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Table S1 M. mulieris adhesin AlphaFold2 structure predictions for individual domains.

For RMSD calculation, putative isopeptide bond-containing domains were aligned to the major pilin Spy0128

from Streptococcus pyogenes (PDB ID 3B2M), and putative ester bond-containing domains were aligned to a

repeat domain from Clostridium perfringens adhesin Cpe0147 (PDB ID 4N16). The putative adhesin domain
was aligned to the thioester domain of Enterococcus faecium, TIE§6 (PDB ID 6FWY).

Domain Amino RMSD
Identifier acid range (A)

n/a Met1 - n/a
Pro472

A le473 - 5.33
Ser765

1 Ser764 - 2.92
Gly919

2 Ser920 - 3.1
Ala1061

3 Asp1062 - 3.08
Glu1181

No. Ca
aligned

n/a

53/293

121/156

86/142

95/120

Sequence
identity (%)

n/a

9.43

16.53

9.30

16.84

Predicted structure

no structure predicted

isopeptide

isopeptide
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4 Leu1182-  3.26 91/149 12.09
Val1330
isopeptide
5 Pro1331-  2.09 81/117 16.05
Lys1447
6 Asp1448 -  3.16 90/127 23.33
Pro1574
7 Lys1575-  3.13 84/120 11.90
Asp1694
isopeptide
8 1le1695 - 3.68 97/127 6.19
Arg1821

isopeptide
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9 Lys1822- 270 85/119 8.24
Thr1940

10 Pro1941-  2.12 88/122 14.77
Arg2062

11 GIn2063 -  2.39 87/129 14.94
Val2191

12 GIn2192-  2.34 87/117 19.54
Tyr2308

isopeptide

13 Asn2309- 3.14 91/122 10.99

Val2430

isopeptide
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14 Ser2431-  3.10 86/126 4.65
162556
15 Pro2557 -  3.59 92/126 9.78
Arg2682
isopeptide
16 Lys2683 -  3.15 87/115 5.75
Pro2797
isopeptide
17 Tyr2798 -  2.52 90/122 10.00
His2919
isopeptide
18 GIn2920 -  2.67 92/129 11.96
Val3048

isopeptide
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19 His3049 -  2.56 88/116 20.45
Thr3164
20 Tyr3165-  3.25 97/130 27.84
Pro3294
isopeptide
21 GIn3295-  3.06 90/128 13.33
Val3422
isopeptide
22 Ser3423-  3.60 89/121 11.24
Arg3543
isopeptide
23 Glu3544 -  2.34 97/119 12.37
Thr3662

isopeptide
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24 Pro3663 -  2.00 96/120 22.92
Asp3782
isopeptide
25 Arg3783-  4.73 73/136 6.85
Val3918
isopeptide
26 GIn3919-  2.32 86/114 12.79
Tyr4032
27 Asp4033- 278 101/134  27.72
Glu4166
28 Lys4167 -  2.91 87/127 9.20
1le4293

isopeptide
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29 Pro4294 -  3.62 96/134 10.42
Thr4427
isopeptide
30 Argd428 - 3.91 47/106 4.26
Asp4533
isopeptide
31 Serd534 -  2.49 86/143 11.63
GIn4676
32 Thr4677 - 3.34 97/163 5.15
Ser4839
33 Phe4838 -  2.42 109/163  13.76

Pro5000
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34 11e5001 - 3.84 59/147 16.95
Phe5147
35 Thr5148 - 1.51 106/132 31.13
Ser5279
36 Pro5280-  1.58 116/149 31.90
Thr5428
ester
37 Val5429 - 1.59 105/125  25.71
Asn5553
ester
38 Gly5554 - 1.70 108/127  27.78
GIn5680

ester
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39 Glu5681-  2.11 112/146  25.00
Pro5826
ester
40 Ser5827 -  1.93 109/130  28.44
Val5956
ester
41 Gly5857 - 1.56 105/145  28.57
Pro6101
42 Ser6102-  3.28 81/147 25.93
Thr6248
ester
43 Ser6249 -  5.63 44/136 9.09
His6384

ester
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44 Asn6385-  2.00 111/157  22.52
Lys6541
ester
45 Alab542 -  1.88 109/127  30.28
Lys6668
ester
46 Lys6669-  1.73 106/166  20.75
GIn6834
46E ester domain — X-ray crystal
structure also determined
47 Phe6835- 2.75 82/125 10.98
Tyr6959
471 isopeptide domain — X-ray crystal
structure also determined
48 Asp6960 -  2.39 102/160  23.53
Ser7119
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49 Ser7120 -  2.91 93/144 12.90
Tyr7263
isopeptide
50 Pro7264 -  1.44 112/147  35.89
Lys7410
51 Leu7411-  1.49 105/134  32.38
Thr7544

ester

T AlphaFold2 has accurately predicted the expected secondary structure elements of a thioester (TIE) adhesin
domain (e.g. PDB ID 6FWY), but has not produced the correct 3D fold.
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Table S2 M. curtisii adhesin AlphaFold2 structure predictions for individual domains.

For RMSD calculation, putative isopeptide bond-containing domains were aligned to the major pilin Spy0128

from Streptococcus pyogenes (PDB ID 3B2M), and putative ester bond-containing domains were aligned to a

repeat domain from Clostridium perfringens adhesin Cpe0147 (PDB ID 4N16). The putative adhesin domain
was aligned to the thioester domain of Enterococcus faecium, TIE§6 (PDB ID 6FWY).

Domain Amino acid

Identifier range

n/a Met1 - Val421

A Pro422 -
GIn724

1 lle22 - Asn175

2 Lys176 -
Arg304

3 Glu305 -
Pro340

RMS
D (A)

n/a

6.31

2.10

3.09

2.14

No. Ca
aligned

n/a

48/303

119/15
4

78/129

93/126

Sequence Predicted structure
identity (%)
n/a no structure predicted

10.42

16.81

ester
6.41

22.58

isopeptide
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4 Ala341 -
GIn548

5 Lys549 -
Ala655

6 Asn656 -
Tyr771

7 Asp772 -
Glu905

8 Lys905 -
Val1034

3.15

2.99

2.47

3.57

2.93

85/118

85/107

81/116

70/133

86/130

8.24
20

isopeptide
17.28

isopeptide
4.29
4.65

isopeptide
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9 Pro1035 - 3.52 98/124 9.18

Glu1158
isopeptide

10 Leu1159 - 4.51 59/106 6.78
Lys1264

1 Ala1265 - 2.86 88/142 9.09
Tyr1406

12 Glu1407 - 5.02 87/160 5.75
Cys1566

13 Phe1567 - 1.99 105/16 15.24
GIn1731 5

ester
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14

15

16

17

18

Trp1732 -
Tyr1877

Thr1878 -
Tyr2003

Asn2004 -
Pro2161

Gly2161 -
His2296

Ser2297 -
Asn2433

1.64

3.70

1.82

1.47

1.93

102/14
6

58/126

115/15
8

103/13
5

108/13
7

22.55

12.07

33.91

29.13

25.00

ester

ester

ester

ester

ester
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19

20

21

22

23

Ser2434 -
Pro2578

Ser2579 -
Arg2695

Val2696 -
Trp2840

Ser2841 -
Val2966

Lys2967 -
Asp3096

2.09

1.56

1.58

1.85

1.67

111/14
5

103/11
7

104/14
5

103/12
6

114/13
0

24.32

26.21

27.88

25.24

25.44

Ea

ester

ester

ester

ester
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24 Tyr3097 - 1.43 107/14 2243
Asp3244 8
ester
25 Val3245 - 2.03 112/13  25.89
Lys3378 4
26 His3379 - 1.77 106/17  21.70
Pro3548 0
27 Glu3549Asn36  2.88 84/126  13.10
74
isopeptide
28 Glu3765 - 2.29 103/15  25.24 A
Thr3824 0

ester
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29 His3825 - 3.24 95/135 11.58
Val3959

30 Lys3960 - 1.93 111/14  25.23
Arg4102 3

31 Pro4103 - 1.26 99/138  36.36
Pro4239

ester

T AlphaFold2 has accurately predicted the expected secondary structure elements of a thioester (TIE) adhesin
domain (e.g. PDB ID 6FWY), but has not produced the correct 3D fold.
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Table S3 V. cambrienseu adhesin AlphaFold2 structure predictions for individual domains.

For RMSD calculation, putative isopeptide bond-containing domains were aligned to the major pilin Spy0128

from Streptococcus pyogenes (PDB ID 3B2M), and putative ester bond-containing domains were aligned to a

repeat domain from Clostridium perfringens adhesin Cpe0147 (PDB ID 4N16). The putative adhesin domain
was aligned to the thioester domain of Enterococcus faecium, TIE§6 (PDB ID 6FWY).

Domain Amino RMSD (A) No.Ca Sequence Predicted structure
Identifier acid range aligned identity (%)
1 Leu19 - 4.57 49/511 8.16

Thr513

W
thioester®

2 Alab515 - 2.12 111/138 21.62

Thr652
3 Glu653 - 1.55 107/136  30.84

Lys788
4 Lys791 - 1.59 105/131 27.62

Pro921

ester
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10

Pro924 -
Pro1037

GIn1039 -
Glu1146

Thr1148 -
Asn1274

Lys1276 -
GIn1407

Leu1409 -
lle1545

Lys1548 -
Asp1671

2.15

3.14

2.95

1.84

3.35

2.89

87/114

86/108

91/127

97/132

771137

100/124

11.49

6.98

14.29

23.71

7.79

17.00

isopeptide

isopeptide

isopeptide
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1"

12

13

14

15

Pro1670 -
Pro1802

Asn1801 -
Gly1935

Pro1936 -
2069

Ser2072 -
Pro2196

Glu2197 -
Thr2340

1.20
1.62

1.94

1.53
2.06

3.25

3.40
2.02

108/133  25.93

110/135 28.18

108/134  27.77

87/125 10.34

106/144  25.47

isopeptide

ester

ester

ester

isopeptide
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16

17

18

19

20

21

Pro2344 -
Met2469

Gly2470 -
Glu2606

Ala2607 -
Glu2742

Lys2745 -
Lys2873

Asp2874 -
Ala3013

Thr3019 -
Pro3174

3.28

2.05

2.72
2.22

2.849

3.62
1.67

2.16
6.46

97/126

111/137

104/136

90/129

108/140

49/156

11.34
34.23
ester
27.88
14.44
isopeptide
25.00
ester
6.12

Supporting information, sup-22
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ester

T AlphaFold2 has accurately predicted the expected secondary structure elements of a thioester (TIE) adhesin
domain (e.g. PDB ID 6FWY), but has not produced the correct 3D fold.
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6/17/2018 MView

Reference sequence (1): WP_904813458.1
Identities normalised by aligned length.
Colored by: identity

cov pid 10 . . . . : . . . 88
1 WP_804013458.1 100.9% 100.0% MG GTQGRMPVSGLIKVGKG GAAFVAASVAVANTVGGLVYMPSMAAEPAVIGKVHPEVN ISGGGTANY.
2 WP_013188882.1 62.4% 35.2%
consensus/108%
consensus/90%
consensus/80%
consensus/70%
cov pid
1 WP_004013458.1 100.0% 100.0%
2 WP_013188882.1 62.4% 35.2%
consensus/100%
consensus/90%
consensus/80%
consensus/70%
cov pid
1 WP_004013458.1 100.0% 100.0%
2 WP_013188882.1 62.4% 35.2%
consensus/100%
consensus/99%
consensus/80%
consensus/70%
cov pid
1 WP_084013458.1 100.0% 100.0%
2 WP_013188882.1 62.4% 35.2%
consensus/100%
consensus/90%
consensus/80%
consensus/70%
cov pid 321 . . H . . . . 4 408
1 WP_004013458.1 100.0% 100.0%
2 WP_013188882.1 62.4% 35.2%
consensus/108%
consensus/90%
consensus/80%
consensus/70% D
cov pid 481 . . . . H . . . 488
1 WP_804013458.1 100.9% 100.0% VDET ALQOL v VPODIA LNT M AVEFL AKGAIGA C GPIVPDGSLY
2 WP_B13188882.1 62.4% 35.2% - o oo oo oo oo oo
CONSENSUS/IBB% i iaaiaaeaaiaeeaiaaaaaaeaaiaaeaiaaseaaaaaiaacaiaateaaaata e iaaaeaaas
consensus/99% N
CONSENSUS/BB% e eeaiiaeeaiaaaiaaeaiiaaeaieaieaaaaiiaacaiaaaeaaaaaaaeaiaaaeaaas
consensus/70% N
cov pid 481 . 5 . . . . H . 568
1 WP_004013458.1 100.0% 100.0% LVNEARL AWYLGV ISRLLOYASEGSGNIKADGA! CVEPLKGLOPGAHNT PSTLEWA PERA
2 WP_013188882.1 62.4% 35.2%
consensus/100%
consensus/90%
consensus/8o0%
consensus/70%
cov pid
1 WP_0084013458.1 100.0% 100.0%
2 WP_©13188882.1 62.4% 35.2%
consensus/100%
consensus/90%
consensus/80% . i e PP, eas
CONSENSUS/TO% e aaaasaaeaeaaaaaa e saaasaaaaaaaaasaae e aaa e aaaae e aatasaaa e eaaa
cov pid 641 H . . . . 7 . . 728
1 WP_004013458.1 100.0% 100.0% ISVDTAPDG VIFLOL IRRAIGNSVYLRVTGATTPEGKPYDRVSLEEAERGVHFLV VAFAG
2 WP_013188882.1 62.4% 35.2%
consensus/108%
consensus/990%
consensus/80%
consensus/70%
cov pid 721 . . H . . . . 8 8ee
1 WP_004013458.1 100.0% 100.0% LNNAQDAYFLDKP! AQVTVL ITVSGSLKIQWGTTA POVGTTVLVNG! PGGPETVDI G I
2 WP_B13188882.1 62.4% 35.2% - - - o s oo oo oo e oo
consensus/108% D
consensus/90%
consensus/80%
consensus/70%

https:/Avww.ebi.ac.uk/Tools/services/rest/mview/result/mview-120180617-113615-0661-427 18863-p1m/aln-html 110
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6/17/2018 MvView
cov pid 881 . . . . H . . . 888
1 WP_004013458.1 100.0% 100.0% L v GLAKFAI LVGKLKRVRDGK TIEMPVRPMLODIKDIPAG GIFPVOLKVSDMKAG IL
2 WP_013188882.1 62.4% 35.2%
consensus/100%
consensus/90%
consensus/80%
consensus/70%
cov pid
1 WP_804013458.1 100.0% 100.0%
2 WP_013188882.1 62.4% 35.2%
consensus,/108%
consensus/90%
consensus/80%
consensus/70%
cov pid 961 . . . ] . . . lede
1 WP_004013458.1 100.0% 100.0% APAAGGPA GAEPATELVVWPGS NCOV
2 WP_013188882.1 62.4% 35.2%
consensus,/100%
consensus,/90%
consensus/80%
consensus/70%
cov pid 1041 H . . . . 1 . . 112@
1 WP_004013458.1 100.0% 100.0% VPOGATOVTV! ADNAAKFIL GSTLGDGG VDCAGYPSDALTL! G LIKGKAL
2 WP_©13188882.1 62.4% 35.2%
consensus/100%
consensus,/90%
consensus/80%
consensus/70%
cov pid 1121 . . H . . . . 2 12e8
1 WP_0604013458.1 100.0% 1606.0% AGTKCTVKEV: P V5F SVOGTTGMPEDNGVS FVLPSASQATAVVTA LKKGSLOVTKRVSTNAI
2 WP_013188882.1 62.4% 35.2% - m o oo mm o oo oo oo o oo
CONSENSUS/LBB% e aaaeaaaaeaceeaaeeeaa e aaaaaa e baaaaa e aaaaaaaasaaaaan
consensus/90% e me e e e e e ee et ee et e e s et aa s i iR e st Rt ae o aaatiaattsaattee
CONSENSUS/BO% e aaaeaaaaeacetaaeeaaa e e aaaaaa e baaaaa e aa e asaaaaan
[oo TaF=1=T 4K V-3 A P
cov pid 1281 . . . . H . . . 128@
1 WP_8B4813458.1 168.09% 1008.0% GAFAASAAWIRPVNVKPGTPTLLA
2 WP_013188882.1 62.4% 35.2%
consensus/100%
consensus/90%
consensus,/80%
consensus/70%
cov pid 1281 . 3 . . . . H . 136e
1 WP_004013458.1 100.0% 100.0% ARRVFITADNGGTPGIALTA
2 WP_013188882.1 62.4% 35.2%
consensus/100%
consensus,/90%
consensus/80%
consensus/70%
cov pid 1361 . . . 4 . . . . 1440
1 WP_004013458.1 100.0% 100.0% CVGL VKVRPDOAV! VKAGTQCRT AADIKGI LTAKEG VOEGNDLKITVPAAGEPELTV.
2 WP_013188882.1 62.4% 35.2%
consensus/108%
consensus/90%
consensus/80%
consensus/70%
cov pid 1441 1526
1 WP_0804013458.1 100.0% 100.0%
2 WP_013188882.1 62.4% 35.2%
consensus/100%
consensus/90%
consensus/80%
consensus/70%
cov pid 1521 . . H . . . . 6 1628
1 WP_004013458.1 100.0% 100.0% LPSV: PL L PAG G P VLTVSA P GFQL! VTG ANHA
2 WP_B13188882.1 62.4% 35.2% s - s - o oo mm oo oo
CONSENSUS/LOB% e eaaa e aaaasaa e aaaeae e s ae e e aaaaaaa e aaaaa e aae e aae e e
CONSENSUS/9B% e aaeaaaaeaceaaaeeeaa e aaaaaa e abaaaaa e aa e aaaaan
consensus/80% e me e e e e e ee et ee et e e s et aa s i iR e st Rt ae o aaatiaattsaattee
CONSENSUS/TB% e eiaieaaiaaaaeaaaiaeaaiaaaaacaaiiaaaaiiaaiacaaiaaaaaiaaaaaaaaan
cov pid 1681 . . . . H . . . 168@
1 WP_0084013458.1 100.0% 160.0% GWSCOPREGKAIDGNVTLADNG VSDLPVGTKCVL VATPKAI LPGOOAVTGKTI ANAVEFTV
2 WP_013188882.1 62.4% 35.2% -- - - -
CONSENSUS/L1B0% e iaeeaaiaaaaeaaaiaeaaiaaaaacaaiiaaaaiiaaiaeaanaaaaaiaanaaaaaaan

https:/Awww.ebi.ac.uk/Tools/services/rest/mview/result/mview-120180617-113615-0661-42718863-p1m/aln-html 210
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6/17/2018 MView

consensus,/90%
consensus/80%
consensus/70%

cov pid 1681 . . H . 176@
1 WP_004013458.1 100.0% 100.0% VVHGDOAVY VVATDKALKADGILKFEADENGI
2 WP_013188882.1 62.4% 35.2%
consensus/100%
consensus,/90%
consensus/80% e Me el et iaa et iaes Ceeraaaaas cee
CONSENSUS/TO% e aaaaaeaaaaeaaaaaaaeaaiaaaaaiiaaiaeaaiaaaaaiaaiaa e
cov pid 1761 . . . 8 . . . . 1848
1 WP_0604013458.1 100.0% 1606.0% PVGASCTV AFLEGHNLATOLKVGGKNTADSNANKAENT TVPAEGKTVTV LGGFKLTKVWTGEGLDTA
2 WP_013188882.1 62.4% 35.2%
consensus/100%
consensus,/90%
consensus/80%
consensus/70%
cov pid 1841 192
1 WP_004013458.1 100.0% 100.0%
2 WP_013188882.1 62.4% 35.2%
consensus/100%
consensus/90%
consensus/80%
consensus/70%

cov pid 1921
WP_004013458.1 100.0% 160.0%
WP_013188882.1 62.4% 35.2%
consensus,/108%
consensus/90%
consensus/80%
consensus/70%

