
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 (*). 

 

Apismar1.1  

MSIESAAKCEIRAVIRYLVAKEKSPHEIFNEVRTVYGEGHMNRTSVYKWCREFKNDRTNVHDDLRSGRPSILTDD

IVKKSRMRFVDRRLTLDELSAMFPQLSRSLLHETITETLGFHKLCARWVPKQLTEQHMLNRVQASREFLERYELD

GDNFLKSIVTGNETWVAHYTPETKRQSEQWRHTTSPSTKKFNTTISAKKIMASVFWDHKGIILIEYLPQGETINA

ARYCETLKKLRRAIQNKRRGLLTSGVCLLHDNARPHTANVTKQLLDSFGWDVLNHTPYSPDLAPSDYHLFTSLKK

HMGGKKFSADEEVKGAVDKWTKEMAAEFYEAGIKKLICRLTTCIERNGDYVEK 

Apismar1.2  
MSAIVAAPASCEVRTVIRFLCAKRSSAAEIHGELCLAYGLTVMSEGKIRWCRDFKNGRTNVHDEERSGRPSMQTD

EIVSLVDQKLRFDCRLTISALADEFPNLARTTVYTIITEKLGYHKLYARWVPKMLTDQHKEQRIMSSGREFLNRY

RQDGDNLFSHIVTGDGTWISYINPETKQQSMQWRHSTSPKQKKFKQTPYTSRKMMATVFWDEKSVLLVDFMERGT

TITAQVYCETLNKLRCAIQNRRRGKLSSSIILLHDNARPHTAAKTQEKIDFR*ELFNHPLYSPDLVPSDYFLFFH

FKKWLVGQRFENDKELNAVENWFNSQAANFYADGLRKLVKRYEKCFEINGNYVEK 

Dnomar1.1 
MSIESATMCEIRAVIRYLDAKEKSP*GIFNEVRTTYIEGNNINRTSVYKWCREFKNNRTNVHDDLRSGRPSVLTD

DIVKKVENAVCDDRRLTLDELSAIFPQLPRSLIHETITETLGFHKLCARWVPKQLTDQHMLNRVQASREFLERYE

LDGDNFLKSIITEDETWVAHYTLETKRQSEQWHHTTSPSTKKFKTIISAKKIMALVFWDHKGIIFIKYLPQGETI

NAARYFETLKKLRRAIQNKKRGLLTSGDCLRLHDNTKPHMANVSKQLLDSFGWDVLNHPPYSPDLAPSDYHFFT 

SLKKLVVGKKFSTDEEVKGAVDKWTKEVFYGAGIKKFICCLITCI*RDGDYAEK 

Dnomar1.2  
MSTIIPAPTSCEIRAVIRFLCAKRSSAAEIHQELFLVYGPNVMSEGKIRQWCRDLKNGRTNVHSMQTDEIVSLMD

QKPRTNRRLTFSTLADEFPNL*RTIVYTIVTEKLGYHKLCARWLPKMLTDQHQE*RITSG*EFLIHYRQDGDNLF

SHIATGYETWISYINPETKQQSMQWCRSTSSKPKKFKPTPCTSRKMIATVFWDEKGVLLVDFMERGTTITAEVYC

ETLNKLRRAIQN*RSGK*SGIILRDNARPHTAAKTQEKIQDFRWKLLNHPPYSTDLAPSDYFLFLHFKKWLGEQR

FENDKELKNAVENWFKSQNEFYTDELRKLVKWYEKCLEVNGDYVEK 

Mpmar1.1  
MSIESAAKCEIRAVIRYLVAKEKSPHEIFNEVRTVYGEGHMNRTSVYKWCREFKIGCTNVHDDLRSGRPSILTDD

IVKIVENAVRDDRRLTLDELSAMFPQLSRSLLHETITETLGFHKLCARWVPKQLTEQHMLNRVQASREFLERYEL

DGDNFLKSIVTGDETWVAHYTPETKKQSEQWRHTTSPSTKKFKTTISAKKIMASVFWDLKGIILIEYLPQGETIN

AARYCETLKKLRRAIQNKRRGLLTSGVCLLHDNARPHTANVTKQLLDSFGWDVLNHPPYSPDLAHSDYHLFTSLK

KHMGGKKFSADEEVKGAVDKWTKEMAAEFYEAGIKKLICRLTTCIERNGDYVEK 

 

