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This summer, I had the honor of researching the folding characteristics of several 

different β-hairpin peptides. A peptide is short-length sequence of amino acids, which function 

as the building blocks of every protein. However, these sequential building blocks can twist and 

turn into a variety of folded, or native, structures. In biochemistry, a protein’s function is often 

said to be a direct result of its structure, so it is therefore of great interest to the scientific 

community to understand what parameters control folding events in proteins.  

Short peptides provide a simple scaffold to observe such folding events. Specifically, our 

lab is interested in Tryptophan Zippers, a family of peptides that fold because of attractions 

between tryptophan residues in the peptide sequence. Our lab modified two of the four 

tryptophan residues into different amino acids that are known to binding metal ions in solution to 

different extents.  

I spent a great amount of the summer trying to bind these metal ions and analyze both the 

binding capacity and orientation of these peptides using UV-vis and circular dichroism (CD) 

spectroscopies. In UV-vis spectroscopy, a light beam of known wavelength is passed through a 

sample solution of known concentration. The solution molecules can absorb different 

wavelengths of light to different extents, and that absorbance is monitored as the wavelength of 

the light is changed. During the summer, I took several UV-vis spectra as I added metal ion 

solutions into peptide solutions in a process called a titration. The changes in the spectrum could 

then be analyzed using a program Dr. Vander Griend developed to determine the number of 

absorbing species, the extent of absorption by these species, and how strongly these interact to 

form other absorbing species in solution. 

CD spectroscopy functions similarly to UV-vis spectroscopy, since a single wavelength 

beam is passed through a sample, but it measures the directionality of the light rather than the 

absorption by the sample. This is useful when measuring the presence of an asymmetrical 

molecule, like a folded peptide. I was able to use CD spectroscopy to monitor the folding action 

of a peptide as I changed the temperature or added metal ions. This was useful in determining 

several parameters, including the temperature where each peptide unfolds and the percent folding 

of each peptide as metal ions are added. 

To date, I have determined folding parameters with changing temperature for all four of 

the peptides I am testing, and I have also determined the binding capacity of one of my peptides 

with copper ions by UV-vis spectroscopy. I am currently working on determining how copper 

ions effect folding by CD spectroscopy. Future work would include performing more CD and 

UV-vis titrations on all four of my peptides. Other metals might be interesting to test to see if 

they can bind with the same capacity as copper. 

Research has been an invigorating, albeit difficult experience for me. While science is 

often portrayed as a reliably successful field, the scientific method is better characterized by the 

many failures encountered on the way to success. This summer, I have learned that perseverance 

is the key to success in the laboratory. If something doesn’t work, try analyzing and changing 

suspicious variables. If that doesn’t work, ask for help from someone who might have better 

ideas than you. I thank Calvin College and the Chemistry and Biochemistry Department for this 

research experience. 


