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Figure S1. Structures of the compounds which are intended to mimic the BH3 domain that bind
to the BH3 binding domain on BCL-2 antiapoptotic members: (a) ABT-737, (b) navitoclax
(ABT-263), (c) obatoclax mesylate (GX15-070), (d) venetoclax (ABT-199) and (e) gossypol.
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Figure S2. Alignment of human Bcl-2 protein A chain crystallographic structures (PDB_ID:
1YSW, 202F, 2021, 2022, 2W3L, 4AQ3, 41EH, 4LVT, 4LXD, 4MAN, 5AGW, 5AGX,

5JSN): (a) left side view; (b) right side view, (c) front view and (d) rear view.
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Figure S3. RMSD matrix of the alignment of the human Bcl-2 protein A chain crystallographic

structures (PDB_ID: 1YSW, 202F, 2021, 2022, 2W3L, 4AQ3, 4IEH, 4LVT, 4LXD, 4AMAN,

5AGW, 5AGX, 5JSN).



1lysw.pdb 1 -HAGRTGYDNREIVMKYIHYKLSQRGYEWD--A---GDDVEENRTEAPEGTESEVVHLTL 54

202f.pdb 1 ------ GYDNREIVMKYIHYKLSQRGYEWD--------=-------------- E-VVHLTL 31
2021.pdb 1 -HAGRTGYDNREIVMKYIHYKLSQRGYEWD--A---GDDVEENRTEAPEGTESEVVHLTL 54
2022.pdb 1 -HAGRTGYDNREIVMKYIHYKLSQRGYEWD--A---GDDVEENRTEAPEGTESEVVHLTL 54
2w31.pdb 1 ------- YDNREIVMKYIHYKLSQRGYEWD--A--------=---=------- SEVVHKTL 32
4aq3.pdb 1 ------- YDNREIVMKYIHYKLSQRGYEWD---------=-=---=--------- VVHLAL 29
4ieh.pdb 1 ------- YDNREIVMKYIHYKLSQRGYEWD---------=-=---=------- SEVVHLTL 31
4lvt.pdb 1 ------- YDNREIVMKYIHYKLSQRGYEWD--A--------=---=------- SEVVHLTL 32
41xd.pdb 1 R----TGYDNREIVMKYIHYKLSQRGYEWDAG-------------------- SEVVHLTL 36
4man. pdb 1 ------ GYDNREIVMKYIHYKLSQRGYE---------=-=----==--------- EVVHLTL 29
5agw.pdb 1 ------ GYDNREIVMKYIHYKLSQRGYEWD--------=-------------- SEVVHLTL 32
5agx.pdb 1 ------ GYDNREIVMKYIHYKLSQRGYEWD--A-----=----=---------- SEVVHLTL 33
5jsn.pdb 1 ----- TGYDNREIVMKYIHYKLSQRGYEWD--ASPV---------------- PPVVHLTL 37
YDNREIVMKYIHYKLSQRGYE VVH1tL
1lysw.pdb 55 RQAGDDFSRRYRRDFAEMSSQLH----LTPFTARGRFATVVEELFRDGVNWGRIVAFFEF 110
202f.pdb 32 RQAGDDFSRRYRRDFAEMSSQLHLTPF----TARGRFATVVEELFRDGVNWGRIVAFFEF 87
2021.pdb 55 RQAGDDFSRRYRRDFAEMSSQLH----LTPFTARGRFATVVEELFRDGVNWGRIVAFFEF 110
2022.pdb 55 RQAGDDFSRRYRRDFAEMSSQLH----LTPFTARGRFATVVEELFRDGVNWGRIVAFFEF 110
2w31.pdb 33 REAGDDFSRRYRRDFAEMSSGLH----LTPFTARGRFATVVEELFRDGVNWGRIVAFFEF 88
4aq3.pdb 30 RQAGDDFSRRYRGDFAEMSSQLH----LTPFTARGRFATVVEELFRDGVNWGRIVAFFEF 85
4ieh.pdb 32 RQAGDDFSRRYRRDFAEMSSQLH----LTPFTARGRFATVVEELFRDGVNWGRIVAFFEF 87
4lvt.pdb 33 RQAGDDFSRRYRRDFAEMSSQLH----LTPFTARGRFATVVEELFRDGVNWGRIVAFFEF 88
41xd.pdb 37 RQAGDDFSRRYRRDFAEMSSQLH----LTPFTARGRFATVVEELFRDGVNWGRIVAFFEF 92
4man. pdb 30 RQAGDDFSRRYRRDFAEMSSQLH----LTPFTARGRFATVVEELFRDGVNWGRIVAFFEF 85
5agw.pdb 33 RQAGDDFSRRYRRDFAEMSSQLH----LTPFTARGRFATVVEELFRDGVNWGRIVAFFEF 88
5agx.pdb 34 RQAGDDFSRRYRRDFAEMSSQLH----LTPFTARGRFATVVEELFRDGVNWGRIVAFFEF 89
5jsn.pdb 38 RQAGDDFSRRYRRDFAEMSSQLH----LTPFTARGRFATVVEELFRDGVNWGRIVAFFEF 93
RQAGDDFSRRYRrDFAEMSSqLH TARGRFATVVEELFRDGVNWGRIVAFFEF
1lysw.pdb 111 GGVMCVESVNREMSPLVDNIALWMTEYLNRHLHTWIQDNGGWDAFVELYGPSMR-- 164
202f.pdb 88 GGVMCVESVNREMSPLVDNIALWMTEYLNRHLHTWIQDNGGWDAFVELYGP----- 138
2021.pdb 111 GGVMCVESYNREMSPLVDNIALWMTEYLNRHLHTWIQDNGGWDAFVELYGPSMR-- 164
2022.pdb 111 GGVMCVESVNREMSPLVDNIALWMTEYLNRHLHTWIQDNGGWDAFVELYGPSMR-- 164
2w31.pdb 89 GGVMCVESVNREMSPLVDNIALWMTEYLNRHLHTWIQDNGGWDAFVELYGPSM--- 141
4aq3.pdb 86 GGVMCVESVNREMSPLVDNIALWMTEYLNRHLHTWIQDNGGWDAFVELYG------ 135
4ieh.pdb 88 GGVMCVESVNREMSPLVDNIALWMTEYLNRHLHTWIQDNGGWDAFVELYGP----- 138
4lvt.pdb 89 GGVMCVESVNREMSPLVDNIALWMTEYLNRHLHTWIQDNGGWDAFVELYGP----- 139
41xd.pdb 93 GGVMCVESVNREMSPLVDNIALWMTEYLNRHLHTWIQDNGGWDAFVELYGP----- 143
4man. pdb 86 GGVMCVESVNREMSPLVDNIALWMTEYLNRHLHTWIQDNGGWDAFVELYGP----- 136
5agw.pdb 89 GGVMCVESVNREMSPLVDNIALWMTEYLNRHLHTWIQDNGGWDAFVELYGP----- 139
5agx.pdb 90 GGVMCVESVNREMSPLVDNIALWMTEYLNRHLHTWIQDNGGWDAFVELYGP----- 140
5jsn.pdb 94 GGVMCVESVNREMSPLVDNIALWMTEYLNRHLHTWIQDNGGWDAFVELYGPSMRLE 149

