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Abstract
Background

Aberrant expression of CD70 in several malignancies is potentially associated with poor patient
prognosis and could serve as a therapeutic target. However, the clinical relevance of CD70 expression in
pancreatic cancer has not been thoroughly explored.

Methods

We evaluated CD70 expression in 166 surgical specimens obtained from human patients with pancreatic
cancer. We analyzed the function of CD70 in proliferation and migration using pancreatic cancer cell lines
with silenced CD70 expression.

Results

CD70 expression was positively stained in 42 patients (25%). In the whole cohort, high CD70 expression
was not associated with overall survival (OS: 33.1 vs. 40.8 months, P = 0.256), although it was
signi�cantly associated with inferior OS in a population of patients that completed adjuvant
chemotherapy (P = 0.027). Moreover, the incidence of hematogenous metastasis was signi�cantly higher
in patients with high CD70 expression than in those with low CD70 expression (P = 0.020). This �nding
was also statistically signi�cant in multivariate analyses (P = 0.001). In vitro experiments demonstrated
that CD70 expression contributed to cancer cell proliferation independently of gemcitabine treatment as
well as cell migration. Furthermore, real-time polymerase chain reaction analysis of frozen surgical
tissues showed a correlation between the expression of CD70 and mesenchymal markers.

Conclusions

CD70 expression in pancreatic cancer might be involved in hematogenous metastasis. Furthermore, our
results imply that CD70 overexpression can serve as a novel prognostic factor and a potential therapeutic
target in patients who have completed adjuvant chemotherapy.

Background
Although surgery remains the only potentially curative option for pancreatic ductal adenocarcinoma
(PDAC), less than 20% of patients are eligible to undergo curative oncologic resection [1, 2]. In those who
can undergo surgical resection, even in this most favorable cohort with resectable PDAC, the 5-year
survival rate following tumor removal alone is less than 10% [3]. Therefore, pancreatic cancer remains a
highly lethal malignancy [4].

Recently, several trials showed that postoperative administration of chemotherapy improved overall
survival (OS); therefore, adjuvant chemotherapy has become the treatment of choice for patients with
resected pancreatic cancer and has been generally accepted as the established standard of care [3, 5, 6].
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However, as the survival in these patients remains unsatisfactory, additional strategies are clearly needed
to achieve long-term survival.

CD70 is a type-II transmembrane protein and a member of the tumor-necrosis factor family [7, 8]. CD70
expression is normally restricted to activated immune cells and is undetectable during the inactive state
[7–9] However, CD70 is aberrantly expressed in different malignancies, including renal cell carcinoma
(RCC) [7], leukemia and lymphoma [10, 11], non-small cell lung cancer [12, 13], breast cancer [14, 15],
ovarian cancer [16], and melanoma [17]. Although the role of CD70 overexpression is not completely
understood, CD70 activation has been implicated not only in local immunosuppression [9, 18], but also in
tumor cell proliferation [8, 12], metastasis [15, 18], drug resistance [10, 16], and stemness [11, 15].
Consequently, this surface protein could be associated with poor patient prognosis and could serve as a
prognostic biomarker [12, 16]. Furthermore, due to the lack of constitutive CD70 expression in normal
tissues, CD70 may be an attractive therapeutic target [7, 9]. Indeed, CD70-directed antibody has shown
antitumor activity in vitro [9, 12, 19, 20] and have demonstrated clinical responses against RCC and non-
Hodgkin's lymphoma in clinical trials [21–23].

Regarding pancreatic cancer, Ryan et al. reported that CD70 was aberrantly expressed in cancer tissues
and that pancreatic cancer cell lines were sensitive to the anti-CD70 antibody–drug conjugate, SGN-75,
both in vitro and in vivo [8]. Although the study suggested that blocking CD70 signals could be an
appropriate therapeutic strategy, clinical data for CD70 expression in pancreatic cancer were completely
lacking, and thus, its clinical signi�cance remains unrevealed.

In this study, we aimed to elucidate the clinical signi�cance of CD70 expression in patients with
resectable pancreatic cancer and to determine whether CD70 can act as a novel prognostic biomarker
and a potential therapeutic target.

Methods
Patients

Patients who underwent surgical PDAC resection at Nara Medical University Hospital between October
2008 and December 2014 were included in this study. Exclusion criteria included macroscopically
incomplete resection, tumor histology other than PDAC, and patients who died within 30 days following
surgery. Clinicopathological and treatment data for each patient were collected from their medical
records. Stage classi�cation was performed according to the seventh edition of the AJCC/UICC TNM
classi�cation. Para-aortic lymph node metastasis was recorded as a distant metastasis. Seventy-two out
of 166 fresh cancer tissues were rapidly frozen at −80°C until use. All resected specimens were �xed in
10% phosphate-buffered formalin and embedded in para�n.

