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R161, K452 and R460 residues are vital for metal-citrate
complex transport in the CitMHS secondary transport protein
Citg. from Streptomyces coelicolor
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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). Cits, is predicted to

weigh ~50 kDa.
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Cits —-MLT ILGFAMIATFLVL IMMKKMSP I AALVL I PALFCVLVGKG-—----
Citee —-MLAILGFLMMLVFMAL IMTKRLSVLTALVLTP IVFALIAGFG-—----
Citse ——MLATLGFVMMIVFMYL IMSNRLSAL IAL IVVP IVFAL 1SGFG-—----
Citer ~MLLTILAYGMI I IFMYV IMKKKLSPFTSLV1IPLIFTLIAIATGVASPP
Cits, MMLLTMLAYAMI IVFMYVVMKKKMTPFTALVMIPLIMT IAVILTGSADFN
Cite e AHLGDYV 1DGVSSLAPTAAMLMFAIVYFGVMI
Citew, e FTEVGDMM1SG IQQVAPTAVMIMFAILYFGIMI
Citee e KDLGEMMIQGVTDLAPTGIMLLFAILYFGIMI
Cites P e GADGVVPEVN- IGNFVLDG ISTTSKTGIMLLFAILYFSIML
Cits, ADAKFVAFVGDGG I AKDLTAIGPMVMYG INNTAKTG IMLLFAILFFSVML
Cits DVGLFDP IVRAILKFCKADPMR IVVGTALLAAIVSLDGDGSTTFMITVSA
Citge DTGLFDPMVGK I LSMVKGDPLK IVVGTAVLTMLVALDGDGSTTYMITTSA
Citse DSGLFDPL 1AKILSFVKGDPFK I AVGTAVLTMT ISLDGDGTTTYMITIRA
Citer DAGLFDP I TKKMIYFAKGDPMKVLMATAVVAAAVSLNGDGTTTTL ICCSA
Cits, DAGLFDP I TEKMIRFAKGDPMKVL I ATAVVAAAVSLNGDGTTTTL ICCSA
Cits MYPLYKRLKMSLVVMTGVAAMANGVMNTLPWGGPTARAATALKVDATD I F
Citee MLPLYLLLG IRP 1 ILAGIAGVGMG INNT I PWGGATPRAASALGVDPAELT
Citse MLPLYKRLGMNRLVLAG I AMLGSGVMN I I PWGEPTARVLASLKLDTSEVF
Citer FIP1YKKLNVMKLMNLGVLV ILQNT IMNLLPWGGPTARAMAVLEVD-ADIL
Cits, FLP 1'YKKLDMK IMNLGVL I 1LQNT IMNLLPWGGPTARAMSVLGVG-PEIL
Cits VPMIPALAVGLVAVVV-LAYVLGLRERRRLGTLSLDGAPEREPETETVLV
Citse GPMIPV 1ASGMLCMVA-VAYVLGKAERKRLGV I ELKQPANANE - - —————
Citeer TPLIPAMIAGI LWV IA-VAY I LGKKERKRLGV 1S I DHAPSSDP--—-———
Cites SYLAPGMILSVLYVIFFVAYRMGKKERARLGVTTLTDKELEEMT - —-——~—
Cits, GYLAPGMILSLLYVICWVAPSMGRKERAKLGV IDLSEEDMRQLT - --—-~—
Cits GAGAGTGAAGL SGAGAGAGAGAARGAAGGPGAAGDRDTGAGGESDDDFKG
Citea e PAAAVE-————————— DEWK-
Citewr EAAP—— - LK-
Citer e IVNDPE-———————— LLEIR-
Cits, DITDPD-———————- TLFIR-
Cits LDPNRPTLRPRLYWFNALLTLALLTAMIME-——————-———— LLPIPVLF
Citew e RPKLWWFNLLLTLSLIGCLVSG--———-———-—~— KVSLTVLF
Citew  mmmmme- RPALQWFNLLLTVALMAALITS=——————————— LLPLPVLF
Citer e RPKNFAFNG I LT IVL I GWLVLSSFVGQLGLPSWIEMPPLLLF
Citey3 mmmmm RPKNFVFNATLTIGL I TWLVAGSFN-—-——- KSIAMAPLLLF
Cits LIGAALALTVNFPHIPDQKAR I AAHADNVLNVSGMVFAAAVFTGVLTGTG
Citse VIAFCIAL IVNYPNLEHQRQR I AAHSSNVLAIGSMIFAAGVFTGILTGTK
Citse MTAFAVALMVNYPNVKEQQKR I SAHAGNALNVVSMVFAAG I FTGILSGTK
Cites LVGTCIALMINYPKLKDQSSR I SANAGDAVQVV I LVFAAGVFMGLFQGSG
Cits, AVGTCIALMVNYPVLKDQSKR I GDNAGDAVQVV I LVFAAG I FMGLFQGSG
Cits MVDHMANWLVDT IPDGMGPQMGLVTGLLSLPLTYFMSNDGFYFGVLPVLA
Citse MVDEMA I SLVSMIPEQMGGL IPAIVALTSG IFTFLMPNDAYFYGVLPILS
Citse MVDAMAHSTRSL IPDAMGPHLPL I TAIVSMPFTFFMSNDAFYFGVLP 1 1A
Citer MANALANSFVN I 1PKQLAGAWGLY I AF I SAPGTFF I SNDGFYFGVLPVLA
Cits, MASALAQSFAT I IPKQLAGFWGLY IALVSAPGTFFISNDGFYYG I LPVLA
Cits EAGQAHGVSTLE I ARAS I VGQPLHMSSPLVPAVYVLVGMAKVEFGDHTRF
Citge ETAVAYGVDKVE IARAS I 1GQP IHMLSPLVPSTHLLVGLVGVS I DDHQKF
Citse EAASAYG I DAAE I GRASLLGQPVHLLSPLVPSTYLLVGMAGVSFGDHQKF
Citer EAGRSYGFDNMSMALASLMGQAFHLLSPLVAF IYLLLRLTGLDMGQWQKE
Cits, EAGAEYGFSNMAMALASLMGQAFHLLSPLVAF IYLLLRLTGLDMGEWQKE
Cits VVKWAVLTSLVILAAGILFGI I -—————-

Citse ALKWAVLAV IVMTAIALLIGAISISV---

Citee TIKWAVGTTIVMTIAALLIGI ISF-———-

Cites SAKYALGIFVIFVVT IVALGHMPLF1PQN

Cits, AAKYAL ITFVIFVT I 1ANMGQMPLY 1PQ-

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. Ca*-citrate uptake by K452C. Solid diamonds represent Ca*'-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 Mg*'-citrate
transport. Experiments were performed at least in triplicate.



