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Description
BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a method for predicting the immune response in a mammal to neoplastic
disease based on the expression profile of tumor necrosis factor receptor (TNF-R) superfamily mRNA in neoplastic
tissue, and of tumor necrosis factor (TNF) superfamily mRNA in circulating leukocytes. In the method, samples of
neoplastic tissue are obtained and the TNF-R superfamily subtype mRNAs expressed in those tissues are assessed.
Furthermore, whole blood of the mammal is subjected to a stimulus that activates T-cells in the blood and the TNF
superfamily subtype mRNAs that exhibit a significant change in expression level in response to the stimulus are identified.
Individuals that exhibita change in expression levelin TNF superfamily subtypes that correlate with the TNF-R superfamily
subtypes expressed in their tumor tissue are determined to have a likely lesser severity of prognosis for their disease.

Description of the Related Art

[0002] Different modalities of cancer therapies may be compared to varying types of uses of force in society. Chem-
otherapy is like the widespread use of military force in a city; the overwhelming power of the weapons involved may
cause collateral damage to civilians. In contrast, leukocytes in circulating peripheral blood, which are the primary killers
of cancer cells in the human body, are like police officers patrolling city streets who deal with street crime. Likewise,
when leukocytes encounter cancer cells in the body, these cells are the initial responders to the cancer targets. Leukocytes
are classified into many classes and subclasses based on morphological analysis and characterization of cell surface
markers using flow cytometry or immunohistochemical staining techniques. These classes and subclasses are like
identifying police officers by their uniforms and identification budges. The number of leukocytes per mm3 of peripheral
blood corresponds to the number of officers in the city.

[0003] When a police officer encounters street criminals, he must deal with them with the weapons he has at hand.
But police officers are not always carrying appropriate weaponry. Similarly, cytotoxic T-cells are not always provided
with the proper anti-tumor factors to combat specific cancer cells. Cytotoxic T-cells recognize cancer cells via IgG Fc
receptors (FcRy), when the cancer cells are coated with IgG. This process is termed antibody-dependent cell-medicated
cytotoxicity (ADCC). In fact, IgG is frequently recognized around cancer margins by staining with anti-human IgG (see,
for example, Richman AV, Immunofluorescence studies of benign and malignant human mammary tissue, J. Natl. Cancer
Inst. 1976;57:263-7, and Koneval T, et al., Demonstration of immunoglobulin in tumor and marginal tissues of squamous
cell carcinomas of the head and neck, J. Natl. Cancer Inst. 1977;59:1089-97). Infiltration of mononuclear leukocytes
into cancer lesions is also found in many cases. The FcRy on the surface of cytotoxic T-cells are like a bag containing
an assortment of weapons that a police officer carries. Different types of FcRy, such as CD 16, CD32, and CD64
correspond to different types of bags. Cudgels are an initial weapon, and are held ready to attack at any time. In cytotoxic
T-cells, the cudgel corresponds to perforin (see Nakanishi et al., Perforin expression in lymphocytes infiltrated to human
colorectal cancer, Br. J. Cancer 1991;64:239-42), which is pre-synthesized and stored in the cytosol of cytotoxic T-cells,
and immediately released upon FcRy activation. Other presynthesized "cudgels" ready for use include granzymes,
proteases related to the digestive enzymes trypsin and chymotrypsin, which may act to trigger apoptosis in the target cell.
[0004] Officers also carry more powerful guns, which may correspond to tumor necrosis factors (TNF) in cytotoxic T-
cells. Usually, the "bullets" in the cellular context (TNF subtypes) are not loaded in the gun, and are synthesized and
released from cytotoxic T-cells only upon Fc receptor activation. TNF is capable of inducing apoptosis by interacting
with specific TNF receptors present on the surface of target cells. In order to maintain killing activities against a broad
spectrum of target cells, different types of TNF ligands exist (as part of a TNF superfamily, abbreviated to TNFSF).
According to GenBank and UniGene information (http://www.ncbi.nlm.nih.gov), the human TNF superfamily encom-
passes up to TNF superfamily 18, with some missing numbers (16 and 17) and multiple sequences within the same
number (13A and 13B), for a total of 17 human members. For the corresponding TNF receptors (the TNF-R superfamily:
abbreviated to TNFRSF), the human TNF-R superfamily encompasses up to TNF-R superfamily subtype 21. Although
TNF/TNF-R superfamily subtype interactions are not strictly specific, each ligand generally reacts with a specific receptor,
as shown in Table 1, and over 300 different TNF superfamily subtype TNF-R superfamily combinations exist.

Table I. List of GenBank UniGene entry of TNFRSF and TNFSF mRNA.
TNFRSF (UniGene #) Corresponding TNFSF (UniGene #)
1A (Hs.279594) 2 (Hs.241570)
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(continued)

TNFRSF (UniGene #) Corresponding TNFSF (UniGene #)
1B (Hs.256278) 2 (Hs.241570)
3 (Hs.1116) 1 (Hs.36)

3 (Hs.376208)
4 (Hs.129780) 4 (Hs.181097)
5 (Hs.472860) 5 (Hs.652)
6 (Hs.244139) 6 (Hs.2007)
7 (Hs.355307) 7 (Hs.501497)
8 (Hs.1314) 8 (Hs.494901)
9 (Hs.193418) (Hs 1524)
10A (Hs.401745) Hs.478275)

0(
10B (Hs.521456) o (Hs.478275)
10C (Hs.119684) 0 (Hs.478275)
10C (Hs.119684) 0 (Hs.478275)
10D (Hs.213467) 10 (Hs.478275)
11A (Hs.204044) 1 (Hs.333791)
( (
(
(

11B (Hs.81791) 1 (Hs.333791)

12A (Hs.355899) 2 (NM003809)*
14 (Hs.512898) 4 (Hs.129708)
17 (Hs.2556) 13 (Hs.54673)
13B (Hs.525157)
18 (Hs.212680) 18 (Hs.248197)
25 (Hs.462529) 15 (Hs.241382)

*:GeneBank accession number (no UniGene entry was found).

[0005] The complete eradication of cancers may happen when the appropriate TNF superfamily subtype is released
frominfiltrating cytotoxic T-cells. The rare cases of miracle survivors of cancers may be those in which the TNF superfamily
subtype TNF-R superfamily subtype combination is perfect.

[0006] Antibody-dependent cell-mediated cytotoxicity (ADCC) is another mechanism involved in the cytolytic function
of leukocytes in conjunction with antibodies (see Perussia et al., Assays for antibody-dependent cell-mediated cytotoxicity
(ADCC) and reverse ADCC (redirected cytotoxicity) in human natural killer cells, Methods Mol Biol. 2000;121:179-92).
Once the Fab portion of IgG binds to the target cells, the Fc portion of IgG activates Fc receptors on the leukocytes,
followed by activation of these leukocytes to attack target cells. Although ADCC has been studied for many years, the
conditions in in vitro experiments involving ADCC is dependent on the ratio between effector cytotoxic T-cells and target
cells in a pure cell system suspended in an artificial solution. Moreover, because cytolysis was generally quantitated by
the release of isotope (chromium-51) from the target cells, it was not known whether the observed cytolysis happens
via perforin or TNF. It is also not known which TNF superfamily subtypes are involved in ADCC.

[0007] Finally, a further important mechanism by which leukocytes combat cancer is the release of chemokines to
recruit more leukocytes to the disease site. Many such cytokines have been discovered. Although correlations have not
been established between specific chemokines and specific populations of recruited leukocytes, the phenomenon of
chemokine release and leukocyte recruitment is important in combating cancer. An analogy might be made here to
policemen confronted with a gang of criminals, who radio back to headquarters for more reinforcements.

[0008] In sum, although complicated cellular mechanisms are required to educate appropriate subsets of leukocytes
to be able to recognize specific cancer markers, and appropriate chemotactic factors should be released to attract these
mature leukocytes to the lesion, actual cancer killing happens in two distinct ways. Immediate cancer killing takes place
by the release of perforin from these leukocytes, followed by slow and sustained induction of apoptosis via the synthesis
and release of TNF (see Vujanovic, Role of TNF family ligands in antitumor activity of natural killer cells, Int. Rev.
Immunol. 2001 Jun;20(3-4):415-37). TNF induces apoptosis via binding to the specific receptors on the target cell
surface. This means that leukocytes must release specific TNF ligand(s) corresponding to the receptors present on the
cancer cells. Although the usefulness of TNF/TNF receptor ratios as predictors of disease outcome has been considered
(see McDermott, TNF and TNFR biology in health and disease, Cell. Mol. Biol. (Noisy-le-grand). 2001 Jun;47(4):619-35),
little is known about the profile of TNF receptors in cancer cells and induction of ligands in leukocytes, nor is it known
how appropriate populations of leukocytes are recruited.
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SUMMARY OF THE INVENTION

[0009] Schimanski C et al (Clin. Cancer Res. (2005) 11, 1743-1750) discloses the effect of CXCR4 and CCR7 on
human coloretal cancer.

[0010] WO 03/099312 discloses methods for improving therapeutic treatments of cancer by controlling chemokines.
[0011] Leung S et al (Gastroenterology (2004) 127 457-469) discloses the identification of chemokine (C-C motif)
ligand 18 as a prognostic indicator of cancer.

[0012] Moran C et al (Clin. Cancer Res. (2002) 8, 3803-3812) discloses RANTES as a predictor of survival of stage
| lung carcinoma.

[0013] WO 2005/044792 discloses the role of CCX-CKR2 in cancer.

[0014] WO 2006/110091 discloses the use of cytokine-like IL6 in detection of cancer.

[0015] If a pathological specimen shows IgG deposition around cancer margins, this means that the patient is at least
capable of raising cancer-recognizing IgG. If the infiltration of mononuclear leukocytes exists at the margin of the cancer
mass, this means that the patient’s leukocytes are somehow attracted toward the cancer lesion, probably due to the
release of chemotactic factors (C3a, C5a, C567) (see Becker, The relationship of the chemotactic behavior of the
complement-derived factors, C3a, C5a, and C567, and a bacterial chemotactic factor to their ability to activate the
proesterase 1 of rabbit polymorphonuclear leukocytes, J. Exp. Med. 1972;135:376-87) during complement activation of
cancer-bound IgG. The type of TNF-R superfamily subtypes expressed on the surface of cancer cells can be identified
by, forexample, immunostaining (if antibodies are available), in-situ hybridization, orin-situ PCR (sequences are available
from GenBank). Identification of the TNF superfamily subtypes expressed in infiltrating mononuclear cells is difficult to
interpret, because FCRy may not be activated yet. Since leukocytes in peripheral blood are like reserve police officers,
a supply of appropriately and fully equipped cytotoxic T-cells in peripheral blood is a critical first step for the battle against
cancer. Thus, this method makes it possible to predict anti-cancer immunity in each patient by quantitating the inducibility
of the appropriate TNF superfamily subtypes in peripheral blood leukocytes.

[0016] The invention provides a method of determining the likely severity of prognosis for a neoplastic disease in a
mammal as defined in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

Figure 1A shows the results of an analysis of TNF superfamily mRNAs induced in peripheral blood leukocytes after
exposure of whole blood to heat-aggregated IgG (HAG).

Figure 1B shows the results of a repetition of the analysis of Figure 1A.

Figure 2 shows the results of an analysis of TNF-R superfamily mRNAs expressed in tissue samples taken from
various adenocarcinomas and squamous cell carcinomas.

Figure 3 shows the results of an analysis of TNF superfamily mMRNAs induced in peripheral blood leukocytes after
exposure of whole blood to anti-human T-cell receptor (TCR) monoclonal antibody.

Figure 4A shows the results of an analysis of the dose response and kinetics when peripheral blood leukocytes are
exposed to anti-TCR antibody and TNF superfamily subtype 2 mRNA expression is quantified.

