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ABSTRACT Objective: Conduct metabolomic research on the plasma of patients with small cell lung cancer to characterize their
baseline metabolic characteristics and provide basic metabolic data and clues for the treatment of small cell lung cancer. Methods: Based
on liquid chromatography couple with quadrupole time-of-fight mass spectrometry, plasma untargeted metabolomics studies and
metabolic characterization on 53 controls (healthy people) and 48 patients with small cell lung cancer were developed. Results: The
plasma metabolism was significantly altered in patients with small cell lung cancer at baseline compared to controls and a total of 113
differential metabolites were identified. The 59 up-regulated metabolites such as 2'-deoxyguanosine 5'-monophosphate (FC=9.17), cyclic
adenosine monophosphate (FC=7.72), and inosine (FC=6.38), and 54 down-regulated metabolites such as 2-aminobenzoic acid (FC=0.24),
glutathione (FC=0.27) and xanthine (FC=0.29), mainly participated in amino acid metabolism. Conclusions: Metabolic profiling was
changed significantly between patients with small cell lung cancer and controls. The discovery of relevant differential metabolites and
pathways will help promote the development of new targeted drugs for small cell lung cancer, thereby improving the current situation of
limited treatment options and lack of targeted treatments.
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Table 1 Gradient elution of mobile phase

Time (min) Flow rate (mL/min) A% B %
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Table 2 Clinical characteristics of cohorts

Normal SCLC P
Number 53 45
Gender
Male 46 (86.8 %) 37 (82.2 %) 0.5312
Female 7(13.2 %) 8(17.8 %)
Age(years)
<65 11(20.8 %) 15(33.3 %) 0.1599
2 65 42(79.2 %) 30 (66.7 %)
Smoking status
Ever 13(24.5 %) 10(22.2 %) 0.7884
Never 40(75.5 %) 35(77.8 %)
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Fig.1 Total ion chromatograms of control (A) and SCLC patients (B)
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Table 3 Plasma metabolites with significantly elevated levels in SCLC patients (TOP20)

Index Name FC(SCLC/Ctrl) P RT(min) Score*
1 2;3::;;5:2::;;: 9.17 2.06*107 12.90 85
2 Cyelic Adenosine 7.72 8.79*10% 13.30 87
monophosphate
3 Inosine 6.38 8.93*10* 7.80 100
4 L-Cystathionine 4.70 2.34%10” 7.50 88
5 Guanosine monophosphate 3.19 1.03*10* 13.40 100
6 8-Hydroxyguanosine 3.07 3.26*107 6.20 100
7 Cytidine diphosphate 2.92 1.80*107 15.59 95
8 Guanosine diphosphate 2.64 2.76*10° 16.12 90
9 Inosinic acid 2.59 4.58*10* 14.85 85
10 Cytidine monophosphate 2.56 2.58*10° 14.65 95
11 Agmatine 2.21 7.09%10° 8.42 92
12 5-Methoxytryptophan 2.14 3.99*%10° 4.25 90
13 1-Methylnicotinamide 1.95 5.59*10* 5.62 90
14 Hypoxanthine 1.92 6.70*10* 5.66 100
15 Aminobenzoic acid 1.85 7.68*10* 7.22 80
16 5-Methyltetrahydrofolic acid 1.79 2.59*10* 13.22 85
17 Inosine diphosphate 1.73 1.79*107 15.26 95
18 Adenosine diphosphate 1.69 2.15*107 15.45 100
19 Thymidine 1.68 1.01*10* 16.20 80
20 Homocitrulline 1.66 2.51%10° 8.10 100

3 g
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Table 4 Plasma metabolites with significantly reduced levels in SCLC patients (TOP20)

Index Name FC(SCLC/Ctrl) P RT(min) Score*
1 2-Aminobenzoic acid 0.24 4.70%10° 7.62 85
2 Glutathione 0.27 1.05*10* 13.82 100
3 Xanthine 0.29 3.42*10°% 7.25 100
4 Tyramine 0.29 6.51*%101 7.20 90
5 Guanosine 0.31 9.67*10" 4.85 100
6 Indole-3-carboxylic Acid 0.32 7.59%10" 8.24 100
7 3-Methylhistamine 0.34 7.07%10° 12.69 98
8 Theobromine 0.35 2.06*107 2.28 85
9 L-Tryptophan 0.41 9.31*10% 8.65 100

10 Lipoamide 0.42 6.60%10" 8.46 85
11 3-Hyrdoxybutarate 0.48 8.71*10° 7.10 90
12 Thyroxine 0.53 1.11*¥10° 6.68 90
13 Cyanocobalamin 0.56 2.32*%107 11.66 85
14 Dihydroxyacetone phosphate 0.57 5.13*10° 12.80 90
15 1-Methylhistamine 0.57 3.07*107 13.26 85
16 Uridine 5'-diphosphate 0.59 2.26%10° 15.64 90
17 Cysteinyl glycine 0.63 2.47%107 12.13 80
18 2'-Deoxyuridine-5'-diphos- 0.65 2984107 112 90
phate
19 L-Valine 0.65 2.69*10* 10.08 100
20 Norvaline 0.66 6.21*10°* 9.81 90

*Score represents the confidence that the feature ion was identified by the in-house metabolites library and online database search.
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Fig.4 Metabolic pathway enrichment analysis
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