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Background: The aim of this study is to observe the inhibitive effects of p66Shc gene interfering
lentivirus vectors on the expression of p66Shc, and to explore its effects on alveolar epithelial
cells apoptosis induced by hyperoxia.

Methods: The gene sequences were cloned into the pLenR-GPH-shRNA lentiviral vector, which
was selected by Genebank searches. The pLenR-GPH-shRNA and lentiviral vector packaging
plasmid mix were cotransfected into 293T cells to package lentiviral particles. Culture virus
supernatant was harvested, and then the virus titer was determined by serial dilution assay. A549
cells were transduced with the constructed lentiviral vectors, and real-time polymerase chain
reaction (RT-PCR) and Western blot were used to evaluate p66Shc expression. This study is
divided into a control group, a hyperoxia group, an A549-p66ShcshRNA hyperoxia group, and
a negative lentivirus group. Cell apoptosis was detected by flow cytometry after 24 hours; the
expression of X-linked inhibitor of apoptosis protein (XIAP) and caspase-9 were detected by
immunohistochemistry assay. The production of reactive oxygen species and cellular mitochon-
dria membrane potential (A¥m) were determined by fluorescence microscopy.

Results: We successfully established the p66Shc gene interfering lentivirus vectors,
A549-p66ShcshRNA. The A549-p66ShcshRNA was transfected into alveolar epithelial
cells, and the inhibitive effects on the expression of p66Shc were observed. Both RT-PCR
and Western blot demonstrated downregulation of p66Shc expression in A549 cells. In
the A549-p66ShcshRNA hyperoxia group, we found dampened oxidative stress. A549-
p66ShcshRNA can cause p66She gene silencing, reduce mitochondrial reactive oxygen
species generation, reduce membrane potential decrease, reduce the apoptosis of A549
cells, and reduce alveolar epithelial cell injury, while the lentiviral empty vector group
had no such changes.

Conclusion: p66Shc gene interfering lentivirus vector can affect the alveolar epithelial cells
apoptosis induced by hyperoxia.

Keywords: hyperoxia, alveolar epithelial cells, lentiviral vector, RNA interference, p66Shc,

apoptosis

Introduction

Since the 1990s, along with the development of perinatal medicine, premature infants’
(especially in low-birth-weight infants) survival rates have improved significantly. In
the course of treatment, the respiratory disorder required long-time, high-concentration
and/or high-pressure oxygen inhalation, often resulting in pulmonary oxidative stress
injury in the survivors and causing pulmonary failure in neonatal period and impaired
lung development in infant period.
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We acknowledge that most of the studies have investigated
the effects of hyperoxia on death and mortality in adults. How-
ever, in recent years, there were also some reports indicating
that hyperoxia also plays an important role in the death and
mortality in neonates.? Hyperoxia lung injury has become
the most troublesome problem of the neonatal intensive-care
unit (NICU) and the most common form of infantile chronic
disease; it is a hot topic for research in international neonatal
medical field.!? The exact mechanism of hyperoxia lung
injury has not been fully elucidated. Animal studies show, the
more the hyperoxia exposure time in neonatal rats, the more
the lung cell apoptosis, as apoptosis is an important form of
hyperoxia lung injury. Though the nature of pathways that lead
hyperoxia to apoptosis of lung cells lacks systematic research,
our previous study confirmed that oxidative stress pathway in
which p66Shc participated occupied an important position in
the pathogenesis of hyperoxia lung injury.?

p66Shc is a kind of proto-oncogene, coded protein, and
which is also the important molecule in the life period of mam-
mal. p66Shc is also is the juncture proteinum which has been
used to research oxidative stress of cells for the past few years.
The activated p66Shc is transferred into the mitochondrial
respiratory chain enzyme Complex Il to oxidize cytochrome
C and to produce reactive oxygen species (ROS).* Apoptotic
signals activate PKCp, which phosphorylates released p66 on
S36. Phosphorylated p66 becomes a target for prolyl isomerase
Pinl, which recognizes proline following phosphorylated
serine residue. After isomerization PP2A dephosphorylates
p66She, which is then transported into mitochondria. Released
p66Shc acts as oxidoreductase and transfers electrons from
reduced cytochrome C to oxygen.>¢

