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Figure 1SI. Dot chart showing the sensitivity to paclitaxel in the NCI-60 panel. Cells were grouped 

as sensitive (red dot) or resistant (blue dot) if the GI50 value was lower or higher than 10 nM, 

respectively. As reported in the chart  paclitaxel-resistant cell lines are the following: SK-OV-3, 

NCI-H23, BT-549, SF-268, RXF-393, SK-MEL-2, SNB-19, HOP-62, MALME-3M, SK-MEL-28, 

786-0, SF-295, UACC-257, T47D, A498, NCI-H226, TK-10, OVACAR-5, EKVX, CAKI-1, HOP-

92, HCT-15, ACHN, UO-31, OVCAR-4. 



S4 

 

 

Figure 2SI. Five dose data for NSC756090. 
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Figure 3SI. Five dose data for NSC756092. 
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Figure 4SI. Five dose data for NSC756093. 
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Figure 5SI. Five dose data for NSC756095. 
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Figure 6SI. Heat-Map showing the results of two-way hierarchical clustering of the COMPARE 

analysis for the most active twenty-one 4-APTs with the reference mechanistic set (red = 

correlation; blu = no correlation). On the vertical axis, with different colors are represented the five 

different 4-APTs clusters. The first cluster (NSC756093 and NSC756083) show the highest 

divergence in terms of homology of mechanism as compared with the fifth cluster (NSC752012, 

NSC756090, NSC756087).  
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Figure 7SI. Representative biosensograms for controls of binding specificity for the interaction 

GBP1:PIM1. A: Positive dose-dependent control interaction between GBP1:PIM1. PIM1 was the 

analyte and [GBP1] were 8.25nM (purple line), 17nM (green line), 35nM (red line) and 70nM (blue 

line). Reference channel was kept in PBST (yellow line). B: Negative dose-dependent control. In 

the parallel line, CA was spotted and no signal was detectable in the same concentration range. 

These experiments demonstrate that GBP1 interact with PIM1 in a dose dependent manner, but not 

with CA. C: Negative dose dependent control of the interaction of CA with PIM1. CA was unable 

to interact with PIM1, used as a ligand in the same channel used for A. [CA] were 8.25nM (purple 

line), 17nM (green line), 35nM (red line) and 70nM (blue line). Reference channel was kept in 

PBST (yellow line).  
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Figure 8SI. Representative biosensograms for the negative controls of binding of GBP1 and for the 

absence of binding of NSC756093 to PIM1 as ligand. A: GBP1 is capable to interact with PIM1 

when the protein is purified in native conditions (green line) but not when the protein is heat-

inactivated (purple line). Reference channel was kept in PBST (yellow line). B: NSC756093 is 

unable to bind to PIM1. PIM1 was used as ligand and was functional for its capability to bind GBP1 

(green line). NSC756093 at a dose of 1 µM was estimated to produce a maximum signal (RUmax) in 

case of binding of 6.8 RU (continuous black line). We calculated the theoretical RUmax using the 

formula RUmax = MWA/MWL x RL x SM, where MWA is the molecular weight of the analyte 

PIM1, MWL is the molecular weight of NSC756093, RL is the immobilization level in RU of PIM1 

in this experiment and SM is the molar stoichiometry (=1µM). No binding was noticed (purple 

line), thus suggesting no interaction of NSC756093 with PIM1. Reference channel was kept in 

PBST (yellow line). 
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Figure 9SI. Overall view of the human TopoIIβ/DNA complex stabilized by the anticancer drug 

etoposide (PDB ID: 3QX3). TopoIIβ (white) and DNA (violet) are displayed as ribbons. Etoposide 

is displayed as CPK and colored by atom type (C = green, O = red, H = white). Protein motifs 

involved in binding site are displayed as ribbons and colored: DOC_WW_Pin1_4 motif (orange); 

MOD_GlcNHglycan and MOD_GSK3_1 motifs (yellow).  
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Figure 10SI. Overall view of X-ray structure of the human tubulin/podophyllotoxin complex (PDB 

ID: 1SA1). αβ-Tubulin (white) is displayed as ribbons. Podophyllotoxin is displayed as CPK and 

colored by atom type  (C = green, O = red, H = white). Protein motifs involved in binding site are 

displayed as ribbons and colored: LIG_FHA_1 motif (magenta); CLV_NDR_NDR_1 motif (blue); 

CLV_PCSK_SKI1_1 motif (cyan); MOD_GlcNHglycan and MOD_GSK3_1 motifs (yellow).  
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Figure 11SI. Overall view of NSC756093/GBP1 complex resulting from docking calculations. 

