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Abstract: Cancer stem cells (CSCs) are a rare but critical subpopulation in pancreatic ductal adenocarcinoma 
(PDAC), contributing to therapy resistance and disease relapse. The CXCR1 signaling axis has been implicated in 
CSC maintenance across multiple cancers. We investigated the role of CXCR1 in CSC-like phenotypes in PDAC by 
analyzing its expression, along with established CSC markers, in chemotherapy-resistant (GemR) and parental PDAC 
cell lines under various treatment conditions. GemR cells exhibited elevated levels of CXCR1, its ligand CXCL6, and 
CSC markers compared to parental lines. Gemcitabine treatment increased the expression of CXCR1 and CSC-
associated markers in parental cells, suggesting therapy-induced enrichment of CSC-like populations. Additionally, 
GemR cells had a higher frequency of CD44+/CXCR1+ cells. In parental cells, gemcitabine also induced markers 
of epithelial-to-mesenchymal transition (EMT), a phenotype associated with CSC plasticity. Combination treatment 
with gemcitabine and Navarixin, a CXCR1 inhibitor, significantly reduced expression of CXCR1, CXCL6, and CSC/EMT 
markers in vitro. In vivo, tumors treated with the combination therapy showed markedly lower CXCR1 and CXCL6 
expression than other treatment groups. These findings indicate that the CXCR1 axis supports CSC maintenance in 
PDAC, and that co-targeting CSC and non-CSC populations may improve therapeutic outcomes.
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Introduction

Pancreatic cancer is the fourth leading cause 
of cancer-related deaths. The survivorship of 
patients diagnosed with pancreatic cancer is 
dismal, with a mere 13% survival rate after five 
years of diagnosis [1]. The most common pan-
creatic cancer is pancreatic ductal adenocarci-
noma (PDAC), making up 95% of pancreatic 
cancer cases. PDAC is an incredibly aggressive 
form of pancreatic cancer with high mortality 
due to its ability to resist chemotherapy and 
metastasize. These highly aggressive charac-
teristics of PDAC can be attributed to a subpop-
ulation of cells known as CSCs. CSCs are  
considered initiators of the tumor [2]. What 
separates these cells from the bulk tumor is 
that they have characteristics of stem cells, 
such as slow cell cycling, being capable of self-
renewal, and leading to clonal repopulation 
[2-4]. CSCs have also shown a higher resis-

tance to chemotherapy, allowing them to over-
come treatment and maintain tumor growth [5].

These attributes make PDAC CSCs an appeal-
ing therapeutic target; however, they are elu-
sive, constituting less than 1-2% of the tumor 
[6]. Much of the previous research investigating 
CSCs relies on cell markers to locate them. For 
PDAC CSCs, several known markers include 
CXCR4, CD133, CD24, CD44, and the internal 
SOX2 and NANOG transcription factors, which 
are used to evaluate stemness [5-7]. However, 
most of these markers are solely for identifying 
CSCs and are not used as therapeutic targets. 
A promising marker of interest that can be ther-
apeutically inhibited is CXCR1. This C-X-C recep-
tor is most known for its role in inflammatory 
responses. Upon binding its ligands, CXCL6 and 
CXCL8, CXCR1 facilitates chemotaxis, promotes 
angiogenesis, and enhances bacterial immune 
system response under normal conditions [8]. 

http://www.ajcr.us
https://doi.org/10.62347/YLHF5834


CXCR1, a putative cancer stem cell marker

4321	 Am J Cancer Res 2025;15(10):4320-4329

In a pathologic condition, the CXCR1 axis elicits 
a response that promotes metastasis/migra-
tion [9-13], invasion [14-16], neovasculariza-
tion [9, 13, 15, 17], increased proliferation [9, 
13, 18], and chemotherapy resistance [10-12, 
19]. In a recent review, we described several 
solid tumors with CXCR1 as a potential CSC- 
like marker [20]. By utilizing a CXCR1 inhibitor 
called repertaxin in triple negative breast can-
cer (TNBC), Ginestier et al. demonstrated that 
this decreased the CSCs’ ability to form tumor-
spheres, invade, and metastasize [10]. In PDAC, 
Chen et al. showed similar results in PDAC 
CSCs by neutralizing CXCL8 with a CXCL8 anti-
body. Both results suggest that CXCR1 plays an 
essential role in tumorigenesis, invasion, and 
metastasis [11]. Further exploration of this 
pathway in PDAC is crucial for developing CSC-
targeted therapies.

