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Project and Learning Plan

Background and Significance

Sudden Infant Death Syndrome (SIDS) is a leading cause of postnatal infant mortality, although its underlying cause is unknown. One leading hypothesis, based on extensive examination of brain tissue from infants dying of SIDS proposes that a large subset of SIDS is due to 1) an underlying developmental abnormality in brainstem neurons that produce the neurochemical serotonin (5HT), resulting in a failure of protective respiratory responses that are triggered by 2) life-threatening environmental stressors (e.g. hypoxia) during 3) a critical period of postnatal developmental. However, a tractable animal model to test this “5HT triple risk” hypothesis has been lacking. Over the past several years I have examined a genetically engineered strain of mouse (the Pet-1 knockout mouse) that has a severe but highly specific developmental deficiency of brainstem 5HT neurons. My studies demonstrate that these mice have distinctly SIDS-like characteristics. The mutant mice survive to birth, but are born smaller than normal (wild type) littermates. Low birth weight is a recognized risk factor for SIDS. The newborn mutants have depressed and unstable breathing compared to wild types and display an increased incidence of prolonged apneas (periods where breathing ceases completely) that can be exacerbated by exposure to low environmental oxygen. A significant number (~25-30%) of these mutants die suddenly during the first postnatal week but the underlying breathing abnormalities in those that survive resolve spontaneously with increasing postnatal age. Thus, analysis of the Pet-1 mutants has provided genetic support for the 5HT triple risk model by showing that a specific abnormality in 5HT neuron development can create an early critical period characterized by inadequate respiratory responses to changing environmental conditions and susceptibility to early postnatal mortality. However, critical questions remain: What is the full extent to which respiratory control is compromised in the Pet-1 mutants? Is the early postnatal mortality of Pet-1 mutants due to respiratory failure and if so, what is the underlying mechanism for this failure? Is breathing control and/or survival in the Pet-1 mutants further compromised by known risk factors for SIDS (e.g. prenatal exposure to nicotine)? These questions lead to testable hypotheses with potential relevance to understanding the link between 5HT and SIDS. 

Sub-Project 1. Assessment of autoresuscitation capability following repetitive hypoxia-induced apnea in Pet-1 mutant mice. The rationale for this study is based on previous findings from the literature that 1) hypoxia-induced apnea can lead to “autoresuscitation” in both animals and humans that restores rhythmic breathing if environmental oxygen becomes available and 2) that a failure to autoresuscitate may be characteristic of infants dying of SIDS. Recent work in my lab has shown that 5HT-deficient Pet-1 mutants are capable of successful autoresuscitation to a single episode of hypoxia-induced apnea, but the efficiency of this autoresuscitation event is significantly compromised compared to wild type controls. This project will extend these observations by examining the effects of multiple rounds of hypoxia-induced apnea on autoresuscitation efficiency in the Pet-1 mutants. Recent studies in rats indicate that prior exposure to hypoxia-induced apnea impairs autoresuscitation responses to subsequent hypoxic exposures and it has been suggested that repeated episodes of hypoxia due to obstructive apnea or positional asphyxia might lead to autoresuscitation failure and death in human infants. These studies will use whole-body plethysmography, an established technique in my lab, to compare the efficiency of autoresuscitation responses of 5 day-old wild type and Pet-1 mutant mice to multiple rounds of hypoxia-induced apnea. In particular, it will be interesting to see whether these conditions result in a complete failure of the mutants to autoresuscitate. Such a finding would suggest a potential mechanism linking serotonin deficiency and early postnatal mortality in these mice. 

