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Conclusions

1. Butyrate s a bacterial
metabolite that is key for our
health

2. It has both local and systemic
effects

3. Levels are very low in PAIS
patients

4. Low levels can be treated with
several approaches
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Effective agains obesity
obesity prevention
energy homeostasis

fat oxidation

lipid reduction

body wesght control
adipocyte size reduction
inflammation reduction
Insulin regulation
visceral fat reduction
improved insulin sensitivity

-
. [ 3 ——
Anti-tumor
« promates tumor cell apoptosis
o reduces tumor-associsted inflammation
« regulates Wnt/f-catenin pathway

Systemic hoalth
« Improves cardiovascular health
« mitigates cheonic kidney disease effects
« erhances neuranal function n the gut

"9
>

Immune modulstion
o reduced inflarmation
* reguiates cytokine production
» enhances Tref cell function
o Stimulates QA secretion

33 Anti-inflammatory effects
- o inhibéts NF-xB actrity
. » reduces macrophage
el hyperresponsiveness
] » suppresses pro-inflammatory
d aytokines (TNF-a, IL-6)

- .

~
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Butyrate's multiple positive
effects on the body

- Metabolic benefits

* onhances anergy
te metabolism
a5 o reduces lipid deposition
« moedulates axdative stress

"

Neuroprotective effect

gut-brasn axis moedulstion

newoprotection

histone acetyiation regulation

maood and behavior modulation (.9, autism, stress
response)

potential m neurological disorders (Parknson’s,
alzhelmer’s, Buntington's, etc. }

memory and cognitive function imorovement
reduction of neuroinfllammation

activation of GPCRs (FFAR2, FFARY, GPR10%a)
anhanced brain defense mechanisms (via
madulaticn of macrophages and cytokine
preduction)

newoandocrine signaling enhancernent

mnfuence on gena axpression In microglia and
hippccampus

reduction of apeptosis in neuronsl cells

regulation of dopamine levels in Parkinscn's disease
neuroapigenatic effects through dietary butyrate
nhigher efficacy with direct butyrate supplementation

Gut health
* maintains gut ricrobiota diversity
« strengthens gut barrler
* SUPPOrt MuCoeal protection
o promotes epitheksl cell renewsl

1. Kalkan, A. E. et al.Nufrients.17,.1305.(2025)
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Three approaches to treat low butyrate (%) Microbiome

Center
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© Prebiotics: substrate for butyrate (§2) Microbiome
production by commensals

a Most monosaccharides Deoxy sugars

N+
l l Lactate l
% . :
: : « Short chain fatty acid (SCFA) types':
Acetyl-CoA 1 Succinate || Lactaldehyde . Acetate (most abundant: 60%)
: « Propionate(20%)

Akkermanisa Anaerobulyricum
Bacteroides Blautia : ¢ BUTerTe (20%)
Dialister Mediterraneibacter
Phascolarctobact . .
Parabacteroides « Produced by fermentation of fibers and sugars

Phocaeijcola

Buk‘jv‘ But‘ | . « The number of taxa that exhibit the enzymatic
Butyrate Only acetate Propionate capabilities is very different per pathway

Bifidobacterium
b Dora C
- Fusicatenibacter
Ruminococcus
Prevotella
Streptococcus

. — T X ’ 1. Parada Venegas, D. et al.Front. Immunol.10,.(2019)

0 20, 40 60 80 0 ?5 50 015 2. Van-Wehle, T. et al.npj Biofilms Microbiomes.10,.63.(2024)
Relative abundance (%) Relative abundance (%)
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Q Prebiotics: substrate for butyrate

production by commensals

« Pathways':
« Butyrate: 2 main pathways
« Propionate: 3 pathways, 2 main
« Acetate: 2 main pathways

v

Oxalacetate «— Pyruvate ___<
A

v

Propanediol Succinate / Lactate

L/

B—
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< Nondigestible CHO O
Formate Aostogrse
or
H2+ CO2
Acetyl-CoA Acetate
Butyrogenic i
. v Butyryl-CoA
/Bmm-l-P Acetyl-CoA