In the research presented here, we used two 
cell lines, CD18/HPAF (CD18) and T3M4, to 
examine the role of CXCR1 in PDAC. Using the 
parental cell lines, we generated chemothera-
py-resistant cell lines. We compared the CXCR1 
expression in each of the parental and chemo-
therapy-resistant cell lines. The cell lines were 
treated with Gemcitabine (Gem) and Navarixin 
(Nav), a CXCR1/2 inhibitor. qRT-PCR, ELISA, 
flow cytometry, and immunofluorescence were 
used to compare the cell lines. We used com-
monly known CSC and EMT markers to evaluate 
the expression of CSC-like characteristics be- 
tween the groups. Our data suggest that CXCR1 
is a potential avenue to explore targeting for 
CSC-like cells in the PDAC TME.

Materials and methods

Cell lines and reagent

All the cell lines were tested for mycoplasma 
using MycoAlert Plus Mycoplasma Detection kit 

(Lonza, Rockland, ME). Cell lines were authenti-
cated by the Human DNA Identification La- 
boratory, UNMC, Omaha, NE, through short tan-
dem repeat (STR) tests.

PDAC human cell lines T3M4 and CD18 were 
maintained in Dulbecco’s Modified Eagle Me- 
dium (DMEM), supplemented with 5% fetal 
bovine serum (FBS), L-glutamine, 10X vitamin 
solution, and gentamycin. 

To develop CD18 and T3M4 Gemcitabine-
resistant (GemR) cell lines, we treated the cell 
lines with increasing concentrations of the che-
motherapy for 3-6 months. These cells were 
verified to be resistant to the chemotherapy 
with MTT assays with increasing concentra-
tions of the chemotherapy and compared to the 
parent cell line response.

CXCR1/2 inhibitor SCH-527123 (Navarixin)  
was obtained from Schering-Plough Research 
Institute. These were reconstituted to the man-
ufacturer’s recommendations using the appro-
priate reagents. Gem (Sagent and Meathial, 
NDC: 25021-234-10 and 71288-113-10) was 
obtained through the pharmacy at Nebraska 
Medicine. All the antibodies used for the pres-
ent study are listed in Table 1.

mRNA analysis

Total RNA was isolated using Trizol using the 
manufacturer’s protocol. Reverse transcription 
was performed with 1-5 µg RNA using Applied 
Sciences Reverse Transcription supermix for 
qRT-PCR. Quantitative real-time PCR (qRT-PCR) 
reactions were performed using iTaq Universal 
SYBR Green super mix (bio-rad) using the 
QuantStudio 3 System. Primers used for these 
studies are listed in Table 2. To normalize the 
qRT-PCR values, a housekeeping gene control 
(ribosomal protein large 13A (RPL13)) was used 
to normalize the Ct value for the relative expres-

Table 1. Antibodies used in these studies
 Primary Antibody Marker Source Catalog No. Dilution
1 Anti-CXCR1 CXCR1 Novus Biologicals IMG-334 1:100
2 Anti-CD44 CSC marker Cell Signaling, MA, USA mAB-37259 1:300
3 Anti-CD133 (PROM1) CSC marker Invitrogen MA1-219 1:100
4 Biotinylated Anti-Rabbit IgG  Vector laboratories, Inc. Burlingame, 

CA, USA
BA-1000 1:500

5 FITC labeled goat anti-rabbit IgG  Vector laboratories, Inc. Burlingame, 
CA, USA

FI-1000 1:500

6 Texas Red Avidin D  Vector laboratories, Inc. Burlingame, 
CA, USA

A-2006 1:50
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sion of the gene of interest by [ΔCT = RPL13 Ct 
- Target gene Ct]. The normalized ΔCt value was 
then taken 2-ΔCT to obtain the relative expres-
sion. A melting curve analysis was performed to 
check the amplified product’s specificity.

