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Abstract. The expression levels of Prx1 are frequently 
elevated in several human cancers, including lung cancer and 
may confer increased resistance to treatment. In this study, we 
investigated the role of Prx1 in docetaxel-induced apoptosis 
in A549 lung cancer cells. To test whether Prx1 knockdown 
affected the sensitivity of A549 cells to docetaxel treatment, 
we generated short hairpin RNA (shRNA) constructs targeting 
Prx1 and analyzed the effect of Prx1 knockdown on growth 
and apoptosis. Tumor growth was evaluated in scrambled 
shRNA- or shPrx1-infected A549 cell tumors receiving 
docetaxel treatment. In addition, mechanistic information 
was gathered by western blot analysis from cell lysates of 
scrambled- and shPrx1-infected A549 cells pretreated with or 
without LY294002 and subsequently treated with docetaxel. 
We found that Prx1 knockdown resulted in enhanced 
docetaxel-induced cytotoxicity in a dose-dependent manner. 
In vivo, the growth rate of shPrx1-infected A549 tumors was 
significantly reduced compared to that of scrambled shRNA-
infected A549 tumors. Prx1 knockdown also augmented 
the inhibitory effects of docetaxel on tumor growth. Prx1 
knockdown increased the apoptotic potential through activa-
tion of the caspase cascade and suppressed docetaxel-induced 
phosphorylation of Akt and its substrate forkhead box O1 
(FOXO1). Moreover, treatment with the phosphatidylinositol 
3-kinase (PI3K) inhibitor LY294002 reduced the phosphory-
lation of FOXO1 and increased the cytotoxicity of docetaxel 
in A549 cells. Our findings suggest that Prx1 may modulate 

the chemosensitivity of lung cancer to docetaxel through 
suppression of FOXO1-induced apoptosis.

Introduction

Lung cancer is the leading cause of cancer-related death 
worldwide (1). Non-small cell lung cancer (NSCLC) accounts 
for ~80% of all lung cancers and most patients with NSCLC 
present with advanced disease at the time of diagnosis. 
Chemotherapy has a modest but significant impact on survival 
and quality of life in patients with NSCLC (2). The develop-
ment of drug resistance to these anticancer agents represents a 
major obstacle that needs to be overcome in order to improve 
the overall response to chemotherapy and the survival rate of 
lung cancer patients.

Peroxiredoxins are thiol-specific antioxidant proteins. 
They are found in mammals, yeast and bacteria and are classi-
fied largely on the basis of having either 1 (1-Cys) or 2 (2-Cys) 
conserved cysteine residues (3). Peroxiredoxin 1 (Prx1) is a 
major member of the 2-Cys peroxiredoxin family and its 
level is frequently elevated in several human cancers (4-6), 
including lung cancer (7-9). On the basis of the observations in 
cultured cells and animal models, a survival-enhancing func-
tion of Prx1 has been proposed. Studies by Chen et al (10) have 
demonstrated a role for Prx1 in radioresistance by using human 
lung cancer xenograft models. Kim et al (11) also reported that 
overexpression of Prx1 suppresses ionizing radiation-induced 
c-Jun NH2-terminal kinase (JNK) activation and apoptosis. 
However, the mechanisms through which Prx1 regulates the 
chemotherapeutic response are not clearly understood.

Docetaxel, currently undergoing extensive laboratory 
investigations and clinical trials, is a taxane derived from the 
European yew tree (12). It is widely used in the treatment of 
NSCLC and many other malignancies (13,14). In addition to 
its efficacy as the first-line treatment for NSCLC, docetaxel 
alone is the current standard as second-line chemotherapy for 
recurrent or relapse NSCLC in the USA (15). Docetaxel has 
been described as an antimitotic agent that binds to β-tubulin, 
blocking the cell cycle at G2-M phase and enhancing apoptosis 
in cancer cells (16,17). Recent findings have indicated that 
docetaxel may cause numerous biological effects independent 
of microtubule binding, such as phosphorylation of Bcl-2-
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family proteins, direct activation of mitogen-activated protein 
kinase (MAPK), induction of pro-apoptotic cytokine genes 
such as the Fas/CD95 ligand and apoptosis-related proteins 
such as p53, p21/WAF-1, Bax and certain caspases (18-23). 
Recent studies have also demonstrated that taxane-induced 
apoptosis is enhanced by cotreatment with Akt inhibitors 
(24,25).