The neoadjuvant treatment regimen included gemcitabine and concomitant three-dimensional radiation
of 54 Gy, as previously reported [24]. After surgery, patients received intravenous gemcitabine with hepatic
arterial-infusion chemotherapy [25] or intravenous gemcitabine alone, as adjuvant chemotherapy.
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Immunohistochemistry (IHC)

IHC was performed on 5-μm-thick, routinely processed formalin-�xed para�n-embedded (FFPE) sections
of tumor specimens. Brie�y, the slides were dewaxed, and heat-induced antigen retrieval was performed
with a high-pH buffer for 20 min at 105°C. Subsequently, endogenous peroxidase activity was quenched
by incubating the slides in 3% hydrogen peroxide for 10 min, and then the sections were incubated for 20
min with 2.5% normal horse serum. The sections were labeled for 30 min at room temperature with
primary antibodies against human CD70 (clone 301731, diluted 1:40, R&D Biosystems), CD4, CD8
(DAKO), and FoxP3 (ab22510, Abcam). After incubation with a secondary antibody (ImmPRESS HRP
Anti-Rabbit IgG Polymer Detection Kit, Vector Laboratories), staining was performed using the ImmPACT
DAB Kit (Vector Laboratories). Sections were counterstained with hematoxylin, dehydrated, and mounted.
Positive controls (tonsil tissues) were included in each staining experiment. Membranous staining in
lymphocytes was veri�ed by staining an internal positive control. Slides were examined at ×400
magni�cation, and �ve differently stained �elds in each section were assessed by observers who were
blinded to the patient information. CD70 expression was assessed in tumor cells, and CD70 expression
was scored as high when ≥10% tumor cells showed membranous staining.

Cell lines and reagents

Pancreatic carcinoma cell lines (AsPC-1, BxPC-3, Capan-2, HPC-3, MIAPaCa-2, and PANC-1) were obtained
from RIKEN BioResource Center. All tumor cells were maintained in Roswell Park Memorial Institute
(RPMI) 1640 medium supplemented with 10% heat-inactivated fetal bovine serum (FBS). Gemcitabine
was purchased from Sawai Pharmaceutical Co., Ltd.

Transient expression

CD70 expression was silenced in pancreatic cancer cell lines using small interfering RNA (siRNA) against
the target sequence, 5¢-CTGCGTCTCAGCTTCCACCAA-3¢. The CD70 siRNA and a control siRNA were
purchased from Qiagen. Cells were seeded into six-well plates at a density of 5 × 104 cells/well. When the
cells reached cultured to 30-40% con�uency, cells were transfected with 20 nM of CD70 or control siRNA
using Lipofectamine (Invitrogen). After 48 h of incubation, cells were harvested for polymerase chain
reaction (PCR) and migration assay.

Proliferation assays

Proliferation assays were done with the CellTiter-Blue® cell viability kit (Promega), as manufacturer’s
instructions. Brie�y, the cells were plated at 6 × 103 cells/well in 96-well plates and transfected with CD70
or control siRNA. Cells were cultured for 96 h, CellTiter-Blue® Cell Viability Reagent (Promega) was added
to each well, and the cells were incubated for an additional 2 h. CellTiter-Blue® �uorescence was detected
with a SoftMax® Pro 5 device (Molecular Devices), using an excitation wavelength or 540 nm and an
emission wavelength of 590 nm. For the drug-sensitivity assays, 24 h after seeding, the cells were treated
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with gemcitabine (10 μM) and incubated for an additional 72 h. Three independent experiments were
performed for all assays, and representative data are shown.

In vitro cell-migration and cell-invasion assays

For the cell-migration assays, 1.5 × 104 cells in RPMI 1640 medium were added to the upper compartment
in cell culture inserts with an 8-μm pore size (Corning). The bottom chamber was �lled with RPMI 1640
containing 10% FBS. After 24 h, the upper surface of the inner chamber was wiped with cotton swabs,
and cells on the bottom surface of the �lter were stained and counted.

