Supplementary

Figure S1

Split graphs resulting from split decomposition analysis of amino acid sequences of 29 ribosomal
protein (S1A) and 12 phylogenetic markers (S1B). Colours refer to the same phylogroups indicated in
Figure 1. Orange: L. delbrueckii group; red: L. alimentarius group; green: L. perolens group; dark
grey: L. casei group; dark pink: L. sakei group; violet: L. salivarius group; brown: L. reuteri group;

light grey: L. buchneri group; light blue: L. plantarum group; light pink: L. coryniformis group.

Figure S2

Histograms of the Average Nucleotide Identity (ANI), Average Amino acid Identity (AAI), and
Percentage of Conserved Protein (POCP) values. Red bars indicate the following thresholds: <75-
80% ANI indicate that genomes are too divergent to be compared based on ANI; 55-60% AAI is set

as genus boundary based on AAI; 50% POCP is set as genus boundary based on POCP.

Figure S3

16S rRNA gene sequence-based phylogenetic trees of all members of each phylogroup. The tree was
calculated using Tamura Three Parameters as distance matrix formula and minimum evolution as tree
reconstruction method. Bootstrap values (1,000 replicates) are reported in percentage at nodes (values
below 60% are not shown). The reference species for each group is indicated in red. A: L. delbrueckii
group; B: L. alimentarius group; C: L. perolens group; D: L. casei group; E: L. sakei group; F: L.
plantarum group; G: L. coryniformis group; H: L. salivarius group; I: L. reuteri group; J: L. buchneri
group; K: genus Pediococcus; L: family Leuconostocaceae. L. selangorensis is reported in L. casei
phylogroup; couples (L. rossiae-L. siliginis; L. concavus-L. dextrinicus are not reported). L. curtus

have been recently described and it is associated to L. rossiae-L. siliginis.
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Figure S3A: L. delbrueckii group
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Figure S3B: L. alimentarius group
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Figure S3C: L. perolens group
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Figure S3D: L. casei group (L. chiayiensis has been recently described and it is related to L. casei)
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Figure S3E: L. sakei group
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Figure S3F: L. plantarum group
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Figure S3G: L. coryniformis group
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Figure S3H: L. salivarius group
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Figure S3J: L. buchneri group (L. silaritficola, L. pentosiphilus, L. kosoi, L. raoultii have been recently
described, thus they are not reported in the tree but they are related to L. mixtipabuli, L. silagei, L.
kunkeei, L. farraginis).
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Table S1
Species considered in the present study and their genome features, including reference phylogroup and carbohydrate fermentation profile.
Genome Accession 168 rRNA Accession

