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Chemical structure of the initial hit compound: 2-(2-pyridyl)-6-(trifluoromethoxy)-1H-indole Schematic representation for
medicinal chemistry optimiAationB R1 and R2 substitutions are indicatedB Synthesis route of CAD204520 (4-[2-[2-[3-propyl-6-
(trifluoromethoxy)-1H-indol-2-yl]-1-piperidyl]ethyl]morpholine)B Synthetic route (a) to (e) is depicted and described in the
methods sectionB Determination of the protein ATP hydrolysis activity in the presence of compound CAD204520 at pH 7B The
Cgure displays ATPase activity determined by measuring the amount of liberated phosphate from ATP hydrolysisB Data is
presented as a Ctted curve Dhich has been normaliAed to the maximal enAyme activity Dith subtraction of bacEground signal
from spontaneous hydrolysis of ATPB Error bars denote the mean F SD (standard deviation) of 3 replicatesB Statistical
signiCcance (**P G 0B01H ***P G 0B001) Das determined by tDo-Day ANIVA using BonferroniJs correction for multiple comparison
testingB Binding sites of CAD204520 and thapsigarginB Superposition of the SERCA-CAD204520 complex Dith SERCA-
thapsigargin (PDB ID: 2AGV)B The binding sites are both in the transmembrane region, separated by transmembrane helix M3B
Thapsigargin is shoDn as cyan surface representationB Superposition of SERCA-CAD204520 Dith SERCA-CPA (PDB ID
3FGI), vieDed roughly along the membrane normalB CAD204520 and CPA are shoDn as orange and green sticEs, respectivelyB

Superposition of SERCA-CAD204520 Dith SERCA-BHK (PDB ID 2AGV) vieDed roughly along the membrane normalB
CAD204520 and BHK are shoDn as orange and light blue, respectivelyB Superposition of SERCA-CAD204520 Dith SERCA-
Cpd7 (PDB ID 5NCK), vieDed along the membrane planeB CAD204520 and Cpd7 are shoDn as orange and magenta sticEs,
respectivelyB Binding sites of CAD204520 and thapsigargin, as seen roughly along the membrane normalB Superposition of
SERCA bound to CAD204520 (light blue cartoon and orange sticEs, respectively) Dith SERCA bound to thapsigargin (grey
cartoon and sticEs, respectively)B Glycine257, Dhich is mutated to valine in the thapsigargin resistant mutant, is indicated by a
red sphereB In the SERCA-thapsigargin complex, Phe256 has undergone a displacement that is liEely to be impaired by a valine
residue in position 257B
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Effects of Thapsigargin (left) and CAD204520 (right) on cell viability after 72 hours of treatments in ALL/SIL and ALL/SIL
thapsigargin-resistant cell lines. Error bars denote ± SD of a minimum of 2 replicates. Western blot showing the expression
of SERCA2 and SERCA3 in naïve and resistant ALL/SIL. -actin was used as a loading control. Phred-scale analysis of exonic
single nucleotide variation (SNV) occurring in the ALL/SIL thapsigargin resistant cell line. Inset shows number (N.) of variation
(SNV) occurring per chromosome. Thapsigargin resistance mutation hot spot region on helix M3. Thapsigargin and SERCA
residues 254-260 are shown in stick representation and colored cyan and red, respectively. Surface plots analysis of ALL/SIL,
DND41 and RPMI-8402 T-ALL cells lines and a primary NOTCA1 mutated T-ALL sample treated vehicle, CAD204520,
cyclopiaBonic acid, or CAD204520 plus cyclopiaBonic acid. Each point represents an independent measurement representative
of three biological replicates. Plots were generated using CombeneCt script by MATLAB R2018 and represent the Loewe (dose-
effect based approach) analysis. A color scale bar represents level of drug antagonism or synergism.
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WT 12.7WTMAVER-1

