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Abstract

The functional expression of Fas-ligand on tumor cells reported in a

variety of neoplasms has been proposed by several groups as a mechanism
of tumor escape from immunologie-ai detection. To better support this

hypothesis, we have evaluated and quantified for the first time the pres
ence of the Fas(CD95)-R molecule on tumor-infiltrating lymphocytes and

on matched peripheral blood lymphocytes (PBLs) of renal cell cancer
patients. By two-color flow cytometry we have detected a significant
increase in the Fas(CD95)-R expression on tumor-infiltrating lymphocytes

compared with matched patient and normal volunteer PBLs. We also
observed a decreased expression of the Fas(CD95)-R expression on PBLs

from renal cell cancer patients compared with normal healthy controls.
The Fas(CD95)-R expression was observed predominantly on the CD4+

subset in all three groups. These different distributions of the
Fas(CD95)-R molecule support the hypothesis that the Fas(CD95)-R/
Fas(CD95)-L pathway and tumor microenvironment play a major role in
the modulation of T-cell function and differentiation to either memory

and activation or apoptosis.

Introduction

The Fas-receptor and Fas-ligand interaction has been considered a
central T-cell homeostatic pathway. Elimination of activated T-cells
during the down-regulation of the immune response (1-3) and induc
tion of sanctuary sites from immune effector cells in inflammatory-

sensitive areas, such as the eyes, are believed to be controlled by the
Fas(CD95)-R/Fas(CD95)-L pathway (4, 5).

In the last 2 years, several in vitro studies have highlighted the role
of Fas (CD95) and its ligand in natural killer (6) and T-cell (7)

cytotoxicity toward tumor cells. Furthermore, it has been suggested
recently that the Fas-L molecule expressed on tumors in vivo and by

several tumor lines can trigger the apoptotic process in activated
T-lymphocytes (8-14) and may represent a key element in the im-

munological escape mechanism by tumor.
Several studies have reported the expression of the Fas-ligand

molecule by cell lines of several human tumors (8, 9, 15) and, in
addition, cited but never published data on the expression of
Fas(CD95)-R by TIL3 (16). No studies, to our knowledge, have

demonstrated the expression and level of expression of the
Fas(CD95)-R molecule on the T-cell infiltrating tumors and matched
PBLs in vivo. For the Fas(CD95)-R/Fas(CD95)-L apoptotic pathway

to be operational in the tumor and be implicated as an immunological
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escape mechanism, the expression of the Fas(CD95)-R molecule on

TILs has to be confirmed. We provide the first evidence that
Fas(CD95)-R is overexpressed in human RCC TILs compared with

matched PBLs and normal PBLs.

Materials and Methods

Lymphocytes. TILs and PBLs were obtained from nine patients with RCC
and from nine healthy volunteers. Excised primary RCCs were sampled and
processed under sterile conditions at the time of surgery. The samples were
transported in HBSS and were trimmed of skin, fat, and necrotic tissue.
Tumors were minced in cold HBSS and strained through a mesh. Residual
solid pieces were digested in enzyme solution of'collagenase and DNase. The

two different tumor preparations were stored and processed separately. The
mixture of TILs and renal cells was separated by centrifugation over a
discontinuous Ficoll-Hypaque gradient and cryopreserved by freezing in hu
man AB serum with 10<7rDMSO using a Nalgene alcohol freezer at -70Â°C
over 24 h and stored at â€”¿�I4()Â°C.Blood samples were obtained within 24-72

h of tumor surgery. PBLs were separated by centrifugation over a single
density gradient cushion of Ficoll-Hypaque and cryopreserved in a manner

identical to that described for tumor tissue. In preparation for testing, cell
suspensions were thawed rapidly and washed twice with HBSS (17).

in \hs. mAbs were purchased as FITC (green fluorescence) or PE (red
fluorescence) conjugates. Leu 4-FITC (anti-CD3; pan T-cell) was obtained
from Becton Dickinson (Mountain View. CA); FITC-conjugated mAbs to CD4
and CDS, as well as isotype controls mlgGI-PE and IgG2a-FITC, were
purchased from Dako (CarpinterÃa. CA). PE-conjugated mAbs to antihuman
Fas (UB-2 IgGI ) were purchased from Kamina BiomÃ©dicalCompany (Seattle.

WA).
Analysis of Surface Antigens by Flow Cytometry. Cell suspensions were

stained with antibody to external epitopes of CD3, CD4. CDS. and CD95
molecules at 4Â°Cfor 30 min and washed three times in cold PBS and analyzed

in 30 min or fixed with 27c paratbrmaldehyde and analyzed in 24 h on a Becton
Dickinson FAC-Scan using a 48S-nm argon laser. Lymphocytes were exam
ined by setting bit map gales on a plot of forward versus 90Â°light scatter,

which excluded tumor cells (18). Additional gates were set using CD3 fluo
rescence to identify T-cell populations. Flow cytometry used appropriate

optical filters set for green fluorescence measured at 530 nm and red fluores
cence at 585 nm; logarithmic amplifiers spanned four log decades for the full
(1024 channel) scale. Cross-over of green fluorescence into the red detection

window was compensated by analogue subtraction at the preamplifier stage.
Analysis of two-color staining was performed using the Lysis II program
(Becton Dickinson) on Hewlett-Packard 340 software.

