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Superfamily 1 and 2 Helicase core alignment 
 
Motifs:   Q       I                            Ia                Ib                     Ic                    II                           III                                                 IIIa                                                               IV                                                   IVa                V     Va              Vb                         _VI                              . 
SF1: Upf1 
>P51530|DNA2_HUMAN ----------------------------GLNKPQRQAMKKV---------------LL--SKDYT-LIVGMPGTGKTTTICTLV-RILYAC-----------------------------GFSVLLTSYTHSAVDNILLKLAK------------------FKIGFLRLGQIQKVHPAIQQFTE-13----------------YNSQLIVATTCMGINHPIFSRKI-----------------------FDFCIVDEASQISQPICLGPL----------------------------------FF-SRRFVLVGDHQQLPPL---VLN---------------------REARALGMSESLFKRLEQ-----------------------------------------NKSAVVQLTVQYRMNSKIMSLSNKLTYEGKLECGSDKVANAVINLRHFKDVKLELEFYADYSDNPWLMGVFEPNNPVCFLNTDKVPAPEQVE------KGGVSNVTEAKLIVFLTSIFVKAGC-------SPS----DIGIIAPYRQQLKIINDL---------------------------------------------------------------------LARSIGM------------------------------------------------------VEVNTVDK----YQGRDKSIV-------------------------LVSFVR--------------------------------SNKDGTVGELLKDWRRLNVAITRAKHKLILL-----GCVPSL---NC-YP---PLEKLLNHLNSE---KLIIDLP----------- 
>NP_055692|HELZ_HUMAN ---PDISMTPTIPWSPNRQWDE--QLDPRLNAKQKEAVLAI--------------TTPLAIQLPPVLIIGPYGTGKTFTLAQAVKHILQQQ-----------------------------ETRILICTHSNSAADLYIKDYLHPYVEA-----------GNPQARPLRVYFRNRWVKTVHPVVH-13--------FQMPQKEDILKHRVVVVTLNTSQYLCQLDLEPGF--------------------FTHILLDEAAQAMECETIMPL--------------------------------ALATQNTRIVLAGDHMQLSPF---VYS---------------------EFARERNLHVSLLDRLYEHYPA-------------------------------------EFPCRILLCENYRSHEAIINYTSELFYEGKLMASGKQP-------------------------------AHKDFYPLTFF-TARGEDVQEKN------STAFYNNAEVFEVVERVEELRRKWP---VAWGKLDDG--SIGVVTPYADQVFRIRAE---------------------------------------------------------------------LRKKRLS-----------------------------------------------------DVNVERVLN----VQGKQFRVL-------------------------FLSTVR-----------TRHTCKHKQTPIKKKEQLLEDSTEDLDYGFLS-NYKLLNTAITRAQSLVAVV-----GDPIALCSIGRCRK---FWERFIALCHEN---SSLHGITFEQIKAQLEAL 
>O60306|IBP160_HUMAN ----------------------------QFTHTQIEAIRAG---------------MQ---PGLT-MVVGPPGTGKTDVAVQII-SNIYHNFPEQ---------------------------RTLIVTHSNQALNQLFEKIMAL---------------DIDERHLLRLGHGEEELETEKDFSR-119--LLRSGLDRSKYLLVKEAKIIAMTCTHAALKRHDLVKLGFK-------------------YDNILMEEAAQILEIETFIPL-------------------------LLQNPQDGFSR-LKRWIMIGDHHQLPPV---IKN--------------------MAFQKYSNMEQSLFTRFVR-----------------------------------------VGVPTVDLDAQGRARASLCNLYN-WRYKNLGNLPHVQLL--------------------PEFSTANAG--LLYDFQLINVEDFQGVGESEPN------PYFYQNLGEAEYVVALFMYMCLLGY--------PAD---KISILTTYNGQKHLIRDI---------------------------------------------------------------------INRRCGNNP-----------------------------------------------LIGRPNKVTTVDR----FQGQQNDYI-------------------------LLSLVR-----------------------------------TRAVGHLR-DVRRLVVAMSRARLGLYIF-----ARVSLFQNCFELTP---AFSQLTAR---PLHLHII--------------- 
>P38935|IGHMBP2_HUMAN ----------------------------CLDTSQKEAVLFA---------------LS--QKELA-IIHGPPGTGKTTTVVEII-LQAVKQ-----------------------------GLKVLCCAPSNIAVDNLVERLAL------------------CKQRILRLGHPARLLESIQQHSL-42--KELKEREEAAMLESLTSANVVLATNTGASADGPLKLLPESY-------------------FDVVVIDECAQALEASCWIPL----------------------------------LK-ARKCILAGDHKQLPPT---TVS---------------------HKAALAGLSLSLMERLAEEY---------------------------------------GARVVRTLTVQYRMHQAIMRWASDTMYLGQLTAHSSVA-------------------RHLLRDLPGVAATEETGVPLLLV-DTAGCGLFELEEED---EQSKGNPGEVRLVSLHIQALVDAG--------VPAR---DIAVVSPYNLQVDLLRQS---------------------------------------------------------------------LVHRHPE------------------------------------------------------LEIKSVDG----FQGREKEAV-------------------------ILSFVR--------------------------------SNRKGEVGFLA-EDRRINVAVTRARRHVAVI-----CDSRTV------NNHA-FLKTLVEYFTQH---GEVRTAF----------- 
>Q9HCE1|MOV10_HUMAN ----------------------------ESNPEQLQAMRHI---------------VTGTTRPAPYIIFGPPGTGKTVTLVEAI-KQVVKHLPKA---------------------------HILACAPSNSGADLLCQRLRVHL----------------PS-SIYRLLAPSRDIRMVPEDIK-13--------------KKLQEYRVLITTLITAGRLVSAQFPIDH--------------------FTHIFIDEAGHCMEPESLVAI-------------------------AGLMEVKETGDPGGQLVLAGDPRQLGPV---LRS---------------------PLTQKHGLGYSLLERLLTYNSLYKKGP-DGY----------------------------DPQFITKLLRNYRSHPTILDIPNQLYYEGELQACADVV--------------------DRERFCRWAG-LPRQGFPIIFH-GVMGKDEREGN------SPSFFNPEEAATVTSYLKLLLAPSS---KKGKARLSP-RSVGVISPYRKQVEKIRYC---------------------------------------------------------------------ITKLDRELRG---------------------------------------------LDDIKDLKVGSVEE----FQGQERSVI-------------------------LISTVR-------------------------SSQSFVQLDLDFNLGFLK-NPKRFNVAVTRAKALLIIV-----GNPLLL---GH-DP---DWKVFLEFCKEN---GGYTGCP----------- 
>Q9BXT6|MOV10L1_HUMAN ----------------------------VLNENQKLAVKRI---------------LSGDCRPLPYILFGPPGTGKTVTIIEAV-LQVHFALPDS---------------------------RILVCAPSNSAADLVCLRLHESKV-------------LQPA-TMVRVNATCRFEEIVIDAVK-11-------------------FRIIITTCSSSGLFYQIGVRVGH--------------------FTHVFVDEAGQASEPECLIPL-------------------------------GLMSDISGQIVLAGDPMQLGPV---IKS---------------------RLAMAYGLNVSFLERLMS-RPAYQRDE-NAFGACGAH----------------------NPLLVTKLVKNYRSHEALLMLPSRLFYHRELEVCADPT--------------------VVTSLLGWEK-LPKKGFPLIFH-GVRGSEAREGK------SPSWFNPAEAVQVLRYCCLLAHSIS-------SQVSA-SDIGVITPYRKQVEKIRIL---------------------------------------------------------------------LRNVDLM-----------------------------------------------------DIKVGSVEE----FQGQEYLVI-------------------------IISTVR--------------------------SNEDRFEDDRYFLGFLS-NSKRFNVAITRPKALLIVL-----GNPHVL---VR-DP---CFGALLEYSITN---GVYMGCD----------- 
>Q9BYK8|PRIC285_HUMAN ----------------------------KLNPSQNVAVREA---------------LE---KPFT-VIQGPPGTGKTIVGLHIV-FWFHKSNQEQ-----------VQPGGPPRGEKRLGGPCILYCGPSNKSVD-VLLGLL-----------------SLGFENFIRVGSVRKIAKPILPYSL-54--VWYKKVLWEARKFELDRHEVILCTCSCAASASLKILD-----------------------VRQILVDEAGMATEPETLIPL-------------------------------VQFPQ-AEKVVLLGDHKQLRPV---VKN---------------------ERLQNLGLDRSLFERYHE--------------------------------------------DAHMLDTQYRMHEGICAFPSVAFYKSKLKTWQGLR--------------------RPPSVLGHAG---KESCPVIFG-HVQGHERSLLVSTDEGNENSKANLEEVAEVVRITKQLTLGRT-------VEPQ---DIAVLTPYNAQASEISKA---------------------------------------------------------------------LRREGIA-----------------------------------------------------GVAVSSITK----SQGSEWRYV-------------------------LVSTVR-------------------TCAKSDLDQRPTKSWLKKFLGFVV-DPNQVNVAVTRAQEGLCLI-----GDHLLL---RC-CP---LWRSLLDFCEAQ---QTLVPAG----------- 
>Q6ZU11|PTMRDFL1_HUMAN ----------------------------KLNKDQATALIQIAQMMASHESIEEVKELQTHTFPIT-IIHGVFGAGKSYLLAVVI-LFFVQLFEKS----------------EAPTIGNARPWKLLISSSTNVAVDRVLAGLLL----------------RRMELKPLRVYSEQAEASEFPVPRV-27--KSIEQHKLGTNRTLLKQVRVVGVTCAACPFPCMNDLK-----------------------FPVVVLDECSQITEPASLLPI---------------------------------ARFECEKLILVGDPKQLPPT---IQG--------------------SDAAHENGLEQTLFDRLCL-----------------------------------------MGHKPILLRTQYRCHPAISAIANDLFYKGALMNGVTEI----------------------------ERSPLLEWLPTLCFYNVKGLEQIER-------DNSFHNVAEATFTLKLIQSLIASGI-------AGS----MIGVITLYKSQMYKLCHL---------------------------------------------------------------------LSAVDFHHP------------------------------------------------DIKTVQVSTVDA----FQGAEKEII-------------------------ILSCVR-----------------------------------TRQVGFID-SEKRMNVALTRGKRHLLIV-----GNLACL---RK-NQ---LWGRVIQHCEGR---EDGLQHA----------- 
>Q7Z333|SETX_HUMAN ----------------------------DFNEDQKKAIETAYAMVK----------HSPSVAKIC-LIHGPPGTGKSKTIVGLL-YRLLTENQRK-------------GHSDENSNAKIKQNRVLVCAPSNAAVDELMKKIIL--EFKEKCKDKKNPLGNCGDINLVRLGPEKSINSEVLKFSL-69--KEVQGRPQKTQSIIILESHIICCTLSTSGGLLLESAFRGQGGVP----------------FSCVIVDEAGQSCEIETLTPL---------------------------------IHR-CNKLILVGDPKQLPPT---VIS---------------------MKAQEYGYDQSMMARFCRLLEENVEHN-MI-----------------------------SRLPILQLTVQYRMHPDICLFPSNYVYNRNLKTNRQTE--------------------AIRCSSDW------PFQPYLVFDVGDGSERRD--------NDSYINVQEIKLVMEIIKLIKDK---------RKDVSFRNIGIITHYKAQKTMIQKD---------------------------------------------------------------------LDKEFDRKG---------------------------------------------------PAEVDTVDA----FQGRQKDCV-------------------------IVTCVR-------------------------------ANSIQGSIGFLA-SLQRLNVTITRAKYSLFIL-----GHLRTL---ME-NQ---HWNQLIQDAQKR---GAIIKTC----------- 
>Q92900|UPF1_HUMAN ----------------------------DLNHSQVYAVKTV---------------LQ---RPLS-LIQGPPGTGKTVTSATIV-YHLARQ----------------------------GNGPVLVCAPSNIAVDQLTEKIH------------------QTGLKVVRLCAKSREAIDSPVSFL-24--KRYRALKRTAERELLMNADVICCTCVGAGDPRLAKMQ-----------------------FRSILIDESTQATEPECMVPV---------------------------------VLG-AKQLILVGDHCQLGPV---VMC---------------------KKAAKAGLSQSLFERLVV-----------------------------------------LGIRPIRLQVQYRMHPALSAFPSNIFYEGSLQNGVTAA-----------------DRVKKGFDFQWPQ----PDKPMFFY-VTQGQEEIASS------GTSYLNRTEAANVEKITTKLLKAGA-------KPD----QIGIITPYEGQRSYLVQY---------------------------------------------------------------------MQFSGSLHT-----------------------------------------------KLYQEVEIASVDA----FQGREKDFI-------------------------ILSCVR--------------------------------ANEHQGIGFLN-DPRRLNVALTRARYGVIIV-----GNPKAL---SK-QP---LWNHLLNYYKEQ---KVLVEGP----------- 
>Q9P2E3|ZNFX1_HUMAN ----------------------------KLDDSQMEALQFA---------------LT---RELA-IIQGPPGTGKTYVGLKIVQALLTNESVWQ---------------------ISLQKFPILVVCYTNHALDQFLEGIY-----------------NCQKTSIVRVGGRSNSEILKQFTLR-262--RMAELRLQEDLHILKDAQVVGMTTTGAAKYRQILQKVE---------------------PRIVIVEEAAEVLEAHTIATL---------------------------------SKA-CQHLILIGDHQQLRPS---ANV--------------------YDLAKNFNLEVSLFERLVK-----------------------------------------VNIPFVRLNYQHRMCPEIARLLTPHIYQ-DLENHPSVL--------------------------KYEK--IKGVSSNLFFVEHNFPEQEIQE------GKSHQNQHEAHFVVELCKYFLCQEY-------LPS----QITILTTYTGQLFCLRKL---------------------------------------------------------------------MPAKTFA-----------------------------------------------------GVRVHVVDK----YQGEENDII-------------------------LLSLVR--------------------------------SNQEGKVGFLQ-ISNRICVALSRAKKGMYCI-----GNMQML---AK-VP---LWSKIIHTLRENNQIGPMLRLCCQN-------- 
>P38859|DNA2P_YEAST ----------------------------TLNLNQKEAIDKV---------------MR--AEDYA-LILGMPGTGKTTVIAEII-KILVSE-----------------------------GKRVLLTSYTHSAVDNILIKLR------------------NTNISIMRLGMKHKVHPDTQKYVP-13--------------------SVVATTCLGINDILFTLNEKD---------------------FDYVILDEASQISMPVALGPL----------------------------------RY-GNRFIMVGDHYQLPPL---VKN---------------------DAARLGGLEESLFKTFCEK----------------------------------------HPESVAELTLQYRMCGDIVTLSNFLIYDNKLKCGNNEV--FAQSLELPMPEALSRYRNESANSKQWLEDILEPTRKVVFLNYDNCPDIIEQSE-----KDNITNHGEAELTLQCVEGMLLSG--------VPCE---DIGVMTLYRAQLRLLKKI---------------------------------------------------------------------FNKNVYD-----------------------------------------------------GLEILTADQ----FQGRDKKCI-------------------------IISMVR--------------------------------RNSQLNGGALLKELRRVNVAMTRAKSKLIII-----GSKSTI---GS-VP---EIKSFVNLLEER---NWVYTMC----------- 
>P34243|HCS1P_YEAST ----------------------------NLNDSQKTAINFA---------------IN---NDLT-IIHGPPGTGKTFTLIELI-QQLLIKNPEE---------------------------RILICGPSNISVDTILERLTPLV----------------PNNLLLRIGHPARLLDSNKRHSL-41--KDLKKREFKTIKDLIIQSRIVVTTLHGSSSRELCSLYRDDPNFQ---------------LFDTLIIDEVSQAMEPQCWIPL------------------------------IAHQNQ-FHKLVLAGDNKQLPPT---IKTED-------------------DKNVIHNLETTLFDRIIKIFP--------------------------------------KRDMVKFLNVQYRMNQKIMEFPSHSMYNGKLLADATVA--------------NRLLIDLPTVDATPSEDDDDTKIPLIWY-DTQGDEFQETADEATI-LGSKYNEGEIAIVKEHIENLRSFN--------VPEN---SIGVISPYNAQVSHLKKL---------------------------------------------------------------------IHDELKL----------------------------------------------------TDIEISTVDG----FQGREKDVI-------------------------ILSLVR--------------------------------SNEKFEVGFLK-EERRLNVAMTRPRRQLVVV-----GNIEVL---QRCGNK--YLKSWSEWCEEN---ADV--------------- 
>P32644|MTT1P_YEAST ----------------------------KLNRSQKTAVEHV---------------LN---NSIT-ILQGPPGTGKTSTIEEII-IQVIERFHAF---------------------------PILCVAASNIAIDNIAEKIMENR----------------PQIKILRILSKKKEQQYSDDHPL-32--TKFYKEKNRVTNKVVSQSQIIFTTNIAAGGRELKVIKE----------------------CPVVIMDEATQSSEASTLVPL--------------------------------SLPG-IRNFVFVGDEKQLSSF-----------------------------SNIPQLETSLFERVLSNG---------------------------------------TYKNPLMLDTQYRMHPKISEFPIKKIYNGELKDGVTDE------------------------QKAWPG----VQHPLFFYQCDLGPESRVRSTQRDIVGFTYENKHECVEIVKIIQILMLDKK-------VPLE---EIGVITPYSAQRDLLSDI-------------------------------------------------LTKNVVINPKQISMQQEYDEIELFNAAGSQGTAGSLQNNV-----------------------------------INIINGLHVATVDS----FQGHEKSFI-------------------------IFSCVR--------------------------------NNTENKIGFLR-DKRRLNVALTRAKHGLIVV-----GNKNVL---RKGDP---LWKDYITYLEEQ---EVIFTDL----------- 
>Q00416|SEN1P_YEAST ----------------------------KLNTSQAEAIVNS---------------VS--KEGFS-LIQGPPGTGKTKTILGIIGYFLSTKNASSSN-----VIKVPLEKNSSNTEQLLKKQKILICAPSNAAVDEICLRLKSGVYDK---------QGHQFKPQLVRVGRSDVVNVAIKDLTL-91--RNRDLDRRNAQAHILAVSDIICSTLSGSAHDVLATMGIK---------------------FDTVIIDEACQCTELSSIIPL---------------------------------RYG-GKRCIMVGDPNQLPPT---VLS---------------------GAASNFKYNQSLFVRME------------------------------------------KNSSPYLLDVQYRMHPSISKFPSSEFYQGRLKDGPGMD---------------------ILNKRPWHQ--LEPLAPYKFFDIISGRQEQNAK------TMSYTNMEEIRVAIELVDYLFRKFD-------NKIDFTGKIGIISPYREQMQKMRKE---------------------------------------------------------------------FARYFGGMI-------------------------------------------------NKSIDFNTIDG----FQGQEKEII-------------------------LISCVR-------------------------------ADDTKSSVGFLK-DFRRMNVALTRAKTSIWVL-----GHQRSL---AK-SK---LWRDLIEDAKDR---SCLAYAC----------- 
>P30771|UPF1P_YEAST ----------------------------QLNSSQSNAVSHV---------------LQ---RPLS-LIQGPPGTGKTVTSATIV-YHLSK----------------------------IHKDRILVCAPSNVAVDHLAAKLR------------------DLGLKVVRLTAKSREDVESSVSNL-22--KRFVKLVRKTEAEILNKADVVCCTCVGAGDKRLDTK------------------------FRTVLIDESTQASEPECLIPI---------------------------------VKG-AKQVILVGDHQQLGPV---ILE---------------------RKAADAGLKQSLFERLIS-----------------------------------------LGHVPIRLEVQYRMNPYLSEFPSNMFYEGSLQNGVTIE-----------------QRTVPNSKFPWPI----RGIPMMFW-ANYGREEISAN------GTSFLNRIEAMNCERIITKLFRDGV-------KPE----QIGVITPYEGQRAYILQY---------------------------------------------------------------------MQMNGSLDK-----------------------------------------------DLYIKVEVASVDA----FQGREKDYI-------------------------ILSCVR--------------------------------ANEQQAIGFLR-DPRRLNVGLTRAKYGLVIL-----GNPRSL---AR-NT---LWNHLLIHFREK---GCLVEGT----------- 
>YP_672360|UPF1_ECOLI -----------------------------LAKAQRDALSHF---------------LDARHGDIL-AVNGPPGTGKTTLVLSIIATQWARAALE-----------------------KSEPPVIIATSTNNQAVTNIIEAFGKDFS-------------QGSGAMAGRWLPELKSFGAYFPSSS-267--KGAKGVTARWQRRMKLTPCVVMTCYMLPGNMQISEHKGQRKFEKSYLYD---------FADLLIVDEAGQVL-PEVAAAS---------------------------------FAL-AKKALVIGDTEQLPPI---WSI-----------------------APAIDVGNMLAEKILSGSTQEEITE-KYTAIADLGKSAASGSVMKIAQFASRYQYDPELARGMYLYEHRRCYDNIIGYCNTLCYHGKLLPKRGRE--------------------------------ESNLMPEMGYLHIDGKGELAS-------SGSRYNLLEAETIAVWLAENQQNIE---AHYGKSLHE--VVGIVTPFSAQVSTIKQV---------------------------------------------------------------------LGKQGISTG-----------------------------------------------ANEKSLTVGTVHS----LQGAERAIV-------------------------IFSPVY---------------------------------SKHEDGGFIDSDNSMLNVAVSRAKDSFLVF-----GDMDLF-EVQPASSPRGLLAKYLFESEKN---ALSFDYK----------- 
>NP_286737|Z1202_ECOLI -----------------------MLAVERAFSSQISVI------------------------------EGPPGTGKTQTILNIVANILIQNKT-23-GYVMARLGSTENRQQFFSTSISRSEEVLPDSPSANAIDDVLQQVKKHLNAI-------------NQVASLKAEINELNIEYKYLQQW-126--FSAETYRDEFDRFIKRFPIIGSSTHSIINSIGKGAL-----------------------LDYVIIDEASQQDIVPGILGL----------------------------------GC-ARNVIVVGDRKQLPHVPVLLPNSPSPP-----------------AEYYNCEKYSLLDSVCMLFR--------------------------------------NMVPVTLLKEHYRCHPKIIQFCNKQFYDNALIPLTVDS----------------------------------GEASLSLVITAKGNH-----------TRNFSNLRELESLEGH---YWDEES--------------SRGYIAPYNAQVNLAEKV---------------------------------------------------------------------LPADFVK---------------------------------------------------------STVHK----FQGRECDEI-------------------------VFSTVL---------------------------DKKRSSQHSRNIAFVD-NPELVNVAVSRARNKFTLVT----GND-VF-ERHAGHIA--ALIRYIKYYADD---GEIFESP----------- 
 

SF1: RecD 
>Q8NG08|HELB_HUMAN HIWTNGENEINAEISEVQLDQD--QVEVPLDRDQVAALEMIC-------------------SNPVTVISGKGGCGKTTIVSRLFKHIEQLEEREVKK-8-QNASEEWITFTEQSQLEADKAIEVLLTAPTGKAAGLLR-----------------------------------------------------------------------QKTGLHAYTLCQVNYSFYSWTQTMM---TTNK--PWKFSSVRVLVVDEGSLVSVGIFKSVL-----------------------------NLLCEHSKLSKLIILGDIRQLPSIEPGNLL-KDLFETLK-----------SRNCAIELKTNHRAE------------------------------------------------SQLIVDNATRISRRQFPKFDAELNISDNPTLPI-----SIQDKTFIFVRLPEE---------DASSQSSKTNHHSCLYSAVKTLLQENNLQNAKTSQFIAFRRQDCDLINDCCCKHYTG------------------HLTKDHQSRLVFGIGDKICCTRNAYLSD------------------------------------LLPENISGSQQNNDLDASSED----FSGTLPDFAKNKRDFES-18-DVTFGKRRSLTINNMAGLEVTVDFKKLMKYCRIKHAWARTIHT----FQGSEEQT-------------------------VVYVVGKAGRQHW----------------------------------------QHVYTAVTRGRCRVYVIAEESQLRNAIMKNSFPRKTR--LKHFLQSKLSSSGAPPADFPSPRKSSGDSGGPS  
>Q9H611|PIF1_HUMAN ----------------------------QLSEEQAAVLRAVL-------------------KGQSIFFTGSAGTGKSYLLKRILGSLPPTG--------------------------------TVATASTGVAACHI------------------------------------------------------------------------GGTTLHAFAGIGSGQAPLAQCVALA---QRPGV-RQGWLNCQRLVIDEISMVEADLFDKLEAVARA-----------------------VRQQNKPFGGIQLIICGDFLQLPPVTKGSQPPRFCF-----------------------------------------------------------------------QSKSWKRCVPVTLELTKVWRQA----DQTFISLLQAVR--------------------------LGRCSDEVTRQLQATASHKVGRDG--IVATRLCTHQDDVALTNERR----LQELPGKVHRFE--------------------AMDSNP---ELAS-T--------------------------------------------------------LDAQCPVSQLL----QLKLGAQVMLVKNLSVSR-22-VRFLCGVTEVIHADRWTVQATGGQLLSRQQLPLQLAWAMSIHK----SQGMTLDC-------------------------VEISLGRV------------------------------------------FASGQAYVALSRARSL------QGLRVLDFDPMAVRCDPR--VLHFYATLRRGRSLSLESPDDDEAASDQENMDP 
>P07271|PIF1P_YEAST ----------------------------CLSKEQESIIKLAE-------------------NGHNIFYTGSAGTGKSILLREMIKVLKGIYGREN----------------------------VAVTASTGLAACNI------------------------------------------------------------------------GGITIHSFAGIGLGKGDADKLYKKV---RRSRKHLRRWENIGALVVDEISMLDAELLDKLDFIARK-----------------------IRKNHQPFGGIQLIFCGDFFQLPPVSK-DPNRPTKFAF---------------------------------------------------------------------ESKAWKEGVKMTIMLQKVFRQRG---DVKFIDMLNRMR--------------------------LGNIDDETEREFKKLSRPLP-DDE--IIPAELYSTRMEVERANNSR----LSKLPGQVHIFN--------------------AIDGGALEDEELKER--------------------------------------------------------LLQNFLAPKEL----HLKVGAQVMMVKNLDAT-133-SDMSTRMVLVEPEDWAIEDENEKPLVSRVQLPLMLAWSLSIHK----SQGQTLPK-------------------------VKVDLRRV------------------------------------------FEKGQAYVALSRAVSR------EGLQVLNFDRTRIKAHQK--VIDFYLTLSSAESAYKQLEADEQVKKRKLDYAP 
>P38766|RRM3P_YEAST ---------------------------VVLTMEQRVVNLIVK-------------------KRTNVFYTGSAGTGKSVILQTIIRQLSSLYGKES----------------------------IAITASTGLAAVTI------------------------------------------------------------------------GGSTLHKWSGIGIGNKTIDQLVKKI---QSQKDLLAAWRYTKVLIIDEISMVDGNLLDKLEQIARR-----------------------IRKNDDPFGGIQLVLTGDFFQLPPVAKKDEHNVVKFCF---------------------------------------------------------------------ESEMWKRCIQKTILLTKVFRQQ----DNKLIDILNAIR--------------------------YGELTVDIAKTIRNLNRDIDYADG--IAPTELYATRREVELSNVKK----LQSLPGDLYEFK--------------------AVDNAP---ERYQAI--------------------------------------------------------LDSSLMVEKVV----ALKEDAQVMMLKNKPDVE-93-GKNKYIHELMVPERFPIDIPRENVGLERTQIPLMLCWALSIHK----AQGQTIQR-------------------------LKVDLRRI------------------------------------------FEAGQVYVALSRAVTM------DTLQVLNFDPGKIRTNER--VKDFYKRLETLK--------------------- 
>P04993|RECD_ECOLI ------------------------------INWQKVAAAVAL-------------------TRRISVISGGPGTGKTTTVAKLLAALIQMADGERCR--------------------------IRLAAPTGKAAARLTES-------------------------------------------------LGKALRQLPLTDEQKKRIPEDASTLHRLLGAQPGSQRLRHHAGNP-------------LHLDVLVVDEASMIDLPMMSRLI--------------------------------DALPDHARVIFLGDRDQLASVEAGAVLGDICAYANA-----------GFTAE----------RA--RQLSRLTGT-HVPAG----------------------TGTEAASLRDSLCLLQKSYRFG---SDSGIGQLAAAI--------NRGDKTAVKTVFQQD-------FTDIEKRLLQSGEDYIA------MLEEALAGYGRYLDLLQARAEPDLIIQAFN-EYQLL------------------CALREGPFGVAGLNERIEQFMQQKRK-----------------------------------------------IHRHP-HSRW------YEGRPVMIARNDSALGLFNGDIGIALDRGQGTRVWFAMPDGNIKSVQPSRLPEHETTWAMTVHK----SQGSEFDH-----------------------AALILPSQRTPV----------------------------------------VTRELVYTAVTRARRRLSLYADERILSAAIA-TRTERRSG--LAALFSSRE------------------------ 
>P14565|TRAI_ECOLI -------------------VPG--ELMEKLTSGQRAATRMIL-----------------ETSDRFTVVQGYAGVGKTTQFRAVMSAVNMLPESERPR--------------------------VVGLGPTHRAVGEMRSAGVD-----------------------------------------------------------AQTLASFLHDTQLQQRSGETPDF-----------------------SNTLFLLDESSMVGNTDMARAY-------------------------------ALIAAGGGRAVASGDTDQLQAIAPGQPFRLQQTRSAA-----------DVAIMKEIVRQTPELREAVYSLINRDVE-RALSGLESVKPSQVPRQEGAWAPEHSVTEFSHSQEAKLAEAQQKAMLKGEAFPDVPMTLYEAIVRDYTGRTPEAREQTLIVTHLNEDRRVLNSMIHDVREKAGELGKEQVMVP----VLNTANIRDGELRRLSTWETHRDALVLVDNVYHRIA------------------GISKDDG---LITLQD-AEGNTRLISPR-------------------------------------EAVAEGVTLYTPDTIRV------GTGDRMRFTKSDRERGYVANSVWTVTAVSGDSVTLSDGQQTREIRPGQEQAEQHIDLAYAITAHG----AQGASETFAI---------------------ALEGTEGNRKL-----------------------------------MAGF-----ESAYVALSRMKQHVQVYTDNRQGWTDAI-NNAVQKGT--AHDVFEPKPDREVMNAERLFSTARELRDVAAGR 
 

SF1: UvrD/Rep                            
>O15050|LBA1_HUMAN -------------------------------------------------LEYAV-IDLNPRPLEPIILIGRSGTGKTTCCLYRLWKKFHVYWEKAE-63-GVEPAGDGQAAEVCAPEHPHQLEHLHQIFVTKNHVLCQEVQRNFIELSKSTK-----------------------------------------------------------ATSHYKPLDPNIHKLQDLRDENFPLF-180-LRVLPWSIHELYGDEIQDFTQAELALLMKCINDPNS--------------------------------MFLTGDTAQSIM---KGVAFRFSDLRSLFHYASRNTIDK-------------------------------------------------------QCAVRKPKKIHQLYQNYRSHSGILNLASGVV-------------DLLQFYF-PESFDRLPRDSG-------------------------LFDGPKPTVLESCSV----------------------------------------SDLAILLRGNK-----------------------------------------------------------------------------RKTQPIE-------FGAHQVI--------------------LVANETAKEKIPEELGLALVLTIYE----AKGLEFDDVLLYNFFTDSEAYKEWK---------IISSFTPTSTDSRE---ENRPLVEVPLDKPGSSQGRSLMVNPEMYKLLNGELKQLYTAITRARVNL-------WIFDEN---REKRAPAFKYFIRRD--------------------------- 
>Q8NFZ0|HFBH1_HUMAN ----------------------------QLTHEQQLILNHKMEPL------------------QVVKIMAFAGTGKTSTLVKY------AEKWSQ--------------------------SRFLYVTF-NKSIAKQAERVFP---------------------------------------------------------------SNVICKTFHSMAYGHIGRKYQSKKKLNLFKL-99--SKPSLASFDAIFVDEAQDCTPAIMNIVLSQPCG-----------------------------------KIFVGDPHQQIY-TFRGAVNALFTVPHTHVF-------Y-------------------------------------------------------------------LTQSFRFGVEIAYVGATIL-------------DVCKRVR----KKTLVGGNH-------------------------QSGIRGDAK----------------------------------------------GQVALLSRTNAN-------------------------------------------------------------------VFDEAVRVTEGEFPS-RIHLIGGIKSFGLD-53-EAKIAVVEKYNIRIPELVQRIEKCHIEDLDFAEYILGTVHK----AKGLEFDTVHVLDDFVKVP---------------CARHNLPQLPHFRV------------------------------ESFSEDEWNLLYVAVTRAKKRLIM---------------TKSLENILTLAGEYFLQAELTSNVLKT-GVVRCCVGQCNNA 
>Q12039|HMI1P_YEAST --------------------------MDKLTPSQWKVINKSYEPA------------------STIKVIAGPGSGKTLTLLYKVLHLITVENIKP--------------------------EEILIFSLTNKAVDSIIENLLSIFEN---------------------------------------------------SHTNKEIVHQIGCYTVHGLANRIVVENEGMINIIEEIGW-79-FTQDLRNKYKVVLIDEFQDLYPSLAPLITMICKGKQ---------------------------------LIMFGDTNQSIY-GFLGSNNEIMSQLDNLHPKNSTTVLK-------------------------------------------------------------------LFDNFRSTPEIISLASKIINRPLAEKQIIDDTDETPSEL----VRKLPSGVS---------------PQIMTFDD--LAAESEFIIDKITQLICSSAKF---------------------------------SDIAILSRTNSH-------------------------------------------------------------------LTAIASILKKYGIPYQKLKSQPDWMDDLRI-161-ISFVKWFLETYFDQTMVFHQSQQALQTTGPGTVKLSTIHS----AKGLEFPIVFLTN---------------------GSMSNFPM------------------------------------------DTNALYVGITRARNLLYM-----CNMKHERLV-SKSSPYSRNIMS----------------------------- 
>P12954|SRS2P_YEAST -------------MSSNNDLWL--HLVSQLNTQQRAAA--LFDYT------------------RGLQVIAGPGTGKTKVLTSRVAYLILHHHIHP--------------------------RDIIVTTFTNKAANEMKERLQEMLRG------------------------------------------------------AGVNISELLIGTFHSICLKILYRFGHLVDLQKDWRI-109-RVRVLSNIKHVLVDEFQDTNGIQLDLMFLFAKGNHHLSRG----------------------------MTIVGDPDQSIY-AFRNALAHNFLEMGRKCPIEYSTI-I-------------------------------------------------------------------LVENYRSSQKILNTSEILI-------------TQQNKGR----QNRAPLRAQ---------FDLDFPPVYMNFPAYFLEAPSLVRELLYLKALPNLFTF---------------------------------NDFAILVRQRRQ-------------------------------------------------------------------IKRIESALIEHRIPYKIIRGHSFWDSKETR-188-FFNSLSLHSDAAEEEESESNKDAKIKREKNGFVTISTIHG----AKGLEWPVVFIPG---------------------CEEGIIPCVFNDDKK-DESEEDEEEDQENSKKDASPKKTRVLSVEDSIDEERRMFFVAQTRAKYLLYLSNTVTVEDVDRPRIASRFLTTDLIKAMSDSQKLFESTNSIKKLYRILNKKPPAEDD 
>P15038|HELD_ECOLI ------------------------VESSPLNPAQARAVV---------------------NGEHSLLVLAGAGSGKTSVLVARAGWLLARGEASP--------------------------EQILLLAFGRKAAEEMDERIRERLHT-----------------------------------------------------------EDITARTFHALALHIIQQGSKKVPIVSKLEN-125-KGRFISPWKHILVDEFQDISPQRAALLAALRKQNSQTT------------------------------LFAVGDDWQAIY-RFSGAQMSLTTAFHENFGEGERC--D-------------------------------------------------------------------LDTTYRFNSRIGEVANRFI-------------QQNPGQL----KKPLNSLTNGDKKAVTLLDESQLDALLDKLSGYAKPEERILILARYHHMRP-------------------------------------ASLEKAATRWPKLQ-------------------------------------------------------------------------------------------------------------------------------------IDFMTIHA----SKGQQADYVIIVGLQEGSDGFPAAARESI-----MEEALLPPVEDFPD----------------------------------AEERRLMYVALTRARHRVWALFNKENPSPFV--EILKNLDVP---------------------------------- 
>P08394|RECB_ECOLI ----------------MS--DVAETLDPLRLPLQ-----------------------------GERLIEASAGTGKTFTIAALYLRLLLGLGGSAAFPRPLTV------------------EELLVVTFTEAATAELRGRIRSNIHELRIAC--------------------LRETTDNPLYERLLEEIDDKAQAAQWLLLAERQMDEAAVFTIHGFCQRMLNLNAFESGMLFEQQL-218-AAAIRTRFPVAMIDEFQDTDPQQYRIFRRIWHHQPETA------------------------------LLLIGDPKQAIY-AFRGADIFTYMKARSEVHAHYT-----------------------------------------------------------------------LDTNWRSAPGMVNSVNKLF-------------SQTDDAFMFREIPFIPVKSAGKNQALRFVFKGETQPAMKMWLM--EGESCGVGDYQSTMAQVCAAQIRDWLQAGQRGEALLM--------NGDDARPVRASDISVLVRSRQE-------------------------------------------------------------------AAQVRDALTLLEIPSVYLSNRDSVFETLEA-124--------------EPDSNASSQQMRLESDKHLVQIVTIHK----SKGLEYPLVWLPFITNFRVQEQAFYHDRHSFEAVLDLNAAPESVDLAE------------------------------AERLAEDLRLLYVALTRSVW--------HCSLGVAPLVRRRGDKKGDTDV------------HQSALGRLLQKGEPQDAA 
>P09980|REP_ECOLI ---------------------------MRLNPGQQQAVEFVT---------------------GPCLVLAGAGSGKTRVITNKIAHLIRGCGYQA--------------------------RHIAAVTFTNKAAREMKERVGQTLGR--------------------------------------------------------KEARGLMISTFHTLGLDIIKREYAALGMKANFSL-93--RKRWQNKIRYLLVDEYQDTNTSQYELVKLLVGSRAR--------------------------------FTVVGDDDQSIY-SWRGARPQNLVLLSQDFP-ALKVI-K-------------------------------------------------------------------LEQNYRSSGRILKAANILI-------------ANNPHVF----EKRLFSELG----------YGAELKVLSANNE--EHEAERVTGELIAHHFVNKTQY---------------------------------KDYAILYRGNHQ-------------------------------------------------------------------SRVFEKFLMQNRIPYKISGGTSFFSRPEIK-135-ELDEPMTLTQVVTRFTLRDMMERGESEEELDQVQLMTLHA----SKGLEFPYVYMVG---------------------MEEGFLPHQSSIDE-------------------------------DNIDEERRLAYVGITRAQKEL-------TFTLC----KERRQYGELVRPEPSRFLLE---------------------- 
>P03018|UVRD_ECOLI ------------------MDVS--YLLDSLNDKQREAVAAPR---------------------SNLLVLAGAGSGKTRVLVHRIAWLMSVENCSP--------------------------YSIMAVTFTNKAAAEMRHRIGQLMGT---------------------------------------------------------SQGGMWVGTFHGLAHRLLRAHHMDANLPQDFQI-93--LQHYRERFTNILVDEFQDTNNIQYAWIRLLAGDTGK--------------------------------VMIVGDDDQSIY-GWRGAQVENIQRFLNDFPGAETI--R-------------------------------------------------------------------LEQNYRSTSNILSAANALI-------------ENNNGRL----GKKLWTDGA----------DGEPISLYCAFNE--LDEARFVVNRIKTWQDNGGAL----------------------------------AECAILYRSNAQ-------------------------------------------------------------------SRVLEEALLQASMPYRIYGGMRFFERQEIK-132-NEEDEDLMPLQAFLSHAALEAGEGQADTWQDAVQLMTLHS----AKGLEFPQVFIVG---------------------MEEGMFPSQMSLDE------------------------------GGRLEEERRLAYVGVTRAMQKL-------TLTYA----ETRRLYGKEVYHRPSRFIGE---------------------- 
 

