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Aim...

1. ..toshow how as a centre we have adopted core set
of Research IT services as our routine analysis
platform

2. Two examples where collaborating with Research IT
has enabled to develop projects not previously
possible
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Study genetic basis of musculoskeletal disorders:

1. Rheumatoid Arthritis

2. Juvenile Idiopathic Arthritis
3. Psoriatic arthritis

Autoimmune diseases:
— significant disability
— Increased morbidity
— Increased mortality




Common complex diseases
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e Complex disease

1. Genetic risk factors
2. Environment risk factors

3. G+E = liability

 Goal: identify genetic
variants that underlie
disease

Burden of disease-causing factors




Genome-wide association studies
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Genotyping

~1 million genetic variants
randomly distributed in the
genome typed in high-
density arrays

Case-control study
Compare frequencies of
genetic variants between Disease cases Controls

disease cases and controls

Genome scan results Nl

Significant differences in
SNP allele frequencies
indicate possible new Genotype-associated SNPs in
disease genes and loci independent case-control sample
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Research interests:

1. Understanding susceptibility

* risk prediction

2. Disease outcome
* Longitudinal — disease severity

3. Treatment
e drugresponse/repositioning

4. Biology — functional genomics
Chromatin confirmation, RNA-seq, CRISPR



Acceleration of data collection
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2007 [ < 10 SNPs / ~1500 samples ] —  Desktop
Method development:
l - GWAS l __ Desktop
- Imputation workstations
- Study cohorts

J \

2015 [ ~ 10 million SNPs /> 100,000 samples]

= Research IT

Functional Sequencing Public data
Genomics Projects - UK BioBank
Studies - BLUEPRINT -




Computationally Intensive
neveeoes - Resource (CIR) ecosystem

SCRE@M Ecosystem e

[ 4
%!/n m“mm Mst®  Rely on 4 core

components:

— X2go

RDS Isilon 1 RVDS

ooy | ||| 2. ICSF
3. CSF

4. Isilon

RDS Isilon-RI Campus Networks
| I |
DPSF/Hydra CSF Zrek

Job Queue

Home Shared
dirs areas -

Submitter

Campus PC
clusters

Interactive

Compute + || FPGA, GPU,
viz nodes Xeon Phi

Job Queue

Compute +
big data

Compute
nodes

nodes

20 Gb/s
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ICSF overview ICSF
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_ _ Interactive
Main analysis platform

. . nodes
* GUI-based Interactive computational

work
— Stata, rstudio, MATLAB

* No SGE
— Log directly onto back-end node (12)

* Multi-user workstation (>60 users)
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8 Standard e 12 core nodes
Nodes 64 GB RAM

2 High- e 16 core nodes

« 256 GB RAM

memory
Nodes

1 Super-high-" Erai=33%\Y
WnL=lanlera"AN[ele (=N « priority use for contributor

3 GPU nodes e AMD FirePro v/7800 GPUs




Research Data Storage
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» Key feature: centralisation of CSF -
Compute and Storage Interactive

Compute

o Compute

nodes

 Tight integration of systems

RDN 20 Gb/s

« Storage linked to both clusters - RDS-Isilon
— High speed connection Home  shared
— Access home/project directories

« Highly resilient (snapshots and = e
replication)
— Not possible with our workstations



Project directory system
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 Lots of users working on Project Request Form
. . tadat
multiple projects (n=61) e

* Important to organise this
workspace

Reviewed locally

* Implemented a project
directory system

* Currently have 89 projects
(~20 TB)




Transition
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* Important transition period
— Windows based systems to Linux
— Most users had limited experience

* This was facilitated by a user workshop
— Pen and George

« Core group of users
— Now provide training/supervision to new users



Three key Issues
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1. Dependent on existence
— Changes would have an impact
— Long term plans (cloud)

2. Maintaining access
— Ad hoc grant contributions
— Subscription (5 year access — multiple systems)

3. Archiving
— Many completed projects
— Interested in any centralised archiving processes



Summary
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Advantages of centralised systems:

1. No procurement, hosting, administration of
local systems

2. Allows us to keep up the pace of data collection
3. Centralisation improves organisation

4. Not just about the hardware
- access to expertise in Research IT is important
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Two projects:

1. Data browser: RVMS and Research Software
Engineers

2. Galaxy pipeline: DPSF and Centaurus server



Data Browser
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-logio(p)

The Problem....

