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Lidska mikrobiota a mikrobiom
Uvod
— Mikrobiota

* Tvori 1-3 % télesné vahy Clovéka

« Komplexni ekosystém dle specificke lokalizace a
podminek

* 10x vice bakterii nez je bunék v lidskem téle
— Mikrobiom je soubor genu vSech mikroorganizmu osidlujicich
lidskeé tkane a tekutiny

PN
» JedinecCny otisk !@

* Projekt

* 100x vice genu mikrobiomu nez v lidském genomu (27 tis. genu)

Personalizovana medicina

Characterization of the microbiomes
of healthy human subjects at five
major body sites, using 16S and
metagenomic shotgun sequencing.

Characterization of microbiome and
human host from three cohorts of

microbiome-associated conditions,
using multiple ‘omics technologies. é

Enter iHMP I\/I U I\I I

NIH Human Microbiome Project
Arnold et al., 2019 I\/| E D



https://hmpdacc.org/hmp/overview/
https://link.springer.com/chapter/10.1007/978-3-319-96830-8_39

X ~ —) : Lo :
Clovek C— Lidska mikrobiota

Filozoficky pohled

— Mozek — Eukaryota — Spojivky
« Osobnost a mysleni « Houby _ Ustni dutina
* Prvoci

— Imunitni system ] ]
— Dychaci cesty

 Adaptivni IS — Bakterie
— Milécné zlazy
— Genom _ Archaea
* Fenot _ — GIT
yP — Viry
— Kuze

— Urogenitalni trakt

MUNI
ED

Rees et al., 2018 I\/|
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https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.2005358
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Lidska mikrobiota

Mozek

— Osa strevo-mozek
 Stres, deprese, autismus, PD, AD

* Regulace pomoci pre- a probiotik

— SCFA reguluji GPR41-
zprostredkovanou aktivitu
sympatického NS — E vydej

— Tryptofan ma primy vliv na spanek

— Neurotransmitery

— Cytokiny

Personalizovana medicina

Mood, cognition,

Hypothalamus emotion

CRF
\J
Pituitary

ACTH

Y

Adrenals

Circulation

Cytokines

Tryptophan |

- N
Enteric metabolism
muscles

Eﬁithéiiunf l ol hd A

Gut
Q\ microbiota
- :
Q(\ Neurotransmitters |

y _/(\Q\ (_’.‘ﬁ

Jenkins et al., 2016 Cryan a Dinan, 2012 IVI U I\I I
ED

Nature Reviews | Neuroscience I\/|

R

Intestinal lumen

Kimura et al., 2011



https://www.ncbi.nlm.nih.gov/pubmed/21518883
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728667/
https://www.ncbi.nlm.nih.gov/pubmed/22968153

Lidska mikrobiota

Imunitni system
— SCFA

» Stimulace produkce stfevniho hlenu

 Diferenciace B bunék na plazmatické
buniky produkujici Ig

* Spojeny s protizanétlivym fenotypem
(inhibice histonovych deacetylaz)

— Bacteroides fragilis PSA

* Indukce CD4* T lym profil — indukce
Treg a suprese Thl7 aThl

— Niacin, tryptofan, taurin (inflamazom)
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q

]

Dietary fibres or
resistance starches

!
Oyo—’jf?%

%O%O

Commensal bacteria

Pathogenr
| exclusion

SCFAs (acetate, butyrate
— @ and propionate)

T Epithelial
barrier

LTI

Energy
metabolism

N

(1 FOXP3
IL-18 secretion | TTGFB
T |L-lp

i \

,
T Mucus GPR41 ] GPR43] GPR109A Calsi
Y

Goblet cell

j [—} HD-/I\-Cs

/ Signal
2 Inflammasome transduction Apoptosis |
— activation Hyperacetylation

| 7T, cells and .

| toljerogenic DCs

. Al
Histones

CD4*T cell

T Gut homeostasis |

e

activation

\ Neuroiﬁhammation i
Tl Microglial cell

[4 Allergic airway
inflammation

LT,2 cell responses I\/I

N1
D

U
Rooks a Garrett, 2016 Belkaid a Hand, 2014
M E

Nature Reviews | Immunology


https://www.nature.com/articles/nri.2016.42
https://www.ncbi.nlm.nih.gov/pubmed/24679531
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Lidsky mikrobiom

,Druhy genom"”

— Epigenetické modifikace
— Metabolizace xenobiotik (nepfimo/pfimo)

!

