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The gut microbiome is an ecology
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Classical view vs.
ecological perspective
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1.

Classical pharmacokinetics

Starts from one
organism: human

https://www.pharmaceuticalpress.com/resources/article/what-is-pharmacokinetics/

1. Absorption

2. Distribution

3. Metabolism

4. Excretion
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The microbiome: an ecology
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What does this mean for treatments? @
Example: narrow-spectrum antibiotics

From a classical
perspective:

M Narrow-spectrum ®,
antibacterial
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What does this mean for treatments? Microbiome
Example: narrow-spectrum antibiotics Center
The ecological reality:
a Untreated state b Antibiotic-treated state
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1.

What does this mean for treatments?
Example: narrow-spectrum antibiotics?

Fishbein, S. R. S. et al.Nat Rev Microbiol.21,.772-788.(2023)

Single species
« Innate resistance ‘
» Spatial or growth-related
resistance ),
» Acquired resistance from - (S
previous antibiotic exposure St (Cj) AN
(SNPs or genes) =

Mq_m-qp_eciu powhdon

« Taxonomic and resistome
compaosition

= Nutrient availability and
complexity

» Metabolic networks of
cross-feeding or competition

» Horizontal gene transfer
of resistome elements

Host gut microbiome

« Demographic information
and immune status
« Drug metabolism and
bicavailabilty in the
gastrointestinal tract
System » Host consumption

complexity (diet, medication, etc.)
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What does this mean for treatments?
Example: narrow-spectrum antibiotics
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1.
2.

Antibiotics cause®2:
 Decrease in alpha diversity

. Decrease in Firmicutes, Bacteroidetes and

Actinobacteria

 Less metabolic activity (conversion of bile

acids, SCFAs)

. Increase in resistance and its transmission

e More simﬁle carbohydrates and amino acids
opens niches for opportunistic pathogens

NB: narrow-spectrum (and reserve) antibiotic
vancomycin has much more negative effects than
broad-spectrum amoxicillin®.
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Antibiotic-resistant ‘gene transfer’
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The gut (microbiome)

is at the root of our
health
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The gut is at the center of many, if not all, diseases ({2 Micrebiome

Inflammatory

bowel disease
Crohn's disease

“We could consider
microbiome therapy for
patients with Gl problems”

Heart disease

Hypertension

Atherosclerosis Ulcerative colitis

Cancer
Lung cancer
Colorectal cancer

Liver disease

Pancreatic cancer Cirrhosis

e The gut is often seen as
just another organ that
needs treatment when
problems

e Reality: the gut
microbiome is involved
in (almost) all diseases?

epatitis

; H
s

Respiratory

disease
Asthma

Bronchitis

Diabetes
Type1

disorders
Parkinson's disease

Type2

Alzheimer’s disease
Depression

Gestational
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The large role of the microbiota makes sense... @ AL

The intestines are
the largest area of
contact with the
outside world:
approximately 32 m2.’

The microbial
density in the gut is
very high: we harbor
approximately 104
bacterial cells in our
gut.’

* Thisis 1.3x more

bacterial cells than
human cells?,

Helander, H. F. et al. Scandinavian Journal of Gastroenterology 49, 681-689 (2014)
Sender, R. et al. PLoS Biol 14, (2016)

Tierney, B. T. et al. Cell Host & Microbe 26, 283-295.e8 (2019)

Nurk, S. et al.Science.376,.44-53.(2022)

IS TAMNEBUL

Center

Number of human genes*:

STATISTICS T2T-CHM13
Summary
Assembled bases (Gbp) 3.05
Gene annotation
Number of genes
Protein coding 19,969

Number of bacterial genes3:

549610
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We are holobionts: human and microbial cells together T
determine homeostasis? Center

Neutral microbes Neuromodulation
Beneficial microbes Harmful microbes Immunomodulation Humoral regulation
Products Osmotic pressure
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The commensal microbiota form the adaptive genome!  (32) Ficroblome

Human Human growth
microbial and ageing
development stages
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Homeostasis
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Every aspect of our physiology starts in the gut?

