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Supplemental Materials 

Supplemental Table 1. Common Mutations in ≥ 3 Patients 

Mutation, N (%) All Doses 
(N=73) 

125 mg Dapolsertib 
(N=55) 

   CEBPA 3 (4.1) 3 (5.5) 

   DNMT3A 12 (16.4) 8 (14.5) 

   FLT3/ITD 16 (21.9) 12 (21.8) 

   FLT3/TKD 1 (1.4) 1 (1.8) 

   IDH1* 17 (23.3) 13 (23.6) 

   IDH2* 17 (23.3) 15 (27.3) 

   NPM1 15 (20.5) 13 (23.6) 

   TP53 6 (8.2) 3 (5.5) 

   ASXL1 13 (17.8) 6 (10.9) 

   RUNX1 6 (8.2) 3 (5.5) 

   SRSF2 6 (8.2) 4 (7.3) 

   TET2 5 (6.8) 3 (5.5) 

   WT1 5 (6.8) 4 (7.3) 

   SETBP1 4 (5.5) 2 (3.6) 

   EZH2 3 (4.1) 3 (5.5) 

* One patient treated at 125 mg (“IDH mutants” cohort) was IDH1/2, with IDH1 and IDH2 

mutations co-expressed at the same time. Thus, the number of patients with IDH mutations 

totals 33 overall and 27 at 125 mg. 
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Supplemental Table 2. Demographics of IDH-mutated population 

 All doses 
(N=33) 

125 mg Dapolsertib 
(N=27) 

Age, median (range), y 70 (33-84) 68 (33-79) 

Sex, n (%)   

   Male 19 (58) 17 (63) 

   Female 14 (42) 10 (37) 

ECOG PS, n (%)   

   0 14 (42) 14 (52) 

   1 19 (58) 13 (48) 

   2 0 0 

AML type at diagnosis, n (%)   

   De novo 22 (67) 20 (74) 

   Secondary 11 (33) 7 (26) 

Cytogenetic risk category, n (%)   

   Favorable 3 (9) 2 (7) 

   Intermediate 14 (42) 13 (48) 

   Unfavorable 6 (18) 4 (15) 

   Recorded as unknown 7 (21) 5 (19) 

   Other 1 (3) 1 (4) 

AML status at study entry, n (%)   

   Primary refractory 11 (33) 8 (30) 

   Relapsed, unfit for IC 22 (67) 19 (70) 

Previous lines, n (%)   

   Median (min-max) 2 (1-5) 2 (1-5) 

   0 0 0 

   1  10 (30) 10 (37) 

   2 15 (46) 12 (44) 

   3 or more 8 (24) 5 (19) 

Mutation, n (%)   

   CEBPA 1 (3) 1 (4) 

   DNMT3A 7 (21) 5 (19) 

   FLT3/ITD 6 (18) 4 (15) 

FLT3/TKD 0 0 

IDH1 17 (52) 13 (48) 

IDH2 17 (52) 15 (56) 

NPM1 10 (30) 8 (30) 

ASXL1 6 (18) 3 (11) 

TP53 2 (6) 1 (4) 

RUNX1 3 (9) 3 (11) 

TET 1 (3) 1 (4) 

U2AF1 1 (3) 0 

ZRZF2 1 (3) 0 

SRSF2 3 (9) 3 (11) 

SF3B1 1 (3) 0 

SETBP1 2 (6) 1 (4) 

EZH2 2 (6) 2 (7) 

WT1 2 (6) 2 (7) 
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BAALC 1 (3) 1 
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Supplemental Table 3. Demographics of FLT3-Mutated Population 

 All doses 
(N=17) 

125 mg Dapolsertib 
(N=13) 

Age, median (range), y 70 (38-81) 68 (38-80) 

Sex, n (%)   

   Male 6 (35) 5 (39) 

   Female 11 (65) 8 (62) 

ECOG PS, n (%)   

   0 2 (12) 1 (8) 

   1 14 (82) 11 (85) 

   2 1 (6) 1 (8) 

AML type at diagnosis, n (%)   

   De novo 12 (71) 10 (77) 

   Secondary 5 (29) 3 (23) 

Cytogenetic risk category, n (%)   

   Favorable 5 (29) 4 (31) 

   Intermediate 5 (29) 5 (39) 

