Mikrobiyom Calismalarinin Analiz ve
Degerlendirilmesinde Kullanilan
Bivoinformatik Yontemleri ve Kisithiliklari

Dr. Mert Ahmet Kuskucu

MK BIT
Vle K I M I K istanbul Universitesi-Cerrahpasa ‘&N‘W M I B I G
Cerrahpasa Tip Fakiltesi
TURK KLINIK MIKROBIYOLOJi VE - : .. - KLiIMIK DERNEGI MIKROBIYOM VE

INFEKSIYON HASTALIKLARI DERNEG Tibbi Mikrobiyoloji Anabilim Dali BIYOLOJIK TEDAVILER CALISMA GRUBU







Puzeli czmek icin
‘Pipeline, Kavrami

e — - —

| 0 - —
& . L ®



Mikrobiyom Calismalari icin Temel Is Akisi; Ana ‘Pipeline’

Hipotez
Olusturma
Ornek Secimi

Kalite Kontrol .
Analiz

Ciktisi

Nukleik Asit N
Eldesi Kitiphane

Biyoinformatik '

Katuphane

Dizileme
Olusturma

Hedef
Amplifikasyonu
16s, 23s, ITS vs...




Mikrobiyom=>» Metagenom Calismalari i¢in Temel Is Akisi; Ana ‘Pipeline’

Hipotez
Olusturma
Ornek Secimi
Analiz
Ciktisi

Nukleik Asit
Eldesi

Hedef
Amplifikasyonu
16s, 23s, ITS vs...




DA extraction

!

Barcoded PCR
jup to 380 samples]

!

HT gel werification

!

PCR clean-up &
normalization

!

Sequence OC

i

Stitch PE reads

!

Rermove low-quality reads

!

Eemowe chimeric reads

*_l

165 rRNA SFF /SRA

Sample Meta Data

.

Quality Filtered Sequences

|

v

Multi-step OTU Picking

Taxonomic Classification

L 4

Remove Chimeras

Taxonomic Abundance

}

Representative Sequences

v

1

OTU Table

Phylogenetic Tree

Library pooling &
quantification

Open-reference Predicted
OTU picking metagenomes

!

Muming Miseq
SEQUENCINg

 —

QIIBAE STAMP
diversity analyses
analyses

‘

Beta Diversity

Alpha Diversity

Classification

Feature Selection




Hlumina llumina lonTorrent Roche Pacific Biosciences
MiSeq HiSeq PGM 454 RS

A

Images (.tiff)
Cluster intensity file (.cif)
Base call file (.bcl)

Movie
Standard flowgram file (.sff) Trace (.trc.h5)
Pulse (.pls.h5)
Base (.bas.h5)

Sequence Data
(FASTQ Format)



FASTQ Format

Okuma Kayit Barkod

Bashigi

Flow Cell ID

@DJG84KN1:272:D17DBACXX:2:1101:12432:5554 1:N:0:AGTCAA
CAGGAGTCTTCGTACTGCTTCTCGGCCTCAGCCTGATCAGTCACACCGTT

_|_

BCCFFFDFHHHHHIJJIJJIIIIIIITIIIIIIIIIITIIIIIIIIIL Bazlar
@DJG84KN1:272:D17DBACXX:2:1101:12454:5510 1:N:0:AG
AAAACTCTTACTACATCAGTATGGCTTTTAAAACCTCTGT T “rCCOAC

4 Okuma
@REDD?DDHFDFHEHI ITHIIIT IBBGEBHIEDH=EEHT>1 Kalite Skoru
@DJG84KN1:272:D17DBACXX:2:1101:12438:5704 1:N:0:AG
CCTCCTGCTTAAAACCCAAAAGGTCAGAAGGATCGTGAGGCCCCGCTTTC

_I_

CCCFFFFFHHGHHJIJJJJJJJIQRHGIJIIIIIIJGIGIHIJIJIIIIJJ
@DJG84KN1:272:D17DBACXX:2:1101:12340:5711 1:N:0:AG
GAAGATTTATAGGTAGAGGCGACAAACCTACCGAGCCTGGTGATAGCTGG

_|_

CCCFFFFFHHHHHGGIJJJIJIIIIIIIIITIIIIGITITHIITIIITIT

Separator



Base Isimlendirme Kalitesi: Phred Kalite Skoru

Phred* kalite skoru Q
(:2 - "].() I(){gklc)F)

