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A new smoothened antagonist bearing the purine scaffold

shows antitumor activity in vitro and in vivo
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"H NMR of compound 4a
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"H NMR of compound 4b
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"H NMR of compound 4¢
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"H NMR of compound 4d
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"H NMR of compound 4e
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"H NMR of compound 4f
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"H NMR of compound 4g

20000
19000
18000
17000
16000
15000
14000
13000
12000

11000

10000

9000

8000

7000
6000
5000
4000
3000
2000
1000

r-1000

~-2000

61’6 —

STL~
are

v9'L—

v

C.Espinosa-CE-PAE/S

]

Fogz

90z

Feoz

0.5

1.0

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
f1 (ppm)
13C NMR of compound 4g

9.5

3500

3000

2500

2000

1500

1000
500

60T —
v86T —
1092~
s597"
TTIE~
v1E
778e —
b6ty —
SE'8y—

or'es —

TZ61T~_
7501 —
wia
Fiase
e —
00°sET —

6T THT —

69°0ST
1£°0ST

C.Espinosa-CE-PA27

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190



"H NMR of compound 4h
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"H NMR of compound 4i
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"H NMR of compound 4j
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"H NMR of compound 4k
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"H NMR of compound 41
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"H NMR of compound 4m
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"H NMR of compound 4n
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"H NMR of compound 40
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"H NMR of compound 4p
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"H NMR of compound 4q
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"H NMR of compound 4r
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"H NMR of compound 4s
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Mass spectrum of compound 4a
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Mass spectrum of compound 4¢
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Mass spectrum of compound 4e
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Mass spectrum of compound 4g
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Mass spectrum of compound 4i

CE_PA65#1 RT:0.00 AV:1 NL: 2.43E5
T: FTMS + p ESI Full ms [375.00-575.00]
476.2622
477.2656
526.2527
76.3177 527.2559
392.3129 478.2686
2 412.3780 463.1292 478.
. L L 437.1920 4554560 | | 491.7668 498.2446 5242499 || 5230589 554.2935 563821
T e aaaa . T T iy ik | T
380 400 420 440 460 480 500 520 540 560
m/z
.
Mass spectrum of compound 4j
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Mass spectrum of compound 4k
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Mass spectrum of compound 4m
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Mass spectrum of compound 4n
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Mass spectrum of compound 40
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Mass spectrum of compound 4q
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Mass spectrum of compound 4s
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Supplemental Table S1: In vitro cytotoxicity of purine derivatives 4a-s at 50 uM on four
cancer cell lines and control cells (HEK293).

Compound % Cytotoxicity (50 nM)

HCT116 | HT29 H197S | DAOY | HEK293
4a 68+0.3 <50 66+0.9 | 82+6.2 <50
4b 53+0.9 <50 30£1.0 | 94+0.4 <50
4c <50 <50 19+0.8 | 69+0.9 <50
4d <50 <50 <50 <50 <50
4e <50 <50 <50 <50 <50
4f <50 <50 <50 <50 <50
4g <50 <50 <50 <50 <50
4h <50 <50 61+1.2 | 81«£l.1 <50
4i <50 <50 <50 <50 <50
4j <50 <50 <50 <50 <50
4k <50 <50 <50 <50 <50
41 <50 <50 <50 <50 <50
4m <50 <50 <50 <50 <50
4n <50 <50 <50 <50 <50
40 <50 <50 <50 <50 <50
4p <50 <50 <50 <50 <50
4q <50 <50 <50 <50 <50
4r 81+0.8 <50 <50 92+0.4 <50
4s 99+0.4 25+2.7 99+0.2 | 98+0.3 <50
Vismodegib <50 <50 53+1.2 <50 <50
Etoposide 90+0.5 - 60+1.1 - 65+0.7
Cisplatin - - - 88+0.7 88+0.7
5-FU 62+1.3 66+4.9- - - <50

32



A)

B)

PI

Apoptosis (%)

100+

HT29 cells

0 10 20 30 40 50
Concentration 4s (uM)
Control
% Jo.92% 0,68%
] v 11!
103':
IUZ_;
101_: ) 1
. 570% 2,70%
10 T T T T
10” 10" 10° 10° 10°
4s (3 h, 19 uM)
'* 30,05% 1,52%
v 11
107 3
10°
n
P 6d4,64%
ey
102 :l|'..'l3 11'."“l

Apoptosis (%)

100+

754

504

254

Anexin V-FITC

HCT116 Cells HEK293 Cells
100-
wEN g 75.
@
8 504
a
Q
a
<
L] L] L] T 1 u L) T L] T 1
0 20 30 40 50 0 10 20 30 40 50

