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Talk outline

• Where can I get sequencing data
– NGI 

• Organization
• Technologies by node
• User projects flow

– Sequencing service providing
companies

– Data repositories

• Data formats
• Fastq: compression
• Fastq/sam/bam/cram

– Typical space 
requirements

• Typical examples per unit of
WGS/RNA

• Best practise analyses
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Genomics data
– data types and repositories

Sequencing data
• Raw data (images, bcl, 

signal data)
• Basecalled data

– Typically .fastq
format

– Sam/bam

Annotation data
• Standardized formats

– Bed, Wig, 
bedgraph, BigWig, 
BigBed, gff, gtf3, 
fasta, gfa, vcf, gvcf
etc.
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Data repositories

• Sequence Read Archive (SRA)
– https://www.ncbi.nlm.nih.gov/

sra
– SRA-toolkit
– Link download + API

• European Nucleotide Archive 
(ENA)
– https://www.ebi.ac.uk/ena
– raw sequencing data, 

sequence assembly info 
functional annotation

– Link download + API
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https://www.ncbi.nlm.nih.gov/sra
https://www.ebi.ac.uk/ena


Sequence data from repositories
European nucleotide archive (ENA)
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Sequence data from repositories
NCBI Sequence Read Archive (SRA)
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Sequence data from repositories
SRA Explorer

https://ewels.github.io/sra-explorer/

https://ewels.github.io/sra-explorer/


Where can you get seq. data?

• SciLifeLab platforms
– National Genomics Infrastructure (NGI)
– Eukaryotic Single Cell Genomics (ESCG)
– Ancient DNA
– Microbial Single Cell Genomics
– Diagnostics delevopment (Clinical 

Genomics

• Companies
– Eurofins
– TATAA
– Etc.

• Data repositories
– European Nucleotide Archive (ENA)
– Sequence Read Archive (SRA)
– NCBI / EMBL-EBI
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NGI organization
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SciLifeLab NGI mission
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NGI methods/tech. by node

• Stockholm
• Bulk DNA-seq
• Bulk RNA-seq
• HiC + Omni-C
• 10X-chromium
• Nanopore
• ATAC-seq
• Low input RNA/DNA
• etc.

• Uppsala (SNP&Seq)
– Bulk DNA-seq
– Bulk RNA-seq
– 10x single cell
– Genotyping
– ChIP-seq
– WGBS + RRBS

• Uppsala (UGC)
– PacBio
– Oxford nanopore
– Ion Torrent
– Assembly

11HiSeq X decommissioned



NGI technologies by node
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SciLifeLab NGI – throughput
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NGI Stockholm 2019 stats
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NGI Stockholm 2019 stats



NGI Stockholm methods
by facility
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Loop Genomics

Short read 
elimination

Spatial

Transcriptomics



NovaSeq Flowcell throughput
and costs
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Most cost efficient NovaSeq flow cell
7-8 mammalian genomes at 30X / lane
4 lanes à 28-32 genomes per flow cell



More flexible sequencing

• NovaSeq throughput is high
– Users want more flexibility
– Not just full S4 lanes

• Now also ¼ lanes. 

• --> Lower sequencing costs

• Development efforts at NGI
– Pooling balance
– New indexes
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• ONT • PacBio
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Sequel II

Sequel

Long read sequencing



Long read sequencing
– current stats
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Platform Throughput ( 
flowcell

SEK/  Gb Read 
lengths

Quality (Phred)

ONT (P) 80-150Gb 200-400 Max 2 Mb R9 read: 12
R9 consensus: 30
R10 consensus: 
40

PacBio Sequel 10 Gb 1000-1500 Max 170 kb Read: 8-9
HiFi:   20-50

PacBio Sequel II 100-150Gb 200-300 Max 170 kb Read: 8-9
HiFi:   20-50

ONT signal level data 5-10x size of basecalled data



NGI projects pipeline
from consultation to data
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NGI – orders and information
https://ngisweden.scilifelab.se/
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https://ngisweden.scilifelab.se/


NGI – orders and information
https://ngisweden.scilifelab.se/

• Meeting with NGI project 
coordinators

– Feasibility discussion
– Limitations (samples/amounts/etc.)
– Capabilities
– Pilot projects

• Submit order
– Project information
– Sample sheets
– Plates sent out

• Lab + data management
• Deliveries

– Usually 6-12 weeks *
– Secure server deliveries (2-factor

authentication) (SNIC/SUPR)
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https://ngisweden.scilifelab.se/
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NGI laboratory and data flow



NGI – data processing

25How to download data from grus: 
https://www.youtube.com/watch?v=-6ZufZRuwyU

https://www.youtube.com/watch?v=-6ZufZRuwyU
https://www.youtube.com/watch?v=-6ZufZRuwyU


NGI – data deliveries

26



Best practise pipelines

• WGS human:
– Delivers: fastq, bams, vcf-files from 

different tools
– Preprocessing: bwa, GATK
– Germline/somatic variant calling
– Annotation
– Reporting

• RNA-seq
– The workflow processes raw data from 

FastQ
– FastQC,
– Trim Galore
– STAR/HiSAT2), 
– generates gene counts

(featureCounts, StringTie) 
– quality-control

RSeQC, dupRadar, Preseq, edgeR, Multi
QC).
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https://www.bioinformatics.babraham.ac.uk/projects/fastqc/
https://www.bioinformatics.babraham.ac.uk/projects/trim_galore/
https://github.com/alexdobin/STAR
https://ccb.jhu.edu/software/hisat2/index.shtml
http://bioinf.wehi.edu.au/featureCounts/
https://ccb.jhu.edu/software/stringtie/
http://rseqc.sourceforge.net/
https://bioconductor.org/packages/release/bioc/html/dupRadar.html
http://smithlabresearch.org/software/preseq/
https://bioconductor.org/packages/release/bioc/html/edgeR.html
http://multiqc.info/


SAM – BAM - CRAM
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SAM: Sequence Alignment Map format (raw tex)
BAM: binary SAM (factor 3-4 compression)
CRAM: more efficiently compressed bam (lossless to lossy)



Further compression
possible
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https://blog.dnanexus.com/2018-07-23-breaking-down-crumble/

https://blog.dnanexus.com/2018-07-23-breaking-down-crumble/


How much data will I get

WGS 
30x

RNA-seq
(20M)

Fastq.gz 50 Gb 4-5 Gb

bam 80 Gb 6-8 Gb

100 
samples

13 Tb 1-1.3 Tb

30



Integrating information from 
NGI in data management plan

31

• Integrating NGI orders into Data 
Management Plan 

– What data to get
• Contact NGI / NGI website
• http://ngisweden.scilifelab.se

– Deliveries: 
• GRUS
• Hard drive (not recommended)

– No long term storage obligation
• Plan for storage accordingly
• SNIC / ENA / other backup



Thanks for your attention

32

support@ngisweden.se
http://ngisweden.scilifelab.se
http://opensource.scilifelab.se

Carl-Johan Rubin
@callerubin
carl.rubin@scilifelab.se


