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CCX3     1 MSAVSFLYSSKTPKFRGVFNGICALVLFCFFFDRSELLRNPLLRNASFVNGGSGSTSGGI
CCX4     1 MRAVNFMYSSNNPKFRGIFNGLCAIILFIFFFDQSDIYRNPLLKNLSFVDS-SGKFNRGF
NCKX6    1 ----------------------MASRWLALLWAPVFLCVALLLETASGTGD---------
CAX1     1 ----------------------MAGIVTEPWSVAENGNPSITAKGSSRELR---------
 
CCX3    61 TQFMVIRRNARQIETNGSGNNSSLSSSSTVLCSGLHKHMGYADQCEFLKANPICS-PDGF
CCX4    60 SQFTVPRRHLSEVDTNGSSGNSSLSGDSTVSCSGLHEHRGYADQCEFLKSNPICS-PDGF
NCKX6   30 -PSTKAH---GHIQFSAGSVNQTAMADCRAVCG-----LNTSDRCDFVRRNPDCRSEAGY
CAX1    30 ---------LGRTAHNMSSSSLRKKSDLRVIQK-----VPYKGLKDFLSNLQEVI----L
 
CCX3   120 FDYLSFFYCSCR-DFSILGYMMLGVWLVALFYLLGNTAADYFCCSLEKLSKLLRLPPTVA
CCX4   119 FDYLKFFYCSCR-DFKILGYILLGVWLVALFYLLGNTAADYFCCSLEKLSKLLRLPPTVA
NCKX6   81 LDYLEGIFCYFPPNLLPLAITLYVFWLLYLFLILGVTAAKFFCPNLSAISTNLKLSHNVA
CAX1    72 GTKLAILFPAIPAAIICTYCGVSQPWIFGLSLLGLTPLAERVSFLTEQLAFYT--GPTLG
 
CCX3   179 GVTLLPLGNGAPDVFASIAAFVGTDKGEVGLNSVLGGAVFVTSVVVGIVSLCVADKEVKI
CCX4   178 GVTLLPLGNGAPDVFASIAAFVGSDKGEVGLNSVLGGAVFVTCVVVGIVSLCVADKEVKI
NCKX6  141 GVTFLAFGNGAPDIFSALVAFSDPRTAGLAIGALFGAGVLVTTVVAGGITILHP---FMA
CAX1   130 GLLNATCGNATELIIAILALTNN--KVAVVKYSLLGSILSNLLLVLGTSLFCGG------
 
CCX3   239 DKNCFIRDLSFFLFSLVSLLVILMVGRVTVRIAIAFVSIYVVYAFLVAANVILRKHAKRF
CCX4   238 DKKCFIRDLSFFLFTLVALMVILMVGKVTVGIAIAFVSIYVFYASLVAANEILRKHSRRL
NCKX6  198 ASRPFLRDIAFYMVAVFLTFTALYLGRITLAWALGYLGLYVFYVVTVIICTWVYQRQRSR
CAX1   182 -IANIRREQRFDRKQADVNFFLLLLGFLCHLLPLLVGYLKNGEASAAVLSDMQLSISRGF
 
CCX3   299 KLEALTPLLPMQGSVFS-PSVGEDMPMNTPLIETETEDGPPRLQS-LPQWMWASNVAIYS
CCX4   298 KLDSITPLLPMQGSVFSSPSVEEDIPMYSPLMELDTGEGPPRLHDSLPQWMWATNVAIYS
NCKX6  258 SLVHSISETPELLSESE-----EDQMSSNTNSYDYGDEYRPLLLG-----Q-ETTVQILI
CAX1   241 SIVMLISYIAYLVFQLWT----HRQLFDAQEQEDEYDDDVEQETA---------------
 
