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The ‘Big Data’
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Mass Sequencing
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Modified from ‘Stripped Science’ by Viktor Poór
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Sequence data
INSDC databases



Contextual data
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Contextual data
Environment

7



8

Contextual data
Experiments
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Contextual data
Sequencing



10

A Problem…

8% with coordinates (latitude/longitude)

9% with collection date

41% with taxonomic assignment

‘Abandoned’ sequences in INSDC databases
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The Solution

Collaboration

DatabasesBiologists

Journals
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Define Scope
Minimum information to be reported

Define syntax
Formats for communication

Define semantics
Terminology for description

The Solution



Promote mechanisms that standardize 

Description of genomes and metagenomes
Minimum Information about a Genome/Metagenome Sequence (MIGS/MIMS) 

(Field et al. Nature Biotech 2007)

Exchange and integration of genomic data 
Genomic Contextual Data Markup Language (GCDML) 

(Kottmann et al. OMICS 2008)

AND NOW!
Description of marker genes

Minimum Information about a MARKer gene Sequence (MIMARKS) 13



MIMARKS
What is it good for?

Phylogenetic and functional marker genes

From three domains of life

From surveys and specimens or cultured organisms

Produced by any sequencing platform
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MIGS/MIMS Checklists
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MIGS/MIMS+MIMARKS Checklists
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MIGS/MIMS

MIGS/MIMS/MIMARKS

Surveys
Publication mining

INSDC resources



Community surveys

Four surveys:
– JGI survey (focus on general description of marker genes)

– RDP habitat survey (focus on habitat terms)

– SILVA survey (focus on general description of marker genes)

– Terragenome survey (focus on soil descriptors)
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Detailed information under: http://gensc.org/gc_wiki/index.php/MIMARKS_history#Metadata_surveys



What did we learn?
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Interest in rich contextual data
Fields to be included in MIMARKS

Habitats to be considered in MIMARKS
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Publication mining
• Selection of publications from SILVA with the highest number of 

sequence submissions
– 39 publications
– minimum 89, maximum 149,159 sequences
– diverse habitats; air, hydrothermal fields, microbial mats
– 200 parameters selected

More information under: http://gensc.org/gc_wiki/index.php/MIMARKS_history#Metadata_from_publications
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qualifiers

INSDC resources

More information under: http://gensc.org/gc_wiki/index.php/MIMARKS_history#INSDC_source_feature_key_qualifier_statist

• Source information parsed from INSDC for each SILVA release
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INSDC resources

Less than 10% of rRNA sequences with:
- latitude/longitude

OR
- collection date

OR
- PCR primer information
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MIMARKS checklist v2.1
“Investigation”
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Survey Specimen

submit to insdc M M

investigation type M M

project name M M

experimental factor C X

“M”=mandatory   “X”=recommended   “C”=conditional mandatory   “-”=not applicable   



MIMARKS checklist v2.1
“Environment”
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Survey Specimen

collection date M M

geographic location (latitude and longitude) M M

geographic location (depth) E E

geographic location (altitude/elevation) E E

geographic location (country) M M

environment (biome) M M

environment (feature) M M

environment (material) M M

environmental package C X

“M”=mandatory   “X”=recommended   “C”=conditional mandatory  “E”=environment-dependent   “-”=not applicable   
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MIMARKS checklist v2.1
“Environment”

26

“M”=mandatory   “X”=recommended   “C”=conditional mandatory  “E”=environment-dependent   “-”=not applicable   

Survey Specimen

environmental package

[air,host-associated,human-
associated,human-skin,human-oral,human-

gut,human-vaginal,microbial 
mat/biofilm,miscellaneous natural or 

artificial environment,plant-
associated,sediment,soil,wastewater/sludge

,water]

C X



MIMARKS checklist v2.1
“Nucleic Acid Sequence Source”
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Survey Specimen

subspecific genetic lineage - C

extrachromosomal elements - X

source material identifiers - C

observed biotic relationship - C

trophic level - C

relationship to oxygen X C

isolation and growth condition - M

sample collection device or method C X

sample material processing C C

amount or size of sample collected C X

“M”=mandatory   “X”=recommended   “C”=conditional mandatory   “-”=not applicable   



MIMARKS checklist v2.1
“Sequencing”
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Survey Specimen

nucleic acid extraction C C

nucleic acid amplification C C

library size C -

library reads sequenced C -

library vector C -

library screening strategy C -

target gene M M

target subfragment C C

pcr primers C C

“M”=mandatory   “X”=recommended   “C”=conditional mandatory   “-”=not applicable   



MIMARKS checklist v2.1
“Sequencing”
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Survey Specimen

multiplex identifiers C -

adapters C -

pcr conditions C C

sequencing method M M

sequence quality check C C

chimera check C C

assembly C -

relevant standard operating procedures C C

relevant electronic resources C C

“M”=mandatory   “X”=recommended   “C”=conditional mandatory   “-”=not applicable   



Closing the cycle
Submissions

30

Sequin Webin

## structured comment ## ## structured comment ##

OR

SRA 

< sample object >

Sequence MIMARKS

FT sequence entry

< experiment object >



Closing the cycle
“Submissions”
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tag value
submit_to_insdc yes
investigation_type MIMARKS_survey
project_name dsrA-based fingerprinting study
collection_date 2006-04-15
lat_lon 21.89845 -93.436748
depth 5.0-7.5 cm
altitude_elev 0
country Mexico
environment marine sediment
env_package water
tot_depth_water_col 2900 m
samp_collect_device ROV (Remotely Operated Vehicle) push core
samp_mat_process Sectioned in 2.5 cm intervals; stored at -20 degC
samp_size 565.2 cm3
nucl_acid_ext PMID: 8593035
nucl_acid_amp PCR
lib_size 222
lib_reads_seqd 96
lib_vector TOPO TA;pGEM-T-Easy
lib_screen screened
target_gene dsrA



Closing the cycle
“Submissions”
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1

2 3



Closing the cycle
“Submissions”
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Closing the cycle
“Submissions”
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http://www.ebi.ac.uk/embl/Submission/

What kind of sequence(s) are you submitting?

Select Sequence type Description Example
☐ MIMARKS-

compliant 16S rRNA
For the submission of 
16S rRNA sequences 
compliant with 
MIMARKS standard



Closing the cycle
“Submissions”
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http://www.ebi.ac.uk/embl/Submission/

Field Info Common Value

Organism  ☐

Project name  

Experimental factor  

Latlon  ☐

Collection date  ☐



Closing the cycle
“Submissions”
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http://www.ebi.ac.uk/embl/Submission/

Import your data

In order to enter your data using a spreadsheet, please
download the template spreadsheet that we have
prepared base on the information that you have provided
so far and open in your spreadsheet application (eg.
Microsoft Excel, Open Office).

Import values in spreadsheet format



Favorite Links
➞ http://gensc.org/gc_wiki/index.php/MIMARKS

➞ http://ww.megx.net/metabar/ For GenBank and ENA submissions

➞ http://www.megx.net/CDinFusion/ For GenBank submissions

➞ http://isatab.sourceforge.net/ For SRA submissions

➞ https://pyro.cme.msu.edu/sra/login.spr For SRA submissions
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