
Supplementary Materials and Methods 

Cell Cultures and Reagents. The immortalized human embryo kidney epithelial cells 

(HEK-TERV) were kind gifts from Dr. W.C. Hahn at Dana-Farber Cancer Institute. The 

immortalized human mammary epithelial cells (HMEC) and the human prostate epithelial 

cells (RWPE-1) were purchased from the American Type Culture Collection (ATCC) 

(Manassas, VA) and were maintained in culture as recommended by ATCC.  The human 

tumor cell lines were obtained from ATCC and maintained in Dulbecco’s modified 

Eagle’s medium (DMEM) supplemented with 10% fetal bovine serum (FBS) and 1% 

penicillin-streptomycin (Invitrogen). The immortalized p53-/- mouse embryo fibroblasts 

(MEFs) were analyzed beginning at passage 4. The cells were cultured in DMEM with 

10% FBS. All kinase inhibitors used in this study were obtained from Axon Medchem. 

 

Plasmid Construction, Retrovirus Production and Infection. Human c-Myc protein 

was expressed in pMN-IRES-GFP retroviral expression vector (a gift from Dr. Linda 

Penn’s lab). HA-tagged human PDK1 was subcloned from pHACE-PDK1 vector and 

expressed in pMN-IRES-GFP retroviral expression vector. The human PLK1 plasmids 

were kind gifts from Dr. Fu Zheng and subcloned to   the pMN-IRES-GFP retroviral 

expression vector. The PDK1 kinase dead mutant (PDK1 KD) was subcloned from 

PINCO-PDK1 vector, which is kind gift from Dr. Luca Primo. The pMN-PIK3CA 

(E545K) mutant vector was subcloned from the DNA plasmid coding PIK3CA-E545K 

obtained from Addgene (Addgene plasmid 12525). shRNA vector pMKO.1 targeting 

human PTEN was from Addgene (Addgene plasmid 10669). shRNA vector PLKO.1 

targeting human PDK1 was infected into MDA-MB-231 as described (1). The retroviral 



vectors were transfected into PlatA packaging cells using Lipofectamine 2000 

(Invitrogen). At 48 hr posttransfection, viral supernatants were passed through a 0.45 μm 

nitrocellulose filter and were used to infect human epithelial cells or MEFs with 

polybrene (8μg/ml). Stable retroviral cell lines were selected by sorting with GFP for 

further analysis. After infection with shPTEN vector, HEK cells were selected with 

1.0µg/ml puromycin (Sigma) for 7 days and pooled for experiments.  

 
Gene Expression Profiling and Quantitative RT-PCR Analysis. Total RNA was 

extracted from cell lines using Trizol (Invitrogen) and purified with the RNeasy Mini Kit 

(Qiagen). Reverse transcription was performed using an RNA Amplification kit 

(Ambion). The microarray hybridization was performed using the Illumina Gene 

Expression Sentrix BeadChip HumanHT-12_V4(Illumina). Microarray scanned images 

were imported to Illumina® GenomeStudio for data quality control and the raw data was 

analyzed with GeneSpring GX 11.0.2 (Agilent Technologies), the gene expression level 

data file was transformed to log2 values and quantile normalized. With the normalized 

gene expression levels, significant genes were selected using SAM by separately 

comparing each treatment (PDK1, Myc and E545K) with the control (Vector). 

Significant genes were selected based on a minimum 2 fold change and FDR < 0.1%. 

Unsupervised hierarchical clustering analysis for the 2040 probes was performed using 

Cluster and visualized using TreeView.  

For qPCR, cDNA was generated by using the High-Capacity cDNA Reverse 

Transcription Kit (Applied Biosystems) according to the manufacturer’s protocol. qPCR 

was performed on an ABI PRISM 7500 Sequence Detection System (Applied Biosystems) 

with SyBR Green Master mix (Applied Biosystems). Three independent samples, each in 



triplicate, were analyzed for each qPCR condition. Samples were normalized to the levels 

of GAPDH mRNA. PCR primers are described in Table S6. TaqMan MicroRNA assays 

were used to quantify the levels of mature miRNAs. In brief, total RNA was reverse 

transcribed by using Taqman MicroRNA Reverse Transciption Kit (Applied Biosystems) 

and the product was subjected to TaqMan stemloop miRNA assay (Applied Biosysterms). 

