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        Upcoming Events

    
  
    
      Today

  	
      Biological Physics Seminar: "A top-down computational approach for unraveling complex dynamical system properties – biological implications"
      	
                          Start time:
                        10:00am            
	
                          End date:
                        Wednesday, March 13th            
	
                          End time:
                        11:30am            
	
                        Lecturer: Orr Levy, Yale Abstract:Complex dynamical systems comprise numerous components that interact in a non-trivial topology and non-linear form, giving rise to diverse array of states and rich system properties, spanning from robustness to evolvability. Unveiling such properties is of great importance, enabling better prediction and control of complex systems. However, this endeavor remains challenging due to the incomplete knowledge in many systems. Here, we developed a novel computational top-down approach designed to estimate global features of the complex system from a collection of data samples, without inferring its entire map of interactions. We demonstrate the effectiveness of this approach in two distinct biological cases, by applying it to single-cell RNA sequencing data, inferring different characteristics of the complex machinery of the cell, its gene regulatory network (GRN). First, we found a decrease in the gene-to-gene transcriptional coordination among aging cells, suggesting a general, potentially universal, stochastic attribute of transcriptional dysregulation in aging, implying that the gene regulatory network is progressively losing its consistency across cells as organisms age. In the latter, we leveraged this approach to infer the interaction intensity of GRNs across various cell types. Our findings reveal a pronounced complexity-stability tradeoff, suggesting that a GRN could be stable up to a critical level of complexity, a product of the diversity of gene expression and the intensity of the GRN interactions. This insight suggests that GRNs were shaped by stability constraints, which in turn impose limits on the extent of gene expression diversity within cells.

            
	
                        View this event in Google Calendar            


    


    Sunday, March 17th

  	
      Semester end
      	
                          End date:
                        Sunday, March 17th            
	
                        View this event in Google Calendar            


    


    Monday, March 18th

  	
      Physics Colloquium : "Collisionless shocks around the largest structures" 
      	
                          Start time:
                        12:00pm            
	
                          End date:
                        Monday, March 18th            
	
                          End time:
                        01:30pm            
	
                        Lecturer:  Prof. Uri Keshet (BGU)Abstract:Pristine collisionless shocks were recently detected around galaxy clusters: island universes feeding at the cosmic-web nodes, the largest objects ever to virialize. Although collisionless shocks were anticipated in the 1950s, a self-consistent model for these natural particle accelerators, which boost charged particles to ultra-relativistic cosmic rays, is still unavailable. Galaxy-cluster observations regularly challenge theory, with no self-consistent models for their structure, apparent cooling stability, and unexpected spiral dynamics. Challenges and new hints pertaining to both collisionless-shock and galaxy-cluster physics will be outlined.
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