







Presenter Notes
Presentation Notes
NOTE #1 Steering Committee Animation #1.  Please add names, affiliation, email of newest folks

NOTE #2 We also wanted to engage the FUTURE by involving Early Career investigators, and empowering them to take charge of key RCN activities 
Our 2023 committee is composed of Animation #2. 
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Date Speaker

5 June Maria Rebolleda Gomez,
UC Irvine

10 July Paula Welander,
Stanford

18 Sept. Steve Vance,
JPL

2 Oct. Patricia Sanchez-Baracaldo,
University of Bristol

6 Nov. Galen Halverson,
McGill

4 Dec. Chinmayee Govinda Raj,
NASA Ames

Field

Microbial Communities
Archaea
Ocean Worlds
Origins of
Photosynthesis

Geochemistry

Instr. Dev. & Space Biol.
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We define a compartment as a structure
in which exchange of components with
the surrounding milieu is restricted,
often but not always, by a membrane or
a protein shell. We hypothesize that
compartmentalization increases
flexibility and/or efficiency in acquiring,
processing and conserving resources
across scales from the molecular to the
ecological. To test this hypothesis we
will use theory and experiment to study
an increasingly complex hierarchy of
compartmentalized structures:

prebiotic aggregates,

problematic metabolites,
bacterial micro-compartments,
nested metabolic compartments
serial endo-symbioses,

microbial consortia.
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Presenter Notes
Presentation Notes
EXECUTIVE SUMMARY (1st Paragraphs) A turning point in the history of life occurred when populations of self-replicating molecules crossed the Darwinian Threshold to cellularity. This most consequential of evolutionary transitions opened the door to the evolution of biocomplexity at all scales, from molecules to ecosystems. The hallmark feature of this transition was the enclosure of self-replicating molecular systems within a boundary. Thus confined, the living world began a process of diversification, driven by biochemical and morphological innovation within compartments. Compartmentalization is a principle by which living systems are organized today, whether that means colocalizing proteins and small molecules into separate phases or dividing labor within and among cells. Members of this interdisciplinary research consortium are motivated to answer the overarching question: How does compartmentalization drive evolution of novelty and efficiency across scales? 
We define a compartment as a structure in which exchange of components with the surrounding milieu is restricted, often but not always by a membrane or a protein shell. We hypothesize that compartmentalization increases flexibility and/or efficiency in acquiring, processing and conserving resources across scales from the molecular to the ecological. We will explore the evolution and functional consequences of compartmentalization across scales that span four levels of complexity: 1) encapsulation of reactive organic and inorganic constituents in a primordial membrane; 2) protected environments within cells created by protein-protein interactions that enhance the efficiency of critical reactions; 3) compartmentalization of genomes within cells created by successive rounds of endosymbiosis; and 4) compartmentalization of metabolic processes among cells created by syntrophic interactions. 
We contend that compartmentalization not only brought life across the Darwinian Threshold, but that it also set the stage for every type of cooperative interaction from metabolism to ecosystems. We further contend that, in order to trace the evolutionary path from earliest cells to multicellularity, astrobiologists need to consider not just the rock record and the genomes of extant species, but also those structures in extant living systems that enable different functions to be hosted and regulated within and between cells. These structures are emergent properties of genomes, produced by complex interactions among many genes, and most are too fragile to be preserved in the rock record. Thus, the best way to understand the evolution and consequences of compartmentalization is to discover how it works across scales in protobiological and extant biological systems. From this fresh perspective, our conceptually and theoretically integrated themes will generate fundamental new insights into the environmental pressures and evolutionary opportunities that brought about the first cells, the diversification of those cells, the emergence of eukaryotes and the emergence of cooperating societies of cells. 
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