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Viral assembly remains one of the most
fascinating biological processes that nature has
ever engineered. A virus first exists as a shell
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The connectivity between the DNA beads is 40
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We study the ejection of double-stranded
DNA from the ®29 phage using a simplified
DNA and capsid model, which we simulate via

. . i _
molecular dynamics using LAMMPS. Uor= oonl = ihree. Smuictions win different lembda valoes -
. The angle potential between DNA beads is that give us three distinct initial conformation:s. 305 By YV vy — vy —
Our coarse-grained model represented by the cosine potential to get the An upward force, analogous fo the force Time ( x 0.2 ps)
Of fhe double-sfranded correct persistence length: iInduced by the ATP-driven motor in our phage Packaqi : £l v f 5da = 0.6. Th
DNA Is represented by . model, is applied on the beads at the bottom of dCrAging 5 SUCCEsSTUT Oy Tor idmbdd = 1.0, 1Ne
a chain of 5,000 beads Uange= Kangle (COSO—c0s60) the feeding tube. packaging force S s’rron_g_; enough O counteract The
modeling the ®29's DNA-DNA affraction. The ’roromql | conforma’rpn
genome(19.3Kb). unravels as the force pulls the DNA inside the capsid.
We observe complete stalling for lambda = 0.8 and

One coarse-grained DNA
bead represents 8 base

o” pairs. The diameter of
~ each bead is 25A (the
double-helix diameter). The bond length is 12.5A
giving the DNA a cylindrical geometry consistent
with known DNA structure.

1.0. The DNA-DNA electrostatic interactions lock the
DNA in its inifial conformation (rod or unorganized
cluster) outside of the capsid rendering the
packaging force ineffective. These conformations
lead to DNA jamming. This stalling pattern is observed
experimentally in a positively charged environment.
Our results indicate that this stalling is due to jamming
outside of the capsid rather than inside.

Moving forward, we will test the sensifivity of
packaging dynamics to a wider range of lambda
values to confirm the location of DNA jamming.

The viral shell is composed of a capsid We carry 5 simulations with different lambda
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