Genus Species Strain Tsolation year Source Genome size (Mbp) GC% Phylogroups Metabolic Profiles o N MLST PMLST 165 rRNA AAL
Atopobium minutum DSM 20586T 1937 Perineal abscess 172 48.69 JQBOO0000000 x x x x
Atopobium rimae DSM 7090T 1991 Human gingival 163 1.63 JQCPO0000000 x x x x
Carnobacterium — divergens DSM 206237 1984 Vacuum packaged 34, JQBS00000000 x x x x
minced beef
Carnobacterium maltaromaticum DSM 20342T 1974 "M'"‘ with malty 376 3431 JQBGO0000000 x x x x
Convivina intestini DSM 28795T 2015 Bumble bee aut Leuconostocaceae LKOS4488 x
Malaysian acid-
Fructobacillus durionis LMG 22556T 2005 fermented condiment, Leuconostocaceae AIT80981 x
tempova
Fructobacillus feulneus DSM 136137 2002 Fie-tree 154 49 Leuconostocaceae BBXQ00000000.1 x x x x
Fructobacillus fructosus DSM 203497 1956 Flowers 148 4456 Leuconostocaceae JQBH00000000 x x x x
Fructobacillus pseudoficulneus M 15468T 2006 Rine fie 141 445 Leuconostocaceae FNWS00000000.1 x x x x
Fructobacillus tropaeoli DSM 23246T 2011 ;:’ "P:""'“’" majus , & 1.69 442 Leuconostocaceac. BBXT00000000.1 x x x x
Kandleria vitulina DSM 20405T 1973 Calf rumen 214 3503 JOBLO000000O x x x x
Lactobacillus acetotolerans DSM 20749T 1986 Femmented Vinegar 159 3626 L delbrueckii FHE AYZC00000000 x x x x
Lactobacillus acidifarinae DSM 19304T 2005 "“:‘“" :"“‘ 292 5159 L. buchneri OHE AZDV00000000 x x x x
Lactobacillus acidipiscis DSM 15836T 2000 Fermented fish 233 39.07 L. salivarius FHE AZFI00000000 x x x x
Lactobacillus acidophilus 200797 1900 Human 195 3459 L. delbrueckit 0OHO AZCS00000000 x x x x
Lactobacillus DSM 205097 1982 Muni 206 am L. salivarius FHE AYYPOO000000 x x x x
Lactobacillus algidus DSM 15638T 2000 Vacuum-nacked beef 159 36.03 L salivarius FHE AZDI00000000 x x x x
Lactobacillus alimentarius DSM 20249T 1970 Marnated fish 234 354 L alimentarius FHE AZDQO0000000 x x x x
Lactobacillus allii JCM 31938T 2017 Scallion kimehi L. alimentarius HO CPO19323 x
Lactobacillus amylolyticus DSM 11664T 1999 Acidified beer wort 154 3824 L. delbrucckit OHO AZEP00000000 x x x x
Lactobacillus amylophilus DSM 20533T 1981 ?‘“““ :V:‘“““""‘ 1.56 4361 L. delbrueckii OHO AYYS00000000 x x x x
Lactobacillus amylotrophicus DSM 20534T 2006 fc“"":‘::;“:"m"' 155 4359 L. delbrueckii oHO AZCV00000000 x x x x
Lactobacillus amylovorus DSM 205317 1981 Cale waste-com 202 3777 L delbrucckit OHO AZCM00000000 x x x x
Lactobacillus animalis DSM 20602T 1983 f:::"’)‘ plaque of 1.89 41.06 L. salivarius OHO AYYW00000000 x x x x
Gastric biopsies.
Lactobacillus antri DSM 16041T 2005 Human stomac 224 sLa L. reuteri-vaccinostercus OHE AZDK00000000 x x x x
mucosa
Lactobacillus apinarum DSM 26257T 2014 :““““Yh““"""‘ of the 146 349 L. buchneri OHE JXCT00000000.1 x x x x
Lactobacillus apis Hiall 2014 Stomach of honeybees 170 3685 L delbrueckii 0OHO JXLGO0000000.1 x x x x
Lactobacillus apodemi DSM 16634T 2006 Facces of wild 210 3863 L. salivarius FHE AZFT00000000 x x x x
Japanese wood mouse
Lactobacillus aquaticus DSM 21051T 2009 Suufuce of s utropic 241 3741 L. salivarius OHO AYZD00000000 x x x x
Lactobacillus aviarius araffinosus DSM 20653T 1986 Intestine of chicken 148 3813 L. salivarius 0OHO AYYZ00000000 x x x x
Lactobacillus aviarius aviarius DSM 20655T 1985 Facces of chicken 168 40.12 L salivarius 0OHO AYZAO0000000 x x x x
Lactobacillus backii DSM 130807 2013 Spailed lager beer L. coryniformis 0OHO ABT79648 x
Lactobacillus bifermentans DSM 20003T 1943 Blown cheese 314 4429 L. corvniformis FHE AZDAOD000000 x x x x
Digestive tract of
Lactobacillus bombi DSM 26517 2014 laboratory-reared L. alimentarius FHE KI078643 x
humhlehee aneens
Lactobacillus bombicola DSM 28793T 2015 Bumble bee sut L. delbrueckii FHE LK054485 x
