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Gene Expression Markers For Predicting Response To Interleukin-6

Receptor-Inhibiting Monoclonal Antibody Drug Treatment

BACKGROUND OF THE INVENTION

Tocilizumab is the first humanized interleukin-6 receptor (IL-6R)-inhibiting monoclonal
antibody that has been developed to treat theumatoid arthritis. As with other treatments, the
antibody exhibits a range of therapeutic efficacy in patients. Thus, there is a need to
determine those patients that are more likely to respond positively to treatment with
tocilizumab and/or patients that are likely to not respond to treatment. The present

invention addresses this need.

BRIEF SUMMARY OF THE INVENTION

The invention is based, in part, on the discovery of changes in gene expression that are
associated with a positive therapeutic response to treatment with an agent that modulate IL-
6-mediated signal transduction, such as an anti-IL-6 antibody that inhibits transduction or

an IL-6R-inhibiting monoclonal antibody such as tocilizumab.

Thus, in one aspect, the invention provides a method of identifying a rheumatoid arthritis
patient that is likely to respond to treatment with tocilizumab; or of identifying a patient
that is likely not to respond to treatment with tocilizumab; wherein the method comprises
identifying the levels of expression of a gene set forth in Table 1, Table 2, or Table 3. Such
genes can be identified using a variety of techniques, including array probe sets and
amplification techniques. The level of expression of the marker gene is then compared to

the expression level shown in the data set used to establish a correlation.

In a further aspect, the invention provides, a kit for predicting the therapeutic response of a
rheumatoid arthritis patient to a treatment regimen that comprises administration of an IL-
6R antibody such as tocilizumab. In some embodiments, the kit also includes an electronic

device or computer software to compare the marker gene expression level of a biomarker
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gene set forth in Table 1, Table 2, or Table 3 from the patient to a dataset. The endpoint for
evaluating therapeutic response can be any symptom of rheumatoid arthritis, e.g., the

endpoints evaluated in Example 1.

In some embodiments, the marker gene is any one of the genes set forth in Table 1. In
some embodiments, the marker genes are at least two genes set forth in Table 1. Thus, in
some embodiments any one of from 2 to 20, 30, 40, 50, 60, 70, 80, or all of the genes set
forth in Table 1.

In some embodiments, the marker gene is any one of the genes set forth in Table 2. In
some embodiments, the marker genes are at least two genes set forth in Table 2. Thus, in
some embodiments any one of from 2 to 20, 30, 40, 50, 60, 70, 80, or all of the genes set
forth in Table 2.

In some embodiments, the marker gene is any one of the genes set forth in Table 3. In
some embodiments, the marker genes are at least two genes set forth in Table 3. Thus, in
some embodiments any one of from 2 to 20, 30, 40, 50, 60, 70, 80, or all of the genes set
forth in Table 3.

In some embodiments, the step of determining the level of expression of the biomarker
gene comprises measure the level of RNA expressed by the marker gene. The amount of
RNA expressed may be determined, e.g., using an amplification area reaction such as
gPCR, or by using a probe array. For example, a nucleic acid array forming a probe set
may be used to detect RNA expressed of the biomarker gene. RNA expression levels are
typically determined by measuring the level of cDNA transcribed from the RNA isolated
from the patient. RNA expression levels can be determined using known probesets to
quantify expression level. As known in the art, such probes sets may comprises multiple
probes that hybridize to the target sequence of interest. Alternatively, expression of a
marker gene can be determined by measuring the level of expression of a protein encoded

by the gene.

The levels of expression are compared to standard control data, e.g., the expression data set
generated in Example 1 and 2. An increased level of expression of the marker gene or

decreased level of expression of the biomarker gene may be determined by using statistical
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models for determining whether expression of the biomarker gene is indicative of
therapeutic response of a patient to treatment with an IL-6R antibody such as tocilizumab.
In some the invention provides an electronic device or computer software that employs the

use of a statistical model to determine likelihood of therapeutic responses.

In some embodiments, the levels of expression of genes set forth in Table 5 are evaluated to
identify rheumatoid arthritis patients that are likely to be responsive, or unresponsive, to
treatment with an IL-6R antagonist such as tocilizumab. In typical embodiments, anywhere
from 2 to 10, 20, 30, 40, 50, 60, 70, 80, or 90, or all of the genes in column C, column D,
column E, column F, column G, column H, column I, or column J are analyzed to

determined likelihood of a therapeutic response.

DETAILED DESCRIPTION OF THE INVENTION

As used herein, a “positive therapeutic response” or “therapeutic benefit” refers to an

improvement in, and/or delay in the onset of, any symptom of rheumatoid arthritis.

As used herein “negative therapeutic response” refers to a lack of improvement of one or

more symptoms of rheumatoid arthritis.

An “interleukin-6 receptor (IL-6R) inhibiting antibody” refers to an antibody to IL-6
receptor where the antibody binds to IL-6 receptor and antagonizes (i.e., inhibits) IL-6
receptor activity. An example of such an antibody is tocilizumab, a humanized IL-6R
monoclonal antibody (see, e.g., Sato et al., Cancer Res 1993; 53: 851-6; and U.S. Patent

No. 7479543) that is used for the treatment of rheumatoid arthritis.

In the current invention, a “gene set forth in Table 1” refers to the gene that corresponds to
the probesets annotated in Table 1. Similarly, a “gene set forth in” Tables 2, 3, or 5 refers
to the gene that corresponds to the probesets annotated in the respective Table. For Tables
1-3, the “Representative Public ID” is listed as the accession number Table 1. The
“Representative Public ID” is the accession number of a representative sequence. For
consensus-based probe sets, the representative sequence is only one of several sequences
(sequence sub-clusters) used to build the consensus sequence in the probe set used in the

Examples and it is not directly used to derive the probe sequences. The representative
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sequence is chosen during array design as a sequence that is best associated with the
transcribed region being interrogated by the probe set. As understood in the art, there are
naturally occurring polymorphisms for many gene sequences. Genes that are naturally
occurring allelic variations for the purposes of this invention are those genes encoded by
the same genetic locus. The proteins encoded by allelic variations of a gene set forth in
Table I, Table 2, or Table 3 typically have at least 95% amino acid sequence identity to one
another, i.e., an allelic variant of a gene indicated in Table 1, Table 2, or Table 3 typically
encodes a protein product that has at least 95% identity, often at least 96%, at least 97%, at
least 98%, or at least 99%, or greater, identity to the amino acid sequence encoded by the
nucleotide sequence denoted by the accession number shown in the Table for that gene.
For example, an allelic variant of a gene encoding Eph receptor B2 (gene: EPHB2,
representative accession number AF025304) typically has at least 95% identity, often at
least 96%, at least 97%, at least 98%, or at least 99%, or greater, to the Eph receptor b2

protein encoded by the sequence available under accession number AF025304.

The terms “identical” or "100% identity,” in the context of two or more nucleic acids or
proteins refer to two or more sequences or subsequences that are the same sequences. Two
sequences are "substantially identical” or a certain percent identity if two sequences have a
specified percentage of amino acid residues or nucleotides that are the same (i.e., 70%
identity, optionally 75%, 80%, 85%, 90%, or 95% identity, over a specified region, or,
when not specified, over the entire sequence), when compared and aligned for maximum
correspondence over a comparison window, or designated region as measured using known
sequence comparison algorithms, e.g., BLAST using the default parameters, or by manual

alignment and visual inspection.

A ““gene product” or “gene expression product” in the context of this invention refers to an

RNA or protein encoded by the gene.

The term “evaluating a biomarker” in a patient that has rheumatoid arthritis refers to

determining the level of expression of a gene product encoded by a gene, or allelic variant

of the gene, listed in Table 1, Table 2, Table 3, or Table 5. Typically, the RNA expression

level is determined.
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Introduction

The invention is based, in part, on the identification of specific genes/transcripts whose
gene expression level, prior to drug dosing or 8 weeks subsequent to dosing, are correlated

with response to tocilizumab.

The invention therefore relates to measurement of expression level of a biomarker prior to
the patient receiving the drug. In some embodiments, probes to detect such transcripts may
be applied in the form of a diagnostic device to predict which rheumatoid arthritis patients
will respond or not respond to an IL-6 receptor antagonist such as an IL-6 receptor
antagonizing antibody, e.g., tocilizumab. Transcripts may also be measured to predict
which RA patients will respond tocilizumab at a later time point. Further, the identification
of proteins/metabolites and/or related transcripts and associated product that are linked by
pathway or cell type or tissue expression to the transcripts identified herein in the Examples

section can be used as alternative biomarkers for measurement of response to tocilizumab.

The expression levels of any gene expression product of one of the genes set forth in Table
1, Table 2, or Table 3 may be measured, however, typically expression of multiple genes is
assessed. Gene expression levels may be measured using any number of methods known in
the art. In typical embodiments, the method involves measuring the level of RNA. RNA
expression can be quantified using any method, e.g., employing a quantitative amplification
method such as qPCR. In other embodiments, the methods employ array-based assays. In
still other embodiments, protein products may be detected. The gene expression patterns
are determined using a whole blood or peripheral blood lymphocyte samples from the

patient.

In some embodiments, gene products, typically RNA, encoded by a gene that is in the same
pathway as a biomarker shown in Table 1, Table 2, or Table 3 may be quantified. In some
embodiments, at least one of the biomarkers that is evaluated to identify a rheumatoid
arthritis patient that is a candidate for treatment with tocilizumab is selected from the group
consisting of JAM3, CD41, CD61, ephrin receptor B2. In some embodiments, at least one
of the biomarkers selected for evaluation is JAM3, CD41, CD61, and a second biomarker
evaluated is ephrin receptor B2. In some embodiments, a biomarker that is evaluated in a

patient is a component of the inflammasome, caspase 1, caspase 5, IL-1 receptor, or
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CARDI16. In some embodiments, at least one of the biomarkers that is evaluated is serine
palmitoyltransferase long chain base subunit 2 or sphingosine-1-phosphate (S1P), ceramide

or related sphingolipids.

In some embodiments, the methods of the invention comprise analyzing gene expression
products of two or more biomarkers of Table 5 that have a value over “0” shown in one of
columns C-J. Such biomarkers may be used in combination to predict likelihood of a
rheumatoid arthritis patient’s response to treatment in an IL-6R antagonist such as
tocilizumab. Thus, for example, analysis of gene expression levels of at least two
biomarkers, preferably three, four, five, or any number up to 100 of the biomarkers having
a value above “0” in column C can be used in combination to predict response to treatment
is tocilizumab. Similarly, at least two biomarkers, preferably three, four, five, or more, or
all of the biomarkers from column D that have values above “0” can be analyzed for
expression levels to identify rheumatoid arthritis patients likely to be responsive, or not
responsive, to treatment with an IL-6R antagonist such as tocilizumab. In typical
embodiments, those expression levels of those genes that have lower numbers, are
evaluated. Thus, for example, a gene in column C that has a value of 1, 2, 3,4,5,6,7, 8,9,
10, for example, is typically included in the analysis of gene expression. In some
embodiments, the methods of the invention comprise analyzing expression level of two or
more genes in column C; and analyzing expression levels of two or more genes in column

D, or two or more genes in column E, etc.

In Table 5, the column “ID” refers to a probeset for the corresponding gene (Table 5B).
One of skill understands that the probeset annotation in Table 5B and column L of Table
5A can be obtained through the database of the maker of the chip used for this analysis
(Affymetrix).

Methods for Quantifying RNA

The quantity of RNA encoded by a gene set forth in Table 1 can be readily determined
according to any method known in the art for quantifying RNA. Various methods
involving amplification reactions and/or reactions in which probes are linked to a solid
support and used to quantify RNA may be used. Alternatively, the RNA may be linked to a

solid support and quantified using a probe to the sequence of interest.



10

15

20

25

30

WO 2011/154139 PCT/EP2011/002832

An “RNA nucleic acid sample” analyzed in the invention is obtained from peripheral blood
lymphocytes. An “RNA nucleic acid sample” comprises RNA, but need not be purely
RNA, e.g., DNA may also be present in the sample. Techniques for obtaining an RNA

sample from peripheral blood lymphocytes are well known in the art.

In some embodiments, the target RNA is first reverse transcribed and the resulting cDNA is
quantified. In some embodiments, RT-PCR or other quantitative amplification techniques
are used to quantify the target RNA. Amplification of cDNA using PCR is well known
(see U.S. Patents 4,683,195 and 4,683,202; PCR PROTOCOLS: A GUIDE TO METHODS
AND APPLICATIONS (Innis et al., eds, 1990)). Methods of quantitative amplification are
disclosed in, e.g., U.S. Patent Nos. 6,180,349; 6,033,854; and 5,972,602, as well as in, e.g.,
Gibson et al., Genome Research 6:995-1001 (1996); DeGraves, et al., Biotechniques
34(1):106-10, 112-5 (2003); Deiman B, et al., Mol Biotechnol. 20(2):163-79 (2002).
Alternative method for determining the level of a mRNA of interest in a sample may
involve other nucleic acid amplification methods such as ligase chain reaction (Barany
(1991) Proc. Natl. Acad. Sci. USA 88:189-193), self-sustained sequence replication
(Guatelli et al. (1990) Proc. Natl. Acad. Sci. USA 87:1874-1878), transcriptional
amplification system (Kwoh et al. (1989) Proc. Natl. Acad. Sci. USA 86:1173-1177),
Q-Beta Replicase (Lizardi et al. (1988) Bio/Technology 6:1197), rolling circle replication
(U.S. Patent No. 5,854,033) or any other nucleic acid amplification method, followed by
the detection of the amplified molecules using techniques well known to those of skill in

the art.

In general, quantitative amplification is based on the monitoring of the signal (e.g.,
fluorescence of a probe) representing copies of the template in cycles of an amplification
(e.g., PCR) reaction. One method for detection of amplification products is the 5'-3'
exonuclease "hydrolysis" PCR assay (also referred to as the TagMan™ assay) (U.S. Pat.
Nos. 5,210,015 and 5,487,972; Holland et al., PNAS USA 88: 7276-7280 (1991); Lee et
al., Nucleic Acids Res. 21: 3761-3766 (1993)). This assay detects the accumulation of a
specific PCR product by hybridization and cleavage of a doubly labeled fluorogenic probe
(the "TagMan™" probe) during the amplification reaction. The fluorogenic probe consists
of an oligonucleotide labeled with both a fluorescent reporter dye and a quencher dye.

During PCR, this probe is cleaved by the 5'-exonuclease activity of DNA polymerase if,
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and only if, it hybridizes to the segment being amplified. Cleavage of the probe generates

an increase in the fluorescence intensity of the reporter dye.

Another method of detecting amplification products that relies on the use of energy transfer
is the "beacon probe" method described by Tyagi and Kramer, Nature Biotech. 14:303-309
(1996), which is also the subject of U.S. Patent Nos. 5,119,801 and 5,312,728. This
method employs oligonucleotide hybridization probes that can form hairpin structures. On
one end of the hybridization probe (either the 5' or 3' end), there is a donor fluorophore, and
on the other end, an acceptor moiety. In the case of the Tyagi and Kramer method, this
acceptor moiety is a quencher, that is, the acceptor absorbs energy released by the donor,
but then does not itself fluoresce. Thus, when the beacon is in the open conformation, the
fluorescence of the donor fluorophore is detectable, whereas when the beacon is in hairpin
(closed) conformation, the fluorescence of the donor fluorophore is quenched. When
employed in PCR, the molecular beacon probe, which hybridizes to one of the strands of
the PCR product, is in "open conformation," and fluorescence is detected, while those that
remain unhybridized will not fluoresce (Tyagi and Kramer, Nature Biotechnol. 14: 303-306
(1996)). As a result, the amount of fluorescence will increase as the amount of PCR
product increases, and thus may be used as a measure of the progress of the PCR. Those of
skill in the art will recognize that other methods of quantitative amplification are also

available.

Various other techniques for performing quantitative amplification of nucleic acids are also
known. For example, some methodologies employ one or more probe oligonucleotides that
are structured such that a change in fluorescence is generated when the oligonucleotide(s) is
hybridized to a target nucleic acid. For example, one such method involves is a dual
fluorophore approach that exploits fluorescence resonance energy transfer (FRET), e.g.,
LightCycler™ hybridization probes, where two oligo probes anneal to the amplicon. The
oligonucleotides are designed to hybridize in a head-to-tail orientation with the
fluorophores separated at a distance that is compatible with efficient energy transfer. Other
examples of labeled oligonucleotides that are structured to emit a signal when bound to a
nucleic acid or incorporated into an extension product include: Scorpions™ probes (e.g.,

Whitcombe et al., Nature Biotechnology 17:804-807, 1999, and U.S. Pat. No. 6,326,145),
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Sunrise™ (or Amplifluor™) probes (e.g., Nazarenko et al., Nuc. Acids Res. 25:2516-2521,
1997, and U.S. Pat. No. 6,117,635), and probes that form a secondary structure that results
in reduced signal without a quencher and that emits increased signal when hybridized to a

target (e.g., Lux probes™).

In other embodiments, intercalating agents that produce a signal when intercalated in
double stranded DNA may be used. Exemplary agents include SYBR GREEN™ and
SYBR GOLD™. Since these agents are not template-specific, it is assumed that the signal
is generated based on template-specific amplification. This can be confirmed by
monitoring signal as a function of temperature because melting point of template sequences

will generally be much higher than, for example, primer-dimers, etc.

In other embodiments, the mRNA is immobilized on a solid surface and contacted with a
probe, e.g., in a dot blot or Northern format. In an alternative embodiment, the probe(s) are
immobilized on a solid surface and the mRNA is contacted with the probe(s), for example,
in a gene chip array. A skilled artisan can readily adapt known mRNA detection methods
for use in detecting the level of mRNA encoding the biomarkers or other proteins of

interest.

In some embodiments, microarrays, e.g., are employed. DNA microarrays provide one
method for the simultaneous measurement of the expression levels of large numbers of
genes. Each array consists of a reproducible pattern of capture probes attached to a solid
support. Labeled RNA or DNA is hybridized to complementary probes on the array and
then detected by laser scanning. Hybridization intensities for each probe on the array are
determined and converted to a quantitative value representing relative gene expression
levels. See, U.S. Patent Nos. 6,040,138, 5,800,992 and 6,020,135, 6,033,860, and
6,344,316. High-density oligonucleotide arrays are particularly useful for determining the

gene expression profile for a large number of RNA's in a sample.

Techniques for the synthesis of these arrays using mechanical synthesis methods are
described in, e.g., U.S. Patent No. 5,384,261. Although a planar array surface is often
employed the array may be fabricated on a surface of virtually any shape or even a
multiplicity of surfaces. Arrays may be peptides or nucleic acids on beads, gels, polymeric

surfaces, fibers such as fiber optics, glass or any other appropriate substrate, see U.S. Patent
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Nos. 5,770,358, 5,789,162, 5,708,153, 6,040,193 and 5,800,992. Arrays may be packaged
in such a manner as to allow for diagnostics or other manipulation of an all-inclusive

device.

Primer and probes for use in amplifying and detecting the target sequence of interest can be

selected using well-known techniques.

In the context of this invention, “determining the levels of expression” of an RNA interest

encompasses any method known in the art for quantifying an RNA of interest.
Detection of protein levels

In some embodiments, e.g., where the expression level of a protein encoded by a biomarker
gene set forth in Table 1 is measured. Often, such measurements may be performed using
immunoassays. Although the protein expression level may be determined using a cellular
sample, such as a peripheral blood lymphocyte sample, the protein expression is typically

determined using a serum sample.

A general overview of the applicable technology can be found in Harlow & Lane,
Antibodies: A Laboratory Manual (1988) and Harlow & Lane, Using Antibodies (1999).
Methods of producing polyclonal and monoclonal antibodies that react specifically with an
allelic variant are known to those of skill in the art (see, e.g., Coligan, Current Protocols in
Immunology (1991); Harlow & Lane, supra; Goding, Monoclonal Antibodies: Principles
and Practice (2d ed. 1986); and Kohler & Milstein, Nature 256:495-497 (1975)). Such
techniques include antibody preparation by selection of antibodies from libraries of
recombinant antibodies in phage or similar vectors, as well as preparation of polyclonal and
monoclonal antibodies by immunizing rabbits or mice (see, e.g., Huse ef al., Science

246:1275-1281 (1989); Ward et al., Nature 341:544-546 (1989)).

Polymorphic alleles can be detected by a variety of immunoassay methods. For a review of
immunological and immunoassay procedures, see Basic and Clinical Immunology (Stites &
Terr eds., 7th ed. 1991). Moreover, the immunoassays can be performed in any of several
configurations, which are reviewed extensively in Enzyme Immunoassay (Maggio, ed.,

1980); and Harlow & Lane, supra. For a review of the general immunoassays, see also
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Methods in Cell Biology: Antibodies in Cell Biology, volume 37 (Asai, ed. 1993); Basic
and Clinical Immunology (Stites & Terr, eds., 7th ed. 1991).

Commonly used assays include noncompetitive assays, e.g., sandwich assays, and
competitive assays. Typically, an assay such as an ELISA assay can be used. The amount

of the polypeptide variant can be determined by performing quantitative analyses.

Other detection techniques, e.g., MALDI, may be used to directly detect the presence of

proteins correlated with treatment outcomes.
Devices and Kits

In a further aspect, the invention provides diagnostic devices and kits for identifying gene
expression products associated with improved responsiveness of a rheumatoid arthritis
patient to a therapeutic agents that antagonizes IL-6 receptor signaling, such as an IL-6R

antibody, e.g., tocilizumab.

In some embodiments, a diagnostic device comprises probes to detect at least 2, 3, 4, 5, 6,
7,8,9, 10, 15, 20, 50, 60, 70, or 80, or all of, the gene expression products set forth in
Table 1. In some embodiments, the present invention provides oligonucleotide probes
attached to a solid support, such as an array slide or chip, e.g., as described in DNA
Microarrays: A Molecular Cloning Manual, 2003, Eds. Bowtell and Sambrook, Cold
Spring Harbor Laboratory Press. Construction of such devices are well known in the art,
for example as described in US Patents and Patent Publications U.S. Patent No. 5,837,832;
PCT application W095/11995; U.S. Patent No. 5,807,522; US Patent Nos. 7,157,229,
7,083,975, 6,444,175, 6,375,903, 6,315,958, 6,295,153, and 5,143,854, 2007/0037274,
2007/0140906, 2004/0126757, 2004/0110212, 2004/0110211, 2003/0143550,
2003/0003032, and 2002/0041420. Nucleic acid arrays are also reviewed in the following
references: Biotechnol Annu Rev 8:85-101 (2002); Sosnowski et al, Psychiatr Genet
12(4):181-92 (Dec. 2002); Heller, Annu Rev Biomed Eng 4: 129-53 (2002); Kolchinsky et
al, Hum. Mutat 19(4):343-60 (Apr. 2002); and McGail et al, Adv Biochem Eng Biotechnol
77:21-42 (2002).

An array can be composed of a large number of unique, single-stranded polynucleotides,

usually either synthetic antisense polynucleotides or fragments of cDNAs, fixed to a solid
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support. Typical polynucleotides are preferably about 6-60 nucleotides in length, more
preferably about 15-30 nucleotides in length, and most preferably about 18-25 nucleotides
in length. For certain types of arrays or other detection kits/systems, it may be preferable to
use oligonucleotides that are only about 7-20 nucleotides in length. In other types of
arrays, such as arrays used in conjunction with chemiluminescent detection technology,
preferred probe lengths can be, for example, about 15-80 nucleotides in length, preferably
about 50-70 nucleotides in length, more preferably about 55-65 nucleotides in length, and

most preferably about 60 nucleotides in length.

A person skilled in the art will recognize that, based on the known sequence information,
detection reagents can be developed and used to assay any gene expression product set
forth in Table 1, Table 2, or Table 3 and that such detection reagents can be incorporated
into a kit. The term “kit” as used herein in the context of biomarker detection reagents, are
intended to refer to such things as combinations of multiple biomarker detection reagents,
or one or more biomarker detection reagents in combination with one or more other types
of elements or components (e.g., other types of biochemical reagents, containers, packages
such as packaging intended for commercial sale, substrates to which biomarker detection
reagents are attached, electronic hardware components, etc.). Accordingly, the present
invention further provides biomarker detection kits and systems, including but not limited
to, packaged probe and primer sets (e.g., TagMan probe/primer sets), arrays/microarrays of
nucleic acid molecules where the arrays/microarrays comprise probes to detect the level of
biomarker transcript, and beads that contain one or more probes, primers, or other detection
reagents for detecting one or more biomarkers of the present invention. The kits can
optionally include various electronic hardware components; for example, arrays ("DNA
chips") and microfluidic systems ("lab-on-a-chip” systems) provided by various
manufacturers typically comprise hardware components. Other kits (e.g., probe/primer
sets) may not include electronic hardware components, but may be comprised of, for
example, one or more biomarker detection reagents (along with, optionally, other

biochemical reagents) packaged in one or more containers.

