Supplementary Table 1 Summary of SNVs >1% identified in the PO stocks of WNV NY99ic
and the respective mutants.

Virus  Replicate Genomic Major  Variant Genome Residue Frequency

Position Base Base Region Change (%)
WNV 1 5166 G A NS3 - 2.1
NY99ic 10888 U A 3’UTR - 1.3
2 414 A C Capsid - 1.5
491 A U prM K9M 23.7
546 A G pr - 34.6
808 A G prM T115A 3.1
2421 ) G E FA85L 1.0
3061 C G NS1 L198V 7.3
3786 A C NS2A - 5.1
5166 G A NS3 - 2.9
6203 G A NS3 R531K 1.0
8738 A U NS5 Q353L 11.8
9072 C U NS5 - 4.5
10888 U A 3’UTR - 1.7
E-A54S 1 5166 G A NS3 - 1.9
8077 U C NS5 F133L 13.6
2 2732 U C NS1 V8B8A 1.3
3612 A G NS2A - 1.1
4483 A G NS2B N89D 25.2
4690 A U NS3 T27S 1.1
5166 G A NS3 - 2.5
5997 C U NS3 - 5.2
E-Y201P 1 546 A G prM - 1.2
866 A U prM Y134F 1.2
1920 A U E - 1.1
1968 A G E - 1.3
2313 A C E - 2.9
3477 A G NS1 - 1.9
4920 C U NS3 - 2.6
4950 A C NS3 - 1.5
5166 G A NS3 - 1.4
5369 A G NS3 N253T 1.7
5917 A G NS3 T436A 1.3
6203 G A NS3 R531K 1.1
6634 U C NS4A - 1.1
8352 A C NS5 - 1.1
10370 C U NS5 T8971 2.5
10421 A C 3’UTR - 2.9
10913 A C 3’UTR - 2.6
2 831 A G prM - 2.9
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Supplementary Table 2 Summary of SNVs >1% identified in the P1 stock of WNV NY99ic
and the respective mutants.

Virus Repeat Genomic  Major Variant  Gene Residue  Frequency
Position Base Base Region Change (%)

WNV 1 414 A C Capsid - 1.6
NY99ic 491 A U prM K9M 28.7
546 A G prM - 38.9

808 A G prM T115A 5.2

3061 C G NS1 L198N 6.9

3786 A C NS2A - 4.7

5116 G A NS3 - 1.5

6203 G A NS3 R531K 11

8738 A U NS5 Q353L 3.1

9072 C U NS5 - 4.5

2 638 C G prM A58G 1.4

1274 A C E N103T 2.8

1708 A U E T248S 1.1

1863 A G E - 1.4

5166 G A NS3 - 1.7

6203 G A NS3 R531K 1.4

9584 A G NS5 N103T 2.1

E-A54S 1 5166 G A NS3 - 1.4
6203 G A NS3 R531K 1.0

8077 U C NS5 F133L 7.9

2 4483 A G NS2B N89D 21.0

5166 G A NS3 - 1.6

5997 C U NS3 - 5.1

E-Y201P 1 866 A U prM Y 134F 1.3
1568 C A E P201H 2.9

1920 A U E - 1.4

2145 C A E - 1.2

2313 A C E - 2.9

3477 A G NS1 - 2.4

4920 C U NS3 - 2.7

4950 A C NS3 - 1.3

5166 G A NS3 - 1.7

5369 A G NS3 N253S 1.2

6203 G A NS3 R531K 1.1

6321 A C NS3 - 11

8815 A G NS5 T379A 11

10370 C U NS5 T8971 2.4

10421 A C 3’UTR - 1.9

10833 A G 3’UTR - 2.4
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Supplementary Table 3 Summary of SNVs >1% identified in the PO stock of E-A541 and E-
A54E mutants in comparison with WNV NY99ic control rescued simultaneously.

Virus Repeat Genomic Reference Variant Gene Amino Variant
Position Base Base Region Acid Frequency

Change (%)

WNV 1 417 A G C - 5.0
NY99ic 1527 A C E - 7.6
1955 C T E T330I 1.2
2502 A G NS1 - 17.8

5166 G A NS3 - 2.3

6165 T C NS3 - 3.3

9195 A T NS5 - 5.3

10178 C T NS5 T833I 1.9

10524 C A 3'UTR - 1.6

10888 T A 3'UTR - 1.9

2 738 G C prM - 1.9

744 A G prM - 2.3

1561 A T E N199Y 2.5

2182 A G E K406E 9.0

2184 A G E - 6.6

4509 A C NS2B - 4.7

5166 G A NS3 - 2.7

7403 A G NS4B E163G 1.0

8953 A C NS5 - 11.1

9612 A G NS5 - 11.7

10888 T A 3JUTR - 2.3

E-Ab4l 1 2618 A C NS1 H50P 18.6
2847 A T NS1 - 4.7

5166 G A NS3 - 2.5

6462 A G NS3 - 1.9

7341 G A NS4B - 3.1

2 5166 G A NS3 - 2.7

8415 A G NS5 - 18.6

10161 A G NS5 - 5.2

10888 T A 3JUTR - 4.2

E-AB4E 1 1336 A C E K124Q 1.7
1621 A C E M219L 2.7

1804 A G E K280E 6.9

2754 A C NS1 - 2.3

5084 A G NS3 N158S 1.9

5166 G A NS3 - 2.3

6203 G A NS3 R531K 1.2

7411 A T NS4B T166S 3.6
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Supplementary Table 4 Summary of SNVs >1% identified in the P1 stock of E-A541 and E-
AS54E mutants.

Virus Repeat Genomic  Reference  Variant Gene Amino Variant
Position Base Base Region Acid Frequency

Change (%)

E- 1 2618 A C NS1 H50P 16.5
A541 2847 A T NS1 - 35

5166 G A NS3 - 2.7

6203 G A NS3 R531K 1.3

6462 A G NS3 - 4.2

7341 G A NS4B - 3.9

10888 T A 3UTR - 1.3

2 55 C T 5'UTR - 1.1

5166 G A NS3 - 2.5

6162 A G NS3 - 11

8077 T C NS5 F133L 1.3

8415 A G NS5 - 14.9

8447 A G NS5 E256G 2.7

8833 G A NS5 A385T 4.9

10260 C T NS5 - 3.5

10815 G T 3UTR - 2.2

10888 T A 3'UTR - 1.7

E- 1 50 A G 5'UTR - 1.3
AbS4E 1804 A G E K280E 3.5

1876 G C E V304L 1

1877 T A E V304D 1

2754 A C NS1 - 8.4

5166 G A NS3 - 2.5

7461 T C NS4B - 13.3

7695 A G NS5 - 6.7

8513 A G NS5 K278R 16.9

10852 C T 3UTR - 8.1

10888 T A 3UTR - 2.6

2 175 T C C - 24

272 T C C 159T 2.3

833 A G prM K123R 1.2

1558 A G E T198A 1.8

3288 A G NS1 - 7.9

3871 A T NS2A M116L 1.9

5166 G A NS3 - 3.1

5367 T C NS3 - 1.6

5414 A T NS3 H268L 3.2

5586 A C NS3 - 8.4

5958 A G NS3 - 6.2

6152 G A NS3 N498K 2.8
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