GGVMCVESVNREMSPLVDNIALWMTEYLNRHLHTWIQDNGGWDAFVELYG

Figure S4. Alignment of A-chain crystallographic structures of human Bcl-2 protein (PDB_ID:
1YSW, 202F, 2021, 2022, 2W3L, 4AQ3, 41EH, 4LVT, 4LXD, 4MAN, 5AGW, 5AGX,
5JSN), representing hydrophobic residues including aromatics (red), acids (blue), basic (pink)
and basic with hydroxyl groups and / or amino groups (green); with the marking line below
each stretch of the multiple alignment indicating fully conserved residues (upper case) and

partially conserved residues (lower case).



Table S1. Characteristics of probes used by FTSite and FTMap servers

Probe

Properties?

Acetamide (ACD)
Acetonitrile (ACN)
Acetone (ACT)
Acetaldehyde (ADY)
Methylamine (AMN)
Benzaldehyde (BDY)
Benzene (BEN)
Butanol (BUT)
Ciclohexane (CHX)
N,N-dimethylformamide
(DFO)

Dimethyl ether (DME)
Ethanol (EOL)

Ethane (ETH)

Phenol (PHN)
Isopropanol (THS)
Urea (URE)

Polar, hydrogen bond acceptor and donor

Polar and hydrogen bond acceptor character

Polar and hydrogen bond acceptor character

Polar and hydrogen bond acceptor character

Polar, hydrogen bond acceptor and donor

Polar, aromatic and hydrogen bond acceptor character
Hydrophobic and aromatic

Polar and hydrogen bond acceptor character

Polar, hydrogen bond acceptor and donor

Polar and hydrogen bond acceptor character

Polar and hydrogen bond acceptor character

Polar, hydrogen bond acceptor and donor
Hydrophobic

Polar, aromatic, hydrogen bond acceptor and donor
Polar and hydrogen bond acceptor character

Polar, hydrogen bond acceptor and donor

(@) (Bohnuud et al. 2012; Brenke et al. 2009; D. Kozakov et al. 2011; Dima Kozakov et al.