In some embodiments, a biomarker detection kit typically contains one or more detection
reagents and other components (e.g. a buffer, enzymes such as DNA polymerases)

necessary to carry out an assay or reaction, such as amplification for detecting the level of
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biomarker transcript. A kit may further contain means for determining the amount of a
target nucleic acid, and means for comparing the amount with a standard, and can comprise
instructions for using the kit to detect the biomarker nucleic acid molecule of interest. In
one embodiment of the present invention, kits are provided which contain the necessary
reagents to carry out one or more assays to detect one or more biomarkers disclosed herein.
In one embodiment of the present invention, biomarker detection kits/systems are in the
form of nucleic acid arrays, or compartmentalized kits, including microfluidic/lab-on-a-

chip systems.

Biomarker detection kits/systems may contain, for example, one or more probes, or pairs or
sets of probes, that hybridize to a nucleic acid molecule encoded by a gene set forth in
Table 1, Table 2, or Table 3. In some embodiments, the presence of more than one
biomarker can be simultaneously evaluated in an assay. For example, in some
embodiments probes or probe sets to different biomarkers are immobilized as arrays or on
beads. For example, the same substrate can comprise biomarkers probes for detecting at
least 1,2,3,4,5,6,7,8,9, 10, 15, or 20 or more of the biomarkers set forth in Table 1,
Table 2, or Table 3.

Using such arrays or other kits/systems, the present invention provides methods of
identifying the biomarkers described herein in a test sample. Such methods typically
involve incubating a test sample of nucleic acids obtained from peripheral blood
lymphocytes from a patient with an array comprising one or more probes that selectively
hybridizes to a nucleic acid encoded by a gene set forth in Table 1, Table 2, or Table 3.
Conditions for incubating a biomarker detection reagent (or a kit/system that employs one
or more such biomarker detection reagents) with a test sample vary. Incubation conditions
depend on such factors as the format employed in the assay, the detection methods
employed, and the type and nature of the detection reagents used in the assay. One skilled
in the art will recognize that any one of the commonly available hybridization,
amplification and array assay formats can readily be adapted to detect a biomarker set forth

in Table 1, Table 2, or Table 3.



10

15

20

25

WO 2011/154139 PCT/EP2011/002832

14

A biomarker detection kit of the present invention may include components that are used to
prepare nucleic acids from a test sample for the subsequent amplification and/or detection

of a biomarker nucleic acid molecule.
Correlating Gene Expression Levels with Therapeutic response

The present invention provides methods of determining the levels of a gene expression
product to evaluate the likelihood that a rheumatoid arthritis patient will respond to
treatment with an IL-6R antibody, such as tocilizumab. Either female or male rheumatoid

arthritis patients can be analyzed for gene expression levels.

The presence of certain markers, e.g., base line expression markers in Table 1 that are
associated with an improvement in therapeutic outcomes, are indicative of patients who are
expected to exhibit a positive therapeutic response to treatment with an IL-6R antibody,
such as tocilizumab. Typically, the likelihood of the positive therapeutic response is

increased with increasing amounts of the gene expression marker.

Similarly, a patient may have a gene expression marker, e.g., baseline expression of a
biomarker set forth in Table 1, that is associated with a negative therapeutic outcome.
Accordingly, such a patient is not likely to response to IL-6R antibody, e.g., tocilizumab.
Typically, the likelihood of the negative therapeutic response is increased with increased

amount of the biomarker.

In Tables 1, 2, and 3, the “co-efficient” column represents the effect of the gene expression
value on the response measured by change in DAS28 score, adjusted for baseline DAS
(data in Table 3 are also adjusted for baseline platelet number). The sign of the coefficient
represent the direction of the effect. For example, a coefficient of -1.6 means that higher
expression is associated with better response. Every 2-fold increase in gene expression
value corresponds to a further reduction on DAS score by 1.6 unit. Likewise, a positive
coefficient indicates that higher expression value is associated with poorer response (higher
DAS28 score). Table 1 show biomarkers in which the baseline expression (i.e., level prior
to undergoing treatment with an IL-6R antibody such as tocilizumab) of a biomarker is
predictive for a therapeutic response. Thus, for example, the level of a gene expression

product encoded by a gene set forth in Table 1 can be determined in a peripheral blood
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sample obtained from a rheumatoid arthritis patient. A biomarker positive/negative groups
is defined using a threshold in gene expression level. The exact thresholds for each marker
can be determined using algorithms well known in the art and will depend on the particular
platform and assay used and the desired performance parameters, e.g., sensitivity,

specificity, of the assay.

For example, a patient is determined to be likely to exhibit a therapeutic response, or not to
exhibit a therapeutic response to the IL-6 antagonizing agent, e.g., tocilizumab, if the level
of expression of a biomarker in Table 1 is either above (predicted to exhibit a positive
therapeutic response) or below (predicted to the not exhibit a positive therapeutic response)

a threshold.

Measurement of the level of expression of a gene set forth in Table 2 also provides the
ability to measure the likelihood of a patient to respond to treatment with an IL6-R
antagonist, e.g., an IL-6R antibody such as tocilizumab, at later time points. For example,
measurement of the expression of a gene set forth in Table 2 is made at base line and, e.g.,
at 8 weeks following treatment. The change in gene expression between the two
measurements is used to calculate likelihood of response at a later time point, such as 16 or

24 weeks. Here again, a threshold of change in response may be applied.

Alternatively, a measurement can be made after initiation of treatment, e.g., at week 8, and
an observed ‘ normalization’ of a level of gene expression against a predetermined value

may be used to make the response predication.

Gene expression can also be evaluated for genes listed in Table 5. Each of columns A-J of
Table 5 represent genes that were analyzed for the clinical response noted in the column
head. The top 100 genes for ACR are listed in the table with the rank > 0. If the value is O,
the gene is not selected for ACR. For each column at least two, typically most, or all of the
genes indicated with a value > O can be analyzed. The gene expression values are used as a
linear combination of expression signals from multiple genes in order to predict the
classification of clinical response as outlined in the Examples section of ‘class index’s’ in
the description relating to Table 5. The cutoffs for these linear combinations of gene
expression levels are determined by classification algorithms known in the art, such as

support vector machines (SVM) (see, e.g., Vapnik, The Nature of Statistical Learning,
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Springer, NY, 1995; Cristianini & Shawe-Taylor, An Introduction to Support Vector
Machines, Cambridge University Press, Cambridge, UK, 2000.)

The methods of the invention typically involve recording the level of a gene expression
product associated with a beneficial therapeutic outcome, or a negative therapeutic
outcome, in a rheumatoid arthritis patient treated with an IL-6R antibody such as
tocilizumab. This information may be stored in a computer readable form. Such a
computer system typically comprises major subsystems such as a central processor, a
system memory (typically RAM), an input/output (I/O) controller, an external device such
as a display screen via a display adapter, serial ports, a keyboard, a fixed disk drive via a
storage interface and a floppy disk drive operative to receive a floppy disc, and a CD-ROM
(or DVD-ROM) device operative to receive a CD-ROM. Many other devices can be

connected, such as a network interface connected via a serial port.

The computer system also be linked to a network, comprising a plurality of computing
devices linked via a data link, such as an Ethernet cable (coax or 10BaseT), telephone line,
ISDN line, wireless network, optical fiber, or other suitable signal transmission medium,
whereby at least one network device (e.g., computer, disk array, etc.) comprises a pattern of
magnetic domains (e.g., magnetic disk) and/or charge domains (e.g., an array of DRAM

cells) composing a bit pattern encoding data acquired from an assay of the invention.

The computer system can comprise code for interpreting the results of an expression
analysis evaluating the baseline level of one or more gene expression products encoded by
a gene noted in Table 1. Thus in an exemplary embodiment, the expression analysis results
are provided to a computer where a central processor executes a computer program for
determining the propensity for a therapeutic response to treatment with an IL-6 receptor

antibody.

The invention also provides the use of a computer system, such as that described above,
which comprises: (1) a computer; (2) a stored bit pattern encoding the expression results
obtained by the methods of the invention, which may be stored in the computer; (3) and,

optionally, (4) a program for determining the likelihood for a positive therapeutic response.
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The invention further provides methods of generating a report based on the detection of
gene expression products in a patient that has rheumatoid arthritis. Such a report is based
on the detection of gene expression products encoded by the genes set forth in Table 1 that

are associated with either a positive or negative therapeutic outcome.

A patient that has an increased likelihood of having a positive therapeutic response to
treatment with IL-6R antibody has at least one gene expression product in Table 1 that is
associated with a positive therapeutic response. Typically such a patient has an expression
pattern where at least two products encoded by a gene set forth in Table 1 are determined.
In some embodiments, the patient may be evaluated for expression levels of products

encoded by 3, 4, 5,6, 7, 8,9, or 10 or more of the genes set forth in Table 1.

EXAMPLES

Example 1. Analysis of gene expression profiles of rheumatoid arthritis patients treated

with tocilizumab.

Analysis of gene expression data for association with response to change in DAS28 score.

RNA samples collected from patients with active RA dosed with 8 mg/Kg tocilizumab as a
monotherapy in the AMBITION study (Jones, et al., Ann Rheum Dis 2 69:88-96, 2010)
were collected at baseline and at week 8 post dose. Two hundred and nine samples (113
baseline samples and 96 “week 8” samples) underwent gene expression profiling through

use of an Affymetrix GeneChip® Human Genome U133 Plus 2.0 Array.

After a number of quality control steps on the gene expression data, 2 samples were

highlighted as having lower quality, and 207 samples were subjected to further analysis.

The Affymetrix RMA algorithm was used in generating the normalized gene expression
data for further analysis. Only probesets with high expression levels (max > 4) and those
with larger dynamic range (max-min >2) were included. The max and min were taken over
all samples. Linear regression was performed for the following analyses. In all analyses,
change in Disease Activity Score 28 (DAS28) at week 16 (cDAS28) was used as response

endpoint. Week 16 was chosen because it was the earliest time point for escape therapy in
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the most tocilizumab clinical trials). Baseline DAS was used as a covariate in all analysis

since it has significant effect on cDAS.

1. Baseline gene expression versus cDAS28. 111 subjects were included in the
analysis.
2. Linear Regression with LASSO Variable Selection using baseline expression data.

This is a multivariate analysis method that include all probesets in the model, with L1
penalty on the coefficients of the probesets added to the objective function. (Tibshirani, R.
(1996). J. Royal. Statist. Soc B., Vol. 58(1): 267-288)). A subset of the probesets was
selected by the model. The number of probesets selected by the model depends on the level
of penalty. The optimal level of penalty, which subsequently determined optimal number
of probesets selected to achieve the best prediction, was determined using 10-fold cross

validation.

3. Change in gene expression at week 8 versus cDAS28. Ninety four subjects were

included in the analysis.

4, Linear Regression with LASSO Variable Selection using change in gene
expression
5. Baseline gene expression versus cDAS28, adjusting for baseline platelets

Analysis (1) identified a number of probesets that represented activated platelet expressed
genes e.g. ITGA2B (CD41), ITGB3 (CD61), JAM3 were present at the top of the list of
data ordered by p-value (see, Table 1). There is a correlation of expression of these genes

with cDAS28,

This observation prompted a regression analysis of baseline platelet count against change in
DAS28. The analysis demonstrated a modest but statistically significant link to baseline
platelet count. A far stronger effect size is noted through the correlation of ITGA2B,
ITGB3, JAM3 to cDAS28, suggesting that markers of platelet activation are a better

predictors of response than platelet count alone.

From analysis (1), it was determined that baseline expression levels of EPHB2 (Ephrin

receptor B2) has a correlation to cDAS28. EPHB?2 transduces signals that regulate cell
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attachment and migration and is expressed at higher levels in synovial fibroblasts and
exudate lymphocytes in RA, than in those from OA. It’s ligand, EphrinB1, is expressed at
levels higher in RA peripheral blood lymphocytes (PBL) than healthy controls.

Recombinant EphrinB1 stimulates normal PBL’s to exhibit enhanced migration and TNF
production, and RA synovial cells to produce IL-6. These results indicate that it is also a

useful biomarker for predicting response to tocilizumab.

We reasoned that the high correlation of platelet expressed genes with cDAS observed in
analysis (1) could be ‘masking’ the identification of other important response signals.
Baseline correction of platelet number in the regression model was therefore performed.
From this analysis, ordered by p-value 3 out of 4 components of the NALP1 inflammasome
were identified. Inflammasomes are multi-protein cytoplasmic complexes that mediate
activation of pro-inflammatory caspases. The NALP1 inflammasome activates caspase 1
and caspase 5. Caspase 1 cleaves pro-IL-1f to IL-1f,and also activates IL-18 and
potentially IL-33. We also identified the association of baseline expression of CARD16, a
negative regulator of Caspase 1, and the baseline expression of IL-1 receptor, with cDAS.
Serum levels of IL1B/IL-18/IL-33 and gene expression signature of transcripts identified

above also may be used as biomarkers to predict response to tocilizumab.

From analysis (3), a number of transcripts have been identified that may be used to predict
response through change in gene expression 8 weeks from tocilizumab administration.
(Table 2). These include caspase 1, a link to the IL-1p/ IL-18/IL-33 pathway (and see (4)
above), serine palmitoyltransferase, long chain base subunit 2, a link to de novo
sphingolipid synthesis of molecules such ceramide and sphingosine-1-phosphate (S1P), and

platelet expressed genes such as CD41, CD61, and JAM3.

Lasso variable selection multivariate methodology (analyses 2 and 4) allows identification
of transcripts that each contribute a different ‘component’ to the prediction of response. An
optimal number of probesets (n=12 and n=13 respectively) were determined by 10 fold
cross validation. This analysis identified a number of genes that may be used as predictive

biomarkers.
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The list of probesets/genes identified by these analyses are shown in Table 1. Table 1
c¢DASvs.bExp contains probesets/genes whose baseline expression is predictive of
tocilizumab treatment response. This list consists of 95 probesets, 12 of which were
unmapped, the remaining probesets mapped to 72 unique gene symbols. Among the
probesets, 88 were identified by univariate linear regression (analysis 1) and 12 were
identified using the multivariate LASSO analysis (analysis 2), with 5 probesets identified

by both analyses.

Table 2 cDASvs.cEXP contains probeset/gene expression change from baseline to week 8
that is predictive of tocilizumab treatment response. This list consists of 104 probesets, 6
of which were unmapped, the remaining mapped to 92 unique genes symbols. Among the
probesets, 97 were identified by univariate linear regression analysis (analysis 3) and 13
were identified using the multivariate LASSO analysis (analysis 4), with 6 probesets

identified by both analyses.

Table 3 (cDASvs.bEXP.AdjustforPlatelet) contains probeset/genes whose baseline
expression, combined with baseline platelet count, is predictive of tocilizumab treatment
response. This list consists of 81 probesets, 10 of which were unmapped, the remaining
mapped to 61 unique genes symbols. All of the probesets were identified by univariate

linear regression analysis (analysis 5).
All of the biomarkers may be used univariately or in combination in a multivariate model.

Example 2. Identification of groups of probesets with predicative value for extreme

response to tocilizumab

An analysis to identify groups of probesets with predictive value of extreme response to

tocilizumab, namely ACR response and EULAR response, was also undertaken.

Two hundred nine CEL files (Affymetrix expression data files) were generated for patients
treated with tocilizumab. Two CEL files were excluded from the dataset for technical
reasons. One hundred eleven of the remaining 207 CEL files are for the samples at the

baseline. This example is focused on the dataset N111.
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We considered the four classes of American College of Rheumatology (ACR) response are

shown in Table 4.

Table 4

ClassIindex|ACR20 |ACR50 |ACR70
1 0 0 0
2 1 0 0
3 1 1 0
4 1 1 1

We also considered 3 classes of European League Against Rheumatism (EULAR) response
at week 16 (1 for no response, 2 for moderate and 3 for good response). Change in DAS28
at beginning and DAS28 at week 16 (“dDAS28” or “cDAS28”), as well as DAS28 at week
16 was also evaluated. There is one missing data point in DAS28, we therefore have a

dataset N110 for DAS28 at week 16 and cDAS28.

For DAS28 at week 16, we define C1 as the class with DAS28 value x >= 4 (non response),
C2 as the class with x in the range of 2.6 to 4, and C3 as the class with x < 2.6 (good
response). For ADAS28, we define C1 as the class with ADAS28 value y <= 2.5 (poor
response), C2 as the class with y in the range of 2.5 to 3.6, and C3 as the class with y > 3.6

(good response).

In all the above class assignments, C1 represents the group with poor response and C4
(ACR) or C3 (other indicators) for good response. C2 (or C2 and C3 for ACR) is the class

of moderate response.
Approaches for Probeset selection

For each indicator (ACR, EULAR, ADAS28, and DAS28 at week 16), we used Dn3
expression signals (see Liu, et al., J. Theortical Biol 243:273-278, 2006; and pending U.S.
application no. 12/578,417) and two different ways of grouping. One grouping is the poor
response class versus others (good and moderate response classes). The other grouping is
to use only the extreme classes (poor response class versus the good response classes). The
sample sizes for the first grouping method are given before, N111 or N110. The sample
sizes for the grouping of extreme classes are N62 (ACR), N45 (EULAR), N70 (DAS28 at
week 16) and N80 (ADAS28).
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Dn3 signals (with improvements on MASS using differences of perfect match and
mismatch intensities) are typically robust for classification results. For completeness, we
also included the probe sets selected with Pn3 signals (using only perfect match intensities

and similar to RMA in certain sense).

For each grouping method, we calculated the absolute values of t-statistics and selected the
top 100 probe sets with highest absolute values of t-statistics. Their union for 4 different
indicators, 2 different signals and 2 different grouping methods (total 8 groups) contains
628 probesets and are listed in Table 5. (For “union of the four different indicators, the 4
different indicators (or 4 different types of responses) are ACR, EULAR, DAS and cDAS.
The union is the combination of all probe sets without counting the replicated ones. For
example, if set 11is {1, 3,5,7,9},set2is {1, 2, 3,4}, Set3is {3, 5}, set4is {9, 10, 11},
then the union of these 4 sets is {1, 2, 3,4,5,7,9, 10, 11}).

Table 5 Description

In Table 5, the first column “N1:54630” lists the 1-based indices in the list of 54630 probe
sets targeting human genes on the HG-U133 Plus 2.0 microarray. The second column “ID”

lists the Affymetrix probe set IDs.

The next 8 columns provide the ranks of 8 groups of probesets and the information whether
a probe set is selected in a particular group. The column names are indicator name, sample
size, and signals (Dn3). The value 0 means the probe set is not selected in a particular
group. The values 1 through 100 give the ranks of the selected probe sets, where 1 is the

top (most significant) one.

The column “AverageScore” provides a score for the summary of the previous 8 columns.
The value 0 has no contribution to the score (i.e., the score is 0). For all other values (1
through 100), we calculated (101 — value) (so the difference is in the range 1 through 100,
but in the reverse order, the largest difference, 100, corresponds to the most significant

rank 1). We calculated the average score for the 8 columns and list all average scores in the

column. In general, the higher the score, the more significant a probeset for all groups.

The columns “Gene Symbol” and “Gene Title” provide annotations from Affymetrix web

site for the selected probe sets.
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For Table 5, each group of genes identified in columns C-J of table 5 may be used to form
one or more linear combinations of expression signals from multiple genes in order to
predict the clinical response as outlined in the description of ‘class index’s’ in lines 0080-
0084. The cutoffs for these linear combinations of gene expression levels will be
determined by classification algorithms such as support vector machines (SVM, The Nature
of Statistical Learning, Springer, NY, 1995; Cristianini and Shawe-Taylor, An Introduction
to Support Vector Machines, Cambridge University Press, Cambridge, UK, 2000). For
Table 5, each indications shows a number; expression of at least two genes that have a

number greater than O can be used (within the same column).

Examples 3 and 4 below provide example of how two and three gene transcripts are used to
predict patient response to treatment with an IL-6R antagonist, such as an IL-6R antibody,
e.g., tocilizumab. As understood in the art, a multivariate model can be employed that
involves additional genes identified herein, e.g., probe sets corresponding to those set forth

in Table 1, Table 2, or Table 3.

Example 3. Combination on three probesets for predicting the response level

Gene transcripts in patient baseline blood samples are measured using Affymetrix human
genome U133 plus v2 array. The raw data file are normalized against the data from a set of
reference samples from which the algorithm was derived. Expression at the gene transcript
level (RMA type of data) will be extracted, in this example, for at the three probesets
12345_at, 12346_at and 12347_at (denoted as el, €2 and e3) and used in a linear model to
give predictions of the week 24 change from baseline DAS28 score (cDAS) if the patient
ﬁndergoes tocilizumab (TCZ) treatment at 8mg/kg in combination with methotrexate

MTX).
For TCZ treatment: cDAS = a0 * DAS_baseline + al * el + a2 *e2 + a3 * e3

The predicted mean change in DAS for the patients will be from 1 to -7, depending on the
baseline DAS and gene expression values of el, €2 and e3. If the patient were to undergo

treatment with MTX alone, the predicted mean change in DAS given by:

For MTX treatment: cDAS = b0 * DAS_baseline
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The predicted mean change is DAS will be from 0 to -3, depending on the patient baseline
DAS alone

The treatment choice for each patient is then made based on the difference of these
predictions. For example, if patient A has a predicted change in DAS of -4.5 on
tocilizumab, and -2 on MTX, the doctor may recommend TCZ treatment. Patient B has the
predicted change in DAS of -3 on TCZ and -2.5 on MTX, the doctor may recommend
treatment with MTX, as the small additional therapeutic benefit may be not worth the

additional cost and any potential risk.

Example 4. Combination of two transcripts to predict patient response to treatment

Expression levels of two genes in patient baseline blood samples are measured using
quantitative PCR (QPCR). The relative expression levels are represented by ACT.

Biomarker groups are defined as following:
Positive: al *ACT1 + a2*ACT2 >=2.1
Negative: al*ACT1 + a2*ACT2 < 2.1

Biomarker positive patients are likely to have better response rate compared with biomarker
negative patients under tocilizumab treatment, (ACRSO0 response rate of 55% vs. 38%),
while both group have similar response rate when treated with methotrexate, with ACR50

response rate of 35%.

It is understood that the examples and embodiments described herein are for illustrative
purposes only and that various modifications or changes in light thereof will be suggested
to persons skilled in the art and are to be included within the spirit and purview of this

application and scope of the appended claims.



PCT/EP2011/002832

WO 2011/154139

25

89°C
$y0'C
¥6'€
4°X4
6L
145X4
00'e
6€°¢
LT
€87
T4
354

19¢

50T
L6C
l9'c
bL'e
S0C
gl'c
Lgc
SL'e
L2e

ov'e
cLe

89'C
A SL'E

LLe
ossvyl #ia

99'S
8’y
168
60’7
VA4
0TS
09'S
€€’
V'L
99'9
08’y
95'6

ey
01’6
L6V
€9°L
(AN
6cv
€C'S
elL
o'y
6T'S
98’y

0¥'9

9’6

LL'S
L9
£6'Y
Xew

86T
s¢e
197
8t
8ce
98C
09'¢
¥6'L
6C'S
€8¢
§5°C
S0'S

0Lt
68V
Z6cC
9y
0o¢
85°L
8L'e
00'G
6L'1L
Le
65'C

¥6'C

$9'¢

60

ev'e.

