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* 20 * 40 * 60 * 80 * 100
SAGPSGFFTRLGRLIKEKA---KSDVEKVFSGFSKTRENLAVIDELLLFWN-----LAETDRVLDELEEALLVSDFGPKITVRIVERLRE-DIMSGKLKSGSEI
AAGQAGFFTRLGRLIKEKA---KSDVEKLFSGFSKTRENLSVVDELLTYWN-----LADTDRVLDDLEEALLVSDFGPKISFRIVDTLRE-EIRDGKLKSCAEI
SSDKAGFFGKLGRVFKEKA---KSDIDRLFSGFSKTRENLAVVDELLTYWN-----LSDAEKLLDELEEALLISDFGPRTAIKIVDGLRK-DVLAAKLKTGQEI
GGQRVGFLGRLGRVIKEKA---KSDIQLLFSGFSKTRENLAVVDELLTYWN-----LDESESILDELEEVLLVSDFGPKTALKIVDTIRK-DILAGRLKSGPQI
GEAGPGFLQRLGRVIKEKA---AGDFDRFFAGTSKTRERLGLVDEMLALWS-----LEDYEDSLEELEEVLISADFGPRTALKIVDRIRE-GVKAGRVKSAEDI
TRARAFDVGKLAKVLRRKT---ANDLARVFNGAEKTRERLTDVNDILALWR-----ASAHEETLEELEETLLGVDFGPKASARVTDGVRA-RVERGECETGEDV
ALVDAVKQGKFMDYVRDKAVRDAAQVSAFREGLTKTRERLS--REIETIVERNMGRLDQVDQAMQDIENALLGADLGVSVVDRLMENLRK-DIAEQRLRSGAEV
NGKSTDKDNDLLKYIAEKSSSDWNQVVKLGKGLEKTRENWS--KQFQRLFTS----EEVEQFPWKELEETLYSADLGTKTTKSILQELRR-VVQERKYKQVEDL
KLKESASRGELGKGLKEAASYTSQTNQAFATGLAKSRNRLL--QNIEGLFT-----GVSPEQVLDDLQDILLQADLGTKTAEDIVAEVKSLREDSTKMLSKDDL
EEKRRGFFRR------------------LRENMRKTREALT--SEITATLF-----EDLDEETWEKLEEALIAADVGARTTAEIVEQLEQ-EADRGDLAGGEQL
KPTKEGFFAR------------------LKRSLLKTKENLG--SGFISLFRG----KKIDDDLFEELEEQLLIADVGVETTRKIITNLTE-GASRKQLRDAEAL
----MGFFDR------------------LKAGLAKTRERLL--KAIPW--------GGNLEEVLEELEMALLAADVGLSATEEILQEVRA--------SGRKDL
----MGLFDF------------------LKKGLQKTKETFF--GRVVKLLKG----KKLDDETREELEELLIQADVGVETTEYILERLEE---------KDGDA
---MKSIFSI------------------FKRGLEKTTTKVT--RTIAGMFTGI---KAHGAASFDDLEAMLIQADFGVPASLRIVGDIRD-RYERGEIATDADL
-----MIFSRFFRRR-------TPPSPQLESGLKRSRQGIF--RQIVQLFER----SQIDRELFDDLEALLIQADLGVATTEALLERLQE-RVRRGEVRDPVEA
----MSFFKKLREKMAQQT---NEVADKFKHGLEKTRTSFS--GKINELVARY---RKIDEDFFEDLEEILIGADVGVSTVMELVDELKE-EVRLRNLKDTEEI
----MSFFKKIFS---------KEKKETLDKGLEKTKTTFF--DKLGKAVAGK---SKVDADVLDDLEDVLISSDVGVATTIKVIDRIED-RVAKDKYLGTTEL
----MSLFKKIFN---------KEKKENLDKGLEKSKTSFF--DKMSKAVAGK---DKVDEEVLDDLENVLVSSDVGVTTTIKIINRIEE-RVARDKYLGTDEL
SIIAMSFFSKFFN---------KEKKEDLDKGLEKTKTSFL--GKLSKAIAGK---STVDIEVLDELENILVSSDVGLDL------------------------
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* 120 * 140 * 160 * 180 * 200
KDALKESVLEMLAKKN--SKTELQ---LGFR-----------KPAVIMIVGVNGGGKTTSLGKLAHRLKNE-GTKVLMAAGDTFRAAASDQLEIWAERTGCEIV
KAALKRCILELLTSKG--GNSELN---LGFR-----------KPAVIMIVGVNGGGKTTSLGKLAYRFKNE-GVKVLMAAGDTFRAAARDQLEVWAERTGSEIV
KLALKKSIVKLLTSRA--GSTDLK---LGTR-----------RPAVIMVVGVNGGGKTTTIGKLAHRLKKEKGVKILMAAGDTFRAAAKEQLEVWAERTESDIV
