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COVER STORY
Bioinformatics in cancer therapeutics—hype or hope?

Development and use of bioinformatics is essential for the future of
cancer therapeutics. Most cancer treatments work for only a subset
of patients and this is likely to remain true for many molecularly-
targeted drugs. This results in a large proportion of patients receiv-
ing ineffective treatments and is a huge financial burden on our
health care system. It is essential that we develop accurate tools for
delivering the right treatment to the right patient based on bio logi-
cal characterization of each patient’s tumor. Gene-expression pro-
filing of tumors using DNA microarrays is a powerful tool for
pharmacogenomics targeting of treatments.

A good exampleis the Oncotype DX™ assay (Genomic Health)
recently described for identifying the subset of node-negative estro-
gen-receptorpositive breast cancer patients who do not require ad-
juvant chemotherapy.1 Development of genomic tests that are suf-
ficiently validated for broad clinical application requires the sus-
tained effort of a team that includes clinical investigators, biologic
scientists and bio statisticians. With proper focus and support, gene
-expression-based diagnostic tests could be developed today to as-
sist patients and physicians with a wide range of difficult decisions
regarding the use of currently existing treatments. Many tumors
consist of mixtures of subclones containing different sets of mu-
tated, overexpressed and silenced genes. This heterogeneity makes
the process of identifying good molecular targets very challenging.
Most overexpressed genes and mutated genes may not represent
good molecular targets because resistant subclones are present. The
best target is a ‘red dot” gene whose mutation occurs early in onco-
genesis and dysregulates a key pathway that drives tumor growth in
all of the subclones. Examples include mutations in the genes ABL,
HER-2, KIT, EGFR and probably BRAF, in chronic myelogenous
leukemia, breast cancer, gastrointestinal stromal tumors, non-small-
cell lung cancer and melanoma, respectively. Effective develop-
ment of therapeutics requires identification of red-dot targets, de-
velopment of drugs that inhibit the red-dot targets, and diagnostic
classification of the pathways driving the growth of each patient’s
tumor..
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BIOINFY QUIZ

1.0f the organisms that follow,
what has the largest genome
size?

A) Drosophila melanogaster
B)Oryza sativa

C)Helicobacter pylori

2.What step of DNA sequenc-
ing is skipped during shotgun
sequencing?

A)mapping step

B)cloning of DNA fragment
C)computer analysis

3.The translated genes of ge-
nomes that encode proteins are
referred to as

A)introns.

B)codons

C)open reading frame

4.The first researcher to se-
quence a genome, in 1977, was
A)Venter

B)Sanger

C)Fodor

5.Genes for typical single-
character Mendelian traits are
called

A)single-copy genes
B)segmental duplications
C)tandem clusters

Answers on page 5



PROTEOMICS
MASCOT

Mascot is a powerful search engine which uses mass spectrometry data to identify proteins from pri-
mary sequence databases.

While a number of similar programs available, Mascot is unique in that it integrates all of the proven
methods of searching. These different search methods can be categorised as follows:

Peptide Mass Fingerprint in which the only experimental data are peptide mass values

Sequence Query in which peptide mass data are combined with amino acid sequence and composition
information. A super-set of a sequence tag query

MS/MS lon Search using uninterpreted MS/MS data from one or more peptides.

WWW.matrixscience.com



Submit a PSA Sequence Analysis Request

32— est : Submit request

* We ask that vou refrain from itting large b of reg b the hours of 9 a.m. to 6 p.m. Eastern time, Monday thru Friday.
 There is a limit of one request per month from unlicensed commercial users. There is no limit for educational and government users.

E-mail address: Don't remember the location of your Web results? Click here to have it sent to your e-mail addvess. | E

Subject: (Jdeally, this should be 15 characiers or less. Used o label graphs and e-mail messages.)

Comments:
(E.g. vour name, affiliation, technical comments, etc.)

Choice Description Length limits
) Monomeric-Soluble Tvpe-1 analvsis At least 40 and at most 350 AA
@ Minimal -2 sis  Atmost 1000 AA
) WD-repeat WD-repeat analvsis At most 1000 AA

Analvsis assumptions (choose one)

Plot format: PostScript
Return results via: private Web -




Home Genomes Blat Tables Gene Sorter PCR Session FAQ Help

Human (Homo sapiens) Genome Browser Gateway

‘The UCSC Genome Browser was created by the Genome Bioirformatics Group of UC Senta Cruz
Software Copyight (c) The Regents of the Universiy of Cakifernia. Allrishts reserved

clade genome assembly position or search term  gene  image width

Mammal v duman v Feb2009(GRCH37ThgIY) v chiz133031597-33041 570 oo [ submit]

Click here to reszt the browser user interface settings to their defaults.
track search add cusiom racks goniqueadsand doplay; clear posticn_|

About the Human Feb. 2009 (GRCh37/hg19) assembly (sequences)

‘The February 2009 human reference sequence (GRCh37) was produced by the Genome Reference Consortium,

Sample position queries

A genome position can be specified by the accession number of a sequenced genomic clone, an mRNA or EST
or STS marker, a chromosomal coordinate range, or keywords from the GenBank description of an mRNA. The
following list shows examples of valid position queries for the human genome. See the User's Guide for more
information.

Request: Genome Browser Response:
chr? Displays all of chromosome 7
chiUn_gl000212 Displays all of the unplaced contig gl000212

chr3:1-1000000 Displays first million bases of chr 3, counting from p-arm telomere
chr3:1000000+42000  Displays a region of chr3 that spans 2000 bases, starting with position 1000000




PATHWAY IN CANCER
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Answers of Bioinfy Quiz

1) B 2)A 3)C 4)B 5)A




