
SCGB3A2 Inhibits Acrolein-Induced Apoptosis through Decreased p53
Phosphorylation

Reiko Kurotani1, Reika Shima1, Yuki Miyano1, Satoshi Sakahara1, Yoshie Matsumoto1,
Yoko Shibata2, Hiroyuki Abe1 and Shioko Kimura3

1Biochemical Engineering, Graduate School of Science and Engineering, Yamagata University, Yonezawa, Yamagata
992–8510, Japan, 2Department of Cardiology, Pulmonology, and Nephrology, Yamagata University School of Medicine,
2–2–2 Iida-Nishi, Yamagata 990–9585, Japan and 3Laboratory of Metabolism, National Cancer Institute, National
Institutes of Health, Bethesda, MD 20892

Received December 12, 2014; accepted March 21, 2015; published online April 24, 2015

Chronic obstructive pulmonary disease (COPD), a major global health problem with
increasing morbidity and mortality rates, is anticipated to become the third leading cause of
death worldwide by 2020. COPD arises from exposure to cigarette smoke. Acrolein, which is
contained in cigarette smoke, is the most important risk factor for COPD. It causes lung
injury through altering apoptosis and causes inflammation by augmenting p53
phosphorylation and producing reactive oxygen species (ROS). Secretoglobin (SCGB) 3A2,
a secretory protein predominantly present in the epithelial cells of the lungs and trachea, is a
cytokine-like small molecule having anti-inflammatory, antifibrotic, and growth factor
activities. In this study, the effect of SCGB3A2 on acrolein-related apoptosis was
investigated using the mouse fibroblast cell line MLg as the first step in determining the
possible therapeutic value of SCGB3A2 in COPD. Acrolein increased the production of ROS
and phosphorylation of p53 and induced apoptosis in MLg cells. While the extent of ROS
production induced by acrolein was not affected by SCGB3A2, p53 phosphorylation was
significantly decreased by SCGB3A2. These results demonstrate that SCGB3A2 inhibited
acrolein-induced apoptosis through decreased p53 phosphorylation, not altered ROS levels.
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I. Introduction
Chronic obstructive pulmonary disease (COPD) is a

major global health problem with increasing morbidity and
mortality rates. It is anticipated that COPD will become the
third leading cause of death worldwide by 2020 [10].
COPD is associated with severe impairment in quality of
life, disability, and increased healthcare costs [2, 17, 37].
COPD, an obstructive airway disease involving chronic
inflammation of the respiratory tract caused by smoke
from cigarettes and biomass fuels [16], is associated with
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emphysema [3, 18, 26, 41]. The proposed pathogenesis of
COPD includes the proteinase–antiproteinase hypothesis,
immunological mechanisms, oxidant–antioxidant balance,
systemic inflammation, apoptosis, and ineffective repair
[49]. Further, excessive oxidative stress is noted in long-
term cigarette smokers [33].

Although cigarette smoke contains numerous chemical
components, acrolein (ACR), which is abundant in ciga-
rette smoke, is thought to be the most important component
of smoke condensate leading to COPD [4]. ACR in-
hibits cell signaling mediated by epidermal growth factor
receptor, mitogen-activated protein kinase (MAPK), and
mammalian target of rapamycin (mTOR). Inhibition of
these signaling pathways alters the regulation of matrix
metalloproteinases (MMPs), such as MMP-1, MMP-2,
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MMP-9, and MMP-14, as well as the regulation of a pro-
teinase inhibitor, tissue inhibitor of MMP (TIMP) 3, in vivo
and in vitro. The alteration results in unbalanced proteinase
activation [14, 15, 19, 24]. Moreover, ACR can induce the
accumulation of macrophages [7] and neutrophils [6] fol-
lowing the production of high levels of proinflammatory
cytokines/chemokines and proteases, including neutrophil
elastase. This accumulation may contribute to alveolar
destruction, tissue injury, and remodeling in COPD [7, 11].
ACR is also a factor responsible for altering apoptosis and
inflammation through increased levels of p53 phosphoryla-
tion and production of reactive oxygen species (ROS) in
human lung cells [42]. ROS are mainly produced in mito-
chondria and can lead to cell injury, DNA damage, and
apoptosis. Apoptosis is increased in the alveolar epithelial
and endothelial cells of COPD patients and is considered to
be an important aspect of COPD pathogenesis. Further-
more, p53 is an important factor in the induction of DNA
damage and apoptosis; serum p53 antibodies are increased
in heavy smokers [25, 29], and p53 expression is increased
in the lungs of smokers with COPD [46].

