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SciLifeLab Scil ifeLab

ScilLifeLab

National service Local scientific

The Swiss army knife for Swedish
Life Science researchers ce nter

Director: Olli Kallioniemi
Co-director: Lena Claesson-Welsh

Vision:

To be an internationally leading
center that develops, uses and
provides access to advanced
technologies for molecular
biosciences with focus on health
and environment.

2010: Strategic research initiative
2013: National resource
2015: New management/chairman

www.scilifelab.se



SciLifeLab platforms Scil ifcLab

SciLifeLab national service VR
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Bioinformatics as infrastructure
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Production is cheap, analysis is not
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Data scientists

Our role

We want to help the Swedish Life
Science community to build knowledge
in large-scale data analysis, and to make
bioinformatics easily accessible for all.
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Data scientists

Our role

We want to help the Swedish Life
Science community to build knowledge
in large-scale data analysis, and to make
bioinformatics easily accessible for all.
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2 Scil ifelab

4 facilities, ~60 FTEs

Support and Infrastructure
Wide competence in bioinformatics, Assembly/Annotation, SysDev

Long-term support (WABI)
Large collaborative projects selected by scientific ranking

Systems biology
Network analyses and Integrative bioinformatics

Compute and storage
Computational and storage resources for b|0|nformat|cs especially
next-generation sequencing AR ; ~
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NATIONAL BIOINFORMATICS
INFRASTRUCTURE SWEDEN

Customized

Long time per project
A 9 per proj Bioimage
informatics

Standardized
Short time per project

Custom-tailored support
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Design of compute, storage, archiving

Study design, Consultation, Grant applications

Compute resource allocation

Support Training

Data submission, Reproducibility
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2 Scil ifelLab

Custom-tailored support

www.scilifelab.se/platforms/bioinformatics/
www.nbis.se

» Study design consultation (free)
www.nbis.se/support/supportform/index.php
+ drop-in sessions every week @ 6 sites

* Short- and Medium-term support (User fee 800 kr/h) |
www.nbis.se/support/supportform/index.php o

* Long-term support and systems biology
(500h, free, scientific evaluation)
www.nbis.se/support/supportform/index.php?form=longterm
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NATIONAL BIOINFORMATICS

INFRASTRUCTURE SWEDEN BiOinformatics support

ature Reviews | e

Systems biology

Genomics

2 tracks!
* Fee-for-service (800kr/h)
Rapid turnaround

T T
"H NMR Metabolomics

« Scientific ranking (free)
“Long-term Support”
3 rounds/year
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NB?S How to get support Sci llft‘Lab

YRS nbis.se

£A ny metod som ers X ¢ [ safexse [ Sprangmedel Dyn X [} Sidan kunde inte | X G stensprackaren- & X R Stensprackning oc X [3 NBIS - National B1 X

& S C | ® nbisse :
i Appar 9 Storningsinformation DN Nyheter - DN.SE Latest Headlines & SJInternetombord <% S) [Jlp 3 SL @S5S MGmail (B U [ Cst [3 Lp ¥ Google Maps Ovriga bokmarken

Support » Infrastructure v Training v News

General information

Consultation

Support

Long-term Support
Genome Assembly and Annotation

Apply here!

NBIS is a distributed national bioinformatics infrastructure, supporting life sciences in Sweden

-

nbis.se/support

e Royex_gen2_brosc...pdf e royex_cartridges_t...pdf Visa alla X
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NATIONAL BIOINFORMATICS
INFRASTRUCTURE SWEDEN

NB:S Support information SCiLy%Lab

[ Sprangmedel Dyn X [ NBIS Support x W\

& (&) ‘@ nbis.se/support/support.html ﬁ‘ (O - |
Latest Headlines & SJInternetombord <% S) [Jlp 3 SL @S5S MGmail (B U [ Cst [3 Lp ¥ Google Maps » Ovriga bokmarken
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Al .
Support v Infrastructure v Training v News Aboutw S('l

Support - help with analyses

Only available if you already have data (e.g., NGS-sequences, mass-spec data etc.). We offer 8 h of free

support, and beyond that, extended support for SEK800 per hour. These hours are not tied to specific
days/weeks but can be spread out over several months if necessary. We only count time when the
expert is actively working with your project (including meetings), not when the analyses are running in
the computer.

The support we offer will be based on your needs. If you want to run the analyses yourself but need
help to get started, we can give expert advice on best practices and suggest tools for you. We can be
there as a discussion partner for your whole project if you like.

We can also do all the bioinformatic analyses for you and deliver the final results to you. This is our
most common type of support.

We have deadlines for support-applications every second week, currently set to Sundays even weeks
(week 2, 4, 6 etc.). After the deadline, NBIS-coordinators will look at the applications and get back with
an answer to you in the week that follows. We make no scientific ranking of the projects, but select
projects based on availability of expertise in NBIS, feasibility of the project, and completeness of the
support request. If you have already had a consultation meeting with NBIS, this weighs in your favor.

