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Supplemental informations 



A PtSas6c PtSas6d PtSas6a PtSas6b TtSas6 HsSAS-6 CrSAS-6 CeSAS-6



1 1 1 1 1 1 1 1



PtSas6c PtSas6d PtSas6a PtSas6b TtSas66 HsSAS-6 CrSAS-6 CeSAS-6



76 76 76 76 91 18 37 26



T-DDWNTQLTLKMIMQQSQQ-AHGQTLRIELTDDNNLQFLQILDLTEGEFLALKNEQSLHVDFATFPMKLADLLQLCINSQRDEKVNFYV T-DDWNTQLILKMIMQQSQQQAHGQILRIELTDDNNLQFLQILDLTESEFLVLKNEQSLHVDFATFPMKLADLLQLCINSQRDEKVNFYV T-DDWNTQLTLKMIMQSNQQ-AHGQTLRIELTDDTNLSFLQILDLNEGEFLALKNEQSLHVDFATFPMKLADLLQLCINSQRDEKVNFYV T-DDWNTQLTLKMIMQSSQQ-AHGQTLRIELTDDTNFSFLQILDLNESEFLALKNEQSLHVDFATFPMKLADLLQLCINSQRDEKVNFYV EREDQLTCLNLKIILNPGNN-IHGQVLQMELTDELNQLFLYILQLSETDFLQVKNDQNLIVDFNGFPTKLIELLELSLNSNKEDKIQFAC DCEERRVSIRMSIELQSVSNPVHRKDLVIRLTDDTDPFFLYNLVISEEDFQSLKFQQGLLVDFLAFPQKFIDLLQQCTQEHAKEIPRFLL DREDVLEELTFRILTGVAKQNHNLRILRIHISSDSDLFFLHTLEVSEEDFQSLKNDQGILVDFASFPGKIISLLEKCILAQPGDSPRFQA DFKAYKTKVKLKISEQRNET-SGEKELKFEISRSDDFEFLFSETLNNEKYQILARDHDLTVDFDAFPKVIIQHLLCKNIVKNLEEDGEVD



PtSas6c PtSas6d PtSas6a PtSas6b TtSAS-6 HsSAS-6 CrSAS-6 CeSAS-6



164 165 164 164 180 108 127 115



CLETK-----NGESTLAVIENNEFKKLTHLSLRLRSATDDLIKAFLANKLALERQENDEQQKRNKKLTELLEEKHWELENLKSEIRKFTE CLETK-----NGESTLAVIENNEFKKLTHLSLRLRSATDDVIKVFLSNKLAIEKQENEEHQKRNKKLTELLEEKHWELENLKSEVRKFTE SLETK-----NGESTLAVIENNEFKKLTHLSLRLRSATDDILKYFLANKLAIEQQENEQLYKKTKKLTEQLEEKQWELENLKSEVRKFTE CLETK-----NGESTLAVIENNEFKKLTHLSLRLRSATDDILKYFLANKLAIEKQENEELQKKTKKMTEQLEEKQWELENLKSEVRKFTE VFEIKS----NGEGFLKITEMNQFKTLVHLALKFRCANDEVLKNYLANKLTKEQNENEELRIKNSRIEEQLQDSQNKNEELNQQLARFQQ QLVSPAAILDNSPAFLNVVETNPFKHLTHLSLKLLPGNDVEIKKFLAGCLKCSKEEKLSLMQSLDDATKQLDFTRKTLAEKKQELDKLRN VLTIR-----GGESVFKIVEINDFKQLPHITLAFRPGNDSVVKQFLAFRLSEVKGTCHDLSDDLSRTRDDRDSMVAQLAQCRQQLAQLRE ARKKAG------------YHSIADPGKPTEINIILDAEKNFCSFELFSKTPISKGKIFSIKLHAVRGDHLISHLLKICSSQAVKLSTFYK