Sub-Project 2. Effects of prenatal nicotine exposure on resting ventilation and autoresuscitation capability in Pet-1 mutant mice. Exposure to nicotine during the prenatal and early postnatal period is a recognized risk factor for SIDS. Moreoever, prenatal nicotine exposure has been shown to produce subtle changes in resting breathing and impair protective reflex ventilatory responses to hypoxia (including autoresuscitation) in rat pups. Whether loss of 5HT neuron function can exacerbate these abnormal responses is not known. This study is designed to test the effects of prenatal nicotine exposure on resting breathing and autoresuscitation capability in 5HT-deficient Pet-1 mutant mice. It will be of particular interest to determine if prenatal exposure to nicotine increases the incidence of sudden neonatal mortality in the Pet-1 mutants or leads to sudden death following hypoxia-induced apnea due to an inability to autoresuscitate. The study would employ techniques already established in my lab. Briefly, mini-osmotic pumps will be surgically implanted under the skin of timed-pregnant heterozygous dams on day 5 of the gestation period. The pumps will be charged with either sterile saline (control) or a saline solution containing nicotine. The pumps are designed to release the charged solution at a constant rate, allowing a controlled nicotine dosage to be delivered to the dam and subsequently to the developing fetuses through the placental circulation throughout the remainder of the prenatal period. Five days after birth, resting ventilation and autoresuscitation capability to a single episode of hypoxia-induced apnea will be compared in wild type and Pet-1 mutant mice using whole-body plethysmography. Since the gestation period in the mouse is approximately three weeks, I plan to “jump-start” this project by having newborns ready for ventilatory measurements when the summer research program begins. If subsequent matings are properly timed and staggered, it should be possible to achieve several additional rounds of litters to allow substantial data collection for this project over the 8 week program. Procedures for both projects have been approved by TCNJ’s Institutional Animal Care and Use Committee (IACUC).
Scope of student activities: Each student will be actively engaged in all aspects of his/her project under my direct supervision and guidance. This will include learning whole-body plethysmographic techniques for baseline ventilatory and autoresuscitation testing, DNA isolation and PCR-based genotyping procedures, and gel electrophoresis, as well as learning to use specialized software programs to analyze data once it is collected. In addition, both students will learn animal husbandry techniques to care for the mouse colony. For the nicotine project, the student in charge will learn to perform the pump implantation while maintaining a sterile surgical field. In addition to the experimental work, students will read and evaluate papers from the primary literature that are related to their individual projects in a “journal club” format. This will help them develop communication skills and allow them to practice critical thinking as they relate what they are reading to their own projects. My goal is to work closely with my students so that they eventually take ownership of their projects. By the end of the program I would like my students to be able to recognize and solve experimental problems as they arise, and be able to define a reasonable “next step” in the progression of their projects The specialized research skills the students will learn and the individual attention they will receive by undertaking these projects are simply not possible in a traditional laboratory course setting. My request for two students is two-fold. First, I can provide two challenging research projects that could be extended into an Independent Study during the academic year. Secondly, I would like my students to get a true sense of what it is like to be part of a research “team”. My experience is that students learn a lot from each other about interpersonal dynamics in this kind of intensive research setting.
Jeffery T. Erickson

Curriculum Vitae

Education

PhD, Physiology, 1992. University of North Carolina, Chapel Hill, NC. Dissertation Title: “Prolonged facilitation of central respiratory neural activity in rat following brief stimulation of the carotid bodies by hypoxia”. Advisor: David E. Millhorn, PhD.

M.S., Marine Science, 1985. University of Miami, Miami, FL. Thesis Title: “Age-specific respiration in the larval queen conch, Strombus gigas Linnaeus, determined by open gradient diver microrespirometry”. Advisor: Peter B. Lutz, PhD.

B.A., Biology, 1977. Williams College, Williamstown, MA. Senior Thesis Title: “The response of striped maple (Acer pensylvanicum L.) to a natural disturbance in the Hopkins Memorial Forest”. Advisor: Henry W. Art, PhD.
Academic and Professional Employment

August 2003 – present: The College of New Jersey. Assistant Professor, Department of Biology.

August 2000 – July 2003: Lecturer in Biology, Department of Biology, Case Western Reserve University, Cleveland, OH; Senior Research Associate, Case Western Reserve University School of Medicine, Division of Pulmonary and Critical Care Medicine, Cleveland, OH.

July 1992- July 2000: Postdoctoral Fellow/Research Associate, Case Western Reserve University, Cleveland, OH. Research focus: respiratory neurobiology, in particular, the role of growth factors in the development of neural pathways underlying the maturation of breathing behavior. Mentor: David M. Katz, PhD.