Once decisions are taken, the coordinator will contact you and tell you which expert has been assigned
to your project. If the coordinators have found it likely that the free hours are not enough and that you
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e Royex_gen2_brosc...pdf A e royex_cartridges_t...pdf Visa alla X
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Support form Sci

Support v Infrastructure v Training v News Events About v

CONSULTATION SUPPORT LONG-TERM SUPPORT

NBIS offers bioinformatics consultations as a free service.

Click here for further information about the NBIS consultation service.

Support requests are reviewed every second week, please allow for up to three weeks before you hear back from us.
By applying for NBIS Support you also agree to our user agreement.

NBIS Consultation Request Form

Chalmers v
ALF v
NGS v
ASAP v

18
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" Genome assembly and annotation  renkLanz

4C Data Browsing File View Help Dynamix O Share
0 2,000,000 4,000,008 Disanle Dynamix DO 8,000,000 10,000,000 12,000,000 14,000,000 16,000,000 18,000,000 20,000,000
{ seec G Settings Q Q Q chr2R | v |Chr2R:5791929. 5847241 (55.31 Kb)| Go j 5 (545 1 group s v l Dynamix Main Widget
tracks 5,800,000 Help 5,812,500 5825000 |" @9 Auto - 5/5 :: 4CSeq_Yad (x315) )-IGroup Widget(s)
.» Reference sequence n n
Dynamlx Main Menu Zoom in to see sequence Zoom in to see sequence Zoom in to see sequence
100
BNASeq WE 2.4h (Graveleyetal,hatvre2011) L dba B B &4 000 .. 1| - _ | - Y |
RNA-seq Data o8 5
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M Activity Database - —
ICR - y,- _] t al., Nature 2009) =IF _—
| Mesodermal ChIP CRMs | e ke ante] | .| e | ———— (] o
e I
FlyBase 5.54 Transcripts - =

Gene model

Viewpoint chr2R:5671432..5973168: Mef2_II-B[L]_NR in whole embryo at é-8h AEL.

4C-seq Data

= — e
Viewpoint chr2R:5671432..5973168: Mef2_II-B[L]_NR in whole embryo at 3-4h AEL.

_A — e

Viewpoint chr2R:5671432..5973168: Mef2_II-B[L]_NR in mesoderm at 6-8h AEL.
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Viewpoint chr2R:5716619..6016826: eve_proximal_promoter_inc._TATA in whole embryo at 6-8h AEL.

e — —— - - — e & L 1 I ! el S -
Viewpoint chr2R:5716619..6016826: eve_proximal_promoter_inc._TATA in whole embryo at 3-4h AEL.

— — e ——— - - ol

* 10 - 20 projects per year

* Highly specialized staff and robust pipelines

* Tight user interaction Cost effective with high quality!
* Numerous manual and semi-manual QC steps

» Supports ENA submission

» Editable user interface

19
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BigData/lntegrative omics

Lab

4 FTE, joint effort by Long-term Support and Systems Biology
Projects apply in the regular Long-term Support calls

Combine data from SciLifeLab platforms
« Building tools and resources for handling very large and/or complex biological data sets
« Typically performed in the context of longer support projects

« State-of-the-art analytical methods for integrating multi-modal biological data sets, eg
- Machine learning/deep learning

- Graph-based models
- Genome-scale metabolic models

Support track for integrative projects
First call Feb 2016; First few projects initiated
Involves extensive integration of data

T R

Affininty proteomics (plasma) CYTOF (PBMC) RNAseq(PBMC) WGS (blood, once) Mletaboloumlics
Targeted proteomics (plasma) (plasma, Urine)

&i =5

Proximity assay (plasma) ;Microbior:sics
Faeces 16S rRNA,

metagenomics)
Clinical Chemistry (Blood)

Questionaire (lifestyle) )

) Bioimpedance Wrist band
Clinical parameters and bioimaging




NATIONAL BIOINFORMATICS
INFRASTRUCTURE SWEDEN

NB:S Scil i ﬁLab

Geographical Distribution of Projects 20

ScilLifeLab SVA  gkévde Univ
Sodertorn Univ

Linnaeus Univ

Chalmers .
Karolinska Inst

Linkoping Univ

KTH

NRM
Stockholm Univ

Lund Univ

Uppsala Univ

Gothenburg Univ

Umea Univ
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Tools and infrastructure Scil ifeLab

https://docs.google.com/spreadsheets/d/1PrehKn2eb0ymfaFtCfvbLrOSKtpTL3glLcWZ2YwoXOlU/edit#gid=0

Compute and storage of sensitive data

=]

* Local EGA
. ePOUta |ntegrat|0n pllot g:és:nf:;’:gfﬂysz’ﬁm:lassmesc"eﬂcebyr iding expert knowledge, creative data integ v d training, efficient data publication a
*  microMosler
*  Pouta Blueprints ey e et [
+  web-servers with EGI cloud vo.NBIS.se SEE—
WGS tools and resources : o e I
«  SweGen 1000 genomes & websamer i £61 o vo N 0 e s s
«  WGS somatic variant calling WF T re—r woNe 2
+  WGS structural variation WF : e
. WGS somatic variant calling WE :: (::) :
Software maintenance e o
« MrBayes — —
«  Structure prediction web services Open prioritization and background descriptions
Assembly and annotation
* Falcon on Milou
* ENAsubmission help Tools and development projects
needs to be much more visible!
Other tools and resources Work in progress...

