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DIAGNOSTIC AND PROGNOSTIC
METHODS AND COMPOSITIONS OF
MATTER FOR CELL PROLIFERATIVE
DISEASES

FIELD OF THE INVENTION

[0001] The present invention relates to a method and a
composition of matter for diagnosing a cell proliferative
disease such as cancer and liver cirrhosis from blood
samples. More specifically, the present invention is con-
cerned with detecting DcR3 levels in blood samples.

BACKGROUND OF THE INVENTION

[0002] TNF family receptor 6 (TR6), also known as decoy
receptor 3 (DcR3) or M68, is a new member of the TNF
receptor family (TNFR) (1). It lacks an apparent transmem-
brane domain in its sequence, and is a secreted protein (1,2).
It can bind to a TNF family member, Fasl, and prevent
FasL-induced apoptosis (1). TR6 also binds to LIGHT,
which is another member of the TNF family (3) and is
expressed on activated T-cells (4) and immature dendritic
cells (5). LIGHT is found to induce apoptosis in cells
expressing both HveA/TR2 and LTfR (6), or LTPR alone
(7), both of which are receptors of LIGHT. TR6 can thus also
prevent LIGHT-triggered apoptosis (3). It interacts with a
third ligand, TL1A (8), a new member of the TNF family.
DR3, a death receptor belonging to the TNFR family, is the
bona fide cell surface receptor of TL1A (8). Therefore, one
of the physiological functions of TR6 is to act as a death
decoy to prevent apoptosis mediated by TNFR family mem-
bers such as Fas, LTPR and DR3. Since LIGHT and HveA/
TR2 bind to each other and transduce costimulatory signals
bidirectionally into T cells (2,9,10), the second physiological
function of TR6 is to repress T-cell activation by blocking
the bidirectional costimulation between HveA/TR2 and
LIGHT on T cells. Through a so-far uncharacterised mecha-
nism, TR6 reportedly modulates the function of dendritic
cells, which, in turn, deviate T-cell responses towards the
Th2 phenotype (11).

[0003] An initial report on TR6 has indicated that TR6 is
expressed at high levels in some gastrointestinal tumours
(1). Conceivably, TR6 secreted by these tumours might
protect them from apoptosis induced by Fasl, LIGHT,
and/or TL1A; it might also suppress or deviate immune
surveillance by blocking the T-cell costimulation mediated
by TR2 and LIGHT, and by modulating dendritic cell
function. Consequently, tumours secreting TR6 gain a sut-
vival advantage.

[0004] Since TR6 is a protein preferentially secreted by
proliferating cells, it would be of great interest to determine
whether there is any indication or correlation between blood,
plasma or serum sample TR6 levels and the presence or
stage of a proliferative disease. A reliable blood, plasma or
serum sample marker for certain types of cancer or other
proliferative diseases would provide a convenient diagnostic
and prognostic tool, non-invasive and measurable simply
with a patient’s blood sample. The present invention seeks
to meet these needs and other needs.
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[0005] The present description refers to a number of
documents, the content of which is herein incorporated by
reference in their entirety.

SUMMARY OF THE INVENTION

[0006] This invention correlates serum TR6 levels to
various cancers and cancer stages.

[0007] More specifically, in accordance with the present
invention, there is provided a method for diagnosing a cell
proliferative disease expressing DcR3/TR6 in a patient,
which comprises the step of measuring the concentration of
DcR3/TR6 in the patient’s blood, plasma or serum sample,
wherein a concentration of DcR3/TR6 higher than that
present in the serum of a patient not suffering of a prolif-
erative disease expressing DcR3/TR6 is indicative of that
patient suffering from said disease. In a more specific
embodiment, the patient’s sample comprises at least about
20 pg/mL DcR3/TR6. In a further more specific embodi-
ment, said disease is selected from the group consisting of
gastric, liver, pancreatic, gallblader, colon, thyroid, lung,
bone, larynx or breast cancers, and liver cirrhosis. In a
further more specific embodiment, the measuring step is
selected from the group consisting of ELISA, radioimmu-
noassay, flow cytometry, fluorometry and immunoblotting.
In a further more specific embodiment, the detecting step
comprises the use of an anti-DcR3/TR6 antibody. In a
further more specific embodiment, said patient is a patient
who has undergone tumor resection at least about 4 weeks
before said step of measuring DcR3/TR6 and wherein a
concentration of DcR3/TR6 equal or lower than that present
in the sample of a patient not suffering of a proliferative
disease expressing DcR3/TR6 is indicative of the success of
the tumor resection. In a further more specific embodiment,
said patient is one who has undergone tumor resection at
least about 4 weeks before said step of measuring DcR3/
TR6, and wherein a concentration of DcR3/TR6 higher than
that present in the sample of a patient not suffering of a
proliferative disease expressing DcR3/TR6 is indicative of a
tumor recurrence. In a further more specific embodiment,
said patient is one who has undergone tumor resection at
least about 4 weeks before said step of measuring DcR3/
TR6 and whereby the tumor recurrence after tumor resection
can be monitored. In a further more specific embodiment, a
concentration of DcR3/TR6 higher than that present in the
sample of a patient not suffering from a proliferative disease
expressing DcR3/TR6 is further indicative of the presence of
metastasis or tumor invasion in the patient. In a further more
specific embodiment, the patient sample is serum.

[0008] In accordance with an other aspect of the present
invention, there is provided a method for predicting whether
a patient suffering from a cell proliferative disease is at risk
of experiencing a disease progression or recurrence which
comprises the step of measuring the concentration of DcR3/
TR6 in the patient’s blood, plasma or serum sample, wherein
said sample DcR3/TR6 concentration positively correlates
with the disease clinical stage. In a more specific embodi-
ment, said patient’s sample comprises at least about 20
pg/mlL DcR3/TR6. In a more specific embodiment, said
disease is selected from the group consisting of gastric, liver,
pancreatic, gallblader, colon, thyroid, lung, bone, larynx or
breast cancers, and liver cirrhosis. In a further more specific
embodiment, said disease is gastric cancer. In a further more
specific embodiment, the measuring step is selected from the
group consisting of ELISA, radioimmunoassay, flow cytom-
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etry, fluorometry and immunoblotting. In a further more
specific embodiment, the detecting step comprises the use of
an anti-DcR3/TR6 antibody. In a further more specific
embodiment, the patient sample is serum.

