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Figure S1. RP-HPLC chromatogram at A = 210 nm of pure METP3.
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Figure S2. MALDI-TOF spectrum of pure METP3.
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Figure S3. Visible spectra of Co(II)-METP3 complex in the absence (dotted line) and in the
presence (solid line) of 10% excess of Zn(Il), pH= 8.2.
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Figure S4. Spectrophotometric competition experiment of Co(II)-METP3 complex with Cd(II). The
saturation fraction 2[CdP»]/[P]t is plotted against the concentration ratio [Cd]t/[P]t. Solid line shows

the best fit of data points to equation (3) reported in the main text.
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Figure S5. RP-HPLC chromatogram at A = 210 nm of inter-molecularly oxidized METP3.
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Figure S6. RP-HPLC chromatograms at A = 210 nm of METP3 metal complexes. (a) Zn(II)-
METP3 complex 4 days after the preparation; (b) Co(II)-METP3 complex 2 hours after the
preparation.



Figure S7. Monomeric peptide chain of Zn(II)-METP3 complex: backbone atom superposition of
an ensemble of 30 representative NMR conformers along the RMD trajectory.

Figure S8. Monomeric peptide chain of Zn(II)-METP3 complex: backbone atom superposition of
the N-terminal (a) and C-terminal (b) segments in the ensemble of 30 representative NMR
conformers along the RMD trajectory.
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Figure S9. NOESY contour plot of the amide proton region of Zn(II)-METP3 complex (mixing
time 300 ms). NH-NH connectivities are labeled. The intermonomer correlation involving the &!
and amide protons of His**) is labeled in red.
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Figure S10. Pie chart showing the functions of proteins making up the C-X;-X>-H-X3 structural
database.
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Figure S11. Web logo analysis of the C-X;-X>-H-X3 motifs for: (a) the full dataset; (b) cluster 1;
(¢) Cluster 2; (d) Cluster 3; (e) Cluster 4.



Figure S12. Atom set used to superimpose the structures. The atoms included in the data set are
highlighted by pink spheres.



SUPPLEMENTARY TABLES

Table S1. Proton Chemical Shifts, *J Coupling Constants and Temperature Coefficients of Zn(II)-
METP3 in TFE, at 298 K.2

Residue NH  CaH CBH CyH CSH others 3INH-acH  -ASNH/AT
(Hz)  (ppb/K)
Acetyl 2.07
Cys! 7.46 4.58 2.95-2.85 6.9 6.0
Thr? 7.75 4.33 4.33 1.25 6.6 4.3
Gly? 7.93 3.99-3.78 6.5 2.5
His* 7.82 4.78 3.32-3.10 8.10(1)-7.10(52) 7.0 7.1
Ser’ 8.70 4.41 4.02-3.94 6.8 10.0
Gly® 8.16 4.03-3.90 8.2 4.3
Asn’ 7.94 4.68 2.83 7.18-6.31(yNH>2) 7.7 4.2
Aib® 7.60 1.53PR 1 50proS - 4.1
Ser’ 8.03 4.17 3.99-3.90 42 5.1
Glu'® 8.52 4.20 2.16 2.45 7.8 53
Ile!! 7.42 4.21 1.98 CyH:2 1.54-1.25 0.88 83 2.1
CyH; 0.96

NH: 7.13-6.15 38,32

2Chemical shifts were referenced to the internal TSP.
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Table S2. Protein structures containing the -C-X;-X,-H-X3 motif (Xi, Xo, X3= any amino acid). The corresponding sequences are indicated as single
Letter Codes. Protein function is also indicated.

::)323 Macromolecular Name Title Classification ReS(()AL)ltIOI‘l -C-X1-X2-H-X3-motif Reference
C.Elegans p53 tumor Structural Differences in the DNA Binding Huyen Y. etal.
1T4W_A  suppressor-like transcription Domains of Human p53 and its C. elegans Transcription 2.10 -307C-R-S-H-T3"- Structure 2004, 12,
factor Ortholog Cep-1: Structure of C. elegans Cep-1 1237
ChoY. etal.
1TSR_A P53 tumor suppressor P53 core domain in complex with DNA Transcription 2.20 -176C-P-H-H-E 8- Science 1994, 265,
346
ChoY. etal
1TSR B P53 tumor suppressor P53 core domain in complex with DNA Transcription 2.20 -176C-P-H-H-E180- Science 1994, 265,
346
ChoY. etal
1TSR_C P53 tumor suppressor P53 core domain in complex with DNA Transcription 2.20 -176C-pP-H-H-E80- Science 1994, 265,
346
ChoY. etal
1TUP_A P53 tumor suppressor Tumor suppressor P53 complex with DNA Transcription 2.20 -176C-P-H-H-E 8- Science 1994, 265,
346
ChoY. etal.
1TUP_B P53 tumor suppressor Tumor suppressor P53 complex with DNA Transcription 2.20 -176C-P-H-H-E 8- Science 1994, 265,
346
ChoY. etal
1TUP_C P53 tumor suppressor Tumor suppressor P53 complex with DNA Transcription 2.20 -176C-P-H-H-E80- Science 1994, 265,
346
Phosphatidylinoditol-3- Phosphatidylinoditol-3-phosphate binding FYVE Misra S. et al.
1VFY_A phosphate binding FYVE domain of VPS27P protein from Transport Protein 1.15 -200C-Q-E-H-S%04- Cell 1999, 97, 657-
domain of protein VPS27 Saccharomyces Cerevisiae 666.
Structure of GTP cyclohydrolase | Complexed Tanaka Y. ef al
1TWUR_A GTP cyclohydrolase | . Hydrolase 1.82 -198C-E-H-H-L""2- J. Biochem. 2005, 138,
with 8-oxo-dGTP 263
Tanaka Y. et al.
IWUR_ B GTP cyclohydrolase | Structure of GTP cyclohydrolase | Complexed Hydrolase 182 L08C.E-H-H-L'™2-  J. Biochem. 2005, 138,
with 8-oxo-dGTP 263
Tanaka Y. et al.
IWUR C  GTP cyclohydrolase | Structure of GTP cyclohydrolase | Complexed Hydrolase 182 J08C-E-H-H-LM2-  J. Biochem. 2005, 138,

