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S1. Structural and functional key residues conserved in the CDF family (PF01545).

Transmembrane domains (TM1-6), residues of metal binding sites A, B, and C (red, blue and

green dots) respectively, as well as the interlocked (Lys’’-Asp?®’), salt-bridges (black dots) were

located by comparison with the reported structure of YiiP°. The consensus sequence region

reported for the CDF protein family® is black underlined (in TM2-3). The amino acid positions

involved in protein function/activity as well as substrate selectivity (yellow highlighted) were

located by comparison with previous works #2%5263638 The CDF conserved regions were

obtained from the Pfam HMM-domain and aligned with ClustalO. This 11-sequences alignment

is a sample of the alignment of 318 CDF sequences used to infer the phylogeny.
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Figure S2. Comparison of conserved residues carrying potential N- ligand donors present in CDF
proteins of clade 111 (Ni?*/Co?"), Zn* -transporting CDF (clades 111, V, X1, VII,VIII) and 21 sole
Zn-CDF proteins contained in the Table S1. The putative metal binding site A among the
different groups is indicated by red arrows. The conserved and group specific Asn and Arg
residues (black arrows) in group Il proteins were present and functionally analyzed in NepA.
Numbering corresponds to R. etli NepA, E. coli YiiP, A. thaliana AtMTP1, S.cerevisiae ZRC1
and H. sapiens ZnT5 proteins from 111, V, VII, X and XI clades, respectively. For the 21 sole Zn

CDF proteins the numbering of E. coli ZitB was used. Logos were built using Consurf (see

methods).

- An exposed residue according to the neural-network algorithm.
- A buried residue according to the neural-network algorithm.

- A predicted functional residue (highly conserved and exposed).
- A predicted structural residue (highly conserved and buried).

- Insufficient data - the calculation for this site was

performed on less than 10% of the sequences.
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A PsaPA129T I T 1 (23/30)
WmDmeF [ T 1(22/43)
SO 2045 T MM (3481
Boen_47610 I 1 1(21/41)
blI5050L T - 1(17/28)
Mmamb_1013 I - 1(12/22)
Mmamb_1234 I | 1(10/16)
Aw0891l I T 1(17/41)
SMA04167 I | 1(18/28)
CepAl I I 1(24/47)
B RL1351] I — 1(18/40)
HMTPIL I T 1(22/48)
NgMTPLI I I 1 (2971)
NtMTPLal I I (2971)
NtMTP1b[ I N (28m1)
TgMTPla[ I T 1(19/49)
TgMTP1b[ T T 1(19/49)
TgMTP1cL T I 1(21/55)
TgMTPLt2L I - 1 (7119)
OsMTPI[ I T 1(29/64)
PtAMTPIL I T 1(22/52)
AtMTPIL T T 1(24/50)
AMTPL I T 1(26/54)
Cgl2783[ I 1(0/0)
SCO1310 N I 1(15/46)
AAS20133 CHEEE I 1 (11/32)
Mb2050c[HE I 1(5/21)
MtH3_2140 30 I 1(5/21)
Rv2025 (I I 1(5/21)
Mvan_322 5/ I T 1(15/46)
Milv_1902 (T 1(12/39)
Mmcs_1489CK I 1(213)
Mvan_37 26— | 1(15/63)
S7335_4872 M I 1(715)
Rsw2_202 1 I 1(9/24
RL1175C M I 1(9121)
NepA I T 1(8/2(
CIATCH3409 I I 1(8/18)
Mpal_2329 [ I 1(11/26)
MMO167 (R I 1(11/37)
MAO0805 (I I 1(17/59)
Mbar_A2147C___ N I 1(10/22)
Mbar_A3649C I I 1(10/26)
Mbar_A1220l | I 1(7/13)
MA4005 Il I 1(5/15)
—
50 residues

Figure S3. Group-specific His-rich stretches present in Co**, Zn** and Ni?* transporters grouped
in clades XI1 (A), VII (B) and 111 (C), respectively. In HYMTP1* or AtMTP1% proteins of group
VIl middle His-rich tracts are required for proper protein function and substrate selectivity. The
role of equivalent regions in group Il and XII proteins is unknown. The number of His-residues
over the complete stretch-length is shown in parenthesis. Characterized CDF proteins are shown
in black bold. The red line indicates the position of the first residue (TM2) of the putative metal

binding site A.



