
VISGREMLIN: A GRAPH MINING BASED DETECTION AND VISUALIZATION OF CONSERVED MOTIFS IN 3D
PROTEIN-LIGAND INTERFACE AT THE ATOMIC LEVEL - SUPPLEMENTARY MATERIAL
1 METHODS

Fig. 1. Starting a new project in visGReMLIN. There are 3 options for the user to provide the dataset of protein-ligand complexes similar to the reference
PDB id to be analyzed: a) Let our tool to automatically search on PDB for these complexes, by selecting an alignment method and an identity percentage; b)
Enter a dataset of previously selected complexes manually (type or copy and paste); c) Upload users own complexes in PDB format (structures that are not
deposited in PDB).
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Table 1: Atom types used in visGReMLIN.

Molecule Atom name Hydrophobic Aromatic Positive Negative Donor Acceptor
ALA N X
ALA CA
ALA C
ALA O X
ALA CB X
ARG N X
ARG CA
ARG C
ARG O X
ARG CB X
ARG CG X
ARG CD
ARG NE X X
ARG CZ X
ARG NH1 X X
ARG NH2 X X
ASN N X
ASN CA
ASN C
ASN O X
ASN CB X
ASN CG
ASN OD1 X
ASN ND2 X
ASP N X
ASP CA
ASP C
ASP O X
ASP CB X
ASP CG
ASP OD1 X X
ASP OD2 X X
CYS N X
CYS CA
CYS C
CYS O X
CYS CB X
CYS SG X X
GLN N X
GLN CA
GLN C
GLN O X
GLN CB X
GLN CG X
GLN CD
GLN OE1 X
GLN NE2 X
GLU N X
GLU CA
GLU C
GLU O X
GLU CB X
GLU CG X
GLU CD
GLU OE1 X X
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Table 1 continued from previous page
Molecule Atom name Hydrophobic Aromatic Positive Negative Donor Acceptor

GLU OE2 X X
GLY N X
GLY CA
GLY C
GLY O X
HIS N X
HIS CA
HIS C
HIS O X
HIS CB X
HIS CG X
HIS ND1 X X X X
HIS CD2 X
HIS CE1 X
HIS NE2 X X X X
ILE N X
ILE CA
ILE C
ILE O X
ILE CB X
ILE CG1 X
ILE CG2 X
ILE CD1 X
LEU N X
LEU CA
LEU C
LEU O X
LEU CB X
LEU CG X
LEU CD1 X
LEU CD2 X
LYS N X
LYS CA
LYS C
LYS O X
LYS CB X
LYS CG X
LYS CD X
LYS CE
LYS NZ X X
MET N X
MET CA
MET C
MET O X
MET CB X
MET CG X
MET SD X
MET CE X
PHE N X
PHE CA
PHE C
PHE O X
PHE CB X
PHE CG X X
PHE CD1 X X
PHE CD2 X X
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Table 1 continued from previous page
Molecule Atom name Hydrophobic Aromatic Positive Negative Donor Acceptor

PHE CE1 X X
PHE CE2 X X
PHE CZ X X
PRO N
PRO CA
PRO C
PRO O X
PRO CB X
PRO CG X
PRO CD
SER N X
SER CA
SER C
SER O X
SER CB
SER OG X X
THR N X
THR CA
THR C
THR O X
THR CB
THR OG1 X X
THR CG2 X
TRP N X
TRP CA
TRP C
TRP O X
TRP CB X
TRP CG X X
TRP CD1 X
TRP CD2 X X
TRP NE1 X X
TRP CE2 X
TRP CE3 X X
TRP CZ2 X X
TRP CZ3 X X
TRP CH2 X X
TYR N X
TYR CA
TYR C
TYR O X
TYR CB X
TYR CG X X
TYR CD1 X X
TYR CD2 X X
TYR CE1 X X
TYR CE2 X X
TYR CZ X
TYR OH X X
VAL N X
VAL CA
VAL C
VAL O X
VAL CB X
VAL CG1 X
VAL CG2 X
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Fig. 2. The Dataset Details section shows the results of the clustering of the connected graphs that represent the interactions between a given protein and
ligand.

