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Table S1. Iron-containing structures used in the networks.
	Protein
	Species
	PBD code
	Ref.

	1-aminocyclopropane-1-carboxylate oxidase
	Petunia hybrid
	1wa6
	[1]

	Deacetoxycephalosporin C synthase
	Streptomyces clavuligerus
	1w28
	[2]

	Isopenicillin N synthase
	Emericella nidulans
	1odm
	[3]

	Hypoxia-inducible factor prolyl hydroxylase (PHD2)
	Homo sapiens
	2g19
	[4]

	Ectoine hydroxylase (EctD)
	Virgibacillus salexigens
	3emr
	[5]

	putative cytoplasmic protein
	Salmonella typhimurium
	2csg
	

	syringomycin biosynthesis enzyme 2
	Pseudomonas syringae
	2fct
	[6]

	uncharacterized protein Q2CBJ1_9RHOB
	Oceanicola granulosus
	2rg4
	

	protein product of AT3G21360, Arabidopsis thaliana
	Arabidopsis thaliana
	1y0z
	[7]

	3-hydroxyanthranilate-3,4-dioxygenase
	Cupriavidus metallidurans
	1yfu
	[8]

	3-hydroxyanthranilate-3,4-dioxygenase
	Bos taurus
	3fe5
	[9]

	Putative cysteine dioxygenase
	Bacillus subtilis
	3eqe
	

	Gab protein
	Escherichia coli
	1jr7
	[10,11]

	Hydroxypropylphosphonic acid epoxidase (FeHPPE)
	Streptomyces wedmorensis
	1zz7
	[12]

	Gentisate 1,2-dioxygenase
	Pseudaminobacter salicylatoxidans
	3njz
	[13]

	Gentisate 1,2-dioxygenase
	Silicibacter pomeroyi
	3bu7
	[14]

	Quercetin 2,3-dioxygenase
	Bacillus subtilis
	1y3t
	[15]

	CytC3
	Streptomyces sp.
	3gja
	[16]

	Putative asparaginyl hydroxylase
	Bacillus subtilis
	1vrb
	

	factor inhibiting HIF1
	Homo sapiens
	2y0i
	[17]

	Protein fto
	Homo sapiens
	3lfm
	[18]

	JmjC domain-containing histone demethylation protein 1A
	Homo sapiens
	2yu2
	

	JmjC domain-containing histone demethylation protein 3D
	Homo sapiens
	3dxu
	

	Alkylated repair protein ALKB homolog 3
	Homo sapiens
	2iuw
	[19]

	PHD finger protein 2
	Homo sapiens
	3pu8
	[20]

	catalytic domain of PHD finger protein 8
	Homo sapiens
	3k3n
	[21]

	PKHD-type hydroxylase TPA1
	Saccharomyces cerevisiae
	3kt4
	[22]

	Phytanoyl-CoA dioxygenase domain-containing protein 1
	Homo sapiens
	3obz
	

	CurA halogenase
	Lyngbya majuscula
	3nnf
	[23]

	1-deoxypentalenic acid 11-beta hydroxylase
	Streptomyces avermitilis
	2rdn
	[24]

	Alpha-ketoglutarate-dependent taurine dioxygenase
	Mycobacterium avium
	3r1j
	

	Taurine catabolism dioxygenase TauD
	Mycobacterium marinum
	3swt
	

	L-arginine beta- hydroxylase
	Streptomyces  vinaceus
	2wbp
	[25]

	Putative alkylsulfatase AtsK
	Pseudomonas putida
	1oii
	[26]

	Carbapenem synthase (CarC)
	Pectobacterium carotovorum
	1nx8
	[27]

	Taurine/alpha-ketoglutarate dioxygenase (TauD)
	Escherichia coli
	1os7
	[28]

	Phosphoglucose isomerase
	Thermococcus litoralis
	1j3p
	[29]

	Pirin
	Homo sapiens,
	1j1l
	[30]

	Pirin-like protein
	Geobacillus kaustophilus
	2p17
	

	Homogentisate dioxygenase
	Homo sapiens
	1ey2
	[31]

	Anthocyanidin synthase
	Arabidopsis thaliana
	1gp6
	[32]

	Cysteine dioxygenase type I
	Ralstonia eutropha
	2gm6
	

	Cysteine dioxygenase type 1
	Homo sapiens
	2ic1
	[33]

	Bacterial  cysteine dioxygenase
	Pseudomonas  aeruginosa
	3uss
	

	Putative gentisate 1,2-dioxygenase
	Escherichia coli
	2d40
	[34]

	Clavaminate synthase
	Stretomyces clavuligerus
	1dry
	[35]

	Type II Proline 3-hydroxylase
	Stretomyces sp.,
	1e5s
	[36]

	Phytanoyl-CoA 2-hydroxylase
	Homo sapiens
	2a1x
	[37]




Table S2. Nickel-containing structures used in the networks.
	Protein
	Species
	PBD code
	Ref.

