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Supplementary Figure 1. Amino acid sequence alignment of ultrastable
SOSIP predecessors. The alignment includes previous versions of BG505 SOSIP (SOSIP.664, SOSIP.v5
and SOSIP.v6), the ultrastable (BG505 SOSIP.v9.1-v9.4) and the glycan hole-masked (BG505
SOSIPv9.3.GM and BG505 SOSIPv9.4.GM) proteins. SOSIP and trimer-stabilizing mutations are
indicated in bold; mutations that result in extra disulfide bonds, in red; stabilizing mutations introduced to
generate the new v9.1-v9.4 SOSIP trimers, in green; and mutations to knock-in the 241 and 289 glycans,
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in purple (HxB2 numbering).
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Supplementary Figure 2. BN-PAGE analysis of PGT145-purified SOSIP.v9 and SOSIP.v5 and SOSIP.v6
reference proteins.
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Supplementary Figure 3. Ni-NTA-capture enzyme-linked immunosorbent assay with PGT145-purified
SOSIP.v9 and the SOSIP.v5 and SOSIP.v6 control proteins against a panel of bNAbs and non-NAbs.
Binding curves of one of the duplicates used to calculate the area under the curve (AUC) values
represented in Figure 1E.

v9.3.XL
>95% / <5%

Supplementary Figure 4. Negative-stain electron microscopy 2D class average representation of the
chemically crosslinked SOSIP.v9.3.XL protein. The percentages of native-like trimers and non-native-like
trimers are shown in green and red, respectively.



Supplementary Figure 5. Protein A bio-layer interferometry assay with SOSIP.v9.3 and SOSIP.v9.3. XL
untagged proteins against a small panel or relevant mAbs. Proteins were purified by PGT145-affinity
chromatography and chemical crosslinking and PGT151-affinity chromatography, respectively, as
described in the methods section. The assay was performed in duplicate and the curves presented
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Supplementary Figure 6. SDS-PAGE and BN-PAGE analysis of non-GM and GM versions of
SOSIP.v9.3 and SOSIP.v9.4 trimers. SDS-PAGE analysis was performed both in non-reducing (-DTT)

and reducing (+DTT) conditions.
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Supplementary Figure 7. Tabulated values of the site-specific glycan analysis of the SOSIP.v9.3.GM

