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DGKa  represents a novel target for cancer immunotherapy. In this study, we
aimed to elucidate the structural basis for its enzymatic catalysis and regulation. We have produced
a full-length DGKa using insect cell expression system and screened crystallization conditions,
but could not obtain any protein crystals. To determine the structure, we prepared the complex of
DGKa with the Fab from an anti-DGKa monoclonal antibody and initiated the structural analysis
using cryo-EM. We also demonstrated using biophysical methods (NMR and SAXS) that the N-terminal EF
domain adopts a molten globule state in its Ca2+-unbound state. Further analyses indicate that the
partially unfold EF domain interacts with RVH domain, likely via hydrophobic interactions, and this
interaction is modified when the EF domain binds to Ca2+. Taken together, these results present
novel insights into the structural rearrangement of DGKa N-domains, which is essential for the
activation of DGKa .
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