Quantitative real-time PCR analysis

Total RNA from cell lines and frozen specimens was isolated using the RNAspin Mini Kit (GE Healthcare).
Complementary DNA synthesis from 1 µg RNA was performed using the High Capacity cDNA Reverse
Transcription Kit (Applied Biosystems). Real-time PCR was then performed with an ABI Prism 7700
Sequence Detection System (Applied Biosystems) or a StepOne Plus Real-Time PCR System (Applied
Biosystems). TaqMan Gene Assays (Applied Biosystems) for CD70 (Hs00174297_m1), CDH1
(Hs01023894_m1), Vimentin (Hs00958111_m1), Snail (Hs00195591_m1), Slug (Hs00161904_m1), Twist
(Hs01675818_m1), β-catenin (Hs00355045_m1), and β2-microglobulin (Hs00187842_m1) were used.
The PCR thermal cycle conditions were as follows: initial step at 95°C for 10 min, followed by 40 cycles
of 95°C for 15 seconds and 60°C for 1 min. Expression of β2-microglobulin gene was measured as an
internal reference with a standard curve to determine the integrity of RNA templates for all specimens.
The ratio of the mRNA level of each gene was calculated as follows: (absolute copy number of each
gene)/(absolute copy number of β2-microglobulin).

Statistical analysis

Statistical analyses were performed using the JMP 13.0 statistical software program (SAS Institute, Inc.).
The OS and cumulative incidence of each recurrence were calculated from the day of surgery to the day
of death or recurrence. Survival was analyzed using Kaplan–Meier curves, and differences between
groups were assessed using the log-rank test. Multivariate analyses were performed using the Cox
proportional-hazards model. Continuous variables were determined as the median and range, and
differences were evaluated using an unpaired Student’s t test. Spearman’s rank test was also used to
determine correlations between two variables. A P value of less than 0.05 was considered to re�ect a
statistically signi�cant difference.

Results
CD70 expression in human pancreatic cancer cells

In total, 166 patients who underwent PDAC resection were included in our study. To evaluate the
signi�cance of CD70 expression in human pancreatic cancer, we �rst performed IHC analysis on FFPE
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tissues. Figure 1 shows the staining pattern for CD70 expression in different tissues. CD70 was
expressed mainly in the plasma membrane and cytoplasm of cancer cells (Fig. 1a, b). In several cases,
tumor-in�ltrating leukocytes that expressed CD70 were observed and used as internal controls (Fig. 1d).
In normal tissues, positive staining was restricted to lymphoid tissues (tonsils, thymus, and spleen) and
gut-associated lymphoid cells. Positively stained tissues (tonsils) were used as a positive control (Fig.
1e). CD70 was not detected in the normal pancreas tissues, including acinar cells and normal glands (Fig.
1f).

Patients characteristics

Patient demographic, clinical, and histopathological variables are summarized in Table 1. Among the
whole cohort, CD70 protein expression was con�rmed in 42 patients (25%). We found no signi�cant
association between neoadjuvant treatment and CD70 expression. A tumor with CD70 high expression
tended to be located in the pancreatic body or tail. None of the other clinicopathological variables, such
as age, sex, lymph node metastasis, and tumor grade differentiation, showed a signi�cant relationship
with CD70 expression.

Survival analysis

In the whole cohort, high CD70 expression was not associated with OS (33.1 vs. 40.8 months, P = 0.256;
Fig. 2a). We also found no differences in OS according to CD70 expression, neither in the upfront-surgery
subgroup, nor in the neoadjuvant chemoradiation therapy subgroup (data not shown). As previously
described, completion of adjuvant chemotherapy is one of the strongest prognostic factors associated
with pancreatic cancer treatment [24]. To test whether CD70 expression could interact with the e�cacy of
adjuvant chemotherapy, we compared survival and recurrence data according to CD70 expression in
patients that either did or did not complete adjuvant chemotherapy. High CD70 expression was
signi�cantly associated with inferior OS in the population of patients that completed adjuvant
chemotherapy (N = 110, OS: 45.4 vs. 63.8 months, P = 0.027; Fig. 2b), whereas no such association was
detected with the population of patients that did not complete adjuvant chemotherapy (N = 56, OS: 20.7
vs. 14.9 months, P = 0.969; Fig. 2c).

Moreover, the incidence of hematogenous metastasis was signi�cantly higher in patients with high CD70
expression than in those with low CD70 expression (P = 0.018; Fig. 3a). In contrast, high CD70 expression
was not associated with local recurrence (P = 0.218; Fig. 3b).

