Additional file 2. Amino acid sequences of the transposase of the 15 complete elements. The three
aspartic residues of the catalytic domain are marked in red, the sequences related to the WVPHEL-
specific motif of the DNA binding domain are indicated in black bold as well as the helix turn
helix (HTH) region (underlined) and the NLS (in blue). Stop codons are represented by asterisks (*).

Apismarl.1
MSIESAAKCEIRAVIRYLVAKEKSPHEIFNEVRTVYGEGHMNRTSVYKWCREFKNDRTNVHDDLRSGRPSILTDD
IVKKSRMRFVDRRLTLDELSAMFPQLSRSLLHETITETLGFHKLCARWVPKQLTEQHMLNRVQASREFLERYELD
GDNFLKSIVTGNETWVAHYTPETKROSEQWRHTTSPSTKKENTTISAKKIMASVEFWDHKGIILIEYLPQGETINA
ARYCETLKKLRRAIQNKRRGLLTSGVCLLHDNARPHTANVTKQLLDSFGWDVLNHTPYSPDLAPSDYHLFTSLKK
HMGGKKFSADEEVKGAVDKWTKEMAAEFYEAGIKKLICRLTTCIERNGDYVEK

Apismarl.2
MSAIVAAPASCEVRTVIRFLCAKRSSAAEIHGELCLAYGLTVMSEGKIRWCRDFKNGRTNVHDEERSGRPSMQTD
EIVSLVDOQKLREFDCRLTISALADEFPNLARTTVYTIITEKLGYHKLYARWVPKMLTDOHKEQRIMSSGREFLNRY
RODGDNLFSHIVTGDGTWISYINPETKQQSMOWRHSTSPKQKKFKQTPYTSRKMMATVEFWDEKSVLLVDFMERGT
TITAQVYCETLNKLRCAIQNRRRGKLSSSIILLHDNARPHTAAKTQEKIDFR*ELFNHPLYSPDLVPSDYFLFFH
FKKWLVGOQRFENDKELNAVENWENSQAANFYADGLRKLVKRYEKCFEINGNYVEK

Dnomarl.1
MSIESATMCEIRAVIRYLDAKEKSP*GIFNEVRTTYIEGNNINRTSVYKWCREFKNNRTNVHDDLRSGRPSVLTD
DIVKKVENAVCDDRRLTLDELSAIFPQLPRSLIHETITETLGFHKLCARWVPKQLTDOHMLNRVQASREFLERYE
LDGDNFLKSIITEDETWVAHYTLETKRQSEQWHHTTSPSTKKFKTIISAKKIMALVFWDHKGIIFIKYLPQGETI
NAARYFETLKKLRRAIQNKKRGLLTSGDCLRLHDNTKPHMANVSKQOLLDSFGWDVLNHPPYSPDLAPSDYHFEFFET
SLKKLVVGKKFSTDEEVKGAVDKWTKEVFYGAGIKKFICCLITCI*RDGDYAEK

Dnomarl.2
MSTIIPAPTSCEIRAVIRFLCAKRSSAAETHQELFLVYGPNVMSEGKIRQWCRDLKNGRTNVHSMQTDEIVSLMD
QKPRTNRRLTFSTLADEFPNL*RTIVYTIVTEKLGYHKLCARWLPKMLTDQHQE*RITSG*EFLIHYRQDGDNLF
SHIATGYETWISYINPETKQOSMOWCRSTSSKPKKFKPTPCTSRKMIATVFWDEKGVLLVDFMERGTTITAEVYC
ETLNKLRRAIQON*RSGK*SGIILRDNARPHTAAKTQEKIQDFRWKLLNHPPYSTDLAPSDYFLFLHFKKWLGEQR
FENDKELKNAVENWFKSONEFYTDELRKLVKWYEKCLEVNGDYVEK

Mpmarl.1
MSIESAAKCEIRAVIRYLVAKEKSPHEIFNEVRTVYGEGHMNRTSVYKWCREFKIGCTNVHDDLRSGRPSILTDD
IVKIVENAVRDDRRLTLDELSAMFPQLSRSLLHETITETLGFHKLCARWVPKQLTEQHMLNRVQASREFLERYEL
DGDNFLKSIVTGDETWVAHYTPETKKQSEQWRHTTSPSTKKFKTTISAKKIMASVFWDLKGIILIEYLPOGETIN
AARYCETLKKLRRATQONKRRGLLTSGVCLLHDNARPHTANVTKQLLDSFGWDVLNHPPYSPDLAHSDYHLFTSLK
KHMGGKKFSADEEVKGAVDKWTKEMAAEFYEAGIKKLICRLTTCIERNGDYVEK

