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MicroRNA delivery system inhibits proliferation of androgen-independent prostate cancer
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[Abstract] Objective To prepare a microRNA (miRNA) delivery system using the branched polyethyleneimine (BPED ,
linear polyethylenimine (LPED) and polyamidoamine dendrimers (PAMAM) loaded with miRNA-15a and miRNA-16-1, which
can inhibit prostate cancer PC3 cell proliferation, and to examine the zeta potential, intracellular uptake, and the inhibition
effect on PC3 cells of the three constructed nano-complexes. Methods Particle size analyzer was used to determine the size and
potential of the three kinds of nano-complexes, and the miRNA affinity capability of them was determined by agarose gel
electrophoresis retardation assay. The uptake efficiency of the nano-complexes by PC3 cells was examined by NC-miRNA
labeled with FAM. CCK8 method was used to determine the inhibitory effect of the nano-complexes loaded with miRNA-15a
and miRNA-16-1 against PC3 cells, and PCR was used to analyze their inhibitory effect on expression of Bel-2, Cylin D, and
Wnt3a gene in PC3 cells. Results BPEI, LPEI and PAMAM loaded with miRNA could form stable nano-complexes. When N/
P=5. the intracellular uptake of BPEI/miRNA-FAM by PC3 cells was significantly higher than that of LPEl/miRNA-FAM and
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PAMAM/miRNA-FAM (P<<0. 05). BPEI, LPEI and PAMAM could all carry miRNA-15a and miRNA-16-1 into PC3 cells and
block Bel-2,Cylin Dy and Wnt3a expression in PC3 cells. Conclusion BPEI, LPEI and PAMAM loaded with miRNA-15a and

miRNA-16-1 can suppress proliferation of prostate cancer PC3 cells and block Bel-2,Cylin D; and Wnt3a expression.

[Key words] microRNAs; prostatic neoplasms; gene therapy; gene delivery system
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Fig 1 Sizes of BPEI/miRNA, LPEI/miRNA and PAMAM/

Effective diameter d/nm

miRNA nano-complexes at various N/P ratios
BPEI: Branched-polyethylenimine; LPEI: Linear-polyeth-
ylenimine; PAMAM: Polyamidoamine; miRNA: MicroRNA
N/P: Nitrogen/phosphorus. n=3, x=£s. * P<C0. 05
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Fig 2 Zeta potentials of BPEI/miRNA, LPEI/miRNA and
PAMAM/miRNA nano-complexes at various N/P ratios
BPEI: Branched-polyethylenimine; LPEI: Linear-polyeth-
ylenimine; PAMAM: Polyamidoamine; miRNA: MicroRNA;
N/P: Nitrogen/phosphorus. n=3, x=+s
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Fig 3 Results of agarose gel electrophoresis retardation

assay of nano-complexes at various N/P ratios
1:Naked miRNA; 2,5,8: BPEI/miRNA; 3,6,9: LPEI/
miRNA; 4,7,10. PAMAM/miRNA. 2,3.4. N/P=1; 5.6,
7: N/P=5; 8,9,10: N/P=10. N/P:Nitrogen/Phosphorus;
miRNA: MicroRNA; BPEI: Branched-polyethylenimine;
LPEI: Linear-polyethylenimine; PAMAM: Polyamidoamine
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Fig 4 Uptake of three kinds of nano-complexes by PC3 cells at various N/P ratios
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as observed under fluorescence microscope (scale bar 50 pm)

BPEI: Branched-polyethylenimine; LPEI: Linear-polyethylenimine; PAMAM: Polyamidoamine; miRNA: MicroRNA; N/P:

Nitrogen/Phosphorus
200 200 200
160 1601 160
2120 Ml 2 1201 Ml 2120 Ml
5 £ 120 5 BPEI/miRNA-FAM
o 80 S 804 S 80
40 401 40
0 ~ / 0 0 -
10° 10 10° 10° 10* 10° 10 10> 10° 10 10° 10" 102 10° 10
FL3-H FL3-H FL3-H
200 200 200
160 160 160
@ | F————| = L
£ 120 Ml £ 120 MI £ 120 Ml L PEUmiRNAFAM
mi -r
S 80 S 801 S 80
40 40 40
0 0- 3 0 0) 1 2 3 4
10 10" 10* 10° 10 10 100 10* 10° 10 10 10" 10° 10° 10
FL3-H FL3-H FL3-H
200 200 200
160 160 160
» | | = P
£ 120 Ml E 120 Ml E 120 Ml 4 ‘
Z g0 g <0 & 0 PAMAM/miRNA-FAM
40 40 40
0 D 1 2 8 4 0 e 3 0 0 1 2 3 4
10° 10" 10> 10° 10 10° 10" 102 10° 10 10° 10" 10> 10° 10
FL3-H FL3-H FL3-H
N/P=1 N/P=5 N/P=10
E5 R MEARE N/P LLEaI 5 AR R4 M PC3 3t 3 #igikE & W HREER

Fig 5 Uptake of three kinds of nano-complexes by PC3 cells at various N/P ratios as observed by flow cytometry

BPEI: Branched-polyethylenimine; LPEI; Linear-polyethylenimine; PAMAM: Polyamidoamine; miRNA: MicroRNA; N/P:

Nitrogen/Phosphorus.
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Fig 6 Effect of three kinds of nano-complexes

on the proliferation of PC3 cells
BPEI: Branched-polyethylenimine; LPEI: Linear-polyeth-
ylenimine; PAMAM: Polyamidoamine; miRNA: MicroRNA;
NC-miRNA: Negative control miRNA. n=3, x=+s
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Fig 7 [Effect of three kinds of nano-complexes on Bcl-2,
Cyclin D;, and Wnt3a expression in PC3 cells
BPEI: Branched-polyethylenimine; LPEI: Linear-polyeth-
ylenimine; PAMAM: Polyamidoamine; miRNA: MicroRNA.
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