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Dynamic resting connectivity of the mesolimbic system is 
associated with individual differences in reward sensitivity

Sarah Kark, Joren Adams, Liv McMillan, Michael Yassa
1Department of Neurobiology and Behavior, 2Center for the Neurobiology of Learning and Memory, University of California, Irvine

Irregular functional connectivity along the reward pathway is 
associated with diminished reward sensitivity

• Reward sensitivity largely relies on functioning of 
the meso-cortico-limbic system

• Prior work has linked subjective reward 
sensitivity with traditional measures of resting 
striatal connectivity (Angelides, Gupta, and Vickery, 2017)

• Assumes connectivity is static across time

• Mood disorders have been linked with changes 
in time-varying resting connectivity (Kaiser et al., 2016)

We test links between trait reward sensitivity 
and variability in meso-cortico-limbic 

resting connectivity.

Resting state fMRI scan sample:
• 61 adults

• ages 18-37 (M=23.0 , SD=5.0)
• 45 females

• ≥ 5 minutes useable resting state data

Self-Report Surveys:
• Reward sensitivity (Carver and White, 1994)

• Depressive symptoms (Beck Depression Inventory [BDI-II]; 
M=25.0, SD=15.25, Range: 0-58)

• ROI-to-ROI resting state analysis 
• Partial Spearman correlations between resting state and BAS 

scores (controlling for age, sex, BDI, mean MRI motion)

Dynamic resting state connectivity analysis:
• Sliding-window approach

• 19 windows (window=35s, step=17.5s)

Present findings:

• Time-varying functional connectivity indices are sensitive 
to subjective reward-related behaviors

• Implicate different parts of the reward circuit

• Striatal resting functional connectivity are linked to 
individual differences in drive

• Meso-limbic dynamic functional connectivity is linked with 
reduced fun-seeking

Future Directions:

• Frontal control (e.g., dorsolateral prefrontal cortex control over striatum)

• Sub-areas (e.g., external globus pallidus and baso-lateral amygdala)

• Spatio-temporal sequencing of brain activity (Cornblath et al., bioRxiv)

• Persistence
• Transitions
• Motifs

• Preliminary evidence links reward responsiveness with state transition probabilities

https://bit.ly/2T7akHU
• Low drive and fun-seeking were linked with more alternations between periods of high 

and low amygdala connectivity with caudate and nucleus accumbens, respectively. 

• High drive was linked with greater dynamic nAcc-pallidum functional connectivity.
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Noche, Jody Rawles, Liz Murray, and Amanda Chun for their work on this 
project. We thank the participants for their time and effort in participating.
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Consummatory, anticipatory
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Seek for potential 

rewards
Pursuit of desired goals

Static connectivity: r-to-Z connectivity values (whole timeseries)
Dynamic connectivity: SD of windowed r-to-Z connectivity values
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• Link with drive is broadly consistent with basal ganglia contributions to habitual control 
over motivated and goal-directed actions (Reeve, 2008)

• Low drive might be related to perturbation of the default inhibitory relationship between 
putamen and globus pallidus (GABAergic)
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*pFDR<.05

^

trend *pFDR=0.07

#puncorr<0.001

r(59) = -0.5, puncorr = 0.0003

#
r(59) = -0.33, puncorr = 0.012
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*

r(59) = -0.44, puncorr = 0.0007

1. VTA
2. Hippocampus
3. Amygdala
4. Nucleus accumbens
5. ACC
6. Caudate
7. Putamen
8. Pallidum
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