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ABSTRACT: It is known that cluster of differentiation 142 (CD142) is closely related to the tumorigenesis of Wilms’
tumor (WT). However, the underlying mechanism of CD142-regulated WT tumorigenesis remains unknown. CD142 can
upregulate the expression of autophagy and apoptosis-inhibiting factor B-cell lymphoma-2 (BCL2). This study aimed to
investigate whether CD142 regulates the WT tumorigenesis through the inhibition of BCL2-dependent autophagic cell
death and apoptosis. Our results showed that CD142-positive sorting WT cell line WiT49 had stronger survival capacity
and migratory function, while CD142-negative WiT49 cells were contrary. Moreover, xenogeneic tumor experiments
showed that nude mice with CD142* WiT49 cells had stronger tumorigenicity in vivo. Importantly, CD142* WiT49
cells had higher protein level of BCL2, weaker autophagy, weaker apoptosis, and more significant interaction of BCL2
with Beclinl and BAX; whereas CD142~ WiT49 cells showed the opposite effects. However, BCL2 inhibition with ABT-
737 intervention rescued the inhibited autophagy and apoptosis and promoted the survival and migratory function in
CD142* WiT49 cells. Overall, this study demonstrated that CD142 inhibits the autophagic death and apoptosis by the

overexpressed BCL2, which enhances the tumorigenesis of WT.
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INTRODUCTION

Wilms’ tumor (WT) is a common malignant embry-
onal tumor of the kidney, accounting for 6% of the
whole malignant tumors in children [1]. WT was
first identified by Max Wilms in 1899 [2]. After
decades of research and development on treatment,
the prognosis of patients with WT has been greatly
improved. With multidisciplinary (surgery, radio-
therapy and chemotherapy) and individualized treat-
ments, the overall survival rate of WT is approximately
90%. However, the prognosis is still poor in some
WT patients due to recurrence, metastasis, and so
on [3-5]. Furthermore, the existing treatments can
result in serious side effects including musculoskele-
tal complications, cardiotoxicity, renal insufficiency,
reproductive problems, and a second malignant neo-
plasm [6]. Therefore, in-depth study of the key regu-
latory molecules in the development of WT is of great
significance for optimizing the diagnosis and treatment
of the tumour and improving the prognosis of WT
patients.

As a cell surface biomarker, CD142 (also known
as tissue factor, TF or F3) is closely related to the
tumorigenesis of multiple malignant tumors [7-10].
Firstly, CD142 is expressed in many types of tumors
and used as an independent risk factor to predict the
prognosis of patients with malignancies [11-14]. In

vitro studies also showed that CD142 can promote
the mobility of cancer cells [15-17]. Importantly,
the positive expression of CD142 can be found in
the WT tissues, and overexpressed CD142 is a crit-
ical risk factor for recurrence and mortality of WT
patients [11]. However, the potential significance of
CD142-regulated WT tumorigenesis is still unclear.
Apoptosis is the most common programmed death.
Autophagy, as a highly conserved cellular mechanism,
degrades damaged or aged organelles, decomposes
unnecessary macromolecules or pathogens, releases
nutrients and energy, and then maintains cell viability.
Autophagy is termed as protective autophagy due to its
cytoprotective effect. However, overloaded autophagy
can result in cell death, i.e., autophagic cell death,
which is the most common form of death besides
apoptosis. Both autophagic cell death and apopto-
sis are the significant suppressive factors for many
malignant tumors. CD142 is known to upregulate
the expression of BCL2 [18,19]. Of note, BCL2 can
inhibit apoptotic signal transduction by binding pro-
apoptotic molecule, Bax [20]. Furthermore, BCL2
can also suppress autophagy activation by binding
autophagy molecule, Beclinl, and preventing Beclinl
from entering autophagy flux [21]. BCL2-Beclinl-
autophagy signal transduction is a pivotal mechanism
for driving autophagic cell death, which is reflected in
the repression of a variety of malignancies [22-24].
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Thus, we speculate that CD142 could promote the WT
tumorigenesis by upregulating BCL2 expression and
then inhibiting apoptosis and autophagic death.

Our study aimed to investigate the roles of CD142
in the tumorigenicity, BCL2 protein level and inter-
actions, autophagy and apoptosis of WT in vitro and
in vivo by fluorescence activated cell sorting (FACS).
Finally, combined with the pharmacological inhibition
of BCL2, the significance of BCL2 in CD142-regulated
autophagy, apoptosis and tumorigenesis of WT was
further explored by rescue assays.

