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Abstract

Background/Aims. Tumor may induce local immunosuppression and make the
tumor-infiltrating lymphocytes (TILs) functionaly inhibited and lose the ability to clona
proliferation and exert their cytotoxicity to tumor cells. Therefore, we investigated the phenotypic
analysis of TILs in hepatocellular carcinoma (HCC) tissues. Methods. Lymphocytes were isolated
from paired HCC tissues (TILs) and the corresponding non-tumor liver tissues (non-tumor-liver
infiltrating lymphocytes, NILs) of 28 patients. These lymphocytes were subjected to flow cytometric
analysis. Results: TILs had higher CD3"/CD56" ratio than NILs. Around 70%-90% NILs or TILs
expressed the antigen-experienced or memory phenotypes of CD45RA™/ CD45RO" / CD62L".
Around 60%-70% CD4" or CD8" NILs and TILs expressed the activation markers CD69 and
HLA-DR. However, we found that CD25 is under-expressed in both the CD8" NILs and TILs. In
addition, more CD4" CD25" regulatory T cells were detected in the TILs than in the NILs.
Conclusions: Most of infiltrating lymphocytes from the HCC tissues and the corresponding
non-tumor liver tissues were activated and expressed antigen-experienced phenotypes. However, the
CD25 was underexpressed in the CD8" TILs and the CD4" CD25" regulatory T cells were increased
in the TILs. These factors might impair the antitumor immunity in HCCs.

Keywords. Tumor-infiltrating lymphocytes, liver-infiltrating lymphocytes, , regulatory T cells,
hepatocellular carcinoma, activation

Hepatocellular carcinoma (HCC) is one the most common malignancies in the world,
especially in sub-Saharan Africa and Southeast Asia. Since 1984, it has been the leading cause of
cancer death in Taiwan. About 6000-8000 people died of this cancer every year in Taiwan (1).
Though regular sonographic examination can early detect small HCC (2) and there are many
therapeutic modalities for HCC (3), the therapeutic results remains unsatisfactory because of the
high recurrent rate.

Though cancer immunotherapies have been successfully demonstrated to be able to control the
tumor growth in the murine models (4), ongoing clinical trials based on active immunotherapy often
showed disappointing results. This can be explained by the fact cancer patients with large tumors
may have a defective immune system which is secondary to their disease. In this regards,
characterization of tumor-infiltrating lymphocytes (TILs) can greatly help us understand the immune
responses and immunosuppression in cancer patients. The rationale to investigate TILs instead of
peripheral blood mononuclear cells (PBMCs) in cancer patients is that certain local
microenvironmental factors can suppress the functions of immune cells (5).

Limited studies have investigated the TILs in HCCs. However, these studies have a common
drawback: the activation status and CD25 expression in the non-tumor-liver infiltrating lymphocytes,
(NILs) were not explored. This point is very important because the majority of intrahepatic T cells
express markers of activation, such as CD45R0, CD25 and CD69 (6). Comparing the activation
status of TILswith PBMCs may just reflect the differences between intrahepatic T lymphocytes and
PBMCs. Such comparison cannot reveal the true impact of HCC environment on the activation of
TILs. Therefore, the ideal comparison should be done by comparing the TILs with NILs. Thus, in
this current study, we investigated the phenotypes of TILs in HCC tissues, and compare the data
with the NILs instead of PBMCs.



MoreT cdlsthan NK cdlsinfiltrated into HCC tumor tissues

Compared with NILs, TILs had higher CD3'/CD56" ratio (6.1 vs. 2.3). The TILs aso had
higher CD3"CD56/CD3'CD56" (classical T/NTK) ratio (11.6 vs. 4.0) than NILs. This meant that
more T cellsthan NK or NKT cdlsinfiltrated into the HCC tumor tissues.

More CD4" CD25" T cellsdetected in TILsthanin NILs

To understand the activation status of TILs, we analyzed the expressions of surface activation
markers CD69, HLA-DR and CD25 in both CD4" and CD8" subpopulations. As shown in Table 1,
around 70% and 60% of CD8" NILs and TILs expressed the activation markers CD69 and HLA-DR
respectively. In contrast, the expressions of CD25 in CD8" NILs or TILs are much lower compared
with the expressions of CD69 and HLA-DR. Only 1.0% of the CD8" NILs and 7.7% of CD8" TILs
expressed CD25.

