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Predicting Pharmacological Mechanism of Multiple Trace Elements in Preterm Low Birth Weight
Infants Based on Network Pharmacology

GU Yingfenl, HAO Chenxia', ZHANG Zhaokangz, YANG Wanhuaz, LI Zhilingl*(I.Shanghai Children’s Medical
Center, School of Medicine, Shanghai Jiaotong University, Shanghai 200127, China; 2.Ruijin Hospital, School of Medicine,
Shanghai Jiaotong University, Shanghai 200025, China)

ABSTRACT: OBJECTIVE To explore the pharmacological mechanism of trace elements in preterm low birth weight infants
through network pharmacology. METHODS Targets associated with trace elements were obtained from Drugbank database
and TTD database. Genes related to preterm low birth weight infants were collected from GeneCards database and DisGeNET
database. Two groups of data were intersected to get mapping targets. Protein-protein interaction network of mapping targets
were constructed by STRING database. Candidate targets were screened by Cytoscape 3.6.1 and ranked to obtain key targets.
The major trace elements were defined by establishing network of “trace elements-candidate targets”. Kyoto Encyclopedia of
Genes and Genomes(KEGG) and Gene Ontology(GO) term enrichment analysis was performed via g:Profiler software to predict
the molecular mechanisms and related pathways of trace elements on preterm low birth weight infants. RESULTS A sum of
211 targets of trace elements in preterm low birth weight infants were screened, including 26 candidate targets and three key
targets: albumin(ALB), glyceraldehyde-3-phosphate dehydrogenase(GAPDH) and fibronectin 1(FN1). The major trace elements
were copper(Cu) and zinc(Zn), regulating 22 and 19 targets respectively. KEGG pathway enrichment analysis predicted that three
major pathways were complement and coagulation cascades, cholesterol metabolism as well as lipid and atherosclerosis.
CONCLUSION The major trace elements Cu and Zn may cause neuronal damage and reduce the risk of oxidative
stress-related diseases in premature infants through the regulation of GAPDH, ceruloplasmin(CP), superoxide dismutase
1(SOD1), etc. The appropriate levels of Cu and Zn for preterm infants may regulate cholesterol metabolism and other signaling
pathways and therefore reduce the risk of cardiovascular diseases in premature infants and adult. Further investigation of the
pharmacological mechanism of trace elements in preterm infants is necessary to provide a more sufficient theoretical basis for the
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good growth and development of preterm infants.

KEYWORDS: network pharmacology; trace elements; low birth weight; preterm infants; pharmacological mechanism
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Fig. 1 Venny map of intersection target genes between trace
elements and preterm low birth weight infants
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Fig. 2 Protein-protein interaction network of trace elements

on preterm low birth weight infants

Circle nodes represented the interacting proteins, the depth of purple
indicated the degree of freedom, while the darker the purple, the greater
the degree of freedom.
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Fig. 3 “Trace elements-candidate targets” network

Diamond nodes represented the trace elements, the circle nodes
represented the candidate targets, the darker the blue, the greater the
degree of freedom.
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R1 SHBETEREATESREARE Lh 261 RE

B E
Tab. 1 Top 26 candidate targets of trace elements on
preterm low birth weight infants
IS EA /ST LN HHAMK FI H B
1 ALB Albumin 116
2 GAPDH Glyceraldehyde-3-phosphate dehydrogenase 1 89
Publication
3 FNI Fibronectin 75
4 TP53 TP53-binding protein 1 68
5 APOAI1 Apolipoprotein A-I 63
6 INS Insulin 63
7 CP Ceruloplasmin 60
8 HSP90AA1 Heat shock protein HSP 90-alpha 60
9 A2M Alpha-2-macroglobulin 59
10 APOE Apolipoprotein E 59
11 PLG Plasminogen 58
12 CLU Complement lysis inhibitor 58
13 SERPINA1 Alpha-1-antitrypsin 57
14 APP Amyloid beta precursor protein 56
15 HSPAS Heat shock 70kDa protein 8 56
16 TTR Transthyretin 55
17 C3 Complement C3 55
18 SERPINCI1 Serpin family C member 1 53
19 APOH Apolipoprotein H 52
20 FGA Fibrinogen alpha chain 52
21 SOD1 Superoxide dismutase 1 52
22 F2 Coagulation factor IT 51
23 APOA4 Apolipoprotein A4 50
24 AHSG Alpha 2-HS glycoprotein 50
25 VIN Vitronectin 49
26 ENOI1 Enolase 1 49
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Fig. 4 Results of GO term and KEGG pathway enrichment

Red points id 1-5—the top 5 of GO molecular function; orange points id 6-8—the top 3 of GO biological process, green points: id 9-11-the top 3 of GO

cellular component; purple points id 12-14-KEGG pathway enrichment results.
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