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CNCM I-2544 + (100 U/ml) (442vs.305)

CNCM 1-2545 - {184vs.196)

CNCM I-2546 + (100 U/ml) (521vs.257)

CNCM I-2547 + (10 U/ml) (980vs.135)

CNCM I-2548 + (10 U/ml) (559vs. 380)

CNCM I-2549 - (175vs. 203)
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Determination of the ability ¢f patients to respond to fumoy treatment

Field of The Invention

The present invention relates to a method for sereening patients to deteomine
thetr abitity to respond fo a tumor treatment. 1t concerns also a diagnostic test for
carrying out the saicd mathod.

Background of The Invention

Freatment capable of opposing the development of tumors have a lot of
interest in the therapeutically research. Since not all twmots are the same, only

soroe of the patients respond to a particular tumor treatment.

Furthermore, in subgroups of patients, specific activities of tumor treatments
are accompanied by toxic effects for health, including, for example, gastreintestinal
disorders, hypo- or hypertension, tachycardia, fatigue/asthenia or headache. In
ather subgroups of patients, no obvious beneficial effects are observed.

Finalty, tamor ¢ells change aver time and may eventually become resistant to
a specific tumor trsatmant.

Carcinagenesis, tumeor progression and metastasts result fom a0 imbalanced
transcriptional program, inappropriate post-translational modifications and
deregulated epigenetic modifications (Schwirzke, M, et al., Anticancer Res 19
(1999) 1801-1814; Pardee, A.B., Advances in Cancer Res 65 {1994} 213-227; Ponta,
H., Biochim Biophys Acta 1198 {1994) 1-10). Changes of the transcriptional
program are due to oncogenes and tumor suppressor genes, [usion proteins
created by cytogenetic alterations, altered expression of genes due 10 unscheduled
methylation by DNA methyltransferases and chromatin modifying enzymes such
as histone acetyltransferases and histone deacctylases (Lin, R.J. et al., Trends Genet
15 {1999) 179-184; Stunnenberg, H.G. et al,, Biochem Biophys Acta 1423 (19%99)
F15-E33).

JP 2004-507253 A 2004.3.11
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One major difficulty is that, at present, it is only rarely possible to predict
whether 2 particular patient’s tumor will respond to a specific tamor trestment. Tt
is also difficult to predict how tumor cells change over time and if they becore
resistant to a specific tumeor treatment.

For identification of tumor-related candidate genes, transcriptional profiling
of cellular systems such as metastasizing versus non-metastasizing cell lines and
tumor specimen corresponding to different stages of progression is the first step
for achievement of this goal (Schiemann, 5. ct al., Anticancer Research 17 (1957)
13-20; Schwirzke, M. et al., Anticancer Research 18 (1998} 1409-1422; Schiemann,
5. et 2, Clin Bap Metastasis 16 (1598) 125-139). Forther steps involve analysis of
prevalence of the identified alteration in ditferent tumors, in-vitro modulation of
the gene under consideration by overexpression and dowaregulation making use
of antivense RNA or ribozpmes in stable transfectants and assessing the
conscquences in relevant in-vitro systems. The advent af nude mouse systems,
including subcutaneous xenograft systems and erthotopic implantation in which
the natura) tropism of mefastasis of the tumer under investigation is maintained,
has paved the way for assessment of the functional role of candidate genes in vivo
{Fidler, LY., Cancer Metastasix Rev 5 (L9868) 29-49),

Clinical, immunological or molecufar features enabling & targeted selection
of patients likely ta take advantage of tumor treatments have not been identified so
far,

Clearly, the possibility to develop criteria predicting the potential
effectiveness of tumor treatments would be of high clinical relevance sinee it would
sparc unnecessary toxicity to non responders and it would contribute to the

identification of specific responder patients’ subgroups.
P P P group:

Summary of The [nvention

The present invention provides a method for screening patients to determine
their ability to respond to a tumor treatment, said method comprising mcasuring
by said patients the expression level of cne or more genss responsive for said
treatment and comparing the resuit of measurement to o reference sample. The

present invention alse concerns a diagnostic tests for carrying out said methog.

JP 2004-507253 A 2004.3.11
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Detajled Description of The lavention

The expression “tumor treatments” as used herein includes all biological or
chemical antitumor drugs.

The expression “reference sample” as used herein concerns a reference of

gene expression level characteristic of normal cells or of normal tissue extracts.

The term "[EN-¢t " s used herein includes JFN-os derived from 2oy natural
material {e.g., leukocytes, fibroblasts, lymphocytes) or material derived therefrom
(e.p. cell lines), or those prepared with recombinant DNA techaology. Details of
the cloning of IFN-t and the divect expression thereof, especially in E. coli, have
Leen the subject of many publications. The preparation of recombinart [EN-ws is
known, for example from Goeddel et al. (1980} Nature 284, 316-320 and (1981),
Mature 290, 20-26, and Buropean Patents Mos, 32134, 43980 and 211148, There are
many types of IFIN-o such as JEN-l, IFN-02; apd forther iheir subtypes induding
but not limited to I[FN-a24, [FiN-o2l, IFN-a2C and 1IFN-oIl (also designated
IFN-0IL or w-IFN). In the present invention, the use of IFN-02A is preferred. The
manufacture of IEN-2A is described in Turopean Patents Nos. 43980 and 211148,

The methad of the present invention for screening patients to determine
their ability 1o respend to a tumor trealment comprises measuring the expression
level of at least one of tie genes predictive for sard treatment in patient samples
and comparing the result of the measurement with the result obtained with =

reference sample.

The present invention is useful for screening patients sulfering from tumar.
Exemplary tumors include ovaries cancer, prostate cancer, breast cancer, colon
cancer, liver cancer, stomach cancer or lung cancer. OF particular interest is
melanoma cancer.

In the present invention, the mimer treatment may include tuinor drugs like
cytokine, for example.

It may include an active ingredient IFN-o or pegylated IFN-w conjugate in a
therapeutically effective amount to decrease the severity of the viral infection.

The IFN- used i this invention mey be coryugated to a polymer such as a
polyallkylene glycol {(substituted or unsubstimted), for example polyethylene glycol,
to form PEG-1FN-o. Conjugation may be accamplished by means of various

JP 2004-507253 A 2004.3.11
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linkers known in the ari, in particularly by lipkers such as those disclosed in
European Patent Applications, Puoblication Nos. 0510356 and 593868 and
European Patent Application No. 97108261.5. The molecalar weight of the
polymer, which 33 preferably polyethylene plycol, may range from 300 to 30.000
Dalton, and ane or more, preferably ene to three, polymers may be conjugated to
the IFM-c.

