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/Building a central database for the
research community
- To store raw and processed data
- Reference data for case-control studies and

imputation
K— Linking to clinical phenotypes
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DNAseq & RNAseq pipelines
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BIOS-VM

£ -

hmei@bios-vm: ~

hmei@lLeon-LUMC:~§ ssh bios-vm.bbmrirp3-lumc.surf-hosted.nl
Welcome to Ubuntu 16.04.6 LTS (GNU/Linux 4.4.0-154-generic x86_64)

* Documentation:
* Management:
* Support:

https://help.ubuntu.com
httpt_; }’Iandscapi (-] RStudio - Mozilla Firefox
https://ubuntu. c (EEEEY

&« ¢ o 7 surf-hosted.nl, (= g L In @ @ =
56 packages can be updated.
® updates are security updates. @ o OE e U G em Ol B Ben T OF =
o .y . « Addins « &I Project: (None) «
New release '18.084.2 LTS' available R et [ ———

Run 'do-release-upgrade' to upgrade -
Demos in package ‘base’:

error. catching More examples on catching and handling errors

is.things Explore some properties of R objects and is.FOD()
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 foni
————— Japanese Tables of the Japanese characters in the Hershey
vector fonts
graphics A show of some of R's graphics capabilities Files
inage The image-like graphics builtins of R

/
Console  Terminal

Welcome to the cloud VM for BBMRI S

Copyright (C) 2017 The R Foundation for Statistical Computing
. . . Ml Platform: x86_64-pc-linux-gnu (64-bit)
* Documentation: http://www.bbmri

R is free software and comes with ABSOLUTELY NO WARRANTY.

3 - 4 b KN - 2614
Last login: Sun Oct 13 22:07:57 201 Jinitianpbuheiipeiriin fnyedhmtuciuiniioeg
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale

R is a collaberative preject with many contributors.
Type 'contributors()" fer more information and
"citation()" on 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 'a()" to quit R.

hmei@bios-vm:~$ JJ

> plot(1)

# Import Dataset » | & List «

% Global Environment

Plots Packages Help Viewer

© | New Folder | & | Upload | © Delete ) Rename | g More -
virdir - Backup . RP3_data

4 Name size Modified

Genotypes

gEUVADIS
gonk-snps-indels-release-5
gonlsnv-release5.4
GWAS_ImputationGoNLV5.
HRC_Imputation
HRCV1.1_Imputation
llluminaHumanMethylationd50k
Phenotypes

README 8KB Mar 13, 2017, 4:28 PM
reference

RNASeq

RP4
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@SURFsara
HPC cloud
~50 users
64core

250G mem
oTB

CoC

PKI auth

IP whitelisting




SURFsara Grid SRM (h.mei@@lumc.nl)

~

All raw and processed
data archived at Grid SRM <

a copy of

A subset of
RMAseq'Genotype data
stored at Groningen cluster

(h.meig@lumc.nl)

qart of derived

Groningen cluster (freerk.van.dijki@gmail.com)

h i

Prepared BIOS data
for downstream analysis (most

available via the installed
BEMRIomics R package )

meta data o

Metadata and phenctype
data of all BEMRI BIOS and
etabolomics samples

A

BIOS VM (h.mei@lumc.nl)

git pull

Executive summaries
for BEMEI
catalogue server

Bulk RMAseqg/Methlvtion
data at EGA

(EGAS0000100

BEBMRI MT and DAC (B.T.Heijmans@lumc.nl)

Aggregated sample
overview supporting | .aggregation

W ( A
All tables stored

and versionead at

httpzifomics- :
: git.lumc.nl

explorer.h

git.lumc.nl {d.mts@lumc.[lj)

10/14/19
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Ready to use data
BBMRIomics: An R interface to BIOS data

se <-SummarizedExperiment ( L
assays, e 0
rowData, Vi 'g_
colData, §
exptData /

) /

| colData (se)

Features (genes)

W
i
=
[oE]
5
0
g
=
3
(I8

rowData (se) assays(se) exptData (se)

https://github.com/bbmri-nl//BBMRIomics



https://github.com/bbmri-nl/BBMRIomics

SURFsara Grid SRM (h.mei@@lumc.nl)
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Prepared BIOS data
for downstream analysis (most

available via the installed
BEMRIomics R package )

meta data o

BIOS VM (h.mei@lumc.nl)

