A Novel CDK9 inhibitor increases the efficacy of venetoclax (ABT-199) in multiple models of hematologic malignancies.
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Supplemental Figure 1: A-1592668 activity is independent of p53 in murine Eµ-myc lymphomas. Eµ-myc mouse lymphoma cells deficient in p53 (#3391 p53-/-) were treated with A-1592668 in vitro for 24 h and the percentage Annexin-V/PI-positive cells determined by flow cytometry. Data are presented as the mean ± s.e.m of 3 independent experiments. 
Supplemental Figure 2: Venetoclax possesses limited single agent in murine Eµ-myc lymphomas. Eµ-myc mouse lymphoma cells (#4242) were treated with venetoclax in vitro for 24 h and the percentage Annexin-V/PI-positive cells determined by flow cytometry. Data are presented as the mean ± s.e.m of 3 independent experiments. 
Supplemental Figure 3: Activity of A-1592668 in combination with venetoclax, A-1210477 or idarubicin in AML cell lines.  AML cell lines were treated with venetoclax in combination with A-1592668 (a), A-1210477 (b) or idarubicin (c) for 6 h in vitro at the indicated concentrations. The effect on cell viability was determined by CellTiterGlo. Data are presented as the mean ± s.e.m of 2-3 independent experiments for each cell line.
Supplemental Figure 4: Activity of A-1592668 in combination with venetoclax in AML cell lines dependent upon BCL-XL for survival. SET-2 and HEL AML cell lines were treated with A-1592668 in combination with venetoclax for 24 h in vitro. The effect on cell viability was determined by CellTiterGlo (a) and synergy assessed using the Bliss independence model, where Bliss Sums represent the cumulative Bliss scores across the combination matrix (b). Data are presented as the mean ± s.e.m of 3 independent experiments.
Supplemental Figure 5: Synergy between A-1592668 and venetoclax correlates with synergy between A-1210477 and venetoclax in AML cell lines. Spearman rank co-efficient were determined from Bliss sums obtained from AML cell lines treated with A-1592668, A-1210477 or idarubicin in combination with venetoclax. 
[bookmark: _GoBack]Supplemental Figure 6: Engraftment percentage of huCD45+ AML cells in NSG mice prior to treatment. The percentage engrafted huCD45+ cells in NSG mice bearing AML-PDX derived cells (PDX 4095636 & PDX 3899936) prior to treatment with vehicle, A-1592668, venetoclax or A-1592668 and venetoclax in combination. 
[bookmark: _Hlk10626358]Supplemental Table 1: A-1592668 activity in AML cell lines in vitro. AML cell lines annotated for TP53 status using next-generation sequencing (NGS) were treated with A-1592668 for 24 h and cell viability determined using CellTiterGlo. IC50s were subsequently calculated from the resulting dose response curves using GraphPad Prism. Data are presented as the mean of three independent experiments.
Supplemental Table 2: A-1592668/venetoclax treatment extends the survival of pre-clinical mouse models of lymphoma and AML. Median survival (days) were determined from the Kaplan-Meier survival curves presented in Figures 3g, 6a and 6c.

Supplementary Materials and Methods
Subcutaneous tumor cell line xenograft models
Subcutaneous tumor cell line xenograft studies were conducted in a specific pathogen-free environment in accordance with the Internal Institutional Animal Care and Use Committee (IACUC) and accredited by the American Association of Laboratory Animal Care under conditions that meet or exceed the standards set by the United States Department of Agriculture Animal Welfare Act, Public Health Service policy on humane care and use of animals, and the NIH guide on laboratory animal welfare. For tumor cell line engraftment, a 1:1 mixture of tumor cells (obtained from ATCC) and matrigel (BD Biosciences, CA) was inoculated (5 x106 cells/ per site) subcutaneously into the right hind flank of either female C.B.-17 SCID (7-9 weeks old; SKM-1) or female SCID-beige (7-9 weeks old; MV4-11 and SU-DHL-4) mice obtained from Charles River Laboratories International Inc. (Wilmington, MA).  Administration (PO) of test article or vehicle was initiated at the time of size match randomization (N= 7-9 per group) and continued for the indicated schedule.  The tumors were measured by a pair of calipers twice a week and tumor volumes were calculated according to the formula V = L×W2/2 (V: volume, mm3; L: length, mm.  W: width, mm).  %TGI (tumor growth inhibition) = 100 - mean tumor volume of treatment group / mean tumor volume of control group x 100 was calculated when the mean vehicle control tumor volume reached approximately 1,000 mm3. % TGD (tumor growth delay) = (T - C)/ C x 100, where T is the median time to endpoint of treatment group and C is the median time to endpoint of treatment control group. 
