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 Table S1.  References used to extract all the morphological information represented in Figure 2.  

 Organism  Crown eukaryotic group  References 

 H. sapiens Opisthokonts  Sorokin, 1962 ,  1968 ;  Anderson and Brenner, 1971 ;  Dirksen, 1971 ;  Anderson, 1972 ; 
 Rieder et al., 1979 ;  Vorobjev and Chentsov, 1982 ;  Paintrand et al., 1992 ; 
 Alieva and Vorobjev, 2004 ;  Hagiwara et al., 2008 

 C. elegans Opisthokonts  Perkins et al., 1986 ;  Pelletier et al., 2006 ;  Inglis et al., 2007 

 D. melanogaster Opisthokonts  Kiefer, 1970 ;  Callaini and Riparbelli, 1990 ;  Callaini et al., 1997 ;  Fuller, 1998 ; 
 Todi et al., 2004 

 A. microrhinus Opisthokonts  Baccetti et al., 1973 ;  Riparbelli et al., 2009 ;  Dallai et al., 2010 

 N. vectensis Opisthokonts  Szollosi, 1964 ;  Davis, 1969 ;  Summers, 1972 ;  Wood, 1979 ;  Hwang et al., 2008 

 M. brevicolis Opisthokonts  Hibberd, 1975 ;  Leadbeater, 1987 ;  Karpov and Leadbeater, 1998 

 U. maydis Opisthokonts  Girbardt, 1971 ;  McLaughlin, 1971 ;  Lu, 1978 

 S. cerevisiae Opisthokonts  Moens and Rapport, 1971 ;  O’Toole et al., 1999 ;  Winey et al., 2005 

 B. dendrobatidis Opisthokonts  Olson and Fuller, 1968 ;  Powell, 1981 ;  Longcore, 1999 

 P. polycephalum Amoebozoa  Aldrich, 1968 ,  1969 ;  Wright et al., 1980 ;  Pagh, 1982 ;  Wright and Moisand, 1982 ; 
 Gely and Wright, 1985 ;  Michel et al., 2003 

 D. discoideum Amoebozoa  Moens, 1976 ;  Ma et al., 1999 ;  Ueda et al., 1999 

 O. tauri Plants  Henderson et al., 2007 ;  Palenik et al., 2007 

 Chlorella Plants  Atkinson et al., 1971 ;  Wilson et al., 1973 

 C. reinhardtii Plants  Cavalier-Smith, 1974 ;  Geimer and Melkonian, 2004 

 A. thaliana Plants  Mineyuki, 2007 

 Marsilea Plants  Mizukami and Gall, 1966 ;  Myles, 1975 ;  Hepler, 1976 

 M. polymorpha Plants  Carothers and Kreitner, 1967 ,  1968 ;  Moser and Kreitner, 1970 ; 
 Kreitner and Carothers, 1976 

 C. merolae Plants  Miyagishima et al., 2001 ;  Nishida et al., 2005 ;  Maruyama et al., 2007 ; 
 Yagisawa et al., 2007 

 L. tuzetae Alveolates  Schrevel and Besse, 1975 ;  Kuriyama et al., 2005 

 P. falciparum Alveolates  Aikawa et al., 1967 ;  Sinden et al., 1976 ,  1978 ,  2010 ;  Morrissette and Sibley, 2002 

 T. thermophila 
 P. tetraurelia 

Alveolates  Dippell, 1968 ;  Allen, 1969 ;  Dute and Kung, 1978 ;  Iftode and Fleury-Aubusson, 2003 

 L. undulatum Stramenopiles  Manton et al., 1970 ;  Heath and Darley, 1972 

 Phythophthora Stramenopiles  Heath, 1974 ,  1980 ;  Hemmes and Hohl, 1975 ;  Eriksson and Laane, 1982 ; 
 Hyde et al., 1991 

 P. brassicae Rhizaria  Garber and Aist, 1979 ;  Tanaka et al., 2001 

 T. vaginalis Excavates  Ovcinnikov et al., 1974 ;  Jemilohun, 1998 ;  Ribeiro et al., 2002 ;  Simpson, 2003 ; 
 Bricheux et al., 2007 ;  Lee et al., 2009 

 T. cruzi Discicristates  Woodward and Gull, 1990 ;  Elias et al., 2007 ;  Lacomble et al., 2009 ,  2010 

 Leishmania Discicristates  al-Shammary et al., 1995 ;  Gluenz et al., 2010 ;  Molyneux et al., 1975 ; 
 Wiese et al., 2003 

