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Abstract

AIM: To demonstrate whether class I MHC molecule,
transporter associated with antigen processing (TAP), and
heat-shock proteion70 (HSP70) expressed in liver cancer
cells before the design and construction of CTL vaccine
against hepatocellular carcinoma (HCC).

METHODS: We studied 30 HCC specimens by labeled
streptavidin biotin (LSAB) method of immunohistochemistry.

RESULTS: The results showed that the majority of HCC
cells investigated naturally expressed class | MHC and TAP,
which were different from other tumor cells. Furthermore,
we found that HSP70 expressed not only in cellular
cytoplasm, but also on the cell surface in HCC.

CONCLUSION: Our findings indicate that our understanding
about immune escape mechanisms employed by HCC cells
may be further improved. It is important to design and
construct CTL vaccine against HCC.
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INTRODUCTION

It is commonly accepted that tumor rejection is mediated by
lymphocytes, and most notably, by cytotoxic T lymphocytes
(CTL). The recognization of atumor cell by CTL isregulated
by interactions between T-cell receptor and antigenic peptide
-MHC complex. TAP, HSP70 and class| MHC molecule are
important components in endogenous processing of peptides
through the MHC class | pathway. Among many proteins that
contribute to MHC class | assembly, TAP complex is one of
the most important components. It translocates endogenously
processed peptides from cytosol into ER for binding to class|
MHC, resulting in surface presentation of these complexesto
CTL. Most of the studies described the defect of endogenous
processing function in tumors such as melanomas, cervical
carcinomas, and renal cell carcinomas®. These findings
suggest that TAP down-regulation might represent an important
mechanism for immune escape of malignant cellsin tumors.

Another importantly associated presentation protein is heat-
shock proteion70 (HSP70). HSP70 has long been known to be
located in the cytoplasm, where it performs chaperoning
function. Recent studies have also indicated that conditional
over-expression of HSP70 in target cells enhances the
susceptibility to CTL™. Moreover, HSP70 may enhance TAP
function®. Therefore, there is an increasing realization that
expression of these molecules on tumor cell surface may
potentially affect CTL-mediated recognition.

HCC is one of the most malignant cancers. However, to
date most of the studies that described expressions of class |
MHC, TAP, and HSP70 were carried out with cell lines®.
Limited information is available about these moleculesin
HCC tumor tissues. Nevertheless, it isimportant to demonstrate
whether these molecules can also be expressed in HCC in
vivo before the design and construction of CTL vaccine
against HCC.

MATERIALS AND METHODS

Human tissues

Thirty pathological samples were obtained from surgically
resected tissues of HCC patientsin West ChinaMedical Center
of Sichuan University. The specimenswerefrozenimmediately
in liquid nitrogen. Cryostat sections (4 nm) were prepared and
stored at -70 °C. Pathological diagnoses were made based on
routinely processed HE sections.

Main reagents

Mouse anti-human HLA-ABC (DAKO Corp., working
dilutions 1:100), rabbit anti-human TAP (Chemicon
International, Inc., working dilutions 1:1 000), mouse anti-
human HSP70 (DAKO Corp., working dilutions 1:50), biotin
labeled goat anti-mouse 1gG and goat anti-rabbit 1gG, HRP-
labeled streptavidin and avidin biotin blocking system were
all purchased from Beijing Zhongshan Corp.

Immunohistochemistry

The frozen sections were fixed in cold acetone for 10 min. 3
% H,O, containing methanol was added to block endogenous
peroxidase. Fixed sections were incubated with normal goat
serum for blocking and subsequently with mAb (HLA-ABC,
TAP and HSP70 respectively) or PBS as control at 37 °C for 2
h, then washed with PBS. After incubation with biotin |abeled
goat anti-mouse IgG or goat anti-rabbit IgG for 30 minat 37 C,
and washed as before, HRP-labeled streptavidin was added.
The following incubation and washing were exactly the same
as above. Finaly, freshly prepared substrate DAB was added
for color devel opment. The reaction was stopped with tap water
rinse and then counterstained with hematoxylin and mounted
for examination.

RESULTS

Expression of class | MHC molecule
Strongly positive staining of class | MHC molecule was
presented in all cases of HCC. The staining was mainly located
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on the membrane of the liver cancer cells, in the cytoplasm,
and the perinuclear area. The staining showed granular
pattern (Figure 1).

Figure 1 Displayed class | MHC molecule in hepatocellular
carcinoma (x180).

The positive staining was mainly located on the membrane
of the liver cancer cells. Some of the cells showed positive
staining in the cytoplasm and the perinuclear area.

HSP70 expression

Tumor cells as well as adjacent non-neoplastic hepatocytes
displayed intense and extensive positive staining. The staining
was uniform throughout the specimen. The cytoplasmic
staining showed granular pattern. The membranous staining
displayed linear pattern, which made the interface between
cellsvery clear (Figure 2).

Staining was typically uniform throughout the specimen.
The cytoplasmic staining showed granular pattern. The
membranous staining displayed linear pattern, which madethe
border between cells very clear.

Figure 3 Hepatocellular carcinoma stained for TAP (x100).

TAP expression
Positive staining for TAP was present in 29 of 30 cases. The
staining was located in the cytoplasm and the perinuclear area.
It showed granular intracytoplasmic pattern accompanied by
variable staining intensity. Faint or negative staining was
observed within sinusoids (Figure 3).

