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reduced c-Myc in K562. Furthermore, although inhibition of FLT3-ITD or JAK2-V617F by 145 
quizartinib or ruxolitinib, respectively, in relevant cells not only inhibited RSK CTKD but also 146 
downregulated NTKD, inhibition of BCR/ABL by imatinib in K562 inhibited only CTKD but not 147 
NTKD (Fig. 1B).  148 
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Figure 1. Inhibition of RSKs remarkably inhibits proliferation of leukemic cells dependent on FLT3-ITD but not 
BCR/ABL or JAK2-V617F. (A) MV4-11, HEL, or K562 cells were cultured for 48 h in the absence (Control) or 
presence of 20 µM LJI308 (LJI) or 5 µM FMK, as indicated. Viable cell numbers were measured by the colorimetric 
assay. Each column represents the mean of triplicate cultures, with error bars indicating standard errors, and is expressed 
as a ratio to the control cell numbers. (B) MV4-11, K562, or HEL cells were left untreated as control (-) or treated for 6 
h with 0.5 µM SCH772984, 5 µM FMK, 20 µM LJI308, 10 nM quizartinib (AC), 1 µM imatinib (Imat), or 1 µM 
ruxolitinib (Ruxo), as indicated. Cells were then lysed and subjected to immunoblot analysis with antibodies against 
indicated proteins. ß-actin was used for a loading control. Abbreviations: RSK-S227P, phospho-S227-RSK2; RSK-
S380P, phospho-S380-RSK1; RSK-T359P, phospho-T359/S363-RSK1; STAT5-PY, phospho-Y694-STAT5. (C) Primary 
AML cells expressing FLT3-ITD were left untreated as control (C) or treated for 6 h with 3 nM quizartinib, 5 µM FMK, 
20 µM LJI308, or 0.5 µM SCH772984, as indicated, and analyzed. HSP90 was used for a loading control. (D) MV4-11 
cells were left untreated as control (-) or treated for 6 h with 5 µM FMK, 20 µM LJI308, or 1 nM quizartinib, as 
indicated, and lysed. Cell lysates were subjected to immunoprecipitation (IP) with ant-FLT3 antibody followed by 
immunoblot analysis. FLT3-PY: phospho-Y591-FLT3. (E) MV4-11 cells were treated for 6 h with indicated 
concentrations of LJH685 and subjected to immunoblot analysis. Abbreviations: ERK-PY, phospho-T202/Y204-Erk; 
S6RP-S235P, phospho-S235/S236-S6RP. (F) MV4-11, HEL, or K562 cells were cultured for 48 h with indicated 
concentrations of LJH685 and subjected to the colorimetric assay. (G) Primary FLT3-ITD-positive AML cells were 
cultured for 48 h with indicated concentrations of LJH685, and viable cell numbers were counted after trypan blue 
staining. Each column represents the mean of triplicate cultures, with error bars indicating standard errors.
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Figure 1. Inhibition of RSKs remarkably inhibits proliferation of leukemic cells dependent on FLT3-ITD but not 
BCR/ABL or JAK2-V617F. (A) MV4-11, HEL, or K562 cells were cultured for 48 h in the absence (Control) or 
presence of 20 µM LJI308 (LJI) or 5 µM FMK, as indicated. Viable cell numbers were measured by the colorimetric 
assay. Each column represents the mean of triplicate cultures, with error bars indicating standard errors, and is expressed 
as a ratio to the control cell numbers. (B) MV4-11, K562, or HEL cells were left untreated as control (-) or treated for 6 
h with 0.5 µM SCH772984, 5 µM FMK, 20 µM LJI308, 10 nM quizartinib (AC), 1 µM imatinib (Imat), or 1 µM 
ruxolitinib (Ruxo), as indicated. Cells were then lysed and subjected to immunoblot analysis with antibodies against 
indicated proteins. ß-actin was used for a loading control. Abbreviations: RSK-S227P, phospho-S227-RSK2; RSK-
S380P, phospho-S380-RSK1; RSK-T359P, phospho-T359/S363-RSK1; STAT5-PY, phospho-Y694-STAT5. (C) Primary 
AML cells expressing FLT3-ITD were left untreated as control (C) or treated for 6 h with 3 nM quizartinib, 5 µM FMK, 
20 µM LJI308, or 0.5 µM SCH772984, as indicated, and analyzed. HSP90 was used for a loading control. (D) MV4-11 
cells were left untreated as control (-) or treated for 6 h with 5 µM FMK, 20 µM LJI308, or 1 nM quizartinib, as 
indicated, and lysed. Cell lysates were subjected to immunoprecipitation (IP) with ant-FLT3 antibody followed by 
immunoblot analysis. FLT3-PY: phospho-Y591-FLT3. (E) MV4-11 cells were treated for 6 h with indicated 
concentrations of LJH685 and subjected to immunoblot analysis. Abbreviations: ERK-PY, phospho-T202/Y204-Erk; 
S6RP-S235P, phospho-S235/S236-S6RP. (F) MV4-11, HEL, or K562 cells were cultured for 48 h with indicated 
concentrations of LJH685 and subjected to the colorimetric assay. (G) Primary FLT3-ITD-positive AML cells were 
cultured for 48 h with indicated concentrations of LJH685, and viable cell numbers were counted after trypan blue 
staining. Each column represents the mean of triplicate cultures, with error bars indicating standard errors.
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