 N. gruberi Discicristates  Dingle and Fulton, 1966 ;  Fulton and Dingle, 1971 

 References 
   Aikawa ,  M. ,  C.G.   Huff , and  H.   Sprinz .  1967 .  Fine structure of the asex-

ual stages of Plasmodium elongatum .   J. Cell Biol.    34 : 229 – 249 . 
 doi:10.1083/jcb.34.1.229   

   al-Shammary ,  F.J. ,  N.M.   Shoukrey ,  S.E.   al-Shewemi ,  E.A.   Ibrahim ,  M.A.   al-
Zahrani , and  A.S.   al-Tuwaijri .  1995 .  Leishmania major: in vitro ultra-
structural study of the paraxial rod of promastigotes .   Int. J. Parasitol.   
 25 : 443 – 452 .  doi:10.1016/0020-7519(94)00123-6   

   Aldrich ,  H.C.   1968 .  The development of fl agella in swarm cells of the myxomy-
cete Physarum fl avicomum .   J. Gen. Microbiol.    50 : 217 – 222 .  

   Aldrich ,  H.C.   1969 .  The ultrastructure of mitosis in myxamoebae and plasmodia 
of Physarum fl avicomum .   Am. J. Bot.    56 : 290 – 299 .  doi:10.2307/2440852   

   Alieva ,  I.B. , and  I.A.   Vorobjev .  2004 .  Vertebrate primary cilia: a sensory part of 
centrosomal complex in tissue cells, but a “sleeping beauty” in cultured 
cells?    Cell Biol. Int.    28 : 139 – 150 .  doi:10.1016/j.cellbi.2003.11.013   

   Allen ,  R.D.   1969 .  The morphogenesis of basal bodies and accessory structures of 
the cortex of the ciliated protozoan Tetrahymena pyriformis .   J. Cell Biol.   
 40 : 716 – 733 .  doi:10.1083/jcb.40.3.716   

   Anderson ,  R.G.   1972 .  The three-dimensional structure of the basal 
body from the rhesus monkey oviduct .   J. Cell Biol.    54 : 246 – 265 . 
 doi:10.1083/jcb.54.2.246   

   Anderson ,  R.G. , and  R.M.   Brenner .  1971 .  The formation of basal bodies 
(centrioles) in the Rhesus monkey oviduct .   J. Cell Biol.    50 : 10 – 34 . 
 doi:10.1083/jcb.50.1.10   



JCB S2

   Atkinson ,  A.W.   Jr .,  B.E.   Gunning ,  P.C.   John , and  W.   McCullough .  1971 .  Centrioles 
and microtubules in Chlorella .   Nat. New Biol.    234 : 24 – 25 .  

   Baccetti ,  B. ,  R.   Dallai , and  B.   Fratello .  1973 .  The spermatozoon of arthropoda. 
XXII. The 12+0 � , 14+0 �  or afl agellate sperm of protura .   J. Cell Sci.   
 13 : 321 – 335 .  

   Bricheux ,  G. ,  G.   Coffe , and  G.   Brugerolle .  2007 .  Identifi cation of a new pro-
tein in the centrosome-like “atractophore” of Trichomonas vaginalis .   Mol. 
Biochem. Parasitol.    153 : 133 – 140 .  doi:10.1016/j.molbiopara.2007.02.011   

   Callaini ,  G. , and  M.G.   Riparbelli .  1990 .  Centriole and centrosome cycle in the 
early Drosophila embryo .   J. Cell Sci.    97 : 539 – 543 .  

   Callaini ,  G. ,  W.G.   Whitfi eld , and  M.G.   Riparbelli .  1997 .  Centriole and centro-
some dynamics during the embryonic cell cycles that follow the forma-
tion of the cellular blastoderm in Drosophila .   Exp. Cell Res.    234 : 183 – 190 . 
 doi:10.1006/excr.1997.3618   

   Carothers ,  Z.B. , and  G.L.   Kreitner .  1967 .  Studies of spermatogenesis in the he-
paticae. I. Ultrastructure of the vierergruppe in Marchantia .   J. Cell Biol.   
 33 : 43 – 51 .  doi:10.1083/jcb.33.1.43   

   Carothers ,  Z.B. , and  G.L.   Kreitner .  1968 .  Studies of spermatogenesis in the 
Hepaticae. II. Blepharoplast structure in the spermatid of Marchantia .   J. 
Cell Biol.    36 : 603 – 616 .  doi:10.1083/jcb.36.3.603   

   Cavalier-Smith ,  T.   1974 .  Basal body and fl agellar development during the vegeta-
tive cell cycle and the sexual cycle of Chlamydomonas reinhardii .   J. Cell 
Sci.    16 : 529 – 556 .  