Hacin
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Taxonomic hierarchy

Domain
Kingdom 12 different phyla
PHYLUM Firmicutes (Bacillola) (~60%)
Class Bacteriodetes (Baclerovidols) (~10%)
COvder Actinobactena(~10%]
Famidy Proteobaciens
Gonus. Fusobacteria
Spocies Verrucomicrobia

1. Khalil, M. et al.Microorganisms.12,.2333.(2024)
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Enhancement of the digestive efficlency and modulation of
energetic homeostasis, lipid metabolism, T insulin sensitivity

Strengthening of gastrointestinal epithellum and gut barrier
permeabliity, control of mucosal Inflammation

Competitive barrier against pathogen colonization/ Invasion

Homeostasis of immune system

Central nervous system modulation

Vitamin synthesis, production of short chain fatty acids and
healthy metabolome

Detoxification of xenoblotic

Antioxidant production

Endocrine system modulation

Biotransformation of primary to secondary bile acids
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Case study: the microbiome as an ecosysteﬁ@ -

Jes Schalkwijk
Praxis for Integrative Medicine

Microbiome

"To know that you do not know — that is the highest.
Not to know, yet think you know — that is a disease.
Only when you recognize this disease as a disease can you be
free from it.

The wise are not sick,
because they recognize the sickness as sickness.
Therefore they are not sick."

— Lao Tzu



General symptom history @ Microbiome

Center

* Under treatment since March 2024

* Three times each morning: loose, yellow, mushy stool

e Bloated stomach and abdomen, foul-smelling flatulence

* Probiotics made the stool slightly firmer

* Additionally: extreme fatigue, nausea (seem to be linked)

e Lots of cramps in the body, pain symptoms spread throughout the body

* Burning sensation in the mouth, diagnosis Lichen Planus via dentist

The contents of this document are property of Microbiome Center and are classified as confidential. Neither the document, nor parts thereof may
be published, reproduced, copied, made public, or distributed without explicit written permission of Microbiome Center. This content shall not be 18
considered medical advice and is provided for information purpose only. The content is exclusively intended for health care professionals.



Microbioom analyse

Gevaldeerd door O Herboet Schmdt \Msingstntus Endbecichi
Matwnay 'L T Gevaigeent up 10.04 2024 Utnlogstatus op 1004 2024
Tost Uttstag Eanheld Normbereli Vorlg ondeczoek
Feossdiagnostiok
| Mikroblomanatyse Midl PLUS (Microbloom Canter)
' Malecdair-gonetische micrabioomanalyse 3.0
| Kanmerken van de feces
Keur brun -
Conshrtunte triig .
pH-waarde 63 s2-65 AN ] - - .
| Dhvorstan )
Diversitait 55 >3 BB | ——— i
De dversitot asn dacierién in de darm kan van mens ot mons sterk
vanoren. Frequent getrusk van . toenomendo Grad
vooding of roken zin hierop van imiood.
| Entacctype ]
Bacirouns -
Hal meseliko Wt in drie 9 worden. Do )
vormen, afhankel{k van het ermerotypa, stabiole, maar cuidelih
mmm ¢ & ;dnu' 1 E""MW 1
wordt en VP oon stene
Provoleta solorvsatie &':"mwam door een R fiora
| Dystices-ndax ]
De dyrbioss index f die abwih binnen hot 0
[Spdrpamicr b ibetmp bt pic s Bacasro A, -
Grabactinn on -00ttan @ o8 #iekiik van hun ceevactio
Index
| Rato ]

0,27 0,00

Actnobactena ! Fretecbactaria Prevoteda )
Normberek: > 1.0 Normbermk: > 0.1

POt TEN -

Mcrobsirne Cander Bususiiroos 101 NL-2728 58 Zoattmest

Tonive mopen M Al geacmtiaed WA, |t (ecTednest
The contents of this document are property of Mics@biqme Center and are classified as confi
published, reproduced, copied, made public, or distributed without explicit written permi
considered medical advice and is provided for information purpose only. The content it