Lactobacillus brantac DSM 23927T 2012 Facces of Canada 193 4748 L. casei FHE AYZQ00000000 x x x x
Lactobacillus brevis DSM 200547 1919 Fa 247 45.96 L. buchneri OHE AZCPO0000000 x x x x
Lactobacillus buchneri DSM 20057T 1903 Tomato o 245 441 L buchneri OHE AZDM00000000 x x x x
Lactobacillus cacaonum DSM 21116T 2009 f“““"“"f“ heap 192 33.87 L. salivarius FHE AYZE00000000 x x x x
Lactobacillus camelliae DSM 22697T 2007 Fermented ta leaves 257 5539 L casei 0OHO AYZI00000000 x x x x
Fermented brine used
Lactobacillus capillatus DSM 19910T 2008 for stinky tofia 224 3763 L salivarius oHO AZEF00000000 x x x x
nrodction
Lactobacillus casei DSM 200117 1916 Cheese 283 4645 L. casei FHE AZCO00000000 x x x x
Lactobacillus caviae DSM 100239T 2017 ool oty of s home- L. reuteri-vaccinostercus OHE KT343143 x
Lactobacillus cerevisiae DSM 100836T 2017 Spoiled beer L. buchneri nd KT445896 x
Lactobacillus ceti DSM 22408T 2008 Lungs of a besked 140 L. salivarius FHE JQBZ00000000 x x x x
Lactobacillus coleohominis 101-4-CHN 2009 ‘V‘"i’""' urogenital 172 411 L. reureri-vaccinostercus FHE ACOHO00000000.1 x x x x
Lactobacillus colini DSM 101872T 2017 :i‘_";""“ Bobwhite , L. delbrueckii nd KUI6I105 x
‘olimus virginianus
Lactobacillus collinoides DSM 20515T 1972 Fermenting apple 362 4611 L. buchneri OHE AYYR00000000 x x x x
Composting material
Lactobacillus composti DSM 18527T 2007 of distilled shochu 347 4395 L perolens FHE AZGAOD000000 x x x x
residue
Walls of a distilled
Lactobacillus concavus DSM 17758T 2005 spirit fermenting, 190 43 L. concavus-L. dextrinicus 0OHO AZFX00000000 x x x x
cellar
Lactobacillus coryniformis coryniformis DSM 20001T 1965 Silage 27 4256 L. coryniformis FHE AZCNO0000000 x x x x
Lactobacillus coryniformis torquens DSM 20004T 1965 Air of cow shed 278 4294 L. coniformis FHE AZDCO0000000 x x x x
Lactobacillus erispatus DSM 20584 1953 206 3659 L. delbrueckii 0OHO AZCW00000000 x x x x
Lactobacillus crustorum JCM 159517 2007 Wheat sourdoush 222 35 L. alimentarius 0OHO AZDBO000000O x x x x
Lactobacillus curieae JCM 18524T 2013 Stink tofu brine 210 398 L. buchneri OHE CPOIS906.1 x x x x
Lactobacillus curtus JCM3118ST 2017 Beer L. rossiac-Lsiliginis nd LC093898
Lactobacillus curvatus DSM 20019T 1903 Milk 182 4197 L. sakei FHE AZDL00000000 x x x x
Lactobacillus delbrucchii bulgaricus DSM 20081T 1919 Bulgarian voghourt 176 49.91 L delbrucchit 0OHO JQAV00000000 x x x x
Lactobacillus delbrueckii delbrueckii DSM 20074T 1896 Sour erain mash 175 4956 L. delbrueckii 0OHO AZCRO0000000 x x x x
Traditional dairy
Lactobacillus delbrueckii indicus DSM 15996T 2005 fermented product 188 49.54 L. delbrueckii OO AZFLO0000000 x x x x
(Dahi tyne)
Lactobacillus delbrueckii jakobsenii DSM 26046T 2013 Dolo wort (Alcholic 175 5031 L. delbrueckii OHO JQCG0000000 x x x x
fermented beveraze)
Lactobacillus delbrueckii lactis DSM 200727 1919 Emmental cheese 187 4956 L. delbrueckii 0OHO AZDE00000000 x x x x
Lactobacillus delbrueckii sunkii DSM 24966T 2012 Sunk, a Japs L. delbrueckii OHO ABG41833 x
traditional pickle
Lactobacillus dextrinicus DSM 20335T 1964 Silaze 181 3805 L concavus-L. dextrinicus OHE AYYK00000000 x x x x
Lactobacillus diolivorans DSM 14421T 2002 Maize silase 327 4001 L buchner OHE AZEY00000000 x x x x
Lactobacillus DSM 158337 2002 Facees of horses 230 39.03 L. salivarius 0OHO AZFHO00000000 x x x x
bt i e o Helldowind 0 o L et o0 azoumeomo . . . .
Lactobacillus equigenerosi DSM 18793 2008 Facees of 1.60 4265 L. reuteri-vaccinostercus OHE AZGCO0000000 x x x x
thoroushbred horse:
Lactobacillus fabifermentans DSM 21115T 2009 ', ocoa ‘1"““ he: 328 45.03 L. plantarum FHE AYGX00000000 x x x x
Lactobacillus faecis DSM 23956T 2013 Animal facces salivarius 0OHO ABS§I12750 x
Lactobacillus farciminis DSM 20184T 1970 Sausace 248 3638 L. alimentarius 0OHO AZDROOU0000D x x x x
