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Mikrobiom jelentésége

Mikrobiom és tumorok
kapcsolata

Gyermekkori tumorok és a
bél mikrobiom

Bél mikrobiom szerepe az
onkoloégiai kezelésekben

Gut Microbiome Gail A.M. Cresci,

- . . Adult Short Bowel Syndrome: Nutritional, Medical, and Surgical Management, 1 2019
Bél mikrobiom

helyreallitasa
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A bél
Mikrobiom

« AGltraktus a legsUrlbben
kolonizalt rendszer

« Minden egyénben sajatos
diverzitasu flora

« Baktériumok, gombak,
virusok, archeak stb.

« 1500 faj, tdbb mint 50
kulonbozod torzs

« Bacteroidetes, Firmicutes,
Proteobacteria,
Fusobacteria, Tenericutes,
Actinobacteria és
Verrucomicrobia a
legdominansabb torzsek
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A mikrobliom

J e | e n téSég e Elettani folyamatok

. Homeosztazis fenntartasa
- Metabolikus utak
- Immunfolyamatok

\

Diszbiozis
- Permeabilitas-valtozas

- Anyagcsere folyamatok
- Megvaltoztatja az immunvalaszt

Korallapotok

- IBD

- Elhizas

- Diabétesz
- Allergiak

Kép forrasa: Nature 577, S5 (2020)
doi: https://doi.org/10.1038/d41586-020-00194-2
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Mikrobiom és a daganatok

Kozvetett és kozvetlen modon:

> Befolyasolja az immunrendszert, igy a tumorimmunitast, a gyulladast keltd, illetve csokkentd szerepe
altal

» Ezeken és mas hatasokon keresztul tumorszupresszor és onkogén folyamatokban is részt vehetnek pl.:
genotoxinok, metabolitok altal

> Sejtnovekedésben, a sejtproliferacié és a programozott sejthaladl egyensulydnak a fenntartasaban is

szerepet jatszhat
Anti-tumorigenic effects ] [ Pro-tumorigenic effects ]
maintain homeostasis Activtion immune Tumor z
—’t't responce i i Nel:?fofh"s A ‘ modulating function
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Competition with cell activation Neutrophils inflammation activation &
pro-tumor bacteria | Metabolic effects | Immunosurveillance | | Genotoxic effects Metabolic effects Inflammation

Kép forrdsa: Elena A. Ivleva, Sergei I. Grivennikov,: Microbiota-driven mechanisms at different stages of cancer development, Neoplasia,2022
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INntratumoralis mikrobiom

A daganatok nem sterilek, el6fordulnak itk i pwiyaa i YChie i Carc e

bennuk baktériumok i —— -

« Eddig emld, csont, hasnyalmirigy, ovarium, st "3 \ \61\
tudétumorokban, melanoma, DNA destruction| 1% O\Q_. (":)w :
glioblastoma, CRC AR \g & B © - VvV g

« Szerepe lehet az onkogenezisben, tumor- e ' )
progresszidban, terapias valaszban @ v

» Immunvalaszt mdodositjak, pl. ® ! f ey ,o:
Fusobacterium nucleatum gatolja az i e el
NK-sejt aktivitasat &
’ 2
e b8
« Elésegithetik a metasztazis képzddést snt A
oge ® Initiating inflammation

Inflammatory factors

* A baktériumok genotoxinokat termelve o . :
. . . . e . o Tumor microbiome metabolism: A game changer in cancer development and therapy,
elésegithetik a mutacidk képzddéset Frontiers in Oncology
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Gyerekkori tumorok

- Ujonnan diagnosztizalt daganatok ’ :
ké 1 %-3t 20 ég\/ alattiakban 9 Childhood Cancer Incidence

diagnosztizaljak

° ° P e reo P V74 ° . Leukemia
 Epidemiologiaja eltér a felnottkori
tumoroktol: B ymphoms

. Soft-tissue sarcomas

B Neuroblastema and
other peripheral
nervous cell tumors

> 41 % nyirok- és vérképzd szervi daganat
» 25 % KIR tumor
> 7% szarkdma

. Renal tumors

B Other
» 6% neuroblastoma
» 6% vese tumorok
o 7
> -l 6 A) egye b Incidence statistics from https://publichealthmatters blog gov.uk/2017/02/61/childhood-cancer-statistics-what-can-we-leam-from-new-data/

* Leggyakoribb gyermekkori tu.: ALL

Bossu G, Di Sario R, Argentiero A, Esposito S. Antimicrobial Prophylaxis and Modifications of the Gut Microbiota in Children with Cancer. Antibiotics. 2021; 10(2):152.
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A bél mikrobiom szerepe a
leukémia tobblépéses
kialakulasanak modelljében

-Preleukémias klénok kialakulasa: Intrinsic
genetikai fogékonysag.