Therefore, blocking the expression of p66Shc gene
reduces the cellular oxidative stress, which is expected
to become an important means to reduce the lung injury
induced by hyperoxia. In order to study p66Shc gene in vitro,
we constructed a targeting sShRNA lentiviral vector which
expressed p66Shc, stably transfected it into human alveolar
type II epithelial A549 cells, and inhibited the expression of
p66Shc, to further investigate the apoptosis of cells mediated
by p66Shc and whether the mechanism of the mitochondrial
ROS production induced by hyperoxia is associated with
p66She signal molecules.

Materials and methods

Construction of p66Shc shRNA lentivirus
vector and screening

Construction was done according to the principle of RNA inter-
ference design sequence, using the siRNA design program,
and designing multiple RNA interference target sequences

which aim at the p66Shc gene sequence (NM-183001.4).
Then, we selected the optimum kinetic parameters of three
pairs of siRNA targets and one pair of siRNA with nega-
tive control by the design software. Their gene sequences
were: p66Shc-Shel: CCGCTTTGAAAGTGTCAGTCA;
p66Shc-She2: TCAGCTACCACATGGACAATC; p66Shc-
She3: CCGCTTTGAAAGTGTCAGTCA. These were
composed into double-stranded DNA. At the same time, the
pLenR-GPH vector (Western Biotechnology, Chongqing,
People’s Republic of China) was sliced into linear with
BamHI (Takara Bio Inc., Shiga, Japan) and EcoRI (Takara)
enzyme, connected with double-stranded DNA after 1%
agarose (Western Biotechnology) gel electrophoresis show-
ing the positive bands, and was transformed into competent
DH5a cells (Invitrogen, Waltham, MA, USA). After the
positive clones sequence verification, lentiviral expres-
sion plasmids were generated by recombining pRsv-REV,
pMDIg-pRRE, pMD2G, and pLenR-GPH (Invibio, New
York, NY, USA). The pLenR-GPH plasmid can express green
fluorescent protein (GFP). The siRNA was subsequently
transfected into 293 T cells (The Shanghai Research Institute
of Chinese Academy of Sciences, Beijing, People’s Republic
of China) according to the guidelines for Lipofectamine®
2000 (Invitrogen). Cells were incubated with transfection
complexes for 24 hours. After incubation, cell supernatants
and extracts were collected for further use. The transfec-
tion results were observed under a fluorescence microscope
(Leica Microsystems, Wetzlar, Germany) 23 hours later, and
the cells were collected a further 36 hours later. The ethics
committee of Luzhou Medical College, Luzhou, People’s
Republic of China, did not require that we apply for ethical
approval for the use of these cell lines.

Construction of stably silencing p66Shc
gene A549 cell line

We then concentrated the virus and infected it into A549 cells
(Affiliated Hospital of Luzhou Medical College, Luzhou,
People’s Republic of China). The expression of green
fluorescent protein was sorted by flow cytometry (Beckman,
Brea, CA, USA) after cell culture. The positive expression
showed the success of the infection process. The fluorescence
quantitative polymerase chain reaction (PCR) (Eppendorf,
Hamburg, Germany) and the Western blot showed that the
p66ShcRNA and the p66She protein in the infected A549
cells were decreased, and the p66Shc-Shel group decreased
more significantly. The result showed that we have success-
fully established A549 cell line which stably silenced p66She,
and hence we have selected the p66Shc-Shel group to enter
the following experiment named p66Shc-A549.
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Downregulation of p66Shc expression
in A549 cells by RT-PCR

