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*100+ researchers working on 25 Cohorts, BIOS, GoNL, Metabolomics
Rainbow together building BBMRI-omics.
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Multi-omics Data

N~ 100, 000 Genetic level
GWAS
N=770 Go.NL

N~4,000 lev

Methylation

Expression

N~4,000 level

N~35,000
N>250,000

Available protein / lipid /
metabolite level information

(Disease) phenotype

/ Data analysis pipelines

aaaaa

Each sample

e wih VEP | All samples at once

Gene Y O Gel O

J

;§'.' 2 BBMRLn

2

. SNP A . SNP B GO.NL

GENOMEoftheNETHERLANDS

BIOS
e T P LT Torium
/ l BIOS

consortium

l

—_—— O METAB(?LOMICS
1 consortium

Disease .

/ Building a central database for the
research community
- To store raw and processed data
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Available metabolic measurements from the plasma of
~35,000 individuals

NMR metabolomics (Nightingale Health Ltd): It

comprises 226 features (metabolites and derived
measures)
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SURFsara Grid SEM (h.mei@lumc.nl)

A subset of
RMNAseq/Genotype data
stored at Groningen cluster

All raw and processed a copy of
data archived at Grid SEM

(h.mei@lumc.nl)
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J N (pieter.neerincx @gmail.com)
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Prepared BIOS data
for downstream analysis (gene

meta data of Metadata and phenotype

data of all EBMRI BIOS and

_ Data-centric
Metabnlnmli:s samples mu Itl -om |CS

expression, methylation profile,
genotype datasets, gic

BIOS VM (h.meii@lumc.nl)

git pull

Aggregated sample W ( All tables stored

overview supporting -aggregation

Executive summaries

Bulk RNAseg/Methiytion tor BEMR]

data at EGA erived http:/fomics- and versioned at
(EGAS00001001077 catalogue server explorer. bhmie git.lumc.nl
git.lumc.n|
BEMRI MT and DAC (B.T.Heijmans@Ilumc. nl) (d.cats@lumc.n|

Dataset Public BEMRI researcher Admin/developer
workspace workspace workspace

BEBMRI-omics data and compute infrastructure and contact person, 2020-01-01



BIOS-VM

F

hmei@bios-vm: ~

hmei@lLeon-LUMC:~$ ssh bios-vm.bbmrirp3-lumc.surf-hosted.nl
(GNU/Linux 4.4.0-154-generic xB86_64)

Welcome to Ubuntu 16.04.6 LT

* Documentation:
* Management:
* Support:

https://landscap

56 packages can be updated.
® updates are security updates.

New release '18.84.2 L available
Run 'do-release-upgrade' to upgrade

**%% System restart requir

Welcome to the cloud VM for BBMRI

* Documentation: http://www.bbmri
Last login: Sun Oct 13 22:07:57 201
hmeigbios-vm:~$S 1s /virdir/Backup/R
s e
gEU
gonl-: 3
gonl -5.
hmei@bios-vm:~S I

https://help.ubuptu.com

RStudio - Mozilla Firefox

https://ubuntu. c EEEEd
e

c¢ @ surf-hosted.nl,

@ File Edit Code View Plots Session Build Debug Profile
S - O et - Addins -

R demos

Denos in package ‘base’

error. catching More examples on catching and handling errors

is.things Explore some properties of R objects and is.FOO()
functions. Not for newbies!

recursion Using recursion for adaptive integration

scoping An illustration of lexical scoping

Demos in package ‘graphics’:

Hershey Tables of the characters in the Hershey vector font

Japanese Tables of the Japanese characters in the Hershey
vector fonts

graphics A show of some of R's graphics capabilities

image The image-like graphics builtins of R

e ot ondnd merenil okl ac

Console  Terminal

Copyright (C) 2017 The R Foundation for Statistical Computing
Platform: x86_64-pc-linux-gnu (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language suppert but running in an English locale
R is a collaborative project with many contributors.
Type 'contributors()’ for more information and
‘citatien()' en how to cite R or R packages in publications.
Type 'demo()' for some demos, "help()' for on-line help, or
"help.start()' for an HTML browser interface to help.
Type 'q()’ to quit R.