with 8-oxo-dGTP

263
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1WUR_D

1WUR_E

1YCS_A

2ACO_A
2ACO_B
2ACO_C
2ACO0_D
2AHI_A
2AHI_B
2AHI_C
2AHI D
2ATA_A
2ATA B
2ATA C
2ATA D

2AU3_A

2B8T_A

2B8T B

GTP cyclohydrolase |

GTP cyclohydrolase |

P53 tumor suppressor

Cellular tumor antigen p53
Cellular tumor antigen p53
Cellular tumor antigen p53
Cellular tumor antigen p53
Cellular tumor antigen p53
Cellular tumor antigen p53
Cellular tumor antigen p53
Cellular tumor antigen p53
Cellular tumor antigen p53
Cellular tumor antigen p53
Cellular tumor antigen p53
Cellular tumor antigen p53

DNA primase

Thymidine kinase

Thymidine kinase

Structure of GTP cyclohydrolase | Complexed

with 8-oxo-dGTP

Structure of GTP cyclohydrolase | Complexed

with 8-oxo-dGTP

P53-53BP2 Complex

Structural Basis of DNA Recognition by p53
Tetramers (complex I)

Structural Basis of DNA Recognition by p53
Tetramers (complex I)

Structural Basis of DNA Recognition by p53
Tetramers (complex I)

Structural Basis of DNA Recognition by p53
Tetramers (complex 1)

Structural Basis of DNA Recognition by p53
Tetramers (complex 1)
Structural Basis of DNA Recognition by p53
Tetramers (complex )
Structural Basis of DNA Recognition by p53
Tetramers (complex )
Structural Basis of DNA Recognition by p53
Tetramers (complex IlI)
Structural Basis of DNA Recognition by p53
Tetramers (complex I1)

Structural Basis of DNA Recognition by p53
Tetramers (complex II)

Structural Basis of DNA Recognition by p53
Tetramers (complex II)

Structural Basis of DNA Recognition by p53
Tetramers (complex II)

Crosstalk between primase subunits can act to

regulate primer synthesis in trans
Crystal structure of Thymidine Kinase from
U.urealyticum in complex with thymidine

Crystal structure of Thymidine Kinase from
U.urealyticum in complex with thymidine

Hydrolase

Hydrolase

Transcription

Apoptosis/DNA
Apoptosis/DNA
Apoptosis/DNA
Apoptosis/DNA
Apoptosis/DNA
Apoptosis/DNA
Apoptosis/DNA
Apoptosis/DNA
Apoptosis/DNA
Apoptosis/DNA
Apoptosis/DNA
Apoptosis/DNA

Transferase

Transferase

Transferase

1.82

1.82

2.20

1.80

1.80

1.80

1.80

1.85

1.85

1.85

1.85

2.20

2.20

2.20

2.20

2.00

2.00

2.00

108C_E-H-H-L"2-

J108CE-H-H-L112-

_17SC_P_H_H_E180_

176C-P-H-H-E '8°-
176C-P-H-H-E '8°-
~176C-P-H-H-E%0-
-176C-P-H-H-E 8-
-176C-P-H-H-E 8-
-176C-P-H-H-E 2.
176C-P-H-H-E '8°-
176C-P-H-H-E '8°-
-176C-P-H-H-E80-
-176C-P-H-H-E 8-
-176C-P-H-H-E 8-
-176C-P-H-H-E 2.