Total RNA was extracted by TRIzol reagent (Invitrogen)
according to the manufacturer’s protocol. First-strand cDNA
was generated using 1 pg total RNA. It was using a SYBR
green I reagent kit (Takara). The change in mRNA levels was
determined by the Fold change =224 ACt = Ct (target) — Ct
(actin). p66Shc primer (Shanghai Chemical Reagent Co,
Shanghai, People’s Republic of China) and actin primer
(as internal control) were synthesized. The reaction condi-
tions of PCR were as follows: pre-denaturation at 95°C for
15 seconds; denaturation at 95°C for 5 seconds; annealing at
60°C for 30 seconds; 35 cycles were completed. The mixture
was denatured for 1 minute at the end of the PCR, and then
cooled to 55°C, following which, the double strands of DNA
were combined sufficiently. From 55°C to 95°C, the light
absorption value was recorded for 4 seconds at every 0.5°C
increment in temperature.

The experimental groups

The experimental cells (human lung adenocarcinoma cell line
A549) was divided into four groups, including the control
group, the hyperoxia group, the negative control group, and
the A549-p66ShcshRNA group. The A549 cells transfected
with the p66ShcshRNA lentiviral vector were considered
the A549-p66ShcshRNA group. The cells with the negative
control sequence were considered as the negative control
group. The control group was maintained in RPMI 1640
medium (HyClone, Logan, UT, USA) supplemented with 10%
fatal bovine serun (FBS) (HyClone), 100 U/mL of penicillin
(Beyotime, Shanghai, People’s Republic of China), 100 pg/mL
of streptomycin (Beyotime), and incubated at 37°C in a 5%
CO, environment. The remaining three groups were exposed to
amixture of O, (950 mL/L) and CO, (50 mL/L) for 10 minutes,
then cultured in a closed environment. The cells were culti-
vated close together after 10 minutes hyperoxia induction and
the cells were collected 24 hours after culture.

Observation of cell morphology
The cellular morphology was observed under an inverted
microscope (Leica), at 12, 24, and 48 hours of treatment.

Detection of cellular apoptosis rate

Apoptosis rate in A549 cells was assessed by Annexin
V-fluorescein isothiocyanate (FITC) and propidium iodide
double staining (Molecular Probes®; Invitrogen). Flow
cytometry was performed according to the vendor instruc-
tions. The cells were digested and washed, and approximately
1-5x10° cells were collected. They were then added to a

solution containing 500 puL binding buffer, 5 uL. Annexin
V-FITC, and 5 pL propidium iodide. The cells were incu-
bated for 5-15 minutes at 37°C, protected from light. Flow
cytometry was used for detection, measured at 488 nm
excitation/530 nm emission.

Protein expression

The protein expression was evaluated by immunohistochem-
istry assay. Immunohistochemical studies were conducted by
using the streptavidin peroxidase method. Dilution of the pri-
mary antisera was 1:150 for rabbit monoclonal antibody target-
ing X-linked inhibitor of apoptosis protein (XIAP)/caspase-9
(Abcam, Cambridge, MA, USA). Dilution for goat anti-rabbit
IgG secondary antisera conjugated with peroxidase was 1:150.
Then, the sections were developed by treatment with peroxi-
dase substrate. Image-pro6.0 image analysis software was used
to analyze the image. Later, the average optical density (AOD)
was determined and was used for statistical analysis.

Detection of ROS

Confocal microscopy was used to detect the distribution of
ROS (Molecular Probes®). The contents (50 pg) of one vial
of MitoSOX™ mitochondrial superoxide indicator (Com-
ponent A) were dissolved in 13 pL of dimethyl sulfoxide
to make a 5 mM MitoSOX™ reagent stock solution. Then,
the 5 mM MitoSOX™ reagent stock solution was diluted
in Hank’s Balanced Salt Solution (HBSS) to make a 5 uM
MitoSOX™ reagent working solution. One to two millilitres
of 5 UM MitoSOX™ reagent working solution was added to
cover cells adhering to coverslips. The cells were incubated
for 10 minutes at 37°C, protected from light. The cells were
washed gently three times with warm buffer. The cells were
stained with counterstains as desired and mounted in warm
buffer for imaging. ROS production was measured at 510 nm
excitation/580 nm emission. Image-pro6.0 image analysis soft-
ware was used to analyze the image to determine the AOD.