Most preferably, the reagents attach lo primary amine groups on for example
Iysine or to the N-terminus of the IFN-zt. The reagents can also attach to 2
kydroxyl on for example serine. One or more, preferably one to three, PEGs may

be conjugated to the IFN-g..

A most preferred reagent is of the formula

HOCHECHE:OCHQCHE).,*O—ifwn
(‘:I?Hz)q
X

H'OCHZCHZ(OCHQCHZ)".gofcﬁNH/, i[—o—

e &

in which a ivtal of 2 monomethoxy PEG (m-PEG) chains is iinked 1o lysine, one at
the ¢ and € amino groups via carbumate (urethane) bonds and the Iysine carboxyl
group Is activated to a sucdnimidyl ester. This reagent may be obtained by
conventional means, according to known pracedures (Monfardial et al, “A
branched monomethoxypoly{ethylene glycol} for protein  meditication”,
Bioconjugate Chem. 6:62, 1995) applicable to a reagent with R being lower alkyl
and having a desired n. This reagent may be obtained from Shearwater Polymers,
Inc. (Huntsville, Alabama), The preferred average molecular weight of the PEG is
aboat 20,000 Daltons, providing a total PEG mass of about 40,000 Daltons in
PEG2-NHS {other malecnlar weights may be obtained by varying n for the PEG-
alcohol starting materials for the reagent of the above formula, by conventional

means.

JP 2004-507253 A 2004.3.11
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A preferred pegylated-TFM-£t conjugate has the formular

ROGCH,CH,{OCH,GH,),— O—C—NH

(?th

GH
AN

R’OCHQCHQ(OCHZGHR)".UO*ﬁ—NF/ me—lFNa

o]

wherein R and R' are independently lower alloyl; X is NH or Oy n and n' are integers
having 2 sumi of from 600 to 1500; and the average molecular weight of the
polyethylene glycol in said conjugate is from about 26,000 Daltens to about 66,000
Daltons.

Most preferred is the pegylated interferon-ct is of the formula

CHaoCHQCHE(OCHchz)n—H\IH
(H:),
&l
CHSOCHZCHQ(OCHECHQ)".*O—@—N%/ ‘(|>‘NH —IFNa2a
e}

wherein o and n' are independently 420 or 520. This pegylated IFN-¢t conjugate is
known, for example in Buropean Patent Application EP 809996, incorporated
herein by reference.

The TF-r; used in the present invention may be assocated with ather active

pharmaceutical compounds, like mycophenolate moftil, ribavirin or amantadine,

JP

2004-507253 A 2004.3.11
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Measurement of the expression level of genes in the present invention can be

carried aut in a variety of ways:
- insitu hybridization with fixed whole cells, with fixed tissue samples,

— Southern hybridization (DWNA detection) [Sambrook et al, Molecular
Clening, vol. 2, 9.31-2.57},

- Northern hybridization {RINA detection) (Sambrook et al, Moleculsr
Clening, vol. 1, 7.37 & 7.39},

= serum analysis {e.g., cell type analysis of cells in the serum by slot-blot
analysis),

- after amplification (e.g., PCR technique) {Sambrook et al, Molecular
Clening, vol. 2, 14.2-14.4).

Gene expression may be measured directly by RMA analysis such as Northern blot
or Dot blet techniques. Such blotting techniques require the wse of nuclefc acid
probes, usually radiolabelled, specific to at least one of the genes predictive for said
treatment. Probes may be prepared synthetically based on the known nucleotide
sequences of the predictive genes of reference sample. For Northern blotting RINA
is obtained from tissue extracts by conventional methods. The RNA is then
denatured and separated on an agarvose gel by elecrophoresis followed by transfer
to a nylon vr a ccllulose nitrate filter by blotting and fixation by baking, The filter
i5 Then exposed to a single labeled complementary probe and mRNA of interest is
detected, usually, by auteradiegraphy. Dot blotting is similar except that the
mRNA is not clectrophoresed before immobilization. In situ hybridization may
alsc; be used o measure gene expression by the level of mRNA.

Alternatively, gene expression may be measured by the level of gene product
by Western blotting and by immunohistochemical staining, for example.
According to Western blotting measurement, predictive proteins of the reference
sample and the sampls to be tested or peptides of said proteins are separated by
SD& polyacrylamide gel electrophoresis and transfered on to nitocellulose
membrane. After washing, the nitrocellulose membrane is then incubated with
antibodies labeled with radioactive or fluorescence labels. According to
immuanahistochermical staining antibodies may be either monoclonal or polyclonal
#nd may be prepared against a synthetic peptide based on the reported DHA of at
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least one predictive gene of a geferencs sampls. ‘Those synthetic peptides may then
be used as immunogen in preparing antibodies by well-known techmigues.
Immunogen may be alse divectly prepared from the native product of at least one
of the predictive geaes for tumor treatment and/or partions thereof.

In the present invention, for determining the ability of patients to respond to
a turmor treatment, patient semples are prepared depending on the nature of the
cancer. Patient samples including blood, urine, serum, lymph node, bone marrow,
cell extracts or tigsue exteacts may be used, for example,

The lymph nade may be fresh samples or frozen, preferzbly snap-frozen in
liquid nitrogen, and stored at aboat -80°C. Blood and bone marrow seraples, upon
collection, are stored and their cells lysed using preferably a puanidine
hydrochlaride-based solution with detergent. Additional steps to enrich specific
el fractions in blood, such as Ficoll-gradient separation, can also be used prior to
<cell Iysis.

If samples such as blood or bone marrow are nsed, it is preferred to perform
an enrichment of epithelial cells or lymphocytes prior to mRNA extraction. Such
an enrichment can be dome by the use of epithelial specific binding such, as
fmmuno beads or high gradiest and magnetic cell sarting (MACS) (Hardingham,
LE., etal, [nt. |. Cancer 20 (2000) 8-13; Martin, V.M., et al,, Bxp. Hematology 26
{1998) 252-264).

‘The diagnostic test in the present invention comprises contacting a matrix
with prabes like nucleic acid or protein probes with a liquid phase containing
antibodies or nucleic acid probes and detecting gene transcription or product of
one of the genes predictive for tumeor treatment.

For detecting the presence of the product of one gene predictive for said
tumor treatiment, the antibodies in the liguid phese may be bound to & marker.
Farticularly, the enzyme alksline phosphatase is sed as marker.