   Unfavorable 2 (12) 1 (8) 

   Recorded as unknown 5 (29) 3 (23) 

AML status at study entry, n (%)   

   Primary refractory 5 (29) 3 (23) 

   Relapsed, unfit for IC 11 (65) 10 (77) 

   Newly diagnosed, unfit for IC 1 (6) 0 

Previous lines, n (%)   

   Median (min-max) 2 (0-4) 2 (1-4) 

   0 1 (6) 0 

   1  4 (24) 4 (31) 

   2 5 (29) 4 (31) 

   3 or more 7 (41) 5 (39) 

Mutation, n (%)   

   CEBPA 1 (6) 1 (8) 

   DNMT3A 8 (47) 6 (46) 

   FLT3/ITD 16 (94) 12 (92) 

FLT3/TKD 1 (6) 1 (8) 

IDH1 6 (35) 4 (31) 

  IDH2 1 (6) 1 (8) 

  NPM1 11 (65) 9 (69) 

  RUNX1 2 (12) 1 (8) 

  TET2 1 (6) 1 (8) 

  SF3B1 1 (6) 0 

  SETBP1 1 (6) 1 (8) 

  EZH2 2 (12) 2 (15) 

  WT1 2 (12) 2 (15) 

 ASXL1 3 (18) 1 (8) 
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Supplemental Table 4: Most Common Grade ≥3 Adverse Events and Serious Adverse 

Events by Preferred Term, All Doses (N=73) 

Grade ≥3 Adverse Events Occurring in ≥10% of Patients, n (%) 

Preferred Term Grade ≥3 Treatment-Related 
Grade ≥3 

Hematologic 

   Thrombocytopeniaa 24 (33) 6 (8) 

   Anemia 21 (29) 2 (3) 

   Neutropeniab 18 (25) 6 (8) 

   Febrile neutropenia 14 (19) 2 (3) 

   Leukocytosis 9 (12) 0 (0) 

Nonhematologic 

   Pneumoniac 23 (32) 1 (1) 

   Astheniad 10 (14) 2 (3) 

   Sepsise 9 (12) 1 (1) 

   ALT increased 8 (11) 5 (7) 

Serious Adverse Events Occurring in ≥5% of Patients, n (%) 

 Any Grade Treatment-Related 

Hematologic 

   Febrile neutropenia 12 (16) 2 (3) 

Nonhematologic 

    Pneumoniac 23 (32) 1 (1) 

    Sepsise 9 (12) 1 (1) 

* Aggregated terms aIncludes aggregated terms of platelet count decreased and 

thrombocytopenia. 

bIncludes aggregated terms of neutrophil count decreased and neutropenia. 

cIncludes aggregated terms of pneumonia/fungal pneumonia/pseudomonal pneumonia/lung 

infection.  

dIncludes aggregated terms of asthenia and fatigue. 

eIncludes aggregated terms of sepsis and septic shock. 
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Supplemental Table 5: Safety Summary for the 125 mg Dapolsertib Dose Level 

Safety Summary 125 mg Dapolsertib 
(N=55) 

Number of cycles, n  

   Median (min, max) 2 (1-29) 

Duration of exposure, days  

   Median (min, max) 35 (9-611) 

Any grade AEs occurring in ≥20% of patients, n (%)  

 Hematologic 

   Anemia 17 (31) 

   Thrombocytopeniaa 17 (30.9) 

 Nonhematologic  

   Nausea 27 (49) 

   Astheniab 25 (46) 

   Pneumonia/pneumonia fungal, pneumonia pseudomonal* 22 (40) 

   Vomiting 13 (24) 

   AST increase 13 (24) 

   Abdominal painc 13 (24) 

AEs leading to treatment discontinuation, n (%)  

   Fungal pneumonia 3 (6) 

   Sepsis 2 (4) 

   Nausea 1 (2) 

   Asthenia 1 (2) 

   Drug-induced liver injury 1 (2) 

   Pneumonia 1 (2) 

   Pseudomonal pneumonia 1 (2) 

   Septic shock 1 (2) 

   Fungal sinusitis 1 (2) 

   Respiratory distress 1 (2) 

AEs leading to dose reduction, n (%) 0 (0) 

AEs leading to dose interruption, n (%)  

   Pneumonia 4 (7) 

   Febrile neutropenia 3 (6) 