Apismar2.1
MLDIKIEQRVNIKFLVKLKKTAAESFRMLCEVYGEECLSRARVFEWHKRFCSGREDVEDDDRSERPTTSSTNENV
EKIDKIIRQDRRLSVRAVAEMVNIDRESVRKILVENLNMNKVCAKMVPKNLTIDQKFNRKEICSDTLKIIKDDPS
FINNIITCDETWIFTYDPETKRQSMHWKTPTSPRMKKARMSKSKFKAMLIVFFDIKGIIFVEWVPSGQTVNQYYY
KEVLIKLRERVRKKRPDLWKNGWVLHQODNAPAHSAFSIQRYLTEKKISVLQHPPYSPDLAPCDFFLFPKIKSLLK
GTHFQTVDDVKMKTAELLKGLNESDWQHCFQEWQRRMQQCIDAEGRYFEGDNH

Apismar2.2
MDNITEQRACFKFCSKIGKNATETLELIKLAFGDVSLSRCVTFDWFRRSKEGRISIEDDYRPGRPSSSKTNDTID
LVRNKIRNYRRLTVREVANEVGISIGTCHSILSDELSMKRVSAKLLPKTEEQMEHRIEVCLELKNRVSNDPNFIK
SIITGDETWVYGYDPKTKVQSSQWKTANSSRPKKCRQIRSNIKAMLIVFFDFFGLVHYEFVPTGQTINQVEFYK*V
VLKRLREKVCRKRPEVWKSKSWFLHHDNAPAHSALSIREFLASKNIPVVPHPPYSPDLAPCDFFLFPRLKSTLKG
HREFVDVNETIHNATQELKAITMKEIQRCFKKWQDRWDHCIEAKGHYFEGDPFEFK

Dnomar2.1
MLGIKFEQR*NIKFFCEIKKKIAVESFHILCEFYGEERLSRVCVFELHKERMSKMMIVLDVLRPTTPSTNENVEK
IDTIIRK*RRLSVRAVTEMVNIDRESVRKILVENLNMKKMCAKWSLKSLTVDOKFNRKEICSDTLKIIKDDPSFI
NNIITCDETCIFTYDTETKRQSMHWKTVRHQVSQE*RKHE*TSQNSKQFSLEFSLTLRE*LFLEWVPSGQTVYQYY
CKEILIKLKEHIRKK* LNLWKNGWVLHQDNAPAHSAFSIQRFLTEKNIFILQHPPYSPDFTPCDFFLFSKIKSLL
KNGTNNFQTVDDVKM* TAELLKGLTESDWQYCFQEWQRRMQQCVDDE *RYFEGDNH

Dnomar2.2
MEELKSQRIFIKFCVKNEIKCSKVCELLQKAYGESAMKKTIVNEWYKRYQDGRKDVEDDKRSGRPSTSIIDANVK
KVEKMVVNDRRITIIREVADEVGISIVSCONIFSNVLGLKRVAAKFIPKLLNFDQKNNRMNVAQELLNDVNVDPS
LLERVITSDETWVYGYEVETKAQSSTWKHSTSPRAKKARQVRSNVKVLLTVFFDENGIVHQEFLPQGRTVNKEYY
LEVMRRLREAIRKKRPDIWKNNSWLLHHDNAPAHSSLLVHNFLAKNNTAVMPQPPYSPDMAPCAFFLFPMLKRHM

KGORFSSIEEIKAESLRVLKDMPKSEYQECFEDWKKSLA



Dnomar3.1

MESIITAPSDVRFKQRAVIEFLVAENVKPVDIHRRLLAVYGNQTLDVSSVRRWALRVKGSEVGKAIITDQDRSGR
PVTVTDEGLVTRPIKQKVDDLVKGNRRIKQSEIATALGI SKERVQHILCELEYRKICTRWVPKMLTEEMKQNRVE
ICROLLLRLNVRENFLNIMVTGDESWVHHYGPENKRQSMEFRHKTSPAPKKFKVQASAGKVMLTVFWDSKGVIHT
EYLEKGSTINSIRYIEALKKLKKRIKRVRPNLTQFLLHHDNARPHCSRATMTAIESLGFQVIPHPPYSPDLAPCD

