
Abstract. Background/Aim: The resistance to epidermal growth
factor receptor tyrosine kinase inhibitors (EGFR-TKIs), such as
gefitinib or erlotinib, is considered a major challenge in the
treatment of patients with non-small cell lung cancer (NSCLC).
Herein, we identified the critical roles of anterior gradient 2
(AGR2) in gefitinib (Gef) resistance of mutant NSCLC cells.
Materials and Methods: Using datasets from a pair of NSCLC-
sensitive and NSCLC-resistant cells, immunoblotting, immuno -
fluorescence and immunohistochemistry, and cell viability assays
were applied to identify the effects of AGR2. Results: AGR2 was
found to be significantly over-expressed in Gef-resistant cells and
was highly associated with drug resistance, proliferation,
migration, and invasion of cancer cells. Moreover, AGR2 and
ADAMTS6 formed a negative feedback loop in drug-resistant
cells. Conclusion: Modulation of overexpression of AGR2 in
mutant NSCLC cells may be an attractive therapeutic strategy
for the treatment of EGFR-TKI-resistant NSCLC.

Non-small cell lung cancer (NSCLC) is one of the major causes
of cancer-related death worldwide, and comprises 85% of all
lung cancer cases (1). Acquired drug resistance in tumor cells
is a major obstacle in the field of anti-cancer chemotherapies.
Likewise, NSCLC patients who initially show a good response
to epidermal growth factor receptor tyrosine kinase inhibitors
(EGFR-TKIs), such as gefitinib (Gef), acquire resistance to
treatment (2). However, studies on the mechanisms through
which overexpression of specific genes is involved in EGFR-

TKI resistanse of NSCLC cells are scarce and its role remains
to be elucidated. Therefore, novel approaches are required to
elucidate their role in drug resistanse of cancer cells.

The anterior gradient-2 (AGR2) has been identified in
Xenopus laevis and plays a critical role in cemet gland
differentiation (3). Recent studies have suggested that
elevated expression of AGR2 is correlated with cell
proliferation, metastasis, and drug resistance in various
human cancer cell lines, such as prostate (4), breast (5), and
pancreatic cancer (6). Moreover, overexpression of AGR2
has been notably correlated with a poor outcome of estrogen
receptor-negative breast cancer patients (7). AGR2 is also a
pro-oncogenic protein that has been shown to stimulate the
epidermal growth factor receptor (EGFR) ligand
amphiregulin, regulate p53 signaling, and interact with the
AAA+ protein Reptin (8), suggesting its modulatory roles in
gene expression. High expression of AGR2 has also been
shown to be predictive of poor survival in lung cancer (9).
However, there is still a lack of insightful understanding of
the role of AGR2 in EGFR-TKI-resistant NSCLC cells. 

There are 19 members of zinc-dependent metalloproteases
in the family of a disintegrin and metalloprotease with
thrombospondin motifs (ADAMTS) (10). Recent reports
suggest the critical roles of ADAMTSs in angiogenesis and
cancer (11). They also play an important role in the
modulation of extracellular matrix. For instance, ADAMTS-
1 metalloproteinase could stimulate tumorigenesis through
the induction of a stromal reaction in vivo (12), while
decreased expression of ADAMTS-1 may also accelerate
invasion and migration in human breast tumors (13).
Although several studies have reported the role of
ADAMTSs in cancers, their precise functions in cancer cells
are yet to be uncovered in detail, especially those of
ADAMTS6. A previous study has indicated that ADAMTS6
was involved in the growth-inhibitory activity of breast
cancer cells through modulation of the extracellular signal-
regulated kinase (ERK) pathway (14). ADAMTS6 is also
dysregulated in some cancers, such as colorectal cancer (15),
prolactin tumors (16), and breast cancer (17). However, the
association of ADAMTS6 with NSCLC is still unclear,
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especially its role in drug resistance of EGFR-mutant
NSCLC cells. Herein, we demonstrate for the first time the
relationship between AGR2 and ADAMTS6 in EGFR-TKI-
resistant mutant NSCLC cells by employing yuanhuadine
(YD), a natural product anti-tumor agent. 

