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Original Article 
SOX5 interacts with YAP1 to drive malignant potential 
of non-small cell lung cancer cells
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Abstract: The dysregulation of transcription factors plays a vital role in tumor initiation and progression. Sex deter-
mining region Y-box 5 (SOX5) encodes a member of the SRY-related HMG-box family of transcription factors involved 
in the determination of the cell fate and the regulation of embryonic development. However, its functional roles 
in non-small cell lung cancer (NSCLC) remain unclear. Herein, we report that SOX5 sustains stem-like traits and 
enhances the malignant phenotype of NSCLC cells. We determine that SOX5 is preferentially expressed by cancer 
stem-like cells (CSLCs) of human NSCLC. In vitro gain- and loss-of-function studies demonstrate that SOX5 promotes 
self-renewal, invasion and migration in NSCLC cells. Importantly, knockdown of SOX5 potently inhibits tumor growth 
in a xenograft mouse model. Mechanistically, YAP1 can act as an interacting protein of SOX5 to drive the malignant 
potential of NSCLC cells. Silencing of YAP1 attenuates the malignant processes in NSCLC cells, which is consistent 
with the function of SOX5 loss. SOX5 overexpression reverses the attenuated malignant progression in YAP1 knock-
down cancer cells. Taken together, these findings identify that SOX5 acts as an oncogenic factor by interacting with 
YAP1 in NSCLC cells and may be a potential therapeutic target for NSCLC patients.
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Introduction

Lung cancer is the most prevalent cancer and 
the leading cause of cancer death worldwide 
[1], and an estimated 1.4 million patients would 
die from lung cancer each year [2]. Non-small 
cell lung cancer (NSCLC) accounts for more 
than 85% of all lung cancer, which can be sub-
divided into squamous cell carcinoma, adeno-
carcinoma, and large cell carcinoma. Although 
much effort has been devoted to improve the 
treatment strategy of NSCLC, the therapeutic 
outcome of patients remains poor. Treatment 
failures can even occur in lung cancer patients 
who are diagnosed at an early stage, which 

might be due to the high rates of local recur-
rence and distant metastasis [2-4].

It has been demonstrated that a small sub- 
population of cancer stem-like cells (CSLCs) 
exist in different types of solid tumors and are 
responsible for driving tumor initiation and pro-
gression, and these CSLCs possess a variety  
of potentially biological properties including 
self-renewal, propagation and production of dif-
ferentiated progeny, cancer invasion, tumor 
angiogenesis and therapy resistance [5-9]. 
Accumulating evidence suggests that targeting 
molecular regulators of CSLCs may significantly 
improve NSCLC treatment strategy. Thus, there 

http://www.ajcr.us


SOX5 sustains the malignant phenotype of NSCLC cells

867 Am J Cancer Res 2018;8(5):866-878

is an urgent need to identify the key molecular 
regulators that control CSLCs self-renewal and 
maintain the malignant potential of NSCLC.

Transcription factors control the rates of tran-
scription of genetic information from DNA to 
messenger RNA, by binding to a specific DNA 
sequence, which regulates gene expression in 
the right cell, at the right time, and in the right 
amount throughout the life of the cell and the 
organism [10, 11]. Transcription factors that 
are involved in the regulation of CSLCs include 
OCT4, NANOG and SOX2, all of which play vital 
roles in maintaining stemness of CSLCs, and 
promoting cancer progression [5, 12-14]. SOX5 
gene is ubiquitously expressed and located on 
chromosome 12p12.1, which encodes a mem-
ber of the SRY-related HMG-box family of tran-
scription factors involved in the maintenance of 
normal physiological functions [15-19]. Recent 
studies reveal that aberrant expression of SOX5 
plays critical roles in tumor progression of 
colorectal cancer, melanoma, lymphoma and 
hepatocellular carcinoma [20-23]. It remains 
elusive whether SOX5 drives the malignant 
potential in NSCLC, and its regulatory mecha-
nism for SOX5 needs to be elucidated. 

In the present study, we investigate the malig-
nant phenotype and regulatory mechanisms of 
SOX5 in NSCLC cells, and determine whether 
SOX5 may play oncogenic roles by interacting 
with YAP1 to promote cancer progression, and 
targeting SOX5 may be a promising therapeutic 
strategy for NSCLC.

