Supplementary material: Rad50, SMC and MutS sequence proteins highlight Walker
A, Signature and Walker B domains in this order.

>AREL005802-PA.NBD1
MDSAFLQFIEVDNFKSYRGKVTIGPLKKFSAV I[N F MDA T SFVMGEKTTSLRVRKLNELTHGA
SIGRPVSNRASVMAKFIITDQEGNQTSKSFQRSVIGSSSEYRINGSVVTTNAYLQELEHIGINVKAKNFL
VFQGAVESIAMKNAKERTALFEEISGSGLLKEEYNKLKHEMQMAEEETQFTYQKKKGIAAERKEAKLEKQ
EADRYARLKDEYAEKQIQYQLYRLYHNEKETKRLYEDMESKQQDLTLIEKKKEEADDVLKEKKKEAGKTA
RDLAKNEQEIREVESEMSKKHPMFIKAKEKVAHTKKKLDSAMKTLEQARKADEAHQADIRKLEDELKGIE
AKMKTFEDAIAGESKKRGSNVHLEQNLVQEYDRLKQKADATSGKYLIKLDSVNREQKSDQODLLDSE INKK
AQIEENYKKYESERNEAAKRQEKLIDHIKASKQALEEQNRLKQELSQDVGSSKERILELQAELDDVREQL
GDAKIDKHEDARRKKKQEVVELFKQEVPGVYDRMINMCQPTHKRYNVAVTKVLGKYMEATI IVDTEKTARR
CIQILKEKMLDVETFLPLDYLQKKPLKERLRNIEDPRNVKLIYDVLKFSPPQIEPAVLFATNNALVCETP
DDAMKVAYEIDRSRYDALALDGTFYQKSGIISGGSHDLARKAKRWDEKHMAQLKAQKEKITEELKEVMKK
TRRQGELTTVESQIRGLENRLKYSQONDLDASKKNIKEYDKKLAALQLELDQIGPKISEIERRMOQRDLKI
QEIKENMNNVEDDVYAEFCARIGVANIRQFEERELVLOQERAKKRAEFEQQIDRINNNLEFERSKDTSKN
VTRWERAVQDDEDSLETFKQAEARQRQEIEKDKERIEKMKVDKAAKKAAVDAMEEEMAKARRDVQOQAKE
LAAVHQQIAGIESKIETMKNKRENLLMOCKMDAIEIPMKRGKMNDIVEQTGGNESETTPLSTIYEREAKI
EIDYSSLPKNLTNPSEPDQVKKVGDGLARELQSKLDTLEKIQTPNLKAMOKLDRVTEKIQTTNEEFEAAR
KKAKKAKAAFEKIKNERCTLFTNCCNHISDAIDGIYKQLARNEAAQAYLGPDNPEEPYLDGINYNCVAPG
KRFQPMS NS 1 221 AL LFATHSFQPA PElBE I DAALDNTNIGKVASY IREKCTNLQTVVISLK
EEFYSHADILIGICPEPAECLVSQTLIYDLEQFTPHS

>AAEL015592-PA

MKVAYEIDRSRYDALALDGTFYQKSGIISGGSHDLARKAKRWDEKHMAQLKAQKEKITEELKEVMKKTRR
QGELTTVESQIRGLENRLKYSQNDLDASKKNIKEYDKKLAALQLELDQIGPKISEIERRMOQRDLKIQET
KENMNNVEDDVYAEFCARIGVANIRQFEERELVLOQERAKKRAEFEQQIDRINNNLEFERSKDTSKNVTR
WERAVQDDEDSLETFKQAEARQRQE IEKDKERIEKMKVDKAAKKAAVDAMEEEMAKARRDVQOQAKELAA
VHQQIAGIESKIETMKNKRHNLLMOCKMDAIEI PMKRGKMNDIVEQTGGNESETTPLSTIYEREAKIEID
YSSLPKNLTNPSEPDQVKKVGDGLARELQSKLDTLEKIQTPNLKAMOKLDRVTEKIQTTNEEFEAARKKA
KKAKAAFEKIKNERCTLETNCCNHISDAIDGIYKQLARNEAAQAYLGPDNPEEPYLDGINYNCVAPGKRF
opMsNISEEERE 1 2~ 1ALLFATHSFQPA PJElE 1 DAALDNTNIGKVASY IREKCTNLQTVVISLKEEF
YSHADILIGICPEPAECLVSQTLIYDLEQFTPHS