Figure 4B shows the results of an analysis of the kinetics when peripheral blood leukocytes are exposed to anti-
TCR antibody and TNF superfamily subtype 2 mRNA expression is quantified.

Figure 5A shows the results of an analysis of the dose response and kinetics when peripheral blood leukocytes are
exposed to HAG and TNF superfamily subtype 15 mRNA expression is quantified.

Figure 5B shows the results of an analysis of the kinetics when peripheral blood leukocytes are exposed to HAG
and TNF superfamily subtype 15 mRNA expression is quantified.

Figure 6 shows the results of a repetition of the analysis of Figure 5 with respect to several TNF superfamily subtype
mRNAs and control mRNA.

Figure 7 shows the results of an analysis of TNF superfamily mMRNAs induced in peripheral blood leukocytes after
exposure of whole blood to HAG.

Figure 8 shows the chemokine primer sequences employed in Embodiment 4.

Figure 9 shows the results of an analysis of chemokine mRNAs induced in peripheral blood leukocytes after exposure
of whole blood to HAG.

Figure 10 shows the results of an analysis of TNF superfamily subtype 3 mRNA induced in peripheral blood leukocytes
after exposure to HAG of whole blood aliquots previously stimulated with either a dietary supplement or a control
stimulus.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Quantitation of mMRNA

[0018] The present inventors have developed a unique technology known as the Hem(A)* system that is capable of
quantitating minute changes of gene expression in whole blood leukocytes. This technology is described in detail in US
20040265864 and International Patent Application WO 2005042784 (see also Mitsuhashi, Absolute quantitation of
mRNA in human blood leukocytes as a model for phenotypic gene expression-based diagnostics, Clin Chem, 52:4
(2006)).

[0019] In the quantitation technique, whole blood is applied to 96-well filterplates to trap leukocytes. Lysis buffer
containing both synthetic external control RNA and specific reverse primers is added to the filterplates, and cell lysates
are transferred to oligo(dT)-immobilized microplates for hybridization. The cDNA is then synthesized in the oligo(dT)-im-
mobilized microplates from these primer sites. The solution, which contains specific reverse primer-primed cDNA, is
used for real-time PCR. The plate containing oligo(dT)-primed immobilized cDNA may be stored as a cDNA bank.
[0020] In more detail, the assay procedure consists of 3 major steps: (a) leukocyte isolation and lysis on filterplates;
(b) mRNA isolation, reverse primer hybridization, and cDNA synthesis in oligo(dT)-immobilized microplates; and (c) real-
time quantitative PCR. Custom 96-well filterplates may be manufactured, for example by Whatman or Pall, by assembly
with leukocyte reduction membranes (Leukosorb; Pall). These filterplates are placed over collection plates, and 150 L
of 5 mmol/L Tris (pH 7.4) is applied to wet the filter membranes. After centrifugation at 120g for 1 min at 4 °C to remove
the Tris solution from the membranes, 50 pL of well-mixed whole blood sample is applied to each well and immediately
centrifuged at 120g for 2 min at 4 “C. The wells are then washed once with 300 wL of phosphate-buffered saline. After
centrifugation at 2000g for 5 min at 4 °C to remove the saline solution, 60 L of stock lysis buffer [5 g/L N-lauroylsarcosine,
4X standard saline citrate, 10 mmol/L Tris-HCI (pH 7.4), 1 mmol/L EDTA, 1 mL/L IGEPAL CA-630 (substitute of NP-
40), 1.79 mol/L guanidine thiocyanate (all from Sigma)], supplemented with 1 mL/L 2-mercaptoethanol (Bio-Rad), 0.5
g/L proteinase K (Pierce), 0.1 g/L salmon sperm DNA (5 Prime Eppendorf/Brinkman), 0.1 g/L Escherichia coli tRNA
(Sigma), 5 nmol/L each of the specific reverse primers, and 10° molecules/L of synthetic RNA34 (as external control),
are added to each well of the filterplates. The plates are then incubated at 37 °C for 10 min, placed over oligo(dT)-im-
mobilized microplates (GenePlate; RNAture), and centrifuged at 2000g for 5 min at 4 °C. After overnight storage at 4
°C, the microplates are washed 3 times with 100 L of plain lysis buffer and then 3 times with 150 pL of wash buffer
[0.5 mol/L NaCl, 10 mmol/L Tris (pH 7.4) 1 mmol/L EDTA] at 4 °C.

[0021] cDNA can be synthesized directly in each well by addition of 30 L of buffer containing 1 x reverse transcription
buffer [50 mM KC1, 10 mM Tris-HCI (pH 8.3), 5.5 mM MgCl,, 1 mL/L Tween 20], 1.25 mM of each deoxynucleoside
triphosphate, 4 units of rRNasin, and 80 U of MMLYV reverse transcriptase (Promega; without primers) and incubation
at 37 °C for 2 h. From each 30-pL reaction, 4 pL of cDNA is transferred directly to 384-well PCR plates, and 5 pL of
TagMan universal master mixture (Applied Biosystems) and 1 p.L of oligonucleotide cocktail (5 wM each of the forward
and reverse primers, and 1-2 uM TagMan probe) are added. PCR may be carried out in a PRISM 7900HT (Applied
Biosystems), with 1 cycle of 95 °C for 10 min followed by 45 cycles of 95 °C for 30 s, 55 °C for 30 s, and 60 °C for 1 min.
Each gene is amplified in separate wells. The cycle threshold (Ct), i.e., the cycle at which certain amounts of PCR
products (based on fluorescence) are generated, is determined with analytical software (SDS; Applied Biosystems).
[0022] To construct calibration curves for quantification, long synthetic DNA oligonucleotides containing sequences
of the forward and reverse primers and TagMan probes are synthesized for each target. The TagMan probe for control
RNA34, for example, is CCAAGGCCCAGCCCTCACACA (SEQ ID No. 1). Alternatively, SYBRGreen PCR may be
employed. Each oligonucleotide may be purified by HPLC to a purity of >95%. Each PCR contains 10-10¢ molecules/
well of these template oligonucleotides. The calibration curve for control RNA34 generated by DNA oligonucleotides
may be used to convert the Ct values of the samples to molecules/PCR well (4 L of cDNA), which are then multiplied
by 7.5 (30 divided by 4) to obtain molecules/sample (30 wL of cDNA). The percentage recovery of RNA34 is obtained
by dividing these values by the amounts of RNA34 in the original 60 pL of lysis buffer (6 x 105 = 107/mL x 60 pL). For
native mRNA, the molecules/PCR well are determined as described above with the respective calibration curves, and
then these values are converted to molecules per microliter of blood by multiplying by 7.5 (30 divided by 4), dividing by
the percentage recovery of RNA34 in each sample, and dividing by the volume of blood added to each well of the
filterplates (usually 50 pL). The mean (SD) is calculated from friplicate aliquots of whole blood and the Student t-test
may be used for statistical analyses.

[0023] In embodiments, the expression profile of TNF receptor superfamily (TNFRSF) mRNA was characterized
among various cancer specimens by using the mRNA quantitation system (Hem(A)*) described above. Then the induc-
ibility of TNF superfamily (TNFSF) mRNA was quantitated by stimulating heparinized whole blood with mouse anti-
human T cell receptor monoclonal antibody or heat-aggregated IgG as ex vivo models of cytotoxic T-cell mediated
reaction and antibody dependent cell cytotoxicity (ADCC), respectively. Significant induction or reduction in the expres-
sion levels was calculated using statistical methods well known in the art; a p value of 0.05 or less was employed. The
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substantial individual-to-individual variation shown indicates that embodiments of the present invention may be employed
in laying the groundwork for individualized cancer immunotherapy.

Example 1

[0024] The mRNA quantitation method described above was employed to quantitate all types of TNF superfamily
mMRNA, both with and without ex vivo stimulation using heat-aggregated 1gG (HAG), which was employed as a model
of immune complex stimulation (see Ostreiko et al., Production and characterization of heat-aggregated IgG complexes
with predetermined molecular masses: light-scattering study, Immunol Lett. 1987;15:311-6). The immune complex is
formed when IgG molecules bound to a target cell bind with high avidity to Fc receptors on a leukocyte, causing cross-
linking of the Fc receptors and generation of a leukocyte activation signal.

Triplicate aliquots of 50 pL each of heparinized whole blood was incubated with 200 pwg/mL HAG at 37°C for 2 hours.
Then blood samples were applied to 96-well filterplates to trap leukocytes, and cell lysates were transferred to 96-well
oligo(dT)-immobilized microplates for isolation of poly(A)* mRNA as described above. cDNA was synthesized on the
microplates and was used for real-time polymerase chain reaction (PCR) in 384-well plates by monitoring SYBR Green
fluorescence (see Morrison et al., Quantification of low-copy transcripts by continuous SYBR Green | monitoring during
amplification, Biotechniques 1998;24:954-8, 960, 96). In brief, SYBR Green PCR was conducted by diluting cDNA 3-4
fold in water, and transferring 4 I cDNA solution directly to 384-well PCR plates, to which 5 .l of a master mix (BioRad,
Hercules, CA) and 1 pl of oligonucleotide cocktail (15 wM each of forward and reverse primer) were applied, and
conducting PCR in PRISM 7900HT (ABI), with one cycle of 95°C for 10 min followed by 45 cycles of 95°C for 30 sec
and 60°C for 1 min. Each gene was amplified in separate wells.

[0025] The Ct was determined by analytical software (SDS, ABI). The PCR conditions were carefully optimized, so
that a single appropriate peak was detected on melting curve analysis without any primer dimers. To validate the assay
conditions, synthetic RNA34 was spiked into the lysis buffer, and this RNA34 was also quantitated by real time PCR.
The sequence specificity of primers was confirmed by blast analysis (http://www.ncbi.nim.nih.gov/BLAST). The Ct was
set equal to the PCR cycle where certain amounts of PCR products were generated, and delta Ct (ACt) was also
calculated by subtracting the Ct values of the un-stimulated samples from those of the stimulated samples. Since Ct is
a log scale, 1 ACt means double or one half in quantity, and a negative ACt indicates an increase in expression.
[0026] The results are shown in Figures 1A and 1B. In the Figures, TNFSF mRNAs (1-18) and spiked control RNA34
were quantitated by SYBR Green real time PCR. ACt values of 3, 2, 1, 0, -1, -2, and -3 indicate 1/8, 1/4, 1/2,0, 2,4, 8
fold increases, respectively. In Figure 1A, each symbol is the mean value from each individual. The O symbol indicates
a significant increase (p<0.05), while the A symbol indicates a significant decrease (p<0.05), and X indicates no change.
Figure 1B shows the results of repeating the analysis twice in 2 consecutive days using the same individuals. The
symbols are the mean = standard deviation from each individual. ®: TNFSF-2 (TNFo), A: TNFSF-8, ¢: TNFSF-15,
respectively. The solid line is the line where two data sets are identical. The dotted lines indicate +0.5 ACt.

[0027] This technique was capable of detecting basal levels of all members of TNF superfamily mRNA in blood
leukocytes. As shown in Figure 1A, significant induction of TNF superfamily mRNA was identified when whole blood
was exposed to HAG. Although large individual-to-individual variation exists, the dominant TNF superfamily mRNAs
were TNF superfamily subtypes 2 (TNF ), 8, and 15. These mMRNAs exhibited a HAG-induced response in, respectively,
80% (12/15), 73% (11/15), and 60% (9/15) of the tested individuals. TNF superfamily subtypes 1, 3, 4, 6 (i.e., FasL), 7,
9,10(i.e., TRAIL), 14, and 18 mRNAs exhibited a HAG-induced response in atleast one tested individual. TNF superfamily
subtypes 5, 11, 12, 13, and 13B mRNAs exhibited no HAG-induced response in any of the tested individuals. At least
one of TNF superfamily subtypes 2, 8 and 15 was induced by HAG exposure in every tested individual. For example,
three individuals that exhibited no HAG-induced TNF superfamily subtype 2 response all exhibited a subtype 15 response,
whereas six individuals that exhibited no HAG-induced subtype 15 response exhibited a subtype 2 response. Four
individuals in which TNF superfamily subtype 8 exhibited no HAG-induced response did exhibit a response in either
subtype 2 or subtype 15. The ACt of the control, spiked RNA34, was all within = 0.5, as shown in Figure 1A. In order
to further validate these experiments, blood samples were obtained from the same individuals twice in 2 consecutive
days. As shown in Figure 1B, the values for TNF superfamily subtypes 2, 8, 15 and RNA34 were reproducible within =
0.5 standard deviation. The variation within triplicate whole blood aliquots in each sample was also less than 0.5 ACt
(Figure 1B, X-Y bar in each symbol).

