wild type

DELTA
LAMBDA
MU

BETA
GAMMA
B.1.1.31
KAPPA

A 23.1
IOTA
THETA
EPSILON
20 A.EU1
20 A.EU2
ZETA
ALPHA
ETA
Omicron
Omicron
Omicron
Omicron
Omicron

8

BA.
BA.
BA.
BA.
BA.

wild type

DELTA
LAMBDA
MU

BETA
GAMMA
B.1.1.31
KAPPA

A 23.1
IOTA
THETA
EPSILON
20 A.EUL
20 A.EU2
ZETA
ALPHA
ETA
Omicron
Omicron
Omicron
Omicron
Omicron

8

BA.
BA.
BA.
BA.
BA.

wild type

DELTA
LAMBDA
MU

BETA
GAMMA
B.1.1.31
KAPPA

A 23.1
IOTA
THETA
EPSILON
20 A.EUL
20 A.EU2
ZETA
ALPHA
ETA
Omicron
Omicron
Omicron
Omicron
Omicron

8

BA.
BA.
BA.
BA.
BA.

a s NN

ard NN

ard NN

.12,

.12,

.12,

MEVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTOQDLFLPFEE'S
MEVFLVLLPLVSSQCVNLRTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFES
MEVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFEE'S
MEVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFEES
MEVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTOQDLFLPFEE'S
MFVFLVLLPLVSSQCVNITIRTQLPSAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFS
MEVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFE'S
MEVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFEFES
MEVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFE'S
MFVFIVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFS
MEVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFES
MFVFLVLLPLVSIQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFS
MEVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFES
MEVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFES
MEVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFES
MEVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFEES
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTIDLFLPFFS
MEVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFES
MEVFLVLLPLVSSQCVNLITRTQ-==SYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFF'S
MEVFLVLLPLVSSQCVNLITRTQ=-==SYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFEF'S
MFIFLVLLPLVSSQCVNLITRTQ———SYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFS
MEVFLVLLPLVSSQCVNLITRTQ===SYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFEF'S

kk Kekkkhkhkkhkkhkk KAk k o * Kk k e hkhk kAR KA AR A A A A A AKX A A A kA hk e kAKX k X k%

NVIWFHAIHVSGTNGTKREFDNPVLPENDGVYFASTEKSNITIRGWIFGTTLDSKTQSLLIV
NVIWFHATIHVSGTNGTKREDNPVLPENDGVYFASTEKSNITIRGWIFGTTLDSKTQSLLIV
NVTWFHAIHVSGTNVIKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV
NVIWFHATIHVSGTNGTKREDNPVLPENDGVYFASIEKSNITIRGWIFGTTLDSKTQSLLIV
NVTWFHAIHVSGTNGTKRFINPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV
NVIWFHAIHVSGTNGTKREDNPVLPENDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV
NVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASIEKSNIIRGWIFGTTLDSKTQSLLIV
NVIWEFHATHVSGTNGTKREDNPVLPENDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV
NVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIIGWIFGTTLDSKTQSLLIV
NVIWEFHATHVSGTNGTKREDNPVLPENDGVYFASIEKSNIIRGWIFGTTLDSKTQSLLIV
NVIWFHAIHVSGTNGTKREDNPVLPEFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV
NVIWEFHATHVSGTNGTKREDNPVLPENDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV
NVIWFHATIHVSGTNGTKREDNPVLPENDGVYFASTEKSNITIRGWIFGTTLDSKTQSLLIV
NVIWEFHATHVSGTNGTKREDNPVLPENDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV
NVIWFHATIHVSGTNGTKREDNPVLPENDGVYFASTEKSNITIRGWIFGTTLDSKTQSLLIV
NVIWEFHAI--SGTNGTKREDNPVLPENDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV
NVTWFHII——SGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV
NVIWEFHVI--SGTNGTKREDNPVLPENDGVYFASIEKSNIIRGWIFGTTLDSKTQSLLIV
NVIWFHATIHVSGTNGTKREDNPVLPENDGVYFASTEKSNITIRGWIFGTTLDSKTQSLLIV
NVIWFHAIHVSGTNGTKREFDNPVLPEFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV
NVIWFHAI--SGTNGTKREDNPVLPEFNDGVYFASTEKSNITIRGWIFGTTLDSKTQSLLIV
NVIWFHAI--SGTNGIKRFDNPVLPEFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV

Xk kK kk K * Kk Kk Kk khkk KAhkhkAkhkkhkhkAkkhkhAkhkkhhkk KAk hkkk Ak *hkkhkrkhkhkkhkhkhkhkrkkhkhkkkhk*k

NNATNVVIKVCEFQFCNDPFLGVY-YHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDL
NNATNVVIKVCEFQFCNDPFLDVY-YHKNNKSWME S-VYS SANNCTFEYVSQPFLMDL
NNATNVVIKVCEFQFCNDPFLGVY-YHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDL
NNATNVVIKVCE FQFCNDPFLGV.HKNNKSWMESEFRVYS SANNCTFEYVSQPFLMDL
NNATNVVIKVCEFQFCNDPFLGVY-YHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDL
NNATNVVIKVCEFQFCNIPFLGVY—YHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDL
NNATNVVIKVCEFQFCNDPFLGVY--HKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDL
NNATNVVIKVCEFQFCNDPFLGVY—YHKNNKSWM.SEFRVYSSANNCTFEYVSQPFLMDL
NNATNVVIKVCEFQFCNDPFLGVY—YHKNNKSWMESEIRVYSSANNCTFEYVSQPFLMDL
NNATNVVIKVCEFQFCNDPFLGVY-YHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDL
NNATNVVIKVCEFQFCNDPFLGVY-YHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDL
NNATNVVIKVCEFQFCNDPFLGVY—YHKNNKSIMESEFRVYSSANNCTFEYVSQPFLMDL
NNATNVVIKVCEFQFCNDPFLGVY-YHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDL
NNATNVVIKVCEFQFCNDPFLGVY-YHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDL
NNATNVVIKVCEFQFCNDPFLGVY-YHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDL
NNATNVVIKVCEFQFCNDPFLGV--YHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDL
NNATNVVIKVCEFQFCNDPFLGV--YHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDL
NNATNVVIKVCE FQFCNDPFLD.——HKNNKSWMESEFRVYS SANNCTFEYVSQPFLMDL
NNATNVVIKVCEFQFCNDPFLDVY-YHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDL
NNATNVVIKVCEFQFCNDPFLDVY-YHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDL
NNATNVVIKVCEFQFCNDPFLDVY-YHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDL
NNATNVVIKVCEFQFCNDPFLDVY-YHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDL

khkkhkkkhkkkkhkhkkhkhkhkkhkrkkkx k)% kkkkkk Kk oeok KAk kkhkhkkhkhkhk kA kA kkhhkkkkkx

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
57
57
57
57

120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
118
118
118
117
117
115
115

179
177
179
180
179
179
178
179
179
179
179
179
179
179
179
176
176
174
176
176
174
174



wild typ
DELTA
LAMBDA
MU

BETA
GAMMA
B.1.1.31
KAPPA

A 23.1
IOTA
THETA
EPSILON
20 A.EU1
20 A.EU2
ZETA
ALPHA
ETA
Omicron
Omicron
Omicron
Omicron
Omicron

e

8

BA.
BA.
BA.
BA.
BA.

wild type

DELTA
LAMBDA
MU

BETA
GAMMA
B.1.1.31
KAPPA

A 23.1
IOTA
THETA
EPSILON
20 A.EU1
20 A.EU2
ZETA
ALPHA
ETA
Omicron
Omicron
Omicron
Omicron
Omicron

8

BA.
BA.
BA.
BA.
BA.

wild type

DELTA
LAMBDA
MU

BETA
GAMMA
B.1.1.31
KAPPA

A 23.1
IOTA
THETA
EPSILON
20 A.EUL
20 A.EU2
ZETA
ALPHA
ETA
Omicron
Omicron
Omicron
Omicron
Omicron

8

BA.
BA.
BA.
BA.
BA.

