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ELIXIR
Marine'metagenomics'Use'case'(Marine'metagenomics'Community'from'2019)
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Background

ELIXIR&EXCELERATE

Community&need&for&specific&marine&
metagenomics&resources

• need&to&develop&standards&and&best&practice&
within&the&field

• need&for&reference&databases&specific&for&
the&marine&environment&? should&include&
sequence&and&metadata&(contextual)&

• benchmark&analysis&&tools&and&pipelines&to&
optimize&marine&metagenomics&analysis

• resources&should&follow&the&FAIR&(Findable,&
Accessible,&Interoperable&and&Reusable)&
principles
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Why$more$(and$domain.specific)$resources?

• need$to$benchmark$and$implement$
tools/pipelines$for$best$possible$output$results

• tools$not$better$than$the$underlaying$
databases$used

• the$higher$quality$of$the$databases$$. the$
better$classification$and$annotation$of$
metagenomic$samples

Background

ELIXIR$EXCELERATE

META&pipe EMG
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Marine'Metagenomics'Portal
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What%is%a%marine%microbial%biome?

Marine'biome

"An#aquatic biome that comprises systems#of open4ocean and#unprotected coastal habitats,#
characterized by#exposure to#wave action,#tidal fluctuation,#and#ocean currents as#well as#systems#that
largely resemble these.#Water#in#the marine#biome is#generally within the salinity range#of seawater:#
30#to#38#ppt "

Marine'microbial'biome

"An#aquatic microbial#biome comprises of microbial#communities from#open oceans,#coastal and#
protected habitats#up#to#the high4water#mark#with salinity from#0.5#ppt#(parts#per#thousand)#as#in#
estuaries (brackish water)#environments to#above 100#ppt#as#in#sea ice brine.#The#biome also includes
marine#microbial#communities obtained from#marine#species#associated with these habitats"
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MAR$databases
Implementation
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Sequence'databases

Literature'
databases

Ontology
databases

Taxonomy
databases

Contextual'
databases

Standards
MIGS/MIMS

Bacterial'
diversity'

metadatabase

Curation
databases

Culture'
collection
database

Web'
mapping'
service

Marine'
organisms'
database

MAR$databases
Data$resources$used
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Curation database

MAR$databases
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Attribute(descriptions,(CV(and(Ontologies

MAR$databases

A controlled
vocabulary is$a$set of
preselected terms e.g.$
taxonomic domain;$$
bacteria,$archaea,$
eukarya

Ontology is$a$formal$
naming and$definition
of the types,$
properties,$and$
interrelationships.$
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Refinement

MAR$databases

11

Not collected
250 M
Not applicable
Superficial
-1 m
-2 m
-2901.0
0 m.
1912 ft
40 mm from surface
0.75 m above seafloor
700meters
Intracellular
Surface water of 0 meter
Zero
Below surface

->
->
->
->
->
->
->
->
->
->
->
->
->
->
->

missing
250
NA
missing
1
2
2901
0
582.80
0.04
missing
700
missing
0
0
Missing

Depth:
Sample,taken at,given,depth
below sea level,,defined in,
meters(m),as,a,positive,
floating number or,as,a,range,,
both with two decimals e.g.,
3.06%or%1.80*2.15
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Conversion)&)validation)

MAR$databases

Huma%readable+(TSV) Machine%readable+(XML/JSON)
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Curation Workflow for the MAR DBs

Patric /(ENA

Patric /(ENA(genome(&(
metagenome(data(lists

Marine(genome(list

Refinement
(OpenRefine)

Validation
(MAR(validator)

MAR(contextual(DBs(
MarRef,(MarDB,(MarCat

MMP
Update

Patric /((ENA(genome(lists((tsv)

Marine(lists(
(tsv 7>(calc)

BioSample

BioProject

ENA
Filtering

Download

Literature(databases

Sequence(databases

Diversity(databases

Taxonomy(databases

Contextual(databases

MMP(text(update

Validated(DB
(tsv 7>(XML/JSON)

Report

Report

INSDC

RefSeq

Prokka

antiSMASH

Assembled(
and

annotated
Genomes(and(
Metagenomes

Secondary(
metabolites

New(genome(list

MMP(Download

MAR(Contextual(DBs

MMP(BLAST(DBs

MMP(Taxonomic(
DBs

Genomes(and(
metagenomes(seq

antiSMASH

BLAST(
Databases

MarRef,(MarDB,(
MarCat Curated(DB

(calc 7>(tsv)
Manually
curation

Refined(DB
(tsv)