Secretoglobin (SCGB) 3A2 is a member of the SCGB
gene superfamily, which consists of cytokine-like secreted
proteins of low molecular weight [20, 35, 36]. SCGB3A2
exhibits anti-inflammatory [9] and antifibrotic activities
[23]. SCGB3A2 also exhibits growth factor activity, having
the potential to regenerate epithelial cells in the lung [22].
Macrophage scavenger receptor with collagenous structure
(MARCO), which is expressed in alveolar macrophages in
the lung, was reported as a possible SCGB3A2 receptor [5].
We previously reported the possibility that an SCGB3A2-
specific receptor different from MARCO is present in
mouse fetal lung mesenchymal cells [22]. Thus, SCGB3A2
has the potential for improving respiratory diseases, includ-
ing COPD; however, little is known about the biological
and physiological roles of SCGB3A2 in COPD.

In this study, we investigated the effect of SCGB3A2
on ACR-induced apoptosis in an in vitro cell culture system
as the first step toward understanding whether SCGB3A2
plays a role in COPD pathogenesis and to determine the
potential use of SCGB3A2 in the treatment of COPD. The
results demonstrate that SCGB3A2 inhibited ACR-induced
apoptosis through decreased phosphorylation of p53 but not
through the inhibition of ROS production.

II. Materials and Methods
Cell culture

The mouse lung fibroblast cell line MLg was obtained
from the American Type Culture Collection (Manassas,
VA, USA). Cells were cultured in Dulbecco’s modified
Eagle’s medium (DMEM) supplemented with 10% fetal
bovine serum (FBS) and penicillin-streptomycin mixed
solution (Nacalai Tesque, Kyoto, Japan), at 37°C in 5%
CO2 and 95% air.

Fifty thousand cells were seeded into each well of an

8-well Lab Tek Chamber Glass Slide (Thermo Scientific,
Yokohama, Japan) for the terminal transferase dUTP nick-
end labeling (TUNEL) assay, the annexin V binding assay,
ROS detection, and immunocytochemistry. The next day,
cells were cultured with fresh media containing 0, 15, 30,
and 60 μM ACR (C3H4O) (Tokyo Chemical Industry
Co., LTD., Tokyo, Japan) for 30 min at 37°C. The ACR-
containing media were replaced with fresh media contain-
ing 0 or 300 ng/ml SCGB3A2 and the cells were cultured
for an additional 16 hr, before being subjected to immuno-
cytochemical analyses. One million cells were seeded onto
60-mm-diameter dishes (Greiner Bio-One, Tokyo, Japan)
for immunoblotting; 150 ng/ml SCGB3A2 was added to
the culture media. SCGB3A2 was purified as previously
reported [22].

Assessment of cell apoptosis
The TUNEL assay (DeadEndTM Fluorometoric

TUNEL System; Promega, Fitchburg, WI, USA) and the
annexin V binding assay (Clonetech, Mountain View, CA,
USA) were performed to assess the level of cell apoptosis.
The TUNEL assay detects DNA fragmentation and annexin
V bound to externalized phosphatidylserine on the outer
surface of apoptotic cells. To perform the TUNEL assay,
cells treated with ACR and/or SCGB3A2 were fixed with
4% paraformaldehyde (PFA) in phosphate buffer (PB) at
room temperature (RT) for 15 min. Cells were then incu-
bated in phosphate-buffered saline (PBS), pH 7.4, supple-
mented with 0.2% Triton X-100 (T-PBS) for 15 min at RT.
Next, cells were incubated with recombinant terminal de-
oxynucleotidyl transferase (rTdT) incubation buffer, which
includes Nucleotide Mix, rTdT enzyme, and Equilibration
Buffer (EB), for 1 hr at 37°C in the dark, followed by incu-
bation in EB for 10 min at RT, to label the nicked DNA
with dUTP. The reactions were terminated by incubation in
2×SSC for 15 min at RT. Cell nuclei were stained with 300
nM 4',6-diamino-2-phenylindole (DAPI) (Life Technolo-
gies, Carlsbad, CA, USA) for 5 min in the dark at RT,
washed in PBS 3 times, and finally mounted with CC/
MountTM (Diagnostic BioSystems, Pleasanton, CA, USA).
Nicked DNA was detected with a BX51 fluorescence
microscope (Olympus, Tokyo, Japan). To perform the
annexin V binding assay, the cells that had been treated
with ACR and/or SCGB3A2 were washed in the annexin V
binding buffer contained in the kit. The cells were incu-
bated in annexin V binding buffer containing FITC-
conjugated annexin V (20 μg/ml) and propidium iodide (PI)
(50 μg/ml) for 15 min in the dark to detect dead cells. Cell
nuclei were incubated in T-PBS for 15 min at RT and then
both dead and living cells were stained with 300 nM DAPI
for 5 min in the dark at RT. Cells were fixed with 4% PFA
in PB for 15 min at RT, washed in PBS 3 times, and then
mounted with CC/MountTM. Externalized phosphatidyl-
serine was visualized with FITC-conjugated annexin V and
detected with an FV10i-LIV confocal laser scanning bio-
logical microscope (Olympus). The TUNEL-positive rate
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(%) was determined by counting TUNEL-positive cells and
all nuclei in 5 randomly chosen fields within each well. The
annexin V binding rate (%) was determined by counting the
cells double-positive for annexin V and PI, and all nuclei
stained with DAPI in 5 randomly chosen fields within each
well. Experiments were repeated more than 4 times.

