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A. Domain schematic of EBOV GP ?AC& cleavage
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84.8% sequence conservation in HR1+HR2 across ebolavirus species
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FIG. 3
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D Antigenic profiling of four mAb100/SEC-purified, stalk-modified EBOV GP/GPAmuc-foldon trimers
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E ECED values of four EBOV GP/GPAmuc trimers binding to 10 antibodies 2.
KZ52 C2G4 C4G7 MADb100  MAb114 C13C6  BDBV223 ADI-15878 ADI-15946  CA45
WT GP-foldon 0.03466 0.05924 0.04494 0.02356 0.05633 0.02798 0.02602 0.03393 0.04169 0.05565
GPAmuc-foldon 0.00864 0.01169 0.01258 0.01348 0.01238 0.01516 0.01476 0.01086 0.01048 0.07300
GPAmuc-W615L-foldon 0.00786 0.00946 0.01112 0.01120 0.00722 0.00734 0.01183 0.00970 0.00997 0.03503
GPAmuc-WL2-foldon 0.00825 0.00955 0.01101 0.00970 0.00796 0.00834 0.00848 0.00827 0.00820 0.01285

2EC,, values were calculated from the besting fitting in GraphPad Prism v8.4.3.

F Antigenic profiling of an mAb100/SEC-purified, stalk/HR1.-modified EBOV GPAmuc-foldon trimer
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G EC;, values of a stalk/HR1.-modified EBOV GPAmuc trimer binding to 10 antibodies 2.
KZ52 C2G4 C4G7 MAb100  MAb114 C1316  BDBV223 ADI-15878 ADI-15946  CA45
GPAMuc-WL2P2-foldon 0.00626 _ 0.00967  0.01087  0.00785  0.00747  0.00769  0.00601  0.00969  0.01087  0.01248

aEC,, values were calculated from the besting fitting in GraphPad Prism v8.4.3.
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FIG. 3-cont.
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>LD1 1NI8_A (40aa after C-terminal deletion)
SEALKILNNIRTLRAQARECTLETLEEMLEKLEVVVNERREEESAA

>LD3 10VX_A (60aa after N-terminal deletion)
GHHHHHHTDKRKDGSGKLLYCSFCGKSQHEVRKLIAGPSVYICDECVDLCNDIIREEIKEVAPHRER

>L.D4 2MG4_A (58aa after N-terminal deletion)
MEKRPRTEFSEEQKKALDLAFYFDRRLTPEWRRYLSQRLGLNEEQIERWFRRKEQQIGWSHPQFEK

>LD5 2JV7_A (78aa, without deletion)
DQPSVGDAFDKYNEAVRVFTQLSSAANCDWAACLSSLSASSAACIAAVGELGLDVPLDLACAATATSSATEACKGCLW

>LD6 1JR5_A (88aa after N-terminal deletion)
MNKNIDTVREITVASILIKFSREDIVENRANFIAFLNEIGYV THEGRKLNQNSFRKIVSELTQEDKKTLIDEFNEGFEGVYRYLEMYTNK

>LD8 1R2A_A (39aa after N-terminal deletion)
HMGHIQIPPGLTELLQGYTVEVLRQQPPDLVDFAVEYFTRLREARR
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Dimeric locking domains (LD) for stabilizing the NP-forming interface

> D2 4AYA_B (44aa after N-/C-terminal deletion)
MNDCYSKLKELVPSIPQNKKVSKMEILQHVIDYILDLQIALDSH

>LD7 1PZQ_A (46aa after N-/C-terminal deletion)
GSAASPAVDIGDRLDELEKALEALSAEDGHDDVGQRLESLLRRWNSRRADARSTSAISED

>LD9 2JRX_A (65aa after N-/C-terminal deletion and glycan deletion)
MPQISRYSDEQVEQLLAELLNVLEKHKAPTDLSLMVLGNMVTNLINTAIAPAQRQAIANSFARALQSSINEBKAHEEHHHHHH

Antigenic evaluation of NPs presenting a stabilized GPAmuc trimer
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EC;, values of EBOV GPAmuc trimer and nanoparticles binding to 10 antibodies 2.

