
Part II: Project Proposal !
Project title — Electroporation of DNA into Drosophila melanogaster Embryos 
Faculty — Christopher Jones, Associate Professor of Biological Sciences 
Student — Daniel Costello 
Project duration — 10 weeks, Monday June 1 through Friday August 7 !
Description of the project — !
Introduction of DNA into model organisms has proven itself to be an indispensable technology in 
molecular genetic research and has become relatively routine. From simply adding additional 
genetic material not present in the organism to “rescuing” mutations with the corresponding 
section of wild-type DNA, being able to place foreign DNA into embryos is versatile and 
valuable. In order to do this in the fruit fly Drosophila melanogaster, DNA constructs are 
assembled in vitro and then injected into eggs, where some fraction of them are successfully 
incorporated into the genome. As you might imagine, injecting picoliters of liquid into an object 
significantly smaller than a sand grain is not trivial; most laboratories today opt to send their 
constructs out to specialized centers to do this work for a fee. !
Another way to get DNA into cells, one which has been used for decades with bacteria, is 
electroporation. In this process, a high-voltage pulse renders the cells momentarily “competent” 
to take up DNA molecules in the surrounding solution. This approach has also been used for 
eukaryotic cells, and has been shown to work with Drosophila eggs as while, but only 
transiently: the DNA enters the egg and is expressed, but is not incorporated stably into the fly 
genome and is instead eventually degraded. This project will focus on attempting to develop a 
method to use electroporation to introduce DNA into Drosophila embryos such that it is 
integrated into the genome. !
Roles and responsibilities —  !
Daniel will be responsible for background research, growing Drosophila in quantity, collecting 
embryos, preparing solutions, and planning, executing, and analyzing experiments. His 
background research will include not only reviewing what has been published about 
electroporation in relevant systems but also deciding what DNA construct to use so that it will be 
relatively simple to quickly assess whether and to what extent it has been successfully 
incorporated. !
My role will be to guide Daniel’s background research, coordinate the various aspects of the 
project (I will have a better idea than Daniel how much time will be required for the different 
stages and so will need to plan for how to best optimize the limited time we’ll have) and to serve 
as a voice of experience, having much more experience with Drosophila, molecular genetics, and 
electroporation. !



Weeks 1–3: Literature research and preparing Drosophila. Daniel will immerse himself in both 
the scientific literature, to learn more about electroporation in general as well as the experiences 
of other researchers in implementing this technology. !
Weeks 4–7: Carry out experiments.  !
Weeks 8–10: Receive injected larvae; confirm successful mutation by DNA sequencing; begin 
characterization of mutant phenotypes; begin to prepare for presentation at Scholars Day, the 
NCUR conference, and the Drosophila Research Conference (if appropriate). !
Student engagement in discipline-appropriate scholarly research — 
Daniel is currently a junior who took Genetics with me in Fall 2013; he did very well in it, so 
much so that he served as a TA for the class this past fall. Daniel is very interested in gaining 
hands-on research experience, and in fact took the initiative of asking me to mentor him in a 
SOAR project this summer. !
Daniel is considering a career in life science research, and would like to gain some research 
experience to help him decide whether and how to pursue that goal. His involvement in all 
phases of the project, from hands-on manipulations through analyzing and interpreting his 
results, will strengthen his command of the research process. As a result, Daniel will be much 
better prepared to continue on to graduate school, should he decide that that's what he wants to 
do after Moravian. !
As for the appropriateness of this work, it is entirely in line with the sorts of tasks that 
researchers in molecular genetics do routinely: molecular design and purification, processing 
using specific molecular reagents to create new molecules, and purifying these and confirming 
their correct structure. If we succeed in progressing further, examining the effects these changes 
have on various phenotypes (e.g. lifespan, behavior, morphology) are also an important part of 
the (behavioral) molecular geneticist’s toolkit. !
Student contributions to the discipline — 
If the project is successful, it will absolutely lead to additional experiments which will ultimately 
be published; as a newly-described disease, there are currently no models available for the study 
of PCCA2. Also, as mentioned above, this is a very versatile technique, and if Daniel succeeds in 
implementing it here at Moravian it will be key to several other projects in my laboratory. !
Although it’s very unlikely that the results of this SOAR project will by themselves be 
publishable, I anticipate that they will be more than sufficient to merit presentation at regional 
and national conferences. In years past my SOAR students have presented their work at the 
regional Beta Beta Beta convention (Tri-Beta is the undergraduate biology honor society), the 
National Council for Undergraduate Research conference, and at the national Drosophila 
Research Conference. !



Part III: Student Statement of Purpose !
Project title — Electroporation of DNA into Drosophila melanogaster Embryos 
Student Researcher — Daniel Costello, Biology major, expecting to graduate May 2016 
Faculty Mentor — Christopher Jones 
Housing requested — no !
I am interested SOAR participation due to the incredible usefulness this research experience will 
have for me. After graduation from Moravian, I plan on attending graduate school in the 
biological sciences, likely in molecular genetics. By building on my experience in lab technique 
and genetic knowledge, this project will be a stepping stone towards work performing clinical 
research. !
My expected outcome for this project is a cheap, fast, and novel way of introducing DNA into 
the fruit fly Drosophila melanogaster, a critical organism for genetic research. Electroporation is 
a quick, relatively inexpensive means of introducing DNA and other molecules into living cells. 
It’s been thoroughly proven to work on embryos, including those of insects, but no published 
research has been done optimizing the process for use in fruit flies with modern transgenetic 
techniques. Most often, researchers will use the process of microinjection, despite the greater 
cost of the equipment involved. Smaller institutions like Moravian pay a few hundred dollars to 
have other labs inject DNA into fly embryos. Optimizing electroporation of fruit fly embryos 
with the Bio-Rad MicroPulser in the lab of Dr. Amy Hark would make a much wider range of 
genetic research available to smaller institutions. Further study of this technique could optimize 
it for use for the entire range of electroporation purposes, including the introduction of 
chemicals, drugs, and DNA. !
Optimizing the process with be relatively simple at first, because I plan on passing DNA into the 
embryo that will code for fluorescent proteins, which glow and are easily identifiable. Further 
research would involve using proven means of permanently introducing DNA into the fly 
genome, a more accessible way for smaller labs to perform genetic research on the model 
organism Drosophila melanogaster. !
Part IV: Expense Proposal !
Project title — Electroporation of DNA into Drosophila melanogaster Embryos 
Faculty — Christopher Jones, Associate Professor of Biological Sciences 
Student — Daniel Costello !
Electroporation systems are not cheap; typically they are in the $5000–$7000 range. While this 
obviously cannot be covered by SOAR, Prof. Amy Hark has agreed to let us use her device. We 
are therefore requesting funding to purchase consumables (electroporation cuvettes) to use for 
our experiments; $350.00 will buy 100 cuvettes, which should be enough for this project. !



Additional expenses (e.g. routinely-used laboratory supplies, fly food ingredients, additional 
reagents) will be covered by the Department of Biological Sciences.