91e
uw

86°'C £0-3L°¢€
A £0-36°¢
a9 £0-30'¢
T4 €0-36°¢C
E€L'E €0-34°¢
SL'E €0-34°C
98'c £0-3L°¢
£9'¢ €0-39°¢
ce9 £0-39°¢
96’y €0-3¢°¢
e €0-3i'¢
Sv'L €0-30¢C
682 £0-36°L
0159 €0-3L°L
€L'E £0-39°}
68'G £0-35°L
oe'e €0-3¢°L
[AA4 £0-3¢°L
vy £0-3C°)
0oL'9 $0-3.'6
14° X4 ¥0-32°6
LE°E ¥0-31°2
16°¢ $0-39°S
Sty v0-3i°v
16'E v0-38°2
Sty ¥0-39'¢C
oL’y $0-36°2
16°¢ Y0-3¥'L
ueipaw  anjead

‘dxa ‘Meld

¥8°0-
8L'L-
§5°0-
880
90°L-
860~
690
69°0
66°0
060
Lo
95°0-

$0'i-
160~
6L°1-
80'L
AN
sl
-
€Ll
£€6°0
06°0-
01

89°0-

00')-

0L
19°0-
€91
WwaIs
-02

| Jojdeoel suouLoy Buiseajas uidonoood
uuBIsSnd

10SInd814 Z wisjoud paje(al-103danal snunolod
 eselsjsuel) jAuiuesojoejeb-1f1eoe-N-p' | -e19q
bu gzg ‘reed vNyw ‘vewny] gg eydie uubasiu|
g¢ uiejoud Bupuiejuos-uiewop i) ad4y unosuoiqi4
(uisjoud Buipuiq unoe 4) ulxeu

(1yQD uabnue
‘xajdwiod eyf)/qy 30 ai uisjoidodAib 1ejaieid) gz eydie ‘upbajul

gl | aweyy Buipeal uado | awosowoIyd

(1909 usbnue ‘e||| udjoidookb 19)2)eid) € Bjeq ‘ulbajul
G Jaquaw ‘(sapodsueyy proe Ajiey) 22 Ajiwiey Jauted anjos
€9 awey Buipeas usdo | aWOSOWOoIYD

Z Bujuiejuod urewop JYI LN

eqe9 ‘g epndadAjod ‘D)) Jojoe) uonduosues [eiausb
uisyold Ajquissse uuyed buipuig-joysounApeydsoyd

| Jojoe; uonduosuen uleWOPOBWOY aARRINY

Z29 J01dada) Hd3

$ Jequiaw ‘(Japodsuen

pioe oujwe [ennau/siewr)nib) | Ajwe; 1a1sed aynjos
(1vaD usbyue

‘xa1dwoa ey|i/qil jo q|i uRyo1dooA|S Jejered) qz eydie ‘uubaiul

(1yao uebyue
‘xajdwod eyfy/q)| Jo q)i ure}oidoak|6 jejeierd) gz eydie ‘uubaiuy

€ 9|noajowW uoisaype [euopoun(
eleq |-adA} aseuny-g sjeydsoyd-p-joysoulApnpeydsoyd
apysusb

1 8lqej

LYHYO
no
CRIND
VINTVOPH
SvOll
g€00Nd
NX3aN

g2voll

9114010
€4O.Ll
SV.EOTS
€9HO1LD
CAdH3LN
GOed19
WIvOId
bdiHd
¢gHd3
PVYLO1S

gevoll

gevoll

EAVT
gdiMSdid
joqwig
‘auab

£9620r

Z8EY00 WN

SL6SSN

128888YY

€5066149

£€6.581Y

(221444004

£.6v¥1L AN

4421081V

6L¥000 WN

SLLYZ0 WN

gozeor

09920y

89l.i¥edv

GeSvem

61819

180Z1L0 NN

LSS6CLAY

PEVEYOY

$0£520dV

08e688IvY

¥118604Y

64000 N

v4S€4009

81696¢dY

S.6108IY
uoIsseaay

w’zvLE
1© X £65802
s 262802
1’ /8LEYE
1870808€2
1© Y9622
e zipeee
18 e 608ZSSE
187689622
w® X612
1B 11L6E2
®E6¥902

©79/1612
1S 929¥02
1T 8YEYET
1787 900602
1 yoErLe
1808602
1©79.8/12
1 v.2652
' gLovee
1878 685602
rxX 118212

1B7S 966912

12°S 61902

e 8£685S1
12182
1B Y6012

yosaqoud



PCT/EP2011/002832

WO 2011/154139

26

£e'e

€07
€0’
G5'€
86'C

66'C
0s°¢
16°C
vi'e
cL'e
lce

8c’t
20y

19y
1224
(34
Si¢
oze
'y
e
1£°K4
ov'e

G9'€
ev'e
o'
s0°¢
€0°L

8¢
9S'y
99°¢
ec’s

AL

v0'L
Se9
ZL's
86'9

59
66'S
118
€Ly
0e's
62'S

6€Y
9z'L

3584
869
0L
(3%

i8¢

1oe
FARY
571
ooy

G5'€
6v'e
98'¢
66’1
L2
80°C

Ll
vZe

60y
19¢C
ey
L0C
Lee
ee'e
85°¢
0%
vy

cL’e
cee
€9'C
A4
8¢l

6v°L
ev'e
150 4
06't

6’y

ee'y
[4: 4
8v'e
8Y'S

SL'S
34
8L
L0¢
86'¢
€L'e

00'¢
eL's

¥8'G
LLe
€6°G
16'¢C
PeE
SlL'e
14
145
GG'S

LY'S
e9'e
65°¢
18'C
{2

gLe
00’9
SC'S
£€6'c

€0-39°L

€0-35°L
€0-3¢°L
€0-d¢°L
€0-32°2

€0-30°L
€0-30°L
€0-36'9
€0-36'9
£0-38'9
€0-39'9

€0-3¢'9
€0-30'9

€0-3L'S
€0-39'S
€0-35°'G
€0-3¢'S
€0-31'S
€0-30°'S
€0-30'G
€0-36'Y
€0-38'Y

£€0-39°'v
€0-3v' ¥y
€0-3v'y
€0-3¢v
£€0-30't

£0-30'v
£€0-30'Y
€0-36'¢
€0-36'¢

050

640
190
€0
€L0

90
8.0
580
290
L0
Lo
€80
09°0-
1€°0
SL°0
06°0-

4L

L0
S¥'0
170 %
SL°0-
180

£5°0-
€0'L-
10
6171~
2e0

9.0
§S°0
oL'L-
820

L02¥8200" uielod [esnayiodAy o} ejwis

O X0q peayxio}

c-uixery

(susb J ASOLYHD) uiwbejoideuds 0LIyD

LD HuNgns LA ‘e(iZy |lewososA] ‘Buiodsues) +H ‘esedly

Gl Jsequwaw ‘0 Ajwejgns ‘Bojowoy (opdsH) reuq

€ e|nosjow uoisaype [euoyoun{

g1 ‘(pajoanp YNQ) esesswhiod

¢ eydje ‘ejan|os ‘| eseid ajelAuend

19 Jequiaw ‘goi Ajejiwis aosuanbas yim Ajjwey
(sriSIABI09 'S) Bojowoy aseiajsuesAsoon|b
-¢'1-eydie ‘g uonejAsooA|6 payui-auibesedse

nungns

AiojejnBai eyag-; adf) eseuny uigioid yuspuadsp-dNvo
v Jequwawi ‘g Ajwey ulewop upoe; edAy-o

. £ ulejoid ali-puinIs)se

£g1 awely Buipeas uado | awosSOWOIYD

Z wisjoud pajejal-unejngnioAiy

10}0B) PUBIGBJIIAN UOA

(g Jojeipaw Anjua sruiasadiay) g pajeias-ioydesal sniaoljod
1 uigyoud saddjz supna)

€ 8|nosjow uoiseype jeuoiaun{

(ewweb usloid

pejeloosse-ucoojsuel}) eusweb ‘10jdedas sousnbas jeubis
uua)sn|o

VNYW {(gee4NZ) ace uejoud sabuy ouiz

sapndadAjod nw pue eydie ugngojfounwiwi

J0) uisyoud sexuy ‘epidadAjod p ulngojbounwiw

606€L DN 8uojd ‘s 9882114 YNAD

2V laquisw ‘¢ Ajjwejgns ‘uyiydosfing

1 Bupuiejuod ujewop Jeadss QA pue sjeadas You-auons}
=110 utejosd ugos) edh-O

} e|qet

91028
yevdZHMa
IHX04d
INXLVY
GL1AS
LOLASdLY

S1OrYNa
SWVT
H10d
EVIADNDO
18801 NV
8OV

gl yvidd

vZ10310
EINVN
€814010
CUNLN
AMA
ALY
Ldzm
ENVT
€4ss

n1o
g9e€dNZ

rol

L6HaM
c¢veENL]
Lamy
veiLo3ano

GS9.E1V

15700 WN

¥8LL0SMY

960%1 649

S69L00 NN

8€2EL0 N

81995€dv

L€9520MY

62920048

96695839

6,0¥20 WN

62626H

6G2CESIY

2E£8€L WN

956YZONY

660610 NN

99y iNY

255000 AN

68./98389

0E891OMV

1414 AY

0/8.80MV

G16GZN

£28¢¥0089

Ligiviiv

€LLLELTY

99CECLINY

8.200EMY

2scle6ly

£0£96839

19891 6YV

12 0881ET

1®S $90€02
1S 68S8ET

187 80EY12
1S /8202

' GEp8LT
s ozLiEe
187258EET
187085622
1155222
1275HSE02

1©S bL1LET
1 E£818€2

17e T g6ezes1
e 9zIZEe
1S 9/¢022
’TL501ET

'’ ZLzoe
18 60262
1871£8522
leeLszie
1S LL$222

1®16.802
1©TEYLZ961
1© 116662
NN T A
1 Z65212

187888062
eE19212
187089522
127 90LEYT



PCT/EP2011/002832

WO 2011/154139

27

vil'c
S6'v
eL'e
€0'¢
98¢

Ye'Y

ZLe
1444
6v'¢
0l¢

cve
o'y
16°G
Sv'e

60°€
60°¢
89’y
Sl'e
cLe
9g'e
(444
8.2

8c's
90'c
eg'e
s8¢
06¢
€l'e
142>

S0°'S
29
g8y
SCv
€L'L

06'9

€0'S
8c'8
FA4®
008

FAS]
82’9
€L’
Y0'S

oLy
L9
695G
Wy
6L°'S
LS
vL's
[4°8 4

LE°9
(19 4
19°L
L9
€06
LLs
14°04

oee
62l
€Lz
lee
98’y

19T

16°L
¥8'¢
66'¢
0oe's

06'C
28l
28l
65°C

L9l
80V
16°0
95’}
L0'E
Sz
28c
€6°1L

oL’}
oc'l
60'v
oee
11%4
86'¢
ov'L

8c't
£6°C
L€
18°c
o

16’

£€2¢e
89'G
Le's
01’9

vev
0s'e
9’9
9.

86'C
T
Sq'L
16¢
€6’
67’
oLy
9L¢

L9
Lee
9g's
68
le'e
90y
sl'e

¢0-30°4
£0-36'6
€0-36'6
£€0-38'6
£0-38'6

€0-38'6

€0-3L6
£0-39'6
£0-39'6
€0-35°6

€0-32°6
€0-36'8
€0-39'8
€0-38'8

€0-3.L'8
€0-3.°8
£0-34'8
€0-39'8
£0-36'8
£€0-39'8
£0-31'8
€0-3¢°8

€0-32°8
€0-31'8
€0-31'8
€0-38°L
€0-3L°L
€0-3L°L
€0-39°2

SL0-
8€°0
Lo
TN
€L0

9’0

€40
1240
L0
bLoL-

69°0-
€90
ov'0
080

$.'0
980
8v'0-
6.0
88°0-
oo
680
90

§9°0
190
650
090
L0
190
250

ulgjosd Buneanoe asedlo Ldvy

ased) apuad|bouow

(g Jojeipaw Anue snuiasadiay) g paiejss-10)dadas snaaojod

o uijo.d onpeusboydiow auoq
¥ uraj0.1d peleInoSSe-8|NgNIoIoIWL
(esepanuod

‘ejaq ‘| upnajieyul) esepndad aueisAd pajejal-sisojdode

‘| asedsed
{dnosb pooiq

1) swAzua Buyoueiq-| ‘g aselajsuey (jA3ade-N) Auiwesoon|t

g9 jusuodwod xejdwod }sAdoxe
AioyenBal ‘g ureyo yby ‘uisoAw
{£QH) ¢ aseifyeoeap suoisiH

(ae1S1n8180 "g) BOjoWOoY | ¥ 8y} Ul JYYNS [BUORUBAUCIUN

L16€£92S-JOVINI 8uoid ¥YNQO
o)il-aseuaboipAysp piosels Juspusdep (d)avN
2V Jaquisw ‘g Aweyans ‘uliydosfing

axii- uisjoud Buneanpe-ased1o avy

uaj04d pasnpui-suoseyjswexaq

emigg ul8)o.id [ewosSoNUS

1 }duasuen pasnpui | 81aq Jope} ymoib Bujuuojsues
£1£2¥9001 leaaylodAy

BJaq ‘suijoyd ‘| aselaysuenifiApnio syeydsoyd
Auwe) susbosuo vy Jaquisw ‘gogvy

paxjull-X ‘¢ aphidedAjod xoq (dsy-efy-ni9-dsy) avaa
 Jaquiaw ‘(Japodsuel)

pioe oujwe [esnsuyejeweln|b) | AjiWe) Js1ued 8injos
uabpue Jesionu g0LdS

ZEILYVIM

SN2 >>m0£ c__:no_mO:zEE_

asepindad auieysho paje|as-sisojdode *g asedsed
188LZDOW snoo| |eonaujodAy

¢ eydie ‘sjgn|os ‘| asejoho ajejAuenb

1 8jqel

dvoldvd
TIoOW
CTHAd
9dig
vdVvIN
LdSVYO

CiNDOS

g900X3
67TAW
€OVaH
L3sn

Za1INS
THASN
ZveNLg
dvOoavd

IX3a
89430
13-EIN
£1L2¥9001
a9LLADd
q98vy
XeXaa
PvLOTS

00Lds
ZE9LVYVIN
HOI
SdSvO
188LCOON

EVIAOND

688200 WN

0490$008

0£290008

68429839

812100 NN

$ES8L0IV

00eLn

8v.165049

0e9v6T MV

260900 N

$605S61v

29%810 WN

COELYLIVY

14928N

££820009

YY1GO9MY

v.v66839

64168549

0€810009

14Syeld48

Yov8yldv

01520009

£8.6.€38

€800v£49

10S9EN

118€20MY

gisee

LYEY00 NN

Z6lLyeeMY

99v1$008

0EL61LLIV

1271LL6E0Z
1R Z210.SS)L
1’TsT9z0L1e
1278202¢2
187971902
1879906€2
1S goeLLe

1€78820¢£2

¥ 006522
1S 850102
12 Z8pove
12 8pe6LT

s yIgeLe
160512
1€7s79¥8602
1€ ¥688EC

1B 28651
18 Zh6ee
187159602

1270196551
18795401
' 2z1012

1 0Z185S1

1e"s 019602

1®612012
1080282
X /e9LLZ
17005202
18010822
17X 6GLpaGI
TS Zv6lee



PCT/EP2011/002832

WO 2011/154139

28

> > >

Zgi uejoud sobuy Buu  Z8LINY
| Joqueuw ‘(stepodsuen  LvZILD1S
epuojyojwinissejod/wnipos) | Ajiwey Jsuued synjos
€ ai-uliydoifyng €INLE
¥ ©)3q ¥Q ‘|| ssejo ‘xajdwod Apanedwoooisiy Jofew  $EYQ-YIH

l oIqet

8199G8MV

9061881V

S102Ze9lv

492520XY

21£50009

1 orvseEe
187024082
127182022

s 0zl
187822602



PCT/EP2011/002832

WO 2011/154139

29

[A4
69¢
06¢
16’2
FAR4

15°C
A €0°¢
A Sl'e
clLe

e

A 8L’y
L6C
98'c

6¢'¢
99'¢
9ce

65°C
19°¢
L0'¢
§6°¢
18°¢

6€°C
06'¢
G6°¢
€8¢

ve
ossvyip

1A 4
88’y
€0's
SL'G
0L'8

9¢'.
iy
L9
9L'G

99y

81’8
€9/
€L'2

7]
8L’
oLy

90°'G
(X594
62'S
oL’
106

699
99'9
09'S
152 4
YLy
XeW
‘dxa

vl
6L¢
£L'e
8lc
g9

S8y
i
1 44
14X

6€°C

10y
99’y
98’y

gr'e
FAR 4
S¥'e

8v'c
oLt
£€CC
o5’y
0z'9

og'y
ql'e
+0'¢
06°L
FANKA
uiw

“dxa

e
le
le'e
ey
A4

88'S
6¥'C
oL’y
L6'¢

oc'e

FAN:]
68'S
Lv'9

65
18'G
yee

L6'¢
6¢e'¢
0o'€
G6'S
vl

8¢'S
¥9'S
1584
£8°C
29'¢e
ueipawl
‘dxa

€0-35°¢
£0-3v'e
€0-30°¢
£0-36'¢
£0-d8¢

£0-38°C
£0-38°¢
€0-39°¢
£0-3r'¢

€0-32¢C

€0-3il¢
€0-30°¢
€0-36°1

€0-38°1
€0-38°L
€0-39°1L

€0-35°1
€0-36°L
£0-3¢°L
€0-3¢°1
€0-32°L

v0-3.°8
Y0-3L'8
¥0-3L'e
Y0-3€y

$0-3L°€
anjead
‘Meld

$8°0-
18°0-
€L°0
69°0-
96°0-

1670~
SS0
FANY)
180

€80

$5°0-
88'0-
c8’0-

96'0
66°0-
01

S6°0
88°0
£6°0-
88'0-
10°L-

<80
00'L-
880~
LOL-
8Ll
usye
-09

(Buipoo uis)oid-uou) g ejwanna| ankooydwiA| ul palsisp

0y vOVVIr

1881209 SN20| [eaneodAy

21 tequiaw ‘Ajiwepadns (pueby) Jojoey sisosoau Jowny
(eseuaAu09 ‘ejaq

‘1 upinapajul) asepidead auigisho pajejal-sisojdode ‘4 asedsed
LEB000ZWHZLN U0 ‘sy ZHe0Lr1d YNAD

Z uiuoys

€ a[nosjow uolsaype jeuonoun(

(1¥Q0O uebyue

‘xajdwiod ejii/q|| jo q|| wsloidodA|6 Jajeieid) gz eydie ‘uubayul

Josindald

¢ utejoid Bujueuod-uewop yzdwe sueiquiswsuel |
Z M} | pareposse-uoyelayjosd psonpul-ieubis

£9 awel) Buipeas usdo | SWOSOWOoIYD

(eseuaAUO0D ‘Bjaq ‘| upnajBul)

asepnded aule)sAa pejejas-sisojdode ‘| asedsed

g6¢ usjold yeadal spidadoouena)

661 ursiosd Jabuy SUIZ 0) JE(ILUIS APEOM

(1 yusuodwod 215Bq

‘2QX66S ‘LY uiejoud pajeinosse-uiydonsAp) | ejaq ‘uiydonuis
4 Bupueuod ujewop-H3

0l 1 2weyy Buipeas uado | SWIOSOWOIYD

Z yungns aseq uieyd Huo] ‘ssessjsuenifojiwied aules
(eyydosoiq) ¥ Bojowoy uoyoIod

(esepaau0d ‘Bjaq ‘| unausul)

asepiidad aug)sAo pajejes-sisoidode ‘| asedsed

€€ ulejoid pajeposse-6uios usjoid Jejondep
¢ upoud axi-uiubeioydeuis
0} Jejjwis Ajpjeiapow ‘spo 9)81dwod yEEL9r1d YNGD

YNHW (geedNZ) gee wajosd sebuy surz
apneusb

Zoiqel

2n3anad
LILvdIS
1881COON
CL4SANL
LdSVO

CNERIIMY
ZNOLS
ENVP
gevoll

€0Q3nL

Z2vdis
£€9H01LD
1dSVD

g6€0.LL
LL0verTd
L4LNS

yQH3
9114010
ZO1lds
YHIND
LdSVYD

g.ESdA
£€1LAS

a€e4NZ
|JoquwAs
‘auab

8eyocivy

006.009vY

Z6Lv6CMY

Ly98yv48

869¢1LN

LELL00MY

S622E9VvY

81599¢d4vV

617000 WN

9p8EEBVYY

£10900089

8oL.yedvY

ooLeln

988.¢v49

£FEYZ0 WN

YSOEE0IV

§890v598

SLIYZ0 NN

§6SSLN

81710 AN

669¢€LN

ayoslidvy

0090€I MV

€80220MY

L.58€0IV

£482%004d
uoISS800Y

127986652
187 $52202
1800822
1€ X 66¥602
X 99¢eL1LZ

s 0L8ELZ
¥eiLovize
’zLLee

1S $61902

1 E1L96E2

187S 76016551
18757900602
¥7ST8oELLE

e eecive
¥1e1EL61T
Elers1e

1©7090££T
99612
e eozole
s 8z.812
©S L9E11T

1©160¥22
125098922
1’ 5eeee
¥©76012re

1eTePZ95)
1esaqo.d



PCT/EP2011/002832

WO 2011/154139

30

oe'y
o'
s0'¢
TS

6L°¢
80°C
o'y
0Le
00'¢
S5
S0°¢
6€°¢
Ge'e
80°C
88°C
8.2
89’y
A% 4
T
yoC
90°G
vy
€8¢
98¢
LLe
96'¢
145>
6v'¢
8¢e'c
Ge'C
€8¢
9’2

90°¢
0sc

G8°L
8C'v
L6’y
86'8

258
124"
ev'L
S0'G
09'g
cLs
€09
9’9
€e'9
9¢g'S
86y
10's
6S°G
6.9
0g's
8y
16’9
342
[4%2
134
€L°9
6Ly
1424
69'G
AR 4
89°G
S99
044

119 4
vy

§S'e
vl
c6'e
€e's

gLy
9g'9
L6C
14
092
L9
86'¢
0¥
L6¢
6c'¢
oLe
€0C
16°0
9v'e
G6C
S¢'¢
06'L
LI'E
65’V
$5°C
96'C
€8'L
or'L
6L'¢
61'¢c
ge'e
8¢
90’

oe'L
6L

02's
€e'e
eL'e
8L’

TAY
12K
AN
LL'e
98¢
8v'e
o'y
Le'S
FAA 4
vy
9g'e
zee
S5t
oL's
0o’y
yee
18'¢
YA 4
65°S
6e
0s'y
e
SL'¢C
Yy
lo'e
194
LG
859

1ee
60'c

€0-39'9
€0-3¥'9
£0-3v'9
€0-3¢°9

€0-32°9
€0-31°9
£0-31°9
€0-31°9
£0-30'9
£0-30'9
€0-36'G
€0-38'S
€0-32°S
€0-32°6
€0-30°G
€0-30'S
€0-36'Y
£€0-38'%
€0-38'%
€0-39°Y
£0-3EY
€0-3¢'Y
€031y
€031ty
£€0-30'Y
€0-36'€
£0-36'¢
£€0-36'€
€0-3L'C
£€0-3L'¢
€0-3L°¢
€0-3L°¢

€0-3L°¢
€0-39°¢

9.0
£€9°0-
160
890

¥5°0-
1o')
8y 0-
9L'0-
€9°0-
290~
80
280~
150
AN
§5°0
$8°0
0s0

v9°0-

06°0-
S6°0
L8°0-
s 0
680~
9.0
09°0-
6.0
850
0L0-
18°0
980
9.0
080~

¥9°0-
060

v J0ydeses pajdnod-uisiold o

MZV aseupy Buiuejuos taddiz aunaj pue jrow eydie ajuels
G Jaquisw ‘(4apodsuel) pioe Aney) /Z Ajlwe; selled s31njos
(aseuabAx0ojoAd pue aseyjuis

H/© uipue|Bejsoud) | aseyuAs spixoiadopus-upueibeisold
0l Jeqwaw ‘Apwepadns (puebiy) J0joe) SISOLO3U Jown)
6611 10230vyE duoId 'Sy LE0LEM 14 YNAD

