University Saad Dahlab de Blida, Road of 
soumaa, Blida, BP.270 - Algeria. 2.3,4Department of Agronomy, University Saad Dahlab de 
Blida. Road of soumaa. Blida. BP.270 - Algeria. 5Laboratory of Agronomic phytopathology 
National institute of Adrar. 6,7Laboratoire of Phytopathology. Department of Marine science 
and Applied Biology. University of Alicante. Alicante. Spain. 

email: m-fadhela@netcourrier.com 

Wheat Take-all is a soil disease caused by Gaeumannomyces graminis var. tritici (Ggt). The 
epidemic character of this disease and the inefficiency of the methods of chemical control 
lead to the consideration of other alternative methods, in particular those based on the 
exploitation of antagonistic microbes. Dual cultures of Ggt and 70 endophytic fungi strains 
revealed the presence of an inhibition zone of the mycelium growth of Ggt ranging from 
35% to 75% respect to controls. Forty four isolates belonging to the Penicillium spp. 
Aspergillus spp., Neonectria spp., Phomopsis spp. and the entomopathogen Beauveria 
bassiana prevented the growth of Ggt probably by the secretion of secondary metabolites. 
In some cases other mechanisms such as trophic competition could be involved. Signs of 
mycoparasitism were also observed when there was confluent growth in the Petri dishes. 
Inhibition of Ggt growth was observed even after three months of confrontation of the 
pathogen with antagonistic endophytes. 

 

P44. Determination of Filamentous Fungal Potential on Black Pepper Samples 

Nalan Y. Sariozlu, Rasime Demirel, Aye Karakahya. Anadolu University, Faculty of Science, 
Department of Biology, TR26470, Eskisehir, Turkey 

email: rasime.demirel@gmail.com 

 

Black pepper that is an important spice, account for about 35% of the world trade in spices. 
The contamination of pepper by mycotoxigenic fungi has been of increasing concern in 
international trade dcrles. In the present study, 15 black pepper samples belong to three 
different commercial marks were investigated regarding mold potential. For this aim, black 
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pepper samples were diluted and Inoculated on Rose Bengal Chloramphenicol Agar (RBCA) 
and Dichloran Rose Bengal Agar (DRBA). 77 isolates were obtained from all black pepper 
samples. There isolates were screened for Aflatoxins and Ochratoxin A production with TLC 
and cultural media on 2% Yeast Extract�20% Sucrose (YES) and Aspergillus parasiticus-A. 
flavus agar (AFPA). Aflatoxins and ochratoxin A producing colonies were detected under 
long wave UV light (365 nm) by fluorescence on the reverse side after 7 days of growth. 
The results indicate that investigated black pepper samples contain 16 mycotoxigenic 
species belonging to Aspergillus genus. This study provided important information about 
toxicogenic mold potential and will improve food safety protecting users from harmful 
compounds such as mycotoxins in black pepper samples. 

 

P45. In vitro antifungal and allelopathic activities of fatty acids for the bio-control of 
filamentous fungi competing with Tuber spp. 

P. Angelini, B. Belfiori, F. Paolocci, A. Properzi, C. Riccioni, A. Rubini, R. Venanzo. University 
of Perugia-Department of Applied Biology, Borgo XX giugno, 74-06121 Perugia-Italy 

email: paola.angelini@unipg.it 

Fatty acids (FAs) play a crucial role in diverse life processes. A large number of FAs have 
antimicrobial and allelopathic activities (Angelini et al., in press). The aim of the present 
work was to evaluate in vitro the antifungal and allelopathic activities of fatty acids towards 
competitors of Tuber spp. To this purpose, FAs were initially assayed for their inhibitory 
activity against fungal species known to interphere with the propagation of Tuber species 
(Belfiori et al., 2012). The allelopathic activity FAs was then investigated in dual culture 
experiments on an agar-based medium in which different concentrations of FAs were added. 
Preliminary results show a fungal specific and a dose dependent effect of the FAs tested. 
Tuber spp. mycelial growth was stimulated at FA concentrations ranging from 0.1 to 0.4% 
(v/v), whereas most of their competitors were inhibited at these concentrations. Higher 
concentrations inhibited growth of both Tuber spp. and their competitors. The results of this 
research (funded by Cassa di Risparmio di Perugia Foundation) pave the way to innovative 
approaches for controlling the mycelial growth of Tuber spp. and their competitors. 

