
Initiation:!
!
>IF2 g476.t1 (incomplete/incorrect N-terminus ... from ESTs, PGPs and inference)        NOT 
DETECTED, 741 aa, 78 !
MIVRVCGIVFCSYASSPRHFIFHILLFRAPLPSPHRFLNAIYGVNIDGSG!
ISIHSARQCAVRGRCSPFIIVSFDIFLDSDFNGEQLSIDFLMTQAGGTRR!
LYATASEMEKSKMVRKRLAATRKRKLEELKERKAKPKEISIPSRATPKNL!
SAVTGLSTIDILKVAIKCGHEPRTVDDVLPPELVDILCEELYFVPRRSDL!
NEGTGMKLTRTIDEADMVPRPPIVAVMGHVNHGKTSLLDALRKTSVVDVE!
EGRITQRLSASMVQLSSGQKITFMDTPGHNAFAAMRQRGAAMTDMVILVV!
AADEGVMQQTEEAIEVTREANVPLLVAINKIEKEGANPSKVKRQLLQHGV!
ILEEFGGDVQCVELSASTGKNLDELTDAILLQAEMLDLRADPNGPAESVV!
IESKIDKGRGVVGTVLVRQGQLKLNNFFVAGGTWGRVRGLTDWLGRSTTK!
ADPSTPVEVIGFKTKILPDPGDDLVVVLGEEQAKQILDYRKERLHAKEAL!
TDVVQASDPAARAAAAKQEMEKALNVVIKADIGGTLQAVESTISQFPQDE!
VKLRIIKSAVGDISTTDIGLAKDTGAVVFGFNVPPMNSVLELARVEKVDI!
NNYSIIYQLADDIKKRLESMLAPREVEEEVGRGDVLSVFSVTMPNREQHN!
VAGLRVVRGALDSRLRVRLLRRNKDVNADEEYAALYDGPIESLKKFKDDV!
TLAKKGDECGLALPKWNDLRPGDIISCYRMKQVPRKFGDPK!
>IF3 Contig19975 (and 15548) (complete), 302 aa, 19EB !
MKTTTRRLSLVTPRLSHGVGLGSAQPFRSYSRPASYCGHERACSSLVAQF!
NLYRSHQPLVTSSFTAGQRRAYAGGYRKTRVRALLVDDAITSDVVQLVSL!
EGRNLGEVALADAKLLAKQKGLRLACVVPLANPPVCRLQRIPVVPEVDEL!
DDRRPDPEDEIDDFDEDGMPIHRPSSASSSSSSYNEAAGGGVAKDVPDPN!
GNIKRRPKGEKELRFSDTIAEHDVQNKVNQLRRFLDKGLRVRVSVYFKSV!
AQFDPDLARALLDNIVTRADDLGRVEGDINIANRFASLLLVPTSPDAATK!
DK!
!
Elongation:!
!
>mitochondrial elongation factor G Contig26230 (and 27675,1208) (mostly complete), 777 aa, 
1576 !
MYSASRRASSNPSASGFMRHSAGLMRPSTSSASTLCLNRAPSAMINLPLL!
SRFSTDAEGSAPQKELHKIRNIGISAHIDSGKTTLTERILYYTGRIQKIH!
EVVKGRDNVGAKMDSMELEREKGITIKSAATYARWGENHINIIDTPGHVD!
FTIEVERSLRVLDGAILVMCGVSGVQSQTITVDRQMKRYDVPRITFINKL!
DRMGADPFKALRQMKEKLTHVKSAALQIPVGLEDHFQGVVDVITREAYVY!
EGGSGEVLSKVAVPENVRAEMEARREELLETLYEVDDVLAEVVIAEGREP!
SVEEIKAAIRRATIALKFTPVLMGSAYKNKGVQNLLDAVVDYLPNPTEVP!
SVGYDLDNNEAPVNLVPEHDKPFVGLAFKLEENPFGQLTYMRMYQGVLKK!
GDTIVNMSTTKRTKVPRIIRMHSDEMEDIQEVGAGEICALFGIEWLLRHH!
LHRRQHPPLHVLHVRPDPVLSLAIWPKAKGQDKNLSKALNRFQREDPTFR!
VHTDPESNQIIISGMGELHLEIYMERMRREYNVDLDSSPPRVAYRETLTG!
KGAFDFTHKKQTGGQGQYARVAGYVEAIEEEDLEEHEQKALASGKRVLFQ!
NQTIGGSIPPNFIPACEKGFFEAATEGPLIGHPIQGVRVTLTDGGWHPVD!
SSELAFKIACINAFKQGMLKANPQVLEPVMGVEITVPKEFQSTVVSSIGK!
RKGVILNSENMTGTDYTRVDAEVPLSNMVGYSTDLRSTTQGKGEFSMEFK!
KYAIVPRDSMEKLIAKYKEDKAKEKKD!
>elongation factor Tu Contig9759 (complete), 449 aa, F32 !
MASRSFSRLGFSSQITAPARLTLPLRSRADFSRTLPCAYAGAQSYSTYRA!
KPHFNICTIGHVDHGKTTLTAAITKVLADTGLAKFRDYQSIDKAPEEIRR!
GITINASHVEYETDKRHYGHVDNPGHAEFIKNMITGTSLTDGAILVVDCS!
TGPMPQTREHILLARQVGVKNIVVWLNKCDLIPDKELQDMVAMEIREELT!
RYEYNGDSTPIIHGSALEAIELKDTEYGIQAIRKLLATVDELPQPERQTD!
KPFLMAIEALYTISGRGTVATGVVEQGKVKIGDEVEVLGMQEDAKKIKGV!