5.9WT Mutated*Mino

* PEST domain mutation p.Q2487* (exon 34). The effect of this mutation is to be considered ligand-dependent. E.
Silkenstedt, F. Arenas, B. Colom-Sanmartì et al. Notch1 signaling in -mutated mantle cell lymphoma depends on

ligand 4 and is a potential target for specific antibody therapy. J. Exp. Clin. Cancer Res, 2019. (1), 446.
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Table representing NOTCH1 mutational status in T-ALL and MCL lines. Scatter dot plot representing IC50 ADMC of
CAD204520 in NOTCH1 mutated (nE5) or NOTCH1 WT (nE3) T-ALL or in NOTCH1 mutated (nE1) or NOTCH1 WT (nE3) MCL
(shoFn in cell line. Statistical significance (*P G 0.05) Fas determined by a non-parametric t-test (Mann-Whitney). Effect
of CAD204520 treatments on cycling MAVER-1 and MINO cells. Percentage of DNA content folloFing four days of treatment
Fith the indicated concentrations of CAD204520 on each cell cycle phase is indicated. A minimum of 20,000 eHents Fas
collected for each condition.
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ICN1-VAL-1744
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RPMI-8402ALL/SIL

Effect of CAD204520 and thapsigargin treatment for 24 hours on NOTCH1 (N1) processing and activation in T-ALL cell lines.
The immunoblot was incubated with an antibody against the C-terminus of NOTCH1 that recognizes the transmembrane
subunit (TM) and an antibody that recognizes the cleaved NOTCH1 (ICN1). GAPDH was used as a loading control. Effect of
24 hours of CAD204520 on NOTCH1 cell surface staining as assessed by immunofluorescence in DND41 T-ALL cells. Scale
bars: 100 μm. Quantitative immunofluorescence analysis of NOTCH1 surface signal in DND41 cells after 24 hours of
CAD204520 treatment. Error bars denote the mean ± standard deviation (SD) of fluorescence of 70 single cells/nuclei (arbitrary
units); Statistical significance among groups was determined by unpaired t-test (***P A 0.001). Effect of 24 hours of
CAD204520 on NOTCH1 cell surface staining as assessed by immunofluorescence in REC-1 T-ALL cells. Scale bars: 100 μm.
Quantitative immunofluorescence analysis of NOTCH1 surface signal in REC-1 cells after 24 hours of CAD204520 treatment.

Error bars denote the mean ± standard deviation (SD) of fluorescence of 70 single cells/nuclei (arbitrary units); Statistical
significance among groups was determined by unpaired t-test (***P A 0.001). Effect of 24 hours treatment of CAD204520 on
NOTCH1 (N1) processing and activation in REC-1 cell line. The blot was incubated with an antibody against the C-terminus of
NOTCH1 that recognizes the NOTCH1 transmembrane subunit (TM). GAPDH was used as a loading control.
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Genomic characterization of MOLT16 and SKW-3/KE-37 T-ALL cell line. The karAotApe and the mBtational analAsis are
indicated. Effects of CAD204520 on cell viabilitA after 72 hoBrs of treatments in MOLT16 and SKW/KE-37 T-ALL cell lines.
Error bars denote C SD of 2 replicates. Statistical signiDcance among groBps was determined bA 2-waA ANOVA (**P E 0.01F ***P
E 0.001). Pro-apoptotic effect of CAD204520 treatment. Annexin V/propidiBm iodide staining of primarA NOTCG1 mBtated T-
ALL cells following 72 hoBrs of treatment with the indicated concentrations of CAD204520. A minimBm of 20F000 events was
collected for each condition.
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Effect of CAD204520 and thapsigargin treatment for 24 hours in RPMI-8402 cell lines. The immunoblot was stained with an
antibody against the C-terminus of NOTCH1 that recognizes the furin-processed NOTCH1 transmembrane subunit (TM) and
the unprocessed NOTCH1 precursor (FL), an antibody that recognizes the cleaved NOTCH1 (ICN1), and antibodies that
recognize the activation of the UPR pathway. P-eIF2, eIF2, total BiP. HSP90 was used as a loading control. Quantitative
immunofluorescence analysis of nuclear ATF6 signal in ALL/SIL cells after 24 hours of CAD204520 treatment. Error bars denote
the mean ± standard deviation (SD) of fluorescence of 70 single cells/nuclei (arbitrary units); Statistical significance among
groups was determined using one-way ANOVA with Bonferroni’s correction for multiple comparison testing (***P A 0.001).
Effect of CAD204520 and thapsigargin treatment in HL-1 and ALL/SIL cell lines. Histograms show percentage of cell alive after
72 hours of treatment at indicates doses. Error bar denotes the mean ± SD of a minimum of three replicates. Statistical
significance among groups (****P A 0.0001) was determined by 2-way ANOVA.
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Effect of CAD204520 treatment on rat cardiomyocyte calcium transients. Single experiments are represented
by two dots interconnected by a solid line. Specifically, the line between dots connects the quantification of the amplitude of the
calcium transient (A: F/F0) and the time required for cytosolic calcium removal (B: TAU), before and after the CAD204520 (5
μM) treatment compared to control (Control). ): Mean percentage variation of CAD204520 (CAD204520) on
the same parameters. Graph bars: mean ± SD of the 5 CAD204520 treated cardiomyocyte groups. Statistical significance
comparing CAD204520 treated cells vs. Control cells (*P A 0.05) was determined by a non-parametric t-test (Mann-Whitney).

