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Microbiota research — Status quo
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Microbiota research — Status quo P conicon
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To overcome associations KLINIKUM
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\Why focussing on Microbiota analysis in
Science and Clinical routine?
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How to modify microbial communities? o

eutic Existing

. microbiome

stratification of ," .
adverse events | , therapeutics
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: [ Infectious disease
! @ Allergic and atopic disease
O Metabolic disease
B Autoimmune and
inflammatory disease
Therapeutic . . ‘Mechanisms of gcvb
stratification a2 I novel [ Cancer
predicting response Bt BRI - therapeutics

Hou K et al, Signal Transduct Targ Th 2022, Schupack et al, Nat Rev Gastro Hep 2021
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qPCR/dPCR

Microarrays

Next-
generation
sequencing

Culture

Culturomics

Very specific
Quantitative PCR
Wide dynamic range

Established procedures

Very high multiplex capacity
Easy adaptable to integrated
systems

Possible to discover all bacteria
present
Detailed information

Possible to analyze resistances,
function, interactions
metabolomic analyzes

Isolating unknown bacteria might
influence corrections of bacterial
communities and study microbial
networks in vitro

Limited number of bacteria

Challenges with unspecific binding
Additional computational analysis to
interpret signals

Not standardized procedures

Extensive computational analysis to
interpret signals
Not standardized procedures

Only minority of bacteria is
cultivatable
Time and ressources consuming

Cost- and time consuming approach
Enables culture of around 23% of the
known bacterial species
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Where we are in 20247 M ko

Status quo:
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Potential needs of Microbiota analyses M ion
for clinical applications

 Biomarker to distinguish health and disease (and pre-stages)

Biomarker for certain (rare) diseases

Stratification of patients into specific treatment groups (so called

personalized treatment)

Prediction of treatment response

Prediction of course of disease

Modification of microbial communities to improve treatment

response and —in best case- healing
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CHALLENGES NEED TO BE SOLVED



CHALLENGE #1: DEEP OF ANALYSIS
Bakterial Taxonomy
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. Clostridiaceae
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CHALLENGE #1: DEEP OF ANALYSIS P cunicom
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Schulz C, et al, Malfertheiner, GUT 2018



Challenge #2: Chicken- egg- Dilemma
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Challenge #3: Reference values
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b Longitudinal sampling

a Confounder controls  Age, gender, diet and lifestyle
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Shipment

Primers Reagents Facility

Arumugam et al, Nature 2011, Knight et al, Nature reviews microbiology 2019



CHALLENGE #4: FECAL MICROBIOTA DO NOT REPRESENT A
SPECIFIC ECOLOGICAL NICHE
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CHALLENGE #5: BEEING THERE DOES NOT REFLECT

DYSFUNCTION
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CHALLENGE #6: MICROBIOTA # BACTERIA
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CHALLENGE #/7:NO STANDARDIZED METHODS
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Optimistic outlook



Status quo: Fecal microbiota transplantation P cumicom

The NEW ENGLAN D
JOURNAL o MEDICINE

ESTABLISHED IN 1812 JANUARY 31, 2013 VOL. 368 NO.5

Duodenal Infusion of Donor Feces for Recurrent
Clostridium difficile

Els van Nood, M.D., Anne Vrieze, M.D., Max Nieuwdorp, M.D., Ph.D., Susana Fuentes, Ph.D.,
Erwin G. Zoetendal, Ph.D., Willem M. de Vos, Ph.D., Caroline E. Visser, M.D., Ph.D., Ed J. Kuijper, M.D., Ph.D.,

Joep F.W.M. Bartelsman, M.D., Jan G.P. Tijssen, Ph.D., Peter Speelman, M.D., Ph.D.,
Marcel G.W. Dijkgraaf, Ph.D., and Josbert J. Keller, M.D., Ph.D.

CDI/PMC FMT 14 days

P<0.001

P<0.001

P=0.008

P=0.003

100 ! 93.8
90
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50
40-

81.3

30.8
30 23.1
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10

Percentage Cured without Relapse

First Infusion Infusion of Donor Vancomycin = Vancomycin with
of Donor Feces  Feces Overall (N=13) Bowel Lavage
(N=16) (N=16) (N=13)

Figure 2. Rates of Cure without Relapse for Recurrent Clostridium difficile
Infection.

Shown are the proportions of patients who were cured by the infusion of
donor feces (first infusion and overall results), by standard vancomycin
therapy, and by standard vancomycin therapy plus bowel lavage.