-35C-P-F-H-P3-

_191c_R_H_H_H195_

-191C-R-H-H-H"95-

Tanaka Y. et al.
J. Biochem. 2005, 138,
263
Tanaka Y. et al.
J. Biochem. 2005, 138,
263
Gorina S. et al.
Science 1996, 274,
1001
Kitayner M. et al.
Mol. Cell 2006, 22, 741
Kitayner M. et al.
Mol. Cell 2006, 22, 741
Kitayner M. et al.
Mol. Cell 2006, 22, 741
Kitayner M. et al.
Mol. Cell 2006, 22, 741
Kitayner M. et al.
Mol. Cell 2006, 22, 741
Kitayner M. et al.
Mol. Cell 2006, 22, 741
Kitayner M. et al.
Mol. Cell 2006, 22, 741
Kitayner M. et al.
Mol. Cell 2006, 22, 741
Kitayner M. et al.
Mol. Cell 2006, 22, 741
Kitayner M. et al.
Mol. Cell 2006, 22, 741
Kitayner M. et al.
Mol. Cell 2006, 22, 741
Kitayner M. et al.
Mol. Cell 2006, 22, 741
Corn J.E. et al.
Mol. Cell 2005, 20, 391
Kosinska U. et al.
FEBS Lett. 2005, 272,
6365
Kosinska U. et al.
FEBS Lett. 2005, 272,
6365
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2B8T C

2B8T D

2D5B_A

2GEQ_A

2GEQ_B

2V0C_A

2V89_A

2Vv89 B

2YVR_A

2YVR_B

3D06_A

3D0A_A

Thymidine kinase

Thymidine kinase

Methionyl-tRNA Synthetase

Cellular tumor antigen p53

Cellular tumor antigen p53

Aminoacyl-tRNA
Synthetase

VDJ Recombination-
Activating Protein 2

VDJ Recombination-
Activating Protein 2

Transcription intermediary
factor 1-beta
Transcription intermediary
factor 1-beta

Cellular tumor antigen p53

Cellular tumor antigen p53

Crystal structure of Thymidine Kinase from
U.urealyticum in complex with thymidine

Crystal structure of Thymidine Kinase from
U.urealyticum in complex with thymidine

Crystal Structure of Thermus Thermophilus
Methionyl tRNA synthetase Y225F Mutant
obtained in the presence of PEG6000

Crystal Structure of a p53 Core Dimer Bound to
DNA

Crystal Structure of a p53 Core Dimer Bound to
DNA

Leucyl L--tRNA Synthetase from
Thermus Thermophilus complexed with a
sulphamoyl amalogue Cof Leucyl-adenylate in
the synthetic site and N adduct of AMP with 5-
Fluoro-1,3-dihydro-1-hydroxy-2,1-
Benzoxaborole (AN2690) lin the editing state

Crystal structure of RAG2-PHD finger in
complex with H3K4me3 peptide at 1.1A
resolution
Crystal structure of RAG2-PHD finger in
complex with H3K4me3 peptide at 1.1A
resolution

Crystal structure of MS1043

Crystal structure of MS1043

Human p53 core domain with hot spot mutation
R2498S (1)

Human p53 core domain with hot spot mutation
R249S and second site suppressor mutation
H168R in sequence-specific complex with DNA

Transferase

Transferase

Isomerase

Transcription

Transcription

Ligase

Protein Binding

Protein Binding
Metal Binding
Protein

Metal Binding
Protein

Transcription

Transcription

2.00

2.00

1.80

2.30

2.30

1.85

1.10

1.10

1.80

1.80

1.20

1.20

_191c_R_H_H_H195_

-191C-R-H-H-H95-

144C_P-|-H-G 148

A73C-P-H-H-E'77-

_17SC_P_H_H_E177_

176C-W-R-H-E180-

478G \W-R-H-V/1482.

_1478c_W_R_H_V1482_

9C-W-R-H-K3-

-9C-W-R-H-K 13-

-176C-P-H-H-E180-

_176c_P_H_H_E180_

Kosinska U. et al.
FEBS Lett. 2005, 272,
6365
Kosinska U. et al.
FEBS Lett. 2005, 272,
6365

Konno M. et al.
To be published

Ho W.C. et al.
J. Biol. Chem. 2006,
281, 20494
Ho W.C. et al.
J. Biol. Chem. 2006,
281, 20494

Rock F. et al.
Science 2007,
316,1759

Matthews A.G.W et al.
Nature 2007,
450,1106
Matthews A.G.W et al.
Nature 2007,
450,1106
Wang H. et al.

To be published
Wang H. et al.

To be published

Suad O. et al.
J. Mol. Biol. 2009, 385,
249

Suad O. et al.

J. Mol. Biol. 2009, 385,
249
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3D0A B

3D0A_C

3D0A_D

3DDT_A

3DDT_B

3DDT_C

3E21_A

3EBE_A

3EBE_B

3EBE_C

3EXJ_A

3EXJ_B

3EXL_A

3IGK_A

Cellular tumor antigen p53

Cellular tumor antigen p53

Cellular tumor antigen p53
E3 ubiquitin-protein ligase
TRIM63

E3 ubiquitin-protein ligase
TRIM63

E3 ubiquitin-protein ligase
TRIM63

Thymidine kinase

Protein MCM10 homolog

Protein MCM10 homolog

Protein MCM10 homolog

mouse p53 core domain

mouse p53 core domain

mouse p53 core domain

Cellular tumor antigen p53

Human p53 core domain with hot spot mutation
R249S and second site suppressor mutation
H168R in sequence-specific complex with DNA
Human p53 core domain with hot spot mutation
R249S and second site suppressor mutation
H168R in sequence-specific complex with DNA

Human p53 core domain with hot spot mutation
R249S and second site suppressor mutation
H168R in sequence-specific complex with DNA

