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Table S1 Genbank numbers of the 56 mutants of HTNV glycoprotein and PCR primers used for making the 56 point mutation constructs. The upper one is
the forward primer and the lower one is the reverse primer.

No.  variation Structure  Frequency Genbank sequence PCR primers
element (%) number

1 V16A* -, Gn 43.96 ALL25319.1 5'-ATGGCTTCCCTGGTGTGGCCCGCTCTCACCCTCAGGAATGTCTA-3'
5'-TAGACATTCCTGAGGGTGAGAGCGGGCCACACCAGGGAAGCCAT-3'

2 K26R" B1, Gn 1.65 ACN60122.1 5-AGGAATGTCTACGATATGAGAATTGAATGTCCCCATA-3'
5'-TATGGGGACATTCAATTCTCATATCGTAGACATTCCT-3'

3 G37E? -, Gn 83.52 BAZ96166.1 5'-ATACCGTCAGCTTCGGCGAAAACTCCGTGATTGGATAT-3'
5'-ATATCCAATCACGGAGTTTTCGCCGAAGCTGACGGTAT-3'

4 P48R" -, Gn 1.65 AGC97006.1 5'-ATATGTGGAGCTCCCCAGAGTGCCTCTCGCCGATACCGCTCAGAT-3'
5'-ATCTGAGCGGTATCGGCGAGAGGCACTCTGGGGAGCTCCACATAT-3'

5 V49M® B2, Gn 80.77 AGC97031.1 5-ATTGGATATGTGGAGCTCCCCCCTATGCCTCTCGCCGATACCGCTCAGATGGT-3'
5'-ACCATCTGAGCGGTATCGGCGAGAGGCATAGGGGGGAGCTCCACATATCCAAT-3'

6 T541° al, Gn 1.65 AAL36997.1 5'-ATATGTGGAGCTCCCCCCTGTGCCTCTCGCCGATATCGCTCAGATGGTCCCCGAGTCCAGCTGTT-3'
5'-AACAGCTGGACTCGGGGACCATCTGAGCGATATCGGCGAGAGGCACAGGGGGGAGCTCCACATAT-3'!

7 AS5TP -, Gn 12.09 AAK66741.1 5'-ATATGTGGAGCTCCCCCCTGTGCCTCTCGCCGATACCACACAGATGGTCCCCGAGTCCAGCTGTTCCATGGATAA-3'
5'-TTATCCATGGAACAGCTGGACTCGGGGACCATCTGTGTGGTATCGGCGAGAGGCACAGGGGGGAGCTCCACATAT-3'

8 AB5[° -, Gn 6.04 ACAG1215.1 5'-TATGTGGAGCTCCCCCCTGTGCCTCTCGCCGATACCATTCAGATGGTCCCCGAGTCCAGCTGTTCCATGGATAA-3'
5'-TTATCCATGGAACAGCTGGACTCGGGGACCATCTGAATGGTATCGGCGAGAGGCACAGGGGGGAGCTCCACATA-3'

9 M57LP -, Gn 35.16 ANK77979.1 5'-AGCTCCCCCCTGTGCCTCTCGCCGATACCGCTCAGCTGGTCCCCGAGTCCAGCTGTTCCATGGATAACCACCAGT-3'
5'-ACTGGTGGTTATCCATGGAACAGCTGGACTCGGGGACCAGCTGAGCGGTATCGGCGAGAGGCACAGGGGGGAGCT-3'

10 V58M® -, Gn 1.65 AKO063083.1 5'-AGCTCCCCCCTGTGCCTCTCGCCGATACCGCTCAGATGATGCCCGAGTCCAGCTGTTCCATGGATAA-3'
5'-TTATCCATGGAACAGCTGGACTCGGGCATCATCTGAGCGGTATCGGCGAGAGGCACAGGGGGGAGCT-3'

11 S64NP -, Gn 25.27 AAATIT12.1 5'-ATACCGCTCAGATGGTCCCCGAGTCCAGCTGTAACATGGATAACCACCAGTCCCTGAACACCATCACCAAG-3'
5'-CTTGGTGATGGTGTTCAGGGACTGGTGGTTATCCATGTTACAGCTGGACTCGGGGACCATCTGAGCGGTAT-3'