 

P46. Ectomycorrhizal status and success of genus Inocybe in the mixed community of 
conifers from Himalayan Moist temperate Forests of Pakistan 

Muhammad Hanif, Amna Imran, Samina Sarwar & Abdul Nasir Khalid, University of the 
Punjab, Lahore 54600, Pakistan. 

email: mhanif_r@hotmail.com  

Based on morphotyping and molecular methods, we characterized ectomycorrhizas formed 
by genus Inocybe in mixed conifers of Himalayan Moist Temperate forests of Pakistan. Each 
morphotype identified by amplifying its ITS1/5.8s/ITS2 region using fungal specific and 
universal primers (ITS1F/ITS4 and ITS1/ITS4 respectively). Nineteen morphotypes are 
being described morpho-anatomically first time in association of conifers and deciduous host 
trees from Pakistan. These hosts included Abies pindrow, Alnus nitida, Pinus wallichiana, 
Populus cilliate, Prunus domesticum, Quercus incana and Salix herbaceae. This broad host 
rang suggests their strong preference for mycorrhization. The results also emphasised that 
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surveys of ectomycorrhizal Inocybe should be extended coupled with data obtained from 
fruitbodies for identification. Ectomycorrhizas from mixed conifers included Inocybe sp. MH 
MHR142289 (93% similarity with Inocybe cf. glabripes), Inocybe sp. MH14266 (92% 
similarity with Inocybe cf. griseolilacina), Inocybe sp. MHR151.1689 (86% similarity with 
Inocybe cf. hirtella), Inocybe sp. MHR14.2289 (92% similarity with Inocybe cf. microspora), 
Inocybe sp. MHR54.1689 (92% similarity with Inocybe cryptocystis), Inocybe cryptocystis 
(98% similarity with Inocybe cryptocystis), Inocybe sp. 3ENA23.114 (94% similarity with 
Inocybe flocculosa var. flocculosa), Inocybe sp. 3ENA74.43 (95% similarity with Inocybe 
nitidiuscula), Inocybe sp. MHOBL-01 (85% similarity with Inocybe oblectabilis), Inocybe sp. 
2ENA26.39 (87% similarity with Inocybe praetervisa), Inocybe sp. 2ENA26.39 (94% 
similarity with Inocybe pseudodestricta), Inocybe sp. MHR152.1689 (96% similarity with 
Inocybe rimosa), Inocybe sp. 2ENA48.106 (96% similarity with Inocybe sp. TO-2011), 
Inocybe sp. 2ENA11.131 (85% similarity with Inocybe squamata), Inocybe sp. 2ENA27.39 
(94% similarity with Inocybe tarda), Inocybe sp. ENA58.S1 (79% similarity with Inocybe 
umbrinella), Inocybe  sp. SB01 (95% simialrity with Inocybe cf. rimosa), Inocybe sp. SB02 
(89% simialrity with Inocybe cf. pruinosa) and Inocybe sp. SB03 (89% simialrity with 
Inocybe cf. rimosa). We also observed coniferous preference of genus Inocybe. Phylogenetic 
distribution of species belonging to genus Inocybe was also described using maximum 
likelihood criterion.  

Key words: Himalayan, host range, mixed coniferous, morphotyping, rDNA-ITS 

 

P47. A PCR based method to detect Russula species in soil samples and Limodorum 
abortivum roots in Mediterranean environments. 

