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A new genomic blueprint of the human
gut microbiota

Alexandre Almeida E, Alex L. Mitchell, Miguel Boland, Samuel C. Forster, Gregory B. Gloor,
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Aleksandra Tarkowska, Trevor D. Lawley & Robert D. Finn =

Nature (2019) Download Citation £

Abstract

The composition of the human gut microbiota is linked to health and
disease, but knowledge of individual microbial species is needed to
decipher their biological roles. Despite extensive culturing and
sequencing efforts, the complete bacterial repertoire of the human gut
microbiota remains undefined. Here we identify 1,952 uncultured
candidate bacterial species by reconstructing 92,143 metagenorme—
assembled genomes from 11,850 human gut microbiomes. These
uncultured genomes substantially expand the known species repertoire
of the collective human gut microbiota, with a 28126 increase in

Phvlogenetic diversity. Although the newly identified species are less
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1,520 reference genomes from cultivated
human gut bacteria enable functional
microbiome analyses

Yuangiang Zou, Wenbin Xue, [...] Liang Xiao E=
Nature Biotechnology 3T, 17T9-185 (2019) Download Citation £
Abstract

Reference genomes are essential for metagenomic analyses and
functional characterization of the human gut microbiota. We present
the Culturable Genome Reference (CGR), a collection of 1,520
nonredundant, high—-quality draft genomes generated from =6,000
bacteria cultivated from fecal samples of healthy humans. Of the 1,520

genomes, which were chosen to cover all major bacterial phyla and

Revealed by Over 150,000 Genomes from
Metagenomes Spanning Age, Geography, and

Lifestyle
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Astronomik mi? Genomik mi?
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Data Acquisition Genomics is a Big Data science and is going to get much bigger, very soon, but it is not known

Data Storage whether the needs of genomics will exceed other Big Data domains. Projecting to the year C a I I f":" r
o ) 2025, we compared genomics with three other major generators of Big Data: astronomy,
Data Distnbution YouTube, and Twitter. Our estimates show that genomics is a “four-headed beast"—it is either F) a F:-_. ars:
Data Analysis on par with or the most demanding of the domains analyzed here in terms of data acqguisition, ]
B . storage, distribution, and analysis. We discuss aspects of new technologies that will need to be S Cl E N C E
ne Long Hoad Ahaad developed to rise up and meet the computational challenges that genomics poses for the near
Supporting Information future. Now is the time for concerted, community-wide planning for the “genomical” challenges O I: STO RI E S
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ki Buyuk Hata!

Bir bakalim! Obsesif olarak bir hipoteze takilma
Ortada hig bir hipotez yok! Sadece bir ture ya da urune bakmak!

o

I must kill
the germs!




Arastirma sorusu

1C¢
Human Microbiome,
and Health Risk

RESEARCH STRATEGY -

En temel soru

Farkli kosullar altinda belli sayida, belli
orneklerde mikrobiyom elemanlarinda
anlamli degisiklikler var mi?
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Arastirma sorusu
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Ulkeler bazinda direnc geni cesitliligi

Calisma kapsaminda > 1 Tbp DNA dizisi in silico analiz edildi
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Takim Calismasi!

eney lasarimi

Multidisipliner calisma!

PRECISION MEDICINETEANM FOR INMERPRETATION
OF RESULTS

Perhaps the greatest challenge for the practicing infectious
disease clinician is interpretation of the results generated by
the sequencing laboratory. Due to the complexity of results
generated from mNGS, some institutions have implemented
precision medicine teams. These teams consist of representa-
tives from medical microbiology, computational biology, infec-
tious diseases, and other clinician groups who can discuss the
results and provide interpretation of the mMNGS results prior to
reporting. This approach ensures that the most clinically rel-
evant data are reported. Additionally, in the authors’” experi-
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Deney Tasarimi

Hangi klinikk numune(ler)?
Taksonomik cesitlilik?
Gen/yolak?

Metabolitler?
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Deney Tasarimi

Boylamsal / Kesitsel

Longitudinal study
VS
Cross-sectional study
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Deney Tasarimi
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Kohort Olusturulmasi, '
Metaveri ve Numune
Toplanmasi




Kohort olusturulmasi

Dislamal/lgleme Kriterleri Kohort BayUkligl Metaveri
" Hastalik/saglk Fizibiliteye gére miimkiin ~ MUmkiin oldugunca detay!
= hastalik altin standartla olan en yiiksek say! ve her birey icin standart

belirlenmis olmali
= evrelenmis olmali

olmali!

