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Lorem ipsum dolor sit amet, consectetuer adipiscing elit, sed diam nonummy nibh euismod tincidunt ut laoreet dolore magna aliquam erat volutpat. Ut wisi enim ad minim veniam, quis nostrud exerci tation ullamcorper suscipit lobortis nisl ut aliquip ex ea commodo consequat. Duis autem vel eum iriure dolor in hendrerit in vulputate velit esse molestie consequat, vel illum dolore eu feugiat nulla facilisis at vero eros et accumsan et iusto odio dignissim qui blandit praesent luptatum zzril delenit augue duis dolore te feugait nulla facilisi.
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Movie-induced emotion experiences modulate dynamically-occurring amygdala-CAPs

Lorem ipsum

Typoning Background
  Emotion experience is a complex and dynamic process 
  The neural processes underlying emotion experience are    
         poorly understood (Saarimäki, 2021)
  Films evoke a reliable emotion response (Cowen & Keltner, 2017) 
  Advances in fMRI analysis towards neural dynamics drive pop-                         
         ularity of using �lm in a�ective neuroscience
    Much work in a�ective neuroscience is limited to studying few
         emotions at a time

Goals:
    Use �lms to investigate the neural basis underlying emotion  
         experience for 13 emotion categories
    Identify regions with activation spec�c for each emotion cate-
         gory
    Investigate Amygdala Co-Activation Patterns (CAP) from �lm
         fMRI
    Relate dynamic brain states to changes in emotion experience 

Method
Data:

 30 healthy participants (18 female; aged 18 - 35) 
 fMRI of participants watching 14 short �lms (avg. 11’ 26’’)
 3T Siemens Trio,  TR = 1.3, voxels 2.5mm3

 Detailed emotion annotations from previous behavioural
      study for 13 emotion categories

Analysis:
 Standard fMRI preprocessing in fsl
 GLM of fMRI data with 13 regressors of interest using fsl
 Amygdala CAPs were calculated separately for each short    
      �lm (Bolton et al., 2020)
 CAPs were matched using the Hungarian Algorithm
 GLMs of CAP time courses to predict emotion experience
      were performed separately for each emotion category

Typoning Results
   GLM reveals distinct activation maps for each emotion except
        ‘Shame ’, that overlapp with well-known functional networks
        (Figure 1)
   Amygdala CAPs were distributed relatively evenly; fractional
        occupancy ranging from 6.87% to 11.43%
   Rich transitions between states with CAP_1 and CAP_2 serving 
        ‘hub’ function (Figure 2)
   CAPs show several functional networks to be coactivated with
        the amygdalae (Figure 3)
   All 13 emotion categories can be explained by a linear combi-
        nation of between two and seven CAPs

Typoning Conclusion
   Short �lms evoke a wide range of emotions, each with distinct 
        neural activation patterns
   Despite a lack of experimental control both the static and the
        dynamic analysis revealed robust links between neural activa-
        tion and emotion experience
   Amygdala CAPs probe large-scale functional networks compa-
        rable to brain states reported in a recent resting-state study
        using the same technique (Rey et al., 2021). 
   CAPs analysis revealed strong relationship between time courses
        of data-driven brain states and behavioural regressors.
   Future analysis should focus on overlapping brain states to
        probe an underlying integration process of multiple brain
        states (e.g. using iCAPs)
   Dynamic states provide additional insight to static GLM
   This is an important contribution to a growing body of research
        into the neural underpinnings of diverse emotion experiences
        (Horikawa et al., 2020)

Figure 3. Amygdala CAPs and their relationship with emotion time courses. Black 
symbols represent a significant relationship between the CAPs time courses and the 
respective emotion while grey symbols represent that there was no relationship.

Figure 1. Brain activity maps representing significant clusters associated with 
discrete emotions. The maps show z-values beginning at the clusterthreshold 
of z = 3.1. All clusters reached a significance threshold of p < .05.
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Figure 2. Transition probabilities between CAPs. (A) Directional transition probablili-
tes between CAPs while not accounting for transitions of the baseline state. (B) 
Chord diagram of all transition probabilities greater 0.06 highlighting most frequent 
transitions.
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