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Table S1. Downregulated genes that code metabolic enzymes and metabolic regulators in EBVaGC.

Gene ID Origin of the Gene Related metabolism p-value
1 ACACA* Tissue "Metabolic pathways" 1.39x10°
2 ACOT1* Cell line "Metabolic pathways" 5.35x1013
3 ACOT2* Cell line "Metabolic pathways" 2.67x10°
4 ACY1 Tissue "Metabolic pathways" 1.46x10*
5 ALDH1AT* Cell line "Metabolic pathways" 4.84x101
6 ALDH2 Cell line "Metabolic pathways," "Arginine and proline metabolism," "Ascorbate and aldarate metabolism," "Tryptophan metabolism" 2.61x10°
7 ALDOC Tissue "Metabolic pathways," "Fructose and mannose metabolism," "Pentose phosphate pathway" 1.93x10°
8 ALGY Cell line "Metabolic pathways" 1.56x101
9 ARG2* Tissue "Metabolic pathways" 3.63x10°
10 B4GALNTI* Tissue "Metabolic pathways" 1.66x10*
1 B4GALNT4* Tissue "Metabolic pathways" 2.38x10°
12 CKMT1A* Cell line "Metabolic pathways," "Arginine and proline metabolism" 9.98x10°
13 CKMT1B* Cell line "Metabolic pathways," "Arginine and proline metabolism" 3.81x10°
14 CYP2J2 Cell line "Metabolic pathways," "Linoleic acid metabolism," "Arachidonic acid metabolism" 1.74x10"
15 DDC Cell line "Metabolic pathways," "Tryptophan metabolism," "Phenylalanine metabolism" 1.60x107
16 DHCR24 Cell line "Metabolic pathways" 3.15x107
17 ETNK2* Tissue "Metabolic pathways" 1.44x10+*
18 EXT1* Cell line "Metabolic pathways" 6.92x101
19 FAH* Tissue "Metabolic pathways" 2.15x107
20 FASN* Tissue "Metabolic pathways" 8.81x107
21 FUT4* Cell line "Metabolic pathways" 2.40x1012
22 GALC* Cell line "Metabolic pathways" 9.37x101¢
23 GALNT5 Cell line "Metabolic pathways" 2.38x101°
24 GALNT6 Cell line "Metabolic pathways" 1.56x107
25 GATM Cell line "Metabolic pathways," "Arginine and proline metabolism" 5.27x101°
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* Genes that significantly affect the survival rate of gastric cancer patients.



Table S2. Polar metabolites that differed significantly between AGS-EBV and AGS cells (P-value <
0.05, FDR < 0.1). A: up-regulated in EBVaGC compared to control; ¥: down-regulated in EBVaGC
compared to control.

Metabolites KEGG ID HMDB ID Expression Platform
1 2-Aminomalonic acid C00872 HMDB0001147 A GC
2 4-Aminobutanoic acid C00334 HMDB0000112 A LC/GC
3 4-Hydroxyproline C01157 HMDB0000725 A LC
4 Adenosine C00212 HMDB0000050 A LC
5 Allantoate C00499 HMDB0001209 A LC
6 AMP C00020 HMDB0000045 A LC
7 Arachidonic acid C00219 HMDB0001043 A GC
8 Biotin C00120 HMDB0000030 A LC
9 Boric acid C12486 HMDB0035731 A GC
10 carbamate C01563 HMDB0003551 A GC
11 Carnitine C00487 HMDB0000062 v LC
12 Cholesterol C00187 HMDB0000067 v GC
13 Cholesteryl sulfate C18043 HMDB0000653 v LC
14 Citric acid C00158 HMDB0000094 v LC
15 CMP C00055 HMDB0000095 A LC
16 Creatine C00300 HMDB0000064 v LC
17 Creatinine C00300 HMDB0000064 v LC/GC
18 Cytidine C00475 HMDB0000089 A LC
19 Cytosine C00380 HMDB0000630 A LC
20 dAMP C00360 HMDB0000905 A LC
21 Deoxyadenosine C00559 HMDB0000101 A LC
22 D-Erythrotetrofuranose v GC
23 dGMP C00362 HMDB0001044 A LC
24 dGTP C00286 HMDB0001440 v LC
25 Dihydroxy-acetone-phosphate C00111 HMDB0001473 v LC
26 D-Lactose C00243 HMDB0000186 v GC
27 dTMP C00364 HMDB0001227 A LC
28 Ethanolamine C00189 HMDB0000149 A LC
29 FAD C00189 HMDB0000149 v LC
30 Folate C00504 HMDB0000121 A LC
31 Fructose-1,6-bisphosphate C05378 HMDB0001058 v LC
32 Fumaric acid C00122 HMDB0000134 v GC
33 Geranyl-PP C00341 HMDB0001285 A LC
34 Glutathione C00051 HMDB0000125 v LC
35 Glutathione disulfide C00127 HMDB0003337 v LC
36 Glycerophosphocholine C00670 HMDB0000086 A LC
37 GMP C00144 HMDB0001397 A LC
38 Guanine C00242 HMDB0000132 A LC
39 Hexanoic acid C01585 HMDB0000535 A GC
40 Histidine C00135 HMDB0000177 A LC
41 Imidazoleacetic acid C02835 HMDB0002024 v LC
42 IMP C00130 HMDB0000175 A LC
43 Inosine C00294 HMDB0000195 v LC
44 Lactic Acid C01432 HMDB0000190 v LC/GC
45 L-Alanine C00041 HMDB0000161 A LC/GC
46 L-Asparagine C00152 HMDB0000168 A GC
47 L-Aspartate C00049 HMDB0000191 A LC/GC
48 L-Cysteine C00097 HMDB0000574 v GC
49 L-Glutamate C00025 HMDB0000148 A LC/GC
50 L-Glycine C00037 HMDB0000123 A LC/GC
51 L-isoleucine C00407 HMDB0000172 A LC/GC
52 L-Leucine C00123 HMDB0000687 A LC/GC
53 L-Serine C00065 HMDB0000187 A GC
54 L-Threonine C00188 HMDB0000167 A LC
55 L-Tyrosine C00082 HMDB0000158 A GC
56 L-Valine C00183 HMDBO0000883 A GC
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Table S3. Pathway analysis based on differences in polar metabolites between EBVaGC and EBVnGC.

