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Figure S1, related to Figure 1. Whole cell ECT of a uninfected S. solfataricus  
A 20 nm slice of the 3-D tomogram, computationally sectioned perpendicular to the 
direction of beam. Scale bar, 200 nm. 
 
 
 



 
Figure S2, related to Figure 2. Two classes of STIV particles observed in vivo 
Surface representation of sub-volumes containing full STIV virions (left panel) and 
empty procapsids (right panel) colored by radial distance from the center. The 30 nm 
slices of the sub-tomograms were viewed perpendicular (x-y plane) to the direction of the 
beam. The radial density plots of the representative particles were displayed on the right 
(full virions in red, empty procapsids in blue).  
 
 



 
 
 
Figure S3, related to Figure 3. STIV particles oriented by ML algorithm 
Surface representation of sub-volumes containing full STIV virions (A) and empty 
procapsids (B) colored by radial distance from the center. The 10 nm slices of the sub-
tomograms were viewed perpendicular (x-y plane) to the direction of the beam (Top raw). 
The model representations of the particle classes and orientations determined by ML 
algorithm were shown in the bottom raw to demonstrate the performance of algorithm.  
The averaged densities of STIV virions (C) and procapsids (D) aligned by the 
orientations determined in ML reconstruction. The center slices of the aligned, averaged 
densities in x-y, x-z, y-z planes were shown from left to right for two classes of particles 
respectively. The appearance of turrets, 13 nm (~ 10.5 pixel) in length, at 5-fold vertices 
indicates the correct computation of orientations for subvolumes. 
 
 



 
Figure S4, related to Figure 4. The correlation coefficients of the template matching 
approach 
The normalized cross-correlations as a function of Euler angelsα, β (A) and γ (B) in 
degrees of a typical particle in the search over orientations by template matching were 
shown. The histogram of normalized cross-correlation peak values of all 143 particles 
were shown in (C). The maximum obtainable correlation values as a function of SNR 
were simulated and plot in (D) using both classes of templates (virion in blue, procapsid 
in red).  
 
 
 
 
 
 



Figure S5, related to Figure 4. STIV particles oriented by the template matching 
approach 
Surface representation of sub-volumes containing full STIV virions (A) and empty 
procapsids (B) (top raw) and the model representations of the particle classes and 
orientations determined by template matching approach (bottom raw) to demonstrate the 
performance of the algorithm. The averaged densities of STIV virions (C) and procapsids 
(D) aligned by the orientations determined in the template matching approach. The center 
slices of the aligned, averaged densities in x-y, x-z, y-z planes were shown from left to 
right for two classes of particles respectively. The appearance of turrets, 13 nm (~ 10.5 
pixel) in length, at 5-fold vertices indicates the correct computation of orientations for 
subvolumes. 
 
 
 
 
 



Figure S6, related to Figure 4.The viral array analysis 
(A) The box plot of the distance between the centers of the particles in clusters to its 1st to 
6th closest neighboring particles. Red bar, median; Blue box, range covered by 25-75% of 
particles; Error bar, minimum and maximum in the distribution. (B) The histogram of the 
distance between the turrets of its neighboring particles within 75 nm. (C) The diagrams 
of unit cells that describe the packing of observed viral arrays.   
 
 


