
Table S1. Design and sequence information of 47 gp41 MPER-supersite transplants.a 
PDB ID (Chain 

ID) 
MPER-
supersite 
transplant 

Epitope transplantation and 
mutations Amino-acid sequence 

2CW9 (A)  4-32 -> 10E8 epitope, 10 aa grafted, 
K43A 

NAFIRASRALTDKVTSLLNWFFSTNELWEVRTEILRVDPAFDADRFLKQCENDIIPN
VLEAMISGELDILKDWCYEATYSQLAHPIQQAKALGLQFHSRILDIDNVDLAMGKMV
EQGPVLIITFQAQLVMVVRNPKGEVVEGDPDKVLRMLYVWALCRDQDELNPYAA
WRLLDISASSTEQI 

2CW9 (A)  4-32 -> 10E8 epitope, 11 aa grafted, 
K43A 

NAFIRASRALTDKVTSLWNWFFSTNELWEVRTEILRVDPAFDADRFLKQCENDIIPN
VLEAMISGELDILKDWCYEATYSQLAHPIQQAKALGLQFHSRILDIDNVDLAMGKMV
EQGPVLIITFQAQLVMVVRNPKGEVVEGDPDKVLRMLYVWALCRDQDELNPYAA
WRLLDISASSTEQI 

2CW9 (A)  4-32 -> 10E8 epitope, 12 aa grafted, 
K43A 

NAFIRASRALTDKVTSLWNWFFSTNELWEIRTEILRVDPAFDADRFLKQCENDIIPN
VLEAMISGELDILKDWCYEATYSQLAHPIQQAKALGLQFHSRILDIDNVDLAMGKMV
EQGPVLIITFQAQLVMVVRNPKGEVVEGDPDKVLRMLYVWALCRDQDELNPYAA
WRLLDISASSTEQI 

2CW9 (A)  4-32 -> 10E8 epitope, 15 aa grafted, 
K43A 

NAFIEQSLLLTDKVTSLWNWFFSTNELWEIRTEILRVDPAFDADRFLKQCENDIIPN
VLEAMISGELDILKDWCYEATYSQLAHPIQQAKALGLQFHSRILDIDNVDLAMGKMV
EQGPVLIITFQAQLVMVVRNPKGEVVEGDPDKVLRMLYVWALCRDQDELNPYAA
WRLLDISASSTEQI 

3C8I (A) 1.1 88-113 -> 10E8 epitope, 10 aa 
grafted 

DLVPAMIAEVNPRDMVVMALVNTNVDPTLPPRWALATRNITAIPGIEGDTRKVGTRI
PAVAVTGQRSVGNQDSWDQISPMPIAWATPDSSVIARAESLINWFQWTNLLWNLR
KLDQVRETKFDLLEL 

3C8I (A) 1.2 88-113 -> 10E8 epitope, 11 aa 
grafted 

DLVPAMIAEVNPRDMVVMALVNTNVDPTLPPRWALATRNITAIPGIEGDTRKVGTRI
PAVAVTGQRSVGNQDSWDQISPMPIAWATPDSSVIARAESLWNWFQWTNLLWNL
RKLDQVRETKFDLLEL 

3C8I (A) 1.3 88-113 -> 10E8 epitope, 12 aa 
grafted 

DLVPAMIAEVNPRDMVVMALVNTNVDPTLPPRWALATRNITAIPGIEGDTRKVGTRI
PAVAVTGQRSVGNQDSWDQISPMPIAWATPDSSVIARAESLWNWFQWTNLLWNI
RKLDQVRETKFDLLEL 

3C8I (A) 1.4 88-113 -> 10E8 epitope, 13 aa 
grafted 

DLVPAMIAEVNPRDMVVMALVNTNVDPTLPPRWALATRNITAIPGIEGDTRKVGTRI
PAVAVTGQRSVGNQDSWDQISPMPIAWATPDSSVIDKAESLWNWFQWTNLLWNI
RKLDQVRETKFDLLEL 

3C8I (A) 1.5 88-113 -> 10E8 epitope, 15 aa 
grafted 

DLVPAMIAEVNPRDMVVMALVNTNVDPTLPPRWALATRNITAIPGIEGDTRKVGTRI
PAVAVTGQRSVGNQDSWDQISPMPIAWATPDLLVIDKAESLWNWFQWTNLLWNI
RKLDQVRETKFDLLEL 

2UXE (A)  23-48 -> 10E8 epitope, 10 aa grafted 
MRTLLIRYILWRNDNDQTYYNDDFKKLMLLDSLVNWFDVTNLLWNMRMTLSDGPL
LDRLNQPVNNIEDAKRMIAISAKVARDIGERSEIRWEESFTILFRMIETYFDDLMIDLY
G 

2UXE (A)  23-48 -> 10E8 epitope, 11 aa grafted 
MRTLLIRYILWRNDNDQTYYNDDFKKLMLLDSLWNWFDVTNLLWNMRMTLSDGP
LLDRLNQPVNNIEDAKRMIAISAKVARDIGERSEIRWEESFTILFRMIETYFDDLMIDL
YG 

2UXE (A)  23-48 -> 10E8 epitope, 12 aa grafted 
MRTLLIRYILWRNDNDQTYYNDDFKKLMLLDSLWNWFDVTNLLWNIRMTLSDGPL
LDRLNQPVNNIEDAKRMIAISAKVARDIGERSEIRWEESFTILFRMIETYFDDLMIDLY
G 
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2UXE (A)  23-48 -> 10E8 epitope, 13 aa grafted 
MRTLLIRYILWRNDNDQTYYNDDFKKLDKLDSLWNWFDVTNLLWNIRMTLSDGPL
LDRLNQPVNNIEDAKRMIAISAKVARDIGERSEIRWEESFTILFRMIETYFDDLMIDLY
G 

2UXE (A)  23-48 -> 10E8 epitope, 15 aa grafted 
MRTLLIRYILWRNDNDQTYYNDDLLKLDKLDSLWNWFDVTNLLWNIRMTLSDGPLL
DRLNQPVNNIEDAKRMIAISAKVARDIGERSEIRWEESFTILFRMIETYFDDLMIDLY
G 

1ONQ (A)  131-158 -> 10E8 epitope, 10 aa 
grafted 

PLSFHVIWIASFYNHSWKQNLVSGWLSDLQTHTWDSNSSTIVFLWPWSRGNFSN
EEWKELETLFRIRTIRSFEGIRRYAHELQFEYPFEIQVTGGCELHSGKVSGSFLQLA
YQGSDFVSFQNNSWLPYPVAGNMAKHFCSLLNWFENTNTLWLLRDTCPRFILGLL
DAGKAHLQR 

