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Study on the Potential Mechanism of Synsepalum dulcificum
Interfering with Tumor Immunity
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Abstract: Objective: To study the material basis and possible mechanism of the pharmacodynamics of Synsepalum
dulcificum's intervention in tumor immunity. Methods: The study used liquid phase-mass spectrometry analysis to clarify
the composition of Synsepalum dulcificum, and then used the network pharmacology and bioinformatics methods to
systematically study the specific impact of Synsepalum dulcificum on tumor immunity. At the same time, it was clear that
Synsepalum dulcificum medicine and food were homologous.Results: The liquid-mass spectrometry experiment revealed
that Synsepalum dulcificum may contain 360 components. After comparing with the tumor immunity database, 42
components related to tumor immunity and 55 related targets were obtained. After screening, key targets in the target
network were obtained. These were TSHR, TP53, MAPK 1, HIF1A, CA9. Further collection of experimental information in
the literature and molecular docking experiments verified that the different components of Synsepalum dulcificum could
affect the selection of targets and interfere with tumor immunity. Conclusion: Through the above experiments, it is found
that the components of Synsepalum dulcificum may interact with tumor immune-related targets, paving the way for the
research on the direct effect of Synsepalum dulcificum on tumors.
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Fig.1 TIC spectrum of Synsepalum dulcificum ion mode
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Fig.2 GO function enrichment and KEGG pathway analysis of
Synsepalum dulcificum intervention on tumor immune-related
targets
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Table 1 Information on relevant components of Synsepalum dulcificum 's intervention in tumor immunity
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. DZGWFCGJZKJUFP-
15 Tyramine Oclecee(CCN)cel UHFFFAOYSA-N 51-67-2
cl(ce(c2e(c])O[C@@H]([C@@H]([C@H]2clc )
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23 Myristic acid D C(=0)(CCCCCCCCCCCCC)0 ngz&‘g&%&% 544-63-8
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Fig.4 Differential expression of CA9 gene in different tumors
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Fig.5 Differential expression of HIF'1A4 gene in different tumors
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Fig.7 Differential expression of 7P53 gene in different tumors
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MAPKI1 HJ ARG351. ARG75 5 Daturic acid JE Ji§
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Table 2 Synsepalum dulcificum affects tuamor immunity-related compounds affect signal pathways

¥ il il 1D P-value WAL L L
1 Immune System REACT:R-HSA-168256 0 1391 2118/44020 genes: 4.81%
2 Innate Immune System REACT:R-HSA-168249 0 858 1298/44020 genes: 2.95%
3 Metabolic pathways KEGG:hsa01100 0 890 1270/44020 genes: 2.89%
4 Metabolism REACT:R-HSA-1430728 0 1536 2172/44020 genes: 4.93%
5 Metabolism of proteins REACT:R-HSA-392499 0 984 1623/44020 genes: 3.69%
6 Signal Transduction REACT:R-HSA-162582 0 1550 2588/44020 genes: 5.88%
7 Gene Expression REACT:R-HSA-74160 2.16e-310 969 1831/44020 genes: 4.16%
8 Metabolism of lipids and lipoproteins REACT:R-HSA-556833 6.33¢ -297 595 814/44020 genes: 1.85%
9 Developmental Biology REACT:R-HSA-1266738 1.94¢ -270 672 1076/44020 genes: 2.44%
10 Cytokine Signaling in Immune system REACT:R-HSA-1280215 9.13e -267 547 760/44020 genes: 1.73%
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Table 3 Effects of Synsepalum dulcificum compounds on hub genes
BobEEN ey R SRECHR Ry
Choline Choline results in decreased expression of TP53 mRNA [13] Rattus norvegicus
Dopamine [Dopamine results in increased expression of HIF1A protein] which results in [14] Homo sapiens
P increased expression of and results in increased phosphorylation of TP53 protein P
Glutathione [Buthionine Sulfoximine results in decreased abundance of Glutathione] inhibits [15] Homo sapiens
the reaction [Benzo(a)pyrene results in increased activity of TP53 protein] P
. Dithiothreitol inhibits the reaction [Glutathione results in increased .
Glutathione glutathionylation of TP53 protein] [16] Homo sapiens
Glutathione Glutathione inhibits the' regctlon [[CD4OLQ protein co-treateq with IL4 protein] [17] Homo sapiens
TP53 results in increased expression of TP53 protein]
. morin inhibits the reaction [Ifosfamide results in increased expression of TP53 .
morin . [18] Rattus norvegicus
protein]
morin morin results in increased expression of TP53 mRNA [19] Homo sapiens
myricetin myricetin analog results in increased expression of TP53 protein [20] Homo sapiens
S myricitrin inhibits the reaction [Hydrogen Peroxide results in increased .
myricitrin . . [21] Homo sapiens
expression of TP53 protein]
naringenin naringenin results in increased expression of TP53 mRNA [22] Homo sapiens
Quercetin Quercetin results in decreased expression of TP53 protein [23] Homo sapiens
TSHR Quercetin Quercetin results in decreased expression of TSHR mRNA [24] Rattus norvegicus
. Dopamine results in increased phosphorylation of and results in increased .
Dopamine activity of MAPK1 protein 23] Homo sapiens
. Glutathione inhibits the reaction [Hydrogen Peroxide results in increased . s
Glutathione phosphorylation of MAPK 1 protein] [26] Canis lupus familiaris
morin morin inhibits the reaction [Excitatory Amino Acid Agonists results in increased [27] Rattus norvegicus
phosphorylation of MAPK1 protein] g
MAPK1 myricetin myricetin results in decreased activity of MAPKI protein [28] Mus musculus
naringenin naringenin results in decreased activity of MAPKI1 protein [29] Homo sapiens
naringenin naringenin results in decreased phosphorylation of MAPK1 protein [30] Homo sapiens
Palmitic Acid Palmitic Acid results in increased phosphorylation of MAPK protein [31] Homo sapiens
Sucrose Sucrose results in decreased phosphorylation of.and results in decreased activity [32] Mus musculus
of MAPK1 protein
Tyramine Tyramine results in increased activity of MAPK1 protein [33] Oryctolagus cuniculus
. [Methionine deficiency co-treated with Choline deficiency co-treated with Folic
Choline Acid deficiency] results in increased methylation of HIF1A gene [34] Mus musculus
Dopamine Dopamine results in decreased expression of HIF1A protein [35] Rattus norvegicus
Dopamine Dopamine results in increased expression of HIF1A protein [14] Homo sapiens
Glutathione Glutathione 1nh1b1t§ t}}e reaction [15—depxy—delta(l2,14)—pr-ostagland1n J2 results [36] Homo sapiens
14 in increased expression of HIF1A protein]
HIF myricetin myricetin results in decreased activity of HIF1A protein [37] Homo sapiens
myricetin myricetin results in increased expression of HIF1A protein [38] Homo sapiens
Palmitic Acid [Palmitic Acid co-t.rez.ited with Oleic A'01d co-treated with TNF protein] results [39] Homo sapiens
in increased expression of HIF1A protein
Quercetin Quercetin inhibits the reaction [HIF1 A protein binds to VHL protein] [40] Homo sapiens
Quercetin Quercetin results in decreased activity of HIF1A protein [41] Homo sapiens

TP53-Procyanidin b2 ~ MAPK1-Daturic acid
K9 A ShEYXHER

Fig.9 Protein and compound docking diagram
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Fig.10 Diagram of the interaction between compound and protein
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