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Resting-state medial temporal lobe connectivity with reward centers predicts

how motivation impacts learning
Lea E. Frank, Alison R. Preston & Dagmar Zeithamova

Reward Motivates Learning

Monetary rewards improve memory performance such
that greater reward values lead to better memory (Adcock
et al., 2006; Gruber et al., 2016; Wolosin et al., 2012)

Motivated learning tasks activate reward-processing
structures, like the midbrain, striatum and medial
orbitofrontal cortex, as well as the medial temporal lobe
(MTL), including the hippocampus and parahippocampal

cortex (Adcock et al., 2006; Bialleck et al., 2006; Wolosin et al.,
2012)

Interactions between hippocampus and midbrain have
been demonstrated during motivated learning and in a

post-learning resting-state scan (Adcock et al., 2006; Gruber
et al., 2016)

Individual differences in sensitivity to reward correlate
with task-related activation and post-learning resting-
state connectivity (Gruber et al., 2016; Wolosin et al., 2012)

Patterns of resting-state functional connectivity before
the influence of a task may help identify individual
differences (Finn et al., 2015)

“ Does connectivity between reward and memory
structures increase as a function of learning?

“ Does connectivity between reward and memory
structures predict individual differences in
reward-modulated learning?

Participants
- N =34, age 18-30, right handed
- 5subject removed for excessive motion, 3 for interruptions during
scanning, and 2 for missing data (final N = 24)
Scanning Parameters
- TR =2s,1.7 mm isotropic, multiband 3, grappa 2
Scrubbing resting state scan:
- Scrubbing criteria: framewise displacement (FD) > .3, global signal
(DVARS) > .4

- Thresholds were chosen as they removed all differences between groups
on control measures (cerebrospinal fluid, white matter, FD, and DVARS)

Connectivity Metric:
- Partial correlations controlling for white matter, cerebrospinal fluid, 6
motion parameters, and their derivatives. Fisher’s z transformed
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Cued Recall Accuracy

- Cued recall performance was better for high-value trials but
behavioral sensitivity to reward varied among individuals

- Subjects split into 2 groups, reward modulators and non-modulators

- Overall recall accuracy and behavioral reward modulation not

significantly correlated

Resting-state Functional Connectivity Results

2x2x3 Repeated Measures ANOVA
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MTL Connectivity with Midbrain and Striatum Increases Pre to Post-

Learning
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- MTL-MOFC connectivity did not change pre to post, but
rather tracked individual differences in reward modulation

- MTL connectivity, specifically with the striatum and midbrain, significantly
increased as a function of learning

Exploratory Analyses: Are hippocampal connectivity patterns driven by specific subfields?
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o : . . : * =significant pre-to-post change
- Greater connectivity with MOFC in modulators than in non-modulators was present in CA1, DG & subiculum ghiticantp P 8

- CA3-MOFC connectivity increased pre-to-post in modulators only
- Pre-to-post increase in connectivity with midbrain was present in all subfields (n.s. in subiculum). Same pattern
held for connectivity with striatum (data not shown)

A =significant difference between
modulators and non-modulators

& - significant interaction
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- Medial temporal lobe connectivity with the midbrain and striatum
strengthened as a function of reward-motivated learning

- Medial orbitofrontal cortex connectivity with medial temporal lobe
tracked individual differences in reward sensitivity

- Similar patterns were found for individual hippocampal-subfields,
except for CA3 which showed significant pre-to-post increases for
modulators but not non-modulators