Olasi Hata Baz Dogrulugu ASCII Karakteri
10 0.1 90% “t
20 0.01 99% “5”
30 0.001 99.9% “pr
40 0.0001 99.99% “1”

5SS SSSSSSSSS S S S S S SSSSSSSSSSSSSSSSSSSSSSSS . 1t ittt i i i s s araa e
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I I I I I I I I

1"#$%&' O *+,-./0123456789: ; <=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]A_ abcdefghijkImnopqrstuvwxyz{|}~

| | | | I |
33 59 o4 73 104 126

S - Sanger Phred+33 range: 0 to 40
I - I1lumina 1.3+ Phred+64 range: 0 to 40
L - IlTlumina 1.8+ Phred+33 range: 0 to 41




[benpass@solexalign]$ 1s

Sample FS53 EPCAM+ CD10- IL2270-18
Sample FS53 EPCAM+ CD10+ IL2269-19
Sample COH77 CD49F- IL2275-13
Sample COH77 CD49F+ CDo6- IL2274-14
Sample COH77 CD49F+ CDoo6+ IL2273-15
Sample COH74 EPCAM+ CD10- IL2272-16
Sample COH74 EPCAM+ CD10+ IL2271-17
Sample COH69 EPCAM+ CD10- IL2268-20
Sample COH69 EPCAM+ CD10+ IL2267-21

[benpass@solexalign]$ ls Sample COH77_CD49F-_ IL2275-13
COH77 CD49F- IL2275-13 AGTCAA L002 R1 001.fastqg.gz
COH77 CD49F- IL2275-13 AGTCAA L002 R1 002.fastqg.gz
COH77 CD49F- IL2275-13 AGTCAA L002 R1 003.fastg.gz
COH77 CD49F- IL2275-13 AGTCAA L002 R1 004.fastqg.gz
COH77 CD49F- IL2275-13 AGTCAA L002 R2 00l1.fastqg.gz
COH77 CD49F- IL2275-13 AGTCAA L002 R2 002.fastqg.gz
COH77 CD49F- IL2275-13 AGTCAA L002 R2 003.fastqg.gz
COH77 CD49F- IL2275-13 AGTCAA L002 R2 004.fastqg.gz

gzip compressed
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Fig. 1 Flowchart of data analysis depicting different options for picking operational taxonomic umts. {a) Closed reference-based, (b) open-reference-based,
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MOCAT By MOCAT
Metagenomics assembly and profiling pipeline \ =
[
Sequencing

MOCAT is a modular and scalable software pipeling for analyzing shotgun
metagenomics datasets generated with lumina technology. Starting from raw
fastll files, it can guality-filker and remove contaminants from them, assemble
metagenomic reads into contigs, predict prokaryotic genes on these, identify
phylogenetic marker genes and generate taxonomic abundance profiles by
mapping reads to these marker genes.

Contact: zeller@embl.de

Version: 2.0

Give feedback
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Relative abundance of each reference genome
present in the simulated metagenome
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Figure 2. Relative abundance of each reference genome present in the simulated metagenome. The observed abundances by mapping
reads to reference genomes and the expected abundance correlate with a Pearson correlation coefficient of 0.95 (base and read counts). Circles
represent genomes with multiple strains from one species and squares represent genomes with only one strain within the species. All, but one, of the
observations deviating from the diagonal are strains from the same species. These strains are either over- or under represented because reads are
mapped to other closely related strains in addition to the strain of origin. Highlighted by dashed lines, are two examples where a high sequence
similarity between strains (99.9% and 98.7% for the Synechococcus elongatus and Escherichia coli strains, respectively) can result in deviations from
expected abundances.

doi:10.1371/journal.pone.0047656.9002



Relative abundance of each genus present in the even HMP mock community
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Figure 3. Relative abundance of each genus present in the even HMP mock community. The estimated abundances using qPCR and by

mapping reads to reference genomes correlate with a Pearson correlation coefficient of 0.75 (base counts) and 0.83 (read counts).
doi:10.1371/journal.pone.0047656.9003



Specl

Molecular deliniation of prokaryofic species

Specl is a species identification tool using genomic sequences o delineate
prokaryofic species. It facilitates fast, accurate and automated taxomomic
assignments of newly sequenced genomes based on comparisons of 40
universal, single-copy phylogensiic marker genes extracted from a
comprehensive database of sequenced prokaryotic genomes.

