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Figure S1. CAX is required for cell migration. (a and b) Knockdown of CAX. (a) Agarose gel analysis of PCR reactions using primers specific for Xenopus 
CAX and templates prepared from RNA isolated from the heads of stage 16/18 embryos either with (+) or without (−) reverse transcription (RT). Migration 
of molecular mass markers is shown to the left. Expected size of the product was 271 bp. (b) Epifluorescence images of embryos unilaterally injected with 
GFP-CAX alone (left) or together with the indicated antisense morpholino. Antisense morpholinos targeted either a splice junction (AMO1) or the translation 
start site (AMO2). Bar, 500 µm. (c) Effect of CAX knockdown on neural crest induction. In situ hybridization analyses of the neural crest marker Snail2 in 
an exemplar stage 16 embryo injected with 10 ng AMO1. Data are representative of two knockdowns. Bars, 500 µm. (d) Time-lapse imaging of CAX 
and focal adhesions. Stills from confocal imaging of live explants coexpressing mRFP-CAX (red) and focal adhesion kinase–GFP (green). A CAX-positive 
vesicle (arrowheads) is relatively mobile for the first 150 s of recording (top row).The vesicle then maintains its position in proximity to a focal adhesion (*) 
during migration in the direction depicted by arrows until focal adhesion disassembly (bottom row). Data are representative of 28 other instances from a 
total of 72 focal adhesions imaged. Bar, 4 µm.

Video 1. Chemotaxis is disrupted upon CAX knockdown. Time-lapse imaging showing migration of explants from control (left) 
or AMO1-injected (right) embryos toward beads soaked in Sdf-1. Nuclear mRFP fluorescence is shown in red. Images were 
captured every 5 min over a 500-min period and played back at a rate of 15 frames/second.

Video 2. CAX-positive vesicles are present in protrusions. Time-lapse imaging of mRFP-CAX (green) and the membrane-GFP 
(red). Images were captured every 37.5 s over an ~17-min period and played back at a rate of seven frames/second.
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Video  3. CAX-positive vesicles are present in proximity to focal adhesions. Time-lapse imaging of GFP–focal adhesion ki-
nase (green) and mRFP-CAX (white and red). Images were captured every 25 s over an ~8-min period and played back at a 
rate of 12 frames/second.

Video 4. Lifetime of focal adhesions is reduced upon CAX knockdown. Time-lapse imaging of GFP–focal adhesion kinase in 
explants from control (top) or AMO1-injected (bottom) embryos. Squares highlight select focal adhesions. Images were captured 
every 10.5 s over an ~9-min period and played back at a rate of 15 frames/second.

Table S1. Yeast strains used in this study

Name Genotype Reference

W303-1A (wild type) Mat a, ura3-1, leu2-3, trp1-1, his3-11,15, ade2-1, can1-100      Wallis et al., 1989
K665 (Δvcx1Δpmc1) Mat a, ura3-1, leu2-3, trp1-1, his3-11,15, ade2-1, can1-100, pmc1::TRP1, vcx1Δ      Cunningham and Fink, 1996
K665-CAX Mat a, ura3-1, leu2-3, trp1-1, his3-11,15, ade2-1, can1-100, pmc1::TRP1, vcx1Δ, 

GAP DHprom-CAX::HIS3
     This study

K665-CAXΔN Mat a, ura3-1, leu2-3, trp1-1, his3-11,15, ade2-1, can1-100, pmc1::TRP1, vcx1Δ, 
GAP DHprom-CAXΔN::HIS3

     This study

K665-CAXE420A Mat a, ura3-1, leu2-3, trp1-1, his3-11,15, ade2-1, can1-100, pmc1::TRP1, vcx1Δ, 
GAP DHprom- CAXE420A::HIS3

     This study

BY4741 (wild type) Mat a, his3Δ1, leu2Δ0, met15Δ0, lys2Δ0, ura3Δ0      Baker Brachmann et al., 1998
OC06 (Δvcx1Δvnx) Mat a, his3Δ1, leu2Δ0, met15Δ0, lys2Δ0, ura3Δ0, vnx1Δ::KanMX4, vcx1Δ::KanMX4      Cagnac et al., 2010
OC06-CAX Mat a, his3Δ1, leu2Δ0, met15Δ0, lys2Δ0, ura3Δ0, vnx1Δ::KanMX4, vcx1Δ::KanMX4, 

GAP DHprom-CAX::HIS3
     This study

OC06-CAXΔN Mat a, his3Δ1, leu2Δ0, met15Δ0, lys2Δ0, ura3Δ0, vnx1Δ::KanMX4, vcx1Δ::KanMX4, 
GAP DHprom-CAXΔN::HIS3

     This study

OC06-CAXE420A Mat a, his3Δ1, leu2Δ0, met15Δ0, lys2Δ0, ura3Δ0, vnx1Δ::KanMX4, vcx1Δ::KanMX4, 
GAP DHprom- CAXE420A::HIS3

     This study

Table S2 is available as a PDF and shows a multiple sequence alignment of animal CAXs.

