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OZET

Uzunoglu AS. CD70/CD27 Molekiilleri ile liskli Mekanizmalarin Kolorektal Kanserli
Hastalarda Incelenmesi. Istanbul Universitesi Saglik Bilimleri Enstitiisii, Molekiiler Tip
ABD. Yiiksek Lisans. Istanbul. 2019

Kolorektal kanser (KRK), diinya genelinde en fazla 6liime sebep olan kanser
tiirlerinden biridir. Immiin kontrol noktas1 molekiillerinden biri olan CD70’in tiimor
mikrogevrede arastirilmasi kolorektal kanserin mikeogevresinin daha iyi anlasilmasini
saglayacaktir. CD70, B ve T hiicrelerinde bulunan kostimiilator bir molekiildiir.
CD70'in asir1 ekspresyonu Ve reseptori CD27 ile etkilesimi, tiimor hiicrelerinin
bagisiklik sisteminden Kkagisini kolaylastiran sinyaller olusturabilmektedir. Bu
calismada, kolorektal kanser hastalariin tiimér mikrogevresinde (TMC) CD70, CD27,
CD3 ve FOXP3 molekiillerinin ekspresyon profilinin arastirilmasi hedeflenmistir.
Ayrica, ¢6ziiniir CD27'nin kolorektal kanser hastalari igin teshis degeri arastirilmistir.
Ekspresyon profili Western Blot 1slak transfer sistemi ile analiz edildi. Toplam protein,
33 hastanin doku Orneklerinden TRIzol ile izole edildi. Hastalarin serumunda ¢Oziiniir
CD27 protein seviyesi ELISA ile tespit edildi. CD70'in ekspresyonu diisiikk sayida
kolorektal kanser doku 6rneklerinde (% 15,15) saptandi, ancak CD27'nin ekpresyonu
yiiksek sayida ornekte (% 84,85) bulundu. Sonuglar, TMC'de yiiksek oranda CD3+
lenfosit (% 78,79) ve FOXP3+ Treg (% 48,49) oldugunu ortaya koydu. Ayrica, sCD27
serum seviyesinin hastalarin serumlarinda anlamli derecede yiiksek (p<0,0001) oldugu
ve yiikksek serum sCD27 diizeyi ile CD70 pozitifligi arasinda giiglii bir iligski oldugu
bulunmustur. Her ne kadar, hastalarin klinik sonuglar1 ile sCD27 serum diizeyi arasinda
bir iliski bulunmasa da, kolorektal kanser hastalarinda uzak organ metatsisi mevcutken
sCD27 diizeyinin anlamli derecede yiiksek oldugu goriildii (p=0,045). Sonug olarak,
KRK, TMC'de CD70' giiclii bir sekilde eksprese eden tiimdrlerden biri degildir, ancak

sCD27, iyi bir serum biyobelirteci olarak diistiniilebilir.

Anahtar Kelimeler: Kolorektal kanser, CD70, CD27, tiimor mikrogevre, Western Blot

Bu calisma, Istanbul Universitesi Bilimsel Arastirma Projeleri Birimi tarafindan
desteklenmistir. Proje No: TYL-2018-30123
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ABSTRACT

Uzunoglu AS. Evaluation Of CD70 Expression Related Immune Response In Tumor
Microenvironment Of Colorectal Cancer. Istanbul University, Institute of Health
Sciences, Department of Molecular Medicine. Master. Istanbul. 2019

Colorectal Cancer is among the highest death-causing cancer types around the
world. Immune checkpoint molecules, such as CD70, promise a better understanding of
tumor microenvironment in colorectal cancer. CD70 is a costimulatory factor present on
B and T-cells. Binding of CD27 to its ligand results in evasion of tumor cells from the
immune system. We aim to explore the expression profile of CD70, CD27, CD3, and
FOXP3 molecules in the tumor microenvironment (TME) of CRC patients and to detect
the recruitment of tumor-infiltrating lymphocytes (TILs) present in TME. Also, we aim
to investigate the predictive diagnosing value of soluble-CD27 for monitoring cancer.
The expression profile was analyzed by western blot wet transfer system. Soluble CD27
protein level in patients’ serum was detected by ELISA. We detected the low expression
of CD70 (15.15%) in TME of CRC samples however, high abundance of CD27
(84.85%) was detected. Our results revealed that there is high recruitment of CD3+
lymphocytes (78.79%) and FOXP3+ Tregs (48.49%) in TME. Additionally, sCD27
serum level was found to be significantly high (p<0.0001.) in patients’ sera and there is
a strong correlation between high serum level of sCD27 and CD70 positivity and CD27
negativity in TME. Although no correlation was found between patients’ clinical
outcome and sCD27 serum level when distant organ metastasis present sCD27 level
was significantly high (p=0.045). Consequently, CRC is not one of the tumors that are
strongly express CD70 in TME however, sCD27 could be considered as a good serum

biomarker.

Keywords: Colorectal cancer, CD70, CD27, tumor microenvironment, Western Blot

This Project was supported by Istanbul University Scientific Research Project
Committee. Project No: TYL-2018-30123



1. INTRODUCTION AND AIM

Colorectal cancer (CRC) is one of the cancer types that has a very high burden.
CRC incidence and mortality increase every year for both women and men. Genetic and
environmental factors strongly influence CRC occurrence and prognosis. It is a slowly
developed-type of cancer and it may initiate at a different location in colorectal tissue.
Since there are many diagnostic biomarkers, it is important to find and characterize
different markers for the diagnosis and prognosis of the disease. [1]-[4]

CD70 and CD27 are both tumor necrosis factor superfamily (TNFSF) molecules
and have a costimulatory signaling pathway through their receptor and ligand
interaction in the tumor microenvironment (TME) such as differentiation and
proliferation of T cells. CD70 expression is restricted with certain immune cells and
these are T cells, B cells, and dendritic cells (DCs). However, aberrant expression of
CD70 on tumor cells has been found to be related to immune evasion in TME. On the
other hand, CD27 expression is only found on T cells, B cells, and natural killer (NK)
cells. Also, there is an important mechanism that affects T cell function related to
CD27-CD70 interaction. CD27 is cleaved out after binding to its ligand and release into
the serum. Several studies show that the level of SCD27 in sera is correlated with patient
clinicopathological characteristics. Furthermore, all of those mechanisms cause specific
T cell accumulation in TME. One of them is FOXP3+ T regulatory (Treg) cells. Those

cells acquire immune suppression in TME and promote tumors. [5]-[10]

The aim was to investigate the potential diagnostic value of CD70/CD27 related
mechanisms in the TME of CRC. Also, CD70 expression status was aimed to be
revealed in CRC tissues together with the immune cell markers CD27, CD3, and
FOXP3 for potential usage of them as a diagnostic biomarker and patient outcome. In
addition, the soluble CD27 (sCD27) level in CRC patient sera has not been investigated

yet. Thus, sCD27 was aimed to evaluate as a potential diagnostic biomarker in CRC.