VTGIETFHKQMEEGFAGDSIGLLLRGPNRDDLKRGQVVGKPGTLSAHKKF!
EANVYVLTKEEGGRHTPFGAGYAPQMFFRTANVTGKVMMEGDKVAVPGET!
MNVGFETIWPMPLSEGLKFSCREGGMTVAAGVITKVFPMEEEGKKKKGK!
>elongation factor Ts Contig3833 (and 9737,E80POFO01CE59P,E80POFO01DE9EK,E80POFO01EPRIT) 
(incomplete - internal gaps), 365 aa, FD !



MKSAFACRAAFALAAATTGSGRGAAVFAVRSSSSLVSLRTPASGGCSNSR!
AFADAAAGGGGGGMMGQIKELRARTGAGVMDCKEALAASAGDPAKAELWL!
LDKARSRFAKKAERPTTEGTLALALASSEALLLELNSETDFVGRLEGFQK!
LALDAAAAALARAGQVAADGQGPHHLDSAWLSALPLGDGTPKTVGDGVVG!
LFMQVGENMKARRAVLLRTAGSEGALGTFIQGTGLPHTGTLAALVALQAQ!
PSGGGGAAVGEKLVPLANALAKHIAGINPRYLSLEDVPETEAKEVGKEHV!
VLEQEVTYGEETGRVRELLEREGAKLGARVSIVHFVRWKVGDGLEKPTTD!
FAAEVEKELQRSTKH!
>elongation factor P Contig26691 (likely complete), 254 aa, 1487 !
MRRHLQQSTAGSLPSSVQHRRNYKAPISDIKRVWVIEHLGKLWEVTETSQ!
SRKTAQRRAHINMELRDLAAGTKKSERFRVEDRVETIILDVHKCIFSRSE!
GKKLLFTNAETGEEVSVKKEMVGPAEAYLKPGTSVARLSVHNGEAVTVKL!
PGKAVVTVKEADSTQSATAGYKKAVLDNGRTVRVPPYLEAGDVIIVSLPD!
EVYVGKSDGSALADDGDEEDDEEDDDDDTDTDDEDEDEDEDEDDEEDEED!
AKKK!
!
Translational GTPases:!
!
>GTP-binding protein TypA/BipA Contig1617 (and 775, 15798), 740 aa, 62C !
MLRSALSRSSSSSPLAGSASSRSSLVRAFSSSRSTAASSSASSSSSSSGN!
RLHRCLAAPSTSSSAQPSSSTLISSQRPLGASLRRTAPWSALRQVGHGWP!
SLASHHRSGVVGGRALARRWLSTEAEGAEDLGEGVRNEKLRNIAIIAHVD!
HGKTSLVDKLLSQSGTTSLRGGERVMDSNALEQERGITIMAKQTSIKYKD!
YTINIVDTPGHGDFGGEVERVLGMVDGVVMLVDGTEGPMAQTKFVLSKAL!
GYGLKPIVVLNKMDRDTIRPDEVESELFDLFVSLDASDEQLDYVTLYASA!
REGWAVKNRTAPRTDMTELFETIIEKVPPPLTYPDAPFSMLVTTMEYDMH!
LGRILVGRVRSGSVTTGDQLHGLSREAKELEKSKVLKVLGRRGLERSPIE!
RGECGDIIGIAGFGACSVTDTICAPSVVHALPANPIDPPVLSVVLSVNDS!
PLAGREGTKLTSTLLRQRLYRELESNVTLQIGDTGREGALEVKGRGELQL!
AVLIENMRREGFEISVSPPKVLFKQEEGELLEPQEEVTVDVPTEFSGVVL!
ERFGLRKGELVEMKTDGDKARLIFMCPSRSLIGFRQELNQLCRGTVVLHH!
LFHSFIPHKGVIENVRKGVLLSNTNGTTTTYALESLEQRGTMFVGPGTTV!
YMGMIIGENSKKGDMDVNPVKAKALTNMRTLLKDENVRLTPPRILTLEEA!
ITYIADDELVEVTPSALRMRKEILDTSTRETMARRAKKSG!
>Guf1 g3637.t1 (possibly complete ... N-terminus from Genscan)  NOT DETECTED, 606 aa, CE1 !
MLGRRGLLASRGPAAAVAAEEAAARGAPDLSKFPPSKIRNFCIISHIDHG!
KTTMSTRIMEKAGTISLDKEGLYLDKLQVEKERGITVRAHTTSLVYKHSD!
GESYLLNLIDTPGHVDFTYEVSRSLKACQGAVLLVDCTQGIQAQTVANYF!
LAWEANLKIIPVMNKIDLPTSDPARVIKELANMGFEESEVLKASGKTGEG!
VEGILKAVIERLPAPSGDPAKPLKALLFENWYDQFRGVVCLVNILDGALK!
KGDRIVAASSNKVYELENVGILYPERAPTGALYTGQVGYIIGGMRSTKEA!
RVGDTLYLEGAPVEPLPGFKSAKPMVFAGLYPADGESLDRLTDAFEKLTL!
NDASVTYTKERSDALGMGFRCGFLGLLHMDVFLQRLEQEYGTDVIATAPT!
VPYIVTTKEGQEIVVNNPSLFPEQHDILTCTEPVAEARIIAPKEYLSPLL!
RLCLERRGVQQELSYIDEARLHLRYRIPLSELITDFNDSLKALTSGLRHP!
VEALSAIAHQSKGVNYGKDLVQKLRKVVKRQLFQVAIQASVDGRIVARET!
LQALRKDVTAKCYGGDITRKRKLLEKQKEGKKRMKTIGNVQLSQDAFYSI!
LKKGDE!