Materials and methods 

Cell culture

Human NSCLC cell lines A549 and H1975 were 
purchased from the American Type Culture 
Collection (ATCC) (Rockville, MD, USA). Cells 
were cultured in Dulbecco’s Modified Eagle 
Medium (DMEM) (Hyclone, Logan, UT, USA) sup-
plemented with 10% fetal bovine serum (FBS) 
(Hyclone, Logan, UT, USA) and 100 U/ml penicil-
lin-streptomycin (Hyclone, Logan, UT, USA) and 
maintained at humidified 37°C incubator with 
5% CO2.

Lentiviral cell infection

For stable silencing and overexpression of 
SOX5, as well as silencing of YAP1 in A549 and 

H1975 cells, the SOX5 shRNA and overexpres-
sion lentivirus were purchased from Genechem 
(Genechem, Shanghai, China) and Hanbio (Han- 
bio, Shanghai, China), YAP1-shRNA lentivirus 
were purchased from Genechem (Genechem, 
Shanghai, China). The detailed procedures 
were performed according to the manufactur-
er’s instructions. The infected efficiency was 
confirmed by qRT-PCR and Western blot.

Quantitative real-time PCR (qRT-PCR)

Total RNA was extracted from NSCLC cells 
using the RNA fast200 kit (Fastagen, Shanghai, 
China) and reverse transcribed to cDNA using 
Prime ScriptTM RT Master Mix (TaKaRa, Dalian, 
China). The PCR reaction was performed using 
SYBR® Premix ExTaqTM (TaKaRa, Dalian, China). 
Glyceraldehyde-3-phosphate dehydrogenase 
(GAPDH) was amplified as an internal control. 
The data was calculated using the 2-ΔΔCt meth-
od, and each cDNA sample was tested at least 
in triplicate.

Western blot and CO-IP

Western blot analysis was performed as previ-
ously described [6]. For CO-IP, NSCLC cells were 
infected with SOX5 overexpression lentivirus, 
which contains a 3 × flag sequence. Anti-FLAG 
M2 Magnetic Beads (Sigma-Aldrich, St.Louis, 
MO, USA) were used to detect and capture 
fusion proteins. The detailed procedures were 
performed according to the manufacturer’s 
instructions.

Tumorsphere formation assay

Cancer cells were seeded into 96-well plates (1 
× 102/well). Cells were cultured in DMEM/F12 
stem cell medium containing basic fibroblast 
growth factor (bFGF), epidermal growth factor 
(EGF) and B-27 for one week. The tumorspheres 
were photographed by a light microscope  
and counted to calculate the tumorsphere 
efficiency.

Cell invasion assay

A 24 well transwell chamber with 8 µm pore 
size (Millipore, Billerica, MA, USA) was coated 
with Matrigel (BD Bioscience, Franklin lakes, 
NJ, USA). Then, 1 × 104 cells were added to the 
upper chamber, 500 µl of DMEM containing 
10% FBS was added to lower chambers. After 
incubation for 24 h, the chambers were wiped 
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by using cotton swabs, fixed with 4% parafor-
maldehyde, and stained with crystal violet. The 
lower chamber was photographed by a light 
microscope.

Wound healing assay

Single cell suspension (2 × 105) was placed into 
a 24-well plate and cultured. When cells 
reached at 90%-100% confluency, cells were 
gently and vertically scratched using a 10 µl 
pipette tip to form wound, and detached cells 
were washed out with PBS. Medium was then 
discarded and replaced with 1 ml serum-free 
medium. The 24-well plate was cultured at Live 
Cell Imaging System (Leica, Brunswick, Saxony, 
Germany), the wound were photographed at 0 h 
and 24 h. The distances of wound were mea-
sured and rate of wound healing were assessed. 

Immunofluorescence (IF) and immunohisto-
chemistry (IHC)

For IF and IHC, the procedure was performed 
as previously described [5]. The primary anti-
bodies were as follows: SOX5 (1:50, Abcam, 
Cambridge, UK) and YAP1 (1:100, Cell Signaling 
Technology, Boston, MA, USA). For tetramethyl 
rhodamine isothio-cyanate (TRITC) labeled 
Rhodamine Phalloidin to detected F-actin 
(Solarbio, Beijing, China), the detailed proce-
dure was performed according the manufac-
turer’s instruction. We defined more than four 
invadopodia as a positive cell, and the positive 
cells were counted and analyzed.