JP 2004-507253 A 2004.3.11
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The present invention also relates to a kit for determining the ability of
patients to respond to a tumor treatment, said kit comprising & container with &

matrix with probes. Preferably, the probes nn the matrix are nucleic acids.

The therapentic efficacy of tumor treztment may be related to direct effecls
on the cells.

It would be useful to have a method for screening the availability of cells to
be sensitive or resistant to tumor treatment, szid method comprising the
identification of gene expression profiles apecific of szid treatment. Cells may be
one or more cell lines, ¢specially tumor cell lines and more pacticularly melanoma

primary cell lines.

Apother object of the present invemion concerns 2n tmnmunological marker
emabling the selection of cells responding to a tumor treatment. This
immunelogicel marker is an antibady specific for a product of one or more of the
genes predictive for said tumor treatment.

Finally the present invention concerns a diagnostic test for determining
whether gr not a cancer cell-containing test sample originating from or <ontaining
human cells has potential for tumer development, tumor progression or metastasts
with a specific tamor treatent, wherein the test sample and a yecond sample
originating from non-tumor cells chained {rom the same individual or a different

individual of the same species, which test comprises the following steps:
(a) incubating each respective sample under stringent hybridization conditions
with a pucleic acid praobe which is selected from the group consisting of:

(i) a nucleic acid sequence of at least one of the genes predictive for said
freatment;

{ii) » nucleic acid sequence which is complemeatary to any nucleic acid
sequence of {1);

(iff) a nucleic acid sequence which hybridizes under stringent conditions
with the sequence ot {i); and

(iv3a nucleic acid sequence which hybridizes under stringent conditions with
the sequence of (ii); and

(b} determining the appraximate amount of hybridization of each respective
sample witk said probe, and

JP 2004-507253 A 2004.3.11
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{c) comparing the approximate amount of hybridization of the test sarople to an
approximate amount of hybridization of said second szmple to identify
whether or not the test sample contains a greater amount of the specific

nucleic acid or mixture of nucleic acids than does said second sample.

Typically, the approximate amount of hybridization is determined
qualitatively, for example, by a sight inspection upon detecting hybridization. For
example, if 2 gel is used to resolve labelled nucleic acid which hybridizes to target
nucleic acid in the sample, the resulting band can be inspected visually. One can
compare the approximate amount of hybridization in the test sample to the
approximate amount of hybridization in won-tumor cells. Such nop-tumeor cells
are, e.g., epithelial cells or peripheral blood cells,

The present invention will be hetter understeod on the basis of the following
examptles, offered by way of illustration and not by way of limitation.

The cell lines used in the present vention can be any human cell Ynes.
Especially, preferred are the responder cell limes CNCM [-2544, CNCM 1-2346,
CNCM 1-2347 and CNCM 1-2548 and the non respondet cell [ines CNCM 1-2545
and CNCM 1-2549 isolated from human primary melanoma. Cultures of these cell
tines were deposited and registered under the Budapest Treaty (Rule 6.1} by the
Culture Collection “Collection Nationale de Cultures de Microorganismes™ on
August 17, 2000. ’

Examples

The examples below are in conrection with the following figurcs:

Figure 1. Expression of genes epcoding tumer associated antigens and IFN-¢
receptor in melanoma cell lines.

Tanel A: Bxpression of gencs encoding tumor associated antigens.

The cell lines CHCM 1-2544 (375), CTNCM 1-2545 (D10), CNCM T-2546 (15),
CNCM 1-2547 {51}, CNCM 1-2548 (59} and CNCM [-234% (67) were cultured for
48 hours in the presence (+) or abeence (<) of 100U/ml [¥N-v. The expression
patterns of genes encoding tyrosinase, tyrosinase related protein-2 , pmel-17 and
mart-1, HLA restricted, fumor associated antigens are reported. Grey bars refer to
IFN-g sensitive cell Jines and black bars refer to IFN-« resistant lines (see Table 1)

JP 2004-507253 A 2004.3.11
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Data are presented as average difference of signal intensity between match and

mismatch probesets,

Panel B: [FN-0 recepter gene expression is detected in [FN-tx sensitive and
resistant melanoma cell Yines by 25 cycles RT-PCR,

Figure 2. Genes preferentially expressed in [FN- sensitive or resistant melanoma
cell lines.

Cligonucleotide array expression data were collected from untreated cells. Data
from the sensitive (CNCM 1-2544 {A375), CNCM 1-2546 (MPE15), CNCM 1-2547
{ME5]) and CNCHN I-2548 (ME53)) or resistant cell lines (CNCM [-2545 (D10)
and CNCM [-2349 (MEG7)) were combined into two data sets (panel A and panel
5). Average values for individual genes were then filtered to identily genes
upregulated at least three fold in either group. Data are presented as average
difference of signal intensity between match and mismatch probesets.

Identification of JEN- inducible gencs in melanoma cell lines

Cell lines and cultnre conditions

Melenoma cell lines were screcned for their sensitivity to proliferation
inhibition and HLA class I induction. The study was done of six cell ines {CNCM
1-2544, CNCM [-2545, CNCM I-2546, CNCM I-3547, CNCM [-2548 and CNCM
1-2349).

All these ccll lines were cultured in RPMI mediurn supplemented with 10%
FCS, glutamine (2 mM), sodium pyruvate {1 mM), non-essential amina acids and
HEPES buffer (10mM) (all from GIBCO Life Sciences, Paisley, UK). When
confluent, the cells were passaged by trypsinization.

Qligonucleotide array analysis

Cultured melanoma cells were harvested by scraping and total cellular RINA
veas extracted. 10Ug from each sample weve used directly as termplates for cDNA
synthesis using a commercial kit (Roche Molecular Biochemicals, Rotkreus,
Switzetland}, The T7 promcter sequence incorporated into the cDNA synthesis

JP 2004-507253 A 2004.3.11
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primer allowed template amplification and biotin labeling by i= witro transcription
using 2 commergial kit {Affymetrix, Santa Clara, CA). After alkaline heat
fragmentation cONA was hybridised to the array {Affyroeteix, Santa Clara, CA}
and all sabsequent steps were performed following standard procedures as
supplied with the arrays. Raw data were collected with 2 confocal laser scanner
{Heswlett Packard, Pale Alto, CA) using GeneChip software v3.1 (Affymetrix, Santa
Clara, CA).

Diata analysis

Raw data were normalized based on the total chip signal obtained upon
hybridisation of ME15 cell line cDNA. This array was selected because ; 1) the 573
intensity ratio of control genes was smaller than 3; ii) >25% of the genes are called
"present” by Genechip; fit) the image appearance is homogeneous with low
background and no sign of mechanical chip damage.