   Dallai ,  R. ,  D.   Mercati ,  Y.   Bu ,  Y.W.   Yin ,  G.   Callaini , and  M.   Riparbelli .  2010 . 
 The spermatogenesis and sperm structure of  Acerentomon microrhinus  
(Protura, Hexapoda) with considerations on the phylogenetic position of 
the taxon .   Zoomorphology  .  129 : 61 – 80 .  doi:10.1007/s00435-009-0100-1   

   Davis ,  L.E.   1969 .  Differentiation of neurosensory cells in Hydra .   J. Cell Sci.   
 5 : 699 – 726 .  

   Dingle ,  A.D. , and  C.   Fulton .  1966 .  Development of the fl agellar apparatus of 
Naegleria .   J. Cell Biol.    31 : 43 – 54 .  doi:10.1083/jcb.31.1.43   

   Dippell ,  R.V.   1968 .  The development of basal bodies in paramecium .   Proc. Natl. 
Acad. Sci. USA  .  61 : 461 – 468 .  doi:10.1073/pnas.61.2.461   

   Dirksen ,  E.R.   1971 .  Centriole morphogenesis in developing ciliated epithelium of 
the mouse oviduct .   J. Cell Biol.    51 : 286 – 302 .  doi:10.1083/jcb.51.1.286   

   Dute ,  R. , and  C.   Kung .  1978 .  Ultrastructure of the proximal region of so-
matic cilia in Paramecium tetraurelia .   J. Cell Biol.    78 : 451 – 464 . 
 doi:10.1083/jcb.78.2.451   

   Elias ,  M.C. ,  J.P.   da Cunha ,  F.P.   de Faria ,  R.A.   Mortara ,  E.   Freymüller , and  S.  
 Schenkman .  2007 .  Morphological events during the Trypanosoma cruzi 
cell cycle .   Protist  .  158 : 147 – 157 .  doi:10.1016/j.protis.2006.10.002   

   Eriksson ,  B. , and  M.M.   Laane .  1982 .  Examinations of nuclear behaviour dur-
ing sexual cycle in the diplontic oomycete  Phytophthora palmivora  (Butl.) 
Butl .   Hereditas  .  87 : 73 – 86 .  

   Fuller ,  M.T.   1998 .  Genetic control of cell proliferation and differentiation 
in Drosophila spermatogenesis .   Semin. Cell Dev. Biol.    9 : 433 – 444 . 
 doi:10.1006/scdb.1998.0227   

   Fulton ,  C. , and  A.D.   Dingle .  1971 .  Basal bodies, but not centrioles, in Naegleria . 
  J. Cell Biol.    51 : 826 – 836 .  doi:10.1083/jcb.51.3.826   

   Garber ,  R.C. , and  J.R.   Aist .  1979 .  The ultrastructure of mitosis in Plasmodiophora 
brassicae (Plasmodiophorales) .   J. Cell Sci.    40 : 89 – 110 .  

   Geimer ,  S. , and  M.   Melkonian .  2004 .  The ultrastructure of the Chlamydomonas 
reinhardtii basal apparatus: identifi cation of an early marker of ra-
dial asymmetry inherent in the basal body .   J. Cell Sci.    117 : 2663 – 2674 . 
 doi:10.1242/jcs.01120   

   Gely ,  C. , and  M.   Wright .  1985 .  Centriole size modifi cations during the cell cycle of 
the amoebae of the mxyomycete Physarum polycephalum .   J. Ultrastruct. 
Res.    91 : 127 – 137 .  doi:10.1016/0889-1605(85)90064-3   

   Girbardt ,  M.   1971 .  Ultrastructure of the fungal nucleus. II. The kinetochore equiv-
alent (KCE) .   J. Cell Sci.    9 : 453 – 473 .  

