








Ce_CE28571 ZYG-1
Pt_294641

At_AT3G18750.1 WNK kinase 6
Pt_807663

0.53
47/0.99

Tt_56.m00207
Ec_19068465

Um_UM03234.1
Spo_SPAC23C11.16

Sc_YMR001C Polo-like kinase Plo181/0.98

Nc_NCU09258 Polo-like kinase

26/0.51

Cm_CME146C
Ot_32134

Ng_53552
Ng63986

Lm_LmjF17.0790
Tb_Tb927.7.6310 Polo-like kinase1.00

46/0.50
36/0.45

Dd_DDB0216332 Polo-like kinase
Pt_GSPATP00025198001
Pt_GSPATP00009060001

Tt_220.m00040
Tt392.m0001173/0.88

Pt_GSPATP00031090001
Pt_GSPATP00029023001

Pt_GSPATP00018143001
61/1.00

43/0.98

Tt_15.m00540
Pt_GSPATP00026684001

Pt_GSPATP00036333001
Pt_GSPATP00039351001

Pt_GSPATP00009588001
Pt_GSPATP00006256001

30/0.91

97/1.00

88/0.91

62/0.84

24/0.79

Pt_10628
Tp_33979100/1.00

45/0.79

Tr_ENSTRUP00000037777
Tr_ENSTRUP00000037778

Dr_OTTDARP00000019795
Hs_OTTHUMP00000122462 Polo-like kinase 1
Gg_NP_001025810.1 Polo-like kinase 1

99/1.00

Ci_ENSCINP00000007506
Ci_ENSCINP00000007493

81/1.00

Sp_GLEAN3_17949
26/0.75

Ce_CE22877 Polo-like kinase 2
Ce_CE26649 Polo-like kinase 1  

Lg_223730
29/0.66

23/0.65

Nv_230033
Cs_16051731/0.37

Am_GB10053-PA

79/1.00

Ta_50801
45/0.50

Cs_72562
Nv_128941

Ci_ENSCINP00000015359
Hs_OTTHUMP00000010159 Polo-like kinase 3

Dr_OTTDARP00000020344
Tr_ENSTRUP00000003764

100/100

Dr_NP_001092715.1 Polo-like kinase 2
Tr_ENSTRUP00000033671

Tr_ENSTRUP00000033669
Dr_XP_001919481.1
Gg_ENSGALP00000023702
Hs_OTTHUMP00000122549 Polo-like kinase 2

100/1.00

52/0.98

20/0.92
41/0.70

Spu_GLEAN3_00468

76/1.00

86/1.00

Mb_39338

54/1.00

50/0.79

50/0.51

97/1.00

93/1.00

Tt_210.m00041
Ng_29554
Ta_gw1.13.204.1

Lg_111275e
Cs_221177

Lg_111267e
Dm_FBpp0078042 SAK

Am_XP_623133.2
Am_GB15315-PA

98/1.00

Nv_246408
Spu_GLEAN3_1635285/1.00

Ci_ENSCINP00000026188
Dr_NP_001112364.1 PLK4

Hs_OTTHUMP00000164423 PLK4100/1.00
72/1.00

69/1.00

44/0.97

52/0.55

57/1.00

100/1.00
55/0.99

64/1.00

84/1.00

32/0.75

Eh_3.m00550
Tt_222.m00059

Eh_26.m00299
Tt_71.m0019640/-

Ptf_GSPATP00003723001
Tt_71.m00171
Tt_17.m0044581/1.00

46/0.55

Pt_GSPATP00027372001
Pt_GSPATP00026052001
Pt_GSPATP00032999001

76/1.00

Tt_35.m00201
Pt_GSPATP00017963001
Tt_15.m00347
Tt_69.m00146

Pt_GSPATP00009449001
Pt_GSPATP00001554001

86/1.00
71/0.96

86/1.00
41/0.93

Lm_LmjF13.0440 MKK2 mitogen-activated protein kinase kinase 2
Tb_Tb11.02.2050 100/1.00

Dr_XP_001331361.2
Hs_OTTHUMP00000164097

Gg_ENSGALP00000018527
Gg_ENSGALP00000032441

72/1.00

Ci_ENSCINP00000014205
Lg_153051

Spu_XP_001199175.1 Similar to serine/threonine kinase fused 3666/0.90

49/0.48

72/0.90

72/1.00

Pt_GSPATP00004925001
Pt_GSPATP00003248001

Tt_180.m00049
Tt_55.m00256100/1.00

Pt_GSPATP00023618001
Pt_GSPATP00020379001

Pt_GSPATP00000594001
Pt_GSPATP00002865001

Pt_GSPATP00021815001
99/1.00

96/1.00

46/0.55

Pt_GSPATP00000615001
Pt_GSPATP00008901001

Pt_GSPATP00001088001
95/1.00

Tt_41.m00303
Pt_GSPATP00001077001
Pt_GSPATP00003388001

Pt_GSPATP00032421001
Pt_GSPATP00014474001

Pt_GSPATP00010994001
100/1.00

100/1.00
71/0.70

42/0.55

86/0.79

Dd_DDB0185178
Pt_755487

Pt_572478
At_AT3G61960.2

100/1.00

Os_Os03g16130.1
55/0.81

At_AT3G53930.2
At_AT2G37840.1

Pt
Pt_831912

100/1.00

99/1.00

Cr_195647 Unc-51-like 

88/1.00

Ci_XP_002124150.1
Am_GB16313-PA

Ce_CE24516 Unc-51
Cs_17080268/0.85

Dr_NP_001124103.1
Dr_XP_687208.3

Gg_ENSGALP00000007513
Hs_OTTHUMP00000182615

89/1.00

51/1.00

100/1.00

Mb_34023

78/1.00

71/1.00

Dm_FBpp0081534
Am_GB19823-PA100/1.00

59/0.95

73/0.93

24/100

0.1

ZYG-1

PLK1

Polo-like kinases

PLK3

PLK2

PLK4

Similar to Fused

Unc-51-like

Figure S3. PLK4 and ZYG-1 phylogeny.



Table S1. Source and version of the genomes used in the analysis. 
 

Species Source Version Web reference 

Apis mellifera beebase v2 
(prerelease) racerx00.tamu.edu 

Arabidopsis thaliana TAIR TAIR7 www.arabidopsis.org/ 

Aspergillus nidulans Broad Institute v1.0 www.broad.mit.edu/annotation/fgi/ 

Aureococcus anophagefferens JGI v1.0 www.jgi.doe.gov/ 

Batrachochytrium dendrobatidis Broad Institute v1.0 www.broad.mit.edu/annotation/fgi/ 

Caenorhabdatis elegans WormBase WS170 www.wormbase.org/ 

Capitella sp.  JGI v1.0 www.jgi.doe.gov/ 

Chlamydomonas reinhardtii JGI v3.1 www.jgi.doe.gov/ 

Ciona intestinalis JGI v2.0 www.jgi.doe.gov/ 

Cryptosporidium parvum CryptoDB v3.4 www.cryptodb.org/ 

Cyanidioschyzon merolae C.merolae 
genome project v1 merolae.biol.s.u-tokyo.ac.jp/ 

Danio rerio VEGA May 2007 vega.sanger.ac.uk/ 

Dictyostelium discoideum dictyBase 05-20-2007 dictybase.org/ 

Drosophila melanogaster ENSEMBL BDGP4.3, 
44.43b www.ebi.ac.uk/ensembl/ 

Encephalitozoon cuniculi NCBI 1 www.ncbi.nlm.nih.gov 

Entamoeba histolytica geneDB 17102005 www.genedb.org/ 

Gallus gallus ENSEMBL WASHUC2, 
44.2b www.ebi.ac.uk/ensembl/ 

Giardia lamblia GiardiaDB v1.0 www.giardiadb.org/ 

Homo sapiens VEGA Jun-07 vega.sanger.ac.uk/ 

Leishmania major geneDB v5.2 www.genedb.org/ 

Lottia gigantea JGI v1.0 www.jgi.doe.gov/ 

Monosiga brevicollis JGI v1.0 www.jgi.doe.gov/ 

Naegleria gruberi JGI v1.0 www.jgi.doe.gov/ 

Nematostella vectensis JGI v1.0 www.jgi.doe.gov/ 

Neurospora crassa Broad Institute v7.0 www.broad.mit.edu/annotation/fgi/ 

Oryza sativa TIGR v5.0 www.tigr.org/tdb/e2k1/osa1/ 

Ostreococcus tauri JGI v2.0 www.jgi.doe.gov/ 



Paramecium tetraurelia ParameciumDB v1.04 paramecium.cgm.cnrs-gif.fr/ 

Phaeodactylum tricornutum JGI v2.0 www.jgi.doe.gov/ 

Physcomitrella patens JGI v1.1 www.jgi.doe.gov/ 

Phytophthora sojae JGI v1.1 www.jgi.doe.gov/ 

Plasmodium falciparum PlasmoDB v5.2 www.plasmodb.org/ 

Populus trichocarpa JGI v1.1 www.jgi.doe.gov/ 

Rhizopus oryzae Broad Institute v3.0 www.broad.mit.edu/annotation/fgi/ 

Saccharomyces cerevisiae Saccharomyces 
genome database 20070713 www.yeastgenome.org/ 

