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SUMMARY

It is now becoming accepted that one is not tolerant to all the determinants of self proteins: the T cell
repertoire directed to some sequences in self proteins is intact and can be activated. When a self protein
is exclusively expressed by tumour cells, the T cell repertoire directed to the particular self antigen can
potentially be activated to attack the tumour: this would amount to induction of a beneficial autoimmune
response. Prostate cancer offers a unique opportunity for activation of a tumour-specific immune
response owing to the exclusive synthesis of prostate-specific antigen (PSA) and prostate-specific
membrane antigen (PSM) by prostatic tissue and prostate tumour cells. In this study we examine the
CD4 and CD8 T cell repertoires specific for peptides of PSA and PSM in normal human male
individuals, using short-term, peptide antigen-driven CD4 and CD8 T cell lines. We show that short-
term, CD4 T cell lines derived from six HLA-DR4 individuals showed strong proliferative responses to
six of 10 tested peptides of PSA, selected as to contain a DR4 binding motif. Short-term, CD8 T cell
lines from three HLA-A1 individuals showed specific cytolytic activity for autologous targets loaded
with five of five tested peptides of PSA and PSM, selected to possess an HLA-A1 binding motif. One of
the peptides chosen is termed a ‘dual-motif’ peptide, as it encodes determinants for both CD4 and CD8
T cells. These results, indicating the existence of CD4 and CD8 T cells against determinants of the self
proteins, PSA and PSM, in healthy male individuals reveal the potential of the T cell repertoire from the
typical prostate cancer patient to eradicate prostate tumours upon being appropriately activated.
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INTRODUCTION

There has been a determined search for therapies specifically
aimed at eradicating tumour cells while leaving normal host cells
unaffected. This goal can potentially be accomplished by engaging
the tumour antigen-specific T cell repertoire to attack the tumour.
This has led to a vigorous search for tumour-specific antigens over
the past several years [1,2]. The concept has recently emerged that
one is not tolerant to many determinants on self proteins, and that
these peptide determinants could furnish target structures for an
immune response against tumours [3]. Therefore, a variety of
tumour-restricted self antigens can be considered potential targets
of an immune attack. Under this paradigm, an effective immune
response directed against tumours does not necessarily have to be

targeted to either altered self or non-self tumour antigens as had
originally been presumed. Furthermore, recent progress in the
theoretical framework of antigen recognition has resulted in a
shift in our understanding of tumour-related antigens that can be
rendered into specific targets of attack by the immune system: most
of the peptides that are bound in the groove of an MHC molecule
on tumour cells could essentially be a potential target determinant
for immune attack. Prostate cancer presents a unique opportunity
for inducing a tumour-specific attack by the immune system
because a number of proteins, including prostate-specific antigen
(PSA) and prostate-specific membrane antigen (PSM), are pro-
duced by cells of nearly all prostate tumours, but not by other cells
or tissues of the individual [4,5].

What is the nature of the peptide determinants of self proteins
against which an intact T cell repertoire remains in the host? These
sequences are less well processed parts of the protein and are
defined as cryptic or subdominant determinants [6]. Presumably, it
is the response to these self determinants that becomes activated in
autoimmune diseases. The cryptic determinants within any protein
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are not non-immunogenic while part of the protein: in fact they are
usually either at a poorly processable site in the protein or the
activation of T cells specific for these determinants is prevented by
neighbouring suppressive determinants. Once these cryptic deter-
minants are removed from the protein molecule in which they
reside, they have a similar range of binding affinities for the MHC
as do dominant determinants. More importantly, these cryptic self
peptides, under appropriate conditions of immunization, can also
elicit equally vigorous T cell responses. It is generally accepted
that the host is more readily tolerant to the well processed
determinants of the self proteins which usually would otherwise
have been dominant determinants [3,6].

A variety of evidence points toward the importance of raising
both CD4 and CD8 T cells to attack the tumour [7]. In this study we
investigate both the CD4 and CD8 T cell repertoires directed to
determinants of PSA and PSM molecules in normal male indivi-
duals using short-term, peptide antigen-driven CD4 and CD8 T cell
lines. We show that short-term, CD4 T cell lines derived from six
HLA-DR4 individuals showed strong proliferative responses to six
of 10 tested peptides of PSA, selected as to contain a DR4 binding
motif. Short-term, CD8 T cell lines from three HLA-A1 indivi-
duals were specific for two of two tested peptide determinants of
PSA and three of three tested peptides of PSM, peptides having
been selected to possess an HLA-A1 binding motif. These results
establish the existence of CD4 and CD8 T cells against determinants
of the self proteins, PSA and PSM, in healthy male individuals. They
disclose the potential for tumour eradication by appropriate vacci-
nation with immunogenic peptides in the prostate cancer patient.

