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Supplementary Figure 1. Chemical structure of GDC-0575

Formula: C;¢H,oBrN;O

Molecular Weight: 378.27
(R)-N-(4-(3-aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-b]pyridin-3-yl)
cyclopropanecarboxamide
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Supplementary Figure 2. Ara.C induced DNA damag and activation of Chk.1. a) Immunofluorescence
on AML cell lines untreated (left panel) or treated for 24h with AraC (right panel) showing activation
of DNA damage-associated markers. b) Facs analysis showing the percentage of YH2A on the same
AML cell lines as in a and under the described treatment conditions. ¢) Western blot showing both
the global phosphorylation of Chkl and its specific phosphorylation on the Ser345 and auto-
phosphorylation Ser296 in AML cell lines upon 1d AraC treatment.
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Supplementary Figure 3. CHK1inhibition via Chk.1 inh or KD of chk.1 or use of ATR inh
enhance the cytotoxicity of AraC in different AML cell lines in vitro a) Percentage of apoptosis
of four AML cell lines after 24hr of low dose Ara.C (100nM) + Chk.1 inh; untreated (UT). UT
n=3; Chk.1 (C) n=3, Ara.C (A) n=3 and A+C n=3. b) Percentage of apoptosis in four AML cell
lines transfected with KDCTRL and KDChk1 after one-day treatment with AraC (A). n=3 for all
samples. c) Percentage of apoptosis in four AML cell lines after 2 day treatment with A,
AraC+CHK1i (A+C), ATR inhibitor (ATRi), A+ATRi, A+C+ATRi. n=3 for all samples.
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Supplemental Figure 4. CHK1i enhances the cytotoxicity of AraC in different primary
AML in vivo. a) Percentage of human cells in the bone marrow of AML9-transplanted mice one
week post-treatment. b) Immunofluorescence for Ki67 proliferation on mice’s spine for the same
patient and treatment conditions as in a. Scale bar is 100mM. c¢) Comparison of mouse spleens
size for the same patient and treatment conditions as in a. d) Sickness curves monitoring AML9-
injected mouse under different treatment conditions at various time points. (UT n=4; C n=4; A
n=4; A+C n=4. Stat using Gahan-Breslow-Wilcoxon) e) Remaining cells in the bone marrow of
AML6-transplanted mice one week post-treatment shown by H&E (left panel), CD45 IHC (middle
panel) and IF (right panel; green cells are human CD45%, red cells are Ki67*and blue cells are the
nuclei). Scale bar is indicated in the picture.
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Supplemental Figure 5. CHK1i plus AraC treatment does not generate new mutations. Table
(left) for each patient shows the total number of mutations (SNVs) detected in each condition. Heat-
map (right) for each patient shows the changes in the mutation spectrum observed in each condition.
Mutations present at DO sample were compared to UT, A, C and A+C-mice.
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Supplementary Figure 6. CHK1li plus AraC treatment does not affect human
hematopoiesis derived from bone marrow in vivo. a) Percentage of human cells in the BM
aspirates of hBM-transplanted mice one week post-treatment. Each dot represents an individual
mouse. UT n=3; C n=3; A n=4; A+C n=4. ns= not significant. Total number of mice= 14. b)
Percentage of HSPCs (Lin"CD34*CD38") in the BM aspirates of hNM-transplanted mice one week
post-treatment. The analysis was performed on the same mice as in a. ¢) Same as in b, but
percentage of HPCs (Lin"CD34*CD38*). d) Same as in a but 8 weeks post-treatment when mice
were sacrificed for the analysis. €) Same as in B but 8 weeks post-treatment. f) Same as in ¢ but 8
weeks post-treatment.
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Supplementary Figure 7. G-CSF mobilizes both AML and normal hematopoietic cells in vivo. a)
Treatment regimen for GCSF with AML or hCD34* cells, in vivo. b) Absolute number of hCD45*
cells in AML8-transplanted mice after the treatment in BM and blood. UT n=3; G n=3. ns= not
significant. c¢) Percentage of Ki67 positive and negative cells in the BM of AML8-transplanted
mice after the treatment. UT n=3; G n=3. ns= not significant. d) Same as in b but mice were
transplanted with hCB CD34* cells. UT n=4; G n=4. ns= not significant. e) Same as in d but
looking at HSPC cells. f) Same as in b but mice were transplanted with hBM CD34* cells. UT n=4;
G n=4. ns= not significant. g) Same as in f but looking at HSPC cells.
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Secondary Data Analysis

Supplementary Figure 8. Sequencing data analysis pipeline used for whole-exome sequencing data
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Supplementary Table 1. GDC-0575 Kinase Selectivity Profile (KinomeScan® at 100 nM)

% Residual Activity m Kinases Inhibited

5-20% n=3 SLK, YSK4, MYLK

FLT3, GSG2, DAPK3, DMPK, MELK, CSNK2A2,
JAK2, RPS6KA4, MARK3

50 -100% n=447 All others, including ChK2
ChK1 enzyme IC;, = 1.2 nM

20 - 50% n=9

*Additional IC, determinations confirmed greater than 30-fold selectivity in
potency for ChK1 inhibition over the off-target kinases (See Table
Supplementary S2).



Supplementary Table 2. Description of AML patient samples features.