Schistosoma mansoni geneDB v4.0 www.genedb.org/ 

Schizosaccharomyces pombe Sanger v19 www.sanger.ac.uk/Projects/S_pombe 

Strongylocentrotus purpuratus Baylor College 
of Medicine Spur_2.1, v4 www.hgsc.bcm.tmc.edu/ 

Takifugu rubripes ENSEMBL Assembly4, 
44.4e www.ebi.ac.uk/ensembl/ 

Tetrahymena thermophila TIGR 10/24/2006 www.tigr.org/tdb/e2k1/tta1/ 

Thalassiosira pseudonana JGI v3.0 www.jgi.doe.gov/ 

Theileria annulata GeneDB v4 www.genedb.org/ 

Toxoplasma gondii ToxoDB v4.1 www.toxodb.org/ 

Trichomonas vaginalis TIGR 20050331 www.tigr.org/tdb/e2k1/tvg/ 

Trichoplax adhaerens  JGI v1.0 www.jgi.doe.gov/ 

Trypanosoma brucei geneDB v4 www.genedb.org/ 

Ustilago maydis Broad Institute v1.0 www.broad.mit.edu/annotation/fgi/ 

 



 

Table S2. Information about proteins used in this analysis. 
 
 

Protein Localisation Additional information References 

ALMS1 Centrosome, basal 
body Mutated in Alström Syndrome (Hearn et al., 2005) 

Asterless Centrosome Human centrosome proteome; required for centriole duplication in Drosophila 

(Andersen et al., 2003; 
Varmark et al., 2007; 
Blachon et al., 2008; 
Dobbelaere et al., 2008) 

BBS1  
Mutated in Bardet-Biedl Syndrome; component of the biochemical complex BBSome which is 
important for ciliogenesis; mouse model with BBS1M309R/M309R (most common mutation in humans) 
has elongated cilia with swollen distal ends 

(Davis et al., 2007; 
Nachury et al., 2007)  

BBS2 Base of cilia 
Mutated in Bardet-Biedl Syndrome; component of the biochemical complex BBSome which is 
important for ciliogenesis; not required for global ciliogenesis but BBS2-/- mice have cilia with 
swollen distal ends 

(Nachury et al., 2007; 
Shah et al., 2008) 

BBS3  Mutated in Bardet-Biedl Syndrome; ARF-like GTPase; in C. elegans: expressed in ciliated neurons; 
undergoes IFT (Fan et al., 2004) 

BBS4 Base of cilia 
Mutated in Bardet-Biedl Syndrome; component of the biochemical complex BBSome which is 
important for ciliogenesis; BBS4-/- mouse model shows BBS4 is not required for global but 
spermatozoa ciliogenesis; BBS-4 interacts with PCM1 

(Mykytyn et al., 2004; 
Nachury et al., 2007) 

BBS5  
Mutated in Bardet-Biedl Syndrome; component of the biochemical complex BBSome which is 
important for ciliogenesis; BBS5 has 2 PH domains which interact with Phosphatidylinositol 3-
phosphate 

(Nachury et al., 2007) 

BBS6 Base of cilia (ring-
shape), midbody Mutated in Bardet-Biedl Syndrome; Type II Chaperonin-like protein (Kim et al., 2005; Stoetzel 

et al., 2007) 

BBS7 Base of cilia and 
cilium 

Mutated in Bardet-Biedl Syndrome; component of the biochemical complex BBSome which is 
important for ciliogenesis; In C. elegans: BBS7 and BBS8 undergo IFT and are involved in 
stabilising IFT particle 

(Blacque et al., 2004; Ou 
et al., 2005; Nachury et 
al., 2007) 

BBS8 Base of cilia and 
cilium 

Mutated in Bardet-Biedl Syndrome; component of the biochemical complex BBSome which is 
important for ciliogenesis; In C. elegans: BBS7 and BBS8 undergo IFT and are involved in 
stabilising IFT particle 

(Blacque et al., 2004; Ou 
et al., 2005; Nachury et 
al., 2007) 



 

BBS9  Mutated in Bardet-Biedl Syndrome; component of the biochemical complex BBSome which is 
important for ciliogenesis; BBS9 interacts with BBS8, 5, 4, 2 and 1 (Nachury et al., 2007) 

BBS10 Base of cilia Mutated in Bardet-Biedl Syndrome; involved in transient ciliogenesis in adipocytes; Type II 
Chaperonin-like protein 

(Stoetzel et al., 2007; 
Marion et al., 2009) 

BBS11  Mutated in Bardet-Biedl Syndrome; E3 ubiquitin ligase (Chiang et al., 2006) 

BBS12 Base of cilia Mutated in Bardet-Biedl Syndrome; involved in transient ciliogenesis in adipocytes; Type II 
Chaperonin-like protein 

(Stoetzel et al., 2007; 
Marion et al., 2009) 

BBS13 /MKS1 Base of cilia Mutated in Bardet-Biedl Syndrome and Meckel-Gruber Syndrome; depletion results in block of 
centriole migration to apical membrane; interacts with MKS3  (Dawe et al., 2007) 

BBS14 /MKS4 
Centrosome, base of 
cilia/centriolar 
satellites 

Mutated in Bardet-Biedl Syndrome, Meckel-Gruber Syndrome, Joubert Syndrome, and 
Nephronophthisis/Senoir-Loken Syndrome; positive regulator of ciliogenesis; CEP290 depletion 
prevents ciliogenesis; interacts with RPGR 

(Chang et al., 2006; Sayer 
et al., 2006; McEwen et 
al., 2007; Kim, J. et al., 
2008; Tsang et al., 2008) 

CAP350 Centrosome Human centrosome proteome; MT anchoring centrosome with FOP and EB1 and Ninein, 
p150glued; FOP seems required for CAP350 localisation to the mitotic spindle 

(Andersen et al., 2003; 
Yan et al., 2006) 

Centrin Centriole (distal end) Required for centriole duplication in humans, Chlamydomonas, Tetrahymena; often multiple 
paralogues per species involved into many cellular processes 

(Salisbury et al., 2002; 
Koblenz et al., 2003; 
Stemm-Wolf et al., 2005) 

Centriolin 
Centriole (subdistal 
appendages), 
midbody 

Depletion and overexpression cause cytokinesis failure; anchoring of Exocyst and SNARE 
complexes at the midbody, required for secretory-vesicle-mediated abscission 

(Gromley et al., 2003; 
Gromley et al., 2005) 

CEP55 Centrosome, midbody Human centrosome proteome; recruitment of ESCRT-III/ALIX to the midbody 
(Andersen et al., 2003; 
Morita et al., 2007; 
Carlton et al., 2008) 

CEP68 Centrosome Human centrosome proteome; centrosome cohesion (Andersen et al., 2003; 
Graser et al., 2007a) 

CEP76 Centriole (mature and 
pro-centriole) 

Human centrosome proteome; in T. brucei flagella proteome; interacts with CP110; depletion of 
CEP76 results in accumulation of centriolar intermediates (in some human cell lines); 
overexpression does not affects normal centriole duplication 

(Andersen et al., 2003; 
Broadhead et al., 2006; 
Tsang et al., 2009) 



 

CEP97 Centrosome  Human centrosome proteome; CP110 and CEP97 suppress cilia assembly; CEP97 recruits CP110 to 
the centrosome, and vice versa 

(Andersen et al., 2003; 
Spektor et al., 2007) 

CEP135 (BLD10) Centriole (cartwheel) 

Human centrosome proteome; Chlamydomonas CEP135/BLD10 null mutant has no basal bodies but 
is viable; expression of truncated CEP135/BLD10 results in shorter cartwheel spokes (reduced 
centriole diameter with less MT triplets); depletion of CEP135/BLD10 in Drosophila induces 
shorter basal bodies leading to immotile sperm but not disturbed sensory function; CEP135/BLD10 
interacts with C-NAP1 which is involved in linking the disengaged centrioles until centrosome 
splitting 

(Andersen et al., 2003; 
Matsuura et al., 2004; 
Hiraki et al., 2007; Kim, 
K. et al., 2008; Mottier-
Pavie and Megraw, 2009) 

CEP164 
Centriole (mature, 
distal appendages, 
ring-shape) 

Human centrosome proteome; essential for primary cilia formation; not essential for centriole 
duplication in human cells 

(Otto et al., 2002; Graser 
et al., 2007b) 

CEP192/SPD-2 Centrosome 

Human centrosome proteome; recruitment of PCM to the centriole; in C. elegans embryos: essential 
for centriole duplication; in Drosophila: not required for somatic centriole duplication, indispensible 
for centriole duplication in the egg after fertilisation; centrosomal accumulation partially dependent 
on Aurora-A and Dynein, and co-dependent on SPD-5; SPD-2 required for ZYG-1 recruitment to 
the centrosome; overexpression results in multiple extra-centrosomal foci of gamma-tubulin and 
pericentrin which supports an early role of CEP192 in centrosome assembly  

