
Proceedings of the 4th International Peptide Symposium 
in conjunction with the 7th Australian Peptide Conference 
and the 2nd Asia-Pacific International Peptide Symposium, 2007 

1 

Jackie Wilce (Editor) on behalf of the 
Australian Peptide Association 

ESI-MS Approach for Screening the Zn2+-Binding Peptides 
Soojin Park and Han Bin Oh* 

Department of Chemistry, Sogang University, Seoul, 121-742, Korea 
E-mail: hanbinoh@sogang.ac.kr 
 
Introduction 

Metalloproteins play important roles in gene regulation, 
where some metal ions also participate in their 
transcriptional process. In particular, a Zinc ion is essential 
as a structural factor of zinc finger proteins which 
constitute one of the most common DNA binding motifs. 
In therapeutics, there have been extensive efforts to 
artificially design new types of Zinc finger proteins and 
also to develop a method which can facilitate the screening 
of the designed proteins. The main target of the screening 
has been their binding affinity to the targeted DNAs. 
Traditionally, spectroscopic tools, such as CD, NMR, and 
fluorescence measurements, have been successfully used. 
In our study, we tested the applicability of mass 
spectrometry to investigate Zn-ion binding to peptides as a 
preliminary screening method.  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 1. Illustration of the binding of a Zinc finger 
protein to its targeted DNA 

 

Results and Discussion  
We used an FTICR mass spectrometer for the 

characterization of the Zn2+ binding affinity of artificially 
designed Zinc finger peptides. The mass spectrometer has 
been shown to be a successful tool for the analysis of 
noncovalent peptide-peptide and peptide-nonmetal ligand 
interactions. In our study, artificial zinc finger peptides 
were custom-designed, which involves the merge of 
sequence motifs for two different target folded 
conformations. For example, the articifical peptide Zico 
(27 amino acids, 3192 Da), is the resulting peptide with 
Zinc binding/coiled coil motifs. Apo- and holo Zico 
dissolved in a 10mM NH4HCO3 (pH 7.5) solution were 
analyzed using an ESI-FTICR mass spectrometer in the 
positive mode. The resulting MS spectrum in Figure 2 
suggests that the addition of equimolar amount of Zn2+ to  
 

Figure 2. Common motifs in artificial Zinc finger 
proteins 

 
Zico solution yielded the Zn2+ adducted Zico with ~50% 
relative abundance, while melittin-Zn2+ complexes were 
formed in only 2% relative abundance. This result 
indicates that Zn2+ binding to Zico is more specific 
compared to the binding to the nonspecific Venom peptide 
melittin of a similar size (2846 Da), consistent with the 

literature.  
 
 
 

Figure 3. ESI-FTICR mass spectrum of Zinc ion solution 
with (a) Zico and (b) melittin 

 
The following newly-designed peptides were also 

examined using the same experimental approach (Table 1). 
For all the peptides that have a common Zn2+ binding motif, 
ESI-MS showed Zn2+ adduct peaks of high abundance. For 
another control, a peptide of random sequence, BBA1, was 
also examined using ESI-MS and it showed only negligible 
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Table 1. Sequences of the peptides examined in the present 

study 
 
amount of Zn2+ bound BBA1 peaks. The results are 
summarized in Figure 4. In general, low charge-state ions 
showed higher Zn2+ binding affinities, which indicates that 
low charge state ions possibly retain the solution phase 
conformations, whereas high charge state ions may lose the 
native conformations. It is also noticeable that the charge 
state that shows the highest Zn2+ binding affinity varies 
depending on the adopted sequence. In the case of Zico, 
CF26, and SP1HM3, 3+ charge state exhibited the highest 
binding affinities, while the other peptides showed the 
highest binding affinities in the 4+ charge state. 

Figure 4. Relative abundances of Zn2+binding peaks for the 
peptides examined in the present study 

 
From these results, it can be concluded that ESI-MS 

approach is a useful method as a preliminary screening tool 
for Zn2+ binding artificial peptides. This ESI-MS approach 
is expected to have a great potential as an easily accessible 
screening tool for peptides with the binding affinity for 
other metal ions. Applications for the other metal ion 
binding artificial peptides are under way in our laboratory. 
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