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Mikrobiom vs. mikrobiota

Mikrobiom Mikrobiota
= genom = Zivé organismy



Jsme lidi nebo mikrobi?

human cells

Sender et al, PLOS, 2016



Jsme lidi nebo mikrobi?

human cells bacteria

cells
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Sender et al, PLOS, 2016

0.2 ® erythrocytes (] others M bacteria
@ adipocytes B muscle cells

Clovék 30 bilion( 20-25 tisic 70-100 kg
(3.0 x 10e13) (2.0x 10e4)

Mikrobi 38 bilionl 2-20 miliont 1-3 kg
(3.8 x 10e13) (2.0x 10e6 — 2.0x 10e7)

1.3 x vice bakterialni 100x vice bakterialni Porad vic ¢lovék



Microbiome
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Fyziologicka role mikrobiomu
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1 Ci
Mikrobiom ve zdravi a nemo

. s ovlivﬁuje C-section
Co ho nejvice Formula feeding
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Co je tedy

~dobra“strava?
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,Thirty different plants

«
per week
(Knight et al, American Gut Project, 2012)
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Short chain fatty acids (SCFA)

Non-starch Resistant
polysaccharides starch
Oxalo- 3
Pyruvate acetate
Lactic acid
Acetyl CoA bacteria =
Bacteroides

| Acetate |

Bacteroides
Bifidobacteria
Clostridia
Desulfovibrio
Eubacteria
Fusobacteria
Peptococci
Peptostreptococci
Propionibacteria
Ruminococci
Veillonella

Ramakrishna BS. J

Ruminococci

Aceto-
Acetyl-CoA Lactic acid
bacteria
—_— —_—
I ¥
Butyrate Propionate

I Clostridia Bacteroides
Eubacteria Clostridia

I Fusobacteria I Propionibacteria
Ruminococci Veilonella

Gastroenterol Hepatol 2013

Vyziva pro enterocyty:

* podporuji proliferaci a opravy bunék
 podporuji difernciaci

* upeviuji spojeni (tight junctions)



Jak muze vypadat vysldke

British Gut Project (] microbio.

Feish YOUR AMERICAN GUT SAMPLE

10f1

What'’s in your American Gut sample?

‘Your most abundant microbes:  Your most enriched microbes:

T Sample  Taxonor Sample F i Fold
Genus Bacteroides 26.6% Genus Peptoniphilus 1.21% 011% 11x
Genus Faecalibacterium 15.8% Genus Lachnospira 7.29% 0.88% 8x
Family Lachnospiraceae 10.5% cont. Genus Ruminococcus  1.78% 0.71% 3x

us L i 7.3% Genus P X 0.07% 0.00% 37x
Your sample contained 8 rare taxa, induding the following: Genus. Genus Gerus Anaero-
fust's, Genus Selenomonas, Genus Succinciasticum.

How do your gut microbes compare to others? = @™« omes - unspostes

1 vour Courny
[ westom Dwt
[ JAmaradians
W aawans

Different Body Sites Different Nationalities

The American Gut Population




Hlavni kmeny

Co tam bydli?

Tridy

Priklady rodt

Actinobacteria

Actinobacteria

Actinomyces; Bifidobacterium

Bacteriodetes

Bacteroidia

Bacteroides; Prevotella; A

listipes

Firmicutes

| W Bacieroidotos

Bacilli

Bacillus; Staphylococcus

Enterococcus; |Lactobacillus;|Lactococcus;

Streptococcus; Leuconostoc

= Cyanobacteria Clostridia Clostridium; Coprococcus; Roseburia;
Faecalibacterium;|Ruminococcus
Negativicutes Veillonella
Proteobacteria Epsilonproteobacteria Helicobacter; Campylobacter
Gammaproteobacteria  Citrobacter; Escherichia; $higella; Klebsiella;
Providencia ....
Verrucomicrobia Verrucomicrobiae Akkermansia




Blastocystis sp.

Nejvice zastoupenad eukaryot ve strevé
Marker vysoké bakterialni diverzity

Prevalence nizkd v rozvinutych zemich (30-
50%), a u chronickych stfevnich
onemocneéni

Klasifikovana do subtypl (ST1-ST22)

Large intestine

Gut microbiota
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Cinek et al, Parasites and Vectors, 2021
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Stool collection

Stored at -80°C

| _——™] DNA stored in -80°C

DNA Extraction

PCR for 16S rDNA

Mass sequencing of
this gene

Group reads by
similarity, count them

Classify taxonomy

>0TU1: AAGCATATGCTATGATCGATCATGACT
>0TU2: CATGATCTGACTATTATTCGCGATTTG
>0TU3: GCGATATTCGATCTATTCGATGCGGAT

>0TU1: Firmicutes; Clostridia; Clostridium piliforme
>0TU2: Firmicutes; Clostridia; Ruminococcus bromii
>0TU3: Firmicutes; Bacilli; Leuconostoc

Randomly

fragment

total DNA

Sequence,
assemble genes

Analyze composition

controls

Compare cases with

Data analysis

mmmmmmm ) _Bacterocer p_Fimicutes [ Proteotact

Abundance.