The normalized average difference {nAD) between the signals of the perfect
and of the mismatch probescts for each gene was used as the expression level of a
given genc. At least one nAD value in a pairwise comparison of data has to exceed
50 to be included. Based on nAD, change fzetors related to IPN-o exposure were
also caleulated. Negative nAL values were set to 20 in order 1o avaid the
calculation of artificially high modifications. In order to exclude artefacts, only
genes with robust change factors, greater than 2-fold, were included in the analysis.
By applying these criteriz, about 60-80 genes were found to be differentially
expressed depending on the cell line analyzed. Acray to array variations did not
exceed 2% based om the bybridization of one sample to 5 arrays from the same

batch in a pilot study. Genes were clustered according to their mode of regulation.

Tdentification of TRN-5. sensitive and resistant mwelanema cell lines

A number of cstablished melanoma cell lines wers assayed for their
sensitivity to TFIN-o by testing the capacity of [EN-. to inhibit their proliferation
and to inerease their surface expression of HLA class I determninants,

JP 2004-507253 A 2004.3.11
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Two cell lines (CNCM 1-2545 and CNCM 1-2549) were found to be resistant
ta the antiproliferative effects of IFN-gt.

Praoliferation of CNCM 1-2547 and CNCM 1-2348 could be at least 50%
inhibited by IFN-0. concentrations as low as 10U/m], whereas CNCM [-2544 and
CNCM I-2546 required a ten times higher dose for the elicitations of similar effects

{Table 1).

The upregulation of HLA class | expression by IFN-o dosely matched its

antiproliferative effects. Tn no case a dissocistion of the two activities could be

observed (Table 1).

Table 1. [dentification of melanoma cell lines sensitive or resistant to the inhibition

of proliferation and to the HLA class I overexpression induced by IFN-o.

Cell line

proliferation inhibition (IC50) (2) THLA class Linduction (b}

CMNCMI-2344

+ (100 U/ml)

(442v5.305)

CNCM I-2545

(184vs.196)

CNCM [-2346

+ (100 Ufml)

(521vs.257}

CNCM [-2347

+ (10 Wiml)

(980vs.135)

CNCMI-2548

4 (10 Urimal)

{559vs. 384)

CNCM [-2549

{175vs, 203)

[a) Melanoma cdl lines were cufluced in the presence of IFN-U concentzations runging between L

and 1000 Uiml. 3H-Thymidine incorporation was mensured dally aver a five doys culturs period

falloving an 12 hour pulsing time. ICSR iz the [FN-at concentration inducing at Teast 2 50%

inhibition of a maximal peoliferation activity detectable o Jndividual experiments.

(b)) Melanems oclis were steived with HLA clags [ specific monamorphic mAbs Fllowing 2 two

daye culture in the presence [digite on the leB) or absence [digits an the right) of IFN-0 (100 UAm)

and tested by Mlow-eytomeley. Dota are expressed as mean Auorescence intensity of labelled cell

lines.
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Detection of genes encoding tumor assaciated antigens in melanoma cell lines

Total cellular Ri9A was extracted from the sensitive and resistant melanoma
cell lines identifted above, reverse transeribed and processed for hybridization to
an oligonucleotide array (Hus800FL, PI¥ 800183} containing probe sets derived
from 7000 full-length human genes. Expression levels for each gene were caleulated
as normalized average difference {nAD, see materials and methads).

Datasets for genes encoding MART-1/Melan-A, pmel-17 (gpi100), TRP-2 and
tyrosinase tumor associated antigens {TAA) were first analyzed. These four genes
were found to be expressed in CNCM [-2546 and CNCM 1-2545 cell lines, whereas
virtually no expression was detectable in CNCM I-2544, CNCM [-2546, CNCM T-
2547 and CMNCM 1-2548 cell lines (Pigure 1), Functional tests confizmed these
findings. Indeed, CNCM 1-2545, HLA-A2.1 positive melanoma cells were
effectively killed by HLA-AZ.1 restricted CTL lines recognizing epitopes derived
from MART-1/Melan-A, pmel-17/gpl00, tyrosinuse or TRP-2 proteins. In
contrast, CNCM 1-2348 HLA-A2.L positive cells, that do not express the genes
under investigation failed to be killed by the specific CTL. (Figure 1). Remarkably,
ITN-o: treatment doas not appear to influence the expression of the genes encoding
these TAA.

Thus, the spplication of the microarray technology to the cellular system
under investigation is validated by results concurrently obtained at functional and
gene expression levels.

IFN-¢t receptor wepe expression in melanoma ccll lines

A differential sensitivity to the effects of [PN-¢ is related to a differential
expression of the specific receptor. Indeed, transcripts from the IFN-@¢ receptor
gene (IFMAR2) were detected at Jow levels, nAD<G0, (Table 2, gene cluster 5) upon

microarray hybridization of the eDNA from the cell lines under investigation.

IFN-¢ receptor gene expression was evaluated by using a more sensitive RT-PCR
assay {Figure 2R).
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Although to different extents, unrelated to the level of responsiveness to IFN-,
specific transeripis were detectable in afl lines.

tion o igl marker genes for JFN-O: responsiveness

The genetic profile of melanoma cell lines was classified according to their
sensitivity or resistance to critical direct effects of IFN-o, namely the inhibition of

proliferation and the upregulation of HLA class [ expression.

The availability of large mRNA expression data sets from six human
melznoma cell lines well menticned for their responsiveness to IFN-o ralsed the
possibility of identifying genes preferentially expressed in sensitive or resistant lines
in the absence of cytokine treatment. Microarray data of all genes from responder
(CHCM 1-2544, CNCM 1-2546, CNCM [-2547 and CNCN 1-2548) and nom
responder (CNCM [-2545 and CNCM 1-2549) cell lines were cornbined resulting
in two averaged data sets. These data were then screened for genes upregulated
morte than three foid in either group. The average data were then dissociated in
nrder to obtain the individual expression levels in each cell line. A gene was
considered positive or predictive when the devistion from the mean was lower
than 30% of the average value of the nAD,

This analysis resulted in the identification of a proup of four genes
preferentially expressed in [EN-tx sensitive cell lines (Figure 2, panel A). Two of
them, [Fi16 and RCCL encode nuclear proteins endowed with mitotic regulation
and transcriptional activation capacities, respectively. A third is the hox?
homeobox gene, whereas the fourth, h19 gene, encodes an untranslated RNA,
involved in the DNA methylation and genetic imprinting processes. Notably,
however, one of the JEN-c sensitive cell lines, MES1, dues ot express RCCLL

On the other hand, two genes encoding likely components of signal transduction
pathways, SHB and PKC-L, appeared to be preferentially expressed in [FM-o
resistant D10 and ME67 cell lines (Figure 2, panet B).

