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Overview

e Overall goal: Develop and deploy the IT infrastructure,
database and web portal required to efficiently capture,
manage, annotate, integrate and disseminate the phenotyping
data from the KOMP2 program to the scientific and biomedical
communities in an accurate, timely and intuitive manner.
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Overview

 MPI2 partners have complementary skills and a record of
support and delivery for large-scale genetics and genomic
S projects
— Extensive experience in mouse mutagenesis, mouse phenotyping and mouse
informatics
— Committed to data release, academic and industry engagement
— Assured archival, service delivery and computational infrastructure

— Extensive collaborative links between the applicants and with worldwid
e partners
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EBI: sequence to systems biology

Core Mission: data integration, curation, dissemination, archiving
— 3 million unique visitors per year
50% external grant funding from EC, Wellcome Trust, NIH etc

Economies of scale, ~500 personnel, 50+ databases with scope: project
specific to international collaboration

Mouse Informatics Team
— Current staff: 2x web developers, database developer, project lead

— Supports EMMA, |I-DCC, CREATE, EUCOMMTOOLS,
INFRAFRONTIER, INFRAKOMP

Expertise in managing high throughput project data — 1000 genomes, IHEC
Expertise in content curation, annotation, collaborative ontology development
Long term data archiving (since 1985)

Dedicated systems support: 8000 core compute farm, 14 petabytes disk,
managed servers, 3 off site data centres
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MPI2 Aims

. Aim 1: Develop and deploy the Data Coordination Center (DCC)

« Aim 2: Perform continuous data annotation and statistical analysis
. Aim 3: Create a data center and IT infrastructure

Aim 4: Develop and deploy the KOMP2 (IMPC?) web portal
(www.mousephenotype.org)
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http://www.mousephenotype.org/
http://www.mousephenotype.org/

MPI12 Components

e 1.DCC
— KOMP2 data tracking

_ SOP data management (SOPDB)
— Data upload, validation and quality control

— (Pheno-DCC) Image data upload and annotatoon

e 2. Statistical analysis and data annotation

e 3. Data center and IT infrastructure
_ Core Data Archive (CDA)

— Data access

_ Data integration with other informatics resources
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MPI12 Components

e 4. KOMP2 web portal

_ Data search

_ Data analysis and visualization

— Data mining

_ Visualization of phenotypic variation and image data
_ User focused statistical analysis

— Integrated data queries and semantic clustering

e 5. Community Outreach
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Project Management, Harwell/Sanger
Reporting and
Community Outreach

Tracking Database Sanger Harwell

SOP and Pheno-DCC Harwell Sanger

Annotation Pipelines Harwell Sanger/EBI
Central Data Archive EBI Sanger/Harwell
Web Portal EBI Sanger/Harwell

» Key existing technologies
— EMPReSS; Europhenome
— |-DCC, iMITs
— Atlas, Ensembl, R-cloud
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iIMits — production planning and tracking
www.mousephenotype.org/imits

J
. M . You are logged in as wi@sanger.ac.uk
I lts Change password | Logout

International Micro-Injection Tracking System
Home Gene Selection Search & Edit MI Attempts Create MI Attempt Reports

Welcome to iMits

What would you like to do today?
i'? Gene Sglection / Micro-Injection Planning | | i,. COflsoﬂia
e Searc.h For & Edit Micro-Injection Attempts ,
| ' h\!’ lle<4:,rs/Productic?'n Centres

“ Create Micro-Injection Attempts

. Reporting

V. lyer; WTS
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iIMits — production planning
www.mousephenotype.org/imits

"Qoimits

Home Gene Selection Search & Edit MI Attempts Create MI Attempt

You are logged in as wi@sanger.ac.uk
Change password | Logout

4 4 Page 2 of2126 p p| O

N

Reports

Register Interest in Micro-Injecting Genes
» Filter Genes

' Please Select the Genes You Would Like to Register Interest In
Consortium: v  Production Centre: v Priority: v . Register Interest