6 Jaquiaw (Ajwe} YAS) asejonpaljaseusbolpAyap
(enneind) anz3 swAzus Bunebnfuod-upinbign

ga¢ uisoud Bujuiejuod-uiewop ||| 8dAl uposuoiqi4

(auab 1 ASOLYHD) ulwbejoideuds gLyo

(Jueulwop [ewosoine) g esojuswbid spiunal

ga¢ uejoud Buuiejuods-ujewop {|) edA} upoauoigi4

€ “(1S) v 10108} Uonebuojs uonduosues

(enydosouq) Bojowioy ¢ [eyis) syeds-ajew

| Bulureluoo urewop NNY

(elydosouq) ¢ Sojowoy se)suids

1 1duosued; paonpui | e}aq Jojoe) ymolb Bujwiojsues
gt w@oud sobuy ouz

LELOEMTd usoud |eoneyiodAy

| Jojdeds. suowioy Buisesiss uidonooioo

eqy.9 ‘e|qonpul-uosapaul ‘| ulslold Buipuiqg ejejAuent
91 Jaquistu ‘Ajie) UIBWOp JuswW)INIOa) esedsed

uleyo Aaeasy epquie| ugingojBounwuwy)

ejeq ‘uined

qgl Jequis ‘Apwepadns (puebi)) Jojoej siIso1oauU Jowny
¢ uiejoud pajeroosse xajdwod ewweb ‘ugngny

¢ eydie ‘ajqnjos ‘| ase|oAo ajejAuend

£3 Joquiawl ‘Ge Ajiie) JaLLED )Njos

201 usloid sueiquuiswisuel)

£¢ swel) Buipeas uado g sawosowoIys

| uowsapled

(esepanuod ‘ejaq

‘1 upjnapesiul) asepndad aulsisAo pajejal-sisojdode ‘| asedseo
ZEILYVIA

| | @selajsuenojins ajeipAyogie)

Zslqel

PrddoO
AVZ
Sv.icoTs
1S91d

0LdSdNL
V0LV
6SHHC
me3dan
9eOaN4
SLIAS
6dy
de€OUNA
€v3aol
€IS
FOONNY
E€SNdS
Ligd4oL
8EYINZ
leloerd
LYHYO
1dg9
91QyvO
LOHOI
gANYd
ge14SdNL
£d40o8N1
EVLAOND
£36€07S
LOLNTNL
€€H001D
1avo
LdSVD

A% I8 A )]
LLISHO

824700 WN

18L690MY

0v98Z0Mv

€elelg3d

018£00 N

§8clesvy

1690vZ4vY

£€2LEE8TY

1440\

960¥1548

L9126VIV

¥00S20AY

084G/9IV

05101y

819891989

0e0giomy

0€810008

S16E9SIV

0SYE60AVY

285¥00 WIN

£50200 WIN

8€9€£€008

89C.8N

228€10 AN

09€iSI MV

€90€00rv

0EL61 LIV

969810 AN

€481.6489

124410539

0908891v

LOSZ8N

L18E20MY

£8642009

187198902
1616822
¥©8vevee
1® 69982

187889202
e 8zveTe
17X 600022
17 86$2Z9G1
e ZIVeEe
e 80evhe
178 019/22
1€ 0v8eez
187888022
1’ 600012
1B 0v0sEe
187 0065€2
187159602
' Zsivve
e LLLIgGE
17X €66802
17022202
18 vpLipeSL
17X 806112
1©629v02
1105€22
s 684612
1€ S ZP6Lee
127986812
18°S $286£2
1E76.6852
X G6L0102
187X 026602

12 0e0z€e
1876910451



PCT/EP2011/002832

WO 2011/154139

31

£€6'C
o0y
vy
olL¢
T4
96'¢
FXA4
oee
vi'e
JXAA
oL’y
88'¢
SC'e
16C
c9¢
1o'e
€6°E
0e'e
e
8L¢C
l9¢
29¢
90'¢
oce
62'¢
oL

9L’y
e
18C
59T
6L'¢
loe
89'C
4: X4
¥ee

£E'6
0L'L
0g's

80§

€Ly
0€'9
$6'9
2oL
99'9
14 R4
8C'8
SL'S
Y0'S
LG’
€y
16’8
68'S
€29
€6y
L'y
ov'G
A4
A
8Ly
1624
269

1 4]
L5'8
L9
¥T'S
88’V
¥2'8
6%
€6'G
9y

ov'e
$y9°€
880
16'¢C
681
yee
19T
(7284
16°¢
8ce
8Ly
8}
08’4
vs'e
191
0s's
96°1
€6'¢
9L'c
et
98l
0Lt
619
8¢S’}
AR 4
ege

0.0
Pe's
ov'e
89°C
69°L
£€2e
XA
le
e

89/
9¢e'g
8yl
98°'¢
86°C
69y
v's
96'G
8C°S
St'e
y6'Y
¥8'e
60°¢
Ly
0ze
66'9
€9°c
81'G
LS
L0C
60'¢
0s'¢
vL'L
00'e
8c’9
€56

9ee
S0
LS
e
ee'e
6Lv
Le°¢
AV
€ee

€0-39'6
£0-359°6
£0-35'6
€0-35°6
€0-3v°6

. €0-3¥'6

€0-3L6
€0-31°6

'€0-30°6

£0-36°8
€0-36'8
€0-36'8
€0-38'8
€0-36'8
€0-36°8
€0-3¢'8
€0-3¢'8
€0-3¢'8
€0-31'8
€0-38'L
£0-38L
€0-36°L
€0-3¢°4
€0-3¢°L
€0-32°L
€0-31°L

€0-30°2
£0-30°L
€0-30°2
€0-36'9
€0-38'9
€0-3L9
€0-3L°9
€0-32°9
€0-39'9

620"
85°0-

~€9'0-

89°0-
28’0
120
6v°0-
89°0-
150~
¢Lo
LLO
A A
85°0
15°0-
60
19°0-
860~
6L°0-
16°0
€L0
€0
88°0-
S9'0-
090
250
€L0

Lo
190~
€L°0

28'0-
€L0-
cLl'0-
69°0-
€8°0-
LL0-

| @selsjsuenifjese-| N auiwiads/auipiuieds

Z 3| | pajevosse-uopelajjosd paonpus-feubis

g uigjoid pajeAnoesuel-aselswAiod YN [BIA
umy

28z ueyoud JabBuy ouiz

(enydososq) paevosse-uonesayjosd ‘Bojowoy Iyseu-obewr
V1 ‘utewop sabuy suiz o) Juadelpe urewOpPOWoIq
L-e38q jungns ugiodwy

| eydie ‘| aseuny ulesed

1 BuiLigjuod UleWOP [103-P3|I0d PUB JAAS

uojisde {dg3/0) usjoud Bujpuig Jaaueyus) | ¥y¥OD

(Buipoo uijosd-uou) BWOIPUAS IljiAN-13pEI4 Ul pajuLdw)
g usejoud Buipuiq wnioed 00LS

9] Jaquauwl ‘Afluie) UIBWIOp JusWINIDe) asedsed

96 awey} Buipess usdo | SWOSOWOIYD

Vil 8df ‘|A ssep ‘asedly

ejaq |-adAy aseupi-g ayeydsoyd-p-jousoujApneydsoyd
628 ulejoid Jabuy suz

0l uuodenbe

uj104dooA|6 pajelsosse-uy

01 ewweb ‘(ujoid ©) uisjord Bupurq appoajonu auuenb
¥/ sweyy Buipeal uado Z awosowolyo

1 uisjoud Joydepe eseuny-g-apiisouioydsoyd

Gl J8quisw

'~ Aweigns ‘[puueyd Buifjnosi-Ajpiemu; wnisselod

| eydie ‘10)dadai g1 upinapaju

urelq ‘uabooAib ‘esejfioydsoyd

| Buuiejuod urewop wiads ajow

| uonejuaWRYY JO JBoUBYUT

L uney

1 uiejosd Buuieiuod-ulewop JAA4 pue 1eadas ga

Z aseppdadojiejaw Ajiuiey uisAjgeyole

6¢1 sweyy Buipeas uado $} swosowoiyd

Zolqet

LLVS
2vdIsS
01092207
NLL
Z82¢4NZ
HOOWIW
vizZva
LINdM
IVIMNSD
LOOAd
34930

Mdl
80018
91Qyvd
961010
Viidiv
giMSdid
628d4NZ
oLdoV
OVHY
0LOND
y14020
LdveMid
SLINOM

LvdeLl
99Ad
1adSOn
6QQ3N
INTL
LAJOM
TZNY
6v1H0¥LD

€8€1.639

2582201y

6998Y9AVY

pS0veedg

8CLOEL MY

€412904V

8¥FPELO NN

12141 4°19)

G8589CMVY

£16%20 NN

S08L00 WN

2692e9lv

02566CMVY

$yG2T9EVY

99410009

688250 WN

2525¥1 NN

£5vSvi3d

66108V

88SLVYVY

L1654V

6v51€0Jdv

GZL¥00 WN

§61690N8

¥S5LSLGMY

Lyeeysod

4v2908IY

ogeLen

298200 WN

£££9804V

9265804Y

L1¥0.L8IV

181820089

229910 WN

€001 1549

1S 886¢E1e
leTsT86ecT
RFA K184

© 62072

e z68z1e
187ST 860012
1S 986412
1ee08eLe
12X 008ELe
leTsTyoz8Le
e eshIT
1868602

e pesLvZ

1 BT 896G55)
127989602
e 102561
/696551
17091

127 v£6042
17906262

1 s geessst
’X $5Z1LiE
1126402
128508961
18765922
187 82y8eT

1©7L9v6€2
S $06012
1©7ST18hL0Z
1BTSTG6hI6G1
1€ 2980961
e zZeloee
187 GG629S1
e /01812
187660422



PCT/EP2011/002832

WO 2011/154139

32

> > > > > > >

162 LL'S 98C ZEV

€eCT vi'y

184

68°C

£0-366 690~
€0-38°6 880

YNYW ($11D) #1719 Jequiaw Ajwej 1addniyi-119

S ufino

#031.5QZ 2u0ja YNGO Hesur yibuay jnd

| eselgjsuenifyiaw euluibie psje|Dosse-10jeAloeod
| adA} so)deoal | upna|Isu|

67 ulejoud jewosoqu

G uiajoud jo1doip abesols pidy

pajeisosse YNy Jesjonu [lews LN ‘L LNST

cslqel

o
SN0

21 0ad2
LNYYO
LTl
67dy
Sdas
LLINST

E€E6S0LVY

8v51€2¢94

1028vy49

oisees3d

¥8.1SSYV

248000 NN

199000 WN

£€690611Y

ceeviomy

18 9986€2
17X $9£8€2
12 £6£062
1’ X g5vsee
les ziszie
18816202
127S 2£0002
e gogLve
1766512



PCT/EP2011/002832

WO 2011/154139

33

FA A
612
16¢C
Si'e
A4
022
FAN4
€8¢
S0¢C
GlL'¢
L2e
[4%>

50¢
14°X4
yo'e
vee
e

gLe
£5°¢C

[4 44
€e'e
vy
19°¢
344
192
(Y4
Y4
19C
89°C
T A
Hp

‘dxe

Ly9
'y
€9'L
ST
L
00’8
9L
99'9
€2's
L9
0z's
9L'G

114 4
65’9
99'G
A
98’y

1
e’y

(74
129
9.'9
or'y
66'9
60t
62'¥
€6’V
29
LLS
(010 4
xew
‘dxa

00'¢
82'¢c
99’y
Le
06t
0e's
62'6
£€8'¢
8Le
ev'e
6¥'¢
¥9°¢

oce
(3084
£9C
98¢
65°¢C

00’
06'L

[ASA
18T
P R4
61°L
8G'¢
8tv’L
85°)L
91¢
00¢
60'c
4
Uy

“dxe

SS'Y
gL'e
68°G
£¢
£6'¢
oL
Ze9
95’y
yov
oL’y
vs'e
L6°¢

384
05's
65t
SL'E
16°¢

019
€8¢

c9't
ot'v
si'e
1414
'y
T AN
[AAA
16°¢
og'e
St'y
e
uejpaw
‘dxa

€0-3Cv
€0-3¢v
£0-30'v
€0-38°¢
€0-3L'¢
€0-3.°¢
€0-3L°¢
£0-3¢°¢
€0-3e'e
€0-32°¢
€0-30°¢
€0-30°¢

€0-36'¢
€0-387¢
£0-35°¢
£0-36¢
€0-3v'C

€0-3av’e
£0-32°C

€0-30°¢
£0-30'¢
€0-35°1
€0-32°1
€0-3t’L
€0-31°4
¥0-31°L
$0-32°S
$0-39'¥
¥0-39°¢
S0-36'9
anjend
‘Med

SL°0
yo'L-
€0l
6L0-
0e0
0g'L-
16'0
180
€Ll
8G6'0-
60
680~

8c'L-
8L
880
co'L-
660

80°1L
oLt

14 %
¢90
[ARY)
co’'l
90°¢-
(40
ce’l
1gi-
GeL-
90'L
LS}
jusioljje
-00

(Butpoo ujejoid-uou) g eiwens| ophooydwA| ur payeiep  ZNINA|  01L062S4VE Sv¥Pas)
 asessjsues) [fuuesoloeeB-fjooe-N-#' L-2184 2 LNTVOYE| 250661488 0808€2
€9 swey} Buipeas uado | swosowoIYd  €OHOLD| 89LZHZJV( S 900602
Zg i0)deosl Hd3  Z8Hd3| $0£5204v] S 685602
L-T70 uejoid upos) 8dA-Q vZ1031D|  1989L6YYHE 90LEYT
(ee1sinasa2 *g) Bojowoy | y3 8y} ul IYYNS [BUCHUBAUODUN 138N 29¥8L0 WNpPe 8ve6L2
- ~—|__412108IV})e”589522
- - Z8.6.X| X 6LLLLE
eqyeg ‘s appdadAjod ‘D) Jojoey uogdudsues [eieued  GOE419| 280210 WNIE 928212
€ 8|nosjowWw uoisaype [euonaunf ENVI|  gLeasedvie LZ21ee
O-uuoydod4o 0dA9 GE98CH e 129012
(1yQD uebpue  QZYOL| 617000 WN|S ¥6¥302
*xa|dwiod ej||/qyl 40 qif uisjoidodAlB jejeield) gz eydie ‘uubeul
- —| eLLELIvpe ShIoLe
} Buiuiejuos ulewop upAd ‘Ajwey Y IN - LJYTIN|  S0LOLELY[S £LL0LE
- —|  LIgLpLIvjeT1.66E2
[ 825 'leved yNyw ‘vewny] gg eydie uubalul  9vOLll  £86.G8IVIE £4962C
¥ Jaquaw ‘(Jepodsuen ppe oulwe  vYLDIS|  08E688IV[X L182ZLE
lennaueleweinb) | Ajjwey Jauied snjos
uisjoud Aiquissse uuyiepd Buipuig-joyisoundpieydsoud  WIVOId|  LSSEZ.AV|IE ¥226€2
¢ usjoid eyjil-uiwbejoideuhks €ILAS| 2268S0IVIE 6012¥E
0} Jejiwis Ajgjeispow ‘spa 8191dwod yEE1L9M1d YNAD
YNYW (gee4INZ) gee uejoud 18buy ouiz - geedNZ| £/8Zv008R £v22951L
10.¥82007 ugoid [eanauyiodAy 0} JeuNS YEPIZANA|  SS9/ELTV/IE 988LET
(9 Joreipaw Ajue sninsedisy) Z pejejei-ioidecal snanoljod  Z1WAd| 68220838]S 620282
L Jojory uonduosues ufewoposuwioy eAnEINd  LdLHd| ¥EYer0IviE 8LOYEZ
| uisjoud Jaddiz suionel  LdZNT| 0£89LOMY B 1£8522
Josundaig g uiejosd pajees-ioydadas sninoliod  ZTHAd]|  128888YV e L8LEYT
- - 618194187 086012
ejoq }-adA} aseunt-g ajeydsoyd-p-loysoulApyeydsodd gLMSdId|  SZ6L08IVPE FEE0¥Z
¢ Bujuieuod ulewop JN3LN ZA4HILN|  SZSPRMfIE POEPLE
| $2GE¥0DHP 8£68551
ejaq |-0df aseuny-g ajeydsoyd-y-joysouyApneydsoyd 8iMGdid| €9008LvVie ¥Li6E2
apn-ausb quAs'ausb  uoIsSSaIdY  Jeseqold

g8[qeL



PCT/EP2011/002832

WO 2011/154139

34

80'¢C
o'y
66'¢C
00'¢
98¢

ov'e

§8¢
60
6¢€¢
S8'e
(3594
88°C
0S¢
92T
19v
L9¢

ey
69°¢
144
9Le
€0’

8c’e
e0¢
86'¢
06C
s0°¢
§S1¢
gb'e

0lc
9i'¢

858
829
59
09'G
€Ll

89

€L'S
8¥'g
€6'G
b4 ]
Sy
18'9
66'G
A R:]
0L8
Ly

18'S
oy
09'6
¥5'9
L8

6e¥y
86'¥
86'9
€0'S
L6'Y
Yy
ov'9

Sy
09

0S°9
28l
Ss'¢
09¢
98’y

[A 44

88'¢
6¢e'¢
¥6'€
0e'e
e
00¥
6v'€
1208 4
60V
S0¢

6v'L
el
9Ll
8¢
8¢E'L

b
96'C
0oy
€le
26'c
07
¥6'¢

[4: %
S8'¢

6¢e'L
0s¢
SlL'g
98'e
4]

85’9

v6'e
90'g
SS'y
68'¢
0o'e
28's
LY
€e's
¥8'S
LS'E

1443
L0C
8e'8
61’
ge'e

00¢
£8'¢
8¥'G
ie'e
€L'e
16'¢
SY'y

y2'e
80'G

€0-3¢'8
€0-3¢'8
£0-3¢'8
€0-31'8
€0-30'8

£€0-30'8

€0-39°2
€0-39°L
£0-35°L
€0-36°L
€0-39°L
€0-3¥'L
€0-32°L
£€0-39'9
€0-3¥'9
€0-31'9

€0-3¢9
€0-32°9
€0-32°9
€0-32'9
£0-30'9

€0-38'S
€0-39'S
£0-30'S
€0-38'v
€0-3LY
€0-3L'Y
€0-36v

€0-35'v
£0-35°¥

co'L
14°Y)
¥9'0
€90
6.0

980

090
0.0
280
0L'0
el
88°0-
260~
060
Le'0
96'0

13 A
90°L-
160
L0
1€0

90°1
80’1
18°0
68°0
cLi-
Ll
09°0-

£6°0
88°0

18 ulllydopus 3Yi|-2gyO WIeWOp-EHS
a)|l-aseuaboipAysap plossss Juspuadap (4)aVN

§1 sequeuw ‘0 Aliweygns ‘Bojowoy (0vydsH) reug

a¢ uIeio.d Buitieuos-ulewop || 8dA) uoeuoigi4
(ssepanuos ‘ejaq ‘)

upnaa)uy) asepndad suld)sAd pejejal-sisoydode ‘| asedsed
(ewweB uoid

pajelnosse-uoaoisuesy) ewweb ‘10)daoas aduanbas [eubis
g¢ Buiuiejuod utewop i 8dA} ugosuoiqy

8 awely Buipeal uado g swosoWoIYd

Z urewop jeadas ga pue sebuy Buy

aseppdad sula1shs pajejas-sisojdode ‘g asedsed
(vxigiy) wejoud wugiv

g Buluiejuos jeadas ojjpewse

06 Jaquiaws Ajiwe) uisaupy

ga¢ Buiuiejuod utewop ||| 8dAy ugosuouqy

V Jaquiawi ‘g| Ajiwey uiewop ugoa] adAi-o

10sin%34d 0} uigiold

Huluejuoo-uieop aseuaoldojelow pue uubsuisia
{ 9d4&y uoydaoal | upinapelul

gl Jaquiaw ‘Ajiuie) ulewop jusw)inidal asedsed

gg Buluiejuoo uipwop |)j adhy ugosuouqy
sepndadAjod nw pue eydie ungojBounuwiy

J0) uejoud sy ‘spidadAjod r unqojSountwiw)

18TOEHS
THASN
SLOrvYNa
g€0aN4
1dSYO

EYSs

g€00NS
¥8HO6Q
Zamdy
SdSvO
FOMM
8OWHY
0G3iM
ge0aNd
vZi0310
OlAvVaY

2 1ll
9LQYVYD
ge0aNd

Ol

LD NUNGNS | A ‘Y 1BWOSOSA) ‘Buiodsues) +H ‘9SBd 1V LD1ASdLY
188LZOD SN00] [2a53YI0dAY .88 ZOOW

G Jaquaw ‘(uspodsuen) pioe Aney) 2z Allwel Jejued aynjos

2 uisjoud pajejl-uueingmoAp

(1¥QO uabnue

‘xa1dwod .|j|/qi| o q}) uIeI01dodA|6 19ieield) gz eydje ‘uubejul

ssesgysuenihsojoeieB-y' | -e18q g/19R18GHd 8U0|D
(820SE00V:IDVINI ¥2EE L DD 8UOID YNGI) YNHW ‘UNIAPY

golqel

Sv.201S
UL
g4evoll

L1vVOtTe
TAY

[ £62£923V
| 1z9z8n
8EZEL0_WN

19¥220MY

916vyv49

020629VY

ST 160602
e £60512
e Gevele
'R AR TANA

00/£LN[S 89ELLZ

0/8280MVS™LLYEZE

18" £69222
e Y0SEET

88962.49

1€ £962E2

LyEP00 WNJE 005202

LE6SBIIY

127081622

¥£€6.0008

2E€8EL NN

88tLvidy

£48000 WIN

22052839

99CEELAY

LZLYZONY
569100 WN
Z6LY6TMY

9gerrinNv

¥118604V

INAZA RN

K 1825561

£1£65049| S 621£02
9L6v¥yda|'S 269222

86€2561

LE12951

W

ﬁmﬁmuom
18 85¥9ee

688250 WNP £0.25S}
£94220 WN['S 819812

18 Z6524e

6.626H[S vLLLEZ

e Ly0veZ
s"v.8202
1e”0v0822

0F99Z0NVIE” 8¥6YEC

18 L50L€2
7956912

18196882

geesLedy

908951



PCT/EP2011/002832

WO 2011/154139

35

8z’s
§S'€
YA XA

8L'e
334
e
eLe
GG°¢
19°¢
A N4
96'¢C
[4or4
09¢
S6°v
y9¢

10°¢
0ee
8L'¢
8€¢C
8g'e
e0'e

€9
[A]
0L'8

14%]
LS
ov'vy
S9°G
§8'S
ey
0S¥
ce's
66'S
XA
£
0L'L

€9y
Ll
698
vL'S
.98
Ge'g

oL
FAN
2e9

96°1
96'c
€6'1L
2se
Lee
oLt
86°L
9¢e's
16¢
€9¢
6c’t
90'S

a9'¢
6%
18y
9g'e
6€°G
FANY

L9
8¥'e
A4

6¢'¢
So'v
Lee
2158 4
(259 4
6e'¢
€c'e
99’9
oLy
ee
€8¢
86'9

S9'€
ov'9
8L'G
08’y
56'9
a8y

20-30°1
£€0-36'6
€0-36'6

€0-3.6
€0-36'6
€0-av'6
€0-3¥'6
€0-3v'6
£€0-32°6
€0-3L°6
€0-31'6
€0-31°6
£€0-30'6
£0-30'6
£0-36'8

£0-38'8
£0-39'8
€0-39'8
€0-3¥'8
€0-3¥'8
£0-3¢'8

$9'0
€L0
€60

950
990
960~
590~
490~
16°0-
€80
vL0
AN
¥6°0-
oo
080

180~
18°0
16°0
90t~
90
120

uabhue sesnu 00LdS

(suaB 1ASOLYHD) ulwbeloideuds gLIuD

(aseparuo0d ‘ejaq ‘)

upinapayuy) esepndad suls)sho paejpl-sisoydode ‘| asedsed
YZ osejiyiswap oyioads-auisA™

