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Description of the Project (max 3,000 characters including spaces) 

Background/gap of knowledge 

Colorectal cancer (CRC) ranks among the most prevalent malignancies globally, with 1.9 million 
new cases diagnosed annually and 900,000 deaths.   
CRC typically develops through the adenoma-carcinoma sequence, with submucosal invasive 
cancer (SMIC) marking the critical transition to invasive disease with metastatic potential. 
Advanced endoscopic techniques such as endoscopic mucosal resection (EMR) and 
endoscopic submucosal dissection (ESD) enable minimally invasive removal of Large Non-
Pedunculated Colorectal Polyps (LNPCPs) with superficial invasion, avoiding surgery. However, 
optimal management hinges on accurate pre-resection SMIC risk assessment. Current practice 
relies on morphological and endoscopic features achieving only 70-90% pre-resection 
diagnostic accuracy. Particularly challenging are lesions with "covert cancers" that lack obvious 
endoscopic malignancy features yet harbor deep submucosal invasion (>1000μm).   
Recent evidence demonstrated the gut microbiota's role in CRC pathogenesis. It influences 
carcinogenesis through genotoxic toxin production, chronic inflammation induction, and 
immune response modulation. Studies confirm distinct microbial signatures across CRC stages, 
with enrichment of pro-inflammatory species in tumor tissues and correlation with tumor 
aggressiveness and worse prognosis. Despite these advances, we lack an understanding of how 
gut microbiota specifically influences submucosal invasion and which molecular mechanisms 
drive this process. 
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Rationale and hypothesis 

LNPCPs harboring covert cancer likely exhibit unique molecular and microbial profiles distinct 
from overt cancers. Identifying these signatures will reveal pathophysiological mechanisms 
driving submucosal invasion and enhance pre-resection SMIC prediction beyond current 
endoscopic assessment limitations. 

 

Objectives and specific aims 

1. Investigate the association between molecular characteristics (transcriptomic and meta-
transcriptomic) of LNPCPs without features of overt cancer and histological findings, including 
SMIC, with subsequent validation of identified molecular markers through 
immunohistochemical analysis of biopsy samples. 

2. Characterize mucosal and faecal microbiota across LNPCPs with/without SMIC, and explore 
the potential for an integrated predictive model combining endoscopic, transcriptomic, and 
microbiota data for pre-resection SMIC risk assessment. 

3. Evaluate potential in vitro therapeutic interventions based on microbiota modulation. 

 

Expected outcomes 

• Identify molecular signatures distinguishing LNPCPs with covert/overt cancer; 

• Characterize microbiota associated with SMIC; 

• Develop insights into microbiota-host interactions driving the invasion process; 

• Discover potential therapeutic targets for preventing progression to invasive disease. 

Skills that the student should acquire (max. 600 characters including spaces): 

• Proficiency in LNPCPs optical assessment; 

• Competency in advanced endoscopic resection (EMR, ESD); 

• Familiarity with multi-omics data analysis techniques; 

• Ability to integrate host and microbiota data; 

• Skills in developing and validating predictive models for risk stratification; 

• Proficiency in statistical analysis, scientific writing and communication skills; 

• Interdisciplinary collaboration between gastroenterology, pathology, and biology. 
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