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Project summary

Conditions and mechanisms of microbial cell adhesion and biofilm formation on solid surfaces.

Prof. Zdena Palkova, PhD

Project description:

Biofilms are complex, highly organized three-dimensional (3D) structures formed by various microbes (bacteria,
yeasts and others). Due to their enormous resistance to external influences, they represent a very dangerous
contamination of surfaces in biomedicine (e.g. on catheters, implants, prostheses, etc.) as well as in industry (e.g.
in water reservoirs and other pipelines), where they can cause serious diseases or block the functionality of the
respective devices. Biofilm life-cycle involves cell adhesion to a solid surface, followed by the formation of a
complex 3D biofilm structure. The long-term research of our team focuses on the investigation of the molecular
and cellular mechanisms involved in the development and differentiation of spatially organized yeast structures
(biofilms and colonies). The PhD studies will be part of our new research direction focusing on the identification of
conditions and factors (including regulators) important for microbial cell adhesion and biofilm formation on
differently modified solid surfaces (metals, plastics). Although the focus is on mechanisms in pathogenic and
non-pathogenic yeasts, part of the planned research will also include selected bacteria. The range of methods
includes the construction of fluorescently labeled strains, microscopy, spectroscopy and proteomic approaches.

Requirements:

Searching for highly motivated candidates with M.Sc. or equivalent in molecular and cell biology or molecular
microbiology. The candidate must be able to communicate in English, and willing to collaborate with other lab
members and our collaborators.

What we offer:

- A position in an established research team with international collaborations working within the state-of-the-art
BIOCEV institute with its exceptional core resources and equipment. The position is opened under STARS program
of FoS CUNI (https://stars-natur.cz/phd-positions/biology).

- Involvement in large collaborative OPJAK project co-funded from EU.

- A competitive part time salary in addition to a regular Ph.D. fellowship.
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Suggested reading(s):

Nguyen et al (2020) Glucose, Cyc8p and Tuplp regulate biofilm formation and dispersal in wild Saccharomyces
cerevisiae. npj Biofilms Microbiomes 6: 7. doi: 10.1038/s41522-020-0118-1

Nguyen et al (2018) Cyc8p and Tuplp transcription regulators antagonistically regulate Flo11p expression and
complexity of yeast colony biofilms. PLoS Genet 14: €1007495. doi: 10.1371/journal.pgen.1007495

Palkova Z, Vachova, L (2021) Spatially structured yeast communities: Understanding structure formation and
regulation with omics tools, Comput Struct Biotechnol J 19:5613-5621
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