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C73 R78 E208  R209 C217

gi|1169225|sp|P44859|DAPF_HAEI/1-466  -----------------------------MQFSKMHGLGNDFVVVDGVTQNVF-FTPETIRR-------LANRHCGIGFDQLLIVEAPYDPELDFHYR--------------IFNADGSEVSQCGNGARCFARFVTLKGL---TNKKDISVSTQKGNMVLTVKDDNQ---------------IRVNMGEPIWEPAKIPFT-------ANKFEKNYILRTDI-----QTVLCGAVSMGNPHCVVQVD-DIQTAN-------VEQLGPLLESHERFPERVNAGFMQIINKE------HIKLRVYERGAG-ETQACGSGACAAVAVGIMQG-----LLNN--NVQVDLPGGS----LMIEWNGVG---HPLYMTGEATHIYDGFITL---------------------------------------------------------------------------------- 
gi|34103838|gb|AAQ60199.1|/1-466      ---------------------------MKLKFSKMHGLGNDFMVIDGVRQTVS-LTPEQIRL-------LGNRQLGIGFDQLLLVEPAREAGHDFRYR--------------IFNNDGGEVEQCGNGARCFAKFVRDQGL---TGKSRIEVETARGVIAPEYLGDGL---------------ARVDMGVPRFRPADLPFL-------ADAEALTYSLPLPE-----GRCEIGIASMGNPHAVQRVD-DVDAAP-------VAEVGPAIESHPAFPQRVNAGFMQIVNRG------EIRLRVYERGAG-ETLACGTGACAAVVCGIRQG-----LLDA--RVTVHARGGD----IVIEWAGEG---SPVIMTGPAVTVFQGEIEL---------------------------------------------------------------------------------- 
gi|33862988|ref|NP_894548.1|/1-466    -------------------------MLVMLQFSKYQGLGNDFLLIDGREDQLTQQVINPDPAW---VRKICDRHFGIGADGLILAL-PPRADGDLRMQ--------------IFNADGSLAEMCGNGIRCLTRFLADIEG--DLCVQRWNIETLAGIICPVLQEDGQ---------------ICVDMGTPFLDPESIPTT----LTIGSAGLPQGECHLGS-----TSLHVAAVGMGNPHLIVPVE-DLENIP-------FENWGQRLEKHHAFPAKTNVHFLKIHSPN------QLEIRVWERGSG-PTLACGTGACASLVATCLLG-------LSDDHAEVLLPGGV----LQISWPGRR---GSVFMTGPAEPIFDGVLTPLLSPS----HAEVLP--------------------QDDQII----------------------------------------- 
gi|33865788|ref|NP_897347.1|/1-466    ----------------------------MLQFSKYQGLGNDFLILEGRQGQLPQSVVEPDPVW---VRQLCDRRFGIGGDGVILAL-PPQGQGDLRMR--------------IFNADGSEAEMCGNGIRCLARFLADSDG--DAPGKRWAIETPAGLIRPELQSDGQ---------------LRVDMGAPFLEPSSIPTT----LPL-VDGLARGSADLAD-----RALEVAAVGMGNPHVVVPVE-DLNAIP-------FDAWGAALEVHHLFPAKTNVHFLQVHARN------RLEIRVWERGAG-PTLACGTGACATLVAAVLLG-------LADDHAEVMLPGGP----LQIAWPGRH---GAVLMTGPAVAVFDGVLSPDLMPVGESLVAEPLTPDVADNAPFDCSRDCVDSCQQPDNCLRDAAQQQVQAFLNSTSLDAMLNLASESLEQRTRARFERDTL 
gi|33575228|emb|CAE30691.1|/1-466     ---------------------MGDNPCMMWNFTKMHGAGNDFVVLDGVRQDIA-MTPERARA-------LADRHFGIGADQILLVEPATRADADFRYR--------------IFNADGSEVEHCGNGARCFVRFVHEQGL---SARNPLRAEIVTGVIVLDEGEDEQ---------------VTVDMGSTRFDPPSLPFDSTGLSAQTQGQDTVWNLEIDAPAGLPRSVAISTVAISNPHAVQVVD-DVDAAP-------VGVIGPLVESHPRFARRVNVGFMQVVDRH------QIRLRVYERGAG-ETLACGTGACAAVAAGVRRG-----LLDS--PVRVHTRGGM----LTVDWNGER-----LRMTGPAISVFSGQVDIDRLVFTSGLHR----------------------------------------------------------------------- 
gi|23325279|gb|AAN23952.1|AE01/1-466  ------------------------------------------MVYLDKS-----GKFEPTADEVRFLCDR---HFGIGGDGLIRLTRPDFVSDLSDDQLSDVLAGGAKWFMDYRNADGSLAEMCGNGTRAITLFAQREGV---ADSTEPFRLGTRAGVKILTPRGNMRP----------YGANVFQVEMGEWKIGETDAYEV-------------TIPGTE-----GSARGTFVDMGNPHVVAVIEDAFASLP----VVESLDLVTKPVVAPVIESDQNVEFVRVDDIDQSTGVGEATMRVNERGCG-ETLSCGTGLCATGIVLQAKTG--------ISHWDITVRGGT----LRVDVT-----DSDVKLTGAATLVADIDLL----------------------------------------------------------------------------------- 
gi|33520022|ref|NP_878854.1|/1-466    -----------------------------MRFSKMHGLGNDFVIIDSITQKVY-FNSDKIRS-------LSNRFYGIGFDQLLVVEPPYDPNIDFHCR--------------IYNADGSEVYQCGNGIRCVARFVCIKKL---TNKQHIKISTDTYSMMLSVLDSEF---------------ISVNMGEPIFDPIKIPFF-------STQYQKMYVLFVPN-----FTILCGVVSIGNPHCVILVE-QVDLVP-------VTVLGSILENHHCFPKKANISFMQIISQN------NIKLRVYERGSG-ETKACGSAACAAVAIGIQQG-----LLKKNISVQVNLPGGD----LFISWKGLG---YPLYMIGSATYIYDGCINL---------------------------------------------------------------------------------- 
gi|6014913|sp|O32114|DAPF_BACS/1-466  --------------------------MNSFRFTKMHGLGNSYIYVNQFEEQLPEEKLSEIAI------QVSSVYTGIGSDGMILIC-PSD-QAPVKMR--------------IFNNDGSEGKNCGNGLRCVAKYAYEHKL---VEETSFLIETLSGLVKAEVQVENG-K----------VNVVTVDMGEPRLTKSELPM-----LDGGEEHTINETMAFGE-----VELTGTAVSMGNPHIVFPIA-DIEQAP-------LTTLGPVIEKDPRFPEGINVEFVETVNEQ------ELHFRVWERGSG-ITQACGTGACAAAVASVLNG-----VSKRNQDITVHLAGGD----LVINWKDN----GHVMMTGPAETVCEGVYFL---------------------------------------------------------------------------------- 
gi|32491019|ref|NP_871273.1|/1-466    -----------------------------MKFSKMHSLGNDFVIVNNIDKKNNISPIFIKKLS--------DRYTGIGFDQLILIEFFCKKYFYFKIK--------------IFNSDSSESFQCINGIRCVFMFLKIKKLIK---KNIAFIGNNLGLSKTLMTKN---------------KLICVKIKPPRFYIEKDILVN----------PKYNNKEKIILRIFKKKITCYFVFVGNPHCIIISKNIEYNNFS--------LLSKYLLKNNIFPNKINISIMNILDFD------LIKLKVYERGSG-ETQSCGSAAAAAAAVAIYYKKLN-------KKIKVNFSRGN----LYVYWEKIG---NFMSIIGPANHIYDGKINF---------------------------------------------------------------------------------- 
gi|16131661|ref|NP_418254.1|/1-466    ----------------------------MMQFSKMHGLGNDFMVVDAVTQNVF-FSPELIRR-------LADRHLGVGFDQLLVVEPPYDPELDFHYR--------------IFNADGSEVAQCGNGARCFARFVRLKGL---TNKRDIRVSTANGRMVLTVTDDDL---------------VRVNMGEPNFEPSAVPFR-------ANKAEKTYIMRAAE-----QTILCGVVSMGNPHCVIQVD-DVDTAA-------VETLGPVLESHERFPERANIGFMQVVKRE------HIRLRVYERGAG-ETQACGSGACAAVAVGIQQG-----LLAE--EVRVELPGGR----LDIAWKGPG---HPLYMTGPAVHVYDGFIHL---------------------------------------------------------------------------------- 
gi|32171430|sp|Q88V90|DAPF_LAC/1-466  ---------------------------MAVKMIKVHGSGNDFYLLDQTQFQAP-LSDADLKQLAINICKRDGAGLYDGADGVLVVDKSEHPQVLGRMR--------------VINADGTEASMCGNGLRTVARYLGTQNS---QEDFR--VQTMYADLKVQAVADFAAH----------VPAYSVEISPVTFDAQTLGMHANN----DATTIINEKIPALS-----ADLKFSAVAVPNPHLIAFVDHDTLVGP----ELGRIGEWMNDGKNQIFPDGVNVSFVEVLGPN------SIFVRTFERGVG-FTNACGTAMSASSLMYVLLHQES---TDFNQEIHVTNPGGM----VKTVVHQGADEEYWMELIGNATFVRIVTLPLEDALQGDYSPVTATETGEQVAYEDFVANLAKA-------------------------------------------------- 
gi|32129480|sp|Q87DI4|DAPF_XYL/1-466  --------------------MGVESVRCPLHFTKMQGAGNDFVVLDLRDGTPP-PDAALVAW-------LADRHFGIGCDQVIAIEPPRGVGVFAAYR--------------IWNADGSAAQQCGNGARCVAAWLVRDGS---VATEHFLIDSPVQTHSVRCIGKDE---------------YAVEMGLPVFEPERIPLSG------FPNALGEYVLSLQG-----EVLCCGAVSMGNPHAVVEVD-LIDVAP-------VERIGPLLQQHSAFPESVNVSFVQVIDPG------LVRLRVYERGAG-ETLACGSGACAAAVVLMQRG-----RVGR--DVRVVLPGGT----LRVQWPVSG---GPVTLSGPARCVFDGVWYG---------------------------------------------------------------------------------- 
gi|29839333|sp|Q8FYF0|DAPF_BRU/1-466  -----------------------MATKA--AFARMNGLGNQIIVADMRGRADSITSAAAIRLA---SDSE------TAFDQIMAIHDPRTPGTDYYIA--------------IINCDGTQAQACGNGTRCVVQALAAETG-----RHAFTFETRAGILTATEH-DDG--------------LISVDMGTPRFDWQDIPLA------QAVADTRKIELQVGP-ADAPVLHSPSIASMGNPHAVFWVDKDVWSYE-------LDKFGPLLENHPIFPERANISIAHVTSSD------TIDLRTWERGAG-LTRACGSAACAAAVSAARTG-------RTGRKVTVNVPGG----PLLIEWRD-D---DHVMMTGPAEWEFSGTFDPATGEWSRDTQGLQGSGNADRGAA----------------------------------------------------------- 