Detection of cellular mitochondria

membrane potential (A%¥m)

The AWm was measured by staining the cells with fluorescent
probes (JC-1). The 5 ug/mL JC-1 mitochondrial membrane
potential sensor was added to the culture dish, then it was
incubated at 37°C for 20 minutes, protected from light. Cells
were then soaked in 1 mL of prewarmed incubation buffer.
Confocal laser scanning microscopy was used for detection.
Fluorescence was measured at 530 nm excitation/590 nm
emission. Image-pro6.0 image analysis software was used to
analyze the image. To determine the AOD value, the AOD
method was used for statistical analysis.
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Statistical analysis

Data were processed using SPSS version 19.0 statistical
software (IBM, Armonk, NY, USA). Quantitative data
were expressed as the mean * standard deviation. One-
way Analysis of Variance (ANOVA) was performed for
comparisons between different groups, and then data were
processed by the post hoc Scheffe’s test. Least squares
difference Student’s r-tests were used for pair-wise com-
parisons. The difference was significant at alpha values of
P<0.05.

Results
Identification of recombinant plasmid

and packing of lentivirus

The recombinant plasmid was cut by restriction endonuclease
Kpnl (in 4,290 bp) and EcoRI (in 4,620 bp), then observed
by agarose gel electrophoresis. The empty vector fragment
sequence is 331 bp, and the recombinant vector fragment
sequence is 392 (or 396) bp. Electrophoresis result showed
that bands of positive clones were located between 250 bp
and 500 bp (Figure 1A); the recombinant vector was suc-
cessfully constructed.

A M

p66Shc-Shc1

Packing of lentivirus

DNA solutions of packaging system were prepared, transformed
into the competent 293T cells, cultured for 24 hours, and
then the supernatant of virus was collected by high-speed
centrifuge. The expression of GFP green fluorescence was
detected under inverted fluorescence microscope (Leica).
The inverted fluorescence microscope showed the GFP green
fluorescence expressed per cell (Figure 1B), which indicated
the success of transfection process. For the negative control
cells, no GFP green fluorescence was found even under the
fluorescence microscope (Figure 1B).

Detection of interference efficiency
Virus was concentrated and infected into the A549 cells. The
inverted fluorescence microscope showed the infection suc-
cess. The interference efficiency was evaluated by using the
fluorescence quantitative PCR and the western blot assay.
The A2-ACt methods were used to calculate the fluores-
cence quantitative PCR data. Values are means * standard
error (SE) (N=5 in each group). Compared with normal
A549 cells (0.04610.003) and A549 cells infected by empty
vector (0.04240.001), the p66Shc mRNA of A549 cells in

pLenR-

p66Shc-Shc2 ~ GPH p66Shc-Shc3

N M b M) N N b N )

2,000 bp

1,000 bp —
750 bp
500 bp
250 bp
100 bp

p66Shc-Shc1

Fluorescence

Microphotograph

4

p66Shc-Shc3

Fluorescence

Microphotograph

p66Shc-Shc2

Microphotograph

Negative control

Fluorescence

Microphotograph

Figure | Images of recombinant plasmid enzyme digestion and plasmids system transmission to 293T cells.

