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Fungal Infections

) studies have estimated that globally, fungal infections kill more than 1.5
million people per year (similar to tuberculosis and about three-times
more than malaria)?!

) the 3 most common classes of antifungal agents are toxic:

Polyenes (e.g., amphotericin B) and Azoles (e.g., fluconazole), target
the synthesis of the cell membrane, a structure shared by both
mammalian and fungal cells, and thus these drugs have inherent
toxicity

Echinocandins (e.g., micafungin) show Cardiac toxicity
) Growing numbers of resistant pathogenic fungi

) New emerging multi-resistent pathogens are on the rise (e.g. Candida
auris)

Animal cell

Fungal cell
Golgl apparatus -
2 C;H‘Mervtvari ‘
A\ Perciisenme 87

| Rbasomss
| - Rouwd ER -

{— Nucigus L
s 1 Nuckoks ‘

’ Cylopiazsm
Cytoskaeton
Miccrendrion Y. .

Lysasome ’ =

1 Bongomin F, et al.
Global and multi-
national prevalence of
fungal diseases-
estimate precision. J
Fungi (Basel) 2017

m innovation
for life



» Acute fungal infections

Most common fungal diseases

* Athlete's foot ( Trichophyton), Dandruff (Malassezia), Fungal nail infeq
 Vaginal Candida infection. “Jock itch” (Malassezia), Ringworm ( Trichophyton, Microsporum,

Epidermophyton et cetera) Candida infections of the mouth, throat, and esophagus
Fungal diseases that affect people with weakened immune systems

* Invasive Candiasis caused by C. albicans or C. auris, Cryptococcus neoformans,
Mucormycosis, Talaromycosis, Pneumocystis pneumonia

What about Chronic Fungal Infection?
TNO i




History of Chronic Diseases

Obesity, adipose
hypertrophy, dyslipidemia

£y
R? | Crohn's disease,
. Ulcerative colitis

The Increasing Incidence of Immune Regulatory Disorders

From Bach J-F., (2002) 347:911-920 Fatty liver, nonalcoholic
steatohepatitis, fibrosis,
hepatocellular carcinoma

400 - .
Crohn's ; Chronic pancreatitis,
disease pancreatic cancer
Multiple
sclerosis

:,} Dementia, Schizophrenia,
Parkinson's, Alzheimer's

300 -+

Cardiometabolic disease,
Atherosclerosis

Type 1
diabetes

Lung infection,

S _“ Prostate cancer,
asthma, cystic fibrosis S

||, urinary tract infection

200 -

Autism, diarrhea, diabetes, multiple
sclerosis, celiac disease, depression
necrotizing enterocolitis, septicemia,
systemic inflammation.

Incidence of Immune Disorders (%)
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Fig. 1. Human chronic diseases with direct or indirect intestinal etiology.
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Bach JF. The effect of infections on susceptibility to Microbiome dysbiosis
autoimmune diseases and allergic conditions.N Engl J Med.
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Dysbiosis
and Chronic
Diseases

Environmental factors Lifestyle

(e.g. antibiotics, pesticides) (e.g. sedentary, diet)

1 1

Microbiome disturbance
e.g., microbial richness|

Ruminococcaceae], Lactobacillus|, Proteobacteriat

metabolite change

v A

Immune dysregulation
e.g., Th17, Th2, Th17
Treg|
IgA]

Y

Disease
(e.g., IBD)

Impaired
defense

Pathogens (fungi, 1
viruses, bacteria)
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Airborne Fungi

Common Food Fungi

' Fungi are everywhere Aspergillue Saccharomyces

Alternaria Penicillium

ALSO IN YOUR BODY Giadesponym bsbergile

Cladosporium

Lung Fungi
Oral Fungi
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Covepors ; Candida
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Fungal infection of the nervous system
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Long-Covid and Dysbiosis

Gut Microbiome Dysbiosis

Bacteroides
Flavonifractor

Ruminococcus gnavus

Bifidobacterium
Dorea

Faecalibacterium prausnitzii

via gut-organ axis

“
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Lau R, et al. COVID and gut Post-Acute COVID-19 Syndrome (PACS)
microbiome: insights into Respt
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Intestinal Candida albicans levels are high in

Long-Covid

Candida makes a lasting impression in
COVID-19 Lagree K & Chen P. Nat Immunol.
2023 Nov

Severe COVID-19 is marked by excessive
inflammation that can persist after infection.
The commensal yeast Candida albicans is now
implicated in the acute and chronic
immunopathology of COVID-19

