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DNA Testing: Can Telomeres Tell You About Aging
and Disease Risk?
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Over the past few years direct-to-consumer genetic tests that extract information from DNA in your
chromosomes have become popular [6]. Through a simple cheek swab, saliva collection or finger
prick, companies offer the possibility of learning more about your family tree, ancestry, or risk of
developing diseases such as Alzheimer’s or even certain cancers. More recently, some companies
[7] offer tests to measure the tips of chromosomes, called telomeres, to learn more about aging.
But what exactly are telomeres, what are telomere tests, and what are companies claiming they
can tell you? Age based on your birthday versus your “telomere age”?
Telomeres play a big role in keeping our chromosomes and bodies healthy even though they
make up only a tiny fraction of our total DNA. The Greek origins of the word telomere describes
where to find them. “Telo” means “end” while “mere” means “part.” Telomeres cap both ends of all
46 chromosomes in each cell, and protect chromosomes from losing genetic material. They are
often compared to the plastic tips at the ends of shoelaces that prevent fraying.
We are [8] molecular [9] biologists [10] studying how chemicals, agents from the environment and
metabolism damage telomeres and affect their lengths and function, and how damaged telomeres
affect the health of our cells and genome. The idea of offering telomere length as part of a genetic
test is intriguing since telomeres protect our genetic material. But equating telomere length with
something as complex as aging struck us as tricky and overly simplistic.
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Telomeres get shorter with each round of cell division. Kateryna Kon/Shutterstock.com [12]
Link between telomere length and human diseases
Telomeres are important for human health and despite their protective function, they are not
indestructible. Telomeres shorten every time a cell divides and shorten progressively as we age.
When telomeres become too short or lost, the chromosome tips are left unprotected and become
sticky. This can cause chromosomes to fuse. To prevent further chromosome shortening and
fusions, the cells enter senescence, a state in which they can no longer divide. Although they lose
the ability to rejuvenate tissues, senescent cells can still promote inflammation and secrete factors
that favor growth of nearby pre-cancerous or cancerous cells.
Unfortunately, our lifestyle can actually accelerate the shortening. Environmental exposures such
as sunlight, air pollution, cigarette smoke and even inflammation or poor diet can damage cell
components, including DNA. They do this by generating unstable oxygen molecules, or free
radicals. Telomeres are particularly susceptible to damage by free radicals.
In collaboration with chemist Marcel Bruchez [13], we developed a new tool that damages only the
telomeres. Using this tool we discovered that oxidative damage to telomeres is sufficient to not
only accelerate their shortening but also to cause telomere loss [14].
In previous laboratory experiments, scientists found that eliminating senescent cells from mice led
to the delay or prevention of diseases and conditions [15] associated with aging including heart
disease, diabetes, osteoporosis and lung fibrosis. This has led to the pursuit of new drugs called
senolytics [16] that could eliminate senescent cells in humans.
Is longer better?
Since short telomeres cause cells to senesce, this makes them interesting targets for healthy,
disease-free aging. Also, since telomeres shorten with age, regardless of exposure to toxins this