Materials and Methods  

Reagents and chemicals. RPMI 1640 medium and Opti_MEM
Reduced Serum medium were purchased from Invitrogen (CA,
USA). Rabbit anti-AGR2 was purchased from Cell Signaling
(Danvers, MA, USA). Mouse anti-ß-actin (C4) and anti-VEGF (A-
20) were purchased from Santa Cruz Biotechnology (Santa Cruz,
CA, USA). Gefitinib (CAS No. HY-50895) was obtained from
MedChemExpress (NJ, USA). Yuanhuadine (YD; purity > 98.5%)
was isolated and identified from a CHCl3-soluble fraction of the
flowers of Daphne genkwa, as described previously (18). All
chemicals were dissolved in DMSO.

Cell lines. PC9 and PC9-Gef cells were a gift from Dr. Jae Cheol
Lee and Dr. Jin Kyung Rho (Asan Medical Center, Seoul, Korea).
The cells were cultured in RPMI 1460 medium that was
supplemented with 10% heat-inactivated fetal bovine serum (FBS)
and antibiotics-antimycotics (PSF; 100 U/ml penicillin G sodium,
100 μg/ml streptomycin, and 250 ng/ml amphotericin B). PC9-Gef
cells were grown in the presence of 1 μM gefitinib. Cells were
incubated at 37˚C with 5% CO2.

Western blot analysis. Immunoblotting analysis was performed
according to our previously published procedures (19, 20), and an
equal amount of protein samples was subjected to SDS-PAGE. The
separated proteins were transferred to PVDF membranes (Bedford,
MA, USA) and then incubated with primary antibodies overnight at
4˚C. After that, the membranes were incubated with a secondary
antibody. Protein bands were visualized using an enhanced
chemiluminescence detection kit (Daejon, Korea) and a LAS-4000
Imager (Tokyo, Japan). 

Real Time-Polymerase Chain Reaction (RT-PCR). Real-time PCR
analysis was performed according to our previously published
procedures (21). Primers for real-time PCR were purchased from
Bioneer (Daejeon, Korea): human AGR2: sense, 5’-GGTG
GGTGAGGAAATCCAG-3’; antisense, 5’-GTAGGAGAGGGCC

ACAAGG-3’; human ADAMTS6: sense, 5’- ATC ACT CGA ACT
GGC AGT GG-3’; antisense, 5’-GTC TTT GGA CAC CTC CAG
CA-3’; human VEGFA: sense, 5’- GAG CCT TGC CTT GCT GCT
CTA C-3’; antisense, 5’-CAC CAG GGT CTC GAT TGG ATG-3’;
human β-actin: sense, 5’-AGC ACA ATG AAG ATC AAG AT-3’;
antisense 5’-TGT AAC GCA ACT AAG TCA TA-3’.

Transfection of siRNAs. RNA interference of AGR2
(siAGR2#1,1003498; siAGR2#2,1003505) and ADAMTS6
(siADAMTS6#1, 1002483; siADAMTS6#1, 1002486) as well as
the negative control siRNA (catalog number SN-1002), were
synthesized by Bioneer (Daejeon, Korea). The cells were transfected
with 20 nM siRNA duplexes using Lipofectamine RNAiMAX
(Invitrogen), according to the manufacturer’s instructions. The cells
were post-transfected at the indicated times and harvested for
further analysis.

Sulforhodamine B assay. PC9-Gef cells were transfected with the
control or AGR2 siRNA for 48 h, and then 2×104 cells/ml cells were
seeded in 96-well plates with the indicated concentrations of
gefitinib. After 72 h of treatment, the cells were fixed with 10%
trichloroacetic acid (TCA) solution and cell proliferation was
examined by the sulforhodamine B (SRB) assay and further analyzed
as previously described (19). The ratios of cell proliferation were
calculated using the following formula: cell proliferation (%)=100×
[(Xtreated - Xzero day)/(Xcontrol - Xzero day)], where X is the average
absorbance. The IC50 values were calculated by using TableCurve
2D v5.01 (Systat Software Inc., San Jose, CA, USA).

Transwell invasion and migration assays. The cells were post-
transfected with siAGR2 or siRNA control for 48 h, and then they
were further analyzed using cell migration and invasion assays, as
described previously (22). Briefly, the invasion assay was carried
out in 24-well Transwell plates (8.0 μm pore size membranes,
Corning, NY, USA) for 48 h. The upper surface of the membrane
was coated with Matrigel (BD Biosciences, San Jose, CA, USA)
and the lower one was covered with 0.2 % gelatin (Sigma Aldrich,
St. Louis, MO, USA). Matrigel was not used in the case of the
migration assay. After removing the non-invaded and non-migrated
cells, the invaded and migrated cells on the lower side of
membranes were fixed with 4% paraformaldehyde, and then stained
with 0.5% crystal violet (Sigma-Aldrich). The cells were
photographed using an inverted phased contrast light microscope
and counted by the ImageJ application.
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Table I. List of top 7 genes up-regulated in siAGR2-treated PC9-Gef cells compared to siCTL-treated PC9-Gef cells.