RNU6B was used to normalize the data. 

 
Gene Expression Data Analysis. PDK1-up and -down regulated genes were separately 

overlapped with public available ES-like gene sets and PRC gene sets. Fisher's exact test 

for count data was used to assess the significance of the overlap (p-value cutoff: 0.05). 

The up-regulated probes were found to be significantly overlapping with the public 

available ES-like gene sets: ES exp1 (2), Myc target1 (3) and Human ESC-like Module 

(4). In total there are 97 overlapping genes, defined as PDK1-driven ES-like genes. 182 

out of 872 down-regulated probes were found to be significantly overlapped with the 

public available PRC gene sets: Suz12 targets (5), Eed targets (5), H3K27 bound (5), 

H3K4&K27 co-methylated (6), PrC_Human (7), defined as PDK1-driven PRC genes.  

         For Gene Enrichment Analysis, Gene Set Enrichment Analysis (GSEA) (8) was 

conducted to assess the degree of correlation between our gene signatures and cancer 

phenotypes on different human patient cohort: colon cancer (GSE10972)(9), lung cancer 

(GSE7670) (10) and breast cancer (GSE5460)(11).  For gene signature survival analysis, 

Kaplan-Meier survival analyses were performed using previously published cancer 

cohort data: breast cancer (GSE1456, GSE2990)(12, 13) and lung cancer (GSE3141)(14). 

Using the quantiles of the average expression levels of the PDK1 ES-like gene signature, 

tumor samples were stratified into four groups (namely 0%-25%, 25%-50%, 50%-75% 



and 75%-100%). The p-values were calculated using Cox proportional hazards regression 

model.  

Immunoblotting, Immunoprecipitation and Antibodies. Protein extracts were 

prepared with RIPA cell lysis buffer ( 150 mM NaCl, 50 mM Tris-HCl, 0.5% 

deoxychlorate sodium, 200 mM NaF, 200 mM PMSF, 1.0% NP40, 1 mM EDTA) with 

the protease inhibitor cocktail (Roche), Lysates were subjected to SDS-PAGE and 

transferred to PVDF membrane for immunoblotting analysis. For immunoprecipitation 

analysis, cells were lysed for 30 min on ice with IP lysis buffer containing 50 mM Tris-

HCl, 150 mM NaCl, 1.0% NP40 and complete protein inhibitor cocktail on ice. Cell 

lysates were precleared with protein A-agarose or protein G-agarose beads (Roche) for 3 

h and immunoprecipitated with indicated antibodies overnight at 4 oC. 

Immunoprecipitates were washed three times with IP buffer, boiled in SDS sample buffer 

and analysed by immunoblotting. The following antibodies were used: P110α, PTEN, 

AKT, p-AKT(S473), p-AKT(T308), p-RSK2(S227), p-p70S6K(T389), p-SGK3(T320), 

PKCδ, p-PKCδ(T505), Aurora A, p-PLK1(T210), p-AuroraA(T228), p-FOXO1(S256), 

FOXO1, p-FOXO3A, FOXO3A, p-ERK1/2(T202/Y204), LIN28B, EPCAM, SOX2, 

FOXA2, 4E-BP1, p-4E-BP1(T70), p-4E-BP1(T37/46) and cleavage PARP (Cell 

Signaling Technology). S100A4, Myc (9E10), JAG2, p-Myc(T58) and β-Actin(Santa 

Cruz Biotech), p-S6K(T229)(R&D systems), p-Myc(S62) (Bioacademia), Myb, Histone 

H3 and p-Histone H3(S10)(Upstate), SALL4, p-PDK1(S241), PLK1 and p-

PLK1(T210)(Abcam), p-PLK1(T210)(Epitomics), Myc (Roche), PDK1 and CD24 (BD 

Pharmingen).  

