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SUMMARY

Weight loss diets have been tested for decades aiming at finding effective treatments to combat the
continuing rise in obesity prevalence. However, studies consistently show that there is large variation
in weight loss success among participants following such interventions. Several individual
characteristics such as host genes and gut microbiota may help increase our understanding of why
some subjects respond to a given weight loss diet and others do not. A compositional pattern of the
microbiota, enterotypes, has during the last decade been associated with both dietary intake and
metabolic health. Recently, enterotypes were also linked to weight loss success, as individuals with
the Prevotella enterotype was shown to lose weight on a New Nordic diet, rich in fiber, while the

group with a Bacteroides enterotype remained weight stable on the same diet.

Accordingly, the overall objective of this PhD thesis was to explore the potential of microbial
enterotypes as biomarkers to individualize dietary treatment in obesity. More specifically, two
independent studies examine whether enterotypes can predict weight loss among overweight
individuals following consumption of high fiber diets compared to a control diet. The three objectives

and consequent papers are described below:

1. To review the existing literature on enterotype stratification in dietary and medical interventions

2. To investigate weight loss success between enterotypes following whole grain consumption, and
to explore if starch digestion in the upper gastrointestinal tract influences these potential
enterotype-weight loss associations

3. To examine weight loss success between enterotypes following whole grain fiber (arabinoxylan-

oligosaccharide) consumption and correlate relevant bacterial species with host metabolism

In Paper 1, we concluded that high-fiber diets seems to promote weight loss among Prevotella
enterotype subjects, but not among Bacteroides enterotype subjects. In contrast, increasing
bifidobacteria abundance in the gut for the Bacteroides enterotype appears to improve metabolic

parameters, suggesting that this approach should be tested as an alternative weight loss strategy.

In Paper 2, we found that overweight adults with high Prevotella abundances lost more weight than
individuals with low abundances of Prevotella, when consuming whole grains ad libitum. Moreover,
the digestive capacity for starch degradation (amylase gene, AMY 1) was found to mediate the weight

loss predictability of Prevotella, as it was only among the participants with a low AMY'1 copy number



that Prevotella was linked to weight loss, and thus, not among the participants with a high AMY'1

copy number.

In Paper 3, a Bacteroides species was found to be a better predictor of body weight regulation than
the proxy of enterotypes, Prevotella-to-Bacteroides ratio, following consumption of whole grain
fibers (arabinoxylan-oligosaccharides). Also, this data revealed a potentially new subtype of the
Bacteroides enterotype with increased abundance of B. cellulosilyticus, which is linked to weight
gain, increased cholesterol synthesis, and is inversely correlated with specific arabinoxylan-degrading

clades of Prevotella (copri).

In summary, the work presented in this PhD supports a link between microbial enterotypes and body
weight, when a diet rich in whole grain fibers is consumed. However, the results also underline that
future studies should explore enterotypes beyond genus level and include relevant host genes (i.e.
AMY1) in combination with microbial metabolites (i.e. SCFA) in comprehensive multi omics
analyses to fully entangle the interactions between enterotype-related species, dietary fiber, and host

metabolism.



SUMMARY IN DANISH

I artier er vaegttabsdizter blevet undersogt med det formal at finde effektive behandlinger til at
bekampe den fortsatte stigning i fedme. Studierne viser imidlertid relativt konsekvent at der er stor
variation 1 vagttabssucces blandt deltagerne efter sddanne interventioner. Flere individuelle
karakteristika sdsom genetik og tarmbakterier kan mdske hjelpe med at ege vores forstéelse af
hvorfor nogle personer responderer pa en given vagttabsdiet, mens andre ikke gor. Et menster i
tarmbakteriesammensatning, “enterotyper”, er i lobet af det sidste drti blevet forbundet med bade
kostindtag og metabolisk sundhed. For nyligt blev enterotyper ogsa linket til vaegttabssucces, da man
viste at individer med Prevotella enterotype tabte sig effektivt pa en Ny Nordisk kost, rig pa kostfibre,

mens individer med en Bacteroides enterotype forblev vaegtstabile.

I forleengelse heraf, var det overordnede méal med denne PhD-afhandling at undersege potentialet for
enterotyper som biomarkerer til at individualisere diztbehandling mod fedme. Mere specifikt i to
uafh@ngige undersogelser, at vurdere om enterotyper kunne forudsige vegttab blandt overvegtige
individer efter indtag af fuldkornskostfibre sammenlignet med en kontrol diet. De tre formal og

resulterende artikler er beskrevet nedenfor:
1. At gennemgd den eksisterende litteratur om enterotype stratificering i kost og medicinske studier

2. At underspge vaegttabssucces mellem enterotyper efter fuldkornsindtag. Derudover at undersoge
om fordgjelse af stivelse i den gvre del af mave-tarmkanalen pavirker potentielle enterotype-vaegttabs

associationer

3. At undersoge vegttabssucces mellem enterotyper efter indtag af specifikke fuldkornsfibre

(arabinoxylan-oligosakkarider) og korrelere relevante bakteriearter med vertsmetabolisme

I artikel 1 konkluderede vi, at fiberrige dizter ser ud til at fremme vegttab blandt forsegspersoner
med Prevotella enterotypen, men ikke blandt Bacteroides-enterotype forsegspersoner. I modsatning
hertil tyder studier pé at en stigning i forekomst af bifidobakterier kan forbedre metaboliske parametre
for Bacteroides-enterotypen, hvilket antyder at denne tilgang kunne underseges som en alternativ

vagttabsstrategi.

I artikel 2 fandt vi at overvagtige voksne med hej forekomst af Prevotella tabte sig mere end
overvagtige voksne med lav forekomst af Prevotella, nér de spiste fuldkornsrig kost ad libitum.
Desuden viste data at fordejelseskapaciteten for stivelsesnedbrydning (spyt amylase gen, AMY1)
medierede Prevotella’s evne til at forudsige veegttab, da det kun var blandt deltagerne med lavt antal
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AMY1 kopier at Prevotella var linket til vaegttab, og dermed ikke blandt deltagerne med et heojt
AMY kopi nummer.

I artikel 3 fandt vi at en Bacteroides art var en bedre “biomarker” for kropsvegtregulering end
enterotyper efter indtag af fuldkornsfibre (arabinoxylan-oligosakkarider). Disse data afslerede ogsa
en potentielt ny undergruppe af Bacteroides enterotypen med oget forekomst af B. cellulosilyticus,
som var korreleret med vegtagning, oget kolesterolsyntese, og var omvendt korreleret med specifikke

arabinoxylan-nedbrydende grupper af Prevotella (copri).

Sammenfattende understotter arbejdet i denne PhD afhandling en sammenhang mellem enterotyper
og vagtendring, nar personer med overvegt spiser en diat rig pa fuldkornfibre. Resultaterne
understreger imidlertid ogsa, at fremtidige undersegelser ber studere enterotyper pa et dybt
taksonomisk niveau og omfatte relevante vertsgener (AMY1) i kombination med mikrobielle
metabolitter (fx kortkedede fedtsyrer) i omfattende multi-omics analyser for fuldt ud at forsta

interaktionerne mellem enterotype-relaterede arter, kostfibre og vaertsmetabolisme.
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