gi|29839331|sp|Q8FPE1|DAPF_COR/1-466  -------------------------MKKEIAFAKGHATENDFIIIHDPD-----GTIDLTADEVTRLCDR---RAGLGADGVLRVVRAG---ELGVQT---PGVDPGWWFMDYRNADGSLAEMCGNGVRVFAHWLAAHQL---VDTTD-FTIGTRAGARSVTVLSADRD----------DAVVRVDMGPAAV-TGISTCMIA-------------DQP----------FAGMGVDLGNPHLACVVPGLTPAA-----LKNIALEAPV-FDTAFFPRGVNVELVTELADGLDD--PAIHMRVWERGVG-ETRSCGTGTVAAARAALADAG---QAVG---TVTVYVPGGA----VEVGIR-----EETSTLTGPSRIIATGTVRI---------------------------------------------------------------------------------- 
gi|29839327|sp|Q8F9V5|DAPF_LEP/1-466  --------------------------MASLKFTKMEGIGNDYVYIDSTRNDIRLT--PEQIQ------KISDRNFGIGSDGVIFIR-NSK-QGDFMMD--------------MYNSDGSSSEMCGNGIRCVAKYIYDHGL---TSSKNPKIETGAGILEVDLKIGSGNK----------VDLVSVDMGKPVLVPSQIPV-----VWKNEETIIDQPLEIGD-----KNLKFTAVSMGNPHCVIFVD-DSDEFP-------VRGIGPLIERHSIFPKRVNVEFVTIRGKD------HLYQRTWERGAG-ETLACGTGACAVMVAGNLTR-----RSGK--DVQIDLRGGT----LRIQWQES----GNILMTGPAREIFSGEIEI---------------------------------------------------------------------------------- 
gi|29839324|sp|Q8ENX2|DAPF_OCE/1-466  ---------------------------MQIPFTKMHGLGNNYVYIDLFDYAIDEKLYHDLAI------QISDVYTGIGSDGMILIH-PTT-DADVGMR--------------IFNKDGSEGKSCGNGLRCTAKYAYENGI---VTNKKFHIQTKANIVEAEVSVDNN-K----------VNQVTIDMGEPILARNEIPM-----MGNNDVKVVNEPFVVAG-----ETQYITAVSMGNPHGVFFVD-DIEKAP-------LETLGPTIEKDMRFPESINVEFIEVVSPT------ELNFRVWERGSG-ITQACGTGACAAVVAATLNE-----KVTKSHPIVVHLAGGD----LNIEWKED----NHVWMTGPAEVIATGLFYYKEE------------------------------------------------------------------------------- 
gi|29839322|sp|Q8E9H5|DAPF_SHE/1-466  ----------------------------MIQFTKMHGLGNDFMVVDGITQNVF-FSPEQIRR-------LADRNFGVGFDQLLLVEPPYDPDLDFHYR--------------IFNADGGEVENCGNGARCFARFVRNKGL---TNKNKIRVSTSAGKMTLRLERDGT---------------VTVNMGVPVLEPSQIPFK-------AKKAEKTYLLQTPQ-----QTFLCGAASMGNPHCVLDVE-DVANAN-------VAEIGALLTKHERFPRGVNVGFMQVVNAG------HIKLRVYERGAA-ETLACGTGACAAVVVGQIQG-----KLDQ—QVQVDLPGGS----LTINWEGEG----KPLWMTGPAQHVYDGQIQL---------------------------------------------------------------------------------- 
gi|29839276|sp|P59582|DAPF_BUC/1-466  ------------------MHIKVVHKSVKIKFSKMHGLGNDFIIINAMMQKTFPVTSNIIQN-------LSNRYTGIGFDQLLLVENSKNVNIDFHYR--------------IFNANGTEVSQCGNGARCFALFVLLKKL---TKKRTLYVSTNTTTLILNVLNNGN---------------VCVDMGVPCFKLKNIFGE-------NIIENSLHSIKFVN-----KIINYDLVSIGNPHCIIYVN-NLKKYP-------VKKIGFYLSTHKIFPEGINVNFVEVLSKN------EIALRVYERGVG-ETLACGSGACASVALGIQQG-----LLFN--EVQVNLLNGI----LKINWKGGS---EKLYMTGPAVHVYDGYFYL---------------------------------------------------------------------------------- 
gi|6014916|sp|O33231|DAPF_MYCT/1-466  -----------------------------MIFAKGHGTQNDFVLLPDVD-----AELVLTAARVAALCDR---RKGLGADGVLRVTTAGAAQAVGVLDSLPEGVRVTDWYMDYRNADGSAAQMCGNGVRVFAHYLRASGL---EVRDE-FVVGSLAGPRPVTCHHVEAA----------YADVSVDMGKANR-LGAGEAVVG-------------GRR----------FHGLAVDVGNPHLACVDSQLTVDG-----LAALDVGAPVSFDGAQFPDGVNVEVLTAPVDG------AVWMRVHERGVG-ETRSCGTGTVAAAVAALAAVG---SPTG---TLTVHVPGGE----VVVTVT-----DATSFLRGPSVLVARGDLADDWWNAMG--------------------------------------------------------------------------- 
gi|29839316|sp|Q8DGM2|DAPF_SYN/1-466  ---------------------------MSLSFQKYQGLGNDFLLIDNRHQ--EELLLTPEQA-----QFWCDRHFGVGADGVIFLL-RGTGESDYRMR--------------MYNADGSVAQMCGNGIRCLAKFIFALEGRSAGEIVRYRIDTLAGLIVPEVQADGQ---------------VTVDMGKPRLLAQQIPTT----LAAADQKVVDVPLTVGD-----RQWLVTCVSMGNPHCVTFVE-DVAALD-------LAVLGPQFEHHPAFPQRTNTEFVQVLGSD------RLRMRVWERGAG-MTLACGTGACATLVAAVLTGCLS—PGGDQAQATVELPGGD----LQIRWDLPS----QHLYMTGPALAVFSGTLP----------------------------------------------------------------------------------- 
gi|21362486|sp|Q9A280|DAPF_CAU/1-466  ------------------------MSRT---FLKMNGLGNDFVVIQTLTEAFDPTPEQIRAIA---KRPGVDGKGGIGCDQVIAIDPPRAEGASAYVR--------------FWNSDGEVAGACGNGTRCVAWLLMQSAG-----KDAVAFDTVAGRLSGVAA-GDK--------------LVTVDMGPPGLDWTQIPLA------EEMN-TERVELQVGP-IDAPLVHTPVCVSMGNPHVVFFVDAPVTDDF-------ARGTGSLVEHHPLFPEGVNVGFAHIASRD------HIRLKVWERGAG-LTQACGTGACAAQVAAVRRG-------LTDRKARVEFDTG----SLTIEWRESD---GHVIMTGPITMEYAGKLPELVAA------------------------------------------------------------------------------ 
gi|21224138|ref|NP_629917.1|/1-466    -------------------------MSTRIAFLKGHGTENDFVIVPDPE-----NALDLPPAAVAALCDR---RAGLGGDGLLHVVRSAAHPEARGMA------AEAEWFMDYRNGDGSVAEMCGNGVRVFARYLQHAGH---VTEGD-LAVATRGGVKTVHIAKN--------------GDVTVGMGRALLPAGDVEVSVG-------------ERE----------WPARNVNMGNPHAVAFVADLDHAGD----LYAPPSHAPA----GAYPDGVNVEFVVDRGPR------HVAMRVHERGSG-ETRSCGTGACAVAVATARRDGLDPAATGTPATYTVDVPGGT----LVITERP----DGEIEMTGPAVIVAEGEFDSAWLEGVLA-------------------------------------------------------------------------- 
gi|16767217|ref|NP_462832.1|/1-466    ----------------------------MMQFSKMHGLGNDFMVVDAVTQNVF-FSPELIRR-------LSDRHLGVGFDQLLVVEPPYDPELDFHYR--------------IFNADGSEVSQCGNGARCFARFVRLKGL---TNKRDIRVSTANGRMVLSVTEDEL---------------VRVNMGEPNFEPAQVPFR-------ANKAEKTYIMRAAE-----QTILCGVVSMGNPHCVIQVD-NVDTAA-------VETLGPVLESHERFPERANIGFMQVVRRE------HIRLRVYERGAG-ETRACGSGACAAVAVGIQQG-----LLAE--EVRVELPGGR----LDIAWKGPG---HPLYMTGPAAHIYDGFIHL---------------------------------------------------------------------------------- 
gi|21362496|sp|Q9KVL6|DAPF_VIB/1-466  ---------------------------MHFHFSKMHGLGNDFMVVDCITQNVF-FSPELIRR-------LADRHTGVGFDQLLVVEAPYDPESDFHYR--------------IFNADGSEVEQCGNGARCFARFVRMKGL---TNKYTIHVSTKKGKMVLNVEEEDL---------------ITVNMGVPEFEPNKIPFR-------AKQSEKTYILRVGE-----HTLFCGAVSMGNPHVVTVVD-DIRTAA-------VETLGPLLESHERFPERVNAGFMQVVSRD------EINLRVYERGAG-ETQACGSGACAAVAVGILQG-----LLDE--QVRVHLPGGE----LEIHWQGPG---KPLYMTGPATHIYDGQISC---------------------------------------------------------------------------------- 
gi|21362465|sp|Q8Y344|DAPF_RAL/1-466  ---------------------------MKLHFTKMHGAGNDFVVLDGIATPID-FTPEQWRA-------IADRHFGVGADQLLLVERSTRPDVDFRYR--------------IFNHDGGEVEQCGNGARCFVKFVTDRGL---TDKRTIRVEVMNGISTLTMQPDGQ---------------VTVDMGAPVFEAARLPFVPDALPTRVEGRDTQHALQING-----RTAWLSTVSMGNPHAVQVVD-DAEAFP-------VREDGPLIESHAVFPRRVNAGFMEIADRH------AIRLRVYERGAG-ETLACGTGACAAAVAGIRRG-----LLDS--PVKVTTHGGD----LTIAWAGEG---EPVMMTGPATTVFEGTLDLDALKQTAAH------------------------------------------------------------------------- 
gi|17380442|sp|P46357|DAPF_YER/1-466  -----------------------------MQFSKMHGLGNDFMVVDAVTQNVY-FSPELIRR-------LADRHTGVGFDQMLVVEPPYDPELDFHYR--------------IFNADGSEVSQCGNGARCFARFVRLKGL---TNKREISVSTQTGRMILSVTEDEQ---------------VCVNMGEPDFEPQTVPFR-------AAKAEKTYILRAAE-----HTVLCGVVSMGNPHCVMQVD-DVSVAN-------VALLGPVLENHERFPERANIGFMQVVSRD------HIRLRVYERGAG-ETQACGSGACAAVAVGVVQD-----LLNE--NVHVELPGGS----LHIRWQGPG---HPLYMTGPATHVYDGFIHL---------------------------------------------------------------------------------- 