Apismar2.1  

MLDIKIEQRVNIKFLVKLKKTAAESFRMLCEVYGEECLSRARVFEWHKRFCSGREDVEDDDRSERPTTSSTNENV

EKIDKIIRQDRRLSVRAVAEMVNIDRESVRKILVENLNMNKVCAKMVPKNLTIDQKFNRKEICSDTLKIIKDDPS

FINNIITCDETWIFTYDPETKRQSMHWKTPTSPRMKKARMSKSKFKAMLIVFFDIKGIIFVEWVPSGQTVNQYYY

KEVLIKLRERVRKKRPDLWKNGWVLHQDNAPAHSAFSIQRYLTEKKISVLQHPPYSPDLAPCDFFLFPKIKSLLK

GTHFQTVDDVKMKTAELLKGLNESDWQHCFQEWQRRMQQCIDAEGRYFEGDNH 

Apismar2.2  

MDNITEQRACFKFCSKIGKNATETLELIKLAFGDVSLSRCVTFDWFRRSKEGRISIEDDYRPGRPSSSKTNDTID

LVRNKIRNYRRLTVREVANEVGISIGTCHSILSDELSMKRVSAKLLPKTEEQMEHRIEVCLELKNRVSNDPNFIK

SIITGDETWVYGYDPKTKVQSSQWKTANSSRPKKCRQIRSNIKAMLIVFFDFFGLVHYEFVPTGQTINQVFYK*V

VLKRLREKVCRKRPEVWKSKSWFLHHDNAPAHSALSIREFLASKNIPVVPHPPYSPDLAPCDFFLFPRLKSTLKG

HRFVDVNETIHNATQELKAITMKEIQRCFKKWQDRWDHCIEAKGHYFEGDPFK 

Dnomar2.1  

MLGIKFEQR*NIKFFCEIKKKIAVESFHILCEFYGEERLSRVCVFELHKERMSKMMIVLDVLRPTTPSTNENVEK

IDTIIRK*RRLSVRAVTEMVNIDRESVRKILVENLNMKKMCAKWSLKSLTVDQKFNRKEICSDTLKIIKDDPSFI

NNIITCDETCIFTYDTETKRQSMHWKTVRHQVSQE*RKHE*TSQNSKQFSLFSLTLRE*LFLEWVPSGQTVYQYY

CKEILIKLKEHIRKK*LNLWKNGWVLHQDNAPAHSAFSIQRFLTEKNIFILQHPPYSPDFTPCDFFLFSKIKSLL

KNGTNNFQTVDDVKM*TAELLKGLTESDWQYCFQEWQRRMQQCVDDE*RYFEGDNH 

Dnomar2.2  

MEELKSQRIFIKFCVKNEIKCSKVCELLQKAYGESAMKKTIVNEWYKRYQDGRKDVEDDKRSGRPSTSIIDANVK

KVEKMVVNDRRITIIREVADEVGISIVSCQNIFSNVLGLKRVAAKFIPKLLNFDQKNNRMNVAQELLNDVNVDPS

LLERVITSDETWVYGYEVETKAQSSTWKHSTSPRAKKARQVRSNVKVLLTVFFDFNGIVHQEFLPQGRTVNKEYY

LEVMRRLREAIRKKRPDIWKNNSWLLHHDNAPAHSSLLVHNFLAKNNTAVMPQPPYSPDMAPCAFFLFPMLKRHM

KGQRFSSIEEIKAESLRVLKDMPKSEYQECFEDWKKSLA 



Dnomar3.1  

MESIITAPSDVRFKQRAVIEFLVAENVKPVDIHRRLLAVYGNQTLDVSSVRRWALRVKGSEVGKAIITDQDRSGR

PVTVTDEGLVTRPIKQKVDDLVKGNRRIKQSEIAIALGISKERVQHILCELEYRKICTRWVPKMLTEEMKQNRVE

ICRQLLLRLNVRENFLNIMVTGDESWVHHYGPENKRQSMEFRHKTSPAPKKFKVQASAGKVMLTVFWDSKGVIHT

EYLEKGSTINSIRYIEALKKLKKRIKRVRPNLTQFLLHHDNARPHCSRATMTAIESLGFQVIPHPPYSPDLAPCD

FFLFPKLKEHLKGTKFNSDEKVKAEVKRWFNAQPEEFYLNGISKLVNRWQKCIALEGSYVEK 

Apismar4.1  