Teat Utsleg  Eenheid Nomibscok Vorig onderzouk
| Indeing van bacterii near fylum ]
Actinobacteria 2z % 15-7 0] -
Bacteroutetes 258 % 2.4 TR | .
Firmicuaes S4E % CEE 3
Fusobacieria 0.0 % 0010 S
Protecbaciena 8 " vo-35 W

Vemucomicrobin o8 % 1550 [ o
Crunge ae % = L
 Mataboloom (stofwisssingsactieve bectariegroepen) ]
Socundaire galzuean 301 L) i 1

TMA [ TMAO 180 % ii}] |

Indoxytsultaat 500 * | |

Fencien 1584 * ]

Amimoniak » 23 ]

Histaming 500 % I |

Equol 60 % [ i

Beta.glucuranicasen 2131 “ | =

Indeiing van bactersia rear fyfum met de belangriiate bacteriegesiachien en -sooren

Adtinobacteria

Bfidcbacterium 1.7 X 10M0  KVEYg lecin »0x 1000 ] 2

| Bacicokietes

Bacterodes 1.7 21041 KVEY fecus »50x100 [N ] lt
Provolels A5 X 10%  KVEYg fecm »1ox10v0 R .
Fimicuten =

Totasl Miemgetal 35x 101 KVEY lecus >24x100 D 1 T
Faecatbacterium prauenizi 0.7 X 10MO KVEY Sacey »1oa0t D ]

Eubsctarium rectale 182 10MO0  KVEY tecos »70x 1070 R -
Eutactecum halll 33 %1070 KVEY fecos s>15x10v0 I -
Rosoburia spp. 1.8 % 00M0 KVEQ decos >30x10M0 o
Ruminococous spp. B7x10M0 KVEY e >50x 100 Y
Coprocecaus sop 31 % 10M0 KVEY Secon >s0x10t0

Butyriviorio spp. 6.5 100 KVEY e >15x 1000 I 1 gl
| Clostida ]
Totaadl emgetal 23 X M0 KVEYG Secor “4Dx %9 1 =, i
Clostridin Cluster | S53x 1048 KVEN lecus <20 %0 ] - am o
 Fuscbacteria ]
Fusobacserium 15X 1047 KVEY tecor <10% 907 1 =
[ Vamucomicrobla P ]
Akkprmansia mucinphila 65X 100 KVEYG Secon >80 %09 * 1 ‘ s
Protecbacters

Pehogene of polenise! peltogens bectesile |

Haemophits spp 28 X109 KVEY econ <60x %08 B
Acinetobacter spp < 10x 108 KVEQ lecos <1.0x W'

FOrinan THM Hones

Tatore snavne 31

A) e aEtanT) WA S61 paaisi rabbes]

