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Protein complex assembly forms the basis of nearly all biological functions yet how it occurs
in cellulo remains elusive. A general phenomenon is that subunits of protein complexes are
stabilized upon complex formation, whereas unincorporated subunits are degraded. How
such cooperative stability influences protein complex formation and how unincorporated
subunits are eliminated have not been comprehensively investigated. We performed the first
systematic characterization of cooperative stabilization interactions within multimertic
protein complexes and applied protein stability: guided modularity to infer the architecture
and assembly scheme of protein complexes. Our data suggest that protein complex assembly
follows a modular principle via preformed subcomplexes driven by cooperative stabilization
interactions. We further identified a tangled ubiquitin ligase networks responsible for
eliminating unassembled subunits. Our data suggest that viewing protein organization
processes through the lens of protein stability and energy consumption will unveil new
insights and pose concealed challenges about in cellulo proteome regulation landscapes.
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