PtSas6c PtSas6d PtSas6a PtSas6b TtSas6 HsSAS-6 CrSAS-6 CeSAS-6



---MQDYRGNFKRIEFGIQQTPAKSTTN---------MNDFQSSQKLKYEQMSNRP---QSVNVSFVNAPVTTVSKELFTLQIPVKVKQV ---MQDYRGNFKRIEFGIQQTPAKSTAN---------MNDFQSSQKLKYDQMSNKP---LSSNISFINAPVTTVSKELFTLQIPVKVKQL ---MQDYRGNFKRIEFGVQQTPVKSTTN---------MNDFQSSQKLKYEQMSNKP---QSVNVSFVNAPVTMVSKELFTLQIPVKVKQL ---MQDYRGNFKRIEFGVQQTPVKSTNN---------MNDFQSSQKLKYEQVSNKP---QSVNVSFINAPVTMVSKELFTLQIPVKVKQL MDSLSQKSGRSQQQNYSHQQTPARNLNGSYQNQHQIQNNDFQSSQKQKYEKNLNQSGFIQPISVHPLQSDGFQQPKDIYDNQITMKLKSH -------------------------------------------------------------------------MSQVLFHQLVPLQVKCK ------------------------------------------------------MPLLLDDGDPKAQTGFDLSTATTLFWRPVPVHVKQQ -----------------------------------------------------------------MTSKIALFDQTLIASLLQPLSLNQP



PISA DOMAIN



249 DKDTAIQQLLLDEQKKFNDFREQSLSKETNFKRESENEKQFIIEKYDKIVYELQNKYTQLQQINQEISDQKSQLIQQERELKNKLAILQQ 250 DKDTAIQQLLLDEQKKFNDFREQTLSKETNFKRESENEKQFIIEKYDKIVFELQSKYTQLQQTNQELSEQRSLLIQQERDLKNKVAILQQ 249 DNNAALQQVQLDEQKKLNDFREQALSKETNFKRESENEKQFIIEKYEKIVLELQNKYTQLQQINQDLSEQKIQLTQQEKELKNKFAIIQQ 249 DNNAVLQQLQLDEQKKLNDFREQALSRETNFKRESENEKQFIIEKYEKIVFELQNKYTQLQQINQELSEQKIQLTQQEKELKNRFSIISQ 266 EREQQEEQLRLESSKKLHLQKEEYLQRESELRNTYESKHQLIQERLEKQIQDLQNQVQSLQKQNSDLNEVKLNLDSSVRELQSKNKVNEK 198 EWASHTAALTNKHSQELTNEKEKALQAQVQYQQQHEQQKKDLEILHQQNIHQLQNRLSELEAANKDLTERKYKGDSTIRELKAKLSGVEE 212 QYDKHLLEVQAQAKTQQASAHEERIREKSQLKDQFEKERGEMEGRYRDQIAALNTRLGELDTENRKLREVKYELDTKVSELSHKLGSSEG 193 SADELASLRQKCGDLEKQVEKLSGVKEEFEEMSEKFKELEDEVELVKEERENIRLLVEDKEDEVADLKQDTESLQKQLEENQEELEIVGN



B



Figure S1. Alignment of the four PtSas6p with their homologs. A: Alignment of the Nterminal part containing the conserved PISA domain of the four PtSas6p isoforms encoded in the Paramecium genome with the SAS-6 proteins of other species. The position of the conserved PISA domain is indicated. Hs: Homo sapiens GI:35038001; Tt: Tetrahymena thermophila; Pt: Paramecium tetraurelia. PtSas6ap:GSPATG00011824001, PtSas6bp: GSPATG00008149001, PtSas6cp:GSPATP00005603001 and PtSas6dp: GSPATG00024268001; Cr: Chlamydomonas reinhardtii GI:161727419; Ce: Caenorhabditis elegans GI:17543480. B: Cladograms showing the relationships between each of the four PtSas6 proteins and those



of Tetrahymena. The C. elegans proteins nomenclature (SAS-6) is used for simplification. Tt: Tetrahymena thermophila. TtSAS-6a: TTHERM-00388200; TtSAS-6b: TTHERM00137600; Pt: Paramecium tetraurelia. PtSAS-6a: GSPATP00011824001; PtSAS-6b: GSPATP00008149001; PtSAS-6c: GSPATP00005603001; PtSAS-6d: GSPATP00024268001; Bt: Bos taurus GI:194665584; Mm: Mus musculus GI:62511043.