(seis1n0u92 "gQ) g Bojowoy LYVYS

(5501299474511 BUOIO WOY) GSOr£99dZ4MA YNA2 ‘WNHW
i Buuieluod urewop uxaid

(iseak) g Bojowoy g¢ Bunios ulejod Jejonoea

91| swey Suipeas uedo | swosousolyo

uiojos| eydie uiajoud Jaysues [ousoulApyeydsoyd

12 YNYoIOlw

11 Buiuieluod adf-oHHQ ‘18buy suiz

¥ uisjod sabuy ouiz

(g Jojetpsw Anue sniiasadiay) g pajejei-i0)dasal snunoiod
(esenaauod ‘ejaq ‘y

upjnapaul) asepiidad ausisAo pajejai-sisojdode *| asedsed
aseup| auisolfy pajenosse-afsolieyebow

| Jaquisw 'gg adA} ‘| sseja ‘esed |y

11 wejosd Ajuo xog-4

g2 Suieiuod adfA-HHDo Jabuy ouiz

zZ-uixeyy

¢ ojqey

00LdS
SLLIAS
1dSVO

b11Xad
gLyvs
¥664NZ
10axd
geESA
911401D
VNdlid
L2UIN

I LOHHQOZ
rdANZ
CRiNd
LdSVYO

ALVN
18Rd1Y
L1oXad
g.HEDZ

SNXLV

LOGOENNE 612012
9607154818 80Evve
869ELN| X 99ELLZ
0129s8MV e LBISLE
L¥8Z0008E 28vYSSt
2sovi94ahe 16122
00E0SLNV| X L1P2EL
0/06.Eiv)e 812822
68./9838)18 8202€2
L0S28N[ X 026602
8.£200 WNJS 292902
99925Z98| ¥ ¥65h1Z
6.v2801v| X £09652
065210 WN|S 248502
¥9SZ8NEE 1108551
¥811L09MV| S 6858¢€2




PCT/EP2011/002832

WO 2011/154139

36

110500 AN
098700 WN
16810 WN
78.£8299
ZES9L0 WN
122100089
£6£900 WN
€LELO0 AN
518v0009
G€1220 WN
060£0009
1862103V
0L0.51MV
229610 NN
99/500 WN
21£06549
€9£400 WN
gsiiLogy
£05810TV
180100 WN
£06000 WN
99/%10 WN
208LpLIY
6191V
168624V
ZETSYINY
28100008
00500 N

€65100 WN
£12200 WN
09125 IMY
216500 WN
60v900 WN
811E00 WN
vvvZ00 WN
068¥00 N
JaquinnN
UoIsSsaddy

1371
[4-) €|
LCTHTA
C18rvNag
HSddNI
LadyNS
YNOWH
LdNED
861 10NN
£agov
8S400
LdYdS
4493
V8¢HOLD
lddvd
145010
SWYOV3D
$O7a
€d4sna
dAVY
LODN
INYOS
SAdYIIVYN
PX0S
SiXHA
£1N0
PYXNY
a1€03s
/11 884NAN
14849l
Ggoll
LODUVINS
FHAW
Viodyv
odvds
NS

19VdS
10qWIAS BUa9)

G/8'l
G.'9
Sl

Sz9'8l
SZ'L
8
GZL'6
]
G299
S'y
GIE'9
9
629ZL

Sl'e

§18'C

G.€'0

G'e
Gl

74

oL

G181

629G

SI€'6
Sl'9

S0l

G/8'8

4
G'g

61T
Gl'8l
144
629'G
R4
S,
€

L
21008
abelony

0 98 0 0 0 0
0 0 Y 0 0 0
0 0 0 0 0 0
0 0 0 0 9z 12
0 0 0 0 0 16
0 0 L€ 0 0 0
0 0 0 0 0 8z
0 0 0 0 0 0
0 0 0 0 0 0
0 9 0 0 0 0
0 0S 0 0 ] 0
0 0 0 0 0 0
8/ £2 0 0 ] 0
0 0 0 0 0 0
0 0 8. 0 0 0
86 0 0 0 0 0
0 0 0 0 £ 0
0 0 0 0 16 €6
0 0 134 0 0 0
0 1z 0 0 0 0
0 0 0 0 98 0
0 0 0 0 0 0
0 0 0 0 0 0
0 Y 0 0 0 ]
0 6L 0 0 0 0
0¢ 0 0 0 0 0
0 0 0 8 0 0
0 0 0 0 0 0
6. 0 0 0 0 0
0 0 0 0 €€ 6l
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 (R4
0 0 0 0 ¥8 ¥6
0 0 0 0 0 St
€ug €UQ0 €ugo/Z 9 €uaoLl 9L £uasy gug

08 8ZSV(O L1 8ZSYCO LIMEZSYA  M8ZSYA  WYING  LLIYVING 29OV LLLHOV

eg 3|gel

OO O0O0OO0OO0O0OO0O0CO0OO0

[32]
n

~

OO 00000000000 «™O

[
[3¢]

3
0
0
0

[= e NalieioelelololeleNoBe )

O O
(ST

(= Ne ool

OO0 00000 Oo

1eTs zZze0z
eZ1E02
187890€02
18799820¢
1eTS 28/202
1®7S 069202
17X 615202
18716202
18759€202
1B7S $Z£202
'S 141202
1S 980202
1278 £86102
1B7S 26102
'S LL6L0Z
1e7S 606102
e 488102
1e7s 189102
17 9e5102
1’16102
1e7s 8910z
e zovioz
' 09%102
217102
18787988102
127S0/£102
1e7STL0g10Z
e ozzIoL

187S €91102

1S GZLI0Z

¥es z/0L02
1®78/6002
187056002

18787699002
187009002
187£6000Z

a]]

29.¢
FAY XA
p19¢
Live
lege
geee
¥ele
290¢
ol6i
6981
9891
1851
8¢5l
6161
9svi
oSl
6cvl
9¢¢t
1801
9501
€L0t
1001
S001
296
1€86
Gi6
or8
LLL

804
049
19
forae]
S6v
1] ¥4
Sl
16
0E9YS LN



PCT/EP2011/002832

WO 2011/154139

37

615v00 AN
662020 WN
§/9200 WN
614000 WN
#5990N
9G/1L00 AN
188214V
128100 AN
G85000 AN
£29000 WN
LZLE00 AN
6vL¥L0” NN
155200 AN
0SvZL0 AN
LY9Z00 AN
0€£9200 AN
8v¥L00 AN
608100 AN
L8y WN
291200 AN
S91%00 WN
P¥EL00 NN
666SEN
12L119MY
8E¥Z00° WN

900200 WN
SSIZL0 AN
660100 WN
92200 WN
868000 WN
6¥6L.N
688200 WN
zzezsriny
8¥EL00 AN
L245zN
8€0100 WN
045500 WN
¥2971L0 AN
8¥1L500 AN

EONOM
0L8LENY
INd
aevolt
YNYIN
9VNIdY3S
OVHY
IWHO
G
cgadas
g1dS
98G0VVir
LdOAO
Zdvive
VOld
09d
$0dO
VdN3O
L6dVNS
EWVOI
avyy
b1l
€991l
LSVO
(13021}
DU
¢494
[AE]
ddOv
d3ydd
OV
9000
dvOldvy
Hd3H
EXdVa
ariyvy
VINNOS
LNV
LW3a3
61 1LONN

S.€0
£
§T'0
si'sl
520
Gl8'Y
§l£2T
529’y
Se'L
sTL'g
ST’
Si8'cT
gie')
3
1444
L
G0l
5T9°CH
8
S0l
5L
SiE'Yl
A4
Gie's
Sl'v

gzL'e
GlL'6
GZl'y
STy
S'oL
G'9
62'8
618'8
S84
SIe's
szi'o
§/8'01
67’6
G2'0

o ocoo

OO0 O0OQC OO0 WOoOOo

o <
o

OO OO0 O0O

W

€

COO0OO0O0OO0OO

M~ O
~

OgOOOOOOOOO

N O
™

ODCOO0OO0OO0COoOODOO0OO0O

CO0CO0CO0OO0DO0OO0OO0ODO0DO0OO0 OO

OO0 OO0OO0ODO0O0O0O

o -
2]

(=]
D
OO0 O0DO0ODO0OO0OO0OODOOQO

QO S O~
[y ~

[22]

~

-
~
OOOOOOOOS OO0 WOODOOOO

)
«©Q
w

cooo

BG 3lqel

OO0« OO0 OO

o
»

OO < OO O
~—

OOOOODOOOOS

O M~O <
A\ N

OWSOOOOOOOOOOOOOOO
-—

MO OO0 OoT
w [(e]

o o

89

OOOOOOOOB

o~
N

86
0
66

T O OO
(o]

OO0 O0OO0O0OD0DO0OO00C OO0 OOODOOROOOOOOOOOO

Vel
(=2

1e7€/5902
S 195902
17X £06902
127 ¢6¥902
1e7ST /24902
18762€90¢
1878 9¥1902
187620902
1878 266502
187048502
187198502
1871£9502
1BT2EPS0Z
179626502
1e7S 182602
187192502
1886102
187S 296102
1T eS602
18 6v6+02
187 208v02
1e7ST 24102
187S/29%0C
7S 95pv0T
1®T8eYP0T

7S ZZhvoz
187S g6£v0T
187S E6EP0Z
’LLLY0T
187140102
187296£0C
17116802
187 206£02
1e7ST168€02
187/86£02
1B EGHE0T
1B7S £62€02
187642802
1S 1/280T

9i19
019
9v09
9e09
046G
8985
6895
229s
9EGS
14%4°]
SovS
SLiS
9.6V
1% 14
j514°) 4
S08Y
82sYy
90Sv
16vv
2147
1494
aley
(YA%4
000V
286¢

996€
Zvee
LE6¢E
199¢
G8GE
35215
SShe
obve
SEvE
LELe
166¢
1£8C
£¢8¢
S182



PCT/EP2011/002832

WO 2011/154139

38

256¥0008
9€£00224v
S16.108Y
6956¥01V
1568604V
0£8100089
pgeCIogy
6/899N
Zre9eL v
LOY2E0TY
SOZELEIV
$ZZ00LAY
120810 AN
165200 WN
09£000 WN
121207 AN
91/000 AN
1G€500° NN
929004V
9¥¥£00 WN
9/6200 WN
221200 AN
2€6240 NN
92.000 WIN
£/7100 NN
LEYS00™ WN
LSY000” WIN
85000 WN
60/¥L0 WN
0¥1100° WN
Zv8000 WN
215900 WN
#€9000 WN
1S1000° WN
901500 WN
GZEL00 WN
60.¥00 WN
8¥/000° WN
£L¥S00 WN
Z9vS00 WN

+490d
SNIFL
€1SHO
Zlavd
2008V
1119491
HldIH
avsa
€d43¢¥000
[4-r4-1\
CJOON
QLYNSO
Vyawy4
IX0d
HL
CCNVYQAY
8d49v0
3din
CYdAY
LS14NZ
YINOS
LMNJI
YaNOVO
£30VO
[4001-) ¢
XOHS
eveeons
vedsn
SIXOWV
SWYO
A4S
Y8l
0d9O
103710
EVIYO
LHOXO
C8NYHO
eXIS
1039V

SlE'Y
14 N
Gl's
§le'e
529'C
6l's
629’2
Szo't
8
61T
sZ9'e
GL'e
G/8°¢
4
szl'y
Gi8'1L
G1'6
Gl8't
G'6l
Gi€'2
G/8'9
6296
9
68T
s'0
GZl's
4%
SleTL
6z’
STA RS
szL'et
SZ9'LL
§29'C
szL'zL
T AN
S1've
6's
szi'o
SlE'L
4%

(==l ol el e o No o N No ol ool

oo Q
o
—

OCOTOODO0ODODODOOOOOO

(]

L

COO0OO0DO0ODO0O0CO0OO0O0OO0O0O0O0O0O0OO0OO0

OCOoOO0OO0OO0ODO0OO0OOO0O

0O ooON
[{e] ~

(=R It o B w P e B e BN o J o= }

~
(o]

-

OO 00O ~«—~0OO0

0 O
«©

OO0 O0OO0O0O0O0O OO0

o

8

TOOOOOCOO0ODODOO

o ™M
o

EG 3lqeL

QO ONO
@© »

OO0 000D OOO0OO0OO0O

[2¢]

(4

OO0 O OO0

T O O ®
M~ ~

OO 00D O0OO0OTOOOOO0OO0O

OO0 OO NOOO

o

L

OCO0OO0O0O0D0ODO0OO0O0DCOOO0COO0OO

o~
(3]

QOO OO OO0 O0OOO0OO0O

OCO0DO0DO0OO0O0CO0OO0OO0O0D00O0DO0DO0OO0DO0D0DODO0OOO0OODOO

99

OO0 O0O0OQ0CO0OO0O OO0

[T ol
~

o0 oo

JeTsTezoolz
187658602
1B vE860C
187 16/60C
187 5£/602
127169602
1876655602
1e"$9€602

1e7s7 882602
e 021602

187S7 688802
187 $//80¢C

1©TST 94802

1e7sT£8e80C

1S 162802

187X /22802

€S 602802

1e7s798180C

187S780180C
1® 610802
e $9820C
e /1820C

1®7X 082402
187£69/02

17X €99/02

17X 866202
1©7 046202
17602

1®X 69€/02
1’ 82¢402

leTsTgez0e
187960202
1e7$60202
187256902

17X 86/902
187 0£2902
17112902
e 6e9902
1 4£9902
127609902

G¢G6
C9t6
PARN
96¢6
0vee
1516
8906
¥.88
66.8
1£98
10v8
98¢8
1661
1064
4872
6v..
LELL
6042
2278
SvSL
0ovs
£5€2
892/
Lecs
10CL
9€is
8044
8969
5069
6989
1419
6£99
1£99
5619
1P
€429
L£T4Y)
8.L9
L1119
esi9



PCT/EP2011/002832

WO 2011/154139

39

9OISA /I
821259001
i
LELZY9001
1nes
S921001207
il LE-PAHOI
1 €2-EAHOI
U WHSI

M YOHDI

/i EOHDI

111 LOHOI

i1 QHOI

I YHOI

11 LYHOI

N @OHSI

9610009 NSdVvd
LESELN 940X0
29804N gidN

6150814V €1dvdvavo

7

11dvdvavo

¥62601 4V dv1in
988vSN VN4
GgL0LiN Nddld
0€290004d TONW
0066.24V LINOW
Lieesn 1A 2-RD
yvL92n VN1d
165108V gani3d
cosyioay LVY¥eo1s
L£€86N aoos
8/G66N V.iISYdS
202841 8008vY
62920004 -
SLLVEN 198d
GL068LMY E€VN43
6SLLEN £4849I
480101 DOMYd

Gz’

ST'L
4%

S.'Y

g8’
G2
Gl'g
Sie'0C
14
Gi8'y
Gle'8l
6Z's
Gl'9¢
SZL'LL
9
sZ'e
4
STAN
GZ9's
[4
gzL'oz

o oo

OO0 O0OO0OO0DO0ODOMOOO

[= e I o]
o]

OO0 o

oo o0oo

[= =Nl

(=]
< ~

SOOOOOOT‘

~

OO0 O0OO0OO0 «™

BG sjqeL

oo o

OO ~OOOO
w0

OO0 00000 OO0

16

o O oo

CO OO0 O0OO0DO0DO0OO0DO0ODOO0O~0OOO0OO0O

14

[t2]

jeolelNollolo

o

OO 00

OPwoOoOoDoOooOOoOoO
-—

noocoo
=] <

OO0 OO

1€ Le9L1e

S 0/611e
'S 69VLLC
'S ohlle
1'TST8SYLLE

A T A4
r’TeeeLLe
1eTsTozELLe
e 9z0L1e
187 S £86012
17199012
lesT 119012
187025012
e 0zv01e
e ogg0le
1S 692012
1’ GheolLz
1©708201C
1B S 661012
’eZele
187560012
JeTsT6E001LT

85041

26601
G6801
£6801
$8801

16101
€201
5.0l
6801
Lvy0ol
124 10}8
£6001
10001
5l66
9286
9946
14713
8C/6
9696
£€96
9656
LyS6



PCT/EP2011/002832

WO 2011/154139

40

S9Z6.N
Z16¥0009
918EZONY
8€L1Z0MV
£8.8c0aY
£OVEEOTY
6112504V
50828y99
2112503V
10801V
106209V
Z0SLSPMY
004100 WN
L2209
LGLZEN
SZ00¥v49
8850VEMY
lvevee4a
961 LEOVY
£TT88BMY
zzesiogy
1£855839
ZEL89IMY
zs610539
02SLELTY
8ZLOSIMY
89zzv/39
99LELEY
6008YEIV
6zesiLoay
00SYZSVY
$20595 v
66ELVLNV
08185839
92025€4v
¥96.84 4V
615€21

L1LNOES
1sd
9OWL
ge0NIN
¢40N
L-¥AMOI
PNOTO
LJLOHY
LiZv
6LdSn
LNZv
XTH
LINddL
AON
LOLNVIA
¢¢0d090
1940940
BVHXN
LOOWL
8/HEDZ
vZolv
700dvY
60Xx4a4
¢8TANZ
11408
1837
LdVdY
€013S
vivani
LAVD
0193d
LLYdINZ
EANOM
29
8€€1001001
/1 1OHOI
11 LYHOI

Sle'pL
G/8°0L
680
SL'9C
GZ'6
STh'L
GJE°1)
S
G'6
STAN
STATA
L
STATAS
Sz9'9
GIE'L
§/8'p1
L
GZ9'GlI
Gle'e
§/8°1¢
§/8'y
g'ol
sT'e
SZ9'vT
GIE'}
Gz9'e
Gle's
9c
G'e
G/8'/
G./8'9
8
14
GleT
SZ9'Ly
szl
145

OO0 O0OO0COO0OOoOWw

[ == B e I == 0 ]
(=) N

QOvOOOOOODO

OO0 oO0OO0O0oOo

~

€

o O oo

z8

T OO OO
-

-~

OO0 ODOODOO~0DODODLDDODOODOODODOOTC-ODODOO

MmO oo
o
0N o oo

9

o

-
N~
(=]

-

N oo

€

CONONOOOODODOOOODOOOOOODOOOOOOMNMNOQOOO0OCOO

ONHNNOCOOOOM-UODOO0ODO0OON~NODODOOCO

BG a|qe ]

OCOO0OO0O0DO0OOTONMODOOOOQQONOODODOOO OO
o~ n ~— ~

o<
~t

-0 000000

o OO <
0 0

EOOOOOOOOQOOOOO*“O‘YO

OO0 O0OFTOOOOOVOODOOO OO
— ™ Y5} s3]

[ o B o B o R e o

o

6

O MmO o

o ooo

QOO 00000

4

OO%OOOOOO

187550512
X 910512
187900612
'S gsevLe
187X 868¥1Z
e ¥88v1Ie
1'7128Y1e
1B L1IY1T
18769712
'S 99/¥1Z
B Zhivie
. PI9%1e
®S GI6hIT
1B gevvie
EoLpYLE
®’Izerie
1B 08LY1Z
'S /e0p1E
1BTS pZovIe
'S gevele
e zseele
TS EZEELT
leToogele
le"zezele
166212
167268212
/64212
leTsTggzIe
e 8z521T
1B916Z12
Rt A4
e v
18260212
' 260212
©5 £Z6L1T
s /Z811e
17X 0p911Le

vl
L0v¥L
86¢EV1L
osepl
06zl
9/l
cLevl
0Lvl
4134
6SiIvL
SEivl
190v1
0.6¢}
veBEL
908¢€L
FAYAAE
916€1
£EvEL
ocvel
14274
0sicl
1elel
869¢C1
089ct
Lececi
yecet
66121
oolci
oc6lLL
81611
19811
SvoLL
00SL1
Sevll
8celLl
oveLL
190LL



PCT/EP2011/002832

WO 2011/154139

41

99ELYINY
0eCISrMY
90810EMY
AT AA L
LSEVSCIVY
1020L LY
88YVLA
8igicz
6€9V.S
SL490N
0v.166X
811e9X
229004
L2900
625E01 4V
6€CLLT
8evesn
06616X
ovived
6€£€5000V
985EY0dY
100i8X
8sisor
€89¢€l 1V
00200004
9019C0MY
$2806X
PCEETONY

Si6LCLV

$029SLNV
£8.€C0MY
6195200V

8LLLEOTY
912565V
CI0LLLAY

9dVAV
OGSINV4H
IH04
VLLAHS
SWYOV3D
LELZYID0T
1959A0
X4z

Lys3

ENLN

IX99

NSV4

vl
0LHO61LD
[wala]
LdZO0H
ZNdD
LISHHN
ZnL

z4sn

16
LYELO0LDOT
mexia
ZNIAd /1 GG
£¥€100L007

CHIYO

oy
98¢1L00LI071
L6€3INZ

EIE

GI€'L

G290
174
SLHL

b
bl
Sy

14N
682
6Lz
G/8'€T

61822
GL'S
SI€'¢
sz'0T
GZ9'LL
sZL'g
sz'ol
G/€'6
S'v
gl
g9l
G/8'9

szi'o

gzl's
SLEOL
szl

s'c
S
G29'9

-

COO0WMOODO0O0DO00DO0O0DOCO0D0DO0OOO0DO0ODO0DOMODOOOOO
-

o

o

N
~r

OCMOOCOOO0OO
-~

QO w
(32 ~r

OO OOoOOo

<

L

OO0 OO0OOoO

©

S

o oo

[=]

~

OMNODOODOO0OO0OO0O0OTT OO0

o

4

oOooooocooOo
-—

']

9

OO TOO0OO0OO0DO0O0OO0OO0OO0O "0 00000000 OM~MNODOOO

oo oo

09 0

8y 0

BG 8jqeL

0 oo
»

OCWOoOOO0OO0O0O0O0OoOOo

-~

[ B B o B B o o B o B0 ) §

[{e]
0

o

o

OO OO Oo

o

o

OO0 0O0O0DO0COO0OO00OO0O

[44

DO
«©

© OO0 o0oo0oo
N

O OO0 oo

o

(=

3D O
©

QOO0 O0OO0OQOoO

M O O
w N

OO OO OO0 O0OO0OOo
~—

[ BR e o]
<

001

1® 604412
1e7s7699/1T
1EX646112

®TorsL1T

'TE8YL1T
©XTI8Y/1LE

' pocLlT

’T162.12

e zeeLe
1BX 00212
7S 941412

R THARA
© X /LT

1’ 9ZL1E

1B pE0L12

® 110212
17X 900412

187826912

127995912
1e7se8v9le
17X 0gh9le
187X 622912

eezele

e ogL9le
1BTS 6L651T
1B7S £p8SIT
X /84612
1eTS 2eL61T

1€ 60/51C

187659512
1BTX $0961Z
1BTX 065512

187625612
umuvmmmvm
1BT061S12

16021
[3°107 4"
19691
22691
59891
€989}
98991
€299l
90991
¥8G91
09991
1v¥S91
1esol
01891
Lol
86€91
£6€91
Gieol
£596G1
L48S1
81861
81961
clost
S¢SSh
60€SL
€ECst
L2161
(44 71"

66051

Sv0st
v66¥L
086vl

el6vl
crovi
18G¥1



PCT/EP2011/002832

WO 2011/154139

42

Z8€81L0 AN
£60900 WN
292810 WN
056210 WN
6C1L¥00 WN
£2€810 N
SOEPZO N
£/0610 WN
£51810 WN
160810 WN
155810 WN
016¥20 WN
¥19020 WN
$60900° WN
128210 WN
00.¥Z0 WN
668420 WN
0€6510° WN
£€6410 WN
G1GGL0 N
810£20 WN
166510 WN
$8£900 WN
ZT0o8L0 WN
6€ETLO WN
LLEVLO WN
512520 WN
89//10 WN
L90PL0 WN
80¥0Z0 WN
¥rLaL0 WN
997220 WN
66€910 N
Lv0OP20 WN
602910 WN
ZS6¥20 WN
68Y220 WN
G/0¥20 WN
961ZZ0 WN
L18PZ0 WN

c6eLird
£€0dd
cclldl
0¥0ad0
cgiAONoO
£01LdS
242929014
9v1ivds
LUXINY
¢SNVH
gldyl
2924NZ
IW0ZdAD
ENLY
NXN
1dINS
9.d430
¢AdYl
1aid
AR
T40Ad
9940oLD
£4aM
1SINTNL
SINVdS1
LONWS
LSNd
Uze)- -0
LH3OVIA
PNEAT
0LAWWOD
AA3D
Ldvidl
610NN
120ddvdl
6SLHOYLD
C4NI
PENISL
1sna
14SdD

GIgE'0
6ZL'9
Gi¢c'9
G.€'0
G'9
G.8's
6.6
§/8°01
g'e
ol
GzL'gl
GIET
g'c
Gi8'c
6l8's
g1
G/8'v
S
Gl'€e
8
6
6297
T
S
GZ'8
szL'oL
g'sl
529'2¢
sl
6zZ'zL
629'0
GZL'LL
5Z'0
G'6
g9
TANY
GLe'T
6
Gl¢'
gie'8

