Assembly of Multicomponent Microcompartment Shells

We show that shells made of at least three types of shell proteins Pdu Microcompartment All-Atom Shell Proteins
can assemble via a bulk-nucleated kinetic pathway which is
inaccessible to shells with less than three shell protein species.
These kinetic pathways also lead to shells with properties that are
different from single-component shells including shells that
encapsulate enzymatic cargo less tightly.
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This sheds light on why nature might prefer to use more types of
shell proteins in an assembly despite it requiring more genes to
encode all the different shell proteins. There results will also inform
synthetic design of microcompartments as nano-bioreactors in non-
native environments.

» Coarse grained molecular dynamics showed how three component
assemblies lead to successful assembly of microcompartments
with few defects in regimes where one and two component . . .

assemblies were higt?ly defective P (ii) Recruitment  (iii) Completion

»  All-atom molecular dynamics was used to confirm that the range of

interactions necessary in the coarse-grained model is present in
the 1,2 propanediol utilization (Pdu) microcompartment system.

» Experiments showed significant deflation of microcompartments
after undergoing dehydration in agreement with the coarse-grained
model’s prediction that a significant volume of water is Coarse-grained and all-atiom models of the shell
encapsulated in the shell proteins in the 1,2 propanediol utilization (Pdu)
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