20688

N

cov pid 2881 2e8e

1 WP_004013458.1 100.0% 100.0%
2 WP_013188882.1 62.4% 35.2%
consensus,/100%
consensus,/90%
consensus/80%
consensus/70%
cov pid 2881 . 1 . . . . H . 21e@
1 WP_004013458.1 100.0% 100.0% PLDG ADCANPYM VEVEAGKKGOMHRGRHVGSVCHY ADTVDVINOL GCEAVEP G
2 WP_B13188882.1 62.4% 35.2% @ - o - - o oo s oo s oo oo oo
consensus/100% e me e e e e e e ee i ee et a e e s et aa s il esinaaaa o aaatiaattsaatttn
CONSENSUS/OB% e aaeaaeaaaaeaaaaaaaeaaiaiaaeaiiaaiaeaaiaaaaaiaaaa e
consensus/80% e Me el et iaa et iaes Ceeraaaaas
Lo TaT=1=T 4K V3 A 2P
cov pid 2161 . . . 2 . . . . 2248
1 WP_0604013458.1 100.0% 1606.0% VEHPOACKVTIKA GTSGVKVSA LTVOYG LAKKLSGDAADDAKAL VNCGEAYNEVVKIKPGATHA
2 WP_013188882.1 62.4% 35.2%
consensus/100%
consensus,/90%
consensus/80%
consensus/70%
cov pid 2241 H . . . . 3 . . 2320
1 WP_004013458.1 100.0% 100.0% LPOGKVICVGS TCTVHELPAEIPGL AGHEGNGYTPA! GITVNVA PGACPVV-FTANN--0Al LG I
2 WP_013188882.1 62.4% 35.2% @ c----ommeeemoe oo SATAKDPRQNQPGKPTLVS FKQKGKKGRNWTAGVIA- - -
consensus/188% i iaieaaiaaeaeaaaiaeaaaas suIshsstpspPGt.s1V.Fptps..ttsashGhht...
consensus/90% tiseeissasarasrssasarsaasasaassansasanssaSUIshsstpspPGt.s1V.Fptps..ttsashGhht...
CONSensUS/8@% e iaieaaiaaeaeaaaiaeaaaas suIshsstpspPGt.s1V.Fptps..ttsashGhht...
consensus/70% tiaeeissesarasrssasarsaasasaassansasanssaSUIShsstpspPGt.s1V.Fptps..ttsashGhht...
cov pid 2321 . . H . . . . 4 2408
1 WP_004013458.1 100.0% 100.0% VWPOG G CTPPAGH TVKPDLALNGEVOVPAGEASAET TVPADS TCTVTEADPK DAPKPWA PL
2 WP_013188882.1 62.4% 35.2% ATAVAWAVGGLVYMPSLAATPTAQASVKPTYNYSPDANFNMGTN- == == === == === cmmmmmmmmm e oo e GNVRYRLA'
consensus/100% sls.uhuhtGhhh.ohssTPsAttoVKPslslss-sshshGps.....ceeesiaanssnnsssannsaaissta. Lt
consensus/90% sls.uhuhtGhhh.ohssTPsAttoVKPslslss-sshshGps......cciiieniiieaiiiannnnn uss+. . Lt
consensus/80% s1ls.uhuhtGhhh.ohssTPsAttoVKPslslss-sshshGps.....iveisiasissnesiiasasaUSSHa, Lt
consensus/70% sls.uhuhtGhhh.ohssTPsAttoVKPslslss-sshshGps.....ccoiiieniiieaiiiannnnn uss+. . LT
cov pid 2481 . . . . H . . . 2480
1 WP_0984013458.1 100.0% 100.0% G GVPGLASKAITVG VI AV Vi GG VVGINA
2 WP_013188882.1 62.4% 35.2% TGQLFSTKDPQEAAA- - - GD- - -TAQVGDFTA!
consensus,/100% pGp.Fpshss.tutA..... Y ) PN ..Gs...ptp.scFshl
consensus/90% pGp.Fpshss.tutA......couiiueitYuiiianiiians..Gs. . .ptp.scFshl
consensus/80% pGp.Fpshss.tutA........... ..., B Gs...ptp.scFshi
consensus/70% pGp.Fpshss.tutA............... B N Gs...ptp.scFshi
cov pid 2481 . 5 . . . . H . 2568
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1 WP_004013458.1 100.0% 100.0% G VTKLPVGTHKCAL L AKP LOG I
2 WP_013188882.1 62.4% 35.2% @ ----------- PKECITKANRFDTMGD -MKGTPRWDGYDA-L- -
consensus/108%  LL..i.ii.... spcChhhtspFcphtD.hKsps+W.thsu.1..
consensus/90% saaeessnas.5peChhhtspFephtD.hKsps+i.thsu.l..
consensus/80% L.l spcChhhtspFcphtD.hKsps+W.thsu.l..
consensus/70% tiessssaas.SpcChhhtspFephtD.hKsps+H.thsu. L. EPV. i iiaiiiaaiitnatinanssnnssnnannns
cov pid 2561 . . . 6 . . . . 2648
1 WP_804013458.1 100.0% 100.0% LEVIKKLVKADKASKVAAG VINVTCVYPT DG IADA GV GHKNPIPVGAICTV v
2 WP_0813188882.1 62.4% 35.2% @ e APDRG------------------- JAQKPLGONAPMGFG---------
consensus/1@8% e aieiieeaaaaaaaa hPsc@..... ..o ot hhppshutpsPhshG.........
consensus/90% tissersnasaraarssasarsnasasaasshPSCGaiieiiiiaiiea. s KhhppshutpsPhshG. . .ot
consensus/80% e e iiiesiisaa e LT hhppshutpsPhshG.........
consensus/70% iisaasssasasaassssiassasaansa s hPSCGaL i i s caa o KhhppshutpsPhshG. . oa s
cov pid 2641 H . . . . 7 . . 2728
1 WP_004013458.1 100.0% 100.0% ASADVPG VOIADGS TVVIKTHT - = - - - - - - - - VIVPHAGIKTVTI VG L VAGVDVINTALAA
2 WP_013188882.1 62.4% 35.2% -------- AWVIFPGSSSATLPFNPSGSASRAATSDRSAAEPEEEDADTLTLSLEPIE---------- GEATET - -GATQ
consensus/100% ..., sWsl..usuSssl.hps........... ppst.PcttessTlT.shE.h......vuas G.sspT..uAsp
consensus/9e%  L....... sWsl..usuSssl.hps........... ppst.PcttcssTlT.shE.h...couuvnns G.sspT..uAsp
consensus/80% ...l sWsl..usuSssl.hps........... ppst.PcttessTlT.shE.h......vuas G.sspT..uAsp
consensus/70%  L....... sWsl..usuSssl.hps........... ppst.PcttcssTlT.shE.h...couuvnns G.sspT..uAsp
cov pid 2721 . . H . . . . 8 28ee
1 WP_004013458.1 100.0% 100.0% A CHLDGHPVIDGTISLEATOM ITGIPAGAICVVSEPKVICAPHGYAVPTL LOGAQAADGTATITEG
2 WP_013188882.1 62.4% 35.2% AR-IFGKT----ADPSGDSGTSTEPS-GAGNAPQLPANPEEPSSAP----------- ELSPESPA-PAAVGEDRAA-NP
consensus/100% A+..Fths....ucPstDushShpso.husphstlPAsscpssStP...........pLS5.c.su..AAsGpsphs.ss
consensus/9e% A+. .Fths....ucPstDushShpso.husphstlPAsscpssStP.. .. ... ... pLS.c.su..AAsGpsphs.ss
consensus/80% A+..Fths....ucPstDushShpso.husphstlPAsscpssStP....va.....pL5.c. su. .AASGpsphs.ss
consensus/7@% A+. .Fths....ucPstDushShpso.husphstlPAsscpssStP.. .. ... ... pLS.c.su..AAsGpsphs.ss
cov pid 2881 . . . . H . . . 288@
1 WP_0604013458.1 100.0% 1606.0% LOA PYOV, LIi--KLV- - - -KANDOAKLDG VECADTOWD - - - mmmmmmmm oo Vv
2 WP_013188882.1 62.4% 35.2% PTKTILSGAVPFGYKFEPTMKEIK LKFDPSVDKDTAIAN FNKQVDEAQADVMNQLEQFMNGKPFDARTKKAMVDNLNLQF
consensus/108% sThshhsshsPathKF-.p..clh.....usDpsph.usFshQVspAQSsV....cuiiitaniiasiasasssaanassh
consensus,/90% sThshhsshsPathKF-.p..clh..... usDpsph.USFShQVSPAQSSY. .t i iiuiiieatennnasnasnannnns h
consensus/80% sThshhsshsPathKF-.p..clh..... USDPSph.USFShQVSPAQSSY. it n i ie i iinannacnnannns h
consensus/70% sThshhsshsPathKF-.p..clh.....usDpsph.usFshQVspAQSSY. .. iuiiieaniiannnsassnnanssh
cov pid 2881 . 9 . . . . H . 2960
1 WP_004013458.1 100.0% 100.0% LNOA AGKPILSGE----TC----TIVETGTADIA Vi V5G5GVTHKGNIKAPAKGY LPKTG
2 WP_013188882.1 62.4% 35.2% DNLRKQGLAWFEEQYSKHPSASKFPGIKACEDNGPIVPYGSFILY-----------------K--------- NWTAATKG
consensus/108% s..ptpshull.pppaut+P.hSt..... sC....s5IVusGoh.ls. o iin e ealiianas saThsppG
consensus/90% s..ptpshul.pppaut+P.hSt.....sC....5IV.5G0h.15. .. iuvavnsnnsnaaaKaiaass o 5aThsppG
consensus/80% s..ptpshul.pppaut+P.hst..... sC....sIV.sGoh.ls..eeeiienn oo ons, saThsppG
consensus/70% s..ptpshull.pppaut+P.hSt.....sC....sIV.sGoh.1S. .. iuuvavisnnsnaaaKaiaass.ausaThsppG
cov pid 2961 . . . ] . . . . 3p4e
1 WP_804013458.1 100.0% 100.0% ASVEV---- - - A LGSLOLTKAVEY AANP GFTVDCYOPGEGEQVGEKL AVSELKAG v
2 WP_013188882.1 62.4% 35.2% EPNVWQWARKHRNEGQAYHAAIDF LALYPS - - - - - DTKNSF - -KVDGQASFCVEPFYGYQIGNHKVYTD -----------
consensus,/106% -ssVaL ... stspsycttls.LtLh.u..... sstNsa..Ks.G.ss.ChpPh.G.Q1lGp+hshps...........
consensus/90% -ssV........stspsYcttls.LtLh.u.....sstNsa..Ks.G.ss5.ChpPh.G.QlGp+hshps...........
consensus/80% -ssVaL ... stspsycttls.LtLh.u..... sstNsa..Ks.G.ss.ChpPh.G.Q1lGp+hshps...........
consensus/70% -ssV........stspsYcttls.LtLh.u.....sstNsa..Ks.G.ss5.ChpPh.G.QlGp+hshps...........
cov pid 3e41 H . . . . 1 . . 312e
1 WP_004013458.1 100.0% 100.0% VEKAKVGTVCFV R Il ' L AGTTVTSPDGY
2 WP_013188882.1 62.4% 35.2% - - -PSKSTIYWAKD-NPEKAETVKALAWHYAKYNRGANWGHYQNAIWMVIFGI TONGRAWNLDOMSWGDTGY TDVKDL - I
consensus,/100% e aSPhUTINASK- . SS-PS-tuuiceiieneesiaasssancssnsssnasannanas shsQhoWtssGsTssps..1
consensus,/990% teoSPhUTIhASK= . SS=PS=1.u. e iiiinesiaasssanessnsssnasannanas shsQhoWtssGsTssps..1
consensus/80% e o SPhUTIhASK- . 55-PS-uausenanrsnnnaranssannassnssananssanss ShsQhoWtssGsTssps. .1
consensus,/70% teoSPhUTIhASK= . SS=PS=1.u. e iiiinesiaasssanessnsssnasannanas shsQhoWtssGsTssps..1
cov pid 3121 . . H . . . . 2 3208
1 WP_004013458.1 100.0% 100.0% ANARRVVIA GHTPAMEVTA LEVHYG L LTGEAAADEDY PVNFKVIKCGDL VTVIPGGAPYDYA
2 WP_©13188882.1 62.4% 35.2% QQ-- - -ALTAYQHRQDGNVVKAL - - ETMHLDQVSLOPANDGSSL - -- - ------ - LTVQL-------- - - - NDYN
consensus/100% tp....slst.Qt+psu.sVpAh...phHhspholQ.s.sGpuh...........hpV¥ph......... ... . .SDYS
consensus,/90% tp....slst.Qt+psu.sVpAh...phHhspholQ.s.sGpuh........... hpVph........ 0.0t sDYs
consensus/80% tp....slst.Qt+psu.sVpAh...phHhspholQ.s.sGpuh...........hpVph......c.iuieuuiouSDYs
consensus/70% tp....slst.Qt+psu.sVpAh...phHhspholQ.s.sGpuh...........hpV¥ph................SDYS
cov pid 3281 . . . . H . . . 3280
1 WP_004013458.1 100.0% 100.0% ATGOKVIEVGTACTVHEVPAKVTGY. L G- - --SGTPAADNGYSVEIPAVGAPNVATKAVNNYTY - - -NIKAAFKT
2 WP_013188882.1 62.4% 35.2% - - -EGRIIGDQVYLTVQGATYADGKPIPNNRISLL-- EALNGVTLKIANQNAFKIS
consensus/108% . ...u+lhGsps.LThQG....sGpPhssNt1S1.... . .€AINSVTh. . .NpsAFKIp
consensus/9e0%  SS0S....aiiaaaiaaan u+lhGsps.LThQG....sGpPhssNt1S1............ cAlNSYTh. . .NpsAFKIp
consensus/80%  SS0S......iaaeinaan u+lhGsps.LThQG....sGpPhssNtIS1............ cAINSVTh. . .NpsAFKIp
consensus/70% S80S ......iaaaianan u+lhGsps.LThOG. ...sGpPhssNtlS1. .. ... ... .t cAlNsYTh. . .NpsAFKIp
cov pid 3281 . 3 . . . . H . 3360
1 WP_0804013458.1 100.0% 100.0% VOPVA LG CVAPNGKVYTOATP ASAQYVEVAAG AFIIVP CTVTEADP PAVDNKGA
2 WP_013188882.1 62.4% 35.2% FAG------ SVKNVEDPYF IDNPNGPTQAQVVVLRKDL - - - - - DLSGSL--------- EVKW- - -TYIPQPKPAIS- - - -
consensus/108% hss....... 1tshp.sYhhssPNG.s.sQssshppph..... sluuu. . c...aen -skh...ph.PQspPAls. ...
consensus,/90% hss....... 1ltshp.sYhhssPNG.s.sQssshppph..... sluud..c...van. -skh...ph.PQspPAls. ...
consensus,/80% hss....... 1ltshp.sYhhssPNG.s.sQssshppph..... sludu. ...vans -skh...ph.POspPAls. ...
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6/17/2018 MvView
consensus,/100% hhphTI..PtsG.spsLphpApNph. AoFpIpKVIpustshs.-ss oCKAPsGHTaTQtsPFGuOstschIp
consensus,/90% hhphTI..PtsG.spsLphpApNph. AoFpIpKVIpustshs.-ss oCHAPsGKTaTQtsPFGustschlp
consensus,/80% hhphTI..PtsG.spsLphpApNph. AoFpIpKVIpustshs.-ss oCKAPsGHTaTQtsPFGuOstschIp
consensus/70% hhphTI..PtsG.spsLphpApNph. AoFpIpKVIpustshs.-ss oCHAPsGKTaTQtsPFGustschlp
cov pid 4241 H . . . . 3 . . 4328
1 WP_004013458.1 100.0% 100.0% VKAGOPSGII TVPOGSKCTVSEANPKD - - - LPKLVNDP! PV Gl----- IKvG VTGLTSA ADGOMV
2 WP_013188882.1 62.4% 35.2% VAAGOESAAIVVPOGSKCSVSEPQAQLYVTNQKLVNNPNANPLIKYVSTSFYPEGKGLTSGEQT - ----- - -~ VTDSQTFQ
consensus/108% VEAGD. SUhIsVPOGSKCOVSESpSp...... LVNSPNtNP1KY.psuh..... ulpsG-pT..cauun. ssDuQhhp
consensus/90% VtAGQ. SuhIsVPQGSKCOVSESpsp......KLVNSPNtNP1KY.psuh.....ulpsG-pT.........5sDuQhhp
consensus/80% VEAGD. SUhIsVPOGSKCOVSESpSp...... LVNSPNtNP1KY.psuh..... ulpsG-pT..cauun. ssDuQhhp
consensus/70% VtAGQ. SuhIsVPQGSKCOVSESpsp......KLVNSPNtNP1KY.psuh.....ulpsG-pT.........5sDuQhhp
cov pid 4321 . . H . . . . 4 4408
1 WP_004013458.1 100.0% 100.0% VIA VEKITG LDGNNAG GYTCHKTPKEVRSG- - DAKLKSADDPVKVENLPYGTECTL Vv
2 WP_013188882.1 62.4% 35.2% FAATNVYTEKMTGFKFYKAAVTGNNAGNHTEQFYFNYSCQTPAGEVKNGVGYDLGAGSDPVTVENLPYGTKCVVIWEKPAV
consensus,/100% hhATNsYSEKhTGFpFhiKshsssNsut.pspQF . FsYoCpTPtt.hps. .shcLtuusDPVpVENLPVGTcCSIWEp.ss
consensus/90% hhATNsYSEKhTGFpFhKshsssNsut.pspQF . FsYoCpTPtt.hps. . shcLtuusDPYpVENLPYGTcCS1NEp.ss
consensus,/80% hhATNsYSEKhTGFpFhiKshsssNsut.pspQF . FsYoCpTPtt.hps. .shcLtuusDPVpVENLPVGTcCSIWEp.ss
consensus,/70% hhATNsYSEKhTGFpFhi(shsssNsut.pspQF . FsYoCpTPtt.hps. .shcLtuusDPVpVENLPYGTcCSIWEp.sS
cov pid 4481 . . . H . . . 4488
1 WP_004013458.1 100.0% 100.0% PICNAEKY! IDGK-PVSSGEY GV ANGYTEIV GTPYNWVA IP I A GYHVP
2 WP_013188882.1 62.4% 35.2% AQANEKVTTKWTVGTAEPVEGKDVKPFDNNAR TQANGVAF TVDQENQALMVGATNDFTVPDTK LVWSKTIVAGE--NTTV
consensus/100% spsSEKVOTpUT1lsst.PVputsVpsassst+TpANGVSFpV-pEspsl.VsSATNCFs1PsTphhlpKTlsstp...pss
consensus/90% spsSEKVOTpUT1sst.PVputsVpsassst+TpANGVsFpV-pEspsl.VsATNcFs1PsTphhlpKTlsstp...pss
consensus/80% spssEKVoTpUTlsst.PVputsVpsassst+TpANGYsFpV-pEspsl.VsATNcFs1PsTphhlpKTlsstp...pss
consensus/7@% spsSEKVOTpUT1sst.PVputsVpsassst+TpANGYsFpV-pEspsl.VsATNCFs1PsTphhlpKTlsstp...pss
cov pid 4481 . 5 . . . . H . 4568
1 WP_0804013458.1 100.0% 100.0% ADKG VTCTYPTDDAEHVIA LVKGG ADVDGYPIPVGASCTY AA--VA LAVTMKDGGKAL
2 WP_013188882.1 62.4% 35.2% GNIKSVIKLSATCKYPTDONAEHVIMDGKTFKNG-DSAEFTTOVNGVKIPVGATCTISESEPSAKVAGHLWTVQMCEGKRVLS
consensus/100% uskuhkhssTCpYPTDSAEHVIheschhKsG. D5 tpFpsOVsGY . IPVGAOCT loEppsu. .VAsa.hsVpMK-Gt+sLe
consensus/90% uskuhihssTCpYPTDSAEHVIheschhisG. DS TpFpsDVsGY . IPVGAoCT loEppsu. .VAsa.hsVpMi-Gt+sLe
consensus/80% uskuhkhssTCpYPTDSAEHVIheschhKsG. D5 tpFpsOVsGY . IPVGAOCT loEppsu. .VAsa.hsVpMK-Gt+sLe
consensus/70% uskuhithssTCpYPTDSAEHVIheschhisG. DS tpFpsDVsGY . IPVGAOCT loEppsu. .VAsa.hsVpMK-Gt+sLe
cov pid 4561 . . . [ . . . . 4640
1 WP_0084013458.1 100.0% 160.0% v A PGY TAKVITTVEAK TV GIFKI A IEKP CKDP AEVKOGIL
2 WP_013188882.1 62.4% 35.2% DKA----------- TATVTLNAEKGRTVEVI ERELGKFKIMKSVSAAKNITVKESYSFSY TCADPQDATQKVAGKVT
consensus/108% SCSuauiuvanannann hsshslss.cu+TVpV. pR-hGhFKI.KpsoAtp.Iph.pSasFpYTCtDPpDuptcVtttlh
consensus/90% 5C5.ua1anssaahsshslss.cu+TVPY. pR-hGh .KpsoAtp.Iph.pSasFpYTCtDPpDuptcVtttlh
consensus/80% o hsshslss.cu+TVpV. pR-hGhFKI.KpsoAtp.Iph.pSasFpYTCtDPpDuptcVtttlh
consensus/70% 5C5.ua1anssaahsshslss.cu+TVPY. pR-hGhFKI.KpsoAtp.Iph.pSasFpYTCtDPpluptcVittlh
cov pid 4641 H . . . . 7 . . 4728
1 WP_804013458.1 100.0% 100.0% VGEA-AV IPVGYIKCEVSEVDPIV- - - KGAKKAHTL VI VOTASLTA G v Vi
2 WP_013188882.1 62.4% 35.2% GVTDKGYKIVDGIPLGYKCHITEDQAGAKTEEGSTLSATLSANDFVVEKDNVVDY - - SVTNTYSKANGKF SYKKAIAKDS
consensus/108% sVs-t.hh.sptIP1GYKCcloESpsts. . .cGuphutTLStpsFV1pKspV.ss..0sTNsaocusGKFpVpKtltpDs
consensus/90% sV¥s-t.hh.sptIP1GYKCcloEspsts...cGuphutTLStpsFV1pKspV.ss..osTNsaocusGKFpVpKtltpDs
consensus/80% sVs-t.hh.sptIP1GYKCcloEspsts...cGuphutTLStpsFVIpKspV.ss..o0sTNsaocusGKFpVpKtltpDs
consensus/70% sV¥s-t.hh.sptIP1GYKCcloEspsts...cGuphutTLStpsFV1pKspV.ss..osTNsaocusGKFpVpKtltpDs
cov pid 4721 . . H . . . . 8 4888
1 WP_004013458.1 100.0% 100.0% LALPLNA CGPKGAE - - - AP LKOG GEIASGSECGIREVEPTGDFAAVGANVEY LA
2 WP_013188882.1 62.4% 35.2% T-AAIADG YHCVTPDGSEVGTAAAPNKFSIKAGQTWTSGNIATGSKCAIREVTPSGTTT - -GVAAEVSWSLQEST
consensus,/100% p.Ah.hsu alCss.sup...sstt.NpFS1KtGpTapSGpIAcGScCUIREVpPoGshs . .GsssEVolSLtEop
consensus/90% p.Ah.hsu alCss.sup...sstt.NpF51KtGpTapSGpIAcGScCUIlREVpPoGshs . .GsssEVoOWSLEEop
consensus,/80% p.Ah.hsu alCss.sup...sstt.NpFS1KtGpTapSGpIAcGScCUIREVpPoGshs . .GsssEVolSLtEop
consensus,/70% p.Ah.hsu alCss.sup...sstt.NpFS1KtGpTapSGpIAcGScCuUIREVpPoGshs . .GsssEVolWSLEEop
cov pid 4881 . . . . H . . . 4886
1 WP_004013458.1 100.0% 100.0% GATSVIAPYLY AFVFGHOGDSAG IGKNG ILTATHNEY VDLSLEKVA GCPGLSV
2 WP_013188882.1 62.4% 35.2% MOGVEPTP - YQAVGAENNFVFGAEGSTAG IGKNGTTTGLTATNKLSYEEVKLKLQKIAEATSAHGRTDYSQTNFEN
consensus/100% hQGspss....hVsuEpsFYFGtpGsoAG IGKNGopphLTATNelp.p.VeLpLpKlApuosspGesshS. spFp.
consensus/90% hQGspss. ... hWsuEpsFVYFGTpGSOAG IGKNGopphLTATNe1p.p.VeLpLpKlApuosspGesshs. spFp.
consensus/80% hQGspss....hVsuEpsFVYFGEpGsoAG IGKNGopphLTATNe1p.p.VeLpLpKlApuosspGesshS. spFp.
consensus/70% hQGspss....hVsuEpsFVYFGTpGSOAG IGKNGopphLTATNe1p.p.VeLpLpklApuosspGesshs. spFp.
cov pid 4881 . 9 . . . . H . 4960
1 WP_004013458.1 100.0% 100.0% ANGGFV VEMOVTC PVADKAHP EGIWKVPLNGHKIDLPVKVAIGSKCTVAELD -KG MLFYG