Fig. 3. The Graph patterns table page shows a summary of the patterns found for each group and support.
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Fig. 4. The simple table shows the number of times that a pattern of a given group, support and size appears.

Fig. 5. Summary of motifs extracted from PLI graphs.
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2 RESULTS AND DISCUSSION

Fig. 6. Dataset details for CDK use case. CDK use case resulted in 276 PLI input graphs divided in 11 groups.

Fig. 7. Dataset details for ATP use case. ATP use case resulted in 293 PLI input graphs divided in 2 groups.
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Table 2. PDB ids of datasets used - Results and discussion

Datasets Number of complexes Complexes
ATP 50 1A0I.A, 4EJ7.A, 2R6G.A, 3ZIA.A, 2CG9.A, 3LKK.A, 3HGM.A, 4GXQ.A, 1TF7.A,

2J9L.A, 2W00.A, 3FKQ.A, 3DWL.A, 3FVQ.A, 3VX4.A, 3T54.A, 3EPS.A, 3D2E.A,
3WBZ.A, 3ZCN.A, 3INN.A, 1UA2.A, 2YJE.A, 4BJR.B, 1H3E.A, 4DXL.A, 3J2T.A,
3MN7.A, 2WPD.A, 1JI0.A, 4J7C.A, 4AI6.A, 2PBZ.A, 3K5H.A, 3H1Q.A, 3VNQ.A,
3A8T.A, 1Z7E.A, 3ZC7.A, 4DIN.A, 2HVY.A, 4B1Z.A, 3QB0.A, 2JJX.A, 3S3T.A,
3BJU.A, 3AMT.A, 3EA0.A, 1QHH.A, 3LY6.A

CDK 73 3QL8.A, 3QQF.A, 3QQG.A, 3QQH.A, 3QQJ.A, 3QQK.A, 3QQL.A, 3QRT.A, 3QRU.A,
3QTQ.A, 3QTR.A, 3QTS.A, 3QTU.A, 3QTW.A, 3QTX.A, 3QTZ.A, 3QU0.A, 3QWJ.A,
3QWK.A, 3QX2.A, 3QX4.A, 3QXO.A, 3QXP.A, 3QZF.A, 3QZG.A, 3QZH.A, 3QZI.A,
3R1Q.A, 3R1S.A, 3R1Y.A, 3R28.A, 3R6X.A, 3R71.A, 3R73.A, 3R7E.A, 3R7I.A,
3R7U.A, 3R7V.A, 3R7Y.A, 3R83.A, 3R8L.A, 3R8M.A, 3R8P.A, 3R8U.A, 3R8V.A,
3R8Z.A, 3R9D.A, 3R9H.A, 3R9N.A, 3R9O.A, 3RAH.A, 3RAI.A, 3RAK.A, 3RAL.A,
3RJC.A, 3RK5.A, 3RK7.A, 3RK9.A, 3RKB.A, 3RM6.A, 3RM7.A, 3RMF.A, 3RNI.A,
3ROY.A, 3RPO.A, 3RPR.A, 3RPV.A, 3RPY.A, 3RZB.A, 3S00.A, 3S0O.A, 3S1H.A,
3SQQ.A

Table 3. Number of interactions established by protein and ligand atoms from ATP dataset - Results and discussion

3-node-pattern
Ligand atom Number of interactions

O1G 18
O1B 9
O2G 8
O1A 8
O2B 8
O2A 1

Residue atom Number of interactions
LYS NZ 19

ARG NH2 18
ARG NH1 9
ARG NE 6

2-node-pattern
Ligand atom Number of interactions

O1G 20
O2B 14
O1A 11
O2G 7
O1B 6
O2A 6

Residue atom Number of interactions
ASP OD1 20
ASP OD2 18
GLU OE2 13
GLU OE1 12
GLU OD2 1
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