Metagenomika
Uvod

Petra Videnska, Ph.D.



Hodnoceni:

e Aktivita pri hodinach
* Prezentace — na zaklade clanku

e Ustni zkouska



Osnova prednasek:

datum téma
22.2.2016 Uvod do metagenomiky
29.2.2016Sekvenovani druhé generace, principy 454, lllumina, lon Torrent
7.3.2016 Principy Minion, PacBio, prohlidka laboratori
14.3.2016 Odbéry vzorkd, izolace, pfiprava knihoven 16S
21.3.2016 Celometagenomové sekvenovani, sekvenace eukaryot a vir(
28.3.2016 Statni svatek
4.4.2016Vyhodnocovani sekvenaci
11.4.2016 Strevni mikroflora |
18.4.2016 Strevni mikroflora |l
25.4.2016 Mikrofléra vody a pudy
2.5.2016 Metatranskriptomika
9.5.2016 Prezentace
16.5.2016 Prezentace + Ustni zkouska



Uvod

Na svéte je cca 4-6 x 103° prokaryot

Vice nez 99,9 bakterii je nekultivovatelnych

V databazi vice nez 1 mil. genu

Nové pristupy — objev novych genu — enzymy,
latky

— ATB

— Léciva

— Degraduji kontaminanty v prostredi



[ Human gut

/Survival strategies of microbes - ‘endotrophic mycorrhiza.

Species diversity,
diversity assessment:
spoﬂtsduﬁm lntlm
__Gene surveys

METAGENOMICS | . among microbes .

Function of

in ocean, soll, deep mines association studies
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UNDERSTANDING OUR

MICROBIAL PLANET

FTHE NIW SCIENCE OF METAGENDMICE

Source: US Division of Earth & Life Studies of the National Academies
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Impact of Technology on Metagenomics
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Definice metagenomiky

* Metagenomika je definovana jako véda
zabyvajici se biologickou diverzitou. Je
zalozena na analyze genomu pribuznych, ale
ne zcela identickych mikrobnich populaci za
pouziti genetickych a molekularnich technik.
Celkové metagenomické studie umoznuiji
porozumet dynamice mikrobniho spolecenstvi
a zahrnuji analyzy nukleotidovych sekvenci,

struktury, regulace a funkce (Handelsman a
kol., 1998).



Metagenomika

Metagenome = Parts list of the community



Metagenomika
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Research centre
for toxic compounds
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Microbiota a clovék

¥ Microbiota metabolites ¥ Host metabolites
@ Microbiota protein @ Host protein

Nature Reviews | Urology

Whiteside, S. A. et al. (2015) The microbiome of the urinary tract—a role beyond infection
Nat. Rev. Urol. doi:10.1038/nrurol.2014.361

Research centre
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Vyzkum mikrofléry - minulost

- lzolace Cistych kultur, biochemické reakce
(,fenotyp” bakterie, ruzné podminky)

- Fingerprintové metody (RFLP, rep PCR,
ribotypizace, DGGE)

- |dentifikace pomoci sond (dot-blot
hybridizace, FISH)



Ribotypizace

manualni ribotypizace
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Rep PCR

Step 1 rep-PCR primers bind to many specific repetitive sequences interspersed

b. delbrueckii species
throughout the genome. Multiple Fragments of various lengths are amplified.
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Step 2 Fragments can be separated by size and charge. A unique rep-PCR fingerprint
profile is created containing multiple bands of varying sizes and intensities.
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DGGE

DGGE: Denaturing Gradient Gel Electrophoresis

Extract DNA from each Add GC clamp

Samples from different community (anchors DNA together once it’s denatured)
microbial communities

PCR fragment

Denatured PCR fragment

o

Each lane represents one microbial community

Shared genes amongst communities

Charge

Unique genes within the
communities
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Metagenomika - sekvenace

Environmental Sample

| e Dva hlavni pristupy
’ — Targeted sequencing

Sekvenovani specifickych genu
(16S rRNA) a seskupeni vzniklych

sekvenci do fylogenetického
vztahu

— Metagenomové sekvenovani

Nahodné sekvenované useky
DNA (nebo RNA) a porovnani
vzniklych sekvenci v NCBI
databazi na zakladné podobnosti
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http://legacy.camera.calit2.net/education/what-is-metagenomics



Hunting novel antibiotic resistance genes

Functional metagenomics
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Sangerovo sekvenovani

Seqvencing by capilary electrophoresis
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Gig abses pet run [log veale |

Sekvenovani nové generace

Developments in High Throughput Sequencing
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