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Abstract

The purpose of this study is to assess whether MHC class I-presented tumor
antigen is appraisable for T-cell responses against ovarian cancer. In ovarian
cancer cell, human leukocyte antigen A2 (HLA-A?2) associated with peptides
was used to promote the activation of naive T cells so as to activate antigen-
specific T cells. 7 or 4 patients were observed grade 1 or 2 injection site
reactions, respectively. 5, 2 or 1 patients were observed grade 1, 2 or 3 pain
reactions, respectively. 4 or 1 patients were observed grade 1 or 2 induration
reactions. Total number mean value of patients experiencing response to the
particular peptide was 7.73, and total number mean value of peptides to
which the patients responded was 7.45. MHC class I-presented tumor antigen
is appraisable for T-cell responses against ovarian cancer in China.

Introduction

Ovarian cancer is one of the three malignant tumors of
female reproductive system, and the ovarian cancer
mortality ranks first in gynecological malignancies
(Meng et al., 2011). The reason may be that the position
of the anatomical parts is relatively centered in the
onset of ovarian cancer, and the early abdominal
symptoms are not easy to be distinguished and differ-
entiated from those of neighboring gastrointestinal
diseases, especially the common symptoms such as
bloating, constipation and abdominal pain (Kang et al.,
2014). About 70% of ovarian cancer patients have come
to an advanced stage before diagnosis with complica-
tions (Sanchez-Munoz et al, 2009). Currently, the
specificity of ovarian cancer-related examinations is
low, lacking in simple methods of operation, unfavor-
able for the early diagnosis, and there are not enough
researches on the occurrence of ovarian cancer, without
accepted theory that can clearly explain its pathogene-
sis, which limit the progress of ovarian cancer diagnosis
and treatment as well as prevention techniques to a

great extent (Liu et al., 2010).

Major Histocompatibility Complex I (MHC-I) participa-
tes in the processing and handling of endogenous
antigens (viral antigens, tumor antigens, etc.), of which
the role is to transform the protein antigen into antigen
peptides, present them to antigen-specific T lympho-
cytes, and implement antigen-antibody reaction, protec-
ting the body from infection outside (Cao et al., 2015;
Lisik et al., 2009). Many viruses can infect the skin and
mucosa, and interfere with MHC-I antigen presentation
process to evade the host immune response. Studies
have shown that MHC-I protein molecules are down-
regulated in the esophagus cancer, stomach cancer,
colorectal cancer, lung cancer, cervical cancer and other
carcinomas, reducing cytotoxic T lymphocyte-mediated
immune response in the body (Catamo et al., 2014;
Chen et al., 2005; Goodridge et al., 2013; Haimiti et al.,
2014; Paulson et al., 2014). We therefore evaluated
whether MHC Class I-presented tumor antigens
was appraisable for T-Cell responses against ovarian
cancer.

This work is licensed under a Creative Commons Attribution 3.0 License. You are free to copy, distribute and perform the work. You must attribute the work in the
Er manner specified by the author or licensor.



file:///E:/Editting%20journal%20maunscript/23076-82933-1-RV-6.7.doc#_ENREF_15#_ENREF_15
file:///E:/Editting%20journal%20maunscript/23076-82933-1-RV-6.7.doc#_ENREF_9#_ENREF_9
file:///E:/Editting%20journal%20maunscript/23076-82933-1-RV-6.7.doc#_ENREF_9#_ENREF_9
file:///E:/Editting%20journal%20maunscript/23076-82933-1-RV-6.7.doc#_ENREF_19#_ENREF_19
file:///E:/Editting%20journal%20maunscript/23076-82933-1-RV-6.7.doc#_ENREF_12#_ENREF_12
file:///E:/Editting%20journal%20maunscript/23076-82933-1-RV-6.7.doc#_ENREF_1#_ENREF_1
file:///E:/Editting%20journal%20maunscript/23076-82933-1-RV-6.7.doc#_ENREF_10#_ENREF_10
file:///E:/Editting%20journal%20maunscript/23076-82933-1-RV-6.7.doc#_ENREF_2#_ENREF_2
file:///E:/Editting%20journal%20maunscript/23076-82933-1-RV-6.7.doc#_ENREF_6#_ENREF_6
file:///E:/Editting%20journal%20maunscript/23076-82933-1-RV-6.7.doc#_ENREF_7#_ENREF_7
file:///E:/Editting%20journal%20maunscript/23076-82933-1-RV-6.7.doc#_ENREF_8#_ENREF_8
file:///E:/Editting%20journal%20maunscript/23076-82933-1-RV-6.7.doc#_ENREF_8#_ENREF_8
file:///E:/Editting%20journal%20maunscript/23076-82933-1-RV-6.7.doc#_ENREF_16#_ENREF_16

Bangladesh ] Pharmacol 2015; 10: 524-528 525

Materials and Methods

Subjects: Heparinized blood from healthy HLA-A2 +
donors was purchased from selected patients. All
patients were obtained following written informed
consent approved by the Second Hospital of Tianjin
Medical University Medical Center Institutional Review
Board (No. 20140034).