 



Immunoprocipitation and In Vitro Kinase Assays.  Recombinant human PLK1 and 

PDK1 were purchased from Millipore. To generate the construct for bacterial expression 

of wild-type Myc tagged with maltose-binding protein (MBP), DNA fragments encoding 

full-length Myc were subcloned into pDEST-HisMBP vector. Myc protein expression 

was induced in E. coli BL21 and purified by one-step affinity purification specific for 

MBP through amylose resin (NEB). For in vitro kinase assays, the reactions were 

performed in 1× kinase buffer supplemented with 200 µM ATP (50 mM Tris pH 7.4, 10 

mM MgCl2, and 1 mM DTT (Cell Signaling Technology)) for 30 minutes at 30 °C, with 

shaking. Kinase reaction products were resolved by SDS-PAGE and probed with the 

indicated antibodies.  

For the in vitro kinase assay involving PDK1, the immunoprecipitated PLK1 or 

100 ng recombinant PLK1 (Millipore, #14-777) was mixed with 200 ng of recombinant 

PDK1 (Millipore, #14-452) in 1× kinase buffer supplemented with 200 µM ATP. The 

samples were incubated for 30 min at 30oC and analyzed by immunoblotting to probe the 

levels of p-PLK1 T210 using p-PLK1 antibody (Abcam, #12157) and the total PLK1 

using PLK antibody (Abcam, #17056).  

For PLK1 immunoprecipitation-kinase assay, cells were extracted with ice-cold 

IP lysis buffer (50 mM Tris-HCl pH7.5, 150 mM NaCl, 1% Nonidet P-40 (NP-40), 25 

mM NaF, 0.1 mM sodium orthopervanadate, 1 mM phenylmethylsulfonyl fluoride 

(PMSF) and complete protease inhibitor (Roche)). 3.0 µg of PLK1 antibody or normal 

mouse IgG coupled with 25 µl of protein G-agarose (Roche) were added to the cellular 

lysates for immunoprecipitation. The immune complexes were washed with IP lysis 

buffer, followed by washing with 1×kinase buffer. For the kinase reaction, 



immunoprecipitations were incubated for 30 min at 30 oC in a final volume of 20 µl 

kinase buffer supplemented with 200 µM ATP and 500 ng recombinant MBP-Myc as 

substrate. The reactions were terminated with 10 µl 3×SDS sample buffer and analyzed 

by immunoblotting using p-Myc (S62) (Bioacademia), p-Myc (T58) (Santa Cruz Biotech) 

and Myc (Roche).   

 

RNA Interference 

List of siRNA sequence for the functional study 
Accession number Gene name Sequence  
NM_002467 Myc GGTCAGAGTCTGGATCACC 
NM_002613 PDK1-1 GCAGCAACATAGAGCAGTACA 
NM_002613 PDK1-2 CAAAGTTCTGAAAGGTGAAAT 
NM_005030 PLK1-1 GATCACCCTCCTTAAATAT 
NM_005030 PLK1-2 AGATTGTGCCTAAGTCTCT 
NM_005030 PLK1-3 CCTTGATGAAGAAGATCAC 

 

Cells were transfected with 100 nM final concentration of siRNA duplexes using 

Lipofectamine RNAiMAX (Invitrogen) following the manufacturer’s instructions. 

 
Alkaline Phosphatase Staining, Confocol and Immunohistochemistry. MEF stable 

cells were cultured in mES medium containing DMEM with 15% FBS, 100 µM β-Met, 

100 µM non-essential amino acids, and 1000 U/ml of LIF. Cells were fixed with 100% 

methanol and stained with Alkaline Phosphatase (AP) staining buffer (Fast Red Violet 

solution: Naphthol AS-BI phosphate solution: H2O=2:1:1) by using the Alkaline 

Phosphatase Detection Kit (Millipore) according to the protocol.  

         The monolayer cultured cells or tumorsphere cells were seeded on the glass 

coverslips coated with gelatin in 12 well plates. After culturing for 24 hrs, cells were 

fixed with 3.7% paraformaldehyde in PBS and permeabilized with 0.2% Triton-X100. 