12 174V° B4, Gn 4.95 AKO063082.1 5'-ATAACCACCAGTCCCTGAACACCGTCACCAAGTATACCCAGGTGAGCTGGAGGGGAAA-3'
5'-TTTCCCCTCCAGCTCACCTGGGTATACTTGGTGACGGTGTTCAGGGACTGGTGGTTAT-3'

13 174A° B5, Gn 1.65 ABS83844.1 5'-ATAACCACCAGTCCCTGAACACCGCCACCAAGTATACCCAGGTGAGCTGGAGGGGAAA-3'
5'-TTTCCCCTCCAGCTCACCTGGGTATACTTGGTGGCGGTGTTCAGGGACTGGTGGTTAT-3'

14 T75A° 4, Gn 6.59 ALA20821.1 5'-ATAACCACCAGTCCCTGAACACCATCGCCAAGTATACCCAGGTGAGCTGGAGGGGAAA-3'
5'-TTTCCCCTCCAGCTCACCTGGGTATACTTGGCGATGGTGTTCAGGGACTGGTGGTTAT-3'

15 Y77HP B4, Gn 11 ACAB1213.1 5'-ATAACCACCAGTCCCTGAACACCATCACCAAGCATACCCAGGTGAGCTGGAGGGGAAA-3'
5-TTTCCCCTCCAGCTCACCTGGGTATGCTTGGTGATGGTGTTCAGGGACT GGTGGTTAT-3'

16 v8olr° B4, Gn 6.59 ACAB1212.1 5'-AACACCATCACCAAGTATACCCAGATTAGCTGGAGGGGAAAGGCTGACCAGA-3'
5'-TCTGGTCAGCCTTTCCCCTCCAGCTAATCTGGGTATACTTGGTGATGGTGTT-3'

17 S8l B4, Gn 9.34 AFS64897.1 5'-AACACCATCACCAAGTATACCCAGGTGATCTGGAGGGGAAAGGCTGACCAGA-3'
5'-TCTGGTCAGCCTTTCCCCTCCAGATCACCTGGGTATACTTGGTGATGGTGTT-3'

18 S81T® B4, Gn 2.2 BAKO08371.1 5'-AACACCATCACCAAGTATACCCAGGTGACCTGGAGGGGAAAGGCTGACCAGA-3'

5-TCTGGTCAGCCTTTCCCCTCCAGGTCACCTGGGTATACTTGGTGATGGTGTT-3'
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G84K"
G84R"
D87G®
Q8spP°
Q88H®
S89A°
S89G"
S91A°
V1261°
C234Y°
A2548"
1256W"
T2718
H282R°®
Y316F°
G3185S°
1359M°
V373F
F460I°
F4795°