   Gluenz ,  E. ,  J.L.   Höög ,  A.E.   Smith ,  H.R.   Dawe ,  M.K.   Shaw , and  K.   Gull . 
 2010 .  Beyond 9+0: noncanonical axoneme structures character-
ize sensory cilia from protists to humans .   FASEB J.    24 : 3117 – 3121 . 
 doi:10.1096/fj.09-151381   

   Hagiwara ,  H. ,  N.   Ohwada ,  T.   Aoki ,  T.   Suzuki , and  K.   Takata .  2008 .  The primary 
cilia of secretory cells in the human oviduct mucosa .   Med. Mol. Morphol.   
 41 : 193 – 198 .  doi:10.1007/s00795-008-0421-z   

   Heath ,  I.B.   1974 .  Mitosis in the fungus Thraustotheca clavata .   J. Cell Biol.   
 60 : 204 – 220 .  doi:10.1083/jcb.60.1.204   

   Heath ,  I.B.   1980 .  Behavior of kinetochores during mitosis in the fungus 
Saprolegnia ferax .   J. Cell Biol.    84 : 531 – 546 .  doi:10.1083/jcb.84.3.531   

   Heath ,  I.B. , and  W.M.   Darley .  1972 .  Observations on the ultrastructure of the male 
gametes of  Biddulphia levis  Ehr .   J. Phycol.    8 : 51 – 59 .  

   Hemmes ,  D.E. , and  H.R.   Hohl .  1975 .  Ultrastructural changes and a second mode 
of fl agellar degeneration during ageing of Phytophthora palmivora sporan-
gia .   J. Cell Sci.    19 : 563 – 577 .  

   Henderson ,  G.P. ,  L.   Gan , and  G.J.   Jensen .  2007 .  3-D ultrastructure of O. tauri: 
electron cryotomography of an entire eukaryotic cell .   PLoS ONE  .  2 : e749 . 
 doi:10.1371/journal.pone.0000749   

   Hepler ,  P.K.   1976 .  The blepharoplast of Marsilea: its de novo formation and spin-
dle association .   J. Cell Sci.    21 : 361 – 390 .  

   Hibberd ,  D.J.   1975 .  Observations on the ultrastructure of the choanofl agellate 
Codosiga botrytis (Ehr.) Saville-Kent with special reference to the fl agel-
lar apparatus .   J. Cell Sci.    17 : 191 – 219 .  

   Hwang ,  J.S. ,  Y.   Takaku ,  J.   Chapman ,  K.   Ikeo ,  C.N.   David , and  T.   Gojobori .  2008 . 
 Cilium evolution: identifi cation of a novel protein, nematocilin, in the 
mechanosensory cilium of Hydra nematocytes .   Mol. Biol. Evol.    25 : 2009 –
 2017 .  doi:10.1093/molbev/msn154   

   Hyde ,  G.J. ,  S.   Lancelle ,  P.K.   Hepler , and  A.R.   Hardham .  1991 .  Freeze substi-
tution reveals a new model for sporangial cleavage in Phytophthora, a 
result with implications for cytokinesis in other eukaryotes .   J. Cell Sci.   
 100 : 735 – 746 .  

   Iftode ,  F. , and  A.   Fleury-Aubusson .  2003 .  Structural inheritance in Paramecium: 
ultrastructural evidence for basal body and associated rootlets po-
larity transmission through binary fi ssion .   Biol. Cell  .  95 : 39 – 51 . 
 doi:10.1016/S0248-4900(03)00005-4   

   Inglis ,  P. ,  G.   Ou ,  M.   Leroux , and  J.   Scholey .  2007 . The sensory cilia of 
Caenorhabditis elegans.  In  WormBook. J. Kramer and D. Moerman, 
editors.  

   Jemilohun ,  P.F.   1998 .  Isolation and characterization of fl agella from Trichomonas 
vaginalis .   Parasitol. Res.    84 : 800 – 805 .  doi:10.1007/s004360050491   

   Karpov ,  S.A. , and  B.   Leadbeater .  1998 .  Cytoskeleton Structure and Composition 
in Choanofl agellates .   J. Eukaryot. Microbiol.    45 : 361 – 367 .  doi:10.1111/
j.1550-7408.1998.tb04550.x   

   Kiefer ,  B.I.   1970 .  Development, organization, and degeneration of the Drosophila 
sperm fl agellum .   J. Cell Sci.    6 : 177 – 194 .  