Gene # IKMC Projects # Clones Non-Assigned Mis Assigned Mis Aborted Mls Mis In Progress GLT Mice
VO LOUSUL LMK <
0610043K 1 7Rik
0910001L09RK 2
1010001822Rik
1100001G20Rk 3 11 Conditional6 Tar.. [DTCC-KOMP:.. -

Displaying 21 - 40 of 42505

V. lyer; WTS
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iIMits — production planning
www.mousephenotype.org/imits

'
— M ‘t You are logged in as wi@sanger.ac.uk
I l S Change password | Logout

International Micro-Injection Tracking System

Home Gene Selection Search & Edit MI Attempts Create MI Attempt Reports

Conflicting Micro-Injection Plans

Consortium Production Centre Marker Symbol MGI Accession ID Priority Reason for Conflict

BaSH Cyp2b10 MCI:88598 Medium Other MI plans for: Helmholtz CMC
BaSH F2ril MCI:101910 High Other MI plans for: Phenomin
BaSH Finb MCI:2446089 Low Other MI plans for: JAX
BaSH BCM Lss MCI:1336155 High Other Ml plans for: Helmholtz GMC
BaSH Map3kl4 MCI:1858204 Low Other MI plans for: MRC
BaSH BCM Mapk4 MCI:2444559 Medium Other MI plans for: Monterotondo
V. lyer; WTS|
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IMits — production tracking

www.mousephenotype.org/imits

"1 iMits

! International Micro-Injection Tracking System

You are logged in as wi@sanger.ac.uk
Change password | Logout

Home Gene Selection Search & Edit MI Attempts Create MI Attempt Reports

» Search for Micro-Injections
Micro- Injection Attempts

Everything Transfer Details Litter Details Chimera Mating Details QC Details Summary
o £d% In Form €5 Cet Marker Symbo Allele symbol M Date Status Colory Name Consortium Production Centre  Distribution Centre Depos
100 £t o Form EPOO02I 2 A12  Td7 TAFIMEON  17-04-2008 Genotype confirmed ICS-EP00023 2. ELCOMMELMO.. ICS Ics r
101 Edt n Form EPDO038_2 B10 Xopl m:"’im, 10-10-2007 Moro-injection aborted ICS-EPDO038 2. ELCOMMELMO.. ICS Ics Froz
102 Egt n Form EPDOO21_1_FOS Prpsap2 Waﬂﬂ""‘mﬂ 10-10-2007 Genotype confirmed ICS-EBPD0021 1. ELCOMMELMO.. ICS Ics Froz
103 Edt o Form EPDO039_1 CO7  Sesi4 SegfqtmiafEUCOM 05112007 Genotype confirmed ICS-EBPD0039_ 1. ELCOMMELMO.. ICS Ics Froz
14 Bt n Form EPDOO38 2 EI0 el )3919*10(!0“” 07-11-2007 Genotype confirmed ICS-EBPD0038 2.  ELCOMMELMO s Ics Fro2
105 g4 4 Ferm EPDO038 4 D01 Ubedb Ube2t™ 18080 07-11-2007 Genctype cofinmed ICS-EPDO03S 4. EUCOMMELMO.. ICS Ics Froz
106 Edit in Foem EPDOOA0_3_BO7  LisdQ Uit 1a0C0  12.14.2007 Genctype corfirmed ICS-EPD0040_1..  EUCOMMELMO.. ICS Ics Fros
107 B8 i Foem EPDO0DS 3. €02  GN3 GRYID 12132007 Genctype corfirmed ICS-EPD0035._3..  EUCOMMELUMO., ICS Ics Fro:
108 £t in Form EPOO0IS 2 610 HBpl Xbp1TIaRUCON 17012008 Micro-imjection aborted ICS-EPO0038 2. EUCOMM-EUMO.,  ICS Ics Fro:
109 £i8 i Foem EPOO0S1_1._C10  Fabpd Fabpd™" a0 18-02-2008 Genakype corfirmed ICS-0PO0061_1..  EUCOMM-IUMO..  ICS Ics froz
110 £t in Foem EPDOOSS 4 D03 Ngfr NofTMIAEUCON 22422008 Genotype corfirmed ICS-EPD0055 4. ELCOMM-EILUMO..  ICS s Froz,
111 - EPDOOSS S AD4  ImidS JmidSMIMEXD | 26-02-2008 Genotype confirmed ICSEFD006S .. ELCOMMELMO..  ICS Ics oz