Crystal structure of the B2 box from MuRF1 in
dimeric state

Crystal structure of the B2 box from MuRF1 in
dimeric state

Crystal structure of the B2 box from MuRF1 in
dimeric state

Crystal structure of Thymidine Kinase from S.
aureus

Crystal structure of xenopus laevis replication
initiation factor MCM10 internal domain

Crystal structure of xenopus laevis replication
initiation factor MCM10 internal domain

Crystal structure of xenopus laevis replication
initiation factor MCM10 internal domain

Crystal Structure of a p53 Core Tetramer
Bound to DNA

Crystal Structure of a p53 Core Tetramer
Bound to DNA

Crystal Structure of a p53 Core Tetramer
Bound to DNA

Diversity in DNA recognition by p53 revealed by

crystal structures with Hoogsteen base pairs
(p53-DNA complex 2)

Transcription

Transcription

Transcription

Ligase

Ligase

Ligase
Transferase

Replication

Replication

Replication

Transcription

Transcription

Transcription

Transcription

1.20

1.20

1.20

1.90

1.90

1.90

2.01

2.30

2.30

2.30

2.00

2.00

2.20

1.70

Suad O. et al.
J. Mol. Biol. 2009, 385,
249
Suad O. et al.
J. Mol. Biol. 2009, 385,
249

Suad O. et al.
J. Mol. Biol. 2009, 385,
24

Mrosek M. et al.
Biochemistry 2008, 47,
10730
Mrosek M. et al.
Biochemistry 2008, 47,
10730
Mrosek M. et al.
Biochemistry 2008, 47,
10730
Lam R. et al.

To be Published
Warren E.M. et al.
Structure 2008, 16,
1892
Warren E.M. et al.
Structure 2008, 16,
1892
Warren E.M. et al.
Structure 2008, 16,
1892
Malecka K.A. et al.
Oncogene 2009, 28,
325
Malecka K.A. et al.
Oncogene 2009, 28,
325
Malecka K.A. et al.
Oncogene 2009, 28,
325
Kitayner M. et al.
Nat.Struct.Mol.Biol.
2010, 17, 423
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-176C-P-H-H-E180-

_17GC_P_H_H_E180_

-5C-K-E-H-E"°-

-6C-K-E-H-E"°-

-5C-K-E-H-E"°-

183C-R-A-H-H'87-

A03C_Q-Y-H-\/407-

-A403C_Q-Y-H-V407.

-A03C_Q-Y-H-V407.
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3IGL_A

3KMD_A

3KMD_B

3KMD_C

3KMD_D

3KZ8_A

3KZ8 B

3MHJ_A

3MHJ_B

3MHS_A

3NY1_A

3NY1 B

30HR_A

Cellular tumor antigen p53

Cellular tumor antigen p53

Cellular tumor antigen p53

Cellular tumor antigen p53

Cellular tumor antigen p53

Cellular tumor antigen p53

Cellular tumor antigen p53

Tankyrase-2

Tankyrase-2

Ubiquitin carboxyl-terminal
hydrolase 8

E3 ubiquitin-protein ligase
UBR1

E3 ubiquitin-protein ligase
UBR1

Putative fructokinase

Diversity in DNA recognition by p53 revealed by
crystal structures with Hoogsteen base pairs
(p53-DNA complex 1)

Crystal structure of the p53 core domain bound
to a full consensus site as a self-assembled
tetramer
Crystal structure of the p53 core domain bound
to a full consensus site as a self-assembled
tetramer
Crystal structure of the p53 core domain bound
to a full consensus site as a self-assembled
tetramer
Crystal structure of the p53 core domain bound
to a full consensus site as a self-assembled
tetramer
Diversity in DNA recognition by p53 revealed by
crystal structures with Hoogsteen base pairs
(p53-DNA complex 3)

Diversity in DNA recognition by p53 revealed by
crystal structures with Hoogsteen base pairs
(p53-DNA complex 3)

Human tankyrase 2 - catalytic PARP domain in
complex with 1-methyl-3-(trifluoromethyl)-5h-
benzo[c][1,8]naphtyridine-6-one
Human tankyrase 2 - catalytic PARP domain in
complex with 1-methyl-3-(trifluoromethyl)-5h-
benzo[c][1,8]naphtyridine-6-one

Structure of the SAGA Ubp8/Sgf11/Sus1/Sgf73
DUB module bound to ubiquitin aldehyde

Structure of the ubr-box of the UBR1 ubiquitin
ligase

Structure of the ubr-box of the UBR1 ubiquitin
ligase

Crystal structure of fructokinase from bacillus
subtilis complexed with ADP

Transcription

Transcription

Transcription

Transcription

Transcription

Transcription

Transcription

Transferase

Transferase

Hydrolase/

transcription
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binding

Ligase

Ligase

Transferase
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3RYM_A

3RYM_B

3RYM_C

3RYM_D
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enhancement function
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Cellular tumor antigen p53
Cellular tumor antigen p53
Cellular tumor antigen p53
Cellular tumor antigen p53
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protein 54
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protein 11
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An induced fit mechanism regulates p53 DNA
binding kinetics to confer sequence specificity

An induced fit mechanism regulates p53 DNA
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An induced fit mechanism regulates p53 DNA
binding kinetics to confer sequence specificity