   Kreitner ,  G.L. , and  Z.B.   Carothers .  1976 .  Studies of spermatogenesis in the 
Hepaticae. V. Blepharoplast Development in Marchantia polymorpha .   Am. 
J. Bot.    63 : 545 – 557 .  doi:10.2307/2441818   

   Kuriyama ,  R. ,  C.   Besse ,  M.   Gèze ,  C.K.   Omoto , and  J.   Schrével .  2005 . 
 Dynamic organization of microtubules and microtubule-organizing 
centers during the sexual phase of a parasitic protozoan, Lecudina tuze-
tae (Gregarine, Apicomplexa) .   Cell Motil. Cytoskeleton  .  62 : 195 – 209 . 
 doi:10.1002/cm.20092   

   Lacomble ,  S. ,  S.   Vaughan ,  C.   Gadelha ,  M.K.   Morphew ,  M.K.   Shaw ,  J.R.  
 McIntosh , and  K.   Gull .  2009 .  Three-dimensional cellular architecture 
of the fl agellar pocket and associated cytoskeleton in trypanosomes re-
vealed by electron microscope tomography .   J. Cell Sci.    122 : 1081 – 1090 . 
 doi:10.1242/jcs.045740   

   Lacomble ,  S. ,  S.   Vaughan ,  C.   Gadelha ,  M.K.   Morphew ,  M.K.   Shaw ,  J.R.  
 McIntosh , and  K.   Gull .  2010 .  Basal body movements orchestrate mem-
brane organelle division and cell morphogenesis in Trypanosoma brucei . 
  J. Cell Sci.    123 : 2884 – 2891 .  doi:10.1242/jcs.074161   

   Leadbeater ,  B.   1987 .  Developmental studies on the loricate choanofl agellate 
Stephanoeca diplocostata Ellis. V. The cytoskeleton and the effects of mi-
crotubule poisons .   Protoplasma  .  136 : 1 – 15 .  doi:10.1007/BF01276313   

   Lee ,  K.E. ,  J.H.   Kim ,  M.K.   Jung ,  T.   Arii ,  J.S.   Ryu , and  S.S.   Han .  2009 .  Three-
dimensional structure of the cytoskeleton in Trichomonas vagina-
lis revealed new features .   J. Electron Microsc. (Tokyo)  .  58 : 305 – 313 . 
 doi:10.1093/jmicro/dfp019   

   Longcore ,  J.   1999 .  Batrachochytrium dendrobatidis gen. et sp. nov., a chytrid 
pathogenic to amphibians .   Mycologia  .  91 : 219 – 227 .  doi:10.2307/3761366   

   Lu ,  B.C.   1978 .  Meiosis in Coprinus. VIII. A time-course study of the fusion and 
division of the spindle pole body during meiosis .   J. Cell Biol.    76 : 761 – 766 . 
 doi:10.1083/jcb.76.3.761   

   Ma ,  S. ,  L.   Triviños-Lagos ,  R.   Gräf , and  R.L.   Chisholm .  1999 .  Dynein intermedi-
ate chain mediated dynein-dynactin interaction is required for interphase 
microtubule organization and centrosome replication and separation in 
Dictyostelium .   J. Cell Biol.    147 : 1261 – 1274 .  doi:10.1083/jcb.147.6.1261   

   Manton ,  I. ,  K.   Kowallik , and  H.A.   von Stosch .  1970 .  Observations on the fi ne 
structure and development of the spindle at mitosis and meiosis in a ma-
rine centric diatom (Lithodesmium undulatum). IV. The second meiotic 
division and conclusion .   J. Cell Sci.    7 : 407 – 443 .  

   Maruyama ,  S. ,  H.   Kuroiwa ,  S.Y.   Miyagishima ,  K.   Tanaka , and  T.   Kuroiwa .  2007 . 
 Centromere dynamics in the primitive red alga Cyanidioschyzon merolae . 
  Plant J.    49 : 1122 – 1129 .  doi:10.1111/j.1365-313X.2006.03024.x   

   McLaughlin ,  D.J.   1971 .  Centrosomes and microtubules during meio-
sis in the mushroom Boletus rubinellus .   J. Cell Biol.    50 : 737 – 745 . 
 doi:10.1083/jcb.50.3.737   



Tracing the origins of centrioles, cilia, and fl agella  • Carvalho-Santos et al. S3

   Michel ,  R. ,  J.   Walochnik , and  H.   Aspock .  2003 .   Pseudodidymium cryptomasti-
gophorum  gen. n., sp. n., a  Hyperamoeba  or a Slime Mould? A Combined 
Study on Morphology and 18S rDNA Sequence Data .   Acta Protozool.   
 42 : 332 – 343 .  

