Table S1. List of the M. catarrhalis strains used in this study. Abbreviations: ST, sequence type; A,
adherence; Serum (R = resistant, I = intermediate and S = sensitive); 16S, 16S type. The colors
refer to the population structure as extrapolated from the Bayesian algorithm STRUCTURE (red =
serosensitive; green = seroresistant strains and white = outgroup).

Strain Original ST A Serum uspAl 16S Country Year Source Symptoms
10018 A89-1 6 Brazil A. van Belkum No
10022 A100-1 7 Brazil A. van Belkum No
7478  NTNNBR142 90 I Japan 1986 M. Vaneechoutte Yes
10176 1.17N 37 S No Netherlands F. Mooi No
8970 F3.57K 171 S Netherlands 1993 A.van Belkum No
8971 F1.11.K 171 S Netherlands 1993 A.van Belkum No
10204 60832 45 S No Netherlands F. Mooi No
10000 3.21 1 S Netherlands 1989 A.van Belkum No
10055 5.12N 1 S Netherlands 1989 A.van Belkum No
10184 6.12N 1 No S Yes Netherlands F. Mooi No
10196 19381 1 S Yes Netherlands F. Mooi No
7628 EM1 140 Scotland 1991 M. Vaneechoutte Yes
8213  SB2594 140 UK 1987 ]. Leening No
8219  SB2597 140 S UK 1987 ]. Leening No
10063 1.39N 23 S Netherlands 1989 A.van Belkum No
10180 1.36N 23 No I No Netherlands F. Mooi No
10190 4.2K 23 S No Netherlands F. Mooi No
7984 8631 155 S Australia A. Gallagher No
10058 A109-2 18 Brazil A. van Belkum No
10059 B19 19 I Angola A. van Belkum No
7591  GRJ32 129 R Spain 1990 M. Vaneechoutte Yes
7560  BBNOS17858 124 Yugoslavia 1987 M. Vaneechoutte Yes
10054 6.2 17 S Netherlands 1989 A.van Belkum No
7623 HTO02 139 I Sweden 1991 M. Vaneechoutte Yes
9990  F6.93k 175 A. van Belkum No
10206 70718 46 S Yes Netherlands F. Mooi No
8968 70718 46 S Netherlands 1993 A.van Belkum No
10046 B102-2 14 Angola A. van Belkum No
10053 55183 16 S Netherlands 1993 A.van Belkum Yes
7476  NTNNBRO043 88 S Japan 1986 M. Vaneechoutte Yes
10062 7.1 22 A. van Belkum No
10186 7.10N 22 No S No Netherlands F. Mooi No
8972 8.3N 22 S Netherlands 1989 A.van Belkum No
9986 19N 22 S Netherlands 1989 A.van Belkum No
10224 53 52 S No Sweden F. Mooi No
8967 74951 169 S Yes Netherlands 1993 A.van Belkum No
7674  B70122 145 UK D. Goldblatt No
10212 R4 48 S No Netherlands F. Mooi No
8969 38935 170 S Netherlands 1993 A.van Belkum No
10016 A87-1 5 S Brazil A. van Belkum No
10032 B63 10 Angola A. van Belkum No
10038 B78-2 10 Angola A. van Belkum No
7630 EM11 141 Scotland 1991 M. Vaneechoutte Yes
7634  EM15 142 Scotland 1991 M. Vaneechoutte Yes
7472 EI235L 84 Sweden 1978 M. Vaneechoutte Yes
7625 HTO04 84 Sweden 1991 M. Vaneechoutte Yes
7415 38 72 France X. Nassif No
8278  KB35864 168 Norway T. Toenjum Yes
7364 590EE 67 France X. Nassif No
7434 1262 79 USA 1983 L. Bakaletz Yes
7336 685EE 64 France X. Nassif No
10065 ATCC436 25 USA Glaxo Smith Kline No
10174 43617 25 S Yes Belgium 1977 E. Mooi No
10014 A80-3 4 Brazil A. van Belkum No
10020 A91-3 4 Brazil A. van Belkum No
10057 A72-4 4 R Brazil A. van Belkum No
7453 FECCUG03292 4 Sweden 1974 M. Vaneechoutte Yes
7583  GRJ09 4 Spain 1990 M. Vaneechoutte Yes
7624 HTO03 4 Sweden 1991 M. Vaneechoutte Yes
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Angola
Belgium
Norway
Norway
Ethiopia
Ethiopia
Ethiopia
USA

1985

1985
1985
1985
1932

A. van Belkum
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Table S2. Oligonucleotide primers used for M. catarrhalis MLST

Locus size Gene Primer Sequence (5-3")
GIyRS (537) Glycyl-tRNAsynthetase GIlyRS-F ~ GCACCGAAGAGTTGCCACCA
GlyRS-R ACGCAACGGGCAAATCCACC
ppa (393)  Pyrophosphate ppa-F AATAAAATTCTAGATGCTGGC
phospho-hydrolase ppa-R ACTTATTGCTCTGTCCAGCG
efp (414) ElongationfactorP efp-F CTCTGATTGACAACTGGCAGG
efp-R GATATTCGCCAGTACGCG
fumC (465) Fumaratehydratase fumC-F GGGCGGTACAGCAGTCGGCAC
fumC-R  CTCATCAAATTCAGCTTCAG
trpE (372)  Anthranilatesynthase trpE-F TTATCCCGCATCGAAAATGG
trpE-R GGTTTCATCCCATTCAGCC
mutY (426)  Adenineglycosylase mutY-F ~ GGCAATACCATCATCAGCCG
mutY-R GGTAACTGACTTTGAACGCC
adk (471) Adenylatekinase adk-F GGCATTCCTCAAATCTCAAC
adk-R GATGGGCTTTATTGTCAAATG
abcZ (429)  ATP-bindingprotein abcZ-F ACATGCTGATGATGGTGAG
abcZ-R CACTGGCAAGTTCAAGCGC




Supplementary figures legends:

Figure S1. Alignment of the eight concatenated housekeeping genes for 268
Moraxella catarrhalis strains. Red: seroresistant clade; green: serosensitive clade

and white: outgroup.

Figure S2: Unrooted and unpurged neighbor-joining tree of 268 M. catarrhalis

concatenated sequences using Tamura-Nei + G + I models.

Figure S3: Same phylogenetic reconstruction as in figure S2 but this time the tree
was rooted with 4 strains that consistently displayed “foreign” alleles for 7
housekeeping genes out of eight. Numbers above branches are bootstrap values
(in percentages over 1,000 replicates). Note that 16S type is not a good indicator
for population assignments and this locus seem to be shuffled via homologous

recombination.



Figure S1. Alignment of the eight concatenated housekeeping genes for 268 Moraxella catarrhalis strains. Red: seroresistant
clade; green: serosensitive clade; white: outgroup.
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10064 TTTGTTTGAC ATCCAACTTT CATATTTATA CAAGGGTTTC CGGAAGTGCC CTCTCCCTTC TCCCAACCAT AAGAGTTTAC TCCTGGC






cOOLDOLDOLDLDOLDOLDLDLOLDOLOLDOD

*HEHBHBEHBHHBHBHBHBHBBHBB

JCROROCROBOROROROROROROCROROROCROEOCEEROUEORORORORORORORORORORORO)
*HHBHHBHHBHBHBH ¢« *HHEHBHBBHBHBBBHEBEB
. &
c H
« O
()

— ~N o O © —
MO OMIOVLOUIANNIIOVIDOM ANONIINMO OIS
VOUIFNOMAIAIFAVOOIFEMANOONNENNNOA~OOM
MO T 1TANMIMNANOFOOMNITMUOUINININWOANNO O FO WM
e e e T T e S e e = T T S o e e e S O e o B o B SN o

7590
7514

7319

7534
7556

cUO0LODLDLDLVDLVUOLODLVDLDLVUOLODLVDLVDLVDOLDOLODLVDOLDLDOLODLVDLDOLODODLVDLVDDODOLVDOLDLVDODODODDO

TG

10024
10208
7395
7631

TG
TG
TG
TG
TG
TG
TG
TG
TG
TG
TG
TG
TG
TG
TG
TG
e dTG. ...
TG
TG
TG
TG
TG
TG
TG
TG
TG
TG
TG
TG
TG
TG
TG
TG
TG

7668
7670
8254
8977
7418
10194
7505
7506
7608
7688
10178
7339
8073
8075
10008
10010
10172
7428
7431
7445
7461
7473
7527
7529
7558
7626
7632
7956
8978
7480
7611

.TT
.TT

10046
10018
10022

*HHBHBHBH

CECRURY]

cOOLOLDOLOLO

-T.