DAPF 
Sequences

gi|13431432|sp|P57962|DAPF_PAS/1-466  -----------------------------MQFSKMHGLGNDFVVVDAITQNLY-FSPETIKR-------LADRHRGIGFDQMLIVEPPYDPDLDFHYR--------------IFNADGSEVSQCGNGARCFARFVTLKGL---TDKKDIAVSTQTGKMILSIKDDGM---------------IRINMGEPIWEPAKIPFT-------ANKFEKNYILRTSI-----QTVLCGAVSMGNPHCVVQVD-DIQTAN-------VEQLGPLLENHERFPERVNAGFMQVIHRG------HIKLRVYERGAG-ETQACGSGACAAVAVGVMQG-----LLDS--KVQVDLPGGS----LIIEWEGVG---KPLFMTGDATHVYDGVIRL---------------------------------------------------------------------------------- 
gi|32171444|sp|Q8AAB7|DAPF_BAC/1-466  -------------------------MTTKIKFTKMHGAGNDYIYVDTTRYPIAAP--EKKAI------EWSKFHTGIGSDGLILIG-SSD-KADFSMR--------------IFNADGSEAMMCGNGSRCVGKYVYEYGL---TAKKEITLDTRSGIKVLKLHVEGG-K----------VTAVTVDMGSP----LETEA-----VDFGDQFPFQS----------------TRVSMGNPHLVTFVE-DITQIN-------LPEIGPQLENYHLFPDRTNVEFAQIVGKD------TIRMRVWERGSG-ITQACGTGACATAVAAVLHG-----LAGRKCDIIMD--GGT----VTIEWEEAT---GHILMTGPATKVFDGEMEG---------------------------------------------------------------------------------- 
gi|32171443|sp|Q89X45|DAPF_BRA/1-466  -----------------------MSALANHAFAKMNGIGNEIVVVDMRDSTAKVTPDDARAVA---SAQGG-----VPYDQLMVLQKPRLDGTEAFIS--------------IYNNDGSEAGACGNGMRCVVRRIFEKTG-----QATATFETAAGLLNAWQGPAPD--------------LYTVDMGVPKFGWQDIPLA------EEFRDTRYIELQIGP-IDNPILHSPSVVSMGNPHAIFWVD-DVNAYD-------LARFGPLLENHPIFPERANITLAHIVDRD------HITIRTWERGAG-LTRACGSAACATAVAAARLK-------RAERNVEITLPGG----KLGIEWRERD---DHVLMTGTATFEYEGNFDPALFAPAG--------------------------------------------------------------------------- 
gi|11498353|ref|NP_069581.1|/1-466    ---------------------------MRIAFTKMHGNGNDFVLID--EFEGVIVGEEEKPRF---VRAVCHRNFGVGADGALFVQ--PSQKADVRFR--------------YFNSDGSEAAMCGNGIRCFSRYVVEEGYAG----ERLRVETLAGILELEVKRENG-------------WWVKVDMGKPKFGREEIPAKTD-------VWGYEVEHDG-------RKFRIYAANTGVPHVAVFVD-SLDFD-------IVP-LARKIRYSEIFPEGTNVNFAKVDG-D------TITVRTYERGVEGETLSCGTGSVAVAAIANRLG-------LTGSKVDVVTKGGL----LKIELTED-----TAYMTGGASRVFDGILRLNELRYDI--------------------------------------------------------------------------- 
gi|15836050|ref|NP_300574.1|/1-466    -----------------------------MAFYSPSTISKYFIYSGAGNRFLLGETLPE-------VEDVRFLCQETRVDGFLYLKPSSC--ADAQLI--------------IFNSDGSRPTMCGNGLRCAIAHLASQKG-----KSDISVSTDSGLYSGYFYSWDR---------------VLVDMTLAD--------------WRASVHRLESRPDPLP-------KEVVCIHTGVPHAVVILPEISTLDLSI-------LGPFLRYHQTFSPDGVNVNFVQILGHC------QLRVRTYERGVEGETAACGTGALASALVVSN-------SYGWKESIQIHTWGGE---LMTVSQNR-----GRVYLQGSV---------------TRDL------------------------------------------------------------------------- 
gi|15605157|ref|NP_219942.1|/1-466    -----------------------------MGFSSLLTTCRYLLYSGAGNSFILGESMPS-------LEDVLFLCQEEMVDGFLCVESSEI--ADAKLT--------------VFNSDGSIASMCGNGLRCAMAHVAQCFG-----LEDVSIETERGVYQGKFFSMNR---------------VLVDMTLPD--------------WKKAERKLTHVLPGMP-------EQVFFIDTGVPHVVVFVSDLSKVPVQE-------WGSFLRYHEDFAPEGVNVDFVQRKKDD------LLLVYTYERGCERETLSCGTGMLASALVAADIF-----SLGQDFSIAVCSRSRN---LIKIFSEK-----GKVFLEGPVSLLNRSENFGWLEPKSRRFG------------------------------------------------------------------------ 
gi|15604280|ref|NP_220796.1|/1-466    -------------------------MINKINFVKMHGLGNDFVIVNKRDLATSYNLSHLAKN-------MADRHTGIGCDQCIIYE---ENNDFYTMI--------------IYNIDGSSAKLCGNAIRCLAKLIYLDTG-----KQNITVMVGKKKLLCNVKAANK---------------ISVNVGNVSFNETWMPSRD-----KIWKFAERYMLDLKE---------MLCVDIGNPHLIIFSK--LEPQD-------KTIIGQKLQAKELFADGVNVNFAEVKD-N------KIYLSVWERGAG-LTLACGSGACASFAAGLKLG-------FVHSPSTVVFEYGN------LIMREED---GNIIMQGAATFVMRGEYYYEK-------------------------------------------------------------------------------- 
gi|30249581|ref|NP_841651.1|/1-466    ---------------------------MKLKFTKMHGLGNDFIVIDAINQSVS-LDPATIRR-------WADRHFGIGFDQLLVVEKPGESG-DFRYR--------------IFNADGGEVEQCGNGARCFARFVRDHDL---TRKNTIRVETACGIIMPTVEENGE---------------VSVDMGIPRFDPARIPFI-------TQERALTYPLNVND-----REIEISAVSMGNPHAVQIVP-DIDLAP-------VTSEGPAIESHPFFPEKVNAGYMQIVDRT------HIRLRVFERGTG-ETLACGTGACAAVVSGISRG-----LLDS--EVQVTMRGGN----LRIRWEGED---QPVWMTGPAVSVFEGTIDL---------------------------------------------------------------------------------- 
gi|29655253|ref|NP_820945.1|/1-466    ---------------------------MKVNFTKMQGSGNDFVVIDATKTPFQ-LTTSQIQK-------MANRRFGVGFDQLLVIEPPKNNSVDFHFR--------------IFNADGSEVGQCGNGARCIARFIRAHQL---SDREELRVSTLNEVLELKIQPDGK---------------VSVKMGVPRFEPTEIPFI-------ASGVANFYDIAVDN-----QIVKLGVVNIGNPHAIIPVE-RINAEE-------VGKLGARLSVHECFPEGANVGFMQVIDPQ------NIRLRVYERGTG-ETLACGSNACAAVAVGRRCG-----LLQE--RVVVSQPGGS----LTIDWQGPL---TPVTMTGPATTVFCGEWLD---------------------------------------------------------------------------------- 
gi|24193430|gb|AAN47282.1|AE01/1-466  --------------------------MASLKFTKMEGIGNDYVYIDSTRNDIRLT--PEQIQ------KISDRNFGIGSDGVIFIR-NSK-QGDFMMD--------------MYNSDGSSSEMCGNGIRCVAKYIYDHGL---TSSKNPKIETGAGILEVDLKIGSGNK----------VDLVSVDMGKPVLVPSQIPV-----VWKNEETIIDQPLEIGD-----KNLKFTAVSMGNPHCVIFVD-DSDEFP-------VRGIGPLIERHSIFPKRVNVEFVTIRGKD------HLYQRTWERGAG-ETLACGTGACAVMVAGNLTR-----RSGK--DVQIDLRGGT----LRIQWQES----GNILMTGPAREIFSGEIEI---------------------------------------------------------------------------------- 
gi|30064895|ref|NP_839066.1|/1-466    ----------------------------MMQFSKMHGLGNDFMVVDAVTQNVF-FSPELIRR-------LADRHLGVGFDQLLVVEPPYDPELDFHYR--------------IFNADGSEVAQCGNGARCFARFVRLKGL---TNKRDIRVSTANGRMVLTVTDDDL---------------VRVNMGEPNFEPSAVPFR-------ANKAEKTYIMRAAE-----QTILCGVVSMGNPHCVIQVD-DVDTAA-------VETLGPVLESHERFPERANIGFMQVVKRE------HIRLRVYERGAG-ETQACGSGACAAVAVGIQQG-----LLDE--EVRVELPGGR----LDIAWKGPG---HPLYMTGPAVHVYDGFIHL---------------------------------------------------------------------------------- 
gi|29840865|sp|Q8PPQ1|DAPF_XAN/1-466  --------------------MSADGRSGRLRFTKMHGAGNDFVVLDLRDGTPP-PDAALAAQ-------LADRHFGIGCDQILTIEAPRSEGAAAAYG--------------IWNSDGSAARQCGNGARCVAAWLVRDGT---AQGERFIIDSPATAHAVERLDGDR---------------YAVAMGVPQFEPTQIPLAG------FAHARDEYALPVHG-----ETVRFGAVSMGNPHAVVEVG-RVDAAP-------VERVGALLQQNAAFPDSVNVGFAQVVDPV------HVRLRVFERGVG-ETLACGSGACAAAAVLMQRG-----RVER--DVQVSLPGGE----LRIRWPGDQ---EQVVMSGPAVFVFDGEWNR---------------------------------------------------------------------------------- 
gi|29839348|sp|Q8KAX9|DAPF_CHL/1-466  ----------------------------------MSGAGNDFIVIDNR-QGLFNLTHEQ-------VRAMCTRRTGIGADGLILLETSET--ADFRMN--------------YHNADGFPGTMCGNGGRCAVWFAHLIGIRP--TGKHYRFEAGPSTYEAEVTGE-----------------ESVRLHMLP---------------PSDFRDG---LQAGA-------WNCHFVDTGSPHAIAYVNNLDQLDVLT-------EGGNIRHNKELFPDGTNVNFLEITAPD------ALSIRTFERGVEDETLACGTGTVAAALMSFRLG-----KVTSSL-VRVKVKSGE---TLMVGFNEMM---DEIYLEGPARAVYRGTITL---------------------------------------------------------------------------------- 
gi|15669306|ref|NP_248111.1|/1-466    -----------------------------MEFTKMHALGNDYIVIN--EFDGEKVKEEEKAEF---SRKICRRGFSVGADGVIFIQKPTSDEYDVRFR--------------IFNSDGSEAEMCGNGIRCFSKYVYER-IMK---KNPLKVETKGGLRVSEMEIEGDE-----------VKKIKVYMGVPKFKLKDIPMVVDGYKEDDEFLNGELKLKNPY----LPKVKLSVVNVGNPHAVIFVE-DNNIDLDFV-REHLDVIGKEIEHHEAFPERINVHFVKVLNPN------EIRIVTWERGAG-YTTACGTGTTASVIMAHKLG-------KTNNRVLAHLDGGD----LEIEIKDD-----GVYMIGDAVMVYDAKLINIGW------------------------------------------------------------------------------- 
gi|29375095|ref|NP_814248.1|/1-466    ---------------------------MNVMMQKVHGSENDFFLLDETQFERS-LTAEEIEQLRIQLCSR-ETGLLAGADGLLLVGEGTHGTSNARMR--------------VINSDGSEASMCGNGLRTVARYLAEKNQ---EKSFT--VETMFADLKVRQAPNLAEE----------VATYQVEISPVSFEAVTIPMHLG------VQTLIDEIVPALS-----NTIRFTAVAVPNPHLVAFVDHETLNGP----EFERIATYVNN-ENPYFPEGINVSFVEILGKN------QLFVRTYERGVG-FTSACGTAMCASSLLYTLLKDG-----VFYEEITVKNTGGM----VKTVVHETSDGSYWMELIGNATITHLIEGSLTDLLNGAFEKITITETNEQKHYQEFLQTLSQK-------------------------------------------------- 