2. GENERAL INFORMATION

2.1. Colorectal Cancer And Its Epidemiology

Cancer is a disease involving unregulated cell proliferation and proceeding by
time throughout the body. Most of the deaths in the world are caused by cancer and
there are more than 100 types of cancer in which almost all cancer types have unique
features. [1]-[3]

Colorectal cancer (CRC) constitutes a vital proportion of cancer where genetic
and environmental factors have a significant role in the etiology. CRS’s development
proceeds slowly as a growth called polyps on the inner lining of the colon or rectum.
Depend on the location where cancer starts, the name can change as colon cancer or
rectal cancer. Adenomatous polyps and hyperplastic polyps are two types of polyps seen
in CRC. Hyperplastic polyps are not cancerous while adenomatous polyps may turn into
cancer. In the malignant form, it can metastasis into other parts of the body.
Environmental risk factors such as obesity, fat-rich, fiber-deficient diet, smoking, and

heavy alcohol consumption promote carcinogenesis. [1]-{4], [11]

CRC represents a great part of all cancers world. According to 2018 global
cancer statistics, 861.663 (551,269 colon and 310,394 rectum) people have died due to
CRC last year. Estimate number for the incidence of CRC was over 1.8 million in 2018
in the world Occurrence of colorectal cancer changes depending on the region of the
world. Therefore; it is considered as a marker of socioeconomic development. Statistics
show that the incidence rates tend to rise uniformly in countries undergoing major
development transition. Moreover, it is known that CRC affects both genders equally.
Mortality depends on the stage of diagnosis. [1], [4], [11]-[13]

2.2. Diagnosis Of CRC
Early diagnosis of CRC increases the chance of survival. The screening and

diagnostic procedures for CRC are very important. [14]

2.2.1. Fecal occult blood test (FOBT)
This method checks stool samples for the hidden existence of blood. If there is
no blood detected in the stool sample then FOBT is negative. Also, there are some Kkits

that are commercially available for people to perform this test at home. It must be



known that neither hospital-based FOBT nor home-based kits detect the location of the
bleeding. Thus, additional tests need to be using in order to determine the exact location
such as colonoscopy after fecal blood is detected with the FOBT. Colonoscopy is
necessary after the test. The test has some limitations because cancer may not cause a
loss of blood. No bleeding by polyps may result in wrong assessment. Some certain
foods, dietary supplements, and medications such as aspirin and ibuprofen can affect the
results of the test. As a result, false-positive and false-negative results can be seen. [14],
[15]

2.2.2. Stool DNA test

This test is used for people with no symptoms. Cancer leaves genetic material
into the environment as a form of DNA. Besides detecting the mutations in the DNA
that shed in the stool of the patient, microscopic amounts of blood in the stool are
detected with this test. If any abnormal DNA is detected by this test, further testing such
as colonoscopy is necessary. Unusual DNA changes or blood absence means negative
test result and otherwise, the test is positive. This test has the highest rates for detection

of early-stage colon cancer. [11], [14]-[16]

2.2.3. Flexible sigmoidoscopy
It is a technique in which a device called sigmoidoscope is used to evaluate the

rectum and lower colon (sigmoid colon). A small camera at the end of the
sigmoidoscope allows visualizing the inside of the colon. The results of a flexible
sigmoidoscopy examination are considered negative if there is nothing unusual in the
colon and positive if there are polyps or unusual tissue in the colon. It should be noted
that this technique has its limitations since it is not possible to screen the whole colon.
Hence, cancer or polyps may be overlooked. Patients should not eat the day before the
examination. People at age of 50 or older should start to take this test to screen CRC.
Sigmoidoscopy exam is faster than colonoscopy which takes about 15 minutes. Also,

fewer complications are seen compared to colonoscopy. [15]-[17]

2.2.4. Barium enema X-ray
This method, which is also called lower gastrointestinal (GI) tract radiography,
allows examining the rectum, colon, and small part of the patient's small intestine in

motion. In this test, barium sulfate (BaSO4) suspension is inserted into the rectum and



visualized by x-ray. The entire examination takes 30 to 60 minutes. If there are no
abnormalities found, it means a negative result, otherwise, it is considered a positive
result. This test is not appropriate for people who had a recent colonic biopsy. [15],
[17], [18]

2.2.5. Colonoscopy

This procedure is similar to sigmoidoscopy where a tube with a camera
(colonoscope) is inserted into the rectum. Inside the colon is imaged by the camera. For
an accurate result, the colon must be clean. The polyps that are found during the
procedure are generally removed to further examine to see if they are benign or
malignant. [14]-[17]

2.2.6. Computed tomography (CT) colonography

Special x-ray device is used to monitor the large intestine for polyps in their
early stages. This method allows an assessment of the colonic lumen and for
oncological staging. It is performed in two different positions; as respectively supine
and prone. It usually takes 15 minutes and it has a lower risk of complication comparing
the conventional colonoscopy. It provides better and more detailed images than all other
methods. [14]-[18]

2.2.7. Imaging scans

Magnetic resonance imaging (MRI) and endorectal ultrasound (ERUS) are the
imaging methods that can be used in CRC diagnosis. MRI is an expensive, limited, and
less patient-friendly technique. ERUS measures the distance between anorectal junction
and the distal part of the tumor, free of error, and it has an advantage for determining
the size of the tumor. However, it is not accurate in determining metastasis so it is not a
reliable test of CRC in clinical manner. [14]-[17]

2.3. Stages Of CRC
Determining the stage of the CRC is important for a patient for further steps of

treatment strategies. Stages are all about the current situation of the tumor. Stages
classify according to the TNM system, in which T means tumor size, N is for lymph

node metastasis, and M is distant organ metastasis. [2], [19], [20]



Table 2-1. Stages of CRC [2], [19]-[21]

Stages Features

_ Carcinoma in situ is the other way of naming this stage. Tumor locates
Stage 0: only the colorectal mucosa of the colon.

_ Tumor starts to grow in the inner layer of the organ. However, spreading
Stage |: has not occurred yet beyond the colon wall.
Stage I Spreading has started to occur inside the colon or rectum wall. Lymph

node metastasis has not started yet at this stage.

Stage 111 Tumor has reached the lymph nodes. However, metastasis to distant

organs has not seen yet.
Stage IV:  This is the stage where metastasis to other organs has seen.

Recurrent: It is the place where cancer reoccurs after the last cancer treatment.