Notes: (A) Images of recombinant plasmid enzyme digestion. (B) Fluorescent inverted microscope results of four plasmids system transmission to 293T cells. Electrophoresis
result showed that bands of positive clones were located between 250 bp and 500 bp, and the recombinant vector was successfully constructed. The inverted fluorescence
microscope showed the GFP green fluorescence expressed per cell, which indicated the success of transfection process. M: DNA ladder marker (Takara DL 2000; Takara
Bio Inc., Shiga, Japan); p66Shc-Shcl, p66Shc-Shc2, and p66Shc-She3 are the positive clones. pLenR-GPH is the pLenR-GPH lentiviral vector (Invitrogen, CA, USA).

Abbreviation: GFP, green fluorescent protein.
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Figure 2 Expression of the p66Shc-mRNA and p66Shc-mRNA protein.
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Notes: (A) The expression of p66Shc-mRNA by A2-ACt methods (X £ S, n=5). (B) Expression of the p66Shc protein in A549 cells after transfection by Western blot
method. *P<<0.05 represents the p66Shc-mRNA or p66Shc-mRNA expression in the groups compared to the control group. #P<<0.05 represents the p66Shc-mRNA or

p66Shc-mRNA expression in the groups compared to the empty vector group.

Abbreviations: GAPDH, Glyceraldehyde 3-phosphate dehydrogenase; S, standard deviation.

p66Shc-Shel group (0.014+0.003), p66Shc-She2 group
(0.03040.001), and p66Shc-She3 group (0.023+0.002) were
significantly decreased. The Shcl group decreased most
significantly (Figure 2A). Image-pro6.0 image analysis soft-
ware was used to analyze the Western blot image. Then we
determined the AOD and used the AOD for statistical analysis.
Values are means + SE (N=5 in each group). Compared with
normal A549 cells (1.2710.027) and A549 cells infected by
empty vector (1.2440.019), the p66Shc protein expression of
A549 cells in p66She-Shel group (0.3910.013), p66Shc-She2
group (0.54£0.030), and p66Shc-She3 group (0.58+0.031)
were significantly decreased. The Shcl group decreased most
obviously (Figure 2B). The result showed we have success-
fully established A549 cell line which stably silenced p66Shc,
and we selected the p66Shc-Shel group to enter the following
experiment named p66Shc-A549.

Observation of cell morphology
The cellular morphology was observed under inverted
microscope at 12, 24, and 48 hours of treatment. Compared

to the control group, the cellular morphology of A549 in
hyperoxia group and the negative control group changed to
spherical shapes and space between cells increased, the liv-
ing cell count decreased, and suspension cell increased. The
living cell count in the A549-p66ShcshRNA group increased
and suspension cell decreased compared with those in the
hyperoxia group, but did not reach the levels of the control
group (Figure 3).

Apoptosis in the alveolar epithelial cells

Apoptosis rate was assessed by flow cytometry (Figure S1,
Figure 4A). Values are means £ SE (N=5 in each group).
In control group (2.76%=*1.08%), the apoptotic cells were
low. In comparison to control, apoptotic cells were increased
in the hyperoxia group (24.48%12.25%) and the negative
control group (25.8%%2.53%) (P<<0.05). Compared with
the hyperoxia group, apoptotic cells were decreased in the
hyperoxia-exposed alveolar epithelial cells in the A549-
p66ShcshRNA group (12.8%%1.92%) (P<<0.05), but not
restored at the level of the control group. This suggests that
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A549-p66ShcshRNA
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24 hours

100 pm 100 pm
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Figure 3 Changes in cell morphology observed by inverted phase contrast microscope.

48 hours

100 pm

Notes: Compared to the control group, the cellular morphology of A549 in the hyperoxia group and the negative control group changed to spherical shapes and space
between cells increased, the living cell count decreased, and suspension cells increased. The living cell count in A549-p66ShcshRNA group increased and suspension cells
decreased compared to those in the hyperoxia group but did not reach the levels of the control group.
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Figure 4 Apoptosis rate calculation and expressions of XIAP and caspase-9 protein in A549 cells.