SF2: Rad3 
>Q96FC9|DDX11_HUMAN ----------MANETQKVGAIHFPFPFT-PYSIQEDFMAELY---------------RVLEAGKIGIFESPTGTGKSLSLICGALSWLRDFEQKKR-134-DEEKKVASRVDEDEDDLEEEHITKIYYCSRTHSQLAQFVHEVKKSPF------------GKDVRLVSLGSRQNLCVNEDVKSL-67--KEARACPYYGSRLAIPAAQLVVLPYQMLLHAATRQAA------------------GIRLQDQVVIIDEAHNLIDTITGMHSVEVSGSQLCQAHSQ-171-STLKFLLLNPAVHFAQVVKECRAVVIAGGTMQPVSDFRQQLLACAGVEAERVVEFSCGHV--------------------------------------------------------------------------------------------------------------------------------------------------IPPDNILPLVICSGISNQPLEFTFQKRELPQMMDEVGR----ILCNLCGVVPGGVVCFF-PSYEYLRQVHAHWEKGG--------------------------------------------------------LLGRLAARKKIFQEPK----------------SAHQVEQVLLAYS-RC-----IQACGQERGQVTGALLLSVVG-GKMSEGINFSDNLG---------------------RCVVMVGMPFPNIRSAELQEKMAYLDQTLSPRPG---------TPREGSGGEPVHEGRQPVHRQGHQAPEG----FCQRSAPGPAICPAPCPGQAAGLDPSPCGGQSYLWPRHCCCAEVSPGE--- 
>Q92771|DDX12_HUMAN MRSGGGCSGSLSLRGPASFKFSGVCPDSRGLAFSVAILPAKK-------EDFMAELYRVLEAGKIGIFESPTGTGKSLSLICGALSWLRDFEQKKR-134-DEEKKVASGVDEDEDDLEEEHITKIYHCSRTHSQLAQFVHEVKKSPF------------GKDVRLVSLGSRQNLCVNEDVRSL-67--KEARACPYYGSRLAIPAAQLVVLPYQMLLHAATRQAA------------------GIRLQDQVVIIDEAHNLIDTTTSMHSVEVSGSQLCQAHSQ-171-STLKFLLLNPAVHFAQVVKECRAVVIAGGTMQPVSNFRQQLLACAGVEAERVVEFSCGHV--------------------------------------------------------------------------------------------------------------------------------------------------IPPDNILPLVICSGVSNQPLEFTFQKRDLPQMMDEVGR----ILCNLCGVVSGGVVCFF-PSYEYLRQVHAHWEKGG--------------------------------------------------------LLGRLAARKKIFQEPK----------------SAHQVEQVLLAYS-RC-----LQACGQERGPVTGALLLSVVG-GKMSEGINFSDNLG---------------------RCVVMVGMPFPNIRSAELQEKMAYLDQTLPRAPG------QAHPGKALVENLCMKAVNQSIGRAIRHQKDF----ASIVLLDQRYARPPVLAKLPAWIRARVEVKATFGPAIAAVQ---------- 
>P18074|ERCC2_HUMAN -------------MKLNVDGLLVYFPYDYIYPEQFSYMRELK---------------RTLDAKGHGVLEMPSGTGKTVSLLALIMAYQRAYPL----------------------------EVTKLIYCSRTVPEIEKVIEELRKLLNFYEKQE----GEKLPFLGLALSSRKNLCIHPEVTPL-60--RRQGWCPYFLARYSILHANVVVYSYHYLLDPKIADLV-----------------SKELARKAVVVFDEAHNIDNVCIDSMSVNLTRRTLDRCQGN-168-PILHFSCMDASLAIKPVFERFQSVIITSGTLSPLDIYPKILDFHPVTMATFTMTLARVCL------------------------------------------------------------------------------------------------------------------------------------------------------------CPMIIGRGNDQVAISSKFETREDIAVIRNYGNLLLEMSAVVPDGIVAFF-TSYQYMESTVASWYEQG--------------------------------------------------------ILENIQRNKLLFIETQ----------------DGAETSVALEKYQ-E------------ACENGRGAILLSVAR-GKVSEGIDFVHHYG---------------------RAVIMFGVPYVYTQSRILKARLEYLRDQFQIREN------------DFLTFDAMRHAAQCVGRAIRGKTDY----GLMVFADKRFARGDKRGKLPRWIQEHLTDANLNLTVDEGVQ---------- 
>Q9BX63|FANCJ_HUMAN --------MSSMWSEYTIGGVKIYFPYK-AYPSQLAMMNSIL---------------RGLNSKQHCLLESPTGSGKSLALLCSALAWQQSLSGKPA-149-KQGNSQESSNTIKKDHTGKSKIPKIYFGTRTHKQIAQITRELRRTAY-------------SGVPMTILSSRDHTCVHPEVVGN-53--KKLKACPYYTARELIQDADIIFCPYNYLLDAQIRESM------------------DLNLKEQVVILDEAHNIEDCARESASYSVTEVQLRFARDE-165-HVLNFWCLNPAVAFSDINGKVQTIVLTSGTLSPMKSFSSELGVTFTIQLEANHIIKNSQV------------------------------------------------------------------------------------------------------------------------------------------------------------WVGTIGSGPKGRNLCATFQNTETFEFQDEVGALLLSVCQTVSQGILCFL-PSYKLLEKLKERWLSTG------------------------------------------------LWHNLELVKTVIVEPQGGEKTNFD----------------ELLQVYYDAIKYK-GE---------------KDGALLVAVCR-GKVSEGLDFSDDNA---------------------RAVITIGIPFPNVKDLQVELKRQYNDHHSKLRGL--------LPGRQWYEIQAYRALNQALGRCIRHRNDW----GALILVDDRFRNNPARAQLPSWVRPHVRVYDNFGHVIRDVA---------- 
>Q9NZ71|RTEL1_HUMAN ------------MPKIVLNGVTVDFPFQ-PYKCQQEYMTKVL---------------ECLQQKVNGILESPTGTGKTLCLLCTTLAWREHLRDGIS-15-RALSSWGNAAAAAGDPIACYTDIPKIIYASRTHSQLTQVINELRNTSY--------------RPKVCVLGSREQLCIHPEVKKQ-48--SKHRVCPYYLSRNLKQQADIIFMPYNYLLDAKSRRAH------------------NIDLKGTVVIFDEAHNVEKMCEESASFDLTPHDLASGLDV-173-VLSYWCFSPGHSMHELVRQGVRSLILTSGTLAPVSSFALEMQIPFPVCLENPHIIDKHQI------------------------------------------------------------------------------------------------------------------------------------------------------------WVGVVPRGPDGAQLSSAFDRRFSEECLSSLGKALGNIARVVPYGLLIFF-PSYPVMEKSLEFWRARD--------------------------------------------------------LARKMEALKPLFVEPRS---------------KGSFSETISAYYA-RV-----------AAPGSTGATFLAVCR-GKASEGLDFSDTNG---------------------RGVIVTGLPYPPRMDPRVVLKMQFLDEMKGQGGA----GGQFLSGQEWYRQQASRAVNQAIGRVIRHRQDY----GAVFLCDHRFAFADARAQLPSWVRPHVRVYDNFGHVIRDVA---------- 
>P22516|CHL1_YEAST -------------MDKKEYSETFYHPYK-PYDIQVQLMET--------------VYRVLSEGKKIAILESPTGTGKTLSLICATMTWLRMNKADIF-140-IDGKVSRDPNNGDRFDVTNQNPVKIYYASRTYSQLGQFTSQLRLPSFPSSFR---DKVPDEKVKYLPLASKKQLCINPKVMKW-56--KSLGICPYYASREALPIAEVVTLPYQYLLSESTRSSL-----------------QINLEN-SIVIIDEAHNLIETINSIYSSQISLEDLKNCHKG-134-YSIKYMLLEPSKPFESILNQAKCVVLAGGTMEPMSEFLSNLLPEVPSEDITTLSCNHVIP---------------------------------------------------------------------------------------------------------------------------------------------------------KENLQTYITNQPELEFTFEKRMSPSLVNNHLFQFFVDLSKAVPKKGGIVAFF-PSYQYLAHVIQCWKQND-----------------------------------------------------------RFATLNNVRKIFY----------------EAKDGDDILSGYS-DS------------VAEGRGSLLLAIVG-GKLSEGINFQDDLC---------------------RAVVMVGLPFPNIFSGELIVKRKHLAAKIMKSGG--TEEEASRATKEFMENICMKAVNQSVGRAIRHANDY----ANIYLLDVRYNRPNFRKKLSRWVQDSINSEHTTHQVISSTR---------- 
>P06839|RAD3_YEAST -------------MKFYIDDLPVLFPYPKIYPEQYNYMCDIK---------------KTLDVGGNSILEMPSGTGKTVSLLSLTIAYQMHYPEHRK-----------------------------IIYCSRTMSEIEKALVELENLMDYRTKE----LGYQEDFRGLGLTSRKNLCLHPEVSKE-62--EEKTLCPYFIVRRMISLCNIIIYSYHYLLDPKIAERV-----------------SNEVSKDSIVIFDEAHNIDNVCIESLSLDLTTDALRRATRG-169-PIMRFTCLDASIAIKPVFERFSSVIITSGTISPLDMYPRMLNFKTVLQKSYAMTLAKKSF-----------------------------------------------------------------------------------------------------------------------------------------------------------LPMIITKGSDQVAISSRFEIRNDPSIVR-NYGSMLVEFAKITPDGMVVFF-PSYLYMESIVSMWQTMG--------------------------------------------------------ILDEVWKHKLILVETP----------------DAQETSLALETYR-KA------------CSNGRGAILLSVAR-GKVSEGIDFDHQYG---------------------RTVLMIGIPFQYTESRILKARLEFMRENYRIREN------------DFLSFDAMRHAAQCLGRVLRGKDDY----GVMVLADRRFSRKRSQLPKWIAQGLSDADLNLSTDMAISNT---------- 
>P27296|DING_ECOLI MALTAALKAQIAAWYKALQEQIPDFIPR-APQRQMIADVAKT---------------LAGEEGRHLAIEAPTGVGKTLSYLIPGIAIAREEQKTLV--------------------VSTANVALQDQIYSKDLPLLKKIIPD--------------------LKFTAAFGRGRYVCPRNLTALAS-7--0YYYRECPFFVARREIQEAEVVVANHALVMAAMESE-----------------AVLPDPKNLLLVLDEGHHLPDVARDALEMSAEITAPWYRLQL-155-WFHCVGIRVSDQLERLLWRSIPHIIVTSATLRSLNSFSRLQEMSGLKEKAGDRFVALDSP-----------------------------------------------------------------------------------------------------------------------------------------------------------FNHCEQGKIVIPRMRVEPSIDNEEQHIAEMAAFFRKQVESKKHLGMLVLF-ASGRAMQRFLDYVTDLR---------------------------------------------------------------LMLLVQGDQ-----------------PRYRLVELHRKRV-AN-------------GERSVLVGLQSF----AEGLDLKGDLL---------------------SQVHIHKIAFPPIDSPVVITEGEWLKSLNRYPFE------------VQSLPSASFNLIQQVGRLIRSHGCW----GEVVIYDKRLLTKNYGKRLLDALPVFPIEQPEVPEGIVKKK---------- 
>P76257|YOAA_ECOLI -------MTDDFAPDGQLAKAIPGFKPR-EPQRQMAVAVT-----------------QAIEKGQPLVVEAGTGTGKTYAYLAPALRAKKKVI------------------------ISTGSKALQDQLYSRDLPTVSKALKY-------------------TGNVALLKGRSNYLCLERLEQQ--56--DCPMYKDCFVVKARKKAMDADVVVVNHHLFLADMVVK-------------ESGFGELIPEADVMIFDEAHQLPDIASQYFGQSLSSRQLLDLAKD-115-TLALTPLSVADKFKELMAQKPGSWIFTSATLSVNDDLHHFTSRLGIEQAESLLLPSPFDY------------------------------------------------------------------------------------------------------------------------------------------------------------------SRQALLCVLRNLPQTNQPGSARQLAAMLRPIIEANNGRCFMLC-TSHAMMRDLAEQFRATM--------------------------------------------------------------TLPVLLQGET-------------------SKGQLLQQFVS----------------AGNALLVATSSF----WEGVDVRGDTL---------------------SLVIIDKLPFTSPDDPLLKARMEDCRLRGGDPFD------------EVQLPDAVITLKQGVGRLIRDADDR----GVLVICDNRLVMRPYGATFLASLPPAPRTRDIARAVRFLAI---------- 
 