Concentration 4s (M)

Concentration 4s (uM)

Supplemental Figure S1: 4s triggers
apoptosis in various cancer cell lines. A)
Dose-response curves are shown for four
neoplastic cancer cell lines and HEK293
cells as a control. Cells were treated with 4s
at 1.5, 3.0, 6.25, 19, 25 and 50 M for 72 h,
stained with annexin V-FITC and propidium
iodide (PI1) and analyzed by flow cytometry.
Results are presented as the mean £SD of
three independent experiments. (***) p <
0.0001 vs. control. Data were analyzed with
a non-parametric t-test. B) Representative
dot plot of HT29 cells untreated (control) or
treated for 3 h with 4s (19 pM).
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Supplemental Figure S2: Luciferase reporter activity dependent on the Hh pathway.
This assay was performed in HCT116 cells stably transformed with a Gli responsive
luciferase reporter gene and a renilla luciferase gene (normalization control), treated for 24
h with purmorphamine (20 M), vismodegib (1 pM) or 4s (1.5 pM). These concentrations
were 100 times higher than the ICso values reported for each compound. Luciferase and
renilla activity were assayed with the dual-luciferase assay system Cignal Reporter Gli-
luciferase (ADN, Qiagen). Results are expressed as luciferase/renilla activity ratios and

represent the mean of triplicate values from one assay.
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Supplemental Figure S3: Binding of 4s to wild-type and D473H mutant SMO cells. The
concentration-response curves represent the percentage of BODIPY-cyclopamine (BC)
incorporation into control HEK293T cells carrying either the wild type SMO gene (Smo WT,
in blue) or the D473H mutant SMO gene (SMO-D473H, in orange) after treatment with 4s.
ICs0 Smo WT = 0.95 M. At concentrations greater than 5 M, 4s was toxic to SMO D473H.
Data represent the average =SD of three independent experiments. Data are the average BC

intensity of five fluorescence microscopy images.
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Superposition of 4s-Smo and vismodegib-Smo
A) . B)
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@ as
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Supplemental Figure S4: Graphical superposition of 4s-SMO (green) and vismodegib-
SMO (fuchsia). A) Electrostatic potential. The binding cavity (in red) provides a highly
electron-rich environment. B) 3D representation of 4s and vismodegib binding to the inner
part of the heptahelical bundle of SMO.
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Supplemental Figure S5: Fluorescence spectra of 4s and 4sSNEM. The fluorescence was

detected with the excitation wavelength 365 nm. Red indicates 4s incorporate in NEM (4s-

NEM) and blue indicates 4s detected in supernatant.
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Supplemental Figure S6: Development of a formulation to nanoemulsify the SMO
antagonist 4s. The stability of two systems using different amounts of 4s considering the
hydrodynamic diameter: A)1.5 mg and B) 2 mg, both evaluated for 21 d. C) The Z potential

were measured in triplicate.

38



CEM: polan Earias:r 1557 Report Wame: modified System: Chromastaer

ChD
Chromaster System Manager Report
Analyzed Dats and Tima: 04-13-2020 Feparted Data and Time: O04-1Z-Z0Z0
1T7:18 171245145
Procassaed Date and Tima: 04-13-2030
1T:32

Data Path: CrA\WINIZAPPYCHROIMAETER‘\palan)DATAN155TY
Procaessing Mathod: Christiam

Systam [acgulisition): Chromastec DRD Sarias: 1957

Application(data)l: polan Vial Humbar: Z
Sample MName: 4sh Vial Type: UHE
Injaction from this wial: 1L of 1 Valumz: %,0 ul

Sampla Description:

Chrom Typa: Fixzed WL Chromatogram, 260 nm

Abmortsno O]

D2

=
(]
P T T AT T FYTY TN PP T [T P TT IO

0,0

Procassing Mathod: Christian
Mothod Davalopar: Faula
Pump 1: 5160
Fump 1 Solwant A: Fump 1 Solwent B:
Fump 1 Solwent C: MaCHY formico Fump 1 Solwant D aguafformico
Mathod Descriptlan:

Chrom Typs: Fixed WL Chromatogram, 260 mm

Paak (Quantitation: AREA
Calculation Mathod: AREAY

Ho. AT Araa Canc 1 BC
1 E, TT2 ITEZ073 109, Qoo HE
ITEZ073 109, Qoo

Paak rejection lawsl: O

Supplemental Figure S7: HPLC spectrum for 4s.

39



Supplemental Table S2: PAINTs report for purine derivatives 4a-s. This analysis was done

by Swiss Target Prediction platform (http://www.swisstargetprediction.ch/).
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