Notes: (A) Apoptosis rate (X £ S, n=5) calculation in A549 cells. (B) The expressions of XIAP and caspase-9 protein in A549 cells by immunohistochemical method (X £,
n=5). *P<<0.05 represents the apoptosis or XIAP and caspase-9 expression in the groups compared to the control group. *P<<0.05 represents the apoptosis or XIAP and
caspase-9 expression in the groups compared to the hyperoxia group.

Abbreviations: XIAP, X-linked inhibitor of apoptosis protein; S, standard deviation.
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hyperoxia-exposed cells significantly increased apoptosis
rate of the alveolar epithelial cells and that p66Shc lentiviral
vector, a p66Shc-specific inhibitor, can reduce apoptosis rate
of the alveolar epithelial cells in a state of oxidant stress.

XIAP/caspase-9 expression

XIAP, caspase-9 expression was evaluated by immunohis-
tochemical procedures (Figure S2, Figure 4B). The XIAP and
caspase-9 localized mainly in the cytoplasm. Image-pro6.0
image analysis software was used to analyze the image. Then,
the AOD was determined, and was used for statistical analysis.
Values are means * SE (N=5 in each group). In control group,
expression of XIAP was quite high (0.185%0.012). Compared
with the control group, the XIAP expression was significantly
decreased in the hyperoxia-exposed alveolar epithelial cells
after 24 hours in hyperoxia group (0.11520.032) and the nega-
tive control group (0.117£0.024) (P<<0.05). Compared with
the hyperoxia group, XIAP expressions were increased in the
hyperoxia-exposed alveolar epithelial cells after 24 hours in
the A549-p66ShcshRNA group (0.136+0.011) (P<<0.05), but
not restored at the level of the control group. Compared with
the control group, the caspase-9 expression was significantly
increased in the hyperoxia-exposed alveolar epithelial cells
after 24 hours in hyperoxia group (0.44%0.038) and the nega-
tive control group (0.4610.042) (P<<0.05). Compared with the
hyperoxia group, caspase-9 expressions were significantly
decreased in the hyperoxia-exposed alveolar epithelial cells
after 24 hours in the A549-p66ShcshRNA group (0.2410.054)
(P<<0.05), but not restored at the level of the control group.

200 pm 200 ym 200 ym

Control group

u

Hyperoxia group

0.081
0.07f
0.06
0.05F
0.04F
0.03F
0.02f
0.01F

ROS production

This suggests that hyperoxia-exposed cells significantly
increase expression of caspase-9 and decrease expression
of XIAP. Also, p66Shc-specific inhibitor p66Shc lentiviral
vector can reduce the expression of caspase-9 and increase
the expression of XIAP in a state of oxidant stress.

ROS production in mitochondria in the

alveolar epithelial cells

ROS production was measured using the ROS-sensitive
vital dye MitoSOX™ Red. Image-pro6.0 image analysis
software was used to analyze the image. Then the AOD was
determined, and was used for statistical analysis. Values are
means * standard error of mean (SEM) (N=5 in each group).
In the control group, the alveolar epithelial cells produce
little ROS (0.025%0.016). In comparison to control, alveolar
epithelial cells produce more ROS in the hyperoxia group
(0.042+0.021) and the negative control group (0.042+0.023).
Compared with the hyperoxia group, alveolar epithelial cells
were decreased in the hyperoxia-exposed alveolar epithe-
lial cells in the A549-p66ShcshRNA group (0.034+0.011)
(P<<0.01), but not restored at the level of the control group
(Figure 5A). Compared with the control group, the produc-
tion of ROS in the mitochondria of A549 cells was sig-
nificantly increased in the hyperoxia group and the negative
control group (P<<0.01). But, compared with the hyperoxia
group the production of ROS in the mitochondria of A549
cells was obviously decreased in the A549-p66ShcshRNA
group (P<<0.05). This suggests that the hyperoxia-exposure
significantly increased the intracellular ROS. Also, p66Shc

200 pm

A549-p66Shc-
shRNA group

Negative control
group

*k
#
*

L L |

Control group

Figure 5 The mitochondria ROS production in A549 cells.