SF2: DEAD-box 
>Q92499|DDX1_HUMAN -----MAAFSEMGVMPEIAQAVEEMDWLLPTDIQAESIPLILG-------------------GGDVLMAAETGSGKTGAFSIPVIQIVYETLKD----210----HSGNAQVTQTKFLPNAPKALIVEPSRELAEQTLNNIKQ----------FKKYIDNPKLRELLIIGGVAAR----------------------DQLSVLENGVDIVVGTPGRLDD-------------------LVSTGKLNLSQVRFLVLDEADGLLSQGYSDFIN------------------------RMHNQIPQVTSDGKRLQVIVCSATLHSFDVKKLSEKIMHFPT------------------------------------------------------------------------------------------------------------------------------------WVDLKGEDSVPDTVHHVVVPVNPKTDRLWERLGKSHIRTDDVHAKDNTRPGANSPEMWSEAIKILKGEYAVRAIKEHKMDQAIIFCRTKIDCDNL-----------------------------------------------------EQYFIQQGGGPDKKGHQFSCVCLHGDR----------------KPHERKQNLERFKKGD----------------VRFLICTDV----AARGIDIHGVPY-----------------------VINVTLPD------------------------------------------EKQNYVHRIGRVGRAER----MGLAISLVATEKEKVWYHVCSSRGKGCYNTRLKEDGGCTIWYNEMQLLSEIEE 
>P60842|DDX2A_HUMAN NWNEIVDSFDDMNLSESLLRGIYAYGFEKPSAIQQRAILPCIK-------------------GYDVIAQAQSGTGKTATFAISILQQIELDLKA---------------------------TQALVLAPTRELAQQIQKVVMA-------------LGDYMGASCHACIGGTNVR---------------------AEVQKLQMEAPHIIVGTPGRVFD-------------------MLNRRYLSPKYIKMFVLDEADEMLSRGFKDQIY------------------------------DIFQKLNSNTQVVLLSATMPSDVLEVTKKFMRDPIR----------------------------------------------------------------------------------------------------------------------------------------------------------------------------ILVKKEELTLEGIRQFYINVEREEWKLDTLCDLYETLTITQAVIFINTRRKVDWLT--------------------------------------------------------------EKMHARDFTVSAMHGDM----------------DQKERDVIMREFRSGS----------------SRVLITTDL----LARGIDVQQVSL-----------------------VINYDLPT------------------------------------------NRENYIHRIGRGGRFGR----KGVAINMVTEEDKRTLRDIETFYNTSIEEMPLNVADLI--------------- 
>Q14240|DDX2B_HUMAN NWNEIVDNFDDMNLKESLLRGIYAYGFEKPSAIQQRAIIPCIK-------------------GYDVIAQAQSGTGKTATFAISILQQLEIEFKE---------------------------TQALVLAPTRELAQQIQKVILA-------------LGDYMGATCHACIGGTNVR---------------------NEMQKLQAEAPHIVVGTPGRVFD-------------------MLNRRYLSPKWIKMFVLDEADEMLSRGFKDQIY------------------------------EIFQKLNTSIQVVLLSATMPTDVLEVTKKFMRDPIR----------------------------------------------------------------------------------------------------------------------------------------------------------------------------ILVKKEELTLEGIKQFYINVEREEWKLDTLCDLYETLTITQAVIFLNTRRKVDWLT--------------------------------------------------------------EKMHARDFTVSALHGDM----------------DQKERDVIMREFRSGS----------------SRVLITTDL----LARGIDVQQVSL-----------------------VINYDLPT------------------------------------------NRENYIHRIGRGGRFGR----KGVAINFVTEEDKRILRDIETFYNTTVEEMPMNVADLI--------------- 
>O15523|DDX3Y_HUMAN --PPHIENFSDIDMGEIIMGNIELTRYTRPTPVQKHAIPIIKG-------------------KRDLMACAQTGSGKTAAFLLPILSQIYTDGPG---------EALKAVKENGRYGRRKQYPISLVLAPTRELAVQIYEEARK-------------FSYRSRVRPCVVYGGADIG----------------------QQIRDLERGCHLLVATPGRLVD-------------------MMERGKIGLDFCKYLVLDEADRMLDMGFEPQIR--------------------------RIVEQDTMPPKGVRHTMMFSATFPKEIQMLARDFLDEYIF----------------------------------------------------------------------------------------------------------------------------------------------------------------------------LAVGRVGSTSENITQKVVWVEDLDKRSFLLDILGATGSDSLTLVFVETKKGADSL--------------------------------------------------------------EDFLYHEGYACTSIHGDR----------------SQRDREEALHQFRSGK----------------SPILVATAV----AARGLDISNVRH-----------------------VINFDLPS------------------------------------------DIEEYVHRIGRTGRVGN----LGLATSFFNEKNMNITKDLLDLLVEAKQEVPSWLENMAYEHHYKGGSRGRSKS 
>O00571|DDX3X_HUMAN NCPPHIESFSDVEMGEIIMGNIELTRYTRPTPVQKHAIPIIKE-------------------KRDLMACAQTGSGKTAAFLLPILSQIYSDGPG---------EALRAMKENGRYGRRKQYPISLVLAPTRELAVQIYEEARK-------------FSYRSRVRPCVVYGGADIG----------------------QQIRDLERGCHLLVATPGRLVD-------------------MMERGKIGLDFCKYLVLDEADRMLDMGFEPQIR--------------------------RIVEQDTMPPKGVRHTMMFSATFPKEIQMLARDFLDEYIF----------------------------------------------------------------------------------------------------------------------------------------------------------------------------LAVGRVGSTSENITQKVVWVEESDKRSFLLDLLNATGKDSLTLVFVETKKGADSL--------------------------------------------------------------EDFLYHEGYACTSIHGDR----------------SQRDREEALHQFRSGK----------------SPILVATAV----AARGLDISNVKH-----------------------VINFDLPS------------------------------------------DIEEYVHRIGRTGRVGN----LGLATSFFNERNINITKDLLDLLVEAKQEVPSWLENMAYEHHYKGSSRGRSKS 
>Q9NQI0|DDX4_HUMAN DAPPAILTFEEANLCQTLNNNIAKAGYTKLTPVQKYSIPIILA-------------------GRDLMACAQTGSGKTAAFLLPILAHMMHDGIT------------------ASRFKELQEPECIIVAPTRELVNQIYLEARK-------------FSFGTCVRAVVIYGGTQLG----------------------HSIRQIVQGCNILCATPGRLMD-------------------IIGKEKIGLKQIKYLVLDEADRMLDMGFGPEMK--------------------------KLISCPGMPSKEQRQTLMFSATFPEEIQRLAAEFLKSNYL----------------------------------------------------------------------------------------------------------------------------------------------------------------------------FVAVGQVGGACRDVQQTVLQVGQFSKREKLVEILRNIGDERTMVFVETKKKADFI--------------------------------------------------------------ATFLCQEKISTTSIHGDR----------------EQREREQALGDFRFGK----------------CPVLVATSV----AARGLDIENVQH-----------------------VINFDLPS------------------------------------------TIDEYVHRIGRTGRCGN----TGRAISFFDLESDNHLAQPLVKVLTDAQQDVPAWLEEIAFSTYIPGFSGSTRG 
>P17844|DDX5_HUMAN NCPKPVLNFYEANFPANVMDVIARQNFTEPTAIQAQGWPVALS-------------------GLDMVGVAQTGSGKTLSYLLPAIVHINHQPFL----------------------ERGDGPICLVLAPTRELAQQVQQVAAE-------------YCRACRLKSTCIYGGAPKG----------------------PQIRDLERGVEICIATPGRLID-------------------FLECGKTNLRRTTYLVLDEADRMLDMGFEPQIR------------------------------KIVDQIRPDRQTLMWSATWPKEVRQLAEDFLKDYIH-------------------------------------------------------------------------------------------------------------------------------------------------------------------------INIGALELSANHNILQIVDVCHDVEKDEKLIRLMEEIMSEKENKTIVFVETKRRCDEL--------------------------------------------------------------TRKMRRDGWPAMGIHGDK----------------SQQERDWVLNEFKHGK----------------APILIATDV----ASRGLDVEDVKF-----------------------VINYDYPN------------------------------------------SSEDYIHRIGRTARSTK----TGTAYTFFTPNNIKQVSDLISVLREANQAINPKLLQLVEDRGSGRSRGRGGMK 
>P26196|DDX6_HUMAN VTSTKGNEFEDYCLKRELLMGIFEMGWEKPSPIQEESIPIALS-------------------GRDILARAKNGTGKSGAYLIPLLERLDLKKDN---------------------------IQAMVIVPTRELALQVSQICIQ------------VSKHMGGAKVMATTGGTNL----------------------RDDIMRLDDTVHVVIATPGRILD-------------------LIKKGVAKVDHVQMIVLDEADKLLSQDFVQIME------------------------------DIILTLPKNRQILLYSATFPLSVQKFMNSHLQKPYE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------INLMEELTLKGVTQYYAYVTERQKVHCLNTLFSRLQINQSIIFCNSSQRVELLA--------------------------------------------------------------KKISQLGYSCFYIHAKM----------------RQEHRNRVFHDFRNGL----------------CRNLVCTDL----FTRGIDIQAVNV-----------------------VINFDFPK------------------------------------------LAETYLHRIGRSGRFGH----LGLAINLITYDDRFNLKSIEEQLGTEIKPIPSNIDKSLYVAEYHSEPVEDEKP 
>Q13206|DDX10_HUMAN INVNEITRFSDFPLSKKTLKGLQEAQYRLVTEIQKQTIGLALQ-------------------GKDVLGAAKTGSGKTLAFLVPVLEALYRLQWT-----------------------STDGLGVLIISPTRELAYQTFEVLRK-------------VGKNHDFSAGLIIGGKDL-----------------------KHEAERINNINILVCTPGRLLQ------------------HMDETVSFHATDLQMLVLDEADRILDMGFADTMN------------------------------AVIENLPKKRQTLLFSATQTKSVKDLARLSLKNPEY---------------------------------------------------------------------------------------------------------------------------------------------------------------------------VWVHEKAKYSTPATLEQNYIVCELQQKISVLYSFLRSHLKKKSIVFFSSCKEVQYL------------------------------------------------------------YRVFCRLRPGVSILALHGRQ----------------QQMRRMEVYNEFV-KR----------------AAVLFATDI----AARGLDFPAVNW-----------------------VLQFDCPE------------------------------------------DANTYIHRAGRTARYKE----DGEALLILLPSEKAMVQQLLQKKVPVKEIKINPEKLIDVQKKLESILAQDQDL 
>Q92841|DDX17_HUMAN VCPKPVFAFHHANFPQYVMDVLMDQHFTEPTPIQCQGFPLALS-------------------GRDMVGIAQTGSGKTLAYLLPAIVHINHQPYL----------------------ERGDGPICLVLAPTRELAQQVQQVADD-------------YGKCSRLKSTCIYGGAPKG----------------------PQIRDLERGVEICIATPGRLID-------------------FLESGKTNLRRCTYLVLDEADRMLDMGFEPQIR------------------------------KIVDQIRPDRQTLMWSATWPKEVRQLAEDFLRDYTQ-------------------------------------------------------------------------------------------------------------------------------------------------------------------------INVGNLELSANHNILQIVDVCMESEKDHKLIQLMEEIMAEKENKTIIFVETKRRCDDL--------------------------------------------------------------TRRMRRDGWPAMCIHGDK----------------SQPERDWVLNEFRSGK----------------APILIATDV----ASRGLDVEDVKF-----------------------VINYDYPN------------------------------------------SSEDYVHRIGRTARSTN----KGTAYTFFTPGNLKQARELIKVLEEANQAINPKLMQLVDHRGGGGGGGGRSRY 
>Q9NVP1|DDX18_HUMAN AFEDTSFASLCNLVNENTLKAIKEMGFTNMTEIQHKSIRPLLE-------------------GRDLLAAAKTGSGKTLAFLIPAVELIVKLRFM-----------------------PRNGTGVLILSPTRELAMQTFGVLKE-------------LMTHHVHTYGLIMGGSNRS----------------------AEAQKLGNGINIIVATPGRLLD------------------HMQNTPGFMYKNLQCLVIDEADRILDVGFEEELK------------------------------QIIKLLPTRRQTMLFSATQTRKVEDLARISLKKGPL--------------------------------------------------------------------------------------------------------------------------------------------------------------------------YVGVDDDKANATVDGLEQGYVVCPSEKRFLLLFTFLKKNRKKKLMVFFSSCMSVKYH--------------------------------------------------------------YELLNYIDLPVLAIHGKQ----------------KQNKRTTTFFQFCNAD----------------SGTLLCTDV----AARGLDIPEVDW-----------------------IVQYDPPD------------------------------------------DPKEYIHRVGRTARGLNG---RGHALLILRPEELGFLRYLKQSKVPLSEFDFSWSKISDIQSQLEKLIEKNYF 
>Q9NUU7|DDX19_HUMAN -PLYSVKSFEELRLKPQLLQGVYAMGFNRPSKIQENALPMMLAEP-----------------PQNLIAQSQSGTGKTAAFVLAMLSRVEPSDRY---------------------------PQCLCLSPTYELALQTGKVIEQ-----------MGKFYPELKLAYAVRGNKL--------------------------ERGQKISEQIVIGTPGTVLD------------------WCSKLKFIDPKKIKVFVLDEADVMIATQGHQDQS-----------------------------IRIQRMLPRNCQMLLFSATFEDSVWKFAQKVVPDPNV----------------------------------------------------------------------------------------------------------------------------------------------------------------------------IKLKREEETLDTIKQYYVLCSSRDEKFQALCNLYGAITIAQAMIFCHTRKTASWLA--------------------------------------------------------------AELSKEGHQVALLSGEM----------------MVEQRAAVIERFREGK----------------EKVLVTTNV----CARGIDVEQVSV-----------------------VINFDLPV------------------------------------DKDGNPDNETYLHRIGRTGRFGK----RGLAVNMVDSKHSMNILNRIQEHFNKKIERLDTDDLDEIEKIAN--------- 
>Q9UHI6|DDX20_HUMAN VLLAEPADFESLLLSRPVLEGLRAAGFERPSPVQLKAIPLGRC-------------------GLDLIVQAKSGTGKTCVFSTIALDSLVLENLS---------------------------TQILILAPTREIAVQIHSVITA------------IGIKMEGLECHVFIGGTPL-----------------------SQDKTRLKKCHIAVGSPGRIKQ-------------------LIELDYLNPGSIRLFILDEADKLLEEGSFQEQI-----------------------------NWIYSSLPASKQMLAVSATYPEFLANALTKYMRDPTF---------------------------------------------------------------------------------------------------------------------------------------------------------------------VRLNSSDPSLIGLKQYYKVVNSYPLAHKVFEEKTQHLQELFSRIPFNQALVFSNLHSRAQHL--------------------------------------------------------------ADILSSKGFPAECISGNM----------------NQNQRLDAMAKLKHFH----------------CRVLISTDL----TSRGIDAEKVNL-----------------------VVNLDVPL------------------------------------------DWETYMHRIGRAGRFGT----LGLTVTYCCRGEEENMMMRIAQKCNINLLPLPDPIPSGLMEECVDWDVEVKAA 
>Q9NR30|DDX21_HUMAN PVEQKEGAFSNFPISEETIKLLKGRGVTFLFPIQAKTFHHVYS-------------------GKDLIAQARTGTGKTFSFAIPLIEKLHGELQD---------------------RKRGRAPQVLVLAPTRELANQVSKDFSD---------------ITKKLSVACFYGGTPYG----------------------GQFERMRNGIDILVGTPGRIKD-------------------HIQNGKLDLTKLKHVVLDEVDQMLDMGFADQVE-------------------------EILSVAYKKDSEDNPQTLLFSATCPHWVFNVAKKYMKSTYE------------------------------------------------------------------------------------------------------------------------------------------------------------------------QVDLIGKKTQKTAITVEHLAIKCHWTQRAAVIGDVIRVYSGHQGRTIIFCETKKEAQEL---------------------------------------------------------------SQNSAIKQDAQSLHGDI----------------PQKQREITLKGFRNGS----------------FGVLVATNV----AARGLDIPEVDL-----------------------VIQSSPPK------------------------------------------DVESYIHRSGRTGRAGR----TGVCICFYQHKEEYQLVQVEQKAGIKFKRIGVPSATEIIKASSKDAIRLLDSV 
>Q9BUQ8|DDX23_HUMAN KIPNPIRSWKDSSLPPHILEVIDKCGYKEPTPIQRQAIPIGLQ-------------------NRDIIGVAETGSGKTAAFLIPLLVWITTLPKI------------------DRIEESDQGPYAIILAPTRELAQQIEEETIK-------------FGKPLGIRTVAVIGGISRE----------------------DQGFRLRMGCEIVIATPGRLID-------------------VLENRYLVLSRCTYVVLDEADRMIDMGFEPDVQ----KILEHMPVSNQKPDTDEAEDPEKMLANFESGKHKYRQTVMFTATMPPAVERLARSYLRRPAV-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------VYIGSAGKPHERVEQKVFLMSESEKRKKLLAILEQGFDPPIIIFVNQKKGCDVL--------------------------------------------------------------AKSLEKMGYNACTLHGGK----------------GQEQREFALSNLKAGA----------------KDILVATDV----AGRGIDIQDVSM-----------------------VVNYDMAK------------------------------------------NIEDYIHRIGRTGRAGK----SGVAITFLTKEDSAVFYELKQAILESPVSSCPPELANHPDAQHKPGTILTKKR 
>Q9GZR7|DDX24_HUMAN DQKADVSAWKDLFVPRPVLRALSFLGFSAPTPIQALTLAPAIRD------------------KLDILGAAETGSGKTLAFAIPMIHAVLQWQKR---110-----ELDDKSATCKAYPKRPLLGLVLTPTRELAVQVKQHIDA-------------VARFTGIKTAILVGGMSTQ----------------------KQQRMLNRRPEIVVATPGRLWE----------------LIKEKHYHLRNLRQLRCLVVDEADRMVEKGHFAELS-------------------------QLLEMLNDSQYNPKRQTLVFSATLTLVHQAPARILHKKHTK-------------------------------------------------------------------------------------------------------------------------------------------------------KMDKTAKLDLLMQKIGMRGKPKVIDLTRNEATVETLTETKIHCETDEKDFYLYYFLMQYPGRSLVFANSISCIKRL--------------------------------------------------------------SGLLKVLDIMPLTLHACM----------------HQKQRLRNLEQFARLE----------------DCVLLATDV----AARGLDIPKVQH-----------------------VIHYQVPR------------------------------------------TSEIYVHRSGRTARATN----EGLSLMLIGPEDVINFKKIYKTLKKDEDIPLFPVQTKYMDVVKERIRLARQIE 
>Q9UHL0|DDX25_HUMAN --LYSVKTFEELRLKEELLKGIYAMGFNRPSKIQEMALPMMLAHP-----------------PQNLIAQSQSGTGKTAAFVLAMLSRVNALELF---------------------------PQCLCLAPTYELALQTGRVVEQ-----------MGKFCVDVQVMYAIRGNRI--------------------------PRGTDITKQIIIGTPGTVLD------------------WCFKLKLIDLTKIRVFVLDEADVMIDTQGFSDHS-----------------------------IRIQRALPSECQMLLFSATFEDSVWHFAERIIPDPNV----------------------------------------------------------------------------------------------------------------------------------------------------------------------------IKLRKEELTLNNIRQYYVLCEHRKDKYQALCNIYGSITIGQAIIFCQTRRNAKWLT--------------------------------------------------------------VEMIQDGHQVSLLSGEL----------------TVEQRASIIQRFRDGK----------------EKVLITTNV----CARGIDVKQVTI-----------------------VVNFDLPV------------------------------------KQGEEPDYETYLHRIGRTGRFGK----KGLAFNMIEVDELPSLMKIQDHFNSSIKQLNAEDMDEIEKIDY---------- 
>Q96GQ7|DDX27_HUMAN --YDENLSFQDMNLSRPLLKAITAMGFKQPTPIQKACIPVGLL-------------------GKDICACAATGTGKTAAFALPVLERLIYKPRQ------------------------APVTRVLVLVPTRELGIQVHSVTRQ-------------LAQFCNITTCLAVGGLDVK----------------------SQEAALRAAPDILIATPGRLID------------------HLHNCPSFHLSSIEVLILDEADRMLDEYFEEQMK------------------------------EIIRMCSHHRQTMLFSATMTDEVKDLASVSLKNPVR--------------------------------------------------------------------------------------------------------------------------------------------------------------------------IFVNSNTDVAPFLRQEFIRIRPNREGDREAIVAALLTRTFTDHVMLFTQTKKQAHRM--------------------------------------------------------------HILLGLMGLQVGELHGNL----------------SQTQRLEALRRFKDEQ----------------IDILVATDV----AARGLDIEGVKT-----------------------VINFTMPN------------------------------------------TIKHYVHRVGRTARAGR----AGRSVSLVGEDERKMLKEIVKAAKAPVKARILPQDVILKFRDKIEKMEKDVYA 
>Q9NUL7|DDX28_HUMAN LSSKGSFADLGLEPRVLHALQEAAPEVVQPTTVQSSTIPSLLR-------------------GRHVVCAAETGSGKTLSYLLPLLQRLLGQPSL--------------------DSLPIPAPRGLVLVPSRELAQQVRAVAQP-------------LGRSLGLLVRDLEGGHGMR--------------------RIRLQLSRQPSADVLVATPGALWK-------------------ALKSRLISLEQLSFLVLDEADTLLDESFLELVD-----------------YILEKSHIAEGPADLEDPFNPKAQLVLVGATFPEGVGQLLNKVASPDAV--------------------------------------------------------------------------------------------------------------------------------------------------------------------TTITSSKLHCIMPHVKQTFLRLKGADKVAELVHILKHRDRAERTGPSGTVLVFCNSSSTVNWL--------------------------------------------------------------GYILDDHKIQHLRLQGQM----------------PALMRVGIFQSFQKSS----------------RDILLCTDI----ASRGLDSTGVEL-----------------------VVNYDFPP------------------------------------------TLQDYIHRAGRVGRVGSEV----PGTVISFVTHPWDVSLVQKIELAARRRRSLPGLASSVKEPLPQAT------ 
>Q9H8H2|DDX31_HUMAN --------------PHLISTINTVLKMSSMTSVQKQSIPVLLE-------------------GRDALVRSQTGSGKTLAYCIPVVQSLQAMESK---------------------IQRSDGPYALVLVPTRELALQSFDTVQK------------LLKPFTWIVPGVLMGGEKRK----------------------SEKARLRKGINILISTPGRLVD------------------HIKSTKNIHFSRLRWLVFDEADRILDLGFEKDIT---------------------------VILNAVNAECQKRQNVLLSATLTEGVTRLADISLHDPVS-----------------------------------------------------------------------------------------------------------------------------------------------ISVLDKSHDQLNPKDKAVQEVCPPPAGDKLDSFAIPESLKQHVTVVPSKLRLVCLAAFILQKCKFEEDQKMVVFFSSCELVEFH--------------------------------------------YSLFLQTLLSSSGAPASGQLPSASMRLKFLRLHGGM----------------EQEERTAVFQEFSHSR----------------RGVLLCTDV----AARGLDLPQVTW-----------------------IVQYNAPS------------------------------------------SPAEYIHRIGRTARIGC----HGSSLLILAPSEAEYVNSLASHKINVSEIKMEDILCVLTRDDCFKGKRWGAQK 
>O00148|DDX39_HUMAN YVSIHSSGFRDFLLKPELLRAIVDCGFEHPSEVQHECIPQAIL-------------------GMDVLCQAKSGMGKTAVFVLATLQQIEPVNGQ---------------------------VTVLVMCHTRELAFQISKEYER------------FSKYMPSVKVSVFFGGLSI---------------------KKDEEVLKKNCPHVVVGTPGRILA-------------------LVRNRSFSLKNVKHFVLDECDKMLEQLDMRRDV-----------------------------QEIFRLTPHEKQCMMFSATLSKDIRPVCRKFMQDPME----------------------------------------------------------------------------------------------------------------------------------------------------------------------------VFVDDETKLTLHGLQQYYVKLKDSEKNRKLFDLLDVLEFNQVIIFVKSVQRCMALA--------------------------------------------------------------QLLVEQNFPAIAIHRGM----------------AQEERLSRYQQFKDFQ----------------RRILVATNL----FGRGMDIERVNI-----------------------VFNYDMPE------------------------------------------DSDTYLHRVARAGRFGT----KGLAITFVSDENDAKILNDVQDRFEVNVAELPEEIDISTYIEQSR-------- 
>Q9UJV9|DDX41_HUMAN GIPPPIKSFKEMKFPAAILRGLKKKGIHHPTPIQIQGIPTILS-------------------GRDMIGIAFTGSGKTLVFTLPVIMFCLEQEKR-------------------LPFSKREGPYGLIICPSRELARQTHGILEY-------YCRLLQEDSSPLLRCALCIGGMSVK----------------------EQMETIRHGVHMMVATPGRLMD-------------------LLQKKMVSLDICRYLALDEADRMIDMGFEGDIR------------------------------TIFSYFKGQRQTLLFSATMPKKIQNFAKSALVKPVT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------INVGRAGAASLDVIQEVEYVKEEAKMVYLLECLQKTPPPVLIFAEKKADVDAI--------------------------------------------------------------HEYLLLKGVEAVAIHGGK----------------DQEERTKAIEAFREGK----------------KDVLVATDV----ASKGLDFPAIQH-----------------------VINYDMPE------------------------------------------EIENYVHRIGRTGRSGN----TGIATTFINKACDESVLMDLKALLLEAKQKVPPVLQVLHCGDESMLDIGGERG 
>Q86XP3|DDX42_HUMAN APPRPGSSFAHFGFDEQLMHQIRKSEYTQPTPIQCQGVPVALS-------------------GRDMIGIAKTGSGKTAAFIWPMLIHIMDQKEL----------------------EPGDGPIAVIVCPTRELCQQIHAECKR-------------FGKAYNLRSVAVYGGGSMW----------------------EQAKALQEGAEIVVCTPGRLID-------------------HVKKKATNLQRVSYLVFDEADRMFDMGFEYQVR------------------------------SIASHVRPDRQTLLFSATFRKKIEKLARDILIDPIR---------------------------------------------------------------------------------------------------------------------------------------------------------------------------VVQGDIGEANEDVTQIVEILHSGPSKWNWLTRRLVEFTSSGSVLLFVTKKANAEEL--------------------------------------------------------------ANNLKQEGHNLGLLHGDM----------------DQSERNKVISDFKKKD----------------IPVLVATDV----AARGLDIPSIKT-----------------------VINYDVAR------------------------------------------DIDTHTHRIGRTGRAGE----KGVAYTLLTPKDSNFAGDLVRNLEGANQHVSKELLDLAMQNAWFRKSRFKGGK 
>Q9NXZ2|DDX43_HUMAN IPNPTCTFDDAFQCYPEVMENIKKAGFQKPTPIQSQAWPIVLQ-------------------GIDLIGVAQTGTGKTLCYLMPGFIHLVLQPSL---------------------KGQRNRPGMLVLTPTRELALQVEGECCK--------------YSYKGLRSVCVYGGGNRD----------------------EQIEELKKGVDIIIATPGRLND-------------------LQMSNFVNLKNITYLVLDEADKMLDMGFEPQIM------------------------------KILLDVRPDRQTVMTSATWPHSVHRLAQSYLKEPMI---------------------------------------------------------------------------------------------------------------------------------------------------------------------------VYVGTLDLVAVSSVKQNIIVTTEEEKWSHMQTFLQSMSSTDKVIVFVSRKAVADHL--------------------------------------------------------------SSDLILGNISVESLHGDR----------------EQRDREKALENFKTGK----------------VRILIATDL----ASRGLDVHDVTH-----------------------VYNFDFPR------------------------------------------NIEEYVHRIGRTGRAGR----TGVSITTLTRNDWRVASELINILERANQSIPEELVSMAERFKAHQQKREMERK 
>Q7L014|DDX46_HUMAN --PKPIKSWVQCGISMKILNSLKKHGYEKPTPIQTQAIPAIMS-------------------GRDLIGIAKTGSGKTIAFLLPMFRHIMDQRSL----------------------EEGEGPIAVIMTPTRELALQITKECKK-------------FSKTLGLRVVCVYGGTGIS----------------------EQIAELKRGAEIIVCTPGRMID----------------MLAANSGRVTNLRRVTYVVLDEADRMFDMGFEPQVM------------------------------RIVDNVRPDRQTVMFSATFPRAMEALARRILSKPIE----------------------------------------------------------------------------------------------------------------------------------------------------------------------------VQVGGRSVVCSDVEQQVIVIEEEKKFLKLLELLGHYQESGSVIIFVDKQEHADGL--------------------------------------------------------------LKDLMRASYPCMSLHGGI----------------DQYDRDSIINDFKNGT----------------CKLLVATSV----AARGLDVKHLIL-----------------------VVNYSCPN------------------------------------------HYEDYVHRAGRTGRAGN----KGYAYTFITEDQARYAGDIIKALELSGTAVPPDLEKLWSDFKDQQKAEGKIIK 
>Q9H0S4|DDX47_HUMAN VEEEETKTFKDLGVTDVLCEACDQLGWTKPTKIQIEAIPLALQ-------------------GRDIIGLAETGSGKTGAFALPILNALLETPQR---------------------------LFALVLTPTRELAFQISEQFEA-------------LGSSIGVQSAVIVGGIDSM----------------------SQSLALAKKPHIIIATPGRLID------------------HLENTKGFNLRALKYLVMDEADRILNMDFETEVD------------------------------KILKVIPRDRKTFLFSATMTKKVQKLQRAALKNPVK-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------CAVSSKYQTVEKLQQYYIFIPSKFKDTYLVYILNELAGNSFMIFCSTCNNTQRT--------------------------------------------------------------ALLLRNLGFTAIPLHGQM----------------SQSKRLGSLNKFKAKA----------------RSILLATDV----ASRGLDIPHVDV-----------------------VVNFDIPT------------------------------------------HSKDYIHRVGRTARAGR----SGKAITFVTQYDVELFQRIEHLIGKKLPGFPTQDDEVMMLTERVAEAQRFARM 
>P38919|DDX48_HUMAN EEVDVTPTFDTMGLREDLLRGIYAYGFEKPSAIQQRAIKQIIK-------------------GRDVIAQSQSGTGKTATFSISVLQCLDIQVRE---------------------------TQALILAPTRELAVQIQKGLLA-------------LGDYMNVQCHACIGGTNVG----------------------EDIRKLDYGQHVVAGTPGRVFD-------------------MIRRRSLRTRAIKMLVLDEADEMLNKGFKEQIY------------------------------DVYRYLPPATQVVLISATLPHEILEMTNKFMTDPIR----------------------------------------------------------------------------------------------------------------------------------------------------------------------------ILVKRDELTLEGIKQFFVAVEREEWKFDTLCDLYDTLTITQAVIFCNTKRKVDWLT--------------------------------------------------------------EKMREANFTVSSMHGDM----------------PQKERESIMKEFRSGA----------------SRVLISTDV----WARGLDVPQVSL-----------------------IINYDLPN------------------------------------------NRELYIHRIGRSGRYGR----KGVAINFVKNDDIRILRDIEQYYSTQIDEMPMNVADLI--------------- 
>Q9Y6V7|DDX49_HUMAN -----MAGFAELGLSSWLVEQCRQLGLKQPTPVQLGCIPAILE-------------------GRDCLGCAKTGSGKTAAFVLPILQKLSEDPYG---------------------------IFCLVLTPTRELAYQIAEQFRV-------------LGKPLGLKDCIIVGGMDMV----------------------AQALELSRKPHVVIATPGRLAD------------------HLRSSNTFSIKKIRFLVMDEADRLLEQGCTDFTV---------------------------DLEAILAAVPARRQTLLFSATLTDTLRELQGLATNQPFF-------------------------------------------------------------------------------------------------------------------------------------------------------------------------WEAQAPVSTVEQLDQRYLLVPEKVKDAYLVHLIQRFQDEHEDWSIIIFTNTCKTCQIL--------------------------------------------------------------CMMLRKFSFPTVALHSMM----------------KQKERFAALAKFKSSI----------------YRILIATDV----ASRGLDIPTVQV-----------------------VINHNTPG------------------------------------------LPKIYIHRVGRTARAGR----QGQAITLVTQYDIHLVHAIEEQIKKKLEEFSVEEAEVLQILTQVNVVRRECEI 
>Q9BQ39|DDX50_HUMAN --EQKEGAFSNFPISEETIKLLKGRGVTYLFPIQVKTFGPVYE-------------------GKDLIAQARTGTGKTFSFAIPLIERLQRNQET---------------------IKKSRSPKVLVLAPTRELANQVAKDFKD---------------ITRKLSVACFYGGTSYQ----------------------SQINHIRNGIDILVGTPGRIKD-------------------HLQSGRLDLSKLRHVVLDEVDQMLDLGFAEQVE-------------------------DIIHESYKTDSEDNPQTLLFSATCPQWVYKVAKKYMKSRYE-------------------------------------------------------------------------------------------------------------------------------------------------------------------------VDLVGKMTQKAATTVEHLAIQCHWSQRPAVIGDVLQVYSGSEGRAIIFCETKKNVTEM---------------------------------------------------------------AMNPHIKQNAQCLHGDI----------------AQSQREITLKGFREGS----------------FKVLVATNV----AARGLDIPEVDL-----------------------VIQSSPPQ------------------------------------------DVESYIHRSGRTGRAGR----TGICICFYQPRERGQLRYVEQKAGITFKRVGVPSTMDLVKSKSMDAIRSLASV 
>Q8N8A6|DDX51_HUMAN -------------VHPDLQKQLRAHGISSYFPVQAAVIPALLE-----SAACGFLVGRGGYRLSDLCVSAPTGSGKTLAFVIPVVQALLSRVVC--------------------------HIRALVVLPTKELARQVSKVFNI-------------YTDATPLRVSLVTGQKSLA--------------KEQESLVQKTADGYRCLADIVVATPGRLVD------------------HIDQTPGFSLQQLRFLIIDEADRMIDSMHQSWLP-RVVAAAFQSEDPADPCALLKRRQAQAVTAASTCCPQMPLQKLLFSATLTQNPEKLQQLGLHQPRL--------------------------------------------------------------------------------------------------------------------------------------------------------------FSTGLAHRGLEDTDGDGDSGKYAFPVGLTHHYVPCSLSSKPLVVLHLVLEMGFSRVLCFTNSRENSHRL-------------------------------------------------------------FLLVQAFGGVDVAEFSSRY----------------GPGQRRMILKQFEQGK----------------IQLLISTDA----TARGIDVQGVEL-----------------------VVNYDAPQ------------------------------------------YLRTYVHRVGRTARAGK----TGQAFTLLLKVQERRFLRMLTEAGAPELQRHELSSKLLQPLVPRYEEALSKLE 
>Q9Y2R4|DDX52_HUMAN PIATFQQLDQEYKINSRLLQNILDAGFQMPTPIQMQAIPVMLH-------------------GRELLASAPTGSGKTLAFSIPILMQLKQPANK--------------------------GFRALIISPTRELASQIHRELIK-------------ISEGTGFRIHMIHKAAVAAK---------------------KFGPKSSKKFDILVTTPNRLIY-----------------LLKQDPPGIDLASVEWLVVDESDKLFEDGKTGFRD--------------------------QLASIFLACTSHKVRRAMFSATFAYDVEQWCKLNLDNVIS----------------------------------------------------------------------------------------------------------------------------------------------------------------------------VSIGARNSAVETVEQELLFVGSETGKLLAVRELVKKGFNPPVLVFVQSIERAKEL--------------------------------------------------------------FHELIYEGINVDVIHAER----------------TQQQRDNTVHSFRAGK----------------IWVLICTAL----LARGIDFKGVNL-----------------------VINYDFPT------------------------------------------SSVEYIHRIGRTGRAGN----KGKAITFFTEDDKPLLRSVANVIQQAGCPVPEYIKGFQKLLSKQKKKMIKKPL 
>Q86TM3|DDX53_HUMAN IPKPTCRFKDAFQQYPDLLKSIIRVGIVKPTPIQSQAWPIILQ-------------------GIDLIVVAQTGTGKTLSYLMPGFIHLDSQPIS---------------------REQRNGPGMLVLTPTRELALHVEAECSK--------------YSYKGLKSICIYGGRNRN----------------------GQIEDISKGVDIIIATPGRLND-------------------LQMNNSVNLRSITYLVIDEADKMLDMEFEPQIR------------------------------KILLDVRPDRQTVMTSATWPDTVRQLALSYLKDPMI---------------------------------------------------------------------------------------------------------------------------------------------------------------------------VYVGNLNLVAVNTVKQNIIVTTEKEKRALTQEFVENMSPNDKVIMFVSQKHIADDL--------------------------------------------------------------SSDFNIQGISAESLHGNS----------------EQSDQERAVEDFKSGN----------------IKILITTDI----VSRGLDLNDVTH-----------------------VYNYDFPR------------------------------------------NIDVYVHRVGYIGRTGK----TGTSVTLITQRDSKMAGELIKILDRANQSVPEDLVVMAEQYKLNQQKRHRETR 
>Q8TDD1|DDX54_HUMAN KKKKKSGGFQSMGLSYPVFKGIMKKGYKVPTPIQRKTIPVILD-------------------GKDVVAMARTGSGKTACFLLPMFERLKTHSAQ-------------------------TGARALILSPTRELALQTLKFTKE-------------LGKFTGLKTALILGGDRME----------------------DQFAALHENPDIIIATPGRLVH-------------------VAVEMSLKLQSVEYVVFDEADRLFEMGFAEQLQ------------------------------EIIARLPGGHQTVLFSATLPKLLVEFARAGLTEPVL---------------------------------------------------------------------------------------------------------------------------------------------------------------------------IRLDVDTKLNEQLKTSFFLVREDTKAAVLLHLLHNVVRPQDQTVVFVATKHHAEYL--------------------------------------------------------------TELLTTQRVSCAHIYSAL----------------DPTARKINLAKFTLGK----------------CSTLIVTDL----AARGLDIPLLDN-----------------------VINYSFPA------------------------------------------KGKLFLHRVGRVARAGR----SGTAYSLVAPDEIPYLLDLHLFLGRSLTLARPLKEPSGVAGVDGMLGRVPQSV 
>Q8NHQ9|DDX55_HUMAN HVTEGSWESLPVPLHPQVLGALRELGFPYMTPVQSATIPLFMR-------------------NKDVAAEAVTGSGKTLAFVIPILEILLRREEK----------------------LKKSQVGAIIITPTRELAIQIDEVLSHF------------TKHFPEFSQILWIGGRNP---------------------GEDVERFKQQGGNIIVATPGRLED-------------LFRRKAEGLDLASCVRSLDVLVLDEADRLLDMGFEASIN------------------------------TILEFLPKQRRTGLFSATQTQEVENLVRAGLRNPVR----------------------------------------------------------------------------------------------------------------------------------------------------------------------VSVKEKGVAASSAQKTPSRLENYYMVCKADEKFNQLVHFLRNHKQEKHLVFFSTCACVEYYG------------------------------------------------------------KTLEVLVKGVKIMCIHGKM----------------KYKRNK--FMEFRKLQ----------------SGILVCTDVM----ARGIDIPEVNW-----------------------VLQYDPPS------------------------------------------NASAFVHRCGRTARIGH----GGSALVFLLPMEESYINFLAINQKCPLQEMKPQRNTADLLPKLKSMALADRAV 
>O95786|DDX56_HUMAN MEDSEALGFEHMGLDPRLLQAVTDLGWSRPTLIQEKAIPLALE-------------------GKDLLARARTGSGKTAAYAIPMLQLLLHRKAT--------------------GPVVEQAVRGLVLVPTKELARQAQSMIQQ-----------LATYCARDVRVANVSAAED----------------------SVSQRAVLMEKPDVVVGTPSRILS------------------HLQQDSLKLRDSLELLVVDEADLLFSFGFEEELK------------------------------SLLCHLPRIYQAFLMSATFNEDVQALKELILHNPVT--------------------------------------------------------------------------------------------------------------------------------------------------------------------------LKLQESQLPGPDQLQQFQVVCETEEDKFLLLYALLKLSLIRGKSLLFVNTLERSYRL--------------------------------------------------------------RLFLEQFSIPTCVLNGEL----------------PLRSRCHIISQFNQGF----------------YDCVIATDA-27-VARGIDFHHVSA-----------------------VLNFDLPP------------------------------------------TPEAYIHRAGRTARANN----PGIVLTFVLPTEQFHLGKIEELLSGENRGPILLPYQFRMEEIEGFRYRCRDAM 
>Q5T1V6|DDX59_HUMAN EVTRPIIDFEHCSLPEVLNHNLKKSGYEVPTPIQMQMIPVGLL-------------------GRDILASADTGSGKTAAFLLPVIMRALFESKT---------------------------PSALILTPTRELAIQIERQAKE------------LMSGLPRMKTVLLVGGLPLP----------------------PQLYRLQQHVKVIIATPGRLLD-------------------IIKQSSVELCGVKIVVVDEADTMLKMGFQQQVL------------------------------DILENIPNDCQTILVSATIPTSIEQLASQLLHNPVR---------------------------------------------------------------------------------------------------------------------------------------------------------------------------IITGEKNLPCANVRQIILWVEDPAKKKKLFEILNDKKLFKPPVLVFVDCKLGADLL-------------------------------------------------------------SEAVQKITGLKSISIHSEK----------------SQIERKNILKGLLEGD----------------YEVVVSTGV----LGRGLDLISVRL-----------------------VVNFDMPS------------------------------------------SMDEYVHQIGRVGRLGQ----NGTAITFINNNSKRLFWDIAKRVKPTGSILPPQLLNSPYLHDQKRKEQQKDKQ 
>Q13838|UAP56_HUMAN YVSIHSSGFRDFLLKPELLRAIVDCGFEHPSEVQHECIPQAIL-------------------GMDVLCQAKSGMGKTAVFVLATLQQLEPVTGQ---------------------------VSVLVMCHTRELAFQISKEYER------------FSKYMPNVKVAVFFGGLSI---------------------KKDEEVLKKNCPHIVVGTPGRILA-------------------LARNKSLNLKHIKHFILDECDKMLEQLDMRRDV-----------------------------QEIFRMTPHEKQVMMFSATLSKEIRPVCRKFMQDPME----------------------------------------------------------------------------------------------------------------------------------------------------------------------------IFVDDETKLTLHGLQQYYVKLKDNEKNRKLFDLLDVLEFNQVVIFVKSVQRCIALA--------------------------------------------------------------QLLVEQNFPAIAIHRGM----------------PQEERLSRYQQFKDFQ----------------RRILVATNL----FGRGMDIERVNI-----------------------AFNYDMPE------------------------------------------DSDTYLHRVARAGRFGT----KGLAITFVSDENDAKILNDVQDRFEVNISELPDEIDISSYIEQTR-------- 
>P24784|DBP1_YEAST --PEPILDFSSPPLDELLMENIKLASFTKPTPVQKYSIPIVTKG-------------------RDLMACAQTGSGKTGGFLFPLFTELFR------------SGPSPVPEKAQSFYSRKGYPSALVLAPTRELATQIFEEARKF------TYRSWVRP-------CVVYGGAPIGNQMREVDRGC----------------------DLLVATPGRLNDLLERGK-------------------VSLANIKYLVLDEADRMLDMGFEPQIRHIVEECDMPSV--------------------------ENRQTLMFSATFPVDIQHLARDFLDNYIF--------------------------------------------------------------------------------------------------------------------------------------------------------------------LSVGRVGSTSEN----ITQRILYVDDMDKKSALLDLLSAEHKG-----LTLIFVETKRMADQLT--------------------------------------------------------------DFLIMQNFKATAIHGDR----------------TQAERERALSAFKA----------------NVADILVATA----VAARGLDIPNVTH-----------------------VINYDLPS------------------------------------------DIDDYVHRIGRTGRAGN-----TGVATSFFNSNNQNIVKG---------------------------------- 
>P24783|DBP2_YEAST -IPKPITTFDEAGFPDYVLNEVKAEGFDKPTGIQCQGWPMALSG-------------------RDMVGIAATGSGKTLSYCLPGIVHIN----------------------AQPLLAPGDGPIVLVLAPTRELAVQIQTECSKF------GHSSRIRN-------TCVYGGVPKSQQIRDLSRGS----------------------EIVIATPGRLIDMLEIGK-------------------TNLKRVTYLVLDEADRMLDMGFEPQIRKIVDQIRP------------------------------DRQTLMWSATWPKEVKQLAADYLNDPIQ--------------------------------------------------------------------------------------------------------------------------------------------------------------------VQVGSLELSASHNITQIVEVVSDFEKRDRLNKYLETASQDNEY-----KTLIFASTKRMCDDIT--------------------------------------------------------------KYLREDGWPALAIHGDK----------------DQRERDWVLQEFRN----------------GRSPIMVATD----VAARGIDVKGINY-----------------------VINYDMPG------------------------------------------NIEDYVHRIGRTGRAGA-----TGTAISFFTEQNKGLGAK---------------------------------- 
>P20447|DBP3_YEAST -ALRPLLSFDYLSLDSSIQAEIS--KFPKPTPIQAVAWPYLLSG-------------------KDVVGVAETGSGKTFAFGVPAISHLMN-------------------------DQKKRGIQVLVISPTRELASQIYDNLIVL------TDKVGMQC-------CCVYGGVPKDEQRIQLKK-S----------------------QVVVATPGRLLDLLQEGS-------------------VDLSQVNYLVLDEADRMLEKGFEEDIKNIIRETDAS-----------------------------KRQTLMFTATWPKEVRELASTFMNNPIK--------------------------------------------------------------------------------------------------------------------------------------------------------------------VSIGNTDQLTAN--KRITQIVEVVDPRGKERKLLELLKKYHSGPKKNEKVLIFALYKKEAARVE--------------------------------------------------------------RNLKYNGYNVAAIHGDL----------------SQQQRTQALNEFKS----------------GKSNLLLATD----VAARGLDIPNVKT-----------------------VINLTFPL------------------------------------------TVEDYVHRIGRTGRAGQ-----TGTAHTLFTEQEKHLAGG---------------------------------- 
>P20448|DBP4_YEAST PKITKAKFFKDLPISDPTLKGLRESSFIKLTEIQADSIPVSLQG-------------------HDVLAAAKTGSGKTLAFLVPVIEKLYR-----------------------EKWTEFDGLGALIISPTRELAMQIYEVLTKI------GSHTSFSA-------GLVIGGKDVKFELERISR-----------------------INILIGTPGRILQHLDQAVG------------------LNTSNLQMLVLDEADRCLDMGFKKTLDAIVSTLS------------------------------PSRQTLLFSATQSQSVADLARLSLTDYKT--------------------------------------------------------------------------------------------------------------------------------------------------------------------VGTHDVMDGSVNKEASTPETLQQFYIEVPLAD-KLDILFSFIKSHLKCKMIVFLSSSKQVHFVY------------------------------------------------------------ETFRKMQPGISLMHLHGRQ----------------KQRARTETLDKFNR----------------AQQVCLFATD----VVARGIDFPAVDW-----------------------VVQVDCPE------------------------------------------DVDTYIHRVGRCARYGK-----KGKSLIMLTPQEQEAFLKRLNAR----------------------------- 
>P20449|DBP5_YEAST -PLYSAKSFDELGLAPELLKGIYAMKFQKPSKIQERALPLLLHNP-----------------PRNMIAQSQSGTGKTAAFSLTMLTRVNP-----------------------EDASPQA----ICLAPSRELARQTLEVVQEM------GKFTKITS------QLIVPDSFEKNKQIN---------------------------AQVIVGTPGTVLDLMRRKL-------------------MQLQKIKIFVLDEADNMLDQQGLGDQCIRVKRFLP-----------------------------KDTQLVLFSATFADAVRQYAKKIVPNANT--------------------------------------------------------------------------------------------------------------------------------------------------------------------LELQTNE--------VNVDAIKQLYMDCKNEADKFDVLTELYGLMTIGSSIIFVATKKTANVLY--------------------------------------------------------------GKLKSEGHEVSILHGDL----------------QTQERDRLIDDFRE----------------GRSKVLITTN----VLARGIDIPTVSM-----------------------VVNYDLPTLAN------------------------------------GQADPATYIHRIGRTGRFGR-----KGVAISFVHDKNSFNILS---------------------------------- 
>P53734|DBP6_YEAST NSLIKPFSDYANELEAKLLQNICKNFSTNTFPIQSIILDSILPVL---NFTLNVSKRNFTRRIGDILVNAATGSGKTLAYSIPIVQTLFK--------------------------RQINRLRCIIIVPTKLLINQVYTTLTKL------TQGTSLIVS-----IAKLENSLKDEHKKLSNLEP-----------------------DILITTPGRLVDHLNMKS-------------------INLKNLKFLIIDEADRLLNQSFQGWCPKLMSHLKTDKLDTLP----------------------GNVIKMIFSATLTTNTEKLNGLNLYKPKL-------------------------------------------------------------------------------------------------------------------------------------------------------------------FLKQTDKLYQLPNKLNEFNINIPTAKSVYKPLILLYSICQFMAHSPIAAKILIFVKSNESSIRLS----------------------------------------------KLLQLICESRSQSSVLKNLQNLAVSINSVNSNN----------------SKAENKKIVANFSHHS------------ESAGITILITTD----IMSRGIDINDITQ-----------------------VINYDPPM------------------------------------------SSQQYVHRVGRTARANE-----LGSAYNLLVGRGERTFFDD--------------------------------- 
>P36120|DBP7_YEAST APLKGDQFASLGVSSLLVSHLEQKMRIKKPTSIQKQAIPQIIGNA----------------GKNDFFIHAQTGSGKTLSYLLPIISTILN---------------------MDTHVDRTSGAFALVIAPTRELASQIYHVCSTL------VSCCHYLVP------CLLIGGERKKSEKARLRKG----------------------CNFIIGTPGRVLDHLQNTKVI---------------KEQLSQSLRYIVLDEGDKLMELGFDETISEIIKIVHDIPINS-----------------EKFPKLPHKLVHMLCSATLTDGVNRLRNVALKDYKL------------------------------------------------------------------------------------------------------------------------------------------------------------ISNGTKKDSDIVTVAPDQLLQRITIVPPKLRLVTLAATLNNITKDFIASGQQSKTLRTIVFVSCSDSVEFHY-------------------------------DAFSGSDGHHKNLTGDSVRLLTKGNTMFPCFSDSRDPDVVIYKLHGSL----------------SQQMRTSTLQHFARD----------NEATKGKHLIMFCTD----VASRGLDLPHVGS-----------------------VIELDPPF------------------------------------------AVEDHLHRVGRTARAGE-----KGESLLFLLPGEEEKYMDYIQPYHPMG------------------------- 
>P38719|DBP8_YEAST -----MADFKSLGLSKWLTESLRAMKITQPTAIQKACIPKILEG-------------------RDCIGGAKTGSGKTIAFAGPMLTKWSE-----------------------DPSGMFG----VVLTPTRELAMQIAEQFTAL------GSSMN-IR------VSVIVGGESIVQQALDLQR----------------------KPHFIIATPGRLAHHIMSSGDD---------------TVGGLMRAKYLVLDEADILLTSTFADHLATCISALPPK----------------------------DKRQTLLFTATITDQVKSLQNAPVQKGKP--------------------------------------------------------------------------------------------------------------------------------------------------------------------PLFAYQVESVDNVAIPSTLKIEYILVPEHVKEAYLYQLLTCEEYEN-KTAIIFVNRTMTAEILR--------------------------------------------------------------RTLKQLEVRVASLHSQM----------------PQQERTNSLHRFRA----------------NAARILIATD----VASRGLDIPTVEL-----------------------VVNYDIPS------------------------------------------DPDVFIHRSGRTARAGR-----IGDAISFVTQRDVSRIQA---------------------------------- 
>Q06218|DBP9_YEAST -YIDDSTTFEAFHLDSRLLQAIKNIGFQYPTLIQSHAIPLALQQK------------------RDIIAKAATGSGKTLAYLIPVIETILEYKKT-------------------IDNGEENGTLGIILVPTRELAQQVYNVLEKL------VLYCSKDI------RTLNISSDMSDSVLSTLLMD---------------------QPEIIVGTPGKLLDLLQTKIN-----------------SISLNELKFLVVDEVDLVLTFGYQDDLNKIGEYLPLK----------------------------KNLQTFLMSATLNDDIQALKQKFCRSPAI--------------------------------------------------------------------------------------------------------------------------------------------------------------------LKFNDEEINKNQ------NKLLQYYVKVSEFDKFLLCYVIFKLNLIKGKTLIFVNNIDRGYRLK--------------------------------------------------------------LVMEQFGIKSCILNSEL----------------PVNSRQHIVDQFNK----------------NVYQLLIATD-50-GVSRGVDFKNVAC-----------------------VLNFDLPT------------------------------------------TAKSYVHRVGRTARGGK-----TGTAISFVVPLKEFGKHKPSMLQTAK-------------------------- 
>Q12389|DBP10_YEAST -TKHKKGSFPSFGLSKIVLNNIKRKGFRQPTPIQRKTIPLILQS-------------------RDIVGMARTGSGKTAAFILPMVEKLKS-------------------------HSGKIGARAVILSPSRELAMQTFNVFKDF------ARGTELRS-------VLLTGGDSLEEQFGMMMTN----------------------PDVIIATPGRFLHLKVEMN-------------------LDLKSVEYVVFDEADRLFEMGFQEQLNELLASLP------------------------------TTRQTLLFSATLPNSLVDFVKAGLVNPVL----------------------------------------------------------------------------------------------------------------------VRLDAETKVSENLEMLFLSSKNADREANLLYILQEIIKIPLATSEQLQKLQNSNNEADSDSDDENDRQKKRRNFKKEKFRKQKMPAANELPSEKATILFVPTRHHVEYIS--------------------------------------------------------------QLLRDCGYLISYIYGTL----------------DQHARKRQLYNFRA----------------GLTSILVVTD----VAARGVDIPMLAN-----------------------VINYTLPG------------------------------------------SSKIFVHRVGRTARAGN-----KGWAYSIVAENELPYLLDLELFLGKKILLT---------------------- 
>P06634|DED1_YEAST DVPEPITEFTSPPLDGLLLENIKLARFTKPTPVQKYSVPIVANG-------------------RDLMACAQTGSGKTGGFLFPVLSESFK------------TGPSPQPESQGSFYQRKAYPTAVIMAPTRELATQIFDEAKKF------TYRSWVKA-------CVVYGGSPIGNQLREIERGC----------------------DLLVATPGRLNDLLERGK-------------------ISLANVKYLVLDEADRMLDMGFEPQIRHIVEDCDMTPV--------------------------GERQTLMFSATFPADIQHLARDFLSDYIF--------------------------------------------------------------------------------------------------------------------------------------------------------------------LSVGRVGSTSEN----ITQKVLYVENQDKKSALLDLLSASTDG-----LTLIFVETKRMADQLT--------------------------------------------------------------DFLIMQNFRATAIHGDR----------------TQSERERALAAFRS----------------GAATLLVATA----VAARGLDIPNVTH-----------------------VINYDLPS------------------------------------------DVDDYVHRIGRTGRAGN-----TGLATAFFNSENSNIVKG---------------------------------- 
>P39517|DHH1_YEAST -LNTKGNTFEDFYLKRELLMGIFEAGFEKPSPIQEEAIPVAITG-------------------RDILARAKNGTGKTAAFVIPTLEKVKP-----------------------KLNKIQA----LIMVPTRELALQTS-QVVRT------LGKHCGIS------CMVTTGGTNLRDDILRLN----------------------ETVHILVGTPGRVLDLASRKV-------------------ADLSDCSLFIMDEADKMLSRDFKTIIEQILSFLP------------------------------PTHQSLLFSATFPLTVKEFMVKHLHKPYE--------------------------------------------------------------------------------------------------------------------------------------------------------------------INL-MEE--------LTLKGITQYYAFVE-ERQKLHCLNTLFSKLQINQAIIFCNSTNRVELLA--------------------------------------------------------------KKITDLGYSCYYSHARM----------------KQQERNKVFHEFRQ----------------GKVRTLVCSD----LLTRGIDIQAVNV-----------------------VINFDFPK------------------------------------------TAETYLHRIGRSGRFGH-----LGLAINLIN-WNDRFNLY---------------------------------- 
>P32892|DRS1_YEAST -KKQMYENFNSLSLSRPVLKGLASLGYVKPSPIQSATIPIALLG-------------------KDIIAGAVTGSGKTAAFMIPIIERLLY-----------------------KPAKIASTR-VIVLLPTRELAIQVADVGKQI------ARFVSGIT------FGLAVGGLNLRQQEQMLKS----------------------RPDIVIATPGRFIDHIRNSAS------------------FNVDSVEILVMDEADRMLEEGFQDELNEIMGLLP------------------------------SNRQNLLFSATMNSKIKSLVSLSLKKPVR--------------------------------------------------------------------------------------------------------------------------------------------------------------------IMIDPPKKAAT----KLTQEFVRIRKRDHLKPALLFNLIRKLDPTGQKRIVVFVARKETAHRLR--------------------------------------------------------------IIMGLLGMSVGELHGSL----------------TQEQRLDSVNKFKN----------------LEVPVLICTD----LASRGLDIPKIEV-----------------------VINYDMPK------------------------------------------SYEIYLHRVGRTARAGR-----EGRSVTFVGESSQDRSIVRAAIK----------------------------- 
>Q12099|FAL1_YEAST -KLKVSSTFESMNLKDDLLRGIYSYGFEAPSSIQSRAITQIISG-------------------KDVIAQAQSGTGKTATFTIGLLQAIDL-----------------------RKKDLQA----LILSPTRELASQIG-QVVKN------LGDYMNVN------AFAITGGKTLKDDLKKMQK---------------------HGCQAVSGTPGRVLDMIKKQM-------------------LQTRNVQMLVLDEADELLSETLGFKQQIYDIFAKLP----------------------------KNCQVVVVSATMNKDILEVTRKFMNDPVK--------------------------------------------------------------------------------------------------------------------------------------------------------------------ILVKRDE--------ISLEGIKQYVVNVDKEEWKFDTLCDIYDSLTITQCVIFCNTKKKVDWLS--------------------------------------------------------------QRLIQSNFAVVSMHGDM----------------KQEERDKVMNDFRT----------------GHSRVLISTD----VWARGIDVQQVSL-----------------------VINYDLPE------------------------------------------IIENYIHRIGRSGRFGR-----KGVAINFIT-KADLAKLR---------------------------------- 
>Q03532|HAS1_YEAST -QTTCVEKFEELKLSQPTLKAIEKMGFTTMTSVQARTIPPLLAG-------------------RDVLGAAKTGSGKTLAFLIPAIELLHS-----------------------LKFKPRNGTGIIVITPTRELALQIFGVAREL------MEFHSQTF-------GIVIGGANRRQEAEKLMKG----------------------VNMLIATPGRLLDHLQNTKG------------------FVFKNLKALIIDEADRILEIGFEDEMRQIIKILPN-----------------------------EDRQSMLFSATQTTKVEDLARISLRPGPL-------------------------------------------------------------------------------------------------------------------------------------------------------------------------FINVVPETDNSTADGLEQGYVVCDSDK-RFLLLFSFLKRNQKKKIIVFLSSCNSVKYYA--------------------------------------------------------------ELLNYIDLPVLELHGKQ----------------KQQKRTNTFFEFCN----------------AERGILICTD----VAARGLDIPAVDW-----------------------IIQFDPPD------------------------------------------DPRDYIHRVGRTARGTKG----KGKSLMFLTPN-ELGFLRYLKAS----------------------------- 
>P38112|MAK5_YEAST -PVNLPEWTNLAPLSMTILQSLQNLNFLRPTEIQKKSIPVIMQG-------------------VDVMGKASTGSGKTLAYGIPIVEKLISN-----------------------FSQKNKKPISLIFTPTRELAHQVTDHLKKI------CEPVLAKSQYS---ILSLTGGLSIQKQQRLLKYD--------------------NSGQIVIATPGRFLELLEKDNT----------------LIKRFSKVNTLILDEADRLLQDGHFDEFEKIIKHLLVERRKNR----------------ENSEGSSKIWQTLIFSATFSIDLFDKLSSSRQVKDR---------------------------------------------------------------------------------------------------------------------------------------------------RFKNNEDELNAVIQHLMSKIHFSKPVIIDTNPESKVSSQIKESLIECPPLERDLYCYYFLTMFPGTTLIFCNAIDSVKKLT--------------------------------------------------------------VYLNNLGIPAFQIHSSM----------------TQKNRLKSLERFKQQSAKQKTINHSNPDSVQLSTVLIASD----VAARGLDIPGVQH-----------------------VIHYHLPR------------------------------------------STDIYIHRSGRTARAGS-----EGVSAMICSPQESMGPLRKLRKTLATKN------------------------ 
>P53166|MRH4_YEAST PVRDAVKEIISKESLKLQDSRKKTSENIIPSPIQTVAIKRISKNLMDP-------------KLQIHAIAAETGSGKTMAYLIPLIDYLKRQELETP--------------ELWETLRKNVLIRSIILVPTHELVDQVYETVSKT------KTLLGLNS-------FKWDKATSYRDLLENIKNR----------------------IDILVTTPGKLLNLFSIRMI--------------TRPDKVLSKVGFVVLDEADTLLDRSWLEETHSAIKRIP------------------------------NINHLIFCSATIPQEFNKTMQRLFPTVVP-----------------------------------------------------------------------------------------------------------------------------------------------------------------IMTPRLHKLPFALDFKVINSALSPFKGSKIKALAQTLYAISNDDTEPGFEKRCIIFVNEKKNVPEIV-------------------------------------------------------------NLLNKKFGHNAIGLTGED----------------TFEERSEKIMPFLSPP------------RPLSEVVAQSTS-42-LMARGLNFKGVRN-----------------------VVLYDVPK------------------------------------------TSIDLIHRVGRTARMKQ-----GGRVFMLTDSKTKSWAKALPKIIKKHQRLS---------------------- 
>P15424|MSS116_YEAST KEVTLDSLLEEGVLDKEIHKAITRMEFPGLTPVQQKTIKPILSSE----------------D-HDVIARAKTGTGKTFAFLIPIFQHLIN-----------------------TKFDSQYMVKAVIVAPTRDLALQIEAEVKKI------HDMNYGLKKY---ACVSLVGGTDFRAAMNKMNKLR---------------------PNIVIATPGRLIDVLEKYSN------------------KFFRFVDYKVLDEADRLLEIGFRDDLETISGILNEKNSKS-----------------------ADNIKTLLFSATLDDKVQKLANNIMNKKEC-------------------------------------------------------------------------------------------------------------------------------------------------------------------LFLDTVDKNEPEAHERIDQSVVISEKFANSIFAAVEHIKKQIKERDSNYKAIIFAPTVKFTSFLC-----------------------------------------------------------SILKNEFKKDLPILEFHGKI----------------TQNKRTSLVKRFKK----------------DESGILVCTD----VGARGMDFPNVHE-----------------------VLQIGVPS------------------------------------------ELANYIHRIGRTARSGK-----EGSSVLFICKDELPFVRELEDAKN---------------------------- 
>P45818|ROK1_YEAST PIGSFEDLISRFSFDKRLLNNLIENGFTEPTPIQCECIPVALNN-------------------RDVLACGPTGSGKTLAFLIPLVQQIID-------------------------DKQTAGLKGLIISPTKELANQIFIECFKL------SYKIFLEK-KRPLQVALLSKSLGAKLKNKVVSDK---------------------KYDIIISTPLRLIDVVKNEA-------------------LDLSKVKHLIFDEADKLFDKTFVEQSDDILSACREP-----------------------------SLRKAMFSATIPSNVEEIAQSIMMDPVR----------------------------------------------------------------------------------------------------------------------------------------------------------------------VIIGHKEAANTN-----IEQKLIFCGNEEGKLIAIRQLVQEGEFKPPIIIFLESITRAKALY--------------------------------------------------------------HELMYDRINVDVIHAER----------------TALQRDRIIERFKT----------------GELWCLICTD----VLARGIDFKGVNL-----------------------VINYDVPG------------------------------------------SSQAYVHRIGRTGRGGR-----SGKAITFYTKQDSVAIKPIIN------------------------------- 
>P38712|RRP3_YEAST --DESFESFSELNLVPELIQACKNLNYSKPTPIQSKAIPPALEG-------------------HDIIGLAQTGSGKTAAFAIPILNRLWH-----------------------DQEPYYA----CILAPTRELAQQIKETFDSL------GSLMG-VR------STCIVGGMNMMDQARDLMR----------------------KPHIIIATPGRLMDHLENTKG------------------FSLRKLKFLVMDEADRLLDMEFGPVLDRILKIIPT-----------------------------QERTTYLFSATMTSKIDKLQRASLTNPVK--------------------------------------------------------------------------------------------------------------------------------------------------------------------CAVSNKYQTVD------TLVQTLMVVPGGLKNTYLIYLLN--EFIG-KTMIIFTRTKANAERLS--------------------------------------------------------------GLCNLLEFSATALHGDL----------------NQNQRMGSLDLFKA----------------GKRSILVATD----VAARGLDIPSVDI-----------------------VVNYDIPV------------------------------------------DSKSYIHRVGRTARAGR-----SGKSISLVSQYDLELILR---------------------------------- 
>P21372|PRP5_YEAST -PKPVTKWSQLGLSTDTMVLITEKLHFGSLTPIQSQALPAIMSG-------------------RDVIGISKTGSGKTISYLLPLLRQVKAQR---------------------PLSKHETGPMGLILAPTRELALQIHEEVTKF------TEADTSIR------SVCCTGGSEMKKQITDLKRG----------------------TEIVVATPGRFIDILTLNDG----------------KLLSTKRITFVVMDEADRLFDLGFEPQITQIMKTVR------------------------------PDKQCVLFSATFPNKLRSFAVRVLHSPIS--------------------------------------------------------------------------------------------------------------------------------------------------------ITINSKGMVNENVKQKFRICHSEDEKFDNLVQLIHERSEFFDEVQSENDGQSSDVEEVDAKAIIFVSSQNICDFIS--------------------------------------------------------------KKLLNAGIVTCAIHAGK----------------PYQERLMNLEKFKR----------------EKNSILLCTE----VLSRGLNVPEVSL-----------------------VIIYNAVK------------------------------------------TFAQYVHTTGRTARGSR-----SGTAITLLLHDELSGAYILSKAMRDE-------------------------- 
>P23394|PRP28_YEAST -NPLRNWEELNIIPRDLLRVIIQELRFPSPTPIQRITIPNVCNMK----------------QYRDFLGVASTGSGKTLAFVIPILIKMSRSPPRP------------------PSLKIIDGPKALILAPTRELVQQIQKETQKV------TKIWSKES-NYDCKVISIVGGHSLEEISFSLSEG----------------------CDILVATPGRLIDSLEN-------------------HLLVMKQVETLVLDEADKMIDLGFEDQVTNILTKVDINADSA------------------------VNRQTLMFTATMTPVIEKIAAGYMQKPVY------------------------------------------------------------------------------------------------------------------------------------------------------------------------ATIGVETGSEP-----LIQQVVEYADNDEDKFKKLKPIVAKYDPPIIIFINYKQTADWLA-------------------------------------------------------------EKFQKETNMKVTILHGSK----------------SQEQREHSLQLFRT----------------NKVQIMIATN----VAARGLDIPNVSL-----------------------VVNFQISK------------------------------------------KMDDYIHRIGRTGRAAN-----EGTAVSFVSAAEDESLIR---------------------------------- 
>P25808|SPB4_YEAST -LEWDNLGFS---LLPWIRTGLDVMGFETMTPVQASTIPMLAGN-------------------KDVVVDSVTGSGKTAAFVIPVLEKVVKEEANT------------------SKFKKAHFHS-LIIAPTRELSRQIESVVLSF------LEHYPSDLFP--IKCQLLVGTNEATVRDDVSNF-------------------LRNRPQILIGTPGRVLDFLQMPA-------------------VKTSACSMVVMDEADRLLDMSFIKDTEKILRLLP------------------------------KQRRTGLFSATMRSAGSDIFKTGLRNPVR-----------------------------------------------------------------------------------------------------------------------------------------------------------------------ITVNSKNQAPSS------LKLNYCVVNPAEKLQLLVSILNNYKFKKCIVYFPTCVSVSYFY------------------------------------------------------SFIQYLGKRNILVNEVEIFSLHGKL----------------QTSARTKTLTAFTDS---------------LSNSVLFTTD----VAARGIDIPDVDL-----------------------VIQLDPPT------------------------------------------NTDMFMHRCGRTGRANR-----VGKAITFLNEGREEDFIPFMQVKN---------------------------- 
>Q07478|SUB2_YEAST -VGIHSTGFKDFLLKPELSRAIIDCGFEHPSEVQQHTIPQSIHG-------------------TDVLCQAKSGLGKTAVFVLSTLQQLDP-----------------------VPGEVAV----VVICNARELAYQIRNEYLRF------SKYMPDVK------TAVFYGGTPISKDAELLKNK-------------------DTAPHIVVATPGRLKALVREKY-------------------IDLSHVKNFVIDECDKVLEELDMRRDVQEIFRATP-----------------------------RDKQVMMFSATLSQEIRPICRRFLQNPLE--------------------------------------------------------------------------------------------------------------------------------------------------------------------IFVDDEAK-------LTLHGLQQYYIKLE-EREKNRKLAQLLDDLEFNQVIIFVKSTTRANELT--------------------------------------------------------------KLLNASNFPAITVHGHM----------------KQEERIARYKAFKD----------------FEKRICVSTD----VFGRGIDIERINL-----------------------AINYDLTN------------------------------------------EADQYLHRVGRAGRFGT-----KGLAISFVSSKEDEEVLA---------------------------------- 
>P10081|TIF1/2_YEAST -YDKVVYKFDDMELDENLLRGVFGYGFEEPSAIQQRAIMPIIEG-------------------HDVLAQAQSGTGKTGTFSIAALQRIDT-----------------------SVKAPQA----LMLAPTRELALQIQ-KVVMA------LAFHMDIK------VHACIGGTSFVEDAEGLR-----------------------DAQIVVGTPGRVFDNIQRRR-------------------FRTDKIKMFILDEADEMLSSGFKEQIYQIFTLLP------------------------------PTTQVVLLSATMPNDVLEVTTKFMRNPVR--------------------------------------------------------------------------------------------------------------------------------------------------------------------ILVKKDE--------LTLEGIKQFYVNVEEEEYKYECLTDLYDSISVTQAVIFCNTRRKVEELT--------------------------------------------------------------TKLRNDKFTVSAIYSDL----------------PQQERDTIMKEFRS----------------GSSRILISTD----LLARGIDVQQVSL-----------------------VINYDLPA------------------------------------------NKENYIHRIGRGGRFGR-----KGVAINFVT-NEDVGAMR---------------------------------- 
>P21693|DBPA_ECOLI ---------TLNVLPPAQLTNLNELGYLTMTPVQAAALPAILAG-------------------KDVRVQAKTGSGKTAAFGLGLL---------------------------QQIDASLFQTQALVLCPTRELADQVAGELRRL------ARFLPNT------KILTLCGGQPFGMQRDSLQHA----------------------PHIIVATPGRLLDHLQKGT-------------------VSLDALNTLVMDEADRMLDMGFSDAIDDVIRFAP------------------------------ASRQTLLFSATWPEAIAAISGRVQRDPLA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------IEIDSTDALPPIEQQFYETSSKGKIPLLQRLLSLHQPSSCVVFCNTKKDCQAVC--------------------------------------------------------------DALNEVGQSALSLHGDL----------------EQRDRDQTLVRFAN----------------GSARVLVATD----VAARGLDIKSLEL-----------------------VVNFELAW------------------------------------------DPEVHVHRIGRTARAGN----SGLAISFCAPEEAQRANIISDMLQIKLNWQTPPANSSIATLEAEMATLCIDGG 
>P0A9P6|DEAD_ECOLI ---------ADLGLKAPILEALNDLGYEKPSPIQAECIPHLLNG-------------------RDVLGMAQTGSGKTAAFSLPLL---------------------------QNLDPELKAPQILVLAPTRELAVQVAEAMTDF------SKHMRGV------NVVALYGGQRYDVQLRALRQG----------------------PQIVVGTPGRLLDHLKRGT-------------------LDLSKLSGLVLDEADEMLRMGFIEDVETIMAQIP------------------------------EGHQTALFSATMPEAIRRITRRFMKEPQE-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------VRIQSSVTTRPDISQSYWTVWGMRKNEALVRFLEAEDFDAAIIFVRTKNATLEVA--------------------------------------------------------------EALERNGYNSAALNGDM----------------NQALREQTLERLKD----------------GRLDILIATD----VAARGLDVERISL-----------------------VVNYDIPM------------------------------------------DSESYVHRIGRTGRAGR----AGRALLFVENRERRLLRNIERTMKLTIPEVELPNAELLGKRRLEKFAAKVQQQ 
>P25888|RHLE_ECOLI ---------DSLGLSPDILRAVAEQGYREPTPIQQQAIPAVLEG-------------------RDLMASAQTGTGKTAGFTLPLL---------------------QHLITRQPHAKGRRPVRALILTPTRELAAQIGENVRDY------SKYLNIR-------SLVVFGGVSINPQMMKLRGG----------------------VDVLVATPGRLLDLEHQNA-------------------VKLDQVEILVLDEADRMLDMGFIHDIRRVLTKLP------------------------------AKRQNLLFSATFSDDIKALAEKLLHNPLE-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------IEVARRNTASDQVTQHVHFVDKKRKRELLSHMIGKGNWQQVLVFTRTKHGANHLA--------------------------------------------------------------EQLNKDGIRSAAIHGNK----------------SQGARTRALADFKS----------------GDIRVLVATD----IAARGLDIEELPH-----------------------VVNYELPN------------------------------------------VPEDYVHRIGRTGRAAA----TGEALSLVCVDEHKLLRDIEKLLKKEIPRIAIPGYEPDPSIKAEPIQNGRQQR 
>P0A8J8|RHLB_ECOLI ---------SDFALHPKVVEALEKKGFHNCTPIQALALPLTLAG-------------------RDVAGQAQTGTGKTMAFLTSTF--------------------HYLLSHPAIADRKVNQPRALIMAPTRELAVQIHADAEPL------AEATGLK-------LGLAYGGDGYDKQLKVLESG----------------------VDILIGTTGRLIDYAKQNH-------------------INLGAIQVVVLDEADRMYDLGFIKDIRWLFRRMP----------------------------PANQRLNMLFSATLSYRVRELAFEQMNNAEY-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------IEVEPEQKTGHRIKEELFYPSNEEKMRLLQTLIEEEWPDRAIIFANTKHRCEEIW--------------------------------------------------------------GHLAADGHRVGLLTGDV----------------AQKKRLRILDEFTR----------------GDLDILVATD----VAARGLHIPAVTH-----------------------VFNYDLPD------------------------------------------DCEDYVHRIGRTGRAGA----SGHSISLACEEYALNLPAIETYIGHSIPVSKYNPDALMTDLPKPLRLTRPRTG 
>P21507|SRMB_ECOLI  ---MTVTTFSELELDESLLEALQDKGFTRPTAIQAAAIPPALDG-------------------RDVLGSAPTGTGKTAAYLLPAL-----------------------QHLLDFPRKKSGPPRILILTPTRELAMQVSDHAREL------AKHTHLD-------IATITGGVAYMNHAEVFSEN----------------------QDIVVATTGRLLQYIKEEN-------------------FDCRAVETLILDEADRMLDMGFAQDIEHIAGETR------------------------------WRKQTLLFSATLEGDAIQDFAERLLEDPV---------------------------------------------------------------------------------------------------------------------------------------------------------------------------EVSANPSTRERKKIHQWYYRADDLEHKTALLVHLLKQPEATRSIVFVRKRERVHELA--------------------------------------------------------------NWLREAGINNCYLEGEM----------------VQGKRNEAIKRLTE----------------GRVNVLVATD----VAARGIDIPDVSH-----------------------VFNFDMPR------------------------------------------SGDTYLHRIGRTARAGR----KGTAISLVEAHDHLLLGKVGRYIEEPIKARVIDELRPKTRAPSEKQTGKPSKK 
 