Page 1 of10 P M Displaing 1 - 20 of 197
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Project Management, Harwell/Sanger
Reporting and
Community Outreach

Tracking Database Sanger Harwell

SOP and Pheno-DCC Harwell Sanger

Annotation Pipelines Harwell Sanger/EBI
Central Data Archive EBI Sanger/Harwell
Web Portal EBI Sanger/Harwell

» Key existing technologies
— EMPReSS; Europhenome
— |-DCC, iMITs
— Atlas, Ensembl, R-cloud
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EuroPhenome (www.europhenome.org)

SOPs Definition

e Data Coordination Centre
and web portal for EUMODI Standards
C project.

Defining data

Data Capture in
* Captures data from; s Data
— Wellcome Trust Sanger Institute Ca ptu re
ata Export to
Centralised DB

— , UKMRC Harwell, UK . .
Pipeline

— Helmholtz Zentrum Munchen,
Germany

Validation and
Qc

— Institut Clinique de la Souris, France.
Centre for Modeling Human
Disease, Canada

europhenome

==

A. Mallon; Harwell
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Data Coordination Centre (Pheno-DCC)
@3 | M PC Phenotyping Centres

Data Export 4 Feedback
(programmatic),
. — supported by data
wranglers

“ Inlh“:lnl — >

\ Y XB o XB e e e H
» Experimental procedure Pheno-DCC
description Data upload

* Parameter/metadata Data Validation

« QC definitions ~__ bataQC =~

e Annotation rules

SOP Database

(based on EMPReSS) Web Portal and CDA
A. Mallon; Harwell
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KOMP2 SOP Database

 Review all existing SOPs, collaborate with phenotyping
centres to define and standardise new SOPs in KOMP2/
IMPC pipeline (Data Wranglers)

e Add further data to SOP to aid QC and validation (e.g.
data bounds); collaboration with BioStatistician and
Data Wranglers

« Build on EMPReSS database, to develop new
functionalities including SOP management and version
control

* Extend portal to have levels of user access (read/write) | Higrs
nes

— NIH Staff; Phenotyping Centres; Scientific Community; Public

A. Mallon; Harwell

Web
Portal

Tracking

SOP View

Pheno-
DCC View

Public
View

Procedures
Parameters [
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Pheno-DCC Data Export and Upload Process

 Data Wranglers work with centres to review data export and
upload processes to ensure compatibility

* Design and review XML schemas

* Analyse and document roles, ownership and responsibilities
relating to data submission

e Design and implement an export module for plugin to
different LIMS

e Support installation of this module at centres (Data
Wranglers)

* Implement web based upload and editing me )

ata staging / Validation / QC

A. Mallon; Harwell
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Pheno-DCC Data Validation and Quality

Control
e Data Validation et \
Web
— Develop and expand tools to reject invalid data at point of o]
submission
— Ensure inclusion of valid minimum information Trackin
_ Investigate causes of missing data
— Document and track changes made by Data Wranglers, report these SH—
via a web portal
— Develop and test automated tools to take over some of these roles i
|
| Public '
| View [

Pheno-DCC _
Data staging / Validation / QC

A. Mallon; Harwell
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Data Validation and Quality Control

e Data Quality Control

Main
"Web
_ Develop QC supporting tools to flag potential data issues Portal
_ Investigate flagged issues
_ Particular emphasis on: Tracking
View
* Systematic drift within a centre
* Operator bias e
* Differences between centres
Pheno-
* Unexpectedly high rates of change DCC View
|
 Develop a portal as part of mousephenotype |