GBP1 (white) is displayed as ribbons. NSC756093 is displayed as CPK and colored by atom type 

(C = green, O = red, N = blue, H = white). Protein motifs involved in binding site are displayed as 

ribbons and colored: LIG_FHA_1 motif (magenta); CLV_NDR_NDR_1 motif (blue); 

MOD_GlcNHglycan motif (yellow).  
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Figure 12SI. Superimposition of (A) NSC756095 and NSC756094, (B) NSC756100 and (C) 

NSC756108 PM7 conformers (carbons in orange) on the bioactive conformation of NSC756093 

(carbons in green). Bioactive conformation of NSC756093 is displayed in sticks while conformers 

are displayed as lines. GBP1 amino acids (carbons in magenta) involved in steric clashes are labeled 

and displayed as CPK (transparency = 50 %). Heteroatoms are colored by atom type (O = red, N = 

blue, H = white). 
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Figure 13SI. Mutated residues in GBP1 structure are displayed as CPK, colored by atom type (C = 

cyan, O = red, N = blue, H = white) and labeled. Hydrogens are omitted for clarity. GBP1 is 

displayed as ribbons, where the LG-domain is in cyan, the connecting region in blue, the helical 

domain in red and α12/α13 in orange. 
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Table 1SI. Energy values of  the NSC756093/GBP1 complexes obtained by docking studies. 

 

Frame Complex 

Energy 

(kcal/mol) 

Set Frame Complex 

Energy 

(kcal/mol) 

Set 

1 -4274.32 I 11 -3685.40 II 

2 -4039.88 I 12 -3683.72 II 

3 -3918.33 II 13 -3659.74 III 

4 -3916.03 II 14 -3644.31 II 

5 -3880.23 I 15 -3614.31 II 

6 -3818.93 II 16 -3608.95 II 

7 -3793.41 II 17 -3598.23 II 

8 -3756.90 III 18 -3413.74 II 

9 -3736.54 II 19 -3411.68 II 

10 -3707.18 II 20 -3192.69 III 



S17 

 

Table 2SI. Protein functional motifs indentified by the ELM software in the binding sites of 

etoposide, podophyllotoxin, and NSC756093. 

 

Motif Name 
Functional site 

class 
Description Consensus Sequence

a
 

LIG_FHA_1 

FHA 

phosphopeptide 

ligands 

Phosphothreonine motif 
binding a subset of FHA 

domains that show a 

preference for a large aliphatic 

amino acid at the pT+3 

position. 

..(T)..[ILV]. 

DOC_WW_Pin1_4 
WW domain 

ligands 

The Class IV WW domain 

interaction motif is recognised 

primarily by the Pin1 

phosphorylation-dependent 
prolyl isomerase. 

...([ST])P. 

CLV_NDR_NDR_1 NDR cleavage site 
N-Arg dibasic convertase 
(nardilysin) cleavage site  

(.RK)|(RR[^KR]) 

CLV_PCSK_SKI1_1 PCSK cleavage site 
Subtilisin/kexin isozyme-1 

(SKI1) cleavage site  
[RK].[AILMFV][LTKF]. 

MOD_GlcNHglycan 
Glycosaminoglycan 

attachment site 

The glycosaminoglycan 

attachment site is an exposed 
serine which accepts transfer 

of xylose from UDP-xylose to 

the hydroxyl group by protein 

xylosyl transferase 

[ED]{0,3}.(S)[GA]. 

MOD_GSK3_1 

GSK3 

phosphorylation 

site 

GSK3 phosphorylation 
recognition site 

..([ST])...[ST] 

a
 . any amino acid allowed; [...]amino acids listed are allowed; [^...]amino acids listed are not allowed; {min, max} min 

required, max allowed; | matches either expression it separates; (...)positions of specific interest. 
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