Hyperoxia group Negative control

A549-p66Shc-

group shRNA group

Notes: (A) The mitochondria ROS production in A549 cells by confocal microscopy (x400). (B) Statistical analysis for the mitochondria ROS production in A549 cells. *P<<0.05,
**P<0.01 represents the ROS production in the groups compared to the control group. *P<<0.05 represents ROS production in the groups compared to the hyperoxia group.

Abbreviation: ROS, reactive oxygen species.
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lentiviral vector, a p66Shc-specific inhibitor, can reduce the
intracellular ROS in a state of oxidant stress.

Detection of cellular A¥Ym

The A¥Ym was measured by staining the cells with fluorescent
probes (JC-1). When the mitochondrial membrane potential
decreases, it can produce green fluorescence in 530 nm emis-
sion wavelength. And when the mitochondrial membrane
potential increases, it can produce red fluorescence in 590 nm
emission wavelength. JC-1 red fluorescence (590 nm) and
green fluorescence (530 nm) ratio (red/green) can be prop-
erly identified as the cell mitochondrial membrane potential
height. The samples use confocal laser scanning microscopy
for detection. Image-pro6.0 image analysis software was
used to analyze the image. Next, the AOD was determined
and was used for statistical analysis. Values are means + SE
(N=5 in each group). In the hyperoxia group, mitochondrial
membrane potential decreased significantly (0.0431£0.003),
JC-1 red/green fluorescence ratio decreased, whereas in the
negative control group (0.046+0.003) remained the same.
Compared to the hyperoxia group, the mitochondrial mem-
brane potential was slightly higher in A549-p66ShcshRNA
group (0.065+0.004), JC-1 red/green fluorescence ratio
increased, but did not reach the level of the control group
(0.089£0.002) (Figure 6A).

In hyperoxia group, mitochondrial membrane potential
decreased significantly (0.04320.003), JC-1 red/green fluo-
rescence ratio decreased, whereas in the negative control
group (0.046%0.003) remained the same, compared to the
control group (P<<0.05). Compared with hyperoxia group,
the mitochondrial membrane potential was slightly higher
in A549-p66ShcshRNA group (0.065+0.004) (Figure 6B,
P<0.05), also JC-1 red/green fluorescence ratio was also
increased, but did not reach the level of the control group
(0.08910.002).

Discussion

The identification of the mutations that lead to the prolongation
of the lifespan of various model organisms shows that aging
can be considered as a genetic program.” One of these genes
is p66Shc, the deletion of which results in a 30% increase in
the lifespan. It is important to note that mice knocked out for
p66Shc, in comparison with other mouse models with a pro-
longed lifespan, are fertile and exhibit a normal phenotype.?
These mice are resistant to oxidative stress and age-related
pathologies such as atherosclerosis,’ endothelial disorders, '’
AGE (advanced glycation end products)-dependent

glomerulopathy related to diabetes mellitus,'"'? and ethanol-
induced liver affection.'® Further study of this phenomenon
shows that intracellular ROS production decreased, active
oxygen dependence of electron channel open decreased, and
cell apoptosis reduced. Our preliminary results indicated that
the actual oxygen level in the cells exposed to hyperoxia also
achieved to the level of 93% to 95% (data not shown), which
was consistent with the general level of oxygen in neonatal
intensive care unit (NICU).

The previous studies'*!s indicated that exposure of mice
to hyperoxia in the early neonatal period disrupts normal lung
development as evidenced by the morphometric changes of
increased septal wall thickness and arrested alveologenesis.
Some studies'®!” also showed that the induction of the host
inflammatory response was enhanced with exposure to
hyperoxia. Therefore, it is important to study the hyperoxia-
induced injury. In following studies we would explore in
depth the application of the p66Shc gene interfering lentivi-
rus vectors in alveolar epithelial cells apoptosis induced by
hyperoxia. Although the previous studies have also investi-
gated the therapeutic approach in current understanding of
the hyperopia-induced injury, the therapeutic effects were
not effective. Our preliminary study proved the effectively
therapeutic methods, and would add new knowledge for the
hyperopia induced injury. The clinical experiments would
also be performed in patients, and this method would be
applied to the clinical for patients.