V5081*

B4, Gn
B4, Gn
-, Gn

-, Gn

-, Gn

-, Gn

-, Gn

-, Gn
B6, cGn
-, Gn

-, Gn
B15, Gn
a6, Gn
-, Gn
B17, Gn
B17, Gn
22, Gn
-, Gn

-, Gn

-, Gn

-, Gn

3.85

1.65

11

4.95

11

33.52

4.95

25.82

78.57

0.55

4.95

5.49

40.11

0.55

40.66

41.76

69.78

0.55

0.55

68.68

AKO63083.1

ANK77984.1

ABS83836.1

AlL25231.1

AACG63438.1

BAA82617.1

AlL25231.1

AGC97133.1

BAZ96167.1

AAAQ3156.1

ABD28178.1

ABU51324.1

AGC97134.1

AAG10043.1

AMX23679.1

ABS83838.1

BAZ96167.1

BAZ96166.1

AFS64897.1

AFS64897.1

AFS64896.1

5'-AAGTATACCCAGGTGAGCTGGAGGAAGAAGGCTGACCAGAGCCAGAGCAGCCAAAA-3'
5-TTTTGGCTGCTCTGGCTCTGGTCAGCCTTCTTCCTCCAGCTCACCTGGGTATACTT-3'
5'-AAGTATACCCAGGTGAGCTGGAGGAGAAAGGCTGACCAGAGCCAGAGCAGCCAAAA-3'
5-TTTTGGCTGCTCTGGCTCTGGTCAGCCTTTCTCCTCCAGCTCACCTGGGTATACTT-3'
5'-AAGTATACCCAGGTGAGCTGGAGGGGAAAGGCTGGCCAGAGCCAGAGCAGCCAAAA-3
5-TTTTGGCTGCTCTGGCTCTGGCCAGCCTTTCCCCTCCAGCTCACCTGGGTATACTT-3'
5'-AGCTGGAGGGGAAAGGCTGACCCTAGCCAGAGCAGCCAAAACA-3'
5-TGTTTTGGCTGCTCTGGCTAGGGTCAGCCTTTCCCCTCCAGCT-3'
5'-AGCTGGAGGGGAAAGGCTGACCATAGCCAGAGCAGCCAAAACA-3'
5-TGTTTTGGCTGCTCTGGCTATGGTCAGCCTTTCCCCTCCAGCT-3'
5-TGAGCTGGAGGGGAAAGGCTGACCAGGCTCAGAGCAGCCAAAACAGCTTTGAAA-3
5-TTTCAAAGCTGTTTTGGCTGCTCTGAGCCTGGTCAGCCTTTCCCCTCCAGCTCA-3'
5'-TGAGCTGGAGGGGAAAGGCTGACCAGGGCCAGAGCAGCCAAAACAGCTTTGAAA-3'
5-TTTCAAAGCTGTTTTGGCTGCTCTGGCCCTGGTCAGCCTTTCCCCTCCAGCTCA-3'
5-AAAGGCTGACCAGAGCCAGGCTAGCCAAAACAGCTTTGAAACCGTGAGCA-3'
5'-TGCTCACGGTTTCAAAGCTGTTTTGGCTAGCCTGGCTCTGGTCAGCCTTT-3'
5-AGAGCTACAGGTCCAGGAAGTCCATCACCTGCTATGACCTGTCCTGTAACAGCACCTA-3'
5-TAGGTGCTGTTACAGGACAGGTCATAGCAGGTGATGGACTTCCTGGACCTGTAGCTCT-3'
5'-TCCTTCGAGTCCACCTACAACGACACAGAAAAT-3'
5-ATTTTCTGTGTCGTTGTAGGTGGACTCGAAGGA-3'
5-TCTGTATTGTGGGAGGCAACTCCAGCCCCATCTACGTCCCCACCCTCGACGAC-3
5'-GTCGTCGAGGGTGGGGACGTAGATGGGGCTGGAGTTGCCTCCCACAATACAGA-3'
5-ATTGTGGGAGGCAACTCCGCTCCCTGGTACGTCCCCACCCTCGACGACTT-3'
5-AAGTCGTCGAGGGTGGGGACGTACCAGGGAGCGGAGTTGCCTCCCACAAT-3'
5'-ACTTCAGATCCATGGAGGCTTTCAGCGGCATTTTTAGGTCCCCTCACGGAGA-3'
5-TCTCCGTGAGGGGACCTAAAAATGCCGCTGAAAGCCTCCATGGATCTGAAGT-3'
5'-CCTCACGGAGAGGACAGAGACCTGGCCGGCGAG-3'
5'-CTCGCCGGCCAGGTCTCTGTCCTCTCCGTGAGG-3'
5-AGCGACACCCTGAGGCTGATTGCTTTTAGCGGCATTCCCAGCTACAGCTCCCTCAGCATT-3'
5-AATGCTGAGGGAGCTGTAGCTGGGAATGCCGCTAAAAGCAATCAGCCTCAGGGTGTCGCT-3'
5'-CTGATTGCTTATAGCTCTATTCCCAGCTACAGC-3'
5-GCTGTAGCTGGGAATAGAGCTATAAGCAATCAG-3'
5-AACTGCGACAAGTCCGCCATCCCCCTCATGTGGACCGGCATGATCGAT-3'
5'-ATCGATCATGCCGGTCCACATGAGGGGGATGGCGGACTTGTCGCAGTT-3'
5-ATCTGCCCGGATACTATGAGGCCATTCACCCTTGTACAGTGTTCT-3'
5-AGAACACTGTACAAGGGTGAATGGCCTCATAGTATCCGGGCAGAT-3'
5'-ACAATTACCTCCCTGATTAGCCTGCTGCCTGGA-3'
5-TCCAGGCAGCAGGCTAATCAGGGAGGTAATTGT-3'
5-CTGTGCGTGCCCGGCTCTCATGGATGGGCTACA-3'
5'-TGTAGCCCATCCATGAGAGCCGGGCACGCACAG-3'
5-ATCACATTCATCATCCTGACCATTCTGAAGTTTATCGCCAACATCTTTCATACATCCAAT-3'
5-ATTGGATGTATGAAAGATGTTGGCGATAAACTTCAGAATGGTCAGGATGATGAATGTGAT-3'
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56