TT
TT
.TT
TT
TT

T..G.A..TT

- O

< OV N O
— 00 OO o
o= - O o \wv
NOoO OO Oouwn
~ e A -



.......... Geeooooesse e0es.CC.ee ToAL..eee TouGeoo oTT ooc...T. sesssnssse seoesesCG. ool A
oo sCCCAGT ....cc0ewe. CTeeeeeoons Teeeoooons T..G....TT eCoeTeve covececccs sovnsnse CeGe ceeeeoe
oo sCCCAGT ....cc0ewe. CT...C..... Teeeoooons T..G....TT eCoeTeee covecececs soennse Ceve ceconne
.......... T T..C Geeooee Teveeeeees ToeGeoo o TT o oo. .. T sesssnssse seoesesCG. ool A
.................. CcC Coveee Povevenoee TooGeoo oTT oo . .T. cesecsssss seeessssse sessssA
e oo sCCCAGT ...cc0ewe. CT...C..... Teeeoooons T..G....TT eCoeTeee covececccs sovnnse Ceve ceconne
CCCACCCA.. ..... C...C C.cvee Teeeoooons TooGeoeooe eovens ] Ceve ceconns
.......... GleeoosessC Coeeee Toeoeoeens Too.G.A .C..T cesecscssss sseeesC cesenne
.......... C.....C.C Ceeoee Toeeeneene TouGeeoooT ooeee T cessseesss GC....C Gleloowne
.......... C.....C.C Ceeeoee Toeeeoeene TouGoeoooT oeeee T cesssecesss GC....C Gleloone
..... CCAGT .........C Ceeoee Teeeooenas T..G.AC .T.T cesecsssss seeeesC cesenne
..... CCAGT .........C Ceeoee Teeeooenas T..G.AC .T.T ceseesssss sseeesC ceeenee
..... CCAGT .........C Ceveee Tovevenees To.G.AC .T.T. cesecsccsess seeessCucte coconoe
.......... G.G.G....C .CC. T..A...c0. T..G.A ceeeeeTe eessnnssse seoesesCG. ool A
.......... G.G.G....C .CC. T..A...c0. T..G.A eeeeeeTe eesssnssss seoesesCG. ool A
.......... G.G.G .C CcC . T..A...... T..G.A ceeeeeTe eesssnssse seoesesCG. ool A
.......... GleeoosessC Coveee Poveveenas T..G. TT ......T eesssnssse seoesesCG. ool A
................... C .CC. T..A.eeees TooGoonen. ..C..T selscnessss seseesCLG. oo,
................... C .CC. T..A.eeees TooGoonen. ..C..T selscnessss seseesCLG. oo,
................... C .CC. T..A.eeees TooGoonen. ..C..T selosnessss seseesCLG. i,
................... C ..CC.... T..A...... T..G...... ..C..T selosnessss seseesCLG. i,
................... C ....CC.ooc. ToeAieveee TooGeoowne .C..T selscsessss seseesCLG. oo,
................... C ....CC.ccc ToveBAoveee ToGaveoee 0eCiiTuee coeeveocne seeeeeCeGe oo
.......... G.GTG...CC T.C...CGCT .GG.CACCAA .CATG..AGT G.T..TTC.. eeeeeeeeee eoe...C..T C..CTAT
.......... G.GTG...CC T.C...CGCT .GG.CACCAA .CATG..AGT G.T..TTC.. eeeeeeeeee eee...C..T C..CTAT
.......... G.GTG...CC T.C...CGCT .GG.CACCAA .CATG..AGT G.T..TTC.. eeeeeeeeee eee...C..T C..CTAT
................... C ....C..... T..A...... T..G.A.. GCT..TTCCT AATTGTAAGC GCAGCC.C.T C.....T
................... C Ceeeee TooBAo..... T..GL.A.. GCT..TTCCT AATTGTAAGC GCAGCC.C.T C.....T
................... C Ceeoee TooBAo..... T..GL.A.. GCT..TTCCT AATTGTAAGC GCAGCC.C.T C.....T
................... C Ceeeee TooBA...... T..GL.A.. GCT..TTCCT AATTGTAAGC GCAGCC.C.T C.....T
CCCACCCA.. cceceesvvses C Covene Teeeoooons T..G.A.. GCT..TTCCT AATTGTAAGC GCAGCC.C.T C..... T
.......... GleeoosessC .Coeeee Teveeeeeee To.G.A.... ...C..TCCT AATTGTAAGC GCAGCC.C.T C..CTAT
................... C .Cooooo To.A...eee T..G.ev.... GCT..TTCCT AATTGTAAGC GCAGCC.C.T C.....T
................... C Coviine teveeneees T..G TT C..T. Teeeooesoe seeessC cesenee
CCivieeeree eosnnnsnnse C .C..GCT cvvvnnnnnn T..G.A C..T. Teveeoosnns sesoos Cive ceeonns



efp Moraxella catarrhalis

10064
7553
7499
7515
10188
10040
10044
10097
7555
7678
7592
7972
7974
8188
8975
10222
7316
7465
10061
7474
7846
8228
7523
10107
10111
7397
7496
7607
7484
10052
10067
10103
10109
10192
10194
10202
10220
7315
7317
7331
7364
7391
7396
7430
7433
7438
7448
7449
7472
7475
7494
7497
7500
7504
7505
7506
7510
7518
7531
7543
7548
7549
7584
7585