References
Baker Brachmann, C., A. Davies, G.J. Cost, E. Caputo, J. Li, P. Hieter, and J.D. Boeke. 1998. Designer deletion strains derived from Saccharomyces cerevisiae 

S288C: A useful set of strains and plasmids for PCR-mediated gene disruption and other applications. Yeast. 14:115–132. http ://dx .doi .org /10 .1002 /(SICI)1097 
-0061(19980130)14 :2<115::AID-YEA204>3.0.CO;2-2

Cagnac, O., M.N. Aranda-Sicilia, M. Leterrier, M.P. Rodriguez-Rosales, and K. Venema. 2010. Vacuolar cation/H+ antiporters of Saccharomyces cerevisiae. J. Biol. 
Chem. 285:33914–33922. http ://dx .doi .org /10 .1074 /jbc .M110 .116590

Cunningham, K.W., and G.R. Fink. 1996. Calcineurin inhibits VCX1-dependent H+/Ca2+ exchange and induces Ca2+ ATPases in Saccharomyces cerevisiae. Mol. Cell. 
Biol. 16:2226–2237. http ://dx .doi .org /10 .1128 /MCB .16 .5 .2226

Wallis, J.W., G. Chrebet, G. Brodsky, M. Rolfe, and R. Rothstein. 1989. A hyper-recombination mutation in S. cerevisiae identifies a novel eukaryotic topoisomerase. 
Cell. 58:409–419. http ://dx .doi .org /10 .1016 /0092 -8674(89)90855 -6

http://dx.doi.org/10.1002/(SICI)1097-0061(19980130)14:2<115::AID-YEA204>3.0.CO;2-2
http://dx.doi.org/10.1002/(SICI)1097-0061(19980130)14:2<115::AID-YEA204>3.0.CO;2-2
http://dx.doi.org/10.1074/jbc.M110.116590
http://dx.doi.org/10.1128/MCB.16.5.2226
http://dx.doi.org/10.1016/0092-8674(89)90855-6


T-Coffee multiple sequence alignment of animal CAXs from Aplysia californica (AcaCAX; RefSeq accession no. 

XP_005102823.1), Capitella teleta (CteCAX; GenBank accession no. ELT88185.1), Strongylocentrotus purpuratus (SpuCAX; 

RefSeq accession no. XP_787831.3), Branchiostoma floridae (BflCAX; RefSeq accession no. XP_002613765.1), Takifugu 

rubripes (TruCAXa; RefSeq accession no. XP_011611690.1; TruCAXb; RefSeq accession no. XP_011605474.1), Latimeria 

chalumnae (LcaCAX; SwissProt accession no. H3B195), Xenopus tropicalis (XtrCAX; RefSeq accession no. NP_001106582.1), 

Anolis carolinensis (AcarCAX; RefSeq accession no. XP_008120726.1), Gallus gallus (GgaCAX; SNP accession no. 

XP_003640375.2), Ornithorhynchus anatinus (OanCAX; SwissProt accession no. F6ZCH7), and Sarcophilus harrisii (ShaCAX; 

SwissProt accession no. G3VRY5). Boxed regions highlight DUF307 and the 1/2 repeats. Key glutamate residues in TM2 and 

TM7 are marked by the arrowheads. Sequences are based on automated predictions and are thus incomplete in certain cases (e.g., 

BflCAX). 
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CteCAX     1 MAQ------------------------------------------------------------------- 

