
                                                                                                            

Supplementary Figure S4 
 
 
                                  WALKER A                                   WALKER B 
Y.lipolyt.(60) : PE--PIAGVKKTIVVSSAKGGVGKSTVSVNTALSLA--KRGLRVGLLDVDIFGPSIPTMFGLSG---EPRMT-HEGK------LIPMS 
N.crassa (37) : PQKRKIKNVDKVIAVSSAKGGVGKSTIAANLALSLS--RLGYTTGILDTDLFGPSIPTLFNLSSPSLSPSLN-PHNQ------LLPLT  
C.albicans(46) : PIRQKIPNVSNIILISSAKGGVGKSTVSVNTALALN--SLGKKVGILDADIFGPSIPKLMNLKG---EPRLS-SSGK------LLPLS  
H.sapiens(58) : PKQKPIEGVKQVIVVASGKGGVGKSTTAVNLALALAANDSSKAIGLLDVDVYGPSVPKMMNLK--GN-PELSQSNL-------MRPLL   
G.gallus (65) : PKQKPIEGVKQVLVVASGKGGVGKSTAAVNIALALAANDSAKEVGLLDADIYGPSIPKMMNLK--GN-PELTPKNL-------MRPLK   
X.trop.(58) : PKQKPIPGVKHVVVVASGKGGVGKSTTAVNLALGIAASDQVKAVGLLDADVYGPSIPRMMNLK--GN-PEVSNKNL-------MIPLF  
D.rerio (66) : PKQKPIAGVKEVIVVASGKGGVGKSTTAVNLALGLMANEQSKLVGLLDADVFGPSVPKLMNLK--GN-PELTEKNL-------MRPLV  
D.melano.(34) : PKKQPIIGVQDIIVVASGKGGVGKSTVAVNFACSLAKL--GKRVGLLDGDIFGPTIPLLMNVH--GE-PVVNDKNL-------MIPPQ 
S.purpur. (31) : PKREPIPGVKNTILVASGKGGVGKSTTAVNVALGIAAIEQNANVGILDADVFGPSIPRMMNLQ--GKEPDIDKNNQ-------LIPLR  
D.discoid.(48) : VTKVAIEGIKNIIAVSSAKGGVGKSTCAVNIALGLS-SHNLS-VGLLDVDVFGPSIPLMMDLKN-HEKPFTNELNQ-------MIPLQ  
O.lucimar(29) : PLPPSLASCARVFAVASGKGGVGKSTTCVNIAVALA-RLGHR-VALLDADVYGPSVPTLMRLS---GQPVVDADGR-------MLPME  
A.thaliana(34) : TTELRLHGVKDIIAVASGKGGVGKSSTAVNLAVALANKCELK-IGLLDADVYGPSVPIMMNIN---QKPQVNQDMK-------MIPVE  
L.major(3)  : FSRVSVPGVKRVITICSAKGGVGKSTTSVNVALALKN--MGHSVGLVDADITGPSIPTMMGVESSQVETYRVAGSDR------FGPPM 
T.brucei(5) : FSRVAIPGVKHVITLCSAKGGVGKSTCSVNVALALKN--IGFNVGVVDADITGPSIPTMMGVDSSQVETYRVAGSDR------FAPPT 
T.vaginal.(29) : GRKALP-GIGRILMTTSCKGGVGKSTVALNTALALQK--AGMRVGLFDADIYGPSVPTMLNTEG---KPLYSDAEGN------FIPVE  
P.tetrau.(109) : QKRGNLQNVKKIIAVSSCKGGVGKSTIALNLTFSLQK--LGFNVGIFDADVYGPSLPTLIGKEK---QQLYAPEDKPK----EILPIE  
T.thermo.(110) : KKRGQLENVKKIIAVSSCKGGVGKSTVAINLAFSLLK--QGHKVGIFDADIYGPSIPTLINKEN---AILQAPEDRPK----EILPIE  
P.yoelii(109) : -RKKNIKKIENIILVYSCKGGVGKSFFSVNFAYYLKK— QGATVGLLDADINGPSLPTLLPFDHSYAKFKALKKKKK-(21)LIEPLI    
O.lucimar(144) : ETVEGLRRVRHIIAVSSCKGGVGKSTTSVNLAYTLAM--MGAKVGILDADVYGPSLPTMISPES----PVLEMDKGTG----TITPVE 
A.thal.(144) : QLPFGLSRISNIIAVSSCKGGVGKSTVAVNLAYTLAG--MGARVGIFDADVYGPSLPTMVNPES----RILEMNPEKK----TIIPTE 
                                                        
