
Figure 1. UPF Intake Not Associated with Broad Microbial Community Measures

Associations between UPF intake and gut microbial composition were evaluated in 

2,288 women in the Micro-N study. (A) Shannon diversity did not differ significantly 

across UPF intake quintiles. (B) Principal coordinate analysis showed substantial 

overlap in microbial community composition across UPF intake groups, although 

PERMANOVA detected a small but statistically significant association.

Identify microbial and metabolomic signatures of UPF intake

o Do individuals with varying levels of UPF intake have different gut 

microbial composition? 

o Which species are associated with UPF intake? 

o Do UPFs exhibit distinct stool metabolomic signatures?
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OBJECTIVE

Ultra-processed foods (UPFs) Colorectal Cancer (CRC)

o 29%   risk for CRC in men

o 18% and 20%     risk for advanced 

adenomas of the colon and rectum

o 45%     risk of early-onset conventional 

adenomas

o 65%     risk for mortality due to CVD 

among CRC survivors

o One of the most prevalent cancers 

(~159,000 new cases and ~1.4 

million survivors in 2026)

o Leading cause of cancer deaths

o Most strongly associated with 

suboptimal dietary intake
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o UPF intake does not strongly alter overall microbiome structure

o UPF intake was linked to modest but targeted microbial shifts, 

including depletion of butyrate-producing taxa 

o UPFs were associated with a broad and coordinated stool 

metabolomic fingerprint across multiple food items

Methods

Microbiome Among Nurses (Micro-N) Study 

1989 1991 1993 2019
Nurses’ Health Study II 
enrolled 116,429 women 

in 1989

2021 2023

Micro-N initiated in 

2019 and recruited 

nurses from NHS II

Updated every 2 years

• Self-reported 

questionnaires

• Medical records

Updated every 4 years

• Validated food 

frequency 

questionnaires (FFQs)

Fecal samples from 20,000 women 

who participated in NHS II

Matched cases and controls

oDiverticulitis (n=121 pairs)

oType 2 Diabetes (n=137 pairs)

oLiver Disease (n=430 pairs)

oColorectal Adenoma (n=885 pairs)

Shotgun metagenomic sequencing

Taxonomic profiles Functional profiles

High-throughput Metabolomic Profiling

liquid chromatography-mass spectrometry 

(LC-MS)
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*** FDR p-value < 0.25

*** FDR p-value < 0.10

*** FDR p-value < 0.01

*** FDR p-value < 0.25

*** FDR p-value < 0.10

*** FDR p-value < 0.01

Intake of UPF Items (servings/day, per 1 SD)
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Figure 2. Gut Microbial and Metabolomic Signatures of UPF Intake

(A) Species-level associations were estimated using MaAsLin3 models. Different 

UPF categories showed distinct microbial association patterns. (B) Associations 

between 73 individual UPF items and 322 stool metabolites were evaluated using 

multivariable linear models. Stool metabolomic profiles showed coordinated 

association patterns that were substantially stronger and more systematic than 

microbiome compositional changes.
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