Primary cells from human tissues: Kidney and liver tissue
samples were obtained from HLA-A2 + human donors.
Briefly, all samples were minced and digested with
enzyme. Then, cell suspensions were generated per
standard methods and supplemented in Roswell Park
Memorial Institute-1640 (RPMI-1640, Invitrogen Com-
pany, USA) with 2 concentration of antibiotics and
antimycotics at 37°C for 6 hours. Cell suspensions were
pelleted and washed several times with PBS and RPMI-
1640 supplemented with 10% fetal calf serum (FBS,
Invitrogen Company, Australia).

Synthetic peptides: Synthetic peptides were supplied by
GenScript Corporation and were reconstituted in RPMI-
1640. P1, P2, P3, P4, P5, P6, P7, P8, P9, P13, P14, and P15
were formulated by mixing equal amounts of each the
component peptides. Low, medium and high binding
affinity based on the time for dissociation data pub-
lished elsewhere (Ramakrishna et al., 2003) and used a
ti/2 of 1,000 min as the cutoff separating low/medium
from high affinity.

In vitro generation of peptide-specific T cells: Peripheral
blood mononuclear cells (PBMC) were obtained from
HLA-A2 + human donors and ovarian cancer patients.
PBMC were purified by using lymphocyte separation
medium (Sangon Biotech, China) by using differential
centrifugation according to standard methods. All cells
(1 x 106 cells/well) were seeded in 6-well plates and cul-
tured 2 mL RPMI-1640 with 10% FBS, 300 mg/mL L-
glutamine, nonessential amino acids, sodium pyruvate,
penicillin, and streptomycin at a temperature of 37°C in

a humidified atmosphere of 5% CO: for 1 day.
Meanwhile, non-adherent cells were removed and
saved. Non-adherent cells were added back in 5 mL
complete medium supplemented with 50 ng/mL
interleukin-4 (IL-4), 5 ng/mL IL-7, 5 mg/mL keyhole
limpet hemocyanin (Invitrogen Company, USA), 25
ng/mL GM-CSF.

Plastic adherent cells were pulsed in complete medium
with 50 mg/mL synthetic peptides and 1.5 mg/mL
human b2-microglobulin (Invitrogen Company, USA)
and cultured in complete medium at a temperature of
37 °C in a humidified atmosphere of 5 % CO,. 2 ml
medium was removed and replaced with fresh
complete medium supplemented with 10 U/mL IL-2
for 2 days. IL-2 treatment and restimulation were
repeated thrice at the indicated time intervals prior and
were use to expand T cells in ELISpot assays (Beyotime,
Nanjing, China).

Statistical analysis: All data was expressed as the means
t standard deviation (SD) and performed with SPSS
17.0 software. For statistical comparisons of two groups
of samples, the Mann-Whitney U-test was used. P<0.05
was considered to be significant.

Results

Basic situation of patient: Eleven patients were selected
and their basic situation was expressed as Table I, and
the average age was 53.55 years. Meanwhile, 4 patients
were received with the high dose (1 mg of each peptide)
and 7 patients were received with the low dose (100 mg
of each peptide). All patients were received cytoreduc-
tive surgery and then had 1 to 2 prior chemotherapy
regimens.