>AAREL003449-PA.NBD1
MYIKSIIIDGFKSYGKRTEIHGFDPEFNAL TSNS [ LDSICFVLGISNLVHVRATSLOELVYKSG
QAGVTKATVTLVEDNTDKDQCPLGYEKCNEISITRQIVVGGKNKYLINGKTVONKKVQDLFCSVQLNVNN
PNFLIMQGRITKVLNMKPQEILSMIEEAAGTSVYEAKREHSIKLIEKKDAKLNELYTVLREEIEPKLEKL
RKERAHYIEYQKICRDIEYLTRLYISHKYLQHVKSVENSEKAIAALNDVISGHRNKIEAHITESKEIEQS
AKALQELIDTEGGGALAELEAELSAESKKEATASAERDSTKENIGAEQRKLKNLQKS IRDDENALQKKEA
EMORTGDMFQSLKDADEADAKAFTDAQKRFEAVSAGLSTNEDGEAATLODQLMSAKQKAAESATSIKQSE
MELKHCQQLLKEKQGDMNSSDAAYLEDKKKLTKAESQIQSITAELQKIDYEEGSIEQLHERKQVLSHEIR
NLKSELDRKNAYRWEFQYRDPEPNFDRSSVHGMVAKLVAVRDKKYALSLGTAAGGSLYSVVVDSDTVGKK
LLOKGQLOSRTTMIPLNKITSRMIDNNTVRVADNLVGKGRAVTALSCINYERQLEPAMKFVFGHSFLADD
MNVAKQVTYHPQIMSRSVTLDGDVVDPSGTLSGGAKAKGAVVLLEVEEINQIQKLLAQKEAEYQQVCAET
SKLERIAHRYNQLKEQQDMMNYELKTLOQRLAQTSYQQAQQEIEELKAKIETLKQTMVDARQAQTOANAK
VKDLTAKIADSKGHRERELKAAEDELKRAKKKSEESRKNWKKHEQSFETLRLEIEELQKGIATAKEQAAK
LEETIAELQRKLQAASENSAEMNKAVAAVKQKIKEHKDKINSQNKELKAKYHHRDKLLKQNEEMELDIKK
KENEIQKVRNENKDGYNKISALEEKYPWISEDKEFFGVKNTRY DYNKEDPQEAGRKLNKLODSKEKMSRN
INQKAMVLLEREEEQYKEVMRRKQVVEDDKKKIQKIITDLDEEKKKQLKVAWTEVNENFGS IFSTLLPGT
QAQLKPPDGVDFMKGLEVKVGFNGMWKES LTE [N VAL SLI LAMLK YK PA PISE VDAALDLS
HTONIGNMLKAHFTNSQFVIVSLKDGMFNNANVLFRTKEFIDGMSGVTRTVNVAHAKAKAAGR