Statistical Analysis. The software program used for the statistical analysis
was Instai Version 2.03 f. for Macintosh. In the CD3+ populations, a two-

tailed t test was performed to compare TILs with matched PBLs, and the
two-tailed Wilcoxon signed rank tesi was performed to compare patient

samples with controls. In the CD8+ population, ine one-tailed Wilcoxon

signed rank test was used to compare TILs with matched PBLs.

Results

The expression of Fas(CD95)-R molecule on CD3+ PBLs and

TILs from the same RCC patients and on PBLs from normal healthy
donors were investigated by flow cytometry analysis.
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Table 1 shows the Fas(CD95)-R+ expression in CD3+ cells ana

lyzed by dual color flow cytometry. Once the gates were set, flow
analysis was also performed on CD4 and CDS subsets of CD3+ cells,
as seen in Table 2 and in Fig. 1.

With this technique, we found variable expression of the
Fas(CD95)-R on TILs from 0.3 to 43.1% of CD3+ cells. Despite this
intertumoral variability of the Fas(CD95)-R expression on TILs, we

were able to determine a statistically significant overexpression of the
Fas(CD95)-R on TILs compared with matched PBLs and healthy

donor PBLs on CD3+ populations (Table 1 and Fig. 1).
There was a statistically higher number of CD3+ lymphocytes

expressing the Fas(CD95)-R in TILs compared with matched PBLs
(t test, P = 0.0089), as well as compared with healthy control PBLs
(Wilcoxon test, P = 0.0391). Furthermore, we also detected a

statistically lower number of CD3+ cells expressing the
Fas(CD95)-R in the PBLs from RCC patients compared with
healthy control donors (Wilcoxon test, P = 0.0391). There was no
statistical difference in coexpression of the Fas(CD95)-R on

CD4+ cells from TILs, patient PBLs, or normal donors. Again, we
were able to detect in the CD8+ populations a statistical increase
number in the of T-cells expressing the Fas(CD95)-R in TILs
compared with matched PBLs (Wilcoxon test, P = 0.0488). There
was no statistical difference in Fas(CD95)-R expression on CD8 +

cells from the patient samples and control PBLs.

Discussion

In the last 2 years, several in vitro and in vivo studies suggested that
the induction of apoptosis in activated T-cells by tumor necrosis factor
and Fas-L molecule may play a key role in an immunological escape

mechanism by the tumor (10, 19). There have been several studies
demonstrating the expression of Fas-L molecule in a variety of tumor

cell lines (8, 9). However, none of these studies have evaluated the
Fas(CD95)-R expression on TILs and matched PBLs in vivo. In this

study, we have demonstrated that the percentage of CD3+ cells
expressing Fas(CD95)-R is statistically higher in RCC TILs compared

Table 1 Fas(CD95)-R expression in CD3 + lymphocytes from patients with renal cell

carcinoma and normal controls

Patient
(no.)123456789MeanTILs(%)"43.14.03.611.320.16.98.90.314.412.51RCC

patients PBLs
(%)"18.90.223.50200.20.23.0Normal

controlPBLs(%)35.78.30.55.02.53.51.2010.57.4

" Matched sample from the same patient.

Table 2 Fas(CD95) expression in CD4 and CDS subsets in TILs and PBLs from
patients with RCC and normal controls

Patient
no.123456789MeanTILsCD4(%)"20.98.96.711.919.51.91.73.36.48.99TILsCD8(%)"1.80.514.14.43.23.32.20.10.53.34RCCPBLsCD4(%)"16.913.36.86.50.63.40.40.705.40RCCPBLs(%)"3.8000.30.40.100.21.90.744444Control

PBLs
CD4(%)9.810.51.95.42.53.25.50.97.65.26Control

PBLsCDS
(%)130.40.20.21.700.10.50.81.88

CD3+ CD4+ CD8+

' Matched sample from the same patient.

Fig. 1. The mean of Fas(CD95)-R on CD3 + . CD4 + . and CD8 + lymphocytes from

patients with RCC and normal control.

with matched RCC patient PBLs and healthy controls PBLs. Signif
icant differences in the Fas(CD95)-R expression were observed in the

patient CD8+ subsets but not in the CD4+ subsets, in situ activated
T-cells, which express higher Fas(CD95)-R, may be more susceptible
to tumor necrosis factor and Fas-L apoptosis (3, 19). The possible
interactions between the Fas-R and the Fas-L, in the tumor microen-

vironment, might permit the tumor to escape immune recognition
(19, 20).

Furthermore, we detected a lower expression of Fas(CD95)-R in

patient CD3+ PBLs compared with CD3+ PBLs of normal healthy
controls. These data, taken together with the observation of high
levels of Fas(CD95)-L molecules in the sera from patients with
lymphomas (21), suggest the possible involvement of the Fas-R/Fas-L

pathway, not only at tumor site but also at systemic level. In conclu
sion, this work suggests that RCC may play an active role in regu
lating, through the Fas(CD95)-R/Fas(CD95)-L pathway, the systemic
T-cell immunoresponse.
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