
SOAR Research Proposal  -   Summer 2012

Project title — Mapping the bang-sensitive gene bas in Drosophila melanogaster

Faculty — Christopher Jones, Associate Professor of Biological Sciences

Student  — Kyle Goodbred

Project duration — the full summer SOAR term, Monday May 28 through Friday August 3

Description of the project —

Bang-sensitive mutants are susceptible to various shocks (mechanical, thermal, respiratory), 
responding by becoming paralyzed. The duration of this state varies with the specific mutation. 
Most of the bang-sensitive genes whose products are known code for metabolic proteins. 
Ironically, the identity of the first such gene described in the literature,  bas (bang-sensitive), is 
still unknown nearly 40 years later.

This project aims to identify the product of the bas gene by accurately mapping it to a relatively 
small region of the genome then using behavioral rescue to confirm its identity. The initial 
(mapping) stages will involve standard genetic crosses, with which Kyle is quite familiar, and 
behavioral testing (vortexing). Once we have narrowed down the regions of interest by such 
crosses, standard molecular techniques will be used to create genetic constructs containing 
various candidate genes which will then be tested.

Successful identification of this gene will further our understanding of what parts of the cell can 
be mutated to produce this phenotype, which is not only interesting in and of itself, but will 
further our understanding of nervous system function and may well have relevance to human 
seizure diseases such as epilepsy.

Roles and responsibilities — My role in this project will be to help Kyle become more 
proficient with the technical and intellectual aspects of research, particularly concerning animal 
behavior. Issues of technique and methodology as well as of experimental design and research 
strategy will all be considered.

Kyle's first responsibility will be to familiarize himself with what is known about the Drosophila 
bang sensitve mutants, particularly bas, develop some knowledge of human seizure disorders, 
and learn about various Drosophila phenotypic assays. He will carry out the specific techniques 
and experiments of the project, both to augment his knowledge and abilities and to develop the 
data which will enable us to ultimately publish our work and for him to (hopefully) present it at 
research conferences.



Project timetable — The project will run for 10 weeks this summer, during the normal SOAR 
housing period (Monday May 28 through Friday August 3). Prior to beginning experiments, I 
will have engaged in extensive genetic preparation (such as obtaining the necessary deletion/
duplication lines and constructing an appropriate tester chromosome) to facilitate our hitting the 
ground running.

Weeks 1–2: Literature research and review of crossing strategies; set up initial crosses. While 
waiting for flies to eclose, carry out short-term experiments looking at age and food effects on 
paralysis phenotype; this will also serve to familiarize Kyle with the assay.

Weeks 3–8: Screen progeny for recombinant flies, test for bang-sensitive phenotype.

Weeks 9-10: Continue screening if necessary; assemble accumulated data, begin to prepare for 
presentation at Scholars Day, the NCUR conference, and the Drosophila Research Conference (if
appropriate).

Student engagement — 

Kyle is currently a junior who took Genetics with me last fall (2011); he was one of the best 
students in the class. Kyle took the initiative of asking me to mentor him in a SOAR project, and 
I agreed after talking with him about his interests and goals. He came to Moravian intending to 
go to medical school, but is now 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.

As a biology major, Kyle has expressed a strong interest in learning advanced genetic techniques
and participating in independent research. Kyle is currently taking my Molecular Genetics course
and has already shown great facility with many of the necessary techniques. All of the 
approaches we will use during this SOAR project are widely applicable throughout almost all 
genetic research areas (in principle if not detail); this is certainly true of the underlying genetic 
principles as well. His involvement in all phases of the project, from planning the crosses 
through collecting the data to analyzing and interpreting his results, will strengthen his command
of most of the research process. As a result, Kyle will be much better prepared to continue on to 
graduate school in this area, should he decide that that's what he wants to do.

Student contributions — 

If the project is successful, I expect that it will lead to additional experiments which will be 
published; a gene-identification project for the similar gene bss was published last spring.

The approach Kyle will be taking is identical (in its initial stages) to that being carried out by 
Tim Layng in his Honors project this year. The mutant itself is of course different, and therefore 
the lines used to map the gene are as well, but the general strategy is widely used throughout 
Drosophila (and other) genetic research.



Based on the success of Tim's Honors project, I expect that this SOAR project will not produce 
results which would be publishable by themselves, but 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 Undergraduaet Research 
conference, and at the national Drosophila Research Conference. Next spring the "Fly Meeting" 
will be held in Washington DC, a relatively accessible city from Bethlehem, so I foresee no 
problem with Kyle's participation there.

Budget items —10 weeks of student labor, 40 hrs/week at $7.50/hr = $3000

faculty supervision of one SOAR student for 10 weeks = $1000

supplies (fly stocks, fly food ingredients, misc. lab supplies) = $100 (if needed, additional 
funding will come from the Biology department)



SOAR Research Proposal  -   Summer 2012

Project title — Mapping the bang-sensitive gene bas in Drosophila

Student  — Kyle Goodbred (Biology, class of 2013)

Faculty mentor — Christopher Jones, Associate Professor of Biological Sciences

Housing — requested for the full summer SOAR term (Monday May 28 — Friday August 3)

Student statement of purpose—

The research that I wish to undertake over the summer would be done in conjunction with Dr. 
Jones and would deal with deciphering the precise spot of a gene in a fruitfly (Drosophila 
melanogaster). The gene in question is a “bang sensitive” gene that has not been pinpointed on 
the genetic map of this organism to date. “Bang sensitive” means that the flies that have a 
mutation in this gene will go into temporary paralysis after being vortexed or “banged” within 
their vials. The locating of this gene will be done by observing patterns of inheritance for the 
flies. Once a pattern has been assessed, allowing us to specifically choose individuals with the 
mutation, we can go further into determining where the gene lies from a genetic mapping 
viewpoint. This will be done by using P-elements as landmarks and doing genetic analysis to 
determine map location. P-elements are genes that are able to move to certain points in a 
genome. We would use P-elements with already known locations to allow us to ascertain the 
correct location of the “bang sensitive” gene in question.

This project is of particular interest to me because of my plans for the future. I wish to pursue a 
career in genetics research. This experience coupled with the tutelage of Dr. Jones would allow 
me to build laboratory skills and develop research tactics that would be more than beneficial in 
graduate school. 

With that said, I hope you find this research project and myself both worthy candidates of the 
SOAR program.


