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upon the infection with …

3.2.1.1. … the biotrophic oomycete 

3.2.1.2. … the hemibiotrophic bacteria 

3.2.1.3. … the hemibiotrophic fungi 



3.2.1.4. … the hemibiotrophic fungi 

3.2.1.5. … the necrotrophic fungi 









constitutively present on the plant’s surface, a distinct cuticle or particular cell wall 

’

strategies against attacking microbes. The host’s first action of induced defense starts when 

t’s cell surface 



the attacking pathogen’s growth (Figure 1, Jones and Dangl, 2006, Ngou et al. 2022). 

fungi disrupts the plants’ PTI 

’
’
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Pathogens’ effectors that try to conquer PTI are recognized by
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2013). The first steps of the JA biosynthesis take place in the chloroplast where α





known about the role of the phytohormone ABA in plants’ defense against pathogens. The 





Ferrari et al. 2007, Schlaeppi et al. 2010). The influence of camalexin on the plant’s re
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destructive effects of ROS on the pathogen or by the plants’ establishment of the HR is not 





are able to overcome the plants defense by interrupting the plants’ SA biosynthesis













replicates were used (n ≥ 4).





replicates were used (n ≥ 4).





























spore solution (50 spores/μl) or H

and treatment (n ≥ 3). If a metabolite was not detected with the here used TMS derivatization method, it 





spore solution (250 conidia/μl) or H





n ≥ 5). One replicate 











on the plant’s growth reveals a scenario in which a plant must balance between defense and 
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component in the plant’s immune response (
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function in the plant’s 















host’s tissue. In the sexual reproduction cycle of 







invaginates the host’s plasma membrane whereby the cell wall of the host 
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upon the infection with …

3.2.1.1. … the biotrophic oomycete 





solution (50 spores/μl) or H



3.2.1.2. … the hemibiotrophic bacteria 











3.2.1.3. … the hemibiotrophic fungi 







spore solution (500 spores/μl) or H



3.2.1.4. … the hemibiotrophic fungi 









3.2.1.5. … the necrotrophic fungi 

inoculated with Mathur’s medium as a contro

, 1 dpi) were detected in Mathur’s medium and 

Mathur’s medium inoculated leaves between 1 dpi and 5 dpi (Figure 25.B). In 

leaves 1 dpi equal amounts as in Mathur’s medium inoculated leaves were detected 

FW) a slightly higher SAG level was detected than in Mathur’s medium 

in Mathur’s medium ino

FW (5 dpi) in Mathur’s medium inoculated leaves 



rison to Mathur’s medium inoculated leaves a significantly higher Pip 

while 1 dpi equal amounts of Pip were detected in Mathur’s medium and 

The plant’s accumulation of defense related metabolites in the 

spore solution (50 spores/μl) or Mathur’s medium as a control treatment. 



Mathur’s

Mathur’s

Mathur’s

the Mathur’s medium treatment were determined at this sampling timepoint (Figure 25.I). 

In Mathur’s medium treated 

FW) in Mathur’s medium treatments. 

Compared to the detected camalexin amounts in Mathur’s medium inoculated leaves, in 
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) (OD = 0.001) via infiltration (n ≥ 6), with 









was tested. Therefore, Mathur’s agar plugs with grown 



fresh Mathur’s agar plates supplemented with NHP or with NH

Mathur’s agar plates after 3 days of growth. On plates with both supplements approximately 

mycelium were observed (Figure 29.A). On Mathur’s agar plates which contained NHP 

Toxicological effects of NHP on Ascomycetes. Mathur’s agar plugs with 10 days 
) mycelium were propagated on fresh Mathur’s 



mock treated with liquid Mathur’s medium. Samples were taken 1 dpi with 



O pretreated and mock (Mathur’s medium) inoculated plants 

(50 spores/µl) (II, IV) or Mathur’s medi





(50 spores/µl) or mock (Mathur’s medium) 











2005). Since SA and NHP trigger the expression of each other’s biosynthesis genes (Hartmann 





other’s biosynthesis genes and are partially regulated by the same set of genes, including 





on of each other’s biosynthesis genes (Hartmann and Zeier 2019), it is 

2007). Further, Shimada and colleagues presented evidence that the penetration of plants’ 



to be a crucial factor in the establishment of the host plant’s resistance. However, the 









mutant’s susceptibility. 
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) were grown in King’s B medium (20 g l

18°C in King’s



) was grown on Mathur’s agar (2.8 g/l glucose, 1.22 g/l 

MgSO₄*7H₂O, 2.72 g/l KH₂PO₄, 2.18 g/l mycological peptone, 30 g/l agar) in a controlled 

) was grown on Mathur’s agar as well. 



