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We study the biological role of secondary metabolites in interactions among organisms using tools of analytical chemistry and maolecular genetics. Cul
ohjects are sesame/Macrophoming, Brassica/NVerticilivm, maizejFusanium, Glocladium rasewmFusanium spp., Pinformospora indica and truffle fungi
Jur second research focus are mycotoxins,
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Mycotoxins

are fungal secondary metabolites toxic to animals.

Health risks
due to mycotoxin ingestion:

Cancer (AFL, FUM)

Heart muscle damage (MON)
Nephropathy (OTA, DON)
Hyperestrogenism, telarche (ZEA)
Immunosuppression (Gliotoxin, DON)
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Risk assessment of food contaminants

B Misconception: "natural” equals "healthy"
B Verbal bias: Bio-, Ecological, Natural, Organic...

Xenobiotics versus natural toxins

B Toxicity minimization vs. optimization
B Legal limits and application restrictions
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Trichothecenes In the headlines

Transgenic mycotoxin- Anticancer
resistant pigs drugs
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Yellow Rain _ _
and chemical Virulence fac_tor in
warfare the head blight

Balcan endemic
nephropathy (?)
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Detoxification strategy
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Search for detoxification activity

Microbial populations

] Enrichment & screening

Product characterization

Active isolate toxicology

Gene cloning
Gene

Plant transformation

Activity testing
Field trials
Variety development

Transgenic plant 31
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Search for DON-degrading activity

Source Assays
Mixed cultures from grains 819
Pure cultures from grains 1434
Mixed soil cultures 200
Pure cultures from soill 975
Other sources 198

Culture DANNY => HOH107 1
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Toxicity of transformation products
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Structure elucidation of L-DON

B MW =296
B MS fragmentation identical with DON
B 2H- and 13C-NMR nearly identical with DON
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L-DON is 3-epi-DON

DON

L-DON




HOH107/

Morphology
Physiology
Molecular data

$

New species of
a-proteobacteria

""Monia trichothecina"

Photos by Anne Heller
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Real-time qPCR assays

established for the following Fusarium species:

F. graminearum
F. culmorum

F. verticillioides
F. proliferatum
F. poeae



Fusarium Head Blight:
Epidemiology and the origin
of deoxynivalenol

Photo J. Weinert




Epidemiology of Fusarium head blight

Fusarium species isolated from
iInfected ears:

F. graminearum, F. culmorum,

F. acuminatum, F. avenaceum,
|[ F. crookwellense, F. equiseti,
F. poae, F. solani...

Which species is relevant
for FHB?
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High-throughput duplex PCR



n Gottingen University
‘E( : Molecular Phytopathology & Mycotoxin Research

San Jose, 25.3.2008 www.gwdg.de/~instphyt/karlovsky

Topics

B Mycotoxins: introduction

¥ Projects
» Detoxification of deoxynivalenol
» Diagnose of toxigenic Fusarium spp.
» Zearalenone

B Secondary metabolite research

B Techniques



Zearalenone in the headlines

Hog farms EC embargo
in trouble on US beef

HO
Therapy of Homosexuality
menopausal in rabbits

syndrome
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Biological function of zearalenone

B Regulation of sexual reproduction: No
B Virulence factor: No

B Ecological metabolite?
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Zearalenone as fungicide

Sordaria fimicola
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Zearalenone as fungicide

Epicoccum purpurascens



( 'an Gottingen University
‘E 1 Molecular Phytopathology & Mycotoxin Research

San Jose, 25.3.2008 www.gwdg.de/~instphyt/karlovsky

Zearalenone does not affect G. roseum
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Detoxification of ZEN by G. roseum
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Agrobacterium tumefaciens-mediated
transformation of G. roseum

X
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Disruption of zes2 in G. roseum
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Disruption of zes2 in G. roseum

25 5.0 7.5 100 125 150 min
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Conclusions

B Zearalenone is agent of interference
competition

B zes2-lactonase protects G. roseum
from zearalenone
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Expression of ZON lactonase
IN Arabidopsis
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Expression of ZON lactonase in Arabidopsis

T3 plant leave extract:

0 min
90 min
4 h
6 h
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Reporter fusion of zes2 with GFP

G.roseum zes2::GFP —1 zes2[5 part]‘ S65T-GFP | TtrpC e
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Reporter fusion of zes2 with GFP
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Reporter fusion of zes2 with luciferase

G. roseum zes2::hGLuc — zes2 [5* part] hGLuc TtrpC .
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Chemical interaction between Brassica napus
and Verticillium longisporum
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Truffle metabolites In interactions
with plants (Dr. R. Splivallo)
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Genetic engineering
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