





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Revealing the neural networks that extract conceptual gestalts from continuously evolving or changing semantic contexts
  
       View ORCID ProfileFrancesca M. Branzi,  View ORCID ProfileGina F. Humphreys, Paul Hoffman,  View ORCID ProfileMatthew A. Lambon Ralph

  
      doi: https://doi.org/10.1101/666370 

  
  
  

Francesca M. Branzi 
1MRC Cognition & Brain Sciences Unit, The University of Cambridge, 15 Chaucer Road, Cambridge CB2 7EF

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Francesca M. Branzi
	For correspondence: 
Francesca.Branzi@mrc-cbu.cam.ac.uk
Matt.Lambon-Ralph@mrc-cbu.cam.ac.uk


Gina F. Humphreys 
1MRC Cognition & Brain Sciences Unit, The University of Cambridge, 15 Chaucer Road, Cambridge CB2 7EF

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Gina F. Humphreys


Paul Hoffman 
2School of Philosophy, Psychology & Language Sciences, University of Edinburgh, Edinburgh, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Matthew A. Lambon Ralph 
1MRC Cognition & Brain Sciences Unit, The University of Cambridge, 15 Chaucer Road, Cambridge CB2 7EF

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Matthew A. Lambon Ralph
	For correspondence: 
Francesca.Branzi@mrc-cbu.cam.ac.uk
Matt.Lambon-Ralph@mrc-cbu.cam.ac.uk




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Reading the news, watching a movie or any other behaviour involving the processing of meaningful stimuli requires the semantic system to have two main features: being active during an extended period of time and flexibly adapting the internal representation according to the changing environment (e.g., change of semantic context). Despite being a key feature of many everyday tasks, formation and updating of the semantic “gestalt” are still poorly understood. In this fMRI study we used naturalistic stimuli and task manipulations to establish which brain areas reflect time-extended semantic combinatorial processes and distinguish them from those related to other cognitive processes (e.g., working memory and domain-general attention). Univariate and multivariate (ICA) techniques revealed various findings: firstly, time-extended formation and reset of the conceptual gestalt is reflected in the neurocomputations of the anterior temporal lobe. Secondly, semantic combinations are supported by a fronto-parietal network, possibly reflecting working memory for the integration of contextual information. Third, during the reset of the semantic gestalt, the ATL neurocomputations are accompanied by the recruitment of the multi-demand network, with a key role of brain structures in the right hemisphere, and other domain-general attentional neural systems. Finally, we show that rather than supporting semantic integration, the default mode network reflects down-regulation of brain regions that are irrelevant for the task. The implications of these findings for neurocognitive models of semantic cognition are discussed.
SIGNIFICANCE STATEMENT Real-life experiences consist of a continuous stream of perceptual meaningful stimuli. Hence, the semantic system is required over an extended-period of time to build a continuously evolving conceptual gestalt from the torrent of words and non-verbal stimuli. By using naturalistic stimuli with extended temporal structure, paired with a univariate and multivariate analyses, we identified the semantic neural network that extracts conceptual gestalts from continuously evolving and changing semantic contexts. Our findings highlight the important contribution of the right hemisphere to naturalistic semantic processing, contrast with accounts positing that DMN has crucial role in semantic integration, and reveal a network crucial for the integration of contextual information.
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