Composting material
Lactobacillus farraginis DSM 183821 2007 of distilled shochu 2586 4205 L. buchneri FHE AZEY00000000 x x x x
residue
Lactobacillus fermentum DSM 20055T 1901 Human saliva 190 5242 L reuteri-vaccinostercus OHE JQAU00000000 x x x x
Lactobacillus floricola DSM 230377 2011 Flower of Caltha 129 3453 L delbrucchit oHo AYZL00000000 x x x x
Lactobacillus florum DSM 22689T 2010 Peony (Paconia 135 4L14 L. buchneri OHE AYZI00000000 x x x x
suffruticosa)
Lactobacillus formosensis NBRC 109509T 2015 Femented soybean L. alimentarius OHO AB794060. x
Lactobacillus fructivorans DSM 202037 1934 NA 137 3888 L. buchner OHE AZDS00000000 x x x x
Lactobacillus frumenti DSM 13145T 2000 Rye-bran sourdouch 173 4255 L. reuteri-vaccinostercus OHE AZER00000000 x x x x
Lactobacillus fuchuensis DSM 14340T 2002 o packiged 212 4178 L sakei FHE AZEX00000000 x x x x
Lactobacillus furfuricola DSM 271747 2014 Rice bran paste L. alimentarius 0OHO AB910349 x
Futsai, a traditional
Lactobacillus futsaii JOM 17355T 2010 fermented mustard 253 356 L. alimentarius OHO AZDO00000000 x x x x
Droduct
Lactobacillus sallinarum DSM 105321 1992 Chicken cron 194 3648 L delbrucchit OHO AZELO0000000 x x x x
Lactobacillus sasseri ATCC 33323T 1950 Human 189 3526 L. delbrueckii 0OHO NC 008530 x x x x
Gasric biopsies,
Lactobacillus gastricus DSM 16045T 2005 Human stomach 185 4164 L. reuteri-vaccinostercus OHE AZFN00000000 x x x x
Lactobacillus ghanensis DSM 186307 2007 Cocoa fermentation 261 37.09 L. salivarius OHO AZGBO000000D x x x x
Lactobacillus igeriorun DSM 23908T 2012 Chicken crop 191 369 L. delbrueckii 0OHO AYZO00000000 x x x x
Lactobacillus sinsenosidimutans JCM 16719T 2013 Kimchi 259 367 L. alimentarius OHO CPOI2034.1 x x x x
Facces of captive and
Lactobacillus gorillae DSM 28356T 2014 wild western lowland L. reuteri-vaccinostercus FHE AB904716 x
gorillas (Gorilla
corilla vorilla)
Lactobacillus sraminis JCM 16719T 1989 Grass silage 184 4026 L sakei FHE AYZBO0000000 x x x x
Lactobacillus hammesii DSM 16381 2005 ‘Wheat sourdough 282 4938 L. buchneri FHE AZFS00000000 x x x x
Lactobacillus hamsteri DSM 5661T 1988 Facces of hamster 184 3508 L delbrucchit FHE AZGI00000000 x x x x
Chinese traditional
Lactobacillus harbinensis DSM 169917 2006 fermented vegetable: ENY) 5308 L. perolens FHE AZEW00000000 x x x x
Suan cai
Lactobacillus hayaitensis DSM 18933T 2007 :"““ “’L - 170 34.08 L. salivarius OHO AZGDO0000000 x x x x
Lactobacillus heilongjiangensis DSM 28069T 2013 Chinese pickle 279 375 L. alimentarius OHO CPOI2559.1 x x x x
Honey stomach of the
Lactobacillus helsingborgensis DSM 26265T 2014 honeybee Apis 202 364 L delbrucchit OHO JXIR00000000.1 x x x x
mellifera
Lactobacillus helveticus CGMCC 1-1877T 1919 Emmental cheese 183 3678 L. delbrueckii 0OHO AZEK00000000 x x x x
Lactobacillus herbarum DSM 100358T 2015 Chinese femenied 290 45 L plantarum OHE LFEE00000000.1 x x x
Lactobacillus hilgardii DSM 20176T 1936 Wine 260 3958 L. buchneri OHE AZDF00000000 x x x x
timothy grass
Lactobacillus hokkaidonensis DSM 262027 2013 (Phileun pratense L) 233 3813 L reuteri-vaccinostercus OHE JQCH00000000 x x x x
silage
Lactobacillus hominis DSM 23910T 2013 Human intestine 193 L delbrucckit OHO AYZP00000000 x x x x
Lactobacillus homohiochii DSM 2057IT 1957 Snoiled sake 139 L. buchneri FHE JOBN00000000 x x x x
Lactobacillus hordei DSM 19519T 2008 Malted barley 230 salivari OHO AZDX00000000 x x x x
Lactobacillus ers DSM 13335T 1999 Human urine 127 L. delbrueckii OHO AZETO0000000 x x x x
Lactobacillus ingluviei DSM 15946T 2003 Pigeon. cron 216 L. reuteri-vaccinostercus OHE AZFK00000000 x x x x
Lactobacillus insicii DSM 29801T 2016 Pork salami L. alimentarius 0OHO KP677494 x