Fungal microbiota sustains lasting
immune activation of neutrophils and
their progenitors in severe COVID-19.
Kusakabe T, et al. Nat Immunol. 2023
Nov

Gut fungal pathobionts contribute to
immune activation during inflammatory
diseases, offering potential mycobiota-
immune therapeutic strategies for sCOVID-
19 with prolonged symptoms. &8
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HOMEOSTASIS DYSBIOSIS
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Secondary | | Niche 157 Clostridium Antibiotics
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Nat Rev Microbiol 16: 103-110, 2018 TNO ™



Loss of anaerobiosis and mucus in
dysbiosis and invasion of
Candida albicans
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Candida hyphal growth
= pathogenicity

Adhesion and
colonization

)

Hyphal
penetration
and invasion

Vascular
dissemination

| @ ||e |/

Blood vessel
Figure 1 | A toxic relationship. The pathogenic fungus Candida albicans infects its host by forming <
filamentous structures called hyphae. Proteins on the hyphal surface — the adhesin Hwp1, the invasin
Als3 and its partner Ssal — make contact with the host cell directly or through receptor proteins \
to promote adhesion and engulfment of the hypha by the host. Moyes et al* report that the protein
Ecel is secreted from the hypha as eight short peptides. One of these, Candidalysin, acts as a toxin
that accumulates in the invasion pocket and attacks the host-cell membrane, leading to membrane *
permeabilization and the induction of host defences.

; colonization
% and penetration

Nature Reviews | Microbiology




Dysbiosis: invasion of intestinal cells by Candida

.

Candida albicans
germination tubes secreting
candidalysin on intestinal
cells. Stained by
candidalysin
Immunofluorescence
(Alexafluor 488 green)
Phalloidin (yellow),
Calcofluor white (blue) and
DAPI (purple-blue). The
white arrow indicate an
invasion pocket.

(photo: TNO & Nikon

Europe)

m innovation
for life




Macrophage recognition of fungal infections
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Microbiome-Candida model

Bacterial growth
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Fungi and Neurodegenerative diseases

& O an o
1/ P j i i Y ) . Substantia nigra neurons
3 5 T :

C. albicans Aspergillus fumigatus

C. albicans
| | E / | \

Medscape Medical News

Ultraprocessed Foods Tied to Early Signs of Parkinson’s

Deborah Brauser
May 08, 2025

. ) 2 : : malassezia
1 Ollgodendrocyte Astrocyte ; !

APP

N BBB Myelln ( Neuromelanin ) Wu C. The roles of fungus in
'i,} : dlsruptlo degradatlon ; CNS autoimmune and

neurodegeneration disorders.

Front Immunol. 2023
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Amyloid Plaques are Composed of a Protein, Amyloid Beta, and Exhibit Strong
Antifungal Activity Against Candida albicans

Healthy Neuron

Tau protein

Antifungal MIC

(microgram/ml)

Microtubule

Fluconazol 0.25-16
Itraconazol 0.031
Voriconazol 0.031-1
Amfotericine B 0.016-4
Caspofungine 0.031-1
Amyloide beta 0.78

The Alzheimer’s disease-associated amyloid B-protein is an

AB Is not JUSt d pathOIOglcaI antimicrobial peptideStephanie J. Soscia et al., 2010;
byproduct; it functions as an PLOS

H H innovation
innate immune effector. TNO



AB Antifungal Mechanisms

Ap
Direct Killing Fibril-Mediated
Trapping

=
|

Antifungal Activity




Fungi and Neurodegenerative diseases

GUT

DISEASE MICROBIOME ~ (DNCEc Aot
DYSBIOSIS
Fungal DNA and
Multiple Mycobiome Candida albicans, antigens
Sclerosis (MS) alterations Aspergillus detected in brain
tissue
Fungal DNA and
Parkinson'’s Linked (gut dysbiosis, Malassezia antigens
Disease (PD) incl. fungi) detected in brain
tissue
: : Fungal DNA and
Alzheimer's lélxrl]l( e (guebrain Candida albicans antigens
Disease (AD) ; , detected in brain
fungal metabolites) tissue
Yes (Candida ghglbicans antigens
Schizophrenia overgrowth, gut- Candida albicans

Immune response

brain axis) detected in brain




Causal Relationship of The Fecal Mycobiome and Non-alcoholic
Fatty Liver Disease

Colonization

O

Plasma anti-C. albicans IgG 1

Mucor sp.1
C. albicanst

’i

Steatohepatitis

Western dle Q

Western d'e

Liver injury]
Steatosis|

Antifungals

.ﬂ l! Inﬂammatml

The fecal mycobiome in non-
alcoholic fatty liver disease
Miuinevver et al.,

Journal of Hepatology

Nov. 2021
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https://www.sciencedirect.com/science/article/pii/S0168827821022388?via%3Dihub#!

interventions with pre and probiotics and lifstyle interventions

* Combining probiotics and prebiotics with lifestyle interventions offers a promising, evidence-based
approach to support cognitive health in people with mild cognitive impairment (MCl).