.org where consortium members, NIH staff can vi | |
ew progress of submission, data errors etc

Pheno-DCC _
Data staging / Validation / QC

A. Mallon; Harwell
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What is a data wrangler?

 SOP

— Centralised standardisation
e Parameters / Derived Parameters
* Metadata
* Graph Type; Statistical Analysis
* Ontological Annotations

— Collaboration with phenotying centres to setup the SOPS in LIMS

A. Mallon; Harwell
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What is a data wrangler?

 Animal and Phenotyping Data
— Timely submission of data; managing edits/deletes

— Erroneous values

* Decimal place errors; Missing values; Outliers; Categorical Parameters (N,

No, no) etc
— Submission of data for which we have no mice
— Centralised QC

* |dentify large variations in data across centres

* Baseline strain data analysis; drift, equipment issues, experimenter issues,

annotation issues etc
— Curation

* |Ds for Allele are correct with data in MGl

A. Mallon; Harwell
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Project Management, Harwell/Sanger
Reporting and
Community Outreach

Tracking Database Sanger Harwell

SOP and Pheno-DCC Harwell Sanger

Annotation Pipelines Harwell Sanger/EBI
Central Data Archive EBI Sanger/Harwell
Web Portal EBI Sanger/Harwell

» Key existing technologies
— EMPReSS; Europhenome
— |-DCC, iMITs
— Atlas, Ensembl, R-cloud
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KOMP?2 Statistical Analysis Overview

* Early phase re-use of Harwell’s bespoke Europhenome pipeline
 Development of new methods BioStatistican WTSI)

* Port redeveloped pipeline to EBI R environment delivering scaling,
transparency and modularity http://www.ebi.ac.uk/Tools/rcloud/

* Collaborative R workbench for project and external use running on
EBI resources

* Fast access via Core Data Archive, R, APl access

* GUIl integration year 3

— Use case: identify data, define your R analysis and run remotely
— Use case: repeat an existing project defined R analysis on subsets of project data

— Use case: Run existing pipeline on revised project data
— Use case: Store project pipelines with provenance

— Use case: Store user defined pipeline with provenance
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KOMP?2 Statistical Analysis and Data
Annotation

e Extend, redevelop and scale existing automated
annotation pipeline (AAP) to assign phenotype ontology te
rms to statistically significant phenodeviants

* Review experimental design and statistical data analysis for
each procedure and alter AAP accordingly

e Coordinate with data wranglers and domain experts to capture
definition of ontology terms related to each parameter

* Incorporate image based procedures, initially LacZ, into AAP
including EBI R analysis infrastructure

A. Mallon; Harwell
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KOMP?2 Statistical Analysis and Data
Annotation

* Incorporate data from existing mouse gene function databases
and human GWAS projects to build a picture of phenotypic
variability

 Develop use cases to leverage the complete set of integrated
annotation

 Make the statistical tools publicly available through the web
portal, and allow expert users to define their own methods of
data analysis

A. Mallon; Harwell
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Analysis infrastructure

R environment

Bioconductor package authors and users

Bransparent power user access via R wiki

Modular plug and play statistical pipeline development
R cluster available (for those really big analyses)

R workbench

Access to public data without download

www.ebi.ac.uk/tools/rcloud
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Imaging (a future problem)

* |maging
— The 1 FTE available from KOMP2 will only be able to deliver modest objectives.