Metadata and phenctype
data of all BEMRI BIOS and
etabolomics samples
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data at EGA
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git pull
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for BEMEI
catalogue server
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Aggregated sample
overview supporting | .aggregation
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)
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and versionead at
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BBMRIomics data model

NIGHTINGALE_MEASUREMENT

sample_ld
measurement_date
platform_version
QC_flag_1
Qc_flag_2
QC_flag_n
metabaolite_1
metabolite_2

metabolite_n

VISIT (SNAPSHOT)

visit_id
person_id
uuid

bios_id (_id in couchdb)
Smaoking
ever_smoked
Height
Weight

MCW

MCH

HDW

MCHC

HCT

CH
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Past

SURFsara HPC Cloud

Personallspecific VM for

Small persistent VM
Personal/specific VM for supports small scale

Virdir/Pesistent disk

analysis and (5TB)
Personal/specific VM for serve as NFS file server
large scale analysis A

started on demand Instantiated from
7y '

Standard BIOS VM image

a ——
Instantiated from

10/14/19 10



BIOS VM Present

Present

One persistent large

BIOS VM
64 CPUs / 250GB mem

One dedicated node @ SURFsara HPC Cloud

Pesistent disk
(5TB)

10/14/19
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BBMRIomics workspace

Choose workspace

SLRF Science Collaboration Zene: pilat i..

BBMRI.nl
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BIOS VM Future

Research Science Cloud

Tailored WM suppurts
Specific USer or USer group ebdav endpmnt
started on demand

SURFsara HPC Cloud

BIOS file system
@ ResearchDrive

webdav endpoint

—webdaur endpoint

Tailored VIV supports
specific user or user group
started on demand

u

Tailored VM supports
specific user or user group
started on demand EBI cloud

BBMRI.nl

Biobanking and
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BIOS VM Future (VRE?)

Research Science Cloud

Tailored Vi suppcrrts
specific user or user group ebdav endpmnt
started on demand

SURFsara HPC Cloud

EIOS file system
@ResearchDrive

webdav endpoint

—wehdav endpoint

Tailored VM supports
specific user or user group
started on demand

"“-\H_‘_‘_______.______.__..-"’

Tailored VM supports
specific user or user group EEBI cloud
started on demand

9
- EUROPEAN

T GENOME-PHENOME
ARCHIVE
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Lessons learned
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 Programming for Grid is not easy

- close collaboration with Grid experts (Jan Bot)
 Debug on Grid is not easy

- Create sufficient logging, progress flags, environment variables, library
paths, etc.

« Work on Grid can be sometimes frustrating

- Team or pair programming
* Running successfully on Ul machine can not guarantee things will run on
Grid clusters

« Data staging, e.qg., use a local copy of frequently accessed files (reference
genomes).

B I {)CO N DA & CSJ M asgit];:rin:c]:r(:ﬂow manager ::‘ {Wd l}

docker
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Cloud

« eQTL tests SNP and gene expression association
* The test tool requires a lot of I/O during the execution
» Suggestion from Mathijs Kattenberg (>50 times speed up)

Past

SURFsara HPC Cloud

Personal/specific VM for

Small persistent VM -
[ Personal/specific VM for supports small acale Virdir/Pesistent disk
analysis and (5TB)
Full node VM serve as NFS file server

32cpu/250G 4> .
100G mem % :
computation Standard BIOS VM image




BBMRI-OMICS:

Warehouse of data shared and used by the community

PUBLICATIONS

DNA Genetic Variation

Gene DNA Metabolomics Imaging Gut
Expression methylation microbiome

Knowledge Methodology
Atlasses Tool kits

g ‘(Mﬂl///

P4 MEDICINE:
Predictive
Personalized
Preventive
Participatory

Radboudumc

P> Maastricht
< University
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RDNL - Dutch Data
BBMRI-OMICS Prize 2018!
For many, by many*

https:/Awww.bbmri.nl/ WRA

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