No.                            Gene symbol                             Fold change                                                               Gene description 

1                                   MARCH4                                      3.84                                                          Membrane associated finger 4
2                                  KRTAP2-3                                     3.27                                                          Keratin associated protein 2-3
3                                    MIR4731                                       2.37                                                                     MicroRNA 4731
4                                   MIR548C                                      2.30                                                                     MicroRNA 548c
5                                 LOC400499                                    2.28                                                           Uncharacterized LOC400499
6                                  ADAMTS6                                     2.27                                ADAM metallopeptidase with thrombospondin type 1 motif 6
7                                   RNU5B-1                                      2.27                                                             RNA, U5B small nuclear 1



Colony formation assay. The cells were post-transfected with
siAGR2 or siRNA control for 48 h. Colony formation analysis was
performed according to our previously published procedures (23).
In brief, following post-transfection with siAGR2 or siRNA control
for 48 h, 500 cells were seeded in 6-well plates or 12-well plates
for about two weeks. The media with or without Gefitinib were
changed every four days. After about 10-14 days, cells were stained
by Crystal Violet and counted by the ImageJ application.

Immunocytochemistry. Immunocytochemistry analysis was
performed according to our previously published procedures (24). In
brief, cells were seeded on cover slips in dishes. After treatment with
YD at indicated concentrations for 24 h, the cells were fixed with
4% paraformaldehyde for 10 min. The fixed cells were blocked with
1% BSA in PBS containing 0.1% Tween 20 for 30 min at 25˚C. The
cells were incubated with a primary antibody at 4˚C overnight. After
that, the cells were incubated with a secondary antibody conjugated
to Alexa 488 (Invitrogen) for 2 h at 25˚C. The nuclei were stained
by DAPI (0.5 μg/ml). Ultimately, the images were obtained using a
Zeiss ApoTome microscope (Csrl Zeiss, Jena, Germany).

Immunohistochemistry. Tumor immunohistochemistry analysis was
performed according to our previously published procedures (22,
23). In brief, sections of the embedded specimens were
deparaffinized, rehydrated and subjected to antigen retrieval. The
sections were incubated overnight with an AGR2 antibody and
detected using the LSAB™+System-HRP kit (Glostrup, Denmark)
and then counterstained with hematoxylin. Ultimately, the stained
sections were observed and captured by using Vectra 3.0 Automated
Quantitative Pathology Imaging System (PerkinElmer, Waltham,
MA, USA).

Ex vivo biochemical analysis of tumors. The tumors were
homogenized and protein concentrations were calculated, and
aliquots were stored at –80˚C and used according to our previously
published procedures (23). 

Microarray expression analysis. Microarray expression analysis was
performed according to our previously published procedures (22, 23). 

Exosome isolation. Total exosomes were collected by Invitrogen
Total Exosome Isolation Reagent from Invitrogen (catalog number
4478359), following the manufacturer’s instructions.

Statistical analysis. The data are presented as the mean±SD.
Statistical significance (*p<0.05, **p<0.01, ***p<0.001) was
assessed using Student’s t test. All statistical tests were two-tailed
unpaired.

Results

AGR2 expression is upregulated in gefitinib-resistant NSCLC
cells. In our previous study, a cDNA array was employed to
identify differentially expressed genes in three types of
NSCLC cells: PC9, PC9-Gef, and PC9-Gef treated with YD
(25). The data showed that AGR2 expression was
upregulated in PC9-Gef cells compared to PC9 cells, and the
expression of AGR2 was effectively suppressed by the
treatment of YD. In the present study, these findings were