Lactate to propionate
cross-feeding
1. Rios-Covidn, D. et al.Front
Microbiol.7,.185.(2016)
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@ Prebiotics: not all fibers are equal (1/2) Microbiome
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Blank control [

Fructo-oligosaccharide - 3 I

Inulin; medium-chain * |

Inulin; long-chain - B2 I
Carrot fibre + L =
XOS; maize-derived - I E3
XOS:; almond shell-derived A I *
Partially hydrolysed guar gum - I

Sugarcane bagasse I

Acacia gum A I

Methyleellulose |
Hi-Maize 260 | E
Hi-Maize 1043 4 |
Acetylated resistant starch 2 + | E

Butyrylated resistant starch 2 - [

Resistant starch 4 [

0 25 50
SCFA proportions (percentage of total)

~J
w
8-

Fig. 2. SCFA proportions for acetate, propionate, butyrate and other (isobutyrate, isovalerate, valerate and caproate), as a proportion of total SCFA concentrations,
across fibres investigated following fermentation. Values shown represent the mean SCFA proportions across three replicate experiments conducted using samples
provided by three independent participants. Differences between fibres were evaluated using one-way ANOVA, * Significant differences (P < 0-05; Fisher’s least sig-
nificant difference) between fibres and the blank control for acetate and butyrate proportions. XOS, xylo-oligosaccharide. [T, Butyrate; [T], acetate; [@, propionate;
. other.

1. So, D. et al.British Journal of Nuftrition.126,.208-218.(2021)
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0% 0
4 052 4 8 12 052 4 B 12 052 4 8 12 052 4 8B 12 052 4 8 12 052 4 8 12
Untreated FOS Inulin Alpha-GOS Beta-GOS XOS-C XOS-S Beta-glucan
= Acetate  sssm Propionate s i-Valerate = -Butyrate —e—Total
1. Fehlbaum, S. et al.lJMS.19,.3097.(2018)
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@ Prebiotics: effects are person-specific!2 it
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Change in Butyrate Production by Fecal Donor

@ o
it ‘ 15
o-

Ap- - L - @ @ . ® . ‘ ®
cs- @ ® o . ® -
Bn- ’ . . . . P @ Change
Tn- @ ® @ B ] ® . * Negative
* Postive
g HAM2- e ° . @ & e
;3) PS- ° ° @® o Butyrate (mM)
5
S Ps Ba- ® ® e :
@ @

PS_Rb-

RS3_Ex-

@

& o
@ o
e @
RS3_Wh- . -
HAM4 - .

Tap- . ‘ . @®

TO1 TO2 TO3 TO4 TO5 TO6 TO7 TO8 TO9  Ti0  Ti1
Fecal Donor

1. Teichmann, J. et al.Front. Microbiol.12,.(2021)
2. Simonelli, N. et al.Food Bioscience.62,.105329.(2024)
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Roseburia spp.
A. hadrus
D. longicatena

Bifidobacterium spp.‘

arabinoxylan —

Bifidobacterium spp.
o-glucans

1. Reichardt, N. et al.The ISME Journal.(2017)
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@ Prebiotics: reasons for differences: ,
composition individual, pathways vary per taxa

Bacteroides spp. Roseburia spp.

R. bromii F. prausnitzii Blautia spp.

Roseburia spp. Roseburia spp. E. hallii Bacteroides spp.

Bacteroides spp. S. variabile C. bolteae C. eutactus
D. longicatena F. saccharivorans Bacteroides spp.
E. ventriosum arabinoxylan ectins E. ventriosum C. eutactus
o gm“ns o Yors F. prausnitzii
W F. saccharivorans

\\//

D. longicatena
P. merda

s
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Blautia spp.
E. hallii

Blautia spp. e

Bacteroides spp.

spp.

yruvate
A. hadfus oxalo- 1,2-propanediol
bifid shunt acetate
v Bacteroides
acetate | «—— acetyl-CoA spp.
e Blautia
succinate E. hallii
v

acetyl-CoA

Roseburia spp.
F. prausnitzii
E. hallii
A. hadrus

butyryl-P

lc. eutactus




Orrebiotics: PHGG is good butyrate stimulator () uicrosiome

—&— Metamucil
—a— Citrucel
Pine Fiber

Butyric Acid Production

Arabinogalactan

L S
s’g -I+Sunﬁber-R |
3 g —&— Sunfiber-
N o —+— Polydextrose
© g Glucose
Eo
ES

0 S 10 15 20 25 30
Time (h)

FIG. 4. Butyric acid production from various sources.