*  Human Metabolic Atlas (HMA)

* Haloplex variant calling pipeline

*  WhatsHap: Genomic phasing

+ IgDiscover: Immunorepertoire 23



SweGen: 1000 Swedish genomes Sci! ifelab

T st

SweGen Variant Frequency Database il

950 twin registry + 50 Northern Sweden Sween
Deep coverage WGS (30X) ,3,”"@
ExAC browser interface A LY'
Data Beacon % f

Full SNP frequency table download
https://swefreq.nbis.se/#/

_ 1st release October 2016!
Variant: 22:46615880 T/ C

Filter Status PASS
dbSNP  rs1800234 Genotype Quality Metrics
Allele Frequency 0.0035
Allele Count  7/2000
UCSC 22-46615880-T-C (7'
Clinvar  Click to search for variant in Clinvar 2!

Site Quality Metrics

Annotations Population Frequencies
This variant falls on 7 transcripts in 1 genes:
. . Population Allele . Allele s Number of . Allele
missense intron Count Number
o PPARA Transcripts ¥ * PPARA - ENST00000434345 SweGen 7 2000 0 0.0035
Total 7 2000 0 0.0035

non coding transcript exon
o PPARA - ENST00000493286

This list may not include additional transcripts in the same gene that the variant does not overlap.

Read Dat Funding: SciLifeLab
ea ata H .
This interactive IGV.js visualization shows reads that went into calling this variant. Seq u enCI ng - N G |
Variant calling: NGl
Read data is not available for this variant. QC: N B I S
(chr2z:46615730465616030 ] Q. 301 bp (e abely o® Data access interface: NBIS

24
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NATIONAL BIOINFORMATICS
INFRASTRUCTURE SWEDEN

NB:S Outreach & Training SCiLiﬁLab

« Bioinformatics Drop-In

Gender balance:
— Weekly at all sites — initial consultations 54% female / 46% male

« 20-odd courses every year Courses 2015
— Introduction to Bioinformatics using NGS
— Introduction to Linux 80
— Perl programming &0
— Introduction to genome annotation o
— Introduction to multivariate analysis o I
— RNA-seq 1 11 108l
— Advanced workshop on NGS data analysis & K\@o NG g\“@
— Advanced functional genomics & & & é’%{\ & & & 9&“@
— Advanced bioinformatics s Qo@e‘?
o
« Additional local activities Applicants ™ Admitted

« Bioinformatics Advisory programme
— Mentorship in bioinformatics

ISR NIRRT |\ vwiw.scilifelab.se/education/courses/

training efforts to match the increased
demands from the scientific community




Teaching and mentoring Scil ifeLab

The Swedish Bioinformatics Advisory Program

PhD students get a senior bioinformatician as a personal advisor during
2 years of their PhD. Monthly project meetings + two grand meetings
per year to aid networking and knowledge transfer.
www.scilifelab.se/education/mentorship/the-swedish-bioinformatics-
advisory-program/

Recent call (2017/2018): 111 applicants for 15 places (!)

The Swedish Bioinformatics Advisory
Program
Student evaluation, June 2015

Overall rating of the Advisory Program , , ; . |
Impact on the efficacy of your research ' ' . . |

Impact on the scientific value of your ' ' ' |

Impact on the technical level of your , . . —
In favour of SciLifeLab continuing this : . . . |
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Why ELIXIR?

* Creating a robust infrastructure for biological information
is a bigger task than any individual organisation or nation
can take on alone

* These are issues of such complexity that no single
institution or country can tackle alone

* Biology has by far the largest research community:
* ~3 million life science researchers in Europe

e >7 million web hits a day at EMBL-EBI alone

El?(r'



ELIXIR connects national
bioinformatics centres and
EMBL-EBI into a sustainable
European infrastructure for
biological research data

[medicine]

[ agriculture ]

[ bioindustries ] ELIXIR underpins
life science research

. —across academia
environment

and industry
@
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Support » Infrastructure v Training v News About
General information
Consultation
Support
‘ : ': L y Long-term Support
Genome Assembly and Annotation
Apply here!

INFRASTRUCTURE SV\ "

NBIS is a distributed national bioinformatics infrastructure, supporting life sciences in Sweden

nbis.se/support

e Royex_gen2_brosc...pdf 2 royex_cartridges_t...pdf

= We’re here for you! Sci! ifeLab