>AREL006937-PA.NBD1

MHIKQVIIQGFKSYREQTVVEPFDKRENVVVRNGEERENE FYATIQFVLSDEFTHLRPEQRQALLHEGTG
ARAMSAYVEIIFDNSDNRVPIDKEEIFLRRVIGAKKDQYFLNKKVVPRSEVVNLLESAGFSNSNPYYIVK
QOGKINQMATAPDSHRLKLLREVAGTRVYDERKEESMNILKETDGKVEKITEFLKTIEDRLKTLEEEKEEL
KEYQKWDKARRTLEY I THETELKENKKHLDELEHQRKSSGDKQKMFAQE IQTAQDK I KNAQKALKDAKKE
VTTTKDEKSVLTTEHQQLLREKTKLDLTISDLTDEVQGDNKSKERAEQELNRLKLT IAEKEKELEEVRPR
YEAMRRKEEECSRELNLKEQKRKELYAKQGRGSQFSSREERDKWIQGELKSLNKQIKDKIAHQNKLQEDL
KRDAAKQKDLEKKIEEHTESFEQLRIQIDEHNKHYYELKKKKDHFQT IRNDIWKKETQVTQTLSGNKEEL
AKADQALRSMAGKPILNGRDSVRKVLESFSQRGGQFADIARSYYGPVIENFNCDKSIYTAVEVTAGNRLF
HHIVESDRVGTQILKEMNKQKLPGEVTFMPLNRLQVRIHDYPEDPDSIPMISKLKYEEQYDKALRY IFGK
TLICRNLERATELAKSTGLDCVTLEGDQVSSKGCLTGGYFNTSRSRLEMOKKRSEYLOMIEDLEKELSEF
RTELKQTESSINSVVSEMOKTETKQGKSKDAFEKIQADIRLMKDELTRIERFRNPKERSLAQCKANLEAM
NSTKDGLENELHQELMSQLSVQDQHEVDQLNDE IRKLNQENKEAFTARMS LEVTKNKLENLLTNNLFRRK
DELVQALQEISVEDRKRQLTNCRTELTSTEKRIKKVLSDVDDIDKKVSEAVKQOKALOKELELWMOKEKE
AQDKMEEDSKRMEKWAAKENLLHQKIEECTEKIASLGALPQVDPSYQRMSLKTLFKELEKANHHLKKYNH
VNKKALDQFLSFSEQKEKLYKRKEELDIGGEKIRELMONLEMRKVEAIQFTFRQVAANFTEVFKKLVPQG
SGHLILRTQKDTEGNDMEKEVETSDEFTGIGIRVSFTGVDAEMREMNO SRS VALALIFATIQKCDP
AP 1 DOALDAQHRKAVADMIHELSDKAQF I TTTFRPELLENAHKFYGVRFRNKVSHVDCVTREIA
RDFVEDDTTHG

>AREL001655-PA.NBD1

MSKNKRRSGGAAGQPPAAAQQPPAEAMEVDIDDDANI SEDEEGGTRVGGIYIPPPVPPYCSTECKGPRLI
ITHISNYNFKSYAGHVMLGPFHORFSAT I [SENEEERE NV I DSMLFVFGYRAQKIRSKKLSVLLESSSKHP
NTNSCSVGVHFKQIIDKEDGSFESVPNSEFVVARTAFRDNSSYYTVDNKRVHFKEVSKLLKQHGIDLDHN
RFLILQGEVESISMMKPKAMTENDCGLLEYLEDIVGTTRYKQPLVKINERVELLNEERTEKHNRCKLAER
EMKDLEKPMHEAVEYLKLENSLTRTKNQQIQKYISEQLKKITELEVEREQAGGILKKHDETYEALKKERV
EKEHLVKEEIKQYDGLVKKKDDKEAALKASLANY TKVOANMKATNERRKKTKEQIEAEKKKLLDLKEIPE
KNAKEIAESEKKIESLTKQKGDIEAKLTENLATLKDETKVLLEEKEKLOTELIDLKKAVDDSKSALSLAE
SELKICQHNETTEKRKLETLKYSFEDSNKNFQEKQARLQELEKNLPQLRTDLQTAKAKLQENVTEEKELR
SQLRTVQGKLQESMOAVQSTRSQGKVLDALMKQKNEGRI PGILGRLGNLGGIDSKFDVAISTCCGHLDFI
VVETVNTAQACIDYLKKSDIGRASFIALEKIQQYQQYCHRQIQTPENVPRLFDLIHVEDERVLPAFYFAL
RDTLVAENLDQGQRIAYGAKRYRVVTLGGDVIETSGTMSGGGRSMQRGRMGTKVQTKTSASDTPKSNKEL
EHLQVRAQEIQSQINFLQEQQGELEQQIQRMGSQLKNQENEVKRLKMDVTSLAEQLPRLKDQVERQQARV
AQTHSDPEKVRALEAQVAECKETHTKSSEAANT IQKQVDGVTKKINDITNSKVKDLQTKINNLTKQIDKL
TTNISKLTVEVKTSERNVKKTEDKIKNMEEEVISAEQAIRSGCEEREALEKEASDLKQEIDELKVEIEKA
HDGSSSIKKEIVAIQKKEAEGKMKRLEFEQILQSIEKKLSEVKDT I PHWKNKLKPLKLHEI PGEPAPEPL
KEYTEEELNSYKLSDLQYQFSIQEEKLNASKPNLSVIEEFLRKQEAYLQRVAILEEITAKRNEMRQLYDD
VRKKRFTEFMQGFHIITKKLKEMYQMITLGGDAELELVDSMDPFNEGIVESVRPPKKSWKMI SN IR
BrssrarvrarLHYYKpSPSlE 1 DAALDFKNVSIVAHY IKERTKNAQFVIISLRSNMFELSDYLVGIY
KVTDCTNSVTIENDPPKFHHSSTQQQSQSFFNPNLSLQSDLGLDQSLPKDEKTKTEDSLQKSDSQKENIP
EPSPVSQQPMEVSVEAN