11111111

9999999999 9900000000
4456777888 9901122357
2816259478 6994739547

GATTTTTTTC ACGGTGCAGA

1111111111
0001111111
8881222344
0790589106
CGCCGATGTC

1111111111
1111111112
5666679990
5012431470
TCTGAAGACT

1111111111
2222222222
0001122233
1698901403
TGATGCGGGC

1111111111
2222222222
3566777888
6134258147
AACGTCATTT

1111111111
2233333333
9900011334
0625817581
TCTTCTTTAC



7987 0000000000 0000000000 0000000000 000O00CO0000 0000000000 000000000 o600
7902 0000000000 0000000000 0000000000 000O00CO0000 0000000000 0000000000 o600
7G4 5000000000 0000000000 0000000000 000O00CO000 0000000000 000000000 o600
7603 5000000000 0000000000 0000000000 00O0O00CO000 0000000000 000000000 G o600
7606 0000000000 0000000000 0000000000 00CO00CO000 0000000000 000000000 o600
7608 5000000000 0000000000 0000000000 00CO00CO000 0000000000 000000000 o600
7BZS 0000000000 0000000000 0000000000 000O00CO0000 0000000000 0000000000 6600
7630 5000000000 0000000000 0000000000 000O00CO000 0000000000 000000000 o600
7034 5000000000 0000000000 0000000000 000O00CO000 0000000000 000000000 o600
70T6 0000000000 0000000000 0000000000 0C0O00CO0000 0000000000 000000000 o600
7680 5000000000 0000000000 0000000000 000O00CO0000 0000000000 000000000 o600
7082 0000000000 0000000000 0000000000 000O00CO000 0000000000 0000000000 6600
7EB 5000000000 0000000000 0000000000 00CO00CO000 0000000000 000000000 o600
7982 0000000000 0000000000 0000000000 000O00CO0000 0000000000 000000000 6600
7986 0000000000 0000000000 0000000000 00CO00CO0000 0000000000 000000000 6600
7988 0000000000 0000000000 0000000000 00CO00CO000 0000000000 000000000 o600
BOEY 5000000000 0000000000 0000000000 00CO00CO000 0000000000 000000000 o600
BLOE 0000000000 0000000000 0000000000 000O00CO000 0000000000 000000000 o600
BILAS 5000000000 0000000000 0000000000 0000000000 0000000000 0000000000 6600
B246 0000000000 0000000000 0000000000 000O00CO0000 0000000000 0000000000 6600
B208 0000000000 0000000000 0000000000 0000000000 0000000000 000000000 o600
@284 5000000000 0000000000 0000000000 0000000000 0000000000 000000000 6600
@979 5000000000 0000000000 0000000000 00CO00CO0000 0000000000 000000000 6600
LOW24  sccococoooo 0000000000 0000000000 0000000000 0000000000 00000GC0000 o600
LOW3G occcococoooo 0000000000 0000000000 0000000000 0000000000 00000GCO000 6600
LOWGO® occcococoooo 0000000000 0000000000 0000000000 0000000000 00000GCO000 6600
LOLOIL  scccocoooo 0000000000 0000000000 0000000000 0000000000 0000000000 6600
LOL7® occcococoooo 0000000000 0000000000 0000000000 0000000000 00000GCO000 o600
7318 5000000000 0000000000 0000000000 000O00CO0000 0000000000 000000000 o600
7330 5000000000 0000000000 0000000000 000O00CO0000 0000000000 000000000 6600
7334 5000000000 0000000000 0000000000 000O00CO0000 0000000000 0000000000 o600
7338 5000000000 0000000000 0000000000 0C0O00CO0000 0000000000 000000000 o600
733%Y 5000000000 0000000000 0000000000 000O00CO0000 0000000000 0000000000 o600
7394 5000000000 0000000000 0000000000 000O00CO0000 0000000000 0000000000 6600
741G 5000000000 0000000000 0000000000 0CO0O00CO000 0000000000 0000000000 6600
TU2ZE 0000000000 0000000000 0000000000 000O00CO000 0000000000 000000000 o600
7508 5000000000 0000000000 0000000000 000O00CO000 0000000000 000000000 G o600
7914 5500000000 0000000000 0000000000 000O00CO0000 0000000000 0000000000 6600
7956 0000000000 0000000000 0000000000 000O00CO0000 0000000000 0000000000 6600
7990 5000000000 0000000000 0000000000 000O00CO000 0000000000 000000000 o600
BG83 0000000000 0000000000 0000000000 000O00CO0000 0000000000 000000000 6600
B0738 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 6600
B075 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 6600
BL57 0000000000 0000000000 0000000000 000O00CO0000 0000000000 000000000 o600
BL7E  co0c00o0cc000 0000000000 0000000000 0000000000 0000000000 0000000000 6600
B244 5000000000 0000000000 0000000000 000O00CO0000 0000000000 0000000000 6600
@278 0000000000 0000000000 0000000000 000O00CO0000 0000000000 0000000000 6600
@978  co000o0c0000 0000000000 0000000000 00CO00CO0000 0000000000 0000000000 6600
924 co000000000 0000000000 0000000000 000O00CO0000 0000000000 0000000000 6600
LOWOB occcococoooo 0000000000 0000000000 0000000000 0000000000 00000GCO000 6600
LOOILO occcococoooo 0000000000 0000000000 0000000000 0000000000 00000GCO000 6600
LOL72 cccococoooco 0000000000 0000000000 0000000000 0000000000 00000C0000 6600
7395 5000000000 0000000000 0000000000 0C0O00CO000 0000000000 000000000 6600
VA28 5000000000 0000000000 0000000000 000O00CO0000 0000000000 0000000000 6600
TAZY 5000000000 0000000000 0000000000 000O00CO0000 0000000000 000000000 6600
JAZ3L 5000000000 0000000000 0000000000 000O00CO0000 0000000000 0000000000 6600
T432 5000000000 0000000000 0000000000 0CO0O00CO0000 0000000000 0000000000 6600
JAAS 5500000000 0000000000 0000000000 0000000000 0000000000 0000000000 6600
JABL 5000000000 0000000000 0000000000 00CO00CO000 0000000000 0000000000 6600
7927 0000000000 0000000000 0000000000 000O00CO0000 0000000000 0000000000 6600
7031 5000000000 0000000000 0000000000 00O0O00CO000 0000000000 0000000000 6600
7032 0000000000 0000000000 0000000000 0C0O00CO000 0000000000 000000000 6600
766G  c0000c0000 0000000000 0000000000 00CO00CO000 0000000000 000000000 6600
76070 5000000000 0000000000 0000000000 000O00CO000 0000000000 000000000 6600
7958 0000000000 0000000000 0000000000 00CO00CO0000 0000000000 000000000 6600
BL50 5000000000 0000000000 0000000000 000O00CO0000 0000000000 0000000000 6600
7418 5000000000 0000000000 0000000000 000O00CO0000 0000000000 000000000 6600
@240 5000000000 0000000000 0000000000 0000000000 0000000000 0000000000 6600