Contact: ;Eller@embl de
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Metagenomic operational taxonomic units (MOTUs) allow for the taxonomic Genus v Additional MGs
profiling of known (seguenced) and unknown microorganisms at species-level - Percentage
resolution from shotgun seguencing data. The method clusters single-copy Species- identity cutoff
phylogenetic marker gene seguences from metagenomes and reference y

genomes into mOTUs to quantify their abundances in shotgun metagenomic
samples.
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Publications:
Sunagawa =i al Metagenomic species profiling using universal phylogenetic marker genes. F'Igl.lrE 1 | PhlegEﬂEt'IC marker gEﬂE-hESEd mDTUS' (a} SChEmEt'IC shomng

Nat Methods 12. 2013 PMID: 24141484 the mOTUs that contained at least one marker gene (MG) that originated
from a sequenced reference genome and at least one metagenomic MG
(mOTUgesmeta) @and mOTUs that contained at least one metagenomic MG
but no reference MG (mOTU.+,). Black and red lines indicate known and
unknown topologies, respectively. (b) Mean fractions of mOTUyg:, and
MOTUgemets OF the observed mOTU richness per sample, and mean relative
abundances based on mOTU abundance profiles of 252 human fecal samples.
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Figure 2 | Phylogenetic analysis of mOTU linkage groups. (a) Maximum likelihood phylogenetic tree of prokaryotic species used to infer the topology of mOTU-
LGs (Online Methods). US National Center for Biotechnology Information phylum-level taxonomy is color-coded on the outer ring, and placements of mOTU-LGs
are shown as circles on tree edges. Dashed lines indicate a clade of Oscillibacter valericigenes and related mOTU-LGs that are highlighted in c. (b) Phylum-level



Figure 3 | Performance and application of
mOTU linkage groups. (a) Fraction of samples
originating from 43 individuals that were
sampled at least twice (total 88 samples) for
which the most similar sample originated from
the same individual using mOTU-LG (red), a
subset of mOTU-LGs that represent reference
species (reference mOTU-LG) and clade-

specific genes’ at species level (MetaPhlAn).
(b) Shannon diversity index for samples
originating from US individuals (AM; n = 97),
asymptomatic European individuals (EU; n = 85)
and individuals diagnosed with IBD (IBD; n = 25).
Individual samples are shown as closed circles
and collective data for each group superimposed
as box plots. P,y denotes Bonferroni-adjusted
P values of Wilcoxon's rank-sum test results.

(c) Relative abundances of mOTU-LGs that were
significantly different between fecal samples
from a cohort of UC patients (n = 21) and
matched asymptomatic individuals (n = 35).

The mean (across mOTU-LG members) protein
identity for best BLASTp hits is shown as a
proxy for phylogenetic distance to the closest
organism for which a reference genome sequence
was available. P,y;. values denote FDR-adjusted
P values of Wilcoxon test results.
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eggNOG

Resource for orthologous genes

eggMNOG is a database of nested orthologous gene groups (MOGs) infered
using unsupervised clustering applied to =2,000 complete genomes followed by
comprehensive characterization and analysis of the resulting gene familigs.
eqoMOG provides orthologous group assignmenis at =100 different taxonomic
levels as well a5 multiple sequence alignments, maximum-likelinood trees and
broad functional annotations for each group accessible via a web interface or
through bulk download.

St i

Contact: zeller@embl.de
Version:

Give feedback

Fublications:

Huerta-Ceapas ef all eggMNOG 4.5 3 hierarchical orthology framework with improved functional
annoiations for eukaryotic, prokaryotic and wiral sequences. Nucleic Acios Rez. D1. 2014
PMID: 26582825

Powell ot al. eggMOG w4.0: nested orthology inference across 2886 organisms. Nucleic Acids
Fagz Datsbase issue. 2014, PMID: 24207262

Powell et al eggNOG w3.0: orthologous groups covering 1133 organisms at 41 differant
taxonomic ranges. Nucleic Acids Res. Database issue. 2042, PMID: 22098221

Muller af ai. eggMOG v2.0 extending the evolutionary gensalogy of genes with enhanced non-
supervised orthologous groups, species and functional annotations. Nucleic Acidz Res
Database issus. 2010, PMID: 18200871