[0028] This method may be applied in the following manner in an embodiment. Specimens of cancers removed from
mammalian patients undergoing surgical removal or biopsy are analyzed for IgG deposition, infiltration of mononuclear
leukocytes, and the type of TNF-R superfamily subtypes expressed on cancer cells. Blood samples are then obtained
from the same individuals, and subjected to analysis to determine which types of TNF superfamily mRNA are induced
by HAG stimulation and to what degree. Individuals are classified into a group in which the induced TNF superfamily
and the expressed TNF-R match and a group in which they do not match. The results of a comparison of clinical outcomes
in the 2 groups will reveal that the matching group exhibits a lesser severity of prognosis. If the cancer mass is small,
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such as with early invisible metastatic lesions, appropriate TNF superfamily-mediated immune system attack may be
sufficient to prevent cancer relapse. The clinical outcomes compared should thus include the length of remission, and
frequency of relapse (metastasis).

Example 2

[0029] DNA sequences of TNF-R superfamily and TNF superfamily mRNA were downloaded from GenBank, as shown
in Table 1, and the primer sequences shown in Table 2 below were designed by Primer Express (Applied Biosystems)
and HYBsimulator (RNAture). These sequences were designed at common regions among multiple transcripts if such
variants exist. No amplification happened without cDNA (no primer dimer), and a single peak was detected at melting

curve analysis.

Table 2: Primer sequences used

Target mMRNA  Forward Reverse

TNFRSF-1A°  CCTGCCAGGAGAAACAGAACA (SEQID  GGAGACACACTCGTTTTCTCTTAGAA (SEQID
No. 2) No. 3)

TNFRSF-1B CAAGCCAGCTCCACAATGG (SEQIDNo. TGACCGAAAGGCACATTCCT (SEQ ID No. 5)
4)

TNFRSF-3 CCTCCCGGGCTCTCTACAC (SEQIDNo. TCATGGGTGATAAATTGGTTCCT (SEQID No. 7)
6)

TNFRSF-4 ACGACGTGGTCAGCTCCAA (SEQIDNo. GCGGCAGACTGTGTCCTGTGT (SEQ ID No. 9)
8)

TNFRSF-5 GGCCAAGAAGCCAACCAATA (SEQID GAAGATCGTCGGGAAAATTGAT (SEQID No. 11)
No. 10)

TNFRSF-6 TGGCATCAACTTCATGGAAAGA (SEQID GCAAGAGTACAAAGATTGGCTTTTT (SEQID No.
No. 12) 13)

TNFRSF-7 CTGCAGAGCCTTGTCGTTACAG (SEQID GCTCCGGTTTTCGGTAATCC (SEQ ID No. 15)
No. 14)

TNFRSF-8 GGTTGAGGCAGCAAACAGATG (SEQID  GCCTGGTGGTTAAGGTCTGATG (SEQIDNo.17)
No. 16)

TNFRSF-9 CGTCGACTGCGTTGCTCTT (SEQID No. TTCTGCCCCGTTTAACAACAG (SEQ ID No. 19)
18)

TNFRSF-10A TGAGGACAATGCTCACAACGA (SEQID  TTGCTGCTCAGAGACGAAAGTG (SEQID No. 21)
No. 20)

TNFRSF-10B  CTGAGACAGTGCTTCGATGACTTT(SEQ CCATGAGGCCCAACTTCCT (SEQ ID No. 23)
ID No. 22)

TNFRSF-10C GGAAGTGTAGCAGGTGCCCTAGT (SEQ  ACCAAATTCTTCAACACACTGGATAT (SEQID
ID No. 24) No. 25)

TNFRSF-10D ATGGACTTACGAGGGTTCGACTTAG GGAAAAGAGATGTACAGCCTACAGTAGTAAGC
(SEQ ID No. 26) (SEQ ID No. 27)

TNFRSF-11A  GGAAACAGTAACTCCACGTTCATCT GCGAGGTCTGGCTGACGTA (SEQ ID No. 29)
(SEQ ID No. 28)

TNFRSF-11B  TGCAAACCCAGTGACCAGATC (SEQID  AAGGTGTCTTGGTCGCCATT (SEQ ID No. 31)
No. 30)

TNFRSF-12A°  CGCTGATCCAGTGACAATGTG (SEQID  GCGTCTGGGAGGCAGAGA (SEQ ID No. 33)
No. 32)

TNFRSF-14 CAGGGAGCCTCGTCATCGT (SEQIDNo. CACCCCTTGGCTTTCTTCTTT (SEQ ID No. 35)
34)

TNFSF-17 GGAGGAAGGCGCAACCAT (SEQID No. GCAGCTGGCAGGCTCTTG (SEQ ID No. 37)
36)

TNFRSF-18 AGTTTTGGCTTCCAGTGTATCGA (SEQ GCAGTCTGTCCAAGGTTTGCA (SEQ ID No. 39)
ID No. 38)

TNFRSF-25 CCTGCTCGCCCCTATCG (SEQID No.40) TTCACCCCCTCTCGACATTC (SEQ ID No. 41)

TNFSF-1 CAGCTATCCACCCACACAGATG(SEQID CGAAGGCTCCAAAGAAGACAGT (SEQIDNo.43)

No. 42)
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(continued)

Target mMRNA

Forward

Reverse

TNFSF-2

CGAAGGCTCCAAAGAAGACAGT (SEQID
No. 44)

CAGGGCAATGATCCCAAAGT (SEQ ID No. 45)

TNFSF-3 AGGGTGTACGTCAACATCAGTCA (SEQ  CACGGCCCCAAAGAAGGT (SEQ ID No. 47)
ID No. 46)

TNFSF-4 GCCCCTCTTCCAACTGAAGAA (SEQID  GGTATTGTCAGTGGTCACATTCAAG (SEQ ID
No. 48) No. 49)

TNFSF-5 CCACAGTTCCGCCAAACCT (SEQID No.  CACCTGGTTGCAATTCAAATACTC (SEQ ID No.
50) 51)

TNFSF-6 TGGCAGCATCTTCACTTCTAAATG (SEQ  GAAATGAGTCCCCAAAACAT CTCT (SEQ ID No.
ID No. 52) 53)

TNFSF-7 CACACTCTGCACCAACCTCACT (SEQID  TGCACTCCAAAGAAGGTCTCATC (SEQ ID No.
No. 54) 55)

TNFSF-8 ACCACCATATCAGTCAATGTGGAT (SEQ  GAAGATGGACAACACATTCTCAAGA (SEQ ID
ID No. 56) No. 57)

TNFSF-9 AGCTACAAAGAGGACACGAAGGA (SEQ  CGCAGCTCTAGTTGAAAGAAGACA (SEQ ID No.
ID No. 58) 59)

TNFSF-10 GGGAATATTTGAGCTTAAGGAAAATG  AAAAGGCCCCGAAAAAACTG (SEQ ID No. 61)
(SEQ ID No. 60)

TNFSF-12 TACTGTCAGGTGCACTTTGATGAG(SEQ CGCAGTGGCTGAGAATTCCT (SEQ ID No. 63)
ID No. 62)

TNFSF-13 ATATGGTGTCCGAATCCAGGAT (SEQID  CCTGACCCATGGTGAAAGTCA (SEQ ID No. 65)
No. 64)

TNFSF-13B  ATGCCTGAAACACTACCCAATAATT GCAAGTTGGAGTTCATCTCCTTCT (SEQ ID No.
(SEQ ID No. 66) 67)

TNFSF-14 CGTCCGTGTGCTGGATGA (SEQIDNo.  CATGAAAGCCCCGAAGTAAGAC (SEQID No. 69)
68)

TNFSF-15 TGCGAAGTAGGTAGCAACTGGTT (SEQ  CCATTAGCTTGTCCCCTTCTTG (SEQ ID No. 71)
ID No. 70)

TNFSF-18 CGGCTGTATAAAAACAAAGACATGAT TCCCCAACATGCAATTCATAAG (SEQ ID No. 73)
(SEQ ID No. 72)

RNA34 AGCCCCCTCACTCCCAAA (SEQIDNo.  GGGTGCTGTGCTTCTGTGAAC (SEQ ID No. 75)

74)

[0030] The quantity of each mRNA was determined by the method described above as modified below. In brief,
approximately 125 mg of frozen cancer specimens were mixed with 1 mL lysis buffer supplemented with 1% 2-mecap-
toethanol (Bio Rad), 0.5 mg/mL proteinase K (Pierce,) 0.1 m/mL salmon sperm DNA (5 Prime Eppendorf/Brinkmann),
0.1 mg/mL E. coli tRNA (Sigma), 10 nM each of specific reserve TNF-R superfamily subtype primers, and 107 mole-
cules/mL of synthetic RNA34 as an external control, and homogenized by Polytron (Brinkmann). Seventy pL of these
lysates were applied to oligo(dT)-immobilized microplate (GnePlate, RNAture) formRNA purification. Following overnight
incubation at 4°C, the microplates were washed with 100p.L plain lysis buffer 3 times, and then with 150.L wash buffer
(0.5 mol/L NaCl, 10mmol/L Tris, pH 7.4, 1 mmol/L EDTA) 3 times at 4°C. The cDNA was directly synthesized in each
well by adding 30 L buffer containning 1x RT-buffer (50mmol/L KCI, 10 mmol/L Tris-HCI, pH 8.3, 5.5 mmol/L MgCl,,
no dithiothreitol), 1.25 mmol/L each of dNTP, 4 units rRNasin, and 80 units pf MMLV reverse transcriptase (Promega)
(without primers), and incubation at 37°C for 2 hours. 100 pL of water was added to these 30 pL of cDNA, and 4 pL
cDNA were transferred to 384-well PCR plates, to which 5 pL iTag SYBR master mix (BioRad) and 1 p.L primer cocktail
(10 wmol/L each of forward and reverse primer) were applied, and PCR was conducted in a PRISM 7900HT (Applied
Biosystems), with one cycle of 95°C for 10 min followed by 45 cycles of 95°C for 30 sec, and 60°C for 1 min. Each gene
was amplified in separate wells. The cycle threshold (Ct), which was the cycle of PCR to generate certain amounts of
PCR products (fluorescence), was determined using analytical software (SDS, Applied Biosystems). No amplification
was confirmed without cDNA (no primer dimers), and a single peak was detected at melting curve analysis. In order to
compare multiple samples among 20 different MRNAs, each Ct was subtracted by the Ct of TNFRSF1A from the same
sample (ACt, Y-axis). The positive Ct means lower expression than TNFRSF1A, and 1 ACt means one half of expression.
Each symbol represents the mean value from single specimen. The left-hand side (Oe) of each column in Figure 2



10

15

20

25

30

35

40

45

50

55

EP 1 964 931 B1

shows the results from samples of adenocarcinoma including colon, liver, stomach, uterus, and 3 cases of breast cancer
(#), and melanoma. The right-hand side (A) shows the results from squamous cell carcinoma, including lung, pharynx,
tongue and cervical cancer samples.