-Kornyezeti hatasok szerepe: tovabbi
kromoszomalis eltérések, szekunder mutacios
esemeéenyek.

-Mikrobiom szerepe: A bél mikrobiom egy Ujabb
Ltriggert" képviselhet a leukémia tobblépcsds
folyamataban

‘Védelem szerepe: Ezzel szemben az ,intakt"
mikrobiom vagy a kérokozokkal vald interakcid
hianya megvédheti a genetikailag hajlamos
egyéneket

Forras: Vicente-Due~nas C, Janssen S, Oldenburg M, et al. An intact gut microbiome
protects genetically predisposed mice against leukemia. Blood. 2020;
136(18):2003-2017.

Eubiotic configuration
T a-diversity

No cancer
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ALL vs kontroll csoport

Diagnoézis idopontjaban

« Alacsonyabb diverzitas: A tumoros
gyermekek bél mikrobiomja alacsonyabb
diverzitast mutat, mint az egészséges
kontrollcsoport, mind a kezelés elbtt,

mind utan
 Magasabb relativ abundancia: v
« Bacteroides clarus ——
« Bacteroides fragilis

« Alacsonyabb rel.abund.:

 Firmicutes e
- Actinobacteria

- Blautia

 Faeacalibacterium | g
 Parabacteroides

Alla diverzitas: Eqy mintan beldli diverzitasra vonatkozik
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Gyermekonkologia

« Gyermekkori rizikéadaptalt kezelések
kemoterdpa (+/- HSCT), muUtét, radioterapa
« Kemoterapia mellékhatasa

citotoxikus hatas
IMmmunszuppresszio
fert6zések
neutropénids 14z (neutrophils < 500/mMm?3)

Széleskorlen elterjedt antibiotikum hasznalat, amely az intenziv
kemoterapias kezeléssel hosszUtavon karositja a bél mikrobiomot

Bossu G, Di Sario R, Argentiero A, Esposito S. Antimicrobial Prophylaxis and Modifications of the Gut Microbiota in Children with Cancer. Antibiotics. 2021; 10(2):152.
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Infekcio és

Neutropénias laz:

magasabb

Enterococcaceae
(Proteobacteria
phylum) prediktiv

marker?
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Felnoétt tulélékben csokkent:
Faecalibacterium
abundanciaja as az Alpha
diverzitas, amit kordbban
osszefuggésbe hoztak az
elhizassal
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7 o . . L . .
Initial state Transient recovery Profound dysbiosis Recovered diversity
e I I I O e r a p I a is perturbed between courses associated with HSCT with altered composition
°
Chemotherapeutic|drugs
Antibiotics Chemotherapeutic drugs

* Epithel barrier serulest, v o |y SRR
immMunszupressziét és

baktréiumok /

transzlokacidjat okozza . T

P A | fa d ive r Z i t a’ S Chemotherapeutic protocols Hematopoietic stem cell transplantation Long-term recovery

[X] 7 . . . Only for high risk patients according to local therapeutic protocols
csokkeneés Tovabb fokozzdk a bél
barrier sérulését és az

 Novekedett: infekcid lehetéségét
Streptococcaceae

Clostridiaceaqe
Enterococcus

Gut microbiome
a - diversity

Masetti R, Muratore E, Leardini D, Zama D, Turroni S, Brigidi P, Esposito S, Pession A. Gut microbiome in pediatric acute leukemia: from predisposition to cure. Blood Adv. 2021
Nov 23;5(22):4619-4629. doi: 10.1182/bloodadvances.2021005129. PMID: 34610115; PMCID: PMC8759140.
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Il. Profilaktus AB hasznalat N q )\
e

« Antibiotikum hasznalat csokkenti a morbiditast és mortalitast
(mh-k megelozésén keresztul)

« Sumetrolim (szulfametoxazol és trimetoprim)

gram-pozitiv baktériumok, gram-negativ baktériumok, Nocardia,
Pneumocystis jirovecii