MATERIALS AND METHODS

Volunteers
Human subjects, aged 25–30 years, were recruited from the local
community, HSPC no. 95-08-341. The serum PSA levels in normal
male individuals within this age range are undetectable.

HLA typing
HLA typing was performed in the UCLA Tissue Typing Facility
utilizing the Terasaki microdroplet testing technique [8].

Peptides
Peptides were selected from the sequences of PSA and PSM based
upon HLA-A1 and HLA-DR4 binding motifs [9,10]. Peptides were
synthesized by a solid-phase method using a Multiple Peptide
Synthesizer (Advanced Chemtech, 396 MPS, Louisville, KY).
Peptides were further purified by reverse phase high performance
liquid chromatography (HPLC) at the UCLA Center for Molecular
and Medical Sciences and analysed by mass spectrometry.

Medium and reagents
CD4 and CD8 T cells were maintained in complete RPMI 1640
(Sigma Chemical Co., St Louis, MO) supplemented with 10%
autologous human serum, 0·1 mM non-essential amino acids, 2 mM

L-glutamine, 25mM HEPES buffer and 5×10–5
M 2-mercapto-

ethanol (2-ME). Human recombinant IL-2 (rIL-2) was purchased
from Becton Dickinson (Bedford, MA) and recombinant IL-4
(rIL-4) and recombinant IL-7 (rIL-7) from PharMingen (San
Diego, CA). Keyhole limpet haemocyanin (KLH) was obtained
from Sigma BioSciences (St Louis, MO) and concanavalin A
(Con A) from Sigma Chemical Co.

CD4 isolation and culture
Peripheral blood mononuclear cells (PBMC) were isolated from
venous blood on a Ficoll gradient as described by Boyum [11].
Three million cells were cultured in each well of a 24-well plate
with 7mM peptide at 378C for 5 days. After 5 days, rIL-2 (4 U/ml)
was added to each well. On day 14, an aliquot of T cells was
removed from culture to be used in the proliferation assay
described below. The remaining cells were restimulated using
autologous, irradiated antigen-presenting cells (APC) and 7mM

peptide [12]. Alternatively, CD4 isolation was performed as
described by Otaet al. [13]. PBMC (2×105) were cultured in
each well of 96-well U-bottomed plates with 10mg peptide per
well. rIL-2 (10 U/ml) and 2 U rIL-4/ml (PharMingen) were added
every third day and proliferation assays performed every 2 weeks.
On day 13 an aliquot of cultured cells was assayed for peptide
specificity as described below.

CD8 isolation and culture
Primary cytotoxic T lymphocytes (CTL) were generated by the
method described by Piebanskiet al. [14]. PBMC, prepulsed with
50–100mg/ml peptide for 1 h at 378C, were resuspended in
complete RPMI culture medium at 2×106 cells/ml. Cells
(3×106) were plated in 24-well plates with 25 ng/ml rIL-7 and
5mg/ml KLH. On days 7 and 14 the cells were restimulated with
autologous, irradiated APC loaded with peptide as above. On days
9, 12, 15 and 19, all cultures received 10 U/ml human rIL-2. On
day 21, using a portion of bulk cultures, CTL assays were
performed as described below. The remaining cells were restimu-
lated with autologous, irradiated, peptide-loaded lymphoblasts,
rIL-7 and KLH (described below). The above cycle of restimula-
tion, addition of cytokines and analysis of cytotoxic activity was
continued during selection of peptide-specific CD8 T cells.

Proliferation assay
The antigenic specificity of CD4 T cells was tested using prolif-
eration assays [15] performed every 14 days. T cells (1×105) were
removed from culture and placed in 96-well plates with 2×105

irradiated, autologous APC with or without 7mM peptide. Cells
were harvested in an automatic cell harvester (Skatron Instruments,
Lier, Norway) 3 days later. Sixteen hours before harvesting, cells
were pulsed with3H-thymidine. The3H-thymidine incorporation
was assayed in a beta plate liquid scintillation counter (LKB,
Gaithersburg, MD).

