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Figure S1. Fixed- and flexible-backbone models have highly correlated predicted stabilities. Each dash

represents a model. The models were ranked based on stability from the lowest to the highest. Rank
correlation of NTD and CTD mutants as predicted by DOPE (A, B), and FOLDEF (C, D).

NTD fixed-backbone models

NTD flexible-backbone models

ranked by FOLDEF

ranked by FOLDEF

3000

2500

Spearman’s
rho =0.56

= = N
o o o
o o =]
o ] o

%
o
o

0 1000 2000 3000
NTD fixed-backbone models ranked by DOPE

3000

2500

Spearman’s
rho =0.56

= T ~N
o o o
o o o
<] <] <]

[V
o
o

0 1000
NTD flexible-backbone models ranked by DOPE

2000 3000

CTD fixed-backbone models

CTD flexible-backbone models

Spearman’s
rho =0.58

ranked by FOLDEF

900
CTD fixed-backbone models ranked by DOPE

1200 1500

"9

w

o

-

o

'8

z Spearman’s
> -

2 rho =0.46
=

c

©

[

900
CTD flexible-backbone models ranked by DOPE

1200 1500

Figure S2. Rank correlation between DOPE and FOLDEEF stabilities. Each dash represents a model.
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Figure S4. Observed mutations were predicted to have stabilities similar to the reference models.
(A,B) Stabilities of the fixed-backbone models of the mature CA hexamer predicted by (A) DOPE and
(B) FOLDEF; (C,D) FOLDEF stabilities of the flexible-backbone models of (C) the immature CA
hexamer and (D) the CTD of the HOH. * Indicates stability of reference structures. Only results from

five higher, five lower and the reference model bins are shown, as they accounted for more than 98%

of all models.
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Figure S5. FOLDEF stability correlation between different template. Each dash represents the
predicted stability change of each mutant model (A) The x- and y-axis values were obtained using the
mature CA hexamer and the mature CA pentamer as the template, respectively (B) The X-axis values
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Figure S7. FOLDEF stabilities of mutations with known phenotypes based on flexible-backbone
models of the immature CA hexamer.

Table S1. Accuracy of using change in structural stability to predict viral infectivity in
binary classification manner.

Template Structure(s) Accuracy @
NTD CTD
Mature CA hexamer (PDB 3H4E) Mature CA hexamer (PDB 3H4E) 73.68%
Mature CA hexamer (PDB 3H4E) CTD dimer (PDB 1A43) 75.00%
Mature CA hexamer (PDB 3H4E) CTD trimer (PDB 3]J34) 76.12%

Immature CA hexamer (4USN) Immature CA hexamer (4USN) 59.28%
a Accuracy = (True positive + True negative)/(True positive + True negative + False positive
+ False negative).

Table S2. Amino acid sites within HIV-1 CA prone to destabilizing mutations.

Site Consensus *Solvent
Frequency Accessibility Binding Site of CA Inhibitors
(HXB2) AA
Surface Area (A?)

2 ILE 0.98 12.77 None

8 GLY 0.99 84.05 None

20 LEU 0.99 2.1 None

23 TRP 0.99 2.30 CAP-1 [1]; BD3, BM4 [2]; Inhibitor3 [3]

CAP-1 [1]; BD3, BM4 [2]; Inhibitor3 [3];
32 PHE 0.99 30.06 . . .
Benzodiazepine series 33 [4]

36 VAL 0.97 1.17 [-XW-053 [5]; BD3 [2]; Inhibitor3 [3]
37 ILE 0.97 23.24 Inhibitor3 [3]

40 PHE 0.99 3.99 Inhibitor3 [3]

43 LEU 0.98 20.56 None

49 PRO 0.99 0 None

52 LEU 0.99 0 None

55 MET 0.99 2.20 None

56 LEU 0.99 11.12 Inhibitor3 [3]

65 ALA 0.99 0 CAP_l. [1]; I.nhlbltf)r:)) [3];

Benzodiazepine series 33 [4]

66 MET 0.99 5.99 Inhibitor3 [3]; PF-3450074 [6]

69 LEU 0.99 2.69 Inhibitor3 [3]

73 ILE 0.99 7.09 PF-3450074 [6]

80 TRP 0.99 52.06 Inhibitor4 [3]

99 PRO 0.99 14.25 None




Table S2. Cont.

Site Consensus Frequency aSolvent Binding Site of CA Inhibitors
(HXB2) AA Accessibility
Surface Area (A?)
101 GLY 0.99 294 None
104 ILE 0.99 0 None
106 GLY 0.99 8.01 None
109 SER 0.99 14.97 None
111 LEU 0.99 24.66 None
117 TRP 0.99 4.69 Inhibitor4 [3]
126 VAL 0.99 0.29 None
133 TRP 0.99 8.19 None
134 ILE 0.99 1.84 Inhibitor3 [3]
138 LEU 0.98 5.77 Inhibitor3 [3]
141 ILE 0.99 0.18 CAP-1 [1]; Inhibitor3 [3]
142 VAL 0.99 4.90 Inhibitor3 [3]
144 MET 0.99 26.57 None
150 ILE 0.99 3.63 CAC1 [7]; CP4 peptide [8]
153 ILE 0.99 18.47 None
161 PHE 0.99 1.55 None
164 TYR 0.99 0 I-XW-053 [5]; NYAD peptides [9]
165 VAL 0.99 165 I-XW-053 [5]; CAI-compound series
[10]; NYAD peptides [9]
168 PHE 0.99 0 I-XW-053 [5]; NYAD peptides [9]
I-XW-053 [5]; CAI peptide [11]; CAI-
169 TYR 0.99 15.6 compound series [10]; NYAD peptides
[°]

I-XW-053 [5]; CAC1 [7]; NYAD

172 LEU 0.99 15.58 .
peptides [9]
189 LEU 0.99 8.37 CAC1[7]
190 LEU 0.99 5.18 CAC1[7]
198 CYS 0.99 0 CAC1 [7]
201 ILE 0.99 49.70 CAC1[7]
202 LEU 0.99 1.28 CAC1[7]
205 LEU 0.98 60.69 None
206 GLY 0.99 21.01 None
CAI-compound series [10]; CACI [7];
211 LEU 0.99 19.02 .
NYAD peptides [9]

214 MET 0.99 7.30 None
215 MET 0.99 4.80 None

abased on the hexamer of hexamer structure (PDB 3]34).
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