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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 xXMAP 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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Short description of professional achievements

Department of Virology, University of Helsinki, Helsinki, Finland. 1987-1988

During my stay at the Department of Virology we were focusing on extracellular proteolysis in
neuronal cells and tumors. Prof. Antti Vaheri's lab was one of the first who have demonstrated
that u-PA and t-PA (plasminogen activators) have high expression in neuronal tumors.

Department of Molecular Cell Biology, Max Planck Institute of Biophysical Chemistry, Goettingen,
Germany 1988-1990., Research fellow

My research in Goettingen was focused on transcriptional control of mammalian development. |
participated in the work that resulted in discovering several novel transcription factors that control
early stages of nervous system development and stem cell functions.

Department of Anatomy and Neurobiology, Colorado State University, Fort Collins, CO. 1990-
1996. Assistant Professor

My research at Colorado State University was focused on transcriptional mechanisms of neuronal
regeneration. We have isolated and characterized several novel transcription factors that play
critical role in neuronal regeneration. This work resulted in 24 scientific publications and several
patent applications. In addition to the analysis of transcriptional control my research was focusing
on developing new techniques for genetic engineering of nervous system to stimulate
regenerative “power” of adult neurons. We developed a technique to stimulate DNA synthesis in
adult neurons that can be used to integrate genetic material into nonproliferating cells.

Department of Surgery, Cedars-Sinai Medical Center, Los Angeles, CA, 1996-2001, Director of
Neurobiology Research

At Cedars | was leading a team of researchers who were focusing on developing techniques to
obtain nervous system stem cells from the adult human brain. We have succeeded on developing
several techniques that enabled us to isolate and propagate stem cells from the hippocampus
and ventricular zone of adult human brain. In collaboration with Dr. Levesque we conducted first
autologous transplantation of differentiated stem cells into Parkinson’s disease patient brain and
initiated a clinical study to treat Parkinson’s disease using cell therapy.

Celmed BioSciences, Inc., Los Angeles, CA. 2001-2002. Director of research
Based on Dr. Levesque’s and my work at Cedars Sinai Medical Center a biotech company
Celmed Biosciences was founded.




CeMines, Inc . La Jolla, CA 2003 — present, Chief Scientific Officer, Consultant

CeMines was founded on April 2000 by Dr. Kaia Palm, Mr. Richard Cavalli and myself. Initial goal
of the company was to market research products such as antibodies, RNA and DNA. Soon the
company changed its focus and started to develop molecular diagnostic techniques for early
detection and monitoring of cancer using CeMines Molecular Fingerprinting platform technology.
CeMines Biosystems division was developing tools for the analysis of genome wide
transcriptional mechanisms and CeMines Diagnostics and Therapeutics division had several
research projects focusing on drug discovery using transcription factors as drug targets. On 2005
we filed a 510K and CE Mark applications for diagnosis of lung cancer based on detection of
auto-antibody patterns using peptide (epitope) arrays. In November 2008 CeMines licenced its
lung cancer biomarker system to Johnson&Johnson company Ortho Cliical Diagnostics for
codevelopment and worldwide marketing.

OU FibroTx 2006- present.

FibroTx was founded to commercialize our research results at Tallinn Technical University. Main
focus of the company is on the biology of stromal cells and more specifically on regulation of
ECM homeostasis in variety of conditions including fibrosis, cirrhosis, aging (skin wrinkles).
Company has developed a set of genomic and proteomic tests to monitor synthesis and
degradation of components of ECM. Company has several R&D projects in the area of drug
discovery that are focusing on signal transduction and transcriptional mechanisms of ECM
regulation.
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