(Otto et al., 2002; Delattre 
et al., 2006; Pelletier et 
al., 2006; Dix and Raff, 
2007; Gomez-Ferreria et 
al., 2007; Kleylein-Sohn 
et al., 2007; Zhu et al., 
2008) 

CP110 Centriole (distal end), 
not at basal body 

negative regulator of cilia formation (together with CEP97); in human cells: essential for 
centrosome duplication; substrate for Cdk2; abundance is cell-cycle regulated (has protein 
degradation motif); depletion results in centriole elongation (no homogenous extension of the 
centriole, but elongated centrioles have frayed ends) 

(Chen et al., 2002; 
Spektor et al., 2007; 
Tsang et al., 2008; 
Schmidt et al., 2009) 

DIP13 Centriole, basal body, 
axoneme In Chlamydomonas: depletion results in growth reduction, multi-nucleated, multi-flagellated cells (Pfannenschmid et al., 

2003) 

EB1 MT, centrosome/ 
spindle Associated with MT plus ends (growing ends); tubulin sheet closure (zipper) (Sandblad et al., 2006; 

Vitre et al., 2008) 

FOP Centrosome  
Human centrosome proteome; MT anchoring at centrosome with CAP350 and EB1; FOP interacts 
with CAP350 and this interaction is required for FOP’s centrosomal localisation; interacts with 
EB1, localisation to plus-end due to this interaction 

(Andersen et al., 2003; 
Yan et al., 2006) 

MKS3 Primary cilium and 
plasma membrane 

Mutated in Meckel-Gruber Syndrome; interacts with MKS1; Depletion results in block of centriole 
migration to apical membrane (Dawe et al., 2007) 

MKS5 Centrosome, basal 
body, cilium Mutated in Meckel-Gruber Syndrome and Joubert Syndrome; interact with NPHP4 (Arts et al., 2007; Delous 

et al., 2007) 



 

MKS6 Centrosome, base of 
cilium Mutated in Meckel-Gruber Syndrome and Joubert Syndrome; interacts with CEP290 (Gorden et al., 2008) 

C-NAP1 Centrosome Human centrosome proteome; involved in centriole coupling/linkage after disengagement 
(Mayor et al., 2002; 
Andersen et al., 2003; 
Kim, K. et al., 2008) 

Ninein 
Centrosome, around 
mother centriole 
appendages 

Centrosomal MT anchoring; non-nucleating MT minus-end stabilising; role in organising 
centrosomal proteins; interacts with γ-tubulin 

(Mogensen et al., 2000; 
Ou et al., 2002; Delgehyr 
et al., 2005) 

NPHP1 Base of cilia Mutated in Nephronopthisis/Senoir-Loken Syndrome; interacts with signalling molecules involved 
in cell-adhesion and actin cytoskeleton organisation 

(Otto et al., 2002; 
Fliegauf et al., 2006) 

NPHP3  Mutated in Nephronopthisis/Senoir-Loken Syndrome (Olbrich et al., 2003) 

NPHP4 Primary cilium, base 
of cilium Mutated in Nephronopthisis/Senoir-Loken Syndrome (Otto et al., 2002) 

NPHP5 

Primary cilium 
connecting cilia of 
photoreceptors, 
primary cilia of renal 
epithelial cells 

Mutated in Nephronopthisis/Senoir-Loken Syndrome; interacts with RPGR (Otto et al., 2005) 

PCM1 
Pericentriolar 
satellites, site of 
ciliogenesis 

Depletion results in reduced levels of centrin, pericentrin and ninein at centrosome, and disrupted 
centrosomal MT organisation; involved in MT- and dynactin-dependent recruitment of proteins to 
the centrosome; interacts with BBS4 

(Kubo et al., 1999; 
Dammermann and 
Merdes, 2002; Nachury et 
al., 2007) 

PLK  Polo-like kinases; cell-cycle regulated kinase family (Archambault and Glover, 
2009) 

PLK4 Centrosome Member of the polo-like kinase family; required for centriole duplication in Drosophila and humans 

(Bettencourt-Dias et al., 
2005; Habedanck et al., 
2005; Kleylein-Sohn et 
al., 2007) 

POC1 Centriole (proximal 
end), fiber systems 

Identified in Chlamydomonas centriole proteome and Tetrahymena basal body proteome; depletion 
in Drosophila is lethal; depletion in Chlamydomonas impairs centriole duplication and 
overexpression results in elongated centrioles 

(Keller et al., 2005; Dietzl 
et al., 2007; Kilburn et al., 
2007; Keller et al., 2009) 

POC5 Centriole (distal end) Identified in Chlamydomonas centriole proteome; centrin-interacting protein; depletion results in 
growth defect 

(Keller et al., 2005; 
Azimzadeh et al., 2009) 



 

Rootletin  Centrosome, rootlets Interacts with C-NAP1 (Yang et al., 2006) 

SAS-4 Centriole (mature and 
pro-centriole) 

Essential for centriole duplication in C. elegans, Drosophila, and humans; involved in attachment of 
microtubules to the central tube/centriole; MT-interacting domain; quantity of SAS-4 affects the 
length of the centriole (or at least its MTs); cell-cycle dependent degradation mediated by 
APC/Cdh1 

(Kirkham et al., 2003; 
Leidel and Gonczy, 2003; 
Hung et al., 2004; Basto 
et al., 2006; Pelletier et 
al., 2006; Kleylein-Sohn 
et al., 2007; 
Dammermann et al., 
2008; Hsu et al., 2008; 
Kohlmaier et al., 2009; 
Schmidt et al., 2009; Tang 
et al., 2009) 

SAS-6 Centriole (cartwheel) 

Essential for centriole duplication in C. elegans, Drosophila, humans, Chlamydomonas, zebrafish, 
Tetrahymena; acts early during centriole biogenesis, either as component (hub) of the cartwheel or 
another proximal structure in C. elegans; cell-cycle dependent degradation mediated by APC/Cdh1; 
upstream of SAS-4 in centriolar pathway 

(Dammermann et al., 
2004; Leidel et al., 2005; 
Delattre et al., 2006; 
Pelletier et al., 2006; 
Kleylein-Sohn et al., 
2007; Nakazawa et al., 
2007; Peel et al., 2007; 
Rodrigues-Martins et al., 
2007; Strnad et al., 2007; 
Vladar and Stearns, 2007; 
Yabe et al., 2007; Culver 
et al., 2009) 

SZY-20 Centrosome Suppressor of C. elegans zyg-1 phenotype; negative regulator of centriole duplication (Song et al., 2008) 

VFL1 Basal body (mature 
and pro-basal body) 

Chlamydomonas mutant: variable flagella length; rotational asymmetric localisation of VFL1 
mostly to triplet 1 (or 2) which is the site of  pro-basal body assembly 

(Adams et al., 1985; 
Silflow et al., 2001) 

WDR16 Basal body (mature, 
pro-basal), axoneme Identified in T. brucei flagella proteome 

(Broadhead et al., 2006), 
H. Farr K. Gull personal 
communication 

XMAP215 
Microtubles 
(preferentially plus 
ends), centrosome 

Control of MT dynamics; MT polymerase (Popov et al., 2001; 
Brouhard et al., 2008) 

ZYG-1 Centrosome Kinase, required for daughter centriole formation in C. elegans; requires SPD-2 for its centrosomal 
recruitment; upstream of SAS-6/SAS-5 and SAS-4 in the centriolar pathway 

(O'Connell et al., 2001; 
Delattre et al., 2006; 
Pelletier et al., 2006) 



 

γ-tubulin Centrosome, MT 
nucleation sites MT nucleation 

(Oakley and Oakley, 
1989; Raynaud-Messina 
and Merdes, 2007) 

δ-tubulin Centrosome (between 
centrioles) 

In Chlamydomonas: uni3-1 strain has centrioles with mainly MT doublets, but also MT triplets, 
misplaced fiber systems; in human:, δ-tubulin localises to the centrosome, presumably between the 
centrioles, interacts with γ-tubulin; in T. brucei: depletion mainly basal bodies with MT duplets 

(Dutcher and Trabuco, 
1998; Chang and Stearns, 
2000; Smrzka et al., 2000; 
O'Toole et al., 2003; Kato 
et al., 2004; Gadelha et 
al., 2006) 

ε-tubulin Centriole (distal 
appendages) 

In Chlamydomonas: bld-2 strain has centrioles with MT singlets, null alleles for ε-tubulin not 
viable; in Paramecium: depletion results in basal bodies with aberrant MT numbers; in human: 
stronger association with the older centriole, localisation to the distal appendages (EM), required for 
centriole duplication 

(Goodenough and StClair, 
1975; Chang and Stearns, 
2000; Dupuis-Williams et 
al., 2002; Dutcher et al., 
2002; Chang et al., 2003) 
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ALMS1 AHI1 Asterless BBS10 BBS11 BBS12 SBB1SBB 2 BBS3