AcaCAX     1 MAASNHNQ------------VVSWDNAIEME-----------NDEAVGPP-------------------- 

SpuCAX     1 MSSGRVND------------SVVRHDADVLQ-----------MEDGAEHDG----DGLSCSS-------- 

BflCAX     1 MADVGLQT------------SVSLEQVQPAGSTSI-----------GVEEQ----DEAAPPAM------- 

TruCAXa    1 MSHTKPSLM------PGDVENLQRRSTADPTGNFENSEEP-ELHHRCRQSH----PEWLCVG-------- 

TruCAXb    1 MSAEVCVPC------S---ETTRRKR-RPNTHDYLCEPS--QHAAPSHEQL----SEQLCGD-------- 

LcaCAX     1 MSASLDL------------DSPCHRRHTYDGFDFPQDMEPRMDVPHRRGSL----CDRNCGI-------- 

XtrCAX     1 MSLDV--------------EYARRRRNTHDTFDFHREFDHRVDATHRRGSL----CDRHCGI-------- 

AcarCAX    1 MAADPGRANGLPGVLPSESEPLRRRRYTQDNFEFP------RDLDHRRGSL----CDKHCAA-------- 

GgaCAX     1 MSSRSLRP------------TVMVTSPV---GAPSV----------TVTVLPSTMCRVTWAATSTIPVAM 

OanCAX     1 THAAFL-----------------------GFVDFHQELECPLEVRHRCGSL----CDQRRAID------- 

ShaCAX     1 ---------------------------------------------------------------------- 

 

 

CteCAX     4 ----------------------------------------------------------------ELGYEV 

AcaCAX    28 ----------------PPIS--P---QRKNVSETYNFSSPSRSGTTRH---RT-SMLFETEAETSNEFNV 

SpuCAX    36 ----VH--SHQSGP--VPSP--S---RQNSHGNPS-------SF--LR---HR-ARSRTNEKTEEEEFVF 

BflCAX    37 -----G--QS----------------APAGPQSPHLRA--RSHRRTHSDQPWT-MFPFSTPEGFVAVNKP 

TruCAXa   52 ----PN--HPEMNI--VQTPSPDVSGYHHYHYTPKCFL--TIHRGGQG---TSVQSASTRCGEEGWHEAT 

TruCAXb   47 ----LH--LHSPGT--PSSP---HTLI------PALGA--TKCQAIHR---CS-SHCVGDDGSLETYSKL 

LcaCAX    47 ----NI--QADFSE--THSPTAS---HQHGVLTHRLTGG--GGGGSTM---CH-HLSEEAQNCDSCLTKT 

XtrCAX    45 ----NI--PTDLVD--THSG--S---HQHSLLTPRLLP--GASSTPVF---CP-HGSEEVQPCNVCMIKT 

AcarCAX   53 ----INNIHGDPGE--AHSE-------SHHYGHGFI-----TPRMLPG---CP-LHSEEVQ--TCDACLV 

GgaCAX    46 QVGCA-----GLGGGALGVP--C---SVSPLFCPL--S--PAVSSPLC---CQ-QHSEEVC--ESCVVKT 

OanCAX    37 ----NT--QARFVH--S----SE---HQHGILTPRILPGESVLASPVC---CH-HQSDENLESSSYRLKT 

ShaCAX     1 ---------------------------------------------------------------------- 

                                                                             DUF307 

 

CteCAX    10 LQRPENLVEANRMANNYMFGFRKWKSHVTSRPLSMRSMIVQDLY--RDEEDPHDSRSPDHSTYSLGNILY 

AcaCAX    73 VEKAENEVEAKKIYNNYRFGLRKWKSHVSSRSIDSRSEIVQSLF--SDISSY---TPVRVSTFRISNILY 

SpuCAX    80 VEAPENEVEAQRMEQNYMFGFKKWKSHVTKRPLQERSEVVQELY--KPPLEI---KPFSYPTLGVSNVVY 

BflCAX    81 PSWAENEIEALKIANNYRFGFKKWKSHVTARPMEVRSDVVKELY--SEPRTV---KLI------------ 

TruCAXa  109 TIRADNEVEAHREANNYKFGFRKWKGNVTEKPIEDRSDVIKELY--SDLSTV---KPQEGSVITFGNILY 

TruCAXb   94 SIQAENKVEANKLANNYRFGFRKWKSHVTERPFEDRSEVVKELY--SELTSI---KPHTGSLVTCGNVVY 

LcaCAX   100 TLMAENEVEANKLANNYKFGFKKWKSHVTERPWEDRSDIVKELY--SELNVV---KSPTGRLLTCGNVLY 

XtrCAX    96 TITAENEVEALKLSNNYKFGFKKWKGHVTERPWEDRSEIVKELY--SELNTV---KTHSESLITFGNLLY 

AcarCAX   99 KITAENEVEAHKLSNNYKFGFKKWKSHVTERPWEDRSEIVKELY--SDLNVV---RSPSGSMLTFGNLYY 

GgaCAX    96 TLTAENAVEANKLSNNYKFGFKKWKSHITARPWEDRSEIVKELY--SDLNVI---RGPGGSTVTCGNILY 

OanCAX    88 TILAENEVEANKLSNNYKFGFKKWKSHVTARPWEDRSEITKELY--SDLCVV---RSPAGSTVTCGNVFY 

ShaCAX     1 -----------------KFGFKKWKSHVTAQPWSDPSEIVTRPPALGEPGAP---NLSSGSTVIWGNVFY 

 