1ONQ (A)  131-158 -> 10E8 epitope, 11 aa 
grafted 

PLSFHVIWIASFYNHSWKQNLVSGWLSDLQTHTWDSNSSTIVFLWPWSRGNFSN
EEWKELETLFRIRTIRSFEGIRRYAHELQFEYPFEIQVTGGCELHSGKVSGSFLQLA
YQGSDFVSFQNNSWLPYPVAGNMAKHFCSLWNWFENTNTLWLLRDTCPRFILGL
LDAGKAHLQR 

1ONQ (A)  131-158 -> 10E8 epitope, 12 aa 
grafted 

PLSFHVIWIASFYNHSWKQNLVSGWLSDLQTHTWDSNSSTIVFLWPWSRGNFSN
EEWKELETLFRIRTIRSFEGIRRYAHELQFEYPFEIQVTGGCELHSGKVSGSFLQLA
YQGSDFVSFQNNSWLPYPVAGNMAKHFCSLWNWFENTNTLWLIRDTCPRFILGLL
DAGKAHLQR 

1ONQ (A)  131-158 -> 10E8 epitope, 13 aa 
grafted 

PLSFHVIWIASFYNHSWKQNLVSGWLSDLQTHTWDSNSSTIVFLWPWSRGNFSN
EEWKELETLFRIRTIRSFEGIRRYAHELQFEYPFEIQVTGGCELHSGKVSGSFLQLA
YQGSDFVSFQNNSWLPYPVAGNMADKFCSLWNWFENTNTLWLIRDTCPRFILGLL
DAGKAHLQR 

1ONQ (A)  131-158 -> 10E8 epitope, 15 aa 
grafted 

PLSFHVIWIASFYNHSWKQNLVSGWLSDLQTHTWDSNSSTIVFLWPWSRGNFSN
EEWKELETLFRIRTIRSFEGIRRYAHELQFEYPFEIQVTGGCELHSGKVSGSFLQLA
YQGSDFVSFQNNSWLPYPVALLMADKFCSLWNWFENTNTLWLIRDTCPRFILGLL
DAGKAHLQR 

3MHS (B) 2.1 58-83 -> 10E8 epitope, 10 aa grafted TAQLKSQIQQYLVESGNYELISNELKARLLQEGWVDKVKDLTKSEMNINESTNFTQI
LSTVEPKALSLVNWFTRTNVLWQIREFLEEIVDT 

3MHS (B) 2.2 58-83 -> 10E8 epitope, 11 aa grafted TAQLKSQIQQYLVESGNYELISNELKARLLQEGWVDKVKDLTKSEMNINESTNFTQI
LSTVEPKALSLWNWFTRTNVLWQIREFLEEIVDT 

3MHS (B) 2.3 58-83 -> 10E8 epitope, 13 aa grafted TAQLKSQIQQYLVESGNYELISNELKARLLQEGWVDKVKDLTKSEMNINESTNFTQI
LSTVEDKALSLWNWFTRTNVLWQIREFLEEIVDT 

3MHS (B) 2.4 58-83 -> 10E8 epitope, 15 aa grafted TAQLKSQIQQYLVESGNYELISNELKARLLQEGWVDKVKDLTKSEMNINESTNFTQI
LLLVEDKALSLWNWFTRTNVLWQIREFLEEIVDT 

1OCK(A)  300-325 -> 10E8 epitope, 10 aa 
grafted 

DLKEAVHEAWRIHPIIQDFEAHAALAWEFAEHHDEIAPMLRASLDATSLLNWFEYT
NALWIGRRGRRELGEVFEG 

1OCK(A)  300-325 -> 10E8 epitope, 11 aa 
grafted 

DLKEAVHEAWRIHPIIQDFEAHAALAWEFAEHHDEIAPMLRASLDATSLWNWFEYT
NALWIGRRGRRELGEVFEG 

1OCK(A)  300-325 -> 10E8 epitope, 12 aa 
grafted 

DLKEAVHEAWRIHPIIQDFEAHAALAWEFAEHHDEIAPMLRASLDATSLWNWFEYT
NALWIIRRGRRELGEVFEG 

1OCK(A)  300-325 -> 10E8 epitope, 13 aa 
grafted 

DLKEAVHEAWRIHPIIQDFEAHAALAWEFAEHHDEIAPMLRASLKATSLWNWFEYT
NALWIIRRGRRELGEVFEG 

3AGJ (A) 3 
Y26A, K52G, E49G, E33W, K34F, 
K37T, E38N, E40L, E41W, K44R, 
S45A, delete(cterm 128aa) 

KPHMNLVVIGHVDHGKSTLVGHLLARLGYIEWFKLTNLLWQARARGKGSFGFAWI
LDKMKEERERGITIDLTFMKFETKKYVFTIIDAPGHRDFVKNMITGASQADAAILVVS
ARKGEFEAGMSTEGQTREHLLLARTMGIEQIIVAVNKMDAPDVNYDQKRYEFVVS
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VLKKFMKGLGYQVDKIPFIPVSAWKGDNLIERSPNMPWYNGPTLVEALDQLQPPA
K 

2NN4 (A)  L32A, E45N, K46W, E47F, W49I, 
A50T, R51N, A53L, A54W 

LNTFYDVQQLLKTFGHIVYFGDRELEIEFMADELKELYMNHMINWFQITNALWVLR
KELEQT 

2NN4 (A)  Y39A, L32A, E45N, K46W, E47F, 
W49I, A50T, R51N, A53L, A54W 

LNTFYDVQQLLKTFGHIVYFGDRELEIEFMADELKELAMNHMINWFQITNALWVLR
KELEQT 

3DMA (A)  
K4S, R155A, Y158A, A7N, Q8W, 
A9F, D12T, H13N, T15L, K16W, 
E19R 

LTSVINWFHITNFLWWFRRADKIVIVSHVSPDGDAIGSSLGLYHFLDSQDKIVNVIVP
NAFPDFLKWMPGSKDILLYDRYQEFADKLIMEADVICCLDFNALKRIDEMSDIVAAS
PGRKIMIDHHLYPEDFCRITISHPEISSTSELVFRLICAMGAFSDISKEGAECIYTGM
MTDTGGFTYNSNNREIYFIISELLSKGIDKDDIYRKVYNT 

3KZ5 (A)  T31W, E32F, E35T, E38L, A39W, 
K42R SSRHQFAPGATVLYKGDKMVLNLDRSRVPWFCITKILWILRELEKPA 

3KZ5 (A)  T31W, E32F, E35T, K36N, E38L, 
A39W, K42R, E45A SSRHQFAPGATVLYKGDKMVLNLDRSRVPWFCITNILWILRELAKPA 

2QRW (A)  
D84S, L87A, H91A, E100A, 
delete(T101), D104W, D105F, 
R107I, R108T, D113W, E116R 

KSFYDAVGGAKTFDAIVSRFYAQVAEDEVLRRVYPEDDLAGAEERLRMFLEQYWG
GPRTYSEQRGHPRLRMRHAPFRISLIERSAFARCMATAVASIDSALDWFHITELLW
YLRMAAHSLVNSPF 