Merotiome Conter Burusisioos 01 NL-2726 5B Zostermeer

Seie Zvon §



Proteus sp <1,0% 10°5 KVEY feces <1096 1 -
Kinbisnln sop. <1,0x 105 KVEY feces « 00T 1 5 =
il o s G E) Microbiome
Serratia spp < 10X 10%5 KVEY feces <1007 1
Hatna spp <1.0x 1005 KVEY feces <1006 1 center
Marganets spp <1,0x 1045 KVEY feces <10x 00 1
Civobscton spp 1,9 X 10 KVED feces =503 W
Paaudomonas spp. <1.0x 1075 KWy feces “50x W7 1
Providencia spp. < 1,0 % 10% KVE feces <508 0T 1 ]
Suifastreducerende backen (SR8) A2 X109 KVEY feces <2509 1 -
Desulfovibrio piger <10X 1045 KVEY teces <10 %8 1 =
Desdfomeonas figrs <1,0x 10%5 KVEY feces <10298%0 1 =
optita wadsworthil < 1,0 x 107 KVED feces <20x %49 1 -
Immumoganiciiel / mucine vorming
Immunogeen werkands bacterdn
Escherchia col 22 x 10%  KVEY foces 10% - %7 ] =
Erterocoocus spp 1,63 x 10%  KVEY feces 1w - D 1 .
Lactobaciius spp. 6.9 x 1008 KVEY foces 104 - 3047 : 1 .
| Mucine vorming / sijmviesharrian Test Uitslag Eenheid Normbereik Vorig onderzagk:.
I SIS T — Cyclospora cayetanensis negatief negatief | 1 | o
Foecalbactorium prausnitzy 8.7 x 10MO KVEY teces »1ox10°1t D ] A)MOLEK
Arcraca | Vertering |
mienn caia N Vetgehalte 5,61 9/100g <35 | 1 . =
Metarcbrevibactor spp 30 x 10 KVEY feces <5808 1 ) - ] l WH;E
o it e g s Stikstofgehalte 0,53 g/100g 8 | i
D v an I da Suikergehalte 2,39 g/100g <25 | 1 | e
We vingen u her rebining foe S houdes. AjPHOT
Watergehalte 77,27 g/100g 75-85 D ] - | WM:
[ Mypotivon: cpers g [ Extra parameter(s)
Candda abicans (CA) <10 10M KVEY feces <102 9043 1 ]
Candida krusel (CK) <1,0% 1088 KVER feces <104509 1 m Calprotectine <17,90 mg/l <50 | 1 | e
Candida glsbeata (CG) <1,0% 10" KVE(Q feces <10x309 1 = Alfa-1-antitripsine <1,8 mg/di <275 | 1 | ——
RN BRSNS skt " — Secretoir Immunoglobuline A 311,0 pg/ml 510 - 2040 - i | oE
Candaa parapsiosis (CF) <10 x 103 NV feces <10% 904 1 = AELISA
Candea Iropicals (CTp) <105 10%3 KVEY foces <1800 1 = ] Zonuline 64,89 ng/ml <55 | | . yi
Candda lushaniae (CL) <1,0x 1003 KVEN feces <100 1 . Hiskiminednfoces 467.9 ng/ml <959 | Yace
Parnsioton NELSA
Blasiocystis hominis positief ngutie! m Pancreas elastase in feces 243,24 ualg >200 D . ‘j
j o pa. o '\.J‘- Galzuren in feces 18,70 ol <70 | 1 re
| Pathogene darmprotozoa NA| PHOTG
Ginvrdia lambse regatiel el | .
Ertamonta hatoyica regalied regotiat 1 = :
Cryplospoddium sop ragatie =9 e contents of tHls' @@ ment are property of Microbiome Center and are classified as confidential. Neither the document, nor parts thereof may be
published, reproduced, copied, made public, or distributed without explicit written permission of Microbiome Center. This content shall not be 20

e ]

considered medical adviecesandis provided for information purpose only. The content is exclusively intended for health care professionals.

Morobions Center Bunceistions 101 NL.2726 8 Zeotetmont

Semo 3von 5



Microbiome

Treatment starten April 2024 Sl

« MyOwnBlend initiated without a preceding eradication protocol.

BB058 S. Boulardii 2
N Bifidobacterium lactis

BB061 HNO19 3

BB0O56 L. rhamnosus GG 2

BBO11 Butyrate generator 1

Bacillus clausii UBB
BB0Z20 1
C-07

BB027 L. rhamnosus SP1 1

Akkermansia mucinip

BB054
hila, pasteurized

BBOO4 DJ repair 4
* In addition, the following supplements were used

* Chryssil, curcumine, ADP(biotisch)

* Pro-Praebioma (Tisso)
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Results @ I(\:Ilei:l;cealrziome

» Stool consistency improved: became firmer
* Foul-smelling flatulence disappeared
e Overall condition improved

Upon stopping supplementation: symptoms returned

The contents of this document are property of Microbiome Center and are classified as confidential. Neither the document, nor parts thereof may be
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Follow-up @ Microbiome

Center

Restarted MyOwnBlend

e HePy treatment via general practitioner:
e Initially anthroposophic: no effect
* Then triple therapy

e Symptoms returned after that

« MyOwnBlend repeated again

 December 2024: oral symptoms completely resolved

* Fatigue and nausea both disappeared or significantly improved, with good stool consistency
Additional observations

* Previously frequent cracks in fingers and feet: now greatly reduced

P.S.