Iwao-Koizumi et al (26) have reported that both gene 
expression patterns observed in breast cancer patients and 
in vitro transfection findings suggest that redox genes, such as 
those encoding peroxiredoxins, thioredoxins and glutathione-
S-transferase, play a major role in docetaxel resistance. In the 
present study, we investigated the role of Prx1 in docetaxel-
induced apoptosis in A549 lung cancer cells and further tested 
the hypothesis that the inhibition of Prx1 expression and func-
tion may sensitize lung cancer to docetaxel.

Materials and methods

Materials. RPMI-1640, fetal bovine serum (FBS) and anti-
biotics were obtained from Gibco BRL Co. (Grand Island, 
NY). Propidium iodide (PI), 3-(4,5-dimethyl-2-thiazolyl)-
2,5-diphenyl-2H-tetrazolium bromide (MTT), bicinchoninic 
acid (BCA), dimethyl sulfoxide (DMSO) and LY294002 were 
purchased from Sigma-Aldrich (St. Louis, MO). Docetaxel 
(Taxotere), kindly provided by Aventis Pharma S.A. (Paris, 
France), was stored as a 100-mM solution in absolute ethanol 
at -80˚C and diluted with medium before use. The following 
primary antibodies were used: caspase-3, -8, -9, poly(ADP-
ribose) polymerase (PARP) (Santa Cruz Biotechnology, Santa 
Cruz, CA); serine/threonine protein kinase (Akt), phospho-
Akt, forkhead box O1 (FOXO1), phospho-FOXO1, extracellular 
signal-regulated protein kinase (ERK1/2), phospho-ERK1/2, 
phospho-JNK, JNK and glyceraldehyde-3-phosphate dehy-
drogenase (GAPDH) (Cell Signaling Technology, Beverly, 
MA); and Prx1 (Lab Frontier, Seoul, Korea). Anti-rabbit 
IgG-conjugated horseradish peroxidase (HRP) antibodies and 
enhanced chemiluminescent (ECL) kit were purchased from 
Amersham Pharmacia Biotech (Buckinghamshire, UK).

Prx1 knockdown by short hairpin RNA in A549 cells. 
NCI-A549 human lung cancer cells were obtained from 
the Korean Cell Line Bank (Seoul, Korea) and subjected to 
Prx1 knockdown. The pSilencer 5.1 system (Ambion, Austin, 
TX) was used for the expression of Prx1-targeted short 
hairpin RNA (shRNA). Sense and antisense oligonucelotide 
sequences targeting human Prx1, as well as a scrambled 
control, were described by Chhipa et al (27). The specificity 
of both the shRNA sequences and the scrambled sequences 
was confirmed by searching the genome database (BLAST). 
Oligonucleotides were annealed and cloned into the pSilencer 
vector. Phoenix packaging cells were transfected with either 
Prx1-shRNA or scrambled-shRNA expression vector using 
Lipofectamine 2000 reagent (Invitrogen). The culture super-
natants were collected 48 h after transfection and filtered. 
A549 cells were then infected with either the Prx1-shRNA 
or scrambled-shRNA viral preparation in the presence 
of 4 µg/ml polybrene (Sigma). Cells expressing scrambled-
shRNA or Prx1-shRNA constructs were designated as control 
or knockdown, respectively.

Cell viability test. The effect of docetaxel treatment on cell 
viability was determined by the MTT assay. Scrambled- 
and shPrx1-infected A549 cells were seeded at a density of 
3x103 cells per well in 96-well plates in triplicate. After 24 h, 
docetaxel was added at various concentrations and the cells 
were incubated for 48 h. To determine cell viability, MTT was 
added to the cell suspension for 4 h. After 3 washes with phos-
phate buffered saline (PBS; pH 7.4), the insoluble formazan 
product was dissolved in DMSO. The optical density (OD) 
of each well was then measured using a microplate reader 
(Titertek Multiskan; Flow Laboratories, North Ryde, Australia) 
at 590 nm. The OD due to formazan production in control cells 
was taken as 100% viability and all other measurements were 
expressed as a percentage of the control cell value.