2 WP_013188882.1 62.4% 35.2% MKQ-YGAYYRYMNRDYVNMHVTCKNGAKTVV - - - DKTVQVNVNGDALDF GMVPYNSKCTVAELDDES WNAMQYGG
consensus/108% hpp.YtAahtahsRsaVpMpVTCpstshssh. .. -thhp¥s1nGch. . . shVshsSKCTVAELD. cuFNDaphh. YGt
consensus/90% hpp.YtAahtahsRsaV¥pMpVTCpstshssh...-thhpV¥s1NGch.. .shVshsSKCTVAELD. cuFNEaphh. YGt
consensus/80% hpp.YtAahtahsRsaVpMpVTCpstshssh...-thhpVslnGch. . .shVshsSKCTVAELD. cuFNDaphh. YGT
consensus/70% hpp.YtAahtahsRsaV¥pMpVTCpstshssh...-thhp¥s1lnGch.. .shvshsSKCTVAELD. cuFNBaphh. YGt
cov pid 4961 . . ] . . . . 5ede
1 WP_004013458.1 100.0% 100.0% VOMSAKSLDGI- - DV AV ADAAL VEGHTHVEVEM CFEKVTSELGTNLTDA- - - - KIC- -V
2 WP_013188882.1 62.4% 35.2% KAVITATDASGKALASEVNYAFDMMSSDGEQAAITFDVTSEADVSVLMRNRWDCFASTESVLDAPDHEAVADGKRVLK
consensus/100% psshoApshsGh. . ssphpYsFDhhpsDttQAAIsFDVoucscVpVhMpNpWDCFuplpS.Lsss.p-A....K+..h
consensus/90% psshoApshsGh. . ssphpYsFDhhpsDttQAAISFDVoucscVpVhMpNpWDCFuplpS.Lsss.p-A.. . .K+..h
consensus/80% psshoApshsGh. . ssphpYsFDhhpsDttQAAISFDVoucscVpVhMpNpWDCFuplpS.Lsss.p-A.. . .K+..h
consensus/70% psshoApshsGh. . ssphpYsFDhhpsDttQAAISFOVoucscVpVhMpNpWDCFuplpS.Lsss.p-A.. . .K+..h
https:/Awww.ebi.ac.uk/Tools/services/rest/mview/result/mview-120180617-113615-0661-42718863-p1m/aln-html 6/10
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consensus,/80% spshphps0tcGhIutOpMpFTVsAc . IhtGpshVVFEpLabup. tsGpsVspHTtsPNDPsQTIsSV.cspl AYDGU.
consensus,/70% spshphpsDteGhIutOpMpFTVsAc . IThtGpshVWFEpLabup. tsGp sVspHTtsPNDPsQTIsV.cspl AYDGU.
cov pid 5921 . . H . . . . 8 6oee
1 WP_004013458.1 100.0% 100.0% AG P LDA VIiI Vi GLNVG I7GTL ADATLADGTOVKRGDEVPAQYVINVTPYICITANKA
2 WP_013188882.1 62.4% 35.2% DGKGADP! LONSHAKVAIYDLVDYEGLQVGKE Y TVTGTLHYQADAT LADGTOVHTGOPIDAKYVTVTPAKFTAKTP:
consensus,/100% sGCcTuDP LDsS+tpVsIYD.VDYCGLpVGC 1TGTLHYQADAT LADGTOV+pGD . 1sApYVsVTPsKhTApps
consensus/90% sGctubP LDsS+tpVsIYD.VDYcGLpVGC 1TGTLHYOADAT LADGTOV+pGD . 1sApYVsVTPsKhTApps
consensus/80% sGCTubP LDsS+tpVsIYD.VDYCGLpVGC 1TGTLHYQADAT LADGTOV+pGD . 1sApYVsVTPsKhTApps
consensus/70% sGctubP LDsS+tpVsIYD.VDYcGLpVGe 1TGTLHYOADAT LADGTOV+pGD . 1sApYVsVTPsKhTApps
cov pid 6881 . . . . H . . . 6880
1 WP_004013458.1 100.0% 100.0% GAVIKAIV v ALATAPVWY LYOGTVEVA IDDGSOVVYHPSLETLATVNGAKVIOM LTV
2 WP_013188882.1 62.4% 35.2% KDQGAVKATIVIKFEVDIKAALATAPYWIFEDLQDGTVTVATHHDINDDS OVWYNPSLATVATVNDGHLVOL! QI-AVTY
consensus,/100% €-pGAVKAIVIFEVpKSALATAPYWEESL.pGTVPVATHpDIsDsSOWYPPSLETIATVN s ukK110h pK.s1TV
consensus/90% C-pGAVKAIVKFEVpKSALATAPVVWIESL.pGTVpVATHPDISDSSOVWYpPSLETIATVN s ulkK110h pK.s1TV
consensus,/80% €-pGAVKAIVIFEVpKSALATAPYWEESL.pGTVPVATHpDIsDsSOWYPPSLETIATVN s ukK110h pK.s1TV
consensus/70% C-pGAVKAIVKFEVPKSALATAPYVWFESL.pGTVPVATHPDISDSSOVWYPPSLETIATVN s ukK110h pK.s1TvV
cov pid 6881 . 1 . . . . H . 6168
1 WP_004013458.1 100.0% 100.0% ITHANLAPG LEGSLMEVEDGOLV. PVAKG VEVAAGHAGA GEAQM LPVDEVISG VWYOT
2 WP_013188882.1 62.4% 35.2% DDEVTITNAAPG LKGELMSADGKTVISTSEVKN-- - - - VKVTKGE - ----- ATVOKVTFQVPANQVKAGAKFVVFEE
consensus/100% sDp1ThsNhAPG LeGpLMpsestpllsso.Vip. ... . VEVStGE. ... .. 55.tphTFplPsspVKuGuUpFWap.
consensus/90% sDp1ThsNhAPG LcGpLMpscstpllsso.Vip..... VeVstGe. . ... ss.tphTFplPsspVKuGupFVVap.
consensus/80% sDp1ThsNhAPG LeGpLMpsestpllsso.Vip. ... . VEVStGE. ... .. 55.tphTFplPsspVKuGuUpFWap.
consensus/70% sDp1ThsNhAPG LcGpLMpscstpllsso.Vip..... VeVstGe. . ... ss.tphTFplPsspVKuGupFVVap.
cov pid 6161 . . . 2 . . . . 6248
1 WP_0804013458.1 100.0% 100.0% L GOVVATHADP VIVGSLDTTATDAADGNIKHADNAAAVTI VOYSGLNLAATYPDGTLKAY LVRGELM
2 WP_©13188882.1 62.4% 35.2% LVDAKGYVVADHKDLASEAQ TVRVGS LETTATDKADGDHVADNTKTVY TI VDKV GLNLDAKYADGTPQAYLLSGQLM
consensus/100% LhDtpG. VWASHED . £5-sOTVpVGSL- TTATDtADGS+hADNS tsVTI sOKVDYSGLNLSApY sDGT . pAY L1pGpLM
consensus,/90% LhDTpG. WASHED . T5-sOTVpVGSL-TTATDTADGS+hADNS TSVTI sOKVDYSGLNLSApYsDGT . pAY L1pGpLM
consensus/80% LhDtpG. VWASHED . £5-sOTVpVGESL- TTATDtADGS+hADNS tsVTI sOKVDYSGLNLSApYsDGT . pAY L1pGpLM
consensus/70% LhDTpG. WASHED . T5-sOTVpVGSL-TTATDTADGS+hADNS TSVTI sOKVDYSGLNLSApYsDGT . pAY L1pGpLM
cov pid 6241 H . . . . 3 . . 6320
1 WP_0084013458.1 100.0% 160.0% ATGHPYAGVAPVERVIGAANSVYRV-G PV IT5GAGSVVL VPAKLTOGKVLVA A G LI I
2 WP_013188882.1 62.4% 35.2% QTKQAVPGLAPVERVIGPAGEVYRAEGQPDRPYEKVITSGTGFELLE FEVPANLILGHKPYVVF ETVYQEGKEYLI I
consensus,/100% tTtpsVsG1APVERVIGSASSVYRS .Gp. sRPVEC.IT5GSG. . 1LpF pVPApLh.GKs1Vs VYpEG+EaLI I
consensus/90% tTtpsVsGIAPVERVIGSASSVYRS .Gp. sRPVEC.ITSGSG. . 1LpF pVPApLh. GKs1Vs VYpEG+EaLI I
consensus/80% tTtpsVsGLAPVERVIGSASSVYRS .Gp. sRPYEC.ITSGSG. . ILpF pVPApLh. GKs1Vs VYpEG+EaLI I
consensus/70% tTtpsVsGLAPVERVIGSASSVYRS .Gp. sRPVEC.ITSGSG. . ILpF pVPApLh. GKs1Vs VYpEG+EaLI I
cov pid 6321 . . H . . . . 4 6408
1 WP_004013458.1 100.0% 100.0% AQTVYTPSV ARV LLLA I VILSGLKTG VLEGYLMOKATGOPYLGKDMOAITAVSEPLKA
2 WP_013188882.1 62.4% 35.2% SOTVWSPKLATKASVENERGLVIADAKS TVKDTVTFTGMKVGETYVVAGELWNKTQNK - - - - - - STGIKVTSKPFKA
consensus/108% UQTVaoPpltTpApV-sERSL11IADTCSTIKDTYThoGhKsGETYVIUG. LhskKspsp. ... ... puIpssScPhKA
consensus/90% uQTVaoPpltTpApV-sERsSL1LADtcSTIKDTVThoGhKsGETYV1uG. LhsKspsp. ... ...pulpssScPhiA
consensus/80% UQTVaoPpltTpApV-sERSL11IADTCSTIKDTYThoGhKsGETYVIUG. LhskKspsp. ... ... puIpssScPhKA
consensus/70% uQTVaoPpltTpApV-sERSL11ADtcSTIKDTVThoGhKsGETYVIuG. LhsKspsp. ... ...pulpssScPhiA
cov pid 6481 . . . . H . . . 6480
1 WP_004013458.1 100.0% 100.0% GAFV AV VPAG TVICA LV LVANEVTV VISGTEP
2 WP_013188882.1 62.4% 35.2% DKASWTATDFMTFEVPAGTVAENDE LVWFETLYRGDKVTN PAQOTVGSGVKPA
consensus,/100% -puuastTDhhoFpVPAGTVEEsSELWE EpLahuseVTs. LsQTVESGspPuU
consensus/90% -puuastTohhoFpVPAGTVtEsSELWWFEpLahuscVTs .sQTVESGspPu
consensus,/80% -puuastTDhhoFpVPAGTVttssELWF EpLahuscVTs LsQTVESGspPuU
consensus/70% -puuastTohhoFpVPAGTVtEsSELWWFEpLahuscVTs .sQTVESGspPu
cov pid 6481 . 5 . . . . H . 6568
1 WP_004013458.1 100.0% 100.0% LIKTVLEADG \ IPTVPHA LIDTYLYTGLTEGY! LOAKLMEINPVTGKVSETPVATG A G
2 WP_013188882.1 62.4% 35.2% IKTVLSTDGNRV---AGADIPTIPVDTTQLVD TVSYVGLTPGIKYTLNATLMEIGL -DGKVSDTG-ITGTATF TPTAANG
consensus/100% LKTVLSSDGPR. .. . 5555IPTIPhsospL1DTV. YsGLT. GlpYpLSApLMELS. . sGKVS-Ts . hTGhspFTspsusG
consensus/90% 1KTVLSSDGPR. .. .ssssIPTIPhsospL1DTVY. YsGLT. G1pYpLSApLMEIS. . sGKVS-Ts . hTGhspFTspsusG
consensus/80% L1KTVLSsDGPR. .. .5sssIPTIPhsospL1DTV. YsGLT. GlpYpLsApLMEIs. . sGKVS-Ts . hTGhspFTspsusG
consensus/70% 1KTVLESDGPR. .. .sssSIPTIPhsospL1DTVY. YsGLT. GlpYpLSApLMEIS. . sGKVS-Ts . hTGhspFTspsusG
cov pid 6561 . . . 6 . . . . 6648
1 WP_0604013458.1 100.0% 1606.0% AOQVTFNGI- TGKLKAG VA MTRPGOPLKPVPPP PKDP! W PGI LTOAQAAKGTDGKVISL
2 WP_013188882.1 62.4% 35.2% QKVGYNSFDKGILKPG VAYETLIRNDKPNEP-PLK PKDSDQTVKTDYHPSVVTDLTQDGSQ--- - - - V--IAT
consensus,/100% tpVsaluh.pGhLKsG VAYEphhRsspPscP.P. . PKDssQTVho-apPulsTsLTpstut...... V..lsp
consensus/90% tpVsaluh. pGhLKsGYKYVAYEphhRsspPscP.P. . PKDssQTVho-apPulsTsLTpstut......V..1sp
consensus/80% tpVsahuh. pGhLKsGYKYVAYEphhRsspPscP.P. . PKDssQTVho-apPulsTsLTpstut...... V..lsp
consensus/70% tpVsaluh. pGhLKsGYKYVAYEphhRsspPscP.P. . PKDssQTVho-apPulsTsLTpstut......V..1sp
cov pid 6641 H . . . . 7 . . 6720
1 WP_004013458.1 100.0% 100.0% AQLKDWWRY GLIEGA \Y LVNCANP - - DOVVSAGM ATGDOLRSVTV VP LOE--LAGSDPSA
2 WP_©13188882.1 62.4% 35.2% AALDLQDKVQMKGLVKGEKYVLYSRLVYNAGQPNETVVTDGLEKF TADSVNMTK -VIKFNVT TDQLKAPMAAAKAAGS!
consensus/100% AtLc..s+Vp.pGLlcGtKYhLlhS+LV.pAs. . .-pWosGhpcFTAsusphpp.slKFsVsp-pLpt. .hAupssuu
consensus/90% AtLc..s+Vp.pGL1cGtKYhIhS+LV.pAs. . . -pWosGhpcFTAsusphpp.s1KFsVsp-pLpt. .hAupssuu
consensus/80% AtLc..s+Vp.pGLlcGtKYh1hS+LV.pAs. . .-p¥WosGhpcFTAsusphpp.s1KFsVsp-pLpt. .hAupssuu
consensus/70% AtLc..s+Vp.pGL1cGtKYhIhS+LV.pAs. . . -pWosGhpcFTAsusphpp.s1KFsVsp-pLpt. .hAupssuu
cov pid 6721 . . H . . . . 8 68e8
1 WP_004013458.1 100.0% 100.0% LVA LAL IV A IEAVG G AATHADPNDAGO TVTVVIKAPKIGT TLKYGOS - KTYWVADKVEL
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2 WP_013188882.1 62.4% 35.2% LKLVA LTRASLVTGD- -D- - -ATIKASVTDASKWDA THAQANDTROTVTVVDVPRIGTKLQ YAQGQKVVIWEGDNVKL
consensus/100% hKLVA LshsS.sshs..-...th.tsuhpsuppiWsATHApsNDstQTVTVVcsP+IGTpLp YuQu. KsVIW. ubDpVelL
consensus,/90% hKLVA LshsS.sshs..-...th.tsuhpsuppWsATHApsNDStOTVTVVCsP+IGTpLp YuQu. KsYI. uDp¥cL
consensus/80% hKLVA LshsS.sshs..-...th.tsuhpsupplWsATHApsNDStQTVTVVcsP+IGTpLp YuQu. KsVIW. ubDpVel
consensus/70% hKLVA LshsS.sshs..-...th.tsuhpsuppWsATHApsNDstQTVTVVcsP+IGTpLp YuQu. KsVIW. ubDpVcL
cov pid 6881 . . . H . . 6880
1 WP_004013458.1 100.0% 100.0% v LOP LSGNLMGGTSAESL GVIKA PAAANGAQTVEGT---- -~ AVVKFTVPREVL L
2 WP_©13188882.1 62.4% 35.2% FVEYYNLLPATEY TLNGKLMGIATDGKY! GVVGTAK PKATNGATRVSGT IADKTAAKVEF TVPLSVLKANDKL
consensus/108% hVEYaNL.PtTcYTLsGpLMGhsostplSDTGVhuTsc PtAsNGAppVSGT. ... ..AhVcFTVPhpVLctN-KL
consensus/90% hVEYalL.PLTcYTLsGpLMGhsostplsDTGVhuTsc PtASNGAPPVSGT. ..., AhVcFTVYPhpVLCEN-KL
consensus/80% hVEYaNL.PtTcYTLsGpLMGhsostplSDTGVhuTsc PtAsNGAppVSGT. ... ..AhVcFTVPhpVLctN-KL
consensus/70% hVEYaNL.PtTeYTLsGpLMGhsostplSDTGVhuTsc PtASNGApPpPVSGT. ..., AhVcFTVPhpVLCEN-KL
cov pid 6881 . 9 . . H . 6960
1 WP_0604013458.1 100.0% 1606.0% VA LTIDGNPVA P v PGVGTYATVDKLKAFDVTDG------- AFTI VELYNVEEGKTYA
2 WP_013188882.1 62.4% 35.2% VAYEALLLKGQPVAD PN VKVIKHPGVG T TAHVGDDTNLEVWEGYNQEGKKAPETY TVHOVIRMYNVEEG A
consensus,/100% VAYEhLh1cGpPVAs Pp Vpsk+PGVGThApVsc.psh-Vh-G....... t.-saTl+Ds1RhhNVEEGKTYA
consensus,/90% VAYEhLh1cGpPVAs Pp VpsK+PGVGThApVsc.psh-Vh-G....... t.-saTl+Ds1RhhNVEEGKTYA
consensus/80% VAYEhLhlcGpPVAs Pp Vpsk+PGVGThApYsc.psh-Vh-G....... t.-saTl+Ds1RhhNVEEG A
consensus,/70% VAYEhLh1cGpPVAs Pp VpsK+PGVGThApVsc.psh-Vh-G....... t.-saTl+Ds1RhhNVEEGKTYA
cov pid 6961 . . . ] . . . . 7048
1 WP_004013458.1 100.0% 100.0% IAGOL VAGD - - EGSALAKAAT TVKVTASMAKPATEV! GEDVKV MOLTV L A4 IALVV
2 WP_013188882.1 62.4% 35.2% LGGOVYSKNAYDANAQT PALAANAK TVKVTADMAIPATDAEKAQYGADVIVYETSMDIPVEAAD IKT - - - - - HGDKLVVF
consensus/108% 1uGQ1Yppsshss. . pssALATSAp TWKVTASMAKPAT - sEKspYGEOVIKVYETpMD1sVKEED 1pp. .. .. <s.tLVVa
consensus/90% 1uG01lYppsshss. .pssALAtsAp TVKVTASMAKPAT - sEKspYGEDVKVYETpMD 1sVKttD 1pp. . ... ¢s. tLVVa
consensus/80% 1uGQ1Yppsshss. . psSALATSAp TWKVTASMAKPAT - sEKSpYGEDVIKVYETpMD1sVKETD 1pp. .. .. <s.tLVVa
consensus/70% 1uG01Yppsshss. .pssSALAtsAp TVKVTASMAKPAT - sEKspYGEDVKVYETpMD 1sVKEtD 1pp. . ... ¢s. tLVVa
cov pid 7841 H . . . . 1 . . 7128
1 WP_004013458.1 100.0% 100.0% LWAEG v VTPKG PVA P IT-AEPOFGSLKL viG AFAKVARPEA VHCV
2 WP_013188882.1 62.4% 35.2% LWAEG SADGGKVTPKGNHKPVAAHNEITAD: INVNRPEFGSLTLTKAVTGWDENTANVERAKAT YVFTVKCA
consensus/108% LUAEG psssscVTPKGppePVATHN - .pus Is.sePpFGSLPpLTKSVTGH - - shApVERscAoYhFTVKCs
consensus/90% LWAEG psssscVTPKGppcPVALHN - .pus Is.scPpFGSLpLTKSVTGH - - shApVERscAoYhFTVKCS
consensus,/80% LUAEG psssscVTPKGppePVALHN - .pus Is.sePpFGSLpLTKSVTGH - - shApVERscAoYhFTVHCs
consensus/70% LWAEG psssscVTPKGppcPVATHN - .pus Is.scPpFGSLPLTKSVTGH - - shApVtRscAoYhFTVKCS
cov pid 7121 . . H . . . . 2 7208
1 WP_004013458.1 100.0% 100.0% GoV LKEG VEGIPLGDTCTI VOGAVNOAGL! VICETAVNGY TV VNGEAVVICIGGTANG VANV
2 WP_013188882.1 62.4% 35.2% GEVOTITLHEGGSHTIDGIPVGDKCTITEDVOHAELOAGL VI ETNGVTVESVKNGEGTVMYGG T SNGTORVPNY
consensus/100% GSVDphTL+EGtp+T1-GIPLGDpCTIoEDVOTtA. LOAGLKDTVKFTTsNGYTV-5 . hNGEUsSVh1GGTUNGoDpYs NV
consensus/90% GEVOphTL+EGEp+T1-GIP1GDpCTIOEDVOTA. LOAGL VKFTtsNGYTV-5 . hNGEUsVh1GGTUNGoDpYs NV
consensus/80% GSVDphTL+EGtp+T1-GIPLGDpCTIoEDVOTtA. LOAGLKDTVKFTTsNGYTV-5 . hNGEUsSVh1GGTUNGoDpYs NV
consensus/70% GEVDphTL+EGEp+T1-GIP1GDpCTIOEDVOTA. OAGLKDTVIKF TTSNGYTV-5 . hNGEUsVh1GGTUNGoDpYs NV
cov pid 7281 . . . . H . . . 728@
1 WP_004013458.1 100.0% 100.0% VTA PVI I GHVLENGGYL A MPAGHN YVL v VPSYV
2 WP_©13188882.1 62.4% 35.2% TYVADNKFTNEVTIG TGOFGKKSSNGGKITDLVKYQNLQAGKYLL Vi VPSEVREV
consensus/108% pVsA-NpFo. -ssIs huQFGKh. pNGGh1TDhVpYpph. AGpY 1L v VPS.VpE.
consensus,/90% pVsA-NpFo. -ssIs huQFGKh. pNGGh1TDhVpYpph. AGpY1L v VPS.Vp
consensus/80% pVsA-NpFo. -ssIs huQFGKh. pNGGh1TChVpYpph. AGpY 1L v VPS.VpE.
consensus/70% pVsA-NpFo. -ssIs huQFGKh. pNGGh1TDhVpYpph. AGpY1L v VPS.VpE.
cov pid 7281 . 3 . . . H . 7360
1 WP_0084013458.1 100.0% 160.0% VKADATTPENGYNG VEVDIPDTLHEVGKEVVY VYVAP(TADM GLNKLSAG VAKLWV
2 WP_013188882.1 62.4% 35.2% VEGG- - YVPGGHSGTWSVDMTVPTE LTQAHKTVVVIEDLYKLPONVD - - TETTELSKLPTGRT - -GAGLIA DNLGA
consensus/108% Vecus. .hs.sGasGTWoVshs1PspLppstipWVpD1YhhPOssD. . pFpstLsKLssGeT. . sAtLLs ss.tt
consensus,/90% Veus..hs.sGasGTWoVshs1PspLppstKpWVWpD1YhhPOssD. . pFpstLsKLssGeT. . sAtLLs ss.tt
consensus,/80% Vcus..hs.sGasGTWoVshs1PspLppstiKpWWVWpD1YhhPOssD. . pFpstLsKLssGeT. . sAtLLS ss.tt
consensus/70% Veus..hs.sGasGTHoVshs1IPspLppstipWVHpD1YhhPOssD. . pFpstLskKLssGeT. . sATLLs ss.tt
cov pid 7361 . . . 4 . . . . 7448
1 WP_004013458.1 100.0% 100.0% GDG V! G Vi VENGAGL A LP! AKLPAGALLKPGTOPKG LTV PALAKSPY
2 WP_013188882.1 62.4% 35.2% GAGTOWLEVS THFGGF OVNKVWKPAPDLPADVISKIPT TWNFTYVAKLPDGKKAKEGTALEGNF NLTVDPKDPSKAVEQK
consensus/108% GsGhOWhcVs opaGuF QVpKsVesussLstsV. pplPpTapFpY . AKLPsGthhiC.GTt. cGpF sLTVDspsPuhAhs .h
consensus/90% GsGhOWhcVS opaGuF CVpKsVesussLstsV. pplPpTapFpY . AKLPsGthhi(.GTt. cGpF sLTVDspsPuhAhS . h
consensus/80% GsGhQWheVSs opaGuFQVpKsVesussLstsV. pplPpTapFpY . AKLPsGthhiK.GTt. cGpF sLTVDspsPuhAhS . h
consensus/70% GsGhOWhcV5 opaGuF CVpksVesussLstsV. pplPpTapFpY . AKLPsGthhi(.GTt. cGpF sLTVDspsPuhAhS . h
cov pid 7441 H . . . . 5 . . 7528
1 WP_004013458.1 100.0% 100.0% GFPVGTEVAIL GVEGTMPTGATM ATADGKAKTKA VIVKIOPRGLLOVEA PKLATL
2 WP_013188882.1 62.4% 35.2% DGFPMGTEITI DAKAQIPTQAKLKVSWKS - - ----- EGWTDAAEGPTKTFTITPAATVSVTALNEFSLVKPTLATY
consensus/108% -GFPhGTELST sscuphPTtAphpsolito. ......culosstcusphThpIpPtuhlpVpAhNcFp. shPpLATL
consensus,/90% -GFPhGTELST sscuphPTtAphpsolto....... culossteusphThpIpPtuhlpVpAhNcFp. shPpLATL
consensus/80% -GFPhGTELST sscuphPTtAphpsolto. ...... culosstcusphThpIpPtuhlpVpAhNcFp. shPpLATL
consensus,/70% -GFPhGTELST sscuphPTtAphpsolito....... culiossteusphThpIpPtuhlpVpAhNcFp. shPpLATL
cov pid 7521 . . H . . . . 6 76208
1 WP_004013458.1 100.0% 100.0% ATTVDGAKMLEKPSEATPVLD TV GLVA LLTOLVYTD-==--- PVLGADGOPLA VSAGKDGOGTWVY
2 WP_013188882.1 62.4% 35.2% ARTADDGKMLKPSEDTAVYD TVTYTNLVQGRDYWLKTELVYVDGTPDPN DNQPYLGADGNPLYK VTAEGD -NSEWVV
consensus,/106% ApTsDSUKMLKPSESTSVIDTVTYosLVESR-YWLhTpLVYYSD. .. ... SpPVLGADGPPLS+WTHVOATTD. puplivv
consensus/90% ApTsDSUKMLKPSESTSVIDTVTYosLVtsR-YWLhTpLYYSD. .. ... SpPVLGADGPPLS+WTHVOALTD . puplivy
consensus/80% ApTsDsSuKMLKPSESTSVIDTVTYosLVtsR-YWLhTpLVYSD. .. ... SpPVLGADGPPLS+WTHVOATTD. pupliVv
consensus/70% ApTsDsuKMLKPSESTSVIDTYTYosLVESR=-YWLhTpLVYYsD. .. ... spPVLGADGpPLS+ VoAttD. puplVy
https:/Awww.ebi.ac.uk/Tools/services/rest/mview/result/mview-120180617-113615-0661-42718863-p1m/aln-html 9/10



