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"It is the responsibility of those of us involved in today's biomedical research
enterprise to translate the remarkable scientific innovations we are
witnessing into health gains for the nation... At no other time has the need for
a robust, bidirectional information flow between basic and translational
scientists been so necessary."

--Dr. Elias Zerhouni, Director of the National Institutes of Health, 2005
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Towards preventive medicine

High-throughput methods from molecular biology are about to change daily clinical practice

Hrvejka Bosnjak, Kresimir Pavelic & Sandra Kraljevic Pavelic

Table 1 | Randomly chosen examples of clinical studies using the -omics methods

Focus of article

Reference

Gene expression data in building prognostics

models for early-stage lung cancer.

Director’s Challenge Consortium for the Molecular
Classification of Lung Adenocarcinoma et al ( 2008)
Gene expression-based survival prediction in lung
adenocarcinoma: a multi-site, blinded validation
study. Nat Med 14: 822-827

Gene expression in cytologically normal
large-airway epithelial cells can act as alung
cancer biomarker, potentially owing to a
cancer-specific airway-wide response to
cigarette smoke.

Spira A eral (2007) Airway epithelial gene
expression in the diagnostic evaluation of smokers
with suspect lung cancer. Nar Med 13: 361-366

Predicting medulloblastoma clinical
outcome by gene expression profiling.

Korenberg M] (2004) On predicting
medulloblastoma metastasis by gene expression
profiling. ] Proteome Res 3: 91-96

Discovery of bone metastasis genes.
Metastasis requires the concerted action
of multiple genes that belong to different
functional classes.

Kang¥ eral (2003) A multigenic program
mediating breast cancer metastasis to bone. Cancer
Cell 3: 537549

186 genes as the “invasion signature”.

LiuR et al (2007) The prognostic role of a gene
signature from tumorigenic breast cancer cells.
N Engl ] Med 356: 217-226

Prediction: which of the node-negative
breast cancer patients would develop
distant metastasis during the 5-year follow
up period and which would remain
disease-free?

Wang ¥ et al (2005) Proteomic profiling of urine for
the detection of colon cancer. Lancet 365: 67 1-679

Proteomic profiling of urine for the
detection of colon cancer.

Ward DG eral (2008 ) Proteomic profiling of urine
for the detection of colon cancer. Protecme Sci 6: 19

Gene expression profiling allows reliable
prediction of lymph node metastasis in
cervical cancer.

Kim T-] et al ( 2008) Gene expression profiling for
the prediction of lymph node metastasis in patients
with cervical cancer. Cancer Sci 99 31-38

Pathological changes within an organ might

Petricoin E er al (2002) Use of proteomic patterns

be reflected in the proteomic pattern in serum. in serum fto identify ovarian cancer. Lancet 359:

Proteomics analysis of serum could recognize

OVATlan CANCET cases.
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Translational Bioinformatics: Coming of Age

A I Burre, MD, PuD
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Methods Mol Med. 2008;141:309-29.

Web-based resources for clinical bioinformatics.
Joshua AM, Boutros PC.

Department of Medical Oncology, Princess Margaret Hospital, Toronto, Canada.

Dudley et al. Genome Medicine 2010, 2:51
http//genomemedicine.com/content/2/8/51

Genome Medicine

CORRESPONDENCE Open Access

Translational bioinformatics in the cloud:
an affordable alternative

Joel T Dudley’“, Yannick Pouliot®, Rong Chen?, Alexander A Morgan'->*, Atul J Butte®*"

J Biomed Inform. 2010 Jun;23(3):355-7. Epub 2010 May 12.
Current methodologies for translational bioinformatics.
Lussier YA, Butte AJ, Hunter L.

Advances in translational bioinformatics: computational approaches for the hunting of disease genes.
Kann MG.

University of Maryland, Baltimore County, 1000 Hiltep Circle, Balttimore, MD 21250, USA, mkanmn@umbe.edu



Clinical Bioinformatics

Translational Cancer Research & Clinical Bioinformatics
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NIH Roadmap National Centers for
Biomedical Computing (NCBC)

Physics-Based Simulation of Informatics for Integrating
Biological Structures (SIMBIOS) National Center for Integrative Biology and the Bedside (i2b2)
Russ Altman, PI Biomedical Informatics (NCIBI) Isaac Kohane, PI

Brian D. Athey, RI

National Alliance for Medical
Imaging Computing (NA-MIC)
Ron Kikinis, Pl

The National Center For
Biomedical Ontology (NCBO)
Mark Musen, Pl

Multiscale Analysis of Genomic
and Cellular Networks (MAGNet)
Andrea Califano, PI

Center for Computational Biology
(CCB)
Arthur Toga, PI