 

CteCAX    78 AVFFGWWVALIYLLIALLMCVTIVGLPYAKLCVRLAAYMFWPFGKFVHKNGFEHHGYR--SF-ME----- 

AcaCAX   138 FLLVGWWLALLYSVIGVVMCFSVLGFKHGKMCFRLARYFLWPFGKFVYQSVFIKPSMI--RE-ESETDGL 

SpuCAX   145 ALLIGWFMALIYTLVGVLMLITVVGWRHGIYCFQLGRYFLWPFGYFVQEQTEYKFIEA--DG-STSIGED 

BflCAX   134 ---------------------------KASHCFQLAKYFFWPFGKFVQKDREGDSGEEQSLH-NGSLHNS 

TruCAXa  174 VFLFGWWISFIYFLICPIIFLTSCASPYGNLCFKMALYFIWPFGKSVEKASDVVKRST--VK-PLMCEVI 

TruCAXb  159 VFLFGWWVSLAYFLVGILLFLTVTGASYGKLCLKLSRYFLWPFGKAIHQIGNTLRRCC--EQ-VPECECL 

LcaCAX   165 LLLFGWWVCLFYLLVSALMFLTIVGAPYGKLCWKLAGYFLWPFGKVIQKIGAHHRRCC--MQ-FNNCEAT 

XtrCAX   161 VILFGWWITLFYLLVSALMFFSIIGAPYGGLCWRLAGYFIWPFGKVILKSGTGHTRKC-CVR-FTKCEAI 

AcarCAX  164 LLFFGWWLALLYLLVSLLMFLTVLGAPYGKLCWKLAWYFLWPFGKVIQKMRSYNHNCN--MK-FCKYDVI 

GgaCAX   161 LLLFGWWLSLLYVLVAAGMFVTVVGVPYGRLCWNLAGYFLWPFGKVIQNVESPKSRQA--PG-VHEAN-- 

OanCAX   153 LLLFGWWVSSVYLLVSVLMFLSVLGAPYGKLCWSLAGYFLWPFGKVIQKVGEATEYKV--CLQQANQDPL 

ShaCAX    51 VLLFGWWLSLVYLLLSGLMFLTILATPYGKLCWHLAGYLLWPFDKVIQKEHFSLRLCK---D-AGDCDFF 

 

 

CteCAX   140 -----------------------TPATTRQQRWENLWLHAETNYWVSKPRTYVWMMLGLPLAF-LAHSLA 

AcaCAX   205 GAVPACD--------HSEVTPVLPGRREGENDLLFAWSLSFCRTKN-HPGTYLWFLVGLPVLW-VVHAVL 

SpuCAX   212 GVVNTAY--------NVRDPLDNEKLVTSLTGSDTYHRVDNSKYWK-RPSTYVWLLLGMPFVF-LLHLLV 

BflCAX   176 YESFGS----------SESTPLVSST--RSRNGRKGCCGTSTEYWH-KPETYIWLLLGAPLLF-VIHALV 

TruCAXa  241 PEETRSDYSKDLEGEKDSAPLLVSSPINFKIPVPAAPVRKTSNHWC-RYSTCVWLLLGYPVVA-VVHSLA 

TruCAXb  226 PE-------------DDNSPILLPSPTEEQLLEQPQQLLYRAGFWY-RLPTYVWLLLGYPPLV-VIHSLA 

LcaCAX   232 PEVEEVK----------EATPLIRNC--GKDHHKCHADRQEVGYWN-RSRTVVWVGVGERVITVVTHQVR 

XtrCAX   229 PEVDEM-----------EKTPLI-DK---CERLHTDFQHSDMGYWC-RISTYVWLVLGFPVLA-VTHGLA 

AcarCAX  231 PEGK-------------EANPLL-------TQQEEPVKPDPDTHWR-RPSTVIWLLSGYPFLC-VAHGLI 

GgaCAX   226 ---T-------------ESSALLGGP---APHRWDPRCWVDEGYWK-RAGTVVWLCLGYPLLV-LAHGLV 

OanCAX   221 P--------------------DGKRC--WRGPELQTKPGVSSPRQH-RVSTYIWLLLGFPILV-VTHVLV 

ShaCAX   117 SEPE-------------TTPLLSHLDG-LLKTQKTYSNHPKYSHWY-RVSTYIWLFLGYPVLV-VIHSLI 

 

 

 



