Research Program Summary Cory Inman, Ph.D.

Emotion and memory for the important moments of life serve as the foundation for our sense of self in the moment
and through time. People are stripped of their identity when control of these abilities is lost due to neural disease. To fully
understand and control the neural systems underlying emotion and memory, we must study these behaviors in humans in
complex, real-world settings. However, traditional methods of studying the human brain, like functional magnetic resonance
imaging (MRI) and electroencephalogram (EEG), are limited in their ability to assess and manipulate the precise temporal
and spatial patterns of neural activity in deep brain structures, like the amygdala and hippocampus, which mediate these
fundamentally human behaviors. A more holistic approach to the study of emotion and memory in humans is needed. My
laboratory aims to dissect the emotion and memory functions of the human brain with three complementary lines of research
aimed at: 1) understanding the dynamic organization of neural circuits from single neurons to whole brain networks during
emotion and memory processes using human intracranial electrophysiology and functional neuroimaging, 2) modulating the
activity and organization of these networks to gain control of emotional experience or enhance memory using direct brain
stimulation in humans, and 3) translating these laboratory-based discoveries to neuromodulation therapies that can restore
functional behavior in real-world settings to help those suffering with neural disorders. My research program is built on
behavioral, neuroimaging, and neuromodulation approaches to examine how the brain operates in traditional laboratory
experiments, with the explicit objective of working toward neuroscience studies of real-world cognitive behaviors that extend
beyond laboratory-based discoveries. With the promise shown by my neuromodulation studies aimed at understanding and
treating a variety of memory and mood disorders (e.g., Inman, Manns, et al., 2018, PNAS; Riva-Posse, Inman et al., 2019,
Brain Stimulation; Stangl, Topalovic, Inman et al., 2021, Nature), working towards neuroscientific studies of real-world
cognition is the key translational step needed to push our neuroscientific insights from the laboratory to restoring real-life
cognitive function in those suffering from devastating disorders of emotion and memory.

My lab’s research asks fundamental questions such as: How do we study the neural mechanisms underlying the
formation of episodic memories in rich, complex real-world settings? How does the human brain prioritize specific
experiences for long-term memory storage? What is the role of the human amygdala and emotion in this process? How do
we modulate these systems with direct brain stimulation to treat debilitating disorders? Can we enhance memory for real-
world experiences through direct stimulation of the human brain?

Current and Future Research

Modulating emotion and memory networks with deep brain stimulation (DBS). Building upon a well-cited program of
research investigating the effects of direct electrical stimulation to the human amygdala and subgenual cingulate on emotion
and memory (Inman et al., 2018a, 2018b, Riva-Posse, Inman, et al., 2019), we have recently completed a funding cycle on
an NIH RO1 ((RO1MH120194; $750,347 at Utah) aimed at continuing to expand our understanding of amygdala-mediated
memory modulation. This has culminated in our lab’s first high-impact paper, based on data collected at the University of
Utah and Washington University in St. Louis (Wahlstrom et al., 2026, Communications Biology). This novel paper provides
evidence that amygdala stimulation enhances memory for objects more than for scenes in patients with human epilepsy,
and that these behavioral effects are related to the neural connectivity between the human amygdala and the anterior vs.
posterior portions of the hippocampal memory system. This paper includes 3 postdoctoral or PhD trainees from my lab as
authors, and | am the last author on this in-press, open-access article. Five papers stemming from this project are currently
in revision, submitted, or near submission (see addendum to CV; Kirwan et al., In Revision; Hollearn et al., In Revision; Li
et al., Submitted; Tan et al., Submitted; Hollearn et al., near submission). | have led all project meetings and research efforts
related to this grant and have contributed to all manuscripts produced from this grant. This project has also previously led
to several well-cited publications from my lab. Martina Hollearn has previously contributed to this project by analyzing and
publishing on individual differences in memory modulation (Hollearn et al., 2024). As part of his dissertation, Justin Campbell
has published two papers on the effects of direct amygdala stimulation on evoked potentials and single-unit activity
throughout the human brain (Campbell et al., 2025, Journal of Neuroscience; Campbell et al., 2025, eLife). My lab also
published a review of human amygdala function in Neuron in the Summer of 2023 with multiple student authors (Inman et
al., 2023). Our collaborators at Washington University have also published two papers using data collected in my lab on the
amygdala’s role in fear processing (Xie et al., 2025, Molecular Psychiatry) and a neural code for object representation
(Wang et al., 2025, Nature Communications). Finally, | am honored to have been invited to present this work at the
Laboratory for Clinical Neuroscience in Madrid this past June, and to be invited for an invited symposium at the DBS Think
Tank at the University of Florida this coming September, Cedars-Sinai Center for Neural Science and Medicine, and the
International Brain Stimulation Conference this coming year.

Translating laboratory discoveries to understand and treat real-world cognitive disorders. In a second postdoctoral
fellowship, | developed a neural recording and stimulation platform to conduct real-world navigation and memory
experiments using a suite of wearable and wireless 1'-person experience sensors. The overall goal of this work is to
establish techniques for translating DBS-based memory-enhancement approaches into real-world environments and
experiences. My lab’s current research projects based on these developments uses mobile recording of deep brain activity
to examine how the brain parses our continuous, large-scale, real-world experiences into memorable episodes and will
demonstrate a brand-new method for investigating the neuronal mechanisms underlying real-world human cognition and
behavior (i.e., navigating a long route around a college campus, museum, or botanical garden). The advantage of a wireless
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chronic implant in humans is that simultaneous recordings of neural activity and freely moving behaviors can be explored,
unlike in traditional neuroimaging and neuromodulation methods.