Pathway name Total Expected Hits Raw p-value FDR Impact
Alanine, aspartate, and glutamate
1 24 0.81 9 3.07x108 2.46x10 0.67806
metabolism
2 Aminoacyl-tRNA biosynthesis 75 2.52 13 6.32x107 2.53x10° 0.16902
3 Glutathione metabolism 38 1.28 9 2.61x10% 6.95x10- 0.27861
4 Purine metabolism 92 3.10 13 7.03x10-6 1.41x104 0.2973
5  Nitrogen metabolism 39 1.31 8 3.06x10- 4.90x104 0.07895
6  Arginine and proline metabolism 77 2.59 10 1.86x104 2.48x10°  0.35026
7 Citrate cycle (TCA cycle) 20 0.67 5 3.97x10+4 4.54x103 0.13818
8  Nicotinate and nicotinamide metabolism 44 1.48 7 5.27x10+4 5.27x10-3 0.0482
9  Glycine, serine, and threonine metabolism 48 1.62 7 9.08x10+4 8.07x103 0.47083
10  Cyanoamino acid metabolism 16 0.54 4 1.59x10 0.013 0
11  Pyrimidine metabolism 60 2.02 7 3.44x103 0.025 0.23504
12 Butanoate metabolism 40 1.35 5 9.95x10-3 0.066 0.0663
13 Valine, leucine, and isoleucine biosynthesis 27 0.91 4 0.012 0.066 0.03975
14  Pantothenate and CoA biosynthesis 27 0.91 4 0.012 0.066 0.18014
15 Dbeta-Alanine metabolism 28 091 4 0.013 0.070 0
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Figure S1. Real-time RT-PCR to validate the in vitro EBVaGC model. Real-time RT-PCR analysis of
EBNA-1 mRNA was carried out using a SYBR green qPCR kit. SNU-719, a gastric cancer cell line
naturally infected with EBV, was used as a positive control for EBV infection. EBNA-1 mRNA was
chosen to confirm EBV infection because it is known to be expressed in all EBV-infected cells. GAPDH
was used as an internal control. Similar results were obtained in two additional independent real-time
RT-PCR experiments, and the means +/- SD from all three experiments are presented in the upper
panel (n = 3). After the real-time RT-PCR reaction, the PCR products were electrophoresed on a 2%
agarose gel to visualize the amplicons, as shown in the lower panel. For AGS cells, we could not detect
EBNA-1 expression. ND = not detected.
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Figure S2. Kaplan—Meier survival plots of gastric cancer (GC) for metabolic genes significantly down-
regulated in EBVaGC. HR: hazard ratio.
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Figure S3. Heatmap of pathway enrichment analysis based on lipids significantly altered in EBVaGC.
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Figure S4. Metabolic pathways with transcripts significantly downregulated and metabolites altered by EBV infection in gastric cancer.