   Asthenia 3 (6) 

   Sepsis 2 (4) 

   Intestinal hemorrhage 1 (2) 

   Nausea 1 (2) 

   Odynophagia 1 (2) 

   Vomiting 1 (2) 

   Septic shock 1 (2) 

   Systemic infection 1 (2) 

   Accidental overdose 1 (2) 

   AST increased 1 (2) 

   SARS-CoV-2 test positive 1 (2) 

   Hyponatremia 1 (2) 

   Fasciitis 1 (2) 

   Dysuria 1 (2) 
 aIncludes aggregated terms of platelet count decreased and thrombocytopenia. 
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bIncludes aggregated terms of asthenia and fatigue. 

cIncludes aggregated terms of abdominal pain and abdominal pain upper. 

AE, adverse event; AST, aspartate aminotransferase; n, number. 
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Supplemental Table 6: Effects of Dapolsertib on Bone Marrow Blast Percentage 

 
Overall  
(N=73) 

IDH 
Mutated 
(N=33) 

FLT3 
Mutated 
(N=17) 

Patients with at least one post-BL BM assessment 
   

Number (%) 41 (56) 19 (58) 6 (35) 

Median change of BM blasts from BL, % -13 -43 21 

  Min, % -100 -99 -57 

  Max, % 321 279 192 

Patients with BM blast reduction from BL 
   

  % of Patients with post-BL BM assessment  46 63 17 

Median reduction from BL, % -67 -77 -31 

  Min reduction, % -4 -4 -4 

  Max reduction, % -100 -99 -57 

Cycle to achieve max reduction: median (range) 3 (1-11) 3 (1-11) 5 

Patients with post-BL BM assessment and ≥ 50% 
blast reduction, % 

24 37 17 

BL, baseline; BM, bone marrow 

 

Supplemental Table 7: Mean Urinary PK Parameters After Single Dose of Dapolsertib 

Dose (mg) Dapolsertib Urinary Parameter 

Ae(0-24) (mg) fe CLr (L/h) 

Value* N Value* N Value* N 

25 NA 0 NA 0 NA 0 

50 0.97 (40.1) 
0.97 

2 0.02 (40.1) 
0.02 

2 0.87 (37.8) 
0.87 

2 

75 0.46 (47.7) 
0.46 

2 0.01 (47.7) 
0.01 

2 0.82 (10.3) 
0.82 

2 

100 1.24 (54.5) 
1.26 

4 0.01 (54.6) 
0.01 

4 0.71 (70.7) 
0.62 

4 

125 1.06 (61.9) 
1.11 

7 0.01 (61.9) 
0.01 

7 0.76 (43.3) 
0.74 

5 

150 6.34 (63.8) 
4.81 

3 0.04 (65.1) 
0.03 

3 0.57 (NA) 
0.57 

1 

*PK parameters are expressed as mean (CV%)  median 

PK, pharmacokinetics.  
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Supplemental Figures 

Supplemental Figure 1. Common Mutations in Total Population  
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Supplemental Figure 2. Dapolsertib mean plasma pharmacokinetic profiles after single 

and repeat dose administration. Mean (± SD) Dapolsertib plasma concentration-time curves 

in IDH wild-type (IDHwt) and IDH mutated (IDHm) subsets at 125 mg dose level. (A) Cycle 1, Day 

1; (B) Cycle 1, Day 14. 
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Supplemental Figure 3. Dapolsertib dose proportionality after single dose. (A) Dapolsertib 

AUCtau/Dose vs dose at Cycle 1, Day 1. (B) Dapolsertib Cmax/Dose vs dose at Cycle 1, Day 1. 

(C) Dapolsertib AUCtau/Dose vs dose at Cycle 1, Day 14. (D) Dapolsertib Cmax/Dose vs dose at 

Cycle 1, Day 14. The Box plot are first and third quartiles at the lower and upper hinges; the 

dashed line is the median; the solid line is the arithmetic mean; whiskers extend to values no 

further than 1.5 * interquartile range from the hinge. 
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Supplemental Figure 4. Relationship between pS6 inhibition and cytotoxic activity in AML 

cell lines. Human AML cell lines were treated with dapolsertib in 96-well plates, and MTS 

assays were performed 72 hours later to assess cell viability.  
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Supplemental Figure 5. Baseline pS6. pS6 levels are indicated as the index obtained by 

multiplying the percent pS6-positive blast cells by the MFI value. Asterisks indicate patients with 

≥50% pS6 inhibition. (A) 125 mg dapolsertib dose level (B) IDH mutated cohort. 