Apis mellifera GB12459-PA GB11327-PA AP-30131BGAP-67061BGAP-45551BG

Arabidopsis thaliana
Aureococcus anophagefferens 72559 24826 24976

Batrachochytrium dendrobatidis BDEG_04818 BDEG_08460

Caenorhabditis elegans 12900EC33440EC18152EC

Capitella sp 632202 90179 502341446171584801662502508391430822851922
Chlamydomonas reinhardtii v3.1 170267 132537 126758 93657 24475
Chlamydomonas reinhardtii v2 178044 152526 159573 171782

Ciona intestinalis

ENSCINP00000013951
XP_002127193.1
ENSCINP00000021711

ENSCINP00000022494
ENSCINP00000022496
ENSCINP00000022495

XP_002122978.1
ENSCINP00000013334 XP_002125019.1

XP_002125520.1
ENSCINP00000012520

ENSCINP00000025380
ENSCINP00000013276
XP_002124766.1
ENSCINP00000025379

ENSCINP00000006473
ENSCINP00000009643

Cryptosporidium parvum
Cyanidioschyzon merolae

Danio rerio
XP_690375.3
OTTDARP00000008743 NP_0010710291 XP_694227.3

NP_001082932.1
OTTDARP00000015588 NP_001107066.1 XP_699172.3 NP_001091721.1 OTTDARP00000013101

OTTDARP00000019948
NP_001008733.1

Dictyostelium discoideum

Drosophila melanogaster FBpp0078392 8175800ppBF1266700ppBF
Encephalitozoon cunculi
Entamoeba histolytica

Gallus gallus

ENSGALP00000036306
ENSGALP00000036307
ENSGALP00000036308
XP_420887.2
ENSGALP00000025867
ENSGALP00000025793
XP_421818.2
ENSGALP00000015835 ENSGALP00000022567 XP_413819.2

ENSGALP00000016626
ENSGALP00000037679
XP_416107.2 ENSGALP00000011407

XP_420621.2
ENSGALP00000019293
ENSGALP00000036988

ENSGALP00000039092
ENSGALP00000004804
NP_001012795.1 XP_001236032.1

Giardia lamblia

Homo sapiens

NP_055935.4
OTTHUMP00000070393
OTTHUMP00000070394
OTTHUMP00000070395
OTTHUMP00000020732
OTTHUMP00000020729
NP_001004298.2
OTTHUMP00000020731

NP_0011283041
OTTHUMP00000017263
NP_0601213
NP_0011283021
NP_0011283031
OTTHUMP00000017266
OTTHUMP00000017265

NP_055800.2
OTTHUMP00000176101

OTTHUMP00000168556
OTTHUMP00000190861

OTTHUMP00000022764
OTTHUMP00000022763

OTTHUMP00000164085
OTTHUMP00000196371

OTTHUMP00000064293
OTTHUMP00000041483
OTTHUMP00000064288
OTTHUMP00000041484
OTTHUMP00000064289
OTTHUMP00000064284
OTTHUMP00000064292
OTTHUMP00000064291
OTTHUMP00000064285
OTTHUMP00000064290

OTTHUMP00000108453
OTTHUMP00000080176
OTTHUMP00000083205
OTTHUMP00000041825
OTTHUMP00000041826

OTTHUMP00000171958
OTTHUMP00000171957
OTTHUMP00000171956
OTTHUMP00000171960

Leishmania major 0831.61FjmL0950.03FjmL0814.53FjmL
Lottia gigantea 231754 62094 46511147961 8 214128 204362
Monosiga brevicollis 24309 22806
Naegleria gruberi 73736 65179 71257 44202 62886

Nematostella vectensis 460612951532930681478142131042256401817642
Neurospora crassa

Oryza sativa
Ostreococcus tauri

Paramecium tetraurelia
GSPATP00023705001
GSPATP00036655001 GSPATP00033252001 GSPATP00000964001

GSPATP00038302001
GSPATP00017502001

Phaedactylum tricornutum

Physcomitrella patens
Phytophthora sojae 143507 136833 134838 109614
Plasmodium falciparum
Populus trichocarpa

Rhizopus oryzae
Saccharonyces cerevisiae
Schizosacharomyces pombe

Strongylocentrotus purparatus GLEAN3_21838

GLEAN3_11446
XP_783764.2
XP_001176024.1

XP_001176955.1 XP_001176601.1 
GLEAN3_00964 GLEAN3_06082 
XP_001202157.1 XP_001187752.1 
GLEAN3_27384

GLEAN3_17987 XP_796160.2 
XP_001196617.1

Takifugu rubripes

ENSTRUP00000035594
ENSTRUP00000020791
ENSTRUP00000020793
ENSTRUP00000020792

48930000000PURTSNE09702000000PURTSNE
ENSTRUP00000010503
ENSTRUP00000010504

ENSTRUP00000008721
ENSTRUP00000008719
ENSTRUP00000008720
ENSTRUP00000044163
ENSTRUP00000044162

Tetrahymena thermophila 54m00169 01200m.9649200m.4514000m.522
Thalassiosira pseudonana
Theileria anulata

Toxoplasma gondii
Trichoplax adherens 60736 58114 60786 54075 26650 29585 25605

Trichomonas vaginalis

90380m00189
84684m00034
97465m00145 97190.m00036 93171.m00065

85228.m00099 89416.m00092 
95645.m00121

Trypanosoma brucei 0605.8.729bT0202.6.729bT0802.112.90bT
Ustilago maydis

Table S3. IDs of proteins within a putative homologue cluster. These proteins group together with the initial query sequence in a distance matrix 
derived from BLASTp-scores.



BBS4 BBS5 BBS6 BBS7 BBS8 BBS9 CEP135 Centrin Centriolin

XP_624286.2 GB15760-PA GB17090-PA GB18131-PA XP_395119.2 XP_001123116.1 GB10554-PA GB12962-PA
GB19598-PA XP_001121524.1 
GB17790-PA GB10266-PA XP_395906.2 XP_393975.3 GB18995-PA

1883 72072 22539 54838 72299 68641 23303 38639

BDEG_01407 BDEG_08567 BDEG_01294

CE37774 CE01042 CE23024 CE31071 CE32166

94608 176376 214066 117810 163723 155802 173417 21986 114721 44232
129948 182299 190054 140113 101137 166062 159554 172483

161738 154949 171797 154402 168432 156177 164264

ENSCINP00000019082 
XP_002125730.1

ENSCINP00000005850 
XP_002124803.1 XP_002129925.1

ENSCINP00000026073 
ENSCINP00000008442 
XP_002127808.1 
ENSCINP00000008441

XP_002123464.1 
ENSCINP00000019928 
XP_002123334.1 XP_002123270.1 
ENSCINP00000019927 XP_002125247.1

XP_002126689.1 
ENSCINP00000021787 
XP_002126770.1 
ENSCINP00000010605 ENSCINP00000018417

XP_002119245.1 
ENSCINP00000017781

cgd3_1270

XP_001920926.1 NP_001070934.1 NP_956593.1 NP_956459.1 NP_001070613.1 NP_001035399.1 XP_001921482.1
NP_001070757.1 
OTTDARP00000011178 XP_001345066.1 XP_001922913.1 XP_001919236.1

FBpp0087297 FBpp0078512 FBpp0077718 NP_611580.1 FBpp0075391 FBpp0110460 FBpp0080611

XP_413706.2 
ENSGALP00000002771 ENSGALP00000015990 ENSGALP00000014647 ENSGALP00000019359

ENSGALP00000017328 
XP_421311.1

XP_418843.2 
ENSGALP00000019874 
ENSGALP00000019873

ENSGALP00000027006 
XP_416892.2 
ENSGALP00000036760 
XP_420699.2 
ENSGALP00000022332

XP_420280.1 
ENSGALP00000012127 
XP_420622.2 
ENSGALP00000019297

XP_414814.1 
ENSGALP00000007847 
XP_415403.2 
ENSGALP00000038078 
ENSGALP00000038077 
ENSGALP00000038081 
ENSGALP00000038080

GL50803_8146 GL50803_8508 GL50803_6744

OTTHUMP00000175949 
OTTHUMP00000164777 OTTHUMP00000163062

OTTHUMP00000162353 
OTTHUMP00000030274

OTTHUMP00000164091 
NP_060660.2

NP_938052.1 
OTTHUMP00000028245 
NP_938051.1 NP_653197.2

NP_001028777.1 NP_940820.1 
NP_001028776.1 
OTTHUMP00000158833 
OTTHUMP00000024560

OTTHUMP00000161217 
NP_079285.2

OTTHUMP00000071829 
OTTHUMP00000162193 
OTTHUMP00000026058

OTTHUMP00000022010 
OTTHUMP00000158535 
OTTHUMP00000022003 
OTTHUMP00000022004

LmjF36.2280 LmjF12.0680 LmjF29.0710 LmjF09.0440 LmjF32.1240 LmjF07.0710
53377 207456 145572 223884 161371 222053 176459 213275 67690 218790 136351
23427 32801 32314 33174 39071 19580 26670 37452
28891 34252 68114 80979 80972 56351 77107