Multivariate analysis revealed that high CD70 expression, high T stage, para-aortic lymph node invasion,
and incompletion of adjuvant chemotherapy were signi�cant risk factors for hematogenous metastasis
(Table 2). Moreover, signi�cant prognostic factors for the entire adjuvant chemotherapy-completed
population were carbohydrate antigen 19-9, a high T stage, the lymph node status, and CD70 expression
(P = 0.011, Supplementary Table 1).

Relative mRNA expression of CD70 in pancreatic cancer cell lines
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We next assessed relative CD70-expression levels in pancreatic cancer cell lines by real-time PCR. CD70
was relatively highly expressed in PANC-1, MIAPaCa-2, and AsPC-1 cells (Supplementary Fig. 1). With the
exception of these cell lines, three out of the six pancreatic cell lines analyzed were almost negative for
CD70 expression. Therefore, we conducted in vitro assays using the PANC-1 and MIAPaCa-2 pancreatic
cancer cell lines.

CD70 knockdown suppressed pancreatic cancer cell proliferation independently of gemcitabine

Transient CD70 knockdown and gemcitabine therapy signi�cantly reduced the growth of PANC-1 and
MIAPaCa-2 cells (Fig. 4). Importantly, CD70 knockdown also removed enhanced proliferation in
gemcitabine-treated cells. Overall, these results suggest that CD70 is involved in cell proliferation, and
that blocking CD70 has the potential to suppress cell proliferation independently of gemcitabine
treatment in pancreatic cancer cell lines.

CD70 knockdown decreased migration in pancreatic cancer cell lines

To elucidate the mechanism involved in the CD70-mediated metastatic increase, CD70 knockdown cells
were used to study in vitro migration. Migration and transwell chamber assays showed that CD70
knockdown reduced PANC-1 and MIAPaCa-2 migration (Fig. 5). Using a migration assay, we found that
CD70 induced pancreatic cancer cell migration in vitro.

Correlation between CD70 and epithelial-to-mesenchymal transition (EMT)-related gene expression in
human pancreatic cancer tissues

To investigate how CD70 expression may be associated with a negative impact on prognosis, we focused
on genes whose expression are associated with the EMT transition because of its broad role in
metastasis and treatment resistance. We analyzed the association between CD70 expression and EMT
markers in pancreatic cancer tissue by real-time PCR. In 20 available tissues from patients with positive
IHC staining for CD70, CD70 expression signi�cantly correlated with Vimentin (r = 0.640, P = 0.004), Snail
(r = 0.466, P = 0.038), and Twist (r = 0.495, P = 0.027) mRNA expression (Fig. 6).

Effect of CD70 knockdown on EMT-related gene expression in pancreatic cancer cell lines

To investigate the possible association between CD70 and the EMT, and whether CD70 regulates EMT in
pancreatic cancer cell lines, we knocked down CD70 expression in PANC-1 and MIAPaCa-2 cells using
siRNA. The mRNA-expression levels of Vimentin, Snail, and Slug were signi�cantly reduced by CD70
knockdown (Supplementary Fig. 2). Moreover, mRNA expression of β-catenin, the key molecule in the
canonical Wnt-signaling pathway, was also signi�cantly reduced by CD70 knockdown.

Association between CD70 expression and tumor-in�ltrating lymphocytes (TILs)

Next, we investigated the immunomodulatory function of CD70 in pancreatic cancer. We performed IHC
analysis of TILs, including CD4, CD8, and FoxP3. Our results showed that the numbers of tumor-
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in�ltrating CD8+ and FoxP3+ T cells tended to be lower or higher in patients with high CD70 expression
than in those with low CD70 expression (P = 0.094 and 0.075, respectively; data not shown). However,
these differences were not statistically signi�cant.

Discussion
Recently, aberrant CD70 expression in cancer cells has been observed in several tumor types, including
RCC [7, 21], lymphocytic leukemia [11, 19], ovarian carcinoma [8][16], and breast cancer [14, 15]. These
�ndings suggest that blocking CD70-related signals could be an appropriate therapeutic strategy for
some tumors [9, 19]. Indeed, clinical trials are ongoing to evaluate CD70 as a therapeutic target, including
the use of antibody–drug conjugates [22, 23] (clinical trials numbers NCT02216890 and NCT01015911)
and enhanced antibody-dependent cellular cytotoxicity with an anti-CD70 monoclonal antibody [26]
(clinical trial number NCT01813539). Regarding pancreatic cancer, a previous report showed that CD70
expression was found in ≥ 25% of cases [8, 27], and CD70-overexpressing cell lines were also
demonstrated to be sensitive to SGN-75 [8]. However, to our knowledge, clinical correlations between
CD70 expression and pancreatic cancer have not been reported. In this study, we evaluated the prognostic
impact of CD70 expression in PDAC after potential curative resection, using IHC. Our data showed a
strong relationship between CD70 expression and hematogenous metastasis in patients with resected
PDAC. Moreover, high CD70 expression was a worse prognostic indicator in the population of patients
that completed adjuvant chemotherapy. Therefore, these �ndings suggest that the CD70-expression level
is a useful prognostic biomarker and may serve as a novel therapeutic strategy against pancreatic
cancer.