F809S°
N813H®
K816I°
1817VP
1817T"
1818V"
N821D™
F892s™
E905G”
M918L°
F934S°
E940K®
P944R°
V1077E
F1091S°
K1093T®

G1104V°

BEO, Ge
BFO, Ge
BFO, Ge
BF0, Ge
BFO, Ge
BFO, Ge
BGO, Ge
Bi, Ge
Bj, Ge

-, Gc
Bk, Ge
VI, Ge

-, Gc
stem, Gc
stem, Gc
stem, Gc

stem, Gc

0.55

2.2

1.65

31.87

11

11

11

11

11

0.55

0.55

0.55

3.82

0.55

0.55

0.55

AFS64897.1

AR049440.1

ACAG1214.1

ACA61213.1

BAA86849.1

ANK77957.1

ABS83844.1

AACG63438.1

ABS83840.1

AEWA43002.1

AEW43002.1

ACNG60122.1

AFS64897.1

BAA00280.1

AFS64897.1

AAK27683.2

AGC96991.1

4f7

5'-AGAGTGTGTGTGCAGTCTGGCGAGGAAAACCTC-3'

5'-GAGGTTTTCCTCGCCAGACTGCACACACACTCT-3'
5-TGTGTGCAGTTCGGCGAGGAACACCTCTGTAAGATCATCGACATGAATGA-3'
5-TCATTCATGTCGATGATCTTACAGAGGTGTTCCTCGCCGAACTGCACACA-3'
5-AGTGTGTGTGCAGTTCGGCGAGGAAAACCTCTGTATTATCATCGACATGAATGACTGCTTCGTCTCCAGGCAT-3'
5'-ATGCCTGGAGACGAAGCAGTCATTCATGTCGATGATAATACAGAGGTTTTCCTCGCCGAACTGCACACACACT-3'
5-AGTGTGTGTGCAGTTCGGCGAGGAAAACCTCTGTAAGGTCATCGACATGAATGACTGCTTCGTCTCCAGGCAT-3'
5'-ATGCCTGGAGACGAAGCAGTCATTCATGTCGATGACCTTACAGAGGTTTTCCTCGCCGAACTGCACACACACT-3'
5'-TTCGGCGAGGAAAACCTCTGTAAGATCACCGACATGAATGACTGCTTCGTCTCCAGGCAT-3'
5-ATGCCTGGAGACGAAGCAGTCATTCATGTCGGTGATCTTACAGAGGTTTTCCTCGCCGAA-3'
5'-TTCGGCGAGGAAAACCTCTGTAAGATCGTCGACATGAATGACTGCTTCGTCTCCAGGCAT-3'
5'-ATGCCTGGAGACGAAGCAGTCATTCATGTCGACGATCTTACAGAGGTTTTCCTCGCCGAA-3'
5-AAAACCTCTGTAAGATCATCGACATGGATGACTGCTTCGTCTCCAGGCATGTGAAGGT-3'
5'-ACCTTCACATGCCTGGAGACGAAGCAGTCATCCATGTCGATGATCTTACAGAGGTTTT-3'
5'-AAAGGCTTCCTGTGTCCCGAGTTCCCCGGCAGCTCCAGAAAGAAGTGTAACTTCGCTACCACCCCTATCTGCGAGT-3'
5-ACTCGCAGATAGGGGTGGTAGCGAAGTTACACTTCTTTCTGGAGCTGCCGGGGAACTCGGGACACAGGAAGCCTTT-3'
5'-AAGTGTAACTTCGCTACCACCCCTATCTGCGGATACGATGGCAACATGGTGAGCGGCTATAA-3'
5-TTATAGCCGCTCACCATGTTGCCATCGTATCCGCAGATAGGGGTGGTAGCGAAGTTACACTT-3'
5-AACATGGTGAGCGGCTATAAGAAGGTGCTGGCCACCATCGACAGCTTTCAAAGCTTTAATACCAGCA-3'
5-TGCTGGTATTAAAGCTTTGAAAGCTGTCGATGGTGGCCAGCACCTTCTTATAGCCGCTCACCATGTT-3'
5'-ACCAGCACCATGCATTCTACCGACGAGAGAATC-3'

