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Biomarker Appendix: 

Biomarker Methods:  

Serum Protein Methods  

Luminex-based multiplexed assays which are based on the capture-sandwich format using capture 

antibodies attached to fluorescently encoded microspheres. After capture of antigen from the biological 

serum sample, the antigen is then detected using a fluorescent probe. Specifically for VEGF 

concentrations, the serum was prepared by collecting whole blood in serum separator tubes (SST), 

allowing to stand for 30 minutes and then centrifugation.  Aliquots of serum were produced and stored 

at -80°C until shipment to central lab (prior to dispersal to testing sites).  We realize that serum is 

platelet-rich and that platelets are a major reserve of VEGF as well as many factors.  We also realize that 

some labs, including ours, only report serum VEGF (since platelets have been implicated in tumor 

metastasis since they have been associated/isolated with CTC clusters (Int J Oncol. 2000;17:149-152), 

whereas other labs consider serum unsuitable (Br J Cancer. 1998;77(6):956-964).  Serum was selected 

since the evaluation of many other soluble growth factors and cytokines were performed in a Luminex-

based multiplexed analysis which requires serum.  Sample handling was standardized where they were 

not double spun to decrease platelet contribution, always shipped on dry ice and always stored at -80°C.  

Validation data demonstrated freeze/thaw increase of VEGF (due to platelet lysis) and therefore 

freeze/thaw were kept consistently at one freeze/thaw for all testing. 

Tumor normRNA   

RNA was isolated from macrodissected 10 micron FFPE tumor sections, cDNA was generated using 

reverse transcription and followed with a TLDA-card based qPCR.  Data were normalized by linear 

regression using multiple housekeeping genes (geNorm). 
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Location of testing 

LDH was determined at the site level using hospital-derived testing. RNA gene signatures/readouts were 

performed on laser-capture microdissected FFPE sections at Asuragen using TLDA cards (Taqman RT-

PCR) and were normalized by linear regression employing multiple housekeeping genes. CD68 IHC 

staining was performed at Mosaic using DAKO reagents and autostainer. Soluble growth 

factors/cytokines were established at Rules Based Medicine/Myriad using Luminex-based multiplexing 

of validated panels. DYPD and TS SNP genotypes were established at Expression Analysis (A Q2 lab 

solutions CAP/CLIA laboratory) using established Taqman PCR assays. 

Appendix: Baseline (pre-dose) Value of Biomarkers 

Serum protein range Tumor normRNA range

VEGF-A 219-750 pg/mL 24.4-39.1

VEGF-C 23-50 ng/mL 28.7-37.46

VEGF-D Not tested 31.0-38.1

sVEGFR2 4.4-10.0 ng/mL Not tested

sVEGFR3 17-113 ng/mL Not tested

IL-8 1-26 pg/mL Not tested

NP-1 162-435 ng/mL Not tested

PIGF Not tested 27.4-36.7

IL-8, interleukin-8; PIGF, placental growth factor; sVEGFR, serum vascular endothelial growth factor 

receptor; VEGF, vascular endothelial growth factor. 


