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1 Supplementary Figures
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Supplementary Figure 1. Growth of alfalfa after: A) pre-cultivation and transplantation; B) 7 days;
C) 14 days; D) 21 days of the experiment.
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Supplementary Figure 2. Changes of the content of heterotrophic bacteria after consecutive weeks
of experiment. Error bars represent standard deviations.



2 Supplementary Table

Supplementary Table 1. Changes of soil pH and redox potential after three consecutive weeks of
experiment. Bacteria mean bioaugmentation with appropriate bacterial strains; metabolites mean
application of their metabolites.

pH

Control  ANT H12B ANT H59 ANT WA51

7 days Bacteria 6.72  6.553333 6.676667 6.736667
Metabolites 6.553333 6.406667 6.56 6.436667

14 days Bacteria 6.746667  6.553333 6.623333 6.746667
Metabolites 6.55 6.493333 6.6 6.366667

21 days Bacteria 6.76  6.533333 6.556667 6.77
Metabolites 6.606667 6.406667 6.543333 6.33

Redox potential

Control ANT H12B ANT H59 ANT WAS51

Bacteria 19  29.33333 21.66667 18.33333

7 days Metabolites 27.66667 38 28.33333 36
14 days Bacteria. 18  28.66667 24.66667 18
Metabolites 29 32.66667 26.33333 39.66667

21 days Bacteria 11.33333  24.33333 23.66667 10.66667

Metabolites 20  31.33333 23.66667 35.66667
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3 Supplementary Data

Supplementary Data 1. Sequences of the reference bacterial enzymes/proteins involved in plant
growth promotion used for the comparative proteomic analysis.

>Urease~ureA~WP_ 000779223
MKLTPKELDKLMLHYAGELAKKRKEKGIKLNYVEAVALISAHIMEEARAGKKTAAELMQE
GRTLLKPDDVMDGVASMIHEVGIEAMFPDGTKLVTVHTPIEANGKLVPGELFLKNEDITT
NEGKKAVSVKVKNVGDRPVQIGSHFHFFEVNRCLDFDREKTFGKRLDIASGTAVRFEPGE
EKSVELIDIGGNRRIFGEFNALVDRQADNESKKIALHRAKERGFHGAKSDDNYVKTIKE
>Urease~ureB~WP_ 000724295
MKKISRKEYVSMYGPTTGDKVRLGDTDLIAEVEHDYTIYGEELKFGGGKTLREGMSQSNN
PSKEELDLIITNALIVDYTGIYKADIGIKDGKIAGIGKGGNKDMODGVKNNLSVGPATEA
LAGEGLIVTAGGIDTHIHFISPOQOQIPTAFASGVTTMIGGGTGPADGTNATTITPGRRNLK
WMLRAAEEYSMNLGFLAKGNASNDASLADQIEAGAIGFKIHEDWGTTPSAINHALDVADK
YDVQVAIHTDTLNEAGCVEDTMAATIAGRTMHTFHTEGAGGGHAPDI IKVAGEHNILPAST
NPTIPFTVNTEAEHMDMLMVCHHLDKSIKEDVQFADSRIRPQTIAAEDTLHDMGIFSITS
SDSQAMGRVGEVITRTWQTADKNKKEFGRLKEEKGDNDNFRIKRYLSKYTINPATIAHGIS
EYVGSVEVGKVADLVLWSPAFEFGVKPNMIIKGGEFIALSQMGDANASIPTPQPVYYREMFA
HHGKAKYDANITFVSQAAYDKGIKEELGLERQVLPVKNCRNITKKDMQEFNDTTAHIEVNP
ETYHVEFVDGKEVTSKPANKVSLAQLFESIF

>Phosphate solubilization~pggB~WP 002113742
MYIYVLGSAAGGGFPQWNCNCPNCHGVRTGTIQAKARTQSSIAVSENGTDWVLLNASPDI
ROQLFEFKAAQPARKLRDTGIISVILMDSQLDHTTGLLTLREGCPMNVWCTEMVHQDLTN
GFPVFNMLKHWNGGLQYHEINPKQAFKIDGFENLEFLPLITKSAAPPYSPHRNNPHDGDN
IALTIKDHKTQKQLFYAPGLGKIDDQIMQIMQSSDCVMIDGTLWTDDEMQQTGVGTKTGR
EMGHLYISGEGGSLSYLNKLSTPKKVLIHINNTNPILNENSSQFAELKANGVEVAYDGMQ
IEL

>Phosphate solubilization~pgqC~WP 004225008
MLITDTLSPQAFEEALRAKGAFYHIHHPYHTIAMHNGDATRKQIQGWVANRFYYQTTIPLK
DAATIMANCPDAQTRRKWVQRILDHDGSHGEDGGIEAWLRLGEAVGLSRDDLLSERHVLPG
VRFAVDAYLNFARRACWQEAACSSLTELFAPQIHQSRLDSWPQHYPWIKEEGYFYFRSRL
SQANRDVEHGLALAKAYCDSAEKQONRMLETLQFKLDILWSMLDAMTMAYALQRPPYHTVT
DKAAWHTTRLV

>Phosphate solubilization~pggE~WP 002113586
MTEGVGLPLWLLAELTYRCPLQCPYCSNPLDYAQHKNELTTQEWEFDVFDQARQOMGAVQLG
FSGGEPLVRODLEQLVAHAHQQOGFYTNLITSGMGLTEQRIADLKQAGLDHIQVSFQASDP
VVNDALAGSKHAFEQKYEMCRLVKKYDYPMVLNEVIHRHNIDQIEQIIELCLELNADTVE
LAICQFYGWAFLNRQGLLPTQEQLTRAERITNEYREKLKAQNHPCKLIFVVPDYYEERPK
ACMNGWGKIFFTVAPDGMALPCHAARQLPISFPNVREHKLSDIWYKSTGENHFRGDAWMP
EGCRSCPDKDRDFGGCRCQOAYMLTGDAANADPVCGKSPYHOMIEQARAESQLVAPLONLV
FRNSRNSKSLSATONIPVHTITDI

>Phosphate solubilization~pggqF~WP 004225013
MTLATRTVTLPGGLQATLVHQPQADRAAALARVAAGSHHEPSRFPGLAHLLEHLLEYGGE
RYQDDDRLMGWVQRQGGSVNATTLARHSAFFFEVAADALADGVARLQEMLQAPLLLREDT
QREVAVIDAEYRLIQQHEPSRREAAVRHAASAPAAFRRFQVGSADALAGDLAALQAALGD
FHRTHYVARRMOLWLOGPOSLEALGELAARFAAGLAAGEAPPPAPPLRLGEFTALQLAVS
SQPALWRCPLIALSDNVTLLREFLLDEAPGSLMAGLRQRRLAGDVALNWLYQDRHLGWLA
LVFASDRPEEVDRQITHWLQALQQTTPEQQQHYYQOLSRRRFQALSPLDQLRQRAFGFAPG
APPAGFADFCAALQVAPSVSLACQTVSPGEPVATQGEFSLPLSRWRRRPESDPALAFAFYP
QAAGDLVAKCPEKAAPLLHLPSPGDPPRLLLRPPFYCSPDQAEGLARGEQLRPLLAALRH
AGGHGEWHLFDGSWOQLTLOLPEPGRRPEAILQAILROQLALPVASLTPSPESIAIRHLMAQ
LPERLGTSGHQKGWLAALAGGSAEDAQWVARQLSLITAPVNPPMPAPAPCRRGVERLVYP
GGDTALLVFIPLPDGASLAALRLLAQHCEPLFFQRLRVEQQIGYVVSCRYQRVADRDGLL
MALQSPDRRAGELLRCGKDFLRQLAPMDEATFRPLOORLAAQIRASRPPEARALSALRQE
YGLPELTPQAVDALRVAEVADLAREMTRRRRRWQVLEFTTGD

>Phosphate solubilization~pggG~WP 003597599



MHVVILGSAAGGGVPQWNCRCSICSLAWAGDSRVRPRTQSSIAVSPDGERWLLLNASPDI
ROQOIQANPOMHPREGLRHSPIHAVLLTNGDVDHVAGLLTLREGOQPFTLYATPGILASVSD
NRVEFDVMAADVVKRQTIALNETFEPVPGLSVTLESVPGKVPLWLEDASMEIGAETETTVG
TMIEAGGKRLAYIPGCARVTEDLKARIAGADALLFDGTVLEDDDMIRAGVGTKTGWRMGH
IQOMNGETGSIASLADIEIGRRVEFVHINNTNPVLIEDSYERASVEARGWTVAHDGLTLDL
>Phosphate solubilization~pstA~WP 001251998
MAMVEMOQTTAALAESRRKMOARRRLKNRIALTLSMATMAFGLFWLIWILMSTITRGIDGM
SLALFTEMTPPPNTEGGGLANALAGSGLLILWATVFGTPLGIMAGIYLAEYGRKSWLAEV
IRFINDILLSAPSIVVGLEVYTIVVAQMEHFSGWAGVIALALLQVPIVIRTTENMLKLVP
YSLREAAYALGTPKWKMISAITLKASVSGIMTGILLATIARIAGETAPLLETALSNQFWST
DMMOPIANLPVTIFKFAMSPFAEWQOLAWAGVLIITLCVLLLNILARVVFAKNKHG
>Phosphate solubilization~pstB~EIG5157684
MSMVETAPSKIQVRNLNEFYYGKFHALKNINLDIAKNQVTAFIGPSGCGKSTLLRTEFNKMFE
ELYPEQRAEGEILLDGDNILTNSQDIALLRAKVGMVFQKPTPFPMSIYDNIAFGVRLFEK
LSRADMDERVOWALTKAALWNETKDKLHOSGYSLSGGOQQORLCIARGIAIRPEVLLLDEP
CSALDPISTGRIEELITELKQDYTVVIVTHNMQOQAARCSDHTAFMYLGELIEFSNTDDLE
TKPAKKQTEDYITGRYG

>Phosphate solubilization~pstC~WP 000741620
MAATKPAFNPPGKKGDITIFSVLVKLAALIVLLMLGGITIVSLIISSWPSIQKFGLAFLWTK
EWDAPNDIYGALVPIYGTLVTSFIALLIAVPVSFGIALFLTELAPGWLKRPLGIAIELLA
AIPSIVYGMWGLFIFAPLFAVYFQEPVGNIMSNIPIVGALFSGPAFGIGILAAGVILAIM
ITPYIAAVMRDVFEQTPVMMKESAYGIGCTTWEVIWRIVLPFTKNGVIGGIMLGLGRALG
ETMAVTFIIGNTYQLDSASLYMPGNSITSALANEFAEAESGLHVAALMELGLILEFVITFEI
VLAASKFMIMRLAKNEGAR

>2,4-Diacetylphloroglucinol synthesis~phlA~P18952
MSMPLSFTSAVSPVAAIPTPRAAAETRTAASLRHAGKSGPVASPSONTLNAQNLLNTLVG
DISAAAPTAAAAPGVTRGQQOSQEGDYALALLAKDVYSLNGQGAAGFNRLSDSALLGEFGID
PASLHDAGSGEFQAGIYSNDKQYVLAFAGTNDWRDWLSNVROQATGYDDVQYNQAVAAAKSA
KAAFGDALVIAGHSLGGGLAATAALATGTVAVTENAAGVSDYTLNRLGIDPAAAKKDAEA
GGIRRYSEQYDMLTSTQESTSLIPDAIGHNITLANNDTLTGIDDWRPSKHLDRSLTAHGI
DKVISSMAEQKPWEAKANA

>2,4-Diacetylphloroglucinol synthesis~phlB~P18954
MPEGRRLRRALATIALLALVAVTGLLMMAKEQOMGQOEISPFDGHSNLALAQAVARGDTQGI
HAQATQDRLRERGDRQVTLLOWAVLSQQPDSVQALLDLGADPAAAGLDGNSALHTAAMLQ
DAQYLRLLLAEGAQMNVRNAVTGATPLAAAVLAGREEQLRLLLAAGADTTLSDRLGDTPL
HLAAKINRRTWRCCCCRPGPMPGRATSRASRSSFTSRKRRRICRMTN
>2,4-Diacetylphloroglucinol synthesis~phlC~WP 000731014
MKKKVLALAAAITVVAPLOSVAFAHENDGGSKIKIVHRWSAEDKHKEGVNSHLWIVNRAT
DIMSRNTTLVKQDRVAQLNEWRTELENGIYAADYENPYYDNSTFASHFYDPDNGKTYIPF
AKQAKETGAKYFKLAGESYKNKDMKQAFFYLGLSLHYLGDVNQPMHAANFTNLSYPQGFH
SKYENFVDTIKDNYKVTDGNGYWNWKGTNPEEWIHGAAVVAKQDYSGIVNDNTKDWEVKA
AVSQEYADKWRAEVTPMTGKRLMDAQRVTAGYIQLWEDTYGDR
>2,4-Diacetylphloroglucinol synthesis~phlD~WP 011064130
MSTLCLPHVMFPOQHKITQQOMVDHLENLHADHPRMALAKRMIANTEVNERHLVLPIDELA
VHTGFTHRSIVYEREARQOMSSAAARQATENAGLQISDIRMVIVTSCTGFMMPSLTAHLIN
DLALPTSTVQLPIAQLGCVAGAAAINRANDFARLDARNHVLIVSLEFSSLCYQPDDTKLH
AFISAALFGDAVSACVLRADDQAGGFKIKKTESYFLPKSEHYIKYDVKDTGFHFTLDKAV
MNSIKDVAPVMERLNYESFEQNCAHNDFFIFHTGGRKILDELVMHLDLASNRVSQSRSSL
SEAGNIASVVVFDVLKRQFDSNLNRGDIGLLAAFGPGFTAEMAVGEWTA

>Hydrogen cyanide synthesis~hcnA~WP 003113684
MHLLERQHDIQPLSRADMTIHLNGOPVAAAAGETVLNVLNAVGLRRLARNDHGQASGAEFC
GMGVCHCCLVAIDGRPKRRACQTVVRPGMRVETESNRFDQEERP

>Hydrogen cyanide synthesis~hcnB~WP 003113685
MNLRPVIVGGGSAGMAAATIELARRGVPCVLFDEASRPGGVVYRGPLRAGVDPAYLGARYT
RMLEKLRRDEFSACAGHIDLRLNSRVVGGDGOQRLMVLDEAERLHEVEYSHLLLATGCHERS
VPFPGWTLPGVMLLGGLQLOIKSGVVKPLGDTLIAGSGPLLPLVACQLHAAGVRVAGVYE
ACAFGRMARESLALLNKPQLFLDGLSMLGYLKLNGIPLHYGWGVVEASGDGELTEVTVAP
YDEEWRPDLENARPVKASTLAVGYGFIPRTQLSQQLGLEHGEFSDDGYLRAECNVWQQSSQ
PHIHLAGDMAGIRGGEAAMIGGRIAALSILLOQREATIAPAEAIERRESHLARLEAIKREFRA