A 

 

B 
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Supplemental Figure 6: Longitudinal assessment of pS6. S6 phosphorylation was 

longitudinally monitored in peripheral blood through an optimized assay for multiparametric 

analysis of phospho-protein activation. (A) 125 mg dapolsertib dose level and (B) IDH mutated 

cohort. 

A 

 

B 
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Supplemental Methods 

Dose Escalation 

Dose-escalation was initially designed with an accelerated titration design with doses from 25 to 

400 mg (25 mg, 50 mg, 75 mg, 100 mg, 150 mg, 200 mg, 300 mg, and 400 mg). Upon the 

occurrence of two events meeting the dose-limiting toxicity (DLT) definition at the 150 mg dose, 

a 3 + 3 design was utilized defining the MTD as the highest dose at which no more than one in 

up to six patients experienced a DLT during Cycle 1. Escalation re-started from the 50 mg dose 

level, and the 125 mg dose level was introduced. Patients were sequentially enrolled in dose 

levels following the dosing regimen and observed for safety and tolerability during Cycle 1 

before permitting dose escalation to the next dose level.  

DLT Definition 

The following AEs were considered as a DLT unless they were clearly and incontrovertibly 

attributable to the underlying disease or to an extraneous cause: 

• Grade 5 toxicity 

• Grade 4 neutropenia lasting 42 days or more from the start of the therapy cycle in 

absence of evidence of active AML (<5% blasts) 

• Grade 3 or 4 nonhematologic toxicity, except: 

o Alopecia 

o Grade 3 fatigue, asthenia, anorexia, fever, or constipation 

o Grade 3 nausea, vomiting, or diarrhea not requiring tube feeding, TPN, or 

hospitalization 

o Infection, bleeding, or other expected direct complications of cytopenia due to 

active leukemia 
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o Grade 3 or 4 electrolyte imbalances that respond to correction ie, return to 

≤Grade 2, within 48 hours (h) from correction’s onset 

o Grade 3 increase in aspartate aminotransferase (AST) and/or alanine 

aminotransferase (ALT) and/or alkaline phosphatase (ALP) recovering ≤Grade 2 

within seven days 

Only clinically significant abnormalities in laboratory findings, physical examination, vital signs, 

weight or ECG were considered for DLT assessment, according to the protocol definition. 

Pharmacokinetics 

For plasma PK non-compartmental analysis, intensive blood samples were collected on Cycle 1 

Day 1 pre-dose, 0.5, 1, 2, 4, 6, 8, 10-14 and 24 hours post-dose and on Cycle 1 Day 14 pre-

dose, 0.5, 1, 2, 4, 6, 8, 10-14, 24, 72 and 120 hours post-dose. In the dose-escalation phase of 

the study, urine samples were collected from the first dose of dapolsertib until 24 hours later (ie, 

immediately prior to the second dose), and the urinary PK parameters Ae(0-x), fe, and CLr were 

derived from individual urine samples. Dapolsertib plasma and urine concentrations were 

measured using a validated liquid chromatography-tandem mass spectrometry (LC-MS/MS) 

method. PK analysis was performed using a validated software Phoenix® WinNonlin® version 

8.3. The PK population set (n=73) included all patients receiving the study drug and having at 

least one measurable drug concentration. Plasma PK parameters (maximum plasma 

concentration [Cmax], time corresponding to maximum plasma concentration [Tmax ], area under 

the concentration-time curve [AUC], apparent clearance [CL/F], apparent volume of distribution 

[Vz/F], elimination half-life [t1/2 ], accumulation ratio [RAC] between Cycle 1 Day 14 and Cycle 1 

Day 1 for AUC and Cmax) were calculated with a non-compartmental model for individual 

patients and summarized using descriptive statistics sorted by dose for single (Cycle 1 Day 1) 

and repeat (Cycle 1 Day 14) dose administration. The urinary PK parameters (cumulative 

amount excreted in urine over the 24-hour collection interval [Ae0-24], fraction excreted in urine 
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[fe], and renal clearance [CLr]) were derived and summarized using descriptive statistics sorted 

by dose when both urinary concentration and volume were available (n=25). Mean (sorted by 

cohort and visit day) concentration versus time plots were generated on a linear scale. The dose 

proportionality was graphically explored by plotting the dose-normalized means of Cmax and 

AUC0- 24 against the dose. 