Acta Cryst. (2023). D79, https://doi.org/10.1107/S2059798323007507 Supporting information, sup-33

6/17/2018 MvView
cov pid 7681 . . . . H . . . 7688

1 WP_004013458.1 100.0% 100.0% PLVVP Lv LFEVPNTPGDAGTKPPOPTOPSNPPIV PHLOPKOVV! PHLEMOTVATIGADY

2 WP_013188882.1 62.4% 35.2% KDNPMVWPANANPNADVY LYEMTKDGGQP - ----- -~ KVGDKPIVEHRDNADPKQIITRRPALSLOTTAELS -GV
consensus,/100% +=-NPhVWPtssssptDlVY LaEhspssGps.. ..€sus.PIVEH+DSTDPKQ11opRPELphQ TsAplu. sV
consensus/90% +-NPhVWPtssssptDlV LaEhspssGps.. ++.€sus.PIVEH+DstDPKQllopRPtLphQTsAplu. sV
consensus/80% +=-NPhVWPtssssptDlVY LaEhspssGps.. ..€sus.PIVEH+DSTDPKQ11opRPELphQ TsAplu. sV
consensus/70% +-NPhVWPtssssptDlV LaEhspssGpS........csus.PIVEH+DstDPKQ1llopRPtLphQTsAplu.sV

cov pid 7681 . 7 . . . . H . 7768

1 WP_804013458.1 100.0% 100.0% IKPGEAVKI v GLIKAGGVY TLVGKLY GEDVSTPY GLVADASGSG MODIPLTA LKQGDEL

2 WP_013188882.1 62.4% 35.2% SITAGEGATVNDKVTYSGLKAGAEY TLVGTLVKKSDGSIVGSPYTAAGLKAEADGS GSWKMSIPLTAKD TAGLTDGEKL
consensus/108% oIpsGEusplsDpVoYsGLKAGU. Y TLVGpLV+KoDGp . VUOPVTtsGLhA-AsGSGppMs IPLTACp Tt sLppG-cL
consensus/90% o0IpsGEusplsDpVoYsGLKAGU. Y TLVGpLV+KoDGp . VuoPVTtsGLhA-AsGSGplpMs IPLTACp Tt sLppG-cL
consensus,/80% oIpsGEusplsDpVoYsGLKAGU. Y TLVGpLV+KoDGp . VUOPVTtsGLhA-AsGSGplpMs IPLTACp Tt sLppG-cL
consensus/70% o0IpsGEusplsDpVoYsGLKAGU. Y TLVGpLV+KoDGp . VuoPVTtsGLhA-AsGSGplpMs IPLTACp Tt sLppG-cL

cov pid 7761 . . . 8 . . . . 784e

1 WP_004013458.1 100.0% 100.0% W AYLGKMEDAASNP - -NLKPILA AGOTVTVVETPDTPPTTPPTTPP PPIPPVSP

2 WP_013188882.1 62.4% 35.2% v AYAGKLPEAGTAPAGTYTPILA LQDASOTVNVVKPTPPPPY TPPVESKT
consensus,/100% VVFEKAYhGKh. -AuosP. . shpPILAHEChpDAUQTVsVWessssPPhTPPsps.h
consensus,/990% VVFEKAYhGKh. -AuosP. . shpPILA hpDAUQTVYsVVcssssPPhTPPsps.h
consensus/80% VVFEKAYhGKh. -AuosP . . shpPILAHEDhpDAUCTVsVVessssPPhTPPsps.h
consensus/70% VVFEKAYhGKh. -AuosP . . shpPILAHEDhpDAUQTVsVVcssssPPhTPPsps.h

cov pid 7841 H . . . .

1 WP_004013458.1 100.0% 100.0% ITTPPTT------ PPPPAPPVAPA T TIPPAQAMPPTLARTGAJAALVGMLS LAMIAAGGAIGLLAA -

2 WP_©13188882.1 62.4% 35.2% ETTKPPSTPSSTPPDTPPSIPVAPAT TVPPMHPK VPP TLAR TGAQOAATFGGLSILMIAAGAGLGLLAA SEVK
consensus/108% phTpPPoT......ssPPu.PVAPATTIPPhpsKhPPTLAR TGACAALhGhLS 1hMIAAGUUIGLLAA op..
consensus/90% 1PPhpsKhPPTLAR TGAQOAAThGhLS 1hMIAAGUUIGLLAA op..
consensus/80% 1PPhpsKhPPTLAR TGAOAAThGhLS 1hMIAAGUUIGLLAA op..
consensus/70% 1PPhpsKhPPTLAR TGAOAAThGhLS 1ThMIAAGUUIGLLAA op..

MView 1.63, Copytight © 1997-2018 Nigel P. Brown
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Figure S1 Pairwise sequence alignment between M. mulieris and M. curtisii mega-adhesin.

Sequences were aligned using Clustal Omega and visualised using MView.
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ps pe
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Figure S2 Multiple sequence alignment between ester bond domains within M. mulieris mega-

adhesin. Sequences were aligned using Clustal Omega and visualised using MView.



