U C L A Genome-Wide Identification of Fusobacterium nucleatum
Factors Associated with Oral Squamous Cell Carcinoma
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Abstract Results

Fusobacterium nucleatum (Fn) is an oral commensal bacterium known
to promote both oral and extraoral diseases such as periodontitis,
colorectal cancer and oral squamous cell carcinoma (OSCC). Despite
being the most prevalent and aggressive oral malignancy, the bacterial
factors in Fn which promote OSCC are still largely known. To identify
and characterize OSCC-promoting Fn virulence factors, a sequence-
defined Fn-TnS transposon library is applied. A genome-wide high-
throughput screening approach was adopted by infecting a GFP-
expressing OSCC cell line with this library. By monitoring GFP intensity,
we identifled mutants with promoted or attenuated spheroid growth.
Secondary and tertiary screenings examining spheroid formation,
growth, and 2D&3D cell migration excluded false-positive mutants. Two
candidates that consistently showed cancer promotion or attenuation
were selected for generating marker-less deletion mutants for future
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Fig. 5: Infection of wound healing assay with individual Fn mutants. Cells infected at
MOI 50 one day post-seeding in ibidi silicone inserts. (A) Infection with individual mutants
resulted in promoted, normal, or attenuated migration compared to parental control one
week post infection. Scale: 100 um. (B) Quantification of wound healing.
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Fig. 2: High-throughput screening with plate 14 of the Fn Tn5 Library. Infection of A ose ,‘

confirmation. This large-scale screening identified Fn virulence factors  |spheroids with individual Fn mutants induces differing spheroid growth phenotypes 72 hours T R Transwell Migration
contributing to our understanding of Fn-promoted OSCC, ultimately post-infection. Spheroid phenotype can be categorized into six groups based on GFP A -
aiming to illuminate potential OSCC therapeutic targets. intensity and spheroid size. Scale: 500 pm. ‘
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* F. nucleatum (Fn) is a key colonizer in oral
biofilm development and an opportunistic
pathogen when traversing to distal sites like
the placenta and colon, where it is associated =&
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Fig. 6: Infection of OSCC cells using 8 ym pore semi-permeable membrane. 1x10°
OSCC cells infected at MOI 50. (A) Infection with individual mutants resulted in promoted,
R R SRR TN HCIUR RS normal, or attenuated transwell migration compared to parental control one week post

& i infection. Scale: 100 um. (B) Quantification of transwell migration.

Gastrointestinal tract

« Research supports the role of Fn as an  ®wereee o
oncobacterium by promoting tumor BB Aovere pregrancy outcomes

proliteration in OSCC. [2] Y e Condition
* Ton-That lab has previously developed a o Fig. 3: Infection of OSCC spheroids with individual Fn mutants 24 hours post seeding. 1x10°
genetic toolbox for Fn research. Using TnS - gy V) OSCC cells infected at MOI 50 one day post-seeding. (A) Infection with individual mutants resulted
i DNA- oo S in promoted, normal, or attenuated growth compared to parental control one week post infection. (B)
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sequencing to map the insertion sites of the Fig. 1: Oral and extraoral diseases Quantification of spheroid growth 1 week post infection. Scale: 1 cm. QBE&
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