2.4. Tumor Microenvironment In CRC

Many research has been shown that genetic changes are not the only reason for
progression of tumors or recurrence. Tumor microenvironment (TME) has a vital role in
tumor. It can either promote tumors or suppress tumors. TME consists of immune
system cells such as dendritic cells (DCs), natural Killer (NK) cells, tumor-associated
macrophages (TAMs), monocytes, neutrophils, CD8 and CD4 T-cells, and many other
cell types such as cancer-associated fibroblasts (CAFs), endothelial progenitor cells
(EPCs), platelets, etc.. TME has a promotion effect on tumor in which tumor growth,
immune cell suppression, promotion of metastasis and therapy resistance can be
enhanced. The primary location of tumor decides the characterization of CRC. CRC
where two-third of the transverse colon in which tumor ascends from colon and cecum
is called right-sided colon cancer (RCC), whereas another part of the transverse colon
which includes splenic flexure, descending colon, sigmoid colon, and rectum is called
left-sided colon cancer (LCC). RCC and LCC both have very distinct molecular and
clinic features. It is the fact that RCC and RCC have different microbiome and
prognosis as well as different TME structure. [21], [22], [31], [23]-[30]



2.4.1. Immune cells

Antitumor immunity is employed by T cells constitutively. Thus, high effector T
cell and regulatory T (Treg) cell amount have been found to be related to good
prognosis in CRC. Even though Tregs are related to immunosuppression in TME for
other types of cancer, recent studies have shown that it is the other way around for
CRC. Also, for RCC, infiltration of CD8+ T cells and cytotoxic activity have found
higher than LCC. Moreover, roles and effects of B cell in TME are still debated. [22],
[26], [29]-[32]

2.4.2. Cancer-Associated Fibroblasts

CAFs are very important part of TME. CAF structure and related signaling
pathways are found with the prognosis and aggressiveness of CRC. Several growth
factors secreted or regulated by CAFs directly affect the growth of cancer and
metastasis. These growth factors promote angiogenesis and as well as carcinogenesis.
Distinct receptors and related pathways make CAFs potential target for tumor therapy.
[25], [26], [29], [30], [33]
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Figure 2-1. A representation of tumor microenvironment of primary CRC with immune

cells and structural cells. [24]

2.4.3. CD70 related mechanisms in CRC

CD70, tumor necrosis factor superfamily (TNFSF) molecule, has costimulatory
signaling together with its receptor CD27. CD70 expression is controlling very tightly
and its transient expression is restricted with T cells and B cells, and DCs. However,
CD70 has been found on several solid tumors and hematologic malignancies. Yet, renal
cell carcinoma shows the highest expression among solid tumors. [6], [9], [10], [34]-
[37]

CD70 is one of the tumor necrosis factor superfamily (TNFSF) molecule and
ligand of another TNFSF costimulatory molecule of CD27. They are both employed
costimulation of immune cells and their expression is tightly controlled to generate
correct signaling at the right time and in the right place. Activated T cells and B cells,
NK cells and DCs are the immune cells in which CD70 is expressed transiently,
whereas CD70 expression has not been found in normal tissue cells. Different cancer
types have been screening for CD70 expression and some solid tumors and hematologic
malignancies have been found positive for CD70. Renal cell carcinoma has the highest

rate for expression of CD70 among solid tumors followed by glioblastoma. [6], [8]—



[10], [34]-[38]

Receptor molecule CD27 is expressed on T cells, B cells and NK cell, which is
responsible for the proliferation of T cells, differentiation of memory T cells, and proper
activation of T cells, and also differentiation of plasma cells, maturation of B cells and
production of immunoglobulins with CD70/CD27 signaling pathway. [6], [9], [10],
[34]-[37]



3. MATERIALS AND METHODS

3.1. Data and Sample Collection

Primary tissue samples from 33 CRC patients, serum samples from 27 CRC
patients and 32 healthy controls were collected from Istanbul Training and Research
Hospital with the written consent of each patient or healthy subjects. Information about
clinicopathological characteristics and demographic data of patients were also obtained
to combine with the experimental data. All required procedures were followed and
ethical committee approval from Istanbul Training and Research University Hospital

was obtained.

3.2. Sample Preparation and Total Protein Extraction from Tissue Samples

3.2.1. Sample preparation with TRIzol® Reagent
The total protein of colorectal tissue samples was extracted by TRIzol® Reagent
(Cat. no. 15596-026) at room temperature (RT). The reagent protocol was followed.

Frozen tissues which are normally stored at -80°C were melted on ice. After
adding 1 mL of TRIzol® Reagent to 50-100 mg of the tissue sample, samples were then
homogenized. Because colorectal tissues contain a high amount of fat, samples were
centrifuged at 12,000 x g for 10 minutes at 4°C and the supernatant was collected to a

new tube.

200 pl of chloroform was added to each tube and then tubes were shaken
thoroughly for 15 seconds. After incubating for 3 minutes at RT, samples were
centrifuged at 12,000 x g for 15 minutes at 4°C. This enables the mixture to separate
into an aqueous phase on top and interphase & organic phase at the bottom. The upper

aqueous phase was discarded and the lower phases were saved for protein extraction.

3.2.2. Protein Isolation

The collected interphase & organic phase was used to extract the total protein.
300 pl of 100% ethanol was added to each tube and samples were mixed by inverting
the tubes. After 3 minutes of incubation at RT, the tubes were centrifuged at 2000 x g
for 5 minutes at 4°C. The pellet contains the DNA so that the phenol-ethanol

supernatant was collected carefully for protein extraction.
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In order to precipitate the proteins, 1.5 mL of isopropanol was added to the
supernatant. Samples were incubated at RT for 10 minutes and then centrifuged at
12,000 x g for 10 minutes at 4°C. The supernatant was discarded and the pellet which

contains the protein was saved.

The pellet containing the protein was washed with 2 mL of 0.3 M guanidine
hydrochloride in 95% ethanol. Samples were incubated for 20 minutes at RT and
centrifuged at 7,500 x g for 5 minutes at 4°C. After discarding the wash solution, the

washing steps were repeated twice.

After three times of washing the pellet, 2 mL of 100% ethanol was added to the
pellet and vortexed, and then incubated for 20 minutes at RT. The mixture was
centrifuged at 7,500 x g for 5 minutes at 4°C and ethanol wash was discarded. the
protein pellet was allowed to air dry for 5-10 minutes.

The isolated protein was resuspended in 200 pl of 1% SDS and mixed by
pipetting. Then, samples were centrifuged at 10,000 x g for 10 minutes at 4°C. The
supernatant containing the protein was collected into a new tube and saved for further
use at -20°C.

3.3. Determination of Concentrations

The concentration was determined by the SMART BCA Protein Assay Kit (Cat.
No. 21071). Standards and samples were diluted as designated concentrations and
pipetted 25 pl of every standard and samples into a flat-bottom 96-well plate. Two
solutions that came with the kit were mixed in 50/1 ratio and after adding standards and
samples, 200 ul of this solution was pipetted to all wells. The plate was then covered
with a foil and incubated at 37°C for 30 minutes. Absorbance was measured at 562 nm.