GVERYTQORGARQVELARADTVICRCEQVTRGDIERALEQGVQDIAGLKMRTRAGMGDCQG
RMCIGYCSDRLRRATGRHDVGWLRPRFPIDPIPEFSAFONLGTEA

>Hydrogen cyanide synthesis~hcnC~WP 003113686
MNRTYDIVIAGGGVIGASCAYQLSRRGNLRIAVVDDKRPGNATRASAGGLWAIGESVGLG
CGVIFFRMMSSRNRREAQGAAVAVDASTPHILPPAFFDLALOSNALYPELHRELIERHGM
DFKFERTGLKYVIQDDEDRQYAEHIVAQIPHLAEQVRWLDREELRRAEPAVSHAAHGALE
FLCDHQVSPFRLADAYLEAARQNGVELLPGTNVTGVLROQGRRISGVRTDNAGVLHCRTLI
NAAGAWAAELSEMATGRRIPVKPVKGQIVLTERMPRLLNGCLTTSDCYMAQKDNGEILIG
STTEDKGFDVSNTFPEIAGLVQGAVRCVPELQQVNLKRTWAGLRPGSPDELPILGPVAEV
EGYLNACGHFRTGILTSAITGVLLDRLVHEETLPLDIAPFLAARFQPEPAAVAVAAC
>Acetoin and 2,3-butanediol synthesis~ilvI~WP 001295534
MEMLSGAEMVVRSLIDQGVKQVFGYPGGAVLDIYDALHTVGGIDHVLVRHEQAAVHMADG
LARATGEVGVVLVTSGPGATNAITGIATAYMDSIPLVVLSGQVATSLIGYDAFQECDMVG
ISRPVVKHSFLVKQTEDIPQVLKKAFWLAASGRPGPVVVDLPKDILNPANKLPYVWPESV
SMRSYNPTTTGHKGQIKRALOTLVAAKKPVVYVGGGAITAGCHQQOLKETVEALNLPVVCS
LMGLGAFPATHROQALGMLGMHGTYEANMTMHNADVIFAVGVREDDRTTNNLAKYCPNATV
LHIDIDPTSISKTVTADIPIVGDARQVLEQMLELLSQESAHQPLDEIRDWWQQIEQWRAR
QCLKYDTHSEKIKPQAVIETLWRLTKGDAYVTSDVGQHOMFAALYYPFDKPRRWINSGGL
GTMGFGLPAALGVKMALPEETVVCVTGDGSIQMNIQELSTALQYELPVLVVNLNNRYLGM
VKOWODMIYSGRHSQSYMOSLPDEFVRLAEAYGHVGIQISHPHELESKLSEALEQVRNNRL
VEVDVTVDGSEHVYPMQIRGGGMDEMWLSKTERT

>Acetoin and 2,3-butanediol synthesis ~budA~WP 005311953
METHTQCDCAIEISQQFARWQARQGGGEVYQSSLMSALLAGVYEGETTMADLLRHGDFGL
GTFNRLDGELTAFERQITHQLKADGSARPAQAGQKTPFAVMTHFRPCLERRFDHPLSRDET
HOWIDQLVGTDNVEVAFRLDGLFEQAQVRTVPCQTPPYKPMLEAIEAQPLEFSFSQRRGTL
VGFRCPPFVQGINVAGYHEHFITEDRKGGGHILDYAMGHGQLOLSVVQHLNIELPRNPAF
QOADLNPADLDRAIRAAEG

>Acetoin and 2,3-butanediol synthesis ~budB~WP_ 004175750
MDKQYPVROWAHGADLVVSQLEAQGVRQVFGIPGAKIDKVFDSLLDSSIRITPVRHEANA
AFMAAAVGRITGKAGVALVTSGPGCSNLITGMATANSEGDPVVALGGAVKRADKAKQVHQ
SMDTVAMFSPVTKYAVEVTAPDALAEVVSNAFRAAEQGRPGSAFVSLPQODVVDGPVSGKV
LPASGAPQMGAAPDDAIDQVAKLIAQAKNPIFLLGLMASQPENSKALRRLLETSHIPVTS
TYQAAGAVNQODNFSRFAGRVGLENNQAGDRLLOQLADLVICIGYSPVEYEPAMWNSGNATL
VHIDVLPAYEERNYTPDVELVGDIAGTLNKLAQNIDHRLVLSPQAAEILRDRQHQRELLD
RRGAQLNQFALHPLRIVRAMQODIVNSDVTLTVDMGSFHIWIARYLYSFRARQVMISNGQQ
TMGVALPWAIGAWLVNPERKVVSVSGDGGFLOSSMELETAVRLKANVLHLIWVDNGYNMV
ATQEEKKYQRLSGVEFGPMDFKAYAESFGAKGFAVESAEALEPTLRAAMDVDGPAVVAIP
VDYRDNPLLMGQLHLSQIL

>Acetoin and 2,3-butanediol synthesis ~budC~WP 077313273
MSKVAMVTGGAQGIGRGISEKLAADGEFDIAVADLPQOEEQAAETIKLIEAADQKAVEVGL
DVTDKANFDSAIDEAAEKLGGEDVLVNNAGIAQIKPLLEVTEEDLKQIYSVNVESVEFFGI
QAASRKFDELGVKGKIINAASTAATIQGFPILSAYSTTKFAVRGLTQAAAQELAPKGHTVN
AYAPGIVGTGMWEQIDAELSKINGKPIGENFKEYSSSIALGRPSVPEDVAGLVSFLASEN
SNYVTGQVMLVDGGMLYN

>Nitric oxide synthesis~nirK~WP 010660614
MAEQMQISRRTILAGAALAGALAPVLATTSAWGQGAVRKATAAETIAALPRQKVELVDPPF
VHAHSQVAEGGPKVVEFTMVIEEKKIVIDDAGTEVHAMAFNGTVPGPLMVVHQDDYLELT
LINPETNTLMHNIDFHAATGALGGGGLTEINPGEKTILRFKATKPGVEVYHCAPPGMVPW
HVVSGMNGAIMVLPREGLHDGKGKALTYDKIYYVGEQDFYVPRDENGKYKKYEAPGDAYE
DTVKVMRTLTPTHVVEFNGAVGALTGDKAMTAAVGEKVLIVHSQANRDTRPHLIGGHGDYV
WATGKFNTPPDVDQETWFIPGGAAGAAFYTFQQPGIYAYVNHNLIEAFELGAAAHFKVTG
EWNDDLMTSVLAPSGT

>Auxin synthesis~ipdC~WP 073396207
MRTPYCVADYLLDRLTDCGADHLFGVPGDYNLQFLDHVIDSPDICWVGCANELNASYAAD
GYARCKGFAALLTTFGVGELSAMNGIAGSYAEHVPVLHIVGAPGTAAQQRGELLHHTLGD
GEFRHFYHMSEPITVAQAVLTEQNACYEIDRVLTTMLRERRPGYLMLPADVAKKAATPPV
NALTHKQAHADSACLKAFRDAAENKLAMSKRTALLADFLVLRHGLKHALQKWVKEVPMAH
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ATMLMGKGIFDERQAGEFYGTYSGSASTGAVKEAIEGADTVLCVGTREFTDTLTAGETHQLT
PAQTIEVQPHAARVGDVWETGIPMNQAIETLVELCKOHVHAGLMSSSSGAIPFPOPDGSL
TOQENFWRTLQTFIRPGDIILADQGTSAFGAIDLRLPADVNEIVQPLWGSIGYTLAAAFGA
QTACPNRRVIVLTGDGAAQLTIQELGSMLRDKQHPIILVLNNEGYTVERAIHGAEQRYND
IALWNWTHIPQALSLDPOSECWRVSEAEQLADVLEKVAHHERLSLIEVMLPKADIPPLLG
ALTKALEACNNA

>ACC_deamination~acds~Q00740
MNLORFPRYPLTFGPTPIQPLARLSKHLGGKVHLYAKREDCNSGLAFGGNKTRKLEYLIP
EALAQGCDTLVSIGGIQSNQTRQVAAVAAHLGMKCVLVQENWVNYSDAVYDRVGNIQMSR
ILGADVRLVPDGFDIGFRRSWEDALESVRAAGGKPYAIPAGCSDHPLGGLGFVGFAEEVR
AQEAELGFKFDYVVVCSVTGSTQAGMVVGFAADGRADRVIGVDASAKPAQTREQITRIAR
QTAEKVGLERDIMRADVVLDERFAGPEYGLPNEGTLEAIRLCARTEGMLTDPVYEGKSMH
GMIEMVRNGEFPEGSRVLYAHLGGVPALNGYSFIFRDG

>Nitrogen fixation~nifA~P09570
MNATIPOQRSAKONPVELYDLOLQALASTIARTLSREQOIDELLEQVLAVLHNDLGLLHGLV
TISDPEHGALQIGAIHTDSEAVAQACEGVRYRSGEGVIGNVLKHGNSVVLGRISADPRFL
DRLALYDLEMPFIAVPIKNPEGNTIGVLAAQPDCRADEHMPARTRFLEIVANLLAQTVRL
VVNIEDGREAADERDELRREVRGKYGFENMVVGHTPTMRRVEFDQIRRVAKWNSTVLVLGE
SGTGKELIASATIHYKSPRAHRPEFVRLNCAALPETLLESELFGHEKGAFTGAVKQRKGREFE
QADGGTLFLDEIGEISPMFQAKLLRVLOEGEFERVGGNQTVRVNVRIVAATNRDLESEVE
KGKFREDLYYRLNVMAIRIPPLRERTADIPELAEFLLGKIGRQOGRPLTVTDSAIRLLMS
HRWPGNVRELENCLERSAIMSEDGTITRDVVSLTGVDNESPPLAAPLPEVNLADETLDDR
ERVIAALEQAGWVQAKAARLLGMTPRQIAYRIQTLNIHMRKTI

>Nitrogen fixation~nifE~P08293
MKAKDIAELLDEPACSHNKKEKSGCAKPKPGATDGRCSFDGAQIALLPVADVAHIVHGPI
ACAGSSWDNRGTRSSGPDLYRIGMTTDLTENDVIMGRAEKRLFHAIRQAVESYLPPAVEV
YNTCVPALIGDDVDAVCKAAAERFGTPVIPVDSAGFYGTKNLGNRIAGEAMLKYVIGTRE
PDPLPVGSERPGIRVHDVNLIGEYNIAGEFWHVLPLLDELGLRVLCTLAGDARYREVQTM
HRAEVNMMVCSKAMLNVARKLOETYGTPWFEGSEFYGITDTSQALRDFARLLDDPDLTART
EALIAREEAKVRAALEPWRARLEGKRVLLYTGGVKSWSVVSPLODLGMKVVATGTKKSTE
EDKARIRELMGDDVKMLDEGNARVLLKTVDEYQADILIAGGRNMYTALKGRVPFLDINQE
REFGYGGYDRMLELVRHVCITLECPVWEAVRRPAPWDIPASQDARPSGGPFGER
>Nitrogen fixation~nifF~WP 012698862
MAKIGLFFGSNTGKTRKVAKSIKKRFDDETMSDALNVNRVSAEDFAQYQFLILGTPTLGE
GELPGLSSDCENESWEEFLPKIEGLDFSGKTVALFGLGDQVGYPENYLDALGELYSFFKD
RGAKIVGSWSTDGYEFESSEAVVDGKFVGLALDLDNQSGKTDERVAAWLAQIAPEFGLSL
>Nitrogen fixation~nifD~P07328
MTGMSREEVESLIQEVLEVYPEKARKDRNKHLAVNDPAVTQSKKCIISNKKSQPGLMTIR
GCAYAGSKGVVWGPIKDMIHISHGPVGCGQYSRAGRRNYYIGTTGVNAFVTMNFTSDFQE
KDIVFGGDKKLAKLIDEVETLFPLNKGISVQOSECPIGLIGDDIESVSKVKGAELSKTIVP
VRCEGFRGVSQSLGHHIANDAVRDWVLGKRDEDTTFASTPYDVAIIGDYNIGGDAWSSRI
LLEEMGLRCVAQWSGDGSISEIELTPKVKLNLVHCYRSMNYISRHMEEKYGIPWMEYNEF
GPTKTIESLRAIAAKFDESIQKKCEEVIAKYKPEWEAVVAKYRPRLEGKRVMLYIGGLRP
RHVIGAYEDLGMEVVGTGYEFAHNDDYDRTMKEMGDSTLLYDDVTGYEFEEFVKRIKPDL
IGSGIKEKFIFOKMGIPFREMHSWDYSGPYHGFDGFATIFARDMDMTLNNPCWKKLOAPWE
ASEGAEKVAASA

>Nitrogen fixation~nifH~WP 012698831
MAMRQCAIYGKGGIGKSTTTONLVAALAEMGKKVMIVGCDPKADSTRLILHSKAQNTIME
MAAEAGTVEDLELEDVLKAGYGGVKCVESGGPEPGVGCAGRGVITAINFLEEEGAYEDDL
DEFVFYDVLGDVVCGGFAMPIRENKAQEIYIVCSGEMMAMYAANNISKGIVKYANSGSVRL
GGLICNSRNTDREDELIIALANKLGTOMIHEFVPRDNVVOQRAETIRRMTVIEYDPKAKQADE
YRALARKVVDNKLLVIPNPITMDELEELLMEFGIMEVEDESIVGKTAEEV

>Nitrogen fixation~nifK~WP 012698833
MSQQVDKIKASYPLFLDQDYKDMLAKKRDGFEEKYPODKIDEVFQWTTTKEYQELNFQRE
ALTVNPAKACQPLGAVLCALGFEKTMPYVHGSQGCVAYFRSYEFNRHFREPVSCVSDSMTE
DAAVEFGGQONMKDGLONCKATYKPDMIAVSTTCMAEVIGDDLNAFINNSKKEGEFIPDEFP
VPFAHTPSFVGSHVTGWDNMFEGIARYFTLKSMDDKVVGSNKKINIVPGFETYLGNFRVI
KRMLSEMGVGYSLLSDPEEVLDTPADGQFRMYAGGTTQEEMKDAPNALNTVLLOPWHLEK
TKKFVEGTWKHEVPKLNIPMGLDWTDEFLMKVSEISGQPIPASLTKERGRLVDMMTDSHT
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WLHGKRFALWGDPDEFVMGLVKFLLELGCEPVHILCHNGNKRWKKAVDAILAASPYGKNAT
VYIGKDLWHLRSLVEFTDKPDFMIGNSYGKFIQRDTLHKGKEFEVPLIRIGFPIFDRHHLH
RSTTLGYEGAMQILTTLVNSILERLDEETRGMQATDYNHDLVR

>GABA synthesis~gabT~WP_ 001087611
MNSNKELMORRSQATIPRGVGQIHPIFADRAENCRVWDVEGREYLDFAGGIAVLNTGHLHP
KVVAAVEAQLKKLSHTCFQVLAYEPYLELCEIMNQKVPGDFAKKTLLVTTGSEAVENAVK
IARAATKRSGTIAFSGAYHGRTHYTLALTGKVNPYSAGMGLMPGHVYRALYPCPLHGISE
DDATIASIHRIFKNDAAPEDIAAIVIEPVOGEGGFYASSPAFMORLRALCDEHGIMLIADE
VOSGAGRTGTLFAMEQMGVAPDLTTFAKSIAGGFPLAGVTGRAEVMDAVAPGGLGGTYAG
NPIACVAALEVLKVFEQENLLOKANDLGOKLKDGLLATIAEKHPEIGDVRGLGAMIAIELF
EDGDHNKPDAKLTAEIVARARDKGLILLSCGPYYNVLRILVPLTIEDAQIRQGLEIISQC

FDEAKQ

>GABA synthesis~gabD~HBD1170345
MKLNDSNLFROOALINGEWLDANNGEAIDVTNPANGDKLGSVPKMGADETRAAIDAANRA
LPAWRALTAKERATILRNWENLMMEHODDLARLMTLEQGKPLAEAKGEISYAASFIEWEFA
EEGKRIYGDTIPGHQADKRLIVIKQPIGVTAAITPWNFPAAMITRKAGPALAAGCTMVLK
PASQTPFSALALAELAIRAGVPAGVENVVTGSAGAVGNELTSNPLVRKLSETGSTEIGRQ
LMEQCAKDIKKVSLELGGNAPFIVFDDADLDKAVEGALASKFRNAGQTCVCANRLYVQDG
VYDRFAEKLQOQAVSKLHIGDGLDNGVTIGPLIDEKAVAKVEEHIADALEKGARVVCGGKA
HERGGNFFQPTILVDVPANAKVSKEETFGPLAPLFRFKDEADVIAQANDTEFGLAAYFEFYA
RDLSRVFRVGEALEYGIVGINTGIISNEVAPFGGIKASGLGREGSKYGIEDYLEIKYMCI