further confirmed by in vitro cell cultures and ex vivo tissue
analysis. As shown in Figure 1A, the AGR2 mRNA levels in
PC9-Gef cells were approximately five-fold higher than
those in PC9 cells. The AGR2 protein was hardly detected
in the parental PC9 cells, but it was significantly
overexpressed in PC9-Gef-resistant cells (Figure 1B).
Previous reports have shown that intracellular AGR2 can
induce the growth of cancer cells and AGR2 can also be
detected extracellularly in the blood and urine of prostate
cancer patients (26) (27). Therefore, we determined whether
the extracellular levels of AGR2 are different between PC9
and PC9-Gef cells by using exosomal samples in the
extracellular environment. The secretion of AGR2 mRNA
was higher in PC9-Gef cells compared to the parental PC9
cells (Figure 1C). In addition, utilizing tumor tissues
obtained in our previous study, we also found that AGR2
expression was upregulated in PC9-Gef cells compared to
PC9 cells in vivo at both the mRNA (Figure 1D) and protein
(Figure 1E) levels. Consistently, a higher expression of
AGR2 in PC9-Gef cells and tumors was also found by
immunocytochemistry (Figure 1F and G). Taken together,
these findings suggested that AGR2 is a potential candidate
biomarker for the acquired resistance of NSCLC cells to Gef.

AGR2 expression is associated with proliferation, drug
resistance, and metastasis of gefitinib-resistant NSCLC cells.
To further evaluate the function of AGR2 in Gef-resistant
cells, the PC9-Gef cells were transiently transfected with an
siRNA control (siCTL) or siRNA AGR2 (siAGR2). First, we
selected the efficient siRNA from different sets of siRNA
AGR2 to obtain significant depletion of AGR2 expression in
PC9-Gef cells. The set #2 of siAGR2 was shown to
effectively suppress the expression of the AGR2 mRNA and
protein (Figure 2A and B), and thus this set was selected and
used for further study. The knockdown of AGR2 (siAGR2)
resulted in a notable decrease in colony formation by the
PC9-Gef cells (Figure 2C). Silencing of AGR2 also
significantly inhibited the invasion (Figure 2D) and migration
(Figure 2E) of PC9-Gef cells. Moreover, the depletion of
AGR2 affected the sensitivity of PC9-Gef cells to Gef.
Compared to the siCTL-transfected PC9-Gef cells, treatment
of siAGR2-transfected PC9-Gef cells with 5 μM Gef
efficiently suppressed colony formation, indicating restoration
of the sensitivity to Gef (Figure 2F). The anti-proliferative
activity of Gef in the PC9-Gef cells was also recovered by
the silencing of AGR2 with an IC50 of 0.68 μM in PC9-Gef
siAGR2 cells compared to the IC50 of 4.34 μM in PC9-Gef
siCTL cells (Figure 2G).

AGR2 and ADAMTS6 form a negative feedback loop and affect
VEGFA expression. To further identify the downstream targets
of AGR2 and its functions in cancer cells, a cDNA microarray
was performed using siAGR2-transfected PC9-Gef cells. As
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shown in Table I, several genes were up-regulated in siAGR2-
transfected PC9-Gef cells. ADAMTS6 was among the highly
up-regulated genes and this was additionally confirmed by RT-
PCR analysis (Figure 3A). We further investigated the
association between AGR2 and ADAMTS6 in the PC9-Gef
cells. Initially, the efficient siRNAs for ADAMTS6 were
selected by RT-PCR analysis for further study (siADAMTS6
#1 was selected in this study) (Figure 3B). Previous studies
have shown that both AGR2 and ADAMTS family members
are strongly related to angiogenesis (28, 29). Therefore, we
analyzed whether there is a relationship among AGR2,
ADAMTS6, and angiogenesis. We found that the knockdown
of ADAMTS6 up-regulated AGR2 mRNA (Figure 3C) and
protein (Figure 3D) expression, indicating the negative
correlation between AGR2 and ADAMTS6. In addition,
silencing of AGR2 suppressed the expression of VEGFA (an
angiogenesis biomarker) in PC9-Gef cells (Figure 3E). These
results suggested that AGR2 is associated with the angiogenic
process in cancer cells. However, the precise mechanism
through which AGR2 regulates angiogenesis needs to be
further analyzed in detail.  