Mellékhatasok:
» Rezisztencia, gombas fertbzések, C. difficile fert6zés

» Jelenleg nincs elegendd kutatas, de profilaktikus dozis kevésbé okoz a bél
mikrobiomban valtozast

Bossu G, Di Sario R, Argentiero A, Esposito S. Antimicrobial Prophylaxis and Modifications of the Gut Microbiota in Children with
Cancer. Antibiotics. 2021; 10(2):152.
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1. AB a kezelés alatt

Piperacillin- SCFA szUkséges:

tazobactam: széles A Firmicutes csoport « GIT epitélidlis sejtek
spektrumu, Gram- S tagja,_fontqs_ energiametabolizm
pozitiv, mind a Gram- szerepet jatszik a rovid e

’ . |lancuy zsirsavak (SCFA) " .
negativ baktériumokat termelésében a bél barrier

erinti. . funkcidjanak
Vancomycin: Gram- Anaerostipes fenntartdsdhoz
pozitiv baktériumok Blautia gatolja a

ellen hat, igy Dorea gyulladast, erésiti a

Firmicutes és : vastagbél védelmeét
Actinobacteria Roseburia és a nyalkahartya

taxonok relativ Coprococcus Immunitasat,

2?gknkde?1 r;iuaj =t Subdoligranulum csdkkenti az
oxidativ stresszt
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1. AB a kezelés alatt

> Opportunista kérokozék novekedése: A gombaellenes szerek jelentés mértékben novelik az opportunista kérokozék
jelenlétét pl. C. difficile

» AB ambivalens szerepe
» Hosszu tavu hatassal lehetnek a jovébeli egészségi allapotra, kuldndsen fontos figyelembe venni az életkor hatasat

> 3 év alatti gyermekek esetében kulon dilemma all fenn, mivel életkoruk miatt fogékonyabbak a sulyos fertézésekre, de
mikrobiomjuk diverzitdsa csokken, igy az antibiotikumok/gombaellenes szerek hasznalataval fokozottan ki vannak téve a

diverzitas csokkenésének kockazatanak

» Az antibiotikumok és gombaellenes szerek hasznalataval egyutt jelentds ndvekedést tapasztaltak olyan baktréiumok rel.
Abundancidjaban amelyek altaldban a szajuregben taldlhatéok, mint példaul az Actinomyces, Rothia, Abiotrophia és

Streptococcus.

Az ordlis baktériumok szamanak novekedését a GIT mikrobiomjaban vastagbélrakos betegeknél mutattak ki

Katherine A. Dunnl2,3f, Tamara MacDonald4,51 Antibiotic and antifungal use in pediatric leukemia and lymphoma patients are associated with
increasing opportunistic pathogens and decreasing bacteria responsible for activities that enhance colonic defense

Cyermekgyogyaszati Klinika Sagi Viktoria
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TBIl=teljes test besugarzas

IIl. Sugarkezelések

« Lachnospiraceae, Enterococcaceae csalad tagjait figyeltek meg, olyan
leukémias betegek kezelés elbtti székletmintdiban, akiknél kevésbé sulyos

béltoxicitas alakult ki, amikor allo-HSCT soran TBI-t kaptak

« SCFA-t termeld probiotikumok, pl. a Lactobacillusok és a

Bifidobaktériumok, nyudjthatnak védelmet a TBI toxicitasa ellen

SCFA-k szerepet jatszhatnak a komplex terapias hatékonysagban, féleg a mucosa

protektiv védelmeén keresztul

Targeting the gut microbiota for cancer therapy
Miriam R. Fernandes, Poonam Aggarwal, Raquel G. F. Costa, Alicia M. Cole and Giorgio Trinchier
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V. Ossejt transzplantacio (HSCT)

« Allogén: ALL, AML

° AUtOlég egyes S70 | |d tumoro kn é | Conditioning regimen Allo-HSCT Tr— G
1 donor T cells Lot =
» Ewing-sarcoma j&

Central nervous
system

> Neuroblastoma J i ; e
* Chemotherapy iver f A "
> Medulloblastoma ek ct = A
% /. tract -’1’.:'-
= = 5 Qvar .
SZOVOd me ny: Don% = t{35tiy5 Haematopoietic

system
haematopoietic

° GVH D stem cells
 Infekciok i ol
ecipient Recipient Recipient

« Sugarterapia mh.
« Kemoterapia mh.

