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ABSTRACTS 
These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the application. Project 
objective and, technical abstract will be posted on the CSUPERB website only if project is funded. Non-technical abstract will be used for 
public information or program promotion, only if funded. Use only single-spaced text; and all abstracts are limited to one page total. See 
instructions for more information.  

PROJECT OBJECTIVE: The objective is to test if a proposed simpler and more cost-effective alternative 
genome sequencing technology, based on transverse electronic transport through bases of DNA 
molecules, can be implemented with graphene nanogaps. The PI and a student will make graphene 
nanogaps and measure the transverse conductance of trapped molecules in them. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
 
It was recently predicted that the transverse conductance of DNA molecules depends on the base pairs in 
the molecule. Experiments are envisioned that study this transverse conductance while a DNA molecule 
translocates through a nanopore. Small nanometer-size pores are created in a thin membrane, and 
nanoelectrodes with a gap are fabricated on top of it. The membrane is immersed in an ionic solvent 
, and DNA is introduced on one side of the membrane. While the DNA translocates through the 
nanopore, its transverse conductance can be measured. The conductance fingerprint that is obtained while 
the molecule moves through the pore is expected to translate back to the base-pair sequence of the 
molecule.  
I propose the use of graphene nanogaps for sequencing. The intrinsic nanoscale size of graphene 
combined with its excellent conducting properties present crucial advantages over much larger silicon 
based membranes. To test this new method for sequencing, we will make graphene nanogaps by 
electromigration of a graphene membrane, immerse them in solution and electrostatically trap single-
stranded DNA molecules in them. We will then test if the transverse conductance of the molecule indeed 
depends on the base type. 
 
EXECUTIVE SUMMARY: (State in layman's terms the application’s broad, long-term objectives and specific aims, making reference to the 
potential public benefits of the project for California.)         
One of the greatest challenges of biotechnology is establishing the base sequence of individual molecules 
of DNA without the need for PCR amplification or other modification of the molecule. The Sanger 
method has proven extremely powerful and has resulted in the recent sequencing of the human genome in 
2001. This monumental effort  was the result of a large group of scientists working on resolving the same 
sequence. Here, we propose a technique for reading the base sequence of a single DNA molecule without 
the need for PCR amplification or other modifications of the molecule. This promises to be an enabling 
technology for fast and cost-effective sequencing and resulting genetic screening.  
 
Results of the proposed research are expected to advance the state of the art of DNA sequencing, possibly 
improving medical services that can be provided to the general population such as rapid and cost-
effective genetic screening. Making genetic screening as a diagnostic technique more cost effective will 
make it more accessible to the general population. Increased use of this diagnostic technique in 
preventive healthcare will lead to an increase in early detection of genetic diseases such as certain forms 
of cancer and therefore reduce the cost of treatment.  
 
 

 


