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FT-IR spectroscopy 

Table S1. Assignment and comparison of FTIR spectra (400–4000cm
-1

) of calf thymus DNA, and calf 

thymus DNA following association of with Fe
2+

 cations in aqueous solution. 

Wavenumber (cm
-1

) 

Assignment
a
 

CT-DNA CT-DNA / Fe
2+

 

961 973   C-C deoxyribose stretch 

1021
b
 -   C-O  deoxyribose stretch 

1071 1066   P-O/C-O deoxyribose  stretch 

1097 1103   PO2¯ symmetric stretch 

1244 1205   PO2¯ asymmetric stretch 

1364 1368   C-N stretch of cytosine / guanine 

1417 1419   C-H / N-H deformation; C-N stretch 

1487 1487   Ring vibration of cytosine / guanine 

1530 1531   In-plane vibration of guanine / cytosine 

1605 1602
b
   In-plane vibration of adenine 

1652 1654 
  C=O stretch of cytosine / thymine (?); 

  In-plane vibration of thymine 

1688 1681 
  C=O stretch of guanine / thymine;  

  N-H thymine 

2850–3500 2850–3500   C-H / N-H / O-H stretches 

a
 Assignments of DNA vibration bands reference to [1–4]. 

b
Peak appeared as a shoulder. 
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X-ray photoelectron spectroscopy 

 
Figure S1. Curve-fitting of high resolution XP spectra of the O1s region from DNA-templated Fe 

nanowires, prepared via electrochemical reduction of Fe
2+

 in the presence of DNA. The spectra were 

acquired following etching of the nanowires by Ar
+
 sputtering for a period of (a) 0s, (b) 400s, (c) 

800s, and (d) 1200s. 

 

From XPS depth profile studies of the DNA-templated Fe material, analysis of the Fe2p 

spectra determined the electrodeposited Fe to possess a core-shell structure comprised of a 

metallic Fe nucleus encased by a surface oxide layer, deduced to be oxide (e.g. Fe2O3, Fe3O4) 

or oxyhydroxide (FeOOH) (see main manuscript for details). This was supported by curve-

fitting of the O1s spectra.  

As numerous different oxygen types are present in the product material (e.g. oxygen present 

in iron oxide/hydroxide, DNA, FeSO4), making accurate fitting of the O1s spectra non-trivial, 

a simplified approach has been taken here. A minimum of three components are required in 

order to accurately reproduce the shape of the O1s spectra, where each component is the sum 

of several contributions, see Figure S1. The component at highest binding energy (532.9eV) 

is attributed to oxygen atoms in the DNA phosphate groups
5, 6 

(Note: the presence of a P2p 

signal around 134.1eV (see Figure S2) is consistent with this). Other contributions to this 

component of the O1s envelope are expected from the sulfate groups of unreacted FeSO4 

starting material present in the sample
7, 8

 (the presence of the sulfate groups is also indicated 

from the S2p signal observed around 168.7 eV, see Figure S3), as well as H2O adsorbed at 

the surface of the Fe structures.
9, 10

 The second component in the O1s envelope (531.5eV), of 

similar intensity to the first, can be assigned to oxygen atoms present in the sugar and 

nucleobase units of the DNA.
5, 6

 A contribution from the underlying SiO2 substrate to the 
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spectrum within the region of these first two components may also be present, though this is 

not expected to be significant due to the considerable amount of sample material present on 

top of the substrate (this is supported by the XPS survey scan which showed only a weak 

Si2p signal). The final component fitted within the O1s envelope (530.2eV) is in reasonable 

agreement with the expected binding energy for O
2-

 species found in iron oxides.
 7, 9 , 10 

This is 

consistent with the Fe nanostructures possessing an oxide layer at their surface. 

 

 
Figure S2. High resolution XP spectra of P2p region acquired from a sample of DNA-templated Fe 

nanowires. 

 

 
Figure S3. High resolution XP spectra of S2p region acquired from a sample of DNA-templated Fe 

nanowires. 
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