[0009] In a further aspect of the present invention, there is
provided a composition of matter for the quantitative detec-
tion of DcR3/TR6 in a patient’s blood, plasma or serum
sample, which comprises a ligand to DcR3/TR6, reactants
supporting the formation of a complex between said ligand
and DcR3/TR6 and the detection of said complex, and a
predetermined amount of DcR3/TR6 to be submitted to
serial dilutions and to be mixed with a control sample,
providing a DcR3/TR6 standard curve. In a more specific
embodiment, said ligand is an anti-DcR3/TR6 antibody. In
a further more specific embodiment, said DcR3/TR6 serial
dilutions achieve a concentration range expanding from 0.1
pg/mL to 1000 pg/mL sample.

[0010] In a further aspect of the present invention, there is
provided a composition of matter for predicting a risk
incurred by a patient suffering from a cell proliferative
disease of experiencing a disease progression or recurrence,
which comprises which comprises a ligand to DcR3/TRS6,
reactants supporting the formation of a complex between
said ligand and DcR3/TR6 and the detection of said com-
plex, and a predetermined amount of DcR3/TR6 to be
submitted to serial dilutions and to be mixed with a control
sample, providing a DcR3/TR6 standard curve.

[0011] Any method of measuring the concentration or
level of the TR6 protein in a patient’s blood, blood fraction
or blood derived product such as plasma or serum may be
used in accordance with the present invention according to
methods known in the art. Such standard techniques can be
found in relevant chapters of reference manuals such as for
example Sambrook et al. (1989, Molecular Cloning—A
Laboratory Manual, Cold Spring Harbor Laboratories) and
Ausubel et al. (1994, Current Protocols in Molecular Biol-
ogy, Wiley, New York) for instance. Without being so
limited, these methods include ELISA, radioimmunoassay,
flow cytometry, fluorometry and immunoblotting.

[0012] As used herein, the term “patient” refers to a
mammal patient including a human patient that has a pro-
liferative disease.

[0013] As used herein the term “cell proliferative disease”
is meant to refer to a disease wherein the cells of a tissue or
an organ has undergone an abnormal proliferation or hyper-
plasia, and may eventually become cancerous. Without
being so limited, it refers to cancers such as gastric, liver,
pancreatic, gallblader, colon, thyroid, lung, bone, larynx or
breast cancers. Other cancers in addition to those listed
herein wherein detection method could predictably work.
Amongst non-cancer diseases which may become cancer-
ous, liver cirrhosis is one such disease expressing high
serum TR6 levels.

[0014] In another embodiment of the invention, specific
binding molecules, such as antibodies or fragments thereof
against a TR6 antigen, can be used to detect or image
localization of the antigen in a patient for the purpose of
detecting or diagnosing a proliferative disease or condition.
Such antibodies can be polyclonal or monoclonal, or made
by molecular biology techniques, and can be labeled with a
variety of detectable labels, including but not limited to
radioisotopes and paramagnetic metals.

[0015] In another embodiment of the invention, assay kit
for determining the presence of TR6 antigen or anti-TR6
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antibody in a test sample comprises a container containing
a ligand or specific binding molecule which specifically
binds to a TR6 antigen, such as an antibody or fragment
thereof, a receptor or a fragment thereof, or an agonist or an
antagonist molecule to TR6. The TR6 antigen comprises at
least one TR6-encoded epitope. The TR6 antigen has at least
about 50% sequence similarity to a sequence of a TR6-
encoded antigen as set forth in SEQ ID NO: 1, and fragments
thereof. Variants of this sequence are known and may be
distinguished through the method of the present invention.
These test kits can further comprise containers with com-
ponents and reactants for receiving, processing, reacting the
ligand with TR6 and detecting the reaction in the blood,
plasma or serum samples. The kits may further comprise
with tools useful for collecting test samples. Such tools
include lancets and absorbent paper or cloth for collecting
and stabilizing blood or a blood derived product. Collection
materials, such as papers, cloths may optionally be treated to
avoid denaturation or irreversible adsorption of the sample.
These collection materials may also be treated with, or
contain, preservatives, stabilizers or antimicrobial agents to
help maintain the integrity of the specimens. The antibody or
ligand can be attached to a solid phase. It could even be a cell
or cell fraction capable of binding TR6 and providing a
measurable signal upon said binding.

[0016] As used herein, the terminology “disease progres-
sion or recurrence” refers to the development or spread (in
size or malignancy) of an existing tumor or appearance of
new symptoms and tumors. Without being so limited, this
terminology refers to lymph node metastasis, distant
metastasis, biochemical recurrence and/or hormone refrac-
toriness for instance.

[0017] Other objects, advantages and features of the
present invention will become more apparent upon reading
of the following non-restrictive description of preferred
embodiments thereof, given by way of example only with
reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] In the appended drawings:

[0019] FIG. 1 presents serum TR6 levels in tumor patients.
Patient sera were collected before endoscopy or operation,
and serum TR6 was assessed by ELISA in duplicated
samples. The arbitrary TR6-positive threshold (solid line)
was set at 20 pg/ml. Median TR6 levels are indicated by
short bars. The number of patients tested (n) is shown;
[0020] FIG. 2 presents serum TR6 levels of patients with
acute infection (cholecystitis or appendicitis), liver cirrhosis
or liver carcinomas. Median TR6 levels are indicated by
short bars. The number of patients tested (n) is shown.
[0021] FIG. 3 presents TR6 expression in tumor mass or
liver cirrhosis according to THC. Paraffin-embedded tumor
sections were stained with affinity-purified rabbit anti-TR6
Ab, followed by Histostain-Plus™ staining system. TR6
signals are shown in brown, and are located in cytoplasma
of cancer cells in the cancer cell nests. The liver cirrhosis
sample was from the biopsy of a portal hypertension patient
subjected to spleen resection. The original magnifications
were 10x and 40x;

[0022] FIG. 4 presents serum TR6 levels after tumor
resection. Sera of tumor patients were collected within 1
week before their curative operations and 4-6 weeks after
their surgery;
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[0023] FIG. 5 presents the relationship between serum
TR6 levels and gastric carcinoma size. Serum TR6 levels
(pg/ml) and gastric carcinoma sizes (cm) were plotted. The
correlation index (r) was 0.022063, and was less thanr
0.05)=0.671, hence p>0.05;

[0024] FIG. 6 presents serum TR6 levels of patients with
tumors of different differentiation status and of patients with
nonmalignant conditions. A. Serum TR6 levels of patients
with highly or poorly differentiated gastric carcinomas. B.
Serum TR6 levels of patients with thyroid adenomas and
thyroid adenocarcinomas;

[0025] FIG. 7 presents the relative TR6 gene copy num-
bers in tumor mass. DNA was tested for TR6 and pB-globin
fluorescent signals (F1 and F2, respectively) by real time
PCR. The means +2SD (solid line and 2 dashed lines,
respectively) of F1/F2 ratios of 6 normal blood DNA
samples as indicated. The F1/F2 ratios representing 2 copies
of TR6 gene with 99% confidence fall between the two
dashed lines; and

[0026] FIG. 8 presents the amino acid (A) and nucleotidic
(B) sequences (SEQ ID NO: 2 and 1, respectively) for TR3.

DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

Clinical Samples

[0027] Tumor patients’ sera were from those undergone
endoscopic biopsy, or diagnostic or curative operations. Sera
from patients with nonmalignant conditions (acute appen-
dititis, acute cholecystitis or liver cirrhosis) or from healthy
individuals were collected during the same period of this
project. Tumor DNA and tissues for immunohistochemisty
were from fresh specimens of resection surgery. All samples
were obtained with patient consent and local ethical com-
mittee approval.

TR6 Elisa

[0028] Anti-TR6 mAb (clone 17B07) was previously
described (2). The TR6 polyclonal antibody was purified
from antisera generated from rabbits immunized with four
synthetic peptides that spanned the TR6 protein sequence:
V30-R46, R64-Q89, E240-R258, and R284-1.297 (amino
acid positions were relative to the start methionine). The
nucleotide and amino acid sequences (SEQ ID NO: 2, and
1, respectively) of one TR6 can be found at accession
number AF104419. Rabbit antisera were purified on a TR6-
coupled Affi-Gell0™ column. The specificity of the TR6
polyclonal antibody was demonstrated in the ELISA by
testing cross-reactivity to recombinant OPG and HveA, the
two TNF receptor family members most closely related to
TR6. Neither OPG nor HveA was detectable in the TR6
ELISA. The preparation of recombinant TR6 was described
in detail previously (2). The protocol of TR6 ELISA is as
follows. Ninety-six-well Nunc Maxisorb™ plates were
coated overnight with anti-TR6 mAb in 0.05 M NaHCO,
buffer (3 pg/ml, 100 ul/well) at 4° C. After washing with
buffer A (PBS containing 0.1% Tween 20™), the plates were
blocked with 3% BSA in PBS (250 ul/well) for 1 h at room
temperature. Serum samples were diluted when necessary in
buffer B (PBS containing 0.1% Tween 20™ and 1% BSA),
and incubated overnight in the mAb coated plates at 4° C.
The plates were washed and reacted with biotinylated rabbit
anti-TR6 Ab (0.125 pg/ml in buffer B, 100 pl/well) at room
temperature for 2 h. They were then washed and reacted with
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streptavidin-peroxidase (1:2,000 v/v in buffer B, Vector
Laboratories, Burlingame, Calif.). After additional washes, a
freshly prepared color development mixture (1:1 v/v mixture
of tetramethyl benzidine solution and H,O, solution, TMB
Microwell Peroxidase Substrate System™, Kirkegard &
Perry, Gaithersburg, Md.) was added to the plates (100
ul/well). The reaction was stopped after 20 min at room
temperature with 0.1 N H,SO, (100 ul/well), and OD,sy,..,
was subsequently measured. Recombinant human TR as
described previously (2) was used as standards. ELISA
sensitivity was below 10 pg/ml.

Immunohistochemistry (IHC)

[0029] Tumor tissues were fixed with formalin and
embedded in paraffin. Sections 6 um thick were mounted on
glass slides pretreated with 0.1% poly-L-Lysine. They were
then deparaflinized in xylene, dehydrated in graded ethanol,
and soaked in 3% H,0, for 10 min to eliminate endogenous
peroxidase activity. Next the slides were submerged in
citrate buffer (pH 6.0) and boiled at 92-98° C. in a micro-
wave oven for 10 min. Subsequently, they were rinsed 3
times with PBS for 10 min each, and blocked with 10%
normal goat serum in PBS for 1 h at room temperature. The
slides were then reacted with the affinity-purified rabbit
anti-TR6 Ab (1.67 pg/ml) at room temperature for 2 h. After
washing, the slides were incubated with biotinylated goat-
anti-rabbit antibody for 10 minutes. TR6 signal was revealed
by streptavidin-peroxidase using DAB as a substrate accord-
ing to instructions from the Histostain-Plus™ kit (Zymed
Laboratories, South San Francisco, Calif.). TR6 signals were
revealed in brown. Finally, the slides were counterstained
with hematoxylin and sealed with Aqueous Mounting
Media™ (Zymed). All the above described buffers and
components are examples of reactants supporting the for-
mation of a complex between TR6 and the ligand and the
selective detection of this complex.

Real time PCR

[0030] To measure TR6 gene copy number, DNA from
fresh tumor samples was analyzed with real time PCR using
Roche Lightcycler™. To detect TR6 gene signals, the
upstream primer was S'-CTTCTTCGCGCACGCTG-3'
(SEQ ID NO: 3), the downstream primer was 5'-Al-
CACGCCGGCACCAG-3' (SEQ ID NO: 4), and the fluo-
rogenic hybridization probe was 5'-FAM-ACACGAT-
GCGTGCTCCMTCAGM-TAMARA (1). The samples were
denatured at 95° C. for 30 sec, followed by 45 cycles of
amplification (95° C., 0 sec; 50° C., 5 sec; 72° C., 50 sec),
and the product was a 63-bp fragment. To detect f-globin
gene signals as controls, the upstream primer was 5'-AC-
CCTTAGGCTGCTGGTGG (SEQ ID NO: 5), the down-
stream primer was 5-GGAGTGGACAGATCCCCAAA
(SEQ ID NO: 6), and the fluorogenic hybridization probe
was 5-CTACCCTTGGACCCAGAGGTTCTTTGAGTC-
TAMARA-3' (SEQ ID NO: 7) (12). The samples were
denatured at 95° C. for 30 sec, followed by 45 cycles of
amplification (95° C., 0 sec; 57° C., 5 sec; 72° C., 50 sec),
and the product was a 71-bp fragment. TR6 and p-globin
fluorescent signals were detected at 530 nm (F1) and 640 nm
(F2), respectively, with a default setting of 1 for channel F1
and 15 for channel F2. The ratio of F1/F2 was calculated for
each sample. A F1/F2 ratio falling within the range between
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the mean +2 S.D. of the controls signifies 2 copies of the
TR6 gene in the genome, with 99% confidence.
[0031] The present invention is illustrated in further
details by the following non-limiting examples.