SF2: RecQ 
>P54132|BLM_HUMAN ----------PHTKEMMKIFHKKFGLHNFR-TNQLEAINAALLG-------------------EDCFILMPTGGGKSLCYQLPACVSPG---------------------------------VTVVISPLRSLIVDQVQKLTS-----------------LDIPATYLTGDKTDSEATN----------------IYLQLSKKDPIIKLLYVTPEKICASNRLIS--------------TLENLYERKLLARFVIDEAHCVSQWGHDFRQDYKRMN--------------------------MLRQKFPSVPVMALTATANPRVQKDILTQLKILR---------------------------------------------------------------------------------------------------------------------------------------------------------------------PQVFSMSFNRHNLKYYVLPK--------KPKKVAFDCLEWIRKHHPYDSGIIYCLSRRECDTMADTLQ-------------------------------------------------------------RDGLAALAYHAGL-----------------SDSARDEVQQKWINQ---------------DGCQVICATIA----FGMGIDKPDVRF-----------------------VIHASLPK------------------------------------------SVEGYYQESGRAGRDGEIS----HCLLFYTYHD------VTRLKRLIMMEKDGNHHTRETHFNNLYSMVHYCEN 
>P46063|RECQ1_HUMAN ----------PWSGKVKDILQNVFKLEKFR-PLQLETINVTMAG-------------------KEVFLVMPTGGGKSLCYQLPALCSDG---------------------------------FTLVICPLISLMEDQLMVLKQL----------------GISATMLNASSSKEHVKWV-----------------HAEMVNKNSELKLIYVTPEKIAKSKMFMS--------------RLEKAYEARRFTRIAVDEVHCCSQWGHDFRPDYKALG--------------------------ILKRQFPNASLIGLTATATNHVLTDAQKILCIEK---------------------------------------------------------------------------------------------------------------------------------------------------------------------CFTFTASFNRPNLYYEVRQKP------SNTEDFIEDIVKLINGRYKGQSGIIYCFSQKDSEQVTVSLQ-------------------------------------------------------------NLGIHAGAYHANL-----------------EPEDKTTVHRKWSAN----------------EIQVVVATVA----FGMGIDKPDVRF-----------------------VIHHSMSK------------------------------------------SMENYYQESGRAGRDDMKA----DCILYYGFGD------IFRISSMVVMENVGQQK--------LYEMVSYCQN 
>O94761|RECQ4_HUMAN -------------PAEVFQALEQLGHQAFR-PGQERAVMRILSG-------------------ISTLLVLPTGAGKSLCYQLPALLYSR-----------------------------RSPCLTLVVSPLLSLMDDQVSGLPPC-----------------LKAACIHSGMTRKQRES-------------------VLQKIRAAQVHVLMLTPEALVGAGGLPP------------------AAQLPPVAFACIDEAHCLSQWSHNFRPCYLRVC-------------------------KVLRERMGVHCFLGLTATATRRTASDVAQHLAVAE--------------------------------------------------------------------------------------------------------------------------------------------------------------------EPDLHGPAPVPTNLHLSVSMDR--------DTDQALLTLLQGKRFQNLDSIIIYCNRREDTERIAALLR-----------------------------------------------TCLHAAWVPGSGGRAPKTTAEAYHAGM-----------------CSRERRRVQRAFMQG----------------QLRVVVATVA----FGMGLDRPDVRA-----------------------VLHLGLPP------------------------------------------SFESYVQAVGRAGRDGQPA----HCHLFLQPQG------------EDLRELRRHVHADSTDFLAVKRLVQRVFP 
>O94762|RECQ5_HUMAN -------------RRVRSTLKKVFGFDSFKTPLQESATMAVVKG------------------NKDVFVCMPTGAGKSLCYQLPALLAKG---------------------------------ITIVVSPLIALIQDQVDHLLTL-----------------KVRVSSLNSKLSAQERKE----------------LLADLEREKPQTKILYITPEMAASS-SFQP--------------TLNSLVSRHLLSYLVVDEAHCVSQWGHDFRPDYLRLG--------------------------ALRSRLGHAPCVALTATATPQVQEDVFAALHLKK--------------------------------------------------------------------------------------------------------------------------------------------------------------------PVAIFKTPCFRANLFYDVQFKELISDPYGNLKDFCLKALGQEADKGLSGCGIVYCRTREACEQLAIELS-------------------------------------------------------------CRGVNAKAYHAGL-----------------KASERTLVQNDWMEE----------------KVPVIVATIS----FGMGVDKANVRF-----------------------VAHWNIAK------------------------------------------SMAGYYQESGRAGRDGKPS----WCRLYYSRNDRDQVSFLIRKEVAKLQEKRGNKASDKATIMAFDALVTFCEE 
>Q14191|WRN_HUMAN ----------APNEEQVTCLKMYFGHSSFK-PVQWKVIHSVLEE------------------RRDNVAVMATGYGKSLCFQYPPVYVGK---------------------------------IGLVISPLISLMEDQVLQLKMS------------------NIPACFLGSAQSEQRES------------------VLQKIRAAQVHVLMLTPEALVGAGGLPP------------------AAQLPPVAFACVDEAHCISEWGHDFRDSFRKLG--------------------------SLKTALPMVPIVALTATASSSIREDIVRCLNLRN---------------------------------------------------------------------------------------------------------------------------------------------------------------------PQITCTGFDRPNLYLEVRRKTG-----NILQDLQPFLVKTSSHWEFEGPTIIYCPSRKMTQQVTGELR-------------------------------------------------------------KLNLSCGTYHAGM-----------------SFSTRKDIHHRFVRD----------------EIQCVIATIA----FGMGINKADIRQ-----------------------VIHYGAPK------------------------------------------DMESYYQEIGRAGRDGLQS----SCHVLWAPAD-------INLNRHLLTEIRNEKFR--LYKLKMMAKMEKYLH 
>Q05549|HRQ1_YEAST TIPSRTAKYKGLCFELAPEVYQGMEHENFY-SHQADAINSLHQG-------------------ENVIITTSTSSGKSLIYQLAAIDLLL----------------------------KDPESTFMYIFPTKALAQDQKRAFKVILS---------KIPELKNAVVDTYDGDTEPEERAYIRK------------------------NARVIFTNPDMIHTSILPNHAN--------------WRHFLYHLKLVVVDELHIYKGLFGSHVALVMRRLLRL----------------------CHCFYENSGLQFISCSATLKSPVQHMKDMFGINEVTLIHEDGS--------------------------------------------------------------------------------------------------------------------------------------------------------------------PTGAKHLVVWNPPILPQHERKRENFIRESAKILVQLILNNVRTIAFCYVRRVCELLMKEVRNIF----------------------------------------------------IETGREDLVTEVMSYRGGYS----------------ASDRRKIEREMFHGN-----------------LKAVISTNA----LELGIDIGGLDA-----------------------VLMCGFPL------------------------------------------SMANFHQQSGRAGRRNNDS----LTLVVASDSPVDQHYVAHPESLLEVNNFESYQDLVLDFNNILILEGHIQCA 
>P35187|SGS1_YEAST LSSKTNGPTYPWSDEVLYRLHEVFKLPGFR-PNQLEAVNATLQG-------------------KDVFVLMPTGGGKSLCYQLPAVVKSG-----------------------------KTHGTTIVISPLISLMQDQVEHLLNKNI------------KASMFSSRGTAEQRRQTFNLFING-----------------------LLDLVYISPEMISASEQCKRAIS--------------RLYADGKLARIVVDEAHCVSNWGHDFRPDYKELKFF--------------------------KREYPDIPMIALTATASEQVRMDIIHNLELKEPVFLKQSF------------------------------------------------------------------------------------------------------------------------------------------------------------------------------NRTNLYYEVNKKTKNTIFEICDAVKSRFKNQTGIIYCHSKKSCEQTSAQMQRNG-------------------------------------------------------------IKCAYYHAGM-----------------EPDERLSVQKAWQAD----------------EIQVICATVA----FGMGIDKPDVRF-----------------------VYHFTVPR------------------------------------------TLEGYYQETGRAGRDGNYS----YCITYFSFRDIRTMQTMIQKDKNLDRENKEKHLNKLQQVMAYCDNVTDCRR 
>P15043|RECQ_ECOLI --------MAQAEVLNLESGAKQVLQETFG-YQQFRPGQEEIID--------------TVLSGRDCLVVMPTGGGKSLCYQIPALLLNG---------------------------------LTVVVSPLISLMKDQVDQLQANGV------------AAACLNSTQTREQQLEVMTGCRTG-----------------------QIRLLYIAPERLMLDNFLEHLAH-------------------WNPVLLAVDEAHCISQWGHDFRPEYAALGQL--------------------------RQRFPTLPFMALTATADDTTRQDIVRLLGLNDPLIQISSF--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DRPNIRYMLMEKFKPLDQLMRYVQEQRGKSGIIYCNSRAKVEDTAARLQ-------------------------------------------------------------SKGISAAAYHAGL-----------------ENNVRADVQEKFQRD----------------DLQIVVATVA----FGMGINKPNVRF-----------------------VVHFDIPR------------------------------------------NIESYYQETGRAGRDGLPA----EAMLFYDPADMAWLRRCLEEKPQGQLQDIERHKLNAMGAFAEAQTCRRLVL 
>ZP_03068519|LHR_ECOLI MADNPDPSSLLPDVFSPATRDWFLRAFKQPTAVQPQTWHVAARS-------------------EHALVIAPTGSGKTLAAFLYALDRLF-----------------REGGEDTREAHKRKTSRILYISPIKALGTDVQRNLQIPLK------------GIADERRRRGETEVNLRVGIRTGD-----------TPAQERSKLTRNPPDILITTPESLYLMLTSRARET------------------LRGVETVIIDEVHAVAGSKRGAHLALSLERLDA--------------------------LLHTSAQRIGLSATVRSASDVAAFLGGDRPVTVVNPPAM---------------------------------------------------------------------------------------------------------------------------------------------------------RHPQIRIVVPVANMDDVSSVASGTGEDSHAGREGSIWPYIETGILDEVLRHRSTIVFTNSRGLAEKLTARL-----------NELYAARLQRSPSIAVDAAHFESTSGATSNRV----------------QSSDVFIARSHHGSVSK-----------------EQRAITEQALKS-----------------GELRCVVATSS----LELGIDMGAVDL-----------------------VIQVATPLS---------------------------------------------VASGLQRIGRAGHQ---VGGVSKGLFFPRTRRDLVDSAVIVECMFAGRLENLTPPHNPLDVLAQQTVAAA 
 

SF2: RecG 
>P24230|RECG_ECOLI ---------QPLSANDTLKNKLLAALPFKPTGAQARVVAEIERD-------------MALDVPMMRLVQGDVGSGKTLVAALAALRAIA------------------------------HGKQVALMAPTELLAEQHANNFRNWFA---------PLGIEVGWLAGKQKGKARLAQQEAIAS----------------------GQVQMIVGTHAIFQEQVQF------------------------NGLALVIIDEQHRFGVHQRLALWEKGQQQG-------------------------------FHPHQLIMTATPIPRTLAMTAYADLDTSVIDELPPG---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------RTPVTTVAIPDTRRTDIIDRVHHACITEGRQAYWVCTLIEESELLEAQ--------------------------------------------------AAEATWEELKLALPELNVGLVHGRM----------------KPAEKQAVMASFKQ----------------GELHLLVATTV----IEVGVDVPNASL----------------------MIIENPER------------------------------------------LGLAQLHQLRGRVGRGAVAS----HCVLLYKTPLSKTAQIRLQVLRDSNDGFVIAQKDLEIRGPGE--------- 
>P30958|MFD_ECOLI ---------FAFKHDREQYQLFCDSFPFETTPDQAQAINAVLSD-------------MCQPLAMDRLVCGDVGFGKTEVAMRAAFLAVD------------------------------NHKQVAVLVPTTLLAQQHYDNFRDRFA---------NWPVRIEMISRFRSAKEQTQILAEVAE----------------------GKIDILIGTHKLLQSDVKF------------------------KDLGLLIVDEEHRFGVRHKERIKAMRANVD-----------------------------------ILTLTATPIPRTLNMAMSGMRDLSIIATPPAR-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------RLAVKTFVREYDSMVVREAILREILRGGQVYYLYNDVENIQKAAER----------------------------------------------------------LAELVPEARIAIGHGQM----------------RERELERVMNDFHH----------------QRFNVLVCTTI----IETGIDIPTANT----------------------IIIERADH------------------------------------------FGLAQLHQLRGRVGRSHHQA----YAWLLTPHPKAMTTDAQKRLEAIASLEDLGAGFALATHDLEI--------- 
>P17888|PRIA_ECOLI -------ASETPEFSDWRTNYAVSGERLRLNTEQATAVGAIH---------------SAADTFSAWLLAGVTGSGKTEVYLSVLENV------------------------------LAQGKQALVMVPEIGLTPQTIARFRERFN----------APVEVLHSGLNDSERLSAWLKAKN------------------------GEAAIVIGTRSALFTPF--------------------------KNLGVIVIDEEHDSSYKQQEGWRYH-------------------------ARDLAVYRAHSEQIPIILGSATPALETLCNVQQKKYRLLRLTRRAGNARPAIQHVLDLKGQK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------VQAGLAPALITRMRQHLQADNQVILFLNRRGFAPALLCHDCGWIAECPRCDHYYT--LHQAQHHLRCHHCDSQRPVPRQCPSCGSTHLVPVGLGTEQLEQTLAPLFPGVPISRI----------------DRDTTSRKGALEQQLAEVHR----------GGARILIGTQM----LAKGHHFPDVTL---------------------VALLDVDGALFSADFRS--------------------------------AERFAQLYTQVAGRAGRAGKQG----EVVLQTHHPEHPLLQTLLYKGYDAFAEQALAERRMMQLPPWT--------- 
 