MATERIALS AND METHODS
Cell culture

Human WT cell lines WT-CLS1, WiT49, and normal
renal tubular epithelial cell line HK-2 were purchased
from the American Type Culture Collection (ATCC,
Manassas, USA). The cell lines have been authenti-
cated using STR profiling. Cells were incubated in Dul-
becco’s modified eagle medium (DMEM; ThermoFisher
Scientific, Waltham, USA) supplemented with 10%
Fetal Bovine Serum (FBS; GIBCO, Grand Island, USA),
and kept under 37°C and 5% CO,. In all in vitro
functional experiments, WT cell lines were treated with
corresponding ligand FVIIa (10 nM in all experiments).

Application of flow cytometry in sorting CD142+
and CD142~ cells

With the help of Fc receptor blocking solution (Human
TruStain FCX receptor, BioLegend, San Diego, USA),
cells (5% 10°/tube) were pretreated for 15 min at room
temperature to block non-specific binding. The cells
were stained using APC anti-human CD142 antibody
(BioLegend) and collected on MoFlo-XDP flow cytom-
etry (Beckman Coulter, Breya, USA). The antibody
was mixed with Dulbecco’s Phosphate-Buffered Saline
(DPBS; GIBCO; without calcium and magnesium ions)
containing 0.1% bovine serum albumin (BSA; GIBCO)
to make 30 pl reaction system, and incubated on ice
for 15 min. Before starting the machine, cells were
resuspended by adding complete DMEM (containing
10% DFBS) to make the 300 pl liquid volume. The
cells were transferred to the flow tube and detected
by flow cytometry. During sorting process, the success
rate of cell sorting was stable at about 80% (shown
by flow cytometry). The harvested cells were CD142*
cells, and the remaining cells in the flow tube were
CD142~ cells. These two types of cells were further
cultured. The sorting efficiency was identified using
Western Blot.

Western blot analysis

The indicated cells were lysed in lysis buffer containing
1% Triton X-100 and centrifuged. 10% Sodium do-
decyl sulfate polyacrylamide gel electrophoresis (SDS-
PAGE; ThermoFisher Scientific) gel was used to dis-
solve the supernatant (soluble fraction), while the par-
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ticles (insoluble fraction) were suspended in the boil-
ing SDS-PAGE loading buffer and ultrasonically treated
to dissolve the protein. Next, proteins were trans-
ferred onto polyvinylidene difluoride (PVDF; Milli-
pore, Boston, USA) membrane, followed by incubating
with the antibodies targeting rabbit CD142 (#97438),
LC3 (#2775), PARP (#9532), BCL2 (#15071), Be-
clinl (#4122), Bax (#5023), and GAPDH (Cell Sig-
naling Technology, Boston, USA) dissolved in 5%
bovine serum albumin overnight at room tempera-
ture. Ultimately, the membranes were incubated with
Horseradish peroxidase (HRP)-conjugated secondary
antibodies (Cell Signaling Technology) for 1 h at room
temperature. The bands were analyzed using Chemi-
luminescence System (Amersham Image 600, General
Electric, Boston, USA).

Detection of apoptosis

The apoptosis level was assessed through Annexin V-
FITC/PI staining. After the specific treatment in the
experimental design, the indicated cells were collected,
and then staining was performed according to man-
ufacturer’s protocols. Next, the apoptotic cells were
measured and quantitatively analyzed using the flow
cytometer (BD Accuri C6 Plus, BD Biosciences, USA).
The apoptosis was also evaluated by measuring Cas-
pase3 activity using ApoAlert Caspase fluorescent assay
kit (Clontech, San Francisco, USA). The cells on 6-well
plates were treated with the given treatments, lysed in
120 pl lysis buffers, and incubated on ice for 10 min.
120 pl reaction buffer containing 12 pl Caspase3 fluo-
rescent substrate (1 mM) was added to each well and
incubated for 1 h at 37°C. The fluorescent intensity
was quantified with a fluorospectrophotometer (Syn-
ergy2, BioTek, Vermon, USA; excitation at 400 nm and
emission at 505 nm). The cells treated by Caspase3
inhibitor (DEVD-CHO, MedChemExpress, New Jersey,
USA) were applied as a negative control to exclude the
nonspecific hydrolysis of the substrate.