The concentration of all samples was calculated according to the plotted standard curve.

3.4. SDS-PAGE and Western Blot

Isolated total protein lysates were prepared for SDS-PAGE by diluting each
sample with pure water. A total of 200 pg of protein was loaded to each well. After
dilution, 4X Optiblot LDS Sample Buffer (4X, Abcam, ab119196) was added and then

samples were incubated at 95°C for 10 minutes.

SDS-PAGE separation was performed in 10% PAGE gel. Separating and

stacking gels we prepared manually as Table 3-1.



Table 3-1: Separating and Stacking gels.
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10% Separating Gel 10 ml 5ml
Distilled water 4ml 2ml
%30 Acrylamide 3.3ml 1.65 ml
1,5 M Tris-HCI (pH 8.8) 2.5 ml 1.25 ml
%10 SDS 0.1ml 50 pl
%10 APS 0.1ml 50 pl
TEMED 4l 2 ul
5% Stacking Gel 5ml 2ml
Distilled water 3.4 ml 1360 pl
%30 Acrylamide 0.83 ml 332 ul
1 M Tris-HCI (pH 6.8) 0.63 ml 252 pl
%10 SDS 0.05ml 20 pl
%10 APS 0.05 ml 20 pl
TEMED 5ul 2ul

Mini-Protean® Tetra System (Bio-Rad) and Mini Trans-Blot® Cell System

(Bio-Rad) were used for running and transfer. 3.5 ul of protein standard (Bio-Rad,
Precision Plus Protein™ Dual Color Standards, #1610374, 10-250 kD) was used. Gels
were run at 150V for 70 minutes at room temperature and then blotted onto the Immun-
Blot® PVDF Membrane Sandwiches (Bio-Rad, Cat. no. 162-0219) at 100V, 350 mA

for 60 minutes at 4°C. Wet transfer system was chosen for blotting. Running and

Transfer Buffers used in the experiment are explained in Table 3-2 and Table 3-3.

Table 3-2: Transfer buffer formulation.

Transfer Buffer 1X

Tris 3.03g
Glycine 144 ¢
Methanol 100% 200 ml
ddH,0 800 ml
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Table 3-3: Running buffer formulation.

SDS Running Buffer 10X 1X (pH 8.3)
Tris Base 7.575¢ 309
Glycine 3649 1449
SDS 25¢g 1lg
dH,O Up to 250 ml Up to 1000 ml

After the transfer, membranes were incubated in the blocking solution for 1 hour
at room temperature. Then, membranes were incubated overnight in the primary
antibody solution on a shaker. Solutions used for blocking and antibody incubations
were prepared as Table 3-4. Primary and secondary antibodies and their dilutions are
also listed in Table 3-5.

Table 3-4: Blocking solution formulation.

Blocking Solution (Skimmed milk) %5
1X TBS-T Buffer 50 ml
Skimmed Milk Powder (Pinar #300249) 25¢

Table 3-5: Antibodies used for Western Blot.

Antibodies Concentration
Rabbit polyclonal Anti-CD70 Antibody (Abcam, ab175389) 1:2000

Rabbit polyclonal Anti-beta-actin Antibody (Abcam, ab119716 1:5000

Rabbit polyclonal Anti-CD27 Antibody (Abcam, ab70103) Ipng/1ml
Rabbit polyclonal Anti-FOXP3 Antibody (Abcam, ab70103) 1:500

Rabbit polyclonal Anti-CD3 Antibody (Abcam, ab70103, 0.5 ug/Iml

Goat polyclonal Secondary Antibody to Rabbit IgG-F(HRP) (Abcam, ab97069) 1:5000
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After overnight incubation with the primary antibody, membranes were washed
for 4 times, 5 minutes for each washing on a shaker. Then, membranes were incubated
in the secondary antibody solution for 1 hour at room temperature. Membranes were
washed 5 times, 5 minutes for each washing and 10 minutes for last washing with 1X
TBS-T solution.

Clarity™ Western ECL Substrate Kit (Bio-Rad, Cat. no. 1705060) was used for
imaging the membranes. Chemiluminescent signals were captured using CCD camera-

based imager.

3.5. ELISA with Patient Serum

Human sCD27 INSTANT ELISATM Kit (ThermoFisher Scientific) was used to
measure serum levels of sCD27. Serum samples were diluted in a ratio of 1:25 before
the experiment. Distilled water was added to each standard and samples in designated
amounts. After that 50 ul of prediluted samples were added to sample wells. Then the
plate was covered with a foil and incubated at room temperature for 3 hours on shaker.
Wells were then washed for 6 times with wash buffer. TMB substrate solution was
added to each well and the plate was incubated at room temperature for 10-15 minutes.
Stop solution was then added to each well to stop the reaction. The absorbance was

measured at 450 nm and 620 nm with a microplate reader.

An absorbance graph was plotted for standard OD values and concentration of

each sample was calculated according to the graph.

3.6. Statistical Analysis

Chi-square, Student-t, Fisher’s Exact, Man Whitney U, Kruskal Wallis tests
were performed with SPSS Version 17.0. ROC Curve analysis and two-way ANOVA
Test were performed by GraphPad Prism Version 8.2.1 For Windows.
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4. RESULTS

4.1.  Protein Expression by Western Blot

To detect protein expression profile of CD70, CD27, CD3, and FOXP3
molecules in the colorectal cancer tumor microenvironment, surgically removed the
primary tumor and adjacent normal tissue samples from 33 patients were individually
analyzed by Western blot. As indicated in Table 4-1, CD70 expression was observed in
only 5/33 (15.15%) samples, on the contrary, CD27 expression was highly abundant
(84.85%) among tumor samples of all patients. It is found that CD3 protein expression
was detected in 78.79% of patients and absent in tumor tissues of only 7 patients while
FOXP3 is expressed almost the half of the patients on their tumor tissues (48.48%).

Table 4-1: Number of positive or negative patients for CD70, CD27, CD3, FOXP3 protein

expression by Western Blot for only tumor tissue samples (n=33).