Tumor xenograft studies in nude mice. Five- to six-week-
old BALB/c athymic nude mice (Charles River Japan) were 
housed in cages with HEPA-filtered air (12-h light/dark cycle) 
and ad libitum access to food and autoclaved water. A549 cells 
(2x106 scrambled-infected cells in groups 1 and 2, or 2x106 
shPrx1-infected cells in groups 3 and 4) were injected subcu-
taneously (s.c.) into both hind legs of each mouse. Mice were 
randomly assigned to 4 experimental groups of 7 animals each 
when the implanted tumors reached a volume of 90-130 mm3. 

Mice in groups 1 and 3 received human IgG treatment and 
were designed as controls for groups 2 and 4, respectively. 
Mice in groups 2 and 4 received docetaxel treatment at 
20 mg/kg, intraperitoneally (i.p.), once a week. Mice were 
monitored until tumors reached a volume of 1300 mm3 or 
until 3 weeks following the start of treatment. The length (L) 
and width  (W) of tumor mass were measured 3  times per 
week. Tumor volume was estimated by the formula: volume = 
LxW2/2. All procedures were carried out in accordance with 
our institutional animal care and use policies.

Detection of apoptosis. The degree of apoptosis was determined 
by measuring the percentage of cells showing hypodiploid 
DNA content by flow cytometric analysis after PI staining, as 
originally described by Crissman and Steinkamp (28). Cell 
cycle analysis was performed using a FACScan equipped with 
Cell Quest software (Becton-Dickinson, San Jose, CA).

Western blotting. Cells were harvested and lysed by radio-
immunoprecipitation assay buffer [50 mM Tris-Cl (pH 7.4), 
1% NP40, 150 mM NaCl, 1 mM EDTA, 1 mM phenylmeth-
ylsulfonyl fluoride, 1 µg/ml each of aprotinin and leupeptin 
and 1  mM Na3VO4]. After centrifugation at 12,000  x  g 
for 30 min, the supernatant was collected and the protein 
concentration was determined by Lowry method (29). Equal 
amounts of protein were separated on 12% sodium dodecyl 
sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) gels 
under reduced conditions and subsequently transferred to 
nitrocellulose membranes. Membranes were blocked with 
5%  skim milk in TBS-T [25  mM Tris (pH  7.6), 138  mM 
NaCl and 0.05% Tween-20] for 1 h and probed with primary 
antibodies (at 1:1,000-1:5,000). After a series of washes, the 
membranes were further incubated with secondary antibody 
(at 1:2,000-1:10,000) conjugated with HRP. Detection of the 
immunoreactive signal was facilitated using the ECL detec-
tion system (Amersham).
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Statistical analysis. Each experiment was performed ≥3 times 
and all values are represented as the means ± SD of triplicate 
samples. Student's t-test was used to determine the statistical 
significance of the results. Values of p<0.05 were considered 
statistically significant.

Results

Prx1 knockdown increases the cytotoxicity of docetaxel in 
A549 cells. To elucidate whether Prx1 function is important 
for docetaxel resistance in lung cancer, shRNA targeting 
Prx1 was generated. As a control, we also generated an 
empty vector without Prx1 insertion (scrambled). As shown 
in Fig. 1A, the introduction of Prx1 shRNA abrogated Prx1 
protein expression at 48 h after transfection. Scrambled- and 
shPrx1-infected A549 cells were treated with docetaxel using 
a range of concentrations and then cell viability was measured 
by MTT assay. We found a significant, dose-dependent differ-
ence in viability between Prx1 knockdown cells and control 
cells (Fig. 1B).

Prx1 knockdown augments the inhibitory effects of docetaxel 
on tumor growth. To determine the in vivo relevance of our 
in vitro findings, we investigated the effects of docetaxel on 
the growth of scrambled- and shPrx1-infected A549 xenograft 

tumors in athymic nude mice. Fig. 2A shows a comparison 
of scrambled- and shPrx1-infected A549 xenograft tumors at 
4 weeks after subcutaneous implantation. Interestingly, the 
growth rate of shPrx1-infected A549 tumors was significantly 
reduced to only 32.8% of the control scrambled-infected A549 
tumors. We selected 28 mice with similar tumor volumes 
(90-130 mm3) and analyzed the effects of docetaxel (at 20 mg/
kg, i.p., once per week) on tumor growth in mice bearing 
scrambled- or shPrx1-infected A549 xenograft tumors. Weekly 
treatment with 20 mg/kg docetaxel did not result in significant 
toxicity, including weight loss and mortality, in any of the mice 
(data not shown). The average volume of tumor growth of 
A549 cells, evaluated by measuring tumor volume at regular 
intervals, was decreased in scramble docetaxel compared with 
scramble control and shPrx1 docetaxel compared with shPrx1 
control. With time, scramble-infected A549 control continued 
to grow, as well as docetaxel-treated and shPrx1-infected 