LOZ00 coccocoooo 0000000000 0000000000 0000000000 0000000000 COOO0O0O000 €© coooccoooo
7336 0000000000 0000000000 0000000000 0000000000 0OOCOOOOO00 0O000COOO0 €© coooccoooo
TAZA 5500000000 0000000000 0000000000 0000000000 0OOCOOO0O00 000000000 €© coooccoooo
T4EE 000000 cco0o 0000000000 0000000000 0000000000 0OOCOOO0O00 0O000CCOO0 €© coooccoooo
7487  co0ccococcocooc 0000000000 0000000000 0000000000 0OOCOOO0O00 000000000 €© coooccoooo
BIL5Y 5000000000 0000000000 0000000000 0000000000 0OOCOOO000 000000000 €© coooccoooo
LOWYY coccocooo0o 0000000000 0000000000 0000000000 0000000000 COOO0O0O0O0 €© coococcoooo
LOLBZ coccocoooo 0000000000 0000000000 0000000000 0000000000 000000000 €© coooccoooo
LOLOE occcococoooo 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000
LOZIE  5occo0co000 0000000000 0000000000 0000000000 0000000000 000000000 €© coooccoooo
7318 5000000000 0000000000 0000000000 0000000000 0OOCOOO0O00 000000000 €© coooccoooo
7318 5500000000 0000000000 0000000000 0000000000 0OOCOOOOO00 000000000 €© coooccoooo
7495 5000000000 0000000000 0000000000 0000000000 0OOCOOOO00 000000000 €© coooccoooo
7912 5000000000 0000000000 0000000000 0000000000 0OOCOOO000 000000000 €© coooccoooo
7934 5000000000 0000000000 0000000000 0000000000 0OOCOOO000 000000000 €© coooccoooo
7994 5000000000 0000000000 0000000000 0000000000 0OOCOOO000 000000000 €© coooccoooo
TSHIL 5500000000 0000000000 0000000000 0000000000 0OOCOOO000 000000000 €© coococcoooo
TSHA 5500000000 0000000000 0000000000 0000000000 0OOCOO0000 000000000 €© coooccoooo
7S4S 5000000000 0000000000 0000000000 0000000000 0OOCOOO000 000000000 €© coooccoooo
760Y 5000000000 0000000000 0000000000 0000000000 0OOCOOO000 000000000 €© coooccoooo
TOZZ  0o0cocooccococ 0000000000 0000000000 0000000000 0OOCOOO000 000000000 €© coooccoooo
76097  co0cocococcococ 0000000000 0000000000 0000000000 0OOCOOO0O00 0O000CO0O0 €© coooccoooo
7958 0000000000 0000000000 0000000000 0000000000 0OOCOOO0O00 000000000 €© coooccoooo
BL7E  co0cocococcococ 0000000000 0000000000 0000000000 0OOCOOO0O00 000000000 €© coooccoooo
BY9EIL 500000 ccoc 0000000000 0000000000 0000000000 0OOCOOOOO00 0O000COOO0 €© coooccoooo
LOZ0 cocccococooo 0000000000 0000000000 0000000000 0000000000 000000000 €© coooccoooo
7320 6000000000 0000000000 0000000000 0000000000 0OOCOOO0O00 000000000 €© coooccoooo
T84T 6000000000 0000000000 0000000000 0000000000 0OOCOOO000 000000000 €© coooccoooo
7618 5000000000 0000000000 0000000000 0000000000 0OOCOOO0O00 000000000 €© coococcoooo
70ZE  co0cocococcocooc 0000000000 0000000000 0000000000 0OOCOOO000 000000000 €© coooccoooo
79596 0000000000 0000000000 0000000000 0000000000 0OOCOOO0O00 000000000 €© coooccoooo
@977  co0cocococcococ 0000000000 0000000000 0000000000 0OOCOOO0O00 000000000 €© coooccoooo
B9800  co0ccococcococ 0000000000 0000000000 0000000000 0OOCOOOOO00 0O000GCOO00 €© coooccoooo
73505 0000000000 0000000000 0000000000 0000000000 0OOCOOO000 000000000 €© coooccoooo
TI4E 5500000000 0000000000 0000000000 s cc00000 cooccooooo 000000000 €© coooccoooo
7458  occo0o0c0000 0000000000 0000000000 0000000000 0000000000 00000G G o600
LOWILE  scccocooo0 0000000000 0000000000 0000000000 0000000000 0000GG G o600
LOW20 cccococoooo 0000000000 0000000000 0000000000 0000000000 0000GG G 6600
LOWU30 occcococoooo 0000000000 0000000000 0000000000 0000000000 000000 G 6600
LOWS7 occcococoooo 0000000000 0000000000 0000000000 0000000000 000000 G o600
LOWUES occcococoooo 0000000000 0000000000 0000000000 0000000000 000000 G 6600
LOLOS occcococoooo 0000000000 0000000000 0000000000 0000000000 0000GC G 6600
LOL74  sccococoooo 0000000000 0000000000 0000000000 0000000000 000000 G 6600
LOZILE  cccococoooo 0000000000 0000000000 0000000000 0000000000 000000 G o600
7458 5000000000 0000000000 0000000000 0000000000 0000000000 00000G G 6600
74GBE  ococo0o0ccco0o 0000000000 0000000000 0000000000 0000000000 00000G G 6600
TATY  5co00o0c0000 0000000000 0000000000 0000000000 0000000000 00000G G 6600
74E0 cccco0cc000 0000000000 0000000000 0000000000 0000000000 00000G G 6600
TABIL  5cc00c0000 0000000000 0000000000 0000000000 0000000000 00000G G 6600
JAEZ  occo00cc000 0000000000 0000000000 0C0O00CO0000 0000000000 00000G G 6600
7501l  5co000c0000 0000000000 0000000000 0000000000 0000000000 00000G G 6600
7502 0000000000 0000000000 0000000000 0000000000 0000000000 00000G G 6600
7507  0ccoco0cc00c 0000000000 0000000000 0000000000 0000000000 00000G G 6600
750% 5000000000 0000000000 0000000000 0000000000 0000000000 00000G G 6600
7918 5000000000 0000000000 0000000000 0C0O00CO0000 0000000000 00000G G 6600
7917 5000000000 0000000000 0000000000 0000000000 0000000000 00000G G 6600
759838 0000000000 0000000000 0000000000 0000000000 0000000000 00000G G 6600
7997 0000000000 0000000000 0000000000 0000000000 0000000000 00000G G 6600
7012  5ccoco0cc000 0000000000 0000000000 0000000000 0000000000 00000G G 6600
TEZE 5cc00c0000 0000000000 0000000000 0000000000 0000000000 00000G G 6600
7052 0000000000 0000000000 0000000000 0000000000 0000000000 00000G G 6600
7EEA  5ccco0cc000 0000000000 0000000000 0000000000 0000000000 00000G G 6600
7976  0cocococcoo0o 0000000000 0000000000 0000000000 0000000000 00000G G 6600
7314 5c00000000 0000000000 0000000000 0000000000 0000000000 00000G G 6600
@I58 0000000000 0000000000 0000000000 0000000000 0000000000 00000G G 6600
@976  ococococcoo0o 0000000000 0000000000 0000000000 0000000000 00000G G 6600
T3ZIL  5co000c0000 0000000000 0000000000 0C0O00CO000 0000000000 00000G G 6600
7415 5c00000000 0000000000 0000000000 0000000000 0000000000 00000G G 6600



cocollsooos

cocoo00Gooa
cocoo00Gooa
cocoo00Gooa
cocoo00Gooa
cocoo00Gooa
cocoo00Gooa
cocoo00Gooa
cocoo00Gooa
cocoo00Gooa
cocoo00Gooa
cocoo00Gooa
cocoo00Gooa
cocoo00Gooa
cocoo00Gooa

cooMsooo00a

7477

cocollsooos

7485
7488
7511

cocollsooos

cocollsooos

cocollsooos

7603
7966
8982

cocollsooos

cocollsooos

cocollsooos

8254

cocollsooos

10113
7540

cocollsooos

cocollsooos

7529

cocollsooos

7530 5600000000
AL

7666
7610

cocollsooos

Bsooo00000

cocollsooos

cocollsooos

7550 5000000000 0000000000 0000000000 0000000000 0000000000
e Al

8120
7611

ceececsces e
O L
A.CT.A...

cocollsooos

5o Molo6Co -

C.A......C

Goo000000E
@ooo000000E
@ooo000000E
@ooo000000E
@ooo000000E
@ooo000000E
@ooo000000E
@ooo000000E
@ooo000000E
@ooo000000E
@ooo000000E
@ooo000000E
@ooo000000E
@ooo000000E
@ooo000000E
@ooo000000E

@ooo000000E
G.....T..G

G.....T..G
G.....T..G
G.....T..G
GT....T..G

G..A.....G

AG...cco-.

Cos M6 6 o 5

7535

Cc.CC......

.A.CT.A... .GT.C..C..

C.A......C

AG...c.coe.n

10018
10022

Cc.CC......

S GAICRRN G

A.CT.A...

C.A......C

AG..ccoe.n

Cc.CC......

S GAICRRN G

A.CT.A...

C.A......C

10053 AG........

7560

Cc.CC......

S GAICRRN G

A.CT.A...

C.A......C

AG...c.coe.n

Cc.CC......

S GAICRRN G

A.CT.A...

C.A......C

AG..ccoe.n

10000

C.CC......

.A.CT.A... .GT.C..C..

C.A......C

10063 AG........

10180
10184

Cc.CC......

S GAICRRN G

A.CT.A...

C.A......C

AG...ccoe.n

Cc.CC......

S GAICRRN G

A.CT.A...

C.A......C

AG..ccooen

Cc.CC......

A.CT.A... .GT.C..C..