= 0.001 (n ≥ 6) and the luminescence of 

= 0.001 (n ≥ 5) and growth assays were performed 3 dpi to determi



the petiole and weighted again. The filter paper was then transferred into 100 μl MeOH/H

the spore suspension was adjusted to 50 spores/μl and applied to three



one plant was harvested 2 dpi, 3 dpi and 4 dpi (n ≥ 4), frozen in liqui

− − 250 spores/μl. 

−

−

–

– 8 ml sterile Mathur’s medium (2.8 g/l glucose, 1.22 g/l 

MgSO₄*7H₂O, 2.72 g/l KH₂PO₄, 2.18 

Mathur’s medium. All plants were maintained at 18 °C (9 light hours) in sealed trays with 

growth on 100 ml Mathur’s agar in a 250 ml Erlenmeyer flask by washing the mycelium with 
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, toxicological assays were performed. Therefore, Mathur’s 



Mathur’s agar plates and placed on fresh Mathur’s agar pl

Mathur’s medium control treatments of three fully grown leaves were performed one day 



1 μg) for the quantification of NHP, D9 Pip (1 μg) for the 

SA (0.5 μg) for the quantification of SA. During the extraction step 

supernatants of both extraction steps were pooled. Aliquots of 400 μL of the extract were 

subsequent derivatisation. The derivatisation was started by adding 20 μl Pyridine, 20 μl N

pipetting. The samples were diluted with 60 μl N

In a gas chromatograph (GC 7890A; Agilent Technologies) 2 μl samples were separated using 





μl pre

min (12 000 rpm, 4°C) for phase separation. The upper phase was mixed with 500 μl pre

for 5 min and then incubated in 50 μl RNase and nuclease

loading buffer and evaluated on an agarose gel (0.5 x TAE Puffer, 1% Agarose, 5 μl Midori 

μ μ ™

μ ™

μl were added to each DNase treated 1000 ng sample aliquot. The reactions were mixed 



Green Master Mix (Promega). PCR reaction consisted of 10 μl 2 x GoTaq® Green Master Mix, 

1 μl of 10 μM upstream primer, 1 μl of 10 μM downstream primer, 1 μl DNA template (100

and 7 μl nuclease fre

μl μl μl 10 mM dNTPs, 0. μl Phusion DNA 

Polymerase, 100 ng cDNA template, 1 μl 10 µM Forward Primer and 1 μl 10 µM Reverse Primer 



[C˚] 

cloning Kit (Takara, Kusatsu, Japan) according to manufacturer’s instructions. For in

https://www.takarabio.com/learning-centers/cloning/primer-design-and-other-tools


according to the manufacturer’s instructions. To ligate the purified NPR1 PCR product and the 

μl 

filled up to 10 μl 

0 μl μl of the ligation mix was combined, mixed by 

was prewarmed at 37°C and 450 μl were added to each reaction. Afterwards the 



™

USA) was used with minor adjustments to the manufacturer’s instructions. The initial PCR 



10 μM forward primer, 1.25 l 10 μM



μM

β

= 1.75 μg / [l/OD]) was added 

the supernatant was filtered through a low protein binding 0.22 μm nylon filter and then 

™ ™



Kingdom) according to the manufacturer’s instructions at 4000

off Millipore’s Amicon® Ultra

00 μl. For buffer exchange 400 μl 1 x PBS buffer pH = 7.4 was added to the 0.5 ml 

reduced to approximately 100 μl. To the 0.5 ml concentrator 400 μl 1 x PBS buffer are

determined with a Bradford assay. Therefore, 10 μl of protein sample was diluted with 200 μl 
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7890A; Agilent Technologies), which separated 2 μl samples using a silica capillary column 

tailed Student’s 

hoc Tukey’s HSD test (significance level
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spore solution (50 conidia/µl) or Mathur’s medium as a control. (
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