
Supplementary Information 

Patient clinical characteristics 

Patient (male, 53 years) was diagnosed in Dec. 2010 as BP CML (hyperleukocytosis 120G/L, Ph+, 

monosomy of chromosome 7, BCR-ABL1 p210+, no BCR-ABL1 mutations, 23% of blasts in the blood, 

splenomegaly – 200 mm). Treatment initiated with imatinib 600 mg/day. CHR after 1 month, PCyR 

and MMR with 7,7% BCR-ABL1 after 3 months, CCyR and MMR with 1,15% BCR-ABL1 after 9 months.  

In Dec. 2011, after 12 months  of imatinib treatment, disease relapse and diagnosed progression with 

BCR-ABL1 p210 53% and increased number of Ph+ and monosomy of chromosome 7 in karyotype. 

NGS analysis additionally revealed pathogenic variant in PTPN11 gene in the sample from the clinical 

resistance time point (Gly60Val/c.179G>T). Discontinued treatment with imatinib, received dasatinib 

100 mg/day. No response and no decrease in BP symptoms. Treated with polychemotherapy without 

effects. Patient died in Oct. 2012. 

 

Generation of cells expressing non-phosphorylable form of eIF2 

Inhibition of eIF2 phosphorylation was utilized by lentiviral transduction. Since eIF2 is crucial for 

cell survival, development of cell line expressing only mutated, non-phosphorylable form of eIF2 

was a two-step process. First, a non-phosphorylable eIF2 S51A mutated form was expressed, to 

generate cells with partial inhibition of eIF2 phosphorylation (named as S51A, visible as additional 

band at 40 kDa in Western Blot, Fig. 1). In the second step, eIF2α S51A mutant cells additionally 

overexpressed shRNA sequence against 3’UTR region of eIF2, which is present in the wt form 

exclusively, to inhibit expression of endogenous wt eIF2. This enabled development of stable cell 

line (named as S51A shUTR) with an almost non-detectable expression of wt eIF2 and sole 

expression of mutated form, leading altogether to complete inhibition of eIF2 phosphorylation. 

Obtained cell lines co-expressed GFP protein, used for FACS sorting. 

 

Identification and expression of STAT5 target genes 

The list of possible STAT5 target genes was created based on the CHIP-Seq data from 

malignant/hematopoietic cells (Alvarez and Frank, 2004; Basham et al., 2008; Kanai et al., 2014; Pinz 

et al., 2016; Theodorou et al., 2013). Fig. 7E presents the heatmap of expression level (transcript per 

kilobase million or TPM, standardized with z-score) of each gene across all replicates of control (not 

treated) and treatments for target genes belonging to clusters C0 and C1 in PDX model data.  

 

Identification and expression of SGK3 interaction partners 

SGK3 partner genes were identified based on the interaction partner datasource: BioGRID, IntAct 

(EMBL-EBI) and APID databases. A list of proteins/corresponding genes that interact with SGK3 and 

was created and their levels were checked in co-expression clusters C0-C12. Supplementary Figure 6 

shows the log2FoldChange of SGK3 interaction partner genes across all treatments, with clusters C0 

and C1 marked in red and blue, respectively. If any of analysed gene was not a member of any 

cluster, it is marked as "None" and colored in grey.  

 



Table 1 

List of antibodies used for Western Blot.  

Epitop Company / Cat No. Dilution 

PERK Cell Signaling #5683 1:1000 

eIF2α Cell Signaling #2103 1:1000 

phospho-eIF2α (S51) Cell Signaling #9721 1:500 

phospho-STAT5 (Tyr694) Cell Signaling #9356 1:500 

STAT5 Cell Signaling #9363 1:500 

phospho-mTOR (Ser2448) Cell Signaling #2971 1:1000 

mTOR Cell Signaling #2972 1:1000 

phospho-Akt (Ser473) Cell Signaling #4060 1:1000 

Akt Cell Signaling #4691 1:1000 

phospho-ERK1/2 (Thr202/Tyr204) Cell Signaling #4370 1:1000 

ERK Cell Signaling #4695 1:1000 

phospho-SGK3 (Thr320) Cell Signaling #5642 1:500 

SGK3 Cell Signaling #8156 1:1000 

phospho-GSK3/(Ser21/Ser9) Cell Signaling #9331 1:1000 

GSK3/ Cell Signaling #5676 1:1000 

c-ABL (Ab-3) Merck #OP20 1:1000 

tubulin Merck #CP06 1:5000 

GAPDH Santa Cruz Biotechnology 
#MAB374 

1:10000 

Grp78 BD #610978 1:1000 

ATF4 Proteintech #10835-1-AP 1:1000 

phospho-Tyrosine (P-Tyr-100) Cell Signaling #9411 1:2000 

Goat anti-mouse/HRP secondary 
Ab 

Dako #P0447 1:2000 

Goat anti-rabbit/HRP secondary 
Ab 

Dako #P0448 1:2000 

 

 

Table 2  

Primers used in RT-qPCR reaction. 

