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Abstract: Antisense oligonucleotides are a type of gene therapy that targets mRNA and inhibits gene
expression. They have been applied in the treatment of various diseases, but there are still problems with poor
enzyme stability and high dosage in vivo, due to the shortage of appropriate delivery system. Insulin-like growth
factor 1 receptor (IGFIR) is a cell surface receptor with tyrosine kinase activity. Its expression is abnormal in a
variety of malignant tumors. It mediates the malignant proliferation, migration and invasion of tumor cells through
a variety of ways. In this study, an antisense oligonucleotide (ASO, N04) targeting IGFIR mRNA was designed
and chemically modified (PS, 2-OMOE), then neutral cytidine lipid DNCA and cystine backbone cationic lipid
CLD (Mix) were used to encapsulate ASOs. The particle size, polymer dispersity index and { potential of the
formulations were 151 nm, 0.18 and -3.9 mV. The nanoparticles entered liver cancer cells (HepG-2, Huh-7),
silenced target mRNA, arrested cell cycle in S phase, promoted apoptosis, and inhibited the proliferation
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efficiently. These results indicate that Mix/N04,,,.; has great potential in tumor treatment, which provides a basis

for further research on novel agents against hepatocellular carcinoma.

Key words: antisense oligonucleotide; neutral cytidine lipid; cystine backbone cationic lipid; insulin-like

growth factor 1 receptor; hepatocellular carcinoma
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Figure 1  Schematic diagram of DNCA and CLD molecular
structures
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Figure 2  Anti-hepatocellular carcinoma activity of DNCA/CLD (Mix) encapsulated CT102 and NO4 in vitro. A, B: Inhibition of HepG-2

and Huh-7 cells proliferation by Mix/CT102, Mix/N04, Mix/N04

50 nmol-L', n=3,x+s, "P<0.001, "
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and silencing activity of IGFIR mRNA. Dosing concentration:

P <0.000 1. ns: No significant difference
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Figure 4 Flow cytometry was used to investigate the uptake of Mix/N04,, .. and NO4, .. by Huh-7 and HepG-2 cells after 4 h of

administration. A: Flow cytometry peak shape of cells in different preparation groups after administration; B: Cell fluorescence intensity and

cell uptake rate after administration in different preparation groups. FAM-N04 conjugate, dosing concentration: 25 nmol-L™, n =3, x + s,
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Figure 5 Flow cytometry detection of the ability of Mix/N04 and Mix/CT102 to induce apoptosis in HepG-2 and Huh-7 cells. A:
and Mix/CT102 in Huh-7 and HepG-2 cells; B: Statistical histogram of

apoptosis induced by Mix/N04,, .. and Mix/CT102. Dosing concentration: 50 nmol-L™, detection time: 48 h after dosing, n=3,Xx *s
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Representative flow cytometry of apoptosis induced by Mix/N04,, ..



W OFEAE HE1E IGF1R mRNA PR S SCTEAZ H BR A M4 47 R 1 5P AR S 0 AT g 0% P AT 9 1447

A
g PBS Mix/CT102
(=3
=3
* N
5 S i 5 2
£ 28
=] E
=} 5 9
2 Z =
=

50

0 50 100 150
PE-A
Mix/NC
(=3
(=3
o
5 3
(9 (=3
S S S
b 2
E E
Z Z
=
(S}
=
0 50 100 150 200 0 10 20
PE-A PE-A

Figure 6 Flow cytometry to detect the effect of Mix/N04
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