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Prognostic value of COL6A3 in pancreatic adenocarcinoma
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Backgrounds/Aims: Pancreatic cancer is one of the most fatal human malignancies with poor prognosis, despite ad-
vances in therapy. Here, we evaluated the potential role of collagen type VI a3 chain (COL6A3) as a non-invasive
biomarker for pancreatic adenocarcinoma. Methods: In this study, we investigated immunohistochemically the ex-
pression of COL6A3 in 30 patients with resectable pancreatic adenocarcinoma by immunohistochemistry in a tissue
sample of the cancer and a tissue sample of normal pancreas for each patient. Also, we looked for associations be-
tween COL6A3 and other prognostic factors of pancreatic cancer. Results: All of the pancreatic cancer tissue samples
revealed in different ranges of intensity from weak (+1) in 16.67%, moderate (+2) in 50%, to strongly positive (+3)
in 33.33% staining for COL6A3. We found no moderate or strongly positive staining in normal pancreatic tissue. There
was only weak positive staining in 23 samples (76.67%) and 7 (23.30%) were negative. Also, there was significant
correlation between COL6A3 moderate and strongly expression and negative prognostic factors for pancreatic cancer.
Conclusions: The greatest density of COL6A3 was observed in pancreatic cancer tissues and was correlated with
negative prognostic factors for pancreatic cancer. Therefore, we suggest that COL6A3 could be used as prognostic
factor in pancreatic cancer, but more studies need to prove its value. (Ann Hepatobiliary Pancreat Surg 2020;24:52-56)
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INTRODUCTION

Pancreatic cancer is the third leading cause of can-
cer-related death and by 2030, it will be the second. The
five-year survival rate for pancreatic cancer is reported at
8%, which is the lowest among many other common types
of cancer.' However, pancreatic cancer is difficult to diag-
nose early and more than 80% of pancreatic cancers are
locally advanced or metastatic at the time of diagnosis.2
Identification of prognostic factors may improve the pre-
diction of survival and selection of therapy.

The tumor microenvironment influences tumor genesis
and metastasis of cancer cells. The dense stroma sur-
rounding malignant epithelial cells is the histological hall-
mark of pancreatic adenocarcinoma.’ The stroma consists
of numerous cellular, as well as acellular elements. The
cellular components include fibroblasts, stellate cells, im-

mune cells, endothelial cells, and nerve cells. The acel-

lular compartment is comprised of extracellular matrix,
which consists of collagen, fibrinogen, hyaluronan, and
fibrin.* The interactions between cancer cells and the mi-
croenvironment are complicated, as the stroma elements
can provide either a support or a barrier for tumor growth
or metastasis. Collagen is by far the most abundant and
well-characterized component of the extracellular matrix
in pancreatic cancer.” Currently, 28 different types of col-
lagen have been described in the extracellular matrix in
the pancreas. Collagen type VI is abundantly present in
pancreas and it is the predominant constituent subtype,
immediately surrounding islets in the pancreas.6 Type VI
collagen is structured as a trimer composed of three dif-
ferent alpha chains: alpha-1(VI), alpha- 2(VI), and al-
pha-3(VI). It is now clear that type VI collagen has a vital
role and can suppress apoptosis and oxidative damage,
and enhance cell growth.7’8 Many recent studies have

shown the overexpression of COL6A3 in many types of
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cancer, which is also associated with poor prognosis in
many of them, such as colon, prostate and lung cancer.”"!
However, there are few studies in the literature that have
investigated the association of COL6A3 with pancreatic
cancer.

The goal of this study was to investigate the expression
of COL6A3 in pancreatic cancer adenocarcinoma and to
compare it with the expression in the adjacent sections of
pancreas where there were no cancer lesions. Furthermore,
the prognostic value of COL6A3 was evaluated by com-
paring the expression of COL6A3 with clinicopathological

prognostic factors for pancreatic cancer in these patients.

MATERIALS AND METHODS

Sample collections and patients’ characteristics

Human pancreatic adenocarcinoma samples were ob-
tained from 30 patients, who underwent a pancreaticoduo-
denectomy for pancreatic cancer in the Agios Dimitrios
General Hospital surgical department. Also, from each pa-
tient one sample of normal pancreatic tissue was obtained
without any cancer lesions. For each patient, the following
information was collected: demographic data including age
and sex, tumor staging, tumor characteristics, including
histological type, differentiation, and infiltration of the
lymph nodes, perineural, and vascular structures. Tumor
staging was determined based on the AJCC Cancer Staging
Manual, 7th Edition (2010).12 We also evaluated the lymph
node ratio (LNR) by dividing the number of the positive
lymph nodes with the number of all lymph nodes that
were examined, the modified Glasgow prognostic score
(mGPS) which incorporates the C-reactive protein and al-
bumin values, the neutrophil/lymphocyte ratio (NLR), the
platelet/lymphocyte ratio (PLR), and the lymphocyte/
monocyte ratio (LMR) for each patient.