	3-hydroxyanthranilate-3,4-dioxygenase
	Saccharomyces cerevisiae
	1zvf
	

	3-hydroxyanthranilate-3,4-dioxygenase
	Homo sapiens
	2qnk
	

	Acireductone dioxygenase
	Klebsiella pneumoniae
	1zrr
	[38]

	Acireductone dioxygenase
	Mus musculus
	1vr3
	[39]

	Cysteine dioxygenase type 1
	Mus musculus
	2q4s
	[40,41]

	hypothetical protein (YP_555756.1)
	Burkholderia xenovorans
	2o8q
	

	Cupin 2 conserved barrel domain protein
	Sphaerobacter thermophilus
	4e2g
	

	Glucose-6-phosphate isomerase
	Pyrococcus furiosus
	1qxj
	[42]

	2-oxoglutarate oxygenase
	Homo sapiens
	2w2i
	

	JmjC domain-containing protein C2orf60
	Homo sapiens
	3al6
	[43]

	Lysine-specific demethylase 7
	Homo sapiens
	3u78
	[44]

	Lysine-specific demethylase 8
	Homo sapiens
	4aap
	

	Lysine-specific demethylase NO66
	Homo sapiens
	4diq
	

	Uncharacterized IolB-like protein
	Salmonella typhimurium LT2
	2qjv
	

	Cupin 2, conserved barrel domain protein
	Shewanella frigidmarina
	3d82
	

	DNA damage-responsive transcriptional repressor RPH1
	Saccharomyces cerevisiae
	3opt
	[45]

	PKHD-type hydroxylase Sbal_3634
	Shewanella baltica
	3dkq
	



     
Table S3. Zinc-containing structures used in the networks.
	Protein
	Species
	PBD code
	Ref.

	Aspartate beta-hydroxylase
	Homo sapiens
	3rcq
	

	hypothetical protein BP2299
	Bordetella pertussis
	2fqp
	

	Auxin binding protein
	Zea mays
	1lrh
	[46]

	Predicted protein,  algal prolyl 4-hydroxylase
	Chlamydomonas reinhardtii
	3gze
	[47]

	Uncharacterized protein year
	Escherichia coli
	3bb6
	

	transcriptional regulator, HTH_3 family
	Vibrio cholerae
	1y9q
	

	Cupin 2, conserved barrel domain protein
	Halorhodospira halophila
	3ibm
	

	Anti-ECFsigma factor, ChrR
	Marinobacter aquaeolei
	3o14
	

	RpoE, ECF SigE
	Rhodobacter sphaeroides
	2z2s
	[48]

	4-deoxy-L-threo-5-hexosulose-uronate ketol-isomerase
	Escherichia coli
	1xru
	[49]

	Mannose-6-phosphate isomerase
	Bacillus subtilis
	1qwr
	

	Mannose-6-phosphate isomerase
	Salmonella typhimurium
	3h1m
	[50]

	Tetracenomycin polyketide synthesis protein
	Xanthomonas campestris
	3h50
	[51]

	Polyketide cyclase RemF
	Streptomyces resistomycificus
	3ht2
	[52]

	Phosphomannose isomerase
	Candida albicans
	1pmi
	[53]

	Uncharacterized cupin protein
	Bacteroides fragilis
	3cew
	

	Gamma-butyrobetaine dioxygenase
	Homo sapiens
	3n6w
	[54]




Table S4. Manganese-containing structures used in the networks.
	Protein
	Species
	PBD code
	Ref.

	Oxalate decarboxylase
	Bacillus subtilis
	1uw8
	[55]

	SLL1358 protein
	Synechocystis sp.
	2vqa
	[56]

	Cupin 2 conserved barrel domain protein
	Rhodopseudomonas palustris
	3kgz
	

	uncharacterized protein Rru_A2000
	Rhodospirillum rubrum
	3jzv
	

	Ureidoglycine aminohydrolase
	Arabidopsis thaliana
	4e2q
	[57]

	Hypothetical protein TM1287
	Thermatoga maritima
	1o4t
	[58]

	Hypothetical protein TM1459
	Thermatoga maritima
	1vj2
	[59]

	D-lyxose isomerase
	Escherichia coli O157:H7
	3kmh
	[60]

	Alpha-ketoglutarate-dependent dioxygenase alkB homolog 2
	Homo sapiens
	3buc
	[61]

	Germin (Oxalate oxidase)
	Hordeum vulgare
	2et1
	[62]




Table S5. Structures used in the networks which contain copper, mercury, and cadmium, respectively.
	Protein
	Species
	Metal ion
	PBD code
	Ref.

