
Who or what is mentally conjured when you hear “undocumented immigrants” or “illegal immigrants”? What

if they’re further described as Mexican, Irish, welfare recipients, criminals, or high achievers? The contents of

these representations fundamentally reflect how immigrants are understood within and between individuals,

constituting a bridge between structural forces and political decision- and meaning-making. Across three

studies, I take advantage of recent methodological advances to map mental representations of illegalized

immigrants across evaluative, visual, and geographic spaces and quantify how shared or varied they are.

Results reveal a combination of stability and variability: immigrant representations are consistently and

widely racialized through the incorporation of strongly institutionalized and thus readily available racial

schemas. However, this cognitive racialization does not occur uniformly across people as there exists

meaningful and clustered variation in immigrant representations. Together these findings place social

cognition in more direct conversation with critical theorizing and offer fresh approaches for investigating

individual and collective beliefs and their relations.





Innate social behaviors are crucial for survival, thus shared across animal species. In humans, psychiatric

disorders with deficits in social interactions, e.g. autism spectrum disorders, can be observed during child

development and have been associated with amygdala dysfunction. There is still a lack of understanding of

the circuitry and developmental mechanisms for the generation of social behaviors. We have focused on the

murine medial amygdala (MeA) as it receives conspecific pheromone inputs and projects to hypothalamic

regions. The MeA GABAergic cells have been shown to be sufficient for the production of social behaviors

including aggression and mating. Given that these diverse social behaviors differ in their sensory trigger and

behavioral outcomes, can the neuronal substrates for these behaviors be distinct? Taking a developmental

approach, we have previously characterized two MeA GABAergic neuronal subpopulations, marked by the

expression of the transcription factors Foxp2 and Dbx1 which originate from the same embryonic region. The

Foxp2+ and Dbx1-derived subpopulations are spatially, molecularly and physiologically distinct. Interestingly,

I have now observed that these two subpopulations receive anatomically distinct inputs and differ in their

processing of social conspecific information. The MeA Foxp2+ cells are uniquely processing male sensory

cues and are functionally relevant for aggression, while Dbx1-derived cells process multiple sensory stimuli,

particularly female cues. These neuronal responses take place even with no/minimal social experience. To

determine the extent to which these neuronal responses are hard-wired, I investigated the social tuning of

Foxp2+ cells across development by recording the neuronal activity to social cues in juvenile mice at multiple

postnatal days, providing a developmental understanding on how neuronal responses are established. In

conclusion, developmentally distinct MeA neuronal subpopulations differ in their anatomical circuitry, are

differentially relevant for processing conspecific sensory cues and mediating social behaviors.



As we navigate throughout the world, we pick up on not only where things are in physical space, but also

where things are likely to appear based on what we’ve learned in the past. We implicitly acquire the patterns

of different locations we visit, and extract regularities from these experiences. These patterns influence our

subsequent navigation behavior and bias our memories of places we’ve been. Although there are rich

literatures on human spatial navigation and the acquisition of regularities, or “statistical learning,” these

research areas have remained largely separate – despite evidence that both of these processes rely on a

shared neural resource. Previous work has implicated the medial temporal cortex (MT), and the

hippocampus, in particular, in supporting both navigation and statistical learning, yet little is known about

how these roles intersect. Further, it remains unclear how these navigational mechanisms are instantiated in

the real world, beyond virtual analogs of navigation behavior. In this talk, I will present behavioral evidence

that, as human participants navigate to locations in a virtual environment, they extract those locations’

underlying spatial distribution, which biases their memory of the learned locations. I will then provide

evidence via intracranial EEG data that these acquired underlying patterns can be reconstructed from MT

activity during spatial encoding and are predictive of subsequent navigation behavior. Thirdly, I will present

data using a novel direct neural recording method for investigating human spatial navigation in the

real-world. This method provides a rare opportunity to bridge longstanding gaps between the human and

animal model literatures. I will end by positioning our findings as a novel extension of the hippocampus’s role

in representing underlying statistics, and by proposing future work that will investigate hippocampal

subfield-specific contributions to these complex navigational mechanisms.



Most learning studies focus on value-based associations, where cues predict relevant outcomes, like

rewards. Less is known about learning in the absence of value. Dopamine release in the ventromedial

striatum (VMS) is known to reflect value-based prediction errors, but it is not known if it also encodes

errors in value-less information. To address this, I used fiber photometry and dLight1.2 to record VMS

dopamine release in rats during the learning of value-less sensory-sensory associations. Rats were

first exposed to two pairs of neutral contiguous auditory cues, A-B and C-D (preconditioning), then

underwent discriminative conditioning, where B was paired with food and D was not, and finally a probe

test in which all cues were presented. Food-port responding during each cue was similar in pre-conditioning,

and in conditioning rats progressively responded more to B than D. In the probe, most rats responded

more during A than C, indicating they learned the A-B association and used this to infer that A might

also lead to reward (as it predicted B). In the first pre-conditioning trials, I observed dopamine peaks

at each cue onset, and, as learning progressed, these peaks diminished, with responses to predicted

events (B and D) diminishing faster than those to unpredicted stimuli (A and C). Importantly, the few

rats that showed no evidence of learning the A-B association in the probe also had less suppression

of dopamine responses to B in pre-conditioning. Finally, at the start of conditioning, dopamine responses

to B and D were reinstated, indicating that their previous reduction was dependent on their predictability.

My results suggest that VMS dopamine release may reflect a general prediction error term that

encompasses both value-based and value-less experiences, and I am currently working on a computational

model that would unify these different teaching signals into a single normative framework.



Habits are theorized to play a key role in compulsive drug seeking, which is a defining characteristic of drug

addiction. However, there is no established method for assessing habitual responding for IV drug reward.

Current models of compulsive drug seeking introduce a negative consequence (e.g., footshock) during

intravenous (IV) cocaine self-administration to identify rats that continue to take cocaine despite the negative

consequence. Our lab developed a novel method to assess goal-directed vs. habitual responding for IV

cocaine. We trained male rats to self-administer IV cocaine, and then elicited outcome devaluation via

satiety by administering noncontingent IV cocaine prior to a 10-min extinction test. We found that rats

showed sensitivity to noncontingent IV cocaine and reduced responding when given a dose of cocaine that

matched satiety levels during self-administration, indicating the use of a goal-directed strategy. However,

other rats showed insensitivity to noncontingent IV cocaine, indicating the use of a habitual strategy. Using

this method, we sought to determine the relationship between response strategy and compulsive drug

seeking. We trained male rats to self-administer cocaine on a seeking-taking chained schedule of

reinforcement during daily 2-hour sessions. To assess compulsive cocaine seeking, rats were given 4 days of

mild footshock (0.4 mA, 0.3 s, randomly 1/3 of trials) upon completion of the seeking link of the chain during

self-administration. Response strategy was assessed 4 days before and after footshock sessions. We found

that expression of habitual behavior prior to footshock sessions did not predict punishment resistance.

However, rats with higher punishment resistance were more likely to express habitual responding after

footshock. In addition, we found that rats that showed sensitivity to punishment were goal-directed after the

punishment testing. These results indicate that compulsive drug seeking may result from a loss of

behavioral flexibility to switch from habitual to goal-directed behavior.