5-GATTCTCTCGTCGGTAGAATGCATGGTGCTGGT-3'

5'-ACCGACGAGAGAATCAAGTGGAAAGACCCCGAC-3'

5'-GTCGGGGTCTTTCCACTTGATTCTCTCGTCGGT-3'

5-ATCGAGTGGAAAGACAGAGACGGCATGCTGAGG-3'

5'-CCTCAGCATGCCGTCTCTGTCTTTCCACTCGAT-3'

5'-ATCGAGAATAGCAAAGAATACGACGATGGCGCT-3'

5-AGCGCCATCGTCGTATTCTTTGCTATTCTCGAT-3'

5-GGCATCAAGTGCTGGTCTGTGAAGTCCGGCGAA-3'

5'-TTCGCCGGACTTCACAGACCAGCACTTGATGCC-3'

5-AAGTGCTGGTTCGTGACTTCCGGCGAATGGATT-3'

5-AATCCATTCGCCGGAAGTCACGAACCAGCACTT-3'

5'-AGCGGCATCTTCTCCGTTAATTGGATTGTCCTG-3'

5'-CAGGACAATCCAATTAACGGAGAAGATGCCGCT-3'

“a” refers to the hot substitution;

“b” refers to epitope-related substitution;

“c” refers to prediction-related substitution;

6 9

, variants who are not located on the secondary structures.
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Table S2. Genbank numbers of the 51 mutants of SEOV glycoprotein and PCR primers used for making the 51 point mutation constructs. The upper one is
the forward primer while the lower one is the reverse primer.

Number  variation Structure Frequency Genbank sequence number PCR primers
element (%)

1 R24KP B1, Gn 10.08 ADE34591.1 5TGAAGAACGTGTTCGATATGAAGATCCAGTGCCCCCATTCCGTGAAAT-3'
5'-ATTTCACGGAATGGGGGCACTGGATCTTCATATCGAACACGTTCTTCA-3'

2 Q26R® B1, Gn 1.68 AlS71980.1 5-AACGTGTTCGATATGAGAATCAGGTGCCCCCATTCCGTGAAATTTGG-3'
5'-CCAAATTTCACGGAATGGGGGCACCTGATTCTCATATCGAACACGTT-3'

3 K32N?* -, Gn 86.55 AEX56249.1 5'-GAATCCAGTGCCCCCATTCCGTGAACTTTGGCGAGACAAGCGTGA-3'
5'-TCACGCTTGTCTCGCCAAAGTTCACGGAATGGGGGCACTGGATTC-3'

4 S48pP° B2, Gn 6.72 ACO037156.1 5'-ATACACCGAGCTCCCCCCTCTCCCTCTGCAGGAGGCTGAGCAGCTCGT-3'
5'-ACGAGCTGCTCAGCCTCCTGCAGAGGGAGAGGGGGGAGCTCGGTGTAT-3'