a s NN

g NN

ard NN

.12,

.12,

12,

EGKQGNFKNLREFVEFKNIDGYFKIYSKHTPINL--VRDLPQGFSALEPLVDLPIGINITR
EGKQGNFKNLREFVEFKNIDGYFKIYSKHTPINL--VRDLPQGEFSALEPLVDLPIGINITR
EGKQGNFKNLREFVFKNIDGYFKIYSKHTPINL--VRDLPQGFSALEPLVDLPIGINITR
EGKQGNFKNLREFVFKNIDGYFKIYSKHTPINL--VRDLPQGEFSALEPLVDLPIGINITR
EGKQGNFKNLREFVFKNIDGYFKIYSKHTPINL——VR.LPQGFSALEPLVDLPIGINITR
EGKQGNFKNLIEFVFKNIDGYFKIYSKHTPINL——VRDLPQGFSALEPLVDLPIGINITR
EGKQGNFKNLREFVEFKNIDGYFKIYSKHTPINL--VRDLPQGEFSALEPLVDLPIGINITR
EGKQGNFKNLREFVFKNIDGYFKIYSKHTPINL--VRDLPQGFSALEPLVDLPIGINITR
EGKQGNFKNLREFVFKNIDGYFKIYSKHTPINL--VRDLPQGEFSALEPLVDLPIGINITR
EGKQGNFKNLREFVEFKNIDGYFKIYSKHTPINL--VRDLPQGFSALEPLVDLPIGINITR
EGKQGNFKNLREFVFKNIDGYFKIYSKHTPINL--VRDLPQGEFSALEPLVDLPIGINITR
EGKQGNFKNLREFVEFKNIDGYFKIYSKHTPINL--VRDLPQGFSALEPLVDLPIGINITR
EGKQGNFKNLREFVFKNIDGYFKIYSKHTPINL——VRDLPQGFSILEPLVDLPIGINITR
EGKQGNFKNLREFVEFKNIDGYFKIYSKHTPINL--VRDLPQGEFSALEPLVDLPIGINITR
EGKQGNFKNLREFVFKNIDGYFKIYSKHTPINL--VRDLPQGFSALEPLVDLPIGINITR
EGKQGNFKNLREFVEFKNIDGYFKIYSKHTPINL--VRDLPQGFSALEPLVDLPIGINITR
EGKQGNFKNLREFVFKNIDGYFKIYSKHTPINL--VRDLPQGEFSALEPLVDLPIGINITR
EGKQGNFKNLREFVFKNIDGYFKIYSKHTP I-E DLPQGFSALEPLVDLPIGINITR
EGKQGNFKNLREFVFKNIDGYFKIYSKHTPINL--GRDLPQGEFSALEPLVDLPIGINITR
EGKQGNFKNLREFVFKNIDGYFKIYSKHTPINL--GRDLPQGFSALEPLVDLPIGINITR
EGKQGNFKNLREFVFKNIDGYFKIYSKHTPINL--GRDLPQGEFSALEPLVDLPIGINITR
EGKQGNFKNLREFVFKNIDGYFKIYSKHTPINL--GRDLPQGFSALEPLVDLPIGINITR

Akhkkhkhkkhkhkkk Ak, KAk rAkAkhkkhhkhkkhkrkkhkhkkkhkhkkx%k kkhkkhkkkhk KhhkkhkkkkhAkrkkkhkkkhkkkk

FQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLOPRTFLLKYNENGTITDAVDCALDPLS
FQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGT ITDAVDCALDPLS
FOTLLALH N S S SGWTAGARAYYVGY LOPRTFLLKYNENGT I TDAVDCALDPLS
FQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGT ITDAVDCALDPLS
FOTLERSYLTPGDSSSGWTAGAAAYYVGYLOPRTFLLKYNENGT I TDAVDCALDPLS
FQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGT ITDAVDCALDPLS
FQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGT ITDAVDCALDPLS
FOQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGT ITDAVDCALDPLS
FQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGT ITDAVDCALDPLS
FOTLLALHRSYLTPG§SSSGWTAGARAYYVGYLQPRTFLLKYNENGT ITDAVDCALDPLS
FQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGT ITDAVDCALDPLS
FQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGT ITDAVDCALDPLS
FQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGT ITDAVDCALDPLS
FQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGT ITDAVDCALDPLS
FQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGT ITDAVDCALDPLS
FQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGT ITDAVDCALDPLS
FQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGT ITDAVDCALDPLS
FQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLOPRTFLLKYNENGTITDAVDCALDPLS
FQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLS
FQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLOPRTFLLKYNENGTITDAVDCALDPLS
FQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLS
FQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLOPRTFLLKYNENGTITDAVDCALDPLS

* * k * * R R I b I b e Sb b I S b S Sb e Sb b b S S Sb I Sb b b IR S 2b S Sb db b 2b 2 2b S Sb db 3

ETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVENATRFASVYAWNRKR
ETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVENATRFASVYAWNRKR
ETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVENATRFASVYAWNRKR
ETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATIFASVYAWNRKR
ETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVENATRFASVYAWNRKR
ETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVENATRFASVYAWNRKR
ETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVENATRFASVYAWNRKR
ETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVENATRFASVYAWNRKR
ETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVENATRFASVYAWNRKR
ETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVENATRFASVYAWNRKR
ETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVENATRFASVYAWNRKR
ETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVENATRFASVYAWNRKR
ETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVENATRFASVYAWNRKR
ETKCTLKSFTVEKGIYQTSNFRVQPTESIVREFPNITNLCPFGEVENATRFASVYAWNRKR
ETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVENATRFASVYAWNRKR
ETKCTLKSFTVEKGIYQTSNFRVQPTESIVREPNITNLCPFGEVENATRFASVYAWNRKR
ETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVENATRFASVYAWNRKR
ETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFDEVENATRFASVYAWNRKR
ETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFDEVENATRFASVYAWNRKR
ETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFDEVENATRFASVYAWNRKR
ETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFDEVENATRFASVYAWNRKR
ETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFDEVENATRFASVYAWNRKR

Ak hkkhkhkhkhkrhkhkhk kA hkhkrhkhkhhkhkhhhkhkhhkhkhkrhkhkhkhhkrhkhhkkhdx F*rkhkkhhkhkoekhkhhkkhkrkkrxk*k

237
235
237
238
237
237
236
237
237
237
237
237
237
237
237
234
234
234
234
234
232
232

297
295
290
298
294
297
296
297
297
297
297
297
297
297
297
294
294
294
294
294
292
292

357
355
350
358
354
357
356
357
357
357
357
357
357
357
357
354
354
354
354
354
352
352



wild type

DELTA
LAMBDA
MU

BETA
GAMMA
B.1.1.31
KAPPA

A 23.1
IOTA
THETA
EPSILON
20 A.EU1
20 A.EU2
ZETA
ALPHA
ETA
Omicron
Omicron
Omicron
Omicron
Omicron

8

BA.
BA.
BA.
BA.
BA.

wild type

DELTA
LAMBDA
MU

BETA
GAMMA
B.1.1.31
KAPPA

A 23.1
IOTA
THETA
EPSILON
20 A.EU1
20 A.EU2
ZETA
ALPHA
ETA
Omicron
Omicron
Omicron
Omicron
Omicron

8

BA.
BA.
BA.
BA.
BA.

wild type

DELTA
LAMBDA
MU

BETA
GAMMA
B.1.1.31
KAPPA

A 23.1
IOTA
THETA
EPSILON
20 A.EUL
20 A.EU2
ZETA
ALPHA
ETA
Omicron
Omicron
Omicron
Omicron
Omicron

8

BA.
BA.
BA.
BA.
BA.

a s NN

g NN

ard NN -

.12,

.12,

ISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSEVIRGDEVRQIAPGQTGK
ISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCEFTNVYADSEVIRGDEVRQIAPGQTGK
ISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSEVIRGDEVRQIAPGQTGK
ISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCEFTNVYADSEVIRGDEVRQIAPGQTGK
ISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGI
ISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSEVIRGDEVRQIAPGQTGT
ISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSEVIRGDEVRQIAPGQTGK
ISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSEVIRGDEVRQIAPGQTGK
ISNCVADYSILYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGK
ISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCEFTNVYADSEVIRGDEVRQIAPGQTGK
ISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSEVIRGDEVRQIAPGQTGK
ISNCVADYSVLYNSASEFSTFKCYGVSPTKLNDLCEFTNVYADSEVIRGDEVRQIAPGQTGK
ISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSEVIRGDEVRQIAPGQTGK
ISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSEVIRGDEVRQIAPGQTGK
ISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSEVIRGDEVRQIAPGQTGK
ISNCVADYSVLYNSASEFSTFKCYGVSPTKLNDLCEFTNVYADSEVIRGDEVRQIAPGQTGK
ISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSEVIRGDEVRQIAPGQTGK
ISNCVADYSVLYNLAPFFTFKCYGVSPTKLNDLCFTNVYADSEVIRGDEVRQIAPGQTG