40410 164107 50325 148193 103100 159317 83222 10499 144317 106028 91406

30149 28265

GSPATP00005292001
GSPATP00036912001 
GSPATP00034169001 GSPATP00026091001 GSPATP00028481001 GSPATP00027545001

GSPATP00009438001 
GSPATP00019908001

GSPATP00030725001 
GSPATP00026291001

GSPATP00007697001 
GSPATP00022750001

69693 128401 87691 233973
109500 108146 109079 133301 108216

PFA0345w

GLEAN3_18697 XP_001202895.1 
XP_786510.2

GLEAN3_18028 
GLEAN3_22767 XP_792212.1 
XP_001202535.1

GLEAN3_24419 
XP_786835.1 
XP_001193589.1

XP_001203356.1 XP_001188908.1 
GLEAN3_14001 XP_798575.2 
XP_001191665.1 GLEAN3_05312 
GLEAN3_23783 XP_790931.2 
XP_001191706.1

XP_001198570.1 XP_001199780.1 
GLEAN3_12560

GLEAN3_00493 XP_001190229.1 
XP_001194456.1 XP_001201657.1 
XP_793825.2

XP_792224.1 XP_001202035.1 
XP_781904.2 XP_001189902.1

XP_794321.2 XP_001193391.1 
XP_001177362.1 XP_001176455.1 XP_797673.1

ENSTRUP00000042271 
ENSTRUP00000042267 
ENSTRUP00000042268 
ENSTRUP00000042269 
ENSTRUP00000042270 ENSTRUP00000045891

ENSTRUP00000000326 
ENSTRUP00000000327 ENSTRUP00000018248

ENSTRUP00000046798 
ENSTRUP00000046797 
ENSTRUP00000046796

ENSTRUP00000000646 
ENSTRUP00000000645

ENSTRUP00000039917 
ENSTRUP00000039916 
ENSTRUP00000039921 
ENSTRUP00000039918 
ENSTRUP00000039919 
ENSTRUP00000039920

ENSTRUP00000023721 
ENSTRUP00000021965

214.m00049 131.m00082 96.m00149 78.m00118 64.m00248 399.m00011 260.m00025 41.m00190 54.m00206
35423
TA02500

TGGT1_010150
TGVEG_004780 TGME49_047230 
TGGT1_025770

18483 50116 53298 25051 49816 22294 25393 54619

90976.m00058 91962.m00087 89996.m00100
80874.m00020 82538.m00086 
83472.m00460

94232.m00202 80798.m00086 
81190.m00171 93357.m00029

Tb10.6k15.3940 Tb927.1.4140 Tb927.3.3640 Tb11.01.4290 Tb11.01.6070 Tb927.8.1080



CEP164 CEP192 CAP350 CEP55 CEP68 CEP76 CEP97 CP110 DIP13

GB16672-PA GB11184-PA GB13282-PA XP_393557.3 GB17708-PA XP_001122173.1 GB18645-PA GB13090-PA

61427 456 55205

BDEG_07240

100218 219671 211819 226518 209677 223974 130762 151783 208434 217735 195460
169222 131284
156609 169826 170801 159197

XP_002121669.1

ENSCINP00000002349 
XP_002122890.1 
ENSCINP00000020451

ENSCINP00000002338 
ENSCINP00000028718 
XP_002123277.1 
ENSCINP00000024075 
ENSCINP00000002512 
ENSCINP00000029651

XP_002130643.1 
ENSCINP00000022633

XP_002121364.1 
ENSCINP00000011624

XP_002131700.1 
ENSCINP00000024109 
XP_002119469.1 
ENSCINP00000029736

cgd5_780 cgd6_680 cgd7_3040 cgd8_1690

XP_693893.3 XP_001343753.2 XP_001920199.1
OTTDARP00000022719 
XP_692717.3

OTTDARP00000024180 
NP_001074119.1 
OTTDARP00000001702 
XP_001919948.1 NP_001096589.1 NP_938185.1 XP_001345378.2 XP_689621.2

DDB0218699

FBpp0073951 FBpp0073952 FBpp0075122 FBpp0088671 FBpp0077192 FBpp0077193 FBpp0077044 FBpp0100112

XP_417909.2 
ENSGALP00000011817 ENSGALP00000022468

ENSGALP00000006296 
XP_422260.2 
ENSGALP00000002702

ENSGALP00000039000 
XP_001231504.1 
ENSGALP00000010710

ENSGALP00000014274 
XP_419343.2 
ENSGALP00000016220

XP_001231809.1 
ENSGALP00000034644 
ENSGALP00000022439 
XP_001235558.1

XP_416617.2 
ENSGALP00000024714

ENSGALP00000039138 
XP_414915.2 
ENSGALP00000011207

ENSGALP00000011925 
XP_418582.1 XP_001233637.1 
XP_001233675.1

GL50803_24423 GL50803_5672 GL50803_16263

NP_055771.4

OTTHUMP00000071748 
OTTHUMP00000071750 
OTTHUMP00000071749 
NP_115518.2 
OTTHUMP00000071751

OTTHUMP00000033201 
OTTHUMP00000033199 
OTTHUMP00000033202 
OTTHUMP00000033200 
OTTHUMP00000192895 
OTTHUMP00000033203

NP_060601.3 NP_001120654.1 
OTTHUMP00000020117 
OTTHUMP00000020118

OTTHUMP00000159934 
OTTHUMP00000159935 
OTTHUMP00000178791 
OTTHUMP00000028233

OTTHUMP00000071724 
OTTHUMP00000071719 
OTTHUMP00000071721 
OTTHUMP00000162484 
OTTHUMP00000071720 
OTTHUMP00000071722 
OTTHUMP00000071723 
OTTHUMP00000071718 
NP_115645.3 
OTTHUMP00000080445 
OTTHUMP00000164678 OTTHUMP00000172078

NP_055526.3 
OTTHUMP00000162162 
OTTHUMP00000080381 
OTTHUMP00000080380 
OTTHUMP00000162163

OTTHUMP00000022691 
OTTHUMP00000171223

LmjF17.1140 LmjF28.2390 
LmjF12.0510 LmjF28.2090 LmjF05.1020 LmjF34.4540
105990 89468 135146 140328 56916 229828 210409 157573 214610
13726 11927 28503 26831 32767 10940
70383 31102 71898

128876 225408 246496 219395 215825 212801 87242 199442 219939 222993 90789

GSPATP00011678001 
GSPATP00026805001 
GSPATP00033074001 
GSPATP00021670001

GSPATP00002266001 
GSPATP00019107001

GSPATP00029653001 
GSPATP00022693001 
GSPATP00025665001 
GSPATP00030898001

GSPATP00031715001 
GSPATP00014975001

232018 65272 166011 172179
132583 158245 143662 140128 142088 108625

PFE0070w PFF0185c PFL2110c MAL13P1.331

XP_784792.2 XP_001189278.1

XP_001202129.1 XP_001187317.1 
XP_790994.2 XP_001194286.1 
GLEAN3_17452 XP_001181926.1 
XP_001189923.1

GLEAN3_18326 XP_782826.2 
XP_001188934.1 XP_800003.2 XP_001190247.1 XP_780096.2 XP_001184625.1

XP_001189892.1 XP_780440.2 
XP_001194053.1 XP_780521.2 
GLEAN3_21340 XP_791762.1 XP_001178037.1

ENSTRUP00000017587

ENSTRUP00000031444 
ENSTRUP00000031445 
ENSTRUP00000031443 
ENSTRUP00000031442

ENSTRUP00000024377 
ENSTRUP00000024378 
ENSTRUP00000024375 
ENSTRUP00000024374 
ENSTRUP00000024376

ENSTRUP00000027582 
ENSTRUP00000027583 
ENSTRUP00000027584 
ENSTRUP00000027585 
ENSTRUP00000027586 ENSTRUP00000001005 ENSTRUP00000030946

ENSTRUP00000031065 
ENSTRUP00000031066 
ENSTRUP00000031064 
ENSTRUP00000031068 
ENSTRUP00000031067 
ENSTRUP00000031063

ENSTRUP00000026152 
ENSTRUP00000026239

214.m00046 94.m00127 
16.m00389 7.m00305 13.m00328 
57.m00243 72.m00131 57.m00227 62.m00250

TA11690 TA09225

TGME49_114360 TGVEG_099450

TGGT1_081760 TGME49_026610 
TGVEG_067670 TGVEG_101860 
TGME49_116730 TGME49_116720 
TGGT1_094560 TGVEG_101850 
TGME49_040910 TGVEG_090360 
TGGT1_049850

TGGT1_096790 TGVEG_050430 
TGGT1_054490 TGME49_095450

57490 55530 53203 18537 57170 24325

89183.m00139 94962.m00278 
88914.m00133 92757.m00230 
84963.m00116 90782.m00048 
86088.m00555

