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S-1. Acrylamide gels of the JW E. coli cells expressing CitSc, R161A, K452C, and 
R460C. Gel is a 10% polyacrylamide gel. Expression conditions are as describe din the 
text  Markers are NEB Protein Marker, Broad Range (2-212 kDa). CitSc is predicted to 
weigh ~50 kDa.  
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CitSc            --MLTILGFAMIATFLVLIMMKKMSPIAALVLIPALFCVLVGKG------ 
CitBs1                        --MLAILGFLMMLVFMALIMTKRLSVLTALVLTPIVFALIAGFG------ 
CitBs2                        --MLAILGFVMMIVFMYLIMSNRLSALIALIVVPIVFALISGFG------ 
CitEf                        -MLLTILAYGMIIIFMYVIMKKKLSPFTSLVIIPLIFTLIAIATGVASPP 
CitSm                        MMLLTMLAYAMIIVFMYVVMKKKMTPFTALVMIPLIMTIAVILTGSADFN 
 
CitSc    ------------------AHLGDYVIDGVSSLAPTAAMLMFAIVYFGVMI 
CitBs1                    -----------------FTEVGDMMISGIQQVAPTAVMIMFAILYFGIMI 
CitBs2                        ------------------KDLGEMMIQGVTDLAPTGIMLLFAILYFGIMI  
CitEf                    P--------GADGVVPEVN-IGNFVLDGISTTSKTGIMLLFAILYFSIML 
CitSm                        ADAKFVAFVGDGGIAKDLTAIGPMVMYGINNTAKTGIMLLFAILFFSVML 
 
CitSc    DVGLFDPIVRAILKFCKADPMRIVVGTALLAAIVSLDGDGSTTFMITVSA 
CitBs1                        DTGLFDPMVGKILSMVKGDPLKIVVGTAVLTMLVALDGDGSTTYMITTSA 
CitBs2                        DSGLFDPLIAKILSFVKGDPFKIAVGTAVLTMTISLDGDGTTTYMITIRA 
CitEf                         DAGLFDPITKKMIYFAKGDPMKVLMATAVVAAAVSLNGDGTTTTLICCSA 
CitSm                         DAGLFDPITEKMIRFAKGDPMKVLIATAVVAAAVSLNGDGTTTTLICCSA 
 
CitSc    MYPLYKRLKMSLVVMTGVAAMANGVMNTLPWGGPTARAATALKVDATDIF 
CitBs1                        MLPLYLLLGIRPIILAGIAGVGMGIMNTIPWGGATPRAASALGVDPAELT 
CitBs2                       MLPLYKRLGMNRLVLAGIAMLGSGVMNIIPWGEPTARVLASLKLDTSEVF 
CitEf                         FIPIYKKLNMKLMNLGVLVILQNTIMNLLPWGGPTARAMAVLEVD-ADIL 
CitSm                         FLPIYKKLDMKIMNLGVLIILQNTIMNLLPWGGPTARAMSVLGVG-PEIL 
 
CitSc    VPMIPALAVGLVAVVV-LAYVLGLRERRRLGTLSLDGAPEREPETETVLV 
CitBs1                        GPMIPVIASGMLCMVA-VAYVLGKAERKRLGVIELKQPANANE------- 
CitBs2                        TPLIPAMIAGILWVIA-VAYILGKKERKRLGVISIDHAPSSDP------- 
CitEf                        SYLAPGMILSVLYVIFFVAYRMGKKERARLGVTTLTDKELEEMT------ 
CitSm                         GYLAPGMILSLLYVICWVAPSMGRKERAKLGVIDLSEEDMRQLT------ 
 
CitSc    GAGAGTGAAGLSGAGAGAGAGAARGAAGGPGAAGDRDTGAGGESDDDFKG  
CitBs1                        -----------------------------PAAAVE----------DEWK- 
CitBs2                        -----------------------------EAAP--------------LK- 
CitEf                        -----------------------------IVNDPE---------LLEIR- 
CitSm                         -----------------------------DITDPD---------TLFIR- 
 
CitSc    LDPNRPTLRPRLYWFNALLTLALLTAMIME------------LLPIPVLF  
CitBs1                        --------RPKLWWFNLLLTLSLIGCLVSG------------KVSLTVLF 
CitBs2                        --------RPALQWFNLLLTVALMAALITS------------LLPLPVLF 
CitEf                         --------RPKNFAFNGILTIVLIGWLVLSSFVGQLGLPSWIEMPPLLLF 
CitSm                         --------RPKNFVFNAILTIGLITWLVAGSFN------KSIAMAPLLLF 
 
CitSc    LIGAALALTVNFPHIPDQKARIAAHADNVLNVSGMVFAAAVFTGVLTGTG 
CitBs1                        VIAFCIALIVNYPNLEHQRQRIAAHSSNVLAIGSMIFAAGVFTGILTGTK 
CitBs2                        MTAFAVALMVNYPNVKEQQKRISAHAGNALNVVSMVFAAGIFTGILSGTK 
CitEf                         LVGTCIALMINYPKLKDQSSRISANAGDAVQVVILVFAAGVFMGLFQGSG 
CitSm                        AVGTCIALMVNYPVLKDQSKRIGDNAGDAVQVVILVFAAGIFMGLFQGSG 
 
CitSc    MVDHMANWLVDTIPDGMGPQMGLVTGLLSLPLTYFMSNDGFYFGVLPVLA 
CitBs1                        MVDEMAISLVSMIPEQMGGLIPAIVALTSGIFTFLMPNDAYFYGVLPILS 
CitBs2                        MVDAMAHSTRSLIPDAMGPHLPLITAIVSMPFTFFMSNDAFYFGVLPIIA 
CitEf                        MANALANSFVNIIPKQLAGAWGLVIAFISAPGTFFISNDGFYFGVLPVLA 
CitSm                         MASALAQSFATIIPKQLAGFWGLVIALVSAPGTFFISNDGFYYGILPVLA 
 
CitSc    EAGQAHGVSTLEIARASIVGQPLHMSSPLVPAVYVLVGMAKVEFGDHTRF 
CitBs1                        ETAVAYGVDKVEIARASIIGQPIHMLSPLVPSTHLLVGLVGVSIDDHQKF 
CitBs2                        EAASAYGIDAAEIGRASLLGQPVHLLSPLVPSTYLLVGMAGVSFGDHQKF 
CitEf                         EAGRSYGFDNMSMALASLMGQAFHLLSPLVAFIYLLLRLTGLDMGQWQKE 
CitSm                        EAGAEYGFSNMAMALASLMGQAFHLLSPLVAFIYLLLRLTGLDMGEWQKE 
 
CitSc    VVKWAVLTSLVILAAGILFGII------- 
CitBs1                        ALKWAVLAVIVMTAIALLIGAISISV--- 
CitBs2                        TIKWAVGTTIVMTIAALLIGIISF----- 
CitEf                         SAKYALGIFVIFVVTIVALGHMPLFIPQN 
CitSm                         AAKYALIIFVIFVVTIIAMGQMPLYIPQ- 

 
S-2.  CLUSTAWL Multiple Sequence Alignment of the five functionally characterized  
CitMHS members. Conserved and similar amino acids are in blue and green. 
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S-3. Ca2+-citrate uptake by K452C. Solid diamonds represent Ca2+-citrate uptake by 
K452C, solid squares represent uptake with non-induced wild type, closed circles 
represent free citrate control in wild type, and closed triangles represent Mg2+-citrate 
transport. Experiments were performed at least in triplicate. 
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