Animal studies

The study was approved by the University of 
Nebraska Medical Center Institutional Animal 
Care and Use Committee (IACUC). We kept the 
mice under specific pathogen-free conditions 
throughout the study and performed all proce-
dures per institutional guidelines. The animal 
model and treatment schedule used for this 
experiment are shown in Figure 4. 6-8-week-
old immunodeficient (nude) mice were ortho-
topically injected with CD18 or CD18 GemR 
cells (5 × 105 cells in 30 uL HBSS). Seven days 
post-inoculation, the mice were divided into 
four treatment groups: control, Navarixin (5 
mg/kg), Gem (25 mg/kg), and combination. 
The drug doses were optimal based on the pre-
vious observation in the laboratory. They were 
treated for 28 days (CD18 GemR). The tumors 
were then resected and processed for histo-
logical and staining analysis.

Immunofluorescence analysis

To explore the expression of various tissue 
markers, we performed or immunofluorescent 
(IF) staining. First, 4-5 μm thick, formalin-fixed, 

paraffin-embedded tissue sections were pre-
warmed at 65°C for 2 hours or overnight on the 
slide warmer and then deparaffinized with 
graded xylene. The slides were rehydrated 
through descending concentrations of ethanol 
in water. Afterward, antigen retrieval was per-
formed using sodium citrate buffer (pH = 6.0) 
and heating in the laboratory microwave for 10 
minutes. Endogenous peroxidase was blocked 
by incubating with 3% hydrogen peroxide for 5 
minutes. After blocking non-specific binding by 
incubating with serum, slides were probed with 
respective primary antibodies (Table 2) and 
incubated overnight at 4°C. The following day, 
slides were washed and incubated with appro-
priate secondary antibodies. Finally, the slides 
were mounted with Aquamount (Epredia, 
Breda, Netherlands). At least two independent 
observers evaluated IF staining. For quantita-
tive evaluation, in each tissue section of the 
slides, positive cells were counted in five areas 
with significant staining at 200X magnification. 
Then their average is used for plotting the 
graph. All the above analyses were done, and 
the representative photomicrographs were 
captured with a Nikon Eclipse E800 micro-
scope and its NIS-Elements BR 5.11.00 soft-
ware (Nikon, Melville, NY).

Flow cytometric analysis 

CD18 and CD18 GemR cells were plated into 
100 mm × 15 mm petri dishes, 1 × 106 cells 

Table 2. Primers used in these studies

Gene of interest Sequences
forward and reverse

Melting  
Temperature (°C)

Annealing  
Temperature (°C)

1 huCXCR1 5’-GAGCCCCGAATCTGACATTA-3’
5’-GCAGACACTGCAACACACCT-3’

73 59

3 huCXCL8 5’-ACATACTCCAAACCTTTCCACCC-3’
5’-CAACCCTCTGCACCCAGTTTTC-3’

63 59

4 huCXCL6 5’-AGAGCTGCGTTGCACTTGTT-3’
5’-GCAGTTTACCAATCGTTTTGGGG-3’

62 58

7 CD44 5’-CTGCCGCTTTGCAGGTGTA-3’
5’-CATTGTGGGCAAGGTGCTATT-3’

57 53

9 SNAIL 5’-TTTACCTTCCAGCAGCCCTA-3’
5’-CCCACTGTCCTCATCTGACA-3’

62 58

10 SLUG 5’-CGAACTGGACACACATACAGTG-3’
5’-CTGAGGATCTCTGGTTGTGGT-3’

56 52

16 NANOG 5’-CCCCAGCCTTTACTCTTCCTA-3’
5’-CCAGGTTGAATTGTTCCAGGTC-3’

56 52

17 Oct-4 5’-GGGAGATTGATAACTGGTGTGTT-3’
5’-GTGTATATCCCAGGGTGATCCTC-3’

56 52

18 RPL13 5’-ACCGTCTCAAGGTGTTTGACG-3’  
5’-GTACTTCCAGCCAACCTCGTG-3’

61 57
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per dish. They were split into treatment groups: 
control, gem, nav, and combination, using IC50 
concentrations of drugs and treated for 72 
hours. These cells were then trypsinized, count-
ed, and added to 5-mL tubes used for flow 
cytometry, so there were 1 × 106 cells per tube 
in 1 mL of media. These tubes were labeled as 
test tubes. Control tubes were also made. In 
the control tube, we added 10 μL of DEAB. We 
added 2 μL of the ALDEFLUOR reagent to the 
test tube, took out 500 uL, and placed it in the 
tube, vortexing quickly. These were incubated 
for 60 minutes at 37°C. Then they were spun 
down at 250×g for 5 minutes, resuspended  
in ALDEFLUOR assay buffer, and stored on  
ice. Ten minutes before using the flow sorter, 
we added 10 μL propidium iodide for viability. 
The flow cytometry was performed in the Flow 
Cytometry Core Facility at the University of 
Nebraska Medical Center. We used LSRII and 
LSRII G to sort the cells. The data were ana-
lyzed using BC FACSDiva and Flow Jo.