Detection of ROS
Cells treated with ACR and/or SCGB3A2 were incu-

bated in DMEM containing 5 μM CellROX Green Reagent
(Life Technologies, Carlsbad, CA, USA) for 1 hr at 37°C in
the dark. Cells were then fixed with 4% PFA in PB at RT
for 15 min. Cells were incubated with 300 nM DAPI for 5
min in the dark and then mounted with CC/MountTM. Cells
were washed in PBS three times between each step. The
green fluorescence signals were detected with the FV10i-
LIV confocal laser scanning biological microscope. The
fluorescence intensity was determined by using software
installed on the FV 10i-LIV confocal laser scanning biolog-
ical microscope in 5 randomly chosen fields within each
well. Experiments were repeated more than 3 times.

Detection of p53 and phosphorylated p53
Immunocytochemistry using anti-p53 and anti-p-p53

antibody (Cell Signaling Technology, Danvers, MA, USA)
was performed to detect p53 and phosphorylated p53 [p-
p53 (Ser 18)], respectively. In brief, cells treated with ACR
and/or SCGB3A2 were fixed with 4% PFA in PB for 15
min at RT. Cells were incubated in T-PBS for 15 min at RT
and then in 3% BSA in PBS for 1 hr at RT. Cells were incu-
bated with anti-p53 or anti-p-p53 antibody overnight at
4°C, followed by Alexa Fluor 488-conjugated goat anti-
mouse IgG or Alexa Fluor 488-conjugated donkey anti-
rabbit IgG (Life Technologies), respectively for 30 min at
RT in the dark. Nuclei were stained by incubation with 300
nM DAPI and cells were mounted with CC/MountTM.
Fluorescent signals were observed using the FV10i-
LIVconfocal laser scanning biological microscope. Cells
positive for p53, p-p53, and DAPI were counted in 5 ran-
domly chosen fields within each well. Experiments were
repeated more than 6 times.

Immunoblotting was performed as described by
Kurotani et al. [21] using the above-mentioned antibodies
and anti-β-actin antibody (Sigma-Aldrich, Missouri, USA).
All immunoreactive bands were visualized using Immuno-
Star LD (WAKO, Osaka, Japan) or ECL (GE Healthcare,
Buckinghamshire, UK) chemiluminescence reagents with
a MicroChemi (Bio-Imaging Systems, Jerusalem, Israel)
imaging system. The density of immunoreactive bands was
analyzed using the Image J software. Experiments were
repeated more than 6 times.

Statistical analysis
Values for ROS detection, immunocytochemistry, and

immunoblotting are expressed as mean±SEM. Statistical
analyses of the results of the TUNEL and annexin V

binding assays were performed using the chi-square test.
Results of the ROS detection and the detection of p53- and
p-p53-positive cells were analyzed using Student’s t-test.
Differences resulting in P values <0.05 were considered
statistically significant.