gi|15792839|ref|NP_282662.1|/1-466    -----------------------------MKFYKYCASGNDFVITNADRKEDRSALAKE----------LCNRYEGIGADGFIVILPHEK--YDFEWE--------------FYNNDGSRAAMCGNGSRAAAHFAHHINK----INPNMSFLTGAGIIKAKVNQ------------------DKVEVSLG------------------KIKSVQNTFEELG-------KTWQLCNTGVPHLVHFCQN---LDEFD-------TMLCQKMRQKYN---ANVNFVKILDEN------HLKVRTYERGVEDETLACGTGMGACFYLAFLNK-----KVQNK--VKITPKSGE---EVGFAYKN-----EELFFEGKVKYC------FEANYN-FF-------------------------------------------------------------------------- 
gi|2984112|gb|AAC07649.1|/1-466       -----------------------------MEFWKLQGSGNDFVVIDDRDEKLESFLKERGVSKEDFVRKVCAFHTGVGADGLILIKNPDNPENDFKWE--------------FFNSDGSVAEMCGNGSRCAVRFAYERGI----VGNKVRFETLAGVIKAEVYENG----------------RKVKVQLTP---------------PSKPEEKTLTVDGEE-------VIGVFINTGVPHFVVPVEDVEKVNVIK-------LGRAIRFHEEFQPKGTNVNFVQPVSED------TIKVRTYERGVESETLACGTGATACAIVSYLKG-----LVKKKP-VNVLTRSGE---VLTIDFSEDL---KEVFLTGSVYKVFEGRLSEEVLEY----------------------------------------------------------------------------- 
gi|18310828|ref|NP_562762.1|/1-466    -----------------------------MKFSKMHGNGNDFIVIE--DLNNEYLGKE--GEI---AQKMCHRRFGIGADGILIVR--KNENCDIEMV--------------IINSDGSYAAMCGNGIRCFAKYVYEKGIVK---KDVLDVLTGDGVKRIFLEIENDK-----------VKTINVNMGFGDFKPKNIPALCDEE-----IIEKKVSVGN-------GNFEITSLLMGVPHTIIFEE-EKYP----------IECGRDIEKYELFPQGTNVNFCKVIDRN------TMEVRTWERGAG-PTLACGTGNCASVIAANKLG-------LVDKEVKVIVPGGE----LKVNIEDD-----GVKMIGNASFICDGTYLF---------------------------------------------------------------------------------- 
gi|22256736|sp|Q8UC03|DAPF_AGR/1-466  -----------------------MADTV--EFAKMNGLANKILVVDMRGRKDMVTPAAAIALN---SNPA------TQFDQIMAIHDPRVGGTDAFID--------------ILNCDGTKAQACGNGTRCVVQALSSETG-----KTSFTFQTVAGILNAVEH-EDG--------------MISVDMGLPRFRWSDIPLS------EEFHDTSRIELQIGP-IDAPILHSPAVMSMGNPHAIFWVDRDPMTFD-------LERFGPLLENHPMFPEKANITLAQVISDS------ALRTRTWERGAG-LTLACGSAACASAVSAARTG-------RTGRKVTIDVASSPVRVPLTIDWRE-D---NHVVMTGPAEWEWSGSVDPVTGVWARDAVERG-----AV-------------------------------------------------------------- 
gi|22256735|sp|Q8R9S4|DAPF_THE/1-466  -----------------------------MRFTKMHGLGNDFIVIE--AVEGVDYSE-----L---AVKLCDRHFGIGADGLLVVE--PSHIADIKMR--------------IFNADGSEAEMCGNGSRCFAKYVYEKGIVS---KQKMTVETLAGVIMPELFVENGK-----------IKSVKVYMGSPIFESSKIPVKSEKQ----KFIDEPVKIDG-------KTYRLSSVRVGVPHTILFVS-SFEES-------FMKELGPKIEKSSLFPEGTNVDFVKVEDEE------NISVRTWERGVG-LTLACGSGASASAVVSSLLG-------RTRRSVNVHFKAGV----LLVEWKEDN----SIYLSGEVEEVFRGEIEI---------------------------------------------------------------------------------- 
gi|22299837|ref|NP_683084.1|/1-466    ---------------------------MSLSFQKYQGLGNDFLLIDNRHQ--EELLLTPEQA-----QFWCDRHFGVGADGVIFLL-RGTGESDYRMR--------------MYNADGSVAQMCGNGIRCLAKFIFALEGRSAGEIVRYRIDTLAGLIVPEVQADGQ---------------VTVDMGKPRLLAQQIPTT----LAAADQKVVDVPLTVGD-----RQWLVTCVSMGNPHCVTFVE-DVAALD-------LAVLGPQFEHHPAFPQRTNTEFVQVLGSD------RLRMRVWERGAG-MTLACGTGACATLVAAVLTGCLS--PGGDQAQATVELPGGD----LQIRWDLPS---QHLYMTGPALAVFSGTLP----------------------------------------------------------------------------------- 
gi|17232333|ref|NP_488881.1|/1-466    -----------------------------MKFYKYHALGNDYLVIN--PQD---LKFPLTPEK---IKIICHRNFGIGSDGILLGP-LASTKAQFALR--------------IFNPDGSEAEKSGNGLRIFSRYLWDMGLVD---EKPFSIETAGGIVESAIK---DA-----------GKTVQVEMGKVSFWSRDIPVIGDDR----EVIQEKIFLDEG-------IFTFCAATIGNPHCVILLD-DINS-------EVARNFGPIFEGYPLFPNRTNVQFMKVLDRS------TIQIEIWERGAG-YTLASGSSSSAAAATAHKLG---LCDSKIIVKMPGGD--ILIQIKDD--FHISMTDSVTKLAQGELSTEIFAIETVINI------------------------------------------------------------------------------- 
gi|16332245|ref|NP_442973.1|/1-466    ---------------------------MALSFSKYHGLGNDFILVDNRQS--TEPCLTPDQA-----QQLCDRHFGIGADGVIFAL-PGQGGTDYTMR--------------IFNSDGSEPEMCGNGIRCLAKFLADLEG---VEEKTYRIHTLAGVITPQLLADGQ---------------VKVDMGEPQLLAELIPTT----LAPAGEKVVDLPLAVAG-----QTWAVTCVSMGNPHCLTFVD-DVDSLN-------LTEIGPLFEHHPQFSQRTNTEFIQVLGSD------RLKMRVWERGAG-ITLACGTGACATVVAAVLTG------RGD-RRCTVELPGGN----LEIEWSAQD---NRLYMTGPAQRVFSGQAEI---------------------------------------------------------------------------------- 
gi|8247916|sp|O27389|DAPF_METT/1-466  ----------------------------MILFSKMHGLGNDYVVID--ESAQECIPEDKKPEF---VREVCTRGFSVGADGVIFVQ-PASGEGDIRFR--------------IFNADGSEAEMCGNGIRCFSKFVYDNAIVR---KRRLEVETLAGIKTVELEVEDGA-----------VVSSRVDMGTATFKTDQIPMDVEEY----EFIDRFLPVEG-------EDIKLTALSVGNPHAIIFVD-DAEG-------VDLDRLGPAIENHPLFPERINVHFVEVVSPS------EIIMVTWERGAG-PTMACGTGATASVIAGVKLE-------KLDDSVLVHLPGGE----LKIDVYQDGT-ELGAYMEGDAVMVFDGILLRDP-------------------------------------------------------------------------------- 
gi|8134397|sp|Q9ZLR5|DAPF_HELP/1-466  -----------------------------MVFYKYSGSGNDFLITQSFKKKDFSNLAQQ----------VCHRHEGFGADGLVVVLPSKD--YDYEWD--------------FYNSDGSKAGMCGNASRCVGLFAYQHAI----APKEHVFLAGKREISIRIEEP-----------------NIVESNLGNYQILDTIPN-----LRCKKFFTNNSVLENI-------PMFYLINTGVPHLVGFVKNKGLLNSLN-------TLELRALRHEFN---ANINIAFIENKE------TIFLQTYERGVEDFTLACGTGMAAVFIAARLFH-----NTPKK--ATLIPKSNE---FLELSLKN-----DGIFYKGVARYIGMSVLGMGVFKNGCF-------------------------------------------------------------------------- 
gi|2494042|sp|Q58519|DAPF_METJ/1-466  -----------------------------MEFTKMHALGNDYIVIN--EFDGEKVKEEEKAEF---SRKICRRGFSVGADGVIFIQKPTSDEYDVRFR--------------IFNSDGSEAEMCGNGIRCFSKYVYER-IMK---KNPLKVETKGGLRVSEMEIEGDE-----------VKKIKVYMGVPKFKLKDIPMVVDGYKEDDEFLNGELKLKNPY----LPKVKLSVVNVGNPHAVIFVE-DNNIDLDFV-REHLDVIGKEIEHHEAFPERINVHFVKVLNPN------EIRIVTWERGAG-YTTACGTGTTASVIMAHKLG-------KTNNRVLAHLDGGD----LEIEIKDD-----GVYMIGDAVMVYDAKLINIGW------------------------------------------------------------------------------- 
gi|21362492|sp|Q9JV69|DAPF_NEI/1-466  --------------------------MNTLKFTKMHGLGNDFMVIDAVSQDFT-PEDAPIAA-------WADRFRGVGFDQLLVVGRSETEGVDFRYR--------------IFNADGSEVGQCGNGARCFARFVADKGL---TDKKEICVETANGVIFPKLSDNGM---------------VTVNMGKPRFMPSEIPFVPE---SGEGDDACIYGVHLES-----GIQPVSCVNMGNPHAVIVVD-DVECAQ-------VRETGSLIEPHRQFPERVNVGFMQIVSRT------AIRLRVFERGVG-ETQACGTGACAAVVAGIRLG-----LLDEGKTVEVILPGGT----LYIEWACGG----DVMMTGPAETVFEGELAYS--------------------------------------------------------------------------------- 
gi|21362484|sp|Q98EB6|DAPF_RHI/1-466  -----------------------MASTA--PFAKMNGIGNEIIVADMRGRADQVTAAAALALN---GDAA------TRFDQIMAIHDARTPGTAYYVD--------------ILNSDGTSAQACGNGMRCVVQALAAETG-----QKTFTFETRAGILNAREH-ADG--------------TISVDMGMPHFGWQEIPLA------EEFRDTRMIELQIGP-IDAPVLHSPSAVSMGNPHAIFWVDRDVWSYE-------LERFGPLLENHPIFPERANITIAQVTSPE------SMIIRTWERGAG-LTKACGSAACASVVAAARTR-------RTGRSVNLLTPGGG---TLHVEWLD-N---DHVILTGAAEWEFSGSFDPSTGTWARDTESAA--------------------------------------------------------------------- 
gi|21362480|sp|Q92L46|DAPF_RHI/1-466  -----------------------MGDQV--QFARMNGLGNKILVVDMRGRKDRVTPQAAIALN---ADPA------TEFDQIMAIHDPKSAGTDAWID--------------IVNSDGSMAQACGNGTRCVVQALAAETG-----RKAFLFHTVAGLLEAKEH-DNG--------------TISVDMGKPRFGWDQIPLA------EEFHDTRRIELQIGP-IDAPVLHSPSVASMGNPHAIFWVENDVWSYE-------LDRFGPLLENHPIFPERANISIARIRSRQ------EMDLRTWERGAG-LTLAC TG-------RTERMVTVNVPGG----PLKIEWRERD---DHVIMTGPAEWEWSGTVDPVTGIFARNEPESGDNGARAL-------------------------------------------------------------- 
gi|21362467|sp|Q8Y5N9|DAPF_LIS/1-466  --------------------------MATIHFTKVHGSQNDFFLVDEEGNQIMDWSDAKRADFAIKLCDR--EHSLGGADGILYVTKSSEAGPIGQMR--------------VVNSDGSIASMCGNGLRTVARYLLEKHA---LTEAK--VETMKAILDVKKATSLGFD----------IPTYQVEISPVKFNAESLPMNVG------VEKLFNQVVPELD-----AELAFSAVSVPNPHLITFVDQTVLDSD----RQETLASYLNS-ENPYFPDGVNVSFVKRLSDD------AIYVRTFERGVG-FTNAC LDKD-----TFETPLNVYNDGGR----VQVTAKKDEAGDISLQLIGNATFVSTGSVSYES---DTVTELTNEATPEQAQYQELVKEVKEFLKTTE--------------------------------------------- 
gi|19886804|gb|AAM01649.1|/1-466      -----------------------------MQFWKVHGARNDFVLVDETEEEVVPESDKPDFAR-----WACDRRSGVGADGVVFIRSDPPSVEMRIF-----------------NRDGSEAEFCGNAARCVVKYVTEVRG---ENVKILRTLSGAHRVEVQGG----------------WIAVEVPEAEIKKVVELG----------------------------------YEVDAGVPHFVRLTERDPIHDFGG-----LTDEAKTIFSEYEPKGGVNVTYAAPSVDE-------LRVRTFERGVG-WTPAC IFGP-----FEEVSVRTAGGCLR----VSLSDGPLLIGRAEIVYKGELRGDWRENTDHQRRRHSLSRSPSGRPRLQECR------------------------------------------------------------- 
 
