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Figure 1.4. Conformational changes that occur during fusion.

Before signaling to begin the fusion process occurs, the fusion protein is held in a
metastable prefusion conformation (A). As fusion is initiated, the fusion peptide
inserts into the host cell membrane, extending the adjacent heptad repeat A region
towards the host cell to form a prehairpin intermediate (B). Finally, the prehairpin
intermediate folds upon itself, with the heptad repeats A and B forming a six-helix
bundle and merging the viral and target cell membrane (C). This schematic shows

two adjacent fusion proteins, providing the two-dimensional view of a fusion pore.
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Figure 1.5. The human metapneumovirus particle.

A. Schematic of a HMPV viral particle. The host-derived membrane of the
pneumovirus is studded with multiple copies of the fusion protein (F), attachment
protein (G), and small hydrophobic protein (SH). Directly underneath the
membrane is an ordered layer of matrix proteins (M). The core of the virus consists
of the ribonucleoprotein complex, composed of the nucleoprotein (N), which
encapsidates the negative stranded single sense RNA genome, the
phosphoprotein (P), and the large protein (L), which is an RNA dependent RNA
polymerase. The M2 gene encodes two additional proteins (M2-1 and M2-2), which
play roles in polymerase processivity and immunomodulation. B. The arrangement

of the human metapneumovirus genome.
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Figure 1.6.The human metapneumovirus life cycle.

Entry is initiated when the viral glycoproteins engage cell surface receptors (1).
The viral particle is then endocytosed (2), where fusion occurs in low pH
endosomes (3). As the genome is released, transcription (4) and replication (5)
occur in discrete unenveloped compartments within the cytosol termed inclusion
bodies. Following transcription, viral mMRNA are exported from inclusion bodies,
where they gain access to ribosomes to be translated (6). Following translation,
the matrix protein is promptly delivered into the nucleus. The matrix protein can
shuttle between the nucleus and cytoplasm (7). After the cell surface glycoproteins
traverse the secretory pathway, the matrix proteins assemble them with viral RNA
along with additional viral proteins. These assembled proteins bud into viral
particles (8) and are released (9), prime for infection of other cells. In addition to
release of nascent viral particles, HMPV induces the formation of extensions that

can carry viral genomes from cell-to-cell.
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Figure 1.7. Sequence and structure-based relationships of Mononegavirales
matrix proteins.

The relationships of mononegavirales matrix proteins based on (top) sequence
similarity and (bottom) structure similarity. Top The evolutionary history was
inferred using the Minimum Evolution method. The optimal tree is shown. The tree
is drawn to scale, with branch lengths in the same units as those of the evolutionary
distances used to infer the phylogenetic tree. The evolutionary distances were
computed using the Poisson correction method and are in the units of the number
of amino acid substitutions per site. The ME tree was searched using the Close-
Neighbor-Interchange (CNI) algorithm at a search level of 1. The Neighbor-joining
algorithm was used to generate the initial tree. This analysis involved 13 amino
acid sequences. All ambiguous positions were removed for each sequence pair
(pairwise deletion option). There were a total of 383 positions in the final dataset.
Evolutionary analyses were conducted in MEGA X. Bottom: Structural similarity
dendrogram. The dendrogram is derived by average linkage clustering of the

structural similarity matrix (Dali Z-scores).
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