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Recent developments in sequencing methods aim towards single-molecule sequencing 
techniques, but most of those methods require some kind of labeling which might influence 
the biochemical behavior of the sample. Our approach applies tip-enhanced Raman 
spectroscopy (TERS), a method that combines a conventional Raman setup with an atomic 
force microscope (AFM), so that vibrational spectroscopic measurements with a high lateral 
resolution can be conducted. 
 
For TERS experiments the AFM tip is coated with silver to enhance the intrinsically weak 
Raman signal. This tip is then positioned in the focus of the laser and only the sample moved 
underneath. TERS spectra were collected on several points on single strands of calf thymus 
DNA. Figure 1 shows a typical example for a TERS spectrum of DNA and a reference 
spectrum on a sample free spot, which has been recorded to prove that the probe itself is not 
contaminated. 
 
Due to the size of the interaction area of the TERS tip and the DNA strand, the respective 
TERS spectra contain spectral contributions of approximately 30-60 bases. Our results show 
that although the Raman scattering cross section of the four nucleobases differs remarkably, 
specific bands of all bases can be determined in the spectra. 
 
This is a further step towards a direct and label-free Raman sequencing method. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

  Fig. 1: TERS spectrum of a single strand of calf thymus DNA (black) and reference spectrum (red). 
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