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Abstract: Objective To explore the anti-tumor mechanism of the Periplaneta americana peptide CII-3 based on literature
summarization, network pharmacology, and molecular docking. Methods The effective active components of CII-3 were screened
through literature summarization. The PubChem database, SwissADME, and SwissTargetPrediction platforms were utilized for target
prediction. Relevant targets for colorectal cancer were retrieved, summarized, and screened via the DisGeNet, GeneCards, TTD, and
OMIM databases. The Venny 2.1.0 was used to intersect the active components’ targets of CII-3 with colorectal cancer targets,
identifying potential targets for CII-3’s action against colorectal cancer. These potential targets were imported into the STRING
database to construct a protein-protein interaction (PPI) network. Using the PPI network, Cytoscape 3.10.1 software, and centiscape
2.2 plugin, key active components and core targets of CII-3 in treating colorectal cancer were screened, leading to the construction of
the “drug-component-target gene” and “disease-pathway-target-component-drug” networks. The DAVID database was employed to

perform GO function and KEGG pathway enrichment analyses on the potential targets of CII-3 and colorectal cancer. Molecular
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docking validation of the key active components and core targets was conducted using the AutoDockTools 1.5.7 software. Results A

total of 24 effective components of CII-3 were summarized, with cyclo-(Pro-Leu), cyclo-(Leu-Ala), and others identified as main active

components through network pharmacology validation. The Venny 2.1.0 platform yielded 150 potential targets. Major core targets

included glyceraldehyde-3-phosphate dehydrogenase (GAPDH), protein kinase B1 (Aktl), and epidermal growth factor receptor

(EGFR). KEGG pathway enrichment analysis indicated involvement in cancer pathways, the phosphatidylinositol 3-kinase (PI3K)-

Akt signaling pathway, among others. Molecular docking revealed that the main active components of CII-3 had docking results with

predicted core targets all below 0 kJ/mol, indicating good binding activity. Conclusion CII-3 may treat colorectal cancer through

synergistic action involving multiple components, targets, and pathways, laying a theoretical foundation for elucidating the molecular

mechanism of CII-3 in treating colorectal cancer.
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F 1 EINKERIEH CII-3 AR

Table 1 Effective components in refined extract CII-3 of Periplaneta americana

EY) HC AR Ba CID SMILES

adenine JUREE R4 CsHsNss 190 CI=NC2=NC=NC(=C2NI)N

cyclo-(leu-ala) W R RE-NER) CoH1gN202 3634567  CC1C(=0)NC(C(=0)N1)CC(C)C

cyclo-(pro-tyr) R 2 R - R C14HigN203 119404  CIC[C@H]2C(=O0)N[C@H](C(=0)
N2C1)CC3=CC=C(C=C3)0

cyclo-(pro-leu) (MR R -2 R) CiHisN202 102892  CC(C)CC1C(=0)N2CCCC2C(=0)N1

cyclo-(phe-pro) HEERAR-MERR)  CuHisN202 99895 C1CC2C(=0)NC(C(=0)N2C1)CC3=
CC=CC=C3

benzoicacid 7R R C7HeO:2 243 C1=CC=C(C=C1)C(=0)0

cytosine o s g C4HsN3O 597 C1=C(NC(=O)N=CI)N

guanine Ly g CsHsNsO 135398634 C1=NC2=C(N1)C(=O0)NC(=N2)N
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(C(=0)O)N

tyramine ik Jiiz CsHuNO 5610 C1=CC(=CC=CICCN)O

tyrosine it 4 R CoHiINO3 6057 C1=CC(=CC=CIC[C@@H](C(=0)0)N)O

uricacid TR CsHaNsOs 1175 C12=C(NC(=0)N1)NC(=0)NC2=0
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Fig.1 Venn diagram of target points related to colorectal cancer across the databases (A), and Venn diagram of the
intersection of target points between the drug and cancer (B)
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Table 2 Key target metrics of CII-3
'S A5 degree closeness betweenness
1  GAPDH 104 0.76 0.07
2 Aktl 104 0.76 0.09
3 EGFR 95 0.73 0.06
4  STAT3 90 0.71 0.04
5 ALB 86 0.70 0.04
6 SRC 83 0.68 0.08
7  MMP9 82 0.68 0.03
8 ESRI 79 0.68 0.04
9 ILIB 79 0.67 0.04
10 HSP90AAL 75 0.66 0.04