Caco

N

Classify genes
by function

the microbiome

> glucosidase

> lambda phage capsid
> lactase

> cable pilus

Assess functional capabilities of

Compare cases with controls
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Co je dobry a spatny vysledek?
DOBRY SPATNY

Vysoka alfa diverzita (300-1000 species) Nizka alfa diverzita(méné nez 100
species)

Anaerobni prostredi (napf. velmi malo Mnoho fakultativnich anaerobt (napf.

Proteobacteria) vice Proteobacteria)

Vice producent( SCFA Malo producentt SCFA

Blastocystis pozitivni Blastocystis negativni



FYZIOLOGICKA MIKROBIOTA

| CoNS, S. aureus, diphteroids

N
; B
\\ ’ \}3‘ J
: é%/%' Diphteroids, viridans strep,

Viridans streps, oral neisseria,

Veillonella
‘ oral neisseria
H - Anything apart from: Anal Swab
- (Viridans strep) - Campylobacter, Salmonella, A
< Yersinia
- = N - C. dificile and H. pylori (both in
= 1 CoNS, diphteroids, enterococci stool)

- Parasites (Cryptosporidium,
Entamoeba histolytica e.g.) but
not Blastocystis and maybe not
Dientamoeba

(10e3 and lower in urine)

Lactbacilli,

. ' corynebacteria,
: C CoNS, streps

CoNS, S. aureus, diphteroids,
C. acnes, micrococci




FYZIOLOGICKA
MIKROBIOTA

Nejcastéjsi materialy s fyz. mikrobiotou
 Stér klze

Vytéry z nosu a nosohltanu
Vytér z krku
Sputum a aspiraty z DCD

Vytér z vaginy

Vytér z rekta

Stolice

NOS
KN stafylokoky, SA
difteroidni tyCinky, MC

NOSOHLTAN
difteroidni tyCinky
viridujici streptokoky
stni neisserie

DU, ZALUDEK
viridujici streptokoky
stni neisserie
veillonelly, GNAC
prevotelly, bakteroidy
v zaludku vse

v mensim mnozstvi

DCD A PLICE
dynamicka mikrobiota
(viridujici streptokoky,
prevotely, veillonelly)

TENKE STREVO
laktobacily
bifidobakterie
bakteroidy
streptokoky
enterobakterie aj.

DISTALNi URETRA
KN stafylokoky
difteroidni tyCinky
enterokoky

[ —
VAGINA (DOSP. ZENA)

laktobacily
korynebakterie

KN stafylokoky
streptokoky, bakteroidy
G. vaginalis, M. hominis
et genitalium

U. urealyticum

kvasinky (zejm. rod
Candida)

TLUSTE STREVO
obligatni anaeroby:
bifidobakterie
eubakterie
fusobakterie
peptostreptokoky
klostridie aj.
fakultativni anaeroby:
napr. enterokoky
enterobakterie

VNE)Si GENITAL
KN stafylokoky
difteroidni tyCinky
Mycobacterium
smegmatis

KUZE

KN stafylokoky*, SA*
difteroidni tyCinky*

C. acnes, mikrokoky
NEHTY

vSe oznacené *

+ mykotické organismy




Anything in a ,sterile”
sample:

» Tkané
» Srdecni chlopné

» Hemokultury (kromé 1/6
KN stafylokoky)

» Kloubni aspirat

» Mozkomisni mok

Mimo jiné:

» Vice nez 10e3 CFU ze
suprapubické punkce

» STD patogeny u déti

> E.coliin ze vzorku stolice u
kojencu a batolat



What influences the gut microbiome?

- C-section
or o
Ervironmenta e
X T ' Diet Circadian disryptic =
Reknéte jim at: Breastfeeding Stress "
7 Ve Vé Vagina’ b‘rth s:dentary "festy,e
- Jedi Siroké spektrum Genetics JProcessed diet
rostlinny'/ch pOtraVin w
Ntibiotics
- Dobre spi, cvici a jsou venku A

“SYMBIOSIS” “DYSBIOSIS”

Konzultace vysledku: mj.
diverzita a ¢etnhost anaerobU

Co muzete délat jako lékari:
Rikejte jim to samé bez vyzvani
Predepisujte ATB jen kdyz je to tfeba

Nelecte Blastocystu u - Ale klidné ndm radsi zavolejte ;)
asymptomatického pacienta




Take-home message

1. Jste superorganismus (bunécné: 1.3x vice mikrobialni nez lidksy)

2. Potraviny bohaté na vlakninu jsou nejlepsi potravou pro strevni mikrobi, ktefi

produkuji SCFA a ty jsou potravou pro enterocyty a udrzuji mj. strevni integritu

3. Hlavni kmeny bakterii ve stfeveé jsou Firmicutes a Bacteroides

4. Rikejte pacientlm at ji diverzitu rostlinnych potravin, cvi¢i a popdorujte kojeni.
Predepisujte ATB jen kdyz je to treba.

5. Naucte se jak vypada fyziologicky ndlez z kazdého vzorku, at jste pak v klidu
kdyz ho uvidite



