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[Abstract]

In this study, we propose a methodology for deriving natural additives that expedite cultured meat
production through a combination of bioinformatics and artificial intelligence-based approaches in drug
development. Leveraging a bioinformatics approach, we identify differentially expressed genes that are
genetically associated with muscle and adipose tissue growth in breast cancer cells. Subsequently,
employing an artificial intelligence-based drug development approach, we construct a model for
predicting protein and compound interactions, and conduct virtual screenings of two natural product
databases (COCONUT and the Korean Traditional Medicine Database). This enables us to identify 22
candidates of natural compounds that bind to proteins responsible for inhibiting muscle and adipose

tissue growth.
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I. Introduction
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Fig. 1. PCA analysis of the breast tissue samples
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Fig. 2. Volcano plot of the DEGs
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Fig. 3. The structure of the proposed model

III. Experiment and Results
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Table 1. TOP 10 genes of DEGs

Symbol logFC adj.P.Val
RBP4 483 2.96E-21
PDE3B 4.47 5.67E-21
HBB 4.06 4.99E-15
CFD 4.05 1.07E-16
SAA1 3.88 3.08E-15
PPPT1R1A 3.76 5.67E-21
LPL 3.59 1.64E-16
SORBS1 3.57 2.20E-16
LEP 3.56 2.83E-17
DPT 3.41 1.42E-15

Table 2. Hyperparameters of the proposed model

Hyperparameter Value
Epochs 100
Learning rate 0.001
Batch size 128
1,024
CLS hidden dimension 1,024
512
32
CNN filters 64
96
4
CNN kernels 8
12

3. Model training
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Table 3. Detail of active compounds from the COCONUT database

COCONUT ID Name Species
CNP0208274 Aurachin Re Rhodococcus erythropolis
CNP0155531 Hyousterone B Synoicum adareanum
CNP0273470.1 Tamandarin A Brazilian ascidian
CNP0342838 Cinerubin R Streptomyces eurythermus

Table 4. Detail of active compounds from the Korea

substance database

Institute of Oriental Medicine Promotion natural

ID Name

Botanical Medicine Latin name

0227-11-1-1-0000 Fraxinellone

Dictamni Radicis Cortex

0479-11-1-1-0000 Tomentosin

Inulae flos

1263-14-1-0-0000 Isorhamnetin-3-0O-rutinoside

Silver Magnolia

0111-11-1-I1-0000 Britanin

Inula britannica

0490-11-1-1-0000 Typhaneoside

Typhae Pollen

1234-14-1-0-0000 Farnesiferol B

Ferulae Resina

0841-12-1-1-0000 Paeoniflorigenone

Moutan Cortex Radicis

1221-14-1-0-0000 Desmosterol

Sea hare

0624-12-1-1-0000 Atractylon

Atractylodes Rhizome

1131-13-1-1-0000 Sinomenine N-oxide

Sinomeni Caulis et Rhizoma

8t5 iteration (500 iteration/epoch) dhg A9
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