Targeting the gut microbiota for cancer therapy
Miriam R. Fernandes, Poonam Aggarwal, Raquel G. F. Costa, Alicia M. Cole and Giorgio Trinchier
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Actinobacteria

(phyllum]
_ o= —‘-‘Prevoteﬂa
| Increased OS* 1 |
V. Allo-HSCT e HEW
(genuSJ ; | .. . Bacteroidetes
(phylum)

' Actinomyces
_— . l(genus)
Inlestmal pulmonary p |

- Alacsony diverzitasu bélflora

Proteobacteria

szignifikdnsan novelte a e |

Intestinal domination, A5

Ll ” G ¥
mortalitast e |

| Protection against

Enterococcus
dommauon’
- Barnesiella
(genus)

/

G ammaproteobacteria
|(class)

- Gammaproteobacteria (pl. I
Enterobacteriaceae csalad)
dsszefuggésben hozhatd a |
magasabb mortalitassal

[ Resistance to
Clostridium difficile
Blautia | through secondary
(geﬂus? bil e ac:d pmdur.non”

Intestinal
| domination®

Streptococcus —

« Magasabb relativabundancidju e v B

‘!Increased OS“_|

'f,:;g‘ ﬁ.\_

. e Bacilli {class]l\-‘ - ! : :
Lachnospiraceae es B ¥ nompcoctocoe | G N, e
Intestinal domination, . (family) L Wy difficile

.+ decreased mortality’

Actinomycetaceae csalad e e
kedvez6bb kimenetelet jeleznek ] I
. . _ ) _ e o e, Coside o) et
« Széklet mikrobiom vizsgalat, mint -]
prediktiv marker?
Kék szin: elbnyds hatas
Piros szin: negativ hatas

Incraszed indosy\ | = | Decreased GVHD mortality'*
sulfate and decreased | S

mortality”

Shono'Y, van den Brink MRM. Gut microbiota injury in allogeneic haematopoietic stem cell transplantation. Nat Rev Cancer. 2018
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@
Bélfléra ésszetételét‘ Kb. egy évvel terapia Bélflora
® befolyasold hatasok utan rendezédése

Ruminococcaceae
DE! Lachnospiraceae
Faecalibacterium
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Be| mikrobiom ,helyreallitas’-
Problotikum

. Egl\ées probiotikumok segithetnek (?) helyreallitani a
mikrobiom megbomlott egyensulyat

« Gyulladascsokkentd és nyalkahartyavedd képességu taxonokat
tartalmaquproblotlkus keszitmeények, mint példaul a
Lactobacillus sp{). és Bifidobacterium spp., alkalmasak
lehetnek a kemoterapia és a sugarterapia altal kivaltott
toxicitas megelozésére

« Lactobacillus rhamnosus a kezelés alatt csokkentette a
hospitalizaciot és a Gl mellékhatasokat

« Daganatos gyermekeknél, a probiotikumokat ma mar
kilonbozd tanulmanyok figyelembe veszik, minta | .
kemoterapiaval és sugarterapiaval 6sszefuggd mucositisek
megeldzésének lehetséges eszkdzét

Cyermekgyogyaszati Klinika Sagi Viktoria
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Preblotikum,
diéta

* Prebiotikum: olyan
elelmiszer osszetevdk,
amelyek serkentik a
Jjotékony hatasu
baktériumok
szaporodasat

 Fermentalt ételek
fogyasztasa (kimchi)

 Magas rosttartalmu
etelek

« Oligoszacharidok
fogyasztasa

'_{;‘-‘ SEMMELWEIS Cyermekgyogyaszati Klinika Sagi Viktoria
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FTM és posztbiotikumok

FTM (fecal microbiota
transplantation) : Probalkozasok a
mikrobiom helyreallitasara faeces

153 L] . o - . -
POSthOtICS transzplantacioval immunterapiaval
A postbiotic is a preparation of inanimate ka pCSOlatba n p | . mela Nnoma ba N

microorganisms and/or their components » te ra' D | é S h até kO nysa' g ot fO kOZta

that confers a health benefit on the host.

s N o N N

Postbiotics may contain and/or microbial cell with or without
intact inanimate fragments/structures... metabolites/endproducts

COMPONENTS OF & %@ Cp?\ D) PRAES Posztbiotikumok: nem életkepes
© o [ Pk | T bakterialis termekek, metabolitok
L J e ) memmese ) gmelyek bioldgial aktivitassal birnak
a gazdaszervezetben ( SCFA,
poliszacharidok, vitaminok stb..)