3GJ0 (A)  V189G, P192W, A193F, A196T, 
Q197N, E199L, H200W, E203R 

QVQFKLVLVGDGGTGKTTFVKRHLTGEFEKKYVATLGVEVHPLVFHTNRGPIKFNV
WDTAGQEKFGGLRDGYYIQAQCAIIMFDVTSRVTYKNVPNWHRDLVRVCENIPIVL
CGNKVDIKDRKVKAKSIVFHRKKNLQYYDISAKSNYNFEKPFLWLARKLIGDPNLEF
VAMPALAPPEVGMDWFLATNYLWDLRVAQTT 

3KVH (A)  
F168A, K171A, N174A, E178W, 
E179F, V182T, E183N, A186W, 
T189R 

GWSHSCHAMLYAANPGQLFGRIPMRFSVLMQMRFDGLLGFPGGFVDRRFWSLE
DGLNRVLGLGLGSGRLTEADYLSSHLTGSGRVVAHLYARQLTLEQLHAVEISAVHS
RDHGLEVLGLVRVPLYTQKDRVGGFPNFLSNAFVSTAKCQLLFALKVLNMMPEEK
LVEALAAATEKQKKALEKLL 

3IX3 (A)  L11G, E42G, N49L, A52W, A53F, 
R55I, E56T, H57N, D59L, R60W 

FLELERSSGKGEWSAILQKMASDLGFSKILFGLLPKDSQDYGNAFIVGLYPWFWIT
NYLWAGYARVDPTVSHCTQSVLPIFWEPSIYQTRKQHEFFEEASAAGLVYGLTMP
LHGARGELGALSLSVEAENRAEANRFMESVLPTLWMLKDYALQSGAGLAFEH 

1UB4 (A)  
insert(18<-SGS->26), T93G, P96W, 
E97F, Q100T, K103L, A104W, 
N107R 

VSRYVPDMGDLIWVDFDPSGSGHRPAVVLSPFMYNDKTGMCLCVPCTTQSKGYP
FEVVLSGQERDGVALADQVKSIAWRARGATKKGGVAWFELTLILWKIRVLIG 

1UB4 (A)  
insert(18<-SGS->26), T93G, P96W, 
E97F, Q100T, L101N, K103L, 
A104W, N107R 

VSRYVPDMGDLIWVDFDPSGSGHRPAVVLSPFMYNDKTGMCLCVPCTTQSKGYP
FEVVLSGQERDGVALADQVKSIAWRARGATKKGGVAWFELTNILWKIRVLIG 

1U6Z (A)  

delete (Nterm 300aa ), N314S, 
H317A, E350A, R354A, S320W, 
E321F, R324T, R325N, D328W, 
M331R 

QDVRSRTASSLASQYAIDWFQATNVLWTTRQMYEQWREQQPKLAHPQLAALLA
WAAMLHEVGLNINHAGLHRHSAYILQNSDLPGFNQEQQLMMATLVRYHRKAIKLD
DLPRFTLFKKKQFLPLIQLLRLGVLLNNQRQATTTPPTLTLITDDSHWTLRFPHDWF
SQNALVLLDLEKEQEYWEGVAGWRLKIEEESTP 

2CJW (A)  K175W, E176F, E179T, R180N, 
A183W, K186R 

MTYYRVVLIGEQGVGKSTLANIFAGVHDSGSGSCEVLGEDTYERTLMVDGESATII
LLDMWEDGSGSEWLHDHCMQVGDAYLIVYSITDRASFEKASELRIQLRRARQTED
IPIILVGNKADLVRCREVSVSEGRACAVVFDCKFIETSAAVQHNVKELFEGIVRQVR
LRRDSWFKNTNRLWYQRR 

2D4U (A)  
E90A, R94A, P96S, T100W, A101F, 
A104T, E105N, K107L, R108W, 
D111R 

GPLGSGGLFFNALKNCKENFAVLQTIRQQQSTLNGAWVALLQTRNTLNRAGIRYM
MDQNNIGSGSTVAELMESASISLKQAEKNWADYAALPADSRQSWFAATNILWNYR
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IYHNALAELIQLLGAGKINEFFDQPTQGYQDGFEKQYVAYMEQNDRLHDIAVSDNN
A 

3AG3.1 (H)  I60W, S61F, S64T, D67L, D68W, 
R70I, A71R 

KIKNYQTAPFDSRFPNQNQARNCWQNYLDFHRCEKAMTAKGGDVSVCEWYRRV
YKSLCPWFWVTTWLWRIREGTFPGKI 

3AG3.2 (H)  K55A, I60W, S61F, S64T, T65N, 
D67L, D68W, R70I, A71R 

KIKNYQTAPFDSRFPNQNQARNCWQNYLDFHRCEKAMTAKGGDVSVCEWYRRV
YASLCPWFWVTNWLWRIREGTFPGKI 

3HW5 (A)  
R10A, P15W, M16F, E19T, L20N, 
E22L, K23W, K26R, insert(54<-
GSGSG->80) 

PLGSMEDFVAQCFNWFIVTNALWAMREYGEDPKIETNKFAAICTHLEVCFMYSGS
GSGRFEIIEGRDRTMAWTVVNSICQTTGVEKPKFLPDLYDYKENRFIEIGVTRREVH
TYYLEKANKIKSEKTHIHIFSFTGEEMATKADYTLDEESRARIKTRLFTIRQEMASRG
LWDSFRQSERGE 

3IUO.1 (A)  E61S, E65W, D66F, E69T, E73W, 
K76R 

RVRTLANKAKMKVSIVQQIDRKVALDDIAVSHGLDFPELLSEVETIVYSGTRINIDYFI
NSVMDWFHLTDIFWYFRESTTDSLEEAMQELGKDYSEEEIRLVRIKFLSEM 

3IUO.2 (A)  E61A, E65W, D66F, E69T, D70N, 
F72L, E73W, K76R 

RVRTLANKAKMKVSIVQQIDRKVALDDIAVSHGLDFPELLSEVETIVYSGTRINIDYFI
NAVMDWFHLTNILWYFRESTTDSLEEAMQELGKDYSEEEIRLVRIKFLSEM 

a Listed items include epitope-scaffold name, PDB  identifier, brief description of epitope transplantation and mutations made in the computational 
design, and amino acid sequence of the epitope-scaffold. Scaffolds 10E8-ES1 through 10E8-ES6 and 10E8-ES15 through 10E8-ES21were appended 
with C-terminal Hisx8/Strep tags. Scaffolds 10E8-ES7 through 10E8-ES14 were appended with C-terminal eGFP/Hisx8 tags in an attempt to improve 
solubility. 
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Table S2. Design and sequence information of 67 PG9-epitope scaffolds.a 
PDB ID 
(Chain ID) 