A pattern of genes preferentially expressed according to typical profiles in
sensitive and resistant cells clearly emerged. Genes involved in the regulation of cell
proliferation, such as 1F116, h19 and RCCI, but also hoxZ, were found to be

preferentially expressed in sensitive cell lines. Intriguingly, genes enceding SHB

JP 2004-507253 A 2004.3.11
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and PKC-{, proteins, known components of defined signal transduction pathways
appeared to be preferentially expressed in IFN-o: resistant cells. These puzeling data
suggest that [FN-f resistance could result from a series of active events as opposed
to a merely defective activation.

Induction of geng expression by [EN-0 in sensitive and resistant cell Hnes

Fatterns of genes expressed in TEN-o sensitive and resistant melanoma celt
lines were investigated upon 48 hour culture in the presence of [EN-6. CNCM I-
2546 and CNCM 1-2545 were studied in detail. Analysis was focused on genes
wihich were at least 3-Told up or down regulated as compared to untreated cells and

displayed nAT? values of at least 50 in one of the four experiments,

Cluster 1 (Table 2) includes genes only inducible in the sensitive CNCM 1-
2546 cell line, As expected expression of these genes was not significantly affected
by the treatment in TFN-a resistant GNCM, 1-2545 cells. This set of genes includes
HLA class T genes, 2-5A synthetase, TAP-1, penes encoding a pumber of
interferon-inducible proteins, but also p27 cyclin-dependent kinase inhibitor and
ROX protein. A single gene, encoding amplaxin or ems-1 and derived from the
locus 11q13 frequently amplifiect in tumor cells, appeared ta be induced by IFN-¢;
in1 both lines {cluster 2}.

Cluster 3 genes, including ip-30, a known 1FN-y indueible gene, and dss 1
were induced in the CNCM 1-2545 resistant cell line bt their expression was not
significantly altered in CINGM 12548 sensitive cells. Cluster 4 includes additional
genes inducible by IFN-a in CNCM 12548 shich are, in contrast to cluster 1,

downrepalated in IFN-00 resistamt CNCM 12545 cells. Interestingly, the

transcription factor ISGF-3, of relevance for IPN-¢ signalling, belongs to this
cluster that includes othec TFN related gemes Cluster 5 comprises genes
dovnregulated by IEN-o. treatment in resistant CNCM 1-2345 cells, but virtually
unaffected in sensitive CNCM [-2546 cells. Interestingly, this cluster comprises the
genc encoding IFN-a receptor. Cluster 6 includes two genes (irf-2 and interferon-
induced cellular resistance mediator) whase expression, basically undetectable in

‘the CNCM [-2545 resistant cell line, is downregulated in CNCM 1-2546 IFN-¢¢

sensitive oells. Interestingly, the IRF-2 gepe product is known to bind ta the
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promoter region of IFN type I indudble genes and to prevent transcription.
Dewnregulation could thus promote the activation of IFH inducible genes.

In Table 2 below, CNCM 1-2546 and CNCM 1-2545 cultured for 48 hours in the
absence or in the presence of 100 Uiml IFN-0t were used to assay cytokine
modulated gene expression as malched with data obtained in fibrosarcoma cells.
This analysis yielded six clusters of genes. Cluster 1 contains genes only induced in
the TFN-& sensitive CNCM 1-2546. Cluster 2 includes amplexin, upregulated in both
lines and cluster 3 comprises genes anly induced in the CNCM 1-2545 resistant line.
Cluster 4 refers to genes downregulated in CNCM [-2545 and induced in CNCM I-
2546. Cluster 5 includes genes downregulated in GNCM 1-2345 and dluster 6 refers
to genes downregulated in CNGM [-2546. Data are presented as average difference

of  signal  intensity  between match and  mismatch  probesets.
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-23.
Detection of novel [FN-o inducible genes

Clusters 1 and 2, reported in Table 3, include genes previously unknown as
IFN-¢. inducible, whose expression can be upregulated upon melanoma cell
treatment. Cluster | comprises genes only induced in sensitive cells, whereas clustar
2 tefers to genes upregulated upon 1FN-¢: treatment of melanoma cells regardless
of thejr ,phenotypic” sensitivity. Some of these genes obviously belong to
melanocytic (melanoma differentiation antigen, mda-§) or neuroecrodermic (eg.,
neurcleukin or catechol o-methyltransferase) cell lineages, while others clearly
inducible genes such as, for instance, those encoding plasma gelsolin or spermidine
synthase escape an evident, similar, tissue specific classification. Cluster 2 in Table
3 includes novel genes inducible regardless of IFN-¢x respansiveness in both lines
apalyred, A pumber of these genes (rheb, PP1, ATPase, ceramidase, «if3) are

functionally related to intracellular signaling pathways.

In Table 3 below, CNCM I-2546 and CNCM I-2543 cell lines cultared for 48
hours in the absence or in the presence of 100 U/m] IFN-rt were used to identify
aovel cytokine induced genes whose expression was not found to be modulated in
fibrosarcoma cells. Cluster 1 includes genes inducible in the CNCM 1-2546
sensitive but not in the CNCM 1-2545 resistant coll line. Cluster 2 comprises genes
inducible in both lnes. Duta are presented as average difference of signal intensity

betwaen match and mismatch probesets.
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BUDAFIST TREATY UNZTHE)[&TE‘RHMNN.\L
RICOGHITION DF THE DEECSIT OF KICRADAGANIEMS
©F FATERT PROCEDURE

TRTEREATIONAL FnkM

I—TU ' MECEIET 1§ THE CASI OF il ORICINAL DEPOSIT
Iseced pursuact to Rule 7.1 By the
THYERHATIONAL DEPQSITARY AUTHORLYY
idencified ar Fhe boruem ef this pige

E.Hplfmann-La Roche AG
Postach

CH-4070 Basel

NAMF AHD ADDRRSS

OF DPEEQSITOR

T IPENTIFICATIOR OF TEE KICROOGGANLEN

Idantiflcation refazance givar by the hetession nusber givea by the
DEIOSITOR TRITAFATLONAL DEPOSITARY AUTHORIGY