GL

>Siderophore - pyoverdine~pvdH~KAA(0974491
MSVAISLIEDQPARIVPTPAETLYQFNESPLLARQSQOQESNARSYPRRIPLALKRAKGIYVEDVEGRSFI
DCLAGAGTLALGHNHPVVIEAIQQVLTDELPLHTLDLTTPVKDQFVODLFGLLPPALAAEAKIQFCGPTG
TDAVEAALKLVRTATGRSTVLSFQGGYHGMSQGALSLMGSLGPKKPLGALLSSGVQFMPYPYDYRCPFGL
GGAQGVQVNLNYLENLLNDPEAGVQLPAAVIVEAVQGEGGVIPADLDWLRGLRRITEKAGVALIVDEIQS
GFARTGKMFAFEHAGIIPDVVVMSKAIGGSLPLAVVVYRDWLDTWLPGAHAGTFRGNOMAMAAGSAVMRY
LTEHKVCEHAAAMGERLSEHLHILORDFPOQLGDIRGRGLMLGVELVDPTGAPDAQGHPPIFARLAPLVQR
ECLKRGLILELGGRHGGVVRFLPPLVITAAEIDRVADIFGRAMAAATASL
>Siderophore - pyoverdine~pvdL~KAA0974500
MTDAFELPSTLVQALQRRAALTPDRVALRFLAETEDQAVVLSYRELDQRARTIAGALQAEAAFGDRAVLL
FPSGPDYVAAFFGCLYAGVIAVPAYPPESARRHHQERLLSIISDAEPRLLLTSAGLRDALQQIEGAPPLL
CVDTLDSALAERWVAPNLADDHIAFLQYTSGSTALPKGVQVSHGNLVANELLIRHGFGIDLNPDDVIVSW
LPLYHDMGLIGGLLQPIFSGVPCVLMSPAYFLGRPLRWLEAISEYGGTISGGPDFAYRLCCERVSESALE
RLDLSGWRVAYSGSEPIRLDTLERFAEKFAACGEFTODSFMASYGLAEATLFVAGSPRGQGIGNLRVDDQA
LAQNRAEPGEGSAIMSCGISQPDHAVLIVDPTALNELADNTVGEVWAAGPSIAHGYWRNPEASAKTEVQH
AGRTWLRTGDLGFMRGGELFITGRLKDMLIVRGHNLYPQDIEQTIEREVEVVRKGRVAAFAVNIEGQEGI
GIAAEISRSVQKILPPDALIKAIRQAVAESYQETPSVVVLLNPGALPKTSSGKLORSACRNRLADGSLDS
YALFPSADIESKSATESGSELQTLIGQIWCEQLSVKQISVDDHFFLLGGNSIAATQVVARLREALGLELN
LRLLFEAPTLGAFAVAVAQQQODGGLAQGAITPLSRTEAMPOSLAQNRLWITWQLDPQSSAYNIPGALRL
RGELDEDALRASFQQLIERHESLRTRFFERDGVALQQVDAASEFNLQLIDISDLPVAEREVRAQQIREDE
ARTQFDLEKGPLLWVTLVRLDEEDHQLLVTLHHITADGWSLNVLIDEFSRLYAAASQGOKATLPALPTQY
ADYGSWOROWLAQGEGERQLTYWKAQLGDEHPTLSLATDHPRSAHHLHSAARHTVRLGATLSDAIRQTAQ
AYESTSFMLLLAAFQSLLHRYSGQRDIRIGVPNANRPRLETQGLIGFFINTQVLRAELDSQLPFVELLAQ
TROAALGAQAHQDLPFEQLLEAFPOQAREQGLFQVMFNHQORDLSALRRLPGLLAEELPWHSREAKFDLQL
HSEEDRNGRLSLSEFDYSSELFDAATIERLAEHFSNLLRAVCEQPKTAIGDLOLLTPPELDQQASWSAEPC
TPASVWLPELLNQQARLTPERTALMWDGGAMDFAELHTQSNRLAHYLRDKGVGPDVCVAIAAERSPQLLI
GLLATIKAGGAYVPLDPDYPAERLAYMLSDSGVELLLTQTQLLERLPATDGVSMIAMDALHLESWPSHAP
GLHLHGDNLAYVIYTSGSTGQPKGVGNTHAALAERLOQWMONTYRLNDTDVLMQKAPISFDVSVWECEFWPL
ITGCRLLLAGPGEHRDPHRIAQLVQQFGVTTLHFVPPLLSLFIDEPLTAECTSLRRVFSGGEALPAELRN
RVLEQLPAVQLHNRYGPTETAINVTHWHCTTADGERSPIGRPLGNVLCRVLDEALNPVPAGVPGELCISG
IGLARGYLGRPGLTAERFVVDPLGEQGARLYRTGDRARWTADGVIEYLGRLDQOVKLRGFRVEPEEIEAR
LLAQDGVAQAVVLVRETAAGGQLIGYYTATDSTEDVDAQTARLNAALAAELPEYMVPAQLMRLDEMPLSP
SGKLDRRALPEPOQWOQVREHVEPVTALEQQIAGIWREVLGQAQIGLRDDFFALGGHSLLATQIISRTRQAC
DVELPLRALFENSELGAFAEQVQLIQASGKTNQQPPIEKVDRSQPVPLSYSQQORMWEFLWOMEPDSPAYNV
GGMARLRGVLDVGRFEAALHALIMRHETLRTTFPSIDGVARQRVHPDTGMRMDWKDEFSALDADNREQRVQ



QLADDEAHKPFDLETGPLLRACMVKTAEHEHYLVLTLHHIVTEGWAMDIFARELSALYEAFVDDRESPLQ
PLPVQYLDYSVWOROWLESGERQROLDYWTAQLGREHPLLELPGDRPRPPVQSHOGELFREDLSDTLAAR
VRAFNAQNGLTLFMTMTAALAVLLYRYSGQTDLRIGAPVANRIRPESEGLIGAFLNTQVLRCQLDGQOMSV
GELFEQVRHTVIEGQSHQDLPFDHLVEALQLPRSAAYNPLEFQVMCNVOQRWEFQOSRTLAGMTVEYLANDA
RATKFDLNLEVTDLDHRLGCCLTYSTDLFDEPRIARMAGHWRNLLEALLADPQORLSELPLLEATEQQONL
LDSLGVEPGEHRLDQCIHHLFSEQALARKDAPALTFAGOTLSYAELDSRANRLAWMLRERGVGPQVRVGL
ALERSLDMVVGLLAILKAGGAYVPLDPEYPLDRLHYMIEDSGIGLLLSDAAMFKALGELPSTVARWCLEE
DAAELANYPATELPFISLPQHQAYLIYTSGSTGKPKGVVVSHGEIAMHCQAVIERFGMRPDDCELHEYST
NFDAATERLLVPLLSGAQVVLRAQGOWDAEEICGLIRRHNINILGFTPSYGSQLAQWLATQGEILPVRMC
ITGGEALTGEHLARIRAAFKPSLFEFNAYGPTETVVMPLASLAPEQLEEGLGSVPIGSVIGARVAYILDAD
LALVPQGATGELYVGGAGLAQGYHQRAGMTAERFVADPFAATGGRLYRTGDLVROQRADGLVEYLGRIDHQ
VKIRGFRIELGEIETRLLEHDSVREAVVLALDAPSGKQLVGYLVTEVTEQDEAQQHTLREALKAHLKSQL
PDYMVPTHLILLASMPLTANGKLDRRALPAPDPELNRQQYVAPSNALELTLAAIWCEVLNVLOVGLNDNF
FELGGDSILSIQVVSRARQQGIHFSPRDLFQHQTVQTLAAVATRTEQVTAEQGLLTGESRLTPIQHWEED
TDIPOQROHWNQALLLEPTVALEPHRLEQALLAVIEQHDALRLRFSEIAGQWOAEHQTVSDAPVLWQVRVS
SMDKCAALFADAQRSLDLEDGPLMRALLVDGPEGQQORLFIATIHHLVVDGVSWRVLLDDLQTVYRQLDAGQ
LAKLPAKTSAFKDWAARLQAYAGSESLREELGWWQSQLAGESAELPCDRPEGGRONRHAQTVSVRLDVER
TROLLOOAPSAYRTQVNDLLLTALARVLCRWSGHESALIQLEGHGRETLFDEIDLTRTVGWFTSAYPLRL
MPADEQGASIKAIKEQLRAVPHKGLGYGVLRYLADDSSRQTMAALPGAPITEFNYLGOQFDQSFGADALEFRP
LDEAVGAAHDPRAPLPNELSVDSQVYGGELVLRWTFSAERHDLQTITDLADAYLGELQOSLIEHCLHDDAG
GLTPSDFPLAKLTQPQLDALPIPAAAIEDVYPLTPMQEGMLLHTLLEPGTGLYYMODRYRINSELDPQREF
DOAWQAVIARHEALRASFCWNVGEDMLQVIHKPGSTPIEYLDWTAIAETEQEPKLOALLKSEREAGEDLL
NOQAPFHLRLIKVGAARYWFMMSNHHILIDAWCRSLLMSDFFEIYTALDEGREVQLAVPPRYRDYIGWLQR
QOSLAEARQWWKTNLOQGFERTTPIPSDRPFLHEHAGESGGMIVGDRYTRLDARDGVQLRELAQAHQLTINT
FAQAAWALVLRRLSGDRDVLFGVTVAGRPVDMPEMORTVGLEFINSIALRVKMPEDHQRCSVRQWLSGLLD
SNMOLREYEYLPLVSIQENSELPKGQPLFDSLEVFENAPVEVSVLDRAQSLNATSDSGRTHTNFPLTAVC
YPGDDLGLHLSYDQRYFDESTVERMLGEFKRLLLALVEGFHGDMADLPLLGAEEQNFLIHGCNQSEHDYP
LEQSYVSLFEAQVAAHPQRIAASCLGQQHSYLELNERSNRLGHALIAAGVRLDQPVALLAERNLDLLGMI
IGSFKAGAGYLPLDPGLPSQRLSRIIDLSRTPLLVCSQACREQALALLDEFGCANRPKLLVWEEVQASET
SVANPGIYSGPNNLAYVIYTSGSTGLPKGVMVEQRGMLNNQLSKVPYLNLSDADVIAQTASQSEFDISVWQ
FLAAPLFGARVDIVPNTIAHDPQGLLAHVAAQGITVLESVPSLIQGMLAQERMSLDGLRWMLPTGEAMPP
ELAHOQWLLRYPEIGLVNAYGPAECSDDVAFFRVDMASTRGSYLPIGTPTDNNRLYLLDGALELVPLGAVG
ELCVAGTGVGRGYISDPLRTAQVFVPNPFGKPGDRLYRTGDLARRRSDGVVEYVGRIDHQVKIRGYRIEL
GEIEARLHEQPEVREAAVGVQDGVNGKHLVGYLVAADALINPTERLERIKQRLRAELPEYMVPLHWLWLD
RMPLNANGKLDRKALPVLEIGQLQSQODYQAPRNELEQTLADIWAEVLKVDKVGIRDNFFELGGHSLLATQ
IASRVOKALQRDVPLRAMFECSTVAELAEYIDGLAASDITEEKVDRLNDLMAELEGL
>Siderophore - pyoverdine~pvdS~KAA(0974501
MTEQVSTSRCDSPLLQAFVDNRLILVKIAARITGCRSRAEDVVQDAFFRLQSAPQITSSFKAQLSYLFQT
VRNLAIDHYRKQALEQKYSGPEEEGLNVVIQGASPETSHINFSTLEHIADALTELPSRTRYAFEMYRLHG
VPOKDIAKELGVSPTLVNFMIRDALVHCRKVSGSRVDTFARR
>Siderophore - pyoverdine~pvdY~KAA0974502
MPNLNHLTALALPTGNSLVADETENRLSLSLEGQPLIQLRLTREPELHVQVEERFGRPDGQAFWAACYWL
LASDPARQHLTWHLDEAPTAALLSGLLISTEVVGQYRCERTLFWQLPOPWLGTSLTSNYPQOOMVLSGGKR
HPLRPMKPRGEVYRREFDARLGAWISLRTVDIEHDLARFNRWONSPRVASFWQEEGSLEQHREYLGKLEAD
PHTLTLIGCFDDQPFAYFEAYWAKEDRIAPFYDAGDYDRGIHMLVGEENHRGPHKVASWLSALVHYLFELD
DPRTQRVVAEPRADNAKMIGHMONQGFYCEKAFDFPHKRAALMALGRERFFDRCLLA
>Siderophore - pyoverdine~pvdQ~KAA0961748
MITISRQLTRLSLAGVLVGLSLAANARSQPEQASADIRRTSEFGVPHIRADNERGLGYGIGYAYAQDNLCLL
ANEITTVNGERSRYFGPDQFTVEERENLVSDLFEFNWLNTPQAVEGFWQTQTPAVRDLIEGYVAGYNRSLT
EHRAQGLPPOCOGDWVREITIQDLVKLTRRLLVEGGVGQFAEALAGATPPKSVTHVAGDPVSFQVAASRM
ORFALDRGSNAVAVGSERSEFNGRGMLLANPHEFPWVGGMREFYQOMHLT I PGKLDVMGAALPGLPMINIGENQ
HLAWTHTVDSSKHFTLYRLOQLDPKDSTRYLLDGKSLPMKKQTLTVDVKQPDGQTRPVSHVVYSSQFGPIV
QWPGKLDWDNQFAYSLRDANLDNDRVLQQOWYAMNRAVSLKELQASVHKIQGIPWVNTLATDDQGQTLYMN
LSVVPNVSADKLARCSDPRAGLOMIVLDGSNSACAWDIDPQAAQKGIYAADKLPQLLRKDEFVQHSNDSAW
MANPAQPLTGFSPLISODGOPLGLRSRFALDRLNTLNKAGPIAAADLQHMVMDDOVYQAAQVMPDLLQEC
AAALGSDAPALTPLCASLKVWDRSANLDSGLGEFVHFQONVMVSLOQTPDLWRVAFDPKDPOQHTPRGLAVDR
PEVAKSVREAMLASVAQINKMGLKADSRWGDIQVVSSGGQQTPIHGGPGTLGVYNAIQSVPRTDGKLEVV
SGTSYLQIVTEFDDKGPOARGLLAFSLSSDPASQYSRDQTLAFSRKQLSVLPFTEQQITSDPQYQVQTIRE
QDEKAGKVAAQ
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>Siderophore - pyoverdine~pvdE~KAA0959584
MTOQPTRGAIGELFALLKPFRLIVAASIFLGMVGGLSVTVLLATINNALHSDTGLTQGVVALFAGLCLLAL
ASSICSDIGTNYVGQHITAKLRKQLGEKVLSAPIEQIERYRSHRLIPVLTHDVDTISDFAFAFAPLAISV
TVTLGCMGYLAILSWPMFLIMVAAILIGTAIQAYAQSKGVQGFMAAREAEDELOQKHYNAIAEGAKELRIH
RPRRORMEVSGIKATAEFICNTQVRSINTEFVIAKTFGSMLFFVVIGLALALQTFWPSADKTVMSGEVLVL
LYMKGPLEHLISTLPIVSRAQIAFRRIAELSEQFSTPEPHLLLSDKGNVKQAVHELKLADVRESFPAAEG
AAPFOQLGPVNLTIKQGDITFIVGENGCGKTTLIKLLLGLYTPOQQOGEIRVNGEAIDAQNRDDYRQLFTTIF
ADYYLFDDVVQGDTHIPEDANKYLORLEIAHKVSVKDGNFTTTDLSTGORKRLALVNAWLEERPVLVEDE
WAADODPTFRRIFYTELLPDLKRLGKTIIVISHDDRYFDVADQLVRMENGRVVTELAPA
>Siderophore - pyoverdine~pvdO~KAA(0959585
MNRDOQLTLPLKALALSALMAGLLPTAAQAAAPAQPGKVEFKDCRDCPEMVVLPAGTFTMGTPDDEVGREPD
EGPMHEVTFAKPFAMSREQVTAGEWDSYVRESGVTIANGDTRPGRECVASKPRYPOSPROPAVCMNEDDV
KNYVAWLSKKTGOTYRMVSEAQREYAARGGSKGPFPFPFDEGKEYSIAKHANTYGPADGYSFSSPVGSYP
PNAFGMYDMHGNVYEWVEDCEHPDYVGAPTDGSAWVEPKCEAVRIRGNDWGEAPVESRSGNRNSQYPQER
GDWMGFRIVRDL