KZ52 c2G4 cAG7 mAb100  mAb114  ¢13C6  BDBV223 125;8 1?516 CA45
GPAmuc-WL2P2-foldon 0.00626 0.009672 0.01087 0.007854 0.007466 0.007691 0.006012 0.009685 0.01087 0.01248
GPAmMuc-WL2P2-5GS-FR 0.006621 0.01025 0.009148 0.008558 0.005154 0.004143 0.01762 0.009293 0.005012 0.03987
GPAmuc-WL2P2-E2p-L4P 0.006684 0.01345 0.009341 0.007583 0.004013 0.003659 0.01308 0.0116 0.005695 0.01685
GPAMuc-WL2P2-10GS-I13-01-L7P_ 0.01321 _ 0.02416  0.0226  0.00991 0.004625 0.007286 0.01489  0.06458 0.009234 0.04948

2EC;, values were calculated from the besting fitting in GraphPad Prism 8.4.3.



WO 2022/035739

D cPamuc-wLzP2foldon

6/14

PCT/US2021/045178

FIG. 4-cont.
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FIG. 4-cont.
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Serum antibody response during mouse immunization with GPAMuc trimers and nanoparticles
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ECﬂ titers (fold of dilution) of mouse sera binding to EBOV GP trimers2
w2 W5 w8 W11
WT GP- WT GPAMuc- WT GPAMuc- WT GPAMuc- WT GPAMuc-
Foldon = GPAMuc- WL2P2-  WTGP- GPAMuc- WL2P2-  WTGP- GPAMuc- WL2P2-  WTGP- GPAMuc-  WL2P2-
foldon foldon Foldon foldon foldon Foldon foldon foldon Foldon foldon foldon
M1 0.2454 711 92.87 606.5 8377 10280 10740 32034 18532 10467 56041 36300
M2 21.07 118.6 13.88 4050 5879 3894 3663 40677 20082 20353 83513 28303
M3 4.523 - 67.15 376.3 - 4851 3323 - 14595 16418 - 37914
M4 1.434 16.29 30.62 1183 2755 8470 4338 10690 19570 11262 37135 49211
M5 2.982 88.95 186.9 289 15768 8994 2382 35240 22712 16546 56785 46695
M6 20.05 30.65 127 1804 2752 8816 5651 9447 35455 18888 16351 64055
M7 53 6.727 - 739.7 6293 - 5066 33547 - 26293 42415 -
M8 11.84 4582 30.65 1449 1591 7248 17622 56265 25518 20626 117745 33217

aThe ECg, values were calculated from the besting fitting in GraphPad Prism 8.



WO 2022/035739 PCT/US2021/045178
9/14

FIG. 5-cont.

EC,, titers (fold of dilution) of mouse sera binding to EBOV GPAMuc-WL2?P2-presenting nanoparticles 2
W2 W5 w8 W11
GPAMuc- GPAMuc- GPAMuc- GPAMuc-
GPAMuc- GPAMuc- WL2P2-  GPAMuc- GPAMuc- WL2P2-  GPAMuc- GPAMuc- WL2P2-  GPAMuc- GPAMuc- WL2P2-
WL2p2- WL2P2- 10GS-13-  WL2P2- wWL2p2- 10GS-13-  WL2P2- WL2P2-  10GS-I3- WL2P2- WL2P2- 10GS-I3-
5GS-FR  E2p-L4P 01-L7P 5GS-FR  E2p-L4P 01-L7P 5GS-FR  E2p-L4P 01-L7P 5GS-FR  E2p-L4P 01-L7P
M1 152.9 172.3 147.5 2367 4154 4389 9932 11715 7637 24325 17631 13984
M2 146.4 1121 40.52 3115 2559 5927 10324 12671 11689 22640 11150 34464
M3 101.6 85.93 115.2 1691 4077 7196 4239 8701 14184 10166 15309 26621
M4 158.5 121 158.9 2053 3426 4860 7750 6774 16144 23135 18605 18439
M5 99.49 105.6 164.8 3598 692.1 8006 6227 9166 19698 38846 13793 19315
M6 83.85 104.8 66.92 4238 2973 5440 17428 12140 10331 24189 17649
M7 100.8 142.3 305 9029 3443 3872 20184 10342 11975 34598 15778 21201
M8 103.8 178 93.03 725.6 3022 15325 11421 7550 16234 13170 11012 37636
aThe ECg, values were calculated from the besting fitting in GraphPad Prism 8.
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A Serum antibody response during rabbit immunization with GPAMuc trimers and nanoparticles
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B EC., titers (fold of dilution) of rabbit sera binding to EBOV GP trimers?
W2 W5 W8 W11 W13
WT GPAMuc- WT GPAMuc- WT GPAMuc- WT GPAMuc- WT GPAMuc-
GPAMuc-  WL2P2-  GPAMuc-  WL2P2-  GPAMuc-  WL2P2-  GPAMuc- WL2P2-  GPAMuc-  WL2P2-
foldon foldon foldon foldon foldon foldon foldon foldon foldon foldon
M1 464.2 2428 9404 35115 13868 10110 18135 16116 12777 13338
M2 455.9 1044 8904 26144 4647 12073 4446 8694 3143 5177
M3 701.1 378 8943 13273 12652 8363 9807 6517 6681 3586
M4 56.68 336.2 2392 18008 2220 6092 2663 6901 1443 3424

