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Abstract 
“Immunome profiling: a powerfool tool for diagnostics and therapeutics” 
 

The immune system is a key mechanism to fight diseases. Profiling of the activity of the 
antibodies  (binding to antigens) enables researchers and clinicians to understand and predict 
impact of the immune system on human health and develop novel diagnostic tools for variety of 
diseases and conditions. A technology has been developed to identify and monitor the global 
activity of immunoglobulins and thereof significantly improve methods of diagnostics and therapy 
of diseases. Currently, analysis of a small number of autoantibodies is used in diagnostics of 
autoimmune and other diseases. The desired medical application of immunome profiling, 
however, would be to rapidly assess the spectrum of different health conditions that have a 
reflection in the antibody profiles and have highly predictive value of health risks of the person. 
Important examples here include cardiovascular diseases, allergies, and cancer.  

Exposure to infections accounts for 17% of human cancers, with human papillomavirus 
(HPV) being one of the most prevalent infections related to oncogenesis. HPV infection causes 
almost all cervical cancers as well as a significant proportion of cancers of the vulva, vagina, 
penis, anus, and oropharynx; together these HPV-related cancers account for >5% of all human 
cancers.  

The antibody response to HPV is, in general, virus subtype-specific, and profiling of the 
global antibody activity would contribute to determining of the spread of type-specific HPV 
infections in populations, monitoring of the effect of HPV vaccines in inducing protective 

antibodies, but most of all to evaluation of oncogenic threat of the infection. The antibody 
response to HPV is complex since infection and disease lead to distinct virus subtype-specific 
antibody responses. At present there is no clinically useful serological assay of HPV exposure or 
susceptibility. 
  A clinical study was performed to identify and validate peptide mimotopes for HPV-
associated cervical cancer diagnostics. Sera from women with HPV infection and women with 
HPV infection and diagnosed CIN2/3 cervical cancer lesions were analyzed to identify antibody 
activity profiles using immunome profiling method. The immunome profiling method presented 
here combines phage display with high throughput DNA sequencing of selected phages. This 
approach allows large and complex sero-epidemiologic studies with profiles compiled of several 
thousands of peptide mimotope groups to discriminate between individuals, health and disease or 
personal disease states. Results of immunome profiling showed a strong association of cervical 
cancer with antibody profiles to a 339 mimotope set (P< 0.001) enabling to identify immunome 
signature that differentiates between benign infection and precancerous state.   
 
 Validation of the set of 96 peptide mimotopes using sera from 50 women with HPV 
infection and from 50 women with HPV infection and diagnosed CIN2/3 cervical cancer lesions 
using Luminex xMAP platform enabled us to identify a group of peptide biomarkers that would be 
highly suitable as diagnostic biomakers for cervical intraepithelial neoplasia (CIN 2/3) lesions.  
 
 These results demonstrate the power of the developed technology and the strategy 
adopted.  
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