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(if applicable)

	Start Date
MM/YYYY
	Completion Date
MM/YYYY

	FIELD OF STUDY


	University of California, Santa Barbara
	B.A.
	08/2008
	06/2012
	Biological Sciences

	
	
	
	
	

	State University of New York at Buffalo
	M.A.
	08/2015
	02/2018
	General Psychology

	
	
	
	
	

	State University of New York at Buffalo
	Ph.D.
	01/2018
	02/2023
	Biological Sciences




A. Personal Statement

As a postdoctoral fellow, my objective is to strengthen my understanding of how changes in synaptic properties and connectivity can alter the formation and function of neural circuits during development. By expanding on my existing skills, my goal is to develop a greater understanding of the cellular and molecular mechanisms involved in neural circuit development and how these mechanisms are impaired in disease. 

As a Master’s student in the laboratory of Dr. Derek Daniels, I performed intracranial and gastric surgeries on rats to study their behavioral response to repeated, intracranial injections of Angiotensin II (AngII). After dissociating the effects of AngII from water intake, I found that associative learning was playing a critical role in enhancing the behavioral response to repeated AngII injections. This intriguing result stimulated my interest in understanding how experiences alter synaptic properties in the brain and motivated me to obtain additional training in electrophysiological techniques to more directly examine synaptic and neuronal functions. 

During my doctoral training in the laboratory of Dr. Matthew Xu-Friedman, I examined how synaptic and neuronal processing changes with various acoustic experiences and aging in the auditory brainstem of mice. I assessed how synapses in the auditory brainstem change after noise exposure and deafening using in vitro electrophysiological recordings. For my dissertation I characterized how neurons in the cochlear nucleus change with age using in vivo electrophysiological recordings. I focused on two cell types in the cochlear nucleus- bushy and stellate cells- and recorded their firing activity to a tone stimulus in the presence and absence of a noise masker. This enabled me to quantify the firing activity of neurons and make assessments about their spontaneous activity, dynamic range, tuning precision, and tone-in-noise encoding. I learned how to leverage electrophysiological techniques to answer important questions related to synaptic and neuronal function in the auditory system. 

In the next phase of my career development, I plan to expand my understanding of how synapses function in a new system centered on neurodevelopment. I am particularly interested in understanding how signals from neurons and astrocytes guide synapse formation and maintain synaptic function throughout an organism’s life. Dr. Sarah Ackerman’s lab focuses on the role of astrocytes in regulating synaptic connections and ending critical periods of heightened synaptic plasticity during development. Dr. Ackerman’s lab takes advantage of two model organisms- Drosophila and Zebrafish- to study neuronal plasticity and signaling pathways involved in the proper wiring of circuits in development. Working in Dr. Ackerman’s lab will enable me to gain new skills and expertise to evaluate how molecular mechanisms promote and maintain synaptic connections. Her lab also assays motor behavior in Drosophila to connect synaptic function with behavioral output.  

Training under the guidance of Drs. Sarah Ackerman and Aaron DiAntonio will provide me with valuable experience leveraging genetic approaches to understand the molecular mechanisms that promote synaptic plasticity and circuit function. I am confident that with their mentorship and support I will obtain the experience and expertise needed to develop an academic research career focused on identifying mechanisms that are impaired in neurodevelopmental disorders.


B. Positions, Scientific Appointments and Honors

	Activity/Occupation
	 
Start Date
MM/YY

	
End Date
MM/YYYY

	FIELD

	
Institution
	
Supervisor/
Employer

	Visiting Student
	07/21
	09/21
	Tissue staining & imaging
	Johns Hopkins University
	Dr. Amanda Lauer

	
Graduate Teaching Assistant
	
09/16
	
05/17
	
Health Psychology & Biopsychology
	
SUNY at Buffalo
	
Drs. Moritz & Daniels

	
Graduate Teaching
Assistant
	
01/18
	
05/18
	
Cell Biology
	
SUNY at Buffalo
	
Dr. Lara Hutson

	
	
	
	
	
	

	
	
	
	
	
	


