IMPRS

on Cognitive Neurolmaging
INTERNATIONAL MAX PLANCK RESEARCH SCHOOL

SFB 1052

Obesity Mechanisms

Delving into Dining

* Global rise in obesity is linked to a shift
towards pleasure-based eating habits,
leading to increased consumption of high-
energy foods.

 While weight loss interventions address
unhealthy eating patterns and sedentary
lifestyles, their long-term success varies
among individuals.

 Recent studies emphasize the gut-brain
axis's role in unhealthy eating patterns, as
well as altered changes observed in various
weight loss interventions.

 However, these changes particularly
considering the involvement of gut-brain
axis remains less explored.
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Project Overview

Aims:

By analysing pre-existing datasets, this project aims
to:

1) Identify gut microbiota profiles associated to
improved eating behaviour outcomes.

2) Examine how these microbiota profiles link to
neural correlates of food decision-making.

3) Assess sex specific differences in weight loss
outcomes pre and post interventions.

Study Design
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1. Sample processing 2. Bioinformatics Pipeline
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Data Integration Considerations

« Use tools like ComBat to correct scanner differences and harmonize neuroimaging .

data.
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e Alpha/beta diversity, DESeq2 for differential
abundance.

e Dimensionality reduction (PcOA)

e Functional profiling and network analyses

reward processing.
e nucleus accumbens, insula,, orbitofrontal cortex,
dorsolateral prefrontal cortex (dIPFC).

« Address compositionality, sequencing depth, and batch effects in microbiome

analysis with DESeq2, rarefaction, and normalization.

Apply dimensionality reduction techniques like PCA to fMRI and
microbiome data.

« Apply FDR correction methods to prevent false positives in brain
region and microbiota analyses.

Analysis Plan

B Perform quality control, filtering, taxonomic
assignment, and quantify bacterial taxa in the gut
microbiome.

Specific microbial taxas that differ between
sexes and correlate with eating behavior scales

B |inear mixed models to assess microbiota's
influence on neuronal activity, with sex as an
Interaction term.

B Confounders like age, diet, activity, medications,
and hormones will be controlled as covariates, with
sensitivity and subgroup analyses for robust findings.

Projected Outcomes

Understanding how different interventions alter
eating behaviors and gut microbiota in
obese/overweight individuals.

Identify specific microbiota profiles linked to
improved eating behavior across interventions.

Explore how microbiota profiles identified in the
study impact neural areas associated with eating
behavior across weight loss interventions.
Detailed of
differences.

understanding sex-specific
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