Grants/Awards

Support of Scholarly Activities (SOSA) awards, 2004-2005, 2005-2006, 2006-2007 and 2007-2008. Program title: “The role of Pet-1, a transcription factor required for serotonin neuron differentiation, in the development of normal breathing behavior in newborn mice”. The College of New Jersey.

Parker B. Francis Pulmonary Research Fellowship, 1995-1998 (Competitive). “Modulation of Carotid Body Afferent Development by Hypoxia”. Three year stipend.

American Lung Association Research Training Fellowship, 1995 (Competitive, awarded but declined). “Modulation of Carotid Body Afferent Development by Hypoxia”.

NIH Institutional Postdoctoral Fellowship, 1992-1994 (Training)


Hawaiian Malacological Society Award, 1984 (Competitive)


Honorable Mention, Thurlow C. Nelson Award, National Shellfisheries Association, 1983


Jesse B. Noyes Fellowship, University of Miami, 1982-1984 (Competitive)

Invited Presentations
Yeshiva University, Stern College for Women, Department of Biology, “SIDS, serotonin, and the control of breathing: Lessons from the Pet-1 knockout mouse”. New York, NY, February 25, 2008.
Experimental Biology 2005 and the XXXV International Congress of Physiological Sciences (IUPS), “Serotonin-deficient Pet-1 null mice display depressed ventilation and increased mortality but are less susceptible to early death when reared in a pathogen-free environment”. Special topics theme: Development of Ventilatory Control: Role of Brainstem Neurotransmitters. San Diego, CA, March 31-April 6, 2005. 

Bowling Green State University, Department of Biological Sciences, “From Genes to Behavior: Neuronal Growth Factors in the Developing Respiratory Control System”. Bowling Green, OH, April 14, 2000.


The American Physiological Society Respiration and Neural Control & Autonomic Regulation Sections and Hypoxia Group; Featured Topic: Physiological and Molecular Responses of Peripheral Chemoreceptors to Chronic Stimuli, “Regulation of Chemoafferent Pathway Development by Oxygen Availability”. Experimental Biology ’99. April 17-21, 1999, Washington, DC. 

The American Physiological Society, Respiratory Biology Social, “Organization and development of chemoafferent input to the brainstem”. Experimental Biology ‘98. April 18-22, 1998, San Francisco, CA. 

The International Society on Oxygen Transport to Tissue (ISOTT), Satellite Symposium: Adaptation to hypoxia, “Growth factor dependence of chemoafferent neurons in vivo.” August 27-29, 1995. Case Western Reserve University School of Medicine, Cleveland, OH. 

Mentoring Undergraduate Research
At Case Western Reserve University I mentored several undergraduate students (Charles Kunos and Andrew Jawa) as a Postdoctoral fellow/Research Associate in the laboratory of dr. David Katz. Andrew’s work on a project aimed at understanding the effects of chronic hyperoxia on chemoafferent neuron and carotid body development earned him co-authorship on a paper published in the Journal of Physiology and Charle’s input was acknowledged in the 1996 Journal of Neuroscience paper (see publications list below).

At TCNJ I have mentored undergraduates in research each year for the past five years as Independent Study students and as participants in TCNJ’s summer research program. 
Independent study:  2003-2004 (George Tewfik, Michael Young); 2004-2005 (Brian Luke, Michael Young, Nimit Saraiya, Jason Salamandra); 2005-2006 (Haroon Rahimi, Anup Shah, Douglas Smith); 2006-2007 (Amit Shah, Brian Sposato, Michael Young), 2007-2008 (Amanda Harris, Amanda Ganza, Samantha Mecker, Ramon Davila).
Summer Research Program at TCNJ: 2004 (Jason Salamandra, Nimit Saraiya), 2005 (Douglas Smith, Amit Shah), 2006 (Brian Sposato, Michael Rossetti). As a result of their summer research experience, all of these students decided to continue their research in my laboratory as Independent Study students.
Of the TCNJ students I have mentored in research in my lab, five (Tewfik, Luke, Saraiya, Rahimis, Smith) are now attending medical school, two have presented their work at a national meeting (Sposato, Rossetti), two have been or soon will be (Rosetti, Sposato) co-authors on resulting publications and two (Saraiya, Salamandra) have been acknowledged for their contribution to published work.