The recent emergence of modern chemotherapy has dramatically improved survival in patients with
resectable pancreatic cancer [5, 6]. In particular, those who completed the planned course of adjuvant
chemotherapy comprised the most favorable cohort of patients with resectable PDAC [24, 28]. However,
despite complete tumor removal and administration of adjuvant chemotherapy, up to 70% of patients
develop recurrence and die from metastatic disease [5, 6]. Therefore, the detection of prognostic markers
in patients with PDAC after adjuvant chemotherapy is still needed to achieve better outcomes. To address
this critical clinical question, we conducted this study and found that high CD70 expression was an
independent prognostic factor for shorter survival in resected PDAC. This �nding may re�ect an impaired
capacity to respond to chemotherapy in CD70-positive pancreatic cancer cells. Our results suggested that
CD70 knockdown suppressed the proliferation of gemcitabine-treated pancreatic cancer cells. Previous
data demonstrated that CD70 expression was associated with drug resistance in different cancers [10,
16]. In a recent study, Jacobs et al. demonstrated the synergistic effect of cisplatin and an anti-CD70
antibody in non-small cell lung cancer [12]. Thus, combination therapy with cytotoxic chemotherapy and
an anti-CD70 agent may also be a promising strategy for treating pancreatic cancer. Collectively, the
study to evaluate the potential of targeting CD70 as a postoperative adjuvant treatment may be
warranted.
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The results of this work showed that CD70 expression was associated with hematogenous metastases,
which might be linked to the decreased migration capacities of pancreatic cancer cells with silenced
CD70 expression. Flieswasser et al. previously reported that metastatic human pancreatic carcinomas
have a higher percentage of CD70-positive cells than primary tumors [27]. Moreover, in breast cancer,
CD70 expression markedly induced pulmonary metastasis [15]. Taken together, these results suggest that
CD70 can impact hematogenous metastasis and that its role in regulating metastasis is independent of
the tumor type. Therefore, to investigate how CD70 expression could contribute to hematogenous
metastasis, we focused on the association between CD70 and EMT. Our �ndings showed a positive
correlation between CD70 mRNA-expression levels and EMT-related gene expression in resected
pancreatic cancer tissues. Moreover, our in vitro data showed that silencing CD70 reduced the expression
of mesenchymal markers, which is suggestive of EMT. EMT plays a central role in embryogenesis and is
well recognized for its close relationship with pancreatic cancer metastasis. Furthermore, EMT is also
believed to enhance metastasis due to an increased migratory capacity of mesenchymal cells [29, 30].
Several reports have shown that CD70 suppression can inhibit tumor cell migration [18], and CD70
activation has been implicated in cancer stemness [11] and EMT-related gene expression [15, 18]. We
believe that the most likely explanation of our �ndings is that high CD70 expression in PDAC is
associated with the upregulation of mesenchymal markers, which causes increased migratory capacity
and metastasis.

There are several limitations to the current study. First, the present study is limited by its retrospective
design in a single institution, and included a relatively small number of sample cases. Second, the precise
fundamental function of CD70 remains to be fully elucidated. Although our �ndings suggested several
potential mechanisms, the others may be involved. Therefore, further studies are required to validate our
�ndings and to fully understand the underlying mechanisms of CD70 involved in PDAC.

Conclusions
CD70 may participate in the hematogenous metastasis of PDAC by regulating cell migration.
Furthermore, CD70 overexpression was identi�ed as a negative prognostic factor for patients with
resected pancreatic cancer that were treated with adjuvant chemotherapy. These results suggest the
potential of CD70 as a novel therapeutic target and that CD70-targeting agents are needed to improve
survival in this subgroup.