EXAMPLE 1

Assay for Detecting Tumor Patients Serum TR6
Levels and Comparing it with that of Test Sera
Samples

[0032] TR6 mRNA and protein are reportedly expressed at
high levels in some lung, colon, gastric and esophageal
tumors, and in malignant glioma cells (1,12,13). To explore
diagnostic and prognostic applications based on TR6 expres-
sion, a sensitive ELISA to measure TR6 serum levels was
established. As shown in FIG. 1, the sera from 29 healthy
individuals and 146 tumor patients were tested for TR6.
Most normal sera (15 out of 19) revealed TR6 levels below
the ELISA sensitive range (10 pg/ml), and 4 samples were
between 13 and 17 pg/ml. Therefore, an arbitrary positive
threshold value of 20 pg/ml was set, above which a serum
sample was considered TR6-positive. According to this
criterion, 56.2% of all the tumor patients tested were TR6
positive (Table [ below). The median serum TR6 level of all
the tumor patients was 28 pg/ml, and the median serum TR6
level of all the serum TR6-positive patients was 55 pg/ml
(Data not shown). Gastric, liver and gallbladder carcinoma
patients had high TRé6-positive incidences (70.7%, 74.3%
and 75.9%, respectively). These rates were followed by
those of colon carcinomas, thyroid adenocarcinomas and
pancreatic carcinomas (54.5%, 53.8% and 38.1%, respec-
tively). Lung adenocarcinomas disclosed quite a low inci-
dence of TR6 (10.0%). The numbers of other tumor types
were too small for meaningful comparison. These results
also showed that TR6 serum levels could be elevated in
certain carcinoma and sarcoma patients alike, and in gas-
trointestinal tumor patients as well as in patients with tumors
of other origins (e.g., thyroid, bone, lung and breast).

TABLE 1

Statistics of serum TR6 levels in tumour patients

Number of % of patients
Median  patients with with elevated

Patient serumTR6 elevated TR6 serum TR6

number levels levels levels
Type of patients (n) (pg/ml)  (>20 pg/ml) (>20/pg/ml)
Healthy Individuals 29 <10 0 0
Gastric Carcinoma 31 35 22 70.9
Liver Carcinoma 35 52 26 743
Pancreatic 21 <10 8 38.1
Carcinoma
Gallbladder 12 28 9 75.9
Carcinoma
Colon Carcinoma 11 45 6 545
Thyroid 13 23 7 53.8
Adenocarcinoma
Lung Carcinoma 10 <10 1 10.0
Bone Sarcoma 3 50 2 66.7
Breast Carcinoma 5 <10 1 20
Larynx Carcinoma 5 <10 0 0
Total 146 82

[0033] The statistical analysis showed that as a whole, the
tumor patient sera had significantly higher levels of TR6
than control sera (Mann-Whitney rank sum test, p<0.001).
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Multiple comparisons between each different tumor type and
the controls using Dunn’s method showed that with the
current sample size, patients of gastric, liver and gallbladder
carcinomas had significantly higher levels of serum TR6
than the controls (Q=5.029, p<0.05 for gastric carcinomas;
Q=5.664, p<0.05 for liver carcinomas; Q=3.4111, p<0.05 for
gallbladder carcinomas). It is conceivable that if the sample
size increases, the list of tumor types with statistically
significantly higher serum TR6 levels will expand.

EXAMPLE 2

Assay for Distinguishing Patients having a Cell
Proliferative Disease from Patients having an Infec-
tious or Inflammatory Disease

[0034] The serum TR6 levels of several tumor-related and
tumor-unrelated conditions was measured (FIG. 2). In acute
inflammatory diseases, such as cholecystitis or appendicitis,
all but 1 of the sera tested appear TR6-negative. This
indicates that serum TR6 levels are not generally affected by
acute inflammation and infection. The serum with a high
TR6 titer (150 ng/ml) was from a patient who had chole-
cystitis and a high fever. The reason for this exception was
not clear, because neither high fever nor cholecystitis was
correlated with elevated TR6 levels in the other patients of
this group. Liver cirrhosis was found to be a condition with
elevated serum TR6 levels according to five cases tested (all
positive with a median of 45 pg/ml). As 74% of the serum
TR6-positive liver carcinoma patients tested herein had liver
cirrhosis, it is conceivable that some of their serum TR6 was
derived from cirrhosis. Overall, it was found that almost all
(98.8%) serum TR6-positive individuals (82 out of 83 cases)
had malignancy, (the exception was a patient who had liver
cirrhosis), and 97.9% healthy individuals and patients with
acute infection (47 out of 48 cases) were serum TR6
negative.

EXAMPLE 3

Serum TR6 in Tumor Patients is Derived from
Tumor Mass

[0035] To identify the source of serum TR6, tumor
samples were examined by THC. TR6 signals were stained in
brown. As shown in panels of FIG. 3, malignant cells in
gastric carcinomas, colon carcinomas, liver carcinomas,
lung adenocarcinimas and thyroid adenocarcinomas were
strongly TR6-positive. The TR6 signal was restricted to
cancer cell nests, and surrounding tissues were TR6 nega-
tive. Hepatocytes in liver cirrhosis contained moderately
positive TR6 signals. On the other hand, thyroid adenoma
was TR6-negative, and this was consistent with negative
serum TR6 levels in these patients.

[0036] Itisto be noted that not all tumors from TR6 serum
positive patients were TR6 positive in IHC. In total, ITHC
analysis of 120 tumor samples from both serum TR6 posi-
tive and negative patients were carried out, and 22 samples
were TR6 positive. The detection rate was only 18.0%,
which was far lower than serum TR6 positive rate (56.2% as
shown in Table I). The TR6 IHC positive incidence was
clearly correlated with serum TR6 levels. Gastric carcino-
mas were used to demonstrate such correlation due to the
large sample size available. As shown in Table II below, the
patients were grouped according to their serum TR6 levels.
Among the serum TR6 negative cases (0-20 pg/ml) and low
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serum TR6 cases (21-50 pg/ml), TR6 was not detectable
with IHC (0/5 for the former group and 0/9 for the latter
group). In the group with higher serum TR6 levels (51-150
pg/ml), TR6 could be detected in 2 out of 12 samples with
THC. For the cases with very high serum TR6 (>150 pg/ml),
4 out the 5 samples were TR6 positive with IHC. The
Kendall’s tau-b value of these data was 0.524, indicating
highly significant correlation between serum TR6 levels and
TR6 positive incidence in THC (p<0.001). Among all the
samples tested with ICH, there was not a case in which
serum was negative while ICH was positive in TR6. Col-
lectively, these results indicate that serum TR6 is a more
sensitive parameter than TR6 detection with THC.