III. Results
Decrease in ACR-induced apoptosis by SCGB3A2

The TUNEL assay and the annexin V binding assay
were performed to detect ACR-induced apoptosis. The
number of TUNEL-positive cells increased by ACR (Fig.
1A-b, e, h) compared with that of control cells (Fig. 1A-a,
d, g). Annexin V-bound cells, indicative of apoptosis, were
observed to have a decrease in apoptotic volume with
strong green fluorescent signals in ACR-stimulated cells
(Fig. 1C-a); these signals were decreased by SCGB3A2
(Fig. 1C-b). The number of Annexin V-bound cells was
also increased by ACR, compared with control cells (Fig.
1D). ACR-induced apoptosis was markedly decreased by
SCGB3A2 (Fig. 1A-c, f, i, C, D). Apoptosis was induced
by ACR in a dose-dependent manner, and SCGB3A2
reduced ACR-induced apoptosis at all doses examined (Fig.
1B, D).

Effect of SCGB3A2 on ACR-induced production of ROS
ROS levels were measured to evaluate the effect of

SCGB3A2 on ACR-induced production of ROS. There was
almost no production of ROS in healthy cells (Fig. 2A-a, d,
g, j). Exposure to ACR induced the production of ROS, as
expected (Fig. 2A-b, e, h, k), and the increase in ROS was
ACR dose-dependent (Fig. 2B). The ACR-induced produc-
tion of ROS was not significantly decreased by SCGB3A2
at any concentration of ACR used (Fig. 2A-i, l, B).

Decrease in p53 phosphorylation by SCGB3A2
Immunocytochemistry and immunoblotting for phos-

phorylated p53 (p-p53 (Ser 18)) and whole p53 were per-
formed to determine whether p53 phosphorylation (Ser 18)
was altered by ACR and/or SCGB3A2. In these experi-
ments, cells were stimulated by treatment with 15 μM
ACR. The number of cells expressing p-p53 (Ser 18)
increased by ACR (Fig. 3A-b, e, h, k) compared with that
of control cells (Fig. 3A-a, d, g, j). This effect was signifi-
cantly decreased by SCGB3A2 (Fig. 3A-c, f, i, l) compared
with the ACR-stimulated cells (Fig. 3A-b, e, h, k). The per-
centage of p-p53 (Ser 18)-expressing cells stimulated by
ACR was significantly decreased by SCGB3A2 (Fig. 3C).
On the other hand, the number of cells expressing whole
p53 was similar under all conditions (Fig. 3B), and regard-
less of treatment with ACR and/or SCGB3A2 (Fig. 3D).

The presence of p-p53 (Ser 18), determined by immu-
noblotting, was drastically increased by ACR, and this
phosphorylation was significantly decreased by SCGB3A2
(Fig. 3E). The immunoreactive level of p-p53 (Ser18) was
decreased to about 37% in the presence of SCGB3A2 com-
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pared with the immunoreactive level of p-p53 (Ser18) in
the absence of SCGB3A2 (Fig. 3F). The immunoreactive
bands for whole p53 and β-actin were not changed under
any conditions (Fig. 3E and F).

IV. Discussion
This study revealed a new role for SCGB3A2 as an

anti-apoptotic agent in experimental ACR exposure, using
the mouse normal lung fibroblast cell line MLg. SCGB3A2
is known to be an anti-inflammatory cytokine-like protein
[9] with growth factor [22] and antifibrotic [23] activities.
Because ACR contained in cigarette smoke is considered to
be the most important risk factor for COPD [4, 32],
SCGB3A2 may potentially be used as a tool to improve
COPD.

A COPD model mouse has been established by the use

of ACR [7] or smoking [12, 30]. ACR has also been used to
create cell death models in various cell lines [31, 34, 47,
50]. The mechanism of ACR-induced cell death, including
apoptosis, has been studied in the human alveolar adenocar-
cinoma cell line A549 [42]. Apoptosis in lung structural
cells, such as alveolar epithelial and endothelial cells, is
assumed to be an important upstream event in the patho-
genesis of COPD [13]. In the present study, apoptosis of
MLg cells was induced by ACR stimulation. The ratio of
apoptotic cells was significantly decreased by SCGB3A2 in
the presence of various concentrations of ACR (15, 30, and
60 μM), showing that SCGB3A2 suppressed ACR-induced
apoptosis. In particular, SCGB3A2 markedly decreased the
apoptosis ratio in the presence of 15 μM ACR. Since ACR
was shown to induce cell death through the production of
ROS and phosphorylation of p53 using the A549 cell line
[42], we investigated the effect of SCGB3A2 on ACR-

