Essays:








Minneapolis


Med:


MSTP:


	An essay describing your reasons for pursuing the combined degrees.


	An essay summarizing your previous research experience.


Due:  Dec 15





Washington University at St. Louis


Med:


	No additional essays?!


MSTP:


	1)Briefly state how a combined degree would satisfy your career goals.


	2)What area of medical science are you interested in studying?


	3)Nature of the research problem and your role in the project.


Due: ? soon








Research Experience�PRIVATE ��





	My first research experience was with Dr. Rick L. Jenison of the Psychology Department.  I the project described below was an alternative to the lab section of one of my zoology classes in Spring Semester, 1996.  I received a small grant from the Honors program to continue into Summer 1996.  The only “publication” that resulted from this project was a term paper for the zoology class written in the style of a research paper.


	Under Rick’s guidance, a compartmental model of a stellate cell in the cochlear nucleus was developed using the computer program NEURON.  NEURON was designed around the premise that the membrane potential of a whole neuron can be modeled by mathematically slicing up the neuron, modeling the ion flows in each slice (“compartment”) with Hodgkin-Huxley differential equations, and then integrating the compartments over time.  The question that these types of models answer is “Do we know enough about the neuron or system of neurons to simulate it with the computer?”


	The specific model that I developed was of a single stellate cell whose input was ten nearly adjacent auditory nerves from the cochlea.  The ten auditory nerves were to stimulate the stellate cell with a pattern of action potentials that had been recorded from a cat listening to a pure tone of  a certain frequency.  I hoped the computer model of the stellate cell would respond to this stimulation with a pattern of action potentials similar to that observed in vivo.  Our hopes were partly fulfilled in that the overall shape of the output patterns were comparable.  At the same time the match was not perfect because the timecourse of the pattern obtained from the computer model was “stretched” over a longer period than that observed in vivo.


	Rick had a relaxed but supportive way of “mentoring” and answered any general questions about the properties of neurons, the anatomy of the cochlea, or the way that NEURON worked its computational magic.  The specifics of the project he left up to me and I spent a lot of time reading through NEURON’s tutorial and documentation.  There were a number of “eureka!” (with a small “e”) moments when I was able to figure out a solution to some problem of getting NEURON to do what I wanted.


	Overall, I had an enjoyable experience, though I also remember that at the end of the summer I couldn’t think of a logical extension of the project and so I didn’t take Rick up on his offer for me to stay longer. 





Years passed...





	From the summer of 1998 to the present I have been involved in my second research experience.  At the University of Wisconsin–Madison to graduate with Honors in the Zoology major one must do a thesis project and to do a thesis project one must have a thesis lab.  After a somewhat roundabout search I found the laboratory of Dr. Katherine Kalil, which is currently studying many aspects of lateral axon branch formation.


	I am involved in describing FGF2’s effects on the lateral branching of in vitro sensorimotor cortex neurons derived from hamster pups.  Among the questions we hope to answer are “Does the local application of FGF2 cause a local increase in branching?”  “What part of the neuron recognizes and responds to branching signals (such as FGF2)?  the axon shaft, the growth cone, or both?”


	We have not yet gathered enough data to comment on what part of the neuron recognizes and responds to branching signals, but the trends indicate that FGF2 does have a local effect on lateral branching.  Over the course of the next couple months we will gather enough data to have definitive results.


	This research experience has been somewhat different than my first.  I work much more with others in the lab.  I continue to work closely with a great lab technician named John.  He basically taught me everything I know about culturing neurons (with much more to learn).  If I ever have a question about how to do something I just ask John (instead of digging through manuals for hours).


My primary responsibilities are that of brainstorming scenarios and controls, analyzing the data, and acquiring time-lapse microscope images.  My hands are not quite skilled enough to do the last phases of the dissections, which involves removing the meninges from quarter pea-sized hamster pup brains.  Even so, it amazes me that humans can control their hands at a scale that cannot be seen without a dissecting microscope.


	As for publications resulting from this research, a thesis paper is guaranteed.  Kate feels that the trends are good enough to entertain the idea of writing a journal article, though I will not allow myself to become that optimistic.


	That is all the detail I can give you on this “in progress” experience!


