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Dietary Fibre

Risk of chronic 

diseases

Figure created in BioRender.com.



Adapted from Jones, J.M. Nutr J., 2014, 13(34). 

Ancestral Diet:

>100 g/day

Recommended 
Intake: 

25 g/day (females)

38 g/day (males)

Current 
Intake: 

12-20 g/day

Photos courtesy of Andrew Greenhill, 

Federation University

Non-Industrialized Diet: 

60-100 g/dayFibre 
Gap 



Industrialization depletes the gut microbiome

Schnorr S.L. et al. Nat Commun. 2014, 5:3654.; Martínez I. et al. Cell Rep 2015, 11(4):527-538.; Clemente, J.C. et al. Sci Adv 2015, 1(3):e1500183.; Smits S.A. et al. Science 2017, 357(6353):802-806. 

Vangay P. et al. Cell 2018, 175(4):962-972.; Sonnenburg E.D. & Sonnenburg J.L. Nat Rev Microbiol. 2019, 17(6):383-390. Figure created in BioRender.com.

Low fibre diet

Risk of 

chronic 

diseases



Proposed solution: microbiome restoration using 

fibre-based nutritional strategies

Figure created in BioRender.com.
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Do functional fibres similarly 

reduce risk of chronic diseases?

Armet, AM et al. Adv Nutr. 2020;11:420-438.

Isolated and 

synthetic fibres

do not consistently 

improve 

risk markers of 

chronic disease 

compared to 

intrinsic fibres! 
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Walsh SK, Armet AM, et al. Annu Rev Food Sci Technol, 2026 (17), Online ahead of print. 

Intrinsic and functional fibres distinctly affect 

health due to differences in their characteristics



Adapted from Omary L, Canfora EE, Puhlmann ML, et al. Cell Rep Med. 2025;6:102237.

3D cell wall 

structure 

reduces 

accessibility

Highly 

accessible



Figure created in BioRender.com.



Gill, S.K., et al. Nat Rev Gastroenterol Hepatol, 2021:18;101-116.

Non-fermentable Fermentable

Non-viscous

Fecal bulking/softer stools

e.g., cellulose

Nutrient bioavailability

Fecal bulking(?)

e.g., inulin

Viscous

Fecal bulking/softer stools

Cholesterol-lowering

Reduced glycemia

e.g., psyllium

Cholesterol-lowering

Reduced glycemia

e.g., beta-glucan
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Gut microbiome 

inter-individual 

variability

Figure created in BioRender.com.

Responder

Non-Responder

Health benefits 

may depend on 

individual 

microbiome 

capacity 

to ferment 

dietary fibres



Microbiome restoration using fibre-based 

nutritional strategies ï what is the ideal solution?

Risk of 

chronic 

diseases?

High fibre diet

Fibre supplements

Fibre-enriched foods

?

?
Figure created in BioRender.com.



NiMe Diet

Non-industrialized 
Microbiome Restore Diet
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Sonnenburg & Sonnenburg, Cell Metabol 2014;20:779ï786.

Nutritional support:

Non-industrialized-

type diet 

Health-promoting

Lost microbial taxa

Can microbial diversity, specific taxa, and/or microbial 

functions be restored? Would this improve human health 

in industrialized societies?

Is microbiome restoration possible?



Lost microbe: 

Limosilactobacillus reuteri

Nutritional support: 

Non-industrialized-type diet 

(NiMe  Diet,

AKA restore diet)

Microbiome 

Restoration Strategy 

in Humans

Li F, Armet AM, et al. Cell 2025;188(5):1226-1247.E18.
Open-Access!



Photo credit: Anissa Armet

Martínez et al., Cell Reports 2015; 11, 527ï538

Á Bacterial species likely negatively impacted 

by industrialization

Á May beneficially modulate immune system 

and inflammation

Á Participants were randomized to consume 

one of three treatments:

Å L. reuteri originating from rural Papua 

New Guinea (PB-W1)

Å L. reuteri type strain (DSM20016T)

Å Maltodextrin (placebo)

Lamas, B. et al. Nat Med (2016) 22:6;598-605.

Rothhammer, V. et al. Nat Med (2016) 22:6;586-597.

Lost microbe: Limosilactobacillus reuteri 

R
e
la

ti
v
e
 A

b
u

n
d

a
n

c
e
 (

%
)

Rural Papua 

New Guineans

Americans

Abundance of L. reuteri 

in the gut microbiome



Á Based on dietary pattern of 

rural Papua New Guineans

ÅChose foods that were:

ÅReadily available in Canada

ÅRich in raffinose and stachyose, 

growth substrates of L. reuteri

Martínez et al. Cell Reports (2015) 11;527-538.

