Investigarea prin metode independente de cultivare a dinamicii
microbiomulul in diferite patologii

Dr. Gratiela Gradisteanu Pircalabioru, eBio-hub Research Center & ICUB
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Cum analizam microbiomul?




Cum analizam microbiomul?

Microbial community

What bacteria are present? What can the bacteria do? What are the bacteria doing?

N |

165 amplicon sequencing Metagenomics (WMGS) Metatranscriptomics




Gene Marker Analysis

Technology Platform: Next Generation Sequencing

Common Software : QIIME, Mothur, VEGAN, phyloseq, DADA2

Pros: Cost-effective, analytical pipelines widely accepted

Cons: Lacks clear functional information, potential errors in differentiation of taxa

AT— Cum analizam microbiomul?

Technology Platform: Next Generation Sequencing

Common Software : IDBA-UD, SPAdes, MEGAHIT, MetaPhlAn2 , MG-RAST, HUMAnN2
Pros: Captures all microbial genomes present within a sample

Cons: Expensive, computationally demanding, no consensus on analytical pipelines
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Metaproteomics

Technology Platform: LC/GC-MS

Pros: Allows for identification and quantification of the proteins within a sample
Cons: Origin of protein unknown

Metatranscriptomics
Technology Platform: Next Generation Sequencing
Common Software : SOAPdenovo
Pros: Allow assessments of gene expression
Cons: Protein expression may depend on translation and post-translational modifications




Analiza microbiomului -Tips & Tricks

a Confounder controls  Age, gender, diet and lifestyle b Longitudinal sampling
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Control Sample site . .
¢ Standardizarea factorilor de natura
¢ Technical variation d Animal models Cage effects tehnica
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Analiza ARNr 16S vs. Analiza Shotgun

= Diversitate taxonomica

m Ce comunitati microbiene exista
in proba?

= Operational Taxonomic Units
(OTUs).

= Dijversitate microbiana

= Metagenomica functionala

= Functiile biologice indeplinite de
microorganismele identificate.
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Taxonomie vs. profil metabolic

A. Taxonomie —cien e acolo-20 USD
B. Functii biologice— ce fac? -300 USD

A Phyla

== Firmicutes

mm Actinobacteria

== Bacteroidetes
Proteobacteria

== Fusobacteria

== Tenericutes

ww Spirochaetes

# Cyanobacteria

== Verrucomicrobia
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B Metabolic pathways
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Predictia functiei pe baza informatiilor despre OTU

* éiass / Fructose and mannose metabolism Glycolysis / GI genesi Amino sugar and nucleotide sugar
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Metagenomica vs. Metatranscriptomica
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Metaproteomica & Metabolomica - workflow
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Protein extraction

Sample collection Microbial separation Trypsin digestion &
v
Sample Metabolites Extraction
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MS Analysis

GC/LC for Metabolites
Purification

Data analysis Database searching LC-MS/MS

Site-specific integrase [Odoribacter splanchnicus) : 1-112\

Helix-turn-helix transcriptional regulator [Eubacterium) -

305 ribosornal protein 56 [Subdoligranulum sp.]

Phosphoenolpyruvate carboxykinase [Parabacteroides sp.]

Formate C-acetyltransferase [Ruminococcus sp.]

Dicarboxylate/amino acid:cationsymporter [Clostridiales bacterium)]
Bacterioferritin [Parabacteroides)

Glycosyl hydrolase [Subdoligranulumsp.

FprA family A-type flavoprotein [Subdoligranulum sp.)
Glucose-1-phosphate adenylylttransferase subunit GlgD [Subdoligranulum sp.]
Co-chaperone GroES Parasutterellaexcrementihominis)
Sodium:alanine symporter family protein [Prevotella copri]
Molybdopterin-dependent oxidoreductase [Gordonibacter pamelaeae)
51 RNA-binding domain-containing protein [Clostridiales]
Lipopolysaccharide biosynthesis protein [Bacteroides cellulosityticus)
Type |l asparaginase [Parasutterella excrementihominis]

Slayer homology domain-containing protein [Firmicutes bacterium)]
Elongation factor Tu [Lachnospira pectinoschiza)

SusC/RagA family TonB-linked outer membrane protein [Bacteroides sp.]
DUF4925 domain-containing protein [Prevotella copri]

Systematic Bioinformatics Analysis
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Type 2

diabetes .

Bacteroidaceae
Bacteroides
Sutterellaceae
Enterobacteriaceae
Sutterella
Ruminococcaceae
Desulfovibrionaceae
Bilophila
Faecalibacterium
Lachnospiraceae
Sutterella wadsworthensis
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Enterobacieraceae sutereiscese Microbiom in diabetul zaharat de tip 2 si COVID-19
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Microbiomul in cancerul colorectal

Expresie genica
Stres oxidativ

Enterobacteriaceae
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Cyto;)haga spp.



Diagnostic molecular si medicina personalizata

Human genome Metabolome Proteorme Microbiome

Innovative analysis
platforms

.';é;Bio-hub !

F

e Detectie simultana de microorganisme,
metaboliti

* Standardizare si automatizare a metodelor

* Money, money, money

* Considerente etice
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