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Warning!!!

* WE ARE END USERS...

* Blinking cursors on a black screen make us
break out in a cold sweat (i.e. anything
remotely resembling command line)

e Putty, SOAP, keys etc may mean something
different to us




VWho we are:

. Interested in organization of the nucleus
with respect to gene regulation

- Epigenetics, transcription, cell biology,
structure
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VWho we are:

. Interested in organization of the nucleus
with respect to gene regulation

- Epigenetics, transcription, cell biology,
structure

. Molecular approaches . Cellular approaches
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We need to be able to make sense of our
billions of NGS reads

Why Galaxy?

We need to perform the analysis

. Lack of bioinformatician availability

. We need to understand what is being done to our
data

. Create “workflows” and infrastructure for the lab
(and the community)

. Additional and portable skill set for trainees




Analysis options using Galaxy

. On a cluster/local . Galaxy Cloudman

Instance _ we do not have to
_ Resources maintain!!

. Expertise ($$9) - Portable
. Space ($39) - ‘pre-packaged’

. Access

— Command line....




Additional Benefits Using Galaxy
Cloudman

— User community

— Graphical user interface

- Intuitive packages

— Alleviates dependency on external resources

- Scalability perfect for intermittent need and
smaller laboratories

— Extensively vetted tools avaialble




Two examples




DamlD-seq

. Adapted protocol

— No analysis pipeline existed

. We consulted with a bioinformatician on the broad
strokes

. A workflow was created using common
straightforward Galaxy tools

. The resultant data was confirmed by independent
DamlD array hybridization

Traditional peak-calling does not work as these
regions are very broad domains in the genome




Strategy: DamlID

Chromatin Dam
protein

Greil, Moorman and van Steensel 2006




DNA Adenine Methylase Identification
DamlD
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DamlID-Seq : NOT DRAWN TO SCALE! Lamina Associated Domains (LADs) should be much
longer than adapters! (LADs ~ 200 — 4000 bp; Adapter — 15 bp)
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Galaxy Workflow







Verification of workflow/analysis by
comparing DamID-seq with DamID-
tiled array
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We want to do more of the ‘fun’ stuff
with bioinformaticians—

* |like developing algorithms to further analyze
our data
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Probes were made to LADed regions (red, Cy3) and
unLADed regions (cyan, Cy5)

Collaboration with Agilent




RNA-seq

. We performed directional RNA-seq on
mouse primary lymphoid cell lines

. Aimed to profile gene expression and
discover ncRNAs

. With assistance from the Galaxy community
and the literature we were able to perform
the analysis on our own using the intuitive
Galaxy Cloudman

- Trapnell, C., et. al.. Differential gene and transcript expression analysis of RNA-seq
experiments with TopHat and Cufflinks. Nat Protocols. March 1 2012.




On-line tutorials, guides and
workflows invaluable |
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PROTOCOL

Differential gene and transcript expression analysis
of RNA-seq experiments with TopHat and Cufflinks
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Visualization-UCSC

UCSC Genome Browser on Mouse July 2007 (NCBI37/mm9) Assembly
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The ultimate visualization (for us)




Issues encountered on the cloud

. Institutional iIssues
-~ IT and bioinformaticians not fluent in cloud based
computing

— University does not have clear policies about data on
the cloud (especially important for clinical data)

. Not many issues with using—we have been pretty
happy...HOWEVER

We have encountered two major issues:




Issue 1 (which led to issue 2)
— Judging capacity planning (
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Issue 2

oe”

Connecting EBS to EC2 drives



Keys, keys and more keys

What key(s) do we
need for what?

A bit of difficulty in
biologists
communicating
with technical

support (which
key??)




Lessons learned and words of advice

. Better communication between tech support
and the end user would make life easier

. Use the tutorial/wiki (http:/wiki.g2.bx.psu.edu/CloudMan)

. Capacity planning. Go big.
- We like using at least Hi-Mem Double XL workers
. Keep small head node up and running (EC2)

and shunt all jobs to workers—this will avoid
mounting issues and data loss.
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