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Proteomic Patterns 

Editorial 

A groundbreaking study unveiled how diseases leave 

distinct molecular fingerprints in human blood proteins 

paving the way for highly accurate blood tests that can 

distinguish serious illnesses from routine health variations. 

The Human Disease Blood Atlas, a comprehensive map 

detailing how thousands of proteins in the bloodstream 

change in response to aging, cancer, cardiovascular 

disease, autoimmune disorders, and other health 

conditions. This work is part of the wider Human Protein 

Atlas project and represents a major advance in the field 

of precision diagnostics. With contributions from over 

100 scientists worldwide, the study highlights that every 

individual’s blood has a unique molecular profile. This 

profile evolves during childhood, stabilizes in adulthood, 

and serves as a personal baseline making it possible 

to detect early signs of disease with greater accuracy. 

By comparing these diseases side by side, we can 

separate universal false alarm bells of inflammation from 

truly disease specific signals. Mapping the molecular 

fingerprints of disease is a crucial step in developing blood 

tests that are clinically reliable. One of the key challenges 

in diagnostics has been distinguishing between general 

inflammatory responses and specific disease-related 

changes. For instance, many proteins elevated in cancer 

or autoimmune diseases also rise during infections [1]. 

By comparing multiple diseases simultaneously, the Atlas 

identifies both shared inflammatory markers and organ- 

specific protein signatures the latter being more useful for 

pinpointing exact disease origins, such as in liver-related 

conditions. Historically, researchers have compared 

potential biomarkers only to healthy controls a method 

that often results in inconsistent findings and contributes 

to the broader reproducibility crisis in biomedical science. 

The new approach in this study identifies biomarkers that 

are consistently altered across several conditions, making 

them strong candidates for diagnostic, prognostic, or even 

therapeutic use. This method helps avoid misleading 

results that cannot be reproduced, which is a major 

problem in today’s science. One of the most promising 

findings was the detection of specific protein patterns that 

begin to shift well before a cancer diagnosis, indicating the 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
potential for proteomics in early cancer detection. These 

changes could lead to more effective screening tools and 

earlier interventions. In a groundbreaking leap for modern 

medicine, scientists have unveiled the Human Disease 

Blood Atlas a comprehensive map of how diseases 

leave distinct molecular fingerprints in human blood. This 

landmark study offers new insights into how proteins in 

the bloodstream change in response to different diseases, 

laying the foundation for next generation blood tests 

capable of detecting illness earlier and more accurately 

than ever before. 

A Personalized Molecular Map 

The Human Disease Blood Atlas charts how thousands 

of proteins in the human bloodstream vary with age, sex, 

and disease state, covering a wide range of conditions 

including cancer, cardiovascular disease, autoimmune 

disorders, metabolic syndromes, and infectious diseases. 

The study shows that each individual’s blood carries a 

unique molecular signature one that evolves throughout 

childhood, stabilizes in adulthood, and responds 

dynamically to disease processes. Every person has a 

distinct proteomic profile. Understanding these profiles 

is key to developing precision diagnostics. By comparing 

the protein changes across multiple diseases, we can now 

distinguish between general signs of inflammation and 

disease specific changes that offer real clinical value. 
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Beyond Traditional Diagnostics 

Traditionally, the search for biomarkers proteins that signal 

the presence of disease has been limited by comparisons 

to healthy individuals. While useful, this approach has often 

yielded inconsistent and non-reproducible results. The 

new study moves beyond this method by analyzing protein 

profiles across a spectrum of diseases and physiological 

states, identifying patterns that are shared and those that 

are disease-specific. This comprehensive side-by-side 

analysis revealed that many proteins elevated in cancer 

or autoimmune diseases are also triggered by infections, 

as part of a shared inflammatory response. However, it 

also uncovered organ-specific protein signatures such 

as those originating from the liver or heart which could 

be used to develop targeted diagnostic tests with higher 

accuracy. The Human Disease Blood Atlas addresses 

a long-standing challenge in clinical proteomics: how to 

identify biomarkers that are not only statistically significant 

but also clinically useful and reproducible. 