81869.m00193 87835.m00207 
90175.m00081

Tb927.5.2440 Tb11.01.3520 
Tb927.1.3560 Tb11.01.0600 Tb10.61.2720



EB1 FOP MKS1 MKS3 MKS4 MKS5 MKS6 NAP1 Ninein

XP_623370.1 GB19881-PA
XP_396617.3 GB18614-PA 
GB10545-PA GB12794-PA XP_001120316.1

GB12651-PA GB19576-PA 
GB14376-PA GB18714-PA XP_001122136.1

GB18181-PA XP_001121635.1 
GB18807-PA GB16247-PA

GB30086-PA XP_624402.1 
GB10082-PA

AT5G62500.1 AT3G47690.1 
AT5G67270.1 AT3G55005.1 AT3G55000.1
7035 22040 61468 72175 72596

BDEG_07433 BDEG_02453 BDEG_00264 BDEG_06113 BDEG_01167 BDEG_03262 BDEG_03261 BDEG_06092

CE18982 CE26217 CE26218 CE41329 CE40712 CE02726 CE25774 CE04269 CE06131

180168 226241 151396 157534 97867 105851 228963 217708 218340 228193 155172 201605
194209 20204 168773 169091 9715 176993
152507 169453 160562 161322 163597 168825 171248

ENSCINP00000028931 
ENSCINP00000028930 
ENSCINP00000017486 
ENSCINP00000028932 
ENSCINP00000017488 
XP_002127374.1 XP_002125932.1

ENSCINP00000003134 
XP_002121395.1 
ENSCINP00000025479 
ENSCINP00000025478

ENSCINP00000025044 
ENSCINP00000025047 
ENSCINP00000009402 
XP_002126630.1 
ENSCINP00000025046

XP_002121281.1 
ENSCINP00000026886 
ENSCINP00000014504 
ENSCINP00000014503 
XP_002121206.1 
ENSCINP00000026885 
ENSCINP00000014500 
XP_002124446.1 

ENSCINP00000018342 
XP_002121007.1 
ENSCINP00000020603 
ENSCINP00000018343 
ENSCINP00000018339

ENSCINP00000006696 
XP_002123322.1 
ENSCINP00000006692 
ENSCINP00000029710 
XP_002125387.1 XP_002120842.1

cgd7_2370 cgd6_680 cgd7_3040
CMJ156C

OTTDARP00000019628 
NP_571461.1 NP_001018312.1 
OTTDARP00000020723 
OTTDARP00000022038 
OTTDARP00000022037 
OTTDARP00000020725 
NP_956158.1 
OTTDARP00000020724 
NP_001103172.1 XP_001923886.1 
NP_001002170.1 
OTTDARP00000007138 
OTTDARP00000024111 OTTDARP00000026261

OTTDARP00000018990 
NP_001070841.1 XP_700974.3 XP_001922153.1 XP_001921881.1 XP_698801.3 XP_692550.3

XP_700610.3 XP_001922227.1 
XP_001335233.2 XP_001332720.1 
XP_690418.3

DDB0191160 DDB0191488

FBpp0077157 FBpp0085808 
FBpp0076502 FBpp0071405 
FBpp0079053 FBpp0085462 
FBpp0089088 FBpp0085464 
FBpp0085463 FBpp0085461 
FBpp0112596 FBpp0112595 FBpp0073500 FBpp0112166 FBpp0086100 FBpp0086099 FBpp0083929
19068506 85691079

ENSGALP00000010754 
ENSGALP00000035995 
ENSGALP00000024507 
NP_001026188.1

XP_419609.1 
ENSGALP00000018610

XP_415705.2 
ENSGALP00000000998 
ENSGALP00000039895

ENSGALP00000025642 
XP_418334.2

ENSGALP00000018199 
XP_416130.2 

ENSGALP00000012598 
ENSGALP00000038922 
ENSGALP00000005690 
XP_001234248.1 XP_001236264.1

ENSGALP00000023382 
ENSGALP00000023381 
XP_420777.2 XP_001232304.1

XP_425750.2 
ENSGALP00000002726 
XP_417323.2

XP_426482.2 
ENSGALP00000020163

GL50803_14048

OTTHUMP00000030608 
OTTHUMP00000163373 
OTTHUMP00000073450 
OTTHUMP00000073451 
OTTHUMP00000122582

OTTHUMP00000017612 
OTTHUMP00000017613

OTTHUMP00000182058 
OTTHUMP00000165111 
OTTHUMP00000182059 
OTTHUMP00000165109 
OTTHUMP00000165110

OTTHUMP00000177903 
NP_001135773.1

OTTHUMP00000168670 
NP_079390.3 
OTTHUMP00000168672 
OTTHUMP00000168671 

NP_056087.2 
OTTHUMP00000108509 
OTTHUMP00000080888 
OTTHUMP00000080887 
OTTHUMP00000028336 
NP_065099.3

OTTHUMP00000036196 
OTTHUMP00000020166 
NP_001073991.2 
OTTHUMP00000036195 
OTTHUMP00000036194 
XP_001718184.1 XP_001717962.1 
XP_001714415.1 XP_001725151.1 
XP_001724777.1 XP_001718667.1 
OTTHUMP00000020164

OTTHUMP00000196679 
OTTHUMP00000061639 
OTTHUMP00000061640 
OTTHUMP00000196095 
OTTHUMP00000030757 
NP_001030595.1

NP_891989.2 
OTTHUMP00000195019 
NP_065972.3 NP_891991.1 
NP_057434.3 
OTTHUMP00000195018 
OTTHUMP00000195017 
OTTHUMP00000195016 
OTTHUMP00000195510 
OTTHUMP00000195014 
OTTHUMP00000043419

LmjF33.0050 LmjF27.0020 LmjF01.0730
177133 236017 64934 228399 192673 184477 219375
32858 22652 30962 38408 27498 25895 12869 26368
44546 65633 51775 29577 62841 61544 77673

196354 233042 209121 248809 120147
248638 20626 220337 223974 
105650 50175 30054 145898 224689

NCU00243

Os04g54940.1 Os10g35580.1 Os11g01170.1 Os12g01170.1
31915 5403

GSPATP00024775001 
GSPATP00029347001 
GSPATP00027278001 
GSPATP00003968001 
GSPATP00009957001 
GSPATP00000446001 
GSPATP00003747001 
GSPATP00032765001 
GSPATP00027670001 
GSPATP00038011001 
GSPATP00034868001

GSPATP00015241001 
GSPATP00009206001 
GSPATP00011360001 
GSPATP00004410001 
GSPATP00019104001 
GSPATP00002270001 
GSPATP00006720001 GSPATP00011904001

GSPATP00015939001 
GSPATP00005677001 GSPATP00005779001 GSPATP00016244001

GSPATP00007873001 
GSPATP00025665001 
GSPATP00030898001 
GSPATP00025666001

54306 48099

52398 114249 124399 124479 66459167541
140534 108686 143118 134177 136855
PFC0305w PFF0185c PFL2110c
661879 671317 208732 218504 563805 227781
RO3G_14394.1 RO3G_08998.1 
RO3G_14395.1 RO3G_13248.1
YER016W
SPAC18G6.15

XP_001185519.1 XP_001191889.1 
XP_787950.1 GLEAN3_27631 XP_787100.2 XP_001176074.1 XP_787637.1 XP_001181959.1 XP_791033.1 XP_001199054.1

XP_001200309.1 XP_796292.2 
XP_001189059.1 XP_799269.2 
XP_796018.1 XP_001197771.1 
XP_001185617.1 XP_001192113.1 
XP_781881.2 XP_001194414.1 
XP_798213.2 XP_001183119.1 
XP_790657.1

XP_001198524.1 XP_792785.2 
XP_790646.2 XP_001179958.1

XP_001203052.1 XP_781068.2 
XP_001193651.1 XP_001193792.1 XP_788604.2 XP_001179087.1

ENSTRUP00000012966 
ENSTRUP00000019118 
ENSTRUP00000013241 
ENSTRUP00000012594 
ENSTRUP00000023374 
ENSTRUP00000023373 
ENSTRUP00000023372 ENSTRUP00000012779

ENSTRUP00000018719 
ENSTRUP00000018717 
ENSTRUP00000018718

ENSTRUP00000004863 
ENSTRUP00000026816

ENSTRUP00000010885 
ENSTRUP00000010884 
ENSTRUP00000010882 
ENSTRUP00000010883 
ENSTRUP00000032490 

ENSTRUP00000021978 
ENSTRUP00000032778 
ENSTRUP00000032777 
ENSTRUP00000032779 
ENSTRUP00000032781 
ENSTRUP00000032780 
ENSTRUP00000032782 
ENSTRUP00000032783 
ENSTRUP00000016611 
ENSTRUP00000016606 
ENSTRUP00000016607 
ENSTRUP00000016605 
ENSTRUP00000016609 
ENSTRUP00000016608 
ENSTRUP00000016610

