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Background

Research Questions

Results

Conclusion & Future Directions

ü Immunotherapy is the “fourth pillar” of cancer 
treatment (Nobel Prize in 2018 by Drs. Allison and 
Honjo).

ü The gut microbiome has been shown to impact 
immunotherapy outcomes in cancer. 1

ü In human-to-mouse experiments involving fecal 
transplantation (FMT), the effect of the gut 
microbiome on immunotherapy outcomes was 
observed to be transferable.1

ü Cancer patients who receive antibiotics prior to 
initiation of immunotherapy may have worse 
outcomes, which is hypothesized to be due to the 
negative impact of antibiotics on the gut 
microbiome.2

ü Microbiota have also been identified in solid tumors 
of the pancreas and breast—organs that 
communicate with the outside world.3,4

ü In a murine model of pancreatic cancer, the intra-
tumoral microbiome was shown to promote 
inhibitory immune pathways, and antibiotics 
reversed this effect.4

Figure 2 (A-B). Stacked bar plots at the family (A) and genus (B) level showing the 
relative abundance of each family and genus per patient STS sample, respectively.

Ø We report exciting preliminary data demonstrating, for the first time to our knowledge, 
the existence of an intra-tumoral microbiome in STS. 

Ø Validation is ongoing, including a prospective collection and assessment of tumor 
tissue alongside key clinical correlates (Figure 4).

Table 3. Relative abundances of the seven most abundant genera of bacteria in each 
patient STS sample, expressed as percentages of the total 16S reads per sample.
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1) Is there a soft tissue sarcoma (STS) microbiome?
2) If so, is it clinically relevant?

Ø Impact on immune phenotype (stimulatory vs. 
inhibitory)?

Ø Correlation with the gut microbiome?
Ø Response to cancer therapy?
Ø Prognosis?

A.

B.

Table 2. Relative abundances of the six most abundant families of bacteria in each 
patient STS sample, expressed as percentages of the total 16S reads per sample.

Figure 1. Overview of banked patient 
sarcoma tissue at the UC Davis 
Comprehensive Cancer Center 
Biorepository, classified by sarcoma 
sub-type (n = 186).

Table 1. Characteristics of chosen STS post-
RT specimens for 16S rRNA microbiome 
analysis (n = 8). UPS = undifferentiated 
pleomorphic sarcoma. Mean age = 69.5 
years, 50% male.

Ø If our hypotheses are 
correct, it would be an 
exciting opportunity for 
innovation in the treatment 
of this cancer that poses a 
formidable challenge in 
disseminated disease. 

Figure 3. Study schematic for prospective tissue 
collection and microbiome analysis. RT = radiotherapy.

Methods
Ø 16S rRNA sequencing was employed to identify 

microbiome-specific genetic signatures in eight 
treated (post-radiotherapy) archived STS 
specimens (Table 1), obtained from the UC Davis 
Comprehensive Cancer Center Biorepository.

Ø Abundance and diversity of microbial organisms 
were examined against a background of reagent-
only negative controls.
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