* Probiotics and prebiotics improve gut microbiome balance, reduce inflammation, and enhance
cognitive function.

 Lifestyle interventions such as physical activity, nutrition, and cognitive engagement show strong
evidence for slowing cognitive decline.




Microbiome Restoration for Treatment of Alzheimers

Dysbiosis

Gut Homeostasis
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Probiotics

Sanders ME, Hill C.

The microbiome: An actor
or stage for the beneficial
action of probiotics,
prebiotics, synbiotics, and
postbiotics? Cell Host
Microbe. 2025 Jun 11
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Microbiome
Center

Example from
practice

Koosje Janssen
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Microbiome

Candida albicans case from practice @ Center

Woman (20)

 Started after food poisoning (January 2024)

« \Variable bowel movements, a lot of diarrhea but sometimes not going to toilet for three days.
* Excessive fatigue

* Gasin the abdomen

« FODMAP DIET with a dietician but reintroducing foods is not successful

 Did not go out of the house (not far) because of diarrhea
« Large impact on social life

Diet:
* High in sugar
* High in processed foods
* Lactose-free
* Few vegetables & fruits

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.
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Fecal analysis

Consstentie
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| Malabsorptie
Calprotectine 93,31 mg/l <50 1
Alfa-1-antitripsine 58,6 mg/d| <275 1
| Extra parameter(s)
Secretoir Immunoglobuline A 2185,0 pg/mi 510-2040 T |
R-defensine >300,00 ng/ml 15-60 1
| Leaky gut: Zonuline, Histamine
Zonuline >800,00 ng/ml <55 1
Histamine in feces 1272,0 ng/ml <959 1

| Mycobioom: relevante gisten

Candida albicans (CA)
Candida krusei (CK)
Candida glabrata (CG)
Candida dubliniensis (CD)
Candida parapsilesis (CP)
Candida tropicalis (CTp)
Candida lusitaniae (CL)

6,3 x 10"5 KVE(g feces
<1,0x10*3 KVE/gfeces
<1,0x 10*3 KVEfq feces
<1,0 x 10*3 KVE(g feces
<1,0 x 10*3 KVE(g feces
<1,0x 10*3 KVE/gfeces
<1,0x 103 KVE(Q feces

<1,0x 103
<1,0x10"3
<10x 103
<10x10"3
<1,0x 103
<10x10°3

<10x10%3

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.
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Initial treatment @

Started with the old school approach:

1. Reducing inflammation, DAO and a standard probiotic (4wks)
2. Started herb treatment to reduce candida infection in combination with a probiotic (standard)
3. Additional supplements (multi + omega-3)
4. Diet:
* No Sugars
* Low Histamine

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.

Microbiome
Center
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But after 4 months....

Fecesdiagnostiek

Center

Extra parameter(s)

R-defensine >300,00 ng/ml 15-60 AELISA
Secretoir Immunoglobuline A 821,5 pg/ml 510-2040 T (| AVELSA
Malabsorptie

Calprotectine 34,28 mg/| <50

Alfa-1-antitripsine 16,0 mg/d <275

Mycobioom: relevante gisten hertest

Candida albicans (CA) 6,6 x 10A5 KVE/g feces <1,0x10"3
Candida krusei (CK) <1,0 x 103 KVE/g feces <1,0x10"3
Candida glabrata (CG) <1,0 x 103 KVE/g feces <1,0x 103
Candida dubliniensis (CD) <1,0 x 10"3 KVE/g feces <1,0x10"3 NA) PCR
Candida parapsilosis (CP) <1,0 x 103 KVE/g feces <1,0x10"3 NA)PCR
Candida tropicalis (CTp) <1,0 x 103 KVE/g feces <1,0x10"3 NAYPCR
Candida lusitaniae (CL) <1,0 x 103 KVE/g feces <1,0x10%3 NA) POR

Leaky gut: Zonuline, Histamine

Zonuline 61,11

Histamine in feces <200,0

ng/ml

ng/ml

<55

<959 |

: 11272,0 P

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.
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Continued treatment 09,

Old school approach continued...