SCGB3A2 decreases ACR-induced apoptosis. A. Images from the TUNEL assay and nuclear staining. TUNEL-positive cells were stained with
green fluorescence (a–c) and nuclei were stained with blue fluorescence using DAPI (d–f). Merged images are shown in the lowest panel (g–i). No
TUNEL-positive cells were observed in the control cells with (data not shown) or without SCGB3A2 (a and g). The number of TUNEL-positive cells
was increased by ACR stimulation (b and h). The number of TUNEL-positive cells increased by ACR was decreased by SCGB3A2 (c and i). Represen-
tative images with or without 15 μM ACR stimulation are shown. Bar=100 μm. B. Effect of ACR on the TUNEL-positive rate. The rate is expressed as
the percentage of TUNEL-positive cells within the cell population. *P<0.05 between ACR-exposed cells with and without SCGB3A2 (n=4). C. Images
from the annexin V binding assay and nuclear staining. Annexin V-positive cells were visualized with green fluorescence using FITC-conjugated
annexin V; the nuclei of dead cells were stained with red fluorescence using PI; and then the signals were merged (a and b). All nuclei were stained by
DAPI (data not shown). No annexin V-positive cells were observed in control cells with or without SCGB3A2 (data not shown). Representative images
from experiments with 15 μM ACR stimulation in the absence or presence of SCGB3A2 are shown. Bar=25 μm. D. Effect of ACR concentration on the
annexin V-positive rate. The rate is expressed as the percentage of annexin V and PI double-positive cells within the cell population. *P<0.05 com-
paring ACR-exposed cells with and without SCGB3A2 (n=6).

Fig. 1. 

64 Kurotani et al.



induced ROS production and phosphorylation of p53. ROS
was increased by ACR in a dose-dependent manner, but
ROS production was not affected by SCGB3A2. This was
unexpected because our previous DNA microarray studies
using lungs of mice that were treated with or without
SCGB3A2 for 12 hr, demonstrated that the expression of
genes involved in “repression of ROS producing systems”
were up-regulated by SCGB3A2 [22]. ACR has been found
to induce the generation of ROS, such as superoxide anion
(–O2

−) and hydroxyl radical (–OH), and to initiate lipid per-
oxidation [1, 39]. Inside the cell, the superoxide anion is
converted to hydrogen peroxide (H2O2) and oxygen (O2) by
superoxide dismutase (SOD), and the resulting H2O2 is con-
verted into H2O and O2 by catalase (CAT) and glutathione
peroxidase (GPX) [28]. Our previous DNA microarray
study [22] showed that SCGB3A2 increased expression of

SOD3 and GPX3. However, SOD3 is predominantly found
in the extracellular matrix of mammalian tissues [27, 38]
and GPX3 is secreted into the extracellular fluid and
present in plasma and serum [43]. Thus, it is conceivable
that ACR-induced production of ROS is not suppressed by
SCGB3A2.

The effect of SCGB3A2 on the phosphorylation of
p53 was investigated in the presence of 15 μM ACR and/or
SCGB3A2 by using immunocytochemistry and immuno-
blotting. The level of p-p53 was increased by ACR, and
significantly decreased by SCGB3A2, as determined by
using immunocytochemistry. On the other hand, the num-
ber of whole p53-expressing cells was not changed under
any conditions, as determined using immunocytochemistry.
By immunoblotting, the immunoreactive bands for p-p53
were markedly increased by ACR and decreased to control

Effect of SCGB3A2 on ACR-induced production of ROS. A. Images from the detection of ROS and nuclear staining. The production of ROS,
visualized using CellROX Green Reagent (green signal, g–i), was increased by ACR (h and k). The ACR-induced production of ROS was not changed
by SCGB3A2 (i and l). No green fluorescence signals for ROS were observed in control cells with (data not shown) or without (g) SCGB3A2. Cell
morphology was observed by using a phase-contrast microscope (a–c); the nuclei were stained with DAPI (d–f). The green fluorescence signals for
ROS and blue fluorescence signals for nuclei were merged (j–l). Representative images with or without 15 μM ACR stimulation are shown. Bar=50 μm.
B. Effect of ACR concentration on the production of ROS. Data shown are the average of three independent experiments (n=3).