Eduardo Larriba1, Antonio Belda2, Benito Zaragozí3 and Luis Vicente Lopez-Llorca1.  
1Multidisciplinary Institute for Environmental Studies (MIES) ‘‘Ramón Margalef”, Department 
of Marine Sciences and Applied Biology, University of Alicante, Aptdo. 99, 03080 Alicante, 
Spain. 2.- Department of Environment and Earth Sciences, University of Alicante, Aptdo. 99, 
03080 Alicante, Spain, 3.- Unity of Geomatic, University of Alicante, Aptdo. 99, 03080 
Alicante, Spain  

email: tonobelda@hotmail.com 

The family Orchidaceae has the largest number of species of any family in the plant 
kingdom. This family is subject to a high risk of pressure in natural environments, such as 
Natural Parks and Protected Areas. Recent studies have shown the prevalence of many 
species of orchids to be linked to fungal soil diversity, due to their myco- heterotrophic 
behaviour and fungal association. Plant communities determine fungal soil diversity, with 
both generating optimal conditions for orchid development. The aim of this work is to design 
a molecular method combined with GIS techniques to detect the relationship between 
orchids, fungal soil communities and vegetation in natural environments. We designed a 
molecular tool combined with cartographic managementtechniques to monitor the 
relationships between fungi and orchids in the two most important natural parks in Alicante 
(Font Roja – Sierra Mariola), Spain. Using a PCR-based method, we detected the presence 
in the soil and roots of the mycorrizal fungi Russula, from Limodorum abortivum orchids. 
The presence of fungi in roots and soil isgoverned by the dominance of Quercus ilex, a 
climax tree in Mediterranean forests. Implications in management and conservation of these 
areas using molecular andecological techniques together are discussed. 
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S1.4 Population genomics of the multinucleate Attamyces fungus cultivated by 
leafcutter ants 

 
Alexander S. Mikheyev, Yutaka Watanabe, Ulrich G. Mueller. Okinawa Institute of Science 
and Technology, Uruma, Okinawa 904-2234, Japan. 
email: alexander.mikheyev@oist.jp 
e-mail: alexander.mikheyev@oist.jp 
 
The symbiosis between attine ants and their cultivar fungi has become a  paradigmatic 
example of coevolutionary specialization. The ants are obligately dependent on the fungus 
for food, and spend most of their lives inside a garden made by the symbiotic fungus. 
Different clades of ants associate with specific clades of fungi, although symbiont sharing 
between species can be frequent. During its 60 million year history, both the ants and the 
fungi have undergone major changes in behavior, diet, and the degree of specificity in the 
symbiosis. For example, the ‘lower’ attines live in small cryptic nests and cultivate their 
fungi on insect frass and other small detritus. Their fungi maintain a free-living existence 
outside the symbiosis. By contrast, fungi of ‘higher’ attines appear to have lost the ability to 
exist independently. They also produce specialized structure that the ants use as food. The 
most derived of the higher attines, the leaf-cutting ants, use fresh vegetation as the garden 
substrate. This symbiosis allow us to examine the genome-level consequence of major 
evolutionary transitions, such as loss of a free-living lifestyle, and the gain of the ability to 
use a new challenging food source, such as fresh leaves. To do this we, sequenced and 
assembled transcriptomes of eight cultivar isolates sampled throughout the symbiosis, 
which we can compare to the recently sequenced genomes of closely related Agaricoid 
fungi. Analysis of these data will be presented, focusing on evolutionary rate analysis 
between the different fungal clades, and the association between evolutionary transitions 
and acquisition of novel genes.  
 