ISNCVADYSVLYNEFAPFFAFKCYGVSPTKLNDLCEFTNVYADSEVIRGNEVSQIAPGQTG

ISNCVADYSVLYNFAPFFAFKCYGVSPTKLNDLCFTNVYADSEVIRGNEVSQIAPGQTG

ISNCVADYSVLYNEFAPFFAFKCYGVSPTKLNDLCEFTNVYADSEVIRGNEVSQIAPGQTG

ISNCVADYSVLYNEFAPFFAFKCYGVSPTKLNDLCFTNVYADSEVIRGNEVSQIAPGQTG

kkkkkkkkkhkk kkk Kk X e Ak KA AR KA AR AR A I AKX A KA AR A hkA A hA A Ak hhkoehkkx *hkkhkkkhx%k

IADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGS
IADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYRYRLFRKSNLKPFERDISTEIYQAGS
IADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYQYRLFRKSNLKPFERDISTEIYQAGS
IADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGS
IADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGS
IADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGS
IADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGS
IADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYRYRLFRKSNLKPFERDISTEIYQAGS
IADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGS
IADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGS
IADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGS
IADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYRYRLFRKSNLKPFERDISTEIYQAGS
IADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGS
IADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGN
IADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGS
IADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGS
IADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGS
IADYNYKLPDDFTGCVIAWNSN LDSKV.GNYNYLYRLFRKSNLKPFERDISTEIYQAG
IADYNYKLPDDFTGCVIAWNSNKLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAG
IADYNYKLPDDFTGCVIAWNSNKLDSKVGGNYNYQYRLFRKSNLKPFERDISTEIYQAG
IADYNYKLPDDFTGCVIAWNSNKLDSKVGGNYNYRYRLFRKSNLKPFERDISTEIYQAG
IADYNYKLPDDFTGCVIAWNSNKLDSKVGGNYNYRYRLFRKSNLKPFERDISTEIYQAG

KAk hkAk K hkhkAhhkkhhhAkhkhAkhAkhkhkkhhhkkhkoehkhkkhhk *hkkhhkk, *,hhAkkhhhkkhhhkhkrkhkrhkhkhkkhkhkhrkhrkkhx

TPCNGVEGENCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNK
KPCNGVEGENCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNK
TPCNGVEGFNCYIPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNK
TPCNGVKGENCYFPLQOSYGFQPTYGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNK
TPCNGVKGENCYFPLOSYGFQPTYGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNK
TPCNGVKGENCYFPLOSYGFQPTYGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNK
TPCNGVEGENCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNK
TPCNGVQGENCYFPLOSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNK
TPCNGVEGENCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNK
TPCNGVKGENCYFPLOSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNK
TPCNGVKGENCYFPLQSYGFQPTYGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNK
TPCNGVEGENCYFPLQOSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNK
TPCNGVEGENCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNK
TPCNGVEGENCYFPLOSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNK
TPCNGVKGENCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNK
TPCNGVEGENCYFPLOSYGFQPTYGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNK
TPCNGVKGENCYFPLQOSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNK
PCNG GFNCYFPLRSYIFRPTYGVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNK
PCNGVAGEFNCYFPLRSYGFRPTYGVGHQPYRVVVLSFELLHAPATVCGPKKSTNLVKNK
PCNGVAGEFNCYFPLRSYGFRPTYGVGHQPYRVVVLSFELLHAPATVCGPKKSTNLVKNK
PCNGVAGVNCYFPLQOSYGFRPTYGVGHQPYRVVVLSFELLHAPATVCGPKKSTNLVKNK
PCNGVAGVNCYFPLOSYGFRPTYGVGHOQPYRVVVLSFELLHAPATVCGPKKSTNLVKNK

khkhkhkk Kk kkhkk hkkekk kekk hhkkoekhkhkrAhkkhkhkhhkhkhkrhkhkrkhkdkrhkkhkhdkrkhkkxkkxkk*x

417
415
410
418
414
417
416
417
417
417
417
417
417
417
417
414
414
414
414
414
412
412

477
475
470
478
474
477
476
477
477
477
477
477
477
477
477
474
474
474
474
474
472
472

537
535
530
538
534
537
536
537
537
537
537
537
537
537
537
534
534
534
534
534
532
532



wild type
DELTA
LAMBDA
MU

BETA
GAMMA
B.1.1.318
KAPPA

A 23.1
IOTA
THETA
EPSILON
20 A.EU1
20 A.EU2
ZETA
ALPHA
ETA

Omicron BA.
Omicron BA.
Omicron BA.
Omicron BA.
Omicron BA.