Acta Cryst. (2023). D79, https://doi.org/10.1107/S2059798323007507

Supporting information, sup-35

p11 p12 BL3
SPY TT TT TT
1 10 20 =9 40
SPY LTTLT S GTGGDRSKDFNFGLTLEKANQYKASERVMIEKTT . . . .. vovvw e .
IS0l . .KLL(] e, ... ESRKAKGNVTEDVY[CKKDNKPTT . . . ..o oo ..
IS02 . AKFI|] ER. ..oo... TTDGSTLGDGGRE[TVDCRGYPSD . . .. ...
IS03 .GSLQ STW. ...... AKDNF WK NONE|SE[E AD|CF VPHPGHN SWAGQTNFERRRT GA
IS04 . GSFK[ TGD...... AAGDAKVENHEF|[TFR INCVGLNEQ . « « o v vvvv et vnon
ISO5 . AKFK[] .. . POGTEFNGNEK[E[TYS[CTDEDEN . . .. ..o
IS06 . TGFGlY TG........ NNKANHASDTENE[GWS|CIQPREGEK + « + + v v v v v v v v v ov
IS07 . .ILT ... .KGDQAVVDNNKE[RMSVS[CVYPTDR .o v v vevvnen. .
IS08 . GGFEK|Y TGEG...LDTAEALOANGGKE[VE[TYDJCRLGGES . o v v v v v vn v s s
IS09 . VEEN[REJIAMN. .. ... .. TODDHTOQP . GOE[NCEH VDG OCATR . . . oottt .
IS010 .GSIE TIA...... DNAKNPWDGER[YSEEADCRND . . .. ... ... ... ... .. ..
IS011l .. TE S| tjsep. .. ... AADDAKALNTDENERVN[CGERYNE . . .. ..ot
IS012 .GKEK[TRIMSMV . .. .. ... .. POGTSFEGAFHETYN[CTPPAGK . . oo oo e e e
IS013 .GGFEEf NNASKHTQDKENEHWY[CJQARDEQ. . . v oo vt ettt .
IS014 . .ELK ..o ADKASEVAAGKQE[TVNVTI[CVYPTDG . . oot vttt .
IS015 .GSFK|| G.....VDANTALAANDAKFEFKYN[CKLDGEP .. .. ... ..........
ISO16 . VEKED| .o ANDQAKL.DGDE[TFRQVS[CRO.TSV. . ..ot
IS017 . GSLGOY SVE......DNAANPWDNES[YGE[TVD|C[Y GPGEGE. .« v v v v v v v v oy
IS018 .GTET(Y TGE......AARDEDVTKTPVNERVE[CIGDLEEQ. « v v vttt v non s
IS019 .. AFK[ D.vvweere. PVATKE LGDEQE[T YRIGIVAPNGE « o v v v v v vevave v
18020 .. .. Cf 5G. ... .. NNVANHP . GKENEGYTICRLENGQ « « v v v v v v v v v ve v
IS021 GTELT T . KDNNSEIADSKSERMSIK[CVYPTDR . . . vvvv et e .
18022 . .GFE[| GKG...IDFARAADANNGEEFE[F[T YDIVLDGRET . . .o oottt e e
IS023 . .KET[ K. ... A..DKAL.DGDEKFRVTGD . RKTQ. . .. ...
15024 .GALO|Y |EK VNGHD VS KDAKANP LPNHQUV[QF[E VT|C[y DPADN . . . o ..o oo oo o
I1S025 .GIF S| hGD. ... AQNDKDVE SKD[FEF[TVE[CPGLDDQ . « « v v v e et vvon s
IS026 .. TEQ[ Ilss......... TENLAFEDGEKE[T YT|CRKAPNGEK . . . ..o oot ..
I1S027 . .GE O pG. . ... NNAGKYODQOF|SE[GYT[CRTPKEV . . .. oo oot
15028 . TSFK[] TN. ... .. KTDGYHVPADKGEREDVI[CTYPTDD . . .o oottt
15029 .GIFK[] T AQSYIEKPSSEDERYT[CKDPEDS . ..o vv vttt .
IS030 . .SLE|Y TG....WEDAFAKVARPEASYKE[TVE|C[VOKGSVD .+« v v v v v s vwon s
IS031 .GSFQ [MENGAG...LSENVSROLPKTEKEE YERKLPAGA . o v v v v v v v
B4 B1s B16 BL7
sPY T TT TT
*50 60 70 80
SPY .. .KGGORPVQTEASIDQLYHFTLKDGESIKVINIR[FGvOvAr@e. ... .. ...... ..
ISO1 .. .MSRLYRPRAG...... GPARSTNGAEPATE LYV G[sN[c[g) TYSSQDVTETDKDAV
IS02 ....RLTLERE......... NGYQWEF TQLKGKA|LK[:G|TK[C[T VSoH. . ... QHPNHD
IS03 EARSAAWIRPYV.........NVEKPGTPTLLANKT[LP[7G[TMc[L NEVG......GD..V
I504 ....TVEKVRPD...........QAVDETTYTKOK[VK[:GTQCR DAAD.....IKG.IT
ISO5 .. . VYTNTKPYGAQA..VKDFIEVTAGQSSEE ITVP[RNSKC|H D..K.....SLPSVE
IS06 .....AIDGNV..........TLADNG, SHTVSDLP[GTKC N.VA,...,.TPKANE
IS07 .. .TNHVVATDEA...LKADGILKFEADENG. IR[I[P[7C|as|c|T] NRTS. . ... RELEGH
IS08 .. . VETGTLEV.......... TPQTG. .. AEANN[IP[claTC|T KAVT..... AP SGFR
IS09 ... .DVELNQD......... NKYTWDSASTPEF SR[L[sAK s|c|T| TVLP. . ... TLEGYT
IS010 .VMNWSDHDRV......... EVEAGK . KGQOMHRGRM[7C|s vic|H] NTAD. . ... TVD. .V
ISO1l ... . VVEKIKPG.............. ATWA LPD GK[VE[/C|s T||T| LPAE. . ... IPG. LS
IS012 .. .TVEPDLALN....... GEVDVPAGERASAE I T[VP[:D|S T|C|T ADPK..... DAPEPV
IS013 ... .. VESGSQ. oo v NLSDEE . NKKVTE|LP[/C|TR|C|z DSFE..... KLEDEA
IS014 .. .QTYTIADAEKDGVFKHNQEKTFKTDESCGKNP|IP[vclaTic| DVAS..... ADVPEH
ISO15 .. .VEDGTISL.......... SATQMS . . TEIT&|tp|uclaklc PEVE. . ... ADHGYA
IS016 ....DVTLNQA......... NDYSWDS SKFAGKP(I|L[s GlET|c|T] TGTAE..... DIANYN
IS017 QVGEKLSTRAV......... SLKAGE. TK TVVEEK[RE[/C|TVIC[E| TVAD..... TPD. .V
IS018 ... .TVIVIPG......... G.APVDYATATGQK[VK[VG[TR(C|T VDRK. .. .. VTG.VS
IS019 .. .VYTQATPENNQA..SAQYVSVARGGESAEII[VP[TD[SK[c|T ADPQ. . ... TTP.AV
IS020 .. .KTAVETEQ.......... LGANDP . AVNVTD|LP[7C[TE[]C ESVE..... KTQPSE
I8021 ...AEHTIATDEP...LTNGQOSKTFKTDDTG. TA|IP[/GIRK[C|T DETS..... RKVAGH
I1S022 .. . VENGKGKL.......... DLTXDK QT VEVED|I[P[T D2 T|c|T] TAPT..... APTGFA
I1S023 ... .SYTLNED......... NEKYTWES SE LK T PO|I|Lfs G|vK[c|H] TSEQ..... RFKSHT
18024 GLGAKTQAVTV......... PLOQARGAPPOQTVIKD[P[7ClsVIC|E] TDVE. . ... TEA. .V
IS025 ... . KVTLKGG.............. ETKT LPE GKME[VC|TR|C|S) VDAT. . ... VAG.VT
IS026 ...TFTOKAPFGAQT..GVDTINVEKAGQPSGIIT[VPJQc[sKlc|T ANPK. . ... DLPELV
IS027 .. .R.SGDAKL.......... KSADDP . . VKVEN|LP[/C|TE[C|T] MKV, ... NPKNAE
18028 .. . AEHVIAKDELVK..GGQDSKNFEADVDG. VP[I[P[*G|A S|C|T] SN ARVANY
I8029 ....KAEVKQG.......... ILNVGERAVSSQO|IP[VG[YKIC[E VDPK. . ... VEGAKW
ISO30 .ot EFTLKEGEEKTVEGIP[Lc|DT|c|T] DVQG....AVNQAGL
IS031 ...LLKPGTQPKGEFTLTVDSSNPALAKSPVEEGEPNCTEVA TGVEG L TMPTGA
n2 p1s8 p19 p20 p21
5PY 020G 2 =—TT — - —-
9? 100 11? 12? 139
SPY ..., DYKSEKYTTNVEVSPODGAVKNIAGNSTEQE TSTDK DT TE|T FE.
I801 SFKAVVLGNHQQQQIPAPASTTVDODGHRLRAVTSEDVPQGAT Q|TVNT(TN[QADNA
I802 WOQSVSESVQG....TTGMPE......... DNGVSFVLP SAS QA TIR[VIV[TTRIT|YE LK X
IS03 RPNLTWTG.AGDNVTIYTDGAS...RAHTTARRVFE ITADNGGTP GI[a|TjaT)¥bfFlovE Y
I804 SQLTAWEGNN...SVQEGND............ LRITVPAAGED E[L|T[[s|T3T[AT KD T
ISO5 DTTSKNPLKYNELSENPAG..... ONQTSGEFSPSK..... wovL{T[v|sf{TBEfdr PR T
IS0O6 NNQ.TEWTLPGQOQAVTG..... KTINNHANA. .VEF TVDKENAA[T|VVERNSED IPNT
IS07 NWLAIQLEVGGENIADSNAN..... KRENITVP .. ....... RE GE[T[V|T[VER[T[cp RE V
IS08 APESPTWKVNGADASGV...............IKIVEKTDATQNPVLERTET[MEYQ. ..
IS09 YQGVKYSVS..DASAATDAR.........KHSVIFAFPPKGDV Tpls[RROO. . .
ISO10 INQLNWENGCEAVEPYTDKQG...VEHPQACKVTIKADSKGTS G[V[K[V|SRERHLTVOYG. .
ISOll STFAGWEGNG...YTPADDN.........GITVNVAKTEPGAQE[|VE[TNEoRD YNL. ..
IS012 VADDRNPLKYQGTSFQG.V.....PGLASKAITVGK.....DQV|I|EEE [V SQE . . .
IS013 KPE.TEWLQ.GSSEIKTEKVKDAQGNTHDG...VNEEIKSERD TE|SV|TRORKRELIPST .
IS014 NWSVQIADG....STVVEKT..... HTTQVEVP .. .. ..... 2 cR|TV T[Tt ol RE v
ISO15 VP .TLSWELDGAQAADG. .............. TATITEG. .. NTs|T|Lpl|T T[T P Yo
ISO16 HKSVEYTVSGSGVTKGNKAD......... AKGVSFTLPKTGDA S[v|SITTRT[p QL
IS017 TNQLTWEN...AGTTVTSPDG...VAN..ARRVVIAEDOQGK TP AMs[|TiTRILE vHY
IS018 SELT.WQGSG...TPAADNG............ VS VE IP AVG AP NV|A[T/l) TYNKA
IS019 DNKGANFPVKYSGTQETPGG..... KGLTSARSFTVTKG. ... TEVV|TR|TRKELVFQTTGF
IS020 KIS.TTWIVGAARKPVVGSKQTDHQGTPHDNA. .VKEKVDKENEANS[I|TRERTEE VS
IS021 TWKLEVED.....PNQVST.....KGLSAEKD.........KAKNTVELVER[EEEVG. .
IS022 APTAPTWKIGSTTSDSG...............MVTIKE...GOQTR[EVVRTET[(rEYOV..
18023 WKSLDYQVDGKGVDTSVDKD.........AKRVNETLPATGDADNT[I|TRTEIT[rDENEK. . .
18024 IGTLSWEG...DGTNAVDPDN...AAN..VRKVVIGGEKGDVQQVMNVERVEP[LT VoY, ..
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Figure S3 Multiple sequence alignment between isopeptide domains within M. mulieris mega-

adhesin. Sequences were aligned using Clustal Omega and visualised using MView.
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Figure S4 LC-MS/MS analysis of isopeptide bond formation in M. mulieris protein construct 46F-
471. The 4+ ion (m/z 988.97) representing an isopeptide cross-linked peptide from the tryptic digest
was collisionally dissociated during LC-MS/MS. Fragment ions labelled in red are derived from the
peptide IGGTANGSDTVANVEVTAENSFSY, while those in black are from the peptide
LTKTVTGWEDAFAK, with the largest of the respective b and y series ions shown on the schematic
of the cross-linked peptide sequences. The asterisk in the red sequence, and in the red b ion series

peak labels, indicates the presence of a deamidated asparagine residue at position 6.
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Figure S5 LC-MS/MS analysis of disulfide bond formation in M. mulieris protein construct 46E-
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471. The 3+ ion (m/z 1063.87) representing a disulphide cross-linked peptide from the tryptic digest

was collisionally dissociated during LC-MS/MS. Fragment ions labelled in red are derived from the

peptide TVEGIPLGDTCTISEDVQGAVNQAGLK, while those in black are from the peptide CVQK,

with the largest of the respective b and y series ions shown on the schematic of the cross-linked

peptide sequences. Doubly-charged fragment ions indicated in parentheses.



Acta Cryst. (2023). D79, https://doi.org/10.1107/S2059798323007507 Supporting information, sup-38

100% »9
3

%% 1 b3 KPGVGTYATVDK

367.1365
90% 1

HNDPQSSSQSITAEPQFGSLK

85% 1
S

80% 1

y7
75% 4 776.4264

70% 1
65% 1
60% - b2

252.1097
55% 1

50% 1

45% 1

% Intensity (of 9.0ed)

40% 1

35% 1

30% vl 5 vS
147.1133 347"229 ) y4 551.3170
25% 1 ’ 404.2503

y2
20% 1 1260.1970 |

15% 1 o o e v
38‘ 2443 b4 592.2442 696.3515 976.5006
y8
905.4683 |
200 300 400 500 600 700 800 900 1000
Mass/Charge, Da

b3
283.1774

10% 1

596'|
0% -

y6
679.2778

Figure S6 LC-MS/MS analysis of ester bond formation in M. mulieris protein construct 46E-471.
The 3+ ion (m/z 1159.24) representing an ester cross-linked peptide from the tryptic digest was
collisionally dissociated during LC-MS/MS. Fragment ions labelled in red are derived from the
peptide HNDPQSSSQSITAEPQFGSLK, while those in black are derived from the peptide
KPGVGTYATVDK, with the largest of the respective b and y series ions shown on the schematic of
the cross-linked peptide.
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Figure S7 Comparison of M. mulieris domains 46E-471 crosslinks and exemplar crystal structures.
a) Overlay of ester bond crosslinks in domain 46E (M. mulieris) and domain 1 of the Cpe0147
adhesin (PDB 4NI6). b) Overlay of isopeptide bond crosslinks in domain 471 (M. mulieris) and
domain 2 of the Spy0128 pilin protein (PDB 3B2M). Hydrogen bonds are shown as dashed lines;

sequences are numbered for the 46E-471 M. mulieris protein. An integral water molecule is

highlighted as a red sphere.



Acta Cryst. (2023). D79, https://doi.org/10.1107/S2059798323007507 Supporting information, sup-40

B
1

-

thioester

Figure S8 Structure prediction of the N-terminal thioester (TED) domain of M. mulieris adhesin. a)
The predicted M. mulieris model (pink) overlaid with the X-ray crystal structure of the class Il TED
from vancomycin-resistant Staphylococcus aureus, SaTIE (yellow; PDB ID 6FX6). b) Zoomed view
highlighting the predicted intramolecular thioester bond and the conserved TQXX¢W motif. The
structure was predicted using the AlphaFold2 server.
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Reference sequence (1): WP_004913458.1
Identities normalised by aligned length.
Colored by: idenlily

[Ny

[SIEY

[SI'=Y

(SN

[}

[NY

WP_884813458.1
WP_161929469.1
consensus /16e%
consensus /98
consensus /8%
consensus/70%

WP_0p4213458.1
WP_191929459.1
consensus/18e%
consensus /98%
consensus /88#%
consensus/70%

WP_884213458.1
WP_1P1929469.1
consensus/1ee%
CONSENsUs/9e%
consensus/8&%
consensus/78%

WP_Be4e13458.1
WP_1081929469.1
consensus/1ee%
consensus /9%
consensus/8e%
consensus /7e%

WP_804213458.1
WP_181929469.1
consensus/18e%
CONnsSensus /9e%
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WP_604213458.1
WP_101929469.1
consensus/188%
consensus /98%

cov
100.8%
37.e%

cov
100.8%
37.e%

cov
106.e%
37.e%

cov
100.e%
37.0%

100.e%
37.e%

cov
126 .e%
37.0%
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100.08%
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180.8%
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180.8%
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160.0%
15.7%

1

81

161

241

321

401

[ . . . . H . A . 88
MGDKTRGTQGRMPVSGL TKVGKGKRRRT TRNWGAAFVAAS VAVAWTYGGLVMPSMAAEPAV TGKVHP EVNIS GGG TANVS

. 1 . . . . H . 160
LAGQNTNLYYAALSTNL FTTIDRVYAQKMYGKTEQLGDF TAQYL PRACFVYRDDRI ISNEPLGNFIRMDEGGPSYLGRRYG

. . . 2 . . B . 240
AWVLYPNGSKSFSYDSS KSRSADRSVDS PSDVDDADDTEDTLKL TLDKLS FDDVWGDAAAAADKEFSDSQLPNEKTGK EQ

H - - . . 3 . . 328
KQTAESPVENPKESLAS KEGGETQAKDYPPNGSESSSNS ESAPELAKPTPAETSTAETEPKETKKPS ETKPS SQFVEEKG

. - : . . . . 4 406
HKAGNLDKESKS LEDRS AVSKQGK DSAENS NKADKNQGKDRSAVGQDRAVL FSAFQLKTKELKVKFD PQKSKDKATEDVN

. B B . : . . . 480
KQVDEIQKDALQQL DEFVTKNRVPQDIADKFR TKLNIQF ENMRRQAVEF LEKKYAKGAIGAD EWRNCQQSGPIVPDGSLY
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consensus /80%
consensus /78%
cov pid 481 . 5 . . . . : . 56@
1 WP_204213458.1 10@.9% 100.0% LVNEARL DNHNKKAWYL GVKQNDY TISRLLQYASEGSGNIKADGADSFCVEPLKGLQPGAHN LY THPSTLENAQNHPERA
2 WP_1B1929469.1 37.@% 15.7%
consensus/18e%
consensus/98%
consensus /8o%
consensus /7 9%
cov pid 561
1 WP_ee4013458.1 10@.0% le0.e%
2 WP_181929469.1 37.@% 15.74
consensus/108%
consensus/9e%
consensus /80%
consensus /70%
cov pid 641
1 WP_284013458.1 16@.0% 100.08%
2 WP_101929469.1 37.0% 15.7%
consensus/18@%
consensus/99%
consensus/8e%
consensus/7e%
cov pid 721
1 WP ee4213458.1 10@.6% 100,64
2 WP_181929469.1 37.9% 15.7%
consensus/18e%
consensus/98%
consensus/88%
consensus/70%
cov pid 8e1
1 WP_2e4013458.1 10¢.0% 100.8%