Cells were sequentially incubated with primary antibodies (anti-Sox2 or anti-Oct4 from 

Abcam) and Alexa Fluor 633-conjugated secondary antibodies (Invitrogen) for 1 hour 

each and DAPI for nuclear staining for 15 mins. They were then mounted in Fluorsave 

(CalBiochem) mounting medium. The stained cells were examined by Zeiss LSM510 

confocal microscopy.  

Archived patient samples from the Department of Pathology, Yong Loo Lin 

School of Medicine, National University of Singapore, Singapore were used in this study. 

Tissue microarrays of 2mm core size were prepared from colorectal cancers and 

morphologically normal tissues from the surgical margin of clearance. 4 µm thick 

paraffinized sections were stained for PLK-1 expression. PLK-1 was achieved by heat 

treatment in TRIS-EDTA pH9 for 30 min.  After treatment with 3 % hydrogen peroxide, 

the sections were incubated at room temperature with an antibody targeting PLK-1 

(Abcam, 1:50 dilution) for 2 hr. Detection using Dako REAL HRP detection kit and 

colour development by DAB+ substrate solution were in accordance with the 

manufacturer’s instructions (Dako Cytomation). The TMA sections were counterstained 

with Gill’s Hematoxylin, dehydrated, cleared and mounted in Canada Balsam mounting 

medium. The stained TMA sections were scored for intensity of staining in the whole 

slides. The stained TMA sections were scored for intensity of staining in the cytoplasmic 

and nuclear compartments. The score criteria are as follows: for staining intensity (Ql), 0 

= no staining, 1 = weak staining, 2 = moderate staining, 3 = strong staining; for cell 

numbers (Qn), 0 = no cells stained, 1 = 5 – 25% cells stained, 2 = up to 60% cells stained, 

3 = >60% cells stained. The Expression Index (EI) is defined as Ql × Qn.  For each 



compartment, the highest possible EI is 9. The maximum combined EI for each sample is 

18. 

 

Flow Cytometric Analysis. Cell cycle and cell death analysis were done by DNA 

content quantification. The cells were fixed with 70% ethanol and stained with propidium 

iodide (50 µg/ml) staining. The stained cells were analyzed by FACScalibur (BD 

Bioscience) and quantified by using CellQuest software (BD Bioscience). To measure 

caspase-3 activity, cells were harvested and fixed with Cytofix/Cytoperm solution (BD 

Biosciences) after drug treatment for 48 hr and then stained with fluorescein 

isothiocyanate (FITC)-conjugated rabbit anti-active caspase-3 monoclonal antibody (BD 

Biosciences). Quantification of cells positive for the caspase-3 was performed by flow 

cytometry. To detect the level of phosphor-Histone H3 (ser28) in synchronously released 

cells, cells were fixed with 70% ethanol and stained with Alexa Fluor® 647 conjugated 

p-H3(S28) and propidium iodide (PI). The labeled cells were analyzed using 

FACScalibur. To measure CD44+/CD24- low populations, cells were stained with 

fluorescent-conjugated antibodies and analyzed by FACS after treatment. In brief, cells 

were harvested and blocked with Fc-receptor blocking reagent (Miltenyi Biotec) and then 

stained with fluorescent-conjugated antibodies against human CD44 (FITC-conjugated, 

clone BJ18) and CD24 (APC-conjugated, clone ML5) (BioLegend) or their respective 

isotype control IgGs. The labeled cells were analyzed using FACScalibur. 

 
Cell Viability, Soft Agar and Tumorsphere Assay. Cells were seeded in 96-well plates 

at a density of 1000 cells in triplicates. After 24 hr, cells were treated with different 

concentrations of the indicated kinase inhibitors and cultured at 37oC for 4 days, and then 



the number of viable cells was measured by CellTiter-Glo Luminescent Cell Viability 

Assay (Promega). For soft agar assay, experiments were carried out in 6 well plates 

coated with a base layer of DMEM containing 0.6% agar, cells were seeded at a density 

of 10,000 cells per well in DMEM containing 0.3 % agar, 10 % fetal bovine serum for 14 

days. Colonies were stained with iodonitrotetrazolium chloride (Sigma) overnight. The 

number and size of colonies were analyzed using GelCount according to the 

manufacturer’s instructions.  

