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Insights into the structure of Lloviu cuevavirus nucleoprotein—RNA
i LB H | complex through cryo-EM

(fm XA DEE)

Lloviu cuevavirus (LLOV) is a novel filovirus detected in Schreiber’s bats in
Europe and was the first identified member of the Filoviridae family outside the
Ebolavirus (EBOV) and Marburgvirus (MARV) genera. Although EBOV and MARV
cause severe hemorrhagic fever in humans and nonhuman primates, the pathogenicity
of LLOV in humans remains unclear. Recent studies using recombinant LLOV
infectious particles and isolated LLOV have confirmed the zoonotic potential of the
virus in vitro, raising public health concerns. However, the virological and molecular
characteristics of LLOV remain unclear.

The LLOV nucleoprotein (NP) encapsidates the single-stranded, viral genomic
RNA (vVRNA) to form a helical NP-RNA complex, which constitutes a nucleocapsid
along with viral proteins VP24, VP30, VP35, and polymerase L. RNA encapsidation
and NP oligomerization are required for the formation of the helical NP-RNA
complex, yet their molecular mechanisms are not well understood. Recent cryo-
electron microscopy (cryo-EM) single-particle analyses have resolved the high-
resolution structures of recombinant EBOV NP (residues 1-450)-RNA and MARV NP
(residues 1-395)-RNA complexes. However, further structural details of the filovirus
nucleocapsid are required to fully understand the filovirus replication cycle.

In this study, to further delineate the structural basis for the formation of the
helical LLOV NP-RNA complex, I determined two structures of the LLOV NP-RNA
helical complex, comprising a full-length (residues 1-749) and a C-terminal truncated
(residues 1-450) NP, using cryo-EM single-particle analysis. The two helical
structures were identical, confirming the dominant role of the NP N-terminal region
during helical assembly. The LLOV NP-RNA protomers displayed a structure similar
to that of EBOV and MARYV, however, the spatial arrangements in the helix differed.
Structure-based mutational analysis was used to determine the residues involved in
helical assembly and vRNA synthesis. The results deepen the understanding of
filovirus nucleocapsid formation and may be further utilized toward the design of

broad-spectrum antiviral drugs.
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