	Quercetin 2,3-dioxygenase
	Aspergillus japonicus
	Cu
	1juh
	[63]

	Hypothetical protein HI0227
	Haemophilus influenzae
	Hg
	1jop
	[64]

	Protein yhhW
	Escherichia coli
	Cd
	1tq5
	[65]



Table S6. Structures used in the networks that contain multiple metals.
	Protein
	Species
	PBD code
	Ref.

	Bifunctional arginine demethylase and lysyl-hydroxylase JMJD6
	Homo sapiens
	3ld8
	[66]

	Putative uncharacterized protein
	Caenorhabditis elegans
	3n9l
	[67]

	Lysine-specific demethylase 6B
	Homo sapiens
	2xue
	[68]

	Jumonji domain-containing protein 2A
	Homo sapiens
	2gp3
	[69]

	Bacilysin biosynthesis protein bacB
	Bacillus subtilis
	3h7j
	[70,71]

	MYC-induced nuclear antigen
	Homo sapiens
	2xdv
	

	Alkylated DNA repair protein alkB homolog 8
	Homo sapiens
	3thp
	[72]

	Uncharacterized protein Ism_01780
	Roseovarius nubinhibens
	3bvc
	

	Lysine-specific demethylase 6A
	Homo sapiens
	3avr
	[73]

	JmjC domain-containing histone demethylation protein 3A
	Homo sapiens
	2oq6
	[74]

	JMJD2C catalytic domain
	Homo sapiens
	2xml
	

	uncharacterized protein RPA4178
	Rhodopseudomonas palustris
	3lag
	



Table S7. Structures used in the networks that contain no transition metal.
	Protein
	Species
	PBD code
	Ref.

	Regulatory protein AraC
	Escherichia coli
	2ara
	[66,75]

	Ara h 3, a major allergen in peanut
	Arachis hypogaea
	3c3v
	[76]

	Allergen Ara h 1, clone P41B
	Arachis hypogaea
	3s7
	[77]

	Beta-conglycinin
	Glycine max
	1uij
	[78]

	Proglycinin
	Glycine max
	1fxz
	[79]

	Glycinin
	Glycine max
	1od5
	[80]

	Prolegumin
	Pisum sativum
	3ksc
	[81]

	11S globulin subunit beta
	Cucurbita maxima
	2e9q
	[81]

	11S globulin seed storage protein
	Amaranthus hypochondriacus
	3qac
	

	hypothetical protein TM1010
	Thermatoga maritima
	2f4p
	

	uncharacterized protein
	Methylibium petroleiphilum (strain PM1),
	3pl0
	

	Alpha-ketoglutarate-dependent taurine dioxygenase
	Pseudomonas putida
	3v15
	[82]

	Putative uncharacterized protein
	Leishmania major
	3m3i
	

	Uncharacterized protein
	Bordetella bronchiseptica
	3bcw
	

	uncharacterized RmlC-like cupin
	Ralstonia eutropha
	3ebr
	

	uncharacterized protein with RmlC-like cupin fold
	Ralstonia eutropha
	3fjs
	

	Cupin 2, conserved barrel domain protein
	Novosphingobium aromaticivorans
	3es1
	

	uncharacterized protein DUF861 with a RmlC-like cupin fold
	Agrobacterium fabrum
	3es4
	

	Putative uncharacterized protein ( HutD)
	Pseudomas fluorescens
	3esg
	

	Prunin
	prunus dulcis
	3ehk
	[83]

	Pyoverdine biosynthesis protein PvcB
	Pseudomonas aeruginosa
	3eat
	[84]

	UPF0345 protein ACIAD0356
	Acinetobacter sp.
	3hqx
	

	Tellurite resistance protein B
	Vibrio fisheri
	3dl3
	

	Tellurite resistance protein tehB homolog
	Haemophilus influenza
	3m70
	

	sugar phosphate isomerase
	Ruegeria pomeroyi
	3i7d
	

	Prolyl 4-hydroxylase, alpha subunit domain protein
	Bacillus anthracis
	3itq
	[85]

	7S globulin-1
	Vigna angularis
	2ea7
	[86]