A375 I -2544

[ I1. SCIENTIZTS DESCRIPTION ASDSOR PAQPOSED TARXOHOHIC DESIGNATION

l’fklr miccporganisn idencifizd urduz 1 abave was accompauind by 1

[] a ssisntlfic dascriptiom

[ ] a proposed Eavonemic designatlien

(Mavi wirh 8 tross uhern applicabls)

III. RECETPT AMND ACCKETARCE

This Lntezashioual Deposifary ity pesupts & iercorganien
which was recaived by it on 17 August 2000 (date of khe arigl:

LY. REgZLPT OF RBQUEST FOR CORVERSTION
The ni, arganizm identiffeéd unda» F abova wsr Tecoived by rhis Interaacicn;
Depusitary auchoricy on {dete of the sriginal deposit) and (

e — __f

a reguest te convert the evigicai deposit to u depoesit under the Dudapest Treacy
wis geemived by i€ om {drts of xeceipt of Toguoet Eor cemversisal

¥. IHTEREATIOWAL PEFOSITAAY AUTHORITY

$ignaturels) of prraanls) having the power
to rspresant rhe Intermational Depozizary
Ancierity or of authorized.pificialis]
enrges WAGENER

e

f international

e CNCM

Cofleclion Nelionale
de Culires de Micioorganismes

AdAress : INSTITUT PASTEUR
Fue du Docteur Raux

28,
F.75724 PARIS CEDEX 15 Date ! 0% Novernber

1 ¥hace Rule 6.40d) applirs, such daie L3 Lir dsbe on which the status
deposicany auchority was moqelred.

JP 2004-507253 A 2004.3.11



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

=

F.Hetimann-Ls Roche AG

(62)

WO 018633 PUTEPOLAESSG
3u

BUDAPEST TEEATY OO “THE INTEZRWATIONN

FECOGHEITION QF THE DEPOSIT OF MIGROGRG,

TOA THE PURFOSES OF FATENT PROCEDURE

THTERHATIONAL FORM

RECEIFT IV THE CASE OF AN ORICTIOAL DEPOSIT
jsgued pumsunnt to Eule 7.1 by che
TAFERNATIONAL DEPOSITARY ALTHORITY

Postfach identified at the betlom of thiz page

GH-3070 Basel

Lientification refarence given by the

VEPOSLION : IFTERNATIONAL DEPOSITARY AUTEORITY -

NABE AGD ADDRESS
OF DEPOSITOA -

]

ST

Accbseion Guibar given by Cha

CCATION UT TOX MIGROORGANISH

D10 | [- 2545

ja

Tir

L
L]

etk =

A

SCLENUTIIC 2ESCRIPUION AND/OR PROPOSED TAXMNOMIC DESIGHATION

micrrocgasisn incutificd uneer [ ebove was zecompanied by 1

A seleotifie desctintion

A propuved bekesueie deslznatie:

N 4 trwss whesv apphisablel

I,

ELPT AL AUCEPTAHCE

Dep
2 T

Ibis Imkerznationul Uapozikery Awcinc:
ok wes Teced

cy acccpie Uhe wicrosrganim identiffed under 1 above.
ved by 1t on 17 August 2000 (date of the priginal depasitil

ddantiSied wndar I aboue war reepizad By thir Irtornzrional
soirary Auckoiity on [datn of the original deposit) nud
ssuest te Lonverk the origiral depagit to a deposic under the Hudapes:

any
f{dute of recoipt of raguest Eor vouresszion)

[

v, STIOBAL DEPOSITARY AWTUOATTY
Hama

I CNCM

. Colleation Nationale

| de Cultures de Microarganismes
addrese ¢ INSTITUT RASTEUR

Signabers(z) pf ycresniz) having Te pover
te rapresent zhe lnzernational Deposin
Buthority or of anchezized gfEisizlis)

Grads WAGENER

28, Aue du Declewr Roux
F-75724 PARIS GEDEX 15

Yreze Rele B.4(d) applies, such daso iz =he Zate gn whick the stalws of figtermaziana
dopusitary suchoricy was acguired.

Date : USNWGmbErEDOD/[\/ —_—
— _ _ 1
L
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NUCAFEST TREATY ON THE IHTERHALIORAL
RECOGHT' % OF FHE DEPOSIT UF NEICROQRCAXTEMS
POR TRE FURPUSES OF BATEWY PROCEOURE,

THIERNATIONAL FORH

r : ] RECTLFT 1N THE CASE OF A ORIGL#AL DEPOSET
' issued pursnant to Bule 7.1 by the
F.Hoffmann-La Roche AG 1HTEANAYLORAL DEVOSITARY ADTHORLTY
Postfach identifisd ur the bottom of this page

CH-3070 Basel

(.

ANDRESS
DZPOSITOR -

J 1. IDENTTIFICATION NF THE MICROCRGANIER

Idankificstion rofezsenca given by the

Aceession sumber gluca b

the

DEFOSITOR |

ME15

INTERNATINNAL DRPOSITARY AUTHOALLY :

|
|
[-2546 [
J

11.  SOTINTTETC DASCRIPTLON AND/OR PROPUSED TAXOKOKLL DESLGHATLON

] a seienrific dessriptien
I [] a proasyed Lasensnic dus

{Mark wizh a cross winre applisable)

Tha mizravtgarizm idenzified wnder I abovwe was sccomprnied by :

ITI. RICEIZT AHD ACCIFTARCE

vhich wra recefued by ik ean F7 AUQUSi 2000

Thia Interncticaal Depesitaxy Autlerity accopos tiho

croorzaniem idenvilisd ender 1 above,
(gats of the ceiginal depowit!

1v. RES

IPT 0F BEQUEST ZOR CORVERSIUN

Tee wleroorganisn ideatifled -
Depusliary AuLavTiTy on

was macivad by it on

ax [ #bove was received by thiz In

A vequest to eenvev: the oriplinal dapuait to A daposit wnder che Budapast Treaty

ternational
{date of the oviginal depesie) and

tdate of receipt ol request for convevsian}

V. ISTRREATIONAL NEPDZITARY AUTOORLTY

Hawe =

CNCM
Collactian Majianale
de Culiuzes te Micinoiganismes

Signeturals) of persenis) havinz the powss
te represenc the internaticeal Depositacy
huthoyity or of authorized officislis) =

Gylorgys WACENER

Addtess ; INSTITUT PASTEUR
25, Fiuo Su, Dovteur Fares v} [
F-75724q PARIS CEDEX 15 Dace : reey) ber 2000 |
L ;

| Where Bele 6.40&) applics. sazh date 43 the dete wn whieh tha skaLus of ’,’in:arnatia:\ﬂl

depusicary authority was acquired.
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RECOGHLTION OF TEE DEPUSIT OF HICROORGAKISHMS
TOR TNZ PURPOSES DI 2ATENT PRGCEDURT