>AREL002581-PA.NBD1
MGHVFEDGPAPTRKRYCINSASIEFMPAGSERKDHKLKTKHTGSKSSQQVQIVAPQADKVERAITHDIEK
YVRSGKILKMQLKNFMCHRNLVVEFNKRANLLV/SNNSEERE~ VL AALT IGLGC SANLTNRSSSVKQLIKH
GETQASIEIHLGNDSFDAYERDVYGDRIIIIRTINASGATSYKLKSEQGRVISQSRSDLLKMILFLNIQV
DNPVCVLNQDLARSFLKDSDEKKQYNLFLKATQIDSITAKLNGCTPQLENAKHNLDCNEKSLKYIEREIE
EMQQKYENLQSVEKWKDQVKLARLKLGWRVVIDQFTECSQVEDKLREKVNTMKEHMNATIQNREALEAEID
RVIQRFRNDIDAKKTGFAEVKDKYMOARRVGQSLQEQLSDKSRQMKKVKDRLARQAEDIKNLEADLKQRS
ESGSNRMADEKRRNEQQLSELSEKKRDLQAMVENAKRDVDILHNTLNQIRETKDEANSKRVSKQHERTRT
EMOLQQFESSSRDNLSVFGONMPAFVAKIKOMHQQGRFTELPRGPLGQY IKVKDKKWTAMIETVISPGIL
TAFYVNSDADRNTLNQLIQREFPEMRGRSIITSRFHKEVYDVRSGRVETVQONAHMLMNLINVSDPVVMNC
LIDQIKIETILVVDDQNLAMDLTSHTENVPKNLOKVVVMEPFSEFFPMPNYRSYGLOKKSARYLOVNMTE
LKKQTERRMQQLDQELNEIKHQIEEETRKLGERERALQDKQROMAKQQQELNSLELKINELKAIEYPAES
EDMTLONELEELKASQIKLNEELEQEKSKLQSSVNEITDQERI IQEKKDHMTKIESEIQEIQDKIDAEMO
KRHDMOANAKTKQQQLNRLOEEVQTMQAERNERKQALAAATSAAQELGERVEVKETQEQLKKAISSTEKR
IKNINSANDDIVDVKAILENKILKRDTSLRYTDSLKKIIKLLTNSRSARYAYLHKLKSHMSLRVKHKFNM
VMQLRGFVGEIVMDTKNGTLSLSVVPRDKNISNAVCNTKS SRS Y STVAFLIALWSCVDT P BE
YDVFTDQVNRHMMTMLLLNETKKRPDRQFCFLTPQDMSNIQASDDLT IHRMADPERC