CTL assay
Chromium release assays were performed as described elsewhere
[16]. Lymphoblasts were derived by incubating PBMC for 48 h
with 5mg/ml Con A at 378C. Lymphoblasts, incubated with 100mM

peptide for 90 min at 378C, were used as target cells. The targets
were then incubated with 200mCi Na51CrO4 (Dupont NEN,
Boston, MA) for 50 min at 378C and resuspended in medium at a
final concentration of 1×105 cells/ml. Effector cells were removed
from bulk culture and incubated with51Cr-labelled target cells in
V-bottomed 96-well plates, at final effector to target ratios of
40:1–0·3:1, for 5 h at 378C. Radioactivity of the harvested 100-ml
supernatants was measured in a Beckman Gamma 5000 counter
(Fullerton, CA). Cytotoxic activity was calculated as follows: %
specific killing¼

sample ct/min¹ spontaneous ct/min
total ct/min ¹ spontaneous ct/min

Spontaneous release was calculated from the supernatants of
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targets incubated with medium alone. Total release was the radio-
activity measured using untreated and non-lysed51Cr-labelled
target cells.

RESULTS

CD4 T cells specific for PSA peptides in HLA-DR4 individuals
The repertoire of CD4 T cells directed to determinants of PSA in
normal human males was examined using peptides of PSA to

isolate short-term CD4 T cell lines from the peripheral blood
lymphocytes of normal male individuals. Peptides were selected on
the basis of the previously reported binding motifs for HLA-DR4.
As the individual may be tolerant to the dominant determinants of a
self protein, a minority of the peptides would therefore not be
expected to be immunogenic; however, there should be a repertoire
available to recognize and respond to the cryptic determinants on
the self protein. Figure 1 demonstrates the peptide antigen-
stimulated proliferative responses of 20 different short-term
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Fig. 1. Existence of CD4 T cell repertoire for prostate-specific antigen (PSA) peptides in normal HLA-DR4 male individuals. The Figure
shows the peptide antigen-stimulated proliferative responses of 20 different short-term CD4 T cell lines derived from six different individuals.
The stimulation indices (SIs) of the 11 cell lines considered specific for peptide antigen ranged from 2·1 to 8·3 (shown). The cell lines which
showed SIs<2·0 were not considered positive. As indicated in Materials and Methods, each cell line was tested at the end of each cycle of
antigenic stimulation. The data shown are representative of multiple assays performed on each cell line. The peptides were selected on the
basis of previously reported binding motifs for HLA-DR4. The sequences of all peptides used to induce CD4 T cells are shown in Table 1. The
data in this Figure are expressed as mean ct/min6 s.e.m. for triplicate cultures. The SIs were calculated by ct/min incorporated by lymphocyte
cultures incubated with peptide4 ct/min of cultures incubated without the peptide.



CD4 T cell lines derived from normal males. The top two and the
middle left panels show that two individuals (DD and KJ)
expressed a repertoire of CD4 T cells specific for peptides PSA
49–63, PSA 64–78 as well as PSA 95–109 (Fig. 1). The short-term
T cell lines derived from these two individuals showed stimulation
indices (SIs) between 3·0 and 8·3. Cell lines which showed SIs
<2·0 were not considered positive (Fig. 1). The results of CD4 T
cell lines specific for 10 different PSA peptides and derived from
six individuals are summarized in Table 1. All HLA-DR4 indivi-
duals, with the exception of ST, showed responsiveness to several

peptides of PSA, usually 3–5. However, the best responses were
noted with PSA peptides 49–63 and 64–78. Thus, CD4 T cells
from normal males are clearly able to recognize many determi-
nants of the self protein PSA.

