
Transcriptomic/Proteomic 
Biomarkers



MicroRNAs (miRNAs), single-stranded and non-coding RNA 
molecules of 21–23 nucleotides that regulate a broad spectrum of 
biological activities, have been proposed as signatures of aging. 
These small RNA molecules were initially demonstrated to 
contribute to aging in the worm Caenorhabditis elegans and show 
differential expression levels in tissues of young and old animal 
models. Most interestingly miRNAs are stable molecules even in 
serum and/or plasma, hence are regarded as promising 
biomarkers in the clinical setting.

Studies also demonstrate a specificity of age-related health loss, 
with the ability to differentiate the onset of Alzheimer’s disease 
and/or mild cognitive impairment from cognitively normal 
age-matched controls with some degree of accuracy utilizing a 
miRNA signature analysis. Furthermore, miRNAs might also serve 
as circulating biomarkers for cardiovascular aging or 
aging-associated diseases, but further research needs to be 
conducted to evaluate their sensitivity, selectivity and potential as 
predictive biomarkers for discriminating successful from 
non-successful aging.

Transcriptomic/Proteomic Biomarkers: Overview

Aging Analytics Agency 88Source: Meyer and Schumacher. A transcriptome based aging clock. 2020



Aging Analytics Agency 89

Source: Galkin et al. Biohorology and biomarkers of aging. 2020, Sager et al. Transcriptomics in cancer diagnostics. 2015, Alex Zhavoronkov and Polina Mamoshina. 
Deep Aging Clocks. 2019, Thi Kim Duy Vo et al. Transcriptomic biomarkers of human ageing. 2010

Opportunities Threats

WeaknessesStrengths

● Transcriptomic data are one of the most abundant but variable types of data.
● It is difficult to link it casually to a specific age-associated physiological 

event.  Measurement of DHEAS in plasma samples, collected hourly across 
the day and  night, showed a clear-cut 24-hour rhythm concentration 
fluctuations only for men.

● First and easily detectable biomarkers of heart diseases, cancer.
● Whole transcriptomic data can be generated rapidly by microarray and RNA 

sequencing techniques, fueling the growth of RNA biomarkers
● RNA ISH allows direct visualization of RNA biomarkers in their native 

morphological context.

● Can be independent predictor of cardiovascular and all-cause mortality for 
patients in age older than 70 y.o.

● RNA in situ hybridization (RNA ISH) can complement protein visualization 
techniques and provide access to information on noncoding RNAs.

● Studies with larger numbers of patients and longer follow-up times are 
needed to further investigate the degree to which determining the NT-proBNP 
concentration may help in the clinical assessment of patients with chronic 
heart failure.

● The transcriptomic changes identified herein should not be regarded only as 
biomarkers since these alterations might also have physiological 
consequences.

● There are more factors that contribute to the problem of accurate telomere 
length analysis in blood. 

● Provides a static view of the genome.
● Does not reliably predict functional relevance.
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Transcriptomic/Proteomic Biomarkers: SWOT Analysis



Transcriptomic/Proteomic Biomarkers: TRL Analysis
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TRL average = 6.84



NOVOGENE (United States): Leading provider of genomic services and solutions with cutting 
edge NGS and bioinformatics expertise and the largest sequencing capacity in the world. 
Products/Services: NovaSeq platforms. Medical test. Biotechnology, Health Care.

HKG EPITHERAPEUTICS LTD  (Hong Kong): Creates accurate and cost effective early detection 
of cancers and healthy aging tests using the science of epigenetics. Products/Services: 
Targeted Seq for DNA methylation analysis. Informational Purpose Test. Healthcare-Ready. 
Biotechnology.

Olink Proteomics (Sweden, United States): Olink offers an unmatched high-multiplex technique 
to identify actionable biomarkers, with a strong focus on the human plasma proteome. 
Products/Services: Medical test. Biotechnology, Health Care.

TAmiRNA (Austria): TAmiRNA is a biotech company specialized in the discovery and validation 
of microRNA biomarkers. TAniRNA mission is to provide validating diagnostic solutions to 
patients with serious aging-related illnesses. Company aim to improve and prolong patient 
stability health and quality of life with increasing age. Products/Services: Medical test. 
Biotechnology, Health Care.

Transcriptomic/Proteomic Biomarkers: Commercial Examples
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Source: Ren and Kuan. A multi-tissue transcriptional age calculator. 2020, Mamoshina et al. Machine learning on human muscle 
transcriptomic data. 2018, Fleischer et al. Predicting age from the transcriptome of human dermal fibroblasts. 2018

https://en.novogene.com
https://epiage.kz/


Transcriptomic/Proteomic Biomarkers: Publications Overview

Publication Index (Ratio between Aging/Longevity Biomarkers and Total Publications)
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