protein.
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Supplementary Figure 8. Ni-NTA-capture enzyme-linked immunosorbent assay with PGT145-purified
non-GM and GM versions of SOSIP.v9.3 and SOSIP.v9.4 trimers against a panel of bNAbs and
non-NAbs. Binding curves of one of the two duplicate experiments performed.
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Supplementary Figure 9. Thermostability of the non-GM and GM versions of SOSIP.v9.3 and
SOSIP.v9.4 proteins. a Fluorescence ratio (F350/F330) (left) and first derivative of the signal (right) data
determined by nanoDSF and used to calculate the temperature of melting (Tm) values of PGT145-purifed
non-GM and GM SOSIP.v9.3 and SOSIP.v9.4 proteins. Dots represent the Tm value of each protein,
calculated as the temperature at which the signal is half of the maximum signal (left) or the value of the
first derivative is maximized (right). b Temperatures of melting of each protein, measured by nanoDSF.
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Supplementary Figure 10. SDS-PAGE and BN-PAGE analysis of proteins used in the immunization
experiment. Untagged proteins for immunization were purified by PGT145- or PGT151-affinity
chromatography and a subsequent step of size exclusion chromatography to remove aggregates.
SDS-PAGE analysis was performed both in non-reducing (-DTT) and reducing (+DTT) conditions.
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Supplementary Figure 11. Antibody-binding titers over time against the autologous Env protein. a
Endpoint antibody-binding titers over time against BG505 SOSIP.v5 trimer as measured by Ni-NTA
enzyme-linked immunosorbent assay. The individual values, mean binding titers and standard deviation
of each group are represented. No significant differences were found by a Kruskal-Wallis statistical test
between groups at any timepoint tested. b Comparison of endpoint antibody-binding titers elicited in
animals vaccinated with SOSIP.v9.3 and SOSIP.v9.4 non-glycan masked (non-GM) immunogens versus
animals vaccinated with SOSIP.v9.3 and SOSIP.v9.4 glycan masked (GM) immunogens. Dots represent
titer values for each animal, while the line and error bars correspond to the geometric mean and geometric
standard deviation of the values in each group. No significant differences were found by a Mann-Whitney
statistical test between groups at any timepoint tested.
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Tier 2
Clade A
Site AMC
Group | Immunogen |[Rabbit ID| WkO Wk4 Wk6 Wk16 Wk20 Wk22 Neutralization
UA129 <20 <20 77 309 164 titers (ID50)
UA130 <20 <20 155 <20 <20 20-40
1 SOSIP.v5 UA131 <20 <20 <20 <20 20 41-100
UA132 <20 <20 413 39 82 101-1000 |
UAI33 | <20 <0 |G 798 <20 B 001 |
UA134 <20 <20 <20 <20 239
UA135 <20 <20 <20 71 217
2 SOSIP.v6 UA136 <20 <20 <20 <20 58
UA137 <20 <20 <20 <20 <20
UA138 <20 <20 62 31 <20
UA139 <20 <20 120 79 69
UA140 <20 <20 81 128 94
3 SOSIP.v9.3 UA141 <20 <20 <20 <20 <20
UA142 <20 <20 837 440 346
UA143 <20 <20 <20 <20 48 345
UA144 <20 <20 <20 40 51 393
UA145 <20 <20 <20 246 320
4 SOSIP.v9.4 UA146 <20 <20 <20 78 283
UA147 <20 <20 <20 <20 <20
UA148 <20 <20 <20 60 202
UA149 <20 <20 <20 64 89
UA150 <20 <20 215 25 58
5 SOSIP.v9.3.XL| UA151 <20 <20 <20 <20 420
UA152 <20 <20 60 152 351
UA153 <20 <20 29 191 270
UA154 <20 <20 <20 <20 <20
UA155 <20 <20 694 383 347
6 SOSIP';/\I/9.3.G UA156 <20 <20 <20 <20 <20
UA157 <20 <20 41 <20 <20
UA158 <20 <20 <20 83 38
UA159 <20 <20 <20 42 94
UA160 <20 <20 <20 109 122
7 SOS'P,;/‘l’g'A"G UAT61 | <20 <20 <20 20 <0
UA162 <20 <20 <20 91 292
UA163 <20 <20 <20 145 26

Supplementary Figure 12. Midpoint neutralization titers (ID50) over time for sera of the immunized
rabbits against a virus pseudotyped with a cytoplasmatic tail truncated BG505 Env (BG505.dCT). ID50
values were determined in a TZM-bl neutralization assay as described in the methods section.
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Supplementary Figure 13. Midpoint neutralization titers (ID50) over time for sera of the immunized
rabbits against a BG505.dCT virus. A set of graphs shows the evolution of the geometric mean
neutralization titers for each group individually. ID50 values are presented on Figure S12.
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Supplementary Figure 15. Midpoint neutralization titers (ID50) for week 22 sera of the immunized
rabbits against a Tier 1A MW965.25 pseudovirus. ID50 values are presented on Figure S14. Individual
ID50 values, geometric means and geometric standard deviations are represented. A Kruskal-Wallis
statistical test indicates significant differences (*) between groups.
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Supplementary Figure 16. Effect of the ultrastabilization on the potency and consistency of autologous
NADb responses. a Correlation plots between geometric mean (Geomean) ID50 and geometric standard
deviation (GSD) of the ID50 against the BG505.dCT virus and the melting temperatures (Tm) of the
immunogens, determined by 2G12 and PGT145 thermostability ELISA. b Correlation plots between the
Geomean and GSD of the ID50 against the full length BG505 pseudovirus and the Tm of the
immunogens, determined by nanoDSF. Spearman r and p-values are presented.