C.A......C

AG...c.coe.n

10190
10196

Cc.CC......

S GAICRRN G

A.CT.A...

C.A......C

AG...c.coe.n

Cc.CC......

S GAICRRN G

A.CT.A...

C.A......C

10055 AG........

7591

Cc.CC......

S GAICRRN G

A.CT.A...

C.A......C

AG...c.coe.n

Cc.CC......

.A.CT.A... .GT.C..C..

C.A......C

AG...c.coe.n

7984
8967

Cc.CC......

S GAICRRN G

A.CT.A...

C.A......C

MAcocococooooo

C.A.G....C .A.CT.A... ..T.C..C.. C.CCT.....

AG...ccoe.n

10054
7623

C.A.G....C .A.CT.A... ..T.C..C.. C.CCT.....

AG...ccoe.n

C.A.G....C .A.CT.A... ..T.C..C.. C.CCT.....

AG...c.coe.n

10058
7476
8969

C.CC......

C.A.G....C .A.CT.A... .GT.C..C..

AG...c.coe.n

C.A.G....C .A.CT.A... ..T.C..C.. C..CTC....

AocCccoooo0

C.A.G....C .A.CT.A... ..T.C..C.. C..CTC....

colWooo0o0000

AocCccoooo0

10212

CoCooo00000

0 oMo€o 0o o

A.CT.A...

C.A......C

AocCccoooo0

10059
7628
8213
8219

C.A.G....C .A.CT.A... ..T.C..C.. C..CTC....

AG...c.coe.n

cooooooo0o00 CoAc@ooool cACIWIAcoo 60McCooloo CoolCliCooo0o

G..A.....G

AG...ccoe.n

cooooooo0o00 CoAc@ooool cALCIWIAcos 60McCooloo CoolCliCooo0

G..A.....G

AG...c.coe.n

Cc.CC......

C.A.G....C .A.CT.A... .GT.C..C..

ccoo0o00000@
ccoo0o00000@
ccoo0o00000@
ccoo0o00000@

@ooo000000E
@ooo000000E
@ooo000000E
@ooo000000E
@ooo000000E
@ooo000000E
@ooo000000E
@ooo000000E
@ooo000000E
@ooo000000E
@ooo000000E

AG.....CC.

8970

Cc.CC......

C.A.G....C .A.CT.A... .GT.C..C..

AG.....CC.

8971

Cc.CC......

C.A.G....C .A.CT.A... .GT.C..C..

AG.....CC.

10204
7674

Cc.CC......

C.A.G....C .A.CT.A... .GT.C..C..

AG.....CC.

A.CT.A... ..T.C..C.. C..CTC....

C.A......C

AG...c.coe.n

8972

A.CT.A... ..T.C..C.. C..CTC....

C.A......C

AG...c.coe.n

9986

A.CT.A... ..T.C..C.. C..CTC....

C.A......C

AG..ccooen

10062

A.CT.A... ..T.C..C.. C..CTC....

C.A......C

AG..ccoe.n

10186
10224

0 oo 0Coo €Coocl@MCoooo

A.CT.A...

C.A......C

AG..ccoe.n

Coocooo0000

0 oMo€o 0o o

A.CT.A...

C.A......C

AG..ccooen

10016
10206
8968

C.A.G.A..C .A.CT.A... ..T.C..C.. C.CCT.....

AG...c.coe.n

C.A.G.A..C .A.CT.A... ..T.C..C.. C.CCT.....

AG...c.coe.n

C.A.G.A..C .A.CT.A... ..T.C..C.. C.CCT.....

AG...c.coe.n

10046
10176
9990
7478

CoCooo00000

C.A.G....C .A.CT.A... ..T.C..C..

AG..ccoe.n

C.A.G....C .A.CT.A... ..T.C..C.. C.CCT.....

AG...c.coe.n

Cc.CC......

C.A......C .A.CT.A... G.T.C..C..

AG.......T G.....T..G

A.C..G....

c0€o000000

coo00000Coo
c000000Coo

C...G....C CA.CT.A..T
C...G....C CA.CT.A..T

@ooo000000E
©oo0o000000E

10032

00€o000000

A.C..G....

10038
7542

.T.C..AGGG
.T.C..AGGG

..G....A.T GC..CT.CCC
..G....AAT GC..CT.CCC

....CA.GAG T..TTGCACT C...GCTGT.

GeeeeeeeelGTeweeeennn

A..CC.ccc.

C.A.G.TGT.

A..CC.ccc.

7574



trpE Moraxella catarrhalis

1111111111 1111111111 1111111111 1111111111 11111
3333334444 4444444444 5555555555 5566666666 66667
4556990123 3444467889 0002234445 7912234555 66890
7035254351 7037810587 3791502787 5073687469 58951
10064 ATCCTGTTTG AGACAAGCTT GAACGATCCG GCATCCCCTC TCACG









7535
7558
7613
7626
7631
7632
7668
7670
7956
8150
8254
8977
8980
10095
10113
7418
7565
8240
8188
10036
8968
10206
10018
10022
10176
7560
10062
10186
7591
7628
7984
8213
8219
8972
9986
7478
10204
8970
8971
10212
8969
10053
10032
10038
7476
10059
10054
7623
10000
10016
10046
10055
10184
10196
10224
7674
8967
9990
10058
10063
10180
10190
7542
7574

........................... T. ceesecsces
el e eeeee cececocsoe cceccscsscs csesscscsse
................................... T.
................................... T.
......... A 600M0000€6 0@coooo0000 coo0o0olls
......... A 600M0000€6 0@coooo0000 coo0o0olls
......... A 600M0000€6 0@coooo0000 cooo0olls
......... A 600M0000€6 0@coooo0000 coo0o0olls
......... A 600M0000€6 0@coooo0000 coo0o0olls
......... A 600M0000€6 0@coooo0000 coo0o0olls
......... A 600M0000€6 0@coooo0000 cooo0olls
......... A 600M0000€6 0@coooo0000 coo0o0olls
......... A 600M0000€6 0@coooo0000 coo0o0olls
......... A 600M0000€6 0@coooo0000 cooo0olls
......... A 600M0000€6 0@coooo0000 cooo0olls
......... A 600Mo000€6 0@coooo0000 coocooloo
......... A 600Mo000€6 0@coooo0000 coocooMloo
......... A 600Mo000€6 0@coooo0000 coocooMloo
......... A ...A....C. .G........ A. .T..
......... A .,..A....C. .G........ A. .T..
......... A ...A....C. .G........ A....T..
.......... G..A....C. .G...c.c... A....T..
.......... G..A....C. .G...c.c... A....T..
.......... 00000080 c@coooooo oooo0o0los
.......... 00000080 0@oo000€cc/ Moo olo o
.......... ..A....C. .G....C..A .T...T.
.......... 00000080 o@cocoo0o0000 TTT
.......... 0008000080 o@cooo0o0000 TTT
.......... GA.A....C. .G.ceeeeee oo...T.
.......... GA.A....C. .G.ceeeeee oo...T.
.......... GA.A....C. .G.ceeeeee oo...T.
.......... GA.A....C. .G.ceeeeee oo...T.
.......... GA.A....C. .G.ceeeeee oo...T.
.......... GA.A....C. .G.ceeeeee oo...T.
.......... GA.A....C. .G.ceeeeee oo...T.
.......... GA.A....C. .G.ceeeeee oo...T.
.......... GA.A....C. .G.ceeeeee oo...T.
.......... GA.A....C. .G.ceeeeee oo...T.
.......... GA.A....C. .G.ceeeeee oo...T.
.......... GA.A....C. .G.ceeeeee oo...T.
.......... @86 0@c00Cc co0o00000000 o0o00001s
.......... GA.A....C. .GG....eee .....T.
.......... GA.A....C. .GG....eee .....T.
.......... GA.A....C. .GG.ccceee eeoe.T....
.......... G.CA..ATC. AGG..GC.T. .....T.TG.
GCTTAACCC. G.CA.GA..C .GGG.GC.T. GC.T