                                                                                                            
                                                             MRP signature__      
Y.lipolytica : KFGIQVMSMGFLVDPN--KAVAWRGLLVQKALEQLLQDVDWG--TLDVLVMDLPPGTGDVQLTIAQTVKIDGAIIVSTPQDVALVDVV 
N.crassa : SYGVKTMSIGYLLGSED-SALVWRGPMLLKAIQQLLHEVDWSHPSLDVLVLDLPPGTGDTQLSIAQQVVVDGAVIVTTPHTLAIKDAV 
C.albicans : NYGVQTMSMGYLIDEK--QAITWRGLMVMKALQQLLFEVEWS--PIDYLVVDMPPGTGDTQLSIGQLLQITGAIIVSTPQDIALIDAV 
H.sapiens : NYGIACMSMGFLVEESE--PVVWRGLMVMSAIEKLLRQVDWG--QLDYLVVDMPPGTGDVQLSVSQNIPITGAVIVSTPQDIALMDAH 
G.gallus : NYGIACMSMGFLIEEAA--PVVWRGLMVMSAVEKLLRQVDWG--QLDYLVIDMPPGTGDVQLSISQNIPIAGAVIISTPQDVALLDAR 
X.tropicalis : NYGIRCMSMGFLVEETA--PIVWRGLMVMSAIEKLLRQVEWG--ELDYLVIDMPPGTGDVQLSISQNIPISGAVIVSTPQDIALVDAR 
D.rerio : NFGIPCMSIGFLVEDVA--PIVWRGLMVMSAIEKLVRQVDWG--NLDYLVIDMPPGTGDVQLSITQNIPIAGAVIVSTPQDIALMDAR 
D.melanogaster : NYNVKCLSMGMLTPVET--SVIWRGPLVMSAIQRLLKGTDWG--LLDVLVIDTPPGTGDVHLSLSQHAPITGVILVTTPHTAAVQVTL 
S.purpuratus  : NFGISCMSMGFLVDEKS--PVVWRGLMVMSAMQRLVKQVAWA--PLDYLVIDMPPGTGDTQLSISQLITIAGAVIVSTPQDIALLDAR 
D.discoideum : NYGIKCMSMGFLVNEDD--PIIWRGPMVGSALEKLLRQTDWG--HLDVLVCDLPPGTGDAILTMCQRVPLTGAVIVSTPQDVALADVV 
O.lucimarinus : NHGVRCQSMGFLMKPGA--AATWRGPMVSGALTKMIQDTRWG--DVDVLMVDMPPGTGDAQISISQKLPLTGAVVVSTPQELALADAR 
A.thaliana : NYGVKCMSMGLLVEKDA--PLVWRGPMVMSALAKMTKGVDWG--DLDILVVDMPPGTGDAQISISQNLKLSGAVIVSTPQDVALADAN 
L.major : NFGVKVMSMGLIVPYDE--AIAVRGPMVNKYIRALLFQTDWE--ELDYLLIDMPPGTNDVHLTITQEVMLTGAVIVSTPQKVALIDVR 
T.brucei : NFGVKVMSMGLIVPHDE--AIAVRGPMVNKYIRALLFQTDWD--ELDYLVIDMPPGTNDVHLTITQEVVLRGAVIISTPQKIALVDVR 
T.vaginalis : NYGMPTVSVGYGIGPKM--AMLWKGPIVGKVISDFLRNAIWP--ELDYLVLDTPPGTGDVLMSIAQNVPVDGAIVVTQPQNVAVADVE 
P.tetraurelia : FNGVKTMSYGYASGNQK---AIIRGPMVSSIVVQLVQQTQWQ--NLDYLVVDMPPGTGDIQISLCQELNFDGAVIVTTPQRLSFIDVV 
T.thermopilus  : YEGLKTMSYGFAR--KK---AIIRGPMVSAIVTQLAMQTQWG--DLDYLIVDMPPGTGDIQITLCQEIKFDGAVVVTTPQKLAFVDVI 
P.yoelii : YKNVKLMSYAYIKDKQKLGFASFRGPILNELISEFVHNVNWG--VLDYLIIDMPPGTSDIHLNLFESEHIDGIIMITTPNDLSINDAE 
O.lucimarinus  : YEGVKVVSFGFAGQGSA----IMRGPMVSGLINQLLTTTDWG--ELDYLILDMPPGTGDIQLTLCQVVPITAAVVVTTPQKLAFIDVE 
A.thaliana  : YMGVKLVSFGFAGQGRA----IMRGPMVSGVINQLLTTTEWG--ELDYLVIDMPPGTGDIQLTLCQVAPLTAAVIVTTPQKLAFIDVA 
                              
