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Fig S1 Partially unrolled RSV CA tube visualized by negative-stain EM. 

(A) Electron micrograph of a negatively-stained RSV CA tube. A small region that has  “unrolled” is indicated 
with arrowheads. The Fourier transform of this region is shown in the inset.  The spots in the diffraction 
pattern can be indexed on a primitive hexagonal lattice with unit cell dimension a = b = ~96 Å, γ = ~120°.  

(B) Unsymmetrized 2D projection map calculated by Fourier synthesis, using crystallographic amplitudes and 
phases extracted from the Fourier transform in (A).



Fig S2 Plot of estimated Bessel order (n) versus layer line number (l) for a RSV CA-SP tube. 

Experimental estimates are shown in green. Expected values for indexing scheme I (12.2 units per 
turn)  or indexing scheme III (14.2 units per turn) are shown in red and blue, respectively. Refer Table 
S2 for details of the indexing schemes.
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Fig S3 Defifinition and application of helical symmetry during the 3D reconstruction of a RSV CA-SP tube.

A) The cross-correlation between the projections of the reconstructed volumes and the matching segments 
as a function of helical rise and rotation.
B) As for part A, but the cross-correlation is explored on a fifiner grid, corresponding to the boxed region in A. 
The refifined estimates for the helical symmetry parameters (asterisk) are very close to the estimates derived 
from initial Fourier based indexing (square).
C) The 3D reconstruction before imposition of local C6 symmetry.
D) Plot of the cross-correlation between original and C6-symmetrized sub-volumes as a function of centroid 
position. The two peaks of equal height are related to each other by the helical symmetry.
E) The 3D reconstruction after imposition of local C6 symmetry. 
F) The Fourier Shell Correlation between reconstructions obtained for half of the data set shows a resolution 
of 27.6Å or 23.7Å using the 0.5 or 0.143 criteria, respectively.
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Supplementary Table

Table S2. Possible helical symmetries deduced from plotting estimated Bessel order n 
versus layer line number l,  expressed in terms of a 2-strand helix 

* For I and III, where no 2-fold rotational symmetry axis exists coincident with the helix axis, 
these are the parameters of the elementary helix by which the helical lattice could also be 
described. 

Screw Rotation Describing Each Strand Screw Rotation Relating the 2 
Strands* 

Rise (Å) Rotation (°) Pitch (Å) Units per turn Rise (Å) Rotation (°)

i 13.6 29.5 166 12.2 6.8 194.75

II 12.5 27.3 165 13.2 0 180

III 11.7 25.4 166 14.2 5.85 192.68