KEALKKNIFKLLTERV--TTTELQ---LGNS-----------RPAVLMIVGVNGGGKTTTLGKLANRFKKE-GVKVLMAAGDTFRAAAGEQLEVWAQRTGSEIV
RASLKAAIVELLTARG--RSSELK---LQ------------GRPAVVLIVGVNGAGKTTTVGKIAYKYGKE-GAKVFLIPGDTFRAAAAEQLAEWSRRAGATIG
RRALKASIVDVLRSAG--DSTTIG---LNER---------EGEPSVIMVVGVNGGGKTTTLGKLSHRFAES-GAKVMMVPGDTFRAAAAEQLATWAERTGAVMS
RASLAASLLALLTRAQ--TDAQKR---IQSQRLAAQQHSGSPQCEVLMLVGTNGHGKTTSAAKLAYRLRTQDKKKVLLVAADTFRAAAVQQLAEWAQRAGVDIA
KAALKEILYQFIASGT--VDCSLK---MAKE-----------PPTVLLFVGSNGMGKTTSIGKLGYQYSLQ-DKKTLLVACDTYRPAAVDQLETWANRGQVDIF
KSIMRGKLIEALNTE---LSGAIQFSPLVDK-----------TPTVLFVMGANGMGKTTTIGKLAHRLRNEGNQTVLLAACDTFRAGAVEQLQQWAERAQVDMV
TARLTELLADVARV----GEPRID---LT------------PSPTVLLVVGVNGTGKTTSVGKLAWHLRKELGQKVVLGAADTFRAAAVEQLEEWSRRADVRFV
YGLLKEEMGEILAK----VDEPLN---VEGK-----------TPFVILMVGVNGVGKTTTIGKLARQFEQQ-GKSVMLAAGDTFRAAAVEQLQVWGQRNNIPVI
KEAVKEKLVGMLEPDE--RRATLRKLGFNPQ----KPKPVEPKGRVVLVVGVNGVGKTTTIAKLGRYYQNL-GKKVMFCAGDTFRAAGGTQLSEWGKRLSIPVI
LESLKEIILEILN-----FDTKLN---VPPE-----------PPFVIMVVGVNGTGKTTSCGKLAKMFVDE-GKSVVLAAADTFRAAAIEQLKIWGERVGATVI
VKVAMETVTTILNS----RVRPVN---FAPE----------GKPTVILMVGVNGSGKTTTIGKLAARLKAE-NKKVILAACDTFRAAAVEQLQLWGERTGCQVV
REALREEMVALLEAAM--RNRRVK---IYQR----------GVPFVSLVVGVNGTGKTTTIAKLARYHLDQ-GRTVLLVAADTFRAAAIDQLKAWGERLGVPVI
QPVISEKLASLLEKDD--KDTTLQ---LQ------------EGLSVILVVGVNGVGKTTSIGKLAHYLKGQ-GKSVVLAAGDTFRAGAIDQLDVWGERVGVPVI
NGILRDEIAGLLSEVNNGDATDFT---IPKQ----------EGPYVVMVVGVNGVGKTTTIGKLAHQFKQK-GLKVVLGAGDTFRAAAVDQLQIWADRVGVEIV
NKILREEIAALLSETNTGEGSEIQ---IPSD----------KKPYVIMVVGVNGVGKTTTIGKLAHQFKSN-GQKVVLGAADTFRAAAIDQLQIWADRTGVPII
--------------------------------------------------------------------------------------------------------
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* 220 * 240 * 260 * 280 * 300 *
VAEGDKAKAATVLSKAVKRGKEE-GYDVVLCDTSGRLHTNYSLMEELIACKKAVGKIVS-------------GAPNEILLVLDGNTGLNMLPQAREFNEVVGIT
IDNDKKAQPPAVLSQAVKRGKRE-GFDVVLCDTSGRLHTNYGLMEELVSCKKVLAKALP-------------GAPNEILLVLDGTTGLNMLQQAREFNDVVGVT
RAEEGQKKPAPVLSRAVKRAVAE-KFDIVLADTSGRLHTNFSLMDELEDCKKAIGKALA-------------GAPNEVLMVLDGTTGLNMLPQAREFNDVVGVT
MAEGPKPRPAAVLSQAVRRAVEE-DFDVVLCDTSGRLHTNYNLMEELRGCKRAVSKALS-------------SAPNEVLLVLDGTTGLNMLAQAREFNQVIGVT
-AFREGARPQAVIASRTCKDASD-VYDLILVDTAGRLHTAYKLMEELALCKAAVSNALP-------------GQPDETLLVLDGTTGLNMLNQAKEFNEAVRLS
-DSPPNTKPGAVCFKAVDEACARGDIDIVLADTSGRLHNNTQLMDELVGVRKSISKRME-------------GAPHEVLLVLDGTTGLNMLNQARVFGEAVGVT
MPLENQKSAASVAYDALKRAVDE-RYDVAIIDTSGRLHTNENLMEEMKKLRRVVERQIQ-------------GPLAECLLVLDAPSGRNAVAAARQWLRDVQVT