   Mineyuki ,  Y.   2007 .  Plant microtubule studies: past and present .   J. Plant Res.   
 120 : 45 – 51 .  doi:10.1007/s10265-006-0063-y   

   Miyagishima ,  S. ,  H.   Kuroiwa , and  T.   Kuroiwa .  2001 .  The timing and manner 
of disassembly of the apparatuses for chloroplast and mitochondrial di-
vision in the red alga Cyanidioschyzon merolae .   Planta  .  212 : 517 – 528 . 
 doi:10.1007/s004250000426   

   Mizukami ,  I. , and  J.   Gall .  1966 .  Centriole replication. II. Sperm formation 
in the fern, Marsilea, and the cycad, Zamia .   J. Cell Biol.    29 : 97 – 111 . 
 doi:10.1083/jcb.29.1.97   

   Moens ,  P.B.   1976 .  Spindle and kinetochore morphology of Dictyostelium discoi-
deum .   J. Cell Biol.    68 : 113 – 122 .  doi:10.1083/jcb.68.1.113   

   Moens ,  P.B. , and  E.   Rapport .  1971 .  Spindles, spindle plaques, and meiosis in 
the yeast Saccharomyces cerevisiae (Hansen) .   J. Cell Biol.    50 : 344 – 361 . 
 doi:10.1083/jcb.50.2.344   

   Molyneux ,  D.H. ,  R.   Killick-Kendrick , and  R.W.   Ashford .  1975 .  Leishmania in 
phlebotomid sandfl ies. III. The ultrastructure of Leishmania mexicana 
amazonensis in the midgut and pharynx of Lutzomyia longipalpis .   Proc. 
R. Soc. Lond. B Biol. Sci.    190 : 341 – 357 .  doi:10.1098/rspb.1975.0098   

   Morrissette ,  N.S. , and  L.D.   Sibley .  2002 .  Cytoskeleton of apicomplexan 
parasites .   Microbiol. Mol. Biol. Rev.    66 : 21 – 38   (table of contents.) . 
 doi:10.1128/MMBR.66.1.21-38.2002   

   Moser ,  J.W. , and  G.L.   Kreitner .  1970 .  Centrosome structure in Anthoceros 
laevis and Marchantia polymorpha .   J. Cell Biol.    44 : 454 – 458 . 
 doi:10.1083/jcb.44.2.454   

   Myles ,  D.G.   1975 .  An ultrastructural study of the spermatozoid of the fern, 
Marsilea vestita .   J. Cell Sci.    17 : 633 – 645 .  

   Nishida ,  K. ,  F.   Yagisawa ,  H.   Kuroiwa ,  T.   Nagata , and  T.   Kuroiwa .  2005 .  Cell cycle-
regulated, microtubule-independent organelle division in Cyanidioschyzon 
merolae .   Mol. Biol. Cell  .  16 : 2493 – 2502 .  doi:10.1091/mbc.E05-01-0068   

   O’Toole ,  E.T. ,  M.   Winey , and  J.R.   McIntosh .  1999 .  High-voltage electron to-
mography of spindle pole bodies and early mitotic spindles in the yeast 
Saccharomyces cerevisiae .   Mol. Biol. Cell  .  10 : 2017 – 2031 .  

   Olson ,  L.W. , and  M.S.   Fuller .  1968 .  Ultrastructural evidence for the bifl agellate 
origin of the unifl agellate fungal zoospore .   Arch. Mikrobiol.    62 : 237 – 250 . 
 doi:10.1007/BF00413894   

   Ovcinnikov ,  N.M. ,  V.V.   Delektorskij , and  S.A.   Kosmacheva .  1974 .  Ultrastructural 
characteristics of Trichomonas vaginalis. An electron microscopical study . 
  Br. J. Vener. Dis.    50 : 22 – 39 .  

   Pagh ,  K.   1982 .  Identifi cation of a microfi lament-enriched, motile domain in 
amoebofl agellates of  Physarum polycephalum.     J. Cell Sci.    54 : 1 – 21 .  