CteCAX   186 FILTWLTVVFIPMSKINAKIVYRILLLPP-ELIRIDSKNL--------------------------N--S 

AcaCAX   265 FAVSWFFVVTIPIAKINIKTMTRVLFMPA-DEVRVGDSGV--------------------------GLKE 

SpuCAX   272 FLISWMLIISLPVAKLNMIAIKRLLILPP-EKLKVSKTTA--------------------------I--K 

BflCAX   232 YFVCWILVVFIPVAKVNGHAI-KMLLMPP-GSIRIESDS------------------------------- 

TruCAXa  309 CILSWLLVFTIPVAKMNARMLHTILLMAP-EDIHVRKLEK------------------------------ 

TruCAXb  281 CFFSWILVFTIPVAKMHVRTMSVILLLIP-EDVSVSHLSER-------------------------K--Q 

LcaCAX   289 LFFSFFFFFFLKPFSFSFCSFMQSFLSFPCTSADFNRI-------------------------------P 

XtrCAX   282 CFVSWILVFFIPISRMNARTLSKLLLVPP-EQVQIRSSNK--------------------------M--E 

AcarCAX  279 CLVSWLLVFNIPIAKMNARAIARVLLLPP-ERVHIQSLRK--------------------------T--S 

GgaCAX   275 CVTAWLLVFLIPVAKLSARTAVRVLLLPP-ERVCIRRLRMVSAALCGAGVPYPWWGLGGHLTVPLQT--E 

OanCAX   267 CCCSWLLVVIIPIAKMSVRTVTRVLLEAP-EQVHVQSAKE--------------------------T--E 

ShaCAX   171 CCFSWLLVFIIPIAKMNARMVARILLEDP-EQVHVQAIKP-----------------------------E 

 

 

CteCAX   227 -EFASGDIIMFTHQAINVYYYKYTVDGVNVICVNLLVIVFFALGIGYLDEDNKVFPSAFKFVISLFSIIP 

AcaCAX   308 GGLRRNKIIMYTHQAFNVYYYKYTVDGVNVIVANLLLFVILSIAIGYADSKNELTSPIMKCILSILSILP 

SpuCAX   313 PGEQSHEVIMCSYQAANFYSYKYTVDGMNIFFVNMLLFVVIAIVVGFADTNNRFTTAKGRFAMGLLAIIP 

BflCAX   269 --------------------------MVNGHAIKMLLMP---------PGSIRIESDSMKFVLSLLAIIP 

TruCAXa  348 -IRCESRVLLCCYRAVNVYYYKYTVHSINIFALNLLPLVITSLCIGYADKEHKYFSAEVIFSIAITSIIP 

TruCAXb  323 -QGQEAKSLLCCYQAVNWYYYKYTVDGINVFAVNLLPLVIIAMIIGYIDKENKYASSDVKFAVAVSSIIP 

LcaCAX   328 -GGGESEVILCCYHASNSYYYKYTVDGLNVFAQDLLPFIITSLVLGYVDQQNQLTSSPVKFALSLVSIMP 

XtrCAX   323 -GSFETSITLCCYHAVNIYYYKYTVDGLNVFAVNLILLVIVSLTLGYADHHNHYTSSLVKFTLSLVSIMP 

AcarCAX  320 -VLLDAEVVLCCYRACNAYYYKYAVDGINVFAVNLLPLVIVTLALGYGDKHNHYTSSVTKFTLALLSIMP 

GgaCAX   342 -VPLDGEVILCCYRAVNPYYYKYAVDGINVFAVNLLPLVLVTLVLGYVDSHNQLTSSPVKFTLALLSIMP 

OanCAX   308 -ISPEGDVLLCCYRATNAYYYKYSVDGINVFAVNLLPLVIVTLVLGYMDSQNQYTSSLVKFTLSLLSIMP 

ShaCAX   211 –APRDAATLLRCRRAASSCYYKHTLAGVHVFALNLLPLVLVTLILGYVDSQNQYTSSPAKFSLSLLSIML 

 

                                                           α1-repeat 

 