SEMMEILWEIS Gyermekgyodgyaszati Klinika Sagi Viktoria
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Osszefoglalo:

« A bél mikrobiom a tumorgenezisben, kezelés hatékonysagaban és a kimenetelre is hatdssal lehet

« Gyerekkori tumorok és bél mikrobiom vizsgalata egyenlére limitalt az alacsony esetszam és komplex
kezelések miatt

« Féleg leukémias populacidban torténtek vizsgalatok:
» Egyes baktériumok szignifikansan emelkedettek voltak az ALL-es betegekben (kezelés elott)
egészséges gyermekekhez képest

> Bél mikrobiom, mint prediktiv marker szerepe felmeril

« A bél mikrobiom befolyasolhatja mind a révid, mind a hosszu tavu klinikai kimeneteleket, ezért rendszeres
vizsgalata szukséges lehet a kezelések soran és utan

SEMMELWEIS Gyermekgyodgyaszati Klinika Sagi Viktoria
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Table 1| Clinical evidence that the gut microbiota composition is associated with the efficacy of anticancer therapies

Patient population
Immunotherapy

249 patients with
advanced-stage cancers
{140 with NSCLC, 67 with
RCC, and 42 with urothelial
carcinoma)

43 patients with metastatic
melanoma

42 patients with metastatic
melanoma

74 patients with
advanced-stage NSCLC

Twa cohorts of patients
with metastatic melanoma
(n=26 and 39)

Antineoplastic treatment

Immunotherapy with
anti-PD-1 or anti-PD-L1
mAbs

Immunotherapy with
anti-PD-1 mAb

Immunotherapy with either
anti-PD-1 or anti-CTLA-4
mAbs

Immunotherapy with
anti-FD-1 mAb (nivolumab)

Immunotherapy with
anti-CTLA-4 (ipilimumab)
and/or anti-PD-1
{nivolumab) mAbs

Observations

= Patients prescribed antibiotics
within 2 months before or 1 month
after the first injection of anti-PD-1
or anti-PD-L1 mAbs had shorter
PF5 (3.5 months versus 4.1 months;
P=0.017)and O% (11.5 months versus
20,6 months; P<0.001) durations

* Metagenomic analyses revealed
that Akkermansia muciniphila was
enriched in responders

165 rRNA analysis revealed that
enrichment of Faecalibacterium

spp. in baseline faecal samples was
correlated with a better clinical
outcome at 6 months (P<0.01) and
increased densities of CD8* T cellsin
the tumour microenvironment

Therapeutic benefit was correlated
with a high abundance of
Bifidobacterium longum, Collinsella
aerofaciens, and Enterococcus faecium;
A muciniphila was present exclusively
in responders

Prescription of antibiotics within 3
months before or during nivelumab
treatment did not affect PF5; OS was
not evaluated

* 165 rRNA cluster analysis revealed
that patients with faeces enriched
for Faecalibacterium spp. and
Firmicutes had longer PFS durations

* Responders to ipilimumab plus
nivolumab or nivolumab alone
had faeces that was enriched for
Faecalibacterium prausnitzii and
Darea formicigenerans, respectively

Conclusions

= Antibiotic prescription is associated
with decreased response to ICB
{association remained significant
after multivariate analyses adjusted
for known prognastic risk factors)

= A muciniphila is associated with
response to PD-1 blockade

Proof of concept demonstrated

in mice: the higher abundance of
Faecalibacterium spp. in germ-free
mice transplanted with faecal

samples from responders versus
nonresponders confirmed that the gut
microbiota dictates the outcome of
therapy

In germ-free mice, FMT of samples
from patients with a response

to ICB improved responsiveness

to anti-PD-L1 antibodiesina

T cell-dependent manner, suggesting
that the bacteria have a direct role in
dictating therapeutic outcomes

InNSCLC, PFS after ICB was not
influenced by antibiotics treatment

= Gut microbiota composition
correlated with clinical outcome

= Only 4 and 3 patients in these
cohorts had recently received
antibiotics; therefore, studies on
the influence of antibiotic-related
dysbiosis were inconclusive

Refs

Tati

Patient

pop
Chemotherapy (cont.)