fumC Moraxella catarrhalis
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7777777777
2244556677
3806581201
TCCAATACAC
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TAAS 5000000000 0000000000 0000000000 o oooo0c000 cocoooo0oo AC Mooo000000 cooooo
TEASY 5500000000 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
JAEZ co0c0c0o0cc000 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
J4EE  co0c0co0ccooo 0000000000 0000000000 o oooo0c000 cocoooo0oo AC Mooo000000 cooooo
7487  cocococcocoo 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
7918 5000000000 0000000000 0000000000 o oooo0c000 cocoooo0oo AC Mooo000000 cooooo
7931 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
7507  co0cco0cccoc 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
7918 5000000000 0000000000 0000000000 o oooo0c000 cocoooo0oo AC Mooo000000 cooooo
7984 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
7997 0000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
7606  co0ococo0ccococ 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
76052 0000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
7976  co0cococcocoo 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
BL5Y 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
BLE  co0ccoccocoo cooooococooo ccoooooooo o oooo0c000 cocoooooo AC Mooo000000 cooooo
LOLOIL  scccocoooco oocoocococooo 0000000000 o oooo0c000 cocoooo0oo AC Mooo000000 cooooo
7318 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
7314 5500000000 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
7435 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
7437  co0coco0cccoo 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
TATE 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
JAES  so0000c0000 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
T4 co0cco0ccocoo cocoooocoooo 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
7495 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
7508  co0cco0cccoc 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
791l 5500000000 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
7321 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
7338 0000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
79Z38 0000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
7GLL 5500000000 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
7666  co0ococo0ccocoo 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
7697  co0ocococcocoo 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
7603  co0cco0ccco0c 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
@982  co0cococcocoo coooo0o00000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
TEZY 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
V432 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
7928 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC Mooo000000 cooooo
7500 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC T....cc... 5olls o
7910 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC T.....c... 5olls o
7318  so0c0o0ccco0o cooooocoo000 0000000000 o oooo0c000 cocoooooo AC T....cc... 5olls o
B254 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC T......... S5 o
7397  co0cco0ccco0c 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
7458  co0c000cc000 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
LOWILE  scccocoooo oocooococooo 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
L0020 ccccocoooco oocooococooo ooooocoooo o oooo0c000 cocoooooo AC T....TTC.. ......
LOWS7 occcococoooco oocooococooo 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
LOWUES occcococoooco ooooococooo 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
LOLOS occccococooo oococoococooo 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
LOL74E  scccocoooco oococoococooo 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
L0202 occcococoooco oococoococooo 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
LOZILE occcococoooco ooocoococooo 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
7458 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
74BS 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
74GE  co0occ0o0ccco0c 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
J4TS 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
7480 5000000000 0oo0o0000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
7501 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
7502  co0000c0000 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
73504 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
7917 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
79438 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
794D 5500000000 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
75838 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
7585 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
7603  co000o0cc000 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
7612 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
7OZ4 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
70TE 6000000000 0000000000 0000000000 s 66000000 ccoo0o0000 AC T....TTC.. .cc.-.-.