* A follow-up stool analysis is planned for monitoring purposes

The contents of this document are property of Microbiome Center and are classified as confidential. Neither the document, nor parts thereof may be
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Characteristics of
ecologies
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. Christian, N. et al. Front. Microbiol. 6, (2015)

Characteristics of the microbiome as an ecology’ tf;) el
SUCCESSION COMMUNTY ASSENBLY METACOMMUNTIES

Early Successional Colonizers  Late Successional Colonizers
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Characteristics of the microbiome as an ecology?

(A) Niche monopolization (B) Cross-feeding interactions (C) Evolutionary community rescue

:' ;:l Evolution tl

' " ;;sin;nt stlu'alnt2
' —

.l : '.— Non-resistant strain |

tz !O
: ,‘( g ‘\.\'
| Evolution
Environmental

stressor
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Characteristics of the microbiome as an ecology? Lt

Center
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What can we do with ecological principles? @ Microbiome
1. ‘Gut enricher’ Building block 43¢ Center

m Score: 1 (no

effect) Low diversity

Unique building block: Store-2-5
® Score (n=113)

* For use at low diversity:

* Low diversity and richness of the
microbiome is associated with many
diseases'?.

m Score: 6 of 7

m Score: 8-10 73% good or excellent

e Consists of large number of strains (~40)
in low dosage(~10° cfu/g).

e Supports strain selection based on
individual ecology and host factors in

Low diversity+ gut
m Score: 1 (no
patients with low diversity(<4).

affodk) enricher
® Score: 2-5 (n=36)
= score: 60f 7 83% good or excellent

® Score: 8-10

1. Tuddenham, S. et al. Curr Opin Infect Dis 28, 464—470 (2015)
2. Alvarez, J. et al. Gastroenterol Hepatol 44, 519-535(2021)  The contents of this document are property of Microbiome Center and are classified as confidential. Neither the document, nor parts thereof may be
published, reproduced, copied, made public, or distributed without explicit written permission of Microbiome Center. This content shall not be 28
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What can we do with ecological principles?? @ Microbiome
2. Understanding the purpose of treatments Center

B Overshy )
* In a healthy ecosystem, there is
'resilience’: resistance to change. T
 Goal of microbiome treatment: to move
the 'ball' to a stable and desired

equilibrium point.

e Personalization helps to 'steer’ the
direction of change as accurately as
possible for the individual patient.

The contents of this document are property of Microbiome Center and are classified as confidential. Neither the document, nor parts thereof may be
1. Shaw, L.P., etal,2019. ISME J 13, 1845-1856. published, reproduced, copied, made public, or distributed without explicit written permission of Microbiome Center. This content shall not be 29
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What can we do with ecological principles?1.2 Microbiome
2. Understanding the purpose of treatment Center

Lifestyle prescription
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Continuous ‘press’ perturbation : :: ' atitude)
(for example, a change in diet) 1 ) >
Time i Time

T
Period of perturbation

. + B H H . .
Lifestyle + elimination Lifestyle + personalized

microbiome treatment

1. Fassarella, M., et al., 2020. Gut gutjnl-2020-321747.

2. Sommer, F., et al, 2017. Nature Reviews Microbiology 15, 630-638. The contents of this document are property of Microbiome Center and are classified as confidential. Neither the document, nor parts thereof may be
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What can we do with ecological principles? Microblome
3. Revising the logic behind phased treatment ? Center

But....

In an ecology, everything
happens at the sametime

The contents of this document are property of Microbiome Center and are classified as confidential. Neither the document, nor parts thereof may be
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What can we do with ecological

3. Revising the logic behind phased treatment
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What can we do with ecological principles? @ Microbiome
4. In microbiome treatment, everything happens at the same time Center

S. Boulardii
CNCM-I-1079
A

E. faecium +
B. subtilis

L. acidophilus
La02

Butyrate
generator

2’fucosyllactose Barrier

Respiratory
infections

Allergies

Yeast : Pathogens Inflammation Barrier Butyrate
function production




What can we do with ecological principles? Microbiome
4. In microbiome treatment, everything happens at the same time Center