Trypan blue exclusion assays

Total death level of indicated cells was assessed via
trypan blue staining. The treated cells were sus-
pended, and 0.4% trypan blue solution (Solarbio,
Beijing, China) was added at a volume ratio of 9:1.
Subsequently, corresponding cells were quantified by
an optical microscope. Cells failing to exclude dyes
were considered dead cells. The total death rate =
number of dead cells/number of total cells.

Cell proliferation assays

Cell proliferation was assessed using cell counting kit-
8 (CCK-8; Dojindo, Shanghai, China). Cells were cul-
tured in 96-well plates at a density of 2500 cells/well,
and then received different treatments. Subsequently,
CCK-8 reagents were added into each well, and then
cells were incubated in the darkness condition for 1 h.
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Ultimately, the optical density at 450 nm (OD450)
was measured by using Varioskan Flash reader (Ther-
moFisher Scientific).

Co-immunoprecipitation (Co-IP) assays

Total protein was extracted by RIPA lysis and extraction
Buffer (89900, Thermol Fisher Scientific, USA). Next,
we cleaned the beads using 100 pl ice buffer, added
100 nl antibody-bound buffer, revolved the antibody
and magnetic beads for 30 min, and rinsed the beads
3 times, each with 200 pl buffer for 5 min. Cell lysates
and antibody-bound magnetic beads were incubated
for 1 h at room temperature and cleaned using 200 yl
buffers for 5 min each time. The beads were rinsed
once using 20 pl elution buffer to remove the super-
natant. The cell lysates were extracted for Co-IP using
anti-Beclin1 antibody (Cell Signaling Technology), and
then Western Blot with anti-BCL2 antibody was used to
examine the precipitates.

Transmission Electron Microscope (TEM) analyses

The preparation of cell sections, staining, and TEM
analysis were performed according to manufacturer’s
protocols (Servicebio, Wuhan, China). Then, the
stained sections were observed using the Hitachi 7700
transmission electron microscope (Tokyo, Japan). The
formation of autolysosomes was evaluated by counting
the number of autolysosomes in corresponding cells
(45 cells from 3 independent assays).

Cell migration assays

Cell migration was measured using Transwell assays.
Treated cells suspended in serum-free DMEM were
seeded onto the upper chamber of a Transwell (24-well
insert, Millipore, Billerica, USA). DMEM containing
20% fetal bovine serum was added to the lower cham-
ber. After 36 h of incubation, the cells migrating into
lower surface of the inserts were fixed, stained with 1%
crystal violet, and photographed. The migration level
was measured by counting the number of stained cells.

Animal experiments

4~6-week-old male athymic BALB/c nude mice were
obtained from the Animal center of Gem Pharmatech
Co., Ltd. (Nanjing, China). The corresponding cells
were inoculated subcutaneously on the ventral side of
the right rib at the density of 4 x 10° cells per mouse
(8 mice/group). The volumes of xenografts in each
group of mice were measured every three days to ob-
serve the tumor growth. The shortest diameter (A) and
the longest diameter (B) were measured with a caliper
to determine the xenograft volume. The volume (V)
was calculated using the formula V = (A? x B)/2.
After 30 days, tumor-bearing mice were sacrificed via
cervical dislocation under anesthesia with thiopen-
tal (15 mg/kg), and all tumors were removed and
weighed. The sacrifice of mice was confirmed when

the heart and breathing stopped. These experimental
protocols were approved by the Institutional Animal
Care and Use Committee of First Affiliated Hospital of
Gannan Medical University (Gannan, China). All mice
were housed in a specific pathogen-free facility with
barrier, the room temperature at 20~30°C, and the
humidity 60~80%. The mice were fed a SPF mouse
chow and sterile water.

Statistical analysis

Statistical analyses were performed using SPSS19.0.
The data were presented as mean &+ SEM. For compar-
isons, Student’s t-test, one-way ANOVA analysis, and
two-way ANOVA analysis were carried out. Bonferroni
test was used for Post-Hoc multiple comparisons of
one-way or two-way ANOVA. p < 0.05 indicated sig-
nificant difference.