Figure S2. GFP- Sas6p and GFP-Bld10p colocalise at basal bodies. Transformants expressing either GFP-Sas6p (A) or GFP-Bld10p (B) were double-labelled with 1D5, a monoclonal anti-tubulin antibody which selectively labels basal bodies (red) and a polyclonal anti-GFP antibody (green). In both cases, the GFP signal co-localises with basal bodies. From top to bottom, the enlargements show respectively the GFP, the anti-tubulin and the doublelabeling. Bar: 10 mm. Inset : enlargements X4. C. Cells were doubly transformed with the RFP-SAS6 construct and the GFPBld10 construct and both red and green signals were visualized directly on fixed cells. The two signals exactly coincide and precisely correspond to the basal body pattern. Bar: 10mm.
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Figure S3. GFP-tagged Sas6p and Bld10p localize at distinct sites at the cartwheel. In cells expressing GFP-Sas6ap (A-D) and GFP-Bld10ap (E-H), gold grains (arrows) were essentially found in transverse or longitudinal sections of established or new basal bodies (nbb). New basal bodies are unambiguously identified by their position with respect to the transverse section through the ciliary rootlet (cr) emanating from the pre-existing basal body and running anterior and to its right. GFP-Sas6p is found at the hub of the cartwheel structure whether in old (A, C) or newly formed basal bodies (nbb). Note in particular the gold grain marking the central hub of a developping basal body (B-D). In cells expressing GFP-Bld10p, gold particles localize at the distal parts of the spokes (E-H) and at the pinhead structure (G). The hub of the cartwheel is devoid of grains. Bar: 100 nm. The histogram presents the percentage of grains at 4 sites: hub, lumen, spokes and pinwheel. n= 43 for GFP-Sas6 and n= 26 for GFP-Bld10.



Figure S4. GFP-Bld10p localises at new basal body sites before microtubule assembly. During division, basal body duplication is most conspicuous on both sides of the division furrow (white arrows), when the new oral apparatus (noa) develops and separates from the parental one (poa). A and B show cells labelled by an anti-GFP (green) and the anti-tubulin ID5 (red) antibodies at two successive stages of division at a few minutes interval. On the magnified right panels, lateral shift of the red and green filter images facilitates numbering of red and green spots. In the upper shifted panel, the white stars mark double green dots associated with a single red one, which yield at a slightly later stage (lower images) two green dots associated with two red dots. Numerous similar observations, which precisely fit the known spatiotemporal pattern of basal body duplication demonstrate that Bld10p is established at the site of new basal bodies before the microtubular shaft is detectable by immunostaining. Bar: 10 μm. Inset :enlargements X10. C and D show anti-GFP gold labelling of thin sections through GFP-Bld10 expressing cells at the same stages of division as in A and B respectively. C. A cloud of gold grains (arrow) marks the site where the new basal body will develop, precisely anterior to the old basal body, along the ciliary rootlet (cr).



D. At a slightly later stage, when the new basal body (nbb) begins to develop and is tilted upward, anterior to the old basal body (obb), short microtubules (mt) are embedded in a material labelled by gold particles (arrowheads). the gold-labeling is sparse. The proximal part of the cilium (cil) corresponding to the old basal body is visible. Bar: 100nm.



Figure S5. Over-expression of GFP-Sas6p and GFP-Bld10p. These fluorescence views show the direct visualization of the GFP signal in fixed cells expressing GFP-Sas6p (left two images) or GFP-Bld10p (right two images) respectively. In some cells (right image in both panels), small fluorescent aggregates (arrows), distinct from the regular dots of the basal body pattern are present. Such aggregates do no seem to alter the shape or growth rate of the clones. (Oa): oral apparatus. Bar: 10µm.



Figure S6. Over-expression of GFP-Sas6p induces basal body overduplication. A, B. In the equatorial region of a transformant expressing GFPSas6ap at an early stage of division, the longitudinal groups of 4 basal bodies indicate their ongoing duplication. Supernumerary and/or misaligned basal bodies are visible. Bar: 10mm. Inset : enlargement: X5. C. This low magnification tangential thin-section of a GFP-Sas6p expressing cell confirms the presence of extra and mis-positioned basal bodies, cut in longitudinal instead of cross-section (star). Ciliary rootlets (cr) point to the right and anterior of the cell and of the basal bodies. Bar: 200 nm.
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