SF2: Ski2-like 
>Q8IY21|DDX60_HUMAN -ARFQLQYMGHYLIRDERKDPDPRVQDFIPDTWQRELLDVVDKN-------------------ESAVIVAPTSSGKTYASYYCME----------------------------KVLKESDDGVVVYVAPTKALVNQVAATVQNRFT-------------KNLPSGEVLCGVFTREYRHDA--------------------LNCQVLITVPACFEILLLAPHRQNWV---------------------KKIRYVIFDEVHCLGG-EIGAEIWEH-------------------------------LLVMIRCPFLALSATISNPEHLTEWLQSVKWYWKQEDKIIENNTASKRHVGRQAGFPKDYLQVKQSYKVRLVLYGERYNDLEKHVCSIKHGDIHFDHFH-50-FIHFNNKLVIKKMDARKYEESLKAELTSWIKNGNVEQARMVLQNLSPEADLSPENMITMFPLLVEKLRKMEKLPALFFLFKLGAVENAAESVSTFLKKKQETKRPPKADKEAHVMANKLRKVKKSIEKQKIIDEKSQKKTRNVDQSLIHEAEHDNLVKCLEKNLEIPQDCTYADQKAV-----------------DTETLQKVFGRVKFERKGEELK-----ALAERGIGYHHSAM-----------------SFKEKQLVEILFRKGY---------------LRVVTATGTL-----ALGVNMPCKSV-----------------------VFAQNSVYLDAL-----------------------------------------NYRQMSGRAGRRGQDL----MGDVYFFDIPFPKIGKLIKSNVPELRGHFPLSITLVLRLMLLASKGDDPED 
>Q8N3C0|HELC1_HUMAN LDLQPLPITALGCKAYEALYNFSHFNPVQTQIFHTLYHTDCN-----------------------VLLGAPTGSGKTVAAELAIFRVFNKYPTSK---------------------------AV-YIAPLKALVRERMDDWKVRI------------EEKLGKKVIELTGDVTPDMKS-------------------------IAKADLIVTTPEKWDGVSRSWQ-----------------NRNYVQQVTILIIDEIHLLG-EERGPVLEV-----------------------IVSRTNFISSHTEKPVRIVGLSTALANARDLADWLNIK-QMGLFNFRPSVRPVPLEVHIQGFPGQHY---------------------------------------------------------------------------------------------------------------------------------------------------------------------CPRMASMNKPAFQAIRSHSPAKPVLIFVSSRRQTRLTALELIAFLATEEDPKQWLNMD------------------------EREMENIIATVRDSN---LKLTLAFGIGMHHAGL-----------------HERDRKTVEELFVNCK---------------VQVLIATSTL-----AWGVNFPAHLV-----------------------IIKGTEYYDG--------------------------------KTRRYVDFPITDVLQMMGRAGRPQFDD----QGKAVILVHDIK--------------------------------------- 
>A2PYH4|HFM1_HUMAN TENGLGSLKAVTEIPAKFRSIFKEFPY--FNYIQSKAFDDLLYT------------------DRNFVICAPTGSGKTVVFELAIT------------------------RLLMEVPLPWLNIKIVYMAPIKALCSQRFDDWKEKFG-------------PIGLNCKELTGDTVMDDLFEI------------------------QHAHIIMTTPEKWDSMTRKWRD-----------------NSLVQLVRLLLIDEVHIVKDENRGPTLEV---------------VVSRMKTVQSVSQTLKNTSTAIPMRFVAVSATIPNAEDIAEWLSDGERP-----------------------------------------------------------------------------------------------------------------------------------------------------------------AVCLKMDESHRPVKLQKVVLGFPCSSNQTEFKFDLTLNYKIASVIQMYSDQKPTLVFCATRKGVQQAASVLVKDAKFIMTVEQKQR--------------------------------LQKYAYSVRDSKLRDILKDGAAYHHAGM-----------------ELSDRKVVEGAFTVGD---------------LPVLFTTSTL-----AMGVNLPAHLV-----------------------VIKSTMHYAGGL----------------------------------FEEYSETDILQMIGRAGRPQFDT----TATAVIMTRLSTRDKYIQMLAYRDTVESSLHRHLIEHLNAEIVLHTITDVN 
>Q8TDG4|HL308_HUMAN ESSSNDLGPFYSLPSKVRDLYAQFKGIEKLYEWQHTCLTLNSVQ-----------------ERKNLIYSLPTSGGKTLVAEILML-----------------------------QELLCCRKDVLMILPYVAIVQEKISGLSSFGI-------------ELGFFVEEYAGSKGRFPPTK-----------------------RREKKSLYIATIEKGHSLVNSLIE-----------------TGRIDSLGLVVVDELHMIGEGSRGATLEM---------------------------TLAKILYTSKTTQIIGMSATLNNVEDLQKFLQAEYYTSQFRPVELKEYLKINDTIYEVDSKA-------------------------------------------------------------------------------------------------------------------------------------------------------ENGMTFSRLLNYKYSDTLKKMDPDHLVALVTEVIPNYSCLVFCPSKKNCENVAEMICKFLSKEYLKHKEKEKC-------------------------EVIKNLKNIGNGNLCPVLKRTIPFGVAYHHSGL-----------------TSDERKLLEEAYSTGV---------------LCLFTCTSTL-----AAGVNLPARRV-----------------------ILRAPYVAKEFL--------------------------------------KRNQYKQMIGRAGRAGIDT----IGESILILQEKDKQQVLELITKPLENCYSHLVQEFTKGIQTLFLSLIGLKI 
>P42285|SK2L2_HUMAN HEVALPAEEDYLPLKPRVGKAAKEYPFI-LDAFQREAIQCVD-------------------NNQSVLVSAHTSAGKTVCAE---YAIALALREKQ---------------------------RVIFTSPIKALSNQKYREMYEEF-----------------QDVGLMTGDVTINPTA-----------------------------SCLVMTTEILRSMLYRGS-------------------EVMREVAWVIFDEIHYMRDSERGVVWE------------------------------ETIILLPDNVHYVFLSATIPNARQFAEWICHLHKQPCHVIYTDYRPTP-LQHYIFPAGGD-------------------------------------------------------------------------------------------------------------------------------GLHLVVDENGDFREDNFNTAMQVLRDAGDLAKGDQKGRKGGTKGPSNVFKIVKMIMERNFQPVIIFSFSKKDCEAYALQMTKLDFNTDEEKKMVEEV----------------------FSNAIDCLSDEDKKLPQVEHVLPLLKRGIGIHHGGL-----------------LPILKETIEILFSEGL---------------IKALFATETF-----AMGINMPARTV-----------------------LFTNARKFDG----------------------------------KDFRWISSGEYIQMSGRAGRRGMDD----RGIVILMVDEKM-------------------------------------- 
>Q15477|SKIV2_HUMAN WAIPVDATSPVGDFYRLIPQPAFQWAFE-PDVFQKQAILHLE-------------------RHDSVFVAAHTSAGKTVVAE---YAIALAQKHMT---------------------------RTIYTSPIKALSNQKFRDFRNTF-----------------GDVGLLTGDVQLHPEAS-----------------------------CLIMTTEILRSMLYSGS-------------------DVIRDLEWVIFDEVHYINDVERGVVWE------------------------------EVLIMLPDHVSIILLSATVPNALEFADWIGRLKRRQIYVISTVTRPVP-LEHYLFTGNSSK----------------------------------------------------------------------------------------------------------------------TQGELFLLLDSRGAFHTKGYYAAVEAKKERMSKHAQTFGAKQPTHQGGPAQDRGVYLSLLASLRTRAQLPVVVFTFSRGRCDEQASGLTSLDLTTSSEKSEIHLF----------------------LQRCLARLRGSDRQLPQVLHMSELLNRGLGVHHSGI-----------------LPILKEIVEMLFSRGL---------------VKVLFATETF-----AMGVNMPARTV-----------------------VFDSMRKHDG----------------------------------STFRDLLPGEYVQMAGRAGRRGLDP----TGTVILLCKGRV--------------------------------------- 
>O75643|U5200_HUMAN SEEQLLPVEKLPKYAQAGFEGFKTLNRIQSKLYRAALETDEN-----------------------LLLCAPTGAGKTNVALMCMLREIGKHINMD-------------------GTINVDDFKIIYIAPMRSLVQEMVGSFGKRL-------------ATYGITVAELTGDHQLCKEE-------------------------ISATQIIVCTPEKWDIITRKGG-----------------ERTYTQLVRLIILDEIHLLH-DDRGPVLEA-----------------------LVARAIRNIEMTQEDVRLIGLSATLPNYEDVATFLRVDPAKGLFYFDNSFRPVPLEQTYVGITEKKA---------------------------------------------------------------------------------------------------------------------------------------------------------------------IKRFQIMNEIVYEKIMEHAGKNQVLVFVHSRKETGKTARAIRDMCLEKDTLGLFLREG------------------------SASTEVLRTEAEQCKNLELKDLLPYGFAIHHAGM-----------------TRVDRTLVEDLFADKH---------------IQVLVSTATL-----AWGVNLPAHTV-----------------------IIKGTQVYSP--------------------------------EKGRWTELGALDILQMLGRAGRPQYDT----KGEGILITSHGE--------------------------------------- 
>P32639|BRR2_YEAST --VIDYELKEITSLPDWCQEAFPSSETTSLNPIQSKVFHAA------------------FEGDSNMLICAPTGSGKTNIALLTVLKALSHHY------------------NPKTKKLNLSAFKIVYIAPLKALVQEQVREFQRRLA-------------FLGIKVAELTGDSRLSRKQ-------------------------IDETQVLVSTPEKWDITTRNS-----------------NNLAIVELVRLLIIDEIHLLH-DDRGPVLESIVARTFW-----------------------ASKYGQEYPRIIGLSATLPNYEDVGRFLRVPKEGLFYFDSSFRPCPLSQQFCGIKERNS---------------------------------------------------------------------------------------------------------------------------------------------------------------------LKKLKAMNDACYEKVLESINEGNQIIVFVHSRKETSRTATWLKNKFAEENITHKLTKND------------------------AGSKQILKTEAANVLDPSLRKLIESGIGTHHAGL-----------------TRSDRSLSEDLFADGL---------------LQVLVCTATL-----AWGVNLPAHTV-----------------------IIKGTDVYSPEK--------------------------------GSWEQLSPQDVLQMLGRAGRPRYDT----FGEGIIITDQSNVQYYLSVLNQQLPIESQFVSKLVDNLNAEVVAGNIKCRN 
>P51979|HFM1_YEAST -VTIRKSAKKCLSTTILPDSFRGVFKFTEFNKMQSEAFPSI------------------YESNENCIISSPTGSGKTVLFELAILRLIKETNSD------------------------TNNTKIIYIAPTKSLCYEMYKNWFPSFV---------------NLSVGMLTSDTSFLETE------------------------KAKKCNIIITTPEKWDLLTRRW----------------SDYSRLFELVKLVLVDEIHTIK-EKRGASLEVILTRMNT---------------------------MCQNIRFVALSATVPNIEDLALWLKTNNELPANILSFDESYRQVQLTKFVYGYSF-----------------------------------------------------------------------------------------------------------------------------------------------------------------NCKNDFQKDAIYNSKLIEIIEKHADNRPVLIFCPTRASTISTAKFLLNNHIFSKSKKRCNHNP--------------------------------------SDKILNECMQQGIAFHHAGI-----------------SLEDRTAVEKEFLAGS---------------INILCSTSTL-----AVGVNLPAYLV-----------------------IIKGTKSWNSSE----------------------------------IQEYSDLDVLQMIGRAGRPQFET----HGCAVIMTDSKMKQTYENLIHGTDVLESSLHLNLIEHLAA----------- 
>P47047|MTR4_YEAST QVALPPNYDYTPIAEHKRVNEARTYPFT-LDPFQDTAISCI-------------------DRGESVLVSAHTSAGKTVVAEYAIAQSLKNKQRV------------------------------IYTSPIKALSNQKYRELLAEFG-----------------DVGLMTGDITINPDA----------------------------GCLVMTTEILRSMLYRGS--------------------EVMREVAWVIFDEVHYMRDKERGVVWEETIILLP------------------------------DKVRYVFLSATIPNAMEFAEWICKIHSQPCHIVYTNFRPTPLQHYLFPAHGDG----------------------------------------------------------------------------------------------------------------------IYLVVDEKSTFREENFQKAMASISNQIGDDPNSTDSRGKKGQTYKGGSAKGDAKGDIYKIVKMIWKKKYNPVIVFSFSKRDCEELALKMSKLDFNSDDEKEALTK----------------------IFNNAIALLPETDRELPQIKHILPLLRRGIGIHHSGL-----------------LPILKEVIEILFQEGF---------------LKVLFATETF-----SIGLNMPAKTV-----------------------VFTSVRKWDGQQ----------------------------------FRWVSGGEYIQMSGRAGRRGLDD----RGIVIMMIDEKMEPQVAKGMVKGQADRLDSAFHLGYNMILNLMRVEGIS-- 
>P35207|SKI2_YEAST WAHVVDLNHKIENFDELIPNPARSWPFE-LDTFQKEAVYHL-------------------EQGDSVFVAAHTSAGKTVVAEYAIAMAHRNMTKT------------------------------IYTSPIKALSNQKFRDFKETFD---------------DVNIGLITGDVQINPDA----------------------------NCLIMTTEILRSMLYRGA--------------------DLIRDVEFVIFDEVHYVNDQDRGVVWEEVIIMLP------------------------------QHVKFILLSATVPNTYEFANWIGRTKQKNIYVISTPKRPVPLEINIWAKKELI--------------------------------------------------------------------------------PVINQNSEFLEANFRKHKEILNGESAKGAPSKTDNGRGGSTARGGRGGSNTRDGRGGRGNSTRGGANRGGSRGAGAIGSNKRKFFTQDGPSKKTWPEIVNYLRKRELLPMVVFVFSKKRCEEYADWLEGINFCNNKEKSQIHMF----------------------IEKSITRLKKEDRDLPQILKTRSLLERGIAVHHGGL-----------------LPIVKELIEILFSKGF---------------IKVLFATETF-----AMGLNLPTRTV-----------------------IFSSIRKHDGNG----------------------------------LRELTPGEFTQMAGRAGRRGLDS----TGTVIVMAYNSPLSIATFKEVTMGVPTRLQSQFRLTYNMILNLLRIEALRV 
>P53327|SLH1_YEAST ---KLLKLRPLPTSALQNPLIESIYPFKYFNPMQTMTFYTL------------------YNTNENAFVGSPTGSGKTIVAELAIWHAFKTFPGK----------------------------KIVYIAPMKALVRERVDDWRKKIT------------PVTGDKVVELTGDSLPDPKD-------------------------VHDATIVITTPEKFDGISRNW-----------------QTRKFVQDVSLIIMDEIHLLA-SDRGPILEMIVSRMNY-----------------------ISSQTKQPVRLLGMSTAVSNAYDMAGWLGVKDHGLYNFPSSVRPVPLKMYIDGFPDNLA---------------------------------------------------------------------------------------------------------------------------------------------------------------------FCPLMKTMNKPVFMAIKQHSPDKPALIFVASRRQTRLTALDLIHLCGMEDNPRRFLNID--------------------------DEEELQYYLSQVTDDTLKLSLQFGIGLHHAGL-----------------VQKDRSISHQLFQKNK---------------IQILIATSTL-----AWGVNLPAHLV-----------------------IIKGTQFFDAKI--------------------------------EGYRDMDLTDILQMMGRAGRPAYDT----TGTAIVYTKESKKMFYKHFLNVGFPVESSLHKVLDDHLGAEITSGSITNKQ 
>Q6XGE6|Q6XGE6_ECOLX ------HERLPLVPVGGDAAEWPALRELFIALLQRRPRAEIDL-----WPSQREAAGRSVNDNDDLVVSLPTSAGKTRIAELCILRCLAGGK------------------------------RVVFITPLRALSAQTEATLSRTFG-------------PLGKTISMLYGSIGVSGMDEDAIRQR----------------------DIVVATPEKLDFALRND-------------------PSIINDVGLFIFDEGHMIGADEREVRYEVQIQRLLR-------------------------RQDADTRRIVCLSAILPDGEQLDDFAGWLRRDKPGGPIKNNWRPTRLQFGEVIWSAP---------------------------------------------------------------------------------------------------------------------------------AGRLNLSVGYEAAWVSRFIVSRQPPKVKLPNKKQRTKMFPSDNKELCLATAWRLIEDGQTVLIYCPLRRSVEPFAETIVDLHQRGLLPSLFDAAP-----------------------DILDTAISLGEEWLGAHSPILACLRLGVALHHGAL-----------------PTAYRKEIERLLRDGV---------------LKVTISSPTL-----AQGLNLSATAI-----------------------VMHSLHRNRELIK--------------------------------------VSEFRNVIGRAGRAYVDV----EGLVIYPIFDKVNKRQTNWHTLTSDTGAREMESGLIQLVCV---------- 
 

SF2: RigI-like 
>Q9UPY3|DICER_HUMAN QLMTPASSPMGPFFGLPWQQEAIHDNIYTPRKYQV--------------------ELLEAALDHNTIVCLNTGSGKTFIAVLLTKELSYQIRGDF----------------------SRNGKRTVFLVNSANQVAQQVSAVRTHSDLKV-G-------------EYSNLEVNASWTK----------------------------ERWNQEFTKHQVLIMTCYVALNVL-----------KNGYLSLSDINLLVFDECHLAILDHPYREIMKLCENCPSCPRILGLTASILNGKCDPEELEEKIQKLEKILKSNAETATDLVVLDRYTSQPCEIVVDCGPFTDRSGLYERLLMELEEALNFINDCNISVHSKERDSTLISKQILSDCRAVLVVLGPWCADKVAGMMVRELQKYIKHEQEELHRKFLLFTDTFLRKIHALCEEHFSPASLDLKFVTPKVIKLLEIL--------------------------RKYKPYERQQFESVEWYNNRNQDNYVSWSDSEDDDEDEEIEEKEKPETNFPSPFTNILCGIIFVERRYTAVVLNRLIKEAGKQDPELAYI----------------------------------------SSNFITGHG-IGKNQPRNKQMEA---------------EFRKQE-EVLRKFRAHE----------------TNLLIATSI----VEEGVDIPKCN------------------------LVVRFDLPT-----------------------------------------EYRSYVQSKGR-ARAPIS----NYIMLADTDKIKSFEEDLKTYKAIEKILRNKCSKSVDTGETDIDPVMDDDDV 
>Q8IYD8|FANCM_HUMAN -------CLENGGFCTSAGALWIYPTNCPVRDYQL--------------------HISRAALFCNTLVCLPTGLGKTFIAAVVMYNFYRWFPSGK----------------------------VVFMAPTKPLVTQQIEACYQVMGIPQ-------------SHMAEMTGSTQASTRKEIWCSKRV-----------------------LFLTPQVMVNDLSRGACPAA-------------------EIKCLVIDEAHKALGNYAYCQVVRELVKYTNH------------------------------FRILALSATPGSDIKAVQQVITNLLIGQIELRSEDSPDILTYSHERKVEKLIVPLGEELAAIQKTYIQILESFARSLIQRNVLMRRDIPNLTKYQIILARDQFRKNPSPNIVGIQQGIIEGEFAICISLYHGYELLQQMGMRSLYFFLCGIMDGTKGMTRSKNELGRNEDFMKLYNHLECMFARTRSTSANGISAIQQGDKNKKFVYSHPKLKKLEEVVIEHFKSWNAENTTEKKRDETRVMIFSSFRDSVQEIAEMLSQHQPIIRVMTFV-----------------------------------------------------GHASGKSTKG---------------FTQKEQ-LEVKQFRDGG----------------YNTLVSTCV----GEEGLDIGEVD------------------------LIICFDSQ-----------------------------------------KSPIRLVQRMGRTGRKRQG----RIVIILSEGREERIYNQSQSNKRSIYKAISSNRQVLHFYQRSPRMVPDGINP 
>Q9BYX4|IFIH1_HUMAN ------GTMGSDSDEENVAARASPEPELQLRPYQME-------------------VAQPALEGKNIIICLPTGSGKTRVAVYIAKDHLDKKKKASE-----------------------PGK-VIVLVNKVLLVEQLFRKEFQPFLKKW-YR------------VIGLSGDTQLKISFPEVVKSCD----------------------IIISTAQILENSLLNLENGEDA-------------GVQLSDFSLIIIDECHHTNKEAVYNNIMRHYLMQKLKNNRLKKENKPVI---------------PL-PQILGLTASPGVGGATKQAKAEEHILKLCANLDAFTIKTVKENLDQLKNQIQEPCKKFAIADATREDPFKEKLLEIMTRIQTYCQMSPMSDFGTQPYEQWAIQMEKKAAKEGNRKERVCAEHLRKYNEALQINDTIRMIDAYTHLETFYNEEKDK-KFAVIEDDSDEGGDDEYCDGDEDEDDLKKPLKLDETDRFLMTLFFENNKMLKRLAENPEYENEKLTKLRNTIMEQYTRTEESARGIIFTKTRQSAYALSQWITENEKFAEVGVKAHH------------------------------------------------LIGAGHSSEFKPM---------------TQNEQK-EVISKFRTGK----------------INLLIATTV----AEEGLDIKECN------------------------IVIRYGLV-----------------------------------------TNEIAMVQARGR-ARADES----TYVLVAHSGSGVIEHETVNDFREKMMYKAIHCVQNMKPEEYAHKILELQMQS 
>Q96C10|LGP2_HUMAN ---------------------------MELRSYQWE-------------------VIMPALEGKNIIIWLPTGAGKTRAAAYVAKRHLETVDGAK----------------------------VVVLVNRVHLVTQHGEEFRRMLDGRW-T-------------VTTLSGDMGPRAGFGHLARCHD----------------------LLICTAELLQMALTSPEEEEH---------------VELTVFSLIVVDECHHTHKDTVYNVIMSQYLELKLQ-------------------------RAQPLPQVLGLTASPGTGGASKLDGAINHVLQLCANLDTWCIMSPQNCCPQLQEHSQQPCKQYNLCHRRSQDPFGDLLKKLMDQIHDHLEMPELSRKFGTQMYEQQVVKLSEAAALAGLQEQRVYALHLRRYNDALLIHDTVRAVDALAALQDFYHREHV-------------------------------TKTQILCAERRLLALFDDRKNELAHLATHGPENPKLEMLEKILQRQFSSSNSPRGIIFTRTRQSAHSLLLWLQQQQGLQTVDIRA-----------------------------------------------QL-LIGAGNSSQSTHM---------------TQRDQQ-EVIQKFQDGT----------------LNLLVATSV----AEEGLDIPHCN------------------------VVVRYGLLT-----------------------------------------NEISMVQARGR-ARADQS----VYAFVATEGSRELKRELINEALETLMEQAVAAVQKMDQAEYQAKIRDLQQAA 
>O95786|RIGI_HUMAN ------QNLSENSCPPSEVSDTNLYSPFKPRNYQLE-------------------LALPAMKGKNTIICAPTGCGKTFVSLLICEHHL-KKFPQG------------------------QKGKVVFFANQIPVYEQQKSVFSKYFERHG-YR------------VTGISGATAENVPVEQIVENND----------------------IIILTPQILVNNLKKGTIPSLS------------------IFTLMIFDECHNTSKQHPYNMIMFNYLDQKLGGSSG-----------------------PL-PQVIGLTASVGVGDAKNTDEALDYICKLCASLDASVIATVKHNLEELEQVVYKPQKFFRKVESRISDKFKYIIAQLMRDTESLAKRICKDLENLSQIQNREFGTQKYEQWIVTVQKACMVFQMPDKDEESRICKALFLYTSHLRKYNDALIISEH-------------ARMKDALDYLKDFFSNVRAAGFDEIEQDLTQRFEEKLQELESVSRDPSNENPKLEDLCFILQEEYHLNPETITILFVKTRALVDALKNWIEGNPKLSFLKPGI--------------------------------------------------LTGRGKTNQNTGM---------------TLPAQK-CILDAFKASG---------------DHNILIATSV----ADEGIDIAQCN------------------------LVILYEYVG-----------------------------------------NVIKMIQTRGR-GRARGS----KCFLLTSNAGVIEKEQINMYKEKMMNDSILRLQTWDEAVFREKILHIQTHEK 
>P40562|MPH1_YEAST IQRDVSFGPTHHELDYDALSFYVYPTNYEVRDYQY--------------------TIVHKSLFQNTLCAIPTGMGKTFIASTVMLNYFRWTKKAK----------------------------IIFTAPTRPLVAQQIKACLGITGIPS--------------DQTAILLDKSRKNREEIWANKRV-----------------------FFATPQVVENDLKRGVLDPK-------------------DIVCLVIDEAHRATGSSAYTNVVKFIDRFNSS------------------------------YRLLALTATPASDLEGVQEVVNNLDISKIEIRTEESMDIVKYMKKRKKEKIEVPLLLEIEDIIEQLGMAVKPVLQQAIELGIYEECDPSQINAFKAMQQSQKIIANPTIPEGIKWRNFFILQLLNNVGQMLKRLKIYGIRTFFNYFQNKCTEFTT-----------------------KYNLKKSTNKIAAEFYYHPILKNIKNQCENYLSDPKFVGHGKLQCVRDELMDFFQKRGSDSRVIIFTELRESALEIVKFIDSVADDQIRPHIF--------------------------QEKFLEAERTKRAANDKLERSAR-RTGSSEEAQISGM---------------NQKMQK-EVIHNFKKGEY----------------NVLVCTSI----GEEGLDIGEVD------------------------LIICYDTTSS-----------------------------------------PIKNIQRMGRTGRKRDG----KIVLLFSSNESYKFERAMEDYSTLQALISKQCIDYKKSDRIIPEDI------ 
 

SF2: T1R 
>Q07736|T1RA_ECOLI --FCLWKGYTQAQLPVITQDYYDDGSGKSPRYYQLQAINK--------------TIEAVSNGQNRVLLVMATGTGKTYTAFQIIW----------------------------RLWKSKNKKRILFLADRNILVDQTKNNDFQPFGT----------------AMTKVSGRTIDPAYEI-------------------------HLALYQAITGPEEDQ--------------------KAFKQVAPDFFDLIVIDECHRGSASEDSAW--------------------------------REILDYFSSATQIGLTATPKETHEVSSTDYFGDPVY----------------------------------------------------------------------------------------------------------------------------------VYSLKEGIEDGFLAPYKVVRVDIDVDLQGWRPTKGQTDLNGEVIDDRIYNQKDFDRTMVIDERTELVARTITDYLKRTNPMDKTIVFCNDIDHAERMRRALVNLNP--------------------------------------------------------EQVKKNDKYVMKITG---------------DDEIGK-AQLDNFINP---------------KKPYPVIATTSEL--MTTGVDAKTCK------------------------LVVLDQNIQ-----------------------------------------SMTKFKQIIGRGTRIDER----YGKLWFTILDFKKATELFADERFDGIPEKVMDTTPEDIADPESDFEEKLEEI 
>Q47281|T1RE_ECOLI --YCAWKGFTQEQLPVISQDYFDDGSGKAPRYYQMQAINR--------------TVDAVSAGKNRILLVMATGTGKTYTAFQIIW----------------------------RLWKAKNKKRILFLADRNILVDQTKRNDFQPFGN----------------AMTKVTGRTIDPAYEV-------------------------HLALYQAITGPEEHQ--------------------KAYKQVAPDFFDLIVIDECHRGSASEDSAW--------------------------------REILEYFGSATQVGLTATPKETEDVSNIDYFGEPVY----------------------------------------------------------------------------------------------------------------------------------TYSLKEGIEDGFLAPYKVVRVDIDVDVQGWRPVKGQLDKYGEEIEDRIYNLKDFDRTLVIDERTMLVAQTITDYLKRTNPMDKTIVFCNDIDHADRMRHALVVLNP--------------------------------------------------------EQVLKNEKYVMKITG---------------DDDIGK-AQLDNFINP---------------KKAYPVIATTSEL--MTTGVDAQTCK------------------------LVVLDQNIQ-----------------------------------------SMTKFKQIIGRGTRINEK----HGKLWFTILDFKKATELFADPRFDGLPEKVLVVKPGDISDKDSDFNEQLDAE 
>P08956|T1RK_ECOLI PEELLEMLGSEPQKQNQWFADNPGMSELGLRYYQEDAVRA--------------VEKAIVKGQQEILLAMATGTGKTRTAIAMMF----------------------------RLIQSQRFKRILFLVDRRSLGEQALGAFEDTRIN----------------GDTFNSIFDIKGLTDK----------------------FPEDSTKIHVATVQSLVK-----------------RTLQSDEPMPVARYDCIVVDEAHRGYILDKEQT-----------------EGELQFRSQLDYVSAYRRILDHFDAVKIALTATPALHTVQIFGEPVYRYTYRTAVIDG-----------------------------------------------------------------------------------------------------------------------------FLIDQDPPIQIITRNAQEGVYLSKGEQVERISPQGEVINDTLEDDQDFEVADFNRGLVIPAFNRAVCNELTNYLDPTGSQKTLVFCVTNAHADMVVEELRAAFKK---------------------------------------------------KYPQLEHDAIIKITGDADK---------------DARKVQ-TMITRFN-----------------KERLPNIVVTVDL--LTTGVDIPSIC------------------------NIVFLRKVR-----------------------------------------SRILYEQMKGRATRLCPE----VNKTSFKIFDCVDIYSTLESVDTMRPVVVRPKVELQTLVNEITDSETYKITE 
 