Peer-reviewed Research Publications (*TCNJ undergraduate author)
Erickson, J.T. and *B.C. Sposato. Autoresuscitation responses to hypoxia-induced apnea are impaired in newborn serotonin-deficient Pet-1 homozygous mice. In final preparation for submission to Journal of Applied Physiology.
Erickson, J.T., Shafer, G., *Rossetti, M.D., Wilson, C.G., and E.S. Deneris. 2007. “Arrest of 5HT neuron differentiation delays respiratory maturation and impairs neonatal homeostatic responses to environmental challenges”. Respiratory Physiology and Neurobiology 159:85-101.

Erickson, J.T., Brosenitsch, T. A. and D.M. Katz. 2001. Brain-derived neurotrophic factor and glial cell line-derived neurotrophic factor are required simultaneously for survival of dopaminergic primary sensory neurons in vivo. Journal of Neuroscience 21(2):581-589.

Erickson, J.T., Mayer, C., Jawa, A., Ling, L., Olson, E.B., Jr., Vidruk, E.H., Mitchell, G.S., and D.M. Katz. 1998. Chemoafferent degeneration and carotid body hypoplasia following chronic hyperoxia in newborn rats. Journal of Physiology 509:519-526.

Erickson, J.T., Conover, J.C., Borday, V., Champagnat, J., Barbacid, M., Yancopoulos G.D., and D.M. Katz. 1996. Mice lacking Brain-Derived Neurotrophic Factor exhibit visceral sensory neuron losses distinct from mice lacking NT4 and display a severe developmental deficit in control of breathing. Journal of Neuroscience 16(17):5361-5371.

Finley, J.C.W., Erickson, J.T., He, H.J. and D.M. Katz. 1995. Galanin expression in carotid body afferent neurons. Neuroscience 68:937-942.

Conover, J.C., Erickson, J.T., Katz, D.M., Bianchi, L.M., Poueymirou, W.T., McClain, J., Pan, L., Helgren, M., Ip, N.Y., Boland, P., Friedman, B., Wiegand, S., Vejsada, R., Kato, A.C., DeChiara, T.M., and G.D. Yancopoulos. 1995. Neuronal deficits, not involving motor neurons, in mice lacking BDNF and/or NT4. Nature 375:235-238.

Kanter, R.K., Erickson, J.T., and D.E. Millhorn. 1994. Activation of the c-fos gene in prodynorphin and proenkephalin expressing cells of the nucleus tractus solitarius after seizures. Journal of Experimental Neurology 129:290-298.

Hertzberg, T., Fan, G., Finley, J.C.W., Erickson, J.T., and D.M. Katz. 1994. BDNF supports mammalian chemoafferent neurons in vitro and following target removal in vivo. Developmental Biology 166:801-811.

Erickson, J.T. and D.E. Millhorn. 1994. Hypoxia and electrical stimulation of the carotid sinus nerve induce Fos-like immunoreactivity within catecholaminergic and serotonergic neurons of the rat brainstem. Journal of Comparative Neurology 348:161-182.

Erickson, J.T. and D.E. Millhorn. 1991. Fos-like protein is induced in neurons of the medulla oblongata after stimulation of the carotid sinus nerve in awake and anesthetized rats. Brain Research 567:11-24.

Dean, J.B., Bayliss, D.A., Erickson, J.T., Lawing, W.L. and D.E. Millhorn. 1990. Depolarization and stimulation of neurons in nucleus tractus solitarii by carbon dioxide does not require chemical synaptic input. Neuroscience 36(1):207-216.

Erickson, J.T. 1984. Gradient-diver respirometry applied to free-swimming larvae of the queen conch, Strombus gigas Linne. Journal of Shellfish Research 4(1):5-15.