Example probiotic: Saccharomyces cerevisiae var boulardii CNCM-1-1079

S, bowdarol Controt Fisk ratio Risk ratio Risk of bias Colonic mscosa
Study or subgroup  Events Total Events Total Weaight M-M, Random, 95% Ci M-H, Random, 85% CI ABCDE iL-10 IL-10
100 ¢ 1.1.1 Eracicabon In chidnan 15 4 20 -
Hurduc 2008 45 48 34 42 10N 1.16 [0.98, 1 36) —— ®2282
Zhao 2014 102 120 91 120 17.1% 1.12 [0.99, 1.27] e 17007
Subtotal (95% Cf) 168 162 27.2% 1.13[1.04, 1.25] - 15 4
80 1 Totat avents 147 125 10 4
Hoterogeneity: ™ = 0.00; 3% = 0.10, & = 1 (P = 0.75); £ = 0% z 10
|, Test for overall efect: Z= 2438 (P=001) § 1
60 7 1.1,2 Eracicason in aduts 5 -
Cindonuk 2007 44 62 37 62 40N  1.19[052 154) g R YT L 5 4
i Cremonini 2002 17 20 16 20 33% 106080, 1.47] e 068
401 Gaa 2012 34 45 28 45 34% 1.21 [0.82, 1.61) -+— 220929 ol 0 -
Kyriakos 2013 30 41 20 39 21% 1.43[1.00, 2.04) i 22077
Lea 2011 73 107 B0 116 8.6% 099 (0.63, 1.18] —_— 29999 Pretreatment Post-treatment Pretreatment Post-treatment
201 Song 2010 264 330 237 331 56.1% 192 [1.02, 1.22) - 2007 P =0.000 P=0222
Zojaji 2013 70 &80 65 80 151% 1.08 (0.9¢, 1.23) o Jipes 77087
Subtosal (5% CY &85 693 728%  1.11[1.04.1.18] * INE- TNE
8 Total evets 5x 483 s 25 - i 8 4 e
14th day symptom 14th day First month First month Haterogeneity: ™ = 0.00; 1 = 4.51, & = 6 (P = 0.61); = 0%
microscopy symptoms microscopy Tast tor overall eflect: Z=3.24 (P=0001) 20 4
Total (95% CI) 853 855 100.0% 111 [1.08, 1.17] . 3.
T ]
B S.boulardii M Metronidazole [Jwithout treatmentJ toragahy: < 0,00 300 A5, & = 8 (P = 0.78): £ = 0% X A y T
Test lor oversl effec: 2= 4.06 (P < 0.0001) 05 07 1 15 2 ® .0
. o o . i i . ‘est for subgroup differences: 3%« 0.18, of » 1 (P~ 0.67), £ » 0% Favors comrol  Favers S, bowarol > 11
Fig. 1 Cure rate for clinical findings and parasitological examinations  Rek of bias lagans e s 05
- (A) Random saquence eraton (selection bras) 2
between study groups on the 14th day and first month 18 ASoonion carceakaeod piorsobhan bias)
(C) Blinding (performance bias and datecsan bias) 0.0 - 0 T -
(D) Incampiete cutcoms data (attrtion bias) Pretreatment Post-treatment Pretreatment Post-treatment
(E) Selectve raporting (reposting blas) P=0.000 P=0.368
- Active drug Placebo

Figure 1 | Primary outcome: Effect of Seccharomyces boulardii (58) on Helicobacter pylor eradication rates.

Inhibits parasites(Entameba Inhibits Helicobacter pylor* Anti-inflammatory and
histolytica, Blastocystis hominis, intestinal barrier function-
Giardia lamblia)-3 enhancing effects>®

Dinleyici, E. C. et al. Am. J. Trop. Med. Hyg. 80, 953-955 (2009) 6.  Garcia Vilela, E. et al.Scandinavian Journal of Gastroenterology.43,.842—

Dinleyici, E. C. et al. Parasitol. Res. 108, 541-545 (2011) 848.(2008)

Besirbellioglu, B. A. et al. Scandinavian Journal of Infectious Diseases 38, 479—
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4. In microbiome treatment, everything happens at the same time g Rl | H  peo022
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Example prebiotic: 2'fucosyllactose E Ne T |