1. Pylkas, A. M. et al.Journal of Medicinal Food.(2005)
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Example case 1

IBS and low butyrate
producers

W
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Case low butyrate formers @ Microblome

Julia, 1978

* Chronic gastrointestinal complaints existing for about 4 years consistent with an irritable bowel with predominantly
diarrhea (IBS-D)

* Pronounced fatigue / reduced load capacity

* Lactose intolerance confirmed by lactose breath test

e Strict lactose restriction, but persistent symptoms despite this

* Colonoscopy without abnormalities (exclusion of structural intestinal pathology)
Voorgeschiedenis:

* Emergency section with scarring 2012, appendectomy

Leefstijl / voeding:

* Predominantly whole, vegetable-rich food, little fruit, no soft drinks/alcohol

* Physical activity, endurance athlete

Microbioome analysis july 2024
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Case low butyrate formers
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Case low butyrate formers () Blcroblome

Therapy:

. . . . Rezept Datum: 05-10-2024
» Based on microbiological stool analysis started
. . oo . MyOwnBlend, Magistral-Preparat 2 Monaten (oral) Pro Tag Gesamt
xgclewkin individual therapy with MyOwnBlend for 8 | o
* In addition, manual treatment of the cesarean e N
scar, control and replenishment of micronutrients
Bifidobacterium lactis HNO19 3 180
co Urse: Lactiplantibacillus plantarum DR7 2 120
» After about 6 weeks a severe flu-like infection, e e e 1 i
according to patient more serious than before i 1
. . . . ermansia muciniphi steurisiertes 1 60
At that time increased psychological strain, but a1
already physical stabilization of the intestinal G w | w

complaints

* Another 8 weeks of MyOwnBIlend for further
stabilization
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Case low butyrate formers () Blcroblome

Results:
* November 2024 no more diarrhoea complaints

* Increase in energy and load capacity (marathon in 2025)

Current status:
« Significantly improved overall condition
» (Good gastrointestinal stability

* Inview of the enormous progress, patient and practitioner have chosen not to do a retest

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 16
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Butyrate in PAIS
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Long COVID and Dysbiosis: T
reduced butyrate producers e

Gut Microbiome Dysbiosis

Bacteroides
Flavonifractor
Ruminococcus gnavus

Bifidobacterium
Dorea
( Faecalibacterium prausnitzii

via gut-organ axis

| )

"I o Post-Acute COVID-19 Syndrome (PACS)

Respiratory
Cardiovascular
Gastrointestinal
Psychiatric
Cognitive
Musculoskeletal
Dermatological
Fatigue

Lau RI, Su Q, Ng SC. Long COVID and
gut microbiome: insights into
pathogenesis and therapeutics. Gut
Microbes. 2025

\J J A
e, LM
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Long COVID: low SCFAs @ Microbiome

Production of SCFA is low in Long-Covid

Recovery

Hospitalization = Faecalibacterium prausnitzii

l Microbial functions: Prolonged impairment
» Short-chain fatty acids biosynthesis @ Short-chain fatty acids \,
é IL-10 4 * L-isoleucine biosynthesis ¥ L-isoleucine

Plasma-+ CXCL10 A ho Ry 1 Metabolites:
CRP A \{“ Short-chain fatty acids
L-isoleucine »L

EEERR R A S

COVID-19

Disease severity 4

[oldolcllale

Fen Zhang et al., Prolonged Impairment of Short-
Chain Fatty Acid and L-Isoleucine Biosynthesis in
Gut Microbiome in Patients With COVID-19
Gastroenterology
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ME/CFS: low SCFAs! Microblome

Myalgic Encephalomyelitis / Chronic Fatigue Syndrome

(’ Faecalibacterium prausnitzii v

N Eubacterium rectale

s Escherichia coli =
Ruminoccocus gnavus f

W Clostridium bolteae f

5 < 1. Guo, C. et al.Cell Host & Microbe.31,.288-
Gut Microbiome 304.68.(2023)

wom F prausnitzii
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NB: butyrate protects against
severe infectious disease’
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1. Kullberg, R. F. J. et al.The Lancet