https://www.ncbi.nlm.nih.gov/sites/entrez?term=AB794060&cmd=Search&db=nuccore
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Table S2

Sequence information for the 29 ribosomal proteins and 12 phylogenetic markers.

Genes MLST
L. salivarius
UCC118 locus
Gene tag* COG Annotation Co-ordinates* Length*
dnak LSL 0578 COG04430 Chaperone protein 619577..621424 1848
fusA LSL 0202 COG0480J  Protein Translation Elongation Factor G 244403..246496 2094
groEL LSL 1211 COG04590 Molecular chaperone GroEL 1246385..1248007 1623
gyrd LSL 0006 COGO188L DNA gyrase subunit A 6446..8998 2553
gyrB LSL_0005 COGO0187L DNA gyrase subunit B 4451..6409 1959
ileS LSL 1042 COG0060J  Isoleucyl-tRNA synthetase 1065203..1067998 2796
lepA LSL 0580 COGO0481M  GTP-binding translation elongation factor 622843..624672 1830
pheS LSL 0813 COGO0016]  Phenylalanyl-tRNA synthetase subunit alpha 829184..830230 1047
recA LSL_1130 COGO0468L  Recombinase A 1161704..1162849 1146
rpoA LSL 1409 COG0202K DNA-directed RNA polymerase subunit alph ~ 1482888..1483832 945
rpoB LSL 0197 COGO0085K DNA-directed RNA polymerase beta chain 235025..238624 3600
rpoC LSL 0198 COGO0086K DNA-directed RNA polymerase subunit beta 238653..242318 3666
Genes rMLST
L. salivarius
UCC118 locus
Gene tag* COG Annotation Co-ordinates™ Length*