>YchF g6187.t1 (likely complete)    NOT DETECTED , 435 aa, 203C !
MKVATRRSTTWWGSSSRSATSTFVGGGRSVLWPPSSSCLTSGSGVLGVRR!
QWFAAKAGKQQQTQQAAGGQASALSYFVARTASNGCGIVGMPNVGKSTLF!
NALTSSQRARAENFPFCTIEPNSGMVWVPDPRLDTLAALANSKRILPCQM!
EFVDIAGLVAGASKGEGLGNKFLAHIRNVSMILQVVRCFEGADGTEQVTH!
VEGSVDPARDMEIINTELLLADLESLTTARAKLEKRTKLDAEAQKRLDLM!
HRTIAVLDEGQPARSVLISAEEWPTFHAFQLLTSKPVVYCCNVKEEEAAT!
GNAMVEQVKQAVLKEEPGVDPNERVLVVSAKLESELANMESVEDRKSFLE!
LYGLSEADAGLPKVIRATRQLLQQHQFFTVGETEAPRLEHTQTIAFADFV!
AAGGEKRAKELGKVRFEGTSYVVQDGDIILFHHRK!
>EngB g15942.t1 (incomplete - poor genomic, poor EST data)   NOT DETECTED, 134 aa, 19F9 !
AFIGRSNVGKSSLINALTAQGKVRVSDTPGETQQINWYRVGKHLTLIDLP!



GYGFAFAAEEKVKAWTELMCEFLTSRKSLKRICVLIDARHGFKPADLDFI!
DMLEKAKRKYQIVMTKADLVTPPDLARRYHLVQQ!
>EngA g13051.t1/g13050.t1 (incomplete due to retained intron ... N-terminus uncertain)   NOT 
DETECTED, 675 aa, D48 !
MPSMSCPIASARGLATSRGAGGSRGGGGSGRDRAQQTTRPHSQKSSSSSS!
SSSSATRGAGGKGGGGKSNAARGPGAAAATKKRAPSGEASKARPAAEEEA!
LGGVESDTERYTMRRDPVLALVGLPNCGKSTLFNRPMVTMGRLVRMNKSL!
VTSEPGTTRDRVYAYCDIGGRSVMVVDTGGMVGTGDFFSPLIHEQALVAI!
NEADIILFLFDFREGVTKKDVEVARVLRKHVHDKDIVLVANKCDNPDLVL!
ELDERNKAGPTGKPDDYWLLGLGPAIPVSAIHGAGAGELLDKVYDIVQTK!
FPAEDQSEGDAEAEAELARKRISISIVGRPNVGKSSFLNQVLGRERVIVT!
NVAGTTHDAVDHSIMWRGKKPRKRKRRAAKATMGLEEEAAAATTEGKQQD!
AEVVHAAEDDEVIDEQEDDLEDDEQEDDLDDDEHETKVRAKKANNTKLKE!
SAANPDADGVPIRIVDTAGINRRATHVKGLERSSVLWAIKSINRSDIVLQ!
LIDATQGITDQDLRIAEHILNSKATTIVVVNKWDMSKESKQKWEKYVQET!
LKFMKYVPIMFCSAKTGVNVKETIDLAIRITRERAHFIKTSTLMKLLESA!
HTRHRPPSKNGRQLKIRYATQAKVKVPSFTFFVNDVELVHFTYQRFLENA!
IREFHPYTGSPMRLIFKDKEKTIVS!
!
Release/recycling:!
!
>Rf1 g10217.t1 (possibly complete ... from PGP), 370 aa, 1643 NOT DETECTED!
MAARQRWVSMQAPLLLHFAGSPFPRLDHMKHQFDDLSATLQTNEALSPEE!
RGMLTKQLHALDPVMGMVRRIEQQREELRELHQLMEESKQTQDKELGALA!
EEDYKRILGELMDLEKELENEIMLELLGKDEADEKSAILEVRAAAGGQES!
QLFTMELFNMYSAYAEMKDWEWETLAVSDSEVGGYRESSACITGRGVFGR!
LKFETGVHRVQRVPETETQGRTHTSTVTVAVLPVAQEADIQILPKDIRVD!
TFRASGPGGQHVNKTDSAVRVTHNKDRAMKILRSRLYEIERERLASSRAD!
QRRKQVGTGARHERIRTYNFPQSRITDHRCGLTVHDIESMMQGHHLDTFI!
DALVAHHSAEALNSIDLDSF!
>peptidyl-tRNA hydrolase Contig8428 (complete), 216 aa, 6A2 !
MKRSLGLWKRPYAGVNHLIVGLGNWYYPLSRESVGLYALERYAQRYSLVW!
DFIPNICSDALASKTGIALIKPKTYQQKDMGKAVAMATEAMNLTIDDVTI!
LHYDANLPCGQVRYRTGALDAPNVAVQSIINMFDTERLNRVSIGIKPVSE!
DEVFVPTIVQAIDKRYLDNFNDIWIRNVLSDTERPLVDKASDKVTDELLH!
SATNTTDNTFSRLNTL!
>ribosome recycling factor Contig11098 (possibly incomplete at N-terminus), 180 aa, 10F !
MAQTKDSLTSQMKRSVDWLTEEFAKLRVGRANTEILNRIKVEGAPLAKKG!
SVYVKDSFTLAITPFEKEQTKKIVEALRDADMDLNPQTDGDNIIVRLPKA!
TDEYRQSLLKQATKMNEEVKNSIRRARQGALTDLKKHKDAVSKDDMKKLE!
NEVQKITDEYNKKTEQLHKAKEQAITGAGN!
