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Biomarker Informatics

Set some context for what follows
Add 1 or 2 ideas worth thinking about (if you

can)

If you can’t be smart, at least be entertaining
End on time. Or better yet, early.




Biomarker Informatics

A few definitions
he vision...

Just enough cancer biology to inform:

"he bioinformatics opportunity and curse of
genomic instability

Scanning for markers: let the (orthogonal)
data point the way

Going forward




Biomarker Informatics

“A biological molecule found in blood,
other body fluids, or tissues that Is a sign of

a normal or abnormal process, or of a
condition or disease.”

NCI Dictionary of Cancer Terms

“Cancer is a disease in which an individual mutant clone of cells begins
prospering at the expense of its neighbors, but in the end the
descendants of this clone can destroy the whole cellular society.”

Alberts, Molecular Biology of the Cell 5t Ed., Ch. 20




Biomarker Informatics

Questions that can be answered by cancer biomarkers

Prognostic Diagnostic Predictive

Is this the
optimal
drug for my
cancer?

Is it likely to What type of

de.velop cancer is it?
this cancer?

Pharmacodynamics Recurrence

What’s the ' Will the

optimal dose cancer
for my body? return?

Source: Wikipedia




Biomarker Informatics

“Most men lead lives of quiet desperation...”

Henry David Thoreau




Medical oncologist
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Figure 20-4 The growth of a typical
human tumeor, such as a tumor

of the breast. The diameter of the tumor
is plotted on a logarithmic scale. Years
may elapse before the tumor becomes
noticeable. The doubling time of a

typical breast tumor, for example, is . .
about 100 days. Source: Alberts Molecular Biology of the Cell



Biomarker Informatics

i

$ %

Class prediction: find patterns that correlate
with an external truth (e.g., known type of

cancer, presence of metastasis, etc.)

Only require reliability of the pattern, not understanding of
why it occurs. Answers for “what will happen” questions

Class discovery: find patterns that are
causally associated with disease and inform
understanding of molecular and cellular
mechanics. Answers for “why” questions
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50 2003: 50 Years of the Double Helix

Basic Information
+ FAQs

+ Glossary

+ Acronyms

+ Links All Goals Achieved; New Vision for Genome Research Unveiled
+ Genetics 101

+ Publications

s Media Guide BETHESDA, Md., April 14, 2003 — The International Human Genome Sequencing Consortium, led in the United States by
the National Human Genome Research Institute (NHGRI) and the Department of Energy (DOE), today announced the

About the Project successful completion of the Human Genome Project more than two years ahead of schedule.
Nhat = t7

International Consortium Completes Human Genome Project




Th o g
,j&@qLucctcagtctc

tggaagatactgataaé
ycaggtcaacatgtates
(tattataattcctat

thgatcgagttcagaoA
gaptottaagtage by
taaaacag f?ﬂ;

~+

—

- 4.

C
<
»

. IR




Biomarker Informatics

Molecular and clinical biomarkers for
health conditions individuals either have or

are susceptible to

Includes diagnostic imaging, standard clinical laboratories
Increasingly: large volumes of molecular data
Structural genomics: DNA in residence (~22,000 genes)
Functional genomics: genes switched on (1-2% active)
Proteomics (400,000 proteins from 22,000 genes)




Biomarker Informatics

Precision Health Care
Pharmacogenomics

“The right dose of the right drug
for the right patient at the right
time”

Drug development:

Avoid drugs likely to cause side
effects

Re-investigate “back-burner”
drugs

Develop entirely new drugs
targeting fundamental disease
processes




“The good news is that we have the human genom
The bad news is it’s just a parts list”
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Electronic Countermeasures as an analog
of the cancer biomarker detection problem

Cancer

Hundreds to thousands of
observable mutations and their
effects; the epiphenomena of
genomic instability










Published Genome-Wide Associations through 07/2012
Published GWA at p 5X108 for 18 trait categories

1550 published GWASSs, 2900
variants (with replication) known

NHGRI GWA Catalog
www.genome.gov/GWAStudies
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Commander Willard Decker: V'ger... expects an answetr.
Captain James T. Kirk: An answer? | don't know the question.

Star Trek, the movie 1979
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Figure 2. PheWAS associations from two SNPs.
Bonferroni correction (10#). Boxed diseases represent replications of known disease-SNP associations.

T
1000

Dashed red line represents p=0.05; dashed blue line represents a

PheWAS
scan of
clinical
conditions
associated
with known
genotype

Denny JC et. al.
Bioinformatics. 2010
May 1;26(9):1205-10.
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"Not everything that counts can be
counted, and not everything that
can be counted counts.”

“If we knew what it was we were

doing, it would not be called
research, would it?”

A. Einstein




Electronic Countermeasures as an analog
of the cancer biomarker detection problem

Cancer

Hundreds to thousands of
observable mutations and their
effects; the epiphenomena of
genomic instability







