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My research project this summer focused on the interaction between Insulin and Insulin-Linked 

Polymorphic Region (ILPR) DNA. The ILPR is a mini-satellite region located upstream of the insulin gene, and 

is composed of multiple consecutive guanines. There are 14 repeat sequences identified in this region 

(denoted a-n) but our lab focused on ILPR a, b, c and two man-made variants, b-variant and c-variant, as 

ILPR a, b, and c, make up 80% of the repeat sequences. All of the DNA sequences in these ILPR regions can 

form G-quadruplex structures, which are structures where four guanines form a square around a 

monovalent cation, and then multiple squares stack on top of each other. There are multiple types of G-

quadruplexes, but our lab focused on parallel and antiparallel, as insulin preferentially binds to antiparallel 

structures. Our lab is interested in these interactions as previous papers have suggest that insulin may be 

affecting its own transcription by associating with these structures in the ILPR, so it may eventually be 

possible to use these structures in the treatment of diabetes.  

Previous work done in the Sinniah lab quantified the thermodynamic parameters of the association of 

insulin with the five ILPR sequences. Previously obtained dissociation constants showed that ILPR b and c 

have a lower affinity to insulin than their respective variants, and all of the dissociation constants appeared 

to change with increasing temperature. Our hypothesis was that that increasing the temperature would 

change the proportion of antiparallel and parallel structures, thus changing the DNA’s affinity to insulin, 

altering its dissociation constant. My project was to try and prove this hypothesis. 

To do this I used Circular Dichroism (CD) Spectroscopy. CD is the difference in the absorption of left-handed 

and right-handed circularly polarized light, and can indicate structural changes in molecules. In our 

experiment, the wavelengths at which our DNA samples absorbed light in the wavelength range of 220-

350nm indicated which G-quadruplex structures were present. A peak around 265nm indicated parallel 

structures, and a peak around 295nm indicated antiparallel structures. To make the G-quadruplexes I put 

each DNA sample into the thermocyclyer, which heated the sample to 90°C, held it there for 10 minutes, 

and then cooled it to 5°C at a rate of 0.5°C/min. I then ran each ILPR sequence through the CD 

spectrometer and collected CD spectra at 20, 25, 30 and 37°C. Upon analyzing this data we were able to 

conclude that altering the temperature did not have any effect on the proportions of antiparallel and 

parallel structures present for a given ILPR sequence.  

The amount that I learned about science this summer surpassed what I could ever have learned in a 

classroom setting. Two life skills that I gained this summer are mental stamina and resilience. Having to 

analyze thousands of graphs each day made me learn how to keep my mind sharp when working on 

mentally strenuous tasks. Working through the rise and falls of scientific research taught me how to brush 

off the failures, and return to the problem with renewed vigor. I’m also incredibly grateful for the 

opportunities I had to build relationships with my peers; I have no doubt that many of my fellow 

undergraduates will go on to do brilliant things in the science and medical fields, and I look forward to 

seeing how we will be able to continually support one another and collaborate in the future. 


