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When a virus particle is empty (i.e. it does not contain genomic material) the thickness of the
beams is equal to the virus shell thickness. The capsid thickness with encapsulated genome due to
DNA/RNA packing can be estimated assuming that DNA/RNA molecules are evenly distributed on
the inner capsid surface. The volume occupied by the genome considered to form a long cylindrical
tube is given by Vgen=πR

2
genLgen, where Lgen is the genome length and Rgen=1.0 nm and 0.5 nm is

the radius of cross-sectional area of the dsDNA molecule (for AdV) and ssRNA molecule (for TrV),
respectively. The inner volume of the virus particle, Vin=Vgen+Vemp, is the sum of the volume
occupied by the genome (Vgen) and the volume of the empty space (Vemp). Here, Vin=4/3πR3

in and
Vemp=4/3π(Rin−rgen)3, where Rin=Rpar−r is the inner radius of the particle shell, r is the shell
thickness, and rgen is the increase in shell thickness due to encapsulated genome. This allows us
to express rgen as rgen=Rin−(R3

in−3/4R2
genLgen)

1/3. For the AdV shell, Rin=36 nm and Lgen=12
µm [1]; hence, rgen=2.5 nm. For the TrV shell, Rin=11 nm and Lgen=3.06 µm (Ref. [12] in main
text); hence, rgen=1.9 nm. These values of rgen for AdV and TrV shells were used to estimate Eb

(Table 1 in main text).
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