wild type
DELTA
LAMBDA
MU

BETA
GAMMA
B.1.1.318
KAPPA

A 23.1
IOTA
THETA
EPSILON
20 A.EU1
20 A.EU2
ZETA
ALPHA
ETA

Omicron BA.
Omicron BA.
Omicron BA.
Omicron BA.
Omicron BA.

wild type
DELTA
LAMBDA
MU

BETA
GAMMA
B.1.1.318
KAPPA

A 23.1
IOTA
THETA
EPSILON
20 A.EU1
20 A.EU2
ZETA
ALPHA
ETA

Omicron BA.
Omicron BA.
Omicron BA.
Omicron BA.
Omicron BA.

a s NN

ard NN

ard NN

.12,

.12,

.12,

CVNEFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSEGGVSV
CVNEFNEFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSEGGVSV
CVNEFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSEFGGVSV
CVNEFNEFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSEGGVSV
CVNEFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSEGGVSV
CVNEFNEFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSEGGVSV
CVNEFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSEGGVSV
CVNENEFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSEGGVSV
CVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSEGGVSV
CVNENEFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSEGGVSV
CVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSEGGVSV
CVNENENGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSEGGVSV
CVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSEGGVSV
CVNENENGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSEGGVSV
CVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSEFGGVSV
CVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIIDTTDAVRDPQTLEILDITPCSFGGVSV
CVNEFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSEGGVSV
CVNFNFNGLIGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSV
CVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSEFGGVSV
CVNENFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSEGGVSV
CVNEFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSEGGVSV
CVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSEGGVSV

KAk AAAAA K,k *AAAAAAKRAXAAAAA AR AR A hA AKX Ak h A A A A A A A A Ak Ak Ak A Ak kA kA kA k*k

ITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVN
ITPGTNTSNQVAVLYQGVNCTEVPVATIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVN
ITPGTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVN
ITPGTNTSNQVAVLYQGVNCTEVPVATIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVN
ITPGTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVN
ITPGTNTSNQVAVLYQGVNCTEVPVATIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEYVN
ITPGTNTSNQVAVLYQHVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVN
ITPGTNTSNQVAVLYQGVNCTEVPVATIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVN
ITPGTNTSNQVAVLYHDVNCTEVPVATIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVN
ITPGTNTSNQVAVLYQGVNCTEVPVATIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVN
ITPGTNTSNQVAVLYQGVNCTEVPVATIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVN
ITPGTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVN
ITPGTNTSNQVAVLYQGVNCTEVPVATIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVN
ITPGTNTSNQVAVLYQGVNCTEVPVATIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVN
ITPGTNTSNQVAVLYQGVNCTEVPVATIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVN
ITPGTNTSNQVAVLYQGVNCTEVPVATIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVN
ITPGTNTSNQVAVLYQGVNCTEVPVATIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVN
ITPGTNTSNQVAVLYQGVNCTEVPVATIHADQLTPTWRVYSTGSNVFQTRAGCLIGAENVN
ITPGTNTSNQVAVLYQGVNCTEVPVATIHADQLTPTWRVYSTGSNVFQTRAGCLIGAENVN
ITPGTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAENVN
ITPGTNTSNQVAVLYQGVNCTEVPVATIHADQLTPTWRVYSTGSNVFQTRAGCLIGAENVN
ITPGTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAENVN

khkkhkkkhkhkkkhkhkkhkhkkkhkkk o KA KA AR A A A A A A A hA A hA kA A A A A Ak h kA hAk A Ak Ak Ak kA hk Ak hk o« k%

NSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTN
NSYECDIPIGAGICASYQTQTNSRRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTN
NSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTN
NSYECDIPIGAGICASYQTQTNSHRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTN
NSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGIENSVAYSNNSIAIPTN
NSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTN
NSYECDIPIGAGICASYQTQTNSHRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTN
NSYECDIPIGAGICASYQTQTNSRRRARSVASQSITAYTMSLGAENSVAYSNNSIAIPTN
NSYECDIPIGAGICASYQTQTNSRRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTN
NSYECDIPIGAGICASYQTQTNSPRRARSVASQSITAYTMSLGVENSVAYSNNSIAIPTN
NSYECDIPIGAGICASYQTQTNSHRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTN
NSYECDIPIGAGICASYQTQTNSPRRARSVASQSITAYTMSLGAENSVAYSNNSIAIPTN
NSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTN
NSYECDIPIGAGICASYQTQTNSPRRARSVASQSITAYTMSLGAENSVAYSNNSIAIPTN
NSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTN
NSYECDIPIGAGICASYQTQTNSHRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPIN
NSYECDIPIGAGICASYQTITNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTN
NSYECDIPIGAGICASYQTQTKSHRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTN
NSYECDIPIGAGICASYQTQTKSHRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTN
NSYECDIPIGAGICASYQTQT SHRRARSVASQSIIAYTMSLGAENIVAYSNNSIAIPTN
NSYECDIPIGAGICASYQTQTKSHRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTN
NSYECDIPIGAGICASYQTQTKSHRRARSVASQSITAYTMSLGAENSVAYSNNSIAIPTN

