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iy Case study

Bioinformatics analysis of Metabolic Syndrome
Kristina Hettne, Harish Dharuri

< >

Genome Wide Association
Studies

What is the genetic basis for
the diseases associated with
Metabolic Syndrome?
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Research article

Reproducible Science

Mutant huntingtin activates Nrf2-responsive genes and impairs

dopamine synthesis in a PC12 model of Huntington's disease

Background: Bmtington's disease is a progressive autosomal dominant neurodegenerative
caused by a CAG repeat expansion in the HD or Huntington's disease gene.
Although micro array studies on patient and animal tissue provide valuable information, the primary
effect of mutant huntingtin will inevitably be masked by secondary processes in advanced stages of
the disease. Thus, cell models are instrumental to study early, direct effects of mutant huntingtin.
mRNA changes were studied in an inducible PC12 model of Huntington's disease, before and after
aggregates became visible, to identify groups of genes that could play a role in the early pathology
of ingron's disease.

Results: Beford) aggregation, up-regulation of gene expression predominated, while after
me visible, down-regulation and up-regulation occurred to the same extent. After
aggregates became visible there was a down-regulation of dopamine biosynthesis genes
accompanied by down-regulation of dopamine levels in culture, indicating the utility of this model
to identify functionally relevant pathways. Furthermore, genes of the anti-oxidant Nrf2-ARE
pathway were up-regulated, possibly as a protective mechanism. In parallel, we discovered
alterations in genes which may result in increased oxidative stress and damage.
Conclusion: UBregulation of gene expression may be more important in HD pathology than
i eciated. In addition, given the pathogenic impact of oxidative stress and

neuroinflammation, the Nrf2-ARE signaling pathway constitutes a new attractive therapeutic target
for HD.
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Methods

Inducible rat PC12 cell lines expressing an exon 1 frag-
ment of huntingtin with 23 (Q23) or 74 (Q74) glutamine
repeats fused to the Green Fluorescent Protein (GFP),
[11,12] were cultured in standard high glucose Dulbecco's
modified Eagle's medium (DMEM, Invitrogen Life Tech-
nologies, Carlsbad, USA) supplemented with 100 U/ml
penicillin/streptomycin (Invitrogen Life Technologies), 2
mM L-glutamine (Invitrogen Life Technologies), 10%
heat-inactivated horse serum (Invitrogen Life Technolo-
gies), 5% Tet-approved heat inactivated fetal bovine
serum (Clontech, Palo Alto, USA), 100 pg/ml G418 (Inv-
itrogen Life Technologies) and 75 pg/ml hygromycin
(Invitrogen Life Technologies) at 37°C and 10% CO,.
Cells were induced with 1 pg/ml doxycycline (dox, Clon-
tech) and harvested on day 0 (uninduced cells), 1 day
(when only a few cells expressing mutant huntingtin con-
tain aggregates) and 5 days (when nearly all cells express-
ing mutant huntingtin contain &ggregates) [12]. The same
culture conditions were used for PC12 cells without a con-
struct, to eliminate the effect of doxycycline treatment on
gene expression.

Hybridization design
For each construct, we performed duplicate experiments
with 2 independent cell lines for each construct (biologi-

cal replicates). Furthermore, from each cell line, two sep-
[ PS NN |
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From Van Roon-Mom et al., BMC Molecular Biology 2008

doi: 10.1186/1471-2199-9-84.
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@m Reproducible Science?

-

What is the digital

equivalent?

Is it equally good?
Can we do better?

- Or worse?

Reproduced from Jelier et al., Schuemie et al., Hettne et al., Haagen et al.,

http://biosemantics.org , myExperiment.org/workflows/2197

n

nbic !‘n i

PPPPPP



fv'v? ! Reproducible Science

- What is our incentive?
4 )
Nobility Greater Good
Good Reproducible Science Serve the public
- J
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6"7 Lordiow Reproducible Science

= What Is our incentive?
4 N

101l be the first
in Nature

Fame and Glory

Getting on with it...

\_ J
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CHALLENGE

Stimulate preservation and
reproducibility while speeding up
the research process
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»h Workflow

Enhance the research cycle
) 4Ever
| What slows us down?

Research
Question

Find Methods Get Understand Format
and Data, + Methods Methods and (Align)
their Owners and Data Data Data

Design Interpret
the Compute P Publish
: Results
Analysis
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¥Loosing track of what you did

¥MMessy storage

¥MPreparing material for a publication
¥Understanding the computational procedure
¥Communication with (non-technical) colleagues
¥Keeping tools working

¥Getting credit for digital results outside of
traditional publications
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myEXxperiment.org

Digital Repository

The recipes store
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o iyrswe INstructions for workflow authors
- 10 Best Practices for creating workflows

g R

.1 Make a sketch workflow

.1 Use modules

.1 Think about the output

.1 Provide example inputs and outputs
Annotate

.1 Test execution from outside local environment
.1 Choose services carefully
.1 Reuse existing workflows
.1 Advertise

10.! Maintain

. o
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ﬁ Workflow

C

Reproducible Science

Is a workflow sufficient?

-

Useful Preservation

Understandable Objects

Reproduce, Reuse, Repurpose,
Repair, ...

Reproduced from Jelier et al., Schuemie et al., Hettne et al., Haagen et al.,
http://biosemantics.org , myExperiment.org/workflows/2197
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e  Useful preservation
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Research Object Model

-

\_

Research Object Model )
Aggregation and Annotation Model for Digital Methods

ore:Proxy ore:AggregatedResource ~ ore:Aggregation ~ ore:ResourceMap

AR

N A\ AN
ore:aggregates

ore:describes

D

ore:isDescribedBy

3
ore:proxyln

< :AggregatedAnnotation
<5 - - : )
SemanticAnnotation e
g dct:creator
)

= N
‘ ao:Annotation ' dfg:Graph

ro:entryName

ro:annotatesAggregatedResource

dct:created

=

ttp://wfdever.github.com/ro/ /
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Workflow

W Research Object (RO) Model
~ )

RO = ORE + AO + vocabularies
Object Re-use and Exchange (OAI-ORE)

Describes aggregations of resources:
data, metadata, papers, etc.
Annotation Ontology (AO)

Associates RDF metadata descriptions with resources
Generic and domain-specific vocabularies

Used in annotation bodies to provide information about
resources (types, dependencies, descriptions, etc.)

Builds on RDF, leading to RDF as a natural implementation choice
Model specification: http://wfd4ever.github.com/ro/

- 4
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B Research Object Model
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WIEEED Research Object: OHello World®

T aobody P
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) weion  Help organize the materials and

W methods of computational analysis
Research Object Portal
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Zuotian Tatum, Jesse van Dam
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Research Object

Nanopublication

What

found
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Published by:
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¥ Preservation under the hood of digital research
tools

¥ Research Object Model: annotated aggregates

¥ Nanopublication: fine-grained digital credit
Check Nanopub.org to stay updated



¥ Semantic Web for exchange and interoperability

¥ In progress: RO-enabling myExperiment
Watch myExperiment.org in 2013!

¥ Plans to RO-enableTaverna, Galaxy,
GenomeSpace



EU Wf4Ever project (270129)
funded under EU FP7 (ICT- 2009.4.1).
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Is it equally good?

Can we do better?
- Or worse?

Reproduced from Jelier et al., Schuemie et al., Hettne et al., Haagen et al.,
http://biosemantics.org , myExperiment.org/workflows/2197
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