For tumorsphere formation assays. Single-cell suspensions were plated (5000 

cells/well) in 6 well ultra-low attachment plates (Corning) in Mammocult medium (Stem 

cell Technologies), supplemented with fresh hydrocortisone (0.5µg/ml) and heparin 

(1:500). Tumorsphere were cultured for 7 days prior to being counted and photographed. 

For serial passages of tumorsphere formation assay, the spheres were collected by gentle 

centrifugation, dissociated to single cells for passaging tumorspheres every 7 days and 

counted.  

 
In Vivo Studies. The female athymice BALB/c nude mice (5-8 week-old) were housed 

in the Biological Resource Centre. Mice were implanted subcutaneously in flank with 

1x105 HEK-PDK1 cells or 3x106 HEK-E545K cells. When tumors reached ~ 200mm3, 

the mice were divided two groups (4 mice per group) and the BI2536 was administered 

IV at 35 mg/kg twice per week. Tumor progress was monitored with whole body weight 

and tumor size for every other day.  

For tumorigenecity studies, aliquots of 104, 103 and 102 HEK-PDK1, HEK-Myc 

or 3x106 HEK-E545K cells were injected subcutaneously in the flanks of BALB/c nude 

mice. The tumor volume was monitored every 2-3 days following injection. Serial 



transplantation experiments were performed with 100 or 500 cells from xenograft tumors 

formed from HEK-PDK1 cells. In brief, subcutaneous tumors were excised, minced, and 

digested into a single cell suspension, prior to subcutaneous injection into nude mice. 

Tumor growth was followed for 4 weeks. 

For colorectal SW480 and HT15 xenografts, cells were injected subcutaneously 

into the nude mice. When tumors reached ~ 200mm3, BI2536 was given via i.v. at 50 

mg/kg for 2 consecutive days followed by 35 mg/kg of BEZ235 for 5 days or 4 mg/kg of 

Rapamycin twice per week for 2 weeks. Tumor diameters were measured every other day 

with caliper and tumor volumes were calculated. All animal studies were conducted in 

compliance with animal protocols approved by the A-STAR-Biopolis Institutional 

Animal Care and Use Committee (IACUC) of Singapore. 

 

Statistical Analysis. Data are presented as mean ± SEM, unless otherwise stated. A 

student’s t test was used to compare two groups for statistical significance analysis.  
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Supplemental Figure S1 

 

 

 

 

 

 

 

 

 

 

 



 

 

Figure S1. PDK1-induces Oncogenic Transformation through Myc Activation.  

(A) Soft-agar colony formation assay for HEK-TERV cells infected with vector, PDK1, 

Myc, shPTEN, and PIK3CA-E545K. The representative images of three independent 

experiments are shown on the right. Average diameters of colonies are shown on the left. 

(B) Quantitative Myc mRNA level as measured by using a probe detecting the 3 UTR of 

Myc mRNA.  

(C) Soft-agar colony formation assay for HEK-TERV cells infected with vector, PDK1 

wild-type (PDK1 WT) and PDK1 kinase-dead mutant (PDK1 KD). The immunoblotting 

results show the expression of indicated protein. The representative images of colonies 

are shown in the bottom. 

(D) Bar graphs showing soft-agar colony formation assay with multiple dosages of PDK1 

inhibitor BX795 and BX912. 

(E) Bar graphs showing soft-agar colony formation assay with multiple dosages of PI3K 

inhibitor (GDC-0941) and AKT inhibitors (MK2206 and GSK690693). 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Supplemental Figure S2 

 

 
 
Figure S2. Synthetic Lethal Screening Identifies PLK1 as a Crucial Downstream 

Effector of PDK1 to Mediate Cancer Cell Survival 

(A) Cell Viability of HEK-PDK1 and vector control cells treated with various kinase 

inhibitors. The results are expressed as a percentage of cell viability of 5.0 μM each 

kinase inhibitor-treated cells relative to the DMSO-treated controls and presented as 

means ± SEM (n=3). 

