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Name of organisation
NANObiz Nano-Biyo Teknolojik Sistemler Eğitim Bilişim Danişmanlik Ar-Ge Sanayi Tic. Ltd. Şti.
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Proposal Information
Full title
Label-Free Diagnosis of Cancer Cells Based on Telomerase Activity Using Guanine Electrochemical Oxidation Signal
Keywords
Label Free Diagnosis, Telemorase, Cancer, Guanine Based oxidation signal
What is the main issue of the proposal
Development and commercialization of a label free, rapid, user-friendly and inexpensive cancer detection system has been aimed. Final product will be designed to be used as a bed-site diagnostic agent.  
Kind of support requested or looked for within the VALOR consortium
1. Technology transfer

2. Networking

3. Financial engineering linked to RDI activities
Executive summary of the proposal
The detection system uses the fact that telomerase activation occurs in %85 of all cancer types.
Telomeres are tandem repeats of DNA located at the termini of chromosomes. In normal cells these telomeric ends are lost progressively as cell division occurs. Telomerase is a ribonucleoprotein complex that adds hexameric – (TTAGGG)n repeats to the ends of the DNA strands and so keep telomeric sites. By having the increased telemorase activity, cancer cells keep their telomeric ends. In this way they protect themselves from degradations and fusion and so keep their existence. This is the main mechanism of cancer cell’s immortality.

Thus, detection of increased telemorase activity in a given human tissue sample is an indication of presence of cancer cells. A variety of techniques have been developed to analyze telemorase activity. All of these techniques, however have disadvantages of using harmful radioactive, or expensive fluorescent labels or tedious, error prone PCR amplification protocols and laborious, time consuming procedures, etc.

In this project, we focus on the guanine rich nature of hexameric repeats that enzyme telomerase adds. This hexamer -TTAGGG- is composing of %50 guanine and guanine is the easiest oxidized base in DNA. Due to these specifications guanine oxidation signal was chosen as a measure of telemorase activity. 

We have developed a fast and direct, label-free assay based on guanine oxidation on a carbon-based solid electrodes. Nucleic acids complementary to telomeric repeats (ie.telemorase substrate) are wet-immobilized on carbon graphite electrode. In this assay, guanine oxidation is electrochemically detected by using Differential Pulse Voltammetry (DPV) and a disposable carbon graphite electrode (CGE :) as an electrochemical transducer. The processing and measuring of the oxidation signal have been planned to be done by a portable reading unit.
Commercial value / potential
The assay developed in the concept of this project is the first label-free telomerase activity detection system. Since it is label free, it is cheap, easy to use and have a potential to be designed and developed as a disposable test system. We also plan to develop a portable reading unit. With this design as a whole, system can be used at the bed site, in inspection rooms, or rural areas etc. that have limited hospital and Laboratory facilities and limited health personnel. This is also an important improvement for the patient with limited mobility. Cancer detecting tests worldwide are diverse and based on different methodologies. Most of them have sophisticated procedure, needs instrumentation and labor cost and so such tests can be done in hospitals or in dedicated laboratories. All of these listed items make them expensive and time consuming. With the disposable cancer detecting test we want to develop, diagnosis of cancer cells can widely be performed due to low cost and ease of use. As considering the increasing number of cancer patients all around the world, such portable cancer screening system will be considered as a revolution for early-stage detection of cancer cells. In the later phase of marketing and sales activities of our system we think that the system will be used as a household patient device as in present day portable, household glucose testing systems.
Technological value
The system developed with this project is the combination of formerly well known technologies: the monitoring of telomerase activity as an indication of cancer cells, detecting oxidation signal by Differential Pulse Voltammetry (DPV) and use of carbon graphite electrode (CGE:) as an electrochemical transducer. All of these concepts were designed and put together to implement diagnosis of cancer cells. Therefore technologies of the developed cancer detecting system on behind are well known actually, but combination and implementation of these techniques for this specific goal is new.
Basic research of this project have almost been completed and performed by partners at Middle East Technical University, Department of Molecular Biology and Genetics and Ege University, Department of Analytical Chemistry. Research on the design of disposable kit having electrode with immobilized telomeric substrate have still been going on. Reader module will also be designed, developed and prototype will be manufactured by another technological SME. We need an overall budget of approximately 100.000 USD to commercialize the products in the scope of this project. 
Project team
Our Company has 12 employees from different disciplines. The project Coordinator Prof.Dr.Hüseyin Avni Öktem is also in charge in Middle East Technical University (METU), Department of Molecular Biology and Genetics. As a founder and R&D Coordinator of the Company, he put in use his academic and scientific experience and background to this project. General Manager of the Company Mrs Zeynep Oktem, a graduate of Department of Management METU, is on duty for 15 years in top administrative & financial positions in defence sector and will be responsible for the financing and management of the project. Ms Ozge Senyurt and Mrs Fatma Dogu are MSc graduates of Department of Molecular Biology and Genetics, METU. Ms Senyurt will coordinate the last phases of Lab research activities while Mrs Dogu, having sales and marketing work experience will be responsible for market research and customer relations. Eren Cansunar, a Computer Engineer will be responsible for software of the portable reading unit. The prototype of portable reader module of the system will be designed and manufactured by a SME in the field of  electronics and ICT.

Our Research Partners: 1-Middle East Technical University, Department of Molecular Biology and Genetics, Nanobiotechnology R&D Laboratory, 2-Ege University, Faculty of Pharmacy Department of Analytical Chemistry, 3-Design, development, manufacturing of prototype by Letra Ltd., a SME in METU Technopolis.
Network requirements 

1. Potential investors or business angels who want to invest.
2. Suppliers who will make marketing of our product
Duration of the proposed action

12 months
Project budget (financial needs identified), if any

70.000 Euro