V1V2-
supersite 
transplant 

Epitope transplantation and 
mutations 

Amino-acid sequence 

2JNI (A) - Y7N + R9T RWCVYANVTIRGVLVRYRRCW 

2JNI (A) - Y7N + R9T, C3F + R18N + C20T, insert 
(V-Nterm and Cterm-Y) 

VCWFVYANVTIRGVLVRYNRTCY 

3BW1 (A) - 46-67 -> 154-177 HHMETPLDLLKLNLDERVYIKLRGARTLVGTLQAFDSHCNIVLSVKH
CSFNITTDVKDRKQKVNATFYMVFIRGDTVTLISTPS 

3BW1 (A) - 46-67 -> 154-177, V154D, C157A, 
Y177E 

HHMETPLDLLKLNLDERVYIKLRGARTLVGTLQAFDSHCNIVLSDKH
ASFNITTDVKDRKQKVNATFEMVFIRGDTVTLISTPS 

3BW1 (A) - 46-67 -> 154-177, V154D, C157A, 
Y177E, S45C + M68C 

HHMETPLDLLKLNLDERVYIKLRGARTLVGTLQAFDSHCNIVLCDKH
ASFNITTDVKDRKQKVNATFECVFIRGDTVTLISTPS 

2QLD (A) - delete 85-174, 21-44 -> 154-177 PPVTHDLRVSLEEIYSGCTKVKHCSFNITTDVKDRKQKVNATFYIEV
KKGWKEGTKITFPKEGDQTIPADIVFVLKDKPHN 

2QLD (A) - delete 85-174, 21-44 -> 154-177, L11T, 
C157A 

PPVTHDLRVSTEEIYSGCTKVKHASFNITTDVKDRKQKVNATFYIEV
KKGWKEGTKITFPKEGDQTIPADIVFVLKDKPHN 

2QLD (A) - delete 85-174, 21-44 -> 154-177, L11T, 
C157A, F159H, I161R 

PPVTHDLRVSTEEIYSGCTKVKHASHNRTTDVKDRKQKVNATFYIE
VKKGWKEGTKITFPKEGDQTIPADIVFVLKDKPHN 

2ZJR (Q) 1.1 55-78 -> 154-177, K31G, Y177A SHYDILQAPVISEKAYSAMERGVYSFWVSPGATKTEIKDAIQQAFG
VRVIGISVKHCSFNITTDVKDRKQKVNATFAIVRLAEGQSIEALAGQ 

2ZJR (Q) 1.2 55-78 -> 154-177, K31G, V154T, 
Y177A, C157A 

SHYDILQAPVISEKAYSAMERGVYSFWVSPGATKTEIKDAIQQAFG
VRVIGISTKHASFNITTDVKDRKQKVNATFAIVRLAEGQSIEALAGQ 

2BKY (A) - 62-84 -> 154-177 SNVVLIGKKPVMNYVLAALTLLNQGVSEIVIKARGRAISKAVDTVEIV
RNRFLPDKIEIKEVKHCSFNITTDVKDRKQKVNATFYAIRKK 

2BKY (A) - 62-84 -> 154-177, Y177I, C157A SNVVLIGKKPVMNYVLAALTLLNQGVSEIVIKARGRAISKAVDTVEIV
RNRFLPDKIEIKEVKHASFNITTDVKDRKQKVNATFIAIRKK 
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2VQE (Q) - delete 80-104, 19-42 -> 154-177, K155V PKKVLTGVVVSDKMQKTVVVHCSFNITTDVKDRKQKVNATFYAHD
PEEKYKLGDVVEIIESRPISKRKRFRVLRLVESG 

2VQE (Q) - delete 80-104, 19-42 -> 154-177, 
K155V, C157A 

PKKVLTGVVVSDKMQKTVVVHASFNITTDVKDRKQKVNATFYAHD
PEEKYKLGDVVEIIESRPISKRKRFRVLRLVESG 

2VQE (Q) - delete 80-104, 19-42 -> 154-177, 
K155V, C157A, F159R 

PKKVLTGVVVSDKMQKTVVVHASRNITTDVKDRKQKVNATFYAHD
PEEKYKLGDVVEIIESRPISKRKRFRVLRLVESG 

1APY (B) - 121-142 -> 156-177, C157F, F176C, 
Y177I 

TIGMVVIHKTGHIAAGTSTNGIKFKIHGRVGDSPIPGAGAYADDTAG
AAAATGNGDILMRFLPSYQAVEYMRRGEDPTIACQKVISRIQKHFP
EFFGAVICANVTGSYGAACNKLSTFTHFSFNITTDVKDRKQKVNAT
CI 

3DDC (B) 2 37-85 -> 154-177, K155V, C157L, 
F159L, I161R 

PPTIQEIKQKIDSYNSREKHCLGMKLSEDGTYTGFIVVHLSLNRTTD
VKDRKQKVNATFYMHISSTTTVSEVIQGLLDKFMVVDNPQKFALFK
RIHKDGQVLFQKLSIADYPLYLRLLAGPDTDVLSFVLKEN 

3HRD (D) - 1-20 -> 154-175, V154M, C157I MKHISFNITTDVKDRKQKVNATPNKRLLDLLREDFGLTSVKEGCSE
GECGACTVIFNGDPVTTCCMLAGQADESTIITLEGVAEDGKPSLLQ
QCFLEAGAVQCGYCTPGMILTAKALLDKNPDPTDEEITVAMSGNLC
RCTGYIKIHAAVRYAVERCANAAA 

3HRD (D) - 1-20 -> 154-175, V154M, C157I, 
Q170R, V172I, A174T 

MKHISFNITTDVKDRKRKINTTPNKRLLDLLREDFGLTSVKEGCSEG
ECGACTVIFNGDPVTTCCMLAGQADESTIITLEGVAEDGKPSLLQQ
CFLEAGAVQCGYCTPGMILTAKALLDKNPDPTDEEITVAMSGNLCR
CTGYIKIHAAVRYAVERCANAAA 

1YN3 (A) - 1-32 -> 154-177, V154G, K155S, 
C157V 

GSHVSFNITTDVKDRKQKVNATFYKNQNISYKDLEGKVKSVLESNR
GITDVDLRLSKQAKYTVNFKNGTKKVIDLKSGIYTANLINSSDIKSINI
NID 

1WOC (A) - 32-49 -> 154-177, K155H TNRLVLSGTVCRAPLRKVSPSGIPHCQFVLVHHCSFNITTDVKDRK
QKVNATFYMPVIVSGHENQAITHSITVGSRITVQGFISCHKAKNGLS
KMVLHAEQIELI 

1WOC (A) - 32-49 -> 154-177, K155H, C157A TNRLVLSGTVCRAPLRKVSPSGIPHCQFVLVHHASFNITTDVKDRK
QKVNATFYMPVIVSGHENQAITHSITVGSRITVQGFISCHKAKNGLS
KMVLHAEQIELI 
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1WOC (A) - 32-49 -> 154-177, K155H, C157A, L31C 
+ M50C 