Microbe.5,.(2024)
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Ecosystem-supporting
probiotics

\Q&i
P S

Butyrate-producing
probiotics

Butyrate
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© Influence the microbiome ecosystem

to boost butyrate production

=
butyrate-producing bacteria acetate or lactate producing-bacteria
8 X . B.adolescenti
l - -y CROS :
butyrate <«— - e
UL acetate or lactate utilizing-bacteria

e|£ham

— |I b
h ¥ \l 2 ».\ -'/A»h |f"' |(‘ ’ y ( 3 4" . . // l \
! F("f[‘,“l : }r "‘ﬂ ﬁ m },' | J (] c( ,3 J * Production and excretion of 12.pD0 & ; \
WL U U ) d uu vitamins and other nutrients ’ - )
1 ) W) Weor( [\1 \I‘ S ProplmFte sqﬁ\gars Butyrate, vitB12
¥ N | | « Changing composition of e N A
@ o e ' microbiome via competition, A.
; T Em | | bacteriocins, network effects, soehngenii
| ' .
| ¥ 24 | etc.
/,.,\i _»coa | ’ —/‘/-\\» )-_\\ . 1,2-PDO: 1,2-Propanediol
1. van Deuren, T. et al.Obesity Reviews.n/a,.e13498.(2022)
2. Belzer, C. et al. mBio 8, e00770-17 (2017)
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VVarious mechanisms indirectly
influence butyrate production,
including via™:

* Cross-feeding
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Mucin
/
| 4
Akkermansia

\__¢ Propionate
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Q Influence the microbiome ecosystem @Microbiome
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Bifidobacterium adolescentis SHOO1

B. adolescentis is known cross-feeder for F. prausnitzii
(most abundant butyrate producer in our gut)’

8hr
B 24 hr

E prausnitzii

b
o0
' |

p—
W
1

Concentration (mM)
(N o0

1
(8]

Formate Acetate Butyrate Lactate

1. Rios-Covian, D. et al.FEMS Microbiology Letters.362,.fnv176.(2015)

2R

Formate

B. adolescentis Coculture
18 4
13 1
g -
’ J:I__Eh__cl_m
.2
Acetate Butyrate Lactate Formate Acetate Butyrate Lactate
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© Influence the microbiome ecosystem (L) Microblome
Bifidobacterium longum ES1

Placebo HTES1
— ASV142[6]Clostridium disporicum/C. saudiense
ASV201[6]Anaerotaenia torta
B. Longum ES1 also - ASV319[5]Anaerovoracaceae Family XIll_AD3011_group
increases F. prausnitzii, but * * #* Aoveiemacroauaa ety .
* * ASV10[6]Faecalibacterium prausnitzii
not (only) as cross-feeder, . T
since it was heat-killed (i.e. . # ASV5(6]Blautia wexlerae
pOStbiOtiC) in thlS StUd\/1. f A$V59[6]Anaerobt{tyﬁcum hallii
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1. Naghibi, M. et al.Nutrients.16,.3952.(2024)
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Influence the microbiome ecosystem  (§%) Microbiome
the many actions of probiotics
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Enhanced innate immunity

1. Khalighi, A. et al.in.Probiotics and Prebiotics in Human “

Nutrition and Health.(IntechOpen, 2016)
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Saccharomyces boulardii CNCM-1-1079