AML ID FEATURE CYTOGENETICS CYTO RISK NPM FLT3 EXPERIMENT
AML1 Non Engrafter Inv(16) good n.a. n.a. in vitro
AML2 Non Engrafter t(9,6) intermediate n.a. n.a. in vitro
AML3 Engrafter normal intermediate wt ITD in vitro
AML4 Engrafter t(9,11) intermediate n.a. n.a. in vitro
AMLS Engrafter complex poor wt n.a. in vitro/in vivo
AML6 Engrafter normal intermediate mutant ITD in vitro/in vivo
AML7 Engrafter normal intermediate mutant ITD in vivo
AML8 Engrafter Del 7q+8+1 poor wt wt in vivo
AMLY9 Engrafter normal intermediate mutant ITD in vivo
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Change
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UTR3
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S4N
intronic
intronic
S550N
D2016N
intronic
T274T

Y168Y
UTR3
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UTR3
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Read 1 Read 2 Tumour

Variant
Frequency
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43.51%
55.73%
38.14%
48.15%
28.57%

70%
42.17%
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34.23%
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Supplementary Table 3. Table showing the whole-exome Sequencing data for 3 Patient
samples. Primary CD33+ cells from each patient were used for whole-exome sequencing.
High-confidence mutations were selected following the primary data and secondary data
analysis. WGA-Whole Genome Amplification.



10 Reads 20 Reads 30 Reads 40 Reads 50 Reads 60 Reads 70 Reads 80 Reads 90 Reads 100 Reads
IAML6_DO 98% 96% 94% 91% 87% 84% 80% 76% 72% 68%
AML6_T 98% 97% 95%) 93% 91% 88% 86% 83% 80% 77%
IAML6 UT1 98% 95% 92% 88% 83% 79% 74% 69% 65%) 60%)
AML6 UT2 98% 97% 95% 93% 90% 87% 84% 81% 78% 74%
IAML6 UT3 98% 96% 94% 91% 87% 84% 80% 76% 73% 69%
IAML6 A1 98% 97% 94% 92% 89% 85% 82% 78% 75% 71%
IAML6 A2 98% 96% 94% 90% 87% 83% 79% 75% 71% 67%
IAML6 A3 98% 97% 95% 93% 91% 88% 85% 82% 79% 75%
IAML6 C1 98% 95% 92% 88% 83% 79% 74% 69% 65% 60%
IAML6 A+C1 98% 97% 94% 91% 88% 85% 81% 77% 73% 69%
AML6 A+C2 98% 94% 91% 86% 81% 76% 70%) 65% 60%) 55%
AML6 A+C3 98% 95% 91% 86% 82% 76%) 71% 66% 61% 56%
IAML5_DO 98% 96% 92% 89% 84% 80% 75%) 71% 66%) 62%)
AMLS_T 98% 96% 94% 92% 89% 85% 82% 79% 75% 71%
IAML5 UT1 98% 96% 92% 89% 85% 81% 76% 72% 68% 63%
IAML5 UT2 _ 99% 97% 96% 94% 91% 89% 86% 83% 80% 77%
IAML5 UT3 % 98% 97% 94% 92% 89% 85% 82% 78% 75% 71%
IAMLS A1 - 98% 96% 94% 91% 88% 84% 80% 77% 73% 69%
IAMLS5 A2 % 98% 96% 94% 91% 88% 84% 80% 77% 73% 69%
IAMLS5 A3 g 99% 97% 95% 93% 91% 88% 86% 83% 80% 77%
IAMLS5 C1 B 98% 96% 93% 90% 87% 83% 79%) 75% 71% 67%
IAMLS C2 @) 98% 96% 93% 90% 86% 82% 78%) 74% 70%) 66%)
IAMLS5 C3 '-g_ 98% 96% 94% 91% 88% 84% 80% 77% 73% 69%
IAMLS5 A+C1 8 98% 95% 91% 87% 82% 77% 72% 67% 62% 57%
AMLS5 A+C2 98% 95% 90% 86% 81% 75% 70% 65% 60% 55%
AMLS5 A+C3 98% 94% 90% 86% 81% 76% 71% 66% 61% 57%
IAML7 DO 99% 98% 96% 95% 93% 92% 90% 88% 86% 84%
AML7_T_wga 53%) 39% 31% 25%| 21% 18% 15%) 13%) 12% 10%)
AML7 UT1 99% 98% 96% 95% 93% 91% 89% 87% 84% 82%
AML7 UT2 97% 92% 87% 80% 74% 67% 60%) 54% 48% 42%
AML7 UT3 99% 98% 96% 94% 92% 90% 87% 84% 81% 78%)
AML7 A1 96% 92% 86% 79% 72% 65% 58% 51% 45% 39%
AML7 A2 98% 97% 95% 92% 89% 87% 83% 80% 77% 73%
AML7 A3 97% 93% 87% 81% 75% 68% 62% 55% 49% 44%
IAML7 C1 98% 95% 91% 87% 82% 77% 72% 67% 62% 57%
IAML7 C2 97% 94% 90% 85% 80% 74% 68% 63% 57% 52%
IAML7 C3 99% 97% 96% 94% 92% 90% 87% 84% 82% 79%
AML7 A+C1 97% 93% 88% 83% 76% 70% 63% 57% 51% 45%
AML7 A+C2 97% 94% 89% 84% 78%) 72% 66%) 61% 55%) 50%
AML7 A+C3 98% 95% 89% 80% 71% 61% 52% 44% 36% 29%)

Supplementary Table 4. Whole-exome Sequencing coverage data. Sequencing coverage across
the exonic regions for primary patient CD33+ DO cells, post-transplanted xenografted cells for all
patients samples used in this study.



SECONDARY ENGRAFTMENT OF hBM CELLS

>0.05%

uT 2/4

C 1/4

A 2/2
A+C 1/2
A+C+G 1/2

Supplementary Table 5. Secondary transplantation of hCD45* cells, pooled from hBM-
transduced mice one week post-treatment. Mice were sacrificed at 16w. Mice engraftment
with >0.05% human cells were considered positive. UT n=4; C n=4; A n=2; A+C n=2; A+C+G n=2.