Positive Negative
Molecules
n (%) n (%)
CD70 5 (15.15%) 28 (84.85%)
CD27 28 (84.85%) 5 (15.15%)
CD3 26 (78.79%) 7 (21.21%)
FOXP3 16 (48.48%) 17 (51.52%)

Primary tumor and normal tissue samples of 33 CRC patients were individually
analyzed for 4 different molecules and Actin (42 kDa) was used as the loading control.
Quantified band results were normalized according to the Actin and represented as
relative densities in arbitrary units (a.u.). CD70 expression was detected at
approximately 65 kDa which was also confirmed by the positive control cell line
(P3HR1). The CD27 expression on blots was detected at the molecular weight of 60
kDa and protein bands were seen around 23 kDa for the T-cell marker, CD3. The
predicted molecular weight of FOXP3 on WB is 47 kDa, and similarly, approximately
50 kDa bands were detected with the anti-FOXP3 antibody. Band intensities on blots

were quantified using ImageJ 1.52a software.
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The expression profile and quantitative data with significance were represented
for all individual patients as tumor tissue and adjacent normal tissue in the figures
below (Figure 4-1 to Figure 4-9). In order to see the differences in protein expression
between tumor tissue and normal tissue taken from the same patient, the two-way
ANOVA test was used (GraphPad Prism 8.2.1). The difference between tumor and

normal tissue expression was found to be significant among all patients (p<0.0001).
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Figure 4-1: Expression profile of CD70, CD27, CD3, and FOXP3 molecules in primary
tissue samples of 4 CRC patients (Patients 1-4). (A) Representative Western blot analysis
showing CD27, CD3, and FOXP3 expression status among CRC primary tumors and normal
adjacent tissues of Patient 1 (P1-T, P1-N), Patient 2 (P2-T, P2-N), Patient 3 (P3-T, P3-N), and
Patient 4 (P4-T, P4-N). Std represents the standard sample required for further WB analysis.

Actin was used as the loading control. (B) Graphs show quantified protein expression of

Western blot bands which were quantified by ImageJ and data were analyzed using GraphPad

Prism 8.2.0. Protein expression of tumor tissues was significantly higher than the normal tissues

for all patients (p<0.0001). Error bars, SD (n=3). Protein expression level is represented in

arbitrary units (a.u.).
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Figure 4-2: Expression profile of CD70, CD27, CD3, and FOXP3 molecules in primary
tissue samples of the next 4 CRC patients (Patients 5-8). (A) Representative Western blot
analysis showing CD70, CD27, CD3, and FOXP3 expression status among CRC primary
tumors and normal adjacent tissues of Patient 5 (P5-T, P5-N), Patient 6 (P6-T, P6-N), Patient 7
(P7-T, P7-N), and Patient 8 (P8-T, P8-N). Std represents the standard sample required for

further WB analysis. Actin was used as the loading control. (B) Graphs show quantified protein

expression of Western blot bands which were quantified by ImageJ and data were analyzed

using GraphPad Prism 8.2.0. Protein expression of tumor tissues was significantly higher than

the normal tissues for all patients (p <0.0001). Error bars, SD (n=3). Protein expression level is

represented in arbitrary units (a.u.).
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Figure 4-3: Expression profile of CD70, CD27, CD3, and FOXP3 molecules in primary
tissue samples of the next 4 CRC patients (Patients 9-12). (A) Representative Western blot
analysis showing CD70, CD27, CD3, and FOXP3 expression status among CRC primary
tumors and normal adjacent tissues of Patient 9 (P9-T, P9-N), Patient 10 (P10-T, P10-N),
Patient 11 (P11-T, P11-N), and Patient 12 (P12-T, P12-N). Std represents the standard sample
required for further WB analysis. Actin was used as the loading control. (B) Graphs show
quantified protein expression of Western blot bands which were quantified by ImageJ and data
were analyzed using GraphPad Prism 8.2.0. Protein expression of tumor tissues was
significantly higher than the normal tissues for all patients (p <0.0001). Error bars, SD (n=3).

Protein expression level is represented in arbitrary units (a.u.).
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Figure 4-4: Expression profile of CD70, CD27, CD3, and FOXP3 molecules in primary
tissue samples of the next 4 CRC patients (Patients 13-16). (A) Representative Western blot
analysis showing CD27 and CD3 expression status among CRC primary tumors and normal
adjacent tissues of Patient 13 (P13-T, P13-N), Patient 14 (P14-T, P14-N), Patient 15 (P15-T,
P15-N), and Patient 16 (P16-T, P16-N). Std represents the standard sample required for further
WB analysis. Actin was used as the loading control. (B) Graphs show quantified protein
expression of Western blot bands which were quantified by Image) and data were analyzed
using GraphPad Prism 8.2.0. Protein expression of tumor tissues was significantly higher than
the normal tissues for all patients (p <0.0001). Error bars, SD (n=3). Protein expression level is

represented in arbitrary units (a.u.).
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Figure 4-5: Expression profile of CD70, CD27, CD3, and FOXP3 molecules in primary
tissue samples of the next 4 CRC patients (Patients 17-20). (A) Representative Western blot
analysis showing CD27, CD3, and FOXP3 expression status among CRC primary tumors and
normal adjacent tissues of Patient 17 (P17-T, P17-N), Patient 18 (P18-T, P18-N), Patient 19
(P19-T, P19-N), and Patient 20 (P20-T, P20-N). Std represents the standard sample required for
further WB analysis. Actin was used as the loading control. (B) Graphs show quantified protein
expression of Western blot bands which were quantified by ImageJ and data were analyzed
using GraphPad Prism 8.2.0. Protein expression of tumor tissues was significantly higher than
the normal tissues for all patients (p <0.0001). Error bars, SD (n=3). Protein expression level is

represented in arbitrary units (a.u.).
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tissue samples of the next 4 CRC patients (Patients 21-24). (A) Representative Western blot

analysis showing CD27 and CD3 expression status among CRC primary tumors and normal

adjacent tissues of Patient 21 (P21-T, P21-N), Patient 22 (P22-T, P22-N), Patient 23 (P23-T,
P23-N), and Patient 24 (P24-T, P24-N). Std represents the standard sample required for further

WB analysis. Actin was used as the loading control. (B) Graphs show quantified protein

expression of Western blot bands which were quantified by ImageJ and data were analyzed

using GraphPad Prism 8.2.0. Protein expression of tumor tissues was significantly higher than

the normal tissues for all patients (p <0.0001). Error bars, SD (n=3). Protein expression level is

represented in arbitrary units (a.u.).
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Figure 4-7: Expression profile of CD70, CD27, CD3, and FOXP3 molecules in primary
tissue samples of the next 3 CRC patients (Patients 25-27). (A) Representative Western blot
analysis showing CD27, CD3, and FOXP3 expression status among CRC primary tumors and
normal adjacent tissues of Patient 25 (P25-T, P25-N), Patient 26 (P26-T, P26-N), and Patient 27
(P27-T, P27-N). Std represents the standard sample required for further WB analysis. Actin was
used as the loading control. (B) Graphs show quantified protein expression of Western blot
bands which were quantified by ImageJ and data were analyzed using GraphPad Prism 8.2.0.
Protein expression of tumor tissues was significantly higher than the normal tissues for all
patients (p <0.0001). Error bars, SD (n=3). Protein expression level is represented in arbitrary

units (a.u.).
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Figure 4-8: Expression profile of CD70, CD27, CD3, and FOXP3 molecules in primary
tissue samples of the next 3 CRC patients (Patients 28-30). (A) Representative Western blot
analysis showing CD27, CD3, and FOXP3 expression status among CRC primary tumors and
normal adjacent tissues of Patient 28 (P28-T, P28-N), Patient 29 (P29-T, P29-N), and Patient 30
(P30-T, P30-N). Std represents the standard sample required for further WB analysis. Actin was

used as the loading control. (B) Graphs show quantified protein expression of Western blot

bands which were quantified by ImageJ and data were analyzed using GraphPad Prism 8.2.0.