= Dislama kriterleri cok lyi
belirlenmis olmali
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Klinikk Numunelerin Toplanmasi

Steril olmayan numuneler “Steril” vucut sivilari ve dokular
. BAL » Idrar

+ Dillyanak siiriintiisii * Bos

o  Tumor dokusu vb.
 Deri suruntusu vb.
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Ayni kisiden farkli zamanlarda alinan numuneler?
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Stability of the human faecal microbiome in a cohort of adult
men
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Abstract

Characterizing the stability of the gut microbiome is important to exploit it as a therapeutic target
and diagnostic biomarker. We metagenomically and metatranscriptomically sequenced the faecal
microbiomes of 308 participants in the Health Professionals Follow-Up Study. Participants
provided four stool samples—one pair collected 24—72 h apart and a second pair ~6 months later.
Within-person taxonomic and functional variation was consistently lower than between-person
variation over time. In contrast, metatranscriptomic profiles were comparably variable within and

Mehta et al. Page 2

between subjects due to higher within-subject longitudinal variation. Metagenomic instability
accounted for ~74% of corresponding metatranscriptomic instability. The rest was probably
attributable to sources such as regulation. Among the pathways that were differentially regulated,
most were consistently over- or under-transcribed at each time point. Together, these results
suggest that a single measurement of the faecal microbiome can provide long-term information
regarding organismal composition and functional potential, but repeated or short-term measures
may be necessary for dynamic features identified by metatranscriptomics.

Mehta et al. Page 16
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Fig. 2. Inter-individual differences in organismal composition and functional potential appear to
be preserved, unlike the more variable metatranscriptomes
a, 1 — Jaccard Index (fraction of shared features) between all possible pairwise combinations

of the first faecal sample with the other three samples collected from each individual (7=
308). 95% confidence intervals are shown in grey. b, Bray—Curtis B-diversity scores within
and between subjects for short- (24-72 h; n= 308 individuals) and intermediate-term
intervals (6 months; 7= 160 individuals). Here, species represents taxonomic profile
abundances, DNA represents metagenomic functional profiles, and RNA represents
metatranscriptomes. Boxplot whiskers include observations within 1.5 interquartile range of
the upper and lower quartiles.
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Laboratuvar Surecleri

Sample Collection DNA extraction Library Preparation Sequencing Data Analysis
Storage Cell lysis Primers Platfarm Algorithm
Handling Quality Amplification Chemistry Read quality
Processing Quantity Library prep Depth Database

Whole cell standards = Full process controls, including DNA extraction

L

dKlinik orneklerden uygun kalite ve nicelikte dsDNA izolasyonu

dKuttuphane olusturma
dYeni nesil sistemlerinde dizileme

dArastirma sorusuna uygun biyoinformatik analizler
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dsDNA kalite ve olcumu
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Kutuphane hazirligi

Metagenom dizileme VS amplikon dizleme
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Relative Abundance (%6)

Kutuphane hazirligi

dPozitif/negatif kontroller!
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Yenl nesil dizileme teknolojileri

-Roche 454 (2004 ) - Pirosekanslama
-Illumina (2006) — Sentezleme ile dizileme
.Ion Torrent (2011)- Elektronik iyon degisimi dizilemesi
-PacBio (2011) — Tek molekiil, gercek zamanh dizileme
-Oxtord MinION (2015)- Nanogozenek dizilemesi
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Arastirma sorusuna uygun biyoinformatik analizler
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Arastirma sorusuna uygun biyoinformatik analizler
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ORIGINAL ARTICLE
Basic Study

Modulation of faecal metagenome in Crohn’s disease: Role
of microRNAs as biomarkers

Maria Rojas-Feria, Teresa Romero-Garcia, Jose Angel Fernandez Caballero-Rico, Helena Pastor Ramirez,
Marta Avilés-Recio, Manuel Castro-Fernandez, Natalia Chueca Porcuna, Manuel Romero-Gomez,
Federico Garcia, Lourdes Grande, José A Del Campo
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BACKGROUND

The gut microbiota plays a key role in the maintenance
of intestinal homeostasis and the development and acti-
vation of the host immune system. It has been shown
that commensal bacterial species can regulate the expres-
sion of host genes. 16S rRNA gene sequencing has
shown that the microbiota in inflammatory bowel disease
(IBD) is abnormal and characterized by reduced diversity.
MicroRNAs (miRNAs) have been explored as biomarkers
and therapeutic targets, since they are able to regulate
specific genes associated with Crohn’s disease (CD). In
this work, we aim to investigate the composition of gut
microbiota of active treatment-naive adult CD patients,
with miRNA profile from gut microbiota.

