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Tracking Down the Secret of Aging: How Proteome Analysis Can Help to Slow
Down Aging

Researchers have found differences between normal and pathologic peptidomic changes that
may lead to an improved understanding of molecular mechanisms underlying aging. Proteome
analysis in combination with therapy may influence pathologic aging.

For the first time, researchers succeeded in showing differences between normal and pathologic
aging on a molecular level. In one of the biggest aging studies on proteome aging, an
interdisciplinary team around scientists from the Leibniz Institute on Aging - Fritz Lipmann
Institute (FLI) in Jena, Germany, and the biotechnology company “mosaiques diagnostics” in
Hannover, Germany, analyzed the urine of 11,560 patients. “Our results help to further understand
the molecular mechanisms underlying human aging and may contribute to the development of
therapies to improve health in the elderly and avoid age-associated diseases and malfunctions”,
Prof. Dr. K. Lenhard Rudolph, Scientific Director of the FLI, explains. The study has now been
published in the journal Oncotarget.

How peptides are related to aging

There are two different ways of how we age. Cellular aging processes lead to physiological or
primary aging. They occur in the absence of disease, cannot be influenced so far and limit the
maximum human lifespan to about 120 years. In contrast, secondary aging comprises internal
processes that shorten lifetime through disease or an unhealthy lifestyle.

Now, the team of scientists from FLI and mosaiques diagnostics found differences in the molecular
pathways between these forms of aging. For this purpose, they analyzed urinary peptidomes of
1,227 healthy and 10,333 diseased individuals between 20 and 86 years of age. The diseases
thereby comprised diabetes mellitus, renal and cardiovascular diseases. Using proteome analyses
- a new research method detecting changes in the body by analyzing specific protein and peptide
patterns — 112 common age-correlated peptides were identified. Of them, 27 peptides could be
linked to primary aging, mainly effecting collagen degradation and activation of the immune
system. Another 85 peptides could be linked to secondary aging, mainly associated with the
organism’s reaction on nutrients.

How proteome analysis can help to slow down aging

The identified peptides can be used for proteome diagnostic tests as applied by mosaiques
diagnostics to detect patients’ risk of heart attacks, myocardial insufficiency or diabetic
nephropathy (renal dysfunction caused by diabetes). These diseases often occur years before
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physiological aging and lead to secondary aging, hence, limiting the patients’ lifespan. “Very often,
diseases emerge on a molecular level. By means of proteome analyses, they can be detected
early”, Prof. Dr. Dr. Harald Mischak, proteome researcher and founder of mosaiques diagnostics,
explains. “Through combining proteome analysis with an early medical therapy and changes in
lifestyle, the diseases detected can be treated very efficiently. This new therapy approach is much
more promising than present therapies that have their beginning only when the disease already
has damaged organs and tissues”, Mischak continues.

The combination of proteome analysis of urinary peptidomes and early therapy may thus help to
avoid or slow down the emergence of age-related diseases and, in consequence, slow down
secondary aging in humans.
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Background information

The Leibniz Institute on Aging - Fritz Lipmann Institute (FLI) is the first German research organization dedicated to
biomedical aging research since 2004. More than 330 members from over 30 nations explore the molecular mechanisms
underlying aging processes and age-associated diseases. For more information, please visit www.leibniz-fli.de.

The mosaiques diagnostics & therapeutics AG was founded in 2002 in Hannover, Germany. The company’s core
competence is the early and reliable detection of diseases, utilizing diagnostic polypeptide patterns (DiaPat) derived
from the fast and accurate analysis of proteins and polypeptides in body fluids (e.g. urine and cerebrospinal fluid). The
technology, as well as the clinical application, has been proven in multiple blinded clinical studies on over 36.000
qualified patient samples from different pathological alterations and was published in over 200 high ranking journals.
These high ranking scientific publications have established mosaiques as the leading player in the field of clinical
proteome analysis, and have also resulted in the definition of standard practices within the clinical proteomics field and
the construction of an unique academic framework of worldwide collaborations with over 65 Universities. Mosaiques
also performs clinical trials in cooperation with the pharmaceutical industry, enabling improvement of therapy and
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therapeutics, based on an individual’s molecular polypeptide signature. Diagnosis of bladder and prostate cancer,
chronic renal diseases, diabetic nephropathy, Graft-versus-Host Disease, and infarct risk is already marketed in Europe
through the subsidiary DiaPat GmbH.
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