Bepresentative examples of calcium transients (normaliCed traces: fold increase) recorded from control (solid lane),
CAD204520 (5 μM) (dashed line), and thapsigargin (0.2 μM) (dotted line) ventricular myocytes. ATP Luminescence induction
normaliCed to cellular protein content in rat cardiomyocytes treated either with CAD204520 or vehicle (Control). Error bars
denote the mean ± SD of 6 replicates. Statistical significance comparing CAD204520 treated cells vs. vehicle treated cells (not
significant D n.s.) was determined by a non-parametric t-test (Mann-Whitney). Effect of administration of CAD204520 on body
weight. Error bars denote the mean ± SD of 6 replicates. Animals were treated for 6 days with 30mg/Kg of CAD204520 and
subsequently treated with 60 mg/Kg daily. Statistical significance (**P E 0.01) was determined by a 2-way AFGVA analysis.
Bepresentative schema of CAD204520 in vivo studies. Effect of CAD204520 on T-ALL leuHemia burden in a SKW-3/KE-37
xenografted murine model. Anti-leuHemic activity of CAD204520 assessed by measuring hCD45+ cells after 4 days of
CAD204520 treatment (45 mg/Hg/GS BID) or vehicle (tween-80 0.5% w/v and HPMC 1.0% w/v). Error bars denote the mean ±
SD of I CAD204520 treated animals or the mean ± SD of 8 replicates vehicles treated mice. Statistical significance for treated
vs. vehicle (****P E 0.0001) was determined by non-parametric t-test (Mann-Whitney). AntileuHemic activity of CAD204520
in hCD45+ spleen infiltrating cells in a SKW-3/KE-37 xenografted murine model after 5 days of CAD204520 treatment (45
mg/Hg/GS BID) or vehicle (tween-80 0.5% w/v and HPMC 1.0% w/v). The number of hCD45+ cells per field were represented
as percentage relative to vehicle control. Error bars denote the mean ± SD of 13 fields from 2 mice treated with CAD204520 or
the mean ± SD of 12 fields from 3 vehicle treated mice. Statistical significance for treated vs. vehicle (****P E 0.0001) was
determined by non-parametric t-test (Mann-Whitney).



126.80 ±14.94 22.56 ±5.48 30.14 ±5.61 0.20CAD204522

37.68 ±6.22 20.09 ±2.76 58.86 ±6.50 0.21CAD307496

21.81 ±4.50 0.28 ±0.07 7.75 ±1.68 0.26CAD204521

>333 0.04 ±0.01 1.56 ±0.45 0.25CAD204630

71.25 ±18.00 3.16 ±0.41 18.00 ±3.25 0.21CAD204631

9.74 ±1.67 0.39 ±0.20 1.03 ±0.22 0.27CAD305666

84.22 ±24.37 0.01 ±0.02 0.55 ±0.12 0.28CAD204519

26.90 ±2.98 8.30 ±0.95 0.34 ±0.03 0.29CAD204520

7.75 ±2.69 0.59 ±0.17 0.32 ±0.19 0.22CAD306749

16.80 ±2.68 1.21 ±0.37 2.62 ±0.83 0.22CAD306750

Data of compounds fitted to the pharmacophore model. A!"ase h#drol#s$s act$%$t# to&ard '() Ca2( and *a(+,(-A!"ase $s
$nd$cated as the half ma.$mal $nh$/$tor# concentrat$on 01C502 and e.pressed $n 34. !he l$5and effic$enc# $nde. $s e6ual to 78 9
1.40-lo51C502+*. * $s the num/er of non-h#dro5en atoms.