Van Nood et al, NEJM 2013



Microbial modification using commercialy KL'N'KUM

collected bacterial communities— RBX 2660

RBX2660 bacterial community from 13.1%-point Treatment Difference

donor feces 0 + Treatment success based on a Bayesian analysis integrating data
;gxg 6/3 from phase 2b study

* 92.1% of patients with success at 8 weeks
remained free of CDI recurrence for 6 months

Phase 3, double-blind, Placebo-
controled
Pat. > 2 episods of CDI

v

90

a Placebo
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. é . 801
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or placebo £8 =0 endpoin
%8 40 I rr— "
(n = 87) £8 30-
a 20 A :
10 1 1
0 . 1 T T " T . .
0 1 2 3 4 5 6 7 8
Nirbes st Time (Month)
POSterior prObabiIity Of RBX2:::; 177 131 128 120 118 17 52 1

Approved by FDA superiority of 0.991 e



Predictors for anti- tumorale therapy

Gut Microbiota as predictor of therapy- response
Gut microbiome modulates response to anti—PD-1

immunotherapy in melanoma patients
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Science. 2018 January 05; 359(6371): 97-103.
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Predictors for anti- tumorale therapy

Gut Microbiota as effector of therapy- response
Gut microbiome modulates response to anti-PD-1

immunotherapy in melanoma patients
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Pathogen — commensal

interplay in the human stomach

H. Pylori
dominates
gastric
microbota
consortium

Normoacidic and hyperacidic

stomach

H.pylori infected
H.pylori non-infected

Distinct bacterial communities related to H.pylori status not only in the

) e
=,
o a

Increase of other —
bacteria in gastric
microbiotao
consortium
enhancing
carcinogenesis
H. pylori induced Gastric cancer

hypoacidic stomach 4 U

atrophy

intestinal metaplasia
intestinal-type gastric cancer
PPI- therapy

H,RA- therapy

human stomach but even in adjacent niches.

%abundance

%abundance
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Actinobacteria

Il Bacteroidetes
Il Firmicutes

[ Fusobacteria
I Proteobacteria
[ Spirochaetes
Il Synergistetes

Il Helicobacter
[ Gemella

[ Leptotrichia
Il Propionibacterium
[ Fusobacterium
[ Actinomyces
[ \Veillonella
Il Haemophilus
Il Streptococcus
Il Prevotella

Il Aloprevotella

Figure 6 Differences in bacterial community structures between
stomach aspirates and biopsies in individuals infected with and without
Helicobacter pylori. (A) Relative mean abundance of phyla and (B)
relative mean abundance of genera in stomach aspirates of individuals
infected with (SAH) or without H. pylori (SAX) as well as in stomach
biopsies of non-infected (SBX) or infected individuals (SBH).

PhyS|ologlca| Condltlons (eg pH Value) |nﬂuence bacterlal Communltles Schulz C, Schiitte K et al, Ther Adv Gastroenterol 2019; Schulz C, Schiitte K et al, Gut 2018



Pathogens and commensals are predictive -
: Y KLINIKUM
for response on oncological treatment

) i 5 @ : : R 3 . )
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JiaK,, ChenY, XieY., et al., (2024). Helicobacter pylori and immunotherapy for gastrointestinal cancer. The Innovation 5(2), 100561



Pathogens and commensals are predictive

for response on oncological treatment

Overall survival: ICI-based regimen
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Velin D et al, GUT 2022

Helicobacter pylori Infection is

associated with decreased

response on CPI treatment
(reduced OS und PFS).

Schulz, Ben Khaled, et al. Malfertheiner
under review



Tumor-associated microbial communities In
HCC and adjacent tissue

relative % abundance
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Genera (rel. %. abund.) in patients with matching HCC and non-tumorous samples
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Distinct microbial signatures in tumor- and adjacent tissue

Higher ambundance of Campilobacterota in responders (OS> 16 Mon)

Lower abundance of Proteobacteria in non- responders (OS < 16 Mon)

Tumor + Adjacent tissue

Adjacent

MLV KLINIKUM

LPS

Schulz, Malfertheiner et al.
Manuscript in preparation



Potential needs of Microbiota analyses

KLINIKUM

for clinical applications

 Biomarker to distinguish health and disease (and pre-stages) +

Biomarker for certain (rare) diseases

Stratification of patients into specific treatment groups (so called

personalized treatment)

Prediction of treatment response +

Prediction of course of disease +

Modification of microbial communities to improve treatment

response and —in best case- healing



AKE HOME I cumicon

* Promising results open a broad spectrum of applications in
clinical routine (e.g. oncology, metabolic disorders,
prevention)

 Questions to solve to overcome the unselected interventions
we are currently offering.

« To reach the aim of “personalized treatment” methodological
standardization and deeper insights in functional pathways are
needed.
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