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Other Supplementary Material for this manuscript includes the following:

Movies S1 and S2
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Fig. S1. CGMD simulations of CA dimer assembly in the absence of IP6. Snapshots of final
structures from three additional CGMD simulations of CA assembly in the absence of IP6 (CA



hexamer NTDs are green, pentamer NTDs are red and all CTDs are gray). Stable pentamers
are embedded in the lattice. In panel (c) a partially conical capsid is formed.

- X Bk N
- e g XY
s‘&'*: (= HQ‘:\‘ ) “0" ¢ LY
RN ~ “': 3 & et
‘f, & ‘e o o, .~ 'ﬂ} ® & °
RPN - BN . .. ¢ @ ®
#°93°° 6. 0 08 % 8 e s * te 0
2 0..% % . © ¢ @ e
Loye & o00 0% € @ s
(f e 0@ Pl wd ® ¢ o & °
K o . o
hos. 0 . L s * o '
5 e e B W 8y % o *
Nggre ° a4 + Uattr ¢
s @ a5 .46 st e 98 %, 0t
& & - o ¢ %
3 o0 8‘ ¢ L §
Kb o 's &% w0 o, o
"8 g "y B © s o0 o
g . 00,0 0z p® o Oc .‘
Q}DG O o Q‘Q e ®
L e® 0 s®n wd o of
b Qaﬁ ‘ e ¢
o 2
¥, & 180 %
W et B 0 ' o, ol ®
“/0‘9 @ ™ N pi
& ”" P . Q- b - ? ag.»
L
‘o '1:‘ W c
R

Fig. S2. Schematic of IP6 binding with pre-assembled capsid, during IP6
parameterization. (a) CG representation of the R18 ring (green beads) and IP6 (orange bead)
in hexamers and pentamers. Helix 1 of the CA hexamer (from PDB 3H4E (57)) and pentamer
(from PDB 3P04 (75)) shown in distinct colors to highlight the binding location of IP6 in the CG
model. (b) IP6 binding to R18 rings throughout the pre-assembled capsid. Only R18 bead
(green and red for the hexamer and pentamer, respectively) bound IP6 (orange beads) are
shown for clarity.

Supplementary Text

Intrinsic curvature of the capsomers

It has been shown that capsomers in HIV-1 capsids are intrinsically curved (40). We analyzed
our tubular and conical capsids to understand the intrinsic flexibility of these structures. To
determine the planar deviation of each CA in the capsomers, we considered a vector from the
center of mass (COM) of CTD to NTD in each CA and determined the relative angle it forms
with the average normal vector of that capsomer. Now, in a perfectly flat symmetric hexamer or
pentamer, this angle should be zero. But, we observed that both pentameric (Fig. S3a) and
hexameric (Fig. S3b) capsomers in the conical capsid deviated from ideal planar structures
reflecting intrinsic curvature. We note that pentamers in HIV-1 cones adopt to a wide distribution
of curvatures whereas hexamers adopt a homogenous distribution of curvatures (Fig. S3b)
deviating from planarity. We also analyzed hexamers from CA tubes (Fig. S3c) which also have
a homogenous distribution of intrinsic curvature.
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Fig. S3. Curvature distribution of CA in capsomers. (a) Curvature distribution of pentamers
in CA conical capsid. (b) Curvature distribution of hexamers in CA conical capsid. (c) Curvature
distribution of hexamers in CA tube.
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Fig. S4. Non-canonical capsid like particles (CLP). (a) T=1 icosahedral particle formed
exclusively when IP6-R18 interaction strength was increased. (b) Lamellar CLP (46) was
observed for 5:1 IP6/CA simulation (CA hexamer NTDs are green, pentamer NTDs are red and
all CTDs are gray).
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