Statistical analysis

The statistical analysis for all experiments was 
performed using the Prism 7 (GraphPad) soft-
ware. The sample number and statistical meth-
od are indicated in the chapters. Statistical sig-
nificance was defined at P≤0.05. The error bars 
on the figures represent the standard error of 
the mean. The analyses used when appropriate 
included the two-tailed Student’s t-test, ANOVA, 
and Posthoc comparisons using Mann-Whitney 
tests with a Bonferroni adjustment. 

Results

Higher expression of the CXCR1, its ligand 
CXCL6, and increased CSC markers in therapy-
resistant cells

In our primary evaluation of the CXCR1 axis and 
its association with a CSC-like phenotype, we 
pursued analysis of the GemR and parental cell 
lines. There is a previously reported associa-
tion between CXCR1+ cells and CSC-like pheno-
type in TNBC [10]. Our investigation showed in- 
creased CXCR1 expression in the CD18-GemR 
and T3M-GemR cell lines as compared to their 
respective parental cells (Figure 1A). Similarly, 
we observed an increased expression of CXCL6 
(a ligand for CXCR1) in CD18-GemR and T3M4-
GemR cells (Figure 1A). 

Next, we evaluated the expression of known 
CSC-associated markers. The CSC marker 
CD44 was increased in CD18-GemR and T3M4-
GemR cells as compared to parental cells (Fi- 
gure 1A). The expression of CSC transcription 
factors OCT4 and NANOG was also increased in 
the T3M4-GemR cell line as compared to paren-
tal cells (Figure 1A). EMT and CSCs are thought 
to be highly correlated, so we also explored 
SLUG expression as an EMT transcription fac-
tor and demonstrated it was increased in the 
GemR cell line (Figure 1A). Together these data 
suggest higher expression of CXCR1, its ligands 
CXCL6 and CSC-associated markers in gem-
citabine resistant cells. 

Gemcitabine treatment modulates the expres-
sion of the CXCR1 axis and CSC markers

Previously found in our lab and others, chemo-
therapy increases the expression of CSC-as- 
sociated markers [21, 22]. Here, we examined 
whether gemcitabine treatments modulate the 
expression of CXCR1 and CSC-associated mar- 
kers in PDAC. We found an increase in the ex- 
pression of the CXCR1, CXCL6, and CD44 and 
OCT4 following gemcitabine treatment (Figure 
1B). The other CSC transcription factor NANOG, 
showed an increasing trend in its expression, 
however, SLUG showed a decrease following 
gemcitabine treatment (Figure 1B). 

Gemcitabine-resistant cell lines displayed 
treatment-dependent modulation of the CSC 
markers 

In exploring how the CXCR1 antagonist affects 
the GemR cell lines, we treated the T3M4-
GemR cells. We found increased CXCR1 and 
CXCL6 expression when treated with Gem in 
the T3M4 GemR cell line (Figure 2). There was 
a differential increase in the expression of 
OCT4, NANOG, and SLUG in gemcitabine resis-
tant PDAC cells when treated with chemothera-
py (Figure 2).

Navarixin treatment showed no significant 
changes in expression between the control and 
gemcitabine treatment. The combined treat-
ment of Gemcitabine and Navarixin decreased 
the expression of all the markers compared 
with the gemcitabine alone treatment, even  
in comparison to the control treatment (Figure 
2). 
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Figure 1. Expression of the CXCR1, CXCL6, and CSC-associated markers. A. The mRNA expression of CXCR1, CXCL6, 
CD44, OCT4, NANOG, and SLUG in parent and derived GemR cell lines. B. The mRNA expression of CXCR1, CXCL6, 
OCT4, NANOG, and SLUG in T3M cells treated with Gemcitabine for 72 hours. The data presented is a representa-
tive of three experiments done in triplicate. *P<0.05, **P<0.01, ***P<0.001.