khkhkhkk kA khhkkhhkhkkhhkhAhkhkkhkhokhkek *NhhkhkhkhkkhkhhAkhhkkhhkhkkhhhkhdx *k *kkhkkhhkkhkxkx *

597
595
590
598
594
597
596
597
597
597
597
597
597
597
597
594
594
594
594
594
592
592

657
655
650
658
654
657
656
657
657
657
657
657
657
657
657
654
654
654
654
654
652
652

717
715
710
718
714
717
716
717
717
717
717
717
717
717
717
714
714
714
714
714
712
712



wild type
DELTA
LAMBDA
MU

BETA
GAMMA
B.1.1.318
KAPPA

A 23.1
IOTA
THETA
EPSILON
20 A.EU1
20 A.EU2
ZETA
ALPHA
ETA

Omicron BA.
Omicron BA.
Omicron BA.
Omicron BA.
Omicron BA.

wild type
DELTA
LAMBDA

MU

BETA
GAMMA
B.1.1.318
KAPPA

A 23.1
IOTA
THETA
EPSILON

20 A.EUL
20 A.EU2
ZETA
ALPHA
ETA
OmicromBA.
OmicromBA.
OmicromBA.
OmicronBA.
OmicronBA.

wild type
DELTA
LAMBDA
MU

BETA
GAMMA
B.1.1.318
KAPPA

A 23.1
IOTA
THETA
EPSILON
20 A.EU1
20 A.EU2
ZETA
ALPHA
ETA

Omicron BA.
Omicron BA.
Omicron BA.
Omicron BA.
Omicron BA.

ard NN -

.12,

FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLOQYGSFCTQLNRALTGIAVEQDKN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLOQYGSFCTQLNRALTGIAVEQDKN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLKRALTGIAVEQDKN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLKRALTGIAVEQDKN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLKRALTGIAVEQDKN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLKRALTGIAVEQDKN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLKRALTGIAVEQDKN

KA A A A AR AR A AR A AR AR A AR AR A AR AR AR A A AR AR A AR A A A AR A Ak e Ak Ak A A A kA A XKk

TOQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGEFIKQY
TQEVFAQVKQIYKTPPIKDFGGFNEFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQY
TOQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQY
TQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQY
TOQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQY
TOQEVFAQVKQIYKTPPIKDFGGEFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQY
TOQEVFAQVKQIYKTPPIKHFGGFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQY
TOQEVFAQVKQIYKTPPIKDFGGEFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQY
TOQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQY
TOQEVFAQVKQIYKTPPIKDFGGEFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQY
TOQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQY
TOQEVFAQVKQIYKTPPIKDFGGEFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQY
TOQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQY
TOQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQY
TOQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQY
TOQEVFAQVKQIYKTPPIKDFGGEFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQY
TOQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQY
TOQEVFAQVKQIYKTPPIKNYFGGFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQY
TOQEVFAQVKQIYKTPPIKYFGGFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQY
TOEVFAQVKQIYKTPPIKNYFGGFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQY
TOQEVFAQVKQIYKTPPIKYFGGFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQY
TOEVFAQVKQIYKTPPIKNYFGGFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQY

R R S b I b e Sb b b dh b S Sb e S S b S b I S S b I 2h b S db I Sb b b 2h S 2b I Sb b S b S 2b S Sb b Sb b I 2h b S Y

GDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIP
GDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIP
GDCLGDIAARDLICAQKFNGLIVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIP
GDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIP
GDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIP
GDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIP
GDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIP
GDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIP
GDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIP
GDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIP
GDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIP
GDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIP
GDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIP
GDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIP
GDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIP
GDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIP
GDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTIGAGAALQIP
GDCLGDIAARDLICAQKFIGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIP
GDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIP
GDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIP
GDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIP
GDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIP

khkhkhkkh kA khhkkhhhkkhhhkhhkheoehkh KhhhkhhhhhkhhhAhhdhhhrhrkdhkhkhhkhhhrkhkoehkhkkhkrkhhk*k