* We generate large volumes of data Genetics

197700000 197900000 198101 0000 188500000 1987000

1975000 0000 19830
— .
D e B e e o e e e e
T IR L yn

 Not currently easy to browse in a
unified way ~——

Genomics

« Sharing is ad hoc and with
collaborators

epligenorme

Public data



Data Browser
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Create a web-based data browsetr

visualisation/exploration WashU
Genome
* Publically available Browser

 Mechanism for sharing data

|
* Encourage collaboration M



Software engineers
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* Developing with Rob Haines

« Team of professional software
engineers

 Allows us to “hire” a RSE for a short
period of time

* Not possible through conventional
recruitment process



RV
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« Hosted on Research Virtual Machine Service
(RVMS)

Centrally hosted VMS

Users maintain administrative control

Tight integration with computing infrastructure
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* Credible Refinement and Annotation
of Functional Targets

* Pipeline for fine mapping genetic loci
associated with disease

* Implemented in Galaxy

— Bioinformatics platform for distributing
workflows

— Enables access for researchers without
extensive computer experience
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Fine mapping

The University of Manchester

® e "« Large region

>0.7
05 rs715285

-

>0.3
>0.1
<0.1

OO0O0ODEm

-« * Lots of genetic variants

¢ High correlation between
¢ variants

» Multiple candidate genes

SLC22A5 RAD50 IL4 KIF3A

-— —
CSF2 SLC22A4 IRF1 13

> — P >
FNIP1 3 PDLIM4 CCNI2

P e~ . NEED: refine the

131200 131400 Chromoscz:o:osmon(kb) 131800 132000 aSSOC|at|On and pr|0|’|t|se
functional variants
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e |dentify Index SNP
e Define credible SNP set per locus

i
mag;)?ng e Bayesian averaging (99% posterior probability)
b
e Publically available data (Roadmap epigenomics) 1 OO S
FNEieEIN o Multiple cell types and features LOCi

annotation

e Image per locus
V'Suz'ﬁt'o” e Full tabulation of credible SNPs and annotations

tabulation




sasisd CRAFT: development
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* Collaboration Peter Briggs (BCF)

* Hosted of Centaurus Galaxy Server

« Data Processing Shared Facility (DPSF)

= Galaxy / centaurus Analyze Data  Workflow Shared Data~ Visualization~ Help~ User 35
+ - ~

Tools — CRAFT calculate, annotate and visualise credible SNP sets (Galaxy Version 0.0.1) « Options History = Q E
e GETIUNIG SLUres
Operate on Genomic Intervals Name for labelling output directory and files [ x]
Statistics test Unnamed history
Graph/Display Data (NAME)

S 0Ob L
Evolution List of index SNPs =
BED Tools © This history is empty. You can
BED Tools2 [ | &1 | O | Notxt dataset available. A load your own data or get data
e ) ; (INDEX_SNP_FILE) from an external source
NGS: QC and manipulation i
NGS: Mapping GWAS summary statistics
NGS: RNA Analysis A | €1 | O | Notabular dataset available. -

NGS: ChiP-seq (SUMMARY _STATS_FILE)



CRAFT: example
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&7 52 mb &7 5 mb
0.8 +
£ 056
8 __ Credible SNP set
047 (posterior probability)
5
= 0.2 H
SNPs
S ‘ I H‘ - ChrommHMM
segmentations
ENSEMEL - Genes




Conclusion
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« Research IT systems now underpins the majority
of our genetic research

* Access to both hardware and expertise has
been important

* This has allowed us to keep pace with data
collection
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