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Elucidating molecular mechanism of mitochondrial membrane fusion in mitochondria
using OPA1l proteoliposome
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Mitochondria are highly dynamic organelles that undergo frequent fusion and
fission. OPAl is an essential GTPase protein for both mitochondrial inner membrane fusion and
cristae structure. OPAl is proteolytically processed into inner membrane-bound long isoforms
(L-0PA1) and soluble short isoforms (S-OPAl). However, little is understood about how OPAl regulate
the membrane morphology. We have developed methods to express and purify human OPAl using the BmNPV
bacmid-silkworm expression system, and found that L-OPAl on one side of membrane, and CL on the
other side are sufficient for the fusion. GTP-independent heterotypic membrane tethering through
L-OPA1 and CL primes the subsequent GTP-hydrolysis-dependent fusion, which can be modulated by the
presence of S-OPAl. These results unveil the unique intracellular membrane fusion machinery unlike
other fusogenic proteins, such as large GTPases mitofusins on mitochondrial outer membrane, and
atlastins on endoplasmic reticulum
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