Jensen et al. eggMOG: automated construction and annofation of orthologous groups of genes.
Nucieic Acids Rez. Datsbase isswee. 20035 PMID: 170424132
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iPATH ARG

tmirra=iiee Papbmass Faplores "

Cellular pathway mapping tool . ==,

iFath is a web-based tool for the visualization and analysis of cellular pathways.
Based on functional annotations (such as KEGG), it provides pathway maps for
primary cellular metabolism as well as for some additional secondary metabaolite
synthesis and regulatory pathways. Users can map their own data onto these
pathway maps. Due to its navigation and customization functions, iPATH thus
allows users to easily explore and analyze the functional and metabolic
capabiliies of their (meta-)genomic data sets.

Documentation

Contact: zeller@embl.de
Version: 2.0

Give feedhack

Publications:

Yamada ef sl iPath2.0: interactive pathway explorer. Nucleic Acids Res. Web Server issue.
2011, PMID: 21548651

Letunic ef al iPath: interactve exploration of biochemical pathways and networks. Trends
Biochem. Sei 3. 20038, PMID: 13278143
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Interactive Tree Of Life (iTOL)

Interaciive tree visualizaiion

Interactive Tree Of Life (iTOL) is an online tool for the display and manipulation
of phylogenstic trees. It provides a large variety of tree layouts, drawing and
annotation features Including circular free layout, which is well-suited
particularly for mid-sized trees {up to several thousand leaves). Tree displays
can be exported in several graphical formats, both bitmap and vector based.

Contact: zeller@embl.de
Version: 3.0

Give feedhback

Fublications:

Letunic & Bork Interactive tree of life (iTOL) v3: an online tocl for the display and annotation of
phylogenetic and other trees. Nuclelc Acids Res. W1, 2016, PMID: 27085182

Letunic & Bork Interactive Tree Of Life v2: online annotation and display of phylogenstic trees
made easy. Mucleie Acidzs Res. Web Server issue. 2011, PMID: 21470850

Letunic & Bork Interactive Tree Of Life (ITOL) an online tool for phylogenstic tree display and
annotation. Biginformatics 1. 2007, PMID: 17050570

—1 B B - ~ -
ENeucs etagenomics LENOMICS

i1
j i
{il

Duchrma sydicola (Acp Beonce sy
i wan apicsta ThAv W webesbnl

e i

Figure 1. Tree of Life (15) annotated with vanious datasets, highhighting several novel features. along with 1TOL's interactive user interface. Tree branches
are colored and displayed with varying styles and widths. Support values are visualized as triangles of varying size. An internal tree scale is displayed, with
user-defined colors and level values. A text label datasct was precisely positioned above the colored strips using interactive controls. Several dataset types
can include user-defined scales.
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access them from any browser. Simply drag and drop
multiple tree files onto a project to upload them all at
once.

Create an account »

A
Annotate

18 dataset types. Full control over branch colors,

widths and styles. Individually adjustable label fonts,

sizes and styles.

Gallery of user created trees

Upload a tree »

¢ (BN =

Export

Create high quality vector or bitmap figures for your
publications. Direct WYSIWY G export of what is
displayed on the screen.

Explore help »




“--~zpopTmMOonNnAa>y

A s smne RN

S, e b 1. ¢ -4~ 5144 -

RS 4 80 o -t

___%U_ :....--.-:;
[ RCR R R

1 N IR

HiNsauumeuBmbp
s BT 4 1

| E— sevvalru@n oo

— P
[ —
s G
- '

custom SI%O

T InDTMOoOO®BR»

A

=
I e o .
__L{‘-L e

o=
os
"E
'm
1=

I

CQ??éi




Enterotyping

Gut microbial community typing

Enterotypes are densely populated regions in a high-dimensional space of
microbiome community composition, by which human individuals can be
stratified (Arumugam, Raes et al. Nature 2011). Computational methods fo
detect and characterise enterotypes in any dataset, either to reproduce previous
reports or determine enterotypes in new studies, are provided and explained.