MERYSKEQRVLIVKTHYQNGEHYAVTVRKLRTILGHHNAPNESTVRRLIKKFEESGSTQDKKISGRHRSGRSEAN

VTVVHDSVTVSPRKSCRRRAQEMHMSPATMQRILTKDLHLHAYKVQLTQELKPADHEKRRQFVEWILTRDRESEG

FAKRIIFTDEAHFHLNGFVNKQNCRIWGSENPRTIQEKEMHPERVTVWCGIWSGGLIGPYFFEDEEGNAVTVNGV

RYRAMLNHFLWPRLDQMNIENVWFQQDGATCHTSRETIALLREKFPDTLISLRGDQSYPPRSCDLTPCDFFLWGY

TKSRVYQNKVRNVLELKQEIRCVLNELDGAMCDRVMVNFMERIIAYRASRGGHMPDVVFHC 

Apismar4.2 

gMNGYSVEQRVRIIKFYYQNQCSVRETFRAFTDFYPRHNRPAESTIRRLVAKF*STGSINYQPTPIRQRNARSIE

NIAAVRDSVRENPRQ*IPRRSQELGLSVTSTWRILRRDLGLHPYKIQLTQALKVNDHTQRRVFADWVLGQLAVDP

NFAKKIIFSDEAHFWMNGYVNKQNCRIWDDTNPHKTHQNKMHPEEVTVWCGFWSGGIIGPYFFQNETGIAITVNG

ERYRSMINNFFWPKLDDMDTEDMWFQQDGATCHTARATMDILRERFEGMVISRNGDINWPPRSCDLTPLDFFLWG

YLKSQVYANKPQTIDALKVNIINTIKKIQPDVCNKVIENWTTRIRATKQSRGGHLNDVIFHK 

Apismar4.3 

MVWTGVHRSFVVRAYYENNHSLIATQRAFRIHFGIPRNESIPSANTIKFWIRQLEETGSTLSELGHGAPRTVRTP

ENVQLVRESIEQSPTRSARKHAVALGISVRSLRRILHEYLSFHPYKLMLVQELHATDYDNRKNLCQQILLRIPPT

STFFCSDEAHFHLSGTVNKQNFRYWAANNPQQLHERPLHSPKVTVWCGVSQFGVIGPYFFEDENRTVIVTPGRYV

VMLETYLQQRLEEMAEYHNLENVWFQQDGATAHTAQISLGVLQQMFPGRLVSLRGDIGWPARSPDLSMCDFFLWG

YLKDKVFRHRPHTIEDLKQKITEEIEAIPVETCRKSYESFRDRLQQCIDADGRHHRDIISKQ 

 

Apismar5.1  

MLVVILVRLVGLNVKMNNQEKVQMLLIYGKCDRNSRQSARMYAEQYPGRYHPPHTFFIKIEQLLINHGAFSVKVV

RNQQIRENNINEDVELQVLAYIRLNPRSSVRHVGREVGISFGLVHKILKKHKMHPYKPDLVQHLRPADPERRLNF

IAWLLVQIDTKPLFLNQILWTDESKFTNNGVINKQNNRMWSDVNPHWAVDNRYQTVWGTNVWCGLIGGKLLGPYF

YEENLTARRYLAFLTNVLPLMLENLPLATRQTLYFQQDGAPAHNAHIVRDYLNRVYEGKWLGTYGPIEWPARSPD

ITPLDFFLWGHLKTVVYADPPVNLADLKNKILVACNNLTESQIMSATNRGCLQRFQLCVDNHGANFEQFI 

Apismar5.2  

MPSYSNTELPDMHFIYGLCNGNTRASQREYENRFPHRRVPAPAMFSRIHQALRQRGNFRRSLRESVQNVDLEREI

LDEVNRDPETSTRTLAHQFGVHHSTVWRTINREGLHPYHF*EFMA*RTQTINNVYSSVDGYFIMKLRIVVFSKVL

WTDESTFTREGVFNIHNSHHYAQENPRLVRQQRFQRRFSINVWMGIIGGVLIGPFLGLPRTVGGNSYLNFLQNEL

PGLLEDLPLEVRRRMIYQHDGAPPHFSRAVRQHLDETFTCWIGRGGTIPWPPRSPDLTPMDFFVWGYLKERVYHQ

EVDSEAELRQRILQAAIEIRRVVTAGVTGRHVRERARACLRQNGGHIEQLL 

 