8. boulardil Control Risk ratlo Risk ratio Risk of blas

Study or subgroup  Events Total Events Total Weight M~M, Random, 95% CI M-H, Handom, 95% CI ABCDE iL-10 Colonic mucosa IL-10
100 + 1.1.1 Eradication in children 15 4 20
Hurdue 2008 a5 48 34 42 101% 1.16 (0.98, 1.36) P—— ®2287
Zhao 2014 102 120 91 120 17.1% 1.12[0.99, 1.27) [ 77007
Subtotal (95% CI) 168 162 27.2% 1.13(1.03, 1.25] - 15 1
80 1 Total events 147 126 10 4
Haterogenaity: t = 0.00; x2 = 0,10, df = 1 (P = 0.75); /2 = 0% z 0
¥ Test for overall effect: 2= 2.48 (P=0.01) ® ]
60T 1.1.2 Eradication In adults 5 1
Cindoruk 2007 44 62 a7 62 40% 1.16(0.82, 1.54] —— ®1087 5 4
a0t Cremonin| 2002 17 20 16 20 3.3% 1.06 (0,80, 1.41] S e Pee0?
01 Gao 2012 34 45 28 45  34% 1.21({0.92, 1.61) — 2007 o 04
Kyrlakos 2013 30 " 20 39 21% 1.43 [1.00, 2.04] 7027
Lee 2011 73 107 80 116  8.6% 0.99(0.83, 1.18) R 29229 Pretreatment Post-treatment Pretreatment Post-treatment
201 Song 2010 264 330 297 331 36.1% 1.12(1.02,1.22] - 70872 P=0.000 P=0.222
Zoja)i 2013 70 80 65 B0 151% 1.08 (0.94, 1.23) ofpmi 27087
Subtotal (95% CI) 685 693 72.8% 1.11[1.04, 1.18) * INF TNE
: Total events 532 483 2.5 - “ 3 4 h
14th day symptom 14th day First month First month Heterogeneity: v = 0.00; 3* = 4.51, df = 6 (P = 0.61); /* = 0%
microscopy symptoms microscopy Tast for overall effect; Z=3.24 (P=0.001) 20 4
Total (85% C) 853 B55 100.0% 1.11[1.08,1.17) K3 2
B S.boulardii M Metronidazole [Jwithout treatment PONOroganaRy: 1 = 0.00: 1o 475, dl = 8 (P= 0.78): /2. 0% bt ot T 1
Testfor overalleffect: Z= 4,06 (P < 0.0001) - 05 07 1 15 2 &40
. L. B . N . Test for subgroup differences: x* = 0.18, df « 1 (P = 0.67), * = 0% E ol F S, boulardil > 1 -
Fig. 1 Cure rate for clinical findings and parasitological examinations  Risk of bias legend A T T e 05
z i - (A) Random sequence generation (selection bias) s
between study groups on the 14th day and first month (B) Al ) condealment (selection bias)
(C) Blinding (performance blas and detaction blas) 0.0 4 0 T -5
(D) Incomplete outcome data (attrition bias) Pretreatment Post-treatment Pretreatment Post-treatment
(E) Selective raporting (reporting bias) P =0.000 P=0.368
Active drug Placebo
Figure 1| Primary outcome: Effect of Saccharomyces boulardii (SB) on Helicobacter pylori eradication rates,
histolytica, Blastocystis hominis, intestinal barrier function-
S F 1.3 hanci ffactgs6
Giardia lamblia enhancing effects>
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Crohn's disease and low
butyrate producers
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Case Crohn’s disease and low butyrate formers (&) Micrebiome

Guido, 2011

« Crohn's with very high calprotectin, many complaints

* Since 3 years of joint inflammation, CRP increased, juvenile rheumatism was first thought.
» Nauseous, no appetite, lost 10 kilos in the past 3 months

* Def: diarrhea, lots of undigested remains

* Low energy, no focus, can't exercise

* Biologicals started but insufficient effect

* Microbiome analysis February2025
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Code Element Dagdosering
Mo02 MyOwnBlend, magistrale bereiding 2 maanden {oraal)
BB021 Bacillus coagulans Unigue [5-2 2
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BBO28 L. plantarum P-& 1
BBO27 L. rhamnosus SP1 1
BBOTS Lacticaseibacillus paracasei Lpc-37 1
BEO29 PHGG 5
BEOSE 5. Boulardii CNCM-I-1079 2
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Case Crohn’s disease and low butyrate formers (&) Micrebiome

* Result
* Feb-July: have not been sick anymore, stools more stable and more energy, gained weight
* July epididymitis requiring antibiotics, after which again dysregulation
 Started school in Sept, went well, started phasing out biologicals on my own initiative and MOB was finished