(=]
w

OO0 vrOOOOOOOo

<

S

[= I o e B o B o I o B ) B we B e B ]

OO0 Oo0ooO0DOoODoOoONOM
- [=2]

o
o

o oo

MO OCOOTOODMOCOOOOo
~ -~ <t

OO0 OMOOOOoOOo

0 O O Ww
(o] M~

(= e e B )

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO%O

N
™~

OO O OO0

OO0OO00COO0O0DO0OO0OO0O0O0OO0OO0Oo

DO oOoON
[e]

18

©

6

[« e e NeNo e oo o]

EG 9|qeL

86

T O OO
el

BO‘-OOOOOOOOOOO

OO O O0OO0OOo

[}

14

OO0 00000

[30]

S

(ol ool Nl

OO0 00000 Oo

coooom
~ r~

COO0O00DO000D0DO00DO0O0OT-TOLOO0OODODOO0OODOO0OOO

QOO

Q
»

OODOODOO(’)OOODOOO%OOOOOO}QODOOOOOOOO

o 0
~

O 00000

o

OO OO0 NODODODODODODOOODOLODODODODOOOOO
~—

<N
N

G9

3

18787828022
®118022
1e7s vv.022
187265022
17906022
187965022
187X Z5E02e
1®7 662022
187 £60022
187X 120022
e ep96Le
1e7/29612
187696612
1BTS 695612
'S 68¥612
127 60v612
'TLLE6LE
1S 28z612
12 e60612
127s £96812
®b6e81Z
®TY1681T
1e7s 288812
7S 618812
1eTe69812
18787680812
1®70/981¢
e Li681e
1’ el681e
1B7S 196812
1B7S 669812
©’1Zv81e
1’ E0v8Le
leTe/e81e
®PGESILT
1S 86281¢
'S bp18Le
'S Ze18le
1826412
127998712

6020¢
(42174
scloc
€661
18861
1E861
€€/61
08961
v1lv61
[4*) 4575
| £4%1%
80061
9681
0cest
07881
06/81
6981
£9981
IZA¢ 1
yresl
Gcesl
56281
€928l
96181
v.08L
99081
16081
66641
GS6.LL
evell
1e8ll
€08.1
G8LLL
LS111
9eLlL
08971
9esii
biGiL
62l
8veilL



PCT/EP2011/002832

WO 2011/154139

43

¥.820009
992¥ZZ4v
$8€04 LAY
168ZECV
L20LETHY
89500008
TZ69EL IV
82210008
1598€08V
0589204V
02911V
Z850YolV
£850/8IV
2L¥10008
8¥0.9639
0204¥071V
8126108V
Zvoeza
£9Z¥b0dV
8666.0
920.£8VY
¥85£8298
091 LIV
10LLE0TY
¥8¥2G617V
09616/49
Y£6£004Y
66Z1L£0 N
Z€68L0 AN
922210 WN
SLLY00 N
$29120° WIN
06Z1E€0 WN
69€910° N
G6EEL0 AN
08050 WN
601910 WN
085810 AN
891710 WN
LyZ9L0 AN

S1SAdd
Al
8¢7100
¢1ayHO
CLdYIN
80LW3INWL
Xd10
CAAOD
v11V¥N
SIX0D
C¢INQT0
2340020
O7vva
gNyX00
£dVdHL
yroLvvIir
0IM1S
SCdVOHYY
cuXxd
¢QLOM
NIOS
VIELNVL
VZANN3d
SEavy
S140o
€vOad
¢19HAOd
Xded
I4{EBE
YHYH
0420000
8LNQTD
(AR [ TAON
VILdONY

SIL13IN

Gi8'¢
Gl'g
GIE'0
sz'e
SlE'1L
GzL'L
Gl'e
G186
62’8
G'l
G811
GT9'cl
G'g
9
6Z'9
GZo'Y
8
S/e'91
g'ot
Gle'e
Gl€'7
GIE'L
STy
G/E'6
G'ez
Gl'9
6.
sc'olL
G/8'L
G/E°61
G/E'6
AN
9
6z9'/
Gz
Sl'g
sZ'9
T4 R}
Gz
l

o OO

OOOOOOOOOg

[32]

S

(= «jialelolNo oo N

©

C

OO0 O0O0DO0DO0O0DO0ODO0O0O00O0O0OO0

- O 0000 O0o

OOOOOOOOOOOOOOOOOOOOOOOOO?}

o

14

O OO0OO0oOCo0

D v~ O
D™
[N elNelelNollolNolNeNe

OO0 000000 OO0OO
o]
~ @

<t

9

OO0 000000 CW®

OO0 00000000 OO
N
<

©

8 0

OO0 - OO0OO0DO0O0O0OO

Bg a|qel

OO0 O0OO0O0O O

V23
(3¢

U')OOSOOOOO

~
[$]

COO0OO0OO0DO0OCOUOUO0OO0O0VODOOOMMNODODODOO
-

OO0 00O

<

v

[ Jien B o B o i o B o B o R o B & B & B o

o

14

~NMNOOOOOM™

DO OO
N <

OOOOO(‘EOOOO

OOOOOOOOOOS

OOOOOOOOOOOOOOOOOOOS

<
<

OO 0O T OOO
(2]

OO 000000 O0OO0o
-

06

N~
[$e]

OO O0OO0CO0ODO0ODODOOO0OO0OO0O OO

9¢

€6

1878 001b2T
W A
1 /Z0vCT
' /86£22
' Phecze
1'TE25¢822
1’05522
'T16vETe
187982822

JeTsT18z82T
e 6pzeee

18X p68Z2¢C

1878 084222

187s v05222

1S 6evZee
BT /€828
1B 0ZPOV
e 6p18E
1 69z5¢E
e ggebe
1’ 9/2222
wexzrezee
1’ 406122
e 988122
1198122
618122

X L51ee

s 9ep1Te

X 80v1ze

les zieiee
RN A4

s 691122

¥e’s /91122
’ZeLee
1’ evolee

7S 020122

1©7sT600122
e /8022
1876£8022
187£€8022

15945174
vieee
0/8t¢
0gsee
88/¢8¢
89¢€ec
€£GEEC
LEEEC
oglee
yX4% %4
§608C
cvice
8¢9cC
gseee
1822¢
colee
vi6le
geele
124174
2 %] ¥4
Zs9le
8v9lc
18¢1¢
€9¢1¢
gecie
96L1¢e
9560¢
9180¢C
8810C
¢5.0¢
0690¢
6502
L¥S0C
clsoc
yevoe
30] 5074
06€0C
8520¢
0¢coe
vieoc



PCT/EP2011/002832

WO 2011/154139

1 L2COEIV
68YYCONVY
96/1€eod
91€90LVVY
v169€008
6686ECiY

190¥861V

Seelve49
6£016298
9L LLYSWY

GBG86N

LEVT0LVY

1 LG99N

Lyoeeogv
Se6vr93g

929C/M
€9¢SLoMY
8/€5€£599
99v588IV
11/9v08Y

v1LL8E9IY

(4S040 4
160€E0gv
ATAC IR A
£0.068vY
8GOVVLIV
g8visoav
eLSPPY
8E¥9951Y
Loglesvy
S8Y8TOMY
901 210V
[ ZA7ATE L4
81/820AV
9€29000d
$900€1Ldv

£618€€4V
6699114V
8G9/C0AV

3cdlddd
EXEdVYIN
NMWQ
gl0LAV
lidvl
VCANVY4Z
1v3Z
LOHODZ
CHINS
L3 DHOIEd
$ayg
LAY
CTONVA
VIYWIWL
008
613AAIZ
0510001
LEHOELD
[delb-)
13719
1491
0Lv6eD1S
8LINGY
¢aHD
aegvyd
$O0OX3
1X3dd
Ld9LSUNL
H00{ AV
ASId
90419
¢OVYHAld
YIOSIN
61VdOV
80
SLEL00LD0T
6¥OSMS

004

Gl's
G29'9
S
S's
§'2
1
G/8'C
AN
G/8'C)
szL'e
Gl'L
6122
6T'9
G/8'S
5Z'g
Se9'tL
G/8°C
Gie'8
G'l
G811
G/8'0}
ST’y
Sl'cl
G/e'1e
sT'T
G'Gl
GZ'8
6187
629’6
G'Gl
S0l
GZ9'/1
GZ9'v
Szl
St
G/8'9
G/'Sl

Gle'y
Gl8'8

(=N oo oo o NNl

~t

7

OO0 OO OO0OO0O0

O OO OMN
N

[4%

(ol oo lNelNoNo N

©

S

(= oo e

(= e

OO OO0 O0OO0oOOo

[Te]

[4

OO0OO0OO0OO0O0O0OOo

OO0 0O
©0 0 M~

OO0OO0OO0OMWOOOOO0OOO0OO

o o

[= e B R o i o I o B o]

~O O
«© o~

COO0OO0O0DO0O0DO0DO0OO0OO0OO

oo ooOom
0 ©

(= eNelNoNo e

o o

@ o
<

OO0 0000000000000 OODOD

~

9

O o ooo

[+

L

gOOOOQOO

o o

BG 9|qel

DOO0OO0COTOOOOWOOODVDOOOOO
© - © -

o o

0O 00
-

COTOOOOOON

0 O W
~ (3]

O OO0 OO0 OOHMOOOOOOO0O

oM
o

O 0
©w ™

MOOoOOOO
(=2 o

-

CONOOOOOOOOOTOODOO0ODO0OO0DOODODDO0OO0OO0O0ODO0OO0O0O0O0OO0
-—

o

oe

187805422
I AR Y ¥ A4
leie1ee
1e7926922
187606922
1BTSEL922
187059922
187195922
187961922
187 0£2922
187690922
18 ¥5092C
187240822
187620922
187166522
187066522
187 £¥85ZC
e s Ge95ee
1©T8/G5ZZ
JeT98ysz2
1T1/€622
e oeesze
e g62STe
187982522
187220522
187100522
187926122
18TSZ6veT
1e7Z6/v2e
12782422
187199v22
1S 6e9vee
1®7S 6£5H22
e s 6zevee
©s 08vvee
’TIsepee

17X v8ZYEe
18X ¥5Z2e
1BTS p81p2e

1E€€LL
9gele
G569¢
06292
6¢/9¢
6559¢
viv9C
68€9¢
TAN A
§6509¢
0685¢
6186¢
¢l85¢
14512114
9186¢
G185¢
6996¢
Lovse
ovse
clese
L6152
96162
lelse
290s¢e
£06v¢
14t 144
€Sive
csive
61L9vC
olLave
68vve
£9vve
69¢ve
6SEVe
oLeve
181vC

14374
€60¥2
seove



PCT/EP2011/002832

WO 2011/154139

45

¢0930ZMY
9081S61V
EVLI69M
v/8198IV
9/¢iiidd
8/88L LMV
906¥88IV
LEOVEIY
PPCESN
0e8EErd49
£6E6E LMY

60282004
0t9¢0539
£/9€0Civ
€2S661Iv
FAZA 1A\
Li8ivvd8
0880/8IV
IYIVELAVY
S6ELEGTV
129¢9.L1v
05201V
09820V
19v.5834
L1S6.EY
119€1939
22esy93g
SE8Y6008
829/81
10S8ESIV
841.96349
€CC8SLiv
SE€00LLIV
£9ezeslvy
0.vZSSv
C96€5ETY
90v9vOvY
6086V 1 MV

CNVYOSZ
INVaO

1$9/8€001
Z81dANY

lagant

8¢
60€1001L001
0014060
STONNYY
8600€.001
9dVHL
arNaM
204
9710210
49¢WNv4d
EHdr
9V1vO

¢16L3IMO
€194

LNIMSZ
dWMN
9ZZH090
€311

zZon4d

18dn
9Z11062
W3¥0
1617089
Sidln

0

¥1800Z 92U

SZ9'el
G187
S’
S
AN
gzZl's
GLE'Y
G189
Si'vl
gt
szi'ol

G/80
6’8
4
SZ9'LL
7
G187
ol
G29'6
Gl'e
S2Z9'0L
Gz9'vy
Sl'.
S'y
G/E'8
G.8'1
6z9'l
G'o
T4
6Z9'0
S1'c
S0
oL
sci'ol
G18'L
5/'8
Szl
G/8'01

© O
[3¢]

OO0 O0OO0ODO0OO0OO0OO

O-T 00000 O0OO0OOo

N O
[{<]

OO0OO0OO0O0O0O0OO

[ w]

OO0 WODOOQOOOOOOOo
-—

o o
o

o™
~

oy
[o2]

o O
™

IO 000000000000 OO0

OO OO0 O

(=]

9

[l oo o Nl

< O
©

OO0 00000000000 OO0O0O OO

T OO WO
- ™ N

BG a|qel

(o B v B e I o B e B o B o J = @ Bl B o o B o e o B lo o lolo ool oo Bo N

69

(o= oo Y e I B o B 0

O o N
<

OO0 O0OODOUODODODOO0DOO0OOO

©

8

(o= B e B oo o B B e & M = & e I @ B o ]

OO OO OO0

OO0 O0OOODO0ODO0DO0O0OLOOOO

O O N D
D <

~N

OCOO0OO0O0OT-~-0O0O

(=Nl =Rl elNe o Mo Ro R o

0w O oo

6€
8¢

O OO 000000000 O0o

C oo ®
~

' 8811eT
e 0801ET
1®T1601EC
187 GE60ET
187 6580€2
1B 98/0€T
187022082
18 ¥690€T
18 0690€£C
187509062
1B 1/50€2

1BTS ZZ50ET
187261082
18" /2¢08£2
e 6910€2
1S 9Z10€T
e 6e00eT
1876/9622
1S 16€62Z
1€ ¥62622
187282622
18T LEL6TT
187 2/6822
127916822
1e1/98922
1€ 8//82C
187 61/822
e 6£982¢
e e6Y822
1eT8sY8Te
e oveeee
e 992822
eSS 612822
1 p/1822
187260822
187690822
187050822
1®$99/22

L1L0LE
£€060¢
v.80¢
85/0¢
2890¢€
6660¢
£vS0¢€
2180¢
€160¢€
8croe
16€0¢

Syeoe
0ceoe
0S10€
2666¢
6166¢C
8586¢
¢056¢
vicec
Lilec
G0l6¢
$568¢
G6.8¢
6£.8¢
00.48¢
1098¢
(441214
cov8e
al€8c
18¢8¢C
£918¢
1608¢
[A401°14
16612
Si6.C
88812
€48.¢C
18v1¢



PCT/EP2011/002832

WO 2011/154139

46

1961271
8¢ 200NV
clelelry
L6901y
FAGlO40
CELLCOMY
96v.GLTV
68€CCTdVY
€1 122NV

L6ELSS
6985903V
0589108V
8LELELTV
CsS.LELTY
€L1G20MVY
YOCYZONY
811620MY
EYTreoNv
L61220MY
/188EV L4V
crersiny
L0vS9ETIvV
1602¢L IV
LESLELTVY
9CTLeONY
6S0LLLNY
990£0008

2862208V
L¥CL00MY
65¥9CONY
AN X4 E L
68429834
E€CE0LIMY
19266CMV
81G95€4Y
LLLLISOAY
S19165489
9C6YSSIv
€8L1ELdV

€0dS1N
ZJSVYNY
6-vdV 1M
€-6dV.LuM
¢VIHH
LN39Dd

PCLANZ

9dyvd
1v¥O0dd
0ldENVY
9.
9600001001
LOLIVVIM
[4=31)
$L1€82007
CTIAd
2¢58ud
CIVAING
ENVP
vHav

SL'8l
TANA]
G811
G18'G
Gl
8¢
Gle'8
s'0C
G./8'8
Gz've
66
8
ST's
GIE'Y
G/E'61
GZL'9
GLEL)
6Z9'0
G/€9
§'s
Ll
g'el
STy
l
G'g
S.'0
618'9

STAS
TAY
GZ'LL
§z9'le
6Z9'8
szl'y
S.'0
6z9'0e
GL'6
Sl
144
Sl

OO O0OQCOo0O0OOO0o

N~

9

O ooQoOo

oD O
- 0

NO O OO «~

16
514
9€
0

OO0 00000

- O
© [=2]

6

[=NeNeNyNeNalleleoNeaNo oo ool

-

OO O0OO0ODOO0OWOOOo 800000(")00000000000000@OOOOO
-

o W
[32]

[N ==l oo e
(32

MOOOOOOOOOOOOOOOO:’!’)
-—

o o

o o o
™~

(=] =Moo Rl o RNl

Bg a|qel

OO0 oOooo o

<

€

OO0 MOO

NO O OO
[32]

(o= o I ew [ o B e

2]
<t

4

6

VMOWOOOOO0OOOVOOODOOO0OOOO

9

o J e J oo Y o B e il e B e

© < O

OOOOOOO%

o O o

o OO oo

N

6

OO0 OO o

OO0 0D0O0O0OO0OoOOo

[ =]
0 N

ODOODOOOOOOOOO%OOOO#OOOOOOO

w
~

[« =il e NellelNeloNo o ol

187X 1/8¥E2
e leLvEe
e 6697€C
187X GR9vEe
187 6/9%€2
18T E/9vET
1B 8/6YET
1BTG1GPET
'S /6bPeT
BT Zovvee
12T SBEVET
1B v6Eree
1B SZIYET
e ee/eeT
12T 669E€2
127 86YEET
18 8/6€ee
1® 9/1E8C
B PSIEET
1 /E1EET
1®6262€2
1’TE128T
1S £992¢T
18" /p9Csee
1B 8esTee
187 6ZETET
1®S 662252

1B pbzeee
187 8022€2
1®76812€2
1BTEZLTEL
'S 620252
1 $L0TET
127 £002€e
1eT1Z1ET
7S 8/9leT
1®2051€2
’eplee
127 /6ELET

S69ve
GeSYve
L16ve
€0Sve
L6vve
Levve
96EvE
EEEVE
Gleye
08cre
eiere
cieve
yy6ee
£65¢ee
6lcee
gleee
861€€
8662¢€
9.6z
6562¢
16/2¢
9g6ee
906¢e
A 74N
lggee
csiee
¢80z¢e

290¢¢E
leoze
cloce
ov6LE
co6le
i681¢€
9e8le
14412
L0S1E
geele
96¢Ci€
ocele



PCT/EP2011/002832

WO 2011/154139

47

LISPELTV
L¥9L69lv
€66vi64d
60cevelv
8GCLPvElV
96CEL8IV
LCLZON
$8051d
08¢CeLIV
Peryesiy
GLTTELIV

LECELOMY
89LPlGMY
69v/20MY

50960549
€90LIN
198¢¢¢44d
88v8ELIVY
L¥909M
989116489
POL69LIY
SE8ELOMVY
¢/899v39
ooceeslv
epeeeLv
SP8E0OMY
18EVIIMY
69EC6SMY
6168v039
Sv1096MVY
08vrLLGd9
S6GCSYIv
81S¥2CIV
STLEBEIY
S69v6G4d
S80IV
€025y

VZrdam
d8184NZ

L IHYdAav

98
26210010071
9LHaM
A LS TAO B IS
8¥¥8¢/001
1 v6
¥0€100L007

9S1WVAVY
SONL

INdIH
£5868€0071
LHaMv
€adNdd
v13ad
LdlIMEdVYIN
ldevd
PIXg4d
$as1i1o

G/8'8
ST
GI€'S
§'6
GlE'L
629'L
GlE'e
G'L
G.18'6
69’2
G/8'Y

Gl'E
TANA
szi'e
G.€'9
Sl
G/8'G
629'se
GLzZL
680
szl
G1'61
gZl'y
GZL'6
GZL'0L
[4
6zo'e
G.'9
6z's
GLE'S
GZ9'LL
G'g
b
SZ'9

[= ool oo o]

=<

6

Qoo

LL

<t O
0

COO0O0O0DO0DOO0OO0DO0O0OO0CO00O0O0O

©Q

S

o O OO

OOO?OOOOOOO

o O

OO OO OO0 OO0

01>

[= oo Nl
o

o

4 0

[44
ov

O OO0 oo

oo
O OO

OO O

OCOVWOO0OO0OOOO0O0OO00 O
o o

[s2]
(2]
(o olNe o Nl

o

Bg s|qel

Q0 O o
]

OO0 O0O0OOOOo

o oo

~

OCOONOODOODOOOOO
~—

N~ O W
< @©

OO OO0 OO0

OO0 O0OO0O0

[ ]

29

oo

[= e ool

™

9

o O 0o o

o

[ elelololololo o« N

(=N oo

—

QOO0 O0O0O0OO0O0O0OO0OO0OO00DODDOWOOOOOO

COO0OO0OO0O0OOoO

o

OO NMODODO OO0 O

2]

9

OO0 0O O0OO0OO0OCOOO

1B 0vE8ET
1®7S 8pigee
1878 pp18ET
1’50882
1B7116.£2
1B pE6.82
1 /L6/£C
1 X 1£8.€2
1eT628/6C
- AR-YEord
¥eTelLlET

kumanNNmN
¥ IvileT
1B ELVIET

e Igviee
®’LLpIET
e R d
187£869£C
12T 0r6952
187 €069€C
187 £889¢£2
1e79/89€C
187 95/9¢2
leTizL08T
187 8899¢€C
X peb9ee
18 pEZ9ET
18T /285¢2
1S 9p/SET
187265552
18051562
®T1L/EGET
1B /pZSET
1 8/0S€C
1®7S 2/05€C
1279905€C
1B /205€T

8s18¢
996.€
296.¢
cl8.¢€
68.14€
[AFHA
GeLLE
6v9.¢
FA%JAS
0€9.¢€
06GL¢

€16/¢
6GG.E
L6Z.LE

6cCLE
8ccie
€20.€
1089¢
86.9¢
1¢L9¢€
1049¢
$699¢
v159¢
6€£G9¢C
9069¢
cleot
2s09¢
Gy9ct
$9G8Se
0lLyse
89¢6¢E
6815€
G906¢e
968Y¢
0689€
y88¥¢
Sv8be



PCT/EP2011/002832

WO 2011/154139

48

leee/839
28LPIH
oeclee3g
CLLLCN
9698981V
9989/ZMV
66¥1.939
16198CMVY
29620.VV
CLSYSONY
0/6100vVY
1P1889IV
609¥8L1V
L80SYYMVY
192899VY
808EON
88EYLCMY
VC6V.IN
v681 261V
£898YEVY
0cLiIesIv
SZr8levY
€6/G/9IV
$TCo9LlY
L0VE6SIV
1GSY6OIV
65216549
c€l0leciv
B6Y0SLCMY
SLe.LEOIV
1868.LPVV
9E8EFOMY
£LECSaVY
9LLISYMY
€629V
LWESLEIV
650vL8IV
z2eeeeedg
0G1.28MVY
£E€8P89IV

€CTHM
9e6eerd

4GHOBD

brednod
LA0ZNd

¢y88¢.001

0zeLoyo0on

Lgdeil

vidld
$048¢.001
g81 LNVS
£008v

120ddvdlL

S't
SIE'G
SZ9'L1
STANrA
S0
S29°0
6e9'c
5/8'2
6l
S TAN
gel'el
STLL
5/9'9
G/8'c
6z9'TlL
v
14 4
6
GCL'6
G8'8l
g9
SZLLL
9
GI€'S
GziL'e
GLE'0C
G181
Sl
ser'oc
L
L
L
o744
Gie°01
TAR
Si8'v
g'e
SZ'L1
sl'el
sziL'o

OO0 OoCOoOO0oOOoO

OO0 O0OO0ODO0OCOOOOo

<

4

OO OO0 OO0

N

€

OO0 v~O OO

(]
~

[= e o)

~ o
o~

OO0~ OO0 OO0 OUOOOOOLDOLOOODOO OO

N OO W
© o

[= = e o]

OO0OO0OO0DO0ODO0OO0OO0O0O

D

6

OO0 00000

(= =i=leloeleBo o NoNo No o N

coooqN
(=]

O OO0 0O0o
- «©

COO0OO0ODO0OOOCOOMOOO

o
[=]
—

EG 9|qel

OO0 00000 TTO0D0DO0O0OO0OO0OODO OO0 O

[l e B e i)
™~

OO T 0O 000 o
-~

OOOOOO?’OOOO

<]