Similarly, around 60% of CD4" NILs and TILs expressed CD69 and HLA-DR. The CD4" TILs
had marginally significant higher percentage of CD69 expression than the CD4" NILs. Though the
CD4+ TILs or NILs had lower CD25 expressions compared with the expressions of CD69 and
HLA-DR, we found that the CD4" TILs expressed higher levels of CD25 than NILs (28.2% vs.
11.2%) (Table 1).

Table 1. Phenotypic analysis of liver-infiltrating lymphocytes
Percentage of positive surface markersin CD8" T cells
CD69" CD25™* HLA-DR" CD45RO" CD45RA™ CDG62L*
NIL 72.6+17.6 1.0+0.8 62.0+20.4 62.3+22.6 74.3t185 98.3+1.8
TIL 72.8+22.3 7.7+146 64.3+209 70.9+25.7 77.3+24.0 89.4+19.9

Percentage of positive surface markersin CD4" T cells
CD69™ CD25™ HLA-DR® CD45RO" CD45RA cDhe6e2L"
NIL 56.3+13.3 11.2484 50.6x16.4 87.5+13.1 85.2+12.4 90.3+17.8
TIL 65.6+21.2 28.2+16.7 58.3+145 89.3+13.8 83.8+21.9 85.9+224

Data expressed as mean + standard deviation * p < 0.05 between NIL and TIL

Most TILsand NIL s expressed antigen-experienced or memory phenotypes

To understand the antigen-experienced or naive status of TILs, we analyzed the expressions of
CD45RA, CD45R0, and CD62L in both CD4" and CD8" subpopulations. As shown in Table 1,
around 70% of CD8" NILs or TILs expressed CD45RO*/CD45RA". Similarly, around 80%-90% of
CD4" NILs or TILs expressed the antigen-experienced phenotypes. In addition, around 90% of
either CD4" or CD8" TILs or NILs were of the CD62L" phenotypes. These results showed that most
of the NILs or TILs expressed the antigen-experienced or memory phenotypes.

Thus, compared with CD69 and CD45RO, the percentage of CD25 expressions in both CD8"
TILs and NILs were much lower. The downregulation of CD25 in the TILs of HCCs was consistent
with those found in other cancers (7-11). As the CD25 is the Interleukin-2 receptor, the
downregulation of CD25 makes the TILs functionally inhibited and lose the ability to clonal
proliferation. The exact mechanisms leading to CD25 downregulation on activated TILs are
unknown. One of the causes for CD25 downregulation in TILs is that tumor-derived matrix
metall oproteinases (MMPSs) can induce the proteolytic cleavage of CD25 on activated T cells (12).
The lower expression of CD25 in the NILs may also be explained by the MM Ps, since accumuating
data demonstrated that the MM Ps play important roles in the hepatic fibrogenesis (13, 14). However,
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the interaction between MMPs and immune system is very complicated and not quite well
understood (15). This hypothesis needs to be confirmed in the future.

We found that the CD4" TILs expressed higher levels of CD25 than NILs. An increasing body
of evidence indicates that the CD4" CD25" T cells may be the regulatory T cells, which are
powerful inhibitors of T cell activation both in vivo and in vitro (16-18). The CD4" CD25"
regulatory T cells may be good for the maintenance of transplantation tolerance (17, 19), however, it
might impair the antitumor immunity in cancer patients. Several studies demonstrated that
regulatory T cells were increased in the PBMC or TILs of cancer patients (20, 21). These regulatory
T cells may inhibit the antitumor immunity (16, 22, 23). However, it needs further studies to answer
whether the higher expressions of CD4" CD25" T cells in the HCC tissues lead to impaired
antitumor immunity and whether depletion of these regulatory T cells might be beneficial for the
HCC immunotherapy.

Correlation between the phenotypes of TILsand NILswith clinicopathological parameters

The percentage of CD69 expression in CD4" TILs was positively correlated with tumor size
(r=0.393, p=0.038). The percentage of HLA-DR expression in CD8" NILs was positively correlated
with ALT levels (r=0.455, p=0.022). The percentage of negative CD45RA expression in CD8" TILs
was positively correlated with ALT levels (r=0.434, p=0.021). However, except the above items,
there is no correlation between other phenotypes of TILs or NILs with the clinicopathological
parameters.

We finished the project as scheduled in the original grant. We found something interesting in
HCC TILs. However, the underlying mechanism for the observed phenomenais not clearly yet. We
are currently investigating the influence of hepatic fibrogenesis and CD25 expression of
liver-infiltrating lymphocytes.
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