5 A525° al, Gn 1.68 ADE34589.1 5'-TCTCAGCCTGCAGGAGTCTGAGCAGCTCGTGCCCGAAA-3'
5'-TTTCGGGCACGAGCTGCTCAGACTCCTGCAGGCTGAGA-3'

6 179V° 34, Gn 9.24 ADE34587.1 5'-AATAAGCTGACCAAAGTGGTCTGGAGGAAGAAGGCCAAC-3'
5'-GTTGGCCTTCTTCCTCCAGACCACTTTGGTCAGCTTATT-3'

7 R81Q" 34, Gn 5.88 AIS71976.1 5'-ACCAAAGTGATCTGGCAGAAGAAGGCCAACCAAG-3'
5'-CTTGGTTGGCCTTCTTCTGCCAGATCACTTTGGT-3'

8 K82R" 4, Gn 1.68 ADE34593.1 5'-CTGACCAAAGTGATCTGGAGGAGGAAGGCCAACCAAGAGT-3'
5-ACTCTTGGTTGGCCTTCCTCCTCCAGATCACTTTGGTCAG-3'

9 S88L® -, Gn 2.52 AAG28741.1 5'-AAGAAGGCCAACCAAGAGCTCGCTAATCAGAATTCC-3'
5'-GGAATTCTGATTAGCGAGCTCTTGGTTGGCCTTCTT-3'

10 L96V? B5, Gn 92.44 AIS71978.1 5'-TCAGAATTCCTTTGAGGTCATGGAGTCCGAGGTGTCCTTTAAG-3'
5'-CTTAAAGGACACCTCGGACTCCATGACCTCAAAGGAATTCTGA-3'

11 MI7V? 5, Gn 70.59 AIS71978.1 5-AATTCCTTTGAGCTCGTGGAGTCCGAGGTGTCCTTTAAGG-3'
5'-CCTTAAAGGACACCTCGGACTCCACGAGCTCAAAGGAATT-3'

12 V1641* 9, Gn 93.28 ADE34588.1 5'-CTCGGACCCTACAGGATCCAAGTGGTGTATGAGAGAACCTA-3'
5'-TAGGTTCTCTCATACACCACTTGGATCCTGTAGGGTCCGAG-3'

13 P186H° B11, Gn 1.68 ADE34595.1 5'-GGAAAATGCTTCGTGCATGATAAAGCCGTCGTG-3'
5'-CACGACGGCTTTATCATGCACGAAGCATTTTCC-3'

14 Y199C° -, Gn 0.84 BAA86852.1 5'-CTCAAGAGGGGAATGTGTGCCATCGCCTCCATC-3'
5'-GATGGAGGCGATGGCACACATTCCCCTCTTGAG-3'

15 T327A -, Gn 86.55 AFS64912.1 5'-CTCCACCAGCATCCTGGCTGCCAGCGAGGACGGCAGATTC-3'
5'-GAATCTGCCGTCCTCGCTGGCAGCCAGGATGCTGGTGGAG-3'

16 N4091° -, Gn 1.68 AAZ86070.1 5'-CTGGTGTCCAAACAGATTAGGTTCAGGGCCGCC-3'
5'-GGCGGCCCTGAACCTAATCTGTTTGGACACCAG-3'

17 G448A° -, Gn 1.68 SPP28729.1 5-AAAACCCTCGTGATCGCTCAGTGTATCTATACC-3'
5'-GGTATAGATACACTGAGCGATCACGAGGGTTTT-3'

18 Y452I1° -, Gn 1.68 SPP28729.1 5'-ATCGGACAGTGTATCATTACCATCACATCCCTC-3'
5'-GAGGGATGTGATGGTAATGATACACTGTCCGAT-3'

19 T455Q° -, Gn 1.68 SPP28729.1 5'-TGTATCTATACCATCCAATCCCTCTTTTCCCTG-3'

5-CAGGGAAAAGAGGGATTGGATGGTATAGATACA-3'
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38
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40

41

42

S456V°
P462Q°
H4661°
T669R°
D670N°
R682K?
H750Y"
F792L°
Y811H®
L812F°
1882S°
C883R"
P887A®
K893T"
T899S"
V901l
E903G®
1908V°
1908T®
I909F°
V915F°
A917E™

