
Ronan O’Shea 
3306 Hemlock Ave., Austin, TX 78722 | 443.306.9784 | ronan_oshea@utexas.edu 

 

EDUCATION:                                              
The University of Texas at Austin, Austin, TX 
Center for Perceptual Systems 
PhD candidate ~ Psychology 
Thesis Advisor: Dr. Ian Nauhaus 
Brown University, Providence, RI   Cumulative GPA: 3.8/4.0                                                   
Bachelor of Science ~ Neuroscience (Honors) 
Class of 2019 
Relevant coursework: Neural Systems | Neural Dynamics | Statistical Neuroscience | 
Physiological Pharmacology | Electricity and Magnetism | Organic Chemistry| Python | 
MATLAB | Adobe Suite 
Laboratory Skills: Rodent Surgery | Slice Electrophysiology | Tissue Sectioning | 
Fluorescent Microscopy | Immunohistochemical Assays | Animal Care 
Citizenship: United States of America, Republic of Ireland (EU) 
 
 

RELEVANT EXPERIENCE:                 
 
Undergraduate Honors Thesis, Brown University, Providence, RI   
 September 2018- May 2019 
Neuroengineering and Nanophotonics Laboratory.  Principal Investigator: Arto Nurmikko, Ph.D 
Project: “Decoding Complex Sounds Using Broadband Population Recordings from Secondary 
Auditory Cortex of Macaques” 

Utilized intracortical microelectrode arrays implanted into the Superior Temporal 
Gyrus (STG) of Macaques to collect neural population data during passive listening to 
specifically tailored complex sounds synthesized from phonemes of human and macaque 
vocalizations. My project investigated how machine learning techniques can be optimized to 
reconstruct auditory stimuli from STG activity, with the goal of applying these methods to a 
bidirectional auditory neural protheses.  I developed signal processing methods to meet the 
challenge of reliably producing high-fidelity reconstructions from dynamic neural responses. 
This involved identifying novel time series features and pairwise functions to capture state-
dependent cortical dynamics so that deep learning-based algorithms can be trained to alter 
decoding accordingly. While this project was focused on an engineering outcome, knowledge 
gained regarding cortical encoding models provide will inform future neuroscience research. 

 
Summer Research Fellow, Vollum Institute, Oregon Health & Science University             
June-August 2018 
Laboratory of Brain, Hearing and Behavior.  Principal Investigator: Stephen V. David, Ph.D 
Project: “Neural Decoding for Dynamic Spectro-Temporal Receptive Fields in Auditory 
Cortex” 
 



 I developed linear decoding algorithms for signal unit activity in primary Auditory 
Cortex (A1) of ferrets in order to investigate arousal-dependent changes in sensory 
processing. Spectro-temporal receptive fields of A1 single units show dynamic response 
properties correlated with arousal, as indexed by pupil diameter. My initial analysis showed 
that the accuracy of stimulus reconstruction from single unit activity varied in time with pupil 
diameter. I then focused on distinguishing subpopulations of cortical single units based on 
how their activity was modulated relative to pupil diameter. My analysis revealed 
subpopulations of both fast and regular-spiking units with distinct arousal-firing rate response 
functions. Sampling of these subpopulations in my decoding algorithm revealed that stimulus 
reconstruction is optimized when a diverse set of units is sampled. The results from these 
diffuse subpopulations emphasized the need to sample large populations of cortical cells in 
order to understand dynamic, state-dependent encoding schemes. 
 
Undergraduate Researcher, Brown University, Providence, RI          August 2016- 
December 2017 
Department of Molecular Pharmacology, Physiology, and Biotechnology. Principal Investigator: Julie 
Kauer, Ph.D 
Project: “Genetic Alterations in the RMTg Following Acute Amphetamine Exposure”  
 

In order to investigate aversive conditioning in the hours following stimulant 
administration, I devised an immunohistochemical study of the Rostromedial Tegmental 
Nucleus (RMTg), a region of GABAergic cells in the midbrain projecting to the Ventral 
Tegmental Area (VTA). My study found that two hours after amphetamine injection, mouse 
RMTg shows significantly higher labeling for transcription factor cFos relative to saline-
injected controls. As cFos is a genetic marker for increased neuronal activity, this result 
suggests a role for RMTg projections to dopaminergic cells in the VTA in mediating aversive 
effects of amphetamine administration. In addition, I found that staining for transcription 
factor FoxP1 consistently labels GABAergic cells of the RMTg in both naïve and 
amphetamine-treated mice. This finding provides a valuable histological tool for future 
investigations of the region. 
 
