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Background
The oral microbiome can modulate tumour behaviour in oral squamous cell carcinoma (OSCC).1 Fusobacterium polymorphum (Fp) is frequently enriched in OSCC, but its direct effects on cancer cells are not fully understood.2 
This study investigated the impact of Fp on OECM-1 OSCC cell proliferation and migration and evaluated two modulatory approaches: ampicillin and bacteriophage FNU13.

Objectives
1. To evaluate effect of Fp at different MOIs on proliferation of OECM-1 cells.
2. To select an optimal MOI for downstream assays.
3. To assess whether ampicillin or FNU1 modifies Fp-induced proliferation and migration

Experimental Overview
Flowchart illustrating the experimental workflow. OECM-1 oral cancer cells were cultured and infected with Fusobacterium polymorphum. Cell proliferation was measured using the SRB assay and cell migration using the scratch assay. An optimal MOI of 30 was selected for downstream experiments. Experimental groups included Control, Fp, Fp + Ampicillin and Fp + FNU1.
Alternative text: Flowchart showing the study workflow from cell culture and bacterial infection through SRB proliferation and scratch migration assays. Ampicillin and bacteriophage FNU1 were evaluated as treatments against Fp-induced effects.

Materials and Methods
Cell culture
OECM-1 cells were cultured in RPMI-1640 medium supplemented with 10% fetal bovine serum at 37°C in 5% CO₂.
Bacterial infection
Fusobacterium polymorphum (ATCC 10953) was cultured anaerobically to mid-log phase and standardised by OD600. Cells were infected at MOIs of 10, 30, 50 and 100. MOI 30 was selected for downstream experiments.
SRB assay
Cells (1 × 10⁴) were seeded, incubated with treatments, fixed using 10% TCA, stained with 0.1% SRB, solubilised with Tris buffer and absorbance measured at 540 nm.
Scratch assay
Cells (1 × 10⁵) were grown to 90–100% confluence. Following infection with Fp (MOI 30), a scratch was created using a 10 µL pipette tip. Cells were maintained in low-serum medium and imaged at 0, 24, 48 and 72 hours using an Olympus CKX53 microscope. 
Alternative text: Scientific illustrations showing OECM-1 cell culture, bacterial infection, SRB assay procedure, and scratch wound-healing assay used to measure proliferation and migration.

Results
Figure 1
Effect of Fp (MOI 10, 30, 50, 100) on OECM-1 cell proliferation measured by SRB assay (72h). Data are presented as mean ± SD (n = 8). One-way ANOVA with Tukey's multiple comparisons test; ****p < 0.0001
Alternative text: Bar graph showing that Fusobacterium polymorphum increased OECM-1 cell proliferation in an MOI-dependent manner. MOI 30 produced a consistent increase and was selected for subsequent experiments.
Figure 2
SRB assay showing the effect  Fp, Amp, and FNU1 on OECM-1 cell proliferation after 24 h. Fp (MOI 30) increased cell proliferation, whereas Amp and FNU1 significantly reduced this effect. Data represent biological replicates (n = 8). One-way ANOVA with Tukey's multiple comparisons test (*p < 0.05; ****p < 0.0001).
Alternative text: Bar graph showing that Fp increased OECM-1 cell proliferation compared with the control. Ampicillin and FNU1 significantly reduced Fp-induced proliferation, with FNU1 producing the greatest reduction.
Figure 3
Representative scratch assay images of OECM-1 cells at 0, 24, 48 and 72 h following treatment. White scale bars = 500 µm. (Fp used at MOI 30)
Alternative text: Representative microscope images showing wound closure over time for control, Fp, ampicillin, and FNU1 treatment groups. Fp-treated cells show faster wound closure, while FNU1 reduces migration.
Figure 4
Preliminary scratch assay data demonstrating the effects of Fp (MOI 30), ampicillin and FNU1 on OECM-1 cell migration.
Alternative text: Bar graph showing wound closure percentages for each treatment group over time. Fp increased cell migration, whereas ampicillin and FNU1 reduced migration, with FNU1 showing the greatest inhibitory effect.

Key Findings
· Fp increased OECM-1 proliferation in an MOI-dependent manner.
· Both FNU1 & ampicillin reduced Fp-induced OECM-1 proliferation & migration. FNU1 showed greatest inhibitory effect.

Conclusions
Fp promotes the proliferation and migration of OECM-1 oral squamous cell carcinoma cells in vitro. While both ampicillin and bacteriophage FNU1 reduced these effects, FNU1 demonstrated promising therapeutic potential as a targeted approach to counter microbiome-driven cancer progression.

Future Work
· Investigate Fp induced OECM-1 proliferation and migration following treatments with chemotherapeutics (5-FU and cisplatin) ± FNU1.
· Investigate underlying molecular mechanisms of Fp induced effects. 
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