Yuanhuadine affects AGR2, ADAMTS6, and VEGFA expression.
Natural products are still considered as important sources in
drug discovery and development (30-32) and our previous
studies have indicated that yuanhuadine (YD), a natural
product-derived antitumor agent, could significantly suppress
the growth of acquired drug-resistant NSCLC cells and
overcome the EGFR-TKIs resistance in NSCLC cells both in
vitro and in vivo (22, 23). Therefore, we further investigated
whether YD overcomes drug resistance by modulating AGR2
in EGFR-mutant NSCLC cells. Overexpression of AGR2
mRNA and protein in PC9-Gef cells were significantly
suppressed by YD treatment in a concentration-dependent
manner (Figure 4A and B). In addition, immunocytochemical
analysis also suggested that YD treatment suppressed
overexpression of cytoplasmic AGR2 in the PC9-Gef cells in
a concentration-dependent manner (Figure 4C). Similarly, the
expression of AGR2 in tumor tissues obtained from our
previous study on the anti-tumor activity of YD (25) was also
found to be suppressed by YD treatment by both western blot
and immunohistochemical analysis (Figure 4D and E). 

As depicted in Figure 3, we found that expression of
AGR2 was negatively regulated by ADAMTS6. The
expression of ADAMTS6 mRNA was up-regulated in YD-
treated PC9-Gef cells (Figure 5A) and tumor tissues (Figure
5B). However, the expression of VEGFA mRNA was down-
regulated in YD-treated PC9-Gef cells (Figure 5C) and
tumor tissues (Figure 5D). Taken together, these results that
the axis of AGR2/ADAMTS6/VEGFA may be involved in
the acquired EGFR-TKI drug resistance of NSCLC cells and
targeting this axis will be a potential strategy to overcome
the resistance in NSCLC cells. 

Discussion 

The first-generation EGFR-TKIs, such as gefitinib, have
been used as first-line or second-line therapy for advanced
EGFR-mutant NSCLCs. However, the sequential drug
resistance has still been inevitable. Therefore, various studies
have attempted to elucidate the mechanisms of resistance to
overcome or delay the resistance of NSCLC cells (22, 23,
25, 33-45). In addition, recent comprehensive proteomic
technologies display a great opportunity to investigate novel
clinically relevant oncogenic pathways that may have been
over-looked by cancer gene screens (46, 47). AGR2, one of
these recently discovered oncogenes related to p53, is
directly involved in malignant transformation and is able to
act as a survival factor through drug resistance (48).
However, the modulation of AGR2 expression and its
potential mechanisms in drug resistance of EGFR-mutant
NSCLCs have not yet been precisely investigated. 

Herein, for the first time, we found that the levels of
AGR2 are highly associated with Gef-resistance of EGFR-
mutant NSCLC cells. Similarly, AGR2 was shown to
contribute to drug resistance in breast cancer (49) and
pancreatic cancer (50), and high expression of AGR2 in
lung cancer has been also considered to be predictive of
poor survival (9). Additionally, AGR2 silencing has been
shown to decrease chemotherapy resistance and inhibit cell
invasion and migration of pancreatic cancer cells (50). In
the present study, we also observed that knockdown of
AGR2 suppressed cell proliferation, colony formation, and
migration of PC9-Gef cells, which are Gef-resistant
EGFR-mutant NSCLC cells (Figure 2). In particular,
silencing of AGR2 resulted in the recovery of the
sensitivity of Gef-resistant PC9-Gef cells to Gef. These
findings suggest that suppression of AGR2 may play a
critical role in the regulation of cancer progression and
development, as well as acquired drug resistance in lung
cancer cells. 
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Figure 1. Up-regulation of AGR2 in PC9-Gef cells and xenograft
tumors. (A), (B) The cells were lysed and the mRNA and protein
expression of AGR2 were determined by real-time PCR (A) and western
blot analysis (B), respectively. (C) Total exosomes from PC9 and PC9-
Gef cells were collected and exosomal AGR2 expression was evaluated
by real-time PCR. (D), (E) PC9 and PC9-Gef tumor tissues were
obtained from our previous study and analyzed by real-time PCR (D)
and western blot analysis (E), respectively. (F) PC9 and PC9-Gef cells
stained with AGR2 and DAPI. (G) Immunohistochemical analysis for
AGR2 was performed using an antibody against AGR2. For (A-E), β-
actin was used as a control. For (A), (C), and (D), data are presented
as the mean fold changes±SD relative to the control. For (F) and (G),
scale bars, 100 μm. *p<0.05, **p<0.01, ***p<0.001.



