
	
  
	
  
	
  
	
  
	
  
	
  

	
  
	
  
Figure S1: (a) Schematic draft of the RNA structure and Raman vibrational 
fingerprints of RNA purine and pyrimidines (arrows indicate vibrational 
modes for each nitrogenous base); and, (b)~(e) Raman peak components of 
the four nitrogenous bases (cf. labels in inset) as deconvoluted from spectra 
published in: F. Madzharova, Z. Heiner, M. Guehlke, and J. Kneipp, 
Surface enhanced hyper-Raman spectra of adenine, guanine, thymine, and 
uracil, J. Phys. Chem. C, 2016, 120, 15415–15423. The labels in inset to 
(b)~(e) are in units of cm-1. 
 
 
 
 
 
 
 
 
 
 
 
 

* 

1.0 
 0.8  
0.6  
0.4 
 0.2  
0.0 

660 
725 

863 965 
1022 

1193 

(d) Guanine 

* 1196 

1038 

952 

798 
704 600 832 1010 

760 1.0 
 0.8  
0.6 
 0.4  0.2 
 0.0 

632 

(c) Cytosine 

Uracil 

(a) 

OH O 

O O− 

O OCH2 P 

OH O 

1’ 
2’ 

4’ 
3’ 

5’ 

5-ring & 6-ring 
deformation 

863 & 965 cm-1 

Ring breathing 
734 cm-1 

Ring breathing 
802 cm-1 

Ring breathing 
760 cm-1 

6 

Adenine 

O 

O 

O− 

O OCH2 P N N 

N N 

NH2 

1’ 
2’ 

4’ 
3’ 

5’ 

1 

4 

8 
5 

9 
2 

7 

3 

10 

Guanine 

O 

O 

O− 

O OCH2 P N N 

N N 

O 

NH2 

1’ 
2’ 

4’ 
3’ 

5’ 

H 1 6 

4 
8 

5 

9 

2 

7 

3 10 

8 

N 

N 

O 

O 
1 6 

4 5 

2 

7 

3 H 

Wavenumber/cm-1 

N
or

m
al

iz
ed

 R
am

an
 In

te
ns

ity
 

 600              700                   800   900             1000                1100            1200  

734 1149 

1026 
920 

691 
660 790 

1.0 
 0.8  
0.6  
0.4 
 0.2  
0.0 

1050 

1104 952 

1010 

802 

830 600 
770 

1.0 
 
0.8  
0.6  
0.4 
 0.2  
0.0 

* 

* 

(b) 

(e) 

Adenine 

Uracil 

Raman fingerprints 
of RNA purines and pyrimidines 

N 

N 

NH2 

O 

8 
4 

Cytosine 

OH 

O 

O 

O− 

O OCH2 P 

OH 

1’ 
2’ 

4’ 
3’ 

5’ 1 6 

5 

2 

7 

3 

H 

H 

Supplementary Information (SI) for RSC Chemical Biology.
This journal is © The Royal Society of Chemistry 2025