CteCAX   296 LAYYISMAIS---------------------------SISAQTNSAIGAVLNAS--FGSIVEIILYISSL 

AcaCAX   378 VTYYIGMAIT---------------------------SISAVSNFAVGAFLNAT--FGSMVEVLLFIMML 

SpuCAX   383 LAHYIGMAIA---------------------------SISAQSNHVVGAVLNAT--FGSIVEIILYISSL 

BflCAX   304 LAYYIGLAIA---------------------------SIAAQSNFAVGAVLNAT--FGSVVELTLYITAL 

TruCAXa  417 LSYFIGMGIA---------------------------SLSAQSNFAVGAVVNAT--FGSITEMTFYITAL 

TruCAXb  392 LSYYIGMGIA---------------------------SISAQSNFAVGAVVNAS--FGSITELTFYITAL 

LcaCAX   397 LSYYIGMAIARK-----------------------KKKKKKKKNFLQGAMTARTVVFGSILKKKKKKDAL 

XtrCAX   392 LSYYIGMAIA---------------------------SVSAQSNFAVGAVVNAT--FGSIIELTFYITAL 

AcarCAX  389 LSYYIGMAIA---------------------------SISAQSNFAVGAVVNAT--FGSITELTFYITAL 

GgaCAX   411 LSYYIGMAIARSAGMWGCVVVAAGTCVDPSDILLSSPSISAQSNFAVGAVVNAT--FGSITELTFYITAL 

OanCAX   377 LSYYIGMAIA---------------------------SISAQSTFAVGAVVNAT--FGSVIELTFYITAL 

ShaCAX   280 LSYFTGTAIA---------------------------SISAQSSFAVGAVVNAT--FGSIIELTLYITAL 

 

                                                                          Δ    

CteCAX   337 VA--GKRQVV-NCYDQLVKSALVGTLLATTLLI-PGISMVIGGLKHQNQVFNYRSAGITATLLFVSVAGA 

AcaCAX   419 KK--GRDDNE-TCFVELVKSTLTGSILCCILLV-PGLSMVIGGLKFRRQNFNPKSANISSSLLFVAVIGV 

SpuCAX   424 LKQRGNVPQG-ICYSEIVKSALTGTLLATMLFI-PGICMMVGGLKHKEQRFNVRSMSVSATLLFISVVGV 

BflCAX   345 VK--GAEHVN-NCYSELVKSALTGTLLATMLFI-PGLCMIIGGLKHHEQYFNLRSAGVSSTLLFVSVAGA 

TruCAXa  458 LR--GHRAGT-RCYEEVVKAALTGTLLGCILFI-PGVCMIIGGIKHQEQRFNSRSAGVSSALLFISIGGV 

TruCAXb  433 LR--GHQAAN-PCLQEVVKSTLTGTLLGCTLFI-PGVCMIIGGLKHSEQTFNSRSTGVSSALLFISVGGV 

LcaCAX   444 IS--GLRERDQACEHSAVNQILKSWIWGVLYFQ-SGSASLRRGVSYLQHTIDWRTMQLHFFFFFFFFFKL 

XtrCAX   433 IK--GAREGN-RCYEEVVKSALTGTVLGCVLFV-PGLCMIIGGIKHREQRFNSRSAGVGSALLFISVGGV 

AcarCAX  430 IK--GAREKN-KCYEEIVKSALTGTLLGCVLFI-PGLCMVIGGIRHQEQRFNSRSAGVSSALLFLSVGGV 

GgaCAX   479 IK--GSREGN-SCYAEIVKSALTGTLVGCVLFV-PGLCMVIGGIRHQEQRFNSRSAGVSSALLFLSVGGV 

OanCAX   418 IK--GAHEGS-RCYEEVVKAALTGTVLGCTLLVPPGLPFIPPGLRRERREFPDDSQGASRLALWEKCGGI 

ShaCAX   321 MK--GAQEGN-RCYEEVVKSALTGTVLGCILLV-PGLCMVIGGMHHSEQKLNHQSAGVSSALLFLSVGGV 

 

 