AML patient-derived xenograft (PDX) models 
All AML-PDX studies were conducted in accordance with guidelines approved by the Institutional Animal Care and Use Committees at The University of Texas MD Anderson Cancer Center. Female NOD-SCID IL2Rgnull-3 (NSG) mice (Jackson Laboratory, ME, USA, 6-8 weeks old) were sub-lethally irradiated (250cGy) one day before intravenous injection with AML-PDX-derived cells (1x106 cells/100µL/mouse). AML PDX model 389936 possessed no known mutations. Mutations in DNMT3A, IDH1, NMP1 and FLT3-ITD were associated with AML PDX model 4095636. Four weeks after injection, engraftment of human CD45+ cells were determined in the peripheral blood by flow cytometry. Mice were subsequently evenly divided into groups based on the engraftment level and receive treatments of vehicle, venetoclax, A-1592668 or venetoclax and A- 1592668 in combination for the indicated schedules and the impact on survival determined.  
Eμ-Myc lymphoma mouse model
[bookmark: OLE_LINK2]All in vivo experimentation at the Peter MacCallum Cancer Centre was performed in accordance with Institutional Animal Experimentation Ethics Committee and National Regulatory Requirements. Non-irradiated male C57BL/6 mice (6-8 weeks old) were transplanted by tail vein injection 1x105 with Eμ-Myc lymphoma #4242 harvested from the lymph nodes of a syngeneic mouse as previously described (23) (31). Three days later, mice were treated with the test articles for the indicated schedules. Kaplan-Meier survival curves for mice in all treatment arms were subsequently determined. Mice from the same experiment were bled at day 12 post-transplantation and assessed by full blood examination for effects on hemoglobin, lymphocyte count, neutrophil count and platelet count (CELL‐DYN Sapphire Blood Analysis Instrument; Abbott Laboratories, Abbott Park, IL, USA). In an independent cohort of mice, lymph nodes were harvested 3 h post-treatment and single cell suspensions prepared. Following cell lysis, proteins were extracted and expression of anti-p-RNA pol-II Ser2/5 (Cell Signaling Technology, Danvers, MA, USA; Cat # 4735), anti-t-RNA pol-II (Santa Cruz, Biotechnology, La Jolla, CA, USA; Cat # SC-17798), anti-Mcl-1 (Rockland Immunochemicals Inc., Gilbertsville, PA; Cat # 600-401-394) and anti-HSP90 (Enzo Life Sciences, Inc., Farmingdale, NY, USA; Cat # ADI-SPA-830) assessed by western blot analysis. 
Rat pharmacokinetics
Male Sprague-Dawley rats, weighing 250–350 g, were obtained from Charles Rivers Laboratories and were maintained in the AAALAC approved animal facilities of AbbVie, Inc., North Chicago, IL.  All experiments were conducted in accordance with the guidelines approved by the internal Institutional Animal Care and Use Committed (IACUC).  Each pharmacokinetic study was conducted in two groups of three rats; animals were fasted overnight prior to dosing and through 12 hr after drug administration.  For each compound, one group of three rats received an intravenous dose, administered under isoflurane anesthetic.  The second group received an oral dose, administered by gavage.  Sequential EDTA preserved blood samples were obtained from a tail vein of each animal for 24 hours after dosing.  Plasma was separated by centrifugation and stored frozen until analysis.  Compounds were selectively removed from the plasma using protein precipitation followed by reverse phase HPLC with MS/MS detection for quantitation.
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