>Siderophore - pyoverdine~pvdN~KAA0959586
MTNRRSFLKQAGILAAGLPLGAAVNLPALAATPAPLPKDKWAQLROMENQDPDYLHFANFLVTSHPKPVR
DAIDLHRANLDRNPGRAMDWDLGETEKREQEVRVWAGRYLKAKPEQIALTGSTTEGLSLIYGGIHVRPDQO
EILTSEHEHYATNYALGYRQQOKDGVKVRKLKLFENSQONISVDEVLGSIAKGIRPQTRVLGMTWVQSGSGV
KLPIGEIGKLVDEQNRNREEKDRILYVVDGVHGEFGVEDLDFPDMHCDEFFIAGTHKWMEGPRGTGIICARS
TELKDVTPTIPTFSEATTEFSTIMTPGGYHSFEHRWALNEAFKLHLDLGKAEVQARIHALNTYAKNRLLEQ
POIELVTPMSPDLSAGEFTFFRIKDRDCEKVAAQLMENRVVCDSVDRDVGPVIRIAPGLLNTENDIDREMA
LLNKTT

>Siderophore - pyoverdine~pvdM~KAA(0959587
MTKPRSKKALYIGLPLALAISAGAGFAAWDYWFKDNPGYPVKVMKQADELHERILSFDSHVTVPLDFGTA
GNEADKDGTGQFDLVKTGRGRLSGAALTIFGWPEIWNGANAPHRPTAGEFVDEARFEQETRYKIISTMVRD
FPNQVATAYTPDDFRRLHGEGKFATFMSMLNAYPLGNDLNALDKWAARGMRMEGESYVGNNAWADSSRPL
PFFNDSRDALGGLSEIGKQAVHRLNDLGVIIDVSQMSTKALEQVAQLSRAPMVASHSAPRGLVDIPRNLS
DOEMQLIKNSGGVVQIVGFPTYIRPLSQATQDKLNALRARFDLOPLOGLEMALMPGDPVITVWSEQRFGE
YASQLYAIVDEEPKATLKDYGDAIDYAVKKIGIDHVGISSDENDGGGLDGWKDVSEARNVTAELISRGYG
EADIAKLWGGNEFLRVWDQVQOKSSKPVAKN
>Siderophore - pyoverdine~pvdP~KAA(0959588
MTISRRWEMAGLALTGAAVPAAFYGHREWTKPDPTITPGEASFDVADVAGOQHLANTLRGVWQIRFEGHDA
GIEGLPRDGLEVFLDIGHKGRGLSGFLDTAERLRSSEAPRYRVLGDLAVAKPAQLSWRLLSASGTADYEF
SLLLDEVWAGEFGNAGSGTLSGRVLNLDRPLMLTAQDNRFIAVKRVFPEARERSGLNPTLLAWLVSPEHRL
FHOLWHASRDKWHTLSEDKRGALRGIGWQPGPRDKERDARGARKDRNGSGVDFFFMHRHMLGKARSLODL
PSWSHFPLPQPELARDRVGFARYFDNHDGTALPPTWLADDDAEYSQWVSDIKTAETYHSNEQVWESQYRD
PRYLSKLTLGQFGSEVELGLHDWLHMRWASVPRDPSNGOQPVPFARDPADFSARWYAPENDFLGDPFSSHV
NPVFWHFHGWIDDRLEDWFRAHERFHPGAVSRLEVNGVPWFAPGRWVEIDDPWLGPSTHGCATTPGLOAG
KSVEMDPETMKLALRITEFGDDEKKLADLFRKVPORPWYARHLKAKPITS
>Siderophore - pyoverdine~pvdA~KAA0959593
MTQATIASPIVHDLIGVGFGPSNLALATIALQERGPSQGELDVVEFLDKOADYRWHGNTLVTQSELQISFEFLKD
LVTLRNPTSPYSEFVNYLKHHGRLVDFINLGTFYPCRMEYNDYLRWVAGQFEAQSRYGEEVLTIEPVLHNQ
QVEALRVISRDTQGQQOHVRTARSVVVSAGGTPRIPEAFKALKGDSRVFHHSQYLAQMAKQPCVNNQPMST
AITIGGGQSAAEAFIDLNDSFPSVQVDMILRGSALKPADDSPFVNEVESPEFTDLVFQQASSERERLVNEY
HNTNYSVVDIDLIERIYGIFYRQKVSGIARHAFRTLTTIEKATATERGIELAVRNNATGEVTVRHYDAVV
LATGYERQMHRKLLAPLEQYLGDFEVDRNYKLITDERCKAGIYMQOGFCQASHGLSDTLLSILPIRADEIA
GSLYDHGKARGHGRSVMDLLLATAS

>Siderophore - achromobactin~acsA~KAA0975552
MNFTTMAADRVMODLVDCLLAEHFFGTEPLNLLASAADQPFTGLSAEQRIWEWHNEPQGSILVALRPGIT
QOWEKVPGTPVLVRODOQOLTELSPEVFMTQVLAGMTDRYQDNEKGFALFLDVLRTSVRQTELSLAHRVNS
ERLLEKSNADFFLTMEQWASLRDRPYHPLAKAKQGLNDAEYQHYQAEFARPVALNWVAIDRTLLQCGDGV
TDLAQQRPADYLLPFALHAGLQHEMQORGIYESHIALPVHPWOFDHVLOAQLGDAFAKGECQRLDFEFTDGD
FYATSSLRSMTPCENSADYLKLPMAIYSLGASRYLPAVKMINGGLSEKLLRQGLDKDETLOOKLHLCDET
KWWAFMPPDATLFDEAPRHLAAMVRGYPPALLEDKDTRLVPMAALGTPLPGSNQHFFDDWMAYRQLPANA
ASVMTLFRELAHSFFDINLRMFRIGMLGE IHGONAVLVWKAGHAEGLLLRDHDSLRIFVPWLERNGLADP
AYRLKKGHANTLYHERAEDLLFWLQTLGIQVNFRSITETLALVYALPERGLWTAMGEVLNELIDTIDFDT
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EARAMIKQQOLFEAPHWPOKLLLTPMIERAGGPGSMPFGKGQVVNPFHRLHRED
>Siderophore - achromobactin~acsB~KAA0975553
MLRTNLLKOQKLTSGAPAYGLISSIPSPASIELIAEAGFDFVIIDMEHVLINPETVEHMIRTAESYAITPL
VRVADLNPKTMLRLLDGGAQGIVLPMIEGPDALAESIRACKYHPOGGRSLNAGRPGAFGKHSLAEYIGLA
NEQIMVVAMIESAEGVRRAAEIAAVPGLDMILEGAADLSQSMGLPWQIDRPEVQAALLSSWOAANAAGVP
YCAIPROQPGDHERWLARGVKSEFVLGDERGIAFRALQAKLAATSAEGK
>Siderophore - achromobactin~acsC~KAA0975554
MTMATSSQATPQAQDRAPGVWLASADTOQRYQQVEQRVVGQLLOTLLYENVLPYRHSPLAGSQYHEVVSGL
DARQOPVEYHCTGLLSASFELIRLDYPSLERVDADGKHSQPHLHQOALAELLGELODSPHLPRFTHELEQT
LLKDLQSRSQOGYQANVPSHOLDVDALEQHFMDAHSYHPCYKSRIGFSLKDNASYGPEFAAPVAIVWLAVA
KTCGAMNISRHLSYEDFIQQEYGLORWOELAESLTDQGKSMGDYWLMPVHPWOQWENVIVPVEYPELVSGE
VIHLGTTNDRYQAQQOSIRTLANVTDKOQRPYVKLALSMTNTSSTRILARHTVMNGPIITDWLHQLIRSDST
ARDLGFVILGEVVGVSEFDYDHLPTTRMSQAYGTMGTLWRESIHQYLEDDEQAVPENGLSSVDNRYGDGEQ
TPFIDAWIKQYGLHAWTROQLLOQVAVSPITHMLYAEGIGMESHGONIVLIVKQGWPQRIALKDFHDGVRYS
POHLGRPELAPTLVPLPASHAKLNRNSFILTDDVDAVRDEFSCDSFEFFIALAEMAIFLHQHYQLAETEEWQ
MTAEVITGYQVEHPOQHRARYAAFDVFAPFYEVEELTKRRLLGDGERRFKSVPNPLHAFRLQOSC
>Siderophore - achromobactin~acsE~KAA0975555
MDKLPATVLAAIDEARIQNEDPLALFIYDLDALKQHVTQVMAALPKGVELYYATKANSEPQILATVAPLV
HGFEISSGGEIDRLQTCPTPKPFIFSGPGKLDSDLRSALQHOQVEAIHIESLNEIVRLORLALEAGRVQDV
LLRINPELPSPLSSKLAMAGTATPFGIDESELAQAVSWVDNASHLRLKGFHVHAMSHOSLVERHEQLLDL
YLERWPOWKALSANPATITHLNVGGGIGVNYLGPOQFDWOQRLCAHLGESLAACADAPIVRFEPGREFISAY
CGYYAIEVLDSKTSHGKHFLVCRGGTHHFRLPVAQGHDHPVIHLPRHPATSGAVQOKWTVVGQLCTPKDV
LSRDCPLTGVEVGDMLVLPLAGAYGYNISHADFLCHPRPPQLEVQODAGGASWV
>Siderophore - achromobactin~acsD~KAA0975556
MNHPNRNVLPNMVSELATTCALLNCLIKEFALPENCLSYSWPTOMOGIAPGSYLEGLEWKGIPLTIKLPN
QQQOFFVMVDRRDGLGSHRYLSDVYARRGEGDWSCLRFAEFVEQLLAACEHMTRASNDELLDQVLQOSQLLT
AATVGHNTPKDSDPLSGYLASEQGLWEFGHPNHPAPKARLWPAHLAQETYAPEFQARTALHLFEVPLEGLS
VGANGLSKAQVLAGFADQAQARPGHAVICMHPVQAQLFMQODGRVORLLKSKDIVDLGATGFMANPTASIR
TWYVEGHEFFIKGSLNVRITNCVRKNAWYELESALMIDRIFRNLOQLTQPETLGGLSVVAEPGLLSWAPHS
ASEADSHWFREQTGAILRENFCLDSGTDCSIMAGTLFARGLHLRPLVHEFLTREFNGNDIDDQOQLLSWEDD
YOALLLRPVLALFFNHGIVMEPHLONSVLVHDNGRPORLLLRDFEGVKLTDELGASRIDADVHPRVRESL
LYSROQGWNRIVYCLEFVNNLSEAVLALSWERPHLAPLMWOQRVEQQLISIRAELTRAAPELDALIAGQPIA
CKTNLKVRLAAKADRQAGYVTLESPWGKESQHG
>Siderophore - achromobactin~acsF~KAA0975731
MLNDGVLHSNTLOQKTNADYLARQSKFESNVRSYPRKLPLATAKAHGLWVTDVEGNTYLDCLAGAGTLALG
HNHPAVMASLDSFLASGLPMHTLDLTTAVKDAFSETLLSLLPDOGRDYCLQFCGPSGADAVEAALKLAKT
YTGRNNIISEFSGAYHGMTHGALALTGNTAPKNAIASLMPGVQFMPYPHEYRCPLGIGGEAGVEALTHYFEFT
QFIEDVESGVSLPAAVILEAVQGEGGVNCAPASWLRAIREVTRKHGILLILDEVQTGFGRTGKMFAFEHA
DIEPDLIVMSKAVGGGLPMAVLGIRREFDAWEPGNHAGTFRGNOQMAMAAGLATLOQVLOQONLAVQAERRG
QWLKDRLVELQAHYPALGQVRGRGLMLGIEIVDERQPADRHGHFPTDPALAVAIQQOQCFKQGLLLERGGR
KGNVIRLLPPLIIDDEQCQQVIQRFDNAMAAALLQLRP
>Siderophore - vibrioferrin~pvsA~KAA(0939502
MTYSTVLITHVVNDAVIEGFIPALLKSRHVPDSQLITIITDDKEAHMDALIATPLGAQISILECDVENPLA
IIDTLNNYHILPNLVESNSDHLOQAATAVVAEFFHLPSKDWRHCLVFKDKYLMRTQLHSAHLYQAGYQLLT
AKDLHLENLSISFPLVAKPKQOGVASMDVQLCMNKNELLSYCQSFWOSKTLPILVESYVAGRLITLETLGD
GERLVAVGGFEVTLTEPPHFVELDAVWNTPLCVQYRERCLATILODIGVGLGVCHSEFIITPTGEVHLVET
NYRSIGDGREFLLHDMAHYPWEFDTIVRLHQGVSIAELEAEFGQLAISTHARIHYIVAPQSGTICIAPSPF
NKOMOQTTITHQPLKKQHQTIHITHSNKDYLSRLLAYSDCANTMNDVLNDATANLOWQFES
>Siderophore - vibrioferrin~pvsB~KAA(0939503
MMDKQYITKREFINTCIRENIYGLLSNNSIIETEFDIPDLPEVLKOOKLWLKITSSNOTNWLPIVASDYMQ
YWOQLASPMWLOKNSDGYLIKHDYQODEFVAILKOLPDACETALDSYLLELDCATEHRALARQGFESQRCHLK
RNINGYPSWSERLLYADQVASYLDHPYYPTARAKLGLDASDIAAYSPEFAPTFSLYWVAISKATISTVSAK
LPDVWPSFTDVGLSPDLOQOQTHHLFPIHPLTLPLLHQHVLKDTSLQITILAPKSALSVQPTLSVRTVVCCAD
PNIHIKVPLIVRTLGNKNVRLIKPSTIYDGHWEFQRTLQFIEKNDAALQECYAHCDESLGGHMGDDKTFAF
IVRHYDDINLTDKTPVPVAAFGSVMPDGRPFISHLIAQFYDGDSKLWLKEYTHLLCHVHLTLWIKYGIAL
EANQONAVIVEFYHHSRTMTLLMKDNDSARLYPPRENASMAQVGLGDVIKSSAINDIKDIKDQRIVVEDEL
ALAQMFLTITLOLDIVAIIEMMSAYNIINRHDAYQTLIDCIDTTLHSLSKQGYDIHLAKQVLLESQHWY T
KYLLSAGSLLSKEQSGASDINKFYGKSAPNTLKLMQQHKQDS
>Siderophore - vibrioferrin~pvsC~KAA(0939504
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Supplementary Material