2 WP_101929469.1 37.0% 15.7%
consensus/10e%
consensus/98%
consensus/§e%
consensus/70%
cov pid 831 . 9 . . . . H . 960
1 WP_2e4013458.1 12@.0% 188.8% TTDPRYEKNKKVESGWYGPLSVWYSHEGENPDY TVIVKGSNAKL LTNIKTGAGE SAKAKGNYT FDVYCKKDNKPTTMSRLY
2 WP_181929469.1 37.0% 15.7%
consensus/108%
consensus/9@%
consensus/78%
cov pid 961 1949
1 WP_2e4013458.1 10¢.0% 100.8%
2 WP_181929469.1 37.80% 15.7%
consensus/188%
consensus/98%
consensus/8@%
cov pid 1041 H B B . . 1 . . 1120
1 WP_284@13458.1 10@.@% 100.8% SFDVPQGATQYTVNTTNNYQADNAAKF ILKKEFRTTDGS TLGDGGYR FTVDCAGYPSDAL TLKRENGYQWEF TQLKGKAL
2 WP_181929469.1 137.8% 15.7%
consensus/100%
consensus /9%
consensus/8a%
consensus/79%
cov pid 1121 . . H . . . . 2 1200
1 WP_2e4@813458.1 18@.0% 180.e% KAGTKCTVKEVSQHQHPNHDWQS VS FSVQGTTGMPEDNGYS FVL PSASQATAVVTATNTY ELKKGSLQVTKRVS TNAKDN
2 WP_101929469.1 37.@% 15.7%
consensus/188%
consensus/9e%
consensus /8%
consensus/70%
cov pid 1201 . . . . H . . . 1280
1 WP_ee4813458.1 18@.0% l1e9.e% PWKNQNF SFEADCFYPHPGHNSWAGQTNFERRRTGAEAAS AAWIRPVNVKPGTPTL LANKTL PYGTMCLVWENEVGGDVR
2 WP_181929469.1 37.0% 15.7% = ---emmmemeemmememmee oo eeeeemmmeoeme——eeo—oa---
CONSENSUS/IBE e seaae s asa e ae s ae s aa et aa e r e a ey
CONSENSUS/EO% i aaeassmsssnssssnssnsanansssasosssenasnssasassastasasnnssnsnsmanssnanssnsnasnssnsns

consensus/78% I R R R R R R R T I R R
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cov pid 1281 . 3 . . . . : . 1360
1 WP_2e4013458.1 10¢.0% 100.0% PNL TWTGAGDNVTY TDGASRAHT TARRVFITADNGGTPGIAL TATNOF QWP YGSF K ISKKVYTGDAAGDAKVKNHEF TFKI
2 WP_181929469.1 37.@% 15.7% mom oo oo o m e oo oo e e e e
CONSENSUS/LBBHE i ie it saseanataananaanantancaanananacnanaanat et e ettt na nannen ey
COMSBNSUS/IBE e et h e s e et s s aaaasetoasasteoseeaasettassatsastestsassaaesstoatotssaranaeaesans
LTy T T 1 - L
CONSENSUS/ZB8 e ieiaetasnaaatnaaaaanaaaaatataanataaaeaataeaea et aaneatataca e e e
cov pid 1361 . . . 4 . . . . 1440
1 WP_2e4@813458.1 10@.0% 189.e% NCVGLNEQTVKVRPDQAVDFTTY TKQKVKAGTQCRIHEDAAD IKGITSQLTAWEGNNSVQEGNDLKITYPAAGEPELTVS
2 WP_1R1929469.1 37.0% 15, 7% s oo oo oo oo
CONSENSUS/IBBH e ie et tassanctnananaanantanaananaaaenaaaanaa et et aaateneana e n e
COMSENSUS/IB% i e iat et aaa et as et saa et ittt r Aty
COMSENSUS/BOE i a et et a e e e ae e e e e e e e e e et e et e e
[t ] N L - S
cov pid 1441 H . . . . 5 . . 1520
1 WP_2e4@13458.1 10¢.0% 100.8% ATNTYTKDTAKFKIQKLVQPQOGTEFNGNFKFTYSCTDPOKNVY TNTKPYGAQAVKDF IEVTAGYSS EETTVPANS KCHVT
2 WP_181929469.1 37.0% 15.7% - oo oo oo .
CONSENSUS/1BB% e e ea e s aa e e aaaaeamaitamaeeaesaeiasaaaesaesaaaaaeaamaesaaananaaean s
CONSENSUS/IBE e ierasraasaaaaaaatataeaattat ettt aa et aa ettt e e
CONSENSUS/BB% e ie s aranaaraaaaeaaaaeaatta ettt et e e
consensus/70%
cov pid 1521 . . H . . . . 6 1609
1 WP_224@13458.1 10@.0% 100.0% EDKSLPSVKDTTSKNPLKYNKLSFNPAGQNQTSGEFS PSKNQVL TVSATNHYTPKTTGFQLSKKVTGNNKANHASDTFNF
2 WP_101929469.1 37.0% 15,78 s oo oo oo -
Consensus/IBBK e e e e e a e e e e i it
CONSENSUS/IB% i ieeaesassanasaasasasnassesoamesensoenenaenesassanassansenasnenansenasasnennasns
CONSENSUS/BBE e tetaara s ataaaatenataeamttat et a et et aat e e e ettt
consensus/78% P T I
cov pid 1601 . . . . 1 . . . 1680
1 WP_2e4813458.1 18@.0% 100.e% GWSCQPREGKAIDGNYTLADNGSHTVSDLPVGTKCYLWENVATPKANENNQ TKWTLPGQQAVTGK TINNHANAVEF TVOK
2 WP_101929469.1 37.6% 15.7%
consensus/10e%
consensus/99%
consensus/80%
consensus/78%
cov pid 1681 . 7 . . . . : . 1769
1 WP_204213458.1 10@.0% 188.0% ENAATVVEANNS FDIPNTS L TVQKKVVKGDQAVVDNNKEYRVSYSCVYP TDKTNHVVATDKA LKADGTLKFEADENGIKT
2 WP_181929469.1 37.@% 15.74%
consensus/188%
consensus /99%
consensus /8o%
consensus/7@%
cov pid 1761 1840
1 WP_&e4el13458.1 10¢.0% le0.ed
2 WP_101929469.1 37.0% 15.7%
consensus/108% D I
consensus/98%
consensus/88%
consensus /7 8%
cov pid 1841 1920
1 WP_@e4013458.1 10¢.6% 1e0.8%
2 WP_181929469.1 37.6% 15.74%
consensus/18e% P I
consensus/98%
consensus /80%
consensus /7%
cov pid 1921 2000
1 WP ee4013458.1 10@.6% 100.6%
2 WP_181929469.1 37.0% 15.7%
censensus/18@%
consensus/99%
consensus /80%
consensus/7e%
cov pid 2001 2080
1 WP_eB4513458.1 160.0% 100.68%
2 WP_181929469.1 37.0% 15.7%
consensus/12e%
consensus/9e%
consensus /8o%
consensus/7e%

cov pid 2881 . 1 . f . . H 2160
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1 WP_2e4813458.1 10@.0% 100.0% NPWDGKRYSFEADCANPYMNWS DHDRVEVEAGKKGOMHRGRWVGSYCHVIWENTAD TVDYINQ LNWENGCEAVEPY TDKQG
2 WP_101929469.1 37.@% 15.7%
consensus/108%
consensus/99%
consensus/80%
consensus/78%
cov pid 2161 2249
1 WP_2e4213458.1 10@.0% 188.0%
2 WP_101929469.1 37.9% 15.74%
consensus/188%
consensus/98%
consensus/80%
consensus/78%
cov pid 2241 2320
1 WP_284213458.1 16@.0% 180.0%
2 WP_181929469.1 37.0% 15.7%
consensus/190%
consensus/9e%
consensus /80%
consensus /7%
cov pid 2321 2400
1 WP ee4213458.1 10@.6% 1e0.08%
2z WP_101929469.1 37.6% 15.74%
consensus/180%
consensus/99%
consensus /&8%
consensus/7e%
cov pid 2401 . B . B i . P . 2480
1 WP ee4213458.1 10€.6% 100.08% SFQGYPGLASKAITVGKDQVIEFEAVNKYVSQEGGFE FFIKSYVGNNASKHTQDKF NFHIWY CQARDKQVF SGSQNLSDKGN
2 WP_181929469.1 37.8% 15.7% - -
consensus/10@%
consensus/99%
consensus/88%
CONSENSUS/7O%E e ieiaesassancenasanasnassesasnmasesaenasaenesaesasassansenasntnanssnasasnennsns
cov pid 2481 . 5 . . . . : . 2560
1 WP_erAs13458.1 10@.0% 109.0% KKVYTKLPVGTKCALWEDSFKKLEDEAKPETKIWLQGSS ETK TEKVKDAQGNTHDGYNFETIKSEKDTFSVTAQNKFDIPSTE
2 WP_101929469.1 37.8% 15.7%
consensus/100%
consensus/99%
consensus/88%
consensus /7 0%
cov pid 2561 . . . 6 . . . . 2649
1 WP_2e4013458.1 10¢.0% 100.8% LKVKKLYKADKASKVAAGKQF TVNVT CVYPTDGQTYTIADAEKDGYFKHNQEK TF KTDKSGKNPIPVGAIC TVTEDVASA
2 WP_1P1929469.1 37.0% 15.7%
consensus/1ee%
consensus /99%
consensus/80%
consensus /70%
cov pid 2641 H . . . . 7 . . 2720
1 WP_ee4@13458.1 10@.0% 109.e% DVPGHNIWSVQIADGS TVWKTHTTRVKVPKAGKTVT ITNDY ERKVGS FKL SKFVAGYDVNTALAANDAKF EFKYNCKLDGK
2 WP_101929469.1 37.0% 15.7% = - MINSQTAKLLRRW- -- -IVAGLAAALAL - -------- AWTITTLVA
CONSENSUS/LIBB% e eei e reaaaraaraaaa s hIsspht+hltpa....hVAGlsSShAL......... tashph. st
CONSENSUS/9B% e aesaeaesaaraaaasan i hIsspht+hltpa....hVAGLsSShAL...vvuv.s tashph. st
consensus /e Wdar st aea i s iasaiasas s NISSpht+hltpa. ..  hVAGLSSShAL. o v .. .. tashph.st
consensus /78 e it aaaaaaaaaaanas hIsspht+hltpa. ... hVAGlssshAL......... tashph. st
cov pid 2721 . . B . . . . 8 2800
1 WP_eed213458.1 1@@.0% l1e9.ed PVKDGTISLSATQMSTEITGIPAGAKCVVSEP - - - -KVIKAPHGY AVPTL SWKLDGAQAADGTA-TITEGNTSTLDATNTY
2 WP_181929469.1 37.0% 15.7% PSQA-- -STDENVTVDAVSGTPTSLNLKYPDSDNAGRFPYPGAY - TAVESWRNNNPQVYQEWQOQRINDS YGGSADT PVEY
consensus/16e% Psps...S5hsts. hsstloGhPsuhphhhs-s....+h.hPtuY.ss5.SW+.s55Qshptht . pIs-u. suohDssspY
consensus/90% Psps...Shsts.hsstloGhPsuhphhhs-s. ... +h.hPtuY.sss.SW+.s55Qshptht.pIs-u.suohDssspy
consensus/88% Psps...Shsts.hsstloGhPsuhphhhs-s. ... +h. hPtuY.sss.5W+.s3sQshptht.pIs-u.suohDssspy
consensus/7@% Psps,..Shsts.hsstloGhPsuhphhhs-s, ... +h. hPtuY.sss,SW+.s55Qshptht.pIs-u. suohDssspy
cov pid 2891 . . . . H . . . 2889
1 WP_8ed4813458.1 10¢.0% l1e9.e% TPYQVKFDLKKLVKANDQAKLDGDF TFQVS CAQTSYDVTLMQANDYSHWDS SKF - - - - - - - -, AGKPILSGETCTIVETGTA
2 WP_101929469.1 37.0% 15.7% RYMTV--------- EEPFRDVQG------------------- QUWRYKWVDPLGY FLPNAGPGKNQVITESACIDPNVGQD
consensus /100% p-hpV.......L tps.telps. ., t.cY¥plssshh. ..., utp.llotpsCh.spsGps
consensus/99% p.hpV..oL tps.telps. .. t.cYpssshh........ utp.llotpsCh.spsGps
consensus/88% p.hpV....a.s tps.telpG. .. s t.eYplssshh........ utp.llotpsCh.spsGps
consensus/7@% PPV e PSS EElpGa s v s v s v i EicYpSSsShh L L s utp.1l0tpsCh. spsGps
cov pid 2881 . 9 B . . . H . 2960
1 WP_284213458.1 10@.0% 108.0% DIANYNHKSVEY TVSGS GVTKGNKAPAKGYSFTLPKTGDAS - - -VSVTATNTYDHQL GSLQL TKAVSVKDNAANPWDNKS
2 WP_181929469.1 37.0% 15.7% PIYTTYVKNLSKNAVQ- --TRITLDPQKAIEVQKKAGKNY SPEQQGMFKALAYVNTGGDPRLNDFVNYDDATL -KQKIAE
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consensus/108% sIhsh.hKslphssst...T+hshsPtKulpaph.tstshS....uhhts.sYspphGs.pLschVsheDssh...c.tp
consensus/9e% sIhsh.hKslphssst...T+hshsPtKulpaph.tstshS....uhhts.sYspphGs.pLschVsheDssh, .. .c.tp
consensus /8% sIhsh.hKslphssst...T+hshsPtKulpaph.tstshS....uhhts.sYspphGs.pLschVshcDssh...c.tp
consensus/70% sIhsh.hKslphssst...T+hshsPtKulpaph.tstshS....uhhts.sYspphGs.pLschVshcDssh...c.tp
cov pid 2961 . B B 2] . . B . 3040
1 WP_0e4013458.1 100.0% 100.e% YGFTVDCYQPGEGEQVG -EKL STKAVSLKAGE TKTVWEKAKVGTVCFVKETVADTPDVTNQL TWENAGTTVTS PDGVANA
2 WP_101929469.1 37.6% 15.7% YPAIGDFYNANMAL TEAQRDAVAKIKSLKPNQ-----=---c-ccmmcommmmemn KYQVLQGLAWAINR------==-=-=
consensus/106% YshhsDhYpss.u...u.cchssKhhSLKssp. .. «..p.pVhptLsWt.st..
consensus/90% YshhsDhYpss.u. . .u.cchssKhRSLKSSP. e vi et aniancaanceans p.pVhptLsit.st..
consensus/80% YshhsDhYpss.u...u.cchssKhhSLKSSp. o vvvvivniiniiaaianns p.pVhptLsit.st..
consensus/70% YshhsDhYpss.u...u.cchssKhhSLKSSp. ... oo oiviiiiaaaan, p.pVhptLsWt.st............
cov pid 3641 : B B . . 1 B . 3120
1 WP_0e4013458.1 100.0% 100.0% RRVVIAEDQGKTPAMSVTATNRLEVHYGTF TLQKTLTGEAAADEDV TKT PVNFKVKCGDLSEQTVTVIPGGAPVDYATAT
2 WP_101929469.1 37.0% 15.7%
consensus/100%
consensus/90%
consensus/80%
consensus/70%
cov pid 3121 . B H . . . B 2 3200
1 WP_0e4013458.1 100.0% 100.0% GQKVKVGTACTVHEVPAKY - TGVS SELTWQGS GTPAADNGVSVEIPAVGAPNVAIKAVNNVTYNKAAFKIKKTVDPVATK
2 WP_101929469.1 37.0% 15.7% TDWLATIGDNCTYIDQYKTANCQVNKELTQLA------- HDVYADLKVMASSEL - -KMYEAYAKYKEQFKNKR - -DEYE -K
consensus/10e% sphltlGssCThh-. .tps.stVspELT..u....... psV.s-1.shuuspl. .Khhpshsh .KttFK.K+..D.ht.K
consensus/90% sphlt1GssCThh-..tps.stVsSpELT. .U . vuuua psV.s-1.shuuspl. .Khhpshsh . KttFK.K+..D.ht.K
consensus/80% sphltlGssCThh-. .tps.stVSpELT..u.. «.psV.s-1.shuuspl. .Khhpshsh KttFK.K+..D.ht.K
consensus/708% sphltlGssCThh-. .tps.stVspELT..u.. ..psV.s-1.shuuspl. .Khhpshsh . KttFIK.K+..D.ht.K
cov pid 3201 . . . . : . . . 3280
1 WP_004013458.1 100.0% 100.0% FLGDFQ- FTYRCVAPNGKVYTQATPFNNQASAQYVSVAA-G---------- EESAEII----------------- VPTDS
2 WP_101929469.1 37.0% 15.7% ALKKWQEETQRQVEANEKLYQTNKELLSSI-KIYVDKTDDGKKLATIKLHGSSEALAL LQQSKTNIDVNLTVNGKTVPVNG
consensus/10e% hLtcaQ. .T.RpVtsNtKlYppsp.h.sph.t.YVshss.G.......... pEuhtll.......... ... ...,
consensus/90% hLtcaQ. .T.RpVtsNtKlYppsp.h.sph.t.YVshss.G.......... pEuhtll........c.coiiuan
consensus/80% hLtcaQ. .T.RpVtsNtKlYppsp.h.sph.t.YVshss.G.. «.pEuhtll.
consensus/70% hLtcaQ. .T.RpVtsNtKlYppsp.h.sph.t.YVshss.G.......... pEuhtll.................
cov pid 3281 . 3 . . . . H . 3360
1 WP_0e4013458.1 100.0% 100.0% KCTVTEADPQTTPAVDNKGANPVKYSGTQF TPGGKGLTSASFTVT- - -KGTEVVTATAKNLYVPQTTGFQF SKAVSGNNV
2 WP_101929469.1 37.0% 15.7% VSVAAAASPEGIPY------- PVDSTGLGCDQKLAGTVTASFSGEIEISGTYIFD- - GRNKLQRQVVLQKYKVAVSGN - -
consensus/108% hsssstAsPpshPs....... PVc.oGhths.thtGhsoASFosp...pGT.1lhs. .u+Nhh. .Qssh.paphAVSGN. .
consensus/90% hsssstAsPpshPs....... PVec.oGhths.thtGhsoASFosp...pGT.1hs. .u+Nhh. .Qssh.paphAVSGN. .
consensus/80% hsssstAsPpshPs....... PVec.oGhths.thtGhsoASFosp...pGT.1hs. .u+Nhh. .Qssh.paphAVSGN. .
consensus/70% hsssstAsPpshPs. .. ..., PVe.oGhths . thtGhsoASFosp...pGT.1hs. .u+Nhh. .Qssh.paphAVSGN. .
cov pid 3361 . . . a4 . . . . 3440
1 WP_0ed4e13458.1 100.0% 100.0% ANHPGKFNFGYTCKLPNGQKTAVKTEQL GANDPAY - - - - - - - == - —— - -~ NVTDLPVGTECVLWEESVEKTQPSEKT
2 WP_101929469.1 37.0% 15.7% --TSHDFSFAGTCPVAPERKIGTTLE - - GSDGAKY IDTAGKKRTEKVTLVDKVKF ENLKGGQNY VIKGELVDGNGN - - - -
consensus/18e% . .pstcFSFuhTC.1lsstpKhusphE. .GussstV.................. phpsL.sGpphVlhtE.V-tsts...
consensus /9% . .pstcFsFuhTC. 1sstpKhusphE. .Gussstv.. phpsL.sGpphVlhtE.V-tsts...
consensus/80% . .pstcFsFuhTC. 1sstpKhusphE. .GussstV.. . phpsL.sGpphV1htE.V-tsts...
consensus/70% «.pSteFSFUhTC. 1sstpKhusphE. .GUSSStY . v iive i aaiaas phpsL.sGpphVlhtE.V-tsts...
cov pid 3441 : B . . . 5 . . 3520
1 WP_0ed4e13458.1 100.0% 100.0% STTWTVGAAKPVYVGSKQADHQGT PHDNAVKFKVDKENEAVSITAENTFEVSGT EL TVKKTVTKDNNSETADSKSFKVSIK
2 WP_101929469.1 37.0% 15.7% -------- GVGVTGTSET- - -FDPKA- - -SGATDNGNGYYSGTINMTFQVPVQ- -- - ---TIRDNQ-------- KLVAFE
consensus/10e% . ..uhsVsGopps...hsP+s...phtsDptNthhShThp.TFpVssp... hhvuhe
consensus/9e% ..uhsVsGopps...hsP+s...phtsDptNthhShThp.TFpVssp... .. .hhvuhe
consensus/80% ..uhsVsGopps...hsP+s...phtsDptNthhShThp.TFpVssp... «..hhVuhc
consensus/70%  diiidee uhsVsGopps...hsP+s...phtsDptNthhShThp.TFpVssp..c.ee . Sh#DNp. .o v e hhVuhc
cov pid 3521 . B H . . . . 6 3600
1 WP_cede13458.1 166.06% loe.e% CVYPTDKAEHTIATNEPLT------------- NGQS- - -KTFKTDDTGTAIPVGAKCTVTEDETSAKVAGHTWKLEVKD P
2 WP_101929469.1 37.0% 15.7% TLYQGDRPETGTKVTEHKDKNDENQTVTEKPRIGTSAEAQGESSDDGKVAVPEEGKDVLI- ------ KDTVTWNKLK- -P
consensus/10e% S81Y.SD+SEpshtssE. NS i ciiieiianes « pS.poDDstsALP.tuKsslh. . «.hsshTWph.h..P
consensus/90e% slY.sD+sEpshtssE.hs.. «.pS.poDDstsALP.tuKsslh. . ..hsshTWph.h..P
consensus/80% s1Y.sD+sEpshtssE.hs.. . .ps.poDDstsAlP.tuKsslh.. ..hsshTWph.h..P
consensus/708% s1Y.sD+sEpshtssE.hs.............. . .ps.poDDstsAlP.tuKsslh....... hsshTwph.h..P
cov pid 3601 . . . . : . . . 3680
1 WP_0e4013458.1 100.0% 100.0% NQVSTKGLSAEKDKAKNTVEL VNDYKREVGGFKLTKAVAGKGIDFAKAADA-------------- -~ NNGKFEFTYDCVL
2 WP_101929469.1 37.@% 15.7% GTY---------------- TLSGQLMKKVGNQVVPVAGTKAAKNF TVNTGQLEGTQELTF TLPAKQIEAGASYVVYEKVF
consensus/10e% ...pLssphh+cVGs .hlshAssttuhsFshssst. .. ............. psGt..hsY-pVh
consensus/9@%  sph.i..iciiioiiiaee. pLssphh+cVGs .hlshAssttuhsFshssst. .. ..psGt..hsY-pvh
consensus/80% o Sph.i..iciiioiiiaes pLssphh+cVGs .hlshAssttuhsFshssst. .. ..psGt..hsY-pVh
consensus/78%  sphiiiiciiieiiianan pLssphh+cVGs . hlshAssttuhsFshssst. .. ....coooean psGt..hsY-pVh
cov pid 3681 . 7 B . . . H . 3760
1 WP_0e4013458.1 100.0% 100.0% DEKTVKNGKGKLDL TKDKQTVEVKDIPTDATCTLKETAPTAPTGFAAP - - TAPTWKIGSTTSD------ - SGMVTIKE--
2 WP_101929469.1 37.0% 15.7% KGANNTAG--ILVAS-------- HEDPNDKGQ- - - - TVTVNPKQHKLPTIKTVAWVRDDGNSL ISTVEADGKDFKVKDKT
consensus/108% cGtsspsG. . hLsho.. «.+-.PsDtsp....TssssPptathP..psssWhhssssS
consensus/90% cGtsspsG. . hLsho........ +-.PsDtsp....TssssPptathP. .psssiWhhssssS
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consensus/80% cGtsspsG. . hLsho +-.PsDtsp....TssssPptathP..pssshhhssssS
consensus/70% cGtsspsG.  hLsho +-,.PsDtsp....TssssPptathP. .psssiWhhssssS
cov pid 3761 . B . 8 . . . . 3840
1 WP_0ed4e13458.1 100.0% 100.0%
2 WP_101929469.1 37.0% 15.7%
consensus/100%
consensus/90%
consensus/86%
consensus/70%
cov pid 3841 : B . . . 9 . . 3920
1 WP_0ed4e13458.1 160.0% lee.e% - ----- GQTAEVVATNTY TPYQVKF TL -KKVIKADK TLDGDFKFQVTCGDKTQSVTLNKDNIY TWESSELKTPQIL SGVKC
2 WP_101929469.1 37.0% 15.7% KHQEIGDKSQTITVAPKNPYPAEFKIVKKTVGDNANTDRVFDFDVACDGY TGTVSVVVRKGQTQGE TKVSNSALTSGMSC
consensus/1ee% ..., GppupslsssshsPh.seFpl.KKsltsstshDtsFeFpVsCsshTtoVolshept.T.tpoclpsstlhSGhpC
consensus/9e% «....GppupslsssshsPh.scFpl.KKsltsstshDtsFeFpVsCsshTtoVolshept.T.tpoclpsstlhsGhpC
consensus/8e% ..., GppupslsssshsPh.scFpl.KKsltsstshDtsFeFpvsCsshTtovolshept.T.tpoclpsstlhSGhpC
consensus/70% L. GppupslsssshsPh.scFpl.KKsltsstshDtsFeFpVsCsshTtoVolshept.T.tpoclpsstlhSGhpC
cov pid 3921 . B H . . . . 0 4000
1 WP_0e4e12458.1 100.0% 100.8% HLEETSEQAFKSHTWKS LDYQVDGKGVD TSYDKDAKRVTFTLPATGDADVT ITATNTYDRNKGA LQLQKVAKLNGQDVSK
2 WP_101929469.1 37.0% 15.7%
consensus/10e%
consensus/90%
consensus/80%
consensus/70%
cov pid 4801 . B . . H . . . 4080
1 WP_0e4e12458.1 100.0% 100.8% DAKANPLPNHQYQF EVTCYDPADNGLGAKTQAVTVPLQAGAPPQTVIKDAPVGSVCFIKETPVKTEAVIGTLSWEGDGTN
2 WP_101929469.1 37.0% 15.7% —---mm oo oo oo oo SEQAVQDDQNTVKVQFSGTDTN
consensus/10e% . pEpsVps-tshsplpapGssTN
consensus /9% . .. .pEpsVps-tshsplpapGssTN
CONSENSUS/8B% it eeiieitcaccee i aa et e a et aa e e aae pEpsVps-tshsplpapGssTN
CONSENSUS/TOR e iaateaaetastasaaaseasteassaaaeaassattasssaaeensnnana pEpsVps-tshsplpapGssTN
cov pid 4681 . 1 . . . . H . 4160
1 WP_0e4013458.1 100.0% 100.0% AVGPDNAANVRKVVIGGEKGDVQQVNVKAVNDL TVQYGI FSLHKEL TGDAQNDKDVKSKDFEFTVKCPGLDDQKY - -TLK
2 WP_101929469.1 37.0% 15.7% SDGTVAKFNLT------- ENNAKTVVVTATNTF TPKQAKF TVRKNVEAAGY - THFSVPNSFDF S YKCDGDAYWKAIPTLK
consensus/10e% usGsssthNlp.......csssppVsVpAsNshTsp. uhFol+Kplpusu. .s+.shspsF-FohKCsG.s. .Ks..TLK
consensus/9e% usGsssthNlp.......c555ppVsVpAsNshTsp. uhFol+Kplpusu. .s+.5hspsF-FohKCsG.s, .Ks, .TLK
consensus /8% usGsssthNlp....... csssppVsVpAsNshTsp. uhFol+Kplpusu. .s+.shspsF-FohKCsG.s. .Ks. .TLK
consensus/70% usGsssthNlp....... csssppVsVpAsNshTsp. uhFol+Kplpusu. .s+.shspsF-FohKCsG.s. .Ks. .TLK
cov pid 4161 . B B 2 . . B . 4249
1 WP_004013458.1 100.0% 100.0% GGETKTLPEGKMKVGTKCSVHEVPATVAGVTFDPVSWSQNATARTDGGIDVTIPATGVKDLSFTATNKAVYDKATFQIQK
2 WP_101929469.1 37.0% 15.7% AGETS - - AATKVKPGVE CQVKENSGTPENLD -RTL EWLGAQSQ--AGGT - ATFRTDANNTVALVATNTYTEKTGQLEISK
consensus/108% UuGETp..sthKhKsGscCpV+EssuTstsls.cslpW.tstot. .sGGh.sTh.ssuspsluhsATNphs.cpuphpIpK
consensus/90% UGETp..sthKhKsGscCpV+EssuTstsls. . cslph.tstot. .sGGh.sTh. ssuspsluhsATNphs . cpuphpIpK
consensus/80% UGETp..sthKhKsGscCpV+EssuTstsls.cslpW.tstot. .sGGh.sTh.ssuspsluhsATNphs. cpuphpIpK
consensus/70% UGETp..sthKhKsGscCpy+EssuTstsls.cslpW.tstot. .sGGh.sTh.ssuspsluhsATNphs.cpuphpIpk
cov pid 4241 H B B . . 3 B . 4320
1 WP_0e4013458.1 100.0% 100.0% --VISSTENLAFEDGFKFTYTCKAPNGKTFTQKAPFGAQTGVDT INVKAGQPSGIITVPQGSKCTVSEANPK -DLPKLVN
2 WP_101929469.1 37.0% 15.7% QUVVDGTAGAGTIPGTFEMKY ICATGQKAE------- SVTKKLTSISVNKGGSATITGIPVGSQCAVYEDTTGINVPNTTL
consensus/108% ..V.uostshsh.ssFchpYhCtsspttp... uspptlsoIsVptGtsusIhslP.GSpCsV.Essst.s1Pphs.
consensus/90% «.V.uostshsh.ssFchpYhCtsspttp.......uspptlsoIsVptGtsusIhslP.GSpCsV.Essst.s1Pphs.
consensus/80% ..V.uostshsh.ssFchpYhCtsspttp.......uspptlsoIsVptGtsusIhslP.GSpCsV.Essst.s1Pphs.
consensus/70% ..V.uostshsh.ssFchpYhCtsspttp....... uspptlsoIsVptGtsusIhslP.GSpCsV.Essst.s1Pphs.
cov pid 4321 . B H . . . B 4 4400
1 WP_0e4013458.1 100.0% 100.0% DP- --NRNPVKYQENGTSIKVGDKTVTG - -LTSAEFTADGQMVTVIATNTYVE - KITGFQFKKTLDGN - -NAGKYQDQQF
2 WP_101929469.1 37.0% 15.7%  TTTFNGKAPQ------- QVTIGGQVLHNAALSNPIKAGESQKATINVENKYVNQKAGGF EVEKL VAGVTNPGTVLKDVAF
consensus/106% ceaSHSPLLLLLL plplGspslps..Loss.hsu-uQhsTl.spNpYVp.KhsGFphcKhlsGs. .sushhpD.tF
consensus/90% ceaSHSPLLL L plplGspslps..Loss.hsu-uQhsTl.spNpYVp.KhsGFphcKhlsGs. .sushhpD.tF
consensus/80% ««.plplGspslps. ..Loss. hsu-uQhsTL. spNpYVp . KhsGFpheKhlsGs. . sushhpD.tF
consensus/70% eS8 HSPL L plplGspslps..Loss.hsu-uQhsTl.spNpYVp.KhsGFphcKhlsGs. .sushhpD.tF
cov pid 4401 . B . . ! . . . 4430
1 WP_0e4013458.1 100.06% 100.6% SFGYTCKTPKEVRSGDAKL----=----- KSADDPVKVENLPVGTECTLWENKVNPKNAEKVSTTWTIDGKPVSSGSVTDH
2 WP_101929469.1 37.0% 15.7% DFGYSCEIPGNAHAVKGSFKLKHGETF TSADPANPQLNNL PYNTVCKVWEETPKSSANADYV -- - - - - GSELRA---5AT
consensus/10e% sFGYoCchPtps+uscuphe e anas pusssssplpNLPVsST.CplWEppspspsstchs. ... . «..08p
consensus/90% SFGYOCchPtps+uscuphe e vanas pusssssplpNLPVST.CplWEppspspsstehs. .. ... . 08P
consensus/80% SFGYoCchPtps+uscuph......... pusssssplpNLPVST.CplWEppspspsstehs. ..08p
consensus/70% SFGYoCchPtps+uscuph......... pusssssplpNLPVST.CplWEppspspsstehs...... . ...08p
cov pid 4481 . 5 . . . . H . 4560
1 WP_0ed4e13458.1 100.0% 100.0% NGVKHTNA- - -NGVTFKVETEGTPVYNVVATNKFDIPSTS FKIHKTV TNKTDGYHVPADKGFKFDVTCTYPTDDAEHVIAK
2 WP_101929469.1 37.0% 15.7% NGAEVTGTDGKL ELTIKLNKAAAKAKT LATNQYSQQOLGGF TLKKEVQGSADQAL - -DIQSYKFKL - -TYMDGTNTHVKE -
consensus/10e% NGschTss....t1ThKlpptus.spllATNpas...SuFpl+KpVpspsDthh,.s.puakFcl..TY.sssspHVht.
consensus /9% NGschTss....t1ThKlpptus.spllATNpas. ..suFpl+KpVpspsDthh..s.puakFcl..TY.sssspHVht.
consensus /8% NGschTss....t1ThKlpptus.spllATNpas...suFpl+KpVpspsDthh..s.puakKFcl..TY.sssspHvVht.
consensus/70% NGschTss....t1ThKlpptus.spllATNpas...suFpl+KpVpspsDthh. .s.puakFcl..TY.sssspHVht.
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VKGAKWAHTL SQKTFVIQKSEVQTASLTATNDFTDSTGKFKVTKKY - - - - KNDDKLALPLNATYNFEWWCGPKGAEAPQK
MTEAQWKESGKQANVVVKATNT - - -- - --- YKATEQKGTFSVQKTAVKVAGESKDKVKNLPTSYNFTYDCSDGIHGNIPN
hptApWtcohpQtshvlptops......... chh-ppGpFpVpKps. .. .tpscchshsLssoYNFpa.Custhtts..p
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tpta.hscpsc.Asc.hs.G+NGs. ..ssscshh.sDKhsYWN. .htthhtFssc.
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..VsssDKssAs+st....cslhhss.sGhl-LPhKls.ushs..
..... VsssDKssAs+st....cslhhss.sGhl-LPhKls.ushs. .. ... ..