1. Reducing inflammation, DAO and a standard probiotic (4wks)
2. Started herb treatment to reduce candida infection in combination with a probiotic (standard)
3. Additional supplements (multi + omega-3)
4. Diet:
* No Sugars
* Low Histamine

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.
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After another 3 months....

Fecesdiagnostiek

Extra parameter(s)

Microbiome

Center

R-defensine

>300,00

ng/ml

15-60

FE

AVELISA
Secretoir Immunoglobuline A 279,3 ug/mi 510 - 2040 A ELISA
Zonuline 124,16 ng/ml <55 A ELISA
Mycobioom: relevante gisten hertest

Candida albicans (CA) 7,1x 1075 KVE/g feces <1,0x10"3 NA) PO
Candida krusei (CK) <1,0x 10"3 KVE/g feces <1,0x10"3 Ay POR
Candida glabrata (CG) <1,0 x 103 KVE/g feces <1,0x10%3 NA) POR
Candida dubliniensis (CD) <1,0 x 10"3 KVE/g feces <1,0x10%3 NA) POR
Candida parapsilosis (CP) <1,0 x 103 KVE/g feces <1,0x10"3 N POR
Candida tropicalis (CTp) <1,0 x 10A3 KVE/g feces <1,0x10"3 NA) PCR
Candida lusitaniae (CL) <1,0x 103 KVE/g feces <1,0x 1013 NA) PCR

21
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A different approach

Initial treatment did not resolve problems, nor
did it clear Candida.

| learned about the concept of the gut
ecosystem and started to work on treatment
along these lines

The personalized, ecosystem-targeted
treatment consisted of:

* MyOwnBlend

« Same additional supplements (multi,
omega-3) + MSM

« Same diet (low sugars)

L. rhamnosus GG

Bacillus coagulans Unigue [5-2

5. Boulardii CNCM-I1-1079

L. acidophilus LAD2

DJ repair

PHGG

Enterococcus faecium + Bacillus subtilis

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.
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After 3 months MyOwnBlend

Fecesdiagnostiek

Extra parameter(s)

R-defensine

Secretoir Immunoglobuline A

Zonuline
Mycobioom: relevante gisten hertest
Candida albicans (CA)

Candida krusei (CK)
Candida glabrata (CG)
Candida dubliniensis (CD)
Candida parapsilosis (CP)
Candida tropicalis (CTp)
Candida lusitaniae (CL)

2258
929,0
70,92

<1,0 x 103
<1,0 x 1073
<1,0 x 103
<1,0 x 1073
<1,0 x 10"3
<1,0x 1013
<1,0 x 103

ng/ml
Mg/mi

ng/ml

KVE/g feces
KVE/g feces
KVE/qg feces
KVE/g feces
KVE/qg feces
KVE/g feces
KVE/g feces

15 - 60
510 - 2040

<55

<1,0 x 1073
<1,0x 103
<1,0x 103
<1,0x 103
<1,0x 1073
<1,0x 103
<1,0x 103

279,3

[124,16

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.

|>300,00
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Center
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NA) PCR
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NA) PCR
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NA) PCR
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NA) PCR
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Second MyOwnBlend

DJ repair

we did another MOB
+ Multi
+ omega-3

Microbiotia booster - vezelcomplex
Acaciavezels

Bifido booster

Additional to that | itroduced a green juice with Barrier

pomegranate extract and a green pOWder Akkermansia muciniphila, gepasteuriseerd
E. coli MC231
D|et Enterococcus faecium + Bacillus subtilis

* No Sugars, No Sugars, No processed-food L fermentum ME-3

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.
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Microbiome

After another 2 months MyOwnBlend Center

Test Uitslag Eenheid Normbereik Vorig onderzogk

Fecesdiagnostiek

R-defensine

Zonuline 60,00 ng/mi <55

1731
¥ m

-> She started to eat more sugar and process foods like she normally did, but still a big
compromised to what she supoced to eat

27
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And after yet another 2 months {S? Center

Fecesdiagnostiek

R-defensine >300,00 ng/mi 15-60 i
Zonuline 53,18 ng/ml <55 -
Candida albicans (CA) <1,0x 10°3 KVE/g feces <1,0x 103 e
Candida krusei (CK) <1,0x 10*3 KVE/g feces <1,0x10%3 NAYPCR
Candida glabrata (CG) <1,0x 10°3 KVE/g feces <1,0x10"3 e
Candida dubliniensis (CD) <1,0x 10A3 KVE/g feces <1,0x10"3 NAPCR
Candida parapsilosis (CP) <1,0x 10°3 KVE/g feces <1.0x10"3 Ay POR
Candida tropicalis (CTp) <1,0 x 10A3 KVE/g feces <1,0x10"3 wyPeR
Candida lusitaniae (CL) <1,0x 10*3 KVE/qg feces <1,0x10"3 il
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Results after ecosystem treatment with @ Microblome
MyOwnBlend b

» Abdominal complaints: still somewhat variable, recovery from eating 'something wrong' takes longer
than with her boyfriend.