[0031] As for the analysis of the induction of TNF superfamily mRNA in heparinized whole blood by anti-human T cell
receptor (TCR) monoclonal antibody, the results of which are shown in Figure 3, sixty pL of whole blood was stimulated
at 37°C for only 2 hours in triplicate with 5 pg/mL anti-TCRo/f or control IgG.. Fifty L of blood samples were applied
to filterplate to trap leukocytes followed by lysis in the membranes by adding lysis buffer, as described above. The
purification of poly(A)* mRNA, cDNA synthesis, and real time PCR were conducted as described above. The ACt was
calculated by subtracting the Ct values of control IgG from the Ct of anti-TCRo/f. Each symbol represents the mean
ACt from triplicate blood aliquots of single individual. Synthetic RNA34 spiked into the lysis buffer was also quantitated
to validate each assay as an external control.

[0032] The cycle threshold (Ct), which was the cycle of PCR to generate certain amounts of PCR products (fluores-
cence), was determined using analytical software (SDS, Applied Biosystems). Although DNA chip technology (see
Schena et al, Quantitative monitoring of gene expression patterns with a complementary DNA microarray, Science 1995;
270:467-70) is capable of analyzing many genes simultaneously, it lacks the capability of exact quantitation, and generally
requires more than 3 folds increases as meaningful results. In contrast, the DNA quantitation technology described
above provides more accurate quantitation by considering mRNA recovery and cDNA synthesis efficiency in each
sample, and as small as 150% (1.5-fold) changes can be detected with statistical significance. Thus, each mRNA was
analyzed by SYBR Green real time PCR (see Morrison et al., Quantification of low-copy transcripts by continuous SYBR
Green | monitoring during amplification, Biotechniques 1998 Jun;24(6):954-8, 960, 962) individually from each cDNA
prepared by this method, as described above.

[0033] Figure 2 shows the results of TNF-R superfamily mRNA expression in various cancers (colon, breast, liver,
stomach, uterus, melanoma, lung, pharynx, tongue, and cervix). In order to compare multiple samples among 20 different
mRNAs, the Ct of TNF-R superfamily subtype 1A from the same sample was subtracted from each observed Ct (ACt,
Y-axis). A positive Ct value means a lower level of expression than TNFR superfamily subtype 1A, and 1 ACt means
one-half the level of expression. As shown in Fig. 2, almost all cancer tissues expressed high levels of TNF-R superfamily
subtypes 1A, 3, 12A, and 14. This indicates that if cancer-infiltrating leukocytes are capable of producing TNF superfamily
subtype 1 (i.e., lymphotoxin) (corresponding to TNF-R superfamily subtype 3), TNF superfamily subtype 2 (i.e., TNFo)
(corresponding to TNF-R superfamily subtypes 1A and 1B), TNF superfamily subtype 12 (corresponding to TNF-R
superfamily subtype 12A), TNF superfamily subtype 14 (corresponding to TNF-R superfamily subtype 14) or a combi-
nation of these ligands at infiltrating sites, any of these types of cancers may be eradicated. Although the expression
levels of TNF-R superfamily subtypes 4, 5, 8, 9, 11A and 11B, and 17 were very low in the assessed samples (Fig. 2 ),
the possibility that other samples may express these receptor subtypes cannot be ruled out. Accordingly, the inducibility
of TNF superfamily subtype 4 (corresponding to TNF-R superfamily subtype 4), TNF superfamily subtype 5 (i.e., CD40
ligand) (corresponding to TNF-R superfamily subtype 5), TNF superfamily subtype 8 (i.e., CD30 ligand) (for TNF-R
superfamily subtype 8), and TNF superfamily subtypes 13 and 13B (corresponding to TNF-R superfamily subtype 17)
in leukocytes may also be important for cancer immunotherapy. Although huge individual-to-individual variation exists,
the inducibility in leukocytes of TNF superfamily subtype 6 (i.e., Fas ligand) (for TNF-R superfamily subtype 6), TNF
superfamily subtype 7 (i.e., CD27 ligand) (for TNF-R superfamily subtype 7), TNF superfamily subtype 11 (for TNF-R
superfamily subtypes 11A and 11B), TNF superfamily subtype 18 (for TNF-R superfamily subtype 18), and TNF super-
family subtype 15 (i.e., ligand of DR3) (for TNF-R superfamily subtype 25) may be important for cancers in which
expression levels of the corresponding receptors are high. Although TNF-R superfamily subtype 10A mRNA exhibited
high expression in cancers, the mRNA expression of decoy receptor TNF-R superfamily subtype 10B (see Sheridan et
al., Control of TRAIL-induced apoptosis by a family of signaling and decoy receptors, Science 1997 Aug 8;277(5327):
818-21 and Pan et al., An antagonist decoy receptor and a death domain-containin receptor for TRAIL, Science 1997
Aug 8;277(5327):815-8) was higher than TNF-R superfamily subtype 10A. Nevertheless, TNF-R superfamily subtype
10 (i.e., TRAIL) may still be a useful target for therapy of some cancers. There is no major difference between adeno-
carcinoma/melanoma (shown on the left-hand side of each column in Figure 2) and squamous cell carcinoma (shown
on the right-hand side of each column in the Figure).

[0034] The T-cell receptor (TCR) is the cell surface molecule of cytotoxic T cells that recognizes specific foreign non-
self molecules. The TCR’s role in the initial steps of antigen presentation, as well as cancer killing, is well known (see,
e.g., Mami-Chouaib, Antitumor cytotoxic T-lymphocyte response in human lung carcinoma: identification of a tumor-
associated antigen, Immunol Rev. 2002 Oct;188:114-21). Although typical experiments in cellular immunology employ
pure systems using isolated cells suspended in an artificial solution, the mRNA assay employed in the present embod-
iments permits the identification of changes in various mRNA levels after ex vivo stimulation of whole blood. Because
the latter is more physiological than the former pure system, the present embodiments employ a simulation of TCR-
target molecule interactions in whole blood, where cell-to-cell and cell-to-plasma interactions exist.

[0035] Since whole blood contains not only cytotoxic T cells, but also other types of leukocytes, the TCR was stimulated
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specifically by anti-human o/ TCR mouse monoclonal IgG1 k ("anti-TCR," obtainable from BioLegend). As a control,
the same concentrations of purified mouse 1gG1 k (also obtainable from BioLegend) were also used. 60 pL of whole
blood was stimulated at 37°C for only 2 hours in triplicate with 5 pg/mL anti-TCR or control

[0036] IgG. The dose and incubation time were determined by preliminary analysis of the effect of anti-TCR antibody
on TNFSF mRNA expression in peripheral blood leukocytes, the results of which are shown in Figure 4A and 4B. With
respect to dose response and kinetics, as shown in Figure 4A, triplicate aliquots of 60 pL each of heparinized whole
blood was mixed with PBS (O), 10 (M) or 1 (#) r.g/mL mouse anti-human o/f TCR IgGlk, or 10 () or 1 (0) w.g/mL purified
mouse IgGlk, and incubated at 37°C for 0-7 hours. Then TNFSF-2 mRNA was quantitated as described above. With
respect to kinetics, as shown in Figure 4B, the ACt of TNFSF-2 (+), TNFSF-5 (0), TNFSF-6 (0), TNFSF-9 ('), and TNFSF-
14 (A) were calculated by subtracting the Ct values of control IgG therefrom. Each data was the mean=standard
deviation from ftriplicate aliquots of whole blood. The ACt was calculated by subtracting the Ct values obtained using
control IgG from the Ct values obtained using anti-TCR.

[0037] As shown in Fig. 3, anti-TCR stimulation specifically induced TNF superfamily subtypes 2, 5, 6, 9, 10, and 14.
The results of TNF superfamily subtypes 2 and 14 are particularly interesting, because the mRNA expression levels of
these receptors were high in all types of cancers (see Fig. 2). Simultaneous activation of multiple TNF/TNF-R superfamily
subtype-related cascades may prevent resistance mechanisms of cancer cells, similarly to combination chemotherapy.
The results obtained with control synthetic RNA34 spiked into the lysis buffer showed very small changes, less than
+0.3 ACt (RNA34 in Fig. 3), suggesting that the assay system is reliable. More importantly, the TCR responses exhibited
substantial individual-to-individual variation, and 6 out of 9 (66%) and 5 out of 9 (56%) individuals failed to show anti-
TCR-mediated induction of TNF superfamily subtypes 2 and 14, respectively. Furthermore, the individuals who showed
negative TNF superfamily subtype 2 responses also showed negative TNF superfamily subtype 14 responses. However,
these individuals did show other positive TNF superfamily ligands.

Example 3

[0038] In this embodiment, as in Example 1, heat-aggregated human IgG (HAG), which is used widely as a model of
the immune complex as found in ADCC, was used to stimulate the Fc receptors of leukocytes in whole blood. In brief,
human IgG (Sigma) was suspended in PBS at 20 mg/mL and heated at 63°C for 20 min. Sixty pL of whole blood was
stimulated at 37°C for only 2-4 hours in triplicate with 200 wg/mL HAG or control phosphate-buffered saline (PBS). The
dose of HAG and incubation time were determined by preliminary analysis, as shown in Figures 5 and 6.

[0039] Figure 5A shows the results of an analysis of the dose response. Triplicate aliquots of 60 p.L each of heparinized
whole blood were mixed with various concentrations of human IgG (O), or HAG (@) and incubated at 37°C for 2 hours.
Figure 5B shows the results of an analysis of kinetics. Triplicate aliquots of 60 uL each of heparinized whole blood was
mixed with PBS (O), or 200 mg/mL HAG (®) and incubated at 37°C for 0-12 hours. TNFSF-15 mRNA was then quantitated.
Each data was the mean=*standard deviation from triplicate aliquots of whole blood.

[0040] Figure 6 shows the results of an analysis of reproducibility. Blood was drawn from the same individuals within
1-3 days, and HAG-induced TNFSF mRNA and control RNA34 was quantitated. The symbols indicate O: RNA34, @:
TNFSF-2, ¢: TNFSF-8, and A: TNFSF-15, respectively. Each data was the mean=standard deviation from triplicate
aliquots of whole blood. The solid line is the line where two data are identical. The dotted lines indicate +0.5 ACt.
[0041] As shown in Fig. 7, HAG mainly induced expression of TNF superfamily subtypes 2, 8, 14, 15, and 18. The
induction of TNF superfamily subtype 15 was higher than that of the TNF superfamily subtypes obtained with anti-TCR
stimulation (Fig. 3). Moreover, HAG responses exhibited substantial individual-to-individual variation. Some individuals
expressed TNF superfamily subtype 15 alone, and others expressed TNF superfamily subtypes 2 and 8 without TNF
superfamily subtype 15 responses. Interestingly, all individuals showed at least 1 TNF superfamily response. The results
of control RNA34 spiked into the lysis buffer showed very small changes of less than +0.6 ACt (RNA34 in Fig. 3),
suggesting that the assay system is reliable. In order to test the reproducibility of the assay, blood was drawn from the
same individuals twice within 1-3 days. However, the results were very similar, with ACt differences of less than 0.5 (Fig.
6). Among nine individuals whose blood was tested independently using HAG and anti-TCR stimulation, the TNF su-
perfamily subtype 15 expression response induced by HAG stimulation did not correlate with the TNF superfamily
subtypes 2 and 14 expression response induced by anti-TCR stimulation.

Example 4

[0042] In this embodiment, whole blood from several individuals was subjected to HAG stimulation, and the changes
in the mRNA levels of a group of chemokines were assessed in the same manner as described in Example 1. RNA34
and CD4 mRNA were employed as controls. The forward and reverse primer sequences for the assayed chemokine
mRNAs are shown in Figure 8.