MSYRIMVAIVLCCHYLSAFSALGMPLFLPIMLQELNAPLOSGWVGLLFILPTLMTAIAARYWGRFADTYG
RKTSLLRAELGLTVGEFLICGEFSQSLWQLVIGLSVQGLEGGTMAASNAYLATSITDKNALKQVLNEFTQEFSA
RLALITAPIGLGFLVHHYEVLSLYRVLAILPLLALLLSFSLKKDVIAAGNIGTTANTTELPKASTRTKTN
NINSNTAKSDKKKTQHSVOAITGTAFFANPYLFISVLOQFFLAFCMVATFPYFLPFAKIFGLSTSQIGQLY
AMPHVMYLICQLLYGRISQRLPAMSLSLGFTVLASAVLLHLTDYLLLIWLARMLEFGVGMFMCYQSLHAQM
ADTNQSKHSGKIFSRYDALAKWGGVLAGLSVTLEFVPIFGLLSPEFVLSAMMAVIATITIKIYQEKYSSIV
>Siderophore - vibrioferrin~pvsD~KAA(0939505
MRPNYSLSNNTIPNFLPPSKTVENTPVPSLLSQYHQYKSEQHALTNIINCYLREFAIPNQDLSIDESDDD
LPLCLRDNRVCLITRLLTIRFPVANEAASAKIVLPVAYFSHLGKCQPSGAPWLKARGOSWACLNIHQLVD
YLHSYIATRYQIDINQELKYQIDNSIRVTTAFLOTSANHATDYHHDLOQODKSTVNGYIDSEQALLWGHAY
HPSPKSROGVDMTSLLAHSPETQSQFALFWEFKVDSSLVSYIGKDTKTILRNIAHTLLADADDLPESINSD
TDSLHPDSDTDWVYYPCHPWEADDILANPTIKRAVTSGYMIPLGLTGKAVSPTSSVRTLYHHQLSHEIKC
STIHVRLTNCIRKNAWYELHSAVYLNAILEKIDHSKRLTAPAFKLMLEPGAATLDMSAKFPDDDPSSTQFI
TESFGMLFRESFTTDEIKYLKPOQVAAALFTEDRFGDSVIERQLOKHCVHTGQORDNEHSSYDTLACLWE SR
YANTLIDGTEDYFENHGVVFEPHLONTVIGFHQGLPTCVWIRDLEGTKLVDSLWSLAEATGLSERCKQST
RYSKAAGWSRIAYCVEVNNLSEAIFYLCRGAQSAEILEARLWOQHVKEILMNWQLVYGIQPEIQDLLAGGS
LPSKTNYKTRLLTLADKHSAYVMLPCPWQSSMLNANKDNIKTHKSSESKVA
>Siderophore - vibrioferrin~pvsE~KAA0939506
MMTNATTTHLIETSDKHSLPOKIIDCIHNYGAQPSPLCAYIYDLEALEERITTMKRCLPDNTQLEFYATKA
NAEPKILSTLAEHVDGFEAASAGELNWLOQTHOPNHPITFGGPGKLTSDLOQATIHQQIDTIHVESLVELTR
IQILSQALQLPVRIFLRMNIDIGDIGSSKLVMGGKPTPFGLDETHLKQALAIIDSSPFIEFCGFHEFHLMS
HOLSVERHLLLMQRYMEMVKKWQHDYPSLPSNLTINVGGGIGIHYDQOPOHFEWEVFCQQOLASILTANLQ
FTVRFEIGRFITAPCGYYVMEVLDIKKNLGETFVIGHGGTHHFRTPAAQQOHNHPFFIVPRRMSHAMENKL
OANLIEQAAITGTKATLVGQLCTPKDILAKDOWIDALHIGDYLVFTLAGAYAWNISHONFLMHQPPKMIF
L

>Siderophore - bacillibactin~dhbF~KAA0933946
MPDTKDLQYSLTGAQTGIWFAQQLDPDNPIYNTAEYIEINGPINIALFEEALRHVIKEAESLHVRFGENM
DGPWOMINPSPDVQLHVIDVSSEPDPEKTALNWMKADLAKPVDLGYDPLENEALFIVGPDRFFWYQRIHH
IATDGFGFSLIAQRVASTYTALIKGQTAKSRSFGSLOAILEEDTDYRGSEKYEKDRQFWLDRFADAPEVV
SLADRAPRTSNSFLRHTAYLPPSDVNALKEAARYFSGSWHEVMIAVSAVYVHRMTGSEDVVLGLPMMGRI
GSASLNVPAMVMNLLPLRLTVSSSMSEFSELTIQQISREIRSIRRHHKYRHEELRRDLKLIGENHRLEFGPQTI
NLMPFDYGLDFAGARGTTHNLSAGPVDDLSINVYDRTDGSGLRIDVDANPEVYSESDIKLHQQORILOLLQ
TASAGEDMLIGOMELLLPEEKEKVISKWNETAKSEKLVSLODMFEKQAVLTPERIALMCDDIQVNYRKLN
EEANRLARLLIEKGIGPEQFVALALPRSPEMVASMLGVLKTGAAYLPLDPEFPADRISYMLEDAKPSCIT
TTEETAASLPDNLAVPELVLDQAVAQEITKRYSPENPDVSVSLDHPAYTIIYTSGSTGRPKGVIVTQKSLS
NFLLSMKEAFSLGEEDRLLAVTTVAFDISALELYLPLISGAQIVIARKETIREPHALAQMIENFDINIMQ
ATPTLWHALVTSEPEKLRGLRVLVGGEALPSGLLOALQDLHCSVTNLYGPTETTIWSAAAFLEEGLKGVP
PIGKPIWNTQVYVLDNGLQPVPPGVVGELYIAGTGLARGYFHRPDLTAERFVADPYGPPGTRMYRTGDQA
RWRTDGSLDYIGRADHQIKIRGFRIELGEIDAVLANHPHIEQAAVVVREDQPGDKRLAAYVVADAAIDTA
ELRRYMGASLPDYMVPSAFVEMDELPLTPNGKLDRKALPAPDFSTSVSDRAPRTPQEEILCDLFAEVLGL
ARVGIDDSFFELGGHSLLAARLMSRIREVMGAELGIAKLFDEPTVAGLAAHLDLAQSARPALQRAERPEK
IPLSFAQRRLWFLHCLEGPSPTYNIPVAVRLSGELDQGLLKAALYDLVRRHESLRTIFPESQGTSYQHIL
DADRACPELHVTEIAEKELSDRLAEAVRYSFDLAAEPAFRAELFVIGPDEYVLLLLVHHIVGDGWSLTPL
TRDLGTAYAARCHGRSPEWAPLAVQYADYALWQQOELLGNEDDPNSLIAGQLAFWKETLKNLPDQLELPTD
YSRPAEPNHDGDTIHFRIEPEFHKRLOQELARANRVSLFMVLOSGLAALLTRLGAGTDIPIGSPIAGRNDD
ALGDLVGLFINTLVLRTDTSGDPSFRELLDRVREVNLAAYDNQDLPFERLVEVLNPARSRATHPLFQIML
AFONTPDAELHLPGMESSLRINSVGSAKFDLTLEISEDRLADGTPNGMEGLLEYSTDLFKRETAQALADR
LMRLLEAAESDPDEQIGNLDILAPEERSSMVADWQSVSEKIPHACLPEQFEKQAALRPDATIAVVYENQAL
NYAELNERANRLARMLISEGVGPEQFVALALPRSLEMAVGLLAVLKAGAAYLPLDPDYPADRIAFMLKDA
QPAFIMTNTKAANHIPPVENVPKIVLDDPELAEKLNTYPAENPKNKDRTQPLSPLNTAYVIYTSGSTGVP
KGVMIPHONVTRLFAATEHWFREFSSDDIWTMEFHSYAFDEFSVWEIWGPLLHGGRLVIVPHHVSRSPEAFLR
LLVKEGVTVLNQTPSAFYQFMOQAEREQPDLGQALSLRYVIFGGEALELSRLEDWYNRHPENRPQLINMYG
ITETTVHVSYIELDRSMAALRANSLIGCGIPDLGVYVLDERLQPVPPGVAGELYVSGAGLARGYLGRPGL
TSERFIADPFGPPGTRMYRTGDVARLRANGSLDYVGRADHQVKIRGFRIELGEIEAALVQHPQLEDAAVI
VREDQPGDKRLAAYVIPSEETFDTAELRKYAAERLPDYMVPAAFVTMKELPLTPNGKLDRKALPAPDFAA
AVTGRGPRTPQEEILCDLFMEVLHLPRVGIDDRFFDLGGHSLLAVQLMSRIREALGVELSIGNLFEAPTV
AGLAERLEMGSSQSALDVLLPLRTSGDKPPLFCVHPAGGLSWCYAGLMTNIGTDYPIYGLQARGIGQREE
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LPKTLDDMAADYIKQIRTVQPKGPYHLLGWSLGGNVVQAMATQLONQGEEVSLLVMLDAYPNHFLPIKEA
PDDEEALIALLALGGYDPDSLGDKPLDFEAATEILRRDGSALASLDETVILNLKNTYVNSVGILGSYKPK
TEFHGNVLEFFRSTITIPEWFAPTIEPDSWKPYISGQIEQIDIDCRHKDLCOQPEPLAQIGKVLAVKLEELNK
>Siderophore - bacillibactin~dhbB~KAA0933947
MATPAIQPYQMPTASDMPONKVSWVPDPNRAVLLIHDMONYFVDAFTAGASPVTELSANIRKLKNQCVQL
GIPVVYTAQPGSONPDDRALLTDFWGPGLNSGPYEEKIITELAPEDDDLVLTKWRYSAFKRTNLLEMMRK
EGRDQLIITGIYAHIGCLVTACEAFMEDIKAFFVGDAVADFSLEKHOMALDYAAGRCAFTVMTDSLLDQL
ONAPADVQKTSANTGKKNVEFTCENIRKQIAELLQETPEDITDQEDLLDRGLDSVRIMTLVEQWRREGAEV
TEVELAERPTVEEWQKLLTTRSQQVLPNADYL
>Siderophore - bacillibactin~dhbE~KAA0933948
MLKGFTPWPDELAETYRKNGCWAGETFGDLLRDRAAKYGDRIAITCGNTHWSYRELDTRADRLAAGFEFQKL
GIQOMDRVVVQLPNIKEFFEVIFALFRLGALPVFALPSHRSSEITYFCEFAEAAAYTIIPDAYSGEDYRSL
ARQVQOSKLPTLKNIIVAGEAEEFLPLEDLHAEPVKLPEVKSSDVAFLOLSGGSTGLSKLIPRTHDDYIYS
LKRSVEVCWLDHSTVYLAALPMAHNYPLSSPGVLGVLYAGGRVVLSPSPSPDDAFPLIEREKVTITALVP
PLAMVWMDAASSRRDDLSSLOVLQVGGAKFSAEAARRVKAVFGCTLOQQVFGMAEGLVNYTRLDDPEEITIV
NTQGKPMSPYDEVRVWDDHDRDVKPGETGHLLTRGPYTIRGYYKAEEHNAASFTEDGFYRTGDIVRLTRD
GYIVVEGRAKDQINRGGEKVAAEEVENHLLAHPAVHDAAMVSMPDQFLGERSCVFITPRDEAPKAAELKA
FLRERGLAAYKIPDRVEFVESFPQTGVGKVSKKALREAISEKLLAGLKK
>Siderophore - bacillibactin~dhbC~KAA0933949
MLDONVITETKAEHLLHEYQPGAFFLASPHRVLLAKGICEIVPEADGONQMETLSGRIAEALRQAKQSGQ
SRPLVVGAVPEFDQVKAARLVVPEEVRWSGPLQFDHEEKEQQAGHTYHIKPIPEPEDYKNGVEQGLTRIAD
GTLSKIVLSRSLHLTSPEPIQTDELLRHLAQHNTHGYTFAADVSSQEETSPRRTLLGASPELLVSRMGTQ
VVSNPLAGSRPRSNDPVEDQRRAAELLSSAKDLHEHAVVADAVAAALRPFCRTLEVPEKPSLIKTETMWH
LSSVIKGELSDPSVTALELAAALHPTPAVCGTPTDLAREAILSIEPFDRGFFTGMVGWCDDAGDGEWIVT
IRCAEAEERSLRLYAGAGVVAGSKPEDELQETSAKFRTMLRAMGVDHTI
>Siderophore - bacillibactin~dhbA~KAA0933950
MNAKSIEGKIAFITGAAQGIGEAVARTLASQGAHIAAVDYNPEKLEKVVSSLKAEGRHAEAFPADVRDSA
AIDEITARIEREMGPIDILVNVAGVLRPGLIHSLSDEEWEATFSVNSTGVENASRSVSKYMMDRRSGSIV
TVGSNAAGIPRTSMAAYASSKAAAVMFTKCLGLELAEYNIRCNIVSPGSTETDMOWSLWADENGAEQVIK
GSLETFKTGIPLKKLAKPSDIADAVLFLVSGQAGHITMHNLCVDGGATLGV
>Surfactant - surfactin~fenE~KAA0937135
MNTIKKIKNIYPLSHMQEGMLFHSFLRKEEGAYVEQSLFTIKGSLSYDWFQRSIQAIIDRHDIFRTVFELP
HVPHLSGPROQVVMTEREFHLNSEDISHLPTNDONEYIERFKEKDKOKGEFDLOQKDMLMRISLEFKTAKDEHV
CIWSHHHILMDGWCLGIVMQEFMQIYQSIHAGKPLSLDPVRPYSTYISWLTNRDKEKAAAYWDTYLKNYS
APSPLPRVSDKETKEGYHREDLIFSLNKPLTDKLKETAKQHGVTLATLIQAVWGVMLQQYNRTDDVVEGA
VVSGRPSEIPGVEQMIGLFINTIPIRIKTHODETFHELLIRCOQKEMLEAEPFTCQPLFDIQANTALKQEL
IDHIIVFENYPLOQOKIADSADQTDSPLQIDQVQOVSEQSGYNENLVVAPGEELVIKFSYNAFVYDAAWISC
IKRQFTOALSTAAQHPHMPIADFSFLDATEKEQIVTQFNNTKTEYPKNHTIIDLFREQAEKTPDHTALVY
GNMSISYKELDKRSNALARELIQKGFRONETAGILAAHSPEFMISVLAVLKAGGAYLPLDAELPPERVSFE
MLEETQAKMLIVQKGLEQNAAFSGTCMIADAQALMEENHFPINSSSSPDDLAYIMYTSGSTGRPKGVMIT
NRNVVSLVSNSNYTSASGDDRFIMTGSISFDAVTFEMFGALLNGASLHIIDKSTMLTPDRFGAYLLENDT
TVLFLTTALEFNQLAQVRADMFRGLHTLYVGGEALSPALMNAVRHACPDLALHNIYGPTENTTEFSTFFEIK
RDYAGPIPIGKPISNSTTYILDTKGRLLPIGVPGELCVGGDGVAKGYLNRDDLTNALFSPHPFLPGERIY
RTGDLARWLPDGNLEYISRIDROMKIRGKRIEPAEIEARLLEMEGVQEAAVTLREKDGEAQLYTHYVGDH
KKTDTDFRADLARVLPDYMIPQHWVRVERMPLTGNGKIDRSALPIPENKPAKRQDIILPRNLVEEELANT
WKQVLGVNTISIDDDFFATIGGHSLKALQVIHTLKHQONIDIPIDFLFEHPTIAQLAEKLYSKQLTAANEQ
HVIKLNQHGAQNLFCEFPPISGFGIYFKDLALLLNEKAALYGFHFIEQDTRIEQYVNCMTDIQPEGPYVLL
GYSAGGNLAFEVAQAMERKGLEVSDFITIVDAYLKEQPLPIDTGNDESAAYLPEAVREKVMKKKRNYQEYW
AQLLNEGHIKASIHFIEAGIHPETSGHTGLTKWEGACGNYSEYTGFGAHKDMLEGTYAEKNADIILDILE
KITSNQVILHKR