TNRLVLSGTVCRAPLRKVSPSGIPHCQFVCVHHASFNITTDVKDRK
QKVNATFYCPVIVSGHENQAITHSITVGSRITVQGFISCHKAKNGLS
KMVLHAEQIELI 

2ZPM (A) - 47-66 -> 155-176, C157L, F150L, 
F176P 

PVLENVQPNSAASKAGLQAGDRIVKVDGQPLTQWVTFVMLVRDNP
GKHLSLNITTDVKDRKQKVNATPESKPGNGKAIGFVGIEPKVI 

1LFD (A) - 1-26 -> 154-177, V154G, K155D, F159I, 
I161V, F176S, K39A, N41A 

GDHCSINVTTDVKDRKQKVNATSYDKAPTVIRKAMDAHALDEDEPE
DYELLQIISEDHKLKIPENANVFYAMNSAANYDFILKKR 

1T3Q (A) - 1-23 -> 154-177, V154S, C157M, 
F176P, Y177R 

SKHMSFNITTDVKDRKQKVNATPRMHLADALREVVGLTGTKIGCEQ
GVCGSCTILIDGAPMRSCLTLAVQAEGCSIETVEGLSQGEKLNALQ
DSFRRHHALQCGFCTAGMLATARSILAENPAPSRDEVREVMSGNL
CRCTGYETIIDAITDPAVAEAARRGEV 

2IAB (A) - 24-43 -> 156-175, C157A TTPPARTAKQRIQDTLNRLELDVHASFNITTDVKDRKQKVNATYLW
DGETFLVATPAASPTGRNLSETGRVRLGIGPTRDLVLVEGTALPLE
PAGLPDGVGDTFAEKTGFDPRRLTTSYLYFRISPRRVQAWREANE
LSGRELMRDGEWLVTD 

3NEC (A) - 49-67 -> 157-175, C157H SDWDPVVKEWLVDTGYCCAGGIANAEDGVVFAAAADDDDGWSKL
YKDDHSFNITTDVKDRKQKVNATEASTIKAAVDDGSAPNGVWIGG
QKYKVVRPEKGFEYNDCTFDITMCARSKGGAHLIKTPNGSIVIALYD
EEKEQDKGNSRTSALAFAEYLHQSGY 

2VXS (A) 3 58-86 -> 157-175, C157I, F159Q TNPKRSSDYYNRSTSPWNLHRNEDPERYPSVIWEAKCRHLGCINA
DGNVDYHMNSISQNITTDVKDRKQKVNATCTCVTPIVH 

1NF3 (C) - 44-65 -> 154-177, V154I, K155R, 
C157G, F159S, I161R, Y177I 

IVISMPQDFRPVSSIIDVDILPETHRRVRLCKYGTEKPLGFYIRHGSS
NRTTDVKDRKQKVNATFISRLVPGGLAQSTGLLAVNDEVLEVNGIE
VSGKSLDQVTDMMIANSRNLIITVRPANQRN 

2HQL (A) - delete 100-104, 28-41 -> 154-177, 
V154K 

MLNRVFLEGEIESSCWSVKKTGFLVTIKKHCSFNITTDVKDRKQKV
NATFYYVIYANGQLAYELEKHTKKYKTISIEGILRTYLERKSEIWKTTI
EIVKIFNPKNEIVI 

2HQL (A) - delete 100-104, 28-41 -> 154-177, 
V154K, C157A 

MLNRVFLEGEIESSCWSVKKTGFLVTIKKHASFNITTDVKDRKQKVN
ATFYYVIYANGQLAYELEKHTKKYKTISIEGILRTYLERKSEIWKTTIEI
VKIFNPKNEIVI 
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2HQL (A) - delete 100-104, 28-41 -> 154-177, 
V154K, C157A, C15T, I27C + Y42C 

MLNRVFLEGEIESSTWSVKKTGFLVTCKKHASFNITTDVKDRKQKV
NATFYCVIYANGQLAYELEKHTKKYKTISIEGILRTYLERKSEIWKTTI
EIVKIFNPKNEIVI 

3FEV (A) - 5-14 -> 154-177, V154T LTCVTKHCSFNITTDVKDRKQKVNATFYENCPDGQNLCFKRWQYIS
PRMYDFTRGCAATCPKAEYRDVINCCGTDKCNK 

3FEV (A) - 5-14 -> 154-177, V154T, C157A LTCVTKHASFNITTDVKDRKQKVNATFYENCPDGQNLCFKRWQYIS
PRMYDFTRGCAATCPKAEYRDVINCCGTDKCNK 

3FEV (A) - 5-14 -> 154-177, V154T, C157A, K155C 
+ F176C 

LTCVTCHASFNITTDVKDRKQKVNATCYENCPDGQNLCFKRWQYI
SPRMYDFTRGCAATCPKAEYRDVINCCGTDKCNK 

1GVP (A) - 28-50 -> 154-177, V154L, C157Q, 
A174I, F176L, Y177D 

MIKVEIKPSQAQFTTRSGVSRQGKPYSLKHQSFNITTDVKDRKQKV
NATLDEGQPAYAPGLYTVHLSSFKVGQFGSLMIDRLRLVPAK 

3EN2 (A) - 34-47 -> 154-177, insert(H81 + GSG + 
A86) 