rpsA LSL 0887 COGO0539]  SSU ribosomal protein S1P 910977..912024 1048
rpsB LSL 0511 COG0052]  SSU ribosomal protein S2P 557234..558031 798
rpsC LSL 1429 COG0092]  SSU ribosomal protein S3P 1492402..1493058 657
rpsD LSL_1077 COG0522]  SSU ribosomal protein S4P 1101963..1102562 600
rpsE LSL 1418 COGO0098J  SSU ribosomal protein S5P 1488030..1488530 501
rpsF LSL_0007 COGO0360J  SSU ribosomal protein S6P 9217..9507 291
1rpsG LSL 0201 COG0049]  SSU ribosomal protein S7P 243812..244282 471
rpsH LSL_1421 COGO0096J  SSU ribosomal protein S8P 1489522..1489920 399
rpsl LSL 1402 COGO0103J  SSU ribosomal protein S9P 1477906..1478297 392
rpsL LSL_0200 COGO0048J  SSU ribosomal protein S12P 243364..243777 414
rpsM LSL 1411 COG0099J  SSU ribosomal protein S13P 1484365..1484696 332
rpsO LSL 0638 COGO0184]  SSU ribosomal protein S15P 681490..681759 269
rplA LSL 1239 COGO0081J  LSU ribosomal protein L1P 1272210..1272751 542
rplB LSL 1432 COGO0090J  LSU ribosomal protein L2P 1493784..1494599 816
rplC LSL 1435 COG0087]  LSU ribosomal protein L3P 1495557..1496180 624
rplD LSL 1434 COGO0088J  LSU ribosomal protein L4P 1494909..1495532 624
rplE LSL 1423 COG0094]  LSU ribosomal protein L5P 1490153..1490695 543
rplF LSL_ 1420 COGO0097]  LSU ribosomal protein L6P 1488953..1489489 537
rplL LSL 1237 C0OGO0222] LSU ribosomal protein L12P 1270893..1271206 314
rpll LSL 1727 COG0359]  LSU ribosomal protein LOP 1809124..1809573 450
rplJ LSL 1238 C0GO0244]  LSU ribosomal protein L10P 1271311..1271814 504
rplK LSL_1240 COGO0080J  LSU ribosomal protein L11P 1272873..1273279 407
rplM LSL 1403 COGO0102J  LSU ribosomal protein L13P 1478312..1478755 444
rpIN LSL 1425 COGO0093]  LSU ribosomal protein L14P 1491066..1491428 363
rplO LSL_1416 COG0200J  LSU ribosomal protein L15P 1487364..1487798 435
rplQ LSL 1408 COG0203] LSU ribosomal protein L17P 1482490..1482849 360
rplT LSL 0497 C0GO0292]  LSU ribosomal protein L20P 546770..547101 332
rplWw LSL 1433 COGO0089J  LSU ribosomal protein L23P 1494625..1494909 285
rplX LSL 1424 COGO0198]  LSU ribosomal protein L24P 1490781..1491025 245

*These columns are provided according to the reference genome L. salivarius UCC118




Table S3: 15 clade-specific genes

>QTS 863
MKRIGIMTSGGDAPGMNVAIRAVARKAISSGLEAYGINYGFAGLVAGDIHEFKATDLDDM
VSQGGTMLYSARYPEFAQEESQLKGIEQLKKFGIDALVVIGGDGSYHGALRLTEHGYNTI
GLPGTIDNDIPFTDFTIGFDTALNTAVDAIDKVRDTAKSHQRVFAVQVMGRHAADIALWA
GVASGADAVIAPGFDYDVEATIANKLKRNRANGKDYGIIVIAEGDANSEAAPEFIKKLKQY
GDFDARATVIGHVQRGGVPSAKDRVLASKMGAYAVELLLEGKGGLAVGILDNKVQAHDIT
DLFDAKHQADDSLYQLSEDLSE

>QTS 494
MEYTEIMVRYGELSTKGKNRKDFITARLGGNIRKSLKDFEQVVVHPNRDRTHVTLNGASSA
AVIARLKRVFGIONLSPMLKVEKSMEAVOEGALAMMKEQLKPOMTFKINTRRSDKDEFPIN
TDTMNRELGGFILENFPESQVKMKNPDITLRVEIRSNGIFLTSEVINGAGGLPVGTAGKG
MMMLSGGIDSPVAAYLGMKRGVEMEMVHFFSPPYTSEQALAKAKELSGKLAAYSGNVQFL
QVPFAEIQETIKEKCPEGYLMTIQRRMMLRLTVALAQKRGGLATIFNGESLGQVASQTMES
MMAINDVTTMPIIRPVVSMDKNEIIEIAKEIDTYDLSIMPFEDCCTIFAPPAPKTRPDLE
KARYYESKIDVEGLMKRALDGVQVTNIHAGEEFLNONEEVFAELL

>QTS 497
MTDNSKTRVVVGMSGGVDSSVVAYLLKKQGYDVVGVEFMKNWDDTDENGYCTATEDYKDVA
KVAAKIGIPYYSVNFEKEYWDRVFTYFLDEYKKGRTPNPDVICNNEIKFKAFLDYAISLG
ADYVATGHYAQVERDENGHQHLLRATDSNKDQTYFLSQLSAEQLDRVMEPLGGMVKPEVR
ATAKEAGLAVYDKKDSVGICFIGEKNFREFLSNYLPAKPGKMMTLDGEVKGEHAGLMYYT
IGQRRGLGIGGGSKNNEPWFVVGKDLSKNILYVGQGFDNPHLYAASLDASDMHFVNRLGE
ERGHDFRCTAKFRYRAKDVPVTVHESDDEFSKVTVDFDEPARAITPGQALVLYDGEECIGG
GIIDAAYSESKQQLQYV

