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Top 10 metal-binding interactions stored in PDB
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Abundance of predicted metal-binding proteins in human 
host and soil microbiomes by mebipred
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Database of Metal Ion Binding Interactions
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Flowchart of computation-based methods for 
prediction of metal-binding residues
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Summary of features and selection of learning/structure-
based methods
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Predictive Tools of Metal-Binding Residues
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Visualized with iCn3D

https://www.ncbi.nlm.nih.gov/Structure/icn3d/full.html

Disulfide bridge

Disulfide bridge
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Result of a Potential Metal-Binding Peptide
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Contains in total 853.214 receptor-ligand interactions and 182784 with metal-ligands (Zhang et al., 2023)

Entries Ions
59524 Zn2+

46807  Mg2+

41809  Ca2+

12242 Mn2+

2089 Co2+
6867 Fe3+

6184 Cu2+

933 Na+

629 K+

404 Ni2+

224 Cd2+

16    Sr2+

9 Sb3+

https://seq2fun.dcmb.med.umich.edu//BioLiP/qsearch.cgi

LETUM1

/ LETUM2

ANJEA

Malectin1 Malectin2 TM Kinase domainSP

1 22

extracellular/ectodomain cytoplasmic domain

418 510 780 855440183 210 378

exJm

modified after Richter et. al., 2018
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Catharanthus roseus Receptor Like Kinsase 1 Like Family 
(CrRLK1L)
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The ectodomain one member ANXCrRLK1Ls

Malectin1 Malectin2SP

1 22

extracellular/ectodomain

418183 210 378

exJm

Moussu et al., 2018

CaCa

Malectin-like domains of ANX1 are structurally stabilized by Ca2+

Du et al., 2018
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Ligands of the CrRLK1L THESEUS1 predicted by
IonCOM
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Ligands of the CrRLK1L THESEUS1 predicted by
i-TASSER
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http://combio.life.nctu.edu.tw/MIB2/

searches residues in metal ion-binding sites by using the fragment transformation method
utilizes both the (PS)2 method and the AlphaFold protein structure database to acquire 3D information and performs 

metal ion docking and predict binding residues. 
updated version of MIB, MIB2 offers a total of 18 types of metal ions (Ca2+, Cu2+, Fe3+, Mg2+, Mn2+, Zn2+, Cd2+, Fe2+

,Ni2+, Hg2+, Co2+, Cu+, Au+, Ba2+, Pb2+, Pt2+, Sm3+, and Sr2+).
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Ca2+ as ligand predicted by MIB2 of the CrRLK1L 
THESEUS1
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IonCOM i-TASSER MIB2

I18 S19 S19
C20

D36
I64

66
T67 T67
N158 N158

N198   N198   N198
M199

G201   G201   (G201)
V253

T256   T256   T256
N363   N363   N363

364

Comparison of THESEUS1 prediction for Ca2+ by
IonCOM, i-TASSER, MIB2
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Comparison of THESEUS1 prediction for Zn2+ by
IonCOM, i-TASSER, MIB2

IonCOM S6, D14, C20, D36, H39, H87, R90, H92, E161, R196, 
N198, G201, D209, W215, Y221, H289, D292, E340 

MIB2     87H, 92H, 112E , 132K,141E, 161E, 207Q, 218D, 216D, 
220E, 258D, 287R, 289H, 332D, 365L, 366E, 

8/14/2023 COST Workshop Budweis 22

What do we learn from predictions?

1) Useful for structure function analyses

2) Crystal structures are essential for final proof 
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