CCX3   357 NHFAKVSVHDEDRPPWGWIDDTAEVESSSCTKFTSLLEIPLTIPRRLTIPSVEEDTWSKT
CCX4   358 NHFAKANVHDEERPPWGWTEDGAEVESSLCSKITSLLETPLTVPRRLTIPLIEEDSWSKT
NCKX6  307 QALNPLDYR------K-WRTQSISWRVLKVVKLPVEFLLLLTVP--VVDPDKDDRNWKRP
CAX1   282 ------VIS---------------FWSGFAWLVGMTLVIALLSEYVVATIEEASDKWNLS
 
CCX3   417 YAVASVSLAPVLLASLWSS--QDDVSLQACGVAYFFSVVIGSTLGFLAYKNTEPDHPPRR
CCX4   418 YAVASVSLAPVLLSFLWSS--QDDTSLQARIVAYFIGIAIGSTLGYLAFKNTEPDRPPQI
NCKX6  358 LNCLQLVISPLVLVLTLQSGVYGLYEIGGLLPVWAVVVIVGTALASVTFFATSNREPPRL
CAX1   321 VSFISIILLPIVGNAAEHAG----------------------------------------
 
CCX3   475 FLIPWVLGGFIMSIVWFYMIANELVALLVTFGEIYGINPSILALTVLAWGNSMGDLVSNI
CCX4   476 YLIPWVLGGFIMSIVWFYMIANELVALLVTFGGIYGINPSILGLTVLAWGNSMGDLVSNI
NCKX6  418 HWLFAFLG-FLTSALWINAAATEVVNILRSLGVILRLSNTVLGLTLLAWGNSIGDAFSDF
CAX1   341 ---------AVIFAFKN---K-LDISLGVALGSATQIGLFVVPLTIIVAWILGINMDLNF
 
CCX3   535 ALTMNGGDGVQIALSGCYAGPMFNTLVGLGMSMLFGAWSKSPDTYMLPEDKSLFYTLG-F
CCX4   536 ALSMNGGDGVQIALSGCYAGPMFNTLVGLGMSMFLGAWSKSPETYMIPEDNSLFYTLG-F
NCKX6  477 TLARQG--YPRMAFSACFGGIIFNILVGVGLGCLLQIIRNHVVEVKLEPDGLLVWVLASA
CAX1   388 GPLETG----------CLAVSIIITAFTL------------------Q-DGSSHYMKG-L
 
CCX3   594 LVLGLVWAMVILPRNDMQPSRTLGVGLIAIYLIFVTFRLSCAMGFIPWAAS 
CCX4   595 LIFGLIWSLVMLPRNEMRPNKVMGIGLITLYLIFVTFRLSSAMGFIPWASS 
NCKX6  535 LGLSLIFSLVSVPLQCFQLSKAYGLCLLLFYVCFLVVVLLTEFGVIHLKKA 
CAX1   418 VLLLCYFIIAICFFVDKLPQKQNAIHLGHQAMNNVVTATGGGVFSSS----
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Figure S1. AtCCX3 and AtCCX4 amino acid comparison to the CAX family of transporters and

 

HsNCKX6.  A, 
Phylogenetic

 

tree showing the relative distance of predicted CAX to CCX proteins, including HsNCKX6 (Phylip

 

package 
from the protest software program

 

; Felsenstein, 1989) Bar represents percent change in amino acids.  B, Protein sequence 
comparison of AtCCX3 and AtCCX4 to AtCAX1 and HsNCKX6.  Alignment of deduced amino acid sequences were 
performed using ClustalW

 

1.8 program (Thompson et al., 1994).  The autoregulatory

 

domain of CAX1 is underlined in red.  
The yellow boxes mark the highly conserved α1 and α2 domains that are absent from AtCAX1.  C, Predicted topology of 
HsNCKX6, AtCAX1, AtCCX4 (At1g54115) and AtCCX3 (At3g14070) analysis done using TMHMM algorithm 
(Sonnhammer

 

et al., 1998; Krogh

 

et al., 2001); http://www.cbs.dtu.dk/services/TMHMM/)
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