>QTS 502
MKCPHCGNNGSRVVDSRPTDEGRVIRRRRECEDCGFRFTTFERVEATPLLVIKKNGSREE
FDRDKILKGIVRAAEKRPVKMEQMTDIVDKVENKIRSLGESEVSSQVIGEYVMNILVDLD
ETIAYIRFASVYRQFKDMNVFLNELQDMVKKDEEEKDHK

>QTS 509

MLEVKQYDGRDYDVIVVGAGHAGSEAALAAARMGNKTLLMT INLDMVAFMPCNPSIGGPA
KGIVVREIDALGGEMGRNIDKTYVQOMRMLNTGKGPAVRALRAQADKHAYHAEMKKTIEAE
PNLTLRQGIVDDLIVEDGVCKGVITNTGARYHAKSVVLTLGTAARGKIIIGELQYSSGPN
NSQAALELTKNLTEKYHFELERFKTGTPPRVDGGTIHYAETEEQPGDEEPNHESEFQTPDS
KYLELKNQLSCWLTYTNEKTHEITIRENLSRAPMFSGVIEGVGPRYCPSIEDKIVREFADKD
RHQLFLEPEGRKTDEWYVQGLSTSMPEEVQQQILHSIKGLEDAEMMRPGYAIEYDVVAPY
QLKNTLETKLIKNLYTAGQTNGTSGYEEAAGQGLIAGINAGRRALGQEPFTLKRSDAYIG
VMIDDLVTKGTKEPYRLLTSRAEYRLILRHDNADLRLTEMGHDLGLVSEEEYAAFLOKKA
DIQDELHRLEQIRIKPGQVKEFLESKGSHGLKDGVLAAEFLRRPEVTYADLLKFIPASEK
QLDRRVVEQVEIEIKYAGYIKKAQERVDRLKKMEAKVIPDRIDYNAISGLATEGRQKLEK
IRPTTIAQASRISGVTPADIAILSVYIQQGKIAKI

>QTS 514
VEKKDLEFDQITEVTHNAEDLLNKLHETQSAMVEIMEENAELKIENQHLRERLKQATAAEH
ENEGTKNTKHGLSKSLONLEKLYASGYHICNEFFGKHRQDDEECAFCLTVIYGDR

>QTS 569
MKKYRINSGVNLVILPTTQFKTLHIAVDFVAPALTSNISARSLLSYLMAVSARRYPTQQD
VAQKTIDLYGAQYQTDVYRFGQTHHLRVTMQLPAPDYVSDGSNLLVSAFDFLKDMMEDPL
VGEQKFDDDVFAKEKQSLINELESISDDKSRYAISQLRNITYDVPNLQSSSAGDIDLVKN
LTSESVYTTYKNMITNDLVNIVVLGDVNDSEVASLVSGWSVPARRLPFLQPFYRQALRPA
TVEKEKHLODINQAMLTLAMHLDVPPLDKOQRFAAMVMNALLGGSPLSKLEMNVREKASLA
YSIYSKWQYDTGFLLIAAGLDADKVAQTEKMIHQEILAMONGDFDEKVVASIKKSLINDY
LSQODSPNSQIEIAFSRLLTGSETSEFEWIKQVQAVTSNDIALVAQKLQIQSREFILLPKE
>QTS 898
MONVVLKGHKNGYVIAIRADSKFEDVLAEVTTLFADLOKDKKRDSAQPISFNITTGTRLL
SAEEKKKIEDVVSNYPLFSIHKEFTSDVMLVQODATIEMVESKVVHLNANTVRNGQIEYIKGD
VLEFIGNLHRGGILRATGNVFLLGNCEGITHAGYLSDAQATITIAGNVSKAQQVRIADVVDIT
SDDEEKMARDSEVVVYVNDLHALDYTERDQVKVIRPKLEAHMGGY

