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The enhanced effect of nuclear localization signal petide on treating canine
myocardial infarction with ultrasound targeted microbubbles destruction
mediated gene transfection
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ABSTRACT Objective To explore the feasibility and application value on enhancing gene transfection by ultrasound
targeted microbubbles destruction(UTMD ) combined with nuclear localization signal (NLS) petide in treating canine myocardial
infarction.Methods Forty canines were randomly divided into 5 groups after the models of myocardial infarction prepared.Group
A :blank control group(n=8), group B: UTMD+pDNA (n=8), group C: UTMD+pDNA+cNLS(n=8), group D: UTMD+pDNA+mNLS
(n=8),group E: UTMD+pDNA+cNLS+WGA (n=8 ).Before transfection, HE staining was used to observe the pathological changes
after myocardial infarction.3 d after gene transfection,the hAng—1 gene expression was detected in the frozen sections of the
myocardium, RT-PCR and Western Blot were used to detect the expression of hAng—1 from the gene and protein level.28 d after

gene transfection, a—SMA immunohistochemistry was used to detect capillary density of peri—infarct area and microvessel density
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(MVD) was detected.Masson’s trichromatic staining and gross specimen were used to evaluate the degree and the area of
myocardial fibrosis.Echocardiography was used before myocardial infarction,one week after myocardial infarction and 28 d after
gene transfection , the left ventricular ejection fraction (LVEF ) and the left ventricular wall motion were detected.The gene
transfection efficiency of each group were evaluated and compared Results (D The expression of green fluorescence gradually
increased from group A to group C, gradually decreased from group C to group E.Western Blot and RT-PCR showed that the hAng—
1 protein expression trends and the gene expression trends in 5 groups was consistent with the expression of green fluorescence.
2 Immunohistochemical showed the capillary density of group C was the highest,the differences of group C was statistically
significant compared with other groups (all P<0.05).Masson’s trichromatic staining and cardiac gross specimen showed that the
degree and area of myocardial fibrosis were reduced in an order of group A, B, C and increased in an order of group C,D,E. &)One
week after myocardial infarction, the left ventricular walls motion and LVEF in 5 groups were significantly decreased, there was no
significant difference among the groups;28 d after gene transfection,the LVEF of group A and group E were significantly reduced,
the group B and group D were slightly reduced,the group C was slightly increased.The differences of group C was statistically
significant compared with other groups(all P<0.05).Conclusion UTMD combined with NLS can be used to deliver plasmid DNA
to the myocardium selectively and effectively,and it can promote neovascularization and improve myocardial fibrosis.This
noninvasive technique is a promising method for cardiac gene therapy.
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