Luu et al: AGR2 in Mutant Non-small Cell Lung Cancers

1859



ANTICANCER RESEARCH 40: 1855-1866 (2020)

1860

Figure 2. Continued



Natural products have played an important role in the
discovery of anticancer drugs (51). In our previous studies,
we have found that yuanhuadine (YD), a daphnane-type
diterpenoidal anti-tumor agent from the flowers of Daphne
genkwa, can effectively suppress the growth of EGFR-TKI-
resistant NSCLC cells (21-23, 52). Therefore, we further
investigated whether the regulation of AGR2 can modulate
EGFR-TKI resistance and whether resistance can be
overcome by treating NSCLC cells with YD. The suppressive
effect of YD on AGR2 expression in PC9-Gef cells and tumor
tissues from a xenograft mouse model may be in part
associated with the restoration of the sensitivity of NSCLC
cells to EGFR-TKIs (Figure 4). These findings may lead to a
new strategy to overcome resistance or effectively suppress
the growth of EGFR-TKI-resistant NSCLC cells by either YD
alone or through a combination of YD and AGR2 depletion.

Recent studies have suggested that the association of
AGR2 with chemotherapy resistance involves the ERK/Akt
pathway or some non-coding RNAs (49, 50). In this line, we
further investigated novel downstream targets of AGR2 by
employing a cDNA microarray and knockdown of AGR2.
ADAMTS6 expression was significantly up-regulated by the
knockdown of AGR2, while the knockdown of ADAMTS6
was also able to up-regulate the expression of AGR2,
suggesting a negative feedback loop between AGR2 and
ADAMTS6 (Table I and Figure 3). Although the integrative
network between AGR2 and ADAMTS6 has been reported
in Alzheimer’s disease, a negative feedback loop between
AGR2 and ADAMTS6 in NSCLC cells is reported for the
first time in this study. Interestingly, previous reports have
indicated that elevated ADAMTS6 expression could suppress
tumor progression and serve as a prognostic marker in
human cancer, whereas the depletion of ADAMTS6

stimulated cell migration and tumorigenesis (14).
Consistently, we also found that knockdown of AGR2
suppressed VEGFA mRNA expression, but knockdown of
ADAMTS6 enhanced VEGFA mRNA expression, which is
highly related to chemotherapy resistance (53, 54),
suggesting that AGR2 directly affects the expression of
VEGFA, while ADAMTS6 might affect VEGF expression
through AGR2 in drug resistance of mutant NSCLC cells.
Finally, we further determined the effects of YD on this
ADAMTS6-AGR2 -VEGFA axis and found that YD could
upregulate ADAMTS6 and downregulate AGR2 expression
leading to suppressed VEGFA expression in NSCLC cells. 

Conclusion

Taken together, we demonstrated that AGR2 is highly
correlated with the acquired drug resistance of EGFR-mutant
NSCLC cells to EGFR-TKI by stimulating cell proliferation,
colony formation, and migration through the modulation of
ADAMTS6 and VEGFA expression. In addition, the anti-
tumor activity of YD in NSCLC cells is in part associated
with the suppression of AGR2 and VEGFA and the
upregulation of ADAMTS6 expression. Therefore, these
findings may provide attractive targets for overcoming drug-
resistance of EGFR-mutant NSCLC cells.     

Conflicts of Interest
The Authors declare no conflict of interest regarding this study.

Authors’ Contributions
T.-T.-T.L. & D.-H.B designed and carried out most of the
experiments, assisted by D.K., and R.H. H.J.P. discussed the

Luu et al: AGR2 in Mutant Non-small Cell Lung Cancers

1861

Figure 2. AGR2 modulates the malignant characteristics and gefitinib sensitivity in PC9-Gef cells. (A), (B). Confirmation of AGR2 silencing at the
mRNA (A) and protein level (B). (C-F) PC9-Gef cells were transfected with either control siRNA or AGR2 siRNA #2 for 48 h and then cultured for
the colony formation assay in normal media (C) or media with 5 μM Gefitinib (F). Similarly, the PC9-Gef cells transfected with siAGR2 were
analysed by an invasion (D) and migration assay (E). (G) PC9-Gef cells were transfected with the control or AGR2 siRNA #2 for 48 h and then
treated with different concentrations of Gef. The SRB experiment was carried out as described in the Materials and Methods to evaluate cell viability.
β-actin was used as a control. Data are presented as the mean fold changes±SD relative to control. *p<0.05, **p<0.01, ***p<0.005.
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