* Follow-up:
* Nov stool restless again, energy still good
* Restart biologicals and MOB after which improvement again
* Retest January 2026
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Butyrate metabolism and systemic health effects @

INTESTINAL FATE
(MAJORITY USE)

g )

COLONIC EPITHELIUM

\/U\OH

BUTYRATE
PRODUCTION
(Microbiota)

BUTYRATE ABSORPTION

L
@ j JC

g

AUOU AU
J @J Ll ‘

i

[ BUTYRATE |
AS PREFERRED
| FUELSOURCE |
[ MAINTENANCE
OF GUT BARRIER
INTEGRITY |
( MUCIN )
PRODUCTION

ENERGY (ATP)
MICROBIAL PRODUCTION
FERMENTATION =

(Microbiota) 7%'_’;(;12)&: © }

BUTYRATE

USED AS FUEL
COLONIC
LUMEN EPITHELIUM ﬁg COLONocvnssW

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 considered medical advice and is provided for information purpose

29
. ANTI-INFLAMMATORY
EFFECTS IN COLON

SYSTEMIC HEALTH EFFECTS
(MINORITY CIRCULATION)
BUTYRATE _ > BRAIN
(~10-30%) gé’ ) (NEUROPROTECTION,
\ GUT-BRAIN AXIS) |
PORTAL . ADIPOSE TISSUE |
VEIN (% (IMPROVED INSULIN
e SENSITIVITY, LIPID
/ S METABOLISM)
LIVER
(REDUCED

GLUCONEOGENESIS,
ANTI-INFLAMMATORY)

MUSCLE
(FATTY ACID
OXIDATION)

PERIPHERAL
CIRCULATION

<
IMMUNE SYSTEM
(TREG CELL
DIFFERENTIATION,
SYSTEMIC ANTI-

INFLAMMATORY) -

=== MINOR PATHWAY

(— MAJOR PATHWAYJ

only. The content is exclusively intended for health care professionals.

Microbiome
Center

McNabney, S. M. et
al.Nutrients.9,.1348.(2017)
Singh, V. et al.Front.
Microbiol.13,.1103836.(2023)
Hays, K. E. et al.Gut
Microbes.16,.2393270.(2024)

37



Butyrate local health effects
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Butyrate systemic health effects

~ Intestine
~ e LB/ # Trophic effects

"3 e
“ i._ e i~ / /”";‘ {:‘}* 7 FERMENTATION butyrate + Intestinal permeability
B f\ "'\'.'t}w oo o 'Ai i ; i llnﬂammation

s A b ~ 15-25 mmol/kg content GPRA1
P ® 9 9 9 ® ® & . & & » A NN B IR BN 28 3 AN 3B N BN BN ® ® & 0
portal vein
pancreas

4 Insulin secretion

+ Lipid accumulation

skeletal muscle

l Inflammation
T Mitochondrial respiration
T Insulin sensitivity

l Inflammation

l Hepatic steatosis

Tlnsulin sensitivity

—

‘ Inflammation

T Buffering capacity??
% Insulin sensitivity
T BAT thermogenic capacity

T Energy expenditure
# satiety

GPR43

—

® & @

GPR109A

® & @ 3

* GLp-1

)

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 considered medical advice and is provided for information purpose

only. The content is exclusively intended for health care professionals.

o

Microbiome
Center

van Deuren, T. et al.Obesity
Reviews.n/a,.e13498.(2022)

39



Ecosystem-supporting
probiotics

\Q&i
P S

Butyrate-producing
probiotics

Butyrate

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




- 1 iolics: Microbiome
© Butyrate-producing probiofics: Microt
Butyrate generator
 This building block contains three strains: ositanen ) punr — A=
« Enterococcus faeciumT-110 NS N e 8 v

» (lostridium butyricum TO-A
* Bacillus subtilis TO-A

* On the Japanese market as medicine since 1963

+ Strains act symbiotically, yielding in situ butyrate
production of C. butyricum

 Butyrate has strong anti-inflammatory properties'-3

+ Exemplified by effect of this building block on ulcerative

colitis®-®
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 For this building block there is also evidence for:

« Anti-inflammatory effects*’8 H

* Infectious diarrhea’® 0s
 Data analysis: favorable effect in patients with allergy. ; *l
« Typical use: inflammation with low butyrate-producing S
capacity. ol
00 -