Figure 1. Effects of Prx1 knockdown on the sensitivity of A549 cells to 
docetaxel. (A) A549 cells were infected with shRNA targeting Prx1 and 
Prx1 protein expression was assessed by western blot analysis at 48 h after 
infection. A scrambled-shRNA construct containing the same number of 
each nucleotide as the Prx1 shRNA was used as the control. (B) Scrambled- 
and shPrx1-infected A549 cells were treated with different concentrations of 
docetaxel and viability was measured by MTT assay. Viability of the control 
cells was set at 100% and cell survival relative to the control is presented. 
The data represent the mean ± SD of 3 independent experiments. *p<0.05 
compared to the control.

Figure 2. Effects of Prx1 knockdown on the growth of A549 tumors in 
docetaxel-treated mice. Athymic nude mice were injected s.c. with 2x106 
scrambled- or shPrx1-infected A549 cells (0.2 ml cell suspension) in both 
hind legs. (A) The volume of scrambled- and shPrx1-infected A549 xenograft 
tumors at 4 weeks after subcutaneous implantation was measured. *p<0.05 
compared to scrambled-infected tumors as a control. (B) The mice were 
randomly divided into 4 groups of 7 animals each: group 1, mice bearing 
scrambled-infected tumors and receiving human IgG treatment, serving as 
control for group 2; group 2, mice bearing scrambled-infected tumors and 
receiving docetaxel treatment at 20 mg/kg, i.p., once a week; group 3, mice 
bearing shPrx1-infected tumors and receiving human IgG treatment, serving 
as control for group 4; and group 4, mice bearing shPrx1-infected tumors and 
receiving docetaxel treatment at 20 mg/kg, i.p., once a week. Tumors were 
measured 3 times per week. Tumor volume was estimated by the formula: 
volume = LxW2/2. Points, mean of 7 animals; bars, SD.



HWANG et al:  Prx1 MODULATES THE CHEMOSENSITIVITY OF FOXO1-INDUCED APOPTOSIS 75

tumors, whereas the growth of shPrx1-infected tumors was 
significantly inhibited, reaching only 45% of the volume of 
scrambled-infected control tumors. Moreover, compared with 
other groups, mice bearing shPrx1-infected tumor xenografts 
showed significantly reduced tumor volume (290.5±54.3 mm3) 
after docetaxel treatment (Fig. 2B).

Prx1 knockdown enhances caspase-dependent apoptosis by 
docetaxel. To examine whether the observed growth inhibition 
was due to enhanced apoptosis, we analyzed apoptosis-induced 
DNA fragmentation by determining the percentage of hypo-
diploid DNA content by flow cytometry in PI-stained cells 
(Fig. 3A). Docetaxel treatment of shPrx1-infected cells caused 
a greater increase in the accumulation of hypodiploid DNA 
content than treatment of scrambled-infected cells, with 
hypodiploid DNA content increasing from 14.75 to 33.65%. 
Collectively, these data indicate that Prx1 knockdown triggers 
the activation of an apoptotic signaling pathway mediated by 

docetaxel in A549 cells. Using immunoblot analysis, we also 
found that Prx1 knockdown enhances the cleavage of PARP 
from a 116- to an 85-kDa protein, a process that plays a major 
role in apoptosis. To assess the effect of Prx1 knockdown on 
caspase-dependent apoptosis by docetaxel, scrambled- and 
shPrx1-infected A549 cells were treated with 10 nM docetaxel 
for up to 48 h and then examined by western blotting. Our 
results showed that Prx1 knockdown led to an increase in the 
docetaxel-induced activation of caspase-8, -9 and -3 (Fig. 3B). 
These results suggest that Prx1 plays a major role in mediating 
caspase-dependent apoptosis induced by docetaxel in A549 
cells.