 
P49. Diversity of Parmotrema (Parmeliaceae: Lichenized Ascomycota) in Thailand 
and Their lichen substances 
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Bangkok 10240. 2Department of Plant Pathology, Faculty of Agriculture, Kasetsart 
University, Bangkok 10900. 
 
email: bkawinnat@gmail.com 
 
Fifty-one species of Parmotrema (Parmeliaceae: Lichenized Ascomycota) were identified 
from 1,553 specimens of lichens collected from 6 National Parks in the North and 
Northeastern Thailand including Doi Inthanon, Doi Pha Hom Pok , Doi Suthep-Pui, Khao Yai, 
Nahaew and Phu Hin Rong Kla. Taxonomic identification of Parmotrema  was based on 
morphological and anatomical characters. This genus is characterized by development of the 
foliose growth form. The symbiotic relationship between the algae and the fungi forms in 
stratified layers. The main thallus contains 4 layers: upper cortex, algal layer, medulla and 
lower cortex. Unlike the upper cortex, the colors of lower cortex have different pigment and 
have some appendages to attach to the substratum. Vegetative propagules (isidia and 
soredia) and others structures (rhizine and cilia) are the main characters for identification of 
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the Parmeliaceae. Ten substances were found using thin layer chromatography method  
including atranorin, consalazinic acid, gyrophoric acid, lecanoric acid, divaricatic acid, 
norstictic acid, protocetraric acid, presoreiosic acid and salazinic acid which are the main 
criteria for identification of the lichen into species level. Parmotrema spp. were widely 
distributed throughout different elevation gradients, substrates, climates, and 
environmental conditions. However, species composition varied among different types of 
forest. 
 

 

P50. In Vitro Efficiency of Mitosporic Fungi from Chili Plantations to Control 

Meloidogyne incognita 
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One hundred and forty five samples of root-knot nematode, Meloidogyne incognita, infested 
soils were collected from Kanchanaburi, Nakhon Pathom and Suphanburi province and 
returned to the laboratory for treatment. Treatment involved three methods: 1) a 
pretreatment with serial dilution, 2) heat treatment and 3) alcohol treatment. Potato 
dextrose agar, Gauchnaur’s glucose ammonium nitrate agar and water agar were used as 
selective media for the isolation of fungi. Forty-two fungal isolates were obtained and 
identified base on morphology. Five genera of mitosporic fungi were identified including 
Aspergillus (21.4%) Fusarium (7.1%) Paecilomyces (28.6%) Penicillium (38.1%) and 
Trichoderma (4.8%). All mitosporic fungal isolates were tested for pathogenicity on M. 
incognita egg in vitro. Paecilomyces sp. strain SB40 and Fusarium sp. strain SB33 reduced 
the nematode’s egg hatch rate to 68.8% and 38.4%, respectively. 
 

P51. In Vitro Efficacy of Trichoderma spp. for control root-knot nematode, 
Meloidogyne incognita. 
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Antagonistic fungi are an alternative biological control agent to suppress root-knot 
nematode, Meloidogyne incognita. In this experiment, Trichoderma spp. were isolated from 
soil and roots infected with root-knot nematodes. The samples were collected from fields in 
Samut Sakhon, Ubon Ratchathani, and Nakhon Pathom Provinces. The abaility of 56 
Trichoderma isolates to infect  root-knot nematodes eggs was tested. Percentages of 
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Trichoderma spp. infected root-knot nematode eggs ranged from 4.2 to 24.6%.Trichoderma 
isolate T12 provided the highest infection (24.6%), whereas the lowest infection (4.2%) 
was obtained from the isolate 43/3S.  
 