>AAEL005245-PA.NBD1
MPPNKCRMINTKEDQONQIRSKIQNLFKGSFHELEIEIQNFKQSKSSKLLELREAESDLSSRKAQEKVLQ



SKIQDFESRRIHLNTKRGQEQDLCGDRSKKMVALCDRLKLPAVGDFEAGGADVESALKAIKHGIRSEETA
VQTLSKSHDEADYKAQKAIDKLREDKTKLEADFRMKGOMVADFVREKAKTQSEIATIQRSAETLKKIVTE
IEKLEKDYENQKSNSNVEGMRRQLAEKKIKHEELQAKLDRVEEQISALDAVAAKATELHLKEQQFNAKES
EFKRLRNKHTENLKRLFPSKTIDTNYKRNVQTLYDDLORQIKQLNESMRKSQATVTEMETTRRSQKRELD
RIERELTENKEKIYTVCQGNPFEEVLAKLKDKISKNNLEHGELRSAEVLYKKYISRIEDDKCCPVCHKGM
DGADVQDISSELSDEIRRLPEKIEALERMLKADQKKYDQLLALQPYSERIAKQTEEI PKLKEQLEETERK
LVQASSDLEECOMSILEPNSSVQLINSILGDMSILDESVRDIDRMKKGIENLKIEVAVKTPEGTTASLDD
IKLEREALRGELRVERISIDAMQNKIDEETERLNNLHQRYNQMKEKKIQLOESVQSLDQKKAKELELGEK
IASCQREMDETENKLGPVKONLITEEKSKAKAKEENRANLNKAQAELEELKRMDAEIVRLCKELDALSRL
NLAEEIQKIKRKLQESNEEMKKIIAAIDEKTYQIDSLKKEVMNQDMIERDYLDNRDLMKLKDETTSLKQG
LDALMQSIGDMDAPNVAQERNKLLEQRDAIQSTKSQTTGQIAELENQSKALKKELDRSEFKNAVKNYLKT
YSESVVLKKMISDILKYRNALEWALMKYHAEKMEQINRSIYSLWRDIYRGNDIDYIRIKTEDESKPDKVT
DKRRQYHYRVVQAKNDVE I DMRGR SO .~ SL I IRMALAE TFSNNCG]SllE P T TNLDRENIASLC
ESLRRIVTERENGNFLLVIITHDEDFVTKLEKFDTYYRVSRDHDGKSIIKEEQL

>AAEL014748-PA.NBD1
MPCLCGMIKIETLRSTYVNSERFRWINTKEDQONQIRSKIQNLFKGSFHELEIEIQNFKQSKSSKLLELR
EAESDLSSRKAQEKVLQSKIQDFESRRIHLNTKRGQEQDLCGDRSKKMVALCDRLKLPAVGDFEAGGADV
ESALKAIKHGIRSEETAVQTLSKSHDEADHKAQKAIDKLREDKTKLEADFRMKGOMVADFVREKAKTQSE
IAAIQRSAETLKKIVTEIEKLEKDYENQKSNSNVEGMRRQLAEKKIKREELQAKLDRVEEQISALDAVAA
KATELHLKEQQFNAKELEFKRLRNKHTENLKRLFPSKTIDTNYKRNVQTLYDDLQRQIKQLNESMRKSQA
TVTEMETTRRSQKRELDRVERELTENKEKIYTVCQGNPFEEVLAKLKDKISKNNLEHGELRSAEVLYKKY
ISRIEDDKCCPVCHKGMDGADVQDISSELSDEIRRLPEKIEALERMLKADOKKYDQLLALQPYSERIAKQ
TEEIPKLKEQLEETERKLVQASSDLEECQMSILEPNSSVQLINSILGDMSILDESVRDIDRMKKGIENLK
IEVAVKTPEGTTASLDDIKLEREALRGELRVERISIDAMONKIDEETERLNNLHQRYNQMKEKKIQLQES
VOSLDOKKAKELELGEKIASCQREMDETENKLGPVKQNLITEEKSKAKAKEGNRANLNKAQAELEELKRM
DAEIVRLCKELDALSRLNLAEEIQKIKRKLQESNEEMKKIIAAIDEKTYQIDSLKKEVMNQDMIERDYLD
NRDLMKLKDETTSLKQGLDALMQSIGDMDAPNVAQERNKLLEQRDAIQSTKSQTTGQIAELENQSKALKK
ELDRSEFKNAVKNYLKTYSESVVLKKMISDILKYRNALEWALMKYHAEKMEQINRSIYSLWRDIYRGNDI
DYIRIKTEDESKPDKVTDKRRQYHYRVVQAKNDVEIDMRGR SISO A SL I IRMALAETF SNNC G
BB PTTNLDRENIASLCESLRRIVTERENGNFLLVIITHDEDFVTKLEKFDTY YRVSRDHDGKS I IKEEQ
L