>QTS 1754
MDKFLTMNDLQEMTLKEIYNLAREYKISYYSQOMNKKELSLAVLRAQAKKQSEVEMEGVLD
IIGNEGYGFLRPINYGSSQEDIYISASQITRFGLRNGDLVGGEARHPRPGERYYGLMRVT



SVNNKDPEEAKQRPHFPALTPIYPNQOLTLATTPDVLSTRLVDLFAPIGFGQRGLVVAPP
KAGKTTLLKATIANGISKNHPNAKLIVLLIDERPEEVTDLERSIDGEVVYSTFDQEPRNHT
RVSELVLORAMRLVEDKQDVVILLDSITRLTRAYNLVTAPSGRTLSGGVDPASFYKPKKE
FGAARNIEEGGSLTIIGTALVDTGSRMDDVIYEEFKGTGNSELVLSRNLAERRVFPALDI
RQSGTRKEELMISRDVLEQLWNIRRSMRGDALEYTEQILQLMKNTKNNDEF IANLKNLNE
GKKS

>QTS 2490
LTEDKKNTEETQEKEEFEVFMPEANRVEMPATEFKEQPDY LKTFANEY ISKFDESDLEIM
DVYDGNHDVIEINTYLTNNMAFSRONLVKHVLNIHANRFLDMLNNIQKQTGVDPONMKTY
EDWEKWYTDRRNEIKQTLS

>QTS 2524
MSHASQDNFLLLAKEAKKHNDLPQAKQYLLEALRLGHDSDIVCELCEIYLSQEKGDQAYS
LIKEEPDLFSNQRVYNTYLKILAFQHYATEAAELEHLLOQKKLPVKIEPVSQIKQLETIMRN
FKQLKYIQEKDYLLLYCLSTENFTNLAKSILIDPSPNFALRLSLCEDLIKLGYSEKVQVY
ILGELKDFIPKETDLLEKSLIYREVCVSLADYFRQDPSKLPIMIGEMNVCLGMLYPRLND
YIRDPDQFAHDFRNYLEQKKGGANQKLLNKIYEYLAYEKATNSDFE

>QTS 2525
VKFPIGLRLNAKVNNITKLGIFVTLPHQHHGLIFHKDFGDKWESVKKKYSVGDEIRVVVI
NNHEGKISLSLSQVNNPDLVDPTNEFKDSKDFTPLAKLLEKSTDKIANLKNQLNLSDR
>QTS 3870
MLDSIFSRNTEADKMVVKQQPRYVFGVLNLKTDAGYEIHFLNIPDLSAKGVTYAETLYYA
YRVLSHFLEPFKEDAAQILQYTFRELPIFKKDKNSFLTLITVTHDLDPHKMEMTFLLPQT
RASELADEADQVGRLIRFLPNRSTSDQA

>QTS 4397
MLNFKEKDLRAAVETPQSIGDTRQALTDLYHQRLNYLSGKAQWTTNDQALFELNCSYSRL
LLDRIWEAYTDNDTIKDSELLDHTWLQVRGSTSNWVSLDVNYATEDHNTTLESIQQPLTE
RAVLAAHNLPTLTKKGDEFMLPESDYEPLIQMIKLLYKADYRFTSARETILQPVNNLTEP
VVENQPKNFTATEQVGTNVNKLIHLDTQIGRYDVRSFKVVDEDGNNVTKEGKPQISASGL
FTWKAENIAPLLDHELTLTVVGVETESLPSLDKLFISAANNSILMKTGDTMSSYRLELPN
KKTLGVSVDARSESLVLHYPDDETQVYELIKQYPFLGEWLNDVIIKK

>QTS 4707
MNRHNNNSNKNMTRESFRRKRKPFYKRKPFIISLILIIILIIGLLIFWKSTSSKDNTHTT
QPSHKIEKVKPKKETKKKVTKKKHVKKAKKQKAADE I TAKQQENDNKPKNDQQOKKTTNQI
KNAGTYTDLTYDTDWYTFEISNDVKLVKDSNGDAALLVKYNYTNKTQSNEIPQRVONTAT
MLKQDNQQLTATTASGEYSTIVNSSNNGLVQPNKSFDGALLVKVKDTDSEVTMYFKNIQT
NDWLDTTQPLKLK