Pharmacodynamics 

Pharmacodynamic activity of dapolsertib was assessed via changes between pre- and post-

treatment levels of phospho-Ser235/6 S6 (pS6) measured via flow cytometry after evaluation of 

pS6 as a biomarker for dapolsertib activity in a panel of AML cell lines. 

Specimens were collected by clinical centers in Valencia, Meldola, Badalona, Varsavia, 

Rozzano, and Lodz. Blood from bone marrow (BM) or peripheral blood (PB) was lysed and fixed 

from clinical centers and shipped to Precision for Medicine (PfM, Redwood City, CA, USA) for 

flow cytometric analysis. For the IDH-mutated cohort, PB samples were analyzed by PfM or 

AMT Clinical Laboratory in the Menarini Group (Pomezia, Italy). 

 

Next Generation Sequencing (NGS) 

DNA and RNA extraction were performed using Maxwell CSC blood Kit for DNA and RNA, 

following the manufacture’s instruction (Maxwell Technology, California, US). Briefly, nucleic 

acids were purified using the Maxwell CSC Blood DNA and RNA Kit. gDNA and RNA were 

bound to paramagnetic particles in the first well of a prefilled cartridge, and samples were 

moved by a Maxwell CSC Instrument through the wells of the cartridge in order to perform 

washing and purification of nucleic acids. Libraries were generated using AmpliSeq Myeloid 

Panel (Thermo Fisher Scientific, Massachusetts, US). RNA samples totaling 10 ng were 

converted into cDNA using the superscript IV Vilo (Thermo Fisher). DNA target amplification 
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was performed using the primer pool from the AmpliSeq Myeloid Panel (Thermo Fisher). 

Obtained amplicons were partially digested, and sample-indexing barcodes were added to each 

sample. Libraries were purified using Agencourt AMPure XP beads (Beckman Coulter, 

California, US), amplified, and finally equalized at a concentration of 100 pM using Library 

Equalize Kit (Thermo Fisher). Library pools were then diluted to 25−60 pM, and the library 

templating was performed on the Ion 530™ Chip using the Ion Chef™ Instrument. Finally, 

libraries were sequenced on IONS5 (Thermo Fisher). The genomic and transcript analysis were 

performed with Ion Reporter software (Thermo Fisher) applying the last release of Myeloid 

workflow. 

The relationship between NGS results and efficacy was examined. Post-hoc, exploratory 

analyses were performed using Kaplan-Meier methods to estimate the survival distribution 

function of OS, without adjustment for multiple testing. Hazard ratios and 95% CI were 

calculated using a Cox regression model. P values were obtained using a log-rank test. 

Drugs and reagents for Pharmacodynamic assessments 

Dapolsertib was synthesized at Menarini Ricerche Spa, Pisa, dissolved in DMSO at the stock 

solution concentration of 20 mM and stored at -80°C. CD34 BV421 and CD45 PE-Cy7 were 

obtained from BD Biosciences (Franklin Lakes, NJ), while pS6 AF647 was from Cell Signaling 

Technology (Danvers, MA, USA). Perm Buffer II and Perm/Wash buffer (10 X) were acquired 

from BD Biosciences.  

Cell lines  

Human acute myeloid leukemia (AML) cells EOL-1 (cat. ACC386), KG-1 (cat. ACC14), THP-1 

(cat. ACC16), MV4-11 (cat. ACC102), NB-4 (cat. ACC207), and NOMO-1 (cat. ACC542) were 

cultured in RPMI 1640 medium (RPMI) (Life Technologies, Carlsbad, CA, USA) supplemented 

with 10% fetal bovine serum (FBS) (Life Technologies). SKNO-1 (cat. ACC690) were cultured in 
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RPMI + 10% FBS supplemented with recombinant human GM-CSF (R&D Systems, 

Minneapolis, MN, USA). F36P (cat. ACC543) were cultured in RPMI + 20% FBS supplemented 

with GM-CSF. MOLM-16 (cat. ACC555), MOLM-6 (cat. ACC611), MOLM-13 (cat. ACC554), 

MOLM-14 (cat. ACC777), ME-1 (cat. ACC537), PL-21 (cat. ACC536), KASUMI-3 (cat. 