Contact: zeller@embl.de
Version: 1.0

Give feedback

Publications:

Arurmugam =t &l Enterotypes of the human gut microbiome. Nsfwre 7344, 2011, PMID:
21505858
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SIAMCAT et oo
Statistical analysis of microbiome data Lﬁfﬁ'[

SIAMCAT s a modular framework for the statistical inference of associations
petween microbial communities and host phenotypes, such as disease states in
clinical case-control studies. SIAMCAT is based on LASS0O models, which offer
distinctive advantages for model interpretation and microbial biomarker
selection and avoid overfitting issues that can arise in naive combinations of
feature selection and cross-validation.

Contact: zelleri@embl.de
Version: 0.1

Give feedback
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Example - Process, Assemble, Revise Assembly, Predict Genes, cluster genes into
gene catalog, annotate gene catalog, profile against gene catalog

MOCAT pl -sf my.samples -rif

MOCAT pl -sf my.samples -a

MOCAT pl -sf my_samples -gp assembly

MOCAT pl -sf my_samples -make_gene _catalog -assembly_type assembly
MOCAT pl -sf my.samples -annotate_gene_catalog

MOCAT pl -sf my.samples -s my.samples.padded -identity 95

MOCAT pl -sf my.samples -f my.samples.padded -identity 95

MOCAT pl -sf my.samples -p my.samples.padded -identity 95 -mode functional

Example - Process, Assemble, Predict Genes and fetclilmtttay
MOCAT pl-sf mysamples-tf [T PP PP S PP PP PP

MOCAT.pl -sf my.samples -a ____________ _____ ____:_:_ _____________________________________________________

MOCAT pl -sf my.samples -gp assembly
MOCAT pl -sf my.samples -fmg assembly
MOCAT pl -sf my.samples -ss

Example - Process, Screen against DB, Assemble, anc
MOCAT pl -sf my.samples -rif
MOCAT pl -sf my.samples -s hg19 -screened _files

MOCAT pl -sf my.samples -a -r hg19 Sh FILE not

MOCAT pl -sf my.samples -gp assembly -r hg19
MOCAT pl -sf my.samples -ss



4. ULUSAL KLINIK oo 2w

RIX0S SUNGATE KONGRE MERKEZI

MIKROBIYOLOJI KONGRESI | anawma

SS08
Antiretroviral Direncin Saptanmasina Yonelik Yeni Nesil Dizi
Analizi Verilerinin Degerlendirilmesi icin ilk Tuirkce, Acik Kaynak
Kodlu Veri Analiz Yaziiminin (DeepM) Gelistirilmesi

Referans dizi ile indeks dosyasinin elusturulmas
K k | HB2X HIV Genmomu; Proteaz we RT gen Bolgesi
USKuUcu [Bioedit, BTZ]

Cihazdan elde edilen verilerin referans dizi ile hizalanmas
(BT2)
Cerrahpa:

)
|
Tibbi Mikrobiy ' Hizalanan dizllerin siralanmas [Samtools) ‘
|

' Siralanan dizilerin konsensus diziyi elusturmas {Samtools)

Ham Veri islenmesi

Varyantlarin isimlendirme
SnpEff

Veritabani

MYSQL
Apache/2.4.7 (Ubuntu) Server

Varyantlarin belirlenmesi; v ‘
VarScan
Direng Analizi

Jhivdb.stanford.edu

Perl (Padre
( ) WEB Tabani; PHP, HTML ‘




Test your microbiome analysis pipeline
with PLuMA

@ Helene Perrin

May 23, 2018 - 3 min read

Plugins

oo

Plugin Generator

f * B
Plugin-Based Microbiome Analysis .k"l.
If you are an algorithm developer who wants to
t

APls

prototype, test and debug a new pipeline stage in
your programming language of choice and run Wrapper

alongside existing stages with no overhead for L
interfacing, the Bioinformatics Research Group
(BioRG) at Florida International University would . | .

like to introduce you to Plugin-Based Microbiome
Analysis (PluMA).

Tools

Conceptual design of PLUMA.

PIuMA is available at: http://biorg.cis.fiu.edu/pluma. For any questions,
please contact lead developer Trevor Cickovski at tcickovs @fiu.edu.



http://biorg.cis.fiu.edu/pluma
mailto:tcickovs@fiu.edu

COM AN web-server for COmprehensive
Metatranscriptome ANalysis
COMAN Analysis Instructions Example Data Contact  Citation

SERARNIRNEN M

COMAN: the COmprehensive Metatranscriptome ANalysis web-server

Your job ID is: COMAN20151218XMPOTW

The number of files you have uploaded is : 0 {(as listed below) (may also include files generated during analysis)

Notice! You have not uploaded the metadata file "filenames_raw.txt".