1952\/°

-, Gn
-, Gn
-, Gn
-, Gc
-, Gc
-, Gc
Be, Ge
Be, Ge
BF0, Ge
BFO, Ge
-, Gc
-, Gc
-, Gc
Bi, Ge
-, Gc
Bj, Ge
Bj, Ge
-, Gc
-, Gc
-, Gc
-, Gc
-, Gc

BIO, Ge

1.68

1.68

1.68

1.68

0.84

86.55

1.68

0.84

2.52

1.68

2.52

0.84

0.84

1.68

0.84

9.24

0.84

6.72

0.84

1.68

1.68

0.84

1.68

SPP28729.1
SPP28729.1
SPP28729.1

SPP28729.1

AlS71976.1
ADE34590.1
AlS91796.1

SPP17880.1

AKZ66275.1
AAC63441.1
AFS64903.1

AAF09195.1
ADE34589.1
AFS64902.1

ADE34587.1
AFS64903.1

ADE34591.1
AQR58376.1
ADE34590.1
ADE34590.1
AAF09195.1

ADE34587.1

6/7

5'-ATCTATACCATCACAGTTCTCTTTTCCCTGCTG-3'
5'-CAGCAGGGAAAAGAGAACTGTGATGGTATAGAT-3'
5'-CTCTTTTCCCTGCTGCAAGGCGTGGCCCATTCC-3'
5'-GGAATGGGCCACGCCTTGCAGCAGGGAAAAGAG-3'
5'-CTGCCTGGCGTGGCCATTTCCATCGCCATTGAA-3'
5'-TTCAATGGCGATGGAAATGGCCACGCCAGGCAG-3'
5'-TCCGTCCCCATGCACAGAGACCTGGAGCTCGAT-3'
5'-ATCGAGCTCCAGGTCTCTGTGCATGGGGACGGA-3'
5'-GTCCCCATGCACACCAACCTGGAGCTCGATTTC-3'
5'-GAAATCGAGCTCCAGGTTGGTGTGCATGGGGAC-3'
5-AGCCTGCCCTCCTCCTCCAAGTACACCTATAAGAGGCACCTCACAAAT-3'
5-ATTTGTGAGGTGCCTCTTATAGGTGTACTTGGAGGAGGAGGGCAGGCT-3'
5'-GCACACCGCCAAGTGCTACTTCGAGAAGGACTACGA-3'
5-TCGTAGTCCTTCTCGAAGTAGCACTTGGCGGTGTGC-3'
5-CCCGTCGGCACCGCCTTGAAAATCATCTCCGTC-3'
5'-GACGGAGATGATTTTCAAGGCGGTGCCGACGGG-3'
5-AGTTCGGAGAAGAGCACCTGTGCAAAACAATTG-3'
5-CAATTGTTTTGCACAGGTGCTCTTCTCCGAACT-3'
5'-AGTTCGGAGAAGAGTACTTCTGCAAAACAATTGACATG-3'
5-CATGTCAATTGTTTTGCAGAAGTACTCTTCTCCGAACT-3'
5-AAGGACAAGCCCTTTAGCTGCCCCGAGTTCCCTGGCCAATTCAG-3'
5'-CTGAATTGGCCAGGGAACTCGGGGCAGCTAAAGGGCTTGTCCTT-3'
5-AAGGACAAGCCCTTTATCAGACCCGAGTTCCCTGGCCAATTCA-3'
5-TGAATTGGCCAGGGAACTCGGGTCTGATAAAGGGCTTGTCCTT-3'
5'-TATCTGCCCCGAGTTCGCTGGCCAATTCAGAAAGAAATGC-3'
5-GCATTTCTTTCTGAATTGGCCAGCGAACTCGGGGCAGATA-3'
5-TGGCCAATTCAGAAAGACATGCAACTTCGCCACCACACCCGTC-3'
5'-GACGGGTGTGGTGGCGAAGTTGCATGTCTTTCTGAATTGGCCA-3'
5-AAATGCAACTTCGCCACCTCTCCCGTCTGCGAGTACGACGGA-3'
5-TCCGTCGTACTCGCAGACGGGAGAGGTGGCGAAGTTGCATTT-3'
5'-AACTTCGCCACCACACCCATCTGCGAGTACGACGGA-3'
5-TCCGTCGTACTCGCAGATGGGTGTGGTGGCGAAGTT-3'
5-ACCACACCCGTCTGCGGATACGACGGAAATATC-3'
5'-GATATTTCCGTCGTATCCGCAGACGGGTGTGGT-3'
5-CGAGTACGACGGAAATGTCATCAGCGGATACAAGAA-3'
5-TTCTTGTATCCGCTGATGACATTTCCGTCGTACTCG-3'
5'-CGAGTACGACGGAAATACCATCAGCGGATACAAGAA-3'
5-TTCTTGTATCCGCTGATGGTATTTCCGTCGTACTCG-3'
5-CGAGTACGACGGAAATATCTTCAGCGGATACAAGAA-3'
5-TTCTTGTATCCGCTGAAGATATTTCCGTCGTACTCG-3'
5-ATCAGCGGATACAAGAAATTCCTGGCCACCATCGACTCCTTC-3'
5'-GAAGGAGTCGATGGTGGCCAGGAATTTCTTGTATCCGCTGAT-3'
5'-ATACAAGAAAGTCCTGGAGACCATCGACTCCTTCCAGT-3'
5-ACTGGAAGGAGTCGATGGTCTCCAGGACTTTCTTGTAT-3'
5-TGCTGAGGGACCACATCAACGTCGTCATCAGCAAGGACAT-3'
5-ATGTCCTTGCTGATGACGACGTTGATGTGGTCCCTCAGCA-3'
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44