Higher co-localization of CXCR1 and CSC mark-
ers in the GemR cell lines 

We found higher expression of CD44 alone in 
the T3M4-GemR and CD18-GemR cell lines 
(Figure 3A). There is also a higher expression  
of the CXCR1 in the GemR cell lines (Figure 3A). 
Interestingly, when the images were over-
lapped, we found they co-localized and were 
more highly expressed in the GemR cell lines as 
compared to parental cells (Figure 3A).

In the continued effort to evaluate CXCR1 as  
a CSC marker in PDAC, we also wanted to ana-
lyze the ALDH-expressing populations using 
flow cytometry. We observed an increase in  
the number of ALDH+ cells in the CD18-GemR 
cell line (Figure 3B). The CD18-GemR cell line 
had increased frequency of the ALDH+ cells 
when treated with Gem; and when treated with 

the combination, there was a decrease in 
ALDH+ cells (Figure 3B). Although there was  
no significant change between the Navarixin 
and control treatments, there was a difference 
between the combination (Nav + Gem) and 
Gemcitabine treatments (Figure 3B). The  
difference between the combination (Nav + 
Gem) and Gem treatment suggest that adding 
Navarixin with Gemcitabine can decrease the 
number of ALDH+ GemR tumor cells.

Decreased CXCR1 and CXCL6 expression in 
combination therapy-treated PDAC tumors

The in vivo experiment involved CD18 GemR 
cells injected orthotopically in nu/nu mice. 
Seven days later, treatment started for their 
respective groups for 14 days. When the mice 
were sacrificed, the tumors were isolated and 
analyzed (Figure 4). There was a drastic de- 
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crease in the expression of CXCR1 in all  
treatment groups compared with the control 
(Figure 4C). The CXCL6 expression increased 
with gem treatment and drastically decreased 
when treated with a combination (Nav + Gem) 
(Figure 4D), even though Nav treatment did not 
alter the expression. 

Discussion

The CSC phenotype is undoubtedly a tricky one 
to identify and treat. Previous data support  
the role of CXCR1 as a marker and therapeutic 
target for CSCs in TNBC [10], which is the  
most difficult breast cancer to treat and contin-
ues to have the worst outcomes [23]. Though 
less common than breast cancer, PDAC is the 
fourth leading cause of cancer-related deaths 
and continues to have worse results, consider-
ing the low incidence with high mortality of  
the disease. The ability of this tumor to have 
such dynamic growth in such volatile circum-
stances makes us wonder how it is surviving 
and metastasizing. A cell type that would thrive 
under such circumstances is a CSC. These 
dynamic cells can become dormant under 
unsuitable conditions, self-renew, and regener-

ate the tumor mass. They are also known to 
metastasize as well as resist chemotherapy.

The CXCR1 axis is closely related to the CXCR2 
axis, though it only binds two ligands compared 
to the seven of the latter. Though both appear 
to have similar roles in the immune and wound 
healing response [24-32], they have been evo-
lutionarily conserved [33, 34], suggesting ei- 
ther an extremely important pathway duplica-
tion or an essential role for their downstream 
functions. In this study, we assessed the role of 
CXCR1 as a CSC marker in PDAC.

Previously reported by Chen et al., the CXCR1 
antibody targeting decreased in vitro PDAC  
colony-forming in the presence of exogenous 
CXCL8. The specificity of CXCR1 being targeted 
and decreasing growth led us to explore fur-
ther. Our studies showed an increased expres-
sion of CXCR1 receptor and its ligand, CXCL6, in 
gemcitabine-resistant PDAC cells. Moreover, 
we observed trends of increasing expression of 
the CSC and EMT markers comparing the GemR 
cell lines to the parental, suggesting that the 
resistant cells express higher CXCR1 and CSC-
associated markers. 