An induced fit mechanism regulates p53 DNA
binding kinetics to confer sequence specificity

An induced fit mechanism regulates p53 DNA
binding kinetics to confer sequence specificity

An induced fit mechanism regulates p53 DNA
binding kinetics to confer sequence specificity

The B-box domain of Trim54
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Structure of Oxidized M98K mutant of
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Structure of Oxidized M98K mutant of
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Structure of Oxidized M98K mutant of
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Transferase 168

i . . . . . DNA binding 150~ _ 14 Q 1N 154_ Wang B. et al.
6LND_K  Transposition protein TniQ Crystal structure of transposition protein TniQ protein 2.00 C-H-S-H-N Cell Res 2020, 30, 185
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6U04 A Histone H3.3,_BRPF1, Crystal structure of_ human BRPF1 PZP bound Transcription 220 444D |-H-T446. Structure 2020, 28,
Peregrin to histone H3 tail 105
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7D2T_B Ras suppressor protein 1 complex Protein binding 2.20 C-E-T-H-Y Elife 2020, 10

aWhen the pdb contains more than one chain, the identifier of the chain containing the C-X1-X2-H-X3 motif is specified.
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Table S3. Non-redundant C-X;-X-H-X3 motif and their classification (Xi, X2, X3 = any amino
acid). The amino acids are indicated as single letter codes.

Cluster 1 Cluster 2 Cluster 3 Cluster4 Outlier5 Outlier?7

CRSHT CPIHG CEHHL CWRHE CPFHP CKPHN
CPHHE CPYHG CPVHK CNVHK
CQEHS CPNHG CPTHK CKEHE
CRHHH CRYHL CEEHE
CNEHV CAAHG CTPHP
CRAHH CTKHP

CQYHV CTPHY

CIVHT CARHG

CVNHE CPKHG

CRWHH CAVHG

CEEHF CHSHN

CKDHE

CQAHY

CKNHS

CQYHE

CERHE

CLHHV

CLIHA

CREHY

CETHR

CDIHT

CKSHK

CETHY
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Table S4. Database entries: conformational and metal coordination parameters for each C-X;-X2-H-X3 motif (X, X2, X3 = any amino acid). Angles

are expressed in degrees and distances are expressed in angstroms. The centroid of each cluster is highlighted in bold.

POB L OXKHX ol e oy e v & drzo dmezm SO SO Caede
Cluster 1
1T4W_A CRSHT -584 486 -67.5 -33.7 -77.9 -28.5 74.4 -82.0 2.4 2.0 103.3 108.0 169.0
1TSR _A CPHHE -66.4 447 -46.6 -53.8 -62.6 -53.2 73.8 -67.0 2.3 2.0 107.2 109.7 172.3
1TSR_B CPHHE -54.8 471 -56.8 -61.8 -57.7 -32.0 74.6 -71.5 2.3 21 103.0 111.0 165.7
1TSR_C CPHHE -64.2 -347 -53.7 -70.4 -57.0 -18.5 62.4 -89.1 24 21 101.9 110.2 169.0
1TUP_A CPHHE -66.8 -436 -475 -534 -62.4 -53.4 741 -66.2 2.3 20 107.6 110.0 172.5
1TUP_B CPHHE -56.8 473 -56.6 -61.7 -57.9 -31.7 74.3 -71.6 2.3 2.1 102.5 110.7 165.7
1TUP_C CPHHE -64.3 -348 -534 -71.5 -55.6 -17.5 63.0 -88.6 2.4 21 101.6 109.1 169.0
1VFY_A CQEHS -57.9 421 -50.8 -29.7 -105.0 15.9 68.1 -67.1 2.3 21 96.1 114.0 174.2
1YCS_A CPHHE -429 498 655 -49.6 -62.0 -40.6 70.4 -87.9 24 1.9 103.3 112.3 173.2
2ACO_A CPHHE -56.2 410 -594 -52.7 -68.5 -35.6 68.7 -77.7 2.3 1.9 104.1 114.6 176.3
2AC0_B CPHHE -57.8 -376 -63.2 -55.5 -75.1 -27.1 72.5 -80.1 2.3 21 102.7 109.5 176.8
2AC0_C CPHHE -58.7 -323 -69.1 -53.2 -72.8 -31.0 72.3 -79.8 24 21 100.5 112.5 172.6
2AC0_D CPHHE -57.0 -353 -66.3 -53.0 -67.8 -33.0 73.4 -79.1 24 20 101.1 107.6 178.5
2AHI_A CPHHE -57.6 -37.3 -59.2 -54.9 -71.9 -29.4 69.6 -77.5 2.4 2.0 102.8 113.7 174.2
2AHI_B CPHHE -60.5 -386 -64.7 -54.9 -67.0 -30.9 74.6 -75.2 24 21 102.4 110.8 174.0
2AHI_C CPHHE -544 -36.0 -67.8 -53.6 -70.3 -29.5 71.5 -76.5 2.4 2.1 102.8 110.5 176.6
2AHI_D CPHHE -54.3 -36.8 -67.8 -50.1 -69.4 -32.8 71.4 -771 2.4 2.0 102.6 109.4 174.7
2ATA_A CPHHE -60.1 -329 -70.6 -49.9 -71.1 -30.8 70.5 -74.5 2.4 1.9 102.4 111.2 173.6
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-10.4