AINRLQLVATLVEREVMRYTPAGVPIVNCLLSYVKHCSFNITTDVKD
RKQKVNATFYFSIEALGAGKMASVLDRIAPGTVLECVGFLARKHGS
GALVFHISGLEHH 

3EN2 (A) - 34-47 -> 154-177, insert (H81 + GSG + 
A86), C157A 

AINRLQLVATLVEREVMRYTPAGVPIVNCLLSYVKHASFNITTDVKD
RKQKVNATFYFSIEALGAGKMASVLDRIAPGTVLECVGFLARKHGS
GALVFHISGLEHH 

3EN2 (A) - 34-47 -> 154-177, insert(H81 + GSG + 
A86), C157A, Y33C+F48C 

AINRLQLVATLVEREVMRYTPAGVPIVNCLLSCVKHASFNITTDVKD
RKQKVNATFYCSIEALGAGKMASVLDRIAPGTVLECVGFLARKHGS
GALVFHISGLEHH 

1GG3 (A) - delete1-185,238-258 -> 156-175, 
C157F, F159I, D197G, L198G, E199G 

SMYGVDLHKAKDLEGVDIILGVCSSGLLVYKDKLRINRFPWPKVLKI
SYKRSHFSINITTDVKDRKQKVNATLPSYRAAKKLWKVCVEHHTFF
R 

2AR5 (A) - delete 115-118, 24-44 -> 156-175, 
C157Y 

MDGRIKEVSVFTYHKKYNPDKHYHYSFNITTDVKDRKQKVNATFDE
FQELHNKLSIIFPLWKLPGFPNRMVLGRTHIKDVAAKRKIELNSYLQ
SLMNASTDVAECDLVCTFFH 

2F7S (A) - 42-69 -> 154-177 DYDYLIKLLALGDSGVGKTTFLYRYTDNKFNPKFITTVGIDVKHCSF
NITTDVKDRKQKVNATFYDTAGQERFRSLTTAFFRDAMGFLLMFDL
TSQQSFLNVRNWMSQLQANAYCENPDIVLIGNKADLPDQREVNER
QARELADKYGIPYFETSAATGQNVEKAVETLLDLIMKRMEQCVE 
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2F7S (A) - 42-69 -> 154-177, C157A DYDYLIKLLALGDSGVGKTTFLYRYTDNKFNPKFITTVGIDVKHASF
NITTDVKDRKQKVNATFYDTAGQERFRSLTTAFFRDAMGFLLMFDL
TSQQSFLNVRNWMSQLQANAYCENPDIVLIGNKADLPDQREVNER
QARELADKYGIPYFETSAATGQNVEKAVETLLDLIMKRMEQCVE 

2F7S (A) - 42-69 -> 154-177, C157A, D41C + 
D70C 

DYDYLIKLLALGDSGVGKTTFLYRYTDNKFNPKFITTVGICVKHASF
NITTDVKDRKQKVNATFYCTAGQERFRSLTTAFFRDAMGFLLMFDL
TSQQSFLNVRNWMSQLQANAYCENPDIVLIGNKADLPDQREVNER
QARELADKYGIPYFETSAATGQNVEKAVETLLDLIMKRMEQCVE 

3HM2 (A) - 149-162 -> 154-177,K155H GQLTKQHVRALAISALAPKPHETLWDIGGGSGSIAIEWLRSTPQTTA
VCFEISEERRERILSNAINLGVSDRIAVQQGAPRAFDDVPDNPDVIFI
GGLTAPGVFAAAWKRLPVGGRLVANAVTVESEQMLWALRKQFGG
TISSFAIVHHCSFNITTDVKDRKQKVNATFYALPVHQWTVVK 

3HM2 (A) - 149-162 -> 154-177, K155H, C157A GQLTKQHVRALAISALAPKPHETLWDIGGGSGSIAIEWLRSTPQTTA
VCFEISEERRERILSNAINLGVSDRIAVQQGAPRAFDDVPDNPDVIFI
GGLTAPGVFAAAWKRLPVGGRLVANAVTVESEQMLWALRKQFGG
TISSFAIVHHASFNITTDVKDRKQKVNATFYALPVHQWTVVK 

3HM2 (A) - 149-162 -> 154-177, K155H, C157A, 
I148C + A163C 

GQLTKQHVRALAISALAPKPHETLWDIGGGSGSIAIEWLRSTPQTTA
VCFEISEERRERILSNAINLGVSDRIAVQQGAPRAFDDVPDNPDVIFI
GGLTAPGVFAAAWKRLPVGGRLVANAVTVESEQMLWALRKQFGG
TISSFACVHHASFNITTDVKDRKQKVNATFYCLPVHQWTVVK 

1D3B (B) - 45-57 -> 154-177 SKMLQHIDYRMRCILQDGRIFIGTFKAFDKHMNLILCDCDEFRVKHC
SFNITTDVKDRKQKVNATFYEKRVLGLVLLRGENLVSMTVEGPPP 

1D3B (B) - 45-57 -> 154-177, C157A SKMLQHIDYRMRCILQDGRIFIGTFKAFDKHMNLILCDCDEFRVKHA
SFNITTDVKDRKQKVNATFYEKRVLGLVLLRGENLVSMTVEGPPP 

1D3B (B) - 45-57 -> 154-177, C157A, R44C + 
E58C 

SKMLQHIDYRMRCILQDGRIFIGTFKAFDKHMNLILCDCDEFCVKHA
SFNITTDVKDRKQKVNATFYCKRVLGLVLLRGENLVSMTVEGPPP 

1L3I (A) - 163-176 -> 154-177 MIPDDEFIKNPSVPGPTAMEVRCLIMCLAEPGKNDVAVDVGCGTG
GVTLELAGRVRRVYAIDRNPEAISTTEMNLQRHGLGDNVTLMEGD
APEALCKIPDIDIAVVGGSGGELQEILRIIKDKLKPGGRIIVTAILLETK
FEAMECLRDLGFDVNITELNIVKHCSFNITTDVKDRKQKVNATFYRN
PVALIYTGV 
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1L3I (A) - 163-176 -> 154-177, C157A MIPDDEFIKNPSVPGPTAMEVRCLIMCLAEPGKNDVAVDVGCGTG
GVTLELAGRVRRVYAIDRNPEAISTTEMNLQRHGLGDNVTLMEGD
APEALCKIPDIDIAVVGGSGGELQEILRIIKDKLKPGGRIIVTAILLETK
FEAMECLRDLGFDVNITELNIVKHASFNITTDVKDRKQKVNATFYRN
PVALIYTGV 

1L3I (A) - 163-176 -> 154-177, C157A, I162C + 
R177C 

MIPDDEFIKNPSVPGPTAMEVRCLIMCLAEPGKNDVAVDVGCGTG
GVTLELAGRVRRVYAIDRNPEAISTTEMNLQRHGLGDNVTLMEGD
APEALCKIPDIDIAVVGGSGGELQEILRIIKDKLKPGGRIIVTAILLETK
FEAMECLRDLGFDVNITELNCVKHASFNITTDVKDRKQKVNATFYC
NPVALIYTGV 

1VH8 (A) 4.1 15-32 -> 154-177 SLIRIGHGFDVHAFVKHCSFNITTDVKDRKQKVNATFYFIAHSDGDV
ALHALTDAILGAAALGDIGKLFPKNADSRGLLREAFRQVQEKGYKIG
NVDITIIAQAPKMRPHIDAMRAKIAEDLQCDIEQVNVKATTTEKLGFT
GRQEGIACEAVALLIRQ 

1VH8 (A) 4.2 15-32 -> 154-177, C157A SLIRIGHGFDVHAFVKHASFNITTDVKDRKQKVNATFYFIAHSDGDV
ALHALTDAILGAAALGDIGKLFPKNADSRGLLREAFRQVQEKGYKIG
NVDITIIAQAPKMRPHIDAMRAKIAEDLQCDIEQVNVKATTTEKLGFT
GRQEGIACEAVALLIRQ 

1VH8 (A) 4.3 15-32 -> 154-177, C157A, V154G, 
Y177G 

SLIRIGHGFDVHAFGKHASFNITTDVKDRKQKVNATFGFIAHSDGDV
ALHALTDAILGAAALGDIGKLFPKNADSRGLLREAFRQVQEKGYKIG
NVDITIIAQAPKMRPHIDAMRAKIAEDLQCDIEQVNVKATTTEKLGFT
GRQEGIACEAVALLIRQ 