 
gi|34396811|gb|AAQ65876.1|/1-466      ---------------------------MNPSIGIFDSGYGGLTILSEIRKLMPEYNFVYLGD-------NARSPYGN-RSYEVVYKFTLQAVRKLFE-----------------LGCPLVILACNTASAKALRTIQQRDL--------PNMEDPTRRVLGIIRPTVEAVDEITRTKHVGVLATQGTVSSHSYQLEIAKLFP------------EISVTEEACPMWVPLVETGESDSPGADY--FIRKHLDSIIAKDD-----TIDTIILACTHYPLLRPKMKRLLTP----------TIKLIAQGELVAHSLKDYLSRHPEMDRRIEKG---------GKTSYYTTESP-------------------DKFGELASLFLKEEVEAEHVTID--------------------------------------------------------------------------- 
gi|34102513|gb|AAQ58878.1|/1-466      ---------------------------------MYDSGLGGLSVWRAVRAALPDWPITYLAD-------QAYCPYGP-RSREEIIARALKVGHYLVS-----------------QGATLLVVACNTATTAAIAALRAEL-------SLPIVGIEPAIKPAAAMSRTGR---------IAVLATEYTLASERVKTLLDDHAG------------DVDVLRRAGHGWVEQVEAGELSSER-TR--ALVRKVVEPLIDE------NIDHIALGCTHYPFLAPLIREVTGDG----------IQLYDPAEAIARRVCDLLRRHGCDS--QGDRY--------YRF-ITTSDDA----------GEMALRLPQLIGHP-----YPVESQPLD------------------------------------------------------------------------------- 
gi|33240493|ref|NP_875435.1|/1-466    ---------------------------MKLRLGIFDSGIGGFTVLKSIQERHSSFRSIYLAD-------TQRVPFGT-KQPSEIRQIALEISKWLCR-----------------QNINAVVVACNTTNSVALDVVKN------------NVEVPVFDLIGSTS-------ELIHESRIGILATPSTVASKAYSKEILSSKP------------FSFVLEEGCPEFVPMIERGQINSSEVRG--AIVNHLEPLIKEN-------VEAIVLGCSHFPLLKPIFKELMPS----------NIRLIDPSLNLAKKLD RKP---------IDIHFCVTSDP----------SQFSDKASHWLGIRPEVEVISLRSHSCVF------------------------------------------------------------------------------ 
gi|23325278|gb|AAN23951.1|AE01/1-466  ----------------------MSS---SAPIGVFDSGLGGISVARQIAKDMPAEHVLYFGD-------SANAPYGI-KTPEQVRALSFDIVERFVR-----------------QGVKAVVIACNTATSAAVNDLREHY-------DIPIIGMEPALKVACDRGDVPSD-PHHIPQRVIVAATPLTLRERKFAKLMDRFDS------------NNTIFKEPCPDLVEIVESGRLGDHDLVM--RTLHGYFDQYDME------HIDSVVLGCTHFVFYRDYFRELLPER----------AAVIDGNEGTVRHLG EDAT--------GGVELANSDPS----------ERIAELSRKLLNV---------------------------------------------------------------------------------------------- 
gi|32490882|ref|NP_871136.1|/1-466    -------------------------MKNKLQILIFDSGIGGLYFYSEIRKYIPHANYIYVLD-------NEGFPYGN-KYKNFIFDRVTNIIIYMHNL----------------YKFDLTIVACNTASSIALSYLKKFFI-------SPVIGIKPDINESVNITKN---------NIIGLLATKITIN--YVLSNFFNFKSLN----------KIKLITLDANELIKLSEEKMRGKIIHLN--KIKNILKPILLNKN-----IPDTIILGCTHLLFFYYEFKKIFPIG----------TKFIDSKKILLNKSI IKHQ--------TVYYTKNNRYF----------KKICPLLNKYGFKYLKKIYIYK------------------------------------------------------------------------------------- 
gi|15594446|ref|NP_212234.1|/1-466    ------------------------MKNFKEVIIIFDSGIGGLSYFKYIKSRIGGCQYVYVAD-------NKNFPYGE-KSPEYLLEAVLFLIEKLKKI----------------YNIGALVLACNTISVSVYNKLNFVFP---------VVYTLPDVSSVSDLVLKR----------VLLIATNTTLESKFVKDQVNIHN---------------DLIVKAAGELVNFVEYGENYKKYALRCLEALKFEVVNTG---------REIVFLGCTHYLHLKVMIEDFLK------------IPVYENRELVVKNLI KNDFD------FVDDEFYLTENK------------NLTFYQNFCKKYNLRFKGMIV------------------------------------------------------------------------------------ 
gi|16131805|ref|NP_418402.1|/1-466    MRQSMATKLQDGNTPCLAATP----SEPRPTVLVFDSGVGGLSVYDEIRHLLPDLHYIYAFD-------NVAFPYGE-KSEAFIVERVVAIVTAVQER----------------YPLALAVVACNTASTVSLPALREKF-------DFPVVGVVPAIKPAARLTANGI---------VGLLATRGTVKRSYTHELIARFAN------------ECQIEMLGSAEMVELAEAKLHGEDVSLD--ALKRILRPWLRMK-----EPPDTVVLGCTHFPLLQEELLQVLPEG----------TRLVDSGAAIARRTAWLLEHEAPDAKSADA----------NIAFCMAMTPG----------AEQ---LLPVLQRYGFETLEKLAVLG--------------------------------------------------------------------------------- 
gi|29839541|sp|Q8FMU6|MURI_COR/1-466  -----------------MIE--RPIPGADAPIGIFDSGVGGLTVARTIIDQLPHESIIYIGD-------TANGPYGP-LPIARVREHALRIADELVE-----------------RGCKMIVIACNTASAAFLRDARERY-------DVPVVEVILPAVRRAVAAT--------RNGKVGVIGTVGTINSGAYQDLFAAS-P------------SIEVHAAACPRFVDFVERGITSGRQILN--IAEGYLEP-LQAQ------GVDTLVLGCTHYPLLSGVIQLAMGD----------HVTLVSSAEETAKDVLRILSQNDLLADPTMHPT--------PTYSFESTGDP----------ELFSQLSRRFLGPVVTQIR--HNMV---------------------------------------------------------------------------------- 
gi|29839537|sp|Q8EPJ4|MURI_OCE/1-466  ---------------------------MDKSIGVIDSGVGGLTVVHELMRQLPKEQLIYLGD-------TARCPYGP-RSKEEVRQFTWEMVDFLLT-----------------KNIKMLVVACNTATAFTLKDLKEQLD-------IPVIGVIQPGARAAIKST--------TNNQVGVIGTEGTISSGAYSQALEKIKS------------DIQVSGLACPPFVPMVERGVLSGPEAKA--VVSEALRPFSNNK------EMDTLILGCTHYPLLKSTIQEVMG----------EEVTVISSSEETARETSTLLDVHQIMNRSDLVP---------LHQ-FYTTGDL----------EIFIEIAKTIF--QESHFQMLTIKQANISTNKVW------------------------------------------------------------------------- 
gi|29839535|sp|Q8EK90|MURI_SHE/1-466  --------------------------MSQP-ILVFDSGIGGLSVLAEIRKRLPHHDYCYVFD-------NARLPYGE-LEEQELVSGCVALISQLVER----------------THACIVVVACNTASTVVLPALRAKL-------HIPVVGVVPAIKPAALLSKSKR---------IGLLATPGTVKRHYTHELISQFAD------------DCHVELFGCSELVMMAEHKIATGQLGIA--RLTQILSP--VVD-----ANLDVLVLGCTHFPMLRDELQQVLGLG----------VTLLDSGAAIAKRVDTLLAHGKNISHNSEYER--------NGSLMRAFYTK----------AEITEGLATTLADCGFSTLERITTINSNSD----------------------------------------------------------------------------- 
gi|29839498|sp|P59574|MURI_BUC/1-466  -------------------------MNLKNYIIIFDSSLGGLSIYKQIKKKFPYMNYIYVCD-------NKNFPYGE-KDEIFILKRSIKIISTITKK----------------ITTILVILACNTITVTSLTTLKNFFN-------FPIIGVIPNLNKARKITKN---------NIIGLLGTKITIHHYYIQNHISLFVPKY----------KIKLLAN--NTLVKIAEQKIKNQLISTK--NIKFILEPLLKKHN-----MPDTLILGCTHFSFLKEEIKKIFPKK----------IQIIDSKVHIPKN----ISTILARNLKTTNNN--------IAFFSKKIITT----------KTIHYLLKKYNFKKIKELNT--------------------------------------------------------------------------------------- 
gi|1709186|sp|Q10626|MURI_MYCT/1-466  ------------------MN--SPL----APVGVFDSGVGGLTVARAIIDQLPDEDIVYVGD-------TGNGPYGP-LTIPEIRAHALAIGDDLVG-----------------RGVKALVIACNSASSACLRDARERY-------QVPVVEVILPAVRRAVAAT--------RNGRIGVIGTRATITSHAYQDAFAAA-R------------DTEITAVACPRFVDFVERGVTSGRQVLG--LAQGYLEP-LQRA------EVDTLVLGCTHYPLLSGLIQLAMGE----------NVTLVSSAEETAKEVVRVLTEIDLLR-PHDAPP--------ATRIFEATGDP----------EAFTKLAARFLGPVLGGVQPVHPSRIH-------------------------------------------------------------------------------- 
gi|16767395|ref|NP_463010.1|/1-466    ----MATKLQDENTPCLAATP----SEPRPTVLVFDSGVGGLSVYDEIRRLLPDLHYIYAFD-------NVAFPYGE-KSETFIVERVVEIVTAVQQR----------------YPLSLAVIACNTASTVSLPALREKF-------AFPVVGVVPAIKPAARLTANGV---------VGLLATRATVKRPYTHELIARFAN------------ECQIAMLGSAELVELAEAKLHGDSVSLE--ELRRILRPWLRMP-----EPPDTVVLGCTHFPLLRDELLQVLPEG----------TRLVDSGAAIARRTAWLLEHEAPDAKSTDA----------NIAYCMAMTPG----------AEQ---LLPVLQRYGFETLEKLPV----------------------------------------------------------------------------------- 
gi|20177990|sp|Q9HVD0|MURI_PSE/1-466  ------------------------MAVESAAVGVFDSGVGGLSVLREIRARLPSESLLYVAD-------NAHVPYGE-KSAEYIRERCERIGDFLLE-----------------QGAKALVLACNTATAAAAAELRERYP------QVPLVAMEPAVKPAAAATRNGR---------VGVLATTGTLKSARFAALLDRFAS------------DVQVFTQPCPGLVERIEAGDLYGPQ-TR--ALLERLLAPILEQ------GCDTLILGCTHYPFVKPLLAELIPAE----------MAVIDTGAAVARQLERVLSARALLA--SGQAA--------TPR-FWTSALP----------EEMERILPILWGSP-----ESVGKLVV-------------------------------------------------------------------------------- 
gi|13431696|sp|P57887|MURI_PAS/1-466  ----MN-------------------SPYQPTILFFDSGMGGFSVYKETKQLLPDCHYLYCFD-------NAFFPYSE-KSEEEIIQRTLKICQKIDRT----------------FPLDLIVIACNTASTVVLPALRAHF-------AIPVVGTVPAIKPAAECSETKH---------IGLLATKGTVKRAYVADLIAQYAR------------DCTVEKLGSTKLVEIAEQKLHGKAVDLH--ALKQELAPWQSIQ-----N-LDTVVLGCTHFPLIKEEIKWCLPQV----------RFFVDSGKAIALRVKTLLSKIDIQSKTNEK----------NLIFCTQFFED----------ETQ---FQKVIHFWGFEQLINLNMKA--------------------------------------------------------------------------------- 
gi|11386939|sp|Q9KVI7|MURI_VIB/1-466  ----MS-------------------SPSFPRVLIFDSGVGGLSVYREIEARLPQLNYIYLFD-------NAAYPYGE-LTQETLIARVDTLVTRMVEQ----------------ERIDLVVIACNTASTIVLPVLRAKL-------TIPVVGVVPAIKPAS-LIASKA---------IGLIATPATVKRQYTQELIRDFSA------------NKNVELLGSTRLVNMAEEKLRGKPLDLE--ELASILQP---LK-----NTIDVAVLGCTHFPLIKEEIQQVLGEQ----------VQLIDSGLAIARRVQELLG-IEQAVGAKQK----------HRIYASAPPWE----------ESA---LNIKLEQLGFNPVQPFLHPI--------------------------------------------------------------------------------- 
gi|6166587|sp|P52973|MURI_HAEI/1-466  ----MDK------------------KEKRPTVLFFDSGVGGFSVYREAKKLLPNWHYLYCFD-------NAGFPYSE-RKEESIIHRTLAACQLINQR----------------YPLDAMVIACNTASTVVLPPLRAAF-------DIPIIGTVPAIKPASEITKTKH---------IGLLATKGTVKRHYIDELIDKFAQ------------DCIVERLGTTKLVEIAEQKIRGHSVDLI--SLKDELSSWAGMA-----D-LDTLVLGCTHFPLIKDEIQLCLPQV----------KYFMEPSAAIAKRIKYLLDDKNLQAQNEKY----------NQMFCTAHFPE----------ESQ---FKKALHLWGFESLEVIKID---------------------------------------------------------------------------------- 
gi|15673264|ref|NP_267438.1|/1-466    --------------------------MDNRPIGLLDSGVGGLTVARELLRQLPNEEIVYIGD-------TRRAPYGP-RSREQIIAFTWDMVNFLLS-----------------KDVKMIVMACNTATAMALEIVKEKLD-------IPVIGVILPGASSAIQKT--------KTNKIGVIATQASIRSDEYHKTIARKSS------------AVEVYSLACPKFVSIVESNEMESEIARK--VVSESLVP-LIG-------KVDTLILGCTHYPLLRSLIQETMG----------KEVRLIDSGAEAVRDISVLLNYFSIN-GQERQPL--------EHR-FYTTAGV----------NSFREIAEKWLNIGQLQIEHTEIENFNKEK----------------------------------------------------------------------------- 
gi|15639397|ref|NP_218846.1|/1-466    ----------------------MSDRREQFQYAFLDSGIGGLPYAHALRVRVPEASLVYVAD-------RVYFPYGN-KSSAQIIARASAVLQKVQTN----------------FSPHIVVLACNSMSVNALEFLRAQV-------SVPVVGVVPAIKQAVACSHKKH---------IGVLATQCTITHPYTACLRAQFGA------------GCVFQMRADARLIECLERGLIFEVEDMQREAVARSVMPFQEAG-------VDVLVLACTHFVHVRHLFQDCVGTS----------CTVVDSLEGVVRRTLRLCPPQSQLRGNAACYV--------TGARDAVCAAR----------YAR------YAQHFGLRWAGFLDV----------------------------------------------------------------------------------- 
gi|29605067|dbj|BAC69135.1|/1-466     -----------------------------MKIALLDSGIGLLAAAAAVRRLRPDADLVLSSD-------PASVPWGP-RTPQDVTERSLAVAEAAAAH-----------------RPDALIAACNTMSVHALPALRARFEP-----GLPVIGTVPAIKPAAASGGP-----------VAIWATPATTGSPYQRGLIREFADG------------VAVTEVPCPGLADAVEHANEAAIDAAIAAAAERTPDD------------VRVVVLGCTHYELVAERIRAAVQKPG--------LPPLVLHGSAGAVAAQALRRIGELPAPEAPMG---------ASLTVLLGGRE----------ETLPAPALAYEEGQLLQTLSTAR------------------------------------------------------------------------------------ 
gi|29653649|ref|NP_819341.1|/1-466    -------------------------MKNGRPIGVFDSGMGGLTVLRELVNHLPNESYIYLGD-------TARLPYGT-KSPETVSRYATQMASILIA-----------------QNIKLLVVACNTASTAALPQLQQQFS------HIPIIGVVEPGARAAVVAT--------KNNKVALLATETTIQSGIYQNTLRALSP------------QIEITTQTCGLFVALAEEGCTNDEIALL--VAKKYLEPIINGYH-----QCDSVILGCTHFPVLMEPLAAILG----------DQINIINSAKATATEVQSILQKNNP--TPLDHPP--------TLS-FLVTDSP----------ERFTRIGEIFFG-RGIDAKKVHLIDGQYSQSFKTPK----------------------------------------------------------------------- 
gi|24196929|gb|AAN50249.1|AE01/1-466  ----------------------MKEP---LKIGLMDSGMGGLSVLKELLKYDSELEIVYYGD-------LKNSPYGE-KDASEVLELVRSVCNFLQK-----------------ENVSAILLACNTATSAAAQTLRKEF-------SIPIFGMEPAIKPAILQNPGKK---------VALLATPVTQREEKLQRLKSELKA------------EELVLSISCPGLAGLVDQG---DFDKAE--KYLRPILANLQEQ------DVENLVLGCTHYVFLKQIILKNFPN-----------VKIYDGNSGTIKHLLNSLQVPRVILNGSQNNR--------SIYKLILNSEK----------EFHFRLASELLSLKE-------------------------------------------------------------------------------------------- 