P52. Diversity of Neosartorya spp. from Thailand and in vitro antagonistic test 

against plant pathogenic fungi 
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Twenty-five and sixty-seven isolates of Neosartorya spp. were found from soil at Samaesarn 
island, Chonburi province and Phu Luang Wildlife Sanctuary, Loei province, Thailand. The 
alcohol and heat treatment methods and Gochenaur’s glucose ammonium nitrate agar were 
employed. Identification was based on morphological characteristics such as colony growth 
rate and growth pattern on standard media namely Czapex’s agar, Czapex yeast autolysate 
agar and malt extract agar. Microscopic characteristics including Aspergillus anamorphic 
state, size, shape and ornamentation of ascospores were examined under light and 
scanning electron microscopes. Five species of Neosartorya comprising N. fischeri, N. 
glabra, N. laciniosa, N. spinosa, N. tatenoi were recorded from Samaesarn island whereas 
an unidentified Neosartorya sp. (KUFC 6341) producing red pigment was the only single 
isolate found from forest soil in Phu Luang Wildlife Sanctuary. Neosartorya sp. (KUFC 6341) 
and the other five species of Neosartorya  (N. fischeri, N. glabra, N. laciniosa, N. spinosa 
and N. tatenoi) were used for antagonistic activity test against 8 species of plant pathogenic 
fungi in vitro. The results showed that all Neosartorya spp. inhibited 40-60% mycelium 
growth of Helminthosporium oryzae, Colletotrichum capsici, C. gloeosporioides, Fusarium 

oxysporum, Phytophthora palmivora and Pestalotiopsis guepinii, but failed to inhibit 
Rhizoctonia solani and Sclerotium rolfsii.  
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Manorat Sudsanguan1, Onuma Piasai1, Chiradej Chamswarng2 and Leka Manoch1*. 
1Department of Plant Pathology, Faculty of Agriculture, Kasetsart University, Bangkok 
10900, Thailand. 2Department of Plant Pathology, Faculty of Agriculture at Kamphaeng 
Saen, Kasetsart University, Kamphaeng  Saen Campus, Nakhon Pathom, 73140, Thailand. 

*e-mail: agrlkm@ku.ac.th 

 

Fourteen dung samples from wildlife and domestic animal including barking deer (Muntiacus 
muntjac), bird (unidentified), deer (Cervidae sp.), elephant (Elephas maximus), rat (Rattus 
losea), rabbit (Oryctolagus cuniculus) and toad (Bufo melanostictus) were collected from Mu 
Ko Similan National Park, Phang-Nga province; Khao Yai National Park, Nakhon Ratchasima 
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Province; and Bangkok. Moist chamber method as well as dilution plate method, alcohol and 
heat treatment techniques and Gochenaur’s glucose ammonium nitrate agar were used for 
isolation of microfungi. Identification of the fungal isolates was based on morphological 
characteristics as colony growth on different agar media. Fruiting bodies and spore 
ornamentations were examined under stereo and light microscopes. A total of  114 isolates 
of microfungi comprising  23 genera were found including Aspergillus, Acremonium, 

Ascobolus, Ascodesmis, Cephaliophora, Chaetomium, Cylindrocladium, Eupenicillium, 

Eurotium, Fusarium, Hamigera, Memmoniella, Neosartorya, Penicillium, Pestalotiopsis, 

Pilobolus, Podospora, Rhizopus, Saccobolus, Sporomiella, Sordaria, Talaromyces  and 
Xylaria. Pure cultures of microfungi and dry specimens of dung samples were deposited at 
the culture collection and herbarium at the Department of Plant Pathology, Faculty of 
Agriculture, Kasatsart University, Bangkok. In vitro antagonistic activity test was conducted 
using  3 isolates of Ascodesmis spp. growing as dual culture on potato dextrose agar with 
eight species of plant pathogenic fungi namely Alternaria alternata, Colletotrichum capsici,  

Curvularia  lunata, Fusarium oxysporum, Pythium aphanidermatum,  Phytophthora  

palmivora, Rhizoctonia  oryzae and Sclerotium  rolfsii. After 14 days incubation  at  28˚C,  
Ascodesmis sp. from toad dung inhibited more than 80% mycelium growth of Phytophthora 
palmivora whereas the inhibition of 35-52, 30- 46, 21-36  and 15-18 percents  were found 
for F. oxysporum, C. capsici, C. lunata and A. alternata  respectively. Ascodesmis spp. failed 
to inhibit Pythium aphanidermatum, Rhizoctonia  oryzae and Sclerotium  rolfsii. 
 

 