Nutritional Support: Non-Industrialized-Type Diet



ÁMinimally-processed, mainly plant-based
ÅRich in vegetables, legumes, whole grains

ÅVery high in fibre

Å1 serving animal protein/day

ÅNo dairy or wheat

ÁMacronutrient distribution: 
60% carbohydrate 
15% protein
25% fat

Non-Industrialized-Type Diet (órestore dietô)

Li F, Armet AM, et al. Cell 2025;188(5):1226-1247.E18.



ÅAll meals and snacks prepared in metabolic kitchen.

ÅHighly precise and standardized

ÅDiet provided to participants for three weeks, based on their 
calculated caloric (energy) requirements. 

Controlled Feeding Trial



Study Design

BMI: 20-30 kg/m2

Li F, Armet AM, et al. Cell 2025;188(5):1226-1247.E18.



Abundance of L. reuteri (quantitative culture)

L. reuteri persistence enhanced by the restore diet

Restore diet Usual diet

L. reuteri had no effect on 

microbiome or host

but gut microbiome diversity reduced

Li F, Armet AM, et al. Cell 2025;188(5):1226-1247.E18.



üIncreased abundance of 

potentially health-promoting taxa 

(e.g. Bifidobacterium, 

Faecalibacterium, Lachnospira)

üDecreased abundance of 

potentially pro-inflammatory taxa 

(e.g., Bilophila, Alistipes, 

Streptococcus, Collinsella)
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Shifts in GeneraThe restore diet shifted 

gut microbiome 

composition

Li F, Armet AM, et al. Cell 2025;188(5):1226-1247.E18.



The restore diet enhanced fibre fermentation 

Fecal 

       SCFAsPlant-targeted carbohydrate-

       active enzymes (CAZymes)
Fecal 

       pH

Shifts in CAZymes

Usual     Restore

Plant-Targeted CAZymes

Usual   Restore

Fecal pH

Acetate

Usual     Restore

Total SCFAs

Usual     Restore

GH29: Mucin-targeted CAZyme

Baseline ï Usual Diet

Day 21 ï Usual Diet

Baseline ï Restore Diet

Day 21 ï Restore Diet

Li F, Armet AM, et al. Cell 2025;188(5):1226-1247.E18.



The restore diet 

improved several 

risk markers of 

chronic diseases

BMI

-1.4%

Usual     Restore

LDL cholesterol

-16.8%

Usual    Restore

Glucose

-6.3%

Usual     Restore

CRP

-14.0%

Usual     Restore

Calprotectin

-21.0%

Usual     Restore

Li F, Armet AM, et al. Cell 2025;188(5):1226-1247.E18.



Baseline and diet-

responsive microbiome 

features predict certain 

clinical responses

LDL cholesterol

-16.8%

Usual    Restore

CRP

-14.0%

Usual     Restore

Similar 

responses 

across 

individuals

Li F, Armet AM, et al. Cell 2025;188(5):1226-1247.E18.



NiMe Diet
Non-industrialized 
Microbiome 
restore diet

ÅNiMe  diet redressed several 

microbiome features altered by 

industrialization, despite reducing 

microbiome diversity.

o Reduced pro-inflammatory microbes

o Reduced mucus degradation potential

o Increased fibre fermentation

ÅRisk markers of chronic diseases 

were significantly improved.

ÅDiet-induced changes to microbiome 

are linked to cardiometabolic benefits.

Li F, Armet AM, et al. Cell 2025;188(5):1226-1247.E18.



Isolated fibre supplements

Alberta FYBER Study
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Acacia gum Resistant starch type 4 Microcrystalline cellulose



Gut microbiome 

inter-individual 

variability
Figure created in BioRender.com.

How do distinct fibre 

structures affect the 

gut microbiome and 

human health?

Are health effects 

linked with individual 

microbiome 

signatures?



The Alberta 
FYBER Study

Figure created in BioRender.com.Armet AM, Li F, et al. medRxiv, 2025 (preprint).



Distinct fermentables fibres induce selective microbiome shifts

Shifts in Microbiome Composition

(Abundance of MAGs)
Shifts in Fermentation Capacity

(Abundance of CAZymes) Shifts in Short-Chain Fatty Acids

Non-fermentable MCC 
had no significant effects 
on microbiome features

AG = Acacia gum

RS4 = Resistant starch type 4

MCC = Microcrystalline cellulose

Within Group Change

Wilcoxon test, FDR-corrected

p<0.01

  p<0.001
*

**
Armet AM, Li F, et al. medRxiv, 2025 (preprint).

Not linked with health outcomes!