Book Reviews 
Katz, D.M., Finley, J.C.W., Erickson, J.T. and T. Brosenitsch. 1997. Organization and development of chemoreceptor input to the brainstem. In: The Carotid Body Chemo-receptors. C. Gonzalez, ed. Springer-Verlag, Berlin. pp. 159-170.

Bayliss, D.A., Czyzyk-Krzeska, M.F., Szymeczek-Seay, C.L., Erickson, J.T., Seroogy, K.B. and D.E. Millhorn. 1995. Detection of mRNA in neurons identified by projection or neurochemical content: In situ hybridization combined with retrograde tract-tracing and immunohistochemistry. In: Autoradiography and Correlative Imaging. W. Stumpf and H.F. Solomon, eds. Academic Press, Inc. New York. pp 343-355.

Millhorn, D.E., Bayliss, D.A., Erickson, J.T., Gallman, E.A., and C.L. Szymeczek. 1991. Neurotransmission and regulation of respiration. In: The Lung: Scientific Foundations. R.G. Crystal and J.B. West, eds., pp. 1369-1382. Raven Press, Ltd., New York.

Millhorn, D.E., Bayliss, D.A., Erickson, J.T., Gallman, E.A., Szymeczek, C.L., Czyzyk-Krzeska, M., and J.B. Dean. 1989. Cellular and molecular mechanisms of chemical synaptic transmission. American Journal of Physiology 257(6):L289-L310.

Posters Presented at Scholarly Meetings (*TCNJ undergraduate author)
*Sposato, B.C. and J.T. Erickson. 2007. Autoresuscitation and SIDS: Exploration of the Pet-1 mouse model. Mid-Atlantic Chapter of the Laboratory Robotics Interest Group of the American Chemical Society, May 17th, Hilton East Brunswick, East Brunswick, NJ.
*Rossetti, M.D., *Sposato, B.C. and J.T. Erickson. 2006. Serotonin and the development of breathing behavior: Lessons from the Pet-1 knockout mouse. Society for Neuroscience Annual meeting, October 14-18, Atlanta, GA.
Foglyano, R., Kaffashi, F., Shafer, G., Loparo, K., Erickson, J.T., Deneris, E.S., and C. G. Wilson. 2006. Quantifying respiratory network complexity using entropy in the in vitro mouse brainstem slice. Society for Neuroscience Annual meeting, October 14-18, Atlanta, GA.

Erickson, J.T., *Salamandra, J., *Saraiya, N. and E.S. Deneris. 2005. Serotonin-deficient Pet-1 null mice display depressed ventilation and increased mortality but are less susceptible to early death when reared in a pathogen-free environment. Experimental Biology ‘05 and the XXXV International Congress of Physiological Sciences (IUPS) annual meeting, San Diego, CA, March 31-April 6, 2005.
Erickson, J.T., Hendricks, T.J. and E.S. Deneris. 2004. Serotonin-deficient Pet-1 null mice display a range of behavioral deficits, including depressed and irregular breathing during early postnatal development and heightened anxiety and aggression as adults. Gordon Conference Abstract. Genes and Behavior. Ventura, CA, February 8-13, 2004.

Deneris, E.S., Scott, M. and J.T. Erickson. 2004. Molecular genetics of serotonin neuron development and function. Theme: Serotonin and neurodevelopment: Beyond neurotransmission. Congress of the European College of Neuropsychopharmacology. Stockholm, Sweden. October 9-13, 2004.

Erickson, J.T., Hendricks, T.J., Wegman, L.J. and E.S. Deneris. 2003. Serotonin-deficient Pet-1 null mice display increased mortality, depressed ventilation, and an increased incidence of hypoxia–induced apnea during the early postnatal period. Society for Neuroscience Annual meeting, November, 2003, New Orleans, LA. 
Erickson, J.T., and D.M. Katz. 2000. BDNF and GDNF are required simultaneously for survival of fetal primary sensory neurons in vivo. Society for Neuroscience Abstracts 26(1):848.