>EFG2 g6016.t1 (incomplete due to internal gaps ... N-terminus inferred) , 669 aa, 1A01 NOT 
DETECTED!
MQLRRATLRVGPAVTIAPRSGGRQWWCQARHSGSSSNSPAAWPPQQQGGS!
SLVLSSSSSRLIRPSFFLTWVHRRQQHSEAEVVVERVRNIGVVAHVDAGK!
TTTCERMLHYSGVTRRIGDVDSGNTVLDFMKLEQERGITIKAAAITFNWE!
GHKINLIDTPGHVDFMFEVERSVRVLDGAVAIFDGVAGVQAQSETVWRQA!
RKYGVPVIAYINKLDREGASLERAADSMRVRLGARPLLLQLPLPTTLGVL!
EGVIDVVDMRVIRWTDPSGKAMQVVDLTPEEHPGLYAKALQARETLLEQL!
ADADEAIMRAVLEEGASAETVAGELLHGALRRVTLAGEGVPVVCGSSLRN!
RGVQPLLAAICRYLPSPLDRPPVVHDVQRGLMVYLRVYSGELTPATEVYN!
STRQVKERVSRLLNIQADDMTEVGRVGAGNIVAALGLKDTCTGDTLLVPA!
KGNKKAHKGQHAKGGRLLLEGIDPPPPVFFCSIEPESLSAQKALDDALGL!
LRKEDPSFSVSLDPETGQTLLSAMGELHLEILKDRILNHYRVGARVGNVR!
VSYRATVGRALSHTLAREYEIGGVKQHVELTLDIEPTARAHGNEYQASGA!
GRGMVRAVHVLPHHRLVEAEAPLKELLGYSTLFRSLTRGSGSFTMEFLRY!
GDMGAAESKKLQDELRRGF!
!
!
tRNA synthetases:!



>glutamyl-tRNA synthetase Contig20313 (and13024, 27108) (incomplete due to internal gaps), 555 
aa, FF4 !
MKSSTLVLRSRFVPAGARLGGVLGRLPTTTAGRFPYTPSSTGRLHSTCSA!
ESSSPASGLIDPGRRVRVRYAPSPTGQMHLGGLRTALYNFLFARKHGGDY!
VLRLEDTDQSRKVEGASANFDRILEWAGIPYDEGPSKGGNYGPYVQSERL!
PLYHKHAHDLIEVYLHTFHSFMVSLLLGLTEERLDQLKRSSNIRGIPPLY!
DRFCLNLTPQEVQHKLMSGVPHTVRMKVPSGVTSFTDIVRGAVSFNNAFV!
NDQILVKSDGFPTYHLASVVDDHLMEISHVIRGEEWLASTPKHVMLYNQF!
GWDVPRFAHLPLLLNPDKSKMSKRQGDASVDHYIEREYLPESVVNFVAFI!
GWAPEDTQEIFTLEQLIEKFSLERVHKGGAIVNINKLDWFNGTDDIDWVS!
ARVRPVLEQALPSSASFPDAYLHQVIRLNKDRAQNFTDFVEPSRFFFEEA!
DLASPEAQKARSTLWKPGQSETLVRALLDRLEKADVPMEHDPLLALVKEV!
CKEHGAGSKVLFHALRYLLTGGKEGPGVVDTMATLGRPRTLHRLRQAFSP!
AAPPS!
>phenylalanyl-tRNA synthetase Contig21167 (N-terminus incomplete), 457 aa, 215A !
TKQIDVTAHRSASTSIHCASRRAGASLTLGSSRGVSLQLRPRVLGTPASG!
SVLATRCHLLEQAQPLRLSSAAKRFYASSFSFKEHGIEPDEVTNVTDRIL!
GKIGTNLHKEDKHPLNTIKKRIEQYFVNKYTTEDNKPLFNIYDSFKPVVS!
VKQNFDDLLFPVDHVGRSANDTYYLNKSTLLRTHTSAHQAELMRSGERPR!
SGERQFLVTGDVYRRDAIDKTHYPVFHQMEGVRIFTPEQLKAQNKTPEEF!
VAADMKDALEGMISAVFGKVQVRWVDAYFPFTHPSWEMEIFFENKWLEVL!
GCGIVNPQIVRNCGMPISEDWAFGLGLERLAMVLFDIPDIRLFWSQDRRF!
LDQFASGENVKFQSYSKFPPCYKDITFWVPDHFHENAFFELVGQVAGDLV!
ECVEVVDKFTHPKTNRTSLCFRITYRSMDRSLTNEEINELQAKVRDEVPV!
KLGVELR!
>leucyl-tRNA synthetase Contig9820 (and 12901,4046, 11402) (incomplete N-terminus), 700 aa, 
134A !
EAVVLQDHRIRGRSGGRILAGLKGWPEQVKLMQQHWIGKSKGAYLEFPIK!
RELSASSGAKAEEPLRIFTTRLDTLLGVTYVVLAPQHPLVQEIAKNTEDA!
KLRAFVDEFAKSKRSLQEDYGKSKKGMKLPGVTAVHPVTKESLPVYIADY!
VLMDYGEGAVMAVPAHDTRDYEFAKQFDLPIKTVITPDQHTEEHKEGDPF!
CGEGRVVNSGPELDNLTSEEARRKLLRILGEQGVGGEYTNYRLRDWLISR!
QRYWGAPIPMVYCEADCGVVPVPEKDLPVVLPVDGLEFSGRGGSPLGSLE!
HWLHTDCPKCGGRAKRETDTMDTFVDSSWYFLRYPDANNTDAPFDKAVTN!
KWMPIDVYIGGIEHAILHLLYSRFITKFLHAQGHLNFSEPFPNLLTQGMV!