CteCAX   403 FAPSIFARSFGSMSCYECFRANVTN------------SSAFSMSCAQCDYTMV--SVHFLVYPSH-TMSL 

AcaCAX   485 FAPTIFSKIYGNLECDSCEPH--SEVN-------GTIKNGTGFLCSGCRTVTVGPDNNQSLYKAH-VEPL 

SpuCAX   492 FTPTIFTITLGGFECSQCFNS--TN------------HT--ALLCSGCTYVYK--LNEDSDFLNHKLRPL 

BflCAX   411 FAPTIFSKFYGSIVCSSCNNV--TSWSNINDSQLTVTGPSGSFMCSDCHQEVF--DQEGTLFNEH-IKPL 

TruCAXa  524 FAPTLFSKTFGDMVCDSCSGI--PG------------NATVPFTCRDCHYDTS--QTVPHLVLSQ-IEPL 

TruCAXb  499 FAPTLFSKAYGSLVCEACTNS--TGG---------NSTGSGPFVCHNCHYDVL----NGTLFHNH-VEPL 

LcaCAX   511 LVQIFFSVLLCGTLCAQCVYI--VP------------VYTTDIEEVSCCQDHM--ENNGTLFYSH-VEPL 

XtrCAX   499 FAPTLFSKVYGKMICGECMDI--SQ------------NETERYICSNCQTDVM--EVNSTAFYSE-VKPL 

AcarCAX  496 FAPTLFSKVYGRLVCGECHNI--TQ------------EPPGHYVCQSCHFDLM--ENNGTLYYSH-VEPL 

GgaCAX   545 FAPTLFSKVYGKLVCGECHNV--TQ------------NPLGHYLCHNCHFDLM--ENNGTLYYSH-VQPL 

OanCAX   485 LWDLCQSLALGLP-LLEKASS--ND------------PSLGKYTCILRGVGKV--ENNGTLYYSH-VQPL 

ShaCAX   387 FAPTLFSKVYGRLICRECQNV--TQ------------DPSGSYLCHSCRPDLM--KNNGTLYYNH-VQPL 

 

 

 



CteCAX   458 VYGCCLILPVAYVVGLIYSLKTHHK-HIYETFAA--E--GS-SG------H----HAVHWGRVKSLVILG 

AcaCAX   545 VYTCSLILPIAYIIGLIFSMKTH-TAEIFDDFEN--R--QRDEG------AGSHGGRAQWSRVKSTFILL 

SpuCAX   544 VYVCIALLFLAYVIGLIFSLKTH-T-HIIQESSS--HAGTSQAN------T-HSKPDVHWGRIKSTIILL 

BflCAX   476 IYTCAVLLPLAYISGLLFTLKTH-S-HIYDVEKT--E--DNNTAPNQDHNN-SHSTIAHWSRLKGVTILL 

TruCAXa  577 VYTISVLLPAAYLIGLVFTLKTH-S-HIYDIHIS--D--GHAGH------A-HGHHVVHWSRWRALAVLI 

TruCAXb  553 VYTVSALLPAAYIIGLIFTLKTH-S-HIYDIHVG--E--GRVTG--------NHGAVVHWSRWRSLLILV 

LcaCAX   564 VYTVSVLLPIAYIIGLVFSLKTH-S-HIYDIHVS--D--CHAPG------H-HRNAIVHWSRWRALIILV 

XtrCAX   552 VYTVSILLPAAYIIGLLFTLKTH-S-HIYDIHIS--D--CHVPG------H-HHSAVVHWSRWRAMIILL 

AcarCAX  549 VYTVSLLLPVAYIIGLVFALKTH-S-HIYDIHVS--D--CHLPG------H-HHSAVVHWSRWRAMVILL 

GgaCAX   598 VYTVSLLLPAAYLIGLFFTLKTH-S-HIYDIHIS--D--CHMPG------H-HHSAVVHWSRWRALVILL 

OanCAX   537 VYTVSLLLPFAYLIGLFFTLKTH-S-HIYDIHVS--D--LLVPG------H-HHRAVVHWPRWRALLLLL 

ShaCAX   440 VYTVCLLLPTTYLVGLLFTLKTR-S-PSYVLHSNCGP--CKWPG------P-HRGAVVAWPRWRALLLLL 

                                          

                                          α2-repeat 

 