Prx1 knockdown regulates docetaxel-induced stress and 
survival signaling pathways. We next examined the role of 
various signal transduction pathways in modulating docetaxel-
induced apoptosis in shPrx1-infected A549 cells. The activation 
kinetics of Akt, ERK1/2 and JNK kinases in scrambled- and 
shPrx1-infected A549 cells treated with docetaxel are shown 
in Fig.  4. Docetaxel treatment caused a time-dependent 
increase in Akt phosphorylation in scrambled-infected cells, 
whereas attenuation of Akt phosphorylation was evident at 
24 h following docetaxel treatment in shPrx1-infected cells. 
Phosphorylation of Akt continued to decrease in shPrx1-
infected cells up to 48 h following docetaxel treatment. In 
contrast to Akt, phosphorylated ERK1/2 and phosphorylated 
JNK did not seem to be affected by docetaxel in shPrx1-
infected cells. In parallel with the studies on Akt activation, 
we also investigated the possibility that FOXO1 may act as a 
mediator of apoptosis in these cells. Our results showed that 

Figure 3. Effects of Prx1 knockdown on caspase-dependent apoptosis induced 
by docetaxel. (A) Scrambled- and shPrx1-infected cells were incubated with 
10 nM docetaxel for 48 h. Apoptosis was quantified by DNA content analysis. 
The percentage of hypodiploid DNA content is indicated for each test condi-
tion. (B) Cells were treated with docetaxel (10 nM) for up to 48 h and the 
cell lysates were subjected to 12% SDS-PAGE to measure the expression of 
PARP, caspase-8, -9, -3 and Prx1.

Figure 4. Involvement of Prx1 in docetaxel-induced stress and survival 
signaling pathways. Scrambled- and shPrx1-infected cells were treated with 
docetaxel (10 nM) for up to 48 h and the cell lysates were subjected to 12% 
SDS-PAGE to measure the levels of phosphorylated Akt, FOXO1, ERK1/2 
and JNK. The membranes used for anti-phospho antibody staining were 
stripped and used again with antibodies for total Akt, ERK1/2 and JNK. 
Western blot analysis of GAPDH levels was included to show that equivalent 
amounts of protein were loaded into each lane.
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Prx1 knockdown suppressed phosphorylation of FOXO1 by 
docetaxel (Fig. 4).

LY294002 blocks the phosphorylation of FOXO1 by docetaxel 
and increases the cytotoxicity of docetaxel. To evaluate the 
functional relevance of Akt activation by docetaxel, we inves-
tigated the effects of the phosphatidylinositol 3-kinase (PI3K) 
inhibitor LY294002 on scrambled- and shPrx1-infected A549 
cells. Cells were pretreated with or without LY294002 and 
then treated with docetaxel and the cell lysates were used to 
analyze Akt signaling by western blotting. As shown in Fig. 5A, 
docetaxel treatment resulted in an increase in phospho-Akt 
and LY294002 treatment decreased this docetaxel-induced 
Akt activation in scrambled-infected A549 cells. Furthermore, 
the phosphorylation of FOXO1 was increased by docetaxel 
treatment in scrambled-infected cells. However, pretreatment 
with LY294002 restored the phosphorylation of FOXO1 to 
similar levels as those found in shPrx1-infected cells. Next, to 
investigate whether downregulation of the PI3K/Akt signaling 
pathway restored sensitivity to docetaxel, we used the MTT 
assay. Our results demonstrated that docetaxel treatment 
decreased cell viability in scrambled-infected cells by 28%, 
while pretreatment with LY294002 enhanced docetaxel-
induced cell death, reducing cell viability by 54%. This effect 
was similar to docetaxel treatment in shPrx1-infected cells in 
which viability was reduced by 48% (Fig. 5B). Together, these 

data indicated that the PI3K/Akt pathway regulates FOXO1 
phosphorylation and activity.

Discussion

In the present study, we investigated how Prx1 may act to 
modify the chemosensitivity of lung cancer tumors and focused 
on elucidating the interplay between Prx1 and docetaxel-
induced Akt/FOXO1 activity. Our results indicate that Prx1 
knockdown augments the inhibitory effects of docetaxel on 
tumor growth and increases apoptotic potential through acti-
vation of the caspase cascade. Moreover, we found that Prx1 
knockdown suppresses docetaxel-induced phosphorylation 
of Akt and FOXO1. Therefore, we demonstrated that Prx1 
provides resistance to docetaxel-induced apoptosis in lung 
cancer via an Akt-FOXO1 axis.

