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Optimization of ultrasound microbubble and plasmid concentration for
gene transfection
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ABSTRACT Objective To investigate the effect of microbubble and recombinant plasmid concentration on the
transfection efficiency of pcDNA6.2-GW/EmGFP, and to explore the optimal condition for gene transfection and suppressive effect
of the shRNA recombinant plasmid on the target gene.Methods Different concentration gradient groups of recombinan plasmid
(5 pl/ml, 10 wl/ml, 15 pl/ml, 20 wl/ml, 25 pl/ml, 30 pl/ml) and microbubbles(50 wl/ml, 100 pl/ml, 150 wl/ml,200 wl/ml,250 wl/ml,
300 wl/ml) were set up, respectively. No plasmid or microbubbles were added in the blank control group. The factorial analysis was
performed according to the two types of variables. Therapeutic ultrasound (1.2 W/em?,20% duty cycle ) was chosen to irradiate
cells in each group for 90 s. Forty—eight hours after transfection, the expression of GFP was detected by fluorescence microscopy
and flow cytometry. The cells were count by trypan blue staining method and the cell mortality was calculated. The expression level
of target gene was detected by Western blot.Results  Under fluorescence microscopy,no GFP expression was found in the blank
control group, and the fluorescence expression of GFP varied in the experimental groups. The results of flow cytometry test showed
that the gene transfection rate in experimental groups was significantly increased compared with that in the control group(P<0.05).
When the plasmid and microbubble concentration were 20 pl/ml and 150 wl/ml respectively,the gene transfection rate was the
highest (P<0.05). Trypan blue staining showed that the cell mortality in the high— microbubble concentration (250 wl/ml and
300 pl/ml) groups was lower than that in the low—microbubble concentration(50 wl/ml and 100 wl/ml) groups(P<0.05). Western
blot results showed that the survivin gene expression was suppressed in P(+) group.Conclusion Ultrasound combined with
microbubble can be used for effective gene delivery. The system concentration of 150 pl/ml microbubble and 20 pl/ml plasmid is
the optimal condition for gene transfecion.
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150 12.90+1.19 16.90+1.25 22.11£0.92 24.20+1.23 23.50+2.24 23.00+2.54
200 11.800.30 15.80+0.91 18.30+1.05 21.30+0.82 20.80+0.93 22.00+2.16
250 10.100.66 11.501.12 15.30+1.82 17.0020.59 16.93+1.84 17.20+1.42
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