In vivo xenograft tumor models

Four-week-old BALB/c athymic female nude 
mice were reared in the specific pathogen free 
(SPF) room. A total of 5 × 106 cells were inject-
ed into axillary subcutaneous, and xenograft 
tumor sizes were measured every four days by 
using a vernier caliper. The xenograft tumors 
were allowed to grow for one month. Then, all 
nude mice were sacrificed, and xenograft 

tumors were removed, photographed and 
weighed. Tumor volume (TV) was measured 
according to following formula: TV (mm3) = 
length × width2 × 0.5, the length and width rep-
resent the longest and shortest diameters. 
Then, the tumors were fixed in paraffin, and IHC 
were performed. All animal experimental pro- 
cedures were performed in accordance with 
National Institutes of Health Sciences and 
approved by the Animal Care and Use Com- 
mittee of the First Affiliated Hospital of The 
Third Military Medical University.

Statistical analysis

All data were analyzed by using SPSS 16.0 soft-
ware (Chicago, IL, USA) and Graphpad Prism 
6.0 (San Diego, CA, USA) and were expressed 
as mean ± SD. Unless otherwise noted, data 
were analyzed by using student’s t-test or one-
way ANOVA, and P<0.05 (two-sided) was con-
sidered as statistical significance.

Results

SOX5 sustains the self-renewal of NSCLC cells

To investigate whether SOX5 can affect the 
self-renewal capability of NSCLC cells, we 
established a stable tumorsphere culture sys-
tem for isolating and enriching CSLCs from 
A549 and H1975 cells. CSLCs were identified 
with a significantly higher expression of stem-
ness markers, such as OCT4, NANOG and 
SOX2. The mRNA and protein levels of SOX5 
were significantly up-regulated in CSLCs detect-
ed by qRT-PCR and Western blot (Figure 1A). To 
further identify the influence of SOX5 on tumor-
sphere formation capacity of NSCLC cells, sta-
ble knockdown and overexpression of SOX5 in 
A549 and H1975 cells were established (Figure 
1B). We found that knockdown of SOX5 signifi-
cantly reduced the size and the number of 
tumorspheres compared to the control group. 
In contrast, overexpression of SOX5 could 
reverse this phenomenon (Figure 1C and 1D). 

Figure 1. SOX5 sustains the self-renewal of NSCLC cells. A. Relative mRNA levels and proteins abundances of SOX5, 
OCT4, NANOG, SOX2 in monolayer cells and tumorspheres of A549 and H1975 cells were determined by qRT-PCR 
and Western blot, respectively. B. Validation of stable knockdown and overexpression of SOX5 in A549 and H1975 
cells by qRT-PCR and Western blot. C, D. Tumorsphere formation assay showed that knockdown of SOX5 reduced 
the size (left panel) (scale bar represents 100 µm) and the number (right panel) of tumorspheres, while overex-
pression of SOX5 increased the size and the number of tumorspheres in A549 and H1975 cells. E, F. Western blot 
showing that knockdown of SOX5 decreased the expression of OCT4, NANOG, SOX2, while overexpression of SOX5 
increased the expression of those proteins. Data are shown as the mean ± standard deviation (SD). All experiments 
were repeated three times; *indicates P<0.05, **indicates P<0.01.
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Figure 2. SOX5 promotes invasion and migration of NSCLC cells. A, B. The transwell invasion assay was used to 
evaluate the invasion ability of shSOX5 or OESOX5 groups compared with control groups (scale bar represents 50 
µm). C, D. The wound healing assay was performed to evaluate the migration ability of shSOX5 and OESOX5 groups 
as compared with control groups, cells were photographed at 0 H and 24 H after wounding (magnifcation × 100). 
E, F. Immunofluorescence showing that knockdown and overexpression of SOX5 affect invadopodia formation. The 



SOX5 sustains the malignant phenotype of NSCLC cells

871 Am J Cancer Res 2018;8(5):866-878

In addition, Western blot analysis showed that 
both knockdown and overexpression of SOX5 
altered the expression of CSLCs makers, such 
as OCT4, NANOG and SOX2 (Figure 1E and 1F).

SOX5 promotes invasion and migration of 
NSCLC cells

To evaluate the effects of SOX5 expression  
on cancer cell invasion and migration, transwell 
invasion assay, wound healing assay, and 

immunofluorescence invadopodia staining 
were performed. It was shown that the high 
invasive ability of cells on the lower chamber of 
shSOX5 groups were less than that of the con-
trol groups (Figure 2A), while overexpression of 
SOX5 increased the number of invasive cells 
(Figure 2B). The wound healing assay showed 
that closing of the wound was slowed down in 
the shSOX5 groups, while overexpression of 
SOX5 expression significantly increased the 

nuclei were stained with DAPI (blue) (scale bar represents 20 µm). G, H. Western blot showing that knockdown of 
SOX5 decreased protein expression of MMP2, VIMENTIN, SLUG, while overexpression of SOX5 increased the expres-
sion of those proteins. Data are shown as the mean ± SD. All experiments were repeated three times; *indicates 
P<0.05, **indicates P<0.01.