-30.6

-34.4

-20.6

-14.9

-26.9

-22.1

-25.4

70.0

69.2

79.5

75.4

72.2

70.8

75.2

76.1

73.6

74.6

79.5

69.8

72.3

70.0

69.4

70.1

71.2

83.4

65.3

70.9

74.4

-72.1

-76.0

-73.7

-69.2

-77.3

-72.9

-72.9

-78.2

-67.1

-67.9

-72.1

-56.9

-60.4

-90.5

-82.8

-81.8

-78.4

-77.6

-75.2

-78.4

-81.5

23

23

2.3

23

24

24

24

23

23

2.3

23

23

23

2.4

24

24

24

2.7

23

24

25

2.1

22

2.1

2.0

2.0

2.1

2.0

22

2.0

2.0

2.1

2.1

21

21

2.2

2.2

24

24

2.2

23

22

102.0

97.0

104.8

104.4

103.1

104.3

102.6

99.9

106.5

106.5

108.8

97.7

103.9

105.3

100.5

104.3

102.4

103.1

109.9

104.4

95.6

110.5

110.0

108.9

109.8

110.6

110.9

109.1

107.8

112.8

111.9

107.7

111.6

111.4

106.4

108.9

109.0

113.5

99.1

120.8

116.0

102.4

173.3
161.6
177.7
177.4
174.6
179.4
175.1
172.4
172.7
172.8
173.8
172.9
168.3
174.2
171.2
164.3
171.6
174.6
176.0
171.8

162.2
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4GNE_A2
4HJE_A
4HJE_B
4HJE_C
4HJE_D
41BU_A
41BU_B
41BU_C
41BU_D
41BV_A
41BW_A
4LJO_A
4ANN2_A
4NN2_B
4Q01_B
4YBG_A
5AFO_A
5AF0_C
5AF0_D
5FV3_A

5YKN_A

CKDHE
CPHHE
CPHHE
CPHHE
CPHHE
CPHHE
CPHHE
CPHHE
CPHHE
CPHHE
CPHHE
CQAHY
CKNHS
CKNHS
CPHHE
CQYHE
CERHE
CERHE
CERHE
CLHHV

CLIHA

-59.4

-568.5

-57.9

-57.7

-57.8

-57.5

-58.3

-58.4

-54.0

-65.9

-61.0

-57.5

-59.5

-59.4

-53.8

-64.8

-54.3

-50.6

-51.8

-76.1

-65.3

-28.8

-36.8

-36.9

-36.6

-38.9

-35.8

-33.5

-35.1

-37.5

-29.5

-35.3

-48.1

-26.7

-24.2

-44.7

-40.2

-45.5

-43.3

-42.8

-20.2

-77.9

-68.0

-68.2

-67.2

-65.9

-64.8

-68.4

-64.8

-66.3

-62.8

-61.8

-67.6

-79.5

-83.8

-55.0

-60.2

-58.2

-59.5

-58.6

-85.8

-72.0

-26.9

-52.6

-51.3

-563.3

-563.1

-53.0

-54.1

-55.3

-562.1

-55.1

-52.8

-43.0

-18.0

-14.6

-51.9

-42.9

-53.7

-55.4

-58.0

-16.3

-36.7

-118.4

-68.2

-70.0

-68.8

-68.6

-67.9

-67.9

-67.7

-67.8

-71.9

-73.0

-73.3

-121.0

-125.6

-75.5

-77.5

-63.5

-63.6

-63.2

-130.6

-108.4

5.1

-31.1

-30.7

-28.9

-29.0

-31.7

-30.8

-29.8

-33.8

-23.0

-29.3

-31.9

23.9

13.7

-34.5

-23.9

-40.8

-47.6

-44.1

48.6

28.9

721

74.0

74.1

74.5

73.1

73.1

74.8

75.6

73.0

80.6

76.4

65.2

80.0

79.8

78.1

72.1

80.1

79.3

78.9

74.3

73.4

-60.8

-77.6

-77.0

-77.8

-77.4

-79.4

-77.9

-79.0

-81.2

-69.9

-73.6

-77.4

-68.3

-66.2

-82.7

-83.3

-79.8

-82.5

-83.0

-62.1

-63.4

23

24

23

23

2.3

23

24

23

2.3

2.3

23

22

23

2.3

24

23

24

2.4

2.3

23

2.3

2.1

2.1

2.1

21

2.1

2.0

2.1

2.1

2.0

2.1

2.1

21

2.1

2.1

2.0

2.0

21

2.2

2.1

23

2.1

98.7

103.1

102.9

103.9

103.3

106.5

105.3

106.6

106.4

105.6

103.4

99.7

103.8

101.5

104.3

103.6

78.4

87.7

91.1

99.7

105.6

111.9

109.7

1071

109.0

109.6

110.8

107.4

108.1

111.3

108.1

109.8

110.6

107.6

106.2

107.4

109.2

105.0

93.6

101.2

110.6

110.8

168.8
178.9
179.4
178.8
179.6
173.6
175.7
178.1
177.2
176.8
177.0
175.0
175.7
170.1
174.6
175.0
148.2
161.6
163.4
170.4