Glutamate 
Racemases 
Sequences

gi|30064742|ref|NP_838913.1|/1-466    -------------------------------MLVFDSGVGGLSVYDEIRHLLPDLHYIYAFD-------NVAFPYGE-KSEAFIVERVVAIVTAVQER----------------YPLALAVVACNTASTVSLPALREKF-------DFPVVGVVPAIKPAARLTANGI---------VGLLATRGTVKRSYTHELIARFAN------------ECQIEMLGSAEMVELAEAKLHGEDVSLD--ALKRILRPWLRMK-----EPPDTVVLGCTHFPLLQEELLQVLPEG----------TRLVDSGAAIARRTAWLLEHEAPDAKSADA----------NIAFCMAMTPE----------AEQ---LLPVLQRYGFETLEKLAVLG--------------------------------------------------------------------------------- 
gi|29375697|ref|NP_814851.1|/1-466    -------------------------MSNQEAIGLIDSGVGGLTVLKEALKQLPNERLIYLGD-------TARCPYGP-RPAEQVVQFTWEMADFLLK-----------------KRIKMLVIACNTATAVALEEIKAALP-------IPVVGVILPGARAAVKVT--------KNNKIGVIGTLGTIKSASYEIAIKSKAP------------TIEVTSLDCPKFVPIVESNQYRSSVAKK--IVAETLQA-LQLK------GLDTLILGCTHYPLLRPVIQNVMG----------SHVTLIDSGAETVGEVSMLLDYFDIAHTPEAPTQ--------PHE-FYTTGSA----------KMFEEIASSWLGIENLKAQQIHLGGNEND------------------------------------------------------------------------------ 
gi|27353978|dbj|BAC50967.1|/1-466     -------------------------MTNSPTILVFDSGLGGLTVLREVVATRPDAHYVYVAD-------DAFFPYGH-HSEDEIIARVVPLMGELIGT----------------HDPDLVVIACNTASTLVLSHLRTAY-------SLPFVGTVPAIKPACAQSKSRR---------VSVLGTKGTVKREYTKALIRDFAQ------------GCEVTLVGSPELASLAERALGGHPISDD--DILAELTPCFVGDAADAGARTDTVVLACTHYPLLLDRLTRLAPWP----------VDWIDPAPAIARRVSDLLGPAIGGIMQSGAE----------MIFTSNRVHD----------LSA-----TLTPFFGGRALA--------------------------------------------------------------------------------------- 
gi|15926734|ref|NP_374267.1|/1-466    ---------------------------MNKPIGVIDSGVGGLTVAKEIMRQLPNETIYYLGD-------IGRCPYGP-RPGEQVKQYTVEIARKLME-----------------FDIKMLVIACNTATAVALEYLQKTLS-------IPVIGVIEPGARTAIMTT--------RNQNVLVLGTEGTIKSEAYRTHIKRINP------------HVEVHGVACPGFVPLVEQMRYSDPTITS--IVIHQTLKRWRNS------ESDTVILGCTHYPLLYKPIYDYFG----------GKKTVISSGLETAREVSALLTFSNEHASYTEHP---------DHR-FFATGDP----------THITNIIKEWLN-LSVNVERISVND---------------------------------------------------------------------------------- 
gi|15792957|ref|NP_282780.1|/1-466    -----------------------------MKIGVFDSGVGGLSVLKSLYEARLFDEIIYYGD-------TARVPYGV-KDKDTIIKFCLEALDFFEQ-----------------FQIDMLIIACNTASAYALDALRAKAH-------FPVYGVIDAGVEATIKALHD------KNKEILVIATKATIKSEEYQKRLLSQG-------------YTNINALATGLFVPMVEEGIFEGDFLQS--AMEYYFKN-ITT--------PDALILACTHFPLLGRSLSKYFG----------DKTKLIHSG---DAIVEFLKERENIDLKN---HK--------AKLHFYASSDV----------ESLKNTAKIWLNLLRK------------------------------------------------------------------------------------------- 
gi|28378862|ref|NP_785754.1|/1-466    -------------------------MANEHAIGFMDSGVGGLTVVKQALKQLPRETVYFIGD-------QARLPYGP-RPAEQVRTFSFQMADFLMA-----------------KQIKMLVIACNTATAAALPALRQQLS-------IPVIGVIAPGSRAALKAS--------HRNRIGVIATEGTIRSNAYRDAILTKDP------------TATVVSQACPKFVPLVESNEYQSTVAKR--VVAETLKQ-LKKQ------DVDTLVLGCTHYPLLRPLIQNVMG----------PGVTLIDSGAETVNDVSAVLDYLDIANDRSTKRY--------PDE-YYTTGAA----------DQFEAIARNWLGQPDFHAQHIDLGSEAND------------------------------------------------------------------------------ 
gi|22001824|sp|Q8UE93|MURI_AGR/1-466  -----------MLKTSE------AAADVLKPVLVFDSGIGGLTVLREARVLMPERGFIYVAD-------DAGFPYGG-WEEEALKTRILSLFETLLQD----------------YSPEVCIIACNTAFTLAGADLRARFP------DMTFVGTVPAIKPAAERTRSGL---------VSVLATPGTVKRAYTRDLIQSFAT------------QCHVRLVGSENLARMAESWIRGEPVSDE--AVLAEIEPCFID---SDGKRTDIVVLACTHYPFMANVFRRLAPWP----------VDWLDPAEAIARRARHLVPLPQDAEHPDGFD---------FAVFTSGKPDF----------ATR-----RLMQGFGLSVSSN-------------------------------------------------------------------------------------- 
gi|22001821|sp|Q8REE6|MURI_FUS/1-466  ------------------------MAEKTQRIGIFDSGLGGTTVLKELINSLPNEDYIYYGD-------NGNFPYGSGKTKNELQKLTERILDFFVK-----------------NNCKLVIVACNTASTAAIDYLREKFS-------LPIIGIIEAGVKIASKNTK--------NKNIAVISTKFTAESHGYKNKAKMLDS------------ELNVKEIACIEFAQMIETGWDTFDNRKE--LLNKYLSEIPKN--------ADTLVLGCTHYPLIREDIEKNIK------------IKVVDPAVEIVERTIQTLTSLNLLNDKKERG----------RIIFFVTGET----------YHFKPTAEKFLGKEIEIYRIPK------------------------------------------------------------------------------------- 
gi|20177985|sp|Q98NP9|MURI_RHI/1-466  --------------------------MTDQPILMFDSGVGGLTVLREARVLMPDRRFVYVAD-------DAAFPFGA-WEEPALRTHILDLFVKLLDR----------------FAPAISVIACNTASTLVIDALRERFP------GHPFVGTVPAVKPAAERTRSGL---------VSVLATPGTVKRQYTRDLISKWAQ------------KCHVRLVGSDRLAGLAEVYMREGFVDEE--AVRAEIAPCFME---HEGLRTDIVVLACTHYPFLVNRMRKTAPWP----------VDWIDPAEAIARRALSLLPPVDGALPQGEPD---------IAVFTSGKTDF----------AIG-----RLMQGFGLSVR---------------------------------------------------------------------------------------- 
gi|20177979|sp|Q8ZAA2|MURI_YER/1-466  ----MATKPQDANTTSREAITSKADSPPRPTALIFDSGVGGLSVYQEIRQLLPDLHYIYAFD-------NVAFPYGE-KSGEFIVERVLEIVTAVQQR----------------HPLAIVVIACNTASTVSLPALRERF-------AFPVVGVVPAIKPAVRLTRNGV---------VGLLATRATVHASYTLDLIARFAT------------DCKIELLGSSELVEVAETKLHGGVVPLE--VLKKILHPWLSMR-----EPPDTIVLGCTHFPLLTEELAQVLPEG----------TRMVDSGAAIARRTAWLISSQENVISSQDE----------NIAYCMALDED----------TDA---LLPVLQSYGFPKLQKLPI----------------------------------------------------------------------------------- 
gi|20177978|sp|Q8YHK2|MURI_BRU/1-466  -----------MKKAPAGSFPAKPTIAPERPILVFDSGIGGLTVLREARVVMPDRRFVYIAD-------DAGFPYGN-WEEEALKRRIIELFGEFIAN----------------YDPEIAVIACNTASTLVLEDLRRAYP------SVPFVGTVPAIKPAAERTSSGL---------VSVLATPGTVKRAYTRDLIQSFAS------------RCHVRLVGADGLAAIAEAHIRGESFDEA--LVMAQIAPCFIE---KDGKRTDIVVLACTHYPFLVNVLRRLAPWP----------VDWLDPAEAIARRMKSLLPARSDDDEFHSQDD--------LAFFTSRKPDY----------AIR-----RLMQGFGLRF----------------------------------------------------------------------------------------- 
gi|20177977|sp|Q8Y7N7|MURI_LIS/1-466  ---------------------------MKQAIGFIDSGVGGLTVVREVLKQLPHEQVYYLGD-------TARCPYGP-RDKEEVAKFTWEMTNFLVD-----------------RGIKMLVIACNTATAAALYDIREKLD-------IPVIGVIQPGSRAALKAT--------RNNKIGVLGTLGTVESMAYPTALKGLNR------------RVEVDSLACPKFVSVVESGEYKSAIAKK--VVAESLLP-LKST------KIDTVILGCTHYPLLKPIIENFMG----------DGVAVINSGEETASEVSALLDYHNL-LDATDEEI--------EHR-FFTTGST----------QIFKDIAKDWLNMPDMTVEHIKLGK---------------------------------------------------------------------------------- 
gi|20177976|sp|Q8XY07|MURI_RAL/1-466  -----------------------MTTRAQAPVGVFDSGLGGLSVLRAIRAELPAESLLYLAD-------SRHAPYGE-KPPEFIAGRTLRVCEWLVG-----------------QGCKALVIACNTATAQAVHLLREQL-------AVPVIGVEPGLKPAVATSRSRV---------VGVLATESTLRSDKFARLLGNVSG------------DCRVLCQPGYGLVPLIERGDTHSPA-VL--ELLRAYLLPMLEA------GADTLVLGCTHYPFLQDAIREIAGDR----------LTLIDTGHAVARHLGRTLAAAHLQA--TGAAA--------SPR-FLSTADV----------LPLQAMVAALLGEAPMAQRIDIGDTAVPPLASHQ------------------------------------------------------------------------- 
gi|20177975|sp|Q8XHB7|MURI_CLO/1-466  ----------------------MQDDLKNAPIGFFDSGLGGLSVLRKALEMMPNENYIYYGD-------SKHAPYGE-KTPQEIRSLSFNAIEFLIK-----------------KGAKAIVIACNTATSAAAHDLREYYK------DIPIIGIEPALKPAIKLHETGS---------VIVMATKATLTQEKFKNLMDKYGE------------HREVIPLPCPGLVEFIEAGDLEGED-VK--NFLREKLNPYMDR------EISSIVLGCTHYPFVKDVIQDLVGEK----------VDIIDGSSGTIRELKRRLEENNMES--ESKKK--------GNLDIFNSLED----------KKILELSKKLIEIK--------------------------------------------------------------------------------------------- 
gi|27804816|gb|AAO22860.1|/1-466      ------------------MRQGS-----HSPIGVFDSGVGGLTVLKALMARLPHESTVYLGD-------TARVPYGT-KSGEVVTRYSLKNAEFLLE-----------------RGIKLLVVACNTASAVALPALEAAL-------PVPVVGVILPGARAALART--------QGGGVGIIGTPGTIRSGAYQRALESADP------------RVRAKARACPLFVPLAEEGWTTGDVPLL--VARDYLAE-FTRD------GVDTLVLGCTHYPLLKGVIAEVVGP----------QVALVDSAEATADAVAALLSERDGLA-PASRGT--------PEHAYYVTDVP----------ERFMEVGARFLGRPITAAEQVDLTF---------------------------------------------------------------------------------- 
