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Fabrication Laboratory

,Personal genomics’: improve prediction & precision in
diagnostics

esp. in oncology and rare inheritable diseases
Truth: rather patient stratification by molecular typing

very young technique, rarely applied in practice, no approved
,gold standards’

validation via clinical studies <-> personalization

important: biomedical context knowledge

legal and insurance matters still in their infancy
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* Holds for any personally identifiable information (PllI)

* Data items subject to special protection: racial, political, religious, sexual, ...
and health

1. Prohibition of conditional permission:

The collection, processing and use of personal data is strictly prohibited, unless it is permitted by the
law or the person concerned gives consent (§ 4 | BDSG).

2. Principle of immediacy

3. Priority to special laws

4. Principle of proportionality: [...] a balancing of interests has to take place.

5. Principle of Data Avoidance and Data Economy:

Economy of data: Data that are not absolutely necessary to collect for the purpose of achievement
may not be applicable

Data avoidance: If data must be collected, dealing with them must be limited to the necessary
minimum

6. Principle of Transparency

7. Principle of Earmarking:

If data can be collected for a particular purpose, dealing with them is bound to this purpose. A new
purpose-setting requires a law or consent.

* Genetic information per se can be only formally anonymous (and not de facto)

* no data export: if, then only minimum information, pseudonymized, with

approval and data processing contrgct
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...and dealinf_g with it

given general IT infrastructure is nearly completely Windows-driven
= web interface (and somehow integrate the server)
no ,templating’ cross-section service
= be the first (and keep searching even for partial commonalities)
no working order (= financing) for hospital‘s central IT to support research
—> give some input to the 5-year strategy paper
we are not ,standard’ —in every respect
- sell it as ,interesting’ and ,challenging’; include admins!
long way from concept to necessary dedicated hardware
—> stay patient, compromise
licenses indeed cost money (e.g. SLES & VMware are not for free)
—> stress the requirements
one full position is not enough and even students cost money
—> cooperate heavily (social network)
—> go for some good students (and ensure payment for at least 6 months)
generic concepts are accepted as long as every particular interest is served first
- be consequent — reliable partners will support you, the others... well...

Olivier Inizan & Mikael
Loaec: ,,DevOps“ ('13)
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* 1x1TB HDD @ RAID5
* 1x40TBHDD @ RAID 6

Some (maybe remarkable) key features:
e SUSE Linux Enterprise Server (SLES) v11

\_

Virtualization:

~

Maximum flexibility
multi-system env on one server
Resource priority settings for
prod instance

development cycle on OS level
Scalability: decoupling of hard-

ware and system y

* Virtualization via VMware vSphere Loaec: , DevOps” (13)

Galaxy for a Hospital

* NFS-mounted shared /tmp over virtual LAN

Olivier Inizan & Mikael ][Larry Helseth: “Customizing

Environment” ('12)

|

* Shell-driven ,whole installation’ script for setting up a complete instance

* environment/network, users/groups/permissions
e Galaxy & third-party tools
» reference genomes/indeces, user data

- takes ca. 15 min. for everything

* configvia .ini file (creatable via shell dialogue or Galaxy form)
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Welcome to NGS infrastructure! 1

GALAXY MAIN Please click the following link for Galaxy-Analysis platform and Data Registry.
RESOURCES Affliated Institutions
,\NIKI = = IBE
GUIDELINES = Medical clinic III

= Pathology
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NGS-ART = Children's hospital

= Gene Center
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Galaxy

Tools

| search tools

Get Data

Send Data

ENCODE Tools
Lift-Over

Text Manipulation
Filter and Sort

Join, Subtract and Group
Convert Formats
Extract Features
Fetch Sequences
Fetch Alignments
Get Genomic Scores

Operate on Genomic
Intervals

Statistics

Wavelet Analysis
Graph/Display Data
Regional Variation
Multiple regression
Multivariate Analysis

Evolution
Motif Tools

Multiple Alignments
Metagenomic analyses
FASTA manipulation
FASTA/Q Information
FASTA

NGS: QC and manipulation

Preprocessin

~

m

E—

Analyze Data

Welcome to the NGS FabLab!

NOTE:

1. You can't destroy anything, just do
2. If you need any help, just ask

3. To be successful, just play

Galaxy is an open, web-based platform for data intensive biomedical research. The Galaxy team is a part
of BX at Penn State, and the Biology and Mathematics and Computer Science departments at Emory
University. The Galaxy Project is supported in part by NHGRI, NSF, The Huck Institutes of the Life

Sciences, The Institute for CyberScience at Penn State, and Emory University.

History -4 -

Unnamed history
0 bytes

o Your history is empty. Click
'Get Data' on the left pane to
start
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e ToDo's

e future?

Galaxy version upgrade (June 2013...)

launch SGE cluster (managing issue, computing power) f |SAtOOIS |

get more 'Galaxy'ish, T
Dannon Baker: Contri- —
bute to Galaxy ('13) Pathway

automatic references setup Analysis

contribute...
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THANKS?

The NGS-FabLab core team
» Aarif Mohamed Nazeer Batcha
» Guokun Zhang
» Sandra Fischer
» Ashok Varadharajan
» Lena Rischstroer
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THANKS?

The NGS-FabLab core team
» Aarif Mohamed Nazeer Batcha
» Guokun Zhang
» Sandra Fischer
» Ashok Varadharajan
» Lena Rischstroer

...and thanks to all of you for listening!
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