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Selected secondary metabolites
of Fusarium spp.
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Secondary metabolites in biotic

Interactions
Fungus

B Lignans of Sesamum indicum

B Metabolites in Verticillium
Brassica interaction

B Deoxynivalenol:
B Search for the source
_ _ - Plant
B Microbial detoxification

B Zearalenone: Search for biological function
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Fuel for thermal power stations

Hazardous waste

Heavily contaminated grains:
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Epidemiology of Fusarium head blight

Fusarium species isolated from
Infected ears:

F. graminearum, F. culmorum,
F. acuminatum, F. avenaceum,
F. crookwellense, F. equiseti,
F. poae, F. solani...

Which species is relevant
for FHB?




Textbook wisdom

1. Both Fusarium culmorum and F. graminearum
contribute to DON contamination

2. The species form a North/South-gradient

Rationale

1. FG and FC produce DON in vitro
and after artificial inoculation

2. FC has a lower temperature optimum
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Sampling 2003

1200 ear with
FHB symptoms

How to identify 2 fungal
species in 1000 samples
with the smallest effort?

C. Brandfass et al., unpublished



Real-time thermocycler

1. Light 3: Amplifier
2. Filter 4. Samples
5. CCD chip




Simultaneous identification of F. culmorum

and F. graminearum by melting curve analysis

220
I

el mlul

a2d

200

I

2207
ZDD:
IBD:
160 1
1401
1201

l_
=
—_ T 73 354 0,33 i)
-Er 100 be B304 . ASED
TR —
% &l 1 25,3 z4.5
. &0 54,5 315 0,59 36,5 201 0,33
40+ — 77,5 141 0,1 30 43 0,0
- O, ke nadd = B0%0
0 1 +— 23,7 z4
21 ag Y a| rag n.27] 37,5 as o
T 0,24 74,5 514 0.5 #5) 54 0,0
-4|:| e e I B e e S e e L E e e e e e e L B e e e e e e e e N e | E16% E6d ETdi
F& F7
&2 64 66 63 YO Y2 W Y6 Y8 80 82 &4 85 83 90 92 94 95
25.4 fer 2% i 23,5 e,
Temperature, Celsius
#,5 163 1,0 86,5 63 1,0 74,5 546 08
0,1 74,5 257 0.3 74 203 [RGB FHY EL0 ML £HY £ 1,5 149 0,2
280 - o33 - o382 - 0383 = o334 = i
24,4 Fiera z4.8 fers 25.1 e 25.6 her 25.3 e,
0,54 20,5 70 053] 26 53 0 #6500z 059 6.5 127 0,54 36,5 e 07
0,1 31 170 0,13 73 3ds 0,29 73 13 0,2 74,5 477 0,27 77,5 43 0,1
500 = cs1 . CEOE . C50F e o504 s R
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Does F. culmorum colonize
wheat systemically?

Established

F. cul-
morum

Controversial

F. grami-
nearum

|
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Colonization of wheat stem and ears
by F. culmorum and F. graminearum
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Schliter et al. (2006): Gesunde Pflanze 58:107



Protection against deoxynivalenol

P Irreversible detoxification 0 j
» Deepoxidation 03;
» Mineralization o
» Epimerization HO \

B Reversible detoxification

» Acetylation (Tril01)
» Active export (PDRS5, Tril2)

B Engineering resistant ribosomes (RL3)



Search for the detoxification of DON

Source Assays Positive
Mixed cultures from grains 819 -
Pure cultures from grains 1434 -
Mixed soil cultures 200 -
Pure cultures from soill 975 -
Other sources 198 1

m) Active culture D107

VOolkl et al. (2004) J Bas Microbiol 44:147



L-DON: 3-epi-deoxynivalenol




Toxicity of transformation products

DON X-DON L-DON
DON | pgimi] | [ugimi] | [ug/mi
‘ A. salina 59 78 194
[LC]
X-DON |
. Immunos. [IC,] ~ 0.1 >1.07
L-DON |
MTT-assay _
LC.] = 15 200 >> 200

Andreas VoOlkl & Manfred Garais, unpublished



Stability of pure culture HOH107

® Activity of HOH107 declined continuously

B Activity of mixed culture D107 was stable
for over 5 months

B Culture supernatant of D107 reactivated
HOH107



Inductibility of HOH107 activity

Pseudomonas spp.
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3-epi-DON

3-keto-DON
Arne Weiberg, unpublished



Inducibility of HOH107 activity

Species

P. aeruginosa
P. fluorescens
P. putida

P. syringae

Inducing activity

no

yes
yes
yes

Tn5 mutants

P. putida JM213
P. putida JIM214
P. putida JM218

yes
yes
no

Arne Weiberg, unpublished
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Anne Heller, unpublished




Zearalenone in headlines

Hog farms EC embargo
In trouble on US beef

Therapy of Homosexuality

menopausal in rabbits
syndrome



Hypothesis about biological function

B Regulation of sexual reproduction
I—> disproved

P Virulence factor

IC—> disproved for some plants



Zearalenone as fungicide

Alternaria alternata

control

Utermark & Karlovsky (2007): Appl Env Microbiol 73:637



Zearalenone as fungicide

Epicoccum purpurascens

Control 10 pg/ml ZEN

Utermark & Karlovsky (2007): Appl Env Microbiol 73:637




Zearalenone as fungicide

Sordaria fimicola

control 2 ng/mil 10 pg/mi




Ghocladium roseum
IS resistant to zearalenone

Czapek-Dox Oatmeal agar

Without
zearalenone

Zearalenone
20 pg/ mli




Interaction between F. graminearum
and G. roseum on solid surface

3 d after inoculation 4 d after inoculation

Hanno Wolf, unpublished



Knockout of zes2 in G. roseum:
Southern hybridization

M w.t. transformants w.t
kb A

11.7 — o=

1.9 =—-

Utermark & Karlovsky (2007): Appl Env Microbiol 73:637



Transformation of zearalenone
by zes2 mutants of G. roseum
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Growth inhibition of zes2 mutants
by zearalenone on solid medium

Czapek-Dox SNA

Wt AI_I media
with 20 pg/ml
zearalenone

zes?2

mutant




Growth rate [mm/d]

Growth inhibition of zes2 mutants
by zearalenone on solid medium

s Owithout zearalenone

16 020 pg zearalenone /ml
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wild type zes2 mutant TF-1 zes2 mutant TF-2 zes2 mutant TF-3
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