
Biological study (Ancillary study) 

 
Summary 

- Organism/institution that will collect the samples: Investigational centers. 

- Number and types of biological samples per patient: 4 blood samples. 
- Name and address of every location where samples are collected and stored: see Investigational 

centers details. 

- Reason/aim for collecting samples: Relationship between stage Cancer and blood glutamate levels 

(potential biomarker). Relationship between neuropathic impairment (CIPN20 score) and blood 

glutamate levels. 

- Future of the collection after the end of the clinical trial: Destruction. 

 
Rational: 

In general, serum tumor marker measurement connotes minimal inconvenience for the patient and 

provides low financial expenses compared to endoscopic procedures and novel imaging techniques. 

Several independent serum biomarkers have been proposed as prognostic and/or predictive markers 

for colorectal cancer (CRC). To this date, carcinoembryonic antigen (CEA) remains the only 

recommended serological CRC biomarker. For ameliorated prediction of prognosis and optimized 

surveillance of CRC patients, several other serum markers have been investigated. For example, 

cancer antigen 19-9 (CA 19-9) has been reported to be strongly associated with poor prognosis in 

nodal-positive CRC after completed adjuvant chemotherapy (Behbehani et al., Int J Biol Markers 

2000; Reiter et al., Anticancer Res 2000). However, CA 19-9 failed to add benefit in the prediction of 

prognosis in nodal-negative CRC (Hofmann et al., Lab Med 2007). Thus, there is a continuous need 

in searching serum biomarkers for the identification of detection and prediction of CRC and for patient 

maintenance and follow-up care. 

Glutamine is considered to be non-essential under normal condition but becomes semi-essential in 

critically ill patients (Lacey & Wilmore Nutr Rev 1990) and essential when culturing cells in vitro (Reitzer 

et al., J Biol Chem 1979; Kovacevic et al., Cancer Res. 1972; Turner & McGivan, Biochem J. 2003). 

Some types of cancer cells cannot survive without exogenous glutamine, which is termed “glutamine 

addiction” (Wise & Thompson, Trends Biochem Sci. 2010). This dependence is due to the diverse 

effects of glutamine metabolism in cancer cells. Glutamine plays a vital role in multiple metabolic 

processes, including the biosynthesis of nucleotides, hexosamine, glutathione and reducing equivalents, 

serving as a nonessential amino acid and respiratory substrate, and participating in ammoniagenesis 

and glycosylation reactions. Additionally, oncogenes, such as Myc, Ras, Rho GTPases and p53, have 

been implicated in the regulation of glutamine metabolism (DeBerardinis et al., Oncogene 2010;). Myc, 

as a proto-oncogene, stimulates the uptake and catabolism of glutamine (Gao P et al., Nature. 2009). 

Activation of the Rho GTPase signaling pathway can up-regulate glutaminase activity in an NF-kB-

dependent manner in cancer cells (Wang JB, Erickson JW, et al., Cancer Cell. 2010). Utilization of 

glutamine is increased in support of both the TCA cycle and biosynthesis in K-ras-transformed cells 

(Lobo C et al., Biochem J. 2000). Glutamine metabolism is also influenced by the mammalian target of 

rapamycin (mTOR) pathway (Nicklin P, et al. Cell 2009) and the extracellular signal-regulated protein 

kinase (ERK) signaling pathway (Rhoads JM, et al. Am J Physiol. 1997; Larson SD, et al. Am J Physiol 

Gastrointest Liver Physiol 2007), which were known to be involved in tumor growth. In glutamine 

metabolism, mitochondrial glutaminase (GLS) is the key enzyme in the conversion of glutamine to 

glutamate and is highly expressed in many tumors and cancer cell lines. Expression of GLS1 is 

upregulated and correlates with clinicopathological factors in colorectal cancer (Huang et al., 2014). 

Glutamate has also been shown to have an overlapping role between metabolic and oncogenic 

pathways (Willard & Koochekpour, 2013). The level of blood glutamate has for example been correlated 

with the Gleason score, the gradation score for prostate cancer (Koochekpour et al., 2012): the higher 

Gleasons’ score, the higher the level of blood glutamate.  



On the other hand, many studies have shown a link between glutamate and pain processes; and a 

recent study has shown a relationship between glutamate concentration (in the spinal cord) and 

oxaliplatin-induced neuropathic pain intensity (Yamamoto et al. 2017; Ferrier et al., 2013). 

 
Objectives: 

The aim of the present ancillary study is to examine the evolution of plasmatic glutamate throughout the 

study compared to the two treatments arms for correlation with CRC TNM score and to estimate 

prognostic value in patients with CRC. As for prostate cancer, blood glutamate levels could be a 

biomarker for the stage of development of CRC. 

Secondly, demonstrating a possible correlation between blood glutamate levels and the intensity of 

neuropathic disorders may open up new avenues for research. 

 

Methods: 

To perform this research, 4 additional blood sample(s) will be collected during the treatment: screening 

(V0), V2, V3, and V7 visits. That is 4 blood samples per patient (4 x 5ml). These biological samples will 

be prepared, stored and used for the purpose of the research as follow: 

The blood sample will be taken on a sodium heparin tube (NH green cap, 5ml). 

Centrifuge (rapidly after sampling (blood stability: 1 hour) the sample at 2200g 15 min +4°C. 

Collect the supernatant and deproteinize it (60 µL Sulfosalycilic acid and 600 ml plasma). 

Centrifuge twice at 2200g 15min +4°C. 

Collect deproteinized plasma and store the sample at -80°C or -20°C if sent to CRB. 

 

Deproteinized plasma stability: 

Ambient temperature: 5 H (quality biology, SFEIM, Nov 2012) 

+ 4°C: 48 H (lab tests) 

20°C: 6 months (quality biology, SFEIM, Nov 2012) 

80°C: 2 years (Quality biology, SFEIM, Nov 2012) 

 

The determination of glutamate will be carried out by enzymatic techniques in the UV. 

 

All samples will be stored in the investigation centers. If storage is not possible, samples will be shipped 

and centralized at CHU Clermont-Ferrand (Centre de Biologie, service du Pr Sapin, 58 rue 

Montalembert, 63000 Clermont-Ferrand)  

 

These additional samples are subject to written consent from the patient. Consent, different consent for 

participation in the clinical trial, is revocable at any time. Similarly, at any time of the research, the patient 

has the opportunity to request the destruction of these samples. 

 

Once the study will be ended all the samples will be destroyed after analysis.  

 