Target Forward Reverse 

18SrRNA 5’ GTAACCCGTTGAACCCC 3’ 5’ CCATCCAATCGGTAGTAGCG 3’ 

Actin 5’ CATGTACGTTGCTATCCAGGC 3’ 5’ CTCCTTAATGTCACGCACGAT 3’ 

CHOP 5’ AGCCAAAATCAGAGCTGGAA 3’ 5’ TGGATCAGTCTGGAAAAGCA 3’ 

GADD34 5’ GTAGCCTGATGGGGTGCTT 3’ 5’ TGAGGCAGCCGGAGATAC 3’ 

   

 

Primers were synthesized by Oligo.pl (DNA Sequencing and Oligonucleotides Synthesis Service IBB, 

Warsaw, Poland). 

 

 















C0 C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12

vesicle-mediated transportimmune effector processimmune system processleukocyte activationcell activationmyeloid leukocyte activationmyeloid cell activation involved in immune responseneutrophil mediated immunitymyeloid leukocyte mediated immunitycell activation involved in immune responseleukocyte activation involved in immune responseleukocyte degranulationgranulocyte activationneutrophil activationneutrophil degranulationneutrophil activation involved in immune responseregulated exocytosisimmune responseexocytosisresponse to stressleukocyte mediated immunityinflammatory responseorganic substance biosynthetic processncRNA metabolic processribonucleoprotein complex biogenesisbiosynthetic processRNA metabolic processcellular biosynthetic processRNA processingprimary metabolic processmetabolic processmacromolecule metabolic processgene expressionribosome biogenesisorganic substance metabolic processcellular nitrogen compound biosynthetic processcellular macromolecule metabolic processcellular macromolecule biosynthetic processmacromolecule biosynthetic processncRNA processingcellular metabolic processnucleobase-containing compound metabolic processcellular nitrogen compound metabolic processnitrogen compound metabolic processorganic cyclic compound metabolic processnucleic acid metabolic processheterocycle metabolic processcellular aromatic compound metabolic processintracellular protein transportdefense response to virusregulation of protein serine/threonine kinase activityregulation of protein metabolic processregulation of intracellular transportregulation of actin filament organizationorganelle localizationphosphate-containing compound metabolic processcellular response to starvationactivation of innate immune responseregulation of actin cytoskeleton organizationFc receptor signaling pathwaypositive regulation of immune responsephosphorylationinterspecies interaction between organismsregulation of kinase activityregulation of cellular component biogenesisestablishment of organelle localizationregulation of protein-containing complex assemblyresponse to nutrient levelscellular component organizationpositive regulation of protein metabolic processregulation of actin filament-based processpositive regulation of transferase activityregulation of signal transductionresponse to extracellular stimuluspositive regulation of protein serine/threonine kinase activityprotein autophosphorylationregulation of GTPase activityactivation of immune responsecellular component organization or biogenesisregulation of protein phosphorylationautophagyprocess utilizing autophagic mechanismactin filament-based processimmune response-activating signal transductionpositive regulation of intracellular transportregulation of hydrolase activityregulation of cellular protein localizationprotein localization to organelleprotein metabolic processregulation of transferase activityphosphorus metabolic processregulation of MAP kinase activitycell projection organizationregulation of leukocyte cell-cell adhesioncellular response to organic substanceleukocyte cell-cell adhesionmitotic cell cycle processcell cycle processregulation of cell cycleregulation of adaptive immune responseregulation of T cell activationcell projection assemblyestablishment of localization in cellpositive regulation of cell communicationmicrotubule-based processcellular processregulation of supramolecular fiber organizationpositive regulation of intracellular signal transductionregulation of cell communicationpositive regulation of phosphorylationregulation of cell projection assemblypositive regulation of hydrolase activitypeptidyl-serine phosphorylationcellular response to extracellular stimuluspositive regulation of establishment of protein localizationpeptidyl-serine modificationpositive regulation of signalingsupramolecular fiber organizationpositive regulation of cytoskeleton organizationcellular response to nutrient levelsregulation of establishment of protein localizationnegative regulation of multi-organism processregulation of intracellular protein transportpositive regulation of T cell mediated cytotoxicitycellular response to external stimulusregulation of signalingpositive regulation of response to biotic stimuluspositive regulation of protein polymerizationpositive regulation of innate immune responsepositive regulation of cellular protein metabolic processregulation of cellular protein metabolic processstress fiber assemblycontractile actin filament bundle assemblypositive regulation of phosphorus metabolic processpositive regulation of phosphate metabolic processpositive regulation of intracellular protein transportregulation of Ras protein signal transductionpositive regulation of supramolecular fiber organizationcellular catabolic processlymphocyte activationmitotic nuclear divisioncell divisionpositive regulation of protein phosphorylationorganonitrogen compound metabolic processpositive regulation of actin filament polymerizationactin filament organizationregulation of cellular component sizepositive regulation of MAP kinase activityplasma membrane bounded cell projection organizationcytokine productionresponse to oxygen-containing compoundT cell activationregulation of cytokine productionpositive regulation of