&
& )

V Immunome Research

ISSN: 1745-7580

OPEN @ ACCESS Freely available online

Perspective

Immunome Profiling for Monitoring Vaccine Efficacy in Infectious Diseases
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ABOUT THE STUDY

Vaccines have been one of the most significant achievements in
public health, effectively preventing and controlling numerous
infectious diseases. However, the development of vaccines and
the assessment of their efficacy are ongoing challenges, especially
in the face of emerging infections and evolving pathogens.
Immunome profiling, which involves the comprehensive analysis
of an individual's immune system, has emerged as a powerful
tool for monitoring vaccine efficacy.

Significance of vaccines

Smallpox eradication: The smallpox vaccine led to the complete
eradication of the disease, showcasing the power of vaccines in
disease control.

Polio elimination efforts: Vaccination campaigns have reduced
polio to just a few endemic countries, with the goal of global
eradication.

Herd immunity: High vaccine coverage can establish herd immunity,
protecting vulnerable populations and preventing outbreaks.

Emerging infectious diseases: Vaccines play a crucial role in
preventing and controlling outbreaks of emerging infections,

such as Ebola or COVID-19.
Need for robust vaccine monitoring

Variable responses: Vaccine efficacy can vary among individuals,
influenced by genetics, age, health status, and other factors.

Immunological memory: Understanding the development and

persistence of vaccine-induced immunological memory is

essential.

Rapid evolution: Emerging pathogens and variants

challenge existing vaccines, requiring continuous monitoring and

may

adaptation.

Surveillance and response: Immunome profiling can provide
critical data for surveillance and response strategies.

Immunome profiling

Comprehensive analysis: Immunome profiling involves the
systematic analysis of immune system components, including
immune cells, antibodies, cytokines, and other molecules.

Pre-vaccination and post-vaccination assessment: It allows for
the evaluation of an individual's immune status before and after
vaccination.

Flow cytometry: It enables the identification and quantification
of immune cell populations, their activation status, and surface
marker expression.

Multiplex immunoassays: Simultaneously measure multiple
cytokines, chemokines, or antibodies in a single sample.

RNA sequencing: Transcriptomics provides insights into gene
expression patterns associated with vaccine responses.

High-dimensional data analysis: Advanced bioinformatics tools
help interpret complex immunome data.

Vaccine development

Antigen selection: Immunome profiling can guide the selection
of vaccine antigens by identifying immune responses to potential
targets.

Adjuvant optimization: Profiling can inform adjuvant selection
and formulations to enhance vaccine efficacy.

Immune biomarkers: Immunome profiling can identify immune
biomarkers predictive of vaccine efficacy or adverse events.

Immunogenicity assessment: It aids in assessing the strength
and durability of vaccine-induced immune responses.

Monitoring vaccine efficacy with immunome profiling

Individual variability: Understanding baseline immunome

profiles helps account for individual variability.

Risk assessment: Identifying individuals at higher risk of vaccine
failure or adverse events.
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Immune response dynamics: Monitoring the kinetics of
immune responses after vaccination provides valuable insights.

Memory and longevity: Assessing the persistence of vaccine-
induced immunity and memory responses.

Vaccine safety: Immunome profiling can help identify potential
immune-mediated adverse events.

Rapid response: Early detection of adverse events enables timely
interventions and vaccine adjustments.

Future directions and challenges

Multi-omics approaches: Integrating genomics, transcriptomics,
proteomics, and metabolomics for a comprehensive view of the
immunome.

Systems biology: Advancements in systems biology enable a
holistic understanding of vaccine responses.

Immunome Res, Vol.19 Iss.4 No:1000250

OPEN 8 ACCESS Freely available online

Precision vaccinology: Tailoring vaccines based on an

individual's immunome profile for improved efficacy.

Challenges: Implementing personalized vaccines at a population
scale faces logistical and ethical challenges.

Collaborative efforts: Establishing global immunome databases
for diverse populations can facilitate vaccine development and
monitoring.

Data privacy and security: Safeguarding sensitive immunome
data is essential.

Immunome profiling has emerged as a valuable tool for
monitoring vaccine efficacy in diseases. By
systematically assessing the immune responses of individuals

infectious

before and after vaccination, researchers and healthcare
professionals can gain critical insights into vaccine effectiveness,
durability, and safety. This approach is particularly relevant in
the context of emerging pathogens and evolving variants.
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