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Supplemental Methods 

 

Quantification of the combination effects 

The data obtained from the growth inhibition assays in response to the combinations of PI-103 with 

Rapamycin, were subjected to isobologram analysis. The isobologram method relies on the 

calculation of the combined concentrations of PI-103  and Rapamycin  that cause a given effect, 

like 30% or 50% of growth inhibition 1. Briefly, for each experimental concentration of PI-103, the 

concentration of Rapamycin  causing 30%, or 50% of growth inhibition in combination was found 

by non-linear fitting of the concentration-effect relationship of Rapamycin  with the given PI-103  

concentration and vice versa. In this way, multiple combinations of corresponding drug 

concentrations that achieved the same effect (either 30% or 50% growth inhibition) were found, 

normalized with respect to the IC30 or  IC50 value of single drugs, and plotted in the isobologram. 

Additive combinations fall along the diagonal line connecting IC30 or  IC50 of the single drugs, 

synergistic combinations below the line and antagonistic above. 

 

Western blotting analysis 

Depending on the protein assessed, 40-100 µg of total cellular proteins were separated on SDS-

PAGE and electrotransferred to nitrocellulose (Whatman) membrane. Antibodies were diluted 

following the manufacturer’s instructions in 5% non-fat dry milk in TBS-Tween 20 0,05% (TBS-T) 

or in TBS-T 5% BSA. The following antibodies were used: anti-Akt, anti-pAkt(Ser473), anti- 

p70S6K(Thr389), anti-phospho-S6(Ser235/236) ribosomal protein, anti-4E-BP1(Thr37/46), anti-

4E-BP1, anti-eIF4E, anti-eIF4G, anti-PDCD4 provided by Cell Signalling Technology. Anti-actin, 

anti-Erk, anti-pErk(Tyr204), anti-p27, anti pCdc2(T14/Y15), anti-Cdc2/p34 and anti c-myc were 

provided by Santa Cruz Biotechnology. 
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Chromatin immunoprecipitation (ChIP). 

2x107 SKOV3 cells were washed in phosphate-buffered saline and incubated for 10 min with 1% 

formaldehyde at room temperature. After quenching the reaction with glycine 0.1 M, the cross-

linked material was sonicated into chromatin fragments of an average length of 1000/800 bp. 

Chromatin was kept at -80°C. Immunoprecipitations were performed with ProtG Sepharose (KPL) 

and 5µg of the indicated antibodies: anti-Flag (F7425, Sigma Aldrich) and anti c-Myc (sc-764 Santa 

Cruz). The chromatin solution was precleared by adding ProtG-Sepharose for 2 hours at 4 °C and 

was aliquoted and incubated with the antibodies overnight at 4°C on a rotating wheel. ProtG-

Sepharose was blocked with 1 µg/µl salmon sperm (Sigma) and 10 μg/µl bovine serum albumin 

overnight at 4 °C and then incubated with chromatin and antibody for 2 hours. Immunoprecipitated 

material was washed 9 times with wash buffer (10mM TrisHClpH=8.0, 1mM EDTA, 0.5mM 

EGTA, 0.1% SDS, 0.1% Deoxycholic acid, 140mM NaCl, 1% Triton X-100, proteases inhibitor ). 

Cross-links were reversed by incubating samples for 5 h at 65 °C in 200mM NaCl and 10μg of 

RNase A to eliminate RNA. Recovered material was treated with proteinase K, extracted with 

phenol/chloroform/isoamyl alcohol (25:24:1), and precipitated. The immunoprecipitated DNAs 

were re-suspended in 50μl of  H2O  and  analyzed by quantitative Real Time PCR. Values are 

reported as fold enrichment over the control antibody – Flag (Sigma)-. 

The primers used for ChIP analysis were: 

Kars Forward Primer:  GCCTGGCACACAGAGCTCAA 

Kars Forward Primer: GGCCCGACCCAAAAGTAAGG 

SATCEN1 Forward Primer : GGCGACCAATAGCCAAAAAGTGAG 

SATCEN1 Reverse Primer:  CAATTATCCCTTCGGGGAATCGG 
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[35S] methionine metabolic labeling:  

48 hours after seeding, SKOV3 cells were incubated with single or combined drugs for 24 hours in 

RPMI supplemented with 10% FBS.                                                                                                             

After that cells were washed once with PBS and once with methionine-free DMEM, and then 

starved for 30’ in methionine-free DMEM still containing drugs. The medium was then replaced 

with methionine-free DMEM containing [35S]-methionine (100 υCi/ml) for 2 h. Radiolabeled cells 

were scraped and lysed as described in western blot section. Lysates were pre-cleared with 20ul of 