>Surfactant - surfactin~fenD~KAA(0937136
MTKANSIQDIYPLSYMQEGMLFHSLLOKDSQAYVEQASFTIEGKVNPQFFONSINALVERHDIFRTIFIS
ONVSSPQQVVLRERNVIVLEENITHLNEAEQSQFIEQWKEKDRDQGFHLQKDVLMRIALIQTGESQYSCT
WTFHHIMMDGWCLSIVLKEFLHIYASYVNASPITLEPVQPYGKYIKWLMEQDKEQAVSYWDHYLSGHEQQ
TVLPKOQKKTKGKSRQEHVTFSFSKEESSRLSELAAREEVTLSTIFHTIWGILLOKYNNNDDAVEGSVISG
RPAEIEGIEHMVGLEINTMPVRVQGAKTPFLOLIKDMQKDRLAAEAYSYHPLYETQSRSAVKQGLIDHIL
VFENYPVQOETIQOMLNKQEHASDLFQIHNFTVADETNYSFYLMVAPGEETIHIKMNYDAEQHDRSEFVLSVKE
HLLNAVSQILNNPNLPPEEIDITTDTEKRQLIGEITDQTPVYETIHAMFEKQAEKTPDAHAVIDQACSLT
YRELNKAANRLARHLRMKGVVRQEPVAIMMERSAAFITGVLGILKAGGAIVPVDPHYPADRIRYILHDCG
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Supplementary Material