aThe EC;, values were calculated from the besting fitting in GraphPad Prism 8.4.3.

EC,, titers (fold of dilution) of mouse sera binding to EBOV WT GPAMuc-presenting nanoparticles 2

w2 W5 W8 w11
WT WT WT WT
WT WT GPAMuc- WT WT GPAMuc- WT WT GPAMuc- WT WT GPAMuc-
GPAMuc- GPAMuc- 10GS-13- GPAMuc- GPAMuc-  10GS-I3- GPAMuc- GPAMuc-  10GS-13-  GPAMuc- GPAMuc-  10GS-I3-
5GS-FR___E2p-L4P  01-L7P 5GS-FR___E2p-L4P  01-L7P 5GS-FR___E2p-l4P  01-L7P 5GS-FR___E2p-L4P  01-L7P
M1 392.7 133.3 404.2 9406 14736 21261 12961 11405 32895 2041 8972 26363
M2 116.9 734.7 1207 20093 23950 44607 12927 15609 45311 8893 16560 31073
M3 120 201.1 1774 18894 19727 41440 12770 12457 47664 8644 9954 28526
M4 368.2 1126 1382 16116 34695 27116 13140 22771 32291 10558 16803 25205
W13
WT
WT WT GPAMuc-

GPAMuc- GPAMuc-  10GS-I3-
SGS-FR___E2p-l4P  01-L7P

M1 5272 5795 16907
M2 6817 12387 18398
M3 4146 4889 16645
M4 5047 8066 18753

The EC;, values were calculated from the
besting fitting in GraphPad Prism 8.4.3.
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C Ebolavirus-pp neutralization by purified rabbit IgG at the 1t time point (Pre)
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E Ebolavirus-pp neutralization by purified rabbit IgG at the 3 time point (w5)
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FIG. 6-cont.
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GPAmuc-WL2P2-1TD0-Avi-Biot B EBOV GPAmuc-specific sorting of mouse splenic B cells from five vaccine groups
2p2
0% Biotin GPAmuc-Foldon GPAMUC-WLIP-Foldon  GPAMUCWLZPZ5GS-FR  GPAMUC-WLIP-E2p-Lap  CPATUCIVL'F 10GS-
« m*; th:ﬁ:::c ligase Mouse Sorted %Splenic Mouse Sorted %Splenic Mouse Sorted %Splenic Mouse Sorted %Splenic Mouse Sorted %Splenic
BRUR Bcells B cells Beells B cells Beells  Becells Becells  Beells Beells B cells
2 309 ¢ G5-1 760 0.03579 G741 1134 0.07849 G3-1 1856 0.07481 G4-1 1360 0.07285 G10-2 401 0.07874
e H G5-3 582 0.04646 G7-3 585 0.18874 G3-2 1146 0.04230 G4-2 906 0.08027 G10-3 602 0.10956
EJ j i G5-6 857 0.04580 G7-4 1043 0.18983 G3-5 1362 0.04844 G4-3 1369 0.08957 G10-4 443 0.06507
g N GS5-7 1065 0.04148 G7-6 949 019321 G3-7 2864 010775 G4-6 1400 0.08291 G10-5 871 0.04330
5 W W BN G5-8 752 0.04904 G7-8 982 0.09138 G3-8 843  0.08591  G4-7 1485 0.05536  G10-8 372  0.05807
Volume (0
C Next-generation sequencing (NGS) data obtained for Ebola GP-specific mouse splenic B cells ?
Vaccine antigen Mouse Chain Nepan Neyon: <Length> Nijean Vaccine antigen Mouse _Chain Nenan Nycane  <Length>  Percype
G541 HP 241,888 152,926 369.7 83,074 G441 H 132,044 55,538 362.8 42,292
K 320,998 271421 3353 244,765 K 173,885 138,355 331.8 118,788
G53 HP 151,041 38,965 365.7 25,901 G4-2 H 95,696 71,107 360.5 57,045
