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Cohort based studies

GWAS: Genome-wide association study

MWAS: Metagenomice-wide association study

Fig. by NHS:
https://www.genomicseducation.hee.nhs.uk



http://www.genomicseducation.hee.nhs.uk/

How researchers compare genomic information to identify genetic alterations
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MWAS
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MWAS

“The associations that can be identified by MWAS are not limited to the
identification of taxa that are more or less abundant, as is the case with
taxonomic approaches, but additionally include the identification of
microbial functions that are enriched or depleted.” Wang and Jia (2016)



Metadata association
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Remember

® Correlation does not imply causation
® Validation

Literature
Follow-up studies

Otheromics: metatranscriptomics, metaproteomics, metabolomics

Longitudinal studies
Experimental evidence such as animal models

Additional datasets

Validation Multiomics
cohort
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Good to know: Functions and Public
Databases

How's THE
BIG DATA PROTECT
COMING ALONG,

HOSKINS? [ —

\

® Finding data that can help answer your question

© D.Fletcher for CloudTweaks.com




RA

SRA:
- short read archive (part of NCBI)

- https://www.ncbi.nlm.nih.gov/sra/

2 NCBI  Resources ¥ How To & Sign in to NCBI

SRA BN B | search |

Advanced Help

SRA

Sequence Read Archive (SRA) makes biological sequence data available to the research community to enhance reproducibility

and allow for new discoveries by comparing data sets. The SRA stores raw sequencing data and alignment information from
high-throughput sequencing platforms, including Roche 454 GS System®, lllumina Genome Analyzer®, Applied Biosystems
SOLID System®, Helicos Heliscope®, Complete Genomics®, and Pacific Biosciences SMRT®.

Getting Started
How to Submit

Login to SRA

Login to Submission Portal

SRA Handbook
Download Guide

SRA Fact Sheet {.pdf)

Tools and Software

Download SRA Toolkit

SRA Toolkit Documentation

SRA-BLAST
SRA Run Browser
SRA Run Selector

Related Resources
Submission Portal

Trace Archive

dbGaP Home

BioProject

BioSample


http://www.ncbi.nlm.nih.gov/sra/

Searching SRA

https://www.ncbi.nlm.nih.gov/sra/advanced

¢ [ www.ncbi.nlm.nih.gov/sraf

= NCBl  Resources (%) How To %)

SRA Advanced Search Builder

Using one of the available
fields to narrow the search

Builder by “Organism”
| Organism = Hide index list
"acetomicrobium hydrogeniformans’ (1) Previous 200

"acetomicrobium mobile’ (3) ~
‘actinobacteria’ (31349)

‘agathobacter rectalis’ (5)

‘agathobacter’ (5)

‘alcaligenes odorans' (1)

Index: available values e i high-throughg
for the field “Organism”

Choos"'lg 'ane_urinibacillus tyrosinisolvens’ (1) and number of records
boolean ‘aquitalea pelogenes’ (1)
"asterotremella humicola’ (2) v
/Operator "astrosperangium’ (1) . Add new
Ferne Refreshingae” byjilder line
@. Accession
! All Fields . Show index list
) A el I #2 N —_Using search # from @ Showndexls

BioProject
LR BioSample

Filter »
Modification Date
Organism
Properties ®

. Publication Date
History [Text Word

Title

Fats[s R (s] Items

[
builder Qe (s E

@ Add Search (mus musculus[Organism]) AND tumor cell line[Text Word] 52 13:50:47

history for new query

All available fields where
Filter and Properties can be
especially useful

Download history Clear history

Search
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ENA

ENA:
European Nucleotide Archive
- https://www.ebi.ac.uk/metagenomics/ (metagenomic datasets)

EMBL-EBI Services | Research | Training | About us

)

) EBI Metagenomics

U

Home | Search | Submit data | Projects | Samples | Comparison tool | About | Contact

Submit, analyse, visualize and compare your data.

SUBMIT DATA

48902 amplicons 61572 runs 2966 runs
103 assemblies 43960 samples ﬁ 2703  samples
688 metabarcoding Public 735 projects
12897 metagenomes
1059  metatranscriptomes

(v
0

64649 data sets Private 131 projects


http://www.ebi.ac.uk/metagenomics/

Searching ENA

- ENA:
European Nucleotide Archive

- https://www.ebi.ac.uk/metagenomics/ (metagenomic datasets)

By selected biomes

e ® 6 ¢ =

Soil (379) Host-associated Human digestive  Engineered (55) Host-associated
human (83) system (64) mammals (54)

S <G 6 W

Marine (45) Heost-associated Forest soll (26) Freshwater (21) Grassland {(19)
plant (44)
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Functional annotations

GO: Gene onology

defines concepts/classes used to describe gene function,
and relationships between these concepts

KEGG: Kyoto Encyclopedia of Genes and Genomes

database resource for understanding high-level functions and
utilities of the biological system

eggNOG
- A database of orthologous groups and functional annotation
Cross-references to other databases
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EggNOG-mapper

seed eggNOG ortholog

seed ortholog evalue

seed ortholog score
Predicted taxonomic group

Predicted protein name

. Gene Ontology terms

EC number

. KEGG_ko
. KEGG_Pathway

(E66 Module - Functional annotation of reads or ORFs
KFGG_Reaction . Cross-references to other databases

KEGG_rclass

SRITE - Complex tabulated output
KEGG_TC

CAZy

BiGG Reaction

tax_scope: eggNOG taxonomic level used for annotation

eggNOG 0Gs

bestOG (deprecated, use smallest from eggnog 0Gs)

COG Functional Category

eggNOG free text description

o oF ok >

query sequence

sequence

HMME mapping
strategy
eggNOG
HMMs
database

Orthologous 55
Group (OG) "i'ffi"

DIAMOND

eggNOG
protein
database

seed eggNOG ortholog

Infer fine-grained o
eggNOG

MM%
one-to-one
t orthologs
seed rth log

orthologs
I:
D>

one-to-many

rthologs

OG & phylogenetic tree

Discard distant orthologs

Dapa * ]])@ﬂﬂl
D> Taxonomic adjustment
DX Cqn > wml(.
DT (o across 107 eggNOG levels D
D> I
restrict
rtholog Da>a
D> by type Dad
-to- D>
one-to-one
orthologs

unctional transfe!

annotated query

all orthologs
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How to hands on:
Association analysis exercise
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