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ABSTRACT Objective: Gallbladder carcinoma (GBC) is a common malignancy of the biliary tract system, with a poor five-year
survival rate and for lack of effective diagnostic biomarkers. Thus the aim of this study is to explore the different small metabolites in
serum of GBC patients and healthy subjects. Methods: Based on the Ultra-performance liquid chromatography tandem quadrupole
time-of-flight mass spectrometry (UPLC-QTOF-MS) technique, serum untargeted metabolomics studies of 32 GBC patients and 32
healthy controls were developed. Potential biomarkers were screened by PCA and OPLS-DA analysis using SIMCA-P software, followed
by t-test and fold change analysis. Then a diagnostic model was established. Results: The levels of LysoPC (18:1) and Octadecylamine
(ODA) in GBC patients serum had changed (>2-fold change). A diagnostic panel based on these two metabolites for the detection of
GBC was constructed as follows: Logit[P=GBC]=26.090* [LysoPC(18:1)]-8.877*[ODA]-113.075. The receiver operating characteristic
(ROC) curve analysis of a combination of LysoPC (18:1) and ODA was then conducted. Outstanding discrimination has been achieved
with area under the curve (AUC) of 0.986, sensitivity of 97.1% and specificity of 94.6%. Conclusions: LysoPC (18:1) and ODA can be
used for discrimination between GBC patients and healthy subjects.
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Fig.1 LC-MS total ion chromatography (TIC) of intracellular metabolites in GBC patients (A) and healthy controls (B)
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Fig.2 Multivariate statistical analysis of GBC patients (GBC) and healthy controls (H). A. Score plot for PCA model of GBC and H. B. Score plot for
OPLS-DA model of GBC and H. C. 3D Score plot for OPLS-DA model of GBC and H. D. Validation plot of PLS-DA model
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Fig.3 Heat map of difference metabolites of GBC patients (GBC) and healthy controls(H)
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Table 1 Potential diagnostic biomarkers between GBC patients (GBC) and healthy controls (H)
) ) Fold Change
Metabolites RT (time) VIP P(corr)
(GBC/H)
Oleic Acid 22.1 2.33 1.46 0.73
LysoPC(18:1) 18.1 0.50 1.39 -0.84
Hydroxyicosa Tetraenoic Acid 21.9 1.88 1.27 0.74
Hydroxyicosa Pentaenoic Acid 21.4 1.65 1.26 0.66
Linoelaidic Acid 20.8 1.76 1.23 0.69
Hydroxyoctadeca Dienoic Acid 20.1 1.89 1.22 0.65
Octadecylamine 21.5 2.18 1.21 0.60
LysoPE(20:4(82,11Z,14Z,17Z)/0:0) 18.6 1.66 1.1 0.74
Decanoylcarnitine 18.4 1.99 1.08 0.58
LysoPE(22:6(4Z,72,10Z,13Z,16Z,19Z7)/0:0) 18.6 1.71 1.05 0.65
LysoPC(16:0) 19.1 0.73 1.04 -0.76
Palmitoleic Acid 20.2 1.67 1.035 0.56
L-Phenylalanine 5.4 0.67 1.004 -0.77
A L ROC B
1.5
038

o
=
r

Scnsntlvkyo
Probability
B

AUC=0.986 0.5- =
95% CI1:0.963-1.000 . °,o @
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00 . : : , 0.0
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1 - Specificity
& 4 LysoPC(18:1)F1 Octadecylamine BX &i2#i EZEE 2% (GBC )FfE R EEH (H )Y ROC k(A ) AR E FiZER RIS BT AT s 1 E (B)
Fig.4 (A) ROC curve for combination of LysoPC(18:1) and Octadecylamine to diagnose GBC patients (GBC) from healthy controls (H). (B) The
probability of discrimination between GBC patients (GBC) and healthy controls (H)
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