CSHVVSQAHLPSSLEDNYIITHPEDIESKVDGSNIKSVNNADDLLYMIYTSGTTGKPKGVQFEHRNMANL
LKFEYTHSGIDFEADVLOQFATPSEDVCYQEIFSALLKGGTLHIVPEAIKRDVPOQLFAFINKHQTNIVFELP
TAFIKMIFSERELANSFPDGVKHLIAAGEQLMISDLFQODVLRKRGIHLHNHYGPSETHVVSTYTIHPGDP
IPELPPIGKPIGCTDLYILNHQKQLOQPCGVPGELYISGASVARGYVNHDKLTSDKESSDPFKPDVIMYRT
GDLARRLEDGNIEYIGRADNQVKIRGYRIEPQEIEVTLMNHPDISEAAILIWQODONGEHELCAYYCSVQK
LNAIDLRSYMASELPEYMIPSKWIWVDSIPLTPNGKVDRAALPEPDASISGNPYTAPRNLLEAKLSQLFE
DVLKNGHIGIQDNFEDNGGHSLKATVLMSRIAKEFHVQVSLKDIFAHPTVEGLALIIREAEQNLYAAIEP
AEERDTYPVSSAQKRIYVLOQLDEGVAYNMPAVLELEGALDVAKLSAVCKELISRHEPLRTSEFVSGADDE
PVOQRIHTEVPFTLSKETTIEGFVRPFCLSQAPLFRAGLIEVSNEKHVLLVDMHHIISDGVSVQLLIREFET
DLYANRQLKPLRIQYKDYAVWQQKFKKGDSYQKOETYWQQQFSGDLPILELPTDKRRPAERQFIGGKVTE
QLDKEITARIKRLAHKNRSTLYMTLLALYSAFLSRLSGQODDIVIGSPIAGRPHADLEAVLGMEFVNTLALR
TRPAGNKTFEEFLKEVROQTALEAYEHODYPFEELVDKLGVQREMSRNPLEDTTLVLONMEQQKLKMNDVQ
LOWNDLEHPISKFDISLYVTEHDSELFCQFEYSTALFEKETIQRWASLFTTLVEHTAASPETELDNIPIL
TKEEERDFIESCHLFEETGYSMNQTLHYALEQQAEKTPDQAAVIFEDGVMTYKELNEQANRIAWELIGRG
VKPETTVAIIGKRSPEMLLGIYGILKAGGAYLPIDPDYPEERISFLLEDSGTNILLLQSAGLHVPAFTGE
IVYLNQTNSGLAHRLSNPNVDVLPQSLAYVIYTSGSTGMPKGVEIEHRSAVNFLNSLOSRYQLKHSDMIM
HKTSYSFDASIWELFWWPYAGASVYLLPQGGEKEPEVIAKAIEEQKITAMHFVPSMLHAFLEHIKYRSVP
IKTNRLKRVFSGGEQLGTHLVSRFYELLPNVSITNSYGPTEATVEAAFFDCPPQEKLERIPIGKPVHHVR
LYILNQNQRMLPVGCIGELYIAGAGVARGYLNRPALTEERFLEDPFYPGERMYKTGDVARWLPDGNIEFL
GRTDDQVKIRGYRIEPGEIEAALRSIEGVREAAVTVRTDSGEPELCAYIEGLORNEVRAQLERLLPGYMV
PAYMIEMKQWPVTPSGKLDRNALPAPGGAADAETYTAPRNVTEMKLSQLWEDVLKNGPVGIHDNFFDRGG
HSLKATALVSRITKEFDVQVPLKDVFAHPTVEGLAAVIREGTDSPYEAIKPAEKQETYPVSSAQKRIYVL
OOLEDGGTGYNMPAVLELEGKLNPERMDRAFKELIKRHESLRTSFEQDAGGDPVQRIHDEVPFTLQTTVL
GERTEQEAAAAFIKPFDLSQAPLFRAQIVKVSDERHLLLVDMHHIISDGVSVNILIREFGELYNNRNLPA
LRIQYKDYAVWQEGFKTRDAYKTQGAYWLKQLEGELPVLDLPADHVRPPVRSFAGDKVSEFTLDQEVASDL
HKLARENGSTLYMVLLAAYTAFLSRLSGQEDIIVGSPIAGRPHKDLEPILGMFVNTLALRTRPEGGKPFEFV
QYLOEVRETALEAFEHQDYPFEELVDKLELTRDMSRNPVEDAMLVVQONNDYERLHLHDLOMKPAQVSHLV
SKFDLTLQASEGDGNIHFLFEYSTALFEKTTIERWASHLTNVLSIIGKNPEVTLNHIDILTQEERHQLLN
EFNTROANQYGVQTISQLFEQQAARTPKATALVSGDKTLTYQELDEWSNGIARALRNRGVKPDTPVGIMM
HRSFSMIASILGVWKAGGCYVPIDPEYPKERKRYILSDSGTKLLMTINEADLGVLADFEGEILTIESVEE
DDKSPLPOMSSAHHLAYIIYTSGTTGRPKGVMVEHKGIANTLOWRRNAYAFNETDTILQLESEFSFDGEFIT
SMFTPLLSGAKAVLLHEEEAKDILAIKHQLSRQRITHMIIVPVLYRALLDVVQPEDVKTLRVVTLAGEAA
DRELIARSLAICPHTELANEYGPTENSVATTVMRHMEKQAYVSIGQPIDGTQVLILNSNHQLQPIGVAGE
LCIAGTGLARGYVNLPELTERAFTONPFKPEARMYRTGDAARWMADGTLEYLGRIDDQVKIRGYRVETKE
IESVIRCIKGVKDAAVVAHVTASGOQTELSAYVVTKPGLSTNAVRSELONKLPVFMHPAFIEKLDSLPLSP
NGKLDRGALPKPVYNHEGERPFLPPSSKMEQILADIWKEVLGAEKIGTADSFFELGGDSIKALQVSARLH
RIGKOMAVKDLEFSHPTIQELAAYIRDSDTSSSQAAVEGDVOQWSPVQKWEFLSOQDIKEKHHFNQSVMLHRST
SVQEDALRKTLKAITCHHDALRMVFTONEQGKWDQYNRPLSHSDDALYGLOMIDLSAPDGTDGNRAYEPI
IKRHVLDIQQKMDLKNGPLLQAGLFHTIDGDFLFLSAHHLVVDGISWRVLLEDLALGYRQAAGGGKEIQL
PPKTSSFKAYTKKLSDYAESQQOLMKQLKYWREAEEYQTEALPFDHIDGTRAHEGQRSTISFTLNEKETAA
LLKDANSAYNTDTQDMLLASVILALRHWTNQSAFKLSLEGHGREDVLKGIDVSRTIGWFTAIYPLLIKLN
ADLPDSEESMVHVLKTTKDTLRRVPDKGFGYGVIKYLTPPGKKDINFTGAPEISFNYLGQFESGRTAEVP
EEDAFSFSPLGAGGDISTTWNREQSLDISAIAAEGKLTVNMTYDNARFQOQRKTIEQLSETCRQFLLQLIEH
CONKSETEKTISDFDDQELTEDALQEIADMLSFEFH
>Surfactant - surfactin~fenC~KAA0937137
MPQOPEIQDIYPLSFMQEGMLFHSLYDEQSRAYFEQASFTINGQLDLERFQKSMDAVEFDRYDIFRTAFIY
KNVAKPRQVVLKQRHCPVHVEDISHLNEKDKEHCTEAFKEQDKSRGEFDLQTDVLMRISILKWAPDHYVCI
WSHHHILMDGWCLGIVIKDFLHIYQALGKGQFPDLPPVQPYGTYIKWLMOODREEAAEYWKKRLOHFEKA
SPLPKRTDOMSDGTLQQITFTIPEKETSELQKIAAACGATLNTVEFQALWGIMLQKENRRDDAVEGSVISG
RPSELKDVENMVGLFINTIPIRVQSDFLSEFSDLVSGMQKDMTEAEAYSYFPLYDIQAQSALKQELIDHIT
VFENTPTQOEIEELNQAGSFDFSVKDFEMEEVTNYRCSVKVIPGRTLYVRIHFHTGAYQPNMMSEIKDYL
QHMISDVISDPSLPVSKMTLLDEDKTRKIVSONNRTVSVSPKAPTLHGLFERQAAVTPERPAIRFSGGLL
TYAELDMYASRLAAHLAARGVTNESIVGVLSERSPDMLIAVLAVLKAGGAYLPLDPAYPKERLSYMLKDS
GASLLLTQPGCSAPNFSGETLEVDMTSLASEKAENHLFTPADGGSLAYVIYTSGSTGQPKGVAVEHRQAV
SFLTGMQYQFPLSEDDIVMVKTSFSFDASVWQLFWWALSGASAYLLPPGWEKDSALIVQATIHQEKVTTAH
FIPAMLNSFLDQAEIERLRDSTSLKRVFAGGEPLAPRTAARFASVLPQVSLIHGYGPTEATVDAAFYVLD
PERDRDRLRIPIGKPVPGARLYVLDPHLAVQPSGVAGELYIAGAGVARGYLNRPALTEERFPEDPFYPGE
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RMYKTGDVARWLPDGNIEFLGRLDDQVKIRGYRIEPGEIEAALRSVEGVREAAVTVRTGSGEPELCAYIE
GLERNEVRAQLERLLPGYMVPAYMIEMEQWPVTPSGKLDRNALPAPGVAADAETYTAPRNVTEMKLSQLW
EDVLKNGPVGIHDNFFDRGGHSLKATALVSRIAKEFDVQVPLKDVFAHPTVEGLAAVIREGTDSPYEAIK
PAEKQETYPVSSAQKRIYVLOOLEDGGTGYNMPAVLELEGKLNPERMGRAFKELIKRHESLRTAFEQDAG
GDPVQRIHDEVPFTLQTTVLGARTEEEAAAAFIKPFDLSQAPLFRAQIVKVSDERHLLLVDMHHIISDGV
SVNILIREFGELYNNRKLPALRIQYKDYAVWQEGFKTGDAYKTQEVYWLKQLEGELPVLDLPADHARPPV
RSFAGDKVSFTLDQEVASGLHKLARENGSTLYMVLLAAYTAFLSRLSGQEDIIVGSPIAGRPHKDLEPIL
GMFVNTLALRTRPEGGKPFVQYLQEVRETALEAFEHQDYPFEELVDKLELTRDMSRNPLEDVMEVLQNMD
QESLELNELCLKPAAHNGHQTSKFDLTLYTQEQPRGLLTFOMEFSTDLYKKKTIEKWLOQYFINMLLSIIK
DNKAALGTINILNEDETHYLIHELNRTKIDYPRNETISRLFEMQAEQTPNAVAIVSDTQVFTYEDLNSWA
NQIASVLQIKGVGPDSVVALLTGRTPELIAGMLGILKAGGAYLPIASDLPVERIAYMLSDSGAALLLQSE
KTEKQLLDIECEQIIIEDIQKQGKTKNVDSSAGPHSLAYIIYTSGSTGKPKGVMIEQRSVIRLVKNSNY I
TFTPEDRLLMTSSIGEFDVGSFEIFGPLLNGAALHLSDQQTFLDSHQLKRYIEHQGITTIWLTSSLENHLT
EQNEQTFSQLKHLIIGGEALSPSHVNRIRNVCPEVSIWNGYGPTENTTEFSTCLHIQKTYELSIPIGRPVG
NSTAYILNQWGVLQPVGAVGELCVGGDGVARGYLGRPDLTKEKFVPHPFAPGDRLYRTGDLARWLPDGTI
EYVGRIDDQVKVRGYRVELGEIETAFRQIDGVKEAAVLARTAQTGSKELFGYISVKAGTNAEQVRSLLAC
SLPNYMIPAYIIEMENLPLTSNGKLNRKALPEPDFASKQTYIPPRNELEEQLALIWQEVLGIQRIGIEDS
FFELGGDSIKALQVSARLGRHGLSLQVSDLFRRPKIKDLSPFIRKTERVIEQGPVQGDVPWTPIQKWELS
QDIEERHHEFNQSVMLFHTDRLSEDALRASLKKLAEHHDALRMVYRNDDRRWIQINQGIHESQLYSLRTFED
LSQSESGWETQIKQEVADLOQQSINLQEGPLLHAALFKTLTGDYLFLAIHHLVVDGVSWRILLEDLSAGYQ
QOAAAGQTIQLPPKTDSYQEYARRIQEYAQSSKLIREEAYWRTVEEQQDAELPYEIPHQVNIDEFSKRDSLN
FSLTEADTAVLLONVNHAYGTDTQDILLTAASLAICEWTGGSKLRIAMEGHGREHILPELDISRTVGWET
SMYPALISFENHRDELGTALKTVKDTLGRIPNKGVGYGMLKYLTHPENKSITFSKTPEISENYLGQFNDI
ERODTFRPSSLGSGKDITHTWKREQIIEMSAMAADKKLHENLSYPPARFHRNTMEQLINRIEHFLLDIMK
HCAGQQKTEKTLSDFSSQSLTAEDLDSISSLVEEL
>Surfactant - surfactin~fenB~KAA(0937138
MAQSAQIQDIYPLSHMQEGMLFHSLMDEFSSKAYIEQTSFTITGNLCVDSFQKSLNLLVSRYDIFRTIFIK
EVPDLTGPQQVVLSNRELTVYREDISRLADQEQOTLIDAFMTKDREKGEFDLOKDPLMRLALFDRGDSQYT
CVWTHHHIIMDGWCLGIILKEFFSMYDSLKNNSPVQLGSTVPYSRYIEWLGEQDQEETAAYWSEYLKEYG
NTASIPRIKRRTADGNYKADQVSFSLAQEMVEKLTKAAQNWGVTLNTLFMSIWGVLLHRYNAADDAVEGS
VISGRPSAIDGIESMVGLFINTVPVRIRSAEGITFSSLVKAVQEDILSSEQHGYYPLYEIQNHSPLKQGL
IDHIFVFENYPVQLHHALSVESENDEGALKLSDISMSEQTNYDEFNIVIVPGESFYIKEFSYNADVYEREEM
LRIQGHLKQALDCILTNPDVAVSDINIVPPEEQQOVIQLEFNETERPYVNKTIPQLFEEQARKTPEAAALKM
GDDCWTYRQLNIRANQIAHALIEKGVRSGDIVAVMMGRSMEMPAALLGIWKAGGAYMPLDPHFPAERLSFE
LLKDSQAAQLLIEEDLISLIPPSYEGNTITIEHTESYQTEAPNMPPGDLAYLIYTSGTTGRPKGVLVDHH
GIANTLOWRREEYSMTEQDISLHLFSYVFDGCVTSLFTPLLSGACVLLTTDDEAKDVLALKRKIARYKVS
HMIIVPSLYRVLLEVMTADDAKSLRIVTFAGEAVTPDLLELSOMICPYAELANEYGPTENSVATTILRHL
NEKERITIGHPIRNTKVEVLHGNQOMQOPIGAAGELCISGAGLARGYYKQQOELTQKAFSDHPFLEGERLYRT
GDAGRFLPDGTIEYIGRFDDQVKIRGYRIELREIETVLRQAPGVKEAAVLARDVSAEEKELVAYIVPEKG
NSLPDLYQHLAGTLPSYMIPASIINISRMPLTSSGKLDRFALPEPENNTSVTYMAPRTLIEADLAHIWED
VLNKQHIGIRDDFFQLGGQSLKATALVSRIHKKLNVELPLSEVFSYPTVESMAVKLMSLKEHAFTQIEPA
DORDVYPLSFSQKRLYALHQLADDSTGYNMPAVLELRGNLNHQRLRSVLTELVNRHEALRTVEFVLDRDEP
VOIIYPEIAFDLKELEMESEQMLESAIETFIKPFDLSSGPLFRACVITMGNNRGFLLLDMHHITIADGVSM
STLVQEFTDLYCGKELPALNLHYKDFAVWQQOEKYPKELYKKQEAYWLGOQLGGSLPTLELPLDKTRPRLPD
FSGGTIEVNIDKDMTDELHRLMAETGTTLYMILLAVYSILLSKLSGQEDIVVGSPAAGRPHADLERVIGM
FVNTLAMRSKPEGHKTFSSYLODIRHLALTAYEHQDYPFEELADKVDTNREVNRNPLFDAMLVLQSSEDF
RFEVPGLSISSVTPKHDISKEFDLTLHAEEHPSGIRCRFEYSTALFEEETITRWASYFIELVKGVTADTEM
RISDVQLLPAAERRLLLEKMGQYAAYPRNENIVSLFEKQAAKYPEHIAVVCGHSQLTYRDLNEKAERAAA
MLIKQGVRTGDIVGLMLDRSPDMIIGILSILKAGGAYLPIDPEYPQERISFMLNDSGAKLLLTERGQONKP
ADYTGHILYIDECENDSIPADANIQEIVTDQPAYVIYTSGTTGQPKGVIVEHSNVISLLKHONLPFEFNH
EDIWTLFHSYCEFDEFSVWEMEFGALLNGSTLVVVSKETARDPHAFRLLLKKERVTVLNQTPTAFYGLMHEDQ
NHPDRLNVRYVIFGGEALQPGMLOSWNKKYPHTDLINMYGITETTVHVTFKKLSAADIAKNKSNIGRPLS
TLQAYVMDAHMNLQPIGVPGELYIGGEGVARGYLNRDELTSDRFVSNPYLPGDRLYRTGDLARRLSNGEL
EYLGRIDEQVKVRGHRIELGEIQAALLQYPMIKEAAVITRADEQGQTAIYAYMVIKDQQOAANISDIRTYL
KNALPDFMLPARMIQIDSIPVTVNGKLDQKALPEPEKHAYTADDISPRNEIETVMAEIWEELLNVDELGV
SANFFELGGDSIKALQVCARLKQRGFETTVREMFEHQTLGELSARVRKDVRAIDQGPVEGEITWTPIQQOW
FFSQSLESHHFNQSVMIYRAERFDEAALRKVLKSLVTHHDALRIVCRHEDGRQVQINRGIDLSDEELYAL
ELFDVKDSLTEARNTIEEAASRMOEHIRLETGPLLHAGLFRTENGDHLFLTIHHLVVDAVSWRILFEDFS
AAYKQAVSGESIKLPQKTDSYLTYSQRIADYSKSROQVOREAAYWDECENRHIQPIPKDNDASSNTFKDTE
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VIDFELSRHHTELLLTAAHKAYSTEMNDILLTALGLALQKWTGNNQFKISMEGHGRESYLEKIDISRTVG
WETSIYPVWLDMRDSDHKDKEERLGHLIKQTKDMLHRIPHKGAGYGVLKYISKRWGSQKNSPEISENYLG
QFDODIQSNAFEVSDIKPGNEISPNWERPYALDISGAVSSGCLNMHIIYNRFQFEEKTIQTEFSRHFKQTL
ENIIEHCTGKENHEWSASDFTDEDLTLDELSEIMGAVNKL
>Surfactant - surfactin~fenA~KAA0937139
MSEHTYSLTHAQRRVWEFTELLEPDTSICNLTACVKFKGNIKLDTLEGALNHSISRNDAIRFQLLEGEELE
PRLHLTEYKYYPLRIIDEFSNVEMIEIEQWIQDQASIPFKLENSPLYQFYLLRIDSHEVWLFAKFHHIIMD
GISLNVMGNQIIDLYQKMKKKDPLPDQPEPSYLSYIEKESQYLOSPRFAKDRLFWTQTFEHPLEYHSLAD
QTSLOKQSTSASRDTIILSPDLEQTIRIFCEEHKINIISLEMASEFYICISRITSKKDLAIGTYYGNRGSK
AEKEMLGMEVSSLPIRITVDPDTDFLSFVRTIGREQLSVMRHORFPYNLLVNELRNEQKDLHNLIGISMOQ
YOPLOWHNADDEFDYETALYEFSGYTANELSVQIQERIDNGTIQLNFDYONTLEFSLEDIKRIQSHLLTILEN
ALQHPHSFIRELDMTNTREKQKLLYEFNKTEAVSPKAFTLHGLFERQAAFTPERLAIRFSGGSLTYAELD
MYASRLAAHLAARGVTNESIVGVLSERSPDMLIAVLAVLKAGGAYLPLDPAYPKERLSYMLKDSGASLLL
TOQPGCSAPNFSGETLEVDMTSLASEKAENHEFTPADGGSLAYVIYTSGSTGQPKGVAVEHRQAVSFLTGM
QHQFPLSEDDIVMVKTSEFSEDASVWQLEFWWSLSGASAYLLPPGWEKDPALIVKATHQENVTTAHEFIPAML
NSFLDQAEIERLSDRTSLKRVFAGGEPLAPRTAARFASVLPQVSLIHGYGPTEATVDAAFYVLDPERDRD
RLRIPIGKPVPGARLYVLDPHLAVQPSGVAGELYIAGAGVARGYLNRPALTEERFLEDPFYPGERMYKTG
DVARWLPDGNVEFLGRTDDQVKIRGYRIEPGEIEAALRSIEGVREAAVIVRTDSGEPELCAYVEGLQRNE
VRAQLERLLPGYMVPAYMIEMEQWPVTPSGKLDRNALPAPGGAADAETYTAPRNVTEMKLSQLWEDVLKN
GPVGIHDNFFDRGGHSLKATALVSRIAKEFDVQVPLKDVFAHPTVEGLATVIREGTDSPYEAIKPAEKQE
TYPVSSAQKRIYVLOQLEDGGTGYNMPAVLELEGKLNPERMERAFKELIKRHESLRTSFEQDAGGDPVQR
IHDEVPFTLOTTVLGERTEQEAAAAFIKPFDLSQAPLFRAQIVKISDERHLLLVDMHHIISDGVSVNILI
REFGELYNNRNLPALRIQYKDYAVWREGFKTGDAYKTQEAYWLKQLEGELPVLDLPADHARPPVRSFAGD
KVSFTLDQEVASGLHKLARENGSTLYMVLLAAYTAFLSRLSGQEDIIVGSPIAGRPHKDLEPILGMEVNT
LALRTRPEGGKPEVQYLQEVRETALEAFEHQDYPFEELVDKLELTRDMSRNPVEDAMFILONVEKQDIDL
REIKVRPANFAHHISLEFDITLIATEISGSICCEMEFSTEVFLKATIERWADHFIEFLHEALSTPETSLAQ
INILSDKEKQKIVFEFNKTQVEFAQKDVPFHRIFEAKAEETIPEHIAVIDNETEISYRLLNERANRLARTL
ONRKGPKPTVAVLAKRSIDAIVGVLAVMKAGGVYIPIDSHYPKARIEYILRDSGADILLSQQELKHLISN
LPESEMSHICLDDESTYEESNCNLNLSPAPEEPVYIIYTSGTTGAPKGVIVTYQONFTHAALAWRQIYELD
RKPVRLLQIASEFSEFDVFSGDLARTLTNGGTLIVCPDETRLEPAEIYKIMNSQRITVMESTPALITIPVMEY
VYRNQFKLPDLDMLILGSDMVKAQDFKTLTDRFGQSMRIINSYGVTEATIDSSFYETSMGGECTGDNVPI
GSPLPNVHMYVLSQTDQIQPIGVAGELCIGGAGVAKGYHHKPDLTOMKFTENPEFVSGERLYRTGDRACWL
PNGTIRLLGRMDYQVKINGYRIETEEIESVLLQTGLVREAAVAVQHDKNGQAGLAAYIVPSDINTNALRA
ALTKELPAYMIPAHLIPLENMPLTLNGKLDRNALPAPNNVLSRPYTAPVNDIQKTMAYIWEDVLSMSRVG
IHDSFFELGGDSIKALQVAARLAAEGWSMTIRDLFRYSTIQELCGHITPLASQADQGPAEGEAELTPIQR
REFFGQVHAFHYHYNQSVMLEFSEKGENANALHLALRKITEHHDATRMIFQRDONGHVIQFNRGINHKDHEL
FGLYISDWTKASLERAHLDEKLAAEETVIQSKMNVEKGPLLOAGLFKTAEGDHLLIALHHLVIDGVSWRI
LLEDLAAAYQQOALEKKEIQLPPKTDSYLSYADGLTQIAESKQLLSEKTYWQTILDAHTAFLPKDIENVPD
RLOMNSDAAAFVLSGDWTEKLLFETQQAYGTDANELLLMALGMALSEWTGHDQIVISTEGHGREGHVPNI
DISRTVGWFTSIYPILLDMVIPEPFEDQLAYRIKTTKDMLRRVPNKGTGYGLLTHIGELRHKEPEVSENY
LGOFSEEKEADTFQLSYYQPRYEIAGEREREYELDINALITDGRLOVKAVYTQAFSKHSIECFMDREFHRH
LIETIEHCSQKKAREKTLSDEFSNKELTLSALSSIEDLVKDL
>Surfactant - fengycin~srfAD~KAA(0933188
MSQLFKSFDASEKTQLICFPFAGGYSASFRPLHAFLQGECEMLAAEPPGHGTNQTSAIEDLEELTDLYKQ
ELNLRPDRPFVLFGHSMGGMITFRLAQKLEREGIFPQAVIISATQPPHIQRKKVSHLPDDQFLDHIIQLG
GMPAELVENKEVMSFFLPSFRSDYRALEQFELYDLAQIQSPVHVENGLDDKKCIRDAEGWKKWAKDITEH
QFDGGHMFLLSQTEEVAERIFAILNQHPIIQP
>Surfactant - fengycin~srfAC~KAA(0933189
MSQFSKDQVODMYYLSPMQEGMLFHAILNPGOSFYLEQITMKVKGSLNIKCLEESMNVIMDRYDVEFRTVE
IHEKVKRPVQVVLKKRQFQIEEIDLTHLTGSEQTAKINEYKEQDKIRGFDLTRDIPMRAAIFKKAEESFE
WVWSYHHITILDGWCEFGIVVQDLEFKVYNALREQKPYSLPPVKPYKDY IKWLEKQDKQASLRYWREYLEDFE
GOQTTFAEQRKKQKDGYEPKELLEFSLSEAETKAFTELAKSQHTTLSTALOQAVWSVLISRYQOSGDLAFGTV
VSGRPAEIKGVEHMVGLEFINVVPRRVKLSEGITEFNGLLKQLOQEQSLOSEPHQYVPLYDIQSQADQPKLID
HIIVFENYPLODAKNEESSENGFDMVDVHVFEKSNYDLNLMASPGDEMLIKLAYNENVEDETFILRLKSQ
LLTAIQQLIONPDQPVSTINLVDDREREFLLTGLNPPAQAHETKPLTDWEFKEAVNVNPDAPALTYSGQTL
SYRELDEEANRLARRLOKHGAGKGSVVALYTKRSLELVIGILGVLKAGAAYLPVDPKLPEDRISYMLADS
AAACLLTHQEMKEQAAELPYTGTTLEFIDDQTRFEEQASDPATAIDPNDPAYIMYTSGTTGKPKGNMTTHA
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NIQGLVKHVDYMAFSDQDTFLSVSNYAFDAFTFDFYASMLNAARLITADEHTLLDTERLTDLILQENVNV
MFATTALFNLLTDAGEDWMKGLRCILFGGERASVPHVRKALRVMGPGKLINCYGPTEGTVFATAHVVHDL
PDSISSLPIGKPISNASVYILNEQSQLOPFGAIGELCISGMGVSKGYVNRADLTKEKFIKNPFKPGETLY
RTGDLARWLPDGTIEYAGRIDDQVKIRGHRIELEEIEKQLOEYPGVKDAVVVADRPESGDASINAYLVNR
TQLSAEDVKAHLKKQLPAYMVPQTFTFLDELPLTTNGKVNKRLLPKPDOQDQLAEEWIGPRNEMEETIAQT
WSEVLGRKQIGIHDDFFALGGHSLKAMTAASRIKKELGIDLPVKLLFEAPTIAGISAYVKNGGPDGLQDV
TIMNOQDQERITIFAFPPVLGYGLMYQONLSSRLPSYKLCAFDFIEEEDRLDRYADLIQKLOQPEGPLTLEGYS
AGCSLAFEAAKKLEEQGRIVQRIIMVDSYKKQGVSDLDGRTVESDVEALMNVNRDNEALNSEAVKQGLKQ
KTHAFYSYYVNLISTGQVKADIDLLTSGADFDMPEWLASWEEATTGAYRMKRGFGTHAEMLOGETLDRNA
GILLEFLNTQTVTVS