S

(oo lolelNolNeNoNo oo N

< O O
~ ~

—

OO0OO0OO0OO0O0CO0ODQOQO0OOMmOOoOOo

QOO O0OO0O0DO0O0DO0D0O0OO0O0OO0O0oOOo

» I~
o wn

[eelelololeNoNo o NoNo Nao ]

oo o
©

68 e 289Lve
X 129142
187 6291¥%C
187 9651HC
X vepLve
1’ /6EL1e
BTIEELYT
1eX zezIve
B oviibe
e 2801p2
187 66.0vC
187 4090vT
1B /8v012
1B J2v0vT
127 66E0¥2
187 08£0%C
1e79LE0PT
18 €9zore
1B €020ve
e 861012
1 71L00ve
1876266£2
187 9266£2
187 2066E2
187 2086€2
187 9896¢£2
187 6596€2
12 0p96€2
8 1S £¥S6ET
187 2Zs6ET
187 20G6EZ
18T ETY6ET
1€ 6LY6ET
1B epesee
17 g1E6€C
187X /1Z6ET
1B 8E68ET
e 81/8¢2
187 /298¢€2
187114882

QOO0 O0COO0OOCOoOO0Oo

T OQ
< ™

OMO 00000000 -TOO0OO0ODDO0DOLODOODO0OOO0OOO
-

00GLt
68y
194454
viELy
2oLy
Sieiy
6viLy
0soLy
86601
S060%
€190y
[4A4014
socoy
Syeov
Zleoy
8610v
1211014
1800%
Lcooy
100V
2e86¢
1v/6€
vv.16€
0c/6€
GC96¢E
y0s6€
L1Y6E
8S¥6€
19E6E
0veee
0ceee
L¥Z6e
1€26¢E
1916€
9elet
GE06E
95/8¢€
9E£68¢E
Svyee
68¢8¢



PCT/EP2011/002832

WO 2011/154139

49

PSTreorY
$00S¥L WN
£0008108

106052904
966¥0YVVY
LLeySSIv
LG69201V
ocilreemv
Y9¥898Vvv
660GEN
8561501V
610¢eclv
6.6v89IV
££106539
040908V
Svelcld8
9SCYOSYY
9CGESYVY
886110349
L0481 MV
£8Y9rY
geaceely
e8rerQv
v68LLH
198€C6IV
G5006S1V
G86€6/49
$00Sid
L6YE9CMVY
60€820IV
SEC0LLVY

AL TAOR IS
ZEWVAY
VOWS /it
£166¢/007
"
€¢1¥82.001
i
86Z1¥9001
i
101665001
"
$SE0Y¥O01

8¢HO/LLD
111g4
PHIEN
66GdNZ
6900Y0ON
gONV4d
6vdsn
£60000

LIH0LLD
9/€0¢1001
POUN
3LVYNOVD
G11AS
184NZ

Sy
TARA
SZ9'Y

3
c
gz'e
gzL'lL
S1T
6
618'9
Gle'y
Sl
629’/
G/8'¢
Gle'01
g29'c
Szt
Gi8'tHL
sie'1e
G'0L
STARS
G/8'G
g
§./8'SlL
618l
sz
Gle'8L
Si8'01
ol
G0
SLL

0

(= el ol o R o R an ]

[ e e Ry o)
A <

—

COO0O0O00DO0O0O0OTWOOOoOo

Qo m
©o

[=]

€9 0

w oo
~
[se]
[=)]

[ Jen B e i o B} e i e )

©0

9

NLOO0OODOYWOODODOO0ODODOUODODODODODOO0OOO0O0
Ls 3 -
NOOOCOODOOOOo

OO 00000 OO0OO

(o]

BG 9|qeL

o

OO OO0 00O

[ e e )]
©

¥9

OO VOO0 O0ODO0COO0CODOOO0OO0O0O0DO0OO0OCODOOO
~

=]

€

OO oo

o

¥8

OO TO OO OOODOLWOO0OO0ODO0DODOODO0OO0OO0OO0OOOOO

/8

€S LLYISG
187 99zZsst
18799.¥¥2

1.9/t
1BTECOPT
1B7E65PT
187 685H1C
1B 916h1e
e 1L0ve
1eT6G6EYT
1eT008EYe
e IvIEre
1eTZ09EYe
e /65EYT
1T LovEYe
187 Z6EEYT
J A TAN 74
1e7ezzEre
BTI6LEYT
1BXpLebe
187X 806212
187608212
187909212
1 /652he
1BX GLGZYT
127 69vTYe
1BT9ZYZrT
'S oLvere
1T e60Z12
1B e80zhe
187106112

8L1vv
VAYA44
1415144

4215144
LSvvy
38444
VAV 444
peery
688¢cY
LLIEY
8i9ety
G9GEY
ocrey
SivEy
6lcey
oicey
goley
5400514
600¢ct
5962y
9cly
£89¢Y
vevey
Sivey
€eeey
18¢¢y
144444
8cacy
LiBly
1061¥
611y



PCT/EP2011/002832

WO 2011/154139

50

0/90+008
C08260MY
61.560MV
61.560MV

120098IV
66/85.VV

LLEB3 LMY
INAZ 144 40)
09609VVV

1ve5z009
G8EGLIYD
18.¥251g
¥£080009
¥18227
159963V
GESYEPY
€16901L 4V
¥292.24Y
982££008
¥985Z¥ v
10162009
162£90avY
LLLIYYYD
Y0ESPL NN
#99080 WN
£65hPL AN
ZG6ZESL NN
78810 WN
550808V
GSEZ6L AN
€15251 AN
626500 WN
618080 WN
09Z¥00 N
LEEBEL NN

6042914
60/2yr4d
A%
9621001001
€16$82001
VINDS
XWaX 11/ €
21€1001001
11121909

IVINNSO
crHoeed
YEHOPLD

INLY
¢Sgd0s

Oldiddd

A2-1381
6/vdNZ
PINOS
£IVOeLs
L9AINOM
GLHOED
LEXNS
€EHOLD
9ClHovLD
17183HY
£€aMyg
LOVHAOd
143X0
LprdNZ
43svd
Mid
8.ddO
#1003
8210370
Mve1ro31o

G.'9
Gl8'c
SLEL
STl
6191
gzo'sl

SCL'0
SL'6l
gle'clL

6Z'9

§z9'LlL
Sc'8
sci'sl
Gl'ol
G/E'9
§29'0
Gi8'/

GZ'e
GZ9'L
SL'S
6/'9
GLET

G/E'9

ST 4
GIE0
Gi
6Z9'6
szi'zl
sZi'gl

o O OO O0OOo

o

OOOOOOOOOOO‘—OOOOOOOOOO%

- <
- T N

Loo I on B e I o I o

00}

(=]

OOOOOOOOOOOOOOODOOOOOOO%

© <r
w0 0

< O

o o0o o

o o

OO0 WOQOWOOO
-

o0 OoO OO’
©w

[Ye]

4

[ ae B o B oo i oo I B @ B 0 }

eg ajqeL

OO OO

o o

[so =]
[22]

OO0 0000000000000 O0DO0DO00O0O0OO0O0O

OO0 0O OO

o o

NOODOOODODOODOODOO OO

O O O M
wn wn

ov
98

L

1%

VOO ON
™

OO T DOO0OO0OO0OO0O0O0OO0CO OO0

o O oo

o

OO o000 O0Oo

O O o

0 M~
0 ™~

OO0 T-T 0000000 O

1B B Z10.SS)
1B /12961
187S7 9699661
e B G699SSI
127S 6699651
1 e 9199661

1eTe /669551
“mHFNvommF
187 96£9651

1S 9009651
120665551
1®€£595G61

1B7ST 9876661

1S $G/GGG)
1€ Ti¥GSSt
18 29¥GGS1

e LEpSESH

17X 8965651

1 e 9GEGGEL

1eTeT18166G1
1 0LIYSSL

187 /pLyeSl
187 096£5G1
18 /268561

18 E 108ESSI

1T gLLESS)

1B E ¢6Zesst
17X /e2e851
18 ZZeessl
1®Z61E661
17X 981LESS|
1B e pLLESS)
18 €90€651
1 B GL0ESS)
1 € 9682551

Evisy
84 7A4
9¢ely
SZ6.v
168.L¥
898.¥%

868.Y
y8LLy
169.LY

41744
(VVA7A4
vLELY
€TELY
86c.lYy
SHLLY
9Q0LLYy
S80.LY
8€0LY
120Lv
2689Y
6£S9Y
9ziov
9665V
€L65Y
1185y
i8Sy
LG¥SY
ovvsy
0Evsy
10¥SY
£ovsy
6YESY
[42%°14
LL2SP
808V



PCT/EP2011/002832

WO 2011/154139

51

POYSSOMY
8G065ETV
[AZXAL R\
0090008
0£99€008
£821€004
£99¢..9d
YXAZALVSL]
§€¢5e008

ovyer00d
9681868
€116/0dY
66¥2E8TV
5981008
20691008
v LS88IV
6252808V
9/£6£004
LLIELLY
9929601V
9£69.1N9
61.8¢008
8808491V
808YS0OMY
891998
clvividvy
618160MV
05¢££0089
112SSS
€0.4965TV
16660199
ShyoceIv
$6£5€009

0egeLiMY
68YS6M
965£¥008
133740\
8812601V

Zdvev
1¥2269007
S

£¥S102 O0U
789£82007
FEVMA

PNNSN

43NOY
OASN
¥5658¢001

GELYYI00T
dsHd
148348

9HEMI
LOHOI

dO

VIdN
d871LZlNOd

G.g'9

=t M8
SL'6
Gle'c
629C
G/8'C1
SZ'0
S've

S29's
szl'e
S2'9
629's
Sl's
G.'0L
szIL'o
S.'8
Gle'¢
Gl'l
GZL'y
GzZL'9

GZ'6
S'6
8l

G.8'6
S0l
§'sL

GiE'}

sz'ol
¥4

G/8'0
sZ'9

qel's
Gz9'6
szl
G/€'L
GZ's

oo oocoo0oo

[oe]

9

[wRelololclolclolclaelol ol
~

[l elelNeNo)

OO0 0O0O0

o o ®
[e]

oOo0oo0oo

w

S

CO0OO0OO0CO0OO00D0O0O00O00O0O

[= N alellelNo]

0 0
0 0
0 0
0 0
0 vi
08 0
0 0
0 0
9€ 0
0 0
0 0
0 0
0 9s
0 0
0 0
0 0
0 86
|23 0
0 18
0 0
0 0
St 0
YA 0
0 0
0 0
[44 0
0 0
99 ¢l
0 0
Sl 0
0 0
0 0
0 8]
0 0
0 0
0 16
6S V8
0 0

BG 9jgel

OOOOOOOOOO% [=Je R B oo B oo S o i on I n B am }

W OO O
< ~

oo oo

oo ooo

[=]
wn

oo o0oo0oco0oo0ooOoo

OO OoOWODOOOO
(oo TR d
-

~ O
~

-

(o« lNe oo NolNo Moo oMo

oo
o

65

[eN~leNelNolo Nl

OO0 0000

o oo

[= e R oo loelo oo o)

[eReolleNolNolNolol

o

[N eleNeBolNeNoNoBo oo e o X~ RN

(= e s i en [ o )

187 6E0C9S1
1278981961
18681961
187€89196G1
1®LIG19G)
1BT20¥1961
18T Z5P6951
187Z2E1951
1B E $621951

18T /P21961
1870021954
1B 611951
1©G0P09S1
1B vP109S1
18 8¥86551
171116551
1879046651
187 e 9896561
1e7S 8176551
18 €91655)
1®EE166S1
1® 216551
1879806551
187/6885S1
1876/996G)
1822988651
1B BT 0178661
1874298551
1 B gEpressl
€S 4208561
187S7/108561
127 6£9/651
1BTEL9/661

1B € /eSS
1BTEPEISS1
1B /1Z.661
18 /91/561
€S 8e0/661

GELiS
2eoLs
1860S
GG60G
£€805
¥520S
2clos
9690G
8490S

0190S
20905
v160S
90105
1966V
1616V
L9l6¥y
1218¥
vii6¥
6¢v6Y
14417524
G8cey
ligeY
15E6Y
0Sc6y
FAY4A¢14
£0cet
8916¥
606V
1168
68.8Y
€8.8v
1441514
ovssy

140714
evesy
G9c8y
FAXA 4
6S18¥



PCT/EP2011/002832

WO 2011/154139

52

$5691009
ZL15€009
968.£0049
§£602009
29652004
809820V
286%9X
8/6¥9X
g8iclLd
9061€8Y
LYEE60MY
vovLiLIvY
L0ELELTY
G/81€87V
GOEEEBTY
91656803V
160604V
€0802S4Y
60850V
LLELS0MY
610S60MY
SL2S60MV
L0.L2E8TY
1/92€87V
C66¥60XV
6102€81V

6.60vSdVY

5028€009
¥.6/804Y
82¢02£009
6£vey009
1659200089
SLLLECOMY
€2£€9009
€9602004d
06elvLdv
0s0L¥004

8LV52O1S

Ovv¥8¢O071

L¥H09D
diV6dO
212d0
9NT0

LHVYNG

LEVL6D0T
10040
9£0000
§6.9¥1001
S$¥0€8¢001
0rieged01
CINNL
dalin
96¥5820071
¥'6912C-V1O

92018430
/1'v2018430

sZ'e
Szl
G/8'8
S'6
sZ'y
G./8'6
Gle'Ch
gzL'y
6
174
G0
S0
GZ'0
SL'v
51822
529t
gzo'olL
S'6
G'L
5/8°C1
SZl'vL
Sl
GL'LL
GzZo'L
TARC]
Gl'e

Sie'Y

Gl€'s
S.'0
T

SZl'y

SZL'9
Gl'e

STl
s'0C

FAS
6Z'9

P -

OO0 00D OO0OO0ODWOMNOOO

o

n o
»

OO0 MO O0OOO
-

o ©
« ©

OO0 000D QQODONODODODOODODODOOOCOCO

[= 2Ky
w

O oo Oo

~

9

OO0 QOO0ODO0OMODOOO

[e)]

8

o OO0 O0O0Q0O0OOo

o000 o

-

L

o O oo

(=N =NeollolelNeolNoNoloNoNol

LOOOMDM
N o o

o COO0OO0OO0O0O0OO0O

o oo

@

9

OO 00 OOoO

Bg 3jqel

[« N oleNolNel

o

4

OCO0OO0DO0ODO0DO0DOLOCOCOOOOO

0]
@ w0

(=B o I oo o Y o

OO0 00000 Oo o

oM
<

w
N~

COW™mMOODO0OO0OO0OO0OODODOO0ODODO0DO0OO0OO0O0 OO

OO OO0 OOOo

o m
o~

OO0 OocCOO0O0OO0Oo

DOMN~®
[=2] (3]

COO0OO0O00QOCO0O0D00O0 0O

©
©

(e olelelolNo o NNl

-
wn

—

OO0OO0OO0DO0OO0CODONODOOONMDO

o~
~

(ol elleNele]

a4

o O O~

o

85

o o

OO0 000

127 66/6951
1876516951
12781£6951
1B B £2069G1
127S 6006951
121588951
1€ 8¥Z/951
1 X 0vZL9G1
1876201961
1872069951
1276//9961
1278699961
1870559961
127699961
1® GZH99G1
12 4629951
127GE659G 1
1876906961
1€ 009¥9S1
12 Z0bpest
18 £G82951
187 008€9G 1
186598961
1€ ¥19g9s!
187 186£961
187 8/vE9GH

18T 05YE95)

17 9/£€961
&7 8pEEgst
127 90LE9G )
1270882961
187 6¥8295 1
127 9e829G 1)
1271082961
1B CLPe9s)
127082295}
12660296}

051vs
6L1¥S
098€S
10.€S
¢0.ES
y19€6
6EEES
Zeees
60€ES
Geees
GGLES
SClES
£90€ES
P1LOES
GB86CS
89625
8¢8¢S
PR 1A
vives
45174
SeLes
viies
£90¢S
2s02s
€€0CS
1861G

09615

0v6lLs
8C61S
c08is
6€916
891G
L191S
88GLS
CreLs
6¢CiS
LLLLS



PCT/EP2011/002832

WO 2011/154139

53

61851008  ZSSHdWL
6520£009 ¢9u0020
6800£009 -
¢1691008 ZldIM

£9¥9€008 61 LOOVNUON

gzl'o
z
G/8'v
SL'Y
SL'9

[=l= ool

o oo

OO WmWOo

© O OO

BG 3|qe L

C O O0OOoOOo0o

(= B e e ]

001

4]

oo ooo

127eey0.G1
18 /2€04G1
1B78LE0LSL
1€ £E00.61
1872886951

3414
S8ryrs
[4%142°
S6eys
90¢e¥S



WO 2011/154139 PCT/EP2011/002832

Gene Symbol
SPAG7

MSN

SPARC
ARPC1A
MDH1

SMARCC1
ITGBS
IGFBP7

NDUFB8 / SEC31B
ANXA4
CuL3
DHX15
SOX4
MAPKAPK2
SCRN1
NQO1
AAMP
DUSP3
DLGS
CEACAMS

CTDSPL
FARP1
C70rf28A

EGFR
SFRP1
COPsS8
ACBD3
UNC119B
CRMP1
HMGN4
SNRPD1
INPP5K
DNAJB12
KLHL21
FXR2
TLE1
UNC119
EDEM1
LMAN1
SCNN1A
ARL4D
DAPK3
HEPH
RAP1GAP
CDCé6
MAOB
PREP
ACPP
EML2
FGF2
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Table 5b
Gene Title
sperm associated antigen 7
moesin

secreted protein, acidic, cysteine-rich (osteonectin)

actin related protein 2/3 compiex, subunit 1A, 41kDa

malate dehydrogenase 1, NAD (soluble)

SWI/SNF related, matrix associated, actin dependent regulator of chromatin, subfamily c,
member 1

integrin, beta §

insulin-like growth factor binding protein 7

NADH dehydrogenase (ubiquinone) 1 beta subcomplex, 8, 19kDa /// SEC31 homolog B (S.
cerevisiae)

annexin A4

cullin 3

DEAH (Asp-Glu-Ala-His) box polypeptide 15

SRY (sex determining region Y)-box 4

mitogen-activated protein kinase-activated protein kinase 2

secernin 1

NAD(P)H dehydrogenase, quinone 1

angio-associated, migratory cell protein

dual specificity phosphatase 3

discs, targe homolog 5 (Drosophila)

carcinoembryonic antigen-related cell adhesion molecule 5

CTD (carboxy-terminal domain, RNA polymerase Il, polypeptide A) small phosphatase-like
FERM, RhoGEF (ARHGEF) and pleckstrin domain protein 1 (chondrocyte-derived)
chromosome 7 open reading frame 28A

epidermal growth factor receptor (erythroblastic feukemia viral (v-erb-b) oncogene homolog,
avian)

secreted frizzled-related protein 1

COP9 constitutive photomorphogenic homolog subunit 8 (Arabidopsis)
acyl-Coenzyme A binding domain containing 3

unc-119 homolog B (C. elegans)

coliapsin response mediator protein 1

high mobility group nucleosomal binding domain 4

small nuclear ribonucleoprotein D1 polypeptide 16kDa

inositol polyphosphate-5-phosphatase K

DnaJ (Hsp40) homolog, subfamily B, member 12

kelch-like 21 (Drosophila)

fragile X mental retardation, autosomat homolog 2

transducin-like enhancer of split 1 (E(sp1) homolog, Drosophila)
unc-119 homolog (C. elegans)

ER degradation enhancer, mannosidase alpha-like 1

lectin, mannose-binding, 1

sodium channel, nonvoltage-gated 1 alpha

ADP-ribosylation factor-like 4D

death-associated protein kinase 3

hephaestin

RAP1 GTPase activating protein

cell division cycle 6 homolog (S. cerevisiae)

monoamine oxidase B

prolyl endopeptidase

acid phosphatase, prostate

echinederm microtubule associated protein like 2

fibroblast growth factor 2 (basic)
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MRC1 ///f MRC1L1
GAS1
ITGB3
TTF1
RRAD
ICAM3
SNAPY1
CENPA
GPC4
PGC
PIGA
BAIAP2
OVGP1
KIAA0586
SPIB
BDKRB2
1L15
CHML
RHAG
SERPINAS
MLANA
ITGA2B
PML
AKR1B10
KCNQ3
MAGEC1
SIX3
CHRNB2
CXorf1
GRIA3
DLECH
G6PC
ILBRA
SAA4
GRM5
ALOX15
usP34
SLC22A2
SHOX
XRCC2
GAGE3
CACNB4
IFNW1
SCN7A
ZNF157
AVPR2
LIPE
C4BPB
ADAM22
TH

PCK1
FRMD4A
CSNK1D
NCOR2

PCT/EP2011/002832
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Table 5b

mannose receptor, C type 1 /// mannose receptor, C type 1-like 1
growth arrest-specific 1

integrin, beta 3 (platelet glycoprotein Iiia, antigen CD61)
transcription termination factor, RNA polymerase |
Ras-related associated with diabetes

intercellular adhesion molecule 3

synaptosomal-associated protein, 91kDa homoiog (mouse)
centromere protein A

glypican 4

progastricsin (pepsinogen C)

phosphatidylinositol glycan anchor biosynthesis, class A
BAl1-associated protein 2

oviductal glycoprotein 1, 120kDa

KIAA0586

Spi-B transcription factor (Spi-1/PU.1 related)

bradykinin receptor B2

interleukin 15

choroideremia-like (Rab escort protein 2)

Rh-associated glycoprotein

serpin peptidase inhibitor, clade A (alpha-1 antiproteinase, antitrypsin), member 6
melan-A

integrin, alpha 2b (platelet glycaprotein iIb of IIb/llla complex, antigen CD41)
promyelocytic leukemia

aldo-keto reductase family 1, member B10 (aldose reductase)
potassium voltage-gated channel, KQT-like subfamily, member 3
melanoma antigen family C, 1

SiX homeobox 3

cholinergic receptor, nicotinic, beta 2 {neuronal)

chromosome X open reading frame 1

glutamate receptor, ionotrophic, AMPA 3

deleted in lung and esophageal cancer 1
glucose-6-phosphatase, catalytic subunit

interleukin 8 receptor, alpha

serum amyloid A4, constitutive

glutamate receptor, metabotropic 5

arachidonate 15-lipoxygenase

ubiquitin specific peptidase 34

solute carrier family 22 (organic cation transporter), member 2
short stature homeobox

X-ray repair complementing defective repair in Chinese hamster cells 2
G antigen 3

calcium channel, voltage-dependent, beta 4 subunit
interferon, omega 1

sodium channel, voltage-gated, type Vi, alpha

zinc finger protein 157

arginine vasopressin receptor 2

lipase, hormone-sensitive

complement component 4 binding protein, beta

ADAM metallopeptidase domain 22

tyrosine hydroxylase

phosphoenolpyruvate carboxykinase 1 (soluble)

FERM domain containing 4A

casein kinase 1, delta

nuclear receptor co-repressor 2
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Table 5b
NR2F2 nuclear receptor subfamily 2, group F, member 2
CDCA42EP3 CDCA42 effector protein (Rho GTPase binding) 3
BAD BCl.2-associated agonist of cell death
HIP1R huntingtin interacting protein 1 related
TGFB1i1 transforming growth factor beta 1 induced transcript 1
ABCG2 ATP-binding cassette, sub-family G (WHITE), member 2
PADI2 peptidyl arginine deiminase, type i
CHST3 carbohydrate (chondroitin 6) sulfotransferase 3
TRIMS tripartite motif-containing 9
PCGF1 polycomb group ring finger 1
PRKCQ protein kinase C, theta
IGFBP3 insulin-like growth factor binding protein 3
EFNA3 ephrin-A3
PSG1 pregnancy specific beta-1-glycoprotein 1
ABCCS8 ATP-binding cassette, sub-family C (CFTR/MRP), member 8
SFRS17A splicing factor, arginine/serine-rich 17A
SGCD sarcoglycan, delta (35kDa dystrophin-associated glycoprotein)
SLC24A1 solute carrier family 24 (sodium/potassium/calcium exchanger), member 1
FETUB fetuin B
DTNA dystrobrevin, alpha
GLRA3 ' glycine receptor, alpha 3
MCM7 minichromosome maintenance complex component 7
MGLL monoglyceride lipase
PTPRU protein tyrosine phosphatase, receptor type, U
IFNA2 interferon, alpha 2
MTAP methylthioadenosine phosphorylase
GABARAPL1 /I GABA(A) receptor-associated protein like 1 /// GABA(A) receptors associated protein like 3
GABARAPL3 {pseudogene)
NFIB nuclear factor I/B
CXCR6 chemokine (C-X-C motif) receptor 6
RAPSN receptor-associated protein of the synapse
1GH3 /I IGHA [I/
IGHA2 /// \GHD /1
IGHG1 /I \GHG3 W)/
IGHGA4 /i1 IGHM /it
IGHV3-23 /// IGHV4-
31
L.OC100126583 ///
LOC642131 /1 immunoglobulin heavy locus /// immunoglobulin heavy constant alpha 1 /// immunoglobulin
LOC852128 /lf heavy constant alpha 2 (A2m marker) /// immunoglobulin heavy constant delta ///
VSIG6 immunoglobulin heavy constant gamma 1 (G1m marker) /// immunoglobulin heavy constant ga