RESULTS

CD142* WT cells had stronger survival and
migration ability

We first investigated the expression of CD142 in WT
cell lines and renal epithelial cell line. It was observed
that CD142 protein expression was significantly in-
creased in WT cell lines WiT49 and WT-CLS1 compared
with renal epithelial cell line HK-2 (Fig. 1A). Then,
we sorted CD142" and CD142~ WiT49 cells by FACS
assays. The cell sorting efficiency was verified using
Western Blot assay (Fig. 1B). As shown in Fig. 1B,
CD142" WiT49 cells showed a higher level of prolifera-
tion than CD142~ or control cells (Fig. 1C). Moreover,
the proliferation level of CD142™ WiT49 cells was
significantly lower than that of control cells (Fig. 1C).
In addition, compared with CD142™ or control WiT49
cells, CD142" cells showed lower total death level
(Fig. 1D). Moreover, the total death level of CD142~
WiT49 cells was significantly higher than those of
control cells (Fig. 1D). Remarkably, CD142* WiT49
cells showed a higher migration level than CD142~ or
control cells (Fig. 1E-F). Furthermore, the migration
level of CD142~ WiT49 cells was significantly lower
than that of control cells (Fig. 1E-F).

Nude mice with CD142* WT cells had stronger
tumorigenicity in vivo

The in vitro effect of CD142 on WT cells has been
elucidated. The in vivo effect of CD142 on WT needs to
be further clarified. We inoculated CD142%, CD142™,
and control WiT49 cells into nude mice. The in vivo
inoculation efficiency of the above cells was verified
by Western Blot assay (Fig. 2D-E). As shown in Fig. 2B,
compared with the tumors in the nude mice inoculated
with CD142~ or control cells, those of the nude mice
inoculated with CD142% cells had greater size and
weight (Fig. 2A-B). In addition, the nude mice inoc-
ulated with CD142™ cells had smaller size and weight
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Fig. 1 Stronger survival and migration ability in CD142* WT cells. (A), CD142 protein expression in human WT cell lines
WT-CLS1, WiT49 and normal renal tubular epithelial cell line HK-2; (B), CD142 protein expression in CD142~, CD142* WiT49
cells by fluorescence activated cell sorting and control cells; (C), Corresponding cell proliferation assessed by CCK-8 assays;
(D), Total death level of corresponding cells incubated for 24 h measured by trypan blue staining; (E), Corresponding cell
migration assessed by Transwell assays. Scale bar, 100 pm; (F), The histogram representing migratory cell number in each
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ANOVA test and Bonferroni Post-Hoc multiple comparisons. Cont, control group.
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Fig. 2 Stronger tumorigenicity in vivo in Nude mice with CD142% WT cells. Different sorting cells were inoculated into nude
mice. 30 days later, the whole mice were killed, and tumors were removed and weighed. (A), Representative images of the
removed tumors from each group; (B), The histogram representing the weights of the removed tumors (n = 8); (C), Statistical
graph displaying the growth curves of tumor volumes from each group (n = 8); (D-E), CD142 protein expression of tumor
tissues from each group (n = 8). Results are expressed as mean+SEM. * p < 0.05, ** p < 0.01, *** p < 0.001 by one-way
ANOVA test and Bonferroni Post-Hoc multiple comparisons. Cont, control group.
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of tumors than control WiT49 cells (Fig. 2A-B). Consis-
tently, nude mice inoculated with CD142* cells had a
higher tumor growth curve than nude mice inoculated
with CD142 or control cells (Fig. 2C). Moreover, nude
mice inoculated with CD142~ cells had a lower tumor
growth curve than control cells (Fig. 2C).

CD142* WT cells had lower autophagy activity and
apoptosis level

CD142 is known to promote BCL2 expression [18,19].
Accordingly, we further investigated the effects of
CD142 on BCL2 protein level, autophagy activity, and
apoptosis level in WT cells. Compared with CD142™ or
control WiT49 cells, CD142* cells showed a stronger
BCL2 protein expression and a weaker LC3 transfor-
mation rate (LC3II/I) and cleaved-PARP expression
(Fig. 3A). In addition, CD142~ WiT49 cells had a
lower BCL2 protein expression than control cells, but
a higher LC3 transformation and cleaved-PARP expres-
sion (Fig. 3A). Similarly, the number of autolysosomes
in CD142% WiT49 cells increased significantly com-
pared with that of CD142~ or control cells (Fig. 3B-C).
Moreover, CD142~ WiT49 cells had more autolyso-
somes than control cells (Fig. 3B-C). Apoptotic cells
observed by Annexin V-FITC/PI staining showed a sim-
ilar trend to the number of autolysosomes (Fig. 3D-E).
The above results indicated that CD142 promoted
BCL2 expression and inhibited autophagy activity and
apoptosis level in WT cells. The significance of CD142
in BCL2-Beclinl/Bax complexes of WT cells is also
worthy of further exploration. As shown in Fig. 3E the
co-immunoprecipitation capacity of BCL2 and Beclinl
or Bax in CD142~ WiT49 cells decreased, while the co-
immunoprecipitation capacity of BCL2 and Beclin1 or
Bax in CD142™ cells increased, supporting that CD142
can promote the interaction between BCL2 and Beclinl
or Bax.