Erickson, J.T., and D.M. Katz. 1999. Dual requirement for BDNF and GDNF during cranial sensory neuron development. Society for Neuroscience Abstracts 25(1):768.

Erickson, J.T., Mayer, C.A. and D.M. Katz. 1999. Regulation of chemoafferent pathway development by oxygen availability. Faseb Journal 13(5):A1092.

Erickson, J.T., Ling, L., Olson, E.B., Jr., Vidruk, E.H., Mitchell, G.S. and D.M. Katz. 1997. Evidence for a critical period for regulation of chemoafferent transmitter phenotype by neuronal activity. Society for Neuroscience Abstracts 23(2):434.

Erickson, J.T., Conover, J.C., Borday, V., Champagnat, J., and D.M. Katz. 1996. BDNF-, but not NT4-knockout mice are deficient in dopaminergic visceral sensory neurons and display severe developmental deficits in control of breathing. Society for Neuroscience Abstracts 22(2):991.

Erickson, J.T., Conover, J.C., Smeyne, R.J., DeChiara, T.M., Barbacid, M., Yancopoulos, G.D. and D.M. Katz. 1995. Neuronal survival in BDNF-, NT4-, BDNF/NT4- and TrkB-deficient mice: Gene dosing and compensation. Gordon Conference Abstract. Neurotrophins. Plymouth, NH, July 23-28, 1995.

Erickson, J.T., Conover, J.C., Smeyne, R.J., DeChiara, T.M., Barbacid, M., Yancopoulos, G.D. and D.M. Katz. 1995. Comparison of BDNF-, NT4-, BDNF/NT4- and TrkB-deficient mice: Gene dosing effects and compensation. Society for Neuroscience Abstracts 21(3):1054.

Erickson, J.T., Smeyne, R.J., Barbacid, M., and D.M. Katz. 1994. Visceral sensory neurons are severely depleted in mice lacking functional trkB protein tyrosine kinase receptors. Society for Neuroscience Abstracts 20(2):1091.

Hertzberg, T., Erickson, J.T., Fan, G., Finley, J.C.W., and D.M. Katz. 1994. TrkB ligands regulate cardiorespiratory afferent development. Society for Neuroscience Abstracts 20(2):1093.

Hertzberg, T., Erickson, J.T., Fan, G., Finley, J.C.W., and D.M. Katz. 1994. Regulation of carotid body afferent development by brain-derived neurotrophic factor (BDNF). American Lung Association/American Thoracic Society International Conference, Boston, MA, May 21-26, 1994.

Katz, D.M., Erickson, J.T., Jackson, B.C., and T. Hertzberg. 1994. Phenotypic plasticity in chemoafferent neurons: Evidence for an activity-dependent mechanism. Society for Neuroscience Abstracts 20(1):543.

Zhu, W.Z., Erickson, J.T., Czyzyk-Krzeska, M.F., Lawson, E.E. and D.E. Millhorn. 1991. Developmental expression of 5-HT1c receptor mRNA in rat hypoglossal nucleus (nXII). Society for Neuroscience Abstracts 17(1):363.

Szymeczek, C.L., Erickson, J.T., Bayliss, D.A., and D.E. Millhorn. 1990. Developmental changes in thyrotropin-releasing hormone mRNA levels in rat raphe medullary neurons. Faseb Journal 4(4):A1106.

Millhorn, D.E., Bayliss, D.A., and J. T. Erickson. 1990. Thyrotropin-releasing hormone (TRH) innervation of dorsal vagal complex (DVC) is from caudal raphe nuclei but not paraventricular nucleus (PVN): a combined in situ hybridization and retrograde labeling study. Faseb Journal 4(4):A881.

Erickson, J.T., Millhorn, D.E., and T. Gorcs. 1989. Evidence for serotonin (5-HT) and substance P (SP) coexistence in fibers projecting from caudal midline structures to the nucleus tractus solitarii (NTS) in cats. Faseb Journal 3(3):A403.

