
Supplementary Information-1 

Additional information on generation of drug resistant cell lines  

Oesophagogastric cancer cell lines were grown in incrementally increasing concentrations of cisplatin, 

oxaliplatin and docetaxel(µM range)  over 24 months. Bars represent measurements of cell viability that 

were taken after every 4 passages. X-axis indicates various cell lines, Y-axis resistance index (RI) defined as 

a fold change of IC50 values between each pair of resistant versus parental line. Error bars were calculated 

for 3 independent replicates and defined as SEM. 

Figure S1A-Cisplatin resistant cell lines 

 

Figure S1B-Oxaliplatin  resistant cell lines 

        

Figure S1C-Docetaxel resistant cell lines 

                 

 



Supplementary Information-2  

Details of  sample prepapration and gene expression profiling 

RNA Extraction 

Cells were grown in T75 flasks to 80 – 90 %  confluency and washed twice in PBS. 1 ml of TRIzol (Invitrogen, 

Paisley, UK) reagent was added per flask and then lysates were transferred into 1.5 ml eppendorf tube and 

passed through a 20 gauge needle (0.9 mm diameter) at least 5-6 times. Samples were centrifuged at 

1200g for 10 minutes at 4 °C and supernatants were collected and transferred into fresh tubes and 

incubated for 5 minutes at room temperature (RT). 200 µl of chloroform (Sigma Aldrich) was added and 

tubes were inverted several times and incubated for 3 minutes at RT. Tubes were centrifuged at 12000 g 

for 15 minutes at 4 ᵒC. Supernatants were collected and transferred into new eppendorf tubes. 500 µl of 

100 % isopropanol was added, mixed and incubated for 10 minutes at RT. Samples were centrifuged at 

12000 g for 10 minutes at 4 °C. Supernatants were removed and pellets washed with 1ml of 75 % ethanol, 

vortex and centrifuged at 9500 rpm for 5 minutes at 4 °C. Remaining supernatants were removed, pellets 

briefly air-dried and resuspended in 30 µl of RNase free water. RNA was quantified spectrophotometrically 

(Nanodrop 1000 Spectrophotometer, Thermo Scientific, Loughbourough, UK). Both A260/280 and 

A260/230 ratios were determined and all samples were in the range 1.9- 2.3. Furthermore samples were 

purifed on the Mini columns (Qiagen). Quality was assessed by electrophoresis on Tapestation (Lab901 

Limited, Peqlab, UK) and QC was determined by SDV (Screen Tape degradation value) that represents RNA 

integrity. Values 0-5 represent high quality RNA, 5-14 - partially degraded RNA and ≥ 15 degraded RNA. All 
RNA samples had SDV values between 0.3 and 2.6. All analyses used 3 independent replicates per cell line 

from three different passages. 

 Sample preparation for Gene expression profiling  and hybridisation 

500 ng of total RNA was reverse transcribed into cDNA and further amplified in vitro into cRNA using 

Ambion WT Expression kit (Austin, TX, USA). The quality of cRNA was determined by electrophoresis 

(Tapestation, Lab901 Limited, Peqlab, UK).  The A260/280 and A260/230 ratios, concentration and yield 

were determined on a spectrophotometer (Nanodrop 10000 spectrophotometer, Thermo Scientific, 

Loughborough, UK). cRNA (10µg) was reverse transcribed into cDNA (Ambion WT Expression Kit, Ambion) 

and its quantity and quality was determined as above. Subsequently, cDNA samples (5.5µg) were 

fragmented and biotin labelled (WT terminal labelling and controls kit, Affymetrix, Santa Clara, CA), and 5.5 

µg hybridised to Human Exon 1.0 ST GeneChip microarrays (Affymetrix, Santa Clara, CA) at 45 °C for 17 

hours at 45 rpm in a hybridization oven. 

 

 

 

 

 

 

 



Supplementary Information-3 

Gene expression Data 

Quality assessment(QA) of Gene expression data  

QA data for the profiling of drug resistant and  parental cell lines   is provided in table S4.1 and figure S4.1  

below. 

Core probe sets on the Human Exon 1.0 ST array were processed using a modified robust multiarray 

analysis (RMA16)  algorithm (Affymetrix, Santa Clara, CA) that employs a non-linear per chip background 

correction with addtion of 16 to the expression values to attain variance stabilisation of low level signals, 

quantile normalisation and summarisation of multiple probe sets per transcript using median polishing of 

log2 transformed data. Data were transformed to the median of all samples. QA  was  performed by 

examining signal intensity (PM_mean), background signal detection (Bgrd_mean), detection of outliers 

followed by analysis of hybridization and labelling controls. Further determination of outlier samples was 

performed by analysis of probe set summarization metrics such as Pos_vs_neg_auc and 

All_Probe_Set_RLE_Mean.  

Quality control of hybridization and labelling was determined by analysis of bacterial (bac_spike) and 

polyadenylated (polyA_spike) controls and polyadenylated RNA spikes such as Lys, Phe, Thr and Dap were 

analyzed independently.  