Immunochemistry

Immunostaining for COL6A3 was performed on in-
dividual formalin-fixed, paraffin-embedded pancreatic ad-
enocarcinoma and healthy pancreatic tissue sections using
mouse polyclonal antibody raised against the COL6A3
(11a), (H3-2 7 sc-81766, Santa Cruz Biotechnology, Santa
Cruz, CA, USA). All specimens were embedded in paraf-
fin and cut onto glass slides as 5 pum sections for immuno-

chemistry. Slides were twice de-paraffinized using xylene

solution, for 5 minutes each time. Then tissues were dehy-
drated by passing through descending concentrations
(100%, 96%, 80%, 75%, 70%) of alcohol and washed off
with distilled water. To remove the endogenous perox-
idase activity, sections were incubated with 3% hydrogen
peroxide at room temperature for 30 min. Antigen un-
masking was performed in 0.01 M sodium citrate buffer
pH 6.1, for 15 min (min) at high power, according to the
manufacturer’s instructions. Non-specific antibody binding
was blocked using Sniper, a specific blocking reagent for
mouse and rabbit primary antibodies (Sniper, Biocare
Medical, Concord, California, USA) for 5 min. The sec-
tions were incubated for 1 h (h), at room temperature,
with the primary antibodies against COL6A3 diluted
1:200 in phosphate buffered saline (PBS) according to the
manufacturer’s instructions. The resultant immune perox-
idase activity was developed using a DAB substrate kit
(Vector Laboratories, California, USA) for 10 min. Sections
were counterstained with Harris’ hematoxylin and mount-
ed in Entellan (Merck, Darmstadt, Germany). Negative
control sections, where the primary or secondary anti-

bodies were omitted were also prepared.

Immunohistochemistry analysis

Immunohistochemical analyses were scored by two in-
dependent pathologists. The observers were blinded to the
clinicopathological data for each specimen. Protein bands
were visualized and the intensity of COL6A3 staining was
scored as follows: — (negative staining), + (weak positive
staining), ++ (moderate positive staining), and +++ (strong

positive staining).

Statistical analysis

Statistical analysis was performed using SPSS software
(SPSS standard version 16.0). Clinical characteristics were
analyzed using Pearson’s chi-square or Fisher’s exact test
for categorical and dichotomous variables, and Student’s
t-test for continuous variables. Statistical significance was

assumed for a two-tailed p-value of <0.05.

RESULTS

Study patients’ characteristics
Samples were collected from 30 patients with pancre-

atic adenocarcinoma. The median age was 68.2 (44-86)
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years. All the patients had resectable pancreatic tumors and
underwent a pancreaticoduodenectomy. The pathologic
evaluation of the surgical specimens revealed an RO re-
section in all the patients of the study. Most of the pa-
tients had AJCC stage IIb (70%) and IIa (20%). The pan-
creatic adenocarcinoma was moderately- and poorly-dif-
ferentiated in 11 (36.67%) and 19 (63.33%) patients, re-
spectively. Perineural invasion was identified in 19 (63.33%)
patients, whereas vascular invasion was found in 21 (70%)
patients. The clinicopathologic characteristics of the pa-

tients in this study are summarized in Table 1.

Table 1. Clinicopatholigical characteristics of the cohort pa-
tients (n=30)

Age (y) 68.2 (44-86)
Sex (male/female) 18 (60%)/12 (40%)
AJCC stage
Ia 1 (3.33%)
b 2 (6.67%)
ITa 6 (20%)
1Ib 21 (70%)
Tumor differentiation
Gl 0
G2 11 (36.67%)
G3 19 (63.33%)
N Status
NO 9 (30%)
NI 21 (70%)
Perineural invasion
Positive 19 (63.33%)
Negative 11 (36.67%)
Microvascular invasion
Positive 21 (70%)
Negative 9 (30%)
Il Normal pancreas
257 Il Pancreatic adenocarcinoma
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Fig. 1. Immunochistochemical expression of COL6A3 in pan-
creatic adenocarcinoma and pancreatic healthy tissue.
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Expression of COL6A3 protein

According to the protein band intensity in the stroma
regions, the expression of COL6A3 in the stroma of pan-
creatic adenocarcinoma was strong positive, moderate pos-
itive and weak positive in 10 (33.33%), 15 (50%), and
5 (16.67%) samples, respectively. Among the normal pan-
creatic tissue samples the expression of COL6A3 was
negative and weak positive in 23 (76.67%) and 7 (23.33%)
samples, respectively. There was no strong or moderate
positive expression of COL6A3 observed in normal pan-

creatic tissue (Fig. 1).