cell adhesionregulation of cell-cell adhesionregulation of defense responseorganelle organizationcell cycleresponse to external stimulusregulation of cell adhesioncellular response to chemical stimulusmitotic cell cycleorganic substance transportresponse to starvationviral processprotein phosphorylationinterferon-gamma-mediated signaling pathwayimmune response-regulating signaling pathwayantigen processing and presentation of exogenous peptide antigenregulation of cellular localizationcellular protein modification processprotein modification processpositive regulation of organelle organizationpositive regulation of cellular component organizationregulation of cytoskeleton organizationinnate immune response-activating signal transductioncellular protein metabolic processGolgi vesicle transportpositive regulation of kinase activitycytosolic transportactin cytoskeleton organizationantigen processing and presentation of peptide antigensymbiotic processcytoskeleton organizationRas protein signal transductionregulation of molecular functionpositive regulation of molecular functionmulti-organism processregulation of intracellular signal transductionregulation of multi-organism processcellular response to stresspositive regulation of response to stimuluspositive regulation of cellular processresponse to viruscytokine-mediated signaling pathwaypositive regulation of cellular component biogenesisresponse to organic substanceregulation of protein kinase activitypositive regulation of protein kinase activityantigen processing and presentationcellular response to cytokine stimulusregulation of cellular component organizationresponse to type I interferonregulation of response to biotic stimuluspositive regulation of protein-containing complex assemblyresponse to interferon-gammapositive regulation of immune system processnitrogen compound transportcellular response to interferon-gammaantigen processing and presentation of exogenous antigenpositive regulation of catalytic activityregulation of small GTPase mediated signal transductioncellular response to oxygen-containing compoundregulation of response to external stimuluspositive regulation of cell migrationangiogenesistube morphogenesisregulation of angiogenesisblood vessel morphogenesispositive regulation of cell motilitylymphocyte proliferationT cell proliferationregulation of vascular smooth muscle cell proliferationvascular smooth muscle cell proliferationcardiovascular system developmentblood vessel developmentregulation of multicellular organismal processlocomotionregulation of endothelial cell apoptotic processvasculature developmentregulation of vasculature developmentnuclear exportRNA splicing, via transesterification reactionsmRNA splicing, via spliceosomeRNA splicing, via transesterification reactions with bulged adenosine as nucleophiletelomere organizationvesicle cargo loadingcellular localizationmacromolecule localizationprotein localizationestablishment of localizationcellular protein localizationcellular macromolecule localizationactivation of protein kinase activityestablishment of protein localizationregulation of organelle organizationresponse to cytokineregulation of catalytic activitysmall GTPase mediated signal transductionprotein transportpeptide transportintracellular transportresponse to biotic stimulusresponse to other organismresponse to external biotic stimulusamide transportinnate immune responseregulation of response to stimulusmacromolecule modificationpositive regulation of biological processregulation of innate immune responsedefense response to other organismcellular response to type I interferontype I interferon signaling pathwayregulation of immune system processlocalizationregulation of response to stressregulation of immune responsetransportintracellular signal transductiondefense responsesecretion by cellexport from cellsecretion
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Significantly enriched GO:BP terms for all clusters (C0-C12) of co-expressed genes are presented.  Transcriptome 
analysis has been done on hCD45+ cells isolated from PDX mouse model with CD34+ CML-BP imatinib resistant blasts.

Supplementary Figure 6. Gene Ontology Biological Processes (BP) analysis of co-expressed genes. 







Supplementary Figure 9.

Images of uncropped western blot membranes.

The full-length membranes were properly cut based on the protein marker size 

according to target protein sites into several parts prior to hybridization with primary 

antibodies, and every blot was then incubated with its primary antibody. Images of 

original non-cropped parts of membranes (after initial cut based on marker size prior 

the hybridization), together with different expositions are presented. If visualization of 

the membrane edges was not possible due to very strong signal (like for tubulin), 

they have been marked by frame.
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Figure 2A (K562 cells)
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Figure 2C (K562 cells)

Figure 2C (LAMA84 cells)
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Figure 2E (K562 cells)

Figure 2E (LAMA84 cells)
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Figure 2F (K562 cells)

Figure 2F (LAMA84 cells)
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Figure 2G (K562 cells)
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Figure S1C 
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Figure S2A 
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Figure S2B
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Figure S3A (K562 cells)
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Figure S3A (LAMA84 cells)
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