SF2: DEAH/RHA 
>Q14562|DHX8_HUMAN ----------GGNKASYGKKTQMSILEQRESLPIYKLKEQLVQA---------------VHDNQILIVIGETGSGKTTQITQYLAEAGYTS-----------------------------RGKIGCTQPRRVAAMSVAKRVSE----------------EFGCCLGQEVGYTIRF------------------------EDCTSPETVIKYMTDGMLLRE--------------------CLIDPDLTQYAIIMLDEAHERTIHTDVLFGLLKKTVQKR-----------------------------QDMKLIVTSATLDAVKFS--QYFYEAPIFTIPGRTYPVEILYTKEPETDYLDA-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------SLITVMQIHLTEPPGDILVFLTGQEEIDTACEILYERMKSL----------------------------------------------------GPDVPELIILPVYSALP----------------SEMQTR---IFDPAPP--------------GSRKVVIATNIA----ETSLTIDGIY-------------------------YVVDPGFVKQKVYNSKTGIDQLVVT----------------------PISQAQAKQRAGRAGRTGPG----KCYRLYTERAYRDEMLTTNVPEIQRTNLASTVLSLKAMGINDLLSFDFMDAP 
>Q08211|DHX9_HUMAN -----MDLKNELMYQLEQDHDLQAILQERELLPVKKFESEILEA---------------ISQNSVVIIRGATGCGKTTQVPQFILDDFIQNDRAA-------------------------ECNIVVTQPRRISAVSVAERVAF----------------ERGEEPGKSCGYSVRF-----------------------ESILPRPHASIMFCTVGVLLRKL--------------------EAGIR--GISHVIVDEIHERDINTDFLLVVLRDVVQAY-----------------------------PEVRIVLMSATIDTSMFC--EYFFNCPIIEVYGRTYPVQEYFLEDCIQMTHFV--------------------------------------------------------------------------------------------------------------------------PPPKDKKKKDKDDDGGEDDDANCNLICGDEYGPETRLSMSQLNEKETPFELIEALLKYIETLNVPGAVLVFLPGWNLIYTMQKHLEMNP-------------------------------------------------------HFGSHRYQILPLHSQIP----------------REEQRK---VFDPVPV--------------GVTKVILSTNIA----ETSITIND-V-------------------------YVIDSCKQKVKLFTAHNNMTNYATV----------------------WASKTNLEQRKGRAGRVRPG----FCFHLCSRARFERLETH-MTPEMFRTPLHEIALSIKLLRLGGIGQFLAKAIE 
>O43143|DHX15_HUMAN ---------------LPHTPRYYDILKKRLQLPVWEYKDRFTDI---------------LVRHQSFVLVGETGSGKTTQIPQWCVEYMRSLPGP--------------------------KRGVACTQPRRVAAMSVAQRVAD----------------EMDVMLGQEVGYSIRF------------------------EDCSSAKTILKYMTDGMLLRE--------------------AMNDPLLERYGVIILDEAHERTLATDILMGVLKEVVRQR-----------------------------SDLKVIVMSATLDAGKFQ--IYFDNCPLLTIPGRTHPVEIFYTPEPERDYLEA----------------------------------------------------------------------------------------------------------------------------------------------------------------------------AIRTVIQIHMCEEEEGDLLLFLTGQEEIDEACKRIKREVDDL----------------------------------------------GPEVGDIKIIPLYSTLPPQQQQR----------------IFEPPP---PKKQNGA--------------IGRKVVVSTNIA----ETSLTIDGVV-------------------------FVIDPGFAKQKVYNPRIRVESLLVT----------------------AISKASAQQRAGRAGRTRPG----KCFRLYTEKAYKTEMQDNTYPEILRSNLGSVVLQLKKLGIDDLVHFDFMDPP 
>O60231|DHX16_HUMAN --QLQGDEEPSAPPTSTQAQQKESIQAVRRSLPVFPFREELLAA---------------IANHQVLIIEGETGSGKTTQIPQYLFEEGYTNK----------------------------GMKIACTQPRRVAAMSVAARVAR----------------EMGVKLGNEVGYSIRF------------------------EDCTSERTVLRYMTDGMLLRE--------------------FLSEPDLASYSVVMVDEAHERTLHTDILFGLIKDVARFR-----------------------------PELKVLVASATMDTARFS--TFFDDAPVFRIPGRRFPVDIFYTKAPEADYLEAC-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------VVSVLQIHVTQPPGDILVFLTGQEEIEAACEMLQDRCRRL----------------------------------------------------GSKIRELLVLPIYANLP----------------SDMQAR---IFQPTPP--------------GARKVVVATNIA----ETSLTIEGII-------------------------YVLDPGFCKQKSYNPRTGMESLTVT----------------------PCSKASANQRAGRAGRVAAG----KCFRLYTAWAYQHELEETTVPEIQRTSLGNVVLLLKSLGIHDLMHFDFLDPP 
>Q7Z478|DHX29_HUMAN ----DLEPVRNLFRKLQSTPKYQKLLKERQQLPVFKHRDSIVET---------------LKRHRVVVVAGETGSGKSTQVPHFLLEDLLLNEWEAS------------------------KCNIVCTQPRRISAVSLANRVCDELGCE-----------NGPGGRNSLCGYQIRM-----------------------ESRACES-TRLLYCTTGVLLRKLQ-------------------EDG-LLSNVSHVIVDEVHERSVQSDFLLIILKEILQKR-----------------------------SDLHLILMSATVDSEKFS--TYFTHCPILRISGRSYPVEVFHLEDIIEETGFVL------------------------------------------------------------------------------EKDSEYCQKFLEEEEEVTINVTSKAGGIKKYQEYIPVQTGAHADLNPFYQKYSSRTQHAILYMNPHKINLDLILELLAYLD------------------KSPQFRNIEGAVLIFLPGLAHIQQLYDLLSNDRRFY-------------------------------------------------------SERYKVIALHSILS----------------TQDQAA---AFTLPPP--------------GVRKIVLATNIA----ETGITIPDVV-------------------------FVIDTGRTKENKYHESSQMSSLVET----------------------FVSKASALQRQGRAGRVRDG----FCFRMYTRERFEGFMDY-SVPEILRVPLEELCLHIMKCNLGSPEDFLSKALD 
>Q7L2E3|DHX30_HUMAN ------------------WRRRGPVWQEAPQLPVDPHRDTILNA---------------IEQHPVVVISGDTGCGKTTRIPQLLLERYVTEGRGA-------------------------RCNVIITQPRRISAVSVAQRVSH----------------ELGPSLRRNVGFQVRL-----------------------ESKPPSRGGALLFCTVGILLRKL--------------------QSNPSLEGVSHVIVDEVHERDVNTDFLLILLKGLQRLN-----------------------------PALRLVLMSATGDNERFS--RYFGGCPVIKVPGFMYPVKEHYLEDILAKLGKHQ--------------------------------------------------------------------------------------------------------------------------------------------------------YLHRHRHHESEDECALDLDLVTDLVLHIDARGEPGGILCFLPGWQEIKGVQQRLQEAL-------------------------------------------------------GMHESKYLILPVHSNIP----------------MMDQKA---IFQQPPV--------------GVRKIVLATNIA----ETSITINDIV-------------------------HVVDSGLHKEERYDLKTKVSCLETV----------------------WVSRANVIQRRGRAGRCQSG----FAYHLFPRSRLEKMVPF-QVPEILRTPLENLVLQAKIHMPEKTAVEFLSKAV 
>Q9H6R0|DHX33_HUMAN ------------------SPYPEAVELQRRSLPILQARGQLLAQ---------------LRNLDNAVLIGETGSGKTTQIPQYLYEGGISR-----------------------------QGIIAVTQPRRVAAISLATRVSD----------------EKRTELGKLVGYTVRF------------------------DDVTSEDTGIKFLTDGMLLRE--------------------AISDSLLRKYSCVILDEAHERTIHTDVLFGVVKAAQKRR------------------------KELGKLPLKVIVMSATMDVDLFS--QYFNGAPVLYLEGRQHPIQVFYTKQPQNDYLH----------------------------------------------------------------------------------------------------------------------------------------------------------------------------AALVSVFQIHQEAPSSQDILVFLTGQEEIEAMSKTCRDIAKHL----------------------------------------------------PDGCPAMLVLPLYASLP----------------YAQQLR---VFQGAPK--------------GYRKVIISTNIA----ETSITITGIK-------------------------YVVDTGMVKAKKYNPDSGLEVLAVQ----------------------RVSKTQAWQRTGRAGREDSG----ICYRLYTEDEFEKFDKM-TVPEIQRCNLASVMLQLLAMKVPNVLTFDFMSKP 
>Q14147|DHX34_HUMAN ---RRALLHYLDFGQKQAFGRLAKLQRERAALPIAQYGNRILQT---------------LKEHQVVVVAGDTGCGKSTQVPQYLLAAG--------------------------------FSHVACTQPRRIACISLAKRVGF----------------ESLSQYGSQVGYQIRF------------------------ESTRSAATKIVFLTVGLLLRQ--------------------IQREPSLPQYEVLIVDEVHERHLHNDFLLGVLQRLLPTR-----------------------------PDLKVILMSATINISLFS--SYFSNAPVVQVPGRLFPITVFDVAPPGV------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------RKCILSTNIA----ETSVTIDGIR-------------------------FVVDSGKVKEMSYDPQAKLQRLQEF----------------------WISQASAEQRKGRAGRTGPG----VCFRLYAESDYDAFAPY-PVPEIRRVALDSLVLQMKSMSVGDPRTFPFIEPP 
>Q9H5Z1|DHX35_HUMAN --------------VVYNPYAALSIEQQRQKLPVFKLRNHILYL---------------IENYQTVVIVGETGCGKSTQIPQYLAEAGWTAE----------------------------GRVVGVTQPRRVAAVTVAGRVAE----------------ERGAVLGHEVGYCIRF-----------------------DDCTDQLATRIKFLTDGMLVRE--------------------MMVDPLLTKYSVIMLDEAHERTLYTDIAIGLLKKIQKKR-----------------------------GDLRLIVASATLDADKFR--DFFNQNETSDPARDTCVILTVEGRTFPVDIFYLQ-------------------------------------------------------------------------------------------------------------------------------------------------------------------SPVPDYIKSTVETVVKIHQTEGDGDVLAFLTGQEEVETVVSMLIEQARAL--------------------------------------------------ARTGMKRHLRVLPMYAGLP----------------SFEQMK---VFERVSR--------------SVRKVIVATNVA----ETSITISGIV-------------------------YVIDCGFVKLRAYNPRTAIECLVVV----------------------PVSQASANQRAGRGGRSRSG----KCYRLYTEEAFDKLPQS-TVPEMQRSNLAPVILQLKALGIDNVLRFHFMSPP 
>Q9H2U1|DHX36_HUMAN -----DQKLLEDLQKKKNDLRYIEMQHFREKLPSYGMQKELVNL---------------IDNHQVTVISGETGCGKTTQVTQFILDNYIERGKGS-------------------------ACRIVCTQPRRISAISVAERVAAERA-------------ESCGS-GNSTGYQIRL-----------------------QSRLPRKQGSILYCTTGIILQW--------------------LQSDPYLSSVSHIVLDEIHERNLQSDVLMTVVKDLLNFR-----------------------------SDLKVILMSATLNAEKFS--EYFGNCPMIHIPGFTFPVVEYLLEDVIEKIRYVP-----------------------------------------------------------------------------------------------------------EQKEHRCQFKRGFMQGHVNRQEKEEKEAIYKERWPDYVRELRRRYSASTVDVIEMMEDDKVDLNLIVALIRYIVLEEEDGAILVFLPGWDNISTLH-------------------------------------------------------DLLMSQVMFKSDKFLIIPLHSLMP----------------TVNQTQ---VFKRTPP--------------GVRKIVIATNIA----ETSITIDDVV-------------------------YVIDGGKIKETHFDTQNNISTMSAE----------------------WVSKANAKQRKGRAGRVQPG----HCYHLYNGLRASLLDDY-QLPEILRTPLEELCLQIKILRLGGIAYFLSRLMD 
>Q8IY37|DHX37_HUMAN --------ALAKPAVFIPVNRSPEMQEERLKLPILSEEQVIMEA---------------VAEHPIVIVCGETGSGKTTQVPQFLYEAGFSSE----------------------------DSIIGVTEPRRVAAVAMSQRVAK----------------EMNLS-QRVVSYQIRY------------------------EGNVTEETRIKFMTDGVLLKEI--------------------QKDFLLLRYKVVIIDEAHERSVYTDILIGLLSRIVTLRA-------------------------KRNLPLKLLIMSATLRVEDFTQNPRLFAKPPPVIKVESRQFPVTVHFNKRTPLE--------------------------------------------------------------------------------------------------------------------------------------------------------------------------DYSGECFRKVCKIHRMLPAGGILVFLTGQAEVHALCRRLRKAFPPS-------------75---------------------------GDGGQDGGEQPDASLPLHVLPLYSLLA----------------PEKQAQ---VFKPPPE--------------GTRLCVVATNVA----ETSLTIPGIK-------------------------YVVDCGKVKKRYYDRVTGVSSFRVT----------------------WVSQASADQRAGRAGRTEPG----HCYRLYSSAVFGDFEQF-PPPEITRRPVEDLILQMKALNVEKVINFPFPTPP 
>Q92620|DHX38_HUMAN ----------RKSEASSEFAKKKSILEQRQYLPIFAVQQELLTI---------------IRDNSIVIVVGETGSGKTTQLTQYLHEDGYTD-----------------------------YGMIGCTQPRRVAAMSVAKRVSE----------------EMGGNLGEEVGYAIRF------------------------EDCTSENTLIKYMTDGILLRE--------------------SLREADLDHYSAIIMDEAHERSLNTDVLFGLLREVVARR-----------------------------SDLKLIVTSATMDAEKFA--AFFGNVPIFHIPGRTFPVDILFSKTPQEDYV-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------EAAVKQSLQVHLSGAPGDILIFMPGQEDIEVTSDQIVEHL-----------------------------------------------------EELENAPALAVLPIYSQLP----------------SDLQAK---IFQKAPD--------------GVRKCIVATNIA----ETSLTVDGIM-------------------------FVIDSGYCKLKVFNPRIGMDALQIY----------------------PISQANANQRSGRAGRTGPG----QCFRLYTQSAYKNELLTTTVPEIQRTNLANVVLLLKSLGVQDLLQFHFMDPP 
>Q8IX18|DHX40_HUMAN -------LSAVCIADREEKGCTSQEGGTTPTFPIQKQRKKIIQA---------------VRDNSFLIVTGNTGSGKTTQLPKYLYEAGFSQ-----------------------------HGMIGVTQPRKVAAISVAQRVAE----------------EMKCTLGSKVGYQVRF------------------------DDCSSKETAIKYMTDGCLLKH--------------------ILGDPNLTKFSVIILDEAHERTLTTDILFGLLKKLFQEK------------------------SPNRKEHLKVVVMSATMELAKLS--AFFGNCPIFDIPGRLYPVREKFCNLIGPRDREN-----------------------------------------------------------------------------------------------------------------------------------------------------------------------TAYIQAIVKVTMDIHLNEMAGDILVFLTGQFEIEKSCELLFQMAESV---------------------------------------------DYDYDVQDTTLDGLLILPCYGSMT----------------TDQQRR---IFLPPPP--------------GIRKCVISTNIS----ATSLTIDGIR-------------------------YVVDGGFVKQLNHNPRLGLDILEVV----------------------PISKSEALQRSGRAGRTSSG----KCFRIYSKDFWNQCMPDHVIPEIKRTSLTSVVLTLKCLAIHDVIRFPYLDPP 
>Q6P158|DHX57_HUMAN -----NGKICKQFRMKQASRQFQSILQERQSLPAWEERETILNL---------------LRKHQVVVISGMTGCGKTTQIPQFILDDSLNGPPEK-------------------------VANIICTQPRRISAISVAERVAK----------------ERAERVGLTVGYQIRL-----------------------ESVKSSA-TRLLYCTTGVLLRRLE-------------------GDTAL-QGVSHIIVDEVHERTEESDFLLLVLKDIVSQRP-----------------------------GLQVILMSATLNAELFS--DYFNSCPVITIPGRTFPVDQFFLEDAIAVTRYVL------------------------------------------------------------------------------QDGSPYMRSMKQISKEKLKARRNRTAFEEVEEDLRLSLHLQDQDSVKDAVPDQQLDFKQLLARYKGVSKSVIKTMSIMDFEKVNLELIEALLEWIVDGKHSYP----PGAILVFLPGLAEIKMLYEQLQSNSLFN----------------------------------------------------NRRSNRCVIHPLHSSLS----------------SEEQQA---VFVKPPA--------------GVTKIIISTNIA----ETSITIDDVV-------------------------YVIDSGKMKEKRYDASKGMESLEDT----------------------FVSQANALQRKGRAGRVASG----VCFHLFTSHHYNHQLLKQQLPEIQRVPLEQLCLRIKILEMFSAHNLQSVFSR 
>Q8TE96|DQX1_HUMAN PSPGESELAVNPFDGLPFSSRYYELLKQRQALPIWAARFTFLEQLE-------------SNPTGVVLVSGEPGSGKSTQIPQWCAEFALARGFQ--------------------------KGQVTVTQPYPLAARSLALRVAD----------------EMDLTLGHEVGYSIPQ------------------------EDCTGPNTLLRFCWDRLLLQEV--------------------ASTRGTGAWGVLVLDEAQERSVASDSLQGLLQDARLEKL-----------------------------PGDLRVVVVTDPALEPKLRAFWGNPPIVHIPREPGERPSPIYWDTIPPDR----------------------------------------------------------------------------------------------------------------------------------------------------------------------------VEAACQAVLELCRKELPGDVLVFLPSEEEISLCCES----------------------------------------------------LSREVESLLLQGLPPRVLPLHPDCG----------------RAVQA----VYED-----------------MDARKVVVTHWL---ADFSFSLPSIQ-------------------------HVIDSGLELRSVYNPRIRAEFQVLR----------------------PISKCQAEARRLRARGFPPG----SCLCLYPKSFLELEAPPLPQPRVCEENLSSLVLLLKRRQIAEPGECHFLDQP 
>Q04217|DHR1_YEAST ----------TRKAFYVEVSRSDEIQKARIQLPVFGEEHKIMEA---------------IHHNDVVIICGETGSGKTTQVPQFLYEAGFGAEDSPDY-----------------------PGMVGITQPRRVAAVSMAERVAN----------------ELGDH-GHKVGYQIRF------------------------DSTAKEDTKVKFMTDGVLLRE--------------------MMHDFKLTKYSSIIIDEAHERNINTDILIGMLSRCVRLR------------------AKLHKENPIEHKKLKLIIMSATLRVSDFSENKTLFPIAPPVLQVDARQFPVSIHFNRRTAFN---------------------------------------------------------------------------------------------------------------------------------------------------------------------------YTDEAFRKTCKIHQKLPPGAILVFLTGQQEITHMVKRLRKEFPFK-------------65--------------------------EEGFEEVLTEGQTANDPLYVLPLYSLLP----------------TKEQMR---VFQKPPQ--------------GSRLCIVATNVA----ETSLTIPGVR-------------------------YVVDSGRSKERKYNESNGVQSFEVG----------------------WVSKASANQRSGRAGRTGPG----HCYRLYSSAVFEHDFEQFSKPEILRMPVESIVLQMKSMAIHNIINFPFPTPP 
>P36009|DHR2_YEAST -----------------LKSRASDLLKMRETLPVYQHKREIMSY---------------IESNPVTVLIGETGSGKSTQIPQFVLEKLYDTKK---------------------------HGSIAVTQPRRVAAINLATRVAQ----------------EHGCKLGEQVGYSVRF------------------------DNTTTTRTRLKYLTDGMLLRE--------------------LMMNSDLREYSVIVIDEAHERTVLTDLILGFLKSLIQGP----------------------------RPDLRIIVMSATLQAEKFS--EFFNNAPILFVEGRKFDVKQYYLKAPTDDIVDA-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------VIRCCIQINQGEELGDILCFLPGQEEIDKAVTIMEKIAKY--------------------------------------------------VSDEAPVPLIVPYPLYAALP----------------AVQQSL---VFAPIKG--------------FKRKVVFSTNIA----ETSVTISGVK-------------------------FVVDSGLRKVKVWRHQLGLATLLTV----------------------PISQASAMQRSGRAGRESEG----KSFRLYCESDYVKLPKQ-SEPEIARSDVTSPVLMLKRYGVDDLLNWTWFENP 
>P20095|PRP2_YEAST ----------LAQALETEEKRILTIQEARKLLPVHQYKDELLQE---------------IKKNQVLIIMGETGSGKTTQLPQYLVEDGFTDQG---------------------------KLQIAITQPRRVAATSVAARVAD----------------EMNVVLGKEVGYQIRF-----------------------EDKTTPNKTVLKYMTDGMLLRE--------------------FLTDSKLSKYSCIMIDEAHERTLATDILIGLLKDILPQR-----------------------------PTLKLLISSATMNAKKFS--EFFDNCPIFNVPGRRYPVDIHYTLQPEANYI----------------------------------------------------------------------------------------------------------------------------------------------------------------------------HAAITTIFQIHTTQSLPGDILVFLTGQEEIERTKTKLEEIM----------------------------------------------------SKLGSRTKQMIITPIYANLP----------------QEQQLK---IFQPTPE--------------NCRKVVLATNIA----ETSLTIDGIR-------------------------YVIDPGFVKENSYVPSTGMTQLLTV----------------------PCSRASVDQRAGRAGRVGPG----KCFRIFTKWSYLHELELMPKPEITRTNLSNTVLLLLSLGVTDLIKFPLMDKP 
>P15938|PRP16_YEAST ----------ICDDTALFTPSKDDIKHTKEQLPVFRCRSQLLSL---------------IRENQVVVIIGETGSGKTTQLAQYLYEEGYANDR---------------------------GKSIVVTQPRRVAAISVAKRVAM----------------EMQVPLGKEVGYSIRF-----------------------EDVTDSECTKLKFVTDGILLRE--------------------TLLDDTLDKYSCVIIDEAHERSLNTDILLGFFKILLARR-----------------------------RDLKLIITSATMNAKKFS--AFFGNAPQFTIPGRTFPVQTIYTSNPVQDYVEA---------------------------------------------------------------------------------------------------------------------------------------------------------------------------AVSQAVKIHLANDCSSGDILIFMTGQEDIETTFDTLQEKF-------------------------------------------LQVYSKKFGTANFEEINDIEILPIYSALP----------------ADLQFK---IFQDLHG--------------TKRKIIIATNIA----ETSLTIKGIR-------------------------YVIDCGYSKLKVYNPKIGLDSLVIT----------------------PISKANADQRSGRAGRTAPG----TAYRLYTEDTFKEDMYLQTIPEIQRTNLSNTLLLLKSLDVTDELSKFPFIDK 
>P24384|PRP22_YEAST ----------MNESISYGKRTSLPISAQRQTLPVYAMRSELIQA---------------VRDNQFLVIVGETGSGKTTQITQYLDEEGFSN-----------------------------YGMIGCTQPRRVAAVSVAKRVAE----------------EVGCKVGHDVGYTIRF------------------------EDVTGPDTRIKYMTDGMLQRE--------------------ALLDPEMSKYSVIMLDEAHERTVATDVLFALLKKAAIKR-----------------------------PELKVIVTSATLNSAKFS--EYFLNCPIINIPGKTFPVEVLYSQTPQMDYI-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------EAALDCVIDIHINEGPGDILVFLTGQEEIDSCCEILYDRV----------------------------------------------------KTLGDSIGELLILPVYSALP----------------SEIQSK---IFEPTPK--------------GSRKVVFATNIA----ETSITIDGIY-------------------------YVVDPGFAKINIYNARAGIEQLIVS----------------------PISQAQANQRKGRAGRTGPG----KCYRLYTESAFYNEMLENTVPEIQRQNLSHTILMLKAMGINDLLKFDFMDPP 
>A6ZU62|PRP43_YEAST ----------NPFTGREFTPKYVDILKIRRELPVHAQRDEFLKL---------------YQNNQIMVFVGETGSGKTTQIPQFVLFDEMPHLE---------------------------NTQVACTQPRRVAAMSVAQRVAE----------------EMDVKLGEEVGYSIRF------------------------ENKTSNKTILKYMTDGMLLRE--------------------AMEDHDLSRYSCIILDEAHERTLATDILMGLLKQVVKRR-----------------------------PDLKIIIMSATLDAEKFQ--RYFNDAPLLAVPGRTYPVELYYTPEFQRDYL-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------DSAIRTVLQIHATEEAGDILLFLTGEDEIEDAVRKISLEGDQL--------------------------------------------------VREEGCGPLSVYPLYGSLP----------------PHQQQR---IFEPAPE---------SHNGRPGRKVVISTNIA----ETSLTIDGIV-------------------------YVVDPGFSKQKVYNPRIRVESLLVS----------------------PISKASAQQRAGRAGRTRPG----KCFRLYTEEAFQKELIEQSYPEILRSNLSSTVLELKKLGIDDLVHFDFMDPP 
>Q06698|YL419_YEAST ----------EEYTKRIKSSEYKSMQLVREQLPAWKKQKVIIDI---------------INKNEVVLITGETGSGKSTQVVQFILDFLQKEKGDFG------------------------KTKIVCTQPRRISAIGLAERVSD----------------ERCVTCGEEVGYVIRG------------------------VNKTKASTRIKFMTTGVLVRL--------------------LQNARTMLENTIVVIDEVHERSIDTDLIVTLMKNLLHRV-----------------------------RGMKIVLMSATVNVDLFK--KFFPGLATCHIEGRTFPITDYFLEDILSDLDFK-------------------------------------------------------------------------------------------------------------------------------IKREKALSYDDDSVDERNNDDQYLKPRADSKFFTSGQINYDLLCQVVEYVHKRLKAANDNGSIIVFLPGVGEINKCCNLLANKS---------------------------------------------------------NEADFMVLPLHSALT----------------PEDQKR---VFKKYHG---------------KRKVVVSTNIA----ETSITIDDCV-------------------------ATIDTGRAKSMFYNPKDNTTKLIES----------------------FISKAEVKQRRGRAGRVREG----LSYKLFSKNLYENDMISMPIPEIKRIPLESLYLSVKAMGIKDVKAFLSTALD 
>P43329|HRPA_ECOLI -------EIDQAAGKVLLREAARPEITYPDNLPVSQKKQDIL-----------------EAIRDHQIVAGETGSGKTTQLPKICMELGRGI-----------------------------KGLIGHTQPRRLAARTVANRIAE----------------ELKTEPGGCIGYKVRF------------------------SDHVSDNTMVKLMTDGILLAE--------------------IQQDRLLMQYDTIIIDEAHERSLNIDFLLGYLKELLPRR-----------------------------PDLKIIITSATIDPERFSRHFNNAPIIEVSGRTYPVEVRYRPIVEEADDTER--------------------------------------------------------------------------------------------------------------------------------------------------------------------------DQLQAIFDAVDELSQESHGDILIFMSGEREIRDTADALN----------------------------------------------------------KLNLRHTEILPLYARLS----------------NSEQNR---VFQSHSG----------------RRIVLATNVA----ETSLTVPGIK-------------------------YVIDPGTARISRYSYRTKVQRLPIE----------------------PISQASANQRKGRCGRVSEG----ICIRLYSEDDFLSRPEFTDPEILRTNLASVILQMTALGLGDIAAFPFVEAPD 
>P37024|HRPB_ECOLI ----------------------------MSSLPVAAVLPELLTA---------------LDCAPQVLLSAPTGAGKSTWLPLQLLAHPGI------------------------------NGKIILLEPRRLAARNVAQRLAE----------------LLNEKPGDTVGYRMRA------------------------QNCVGPNTRLEVVTEGVLTRM--------------------IQRDPELSGVGLVILDEFHERSLQADLALALLLDVQQGL----------------------------RDDLKLLIMSATLDNDRLQQMLPEAPVVISEGRSFPVERRYLPLPAHQRFDD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------AVAVATAEMLRQES-GSLLLFLPGVGEIQRVQEQLA----------------------------------------------------------SRIGSDVLLCPLYGALS----------------LNDQRK--AILPAPQ---------------GMRKVVLATNIA----ETSLTIEGIR-------------------------LVVDCAQERVARFDPRTGLTRLITQ----------------------RVSQASMTQRAGRAGRLEPG----ISLHLIAKEQAERAAAQSEPEILQSDLSGLLMELLQWGCSDPAQMSWLDQPP 
 

SF2: Viral DEAH-like 
 
057193|NPHII_VACC      ---------------NSVGKRTDTIGVLGNKYPFSKIPLASLTPKA------QREIFSAWISHRPVVLTGGTGVGKTSQ-VPKLLLWFNYLFGGFSTLDKIT---------------DFHERPVILSLPRIALVRLHSNTILKSLGFKV----------LDGSPISLRYGSIPEELINKQPKKYG-----------------------IVFSTHKLSLTK--------------------------LFSYGTLIIDEVHEHDQIGDIIIAVARKHHT-------------------------------KIDSMFLMTATLEDDRERLKVFLPNPAFIHIPGDTLFKISEVFIHNK-I-------------------------------------------------------------------------------------------------------------------------------------------------------------------NPSSRMAYIEEEKRNLVTAIQMYTPPDGSSGIVFVASVAQCHEYKSYL------------------------------------------------------------------------------------EKRLPYDMYIIHGKVLDIDEILEKVYSSPN-----------VSIIISTPYL---ESSVTIRN-------------------------VTHIYDMG----RVFVPAPFGGSQE------------------------FISKSMRDQRKGRVGRVNPGTYVYFYDLSYMK-------------------------------------------- 
P33051|NPHII_VARI     ---------------NSVGKRTDTIGVLGNKYPFSKIPLASLTPKA------QREIFSAWISHRPVVLTGGTGVGKTSQ-VPKLLLWFNYLFGGFSTLDKIT---------------DFHERPVILSLPRIALVRLHSNTILKSLGFKV----------LDGSPISLRYGSIPEELINKQPKKYG-----------------------IVFSTHKLSLTK--------------------------LFSYGTLIIDEVHEHDQIGDIIIAVARKHHT-------------------------------KIDSMFLMTATLEDDRERLKVFLPNPAFIHIPGDTLFKISEVFIHNK-I-------------------------------------------------------------------------------------------------------------------------------------------------------------------NPSSRMAYIEEEKRNLVTAIQMYTPPDGSSGIVFVASVAQCHEYKSYL------------------------------------------------------------------------------------EKRLPYDMYIIHGKVLEIDKILEKVYSSPN-----------VSIIISAPYL---ESSVTIHN-------------------------VTHIYDMG----RVFVPAPFGGSQQ------------------------FISKSMRDQRKGRVGRVNPGTYVYFYDLSYMK--------------------------------------------  
P06935|NS3_WNV --GTSGSPIVDKNGDVIGLYGNGVIMPNGSYISAIVQGERMEEPAPAGFE------PEMLRKKQITVLDLHPGAGKTRKILPQIIKEAIN-----------------------------KRLRTAVLAPTRVVAAEMSEALRGLPIRYQ-----------TSAVHREHSGNEIVD--------------------------------VMCHATLTHRLMS-----------------------PHRVPNYNLFIMDEAHFTDPASIAARG------------------------------YIATKVELGEAAAIFMTATPPGTSDPFPESNAPISDMQTEIPDRAWNT-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------GYEWITEYVGKTVWFVPSVKMGNEIALCL--------------------------------------------------------------------------------------QRAGKKVIQLNRKSYETEYPKCKNDD------------WDFVITTDIS----EMGANF-K-------------------------ASRVIDSRKSVKPTIIEEGDGRVILGE--------------------PSAITAASAAQRRGRIGRNPSQVGDEYCYGGHTNEDDSNFAHWTEARIMLDNINMPNGLVAQLYQPEREKVYTMDGEY 
Q1X881|NS3_YEFVN     ---TSGSPIVNRNGEVVGLYGNGILVGDNSFVSAISQTELKEESKEELQE-----IPTMLKKGMTTILDFHPGAGKTRRFLPQILAECAR-----------------------------RRLRTLVLAPTRVVLSEMKEAFQGLDVKFH-------------TQAFSAHGSGKEVID------------------------------AMCHATLTYRMLE-----------------------PTRVVNWEVIIMDEAHFLDPASIAARG------------------------------WAAHRARANESATILMTATPPGTSDEFPHSNGEIEDVQTDIPSEPWTA-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------GHEWILADKRPTAWFLPSIRAANVMAASL--------------------------------------------------------------------------------------RKAGKNVVVLNRKTFEKEYPTIKQKK------------PDFILATDIA----EMGANL-C-------------------------VERVLDCRTAYKPVLV--DEGKKVAIK-------------------GPLRISASSAAQRRGRIGRNPNRDGDSYYYSEPTSEDNAHHVCWLEASMLLDNMEVRGGMVAPLYGIEGTKTPVSPGEM 
Q9QP07|NS3_HEPC       -----GGPLLCPSGHAVGNFRAAVCTRGVAKAVDFIPVESMETTMRSPVFTDNSSPPAVPQTFQVAHLHAPTGSGKSTKVPAAYAT---------------------------------QGYKVLVLNPSVAATLGFGAYMSKAYGTDP----------------NIRTGVRTITTGA-----------------------------PITYSTYGKFLAD----------------------GGCSGGAYDIIICDECHSTDSTTILGIGT-----------------------------VLDQAETAGARLVVLATATPPGSVTVPHPNIEEVALSNTGEIPFYGKA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------IPIEAIKGGRHLIFCHSKKKCDELAAKL--------------------------------------------------------------------------------------SALGLNAVAYYRGLDVSVIPTSG---------------DVVAVATDAL----MTGFTG-D-------------------------FDSVIDCNTCVAQTVDFSLDPTFTIETTTVP-------------------QDAVSRSQRRGRTGRGRRGIYRFVTPGERPLGMFDSSVLCECYDAGCAWYELTPAETSVRLRAYLNTPGLPVCQD 
Q69422|NS3_GBV        -----BAPILCSSGHVIGMFTAARNSGGSVSQIRVRPLVCAGYHPQYTAHATLDTKPTVPNEYSVQILIAPTGSGKSTKLPLSYMQ---------------------------------EKYEVLVLNPSVATTASMPKYMHATYGVNP---------------NCYFNGKCTNTGA------------------------------SLTYSTYGMYLTG------------------------ACSRNYDVIICDECHATDATTVLGIGK-----------------------------VLTEAPSKNVRLVVLATATPPGVIPTPHANITEIQLTDEGTIPFHGKK------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------IKEENLKKGRHLIFEATKKHCDELANEL--------------------------------------------------------------------------------------ARKGITAVSYYRGCDISKIP-EG---------------DCVVVATDAL----CTGYTG-D-------------------------FDSVYDCSLMVEGTCHVDLDPTFTMGVRVCG-------------------VSAIVKGQRRGRTGRGRAGIYYYVDGSCTPSGMVPECNIVEAFDAAKAWYGLSSTEAQTILDTYRTQPGLPAIGA 
Q96662|NS3_BVDVC      -----WSGLPIFEASSGRVVGRVKVGKNEESKPTKLMSGIQTVSKNTADLTEMVKKITSMNRGDFRQITLATGAGKTTELPKAVIE------------------------------EIGRHKRVLVLIPLRAAAESVYQYMRLKHPSIS---------------FNLRIGDMKEGD-------------------------------MATGITYASYGYF---------------CQMPQPKLRAAMIEYSYIFLDEYHCATPEQLAVIGK--------------------------------IHRFSESIRVVAMTATPAGSVTTTGQKHPIEEFIAPEVMKGEDLG---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------SQFLDIAGLKIPVEEMKGNMLVFVPTRNMAVEVAKKL--------------------------------------------------------------------------------------KAKGYNSGYYYSGEDPANLRVVTSQS------------PYVVVATNAI----ESGVTLPD-------------------------LDTVVDTGLKCEKRVRVSSKIPFIVTGLKRM------------------AVTVGEQAQRRGRVGRVKPGRYYRSQETATGSKDYHYDLLQAQRYGIEDGINVTKSFREMNYDWSLYEEDSLLITQ 
P21530|NS3_CSFVB      -----WSGLPIFEASSGRVVGRVKVGKNEDSKPTKLMSGIQTVSKSTTDLTEMVKKITTMNRGEFRQITLATGAGKTTELPRSVIE------------------------------EIGRHKRVLVLIPLRAAAESVYQYMRQKHPSIA---------------FNLRIGEMKEGD-------------------------------MATGITYASYGYF---------------CQMPQPKLRAAMVEYSFIFLDEYHCSTPEQLAIMGK--------------------------------IHRFSENLRVVAMTATPAGTVTTTGQKHPIEEYIAPEVMKGEDLG---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PEYLDIAGLKIPVEEMKSNMLVFVPTRNMAVETAKKL--------------------------------------------------------------------------------------KAKGYNSGYYYSGEDPSNLRVVTSQS------------PYVVVATNAI----ESGVTLPD-------------------------LDVVVDTGLKCEKRIRLSPKMPFIVTGLKRM------------------AVTIGEQAQRRGRVGRVKPGRYYRSQETPVGSKDYHYDLLQAQRYGIEDGINITKSFREMNYDWSLYEEDSLMITQ 
P31999|CI_LMV0       ---EGKELYSSRVVDSTFSKWWDNQLVRGNTMAHYRTEGHFMTFTRETAASVAAEIAHNEYR--DILLQGGVGSGKSTGLPFHLHR----------------------------------KGGVLLIEPTRPLAQNVYKQLGSSPFHLS--------------PNLRMRGSCKFGSS------------------------------QVTVATSGYALHF-------------------IANNAQSLKAYDFIIFDECHVLDASAMAFRCL--------------------------------LQEFEYQGKIIKVSATPPGRKLDFKPMHMVDIATENELSIQQFVQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------GQGTGVNCDATKKGDNILVYVSSYNEVDMLSKMLN-------------------------------------------------------------------------------------DKGYKVTKVDGRTMKLGSVEVETVGTPQR---------KHFVVATNII----ENGVTL-D-------------------------VDVVVDFGQKVVPILDSEHRMIRYTKKSITY----------------------GERIQRVGRVGRNKAGSAIRIGSTEMGTEEIPASIATEAAFLCFTYGLPVMTSNVSTSVLGNCTVRQARTMQ 
P04517|CI_TEV        ---NMDELHKTSLPGVTFKQWWNNQISRGNVKPHYRTEGHFMEFTRDTAASVASEISHSPAR--DFLVRGAVGSGKSTGLPYHLSK----------------------------------RGRVLMLEPTRPLTDNMHKQLRSEPFNCF--------------PTLRMRGKSTFGSS------------------------------PITVMTSGFALHH-------------------FARNIAEVKTYDFVIIDECHVNDASAIAFRNL--------------------------------LFEHEFEGKVLKVSATPPGREVEFTTQFPVKLKIEEALSFQEFVS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------LQGTGANADVISCGDNILVYVASYNDVDSLGKLLV-------------------------------------------------------------------------------------QKGYKVSKIDGRTMKSGGTEIITEGTSVK---------KHFIVATNII----ENGVTI-D-------------------------IDVVVDFGTKVVPVLDVDNRAVQYNKTVVSY----------------------GERIQKLGRVGRHKEGVALRIGQTNKTLVEIPEMVATEAAFLCFMYNLPVTTQSVSTTLLENATLLQARTMA 
 