> plot(1)

© | New Folder

Environment History Connections

# Import Dataset « | ¥

% Global Environment -

Plots Packages Help Viewer

virdir - Backup . RP3_data

A Name

Genotypes

QEUVADIS
gonl-snps-indelsrelease-5
gonksnv-release-5.4
GWAS_ImputationGoNLv5.
HRC_Imputation

HRCv1.1 Imputation
llluminaHumanMethylationd50k
Phenotypes

README

reference

RNASeq

RP4

5 | Upload | @ Delete = Rename

& More -

Size

8KB
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%] Project: (None) -

List «

Modified
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~50 users

64core, 250G mem,
5TB

PKI auth

IP whitelisting




BBMRIomics data model

NIGHTINGALE_MEASUREMENT

sample_id g
measurement_date
platform_version
Qc_flag_1
Qc_flag_2
QC_flag_n
metabolite_1
metabolite_2

metabaolite_n

VISIT (SNAPSHOT)

visit_id
person_id
uuid

bios_id (_id in couchdb)
Smaoking
ever_smoked
Height
Weight

MCV

MCH

HDW

MCHC

HCT

CH




BIOS VM Present

Present

One persistent large
BIOS VM
64 CPUs / 250GB mem

Pesistent disk
(5TB)

One dedicated node @ SURFsara HPC Cloud
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Scalable BBMRIomics Workspace

Pilot: Research Science Cloud

Tailored VM supports

specific user or user group webdav endpomt BBMRIlomics file system
started on demand @ResearchDrive
A

SURFsara HPC Cloud webdav endpoint

webdav endpoint
Tailored VM supports
specific user or user group
started on demand

\‘—/

Tailored VM supports
specific user or user group EB| cloud
started on demand
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Ready to use data
BBMRIomics: An R interface to BBMRI-NL data

assays, : & (e @ bbmri-nl.github.io/BBMRIomics/data.html % O = N e :
rowData, Y,

colbata, y

exptData { .

\ ? / I Generated Omic data

Available datasets DNA methylation data and RNA-seq data were generated within the Biobank-based Integrative Omics
colData ‘ e } Loading the data Studies Consortium (http://wiki.bbmri.nl/wiki/BIOS_start-).

The data comprises six biobanks:
( ) St SummarizedExperiment

-

Cohort on Diabetes and Atherosclerosis Maastricht (CODAM, n~180) (http://doi.org/10.1111/].1365-
2362.2010.02418.X),

LifeLines (LL, n~700) (http://doi.org/10.1136/bmjopen-2014-006772),

The Leiden Longevity Study (LLS, n~600) (http://doi.org/10.1111/j.1532-5415.2009.02381.x),

The Rotterdam Study (RS, n~600) (http://doi.org/10.1007/s10654-011-9610-5),

The Netherlands Twin Registry (NTR, n~1800) (http://doi.org/10.1017/thg.2012.140) and

The Prospective ALS Study Netherlands (PAN, n~180) (hitp://dci.org/10.1136/jnnp.2011.244939).

ook w N

Sample identity of DNA methylation and gene expression data was confirmed using genotype data.

Data were generated by the Human Genotyping facility HugeF of ErasmusMC, the Netherlands.

Available datasets

Currently, RNA-: ing, DNA hylation data sets unrelated individuals with
measurements that pass quality control have been made available per biobank and combined. An
metabolimic dataset is created containing the overlapping individuals for which RNA-sequencing or DNA
methylation data is available. Furthermore, BBMRlomics provides a convenient function to import the
whole genome sequencing or imputed genotypes.

rowData (se) assaysi(se) exptData (se) Loading the data

1| ] tr | 5 S8 ' n Hpt 1ta (s ) Spr t i Load a specific data set with bbmri.data(name dataset) .Use data(package="BBMRIomics") to
inspect the current available datasets. Once loaded check the name of the loaded data with 1s() and

view its content by just typing the name of the dataset in the console this will automatically call the buildin
- odond " iboloadod o

Features (genes)
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RSC Dashboard Rstudio Login

= ———
Homepage A e S Signiin In RS

Institutional Login

L Compute Setup —— - $ T e sttt G0

Launch Workspace , =% i :

Choose Workspace ' - Ready for analysis!

‘ http://www.bbmriwiki.nl/wiki/BIOS_RSC 1
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Issues & Opportunities

* More cloud back-ends will be connected, e.qg., Azure, Google.

* Programs and R-libs are pre-installed (template could be soon
modifiable by CO admins

* User specific libraries are not persistent
* Executables and libraries could be persistently installed using

softdrive in future
* NO automatic data backup at Researchdrive
* User accounts are manually created at RD and RSC. Connection to

Podium will be nice.
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BBMRI-OMICS:

Warehouse of data shared and used by the community

%" umcec
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P> Maastricht
< University

PUBLICATIONS

DNA Genetic Variation

Gene DNA Metabolomics Imaging Gut
Expression methylation microbiome

Knowledge | Methodology
Atlasses Tool kits
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P4 MEDICINE:
Predictive

\ Personalized
Preventive

Participatory
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BBMRI-OMICS RDNL - Dutch Data

https://www.bbmri.nl/

*100+ researchers working on 25 Cohorts, BIOS, GoNL, Metabolomics
Rainbow together building BBMRI-omics.

And special credits to Davy Cats (LUMC), Martin Brandt and RSC team
(SURFsara), Maarten van Iterson (LUMC), Bas Heijmans (LUMC)
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