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Abstract: [ Objective] To compare the serum metabolic profiles of patients with esophageal squamous cell carcinoma
and healthy volunteers, and to find metabolite markers of esophageal squamous cell carcinoma.[ Methods] Select a group of
patients with esophageal squamous cell carcinoma as the experimental group and a group of health volunteers served as a
control group, and their serum profile metabolic profiles were detected by liquid chromatography—mass spectrometry (LC—
MS). Variable analysis and multivariate (principal component analysis and partial least square regression analysis ). Differ-
ential metabolites were discovered by comparing the metabolic profiles of the two groups. Its possible abnormal biological
processes were explored through enrichment analysis of metabolite pathways. [ Results] Twenty patients with esophageal
squamous cell carcinoma were included in the experimental group, and 20 healthy controls were the control group. The

multiples of variation; The results of Univariate analysis detected 21 different metabolites (P<0.05) ; The differential
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metabolites were finally Inosine, Phe Phe, Indoxylsulfuric acid, 2—cis Eicosenoic Acid, Pregnanolone sulfate, delta—

Valerolactam through multivariate statistics through partial least squares regression; Enrichment analysis showed that the

above mentioned metabolite pathways all have different degrees of abnormal energy metabolism, and they were in a state of

excessive consumption. [ Conclusion] There is a significant difference in the serum metabolic profile between esophageal

squamous cell carcinoma and the normal control group, which is mainly manifested in the excessive consumption of energy

metabolism.

Key words: metabolomics; esophageal cancer; energy metabolism
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The results showed that the response intensity and retention time of each spectrum peak were basically overlapped, which indicates that the varia-

tion caused by instrument error was small during the whole experiment.
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Fig.1 Total ion flow diagram of 10 QC samples
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G1: Experimental Group; G2: Control Group; QC: Quality Control
Sample ; The PCA score chart shows that the repeatability of the experi-
ment was good, the instrumental analysis system of this experiment was
stable, and the test data was reliable.
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Fig.2 PCA 2-dimensional score chart
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Table 1 comprehensive statistical table of substance difference

Metabolite name Formula Credibility VIP score P sig
Inosine C10H12N405 Pass 1.53 0.004 Down
Phe Phe C18H20N203 Pass 1.45 0.003 Up
Indoxylsulfuric acid C8H7NO4S Pass 1.48 0.033 Up
&Delta; 2—cis Eicosenoic Acid C20H3802 Pass 1.322 0.046 Up
Pregnanolone sulfate C21H34058 Pass 1.05 0.040 Up
&delta ~Valerolactam CSHINO Fail 7.72 <0.001 Up

Formula: Chemical formula of metabolite; Credibility: whether the metabolite has secondary spectrum and matches the database; VIP score:

sore of variable importance for the projection; P value: P value of t—test between groups; sig: significant changes in metabolites among samples

Up: up regulation; Down: down regulation.



472

R A2 R (B2 B2 iR

423

1500

1000

w

Peak_num
MSMS

. Identified

—HANNTNO-ORNOD—ANNTNO~0ND
[ L A S A TR S == g g Pl e e b N

A S c cciccicic clcicle

e i t0
[ RIS A K Ko K Kl Kot Kal]
QUOVUVLVU

G2

SAMPLES

Peak_num: Number of peaks detected; MSMS: The number of peaks with MS2 spectrum; Identified: The total number of peaks identified, The

figure showed that except for individual samples, the number of detected substances in the conventional state was basically at the same level, which

proves that the experiment was relatively stable.
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Fig.3 Number of peaks detected in each group
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The volcano map used log (p—value) as the Y-axis, log2FC as the
X-axis, The metabolites with significant up regulation were marked in
red, those with significant down regulation were marked in green, and
the metabolite marked no significant difference was grey. The above fig-
ure showed that there are significant changes in metabolites among
samples.
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