led to the notion that telomere length may provide information about a person’s “true” biological
age.
Commercial tests typically measure telomere lengths or amounts of telomeric DNA in a blood
sample. Companies compare your telomeres to telomeres from people of similar age to try to
determine the biological age of your blood cells.
However, just as individuals of the same age vary in height and weight, so do telomeres. If a child
falls in the 40th percentile for height, this means compared to 100 girls her age she is taller than
40. For this reason, charts similar to growth charts for children have been generated for telomeres.
Individuals with telomere lengths below the first percentile are at risk for developing specific
diseases including anemia, immunodeficiency and pulmonary fibrosis, likely due to a gene
mutation that impairs telomere maintenance [17]
At the other extreme, individuals with gene mutations that lead to very long telomeres [17] above the
99th percentile are at greater risk for developing inherited forms of melanoma and brain cancers.
Longer telomeres allow a cell to divide more times, and with every division there is a chance that
an error during genome duplication produces a mutation that promotes cancer. In a way,
telomeres follow the Goldilock’ principle. Telomeres that are too short or too long are not optimal.
Can telomere length predict health outcomes?
But what about telomere lengths in between the extremes? Large studies involving hundreds to
thousands of participants show general associations of shorter telomeres with increased risk for
some diseases of aging, including heart disease [18], whereas longer telomeres are associated with
increased risk for some types of cancers [19].
But translating these population studies to predictions about individual life spans and health is
difficult. For example, as a group, men are taller than women, but that does not mean all men are
taller than women. Similarly, some people with shorter telomeres do not develop heart disease in
these population studies. More studies are needed to fully understand what an individual’s
telomere length means for their health and aging.
While large population studies show a healthy diet is associated with longer telomeres, published
reports about specific supplements that claim to support telomere health are lacking. [20]
If such a product could extend telomeres, would it be safe? Or would it increase one’s risk for
developing cancer due to long telomeres? Can protecting telomeres or slowing their shortening
promote disease-free aging? We do not have the answers to these questions yet.
Given the uncertainty and risk of wrong interpretation, should you have your telomeres measured?
Maybe, if the results motivate healthy lifestyle changes. For now, a surer bet for healthy aging
would be to spend the money on exercise programs and nutritious foods instead.
*****
[ Expertise in your inbox. Sign up for The Conversation’s newsletter and get a digest of academic
takes on today’s news, every day. [21] ]

Patricia Opresko [2], Professor of Environmental and Occupational Health, University of Pittsburgh
[3] and Elise Fouquerel [4], Assistant Professor of Biochemistry and Molecular Biology, Thomas
Jefferson University [5]
This article is republished from The Conversation [22] under a Creative Commons license. Read the
original article [23].

COPYRIGHT © 1978-2016 BY THE AMERICAN COUNCIL ON SCIENCE AND HEALTH

Source URL: https://www.acsh.org/news/2019/07/16/dna-testing-can-telomeres-tell-you-about-aging-anddisease-risk-14156
Links
[1] https://en.wikipedia.org/wiki/Telomere#/media/File:Telomere_caps.gif
[2] https://theconversation.com/profiles/patricia-opresko-748540
[3] http://theconversation.com/institutions/university-of-pittsburgh-854
[4] https://theconversation.com/profiles/elise-fouquerel-759223
[5] http://theconversation.com/institutions/thomas-jefferson-university-1646
[6] https://www.technologyreview.com/s/610233/2017-was-the-year-consumer-dna-testing-blew-up/
[7] https://doi.org/10.1038/embor.2011.166
[8] http://www.opreskolab.com
[9] https://www.publichealth.pitt.edu/home/directory/patricia-opresko
[10] https://www.jefferson.edu/university/jmc/departments/biochemistry/faculty-staff/faculty/elise.html
[11] https://images.theconversation.com/files/279837/original/file-20190617-118539-130f0e2.jpg?ixlib=rb1.1.0&amp;q=45&amp;auto=format&amp;w=1000&amp;fit=clip
[12] https://www.shutterstock.com/image-illustration/telomere-shortening-each-round-cell-division708788029?studio=1
[13] https://www.cmu.edu/bio/people/faculty/bruchez.html
[14] https://doi.org/10.1016/j.molcel.2019.04.024
[15] https://doi.org/10.1038/nature10600
[16] https://doi.org/10.1111/jgs.14969
[17] https://doi.org/10.1016/j.gde.2015.06.004
[18] https://doi.org/10.1161/CIRCGENETICS.113.000485
[19] https://doi.org/10.1001/jamaoncol.2016.5945
[20] https://doi.org/10.1016/j.metabol.2015.11.004
[21] https://theconversation.com/us/newsletters?utm_source=TCUS&amp;utm_medium=inlinelink&amp;utm_campaign=newsletter-text&amp;utm_content=expertise
[22] http://theconversation.com
[23] https://theconversation.com/dna-testing-companies-offer-telomere-testing-but-what-does-it-tell-you-aboutaging-and-disease-risk-118019