— If planned/hoped advances are realised during the project
will approach appropriate funding agencies with a proposal to provide
addtional, complementary, imaging work for example 3D MRI and micro-CT

D. Melvin; WLSI
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Project Management, Harwell/Sanger
Reporting and
Community Outreach

Tracking Database Sanger Harwell

SOP and Pheno-DCC Harwell Sanger

Annotation Pipelines Harwell Sanger/EBI
Central Data Archive EBI Sanger/Harwell
Web Portal EBI Sanger/Harwell

» Key existing technologies
— EMPReSS; Europhenome
— |-DCC, iMITs
— Atlas, Ensembl, R-cloud
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Core Data Archive (CDA) implementation

| Main \
Jl Project |

* Project specific database | Portal '|

e Datais accessioned, versioned, updateable, reanalysable | |
e Centralized for robustness, scalable external user access ’ Tracking

f View

 Complex update model — flexibility

* Multiple data access/export modes
\
— Supplier of CDA data for web portal |

Pheno- |
DCC View

SOP View

_ DAS access for S4 integration |
_ APIs, R, web services

_ File push to NCBI/Jackson labs
— Project FTP site

Public
| View

Visualisation

H. Parkinson; EBI
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Data archiving and exchange

Pipeline for direct deposition to NCBI/EBI from the DCC
— dbGAP, BioSamples and other appropriate databases

Periodic release process for QCed data
— Agreed with phenotyping centres/NIH

Identify and implement an appropriate update model
— Corrections, data withdrawal etc

Work with the KOMP2 users and archive to ensure appropriate data is
archived for future usability - this will determine the content of archives
e.g. raw and summary level data.

Work with the NCBI/EBI to explore image archiving needs as data appears

During year 5 review all archived data and ensure these are updated by
end of grant.

EMBL-EBI )'v}‘ifﬁ‘\mn P. Flicek/H. Parkinson; EBI

A | aboratory
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Project Management, Harwell/Sanger
Reporting and
Community Outreach

Tracking Database Sanger Harwell

SOP and Pheno-DCC Harwell Sanger

Annotation Pipelines Harwell Sanger/EBI
Central Data Archive EBI Sanger/Harwell
Web Portal EBI Sanger/Harwell

» Key existing technologies
— EMPReSS; Europhenome
— |-DCC, iMITs
— Atlas, Ensembl, R-cloud
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Existing Web portals

e Atlas

— Generic data warehouse (gene expression, proteomics, annotation database, R
backend), gene annotation updates from Ensembl/other sources

_ Sample annotations, ontology support, complex queries

— Distributed, open source

— Combined semantic and statistical queries

— Complex GUI, clickable images, heat maps

Summary level data presentation, access to statistical pipeline, multiple plot
s, p values, alternative views, customizable

— Similarity searching by expression pattern
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/@ Europhenome Mouse Phenotyping Resource
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Existing WTSI Data Visualisation
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* Review primary visualisation technology

WTSI and Harwell approaches to heat-mapping as the starting point.
Establish the formal framework for critique of software tools.

D. Melvin; WTSI
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Planned KOMP2 public web portal

* Single point of entry

* Collaborative development and delivery — many views and user groups internal
and external

* Best of breed design building on prior experience from all partners

— User focussed; Search and identification; Complex image rendering
_ Data mining — pheno-pheno/pheno-locus

_ User profiles, saved queries, watch genes, RSS
feeds Wizards for complex query design
Direct statistical analyses

Canned reports for common queries

_ Downloads

_ Ontology search and visualization

Technology use matches the tasks and priorities — e.g. tracking is delivered
before complex image visualization

As data volume grows visualizations are modified
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Existing data integration methods and
added value analysis

* Integration with GWAS data via disease terminology mapping and locus
 Ensembl integration — locus mapping, genome annotation integrated views
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Planned data integration and added value

Integration into EBI existing spines (DAS based)

Development of new spines diseases, cell type, tissue, tools

User focussed design with general and specific user groups

Added value - terminology, literature searching, pathways etc (user defined)
Reciprocal integration between KOMP2 web portal and EBI resources
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Alkaline phosphatase, liver/bone/kidney Gene