777
775
770
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774
777
776
777
777
777
777
777
777
777
777
774
774
774
774
774
772
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837
835
830
838
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837
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837
837
837
837
837
837
837
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834
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897
895
890
898
894
897
896
897
897
897
897
897
897
897
897
894
894
894
894
894
892
892



wild type

DELTA
LAMBDA
MU

BETA
GAMMA
B.1.1.31
KAPPA

A 23.1
IOTA
THETA
EPSILON
20 A.EU1
20 A.EU2
ZETA
ALPHA
ETA
Omicron
Omicron
Omicron
Omicron
Omicron

8

BA.
BA.
BA.
BA.
BA.

wild type

DELTA
LAMBDA
MU

BETA
GAMMA
B.1.1.31
KAPPA

A 23.1
IOTA
THETA
EPSILON
20 A.EUL
20 A.EU2
ZETA
ALPHA
ETA
Omicron
Omicron
Omicron
Omicron
Omicron

8

BA.
BA.
BA.
BA.
BA.

wild type

DELTA
LAMBDA
MU

BETA
GAMMA
B.1.1.31
KAPPA

A 23.1
IOTA
THETA
EPSILON
20 A.EUL
20 A.EU2
ZETA
ALPHA
ETA
Omicron
Omicron
Omicron
Omicron
Omicron

8

BA.
BA.
BA.
BA.
BA.

a s NN

ard NN

ard NN -

.12,

.12,

.12,

FAMOMAYRFNGIGVTONVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNONAQ
FAMOMAYRFNGIGVTQONVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLONVVNQONAQ
FAMOMAYRFNGIGVTONVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNONAQ
FAMOMAYRFNGIGVTQONVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLONVVNQONAQ
FAMOMAYRFNGIGVTONVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNONAQ
FAMOMAYRFNGIGVTQONVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNQONAQ
FAMOMAYRFNGIGVTONVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNONAQ
FAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNQONAQ
FAMOMAYRFNGIGVTONVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNONAQ
FAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNQONAQ
FAMOMAYRFNGIGVTONVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNONAQ
FAMOMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNONAQ
FAMOMAYRFNGIGVTONVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNONAQ
FAMOMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNQONAQ
FAMOMAYRFNGIGVTONVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNONAQ
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wild type EDDSEPVLKGVKLHYT 1273
DELTA EDDSEPVLKGVKLHYT 1271
LAMBDA EDDSEPVLKGVKLHYT 1266
MU EDDSEPVLKGVKLHYT 1274
BETA EDDSEPVLKGVKLHYT 1270
GAMMA EDDSEPVLKGVKLHYT 1273
B.1.1.318 EDDSEPVLKGVKLHYT 1272
KAPPA EDDSEPVLKGVKLHYT 1273
A 23.1 EDDSEPVLKGVKLHYT 1273
IOTA EDDSEPVLKGVKLHYT 1273
THETA EDDSEPVLKGVKLHYT 1273
EPSILON EDDSEPVLKGVKLHYT 1273
20 A.EU1 EDDSEPVLKGVKLHYT 1273
20 A.EU2 EDDSEPVLKGVKLHYT 1273
ZETA EDDSEPVLKGVKLHYT 1273
ALPHA EDDSEPVLKGVKLHYT 1270
ETA EDDSEPVLKGVKLHYT 1270
Omicron BA.1l EDDSEPVLKGVKLHYT 1270
Omicron BA.2 EDDSEPVLKGVKLHYT 1270
Omicron BA.2.12. EDDSEPVLKGVKLHYT 1270
Omicron BA.4 EDDSEPVLKGVKLHYT 1268
Omicron BA.5 EDDSEPVLKGVKLHYT 1268

kkhkkhkkkhkhkkAhkhkkkkkKxk*k

Figure S1. Sequences alignment. SARS-CoV-2 wild type spike protein and its most diffused variants were aligned by
using the Clustal Omega program (https://www.ebi.ac.uk/Tools/msa/clustalo/). The parameters used were used by
default of the program. In yellow are underlined wild type residues with high rate of mutation. In red are underlined
mutations present only in a single variant. In green are underlined mutations present only in all the Omicron variants.
In cyan are underlined mutations present in all the Omicron variants excluding Omicron BA.1.