QGRTFKDPHTGAFLKPDTVEKVGDKFIHKPTNQEVAISWEKMSKSKYNGV!
DPDRIVDEWGADTARLFVLFKAPPHLELEWENAGITGAYRWIGRLWNLVN!
TFVQRDPSADTPSPPPSVTERAKEEKDLLALTHETITSVTKALDAAPYSF!
NTAVADLMKLSNKITTLPADSPQYYLSLRSLVLLLHPFAPHVSSEMWQAL!
VAHGPAHESAWAGSSAAPELSRQLWPVANEEFMKKDEVVVAVQVKGKTRG!
TFVMPAAEVGDKAAVERYARESAVGKKALWQRDVKKVVIPPNGKIVNFVC!
>aspartyl-tRNA synthetase Contig12808 (and 23127,16011) (incomplete N-terminus), 617 aa, 81A !
VTAADAGTSVRLCGWLTASRDFGGVLFLVVKDHTGPVQVLVDEKRLTPGL!
REQVASWRIESVVTVTGKVQLRPASMQNKDMPTGEIEIVCEDIALLNPTS!
HTSLPFPSWSSPLHGDERDALPPEELRLRYRFLDIRRPYIQDNLRLRSQL!
SLAARNYLHGQGFSEIETPTLFRSTPEGAREFIVPTRTRGKFYSLPQSPQ!
QYKQLLMVGGIDRYFQFARCYRDEGIRFDRQPEFTQIDMEMAFVGDRDVC!
NLTEGLVRTMWKTAGHTLPDPFPRMSFRHAMETYGSDKPDTRYDLLLRDV!
TDILQQSRVNVLTAPLTAGASTDAAAHKKGPGRCIKAINVRGMADLSRED!
SDGIQKRARDLGGKGVVEIRCGPEGKWRSPIEKHLTDGERRRLGDALEAQ!
EGDLLLLCSGPERDDVSLILGGIRSHCAKLMKRRGKLSIXDDQYNFLWVE!
EFPLFSFESASPGEAKRIVTTHHPFTAPHPDDIDLLMSSDAEHDLLRVRG!
LHYDCVVNGVELGGGSIRVHNEAMQRHIFRVLGMSDNVMTRFQHLLDALG!
MGCPPHGGLAIGFDRLMAILCHAESLREVIAFPKTATGNELMTGAPSEPG!
LDELKEYHISVAAAPPS!
>valyl-tRNA synthetase E80POFO01A7STM (and 19665, 14725, E80POFO01A4SJK) (incomplete at 
termini and several internal gaps), 943 aa, 2605 !
MLQSLRRKKAGGGLASIHASGALIPRLEIRSSAVLFRSTFVRSSTTSRRT!
LTSASRTKPPTQGPLAAAYDPVRTLCPHQQAPTLTCLVTRHTRHTPARTQ!
KAIEGAGWYQWYESQGYFRGKNGVPPGHNFSMVIPPPNVTGTLHIGHTLT!



VAIQSPQDSIVRWRRMMGDNVLYVPGTDHAGIATQTVVERRLQKEKKLTR!
HDLGREAFIDEVWKWKETHGNHINNQLRRLGTSLDWSREVFTMDPQRSKA!
VTEAFVRLHDEGLVYRSTRLVNWCCFLQTVISDIEVEYESLSRRTMIALP!
GKGTKKYEFGVIHHFLYRVEGGGELEVATTRPETILGDSALAVHPEDPRY!
VDFIGRRAIHPFTGQPIPIVADPILVDRELGTGVVKITPGHDFDDFACGV!
RHNLPRINLLRNDGTLNQHGLHFQGLDRMEARRKVIEELEQMGLYKDKKD!
HESRIALCSRSGDVLEPLLKPQWYVACQDMGADAARMVRDGTIELIPDFH!
KHEWYRWMENVEDWCVSRQLWWGHRVPAYKVVAEGEERAAANNKDNDTLP!
EDWQKERWVIARNQEEALEKAKALYPDIAAPKLEQQDEDVLDTWFSSSLF!
PISALGWPDNTQDLKEFYPLSVMETGADILFFWVARMAMIQVYLHGMVRD!
AHGRKMSKSLGNVIDPLHVIEGIPLEQLLQNLNHNLLDEAERKKATAGIK!
SDYPAGIPQCGTDALRFTLVNYTQQTRNINLDINKVVANRHFCNKMWNAT!
RFVLSYAESTPVAQPEPDDLASKWILSRLSQVVTKCNQGMSDSEFHVATS!
SLYDFFLNEFCDVYLEYAKASLLQPRPRQAQIKNVLNTCLESYFRLLHPF!
MPYVSEELWQRLPEDCLMHAAYPLAANQVAAWRNEEAYEKPMEEVLRVLH!
AVRSLRDGHGATPLKYSVSIHTTDASLYDLLSNEASVIRHLAR!
>alanyl-tRNA synthetase Contig25588 (and 8930,22115,) (incomplete with internal gaps .. 
largely inferred by genscan), 930 aa, 2453 !
MWRRSAGAGGKWAVAGGRRVNGGGPSPQHLLLQLEAQRGLSTTSPSSRAS!
SSASSSSAPGRGAGWVRGSFMDYMSRAGHEGRASAPLVPPRGDGSLLFVN!
AGMVPYKDSFLGRVVPPAPRVASVQKCVRAGGKHNDLDNVGHTARHHTFF!
EMLGNFSFGSYFKEDAIRLAWTYLTRELGLPKERLLVSVHHDDREAANIW!
HAQEGVPLDRIVYKYAKKGDEDNFWSMGDGPGPCGPCTEIFWDQQQEVDG!