& View in Ens
. Gene Information and Sequence
Alpl spans 54651 bps of chromosome 4 from 137287648 t0 137352299,
Alpl has 8 transcrpls containing a total of 26 exons on the reverse strand
Gene contalning both Ensembl genebuild transcripls and Havana manual curation, sae amcle
2 View the gene sequante in Ensembl
# View the chromosome region for tis gene In Ensembl
Variations
Alpl has 513 SNPs
% View sequence vanations such as polymorphisms, along with genciypes and digease assotiations in Ensembl
Orthologues
Alpl has 63 ornologues.
% View homology between spacies inferred from a gene tree in Ensembl
Paralogues
Alpl has 3 paralogues
# View homology ansing from a duplication event, infarred from 3 gene tree in Ensembl
Regulation
There are 10 reguiatory elements located in the reglon of Alpl,
% View the gene regulalory elements, such as promoters, transcription binding sites, and enbancers in Ensembil
09/28/11 P. Flicek/H. Parkinson; EBI
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ORGANISM SELECTION

Alkaline phosphatase, liver/bone/kidney Gene
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Alkaline phosphatase, liver/bone/kidney Gene

Alpl differential expression summary

Organism part

Iver, kidney, placenta, thymus
o View all

| Disease state

normal, (empty), Pb-A Infecied, myocardial infarction
e View all

Cell type

embryonic stem cell, hematopoletic stem cell, T effector cell, T regulatory cell
o View all

Cell line

NI1E-115 wild_type, 6TNR, Swiss5, Swiss8
& View all

Compound treatment

control, none, vahicle - arachis oil, 17bata-estradiol
@ View all

Developmental stage

embryo, adult, fetus, neonate
o View all
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ORGANISM SELECTION

House Mouse
Mus musciing

KOMP2 Ensembil links

LacZ summaries, image links

Mouse models of disease, phenotype summaries

Expression summaries, phenotype links

Mouse knockouts, phenotype summaries, CDA links
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Existing Outreach Capacity

. Training and outreach team of 11, train on all EBI resources,
177 courses in 2010

o Focus on biological users in academia and industry (not
bioinformaticians)

« Embedded experts in teams contribute content and delivery
« Targets academia, SME, big pharma
. Industry programme — research, training, collaboration
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WORKING WITH THE CONSORTIUM
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Four stages of a project DCC

e Stage 1: This can’t be so hard

— WEe'll just get a couple of undergraduates and some hard drives at Best Buy

— It cost’s how much?

— You can only do what?

— Danger is unrealistic expectatitions
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Four stages of a project DCC

e Stage 2: The source of all problems in the project

— These people are idiots and in the way
— Why aren’t they doing X, Y, Z and not A,B,C?

— How come you didn’t know that we had planned a press
announcement for four months?

— Perceived acceptable standard is perfection and only
acceptable time frame is yesterday

— This stage normally includes an “intervention”

Thursday, 29 September 2011



Four stages of a project DCC

e Stage 3: It works! Mostly.

— Lots of agreement on how things should be done
— Mostly just getting on with it
— The culmination of a tremendous amount of work

_ Best science done here

— We will be supporting multiple constituencies

* Production centers
« KOMP2/IMPC affliated analysis groups

« Members of the community that want to use this data
o NIH staff
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Four stages of a project DCC

e Stage 4: See, that wasn’t so hard

— Characterised by unrealistic new requirements

* “We just made an agreement to triple the size/complexity/
usability of the data. Sorry we didn’t tell you before, but this is

ok right?”

* “We going to extend the project by 2 years. There is no
additional funding, but things are going pretty well for
you, right?”

* “This other group has a great idea for analysis/data flow. Can
you quickly integrate all of their work?”
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Getting though the stages

e Communication, communication, communication
— We don’t know all the details of what is going on either

— We all have conflicting requirements and multiple top priority tasks

* Help us though these as we all try to be understanding

e Pick up the phone:
— Call me: +44 1223 492581

— Each component has a lead PI
* Harwell: Ann-Marie: +44 1235 84 1077
e Sanger: Vivek: +44 1223 495 364
* EBI: Helen (currently on maternity leave)

— Set up a phone conference
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