Abbreviations
AJCC, American Joint Committee on Cancer; EMT, epithelial-to-mesenchymal transition; FBS, fetal bovine
serum; FFPE, formalin-�xed para�n-embedded; GEM, gemcitabine; IHC, immunohistochemistry; OS,
overall survival; PCR, polymerase chain reaction; PDAC, pancreatic ductal adenocarcinoma; RCC, renal
cell carcinoma; RPMI, Roswell Park Memorial Institute; siRNA, short-interfering RNA; UICC, Union for
International Cancer Control
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Table 1  Patients characteristics

    CD70 High

(n=42)

CD70 Low

(n=124)

 

P

Age, y   69 (47-84) 70 (36-87) 0.788

Gender Male 27 64.3 69 55.7 0.327

  Female 15 35.7 55 44.4  

CA19-9 (U/mL)   106 (1-4581) 89 (1-1903) 0.770

Neoadjuvant treatment Present 28 66.7 70 56.5 0.245

  Absent 14 33.3 54 43.6  

Location Head 20 47.6 84 67.7 0.064

  Body / Tail 21 50.0 39 31.5  

  Head / Body /Tail 1 2.4 1 0.8  

pT (AGCC/UICC) T1/2 8 19.1 17 13.7 0.403

  T3/4 34 81.0 107 86.3  

pN (AGCC/UICC) N0 31 73.8 77 62.1 0.169

  N1 11 26.2 47 37.9  

pM (AGCC/UICC) M0 41 97.6 118 95.2 0.680

  M1 1 2.4 6 4.8  

Differentiation Well 24 57.1 67 54.0 0.895

  Moderately 14 33.3 47 37.9  

  Poorly 3 7.1 6 4.8  

  Other 1 2.4 4 3.2  

Resection margin Free 35 83.3 105 84.7 0.836

  Microscopic residual 7 16.7 19 15.3  

Adjuvant chemotherapy Completion 32 76.2 78 62.9 0.116

  Incompletion 10 23.8 46 37.1  
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Table 2  Risk factor for hematogenous metastasis

  Univariate analysis Multivariate analysis

  HR 95% CI P HR 95% CI P

CA19-9 (U/mL) ≤37 1      

 >38 1.32 0.84-
2.16

0.229    

pT (AGCC/UICC) T1/2 1   1   

 T3/4 2.18 1.18-
4.49

0.011 2.39 1.20-
5.48

0.011

pN (AGCC/UICC) N0 1      

 N1 1.34 0.85-
2.08

0.202    

pM (AGCC/UICC) M0 1   1   

 M1 3.43 1.20-
7.72

0.025 4.23 1.43-
10.09

0.012

Resection margin Free 1   1   

 Microscopic
residual

2.01 1.14-
3.36

0.017 1.24 0.69-
2.11

0.463

Adjuvant
chemotherapy

Completion 1   1   

 Incompletion 3.27 2.09-
5.05

<0.001 3.48 2.14-
5.60

<0.001

CD70 expression Low 1   1   

 High 1.73 1.08-
2.71

0.018 2.26 1.38-
3.62

 0.001

Figures
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Figure 1

Representative images of CD70 expression after IHC staining. (a, b) Positive staining. (c) Negative
staining. (d) TILs expressing CD70 were used as internal controls (arrows). (e) Tonsil tissues were used
as a positive control. (f) CD70 expression was not detected in normal pancreatic tissues (including acinar
cells and normal glands).
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Figure 2

Effect of completing adjuvant chemotherapy on OS in patients with PDAC. (a) OS analysis. (b) OS of a
cohort of patients that completed adjuvant chemotherapy. (c) OS of a cohort of patients that did not
complete adjuvant chemotherapy.

Figure 2
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Page 19/24

Figure 3

Cumulative incidences of hematogenous metastasis and local recurrence. (a) Cumulative incidence of
hematogenous metastasis. (b) Cumulative incidence of local recurrence

Figure 3

Cumulative incidences of hematogenous metastasis and local recurrence. (a) Cumulative incidence of
hematogenous metastasis. (b) Cumulative incidence of local recurrence



Page 20/24

Figure 4

Signi�cant reduction in the growth of PANC-1 and MIAPaCa-2 cells after CD70 knockdown and
gemcitabine treatment. Notably, CD70 knockdown suppressed proliferation in gemcitabine-treated cells.
*P < 0.05 vs. control. **P < 0.05 vs. control
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Figure 5

Cell-migration assays showing that CD70 knockdown signi�cantly reduced PANC-1 and MIAPaCa-2
migration. *P < 0.05
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Figure 6

Real-time PCR analysis of frozen surgical tissues in patients with positive IHC staining for CD70. CD70
expression signi�cantly correlated with Vimentin, Snail, and Twist mRNA expression.
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