45

46

47

48

49

50

51

V9531°
1954V°
1958V°
1958T°
N966S°
P999L®
R1006K?
C1049W°

L10518°

BIl, Ge
pI2, Ge
-, Gc
-, Gc
-, Gc
-, Gc
BC, Ge
-, Gc

-, Gc

2.52

0.84

0.84

0.84

0.84

0.84

90.76

0.84

84.03

AJG06109.1

ACO037156.1

ACO37156.1

AIS71981.1

AAG28741.1

AGB05596.1

AAL66175.1

AGB05596.1

5'-GACCACATCAACATTATCATCAGCAAGGACATCG-3'
5'-CGATGTCCTTGCTGATGATAATGTTGATGTGGTC-3'
5'-ACCACATCAACATTGTCGTCAGCAAGGACATCGATTTCGAG-3'
5'-CTCGAAATCGATGTCCTTGCTGACGACAATGTTGATGTGGT-3'
5-ATTGTCATCAGCAAGGACGTCGATTTCGAGAACCTGGC
5'-GCCAGGTTCTCGAAATCGACGTCCTTGCTGATGACAAT-3'
5'-ATTGTCATCAGCAAGGACACCGATTTCGAGAACCTGGC-3'
5'-GCCAGGTTCTCGAAATCGGTGTCCTTGCTGATGACAAT-3'
5'-GAGAACCTGGCCGAGTCTCCCTGTAAGGTCGGC-3'
5'-GCCGACCTTACAGGGAGACTCGGCCAGGTTCTC-3'
5-TCCCTGACAGAGTGCTTGACCTTCCTGACCTCC-3'
5'-GGAGGTCAGGAAGGTCAAGCACTCTGTCAGGGA-3'
5-TACCTTCCTGACCTCCATTAAAGCTTGCGACATGGCTATC-3'
5-GATAGCCATGTCGCAAGCTTTAATGGAGGTCAGGAAGGTA-3'
5'-TGTCACGGCAAGGAGTGGTCCCTGACAGGCCTG-3'
5'-CAGGCCTGTCAGGGACCACTCCTTGCCGTGACA-3'
5-ACGGCAAGGAGTGCTCCAGCACAGGCCTGCAGGCTTCCGCTCCTCAT-3'
5'-ATGAGGAGCGGAAGCCTGCAGGCCTGTGCTGGAGCACTCCTTGCCGT-3'
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“a” refers to the hot substitution;
“b” refers to epitope-related substitution;

“c” refers to prediction-related substitution;

T3 E)

, variants who are not located on the secondary structure.