TUTERHATIONAL FORM

1 RECELPT 1IN NE CASE OF AH DIICINAL DEPOUSLT

' issued pursuant to Rala 7.1 by the
F.Hoffmann-La Roche AG I¥TSRHATIONAL DEEOETTARY AUTHORTTY
Paostfach ideneified at the botton of ehis page

$H-4070 Basel

L NAHE. AMD ABDEESS
-- OF DEPOSLTOR

(. IPDERTIFICATION QF THE KICROURBANISI
Identifization reference piven by tae Accession otnbet givenm by tha
DEPOSITUN : INTERNATADHAL DEPUSITARY AUTHORITY

MES1

- 2547

p 1L SOTZNTIRIC DESCRLFTEON AHDJOR FROPOSER TAXGHOWIC DESIGEATION

The mieroovganisn idaneiifad wnder I abova wae accenpaniad by @

|[] + retareisie femesipeion

4 prapaced taxonenic Zssignation

(Mzzlk wich a eross whare applicabls]

1L,  RECEIPT AND AUCEETANCE

Thie 1
which =a

sacfanat Depesitary Authoriby scceprs the nicronegarisn jdantifisd under 1 adove,

recesved by in oa 17 August 2000 tdane of the eriginal depesiti)

RECZIFT 0F REQUEST TOR CORVERSION

Tha wiceubpalasa Aduntified wndet 1 abave war goaelved By this Inusrnetienan i

Depositary h:rhericy en (dace of rhe originel deposit) and
a request ta conenct the originsl deposit vo o depowvixv under the Budapest Treacy
was recaived 3y it an (dars of reesipt of coquess for cenuersian)
v iTERRAT IONAL DEPOSTTARY AUTHORTTY
CNCM Signacwes{z} of cevscnf{s) having che sower
o Nations! %o repssavas Lie Intarnarional Depesitmsy
ligction Mationala Autherity or of asthorized officializ}
! anlsmes T
de Cullures de Migroorganisny 1065 WASENER
Addzess INSTITUT PASTEUR /
28, Fup du Coctew Roua l’/M’M
F-75724 PARIS CEDEX 15 Date ¢ 09 Navemiber 2000 S

1

1 Where Rule B.40d] applies, sueh date iz the dnte on which the szacve of ‘incernarianal

depusitacy authesily vas acquirsd,
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BUGAFEST TRIATY O 70 LSTERHATIORAL
RICOGRITLON UF THE DER0SIT OF HICRODRGANISHS
FORX THE PURPOSEE OF PATEMT PROCEDURE

IATERBATI0HAL EFORH

TO = REGELFT IK Ii? CASE OF AN ORICINAL DEPOBIT
iozued puraweat to Bule 7.1 by the

E.Hottmann-La Roche AG IETERMATIDNAL DE20STTARY AUTHORITY

Postfach identified at the bortem of this page

CH-4070 Basel

L KAKZ AKD ABDPRESS
- OF DEMORITOR .

. TDENTTEICATION OF THE MICROORCANISM

! ldeutitication refecanco given by che Accessian numbar ziven by
DUFOSITOR 1NTERMATLONAL DEBOSITARY A

MESS 1-2548
|

ORTTY =

11. SCIENTIFIC DESCRIPTION AMD/OR FROPOSLEL TAXKONOWIGC DESEGHATION

Tha oteresrganisn idsntifisd under § abeve was accompanied by :
] s seientifie dasevintlen

|. » propused taxonemic designakion

ark wick a crasz wheze applinable)

) -

TIT.  RECKEPT AHD ACCEPTANOE

Thic Intoenationas Daposibary Auttaviry sceests the miersorganisn identified under I above,
wileh was coeatved by it ou 17 August 2000 Glacy of the crigical deposityl

IV.  RICEIFT OF REUUESY TOR CONVERS1OR

Tha microsrganizm identified under I abeve was xeseived by this Inteunstional

Dcpositary Autherizy on (dare of the original deposit} mnd

# zequore to convert che srigizal desasic ca a depazic wndec the Budapest Traaty

whs boceived by i oea (date af teseipt of request for canvaTsion}

¥, IKTERMATLOWAL BEROSITAXY AUTHORITY

Xama Siguatarsls] of purssals) hawing vhe pover

! CNCM S e e
Collastion Nationala Acticrity oT of authoriged offizial{s} 1

de Cullures da Micretiganiamas

Addres 1 INSTITUT PASTEUR
28, Rue du Dactsur Roux
F.75724 PARIS CEDEX 13

Ge WAGENER
Date : 8 Mowernbief 2000 . E

» Kule G.4(d) applies; such dake is the dare on which The status of ‘nt-rnntlunal
dypasitary sursarity was acquizad,
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AUMAPEST TRBATY ON THE IHETARNATIONAL
RECOCHITION OF THE DZFOS1T OF KICRODAGANISKS
FOR UHE PURPOSES OF WATENT PROCEDURE

INTERSATIORAL FORM

] RBCEIFT I THE CASE OF AN ORLGISAL DEPOSIT
! fsewed pursuanc ©o Rels 7.1 by the
F.Hoftmann-La Rocfie AG INTERPATIONAL DEPOSITARY AUTHORITY
Postfach tdcnzified ax che beztom of thiz pazs

CH-4070 Basel

L- WAME AN3 ADDRESS

OF DEPOSLYUR

1. TOENYEFICATZON OF THEE MICROCRGAMISM
Idenrifirazion referense givem by the Auseasicn number siven by the
REFDSTION : THIEERATIONAL DEPOSTTARY AUTAORIEY

ME6T |- 2548

1. SCIEFLLF U DESCRIPFINS AHD/UR PROFDSED TAXOROMIC DESICHATIOH

The microerganism Ldentified under 1 above was accompasied by @

[] a seleatific deseviption

,il # pToponed vaxsnemiz designatiun

{ark with a cross whote applicable)

This Iotacastienal Deppsitary Authocity mccepts the micsoorganism idenciflsd undez 1 abeve, ‘
vidich was recedivad by Zr ox 17 Augusi 2000 (d2ze of the erigimel deposit)?