COLGBAS3 expression is associated with

prognostic factors of pancreatic cancer

In order to evaluate the impact of COL6A3 expression
on prognosis of pancreatic cancer, we evaluated the asso-
ciation between the positive expressions of COL6A3 and
other prognostic factors of pancreatic cancer. Among the

prognostic factors, which were evaluated in this study,

Table 2. Strong or moderate positive expression of COL6A3
and prognostic factor of pancreatic cancer

COLG6A3+++/ |
COLAG6A3++ Pvaue

Tumor differentiation

G2 8 (32%)  0.012
G3 17 (68%)

Lymph node metastasis
Yes 19 (76%) 0.01
No 6 (24%)

Lymph node ratio >0.3 14 (56%) 0.56

Lymph node ratio <0.3 11 (44%)
CA 19-9>100 uw/ml 12 (48%) 0.61
CA 19-9<00 u/ml 13 (52%)
CEA>10 mg/dl 5 (20%) <0.001
CEA<10 mg/dl 20 (80%)
mGPS 0 15 (60%)  0.52
mGPS 1,2 10 (40%)
Neutrophil/lymphocyte ratio >5 19 (76%) 0.01
Neutrophil/lymphocyte ratio <5 6 (24%)
Platelet/lymphocyte ratio > 160 10 (60%) 0.52
Platelet/lymphocyte ratio <160 15 (40%)
Lymphocyte/monocyte ratio <3 8 (32%) 0.012
Lymphocyte/monocyte ratio <3 17 (68%)
Perineural invasion
Yes 17 (68%) 0.012
No 8 (32%)
Microvascular invasion
Yes 20 (80%) <0.001
No 5 (20%)
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lymph node ratio >0.3 (p=0.56), CA 19-9>100 wml (p=
0.61), CEA>10 mg/dl, mGPS, and platelet/lymphocyte
ratio (p=0.52) had no statistically significant association
with the strong positive or moderate positive expression
of COL6A3. In contrast, tumor differentiation (»p=0.012),
lymph node metastasis (p=0.01), neutrophil/lymphocyte
ratio >5 (p=0.01), lymphocyte/monocyte ratio <3 (p=0.012),
perineural invasion (p=0.012), and microvascular invasion
(»<0.001) were associated with strong or moderate pos-
itive expression of COL6A3 (Table 2).

DISCUSSION

Pancreatic adenocarcinoma remains a lethal disease with
very poor prognosis. Although surgery is the only curative
treatment option, the 5-year survival, even after curative

resection, is still only 15-25%.""

Multiple previous stud-
ies have demonstrated that clinicopathologic factors such
as tumor stage, histological differentiation, nodal involve-
ment, perineural invasion and microvascular invasion are

15,16
Also, nu-

statistically significant prognostic variables.
merous studies have shown the prognostic value of LNR
in pancreatic cancer.'”'"® Furthermore, various inflammatory
markers, as mGPS, NLR, PLR, and LMR have been shown
to be significant prognostic factors of the disease.'”™
Nevertheless, the number of patients alive at 5 years
makes these prognostic variables only marginally influential.
Therefore, it is important to understand the intrinsic prop-
erties of the development and the progression of the pan-
creatic cancer and to identify more accurate prognostic
factors for more effective therapies.

The COL6A3 is an extracellular matrix protein, which
is usually found in most connective tissues, including
muscle, skin, tendon, and vessels. Recently, many studies
revealed the important role of COL6A3 in the diagnosis
and prognosis of colorectal, lung and prostate cancer.
First, Arafat et al.” in 2011, compared ,using Western
blot analysis and immunochemistry, 8 specimens of pan-
creatic adenocarcinoma with premalignant lesions and
normal pancreas, and showed a high expression of
COL6A3 in pancreatic adenocarcinoma and that a dynam-
ic process of alternative splicing of the COL6A3 gene is
exclusively associated with malignancy. Another study,
from Kang et al* at 2014, comparing the serum levels

of COL6A3 in patients with pancreatic cancer and pa-

tients with benign lesions and healthy people, revealed
that COL6A3 protein levels were significantly elevated in
patients with pancreatic cancer and demonstrated the po-
tential clinical significance of circulating COL6A3 in the
diagnosis of pancreatic cancer.

In the present study, we investigated the expression of
COLG6A3 in pancreatic adenocarcinoma and compared it
with the expression of COL6A3 in normal pancreas of the
same patients. Qur immunohistochemical analysis revealed
that COL6A3 was predominantly expressed in the pancre-
atic cancer stroma. This difference highlights the important
role of COL6A3 in the microenvironment during the de-
velopment and progression of pancreatic cancer. Also, we
found that high expression of COL6A3 was associated
with most of the negative prognostic factors for pancreatic
cancer. Specifically, most of the patients with strong or
moderate positive expression of COL6A3 had poor differ-
entiated tumors, lymph node metastasis by the diagnosis,
NLR>5, LMR<3 (p=0.012), and perineural and micro-
vascular invasion. These results reflect that overexpression
of COL6A3 is associated with poor prognosis of pancre-
atic cancer and suggest that COL6A3 could be used as
a prognostic factor in pancreatic adenocarcinoma.

In summary, our results demonstrate that COL6A3 is
overexpressed in pancreatic cancer stroma, suggesting that
COLG6A3 is involved in the progress of pancreatic cancer.
Also, COL6A3 was associated with negative prognostic
factors of the disease, indicating that it could be a useful
prognostic factor for pancreatic adenocarcinoma. In order
to verify these results, a larger sample size and more

in-depth analyses will be needed.
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