TABLE 1I

Correlation between serum TR6 levels and IHC TR6 positive
incidence in gastric carcinomas

TRS6 level in TR6 Positive
serum(pg/ml) Total Patient number (n) Incidence in [HC
0-20 5 0
21-50 9 0
51-150 12 2
>150 5 4
Total 31 6
[0037] To ascertain that serum TR6 was mainly derived

from tumor mass, sera from several patients before and after
curative tumor resection were tested (FIG. 4). All the
patients had high TR6 levels before surgery. Four to 6 weeks
after the operations, only 1 patient had detectable serum
TR6. The serum TR6 level of this liver carcinoma patient
was decreased from 90 pg/ml before surgery to 29 pg/ml
after the operation, but he also had liver cirrhosis, which was
a condition associated with elevated serum TR6. These
results indicate that tumor mass is the source of serum TR6,
and even in the case of liver carcinoma accompanied by
cirrhosis, a portion of serum TR6 is derived from the tumor
mass. It should be noted that none of these 4 patients
received chemotherapy after the surgery, and their decreased
serum TR6 levels were not due to suppression of TR6
expression by drugs.

EXAMPLE 4

Serum TR6 Levels in Relation to Tumor Invasion
and Metastasis

[0038] Thirty-one gastric cancer cases with standard
UICC (Union International Contra la Cancer) clinical TNM
(tumor node metastasis) classification (14) on the depth of
tumor invasion (T1, T2, T3 and T4) and metastasis (NO, N1,
N2 or N3 for tumor positive lymph nodes found in lym-
phadenectomy (proximal); MO or M1 for detection of distant
metastasis) were analyzed for their relationship with serum
TR6 levels (Table III below). According to the Mann-
Whitney non-parametric test, the (T1+T2) and (T3+T4)
groups had no significant difference in their serum TR6
levels (p=0.202). On the other hand, the differences between
(N2+N3) versus (NO+N1), and M1 versus MO groups were
significant (p=0.043 and 0.039, respectively). These analy-
ses show that while the tumor metastasis is correlated with
serum TR6 levels, the depth of tumor invasion into the
gastric wall is not. Tumors were also grouped according to
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the overall TNM stage classification (i.e., £T2/N1/MO ver-
sus >T2/N1/MD), and found that these two groups had
significantly different serum TR6 levels (Mann-Whitney non
parametric test, p<0.004). This indicates that a high serum
TR6 level is an indicator of poor prognostic for gastric
carcinomas.

TABLE III

Relationship between serum TR6 levels and TNM classification

Media
Patient serum
Tumor invasion number SerumTR6 levels TR levels
and metastasis () (pg/ml) (pg/ml) P Value

TI-T2 15 0,0,0,17, 24, 24, 30 30
54,60, 60, 60, 100

110, 220, 250

0,19, 30, 35, 47 60
47, 60, 60, 95, 140

150, 150, 190, 200

250, 270

0,0,0,0,17, 19, 24 30
24,30, 40, 47, 54, 60

60, 60, 110, 100, 200

270

30, 35, 47, 60, 95, 95 95
140, 150, 150, 190

220, 250

0,0,0,0,17, 19, 24 40
30, 35, 40, 47, 50, 60

60, 60, 60, 100, 110

200, 220, 270

30, 35, 47, 54, 95 95
140, 150, 150, 190

250

0,0,0,0,17,24, 24 24
30, 40, 54, 60, 60

100

19, 30, 35, 47, 47, 60 110
60, 95, 110, 140, 150

50, 190, 200, 220

250, 250, 270

P=10.202

T3-T4 16

NO-N1 19 P=10.043

N2-N3 12

MO 21 P=10.039

M1 10
=ZT2YNIMO 13 P < 0.004

2T2/NI/MO 18

EXAMPLE 5
Serum TR6 Levels in Relation to Size

[0039] A possible correlation between tumor size and
serum TR6 levels was investigated (FIG. 5). Twelve serum
TR6 positive gastric carcinoma cases were analyzed. The
correlation index (r) was 0.022063, and was less than r,,,,
005)=0.671. Thus, with this number of samples tested,
gastric carcinoma sizes were not correlated to serum TR6
levels (p>0.05).

EXAMPLE 6
Serum TR6 Levels in Relation to Differentiation

[0040] The tumor differentiation was examined for its
correlation with serum TR6 levels. As seen in FIG. 6A, only
2 out of 10 (20%) highly differentiated gastric carcinoma
sera were TR6-positive, compared with 20 of 22 (90.1%)
sera from patients with poorly to intermediately differenti-
ated gastric carcinomas. Similar analysis was conducted in
thyroid adenomas versus thyroid carcinomas. In thyroid
adenoma patients (FIG. 6B), only 2 out of 9 (22.2%) were
TR6-positive, compared with 7 out of 12 (58.3%) in thyroid
adenocarcinoma patients. According to Mann-Whitney non-
parametric rank test, the TR6 levels were significantly
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different in highly and poorly differentiated gastric carcino-
mas (p<0.001). For thyroid adenomas versus adenocarcino-
mas, the p value was 0.064. Tt is conceivable that with a lager
sample size, the difference would become significant. This
demonstrates that a high serum TR6 level is predictive of
poor prognosis, at least for gastric carcinomas, and this
conclusion is consistent with that drawn from the TNM
classification.

[0041] Examples 4 to 6 above demonstrate that TR6
concentration in blood, plasma or serum can be positively
correlated with cell proliferative disease stage (through the
presence of tumor invasion, proximal and distal metastasis
and tumor differentiation.

EXAMPLE 7

Status of TR6 Gene Amplification in Different
Tumors

[0042] There are 2 reports concerning TR6 gene amplifi-
cation in tumors. The initial report by Pitti et al. (1) showed
that 8 of 18 lung tumors and 9 of 17 colon tumors had TR6
gene amplification. On the other hand, a subsequent report
by Bai et al. stated that only 1 of 6 TR6 immunohistochem-
istry-positive gastrointestinal tumors (details of tumor types
not described) had TR6 gene amplification (12). It was
suspected that TR6 gene amplification might not be a
universal phenomenon, but a feature of certain tumors. To
pursue this line of enquiry, relative gene copy numbers of 12
gastric carcinomas, 31 liver carcinomas, and 16 pancreatic
carcinomas were tested. DNA from the lymphocytes of 8
healthy donors was used as control. With real time PCR,
ratios were calculated for fluorescent intensity (F1/F2)
derived from the TR6 gene vs. an internal control, the
[-globin gene (FIG. 7). According to normal controls and
with 99% confidence, the range of the F1/F2 ratio signifying
2 copies of TR6 genes was between 0.32 and 1.67 (i.e,
0.99+0.68, mean +2 SD). The range is illustrated between 2
dashed lines in FIG. 7, with the mean of 0.99 indicated by
a solid line. According to this criterion, none of the 12
gastric carcinomas and 16 pancreatic carcinomas had TR6
gene amplification, while 15 of the 31 liver carcinomas
(48.4%) had more that 2 copies of TR6 genes. Therefore,
TR6 gene amplification is a feature in certain types of
tumors, and elevated serum TR6 levels in most tumor
patients are not due to TR6 gene amplification. TR6 gene
amplification therefore does not appear to be a good marker.