Protein expression of tumor tissues was significantly higher than the normal tissues for all

patients (p <0.0001). Error bars, SD (n=3). Protein expression level is represented in arbitrary

units (a.u.).
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Figure 4-9: Expression profile of CD70, CD27, CD3, and FOXP3 molecules in primary
tissue samples of the next 3 CRC patients (Patients 31-33). (A) Representative Western blot
analysis showing CD70, CD27, CD3, and FOXP3 expression status among CRC primary
tumors and normal adjacent tissues of Patient 31 (P31-T, P31-N), Patient 32 (P32-T, P32-N),
and Patient 33 (P33-T, P33-N). Std represents the standard sample required for further WB
analysis. Actin was used as the loading control. (B) Graphs show quantified protein expression
of Western blot bands which were quantified by Image) and data were analyzed using
GraphPad Prism 8.2.0. Protein expression of tumor tissues was significantly higher than the
normal tissues for all patients (p <0.0001). Error bars, SD (n=3). Protein expression level is

represented in arbitrary units (a.u.).
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4.2.  Demographic Distribution And Clinicopathological Characteristics Of The
Study Group

A total of 39 patients and 32 healthy subjects were included in the study group.
Although tumor and normal tissues of 33 patients were analyzed for CD70, CD27, CD3,
and FOXP3 expression by Western Blot, only 21 patients were in common and
investigated for both serum sCD27 levels and expression profile. A total of 27 patients
were screened for sCD27 levels in sera by ELISA. In Table 4-2, age and gender

distribution are shown for the study group.

Table 4-2: Age and gender parameters for the study group.

Colorectal Cancer  Healthy Controls

Parameters ] p
Patients n=39 (%) n=32 (%)
Age (years) Mean = SD 62.83 +12.49 60.65 +16.84 0.675
Gender
Female 10 (25.6%) 7 (21.9%)
0.711
Male 29 (74.4%) 25 (78.1%)

Colorectal cancer patients in the study group were classified according to their
clinicopathological characteristics. As seen in Table 4-3, tumor location and staging,
lymph node and distant organ metastasis, perineural invasion, differentiation, and

mucinous component presence were indicated.

Table 4-3: Clinicopathological characteristics of colorectal cancer patients in the study

group.

Parameters Colorectal Cancer Patients n (%6)

Tumor Location

Right-sided colon 7 (20.0%)

Left-sided colon 2 (5.7%)
Rectum 9 (25.7%)
Sigmoid 13 (37.1%)

Rectosigmoid 4 (11.4%)



Tumor Stage

T1

T2

T3

T4
Lymph node metastasis

NO

N1

N2

N3
Distant organ metastasis

Yes

No
Perineural invasion

Yes

No
Differentiation

Weak
Moderate
Strong

Mucinous component

Yes

No

2 (6.1%)
3 (9.1%)
15 (45.5%)
13 (39.4%)

19 (57.6%)
7 (21.2%)
6 (18.2%)
1 (3.0%)

6 (18.2%)
27 (81.8%)

11 (32.4%)
23 (67.6%)

15 (48.4%)
9 (29.0%)
7 (22.6%)

13 (40.6%)
19 (59.4%)
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Association between

expressions of CD70, CD27, CDs3,

patients’

clinicopathological

and FOXP3 molecules

microenvironment of CRC patients was evaluated in Table 4-4.

characteristics

and

in the tumor
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Table 4-4: Relations between clinicopathological characteristics of patients and protein
expression status of CD70, CD27, CD3, and FOXP3 in the TME of CRC patients.

CD70 CD27 CD3 FOXP3
Parameters
n (%) n (%) n (%) n (%)
positive negative positive negative positive negative positive negative
Tumor Stage
4 4 4 2 2
T1+4T2 — — —
(100%)  (100%) (100%) (50.0%) (50.0%)
2 14 13 3 11 5
T3+T4 — —
(12.5%) (87.5%) (81.2%) (18.8%) (68.8%) (31.2%)
Lymph node metastasis
1 15 14 2 12 4 7 9
(6.32%) (93.8%) (87.5%) (12.5%) (75%) (25%)  (43.8%) (56.2%)
10 10 2 10 2 7 5
N1, N2, N3
(16.7%) (83.3%) (83.3%) (16.7%) (83.3%) (16.7%)) (58.3%) (41.7%)
Distant organ metastatis
v 1 3 3 1 4 2 2
es —
(25%) (75%) (75%) (25%) (100%) (50%) (50%)
2 21 20 3 17 6 12 11
(8.7%) (91.2%) (87%) (13%) (73.9%) (26.1%) (52.2%) (47.8%)
Perineural invasion
v 9 9 7 2 4 5
es — —
(100%)  (100%) (77.8%) (22.2%) (44.4%) (55.6%)
3 16 15 4 15 4 10 9
(15.8%) (94.2%) (78.9%) (21.1%) (78.9%) (21.1%) (52.6%) (47.4%)
Differentiation
Weak + 2 17 16 3 14 5 10 9
Moderate (10.5%) (89.5%) (84.2%) (15.8%) (73.7%) (26.3%) (52.6%) (47.4%)
6 6 5 1 1 5
Strong — —
(100%)  (100%) (83.3%) (16.7%) (16.7%) (83.3%)
Mucinous component
v 1 11 11 13 9 3 6 6
es
(8.3%) (91.7%) (91.7%) (81.2%) (75%) (25%) (50%) (50%)
2 14 1 3 13 3 8 8
(12.5%) (87.5%) (8.3%) (18.8%) (81.2%) (18.8%) (50%) (50%)
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4.3. Detection Of sCD27 Level On Patients Sera Of CRC Patients

Serum levels of sCD27 were detected for 27 CRC patients and 32 healthy
controls. As seen in Table 4-5, the mean level (mean + SD) of sCD27 is 101.8 +28.02
U/ml with a range of 19.90-139.43 U/ml.

Table 4-5: sCD27 serum levels of colorectal cancer patients and healthy controls. SPSS
Version 17.0 software was used to analyze the data (p=0.001).