The heterogeneous pattern of responsiveness within the panel
of HLA-DR4 individuals toward the set of PSA peptides tested is
evident from Fig. 1 and Table 1. Table 1 shows that while MO, DD,
JM and KJ showed positive responses to PSA 49–63 and PSA 64–
78, their response to PSA 95–109, 148–160 and 66–78 differed
considerably among individuals. Although KJ and DD expressed
CD4 T cell responsiveness to the latter three peptides, MO and JM
did not. Donor AT expressed CD4 T cell responses to PSA peptide
64–78 but did not respond to PSA 49–63 (see Table 1). This
diversity of recognition and response is consistent with the fact that
the group of DR4 individuals used in the study expressed different
MHC molecules at loci other than DR. It is the whole complement
of MHC molecules which shapes the peripheral T cell repertoire by
positive and negative selection of T cells within the thymus [17].
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Table 1. Summary of CD4 T cell lines derived from six HLA-DR4
individuals

Peptide Sequence MO DD JM KJ AT ST

PSA 49–63 ILLGRM1SLFM1PEDTG þ þþ þ þþ ¹

PSA 64–78 QVFQVSHSFPHPLYD þ þþþ þ þ þ þ

PSA 95–109 N2DLMLLRLSEPAELT ¹ þ ¹ þþ ¹

PSA 122–136 PALGTTCVASGMGSI þ ¹ ¹

PSA 134–148 GSIEPEEFLTPDQMK ¹ ¹ ¹

PSA 148–160 KKLQCVQLHVISM ¹ ¹ ¹ ¹ þþ ¹

PSA 194–208 GPLVCNGVLQGITSM3 ¹ ¹ ¹

PSA 200–214 GVLQGITSM3GSEPCA þ þþ þ

PSA 55–67 SLFHPEDTGQVFQ þþ ¹ ¹ ¹ ¹ ¹

PSA 66–78 FQVSHSFPHPLYD ¹ ¹ ¹ ¹ þ ¹

Blank, Not tested.
¹, Stimulation index (SI)<2; þ, SI 2–3·9;þþ, SI 4–7·9;þþþ,

SI>8.
1. M residue was substituted in place of H.
2. N residue was substituted in place of M.
3. M residue was substituted in place of W.
(These few substitutions were adventitious and experiments with

unsubstituted PSA sequences are being performed.)
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Fig. 3. Existence of CD8 T cell repertoire for peptides of prostate-specific
antigen (PSA) and prostate-specific membrane antigen (PSM) in normal
HLA-A1 individuals. As described in Materials and Methods,51Cr-labelled
autologous, concanavalin A (Con A)-stimulated blasts loaded with the
respective peptide were used as target cells. The sequences of peptides
used to induce CD8 T cells are shown in Table 2. The data are expressed as
percentage specific killing calculated as described in Materials and Meth-
ods. This Figure demonstrates the percentage specific killing mediated by
four short-term CD8 T cell lines derived from one representative individual.
The cell lines showed 18–68% specific killing at an effector to target ratio
of 40:1. The data shown are representative of the multiple assays performed
for each cell line at the end of each cycle of stimulation (see Materials and
Methods and Fig. 4). The peptides were selected on the basis of binding
motifs for HLA-A1. The CD8 T cell lines were periodically analysed for
cell surface expression of CD8 molecules (data not shown). These analyses
demonstrated a high percentage (>70%) of CD8þ cells.



Stability of peptide antigen-specific CD4 T cell lines
Figure 2 shows that certain peptide-specific CD4 T cell lines
derived from HLA-DR4 individuals are stable only until 8–
10 weeks. As shown for four different CD4 T cell lines with high
proliferation indices, an increase in peptide-specific stimulation
occurred over the initial 6–7 weeks. Subsequently, however, these
cell lines showed a sharp decline in activation by their specific
peptide antigens. This is similar to antigen-induced apoptotic cell
death described in other systems [18]. Thus, activation of T cells
with superantigens results in an analogous increase in proliferation
of T cells followed by a dramatic decline in their proliferative
responses.

CD8 T cells specific for peptides of PSA and PSM in HLA-A1
individuals
As described for CD4 T cells, the CD8 T cell repertoire directed to
PSA and PSM determinants was defined by using PSA and PSM
peptides to isolate short-term CD8 T cell lines from PBMC of
normal men. Peptides (9- or 10-mer) were selected on the basis of
binding motifs for HLA-A1. It is interesting to note that the
sequence of the PSA molecule (250 amino acids) contained only
a total of two HLA-A1-binding peptides (Fig. 3 and Table 2).
Though a total of six HLA-A1 binding peptides could be found
within PSM (not shown), only three (shown, Table 2) were used in
this study. Figure 3 shows that the HLA-A1 individual, JC,
expressed a repertoire of CD8 T cells specific not only for PSA
peptide 68–77, but also for PSM peptides 168–176, 347–356 and
557–566. The four short-term CD8 T cell lines depicted in this
Figure demonstrate specific killing in the range of 16–68% at an
effector to target ratio of 40:1. Interestingly, CD8 T cell lines
specific for PSA 68–77 consistently showed strong specific killing
(>50%) in two different cell lines derived from JC (Fig. 2, Table 2)
as well as from two other donors (Table 2).