Early Detection of Disease 

One of the most compelling findings is the early alteration 

of protein levels prior to the clinical diagnosis of cancer, 

highlighting the potential of blood proteomics in early 

disease detection. Certain proteins began to rise months or 

even years before a formal cancer diagnosis, suggesting 

that future blood tests could detect disease at a stage 

when treatment is most effective. This could revolutionize 

screening practices for cancer and other chronic illnesses, 

shifting medicine toward a preventive and predictive 

model. 

A Global Scientific Collaboration 

The project was led by combining expertise in clinical 

medicine, bioinformatics, molecular biology, and 

proteomics. The result is one of the most detailed and 

large-scale mappings of the human blood proteome ever 

produced. The data is now publicly available, creating a 

valuable resource for researchers, clinicians, and biotech 

companies developing new diagnostic tools. 

Why the Blood Atlas Matters 

Precision Medicine: Enables individualized health 

monitoring by establishing personal protein baselines. 

Improved Diagnostics: Helps distinguish real disease 

signals from common inflammatory markers. Reproducible 

Research: Addresses the reproducibility crisis by validating 

biomarkers across disease types. Early Detection: Offers 

a window into the body’s molecular changes before clinical 

symptoms appear. Therapeutic Targeting: Reveals shared 

protein alterations that may serve as drug targets across 

multiple conditions. 

Looking Ahead 

The Human Disease Blood Atlas marks a turning point 

in our understanding of how diseases manifest at the 

molecular level. As proteomics technology continues to 

evolve, blood-based diagnostics could become faster, 

more accurate, and more accessible ushering in a new 

era of predictive, personalized healthcare. 

Summary 

The study highlights that each person’s blood has a 

unique and stable protein profile, which can serve as a 

personalized baseline for detecting early signs of disease. 

Unlike traditional diagnostics that compare patients only 

to healthy controls, this new approach analyzes protein 

patterns across multiple diseases helping distinguish 

between general inflammation and truly disease-specific 

signals. 

Key findings include 

Early protein changes before cancer diagnosis, showing 

potential for early detection. Shared and disease-specific 

biomarkers, improving diagnostic accuracy. Organ- 

specific protein patterns, useful for targeted testing. 

Reproducible results, addressing long-standing issues 

in biomarker research. The Human Disease Blood Atlas 

represents a significant step toward precision medicine, 

offering the potential for more accurate, predictive, and 

personalized blood-based diagnostics in clinical settings. 

A landmark study published in science has introduced 

the Human Disease Blood Atlas, a comprehensive map 

showing how thousands of blood proteins change in 

response to aging and various diseases, including cancer, 

autoimmune disorders, and cardiovascular conditions. 

Developed by researchers at SciLifeLab in Stockholm with 

global collaboration, the atlas is part of the Human Protein 

Atlas project. The study found that each person’s blood 

has a unique, evolving proteomic profile that can serve 

as a baseline for detecting early disease. By analyzing 

multiple diseases side by side, the atlas distinguishes 

general inflammatory responses from disease-specific 

protein signatures, helping improve diagnostic accuracy. 

Importantly, the study highlights how protein changes 

can precede clinical diagnoses, particularly in cancer— 

underscoring the potential of proteomics for early detection 
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and preventive healthcare. It also tackles the issue of 

biomarker reproducibility by moving beyond comparisons 

with only healthy controls, identifying consistent protein 

markers across diseases. The data is now publicly 

available and could pave the way for next-generation 

personalized diagnostics, therapeutic targeting, and more 

predictive healthcare models. 

 

 

References 

1.  Sun, Lei, Björn Hallström, Oskar Karlsson, et al. 2025. 

“A Human Pan Disease Blood Atlas of the Circulating 

Proteome.” Science. DOI:10.1126/science.xxx (also see 

dataset DOI:10.17044/SCILIFELAB.28577390). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


