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Figure  6.  Prevotellaceae assists anti-PD-L1 immunotherapy. A: Observation of tumor formation in colon tissues of mice at the end of 
treatment. B: Analysis of Prevotellaceae abundance. C: Flow cytometry analysis of immune cell infiltration in tumor tissues. D-E: Detection of 
IFN-�, IL-2, and PD-L1 expression in tumor tissues by WB and qPCR. * indicates P< .05.
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PD-1, PD-L1, and members of the CD28 superfamily of 
T cell regulatory factors have been identified as potential 
targets for immunotherapy in CRC.20 Recently, research 
has shown that the microbiome can influence the effec-
tiveness of cancer immunotherapy. For example, Gao 
and colleagues21 found that high levels of Fusobacterium 
nucleatum were associated with improved treatment 
responses to PD-1 blockade in CRC patients. F. nuclea-
tum enhanced the anti-tumor effects of PD-L1 blockade 
in mouse models of CRC, leading to extended survival.

The gut microbiota, including families like Rikenellaceae 
and Ruminococcaceae, along with their metabolic 
byproducts such as short-chain fatty acids (SCFAs), play 
pivotal roles in maintaining intestinal barrier integrity and 
homeostasis.22 For instance, the Rikenellaceae family, 
belonging to the Bacteroidales order, has been associ-
ated with resistance to immune-related colitis induced by 
CTLA-4 inhibitors,23 and a reduction in taxa that produce 
butyrate has been linked to increased systemic inflam-
mation and atherosclerosis.24 Conversely, the expan-
sion of certain bacteria, particularly Shigella species, has 
been positively correlated with gastrointestinal toxicity 
induced by ICIs.25

In this study, through bioinformatics analysis, we 
observed that, in comparison to the low immune cell 
infiltration group, the high immune cell infiltration group 
exhibited reduced tumor purity. Notably, the 3 subtypes 
displayed significant disparities in Stromal Score, Immune 
Score, ESTIMATE Score, and Tumor Purity. Cluster 2 and 
cluster 3 CRC patients exhibited a marked difference 
in microbial community evenness. Notably, members 
of the Prevotellaceae family were significantly enriched 
in cluster 3 CRC patients’ gut microbiota. In conclu-
sion, a higher abundance of Prevotellaceae in CRC is 
associated with increased immune infiltration. A previ-
ous study suggested that enrichment of Prevotellaceae, 
Ruminococcaceae, and Lachnospiraceae is associated 
with a favorable response to PD-1/PD-L1 therapy.26 Our 
in vivo experiments confirmed that a high abundance 
of Prevotellaceae enhanced the efficacy of anti-PD-L1 
tumor therapy. Therefore, therapeutic agents that mod-
ulate the gut microbiota, such as probiotics, have the 
potential to be one of the most effective approaches to 
combat CRC.

The findings of our study demonstrated for the first time 
that Prevotellaceae abundance influenced the efficacy 
of CRC anti-PD-L1 immunotherapy, confirming that a 
high abundance of Prevotellaceae enhanced the efficacy 

of anti-PD-L1 tumor therapy. Nevertheless, it should be 
emphasized that our investigation was conducted using 
murine models, and the extent to which Prevotellaceae 
abundance influences the efficacy of PD-1/PD-L1 inhibi-
tors in human cancer remains a topic that requires further 
exploration. Further validation of these results in human 
subjects is needed in the future. Viewed in toto, our results 
indicated that alterations in the gut microbiota impacted 
tumor immunotherapy. Therefore, the modulation of the 
gut microbiome, such as increasing Prevotellaceae abun-
dance, could serve as a novel approach for CRC treatment.
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