gi|20177984|sp|Q97NX2|MURI_STR/1-466  --------------------------MDNRPIGFLDSGVGGLTVVRELMRQLPHEEIVYIGD-------SARAPYGP-RPAEQIREYTWQLVNFLLT-----------------KDVKMIVIACNTATAVVWEEIKAQLD-------IPVLGVILPGASAAIKSS--------QGGKIGVIGTPMTVQSDIYRQKIHDLDP------------DLQVESLACPKFAPLVESGALSTSVTKK--VVYETLRP-LVG-------KVDSLILGCTHYPLLRPIIQNVMG----------PKVQLIDSGAECVRDISVLLNYFEINRGRDAGPL--------HHR-FYTTASS----------QSFAQIGEEWLEK-EIHVEHVEL------------------------------------------------------------------------------------ 
gi|20807679|ref|NP_622850.1|/1-466    ---------------------MWGDKMRYFPIGVFDSGVGGLTVLKRLMEVLPQENYVYFGD-------TRRVPYGD-RSKEEIKAFTKQIMNFLKK-----------------KNVKIFVIACNTISAVFEKEGKE-----------IVFNVVEAGVKSAVETTC--------NKRIGVIGTRRTTEERIYSNKIKEINK------------SIEVYEVACPELVPLIEKGFYKTESVKR--VVIECVKNLKEEK-------IDTLVLGCTHYPIVIDYIEEALIG---------ENVRIVDPAERLAYDVKEYITRVNMIN-PNGSG----------QVQFYLSKMT----------QSFIEIAKILLEGKINNYNVSIVDITKY------------------------------------------------------------------------------- 
gi|20177981|sp|Q92PG8|MURI_RHI/1-466  -----------MTKT------------ELKPILVFDSGIGGLTVLREARVLMPERHFIYVAD-------DAGFPYGG-WEEGALKERVIALFGRLLAE----------------LDPEICIIACNTAFTLVGADLRAAYP------QMTFVGTVPAIKPAAERTRSGL---------VSVLATPGTVKRAYTRDLIQSFAS------------QCHVRLVGSENLARMAEAYIRGDALADE--AVLAEIEPCFVE---AEGKRTDIVVLACTHYPFMSNVFRRLAPWP----------VDWLDPAEAIARRARSLVPLPNGFEPLNGED---------PAIFTSGRPDF----------ATR-----RLMQGFGLRVMADAVSADRRERI---------------------------------------------------------------------------- 
gi|16330377|ref|NP_441105.1|/1-466    -----------------------MREPQRSRIGVFDSGVGGLTVLRELYRQLPKESILYFGD-------TARLPYGK-RSPQVILQYVREILTWMAA-----------------EEVKMVIMACNTSSALALETVQQEFN-------MPILGVILPGARAAVRQG----------RRIGVISTPATAASNAYRHAIHEITP------------DALVWQMACPEFVPLIEQNRLHDPYTLE--VAKGYLQPLLDAD-------IDTLVFGCTHYRHLTPVFQQILP----------SHIRLVDPASHVVKAARQELEVMGLRNSEMSI-----------ATRFTVSGCP----------QQFAELSHQWLGFTPMVEKISLPCLSSICPQPLEIRE---------------------------------------------------------------------- 
gi|15611563|ref|NP_223214.1|/1-466    -----------------------------MKIGVFDSGVGGFSVLKSLLKARLFDEIIYYGD-------SARVPYGT-KDPTTIKQFGLEALDFFKP-----------------HEIELLIVACNTASALALEEMQKYSK-------IPIVGVIEPSILAIKRQVED------KNAPILVLGTKATIQSNAYDNALKQQG-------------YLNISHLATSLFVPLIEESILEGELLET--CMHYYFTP-LEIL-------PEVIILGCTHFPLIAQKIEGYFMGHFALP----TPPLLIHSG---DAIVEYLQQK--YALKNNACTF--------PKVEFHASGDV----------IWLERQAKEWLKL---------------------------------------------------------------------------------------------- 
gi|11386951|sp|Q9RU10|MURI_DEI/1-466  ------------MPPVSFAAASDPAPRSALPIGVFDSGAGGLSVLAELQRALPQEDVLYLAD-------TAHVPYGA-RSDEDIRDLTARAVAELVR-----------------RGVKAVVVACNTASAFSLTHLRERF-------ELPIIGLVPAVKPAVAATKSGV---------VGVLATPGTLRGTLLADVIRQWAEPA----------GVRVMQAVSTELVPLVEAGKADSPE-AR--VVLRDVLEPLAEA------GADQLVLGCTHYPFLAGSIRAEFGDT----------FALVDSGAAVARHTRNVLSRGGLLR--GGDRT--------GEVSYLTTSDP----------AHLRALLMTLRPGG--ADGASLPDPPSPRIELTTT------------------------------------------------------------------------ 
gi|11386941|sp|Q9L870|MURI_ANA/1-466  --------MYSSSSIEGNLYGFSAQEPQRAPIGVFDSGVGGLTVLRQIYRQLPNESVIYFGD-------TARLPYGI-RSQAEILTFVRDILDWMQQ-----------------QHVKMVVMACNTSSALALDIVREEYD-------FPILGVILPGAKAAVQQG----------KRIGVISTPATAKSNAYRQAIWEIDP------------NVEVWQVGCPEFVPLIEQNRIQDPYTTE--VARAYLEPLIQQD-------IDTLVYGCTHYPLLAPVLRSLLP----------PQVKIIDPAVHVVTACTQELDLLGLSNTHPPL-----------PTRFAVSGCP----------QQFSQSGVHWLGYTPLVEAVDFAGVP-VSQLQQDLA----------------------------------------------------------------------- 
gi|11386904|sp|O82826|MURI_BAC/1-466  ---------------------------MEQPIGVIDSGVGGLTVAKEIMRQLPKENIIYVGD-------TKRCPYGP-RPEEEVLQYTWELTNYLLEN----------------HHIKMLVIACNTATAIALDDIQRSVG-------IPVVGVIQPGARAAIKVT--------DNQHIGVIGTENTIKSNAYEEALLALNP------------DLKVENLACPLLVPFVESGKFLDKTADE--IVKTSLYPLKDTS-------IDSLILGCTHYPILKEAIQRYMG----------EHVNIISSGDETAREVSTILSYKGLLNQSPIAP---------DHQ-FLTTGAR----------DQFAKIADDWFGHEVGHVECISLQEP-IKR----------------------------------------------------------------------------- 
gi|25453118|sp|Q8KFN8|MURI_CHL/1-466  ------------------MPQHKVS--SDSPIGIFDSGIGGLTVVKAVQAALPSERIIYFGD-------TARVPYGS-KSQVTIRKYAREDTELLMK-----------------HQPKLIIVACNTVSALALDVVEQTAG------GIPVIGVLKAGAELAVQKT--------KSGRIGVIGTQATIGSNAYTCAIREEKE------------TLEVFPKACPLFVPLAEEGFIDHPATRL--VAEEYLAA-FTGK------EIDTLVLGCTHYPILRKIIESITGP----------EITIIDSAEAVASKAGELLAARGLLN--QSPEK--------ALPHLMVSDLP----------QKFRELYRLFMGTELPDVELVGM------------------------------------------------------------------------------------ 
gi|11386948|sp|Q9RQW7|MURI_NEI/1-466  ------------------MENIGRQ----RPIGVFDSGIGGLTNVRALMERLPMENIIYFGD-------TARVPYGT-KSKATIENFSMQIVDFLLE-----------------HDVKAMVIACNTIAAVAGQKIRQKTG------NMPVLDVISAGAKAALATT--------RNNKIGIIATNTTVNSNAYARAIHRNNP------------DTLVRTQAAPLLVPLVEEGWLEHEVTRL--TVCEYLKP-LLAD------GIDTLVLGCTHFPLLKPLIGREAG-----------NVALVDSAITTAEETARVLAQEGLLN--TDNNN--------PDYRFYVSDIP----------LKFRTIGERFLGRTMEQIEMVSLG----------------------------------------------------------------------------------- 
gi|11386905|sp|O83421|MURI_TRE/1-466  ----------------------MSDRREQFQYAFLDSGIGGLPYAHALRVRVPEASLVYVAD-------RVYFPYGN-KSSAQIIARASAVLQKVQTN----------------FSPHIVVLACNSMSVNALEFLRAQV-------SVPVVGVVPAIKQAVACSHKKH---------IGVLATQCTITHPYTACLRAQFGA------------GCVFQMRADARLIECLERGLIFEVEDMQREAVARSVMPFQEAG-------VDVLVLACTHFVHVRHLFQDCVGTS----------CTVVDSLEGVVRRTLRLCPPQSQLRGNAACYV--------TGARDAVCAAR----------YAR------YAQHFGLRWAGFLDVTPFFRM----------------------------------------------------------------------------- 
gi|7387915|sp|P56868|MURI_AQUP/1-466  -----------------------------MKIGIFDSGVGGLTVLKAIRNRYRKVDIVYLGD-------TARVPYGI-RSKDTIIRYSLECAGFLKD-----------------KGVDIIVVACNTASAYALERLKKEIN-------VPVFGVIEPGVKEALKKS--------RNKKIGVIGTPATVKSGAYQRKLEEGG--------------ADVFAKACPLFVPLAEEGLLEGEITRK--VVEHYLKE-FKG-------KIDTLILGCTHYPLLKKEIKKFLG-----------DVEVVDSSEALS------LSLHNFIK--DDGSS--------SL-ELFFTDLS----------PNLQFLIKLILGRDYPVKLAEGVFTHBTTMFFRM------------------------------------------------------------------------- 
gi|11386940|sp|Q9L4V5|MURI_CAR/1-466  --------------------------MKKQAIGFIDSGVGGLTVVKEAMRQLPNESIYYVGD-------TARCPYGP-RPEDQVRKFTWEMTHFLLD-----------------KNIKMLVIACNTATAAALKDIKKKLA-------IPVIGVILPGSRAAIKAT--------HTNRIGVIGTEGTVKSNQYKKMIHSKDT------------KALVTSLACPKFVPLVESNEYSSAIAKK--VVAETLRP-LKNE------GLDTLILGCTHYPLLRPIIQNTLG----------DSVTLIDSGAETVSEVSTILDYFNLAVDSQNKEK--------AERNFYTTGSS----------QMFHAIASEWLQLDDLAVEHITLG----------------------------------------------------------------------------------- 
gi|730082|sp|Q08783|MURI_PEDPE/1-466  --------------------------MDNRPIGFMDSGVGGLTVVKTAQKLLPNEEIIFIGD-------EARMPYGP-RPTAEVVEFSRQMASFLMT-----------------KNIKALVIACNTATNAALAVLQAELP-------IPVIGVILPGAIAANRQT--------KNQKIGVIATLGTIKSEAYPKALAEINT------------KLRAYPVACQEFVEIAEKNELHTTAAQK--VMNEKLAE-FRQD------QIDTLILGCTHFPLLEEGIQAAVG----------PDVTLVDPGVETVHQLIEILTKQALQHAEGPKAQ--------DQY--YSTGNI----------KNFEEIARTFLN-QDLRVEEVKID----------------------------------------------------------------------------------- 
gi|21623448|gb|AAM68077.1|/1-466      -------------------------------MLIIDSGIGGLSILDNIKKKFPHINYIYMLD-------NEAFPYGK-KKEKFLIERSIKIINAIKKI----------------YPIKMVIIACNTASTISLPTLKKTFS-------IPIIGVLPVFKPAIKITKN---------KIIGLIATRSTINSLYIKKTIYKYSLEN----------TIKIIAT--NELAVIAEKKVRKLSISNI--KLKKIFQSWIILSI-----KPDTIILGCTHFSFLKKEIQQIFHKP----------INFIDPGDTIVNK----IEKYFYQ--KKIKKN--------ILLCSKYNKQI----------KQLVFFLKKYKFKKIQEINLN-------------------------------------------------------------------------------------- 