                                         C  C                                              
Y.lipolytica : RGLDLFEKTYTKVLGLVQNMSVFVCPNCNHETHIFGVD--GAVSKAKSRGLGVLGNVPLD-PQICSQSDKGVP (287) 
N.crassa : KGVNMFRKVDIPILGVVQNMSVFCCPGCGKETHVFGGT-EGVTKVCEEMDMEFLGDVPLH-PSIGEDGGRGKP (273) 
C.albicans : KGITMFNKINIPLIGMVQNMSHFICPNCKHESHIFKNK--GAERVALENNLKVLSSIPLN-EEICVQSDVGKP (275) 
H.sapiens : KGAEMFRRVHVPVLGLVQNMSVFQCPKCKHKTHIFGAD--GARKLAQTLGLEVLGDIPLH-LNIREASDTGQP (289) 
G.gallus : KGTEMFRKVHVPVLGLVQNMSVFRCPKCEHETHIFGAD--GVRDLAKTLGLDVLGDIPLH-VTIRETCDSGQP (296) 
X.tropicalis : RGAEMFQKVNVPVLGFVQNMSIFQCPKCNHETHIFGEE--GARRLAESLGFDILGDIPLH-INIRETSDQGRP (289) 
D.rerio : RGAEMFRKVNVPVLGLVQNMSVFQCPKCNHQTHIFGSD--GAKELAQTLGVELLGDIPLR-LNIRETSDMGQP (297) 
D.melanogaster : KGASMYEKLNVPIFGVVENMKYTICQNCNQRLEFFK------DSRIS-SLPRKLISLPLD-SRIADSNESGVP (258) 
S.purpuratus : KGAEMFNKVDVPVLGIVQNMSVYQCPKCGHEAHIFGQD--GVHGVAKEMGLDVLGAVIVSILDARKGAEMFKK (270) 
D.discoideum : RGVNMFKKVEVPILGLVENMSYFNCPHCNESTHIFGNE--GAKNTAKKMGINFLGDVPIH-LQIRETSDSGKP (279) 
O.lucimarinus : RGIDMYGKVNTEVVGVVENMAYY-CEKDGTRSYVFGRG--GARATAAERGVEFLAEVPLD-ATIRESSDEGAP (257) 
A.thaliana : RGISMFDKVRVPILGLVENMSCFVCPHCNEPSFIFGKE--GARRTAAKKGLKLIGEIPLE-MSIREGSDEGVP (264) 
L.major : RGIDMFAAVNAPVLGLVENMSYFKCDSCDKRHYIFGRG--GVARAAEELGVPFLGEIPFV-SRIMQDTDEGVP (236) 
T.brucei : RGIDMFAAVNTPIIGIVENMSYFKCTQCETKHYLFGTG--GVKATAEELGVPYLGEVPFQ-QRIMSDTDEGYP (236) 
T.vaginalis : RNFDMFKHLKIKPVGIIQNMDGFRCAKCKTVTKIFPGD--GAANLSKKYNVPLIGSIPID-PEIASSGDKGVP (259) 
P.tetraurelia : KGIEMFDVLKVPTLSVVENMAEYVCPDCNHVHRPFGQG--YMNMLQKQFGIATAVSIPLYG-DISKYSDLGSP (341) 
T.thermophila : KGIEMFDELKVPTLAVVENMCLFVCDGCGKEHHPFGPG--YMNMLKNQFGIQSSVQIPIYD-MIAKYSDYGRP (346) 
P.yoelii : KGINMSNYFNIPIICLIINMNYFICDNCDKKHYIFNNC----DIKSLQKKISKIYEFPFH-PLVSKNVYNNTD (465) 
O.lucimarinus : KGVRMFAKLAVPCVSVVENLSYFEVDGVKHKPFGEGSGAA----ICEQYGVPNLLQMPIV-PELSACGDTGRP (326) 
A.thaliana : KGVRMFSKLKVPCVAVVENMCHFDADGKRYYPFGKGSGSE----VVKQFGIPHLFDLPIR-PTLSASGDSGTP (372)     
 
 
 

Alignment of the relatively well conserved parts of IND1 and HCF101, that are predicted by SMART 
(Letunic et al., 2006) to correspond to the 3D structure of the nucleotide binding domain. The IND1 from 
Y.lipolytica and the HCF101 from A.thaliana are underlined. The alignment was created with ClustalX 
(Thompson et al., 1997), positions with strongly conserved (black: 100% similarity) or less strongly 
conserved (grey, white letters: >80 % similarity; grey, black letters > 60 % similarity) residues are 



highlighted with GeneDoc (Nicholas et al., 1997). The Walker A motif and the Walker B motif are indicated, 
as well as the MRP signature and two cysteines that are conserved at the C-terminus and that correspond to 
the essential CxxC motif in position 201-204 of Cfd1. These cysteines have apparently been lost in HCF101 
and its close relative from the algae O. lucimarinus, as they are present in sequences from the Alveolates (P. 
tetraurelia and P. yoelii) that are monophyletic with HCF101 (see Supplementary Figure S1). Note 
furthermore that the cysteine pair is not universally conserved within the IND1 group, as one of the cysteines 
has been replaced by an aspartate in the O. lucimarinus sequence. 
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