Erickson, J.T. and D.E. Millhorn. 1986. Effect on respiratory and non-respiratory neuron activity of moderate hypoxia in peripherally chemodenervated cats. Federation Proceedings 45:1047.

Past SURP Awards

I have involved students in research during the summer in 2004, 2005 and 2006 (i.e. BSRP/SURP). 
During the summer of 2004, I mentored Jason Salamandra and Nimit Sariaya, both of whom subsequently joined my lab for a year-long Independent Study the following academic year. During the summer, Jason and Nimit worked together on a project investigating the effects of elevated environmental temperature on breathing behavior in the Pet-1 mutant mice and performed several experiments to determine ventilatory responses of the mutants to elevated CO2 levels. Though not a complete study, some of the CO2 response data they accumulated during their summer research was subsequently used in my recent Respiration Physiology and Neurobiology publication and their contribution was acknowledged. Nimit is now in medical school at UMDNJ. 
During the summer of 2005, Douglas Smith and Amit Shah joined my lab for the summer research program. Their projects revolved around developing immunohistochemical procedures for detecting serotonin and tyrosine hydroxylase and several other neurochemicals in brainstem tissues from newborn mice. Both Doug and Amit subsequently continued with Independent Study in my lab. Doug Smith is now in medical school at UMDNJ.
During the summer of 2006 I mentored Brian Sposato and Michael Rossetti. Both continued in my lab the following academic year as Independent Study students. As a direct result of their summer training, Brian and Michael were able to launch Independent Studies that have led to co-authorship on two papers. Michael performed an in-depth quantitative comparison of 5HT cell number in wild type and Pet-1 mutant brainstem that was an integral part of my recent Respiration Physiology and Neurobiology paper. He is third author for his substantial contribution to this work. Brian Sposato began a new study using his expertise in plethysmography to examine autoresuscitation responses in the Pet-1 mutants. This has led to a manuscript that he has co-authored that will soon be submitted to Journal of Applied Physiology. Along the way, both Brian and Michael have presented their findings, first at the 2006 Society for Neurosciences meeting in Atlanta, GA on October 16th, 2006 and more recently at the 2007 ((( Convention sponsored by the Rho Lambda Chapter at Elizabethtown College in Elizabethtown, PA on March 24th, 2007. In addition, Brian, Michael and Amit Shah presented posters on their work at the Mid-Atlantic Chapter of the Laboratory Robotics Interest Group of the American Chemical Society held at the Hilton East Brunswick, East Brunswick, NJ. on May 17th, 2007. Brian won third place among 40 posters for the best student poster, University/College division.
Itemized Budget
Item










Amount
Student stipend (x 2)








$5,000.00

Student housing (x2)








$2,504.00

Faculty stipend








$1,000.00

Project-related expenses:


Food and bedding for mouse colony during program



$135.00

Puretaq PCR beads for genotyping 





$300.00

PCR primers for genotyping






$65.00
Total expenses:








$9004.00
Lauren Anllo

Major: Biology (BIOA)

Year in school: Sophomore

Completed course credits: 66

Expected graduation date: 05/2010

Overall GPA: 3.975

In-major GPA: 3.958 (3.89 just Biology courses)

On-campus housing is requested.

Faculty member with whom I am interested in working: Dr. Erickson 

Some of my key personality traits – including my ambition, dedication, motivation, and competitive nature – as well as my passion for biomedical sciences have led me to aspire to the career goal of becoming a pediatric physician. I am an individual who enjoys being challenged, and I yearn to apply my diligence and intellect to my success in the challenging Biology program at TCNJ and to a future career as a physician. I firmly believe that the lab experience I would acquire via participation in the MUSE program would aid me in making these academic and career goals a reality. The MUSE program would present to me a potential opportunity to enhance my ability to think critically and creatively about the design of experiments and the interpretation of data. Such critical thinking and problem solving skills are valued for my success in college and in the future in medical school. Furthermore, working with my mentor in the MUSE program would allow me to enrich my laboratory skills and enable me to enhance the efficiency of my lab work both in the classroom laboratory and in the field. Such growth would increase the value of my lab results and my repertoire of laboratory techniques, thus making me a more mature scientist. Because of the ways in which participation in the MUSE program would enable me to grow as a student and a scientist, my inclusion in this program would also make me a more competitive applicant to other research programs and to medical schools in the future. This advantage would certainly contribute to the accomplishment of my career goals.