It showed granular intracytoplasmic pattern accompanied
by variable staining intensity. Hepatocytes beside the sinusoid
were more intensely stained than cellsin the central tissues.

DISCUSSION

In this study we examined the expressions of class | MHC,
TAP, and HSP70 in 30 HCC samples by immunohistochemical
methods. The results showed that the majority of HCC
investigated naturally expressed TAP, which was different from
other tumors. Thisis consistent with the results of severd other
groups. Kurokohchi et al® examined TAP mRNA and HLA
antigen in seven HCC cell lines. They found that only one
HCC cell line (HuH-7) had low expression of HLA-B and C
and TAP mRNA. All the other lines expressed high levels of
both TAPMRNA and HLA. They speculated posttranscriptional
eventsor failureto transport and load peptides for MHC might
allow HCC cells to escape from CTL. Whereas our results
suggested HCC cells with the expression of TAP might be
more susceptible to host immunity. Recently, Alimonti et al”
reported that TAP expression provided a general method for
improving the recognition of malignant cells. They transfected
TAP geneinto the TAP cell line and introduced it into tumor-
burdened individuals. The result showed that TAP could
improve tumor cell immunogenicity and host survival. This
would be of a potential significance for the tumors with
deficiency in components of antigen-processing molecules.
However, Sdliger et al® identified the structural alterations
of TAP inthe MHC class | antigen-processing pathway in
melanomaafter analyzing the sequence of TAP. The possibility
of structural transformation of TAPin HCC cells could not be
excluded and needs to be further studied.

Asour understanding of the molecular aspects of the class
| processing pathway has been improved, thereisan increasing
realization that expression of class | MHC antigen on cell
surfaceiscrucial for recognition by CTL. Itiswell established
that many tumors escape T cell recognition by loss or down
regulation of class | molecule expression on the surface of
tumor cells. Previous reports described a correlation between
HLA lossand TAP gene defectsin some tumors'®. Sowealso
analyzed the expression of class | MHC on the surface of
hepatocytesin HCC. Our investigation showed that most liver
cancer cellsin HCC tissues had strong class | MHC antigen
expression. Thisis consistent with the results of several other
groups®. The possible mechanism for the appearance of class
I MHC antigen on hepatocytes remains controversial. One of
the possibilitiesis that the expression of class| MHC antigen
on HCC cdllsisrelated with vird infection. Sung et al™*? found
that HCC patients were infected by HBV. Zhou et al!*®
suggested cytokines such as g-interferon released by T
lymphocytes infiltrated in HCC tissues might be contributed
to the expression of class | MHC molecules. The other
possibility is that malignant transformation in HCC is
characterized by expression of class | MHC moleculeg*¥.
Although the underlying molecular mechanism is not well
understood, the expression of class | MHC antigen on HCC
cells may influence the behavior of tumor cells and has a
significant effect on the reactivity of host immune system
against HCC cells.

Earlier work suggested that HSP70 was shown to accumulate
in the cytoplasm and the perinuclear area by cellular stress,
such as non-lethal heat shock. In this study, we demonstrated
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that HSP70 expressed not only in cytoplasm, but also on the
surface of cellsin HCC. Most members of the HSP families
do not possess signal peptides. So it is still unclear how these
proteins are transported to the cell membrane. Morimoto et al™
postulated that some HSP might be transported to the cell
surface viaautoregulatory mechanism likein normal cells. Our
results indicate that HSP70 may be transported to the cell
surface after binding to MHC molecules. The main reason of
this speculation isthat class| MHC isfound on the membrane
of HCC cells. HSP70 is known to have strong protein-binding
capacities. Therefore, it is reasonable to suggest that MHC
class | may be the best candidate. It isinteresting that cell-
surface locdization of HSP70 may make it possible to increase
theimmunogenicity of HCC cells. Many evidences have shown
that HSPs expressing on affected cell typesis recognized by
the immune system(*¥. Binder et all*® recently identified HSP-
chaperoned peptides introduced into cytosol were quite
efficient as compared with free peptides. They even suggested
that HSP70 was involved not only in the afferent end of this
process by chaperoning partialy or fully unfolded polypeptide
chains, but also in chaperoning the resulting antigenic peptides
to the TAP complex. These evidences indicate that HSP70
expressing on the surface of cellsmay be potentially promising
target molecules for the immunotherapy of HCC.
Onthewhole, our datasuggest that HCC cells express TAP,
HSP70, and class | MHC. The results indicate that the
mechanism of HCC cellular escape should be re-evaluated.
Especially when designing immunotherapeutic strategies for
HCC, it isvery important to consider the potential problems
associated with the ability of tumor cells to present target
epitopes for immune recognition. Moreover, it needs to stress
that tumor progression isdependent on multiple factors. Several
scenarios have been proposed to be responsible for tumor
immune-escape mechanisms, including production of
suppressive cytokines by tumor cells, and expression of Fas
ligand on tumor cells*. A recent study from Chai et al!*®
suggested that T cell-expressed CD80 had aregulatory function
and played akey rolein theinduction of T cell unresponsiveness
by co-stimulation-deficient antigen presentation. So elucidation
of theimmune deficiency against cancer progression has been
adifficult task because no single mechanism can explain the
complicated cancer-host immune interactions. It isimportant
to determine a more appropriate approach of combining
different strategies to control the outgrowth of HCC cells.
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