Discussion

[0043] It has been demonstrated hereinabove that a death
decoy, DcR3/TR6, could be detected in the sera of tumor
patients, and tumors were the source of serum TR6. Serum
TR6 levels, taking gastric carcinomas as examples, were
correlated with tumor TNM classification and degree of
differentiation, and had prognostic values. Gene amplifica-
tion was not the major mechanism of TR6 overexpression.
[0044] Although TR6 expression in tumor mass according
to Northern, in situ hybridization or IHC has been reported
previously (1,12, 15), the detection of TR6 in serum has
special importance, because it offers a practical and easy-
to-access method of for tumor diagnosis. In studying
examples of the present invention, serum TR6 levels/con-
centrations were tested in healthy individuals, in patients
with acute infection and inflammation, such as acute appen-
dicitis or acute cholecystitis, in patients with liver cirrhosis,
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and in 146 patients with 10 different carcinomas and sarco-
mas. Excluding liver cirrhosis, serum TR6 above 20 pg/ml
signified malignancy of some kind, with a false positive rate
of 1.2% (1/83). Thus, the TR6 test could be conveniently
included in the blood biochemistry of individuals undergo-
ing routine health checks, or patients suspected to have
tumors. An elevated TR6 serum level is an alarming signal
for physicians and individuals concerned, and warrants
further exhaustive examination and tests for malignancy,
patients that have liver cirrhosis being excluded. Serum TR6
could also be a very useful parameter or marker for differ-
ential diagnosis between malignancies versus acute infec-
tion, because the latter was rarely serum TR6-positive
(5.3%, i.e., 1/19). As the tumor mass is the source of serum
TR6, serum TR6 could be monitored after curative tumor
resection. Decrease below the threshold level of serum TR6
is an indication of successful tumor resection, and its re-
appearance suggests tumor recurrence, tumor invasion or
metastasis. It should be mentioned that patients with high
serum TR6 levels remained serum TR6-positive at least for
1 week after tumor resection, and then converted to serum
TR6-negative about 4 to 6 weeks after the surgery. This
suggests that the half-life of endogenous TR6 is not very
short.

[0045] The patients tested in examples presented herein
were those who had undergone curative surgery, or at least
endoscopic examination. Needless to say, this was a popu-
lation already having visible tumors or other clinical indi-
cations of tumors. Serum TR6 could nevertheless be a useful
parameter for diagnosis of early stage symptomless malig-
nancies. For TR6 to be detected in serum, enough TR6 needs
to be released from tumors, and this might be correlated with
tumor size and/or TR6 secretion rates. The present invention
shows that, in gastric carcinomas, serum TR6 was not
correlated with tumor size, but rather closely with tumor
differentiation status, which might be a key factor determin-
ing the rate of TR6 secretion. As shown in FIG. 5, 2 gastric
carcinoma patients had tumor sizes of about 1 ¢cm without
metastasis, but their serum TR6 reached 100 pg/ml and 140
pg/ml, respectively. This suggests that positive serum TR6
levels might be detected when these tumors are much
smaller than 1 cm in size. Therefore, for certain tumor types,
serum TR6 could have an early diagnostic value.

[0046] More interestingly, the serum TR6 levels seem to
have a prognostic value in gastric carcinomas, because TNM
is a quite reliable prognostic parameter for gastric carcino-
mas (16) and serum TR6 levels were correlated with TNM
stages, especially when the patients were grouped into <or
=T2/N1/MO versus >or =T3/N2/M1. It is reasonably pre-
dictable that this correlation also exists in other cell prolif-
erative diseases. The correlation between TR6 serum levels
and the N stages has especially useful clinical applications.
While a more extensive lymphadenectomy is clearly ben-
eficial for prolonged patient survival (17), it also brings
about increased difficulty and risks in operation. Surgeons
need to strike a balance between making unnecessarily
extensive lymphadenectomy and leaving metastatic nodes
untouched, and make such a decision based on visual
inspection of the tumors during operation, because the
degree of node metastasis (i.e., the N stage information) is
only available from pathological examination after the sur-
gery. As serum TR6 levels were correlated with the N stages,
the knowledge of a high serum TR6 level before operation
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will allow surgeons to make an informed decision whether
to perform D2*, D3 and/or D4 lymphadenectomy.

[0047] There are multiple serum tumor markers, such as
prostate-specific antigen (18), CA125 (19), carcinoembry-
onic antigen (20), a-fetal protein (21), etc., currently in use
for the diagnosis of tumors. These markers have no particu-
lar function in tumorigenesis. On the contrary, TR6 could
well have an essential role in this regard. First, TR6 could
bind to FasL, LIGHT and TL1A, and block Fas-, LTPR-
and/or DR3-mediated tumor cell apoptosis (22), although
experimental proof of the last mentioned is not yet available.
Second, TR6 could interfere with binding between LIGHT
and HveA/TR2, and thus repress the bidirectional costimu-
lation mediated by this receptor-ligand pair (2,9,10). Third,
Hsu et al. (11) reported an intriguing finding that soluble
TR6 influences dendritic cell differentiation, which, in turn,
drives T cells into the Th2 phenotype. If this happens in
vivo, it might explain the low T-cell stimulatory capacity of
dendritic cells isolated from tumors (23). Therefore, TR6
can protect tumor cells and repress the immune system
through multiple pathways. It is conceivable that tumor cells
gain a survival advantage by secreting TR6.