Treatment of ABT-737 reversed the attenuated
autophagy and apoptosis in CD142* WT cells

We documented that CD142 can promote BCL2 protein
expression and inhibit the autophagy and apoptosis
in WT cells. The roles of BCL2 in CD142-regulated
autophagy activity and apoptosis level in WT cells
should also be further explored. As shown in Fig. 4A,
compared with control WiT49 cells, CD142* cells had
weaker LC3 transformation and cleaved-PARP expres-
sion, which was reversed by BCL2 inhibitor, ABT-737.
We used chloroquine, an autophagy flux blocker, to
verify the fluency of autophagy flux in our experimen-
tal system. As shown in Fig. 4B, the addition of chloro-
quine increased the LC3 transformation of CD1427,
CD142" and control WiT49 cells; and LC3 transforma-
tion showed a similar trend to that of Fig. 3A in the
absence or presence of chloroquine, which proved the
reliability of our experimental system. In addition, the
detection of p62 showed that in the presence or ab-

sence of chloroquine, p62 protein level increased with
the increase of CD142 expression in the three groups.
Moreover, p62 expression level in chloroquine groups
was higher than that in non-chloroquine groups. Com-
bined with the detection results of LC3 and p62, we
believed that under chloroquine intervention, although
the LC3 transformation in CD142™ cells is the highest,
considering the strongest BCL2-dependent autophagy
and the lowest p62 level, CD142 plays an inhibitory
role in the autophagy activity in WT cells, including
autophagy flux.

In addition, compared with control WiT49 cells,
CD142* cells had lower level of Caspase3 activity and
total death, which was recovered by ABT-737 admin-
istration (Fig. 4C-D). Consistently, the elevated level
of proliferation and migration in CD142% WiT49 cells
was reversed by ABT-737 administration (Fig. 4E-G).
As shown in Fig. S1A-B, treatment with 3-MA or Z-VAD
promoted the proliferative capacity of CD142™ and
control cells, supporting the contribution of inhibition
of autophagy or apoptosis to WT cell survival. More-
over, treatment with 3-MA or Z-VAD slightly increased
the proliferation level of CD142™ cells. However, there
was no statistical difference between the two groups
(Fig. S1A-B).

DISCUSSION

CD142 is known to be an important biomarker for
predicting the prognosis of WT [11]. Our results also
showed that WT cells had increased CD142 expression
compared with renal epithelial cells. However, how
CD142 regulates WT tumorigenesis is still unknown.
CD142 can upregulate BCL2, and BCL2 functions as
an anti-apoptotic factor and an autophagic inhibitor,
which leaves an interesting scientific issue for our
research, whether CD142 can inhibit autophagic cell
death and apoptosis of WT by promoting BCL2 ex-
pression, thus promoting WT tumorigenesis. In order
to answer the above question, we applied FACS as-
says targeting CD142, combined with xenotumor tech-
nology and pharmacological intervention, to explore
the roles of BCL2-Beclinl-autophagy and BCL2-Bax-
apoptosis signaling in CD142-regulated WT tumorige-
nesis. Our data revealed for the first time a novel sig-
naling pathway related to WT tumorigenesis, CD142-
BCL2-autophagy inactivation/apoptosis inhibition.
First of all, CD142* WT cells by FACS assays
showed higher levels of survival and migration than
control and CD142™ WT cells. In vivo assays also
showed that the inoculation of CD142* WT cells sig-
nificantly enhanced the growth of xenografts in nude
mice. However, compared with CD142™ and control
cells, CD142" WT cells had lower level of autophagy
and apoptosis. Previous studies have shown that
autophagy inhibition exists in clinical specimens of
WT [25]. From our study, it was observed that CD142
overexpression significantly inhibited the autophagy
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LC3 transformation in corresponding cells incubated for 12 h; (B), The formation of autolysosomes in corresponding cells
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independent experiments. ** p < 0.01, *** p < 0.001 by one-way ANOVA test and Bonferroni Post-Hoc multiple comparisons.
Cont, control group; IB the antibody for immunoprecipitation; IB, the antibody for immunoblot.