* She is now willing to attend events.

* The reaction to food is indeed much less than when we started.

* There is still some air in the stomach, but it doesn't bother her, although she does have occasional
burping or flatulence (every day).

* Bowel movements are usually normal, but there is the occasional diarrhea.

* No more real stomach pain

She still didn't eat more than 3 kinds of vegetables and fruit was a problem for her too
She was focusing on having back her cookies and processed food
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Strong improvement in pilot with QFS patients @ Nilcrablorme

who have been ill for an average of 16 years. AR
48% see improvement in general well- 57% favourable to very favourable effect on
being(n=69) combined complaints (n=79)
“How are you doing (in the past week(s)e” Categorized as a score from -4 (strongly negative) to +4 (stfrongly
positive)
14% Very unfavorable (-1.5--2.5) Fo% (N=0)
48% v o3
- Stfrong beneficial Unclear or no Unfavorable (-1.5--2.5) 3% (N=2)
Positive effect

effectN=16
effects N=33

Slightly unfavorable(-1.5 - -0.5) 9% (N=7)

2 9% No effect (-0.5 - +0.5)

Negative
effectN=20 Somewhat favorable(+0.5 — +1.5

"""""" Favorable (+1.5 - +2.5)
Strong
negative )
effect Very favorable (+2.5 - +3.5) 4% (N=3)
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Bifidobacterium longum ES1

Bifidobacterium longum ES1 is isolated from
healthy breast-fedinfant’.
Uniquely studied for celiac disease (CD):

* (D is notjust genetic, also microbiome
related™?

* Adozen in vitro and animal studies e.g." (fig)

* RCT in children with celiac disease, showing
improved immune activity3.

* RCTin non-celiac disease gluten sensitivity
showing reduction of complaints’.
There is also evidence for:

* Reduction of IBS symptoms, including
abdominal pain and diarrhea*

* Reduction of anxiety*

* Improve sad mood’

* Improve atopic eczema>

. ImProve barrier function, inflammation, inhibit
pathogens, lower oxidative stress, etc...

Typical use: Gluten sensitivity or celiac disease
with Gl complaints

Di Pierro, F. et al.Minerva Gastroenterol Dietol.66,.(2020)
Girbovan, A. et al.Med Microbiol Immunol.206,.83-91.(2017)
Luz, V. C. C. et al.Front. Med. Technol.6,.(2024)

Olivares, M. et al.Br J Nutr.112,.30-40.(2014)

Navarro-Lépez, V. et al.JAMA Dermatol.154,.37.(2018)
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Fig. 3. mRNA expression of pro-inflammatory biomarkers (TNF-a, NF-x8,
and chemokine CXCR3 receptor) in Caco-2 cell cultures exposed to the
dialyzable fraction (0.25mg/mi) from digests of gliadins (Gld), inoculated
or not with bifidobacteria. Results are expressed as mean -+ standard deviation
(n=5). Different superscript letters indicate statistically significant
(P< 0.05) differences for each of the biomarkers analyzed.
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New ingredients coming soon...

* Synbio

Mixture of L. rhamnosus IMC501 + L. paracasei IMC502
Evidence for e.g. bloating, constipation, fatigue, etc.

 Live Akkermansia muciniphila akk11

First live option in Europe
Can help in case Akkermansia reservoir in gut is gone

Evidence for e.g. weight management, metabolic dysfunction, etc.

 Taurine

Occurs naturally in all mammals, but production decreases with
age

Evidence for e.g. metabolic dysfunction, exercise performance,
neurological indicators.

Microbiome actions: major conjugating partner for bile acids,
anti-inflammatory effects, modulate composition

Microbiome
Center

L. reuteri MC251
* QOur second own strain!
* Genetically almost identical to well-studied L. reuteri DSM 17938

 Studied for e.g. infant colic, gastrointestinal health, immune
modulation, methane SIBO

We hope to get Christensenella minuta LX03
*  Well-know for its association with overweight
* Butyrate producer
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Do you have any questions?

Microbiome
Center

-
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Thank you for
your attention!
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