
• BRIEF REPORTS •

Pivotal molecules of MHC I pathway in human primary

hepatocellular carcinoma

Wei Chen, Mei-Ying Cai, Da-Peng Wei, Xia Wang

EL SEVIER

PO Box 2345, Beijing 100023, China                                                                                                                                                          World J Gastroenterol  2005;11(21):3297-3299

www.wjgnet.com                                                                                                                                              World Journal of Gastroenterology  ISSN 1007-9327

wjg@wjgnet.com                                                                                                                                                                                       © 2005 The WJG Press and Elsevier Inc. All rights reserved.

Wei Chen, Department of Medical Cell Biology, School of Life
Science, Sichuan University, Chengdu 610041, Sichuan Province,
China
Mei-Ying Cai, Da-Peng Wei, Xia Wang, Department of Immunology,
School of Preclinical and Forensic Medicine, Sichuan University,
Chengdu 610041, Sichuan Province, China
Supported by the National Natural Science Foundation of China,
No. 30070855
Correspondence to: Da-Peng Wei, Department of Immunology,
School of Preclinical and Forensic Medicine, Sichuan University,
Chengdu 610041, Sichuan Province, China.  555wwwccc@sina.com
Telephone: +86-28-85501262
Received: 2004-02-23    Accepted: 2004-03-18

Abstract

AIM: To investigate the expression of several important
molecules involved in major histocompatibility complex
(MHC) class I presentation pathway in primary hepatocellular
carcinoma (HCC), and to determine whether cytotoxic T
lymphocyte (CTL) vaccine therapy was suitable for HCC.

METHODS: Labeled streptavidin biotin (LSAB) method of
immunohisto-chemistry was used to study 33 HCC tissue
specimens.

RESULTS: Most HCC tissues and adjacent histological
normal hepatocytes expressed HLA-I antigens,TAP, and
B7, expression of B7 was especially strong, and there
was no significant difference between them (P>0.05).

CONCLUSION: The MHC class I presentation pathway in
primary hepatocellular carcinoma may not be abnormal
or dysfunctional, and CTL could kill these tumor cells.
Thus, it is suitable and practicable to design and construct
CTL vaccine against HCC.

© 2005 The WJG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Cell-mediated immunity plays an important role in anti-tumor
immune response, especially lysis by cytotoxic T lymphocytes

(CTL)[1]. Intact MHC I presentation pathway is crucial for
introduction of cellular immunity and killing by CTL. The
transporter associated with antigen processing (TAP), human
leukocyte antigen (HLA)-I antigens and B7 are important
molecules of the MHC I presentation pathway. TAP is a
transmembrane transport protein located in endoplasmic
reticulum (ER) and its main function is to translocate
endogenously processed antigenic peptides from cytosol into
ER lumen. There, antigenic peptides and HLA class I
molecules assemble into a HLA I molecule-antigenic peptide
complex, and then this complex is translocated to the surface
of cell and recognized by CD8+T lymphocytes to provide
the first signal of T cell activation. B7 is the most important
costimulatory molecule of antigen-presenting cells (APCs),
and it binds to its partner (CD28) on the surface of T cells
to deliver the second signal. Upon the double signal stimulation
T cells proliferate and differentiate to initiate cell immunity.
At the effective stage, lysis of target cells by CTL is also
dependent on recognition of HLA I molecule-antigenic
peptide complex on the target cells. Many tumors down-
regulate or lose expression of TAP, HLA-I antigens or B7
molecules leading to dysfunction or defect of MHC I
presentation pathway to escape from immune surveillance
of the host[1-7]. The aim of CTL epitope-based vaccine is to
induce and produce specific CTL response. Therefore, it is
necessary to investigate the expression of TAP, HLA-I
antigens and B7 in human primary hepatocellular carcinoma,
and to understand the relationship between the tumor and
host before design and construction of CTL epitope-based
vaccine against HCC.

MATERIALS AND METHODS

Main reagents
Mouse anti-human B7 mAb and HLA-ABC mAb were
purchased from DAKO Corp. Rabbit anti-human TAP pAb
was from Chemicon International, Inc. Biotin labeled goat
anti-mouse IgG, HRP-labeled streptavidin and avidin biotin
blocking system were from Beijing Zhongshan Corp.

Tumor specimens
Thirty-three pathological specimens were obtained from
surgically resected tissues of  patients with HCC in West
China Hospital of Sichuan University, two of them without
adjacent histological normal hepatocytes. All specimens were
fixed in 40 g/L formaldehyde, embedded in paraffin.
Consecutive sections (5 µm) were prepared and attached to
loading-slides smeared with APES before. Pathological
diagnoses were made based on routinely processed HE
sections.
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Immunohistochemistry
The sections were dewaxed and rehydrated. Endogenous
peroxidase was blocked with 30 mL/L H2O2 for 15 min.
After retrieval of antigens, the sections were incubated with
normal goat serum for blocking non-specific antigens and
subsequently with antibody (anti-TAP, HLA-ABC and B7,
respectively) or PBS as control at 37 ℃ for 1 h, washed
and incubated with biotinylated goat anti-mouse IgG or goat
anti-rabbit IgG at 37 ℃ for 30 min. After being washed as
before, HRP labeled streptavidin was added. The following
incubation and washing were exactly the same as above.
Finally, DAK working solution was added for color
development. The reaction was stopped with tap water rinse.
Then, the sections were counterstained with hematoxylin
and mounted for examination.

Statistical analysis
The differences between HCC tissues and adjacent
histological normal hepatic tissues were analyzed with 2-
square test. P<0.05 was considered statistically significant.