Protein A/G Plus-Agarose beads (sc-2003, Santa Cruz) for 1 h.  Precipitation experiment was 

performed in a total volume of 300 ul of IP-buffer (50 mM Tris-hCl pH=7.5, 150mM NaCl, 10mM 

NaF, 5mM Na3VO4, 1% Triton X-100, proteases inhibitor ) by incubating 2 ug of anti c-Myc 

antibody (sc-764, Santa Cruz) to each sample on a rotating platform for 3h at 4°C. 20 ul of Protein 

A/G Plus-Agarose beads  were added  for the subsequent 3 hours. Beads were separated from 

surnatants by fast centrifugation and washed three times with  IP buffer. Proteins from the two 

separate fractions were resolved by 10% SDS-PAGE. The gel was then dried and exposed for 

autoradiography.  

Two-dimensional gel electrophoresis (2-DE) image analysis and statistics 

For each gel, 25 μg of total protein extract from untreated Skov-3 cells and treated with 

Rapamycin or with PI-103 or with the drugs combination PI-103 +Rapamycinn, were dissolved to a 

final volume of 125 μL in the re-hydration solution (5M urea, 2M thiourea, 2% CHAPS, 2% 

Zwittergent, 100mM DeStreak, and 0.5% IPG buffer, pH 3–10 linear, GE Healthcare), and then 

applied on immobilized pH 3–10 linear gradient strips 7 cm (IPG strip, GE Healthcare). The strips 

were hydrated on an IPGphor apparatus (GE Healthcare) for 16 h at 30 V/h, and focused for 26 h 

until 50,000 Vhr. After the first-dimension run, proteins were reduced by incubating individual 

strips for 15 min in a solution containing 60mM dithiothreitol (DTT, GE Healthcare) dissolved in 

LDS Sample Buffer (4X) (Invitrogen). Proteins were then alkylated by incubating the strips for 15 
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min in a similar solution, with DTT replaced by 100mM iodoacetamide. The strips were embedded 

in 0.7% (wt/vol) agarose on the top of 1-mm-thick acrylamide precast gels at 10% (Invitrogen).  

Proteins were then resolved using the Mighty Small II electrophoresis system at 200V, for 1 hour 

(Amersham Biosciences). 

Three replicate 2-DE gels were run for each experimental condition. The 2-DE gels were then 

fixed in 100 ml of fixing solution (50% methanol, 10% acetic acid) for 30 min and incubated in 100 

ml Sypro Ruby stain (Invitrogen) in the dark overnight. The gels were destained (10% methanol,  

10% acetic acid) for 30 min and then extensively washed with deionised water. Gel images were 

acquired using a Typhoon Trio+ (GE Healthcare) with a 532 nm laser excitation and 580 nm 

emission filter. The TIFF images were then analyzed with the Progenesis SameSpot software v.4. 

(Nonlinear Dynamics, UK). This software provides fully automated gel image processing (spot 

detection, gel alignment, spot matching and spot quantification) performed at pixel level, along with 

sophisticated data visualization and downstream analysis tools. 

Statistical comparisons of the individual protein abundance in the experimental groups (one-way 

ANOVA) and between-groups comparisons (multiple comparison test, Tukey-Kramer honestly 

significant difference (HSD), p < 0.05) were computed using JMP v. 6 software (SAS Institute, Inc.,  

Cary, NC). 

 

Protein identification by liquid chromatography–tandem mass spectrometry (LC-MS/MS). 

The spots of interest were excised manually from the gel with sterile pipette tips under a sterile 

hood, placed in individual Eppendorf tubes and cut into pieces. The pieces were washed with 100 

μL of sterile water at 56°C for 15 min with shaking, then dehydrated in 100 μL of acetonitrile 

(CH3CN) for 15 min. This step was done twice. After removal of the solvent, gel pieces were 

rehydrated and reduced in 10mM dithiotreitol (DTT) and 100mM ammonium bicarbonate 

(NH4HCO3) at 56°C for 30 min with shaking. The reducing solution was removed, and gel pieces 

were again rehydrated with CH3CN. Reduced proteins were alkylated by incubation with 55mM 
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iodoacetamide and 100mM NH4HCO3, for 20 min at room temperature in the dark. Gel pieces 

were extensively washed with 100mM NH4HCO3, dehydrated with CH3CN and dried by vacuum 

centrifugation. Proteins were finally digested with 20 μL of 12.5 ng/μL sequencing-grade modified 

trypsin (Roche) in 50mM NH4HCO3 with 5mM CaCl2 (overnight incubation at 37°Cwith shaking). 

