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Profile summary Prof Dr. Mehmet Özsöz received the BS degree from the Department of 

Chemical Engineering, Middle East Technical University,Ankara, Turkey, PhD in 

Analytical Chemistry from Faculty of Pharmacy, Ege University. He has been as 

a post doc for two years in the area of Electrochemical Biosensor in USA. He has 

been as visiting scientist in Lancaster University of Chemistry Department. He 

has authored or co-authored over 150 scientific publications with h factor of 54 

and he has given over 50 invited lectures and conference contributions world-

wide. Some of his publications have appeared in very reputable scientific journals 

such as ACS Langmiur, ACS Analytical Chemistry, ACS Synthetic Biology, RSC 

Analyst, and Biosensors & Bioelectronics. Recipient of “Science Award” 

(Chemistry) of the Scientific and Technological Research Council of Turkey 

(TUBITAK) on the area of Electrochemical Biosensors. His name appeared in the 

45th rank among the “100 Turks Guiding Science” book published by Sanko 

Holding in May 2017. He is selected in Stanford University List of Top 2% 

Scientists Worldwide 2021. His research interest is Electrochemical Biosensors, 

Crispr Cas systems, Artificial Intelligence 

 

Conference talk title CRISPR powered electrochemical biosensors 

  

Abstract  There has been increasing interest in electrochemical biosensors over the past 

decade (1). The discovery of CRISPR-Cas (clustered regularly interspaced short 

palindromic repeats and CRISPR-associated proteins) systems revolutionized 

genome engineering (2). In addition, it opened up new possibilities in 

electrochemical biosensing technologies (3, 4). CRISPR-associated (Cas) 

endonucleases enable the targeting of specific nucleic acid sequences based on 

Watson-Crick base pairing between the CRISPR-RNA (crRNA) and the target 

nucleic acid. Cas9, Cas12, and Cas13 are endonucleases of Class 2 CRISPR-

Cas systems and they are the most frequently used Cas enzymes in biosensing 

studies (5). While Cas9 binds and cuts the target dsDNA, the nuclease-deficient 

version of it, namely dead Cas9, only binds to the target DNA. Cas12 and Cas13 

bind DNA and RNA, and they perform the indiscriminate cleavage of ssDNAs 

and ssRNAs in solution, respectively (5). This type of nuclease activity is called 

collateral (trans) cleavage and has been harnessed to cleave electrochemical 

reporter nucleic acids consist of ssDNA or ssRNA (6, 7). In this way, a Cas 

endonuclease sense the presence of a target nucleic acid in a solution and its 
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activation results in the cleavage of electrochemical reporter ssDNA or ssRNA 

which eventually generate a detectable signal. Beyond CRISPR-based 

biosensors, CRISPR-Cas-mediated genomic mutations can be detected using 

electrochemical biosensors. Detection of CRISPR-Cas9-mediated mutations has 

been performed using a carbon nanotube-modified pencil graphite electrode (8). 

After creating a double-strand break with Cas9 in murine cells, 98 nt single-

stranded oligodeoxynucleotide (ssODN) was introduced for Homology Directed 

Repair (HDR)-based gene editing. An ssDNA probe was designed to verify the 

mutated sequence electrochemically. After performing PCR for the target 

sequence, PCR products were hybridized with the probe. The difference 

between the electrochemical oxidation signal of the ssDNA probe and dsDNA 

formed by the hybridization of the target sequence with the probe informed us 

about the presence of mutant DNA and the success of genome editing. 

 