Brahe, L. K. et al. Obesity Reviews 14, 950-959 (2013) L L
Chang, P. V. et al. PNAS 111, 2247-2252 (2014) 0 20 d2°° 30: 400

Stoeva, M. K. et al. Gut Microbes 13, 1907272 (2021) ration of trestment (d)

Yoshimatsu, Y. et al. World J Gastroenterol 21, 5985-5994 (2015) 7 test  Degree of freedom  Significance probabily
Tsuda, Y. et al. Scand. J. Gastroenterol. 42, 1306-1311 (2007) 1.007 1 0.316

Lee, J. et al. Gastroenterology Research and Practice 2022, 1-5 (2022)
Chen, C.-C. et al. Pediatr. Infect. Dis. J. 29, 135-138 (2010)
Huang, Y.-F. et al. J. Clin. Gastroenterol. 48, 37-42 (2014)
Aisu, N. et al. Experimental and Therapeutic Medicine 10, 966—-972 (2015)

Log rank
(mantel-Cox)

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.

41



€ Butyrate-producing probiotics: Microbiome
“Butyrate generator” (Bio-three)
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€ Butyrate-producing probiotics:
Synergy between C. butyricum and PHGG
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Figure 2. Synergistic effect of different prebiotic dietary fiber supplementation as a carbon source on Clostridium
butyricum bacterial stain for enhanced butyrate production during in-vitro fermentation. (a) bacterial growth (ODsso),

(b) variation in pH of basal medium, and (c) butyrate production. [Statistical significance: p < 0.05]

Matsumiya, Y. et al.Functional Foods in Health and Disease - Online ISSN:

2160-3855; Print ISSN: 2378-7007.14,.455-469.(2024)
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QBu’ryrq’re-producing probiotics to come: @gﬂggggiome
Christensenella minuta Lx-03

HEALTH EFFECTS OF CHRISTENSENELLA MINUTA: A NEXT-GENERATION PROBIOTIC

INTERVENTION STUDIES: KEY FINDINGS

C. minuta supplementation is linked to weight
reduction and metabolic improvement

\.

REPLICATED OBSERVATIONAL EVIDENCE
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Example case 3

UTIl and low butyrate
producers

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 45
considered medical advice and is provided for information purpose only. The content is exclusively intended for health care professionals.



Case UTIs and low butyrate formers @ Microblome

Amber, 1996

Recurrent UTls, past 2 years also pyelonephritis, often antibiotics (including probiotics)

History:
 Lyme for which different treatments abroad
* Endometriosis
 Sinus Tachycardia

Fam: many autoimmune diseases
Def: daily, sometimes diarrhea, very bloated and bulging belly.

Nutrition: been working on it for 12 years, had a holistic natural dietitian, she is clear what she can and
cannot eat. Also did an IgG test. Hypersensitive to gluten and milk protein.

Microbiome analysis Augustus 2024
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Case UTls and low butyrate formers Canter

MyOwnBlend, magistrale bereiding onderhoudsrecept (oraal)

MyOwn Blend 2'-Fucosyllactose 3
Bacillus clausii UBBC-07 1
Direpair, iberis complex et Qurenitr -
L fermentum ME-3 2
L. rhamnosus GG 2
PHGG 4
S. Boulardii CNCM-|-1079 1
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Case UTIs and low butyrate formers () Blcroblome

Result:

* No more bladder infections, is very happy with that.

* Bloated belly is almost gone, sometimes still a little in cycle.
e Final: good and stable.

* Nutrition not adjusted, was already good.