Colorectal Cancer Patients Healthy Controls
Parameters n=27 n=32 p
(mean £ SD) (mean = SD)
sCD27 U/ml 101.8 +28.02 82.06 +21.47 0.001

The cut-off value was determined as 89.15 U/ml by ROC analysis for sCD27. In
addition to this, sensitivity and specificity were detected as 0.74 and 0.72 respectively
(Figure 4-10).

1.0
0.8
= Area: 0.7407
S 0.6+
= Cut-off: 89.15 U/ml
g 047 p=0.0016
0.2 95% CI: 0.5532 to 0.8683
0.0 —— 77—

00 02 04 06 08 1.0

1 - Specificity

Figure 4-10: ROC Curve analysis of the sCD27 level between CRC patients and healthy
controls. Above the value of 89.15 U/ml for sCD27, the patient group has a sensitivity of 74%



29

and specificity of 72% (p=0.0016). ROC Curve analysis was performed by GraphPad Prism
8.2.1.

No relation was found between high serum level of sCD27 and tumor stage,
lymph node metastasis, differentiation status, perineural invasion, or mucinous
component. Distant organ metastasis presence is significantly higher with the higher
sCD27 level (Table 4-6).

Table 4-6: Relations between clinicopathological characteristics of patients and serum

sCD27 levels. The correlation was calculated in the SPSS Version 17.0 software.

sCD27 level (U/ml)
Parameters p
(mean + SD)

Tumor Stage

T1+4T2 103.12
0.855
T3+T4 97.63 +29.08
Lymph node metastasis
NO 99.92 +38.09
N1, N2, N3 96.28 + 19.69 0.768
Distant organ
metastasis
Yes 121.88 + 15.59
0.045
No 93.83 +27.78
Differentiation
Weak + Moderate 99.69 +27.06
0.545
Strong 89.94 + 36.18
Perineural invasion
Yes 85.70 £40.13
0.139
No 105.07 £ 17. 15
Mucinous component
Yes 94.50 + 37.23
0.897

No 96.19 £22.92
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A strong correlation was found between high serum level of sSCD27 and CD70
expression positivity in the tumor microenvironment of CRC patients (p<0.0001) as
seen in Table 4-7 below. Exact the opposite, low sCD27 serum level was found to be
significantly related to high CD27 expression in the tumor microenvironment
(p=0.006). No correlation was found between high sCD27 serum level and CD3
expression or FOXP3 expression positivity on the tumor microenvironment of CRC

patients.

Table 4-7: Relation between sCD27 serum levels and expression status of CD70, CD27,
CD3, and FOXP3 in the tumor microenvironment of CRC patients. Correlation analysis

was performed in the SPSS Version 17.0 software.

Parameters EXxpression status p
CD70 (mean + SD)
Positive (n=5) Negative (n=16)
p<0.0001
128.62 + 4.74 88. 95 +26.82
CD27 (mean + SD)
Positive (n=16) Negative (n=5)
0.006
90.60 + 28.78 123.35 £ 9.47
sCD27 U/ml

CD3 (mean £ SD)

Positive (n=16) Negative (n=5)
0.075
105.35 + 24.69 76.14 +33.45
FOXP3 (mean + SD)
Positive (n=12) Negative (n=9)
0.702
98.66 + 34.85 98.04 +20.93

The ROC curve analysis indicated that the cutoff value was 89.15 U/ml for the

sCD27 level in the sera of CRC patients. According to this data, the correlation between
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the number of patients who are positive or negative for sCD27 serum level and

clinicopathological characteristics or expression status was investigated (Table 4-8).

Table 4-8: Relation between sCD27 serum levels and clinicopathological characteristics or

expression status of CD70, CD27, CD3, and FOXP3 in the tumor microenvironment of

CRC patients. The patients who have higher sCD27 serum levels than the cutoff value, 89.15

U/ml, considered positive, on the other hand, lower serum levels than 89.15 U/ml taken as

negative.
sCD27 level (U/ml)
Parameters n (%)
Positive Negative p
Gender
Male 16 (80.15%) 4 (20%)
0.328
Female 4 (57.1%) 3 (42.9%)
Tumor location
Right-sided colon 2 (40%) 3 (60%)
Left-sided colon 2 (100%) —
Rectum 6 (100%) — 1.00
Sigmoid 7 (70%) 3 (30%)
Rectosigmoid 1 (50%) 1 (50%)
Tumor stage
T1 1 (100%) —
T2 — —
1.00
T3 8 (72.7%) 3 (27.3%)
T4 7 (63.6%) 4 (36.4%)
Lymph node metastasis
NO 8 (61.5%) 5 (38.5%)
N1 4 (%) —
1.00
N2 3 (60%) 2 (40%)
N3 1 (100%) —
Distant organ metastasis
Yes 4 (100%) —
0.273
No 12 (63.2%) 7 (36.6%)



Differentiation
Weak + Moderate
Strong
Perineural invasion
Yes
No
Mucinous component
Yes
No
CD70 expression
Yes
No
CD27 expression
Yes
No
CD3 expression
Yes
No
FOXP3 expression
Yes

No

15 (83.3%)
1 (25%)

4 (50%)
11 (84.6%)

5 (7.14%)
10 (66.7%)

5 (100%)
10 (62.5%)

10 (62.5%)
5 (100%)

13 (81.2%)
2 (40%)

9 (75%)
6 (66.7%)

3 (16.7%)
3 (75%)

4 (50%)
2 (15.4%)

2 (28.6%)
5 (33.3%)

6 (37.5%)

6 (37.5%)

3 (18.8%)
3 (60%)

3 (25%)
3 (33.3%)
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0.046

0.146

1.00

0.262

0.262

0.115

1.00

Only the differentiation status was found to be significant in which sCD27

negativity in patients seems to be related to strong differentiation (p=0.046). Aggressive

tumors have a lower sCD27 level in the serum with an odd ratio of 4.5 (95% CI: 1.386-

14.612).

CD70, CD27, CD3, and FOXP3 expressions in the tumor microenvironment of

CRC patients showed no correlation with the sSCD27 level positivity or negativity. All

patients whose CD70 expression was detected in their tumor microenvironment also

have a higher sCD27 level in their serum, although CD27 expression status was quite

the contrary.
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5. DISCUSSION

In this study, CD70, CD27, CD3, and FOXP3 molecules in colorectal cancer
were examined and data were correlated with clinicopathological characteristics of the
patient group. Also, the sCD27 level was evaluated with those expression profiles and

patient characteristics.