ACC714), KASUMI-6 (cat. ACC686), CMK (cat. ACC392), GDM-1 (cat. ACC87), and SKM-1 

(cat. ACC547) were cultured in RPMI + 20% FBS. OCI-AML3 (cat. ACC582) and OCI-AML2 

(cat. ACC99) were cultured in MEM Alpha Medium (Life Technologies) + 10% FBS. OCI-AML-5 

(cat. ACC247) were cultured in MEM Alpha Medium + 20% FBS supplemented with GM-CSF. 

HL-60 (cat. ACC3), Oci-M1 (cat. ACC529), and SIG-M5 (cat. ACC468) were cultured in Iscove's 

Modified Dulbecco's Medium (IMDM) (Life Technologies) + 20% FBS. MUTZ-3 (cat. ACC295) 

were cultured in 60% alpha-MEM + 20% FBS + 20% vol conditioned medium of cell line 5637 

(cat. ACC35). All the listed cell lines were acquired from DSMZ (Braunschweig, Germany). HEL 

92.1.7 (cat. TIB-180, ATCC, Manassas, VA, USA) were cultured in RPMI + 10% FBS. All cells 

were incubated at 37°C, 5% CO2, 85-90% relative humidity. 

Cell viability assay  

Cells were seeded in 96-well plates at 50,000 cells per well prior to addition of dapolsertib on 

Day 0. The concentrations used for dapolsertib ranged from 5 µM to 0.01 µM. All experiments 

were performed in triplicate. After 72 hours, MTS was added to assess cell viability. 

Fluorescence was measured two to four hours later using Tecan Infinite M200 (Tecan Trading 

AG, Switzerland), recording absorbance at 490 nm. 

Flow cytometry analysis  

Lysed and fixed blood frozen at -80°C (analyzed within a 15-day stability window) was thawed 

and centrifuged at 2000 g for eight minutes to remove the supernatant. Cells were washed two 

times with 10 mL DPBS and resuspended in 1 mL of Perm Buffer II for permeabilization for 30 
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minutes in ice. After incubation, the fixed and permeabilized cells were washed twice with 10 mL 

of Perm/Wash buffer. After the second spin, all tubes were resuspended in 100 µL Perm/Wash 

buffer, transferred to FACS tubes, and stained with fluorescent antibodies. Blasts were identified 

as CD45+ medium/low and CD34+ and pS6 expression was evaluated in this population.  

pS6 was longitudinally monitored in PB from patients in the dose-escalation and dose-expansion 

cohorts through an optimized assay for multiparametric analysis of phosphoprotein activation 

(timepoints collected for D1-D2-D7-D14 at pre-dose and 4-8-24 hours at each cycle until C3 and 

then for D1-D14 at pre-dose and 2-6 hours at odd cycles only). For the IDH mutated cohort, pS6 

was monitored in PB from the following timepoints: screening, C1D1 PRE-DOSE, C1D1 2-6 

hours, C1D14 2-6 hours, C2D1 PRE-DOSE, C2D14 2-6 hours, C3D1 PRE-DOSE, C3D14 2-6 

hours. 

SRSF2 mutations and mutations in spliceosome genes analysis 

Post-hoc, exploratory analyses were performed using Kaplan-Meier methods to estimate the 

survival distribution function of OS, without adjustment for multiple testing. Hazard ratios and 

95% CI were calculated using a Cox regression model. P values were obtained using a log-rank 

test.   
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Supplemental Results 

Treatment-related death 

One treatment-related death due to cerebral venous thrombosis was reported in a patient who 

received 150 mg dapolsertib. This patient developed right-sided weakness and decreased right 

hand motor function in the evening on Cycle 1 Day 4. The patient was hospitalized on Day 5 for 

right hemiparesis and was diagnosed with a hemorrhagic stroke subsequent to cerebral venous 

thrombosis. Work up for CNS infection or leukemia was negative, and the patient had a 

negative history of prior clinical thrombotic events. The patient received no further doses of 

dapolsertib and died due to fatal hemorrhagic stroke due to cerebral vein thrombosis on Day 8.  

 

 

 

 

     

 

 

 

 