Follow-up:
 MOB maintenance recipe (DJ repair no longer necessary)
e Retest April 2026

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 50
considered medical advice and is provided for information purpose only. The content is exclusively intended for health care professionals.



i Uniag  Esnheld Namiterah Vorg caderaic

Case UTls and low butyra' =« [Rlimbionma

Actinobacieria 2.8 “ 15-7 T
Retest: March 2026 - il e
% Firmicses 60.6 % 50- 7 =
[Datum monstara'rama 7002026 1845 Servabdennt coor Or therben Stmadt Atsagesatun Endbericht
Putorinw T Gevehleard op 0092028  (Atwegesstm on 30 43 2008 Fusobacteria 0.0 % 00-10
Tost Ulvag  Ewnhed Motk Vorg onderzosk Proteabacieria 14 » 19-25 (|
Foecsadiagroetek Verrucomicrobla 05 % 15-50 J
| Vsutaermartyes Ml PLUD (Microtioom Conter) Ovedge 10 . |
Moloculsir-genstische microbloomanalyse 3.0 Mataboloom (stofwissalingeactiove bacteregrospen)
Wanvmarken ven de feoss Secuncaire galzumo 1184 “ a
g hben TMA [ TMAD 2005 - i1
e taalbrio Indoxylsufaat -50,0 - i
pH-annrde 74 ss-o5 D 1 . p 2 303 % —
Ammaniak 66 % ]
Dwerston 5,03 >55 S 13
Histamine 50,0 % |
Dt drvarsinil 55 Bactonis in g Aam kan van mes 101 mees sierk Equal 5442.9 % ]
wardoen. Fraquent gebruk van 2 loctes, Gfld
lealtin, senzijdge voeding of roken 2in hierop van mviced Beta-gluoronidamen 42,7 % |
Indeling van bactaridn naar flum met de belangrijiste bactaregestactian en -scorien
¢ Adtinobactsria
Befidobactenium 7.2 % 10M0 KVEQ laces >1ox10v0 IR 1
Hacleroides
Bactaccideios
Het mensekjue microtioom kan in dre anterctypes ingedeeid worden. De Bacteroces 2.3%10%1 KVEY feces >s0x10v0 D ]
T Tards chmtors ot piacs Mol Y Entorotype 1 Enterotyp 1 Provatota 02X 10° KVEY hone »tox100 [N
wordt gekenmerkt door h -} en ype 2 door een sterke
Provoteta kafonisatie Ergg.uvwsm X door een R fora. Firmicutes
Butymatproducerende bacterin
Dysticae-index Totmal kemgetal 10X 10M1  KVEY tecas >24x10M
ge— Faecaibacterium pravseitsi 0.3 x 100 KV becas o=t
De index s oen ot Ge atwy binnen hot microbioom weergosft CE—
B deza wm%- met alle or b iyia, - Eubacteriom rmciale** B0 x 10°9 KVEY leces *20x10M0
gesiachten an -soorten e.oa kedih van hun relevantie.
Index Eubacterian hate™™* 23 %100 KVEY; hces *15210%0
Rossburia spp. 28 x10° KVEY heces > 3.0 x10"0
Ruminococcus spp 1.1 x 10M0  KVEY hncas »50=10M0
Rato Coprococeus 8pp AAX10MO KVEY Secas >sox100 S
Butymvidno spp <10x10M KVEY feces >1501040 D
3 Clostricta
2,55 9,85 0,00
Totaal bemgetal 6.5x 10'8 KVEQ Woss <4Dx 108 1 =
Clostrasia Cluster | 1.0 x 10°5 KVEQ lacos <ZDx 10 1 =
Fusobacierium <1,0x10'5 KVEN teces <1007 1 |
. | 1
L -1 . 1 1 1 - 1 | Axkprrmarsis mucinighia 15X 10% KVEYQ leces »s0x 10 D ]
Fimicules / Bactecoceles AzSnob (P Pravetella / Bactaroides flicrobio
Normbereik: < 3.0 Normberek: > 1,0 Normberedk: > 0.1 o D T o = = -
i ) ) or distributed without explicit written permission of Microbiome Center. This content shall not be 51
- pr information purpose only. The content is exclusively intended for health care professionals.
Mostione Coanter Bunuetstroos 301 NLZT26 S8 Zowtermeer Sei 1wen §




Case UTls and low butyrate formers
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Calprotectine 22,43
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« Butyrate is a bacterial metabolite that is
key for our health

Summary:

* |t has both local and systemic effects
» Levels are very low in PAIS patients

 Low levels can be treated with several
approaches:
1. Specific prebiotics/fibers
2. Influence ecosystem via probiotics

3. Butyrate-producing probiotics

Microbiome
Center
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