
Nick Klus 
University of the South 
8/6/13 

 

1 

 

 

This summer was my second summer interning at the University of the South 

under Dr. Alyssa Summers in the biology department where I continued my work 

investigating the relationship between the protein HDAC3 (Histone Deacetylase 

Complex 3) and T-cell development.  In conditional HDAC3-/-  knockout mice, it has 

been shown that T-cells become stuck at an intermediate stage of development in 

the thymus, the double positive stage, and do not reach the fully mature single 

positive CD4 or CD8 stage of development.  It is our goal to elucidate the mechanism 

behind this relationship.   

 In HDAC3 knockout mice, a proposed mechanism suggests that the protein 

ERK, a protein involved in the MAP Kinase Kinase pathway, is not in its active 

phosphorylated form for a long enough duration to induce the differentiation from 

double positive immature thymocytes to mature, single positive thymocytes.   It has 

been suggested that this is due to the up-regulation of the protein phosphatase 

DUSP5, due to the down-regulation of its own negative regulator, miRNA-181a. This 

is a non-translatable piece of RNA that blocks the translation of the DUSP5 

transcript via complimentary binding and the subsequent destruction of double 

stranded RNA.  To see the difference in levels between the active, phosphorylated 

ERK and the non-active, non-phosphorylated form of ERK in normal mice vs. the 

knockout mice, we treated cells cultivated from the different mice with an antibody, 

the CD3 antibody, which should induce differentiation via the MAP Kinase pathway.  

We hypothesized that the wild-type mice would have higher levels of phospho-ERK  
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than the HDAC3 knockout mice due to no down-regulation of miRNA-181a.  

Through a western blot, a procedure that measures protein expression in cells, we 

demonstrated that levels of active, phosphorylated ERK were higher in wild-type 

mice than in HDAC3 knockout mice, supporting our hypothesis.  I got these results 

on the last day of my internship, and honestly, it made my entire summer worth it.  

This procedure that I just described is a graduate level procedure, one that was 

actually performed by my research advisor in her doctorate work.  For me, being 

able to produce these kinds of results on an undergraduate level is highly 

rewarding.  

 In another previous experiment, it has been shown that the GIMAP family of 

proteins is up-regulated in the HDAC3 knockout mice, especially GIMAP4, 6,7, and 8.  

These proteins were the most highly up-regulated when HDAC3 was removed, it 

suggests that there is a relationship between the presence of HDAC3 and the 

expression of these proteins.  Since HDAC3 is a protein involved in gene 

transcription, we decided to do a promoter analysis. This tests whether or not the 

levels of expression of these GIMAPs change when the levels of HDAC3 are altered.  

To first test this, a circular piece of DNA, called a vector, must be made that contains 

the promoter region of these different GIMAP genes, respectively.  The promoter 

region of these genes is a region of DNA upstream from the gene transcriptional 

start site that interacts with different transcription factors to control gene 

expression.  This summer, I continued construction of these vectors, and  
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successfully constructed vectors containing the promoter regions of GIMAP 7 and 4, 

respectively.  The construction of these vectors contains 15+ steps with multiple 

different assays, including PCR, restriction digests, gel electrophoresis, and DNA 

purification.  These are all procedures that are used frequently in primary research, 

and being able to successfully complete them makes me proud.   

 For me, this summer was more about learning the scientific process than 

anything.  It is a great feeling to get results, and my work this summer has solidified 

my name on at least two different papers, one that is being submitted in August.  

This was my second summer at Sewanee, and my first was filled with failure.  This 

year, even with all the success that I had, I failed equally as much. One would think 

that with another year of experience, the number of failures would decline, but 

honestly, that is not the case.  To be able to do this stuff, you have to be able to cope 

with failure, and that is what this summer has taught me is just as an invaluable skill 

in the lab as pipetting. This summer taught me that you have to be able to control 

your emotions and cope with whatever is thrown at you.  As Andre 300 said, you can 

plan a plan a pretty picnic, but you can’t predict the weather.   

 This summer has made me a stronger scientist and solidified my intentions 

to pursue my MD/Ph.D.  joint degree after graduation.  I wouldn’t change my 

summers at Sewanee for anything.  They were the best and I wish that I could do 

one more. 

 