Aspartate 
Racemase 
Sequences

gi|4511996|gb|AAD21556.1|/1-466       ---------------------------MSRPILFFNSGVGGLSVLAAVKKALPEAPILYVAD-------NGGFPYGT-KSEEEIATRVPALLGRLVER----------------YDPALLVIACNTASTIALPFIRSAL-------QIPVVGTVPAIKPAALLSKSHV---------FGVLGTEATIRQPYVDHLSEEFAS------------DCTVIRQGSANLVTLAEAKLRGEKSDLA--LYRAELDRLLQQ---PEGDRIDVVVLACTHFPLVKEELEAVSPAP----------CYLLMAVKAS-REEPDIWPIN--------------------------------------------------------------------------------------------------------------------------------------------------- 
 
 
gi|14590552|ref|NP_142620.1|/1-466    --------------------MKTIGILGGMGPLATAELFRRIVIKTPAKRDQEHPKVIIFNNPQI----PDRTAYILGKG-EDPRPQLIWTAKRLEE-----------------CGADFIIMPCNTAHAFVEDIRKAIK--------IPIISMIEETAKKVKELGFKK---------AGLLATTGTIVSGVYEKEFSKYGVE-----------IMTPTEDEQKDVMRGIYEGVKAGNLKLGRELLLKTAKILEERG-------AECIIAGCTEVSVVLK--QDDLKVP------------LIDPMDVIAEVAVKVALEK--------------------------------------------------------------------------------------------------------------------------------------------------- 
gi|7444691|pir||T08467/1-466          ------------------MAERVIGILGGMGPLATAELFRRIVEKTPAKRDQEHPRIIIYNNPKI----PDRTAYILGRG-EDPRPELINSARKLES-----------------WGADFIIMPCNTAHFFAEDIQKAIR--------IPLVSMVEETAERVKEMGLRK---------VGLLATDGTIKGLVYHRALLKRGIA-----------IVTPDRTGQELVMEGIYRGVKAGNVAYGRELLLRVAKKLEKR--------VDGIIAGCTEVSVALK--PDDLSVP------------LIDPMDVIAEKSVKLALGLEELRAR--------------------------------------------------------------------------------------------------------------------------------------------- 
gi|4001718|dbj|BAA35091.1|/1-466      ------------------MPERVIGILGGMGPLATADLFRRIVEKTPAKRDQDHPRIIIYNNPKI----PDRTAFILGNG-PDPRPELITSARKLEE-----------------CGADFIIMPCNTAHFFAGTIQSSVI--------YPLVSMIEETAKRIEEMGLRK---------VGLLATDGTIKGMVYHRALLKRGIH-----------IAVPNKKDQGLVMKAIYEGVKAGNLELGRELLLKVAKKLERR--------SEGIIAGCTEVSVVLK--PGDLTVP------------LIDPMDVIAERAVKLALGVEDF------------------------------------------------------------------------------------------------------------------------------------------------ 
gi|114284|sp|P29079|RACD_STRTR/1-466  -------------------MENFFSILGGMGTMATESFVRLINHRTKATKDQEYLNYVLFNHATV----PDRTAYILDRSEENPMPFLLDDIEKQNL-----------------LRPNFIVLTCNTAHYFFEELQAATD--------IPILHMPREAANELVRQHTTG--------RVAILGTEGSMKAGIYEREVKNLGFE-----------TVIPDTALQEKINYLIYHEIKE-SDHLNQELYYEILEEAVERLN------CEKVILGCTELSLMNE-FAEDNHYP------------VIDAQSILADRTIERALAERNEALDTVSEK---------------------------------------------------------------------------------------------------------------------------------------- 
gi|15674208|ref|NP_268383.1|/1-466    -------------------MENFFTILGGMGTLATESFIHTLNERTEAYRDQDYLNYIVVNHATI----PDRTDYIKNPSLENPEEKLIDDIKIHSQ-----------------LSPKFFVVPCNTAHYYFDEMQKATE--------IPILHMPRIAVDSISHHFPKAK-------RVAVLATEGTILTGVYRKALEEQGYE-----------AVIPDDQLQEKVNRLIYQEVKE-NRNLNFELYKEILSDVASEMN------CEVTILGCTELSVLYEAYDLTKEYN------------IIDAQAETVHRTIS--MMGKKDLLDDY------------------------------------------------------------------------------------------------------------------------------------------- 

 
 

Key 
 
H. influenzae is the first sequence and is numbered accordingly 
 
 
 C Conserved active site catalytic cysteine residue 
 
 D Residues conserved exclusively amongst DAPF sequences 
 
 E Residues conserved exclusively amongst DAPF sequences capable of charge interactions with the amino and carboxyl groups of the DAP substrate 
GSAACAAAVNGAR
GTAMSACSLIKKM
GSGVVAASLVYSE
TLITPSVNEVDLA
VVLESLGKLA--P
MLISENYIKK-NK
RSMNFSEHKGNYY
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