   Paintrand ,  M. ,  M.   Moudjou ,  H.   Delacroix , and  M.   Bornens .  1992 .  Centrosome 
organization and centriole architecture: their sensitivity to divalent cations . 
  J. Struct. Biol.    108 : 107 – 128 .  doi:10.1016/1047-8477(92)90011-X   

   Palenik ,  B. ,  J.   Grimwood ,  A.   Aerts ,  P.   Rouzé ,  A.   Salamov ,  N.   Putnam ,  C.  
 Dupont ,  R.   Jorgensen ,  E.   Derelle ,  S.   Rombauts ,  et al .  2007 .  The tiny 
eukaryote Ostreococcus provides genomic insights into the paradox 
of plankton speciation .   Proc. Natl. Acad. Sci. USA  .  104 : 7705 – 7710 . 
 doi:10.1073/pnas.0611046104   

   Pelletier ,  L. ,  E.   O’Toole ,  A.   Schwager ,  A.A.   Hyman , and  T.   Müller-Reichert . 
 2006 .  Centriole assembly in Caenorhabditis elegans .   Nature  .  444 : 619 –
 623 .  doi:10.1038/nature05318   

   Perkins ,  L.A. ,  E.M.   Hedgecock ,  J.N.   Thomson , and  J.G.   Culotti .  1986 .  Mutant 
sensory cilia in the nematode Caenorhabditis elegans .   Dev. Biol.    117 : 456 –
 487 .  doi:10.1016/0012-1606(86)90314-3   

   Powell ,  M.   1981 .  Zoospore structure of the mycoparasitic chytrid Caulochytrium 
protostelioides olive .   Am. J. Bot.    68 : 1074 – 1089 .  doi:10.2307/2442717   

   Ribeiro ,  K.C. ,  A.   Pereira-Neves , and  M.   Benchimol .  2002 .  The mitotic spindle 
and associated membranes in the closed mitosis of trichomonads .   Biol. 
Cell  .  94 : 157 – 172 .  doi:10.1016/S0248-4900(02)01191-7   

   Rieder ,  C.L. ,  C.G.   Jensen , and  L.C.   Jensen .  1979 .  The resorption of primary cilia 
during mitosis in a vertebrate (PtK1) cell line .   J. Ultrastruct. Res.    68 : 173 –
 185 .  doi:10.1016/S0022-5320(79)90152-7   

   Riparbelli ,  M.G. ,  R.   Dallai ,  D.   Mercati ,  Y.   Bu , and  G.   Callaini .  2009 .  Centriole 
symmetry: a big tale from small organisms .   Cell Motil. Cytoskeleton  . 
 66 : 1100 – 1105 .  doi:10.1002/cm.20417   

   Schrevel ,  J. , and  C.   Besse .  1975 .  Un type fl agellaire fonctionnel de base 6 + 0 .   J. 
Cell Biol.    66 : 492 – 507 .  doi:10.1083/jcb.66.3.492   

   Simpson ,  A.G.   2003 .  Cytoskeletal organization, phylogenetic affi nities and sys-
tematics in the contentious taxon Excavata (Eukaryota) .   Int. J. Syst. Evol. 
Microbiol.    53 : 1759 – 1777 .  doi:10.1099/ijs.0.02578-0   

   Sinden ,  R.E. ,  E.U.   Canning ,  R.S.   Bray , and  M.E.   Smalley .  1978 .  Gametocyte and 
gamete development in Plasmodium falciparum .   Proc. R. Soc. Lond. B 
Biol. Sci.    201 : 375 – 399 .  doi:10.1098/rspb.1978.0051   

   Sinden ,  R.E. ,  E.U.   Canning , and  B.   Spain .  1976 .  Gametogenesis and fertilization in 
Plasmodium yoelii nigeriensis: a transmission electron microscope study . 
  Proc. R. Soc. Lond. B Biol. Sci.    193 : 55 – 76 .  doi:10.1098/rspb.1976.0031   

   Sinden ,  R.E. ,  A.   Talman ,  S.R.   Marques ,  M.N.   Wass , and  M.J.   Sternberg .  2010 . 
 The fl agellum in malarial parasites .   Curr. Opin. Microbiol.    13 : 491 – 500 . 
 doi:10.1016/j.mib.2010.05.016   

   Sorokin ,  S.   1962 .  Centrioles and the formation of rudimentary cilia by fi -
broblasts and smooth muscle cells .   J. Cell Biol.    15 : 363 – 377 . 
 doi:10.1083/jcb.15.2.363   

   Sorokin ,  S.P.   1968 .  Reconstructions of centriole formation and ciliogenesis in 
mammalian lungs .   J. Cell Sci.    3 : 207 – 230 .  