BG505 BG505 BG505
241N/289N | 133aN/136aA | 465N
Tier 2 Tier 2 Tier 2 Tier 2
Clade A Clade A Clade A Clade A
Group | Immunogen |Rabbit ID AMC AMC* AMC AMC*
UA129 1000 737
UA130 <20 <20 <20 22
1 SOSIP.v5 UA131 258 22 118 61
UA132 55
UA133 76
UA134
UA135
2 SOSIP.v6 UA136
UA137
UA138
UA139
UA140
3 SOSIP.v9.3 UA141
UA142
UA143
UA144
UA145
4 SOSIP.v9.4 UA146
UA147
UA148
UA149
UA150
5 SOSIP.v9.3.XL| UA151
UA152
UA153
UA154
UA155
6 SOSIP,;/\‘/9.3.G UAT56
UA157
UA158
UA159
UA160
7 SOSIP,;/\‘/9.4.G UA16]
UA162
UA163

BG505 WT

Neutralization
titers (ID50)
20-40
41-100

101-1000
>1001

Supplementary Figure 17. Midpoint neutralization titers (ID50) for week 22 sera of the immunized
rabbits against the autologous BG505/T332N pseudovirus and a panel of mutant viruses. The mutant
viruses are pseudotyped with Env containing 241N/289N, 133aN/136aA and 465N mutations. ID50
values were determined in a TZM-bl neutralization assay as described in the methods section. Columns
with an asterisk present the average of the ID50 values obtained in two independent replicate assays.



MLV BG505/T332N| BG505 | N88A | N611A| N625A| N160K | N276Q | N279Q | N280D | G458Y Neutralization
titers (ID50)
Neg. control Tier 2 Tier2 | Tier2 | Tier2 | Tier2 | Tier 1B | Tier2 | Tier3 | Tier2 | Tier 1A 20-40
- Clade A Parental| 120-41] 120-41| 120-41{ V2 glycan| CD4bs | CD4bs | CD4bs | CD4bs
Group| Immunogen |Rabbit ID] DUMC DUMC | DUMC | DUMC| DUMC| DUMC| DUMC | DUMC | DUMC | DUMC | DUMC 41-100
3 SOSIP.v9.3 UA139 98 188 195 252 | 237 | 229 151 172 138 120 178 101-1000
a5 IR 21001
6 |S0SIP.v9.3.GM UA157 <20 261 319 | 495 | 963 | 506 513 360 373 585 195
VRCO1 0,100 | 0,104 [ 0,085 | 0,088 | 0,117 | 0,018 | 0,167 >5 >5
PG9 0,025 | 0,028 | 0,021 | 0,027 >5 0,025 | 0,026 | 0,026 | 0,022
PGT128 0,246 | 0,411 | 0,081 | 047 | 0,764 | 0455 | 0,097 | 0,066 | 0,019
PGT151 0,005 | 0,004 | 0,036 | 0,004 | 0,004 | 0,004 | <0.0023 | <0.0023| <0.0023
VRC34.01 0,073 | >5 | 0,004 0059 | 0059 | 0077 | 0,053 | 0,041 | 0,022

|:| 1C50 against parental BG505 virus

El >3-fold reduddon in 1C50 compared to parental BG505 virus

El Expected result of mutakon

Supplementary Figure 18. Midpoint neutralization titers (ID50) for week 22 sera of the UA139, UA142,
UA155 and UA156 rabbits against the autologous BG505/T332N pseudovirus, a parental BG505
pseudovirus and a panel of parental-derived mutant viruses containing the indicated mutations (N88A,
N611A, N625A, N160K, N276Q, N279Q, N280D, G485Y) that cover several bNAb epitopes on the Env
protein. Control bNAbs (VRCO01, PG9, PGT128, PGT151 and VRC34.01) are used to map the epitope
targeted in the case of a reduction in the titers against a mutant virus.




