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Screening of Active Ingredients Based on Network Proximity:
Principle and Application
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Abstract: Screening active ingredients is critical for disease prevention and treatment. However, traditional screening methods face
challenges in addressing complex diseases. With the advent of network medicine, virtual screening based on protein interaction net-
works has emerged as a promising approach for discovering bioactive ingredients. Within this framework, the network proximity ap-
proach quantifies the relationships between disease-related genes and the molecular targets of candidate compounds, enabling sys-
tematic and efficient drug screening. This study introduces ZMUpredict, a platform that applies network proximity principles that in-
tegrates disease genes and drug targets to predict an ingredient's potential efficacy. By submitting ingredient targets and disease gene
sets, users can obtain results that quantify the network distance between drug targets and disease genes, expressed as Z-scores and
P-values, providing valuable insights into therapeutic potential. In addition to analyzing individual ingredient, the platform supports
combination drug assessments and subnetwork extraction. By employing the screening of active ingredients in Camellia oil as a case
study, this paper demonstrates the platform's applications in natural products and traditional Chinese medicine research. ZMUpredict

provides a user-friendly virtual screening tool that harnesses the power of network medicine, enabling efficient ingredient screening
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without requiring programming expertise, and supporting drug discovery for complex diseases.

Key words: network medicine; network proximity; active ingredient screening; drug repurposing; traditional Chinese medicine
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Fig. 2 Cases of applications (a) and webpage interface for network proximity (b)
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Table 1 The potential active ingredients predicted to improve atherosclerosis by network proximity approach

Ingredient Structure diposest Z M yrger
O
Linoleic acid /\/\/=\/=\/\/\/\)J\ 0.50 —7.26 16
OH
O
Stearic acid /\/\/\/\/\/\/\/\)J\ 0.14 —7.08 7
OH
O OH
. ) fﬁiﬁ\ 0.82 —5.10 23
Naringenin /@ o OH
HO
0.00 —4.77 1
Ergosterol
:‘. / 1.,
B-sitosterol HO»%\/ f 0.00 —4.10 1

1 : Ingredient A 524 FR ; Structure RT3 70 e FITEPEYD BT SSANEL s e I VLS R 5 5 Z R 45 IR T 13
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