Clinical activity: Survival average follow-up time of all
patients was 665.5 days, 3 patients have died and 6
patients have relapsed (Table I, Figure 1). The median
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Figure 1: Clinical activity
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Table I
No.  Diagnosis Age  Dose No. of prior treat-  No. of injections TTP Survival
ments (Day) (Day)
1 IIIC clear cell 55 Low 1 7 42 511+
2 IIIC papillary serous 48 Low 2 6 78 1007+
3 IIIC serous 61 High 2 6 - 898
4 1IC clear cell 53 Low 1 6 411 272+
5 IIIC papillary serous 50 Low 1 7 - 976+
6 IIIC papillary serous 63 Low 2 6 217 438+
7 IIIC serous 58 High 1 7 88 384
8 IIIC serous 45 High 1 6 65 487
9 IIC clear cell 49 Low 2 6 - 1558+
10 IIIC papillary serous 53 Low 1 8 178 412+
11 IIIC serous 54 High 1 6 - 378+
survival has not been reached on either study.
Table IT
Adverse event: Table II showed that 7 patients were
observed Grade 1 injection site reactions, and 4 patients
were observed Grade 2 injection site reactions. 5, 2 or 1
Grade patients were observed Grade 1, 2 or 3 pain reactions,
1 2 B 4 respectively. 4 or 1 patients were observed Grade 1 or 2
Injection site reaction 7 4 induration reactions. Flu-like syndrome, pruritis, fever,
Pain 5 5 1 chills, fatigue, myalgia, hypotension, weight gain, ano-
Induration 4 1 rexia, nausea, incontinence or urinary, and headache,
z etc. were appeared Grade 1 or 2. Meanwhile, confusion,
Flu-like syndrome 2 1 . . o
- depression, anxiety, and agitation were appeared Grade
sy L 1 3 or 4, and the quantity of these adverse events was
Fever 2 very few (Table II).
Chills 2 , ,
Fatigue 4 5 Peptide-specific T-cell responses: Table:' 11 showgd that
- total number mean value of patients experiencing
Myalgia 1 . .
response to the particular peptide were 7.73, and total
Lp L number mean value of peptides to which the patient
Weight gain 1 responded were 7.5. There into, 2 patients were
Anorexia 1 observed that total number of peptides to which the
Nausea 1 1 patient responded was zero (Table III).
Incontinence, urinary 1
Headache 1
Confusion 1 1 1 Discussion
Depression 1 1 . .
Aniety 7 According to a survey from 2008 .by. International
Cancer Research Center, the average incidence of ova-
AgiipaEn i i rian cancer worldwide is 6.6 cases per 100,000 popula-
Elevated creatinine 3 1 tion, with a 1.9-fold higher incidence in developed
Elevated AST/LFTs 2 1 1 versus developing countries. In China, the incidence is
Decreased leukocytes 3 1 1 6.0/100,000, close to the world average (Liu et al., 2015).
Hypercalcemia 1 1 The average mortality rate for ovarian cancer is
- 3.8/100,000 worldwide, and 2.3/100,000 for China,
Decreased hemoglobin 3 2 . .
ranking 166 in the world, at a lower level. A survey
Decreased platelets 1 from 2009 shows that ovarian cancer accounts for 3.1%
Hypoglycemia 1 1 of female malignant tumors and for 2.5% of (female)
Hypokalemia 1 mortality. The morbidity and mortality from ovarian
cancer are higher in urban area than in rural area and
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Table IIT
No P1 P2 P3 P4 P5 Pé6 P7 P8 P9 P13 P14 P15 Amountb
1 + + + + + + + + + = + + 11
2 + + + = + = + + + + = + 9
3 + + = = = = + + + + + + 8
4 + + + + + + + + + + + + 12
5 - - - - - - - - - - - - 0
6 + + + + + + + + + = + + 9
7 = + = = = + + + + + + + 7
8 + + + + + + + + + + + + 12
9 o + + - o - = o = + + 4
10 - - - - - - - - - - - - 0
11 + + = = + + + + + + + + 10
Amounta 7 8 6 ) 6 6 8 8 8 6 8 9
aTotal number of patients experiencing response to the particular peptide; PTotal number of peptides to which the patient responded

the current study, eleven ovarian cancer patients were
selected, with the average age of 53.6 years. Four
patients received 1 mg of each peptide and seven
patients received 100 mg of each peptide. Average
follow-up time of these patients was 665.6 days.
However, three patients have died and six patients
have relapsed. The median survival has not been
reached on either study.

MHC is a group of protein molecules or antigen
genomes in encoding cell surface; MHC of mouse is H-
2, while it is known as human leukocyte antigen (HLA)
in humans. HLA-I type is mainly responsible for pro-
cessing and presentation of endogenous and exogenous
antigens (such as tumor antigens) (Chen et al., 2015).
HLA-II type, namely HLA-DR, HLA-DP and HLA-DQ,
mainly take part in processing and presentation of
endogenous antigens (Chen et al., 2015). The decrease
or absence of MHC expression density in tumor cell
surface can make the tumor unable to render or show
only weak antigenicity, which is an important reason
for the evasion of tumor cells from the host immune
surveillance, the proliferation and metastasis. Studies
have shown that for certain tumors, the loss of one
single antigen sometimes cannot cause immune evasion
of tumor, but as long as the abnormality appears at
some point of MHC molecules, it can make the tumor
evade the immune destruction of the body for ever
(Weston and Connor, 2014). We found that 7 or 4
patients had Grade 1 or 2 injection site reactions,
respectively. 5, 2 or 1 patients had Grade 1, 2 or 3 pain
reactions, respectively. 4 or 1 patients had Grade 1 or 2
in duration reactions. Some other minor (Grade 1-2)
adverse reactions were observed as well, such as flu-
like syndrome, pruritus, fever, chills, fatigue, myalgia,
hypotension, weight gain, anorexia, nausea, urinary
incontinence and headache. However, few patients
experienced confusion, depression, anxiety, and agita-
tion, which scored Grade 3 or 4.

HLA-DR expression is on the surface of antigen-

presenting cells. The antigen-presenting cells with
phagocytic function play a key role in the activation of
CTL immune response (Lueg et al., 2015). Antigen is
hydrolyzed into peptide fragments by the action of
lysosomes in APC, and then combined with MHC-I
molecules to form a stable MHC-I antigen complex
which is transported to the cell surface, recognized by
the CD4+T cells and activate CD4+T cells (Reynolds et
al.,, 2014). In this study, the average number of patients
experiencing a response to a particular peptide was 7.7
per peptide, and the average number of peptides to
which a particular patient responded was 7.5 per
patient. However, two patients did not respond to any
peptide.

Conclusion

This research can be potentially used to enhance den-
dritic cell uptake of the peptides, which might lead to
injection reactions. Potential deficiency of this research
is that the immune responses remain a problem. We
nonetheless believe that MHC class I presented tumor
antigens should be assessed for T cell-based therapy
against ovarian cancer.
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