RESULTS

Expression of HLA-I antigens
Positive staining of  HLA-I antigens appeared in brown. The
staining was mainly located on the cell membrane, in the
cytoplasm and perinuclear area of tumor cells and hepatocytes.
The cytoplasmic staining showed a granular pattern. The
adjacent hepatic tissues squeezed by tumor were stained
more strongly, and there was negative staining in connective
tissues between lobes of liver (Figure 1A).

HLA-I antigens expression was strongly positive in all
HCC specimens. Thirty of thirty-one (96.8%) adjacent hepatic
tissues showed positive staining.

Expression of TAP
Positive staining of  TAP appeared in brown, and the staining
was mainly located in the cytoplasm and perinuclear area
of tumor cells and hepatocytes. The staining showed a
granular pattern. The hepatic tissues adjacent to tumor were
stained more intensely, and connective tissues between lobes
of liver were negatively stained (Figure 1B).

TAP expression was detected in 32 of 33 HCC specimens
(97.0%). The positive expression of TAP was present in all
31 normal hepatic tissues adjacent to tumor.

Expression of B7 molecules
The very strongly positive expression of B7 molecules was
detected in 33 HCC tissues and 30 adjacent non-neoplastic
hepatic tissues. The positive staining located on the cell
membrane and filled cytosol, and showed a granular
intracytoplasmic pattern. No B7 molecule was detected in
connective tissues between lobes of liver (Figure 1C).

Comparison between HCC and adjacent normal hepatic tissues
Expressions of HLA-I antigens,TAP and B7 were strongly
positive in 32 of  33 cases of  HCC (97.0%).Twenty-nine of
thirty-one cases expressed these molecules (93.5%) in
adjacent normal hepatic tissues. The statistical analysis
showed there was no significant difference in expressions
between HCC and adjacent normal hepatic tissues (P>0.05).

DISCUSSION

HCC is the most common malignant tumor of liver, and
the second killer cancer in China. Because of unsatisfactory
curative effects of surgical therapy, radiotherapy and
chemotherapy, and the high rate of recurrence, much effort
has been devoted to HCC immunotherapy[1]. Currently,
antitumor CTL epitope-based vaccines aimed to induce
specific CTL have been widely considered for cancer
immunotherapy[8]. Two basic problems need to be solved
for the design and construction of CTL vaccines. One is
how to induce tumor-specific CTL, the other is killing tumor
cells by CTL. Both of them are associated with the function
of MHC I presentation pathway in tumor cells. Dysfunction
or defect of MHC I presentation pathway could lead to no
expression of HLA I molecule-antigenic peptides on the
surface of tumor cells, and specific CTL could not recognize
the tumor cells and kill them. Therefore, it is necessary to
investigate the expression of several important molecules
involved in MHC class I presentation pathway in HCC
before design and construction of CTL vaccines targeting
tumor-associated antigens (TAA) of HCC.

It has been generally acknowledged that tumors usually
escape from host immune surveillance by dysfunction or
defect of MHC I presentation pathway, such as decrease or
defect expression of TAP, HLA-I antigens or B7 molecule[1-7].
But our results showed the majority of HCC tissues and
adjacent normal tissues expressed important components
of MHC I presentation pathway, which is consistent with

Figure 1  Expression of HLA-I antigens,TAP and B7 in HCC. A: Expression of HLA-I antigens; B: Expression of TAP; C: Expression of B7.
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the results from human HCC cell lines by other groups.
Sung et al[9], and Wadee et al[10], found that several human
HCC cell lines strongly express HLA-I antigens by different
ways. Kurokohchi et al[11], detected both HLA-I antigen and
TAP expression in several liver cancer cell lines by PCR.
Furthermore, Butterfield et al[12], obtained three hAFP CTL
epitope peptides (hAFP158-166, hAFP325-334, hAFP542-550) from
the surface of AFP-producing human HCC cell line HepG2
by acid elution, and this showed that HepG2 had a functional
MHC I presentation pathway able to process and present
AFP naturally. These results together with our finding
indicate that MHC class I presentation pathway may not be
abnormal or dysfunctional in most HCCs and adjacent liver
tissues, and TAA may be processed and presented naturally
in most HCCs. So, specific CTLs are able to recognize and
kill HCC cells, the CTL epitope-based vaccine is suitable
for immunotherapy of HCC. It also implies that tumor
escape is attributed to post-antigen presentation events.

Wei et al[13], proposed that immunotolerance was one of
the main mechanisms for tumors to escape from host
immune surveillance, and tumors were regarded as a kind
of  special autoantigens, which are normally tolerable to
host immune system. Tumors also escape from immune
surveillance through suppressing host immunity by varied
ways. Si et al[14], found that B7 molecules were expressed in
many cancerous human tissues. Chaperot et al[15], found that
malignant B cells from non-Hodgkin’s lymphomas expressed
functional B7 molecules. This is consistent with our finding,
suggesting that tumor growth is not only attributed to defect
of costimulatory molecules in APC. Dendritic cells (DC)
are the most potent professional APC of our body, and
play an important role in antitumor immunity. The data
showed that tumor environment could inhibit activation and
maturation, and some tumor infiltrating cells could even
secrete IL-10 to suppress host antitumor immunity[16,17]. It
was  reported that DC in human regional lymph nodes
draining cancer exhibited a functional depletion as compared
to those from patients without malignancies[18]. Recently, Chen
et al[19], reported that neuroblastoma cells could inhibit the
immune function of DC. Our studies also showed that
DC from peripheral blood of patients with HCC were in a
state of  low immune function (data unpublished). Taken
together, it indicates that the host of tumor is possibly in a
state of immunotolerance or immunosuppression. So it is
suitable and practicable to design and construct CTL epitope-
based vaccines against HCC.
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