0 2000 4000 6000

B Staphyiococcus spp. I

Staphylococcus aureus
Bifidobacterium breve B
14 14
9 g - ‘ Eimorococcis 50p. = g ves f —|  p=0.0065
s 12 S 12r Bifidobacterium longum group 10 E
- . . N
®1.0 € 1.0} Bifidobacterium spp. gg 4
5 5 Akk ja muciniphil ; W
S 08 S o8l ermansia muciniphila | 04 )
[T P 02 No 4'
2 8. S £ N Le.wc'tobacdlus group e
€ P Clostridium cluster XIVa 02
5 01 S 01 < y S s L A L 1
2 b S Faecalibacterium prausnitzii 1 04 0 2000 6000
0.0 0.0 Streptococcus group 32 2'FL (mg/L)
MC FL CK MC FL CK : :
Total bacteria 10 _ . _ , .
. dyiniie ; Bacteroides-P tell Fig. 2 Breast milk consumed by C-section-born infants who did not
Flgure 1. Escherichia coli O157 cleroiges-Frevoielia group show TgE-associated allergic disease and IgE-associated eczema con-
. . . X Bifidobacterium bifidum tained higher levels of 2'-fucosyllactose a proxy for FUT2-dependent
colonization and pathological section of oligosaccharides. 2'-Fucosyllactose (2'FL) levels in early breast milk
. a s &g d (2.6 + 1.1 days postpartum) that was consumed by C-section-bom
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B lonizati . lon: ciated eczema (b) at 2 years or not. Box and whisker plots are shown
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. : 1 1 .. .
Inhibits pathogens2 Stimulates "healthy’ commensals such Beneficial effect on allergies55
as Akkermansia and A. soehngenii**
Wang, Y. et al. Nutrients 12, (2020) 5. Sprenger, N. et al. Eur J Nutr 56, 1293-1301 (2017)
Facinelli, B. et al. The Journal of Maternal-Fetal & Neonatal Medicine 6. Castillo-Courtade, L. et al. Allergy 70, 1091-1102 (2015)
32, 2950-2952 (2019) , - . N !
Aakko, J. et al. Beneficial Microbes 8, 563-567 (2017) The contents of this document are property of Microbiome Center and are classified as confidential. Neither the document, nor parts thereof may be
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Our biology is
‘complex’
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Reductionism doesn’t work in complex systems  (f2) Microbiome

* Many life science studies have a pitfall:

* Reductionism: study separate factors to
understand the whole.

» Borrowed from physics. There, it works heigm
because the superposition principle

iac
applles : B dexcom IAUC meal 1 (mmol/L)

Drag

80 Paaorts =040 »
I . . p < 0.0001 .
 Superposition does not apply if a system is 60 1
either: | %{w A E
* non-linear S 4] 2
* Regulated g . o 3
. g :
* Interactive = ] 4 &
* In physiology all three apply! 0 =
40 20 0 20 40 60 80
iAUC meal 1 (mg/dL) 2
Source:

) The contents of this document are property of Microbiome Center and are classified as confidential. Neither the document, nor parts thereof may be
L (Peng,u'n Books, 1991) published, reproduced, copied, made public, or distributed without explicit written permission of Microbiome Center. This content shall not be 37
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In a complex system context is key! @ Microbiome

Center

But if | prescribe everything at once, | don't know what effect has what effect....

...True, but in a complex biological system you can't know that anyway.

25 - (Protein eaten = 5) 25 — (Protein eaten = 9) 25+  (Protein eaten = 13)
20 .. 20 pu 20
& 15 s 15 (/“5° - o 15
: s |/ o |
S 10 S 10- 50 S 10-
= = \) \ =
Q) Q)
5 - - 5 - 3 5 -
/ ’ M A
0 I 0+ | | | % | 0+ | | | | |
0 5 15 20 25 0 5 1M 15 20 25 0 5 10 15 20 25
Fructose eaten Fructose eaten Fructose eaten
bWl A eralNat Metab.3, 810-628,(2021) The contents of this document are property c!fr;\]A%cHi!)Enre]C‘etngrlaendra% Dagigedgseccé;geﬂilm)ther the document, nor parts thereof may be
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How to work with a complex/chaotic system? @ Microbiome
= Cynefin framework Center