Summer Research Fellow, National Institute on Drug Abuse, Baltimore, MD                   
June-August 2016 
Electrophysiological Research Branch. Principal Investigator: Carl Lupica, Ph.D 
Project: “Comparative pharmacological effects of stereoisomers of designer stimulant alpha-
PVP” 
Award: NIDA Outstanding Research Poster Award 
 

I investigated the modulation of monoamine transmission in rat striatum by α-PVP, a 
synthetic cathinone that is widely abused as a constituent of illicit stimulants known as "bath 
salts.” Using in vitro fast-scan cyclic voltammetry, I found that α-PVP inhibits dopamine 
reuptake and enhances dopamine release in rat striatal slices with a similar potency to cocaine. 
I went on to compare the potency and efficacy of the two enantiomers of α-PVP, finding that 
the S enantiomer has a significantly higher efficacy for dopamine uptake inhibition than the R 



enantiomer. My result provides a basis for future medical practice by offering an early survey 
on the pharmacological effects of a dangerous compound.   
 
 
Volunteer Research Assistant, VA Medical Center, Baltimore, MD       
June-August 2014, 2015 
Exercise and Robotics Center of Excellence. Principal Investigators: Richard Macko, M.D. and Larry 
Forrester Ph.D  
Project: “Robot-aided Neurorehabilitation for Hemiparetic Stroke Patients” 
 
 I assisted in the clinical trials of an impedance-controlled modular ankle robot to 
improve ankle mobility in stroke patients.  I conducted therapy sessions with patients 
involving treadmill walking with an ankle robot attached to the impaired leg to assist in proper 
gait. My responsibilities involved real time adjustment of input parameters to the ankle robot 
to optimize assistance to the patient as well as collection and analysis of gait parameters pre 
and post-therapy. A significant majority of trial participants showed increased ankle mobility 
and reduced dependence on assistive devices for walking.  The technology refined during this 
trial is now being implemented in therapeutic settings under the commercial venture NextStep 
Robotics.  
 
 
ADDITIONAL EXPERIENCE:                  
Team Academic Peer Advisor, Brown Track & Field, Providence, RI                     
September 2017-Present               

•   Appointed by coaching staff to provide academic counseling to over 100 teammates 
 
Radio DJ, WBRU, Providence, RI                                                              
October 2017- Present 
BRU Song Stories 

•   Co-host and curator of a bi-weekly radio broadcast on “Southern New England’s Most 
Music Alternative” 
 

Architecture Summer Student, Harvard University, Cambridge, MA                      
July-August 2017 
Graduate School of Design 

•   Studied Architectural Design full-time in the Career Discovery Program  
•   Completed a series of design projects and theoretical analyses of existing structures  

 
Staff Columnist, Brown Daily Herald, Providence, RI                                                   
January-October 2016 

•   Opinion Editorials 
•   Wrote opinion editorials for Brown University’s independent student newspaper 

 
 



Publications                   
1 . Christopher Heelan, Jihun Lee, Ronan O’Shea, David M. Brandman, Wilson Truccolo,  
Arto V. Nurmikko. “Decoding Complex Sounds Using Broadband Population Recordings 
from Secondary Auditory Cortex of Macaques.” bioRxiv. 
doi: https://doi.org/10.1101/614248. (2019). (preprint) 
2. O’Shea, Ronan T. “Decoding Complex Sounds from Broadband Population Activity in 
Primate Superior Temporal Gyrus.” (2019). (Undergraduate Honors Thesis).  
 
 
VARSITY ATHLETICS                                                                           
Brown University Cross Country/ Track and Field, Providence, RI                        
2015 - 2019 
Cross Country / Long Distance  

•   Run over 100 miles/week in training and competition for a NCAA Division I team 
ranked top 50 in the nation  

•   Compete three seasons out of the year in distances from 3,000 to 10,000 meters at the 
highest level of collegiate athletics, traveling to races throughout the United States.  
 

Archbishop Spalding Cross Country/ Track and Field, Severn, Maryland                                  
2011-2015 
Captain, Cross Country / Long Distance  

•   Maryland Interscholastic Athletic Association 3200m Champion and State meet record 
holder 

 

 


