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Research Experience

Postdoctoral Associate, Baylor College of Medicine, Houston, TX

Advisor: Jeffrey Yau, Ph.D. (2021-present)

Discovering a relationship between gaze and somatosensory feedback through the
feature space of dexterous motor behavior using generalized linear mixed modeling.
Investigating the neural encoding of multisensory integration. Behavioral training of non-
human primates to perform the LRBN task with visual and tactile cues during acute
electrode recordings.

Doctoral Candidate, Baylor College of Medicine, Houston, TX

Thesis Advisor: Benjamin R. Arenkiel, Ph.D. (2012-2020)

Investigating a role for SOX9 in mature astrocytes in the adult mouse olfactory bulb.
Conditional knock out of SOX9 in OB astrocytes revealed an important role in
transcriptional regulation of adult astrocytes as shown through RNA-seq. Whole-cell
patch clamp electrophysiology and ex vivo 2-photon imaging show cell intrinsic
changes in astrocyte properties, leading to cell extrinsic changes in principle pyramidal
neurons. Olfactory behavior assays showed an impairment in olfactory discrimination
tasks. Overall results revealed that transcriptional dysregulation in astrocytes lead to
olfactory deficits due to reduced glutamate uptake.

Investigating a role for local astrocytes in olfactory bulb circuit processing. Used
pharmacogenetic approaches in conjunction with in vivo widefield imaging of the
mouse olfactory bulb to analyze the effects of astrocyte activity on neuronal behavior in a
sensory modality. Imaging results demonstrate that odor-evoked astrocyte activity
colocalizes with neuronal activity, and that astrocyte activity affects neuronal behavior.
Behavior results demonstrate that astrocyte manipulations affect odor detection threshold.
Examined the development of inhibitory granule cells during integration into an existing
sensory circuit through in vivo widefield imaging. Demonstrated that sensory maps of
inhibitory neurons broaden with maturation. Go-NoGo operant conditioning behavior
demonstrated that sensory experience and learning enhances sensory map development
while sensory deprivation restricts sensory map expansion.

Investigated circuit properties in the mouse olfactory bulb through whole-cell patch
clamp electrophysiology utilizing Channelrhodopsin-2 assisted circuit mapping
(CRACM). Demonstrated that EPL interneurons display non-plastic, stereotyped patterns
not affected by olfactory associative learning. Contrastingly, olfactory associative learning
strengthens synaptic connections, enhancing mitral cell input onto granule cells while
granule cells make narrower, more specific inhibition onto mitral cells.

Research Technician, Baylor College of Medicine, Houston, TX




Advisor: Benjamin R. Arenkiel, Ph.D. (2011-2012)

e Established a modified protocol for the fabrication of fiber optic implants and its
permanent fixation onto the cranium for light delivery into the brain for chronic optogenetic
studies in awake, behaving mice.

e PCR genotyping of transgenic embryonic stem cells used in tracing synaptic inputs onto
embryonic stem cell-derived neurons

e Assisted in viral construct cloning and tissue culture for viral packaging (lentiviruses and
adeno-associated viruses)

Research Assistant, Rice University, Houston, TX
Advisor: Jeffrey J. Tabor, Ph.D. (2010-2011)

e Constructed synthetic gene networks using PCR-based cloning techniques to reprogram

how cells interact with one another in Dictyostelium discoideum model organism.
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Oral Presentations
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Teaching and Mentoring
2016-19 McNair _Science Education Collaborative Teaching Fellow — Large group
presentation and taught individual classes at Chase High School and RS Central
Middle and High Schools in Rutherford County, NC as part of a scientific advocacy
and outreach program to rural high schools.

2016 Rotation Mentor — Mentored 1% year student for in vivo widefield calcium imaging

2015 Rotation Mentor — Mentored 1% year student in generating primary neuronal
cultures, transfections, and qRT-PCR

2014 Rotation Mentor — Mentored 1% year student in developing and cloning a vector for
viral packaging

2013 Rotation Mentor — Mentored 1 year student in characterizing a transgenic mouse

line



Academic and Professional Honors
2017 3" place, selected speaker for Baylor College of Medicine Graduate Student
Symposium
2016-19 McNair Science Education Collaborative Teaching Fellow
2014-17 NIH Ruth L. Kirschstein National Research Service Award Predoctoral Fellow
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