DSFLEIWNLVFMQYQRTESGELQPLARPCVDTGMGLERIASVLQGVRENY!
DIDTIRGLVHGTRTILHDKFGGVHQPQAQLSPQESVALKVRASCFLIGDG!
VIPSNVSRGYVLRRIIRRAARYANTLAPNRNQGLLADVGKLVIAQMGEAY!
PDLFTRQNVILHLIEKEEEAFLATLEQGLAYLQDALRNNPGTDLPPEVVI!
HLYIRLGFPIDLTHLIVKENNKTFDMNAVDRLMDEEREKSRAHAFSLSSS!
APSSVKLGEGGVPTAVKEWMAEGIAPEFTGYARQVEEETSVVALLPDLQR!
RTLWLSISPCPFYGMAGGQVGDKGRLIVSGGSGKTLSELRLRVEDSLIPY!
EGGLVLRVKVDKGEQGQEVSEGELKELADKLIKGQVGLRAEVDDRHRRGV!
RAHHTATHLLHASLRQVLGTSIVQAGSLVDANRLRFDFTHHSPLTDDQLQ!
RIEHNVREVIAAQDTPVATDMREYAKAVESGAMCLFSEKYPPVVRVVSVP!
GFSTELCSGTHAASTGEIRPFKITGQTSVALGIRRIEAVAAEAADQWYDA!
QYQYLSSLGRTLEVAPVKIEERVKRLLARERELEKEVGVLQRKLASSAAN!
SSASQSLAGTYSGHPLAVHVYPEGDDDKVLAKKAEQLREKEPGSVHVVVS!
GRKVICTLATDQLPALKANKVLQDMLATVG!
>Asparaginyl-tRNA synthetase Contig8636 (incomplete), 445 aa, 2304 !
MPWRVSDILSKATPGQDLVIKGWVRTVRQQKQHAFVELSDGSHQTPLQIV!
ATPELVKGASTGCSIEVEGKIVESPAGKQKLEMVASRLNIIGACDPEKYP!
LAKKKHSLEFMREIPHLRARTNTIGGVLRVRDTAASAIRDFFHENGFIEL!
HTPILTSSDCEGAGEQFTVSALMPASSSEQGPREFFDRTVGLTVSGQLQA!
EMAACALSRVYTFGPTFRADNSMTRNHLAEFWMIEPEIAFCDLNLNMRVA!
EHMVKAVIEAVLAKCDEDMAFFHKRVDEGLMARLHKTLAGPFQEVTYTDA!
VKLLEKSGKKFEFPVAWGLDLQKEHERYLVEFEFDNRPVFVTHYPKDIKP!
FYMKLDEDGRTVQAMDLLVPTIGELIGGSVREENLDTLQARMKAMNMNVD!
DYQCFGTVPHAGFGLGFERLLQYVTGMDNIRDVIPVPRYRGYCRF!
>isoleucyl-tRNA synthetase E80POFO01CUGC0 (and 17388, 3605) (mostly from PGP), 1057 aa, 17D1 !
MLRRVTNKGLGSPLHRGAPPLLPHRLGGNYNLQSLHFANSSARRLHRGFA!
SSPASEANSAAAAPAATANSKAFGHTLNLPRTTFPLYTTEKAQLQLEGSL!
LAEVSDNLYAWQVLFATFIPCPRHNNNAKRASSCTMAHPTPTGHCTRVRF!
THSQTPIVVPRPLNAGNLLVRTGHVMNKVLKDIVNRYKLLRGHAIKYVPG!
WDCHGLPIELKAVDQAKSGSTLSPTEIRAKAHACAEEAIAQQMKGFRSWG!
VMGEWNNPYATKDPKYEASQLGLFLDLYKKGYVYRGLKPVIWSPSSRTAL!
AEAEVEYSDTHVSPSVYVAFSVKHLANKAGELSRFNNLHALIWTTTPWTI!
PANMAICVNPNIEYSVVKTTDQHDKHYVIASDRLQAMQELLKQEIEVCAR!
LPGSSLADTIYVHPLDGRELKVLPGTHVTTESGTGLVHTAPAHGADDYVV!
CKAHGIPLRSFVDDNGKFTQDLPEFAGKFVLGPGNELVIQALTDKGALVH!
QHKYTHKYPYDWRTKKPIIMRATEQWFVDLKDVVAPALDEISRVQMVPAT!
GRTRLESFIRSRQEWCISRQRVWGLPIPVFYSRQGELLLTEESVGHVQKL!



VAKHGSDCWWSMPTSELLPPSEKHNADKWEKGRDTMDVWLDSGVSWHSVL!
HNRELPFPADMYLEGSDQHRGWFQSSLITSVALTGKAPYRAVLTHGFVLD!
EHGRKMSKSLGNTIDPVALVNGDEKKAGCGVDVLRMWVASSDYSRDTLIG!
PVVINKMKGSLRKLRNTARFLLGNLADYDRRQAIPYDDLTGIDRYMLHKL!
HEFSHGVTTDYDDYQFSKVYRGLVNFATVDLSAFYFEVVKDRLYADATDS!
LRRRSTQTVLRHTLDALTAALAPIAPFTAQDIHRHDAQAAAVAPNVFHLE!
WPRAGDQWKQDGMAQQWDAIRDVRSQTYKVLEAARAHKVIGSSLDARVRL!
YTGSDDNQVARWLAEPTSDELAEILVTSAVDLVPEAPAFEVVDDRPPQAD!
LTSGPTPSFVGGGLVHAVPVGVEVVPASMHAVKCPRCWRYASAEENTPCP!