Other Experience and Professional Memberships

2021-2022 		Member, Association for Research in Otolaryngology
2017-2018 		Member, Society for Neuroscience
2017-2018 		Member, Society for the Study of Ingestive Behavior


Honors

2024				NIH Research Supplement to Promote Diversity (3R00NS121137-04S1)
2022				Association for Research in Otolaryngology Travel Award
2021-2022			Mark Diamond Research Fund Grant (SU-21-10)
2018				University at Buffalo Biological Sciences Fellowship for Academic Excellence
2017				NIH Research Supplement to Promote Diversity (3R01DK107500-02S1)


C. Contributions to Science

1. Discovered involvement of associative learning in Angiotensin II-induced water intake
Angiotensin II (AngII) is a potent dipsogen that acts on AngII receptors in the brain to promote water and salt intake. Consecutive, daily injections of AngII lead to an increase in water intake that had been previously attributed to non-associative sensitization. With guidance from Drs. Santollo and Daniels, I designed a set of experiments that successfully dissociated the pharmacological effects of AngII from the drinking behavior in rats (Postolache et al., 2017). This was achieved by implementing a 3 hour delay in water access after intracranial injection of AngII on four consecutive testing days. Water access was not delayed on the fifth day of testing, allowing rats to drink immediately after AngII injection. A separate group of rats received access to water on all testing days and showed an increase in water intake on the fifth day. However, the group that received a delay in water access on the first four testing days did not demonstrate elevated water intake on the fifth day. I conducted additional experiments showing that the enhanced drinking response did not result from the injection itself or gastric delivery of water through a catheter. Taken together, these findings indicated that associative learning, rather than sensitization alone, was contributing to the enhanced behavioral response to repeated AngII exposure. This has implications for how drug addiction and other traditionally classified forms of sensitization are understood and treated.

1. Postolache, M., Santollo, J., Daniels, D. (2017) Associative learning contributes to the increased water intake observed after daily injections of angiotensin II. Physiol Behav. 179: 340-345.

2. Characterized neuronal changes in vivo with age
Age-related hearing loss results from changes in peripheral and central auditory structures that make it more difficult for sounds to be perceived, particularly in noisy backgrounds. Under the guidance of Drs. Xu-Friedman and Lauer, I performed in vivo electrophysiological recordings assessing the properties of auditory neurons with age in the auditory brainstem. Specifically, I recorded the activity of bushy and stellate cells in the cochlear nucleus to a sound stimulus in the presence and absence of masking noise. I found that tuning precision, dynamic range, and the encoding of tones-in-noise either remained unchanged or improved with age. I also found that the spontaneous rate of bushy cells decreased with age, which could improve the detection of salient sound stimuli. These are the first known in vivo extracellular recordings performed in the auditory brainstem of aging mice. The results of this study show that neuronal processing is largely intact early in the auditory pathway, implicating higher auditory areas in the impaired detection of salient sound information with age. Current treatments for hearing loss amplify sound detection by the cochlea and auditory nerve, which are both involved in the early processing of sound information. The results of my experiments indicate that future treatment approaches should consider the functionality of areas later in the auditory pathway, like the auditory cortex, when considering how to enhance sound perception in older patients with hearing loss. 

1. Postolache, M., Connelly, C., Burke, K., Xu-Friedman, M. A, Lauer, A. M. The effects of aging on responses of AVCN units in vivo. In review.


D. Scholastic Performance

University at Buffalo
	YEAR
	COURSE TITLE
	GRADE

	2015
	Biological Bases of Behavior
	A

	2015
	Advanced Statistics Methods 1
	A

	2015
	Cognitive Processes
	A-

	2016
	Advanced Statistics Methods 2
	A

	2016
	Animal Behavior
	A

	2016
	Hormones and Behavior
	A

	2016
	Psychopathology
	A

	2016
	Advanced Social Psychology 1
	A

	2016
	Biological Clocks
	A

	2017
	Biopsychology of Ingestive Behavior
	A

	2017
	Experimental Models of Psych. Disorders
	A

	2018
	Neuroscience 1
	A

	2018
	Scientific Writing
	A



A grade of B or higher is considered a passing grade. 