[0048] The next logical question is whether TR6 upregu-
lation is a cause of tumors, or is simply an epiphenomenon,
a result of linked gene replication, or enhanced transcription
by yet-to-be-identified mechanisms, bearing no essential
relevance to tumorigenesis. A definitive answer to this
question will be obtained by assessing tumor incidences in
TR6 transgenic animals. However, the available data from
this study allows to make some reasonable assumptions.
First of all, most of the tumors tested did not reveal gene
amplification. This excludes the possibility that TR6 over-
expression is purely a result of linked gene amplification,
which occurs in many malignancies due to chaotic gene
rearrangement and amplification. It also implies that TR6
overexpression is not necessarily only a consequence of
malignancy. Indeed, it could be detected in liver cirrhosis,
which is not a malignant condition. The liver cirrhosis of the
patients presented herein was mostly the result of hepatitis
B virus (HBV) infection, with 90% of these cases being
HB-sAg- or HB-eAg- positive. These HBV-infected patients
were at a very high risk (34.5 times higher than individuals
without HBV infection) of having primary hepatomas (24-
27). The correlation between high TR6 expression in HBV-
evoked liver cirrhosis and the high risk of hepatomas in
these HBV-infected patients suggests a plausible hypothesis
concerning the role of TR6 in this type of primary hepatoma:
because of a so-far-unknown mechanism(s), patients with
liver cirrhosis/HBV infection have increased TR6 expres-
sion in their hepatocytes, which undergo rapid regenesis
after some of them are damaged by the immune system due
to HBV infection; by chance a few hepatocytes have tum-
origenic mutations; TR6 prevents elimination of these
mutant hepatocytes through mechanisms described above;
the mutant hepatocytes gain survival advantage and develop
into primary hepatomas. In this proposed scenario, TR6 is a
facilitator of tumorigenesis. Further study is needed to prove
this hypothesis, and to see whether it could be generalized
for tumorigenesis of other types of TR6-expressing tumors.
[0049] It is obvious now that some tumors have amplified
TR6 genes as initially reported by Pitti (1) and supported by
recent publications (28,29). On the other hand, Bai et al.
reported that tumors overexpress TR6 without gene ampli-
fication (12). It is to be noted that these findings are mostly
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based on studies on different types of tumors. In the present
invention, TR6 gene amplification was only observed in
some liver carcinomas but not in gastric and pancreatic
carcinomas. It suggests that different types of tumors, or
even the same types of tumors, might have different mecha-
nisms to upregulate TR6 expression. This is certainly an
interesting area for further studies. In liver carcinomas,
chromosome regions harbouring some oncogenes (e.g.
FGF3/FGF4, MET, MYC SAS/CDK4) at 1q22-24, 8p24 and
11q13 are frequently amplified (30). Since the TR6 gene is
located at 20q13, its amplification in liver carcinomas is not
due to co-amplification along with those oncogenes.
[0050] In view of the foregoing, serum TR6 is a novel
parameter for tumor diagnosis, and prognosis.

[0051] As a whole, the tumor patient sera had significantly
higher levels of TR than control sera (Mann-Whitney rank
sum test, p<0.001). Multiple comparisons between each
different tumor type and the controls using Dunn’s method
showed that gastric, liver and gallbladder carcinomas had
significantly higher levels of serum TR6 than the controls
(Q=5.029, p<0.05 for gastric carcinomas; Q=5.664, p<0.05
for liver carcinomas; Q=3.4111, p<0.05 for gallbladder
carcinomas).

[0052] The Kendall’s tau-b value of these data was 0.524,
indicating highly significant correlation between serum TR6
levels and TR6 positive incidence in IHC (p<0.001) in
gastric carcinomas.

[0053] Data from 31 gastric carcinoma patients were com-
piled and analyzed. According to the Mann-Whitney non-
parametric test, the (T1+T12) and (T3+T4) groups had no
significant difference in their serum TR6 levels (p=0.202).
On the other hand, the differences between the (N2+N3)
versus (NO+N1), and M1 versus M1 groups were significant
(p=0.043 and 0.039, respectively). When the tumors were
grouped according to the overall TNM stage classification
(i.e., <or=T2/N1/MO versus >T2/N1/MO), their serum TR6
levels were highly significantly different (p<0.004).

[0054] Although the present invention has been described
hereinabove by way of preferred embodiments thereof, it
can be modified, without departing from the spirit and nature
of the subject invention as defined in the appended claims.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 8

<210> SEQ ID NO 1
<211> LENGTH: 1114
<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

tcecgceaggeg

gtcecgegetg

aggcctgtceg

acgcggagtg

ggtgtgcgee

cacgacgtgt

ctgcegetac

cacccacaac

ggagcacgca

cacgcagtge

gtgccagece

cteccatgac

agetgaggag

gaggetgeag

ggegggecge

gcaggacggy

getggagegy

ttattctaca

atgaggttte

gacegggggce
agccgcgetce
ctgctgtgece
gcagaaacac
cagtgccccce
ggccegtgte
tgcaacgtcc
cgtgectgee
tegtgtcecac
cageegtgece
caccgcaact
accctgtgea
tgtgagegty
cggetgetge
gceggeettge
gegetgetgyg
agcgtecegtg
teettggeac

ttaaaaaaaa

<210> SEQ ID NO 2
<211> LENGTH: 300
<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

Met Arg
1

Ala Leu
Thr Pro
35

Cys Ala
50

Asp Ser
65

Phe Trp

Ala

Pro

Thr

Gln

Pro

Asn
85

aaaggaggty
tcecetgetec
tggtgttgge
ccacctaccc
caggcacctt
caccgcgeca
tctgcgggga
gctgecgeac
ctggtgccgg
ccccaggeac
gecacggcect
ccagetgeac
cegteatega
aggccctega
agctgaaget
tgeggetget
agcgcttect
cccacttgea

aaaaaaaaaa

Leu Glu Gly Pro Gly

5

Ala Leu Leu Pro Val

20

Tyr Pro Trp Arg Asp

Cys Pro Pro Gly Thr

Thr Thr Cys Gly Pro

70

Tyr Leu Glu Arg Cys

90

gcatgtcggt
agcaaggacc
gctgcctgece
ctggcgggac
tgtgcagcgg
ctacacgcag
gegtgaggag
cggettette
cgtgattgcece
cttetcagee
gggectggec
tggettecee
ctttgtgget
ggccceggayg
gegteggegy
geaggegety
ccctgtgeac
ctgaaagagq

aaaa

Leu Ser Leu
10

Pro Ala Val
25

Ala Glu Thr
45

Phe Val Gln
60

Cys Pro Pro
75

Arg Tyr Cys

caggcacagc

atgagggcgc

ctgctgccegg

gcagagacag

ccgtgecgece

ttectggaact

gaggcacggg

gegeacgetyg

ccgggcacee

agcagctcca

cteaatgtge

cteagcacca

ttecaggaca

ggetggggte

cteacggage

cgegtggeca

tgatcetggce

ctttttttta

Leu

Arg

Gly

Arg

Arg

Asn

Cys

Gly

Glu

Pro

His

Val
95

Leu

Val

30

Arg

Cys

Tyr

Leu

agggtcctgt
tggaggggce
tgccggetgt
gggageggct
gagacagccc
acctggagcg
cttgccacgce
gtttetgett
ccagccagaa
gctcagagea
caggetette
gggtaccagy
tetecatecaa
cgacaccaaqg
teetggggge

