Personal Genome Analysis

The past few years have seen the rise of genomics
research aimed towards sequencing groups of
individuals, such as the “PGP-10”, ten individuals who
have volunteered to share their DNA sequences, medical
records and other personal information as part of the
personal genomes project (PGP). The public profiles

of the PGP-10 are freely available online at http://
www.personalgenomes.org/. An additional large-scale
genome sequencing project is the 1000 Genomes
Project, an international research collaboration that
hopes to sequence the genome of approximately 1200
individuals from across the globe. Sequencing such

a large number of individuals will create an index of
genetic variation including previously unidentified “rare
variants”, genetic changes which scientists increasingly
believe are responsible for much of the genetic
influence on disease.

As an initial step in the direction of personalized,
commercially available genomic sequencing, several
companies have begun offering consumer genomics
testing. Four companies (Navigenics, deCODEme,
Pathway Genomics and 23andme) offer a similar
product, namely a read-out of between 500,000 and
1,000,000 variable regions from across the genome. A
small but increasing proportion of these variable regions
has identified connections to ancestry, physical traits or
disease risk, although the predictive value for medical
decisions of many of these traits remains marginal or
unclear.

The cost of this personal analysis
varies between $100 and $2,500.
Two additional companies
(Knome and Illumina) offer to
sequence the entire 3 billion
base pairs of an individual’s
genome for between
$48,000 and $100,000.

In addition to genome-
wide analysis, consumer
genomics testing is
available for individual
genes, such as the ACTN3
genetic variant involved

in muscle strength and
sprint ability. A number

of companies offer parents
genetic testing on their
children, in the hopes of identifying
characteristics linked to future careers.

The first wave of personal genome studies offered direct-to-consumer
should be a component of a Genetics course as part of COS objective
10 regarding ethical, social and legal implications from the Human
Genome Project. The availability of personal information from the
PGP-10 is also fertile ground for a discussion on the implications of
genetic information. These topics can also be incorporated into a
Biology course under COS objective 8 - significant contributions of
biotechnology to society, the Career/Tech Intro to Biotechnology (COS
objective 14) and an AP Biology course as part of the general theme
“Science, Technology and Society”. Outside the traditional science
classroom, this could form the basis of an excellent conversation with
students in Health (COS objective 6), and the Career/Tech electives
Foundations of Health Sciences (COS objective 10) and Health
Informatics (COS objective 5) outlining valid and essential information
for the safe use of consumer goods and health products.

Such programs are poor predictors of athletic aptitude,
intelligence or musical or artistic talent. Much of the
genetic and environmental influences on these traits are
still unknown.

There is little data regarding the response of people
who have received information about their genetic

risk factors from one of these consumer genomic
companies. At the same time, there is a growing
recognition among personal genomic stake-holders that
consumer genomics may provide a positive impact on
an individual’s life and actions even if its direct health
benefit is uncertain or marginal.

Regardless, there appears to be a strong consumer
appetite for genetic information related to both
genealogy and disease risk - the underlying
technology was named Time
‘ Magazine’s 2008 Invention of the
Year.

Even so, a number of
scientists and health care
providers have argued that
these services are akin
to practicing medicine
without a license. The
American College of
Medical Genetics has
issued a statement
recommending, “A
knowledgeable health
professional should be
involved in the process of
ordering and interpreting a
genetic test.”
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