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Over-expression of ACE2 gene alleviates Ang II-induced oxidative stress
in neural cells
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[ABSTRACT] AIM: To investigate the effect of over-expression of angiotensin-converting enzyme 2 (ACE2) gene
on angiotensin II ( Ang II) -induced oxidative stress and NADPH oxidase ( NOX) expression in mouse neuroblastoma Neu-
ro-2A cells. METHODS: The recombinant lentivirus encoding ACE2 gene was constructed and transfected into the Neuro-
2A cells at a multiplicity of infection (MOI) of 10 for 72 h. The transfection efficiency of ACE2 gene and protein expression
of ACE2 were detected, and the Neuro-2A cells were identified by detection of a neural cell marker. The Neuro-2A cells
were divided into 7 groups: control group, eGFP group, ACE2-eGFP group, Ang Il treatment group, Ang II-eGFP group,
Ang TI-ACE2-eGFP group and Ang II-ACE2-eGFP-A779 group. The Ang(1-7) level was determined by ELISA. The level
of reactive oxygen species (ROS) in the cells was measured with a method of DHE staining. The protein expression of MAS
receptor and NOX subunits (NOX2, NOX4, p47™ and p67"™) was detected by Western blot. RESULTS; Ang II signi-
ficantly increased ROS levels (P <0.01) and up-regulated the protein expression of NOX2, NOX4, p47"™* and p67™
(P <0.01), but down-regulated MAS protein expression (P <0.01). Over-expression of ACE2 inhibited Ang II-induced
increase in ROS, down-regulated the protein expression of NOX2, NOX4, p47"* and p67™** ,and still increased the Ang
(1-7) level (P <0.01) and MAS receptor expression (P <0.01). An antagonist of the MAS receptor, A779, blocked the
down-regulating effect of ACE2 on NOX expression (P <0.05). CONCLUSION: ACE2 over-expression antagonizes Ang
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[I-induced oxidative stress via MAS receptor in the neural cells.
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Figure 1. Identification of the Neuro-2A cells and ACE2 gene transfection. A: NeuN positive cells (red) ; B: ACE2-transfected cells
(green) ; C: merged image of A and B; D: ACE2 protein expression after ACE2 transfection. The scale bar =50 wm. Mean
+SD. n=4."P<0.05 vs the control or eGFP group.

E 1 Neuro2A HIETER ACE2 BRI

54
an)
24 i T
Ang IT (nmol/L) < ==
@)
0 110 100 1000 % 37 . e
AT1 receptor 2 =
(o]
—
GAPDH = 14
G7kD) D GED GND - - -
0
0 1 10 100 1000

Ang II (nmol/L)

Figure 2. The effects of various concentrations of Ang II on AT1 receptor protein expression in the Neuro-2A cells. Mean £SD. n =
4. "P<0.05 vs 0 nmol/L; *P <0.05 vs 1 nmol/L; *P <0.05 vs 10 nmol/L.
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Figure 3. The changes of reactive oxygen species in the Neuro-2A cells ( DHE staining). The scale bar =50 wm. Mean +SD. n =4.
*P <0.05 vs control group; P <0.05 vs eGFP + Ang II group.
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Figure 4. The effect of ACE2 over-expression on the protein expression of NADPH oxidase (NOX) in the Neuro-2A cells. Mean + SD.
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Figure 5. The effect of ACE2 over-expression on Ang(1-7) level (A) and MAS protein expression (B) in Neuro-2A cells. Mean +
SD. n=4." P <0.05 vs control group; *P <0.05 vs eGFP + Ang 11 group.
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Figure 6. Effects of MAS receptor antagonist A779 on the protein expression of NADPH oxidase in the Neuro-2A cells. Mean + SD.
n=4. "P<0.05, ™ P<0.01 vs control group; P <0.05 vs Ang II group; * P <0.05 vs ACE2-eGFP + Ang II group.
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