= Discovery cohort: 16
patients with recurrent
CRC and 15 patients
without CRC recurrence

= Validation cohort: 44
patients with recurrent
CRC and 48 patients
without CRC recurrence

500 patients with
haematological
malignancies undergaing
allo-HSCT

Two cohorts of patients
with haematological
malignancies undergoing
allo-HSCT (n=541 and 113)

Chemotherapy

800 patients with CLL
and 122 patients with
lymphoma

64 adults with AML

1,069 CRC specimens

Anti lastic tr

¥

Chemotherapy

Different myeloablative
and nonmyeloablative
chemotherapy regimens

Different myeloablative,
reduced intensity,

and nonmyeloablative
chemotherapy regimens

Cyclophosphamide-based
chemotherapy

Various induetion
chemotherapy regimens

Standard CRC therapy
{surgery £ adjuvant
chemotherapy)

Observati

165 rRNA analysis revealed that
tumour enrichment for F. nucleatum
was associated with recurrence

after chemotherapy and was more
predictive than standard AJCC clinical
staging

Gut decontamination with antibiotics
correlated with an increased
incidence of acute GVHD and, more
importantly, gastrointestinal GVHD,
translating to worse OS than that
observed in patients who did not
receive antibiotics

* 165 rRNA analyses demonstrated
that Eubacterium limosum was
associated with a decreased risk of
disease relapse and/or progression
after allo-H5CT

= High bacterial diversity in the gut
and enrichment for Blautia spp. were
associated with a decreased risk of
GVHD-related death

Patients treated with antibiotics
targeting Gram-positive bacteria
during anticancer therapy were
less likely to achieve an objective .
response and had shorter PFS

(14.1 months versus 44.1 months;

P <0.001) and OS5 (56.1 months versus

91.7 months: P<0.001) durations

than those who did not receive such
antibiotics

* Low baseline microbiota diversity .
was correlated with an increased
risk of infection: use of carbapenem
antibiotics was associated with .
decreased diversity

* Reductions in oral and faecal
diversity occurred after induction
chemotherapy, with enrichment for
Lactobacillus spp. and loss of Blautia
spp. and Prevotella spp.

Higher abundances of Fusobacterium
nucleatum in tumour specimens.

as measured by quantitative PCR,
correlated with a higher
pathological T stage and shorter OS
durations

Conclusions

= F. nucleatum was a risk factor for CRC
recurrence

e Invitro, F nucleatum bound to TLR4
on CRC cells and upregulated ULK1
and ATGT activity via the MYD85
pathway, thereby prometing
autophagy and chemoresistance

Antibiotic prophylaxis altered
microbiota diversity and could
potentially be included in

the haematopoietic stem cell
transplantation comorbidity index

* Gut microbiota composition
predicted clinical outcomes of
allo-HSCT

= Antibiotic treatment was associated
with under-representation of Blautia
Spp.

* Gram-positive antibiotic use was an

independent risk factor for disease
progression

Eradication of Gram-paositive
bacteria and, thus, alteration of the
gut microbiota are associated with
impaired chemotherapy efficacy

Chematherapy and antibiotic use
are correlated with decreased
microbiota diversity

Low baseline microbiota diversity
was a risk factor for infection

Microbiota composition correlated
with clinical outcome, independent of
standard cancer staging
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~1012 distinct microbial species on Earth,
11 are labeled human carcinogens,
oroncomicrobes,” by the International
Association for Cancer Registries (IACR)

* Microbes initiate cancer
through genotoxin-mediated
mutagenesis; in particular,
colibactin (a DNA alkylator),
cytolethal distending toxin
[CDT; direct
deoxyribonuclease (DNAse)
activity], and Bacteroides
fragilis toxin (Bft; reactive
oxygen species (ROS)
producer) cause mutational
signatures found in colorectal,
head and neck, and urinary
tract cancers
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TTcells TCD4CXCR3' s
({CD4°CCRY) T cells
SfoiL-12 LT, cells
Gastrointestinal 2 N TCD4"CXCR3,
tract B VY T cells
.,
—a A muciniphil g
g TCDS" T ells
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// ripheral blo ]C{;\
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p

Tumour | Taycells

EET

(Faecalibacterium spp.) —

C c Bifidobacterium spp.