Aliquots of the supernatant containing tryptic peptides were directly analyzed by mass 

spectrometry. Liquid chromatography–tandem mass spectrometry (LC-MS/MS) analysis was done 

using the microfluidic chip-based technology for nanoelectrospray, whose functionality is 

equivalent to conventional nanospray LC/MS, coupled to an ion trap mass spectrometer (Agilent 

1200 LC/MSD Trap XCT, Milan. Italy). Sample digest aliquots (one third of the total digest) were 

directly injected into a G4240-62001 HPLC-Chip (Agilent 1200 G4240A HPLC-ChipCube), 

composed by a 40-nl enrichment column and a 75 μm X 43 mm separation column packed with 

Zorbax 300SB-C18 (5 μm) at a flow rate of 0.3 μl/min. The mobile phases consisted of 0.1% 

formic acid in water (solvent A) and 0.1% formic acid in CH3CN (solvent B). The linear solvent 

gradient was as follows: from 5% of B to 30% of B in 28 min, then to 90% of B in 15 min and 

finally re-equilibration to 5% of B for 10 min. The electrospray source operated in positive ion 

mode, with the following conditions: capillary voltage, _1750 V; Cap exit voltage, 100V; skimmer 

voltage, 30.0 V; dry gas flow, 3 l/min; dry temperature, 300°C. Data were acquired sequentially in 

MS mode (scan range of 200–2000 amu) and in data dependent mode, automatically recording the 

MS/MS spectra of the four most abundant ions in every scan cycle. The MS/MS spectra were 

acquired with isolation width of 4 m/z and fragmentation amplitude of 1.3 V. Data files of all 

MS/MS spectra in a LC run were merged, and submitted as an ‘‘mgf’’ file (BioWorks Rev 3.1, 

Thermo Scientific Milan, Italy) to search engines. The processing and data base search of the 

spectra were performed by using the MS/MS search engine Phenyx version 2.6 (GenBio, 

Switzerland) (www.phenyx-ms.com, phenyx@genebio.com), against the UniProt_Swiss Prot 

database (version 56.4). The search was enzymatically constrained for trypsin, and allowed for one 

missed cleavage site. Further search parameters were no restriction on molecular weight (MW) and 
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isoelectric point; taxonomy: Homo sapiens; fixed modification: carbamidomethylation of cysteine; 

variable modification: oxidation of methionine. Supplemental Table S2 summarizes the main 

submission parameters including algorithm, scoring models and thresholds. All information 

concerning peptide identification is available in Supplemental Table S3, derived from the Phenyx 

Database/AC/Peptide view results page. 

 

Protein Network analysis 

MetaCore (GeneGo, St Joseph, MI) was used to map the differently expressed proteins into 

biological networks and for functional interpretation of the protein data. Metacore is an integrated 

analytical suite of algorithms, based on a manually annotated and regularly updated databases of 

human and rodent protein-protein interactions, transcriptional factors, signalling, metabolism and 

bioactive molecules linked to functional processes and diseases (www.genego.com/). The databases 

consist of millions of relationships between proteins that derived from literature publications on 

proteins and small molecules. The content of MetaCore’s underlying database is packaged into 

pathway maps or networks that describe a biological function, then further organized into 

ontologies, such as biological process or disease. GeneGo’s biological process ontology consists of 

about 1000 networks that summarize regulatory functions.  

The list of differently expressed proteins was uploaded, as their Swiss-Prot ID and fold-changes 

values. to MetaCore for network analysis. Networks of proteins from our experiment against the 

default background (i.e. the entire MetaCore database) were built using two different algorithms: 1) 

the standard Dijkstra’s shortest path algorithm to map the shortest path for interaction; 2) the 

transcription regulation analysis network algorithm generating sub-networks ranked by a P-value 

and interpreted in terms of Gene Ontology processes to deduce key transcription factors regulating 

the expression of the proteins in the study dataset. The resulting networks were evaluated for which 

algorithm have succeeded in creating modules that have higher than random saturation with the 

protein of interest. To address this question, MetaCore software calculates p-values on the basis of 
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hypergeometric distribution. Networks were then visualized graphically as nodes (proteins) and 

edges (relationship between proteins) alongside the expression pattern.  
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