IPKPKQYKPTAVLFDALDKSLNE-QYDVVLIDTSGRMHNNEQLMKELSSMCRIVEKKLG-------------RGPDEILLVLDGVLGRNASNQVKAWKNLMPIT
GPSTKVTTPSAVLYAALDKGIAE-KYDTILVDTSGRLSNNDQLTAELKKMKKVIQKRLSRENDEEGKPLPNLQVPHETLLVLDAAQGRMALDSAKVWNEEIGLS
-KGPPDSDPASVAYETVSTGVRE-GADVIIVDTAGRLHTQDNLMAELAKVRRVITKQLP-------------DAPHETLITVDATTGQNGLRQAKLFAEAVDVS
-AQHTGADSASVIFDAIQAAKAR-NVDVLIADTAGRLQNKSHLMEELKKIVRVMKKLDV-------------EAPHEVMLTIDASTGQNAVSQAKLFHEAVGLT
-QGPEGTDPAALAYDAVQAMKAR-DYDLLFVDTAGRLHTKHNLMEELKKVKRAIAKADP-------------EEPKEVWLVLDAVTGQNGLEQAKKFHEAVGLT
-SHSEGADPAAVAFDAVAHALAR-NKDVVIIDTAGRLHTKKNLMEELRKVHRVVKKKIP-------------DAPHETLLVIDATTGQNGLVQAKIFKEAVNVT
-SAKHGADPASVAFDATQAALAR-GADFLLIDTAGRQHNQKGLMDELAKIRRSIEKVYP-------------GAPHEVWLTVDASLGGNVVNQAREFTKTTGVT
-AHAPGADPGAVVFDGMQAAHNR-GIDVLLIDTAGRLHTKSNLMAELAKIRRVIQRHVP-------------DAPHEVLLVIDATTGQNGLNQARVFTEAAGVT
-KQQEGSDPAAVMYDAIAWARSR-KADVLICDTAGRLQNKVNLMNELAKVKRVIEREVP-------------GAPHEVLLVVDATTGQNALSQAKAFAASTDVS
-KQDMGSDPASVAFDTLQSAVAQ-NADVVLLDTAGRLHNKVNLMNELTKVKRVMQKIIP-------------DAPHDVMLVLDGSTGQNAFEQAKQFTAATEVS
-KQKMGSDPASVAFDTVQSAVKM-NADVVLIDTAGRLHNKVNLMNELTKVKRVMQKTIA-------------DAPHEVLLVLDGSTGQNAFEQAKQFTAATEVT
--------------------------------------------------------------------------------------------------------
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320 * 340 * 360 * 380 * 400 *
GLILTKLDGSARGGCVVSVVEELGIPVKFIGVGEAVEDLQPFDPE----------------------------------AFVNAIF----S-----------
GFILTKLDGTARGGCVVSVVDELGIPVKFIGVGEGMEDLQPFDAE----------------------------------AFVEAIF----P-----------
GFVLTKLDGTARGGCVASVVDELGIPVKFVGVGEGLEDLQPFDAE----------------------------------AFVNALF----P-----------
GFILTKLDGTARGGCVVSVVDELSIPVKFVGVGEGIDDLQPFDAQ----------------------------------SFVDALF----P-----------
GLILTKLDGTARGGAVVSVVDQLGLPVKFIGVGETAEDLQPFDPE----------------------------------AFAEALF----PKVKEPATAGTK
GIILTKLDGTARGGAVVSVVDELGIPVKFIGVGEAMEDLQSFEAE----------------------------------SFVDALF----PEEA--------
GLVLTKLDGTARAGFLVSVVEELGIPVKFVGVGEKLNDLRDFDPV----------------------------------AYVDGLLLSDTPAAARRA---AP
GLIVTKLDGTGRAGYLVSIINEEKLPVKLIGVGEGLEDLRSFDPQ----------------------------------LYIQLLF----D-----------
GLILTKLDGSARGGSVVAISRDIQLPVKLIGVGEGIEDLRDVSCRRSETKLNIAAWSSPVVYFAGADNFSLNQNASLTVSWVSVRLVVDRRRAKEPS-----
GIVLTKLDGTAKGGIALAIARELEIPVKMIGIGEQLEDLRPFDPD----------------------------------DFARALL----S-----------
GITLTKLDGTAKGGVIFSVADQFGIPIRYIGVGERIEDLRPFKAD----------------------------------DFIEALF----ARED--------