Figure 3. SOX5 interacts with YAP1 in NSCLC cells. A, B. qRT-PCR and Western blot analysis of SOX5 and YAP1 in 
tumorspheres and monolayer cells. C. Western blot showing that YAP1 level was decreased after knockdown of 
SOX5, and knockdown of YAP1 also down-regulated SOX5. D. CO-IP assays showed that SOX5 interacted with YAP1 
in both A549 and H1975 cells. E. Immunofluorescence showing that SOX5 (green) and YAP1 (red) co-localized at 
nucleus, the nuclei were stained with DAPI (blue), scale bar represents 20 µm. F. Total cell lysates and nuclear and 
cytoplasmic extracts were prepared, overexpression of SOX5 increased the expression level of YAP1 in cytoplasm 
and nucleus. All experiments were repeated three times, **indicates P<0.01.
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Figure 4. Knockdown of YAP1 decreases self-renewal, invasion and migration capacity in NSCLC cells. A. Knock-
down of YAP1 in A549 and H1975 cells were validated by qRT-PCR and Western blot. B. Tumorsphere formation 
assays showing that down-regulated YAP1 decreased the size and the number of tumorspheres (scale bar repre-
sents 100 µm). C. Transwell invasion assays showed that knockdown of YAP1 efficiently reduced the invasion cells. 
Scale bar represents 50 µm. D. The wound healing assay showing that knockdown of YAP1 decreased the migration 
rate of A549 and H1975 cells (magnification × 100). E. Immunofluorescence showing that stable silencing YAP1 
decreased the formation of invadopodia, the nuclei were stained with DAPI (blue), scale bar represents 20 µm. F. 
Western blot showing that knockdown of YAP1 attenuated the protein expression of OCT4, NANOG, SOX2, MMP2, 
VIMENTIN and SLUG. Data are shown as the mean ± standard deviation (SD). All experiments were repeated three 
times. *indicates P<0.05, **indicates P<0.01.
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wound healing rate (Figure 2C and 2D). More- 
over, invadopodia, as actin-based membrane 
protrusions in cancer cells, have the ability to 
degrade extracellular matrix (ECM) for tumor 
invasion and metastasis [24, 25]. To investi-
gate whether SOX5 can influence the forming of 
invadopodia, we used tetramethyl rhodamine 
isothiocyanate (TRITC) labeled Phalloidin to 
combine F-actin to assess the number of inva-
dopodia. As shown in Figure 2E and 2F, knock-
down of SOX5 reduced the formation of invado-
podia in A549 and H1975 cells, while overex-
pression of SOX5 promoted its formation. 
Western blot analysis showed that protein 
expression of MMP2, VIMENTIN and SLUG was 
reduced after knockdown of SOX5, while over-
expression of SOX5 increased the expression 
level of those proteins (Figure 2G and 2H). 
These results indicate that SOX5 promotes the 
invasion and migration capabilities in NSCLC 
cells.

SOX5 interacts with YAP1 in NSCLC cells

YAP1 is a key effector of the Hippo pathway. 
Since we found that both SOX5 and YAP1 were 
significantly up-regulated in CSLCs (Figure 3A 
and 3B), it would be of interest to investigate 
the relationship between these two molecules 
as they may influence the capabilities of cell 
self-renewal, invasion and migration. As shown 
in Figure 3C, Western blot showed that YAP1 
synchronously changed along with either down- 
or up-regulated SOX5. Importantly, knockdown 
of YAP1 also decreased the expression of SOX5. 
Furthermore, SOX5 interacted with YAP1 to 
form a complex in both A549 and H1975 cells 
(Figure 3D). We also demonstrated that SOX5 
and YAP1 preferentially localized in the nuclei 
of NSCLC cells as observed by the laser confo-
cal scanning microscopy (LCSM) (Figure 3E). 
Cell fractionation analysis showed that overex-
pression of SOX5 led to translocation of YAP1 
into the nuclei (Figure 3F). Taken together, 
these results indicate that SOX5 interacts with 
YAP1 to promote the progression of NSCLC 
cells.