A progressive selection of CD8 T cells specific for the given
peptide within the cell lines being stimulated in culture is evident
from Fig. 4. By week 13, the CD8 T cell line specific for PSA
68–77 showed 98% specific cytotoxic activity at an effector to
target ratio of 20:1 (Fig. 4a). Similarly, another cell line (Fig. 4b)
specific for PSM peptide 557–566, derived from individual MM,
developed an increased killing of peptide-loaded target cells over
13 weeks. It is clear from this Figure that CD8 T cell lines are
specific for their respective peptides, as targets loaded with
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Table 2. Summary of CD8 T cell lines derived from three HLA-A1
individuals

Peptide Sequence JC1 JC2 MM RJ

PSA 68–77 VSHSFPHPLY þþþ þ þ þþ

PSA 219–228 PSLYTKVVHY ¹ ¹ ¹ þ

PSM 168–176 GMPEGDLVY þ ¹ þþ þ

PSM 347–356 HSTNGVTRIY þþþ þþþ ¹ þ

PSM 557–566 ETYELVEKFY þþþ ¹ þþ þ

Blank, Not tested.
¹, % specific killing<9·9 at 40:1 E:T;þ, % specific killing 10–24·9 at

40:1 E:T;þþ, % specific killing 25–49·9 at 40:1 E:T;þþþ, % specific
killing >50 at 40:1 E:T.
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Fig. 4. Progressive increase in peptide-specific cytolytic activity in CD8 T cell lines. Data are shown for two representative prostate-specific
antigen (PSA) 68–77 (a) and prostate-specific membrane antigen (PSM) 557–566 (b) CD8 T cell lines. Ovalbumin 258–276 was used as a
negative control. In addition, HLA-DR4-restricted peptides were also used as negative controls in these assays, the results were identical with
the data obtained with ovalbumin 258–276 (data not shown). The data are expressed as percentage specific cytotoxicity as described for Fig. 3.



non-specific ovalbumin peptide elicited no CTL activity from these
cell lines (Fig. 4a,b).

The results of CTL activity of CD8 T cell lines specific for PSA
and PSM peptides, derived from three donors, are shown in Table
2. PBMC from JC were used to induce peptide-specific CD8 T cell
lines on two separate occasions (JC1 and JC2). It is clear that of the
five peptides tested, each HLA-A1 donor showed responsiveness to
at least three, and as many as five of them. PSA peptide 68–77, and
PSM peptides 347–356 and 557–566, induced the strongest
responses, while PSA peptide 219–228 elicited the lowest
responsiveness.

Most interestingly, PSA 64–78 was one of the strongest
determinants for inducing CD4 T cells and PSA 68–77 revealed
the best induction of CD8 T cells (Tables 1 and 2). As the sequence
of the latter determinant is encoded within the former, we would
like to refer to PSA 64–78 as a ‘dual motif’ peptide which contains
overlapping motifs for inducing HLA-DR4-restricted CD4 T cells
and HLA-A1-restricted CD8 T cells. We are currently investigating
the ‘dual motif’ potential of this peptide using PBMC from indivi-
duals expressing both of the above-mentioned MHC molecules.

DISCUSSION

How intact is the T cell repertoire specific for one’s own proteins in
a given individual? The T cell repertoire directed to those self
proteins which are available within the thymus undergoes deletion
there. It is now generally accepted that it is the repertoire to the
dominant determinants of such self proteins which gets deleted in
the thymus. The existent T cell repertoire specific for thymus-
accessible self proteins is thus expected to be directed mainly
towards the cryptic determinants. This has been demonstrated in
several instances [19] including in mice transgenic for hen egg-
white lysozyme (HEL) [20]. The transgenic mice showed highly
reduced T cell responses to those determinants of HEL which were
dominant in the wild-type mice. HEL transgenic mice, however,
had strong T cell responses to those HEL peptides which were
cryptic or subdominant in the wild-type mice [20]. What about
other self proteins, with either no or limited access to the thymus?
T cell repertoire to these determinants may not be deleted there.
These T cells may be deleted in the periphery when they recognize
a self determinant in association with the MHC of the host cells,
but in the absence of other activation factors such as costimulatory
molecules (Matzinger and colleagues [21]). Despite the peripheral
deletion of the T cell repertoire specific for this category of self
proteins, there could be a transient period of responsiveness
between the time of release of the T cells from the thymus to the
periphery until the T cell encounters its self determinant and is
affected by this interaction. During this time this T cell repertoire
can be potentially activated by several factors, including the use of
adjuvants. Thus, a self-directed T cell repertoire against most
proteins exists in all individuals, for proteins which reach the
thymus the existent T cell repertoire is directed to the cryptic
determinants, and for those which do not, there is, perhaps, a
potential T cell repertoire directed towards both the dominant and
cryptic determinants.