SF2: Swi2/Snf2                                                                                                                                                                                                                      
>P46100|ATRX_HUMAN ---------------------VHRNMVIKLKPHQVDGVQF------MWDCCCESVKKTKKSPGSGCILAHCMGLGKTLQVVSFLHTVLLCDKLD--------------------------FSTALVVCPLNTALNWMNEFEK----------------WQEGLKDDEKLEVSELATVK-------------RPQERSYMLQRWQEDGGVMIIGYEMYRNLAQGRNVKSR------KLKEIFNKALVDPGPDFVVCDEGHILKNEASAVSKA---------------------------------MNSIRSRRRIILTGTPLQNNLIEYHCMVNFIKENLLGSIKEFRNRFINPIQNGQC---------ADSTMVDVRVMKKRAHILYEMLAGCVQRKDYTALTKFLPP------KHEYVLAVRMTSIQCKLYQYYLDHLTGVGNNSEGGRGKA---83-------VEVIKVWNSRSRGGGEGNVDETGNNPSVSLKLEESKATSSSNPSSPAPDWYKDFVTDADAEVLEHSGKMVLLFEILRMAEEIGDKVLVFSQSLISLDLI----------------------------------------EDFLELASREKTEDKDKPLIYKGEGKWLRNIDYYRLDGSTTA---------------QSRKKWAEEFNDE-------------TNVRGRLFIISTKAG----SLGINLVAANR-------------------------VIIFDASW----------------------------------------NPSYDIQSIFRVYRFGQTK-PVYVYRFLAQGTMEDKIYDRQVTKQSLSFRVVDQQQVERHFTMNELTELYT--- 
>O14981|BTAF1_HUMAN ------------DGKKLENYKIPVPINAELRKYQQDGVNW---------------LAFLNKYKLHGILCDDMGLGKTLQSICILAGDHCHRAQ----------------EYARSKLAECMPLPSLVVCPPTLTGHWVDEVGK--------------FCSREYLNPLHYTGPPTERIRLQHQ----------------------VKRHNLIVASYDVVRN---------------------DIDFFRNIKFNYCILDEGHVIKNGKTKLSKA---------------------------------VKQLTANYRIILSGTPIQNNVLELWSLFDFLMPGFLGTERQFAARYGKPILASRD---------ARSSSREQEAGVLAMDALHRQVLPFLLRRMKEDVLQDLPP------KIIQDYYCTLSPLQVQLYEDFAKSRAKCDVDETVSSATL----SEETEKPKLKATGHVFQALQYLRKLCNHPALVLTPQHPEFKTTAEKLAVQNSSLHDIQHAPKLSALKQLLLDCGLGNGSTSESGTESVVAQHRILIFCQLKSMLDIV-----------------------------------------------------------EHDLLKPHLPSVTYLRLDGSIPP---------------GQRHSIVSRFNND---------------PSIDVLLLTTHVG----GLGLNLTGADT-------------------------VVFVEHDW----------------------------------------NPMRDLQAMDRAHRIGQKR-VVNVYRLITRGTLEEKIMGLQKFKMNIANTVISQENSSLQSMGTDQLLDLF--- 
>O14646|CHD1_HUMAN ------------VALKKQPSYIGGHEGLELRDYQLNGLNW---------------LAHSWCKGNSCILADEMGLGKTIQTISFLNYLFHEHQL---------------------------YGPFLLVVPLSTLTSWQREIQT----------------WASQMNAVVYLGDINSRNMIRTHEW--------------THHQTKRLKFNILLTTYEILLK---------------------DKAFLGGLNWAFIGVDEAHRLKNDDSLLYKT---------------------------------LIDFKSNHRLLITGTPLQNSLKELWSLLHFIMPEKFSSWEDFEEEHGKGREYGYA-------------------------SLHKELEPFLLRRVKKDVEKSLPA------KVEQILRMEMSALQKQYYKWILTRNYKALSKGSKGSTSG-----------------------------FLNIMMELKKCCNHCYLIKPPDNNEFYNKQEALQH---------LIRSSGKLILLDKLLIRLRERGNRVLIFSQMVRMLDIL--------------------------------------------------------------AEYLKYRQFPFQRLDGSIKG---------------ELRKQALDHFNAE--------------GSEDFCFLLSTRAG----GLGINLASADT-------------------------VVIFDSDW----------------------------------------NPQNDLQAQARAHRIGQKK-QVNIYRLVTKGSVEEDILERAKKKMVLDHLVIQRMDTTGKTVLHTGSAPSS--- 
>O14647|CHD2_HUMAN ------------FVALKKQPAYLGGENLELRDYQLEGLNW---------------LAHSWCKNNSVILADEMGLGKTIQTISFLSYLFHQHQL---------------------------YGPFLIVVPLSTLTSWQREFEI----------------WAPEINVVVYIGDLMSRNTIREYEW--------------IHSQTKRLKFNALITTYEILLK---------------------DKTVLGSINWAFLGVDEAHRLKNDDSLLYKT---------------------------------LIDFKSNHRLLITGTPLQNSLKELWSLLHFIMPEKFEFWEDFEEDHGKGRENGYQ-------------------------SLHKVLEPFLLRRVKKDVEKSLPA------KVEQILRVEMSALQKQYYKWILTRNYKALAKGTRGSTSG-----------------------------FLNIVMELKKCCNHCYLIKPPEENERENGQEILLS---------LIRSSGKLILLDKLLTRLRERGNRVLIFSQMVRMLDIL--------------------------------------------------------------AEYLTIKHYPFQRLDGSIKG---------------EIRKQALDHFNAD--------------GSEDFCFLLSTRAG----GLGINLASADT-------------------------VVIFDSDW----------------------------------------NPQNDLQAQARAHRIGQKK-QVNIYRLVTKGTVEEEIIERAKKKMVLDHLVIQRMDTTGRTILENNSGRSN--- 
>Q12873|CHD3_HUMAN ------------TVKYETQPRFITATGGTLHMYQLEGLNW---------------LRFSWAQGTDTILADEMGLGKTIQTIVFLYSLYKEGHT---------------------------KGPFLVSAPLSTIINWEREFQM----------------WAPKFYVVTYTGDKDSRAIIRENEFSFEDNAIKGGKKAFKMKREAQVKFHVLLTSYELITI---------------------DQAALGSIRWACLVVDEAHRLKNNQSKFFRV---------------------------------LNGYKIDHKLLLTGTPLQNNLEELFHLLNFLTPERFNNLEGFLEEFADISKEDQI------------------------KKLHDLLGPHMLRRLKADVFKNMPA------KTELIVRVELSPMQKKYYKYILTRNFEALNSRGGGNQVS-----------------------------LLNIMMDLKKCCNHPYLFPVAAMESPKLPSGAYEGGA-------LIKSSGKLMLLQKMLRKLKEQGHRVLIFSQMTKMLDLL--------------------------------------------------------------EDFLDYEGYKYERIDGGITG---------------ALRQEAIDRFNAP--------------GAQQFCFLLSTRAG----GLGINLATADT-------------------------VIIFDSDW----------------------------------------NPHNDIQAFSRAHRIGQAN-KVMIYRFVTRASVEERITQVAKRKMMLTHLVVRPGLGSKAGSMSKQELDDI--- 
>Q14839|CHD4_HUMAN ------------TVKYERQPEYLDATGGTLHPYQMEGLNW---------------LRFSWAQGTDTILADEMGLGKTVQTAVFLYSLYKEGHS---------------------------KGPFLVSAPLSTIINWEREFEM----------------WAPDMYVVTYVGDKDSRAIIRENEFSFEDNAIRGGKKASRMKKEASVKFHVLLTSYELITI---------------------DMAILGSIDWACLIVDEAHRLKNNQSKFFRV---------------------------------LNGYSLQHKLLLTGTPLQNNLEELFHLLNFLTPERFHNLEGFLEEFADIAKEDQI------------------------KKLHDMLGPHMLRRLKADVFKNMPS------KTELIVRVELSPMQKKYYKYILTRNFEALNARGGGNQVS-----------------------------LLNVVMDLKKCCNHPYLFPVAAMEAPKMPNGMYDGSA-------LIRASGKLLLLQKMLKNLKEGGHRVLIFSQMTKMLDLL--------------------------------------------------------------EDFLEHEGYKYERIDGGITG---------------NMRQEAIDRFNAP--------------GAQQFCFLLSTRAG----GLGINLATADT-------------------------VIIYDSDW----------------------------------------NPHNDIQAFSRAHRIGQNK-KVMIYRFVTRASVEERITQVAKKKMMLTHLVVRPGLGSKTGSMSKQELDDI--- 
>Q8TDI0|CHD5_HUMAN ------------TVKFDKQPWYIDSTGGTLHPYQLEGLNW---------------LRFSWAQGTDTILADEMGLGKTVQTIVFLYSLYKEGHS---------------------------KGPYLVSAPLSTIINWEREFEM----------------WAPDFYVVTYTGDKESRSVIRENEFSFEDNAIRSGKKVFRMKKEVQIKFHVLLTSYELITI---------------------DQAILGSIEWACLVVDEAHRLKNNQSKFFRV---------------------------------LNSYKIDYKLLLTGTPLQNNLEELFHLLNFLTPERFNNLEGFLEEFADISKEDQI------------------------KKLHDLLGPHMLRRLKADVFKNMPA------KTELIVRVELSQMQKKYYKFILTRNFEALNSKGGGNQVS-----------------------------LLNIMMDLKKCCNHPYLFPVAAVEAPVLPNGSYDGSS-------LVKSSGKLMLLQKMLKKLRDEGHRVLIFSQMTKMLDLL--------------------------------------------------------------EDFLEYEGYKYERIDGGITG---------------GLRQEAIDRFNAP--------------GAQQFCFLLSTRAG----GLGINLATADT-------------------------VIIYDSDW----------------------------------------NPHNDIQAFSRAHRIGQNK-KVMIYRFVTRASVEERITQVAKRKMMLTHLVVRPGLGSKSGSMTKQELDDI--- 
>Q8TD26|CHD6_HUMAN ------------DSWQKLEKSREYKNSNQLREYQLEGMNW---------------LLFNWYNRKNCILADEMGLGKTIQSITFLSEIFLRGIH----------------------------GPFLIIAPLSTITNWEREFRT-----------------WTEMNAIVYHGSQISRQMIQQYEMV--------YRDAQGNPLSGVFKFHVVITTFEMILA---------------------DCPELKKIHWSCVIIDEAHRLKNRNCKLLEG---------------------------------LKLMALEHKVLLTGTPLQNSVEELFSLLNFLEPSQFPSETAFLEEFGDLKTEEQV------------------------KKLQSILKPMMLRRLKDDVEKNLAP------KQETIIEVELTNIQKKYYRAILEKNFSFLTKGANQHNMP----------------------------NLINTMMELRKCCNHPYLINGAEEKILEDFRKTHSPDAPDFQLQAMIQAAGKLVLIDKLLPKLIAGGHKVLIFSQMVRCLDIL--------------------------------------------------------------EDYLIQRRYTYERIDGRVRG---------------NLRQAAIDRFCKP--------------DSDRFVFLLCTRAG----GLGINLTAADT-------------------------CIIFDSDW----------------------------------------NPQNDLQAQARCHRIGQSK-AVKVYRLITRNSYEREMFDKASLKLGLDKAVLQDINRKGGTNGVQQLSKME--- 
>Q9P2D1|CHD7_HUMAN ------------DDWKKSESSREYKNNNKLREYQLEGVNW---------------LLFNWYNMRNCILADEMGLGKTIQSITFLYEIYLKGIH----------------------------GPFLVIAPLSTIPNWEREFRT-----------------WTELNVVVYHGSQASRRTIQLYEMY--------FKDPQGRVIKGSYKFHAIITTFEMILT---------------------DCPELRNIPWRCVVIDEAHRLKNRNCKLLEG---------------------------------LKMMDLEHKVLLTGTPLQNTVEELFSLLHFLEPSRFPSETTFMQEFGDLKTEEQV------------------------QKLQAILKPMMLRRLKEDVEKNLAP------KEETIIEVELTNIQKKYYRAILEKNFTFLSKGGGQANVP----------------------------NLLNTMMELRKCCNHPYLINGAEEKILEEFKETHNAESPDFQLQAMIQAAGKLVLIDKLLPKLKAGGHRVLIFSQMVRCLDIL--------------------------------------------------------------EDYLIQRRYPYERIDGRVRG---------------NLRQAAIDRFSKP--------------DSDRFVFLLCTRAG----GLGINLTAADT-------------------------CIIFDSDW----------------------------------------NPQNDLQAQARCHRIGQSK-SVKIYRLITRNSYEREMFDKASLKLGLDKAVLQSMSGRENATNGVQQLSKK--- 
>Q9HCK8|CHD8_HUMAN ------------SAWKKLELSHEYKNRNQLREYQLEGVNW---------------LLFNWYNRQNCILADEMGLGKTIQSIAFLQEVYNVGIH----------------------------GPFLVIAPLSTITNWEREFNT-----------------WTEMNTIVYHGSLASRQMIQQYEMY--------CKDSRGRLIPGAYKFDALITTFEMILS---------------------DCPELREIEWRCVIIDEAHRLKNRNCKLLDS---------------------------------LKHMDLEHKVLLTGTPLQNTVEELFSLLHFLEPSQFPSESEFLKNFGDLKTEEQV------------------------QKLQAILKPMMLRRLKEDVEKNLAP------KQETIIEVELTNIQKKYYRAILEKNFSFLSKGAGHTNMP----------------------------NLLNTMMELRKCCNHPYLINGAEEKILTEFREACHIIPHDFHLQAMVRSAGKLVLIDKLLPKLKAGGHKVLIFSQMVRCLDIL--------------------------------------------------------------EDYLIQRRYLYERIDGRVRG---------------NLRQAAIDRFSKP--------------DSDRFVFLLCTRAG----GLGINLTAADT-------------------------CIIFDSDW----------------------------------------NPQNDLQAQARCHRIGQSK-AVKVYRLITRNSYEREMFDKASLKLGLDKAVLQSMSGRDGNITGIQQFSKK--- 
>Q3L8U1|CHD9_HUMAN ------------NIWKKIDQSRDYKNGNQLREYQLEGLNW---------------LLFNWYNRRNCILADEMGLGKTIQSITFLYEILLTGIR----------------------------GPFLIIAPLSTIANWEREFRT-----------------WTDINVVVYHGSLISRQMIQQYEMY--------FRDSQGRIIRGAYRFQAIITTFEMILG---------------------GCGELNAIEWRCVIIDEAHRLKNKNCKLLEG---------------------------------LKLMNLEHKVLLTGTPLQNTVEELFSLLHFLEPLRFPSESTFMQEFGDLKTEEQV------------------------QKLQAILKPMMLRRLKEDVEKKLAP------KEETIIEVELTNIQKKYYRAILEKNFSFLSKGAGQTNVP----------------------------NLVNTMMELRKCCNHPYLIKGAEEKILGEFRDTYNPAASDFHLQAMIQSAGKLVLIDKLLPKMKAGGHKVLIFSQMVRCLDIL--------------------------------------------------------------EDYLIHKRYLYERIDGRVRG----------------LRQAAIDRFSKP--------------DSDRFVFLLCTRAG----GLGINLTAADT-------------------------CIIFDSDW----------------------------------------NPQNDLQAQARCHRIGQNK-AVKVYRLVTRNSYEREMFDRASLKLGLDKAVLQSMSGRESNVGGIQQLSKK--- 
>Q96L91|EP400_HUMAN AVAEAILPKGSARVTTSVKFNAPSLLYGALRDYQKIGLDW---------------LAKLYRKNLNGILADEAGLGKTVQIIAFFAHLACNEG---------------------------NWGPHLVVVRSCNILKWELELKR----------------WCPGLKILSYIGSHRELKAKR-------------------QEWAEPNSFHVCITSYTQFFR---------------------GLTAFTRVRWKCLVIDEMQRVKGMTERHWEA---------------------------------VFTLQSQQRLLLIDSPLHNTFLELWTMVHFLVPGISRPYLSSPLRAPSEESQDYY--------------------HKVVIRLHRVTQPFILRRTKRDVEKQLTK------KYEHVLKCRLSNRQKALYEDVILQPGTQEALKSGHFVNV-475--------AFVIPPVVAAPPSLRVPRPPPLYSHRMRILRQGLREHAAPYFQQLRQTTAPRLLQFPELRLVQFDSGKLEALAILLQKLKSEGRRVLILSQMILMLDIL--------------------------------------------------------------EMFLNFHYLTYVRIDENAS---------------SEQRQELMRSFNRD---------------RRIFCAILSTHSR----TTGINLVEADT-------------------------VVFYDNDL----------------------------------------NPVMDAKAQEWCDRIGRCK-DIHIYRLVSGNSIEEKLLKNGTKDLIREVAAQGNDYSMAFLTQRTIQELFEVYS 
>Q03468|ERCC6_HUMAN ------------DAEFDEGFKVPGFLFKKLFKYQQTGVRW---------------LWELHCQQAGGILGDEMGLGKTIQIIAFLAGLSYSKIR-----------------TRGSNYRFEGLGPTVIVCPTTVMHQWVKEFHT----------------WWPPFRVAILHETG------------------SYTHKKEKLIRDVAHCHGILITSYSYIRL---------------------MQDDISRYDWHYVILDEGHKIRNPNAAVTLA---------------------------------CKQFRTPHRIILSGSPMQNNLRELWSLFDFIFPGKLGTLPVFMEQFSVPITMGGY---------SNASPVQVKTAYKCACVLRDTINPYLLRRMKSDVKMSLSL----PDKNEQVLFCRLTDEQHKVYQNFVDSKEVYRILNGEMQIFS--------------------------------GLIALRKICNHPDLFSGGPKNLKGLPDDELEEDQFG-----YWKRSGKMIVVESLLKIWHKQGQRVLLFSQSRQMLDIL--------------------------------------------------------------EVFLRAQKYTYLKMDGTTTI---------------ASRQPLITRYNED--------------T-SIFVFLLTTRVG----GLGVNLTGANR-------------------------VVIYDPDW----------------------------------------NPSTDTQARERAWRIGQKK-QVTVYRLLTAGTIEEKIYHRQIFKQFLTNRVLKDPKQRRFFKSNDLYELFT--- 
>Q9NRZ9|HELLS_HUMAN ------------NGQPVPFQQPKHFTGGVMRWYQVEGMEW---------------LRMLWENGINGILADEMGLGKTVQCIATIALMIQRGVP----------------------------GPFLVCGPLSTLPNWMAEFKR----------------FTPDIPTMLYHGTQEERQKLV---------------RNIYKRKGTLQIHPVVITSFEIAMR---------------------DRNALQHCYWKYLIVDEGHRIKNMKCRLIRE---------------------------------LKRFNADNKLLLTGTPLQNNLSELWSLLNFLLPDVFDDLKSFESWFDITSLSETA-----------EDIIAKEREQNVLHMLHQILTPFLLRRLKSDVALEVPP------KREVVVYAPLSKKQEIFYTAIVNRTIANMFGSSEKETIE-31-SQIQPEVDRERAVVEVNIPVESEVNLKLQNIMMLLRKCCNHPYLIEYPIDPVTQEFKIDEE--------LVTNSGKFLILDRMLPELKKRGHKVLLFSQMTSMLDIL--------------------------------------------------------------MDYCHLRDFNFSRLDGSMSY---------------SEREKNMHSFNTD--------------P-EVFIFLVSTRAG----GLGINLTAADT-------------------------VIIYDSDW----------------------------------------NPQSDLQAQDRCHRIGQTK-PVVVYRLVTANTIDQKIVERAAAKRKLEKLIIHKNHFKGGQSGLNLSKNFL--- 
>Q14527|HLTF_HUMAN ------------VSRENSKELPPFWEQRNDLYYNTITNF---------------SEKDRPENVHGGILADDMGLGKTLTAIAVILTNFHDGR---------------------KTDVEERPRTTLIICPLSVLSNWIDQFGQ-------------HIKSDVHLNFYVYYGPDRIR------------------------EPALLSKQDIVLTTYNILTH----------------DYGTKGDSPLHSIRWLRVILDEGHAIRNPNAQQTKA---------------------------------VLDLESERRWVLTGTPIQNSLKDLWSLLSFLKLKPFIDREWWHRTIQRPVTMGDE---------------------GGLRRLQSLIKNITLRRTKTSKIKGKPVL-ELPERKVFIQHITLSDEERKIYQSVKNEGRATIGRYFNEGTVL-69---------VPVITHCAHVFCKPCICQVIQNEQPHAKCPLCRNDIHEDNLLECPPEELARDSEKKSDMEWTSSSKINALMHALTDLRKKNPNIKSLVVSQFTTFLSLI--------------------------------------------------------------EIPLKASGFVFTRLDGSMA---------------QKKRVESIQCFQNT-------------EAGSPTIMLLSLKAG----GVGLNLSAASR-------------------------VFLMDPAW----------------------------------------NPAAEDQCFDRCHRLGQKQ-EVIITKFIVKDSVEENMLKIQNKKRELAAGAFGTKKPNADEMKQAKINEIR--- 
>Q9ULG1|INOC1_HUMAN ------------SIRAGEDIPQPTIFNGKLKGYQLKGMNW---------------LANLYEQGINGILADEMGLGKTVQSIALLAHLAERENI---------------------------WGPFLIISPASTLNNWHQEFTR----------------FVPKFKVLPYWGNPHDRK-------------VIRRFWSQKTLYTQDAPFHVVITSYQLVVQ---------------------DVKYFQRVKWQYMVLDEAQALKSSSSVRWKI---------------------------------LLQFQCRNRLLLTGTPIQNTMAELWALLHFIMPTLFDSHEEFNEWFSKDIESHAE--------------NKSAIDENQLSRLHMILKPFMLRRIKKDVENELSD------KIEILMYCQLTSRQKLLYQALKNKISIEDSSLRRCLLTE-29-----RRVLKEGGSLAAKQCLLNGAPELAADWLNRRSQFFPEPAGGLWSIRPQNGWSFIRIPGKES----LITDSGKLYALDVLLTRLKSQGHRVLIYSQMTRMIDLL--------------------------------------------------------------EEYMVYRKHTYMRLDGSSKI---------------SERRDMVADFQNR--------------ND-IFVFLLSTRAG----GLGINLTAADT-------------------------VIFYDSDW----------------------------------------NPTVDQQAMDRAHRLGQTK-QVTVYRLICKGTIEERILQRAKEKSEIQRMVISGGNFKPDTLKPKEVVSLL--- 
>Q92698|RAD54_HUMAN -----------------VHVVVDPILSKVLRPHQREGVKF----------LWECVTSRRIPGSHGCIMADEMGLGKTLQCITLMWTLLRQSPECK-----------------------PEIDKAVVVSPSSLVKNWYNEVGK----------------WLGGRIQPLAIDGGSKDEID-------------QKLEGFMNQRGARVSSPILIISYETFRL---------------------HVGVLQKGSVGLVICDEGHRLKNSENQTYQA---------------------------------LDSLNTSRRVLISGTPIQNDLLEYFSLVHFVNSGILGTAHEFKKHFELPILKGRD---------AAASEADRQLGEERLRELTSIVNRCLIRRTSDILSKYLPVK------IEQVVCCRLTPLQTELYKRFLRQ------------------------AKPAEELLEGKMSVSSLSSITSLKKLCNHPALIYDKCVEEEDGFVGALDLFPPGYSSKALEPQLSGKMLVLDYILAVTRSRSSDKVVLVSNYTQTLDLFEKL-----------------------------------------------------------------CRARRYLYVRLDGTMSI---------------KKRAKVVERFNSP--------------SSPDFVFMLSSKAG----GCGLNLIGANR-------------------------LVMFDPDW----------------------------------------NPANDEQAMARVWRDGQKK-TCYIYRLLSAGTIEEKIFQRQSHKKALSSCVVDEEQDVERHFSLGELKELF--- 
>Q9Y620|RAD54B_HUMAN -----------------VDVVIDPYLVYHLRPHQKEGIIF----------LYECVMGMRMNGRCGAILADEMGLGKTLQCISLIWTLQCQGPYG----------------------GKPVIKKTLIVTPGSLVNNWKKEFQK----------------WLGSERIKIFTVDQDHKVEE----------------------FIKSIFYSVLIISYEMLLR---------------------SLDQIKNIKFDLLICDEGHRLKNSAIKTTTA---------------------------------LISLSCEKRIILTGTPIQNDLQEFFALIDFVNPGILGSLSSYRKIYEEPIILSRE---------PSASEEEKELGERRAAELTCLTGLFILRRTQEIINKYLPPK------IENVVFCRPGALQIELYRKLLNSQVVRFCLQGLLENS------------PHLICIGALKKLCNHPCLLFNSIKEKECSSTCDKNEEKSLYKGLLSVFPADYNPLLFTEKESGKLQVLSKLLAVIHELRPTEKVVLVSNYTQTLNILQEV-----------------------------------------------------------------CKRHGYAYTRLDGQTPI---------------SQRQQIVDGFNSQ--------------HSSFFIFLLSSKAG----GVGLNLIGGSH-------------------------LILYDIDW----------------------------------------NPATDIQAMSRVWRDGQKY-PVHIYRLLTTGTIEEKIYQRQISKQGLCGAVVDLTKTSEHIQFSVEELKNL--- 
>Q149N8|SHPRH_HUMAN ---------------LHFLWREIVTSEGLKLYYNPYTGC------------IIREYPNSGPQLLGGILADEMGLGKTVEVLALILTHTRQDV---------------------VAMEPVSTRATLIISPSSICHQWVDEINRH--------------VRSSSLRVLVYQGVKKDGF----------------------LQPHFLAEQDIVIITYDVLRSE-8-SNSEDGRRLRNQKRYMAIPSPLVAVEWWRICLDEAQMVECPTVKAAEM---------------------------------AQRLSGINRWCISGTPVQRGLEDLFGLVVFLGIEPYCVKHWWVRLLYRPYCKKNP---------------------QHLYSFIAKILWRSAKKD-VIDQIQIPP------QTEEIHWLHFSPVERHFYHRQHEVCCQDVVVKLRKISDW-496--------------FCNECISIIIEQYSVGSHRSSIKCAICRQTTSHKEISYVFTSEKANQEEDIPVKGSHSTKVEAVVRTLMKIQLRDPGAKALVFSTWQDVLDI-------------------------------------------------------------------ISKALTDNNMEFAQISR-------------VKTFQENLSAFKR---------------DPQINILLLPLHTG----SNGLTIIEATH-------------------------VLLVEPIL----------------------------------------NPAHELQAIGRVHRIGQTK-PTIVHRFLIKATIEERMQAMLKTAERSHTNSSAKHSEASVLTVADLADLFT--- 
>P28370|SMCA1_HUMAN ------------NVCIRFEVSPSYVKGGPLRDYQIRGLNW---------------LISLYENGVNGILADEMGLGKTLQTIALLGYLKHYRNI---------------------------PGPHMVLVPKSTLHNWMNEFKR----------------WVPSLRVICFVGDKDARAAFIRDEM-------------------MPGEWDVCVTSYEMVIK---------------------EKSVFKKFHWRYLVIDEAHRIKNEKSKLSEI---------------------------------VREFKSTNRLLLTGTPLQNNLHELWALLNFLLPDVFNSADDFDSWFDTKNCLGDQ---------------------KLVERLHAVLKPFLLRRIKTDVEKSLPP------KKEIKIYLGLSKMQREWYTKILMKDIDVLNSSGKMD-----------------------------KMRLLNILMQLRKCCNHPYLFDGAEPGPPYTTDEH------------IVSNSGKMVVLDKLLAKLKEQGSRVLIFSQMTRLLDIL--------------------------------------------------------------EDYCMWRGYEYCRLDGQTPHEEREDKFLEVE---FLGQREAIEAFNAP--------------NSSKFIFMLSTRAG----GLGINLASADV-------------------------VILYDSDW----------------------------------------NPQVDLQAMDRAHRIGQKK-PVRVFRLITDNTVEERIVERAEIKLRLDSIVIQQGRLIDQQSNKLAKEEML--- 
>P51531|SMCA2_HUMAN ------------AISEWVEKQSALLINGTLKHYQLQGLEW---------------MVSLYNNNLNGILADEMGLGKTIQTIALITYLMEHKRL---------------------------NGPYLIIVPLSTLSNWTYEFDK----------------WAPSVVKISYKGTP--------------------AMRRSLVPQLRSGKFNVLLTTYEYIIK---------------------DKHILAKIRWKYMIVDEGHRMKNHHCKLTQV--------------------------------LNTHYVAPRRILLTGTPLQNKLPELWALLNFLLPTIFKSCSTFEQWFNAPFAMTGE-----------RVDLNEEETILIIRRLHKVLRPFLLRRLKKEVESQLPE------KVEYVIKCDMSALQKILYRHMQAKGI------------------------LLTDGSEKDKKGKGGAKTLMNTIMQLRKICNHPYMFQHIEESFAEHLGYSNGVINGAE----LYRASGKFELLDRILPKLRATNHRVLLFCQMTSLMTIM--------------------------------------------------------------EDYFAFRNFLYLRLDGTTKS---------------EDRAALLKKFNEP--------------GSQYFIFLLSTRAG----GLGLNLQAADT-------------------------VVIFDSDW----------------------------------------NPHQDLQAQDRAHRIGQQN-EVRVLRLCTVNSVEEKILAAAKYKLNVDQKVIQAGMFDQKSSSHERRAFLQ--- 
>P51532|SMCA4_HUMAN ------------AVTERVDKQSALMVNGVLKQYQIKGLEW---------------LVSLYNNNLNGILADEMGLGKTIQTIALITYLMEHKRI---------------------------NGPFLIIVPLSTLSNWAYEFDK----------------WAPSVVKVSYKGSP--------------------AARRAFVPQLRSGKFNVLLTTYEYIIK---------------------DKHILAKIRWKYMIVDEGHRMKNHHCKLTQV--------------------------------LNTHYVAPRRLLLTGTPLQNKLPELWALLNFLLPTIFKSCSTFEQWFNAPFAMTGE-----------KVDLNEEETILIIRRLHKVLRPFLLRRLKKEVEAQLPE------KVEYVIKCDMSALQRVLYRHMQAKGV------------------------LLTDGSEKDKKGKGGTKTLMNTIMQLRKICNHPYMFQHIEESFSEHLGFTGGIVQGLD----LYRASGKFELLDRILPKLRATNHKVLLFCQMTSLMTIM--------------------------------------------------------------EDYFAYRGFKYLRLDGTTKA---------------EDRGMLLKTFNEP--------------GSEYFIFLLSTRAG----GLGLNLQSADT-------------------------VIIFDSDW----------------------------------------NPHQDLQAQDRAHRIGQQN-EVRVLRLCTVNSVEEKILAAAKYKLNVDQKVIQAGMFDQKSSSHERRAFLQ--- 
>O60264|SMCA5_HUMAN ------------NVCTRFEDSPSYVKWGKLRDYQVRGLNW---------------LISLYENGINGILADEMGLGKTLQTISLLGYMKHYRNI---------------------------PGPHMVLVPKSTLHNWMSEFKR----------------WVPTLRSVCLIGDKEQRAAFVRDVL-------------------LPGEWDVCVTSYEMLIK---------------------EKSVFKKFNWRYLVIDEAHRIKNEKSKLSEI---------------------------------VREFKTTNRLLLTGTPLQNNLHELWSLLNFLLPDVFNSADDFDSWFDTNNCLGDQ---------------------KLVERLHMVLRPFLLRRIKADVEKSLPP------KKEVKIYVGLSKMQREWYTRILMKDIDILNSAGKMD-----------------------------KMRLLNILMQLRKCCNHPYLFDGAEPGPPYTTDMH------------LVTNSGKMVVLDKLLPKLKEQGSRVLIFSQMTRVLDIL--------------------------------------------------------------EDYCMWRNYEYCRLDGQTPH---------------DERQDSINAYNEP--------------NSTKFVFMLSTRAG----GLGINLATADV-------------------------VILYDSDW----------------------------------------NPQVDLQAMDRAHRIGQTK-TVRVFRFITDNTVEERIVERAEMKLRLDSIVIQQGRLVDQNLNKIGKDEML--- 
>Q9H4L7|SMRCD_HUMAN ------------GGGWNIEQPSILNQSLSLKPYQKVGLNW---------------LALVHKHGLNGILADEMGLGKTIQAIAFLAYLYQEGNN----------------------------GPHLIVVPASTIDNWLREVNL----------------WCPTLKVLCYYGSQ------------------EERKQIRFNIHSRYEDYNVIVTTYNCAIS------------------SSDDRSLFRRLKLNYAIFDEGHMLKNMGSIRYQH---------------------------------LMTINANNRLLLTGTPVQNNLLELMSLLNFVMPHMFSSSTSEIRRMFSSKTKSAD--------------EQSIYEKERIAHAKQIIKPFILRRVKEEVLKQLPP------KKDRIELCAMSEKQEQLYLGLFNRLKKSINNLEKNTEM--------18-----QYYTAEKLKEMSQLMLKEPTHCEANPDLIFEDMEVMTDFELHVLCKQYRHINNFQLDMDLILDSGKFRVLGCILSELKQKGDRVVLFSQFTMMLDIL--------------------------------------------------------------EVLLKHHQHRYLRLDGKTQI---------------SERIHLIDEFNTD--------------M-DIFVFLLSTKAG----GLGINLTSANV-------------------------VILHDIDC----------------------------------------NPYNDKQAEDRCHRVGQTK-EVLVIKLISQGTIEESMLKINQQKLKLEQDMTTVDEGDEGSMPADIATLLK--- 
>Q6ZRS2|SRCAP_HUMAN AAAESLQPKGYTLATTQVKTPIPLLLRGQLREYQHIGLDW---------------LVTMYEKKLNGILADEMGLGKTIQTISLLAHLACEKGNW---------------------------GPHLIIVPTSVMLNWEMELKRW----------------CPSFKILTYYGAQKERKLK-------------------RQGWTKPNAFHVCITSYKLVLQ---------------------DHQAFRRKNWRYLILDEAQNIKNFKSQRWQS---------------------------------LLNFNSQRRLLLTGTPLQNSLMELWSLMHFLMPHVFQSHREFKEWFSNPLTGMIE--------------GSQEYNEGLVKRLHKVLRPFLLRRVKVDVEKQMPK----------------------KYEHVIRCRLSKRQRCLYDDFMA-------1141----------------------------------------PRARPLHRIVCNMRTQFPDLRLIQYDCGKLQTLAVLLRQLKAEGHRVLIFTQMTRMLDVL--------------------------------------------------------------EQFLTYHGHLYLRLDGSTR---------------VEQRQALMERFNAD---------------KRIFCFILSTRSG----GVGVNLTGADT-------------------------VVFYDSDW----------------------------------------NPTMDAQAQDRCHRIGQTR-DVHIYRLISERTVEENILKKANQKRMLGDMAIEGGNFTTAYFKQQTIRELF--- 
>Q9NZC9|SMAL1_HUMAN ------------DVPEADLSEVDPKLVSNLMPFQRAGVNF------------------AIAKGGRLLLADDMGLGKTIQAICIAAFYRKEWPLL-------------------------------VVVPSSVRFTWEQAFLR----------------WLPSLSPDCINVVVTGKDRL--------------------------------TAGLINIVS----------------FDLLSKLEKQLKTPFKVVIIDESHFLKNSRTARCRA-------------------------------AMPVLKVAKRVILLSGTPAMSRPAELYTQIIAVKPTFFPQFHAFGLRYCDAKRMPWG--------------WDYSGSSNLGELKLLLEEAVMLRRLKSDVLSQLPAK------------------QRKIVVIAPGRINARTRAALDAAAKEMT--------------------------------------------------------------------TKDKTKQQQKDALILFFNRTAEAKIPSVIEYILDLLESGRE-----------------------------------------------KFLVFAHHKVVLDAITQELERKHVQHIRIDGSTSS---------------AEREDLCQQFQLS--------------E--RHAVAVLSITA---ANMGLTFSSADL-------------------------VVFAELFW----------------------------------------NPGVLIQAEDRVHRIGQTS-SVGIHYLVAKGTADDYLWPLIQEKIKVLAEAGLSETNFSEMTESTDYLYKD--- 
>Q9UNY4|TTF2_HUMAN -------------PGETVVAEDPAGLKVPLLLHQKQALAW--------------LLWRESQKPQGGILADDMGLGKTLTMIALILTQKNQEKK------EEKEKSTALTWLSKDDSCDFTSHGTLIICPASLIHHWKNEVEK--------------RVNSNKLRVYLYHGPNRDSRARVLSTY------------------------DIVITTYSLVAKE-IPTNKQEAEIPGANLNVEGTSTPLLRIAWARIILDEAHNVKNPRVQTSIA-------------------------------VCKLQACA--RWAVTGTPIQNNLLDMYSLLKFLRCSPFDEFNLWRSQVDNGSKKGGE-------------------------RLSILTKSLLLRRTKDQLDSTGRPL--------------VILPQRKFQLHHLKLSEDEETVYNVFFARS-------40-----------EAADSPRSSTVHILSQLLRLRQCCCHLSLLKSALDPMELKGEGLVLSLEEQLSALTLSELRDSEPSSTVSLNGTFFKMELFEGMRESTKI------------------------------SSLLAEL-EAIQRNSASQKSVIVSQWTNMLKVVALHLKKHGLTYATIDGSVNP---------------KQRMDLVEAFNHS--------------R--GPQVMLISLLA---GGVGLNLTGGNH-------------------------LFLLDMHW----------------------------------------NPSLEDQACDRIYRVGQQK-DVVIHRFVCEGTVEEKILQLQEKKKDLAKQVLSGSGESVTKLTLADLRVLF--- 
>Q5FWF4|ZRAB3_HUMAN ------------NESDNLLDFLPDRLRAKLLPFQKDGIIF------------------ALKRNGRCMVADEMGLGKTIQAIGITYFYKEEWPLL-------------------------------IVVPSSLRYPWTEEIEK----------------WIPELSPEEINVIQNKTDVR------------------------RMSTSKVTVLGYGLLTA-----------------DAKTLIDALNNQNFKVVIVDESHYMKSRNATRSRI-------------------------------LLPIVQKARRAILLTGTPALGRPEELFMQIEALFPQKFGRWTDYAKRYCNAHIRYFGK-----------RPQWDCRGASNLNELHQLLSDIMIRRLKTEVLTQLPPK----------------VRQRIPFDLPSAAAKELNTSFEEWE--------------------------------------------------------------------KIMRTPNSGAMETVMGLITRMFKQTAIAKAGAVKDYIKMMLQNDS-----------------------------------------------LKFLVFAHHLSMLQACTEAVIENKTRYIRIDGSVSS---------------SERIHLVNQFQKD--------------P--DTRVAILSIQA---AGQGLTFTAASH-------------------------VVFAELYW----------------------------------------DPGHIKQAEDRAHRIGQCS-SVNIHYLIANGTLDTLMWGMLNRKAQVTGSTLNGRKEKIQAEEGDKEKWDF--- 
>P32657|CHD1_YEAST LPQYSSNYTSQRPRFEKLSVQPPFIKGGELRDFQLTGINW---------------MAFLWSKGDNGILADEMGLGKTVQTVAFISWLIFARRQ---------------------------NGPHIIVVPLSTMPAWLDTFEK----------------WAPDLNCICYMGNQKSRDTIREYEF----------YTNPRAKGKKTMKFNVLLTTYEYILK---------------------DRAELGSIKWQFMAVDEAHRLKNAESSLYES---------------------------------LNSFKVANRMLITGTPLQNNIKELAALVNFLMPGRFTIDQEIDFENQDEEQEEYI------------------------HDLHRRIQPFILRRLKKDVEKSLPS------KTERILRVELSDVQTEYYKNILTKNYSALTAGAKGGHFS-----------------------------LLNIMNELKKASNHPYLFDNAEERVLQKFGDGKMTRENVLRG--LIMSSGKMVLLDQLLTRLKKDGHRVLIFSQMVRMLDIL--------------------------------------------------------------GDYLSIKGINFQRLDGTVPS---------------AQRRISIDHFNSP--------------DSNDFVFLLSTRAG----GLGINLMTADT-------------------------VVIFDSDW----------------------------------------NPQADLQAMARAHRIGQKN-HVMVYRLVSKDTVEEEVLERARKKMILEYAIISLGVTDGNKYTKKNEPNAG--- 
>P53115|INO80_YEAST EEEEDELNFQNPTSLGEITIEQPKILACTLKEYQLKGLNW---------------LANLYDQGINGILADEMGLGKTVQSISVLAHLAENHNI---------------------------WGPFLVVTPASTLHNWVNEISK----------------FLPQFKILPYWGNANDRKVLRKFWD------------RKNLRYNKNAPFHVMVTSYQMVVT---------------------DANYLQKMKWQYMILDEAQAIKSSQSSRWKN---------------------------------LLSFHCRNRLLLTGTPIQNSMQELWALLHFIMPSLFDSHDEFNEWFSKDIESHAE--------------ANTKLNQQQLRRLHMILKPFMLRRVKKNVQSELGD------KIEIDVLCDLTQRQAKLYQVLKSQISTNYDAIENAATND--------124-------NVKFNIFNPSTNYELCLFLSKLTGEPSLNEFFRVSTTPLLK-134-NISMPSMDRFITESAKLRKLDELLVKLKSEGHRVLIYFQMTKMMDLM--------------------------------------------------------------EEYLTYRQYNHIRLDGSSKL---------------EDRRDLVHDWQTNPEI---------------FVFLLSTRAG----GLGINLTAADT-------------------------VIFYDSDW----------------------------------------NPTIDSQAMDRAHRLGQTR-QVTVYRLLVRGTIEERMRDRAKQKEQVQQVVMEGKTQEKNIKTIEVGENDS--- 
>P38144|ISW1_YEAST AELLKEEDSDDDESIEFQFRESPAYVNGQLRPYQIQGVNW---------------LVSLHKNKIAGILADEMGLGKTLQTISFLGYLRYIEKI---------------------------PGPFLVIAPKSTLNNWLREINR----------------WTPDVNAFILQGDKEERAELIQKKL-------------------LGCDFDVVIASYEIIIRE---------------------KSPLKKINWEYIIIDEAHRIKNEESMLSQV---------------------------------LREFTSRNRLLITGTPLQNNLHELWALLNFLLPDIFSDAQDFDDWFSSESTEEDQ--------------------DKIVKQLHTVLQPFLLRRIKSDVETSLLP------KKELNLYVGMSSMQKKWYKKILEKDLDAVNGSNGSKESK---------------------------TRLLNIMMQLRKCCNHPYLFDGAEPGPPYTTDEH------------LVYNAAKLQVLDKLLKKLKEEGSRVLIFSQMSRLLDIL--------------------------------------------------------------EDYCYFRNYEYCRIDGSTAH---------------EDRIQAIDDYNAPD--------------SKKFVFLLTTRAG----GLGINLTSADV-------------------------VVLYDSDW----------------------------------------NPQADLQAMDRAHRIGQKK-QVKVFRLVTDNSVEEKILERATQKLRLDQLVIQQNRTSLKKKENKADSKDA--- 
>Q08773|ISW2_YEAST MADEEEEIVDTYQEDIFVSESPSFVKSGKLRDYQVQGLNW---------------LISLHENKLSGILADEMGLGKTLQTISFLGYLRYVKQI---------------------------EGPFLIIVPKSTLDNWRREFLK----------------WTPNVNVLVLHGDKDTRADIVRNII-------------------LEARFDVLITSYEMVIRE---------------------KNALKRLAWQYIVIDEAHRIKNEQSALSQI---------------------------------IRLFYSKNRLLITGTPLQNNLHELWALLNFLLPDIFGDSELFDEWFEQNNSEQDQ--------------------EIVIQQLHSVLNPFLLRRVKADVEKSLLP------KIETNVYVGMTDMQIQWYKSLLEKDIDAVNGAVGKREGK---------------------------TRLLNIVMQLRKCCNHPYLFEGAEPGPPYTTDEH------------LIFNSGKMIILDKLLKRLKEKGSRVLIFSQMSRLLDIL--------------------------------------------------------------EDYCYFRDFEYCRIDGSTSH---------------EERIEAIDEYNKPNS--------------EKFVFLLTTRAG----GLGINLVTADT-------------------------VILFDSDW----------------------------------------NPQADLQAMDRAHRIGQKK-QVHVYRFVTENAIEEKVIERAAQKLRLDQLVIQQGTGKKTASLGNSKDDLL--- 
>P32333|MOT1_YEAST RERERDFIQQMMDPSKAKPFKLPIAIKATLRKYQQDGVNW---------------LAFLNKYHLHGILCDDMGLGKTLQTICIIASDQYLRKE----------------DYEKTRSVESRALPSLIICPPSLTGHWENEFDQ----------------YAPFLKVVVYAGGPTVRLTLRPQLS----------------------DADIIVTSYDVARN---------------------DLAVLNKTEYNYCVLDEGHIIKNSQSKLAKA---------------------------------VKEITANHRLILTGTPIQNNVLELWSLFDFLMPGFLGTEKMFQERFAKPIAASRN---------SKTSSKEQEAGVLALEALHKQVLPFMLRRLKEDVLSDLPP------KIIQDYYCELGDLQKQLYMDFTKKQKNVVEKDIENSEIAD------GKQHIFQALQYMRKLCNHPALVLSPNHPQLAQVQDYLKQTGLDLHDIINAPKLSALRTLLFECGIGEEDIDKKASQDQNFPIQNVISQHRALIFCQLKDMLDM-----------------------------------------------------------VENDLFKKYMPSVTYMRLDGSIDP---------------RDRQKVVRKFN---------------EDPSIDCLLLTTKVG----GLGLNLTGADT-------------------------VIFVEHDW----------------------------------------NPMNDLQAMDRAHRIGQKK-VVNVYRIITKGTLEEKIMGLQKFKMNIASTVVNQQNSGLASMDTHQLLDLF--- 
>P31244|RAD16_YEAST ELRNVFTDLKNAPPYVPQRSKQPDGMTIKLLPFQLEGLHW--------------LISQEESIYAGGVLADEMGMGKTIQTIALLMNDLTKSPS-------------------------------LVVAPTVALMQWKNEIEQ---------------HTKGQLKIYIYHGASRTTDIKDLQGY------------------------DVVLTTYAVLES----VFRKQNYGFRRKNGLFKQPSVLHNIDFYRVILDEAHNIKDRQSNTARA---------------------------------VNNLKTQKRWCLSGTPLQNRIGEMYSLIRFLNINPFTKYFCTKCDCASKDWKFTD-------------RMHCDHCSHVIMQHTNFFNHFMLKNIQKFGVEGPGL---ESFNNIQTLLKNIMLRRTKVERADDLGLPPRIVTVRRDFFNEE-------90---------KEYVESFMENNNKLTCPVCHIGLSIDLSQPALEVDLDSFKKQSIVSRLNMSGKWQSSTKIEALVEELYKLRSNKRTIKSIVFSQFTSMLDLVE--------------------------------------------------------------WRLKRAGFQTVKLQGSMSP---------------TQRDETIKYFMNN---------------IQCEVFLVSLKAG----GVALNLCEASQ-------------------------VFILDPWW----------------------------------------NPSVEWQSGDRVHRIGQYR-PVKITRFCIEDSIEARIIELQEKKANMIHATINQDEAAISRLTPADLQFLF--- 
>P40352|RAD26_YEAST LPEWRRPHPNIPDAKLNSQFKIPGEIYSLLFNYQKTCVQW---------------LYELYQQNCGGIIGDEMGLGKTIQVIAFIAALHHSGLL---------------------------TGPVLIVCPATVMKQWCNEFQH----------------WWPPLRTVILHSMGSGMASDQKFKM------------DENDLENLIMNSKPSDFSYEDWKN-20-VVTDGHILITTYVGLRIHSDKLLKVKWQYAVLDEGHKIRNPDSEISLT---------------------------------CKKLKTHNRIILSGTPIQNNLTELWSLFDFIFPGKLGTLPVFQQQFVIPINIGGY---------ANATNIQVQTGYKCAVALRDLISPYLLRRVKADVAKDLPQ------KKEMVLFCKLTKYQRSKYLEFLHSSDLNQIQNGKRNVLF--------------------------------GIDILRKICNHPDLLDRDTKRHNPDYGD--------------PKRSGKMQVVKQLLLLWHKQGYKALLFTQSRQMLDILEEF---------------------------------------------------------ISTKDPDLSHLNYLRMDGTTNI---------------KGRQSLVDRFNNES----------------FDVFLLTTRVG----GLGVNLTGANR-------------------------IIIFDPDW----------------------------------------NPSTDMQARERAWRIGQKR-EVSIYRLMVGGSIEEKIYHRQIFKQFLTNRILTDPKQKRFFKIHELHDLFS--- 
>P32863|RAD54_YEAST FLYRCVTGLVMKDYLEAEAFNTSSEDPLKSDEKALTESQKTEQNNRG---------------AYGCIMADEMGLGKTLQCIALMWTLLRQGPQ-----------------------GKRLIDKCIIVCPSSLVNNWANELIK----------------WLGPNTLTPLAVDGKKSSMGGGNTT------VSQAIHAWAQAQGRNIVKPVLIISYETLRR----------------------VDQLKNCNVGLMLADEGHRLKNGDSLTFTA---------------------------------LDSISCPRRVILSGTPIQNDLSEYFALLSFSNPGLLGSRAEFRKNFENPILRGRD---------ADATDKEITKGEAQLQKLSTIVSKFIIRRTNDILAKYLPC------KYEHVIFVNLKPLQNELYNKLIKSREVKKVVKGVGGSQP------------------------LRAIGILKKLCNHPNLLNFEDEFDDEDDLELPDDYNMPGSKARDVQTKYSAKFSILERFLHKIKTESDDKIVLISNYTQTLDLIEKM-----------------------------------------------------------------CRYKHYSAVRLDGTMSI---------------NKRQKLVDRFNDP--------------EGQEFIFLLSSKAG----GCGINLIGANR-------------------------LILMDPDW----------------------------------------NPAADQQALARVWRDGQKK-DCFIYRFISTGTIEEKIFQRQSMKMSLSSCVVDAKEDVERLFSSDNLRQLF--- 
>P38086|RDH54_YEAST LLGKFLRPHQREGVKFMYDCLMGLARPTIENPDIDCTTKSL--------------VLENDSDISGCLLADDMGLGKTLMSITLIWTLIRQTPF-----------ASKVSCSQSGIPLTGLCKKILVVCPVTLIGNWKREFGK----------------WLNLSRIGVLTLSSRNSPDMDKMAV---------------------RNFLKVQRTYQVLII------------GYEKLLSVSEELEKNKHLIDMLVCDEGHRLKNGASKILNT---------------------------------LKSLDIRRKLLLTGTPIQNDLNEFFTIIDFINPGILGSFASFKRRFIIPITRARD-------TANRYNEELLEKGEERSKEMIEITKRFILRRTNAILEKYLPP------KTDIILFCKPYSQQILAFKDILQGARLDFGQLTFSSSLG--------------------------------LITLLKKVCNSPGLVGSDPYYKSHIKDTQSQDSYSRS--LNSGKLKVLMTLLEGIRKGTKEKVVVVSNYTQTLDIIENL-----------------------------------------------------------------MNMAGMSHCRLDGSIPA---------------KQRDSIVTSFNRN---------------PAIFGFLLSAKSG----GVGLNLVGRSR-------------------------LILFDNDW----------------------------------------NPSVDLQAMSRIHRDGQKK-PCFIYRLVTTGCIDEKILQRQLMKNSLSQKFLGDSEMRNKESSNDDLFNKE--- 
>Q08562|RIS1_YEAST QIRALLENVKQSESIIDGEALTPEDMTVNLLKHQRLGLHW--------------LLQVENSAKKGGLLADDMGLGKTIQAIALMLANRSEESK---------------------------CKTNLIVAPVSVLRVWKGELET----------------KVKKRAKFTTFIFGGSGNGKVKHWR-------------------DLARYDAVLVSYQTLAN-19-VPHIQALNRLKTSNEYYSPFFCNDSTFYRILLDEGQNIKNKNTRASKA---------------------------------CCTINGMYRWVLSGTPIQNSMDELYSLIRFLRIPPYHKEQRFKLDIGRFFQRNKQ------------YQYDNEDRKNALRKVRVLLNAIMLRRSKADKIDGKPL-LELPPKIVEVDESRLKGEELKFYTALESKNQALAKKLLNNSTRGS-------124-------CQRLTNEKDIVSHKLYDQVINQGFTEEDLHAEYLSEMEKQKIQQKNVYVPNFESLEPSTKIEQCIQVIQRVFDESATEKIIIFSQFTTFFEILE-------------------------------------------------------------HFLKNKLNFPYLKYIGSMNA---------------QRRSDVINEFYRD---------------PEKRILLISMKAG----NSGLTLTCANH-------------------------VVIVDPFW----------------------------------------NPYVEEQAQDRCYRISQTK-KVQVHKLFIKDSVEDRISELQKRKKEMVDSAMDPGKIKEVNSLGRRELGFL--- 
>P32849|RAD5_YEAST KQFKWPNDMSWAAQNLQQDHVNVEDGIFFYANLHSGEFSLA--------------KPILKTMIKGGILSDEMGLGKTVAAYSLVLSCPHDSDV-5-FDIENTAVSDNLPSTWQDNKKPYASKTTLIVVPMSLLTQWSNEFTK--------------ANNSPDMYHEVYYGGNVSSLKTLLTKT--------------------KTPPTVVLTTYGIVQN-----EWTKHSKGRMTDEDVNISSGLFSVNFYRIIIDEGHNIRNRTTVTSKA---------------------------------VMALQGKCKWVLTGTPIINRLDDLYSLVKFLELDPWRQINYWKTFVSTPFESKNY--------------------KQAFDVVNAILEPVLLRRTKQMKDKDGKPLVELPPKEVVIKRLPFSKSQDLLYKFLLDKAEVSVKSGIARGDLL--------111--------CEKCLFEYIEFQNSKNLGLKCPNCRNQIDACRLLALVQTNSNSKNLEFKPYSPASKSSKITALLKELQLLQDSSAGEQVVIFSQFSTYLDIL----------------------------------------------------------EKELTHTFSKDVAKIYKFDGRLSL---------------KERTSVLADFAVKD-------------YSRQKILLLSLKAG----GVGLNLTCASH-------------------------AYMMDPWW----------------------------------------SPSMEDQAIDRLHRIGQTN-SVKVMRFIIQDSIEEKMLRIQEKKRTIGEAMDTDEDERRKRRIEEIQMLFE--- 
>P32597|STH1_YEAST EREKTDYYEVAHRIKEKIDKQPSILVGGTLKEYQLRGLEW---------------MVSLYNNHLNGILADEMGLGKTIQSISLITYLYEVKKD---------------------------IGPFLVIVPLSTITNWTLEFEK----------------WAPSLNTIIYKGTPNQRHSLQHQIR--------------------VGNFDVLLTTYEYIIK---------------------DKSLLSKHDWAHMIIDEGHRMKNAQSKLSFT--------------------------------ISHYYRTRNRLILTGTPLQNNLPELWALLNFVLPKIFNSAKTFEDWFNTPFANTGT---------QEKLELTEEETLLIIRRLHKVLRPFLLRRLKKEVEKDLPD------KVEKVIKCKLSGLQQQLYQQMLKHNALFVGAGTEGATKG-------------------------GIKGLNNKIMQLRKICNHPFVFDEVEGVVNPSRGNSD----------LLFRVAGKFELLDRVLPKFKASGHRVLMFFQMTQVMDIM--------------------------------------------------------------EDFLRMKDLKYMRLDGSTKT---------------EERTEMLNAFNAPD--------------SDYFCFLLSTRAG----GLGLNLQTADT-------------------------VIIFDTDW----------------------------------------NPHQDLQAQDRAHRIGQKN-EVRILRLITTDSVEEVILERAMQKLDIDGKVIQAGKFDNKSTAEEQEAFLR--- 
>Q05471|SWR1_YEAST DVEEDAETKVQEEQLSVVDVPVPSLLRGNLRTYQKQGLNW---------------LASLYNNHTNGILADEMGLGKTIQTISLLAYLACEKEN---------------------------WGPHLIVVPTSVLLNWEMEFKR----------------FAPGFKVLTYYGSPQQRKEKRKGWN-------------------KPDAFHVCIVSYQLVVQD---------------------QHSFKRKRWQYMVLDEAHNIKNFRSTRWQA---------------------------------LLNFNTQRRLLLTGTPLQNNLAELWSLLYFLMPQTVIDGKKVSGFADLDAFQQWFGRPVDKIIETGQNFGQDKETKKTVAKLHQVLRPYLLRRLKADVEKQMPA------KYEHIVYCKLSKRQRFLYDDFMSRAQTKATLASGNFMSI--------124-------SNKQKLEGTVDMLNFLKMVNKLRCDRRPIFGKNLIDLLTKD-83-LTIAFPDKSLLQYDCGKLQKLAILLQQLKDNGHRALIFTQMTKVLDVL--------------------------------------------------------------EQFLNYHGYLYMRLDGATKI---------------EDRQILTERFNTDSR---------------ITVFILSSRSG----GLGINLTGADT-------------------------VIFYDSDW----------------------------------------NPAMDKQCQDRCHRIGQTR-DVHIYRFVSEHTIESNILKKANQKRQLDNVVIQEGDFTTDYFSKLSVRDLL--- 
>P31380|YAB9_YEAST VISTTSRNGRKPIVKFFKGKPRLLSPEISLKDYQQTGINW---------------LNLLYQNKMSCILADDMGLGKTCQVISFFAYLKQINEP----------------------------GPHLVVVPSSTLENWLREFQK----------------FAPALKIEPYYGSLQEREELRDILE------------------RNAGKYDVIVTTYNLAAG------------------NKYDVSFLKNRNFNVVVYDEGHMLKNSTSERFAK---------------------------------LMKIRANFRLLLTGTPLQNNLKELMSLLEFIMPNLFISKKESFDAIFKQRAKTTD----------DNKNHNPLLAQEAITRAKTMMKPFILRRRKDQVLKHLPP------KHTHIQYCELNAIQKKIYDKEIQIVLEHKRMIKDGELPK--------42---------SDAILDEPAYAENGNKEYIKEDMSYMTDFELHKLCCNFPNTLSKYQLHNDEWMQSGKIDALKKLLKTIIVDKQEKVLIFSLFTQVLDILEMV-----------------------------------------------------------------LSTLDYKFLRLDGSTQV---------------NDRQLLIDKFYEDKD---------------IPIFILSTKAG----GFGINLVCANN-------------------------VIIFDQSF----------------------------------------NPHDDRQAADRAHRVGQTK-EVNITTLITKDSIEEKIHQLAKNKLALDSYISEDKKSQDVLESKVSDMLED--- 
>P43610|YFK8_YEAST QKKNEDTTTQNGAPDDAAIKQPRLLKNCILKPYQLEGLNW---------------LITLYENGLNGILADEMGLGKTVQSIALLAFIYEMDTK----------------------------GPFLVTAPLSTLDNWMNEFAK----------------FAPDLPVLKYYGTNGYKERSAKLKN----------------FFKQHGGTGIVITSYEIILRD---------------------TDLIMSQNWKFLIVDEGHRLKNINCRLIKE---------------------------------LKKINTSNRLLLTGTPLQNNLAELWSLLNFIMPDIFADFEIFNKWFDFDSLNLGS----GSNSEALNKLINDELQKNLISNLHTILKPFLLRRLKKVVLANILP-----PKREYIINCPMTSAQEKFYKAGLNGKLKKTMFKELIKDFF--------39---------LQMDKLYKKNLQMEISNKKLQNMMMQLRQIIDSTFLFYFPYLHPEDLTLETLLKTSGKLQILQKLIPPLISEGHKVLIYSQFVNMLDLIEDW-----------------------------------------------------------------CDLNSFATFRIDGSVNN---------------ETRKDQLEKFNSSKD--------------KHNIFLLSTRAA----GLGINLVGADT-------------------------VVLFDSDW----------------------------------------NPQVDLQAMDRCHRIGQES-PVIVYRLCCDNTIEHVILTRAANKRNLERMVIQMGKFNNLKKLALNEGSFL--- 
>Q06554|YL247_YEAST LIARSPDEVGPSLLWNKLTGYILTTEDAAHLYNQYRKERL----------------SGDYPVCAKGVLAEEMGLGKTIEILSLILLNRRKLKD------------SEATFIDDENRTITKTKTTLIICPNAILKQWLEEIEL----------------HANSLKWYTYRGYNEIMKDCKTVDE----------------AVQQLCQYDIIVTSYNIIATE-4-EFNRSIRSRRLKSPKYDYSSPLALMQFYRIILDEVQMLRSSSTYSAKC---------------------------------TSLLHRIHTWGVSGTPIQNIYNFRMIMSYLKLHPFCDEVDFIRTLQEEIKLRNEA-----------------KDYTSNDFVCQLKGVRFSIKDCMNIFYRYDLC---IRHSKANVASQIHIPRQHNFIIPLEFAPIEWDNYLNLWNNFL--------635--------PRREGADSSQDNSNENSIISNMSEVEKLFGNKYEQFHQINEVHQIHIKESFGAKIDFVIKLISYLRLKSEQENADPPQVILYSQKTEYLKV------------------------------------------------------------------IGKVLKLYH-IEHLACLSN------------TANVGETINNFK---------------RQPSVTCLLLNVKTL----GAGLNLINAKH-------------------------IFLLDPIL----------------------------------------NNSDELQAMGRNNRIGQDE--ETFVWNFMIRNTVEENILRYKCILEERKRKEKSKKGDKYDEAQDETDNEES-- 
>P60240|RAPA_ECOLI ----------YSSEQFRMPYSGLRGQRTSLIPHQLNIAHD-----------------VGRRHAPRVLLADEVGLGKTIEAGMILHQQLLSGAA----------------------------ERVLIIVPETLQHQWLVEMLR----------------RFNLRFALFDDERYAEAQ----------------------------HDAYNPFDTEQLVICS-----------LDFARRSKQRLEHLCEAEWDLLVVDEAHHLVWSEDAPSRE----------------------------YQAIEQLAEHVPGVLLLTATPEQLGMESHFARLRLLDPNRFHDFAQFVEEQKNYRPVADA--------------VAMLLAGNKLSNDELNMLGEMIGEQDIEPLLQAANS-------------DSEDAQSARQELVSMLMDRHGTSRVLFRNTRNGVKG--------------FPKRELHTIKLPLPTQYQTAIKVSGIMGARKSAEDRARDMLYPERIYQEFEGDNATWWNFDPRVEWLMGYLTSHRSQKVLVICAKAATALQ------------------------------------------------------------LEQVLREREGIRAAVFHEGMSII----------------ERDRAAAWFAEE---------------DTGAQVLLCSEIG----SEGRNFQFASH-------------------------MVMFDLPF----------------------------------------NPDLLEQRIGRLDRIGQAH-DIQIHVPYLEKTAQSVLVRWYHEGLDAFEHTCPTGRTIYDSVYNDLINYLA--- 
 