Make sure you have uploaded all your data to perform the analysis. Please double check the number of sequence files and their file names
so that they match the ones provided in metadata file.
if you have not finished uploading all necessary data, please continue: Upload more data ]



After finishing uploading files, you may go back to START YOUR ANALYSIS.
File Upload (based on jQuery) with multiple file selection, drag8&drop support and progress bars.
£ e ) K ARRRRRY
144.58 Mbit/s | 00:00:06 | 62.77 % | 208.63 MB / 332.40 MB
filenames_raw.txt 0.26 KB .
test_P_10_1.fq 332.40 MB
h, W B . Y

L----------------J



The metadata you uploaded contains the information below (If error messages appear or you are not able to see a table, it is most likely due to the
problem with the metadata file "filenames_raw.txt". Please build it according to the example data):

Filename Condition
baseline_3_100K_1.fg Control
baseline_3_100K_2.fq Control
baseline_4_100K_1.fq Control
baseline_4_100K_2.fq Control
treatment_3_100K_1.fq |Treatment
treatment_3_100K_2.fq |Treatment
treatment_4_100K_1.fg |Treatment
treatment_4_100K_2.fq |Treatment

Make sure you have uploaded all your data to perform the analysis. Please double check the number of sequence files and their file names

so that they match the ones provided in metadata file. @~ -
If you have not finished uploading all necessary data, please continue: | Upload more data |

If all files have been uploaded and double-check has been performed (you may specify the FDR-corrected p-value used for DE analysis), click the "Analyse”
button to initiate the analysis.

We will notify you by email (if provided) once the data analysis is completed.

FDR-Corrected P-Value Cutoff explain?




The metadata you uploaded contains the information below (If error messages appear or you are not able to see a table, it is most likely due to the
problem with the metadata file "filenames_raw.txt". Please build it according to the example data):

Filename Condition
baseline_3_100K_1.fg Control
baseline_3_100K_2.fq Control
baseline_4_100K_1.fq Control
baseline_4_100K_2.fq Control
treatment_3_100K_1.fq |Treatment
treatment_3_100K_2.fq |Treatment
treatment_4_100K_1.fg |Treatment
treatment_4_100K_2.fq |Treatment

Make sure you have uploaded all your data to perform the analysis. Please double check the number of sequence files and their file names

so that they match the ones provided in metadata file. @~ -
If you have not finished uploading all necessary data, please continue: | Upload more data |

If all files have been uploaded and double-check has been performed (you may specify the FDR-corrected p-value used for DE analysis), click the "Analyse”
button to initiate the analysis.

We will notify you by email (if provided) once the data analysis is completed.

FDR-Corrected P-Value Cutoff explain?
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& 8 https://cge.cbs.dtu.dk/services/

e

Center for Genomic Epidemiology  SRGIaetle e

Home Services Datasets
Overview of Services
Workflows Phylogeny
Bacterial Analysis Pipeline {Batch Upload) CSl Phylogeny
MNDtree
Evergreen
Phenotyping snpTres (Out of order, use CS| Phylogeny or NDiree)
TreeViewer
ResFinder
LRE-Finder

KmerResistance Genome Assembly

PathogenFinder

VirulenceFinder Assembler

Restriction-ModificationF inder SPAdes
Typing PCR-tools

KmerFinder RUCS

SpeciesFinder

MLST

PlasmidFinder

pMLST Other

cgMLSTFinder

SerotypeFinder PanFunPro

EimTyper MyDbFinder

CHTyper SPIFinder

spalyper HostPhinder

Past DeHumanizer

SCCmecFinder MetaPhinder
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Karbapenem Direncli iki K.pneumoniae Kokeninin
Resistom Analizi

Mert Ahmet Kuskueu?, llker Inang Balkan?, Bilelll Mete® , Hatice Yasar Arsu®, Ebru Yicebag!, Gakhan
Ayvalint, Kenan Midillit