Table S4.1  Quality assessment measures from  Affymetrix 1.0ST Exon arrays for all cell line samples   

 

 

 

 

 



 

 

Figure S4.1 Box plots represent the relative log expression for all the probe sets analyzed. The mean 

absolute RLE is proportional to the width of the box plots, or the inter-quartile range of RLE values and 

whiskers are 1.5x IQR. 

 

 

 

 

Analysis of gene expression data 

Gene expression data analysis was performed in GeneSpring GX v 11.5 using RMA16 normalization, log 

transformation and baseline to median of all samples. Core gene sets were analysed andentities with 

normalised expression levels between the 20th and 100
th

 percentiles in at least 1 sample were included 

with 16939 out of 17881 genes meeting this filter. Unpaired t-test, with Benjamini and Hochberg MTC 

corrected p ≤ 0.05 was performed to identify discriminatory gene profiles of each pair of drug resistant 

versus parental lines.  

Pathway analysis 

Gene set enrichment analysis using gene ontologies and mapping of gene sets of interest  onto biological 

pathways was performed using DAVID v 6.7 (Function Annotation Bioinformatics Microarray Analysis), 

Bioinformatic Resources, NIAID, NIH Significantly enriched GO terms, functional networks or pathways 

were determined using gene set enrichment analysis (EASE score, DAVID v 6.7) and genes were visualised 

on BioCarta and KEGG pathways. Data was pre-processed in DAVID bioinformatics database to provide the 

link between probe IDs and Entrez Gene Symbols. Probe sets with multiple Entrez IDs and those which 

could not be found in Ensembl/Entrez ID were excluded from further analysis.  

  



Supplementary information -4 

PCR primer sequences 

 

 

  



Suplementary Information-5  

Additional details of  analysis and quantification  of sphingosine-1-phosphate 

from cell lines  using high performance liquid chromatography-tandem mass 

spectrometry (HPLC-MS/MS) 

 

Equipment used for Tandem mass spectrometry (MS/MS): Thermo Fisher TSQ Quantum (Thermo Fisher 

Scientific); HPLC analysis: Agilent-1100 (Agilent Technologies); column: Spectra C8SR (Peeke Scientific, 

Redwood City, CA) 150 x 3.0 mm, 3-µm particle size.  

For cell pellet preparation and lipid extraction for analysis, cells were washed 3 times in ice cold phosphate 

buffered saline (PBS), pH 7.4, scraped on ice in 10 ml of ice cold PBS using a cell scraper (Corning,UK) and 

centrifuged at 500 x g  for 5 minutes at 4°C. PBS was removed and cell pellets were fortified  with 50µl 
(1nmole/ml) internal standard solution.  

Lipids were extracted from cell pellets by adding 2ml of iso-propanol-water-ethyl acetate (30:10:60 vol), 

sonication for 30 sec, vortexing and centrifugation for 6 minutes at 3000 x g. Organic upper phase was 

transferred into a new tube and the remaining sample was re-extracted as previous. The new organic 

phase was combined with the previous supernatant and  1ml of lipid extract was dried down to determine 

phosphorus concentration (Pi). The remaining organic phase was evaporated under Nitrogen to dryness. 

Dry residue were reconstituted in 150 µl of the mobile phase “B” containing 2mM ammonium formate 
solution in methanol containing 0.2 % formic acid,  then centrifuged for 5 minutes at 3000 x g. Samples 

(200 µl) were transformed to an auto–sampler HPLC vial and  10 µl were injected into the HPLC system. 

The phosphate content was measured with a standard curve and a colorimetric assay of ashed phosphate. 

 



Supplementary Information-6 

 Additional details of chemotherapy treatment of patients 

Neoadjuvant chemotherapy was with Epirubicn, Cisplatin , and capecitabine (epirubicin 50mg/m2 

intravenous day 1, cisplatin 60mg/m2 intravenous day1 and capecitabine 1250mg/m2/day in 2 divided 

doses orally day 1-21, with a 21 day cycle)  .Radiological response was assessed by CT chest and abdomen 

pre-therapy and after 3 (neoadjuvant) or 4  (palliative) cycles  of  chemotherapy according to RECIST 

criteria v1.1. If  the absence of progressive disease  on CT scan, patients receiving neoadjuvant 

chemotherapy proceeded to surgical resection after 3 cycles  and also 3 cycles of post-operative/adjuvant 

chemotherapy with the same regimen if  the treating oncologist considered them   fit enough  to begin this  

treatment within 12 weeks of the resection .  

  



Supplementary Information-7: Pathways identified  in Gene enrichment 

analysis  (DAVID v6.7)  of resistant cell lines 

The folowing tables show the  pathways and genes were identified  as over-represented  from the lists of genes with 

significantly different expression ( student’s t-test p<0.05) between resistant daughter cell line and parental wild 

type cell line using DAVID v6.7,  p<0.05 with Benjamini and Hochberg correction  used for multiple testing. 

AGSCis5 verus AGS 

 

AGSOX8 versus AGS 

 

AGSDOC6 verus AGS 

 

 



 

AGSDOC6 verus AGS (continued) 

 

 

 

OX33CIS4 versus OE33 

 

 

 

 



OX33CIS4 versus OE33 (continued) 

 

 

OE33OX4 versus OE33 

 

 

 



OE33OX4 versus OE33 (continued) 

 

 

OE21OX4 versus OE21  

 

 