[0043] The results of the analysis are shown in Figure 9. In the Figure, the circles indicate individuals in which the
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particular chemokine mRNA level was significantly induced by HAG stimulation. Triangles indicate a significant reduction
in the mRNA level after stimulus, while X symbols indicate no significant change. As can be seen from Figure 9, the
responses were varied among individuals, although there were points of commonality: for example, all of the tested
individuals showed significant induction of CCL-3 and -20; CXCL-1, -2, and -3; and IL-8 and -1B.

[0044] These results indicate that it will be possible to identify the likelihood that a cancer patient will be able to recruit
more leukocytes to the diseased area, and if a connection is established between specific chemokines and specific
leukocyte populations, data such as that shown in Figure 9 could be used to assess the likelihood of recruiting leukocyte
populations capable of effectively combating the tumor, based on TNF/TNF-R matching analysis between the leukocyte
population recruited and the tumor cells.

Example 5

[0045] In this embodiment, the effects of various dietary components such as supplements on the HAG-induced
changes in TNF superfamily subtype 3 mRNA levels were assessed. "Dietary components" refers to any compound or
substance that may be ingested by amammal, while "dietary supplements" indicates those beneficial dietary components,
such as vitamins and natural extracts, that are used to supplement the diet of mammals, as well as other chemical
compounds such as pharmaceuticals. As such, "dietary component" is broader and subsumes "dietary supplements"
within it. The dietary components employed were: vitamin A (10 nM, final concentration), genistein (soy) (100 nM),
curcumin (spice turmeric) (100 nM), and quercetin (plant pigments flavonoids) (100 nM). All of these dietary components
have reported effects on the immune system or cancer or both. Vitamin A is known to stimulate the immune system.
Genistein has been found in some studies to have anticarcinogenic activity; possible mechanisms of action include
upregulation of apoptosis, inhibition of angiogenesis, inhibition of DNA topoisomerase Il and inhibition of protein tyrosine
kinases. Curcumin has proapoptotic effects in neoplastic cells and interferes with the activity of the transcription factor
NF-xB, which is often highly overexpressed in such cells. Quercetin has been shown to boost natural killer cell activity
in rats and to inhibit degranulation of mast cells, basophils and neutrophils. In this embodiment, phosphate-buffered
saline was employed as a control.

[0046] Heparinized whole blood was pre-incubated with various dietary supplements at 37 °C for 1 hour (at the blood
concentrations described above), then stimulated with 1.2 uL of heat-aggregated IgG for four hours. The blood was
then incubated at 37°C for 2 hours. The level of TNF superfamily subtype 3 mRNA was then assessed using the method
described in Example 1. The primer sequences are given in Table 2 above. TNF superfamily subtype 3 is also known
as lymphotoxin-alpha (LT alpha), tumor necrosis factor-beta (TNF-beta), and lymphotoxin-beta (LT beta). Secreted LT
alpha assembles as a soluble homotrimer, LT alpha 3. Secreted LT alpha also complexes with the membrane-associated
LT beta to generate two types of heterotrimers, LTalpha 1/beta and LT alpha 2/beta 1. Subtype 3 is expressed by
activated naive CD4 cells, unpolarized IL-2-secreting effectors, and Th1 effectors, and subtype 3-specific receptors are
expressed by some tumor cells.

[0047] The results are shown in Figure 10. In Figure 10, the open circles indicate TNF superfamily subtype 3 values
obtained using a PBS control, while closed circles indicate subtype 3 values obtained when using the HAG stimulus.
Basal levels of subtype 3 mRNA were unchanged by pretreatment with dietary supplements (open circles). However,
the results indicate that HAG caused a significant (p=0.03) induction of TNF superfamily subtype 3 expression in blood
exposed to quercetin. If this individual also had tumor cells expressing the appropriate TNF-R subtype (subtype 3), an
increase in the expression of this gene may increase apoptosis of the tumor cells, so that quercetin would be a good
candidate for inclusion in a diet having anti-cancer properties for this individual. The Y-axis values in Figure 10 show
the cycle threshold (Ct). Each symbol is the mean + S.D. from triplicate aliquots of 50 mL heparinized whole blood.
[0048] One of skill in the art will appreciate that it would also be possible to screen pharmaceuticals and other chemical
compounds for similar effects on the expression of particular TNF superfamily subtypes or chemokines, so that the
system of the present embodiment may be broadly employed to screen for substances useful in mounting an immune
response to cancer in a particular individual.

[0049] Cancer infiltrating leukocytes are often observed in surgically removed tissue specimens by pathological ex-
aminations. However, these findings are not always an unambiguous good sign for patients: cancer progressions some-
times occur even when leukocyte infiltration exists. Pathologists are often puzzled when this occurs. The present em-
bodiments provide a further refinement of this technique: matching TNF-R superfamily subtypes in cancer cells and
TNF superfamily subtypes in infiltrating leukocytes may be a good prognostic sign, particularly when chemokine induction
is also demonstrated. Pathological analyses of infiltrating leukocytes are difficult to interpret, because we do not know
whether each leukocyte encounters cancer cells and whether the TNF superfamily cascade is activated or not. Quantitated
base line TNF superfamily mRNA levels are also difficult to interpret. Instead, the embodiments of the present invention
employ an analysis of functional changes in the expression of TNF superfamily mRNA subtypes after anti-TCR or HAG
stimulation. Since infiltrating leukocytes come from the blood stream, the ex vivo functional assays of the present
embodiments will be useful tools for the analysis of immune functions not only in cancer patients, but also in patients
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suffering from other diseases such as autoimmune diseases, inflammation, transplantation, etc., in terms of diagnostics,
therapeutic monitoring, prognostic markers, and identification of effective immunomodulatory drugs, monoclonal anti-
body-based medicines, gene therapies and vaccines. The assay is simple and physiological (2-4 hours incubation of
whole blood without isolation of leukocytes), accurate with meaningful statistical analysis (triplicate aliquots of whole
blood as starting materials), and sensitive (60 L whole blood is enough for all 17 TNF superfamily subtype mRNA
quantitations). Due to an extremely small variation in the mRNA data among triplicate aliquots of whole blood, the assay
permits the identification of significant changes in gene expression as small as 0.5-1.0 ACt in many cases, which is far
better than DNA chip-based methodologies or conventional real time PCR. The number of NK cells or cytotoxic T-cells
can be quantitated by flow cytometric analysis or immunohistochemical staining, where each cell population is identified
by specific cell surface markers. However, it is unclear whether these marker-positive cells really have the expected
function at the time of the analysis. Although the method of the present embodiments does not identify a specific cell
population with the stimulation responses of each TNF superfamily subtype mRNA, it shows the function as a whole,
which is useful for the understanding of individual people. The wide individual variations obtained may lead to the
discovery of the specific genetic makeup of individuals. Although the TNF superfamily response showed good repro-
ducibility within 1-3 days (Fig. 6), it can also changes over a long period of time as well as by administration of dietary
supplements and exercise, suggesting the involvement of non-genetic factors. Thus, the methods of the present em-
bodiments represent an advance toward future individualized cancer immunotherapies.

[0050] Such individualized cancer immunotherapies will be based on increasing the expression of the appropriate
TNF superfamily subtypes in blood leukocytes, as well as recruiting subtype-specific leukocytes via appropriate chem-
okine signaling. The system and method of the embodiments described above will be useful in drug screening, validation,
and clinical trials. Moreover, the same system can be applicable to autoimmune diseases, where inhibition of appropriate
TNF superfamily will be the drug target.

[0051] An abundant supply of appropriately equipped police officers in the city is only meaningful when they are
dispatched to the crime scene. If an officer encounters a group of criminals, his or her primary job is to call help to bring
more colleagues to the scene rather than to try to arrest them alone. For cytotoxic T-cells, this action may correspond
tothe release of chemotactic factors, such as CCL and CXCL chemokines, and interleukins (ILs) (sequences are available
from GenBank and UniGene). Thus, monitoring HAG inducibility of CCLs, CXCLs, and in peripheral blood leukocyte is
also important. Like a police dispatcher, an oncologist may be able to orchestrate each patient's own immune cells by
monitoring their supply in peripheral blood.

SEQUENCE LISTING
[0052]

<110> Hitachi Chemical Research Center, Inc.
Hitachi chemical Co. Ltd.

<120> Method for predicting immune response to neoplastic disease based on MRNA, expression profile in neo-
plastic cells and stimulated leukocytes
<130> P718364EP-PCT-DIV1

<150> US60/688,744

<151> 2005-06-08

<150> EP06772657.0

<151> 2006-06-08

<150> US60/735,508

<151> 2005-11-11

<160> 167

<170> Patentln version 3.3

<210> 1

<211> 21

<212> DNA

<213> Artificial

<220>

<223> Primer

<400> 1

ccaaggccca gecctcacac a 21
<210> 2

<211> 21

<212> DNA
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<213> Artificial

<220>

<223> Oligonucleotide
<400> 2

cctgccagga gaaacagaac a
<210> 3

<211> 26

<212> DNA

<213> Artificial

<220>

<223> Oligonucleotide
<400> 3

ggagacacac tcgttttctc ttagaa
<210> 4

<211>19

<212> DNA

<213> Artificial

<220>

<223> Oligonucleotide
<400> 4

caagccagct ccacaatgg
<210>5

<211> 20

<212> DNA

<213> Artificial

<220>

<223> Oligonucleotide
<400> 5

tgaccgaaag gcacattcct
<210> 6

<211>19

<212> DNA

<213> Artificial

<220>

<223> Oligonucleotide
<400> 6

cctceegggc tetctacac
<210>7

<211>23

<212> DNA

<213> Artificial

<220>

<223> Oligonucleotide
<400>7

tcatgggtga taaattggtt cct
<210> 8

<211>19

<212> DNA

<213> Artificial

<220>
<223> Oligonucleotide

<400> 8
acgacgtggt cagctccaa

<210>9
<211> 21

EP 1 964 931 B1

21

26
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<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 9
gcggcagact gtgtcctgtg t

<210>10
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 10
ggccaagaag ccaaccaata

<210> 11
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 11
gaagatcgtc gggaaaattg at

<210>12
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 12
tggcatcaac ttcatggaaa ga

<210> 13
<211>25
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 13
gcaagagtac aaagattggc ftttt

<210> 14
<211> 22
<212> DNA
<213> Artificial

21

20
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25
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<220>
<223> Oligonucleotide

<400> 14
ctgcagagcec ttgtcgttac ag

<210> 15
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 15
gcteegattt tcggtaatee

<210> 16
<211>21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 16
ggttgaggca gcaaacagat g

<210> 17
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 17
gcctggtggt taaggtctga tg

<210> 18
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 18
cgtcgactgc gttgctctt

<210>19
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

EP 1 964 931 B1
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<400> 19
ttctgccecg tttaacaaca g 21

<210> 20
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 20
tgaggacaat gctcacaacg a 21

<210> 21
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 21
ttgctgctca gagacgaaag tg 22

<210> 22
<211> 24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 22
ctgagacagt gcttcgatga cttt 24

<210> 23
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 23
ccatgaggcc caacttcct 19

<210> 24
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 24
ggaagtgtag caggtgccct agt 23
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<210> 25
<211> 26
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 25
accaaattct tcaacacact ggatat 26

<210> 26
<211> 25
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 26
atggacttac gagggttcga cttag 25

<210> 27
<211> 32
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 27
ggaaaagaga tgtacagcct acagtagtaa gc

<210> 28
<211> 25
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 28
ggaaacagta actccacgtt catct 25

<210> 29
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 29
gcgaggtctg gctgacgta 19

<210> 30
<211> 21
<212> DNA

EP 1 964 931 B1
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<213> Artificial

<220>
<223> Oligonucleotide

<400> 30
tgcaaaccca gtgaccagat ¢

<210> 31
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 31
aaggtgtctt ggtcgcecatt

<210> 32
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 32
cgctgatcca gtgacaatgt g