>Surfactant - fengycin~srfAB~KAA0933190
MSKKSIQKVYALTPMQEGMLYHAMLDPHSSSYFTQLELGIHGAFDLEIFEKSVNELIRSYDILRTVEVHQ
QLOKPRQVVLAERKTKVHYEDISHADENRQKEHIERYKQODVQROQGFNLAKDILFKVAVFRLAADQLYLVW
SNHHIMMDGWSMGVLMKSLFQNYEALRAGRTPANGQGKPYSDY IKWLGKQDNEEAESYWSERLAGFEQPS
VLPGRLPVKKDEYVNKEYSFTWDETLVARIQKTANLHQVTGPNLFQAVWGIVLSKYNFTDDVIFGTVVSG
RPSEINGIETMAGLFINTIPVRVKVERDAAFADIFTAVQQHAVEAERYDYVPLYEIQKRSALDGNLLNHL
VAFENYPLDQELENGSMEDRLGEFSIKVESAFEQTSFDENLIVYPGKTWITVKIKYNGAAFDSAFIERTAEH
LTRMMEAAVDQPAAFVREYGLVGDEEQRQIVEVENSTKAELPEGMAVHQVFEEQAKRTPASTAVVYEGTE
LTYRELNAAANRLARKLVEQGLQKGETAAIMNDRSVETVVGMLAVLKAGAAYVPLDPALPGDRLRFMAED
SSVRMVLTGNSYTGQAHQLQVPVLTLDIGIEDGEADNLNLPSAPSDLAYIMYTSGSTGKPKGVMIEHKSTI
LRLVKNAGYVPVTEEDRMAQTGAVSFDAGTFEVFGALLNGAALYPVKKETLLDAKQFAAFLREQSITTMW
LTSPLFNQLAAKDAGMFGTLRHLIIGGDALVPHIVSKVKQASPSLSLWNGYGPTENTTFSTSFLIDREYG
GSIPIGKPIGNSTAYIMDEQQCLQPIGAPGELCVGGIGVARGYVNLPELTEKQFLEDPFRPGERIYRTGD
LARWLPDGNIEFLGRIDNQVKVRGFRIELGEIETKLNMAEHVTEAAVIIRKNKADENEICAYFTADREVA
VSELRKTLSQSLPDYMVPAHLIQMDSLPLTPNGKINKKELPAPQSEAVQPEYAAPKTESEKKLAEIWEGI
LGVRAGVTDNFFMIGGHSLKAMMMTAKIQEHFHKEVPIKVLFEKPTIQELALYLEENESKEEQTFEPIRQ
ASYQQHYPVSPAQRRMYILNQLGQANTSYNVPAVLLLEGEVDKDRLENAIQQLINRHEILRTSEFDMIDGE
VVQTVHKNISFQLEAAKGREEDAEEIIKAFVQPFELNRAPLVRSKLVQLEEKRHLLLIDMHHIITDGSST
GILIGDLAKIYQGADLELPQIHYKDYAVWHKEQTNYQKDEEYWLDVFKGELPILDLPADFERPAERSFAG
ERVMEFGLDKQITAQIKSLMAETDTTIYMFLLAAFNVLLSKYASQDDIIVGSPTAGRTHPDLQGVPGMEVN
TVALRTAPAGDKTFAQFLEEVKTASLQAFEHQSYPLEELIEKLPLTRDTSRSPLFSVMFNMONMEIPSLR
LGDLKISSYSMLHHVAKFDLSLEAVEREEDIGLSFDYATALFKDETIRRWSRHFVNITKAAAANPNVRLS
DVDLLSSAETAALLEERHMTQITEATFAALFEKQAQQTPDHPAVKAGGNLLIYRELDEQANQLAHHLRAQ
GAGNEDIVAIVMDRSAEVMVSILGVMKAGAAFLPIDPETPEERIRYSLEDSGAKFAVVNERNMTAIGQYE
GTIVSLDDGKWRNESKERPSSISGSRNLAYVIYTSGTTGKPKGVQIEHRNLTNYVSWESEEASLTENDKT
VLLSSYAFDLGYTSMFPVLLGGGELHIVQKETYTAPDEIAHYIKEHGITYIKLTPSLFHTIVNTSSFAKD
ANFESLRLIVLGGEKIIPTDVLAFRKMYGHTEFINHYGPTEATIGAIAGRVDLSDPDTEFVKRPTIGRPIA
NAGALVLNEALKLVPPGASGQLYITGQGLARGYLNRPQLTAERFVENPYSPGSLMYKTGDVVRRLSDGTL
AFIGRADDQVKIRGYRIEPKEIETVMLSLSGIQEAVVLAVSEGGLOQELCAYYTSDOQATIEKAELRKQLSLT
LPSHMIPAFFVQVDAIPLTANGKTDRNALPKPNAAQSGGKALAVPETALEESLCRIWQKTLGIEAIGIDD
NFFDLGGHSLKGMMLIANIQAELEKSVPLKALFEQPTVRQLAAYMEASAVSGGHQVLKPADKQDMYPLSS
AQKRMYVLNQLDRQTISYNMPSVLLMEGELDISRLRDSLNQLVNRHESLRTSFMEANGEPVOQRITIEKAEV
DLHVFEAKEDEADQKIKEFIRPFDLNDAPLIRAALLRIEAKKHLLLLDMHHIIADGVSRGIFVKELALLY
KGEQLPEPALHYKDFAVWONEAEQKERMKEHEAYWMSVLSGELPELDLPLDYARPPVQSFKGDTIRFRTG
SETAKAVEKLLAETGTTLHMVLHAVFHVFLSKISGQRDIVIGSVTAGRTNADVQDMPGMEVNTLALRMEA
KEQQTFAELLEQAKQTNLSALEHQEYPFEDLVNQLDLPRDMSRNPLENVMVTTENPDKEQLTLONLSISP
YEAHQGTSKFDLTLGGFTDENGIGLQLEYATDLFAKETAEKWSEYVLRLLKAVADNPNQPLSSLSLVTET
EKQALLEAWKGKALPVPTDKTVHQLFEETVQRHKDRPAVTYNGOSWTYGELNAKANRLARILMDCGISPD
DRVGILTKPSLEMSAAVLGVLKAGAAFVPIDPDYPDQRIEYILODSGAKLLLKQEGISVPDSYTGDVILL
DGSRTILSLPLDENDEENPETAVTAENLAYMIYTSGTTGQPKGVMVEHHALVNLCFWHHDAFSMTAEDRS
AKYAGFGFDASIWEMFPTWTIGAELHVIDEAIRLDIVRLNDYFETNGVTITFLPTQLAEQFMELENTSLR
VLLIGGDKLKRAVKKPYTLVNNYGPTENTVVATSAEIHPEEGSLSIGRAIANTRVYILGEGNQVQPEGVA
GELCVAGRGLARGYLNREDETAKRFVADPEFVPGARMYRTGDLVKWTGGGIEYIGRIDQQVKVRGYRIELS
EIEVQLAQLSEVQDAAVTAVKDKGGNTAIAAYVTPESADIEALKSALKETLPDYMIPAFWVTLNELPVTA
NGKVDRKALPEPDIEAGSGEYKAPTTDMEDLLAGIWQDVLGMSEVGVTDNFFSLGGDSTIKGIQMASRLNQ
HGWKLEMKDLFOQHPTIEELTQYVERAEGKQADQGPVEGEVILTPIQRWEFFEKNFTNKHHWNQSVMLHAKK
GFDPERVEKTLOQALIEHHDALRMVYREENGDIVQAYKPIGESKVSFEIVDLYGSDEEMLRSQIKILANKL
QSSLDLRTGPLLKAEQYRTEAGDHLLIAVHHLVVDGVSWRILLEDFASGYMQAEKEESLVEPQKTNSFEFKD
WAEELAAFSQSAHLLOQAEYWSQIAAEQVSPLPKDCETEQRIVKDTSSVLCELTEEDTKHLLTDVHQPYG
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TEINDILLSALGLTMKEWTKGAKIGINLEGHGREDITPNVNISRTVGWEFTAQYPVVLDISDADASAVIKT
VKENLRRIPDKGVGYGILRYFTETAETKGFTPEISEFNYLGQFDSEVKTDFFEPSAFDMGROVSGESEALY
ALSFSGMIRNGQFVLSCSYNEKEFERATVEEQMERFKENLLMLIRHCTEKEDKEFTPSDFSAEDLEMDEM
GDIFDMLEENLK

>Surfactant - fengycin~srfAA~KAA(0933191
MEITFYPLTDAQKRIWYTEKFYPHTSISNLAGIGKLVSADAIDYVLVEQAIQEFIRRNDAMRLRLRLDEN
GEPVQYISEYRPVDIKHTDTTEDPNATIEFISQWSREETKKPLPLYDCDLFREFSLFTIKENEVWEYANVHH
VISDGISMNILGNAIMHIYLELASGSEAKEGISHSFIDHVLSEQDYAQSKRFEKDKAFWNKQFESVPELV
SLKRNASAGGSLDAERFSKDVPEALHQQILSFCEANKVSVLSVFQSLLAAYLYRVSGONDVVTGTFMGNR
TNAKEKOMLGMEVSTVPLRTNIDGGQAFLEFVKDRMKDLMKTLRHOQKYPYNLLINDLRETKSSLTKLFETV
SLEYQVMOWQKEEDLAFLTEPIFSGSGLNDVSTITHVKDRWDTGKLTIDFDYRTDLEFSREEINMICERMITM
LENALTHPEHTIDELTMISDAEKEKLLARAGGKSVSYRKDMTIPELFQEKAEQLSDHPAVVFEDRTLSYR
TLHEQSARIANVLKQKGVGPDSPVAVLIERSERMITAIMGILKAGGAYVPIDPGFPAERIQYILEDCGAD
FILTESKVAAPEADAELIDLDQATIAEGADDMTEADVNARNLAYITYTSGTTGRPKGVMIEHRQVHHLVES
LOQTIYQSGSQTLRMALLAPFHFDASVKQIFASLLLGOQTLYIVPKKTVTNGTALATYYRRNSTIEATDGTP
AHLOMLAAAGDFEGLKLKHMLIGGEGLSSVVADKLLKLFKEAGTAPRLTNVYGPTETCVDASVHPVIPEN
AVQSAYVPIGKALGNNRLYILDQKGRLOPEGVAGELYIAGDGVGRGYLHLPELTEEKFLODPEFVPGDRMY
RTGDVVRWLPDGTIEYLGREDDQVKVRGYRIELGEIEAVIQQAPDVAKAVVLARPDEQGNLEVCAYVVQK
PGSEFAPAGLREHAARQLPDYMVPAYFTEVTEIPLTPSGKVDRRKLFALEVKAVSGTAYTAPRNETEKAT
AATIWQDVLNVEKAGVEFDNFFETGGHSLKAMTLLTKIHKEAGVEIPLQYLFEHPTIAALAEEADHRESKAF
AVIEPAEKQEHYPLSLAQQRTYIVSQFEDAGVGYNMPAAAILEGPLDIQKLERAFQGLIRRHESLRTSFEV
LENSTPRONIHDSVDEFNIEMIERGGRSDEAIMASEFVRKFDLAKAPLFRIGLLGLEENRHMLLEFDMHHLIS
DGVSIGIMLEELARIYKGEQLPELRLQYKDYAVWQSRQAAEGYKKDQAYWKEVFAGELPVLQLLSDYPRP
PVOSFEGDRVSIKLDAGVKDRLNRLAEQNGATLYMVMLSAYYTLLSKYTGQODDIIVGTPSAGRNHSDTEG
IIGMFVNTLAIRSEVKQDETFTQLISRVRKRVLNAFSHODYPFEWLVEDLNIPRDVSRHPLEDTMEFSLQON
ATAGIPAVGDLSLSVHETNFKIAKEFDLTVQARETDEGIELDLDYSTKLFKQSTANRLLTHFARLLEDAAA
DPEKPISEYKLLSEEEAASQIQQFNPGRTPYPKDKTIVQLFEEQAANTPDHTALQYEGESLTYRELNERA
NRLARGILSLGAGEGRTAAVLCERSMDMIVSILAVLKSGSAYVPIDPEHPIQRMOQHFFRDSGAKVLLTQR
KLKALAEEAEFKGVIVLADEEESYHADARNLALPLDSAAMANLTYTSGTTGTPKGNIVTHANILRTVKET
NYLSITEQDTILGLSNYVFDAFMEFDMEFGSLLNGAKLVLIPKETVLDMARLSRVIERENISILMITTALEFH
LLVDLNPACLSTLRKIMFGGERASVEHVRKALQTVGKGKLLHMYGPSESTVFATYHPVDELEEHTLSVPI
GKPVSNTEVYILDRTGHVQPAGIAGELCVSGEGLVKGYYNRPELTEEKFVPHPFTSGERMYKTGDLARWL
PNGDIEFIGRIDHQVKIRGQRIELGEIEHQLQTHDRVQESVVLAVDQGAGDKLLCAYYVGEGDISSQEMR
EHAAKDLPAYMVPAVFIQMDELPLTGNGKIDRRALPIPDANVSRGVSYVAPRNGTEQKVADIWAQVLQAE
QVGAYDHFFDIGGHSLAGMKMLALVHQELGVELSLKDLFQSPTVEGLAQVIASAEKGTAASISPAEKQDT
YPVSSPOKRMYVLQQLEDAQTSYNMPAVLRLTGELDVERLNSVMQOLMORHEALRTTFEIKDGETVQRIW
EEAECEIAYFEAPEEETERIVSEFIKPFKIDQLPLFRIGLIKHSDTEHVLLEDMHHIISDGASVGVLIEE
LSKLYDGETLEPLRIQYKDYAVWQQOQFIQSELYKKQEEHWLKELDGELPVLTLPTDYSRPAVQTFEGDRI
AFSLEAGKADALRRLAKETDSTLYMVLLASYSAFLSKISGQODDIIVGSPVAGRSQADVSRVIGMFVNTLA
LRTYPKGEKTFADYLNEVKETALSAFDAQDYPLEDLIGNVQVQRDTSRNPLFDAVEFSMONANIKDLTMKG
IQLEPHPFERKTAKFDLTLTADETDGGLTEFVLEYNTALFKQETIERWKQYWMELLDAVTGNPNQPLSSLS
LVTETEKQALLEAWKGKALPVPTDKTVHQLFEETAQRHKDRPAVTYNGQSWTYGELNAKANRLARITLMDC
GISPDDRVGVLTKPSLEMSAAVLGVLKAGAAFVPIDPDYPDQRIEYILODSGAKLLLKQEGISVPDSYSG
DVILLDGSRTILSLPLDENDEENPETAVTAENLAYMIYTSGTTGQPKGVMVEHHALVNLCFWHHDAFSMT
AEDRSAKYAGFGFDASIWEMEFPTWTIGAELHVIEEATIRLDIVRLNDYFETNGVTITFLPTQLAEQFMELE
NTSLRVLLTGGDKLKRAVKKPYTLVNNYGPTENTVVATSAEIHPEEGSLSIGRAIANTRVYILGEGNQVQ
PEGVAGELCVAGRGLARGYLNREDETAKREFVADPFVPGERMYRTGDLVKWTGGGIEYIGRIDQQVKVRGY
RIELSEIEVQLAQLSEVQDAAVTAVKDKGGNTAIAAYVTPESADIEALKSALKETLPDYMIPAFWVTLNE
LPVTANGKVDRKALPEPDIEAGSGEYKAPTTDMEDLLAGIWQDVLGMSEVGVTDNFEFSLGGDSIKGIQMA
SRLNQHGWKLEMKDLFQHPTIEELTQYVERAEGKQADQGPVEGEVILTPIQRWFFEKNFTNKHHWNQSVM
LHAKKGFDPERVEKTLQALIEHHDALRMVYREGQEDVIQYNRGLEAASAQLEVIQIEGQAADYEDRIERE
AERLQSSIDLQEGGLLKAGLFQAEDGDHLLLATHHLVVDGVSWRILLEDFAAVYTQLEQGNEPVLPQKTH
SFAEYAERLOQDFANSKAFLKEKEYWRQLEEQAVAAKLPKDRESGDOQRMKHTKTIEFSLTAEETEQLTTKV
HEAYHTEMNDILLTAFGLAMKEWTGQODRVSVHLEGHGREEITEDLTISRTVGWETSMYPMVLDMKHADDL
GYQLKOMKEDIRHVPNKGVGYGILRYLTAPEHKEDVAFSIQPDVSFNYLGQFDEMSDAGLFTRSELPSGQ
SLSPETEKPNALDVVGYIENGKLTMSLAYHSLEFHEKTVQTFSDSFKAHLLRIIEHCLSQODGTELTPSDL
GDDDLTLDELDKLMEIF
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