ENSTRUP00000023018 
ENSTRUP00000035842 
ENSTRUP00000035843 
ENSTRUP00000035844 
ENSTRUP00000035841 
ENSTRUP00000035845

ENSTRUP00000021428 
ENSTRUP00000021430 
ENSTRUP00000021429 
ENSTRUP00000021427 
ENSTRUP00000014916 
ENSTRUP00000014915 
ENSTRUP00000014914

8.m00318 73.m00186 229.m00036 
58.m00179 10.m00342 78.m00136 
77.m00205

69.m00270 105.m00161 
6.m00534 61.m00222 89.m00156 198.m00078 273.m00023 16.m00381 101.m00122 128.m00081 36.m00254 62.m00250

36137 5008 6924 4971 6295
TA18025 TA11690 TA09225

TGVEG_068550 TGME49_027650 
TGGT1_083050

TGVEG_024920 TGME49_030660 
TGGT1_117190 TGGT1_049850 
TGVEG_090360 TGME49_040910

57922 56432 61316 55538 51343 28071 55968 52869

93469.m00003 85241.m00262 
89135.m00247 87955.m00265 
85699.m00083 81238.m00180 85889.m00463

81244.m00185 86322.m00058 
93588.m00120 90756.m00173 
86498.m00447 80754.m00134 102888.m00005 93784.m00040 

97465.m00138 96723.m00091 
95634.m00071 88273.m00365

Tb09.160.1440 Tb927.8.2890 Tb10.61.2870 Tb927.5.3540 Tb09.160.3240
UM05761.1



NPHP1 NPHP3 NPHP4 NPHP5 PCM1 PLK4 PLK POC1 POC5

XP_623133.2 GB15315-PA GB10053-PA GB15587-PA XP_624420.1

72389 27325

BDEG_06365 BDEG_01586
BDEG_05569 BDEG_06763 
BDEG_03888

CE16278 CE38409 CE22877 CE26649 CE30602 

203909 141498 121714 120958 219276 186605 223925 168052 228845 221177 72562 160517 224814
191079 194130 32880 112249 144089 9798
157551 164333 155819 162499 155108

XP_002127999.1

ENSCINP00000029018 
XP_002123449.1 
ENSCINP00000009831 
ENSCINP00000029015 
NP_001071784.1 
ENSCINP00000007133

ENSCINP00000024112 
ENSCINP00000014179 
XP_002131862.1 XP_002127807.1

ENSCINP00000026188 
XP_002125497.1 
ENSCINP00000026189 
ENSCINP00000004628

ENSCINP00000015359 
XP_002121371.1 
ENSCINP00000007493 
ENSCINP00000007506 
ENSCINP00000007522 

XP_002127877.1 
ENSCINP00000018966

XP_002130350.1 
ENSCINP00000006751

CME146C 

NP_001070638.1 XP_691073.2

OTTDARP00000011238 
XP_001921573.1 
OTTDARP00000017142 
NP_001124247.1 
OTTDARP00000017097 
OTTDARP00000017143

NP_001008622.1 
NP_001104719.1

OTTDARP00000019790 
NP_001108595.1 NP_001112364.1

OTTDARP00000020344 
NP_958465.1 NP_001092715.1 
XP_001919481.1 
OTTDARP00000019795 
NP_001003890.3 

OTTDARP00000022008 
NP_956412.1 NP_998214.1 OTTDARP00000018901

DDB0216332 

FBpp0078042 FBpp0075597
19068465 85690997 

ENSGALP00000013332 
XP_419298.2

XP_418790.2 
ENSGALP00000019105 ENSGALP00000001428

ENSGALP00000019025 
ENSGALP00000024116

ENSGALP00000031473 
ENSGALP00000022090 
ENSGALP00000036784 ENSGALP00000016553

ENSGALP00000023702 
XP_424739.2 NP_001025810.1 

NP_001006232.1 
ENSGALP00000018266 
XP_414244.1 
ENSGALP00000002194

XP_424797.2 
ENSGALP00000024081

GL50803_33762

NP_001121651.1 
NP_001121650.1 
OTTHUMP00000161841 
OTTHUMP00000161840

OTTHUMP00000172836 
OTTHUMP00000172842 
OTTHUMP00000172838 
OTTHUMP00000172839 
OTTHUMP00000172837 
OTTHUMP00000172835

OTTHUMP00000000745 
NP_055917.1

OTTHUMP00000172423 
OTTHUMP00000158861 
OTTHUMP00000172420 
OTTHUMP00000172425 
OTTHUMP00000172422 
OTTHUMP00000172421 
OTTHUMP00000172424

OTTHUMP00000177082 
OTTHUMP00000177087 
OTTHUMP00000177083 
OTTHUMP00000096525 
NP_006188.3 
OTTHUMP00000177086 
OTTHUMP00000177084 
OTTHUMP00000177085 OTTHUMP00000164423

OTTHUMP00000010159 
OTTHUMP00000122549 
OTTHUMP00000122462 
OTTHUMP00000081380 

OTTHUMP00000168680 
OTTHUMP00000168681 
OTTHUMP00000171441 
OTTHUMP00000171439 
NP_056241.2 NP_001092741.1 NP_689621.2

LmjF34.3490 LmjF25.2000 LmjF17.0790 LmjF34.0470 LmjF36.2690
232470 126945 125375 185823 153121 176986 111275 111267 223730 223819 174270

8015 37188 33155 39338 14637 37735
71176 63986 53552 33676 3161 73050

217835 244876 242529 158806 202784 228836 246408 128941 230033 162437 246342 246343
NCU09258 

32134 3915

GSPATP00008603001 
GSPATP00000785001 
GSPATP00010871001 
GSPATP00005471001

GSPATP00029023001 
GSPATP00018143001 
GSPATP00025198001 
GSPATP00009060001 
GSPATP00031090001 
GSPATP00028443001 
GSPATP00026684001 
GSPATP00036333001 
GSPATP00022475001 
GSPATP00009588001 
GSPATP00006256001 
GSPATP00039351001 

GSPATP00016878001 
GSPATP00013588001 
GSPATP00005111001 
GSPATP00027105001

GSPATP00030131001 
GSPATP00029936001

10628

135076 133767
140465 158462 139367

YMR001C 
SPAC23C11.16 

XP_782288.2 XP_001185182.1
XP_001203493.1 XP_795144.2 
GLEAN3_22587

XP_797126.1 XP_001203768.1 
XP_793289.1 XP_001195422.1

XP_001192289.1 XP_782682.2 
XP_001199176.1 XP_782804.2 XP_786223.2 XP_001188717.1

GLEAN3_16352 XP_001184023.1 
XP_001192451.1

GLEAN3_00468 
GLEAN3_17949 XP_797493.2 XP_797483.2 XP_001186713.1

ENSTRUP00000045676 
ENSTRUP00000045677 
ENSTRUP00000045678 ENSTRUP00000045307

ENSTRUP00000023183 
ENSTRUP00000023182

NP_001027776.1 
ENSTRUP00000040906 
ENSTRUP00000040912

ENSTRUP00000018584 
ENSTRUP00000018583

ENSTRUP00000003764 
ENSTRUP00000003763 
ENSTRUP00000033671 
ENSTRUP00000033670 
ENSTRUP00000033668 
ENSTRUP00000033669 
ENSTRUP00000037778 
ENSTRUP00000037777 

ENSTRUP00000043776 
ENSTRUP00000043775 
ENSTRUP00000043770 
ENSTRUP00000043774 
ENSTRUP00000043772 
ENSTRUP00000043771 
ENSTRUP00000043773 
ENSTRUP00000019669 
ENSTRUP00000019672 
ENSTRUP00000019671 
ENSTRUP00000019670 
ENSTRUP00000019675 
ENSTRUP00000019668 
ENSTRUP00000019673 
ENSTRUP00000019667 
ENSTRUP00000019674

ENSTRUP00000017168 
ENSTRUP00000017169 
ENSTRUP00000017170

96.m00096 7.m00547 31.m00371 95.m00130 12.m00312
56.m00207 220.m00040 
392.m00011 15.m00540 318.m00023 5.m00513

3508 33979

54526 22397 54460 53628 62202 30306 50801 51125 60303

82686.m00037 
84958.m00099 
93446.m00217 87526.m00089

Tb927.4.1280 Tb927.7.6310 Tb10.70.4780 Tb10.6k15.3050
UM03234.1



Rootletin SAS4 SAS6 SZY-20 Delta-tubulin Epsilon-tubulin Gamma-tubulin VFL1 WDR16

GB30086-PA GB10082-PA 
XP_624402.1 GB11770-PA XP_396122.3 GB15158-PA XP_395972.3 GB11242-PA GB16674-PA XP_001122683.1 XP_394700.3 GB15835-PA XP_394981.3 GB18755-PA GB13234-PA

AT3G61650.1 AT5G05620.1
15226 72351 2189 23795 21121 28848

BDEG_06323 BDEG_07637 BDEG_02728 BDEG_05632 BDEG_08433 BDEG_04849 BDEG_07084 BDEG_06826

CE00224

148844 226664 198072 136680 159439 218781 89314 174186 212152 218269 229244
142043 136677 176336 136082 188195 188933 150613 128114
152791 162786 171974 158310 157385 164724 165702 158831 155034 159155 168135

