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Abstract and Objectives
Colorectal cancer (CRC) is strongly influenced by the tumor microenvironment, including its resident microbiota. Among tumor-associated bacteria, Fusobacterium is repeatedly associated with disease progression, immune suppression and reduced response to therapy. Its surface is rich in glycoconjugates, including lipopolysaccharides (LPS/LOS) and capsular polysaccharides (CPS), which directly contact epithelial and immune cells and can therefore control adhesion, innate immune sensing and the formation of bacteria-rich tumor microniches. Recent work has shown that the O-antigen of CRC-associated F. nucleatum subsp. animalis contains a defined epitope recognized by the inhibitory receptor Siglec-7 [5,6]. In parallel, the lipid A and core regions of LPS activate the TLR4/MD-2 pathway, which can promote inflammatory and myeloid-dominated responses. However, it is not known whether these activities are shared by all fusobacterial strains or are determined by clade- and species-specific surface glycan structures. This gap is particularly relevant because CRC are enriched in selected lineages, including F. nucleatum subsp. animalis clade 2, and can also contain other tumor-associated species such as F. sphaericum [3,7]. These CRC-associated fusobacterial lineages potentially display a distinct surface glycocode that determines receptor recognition and contributes to epithelial dysfunction and immune polarization. The overall objective of this PhD project is to connect surface glycans from CRC-associated Fusobacterium strains with host-receptor binding and tumor-relevant biological effects. 
Specific objectives
1. Define the surface glycome of representative CRC-associated Fusobacterium strains and identify clade- or species-specific structural motifs. A focused panel of approximately 4-6 strains will be selected, including F. nucleatum subsp. animalis clade 1 and clade 2 isolates and at least one additional CRC-associated species, such as F. sphaericum. Strains are available through established collaborations [Ref. 3]
2. Establish receptor-binding rules for selected, representative surface glycans from Fusobacterium CRC associated strains
3. Determine functional consequences of these interactions in epithelial and immune-cell models and test whether they can be reversed by receptor blockade.
Feasibility, expected outcomes and doctoral training
The PhD student is expected to contribute to deliver: (i) a comparative map of major fusobacterial surface glycans; (ii) molecular rules governing selected glycan-receptor interactions; and (iii) mechanistic evidence linking these interactions to epithelial and immune phenotypes. These results may identify strain-resolved biomarkers and new targets for interfering with microbiota-driven CRC progression.
The PhD candidate will receive interdisciplinary training in bacterial glycochemistry, structural biology, quantitative biophysics, cell-based functional assays, molecular modelling, data integration. The project will therefore provide a coherent training pathway from molecular structure to biological function.
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