CteCAX   512 TAVLLMSLCAELVTKNIEPILKSTG-FSVYFVGALFLGVVPDIPEILVGIQFALQNNIALSIEVGSCVAV 

AcaCAX   604 LCATAIALSSDLISANIPPLLNASG-ISEYFIGVTLLSIVSMLAEIVNGIQFSLQNNVNLAIEIGSAAAI 

SpuCAX   603 VAVALMSLSAEVVVQNLEPIISSSTVIKPVFIGVTVLAVVPDLPEIINGIQFALKNNINLSLEIGCSVAV 

BflCAX   539 VGTVLMSLCADLVTENMQPILTGSG-VSQVRP-------------------------------------- 

TruCAXa  634 AATVLMACCADLSTENIEPFLN-YS-ISQYFIGVTLLAMVPELPEIVNGIQFALQNNISLSLEVGSCIAV 

TruCAXb  609 LATVLTSACADLVTENIQPILNQPK-VSQYFIGVTVLAMVPEIPEIVNGIQFALYNNISLSLEVGICIAV 

LcaCAX   621 VATLFMSACADLVTEHINPILTHST-VSQYFIGVTLLAMVPELPEIVNGIQFALQNNLSLSIEVGSSIAV 

XtrCAX   609 GSTLLMSACADLATEHISPILKEAT-VSQYFIGVTILALIPELPEIVNGIQFALLNNLSLSIEIGSCIAV 

AcarCAX  606 LATLCMSACADLATEHISPILENSP-VSQYFIGVTVLAMVPELPEIVNGIQFALQNNLSLSIEIGNSIAV 

GgaCAX   655 LSTLCMSACADLATEHISPILTNST-ISQYFIGVTVLAMVPELPEIVNGIQFALQNNLSLSIEIGNCIAV 

OanCAX   594 LSTLCMSACADLATKHISPILESST-VSQYFIGVTVLAMVPELPEIINGIQFALQNNLSLSIEIGNCIAV 

ShaCAX   499 LSTFCMSACADLATEHISPILKSST-VSQYFIGVTVLAMVPELPEIVNGIQFALQNHLSLSIEIGSCIAV 

 

                                                         Δ    

CteCAX   581 QVCMVQIPVVVLANLVY----------------------------------------------------- 

AcaCAX   673 QVCMVQLPIIVLANLIY----------------------------------------------------- 

SpuCAX   673 QVCLLQIPVLVIVDAIV----------------------------------------------------- 

BflCAX       ---------------------------------------------------------------------- 

TruCAXa  702 QVCMIQIPLLILFNAFY----------------------------------------------------- 

TruCAXb  678 QVCMIQIPLLVLFNTFY----------------------------------------------------- 

LcaCAX   690 QVCMLQIPVLVLFSVFC----------------------------------------------------- 

XtrCAX   678 QVCMLQIPILVLFSVFY----------------------------------------------------- 

AcarCAX  675 QVCMLQIPIVVLFTVFY----------------------------------------------------- 

GgaCAX   724 QVCMLQIPILVLFTIFYVSSPGTGPVTPNPTGRVTQHHMARAQPLSSVSSPIRSVHREVGSDALLPWPML 

OanCAX   663 QVCMLQIPILVLFSIFY----------------------------------------------------- 

ShaCAX   568 QVCMLQIPILVLFSIFY----------------------------------------------------- 

 

 

CteCAX   598 --------------------------------------PLNFYLIFSEMHIWAVVIGVLLNNYVFVDGKS 

AcaCAX   690 --------------------------------------PMGFNAVFSDIHLWAIVFAVIVINYIFQDGKS 

SpuCAX   690 --------------------------------------NLGFNLVFNELHLWSVIISVIIINYIFVDGKS 

BflCAX       ---------------------------------------------------------------------- 

TruCAXa  719 --------------------------------------DVGFTLIFSDIHLWASIFSVILVNYIFMDGKS 

TruCAXb  695 --------------------------------------DVGFVLLFSDLHLWASIFSVILTNYIFMDGKS 

LcaCAX   707 --------------------------------------PKSFTLLFSDLHLWASIFSVILMNYIFMDGKC 

XtrCAX   695 --------------------------------------ATDFTLIFSDLHLWASIFSVILMNYIFMDGKC 

AcarCAX  692 --------------------------------------PTDFILVFSDLHVYASIFSVVLMNYIFMDGKC 

GgaCAX   794 FLAQGMHGMNMGDTQVSIWGWQGTVLAGHKGTTLSILQPTNFTLVFSDLHVYASMFSVVLMNYIFMDGKC 

OanCAX   680 --------------------------------------PTGFKLLFSDLHVYASMFSVILMNYIFMDGKC 

ShaCAX   585 --------------------------------------PTGFMLFFSDIHVYASMFSVILMNYIFMDGKC 

 

 

CteCAX   630 NYFQGACLVATYTVLIMMYFFAPDDNISTEC----- 

AcaCAX   722 DYFQGSIVVFIYILLMAMYFFTVTPEQ-AVCKSQ-- 

SpuCAX   722 DYFQGCMLCIIYFFLLAMFFFAGDSTK-TDCSILNG 

BflCAX       ------------------------------------ 

TruCAXa  751 DYFQGTALVVVYLILLAVYYFAPSPPAC-------- 

TruCAXb  727 DYFQGTALVVVYFVLLALYYFAPSPAGC-------- 

LcaCAX   739 DYFQGTVLVVVYLILMAMYFFAPSPIGC-------- 

XtrCAX   727 DYFQGTVLVFVYFILLAMYFFAPSPVGC-------- 

AcarCAX  724 DYFQGTVLVMVYFILMAVYYFAPSPAGC-------- 

GgaCAX   864 DYFQGTVLVMVYFILLAVYFFAPSPSGC-------- 

OanCAX   712 DYFQGTVLVMVYLILLAVYFFAPSPAGC-------- 

ShaCAX   617 DYFRGTVLVMVYFLLLAVYFFAPSPAGC-------- 

 

 

 