Expression of CD70, TNFSF member protein, is very limited to activated T cells
and B cells, and matured DCs. In spite of the fact that CD70 expression is absent on
normal tissues, several hematological malignancies and solid tumors have been found to
be positive for CD70. Renal cell carcinoma has the highest rate for expression of CD70
among solid tumors followed by glioblastoma. Also, several other tumor types have
been analyzing for CD70 expression as a potential prognostic and clinicopathological
biomarker. Unusual CD70 expression has been correlated with an increase in tumor cell

proliferation when it interacts with its receptor in TME. [39]-[42]

While ovarian cancer patients showed resistance to chemotherapy who are found
to be positive for CD70 expression, in B cell lymphoma, expression of CD70 was found
that there is an association between poor outcome and CD70 expression. However, most
of the cancer types have not been analyzed for CD70 expression regarding patient
outcome and disease progression. Colorectal cancer is among those types of cancer.
Thus, it is important to investigate the expression profile and potential usage of CD70
and related mechanisms as a diagnostic biomarker in CRC. [34], [39]-[41], [43]-[45]

On the other hand, CD70 is the ligand of another TNFSF member protein, CD27
which is one of the immune checkpoint molecules plays an important role in TME
through its specific interaction with its ligand. CD27 receptor expression is also
restricted with only immune cells such as T cells, B cells, and NK cells as well. It is
responsible for the proliferation of T cells, differentiation of memory T cells, and
proper activation of T cells, and also differentiation of plasma cells, maturation of B
cells and production of immunoglobulins through CD70/CD27 signaling pathway.
However, normal or tumor tissue expression of CD27 has not seen. Thus, costimulatory
effect of this receptor on immune cells and tumor cells in TME makes it a very
promising target together with especially the interaction through its ligand, CD70.

Furthermore, CD70 is involved in suppression of the immune system governed by
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tumor to escape the immune system in TME with its related mechanism through other
immune cells such as CD27+ TILs. Since CD27 expression in TME is restricted by only
immune cells, the presence of its ligand on tumor cells and the interaction of CD27+
TILs or other immune cells with that CD70 ligand can generate an antitumor effect in
TME. On the other hand, once CD70 interacts with its receptor, CD27 is cleaved out
from the surface of the T cells and released into serum and soluble CD27 level also
found as correlated with clinicopathological features of patients. [34], [39]-[42], [44],
[46]

FOXP3 molecule is known as the Treg marker. Treg cells are suppressive
immune cells and their presence in TME is correlated with immune suppression. Not
only antitumor immune response is governed by Tregs, but also Tregs accumulation
promotes tumor cells to evade the immune system. Moreover, expression of CD70 and
its signaling pathway have been found that have an effect on tumor through the immune
cell by the expansion of Tregs and reducing cytotoxic T cell response on tumor to help
the tumor to escape immune response and promote the growth. Therefore, CD70 related
mechanism promotes FOXP3+ Tregs accumulation in TME. [39]-[41], [47]

CD3 is T cell marker that represents the presence of T cell in TME when CD3
positivity is found in TME. Determining the accumulation of T cells in TME is
important because T cells can directly kill tumor cells which are correlated with the
regulation of immune response. Additionally, CD70 overexpression in TME of several
cancer types correlates to abnormal behavior of TILs such as the accumulation of CD3+
T cells in TME. The presence of CD70 expression and accumulation of CD27+/CD3+
TILs and FOXP3+ Tregs in TME is shown to be associated with poor prognosis and
tumor aggressiveness. Thus, it is important to investigate CD70 expression in TME
together with accumulation of CD3+, CD27+, and FOXP3+ TILs. [5], [39], [41]

In this study, only 5 patients showed CD70 positivity among 33 total patients
which firstly indicates that CRC is not a high CD70+ cancer type. Also, CD70
expression was also analyzed not only for tumor cells but also for adjacent normal
tissues. There were no positive results for CD70 expression on normal tissues. A
significant difference between tumor tissue and normal tissue expression was detected
(p<0.0001). Consequently higher number of patients should have screened for better

analysis. On the other hand, Western Blot analysis limits the evaluation of the molecule
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of which there is no way to understand the origin of the CD70 in TME. In further
analysis, colorectal cancer needs to be screened with another technique such as
immunohistochemistry. [39]-[41], [48]

Although CD70 expression was detected at approximately 65 kDa by Western
Blot, the expected molecular weight of the antibody used for the experiment is 21 kDa.
However, the positive control cell line confirmed that the detected band belongs to
CD70 presence in tissues. When a highly specific anti-CD70 antibody was used, 3
different bands reflecting the monomer (20.9 kDa), dimer (42 kDa), and trimer (63 kDa)
bands were detected by Western Blot in Renal Cell Carcinoma Cell lines (Jilaveanu et
al. 2012). Thus, we are suggesting that detected 65 kDa bands are the trimeric form of
CD70. Patients with CD70+ tumors showed no positivity on adjacent normal tissues
(p<0.0001). [44]

Any correlation or significance was found between the expression of CD70,
CD27, CD3, and FOXP3 and clinicopathological features of patients. On the other
hand, all CD70 positive patients showed CD3 and FOXP3 positivity supporting the
assumption of accumulation of TILs in TME when CD70 expression was present. A
total of 21 patients out of 33 have both CD27+ and CD3+ tumor tissues in common.
Ruf et al, 2015 showed that CD27 accumulation in TME of Renal Cell Carcinoma
comes from CD3+ TILs by immunohistochemistry. Although our data support this
finding, Western Blot analysis alone does not approve where CD27 TILs were

originated.

In CRC patients, serum level of sSCD27 was not evaluated to date, although some
studies have shown that sCD27 serum level in Renal Cell Carcinoma and NSCLC
would be a prognostic biomarker. Thus, in this study sCD27 level was measured by
ELISA and correlated to patients’ clinicopathological characteristics and expression
status of CD70, CD27, CD3, and FOXP3 in the TME for 27 CRC patients. sCD27 level

was significantly higher when distant organ metastasis was present (p=0.045).

Moreover, the serum level of sCD27 was found significantly higher in CD70
positive patients compared to CD70 negative ones (p<0.0001). It may refer to the
cleavage and release of sCD27 to sera due to CD70 overexpression of CD70 and
interaction CD70-CD27 in CRC. Interestingly, the higher sCD27 level in patients’ sera
is strongly correlated to CD27 negativity in TME (p=0.006).
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In this study, expression analysis was carried out by Western Blot. It is a good
technique for the detection of protein expression but it is insufficient to determine the
location and the source of the expression of a specific protein. Thus, only 5 patients
showed CD70 positivity out of 33 patients. It must require further investigation with a
higher number of patients. Also, immunohistochemistry may be a better technique to
detect the localization of the expressions. Western Blot could say there is an expression
of CD70 in TME but it is impossible to say whether CD70 positivity comes from tumor
cells, tumor-associated fibroblasts or TILs. None of the normal tissues showed CD70
positivity which suggests CD70 related mechanisms play a role in the tumor

microenvironment.
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