responses of WT cells. Apoptosis and autophagy are  and defective or inadequate levels of autophagy or
known as type 1 and type 2 programmed deaths, apoptosis can lead to cancer [26]. Combining the
respectively. A previous study showed that both au- above results, it was suggested that CD142 enhanced
tophagy and apoptosis are tumor suppressor pathways, the tumorigenicity of WT through the inhibition of
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Bonferroni Post-Hoc multiple comparisons. Cont, control group.

apoptosis and autophagic cell death. More impor-
tantly, CD142" WT cells showed higher BCL2 expres-
sion and more significant interaction between BCL2
and Beclinl/Bax than the CD142~. BCL2 molecule
protects cells from programmed cell death, whose
overexpression is proposed to be tumorigenic, and
classical WT also expresses a large amount of BCL2
mRNA and protein [27]. Therefore, it could be inferred
that CD142 promotes WT cell survival by overexpress-
ing BCL2. Under the corresponding stress, BCL2-

Beclinl complex is dissociated, leading to Beclinl en-
tering autophagy flux and subsequent autophagy acti-
vation [21, 28]. The pro-apoptotic molecules including
Bax can also cause subsequent apoptotic signal trans-
duction after breaking away from the connection of
BCL2 [20]. It is indicated that CD142 prevents Beclinl
or Bax from dissociating from corresponding com-
plexes through BCL2 upregulation, which suppresses
BCL2-dependent autophagy activation and apoptosis.
It was also previously reported that the inhibition
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BCL2 bind to Bax and Beclinl molecules, which inhibits
the release of Beclinl to autophagy flux and Bax-induced
apoptotic signal transduction. Therefore, CD142 suppresses
Beclinl-dependent autophagic cell death and Bax-dependent
apoptosis by enhancing BCL2 expression, thereby promoting
WT tumorigenesis.

of Beclinl protein expression and the decreased au-
tophagy activity coexist in WT tissues [25]. Therefore,
our results also explain the aforementioned biological
phenomena to a certain extent. Together, we elu-
cidated the roles of BCL2-dependent autophagy and
apoptosis in CD142-regulated WT tumorigenesis. The
inhibited BCL2 by ABT-737 administration could re-
cover the inhibited autophagy and apoptosis as well
as enhanced survival and migration in WT caused by
CD142 overexpression, which further confirmed the
above conclusion. In addition, the assays based on
autophagy and Caspase inhibitors indicated that inhi-
bition of autophagy or apoptosis can promote WT cell
proliferation, which is consistent with our inference.
Furthermore, autophagy and Caspase inhibitors are
almost ineffective on CD1427 cell proliferation, which
is due to BCL2 upregulation caused by CD142 positive
sorting, resulting in insufficient space for autophagy
or apoptosis inhibition. Remarkably, the proliferation
level achieved by autophagy or Caspase inhibitor in
CD142™ and control cells is still lower than that of
CD1427 cells, indicating that inhibition of autophagy
or apoptosis can only partially restore WT cell survival
inhibited by insufficient CD142 level. These results
further demonstrate that both autophagic death inhi-
bition and apoptosis inhibition contribute to CD142-
promoted WT tumorigenesis. Our current working
model is illustrated in Fig. 5.
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CONCLUSION

From the latest evidence obtained from this study, we
have a deeper understanding of the underlying mech-
anism in CD142-regulated WT tumorigenesis, which
is closely related to the two most common forms of
death. We believe that WT tissues with high expression
of CD142 may be more sensitive to targeted therapy
against BCL2 and treatment regimens that promote
autophagic cell death and apoptosis than the currently
used protocols. Accordingly, this study provides more
potential clues for the improvement of the diagnosis
and treatment of WT.

Appendix A. Supplementary data

Supplementary data associated with this article can be
found at http://dx.doi.org/10.2306/scienceasial513-1874.
2024.016.
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Fig. S1 Treatment with 3-MA or Z-VAD promoted the proliferation of CD142~ and control WiT49 cells.
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