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—————————————————————————————————————— MAHSHSHTSSHLP-EDNNARRL
—————————————————————————————————————— MAHSHSHADSHLP-KDNNARRL
—————————————————————————————————————— MGHNHNEG--------ANKKVL

MASRSFFGALWKSEASRIPPVNLPSVELAVQSNHYCHAQKDSGSHPNSEKQ---RARRKL
__________________________________________________ MKLGSKQVKI
—————————————————————————————————————————————————— MITG-KELRI
_________________________________________________ MGCWGRNRGRL
_________________________________________________ MGCWGRNRGRL
______________________________________________ MN-QSYGRLVSRAA
______________________________________________ MDTNSRNRLIKSAS

LYAFGVTAGFMLVEVVGGFLSGSLALLADAGHMLTDTAALLFALLAVQFSR-RPPTIRHT
LFAFIVTAGFMLLEVVGGILSGSLALLADAGHMLTDAAALLFALLVVQFSR-RPPTVRHT
LISFIMITGYMIIEAIGGFLTNSLALLSDAGHMLSDSISLMVALIAFTLAE-KKANHNKT
FISFLIIGLYMFIEIIGGLLANSLALLSDGIHMFSDTFSLGVALVAFIYAE-KNATTTKT
KIALALTGTFLIAEVVGGVMTKSLALISDAAHMLTDTVALAIALAAIAIAK-RPADKKRT
YVASAICLVFMIGEIIGGYLAQSLAIMTDAAHLLTDFASMLISLESLWVSS-RPATKTMN
ISLLLLDTVFFGIEITTGYLSHSLALIADSFHMLNDIISLVVALWAVNVAKNRNPDSTYT
ISLLTLDTVFFLLEITIGYMSHSLALIADSFHMLNDIISLLVALWAVDVAKNRGPDAKYT
LCMLLLTFMFMVLEVVVSRVTASLAMLSDSFHMLSDVLALVVALVAERFARRTHATQKNT
LCMLLLTFMFMVLEVVVSRVTASLAMLSDSFHMLSDVLALVVALVAERFARRTHATQKNT
IAATAMASLLLLIKIFAWWYTGSVSILAALVDSLVDIGASLTNLLVVRYSL-QPADDNHS
YLSVTTALIILSIKLYAWVVTDSQSILAALIDSMLDITSSFINLIALRFAL-QPPDHHHR

FGWLRLTTLAAFVNAIALVVITILIVWEAIERFRT-PRPVEGGMMMAIAVAGLLANILSFE
FGWLRLTTLAAFVNAIALVVITLLIVWEAIERFYT-PRPVAGNLMMVIAVAGLLANLFAF
FGYKRFEILAAVINGAALILISLYIIYEATIERFSN-PPKVATTGMLTISIIGLVVNLLVA
FGYKRFEVLAALFNGVTLFVISILIVFEAIKRFEFV-PSEVQSKEMLIISIIGLIVNIVVA
FGYYRFEILAAAFNALLLFGVAIYILYEAYLRLKS-PPQIESTGMFVVAVLGLIINLIS-
FGWQRAEILGALLSVLSIWVVTGVLVYLAVQRLISGDYEIKGDTMLITSGCAVAVNIIMG
YGWKRAEILGALINAVFLIALCVSILIEALQRITAPPVIENPKEFVLYVGVAGLISNTVGL
YGWKRAEILGALINAVFLIALCFSIMIEALQRLIEPQEIQNPRLVLYVGVAGLISNVVGL
FGWIRAEVMGALVNAIFLTGLCFAILLEAVERFIEPHEMQQPLVVLSVGVAGLLVNVLGL
FGWIRAEVMGALVNAIFLTGLCFAILLEAVERFIEPHEMQQPLVVLSVGVAGLLVNVLGL
FGHGKAESLAALAQSMFISGSALFLFLTGIQHLISPTPMTDPGVGVIVTIVALICTIILV
FGYEKLQDLTIFSQSIFFFASAFFVGFSSVKSLFEKTKPENISDGTTVMYVCIFLTIILV

LALHQS-—====—————— == m -
FLFHDN-DQEHGHGHGHSHGGIFA-DHEMHMPSSHTHTHAHVDGIENTTPMDSTDNISET
FLFHDH-GSDS--LHSHSHGSVESGNNDLDIESNATHSHSHAS-LPNDNLAIDEDAISSP
CLFHHHSGEGQGAGHGHSHGHGHGHLAKGARKAGRAGGEAGAPPGRAPDQEPDQEETNTL
CLFHHHSGEGQGAGHGHSHGHGHGHLAKGARKAGRAGVEAGAPPGRAPDQ----EETNTL

——————————————————————————————————————————— GSEEK-NLNVRAAALHV
——————————————————————————————————————————— GSDEK-NLNVRAAALHV
——————————————————————————————————————————— GGDTKNNLNIRGAYLHV
——————————————————————————————————————————— GGDTSHNLNMRGAFLHV
——————————————————————————————————————— MRMLSSGQSSSLNVKGAYLEV
——————————————————————————————— GHGHSHGHSHEDSSQQQOQNPSVRAAFTHV
MPNAIVDSFMNENTRLLTPENASKTPSYSTSSHTIASGGNY TEHNKRKRSLNMHGVFLHV
GPSGQIGEVLPQSVVNRLSNESQPLLNHDDHDHSHES-———-~ KKPGHRSLNMHGVFLHV
VANTSNSNGLKADQAEPEKLRSDDPVDVQVNGNLIQESDSLESEDNRAGOLNMRGVFLHV
VANTSNSNGLKADQAEPEKLRSDDPVDVQVNGNLIQESDNLEAEDNRAGOLNMRGVFLHV
——————————————————————————————————————————— VVRRTQSQAVRADMLHY
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Figure 1: Multiple alignment of the CDF family proteins. The residue # in each
protein is indicated by the number presented at each end of the line. Mutated residues in
bold print are indicated by the number on top 1: E35, 2: H53, 3: M54, 4: H159, 5: D163,
6: D186, 7: E214, 8: D221, 9: H240, 10: H241, 11: G248, and 12: C294). The accession
number of each protein is as follows. ZitB Escherichia coli: P75757, CzcD Ralstonia
metallidurans: CAA67085, Yiip Escherichia Coli: P32159, P34 Rickettsia rickettsii:
P21559, Cotl Saccharomyces cerevisiae: P32798, Zrcl Saccharomyces cerevisiae:
P20107, Zntl Rattus norvegicus: Q62720, Zntl Mus muculus: Q60738, Znt2 Rattus
norvegicus: Q62941, CzcD Bacillus subtilis: C69612, CzrB Staphylococcus aureus:
BAB43232, ZitB Salmonella typhi: Q8Z8B6.