IGHA1 I/ \GHG1 //i  immunoglobulin heavy constant alpha 1 /// immunoglobulin heavy constant gamma 1 (G1m
LOC100133862 marker) /// similar to hCG1773549

KCND3 potassium voltage-gated channel, Shal-related subfamily, member 3
ZNF471 zinc finger protein 471

PEG10 patemnally expressed 10

CAV1 caveolin 1, caveolae protein, 22kDa

TUBA4A tubulin, alpha 4a

SETD3 SET domain containing 3

ARAP1 ArfGAP with RhoGAP domain, ankyrin repeat and PH domain 1
ZEB1 zinc finger E-box binding homeobox 1

SORT1 sortilin 1

ZNF282 zinc finger protein 282
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Table 5b
FBXO9 F-box protein 9
APOOL Apolipoprotein O-like
ATG2A ATG2 autophagy related 2 homolog A (S. cerevisiae)
ZC3H78 zinc finger CCCH-type containing 7B
TMCC1 transmembrane and coiled-coil domain family 1
MXRAS8 matrix-remodelling associated 8
DGCR6L DiGeorge syndrome critical region gene 6-like
CCDC22 coiled-coil domain containing 22
MAN1C1 mannosidase, alpha, class 1C, member 1
NOV nephroblastoma overexpressed gene
TRPM1 Transient receptor potential cation channel, subfamily M, member 1
HLX H2.0-like homeobox
AZU1 azurocidin 1
UsP19 ubiquitin specific peptidase 19
AZI1 5-azacytidine induced 1
AHCTF1 AT hook containing transcription factor 1
CLCN4 chloride channel 4
IGKV4-1 immunoglobulin kappa variable 4-1
MCF2 MCF.2 cell line derived transforming sequence
MUC3B mucin 3B, cell surface associated
T™MCS transmembrane channel-like 6
DST dystonin
B3GNTLA1 UDP-GlcNAc:betaGal beta-1,3-N-acetylglucosaminyitransferase-like 1
EiF3Mm eukaryotic translation initiation factor 3, subunit M
ZNF391 zinc finger protein 391
LOC100128640 Hypothetical protein LOC100128640
GRIK2 Glutamate receptor, ionotropic, kainate 2
LOC100134355 ///
PRIM2 similar to Primase, DNA, polypeptide 2 (58kDa) /// primase, DNA, polypeptide 2 (58kDa)
DTX2 /1
LOC100134197 deltex homolog 2 (Drosophila) /// hypothetical protein LOC100134197
USF2 upstream transcription factor 2, c-fos interacting
TLL2 tolloid-like 2
MRPS11 mitochondrial ribosomal protein S11
CPN2 carboxypeptidase N, polypeptide 2
HCG2P7 HLA complex group 2 pseudogene 7
IGL@ immunoglobulin lambda locus
C190rf10 chromosome 19 open reading frame 10
TAL1 T-cell acute lymphocytic leukemia 1
FASN fatty acid synthase
GBX1 gastrulation brain homeobox 1
NTN3 Netrin 3
ESR1 estrogen receptor 1
ZFX zinc finger protein, X-linked
CYB561 cytochrome b-561
LOC642131 Similar to hCG1812074
CEACAMS carcinoembryonic antigen-related cell adhesion molecule 5



WO 2011/154139 PCT/EP2011/002832

SHMT1
FOLHA1
FAMS55C

AKAP6
CPSF7
DUSIL
TSEN34
INF2
C140rf159
TRAPPC2L
NUDT9
TRIAP1
CERK
COMMD10
LYRM4
MAGEH1
LRRC40
PUS1
SMUG1
TSPAN15
TMEM51
WDR3
Clort66
PYCRL
KRT23
PID1
TRPV2
CEP76
SNIP1
NXN
RTN3
CYP20A1
ZNF767
LRP1B
HAUS2
ANTXR1
SPATAG
FLJ42627
SPTLC3
GUCY1B2
CCDC40
IFT122
PRG3
FLJ11292

METTLS

ANGPTL4
SLC25A32
CLDN18
CCDC70

58

Table 5b

serine hydroxymethyltransferase 1 (soluble)
folate hydrolase (prostate-specific membrane antigen) 1
family with sequence similarity 55, member C

A kinase (PRKA) anchor protein 6

cleavage and polyadenylation specific factor 7, 59kDa
dihydrouridine synthase 1-like (S. cerevisiae)

tRNA splicing endonucliease 34 homolog (S. cerevisiae)
inverted formin, FH2 and WH2 domain containing
chromosome 14 open reading frame 159

trafficking protein particle complex 2-like

nudix (nucleoside diphosphate linked moiety X)-type motif 9
TP53 regulated inhibitor of apoptosis 1

ceramide kinase

COMM domain containing 10

LYR motif containing 4

melanoma antigen famity H, 1

leucine rich repeat containing 40

pseudouridylate synthase 1

single-strand-selective monofunctional uracil-DNA glycosylase 1
tetraspanin 15

transmembrane protein 51

WD repeat domain 3

chromosome 1 open reading frame 66
pyrroline-5-carboxylate reductase-like

keratin 23 (histone deacetylase inducible)
phosphotyrosine interaction domain containing 1
transient receptor potential cation channel, subfamily V, member 2
centrosomal protein 76kDa

Smad nuclear interacting protein 1

nucleoredoxin

reticulon 3

cytochrome P450, family 20, subfamily A, polypeptide 1
zinc finger family member 767

tow density lipoprotein-related protein 1B (deleted in tumors)
HAUS augmin-like complex, subunit 2

anthrax toxin receptor 1

spermatogenesis associated 6

hypothetical LOC645644

serine palmitoyltransferase, long chain base subunit 3
guanylate cyclase 1, soluble, beta 2

coiled-coil domain containing 40

intraflagellar transport 122 homolog (Chlamydomonas)
proteoglycan 3

hypothetical protein FLJ11292

methyltransferase like 5
angiopoietin-like 4

solute carrier family 25, member 32
claudin 18

coiled-coil domain containing 70
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HRH4
FGF14
P2RX2
PCDHB12
CDCA3
GDF15
RAB35
DENND2A
FAM131A
SCIN
KCTD2
FXR2
ARHGAP25
STK10
KIAA1644
THRAP3
COX4NB
BAALC
C200rf7
CLDN12
COX15
NAT14
COMMD2
CLPX
TMEM108
NLRP12
CHRDL2
CCL28
IL20
DPYSL5
BOC
FKSG49
LOC100131508
AGPAT9
NTSC1A
PCDHAC2
BIRCB
PIGY
FAM100B
TNKS1BP1
PREX1
EXOC4
RAB3D
CHD2
RBM18
SLC39A10
IGF1R
GLE1
ARID2
C130rf37
LOC401504
ZFYVE19

59

Table 5b

histamine receptor H4

fibroblast growth factor 14

purinergic receptor P2X, ligand-gated ion channel, 2
protocadherin beta 12

cell division cycle associated 3

growth differentiation factor 15

RAB35, member RAS oncogene family

DENN/MADD domain containing 2A

family with sequence similarity 131, member A
scinderin

potassium channel tetramerisation domain containing 2
fragile X mental retardation, autosomal homolog 2
Rho GTPase activating protein 26
serine/threonine kinase 10

KIAA1644

thyroid hormone receptor associated protein 3
COX4 neighbor

brain and acute leukemia, cytoplasmic
chromosome 20 open reading frame 7

claudin 12

COX15 homolog, cytochrome c oxidase assembly protein (yeast)
N-acetyltransferase 14 (GCNB5-related, putative)
COMM domain containing 2

ClpX caseinolytic peptidase X homolog (E. coli)
transmembrane protein 108

NLR family, pyrin domain containing 12
chordin-like 2

chemokine (C-C motif) ligand 28

interteukin 20

dihydropyrimidinase-like 5

Boc homolog (mouse)

FKSG49

PRO2122

1-acylglycerol-3-phosphate O-acyltransferase 9
5'-nucleotidase, cytosolic 1A

protocadherin alpha subfamily C, 2

baculoviral IAP repeat-containing 6
phosphatidylinositol glycan anchor biosynthesis, class Y
family with sequence similarity 100, member B
tankyrase 1 binding protein 1, 182kDa

phosphatidylinositol-3,4,5-trisphosphate-dependent Rac exchange factor 1

exocyst complex component 4

RAB3D, member RAS oncogene family
chromodomain helicase DNA binding protein 2
RNA binding motif protein 18

solute carrier family 39 (zinc transporter), member 10
insulin-like growth factor 1 receptor

GLE1 RNA export mediator homolog (yeast)
AT rich interactive domain 2 (ARID, RFX-like)
chromosome 13 open reading frame 37
Hypothetical gene supported by AK091718
zinc finger, FYVE domain containing 19

PCT/EP2011/002832
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BOC
TMEM41A
VANGL2

MRVI1
BRD4
PRICKLE1
SMEK2
ZCCHC7
ZFAT
ZFAND2A
TAPT1
FAM101B
DMKN
MAP3K3
PPP1R3E
hCG_2008140
UTP15
BCLSL
CREM
C90rf126
uPB1
FMO2
TLE3
C6orf226
NKAP

ZSWIM7
RGL3
CWF19L.2

GATA6
JPH3
FAM26F
C120¢f76
BOC
KDM4B
THAPG
LOC730098
BRUNOLS
C9orf100
LOC100130938

TUBB1
RNF182
LOC387647

CDAN1
ZSCAN2
PAP2D

60

Table 5b

Boc homolog (mouse)

transmembrane protein 41A

vang-like 2 (van gogh, Drosophila)

murine retrovirus integration site 1 homolog
bromodomain containing 4

prickle homolog 1 (Drosophila)

SMEK homolog 2, suppressor of mek1 (Dictyostelium)
zinc finger, CCHC domain containing 7

zinc finger and AT hook domain containing

zinc finger, AN1-type domain 2A

transmembrane anterior posterior transformation 1
family with sequence simitarity 101, member B
dermokine

mitogen-activated protein kinase kinase kinase 3
protein phosphatase 1, regulatory (inhibitor) subunit 3E

hypothetical LOC729614

UTP15, U3 small nucleolar ribonucleoprotein, homolog (S. cerevisiae)
B-cell CLL/lymphoma 9-like

CcAMP responsive element modulator

chromosome 9 open reading frame 126

ureidopropionase, beta

flavin containing monooxygenase 2 (non-functional)

transducin-like enhancer of split 3 (E(sp1) homolog, Drosophila)
chromosome 6 open reading frame 226

NFKB activating protsin

zinc finger, SWIM-type containing 7

ral guanine nucleotide dissociation stimulator-like 3
CWF19-like 2, cell cycle control (S. pombe)
GATA binding protein 6

junctophilin 3

family with sequence similarity 26, member F
chromosome 12 open reading frame 76

Boc homolog (mouse)

Lysine (K)-specific demethylase 4B

THAP domain containing 6

similar to chemokine (C-C motif) ligand 27
bruno-like 5, RNA binding protein (Drosophila)
chromosome 9 open reading frame 100
hypothetical protein LOC100130938

tubulin, beta 1

ring finger protein 182

_patched domain containing 3 pseudogene

Congenital dyserythropoietic anemia, type |
zinc finger and SCAN domain containing 2
phosphatidic acid phosphatase type 2

PCT/EP2011/002832
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ADH4
JAM3
PNMAL2
PRSS27
PVRL2
LOC283174

ISLR2
KIAA1161
LOC100009676
RANBP10

PROCA1
PARPG6

ZNF124

PCGEM1
HHLA2
KRTAPS-3
KRTAP4-9

RNASE7
NTSDC3

MAP4

GLT8D4
FBXL4
PLA2R1
MAP3K7IP1
PDE1A

FRMPD3
ALKBH1
LOC389857
HIFNT
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Table 5b

alcohol dehydrogenase 4 (class 1), pi polypeptide
junctional adhesion molecule 3

PNMA-like 2

protease, serine 27

poliovirus receptor-related 2 (herpesvirus entry mediator B)
hypothetical LOC283174

immunoglobulin superfamily containing leucine-rich repeat 2
KIAA1161

hypothetical LOC100009676

RAN binding protein 10

protein interacting with cyclin A1

poly (ADP-ribose) polymerase family, member 6

. v-erb-a erythroblastic leukemia viral oncogene homolog 4 (avian)

zinc finger protein 124

prostate-specific transcript 1 (non-protein coding)
HERV-H LTR-associating 2

keratin associated protein 9-3

keratin associated protein 4-9

ribonuclease, RNase A family, 7

5-nucleotidase domain containing 3
microtubule-associated protein 4

glycosyltransferase 8 domain containing 4

F-box and leucine-rich repeat protein 4

phospholipase A2 receptor 1, 180kDa

mitogen-activated protein kinase kinase kinase 7 interacting protein 1
phosphodiesterase 1A, calmodulin-dependent ’

FERM and PDZ domain containing 3

alkB, alkylation repair homolog 1 (E. coli)

hypothetical protein

H1 histone family, member N, testis-specific

PCT/EP2011/002832
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TMCS

ADAMTS6
LOC100130494 //f
LOC728448
SLC25A36
WDR16
LOC100129286

MMAA
NBPF8
ADPRHL1
ZNF818P
WDR42A
TRAPPC2L

ABCC3
FAM118B
LOC728705
PTPRA

IL12RB1

LOC401320
LOCT728842

PM20D1
POLR2J4

PCT/EP2011/002832
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Table 5b

transmembrane channel-like 5

ADAM metallopeptidase with thrombospondin type 1 motif, 6

hypothetical protein LOC100130494 /// peptidylprolyl isomerase E pseudogene
Solute carrier family 25, member 36

WD repeat domain 16

Hypothetical protein LOC100129286

methylmalonic aciduria (cobalamin deficiency) cblA type
neuroblastoma breakpoint family, member 8

ADP-ribosylhydrolase like 1

zinc finger protein 818 pseudogene

WD repeat domain 42A

trafficking protein particle complex 2-like

ATP-binding cassette, sub-family C (CFTR/MRP), member 3
family with sequence similarity 118, member B

hypothetical protein LOC728705

Protein tyrosine phosphatase, receptor type, A

interleukin 1% receptor, beta 1
Hypothetical LOC401320
hypothetical LOC728842

peptidase M20 domain containing 1
polymerase (RNA) Il (DNA directed) polypeptide J4, pseudogene

chromosome 9 open reading frame 57

exoribonuclease 2

LIM domain 7

Src kinase associated phosphoprotsin 2
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Table 5b
FLJ22536 hypothetical locus LOC401237
KLHL23 kelch-like 23 (Drosophita)
ZNF81 zinc finger protein 81
SYTLS synaptotagmin-like 5
CACNA1E calcium channel, voltage-dependent, R typs, alpha 1E subunit
NRG4 neureguiin 4
LOC120376 Uncharacterized protein LOC120376
C11orf17 chromosome 11 open reading frame 17
CCDC93 coiled-coil domain containing 93
UsP49 ubiquitin specific peptidase 49
FANCB Fanconi anemia, complementation group B
MGC40069 Hypothetical protein MGC40069
ZNF599 zinc finger protein 599
NR1H4 nuclear receptor subfamily 1, group H, member 4
FBLL1 fibrillarin-like 1
C17orf28 chromosome 17 open reading frame 28
LOC440354 /!
LOC595101 ///
LOCB41298 /i

LOC728423 /Il Pl-3-kinase-related kinase SMG-1 pseudogene /// Pi-3-kinase-related kinase SMG-1
LOC7298513 /I pseudogene /// SMG1 homolog, phosphatidylinositol 3-kinase-related kinase pseudogene ///

SMG1 hypothetical LOC728423 /// similar to Pl-3-kinase-related kinase SMG-1 /// SMG1 homol
ADAM32 ADAM metallopeptidase domain 32

SLC25A43 solute carrier family 25, member 43

CLEC12A ///

CLEC12B C-type lectin domain family 12, member A /// C-type lectin domain family 12, member B
RECQL4 RecQ protein-like 4

GPR78 G protein-coupled receptor 78

PTK6 PTKS protein tyrosine kinase 6

RASEF RAS and EF-hand domain containing

ZNF441 zinc finger protein 441

OXER1 oxoeicosanoid (OXE) receptor 1

PCDHAC1 protocadherin alpha subfamily C, 1

BRWD3 bromodomain and WD repeat domain containing 3

RHEBL1 Ras homolog enriched in brain like 1

C1401f126 chromosome 14 open reading frame 126

C70rf33 chromosome 7 open reading frame 33
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Table 5b
SNX21 sorting nexin family member 21
C3orf15 chromosome 3 open reading frame 15
KCNMB1 potassium large conductance calcium-activated channel, subfamily M, beta member 1
ST3GAL3 ST3 beta-galactoside alpha-2,3-sialyltransferase 3
SCML4 sex comb on midleg-like 4 (Drosophila)
ZNF479 zinc finger protein 479
IL31RA interleukin 31 receptor A
PPP1R1C protein phosphatase 1, regulatory (inhibitor) subunit 1C
SORBS2 sorbin and SH3 domain containing 2
ATN1 atrophin 1
C14o0rf34 chromosome 14 open reading frame 34
C220rf42 chromosome 22 open reading frame 42
CSNK1A1 Casein kinase 1, alpha 1
ceBL2 /i

LOC100131735 /// cysteine conjugate-beta lyase 2 /// similar to RNA binding motif protein, X-linked /// RNA binding
RBMX motif protein, X-linked

SCML4 sex comb on midleg-like 4 (Drosophila)

LOC284513 hypothetical protein LOC284513

LOC100129637 hypothetical LOC100129637

FLJ42709 hypothetical LOC441094

FLJ42709 hypothetical LOC441094

HCG11 HLA complex group 11

FANCB Fanconi anemia, complementation group B
POM121L8P POM121 membrane glycoprotein-like 8 (rat) pseudogene
NFIA Nuclear factor A

CcP ceruloplasmin (ferroxidase)

IGHG1 Immunoglobulin heavy constant gamma 1 (G1m marker)
PIK3R6 phosphoinositide-3-kinase, regulatory subunit 6
SREBF1 sterol regulatory element binding transcription factor 1
PLK5P polo-like kinase 5 pseudogene

LOC644135 hypothetical LOC644135

LOC285954 hypothetical LOC285954

NFYC nuclear transcription factor Y, gamma

RGNEF Rho-guanine nucleotide exchange factor

NSUN4 NOL1/NOP2/Sun domain family, member 4

VWA3B von Willebrand factor A domain containing 38
LOC283682 Hypothetical protein LOC283682

hCG_2015435 hypothetical protein LOC100128554
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LOC692247
ARAP2

DEFB107A //f
DEFB1078B
CTA-221G9.4
LOC285456

MTBP
TNNT2
LOC283140
LOC283045
LOC146795
CCDC36
OFCC1
LOC91431

DNAH1
CLN6
OR2L.2
ORQGA1P
Céorfa1

LOC284440
SLC25A18
NCRNA00119
WIPI2
C20orf62
TMPRSS2
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Table 5b

hypothetical locus LOC692247
ArfGAP with RhoGAP domain, ankyrin repeat and PH domain 2

defensin, beta 107A /// defensin, beta 1078
KIAA1671 protein

hypothetical LOC285456

Mdm2, transformed 3T3 cell double minute 2, p53 binding protein (mouse) binding protein,
104kDa

troponin T type 2 {(cardiac)

hypothetical protein LOC283140

hypothetical protein LOC283045

hypothetical protein LOC146795

coiled-coil domain containing 36

orofacial cleft 1 candidate 1

prematurely terminated mRNA decay factor-like

dynein, axonemal, heavy chain 1

ceroid-lipofuscinosis, neuronal 6, late infantile, variant

olfactory receptor, family 2, subfamily L, member 2

olfactory receptor, family 9, subfamily A, member 1 pseudogene
chromosome 6 open reading frame 41

hypothetical LOC284440

solute carrier family 25 (mitochondrial carrier), member 18
non-protein coding RNA 119

WD repeat domain, phosphoinositide interacting 2
chromosome 20 open reading frame 62

transmembrane protease, serine 2

PCT/EP2011/002832
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WHAT IS CLAIMED IS:

A method of identifying a rheumatoid arthritis patient that is a candidate for treatment
with an human interleukin-6 receptor antibody or a rheumatoid arthritis patient that

should be excluded from treatment, the method comprising:

providing an RNA nucleic acid sample obtained from peripheral blood lymphocytes

from the patient;

determining the level of expression of at least one gene product encoded by a gene set
forth in Table 1, Table 2, or Table 3 that is associated with a therapeutic response to
treatment with IL-6 receptor antibody; wherein when the level exceeds the threshold
value, the level of the biomarker is indicative of a patient that is a candidate for
treatment with the human interleukin-6 receptor antibody; or that a patient that should

be excluded from treatment.

The method of claim 1, wherein the method comprises detecting the level of
expression of gene products encoded by at least two, three, four, five, six, seven,
eight, nine, ten, twenty, thirty, or forty or more, of the genes set forth in Table 1,

Table 2, or Table 3.

The method of claim 1, wherein the step of determining the level of expression

comprises an amplification reaction.
The method of claim 3, wherein the amplification reaction is a quantitative RT-PCR.

The method of claim 1, further comprising recording the correlation of the presence

of the SNP with a positive response to treatment with IL-6 receptor antibody.

The method of claim 5, further comprising administering IL-6 receptor antibody to

the patient.
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A method of identifying a rheumatoid arthritis patient that is a candidate for treatment
with an human interleukin-6 receptor antibody or patient that should be excluded

from treatment, the method comprising:

providing a serum sample from the patient or a sample comprising protein from

peripheral blood lymphocytes;

determining the level of expression of at least one gene product encoded by a gene set
forth in Table 1, Table 2, or Table 3 that is associated with a therapeutic response to

treatment with IL-6 receptor antibody.

A diagnostic device comprising two or more nucleic acid probes attached to a solid
surface to detect RNA expression levels of two or more biomarkers set forth in Table

1, Table 2, or Table 3.

The diagnostic device of claim 8, wherein device comprises probes to detect RNA
expression level of three, four, five, six, seven, eight, nine, ten, twenty, thirty, or forty

or more, of the biomarkers set forth in Table 1, Table 2, or Table 3.

A method of identifying a rheumatoid arthritis patient that is a candidate for treatment
with an human interleukin-6 receptor antibody or a rheumatoid arthritis patient that

should be excluded from treatment, the method comprising:

providing an RNA nucleic acid sample obtained from peripheral blood lymphocytes

from the patient;

determining the level of expression of at least two gene products having a value > 0
in column C of Table 5, or the level the level of expression of at least two gene
products having a value > 0 in column D of Table 5, or the level of expression of at
least two gene products having a value > 0 in column E of Table 5, or the level of
expression of at least two gene products having a value > 0 in column F of Table 5, or
the level of expression of at least two gene products having a value > 0 in column G
of Table 5, or the level of expression of at least two gene products having a value > 0

in column H of Table 5, or the level of expression of at least two gene products
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having a value > 0 in column I of Table 5, or the level of expression of at least two

gene products having a value > 0 in column J of Table 5;

wherein the linear combination of the expression levels of the at least two gene
products. that exceeds a threshold value is indicative of a patient that is a candidate
for treatment with the human interleukin-6 receptor antibody; or that a patient that

should be excluded from treatment.



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - description
	Page 60 - description
	Page 61 - description
	Page 62 - description
	Page 63 - description
	Page 64 - description
	Page 65 - description
	Page 66 - description
	Page 67 - claims
	Page 68 - claims
	Page 69 - claims