H . . . . 1 . .
DVSKRYDFDAVEDDKAQAATID FDVSGKTKVEVKMTNNWDCFSKVTS ELGTNLTDAKKVNGVRQIDLSEKKSDGTNKYTDW
DLQVEGGFEPVTKHE--------- DPKDENQTKQVNPWIATY
D1lphchsF-sVpece......... ssKscspsK.sNS.
D1lphchsF-sVpccce.... ..SsKscspsK.sNsW.
D1lphchsF-sVpece. ... ..ssKscspsK.sNsW.
D1lphchsF-sVpecCeeeaaaas ssKscspsK.sNsW.

..8GS+QIDhotK. .. ...
..SGS+QIDhotK......
..sGs+QIDhotK......
««5GS+QIDhOtK. ¢ v

. . H . . . . 2
VTLTDVWEFKNLPK -RNYTVMGRL FNASKSGK - - - LTAADFNNPNQYLNWKNPQGHTWNYVYQEVNADSAKVTLTYEIPYV
VTLVDTVKYRNLEAGKTYHLTGKLVDGSGKPIGVS STSKAFTVPGEAG- - --------------- TLQSGEAKMTFQVTV
VTLsDsVca+NL.t.+sYplhG+LhsuStpsh. .. .TutsFssPsphh. .. ..iciiieanness shpSucsphTaplsV
VTLsDsVca+NL.t.+sYplhG+LhsuStpsh....TutsFssPsphh... ..shpSucsphTaplsV
VTLsDsVca+NL.t.+sYplhG+LhsuStpsh....TutsFssPsphh................. shpSucsphTaplsV
VTLsDsVca+NL.t.+sYplhG+LhsuStpsh....TutsFssPsphh. . ciiciiiaiaiaes shpSucsphTaplsV

SLFEANPDGIAAGVAVYRSDYWNPQCAGNCGLMAVEPTL - PQNQQVKPIWKGE LKTQVLNPVTKSNMLQVGKGAPEIQS I
GQIRQ------- NAKLVAFEYLHPGQPNTPGDETVITKHEDPNDENQTVNEGPRAAT TAQSSTGTKVF - - - -DAKTPAKV
....... sstlht.-YhpPtpssssG..sv.sph.s.Nppspsl.cG.htspshpssTtophh....sA.p.tpl
...sstlht.-YhpPtpssssG..sV.sph.s.Nppspsl.cG.htspshpssTtophh....sA.p.tpl
sstlht.-YhpPtpssssG..sV.sph.s.Nppspsl.cG.htspshpssTtophh....sA.p.tpl
sstlht.-YhpPtpssssG..sV.sph.s.Nppspsl.cG.htspshpssTtophh....sA.p.tpl

. 3 . . . . H .
ADTVTYTNVAPGSYDLYGRIVALGNEGLVIGEGTANVTTAEAGSNALSSGEWNNDQIKVNTASL EDAVKNDAKGFVTYEF
LDRVTWSKLPAGNYVLVGTLMDKGTKQAVPNVNAEIV - ---- - KFTVSNGELKGLQEMT - - FTVPAEQAKSNAQF VAFEK
hDpVTaoplssGsYsLhGplhshGscthV.s.sst. V.. ..., p.s1SsGEhps.Q.hs. .hol.st.tpssttFVsaEh
hDpVTaoplssGsYsLhGplhshGscthV.s.sst. V.. ... .p.51SsGEhps.Q.hs. .hol.st.tpssttFVsaEh
hDpVTaoplssGsYsLhGplhshGscthv.s.sst.V...... p.s1SsGEhps.Q.hs. .hol,.st.tpssttFVsaEh
hDpVTaoplssGsYsLhGplhshGscthv.s.sst. V... ... p.s1SsGEhps.Q.hs. .hol.st.tpssttFvsaEh

Supporting information, sup-47
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Supporting information, sup-48

100.0% LLPKGSATSGAAVE TLKGQAVASHVDDNDVMQ--- - -- - -~ QLFTPTLRTTATVGSENGTKTVDANATGTYEVFDKVEYR
15.7% IYRQGDVDENGNVKDGKK-PVVEHSDLNDKAQTVT TGEEPQS PVTPTLTLQKVVKS - - - - - - - - === - - oo - - EGL
1h.pGssspsusVeshKt.sVspHsD.NDhhQ......... p.hTPTLphptsvts... ..Ehh
1h.pGssspsusVcshKt.sVspHsD.NDhhQ. . . .p.hTPTLphptsvts... ..Ehh
1h.pGssspsusVeshKt. sVspHsD.NDhhQ. . . «p hTPTLphptsViS... ««Ehh
1h.pGssspsusVeshKt. sVspHsD.NDhhQ. ... ..., P ATPTLPRPESVES v ettt aecranaranae Ehh

pid 5441 H . . . . 5 . . 5520
100.0% NLPGGKKYTVTGK--------------------- LHFK-------- SADGTDGGELPGVDSASGTIDL TSQKATEGHSGT
15.7% EVPSTKQFAF TLKCSSPIDGKSKQQTYQVTAGSKISLPYVKGANCTLTEDREGAKVAGIAPSQVTFSADSEKIGL -ITSD
plPusKpashThK............... ... dphooooaoo, s-sp-GuclsGlssupsThshsSpKhs. .hous
plPusKpashThK «..8-sp-GuclsGlssupsThshsSpKhs. .hous
plPusKpashThK «..5-5p-GuclsGlssupsThshsSpKhs. .hous
plPusKpashThK. . ciieuiiaieicaveaneealphecieaiaans s-sp-GuclsGlssupsThshsSpKhs. .hous

pid 5521 . . H . . . . 6 5600
100.0% VTLKFTVPVEKLQQKIVVAFE EVKDGNI LVAAHAD ITDEAQTVYSPKIGTTASAAPGF SATADTPATVDMSNAKPLKGKD
15.7% NSASFKMPAEE- - --TTEVNVVLTATNTY -- - -PAPEKPTVATSAK- - -DANGTKGMYGQS
sohpFphPsEC. . .sp-sN1llsApssh.....s5.pPpluToAp... .DhsssKshheps
sohpFphPsSEC........ .sp-sN1llsApssh.....ss.pPpluToAp... .DhsssKshhGps
sohpFphPSEC. .. ... .. .sp-sN1llsApssh.....ss.pPpluToAp... .DhsssKshhGps
SONPFPhPSEC. c v avanaan sp-sN11llsApssh..... SS. pPPPLUTOAD : cvvvvniaaaiaan DhsssKshhGps