Knockdown of YAP1 decreases self-renewal, 
invasion and migration capacity in NSCLC cells 

To confirm the effect of YAP1 dysregulation  
on NSCLC cell self-renewal, cell invasion and 
migration, we constructed stable YAP1 knock-
down in A549 and H1975 cells (Figure 4A). As 
shown in Figure 4B, knockdown of YAP1 signifi-

cantly inhibited the self-renewal capacity of 
cancer cells. Transwell invasion assay and 
wound healing assay also showed that down-
regulated expression of YAP1 significantly de- 
creased the invasion cell numbers and slowed 
the rate of wound healing (Figure 4C and 4D). 
In addition, we also found that knockdown  
of YAP1 decreased invadopodia formation 
(Figure 4E). In Figure 4F, Western blot analysis 
showed that knockdown of YAP1 decreased the 
expression of stemness transcription factors 
(OCT4, NANOG, SOX2) and invasion- and migra-
tion-associated proteins (MMP2, VIMENTIN, 
SLUG). Taken together, those results suggest 
that down-regulation of YAP1 decrease self-
renewal, invasion and migration capacity of 
NSCLC cells.

Overexpressed SOX5 reverses the attenuated 
malignant potential in YAP1 knockdown NSCLC 
cells

To further explore the association between 
YAP1 and SOX5 in regulating NSCLC cells pro-
gression, we stably overexpressed SOX5 in 
shYAP1 A549 cells (shYAP1&OESOX5). It was 
shown that down-regulated YAP1 attenuated 
the expression of SOX5, up-regulated SOX5 in 
shYAP1 cancer cells increased the expression 
of SOX5, NANOG and VIMENTIN (Figure 5A and 
5B). Furthermore, we found that SOX5 overex-
pression could reverse the decreased tumor-
sphere formation in YAP1 knockdown A549 
cells (Figure 5C). Meanwhile, SOX5 overexpres-
sion in shYAP1 cells resulted in higher invasion 
ability (Figure 5D) and faster wound healing 
(Figure 5E) compared to shYAP1 cells. Colle- 
ctively, SOX5 may act as a target of YAP1, and 
overexpression of SOX5 could reverse the 
attenuated self-renewal, invasion and migra-
tion capabilities resulting from the silencing of 
YAP1 in NSCLC cells.

Stable knockdown of SOX5 inhibits xenograft 
tumor growth in vivo

To investigate whether SOX5 can influence 
tumor growth in vivo, stable silencing of SOX5 
cancer cells were subcutaneously injected into 
the right flanks of nude mice. We found that 
knockdown of SOX5 significantly reduced the 
volume and weight of xenograft tumors (Figure 
6A-C). Consistent with our previous data, IHC 
showed that silencing of SOX5 reduced, YAP1, 
SOX2 and MMP2 protein expressions in xeno-
graft tumors (Figure 6D). These results suggest 
that silencing SOX5 inhibits the growth of xeno-
graft tumors in vivo.
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Discussion

As a nuclear transcription factor, high expres-
sion of SOX5 is detected in many malignant 
tumors, such as hepatocellular carcinoma, mel-
anoma, nasopharyngeal carcinoma, B lympho-

mas, prostate cancer and glioma. Aberrant 
expression of SOX5 can promote epithelial-
mesenchymal transition (EMT), proliferation, 
invasion and migration of cancers by targeting 
different down-stream genes such as Twist1, 
Snail, secreted protein acidic and rich in cyste-

Figure 5. Overexpression of SOX5 rescues loss of self-renewal and motile ability of silencing YAP1 cells. A. qRT-PCR 
analysis of YAP1 knockdown A549 cells with stably overexpressed SOX5 (shYAP1&OESOX5). B. Western blot show-
ing the protein expressions of NANOG, VIMENTIN, YAP1 and SOX5 after overexpression of SOX5 in shYAP1 A549 
cells. C. Tumorsphere formation assay showed that up-regulated SOX5 in shYAP1 A549 cells increased the volume 
(left panel) (scale bar represents 100 µm) and the number (right panel) of tumorspheres compared to shYAP1 
group. D. The transwell invasion assay was performed to evaluate the invasion ability of shYAP1&OESOX5 group 
compared to control group (scale bar represents 50 µm). E. The wound healing assay was performed to evaluate 
the migration ability of shYAP1&OESOX5 group compared to control group, cells were photographed at 0 H and 24 
H after wounding (magnifcation × 100). Data are shown as the mean ± SD. *indicates P<0.05, **indicates P<0.01.
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ine (SPARC), and microphthalmia-associated 
transcription factor (MITF), as well as up-regu-
lating the protein abundances of p27 and 
β-catenin, etc. [20, 22, 26-29]. However, wheth-
er SOX5 can influence the tumor initiation and 
progression of NSCLC has not been elucidated. 
Cancer stem cells (CSLCs) are a small subpopu-
lation of cancer cells that are responsible for 
cancer initiation, invasion, metastasis and ther-
apy resistance [30]. Understanding and target-
ing CSLCs would find out new treatment strate-
gies for NSCLC. Thus, it is necessary to explore 
the relationship between SOX5 and CSLCs in 
NSCLC.