Twitter(&(News

Synchronization

MAR(
Resources

SILVAmar,(Kaiju,(
Kraken,(MapSeq

MAR((databases

META7pipe

Marine(metagenome(list ENA

EBI(metagenomics

Curation(DBs
(Base)

JSON
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• MarRef,(MarDB(and(MarCat

• Currently(771,(8649(and(1227(entries

• Contextual(and(sequence(databases

• 122/55(metadata(fields

• Manually(expert(curated

• Ontologies(and(controlled(vocabularies(

implemented

• Biannually(update

• Advanced(search(and(filtering

• BLAST

• Open(access(and(downloadable
Accessible)from)the)Marine)Metagenomics)Portal)(MMP))

https://mmp.sfb.uit.no/

Marine'reference'databases

MAR$databases

https://mmp.sfb.uit.no/
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Browse'and'filtering

MAR$databases
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Browse'and'filtering

MAR$databases
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Browse'and'filtering

MAR$databases
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Browse'and'filtering

Taxonomic)filtering)
based)on)3)levels5)
Phylum,)Order)&)Genus

Filtering)based)on)
sampling)environment5)
biome,)feature)&)
material

Filtering)based)on)host)
(pathogen)or)host)
associate)

Filtering)based)on)region)
or)country

Filtering)based)on)
phenotypic)trait

Filtering)based)on)
collection)date/depth

Filtering)based)on)
project)name

MAR$databases



Marine'Metagenomics'Workshop,'Nov'26730,'2018,'Tromsø,'Norway19

ENVO%ontologies

MAR$databases
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0

Taxonomic distribution  

MAR databases

V2 - MarRef:771, MarDB: 8649V1 - MarRef: 618, MarDB: 3726 V3 - MarRef:852, MarDB: 10896
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Taxonomic distribution  

MAR databases

Version 2 - 9457
JGI Gold database: 1608
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MarCat
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• MarRef'and'MarDB'

• Based'on'RefSeq

• Genomes'annotated'using'NCBI'
Prokaryotic'Genome'Automatic'
Annotation'Pipeline'(PGAAP)

• 20%'0f'MarDB'annotated'using'
Prokka

• MarCat

• Metagenome'samples'filtered,'
assembled'and'annotated'using'
METAJpipe

Sequence'databases

MAR'databases

Merge%Reads

Trim%/%QC

SeqPrep

Trimmomatic

Assembly

MegaHit

16S%rRNA%
prediction%&

extraction

rRNASelector

16S%rRNA

Contigs

Classification

MAPSeq

SILVA/%SILVAmar

Reads

Visualization

KronaTools

Gene%prediction

MetaGeneAnnotator

Annotation

BLAST

UniRef50/%METAmar

Annotation

Priam

E.C.%HMM%profiles

Annotation

InterProScan5

Interpro

Annotated%
genes

Input%/%output

Functionality

Tool

Database

Legend

Genbank,%FASTA,%csv%
...

Reads

Classification

Kaiju

RefSeq/%Kaijumar

Visualization

KronaTools

CDSs
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Sequence'databases

MAR$databases

MarRef MarDB MarCat

MarRef'
16S'rRNA

MarDB'
16S'rRNA

MarCat
Metagenomes

MarRef
Genome

MarDB
Genome

SILVAmar
16S'rRNA

MarRef
Protein'BLAST

MarDB
Protein'BLAST MarCat

Protein'BLAST

MarDB
Nucleotide BLAST

MarRef
Nucleotide'BLAST

Kaijumar
reference

METAmar
reference

BLAST

Taxonomic
classification

Functional3
assignment
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Sequence'databases

MAR$databases
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RefSeq:'52073'complete'genomes
MarRef/DB:'9602'marine'genomes'incl.'4314'MAGs
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BLAST

MAR$databases
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BLAST

MAR$databases
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Accessible(from(the(Marine(Metagenomics(Portal((MMP)(
https://mmp.sfb.uit.no/

Marine'reference'databases

MAR$databases

https://mmp.sfb.uit.no/
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