
Trevor Marquand 
 1 

September  1, 2011 
 

This summer I interned in the Biology Department of The University of the South under 

Dr. Nancy Berner (and often with the guidance of Dr. Alyssa Summers.)  My project for the 

summer was the quantification of gene expression in Eastern Red Spotted Newts – specifically, 

genes involved in metabolism. The Eastern Red Spotted Newt is a eurythermal ectotherm. That 

is to say, it is coldblooded, yet, it continues eating and breeding during the colder months, 

atypical of most amphibians and reptiles. The goal of the project was to determine if the 

departure from the norm for amphibian behavior could be attributed to a difference in the 

amount of gene expression of genes coding for metabolic proteins. In this instance, gene 

expression is the reading of the DNA and subsequent synthesis of RNA that contains an 

identical message which can be converted into a protein. This research holds implications in 

other fields given that amphibians are sensitive to climate change, and the Eastern Red Spotted 

Newt can be found all across the Eastern seaboard. Knowing how this organism is able to 

acclimate to changes in climate could provide a better understanding of how global climate 

change will affect the entire species, and by extension, species related to it. 

For the large part, I was working independently in the lab, testing techniques and 

different chemicals in an attempt to obtain the most effective and efficient method for isolating 

the genes of interest. To quantify gene expression, all of the RNA present in a sample must be 

isolated. Unfortunately, RNA is finicky and unstable. There are chemicals on nearly every 

surface that will degrade and destroy RNA, making it difficult to work with. In order to avoid this 

problem, the RNA is converted into its complementary DNA (cDNA). The cDNA can then be 

amplified in the presence of short DNA sequences called primers. Primers are 15-30 “letters” of 

DNA that will bind to the cDNA to essentially provide a jumping-off point for the replication of 

more DNA. By designing very specific primers, it is possible to amplify an exact region of DNA 

(sequences anywhere from 70 to thousands of “letters” long). Designing specific primers is a 

significant challenge when you do not know the sequence that you are working with. To design 
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primers, you must find related organisms and compare their genes to find regions that do not 

deviate much from species to species. Once you have working primers, a special fluorescent 

dye is added to the amplification process which only fluoresces when bound to DNA. If you were 

to take pictures of the amplification process and quantify their relative brightness, you could 

determine the relative difference in the starting amount of cDNA, and therefore, RNA. This 

technique, known as quantitative real time polymerase chain reaction (qrtPCR), is a relatively 

new tool in physiology. 

After isolating enough genes of interest (which were then sequenced), I was able to 

begin designing the primers for quantifying the genes. In total, this summer I sequenced 

portions of three different genes (citrate synthase, cytochrome c oxidase 5a, and 28s rRNA) that 

had previously not been sequenced, and I made headway in designing the primers that would 

be necessary to properly quantify the concentration of these genes in the newts’ tissues. 

Additionally, I finished processing samples for two particular genes of interest (cytochrome c 

oxidase 1 and 16s rRNA) that I had worked on during my sophomore year. The results from 

these two particular genes seem to show that gene expression is in fact not involved in the 

newts’ acclimation, but the results must be confirmed with further gene expression quantification 

to be definitive. 

I learned many laboratory techniques and procedures that are easily transferable to 

many other research opportunities, and I learned how to work in a relatively small space with 

others who were working to different ends. I fine-tuned my qrtPCR technique and continued to 

nail down gel electrophoresis and standard polymerase chain reaction (PCR). I learned to find, 

compare, align, and select highly conserved sequences of DNA among multiple organisms for 

use as primers to target genes of interest, and I learned to accept failure when the primers did 

not function as intended (and fail they did, more often than not). Sometimes, I would work all 
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day and not see a single other person in the lab, and others, I would be bumping elbows with 

three to five other people. As a result, I developed better team working abilities and was able to 

help my colleagues when they needed to be trained in qrtPCR – a technique which although not 

terribly difficult conceptually is quite tricky to master due to its high sensitivity and propensity to 

go awry.  

The first month and a half of research was disheartening to say the least. After trying 

several different DNA primers, I had very little to show for it. Every day I would try different little 

tricks and minor procedural changes in an attempt to make the primers I had designed work. 

Every time the tests I ran would come back either negative or blank. I gave up on the gene I 

was working on at the time and switched to a different one. Within about a week of doing so, I 

had received positive results with which I could move forward. I then returned my focus to the 

previous gene, and within about a week of doing so, I had received positive results with which I 

could move forward. This short span of two weeks was easily the most climactic and rewarding 

of the summer. From there, I moved to begin quantifying these two genes plus another that I 

had previously isolated during the academic year. But again, I was met with less than satisfying 

results. Two of the three genes were going to be a bit trickier than anticipated to quantify, and 

the region of sequenced gene that was available to me to work with was minimal and not of the 

highest fidelity. The last two weeks of the summer I spent trying to squeeze primers that would 

function properly out of these relatively short sequences of DNA, but that work will continue this 

academic year along with further exploration of other genes of interest (there are at least six 

others that little to no work has been performed on yet). All in all, both Dr. Berner and I were 

quite content with the progress made this summer, especially since it seemed that in mid-June 

there would be no results at all! 
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As a Biochemistry and Classical Languages major, I felt it was important that I be 

exposed to scientific research, and having taken part in microphysiological research, I am now 

interested in trying my hand at biochemical research. Although the two subjects are concerned 

with very different questions, I am sure that much of my lab training will be able to carry over 

into biochemistry. I am still undecided whether I want to proceed to medical or graduate school 

from college, but hopefully, I will have a better idea after this year, having experienced two 

separate fields of research and possibly a summer medical internship. 

For any students interested in continuing my summer research, I believe that since Dr. 

Berner recently received a sizeable government grant, she will be looking for new recruits to fill 

the lab and begin looking into other questions concerning the physiology of the Eastern Red 

Spotted Newt. I would certainly recommend that if you have a solid background in biology or 

chemistry that this would be a rewarding and helpful internship to experience, and I would be 

happy to discuss it. 