SF2: Suv3 
>Q8IYB8|SUV3_HUMAN -----------------------------------------------------------AMQRKIIFHSGPTNSGKTYHAIQKYFSAKSG----------------------------------VYCGPLKLLAHEIFEKSNAAG-----------------VPCDLVTGEERVTVQPNGKQA------------------------SHVSCTVEMCSVTTPYEVA---------------------------VIDEIQMIRDPARGWAWTRALLGLC-------------AEEVHLCGEAAIDLVMEL-MYTTGEEVEVRD--YKRLTPIS---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------VLDHALESLDNLRPGDCIVCFSKNDIY-SVSRQIEI---------------------------------------------------------------------RGLESAVIYGSL---------------PPGTKLAQAKKFNDPN---------------DPCKILVATDAI----GMGLNLSIRRI-------------------------IFYSLIKPSI---------------------------NEKGERELEPITTSQALQIAGRAGRFSSRF----KEGEVTTMNHEDLSLLKEILKRPVDPIRAAGLHPTAEQIEMFAYHLPDATL 
>P32580|SUV3_YEAST --QTFDHVYEQEILPMMTNTDDTDGAHNVDITNPAEWFPEARK-----------------IRRHIIMHIGPTNSGKTYRALQKLKSVDRGYY----------------------------------AGPLRLLAREVYDRFHAEKI-----------------RCNLLTGEEVIRDLD--------------------------DRGNSAGLTSGTVEMVPINQ------------------------KFDVVVLDEIQMMSDGDRGWAWTNALLGVV-------------SKEVHLCGEKSVLPLVKSIVKMTGDKLTINE--YERLGKLSVEEKPI--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------KDGIKGLRKGDCVVAF-SKKKILDLKL--------------------------------------------------------------KIEKDTNLKVAVIYGSL---------------PPETRVQQAALFNNGE-----------------YDIMVASDAI----GMGLNLSIDRV-------------------------VFTTNMKYNG--------------------------------EELMEMTSSQIKQIGGRAGRFKSRS----ASGGVPQGFITSFESKVLKSVRKAIEAPVEYLKTAVTWPTDEICAQLMTQF 
 

SF2: T3R 
>P08764|BPP1_ECOLI MNVFVSATSHQEDNVSIRLLVNPELRLTEQQYYKNIKKVQ-------ELNGIEHVKNNYDARSNVIDVSMETGTGKTYTYTKTIF----------------------------DLNKSFGINKFIIIVPTLSIKAGTVNFLKSDALK----------------EHFRDDYEREIKTYVV----------------ESQKNAGKSTKSYMPQAIHDFVEASNFNKKYIH-20-GLLDNHFDSPFSALGAVKPFIIIDEPHKFPTGKKTWE----------------------------------NIEKFNAQYIIRYGATFSEGYKNLVYRLTAVDAFNEDLVKGIDAYIEDIVGDGDANLKFIKSDGEEV--------------------------------------------------------------------------------TFELNENNKKTLFKLTKGESLSKTHSAIHDLTLDALGKNTVVLSNGIELKIGCSINPYSYDQTLADSMMRKAIKEHFKLEKEFLTQR-------PRIKPLTLFFIDDIEGYRDGNNIAGSLKAKFEEYVLAEANELLKIEKDEFYSNYLEKTVKDISSVHG----------------GYFSKDNSDKDDKIEKE------------------INEILHDKELLL--------------SLDNPRRFIFSKWT---LREGWDNPNVF-------------------------QICKLRSSG----------------------------------------STTSKLQEVGRGLRLPVN--EYMCRVKDRNFTLKYYVDFTEKDFVDSLVKEVNESSFKERVPSKFTQELKEQ-- 
>Q5ZND2|BP15I_ECOLI MNVFVSATPHLTDNVAVRLLANPELKLSEQQYYNNIKNVQ-------AFNGIAHSKDNHNAKSNIIDVSMETGTGKTYTYIKTIF----------------------------DLNKSFGINKFIIIVPTLSIKAGTVNFLKSDALK----------------EHFRDDYKRELRTYVV----------------ESQKNAGKNTKSYMPQAIHDFVEASNFNKKYIH-20-GLLDNQFNTPVDALRAVKPFIIIDEPHRFPTGKKTWE----------------------------------NIEKFNAQYIIRYGATFSEGYKNLVYRLTAVDAFNDDLVKGIDAYIEDIVGDGNANLKFVKSDGKEA--------------------------------------------------------------------------------TFELNENNNKKSFKLAKGESLSKTHSAIHDLTLDALNKSTAVLSNGIELKIGSSINPYSYDQTLADNMMRKAVKEHFKLEKELLTQR-------PRIKPLTLFFIDDIEGYRDGNDISGSLKTKFEEYVLAEANELLKTEQDAFYKNYLEKTVTNISSVHG----------------GYFSKDNSDKDDKIEQE------------------INEILHDKELLL--------------SLDNPRRFIFSKWT---LREGWDNPNVF-------------------------QICKLRSSG----------------------------------------STTSKLQEVGRGLRLPVN--EYMCRVKDRNFTLKYYVDFTEKDFVDSLVKEVNESSFKERVPSKFTQELKEQ-- 
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Supplementary Figure S1  

Alignment of the helicase core of SF1 and SF2 proteins. SF1 and SF2 proteins from H. 

sapiens (Black), S. cerevisiae (violet), E. coli (green), and representative members of Flavi- 

Poty- and Pox-viruses (red) were identified and retrieved from Uniprot and NCBI databases. The 

helicase core sequences were aligned using ClustalW [1] and Seaview [2] alignment and 

visualization programs. The resulting alignments were further refined by hand using structural 

information. For clarity, large insertions are removed from the alignment. These sections are 

marked by cyan highlights of the number of deleted residues. Proteins are listed in alphabetical 

order by organism. Helicase motif designations are indicated at the top of the alignment. 

Characteristic residues in each motif are highlighted in yellow.  

The numbering of the motifs is based largely on the original designation by Gorbalenya and 

Koonin [3]. Exceptions are as follows: motifs V, Va, and Vb were designated as a single motif 

V, and motif IIIa, present in SF1 proteins, but absent in most SF2 proteins. Motif IIIa in the SF1 

was historically termed motif IV. However, structural comparisons of SF2 and SF1 proteins 

revealed that the position of motif IV in SF1 differed from the position of motif IV in SF2 

proteins [4]. The SF1 motif corresponding to motif IV in SF2 was then termed motif IVa. For 

consistency, we chose here to assign the SF2 designation to both groups, i.e., the SF1 motif IVa 

is labeled here motif IV as well.  

Several motifs that are primarily involved in nucleic acid binding show little sequence 

conservation (e.g. motifs Ib, Vb). In protein families with little structural information, 

appropriate designation of these motifs was ambigous. For this reason, no or only minimal 

highlighting of these motifs is shown. Similarly, motif Q is difficult to assign with limited 

structural information, and the corresponding sequence assignment should be viewed with care.   

We only included certain viral SF2 proteins, even though many viruses encode SF1 and SF2 

helicases [5,6]. However, sequence and structural information for most of these proteins is very 

limited. In contrast, the flaviviral NS3 proteins and the poxviral NPH-II helicase from vaccinia 

virus are among the biochemically and structurally best characterized SF2 helicases. In addition, 

flaviviridae NS3 and poxiviridae NPH-II, together with the CI helicases from potyviridae, bear 

interesting resemblance in sequence to the DEAH/RHA family. We therefore included in the 

alignment two viral proteins from each of these virus types (poxviruses, potyviruses, and three 
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flavivirus families). Comparing these well characterized proteins to other SF2 helicases may 

provide valuable insight into the function of other SF2 proteins.   

  

Note: Because of the large size of the alignment layout, it is best viewed and printed at 400 % of 

its original size. 

 



SF 1 2
Family UvrD/Rep Pif1-like Upf1-like Swi/Snf
S. cerevisiae Srs2p Pif1p Sen1p Upf1p Hcs1p Dna2p Mtt1p Mot1p Rad54p Rdh54p Rad26p Isw1p Isw2p Chd1p Sth1p Yfk8p Ino80p Yab9p Swr1p Rad16p Yl427p

Hmi1p Rrm3p Rad5p
Yl427p

Human FBH HELB PIF1 SETX IBP160 UPF1 IGHMBP2 DNA2 MOV10 BTAF1 Rad54 RA54B ERCC6 SMAC1 SMAC5 CHD1 SMCA2 HELLS INOC1 SMRCD EP400 SMAL1 HLTF SHRPH
LBA1 ZNFX1 MOV10L1 ATRX CHD2 SMCA4 SRCAP ZRAB3 TTF2

HELZ CHD3
PR285 CHD4
ptMRDFL1 CHD5

CHD6
CHD7
CHD8
CHD9

SF 2
Family Rad3/Xpd Ski2-like DEAH/RHA RIG-I-like RecQ-like
S. cerevisiae Chl1p Rad3p Ski2p Mtr4p Hfm1p Slh1p Brr2p Prp22p Prp16p Prp43 Dhr2p Dhr1p YL419p Prp2p Mph1p Sqs1p Hrq1p
Human DDX11 ERCC2 SKIV2 SK2L2 HFM1 HL308 HELC1 U5200 DDX60 DHX8 DHX38 DHX15 DHX33 DHX37 DHX9 DQX1 DHX34 RIG-I FANCM Dicer RecQ1 RecQ5

DDX12 DHX16 DHX35 DHX40 DHX36 IFIH1 BLM
RTEL1 DHX57 LPG2 WRN
FANCJ DHX29 RecQ4

DHX30

SF 2
Family DEAD-box
S. cerevisiae Prp5p Dbp9p Dbp6p Tif1p/Tif2p Fal1p Dhh1p Dbp5p Sub2p Has1p Mss116p Dbp4p Sbp4p Dbp7p Rrp3p Dbp8p Drs1p Dbp10p Dbp3p Ded1p Dbp2p Prp28p Mak5p Rok1p Mrh4p

Dbp1p
Human DDX46 DDX56 DDX51 DDX21 DDX2A RecQ5 DDX6 DDX19 DDX39 DDX18 DDX10 DDX55 DDX31 DDX47 DDX49 DDX27 DDX54 DDX17 DDX3Y DDX53 DDX23 DDX24 DDX52 DDX28

DDX42 DDX50 DDX20 UAP56 DDX3X DDX43 DDX41
DDX25 DDX4 DDX5

DDX1
DDX59

Supplementary table TS1. List of eukaryotic proteins used in the SF1/2 alignment.  Proteins from S. cerevisae and H. sapiens are listed by family, with homologous/orthologous proteins shown in the same column in each subtable. SUV3 homologs from both organisms could not be assigned to a family.  

SF 1 2
Family UvrD/Rep Pif1-like Upf1-like Swi/Snf Rad3/Xpd Ski2-like DEAH/RHA RIG-I-like RecQ-like DEAD-box RecG-like
E. Coli RecB TraI Z1202 RapA DinG Q6XGE6 HrpA RecG DbpA RecG

Rep RecD UL1 YoaA HrpB PriA RhlB PriA
UvrD MFD Dead MFD
HelD RhlE

SrmB

Supplementary table TS2. List of SF1/2 proteins from E.coli  used in the alignment. The highly similar t ype III restrictions enzymes BPP1 and BP15I could not be assigned to 
any  family. 
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Supplementary Figure S2  

Cladogram for UvrD/Rep and Pif1-like families. The cladogram shows an example of the 

phylogenetic analyses for two SF1 protein families, based on the sequence alignment of the 

helicase core (Suppl. Fig.S1). The figure shows the result of an analysis using distance- and 

character-based program options (BioNJ, protpars) of Seaview4 [7,8]. Consistent grouping of 

proteins into family clusters, such as those seen here, were obtained with various phylogenetic 

methods. However, topologies of phylogenetic trees varied on occasion, dependent on the 

algorithm used. This variation is presumably due to the large number of unavoidable sequence 

gaps in the alignment (Suppl. Fig.S1). In several instances, branching was not supported by high 

bootstrap values. Consequently, the evolutionary relationship between individual family 

members and the phylogenetic relationship between the families (Fig.1) should thus be viewed 

with care. Nonetheless, the cladograms revealed several phylogenetic relations that are in 

excellent with structural data (Figs.3,4), for example the close relation of the NS3/NPH-II group 

to the DEAH/RHA proteins (Figs.3,4).   
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Supplementary Figure S3 

Characteristic sequence motifs for the individual SF1 and SF2 protein families. Sequence 

conservation on the family/group level of the characteristic helicase motifs is shown as sequence 

logo [9]. The height of the amino acid symbols reflects the sequence conservation and the color 

their chemical properties: polar - green, basic - blue, acidic – red, and hydrophobic -black. 

Sequence positions that are only conserved within a given family/group are not displayed.  

 



Fairman et al.  Supplementary Material 

9 

 

 

 

 

 

 

 

Supplementary Figure S4  

The putative adenine stacking platform in motif IIIa of SF1 proteins. Sidechains of 

conserved residues that provide specificity for the adenosine base are shown from similar angles 

in structures of the SF1 helicase UPF1 [10] (A) and SF2 DEAD-box protein Vasa [11] (B). 

Atoms are colored as follows: C – white, O – red and N – blue. Residues of the Q-motif that 

contact the adenosine in a specific manner are positioned similarly in both structures (Q475, 

N472 in UPF1; Q272 in Vasa). A conserved aromatic residue stacking on the adenine base is 

located in motifs IIIa in UPF1, but in the Q-motif in Vasa (Y702 in UPF1, Y265 in Vasa). 

Notably, this residue approaches the adenine base from opposite direction in SF1 (top) and SF2 

(bottom). In addition, motif IIIa contains a highly conserved arginine.  

Upf1 (S F 1) Vasa (DE AD ‐box, S F 2)

Y 265

Q272

Q475

N472

Y 702 IIIa

QQ*

A B

ATP

ATP

Upf1 (S F 1) Vasa (DE AD ‐box, S F 2)

Y 265

Q272

Q475

N472

Y 702 IIIa

QQQQ*

A B

ATP

ATP
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Supplementary Figure S5  

Characteristic “pins” in structures of SF1 and SF2 helicases. Representative structures of 

proteins from different SF2 and SF1 families, containing “pin” domains, a prominent β-hairpin. 

The helicase domain 1A is blue, 2A pink, accessory/ inserted domains are light-beige.  The “pin” 

is green in all structures. ATP and nucleic acid, are magenta or orange, respectively. In the left 

panels, all structures are oriented as shown in Fig.4. The right panels show the structures rotated 

by roughly 900 (indicated by a yellow arrow), zoomed into the region containing the “pin”. Panel 
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D shows the DEAD-box protein Vasa as example for a family lacking a “pin”. The following 

structures are shown: (A) Hel308 (Archaeoglobus fulgidus) [12], (B) HCV NS3 (Hepatitis C 

virus) [13], (C) Prp43p (S. cerevisiae) [14], (D) Vasa (D. melanogaster) [15], (E) RecD2 (D. 

radiodurans) [15], (F) PcrA (B. stearothermophilus) [16]. We note that Rad3/XPD proteins, 

instead of a β-hairpin, have a 2-helix insertion in a similar location between motifs Va and VI 

[17]. It is unclear whether this motif serves a function similar to the “pin”. 
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