Figure 2. Gemcitabine-resistant cell 
lines displayed treatment-dependent 
modulation of the CXCR1 and CSC 
markers. CXCR1, CXCL6, and CSC 
markers expression in T3M4 GemR 
cell line when treated with either 
Gem, Nav, or both for 72 hours. 
mRNA expression was analyzed us-
ing qRT-PCR. The data presented 
is a representative of three experi-
ments done in triplicate. #P,0.01 sig-
nificantly different from control treat-
ment, *P<0.01 significantly different 
from gemcitabine-treated cells. 
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Figure 3. Differential expression of CSC markers on parent and resistant cell lines. A. The parent and GemR cell lines (TGR and CGR) were stained for DAPI, CD44, 
and CXCR1 and combined. The comparison of CD44+/CXCR1+ between the parent and resistant cell lines, where both T3M4 GemR (TGR) and CD18 GemR (CGR) 
demonstrate an increase compared to the parental cell lines. B. CD18 parent and GemR cell lines evaluated for ALDH+ expression. A graphical representation of the 
fold change of ALDH+ populations in CD18 versus the derived CD18 GemR cell line are presented. ALDH+ populations in the CD18 GemR cell line: control, gem, nav, 
and combination treatments were examined by flow cytometry analysis. The graphical representation of the fold change in the ALDH+ populations with treatment is 
presented. The data presented is a representative of two experiments done in duplicate. The scale bar represents 50 uM.
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Our data demonstrate that chemotherapy en- 
hanced the expression of CXCR1 and CSC, and 
EMT markers. There have been reports from 
our laboratory and others suggesting that che-
motherapy induces plasticity of cancer cells 
and increases CSC-like capabilities [21, 22, 35, 
36]. In the GemR cell lines, we expanded our 
study to include the CXCR1/2 antagonist Na- 
varixin. This experiment elucidated trends of 
Gemcitabine increasing the CXCR1 axis expres-
sion along with CSC and EMT markers. Navarixin 
had varied responses for the expression, but  
in combination with Gemcitabine, there was a 
marked decrease in each of the markers exam-
ined. These data suggest that Navarixin works 
more effectively with the chemotherapy agent. 
We postulate this is due to the chemotherapy 
increasing the plasticity and sensitivity of the 
cells to a CXCR1-receptor blocking agent, which 
is necessary for its CSC-like state.

In further evaluation, we found increased co-
expression of CSC markers with CXCR1 in the 

strated superior antitumor and antimetastatic 
activity compared to either treatment alone 
(personal communication). We observed that 
Gem increased CXCL6 expression and dec- 
reased receptor expression. This is an expect-
ed result for the receptor-ligand relationship. 
The combination treatment provides an inter-
esting result with almost no expression of 
either CXCR1 or CXCL6. This decrease in CXCR1 
and CXCL6 is promising because it suggests 
that few cells can maintain this niche under the 
combination treatment, potentially decreasing 
the CSC-like cell population. 

Overall, this study explores the CXCR1 axis as a 
potential target for decreasing the CSC-like 
phenotype of PDAC cells, thus allowing for more 
effective treatment of this deadly disease. 
These data suggest a role for CXCR1 in the 
CSC-like characteristics of PDAC and are linked 
with known CSC and EMT markers. The combi-
nation treatment shows a decrease in the 
expression of the CXCR1 axis. Together, our 

Figure 4. Decreased CXCR1 and CXCL6 expression in combination thera-
py-treated PDAC tumors. In vivo experiment with orthotopic injection of the 
CD18 GemR cell line into nude mice for evaluation of the CXCR1 axis. The 
outline of the mouse experiment is shown in (A, B). The size and weights of 
the tumors from the animal treatment groups (n = 5 mice per group). The 
expression of CXCR1 (C) and CXCL6 (D) from the in vivo experiment with the 
experimental treatment groups: control, gemcitabine (Gem), Navarixin (Nav), 
and combination (Gem + Nav). The data presented is a representative of two 
experiments done. A significant decrease in both markers is observed when 
treated in combination. *P<0.05.

GemR cell lines, as found by 
CD44 and ALDH activity in IF 
and flow cytometry, respec-
tively. In the flow cytometry 
experiment, we also found 
that Gem increased the fre-
quency of ALDH+ cells in the 
GemR cells. However, with 
Navarixin treatment, that was 
negated back to control lev-
els. Previous research sup-
ports that chemotherapy-
resistant cells have higher 
expression of CSC markers 
[21], which we support in our 
research. We also found high-
er expression of CD44 in the 
GemR cell lines. In the litera-
ture, Chen et al. reported that 
chemoresistant PDAC tumor 
cells had upregulated CD44 
and increased CD44 expres-
sion [37].

We expanded this research to 
an in vivo experiment with 
Nav, Gem, and combination 
experimental groups. The 
CD18-GemR cells were used 
for this experiment. The com-
bination therapy with Navari- 
xin and gemcitabine demon-
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data suggest the association of the CXCR1 axis 
with the CSC phenotype in PDAC. 
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