147.3
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5ZTB_A' CREHY -599 -56.0 -67.3 -33.8 -80.4 -28.7 65.1 -71.9 2.2 22 120.1 112.2 114.2
6MM1_A CETHR -63.7 -346 -643 -41.8 -79.3 -27.6 73.7 -85.5 23 2.0 106.6 111.3 169.9
6U04_A CDIHT -722 -152 -71.0 -306 -116.1 134 77.9 -68.4 24 2.0 102.4 113.1 174.9
6ZSL_B CKSHK -66.3 -36.7 -71.8 -33.9 -109.2 241 71.7 -50.0 2.5 2.0 81.9 105.8 159.1
7D2T_B CETHY -56.9 -46.7 -63.2 -39.9 -82.4 -27.0 71.9 -74.8 2.3 2.1 97.5 106.6 159.9
Average -59 -37 -65 -47 -79 - 21 72 -75 2.34 2.08 102 110 171
STD 5) (8) (7) (12) (18) (19) (4) (8) (0.07) (0.09) (6) 4) 9)
Cluster 2
2D5B _A CPIHG -62.3 -9.6 -105.6 -52.6 -93.7 -8.4 173.7  -59.0 2.3 2.1 111.5 114.2 156.7
30HR_A CPYHG -65.1  -26.2 -84.7 440 -1182 127 1785  -484 2.3 2.0 106.7 103.6 175.1
3RAY_A CPNHG -67.5 -6.0 -121.6 -21.3 -1226 -5.7 1756  -66.2 2.3 24 118.9 129.5 174.0
4C1Q_A CPNHG -64.7 -243 -89.5 -441  -108.3 -0.8 -179.0 -64.3 23 25 107.1 109.9 138.4
4C1Q_B CPNHG -62.1 -28.5 -87.7 -449  -108.2 -1.2 -179.4  -64.7 2.3 2.3 112.4 107.4 139.3
4HCG_A CRYHL -64.1 -23.8 -84.8 252 -132.2 15.2 1709  -60.0 2.3 2.0 110.1 99.4 175.1
4HCG_B CRYHL -63.6 -27.1 -81.6 -26.0 -129.1 15.8 169.0 -60.6 2.2 2.0 110.7 101.2 175.6
41JD_A CAAHG -56.0 -30.1 -91.5 -33.9 1191 4.7 1739 -61.9 23 22 111.6 115.0 168.3
41JD_B CAAHG -57.6 -38.5 -80.5 459 -1149 -0.6 -176.4  -56.1 24 2.2 120.9 106.1 161.4
41XJ_AT CTKHP -61.0 -172 -106.8 -3.7 -138.1 89.4 1717 742 2.3 2.3 123.9 108.7 178.3
41XJ_BT CTKHP -72.0 -18.1 -100.6 -20.1 1285 939 167.8 -67.6 24 22 123.4 106.8 170.4
4RH4_A CTPHY -50.8  -53.8 -63.5 -34.6  -105.1 15.0 167.8  -60.2 2.2 2.0 111.3 100.7 179.6
5EIU_A CARHG -60.4 -29.4 -96.6 -420 -107.3 -136 -1771 -55.7 2.3 2.0 106.5 102.9 174.7
506C_A CPKHG -55.0 -35.3 -84.2 434 1144 -2.3 -1771  -584 2.3 2.1 110.1 114.2 177.4
50LM_A CAVHG -70.7 -35.6 -88.0 -283 1119 -151 -1781 -61.2 2.3 2.2 108.1 101.0 174.3
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6LND_K CHSHN -73.0 -17.5 -92.8 -342 -103.8 -4.8 1734  -62.7 23 21 104.5 106.0 166.7
Average -63 -26 -91 -34 -116 10 177 -61 2.31 2.16 112 108 168

STD (6) (11) (13) (12) (12) (32) (6) (6) (0.04) (0.13) (6) (7 (13)

Cluster 3

1WUR _A CEHHL -66.4 -18.2 -79.5 -349 1272 55 71.1 -56.4 23 22 113.2 105.0 159.0
1WUR_B CEHHL -68.7 -17.1 -79.7 -3566 -1275 -53 72.2 -54.9 2.3 23 109.4 105.1 154.2
1WUR_C CEHHL -63.0 -21.4 -77.6 =371 1242 7.7 71.9 -61.4 23 24 110.3 104.2 159.6
1WUR_D CEHHL -64.5 -18.7 -78.0 -40.5 -1221 -6.3 71.4 -57.0 24 22 111.3 104.8 162.5
1WUR_E CEHHL -67.2 -18.3 -78.5 -40.3 1224 -6.8 65.7 -56.8 25 22 110.8 100.3 161.7
3MHJ _A CPVHK -62.5 -40.3 -74.6 -425 -1134 -5.6 66.8 -48.1 23 21 107.7 102.6 169.1
3MHJ _B CPVHK -66.1 -29.1 -82.0 -45.7 -1124 -3.6 66.7 -50.6 23 22 110.2 104.8 172.2
4TOR_A CPTHK -62.4 -40.5 -78.8 -43.3 -108.0 -81 62.7 -50.4 23 21 107.9 103.3 165.8
4TOR_B CPTHK -58.4 -41.1 -79.9 -434 -1080 -7.3 64.0 -46.5 23 2.0 108.4 101.9 173.3
4TOR_C CPTHK -58.1 -40.6 -81.5 -43.7 -1083 -6.9 65.7 -50.6 23 2.1 108.1 103.1 169.9
4TOR_D CPTHK -60.5 -40.8 -81.3 -421 1077 -93 64.3 -49.7 23 2.1 108.5 101.6 170.2
5C5R_A CPVHK -59.8 -41.4 -71.3 -43.3 -116.2 -3.5 63.8 -52.8 23 22 109.7 100.6 168.0
5C5R_B CPVHK -64.2 -28.6 -82.5 414 -116.3 -6.6 64.2 -53.6 24 2.2 110.3 102.1 164.8
Average -63 -31 -79 -41 -116 -6 67 -53 2.33 2.16 110 103 165