(B) Soft-agar growth of indicated cell lines treated with 10 nM BI2536 for 14 days. 

(C) HEK-PDK1, E545K and vector control cells treated 10 nM BI2536, and caspase 3 

activity was measured by FACS analysis. The data are presented as mean ± SEM. 

(D) Cell cycle analysis of HEK-PDK1, E545K and vector control cells treated with 10 

nM BI2536 for 48 hr. 

 

 

 

 

 



 

 

 

Supplemental Figure S3 

 

 

Figure S3. PLK1 Inhibition Decrease Myc Protein expression in various Cancer Cell 

Lines 

(A) Immunoblot analysis of Myc expression in a variety of human cancer cell lines 

treated with 10 nM BI2536 for 48 hr. 

(B) Immunoblot analysis of indicated proteins in H1299 and H460 treated with NC or 

PLK1 siRNA. 

(C) qRT-PCR of Myc mRNA level in H460 and H1299 treated as (B). Data represent ± 

SEM, n=3. 



(D) Immunoblot analysis of Myc protein level in SW480 cells treated with 10 nM BI2536 

at indicated times. Cell cycle stages were analyzed by FACS.  

 

Supplemental Figure S4 

 

 

 

Figure S4. Genetic and Pharmacologic Inhibition of PDK1 Blocks PLK1 Activity in 

Cancer Cells 

(A) Immunoblot analysis of indicated proteins in DLD1 PDK1 wild-type (PDK1 +/+) and 

knockout (PDK1-/-) cells. Cells were synchronized by double-thymidine block and 

released into cell cycle at indicated times.  

(B) Immunoblot analysis of p-AKT (T308) in HCT116 cells. Cells were incubated in 

medium containing 0.25% FBS for 48 h and then stimulated with 10% FBS medium for 5, 

10, 30  or 60 min as indicated. 

(C) Immunoblot analysis of indicated proteins in cancer cell lines treated with 2.5 µM 

BX795, 1.0 μM GDC-0941 or 1.0 μM MK2206. Cells were double-thymidine blocked 

and released for 8 hrs in the absence or presence of above inhibitors. 

 



 

 

Supplemental Figure S5 

 

 

 

 



 

 

 

Figure S5. PDK1 Drives Cancer Initiating Cell Maintenance and Self-Renewal 

(A) Bar graphs showing the number of tumorspheres of HEK-vector, -PDK1, -Myc and –

E545K cells. 

(B) Self-renewal capacity of PDK1-transformed cells in sphere culture conditions. Data 

shows the percentage of tumorsphere formation of PDK1 cells during 4 passages. 

(C) Soft-agar growth of MEF p53-/- (MEF) cells expressing empty vector, PDK1 or 

E545K (Left). Immunoblot analysis of above cell lines for indicated proteins (Right). 

(D) Tumorsphere formation of MEF-PDK1 or -E545K cells cultured in suspension 

(Upper), ESC-like colonies formation cultured in mES media (Lower). Scale bar 

represents 100 μm. 

(E) qRT-PCR analysis of ESC genes in MEF-stable cells and MEF-PDK1 cells cultured 

in tumorsphere medium (PDK1 SP). 

(F) Immunofluorescence microscopy of Sox2 and Oct4 in MEF-PDK1 cells cultured as 

monolayer or sphere condition. The nuclei were stained in blue with DAPI. Scale bar 

represents 10 μm. 

(G) Representative images of MEF-PDK1 or-E545K cells with AP staining. Scale bar 

represents 100 μm. 

 

 

 

 

 

 

 

 

 

 



 

 

Supplemental Figure S6 

 

 

 

 

 



 

Figure S6. PDK1-induced gene signature is associated with human cancers and 

patient survival  

(A) Significant overlapping of PDK1-regulated genes with previously identified ESC-like 

genes and Polycomb target genes. Corresponding p-values are indicated.  