AIM

To investigate the composition of gut microbiota of active
treatment-naive adult CD patients, with miRNA profile
from gut microbiota.

METHODS

Patients attending the outpatient clinics at Valme Univer-
sity Hospital without relevant co-morbidities were matched
according to age and gender. Faecal samples of new-
onset CD patients, free of treatment, and healthy controls
were collected. Faecal samples were homogenized, and
DNA was amplified by PCR using primers directed to the
16S bacterial rRNA gene. Pyrosequencing was performed
using GS-Junior platform. For sequence analysis, MG-
RAST server with the database Ribosomal Project was
used. MiRNA profile and their relative abundance were
analyzed by quantitative PCR.

RESULTS

Microbial community was characterized using 16S rRNA
gene sequencing in 29 samples (7 = 13 CD patients, and
n = 16 healthy controls). The mean Shannon diversity
was higher in the healthy control population compared
to CD group (5.5 vs 3.7). A reduction in Firmicutes and
an increase in Bacteroidetes were found. Clostridia class
was also significantly reduced in CD. Principal components
analysis showed a grouping pattern, identified in most of
the subjects in both groups, showing a marked difference
between control and CD groups. A functional metabolic
study showed that a lower metabolism of carbohydrates (P
= 0.000) was found in CD group, while the metabolism of
lipids was increased. In CD patients, three miRNAs were
induced in affected mucosa: mir-144 (6.2 + 1.3 fold),
mir-519 (21.8 + 3.1) and mir-211 (2.3 + 0.4).

CONCLUSION

Changes in microbial function in active non-treated CD
subjects and three miRNAs in affected vs non-affected
mucosa have been found. miRNAs profile may serve as a
biomarker.

Key words: Crohn’s disease; Dysbiosis; microRNAs;
Firmicutes; Bacteroidetes
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Core tip: In this study, we have found a shift in microbial
gut community composition that supports dysbiosis in
Crohn’s disease (CD) patients. The greatest interest
of our work is that we have only included new-onset
adult CD patients. We found that active non-treated CD
patients had a low Firmicutes/Bacteroidetes ratio, less
biodiversity in the structure of microbial communities and
a significantly different pattern on gut microbiota distri-
bution. Three microRNAs (miRNAs) have been found
induced in affected mucosa vs non-affected mucosa in
CD, indicating that miRNA profile may serve as biomarker
for active disease.

Rojas-Feria M, Romero-Garcia T, Fernandez Caballero-Rico JA,
Pastor Ramirez H, Avilés-Recio M, Castro-Fernandez M, Chueca
Porcuna N, Romero-Gomez M, Garcia F, Grande L, Del Campo
JA. Modulation of faecal metagenome in Crohn’s disease: Role
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24(46): 5223-5233

URL: https://www.wjgnet.com/1007-9327/full/v24/i46/5223.htm
DOT: https://dx.doi.org/10.3748/wjg.v24.i46.5223

INTRODUCTION

Up to now, the pathogenesis of inflammatory bowel
disease (IBD) has not been clarified. A plausible theory
is that IBD develops in genetically susceptible individuals
due to the abnormal immune response against luminal
antigens and microbiota™. The targets of this response
are thought to be antigens derived from constituents of
the microbiota.

The gut microbiota plays a key role in the main-
tenance of intestinal homeostasis and the development
and activation of the host immune system. The com-
position of microbiota community evolves during the
first years of life, increasing the microbial diversity
gradually. During this evolution, the host genetics and
the environmental factors can shape the microbiome
composition.

On the other hand, it has been shown that com-
mensal bacterial species can regulate the expression of
host genes. 16S rRNA gene sequencing has shown that
the microbiota in IBD is abnormal and characterized
by reduced diversity. The causality between IBD and
alterations in microbiota remains incompletely understood
but one theory is that altered microbiota composition and
function in IBD result in increased immune stimulation or
enhanced mucosal permeability.

A strong genetic component has been described in
IBD, with the identification of about 200 loci associated
with the development of the disease™™. However, this
can only explain a 16%-23% of the heritable of IBD"™,
Epigenetic factors can mediate interactions between
the environment and the genome and could therefore
play a central role in the pathogenesis of IBD and other
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Fgure 6 Three microRNAs were found increased in samples from patients with Crohn’s disease. Individual microRNA levels in 10 patients with Crohn’s
disease are represented. miRNA: MicroRNA.
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