Postdoctoral Mentoring Plan

Overall Training Philosophy

I have a specific set of goals I set for doctoral candidates in my laboratory.  Importantly, the trainee should conduct focused research that will give him/her extensive training in C. elegans manipulations, and that is expected to yield a few significant publications so that the trainee will be competitive when applying for postdoctoral positions.  

Because I believe that strong writing skills are essential for success in a research career, I encourage my graduate students to write fellowship proposals, which enables them to think deeply about their field, synthesize relevant information, and work on writing and organizational skills.  I spend a lot of energy discussing with my students not only how to conduct the experiments, but also how to choose a good problem to tackle, and how to design experiments that will yield meaningful conclusions regardless of the final result.  I feel that this strategic training is one of the most important things that they learn while in graduate school, and much of this training comes from learning how to write fellowships and publications.  I expect the work that my post-docs propose will generate several high-quality publications, which will help them on the job market and give them additional training in writing.  In addition, as graduate students become more senior in the lab, I expect them to help train younger graduate students and undergraduate students, so that they might gain experience in managing the research of others.  

Specific Training Goals  

Ms. Ghose has completed all of the necessary coursework for the Neuroscience graduate program (including courses in statistics, molecular biology and biochemistry, mammalian physiology, cell biology, neurobiology, and scientific ethics, and seminar courses focused on analyzing the current neuroscience literature).  She has taken and passed both a written qualifying exam, which tests the ability to comprehend published research, and an oral qualifying exam, which tests her ability to defend her research thesis proposal orally before a committee of faculty.  Thus, her remaining training will focus on conducting her research thesis.  

During her training period under the fellowship, Ms. Ghose will become an expert in the full range of techniques utilized in the genetic and molecular analyses of gene function in the C. elegans model system.  She will learn basic molecular techniques at the same time that she becomes familiar with the wealth of expression vectors available to C. elegans researchers.  She will master microinjection techniques for construction of transgenic lines and for the simple gene-inactivating RNAi technology.  She will become well versed at effective interfacing with the databases compiled by the C. elegans Genome Sequencing Consortium and Wormbase, critical bioinformatic tools.  She will work with members of the Driscoll lab (co-sponsor) to learn how to examine neurodegeneration in C. elegans.  Ms. Ghose will be advised on biochemical techniques for this project from Dr. Jo Anne Powell-Coffman (Iowa State, a C. elegans researcher and expert on prolyl hydroxylase enzymes) as she has extensive experience testing the in vitro hydroxylation activity of EGL-9 and will be providing us with EGL-9 protein.  As an added bonus, since we are collaborating with Dr. Shawn Xu, who has first-hand experience with the latest breakthroughs in C. elegans single-cell electrophysiology, Ms. Ghose will become familiar with, and possibly be able to take advantage of, the latest advances in the organism (specifically, if she is awarded the fellowship, this would free up some of my research funds, which would allow me to send Ms. Ghose to Dr. Shawn Xu’s lab to participate in the electrophysiological recording experiments described in her proposal rather than just having Shawn do all of it himself without the training benefit).  In the end, Ms. Ghose will have expertise in all the tools available for modern life science research and for a strong independent career.  

Technical Experience Applicant Will Gain During the Project

Piya has had experience using subcloning and various molecular techniques to generate plasmids.  During her two years in my lab, she has learned the basic techniques of C. elegans genetics.  She had experience with PCR prior to joining my lab, and has been adapting that technique to perform recombinant subcloning.  Piya will spend a significant amount generaring subcellular reporters and determining their subcellularly localization patterns.  She will test whether the EGL-9 gene product interacts either physically or genetically with other factors involved in the glutamate receptor localization pathway.  She will learn additional PCR and other recombinant DNA techniques necessary to subclone DNA and introduce site-specific mutations.  She will express a recombinant form of EGL-9 protein in E. coli to test the biochemical properties of this protein (specifically, whether it will hydroxylate the LIN-10 protein in vitro).  She will sharpen her skills in microinjection as she introduces various DNA transgenic constructs into C. elegans using standard transgenic techniques. 

Piya has been learning how to visualize synaptic structures in living nematodes using epifluorescence digital microscopy since joining my lab.  Currently, we capture fluorescence images on a cooled CCD camera, and deconvolve the images to remove out of focus light using constrained iterative algorithms (Vaytek Software).  We perform quantitative fluorescence image analysis on the deconvolved images using macros my lab has written in ImagePro so that we can measure the fluorescent amplitude, size, and number of synaptic clusters.  We make our statistical comparisons of this data using one-way ANOVA and Excel Software (Microsoft).  Piya has been and will continue to be trained to perform all of these techniques independently, including capturing, deconvolving, quantifying, and analyzing the data from his proposed experiments.  My lab is well versed in image analysis; thus, I am confident that Piya will be able to complete the proposed experiments with few obstacles, and will receive outstanding training in quantitative epifluorescence microscopy and image analysis.

Unique Resources

The specific advantages my lab offers over many others that study hypoxia in C. elegans include that we are the only ones to conduct an extensive study of the effects of hypoxia on the cell biology of neurons.  We currently have two-dozen markers for different subcellular compartments in neurons that we can use to analyze the response of neurons to hypoxia.  Our collaborator, Dr. Monica Driscoll, is working on a glutamate-mediated excitotoxicity model in C. elegans that will allow us to test the role of hypoxia and the hypoxia response pathway in excitotoxic neurodegeneration.  Our collaborator, Dr. Xu, is one of only a handful of people in the world that are performing electrophysiological recordings from C. elegans neurons.  In addition, we are strong geneticists and can suggest modifications/alternate strategies to hasten the progress on the analysis of how neurons respond to hypoxia. 