   Summers ,  R.G.   1972 .  A new model for the structure of the centrio-
lar satellite complex in spermatozoa .   J. Morphol.    137 : 229 – 241 . 
 doi:10.1002/jmor.1051370208   

   Szollosi ,  D.   1964 .  The Structure and Function of Centrioles and Their Satellites 
in the Jellyfi sh Phialidium Gregarium .   J. Cell Biol.    21 : 465 – 479 . 
 doi:10.1083/jcb.21.3.465   

   Tanaka ,  S. ,  S.   Ito , and  M.   Kameya-lwaki .  2001 .  Electron microscopy of primary 
zoosporogenesis in  Plasmodiophora brassicae.     Mycoscience  .  42 : 389 – 394 . 
 doi:10.1007/BF02461222   

   Todi ,  S.V. ,  Y.   Sharma , and  D.F.   Eberl .  2004 .  Anatomical and molecular design of 
the Drosophila antenna as a fl agellar auditory organ .   Microsc. Res. Tech.   
 63 : 388 – 399 .  doi:10.1002/jemt.20053   

   Ueda ,  M. ,  M.   Schliwa , and  U.   Euteneuer .  1999 .  Unusual centrosome cycle in 
Dictyostelium: correlation of dynamic behavior and structural changes . 
  Mol. Biol. Cell  .  10 : 151 – 160 .  

   Vorobjev ,  I.A. , and  Chentsov ,  YuS .  1982 .  Centrioles in the cell cycle. I. Epithelial 
cells .   J. Cell Biol.    93 : 938 – 949 .  doi:10.1083/jcb.93.3.938   

   Wiese ,  M. ,  D.   Kuhn , and  C.G.   Grünfelder .  2003 .  Protein kinase in-
volved in fl agellar-length control .   Eukaryot. Cell  .  2 : 769 – 777 . 
 doi:10.1128/EC.2.4.769-777.2003   

   Wilson ,  H.J. ,  F.   Wanka , and  H.F.   Linskens .  1973 .  The relationship between cen-
trioles, microtubules and the cell plate initiation in  Chlorella pyrenoidosa.   
  Planta  .  109 : 259 – 267 .  doi:10.1007/BF00387088   

   Winey ,  M. ,  G.P.   Morgan ,  P.D.   Straight ,  T.H.   Giddings   Jr ., and  D.N.   Mastronarde . 
 2005 .  Three-dimensional ultrastructure of Saccharomyces cerevisiae 
meiotic spindles .   Mol. Biol. Cell  .  16 : 1178 – 1188 .  doi:10.1091/mbc.
E04-09-0765   

   Wood ,  R.L.   1979 .  The fi ne structure of the hypostome and mouth of hydra. 
II. Transmission electron microscopy .   Cell Tissue Res.    199 : 319 – 338 . 
 doi:10.1007/BF00236142   

   Woodward ,  R. , and  K.   Gull .  1990 .  Timing of nuclear and kinetoplast DNA rep-
lication and early morphological events in the cell cycle of Trypanosoma 
brucei .   J. Cell Sci.    95 : 49 – 57 .  

   Wright ,  F. ,  A.   Moisand , and  L.   Mir .  1980 .  Centriole Maturation in the 
Amoebae of  Physarum polycephalum.     Protoplasma  .  105 : 149 – 160 . 
 doi:10.1007/BF01279857   

   Wright ,  M. , and  A.   Moisand .  1982 .  Spatial Relationships Between Centrioles and 
the Centrosphere in Monoasters Induced by Taxol in  Physarum polyceph-
alum  Amoebae .   Protoplasma  .  113 : 69 – 79 .  doi:10.1007/BF01283040   

   Yagisawa ,  F. ,  K.   Nishida ,  H.   Kuroiwa ,  T.   Nagata , and  T.   Kuroiwa .  2007 . 
 Identifi cation and mitotic partitioning strategies of vacuoles in the uni-
cellular red alga Cyanidioschyzon merolae .   Planta  .  226 : 1017 – 1029 . 
 doi:10.1007/s00425-007-0550-y   




