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Preface 
The Pennsylvania Governor's School for the Sciences (PGSS) is a five-week residential summer 
program held on the campus of Carnegie Mellon University for talented Pennsylvania high school 
students.  The PGSS was initiated and is supported by the Pennsylvania Department of Education 
(DOE).  It has been continuously operating since 1982.  The 2004 class consisted of 89 students,  
50 male students and 39 female students. 

The PGSS was in session from June 27 to July 31.  The program is very intense; students take 
formal courses in biotechnology of HIV and AIDS, organic chemistry, concepts of modern physics, 
discrete mathematics and computer science.  They also have the opportunity to take a number of 
elective courses and a laboratory course in biology, chemistry, computer science or physics. 

A major objective of the PGSS is to provide an opportunity for students to participate in college-level 
courses, laboratories and research experiences designed to enrich their background in science and 
to encourage them to pursue technological careers.  One of the many student activities during the 
PGSS is the participation in a team research project in biology, chemistry, computer science, 
mathematics or physics.  Team research projects involve the investigation of an original problem or 
the solution of a problem by techniques original to the investigators.  The students choose the area of 
science for their project and faculty suggest specific possible topics in these areas.  Interested 
students form teams.  While faculty are available for initial direction and advice, most of the 
accomplishments come from the students' own initiative. 

The Journal of the Pennsylvania Governor's School for the Sciences reports the results of the 
students' efforts and is the official record of these team research projects.  Each team investigated 
their chosen problem using resources and techniques appropriate for that topic.  The following 
reports were written by the student team members.  The faculty in each respective area reviewed the 
final reports and made necessary minor corrections.   

This journal was edited by Gerry Rensko who assumed the responsibility of converting all the reports 
to a similar format, reproducing figures, and dealing with other publication problems.  Otherwise, the 
original character of the student-authored papers was maintained to the maximum feasible extent. 

The PGSS gratefully acknowledges the continuing support of the Mellon College of Science at 
Carnegie Mellon University.   

Barry B. Luokkala, Ph.D. 
University Director of the Pennsylvania Governor's School for the Sciences 

January 2005 
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IV.  Conclu

PCR Mutagenesis was to be performed on DNA 
encoding for FPs.  However, when a gel electrophoresis was run, no bands of DNA were present. 

The following is an overview of the project’s experimental procedure.  First, transformation was 

DNA from cells that were successfully 
transformed.  Third, a restriction enzyme digest was performed in order to cleave the DNA at 

ences, a stage that readies the DNA for PCR mutagenesis.  Fourth, gel 
lectrophoresis, a technique that separates various DNA according to length, was performed on the 

cleaved DNA, to ensure that the DNA was cleaved at various sites.  Fifth, PCR Mutagenesis was 
attempted, but multiple copies of mutated DNA were absent, for the inexplicable reason.  It was not 
a simple failure; when a gel electrophoresis was conducted, no bands of DNA, not even the 
primers, were to found.  The PCR Mutagenesis was repeated two times, but both times the same 
odd results were produced.  Therefore, we changed the goals of our experiment to purifying and 
analyzing the properties of commercially obtained fluorescent proteins, transformed fluorescent 
proteins, and a mutant GFP.  A second transformation was performed and the cells were 
transformed with wild-type green, yellow, and blue fluorescent proteins.  These E. coli were 
screened to ensure that they expressed the fluorescent plasmid.  Next, gel filtration 
chromatography was used to purify the commercial fluorescent proteins.  As for the transformed 
fluorescent proteins, Ni-NTA resin chromatography was used to purify them.  A polyacrylamide gel 
electrophoresis was performed to ensure that the proteins were successfully purified.  Last, a 
fluorometer was used to investigate the fluorescent properties of GFP, specifically the correlation 
between wavelength and relative intensity. 

The polyacrylamide gel electrophoresis manifested the successful purification of the fluorescent 
proteins that were whose fluorescence was subsequently quantified by a fluorometer.  An 
interpretation of the results of fluorimetry can also evidence the wavelengths of the emission peaks.  
The results demonstrated that the wild-type and commercial GFP had two emission peaks, which 
corresponded to each other.  However, the mutated αGFP only had one emission peak, which 
coincided with the latter, or right, emission peak of the wild-type and commercial GFPs.  The BFP 
also express .  The wild-

FP had one emission peak.  The 

sion 

The primary goals of this paper were to isolate fluorescent proteins using recombinant techniques, 
and to study their fluorescent properties.  Initially, 

Therefore this step proved to be unsuccessful and the goals of this experiment were changed.  
Wild-type green, yellow, and blue fluorescent plasmids were obtained and inserted into DH5α E. 
coli.  Then, the genes encoding for these fluorescent proteins were expressed.  The proteins thus 
produced were isolated and purified, in order to be analyzed using polyacrylamide gel 
electrophoresis and fluorimetry. 

performed by introducing fluorescent plasmids into the bacterial cells.  To do this, the cells were 
initially made competent so they could uptake fluorescent plasmids, which were subsequently 
added.  This solution of bacteria and plasmid were then grown on an LB agarose plate.  Second, 
Mini-prep was conducted in order to isolate plasmid 

specific palindromic sequ
e

ed an aberration in the emission peaks of wild-type and commercial BFP
type BFP had two emission peaks, whereas the commercial B
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transformed wild-type YFP sample, had one emission peak.  The results signal that the fluorescent 
patterns vary from each other. 

Ultimately, the fluorescent proteins were successfully purified, and the fluorimetry results 
demonstrated that for different strains of green or blue fluorescent protein, emission of 
electromagnetic radiation deviates. 

In conducting this experiment, the team members largely benefited by gaining a better 
understanding of the properties of Fluorescencent Proteins. The team learned various laboratory 
techniques that are frequently used in modern biology. However, the most valuable obstacle 
conquered was the teamwork, collaboration, and care developed by the team.  Although our 
original goals were changed, and the experiment took different path, the valuable lesson that failure 
is a default condition of science was learned.  In the end, the experiment proved to be informational 
and successful. 
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