RECELFT COF R=OUEST FOR COHVERSLCH

The pictoorganise identified veder L abowe was vecefved hy chis International

Depasizary Autherity oa (detz of the grigiral deposit) and
& Taquast %o monverk bhe arigisal depesit to 8 daparit wndsr che Budapest Treaty
was recaiosd by it on (drte of racedpt o7 tequest fur coaversiond

TERIATTONAL DEFOSITARY AUTHORTTY

Bame Signarara(s) e s baving the pouet
CNCM <o rapresenc the koateraavional degozitazy
Collection Malonala Avrhoricy ¢ of 2uthorizad officlalts)
de Cullures de Microarganismes G

L] WAGENER
Address : INSTITUT PASTEUA
2B, Rua du Doeteur Roux W
F-75724 PAAIS CEDEX 15 Date = (9 MNovernbar 2000
| - —__

L Wisre Rule 6.608) applies, such date ia the dace an which cha stakus af
depasitary azcherity was acguived.
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Claims

1. A method for screening patients to determine their ability to respond ta
4 tumor treatrent, said method comprising:

- measuring the expression level of at least one of the genes prediciive

for said treatmnent in patient samples; and

- cornparing the resnlt of measurement to the vesult obtained with a

reference sample.

2. A method as in ¢laim 1, whercin patients are patients suftering from
tumor.

3, A method ag in claim I, wherein patients are patients suffering from
melanoma cancer.

4, A method as in claim 1, wherein the tumor treatment inclodes [FN-o
or one of its dervatives.

5 A method as in claim 1, wherein gene expression is measured directly
by DNA analysis with a DNA probe specific to at least ene of the genes
predictive for said treatment or by determination of the level of mRNA

transcription ar by determination of the level of gene product.

6. A diagnostic test for carrying out the method claimed in 1 to 5,
comprising
- contacting 2 matrix with probes with a liquid phase containing

antibodies or nucleic acid probes

- detecting gene transcription or product of one of the genes
predictive for the tumor treatment.

7. A disgnostic test as claimed in €, wherein the mattix comprises pucleic
acids and the liquid phase ¢ontains target nucleic acid probes.

8 A diagnostic test as clairned in 4, wherein the matrix comprises target
prolein probes and the liquid phase contains antibodies.
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36

S A dagnostic kit for the method as claimed in 1 comprising a container
with a mateix with probes.

10. A disgnostic ldt as claimed in 9 comprising a centainer with a matrix

with nucleic acid probes.

1. A method for screening the availability of cells or tissues to be sensitive
or resistant to tumaor treatment, said method comprising the identification of
gene expression profiles characteristic of said treatment.

12, Amethod asin claim 11, wherein the cells originate from cell fines.

13, A method as in daim 11, wherein the cells originate from tumor gell
Lines,

14 Animenunological marker enabling the selection of cells responding to
a fumor treatment characterized in that it is an antibedy specific for product
of ane ar more ol the genes predictive for said treatment.

15, Theinvention substantially as herain before described especially with

reference to the foregoing Examples.
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Observations where certain claims wera found unsearchable (Continuation of ilam 1 o1first shaat}

This Intxmational Rearck Repat has net bean estadishad In raspect of caraln cialms unat: Arils 17{2)(a} 7 the following eRasre:

e

s []

Chims Noa.:
betause they relaie 1o subject matter not required to be searched by this Authorlty, namely:

Chaime Noe. 5 (partialiy), 6-8, 15 (completely)
hacausa thay ralaie 10 parts of 1 I temations | Appiicaion that do not somply with the preszibed requiremenls to sush
an exlent that no meanngivl Inlernational See o can be carled out, specilizally:

see FURTHER INFORMATION sheat PCT/ISA/Z10

Cialms Hos.
becausn thay ae dspendant o7 s and afe not drattad in a70oraEncR WD NR SPEONE AN MG 490780025 OF RIS §.208).

Box 4

Observailons where unlty of lvention Is lacking (Conlinuation of item 2 of first sheet)

| his nlsmational Ssarcking Autharity feund multiple invent ons in this interratenal appEcation, as follws:

1.|:‘
2

1

o[

As all required additional saarch fees wers timsy pald by the applicant, this Imeraatenal Saxrch Fepsa sovers all
scarchabie Aalms.

As all searchatie Cams cookd be searired witaut 250 justifyirg an additio ¥l &2, <his Authar by did wet invita payrant
of ony addidenal fee.

AG 0Nl SOME O e "Eulrod ddiiDNE] S03°Ch 1803 WEfE: S Ml paid by Ihe aep!
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01, this Intermational Seatch 3apert

No rechlext additanal searoh %eos wose imcly pald by the applicant, Consequzntly, tis nemaional Scach Rzport s
restncted ko the i-vanlior. frst mer ioned in the elms; It is covered by claims KNos.:

Remark on Protest D The addiional seerch lsss ware accempanicd by b Spp icant’s jrotsst,
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Inenational Appicatio- Ne. PCTEP 01 9556

FURTHER INFORMATION CONTINUED FROM  PCTASA! 210

Continuation of Box I.2

Claims Nos.: & {partially}, &8, 15 (completely)

Claim § includes an embodiment wharein geme exprassion is measurad
directly by DHA analysis with a DNA probe specific to at least one of the
genes predictive for the treatment. It 15 unclear what 1s meant by
“measured direciy by DNA analysis" and there is no support found in the
description (Art & PCT}. Furthermore, the application does not enable the
5ki117ed person te carry out this embodiment in particular because it is
unclear haw tao determine gene expression an the basts of genomic DNAR (Art
5 PCT). Therefore, c¢laim b is only searched with respect to the other
empodiments 1.8, determination of the level of RNA transcription and by
determination of the level of gene product.

Claim 6 is so unclear that no meaningful search can be carried out {Art &
PCT): 1t 15 tctally uncicar what the probes are supposed ta be, and where
ihe samplefanalyze cores in. Hepce, it is not slaar, what the claim is
suppased to ccver. The same applies te the dependent claim 7 and 8. It is
not clear what is meant by "target nucleic acid probes® or " target
protein probes" respectively.

Cla‘m 15 does not contaln any technical festures and dogs not define the
Tnvention and is thus so unclear (Art & PCT), that no search can carried
ayt for said claim.

The applicant’s attention i5 drawWn to the fact that claims, cr parts of
cla’ms, relating te inventions in respect of which ne internationail
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1¢e} PCT). The appticant
is advised that the EPO pelicy when acking as an Internatienal
Preliminary Exanining Authority is normally nat to Garry out 2
preliminary exanination on matter which has not been searched. This 1s
the case irrespective of whether or not the ¢laims are amended followTng
receipt of the search report o during any Chapier LI procedure.
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