The most common cause of docetaxel resistance is the 
multidrug resistance (MDR) phenotype mediated by the 
overexpression of membrane transport permeability glyco-
protein (P-gp), encoded by the MDR1 gene (30). Resistance 
to docetaxel may also result from interference with the steps 
leading to the induction of apoptosis. These include modula-
tion of β-tubulin isoforms (31), upregulation of the cell cycle 
regulatory protein p21cip1 (32), inhibition of the proapoptotic 
protein BAD and upregulation of prosurvival pathways 
involving Bcl-2 and PI3K (33). To our knowledge, this is the 
first study to identify Prx1 as an important mediator of resis-
tance to docetaxel-induced apoptosis in lung cancer.

Prx1 interacts with and modulates the activities of cell 
survival regulatory proteins to increase radioresistance (8). 
Activated Akt serves as an important mediator of cell survival, 
suppressing cell death induced by a number of apoptotic 
stimuli including chemotherapeutic agents. The activation of 
Akt is a frequently observed phenomenon following treat-
ment with docetaxel (34,35). Therefore, the activation of Akt 
by docetaxel may account for desensitization to docetaxel in 
scrambled-infected A549 cells. The FOXO family of transcrip-
tion factors is one of the major direct substrates of the protein 
kinase Akt and is phosphorylated in response to cellular 
stimulation by growth factors or a variety of stress stimuli, 
including oxidative stress, heat shock and ultraviolet radiation 
(36). Many studies have shown that Akt directly phosphory-
lates FOXO transcription factors (37-39) and the mechanisms 
through which Akt regulates FOXO transcription factors have 
been previously elucidated (40). Phosphorylation of FOXO by 
Akt triggers the rapid relocalization of FOXO proteins from 
the nucleus to the cytoplasm and results in the inhibition of 
FOXO-dependent transcription of its target genes, such as 
FasL and Trail (41-45). Because FOXO is intimately asso
ciated with the death-receptor mediated apoptotic pathway, 
we investigated the possibility that the FOXO family proteins 
may act as mediators of the increased apoptosis observed in 
shPrx1-infected A549 cells treated with docetaxel. The FOXO 
family of transcription factors consists of 4 members: FOXO1 
(FKHR), FOXO2 (FOXO6), FOXO3 (FKHRL1) and FOXO4 
(AFX). They have overlapping functions and are involved in 
apoptotic signaling. Differential expression for these isoforms 
has been demonstrated; for example, FOXO2 has been shown 
to be expressed primarily in the developing brain, FOXO3 was 
found to be highly expressed in the adult brain and FOXO4 

Figure 5. The effects of pharmacological inhibition of Akt on docetaxel-
induced phosphorylation of FOXO1 and decreased cell growth. Cells were 
pretreated with or without the PI3K inhibitor LY294002 and then further 
incubated in the presence or absence of 10 nM docetaxel. (A) Cell lysates were 
used to measure the levels of phosphorylated FOXO1 and Akt. (B) Viability 
was determined using the MTT assay. The data represent the mean ± SD of 
3 independent experiments. *p<0.05 compared to the control.
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appeared to be mainly expressed in the heart (46). Sunters 
et al (47) have reported that FOXO3-mediated transcriptional 
regulation of Bim contributes to the control of the apoptotic 
response in paclitaxel-treated breast cancer cell lines. We have 
found that A549 cells express FOXO1, but not other members 
of the FOXO family (data not shown). We thus examined the 
effects of docetaxel on phosphorylation of Akt and FOXO1. 
Our results demonstrated that docetaxel caused an increase in 
the phosphorylation of both Akt and FOXO1 in a time-depen-
dent manner in scrambled-infected A549 cells, whereas Prx1 
knockdown suppressed docetaxel-induced phosphorylation of 
both these proteins. These findings suggested that neutraliza-
tion of Prx1 modifies the Akt-FOXO1 axis, increasing the death 
receptor-mediated extrinsic apoptosis pathway and caspase-8 
activation. Therefore, Prx1 knockdown may provide a mecha-
nism through which docetaxel resistance can be overcome.

In conclusion, Prx1-mediated regulation of FOXO1 trans
criptional activity enhances the chemosensitivity of lung 
cancer tumors to docetaxel treatment. This study provides 
evidence to support potential future clinical trials of combina-
tions of docetaxel and Prx1 inhibitors in lung cancer. Prx1 may 
be an attractive target in the development of more effective 
docetaxel-based therapies in lung cancer treatment.
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