This study examines the existence of CD4 and CD8 T cell
repertoires specific for determinants of the self protein PSA and
PSM in humans. It is not clear whether PSA and PSM should be
regarded as sequestered or whether the developing thymocytes
gain access to the dominant determinants of PSA and PSM. PSA
concentrations in normal males range from 0 to 4 ng% and PSM is

a membrane-bound protein. We present evidence for the existence
of CD4 T cells specific for PSA and CD8 T cells specific for PSA
and PSM. Almost all prostate tumour cells also express both these
proteins and are likely to express determinants derived from these
proteins associated with MHC molecules on their surface. We
could derive CD4 and CD8 T cells specific for several peptides of
PSA from all individuals included in the study (Table 1 and
Table 2).

Why does the extensive T cell repertoire directed toward
determinants of PSA and PSM that we find in male individuals
fail to attack cells of the prostate tumours? There could be several
explanations for its failure to attack the tumour: (i) it is unclear
whether the determinants studied in this paper are derived by
natural processing of PSA and PSM synthesized endogenously
within the tumour cells. Experiments are currently in progress to
address this issue directly, but based on our experience with other
model protein antigens, we think it highly unlikely that of the five
class-I-restricted and 10 class-II-restricted determinants that we
have studied in this report, none is displayed within the MHC
molecules expressed by the tumour cells; (ii) tumour cells have
down-regulated their MHC molecules. Preliminary data from our
laboratory (not shown) on the expression of class I and class II
molecules on prostate tumours are not consistent with this hypoth-
esis; (iii) tumour cells lack the expression of costimulatory mole-
cules, which would result in either anergy or deletion of T cells due
to lack of signal 2 (see above). There is extensive evidence in other
systems that transfection of tumour cells with costimulatory
molecules such as B7.1 and B7.2 increases their immunogenicity
as well as rendering them highly susceptible to an attack by T cells.
Active immunization using selected peptides along with appropriate
adjuvants [3] is expected to overcome this problem by presentation
of the peptides on professional APC. It is anticipated that the T
cells thus activated, through a release of cytokines such as inter-
feron-gamma (IFN-g) and tumour necrosis factor-alpha (TNF-a),
will induce up-regulation of costimulatory molecules as well as
MHC molecules on the tumour cells themselves, thus rendering
them susceptible to attack by PSA/PSM-specific T cells; (iv) it has
recently been reported that the melanoma tumour cells express Fas
ligand which results in apoptosis of activated T cells which express
Fas [22]. It is not known whether prostate tumour cells express Fas
ligand, but in case they do, all activated T cells present in the
tumour milieu would be killed [22].

It is significant that PSA 64–78 is a ‘dual motif’ determinant
for HLA-A1 and HLA-DR4 molecules. It has been shown earlier
that induction of CD4 T cells is required for the generation and
propagation of cytotoxic CD8 T cells [3,7]. Identification of more
‘dual motif’ determinants for other class I and class II HLA
molecules for different proteins will enable us to bypass the need
to introduce helper cytokines such as IL-2 in order to induce target-
specific CD8 T cells.

In conclusion, there exists an extensive repertoire of T cells
directed to determinants of self proteins, the prostate-specific
antigen and prostate-specific membrane protein. Since expression
of these self proteins is restricted to the cells of the prostate tumour
and other cells of the prostatic tissue, this T cell repertoire can
potentially be activated to attack the prostate tumours. This would
amount to induction of a beneficial autoimmune response: current
experience suggests that the autoimmune component directed
towards the normal prostatic cells will not be devastating in the
case of prostate cancer, as the prostate is not truly essential for
life.
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