Fig. 2. 
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levels in the presence of SCGB3A2. The immunoreactive
bands for whole p53 and β-actin were detected at similar
levels in all conditions. These results demonstrate that
SCGB3A2 inhibits the p53 phosphorylation induced by
ACR. The serine residue at codon 15 of human p53 (equiv-
alent to Ser 18 of murine p53) is phosphorylated by activa-
tion of ataxia telangiectasia mutated (ATM), ataxia
telangiectasia and Rad3-related protein (ATR), and DNA-
activated protein kinase (DNA-PK), all of which are mem-
bers of the phosphoinositide 3-kinase family [8, 45, 48]. In
addition, extracellular signal-regulated kinase (ERK) and
p38 MAPK have a direct role in the UVB-induced phos-
phorylation of p53 at Ser 15 in vivo [44]. It was also

reported that protein phosphatase-2A (PP2A) directly
dephosphorylates human p53 (Ser 15) in vitro and in vivo
[40]. Based on this information, it is possible that
SCGB3A2 may suppress the activities of ATM, ATR,
DNA-PK, ERK, and/or p38 MAPK to phosphorylate p53
and/or facilitate the activation of PP2A. MARCO has been
reported as a receptor for SCGB3A2 [5], however MARCO
is not expressed in epithelial and fibroblastic cells, includ-
ing MLg cells [22]. This data led us to suggest the presence
of an SCGB3A2-specific receptor [22]. Since nobody has
identified this receptor, the cell signaling pathway activated
after the binding of SCGB3A2 to the receptor is still
unknown. Further studies are required to address these

Effect of SCGB3A2 on phosphorylation of p53. A. Images of phosphorylated p53 (p-p53) and nuclear staining. The level of p53 phosphorylation
(on Ser 18) induced by ACR (h and k) was decreased by SCGB3A2 (i and l). Cell morphology was observed using a phase-contrast microscope (a–c),
and nuclei were stained with DAPI (d–f). p-p53 (Ser 18) was visualized as green fluorescence signals within the nuclei (h and i). No green fluorescence
signals for p-p53 were observed in control cells with (data not shown) or without (g) SCGB3A2. The green fluorescence signals for p-p53 (Ser 18) and
blue fluorescence signals for nuclei were merged (j–l). Representative images with and without 15 μM ACR stimulation are shown (n=5). Bar=50 μm.
B. Images of whole p53 and nuclear staining. The expression of whole p53 was not changed under any conditions: control with (data not shown) and
without SCGB3A2 (g), 15 μM ACR stimulation (h), ACR stimulation in the presence of SCGB3A2 (i). Cell morphology was observed using a phase-
contrast microscope (a–c) and nuclei were stained with DAPI (d–f). p53 was visualized as green fluorescence signals in nuclei (g–i). The green fluores-
cence signals for p53 and blue fluorescence signals for nuclei were merged (j–l). Representative images with 15 μM ACR stimulation are shown (n=5).
Bar=50 μm. C. Effect of ACR on the p53 (Ser 18)-positive cell rate. The rate is expressed as the percentage of p53 (Ser 18)-positive cells in the cell
population. Data shown are the average of five independent experiments (n=5). *P<0.05. D. Effect of ACR on the whole p53-positive cells rate. The
rate is expressed as the percentage of whole p53-positive cells within the cell population. Data shown are the average of five independent experiments
(n=5). NS: not significant. E. Immunoblotting for p-p53 (Ser 18), whole p53, and β-actin. Phosphorylation of p53 was increased by ACR (15 μM). The
intensity of the p-p53 (Ser 18)-specific band was decreased by SCGB3A2 (150 ng/ml). No immunopositive bands for p-p53 (Ser 18) were detected in
control cells with or without SCGB3A2. The immunopositive bands for whole p53 and β-actin were not changed under any conditions. The image of a
representative immunoblot is shown. More than six independent experiments were carried out, and similar results were obtained. F. The ratio of p-p53
(Ser 18) per whole p53. The presence of SCGB3A2 reduced the immunopositive density for p-p53 (Se 18) in ACR-treated cells to 37% of its value in
the absence of SCGB3A2. Data shown are the average of six independent experiments (n=6). *P<0.05.

Fig. 3. 
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questions.
In conclusion, this study demonstrated that SCGB3A2

inhibits ACR-induced apoptosis in MLg cells, in part
through decreased phosphorylation of p53.
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