Actually, in this study, we have performed the other
experiments at all of the 12, 24 and 48 hours in the prelimi-
nary experiments. However, we found that all of the results
were optimal or better at 24 hours. Therefore, we selected
24 hours as the optimal time point to perform our study.

p66Shc-mediated oxidative stress is assumed to be
the key factor in these experimental models of apoptosis.
p66Shc post-translational modifications play an impor-
tant role in oxidative stress. The specific mechanism is
that high-concentration oxygen leads to the activation
of PKCP, which then induces Ser36-phosphorylation of
p66Shc.!® The p66She phosphorylation could be recognized
by Pinl, and translocation into the mitochondria. On the
role of protein phosphatase 2A (protein Phos phatase2A,
PP2A) which could reduce phosphorylation, and translo-
cate into the mitochondrial, overexpression of p66Shc in
mitochondrial increased intracellular ROS production in
mitochondrial.

Nucleic acid monomers cannot get into the nucleus
effectively; therefore, we used the RNA interference method
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Figure 6 Changes of mitochondria membrane potential in A549 cells.
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Notes: (A) Mitochondria membrane potential in A549 cells detected by confocal microscopy (x400). (B) Statistical changes of mitochondria membrane potential in A549
cells. *P<<0.05 represents the mitochondria membrane potential in the groups compared to the control group. #P<<0.05 represents mitochondria membrane potential in the

groups compared to the hyperoxia group.

to study p66Shc gene function in vitro, which can provide
basis and means for gene therapy of some human diseases. '’
We also used the lentivirus to transcript RNA to DNA.'S Its
species characteristic is the integration of its own genome
into the target cell in the no splitting target cells.?'2*
Although we have performed a detailed study for the
effects of p66Shc gene interfering lentivirus vectors on
hyperoxia-induced apoptosis, our study also had a few
weaknesses. The biggest weakness was that our experiment

was performed in vitro only. In following studies, we would
perform the related experiments in an in vivo model, and
would also be applied to the clinical trials.

Hyperoxia could induce intracellular p66Shc high expres-
sion, phosphorylation, turn into mitochondria, and increase
mitochondrial ROS generation decrease the membrane
potential. We constructed targeting shRNA lentiviral vector
which expressed p66Shc, transfected it into human alveolar
type 1I epithelial A549 cells by RNA interference, which
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apoptosis of A549 cells, and reduce alveolar epithelial cell 5217-5222.
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. L. . protects against experimental diabetic glomerulopathy by preventing
hyperoxic lung injury in neonates. diabetes-induced oxidative stress. Diabetes. 2006:55(6):1642—1650.
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Figure S1 Annexin V/PI double staining assays of cells incubated with or without p66ShcshRNA.

Notes: X-axis indicates the numbers of Annexin-V-FITC stained cells. Y-axis indicates the numbers of Pl stained cells. The percentage of apoptosis cells in the up-right
position represents the late stage apoptosis cells, and percentage of apoptosis cells in the left-right position represents the early stage apoptosis cells. The apoptotic rate (%)
was composed with late apoptosis plus the early apoptosis.
Abbreviations: Pl, propidium iodide; FITC, fluorescein isothiocyanate.
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Figure S2 The expressions of XIAP and caspase-9 proteins in A549 cells by immunohistochemical method (£ S, n=5).
Notes: The black arrows represent the positively stained cells. The red scale bar represents the amplification of X200 um.
Abbreviations: XIAP, X-linked inhibitor of apoptosis protein; S, standard deviation.
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