2015; Ngan et al. 2012)



Table S2. Hydrophobicity and hydrophilicity values by Kyte and Doolittle

Residues Kyte-Doolittle Values @ Classifications  Color Scale ©
b

lle 4.5 Hydrophobic Orange-red

Val 4.2 Hydrophobic Orange-red

Leu 3.8 Hydrophobic Orange-red

Phe 2.8 Hydrophobic Orange-red

Cys 2.5 Hydrophobic Orange-red

Met 1.9 Hydrophobic Orange-red

Ala 1.8 Hydrophobic Orange-red

Gly -04 Neutral White

Thr -0.7 Neutral White

Ser -0.8 Neutral White

Trp -0.9 Neutral White

Tyr -1.3 Neutral White

Pro -1.6 Neutral White

His -3.2 Hydrophilic Blue

Glu -3.5 Hydrophilic Blue

GIn -3.5 Hydrophilic Blue

Asp -3.5 Hydrophilic Blue

Asn -3.5 Hydrophilic Blue

Lys -3.9 Hydrophilic Blue

Arg -4.5 Hydrophilic Blue

(@) Kyte and Doolittle, 1982.
(b) De Oliveira Rodrigues et al., 2015.
(c) Pettersen et al., 2004.



Figure S5. Representation of the molecular coupling of the ligand at the original position of
the protein-ligand complex crystal structure (light pink) (PDB_ID: 2022) and ligand overlap
(Blue).
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Figure S6. Interactions Predicted by the Poseview Server. (a) crystallographic ligand pose
(PDB_ID: 2022) and (b) ligand pose obtained from re-coupling.
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Figure S7. (a) Representation of BH1-BH4 domains (Figure 2) with presence of site 2 detected
by FTSite server with aliphatic chlorpromazine subclass molecular coupling, (EC50 = (125.3 +
1.1) pmol.L'Y) performed on the AutoDock Vina 1.5.7 program. Representation of the -
stacking (green), hydrogen bonding (red) and saline bridge (Blue) interaction of the molecular
couplings performed in AutoDock Vina 1.5.7 (b) and Achilles Blind Docking (c) server, with
additional interactions and / or confirmed by the BINANA 1.2.0 algorithm.
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Figure S8. (a) Representation of BH1-BH4 domains (Figure 2) with the presence of site 2
detected by the FTSite server with the aliphatic subclass triflupromazine molecular coupling
(EC50 = (1059 = 1.0) pmol.L?) performed in the AutoDock Vina 1.5.7 program.
Representation of m-stacking (green), cation-n (yellow) and hydrogen bonding (red)
interactions of the molecular couplings performed in AutoDock Vina 1.5.7 (b) and Achilles
Blind Docking (c) server, with interactions additional and / or confirmed by the BINANA 1.2.0
algorithm.
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Figure S9. (a) Representation of BH1-BH4 domains (Figure 2) with presence of site 2 detected
by FTSite server with piperazine subclass molecular coupling of fluphenazine (EC50 = (63.2 +
1.0) pmol.LY) performed in the AutoDock Vina 1.5.7 program. Representation of m-stacking
(green), cation-x (yellow) and hydrogen bonding (red) interactions of the molecular couplings
performed in AutoDock Vina 1.5.7 (b) and Achilles Blind Docking (c) server, with interactions
additional and / or confirmed by the BINANA 1.2.0 algorithm.
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Figure S10. (a) Representation of BH1-BH4 domains (Figure 2) with the presence of site 2
detected by the FTSite server with the piperazine subclass trifluoperazine molecular coupling
(EC50 =(56.2 = 1.0) umol.L?) performed in the AutoDock Vina 1.5.7 program. Representation
of the n-stacking (green), hydrogen bonding (red) and saline bridge (Blue) interaction of the
molecular couplings performed in AutoDock Vina 1.5.7 (b) and Achilles Blind Docking (c)

server, with additional interactions and / or confirmed by the BINANA 1.2.0 algorithm.



Figure S11. Representation of the molecular coupling of peptide BH3 in the original position
of the crystalline structure (blue) (PDB_ID: 2XA0) in relation to the composition used by the
coupling (orange) with the GalaxyPepDock server (RMSD 1.962 A between the alpha helix

amino acid residues).
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Figure S12. RMSD values of BCL-2 in Apo form (black), BCL-2 with trifluoperazine molecule
(red) and 3D conformation obtained by clustering the MD.
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Figure S13. RMSD values of BCL-2 in Apo form (black), BCL-2 with fluphenazine molecule
(red) and 3D conformation obtained by clustering the MD.
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Figure S14. RMSD values of BCL-2 in Apo form (black), BCL-2 with trifluopromazine

molecule (red) and 3D conformation obtained by clustering the MD.
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Figure S15. RMSD values of BCL-2 in Apo form (black), BCL-2 with chlorpromazine

molecule (red) and 3D conformation obtained by clustering the MD.
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Figure S16. RMSF values of BCL-2 in the presence of trifluoperazine.
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Figure S17. RMSF values of BCL-2 in the presence of fluphenazine.

FA e AP F ] CEad T 6 Fa i v F A EF FEd [T

ol o Lo L L v L Lo b e L
0 20 40 60 80 100 120 140 160

Residues

Apo Form Bcl-2 with Trifluopromazine Apo Form Bel-2 with Trifluopromazine

Figure S18. RMSF values of BCL-2 in the presence of triflupromazine.
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Figure S19. RMSF values of BCL-2 in the presence of chlorpromazine.
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