I believe that my excellent performance in relevant coursework as indicated on my transcript, my commitment to my work, and my strong interest in mentored research make me an eligible candidate for the MUSE program. Although I have not yet participated in a research internship, a recent classroom experience in my Ecology class in which my lab group designed, conducted, and reported on our own independent study of old field succession, has greatly enhanced my understanding and respect for the diligence, dedication, and independent problem solving that goes into the research process and the write-up of a professional lab report. I would welcome and enjoy the opportunity to apply and better the skills I have developed thru this assignment to a mentored research experience in the MUSE program. 

I have already spoken to a potential mentor for this program, Dr. Erickson, via e-mail and a meeting in his research lab. He explained to me the type of research that he does with respiratory neurobiology and mice, and he described some potential projects for the summer program. These projects include research exploring how a lack of serotonin or an exposure to nicotine during fetal stages of development can negatively impact respiratory development in mice. This type of research seeks to examine potential factors that can increase the occurrence of SIDS among infants. After explaining his research to me, Dr. Erickson allowed me to come to his lab and observe some of his students working on their research projects. I am interested in Dr. Erickson’s research because neuroscience has always been a topic of fascination for me, and research concerning infantile disease is a step in the right direction towards my future career in pediatrics.
Samantha Mecker
Year: Junior                    

Graduation Date: Spring ‘09

Overall GPA: 3.61 / In-Major GPA: 3.55
Major: Biology               

Completed Credits: 72

Housing Required: No


As a dedicated aspiring scientist, I consider enhancing my laboratory experience as the best possible way to spend a summer. I have been a student researcher at the College since last fall (’07). I am currently enrolled in the BIO-494 Independent Research course, under the supervision of Dr. Erickson. Fall semester was spent immersing myself in the primary literature relevant to our general area of interest, and learning the necessary techniques to enable me to perform experiments on my own. DNA isolation, gel electrophoresis, PCR, and plethysmography are among the skills I have acquired so far. This semester I am conducting my own experiment as a branch off of Dr. Erickson’s work. I am hopeful that, if given enough time to gather the necessary amount of data, my project will yield publishable results, and would like to use the MUSE program to continue my current experiment. 

We are working with mice that are serotonin-deficient as a result of the knockout the Pet-1 gene. I am testing the effect that nicotine has on the ability of the newborn mice (at post-natal day 4.5) to autoresuscitate. This involves monitoring the mating of two heterozygotes and, on day 4 after impregnation, implanting a mini-osmotic pump subcutaneously in the dam. The pump would contain either saline, for the control, or nicotine. After giving birth, the ability of the pups to autoresuscitate would be measured using a plethysmograph and compared to the controls and other data sets in order to determine if there is in fact an impairment in the ability to autoresuscitate as a result of the nicotine exposure. 


This is a very slow progression in which there is no guarantee of results. It is entirely possible that, after mating and implantation and giving birth (a three week process), the mother will not care for the pups, rendering the preceding steps worthless. As it takes so long to even begin to have data available for collection, let alone go through the steps of actual collection and analysis, it would be nearly impossible to retrieve enough results to have a clear understanding of the situation by the end of the semester. If accepted into the MUSE program, this would enable me the much needed time to fully dig into experiment.

Dr. Erickson and I are in agreement with regards to the potential success of this project. The timeline of the experiment would most likely extend to continuing work in his lab in the following fall semester.

Looking to the future, this research is special in the sense that it would help prepare me for exactly what I would like to continue on with. We are using the serotonin-deficient mouse as a model for SIDS (Sudden Infant Death Syndrome) in human infants. The intended procedure requires hands-on dealings with living organisms, ranging from performing surgical procedures to providing daily care. As I intend on applying to medical school, this research is exceptionally relevant to the field of study I plan on continuing with. 