Complex Complicated

the relationship between cause and
effect requires analysis or some other
form of investigation and/or the
application of expert knowledge

sense — analyze - respond
good practice

the relationship between cause
and effect can only be perceived

In retrospect
sense - respond
emergent practice

novel practice

no relationship between cause
and effect at systems level

sense -respond
Chaotic Simple

The contents of this document are property of Microbiome Center and are classified as confidential. Neither the doct§ment, nor parts thereof may be published, reproduced, copied, made public, or distributed without explicit written
permission of Microbiome Center. This content shall not be considered medical advice and is provideY for information purpose only. The content is exclusively intended for health care professionals.

Cynefin framework by Dan Snowden

best practice

the relationship between cause
and effect is obvious to all

sense — categorize - respond

39



Start with acting: using the best conceivable @ Microbiome
intervention NS’ Center

B. coagulans Abdominal
Pain

L. rhamnosus
GG Metabolic

dysfunction
B. subtilis + E.

faecium

Inflammation
L. Plantarum

DR7

S. boulardii
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Why start with gut treatment?

Chronic
complaints

More medication use

Frustration, Stress

Poorer self-care

Gl complaints

Dysfunctional
microbiome

Microbiome

treatment . . .
Better bioavailability

Restore microbiome
functions

Microbiome
Center

More effective
total treatment

Better motivatio

Quicker effect

Dysfunctional
microbiome
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Example 1: more effective treatment of urinary tract @ Microblome

infections b
Meta-analyses of RCTs of antibiotic treatment of UTIs™
- more effective with probiotics
a Probiotics Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Cohen 2020 87 133 30 64 203% 1.40 [1.05, 1.86) -
Happel 2020 6 18 7 11 95% 0.52 (0.24, 1.16] ——t
Laue 2017 17 17 1M1 17 186% 1.52(1.07, 2.17) -
Russo 2019 20 24 9 24 140% 2.22[1.29, 3.84] o
Sgibnev 2019 39 44 18 42 184% 2.07 [1.44, 2.98] -
Zhang 2021 30 52 28 47 192% 0.97 [0.70, 1.35] >
Total (95% Cl) 288 205 100.0% 1.38 [1.01, 1.89] &
Total events 199 103
ity: iz ‘Chi* = = — ‘R= t t + {
?e(er'oger\elt;.l T;u ‘ (23102 (()2;1 5 -18.83. df =5 (P =0.003); F=72% 0.01 01 1 10 100
est for overall effect: £ = 2.03 (P = 0.04) Favors placebo Favors probiotics

1. Nelwan, E. J. et al.BMC Infectious Diseases.24,.505.(2024)
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Example 2: more effective treatment of chronic Microbiome
bacterial prostatitis™: £. co//iMC231 %37 Center

v : AllalyS‘S | v
Analysed (n=52) Analysed (n=51)
+ Excluded from analysis (n=0) + Excluded from analysis (n=0)

Group A: Levoxacin® 500 mg once daily for 4 weeks.

Group B: Levoxacin® 500 mg once daily for 4 weeks + EcN® 320mg, twice daily for 4 weeks and then once daily for 8 weeks.

Recurrence Rate

3 months

6 months

0,00% 5,00% 10,00% 15,00% 20,00% 2500%  30,00% 35,00%

mGROUPA mGROUPB

1. Manfredi, C. et al.World J Urol.39,.4373-4379.(2021)
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Example 3: detoxification: the microbiome helps’-
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. Microbi
Take home messages Treatment is about () Elkzsbiums
shifting the balance

point. . \ ... phased construction
\\ contradicts biological

reality

In an ecology,
everything happens
at the same time

... Is the use of niche
selection useful in
case of low diversity

..there is cross-feeding,
niche competition,
evolutionary adaptation,
exchange, etc.

... pre- and
probiotics have a
multitude of effects

...there are rarely

direct cause-and- | | | M deoncos /
effect relationships: You don t strike me as being complicated

- treatments start in
complex/chaotic
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