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DESCRIPTION
Circulating biomolecules are biological substances found within
body fluids such as blood, plasma, serum and other liquid
environments. These molecules carry important information
about physiological processes, cellular communication and
changes associated with health conditions. They include
proteins, nucleic acids, lipids, metabolites, extracellular vesicles
and other molecular components released by cells. The analysis
of these molecules has become an important area in medical
science because they provide valuable indicators of biological
activity and disease-related changes. The human body
continuously produces and releases biomolecules as part of
normal cellular functions. Cells communicate with one another
by sending molecular signals through body fluids. These signals
help regulate processes such as immune activity, metabolism,
tissue repair and organ function. When cells experience changes
caused by disease, injury, or other conditions, the composition
and concentration of circulating biomolecules may also change.

Blood is one of the most commonly examined sources of
circulating biomolecules because it travels throughout the body
and contains information from multiple organs and tissues. A
small blood sample can contain thousands of molecular
components that reflect different biological activities. Analysis of
these components can provide information about health status
and support the development of diagnostic approaches. Proteins
represent one of the major groups of circulating biomolecules.
Many proteins perform essential functions, including
transporting substances, regulating immune responses and
controlling cellular activities. Changes in protein levels or
structures may indicate alterations within the body. Protein-
based indicators are used in various medical areas, including
cancer management, cardiovascular medicine and inflammatory
conditions.

Circulating nucleic acids, including Deoxyribonucleic Acid
(DNA) and Ribonucleic Acid (RNA) fragments, are another
important group of biomolecules. These molecules can be

released from cells during normal processes or cellular damage.
Their presence in body fluids provides information about
genetic and molecular changes occurring within tissues.
Circulating DNA and RNA analysis has gained attention in
areas such as tumor detection, genetic disorders and monitoring
of biological changes. Extracellular vesicles are small structures
released by cells that contain proteins, lipids and genetic
material. These vesicles act as communication carriers between
cells by transferring molecular information. Their contents can
reflect the condition of the cells from which they originate.
Because of their biological importance, extracellular vesicles are
being examined for possible applications in medical diagnostics
and disease monitoring.

Lipids are also important circulating biomolecules involved in
energy storage, cell structure and signaling processes. Different
lipid patterns in blood may be associated with metabolic
conditions, cardiovascular health and inflammatory responses.
Lipid analysis provides information about changes in
metabolism and may support improved understanding of various
health conditions. Metabolites are small molecules produced
during biochemical reactions within the body. They include
substances involved in energy production, nutrient processing
and cellular regulation. The concentration of specific
metabolites can change depending on biological conditions, diet
and lifestyle and disease status. Monitoring circulating
metabolites provides valuable information about metabolic
activities.

Technological improvements have increased the ability to detect
and analyze circulating biomolecules. Advanced analytical
instruments, molecular detection methods and computational
tools allow scientists and healthcare professionals to examine
complex biological samples. These technologies support the
identification of molecular patterns that may assist in diagnosis
and medical decision-making. Circulating biomolecules have
significant applications in early disease detection. Traditional
diagnostic methods may sometimes identify conditions after
noticeable symptoms appear. Molecular analysis of blood-based
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Although circulating biomolecule analysis offers many
advantages, several challenges remain. Biological samples
contain a wide variety of molecules with different
concentrations, making accurate measurement complex. Factors
such as sample collection methods, storage conditions and
individual biological differences can influence results. Standard
procedures and reliable analytical methods are necessary for
consistent clinical applications. The integration of circulating
biomolecule analysis with computational science has expanded
opportunities in medical fields. Large volumes of molecular
information require effective data management and
interpretation. Computational approaches help organize
biological data, identify patterns and connect molecular findings
with clinical observations.
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indicators may provide information about biological changes 
before major clinical signs develop. This approach can support 
earlier medical attention and improved disease management.

Cancer medicine is one area where circulating biomolecules 
have received considerable attention. Tumor cells may release 
specific molecular materials into the bloodstream. Detecting 
these molecules can provide information about tumor 
characteristics, disease progression and responses to treatment. 
Blood-based molecular analysis offers a less invasive option 
compared with procedures requiring tissue collection. 
Circulating biomolecules also contribute to understanding 
immune system activity. During infections, inflammatory 
conditions, or immune-related disorders, molecular patterns 
within body fluids may change. Examining these changes can 
help healthcare professionals evaluate immune responses and 
understand biological processes involved in different conditions.
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