23 REHLSR GO INEEF KEGG BREE ST

i DAVID ¥ RN i1 (1) 150 A8 AR HE 5
HHAT GO ThAg Al KEGG il & 477 i, LL P<<0.01,
FDR<0.05 1E Ayifidetnife, ks E] 193 4~ BP 1l
H, FE# &Rz (phosphorylation) . £ 5

phosphorylation 4

protein phosphorylation -

positive regulation of cell proliferation
negative regulation of apoptotic process =
positive regulation of cell migration

positive regulation of kinase activity -

positive regulation of MAPK cascade
positive regulation of protein phosphorylation
multicellular organism development

viral entry into host cell

plasma membrane -

cell surface

receptor complex

cytosol

focal adhesion

cytoplasm o

extracellular region

extracellular exosome

external side of plasma membrane
macromolecular complex

protein tyrosine kinase activity -

protein kinase activity

transmembrane receptor protein tyrosine kinase activity
enzyme binding

endopeptidase activity

ATP binding

protein deacetylase activity

ephrin receptor activity

fibronectin binding

serine-type endopeptidase activity

121k (protein phosphorylation) « it 4 5 1) 1E [ i
5 (positive regulation of cell proliferation) . ##1T-id
FEI U2 (negative regulation of apoptotic process)
&, 49 /N CC WH, FEWRMPBMP (plasma
membrane) . 4R Ccell surface) « ZIAE &)
(receptor complex) . fifg¢ (cytosol) %5; 62 4> MF
WH, FEWAEARBRRBE S (protein
tyrosine kinase activity) . & 1754 (protein
kinase activity) . 5 /I 52 {4 B 1 1% 2 IR VAl O 1
( transmembrane receptor protein tyrosine kinase
activity) . 454 (enzymebinding) %5, i<
PEf R IET 10 25T, LA 4.

KEGG il i s S/ Hriiik /3 21 143 %60 H, *
T N EERE I (pathways in cancer) « fil AR TR LEE
3-JlE (PI3KD -Akt {55l #% (PI3K-Akt signaling
pathway) . £E 5%kt (focal adhesion) FljiE )
EAEWE (proteoglycans in cancer) Z5id fE, kAT
20 ZE AT I AL, WK 5.

&
o~

—lgP

5.0

0.0

7.5

MF

T

S}
(=}

60

s

m
®©
(=}

4 GO IEEEENTFTE

Fig. 4 Bar chart for GO functional enrichment analysis
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% 3 4 degree fHHEA T 10 17 F 35 K CII-3 Table 3 Main core components of CII-3
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GAPDH. Aktl.EGFR. STAT3. ALB. SRC. MMP9.
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2
3
4
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6
7
8
9
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cyclo-(phe-pro) 111
s RERMR IR A SR, S5 IR, XY N-Acetyltyramine 7
BesE A HE/NT5.0 keal/mol (1 keal=4.2) ) FoRsisy
EMERLE, /NTF-7.0kcal/mol Forgs &b R . Wik
7 PN, TR AU B ) S A R /N T 4.0
kcal/mol, HoCHEHE 55 MMPO 55 254 15 RT3 25 10 leucine 33
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IR EARE SEA ] K R S MMPY 5 1 B .
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3 g -
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acetyltyramine . 1, 2-dehydro-N-acetyldopamine - eyclo(pro-tyn) IIIIII‘”ﬁ III
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sy, BIONSEM KU CI-3 545 B e (e 1%
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|
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Fig. 8 Visualization of molecular docking
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