>AAEL011780-PA.NBD
MSKNKDKLNSSNTLENYFAKSPATPKIKPVSGSSNPGTPVSSSNGGTPKGVIKQEKVTPSPAAKDKPLNG
NDDEDEDE IQPMKKRRRIVMMDDEDGDS DSENRQKNDKT PPKAELLASFKRVEKDEASESPVQKKVKKEA
EDVAEGKPDLADLGAEEGASVLDEPTVWAHQKLDFLKPEKIKDIQGNRPSSEKYDSRTLYVPESFLGTLT
PAMRQWWELKCRHMDCVLFFKVGKFYELYHMDATVGVEELGFSYMKGEFAHSGFPEQAYERMATLLVDKG
FKVARVEQTETPDMMQERCRKNKTNSKYDKVVKREICQVSLKGTEVFGQQVHLTLNHQPKYMLAITERIK
GEVGSRYGVCFIDTSLGVFHVGEFEDDSQGSRLLTLLSHYAPALVLQERNVVSAATQQIFKTVLAGIRKE
ALTNESQFWSAERTLKYLAENFYGGSTDDONSKWPEVIRSLLDKSDHLGLTPDGNFKLALKALGGCIWYL
KRCLLDQQIISLASFVMYIPPDDVETCKNLRIVNSNREMVLDSVTLNNLRITEGEQSLVNRMDHCCTKEG
KRLLHHWICSPSCERDVIVQRQEAVTELIEDVSLLODVRQILGELPDLERMLAQIHTFGNAERSKNHPDG
RAILYEEQTYGKKKIQDFINTLKGFGTLTKLPELFGKVSSKLLVQLTQTSERGGSFPDMADKIRFFDEAF
DHEQALKDGVIAPGEGLDAEYDAVHKEIKNILEELEEYKRKQEKYFGCKIAFFGTDKKRFQLEI PESAAK
KANSGYTLEGHKKGKNGVKRYHTDETREFLKRMMQTEDQRKMVLKDLSRRIFEKFSSSYEMWRTCIDLTG
TLDVLTSLAEYARSEGNMCVPEILDDSAGQVFELEEGIHPCVSDSENY IPNGVNIGGEGAPLVLLTEENE

TMMRQVGILAVMAQIGSRIPAESCRMTLIDRIFTRLGANDD|INIMSESMF L VELNET STILKHATRK
LELGRGTATYDGTS IAGAVVNFLADLKCRSMFSTHYHNLVDNFSTDSRVRLGHMACMVENEDDED
PTQETVTFLYKYADGACPKSYGFNAAKLAGMPACIIKRAHELSKTVEADALKRRIFTNSLLOEDPHDLKE
LLNKLKACRF