<210> 33
<211>18
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 33
gcgtctggga ggcagaga

<210> 34
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 34
cagggagcct cgtcatcgt

<210> 35
<211>21
<212> DNA
<213> Artificial

<220>

21

20

21

18

19

EP 1 964 931 B1
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<223> Oligonucleotide

<400> 35
caccccttgg ctttcttctt t

<210> 36
<211>18
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 36
ggaggaaggc gcaaccat

<210> 37
<211>18
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 37
gcagctggca ggctcttg

<210> 38
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 38
agttttggct tccagtgtat cga

<210> 39
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 39
gcagtctgtc caaggtttgc a

<210>40
<211> 17
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 40

EP 1 964 931 B1
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cctgctegec cctateg 17

<210> 41
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 41
ttcaccccect ctcgacattc

<210> 42
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 42
cagctatcca cccacacaga tg

<210> 43
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 43
cgaaggctcc aaagaagaca gt

<210> 44
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 44
cgaaggctcc aaagaagaca gt

<210> 45
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 45
cagggcaatg atcccaaagt

<210> 46

EP 1 964 931 B1
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<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 46
agggtgtacg tcaacatcag tca

<210> 47
<211>18
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 47
cacggcccca aagaaggt

<210> 48
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 48
gcccctcttc caactgaaga a

<210> 49
<211> 25
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 49

ggtattgtca gtggtcacat tcaag

<210> 50
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 50
ccacagttcc gccaaacct

<210> 51
<211> 24
<212> DNA

EP 1 964 931 B1
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<213> Artificial

<220>
<223> Oligonucleotide

<400> 51
cacctggttg caattcaaat actc

<210> 52
<211>24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 52
tggcagcatc ttcacttcta aatg

<210> 53
<211> 24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 53
gaaatgagtc cccaaaacat ctct

<210> 54
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 54
cacactctgc accaacctca ct

<210> 55
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 55
tgcactccaa agaaggtctc atc

<210> 56
<211> 24
<212> DNA
<213> Artificial

<220>

EP 1 964 931 B1
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<223> Oligonucleotide

<400> 56
accaccatat cagtcaatgt ggat

<210> 57
<211>25
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 57
gaagatggac aacacattct caaga

<210> 58
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 58
agctacaaag aggacacgaa gga

<210> 59
<211> 24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 59
cgcagctcta gttgaaagaa gaca

<210> 60
<211> 26
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 60
gggaatattt gagcttaagg aaaatg

<210> 61
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 61

EP 1 964 931 B1
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aaaaggcccc gaaaaaactg 20

<210> 62
<211>24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 62
tactgtcagg tgcactttga tgag 24

<210> 63
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 63
cgcagtggct gagaattcct 20

<210> 64
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 64
atatggtgtc cgaatccagg at 22

<210> 65
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 65
cctgacccat ggtgaaagtc a 21

<210> 66
<211> 25
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 66
atgcctgaaa cactacccaa taatt 25

<210> 67
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<211> 24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 67
gcaagttgga gttcatctcc ttct 24

<210> 68
<211>18
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 68
cgtccgtgtg ctggatga 18

<210> 69
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 69
catgaaagcc ccgaagtaag ac 22

<210>70
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 70
tgcgaagtag gtagcaactg gtt 23

<210> 71
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 71
ccattagctt gtccccttct tg 22

<210> 72
<211> 26
<212> DNA
<213> Artificial
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<220>
<223> Oligonucleotide

<400> 72
cggctgtata aaaacaaaga catgat 26

<210>73
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 73
tccccaacat geaattcata ag 22

<210>74
<211>18
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 74
agccccctca ctcccaaa 18

<210>75
<211>21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 75
gggtgctgtg cttctgtgaa ¢ 21

<210>76
<211> 15
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 76
ggcctgegcec ttgga 15

<210> 77
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide
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<400> 77
gggcagtgec teagcattt

<210>78
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 78
ccattgtggc caaggagatc

<210>79
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 79
tgtccaggtg gtccatgga

<210> 80
<211> 28
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 80

EP 1 964 931 B1

19

20

19

cacagaattt catagctgac tactttga 28

<210> 81
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 81

tcgcttggtt aggaagatga ca

<210> 82
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 82

ggtattccaa accaaaagaa gca
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<210> 83
<211> 26
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 83

gttcagttcc aggtcataca cgtact

<210> 84
<211>21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 84

agtcgtcttt gtcacccgaa a

<210> 85
<211> 26
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 85

agctcatctc caaagagttg atgtac

<210> 86
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 86
tgtgctgacc ccacacaga

<210> 87
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 87
gctttggagt ttgggttttc ttg

<210> 88
<211> 26
<212> DNA

EP 1 964 931 B1
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<213> Artificial

<220>
<223> Oligonucleotide

<400> 88
agagctacac aagaatcacc aacatc 26

<210> 89
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 89
agacctcctt gccecgttt 19

<210>90
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 90
cccagaaagc tgtgatcttc aa 22

<210> 91
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 91
tcetgeaccc acttcttctt g 21

<210> 92
<211>21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 92
ccaaactggg caaggagatc t 21

<210> 93
<211> 24
<212> DNA
<213> Artificial

<220>
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<223> Oligonucleotide

<400> 93

ggcccaggtg tttcatataa ttct

<210> 94
<211> 27
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 94

EP 1 964 931 B1

24

tgcttcacct acactaccta caagatc 27

<210> 95
<211>18
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 95
gacaattccg ggcttgga

<210> 96
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 96
ccaagccagg tgtcatattc ct

<210> 97
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 97
tgagtagggc ttcagctttt tca

<210> 98
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 98

18
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caaggatccc aacctacctt tg

<210> 99
<211> 27
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 99
ggttgaccat tctttgctgt aataatt

<210> 100
<211>18
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 100
gggcagggcc atctgttc 18

<210> 101
<211> 24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 101
tctcaaggct ttgcaggtat ttaa

<210> 102
<211> 27
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 102
cagattccac aaaagttcat agttgac

<210> 103
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 103
ccggcctctc ttggttagg 19

<210> 104

22

27

24

27

EP 1 964 931 B1
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<211> 24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 104
ctgctgtagt gttcaccaca ctga

<210> 105
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 105
cagtctctgg atgatgcgtt ct

<210> 106
<211> 28
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 106
gatacacaga ccgtattctt catcctaa

<210> 107
<211> 26
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 107
tgaaagatga tagcattgat gtcaca

<210> 108
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 108
cgctctcagg cagagctatg t

<210> 109
<211> 21
<212> DNA
<213> Artificial

22

21

24

28

26

EP 1 964 931 B1
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<220>
<223> Oligonucleotide

<400> 109
cttgtccaga tgctgcatca g

<210> 110
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 110
gcgcegtggtg aaacacttc

<210> 111
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 111
atcggcacag atctccttat cc

<210> 112
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 112
cgaagcatcc cgtgttcact

<210> 113
<211> 18
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 113
gatgacaccc ggcttgga

<210> 114
<211> 22
<212> DNA
<213> Artificial

<220> <223>
Oligonucleotide

EP 1 964 931 B1
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<400> 114
caggagtgat cttcaccacc aa

<210> 115
<211>20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 115
ggcgtccagg ttettcatgt

<210> 116
<211> 17
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 116

gcgegectgg acttace 17

<210> 117
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 117
gtagaatatc gcagcaggca gat

<210> 118
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 118
ctgcttccaa tacagccaca ag

<210> 119
<211> 24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 119
gagcagctgt tactggtgaa ttca

EP 1 964 931 B1
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<210> 120
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 120
cgtgcttcac ctggctcaa 19

<210> 121
<211>21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 121
ggtgctcaaa ccactgtgac a 21

<210> 122
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 122
ggaaatgttt gccacaggaa ga 22

<210>123
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 123
totttcgtgt ttccectgat g 21

<210> 124
<211>16
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 124
ccactgcgcc caaacc 16

<210> 125

<211> 20
<212> DNA
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<213> Artificial

<220>
<223> Oligonucleotide

<400> 125
gcaggattga ggcaagcttt

<210> 126
<211>18
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 126
ccectggcca ctgaactg

<210> 127
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 127
tggatgttct tgaggtgaat tcc

<210> 128
<211> 23
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 128
ggaattcacc tcaagaacat cca

<210>129
<211>21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 129
gtggctatga cttcggtttg g

<210> 130
<211>18
<212> DNA
<213> Artificial

<220>

20

18

23

21

23

EP 1 964 931 B1
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<223> Oligonucleotide

<400> 130
ccgtceccagg cacatcac

<210> 131
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 131
gcaaattttc cttccattct tca

<210> 132
<211>19
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 132
agagctgcgt tgcgtttgt

<210> 133
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 133
tggcgaacac ttgcagatta ct

<210> 134
<211> 20
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 134
cagagctgcg ttgcacttgt

<210> 135
<211>23
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 135

18

23

19

20

22
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acacctgcag tttaccaatc gtt 23

<210> 136
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 136
tctggaattc atcccaaaaa ca 22

<210> 137
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 137
acttcgactt ggttgcaatg g 21

<210> 138
<211> 25
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 138
ccacctacaa tccttgaaag acctt 25

<210> 139
<211> 27
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 139
cagtgtagca atgatttcaa ttttctc 27

<210> 140
<211> 21
<212> DNA
<213> Artificial
<220>

<223> Oligonucleotide
<400> 140

tccacgtgtt gagatcattg c 21

<210> 141
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<211>21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 141
tcttgatggce cttcgattct g

<210> 142
<211>21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 142
aggacgctgt ctttgcatag g

<210> 143
<211> 25
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 143
gcatcgttgt cctttatttt ctttc

<210> 144
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 144
tgccagagcc aacgtcaag

<210> 145
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 145
cagccgggct acaatctga

<210> 146
<211> 22
<212> DNA
<213> Artificial

EP 1 964 931 B1
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21

25
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19
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EP 1 964 931 B1

<220>
<223> Oligonucleotide

<400> 146
gacgcttcat tgatcgaatt ca 22

<210> 147
<211> 28
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 147
ttcttccaga ctatgatttc ttttcttg 28

<210> 148
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 148
aagctggaaa tgaagccaaa gt 22

<210> 149
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 149
acacgctctt ggtggtgatg 20

<210> 150
<211>19
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 150
cccacagcca ggacatcag 19

<210> 151
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide
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<400> 151

cttgcacagc acataggaaa gg

<210> 152
<211> 27
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 152

EP 1 964 931 B1

22

tgctaaagaa cttagatgtc agtgcat 27

<210> 153
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 153
tggtccactc tcaatcactc tca

<210> 154
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 154
gctcttggag ctgcctacgt

<210> 155
<211> 24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 155
aaggtctctt tcaccaatgc actt

<210> 156
<211> 24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 156
tcatcactgg tcttttggag titg

23

20

24

24
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<210> 157
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 157
tctgcacagc tetggcttgt

<210> 158
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 158
gcaggccctg aatttcaaca

<210> 159
<211>29
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 159

20

gaagtatgca gagcttgatt ttagtttta

<210> 160
<211> 17
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 160
cggtcatctg ccgcaaa

<210> 161
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 161
cccattcgct ccaagatgag

<210> 162
<211>25
<212> DNA

17

20

20

29

EP 1 964 931 B1
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<213> Artificial

<220>
<223> Oligonucleotide

<400> 162
tgaagtgctt tctcttggag ttaca

<210> 163
<211> 26
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 163
cattcccatt agaagacaaa ctgttg

<210> 164
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 164
aaaacctctt gggaagcatg ag

<210> 165
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 165
gggaccccga ggacagtact

<210> 166
<211> 24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 166
gaagatggaa aagcgatttg tctt

<210> 167
<211>21
<212> DNA
<213> Artificial

<220>

25

26

22

20

24

EP 1 964 931 B1
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<223> Oligonucleotide

<400> 167

gggcatgttt tctgettgag a 21

SEQUENCE LISTING

[0053]

EP 1 964 931 B1

<110> Hitachi Chemical Research Center, Inc.

