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Summary

Altered gut microbiota has been linked to obesity and may influence weight loss. DRIFT?2 an ongoing, 1-
year weight loss trial comparing daily caloric restriction (DCR) to intermittent fasting (IMF) in adults

with overweight or obesity. This study is ancillary

to DRIFTZ2 and examines the gut microbiota and

selected obesity-related parameters at baseline and after the first three months of the interventions.

During this time, participants experienced significant improvements in clinical health measures, along
with altered composition and diversity of fecal microbiota. We observed significant associations between
gut microbiota features and clinical measures, including weight and waist circumference, as well as
change In these clinical measures over time. Analysis by intervention group found between-group
differences in the response of Akkermansia to the interventions. Our results provide insight into the impact
of baseline gut microbiota on weight loss responsiveness, as well as the early effects of DCR and IMF on

gut microbiota.
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The gut microbiota may mediate the cardiometabolic benefits of a lifestyle weight loss intervention

* The gut microbiota may play a causal role in obesity - and a key role in weight loss - through effects on
energy balance, nutrient absorption, inflammation, appetite regulation and host signaling®

* The gut microbiota may also play a key mediating role in the clinical improvements associated with

changes in diet and exercise.®

Study Design

This study uses data collected at baseline and
3-months from a one-year comprehensive,
group-based behavioral weight loss
intervention of DCR versus IMF (“DRIFT2”;
RO1 DK111622), which began in May 2018.
Study Population
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obesity, BMI 27-45kg/m?
* Mean BMI: 33.1 (SD: 4.4), age: 40.7 (SD:
9.8) y; 76.3 % female

Study sample: N=111 fecal samples / N=59 peo
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sle (25 DCR; 34 IMF)

Data collection: Demographics; Fecal and blood samples; Height & weight; Waist circumference

Processing of samples: V3V4 region of 16S r

RNA gene sequencing; Denoising and sequences

assigned using Dada2 and Silva 12.8; Rarefied OTU table at 3407 sequences / sample

Statistical Methods

« Examined changes in gut microbiota over time and by intervention group using:

* Mixed effects linear regressions for changes

In alpha diversity

 Longitudinal permutational ANOVA (permanovaFL)’ of weighted and unweighted UniFrac distance
metrics and their change (PLDist) for changes in composition®

« ANCOM for taxonomic changes?

« Examined clinical outcomes: change in weight and waist circumference: MIRKAT!® with weighted and
unweighted UniFrac distance metrics and their change (PLDist)8
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Results
Participants lost weight and waist circumference at 3 months
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Figure 1. From baseline to 3 months of the intervention, participants lost significant weight and waist
circumference as shown in these violin plots.

Alpha diversity increased significantly at 3 months
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Gut microbiota taxonomy shifted significantly at 3 months
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100 Figure 3. Phylum-level gut microbiota taxa
relative abundance at baseline and 3-months for
DCR and IMF.
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Results
Change in gut microbiota taxonomy predicts change in waist circumference
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Figure 4. P-values for tests of association between the gut microbiota composition
baseline gut microbiota composition (top) and change from associated with change in waist
baseline to 3-months (bottom) and change In weight (left) and circumference.

change in waist circumference (right). Significance (p<0.05)
shown with red dotted line.

Discussion

Gut microbiota composition and alpha diversity and show substantial
change over the course of the intervention
No strong evidence of between group differences in metrics of overall
change (a/P diversity), but one specific taxon, Akkermansia, showed
between-group differences.
The gut microbiota at baseline and its change from baseline to 3 months are
significantly predictive of change in waist circumference at 3-months
» Numerous taxa (baseline and change in abundance; not shown here) predictive
of change In weight and waist circumference.
» Potential for clinical applications?
» Can we predict who will be most responsive before trial begins?
» Can we target gut microbiota of people unlikely to be responsive In order to
Improve responsiveness?
* Prebiotics, probiotics, targeted dietary therapy
Current / future work
 Additional outcome measures: BMI, blood pressure; Body composition
(DXA), lipids, inflammation
* Influence of genetics, epigenetics, metabolomics
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