
Reply to Rameix-Welti, “No Incongruity in Respiratory
Syncytial Virus M2-1 Protein Remaining Bound to Viral
mRNAs during Their Entire Life Time”

Thomas A. Edwards,a,b John N. Barra,b

aSchool of Molecular and Cellular Biology, Faculty of Biological Sciences, University of Leeds, Leeds, United Kingdom
bAstbury Centre for Structural Molecular Biology, University of Leeds, Leeds, United Kingdom

First, we thank Marie-Anne Rameix-Welti for the thoughtful comments on our recent
paper (1). The M2-1 protein from respiratory syncytial virus (RSV) has for many years

been rather enigmatic in allowing researchers to probe its structure and function, with
details slow to emerge. In Selvaraj et al. (2), we suggested a model that posited that the
requirement of M2-1 in RSV transcription involved binding of an M2-1 tetramer to every
viral mRNA transcript via its poly(A) tail, and one option we explored was that this
interaction was maintained for the lifetime of the mRNA. This extends the conclusions
presented by Rincheval et al. (3). However, we stated that a limitation of this model was
that the abundance of M2-1 protein in the cell may be insufficient, governed by the
relatively low abundance of M2 mRNAs that encode it. In the helpful letter (1) by
Rameix-Welti about our paper (2), calculations are presented to suggest that molar
quantities of M2-1 potentially exceed those of total viral mRNAs in the infected cell
such that no incongruence exists. We appreciate these efforts to quantify the compo-
nents of the proposed model which, although hypothetical, do lend support to its
feasibility. Of course, we look forward to the time when such quantities can be
experimentally determined.

Further to this, we would like to take this opportunity to bring to the debate an
additional problematic scenario associated with this model to stimulate further discus-
sion. During primary transcription, when the only available transcriptase and source of
M2-1 is the RdRp bound to the infecting vRNA, our model posits that one tetramer of
M2-1 is required for the generation of each RSV mRNA. As the M2 gene is the ninth
transcriptional unit to be encountered by a transcribing mRNA, provision of newly
synthesized M2 mRNAs to provide a pool of M2-1 protein would require a total of nine
M2-1 tetramers to be brought into the infected cell. A critical gap in the current model
is in the identification of the source of these additional M2-1 molecules.

The obligate requirement of M2-1 for transcription as revealed by extensive
minigenome analysis suggests that an initial round of “M2-1-free” transcription
cannot occur, so options include the repurposing of the M2-1 that is thought to be
associated with the matrix in the virion or alternatively, the presence of multiple
RdRps per genome. No experimental evidence for either of these possibilities
currently exists.

As described above, the model we proposed has some notable gaps, but we view
it as a starting point and hope the gaps may soon be closed following careful
experimentation.
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