1X3E (A) 5.1 35-49 -> GS, delete 111-119, 83-98 -> 
154-177) 

GDTTITVVGNLTADPELRFTPSGAAVANFTVASTGSALFLRCNIWR
EAAENVAESLTRGSRVIVTGRLKVKHCSFNITTDVKDRKQKVNATF
YEVEVDEIGPSLR 

1X3E (A) 5.2 35-49 -> GS, delete 111-119, 83-98 -> 
154-177, C157A) 

GDTTITVVGNLTADPELRFTPSGAAVANFTVASTGSALFLRCNIWR
EAAENVAESLTRGSRVIVTGRLKVKHASFNITTDVKDRKQKVNATF
YEVEVDEIGPSLR 

1X3E (A) 5.3 35-49 -> GS, delete 111-119, 83-98 -> 
154-177, C157A, K82C + E99C 

GDTTITVVGNLTADPELRFTPSGAAVANFTVASTGSALFLRCNIWR
EAAENVAESLTRGSRVIVTGRLCVKHASFNITTDVKDRKQKVNATF
YCVEVDEIGPSLR 

10 
 



3L1E (A) - delete 88-105, 41-55 -> 154-177 SGISEVRSDRDKFVIFLDVKHFSPEDLTVKVQEDFVEIHGVKHCSFN
ITTDVKDRKQKVNATFYFHRRYRLPSNVDQSALSCSLSADGMLTFS
GPK 

3L1E (A) - delete 88-105, 41-55->154-177, C157A SGISEVRSDRDKFVIFLDVKHFSPEDLTVKVQEDFVEIHGVKHASFN
ITTDVKDRKQKVNATFYFHRRYRLPSNVDQSALSCSLSADGMLTFS
GPK 

1DHN (A) - 100-114 -> 154-177 MQDTIFLKGMRFYGYHGALSAENEIGQIFKVDVTLKVDLSEAGRTD
NVIDTVHYGEVFEEVKSIMEGKAVNLLEHLAERIANRINSQYNRVME
TKVRIVKHCSFNITTDVKDRKQKVNATFYIEIVRENK 

1DHN (A) - 100-114 -> 154-177, C157A MQDTIFLKGMRFYGYHGALSAENEIGQIFKVDVTLKVDLSEAGRTD
NVIDTVHYGEVFEEVKSIMEGKAVNLLEHLAERIANRINSQYNRVME
TKVRIVKHASFNITTDVKDRKQKVNATFYIEIVRENK 

1BM9 (A) - 68-89 -> 154-177 EEKRSSTGFLVKQRAFLKLYMITMTEQERLYGLKLLEVLRSEFKEIG
FKPNHTEVYRSLHELLDDGIVKHCSFNITTDVKDRKQKVNATFYKD
YEAAKLYKKQLKVELDRCKKLIEKALSDNF 

1BM9 (A) - 68-89 -> 154-177, Y177F, C157A EEKRSSTGFLVKQRAFLKLYMITMTEQERLYGLKLLEVLRSEFKEIG
FKPNHTEVYRSLHELLDDGIVKHASFNITTDVKDRKQKVNATFFKDY
EAAKLYKKQLKVELDRCKKLIEKALSDNF 

1BM9 (A) - 68-89 -> 154-177, Y177F, C157A, L33G EEKRSSTGFLVKQRAFLKLYMITMTEQERLYGGKLLEVLRSEFKEIG
FKPNHTEVYRSLHELLDDGIVKHASFNITTDVKDRKQKVNATFYKD
YEAAKLYKKQLKVELDRCKKLIEKALSDNF 

a Listed items include epitope-scaffold name, brief description of epitope transplantation and mutations made in the computational design, and amino acid 
sequence of the epitope-scaffold. 
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Table S3. Design and sequence information of 20 glycan V3-supersite transplants. 
PDB ID (Chain 

ID) 
Glycan V3-
supersite 
transplant 

Epitope transplantation and mutations Amino-acid sequence 

3I8Z (A) 01 R10N + I11C + R12T + insert(miniV3) + R15H + 
V16C + E17N + L19S 

FAVESIEKKNCTRPNNNTRPGEIIGDIRQAHCNYSVKWRGWSPKYNTWEPEENILD
PRLLIAFQNR 

3HSH (A) 02 V37N + R38C + V39T + insert(miniV3) + G42H + 
F43C + R44N + V46T 

GSSGVRLWATRQAMLGQVHEVPEGWLIFVAEQEELYNCTRPNNNTRPGEIIGDIR
QAHCNKTQLEARTPLPR 

1RH6 (A) - D37T + E40H + L42N + H44T + insert(miniV3) MYLTLQEWNARQRRPRSLETVRRWVRESRIFPPPVKTRPNNNTRPGEIIGDIRQAH
YNFTESAVKVDLNRP 

3C4S (A) - R26N + V27C + S28T + K32H + A33C + A34N + 
L36T + insert(miniV3) 

MIFPGATVRVTNVDDTYYRFEGLVQNCTRPNNNTRPGEIIGDIRQAHCNVTFENGN
WDKLVTFRLSELEAVKP 

3LWE (A) 03 K14N + T15C + E16T + K19H + V20C + L21N + 
k23T + insert(miniV3) 

GEDVFEVEKILDMNCTRPNNNTRPGEIIGDIRQAHCNYTVRWKGYTSDDDTWEPEI
HLEDCKEVLLEFRKKIAENKA 

1MI0 (A) 04 T56H + T58N + insert(miniV3) MDTYKLVIVLNGTTFTYTTEAVDAATAEKVFKQYANDNGVDGEWTYARPNNNTRP
GEIIGDIRQAHFNVTE 

2CC6 (A) - G42N + V43C + E44T + insert(miniV3) + T52H + 
Y53C + Q54N + E56S 

VFKKVLLTGTSEESFTAAADDAIDRAEDTLDNVVWAEVVDQNCTRPNNNTRPGEII
GDIRQAHCNTSVQVAFELD 

1NXB (A) 05 W29N + S30C + D31T + insert(miniV3) + G34H 
+ T35C + I36N + E38S 

RICFNQHSSQPQTTKTCSPGESSCYHKQNCTRPNNNTRPGEIIGDIRQAHCNISRG
CGCPTVKPGIKLSCCESEVCNN 

1EAY (C) - V31N + K32C + G33T + insert(miniV3) + S36H + 
L37C + S38N + I40T 

PRRIILSRLKAGEVDLLEEELGHLTTLTDVNCTRPNNNTRPGEIIGDIRQAHCNATLP
GDIAEDDITAVLCFVIEADQITFET 

2VQC (A) - Q58N + Y59C + K60T + insert(miniV3) + K63H + 
T64C + T65N + K67T 

TLNSYKMAEIMYKILEKKGELTLEDILAQFEISVPSAYNIQRALKAICERHPDECEVNC
TRPNNNTRPGEIIGDIRQAHCNFTWIK 

1I8F (A) 06 E45N + I46C + I47T + insert(miniV3) + N50H + 
V51C + Y52N + R54S 

ATLGATLQDSIGKQVLVKLRDSHEIRGILRSFDQHVNLLLEDAENCTRPNNNTRPGE
IIGDIRQAHCNKSGTMVVRGENVLFISPVP 

1DUR (A) 07 G26T + I28H + A30N + D33S + insert(miniV3) AYVINDSCIACGACKPECPVNCIQETRPNNNTRPGEIIGDIRQAHYNISADSCIDCGS
CASVCPVGAPNPED 