\==d Antibiatics
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Mikrobliom

Systemic translocation

of bacteria, bacterial Distal and systemic effects

éS aZ ocal efrects
onkoldgia

Cancers at epithelial barriers

(gastrointestinal tract and others):

* DNA damage

= Tumour progression

* Tumour microenvironment
» Cancer immunity

A bél mikrobidta befolyasolja az onkologiai kezeléséket
« aterdpia hatékonysagadnak fokozasa/csdkkentése

« és a karos hatasok megel6zésén/fokozasan keresztUl

products and metabolites
Cancers at distant sites:

* Metabolic effects
= Drug metabolism
* Tumour microenvironment
* Cancer immunity

Tumour-associated microbiota

* [mmune suppression/activation

* Tumour promotion

= Facilitation of metastasis

» [nactivation of
chemotherapeutic drugs

= Bacterial antigen presentation

Gut microbiota| | E—

Cancer therapy
|

|
Chemotherapy

* Drug metabolism

* Toxicity

* Anti-tumour activity

* |nduction of cancer immunity

Adoptive T cell transfer
* T cell migration to tumours

= Tcell proliferation
* Tcell tumour cytotoxicity

Fernandes et al., Nature Review Cancer,
2022
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Immunotherapy Haematopoietic stem cell transplantation

* Efficacy * Modulation of graft-vs-host and )
* |Immunoactivation/suppression W graft-vs-leukaemia effects [-—-’ 4
s |mmune related adverse effects e * Haematopoietic reconstitution N, =

* Dyshiosis-related oppartunistic Vi
bacterial infections | |

Radiotherapy Hormonal therapy

* |mmunoactivation/suppression =
s Bacterial production of androgens f
* Metabolism of cestrogens

* Efficacy
* |mmunoactivation/suppression
* Toxicity

Sagi Viktoria
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intrathecal chemotherapy

methotrexate

6-mercaptopurine :
standard risk vums‘:::: G-mercaplopurine
methothrexate L-asparaginase methotrexate N,
hydrocorstisone Prednisone/dexamethasone \
Diagnosis Induction phase Consolidation phase Maintenance phase Recovery phase N
6 weeks 9 months 2-3 years 2-3 years
high-risk cytarabine L-asparaginase, doxorubian, L-asparaginase, doxorubidn,
gh etoposide, cyclophosphamide, etoposide, cyclophosphamide, /
cytarabine cytarabine
diarrhea numbness constipation bleeding
Side effects nausea and vomiting infections fatigue
Plesicutes Bacterioides o Bacteriodete Fizmicutes Lachnospiraceae y  Bifidobacterium Lachnospiraceaey Bifidobacterium Faecalibacterium , Ruminococcus spp
Clostridiales | B. uniformis cainobummn glowmim Roseburia 1 Streptococcaceae Roseburia 1 S;‘n‘;-lm'ua’.z(m«'T Lac.'ruosb.-.rm*ewl Actinobacteria '
f::::;‘;:,d::” mB = Fm 'mrnﬂmlmm Enterococcaceae Enterococcaceae Bacteroidetes Bifidobacterium
C 114
Parabacterioides Ruminococcaceae  Enterococcaceae
Blautia
Rosebuna
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Microbiome of ALL patients
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Colorectalis carcinoma
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Dysbiosis
Bacterial diversity decrease

Firmicutes phylum decreased
 Faeacealibacterium,

/% « Blautia,

0 ﬁa _79 “ Healhy contol

« Roseburia

o 4 ; .
a e B 9 : |+ Proteobacterium phylum
‘ Increased

- _ . « Enterobacteriaceae
@ Firmicutes 1 Bacteroidetes [ Fusobacteria

[ Actinobacteria [ Verrucomicrobia [T Protosbacteria ° E COlI
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| 3 D Lachnospiraceae @ Metabolites

== Microbiota

Roseburia e9® (e.g. SCFAs) o
e R B -
) , , o I l“ | j/ .. | Enterobacteriaceae _» \ \ = ‘ |
e Mikrobialis Utvonal szabalyozza a bélhamsejtej === | / 59 g \ Pt bl b
barrier funkcioja és meghatarozzak az anti_TNF // h \,\\, o~
terapiara adott valaszkézséget ;,ﬂ‘_‘x\\ __,.r-+ \ H ) 7
e Szalicidltok szerepe: megnézték a mikrobiomra vald ( f_.' = ¥ ) s
hatasat. Csokkent a mikrobiolais diszbiozis, javult - . Ll i
az . [
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