Environment

Training will be accomplished through independent research and daily interaction with me, members of my laboratory (who are highly encouraged to be interactive, knowledgeable, and helpful on all projects), and members of the Rutgers/UMDNJ community.  During the project, there will be 2 postdoctoral fellows and 2 other graduate students in my group.  The group is highly interactive, both within the lab and with members of the adjacent labs.  I make a point of being available to my lab at all times, and we hold a weekly semi-formal research discussion (lab meeting).  

In order to support her training in general genetics, post-docs will also attend the bi-weekly Developmental Biology Supergroup, an informal seminar which all members of the C. elegans and Drosophila groups participate.  I emphasize that there are currently seven other research laboratories (those of Dr. Monica Driscoll, Dr. Richard Padgett, Dr. Bill Wadsworth, Dr. Martha Soto, Dr. Maureen Barr, Dr. Barth Grant, and Dr. Andy Singson) that work on the C. elegans system at Rutgers/UMDNJ (the largest collection of such labs in the world).  The C. elegans community shares this semi-weekly meeting with the Drosophila community, which includes Ken Irvine (Notch signaling), Ruth Steward (NFkB signaling), Sunita Kramer (axon guidance), and Kim McKim (meiosis).  The C. elegans labs also get together when a seminar speaker who works in a field directly relevant to ours comes to give a seminar--we have a morning coffee hour (“worm breakfast”) to enable postdocs and students to interact with speakers.  Overall, we have a great environment for conducting C. elegans research here, which will be an excellent training resource for post-docs.

In order to support her training in more general aspects of neuroscience, Ms. Ghose will attend meetings with local neuroscience labs.  The Rongo lab is adjacent to the RWJMS research tower and the Nelson Biological Labs (Rutgers), each of which houses a neuroscience group.  Hence, we have an excellent and diverse neuroscience community at Rutgers/UMDNJ, including the labs of Cheryl Dreyfus (growth factor signaling in the CNS), Mark Plummer (electrophysiology of hippocampal synapses), Shu Hsu (vesicular trafficking in neurons), Bonnie Firestein (synaptic clustering and PDZ proteins in hippocampal neurons), Richard Nowakowski (CNS development), Gleb Shumyatsky (conditioned fear learning), Renping Zhou (neuronal signaling), Robin Davis (physiology of the auditory system), and Wise Young (spinal cord injury and regeneration).  The neuroscience community meets semi-weekly, and graduate students and postdocs either present their recent findings or discuss recent articles in a journal club setting.

As an additional facet to Ms. Ghose’s genetics and neuroscience training, she will attend the annual C. elegans conference (the international meeting and topic-specific meetings rotate each year), as well as the annual Society for Neuroscience conference.  These meetings will enable her to become familiar with the latest developments in the field, and will help her meet colleagues with similar interests.  Her initial experience at a recent New York Academy of Sciences Meeting on Hypoxia has been highly stimulating.   

Finally, I emphasize that post-docs will be able to take advantage of the very dynamic research environment at Rutgers/UMDNJ.  My lab is housed in the Waksman Institute, which contains labs with strengths in plant genetics and genomics, developmental genetics, microbiology, and biochemistry.  They will interact with Institute colleagues at both daily functions and our annual retreat.  She will interact with departmental colleagues at our annual departmental retreat and at other departmental functions.  In addition, multiple departments at both Rutgers and UMDNJ host weekly lecture series where leaders in various fields report on latest research progress – there is always a good seminar to attend.  Finally, there are over 200 research laboratories with expertise in nearly every field, so that people are available for consultation and advice on any technique. 

The Rongo lab has an upright Zeiss compound microscope equipped for epifluorescence and digital image capture, including a high performance Hamamatsu ORCA CCD camera, ImagePro digital imaging software, and Vaytek deconvolution software.  The lab also has it own spinning disk confocal microscope, mounted on a Zeiss compound microscope with a high performance Hamamatsu CCD camera.   We also have an M2BIO UV dissection microscope for high-power and high-resolution imaging of nematodes expressing GFP and RFP-tagged proteins.  The Waksman Institute where the Rongo lab is housed has two compound microscopes equipped for fluorescence.  One of the microscopes is fitted with a fast, high performance SensiCam CCD camera and digital imaging system.  The Institute has a common use, state of the art confocal microscope system (Leica TCS).  My department (Genetics) has a common use, state of the art Zeiss LSM5 confocal microscope in an adjacent building, which we are allowed to use free of charge.  Two inverted Zeiss microscopes belong jointly to the three Waksman nematode labs (Dr. Rick Padgett, Dr. Andy Singson, and myself), and both are set up with micromanipulators for performing nematode microinjections.  There are also 3 common dissecting microscopes equipped for fluorescence microscopy for manipulating nematodes that express GFP, RFP, CFP, and YFP.  Ms. Ghose will thus obtain outstanding training in modern microscopy techniques.

Number of Fellows/Trainees to be supervised during training

Sponsor (Dr. Rongo)

Three graduate students, two postdocs.

Co-Sponsor (Dr. Driscoll)

Four graduate students, six postdocs