Hitachi chemical Co. Ltd.

<120> Method for predictingimmune response to neoplastic disease based on mRNA expression profile in neoplastic

cells and stimulated leukocytes

<130> P718364EP-PCT-DIV1
<150> US60/688,744
<151> 2005-06-08
<150> EP06772657.0
<151> 2006-06-08
<150> US60/735,508
<151>2005-11-11

<160> 167

<170> PatentIn version 3.3
<210> 1

<211> 21

<212> DNA

<213> Artificial

<220>

<223> Primer

<400> 1

ccaaggccca gecctcacac a
<210>2

<211> 21

<212> DNA

<213> Artificial

<220>

<223> Oligonucleotide
<400> 2

cctgccagga gaaacagaac a
<210>3

<211> 26

<212> DNA

<213> Artificial

<220>

<223> Oligonucleotide
<400> 3

ggagacacac tcgttttctc ttagaa
<210> 4

<211>19

<212> DNA

<213> Artificial

<220>

<223> Oligonucleotide
<400> 4

caagccagct ccacaatgg
<210>5

<211> 20

<212> DNA

<213> Artificial

19

21

21

26
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<220>

<223> Oligonucleotide
<400> 5

tgaccgaaag gcacattcct
<210>6

<211>19

<212> DNA

<213> Artificial

<220>

<223> Oligonucleotide
<400> 6

cctceegggc tetctacac
<210>7

<211> 23

<212> DNA

<213> Artificial

<220>

<223> Oligonucleotide
<400>7

tcatgggtga taaattggtt cct
<210> 8

<211>19

<212> DNA

<213> Artificial

<220>

<223> Oligonucleotide
<400> 8

acgacgtggt cagctccaa

<210>9
<211>21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400>9
gcggcagact gtgtcctgtg t

<210>10
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 10
ggccaagaag ccaaccaata

<210> 11
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

EP 1 964 931 B1
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23
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21

20

45
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EP 1 964 931 B1

<400> 11
gaagatcgtc gggaaaattg at 22

<210>12
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 12
tggcatcaac ttcatggaaa ga 22

<210>13
<211> 25
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 13
gcaagagtac aaagattggc ttttt 25

<210> 14
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 14
ctgcagagcec ttgtcgttac ag 22

<210> 15
<211> 20
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 15
gctccggttt tcggtaatce 20

<210> 16
<211>21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 16
ggttgaggca gcaaacagat g 21
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EP 1 964 931 B1

<210> 17
<211> 22
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 17
gcctggtggt taaggtctga tg 22

<210> 18
<211>19
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 18
cgtcgactge gttgetctt 19

<210>19
<211>21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 19
ttctgccecg tttaacaaca g 21

<210> 20
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 20
tgaggacaat gctcacaacg a 21

<210> 21
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 21
ttgctgctca gagacgaaag tg 22

<210> 22

<211> 24
<212> DNA
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EP 1964 931 B1
<213> Artificial

<220>
<223> Oligonucleotide

<400> 22
ctgagacagt gcttcgatga cttt 24

<210> 23
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 23
ccatgaggcc caacttcct 19

<210> 24
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 24
ggaagtgtag caggtgccct agt 23

<210> 25
<211> 26
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 25
accaaattct tcaacacact ggatat 26

<210> 26
<211> 25
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 26
atggacttac gagggttcga cttag 25

<210> 27
<211> 32
<212> DNA
<213> Artificial

<220>
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<223> Oligonucleotide

<400> 27
ggaaaagaga tgtacagcct acagtagtaa gc

<210> 28
<211>25
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 28
ggaaacagta actccacgtt catct 25

<210> 29
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 29
gcgaggtctg gctgacgta 19

<210> 30
<211>21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 30
tgcaaaccca gtgaccagat ¢ 21

<210> 31
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 31
aaggtgtctt ggtcgccatt 20

<210> 32
<211> 21
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 32

EP 1 964 931 B1

32
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cgctgatcca gtgacaatgt g

<210> 33
<211>18
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 33
gcgtctggga ggcagaga

<210> 34
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 34
cagggagcct cgtcatcgt

<210> 35
<211> 21
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 35
caccccttgg ctttcttctt t

<210> 36
<211>18
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 36
ggaggaaggc gcaaccat

<210> 37
<211>18
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 37
gcagctggca ggctcttg

<210> 38

EP 1 964 931 B1
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<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 38
agttttggct tccagtgtat cga

<210> 39
<211>21
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 39
gcagtctgtc caaggtttgc a

<210>40
<211> 17
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 40
cctgctcgec cctateg

<210> 41
<211> 20
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 41
ttcaccccct ctcgacattc

<210> 42
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 42
cagctatcca cccacacaga tg

<210> 43
<211> 22
<212> DNA
<213> Artificial

EP 1 964 931 B1

23

21

17

20

22
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<220>
<223> Oligonucleotide

<400> 43
cgaaggctcc aaagaagaca gt

<210> 44
<211> 22
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 44
cgaaggctcc aaagaagaca gt

<210> 45
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 45
cagggcaatg atcccaaagt

<210> 46
<211> 23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 46
agggtgtacg tcaacatcag tca

<210> 47
<211>18
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 47
cacggcccca aagaaggt

<210>48
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

20

18

22

22

23

EP 1 964 931 B1
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<400> 48
gcccctcttc caactgaaga a

<210> 49
<211> 25
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 49
ggtattgtca gtggtcacat tcaag

<210> 50
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 50
ccacagttcc gccaaacct

<210> 51
<211> 24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 51
cacctggttg caattcaaat actc

<210> 52
<211> 24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 52
tggcagcatc ttcacttcta aatg

<210> 53
<211> 24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 53
gaaatgagtc cccaaaacat ctct

EP 1 964 931 B1
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24
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<210> 54
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 54
cacactctgc accaacctca ct

<210> 55
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 55
tgcactccaa agaaggtctc atc

<210> 56
<211> 24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 56
accaccatat cagtcaatgt ggat

<210> 57
<211>25
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 57
gaagatggac aacacattct caaga

<210> 58
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 58
agctacaaag aggacacgaa gga

<210> 59
<211> 24
<212> DNA

22

23

24

25

23

EP 1 964 931 B1
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<213> Artificial

<220>
<223> Oligonucleotide

<400> 59
cgcagctcta gttgaaagaa gaca

<210> 60
<211> 26
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 60
gggaatattt gagcttaagg aaaatg

<210> 61
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 61
aaaaggcccc gaaaaaactg

<210> 62
<211> 24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 62
tactgtcagg tgcactttga tgag

<210> 63
<211> 20
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 63
cgcagtggct gagaattcct

<210> 64
<211> 22
<212> DNA
<213> Artificial

<220>

20

24

20

24

26

EP 1 964 931 B1
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<223> Oligonucleotide

<400> 64
atatggtgtc cgaatccagg at

<210> 65
<211>21
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 65
cctgacccat ggtgaaagtc a

<210> 66
<211>25
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 66
atgcctgaaa cactacccaa taatt

<210> 67
<211>24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 67
gcaagttgga gttcatctcc ttct

<210> 68
<211>18
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 68

cgtcegtgtg ctggatga 18

<210> 69
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 69

EP 1 964 931 B1
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catgaaagcc ccgaagtaag ac

<210>70
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 70
tgcgaagtag gtagcaactg gtt

<210> 71
<211> 22
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 71
ccattagctt gtceccttct tg

<210> 72
<211> 26
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 72

EP 1 964 931 B1

22

23

22

cggctgtata aaaacaaaga catgat 26

<210>73
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 73
tccccaacat geaattcata ag

<210>74
<211>18
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 74
agccccctca ctcccaaa

<210>75

22

18
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<211>21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 75
gggtgctgtg cttctgtgaa c

<210>76
<211>15
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 76
ggcctgegcec ttgga

<210> 77
<211>19
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 77
gggcagtgcc tcagcattt

<210>78
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 78
ccattgtggc caaggagatc

<210>79
<211>19
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 79
tgtccaggtg gtccatgga

<210> 80
<211> 28
<212> DNA
<213> Artificial

EP 1 964 931 B1
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19
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<220>
<223> Oligonucleotide

<400> 80
cacagaattt catagctgac tactttga

<210> 81
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 81
tcgcttggtt aggaagatga ca

<210> 82
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 82
ggtattccaa accaaaagaa gca

<210> 83
<211> 26
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 83
gttcagttcc aggtcataca cgtact

<210> 84
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 84
agtcgtcttt gtcacccgaa a

<210> 85
<211> 26
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

EP 1 964 931 B1
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<400> 85
agctcatctc caaagagttg atgtac

<210> 86
<211>19

<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 86
tgtgctgacc ccacacaga 19

<210> 87
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 87
gctttggagt ttgggttttc ttg 23

<210> 88
<211> 26
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 88
agagctacac aagaatcacc aacatc

<210> 89
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 89
agacctcctt gcceegttt 19

<210>90
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 90

26

26

EP 1 964 931 B1
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cccagaaagc tgtgatcttc aa

<210> 91
<211> 21
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 91

tcctgcaccc acttcttctt g 21

<210> 92
<211> 21
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 92
ccaaactggg caaggagatc t

<210> 93
<211> 24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 93
ggcccaggtg tttcatataa ttct

<210> 94
<211> 27
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 94
tgcttcacct acactaccta caagatc

<210> 95
<211>18
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 95
gacaattccg ggcttgga 18

<210> 96

EP 1 964 931 B1
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<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 96
ccaagccagg tgtcatattc ct

<210> 97
<211>23
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 97
tgagtagggc ttcagctttt tca

<210> 98
<211> 22
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 98
caaggatccc aacctacctt tg

<210> 99
<211> 27
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 99
ggttgaccat tctttgctgt aataatt

<210> 100
<211>18
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 100
gggcagggcc atctgttc

<210> 101
<211> 24
<212> DNA
<213> Artificial

EP 1 964 931 B1

22

23

22

27

62



10

15

20

25

30

35

40

45

50

55

<220>
<223> oligonucleotide

<400> 101
tctcaaggct ttgcaggtat ttaa

<210> 102
<211> 27
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 102
cagattccac aaaagttcat agttgac

<210> 103
<211>19
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 103
ccggcctctc ttggttagg 19

<210> 104
<211> 24
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 104
ctgctgtagt gttcaccaca ctga

<210> 105
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 105
cagtctctgg atgatgcegtt ct

<210> 106
<211> 28
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

24

22

24

27

EP 1 964 931 B1
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<400> 106

EP 1 964 931 B1

gatacacaga ccgtattctt catcctaa 28

<210> 107
<211> 26
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 107

tgaaagatga tagcattgat gtcaca 26

<210> 108
<211> 21
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 108
cgctctcagg cagagctatg t

<210> 109
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 109
cttgtccaga tgctgcatca g

<210> 110
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 110
gcgcegtggtg aaacacttc

<210> 111
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 111
atcggcacag atctccttat cc

21

21

19

22
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<210> 112
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 112
cgaagcatcc cgtgttcact

<210> 113
<211>18
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 113
gatgacaccc ggcttgga

<210> 114
<211> 22
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 114
caggagtgat cttcaccacc aa

<210> 115
<211>20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 115
ggcgtccagg ttettcatgt

<210> 116
<211> 17
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 116
gcgcgcctgg acttace

<210> 117
<211> 23
<212> DNA

EP 1 964 931 B1
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<213> Artificial

<220>
<223> Oligonucleotide

<400> 117
gtagaatatc gcagcaggca gat 23

<210> 118
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 118
ctgcttccaa tacagccaca ag 22

<210> 119
<211>24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 119
gagcagctgt tactggtgaa ttca 24