In 2021, my lab was awarded an NSF Foundations grant from the Integrative Strategies for Understanding Neural
and Cognitive Systems program to continue making this vision a reality in 2021 (NSF 2124252; $1,000,000). The goal of
this project was to build and evaluate a system for exploring how the human brain processes information about the real-
world environments we navigate every day. To accomplish this goal, we have directly recorded from the brain while
participants navigate the real world, synchronously capturing information about their first-person experience through a set
of sensors that encompass various human senses, including cameras, microphones, eye-tracking, movement-tracking, and
physiological recordings. Neurosurgical participants with epilepsy who have an implanted neural recording and stimulation
system (NeuroPace, Inc.) used to control their seizures, mentioned earlier, have volunteered for our experiments and
provided rare direct recordings from the human brain while they navigate a complex, real-world environment. We completed
all aims of this project by synchronizing the human experience with neuronal events and estimating changes in brain
dynamics around salient experiences, such as a participant getting lost. This involved developing a robust, portable system
to record and synchronize neuronal activity along with data from wearable sensors that represent a broad subset of human
sensory channels. We have collected in-depth hippocampal oscillatory data from 5 participants as they navigate the real
world with our collaborators at UCLA and we are now poised to collect similar data in Utah this Fall after working through
some challenging legal agreements between NeuroPace and the university. After discussing our project with the
neuroscience editor at Nature, | am preparing a 1%t-author manuscript for submission to Nature detailing the hippocampal
changes that occur around moments when humans become lost and find their way during our real-world navigation task.
This paper will include novel and intricate analyses of navigation behavior and deep brain neural activity related to behavior
and time-locked to visual fixations. | have been fortunate to be invited to present our findings at meetings around the world
(see CV). In this project, research assistants collected and analyzed over 400 participants' worth of behavioral event
segmentation data from first-person videos generated by this study using the psychology participant pool. My student, Wyatt
Wilson, was awarded the Psychology Department’s Outstanding Honors Thesis in Psychology in Spring 2023 for his Honors
Thesis on this data, and Sydney Josifek continued his work on these questions from new perspectives in her Honors Thesis,
which she is preparing for submission to Cognition. Lensky Augustin and Aydin Tasevac have also successfully defended
Master's Theses on these data that are currently being prepared for submission. The platform, developed and proven as
part of this NSF grant, which enables neural recording, direct brain stimulation, and synchronization with external wearable
devices, will open an entirely new area of research at the intersection of computer science, neuroengineering, cognition,
and clinical neuroscience. These studies will launch and accelerate an emerging and pivotal area of research that will
provide therapeutic interventions, proven in the real world, for participants afflicted with debilitating cognitive disorders.

In service of this medium- and long-term goal for my lab, | received a large, multisite (4 sites) NIH BRAIN initiative
grant (R61MH135109) in 2024 to continue this work and create a novel, lightweight system for recording a person’s first-
person experiences in truly real-world settings (museums, gardens, hikes, etc.) in sync with direct brain recordings. Across
all sites, we will receive $5,000,000 in total funding over 5 years (R61 and R33 phases), and | have served as Principal
Investigator across all sites. Since receiving the grant in March 2024, we have nearly completed all of our milestones for
the R61 phase of the project in preparation for receiving the non-competitive R33 award. These accomplishments include
the initial development of the CAPTURE smartphone application, the integration of eye-tracking and psychophysiological
measures (EDA, PPG), and the collection of data on a smartphone. This platform is in pilot testing by my Postdoctoral
Fellow, Dr. Alireza Kazemi, who has successfully collected 10 real-world navigation datasets from healthy participants
without neural recordings. With this pilot data collection, we will have completed all of our R61 milestones and will submit
this fall to receive the next phase of this grant (R33) next spring, in which we will collect data from patients with intracranial
hippocampal recordings synchronized with the CAPTURE app. This grant mechanism is unique in that it includes an
overarching consortium spanning all funded labs in the Brain-Behavior Quantification and Synchronization (BBQS) program.
This includes projects in humans and animal models aimed at developing novel tools, technologies, and approaches to
support a more comprehensive mechanistic understanding of the neural basis of behavior. | have been an active member
of this consortium since its inception and was recently nominated and elected to vice chair the BBQS Consortium Principal
Investigator Committee (the consortium's primary decision-making body). Other successes include the initial deployment of
our system for data collection during a museum memory task at UCLA and opportunities to present on this novel system at
neuroscience and BCI conferences each year. This novel paradigm for collecting 15:-person_behavior will allow my lab
members to become leaders in this paradigm shift towards the study of cognitive neuroscience using naturalistic behavior.
Aydin Tasevac and Dr. Kazemi are developing new projects that will utilize this system to explore the neural mechanisms
of autobiographical memory encoding in truly real-world environments we visit to make lasting memories with our friends
and family (museums, aquariums, outdoor experiences), which has never been possible. Overall, we are well on our way
toward realizing the INMAN lab’s research program. These initial grants are encouraging endorsements of the potential of
our lab’s research program in both the near and long term. | plan to submit multiple grants this year to build on our initial
research success (see CV addendum). My students and trainees have made key contributions to these research aims and
have developed their own research projects for publication. Through the tenure process, I'm excited to continue working
with my lab and collaborators to answer questions in cognition and neuroscience that will now be possible to explore thanks
to our lab’s innovations.



https://www.nsf.gov/awardsearch/showAward?AWD_ID=2124252&HistoricalAwards=false%20
https://reporter.nih.gov/search/5pvQm34lzEutY6R8GqWlFg/project-details/10792324