pid 5601 . . . . H . . . 5680
100.0% SR- --KAELGNVAVIDTVEYHGLEAGKYVLYGELKKLSDGKEVS TAKTS SHSF TVDAVTGV-HGTQSVTFSDLKVQSGET
15.7% KQANQVYAGTSAKIVDEVSWANLL PGDYVLIGKLMDKETGKAVTSYTSTPAPFTVKAGEKNGKLDNTF TVSGDSLKAGSH
pp...hhthssstllDpVpatsL.sGeYVLhGeLhehpsGKtVoohpoostsFTVeAspts. +hspohThSs . plpuGpp
pp...hhthssstllDpVpatsL.sGeYVLhGeLhchpsGKtVoohpoostsFTVeAspts. +hspohThSs.plpuGpp
pp. ..hhthssstllDpvpatsL.sGeYVLhGcLhchpsGKtVYoohpoostsFTVcAspts. +hspohThSs.plpuGpp
pp...hhthssst11DpVpatsL.sGeYVLhGeLhchpsGKtVoohpoostsFTVcAspts. +hspohThSs.plpuGpp

pid 5681 . 7 . . . . H . 5760
1600.0% YVVYEYLFKAGDFQVDKPDTKKA - TASHADPE DKGQTVTVPGVTTDATDGDGDKYVDSSQNF TIKDTVTATGLIP - -GKT
15.7% YVWYEYIYRAGDVNGATPNNGAKPVVEHAVITDADQTVEAI- - TPPTPP--------- AAKVKTMKKVVAS GMEVSNNRA
YWYEY1la+AGDhpsspPssttt.lspHAs. pDtsQTVpS.. .TSSSSS v aaaan utphpIhcpVsAoGh.s. .s+s
YVVYEYla+AGDhpsspPssttt.1spHAs. pDtsQTVps...TSSSSS. . ... ..., utphpIhcpVsAoGh.s. .s+s
YVYEYla+AGDhpsspPssttt.1spHAS. pDtsQTVps.. . TSSSSS. ... ... utphpIhcpVsAoGh.s. .s+s
YWYEYla+AGDhpsspPssttt.lspHAs. pDtsQTVps.. . TSSSSS. . c. . auus utphpIhcpVsAoGh.s. .s+s

pid 5761 . . . 8 . . . . 5840
160.0% YDVSGELMVDDGTPQGATT------------ GIKQT------------------ 6TIT---------- AKADGTGETVLE
15.7% YIFTLSCRDKDGNAAGDKTLLVRPDKATEVTGLRSGYVCSINEDLDAATEQQVTPSISLTSGTNGFSVQQDSTAGAAHFT
Y .hohphhscDGsstGspT v iviviaaas GL4PS: s iiaateaaiaaanana SOT0.civataaas tpssssGtshhp
Y. hohphhscDGsstGsPT . vu i vranan GLPS. s iinarsnnsasanans S0I0. ivaranas tpssssatshhp
Y .hohphhscDGsstGspT............ GLPS. it ieiieiiaaiaann SOI0. .. auunnn tpssssGtshhp
Y.hohphhscDGsstGspT.....ovuuun L SOI0. . vvuuunan tpssssGtshhp

pid 5841 H . . . . 9 . . 5920
160.6% FPVTAQQAQD -------- LGLVGKPTIVWFEDLSLDGKKVAVHHDIKDEKQTVYNGGLKTKAVDAADENQAMYPGQKSAAYV
15.7% VPAATEQVPEVLYNVTNTYNKMGKPE - - - == === == - mmmecmmmmmemeee oo LQTNAVT- -DNGSSSVQAGTATTV
hPsssSpRS.-.coviuns hShhGKP. ¢ vt i i i aiiaaiaacenacaan LpTpAVs. .Dpspu.V.utpussy
APSSSPRS . - eveann NSHAGKP: ¢t ae it ariaaianaaataareaanaan LpTpAVs. .Dpspu.V.utpussV
hPssspRs.-........ AShRGKP. oo i ittt i it eiiia e LpTpAVs. .Dpspu.V.utpussy
hPsssSpQS.-........ hShhGKP. oo v ittt i e iiia e LpTpAVs. .Dpspu.V.utpussy

pid 5921 . . H . . . . © 6000
1600.0% VDTVTFNGRF EKSHSYTLVGELHYVN- - -GTVVPGTKTE TKT FQSDQD - GATAAQKMTFTVPAEY IKAGQNMVVFEKLFD
15.7% TDKVTWKNL - -PEGKYL LTGKLMHITDDNAAPVAGVTNEPVVLEITKDNSLAGS TTMKFNVPAGATISQAGKYVVYEYLYN
sDpVTapsh. ..ptpYhLsGcLhals. . .ussVsGspsEshshp.spD. uhhuuppMpFsVPAthIptutphWaEhLas
sDpVTapsh. ..ptpYhLsGeLhals. . .ussVsGspsEshshp.spD.uhhuuppMpFsVPAthIptutphWaEhLas
sDpVTapsh. ..ptpYhLsGeLhals. . .ussVsGspsEshshp.spD. uhhuuppMpFsVPAthIptutphVWaEhLas
sDpVTapsh. ..ptpYhLsGecLhals. . .ussVsGspsEshshp.spD. uhhuuppMpFsVPAthIptutphWaEhLas

pid 6601 . . . . : . . . 6080
100.6% AKKKDGT------- PVASHEDPNDPDQTITVQEVEITTTA--YDGAAGDKSDPKDKNLDASKETVTIYDQVDYKGLNVGE
15.7% YEDTDGHKPKPNTSTVVSHNDPSDDAQTVNVTEAPSVSTTATTDGAN------- EKEIQKG-KAAVVTDTVNWKNLPAGN
heepDGp....... SVSSHpDPsDssQT1sVpEs. .soTs..hDGAS....... -Kplptu.cssslhDpVsaKsLssGp
heepDGp....... SVSSHpDPsDssQT1sVpEs. .soTs..hDGAS....... -Kplptu.cssslhDpVsaKsLssGp
heepbDGp. ... ... SVSSHpDPsDssQT1sVpEs. .soTs.. . hDGAS.. .. ... -Kplptu.cssslhDpVsaKsLssGp
heepDGp. .. ... sVsSHpDPsDssQT1sVpEs. .soTs..hDGAS....... -Kplptu.cssslhDpVsaKsLssGp

pid 6681 . 1 . . . . H . 6160
1600.0% EYTITGTLHYQADATLADGTQVKRGDEVPAQYVNVTPVKITANKAS SDESGAVKATVKFEVQKTALATAPVVVFETLYQG
15.7% YQALSELVDS -------------| KGNPVAGATTKAVPF - - - -TVNNGEEAGSVKTKIQL PATATSTAGAKFVWFERIYRA
..slothle.............. +Gs.VsuthspssPh....shssu-EuGuvKshlph.sptTuhAsA. hVVFEplYpu
<.slothle......covaain +Gs.VsuthspssPh....shssu-EuGuvKshlph.sptTuhAsA. hWWVFEplYpu
woslothle i iaiiieiiaanas +Gs.VsuthspssPh....shssu-EuGuvKshlph.sptTuhAsA. hWVFEplYpu
ceslothle.iaiiieiiannaa +Gs5.VsuthspssPh....shssu-EuGuVKshlph.sptTuhAsA. hWVFEpl1Ypu

pid 6161 . . . 2 . . . . 6240
160.0% TVEVATH-QDIDDGSQVVYHPS- - ---- - LRTLATVNGAKVIQMKKDSKENLTVTDQITWANLAPGTYTLEGSLMEVKDG
15.7% SDVDSQTGRPAQNAQPVVSELDLNATINQTVRVVESPKGPPAITFTKVTE------=--=-ccmmcmme e KALDG
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Supporting information, sup-49

0S.5upp.pshpsup.VV.C.Seiviaas 1Rs1tospGs.sIphpKsoc
05.5uUpp.pshpsup.VV.C. 6. .00 1RsltospGs.sIphpKsoc. .
o0s.supp.pshpsup.VV.c.s....... 1RsltospGs.sIphpKsoc..
0s.supp.pshpsup.VV.c.s....... 1Rs1tospGs. sIphpKsoc
pid 6241 H . . . . 3 . . 6320
160.6% QLVSNTPVAKGQTQKVEVAAGKAGATTS TGEAQMT FKLPVDKVKSGSQF VVYQILKDKSGQVVATHADPKSDDQTVTVGS
15.7%  QUPD----------mmmmmm e KDRKFQF TISCDKNFGGAYS - -FEMP - - -AGVSAALPA---- - DKQLQAGT
«eo..t-tphpFplssDKshuGu....aph....uG.ssAh.A. .DpplpsGo
....... t-tphpFplssDKshuGu....aph....uG.ssAh.A.....DpplpsGo
ettt e e i t-tphpFplssDKshuGu....aph....uG.ssAh.A..... DpplpsGo
......................... t-tphpFplssDKshuGu....aph....uG.ssAh.A.....DpplpsGo
pid 6321 . . H . . . . 4 6400
1600.0% LDTTATDAADGNKHADNAAAVTINDKVDYSGLNLAATYPDGTLKAY LVRGELMDKAT GKPVAGVAPVERVIGAANS VYRV
15.7% VCT-=-meeemecccmccccccccccccccccmcec e Le==-- TEMLTDEA - --NADGI LPDAISF SSSNKAMAV
..... pt.LhDcA. ..sssGlhPsthshuuuNpshtv
..... pt.LhDcA. ..sssGlhPsthshuuuNpshtV
vaasapt.LhDCA, . .s555G1hPsthshuuuNpshty
..... pt.LhDcA. ..sssGlhPsthshuuuNpshtv
pid 6401 . . . . : . . . 6480
100.0% GDQNRPVEEEITSGAGS VLS FQVPAKLTQ- -GKVLVAFETVYEEGREF LIHHDINDDAQTVY TPSVKTQARVDSERN - -
15.7% SKI------------ NNQTAQF TVPDVDTKVVPEIQVTIKNIYSKD- - - - ---- - - - --- - - FPELGTIARDNADQDKV
UC.iiiennnnnns ss.ShpFpVPsh.Tp..scl.VsheslYpes. vuviviieevinnnnn hPpltT.ARSSU-PS. .
UCivataaanaanas 55, ShpFpVPsh.Tp. .scl.VsheslYpeS . vu i aiiannaanane hPpltT.ARSSU-PS. .
uc. <85 .ShpFpVPsh.Tp..scl.VsheslYpes. . ««hPpltT.ARSSU-PS. .
uc. ..8S.shpFpVPsh.Tp..scl.VsheslYpes. . «..hPpltT.ARSSU-pS. .
pid 6481 . 5 . . . . H . 6560
100.0% LLL-ADKDSTIKDTVTLSGLKTGETYVL SGVLMDKATGQPVLGKDMQAITAVS EPLKAESGAFVKTDAVSF TVPAGTVKA
15.7% LDLKKGENAQVQDVATWKNLA - PGKYTMMGT LMDKL TGKPVWGANTPAVDFQ- - - - - VKKGEKTGTIYALFTVPGDKVST
L.L.tscsuplpDssThpsLt.stpYsh.GSLMDKhTGpPV1Gtsh.Alsh...... scpGthstT.hs . FTVPuspvps
L.L.tscsuplpDssThpsLt.stpYsh.GsLMDKhTGpPV1Gtsh.Alsh...... scpGthstT.hs . FTVPuspVps
L.L.tscsuplpDssThpsLt.stpYsh.GsLMDKhTGpPV1Gtsh.Alsh. scpGthstT.hs.FTVPuspVps
L.L.tscsuplpDssThpsLt.stpYsh.GSLMDKhTGpPV1Gtsh.Alsh...... scpGthstT.hs . FTVPuspVps
pid 6561 . . . 6 . . . . 6640
100.0% DTELVVFEKLWVANEVTVDTK TKTVTPKDTKTGKSQPAASHEDI TDENQTVKSGTSPSLKTVLS - -- - - - ADGKREWY - -
15.7% KASWVVFEKVYKASDVKDGKVVS- - - - ------ KATPVVDHSNLEDADQTVQVTPPPASQEQKTREIATVAKNGT TFNDG
csphVVFEKlahAs-Vpssphsp.......... KupPsssHpslpDtsQTVpssssPu.pp.ho...... Acstppas..
csphVVFEKlahAs-Vpssphsp.......... KupPsssHpslpDtsQTVpssssPu.pp.ho...... Acstppas..
csphVVFEKlahAs-Vpssphsp.... KupPsssHpslpDtsQTVpssssPu.pp.ho......Acstppas..
csphVVFEKlahAs-Vpssphsp. .. cvvuaes KupPsssHpslpDtsQTVpssssPu.pp.ho. .. ... Acstppas. .
pid 6641 H . . . . 7 . . 6720
100.0% --ENNTNIPTV-PHASDSLIDTVLYTGL TEGVSYRLDAKLMEINPYT-------- GKV-SETPVATGYTEFTAKTSDGTA
15.7% TKDPNLGKPVLTPGQDAVIVDTVKWKNLEPG-EYTITGSLMDKSTNAPLTYLDKDGNQKDGATAERGS FAVKEGQTEGET
..-SNhshPsl.Pttsssl1DTVhapsLp.G.pYplsupLM-hssss........ Gp..stssstpG. hthpttpo-Gps
. .-sNhshPsl.Pttsssl1DTvhapsLp.G.pYplsupLM-hssss........ Gp. .stssstpG. hthpttpo-Gps
«.-sNhshPsl.Pttsssl1DTVhapsLp.G.pYplsupLM-hssss........ Gp. .stssstpG. hthpttpo-Gps
«.-SNhshPsl.Pttsssl1DTVhapsLp.G.pYplsupLM-hssss.. v uu Gp..stssstpG. hthpttpo-Gps
pid 6721 . . H . . . . 8 6800
100.0% QVTFNGITGKLKAGYKYVAYEKMTRPGQPDKPYP- - - - - - - - oo e m oo PPHEDPKDPNQTVVSEH
15.7% KVYFTVKGEAIQANRQYVVFEDLYKTAD IDEHGQP TPGAEKVAQHHD INDAAQTLSGDKPKPGTPPETPKTPNT - --- - -
pVhFsshsttlpAshpYVSaEchh+sup.DE.S. . . it ieiiieiiniiannaannnn SP.ESPKSPNp.....
pvhFsshsttlpAshpYVsaEchh+sup.Dc.s. ...SP.ESPKSPNp......
pVhFsshsttlpAshpYVsaEchh+sup.Dc.s.. «..SP.ESPKsPNp......
pVhFsshsttlpAshpYVsaEchh+sup . D Se i iiaattiarraasracaancaaaaen SP.ESPKSPNp .« cue
pid 6801 . . . . H . . . 6880
100.0% NPGITTTLTDAQAAKGTDGKVISLTRD-AQLKDVVRVT-QTGLIEGAKYHVFSKLVYNQANPDQVVSAGMQEF TATGDQLR
15.7% -PGTTPPGPTPRTPSGFRGVVSTVLAKTGSTTGIMAMTGYLAMVAGIGLVMIRRYQREELED -- ---- - -----------
PGhTsshssspsspGheGhY . olhte. uphpslhthT. . huhltGhthhhhp+h.ppt..D.
.PGhTsshssspsspGheGhV.olhte. uphpslhthT. . huhltGhthhhhp+h.ppt..
.PGhTsshssspsspGheGhV.olhte. uphpslhthT. . huhltGhthhhhp+h.ppt..
.PGhTsshssspsspGhceGhV.olhtc. uphpslhthT. . huhltGhthhhhp+h.ppt..
pid 6881 . E] . . . . H . 6960
100.0% SVTVKFTVPKETLQELAGSDPSAEFKLVAYEYLALDSDTDIVNKEATSE IEAVGFKTGKTWAATHADPNDAGQTVTVVKA
15.7%
pid 6961 7040
100.0%
15.7%
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consensus /80%
consensus /78%
cov pid 7041 7120
1 WP_204213458.1 10@.9% 100.0%
2 WP_1B1929469.1 37.@% 15.7%
consensus/18e%
consensus/98%
consensus /8o%
consensus/79%
cov pid 7121 7200
1 WP_ee4013458.1 10@.0% le0.e%
2 WP_181929469.1 37.@% 15.74
consensus/108%
consensus/9e%
consensus /80%
consensus /70%
cov pid 7201 7230
1 WP_284013458.1 16@.0% 100.08%
2 WP_101929469.1 37.0% 15.7%
consensus/18@%
consensus/99%
consensus/8e%
consensus/7e%
cov pid 7281 7360
1 WP ee4213458.1 10@.6% 100,64
2 WP_181929469.1 37.9% 15.7%
consensus/18e%
consensus/98%
consensus/88%
consensus/70%
cov pid 7361 7449
1 WP_2e4013458.1 10¢.0% 100.8%
2 WP_101929469.1 37.0% 15.7%
consensus/10e%
consensus/98%
consensus/§e%
consensus/70%
cov pid 7441 7520
1 WP_2e4013458.1 12@.0% 188.8%
2 WP_181929469.1 37.0% 15.7%
consensus/108%
consensus/9@%
consensus /8o%
consensus/78%
cov pid 7521 7600
1 WP_2e4013458.1 10¢.0% 100.8%
2 WP_181929469.1 37.80% 15.7%
consensus/100%
consensus/98%
consensus/8@%
cov pid 7691 . B B . H . . . 7680
1 WP_284@13458.1 10@.@% 100.8% ALAKSPVFEGFPVGTEVAITETGVEGTMPTGATMS TTWATADGKAKTKAWSSDRKSDKVTVKIQPRGLLQVKATNHFEST
2 WP_181929469.1 137.8% 15.7%
consensus/100%
consensus /9%
consensus/8a%
consensus/79%
cov pid 7681 . 7 . . . . : . 7760
1 WP_2e4@813458.1 18@.0% 180.e% YPKLATLATTYDGAKMLKPSEATPVLDTVTYSGLVADREYWL LTQLVYTDDSTPVLGADGQP LARWTKVSAGKDGQGTWY
2 WP_101929469.1 37.@% 15.7%
consensus/188%
consensus/9e%
consensus /8%
consensus/70%
cov pid 7761 . . . 8 . . . . 7840
1 WP_ee4813458.1 18@.0% l1e9.e% VDRENPLVVPETTDSQRDLVF FESLFEVPNTPGDAGTKPPDPTOPSNPPIVEHKDPKDPKQVVSSRPKL EMQTVATIGAD
2 WP_181929469.1 37.0% 15.7% = ---emmmemeemmememmee oo eeeeemmmeoeme——eeo—oa---
CONSENSUS/IBE e seaae s asa e ae s ae s aa et aa e r e a ey
CONSENSUS/EO% i aaeassmsssnssssnssnsanansssasosssenasnssasassastasasnnssnsnsmanssnanssnsnasnssnsns

consensus/78% I R R R R R R R T I R R
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(S

(S

[

cov
WP_264913458.1 106.8%
WP _181929469.1 37.8%
consensus/10e%
consensus/98%
consensus/88%
consensus/78%

cov
WP_8e4813458.1 106.8%
WP_101929469.1 37.0%
consensus/10e%
consensus/99%
consensus/80%
consensus;/ 7e%

cov
WP_284013458.1 10@.08%
WP_121929469.1 37.0%
consensus/100%
consensus /99%
consensus/8@%
consensus/70%

pid 7841 : . . . - 9 . . 7920
160.0% VKTIKPGEAVKITDTYS YNGLKAGGVYTLVGKLVRKTDGEDVSTPVTKTGLVADASGSGKWTMDIPL TAEQTKNLKQGDE
15.7%
pid 7921 - . : . - - . 8900
100.e% LVVFEKAYLGKMEDAASNPNLKPILAHEDFKDAGQTVTVVETPDTPPTTPPTTPPYTTPPYSPSTTTPPTTPPNPPVSPS
15.7%

pid 8ea1 - . . . : - 1 8o69
100.0% ITTPPTTPPPPAPPVAPATTIPPAQAKMPPTLARTGAQAALVGMLSLAMIAAGGAIGLLAARRKRETTE
15.7%

MView (hitps.#desmid.github. ioimview) 1.63, Copyright © 1997-2018 Nigel P_Brown (mailto biomview@gmail.com),

Figure S9 Pairwise sequence alignment between M. mulieris and V. cambriense mega-adhesin.

Sequences were aligned using Clustal Omega and visualised using MView.



