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CS4.1.15

RESISTANCE TO COMPLEX III INHIBITORS IN THE WHEAT  
PATHOGEN ZYMOSEPTORIA TRITICI

Gabriel Scalliet1, Dirk Balmer1, Melanie Appertet1, Urvashi Thacker2, 
Dominique Edel1, Yvonne Grether-Buehler1, Stefano Rendine1

1Syngenta Crop Protection AG, Stein, Switzerland, 2Syngenta Jealotts Hill Int. 
Research Centre, Bracknell, United Kingdom

The use of antifungals targeting the respiratory chain is widespread in 
agriculture. One of the main targets is the coenzyme Q: cytochrome c 
– oxidoreductase, the Complex III of the respiratory chain. Complex III 
inhibitors bind to the mitochondrially-encoded Cytochrome b subunit 
of complex III, either at the Quinone outside (Qo, quinol oxidation) site, 
or at the Quinone inside (Qi, quinone reduction) site. Novel chemical 
Qo and Qi inhibitors were discovered which do not display cross-resis-
tance to the widespread G143A and F129L (Qo site) Strobilurin-fungi-
cides resistance mutations. The prediction of Cytochrome b resistance 
mutations ahead of their development in the field is crucial to design 
next generation Complex III inhibitors not affected by current and fu-
ture Qo and Qi target-site resistance. We will present our approach to 
the generation of single and double mutants of Zymoseptoria tritici 
cytochrome b, their preliminary fitness assessments, cross resistance 
profiles and their rationalization through molecular modelling.
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CS4.2.1

THE HUM COMPLEX IS A MYOSIN-5 ADAPTOR TO SECRETORY 
VESICLES.

Miguel A. Peñalva1, Ana M. Alonso1, Vivian de los Ríos1, Ignacio Bravo-Plaza1, 
Álvaro de La Gándara1, Antonio Galindo2, Ernesto Arias-Palomo1, Mario Pinar1

1Centro de Investigaciones Biológicas Margarita Salas, CSIC, Madrid, Spain, 
2LMB Laboratory of Molecular Biology, Cambridge, UK

The biogenesis of secretory vesicles and their transport to the vesicle 
supply center (VSC) have been intensively studied in Aspergillus nidu-
lans. The oligomeric complex TRAPPII, which acts as GEF for RAB11 
—formerly denoted RabE (Pinar and Peñalva, 2021)— is recruited to 
trans-Golgi network (TGN) cisternae at late stages of their maturation. 
TRAPPII recruits RAB11, and when a sufficient amount of the GTPase 
accumulates on any given TGN cisterna, its identity shifts from ‘Golgi’ 
to ‘post-Golgi’, engages molecular motors and tears off into secretory 
vesicles that are swiftly transported to the VSC. F-actin dependent my-
osin-5 focuses secretory vesicles at the VSC. Myosin-5 contains a mo-
tor domain, a coiled-coil domain mediating dimerization, and a C-termi-
nal globular head domain mediating cargo recognition. Using shotgun 
proteomics combined with bottom-up reconstitution approaches, we 
have characterized the HUM complex, consisting of UDS1 (upregulat-
ed during septation), HMSV (hook of myosin to secretory vesicles) and 
the dimeric globular head domain of myosin-5 (Pinar et al., 2022). By 
interaction of RAB11 with both the GTD and UDS1, the HUM complex 
acts as adaptor of RAB11 secretory vesicles to the motor. The phe-
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notype of HUM ablation resembles that of a partial deficiency of my-
osin-5, and SVs do not concentrate in the SPK although they arrive to 
the apical dome by MT-dependent transport. As expected from the de-
ficient SV focusing resulting from disabling HUM, uds1Δ and hmsVΔ 
affect hyphal morphogenesis.  

Pinar, M., A. Alonso, V. de los Ríos, I. Bravo-Plaza, Á. de la Gándara, A. 
Galindo, E. Arias-Palomo, and M.Á. Peñalva. 2022. The type V myo-
sin-containing complex HUM is a RAB11 effector powering movement 
of secretory vesicles. iScience. 25.
Pinar, M., and M.A. Peñalva. 2021. The fungal RABOME: RAB GTPases 
acting in the endocytic and exocytic pathways of Aspergillus nidulans 
(with excursions to other filamentous fungi). Mol Microbiol. 116:53-70.

CS4.2.2

STRUCTURAL AND MOLECULAR INVESTIGATION OF 
SECONDARY METABOLITE COMPARTMENTALIZATION IN 
FUNGAL VESICLES

Fabio Gherlone1, Vito Valiante1, Katarina Jojić1

1Leibniz Institue for Natural Product Research and Infection Biology (HKI), Jena, 
Germany

Fungal secondary metabolites (SMs), are a rich source of active com-
pounds. The discovery of the chemical repertoire and biosynthesis of 
fungal SMs has increased over the past years, such as their chemical 
variability, the regulation and the organization of biosynthetic gene 
clusters (BGCs), as well as the comprehension of the producing organ-
isms. Genome mining prediction and pathway biochemical elucidation 
are crucial in moving forward compound discovery. However, to have a 
full picture of biosynthetic pathways, the knowledge on enzymes and 
their activity needs to be coupled with the understanding of their spa-
tial and temporal organization within the cell.
Many subcellular compartments of SM-associated proteins have been 
already described, and they include peroxisomes, the cytosol, and 
ER-derived endosomes such as vesicles, vacuoles, and even more spe-
cialized organelles, such as melanosomes. The fungal vesicular trans-
port system is essential in the formation of those compartments and 
the sorting of biosynthetic enzymes. We therefore started by identify-
ing putative vesicle sorting signal peptides (SPs) of known compart-
mentalized BGCs. Batch alignment of gene orthologues in fumonisin 
(Fusarium verticillioides) and sphingofungin (Aspergillus fumigatus) 
clusters indicated that N-terminal regions are conserved. We created 
a mutant library of the first 66 amino acids of the putative SP of the 
sphingofungin biosynthetic enzyme SphH (a P450 monooxygenase). 
Each sequence was tagged to a GFP and fluorescent protein localiza-
tion was analyzed using a confocal microscope, first in Saccharomy-
ces cerevisiae and then in Aspergillus fumigatus. 21 amino acids were 
found to be sufficient for successful localization in perinuclear ER and 
ER-derived vesicles. Since very little is known about the mechanism 
of SP recognition, cleavage, and targeting in filamentous fungi, these 
mutant phenotypes gave us the first insights into the SP putative sec-
ondary structure and membrane topology.
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