1 !Staﬂbul l:_:Jﬂi'nfEFSitESi-l:EFEhpaﬁ-a, Cerrahpaga Tp Fakdltes, Tibbi Mikrobiyoloji Anabilim Dal
2 lstanbul Universitesi-Cerahpasa, Cerrahpasa Tip Fakiltesi, Enfeksivon Hastaliklan ve Elinik Mikrobiyoloji

Anahilim Dali
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;‘ Eﬁt‘; Journal of Plumsner et al., J Prolecmics Bioinform 2015, 812
e’ Proteomics & Bioinformatics P/ . crg./10. 41726 100038
Research Article Open Access

A Comparison of Three Bioinformatics Pipelines for the Analysis of
Preterm Gut Microbiota using 16S rRNA Gene Sequencing Data

Erica Plummer'®, Jimmy Twin', Dieter M. Bulach®**4, Suzanne M. Garland'*2* and Sepehr N Tabrizi'24#

1Murdoch Childrens Research Instifufe, The Royal Children's Hospital, Flemingfon Rd, Paroille, Victora 3052 Australia

¥ Monash Unéversity, Vicfona 3800, Austraiia

The University of Melbourne, Viclona 3050, Australia

*Wictonan Life Sciences Computation Inibative, The University of Melboume, Parkville Campus, LAB-14, 700 Swansfon 5t Carfton, Victoria 3053, Australa
*The Royal Women's Hospital, 20 Flemingfon Rd, Parniile, Victora 3052, Ausfrala

*The Royal Chidren's Hospital, 50 Flemington Rd, Parkville, Victona 3052, Ausirala



[ QIIME | mothur MG-RAST

Upload sequences and

= Cluality control
metadata

- Quality control ] [ ]

e

= Align sequences

= Chimera detection

— Cuality control I

=| Clean alignment
- OTU clustering ’

RMA
= Pre-cluster sequenn::e:sl | identification
_| Pick representative -
Sequences ) _
= Chimiera detection ] L RNA dustering

— Assign taxonomy ] - Classify sequences

=1 Assign taxonomy

il Remove non
—| Taxonomy table bacterial sequences

—{ Taxonomy table

Generate distance
matrix

- OTU clustering

H Classify OTU

= Taxonomy table




QIME mothur MG-RAST p-value
Approximate analysis time (for the study )
i ! 1 hour 10 hours 2 days
Number of reads uploaded 150,691 158,691 159,691 -
Number of reads post demultiplexing and QC 131,661 132,314 131,368 0695
Number of reads assigned identity 123,909 128,064 123,022 0.0547
Mumber of unclassified reads at phylum level (%) 104 (0.08) 155 (0.12) 14,199 (11.54) <0.0001*
Number of unclassified reads at genus level (%) 12,724 (10.2T) 37 035 (28.92) 20,253 (16.46) 0.0814
Number of genera identified 60 50 57 -
10 L] 9 .
Genus Richness (median, IQR) (8-15) (5-12) (7-14) <0.0001
3 2 3 .
Effective number of genera (median, IGR) (2-4) (2-3) (3-4) <0.0001
QIIME mothur 'MG-RAST
Bifidobacterum (35.79%) Bifidobactenum (35.41%) Bifidobacherium (36.96%)
Enterobacfer (28 46%) Ezchenchia-Shigella (12_.38%) Klebzielia (12_20%)
Enterococcus (4.09%) Enterococcws (4.27%) Escherichia-Shigella (T.20%%)
Clostridiurm (3.44%) Staphylococcus (3.41%) Enterococcus (4.17%)
Staphylococcus (3.41%) Chlostnidivm (3:26%) Veilonella (3.57%)

NB: abundance of each genus is expressed in parentheses following the genus name Eschernchia and Shigela are difficult fo resolve using 165 rRMNA gene analysis [31)
and as such hawve been grouped together as one genus.



B Actinobacteria
B Bacteroidetes
Firmicutes

B Prateabacteria

B Unclassified

Pipeline

m Unclassified
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Figure 2: Comparison of taxonomic classification by QUME, mothur and MG-RAST at the phylum lewel. This presents the abundance of different phyla
detected by QIIME, mothur and MG-RAST. The phyla present in the less than 1% category are: Wermucomicrobia and Fusobacieria.




* I'M A DO-IT-YOURSELFER, BUT I'VE NEVER BEEN A

DONE-T-YOURSELFER ... ]é,;sfekkz'z'zf]ez'. ..