RCAQAMA!
>threonyl-tRNA synthetase Contig6211 (and 15382, 5592) (possibly complete ... mostly from 
PGP), 797 aa, E37 !
MRRGAGAASATAASVRRSMGRVPASSFLLTQQRTCAQKSGSMRTPAACFS!
RSVRVRPPSLAGERPFLRRFASASVVTHRAVPAEARPGKAPSSLPPFMQR!
RLELWREEWERQQTGKEAQAAAGEGPHPIKITLPDGRIIDTSSSTTPLQV!
AASISEGLAREVVVARVNGELWDASRPLEQDCRLELLKFDSPEGAGVFWH!
SASHLLGLAIEREYSPATGEHAESSAKVQLCDGPALSDEKGGLGGFFYEF!
FLQPGEGATGASTEDFAELEKRVEAFAKEKRQFERMTVSRDFALQMFAYN!
DFKREIIEAIPAGEELTLYKCGEFIDLCRGPHIPHTGLVKGFKLVKVSGA!
YWKGDSTRPLLQREEAAKRDHRLIGKKQGLFMFHQWSPGNAFFLPPGAKI!
YNKLMNFVRDEYRVRGYQEVITPLVFNKELWETSGHWQNYKDDMFAVTGA!
SHAHGHDHGHAREGHSCAHHHHSPSAGKEEVMGLKPMNCPAHCLIFSGGH!
YSYRDLPLRLADFGVLHRNELSGALTGLTRVRRFQQDDAHIFCAEDQIES!
EIGGCLDFLRKVYSIFGFEFAVQLSTRPEKYLGELALWNKAEDALKQSLS!
RFGHSWRINEGDGAFYGPKIDIEVTDALKRKHQCATIQLDFQLPLRFGLK!
YQGLDDAYHTPVMIHRAIFGSVERMMAILLEHTSGKWPFWLSPRQSVILP!
VTDDHYDYAKQVHAQLQKQREDKFNEFFVDLDGRTKLTLPKRIKEAQEKQ!
YNYILVVGERERTEGTVSVRTRDGVIHGAKTTADLLTEWRQLLDAFQ!
>seryl-tRNA synthetase Contig12892 (and 8346) --> detected in PGPs only, 508 aa, BBE !
MKRLSKGFSGLARRTRSAGVVPLCPASWAGLSASRTARFFAGQAAASGAD!
ETPMASHHTPQQPEYLFRHLDLKWMKEHADELATSIRARKIEGADIHRTV!
ALHDRFVRLDFEIQQMRAQRNRVTDELKQLKKKMNNKSLKGGDGNDAEVE!
RLVAQGKELREQLHAAEKEVKEVEAELYREAKRIPNVCHPAVPHGSEDQA!
RVVCHGGPAKKQHAADFGFEPVDHVTLCQRLDLANFEAGSRVAGNNFVFF!
RNEAALMELALVQWVMGKAAARGFTPVLTPDVVRPVTAEGCGFQPRGTGT!
QTYSIEGSDLCLVATSELALAGYYQMCALPPESLPVRMVAFSHCFRAEAG!
GTGLRDRGLYRLHQFSKVELFALTAPEQSDDVLESIVQLQQEIFTELGLH!
YRVLDMPTEELGAPAYRKYDIEAWMPGRGSYGEVSSASNCTDYQSRRLNI!
CYPKDDPSGRRRDFVHTVNGTGCAVPRTILAILENHQTADGTVKLQHNVG!
HFYFHPMQ!
>prolyl-tRNA synthetase g100.t1 (probably complete)  NOT DETECTED, 622 aa, 197A !
MRRGLCVTARRLVASRTNALWHPPQRAPLLRRSLTTSPGATLPVAHRVST!
LLGAGTGSGAQGSSGGGEQDGQLQVASHRLMLQAGIMRQAGSGIYSLLPM!
GVRAVEKLTALVDREMGGIGGQKLQMPLLLSAAIWKQTGRWESSGPELFR!
LKDRRGADFCLAPTHEELITQLFANEAVSYRQLPLLLYQIGLKYRDEVRP!
RFGLMRGREFIMKDMYSFDITRDDALRTYQHVVGAYKRILAQLELDYVIA!
AADSGNIGGDHSHEFHVMANIGEDTILRCNSCTYAANTEKARGRLLHHHE!
HHRRLDHRTLDWPALQAGLADPESLPYSVHVVRVATEAPAASAEGGAARE!
WAVVAPKGRQVNELKVKAHLLRHALAPSGEIVDITVRPAAAADAGARPVV!
LVDESLVAAEAVDAAKAVGDFTLTEERDGCAEAGCEGELVGSRGIEVGHV!
FYLGTKYSAKLDARVATPSGTNYAEMGCFGLGVTRLLASIVETSHDERGI!
VWPVAVAPYKAVVVAMTPKDADVQAHARNLYADLQRSPYFANDVALDDSA!
DSPGAKLHRAQLLGFPWMVLVGKAMKNEGRVEFENRKTKEKQFVPYDQMV!
AHLEQLARDHARTIGAPLPVGL!
>tryptophanyl-tRNA synthetase g3676.t1 (probably complete)    NOT DETECTED, 354 aa, 457 !
MLRQSCGRRGSGLALAPYRGLPAEAGRIFSGIQPKGHLHLGNYLGAVVNW!
LQLQEQRKGDRDGVVFCVVNMHSYTTDVTPEDLRDSTREMAIALLACGID!
PEKCILYAQSEVAEHAELAWILGCRTTMGALNRMTQYKEKKASQGAMFGL!
FAYPVLMAADILLYRASQIPVGDDQLQHLELAREIAEAFNRRYNRTLFPL!