(B) Gene set enrichment analysis (GSEA) plots showing enrichment of PDK1- 

upregulated ESC-like genes or downregulated PRC genes in human tumors versus 

normal tissues.  

(C) GSEA of PDK1-induced ESC-like genes and Polycomb target genes shows the 

association with high grade breast tumors compared with low grade tumor. 

(D) Kaplan-Meier survival curves of breast and lung tumors stratified into 4 classes based 

on quartile expression of the PDK1-induced ESC-like gene signature. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Supplemental Figure S7 

 

 

 

 

 

 

 

 

 



Figure S7. BI2536 Synergizes with PI3K-mTOR Inhibitor BEZ235 to Induce Robust 

Apoptosis and Anti-tumor Effect in CRC 

(A) Representative images of immunohistochemical (IHC) analysis of PLK1 in human 

colon tumor and normal mucosa from the same patient. Dark brown color represents 

positive staining of PLK1, and blue color represents the nuclear staining. 

(B) Box plot showing the different expression of PLK1 protein levels in colon primary 

tumors (N=106) and normal colon mucosa (N=76) as detected by IHC analysis. The 

scoring criteria are as described on Materials and Methods. 

(C) HT15 and DLD1 cells were treated with 10 nM BI2536, 100 nM BEZ235, 

combination of either drugs, or DMSO control for 48 hr, and caspase 3 activity was 

measured by FACS analysis. 

(D) BI2536 interacts synergistically with BEZ235 in HT15 cells. The cell viability of 

HT15 cells were analyzed after 4 days of treatment with the drug combinations. 

Normalized isobologram analysis of the interaction between BI2536 and BEZ235 in 

HT15 cells was determined by using the CompuSyn software. All data points below the 

red line define synergistic interaction between the two drugs (Shown as red color, CI 

<1.0). 

(E) Soft-agar growth of DLD1, SW480 and HT15 cells treated with 10 nM BI2536, 100 

nM BEZ235 or combination for 14 days. 

(F) Immunoblot analysis of Myc protein in xenograft tumor from HT15 cells. 

 

 

 

 

 

 

 

 



Supplemental Figure S8 

 

 

 

 

 



Figure S8. The Effects of BI2536 in Combination with PP242 or Rapamycin on 

Apoptosis and Proliferation of CRC Cells  

(A) Sub-G1 detection of cell death in HT15 and SW480 cells treated with 10 nM BI2536, 

2.5 μM alone or combination for 48h 

(B) Immunoblot analysis of HT15 and SW480 cells treated as (A) 

(C) Immunoblot analysis of HT15 cells treated with 10 nM BI2536, 100 nM rapamycin 

alone or combination for 48 hr. 

(D) Sub-G1 detection of apoptosis in HT15 cells treated as (C). 

(E) The growth curves of HT15 cells treated with 10 nM BI2526, 100 nM rapamycin 

single or combination for 4 days. RLU means relative luminescence units. 

(F) Xenograft tumor growth of HT15 cells in nude mice treated with BI2536 at 50 mg/kg 

or rapamycin at 4 mg/kg or both as described in Experimental Procedures. Error bars 

represent ±SEM (n=6 per group). 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S1, related to Figure 6. The Expression Profiles of PDK1-regulated Genes in 

HEK-Vector, -PDK1, -Myc and -E545K Cells (See the separate excel file) 

Table S2, related to Figure 6. The Expression Profiles of Myc-regulated Genes in HEK-

Vector, -PDK1, -Myc and -E545K Cells (See the separate excel file) 

Table S3, related to Figure6. The Expression Profiles of PIK3CA/E545K-regulated 

Genes in HEK-Vector, -PDK1, -Myc and -E545K Cells (See the separate excel file) 

Table S4, related to Figure 6. The list of PDK1-regulated Genes Significantly Different 

from Myc-regulated genes (See the separate excel file) 

Table S5, related to Figure S6. The list of Genes Overlapped with Published Database 

(See the separate excel file) 

Table S6. Primers used for Quantitative RT-PCR Analysis (See the separate excel file) 

 

 


