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Sektion 39 
Fungizide I 

39-1 - Cyp51 Mutationen und ihr Einfluss auf die DMI-Sensitivität von 
Venturia inaequalis 
Mutations in Cyp51 of Venturia inaequalis and their effects on DMI sensitivity 
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Venturia inaequalis causing apple scab, is the most important disease of apple in most apple 
growing regions. An important mode of action for control of V. inaequalis are the DMIs (sterol 
demethylation inhibitors), targeting the enzyme 14a-demethylase, an essential precursor to 
ergosterol biosynthesis encoded by the Cyp51 gene. One mechanism leading to reduced DMI 
sensitivity of fungi is based on mutations in the target gene Cyp51. Up to now, Cyp51 
mutations and their influence on the DMI sensitivity of apple scab has been investigated only 
sparsely.  
For an efficient characterization of the Cyp51 gene and the potential influence of target site 
mutations on DMI sensitivity, a new liquid culture method for V. inaequalis was established. 
The cultivation of V. inaequalis isolates in cell culture flasks in liquid medium provided strong 
sporulating cultures as a reliable basis for the sensitivity tests. 
To evaluate the potential variability of the Cyp51 gene of V. inaequalis, more than 100 
monoconidial isolates were generated from field samples collected in apple orchards in 
different countries in 2018 and 2019. The Cyp51 gene of all isolates was sequenced, and 
microtiter-tests were conducted to evaluate the sensitivity of the different isolates towards 
different DMIs (mefentrifluconazole, difenoconazole and myclobutanil).  
So far, 15 different point mutations could be identified, which resulted in amino acid changes 
in the Cyp51 gene. Some of these are known as homologous mutations in other plant 
pathogens such as Zymoseptoria tritici (Huf et al., 2018), Cercospora beticola (Muellender et 
al., 2020) or Erysiphe necator (Frenkel et al., 2015), where those mutations are involved in a 
reduced DMI sensitivity. Most of the mutations were in the YGYG-region, for example 
mutations Y443D or Y443C, but these had no or only low effects on DMI sensitivity. The 
mutations Y133F and M141T had more impact on DMI sensitivity, but DMIS were differently 
affected. Strongest effects were identified for myclobutanil, difenoconazole was less effected 
and mefentrifluconazole very low. Additionaly, the data showed that DMI sensitivity is not only 
influenced by target site mutations and that other resistance mechanisms might also impact 
the response to DMIs. The relevance of these target site mutations and sensitivity changes 
on the field efficacy of DMIs needs further investigation. Therefore, further studies in the 
greenhouse and on trial sites are currently running. 
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