— Personalizovana terapie

Personalizovana medicina

\

Metabolity hostitele Strevni mikrobiota
w ., @‘
Qf'c;
Strevni .
mikrobiota @l l
%
o
& =
Modifikované Mikrobialni
metabolity hostitele metabolity
‘ =
Zména v metabolizaci xenobiotik hostitelem
\
7 \
Aktivni Prolécivo Lécivo nebo metabolit
forma
Neaktivni  Aktivni Toxicky Anti- Selekti_\{nl"
forma forma metabolit mikrobialni bakterialni
ucinek rdst
N »

Sayers et al., 2018

Spanogiannopoulos et al., 2016

M


https://www.ncbi.nlm.nih.gov/pubmed/26972811
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6613334/

Lidska mikrobiota

Farmakoterapie 2
O
: : . oH \
— terapie pacienta se Digoxin ‘H
srde¢nim selhanim nebo \Cj,o ‘0 OH

arytmii pomoci digoxinu

— Eggerthella lenta — bézné,
jen specificky kmen s geny
cgrl a cgr2 inaktivuje
digoxin

— Arg inhibuje operon cgrl /
cgr2 geny

Persona lizovana medicina



https://elifesciences.org/articles/33953

Lidska mikrobiota

F arm akOte rap 1€ Tegafur 5-Fluorouracil Bromovinyluracil Sorivudine
0 0 HN | X

— oralni antivirotikum NH

SorIVUdIn 0 (YI’2/\6 /& )\ __ Gut microbiome HO
0] ” - o)
— protinadorove lécCivo Q @ HO
NAPDH S

NAPDH~{ : e OH
—t—— | Dihydropyrimidine | ——3

tegafur NADP «4 dehydrogenase NADP
L (DPD)
— Bacteroides sp. ) )
\ Br
HN
)\ Dihydrobromovinyluracil
0 {:" (reactive intermediate)

http://www.discoverymedicine.com/Alain-Li-Wan-

Po/files/2013/05/discovery_medicine_no_84_alain_li
-wan-po_figure_2.jpg.jhtml?id=2|attachment_11

o)\u/ MB“

a-Fluoro-B-alanine <
(mactive)
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Hostitelsky mikrobiom

— Interakce mezi hostitelem a oralnim mikrobiomem — kombinace pfistupu

DNA-Based RNA-Based Protein-Based Metabolite-Based
Approaches Approaches Approaches Approaches
Whois there? How do they respond? How are they interacting What are the chemical
What can they do? What pathways are with the host? outcomes of their activity?
activated? What proteins are being
165rRNA, 185, ITS gene ) ) produced? metabolomics
sequencing metatranscriptomics

M) metaproteomics
w
mRNA v ‘ ‘
metagenomics ! t o @ ol ;—Eféf;gé /
E ©) ! iy
\\—,,{ /

Ny 0_>E2§j
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https://www.nap.edu/read/24960/chapter/6#51
https://www.nap.edu/read/24960/chapter/6#51
https://www.nap.edu/read/24960/chapter/6#51
https://www.nap.edu/read/24960/chapter/6#51
https://www.nap.edu/read/24960/chapter/6#51
https://www.nap.edu/read/24960/chapter/6#51
https://www.nap.edu/read/24960/chapter/6#51
https://www.nap.edu/read/24960/chapter/6#51
https://www.nap.edu/read/24960/chapter/6#51

Informace o dusevnim vlastnictvi

— Tato prezentace je autorskym dilem vytvorenym zamestnancem Masarykovy univerzity.
— Studenti kurzu/pfedmétu maji pravo poridit si kopii prezentace pro potreby vilastniho studia.

— Jakékoliv dalsi sireni prezentace nebo jeji Casti bez svoleni Masarykovy univerzity je v

rozporu se zakonem.
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