	Putative oxygenase
	Shewanella oneidensis
	3on7
	

	Hypothetical protein ybiU
	Escherichia coli
	2dbi
	

	Putative oxygenase
	Caulobacter crescentus
	3oox
	

	Phaseolin
	Phaseolus vulgaris
	2phl
	[87]

	Hypothetical protein
	Neisseria meningitidis
	2i45
	

	Procruciferin
	Brassica napus
	3kgl
	[81]

	alpha prime subunit of beta-conglycinin
	Glycine max
	1uik
	[88]

	Hypothetical protein MJ0764
	Methanocaldococcus jannaschii
	2b8m
	

	Putative sugar phosphate isomerase
	Acidithiobacillus ferrooxidans
	3l2h
	

	Seed storage protein
	Vigna radiata
	2cv6
	[89]

	Cupin 2, conserved barrel
	Leptotrichia buccalis
	3rns
	

	Cupin 2, conserved barrel domain protein
	Shewanella frigidimarina
	2pfw
	

	Rmlc-like cupin protein (dde_2303)
	Desulfovibrio desulfuricans
	2q30
	

	Hypothetical protein
	Ralstonia eutropha
	2opk
	

	probable antibiotics synthesis protein
	Thermus thermophilus
	1v70
	

	4-deoxy-L-threo-5-hexosulose-uronate ketol-isomerase 1
	Enterococcus faecalis
	1ywk
	

	conserved hypothetical protein
	Enterococcus faecalis
	1sef
	

	hypothetical protein SPy1581
	Streptococcus pyogenes
	1yhf
	

	uncharacterized conserved protein	
	Klebsiella pneumonniae
	3h8u
	

	Putative glyoxylate-induced protein
	Pseudomonas aeruginosa
	1sq4
	

	BH2720 protein
	Bacillus halodurans
	2oa2
	

	conserved hypothetical protein
	Deinicoccus radiodurans
	1sfn
	

	Hypothetical protein ylbA
	Escherichia coli
	1rc6
	

	PSPTO_0244
	Pseudomonas syringae
	3myx
	

	Hypothetical protein TM1112
	Thermatoga maritima
	1o5u
	[90]

	hypothetical protein Atu3615
	Agrobacterium tumefaciens
	1znp
	

	Putative uncharacterized protein
	Branchiostoma belcheri tsingtauense
	3loi
	[91]

	hypothetical protein SO0799
	Shewanella oneidensis
	1yud
	

	dTDP-4-keto-6-deoxy-glucose-5-epimerase EvaD
	Amycolatopsis orientalis
	1ofn
	[92]

	dTDP-4-dehydrorhamnose 3,5-epimerase
	Bacillus anthracis
	3ryk
	

	dTDP-4-dehydrorhamnose 3,5-epimerase
	Streptococcus suis
	1nxm
	[93]

	dTDP-4-dehydrorhamnose 3,5-epimerase
	Sulfolobus tokodaii
	1wlt
	

	dTDP-4-dehydrorhamnose 3,5-epimerase
	Mycobacterium tuberculosis
	1upi
	[94]

	dTDP-6-deoxy-D-xylo-4-hexulose 3,5-epimerase
	Pseudomonas aeruginosa
	1rtv
	[95]

	dTDP-4-dehydrorhamnose 3,5-epimerase
	Salmonella typhimurium
	1dzr
	[96]

	(dTDP)-4-keto-6-deoxy-d-hexulose 3, 5-epimerase
	Methanobaterium thermoautotrophicum
	1ep0
	[97]

	UPF0345 protein VPA0057
	Vibrio parahaemolyticus
	2oyz
	

	Ethanolamine utilization protein eutQ
	Salmonella typhimurium
	2pyt
	

	Uncharacterized protein
	Rhizobium leguminosarum
	3lwc
	

	Uncharacterized protein
	Nostoc punctiforme
	2qdr
	

	dTDP-6-deoxy-3,4-keto-hexulose isomerase
	Aneurinibacillus thermoaerophilus
	2pa7
	[98]

	conserved hypothetical protein
	Pseudomonas aeruginosa
	1yll
	

	protein Mif2p
	Saccharomyces cerevisiae
	2vpv
	[99]

	protein YhaK
	Escherichia coli
	2vec
	[100]

	mannosephosphate isomerase, putative
	Archaeoglobus fulgidus
	1zx5
	

	Canavalin/vinculin
	Canavalia ensiformis
	1dgw
	[101]

	YML079w
	Saccharomyces cerevisiae
	1xe7
	[102]

	4-Keto-6-deoxy sugar Epimerase (NovW)
	Streptomyces spheroides
	2c0z
	[103]

	Cupin 2 conserved barrel
	Desulfitobacterium hafniense
	2ozj
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