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The figure below describes the six separate 
β-hairpin peptides used for this project.

As the hydroxyl groups of the catechol are 
deprotonated, evidence shows 
complexation of catechol to iron transitions 
from 1:1 to 2:1 to 3:1. Each of these 
peptides contain a different amino acid next 
to dopa. This allows for investigation of 
differences in binding based on changes in 
close proximity to the binding site. 
Applications of iron chelation range from 
underwater bio adhesives to 
neurodegenerative disease treatment.

• Investigate how peptide to iron 
complexation is dependent on pH.

• Provide further evidence of the 
peptides binding to iron.

Mass spectra from top to bottom: Dopa2Nal, 
Dopa2Nal + Fe(II), Dopa2Nal + Fe(III). The 

box shows Fe peaks when Fe(II) or Fe(III) are 
present and no peak when Fe is absent.

pH titration of DopaGly
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pH	4.2	|	1:1

pH	7	|	2:1

pH	9.5	|	3:1
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Both UV-Vis spectroscopic and mass 
spectrometric data provide evidence for 
the binding of five β-hairpon dopa-
containing peptides to iron. We also 
discovered peptide to iron complexation 
doesn’t merely go from 1:1 to 2:1 to 3:1 
as pH was increased as we expected, but 
rather a multi equilibria exists between 
each of these states. 

iron to peptide complexation

UV-Vis Spectroscopy

A Cary 100 UV-Vis spectrophotometer 
was used to collect absorbance data of the 
colorimetric changes when solutions of 
peptide and iron were combined. In order 
to detect at which pH the maximum 
amount of either 1:1, 2:1, or 3:1 complex 
was formed, we titrated a solution of 250 
𝜇M peptide and 83.3 𝜇M FeNO3 with 
NaOH. We took scans at roughly every 
0.5 increase in pH. A sample figure is 
shown in the furthest right column of 
DopaGly. We obtained similar spectra 
with the other four peptides.

MALDI-TOF Mass Spectrometry

A Bruker Microflex LRF MADLI-TOF 
was used to collect mass spectrometric 
data for the binding of each peptide to 
Fe(II) and Fe(III).
The spectra we 
obtained for 
peptides without 
iron showed masses 
of the peptide plus a 
proton, peptide plus 
sodium ion and 
peptide plus 
potassium ion. 
When iron was 
added, we obtained 
another peak of the 
peptide plus iron in 
addition to the 
peaks we observed 
before. A sample spectra of this 
phenomena is shown with Dopa2Nal in the 
next column. 

Results cont.