STD 3) (10) ) ) (7) 2) 3) (4) (0.05) (0.10) (2) 2) (6)

Cluster 4

2V0C_At CWRHE -50.6  -29.3 -94.4 -343 -1136 812 1743  -595 23 2.2 112.6 104.2 168.8
2YVR_ At CNVHK -81.0 -154 -96.8 -490 -1051 834 -179.8 -51.7 24 2.1 109.5 106.0 168.6
2YVR_Bt CNVHK -66.9 -27.0 -96.7 -50.6 -101.1 87.7 -178.2 -52.1 24 2.0 111.7 104.7 168.9
3DDT_AT CKEHE -64.6 -35.9 -80.8 -39.7 -117.2 86.7 -1771 -55.2 24 22 110.3 105.9 161.1
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3DDT_Bt CKEHE 641 -448 -7118 -419 -1146 935 -1781 -52.8 24 2.0 111.8 100.5 170.0
3DDT_Cf CKEHE -66.1  -38.2 -843 -246 -1284 782 -1742 -604 23 22 115.9 105.4 168.2
3Q1D_AT CEEHE -644 -394 845  -49.0 -98.7 811 179.5  -53.7 2.3 2.2 110.3 105.4 169.9
3RYM _AT CTPHP -545 -516 -75.0 -184 -130.3 675 -175.7 -43.8 2.3 2.1 110.3 102.8 175.8
3RYM_BT CTPHP 543 -526 -744 -148 -1357 66.6 -174.6 -458 2.2 2.1 111.8 102.0 173.1
3RYM_Ct CTPHP 545 -51.2 -756  -19.0 -1291 679 -1743 -423 2.3 2.1 116.3 102.0 170.6
3RYM_Dt CTPHP -56.5 -504 -756 -18.9 -1299 66.7 -175.7 -44.1 2.3 2.1 113.2 102.4 174.9
Average -62 -40 -83 -33 -119 78 -178 -51 2.32 2.12 112 104 170
STD (11) (9) (13) (12) 9) (3) (6) (0.04) (0.08) (2) (2) 4)
Outlier 5
2AU3_AT CPFHP -85.8 -3.1 -109.5 -241 1349 158.0 -175.1 93.2 23 20 104.4 97.1 155.1
Outlier 6
5AF0_B CERHE -58.3 -47.8 -58.7 -53.8 -63.2 446 -176.7 -81.5 2.7 2.0 95.3 99.1 137.3
Outlier 7
6VHF_AT CKPHN -121.3  -36.6 -57.2 -30.5 -114.7 181 178.4  -49.6 24 22 117.5 101.8 149.5

2 The identifier of the chain containing the C-Xi-X2-H-X3 motif is specified.

T These structures do not show the expected i, i+4 hydrogen bond (mostly Pro residue in X3 position).
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Table S5. Torsion angles of Zn(I)-METP3 complex as obtained from REM (first row Chain A,
second row Chain B) calculations in vacuo at 300 K.

Residue ¢ (°) V) 1 )
Cysl -119 139 -178
-133 156 -174
Thr2 -74 21 57
-96 -3 54
Gly3 -86 -8
-112 -18
His4 -157 6 88
-140 8 89
Ser5 75 -75 -166
76 -68 -165
Gly6 81 179
78 172
Asn7 -118 -165 65
-116 -167 68
Aib8 -41 -44
-50 -35
Ser9 -67 -42 73
-64 -44 80
Glul0 -66 -40 -61
-65 -40 -60
Ilel1 =72 -57 -57
-69 -57 -54
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Table S6. Intramolecular hydrogen bonds of Zn(II)-METP3 complex as obtained from REM
calculations in vacuo at 300K.

Donor Acceptor d .4 (A) d o.a (A)
(D) (A) chain A chain B
Cys'HN Glu'°’C’O 2.99 2.99
Ser’HN Cys!C’O 2.73 2.72
Ile!'"HN Gly’C’O 3.20 3.20
Asn’HN Glu'°0O¢l 2.87 2.87
His*Ng2 Glu'®0¢2 2.83 2.83
Ser’HN Asn’ 031 3.10 3.10
Asn’N§ Glu'°0O¢l 3.02 3.03
Asn’N§ Ser’Oy 3.30 3.30
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