GVIVTKLDGTAKGGVLIPIVRTLKVPIRFIGVGEGPDDLQPFDPE----------------------------------AFVEALL----EE----------
GIILTKLDGTAKGGITLAIARELGIPIKFIGVGEKAEDLRPFDPE----------------------------------AFVEVLL----SE----------
GLVLTKLDGTGKGGMVVALHQEFELPTFFIGFGEQPEDLQPFSAE----------------------------------YYAGALF----GEESK-------
DIALTKLDGTAKGGIAFAIARELGIPIAYVGTGEKPTDFAEFDPE----------------------------------AYVDALFFGDEED----------
GLVLTKLDGTAKGGIVIAIRQELDLPVKFIGLGEQKDDLQPFDAE----------------------------------QFVYGLF----QDAIDAE---KE
SLAVTKLDGTAKGGVVIGISDQFQIPVRYIGVGEGMDDLQVFNKT----------------------------------EFVDSFF----N-----------
SLAVTKLDGTAKGGVVIGISDQFKIPVKYIGVGEGIEDLQVFNKY----------------------------------EFVDSFF----K-----------
-------------------------------------------------------------------------------EYVN-------------------
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Fig. S7. MAFFT alignment of FtsY proteins and the translated ORF from the Pyrocystis lunula AF490367
minicircle. Unalignable N-terminal ends of some sequences were truncated. Graphical elements above the alignment
concern the homolog from Arabidopsis thaliana, while those under the alignment refer to the Pyrocystis sequence.
Particular secondary structure elements in the Arabidopsis sequence according to Chandrasekar et al. (2008) are
denoted as follows: kN1-4 (k helices of the N domain), k1-7 (k helices of the GTPase G domain), and r 1-8 (r
strands of the G domain). The ranges of k-helices shown in the Pyrocystis sequence were predicted by more than
50% of eight applied algorithms (see Materials and methods in Supplementary Material online). The predicted
SRP54 N helical bundle domain and SRP54 G domain with GTPase activity found in Pfam database are shown as
red and blue rectangles, respectively. Name abbreviations: Ara_tha – Arabidopsis thaliana, Zea_may – Zea mays,
Sel_moe – Selaginella moellendorffii, Phy_pat – Physcomitrella patens, Chl_rei – Chlamydomonas reinhardtii,
Ost_tau – Ostreococcus tauri, Cya_mer – Cyanidioschyzon merolae, Gal_sul – Galdieria sulphuraria, Pha_tri –
Phaeodactylum tricornutum, Con_woe – Conexibacter woesei DSM 14684, Esc_col – Escherichia coli E24377A,
Ths_aqu – Thermus aquaticus Y51MC23, Tha_mar – Thermotoga maritime MSB8, Vic_vad – Victivallis vadensis
ATCC BAA-548, Thm_ros – Thermomicrobium roseum DSM 5159, Bac_cla – Bacillus clause KSM-K16, Fla_bac –
Flavobacteria bacterium BBFL7, Gra_for – Gramella forsetii KT0803, Pyr_lun – Pyrocystis lunula.