Recently, it has been shown that SOX5 is 
responsible for TGF-β-induced EMT and that 
Smad3-Sox5-Twist1 signaling, acting as an axis 
to promote EMT and contribute to prostate can-
cer metastasis [31]. Here, our findings demon-
strate that SOX5 sustains the self-renewal 
capability of NSCLC cells, and promotes the 
ability of cancer cell invasion and migration. In 
vivo mouse tumor models, knockdown of SOX5 
in A549 cells significantly suppresses the 
tumor growth. Collectively, we determine that 

SOX5 functions as an oncogene in NSCLC, 
which is consistent with previous report. 

YAP1, as a key effector of the Hippo pathway, 
has been reported in varieties of cancers to 
promote cancer cell tumorsphere formation, 
proliferation, chemoresistance, and metasta-
sis [32-34]. Our study confirmed that knock-
down of YAP1 decreased the tumorsphere for-
mation, invasion and migration, and also 
decreased the formation of invadopodia in 
NSCLC cells, and regulated stemness maker 
(OCT4, NANOG, SOX2) and invasion and migra-
tion associated protein (MMP2, VIMENTIN, 
SLUG) expression in NSCLC cells. We demon-
strate that YAP1 plays an important role in the 
progression of NSCLC cells.

Previous studies showed that SOX2 can inter-
act with YAP1 to maintain stemness and vascu-
lar mimicry to promote tumorigenesis [35-37]. 
Considering both SOX5 and SOX2 are the 
homologs of SOX family and as a whole the SOX 
family controls cell fate and differentiation in a 
multitude of processes, we deduce whether 
SOX5 is similar with SOX2 and can interact with 

Figure 6. Stable knockdown of SOX5 inhibits xenograft tumor growth in vivo. A. Control-shRNA- or SOX5-shRNA-in-
fected A549 cells were injected subcutaneously into the flank of BALB/c-nude mice for tumorigenicity analysis. The 
xenografts were harvested and photographed on day 28. B. SOX5-knockdown cancer cells produced significantly 
smaller xenografts tumor volume than that of control cells. C. The harvested tumor weight of shSOX5 group was 
lower than that of control group. D. IHC showing that tumor with low expression level of SOX5 displayed decreased 
protein level of YAP1, SOX2 and MMP2 (scale bar represents 100 µm). *indicates P<0.05, **indicates P<0.01.
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YAP1 to promote NSCLC progression. Our data 
showed that YAP1 together with SOX5 was 
expressed at higher level in tumorspheres than 
monolayer cells derived from NSCLC, suggest-
ing that both SOX5 and YAP1 may be involved in 
self-renewal of NSCLC cells. We also found that 
knockdown or overexpression of SOX5 synchro-
nously changed the protein expression level of 
YAP1, and knockdown of YAP1 decreased the 
expression level of SOX5. We demonstrated for 
the first time that SOX5 interacted with YAP1 
and colocalized in nucleus of cancer cells. 
Moreover, SOX5 was associated with increased 
translocation of YAP1 to the nucleus, SOX5 
overexpression reversed the malignant pro-
gression in YAP1 knockdown cancer cells. 
Collectively, we found that SOX5 can interact 
with YAP1 and may be a potential target of 
YAP1.

In summary, our findings identify that SOX5 
acts as an oncogenic factor to enhance the 
malignant potential of NSCLC, and reveal a new 
mechanism underlying the physical interaction 
of SOX5 with YAP1 to promote YAP1 nucleus 
translocation, indicating that SOX5 may be a 
potential therapeutic target against CSLCs hid-
den in human NSCLC.
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