ggatgeccegqg

ccectettat

aatagaagaa

Val Leu
15

Ala Glu

Leu Val

Arg Arg

Thr Gln

80

Cys Gly

960

1020

1080

1114
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-continued

Glu Arg Glu Glu Glu Ala Arg Ala Cys His Ala Thr His Asn Arg Ala
100 105 110

Cys Arg Cys Arg Thr Gly Phe Phe Ala His Ala Gly Phe Cys Leu Glu
115 120 125

His Ala Ser Cys Pro Pro Gly Ala Gly Val Ile Ala Pro Gly Thr Pro
130 135 140

Ser Gln Asn Thr Gln Cys Gln Pro Cys Pro Pro Gly Thr Phe Ser Ala
145 150 155 160

Ser Ser Ser Ser Ser Glu Gln Cys Gln Pro His Arg Asn Cys Thr Ala
165 170 175

Leu Gly Leu Ala Leu Asn Val Pro Gly Ser Ser Ser His Asp Thr Leu
180 185 190

Cys Thr Ser Cys Thr Gly Phe Pro Leu Ser Thr Arg Val Pro Gly Ala
195 200 205

Glu Glu Cys Glu Arg Ala Val Ile Asp Phe Val Ala Phe Gln Asp Ile
210 215 220

Ser Ile Lys Arg Leu Gln Arg Leu Leu Gln Ala Leu Glu Ala Pro Glu
225 230 235 240

Gly Trp Gly Pro Thr Pro Arg Ala Gly Arg Ala Ala Leu Gln Leu Lys
245 250 255

Leu Arg Arg Arg Leu Thr Glu Leu Leu Gly Ala Gln Asp Gly Ala Leu
260 265 270

Leu Val Arg Leu Leu Gln Ala Leu Arg Val Ala Arg Met Pro Gly Leu
275 280 285

Glu Arg Ser Val Arg Glu Arg Phe Leu Pro Val His
290 295 300

<210> SEQ ID NO 3

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATICN: Oligonucleotide

<400> SEQUENCE: 3

ctteottegeg cacgetg 17

<210> SEQ ID NO 4

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 4

atcacgccgg caccag 16
<210> SEQ ID NO 5

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

«220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 5

acacgatgcg tgctccaatc agaa 24
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-continued

<210> SEQ ID NO 6

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATICN: Oligonucleotide

<400> SEQUENCE: 6

acccttagge tgctggtgg

<210> SEQ ID NO 7

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATICN: oligonucleotide

<400> SEQUENCE: 7

ggagtggaca gatccccaaa

<210> SEQ ID NO 8

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATICN: oligonucleotide

<400> SEQUENCE: 8

ctaccettgg acccagaggt tetttgagte

19

20

30

What is claimed is:

1. A method for diagnosing a cell proliferative disease
expressing DcR3/TR6 in a patient, which comprises the step
of measuring the concentration of DcR3/TR6 in the patient’s
blood, plasma or serum sample, wherein a concentration of
DcR3/TR6 higher than that present in the serum of a patient
not suffering of a proliferative disease expressing DcR3/TR6
is indicative of that patient suffering from said disease.

2. The method of claim 1, wherein said patient’s sample
comprises at least about 20 pg/mL DcR3/TR6.

3. The method of claim 1, wherein said disease is selected
from the group consisting of gastric, liver, pancreatic, gall-
blader, colon, thyroid, lung, bone, larynx or breast cancers,
and liver cirrhosis.

4. The method of claim 1, wherein the measuring step is
selected from the group consisting of ELISA, radioimmu-
noassay, flow cytometry, fluorometry and immunoblotting.

5. The method of claim 1, wherein the detecting step
comprises the use of an anti-DcR3/TR6 antibody.

6. The method of claim 1, wherein said patient is a patient
who has undergone tumor resection at least about 4 weeks
before said step of measuring DcR3/TR6 and wherein a
concentration of DcR3/TR6 equal or lower than that present
in the sample of a patient not suffering of a proliferative
disease expressing DcR3/TR6 is indicative of the success of
the tumor resection.

7. The method of claim 1, wherein said patient is one who
has undergone tumor resection at least about 4 weeks before
said step of measuring DcR3/TR6, and wherein a concen-
tration of DcR3/TR6 higher than that present in the sample
of a patient not suffering of a proliferative disease expressing
DcR3/TRG6 is indicative of a tumor recurrence.

8. The method of claim 1, wherein said patient is one who
has undergone tumor resection at least about 4 weeks before
said step of measuring DcR3/TR6 and whereby the tumor
recurrence after tumor resection can be monitored.

9. The method of claim 1, wherein a concentration of
DcR3/TR6 higher than that present in the sample of a patient
not suffering from a proliferative disease expressing DcR3/
TR6 is further indicative of the presence of metastasis or
tumor invasion in the patient.

10. The method of claim 1, wherein said sample is serum.

11. A method for predicting whether a patient suffering
from a cell proliferative disease is at risk of experiencing a
disease progression or recurrence which comprises the step
of measuring the concentration of DcR3/TR6 in the patient’s
blood, plasma or serum sample, wherein said sample DcR3/
TR6 concentration positively correlates with the disease
clinical stage.

12. The method of claim 11, wherein said patient’s sample
comprises at least about 20 pg/mL DcR3/TR6.

13. The method of claim 11, wherein said disease is
selected from the group consisting of gastric, liver, pancre-
atic, gallblader, colon, thyroid, lung, bone, larynx or breast
cancers, and liver cirrhosis.

14. The method of claim 11, wherein said disease is
gastric cancer.

15. The method of claim 11, wherein the measuring step
is selected from the group consisting of ELISA, radioim-
munoassay, flow cytometry, fluorometry and immunoblot-
ting.

16. The method of claim 11, wherein the detecting step
comprises the use of an anti-DcR3/TR6 antibody.
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17. The method of claim 11, wherein said sample is
serum.

18. A composition of matter for the quantitative detection
of DcR3/TR6 in a patient’s blood, plasma or serum sample,
which comprises a ligand to DcR3/TR6, reactants support-
ing the formation of a complex between said ligand and
DcR3/TR6 and the detection of said complex, and a prede-
termined amount of DcR3/TR6 to be submitted to serial
dilutions and to be mixed with a control sample, providing
a DcR3/TR6 standard curve.

19. The composition of claim 18, wherein said ligand is
an anti-DcR3/TR6 antibody.

Jan. 31, 2008

20. The composition of claim 18, wherein said DcR3/TR6
serial dilutions achieve a concentration range expanding
from 0.1 pg/mL to 1000 pg/mL sample.

21. A composition of matter for predicting a risk incurred
by a patient suffering from a cell proliferative disease of
experiencing a disease progression or recurrence, which
comprises which comprises a ligand to DcR3/TR6, reactants
supporting the formation of a complex between said ligand
and DcR3/TR6 and the detection of said complex, and a
predetermined amount of DcR3/TR6 to be submitted to
serial dilutions and to be mixed with a control sample,
providing a DcR3/TR6 standard curve.
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