K 254,461 190,810 3325 159,340 GPAMuc-WL2P? K 185,727 132125 335.0 117,275
GPAmuc G586 H 164,048 72,966 364.3 54,123 -E2p-L4P G4-3 H 105,559 85,392 362.1 72,646
-foldon K 149,922 122,358 328.8 112,897 K 75,330 59,105 3323 48,150
G5-7 HP 127,583 31,333 362.8 21,695 G46 H 139,269 106,616 365.5 84,238
K 132,822 101,243 3316 86,936 K 146,092 113,590 335.2 105,666
G5-8  HP 416,364 146,889 363.5 98,999 G4-7 Hbd 672,503 542,016 365.2 369,668
K 319,964 245757 331.5 219,409 K 519,784 405,118 333.6 362,987
G741 HP 372,642 174,424 363.5 116,260 G10-2 H 452,882 268,275 365.5 212,617
K 147,494 121,251 330.8 107536 K 290,177 258,708 328.5 233,447
G7-3  H® 225,662 109,976 363.4 75,064 G10-3 H 470,021 278,422 362.0 210,314
K 207,512 158,440 3326 142,203 GPAMuc-WL2P? K 223,350 207,358 333.2 191,472
GPAMUC-WL?P? G7-4  HP 195,714 58,996 364.4 39,423 -10GS-13-01v8 G10-4 H 297,056 261,706 363.5 215,196
-foldon K 181,907 143,388 3338 126,382 -L7P K 226,568 203,176 336.7 187,416
G7-6  H® 203,093 49,877 361.0 34,366 G10-5 H 190,727 138,889 366.4 106,419
K 234,578 193,315 3347 174,967 K 237,420 197,478 3313 183,103
G7-8 HP 193,745 96,042 352.4 75,369 G10-8 H 260,502 90,086 364.6 72,427
K 166,563 138,767 334.7 118,193 K 350,497 270,707 3343 229,614
G341 HP 181,414 15,426 361.6 9,391
K 172,971 110,166  333.9 99,231 aListed items include the vaccine antigen, mouse sample ID, number of VH/VK
G3-2 HP 196,037 24,375  366.4 15,433 chains prior to the antibodyomics pipeline processing, number of VH/VK chains
K 165,297 118,826  332.0 106,667 at step 5 of the pipeline processing, average read length, and number of usable
GPAmu&WIZZF*2 G3-5 HP 171,116 13,134  367.4 8,154 chains after removing fragments with a V-gene alignment of 250bp or shorter.
-5GS-FR G637 Eb fgggg? 11469'2‘;? gggi 1230'3;8 Due to the difficulty in library preparation, a smaller heavy chain dataset was
K 192304 133601 3267 120184 obtained for a number of mouse samples, especially those from the trimer and
638 H 250‘631 171'124 362-3 132’011 FR groups. Two additional lon S5 sequencing runs using the lon 530 chip was
K 234322 162071 3282 139171 performed to obtain more heavy chain reads to facilitate the profile analysis.

©G3-1, 5, and 7 showed especially low read-out and the profiles were only used for qualitative comparison with other vaccine groups but not for statistical analysis.

dDue to the large size of the dataset obtained from the additional NGS run, pre-filtering with a read length cutoff of 400bp was performed before merging it with the
heavy chain dataset obtained fromthe initial run.
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FIG. 7-cont.
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