FFLFPKLKEHLKGTKENSDEKVKAEVKRWENAQPEEFYLNGISKLVNRWOQKCIALEGSYVEK

Apismar4.1
MERYSKEQRVLIVKTHYQONGEHYAVTVRKLRTILGHHNAPNESTVRRLIKKFEESGSTQDKKISGRHRSGRSEAN
VTVVHDSVTVSPRKSCRRRAQEMHMS PATMQORILTKDLHLHAYKVQLTQELKPADHEKRRQFVEWILTRDRESEG
FAKRITIFTDEAHFHLNGFVNKQONCRIWGSENPRTIQEKEMHPERVTVWCGIWSGGLIGPYFFEDEEGNAVTVNGV
RYRAMLNHFLWPRLDOMNIENVWEFQQODGATCHTSRETIALLREKFPDTLISLRGDQSYPPRSCDLTPCDFFLWGY
TKSRVYQNKVRNVLELKQEIRCVLNELDGAMCDRVMVNFMERITAYRASRGGHMPDVVFEFHC

Apismar4.2
gMNGYSVEQRVRIIKFYYONQCSVRETFRAFTDFYPRHNRPAESTIRRLVAKE*STGSINYQPTPIRQRNARSIE
NIAAVRDSVRENPRO* IPRRSQELGLSVTSTWRILRRDLGLHPYKIQLTQALKVNDHTQRRVFADWVLGQLAVDP
NFAKKITIFSDEAHFWMNGYVNKONCRIWDDTNPHKTHONKMHPEEVTVWCGFWSGGIIGPYFFONETGIAITVNG
ERYRSMINNFFWPKLDDMDTEDMWFQODGATCHTARATMDILRERFEGMVISRNGDINWPPRSCDLTPLDFFLWG

YLKSQVYANKPQTIDALKVNIINTIKKIQPDVCNKVIENWTTRIRATKQSRGGHLNDVIFHK

Apismar4.3
MVWTGVHRSEVVRAYYENNHSLIATQRAFRIHFGIPRNESIPSANTIKFWIRQLEETGSTLSELGHGAPRTVRTP
ENVQLVRESIEQSPTRSARKHAVALGISVRSLRRILHEYLSFHPYKLMLVQELHATDYDNRKNLCQQILLRIPPT
STFFCSDEAHFHLSGTVNKONFRYWAANNPQQLHERPLHSPKVTVWCGVSQFGVIGPYFFEDENRTVIVTPGRYV
VMLETYLOQRLEEMAEYHNLENVWFQODGATAHTAQISLGVLOOMFPGRLVSLRGDIGWPARSPDLSMCDFFLWG

YLKDKVFRHRPHTIEDLKQKITEEIEAIPVETCRKSYESFRDRLQQCIDADGRHHRDIISKQ

Apismar5.1
MEVVILVRLVGLNVKMNNQEKVQMLLIYGKCDRNSRQSARMYAEQYPGRYHPPHTFFIKIEQLLINHGAFSVKVV
RNQQIRENNINEDVELQVLAYIRLNPRSSVRHVGREVGISFGLVHKILKKHKMHPYKPDLVQHLRPADPERRLNF
IAWLLVQIDTKPLFLNQILWTDESKETNNGVINKQNNRMWSDVNPHWAVDNRYQTVWGTNVWCGLIGGKLLGPYF
YEENLTARRYLAFLTNVLPLMLENLPLATRQTLYFQODGAPAHNAHIVRDYLNRVYEGKWLGTYGPIEWPARSPD
ITPLDFFLWGHLKTVVYADPPVNLADLKNKILVACNNLTESQIMSATNRGCLOQRFQLCVDNHGANFEQFT
ApismarS5.2
MPSYSNTELPDMHFIYGLCNGNTRASQREYENRFPHRRVPAPAMFSRIHQALRQRGNFRRSLRESVONVDLERE T
LDEVNRDPETSTRTLAHQFGVHHSTVWRT INREGLHPYHF*EFMA*RTQTINNVYSSVDGYFIMKLRIVVESKVL
WTDESTFTREGVENIHNSHHYAQENPRLVRQOQRFOQRRFSINVWMGI IGGVLIGPFLGLPRTVGGNSYLNFLONEL
PGLLEDLPLEVRRRMIYQHDGAPPHFSRAVRQHLDETFTCWIGRGGTIPWPPRSPDLTPMDFEFVWGYLKERVYHQ

EVDSEAELRQRILQAAIETIRRVVTAGVTGRHVRERARACLRONGGHIEQLL



