
Risk assessment of fungal Risk assessment of fungal 
biocontrol agents biocontrol agents –– How can How can 

RAFBCA help?RAFBCA help?
Tariq M. ButtTariq M. Butt11 & Hermann Strasser& Hermann Strasser22

1.1. University of Wales Swansea, UKUniversity of Wales Swansea, UK
2.2. LeopoldLeopold FranzensFranzens University Innsbruck, AustriaUniversity Innsbruck, Austria



Partner 1
Co-ordinator

Partners 2, 10

Partner 8

Partner 4

Partner 7

Partner 6

Partner 3

Partner 5

RAFBCA is an EU funded (QLRT-2000-01391) 
project.  Partners from different EU States

SMEs
Prophyta, Germany

Koppert, Netherlands

Kemira, Finland

Kwizda, Austria

Partner 9

Coordinator: Dr. Tariq M. Butt



1.1. Identify the major metabolites secreted by fungalIdentify the major metabolites secreted by fungal
BCAsBCAs ((-- i.e. those most likely to enter the food chain)i.e. those most likely to enter the food chain)

2. Develop the methods and tools to monitor metabolites 
and fungal BCAs in the environment

3. Develop in vitro toxicity assays such as sensitive cell 
lines (i.e. biosensors) to detect selected metabolites

4. Determine the role and mode of action of metabolites 
to identify target sites and potential risks

5.5. Monitor major metabolites in the environment to see if Monitor major metabolites in the environment to see if 
they enter the food chain. Evaluate the risks they pose they enter the food chain. Evaluate the risks they pose 
to human and animal health if any.to human and animal health if any.

RAFBCA Objectives = RAFBCA Objectives = WorkpackagesWorkpackages

WPWP



WP1  Identify the major metabolites secreted WP1  Identify the major metabolites secreted 
by fungal by fungal BCAsBCAs -- i.e. those most likely to enter i.e. those most likely to enter 

the food chainthe food chain

• Purify & characterise major metabolites 
secreted by commercially viable strains of BCA

•• Determine their roleDetermine their role
•• Study regulation of metabolitesStudy regulation of metabolites
•• Estimate quantities produced Estimate quantities produced in vivoin vivo and and in in 

vitrovitro



Role of fungal metabolites

•• Antagonism/CompetitionAntagonism/Competition - To 
displace/inhibit competitor. This 
enables the BCA to compete for 
nutrients and space.

•• SurvivalSurvival - To protect BCA against 
antagonistic microorganisms or 
mycophagous organisms



Antifungal metabolites of Fusarium diffuse 
into medium and inhibit Cladosporium 
fulvum

Fusarium Cladosporium



SSttrraaiinn  OOoossppoorreeiinn((mmgg//ll))  
BB..  bbrroonnggnniiaarrttiiii  ––  IIMMBBSSTT  9955003311    2288  

BB..  bbrroonnggnniiaarrttiiii  ––  IIMMBBSSTT  9955004411    227700  

BB..  bbrroonnggnniiaarrttiiii  ––  CCHH  9955001111    9955  

BB..  bbrroonnggnniiaarrttiiii  ––  HHLLXX552222    2266  
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BeauveriaBeauveria brongniartiibrongniartii



WP2  Develop methodologies and tools to monitor WP2  Develop methodologies and tools to monitor 
metabolites and fungalmetabolites and fungal BCAsBCAs in the environmentin the environment

•• SpeciesSpecies--specific probesspecific probes
– Metarhizium-specific primers 

based on conserved regions 
for the species, within the 
IGS region of rDNA, which 
were variable for a range of 
other soil filamentous fungi.

•• Develop high throughput assaysDevelop high throughput assays
– detect/quantify metabolites
– determine cytotoxicity and 

genotoxicity

All M. 
anisopliae 
strains 
yield a 
single 
380bp PCR 
product



WP3 Identify sensitive cell lines (i.e. WP3 Identify sensitive cell lines (i.e. 
biosensors) to detect selected metabolitesbiosensors) to detect selected metabolites

• Identify most sensitive 
animal, plant and 
microbial cell lines 
which can be exploited 
as biosensors

• Determine LD50 of each 
compound against most 
sensitive organism/cell 
line



WP4  Determine mode of action of WP4  Determine mode of action of 
metabolites to identify target sites and metabolites to identify target sites and 

potential riskspotential risks

• Identify target sites in cells

• Adapt probes (e.g. 
fluorescence probes) for high 
throughput microtitre assays 
to screen bioactive compounds 
with specific activities (e.g. cell
lysis, mitotic inhibitors)



WP5  Monitor major metabolites in the WP5  Monitor major metabolites in the 
environment to see if they enter the environment to see if they enter the 

food chainfood chain

1. Identify and quantify metabolites – crop, 
soil, target host

2.2. Determine stability and fate of metabolites Determine stability and fate of metabolites 
in the environmentin the environment

3. Prepare recommendations on risks of 
metabolites of beneficial fungal BCAs



Maximum amount of Maximum amount of oosporeinoosporein produced byproduced by
Beauveria Beauveria brongniartii brongniartii -- in situ, in vivo in situ, in vivo andand in in 

vitrovitro
SSuubbssttrraattee  OOoossppoorreeiinn  

CCuullttuurree  mmeeddiiaa  330000  mmgg//ll    

CCoommmmeerrcciiaall  pprroodduucctt  
((MMeellooccoonntt®®))  

33..22  mmgg//kkgg    

MMyyccoosseedd  cchhaaffeerr  llaarrvvaaee  220000  µµgg//llaarrvvaa  

PPllaanntt  bbiioommaassss  NNDD  

SSooiill  ((eennrriicchhmmeenntt  vviiaa  BBCCAA))  00..0022  mmgg//mm22    

SSooiill  ((eennrriicchhmmeenntt  vviiaa  llaarrvvaaee))  66..44  mmgg//mm22    



Environmental factors will influence the 
persistence of fungal metabolites (toxins)

Biotic Biotic - metabolites 
destroyed or 
exploited by 
plant/soil microbes

Time

Toxin 

levels

ClimaticClimatic -
metabolites 
inactivated by 
UV or heat, 
diluted by rain

EdaphicEdaphic -
metabolites 
adsorbed onto soil 
particles/inactivated 
due to soil 
chemistry (e.g. pH)





SummarySummary
•• RAFBCA will develop the methods and tools to RAFBCA will develop the methods and tools to 

determine whether fungal BCA metabolites enter the determine whether fungal BCA metabolites enter the 
food chain and pose a risk to human and animal healthfood chain and pose a risk to human and animal health

•• Expand our knowledge base of fungal metabolites Expand our knowledge base of fungal metabolites --
– Elucidation of the mode of action of key metabolites
– Data on cytotoxic & carcinogenic properties of key 

metabolites
– Information on metabolite production

• Prepare recommendations for improving registration 
procedures that will benefit registration authorities and 
industry

•• Reduces costs of risk assessment trials Reduces costs of risk assessment trials -- helps makehelps make
SMEsSMEs more competitivemore competitive