ENSCINP00000016483 
ENSCINP00000016482 
XP_002119303.1 
ENSCINP00000016484

XP_002123980.1 
ENSCINP00000000162

ENSCINP00000018623 
XP_002128064.1

XP_002119900.1 
ENSCINP00000021131 XP_002121850.1 NP_001027643.1

ENSCINP00000002530 
XP_002128990.1 XP_002129233.1

XP_002122133.1 
ENSCINP00000025492

ENSCINP00000011660 
XP_002124411.1 
ENSCINP00000011659

cgd4_2610 cgd8_490 cgd7_1980
CMB012C CMX010C CMN304C

XP_692550.3 XP_688293.3 
XP_001922586.1

OTTDARP00000026300 
XP_697409.3

XP_001335692.2 NP_998603.1 
OTTDARP00000009325 OTTDARP00000022968

NP_001002093.1 
OTTDARP00000024251

OTTDARP00000003871 
NP_957279.1 
OTTDARP00000003844 NP_957202.1 XP_690381.2

OTTDARP00000015128 
NP_001018475.1

DDB0185068

FBpp0083929 FBpp0083930 FBpp0081088 FBpp0084912 FBpp0079057 FBpp0079058 FBpp0077326 FBpp0080769 FBpp0076646
19068525 85691117 19173393 19170982 51701890

55.m00198 307.m00057

XP_425750.2 
ENSGALP00000005940 
ENSGALP00000002726 
XP_417323.2

ENSGALP00000027641 
ENSGALP00000018491 
XP_419608.2 XP_417152.2 
ENSGALP00000027640

NP_001026444.1 
ENSGALP00000008489 ENSGALP00000005915 ENSGALP00000008290 ENSGALP00000024172

XP_418146.2 
ENSGALP00000004979

ENSGALP00000025453 
XP_418316.2 ENSGALP00000001912

GL50803_13352 GL50803_5462 GL50803_6336 GL50803_114218 GL50803_15218

OTTHUMP00000196095 
NP_001030595.1 
OTTHUMP00000030757 
OTTHUMP00000196679 
OTTHUMP00000061639 
OTTHUMP00000002222 
OTTHUMP00000002223 
XP_001732878.1

OTTHUMP00000018137 
OTTHUMP00000018138 
OTTHUMP00000174371 
OTTHUMP00000174372 
OTTHUMP00000067368 
NP_004601.3 
OTTHUMP00000017628 OTTHUMP00000012455

OTTHUMP00000002235 
NP_056424.1 XP_932280.1 
XP_943492.1 XP_001714740.1

OTTHUMP00000182090 
OTTHUMP00000182091 
OTTHUMP00000182092

OTTHUMP00000017033 
OTTHUMP00000017035 
OTTHUMP00000017034

OTTHUMP00000181220 
OTTHUMP00000181218

OTTHUMP00000177815 
NP_001070969.1

NP_001074025.1 
OTTHUMP00000182860 
OTTHUMP00000196460 
OTTHUMP00000182859

LmjF13.1590 LmjF35.4280 LmjF36.4990 LmjF21.1010 LmjF25.0960 LmjF25.0880 LmjF28.1110
169115 133011 103874 174618 234409 126843 225368 224456 237817 65544 105926

27468 29189 33187 29416 21602 22748 17788
61107 68996 65724 69007 44774 56069 59637

232574 165346 104524 26007 90077 244736 82063 209136 89613 173802 123151 84810
NCU03954

Os05g06450.2 Os05g06450.1
11326 30207 25029 37183 18472

GSPATP00017531001 
GSPATP00004155001 
GSPATP00010124001 
GSPATP00002681001 
GSPATP00004862001 
GSPATP00003188001

GSPATP00032784001 
GSPATP00027645001 
GSPATP00020097001 
GSPATP00019787001 
GSPATP00009285001 
GSPATP00024268001 
GSPATP00005603001 
GSPATP00008149001 
GSPATP00011824001

GSPATP00003638001 
GSPATP00005791001 GSPATP00038073001

GSPATP00017668001 
GSPATP00001868001 GSPATP00020493001

GSPATP00027925001 
GSPATP00027924001 
GSPATP00031525001 
GSPATP00013985001 
GSPATP00025338001 
GSPATP00039722001 
GSPATP00027926001

45511 44225

66367 66250 99422 170153 170860 80573 102190
129996 108440 128318 143809 158567 118214 109415 136445 137588
PF14_0558 PFF0375c MAL13P1.85 PFI1635w PF14_0725 PF08_0125 MAL13P1.245

755367 572355

RO3G_11100.1
YLR212C
SPBC32F12.04

XP_001193842.1 XP_001199206.1 
XP_001200030.1 XP_001180033.1 
XP_001187086.1 XP_786339.2 
XP_001199159.1 XP_794353.2

XP_001201907.1 XP_796778.2 
XP_001201804.1 XP_796764.2

XP_791931.2 XP_001176207.1 
XP_784418.2 XP_001185553.1 GLEAN3_04266

GLEAN3_13393 GLEAN3_02663 
XP_781720.2 XP_001182983.1 
GLEAN3_12141 XP_783098.2 
XP_001183033.1 NP_999657.1 GLEAN3_20943 XP_001185066.1 XP_793924.1

XP_787783.1 XP_001176293.1 
XP_001199653.1 XP_001183767.1

ENSTRUP00000026159 
ENSTRUP00000026160

ENSTRUP00000039772 
ENSTRUP00000039773 
ENSTRUP00000039774

ENSTRUP00000015629 
ENSTRUP00000015630

ENSTRUP00000027083 
ENSTRUP00000027084 
ENSTRUP00000015723 
ENSTRUP00000015724 
ENSTRUP00000015725

ENSTRUP00000012851 
ENSTRUP00000012850 ENSTRUP00000012199 ENSTRUP00000037747

ENSTRUP00000007528 
ENSTRUP00000007527 
ENSTRUP00000007529 ENSTRUP00000033492

16.m00410 40.m00264
15.m00309 101.m00122 
113.m00089 10.m00435 41.m00222 24.m00232 34.m00277 8.m00446 5.m00548 83.m00211 231.m00034

10156 23096 29237 260819
TA03470

TGME49_058710 
TGVEG_075750 TGGT1_011480

TGGT1_040920 TGVEG_107890 
TGME49_106430 TGME49_101420 
TGGT1_059860

TGME49_007600 TGVEG_040680 
TGGT1_020490

TGGT1_000470 TGME49_075870
TGVEG_055390

TGVEG_067890 
TGME49_026870 TGGT1_082260

TGVEG_028740 
TGGT1_104540 
TGME49_078010

TGGT1_011670 TGVEG_075940 
TGME49_058530

28606 55968 51343 57681 54235 28772 50572 49610 52611 53754

83057.m00080 83007.m00259 
92349.m00199 85746.m00238 
80829.m00091 86485.m00546

94652.m00132 86581.m00019 
136524.m00028 87205.m00083 82471.m00124 83992.m00196 93106.m00014 81295.m00071

Tb11.02.0810  Tb09.211.1930 Tb11.01.2695 Tb10.70.6950 Tb11.0530 Tb927.3.910 Tb11.03.0280 Tb11.02.5550
UM03803.1



XMAP215 ZYG1

GB30364-PA GB10660-PA 
XP_392874.3

AT2G35630.1

BDEG_04589
CE41405 CE20707 CE20858 
CE28252 CE28571

154948
175143
156582

ENSCINP00000015586 
ENSCINP00000026759 
ENSCINP00000015576 
ENSCINP00000015580
cgd5_1680
CMO196C

NP_001032756.1
DDB0168274 DDB0232951

FBpp0082678
19069715 19074990
62.m00181

ENSGALP00000013536 
XP_001233233.1

GL50803_96399 GL50803_91480

OTTHUMP00000081795 
OTTHUMP00000081794 
OTTHUMP00000081793

LmjF30.1760
228176
32952
62456 49612

183698
NCU04535
Os01g60050.1 Os01g60040.2 
Os01g60040.1
20299

GSPATP00035152001 
GSPATP00032050001 
GSPATP00034778001 
GSPATP00032198001 
GSPATP00003603001 
GSPATP00000281001 
GSPATP00008659001 
GSPATP00000836001
47936

166936 106216
156611

727336 550419

RO3G_09527.1 RO3G_06225.1
YLR045C
SPCC736.14 SPCC895.07

XP_001199992.1 XP_798563.2 
GLEAN3_15952 XP_001182362.1 
XP_001183804.1 XP_001199963.1 
XP_001188972.1 XP_790495.2 
XP_001188266.1

ENSTRUP00000039530 
ENSTRUP00000039528 
ENSTRUP00000039529

85.m00176 1.m00993 49.m00230
7217

51833

105221.m00002 88808.m00117 
83992.m00172

Tb927.6.3090
UM06328.1