<210> 120
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 120
cgtgcttcac ctggctcaa 19

<210> 121
<211>21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 121
ggtgctcaaa ccactgtgac a 21

<210> 122
<211> 22
<212> DNA
<213> Artificial

<220>
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<223> Oligonucleotide

<400> 122
ggaaatgttt gccacaggaa ga

<210> 123
<211>21
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 123
tgtttcgtgt ttceectgat g

<210> 124
<211> 16
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 124
ccactgcgec caaacc

<210> 125
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 125
gcaggattga ggcaagcttt

<210> 126
<211>18
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 126
ccectggcca ctgaactg

<210> 127
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 127

EP 1 964 931 B1
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tggatgttct tgaggtgaat tcc

<210> 128
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 128
ggaattcacc tcaagaacat cca

<210> 129
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 129
gtggctatga cttcggtttg g

<210> 130
<211>18
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 130
ccgtcccagg cacatcac

<210> 131
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 131
gcaaattttc cttccattct tca

<210> 132
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 132
agagctgcgt tgcgtttgt

<210> 133

EP 1 964 931 B1
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23
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<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 133
tggcgaacac ttgcagatta ct

<210> 134
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 134
cagagctgcg ttgcacttgt

<210> 135
<211> 23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 135 23
acacctgcag tttaccaatc gtt

<210> 136
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 136
tctggaattc atcccaaaaa ca

<210> 137
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 137 21
acttcgactt ggttgcaatg g

<210> 138
<211>25
<212> DNA
<213> Artificial

EP 1 964 931 B1
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<220>
<223> Oligonucleotide

<400> 138
ccacctacaa tccttgaaag acctt 25

<210> 139
<211> 27
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 139
cagtgtagca atgatttcaa ttttctc 27

<210> 140
<211>21
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 140
tccacgtgtt gagatcattg ¢ 21

<210> 141
<211>21
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 141
tcttgatggc cttcgattct g 21

<210> 142
<211>21
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 142
aggacgctgt ctttgcatag g 21

<210> 143
<211> 25
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide
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<400> 143
gcatcgttgt cctttatttt ctttc

<210> 144
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 144
tgccagagcc aacgtcaag

<210> 145
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 145
cagccgggct acaatctga

<210> 146
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 146
gacgcttcat tgatcgaatt ca

<210> 147
<211> 28
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 147
ticticcaga ctatgatttc ttttcttg

<210> 148

<211> 22

<212> DNA

<213> Artificial

<220>

<223> Oligonucleotide

<400> 148
aagctggaaa tgaagccaaa gt

25

19

19

22

28

22

EP 1 964 931 B1
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<210> 149
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 149
acacgctctt ggtggtgatg

<210> 150
<211>19
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 150
cccacagcca ggacatcag

<210> 151
<211> 22
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 151

cttgcacagc acataggaaa gg

<210> 152
<211> 27
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 152

EP 1 964 931 B1

20

19

22

tgctaaagaa cttagatgtc agtgcat 27

<210> 153
<211>23
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 153

tggtccactc tcaatcactc tca

<210> 154
<211> 20
<212> DNA

23
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<213> Artificial

<220>
<223> Oligonucleotide

<400> 154
gctcttggag ctgcctacgt

<210> 155
<211>24
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 155
aaggtctctt tcaccaatgc actt

<210> 156
<211>24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 156
tcatcactgg tcttttggag tttg

<210> 157
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 157
tctgcacagc tetggcttgt

<210> 158
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 158
gcaggccctg aatttcaaca

<210> 159
<211>29
<212> DNA
<213> Artificial

<220>

20

24

24

20

20

EP 1 964 931 B1
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<223> oligonucleotide

<400> 159
gaagtatgca gagcttgatt ttagtttta

<210> 160
<211>17
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 160
cggtcatctg ccgcaaa 17

<210> 161
<211>20
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 161
cccattcgct ccaagatgag

<210> 162
<211> 25
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 162
tgaagtgctt tctcttggag ttaca

<210> 163
<211> 26
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 163
cattcccatt agaagacaaa ctgttg

<210> 164
<211> 22
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 164

20

25

29

26
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aaaacctctt gggaagcatg ag 22

<210> 165
<211> 20
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 165
gggaccccga ggacagtact 20

<210> 166
<211> 24
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 166
gaagatggaa aagcgatttg tctt 24

<210> 167
<211> 21
<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 167
gggcatgttt tctgettgag a 21
Claims
1. A method of determining the likely severity of prognosis for a neoplastic disease in a mammal, comprising:
determining a level of mMRNA expression of a plurality of chemokines selected from the group consisting of
CCL3, CCL20, CXCL1, CXCL2, CXCL3 in a first sample of whole blood from the mammal,
exposing a second sample of whole blood of the mammal to a stimulus of heat-aggregated human IgG;
determining a level of MRNA expression of the plurality of chemokines in the second sample;
determining a likely lesser severity of prognosis when chemokines that exhibit a significant induction in mMRNA

expression level in said whole blood between said first and second samples are identified.

2. The method of claim 1, wherein exposing the second sample of whole blood includes addition of heparin.

Patentanspriiche

1. EinVerfahren zur Bestimmung der wahrscheinlichen Schwere bei der Vorhersage fiir eine neoplastische Erkrankung
eines Saugers, umfassend:

Bestimmen eines Niveaus einer mMRNA-Expression einer Vielzahl von Chemokinen, die aus der Gruppe aus-

gewahlt sind, die aus CCL3, CCL20, CXCL1, CXCL2 und CXCL3 besteht, in einer ersten Probe aus Vollblut
von dem Sauger;
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Aussetzen einer zweiten Probe aus Vollblut des Sdugers einem Reiz aus warme-aggregiertem humanem IgG;
Bestimmen eines Niveaus einer mMRNA-Expression der Vielzahl von Chemokinen in der zweiten Probe;
Bestimmen einer wahrscheinlich geringeren Schwere bei der Vorhersage, wenn Chemokine, die eine signifi-
kante Induktion bei dem Niveau der mMRNA-Expression in dem Vollblut zwischen den ersten und zweiten Proben
zeigen, identifiziert werden.

2. Das Verfahren nach Anspruch 1, worin das Aussetzen der zweiten Probe aus Vollblut einen Zusatz von Heparin
einschlief3t.

Revendications

1. Procédé pour déterminer la gravité probable du pronostic d’'une affection néoplastique chez le mammifére compre-
nant les étapes consistant a :

- déterminer un niveau d’expression d’ ARNm d’un ensemble de chémokines choisies dans le groupe formé par
CCL3, CCL20, CXCL1, CXCL2, CXCL3 dans un premier échantillon de sang total du mammifére ;

- exposer un second échantillon du sang total du mammifére a un stimulus d’lgG humaine agglomérée par la
chaleur ;

- déterminer le niveau d’expression de TARNm de I'ensemble des chémokines dans le second échantillon ;

- déterminer une gravité inférieure probable du pronostic lorsque des chémokines qui présentent une induction
significative du niveau d’expression de ’TARNm dans le sang total entre le premier et le second échantillon sont
identifiées.

2. Procédé conforme alarevendication 1, selonlequel I'étape d’exposition du second échantillon de sang total comporte
I'addition d’héparine.
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GGCCTGCGCCTTGGA
GGGCAGTGCCTCAGCATTT
CCATTGTGGCCAAGGAGATC
TGTCCAGGTGGTCCATGGA
ACAGAATTTCATAGCTGACTACTTTGA
TCGCTTGGTTAGGAAGATGACA
GGTATTCCAAACCAAAAGAAGCA
GTTCAGTTCCAGGTCATACACGTACT
AGTCGTCTTTGTCACCCGAAA
AGCTCATCTCCAAAGAGTTGATGTAC
TGTGCTGACCCCACACAGA
GCTTTGGAGTTTGGGTTTTCTTG
AGAGCTACACAAGAATCACCAACATC
AGACCTCCTTGCCCCGTTT
CCCAGAAAGCTGTGATCTTCAA
TCCTGCACCCACTTCTTCTTG
CCAAACTGGGCAAGGAGATCT
GGCCCAGGTGTTTCATATAATTCT
TGCTTCACCTACACTACCTACAAGATC
GACAATTCCGGGCTTGGA
CCAAGCCAGGTGTCATATTCCT
TGAGTAGGGCTTCAGCTTTTTCA
CAAGGATCCCAACCTACCTTTG
GGTTGACCATTCTTTGCTGTAATAATT
GGGCAGGGCCATCTGTTC
TCTCAAGGCTTTGCAGGTATTTAA
CAGATTCCACAAAAGTTCATAGTTGAC
CCGGCCTCTCTTGGTTAGG
CTGCTGTAGTGTTCACCACACTGA
CAGTCTCTGGATGATGCGTTCT
ATACACAGACCGTATTCTTCATCCTAA
TGAAAGATGATAGCATTGATGTCACA
CGCTCTCAGGCAGAGCTATGT
CTTGTCCAGATGCTGCATCAG
GCGCGTGGTGAAACACTTC
ATCGGCACAGATCTCCTTATCC
CGAAGCATCCCGTGTTCACT
GATGACACCCGGCTTGGA
CAGGAGTGATCTTCACCACCAA
GGCGTCCAGGTTCTTCATGT
GCGCGCCTGGACTTACC
GTAGAATATCGCAGCAGGCAGAT
CTGCTTCCAATACAGCCACAAG
GAGCAGCTGTTACTGGTGAATTCA
CGTGCTTCACCTGGCTCAA
GGTGCTCAAACCACTGTGACA
GGAAATGTTTGCCACAGGAAGA
TGTTTCGTGTTTCCCCTGATG
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CCACTGCGCCCAAACC
GCAGGATTGAGGCAAGCTTT
CCCCTGGCCACTGAACTG
TGGATGTTCTTGAGGTGAATTCC
GGAATTCACCTCAAGAACATCCA
GTGGCTATGACTTCGGTTTGG
CCGTCCCAGGCACATCAC
GCAAATTTTCCTTCCATTCTTCA
AGAGCTGCGTTGCGTTTGT
TGGCGAACACTTGCAGATTACT
CAGAGCTGCGTTGCACTTGT
ACACCTGCAGTTTACCAATCGTT
TCTGGAATTCATCCCAAAAACA
ACTTCGACTTGGTTGCAATGG
CCACCTACAATCCTTGAAAGACCTT
CAGTGTAGCAATGATTTCAATTTTCTC
TCCACGTGTTGAGATCATTGC
TCTTGATGGCCTTCGATTCTG
AGGACGCTGTCTTTGCATAGG
GCATCGTTGTCCTTTATTTTCTTTC
TGCCAGAGCCAACGTCAAG
CAGCCGGGCTACAATCTGA
GACGCTTCATTGATCGAATTCA
TTCTTCCAGACTATGATTTCTTTTCTTG
AAGCTGGAAATGAAGCCAAAGT
ACACGCTCTTGGTGGTGATG
CCCACAGCCAGGACATCAG
CTTGCACAGCACATAGGAAAGG
TGCTAAAGAACTTAGATGTCAGTGCAT
TGGTCCACTCTCAATCACTCTCA
GCTCTTGGAGCTGCCTACGT
AAGGTCTCTTTCACCAATGCACTT
TCATCACTGGTCTTTTGGAGTTTG
TCTGCACAGCTCTGGCTTGT
GCAGGCCCTGAATTTCAACA
GAAGTATGCAGAGCTTGATTTTAGTTTTA
CGGTCATCTGCCGCAAA
CCCATTCGCT CCAAGATGAG
TGAAGTGCTTTCTCTTGGAGTTACA
CATTCCCATTAGAAGACAAACTGTTG
AAAACCTCTTGGGAAGCATGAG
GGGACCCCGAGGACAGTACT
GAAGATGGAAAAGCGATTTGTCTT
GGGCATGTTTTCTGCTTGAGA
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