7EEA 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
7982  co0coco0ccocoo 0000000000 0000000000 o oooo0c000 cocoooo0oo AC T....TTC.. ......
7986  co0ocococcocoo coooo000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
BLOE  co0ocococcocoo coooooco0000 0000000000 o oooo0c000 cocoooo0oo AC T....TTC.. ......
BLZ0  co0cco0ccco0c 0000000000 0000000000 o oooo0c000 cocoooo0oo AC T....TTC.. ......
@976  co0ocococcocoo 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
@979  co0cc0o0cc000 0000000000 0000000000 o oooo0c000 cocoooo0oo AC T....TTC.. ......
L2 5cccocoooo oococoococooo 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
7394 5500000000 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
TUZE 5000000000 0000000000 0000000000 o oooo0c000 cocoooo0oo AC T....TTC.. ......
7940 5000000000 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
7966  co0oc0o0cc000 0000000000 0000000000 o oooo0c000 cocoooooo AC T....TTC.. ......
LOWAD occccocoooco oocooococooo ooooocoooo o oooo0c000 cocoooooo AC T....TTC.. T.....
LOWS2 ccccocoooo 0000000000 0000000000 0000000000 00000000 AC T....TTC.. ......
LOWE7 ococcococoooo 0000000000 0000000000 0000000000 00000000 AC T....TTC.. ......
LOLO3 coccocooo0o0 0000000000 0000000000 0000000000 0OO0O0O0OD AC T....TTC.. ......
LOLO® ococcocooo0o0 0000000000 0000000000 0000000000 00000000 AC T....TTC.. ......
7317 5000000000 0000000000 0000000000 0000000000 0O0COOOO AC T....TTC.. ......
7331 5000000000 0000000000 0000000000 0000000000 0O0COOOO AC T....TTC.. ......
7304 5000000000 0000000000 0000000000 0000000000 000GCOOOO AC T....TTC.. ......
7391 5500000000 0000000000 0000000000 0000000000 0O0COOOO AC T....TTC.. ......
7396 0000000000 0000000000 0000000000 0000000000 0O0GCOOOO AC T....TTC.. ......
7430 5000000000 0000000000 0000000000 0000000000 0OOCOOOO AC T....TTC.. ......
7438 5000000000 0000000000 0000000000 0000000000 0O0GCOOOO AC T....TTC.. ......
TA34 5500000000 0000000000 0000000000 0000000000 0O0GCOOOO AC T....TTC.. ......
T4TY 5000000000 0000000000 0000000000 0000000000 000GCOOOO AC T....TTC.. ......
7350%Y 5000000000 0000000000 0000000000 0000000000 000GCOOOO AC T....TTC.. ......
7S48 5000000000 0000000000 0000000000 0000000000 000GCOOOO AC T....TTC.. ......
73986 0000000000 0000000000 0000000000 0000000000 0O0GCOOOO AC T....TTC.. ......
7987  co0cco0occco0c 0000000000 0000000000 0000000000 000GCOOOO AC T....TTC.. ......
7G04 5000000000 0000000000 0000000000 0000000000 0O0GCOOOO AC T....TTC.. ......
7078  0o0cco0occococ 0000000000 0000000000 0000000000 000COOOO AC T....TTC.. ......
7682  co0cc0o0cc00 0000000000 0000000000 0000000000 000GCOOOO AC T....TTC.. ......
7972 0000000000 0000000000 0000000000 0000000000 0O0GCOOOO AC T....TTC.. ......
7974 5000000000 0000000000 0000000000 0000000000 000GCOOOO AC T....TTC.. ......
7988  co0c0co0o0c000 0000000000 0000000000 0000000000 000GCOOOO AC T....TTC.. ......
BOEY  co0c000o0cco00 0000000000 0000000000 0000000000 0O0COOOO AC T....TTC.. ......
BILAS 5000000000 0000000000 0000000000 0000000000 000GCOOOO AC T....TTC.. ......
BIL538 5000000000 0000000000 0000000000 0000000000 000COOOO AC T....TTC.. ......
B246 0000000000 0000000000 0000000000 0000000000 0O0COOOO AC T....TTC.. ......
B208  co0ccococcococ 0000000000 0000000000 0000000000 000GCOOOO AC T....TTC.. ......
B284 5000000000 0000000000 0000000000 0000000000 000GCOOOO AC T....TTC.. ......
@975 5000000000 0000000000 0000000000 0000000000 0O0GCOOOO AC T....TTC.. ......
LOL7 coccococoooo 0000000000 0000000000 0000000000 00000000 AC T....TTC.. ......
©977  co0ccococcococ 0000000000 0000000000 0000000000 000GCOOOO AC T....TTC.. ......
LOWYS coccocooo0o0 0000000000 0000000000 0000000000 00000000 AC T....TTC.. ......
7418 5000000000 0000000000 0000000000 0000000000 000GCOOOO AC T....TTC.. ......
B240 5000000000 0000000000 0000000000 0000000000 000COOOO AC T....TTC.. ......
7316 5000000000 0000000000 0000000000 0000000000 0O0GCOOOO AC T....TTC.. ......
7330 5000000000 0000000000 0000000000 0000000000 0O0GCOOOO AC T....TTC.. ......
7334 5000000000 0000000000 0000000000 0000000000 000COOOO AC T....TTC.. ......
733%Y 5000000000 0000000000 0000000000 0000000000 0O0COOOO AC T....TTC.. ......
741G 5000000000 0000000000 0000000000 0000000000 0O0GCOOOO AC T....TTC.. ......
7914 5500000000 0000000000 0000000000 0000000000 000COOOO AC T....TTC.. ......
TSUIL 5500000000 0000000000 0000000000 0000000000 0O0COOOO AC T....TTC.. ......
TSHL 5500000000 0000000000 0000000000 0000000000 000GCOOOO AC T....TTC.. ......
7S4S 5000000000 0000000000 0000000000 0000000000 000COOOO AC T....TTC.. ......
7956 0000000000 0000000000 0000000000 0000000000 0O0GCOOOO AC T....TTC.. ......
7990 5000000000 0000000000 0000000000 0000000000 0O0GCOOOO AC T....TTC.. ......
761U 5000000000 0000000000 0000000000 0000000000 000GCOOOO AC T....TTC.. ......
TEAG 0000000000 0000000000 0000000000 0000000000 0O0COOOO AC T....TTC.. ......
B0738 0000000000 0000000000 0000000000 0000000000 000GCOOOO AC T....TTC.. ......
B07S  co0cc0occc0c 0000000000 0000000000 0000000000 000GCOOOO AC T....TTC.. ......
Bl57  co0cco0occcoc 0000000000 0000000000 0000000000 0O0GCOOOO AC T....TTC.. ......
BL7E  co0ccooccocoo 0000000000 0000000000 0000000000 000COOOO AC T....TTC.. ......
G228  co0cco0occco0c 0000000000 0000000000 0000000000 000GCOOOO AC T....TTC.. ......
@978  co0cco0occococ 0000000000 0000000000 0000000000 000GCOOOO AC T....TTC.. ......
O824 5000000000 0000000000 0000000000 0000000000 0O0COOOO AC T....TTC.. ......
LOOILO ccccocoooo 0000000000 0000000000 0000000000 00000000 AC T....TTC.. ......
LOL72  cocococooo00 06000000000 0000000000 0000000000 00000000 AC T....TTC.. .cc.-.-.
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mutY Moraxella catarrhalis
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VU2 co0cococococoo 0000000000 00000000 €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococooooo
V42D 5000000000 0000000000 00000000 €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococoooos
V432  co0cococococoo 0000000000 00000000 €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococoooos
7928  co0cococococoo 0000000000 00000000 €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococooooo
7339  co0c0o00cco00 0000000000 00000000 €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococoooos
O824 cococococcocoo coocoo0occoo 00000000 €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococoooos
7397  co0cocococcocoo coocoooccoo 00000000 €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococoooos
LOWAD coccococooo coccoocooo oooocoooo €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococooooo
LOWE7 coccocococooo coccoocooo 0o0oo0000 €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococoooos
LOLSE  ssccco00000 coccoocooo 0ooooooo €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococoooos
73504  coccco0ccoo 0000000000 00000000 €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococoooos
73505  co0ccco0ccoo 0000000000 00000000 €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococooooo
7306  co0cocococccoo coocoo00c000 00000000 €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococoooos
7950Z  co0cocococcocoo 0000000000 00000000 €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococooooo
7078  cococococcocoo coocooococoo 00000000 €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococooooo
7688  cococococcocoo coocoooccoo cooooooo €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococooooo
7982  co0cococococoo coooooccoo 00000000 €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococoooos
7986  co0cocococcocoo coocooococoo 00000000 €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococooooo
BLOE  co0cocococcocoo cooooococoo 00000000 €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococoooos
B246  co0cocococcocoo 0000000000 00000000 €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococoooos
LOW36® cocccoocooo coccoocooo 0oooo000o €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococooooo
7956  co0cocococccoo 0000000000 00000000 €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococooooo
7334 scoocoooo0 @ cococooooco ocoocooooo €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococooooo
7914 o060 0000 @ cococooooco ocoocooooo €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococooooo
7990  scoocoooo @ cococooooco ocoocooooo €5 cccoocoocoo cooooooocoo ococooooo Moo cooo000 AGoo ocooococooooo
T4T7  cococococcocoo 0000000000 00000000 €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....
LOLBZ ccccococooo ococcoocooo 00000000 €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....
@980  co0ccococcocoo coocooococoo cooooooo €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....
10111 ......... @ cococooooco ocoocooooo €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....
10052 ......... @ cococooooco ocoocooooo €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....
10097 ......... @ cococooooco ocoocooooo €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....
10200 .....c.. @ cococooooco ocoocooooo €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....
T34 scoo0c0000 @ cococooooco ocoocooooo €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....
T4TS  scooocoooo @ cococooooco ocoocooooo €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....
TEE2Z  scoocoooo @ cococooooco ocoocooooo €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....
73500  scoocoooo @ cococooooco ocoocooooo €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....
7630  scoocoooo @ cococooooco ocoocooooo €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....
7634 scoocoooo @ cococooooco ocoocooooo €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....
7676  ciieeeo.. @ cococooooco ocoocooooo €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....
7910  scoocoooo @ cococooooco ocoocooooo €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....
7682  ccoocoooo @ cococooooco ocoocooooo €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....
7318 scoocoooo @ cococooooco ocoocooooo €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....
7318 scooc0000 @ cococooooco ocoocooooo €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....
7394 scooc0000 @ cococooooco ocoocooooo €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....
741LS scooc0000 @ cococooooco ocoocooooo €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....
TEZE  ccoocoooo @ cococooooco ocoocooooo €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....
TETE scoocoo000 @ cococooooco ocoocooooo €' cccocooc00 coooooocoo cocooooo Moo cooo000 AG A.....