1FR3 (A) 08 V17N + K18C + G19T + insert(miniV3) + M22H + 
A23C + K24N + V26T 

MKISGRNKLEATVKEINCTRPNNNTRPGEIIGDIRQAHCNITMDYKGTELVAAITIDSV
ADLDLVPGDKVTALVKATEMEVLK 

1DP7 (P) - L59N + G60C + insert(miniV3) + N64H + S65C + 
K66N + H68T 

TVQWLLDNYETAEGVSLPRSTLYNHYLLHSQEQKLEPVNAASFGKLIRSVFMGLRT
RRNCTRPNNNTRPGEIIGDIRQAHCNYTYYGLRIKA 

1GUT (A) 09 K16N + K17C + G18T + insert(miniV3) + T21H + 
A22C + E23N + V25T 

SISARNQLKGKVVGLNCTRPNNNTRPGEIIGDIRQAHCNVTLEIAGGNKITSIISLDSV
EELGVKEGAELTAVVKSTDVMILA 

2AST (C) - Y53A + M54A + R66A + Y8N + D9C + D10T + 
insert(miniV3) + F13H + E14C + Y15N + H17S 

QIYYSDKNCTRPNNNTRPGEIIGDIRQAHCNRSVMLPKDIAKLVPKTHLMSESEWR
NLGVQQSQGWVHAAIHEPEPHILLFARPL 

1WHZ (A) - M23N + A24C + K25T + insert(miniV3) + R30C + 
L31N 

MWMPPRPEEVARKLRRLGFVERNCTRPNNNTRPGEIIGDIRQAHCNYTHPDGRIV
VVPFHSGELPKGTFKRILRDAGLTEEEFHNL 

2P09 (A) 10 K30N + V31C + K32T + insert(miniV3) + L36C + 
R37N + Y39T 

DDDDKKTNWLKRIYRVRPCVKCKVAPRDWNCTRPNNNTRPGEIIGDIRQAHCNITN
MCKTCFNNSIDIGDDTYHGHVDWLMYADS 

3CA7 (A) 11 F23E + A24I + V25N + K26C + I27T + L30H + 
P31C + V32N + Y33I + Insert(miniV3) + F2A 

TAPTYKCPETFDAWYCLNDAHCEINCTRPNNNTRPGEIIGDIRQAHCNISCECAIGF
MGQRCEYKE 

3FRY (A) - delete1-14 + K36N + V37C + D38T + 
insert(miniV3) + E41H + A42C + V43N + A45S 

SCHHCVARVKKALEEAGAKVENCTRPNNNTRPGEIIGDIRQAHCNVSGNKEDVDK
YIKAVEAAGYQAKLRSSAWS 

a Listed items include epitope-scaffold name, brief description of epitope transplantation and mutations made in the computational design, and amino acid sequence of the epitope-
scaffold. 
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Table S4. Design and sequence information of ferritin nanoparticles of glycan V3-supersite transplants. 
Glycan V3-
supersite 
transplant 

Amino acid sequence of ferritin nanoparticles* 

07 

AYVINDSCIACGACKPECPVNCIQETRPNNNTRPGEIIGDIRQAHY
NISADSCIDCGSCASVCPVGAPNPEDGGGGSGESQVRQQFSKDI
EKLLNEQVNKEMQSSNLYMSMSSWCYTHSLDGAGLFLFDHAAE
EYEHAKKLIIFLNENNVPVQLTSISAPEHKFEGLTQIFQKAYEHEQ
HISESINNIVDHAIKSKDHATFNFLQWYVAEQHEEEVLFKDILDKIE
LIGNENHGLYLADQYVKGIAKSRKS 

08 

MKISGRNKLEATVKEINCTRPNNNTRPGEIIGDIRQAHCNITMDYK
GTELVAAITIDSVADLDLVPGDKVTALVKATEMEVLKGGGGSGES
QVRQQFSKDIEKLLNEQVNKEMQSSNLYMSMSSWCYTHSLDGA
GLFLFDHAAEEYEHAKKLIIFLNENNVPVQLTSISAPEHKFEGLTQI
FQKAYEHEQHISESINNIVDHAIKSKDHATFNFLQWYVAEQHEEE
VLFKDILDKIELIGNENHGLYLADQYVKGIAKSRKS 

09 

SISARNQLKGKVVGLNCTRPNNNTRPGEIIGDIRQAHCNVTLEIAG
GNKITSIISLDSVEELGVKEGAELTAVVKSTDVMILAGGGGSGESQ
VRQQFSKDIEKLLNEQVNKEMQSSNLYMSMSSWCYTHSLDGAG
LFLFDHAAEEYEHAKKLIIFLNENNVPVQLTSISAPEHKFEGLTQIF
QKAYEHEQHISESINNIVDHAIKSKDHATFNFLQWYVAEQHEEEV
LFKDILDKIELIGNENHGLYLADQYVKGIAKSRKS 

10 

DDDDKKTNWLKRIYRVRPCVKCKVAPRDWNCTRPNNNTRPGEII
GDIRQAHCNITNMCKTCFNNSIDIGDDTYHGHVDWLMYADSGGG
GSGESQVRQQFSKDIEKLLNEQVNKEMQSSNLYMSMSSWCYTH
SLDGAGLFLFDHAAEEYEHAKKLIIFLNENNVPVQLTSISAPEHKF
EGLTQIFQKAYEHEQHISESINNIVDHAIKSKDHATFNFLQWYVAE
QHEEEVLFKDILDKIELIGNENHGLYLADQYVKGIAKSRKS 

11 

TAPTYKCPETFDAWYCLNDAHCEINCTRPNNNTRPGEIIGDIRQA
HCNISCECAIGFMGQRCEYKEGGGGSGESQVRQQFSKDIEKLLN
EQVNKEMQSSNLYMSMSSWCYTHSLDGAGLFLFDHAAEEYEHA
KKLIIFLNENNVPVQLTSISAPEHKFEGLTQIFQKAYEHEQHISESIN
NIVDHAIKSKDHATFNFLQWYVAEQHEEEVLFKDILDKIELIGNEN
HGLYLADQYVKGIAKSRKS 

* Linker sequences between glycan V3-supersite transplants and ferritin are 
underlined. 
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