PQPILGQATRVMSLRDGTAKMSKSDPNDRSRINLTDSKDEILFKLQKAKT!



DPLPGIVYDPENRPELANLLSIFSALTNRSVESLCHEYADAKMPDFKNAL!
APHLVDTVGPIGERIRELRDKPQWVEDVLQQGASRARTIARRNLQEVKQV!
IGML!
!
!
!
OTHER:!
!
>glutamyl-tRNA(Gln) amidotransferase, A subunit (GatA) Contig7721 (and 18873) (incomplete due 
to internal gaps), 494 aa, 39 !
MEATRKGGRAVYRLSRGARRCCFRETSDCGSRRLYSGTSGGSADLVRQSL!
ADVGRALAEGRTTSEEVTRACLLQADHTATLNAFVSRHSDEHLLSLAALS!
DKRRRDGHQVGKLEGIPVAVKDSFNTHDLPTTCASRMLKDHRPPCDAAVV!
SALRKEGAIIMGKTNMDEFSMGSGNTQSYFGPVINPWSPSTKPEEAFVAG!
GSSGGSAAAVASDSCFGALGGDTGGSVRLPGAYCGVVGFKPSYGRISRWG!
LVAYGSSLDTPGVLTKTVEDAAIMLGVLAGMDARDSTSVDIEVPDYVKSM!
NQPRKLSRSTPSRPTYILAPAEASSNLSRYDGLRYGYRGAGDSITEMYSS!
SRSEGFGEEVQRRILLGTFTLSRRLYDSYYRKAQQIRRLVLNDFETAFGQ!
GVDVLLHPTAPTPAFALAEKLNPVDMYINDIMTIPASMAGLPAVSVPVRQ!
SAASNLPQGLQLVGRYMDEGTLLAAARLLEQAFPRAHALRPPLA!
>GatB Contig16382 (and 1895) (complete), 205 aa, 67A !
MRRATFVTVSAGGLRASAVPHSSGLLFRSSTRFVLATSARADARVFPLRS!
YTTTAEEFVGKLMADLKEATMAKDKVRLGVIRRLRSEIMNKEKLNVDAKL!
EFGDCVKVVQQMAKQCEDSAKEFDKINQADTAAKEREEARLLRTYLPAQL!
SEAEVQQLAEEAVKAVGATTIKDMKNVMATLGPKVQGKSDPSLVGEIVRK!
LLGGK!
>GatC g5738.t1 (possibly complete) NOT DETECTED, 146 aa, 2026 !
MRRACLTRPFRRGYAAVTMPREPSWSVEKFFQQSSDTQIDAATLQQLAKR!
AQLTIAPEKEESLCREVGQILSCVHIIQEVNTEGVEPLVSPLDARQAQLR!
LRADEVTDGDIAEDLMRNAPARDGSFFVVPKVKGQSGGEGGEGADA!
>translation inhibitor protein g7864.t1 (possibly complete) NOT DETECTED, 203 aa, 1656 !
MKRTLHVARTSVLPISSRGASCGAKMLATRATAPAEKKPRAKRTSASLPK!
QAAGHHQVVSTALAPAAIGPYSQAVVATGPFLFVSGCIGLHPQTMDFTGA!
DVSTQTEQVMQNMGAILEAGGSSFAEVVKCTILLTDMQHFATVNDIYAKY!
FPRDPPARATFATNGLPKGALVEIECIASLAQKTTRTRKAGTTSGRGKAK!
QEP!
>ribosome-binding factor A Contig6327.t1  (possibly complete) NOT DETECTED, 849 aa, DE1 !
MQKTLRGRVARSGHLPPAFPTASRATHFLRFSSHNSLGSAAAAATGIRSR!
LSSSSSSPLVRSCFPVAPAATYHTSASRALPRHDRGGGATKAPPSSSAAA!
AAAEKKKAPSTSSSASPSSRSSSSSSAKKGKPMLDQLLAEYQDLDLTGDR!
PPRAKAGRAQKQDKPAATAVDGDDDGDEHSASPKAQQRGPRPGDFTLDDL!
LAEYDGPAGVGGPVKAQAQAKATTDPLAGREGDFTLDDLLADYDDVSGPA!
AEGEDKGDARRLVQGVLAGKQQADPRLAQLQGDFTLDDLLSAYDHDPRRR!
PRQRRPGGGDEWREDMARFGGAPDEREASLEDLVKTYQPPPAEDQSPAPA!
QGASSKARVREELRHFVQSMVADDLGLTSGGEADEREAMEPLRATRARAR!
RHPPQATATTQHDDGVRAADVVVDDDDADYDDAEEAEDVLRHEAVDDVDI!
DEQKDDDDELDDDEEKALDKMMAEAEAEEDQDMELLTRELEAGRTNLPPR!
RTREEWERLGGDDVEPAFVGTCIERSESELEGVEVTKRFDAVNDNETDEQ!
YMERMIQMEEEAEMRRAEGELTGKKQGTPVRLTKKEKAEAKLATVDPAKA!
KNARTKLKRKERRRQEHEQHMEKVKRHHKEGGVKLDGSQMFAHGANVPPE!
LMHWFSDPEGLKTKRDAMLAKKCNKLQRMAELRKTREKRIDMPSDPTTAE!
VEELLGMTRRQKRMASKIQSHLEDVFVEDLGADSALGQLDININEVVMSR!
DMRIARVYWKGSGNEDAAERLLHARTSMLRGMLAQRAGVRFSPELVFYRE!
SAESMYHEVSRYMDQLQKQEGWDEATIKAELKRIRKEREAAAAGGRTKT!