10113 ......... @ cococooooco ocoocooooo C©1' cccoo00000 coooo000000 cco0o0000 Moo cooo000 AG.. ....A..... o
7505  ccoococooo @ cococooooco ocoocooooo ' cccoo00000 coooo00o0000 ccoo0000 Moo cooo000 AG.. ....A..... o
TEEE ccoocoooo @ cococooooco ocoocooooo C©1' cccoo00000 coooo000000 cco0o0000 Moo cooo000 AG.. ....A..... o
8979  ......... @ cococooooco ocoocooooo C©1' cccoo00000 coooo000000 cco0o0000 Moo cooo000 AG.. ....A..... o
10024 ......... @ cococooooco ocoocooooo ' cccoo00000 coooo00o0000 ccoo0000 Moo cooo000 AG.. ....A..... o
7507  ccoococooo @ cococooooco ocoocooooo C©1' cccoo00000 coooo000000 cco0o0000 Moo cooo000 AG.. ...G...... o
7680 ... .... @ cococooooco ocoocooooo ' cccoo00000 coooo00o0000 ccoo0000 Moo cooo000 AG.. ...G...... o
8188 ......... @ cococooooco ocoocooooo ' cccoo00000 coooo00o0000 ccoo0000 Moo cooo000 AG.. ...G...... o
7318 scoocoo0oo0 @ cococooooco ocoocooooo C©1' cccoo00000 coooo000000 cco0o0000 Moo cooo000 AG.. ...G...... o

10176 ...... Cooo 000000000 000lEoMWo o 5506000 Cooo ©ooocooooo CAc1s 00000 ooooooooo0o C..G..A... ..
10063 ...... Cooo 000000000 000lEoMWo o 5506000 Cooo ©ooocooooo CAc1s 00000 ooooooooo0o C..G..A... ..
10180 ...... Cooo 000000000 000lEoMo o 5606000 Cooo ©ooocooooo CAc1s 00000 ooooooooo0o C..G..A... ..
10190 ...... Cooo 000000000 000lEoMWo o 5506000 Cooo ©ooocooooo CAc1s 00000 ooooooooo0o C..G..A... ..
7628  ...... Cooo 000000000 000lEoMWo o 5506000 Cooo ©ooocooooo CAc1s 00000 ooooooooo0o C..G..A... ..
B218  scoo000 Cooo 000000000 000lEoMo o 5606000 Cooo ©ooocooooo CAc1s 00000 ooooooooo0o C..G..A... ..
8219 ...... Cooo 000000000 000lEoMWo o 5506000 Cooo ©ooocooooo CAc1s 00000 ooooooooo0o C..G..A... ..
8969 ...... Cooo 000000000 000lEoMWo o 5506000 Cooo ©ooocooooo CAc1s 00000 ooooooooo0o C..G.GA... ..
10000 ...... Cooo 000000000 000lEoMWs oM €606006C0c00 ©oooocooooso CAc1s 00000 ooooooooo0o C..G..A... ..
10184 ...... Cooo 000000000 000lEoMWs oM 5€60006C0c00 ©ooocooooso CAc1s 00000 ooooooooo0o C..G..A... ..
10196 ...... Cooo 000000000 000lEoMWs oM 5€60006C0c00 ©oooooooos CAc1s 00000 ooooooooo0o C..G..A... ..
10055 ...... Cooo 000000000 000lEoMWs oM €606006C0c00 ©oooocooooso CAc1s 00000 ooooooooo00 C..G..A... ..
7478  ...... Cooo 000000000 0000@oMWo o 5506000 Cooo ©ooocooooo CAc1s 00000 ooooooooo0o C..G..A... ..
7991 sco0000 €86 000000000 000lEoMWs oM 5€60006C0c00 ©ooocooooso CA.T...... cooloooooo C..G..A... ..
7560  ...... Cooo 000000000 000G oM 5€606006C0c00 ©ooocoooos CAc1s 00000 ooooooooo00 C..G..A... ..
7984  ...... Cooo 000000000 000lEoMWo o 5506000 ECs €©oooco0o0o0o0 CAc1s 00000 ooooooooo0o C..G..A... ..
8972  ...... Cooo 0000Ccoo0ol c0olEsTooM coo0o0o0o ECs €©oooco0o0o0o0 CAc1s 00000 ooooooooo0o C..G..A... ..
9986  ...... Cooo 0000Ccoool c0olEsToo cooo0oo ECs €©oooco0o0o0oo CAc1s 00000 ooooooooo0o C..G..A... ..
8968  ...... Cooo 0000Ccoool c0olEsToo cooo0oo ECs €©oooco0o0o0oo CAc1s 00000 ooooooooo0o C..G..A... ..
10016 ...... Cooo 0000Ccoo0ol c0olEsTooM coo0o0o0o ECs €©oooco0o0o0o0 CAc1s 00000 ooooooooo00 C..G..A... ..
10062 ...... Cooo 0000Ccoo0ol c0olEsTooM coo0o0o0o ECs €©oooco0o0o0o0 CAc1s 00000 ooooooooo0o C..G..A... ..
10186 ...... Cooo 0000Ccoool c0olEsToo cooo0oo ECs €©oooco0o0o0oo CAc1s 00000 ooooooooo0o C..G..A... ..
10212 ...... Cooo 0000Ccoo0ol c0olEsTooM coo0o0o0o ECs €©oooco0o0o0o0 CAc1s 00000 ooooooooo0o C..G..A... ..
10224 ...... Cooo 0000Ccoo0ol c0olEsTooM coo0o0o0o ECs €©oooco0o0o0o0 CAc1s 00000 ooooooooo0o C..G..A... ..
8967  ...... Cooo 0000Ccoo0ol c0olEsTooM coo0o0o0o ECs €©oooco0o0o0o0 CAc1s 00000 ooooooooo0o C..G..A... ..
10206 ...... Cooo 0000Ccoool c0olEsToo cooo0oo ECs €©oooco0o0o0oo CAc1s 00000 ooooooooo0o C..G..A... ..
7674  ...... Cooo 0000Ccoo0ol c0olEsTooM coo0o0o0o CCCA Ceveeevenn CAc1s 00000 ooooooooo0o C..G..A... ..
8970 oMo o000€cc0 000Cooo0o0o 000lEoMWs oM €606006C0c00 ©oooocooooso CAc1s 00000 ooooooooo0o C..G..A... ..
8971 oMo o000€cc0 000Cooo0o0o 000lEoMWs oM €606006C0c00 ©oooocooooso CAc1s 00000 ooooooooo0o C..G..A... ..
10204 .T....C... ...AC..... 000lEoMWs oM €606006C0c00 ©oooocooooso CAc1s 00000 ooooooooo0o C..G..A... ..
10054 ...... Cooo 0000Ccoo0ol c0olEsTooM coo0o0o0o ECs €©oooco0o0o0o0 CA.T...... 00@oo000000 CA.G..AT.. ..
9990 ...... Cooo 0000Ccoo0ol c0olEsTooM coo0o0o0o ECs €©oooco0o0o0o0 CA.T...... 00@oo000000 CA.G..AT.. ..
7623 ...... Cooo 0000Ccoo0ol c0olEsTooM coo0o0o0o ECs €©oooco0o0o0o0 CA.T...... 00@oo000000 CA.G..AT.. ..
10046 ...... Cooo 0000Ccoo0ol c0olEsTooM coo0o0o0o ECs €©oooco0o0o0o0 CA.T...... 00@oo000000 CA.G..AT.. ..
10059 ...... Cooo 000000000 000lEoMWs oM €606006C0c00 ©oooocooooso CAc1s 00000 ooooooooo0o C..G..AT.. ..
10058 ..... ACooo o0000€oo0000 000lEoMWo o 5506000 Cooo ©ooocooooo CAc1s 00000 ooooooooo0o C..G..AT.. ..
10018 ...... €©ocoo ooo0o0oco0o000o I 5606€c000CT 560000 Cooo ©ooocooooo CAc1s 00000 ooooooooo0o C..G..AT.A G.
10032 ...... CoCo o€ooco0o0o0oo 000lEooo0ol s€o00clCooo €oolloooll@® CooMoooooo ..GTA...G. C..G..A... ..
10038 ...... CoCo o€oocooooso 000lEooo0ol s€o0clCooo Coollloooll® CooMoooooo ..GTA...G. C..G..A... ..
7542 G.TGC.C..G CGG..ACGTT GCTCGC.T.T A.CGG.CCC. .TC.GCAA.G G.G.CTT.TC CCCTTT.AGG ..CG..ATC. .T
7574 G.TGC.C..G CGG..ACGTT GCTCGC.T.T A.CGG.CCC. .TC.GCAA.G G.G.CTT.TC CCCTTT.AGG ..CG..ATC. .T
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