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 At the end of the 2012-2013 school year I was allowed to perform research with Dr 

Shibata for 8 weeks. I was funded by generous donors that want students to be able to get 

experience for the future. Dr. Shibata is a physical chemist and has a rich history with Sewanee. 

We worked together to analyze a tri-peptide called Glycine-proline-glycine-NH2 or for short 

GPG-NH2. We specifically were interested in analyzing the motion of the molecule. The 

importance of knowing how a molecule moves and flexes possibly relates to why a molecule 

reacts or behaves in certain situations. This particular molecule has some anti-AIDs properties 

and knowing its physical properties can help improve how the drug is implemented.  

 My responsibilities for this project were very hands on. I learned how to use a NMR 

machine which is capable of performing many different tasks (tasks explained later). I was in 

charge of setting up experiments on the NMR machine as well as determining what parameters 

the experiment should be done under. A hurdle we had to overcome before we could even use 

the NMR was how to get rid of all of the oxygen in the sample. I was tasked with figuring out 

what was the best way to get rid of the oxygen. We also wanted to calculate the molecules 

motion and in order to do this we needed to run simulations which I was also in charge of.  

 So the first project was to figure out how to deoxygenate our solution. We decided to try 

two different methods. The first method is called the Freeze Pump Thaw method. In this process  
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you use an apparatus called a Schlenk line. The Schlenk line allows us to keep the sample in an 

argon gas rich atmosphere. In this process you first freeze the sample under argon but this task  

was trickier than expected. We first tried to use liquid nitrogen to freeze the sample but it was 

too cold and it would break the tube our sample was in. we then tried dry ice and ethanol but 

again it was too cold. We finally settled on using ice water and essentially salt. So after we froze 

the sample under argon we then put it under vacuum for five minutes. Once the five minutes 

were up we then put the sample back under argon and allowed it to thaw under argon. We 

repeated this process 3 more times for a total of 4. The only flaw in this method was it took about 

2 hours. The second method was much faster. We basically pumped argon gas into the sample 

for 45 minutes and since argon is heavier than oxygen it would force the oxygen out of the 

solution. We measured the effectiveness of these methods with a dissolved oxygen probe. We 

came to the conclusion that the second method was the best and it would save us time.  

 Now that the solution has no oxygen we could then perform the NMR experiments. We 

concentrated on three types of NMR experiments T1, T2, and NOE experiments. The T1 

experiment involves redistributing the populations of the nuclear spin states in order to reach the 

thermal equilibrium distribution. The T2 experiment corresponds to a decoherence of the 

transverse nuclear spin magnetization. The NOE experiment measures a phenomenon between 

atoms in which there is a transfer of nuclear spin polarization from one nuclear spin population 

to another via cross-relaxation. We were not able to fully analyze these experiments during my 8 

weeks of research.  

 We decided that we wanted to also calculate the motion of the molecule in order to do so 

we decided to use a program called Tinker. Tinker allowed us to model the molecular dynamics 

of the molecule in solution. This program was developed by Jay Ponder. In order to use the  
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program we needed to create the molecule using Spartan and we had to make sure that the 

molecule was in its most stable position. Once we created the molecule we needed to put it into  

the correct format. We had to change the Spartan file into and xyz coordinate file. We used 

iBabel in order to turn the file into a tinker xyz file. But, this file was in MM2 format and we 

needed it to be in oplsaa format. We chose to use the oplsaa format because it best suited the 

molecule we were trying to run simulations on. We ran many simulations trying different 

environments that the molecule would sit in. There was a lot of trial and error till we got a result 

that we thought was reasonable. To analyze this data Dr. Shibata created a program in R so we 

could map out the movement of the molecule.  

 This experience for me was just what I expected it to be. It was very educational and it 

gave me insight into what I want to do in the future. Doing research was great in the sense that it 

always kept me thinking. There were of course moments where I would get frustrated trying to 

figure something out but nothing in life is ever easy. This experience reassured me that I am on 

the right path for the future. I was able to gain experience working in a lab and using different 

instruments. This experience will prove to be very valuable for my future plans of going to 

graduate school. I was very lucky to get this opportunity to do research for such a great professor 

and I value this experience very much. I also plan to continue my work with Dr. Shibata during 

this upcoming school year. Got to finish what you start.                   


