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Exploration of Biomarkers of Esophageal Squamous Cell
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Abstract: [Purpose] To explore biomarkers of esophageal squamous cell carcinoma (ESCC) using
metabolomic approach. [Methods] A nested case-control study was conducted from autumn 1999
to spring 2000. The cohort of Linxian Nutrition Intervention Trial conducted starting in 1985 was
used in the study, 30 patients who developed ESCC after 2001 and age of 30 years old (+3 years)
and gender-matched healthy controls were enrolled from the cohort. The plasma specimens were
obtained from all study subjects, and metabolomic assays were performed using the LC-MS
method. [Results] There was no significant difference in baseline demographic information be-
tween ESCC patients and controls, but there were differences in dietary preferences between two
groups. There were significant differences in metabolite distribution between the two groups, with
nine differential metabolites, including glutamate, choline, lysophosphatidylcholine and ornithine.
[ Conclusion] Metabolite composition is significantly modified in patients with esophageal squa-
mous cell carcinoma, and certain substances with fluctuating levels may be potential biomarkers
for the identification and diagnosis of esophageal squamous carcinoma.
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Table 1 Demographic characteristics and risk factors in the Linxian Nutrition

Intervention Trial[n(%)]
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Alcohol consumption

Body mass index (kg/m?)

Family history of cancer

Fresh vegetables consumption(times/week, mean=SD )
Fresh fruits consumption(times/week, mean+SD)

Meat and eggs consumption(times/week, mean+SD )
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Notes : ESCC : esophageal squamous cell carcinoma; NC :normal control
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Figure 1 Total ion chromatogram of typical samples
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Figure 2 PCA score chart for QC samples
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Notes : ESCC :esophageal squamous cell carcinoma;NC:normal control ; A :the graph of orthogonal analysis scores for two groups of samples;

B :the results after 200 permutation tests

Figure 3 OPLS-DA analysis in ESCC group and NC group
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Table 2 Differential metabolites between ESCC group
and NC group

Type of compound ~ VIP P FDR Trend
1 Glutamic acid 3.16 <0.001 0.001222 1
2 LPC 0-18:0 2.67 <0.001 0.001832 1
3 LPC 0-16:0 247 <0.001 0.006683 1
4 Choline 244  <0.001 0.048795 1
5 LPC 0-18:1 242  <0.001 0.014339 1
6 LPC 18:3 sn-2 242  <0.001 0.020587 1
7 Ornithine 242  <0.001 0.030419 1
8 LPC 18:0 sn-2 240 <0.001 0.021577 1
9 LPC 18:0 sn-1 2.18 <0.001  0.03297 1

Notes: Trend represented the relative expression of a compound in the
esophageal squamous carcinoma group compared to the normal control
group,with T being up-regulated expression and | being down-regulated
expression; ESCC:esophageal squamous cell carcinoma;NC:normal control;
LPC:lysophosphatidylcholine
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Figure 4 Heat map of metabolite levels in all samples
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